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Carbonating  apparatus  for  beer,  &c.     (P)  Chew,  and  West 

and  Co 217,  545 

liquids ;      Apparatus     for     .     (P)  Twitchell     and 

O'Connor 774 

Carbonising  apparatus  for  wood,  peat,  Ac.  : 

(P)  Jlirgensen 958 

(P)  Stauber I4r 

sawdust,  wood-waste,  &c.     (P)  Robinson  and  Edwards  817 

Carbons;    Arc-light .     (P)  Kufferath   and   Marquardt.  309 

Carborundum  for  drill-heads  ;    Use  of .     (P)  Bouvier..  1014 

Carboxyalkyldialkylbarbituric    acids ;      Compounds    corres- 
ponding to  .     (P)  Traube    1066 

Carboxylic  acids  of  cyclic  hydrocarbons.     Wallach 714 

o-Carboxyphenylthioglycollic   acid  ;    Manufactui;e   of  . 

(P)  Kallc  und  Co 88r 

Carboys  ;     Packing  receptacle   for .     (P)  Verity,   and 

Merrimac  Chem.  Co ' 1000 

Carburetted  air  ;    Apparatus  for  producing  : 

(P)  Olasscoe 191r,  398r 

(P)  Mieville 600 

(P)  Von  Dulong 249,  400 

Manufacture  of  : 

( P)  Busch  and  Lampe 249 

(P)  Warmsley 1232 

CarbuH'tting  air  ;    Apparatus  for : 

(P)  Smith 461 

(P)   Von    Dulong 249,    461r,  lOOlr 

apparatus  : 

(P)  (ilasscoe 191 

(P)  Zwieky .'  ;)98 

apparatus;   Automatic .     (P)  Bouchaud-Praceiq. .  84r 
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(P)  Dannert 
(P)  Houlon 
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arburetting — cont. 

gaseous    bodies ;     Apparatus    for    .     (P)  Bouvier 

and  Collon 600 

arburettors  : 

(P)  Kurzer "'^ 

(P)  Lynde 41 

arbylamines  ;    Determination  of  .     Guillemard 347 

ardijoard  ;    Waterproofed  .     (P)  Bishop  and  others  .     889 

Water-  and  fat-proof  .     (P)  Peiing    988 

arnotite  in  Colorado ^-^ 

arpinus  betulus  L  ;  Constituents  of  leaves  of .     Alpers     105 

arrot  seed  oil.     See  under  Oils,  essential. 

arvestrene  and  its  derivatives  ;   Synthesis  of .     Perkin 

and  Tattersall 485 

arvomenthene.     Semmler 837 

aryophyl'.ene.     Deussen  and  Lewinsohn 1161 

ascara   sagrada    bark :     Preparation    of    active    principle 

of  .     (P)  Knopf 779 

ase-hardenins  : 

(P)~  Machlet 473r 

Scott 1051 

asein  :    Action  of  dilute  acids  on  — — .     Van  Slyke 1061 

Adhesive  from  .     (P)  Bernstein 266,  979r 

Combining  power  of  with  acids.     Long 1106 

compound.     (P)  Goldsmith    332 

compound    from    milk ;     Spontaneous    separation    of 

a  ■ .     Preti 1290 

from  cow's  and  goat's  milk.     Long    271 

Electrolytic    treatment    of    .     (P)  Desgeorge    and 

Lebreil   770 

Evaporating  dissolved  .     (P)  Rasmussen 1106 

fermentations.     Rodella    631 

Films  from  .     (P)  Soc.  Anon,  de  Cellulose-Coton  1255 

insoluble ;      Rendering     .       (P)    Desgeorge      and 

Lebreil    106 

and  paracasein  ;    Salting  out  by  common  salt. 

Schmidt-Nielsen   709 

Paste  from  similar  to  size.     (P)  Bernstein   266 

Plastic  masses  from  .     (P)  Kathe 27 

Producing  compact  masses  from  .     (P)  Betz 835r 

sodium   salts  ;     Hydrolysis   of  .     Van   Slyke   and 

Van  Slyke 1061 

soluble  in  a  neutral  solution  ;  Preparing ■      (P)  Just  1212 

Treatment  of  : 

(P)  Desgeorge  and  Lebreil 1022,  1059r 

(P)  Taluau  and  Royal   704 

asks  for  beer,  &q.  ;    Lining  cement  • (P)  Rostock  . .     773 

Cassava ;    Hydrocyanic  acid  and  starch  content  of  . 

Moore 1154 

Hastings  ;    Manufacture  of  semi-steel .     (P)  Davis  and 

others 415 

'astor  oil.     See  under  Oils,  Fatty. 

'atalytic  actions  produced  by  wood  charcoal.     Lemoine . .     282 

platinum  images  :    Converting  silver  images  into  . 

(P)  Neue  Photographische  Ges 717 

reactions      at     high     temperatures     and      pressures. 

Ipatiew 492,  492 

latechol  methyl  ethers  ;   lodo  derivatives  of .     TasSilly 

and  Leroide 486 

latecholphthaleiu.     See  under  Phthalein  dyestuffs. 
'atechol-tannins.     See  uiuler  Tannin. 

'ateclmtannic  acid  ;    Converting  catechin  into  .      (P) 

Sensburg 33r 

lathodes.     (P)  Hatfield   972r 

Copper  in  nitric  acid.     Turrentine 474 

for   electrolysing   salt  solutions  ;  Mercury   .     (P) 

Sinding-Larsen    54 

lattle-food  from  molasses.     (P)  Newlands  and  Eastick 1062 

from  yeast.     (P)  Schmidt    887 

for  young  beasts.     (P)  Schwartz 986 

;austic  potash.     See  under  Potash. 

soda.     See  under  Soda, 
^austicising  sodium  carbonate  : 

Walter    871 

Wegscheider 253,  871 

Jedrene.     Semmler  and  Hoffmann    1161 

Jelestine  :    Artificial  production  of  .     Gaubert 1277 

.'ellobiose  ;  Acetyl  derivatives  of .     von  Hardt-Strema>T     482 

,'ell8  :   Action  of  alkali  phosphate  on  living .     Bokorny       62 

Extraction  of  substances  in  organic  ■.     (P)  Empis     708 

Oxidation  processes  in  living  ■ .     Molir   283 

Physiological  condition  of  .     Delbriick 60 

-'elluloid  ;    Analysis  of  .     Dubovitz 65 

Determination  of  camphor  in  .     Utz 339 

-like  masses  ;    Preparation  of  : 

(P)  Act.-Ges.  f .  Anilinfabr 1064,  1064 

(P)  Basler  und  Co 1064 

Manufacture  of  : 

(P)  Cheni.  Fabr.  Weiler-ter-Meer 989,  1064r 

(P)  Claessen 112r 

New  .     (P)  Peyrusson    776 

non-combustible  ;    Making  .     (P)  Marino  . . .  989,  1107r 

Substances  resembling  .     (P)  Lederer 1027 

substitute  : 

(P)  Arbezcarme    634 

(P)  Arnold  and  others   274 

(P)  Mestrallet-Petry 430 
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Celluloid — cord. 

(P)  Rascliig 340 

(P)  Ziihl  and  Eisenmann 340 

waste  ;    Treatment  of  .     (P)  Tortelli    776 

Cellulose  acetates  ;   Derivatives  of .     (P)  Bayer  und  Co.  340 

Action  of  ammonium  persulphate  on .     Ditz    988,  1026, 

1026 

Action  of  sodium  hydroxide  solutions  on .    Viewee.  1157 

Alkali .     Vieweg 836 

Apparatus    for    making    filaments    of    metamorphosed 

.     (P)  Waddell  and  Pettit 467 

basis  ;    Product  with  .     (P)  Rouxeville 988 

Bleaching  .     Scliwalbe   1107 

compounds   and  their  use  for  making   filaments,   &c. 

(P)  Lederer 30,  220r 

Condensation    of    aromatic    hydrocarbons    with    . 

Nastukoff 282 

Cupric    reducing    power    of    various    kinds    of    . 

Schwalbe    548 

derivative.     (P)  Miles  165r,  634r 

derivatives ;     Manufacture    of    .     (P)  Bayer    und 

Co 340,  1213r 

derivatives  and  their  solutions  ;    Preparation  of  . 

(P)  Knoll  und  Co 988,  1213r 

Dissolving by  copper  salts.     (P)  Boucquey 988 

ester.     (P)  Mork.  and  Chemical  Products  Co 713 

ester?  ;     Conservation   and  use   of   solutions   of   . 

(P)  Lederer 340 

esters  ;    Manufacture  of  : 

(P)  Act.-Ges.  f.  Anilinfabr 220r 

(P)  KnoU  und  Co 91,  776 

(P)  Lederer 776,  889r 

esters  ;  -Mixed  .     Berl  and  Smith 273 

esters  ;    Mixed  and  their  application  for  artificial 

silk.     (P)  Lederer 30 

esters  ;        Separating      from      solutions.      (P) 

Lederer 340,  430r 

factories  ;     Purifving    water   from   .     (P)  Oe^terr. 

Verein  f .  Cellulosefabr 65,  220r 

Fatty  acid  esters  of  .     (P)  Lederer    30 

fibres  from  nitrated  cotton  ;    Production  of  .     (P) 

Lumi^re  et  ses  fils      197 

and  formaldehyde  ;    Compounds  of  .     (P)  Blumer  1066 

formate.     (P)  Bemberg  A.-G 634,  988r 

lyes  ;    Making  gas  and  coke  from  waste  sulphite-  ■ . 

(P)  Trainer    1272 

from  maize  stems  ;    Obtaining .     (P)  Stewart  and 

Gill    548 

Manufacture  of  .     (P)  Miintzing    1027 

Manufactiure    of    threads,    films,    &c-,    of    .     (P) 

Fremery  and  others    836 

Mercerised  .     Wichelhaus  and  Vieweg   195 

Mixed  acids  for  nitration  of  .     Kismiemsky 892 

nitrates;     Denitration  of  .     Berl  and   Klaye 1255 

nitrates  ;    Higher  .     Berl  and  Klaye    1157 

Nitration  of  : 

Berl  and  Klaye    12p5 

(P)  De  Briailles   114j' 

(P)  Voigt 780 

peroxide,    a    combination    of    cellulose    with    oxygen. 

Cross  and  Bevan 44 

peroxide  ;  Formation  of by  ammonium  persulphate. 

Ditz   988.   1026,  1026 

Plastic,  transnarent  material  from .     (P)  Crumifre  112 

Production  of  .     (P!  Cochran 775r 

Production  of  sulphite  in  Sweden  1063 

products:    BrilUant  .     (P)  Miiller 713 

products  ;    Manufacture  of  : 

(P)  Bronnert  and  Fremery 127a 

(P)  Eek  and  others 340 

(P)  Hanauer  Kunstseidefabr 889r,  1027r 

products  ;    Manufacture  of from  cellulose  cupr- 

amraonium  solutions.     (P)  Soc.  La  Soie  Artiflcielle  1196 

products  ;    Washing  and  removing  copper  from  . 

(P)  Crumiere 922 

solution  : 

(P)  Eck  and  others 340 

(P)  Hanauer  Kunstseidefabr 1027r 

solution  and  determination  of Coun.iler 942 

solutions  :    Acidylised .     (P)  Lederer   340,  634r 

from  straw,  hemp-waste,   Ac.  ;    Manufacture  of  . 

(P)  Nemethy 71S 

Strengthening .     (P)  Eschalier 821,  1292r 

Theory  of  nitration  of .     Saposchnikofl' 34 

threads  ;    Manufacture  of  ■■     (P)  Linkmeyer 406r 

threads ;     Manufacture    of    lustrous    .     (P)  Link- 
meyer   19"" 

from  wood  ;    Caustic  soda  process  for  producing  . 

De  Cew    »61 

in  wood  ;    Determination  of  by  tlie  dilorination 

process.     Dean  and  Tower    988 

Cement : 

(P)  Jones 691 

(P)  Toch    •  •  •     529 

Accelerating  the  setting  of    hydraulic  from  slag, 

Ac.     (P)  KoniBshofer  Cement-Fabr 257 

Action   of   acid,    alkaline,    and   fermenting   liquors   on 

Portland  .     Rohland ...■        19 

Action  of   sodium  sulphide  solution  on    Portland  and 

slag  .     Renezeder •  •  •     690 

Action  of  solutions  of  calcium  and  magnesium  chlorides 

on  Portland .     Von  Blaese. . . . . . . .... ......       19 

Air  elutriatlon  of  •     Cushman  and  Hubbard 76i 

Anhydrous  hydraulic  .     (P)  Wiuslow 152 
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artirlm :    Colouriiig  .     iP)  De  Jorso 1093 

and    buUc    (urnM«   )>l»8 ;     Ptoslco-rhoiuioiU   relations 

of  .     ZulkowKki    925 

(Tom   blast -(uniaotr  %l»g ;    Manufacture  ot  .     (P) 

Colk«eus 153r,  1093,  1093 

bkwks  ;     Krnderiii);  Impermeable  to  water.     (P) 

Kauhorr 96/- 

for  bttiMint: :    Manufacture  of  .     (P)  TimofeefT. .    968r 

Kumim: : 

( PI   l\>hertv 470 

I  Pi   Kill* 410 

iPi   Klh».  and  CombwitUni  Utilities  To 411 

iPi   Monian    848.  968r 

bununt:  kihw.     (Pi  Matohani    410r,  410 

Burning: iu  vertical  kilns.     (P)  Maschinenbauan- 

5talt   Humboldt 612 

Buniinc     in    rotary     Idlns.     (P)  Tliwaite    and 

Kawi-ott    824,   lOlOr 

taj«nnin>:  raw  tuatfrial  for  .     (P)  Hocke 1050r 

rHnkrr  :    Manufacture  of  : 

( P)  BanihuTiit  and  Fuller    1010 

(P)  Eldred eilr 

rumposition  : 

(P)  Nay  and  Revello    160 

( P)  Thonia 831 

rumpuundi :     Manufacture    of   .     (P)  Perry,    and 

WhiM  .«    Co 152,153 

(  iuri>oses.     (P)  Yates    100,621 

H  fct*  of  .     (P)  Hippe 204 

ir  liasic    bla«t    furnace   slag;      Manufacture 

•I  (Pi  Muller 1282 

HydratiiiK  and  ciwlinti  (P)  Brooks 1200 

hydraulic  ;    Manufacture  of  : 

(Pi    KnriBlit    692 

(P.   Mu.'ller    Cll 

(Pi   Wilson  and  Wiliiou 691 

hydraulic  :    Treatment  of .     (P)  Boyer  and  Velin     411 

Impermeable   to  water.     (P)  Xewberrv    611,  825r 

kiln: 

(Pi   Harding 611 

<  Pi  Morgan    691 

(P)   We*kes    1200 

(Pi  Wenti 611 

Rotary  .     (P)  Matchani 470,  liOlr.  1239r 

Prerentine  dust-formation  in  rotary  Portland 

.     (Pi  Jochuni  and    (Jaab 49 

making    materials  ;      Kilns    for    preparing    .     (P) 

Matcham    410r,  410 

Manufacture  of  : 

(Pi   Avezard 96 

(P'   Rjerregaard  and  Mitchell   lOlo 

iPi   Itougleux 529r 

(Pi   IJebold  and  others 20r 

(P)  Newberry    «11,  691r 

Manufacture  of  dry  Jiorel  .     (P)  Abel  and  others     412 

Manufacture      of      magnesian     .       (P)  Americ.in 

Hydmlit  t'o 470r 

Mannfactnre  of  Portland  : 

(Pi  Edison 968 

(Pi  PetPTS . .  20 

(pi  Zulkownki 410r 

Manufacture   of  •ilioa  .     (P)  Sankey 96 

Manufarture  o|  slag  : 

'Pi   P.ruhn  and  Kdmunds 873r 

'Pi  ('<.ll">»eu» 692 

(P)   Latin  Countrieo  Cement  Co 1240 

Maiiu(«.  tijr.     1,1    .S<»rfl    .     (P)  Neuberger 49,  968r 

•f    waterprixd,    non  exuding .     (P) 

470r 

iier>   tor  slurry  for (Pi  Skinner..     611 

oveniig  buildings.  Ac.     (P)  Simonsen  411,  S25r 

Prew-rvirii;    prepared  .     (P)  Magens 762 

Paint  UiT  'Pi   banipl    1151 

Pai*T  baiffl  for  .     Herrberg    220 

[.Ut»       Manufacture  o?  thin,  strong .     (P)  Eossler       50 

Ft".!. I  P     M.ad.- 1093 

1'  "ween    conii)0!<itioii    and    jiro- 

"le 1280 

'■  ■>    of     — .      Butler    95 

f  IU  rapidly  with  water  from    —    . 

1094 

■  in    of    .     (P)   Kdelnianii    und 

•, 1094 

Canada g73 

fhr-  T'nited  Htiatea  in  1»6«  '.'.'.'.'.'.'.'.'..'.'.     410 

•n   grinding (Pi  Helbig 1200 

'he  action  of  «t«ani.     (P)  ]>avl(ls('n   1240 

T  "f .      Mellor 1S2 

'■  49 

^'  I  .     (P)  Newberry 6I1 

^'  (P)  FroUo 611 

Cemenutt'.!.  .    < -,i,.i-r*.;i.,n  for .     (P)  Martinet 1144 

procow.     ( Pj  Knth'-nfrtirK    1 2«6 

Cewr'        ■'  f  MriTileniartini    1239 

f'  (Pi   Ki-lway-Bamber 1239 
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Centrifugal— coMf. 

machines  for  niassecuite,  &v.     (P)  Hulnie  and  Crosdi'ld  28 

maoliine;    Suspended   with   periodical   discharge. 

( P)  Kostalek 860 

separators.     See  Separators. 
Ceramic  articles  ;     Manufacture   of  by   pressing.     (P) 

(\uirad    48 

bodies:    Manufacture  of — -.     (P)   lUsler  und  Co 87;! 

compositions      containing       aluminium      oxides.      (P) 

Hoehringer    und    Siihne 1049 

compositions  ;    Treatment  of  corundum  for  .     (P) 

Hoeliringer  und  Sohne    610r,  Oil 

iiulustrv  :    Washer  for  earthy  materials  for  the  . 

(P)"  Koubaud 152 

masses;     Manufacture   of .     (P)  Kngelhorn 824 

pastes:    Preparation  of .     (P)  Auclair 610 

liroducts.     (P)  Meran    32:i»' 

products  :    Furnace  system  for .     (P)  KammUller  257 

products;    Manufacture   of  .     (P)  Buchner 690 

products ;     Manufacture    of   light .     (P)  Silvestre  96, 

690,  873 
products  ;    Manufacture  of  light,  insulating  .     (P) 

Robin 203 

products  :    Removing  efflorescence  and  spots  from . 

(P)  Franche 0(> 

ware:    Manufacture  of  glazed  .     (P)  Bigot 152r 

Cerasus  padiin  ;  Aniygdonitrile  glucoside  in .     Herissey  1027 

Cereal  grains  ;    Tar  products  containing  sulphur  from . 

(P)  Meyer    1233 

Treating ■  for  food  purposes.     (P)  Caverhill 546 

Cereals;    Bleaching  and  ageing  .     (P)  Williams 98(i 
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.nd  F4rt>^rrt  u.  Appretnr-ftf^ 921 

:/  ■tcau-dnvcu .     (P>  Lc<|U«ux     190 


Bleaching  and  conditioning  ground  .     (P)  Little..  ;i0 

Clarifying  water  used  for  washing .   (P)  Piepenbring 

and  Co 219 

Toxic  action  of on  low-fermentation   beer-yeast. 

Laiige  and  others (11 

Ceresin  ;     Detennination    of    paraffin    in .     Marcusson 

and  Scldiiter   4(il 

Ceria-thoria  mixtures.     Meyer  and  Anschiitz    752 

Cerium  ;    Electrolytic  production  of  —  from  the  chloride. 

(P)  Borchers  and  Stockem    158 

Separating from  rare  earths.     (P)  Poulenc  frfires  891 

Cerium  salts  :    New .     Morgan  and  Cohen 433 

sesquioxide.     Burger   551 

Cerous  compounds  ;    Oxidation  of to  eerie  compouuds. 

Barbieri    715 

salts  from  cerium  dioxide  ;    Direct  preparation  of . 

Marino    O'.IO 

Ceylon  :    Citronella  oil  and  camphor  in 944 

Citronella  oil  trade  of  43(1 

Kubber  in  935 

Soap  in  1150 

Chairman's   Address,    New   York.     Stone 135 

Chamber  process.     See  Sulphuric  acid. 

Chamw.rops  humilis  ;    Quercitol  in  leaves  of .     Muller. .  1293 

Champagne  wines;    Manufacture  of  .     (P)  Barbet....  109 

Charcoal ;     Adsorption   of  dyestuffs  by  .     Freundlich 

and  Lossev    682 

animal :    Decolorising  action  of  .     Knecht   949 

briquettes  ;    Manufacture  of  .     (P)  Monges 248 

.  Decolorisation  of  coloured  liquids  by  .     Glassner 

and  Suida    1195 

Oases  evolved  iu  preparing  wood .     Juoii 677 

kiln.     (P)  Train 1042 

Mineral-vegetable    .     (P)  Badoil 814 

Regenerative   furnace   for   making   "  live "   and   wood 

.     (P)  Didier 753 

wood  ;    Catalytic  actions  produced  by  .     Lemoine  282 

Charter  of  the  Society  of  Chemical  Industry 653 

Chaulmoogric  acid  ;    Constitution  of .     Barrowcliff  and 

Power  420 

Cheese  ;    Aldehydes  in .     Trillat  and  Sauton 218 

Determination    of    fat    in    .     (P)  Milchwirtschaft- 

liclier  Verein  ini  Allgiiu  e.   V 219 

Origin  of  alth^hydc  in .     Trillat  and  Sauton 337 

Chemical  activity  and  electrolytic  conductivity  ;    Relation 

between  ■ .     Sammis   69 

apparatus.     ( P)  Snell    517 

heavy  ;     Flu(^tuation8   iu    prices   of   ,    1891 — 1906. 

Hargreaves 822 

industries  ;    British  "  heavy  "  687 

industry  in  British  Columbia.     Lang    237 

industry  ;    (ierman  492,  950 

trade  ;    Indian  782 

trade  statistics  for  1906 70 

Chemist  as  engineer;    The  works  .     Guttmann 5fU 

Chemist's  relation  to  the  brewing  and  malting  industries. 

.Jones 298 

(Chilean  nitrate  cond^ine 1 198 

(Jhina  clay.     See.  Kaolin. 

China  grass;     Retting   aiirl   dc^giinnning .     (P)  (iiierry 

and   I'onthuH  17 

Chinese  tin.     Browne    f>  1 

<u-Chloroacctanilide   and    its    liomologues ;     l*reparation   of 

.     (P)  Von  Janson 6«J 
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t'liloracetic  acid  aud  chloracetic  ester ;   Productiou  of . 

(P)  Imbert 687,  839/- 

ester  ;    Production  of  .     (P)  Tompliins    167 

C'liloral  liydrate  ;    Assay  of  .     Self 942 

C'JiIoral ;    Reaction  for  .     Covelll ISS 

Chlorates ;     Decomposition    of    by    combustion    and 

ignition.     (P)  Jaubert 924 

Determination  of with  iodine.     Luther  and  Rutter  992 

Electrode  for  making  .     (P)  Couleru 157 

Electrolytic  manufacture  of .     Betts  and  Sherry..  533 

Chloride  solutions  ;    Electrolysis  of with  rotating  silver 

anode    and    mercury    cathode.     McCutcheon    and 

Smith    1145 

Chlorides  and  bromides  ;  Direct  separation  of .  Andrews  554 

Determination    of   ■   in   presence    of    thiocyanates. 

Rosanoff  and  Hill    1197 

Electrolysis    of    fused    .     (P)  Von    Kiigelgen    and 

Seward 1204 
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Rosanoff  and  Hill    642 

Chloridising  apparatus  for  ores.     (P)  Greenawalt 155 

Chlorinating  apparatus.     (P)  Lander 325 

Chlorine  ;   Cost  of  electrolytic  production  of .     Harrison  99 

Deacon  process  ;  Equilibrium  in  the .     Falckenstein  687 

Determination  of  carbon  dioxide  in  electrolytic  . 

Philosophoff 1090 

water  and  calcium  carbonate  ;   Reaction  between . 

Richardson 526 

Chloroaminophenolsulphonic  acid  ;    Xew  .     (P)  Bayer 

und  Co 960 

Chlorocodide  ;      Conversion    of    into    pseudocodeine. 

Knorr  and  Horlein    66 

Chloroform  ;    Electrolytic  preparation  of  .    Trechcinski  100 
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Breteau  and  Woog    67 

Storing  .     (P)  Mouneyrat    278 
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Chocolate  containing  much  albumin  ;    Manufacture  of . 

(P)  Burckhardt 337 

rich  in   albumin  ;    Manufacture  of  .     (P)  Riquet 

et  Cie 110 
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Manufacture    of    .     (P)  Chem.   Fabr.     Griesheim- 

Elektron 150,  256r,  318r 
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Colson 200 

Chromite  deposits  in  the  United  States 1091 
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Preparation  of  • .     Vigouroux 616 
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Hubert    993 
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by   electrolysis.     (P)  Chem.   Fabr.   Buckau  1054r, 

1054 
sulphate   in    which   the    acid   is   wholly    dissimulated. 

Colson 149 

Chromyl  dichloride  ;   Preparation  of .     Law  and  Perkin  223 

Chrysalis  oil.     See  under  Oils,  fatty. 
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Dumons    91r 
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Board  Report  549 
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Claret.     Schidrowitz    629 

Claret   shades    on    cotton    goods  ;     Producing   easily    dis- 
chargeable   .     (P)  Cassella  und  Co 16 

easily  discharged  ;    Production  of  .     (P)  Cassella 

und  Co 525 

Clarifying  fluids  ;    Apparatus  for  mechanically  .     (P) 

Rottmann    338r 

tank.     (P)  Unckel    984 

Clark's  gold  refining  process.     Brett 20 

Classifying  solids  bv  dimensions  and  sp.  grav.  ;    Apparatus 

for  .     (P)  Trottier 814,  918r 

Clay  analysis.     Bloor    1239 

Determination  of  soluble  salts  in  .     Mellor 528 

Fluxing  effect  of  adding  • •  to  Seger  cone  mixtures. 

Coulter 320 

Potters'  in  New  Zealand 528 

ware  ;    Testing  glazed  .     Cobb 390 

Cleaning  material.     (P)  Paul  and  Gillman    109 

Cleansing  agent ;    Liquid .     (P)  Centaur  Chem.  Techn. 

Fabr 1157 

textiles,  &c.  :  Use  of  sulphonated  hydrocarbons  for . 

(P)  De  Grousseau  and  St.  Hilaire 525 

Clinkers  ;   Apparatus  for  washing used  for  sewage,  Ac. 

(P)  Hughes    481 
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Size  for  .     (P)  Clare   1088 

steaming  apparatus.     (P)  Seukbeil    868 

Treatment  of  .     (P)  Hermann 821 
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Apparatus   for   distilling  .     (P)  Guillet 862 

in  Borneo 918 

briquettes  ;    Manufacture  of  : 

(P)  Buss  and  Fohr 520,  676/-,  752r 

(P)  Desulfurit-Ges    463 

(P)  Trosken 463 

Carbonisation  of  Durham  coking  ,  and  the  distri- 
bution of  nitrogen  and  sulphur.     Short 581 

compound.     (P)  Hammick 144 

Destructive  distillation  of .     (P)  Bowing 1271 

discovery  in  South  Staffordshire 82 

distillation  :    Formation  of  ammonia  in  .     Mayer 
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distillation;  Redistribution  of  nitrogen  in .  McLeod  137 
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Koppers ^10 
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(P)  Gobbe    601r 
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(P)  Wurts    43 

distilling  furnace.     (P)  Ries    1191 
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flectromagnetic  separation  for  removing  ash  in  . 

Prost 1270 

Furnace     for     distilling     bituminous     .     (P)  Von 

Dittmar    464 

Gas.     See  under  Gas. 

in  the  Phillipines 1040 

Retorts      for      carbonising      .     (P)  Woodall     and 

Duckham   1271 

Retorts    for    distilling    .     (P)  Parker 1271 

smokeless ;      Preparation     for     rendering     .     (P) 

Wilkinson  and  Ellis 752,  753r 

tar.     See  Tar. 

tar  oils.     See  uMer  Oils,  hydrocarbon. 

testing  in  the  United  States.     Burrows 396 

washing  apparatus  : 

(P)  Hardy  Patent  Pick  Co..  and  Smith 247 

(P)  Heyl  and  Patterson,  Inc 190r 
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Cobalt ;    Distillation  of  .     Moissan 261 

district  ;    Silver  ores  from  the  .     Colcord 50 

-nickel  arsenides  at  Temiskaniing,   Out.     Miller 239 

-nickel     arsenides     at     Temi«kaming;    Roasting    the 

argentiferous .     Howe  and  others   763 

ores ;    Smelting  of  .     Hixon  324 
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(P)   Rothberg  and  Ernst    83,  676 

(Pi  Se>-mour 397 
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oven  plant.     (P)Allport    461 
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Colouring  matter  ;  Tinctorial .     (P)  Ventre  and  Porcher  16 

Colours  :      Body    from    azo    dyestufTs.     (P)  Meister, 
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Columba  root ;    Alk.tloids  of  .     Feist 1159 

Columbin.     Ulrich 431 
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production  of  the  United  States  in  1906 926 

from  pjTites  ;    Extraction  of  .     (P)  Prod.   Chim. 

de  "Croissy    1013/ 

from  pyrit€s  ;    Roasting  and  extracting .     Millberg  1240 
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Separation     of    from    nickel.     (P)  Maffett,   and 
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by  means  of  oxalic  esters.     Guyot 679 

Dipropionic   acid  ;    /3-Mercury  .     Fischer 222 

Discharge  effects  on  «-Kaphthylamine  Claret  : 

Riterman  and  Felli  19C 

Sunder    196 

Sunder  and  Slatoustoffski    196 

effects  in  textile  printing  ;  Production  of : 

(P)  Calico  Printers'  Assoc.,  and  Dydynski    ....  682 

(P)  Dydynski    1088c 

resists  for  vat  dvestutfs  :    Producing  on  coloured 

grounds.     (P)  Ribbert 92,  197c 

Discharges    on    «-Xaphthylamine    Claret.      Ritermanii    and 

Felli 757 

on  tannin-antimony  mordant ;    Production  of  coloured 

.     Cabcrti  and  others  252 

Discharging  ice-coloura.     Filipkowski   and  Trcpka 405 

paste.     (P)  Badische  Anihn  und  Soda  Fabrik 1274r 

Diseases  ;    Report  of  Departmental  Committee  on  Indus- 
trial   632 

Disinfectants;      Brewery    .     (P)  Macron 218 

[>iquid  .     (P)  Centaur  Chem.  Techn.  Fabrik 1157 

Manufacture  of .     (P)  Schneider 712,  1026r 

Preparation   of   soluble   .     (P)  Laboschin 889 

Disinfecting  composition  : 

(P)  Blackmore    1025 

(P)   Fngland    30r 

and     deodorising     process.     (P)  Fo'irnier 987r 
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Disinfecting— coni. 

process.     (P)  Nilsson 429,  429r 

in  the  sugar  industry.     (P)  Schumbeck 4'_5 

Disintegrating  amorphous  bodies.     (P)  Acheson. .    417,  968r,  971r 

Dissociation  of  molten  salts  ;    Electrolytic  .     Arndt  . .     829 

phenomena  ;    Industrial  utilisation  of  .     (P)  Soc. 

pour  I'Utilisation  de  I'Air  et  Derives 1279 

Dissolving  gas  in  liquids.     (P)  Stroh 308 

slightly  soluble  substances  ;    Apparatus  for  .     (P) 

Faure  and  Vannot 81 

Distemper  paints;    Manufacture  of  .     (P)  Hall 476 

Distillation  of  coal,  &c.  :    Destructive  .     (P)  Bowing..   1271 

Fractional  by  steam.     Hardy  and  Richens 777 

of  oils,  fats,  &c. ;  Continuous  fractional .    (P)  Hirzel     312 

process  : 

(P)  Le  Sueur »*' 

(P)  Watt   630 

products;    Removing  tar  from  gaseous  for  pro- 
ducing acetate  solutions.     (P)  Klar 1193 

in  vacuo;    Fractional  .     (P)  Haeck  and  Troost..     189 

Distilleries;     Use    of    crystaUised   hydi-osulphites   in   . 

Descamps -i^ 

Distillery  by-products  ;    Treatment  of  .     (P)  Riviere . .     939 

industry  :     Saccharifying    starch    for    the    .     (P) 

Braunbeck  ^84 

mashes;    Fermentation  of .     (P)  Fritsche 835 

musts  ;   Sterilising by  filtration.     (P)  Meumer 773 

residues ;  Utilising  nitrogen  in .    (P)Efrront..    109,  <73r, 

1211r 

Utilisation  of  peat  in  the  .     Pique 939 

vinasses  ;     Recovery    of    organic    and   mineral    matter 

from ■     (P)  Vasseux  883 

Distilling  apparatus  : 

(P)  Abendroth    402 

(P)  Bartholomew  and  Hill 64 

(P)  Caroenter    311 

(P)  De  la  Brosse  and  Fouche 189 

(P)  Goss.,  and  U.S.  Distillation  Co 999 

(P)  Llodra 886 

(P)  Lorentz  163 

(P)  Mackie 10*0 

(P)  Planckh 12*0 

(P)  Unglaub    860c 

See  also  under  Stills. 

apparatus  for  pine  resin.     (P)  Lagrolet  934 

apparatu.s    and    process.     (P)  Wittemann 481,  482 

apparatus  ;   Still-head  and  collector-head  for .     (P) 

Fourre 247 

apparatus;    Tray  for  columns  of .     (P)  Barbet..   1190 

apparatus   for   varnish.     (P)  Hope 329 

coal,  &c.  :  . 

(P)  Amer.  Chemical  Eduction  Co d(dc,  754 

(P)  Wurts    • 43 

columns;  Cooling  and  condensing  devices  for .     (P) 

Vallat I*'-*'' 

fermented  liquors.     (P)  Watt 630,  1156c 

liquids.     (P)  Siebel    518 

liquids     in     vacuo.     (P)  Unglaub   8-r 

with  open  steam  ;    Retort  for  .     (P)  Grossmann  1077 

organic    matter.     (P)  Von    Post 958 

Process   of  - — .     (P)  Hirzel \^y\ oti 

sawdust,  wood,  &c.      (P)  Robinson   and   Edwards 817 

water  ;    Apparatus  for .     (P)  Shaw 1128 

Dolomite;    Rapid  extraction  of  magnesia  from .     (P)     _ 

Auzies  and  Segoftin '61 

Dough  ;    Malted  whole  .     tP)  Keller    887 

Dracoena  ;    Fibre  of  ^62 

Draff;    Treatment   of .     (P)  Faulkner,   and   Savilles, 

Ltd i^-- 

Drainings  ;    Last  .     White 413 

Driers.     See  Siccatives. 

Drill-heads;    Use  of  caiboiundum  for  —  — .     (P)  Bouvier  1014 

Drinks  ;   Manufacture  of  non-alcoholic from  fermented 

liquids.     (P)  Linzel  and  Bischotf 984 

Drugs  ;     Agreement    as    to    importation    of .     United 

Kingdom—  Italy  • "^^^ 

Methyl  alcohol  as  extraction    fluid    for .     Jiosen- 

thaler    ■ ,••••••,•     ^"° 

Valuation  of  alkaloidal  by  dimtrophenylmothyl- 

pyrazolf-ne.     Matthes  and  Rammstedt   483 

Dry-cleaning  fabrics.     (P)  W.-iss 4tl6c 

process  and  apparatus.     (P)  Snermberg 1089 

Dry  products  from  liquids  or  semi-liquids  ;    Obtaining . 

(P)  Mecredy  and  Hawes   HO 

Dryers.     See  Drying  apparatus. 

Drying  agglomerates;    Apparatus  for  .     (P)  Poulet..     862 

air  for  metallurgical  purposes  : 

(P)  Block 1=4.  ^06 

(P)  Cattaneo  and  Schlesinger -»» 

apparatus ;  .,„_ 

(P)  Barney    307 

(P)  Basse M  *" 

(P)  Coleman -,•  •     •  •,' 

(P)  Daiber  and  Gammel    >*»*.  "i^'' 

(P)  Dupuy }"0« 

(P)  Just  ly  0 

(P)  Koepff 461r 

(P)  Revsclier *l'};: 

(P)  Weintz ^1' 
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r^  PAOB 

■ppantiu  :    rentrifuiral .     (D  Siek   olo 

apfMntu*  ;    Continuous  crotrilusal  •     (P)  Aktie- 

buUset  S«i«ntor 1^.  40 

•Pl«ratus  anti  ittutinuouit  kiln  :    Combined .      (P) 

inirley H'- 

•Pl>ar»tu»    (or    material    in    Rnua'^     or     rliipe.       (P) 

Hmllard »^1 

»Pi>»ratu.<  :  M«?chaiuc«l .     (Pi  Cummer S14,  113l)r 

•pl>ar»«us  .      Rrourerative    .       (P)    Pfronne      et 

Humbert    "51 

•l>l>armtus  witli  rccuiMTative  de\ice.     IP)  'l^u•lu^ 1136 

«l>paratii5  ;    Kotarj'  : 

(P)   Berg 307 

(Pi  Kawcett,  Ltd..  and  Bottomley 460 

(Pi  Poncet 673 

apparatus  ;    Vacuum : 

I P)  Kellner  und  Ziegler    1230 

(Pi  Passburg 673r 

beetr>H>t  dupe.  Ac.     (P)  Greiner 937 

brewer*"  refuse,  grain,  itc. ;    Apparatus  for .      (P) 

Makin   217 

eJ»an>ber.     ( P'   Robert 1039r,  1039 

rliamber  (or  sized  yarn.     (P)  Vaudamme 92 

chambers    e«i>eciaUy     (or     laboratories.     (P)  Clements 

and  Wheeler 840 

eooBiu;.  and  moistening  apparatus.     (P)  tjchilde 1039 

drain  : 

(P)  Maschinenbauanst..  Eisengiesserei.  u.  Dampf- 

kesseUabr.  H.  Paucksch 860 

(Pi  Vial    307r 

explosive  substances  :    Apparatus  (or .     (P)  Butler  1030 

(ass.     (Pi   Ma^urel-Leclercq 1197 

Obn>as  material:    Machine  for  .     (P)  Fielden 1089 

tmiU.vegetableo.  Ac.     (P)  Ardibus    710 

fimace.     (P)  Caygill 859 

mncotton.    nitrocellulose,    Ac.     (P)  Quinan 552 

the  interior  of  vats.     ;P)  Becknian 1 130 

Wins.     ( P(  Mower  and  Bassett 11,  247r 

liquids  on  heated  cylinders.     (Pi  Kunick 395r 

bquids  or  semi-hqi'ids.     (P)  Mecrcdy  and  Hawes.    110,  1039r 
machine  : 

(Pi  Spencer  and  Hiib" 517 

( P)  W  hitely  and  Peace    750 

machines:    t'entrifugal  .     (Pi  Macfarlane    1230 

machines ;      Steam-heated     cylinders     (or    .     (P) 

Bunschoten    750 

machine  (or  textiles.     (Pi  Lorimer   1007 

machine  (or  yam.     (P)  Haas 1089 

materials  in  thin  pastes  or  liquids  ;    Continuou.sly . 

( Pi   Nossbaum 884 

pasty    sulistances  ;     Apparatus   (or   .     (P)  Haack, 

and  <  iebr.  Burberg    58 

pest.   Ac.  :    Cylinders  (or  .     (P)  Carmichael  and 

((harman 1078 

proceM.     <Pi  Ka>'ser : 1270 

mbber.    gutUpercha,    A-c.     (P)  Bubenheim 935 

•beds.     (Pi  Orval 834 

ilied  fabrics  :    Macliine  (or .      (P)  Holle  und  Co. . .  922 

■oBd  parts  in  natural  fluids.     (Pi  Bt'-venot 628r.  631 

•tOTC  t<  r  agglomerated  fuel,  Ac     (P)  .Serve  1078 

stove   or    kiln.     (  Pj  Ostertag 955,  lOOOr 

textile*:    Apparatus  (or  .     (Pi  Venter: 468,  758r 

threads    and   other   textiles.     (Pi  Marr 17r 

Tccetable   material.     (P,  Von   Schtitz   and   Gottscho. .  710 

warps   or  skeins   o(   thread.   Ac.     (Pi  Marr 606r 

yam;    Machines  (or  .     (Pi  Turlur 197 

yeaat :    Apparatus  for .     (P)  Foil 772 

Dmmorim  Htekfli  sred.*  :    Kat  from .     Chevalier 940 

Dvham  coking  coal  ;    Carbonisation  of .     Short 581 

Dwt ;    I>eliquescent  salts  (or  preventing  .     Houzeau 

and   he  Boy    410 

Pr«««r*ative  against .     (P)  Mattar  and  Kuncke  411,  762r 

Dwto ;    Dangerons  and  their  expl<rtioris.     PeckJiam  244 

DTcboOM  wBt«T  :    Mtrous  add  in  .     Ristenpart 405 

Dy*-boiU' ■                  ''ing  .     (P)  Lorimer 1006 

I»J''«*««   a  black  ;     Prer>aration   (or .     (P) 

.      '                            • 1196 

"•  »'  Phenomena  accompanying  the  . 

^      '                       ~'"da 89 

"•    •'  Processes    occurring    In    the    . 

'*ui''» 196 

Milmal  nbrea  with  sulphide  dyeatuffs.     (P;  Bestler 1275 

•pparatiH  - 

(P)  Campbell 1005 

(P:  rramer   91 

'P'  I'«tr<«   683,"758r,  964r 

IP)  Fontaine 48)^, 

(P»  Hfdle  and  Co 92 

'P'  v.h'^f^ ;:;:.:;:::  315 

'•  and  Haiidscliin    4ftf 

.       ,  •; 46r,  91r 

*•»"••  "  'sVrir«  in  •tiad'-d  or  mottled  designs. 

•.  und  HrUuIng 883 

cfifT' ;  HUt 

'.."^  •  ■  ^''  '"r .     ( i'i  Farteiiaek^^ls    3 1 6 

'    •  253,  524r 

'    ■■       '  ■-•tuffv     (p)  Partenaekels     316 

■■    ■     ■'  fP)  .St^ner 1136 

t-Al.m    •■(!-        All  iratir.    I'-r (P)    HarllfV,...     1006 

cott«a-waol    or  ccrtUm-sllk     mixture*    witli    itiilphiiN- 

d)r«tB0«.  IP)  Uca.    f.    Cbem.    Jnd.    in    iianel  709,  821r 
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cross-wound  bobbins  ;  Apparatus  for .     (P)  Kobyns     628 

Desolution  effects   in .     Dreaper 866 

fabrics.     (Pl  Spatz 526r 

fabrics  ;     Machines  I'or  : 

(P)  Duckworth 524 

(P)  Whitcly 315 

fabrics  in  the  open  condition.     (P)  Hunt  and  Moscrop     867 

fabrics  in  the  width  :    Machine  for -.     (P)  Peters..    1006 

Fattv  compounds,  oils  and  soaps  for  Turkey -red . 

(P)  Schmitz 963,   964.   964r,  964r,   1238r 

fibres   blue.     (P)  Badische   Aniliu  und   Soda   Fabrik..    316r 

fibres  on  bobbins.     (P)  Soc.   Dubar-Delespaul 821 

Formic  acid  in  .     Kusby 467 

frame.     (P)  Hannah    1006 

Froth .     (P)  Soc.  Dubar-Delespaul 821 

with  gallocyanine  dyestuffs  ;    Vat .     (P)  Diirand, 

HuRuenin,  et  Cie  1045,   1275r 

hair,   fur,  feathers,   Ac.     (P)  Act.-Ges.  f.  Anilinfabr.      406r, 

821r,  870,  922r,    1237r 

hair,    skins,    Ac.     (P)  Pichard 93 

hanks  in  a  continuous  band  ;    Machine  for  .     (P) 

Destree,  Wiescher,  and  Co 083 

indigo  resist  articles  in  the  continuous  vat,     (P)  Tagliani     197 
Influence  of  temperature  of •  on  resolution.     Dreaper 

and  Wilson    667 

and  ionisation.     Vipnon  90 

Jigger  for  .     (P)  Peters 1006,  1088r,  1237r 

leather  : 

(P)  Oakes 147 

(P)  Kieder 253r 

leather  ;    Acid  in .     Lamb  and  Lamb 921 

leather ;  Experiences  in  .     Kauschke 214 

machine  : 

(P)  Garel 147 

(P)  Greenwood 868 

(P)  Labonty    758 

(P)  Smith  and  Drum    1000 

machine  ;   Centrifugal  — ■ — .     (P)  Stebler,  and  Farberei 

u.  Appretur-(ies 921,  922r 

machines   witli   circulating  liquor.     (P)  Fastenaekels . .    1045 
maeliine  with  independent  hank  reels.     (P)  Corron..      198 

with  natural  indigo.     Bergtheil    314 

paper  pulp.     (P)  Meister,  Lucius,  und  Briining 317 

paper  in  shades  fast  to  light  and  water.     (P)  Schwalbe    253, 

1007r,   1046 

process.     (P)  Pickles  and  Pickles 1275 

process  ;    Investigations  into  the .     Hiibner 866 

red  on  fibres.     (P)  Kallc  und  Co 16,  16 

shaded  cclouTS  ;  Machine  for .     (P)  Mtister,  Lucius, 

und   Bruning    316,  964r,  964y 

Spindle   for  .     (P)  Bauer  and  Suttner 46r 

with  sulphide  dvestuffs  : 

(P)  Badische  Anilin  und  Soda  Fabrik   .  . .  964,  1238r 

( P)   Bayer  und   Co 253,  406r,  964r 

sulphide  dyestuffs  on  animal  fibres.     (P)  Cassella  und 

Co 315,  821r 

textile  fabrics.    (P)  Spatz,  and  United  Piece  Dye  Works       406 

textiles.     (P)  Holle  und  Co 1237 

threads   on   bobbins   by   the    "  bundle "   method.     (P) 

Spiegler  und  Sohne  870 

vegetable  fibres,  fabrics,  &c.     (P)  Meister,  Luciui",  und 

Bruning    1196 

wirl  with   Crystal   Scarlet;     Distribution  of  acid   and 

base  in  .     Knecht 1004 

wool ;    Machine  for  .     (P)  Vanzcveren 1237 

yarn  in  bobbins  or  cops  ;    Filling  frames  for .     (P) 

L'Huillier 253 

yarn    cops  ;     Apparatus   for   .     (P)  Roberts   and 

Nowell    1237 

yarn  in  cops  or  bobbins  ;    Apparatus  for .     (P) 

L'Huilli3r 92 

yarn  ;    Cop-tubes  for .     (P)  Strater 467 

Dyeings  fast    to  chlorine  and    bleaching ;     Producing   in- 

danthrenc  .     (P)  Krban 870 

Production  of  fast .     (P)  Badisclie  Anilin  und  Soda 

Fabrik 317 

Dyestuff  of  antique  purple  from  Murex  brandaris.     Frled- 

lander 1003 

Green  vat  — -.     (P)  Soc.  Chem.  Ind.  in  Basle 1274 

from  hii-matoxylin.     (P)  Oakes 1 274 

for  leather;    Pulverulent  .     (P)  Ilcinhold     1197r,  1197 

from  nydarUhes  arhor-triUis.     Hill  and  Sirkar 1081 

solutions  ;    Behaviour  of  towards  silicic  acid  and 

silicates.     Suida   1236 

Dyestuffs  ;    Action  of  iodine  and  potassium  iodide  on  some 

basic .     Pelet  and  (iillic^ron    604 

Adsorption  of by  charcoal  and  fibres.     FreundUch 

and  Losev 682 

Brown  vat  .     (P)  Meister,  Lucius,  und  BrUning..    1083 

Compounds    of with    fatty    acids.     (P)  Meister, 

Lucius,  und  BrUning 

on  cotton  ;    Action  of  light  with  heat  and  moisture  on 

.     Hcheurcr    

[Jelct<!rious  effect  o(  metals  on .     Grossniann  .... 

from  diohenylamine  compounds.     (P)  liadische  Anilin 

und  Soda  Fabrik  313 

Dischnrgc-resists   for   vat on   coloured   grounds. 

(Pi   Ribbert 92,  197/ 

for  dyeing  cotton  or  union  goods  direct.     (P)  Holliday 

and  Sons   961 

(or  dyeing  wool.     (P)  Kalle  und  Co 1032 

Fixation  of  some  by  inrrganic  substances.     Pelet 

and  Grand 920 
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Dyestiiflfs — cont. 

Fixing  basic by  complex  cyanides.     Haller 962 

Flocculation  of  .     Teague  and  Buxton 1081 

Halogenated    vat   dyein?   like    indigo.     (P)  Soe. 

Chem.  Ind.  in  Basle 1135,  1194.  1194r 

Influence  of  salts  on  decolorisation  of  solutions  of ■ 

in  light.     Bargellini  and  Mieli 313 

from  isatin  similar  to  indigo  ;    Blue .     I.iebermann 

and  Krauss 756 

Leuco  derivatives  of  sulphurised  vat .     (P)  Badische 

Anilin  und  Soda  Fabrik 89 

Mordant  .     Mohlau 1080 

derived     from    naphthene    derivatives.     (P)  Badische 

Anilin  und  Soda  Fabrik 757 

from     nitroso-acetaminodiphenylamine.       (P)    Casaella 

und  Co 680 

Preparation   of   bright   .     (Pj  Henry 961 

Production  of  finely -divided .     (P)  Badische  Anilin 

und  Soda  Fabrik 1083 

from  salicylthioacetic  acid  ;   Vat .     (P)  Soc.  Chem.. 

Ind.  in  Basle      466,  920r,  961,  961r 

Separation  of  by  diffusion.     Lehmann 194 

"  Steam " •    printed    with    sulphide    dyestuffs    or 

indigo.     Favre    1044 

containing    sulphur.     (P)  Badische    Anilin    und    Soda 

Fabrik 146r 

Sulphurised  vat  — — .     (P)  Badische  Aniliu  und  Soda 

Fabrik 16,  680,  865,  959r 

Vat .     (P)  Meister,  Lucius,  und  Bruning  1235,1235,1235 

Vat-dyeing,  red  — —  . 

(P)  Badische  Anilin  und  Soda  Fabrik    960 

(P)  Aleister,  Lucius,  und  Briining 1194,  1195 

(P)  Soc.  Chem.  Ind.  in  Basle 1194r 

on  vegetable  fibres  ;   Identification  of .     Green  and 

♦  others 1083 

See  also  Anthracene   dyestuffs,    Azine    dyestuffs,    Azo 

dyestuffs,  &c. 

Dye  tubs  or  vats.     (P)  Stone 406r 

vats;    Circulating  liquids  in  .     (P)  Dumons  . . . .      91r 

Dyewood   extracts  ;    Analysis  of  .     Kopecky 347 

industry  of  Jamaica   959 

Dynamo  brushes  from  carbon  ;    Manufacture  of .     (P) 

(iebr.  Siemens  und  Co 621 


Earl  of  Dudley's  works  ;    Visit  to 799 

Earthenware  bodies  ;   Addition  of  lime  to .     Ashley  . . .      320 

Minute  structure  of .     Mellor    151 

Printing  designs  on .     (P)  Weiss    409 

Earths,   rare  ;    Catalytic   properties   of  elements   of  . 

Barbieri  and  Volpino 715 

Phosphorescence  of .     De    Kowalski    and  Gamier     556 

Separation  of .     Holmberg 342 

Separation  of ■.     (P)  Poulenc  frfires 891 

Earthy    materials    for    ceramics  ;     Washer   for   .     (P) 

Roubaud    152 

Ebonite  ;    Manufacture  of  substances  similar  to  .     (P) 

Claessen    212 

substitute.     (P)  Litzler    701 

Treatment   of   waste   .     (P)  De   Karavodine    and 

Roux    160r 

Eder's   solution  ;     Influence    of   oxygen   on   photochemical 

reactions  in  .     Jodlbauer 839 

Effluents  ;   Paper  and  pulp  mill .     Vogel 482 

Purification  of  trade  .     (P)  Autoine  775 

Sterilisation  of  .     Rideal   940 

Sterilising    • ■    and    using    their    constituents.     (P) 

Butterfleld  and  Watson 219r 

Treatment  of  trade  .     (P)  Broadbeut  164,  836r,   1291r 

Egg-yolk  ;    Direct  analysis  of .     Barbieri  886 

emulsion ;     Preparation    of    .     (P)  Riegel's    Ifah- 

rungsmittel-Werke   1156 

Eggs  ;    Preserving  the  white  and  yolk  of .     (P)  Foschi     219 

Egypt  ;    Manures  in  979,   1248 

Elastic  compositions  : 

(P)  Fentoa 539 

(P)  Xeufeld 1022 

(P)  Orange  and  Denis   212 

(P)  Lesage,  and    Cie.    Gen.    des    Pneumatiques 

Tncrevable    539,    770,    1245r 

material  for  electrical  purposes.     (P)  Kershaw 25 

material  ;    Manufacture  of .     (P)  Bartels 1245 

substance  similar  to  rubber.     (P)  Roland  25r,  423r,  539,  1153 

substance  from  gums  of  sapoiacece.     (P)  Dessau 423r 

threads ;      Manufacture     of     '-.     (P)  Fiirst     Guido 

Donnersmarck'sche    Kunstseiden  und  Acetatwerke     253 

Eiaterin.     Von  Hemmelmayr    113 

Klaterite  ;  Producing  fusible,  soluble  products  from  . 

(P)  Doerflinger  and  others 1099 

Electric  arc  lamp  carbon.     (P)  Kufferath  and  Marquart    . .     309 

carbons;    Using  waste  ends  of .     (P)  Peters 399r 

electrodes  : 

(P)  Blondel    677 

(P)  Gen.  Electric  Co 398,  1132,  1132r 

(P)  Read,  and  Gen.  Electric  Co 862r 
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Electric  arcs  ;    Connecting  high-tension  in  series  with 

a    high-tension    current.     (P)    Salpctersaiire    Ind.- 

Ges 930 

Production  of  high  tension  flame  .     (P)  Salpeter- 

sJiure  Ind.-Ges 23 

Production  of  large,  stable  .     (P)  Badische  Anilin 

und  Soda  Fabrik   23,  54r 

Production  of  long,  strong-current .     (P)  Salpeter- 

siiure  Ind.-Gcs 766 

Producing   reactions   in   gases    by   .      (P)  Naville 

and  Guye    23,  209,   1015r 

Production  of for  treating  air  or  gases.     (P)  Sal- 

petersaure  Ind.-Ges 766,  1284r,  1284r 

for  treating  gases.     (P)  Pauling 23r 

Electric  batteries.     (P)  Buhot    698 

conductors  ;     Apparatus   for   treating  .     (P)  Gen. 

Electric  Co 1272 

conductors     for     filaments,     furnaces,     d-c.     (P)  Gen. 

Electric  Co 816 

conductors ;     Insulation    of    .     (P)  Phillips    and 

Hutchins    1242 

conductors  from  refractory  metals.     (P)  Gen    Electric 

Co 1002.  1042 

conductors  ;    Sealing  into  glass,  <S-c.     (P)  Bastian 

and  Calvert 1192 

current  for  heating  ;    Values   of   continuous  or  alter- 
nating   .     Lee  and  Beyer  1242 

discharges  ;    Production  of .     (P)  Pauling   829r 

discharges  ;  Subjecting  gases  to  the  action  of  silent . 

(P)  Schneller  and  Koeleman 327 

flame   arcs  ;    Combustion   of   air  in  .     Grau   and 

Russ    619 

furnaces.     See  under  Furnaces. 

generator ;     Thermo-chemical   with   regeneration 

of  the  active  materials  (P)  Passet 209 

glow  lamps.     (P)  Deuts.  Gasgluhlicht,  A.-G 519r 

incandescence  filaments.     See  under  Incandescence, 
lamp   filaments  : 

(P)  General  Electric  Co 144 

(P)  Lux    144 

lamp  filaments  ;    Metallic  .     (P)  Bergmann  Elek- 

tricitats-Werke    1192r,  1192 

lamps  ;    Incandescence  bodies  for .     (P)  Just  and 

others 144r 

lamps  ;    Incandescence  bodies  for  .     (P)  Lux  . .   42,  42 

lamps  ;    Luminant  for  : 

(P)  Cazin 399 

(P)  Heany 399 

light  illuminant.     (P)  Read,  and  General  Electric  Co.     862 
lighting  and  heating  ;    Incandescence  bodies  for  . 

(P)  Allgem.  Elektricitiits  Ges 42 

resistance    element.     (P)  Hoskins    1204 

resistance  material.     (P)  Gen.  Electric  Co 54 

usej  ;   Pottery  for  ■ .     Watkin 202 

Electrically  heated  body.     (P)  Haagn  and  Heraeus  475 

Electro-decolorisation.     Wiechmann    333 

Electro-depositing  apparatus.     (P)  Hartnell   262 

Electrodeposition  of  metalj.     (P)  Siemens  und  Halske  A.-G.     101 
Electrodes  : 

(P)  Connor  and  Stubbs    766 

(P)  General  Electrolytic  Parent  Co 1015 

(P)  Guess  and  Haultain  1284 

for  accumulators.     See  under  Accumulators, 
for  arc  lamps  : 

(P)  Blondel • 677 

(P)  Gen.  Electric  Co 398,  1132,  1132r 

Carbon .     (P)  Sharts  and  others 417 

for  electric  furnaces.     (P)  Rochling  and  Rodenhauser. .       24 

for  electrolysis  ;   Precious  metal .     (P)  Thiele  ....     69S 

for  electrolytic  bleaching  ;    Carbon  .     (P)  Schoop, 

Elektr.  Bleichanlagen  Ges 209 

for  electrolytic  purposes.     (P)  Ferchland    261,    327r 

Increasing  the  durability  of  carbon  or  graphite  

used     for     electrolysing     aqueous     solutions.     (P) 

Chem.   Fabr.   Buckau 1054,  1204r 

for   making    chlorates    and    perchlorates.     (P)  Couleru     157 
Manufacture  of from  fused  iron  oxide.     (P)  Chem. 

Fabr.    Griesheim-Elektron    930,    1242r 

for  resistance  furnaces.     (P)  Rochling  and  others  ....    1146 
for  treating  gases  by  arc  discharges.     (P)  Pauling  ....    971r 

Electrolyser  for  decomposing  alkali  chlorides.     (P)  Bride- 
lance     418 

Electrolysis  of  alloys,  salts,  ores,  &c.   (P)  Ashcroft    101 

Continuous  .     (P)  Rambaldini   876r,  971r 

of  fused  substances  ;    Anodic  disturbances  in  the . 

Arndt  and  WiUner    877 

of  liquids  ;    Apparatus  for  : 

(P)  Tate 877,  1204r 

(P)  Weichert 261,  534r 

of  mixtures  of  two  molten  salts  ;  Transfer  of  ions  in  the 

.    Lorenz  and  Ruckstuhl   620 

Soil  with  formation  of  liquid  sodium  potassium 

alloy.     Bassett     180 

of  viscous  substances.     (P)  Wunder 54 

Electrolytes  ;  Apparatus  for  regenerating .     (P)  Baeke- 

land,  and  Development  and  Funding  Co 417 

for  galvanoplastic  work.     (P)  Marshall 622,  1018r 

Electrolytic  apparatus  : 

(P)  Atkins 417 

(P)  Betts 536 

(P)  Borgnet 1054 
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Blectroljrtir  •pp«rmtu«--<^>Mf. 

(P(  r*rTifr,  iinU  Kliuira  Kleotro-Choiuionl  to.   ..     030 

(Pi  K.v«n *l» 

•ppllr«tiun!t  of  alternating  currents.     C'oppadoro 020 

c**k.     (P)  La<ond    932 

ctU: 

{?)  Allt'n   KKvtnvChenucal   To 1016 

(P)  t'.abnel.  ami  Blearli  and  Crtustio  Process  Co.   971r 

( P>  Sewanl  and  vou  KilKt'lgcn  417 

(P)  Tate 877 

<^U ;    Town»eud  .     Baekelaiid    746 

e*n«  :    Batteries  of .     (Pt  Mnlay  and  Kinlay  . .  620,  9:Mr 

roodurtivity  and  chemical  activity  :    Relation  between 

.     Sauin)i» 09 

deiMMit* ;     Obtaiuiut;    — —   on   reversed    moulds.     (P) 

Krie.lheini 1018 

dlaphramut.     iPl  Robert* 876r 

tank.     (P)  Miller    766 

tAitks  :    Lining .     (P)  Miller 870 

Faectruplating  apparatus  : 

(P»  Boissier 419 

(P)  Broderick  and  Sperrv    880 

(P)  Leaver lOlr 

(P)  PotthofT 1056,  1098r 

(P>  Schmitr 209^ 

apparatus  and  process.     (P)  Hutchinson    209,  21o 

solution.     I  Pi  Marshall  and  Kelley   022.  1205^ 

El«ctTotypes  ;    Production  of .      (P)  Cowper-Coles. .  931,  972 

Blectrotyptng  :    !M>lution  for .     (P)  IJerstner 476 

StenmiU,  colloidal  ;    Preparation  of  .     (P)   Kuzel  433r,  434, 

1029,    1280r 

BUmcton  and  Co.'s  works  :  Visit  to 798 

KlUcIc  acid.     Alpers    105 

BoKraldine  :   Electrol>-tic  reduction  of  nitrobenzene  to . 

Xover 145 

BBoUUUble  matter  :    Manufacture  of (P)  Worner  ..     102 

BmltUpng  oils.     (P)  Common,  and  Hull  Oil  Manuf.   Co.  1244 

Emnlstn :     Detection    of    glucosides    in    plants    by     . 

Bourquelot 721 

Emulsions  :   Colour-sensitising  of  gelatin  and  collodion . 

Bak-r    716 

Homogenising  .     (P)   Kunick    338r 

Mekii'g .     (P)  Pirsch 1000 

of  mineral  and  tar  oih  :    Preparation  of .     (P)  Br- 

men 1233 

'  •■■•-•  with  paint*  :    Stable .     (P)  Parrot 769 

I P)  KO^ters 1099r 

.  <•    .     Sef  under  Phctographic. 

r.naiii'i  .      ixiachiug    from    enamelled    objects.     (P) 

Spitz    257,  1049r 

Trmns|iareut  cumpuaition  suitable  for .     (P)  Patat 

et  He 212 

EoMnelled  bricks.  tile»,  and  terra-cotta ;    Manufacture  of 

.     (P)  Sbelmerdine     152 

Iron  ibMta.  Ac. :    Manufacture  of .     (P)  Burnham      95 

EaMDeanK  kilns.     (P)  Jones   873 

proceaa : 

<Pi  Schmidt    1009 

(Pi  Zahn    c 968 

Proewa  and  oven*  for .     (P)  Zahn 1093 

Rcganerative     furnace*     for     .     (P)  Incandescent 

Heat  <■'>..  and  SmallwtKid 610r 

•artecta.     (Pi  .Xtkinson  and  Smith   410r 

BBdaUtmnic  reartinn*  :    Obtaining  ga-ieous  by  voltaic  ' 

•ro.     (Pi  .■<al|>eteniaure  Ind.  (Jes 417" 

EaentT  of  rspanvion  of  ga-ies  :  Transferring to  liquids 

and  air.     (Pi  Meyersburg 955r 

Rastnecr  ;    Work*  chemi.vt  as  .     Guttmann 564 

SoflliMs :    Working  medium  for  two-stroke    cycle   internal 

eonboaUon .     (P)  Wlnand    143 

Baijrnie  arflon  :    Rrvrnible  — -.     Pottevin   536 
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Influence  of  temperature  on  the 
Petrischewsky 


268    I 


Eaz 


Si'sU'ih* 


ir 


Ma.<ttbauni 262 

r* 543 

and  Hoffmann 1105 

•  r  and  Haussen 1111 

of   single   .     Marino 

983 

/  matters  on  digeative .     Hough- 

1100 

apparatus  for  studying .     Hchouten..     706 

— .     Armstrong  and  Armstrong 885 

Use  of  otitically  active  di|>eptid<ii  for  the 

i_<iaaaUUUTe    study    of    .     Abderhalden    and 

Koellufr    833 

RoatlM.     .Sm  umdrr  Pbthalein  dyestufls. 

Rrcot  alkalotds.     Rarger  and  Carr 

CrystalBne.    nitrogenous    comiKiund    from    .      (P) 

VAU^ ' 

Krittftm  eana4*maia  oil.     Htt  under  (Mis,  eMential. 

Sriodemdrom  »nfraetuo»um  :    Fibre  of  

Kriodietpttt  tlutimrMum.     Mu%»lrt    27; 

Krtodirtrati     batvfs ;       Constitution     of     homo-erlodlctyol, 

from  .     Power  and  Tutin 

Mnflkrimm  L. :   Xttrona  arid  In .     Weehulzen 1268 

Knrttett4<l :  ffynttMsi*  of .     Lcapieau 169 


483 
779 


962 
1108 


086 
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Ester-iodine  metluul  for  determining  higher  alcohols.    Bed- 
ford and  Joiiks 123 

Esters  ;    Formation  and  decomposition  of  fatty by  the 

pancroatic  enzyme.     Tottevin 536 

.of  monoiodo  di-rivatives  of  fatty  acids.     (P)  Bayer  und 

Co 778 

of  terpene  alcohols  ;  Preparation  of  : 

(P)  Shukoff   223,    990r 

(Pl  Zeitscliel 1253 

Estragol  derivatives.     Dufresne    1293 

Etching  process:    I'liotographic  .      (P)  Dillmann 779 

Ether  and  air  ;    Explosivf  mixtures  of .     Meunier 714 

and  alcoluil  from  (•(illodion  products  ;    Recovering . 

(P)  Soc.   Kalir.  Italie  Soie  Artif.  Proc.  Chardonnet   1004 

and  alcoluil  in  their  mixtures  ;    Determination  of . 

Fleisclier  and  Frank   838 

Detection  of  acetone  in .     Wester    1068 

vapour  and  air  ;    Limit  of  inflammability  of  mixtures 

of : 

Boudouard  and  Lo  Cliatelier    551 

Meunier    486 

vapours  from  air  ;    Recovery  of  .     (P)  De  Char- 
donnet        1040 

vapours  :   Recovery  of in  air  of  artificial  silk  works. 

(P)  De  Cliardonnet   1088,  1130 

Ethers  ;    Preparation  of  simple .     Van  Hove 166 

Ethyl  acetate  ;    Purification  of .     Inglis  and  Knight  . .       943 

Ethyl  chloride  ;   Free  alcohol  for  ■ 989 

Ethyl    iodide  :     Preparation    of .     (P)  Weinland    and 

Sclimidt   279 

Ethyl  oxalate  and  dimethylaniline  ;    Condensation  products 

of .     Guyot 679 

Ethyleneglycol ;    Preparation  of  .     Henry 636 

Eucalypts  ;    Recent  work  on  the  .     Smith 851 

Eucalyptus  carnea  ;    Essential  oil  of  — — .     Baker 714 

Eupatorium  triplinerve  :    Essential  oil  of 714 

Euscopol.     See  Scopolamine  hydrobromide. 
Evaporating  apparatus  : 

(P)  Heckmann    1000 

(P)  Lewis,  and  Banana  Food  Products  Co.  ..  814,  814 

( P)   Uehne    1000,  1230r 

(P)  Unglaub    860r 

apparatus  for  the  sugar  industry.     (P)  Miiller 1249 

ajiparatus  for  syrups,  &c.     (P)  Sliaw     1128 

device  with  middle  chamber  not  directly  lieated.     (P) 

Von  Seemen    189 

at  less  tiian  atmosi)heric  pressure  ;   Apparatus  for  — — . 

(P)  (Jrossmann 1 128 

liquids  : 

(P)  Rasmussen 1106 

(P)  Shaw 459 

(P)   Siel)el 518 

liquids  ;   Apparatus  for .     (P)  Prache  and  Bouillon     39j' 

liquids  by  radiation  from  above  ;    Laboratory  apparatus 

for  .     Sand 1225 

liquids  in  vacuo-     (P)  TJnglaub    82r 

process :  v 

(P)  Bergmans 1249 

(P)  Just     1212 

(P)  Kayser    1270 

(P)  Liibecker  Apparatebau  (Jes 1128 

Surface  apparatus  for .     (P)  Cartwright 40 

vat.     (P)  Montoy 240 

Producing  a  continuous  spray  in .     (P)  Fontenilles 

et  Cie 308 

Evaporators  : 

(P)  Heath    673 

(P)   Kleinschmidt 814 

(P)  Suzuki  1190 

Heating  device  for .     (P)  Kubierschky   674 

with  lateral  heaters.     (P)  Sauerbrciy    240 

Multiple-effect : 

(P)   Barbet 1 190 

(P)  Scard   1209 

for  the  sugar  industry  .     (P)  Thonke   479 

for  sugar  solutions,  &c.  ;     (P)  Schelzig 70.'i 

Excreta  ;    Treating  and  obtaining  manure  from .     (P) 

Stringfellow     032 

Exhausting  lamp  ))ull)s,  &c.     (P)  Fricdrlch 1079 

Exhaustion  ;    Product  checking  tiie  action  of  toxin  of -. 

(P)   Kaile  und  Co 07 

Exploslon   limits  in   gaseous  mixtures  ;    Determination  of 

.     Teclu   553 

of  nitroglycerin   at   NobeTs    Factory,   Ardeer  ;    Report 

on .     Thomson    488 

Explosions  ;   Recording  calorimeter  for .     Hopklnson  . .      554 

Explosive  coherer-powder.     (P)  Schneider 107r 

compounds.     (P)  Reschkc 114 

oil.     (P)    I.ehmann   1296 

powder.     (P)   Du   Pont,  and  others 563 

powder  stri pi" ;  Cutting .     (P)  Thompson  167/ 

substances  ;     Apparatus    for   drying   .     (P)  Butler  1030 

ExploHiv(!«  : 

(P)   Blchel    280r 

(P)   Bowen 893r 

(P)  Claessen    991 

(P)   I>u  I'ont  Powder  Co.,    and  Sparre  563,  .653.  653, 

553,  653,  640,  641 
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Explosives — cont. 

(P)   Gentieu 1296 

(P)  Girard 280 

(P)  Imperiali 35 

(P)   Kline 893 

(P)  Menstadt  and  Eosenblatt    344 

(P)  Silberrad 114.  553r,  1296r 

(P)  Steele 280 

Action  of  detonants  on .     Wohler  and  Matter 892 

Ammonium  nitrate ■.     (P)  Du  Pont  Powder  Co.,  and 

Sparre 553,  553 

in  Brazil    1110 

Detection  of  mercury  in  .     Hargreaves  and  Kowe     818 

with   dinitrobenzol  or  dinitrotoluol ;     Regulations   for 

the  manufacture  of  1234 

factories  ;    Benitration  of  mixed  acid.s  in  ■.     Rude- 

loff 488 

High : 

(P)  Holmes,  and  Eastern  Dynamite  Co 991 

(P)  Winchester 948 

Increasing  tlie  density  of  fusible  nitro .     (P)  Bichel     115 

industry  ;   Explosion  and  Are  in  the .     Kloeke  ....      488 

with  low  explosion  temperature.     (P)  Vender 553 

of  low  freezing-point.     Vender    114 

Manufacture  of  : 

(P)  Bloxam,  and  Maganite  Explosives  Synd.  . .    641r 

(P)  Cerpek 1296 

(P)  Cornaro 991,    1066r 

(P)  Duttenhofer   840,   1029r 

(P)  Himalaya   717,  840r,  840,   1029r 

(P)  Kings  Norton  Metal  Co.,  and  others 1163 

(P)  Laszczvnski    167r 

(P)  Reschke    114,   280r 

(P)  Soc.  de  Prod.  Chim.  et  d'Explosifs  Berges, 

Corbin,  et  Cie 280 

(P)  Von  Schroetter   893.  991r 

(P)  Wessel 948 

(Pt  Weyel    167 

Manufacture  of  nitrate  .     (P)   Ermel    1067 

Manufacture  of  plastic,  horny .     (P)  Vender  . .  553,  640r 

Manufacture  of  safety  : 

(P)  Hermann    224 

(P)  Volpert   717r 

containing  nitroglycerin  :    Protecting  from  freez- 
ing.    (P)  Westfalisch-Anhalt.    Sprengstoff  A.-G...    280r 

Nitroglycerin  .     (P)  Roewer 717r 

Nitroglycerin    of    reduced     freezine-point.     (P) 

Stohrer 780r 

Nitro-starch  .     (P)  Braunstein  1216,   1216,   1216.   1216, 

1216,  1216 

non-hygroscopic  :     Rendering .     (P)  Steele 280 

Photographing    the    flame    produced    by    .     Wil- 

koszewski 488 

for  projectiles.     (P)  Schneider  et  Cie 1256 

for  propellant  purposes.     (P)  Silberrad 167 

31st  Report  of  H.M.  Inspectors  of 891 

Rules  re  importation  of into  India 840 

Safety : 

(P)  Eurstenhoff 1006 

(P)  Grobet 280r 

(P)  Reschke 35,    35r 

Statutory  Rules  and  Orders 991 

from  trinitrotoluol ;    Plastic .      (P)  Bichel    . .  224,  552r 

Use  of  trinitrotoluene  for  making .     Rudeloff  ....       67 

Waterproof  metallic .     (P)  Bayliss  and  Brownsdon  435r 

See  also  Powder. 

Extracting  liquids  from  solids  ;    Apparatus  for  .     (P) 

Barnes    599 

retort.     (P)  Gardner 751 

Extraction  process  ;  Behaviour  of  alkaloidal  salts  and  other 
organic  salts  with   solvents   in  the  "  perforation  " 

.     Simmer 112 

with  volatile  solvents.     (P)  Brewis  and  Allen 516 

Extractor  for  use  with  small  quantities  of  material.     Jackson 

and  Zanetti 1163 

Extracts  ;   Apparatus  for  obtaining  clear .     (P)  Besem- 

feler  and  Schuler   : 1001 

Apparatus  for  producing .     (P)  Jury 599r,  978r 

of    vegetable    matter ;      Obtaining    stable    .     (P) 

Bakau  Co..  and  Meikle 106,  540r 

'Valuation  of  alkaloidal by  dinitrophenylmethyl- 

pyrazolone.    Matthes  and  Ranimstedt 483 


Fabric  ;   Thin .     (P)  Gregory  and  Ker 468 

Waterproof,    washable    for    hangings,    &c.     (P) 

Mfrou 1089 

Fabrics  ;     Ageing   and  steaming   chambers   for  .     (P) 

Calico  Printers'  Assoc,  and  Gray 524 

Apparatus  for  spraying  fluid  on .     (P)  Hanitzsch  1046r 

Apparatus  for  treating  •  with  liquids.     (P)  Haus- 

dorf 46r 

artificial;   Manufacture  of .     (P)  Pervilhac  et  Cie.    1196 

Decoration    of    .     (P)  Soc.    Lyonn.    de    Teinture. 

Impression,  *c 1046,  1088 

Detection  of  tin  in  mordanted .     Scheurer  and  Silb- 

)>ermann 195 


PAGE 
Fabrics — coiU. 

Dry  cleaning  .     (P)  Weiss 406r 

Drying  sized  — — :     (P)  Holle  und  Co 922 

dyed  in  the  piece  ;    Producing  two-  or  many-coloured 

eft'ects  in  : 

(P)  Biedermann   1005 

(P)  Budde  und  Co 1196 

Finish  for  use  in  dressing  .     (P)  Soc.  Anon,  des 

Usines  Remy 1238 

Fixing  the  colours  on  dyed .     (P)  Fortner 682 

Fixing  an  oxidised  fatty  mordant  on  thick .     Caux       45 

Hygienic  textile .     (P)  Merck  and  Merck 524r 

Improving .     (P)  Kraemer,  and  Kraemer  und  van 

Elsberg 1046,  1238r 

Machines  for  dyeing,  washing,  sizing,  or  bleaching . 

(P)  Duckworth     524 

Machines  for  treating .     (P)  Ainley 1237 . 

mercerised;    Treatment  of .     (P)  Kirchhof    1196 

multi-coloured  ;     Manufacture    of    .     (P)  Cassella 

und  Co 1136 

opaque  to  Rontgen  rays  ;    Rendering  (P)  Meisel  253, 

1088r 
in  open  width ;    Machine  for  treating  ■.     (P)  Ste- 

phanus  and  Richter    I7r 

Printing .     (P)  Kay  and  McGregor 16 

Printing  cylinders  for  .     (P)  Cowper-Coles  868 

Printing  machines  for  .     (P)  Soc.  Anon.  Blanchi- 

ment,  Teinture,  et  Apprets  de  St.  Julieu 606/ 

Producing  glossy  effects  on ■.     (P)  Lilienfeld  . . . .  ;     146 

Producing  rainbow  and  silky  effects  on .     (P)  Soc. 

Manuf.  E.  Zundel 870 

Producing  silky  effects  on : 

(P)  Englische  Wollen-waaren  Manufactur.. .  1088,  1088 

(P)   Sharp 1088.  1088 

Producing  transparent  designs  on .     (P)  Giehler  17,  868r 

Producing  watered  effects  on  .     (P)  Sharp  1045,  1045, 

1088,  1136 
Removing  grease,  res-nous  matter,  &c.,  from .     (P) 

Fulton  and  Hardcastle 96,3 

Removing  scda  Ive  from  after  mercerising.     (P) 

Venter  1275r.  1275 

Rendering    impervious.        (P)     Spaulding,     and 

Vellumoid  Paper  Co 146 

Reproducing  designs.  &c.,  on .     (P)  Wilson 90 

Schreinering  apparatus  for  .     (P)  Pickles   1046 

Sealing   chambers   for   continuously    treating   webs   of 

.     (P)  Liesinger  Druckfabrik,  and  Werthecker     921 

Singeing  .     (P)  Gin 868,  922r 

Sizing  and  finishing  preparation  for  .     (P)  Castle  1238 

Steaming  textile  .     (P)  Fussgauger 1136 

Treatment  of  in  the  open  condition.     (P)  Hunt 

and  Moscrop 867 

Factice  ;   Manufacture  of .     (P)  Ditmar 1053 

Faecal  matter  ;    Apparatus  for  bacteriological  treatment  of 

.     (P)   Lucas 1062,  1291r 

Apparatus  for  destroying .     (P)  Bordigoni 712r 

Treating  with  sulphuric  acid.     (P)  Brossard  ....    1101 

Fans  ;    Centrifugal .     (P)  Ke.stner 751 

Fat ;    Apparatus  for  pressing  and  heating  or  cooling  . 

(P)  Iveson  and  Wilson 700 

in  butter  ;    Determination  of .     Froehner 63 

content  of  cheese  ;  Determination  of .     (P)  Milch- 

wirtschaftlicher  Verein  im  AUgau  e.  V 219 

determination  by  carbon  tetrachloride  ;   Source  of  error 

in  .     Vollrath 489 

Edible  .     (P)  M(^rian    710 

Extraction    of    from    moist     substances.     (P) 

Xassextraktion  Ges 1244 

extraction  ;    Recovery  of  solvents  in .     (P)  Kirch- 

ner 1244 

from  Lopfiira  alata  seeds.     Edie 1148 

melting    pans    or    digesters.     (P)  Fullerton,    Hodgart, 

and  Barclav,  Ltd..  and  Liversedge     159 

in  milk  ;   Deteriiiination  of .     (P)  Sichler  29»-,  1251,  1251 

of  MyrisHca  Anqolensis.     Drabble  1148 

not  easily  emulsified  with  water.     (P)  Berges 1206 

from  seeds  of  Canarivm  commune.     Pastrovich 975 

from  seeds  of  Dumoria  Heckeli.     Chevalier 940 

Separating  from  albumin  in  fat  determinations. 

(P)  Sichler 1251 

Fats,  animal ;  Detection  of  some in  mixtures  with  other 

animal  fats.     Polenske   * 1149 

Apparatus  for  extracting  from  condemned  meat, 

Ac.     (P)  Holt     1286 

Ave-I.allemanfs  baryta  value  of .     Fritzsche 1068 

Bleaching  : 

(P)  Metz  and  Clarkson 102r,  831r 

(P)  Verein.  Chem.  Werke 1150.  1286r 

Bomer"s   phytostervl  acetate  test  for  adulteration   of 

.     Jaeger  346 

Combining with  heavier  fluids.     (P)  Smith 700 

Continuous  fractional  distillation  of  .     (P)  Hirzel     312 

Cooling  melted  : 

(P)  Iveson   769r 

(P)  Middleton  and  others    263 

Decolorising  .     (P)  Marcellin 881 

Determination    of    paraffin    in    unsaponiflable    matter 

from  animal .     Lewkowitsch 263 

Enzvmic  hvdrolvsis  of  ■ .     Hoyer    263 

Extraction  of  .     (P)  Breda    25,  328r 

Extraction  of  from  waste  washings.     (P)  Roullet       25 

of  Garcinia  species.     Hooper    976 
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Fate— <vii/. 

}>rfi>aniUun  (or  decolorisiug .     (D   Machcrski   aiiU 

Koperskl  159 

PunAcation  of  : 

>l''   H»rm   102.  976r 

^P    Irbain  »nd  Keige 211 

K«-«scnt  iu  the  chemistry  of .     Twlt«heU 623 

Kf flniiyt  .     I V)  Field    S17 

Krflninx  app'Uitttis  'ur  • 

I P)  Jeii«eu 159 

iPi  Martin  aitd  Joues 836 

Krfrmction  of  .     I)on«    337 

SaponiflratioD  of  .     (P)   Karsaiu  Soap  Co 831r 

Sapouiflration  of  by  nlumiuiuiii  hyiiroxide.     (P) 

Ruch 329 

Saponifving in  globular  state  by  alkali  carbonates. 

(P)'  l)e  tirouaseau    1019 

Synthesis  of  : 

liriin  and  Schacht 536 

drun  and  Theinier 536 

Temperature  corret-tion  for  specific    gravities  of  . 

Wright    513 

Fatty    acid    amides :     Manufacture    of    higher    .     (P) 

KCwters  and  Otteniann 637 

aahrdrides ;      Hydroiieuation    of    .     Sabatier  and 

"Mailhe 890 

drrivativM  .     Bruminated   .     (P)  Bayer   und    Co.  113r, 

487r.  552r 
Fatty  acids ;    Action  of  mercuric  acetate  on  unsaturated 

.     Leva 436 

and    akohoH  :     Combination    of   .     (P)  Twitchell  433r, 

434,  990r 

of  cocoanut  oil ;   Determination  of  the .     Paulmyer  881 

F^ters  of  mono-iodo  .     (P)  Bayer  und  Co.   778,  891r. 

12.'i.3r 

Halogenated .     (P)  Bayer  und  Co 777r 

Iodine  nubstituted  : 

(P!  Bayer  und  Co 278r,    278 

(P)  FUcher    433r 

Manufacture  of  .     (P)  Bottaro 1206 

containing  oleic  acid  ;    Transforming  into    solid 

fatty  acids.     (P)  Knorre   769 

Osygenated  .     (P)  Inibert 25,  976r 

from  jietroleum  residues  ;    Obtaining  .     (P)  Breda  464 

Keduction  of  unsaturated by  hydrides.     Tokin  ..  1149 

R«fractiuu  of  .     Dons    337 

in  soaps  and  soap-lves  ;  .\pparatus  for  determining . 

(P)  PiUch  and  Lotterlios   780 

Fatty  compounds  ;   Mixture  of which  can  be  preserved. 

(P)   Kenger 1099,  1150r 

compounds  for  Turkey-red  dyeing.     (P)  Schmitz  964,  964r, 

964r,  1238r 

■nbatances  from  micro-organisms  ;    I*roduction  of . 

(Pi  KaUe  und  Co 934 

Fcstben  ;    Dyeing  .     (P)  Act.-Ges.  f.  Anilinfabr.  406r,  524, 

821r,  870.  922r,  1237r 
Feediac  cakes  from  olive  residues.     (P)  Hicguet  and  Ben- 

gesco     546 

Felspar ;    Extraction  of  potassium  compound  from   . 

<P)  Swayie    1008 

FeJUnc  animal  fibres.     (P)  Ita 525,  1005r 

FadMiDe  and  camphor  :    Separation  of  .     Semmler  . .  1292 

MTlca  :   The .     Wallach 636 

fse  (t in  determining  molecular  weights  by  the 

boiling-point  method.     Rimini  and  Olivah     993 

Fermentation  :   Alcoholic hy  A  $  per  ffilitanxger.    Kostyt- 

•ehew    771 

afeohoGr  ;   Chemical  theory  of .     Lob   983 

akohclic :      Influence    of    manganese    salta    on . 

Kay»«r  and  Marrluind 427,  479 

alcoholic  ;    Intrrmfliate  product*  of .     Slator  ....  217 

alcoholic  ;    Pro<lucti(in  of  glycerol  in .     Beisch 706 

alcoholic :     Volatile   product*   of   .     Kayser   and 

I>emolr>n    1060 

Apparatna  for  .     (P»  Colas 218 

Application   of   sugar   sulphitation   and    desulphitation 

proc«aa  in  .     (Pi   Barbet    29r 

of  gjocofe  bjr  yeast  juice  ;    Influence  of  sodium  arsenate 

on .     Harden  and  Young 92 

lA  Bqntds.     (P)  Johns<jn  and  Hare 217r 

o(  Bqnida  ;    CooUnnous .     (P)  Van  BIjn 270 

OitflD   of   •ocrlnic   acid    In   alcoholic   by    yeact. 

Kanz 108 

Piqratologleal  condiUon  of  cell  In .     DellbrUck 00 

proceaa  and  rat.     IP)  Bombaut   939,  1156r 

ywtBtatlTe  organisnts  in  J'.|>eTi  beer.     Lindner 700 

Vamtai^  i--v.ra:/i-.  ;    Apparatus  for  concentrating  . 

218 

■411'  -  .-  Bttle  fnael  oil ;   Manufacture  of . 

•■       r.  336 

Iqaco  .     ]'■    n  r  .•  (Pi   Watt «30,   1156r,   126(»r 

■•ittUl  lor  t  .....r..-     '.r       (P)   Pollak 63 

FCT»«rt^^"        •      '  r    Utr.     (¥1  Tonnaer  and  De    Keers- 

29 

▼«•»•  .    .     (P)  Ackermann 1290,  2190r 

wfwt  .  -LJk    a»r 

•f/rt  .    ApparatiM  f(.r  .     (Pi  Hcbalk   217 

Fenn^Tti  ;    Action  of  alkali  phoaphate*  on .     Bokcrny        62 

fr<r  ^'aking  and  pharmarentlral  p(ir|«j»e«.     (P)  Pcllak..        63 

mntoally  mrompatibU'      .'•olltnann 276 

.Hridiam   chl/jfld^   »»   tni^iUwr   Vii   vegetable    curdling 

.    r>eff--r    ■  '  <--'-\,t iioe 
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Ferric  nlu'miniiini  pliosphates.     Cohen    686 

hvdro.vlde   solution  :     Preparation   of  for    water 

puritlcjition.   without  dialysis.     (P)  Schweikert   . .  219 

quinate  and  albumin  ;    Solution  of .  ■  (P)  Traube 

and  otlier.s 278 

sohitions  ;    Indueuce  of  oxygen  on  photochemical    re- 
actions! in  .     Jodlbauer    839 

sulphite.     Kecoura    966 

sulpliatcs  ;   .\nhydrous  and  hydrated .      Reeoura  . .  822 

sulphide.     Stokes 526 

Ferricyanide   reducers ;     Effect   of   in    photography. 

Scheffer 33 

Ferricynnides,  ferrocyanides,  and  thiocyanates  ;    Detection 

and  separation  of  .     Browning  and  Palmer . .  780 

Ferro-albumins  ;    (Jlvcerophosphoric     acid     compounds     of 

.     (P)  Horing 1254 

Ferro-alloys  ;    Production  of  .     (P)  Price    768,  768 

Production  of  low-carbon .     (P)  Price 622, 1055, 1097 

Ferro-chromium  :    Manufacture  of .     (P)  Annable,  and 

Ferro-Alloys  Synd 258r,  260, 1241r 

Ferro-cuprous  sulphides  ;    Constitution  of  .     Hofman 

and  others 205 

Ferrocyanides  ;    Calcium-potassium  and  calcium-ammonium 

.     Brown 1277 

ferricyanides,  and  tliiocyanates  ;    Detection  and  separa- 
tion of  .     Browning  and  Palmer 780 

from  gases  ;    Production  of  .     (P)  Feld 150r 

2  :  l-Ferroferric  oxide.     Hauser    '.  607 

Ferromolvbdenum  ;     Manufacture    of    .     (P)  Annable, 

and  Ferro-Alloys  Synd 260,  325r,  619r 

Ferro-nickels  ;    Cast  irons  for  producing  high-carbon . 

Guillet    1094 

Ferro-silicon  ;    Danger  of  968 

Production  of  — — .     (P)  Price    972 

Relation  between  specific  gravity  and  silicon  content  of 

.     Rothe 412 

Ferro-vanadium ;       Manufacture     of     .     (P)  Becket, 

and  Electro  Metallurgical  Co 1202,  1205 

Ferrous  carbonate  ;    Manufacture  of in  the  cold.     (P) 

Flugge    150,   407?-,  408r 

oxide  ;     Reduction   of  by   hydrogen   and   carbon 

monoxide.     Wyss 412 

salts  ;    Titration  of with  alkali  hypoiodite.     Rupp 

and  Horn 68 

sulphate  from  scale  ;   Production  of  .     (P)  Reed..  768 

sulphide.     Stokes     526 

Ferruginous  sands  ;  Reduction  of .     (P)  VanderToorn  1148 

Fertilisers  : 

(P)  Dokkenwadel  and  Grant 704 

(P)  Ellis 478 

from  animal  refuse,  &c.     (P)  Lehmann 1289 

artificial  ;    Nature  and  functions  of .     Hall 266 

from  distillery  vinasses  and  waste  waters  of  sugar  fac- 
tories.    (P)  Vasseux   540 

Drying  yeast  products  for  use  as .     (P)  Oxford  . .  1210 

Experiments  with  the  new  nitrogenous ..     Sebelien  478 

and  Feedign  Stuffs  Act,  1906 1022 

from  leather  scrap.     (P)  Fuchs      332 

Manufacture  of  : 

(P)  Brightmore 1248 

(P)  Luckey    160 

(P)  Vasseux 106 

Manufacture  of  from  atmospheric  nitrogen.      (P) 

Roth    1022,  llOlr 

See  also  Manures. 

Fertilising  elements  ;    Fi.xing  soluble  .     (P)  Fils  de  A. 

Derome 1023 

Fibre  of  A  ndawonia  digitata 987 

of  Eriodendron  anfractuosum 962 

from  peat  ;   I'loduction  of .     (P)  Szek 467 

I^oduction  of  textile  .     (P)  De  Perini 1087r 

of  Sansevieria  guineensis 962 

from  Southern  Nigeria ^ 962 

of  a  species  of  Agave 961 

of  a  species  of  Draccuna    962 

of  a  species  of  Furcrsc 961 

of  a  species  of  Musa •962 

Vegetable  .     (P)  Summers 1064 

Fibres  ;    Adsorption  of  dyestuffs  by  .     Freundlich  and 

Losev    682 

animal  ;    Application  of  p-Nitraniline  Bed  to : 

Schwalbe    45 

Strieker 45 

animal;    Dyeing  black.     (P)  Fuerstein    1196 

animal  ;    Production  of  single-bath  logwood  black  on 

.     (P)  Zilnker      317 

Apparatus  for  treating .     (P)  Campbell 1006 

Apparatus   for  treating  textile  with  liquids  and 

gases.     (P)  Obermaier 525 

artificial  ;    Brilliant   from   acetonic    pastes.     (P) 

Bouillot    758 

artificial  ;    Increasing  strength  ancl  resistance  to  water 

of .     (P)   Kriedrich    198 

artificial  ;    Manufacture  of : 

(P)  (iocher  OelmUhle    868 

(P)   Verein.  GlanZHtotf-labr 1004,  1237r 

artificial  ;   Manufacture  of from  nitrocellulose.     (P) 

Kunstfaden  Oes 468 
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Fibres — cont. 

artificial ;     Spinning   apparatus   for  .     (P)  Gocher 

Oelmiihle  Gebr.  van  den  Bosch 759 

Bleaching for  papermaking.     (P)  Schuehmacher . .      713 

Bleaching  textile  .     (P)  Badische  Anilin  und  Soda 

Fabrik 921 

Chemical  nature  of  textile .     Vignon 195 

from  cotton  seeds  ;   Properties  of  — — •.     Drabble 605 

Decorticating,    degumming,    and    hackling    .     (P) 

Radclyffe 91 

Dveing  of  animal  .     Suida 196 

Dveing  and  printing  red  on .     (P)  Kalle  und  Co.  16,  16 

Felting  animal  .     (P)  Ita  525,  1005r 

Fixing  the  colours  on  dyed .     (P)  Fortner 682 

Improving .     (P)  Kraemer,  and  Kraemer  und  Van 

Elsberg 1046 

Manufacture  of  textile  .     (P)  Vermeesch 252r 

for  paper-making  ;   Phillipine .     Richmond  ....  274,  941 

from  plants  ;    Producing  textile  : 

(P)  Jute  and  Hemp  Manufacturing  Co 1237 

(P)  Soc.    Anon,    pour    I'Acquisition    des    Brev. 

Typha 1004 

Producing  brown  shades  on .     (P)  Badische  Anilin 

und  Soda  Fabr 1006r 

Production  of  .     (P)  De  Perini    252r 

Production  of  from  fibrous  plants.     (P)  Blachon 

and  Peretmfire    S19 

Production  of  long from  osier  or  willow  bark.     (P) 

A'on  Ordodv  and  Westdeuts.  Thomasphosphatwerke    252, 

253,  1237r,  1237)- 

vegetable  :     Dyeing    .     (P)  Meister,    Lucius,    und 

Briining 1196 

vegetable  ;    Identifying  dyestuffs  on  .     Green  and 

others 1083 

vegetable  :    Preparing .     (P)  Bonnv  and  Pritchard    45, 

46r,  758r 

West  African  757 

wound  on  bobbins  ;    Machine  for  treating  with 

solutions.     (P)  Robatel,  Buffaud  et  Cie 1088 

Fibrous  material ;  Apparatus  for  treating  . with  liquids  : 

(P)  Rhodes  ; 315 

(P)  Wood 46r 

material :    Apparatus  lor  washing  : 

(P)  Fink 190 

(P)  Petrie  and  Petrie 315 

material  ;    Drying  machine  for .     (P)  Fielden 1089 

material :      Mordanting     .     (P)  Blumenthal     and 

Wolff 683,  821r 

material ;    Treating  textile with  products  of  elec- 
trolysis of  aqueous  solutions,     (P)  Hey 46 

substances  ;    Agglomerating  .     (P)  De  Caudemberg  105r 

substances  ;    Retting,  decorticating,  cleaning,  and  dry- 
ing   .     (P)  Rogers   92,  1004r,  1004r 

substances  ;    Treating  and  degumming  • •.     (P)  Bur- 
ton       1237 

Ficus  Holstii ;    Action  of   bromine  and  iodine  on  rubber 

substance  and  resin  from  .     Eduardoff   422 

Ficus  Vogelii  ;   Albans  from .     Spence 422 

Filaments  ;    Apparatus  for  forming .     (P)  Waddell  and 

Pettit    524,  525 

for  electric  lamps  : 

(P)  Parker-Clark  Electric  Co 1002,  1002 

(P)  Rubert     754 

for    metallic    lamps ;     Metallic    .     (P)  Bergmann 

Elektricitats-Werke 1192r,  1192 

for  electric  lighting  and  heating  ;    Tungsten  .     (P) 

AUgem.  Elektricitats  Ges 1002 

for   lighting    and    heating ;     Indestructible   .     (P) 

Michaud  and  Delasson 398r 

Plastic  tungsten   masses   for   .     (P)  Siemens   und 

Halske  A  .-G 1192,  1192 

Refractory  metallic .     (P)  Parker  and  others  ....     309 

Use  of  niobium  and  tantalum  for  electric  lamp  . 

(P)  Bouchard    1098 

from  viscose  ;    Making  : 

(P)  Ernst  and  Pettit    1004 

(P)  Waite  and  Pettit   524 

See  also  under  Incandescence. 

Films  ;  artificial ;  Manufacture  of .     (P)  Friedrich  405,  525r, 

525r 
deposited  by  electrolysis  on  aluminium  anodes.     Cor- 

bine 156 

for  photographic  and  other  purposes.     (P)  Smith  . .  779,  779r 
Filter  . 

(P)  Burt 599 

(P)  Goldman  and  Co 396r,  599r 

(P)  Kiefer   917 

(P)  Leclaire 459 

(P)  Liebcrich 461r 

(P)  Lindemann 859 

(P)  Schlieper 913 

(P)  Wade 673 

Air  .     (P)  Kestner    815r 

-beds  and  the  like.     (P)  Jfaylor  and  Naylor 712 

Centrifugal .     (P)  Cazenave    247 

Composite  .     (P)  Reichling 1039 

frame.     (P)  Crush   307 

for  gas.     (P)  Marshall  and  Hersey 190,  462r,  lOOlr 

Liquid .     (P)   Wolff 1189 

with  medium  of  progressively  decreasing  porosity.     (P) 

Cuau 599 

-papers  for  tanning  solutions  ;  Comparison  of  S  and  S 

.     ALsop  and  Fox    1246 
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Filter — cont. 

for  potters'  slip.     (P)  Brittain 1199 

press  : 

(P)  Arendt  and  others 1129 

(P)  Berkovitz  and  Kridlo   1129 

(P)  Harrison 672 

(P)  Rossee,    and     Unionwerke    A.-G.    Fabr.    f. 

Brauerei  Einrichtungen    1270 

(P;  Stevens 1230 

(P)  Stevens  and  Hughes    675 

press  plates.     (P)  Koeber    859 

press  plates  :    Renovating .     (P)  Hobbis 672 

Pressure  : 

(P)  Davis 860 

(P)  Dopp 247,  1039)- 

Recuperative  .     (P)  I-amort    999r 

Rotary for  recovering  waste  products.     (P)  Hoff- 
mann         165 

Rotating    drum  .     (P)  Recklless    und    Lehmann 

A.-G 599 

Sand  .     (P)  Cuau    673 

Filtering  apparatus.     (P)  Kelly,  and  Kelly  Filter  Press  Co.  1039, 

1230 

gases.     (P)  Ozonair.  Ltd.,  and  Rogerson 460 

gases ;    Apparatus  for     .     (P)  Robertson,     and 

Willans  and  Robinson    675 

gases  or  liquids  ;    Apparatus  for .     (P)  Bornett. .     598 

liquids.     (P)  Perrin 860 

material.     (P)  Candy    481 

material ;    Manufacture   and    treatment   of  .     (P) 

ElUs  and  Slade 888 

materials  ;  Manufacture  of .     (P)  Brightmore  . .  . .   1248 

media  and  ammonium  salts  in  dilute  solution:    Inter- 
action of  various  — — ■.     Fowler  and  Gaunt     ....      740 

media  from  slag  ;    Manufacture  of .     (P)  Stoddart       30 

media  ;    Washing  loose .     (P)  Reisert 40,  246r 

media  ;     Washing   machines   for  .     (P)  "Goldman 

and  Co 751 

process  and  apparatus.     (P)  Bolze    246 

pulp  ;   Apparatus  for  washing  and  sterilising .     (P) 

Russell 672,  1129 

slimes.     (P)  Butters    415 

water  :    Apparatus  for .     (P)  Hyle  and  others    . .     338 

Filters  ;   Cleaning  air  or  gas .     (P)  Kestner 246 

for  percolation  filtration.     (P)  Mackenzie  and  McLauch- 

lan 318 

Washing—.     (P)  Reisert    40 

Filtrating  macliines.     See  Filters. 

Filtration  of  colloidal  suspensions.     Bechhold  993 

process.     (P)  Crush     307 

Fineness  of  ground  pottery  material ;    Standard  for  . 

Binns    321 

Finisliing  materials  ;    Preparation  of .     (P)  Hecht  ....     334 

Fir  wood  ;   By  products  from 602 

Firebricks    and    their    employment    in    chemical   industry. 

Schartler    203 

Fireclay  in  Manchuria    203 

Fire-damp  ;    Apparatus  for  detecting  and  recording  . 

(P)  Santa  and  Spehnans   1110 

Determination  of  methane  In .     Grehant 435 

in  mines  ;    Apparatus  for  detecting  the  presence  and 

volume  of  .     (P)  McCutcheon 642r 

Fire-extinguishing  agent ;    Freezing-proof  .     (P)  Graaf 

und  Co 1281 

Fireproof  material.     (P)  Sakurai   691 

Fireproofing  textiles.      (P)  Perkin,   and   Whipp  Bros,  and 

Todd 406c 

Fish  ;  Albumin  compound  from .     (P)  Schwickerath  887,  986r 

liver  oil.     See  under  Oils,  fatty. 

manure  drying  plant ;  Condensing  and  deodorising  gases 

from  ■.     (P)  Catto    1022 

oils.     See  under  Oils,  fatty. 

Soluble  albuminous  product  from .     (P)  Schafer. .     986 

Fixing  photographic  plates  ;   Salts  formed  in .     Lumiere 

and  Seyewetz 779 

solutions  :    Limits  of  usefulness  of .     Lumicre  and 

Seyewetz    716 

Flame  produced  by  explosive?  ;    Photographing  the  . 

Wilkoszewski 438 

in  gas  and  petrol  motors.     Clerk    397 

Flavanthrene.     See  under  Antliracene  dyestuffs. 

Flavone  series  ;   Syntheses  in  the .     Von  Kostanecki  . .   1134 

Flour  ;  Bleaching  and  ageing — — .     (Pi  Wesener  ....  1025.  1291r 

bleaclung  ;    Chemistry  of  ,     Avery 630 

Bleaching  .and  conditioning  .     (P)  Little 30 

Bleaching  or  conditioning   agent  fcr  .     (P)  Lee- 

tliani,  and  Ozonised  Oxygen  Co 71  Or 

Causes  of  quality  strength  in  wheat .      Humphries     985 

Microscopic    examination    of    wheat   for    foreign 

flours.     Bellier      1025 

Production   of   starcli   and    gluten   from   wheat . 

(P)  Klopfer   1289 

Rendering  chemicals  added    to    moisture-proof. 

(P)  Craig    986 

Strength  of  Avheat .     Wood 1290 

Flours;   Detection  of  bleached .     Ahvay  and  Gortner. .   1211 

Rotatory  powers  of  proteins  of  cereal .    Lindet  and 

Ammann    940 

r 
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Flu«>-ilu:it  ;    Uecwverim:  values  (roia  — — .     (P)  Baggaley. .     474 

Holds :    Apnarttus  for  a»i>irattng  «ud  forcing  .     (P) 

Riohl-r 460 

Apparatus   for   measurini;   .     (P!  Badischc   Aiiilin 

und  S<H<a  Kabrik 1077. 1077r 

to  b«  mixed  as  they  flow  ;   Ketiulatini:  <iuantities  of  two 
.     iPl  IVaron.  and  Fuel  Savinjj  and  Water  Treat- 
ing Co 750 

JSr*  mIm  Liquids. 
RMnMdns.     .i^^*  undrr  Phthalein  dyestuffs. 

Wwufcrncf  and  colour  ;   KeUtion  of to  constitution  : 

•  5re#n    87 

Silbermd 43 

Ftaorinc  ;   Action  of on  selenium.     Lebeau 646 

Determination  of .     I>eus9en    490 

In  mineral  waters  :  l>eternunation  of .     Carle   ....     163 

Ftaonpar  proUiu-tion  of  the  United  States 1092 

FhM»ilii.n.-      Manufai-ture  of .     (P)  Ri\1^re 936 

Flux  ',,1  Kills- Foster  Co 619 

I   r  ,  taU.     iPt  Strout 1053 

<^  uc.  Ac.  :  Treatmentof .     (P)  Leaver 

and  \t'ti  iiuch    318 

fiK  V)lderin»t  or  weldins.'.     (P)  Soc.  Anon.  rOxhydrique 

F-ranc 8:^8 

Foil ;  Kanafacture  of  coloured .     (P)  t^enthlner  Carton- 

papieriabrik  329,  329 

Food    for    cattle    and    other   animals.     (P)  Xewlauds    and 

EasUck 1062 

Dr>ing  yeast  for  use  as .     (P)  Oxford 1210 

frv.ni   iruit    kernels.    Ac.  :     Manufacture   of  .     (P) 

Miles  and  von  Romocki 835 

product  from  gluten.     (P)  Uumitriu 774 

product  :    Nitrogenous    vegetable    .     (P)  Okazaki 

and- Yenjo 1025 

product:    Smuarless  .     (P)  Bouma  and  Selhorst  ..    774r 

from  yeast  for  cattle.  Ac-     (P)  Schmidt 887 

Foods  ;    Breakfast  :    Their  composition,  digestibility, 

and  cost.     Harcourt   240 

Detection  of  thiosulphates  in .     Gutmann 337 

Dves.    chemicals,    and    preservatives    in    .     (U.S. 

Dept.  of  Agriculture)   985 

Ptioapliorm  in  .     Balland   29 

PTrtCTVing  .     (P)  EmT>is    546 

from  yeast  ;   Preparation  of .     (P)  Makin 337 

Foodstuffs  ;  Dehydrating .     (P)  Cooke  and  Kelly 110 

Forcing  fluids  ;    Apparatus  for .     (P)  Richter 460 

Fore-ione  ;  The .     Teague  and  Buxton 1081 

Forgenine.     Sre  Tetramcthylammonium  formate. 

Formaldehyde.     Auerbach  and  Barschall 1294 

Action  of  light  and  h<-at  on  — — -.     De  Waal 1294 

Action  of  on  tannins.     Jean  and  Frabot    702 

Condensation  products  of .     Breslauer  and  Pretit  .  1162 

Determination  of in  milk,  Ac.     Richardson 3 

and  gold  chloride  ;    Reaction  of  in    presence  of 

caustic  soda      Vanino  and  Hartl 346 

(;?neration  of  ga'eous  .     (P)  Bayer  und  Co.  343»-,  839, 

1213r,  1213r 

Mercury  ^iilution  a?  reagent  for .     Feder 281 

preparation  : 

d'     r.l.i'kiiifTe    716 

!■  rrr 552r 

■•pre-  -kins.     Eitner  026 

Preveiit  >ri  of  .     (P)  Renter 712 

Prrvnitui.;    |.ul>  Uierisation   of   .     (P)  Guasco   and. 

J/r-nie     1291 

P.>a<»r  I.  I"..r  liN-.fiiik' .     Gabutti    948 

t  !'le  to .     Fenton 433 

lure    of    .     (P)  Meister, 

'  -■ 408r,  406r 

:    irjiija'i.:  uioiiohydroxy-compounds ;    Con- 

-  ;•    !.    prrjducts    from    .     (Pj  Hildebrandt    947, 

947r 

in  t<-»t  naterial«.     Jean  and  Frabot    213 

Fotmate*  .  r'-     of     oxalates     from     •.     (P) 

t  ■"•  Werke 1253 

F<«mic    aod    lioin    •>anide»       Manufacture   of   .     (P) 

Hadljwhr  Anilin  und  Hixla  Kabrik 627,  967r 

in  .U.   111.-      1..   .  f  Kusby 467 

■II  of  concentrated  .     (P) 

l^n<L«hoff.  und  .Meyer    «39r 

Htilw.un .     <1',  Kllis  and  McEiroy    !!!!!!!!! !.!  1163 

Fopsil  iDcaL     St*  Klesebrohr. 

Frar.'-^      '         '-        '     "ion  of  bromine  and  Iodine  Into 31 

'■                                    I'lrtUm  of  III    1906 412 

( In    1906-7 1103 

Franrf.  r.r  •                      .n   '|  U^j 

ftieM  a»'!  'Ion  ;    Extension  of .     Hallnr 

»'                              603 

I'lHa;  HU                          (- — .     Wwildjldge  and  Morley  . .  202 

Frait  }■!«»'                          .11  frf          ,     (p,  .Schwar/  ...  427 

>""■'•  -♦T^rd .     (P)  Bonnard ll.^fir 

•                                     (P)  MIIm  and  von  Romocki  835 

I                                          (P>  Harvey 1290 

'■"•*■      .'-"...:.»■.•.(.  of ,     Mayer  and  Tollens 7«i 

r»l.    fP)  Parker   ,07„   ,,3,^ 


PAGE 

Fuel — eotU. 

Agclomorati'd : 

(P)   Bouland    248 

(V)  Conti 248 

(P*  Haulot  and  Duuauquior   753 

(P)  Serve 1041 

agglomerated  bv  resin  ;    Transformation  of  .     (P) 

Dupuy    1191 

Artificial : 

(P)  Composite  Fuel  Synd 399 

(P)  Drawbauah  and  Gamble 966,  llSOr,  1231r 

(P)  Fuel  Patents  Synd 1190r 

(P)  Grayson 190,  956r 

(P)  Leadbeater 675 

(P)  Keneaux lOllr 

(P)  Robertson  and  (irahani    1190 

(P)  Robarey  and  Co H91r 

(P)  Shedlock 248r.  81<'.r 

(P)  Vivian 461,  519 

Artificial  from  waste.     (P)  Rolicrt   918 

briquettes  : 

( P)  Gaertner 399 

(P)  Mehta    397 

(P)  Sueki 247, 1041r   ' 

briquettes  ;    Artificial  .     (P)  Uassman  and  Puter- 

baugh 1041 

briquettes ;     Composition    for    .     (P)  Drawbaugh 

and  Gamble    956 

briquettes  :    Preparation  of  : 

(P)  .Tordan,  and  SemetSolvay  Co 816 

(P;   .Touques 1041 

Burmng  tinely-divided  — — .     (P)  Welles    861 

Composition  lor  .     (P)  Culver    601 

Improving  .     (P)  Horenz 817 

Increasing  inflammability  of  liquid  by  acetylene. 

(P)  Roth   84 

Manufacture  of  aaglomerate  : 

(P)  Bouland    600 

(P)  Serve 1231 

(P)  Tavernier    397r 

with  mineral  oil  basis.     (P)  Dobler    601 

Motor  861 

-oil  question  in  Boryslaw.     Wielezynski 397 

Pitch  as  agglomerant  for  artificial  .     (P)  Marriott     397 

Production  of  partiallv  coked  -.     (P)  Parker    ....   1271 

Production  of  peat  .     (P)  Fritz     1 128 

Production  of  solid  ■ .     (P)  Borlin    1231r 

Securing  ready  ignitability  and  continuity  of  combus- 
tion of  fixed  carbon .     (P)  Thwaite 1231 

Fullers'  earth  ;  Application  of for  oil  bleaching.     Par- 
sons       023 

Recovering  lard  from  spent ■.     (P)  Lockwood     710,  710 

Fumes  ;    Apparatus  for  treating  .     (P)  Lawton   and 

Reynolds    12 

from  ores  ;  Apparatus  for  arresting  and  depositing . 

(P)  Fyfe 696 

Fungi ;    Compound  for  destroying .     (P)  Soc.  Cuprosa    987 

Revertase  in  ■ .     Pantanelli    1250 

Fungicide  ;  Dilute  sulphuric  acid  as .     Kraemer 633 

Funtnmia  elastica  ;    Latex  of .     Spence 626,  1020,  1021 

late.x  :    Influence  of  formaldehyde  on  .     Sehidro- 

witz  and  Kaye 1 204 

See  also  Rubber. 

FurcrsD  ;    Fibre  of 961 

Furfural-yielding  constituents  of  lignocellulose.     Fromherz     339 

Furnace  for  burning   glass,   porcelain,   majolica,   Ac.     (P) 

Mayer 609 

gases  ;    Removing  impurities  from -.     (P)  Baggaley  473 

process;   Electric .     (P)  Von  Kugelgen  and  Seward  878 

system  for  ceramic  products.     (P)  Kammilller   257 

Furnaces  : 

(P)  Brook    39 

(P)  Feuerheerd 1077 

(P)  Meech    618 

(P)  Ricker 460 

(P)  Tobelmann 859 

for  annealing  iron,  burning  pottery,  Ac.    (P)  Wright  . .  1283 

Arc  for  treating  gases.     (P)  Salpetersfture  Ind.- 

Gc8 1204r 

Blast  : 

(P)  Bulmer  and  Johnston 874 

(P)  Coyne    259 

(P)  Hixon    415 

blast ;    "  Bears  "  and  graphite  accumulations  in  . 

Osann     1200 

for  burning  pyrites.     (P)  Morton,  and  United  Alkali 

Co 823 

Coal  distilling  .     (P)  Ries 1191 

Crucible : 

(P)  Borbeck   154,  618r 

(P)  VU-TC7.  and  others 1014 

(P)  LIndemann 697 

Electric : 

(P)  Aktlebolaget  Elektro-metall 1018 

(P)  Allmftnna  .Svenska  Klektriska  Aktiebolag535,  932r 

(P)  Belts 209r 

(P)  Bingham 23,   100 

(P)  BIrkeland  and  Eyde    157r 

(P)  Bri»U)l 326 

(P)  Bouneau 1055 

(P)  Chaplet,  and   NV;o-M6tallurgle   210,  972r 

(P)  Clark,  and  Electric   Furnace  Co 1054 


INDEX  OF  SUBJECTS. 


81 


PAGE 

naces;  Electric — cont, 

(P)  Colby,  and  Araer.  Electric  Furnace  Co 932 

(P)  Cowper-Coles   767 

(P)  Be  Ferranti 878,  878,  1097r,  1145 

■P)  Dion.  nid  Americus  Electro-Hermatlc  Co.  ..     328 

!    >  Oen.  i:i      ...^  Co 1054,1145 

(P)  can 1243r 

(P)  Hartenstein    54r 

(P)  nrtoult,    and     Soe.     Electro-M4tallurgique 

Franv 767,  878,  1285,  1285 

(P)  HiUKiiis 766 

(P)  F!i(irt!i 209r 

(P)  KeUer    1017 

(P)  Kjellin 475 

(P)  Kuehnrich    475 

(P)  Lacroix,  and  Cie.  Universelle  d'Ac6tyl6ne  . .   1204 

(P)  Moranl 23 

(P)  Pauling 1204,  1243 

(P)  Pettit 53,   100 

(P)  Potter  and  Westinghouse     621 

(P)  Reynolds 972 

(P)  Reach   208.    534r 

(P)  Sjoberg   1284 

(P)  Snyder,  and  Electric  Metals  Co 879,  879 

(P)  Soc.  Electrometallurgique    535 

(P)  Soc.  d'Exploitation  des  Brevets  Dolter 1206 

(P)  Stevens,  and  Advance  Furnace  Co 476 

(P)  Tone    1242 

(P)  Trillon,  and  Soc.  Electrochim.  du  Giflfre    210 

(P)  Wingren    54r 

eJectric  ;    Charging .     (P)  Huftmaun  and  others  . .     972 

electric ;    Charging  ■ ■   for  producing   carbide.     (P) 

Petersson   327.   1015r.   1097r 

Electric  — — •   for   extracting   metals   from    ores.     (P) 

Wallin   55r,  55 

electric  ;   High  tension  — ■ — .     (P)  Limb  and  Lewis  ....   1242 

Electric  induction  : 

(P)  Frick 534 

(P)  Grondal  Kjellin  Co.,  and  Harden 327,  419r 

P)  Hiorth 328,  1018r 

(P)  Schneider  et  Oe 1098 

(PI  Soc.  des  Proc.  Gin  pour  la  MiHallurgie  Elec- 

trique   878>- 

Electric  melting .     (P)  Aktiebolaget  Elektrometall.    768 

Electric  with  metal  hearth.     (P)  Massip 880 

Electric  with  muflie.     (P)  Voelker    534 

Electric  and  process.     (P)  Taylor   87« 

electric  :    Refractory   conductors  for  ■.     (P)  Gen. 

Electric  Co 1131 

electric  ;    Regulation  of  .     (P)  Bingham  698 

Electric  resi?tance  : 

(P)  Fexv  and  Langlet 698,  766r 

(P)  Kjellin 475,  830r,  1055 

(P)  Price    766 

Electric  smelting  : 

(P)  Gronwall  and  other*?    622 

(P)  Hiorth 328 

Electric  — —  for  steel  pror'uction.     (P)  Gin 622r 

Electric  smelting  and  refining  .     (P)  Viel 1285 

Electric  transformer  — — ■ : 

(P)  Frick   157,  621r,  876r 

(P)  Gronwall  and  others    878 

(P)  Lindblad  and  Stalhane 261,  417r 

Electrodes  for  electric •.     (P)  Rochling  and  Roden- 

hauser 24 

Electrodes    for    resistance    .     (P)  Rochling    and 

other? 1146 

Electrometallurgical for  producing  well  fused  slags. 

(P)  Rochling  and  Rodenhauser    55,  418r 

Gas  .     (P)  Ladd    12r 

Gas-heated  .     (P)  King  and  Burnett  154 

Gaseous  fuel  .     (P)  Desgraz  and  Schmidt 1139 

Glass  melting  : 

(P)  Amsler  Engineering  Co 152 

(P)  Lecomte-Falleur  et  Cie 322r 

(P)  Menzel 1199 

for  glass  works  ;    Recuperative  gas  .     (P)  DeseUe      95 

(iranular  carbon  resistance  .     Tucker 828 

Highly  heated  .     (P)  Frith  and  Grist   98 

Lining  for  electric  .     (P)  Hartenstein 621r 

Measuring  and  recording  the  temperature  of .     (P) 

Symonds 1189 

Mechanical  roasting  .     (P)  Landsberg  and   Roitz- 

heim 1283 

Melting  : 

(P)  Koch 874r.  1283 

(P)  Twer   325 

Melting  and  converting for  metals.     (P)  Rousseau     207 

Metallurgical  .     (P)  Cromwell,  and  Garrett-Crom- 

well  Engineering  Co 1241 

Metal-melting  .     (P)  Rousseau 1014 

Muffle  .     (P)  Sollner  and  Koppel    1283 

Open-hearth  .     (P)  Cooper  and  Morgan 928 

Ore-fusing  and  reducing  .     (P)   Monarch  Eng.  Co.  1013 

Ore-roasting  : 

(P)  Edwards 259 

(P)  Oesterle 1052 

Ore-roastine  and  volatilising  .     (P)  Clawson  99r,   1052 

Porous-hearth  .     (P)  Greenawalt     207r 

Pyro-electric  .     (P)  Roach   208,  621r 

for  reducing  metallic  oxides.     (P)  Brown 207 

Reduction .     (P)  Baumline 1203 

Regenerative  : 

(P)  Brocke   918,   1189/- 
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Furnaces ;  Regenerative — cont. 

(P)  Brooke 859 

(P)  Gewecke   81 

(P)  Hatton     1078r 

(P)   Koppers    672 

(P)  Lebedeff  and  Pomeranzoff   1230 

Regenerative  crucible .     (P)  Incandescent  Heat  Co., 

and  Smallwood 610r 

Regenerative  gas •.     (P)  Siemens  . .  12,  81r,  1191,  1271r 

Regenerative  gas  — ■ — •  for  glass,  &c.     (P)  Deselle  95,  873r 

Reverberatory  .     (P)  Cotton 206 

Roastinir  : 

(I'l  Klepetko 415 

( P*  Leago 155r 

for  roasting  limestone,  dolomite,  &c.     (P)  SchmatoUa  1047 

for  roasting  ores  of  volatile  metals.     (P)  Basse 53 

Botary  .     (P)  Ducco    154r 

Sliaft  .     (P)  Berretz 189 

Smelting  ■ : 

(P)  Bosshardt 472,  765r 

(P)  Perkins   765 

(P)  Snvder.  and  Electric  Metals  Co 879 

(P)  Watson 99 

Smoke-consuming .     (P)  Sichert 40r 

Stirring-arms    for    roasting    .     (P)  Maschinenbau- 

austalt  Humboldt    928 

for  sulphating  zinc  ores.     (P)  Augell   155 

Transformer for  reducing  ores.     (P)  Frick 24 

for  treating  refractory  ores.     (P)  Wynne  and  Grant. . .  1013 

Working  electric  smelting .     (P)  Hiorth 209 

Zinc  smelting .     (P)  Lanyon    259 

Furs  ;   Dyeing .     (P)  Act.-Ges.  f.  Anilinfabr.  406r,  524,  821r, 

870.  922r,  1237r 

Fusel  oi! ;  Conditions  of  production  of .     Ehrlich 480 

Production  of by  yeast.     Ehrlich 28 

Fusion  in  the  electric  furnace.     (P)  Herrenschmidt 328 


rf-Galactose  from  raffinose.     Xeuberg   478 

Galena  concentrate  ;    Lime-roasting  a  witli  reference 

to  the  Savelsberg  process.     Hofman  and  others..      206 

Electrolytic  treatment  of  .     Kern  and  Auerbach.    1284 

Gallic  acid  and  alkyldiaminoarylthiosulphonic  acids  ;    Con- 
densation of .     (P)  Durand,  Huguenin,  et  Cie.     44, 

251r,  403r 

Gallocyanine  dvestuffs.     (P)  Bayer  imd  Co 818 

Blue  .     (P)  Durand,  Huguenin,  et  Cie 681,  681 

Condensation  of with  amino-compounds.     Grand- 

mougin  and  Bcdmer  312 

Leucogallocyanines     from     pyrogallol.     (P)  Durand, 

Huguenin,  et  Cie 1004,  1004r,  1236r 

Manufacture  of  — — .     (P)  Durand,  Huguenin,  et  Cie.  1194, 

1194,  1236r,  1273 

Vat  dyeing  with .     (P)  Durand,  Huguenin,  et  Cie.  1045, 

1275r 

Gallocyanine  ;    Leuco-derivative  from  : 

(P)  Baver  und  Co 818,  960r 

(P)  Fabr.  Prod.  Chim.  ci-dev.  Sandoz 961 

Gallocyanines  and  amines  ;    Condeasation  products  of . 

(P)  Durand.  Huguenin,  et  Cie 1194 

Greenish  blue  dvestuffs  from  .     (P/  Durand,  Hu- 
guenin, et  Cie 403,  403r,  1004r 

Galloflaviu.     Herzig  and  Tscheme 193 

CJallothionines.     See  under  Thiazine  dyestuffs. 

Galvanic  cells  ; 

(P)  Femerling  and  Porscke lOOr 

(P)  Porscke 534 

elements  ;    Primary  .     (P)  Jungner 260 

Galvanising  apparatus.     (P)  Potthoff 1056 

Method  of  .     (P)  Wilson 154 

wire,  &c.  ;    Process  of  — -.     (P)  Champ 827 

Galvanoplastic   baths  ;    Determination   of  copper  sulphate 

and  sulphuric  acid  in  .     Wogrinz  and    Kittel      54 

Gara  plant.     Perkiu    389 

Garbage  ;   Production  of  gas  from .     (P)  Harris  ......   1191 

Reducing  .     (P)  Edson  Reduction  Machinery  Co.  338r. 

429r 

Straining  apparatus  for  .     (P)  Wheelwright     1156 

Treatment  of  .     (P)  Sewell  and  Pardington Ill 

Garcinia  species  ;    Fats  of  •.     Hooper     975 

(ias,  Air-;    Apparatus  for  making  ■: 

(P)  Keith  and  Keith »18 

(P)  Walker    !■* 

Air-;    Manufacture  of  : 

(P)  Grobach    l""l 

(P)  Moores  and  Petrides •  •  •     «>'3 

and  air  mixture  ;   Manufacture  of  a  constont  — — .     (P) 

4  -G.  f.  Selasbeleuchtung       83,    192r,   400r,   817r,   817r 

and  air  mixtures  ;  Manufacture  of for  illuminating. 

(P)  Selas  Ges 41-  309r,  519,  753r 

analysis  apparatus :      „       ,   ^  -,-  -qo, 

(P)  Jones-Julia  Manuf .  Co < i '.  'owr 

( P)  Schatz •  •  ■  •  •    ,°*'" 

(P)  Simmance  and  Abady 1067,  1 164r 

(P)  Westover  H"-  "*'*'' 

f2 
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analysis  appaxatus  ;    Portable .     (P)  Pinnock,  and 

S.  Start*.  Moiid  Has  Co 780 

Appanius  fur  tsfiu-ratiui: by  combining  chemicals. 

(Pi   Kern? 609 

Apparatus  (or  making : 

(P)  Logan    462 

(P)   Lowe 309 

tPi  Marctmuet    601r 

(  Pi   Pari»    520 

(Pi  Smith 956,  95(i 

(P>  Tully  and  Shadbolt  lOi 

Apparatiu  for  washing;  and  cooling .     (P)  Doherty    810. 

1232r 

Benxoliseti  water  — — -.     Jones 82 

calorimeter :    Kxhibition  o( .     Boys   355 

calorinietry  :    Continuous  .     Threlfall 367 

farburetting  .     (P)  Dannert 85 

from  cvvil;  Production  of in  vertical  retorU.     (P) 

Steinlcke 817 

I'onipressini:  .     ( P)  Gore   519 

current*  :    IVterniination  of  the  density  of  by  a 

manometer,     i  Pi   Kroner   518 

l>etemMnation  of  boiizene  in  .     Morton 40 

l>eterniination  of  carlwn  bisulphide  in  illuminating . 

Hardiiu  and  Doran 1190 

I>eternunatK>n  of  naphthalene  in .     (iair   1263 

Distilliuc  coal  fi.r  making  .     (P)  C.uillet 84,  862 

Knricliing  blast-furnace .     (P)  Ellis 398 

Kstrac'ion  of  ammonia  and  tar  from .     (P)  Feld  87r,  87, 

143r,  602,  957r 

fllttr.     !P)  Marshall  and  Hersey 190,  462r,  lOOlr 

furnace  iiiitiUatlon.     (P)  Koppcrs lOOlr 

furnices.     i  P)  Ijidd    12r 

fniTii  r=       Hegenerative  .     (P)  Siemens 12 

i:  ■  :    Production  of .     (P)  Harris  1191,  1232r 

— .     ( P)  Bulley   1271 

-  paratu*.     (P)  Tait,  and  Combustion  Utili- 

'•-•..    398 

Generating  combustible  .     (P)  Thwaite 1131 

generating  furnace.     (P)  Bemelmans 753r 

renerating  retort.     (P)  Stewart  and  Cooley 309 

tieneration  of  : 

(Pi  Ccithran,  and  Chicaio  Titl»  and  Trust  Co 520 

(P)   Elli.i.  and  Combustion  Utilities  Co 84 

generators  : 

'P'   r-ir::! mn    1078 

• 400,  600r 

309 

■>■■* 677 

'1'     1 '•■■■< '■:!   1?. 

(P)  (ioirje .'^09 

( Pt  (ierrard 142 

( P»  (Inri'ich 1272 

( P)   Hushes    676,  070,  1271 

iP)   Hus'on    601 

(Pi  Int.   Harvester  Co.  and  Atkin.=ion 399 

(P)  Int.   Har\ester  Co.  and  Cowen 309,   399 

( P I  I.ackner 520 

( P)   P.ehmann    1079 

(Pi   Held '.\    520r 

(Pi   Uoicnberg ;(10,  956,- 

(Pi  Sale    ; J2.31 

'Pi  Sepulchre   .'..'. iir,    957r 

graeraUjr  irith  by-product  recovery.     (P>  Junquera  ..     918 

generator^  ;    Producer- .     (P>  Wilkie  and  Hutchins     861 

ttrarr^UiTi  :    Suction  .     (P)   Fielding 41 

fmrr  h»ftvv  oiU  ;    I'roducer  for  permanent  .     (P) 


84 

1                       li'iuened  .     (P)  Blau 957r 

!'r'>ducing  definite  mixtures  of .     (P) 

517r 

•   '                         .(.par.itu«  for .     (P)  Abendroth  402 

'         ■  'Of  ammonia  from  .     (P)  Fll- 

88r 

;ving  tiewage  containing  much  npcnt . 

1  and  Silvester 231 

i.  ,  .   .       ..   atment  of  ammoniacal  .     (P)  Chevalet  53 

Manufacture  of  — '—  : 

rp,  rv4,^  ••••••• 248r 

'.nd  W  oltereck 249r 

id  Gold»chmld    248r 

• 620 

ifid  other*    1231,  1231 

752r 

.•••.: 84r 

.          .(.   .ifid  othen    1191 

I  Pi   \  ignon    310 

mannfactnro  :    Apparatus  (or .     (P)  Cloudsley  and 

ColinM) 897 

Mn^Mtare  of  coal .    (P)  Parker  !!!!!!!!!!!!!  675 

Xamfa/'Mir*  i1 ■  from  coal,  &c. : 

flOO 
956 


Mannf . 

}. 
.Manor  i 

ar. 
mano/^  i..i 

of 

MaaofMtar'^ 
MaaafMtarr 


-  from 
^Uon  .. 
4l-   and 


coal    dost.     (P)  FUmtllche 
water-  — -.'    (pV Thomai 
coke  oven*  ;  Priwiit  poiltitin 


861 
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•r  urfHlacer  — — .     (P)  Bauke  248r 
1  liyarr*gen  and  carbon  monoxide 
from  coal  and  *t^m.     IF)  lAhousse    13,   13,  763 
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Oas — coM^. 

Manufacture   of   illuniiuating  : 

(P)  Adolfs-lliitte    vorm.    Griiflich    Einsiedelsche 

Kaolin-,  Ton-,  u.  Kohlenwerkc 463,  463 

(P)  Gartley,  and  United  Gas  Improvement  Co.  1191 
Manufacture  of  lighting  or  heating  — —  : 

( P)   Young  and  Glover 310r 

(P)  Zies.'ler 1079 

Manufacture  of  mixed  and  low-grade .     (P)  Laquai  42 

Manufacture    of    ,    together    with    nitrogen    com- 
pounds.    (P)  Nickel  et  M(5thane 753 

Manufacture  of  power  .     (P)  Fleischer  and  Gold- 

schmid    309r 

Jlanufacture    and    purification    of    illuminating    . 

(I'l  Duncan  and  Hardie 1192 

manufacturing  apparatus.     (P)  Busenbenz,  and  Indus- 
trial Gas  Construction  Co 520 

manufacturing  process.     (P)  Busenbenz,  and  Industrial 

(ias  Construction  Co 677 

mixing  apparatus.     (P)  Von  Wouwermans  and  Loewen- 

stein    397 

for  motors  free  from  tar  ;    Manufacture  of  .     (P) 

Mortoa 41,  753r 

oils  ;    Valuation  of  .     Spiegel 143 

from  peat,  &c.  ;    Producing  : 

(P)  Fritz    1232 

(P)  Smith,  and  Nat.  Food  Products  Co 1079 

plant ;      Ammonia-recovery    .     (P)  Crossley     and 

Rigby 957 

plant  ;    Producer  .     (P)  Morton 41,  1272r 

plant;    Suction  .     (P)   KUnzler  and  Schneider. .. .  918 

from  powdered  fuel ;   Apparatus  for  making  heating  or 

power  .     (P)  Marconnet 310 

for  power ;      Production     of     .     (P)  Barker     and 

others 248,  520r 

producers  : 

(P)  Armstrong  144,  249r,  956r 

(P)  Atkinson,  and  Int.  Harvester  Co 40,  309r 

(P)   Bardot 85,  753 

(P)  Becker  and  Groener 191,  lOOlr 

(P)  Boutillier 84r 

(P)  Bradlev  and  others 191,  398r 

(P)  Bruner 1192 

(P)  Bulley 1271 

'P)  Chavanon 1041 

(P)  Curry 861 

(P)  De  Gdlocsy  and  others   S16,  816 

(P)  Daschamps    85,  461r 

(P)  De  Vilar  310,  1078r 

(P)  Du  Plessis    919 

(P)  Eyermann 309,  462,  861 

(P)  Junquera    1192 

(P)  Levin 84 

(P)  Miller,  and  Foster-Miller  Eng.  Co 520 

(P)  Morgan  and  Gifl'ord  876 

(P)  Newton   815 

(P)  Parker 144 

(P)  Riche 144 

(P)  Smith 462,  1079.  1191 

(P)  Thiele    144 

(P)  Trump 143/ 

(P)  Whitman    1001 

producer   and   ammonia   generator;     Combined   . 

(P)  Clarke,  Chapman  and  Co.,  and  Robson 1231 

producer  witliout  grate.     (P)  Akt.-Ges.  Gbrlitzer 1272 

producers  ;    Handling  ash  in .     (P)  Smith    402 

producer-  ;   Manufacture  of : 

(P)  Adams  and  others   309 

(P)  Dowfion   1078 

(P)  Mangelsdorff,  and  Combustion  Utilities  Co.. .  077 

pioducer-  ;   Measuring  and  testing .     Threlfall  ....  355 

producer  plant ;   Heat  exchangers  for .     (P)  Dixon 

ana  Ross 401 

producer  plant ;   Portable .     (P)  Hnrlebusch i75r 

producer  practice  ;    Use  of  steam  in  .     Bone  and 

Wheeler    674 

producers  ;    Power  .     (P)  Mason's  Gas  Power  Co. 

and  others 1131 

producers  ;    Suction  : 

(P)  Atkinson 40 

(P)  Bardot 85 

(P)  Bickerton  and  Robson   752,  817r 

(P)  Bouht    400 

(P)  Catteau   919 

(P)  Fils  de  A.  Piat  et  Cie 241» 

producer  ;    Suction  for  simultaneously  producing 

gas  and  steam  .     (P)  Guiot   249 

producers  ;   Water-    : 

(P)  Dellwik-Fleischer  Wassergas  Ges 815 

(P)  Soc.  Kxploitn.  Proc.  de  Production  de  Oaz. 

Ind 13 

producing  apparatus.     (P)  Ellis,  and  Combustion  Utili- 
ties Co 298 

producing    plant  ;     Suction   .     (P)  Bickerton    and 

others 752 

production  ;     .Measurement   of   by   estimation   of 

ammonia.     Threlfall    364 

purification  ;      Condensing    apparatus    for    .     (P) 

Clark 83 

purification:  Burnt,  spent  oxide  for .     Tytoe i270 

purifier.     (P)  Green 1131 

jiurifler  ;    Centrifugal  — — .     (P)  Matton,  and  Camden 

Iron  Works  1079 
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Gas — cont. 

Purifying  : 

(P)  Brandenburg    862 

(P)   Rich6 1079 

purifying  apparatus.     (P)  Pettit  and  Barrows  144 

purifying  devices.     (P)  Farnham 248,  1272r 

purifying  material ;    Extracting  nitrogen  and  sulphur 

from  .     (P)  Derome   408 

purifying  materials  ;     Revivifying   .     (P)  Doherty     399 

Removal  of   naphthalene   from   coal  .      (Southern 

Dist.  Assoc,  of  Gas  Managers) 82 

Removing of  small  value  produced  in  coal  distilla- 
tion.    (P)  Koppers      310 

retorts  ;   Preventing  choking  of  ascension  pipes  of . 

(P)  Gibbons  and  Judd  815 

separator  and  scrubber  ;   Centrifugal .     (P)  Burger 

and  Williams    1001 

Sulphur  in  Mond  .     Threlfall 368 

and  steam  generators.     (P)  Weigel  and  Wolf 41 

and  steam  :  Suction  producer  for  simultaneously  making 

.     (P)  Guiot    249 

streams  ;  Measurement  of of  fixed  periodicity  by 

Pitot  tubes  and  meters.     Threlfall    372 

Tar  in  Mond  .     ThrelfaU 371 

Testing  .     (P)  Tervet 641 

wnsiiGrs  I 

(P)  Bachman    399,  399,  520r,  861r 

(P)  Bardot 1079 

(P)  Koppers    815 

(P)  Saaler    816 

(P)  Wilson 816 

(P)  Wilton 191,    817r 

■washer-scrubber? .     (P)  Hersey   601 

washing  and  cooling  apparatus.     (P)  Bentley 1272 

washing   and   scrubbing    apparatus.     (P)  Hersey,    and 

Kirkham,  Hulett,  and  Chandler.  Ltd 191r 

from  waste  sulphite-cellulose  lyes ;  Manufacture  of . 

(P)  Trainer    1272 

Water •  apparatus.     (P)  Taussig  and  others 1232 

water-  :      Generating    steam    for    making     .      (P) 

Sellers  and  others    83 

water-  ;    Manufacture  of • : 

(P)  Soc.  Anon.  Electrometallurgie 753 

(P)  Ternedeu  and  Miiller 519r 

water-  ;    Production  of  pure  hydrogen  from  .     (P) 

Frank 318,   408 

Gaseous  bodies  ;    Apparatus  for  mixing  and  carburetting 

(P)  Bouvier  and  Collon 600 

mixtures  ;    Centrifugal  separator  for  • ■■      (P)  Mazza     999 

mixtures  ;    Determination  of  explosion  limits  in  . 

Teclu 553 

mixtures   containing  hydrogen   and  methane  ;    Manu-  • 

facture  of  .     (P)  Sabatier   461r 

mixtures  ;    Producing  and  purifying  .     (P)  Saba- 
tier         400 

Gases  ;     Absorbing,    condensing,   and   purifj-ing   .     (P) 

Brandenburg 802,  919r,  1272>- 

Apparatus  for  altering  level  of  hquids  for  pumping . 

(P)  Allgem.  Feuertechnische  Ges 751 

Apparatus  for  analysing .     (P)  Jones-Julia  Manu- 
facturing Co.,  and  Jones 717,  780r 

Apparatus  for  analysing  mixed  — — •,  and  recording  the 

percentage  of  one  of  them.     (P)  Hubbard 1110 

Apparatus    for    condensing    and    purifying   .     (P) 

Graham    406 

Apparatus  for  cooling  and  washing  .     (P)  Mever 

and  Hastert 1001 

Apparatus  for  detecting  and  recording .     (P)  Santa 

and  Spelraans   1110 

Apparatus  for  electrolytic  production  of  pure ■.     (P) 

Schaar    1016 

Apparatus  for  extracting  tarry  and  like  matter  from 

.     (P)  Clapham    191 

Apparatus  for  filtering  : 

(P)  Bornett   598 

(P)  Robertson,  and  Willans  and  Robinson 675 

Apparatus  for  purifying  : 

(P)  Flossel 754,  815r 

(P)  Hess 601 

Apparatus  for  recording  the  amount  of  carbon  dioxide 

in  flue  and  other .     (P)  Porter    280 

Apparatus  for  treating  liquids  with  .     (P)  Dyer, 

and  The  Dyer  Co 142 

blast-furnace  ;    Regeneration  of  .     Schmidhammer     616 

Compressing  .     (P)  Meyersberg    395 

Cooler    for    blast    furnace  .     (P)  Soc.    Anou.    des 

Hauts-Fourneaux  et  Forges  de  Dudelange 22.    85 

Cooling  and  purifying  — — ■.     (P)  Meyer  and  Hastert.    957r 
Determining  calorific  value  of  continuously.     (P) 

Adam 1131 

Determining  and  registering  the  qualitv  of .     (P) 

Burton,  and  Cambridge  Scientific  Instrument  Co.   249r 

Dissolving  in  liquids.     (P)  Stroh  308,  673r 

of  dry  distillation  ;    Withdrawing  low-grade  from 

retorts,  coke-ovens,  &c.     (P)  Koppers 310,  lOOlr 

Klsctrical  treatment  of  .     (P)  Bridge 698,  1054r 

Electrodes  for  treating .     (P)  Pauling 971r 

Electrolytic  production  and  separate  collection  of . 

(P)  Ivlcktrlcitats  A.-G.  vorm.  Schuckert  und  Co...     876 

evolved  in  making  wood  charcoal.     Juon  677 

Expelling  dissolved by  atomising  a  Uquid.     (?) 

Kestner    429,   547 


Pi.aE 
Gases — cont. 

Filtering  and  washing  .     (P)  Ozonair,   Ltd.,   and 

Rogerson    460 

from  fish-manure  drying  plant ;    Condensing  and  de- 
odorising   .     (P)  Catto    1022 

Freeing    — ■ — •    from    solid    or    liquid    particles.     (P) 

Sepulchre 1189 

Impregnating  Uquids  with  .     (P)  Frenot  and  Van 

Genechten    141 

Improving  combustible .     (P)  Cie.  du  Gaz  de  Lyon     863 

Liquefaction  of .     (P)  Soc.  I'Air  Liquide 247 

Liquefying  and  separating .     (P)  Hildebrandt  . .  . .   1190 

and  liquids  :  Apparatus  for  mutual  direct  influencing  of 

(P)  Koppers 815 

and  liquids  ;    Mixing  : 

(P)  Leuschner 1189 

(P)  Winand 247 

Mixing,  attemperating,  condensing,  or  effecting  reactions 

between  liquids  and  .     (P)  Guttmann    859 

Mixing  combustion and  steam.     (P)  Schmidt  ....    399r 

Mixing  and  supplying .     (P)  A.-G.  f.  Selasbeleucht- 

ung      519 

Mixtures   of for  illuminating.     (P)  Karger,   and 

Selas  Gcs 753r 

noxious  ;    Apparatus  for  treating  .     (P)  Day,  and 

U.S.  Garbage  Reduction  Co 888 

Obtaining  sulphur  from  furnace .     (P)  Carpenter..   1280 

Preparing  solutions  of  .     (P)  Howard    151 

Producing    and    distributing    combustible    .     (P) 

Smitli    1191 

Production  of  reactions  in  nt  the  temperature  of 

the  arc.     (P)  Naville  and  others 23,  209,  1015r 

Purifying  — —  : 

(P)  Babin,  and  Soe.  I'Air  Liquide  919 

(P)  Saaler    816 

(P)  A'er.  Maschinenfabr.  Augsburg 310 

Purifying  blast  furnace  • •.     (P)  Flosssel 754 

Purifying  coal  and  other  — — ■■     (P)  Wilton 754r 

Removing    sulphuretted     hydrogen    from    .     (P) 

Gewerkschaft  Messel 1272 

Removing  of  tar-fog  from  • -.     Clayton  and  Skirrow     674 

from  ratorts  or  coke   ovens  ;    Withdrawing  .     (P) 

B°imann 248 

Separating  admixtures  from .     (P)  Scheibe 460r 

Separating  liquids  from  .     (P)  Brunner  and  Biili- 

ring 752,  1077r 

Separation  of  .     (P)  Jouve  and  Gautier   401 

Separation  of  mixed  • : 

(P)  Lachmann    408 

(P)  Soc.  I'Air  Liquide,  and  Levy 1047,  1139r 

Subjecting  to  action  of  silent  electric  discharge. 

(P)  Schneller  and  Koeleman 327 

containing  tar.  &c.  ;    Drying  .     (P)    Gasmotoren- 

fabr.  Deutz 862 

Tar  fog  extractor  for  .     (P)  Blikeley    143 

Treating  with  liquids.     (P)  Bradley    1130 

Treatment   of   boiler-flue   waste   -.     (P)  Ling    and 

Henry 1078 

Treatment  of  in  the  electric  arc.      (P)    Salpeter- 

saure  Ind.  Ges 23 

Gasifying  oils  ;    Apparatus  for  .     (P)  Kuizer 400,  675r 

Gasoline.     See  under  Oils,  hydrocarbon. 

Gay-Lu3sac  tower  ;  Preventing  de-nitrifieatioa  in  the . 

(P)  Peten-en    1046,  1090r 

Gelatin  ;    Coating    paper    and    other    surfaces    with    . 

(P)  Langheck  and  others 775 

colours  :      Printing  in  with     oiled     formes.     (P) 

Livingston 526 

Determination  of  the  value  of  .     Halla 105 

films  :    Manufacture  of .     (P)  Debant,  and  Enocq 

freres    1059 

forms  ;   Producing .     (P)  Leuchter 1247,  1247 

in  grit  form  :    Obtaining  .     (P)  Schneider     1100,  1288r 

rendered  insoluble  by  quinone.     Lumiere  and  Seyewetz     703 

jellies  :   Co'.istitution  of .     Bechhold  and  Ziegler  . .       36 

Nesslcr's  reagent  for  identifying .     Vamvakas 491 

Gelignite  ;    Explosion    during    thawing    of on    the 

G.W.R.,  in  Feb.,  1906 1296 

German  chemical  industry   492,  950 

paner  industry  in  1906    941 

potato-spirit  in  1906 109 

spirit  monopoly    1210 

Germany  :    Ammonium  sulphate  production  in  965 

Brewing  trade  of  • 425 

Mineral  production  of  531 

Sugar  nroduction  of 334,   1064 

Trade  of in  1905  and  1906 1070 

Gerniinatio;i  ;    Influence  of  manganese  on  .     Micheels 

and  Do  Hecii    332 

Gilded  surfaces  ;    Blackening  of .     Struve 323 

Gilding  by  fire.     Struve 323 

Glasgow  and  West  of  Scotland  Technical  College  ;     School 

of  Dycin;;  and  Bleaching  at  the 70 

Glass  :    Apparatus  for  drawing .     ( PI  Fourcault 762r,  824r 

Apparatus  for  making .     (P)  Pease 1092 

Apparatus  for  making  plate .     (P)  (Jobbe 1280 

articles  :     Manufacturj  of  .     (P)  Jonkergouw  and 

Dcstrez ^;:-  V'  *^°'' 

Artificial   production   of   volcanic .     (P)    D  Apres 

and  Dessane 203 

Causes  of  "  running  "  of •     Bauer ••» 
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Dnwine  theet  : 

(P)  Colburn   9or,  323,  610 

(P)  Georgtf  and  others 323 

Drawing  window  or  plate  .     (P)  Meniel  48,  203r,  1199. 

1239r 

IfaMin  raacUon  ot .     MyUus 1048 

Fixing  coioura  on .     (P)  Stanley C90r 

fam«c«  : 

(P)  DeseUe    »5,  873r 

(PI  Richardson 609 

Kurnacr  for  burning .     i  V)  Mayer 609 

(uraac-e  with  ruolinc  oliaml>er.     (PI  Wieltschuig 1049 

i;as«Mu#-fuel  furuart'ji  lor  working  .     (PI  Desgraz 
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Hydroxylaminodihydroumbellulone  ;      Reduction    of    . 

TuUn 432 

Hydroxyl  group  ;     Determination  of by  aid  of  orgaiio- 

magnesium  conuK)unds.     Zerewitinolf 640 

Hydroxymethylniorphimethiiie.    Knorr  and  Horlcin    635 

S-Hydroxy-I.2-naphthimidaz<jle-7-gulphonic  acid  derivatives. 

(P)  Act.-iies.  f.  Anilinfabr 959r 

Hydrox: i.-.    .    .-  ..i     ■  ■  -  sniphonic    acids    and    their 

1  und  Co 88 

4-iIydr  -  and  fluoresceins  from . 

1134 

a-Hydf'  Manufacture    of .        (P) 

mid  Briining 1233 

4-HydT  -..cric  :       Production     of    .         (P) 

.:lln  und  .Soda  fabrik 757,  1003r 

HypocU-,..;       ...  .,:it:     Electrol>'tic  manufacture  of . 

'P'  Digby lOOr 

Hypoefclorit*.!       Kl^ctrolytlc  manufacture  of  ,     Betts 

-■   '  -' 533 

•n  !  ••»;    Catalysis  of .     MUUer 949 

HjrroM-i  -    II  (iroces*.     Andrlik  and  others 215 
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Incaudesccuc  e — cont . 

bodies  for  electric  lamps  ;     Treatment  of  .       (P) 

Westinghouse  Metal  Filament  Lamp  Co 1232 

bodies  for  electric   lamps  from   tungsten   compounds. 

(P)  (ien.  Electric  Co 462,  1132 

bodies  for  electric  lighting  and  heating.     (P)  Allgem. 

Elektricitats  C.es 42,  1042,  1132 

bodies  for  electrical  apparatus  ;     Metallic  .       (P) 

Lederer 861 

bodies  ;    Hardening .     (P)  Sensenschmidt 398 

bodies  of  tungsten  for  lamps.     (P)  Cons,  f .  Elektrocheni. 

Ind. M9r,  310 

electric  lamp  fllaniont:*  : 

(P)  Ateliers  Thomsoa-llouston 1042 

(P)  Bourdos  and  others 83,  248,  621r,  1232 

(P)  Caziu 399 

(P)  Cie.  Franc.   POur  I'Exploit.  Proc.  Thomson- 
Houston  1232,  1233r 

(P)  Crawford 13r 

(P)  Deuts.  Gasgluhlicht  A.-G 521 

(P)  Gen.  Electric  Co..  .144,  816,  1001,  1042,  1042,  1042 

(P)  Gluhlampentabr.  Union    1079 

(P)  HoUefround  und  Co 1042 

(P)  Just  and  others 144r,  601,  817r 

(P)  Lederer 1232r 

(P)  Lux 83,  144,  601r,  601r 

(P)  McOuat  and  Lorenz 1192 

(P)  Parker-Clark  Electric  Co 1002,  1002,  1079r 

electric   lamps.      (P)     Westinghouse    Metal    Filament 

Lamp  Co 401 

electriclamps  ;    Leading-in  wires  for .     (P)  Cowper- 

Coles  401 

filaments  ;     Apparatus  for  treating  .       (P)    Gen. 

Electric  Co 1272 

filaments  and  current  leads  of  electric  lamps  ;     Con- 
necting   .     (P)  Kuzel 520,  676r 

filaments  for  electric  lamps  ;     Supports  for .       (P) 

Lederer   676,  1042 

filaments  for  heating  or  lighting  by  gas  or  electricity 

in  open  air  ;     Manufacture  of  .     (P)  Michaud 

and  Delasson 1131 

filaments;    Machine  for  calcining .     (P)  Canello. . .   1132 

filaments  of  thorium  for  electric  lamps.     (P)  Siemens 

und  Halske  A.-G 816 

filaments  of  tungsten  : 

(P)  Cons,  f .  Elektrochem.  Ind 863 

(P)  Deuts.  Gasgliihlicht  A.-G 863 

(P)  General  Electric  Co 1132 
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filaments  of  tungsten  or  molybdenum  : 

(P)  Lederer 957 
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See  also  Filaments, 
gas  mantles  : 

(P)  Atkinson 753 

(P)  Thorpe  and  Dougau 309 

lamps ;      Electric    ■    with    metal    filaments.        (P) 

General  Electric  Co 1132 

lamps  with  tungsten  filaments.     (P)  Cons.  f.  Elektro- 
chem. Ind 1079r 

mantles  : 

(P)  BouiUier    399r 

(P)  Buhlmann •. 863 

(Pi  Deuts.  Gasgluhlicht  A.-G 1272 

(P)  Terrell 398,  601,  919r 

( P)  Van  Vriesland 83r,  85 

mantles  ;     Immersion  baths  for .     (P)  Eisenmann  1079, 

1232r 
mantles;    Self-igniting .     (P)  Coxhead 1041 

Indanthrenc.     See  under  Anthracene  dyestuffs. 
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Action  of  enzyme  of  indigo  leaves  on 
and  others 
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Indicators  ;     Study  of  — — .     Salm 68,  642 

Indigo  ;    Analysis  of  : 

Gaunt  and  others 1174 

Orchardson,  Wood,  and  Bloxam 4 

Bromo-derivatives  of .     (P)  Soc.  Chem.  Ind.  Basle  818, 

819,   1194r 

(.'onstituents  of  natural .     Perkin  and  Bloxam....      464 

Determination  of  iiidlgodii  in  commercial .     Berg- 

theil  and  I!ri«'/« 1H2 

iJi-p-dimethylaminoindigo.     Frcund  and  Wirsiiig 145 
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Discharge-resists  on ,  acting  as  reserves  on  cover- 
printing.     Romann 921 

discharges.     Trepka 315 

Dyeing  with  natural .     Bergtheil 314 

dvestuffs  ;     Printing  .     (P)   Badisclie  AniUn  und 

Soda  Fabrik 1007 

dyestuffs  ;     Reducing  .     (P)  Badische  AniUn  mid 

Soda  Fabr 404r 

(ireen  vat  dyestuff.     (P)  Soc.  C'hem.  Ind.  in  Basle 1274 

Easily  reducible .     (P)  Meister,  Lucius,  und  Briining  523, 

8191- 

Halogenated  derivatives  of .     (P)  Soc.  Chem.  Ind. 

in  Basle 920r.  961 

industry  of  India 1082 

Isatin  in  some  samples  of  Java .     Perldn 403 

leuco-bodies  ;    Manufacture  of .     (P)  Deuts.  Gold- 

und  Silber-scheide  Anstalt 313r 

Manufacture  of  : 

(P)  Clayton  Aniline  Co.,  and  Dreyfus 466 

(P)  Badische  Anilin  und  Soda  Fabrik 88 

(P)  Belart 1193r 

(P)  Caro,  and  Soc.  Gen.  per  la  Cianamide 961 

(P)  Rahtjen  and  Stephan 146r,  523r 

Mixed    chloro-bromo    deiivatives    of    .     (P)    Soc. 

Chem.  Ind.  in  Basle 1274 

Monochloromonobromo   derivatives  of  .     (P)   Soc. 

Chem.  Ind.  in  Basle 1274 

products  by  condensation  ;    Manufacture  of .     (P) 

Belart": 195,  250r 

Purifying   synthetic   .     (P)    Badische   Anilin   und 

Soda  Fabrik 681 

resist  articles  ;     Dyeing  • in  the  continuous  vat. 

(P)  Tagliani 197 

trade  of  India 15 

vat;    Preparation  of  an .     (P)  Chaumat 1196 

white  preparations  ;    Stable .     (P)  Badische  Anilin 

und  Soda  Fabrik 605,  960r 

-yielding  plant.     Perkin 389 

Iiuligofera  arrecta  and  Sumatrana  ;    Analysis  of  dried  leaves 

of .     Gaunt  and  others 1174 

Indigotiu  ;     Determination  of  in  commercial  indigo. 

Bergtheil  and  Briggs 182 

Determination  of in  indigo-yielding  plants.     Berg- 
theil and  Briggs 1172 

Indole  ;     Separation  of  from  skatole.      Herter    and 

Foster 841 

Indophenol  from  p-phenylenediamine  and  phenol ;     Manu- 
facture of  the -.     (P)  Act.-Ges.  f.  Anilinfabr. . .    250)- 

Indopheuols  ;     Manufacture  of  condensation  products  like 

.     (P)  Chem.  Fabr.  Weiler-ter-Meer 1135 

ludophenolsulphonic  acids  ;    Preparation  of .     (P)  Chem. 

Fabr.  Griesheim-Elektron 314 

ludoxyl  and  its  derivatives  ;     Preparation  of  .       (P) 

Soc.  Chem.  Ind.  in  Basle 961 

Manufacture  of .     (P)  Basle  Chemical  Works 250r 

Indo.xylic  compounds  ;    Manufacture  of .     (P)  Badische 

Anilin  imd  Soda  Fabrik 88,  960r 

Indulines.     See  under  Azine  dyestuffs. 

Industrial  diseases  ;     Report  of  Departmental  Committee 

on  Compensation  for 632 

Infusorial  earth  in  Manchuria 203 

Ink  ;    Copying .     (P)  Morris  and  others 58,  58r 

Influence  of  acidity  of  paper  on  the  fading  of  . 

Vandevelde    548 

Printing .     (P)  Klein 421 

Inositol.     Mtiller 1293 

Inoy  kernels  ;    Oil  from .     Edie 623 

Insecticide  ;     Dryins  yeast  products  for  use  as .      (P) 

Oxford   ..." 1210 

-fertiliser.     (P)  Chisolm 267r 

for  plants.     (P)  Soc.  Anon,  de  la  Thyoleinc 64 

Soap  for  use  as .     (P)  Fichtenau 940, 1063r 

Institution  of  Mining  and  Metallurgy ;  Standards  and  defini- 
tions adopted  by  the 1240 

Insulating  composition  : 

(P)  Marter 1145,  Wibr 

(P)  Soc.  d'Exploitation  des  Brevets  Dolter 877 

electric  conductors.     (P)  Phillips  and  Hutchins 1242 

lacquer.     (P)  BoOrcbe 417 

Leather  prepared  for .     (P)  Egger 1022 
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(P)  Asbestos  Wood  Co 1097 

(P)  MuUer 1242r 

material;    Acid-prool .     (P)  Marga 691r 

material  with  cellulose  basis.     (P)  Lamort  and  Lamort    698 

material ;    Electric  • — — .     (P)  Meyeuburg 475/- 

material ;     Heat-   .     (P)    Wunner'schc    Bitumen- 

Werke 1239 

materials  ;    Manufacture  of : 

(P)  Ecorcite,  Ltd 1204r 

(P)  Vacuum  Pressgut-Ges 204 

substances.     (P)  Czarnikow 533 

International  Congress  of  AppUed  Chemistry  at  Rome  ;    The 

Sixth .     Reid 76 

Invert  sugar.      See  Sugar. 

luvcrtasc  in  apple  musts  and  ciders.     Warcollicr 629 

in  the  vine  and  otlier  fruits.     Martinand 334 
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Gibson  and  Grieb 1197 

Iodine;    Adsorption  of — — •  by  carbon.     Davis 1217 
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Corniimbceuf 1110 

Duty-free  admission  of into  France 31,  1278 

Electrolytic  recovery  of from  spent  lyes.       (P) 

Rinck 1016 

Japanese 201 

Ossendowski 342 

in  marine  algae.     Scurti 149 

Polymorphous  form  of .     Kurbatow 1278 

preparations.     (P)  Bayer  und  Co 1253r 

a-Iodo-esters   of   the   acetic   series  :      Converting  a-bromo- 

into .     Bodroux  and  Taboury 777 
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(P)  Tassilly  and  Leroide 434 

lodomercurates.  •  Duboin 1215 

]onisation  and  dyeing.     Vignon 90 
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Kastner 550 
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Braujie 693 
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frfires,  and  Meslans 210 
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1050 
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of .     Von  Juptner 1094 
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cadmium.     Isaac  and  Tammann 927 

bounties  ;  Canadian 532 

-carbon  alloys  ;     Influence  of  silicon  on  .     Wiist 

and  Petersen 412 

Carburising .     (P)  Simpson 260,  1012/- 
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(P)  Hodgkinson 1052 

(P)  Machlet 154)- 

Cast as  cast  and  heat-treated.     Hatfield 693 

cast ;      Chemical   and    micrographical    examination    of 

.     Wedding  and  Cremer 825 

cast :     Manufacture  of  articles  from .     (P)  Outer- 
bridge  415 

-chrcmium  alloys.     Treitschke  and  Tamman 1140 

Coating with  tin.     (P)  Swain 414 

Coloriraetric  determination  of .     Stokes  and  Cain    642 

Corrosion  of  : 

Cushman 1201 

Walker  and  others 1051 

Determination  of  in  ores  by  the  permanganate 

method.     MiiUer 50 

Determination  of  phosphorus  in — — .     Chesneau 1201 

Determination  of  sulphur  in .     .laboulay 1139 
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Electrodeposition  of .     (P)  Cowper-Coles    699 
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others 327 
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Bontempi 325 
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industry  in  Japan 153 
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in  pig •     Wiist 412 
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Influence  of  vanadium  on .     Piitz 614 
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(P)  CowTDer-Coles 109o 

(P)  Simpson  and  Bourcoud 923 

Manufacture  of  — -  by  the  basic  Bessemer  process. 

(P)  Flohr 76b 
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Van  der  Toorn 1148,  1243r 

manufacture  ;    Direct .    (P)  Moore  and  Heskett . .  53,  258r 

Manufacture    of    decarburised    cast .     (P)    Soc. 

ElectromStall.  Franc 21r 

Manufacture  of  pig .     (P)  McDonald 1012 

Manufacture  or  treatment  of .     (P)  C/Olborn 52r 

mines  ;      Clarifying   and    purifying    water   from . 

(P)  Lenomiand 548 

-molybdenum  alloys.     Lautsch  and  Tamman 1140 
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Treating  pig .     (P;  Pagf.  and  Crucible  Steel  Co 1202 

Treatment  of to  prevent  rust.     (P)  Coslett 207,  970r 

tubes ;      Manufacture    of    by    electrodeposition. 
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Japan  :     Imports  of  — —  in  1906 951,  1035 

Iron  industry  in 153 

.Mineral  production  of 1282 

Potrnlcuni  mining  in 521 

Seaweed  industry  in .     Pietrusky 272 

Japanese  iodine 201 

l)eppermint  oil 277 

Jaxminece  ;    Mannitol  in  the .     Vinteleseo . . 492 

•Jasminiacece ;    Glucosides  of  the  .     Vinteleseo    31 

Jellies ;     Precipitate   membranes  in .     Beehhold   and 

Ziegler 36 

Jopen  beer.     See  under  Beer. 

Juniperus  Phoenicia  ;    Essential  oil  of .     Rodic 635 

Jute  fibres  ;    Disaggregation  of .     (P)  Schiefner  ..  253,  1237r 

Jute  seeds.     Kobert 430 


Kaolin  ;    Action  of  marble  on .     Rickc 18 

Extracting  — —  from  decomposed  granite.     (P)  Gaved  1281 

Grading  or  dressing .     (P)  Batt  and  Bowden 968 

Kerosine.     See  under  Oils,  hydrocarbon. 

Ketones  ;    Converting  aldehydes  into by  diazomethaue. 

Schlotterbeck 222 

Preparation  of  : 

(P)  Becker 279 

Schorigin 943 

Preparation  of  substituted .     (P)  Darzens 223 

Synthesis    of     unsaturated    a-/S-acyclic   [ .      Blaise 

and  Maire 890 

Kieselguhr  ;     Bleaching  : 

(P)  Barr 1047 

(P)  Thomson  and  Barr 1238r 

Kilns  : 

(P)  Berretz   189 

(P)  Weekes 1200 

for  annealing  iron  castings,  &c.     (P)  Gibbons  and  others     696 

Arched  brick .     (P)  Hamblet 470,  824 

for  burning  limestone,  &c.     (P)  Schmatolla 1047,  1090r 

lor  burning  porcelain,  &c.     (P)  Bouveure 690 

for  calcining  alumina,  &c. ;    Continuous  gas .     (P) 

Brosse 94 

Cement .     See  under  Cement. 

Continuous  brick .     (P)  Barnett  and  others 49 

and  dryer  ;     Combined  continuous .     (P)Curley..      142 

Drying .     (P)  Mower  and  Bassett 11 

Gas-llred  pottery  and  other .     (P)  Twyford  and 

Moore 762 

Glazing  and  enamelling .     (P)  Jones 873 

Heating .     (P)  Dellwik 672 

for  pottery,  porcelain,  &c.     (P)  Murray 1092 

Rotary  : 

(P)  Shiner  and  Fuller 461 

(P)   Warren 189,  618,  518,  518,  518,  955r,  1040 

rotary  ;     Burning  calcareous  or  argillaceous  substances 

in .     (P)  Thwaite 824 

Rotary  gas-flred .     (P)  Gobbe 1190 

Tunnel .     (P)  Youngren 1200 

Kola;    Cryptiilline  principle  from  fresh .     Goris 713 

nut;     Lipolytic  enzyme  in .     Mastbaum 262 

seeds  from  Gold  (oast 713 

seeds;     Preservation  of .     Goris  and  Arnould 484 

Kus-kus  root.      Drabble       1160 


Laboratory,  Government ;    Report  of  the  Principal  Chemist 

of  the 1031 

Lac,  Japan  ;    Constituent  of -.     Majima  and  Ch6 1245 

Laccase  ;    Inlluence  of  acids  on  the  action  of .    Bertrand     983 

Lacquers  ;      Apparatus    for    measuring    the    resistance    to 

scratching  of . .     (P)  Laurie  and  iJaily 159i 

Lactates  ;     Manufacture  of  .     (P)   ClaJlin,  and  Lactic 

Process  Co 986 


Index  of  subjects. 
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Lactic  acid  ;    Determination  of — — ■  in  lactates.     Paessler..   1257 

Manufacture  of  — — .     (P)  Just 1211 

produced  by  bacteria;     Kinds  of  .     Heinemann..   1105 

Purification  of  — .     (P)  Blumentlial  and  Chain 279 

Reaction  for .     Thorns 555 

Lactic  esters  and  pure  lactic  acid  from  lactates  ;    Preparing 

.     (P)  Chem.  Fabr.  Gustrow 279 

Lactose  from  glucose  :    Production  of .     (P)  Just 883 

Production  of  — .     (P)  Just 1208 

Lajvulose  ;    Determination  of .     Pellet 1101 

in  molasses  ;    Precipitation  of by  basic  lead  acetate. 

Pellet 1102 

Lakes  from  azo  dyestufls  : 

(P)  Act.-Ges.  f.  Aniliufabr f.  .404,  537.  1206r 

•  (P)  Badische  Anilin  und  Soda  Fabrik  680r,  680r,  680, 

1020,   1057r,   1099r 
(P)  Meister,  Lucius,  und  Briining   701,  831r,  977r,   977 
Manufacture  of  — — ■  : 

(P)  Blumer    317 

(P)  Meister,  Lucius,  und  Briining 264)- 

Jfanufacture   of  red  .     (P)    Badische   Anilin  und 

Soda  Fabrik 1287r 

Orange   from    azo    dyestuff.      (P)    Act.-Ges.    f. 

Anilinfabr 421/- 

See  also  Colours  and  Pigments. 

Lamp  black  ;    Plant  for  making .     (P)  Adam 701 

Lamp  bulbs  ;    Exhausting  • .     (P)  Friedrich 1079 

Lamps  ;    Arc .     See  Electric  arc  lamps. 

Electric  incandescence  — ■ — .     (P)  Westinghouse  Metal 

Filament  Lamp  Co 401 

electric;     Photometer  for  testing .     (P)  Bartels..   1164 

electric  ;    Refractory  conductors  for .     (P)  General 

Electric  Co 1131,  1131 

Leading-in  wires  for  electric  incandescence  -.     (P) 

Cowper-Coles 401 

See  also  Incandescence. 

Lanthanum  ;      Electrolytic   production   of   ■   from   the 

chloride.     (P)  Borchers  and  Stockem 158 

Lard  ;    Detection  of  adulteration  of with  cocoanut  oil. 

Robin 720 

Detection  of  foreign  fats  in  -.     Leys 1098 

Examination  of  — ■ — .     Polenske 271 

]V[aize  oil  as  adulterant  in .     McPherson  and  Ruth     887 

Refining .     (P)  Lockwood 710,  710 

refining  apparatus.     (P)  Martin  and  Jones 836 

substitute  : 

(P)  LaUemand 1106r 

(P)  Laurendeau 272 

(P)  Merian 710 

Latex  of  Funtumia  elastica.     Spence 626, 1020, 1021 

See  also  Rubber. 

Laurium  mines 928 

Lead-antimony  alloys.     Gontermann 1141 

Determination  of  antimony  in  hard  .     Beckmann     764 

Determination  of in  ores.     Noaillon 825 

discovery  in  Derbyshire 617 

Electro-chemistry  of .     Cumming 22 

Electrolytic  determination  of  ■ .     Vortmann 281 

exports  from  Portugal 1201 

Infiuence  of  condition  and  composition  of  on  its 

durability  for  pan-concentration  of  sulphuric  acid. 

Hart   504 

-manganese  alloys.     Williams 927 

Obtaining from  minerals.     (P)  Gathy 53 

v)res  ;    Manufacture  of  white  paint  from -.     (P)  Mills     881 

ores  ;    Smelting .     (P)  Lotti 473r 

ores  ;     Treating  .     (P)  Thelberg 624,  1013r 

ores  ;    Treating  complex .     (P)  Ogle 21 

ores  ;    Treatment  of  sulphide .     (P)  Irabert 828r 

-palladium  alloys.     Ruer 206 

plates  for  storage  batteries  ;    Increasing  electric  capacity 

of  spongy  .     (P)  Diamant 156 

-platiuum  alloys.     Doerinckel 927 

production  of  the  United  States  in  1906 926 

-silver  alloys.     Petreuko 615 

-silver    alloys  ;      Distillation    of   .      Moissan     and 

Watanabe 157 

smelting  process  ;    Electrical  — ■ — •.     Betts  and  Valentine     209 

smelting  and  refining  in  the  United  States 1143 

from  strongly  basic  ores  ;    Extracting .     (P)  Gathy  1241 

from  its  sulphide  ;      Obtaining  .      (P)   Soc.   I'Air 

Liquide 929 

tin,  bismuth,  and  cadmium  ;    Alloys  of .     Stoffel. .      472 

-zincores;    Treatmentof .     (P)  Isherwood. .  . .  1012,1241r 

Lead  acetate  and  carbon  dioxide  ;     Reaction  between  

in  water.     Yamasaki 1197 

acetate  ;    Manufacture  of .     (P)  Wultze 967r 

acetate  solution  ;     Action  of  carbon  dioxide  on  . 

Altmann 149 

arsenate.      Pickering 222 

chromate ;      Manufacture   of   .     (P)    Chaplin   and 

others   1287 

compounds  ;      Draft   regulations    for    the    heading    of 

yarn  dyed  with .     (Home  Office) 758 

compounds  ;    Extracting  pure from  spongy  electro- 
lytic lead.     (P)  Mennicke 1097 

compounds;     SolubiUty  of  in  water.     Pleissner..    1089 

Manufacture    of    arsenic    compounds    of    .     (P) 

Vreeland 1284 

oxide  ;    Electrolytic  production  of .     (P)  Townsend 

and  bperry 1146 
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Lead — cant. 

oxide  ;    Manufacture  of  : 

(P)  Bailey,  and  United  Lead  Co 477 

(P)  Hall 625 

paints  and  colours  ;     Home  Office  regulations  for  the 

manufacture  of 25 

persulphate   and   peroxide  ;      Solubility   and   oxidation 

potential  of  •.     Dolezalek  and  Finckh 22 

pigment.     (P)   Sperry 1147 

pigments;    Manufacture  of •.     (P)  Ramage 1245 

product.     (P)  Bailey,  and  United  Lead  Co 473 

selenide.       P61abon 687 

sulphate  ;     Converting into  a  basic  pigment.     (P) 

MiUs    103 

sulphate  ;    Manufacture  of  basic .     (P)  Toelle 25 

sulphate  precipitates;     Washing  .     De  Koninck..     555 

sulphate  ;     Solubility   of  in  ammonium   acetate 

solutions.      Fox 923 

sulphide    and    its    oxidation    products ;      Equilibrium 

between .     Schenck  and  Rassbach 764,  826 

White  .     See  under  White  lead. 

Leaf;    Thin .     (P)  Gregory  and  Ker 468 

Leather  ;    Accentuating  the  granulation  of by  dyeing. 

(P)  Feldmann  and  Feldmann 540,  683r,  936r 

analysis;    Comparative .     Yocum    331 

Apparatus  for  tanning .     (P)  Carter 703 

artificial ;    Manufacture  of  : 

(P)  Foltzer 106 

(P)  Gauthier 1207 

(P)  Meers 106,  160r,  1022j- 

(P)  Nodon 1059 

(P)  Smith 160 

(P)  Soc.  Anon,  des  Cuirs  et  Courroies  d'Audenarde  1207 

Belting .     Eitner 331 

blacks.    Crockett 468 

and  cellulose  ;    Manufacture  of  plastic  masses  from . 

(P)  Collardon 539 

coated  with  nitrocellulose.     (P)  Feval,  and  Guardian 

Trust  Co 540 

Coating .     (P)  Patent  Leather  Co.  of  America.  .27,  265r 

Colouring  .     (P)  Norris 606 

Colour-printing  on .     (P)  Dubois 1007 

Detanning .     (P)  Weiss 160 

Determination  of  nitrogen  in .     Veitch  and  Tiescot    978 

Determination  of  specific  gravity  of .     Earp 27 

Drying  .     (P)   Pim 160 

dyeing  : 

Kauschke 214 

(P)  Oakes 147 

(P)  Rieder 253r 

dyeing  ;    Acid  in  — ■ — .     Lamb  and  Lamb 921 

Dyestuff  in  powder  form  for -.     (P)  Reinhold  1197r,  1197 

Effect  of  neatsfoot  oil  on  clirome .     Becker 1246 

Fixing  fat  in  the  tanning  of .     (P)  Lund 106,  1059r 

grease    for    stearine    manufacture ;      Utilising . 

Donelly 700 

Hardening  — — .     (P)  Bryan 831r 

impermeable ;     Rendering  .     (P)    Baseir  and   de 

Fazi 212 

Impregnating with  liquids.     (P)  Baker 1290 

Influence  of  retained  sulphuric  acid  on  — ■ — .     Eitner. .    1245 

for  insulating  electric  conduits  ;     Preparation  of . 

(P)  Egger 1022,  1247r 

manufacture;    Action  of  liming  in  .     Stiasny 25 

Manufacture  of from  the  outer  skin  of  intestines. 

(P)  Zephyrlederfabr.  G.m.b.H 883 

manufacture  ;    Science  of .     Kopecky 978 

Manufacture    of    varnished,    multicoloured   .     (P) 

Feldmann  and  Feldmann 1153 

Neutralisation  of  clu:ome  .     Kauschke 1153 

Patent .     (P)  Patent  Leather  Co.  of  America 27 

Rendering  — —   capable  of  taking  up  colour.       (P) 

Jfeumann 1100 

Resinous  spew  on .     Jean 214 

scrap  ;    Fertiliser  from .     (P)  Fuch-s 332 

substitute  : 

(P)  Ferraguti 883r,  883 

(P)  Litzler 701 

(P)  Soc.  Civ.  d'Etudes  de  I'lndechirable  Grimson     266 

Substitute  for    puer   liquor    for    making  .        (P) 

Kohn  and  Jellinek 1022 

Treatment  of  waste .     (P)  Inrig 27,  214r,  703 

Treatment  of  with  alginic  acid  compounds.     (P) 

British  Algin  Co.,  and  others 46 

Lecitliin  ;    Preparation  of .     (P)  Fischer 343 

Lees-of-wine  brandy  :    Improvement  of .     Seifert 63 

Leguminosae  ;    Root  bacteria  of  the .     Rodella 627 

Lemongrass  oil.     See  vtider  Oils,  essential. 
Leucothioindigo  dyestuffs.     See  under  Thio-indigo. 

Lichens  and  their  constituents.     Hesse 889 

Liebig's  meat  extract.     Kutscher 709 

Light ;     Chemical  action  of  .     Ciamician  and  Silber. .     777 

Lighting  ;    Compound  for  electric .     (P)  Atel.  Thomson- 

Houston 1^-'" 

Lignite;    Purifying  and  calcining .     (P)  Simpson 461 

tar.     See  under  Tar. 

Treatmentof .     (P)  Sterne I** 

LignoceUulose  ;    Furfural-  and  methylfurfural-yieldiug  con- 

stituents  of .     Fromherz ..•• 339 

Phloroglucinol  absorption  of .     Cross  aud  others. .     942 
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LignoceUuloAM  :     Colour  reactions  of : 

itoss  and  others 941 

iiraodmougia 775 

WhwlM    633 

Lime ;     Appanttiu  for  h>-drating  .     (P)  Mauran,  and 

CastneT  Klectroljtic  Alkali  to 318 

Iturnini: : 

lP»  Assi>c.  Portland  Cemcut  Mauut'rs.,  and  (.ilbbs  323 

(P)  Reauev 1010 

Calclnimt •     (P)  Ellis 410 

Chlorinated   coui|H>und   of   .      (P)     CUem.     Pabr. 

«;reishcln>-Klektron 250,  967r,  1047 

Continuous  manufacture  of .     (P)  Borlas 256 

IHrternuuation  of  caustic  : 

Croghan    1137 

Hendrick    1067 

hydrate   of ;      Apparatus   for   producing   .        (P) 

Schultheas 1279 

Hydratlng .     (P)  Osborne 407,  407 

h>'dnullc  ;    Treatment  of .     (P)  Boyer  and  Velin. .  411 

kUn: 

(P)  Campbell 872 

(Pt  Cxlgler  and  Eotvos ei2 

,  P     Krford  and  Dabner 1138 

n:--  tor;     The  system  .       Cameron  and 

1197 

-•ill     .               :  minerals.     Day  and  Shepherd 95 

Subuuitiug to  the  action  of  steam.     (P)  Davidsen  1240 

Treatment  of .     (P)  Isaacs 611 

limestone;  Furnace  for  roasting .    (P)  Schmatollal047, 1090r 

Liming:    Action  of in  leather  manufacture.     Stiasny..  25 

LinjJool  ;     Determination  of .     Boulez 221 

Primarj-    terpene   alcohol  from   oils   containing . 

(P)  Zeitschel 551 

Linarin  :    A  new  glucoside.     Klobb 993 

Linen;     Bleaching .     (P)  Jardin 869 

Transparent  .     (P)  Fiorillo ]  292 

Waterproofed .     (P)  Closmann 1007 

Linseed  oil.     See  undtr  Oils,  fatty. 

Lippia  $eaberrima.     Power  and  Tutin 1159 

Liquf  faction  of  gases.     (P)  Soc.  I'Air  Liquide 247 

Liju- lying  gases  of  low  boiling-point.     (P)  Hildebrandt 1190 

Utjuid   and   gas  ;      Producing   definite   mixtures   of  . 

(P)  Meyersburg 517r 

Passage  of through  percolating  beds.     Clifford 739 

separators;    Centrifugal : 

(P)  Aktiebolaget  Separator 1270r 

(P)  HellstrSm 773 

(Pi  Seger 918 

(P)  Sundl>erg    12 

Tjqoids ;     Abstracting   dissolved   gases   from   .       (P) 

Kestner  429,   1212r 

Aerating  apparatus  for .     (P)  Heinemann 631 

Apparatus   for   carbonating   .     (P)    Twitchell   and 

O'Connor 774 

Apparatus  for  electrolytic  treatment  of : 

(P)  Tate   877.  1204r 

( P,  Weichert 261,  534r 

Apparatus  for  purif>ing : 

( P)   Reeves  and  Bramwell 1251 

(P)  Schmidt 032/- 

Apparatus  for  removing  solids  from .     (P)  Lindahl 

and  Hailing 674,  999r 

Apparatus  frr  treating  with  gases  : 

( P)  Dyer,  and  Dyer  Co 142 

(  Pi   Paraiez 334 

Apparatus  for  treating with  gases,  at  boiling  point. 

'iebhard 224 

Atomising and  mixing  them  with  air  or  gas.     (P) 

Ke<tner 517 

Atomising  or  pulverising  by  centrifugal  turbiiieV. 

'P'  Kestoer 12r 

CenthfOAal  machines  for  separating  mud  from  -^-^. 

(P»  Lindahl  and  HaUing 674 

Decoiorisation  of by  charcf^al.     Cilassncr  and  Suida  1 195 

I>i»>oiviiia  a.-iii  ui  I'l  Stroh :j08,  673r 

•''  and  Hawes 110,  1039r 

I''  .     (P)  Hatmaker 272r 

*•'  ;  urifylng .     (P)  Hinkson 

!  I'ii.'. lying  Co 273 

Kl'  ■  •  •  'n  of ,     (p)  Harris 829 

f'"-  •- for  treating  .     (P)   Lehnert 

'■  f  •'"l»'r 599,  1000 

■•m;     Apparatus  for  mutual  direct  influencing 

— .     'Pi  Koppers 815 

and  SIM.*'--*  ;    Mixing ; 

(Pi   I>-U"-hii«rr 118» 

(P)  Winand '.'.'.'.'.'.  247 

Heating,  rr^/.ing.  a.n<\  eva(K>raUng  .     (P)  liehne!.    1000 

Homog^tjiiing  apparatuii  for .     (P)  .Shears 306 

Imprrgnii'^r?  with  gane*  : 

'  '■  I  Van  Otnwhten 141 

,   .         '■ :J08.  1270r 

tnnamrij  ■  .■■    .irid  trannference  of  .     (P; 

...  ,**••■  1078.  1129,  1270r 

JU'*if>fl.  <;flectipg  reactions  between 

„.    .  Hh<i 

M"  .V      (P)follH, 955 

*•■  ti<:ii.     (!•)  Hargreaves     141 

0»  •  -.     IV,  M.'T.-<ly  and 

"»■'■-  IKj 
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Liquids — cotU. 

Oxidising  by  electric  discharges.     (P)  De  Hemp- 

Unne : 829,  971r 

Pasteurising  gas-containing  .     (P)   Monninghoff..     835 

Purifying  : 

(P)  Hasenbach '94 

(P)  MaehiTski  and  Koperski 1099, 1244 

Recovering  solids  from .     (P)  Merrell-Soule  Co.  110,  306r, 

955r 

Saturating   with   gases.      (?)    Malmendler     and 

Stiihler 396 

Separating .     (P)  Kintner  and  others 673 

Separating  floating  matter  from  .     (P)  Lewlckl..   1252 

from    septic    tanks ;      Bacterial    purification    of    . 

(P)  Carpentier 1026 

and  solids  ;     Apparatus  for  bringing into  contact. 

(P)  Pritchard,  and  United  Alkali  Co 246 

Sterilising .       (P)  Desmaroux 1025 

from      suspended     solids  ;       Separating    .         (P) 

Whitham 1251 

Treatment  of .     (P)  Neff  and  Brandes 1129,  1196r 

Treating with  gases.     (?)  Bradley 1130 

Tubes  or  vessels  charged  with  volatile  or  liquids 

under  pressure.     (P)  Soc.  Chim.  Uslnes  du  Rhone     673 

Liquors  ;     Apparatus  for  refining  and  ageing  alcoholic . 

(?)  Duffy 708 

Brewing  fermented .     (?)  Hill  and  Hill 630 

Electrical  treatment  of  .     (?)  Koch,  and  Chicago 

Distributing  and  Trading  Co 877 

containing  little  fusel  oil  ;     Preparation  of  fermented 

.     (?)  Koch 336 

Distilling  fermented  .     (?)  Watt. , 630 

Treatment  of  spirituous .     (?)  Cousins 217 

Lithia ;      Treating    silicious    ores    containing    .        (?) 

Wadmau,  and  Hygienic  Chem.  Co 469,  925r 

Lithium  monoxide  ;    Preparation  of  anhydrous  .      De 

Forcrand 822 

Lithium  salts  ;    Production  of .     (P)  Poulenc 94r 

Lithopone  ;     Analysis  of : 

Coppalle  476 

Repiton 700 

with    barium   sulphite   base  ;      Manufacture    of   . 

(?)  Brunet 212r 

Manufacture  of : 

(P)  Alberti 701r 

(?)  Frolich 769 

Manufacture  of by  electrolysis.     (?)  Candau 1206r 

Rendering resistant  to  light.     (?)  Allendorf  264,  421,  881r 

resistant   to   light   and   air ;      Rendering  .        (?) 

Steinau 1099, 1244r 

Lixiviating  granular  or  fibrous  material ;     Apparatus  for 

.     (?)  Fink 190 

Lixivlation  apparatus  for  caliche,  &c.     (?)  Love 150 

Locomotive  fire-box  ;  The  combustion  processes  in  the . 

Brislee 804 

Logwood ;     Bastard  from   Jamaica.       Drabble   and 

Nierensteln 626 

black  ;     Producing  a  single-bath on  animal  fibres. 

(?)  Ziinker 317 

Lohnstein's  saccharometer.     Sohonfeld 217 

Lophira  alata  seeds  ;    Fat  from .     Edie 1148 

London  cement  trade 49 

Lubricants  ;    Manufacture  of .     (?)  Samuel 476 

Lubricating  composition  : 

(?)  Arc61uz 211 

(?)  Emery 57 

(?)  Klever 86,  87r 

mixture  for  textiles.     (?)  Montoya 683 

oils  : 

(?)  Carter  and  Newell 102 

(?)  Kent 522r,  522/- 

(?)  Oppenhcimer  and   Kent 86 

oils;    Constants  of  mmeral .     Klssling 463 

oils  containing  fats  ;     Determination  of  saponification 

value  of .     Sclireiber 158 

oils  from  crude  oil.     (P)  Ryan  and  Burke 678,  863r 
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(P)  Viel    419,  1241r 

Obtaining    from    sulphides.     (P)  Heskett 416r 

Occlusion  and  diffusion  phenomena  in .     Sieverts..     970 

from  ores  ;    Apparatus  for  separating  .     (P)  Snee 

and  Snee    259 

from  ores  ;    Extracting  : 

(P)  Arnold 696 

(P)  Pernau 1052 

(P)  George ;  and  George  Metal  Extracting  Co.  .     7C5 

(P)  Herrenschmidt 208,  419,  419 

(P)  Lamb 696 

(P)  Snvder ■ 879,  1204r 

(P)  Wallin 55r,  55 
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Mennicke    1096 
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lytically.     (P)  Robertson 1017 
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Output  of  certain  in  the  world 826 
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Recovery  of from  ores  in  the  electric  furnace.     (P) 
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a-Methylimidazole  ;    Preparation  of .     (P)  Knoop  and 
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Methyl  lactate  ;    Detecton  of  .     Takahashi 1110 
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Methylthiophenol-o-carboxylic  acid  ;    Manufacture  of  . 
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Grelot 546 

Centrifugal  drums  or  apparatus  for .     (P)  Prollius  63 

Compound  for  preserving  .     (P)  Bath  and  Allard  218 

Concentrating  .     (P)  Wurm    773c 

condensed  ;     Causes    of    "  blowing  "    in   tins   of   . 

Pethybridge 1156 

Converting  skimmed into  vinegar  substitute.     (P) 

Lamouroux  et  Meunier 1062 

Dehydrating  .     (P)  Morel    1025 

Desiccating  .     (P)  Hendricks    218 

Desiccating   apparatus   for   .     (P)  Just 338 
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Detection  of  cane  sugar  in .     Anderson 336 

Determination  of  fat  in  .    (P)  Sichler. .   29r,  1251,  1251 

Determination  of  formaldehyde  in  ■ .     Richardson. .  3 

Determination   of  salicylic   acid  in  .     Revis   and 
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Drying  .     (P)  Hatmaker  272r 

Evaporation  of  : 
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(P)  Rasmussen 1106 

fat ;     Volumetric   determination   of    — — .     (P)  Funke 

und  Co 1062 

Heat  value  of as  a  test  of  quality.     Malcolm  and 
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Improving  sterilised  .     (P)  Emmerich 985 
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Preservatives  in  .     Richmond  and  Miller    631 
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Lombardo    887 

Skim for  diluting  molasses  in  alcohol  manufacture. 

Von  Bohle 217 

Spontaneous  separation  of  a  casein  compound  from . 

Preti 1290 

Sterilising  .     (P)  Breteau 774 

sugar.     See  Lactose. 

Treating  with  carbon  dioxide.     Van  Slyke  and 

Bosworth 1290 

Treatment  of  • .     (P)  Fay  and  Arterbiurn 546 

Millboard  ;    Manufacture  of  •.     (P)  Beck   1213 

Mine  waters  ;    Purifying  and  clarifying .     (P)  Lenor- 

mand 828 
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Electric  reduction  of  oxide .     (P)  Petersson     327,  327 

Extracting from   ores.     (P)  Ellis 1095 
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Moljrbdennm  incandescence  filaments.     (P)  Lux    42,  42,  83,  192, 

250r,   250,  817r 

-iron  alloys.     Lautsch  and  Tamman 1140 

Preparation  of  .     Muthmann  and  others 1016 
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Mineral  oils  and  residues  ;  Purifying .     (P)  Schwarz  863 

Mineral   oils   and  residues  ;     Removing   asphaltic  and 

resinous  matter  from  .     (P)  Diamand    ...    87,  863 

Mineral  oils  ;    Saponifying .     (P)  Kuess 1193 

Mineral  oils  ;  Solidifying and  converting  into  soap. 

(P)  Kuess 402r 

Mineral  oils  ;    Treating  .     (P)  Harris 102 

Mineral  and  tar  oils  ;   Continuous  fractional  distillation 

of  .     (P)  Hirzel   312 

Mineral  and  tar  oils  ;    Separating  resinous  impurities 

from  .     (P)  Kusch 863 

Oils  which  solidify  at  low  temperatures  ;  Determination 

of  co-efticient.'  of  expansion  of .     Gruszkiewicz 

and  Bartoszewicz 489 

Petroleum.     See  Petroleum,  p.  100. 

Petroleum  spirit ;    Purifying .     (P)  Fama 1003 
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Oils,  hydrocarbon — corU. 

Petroleum    spirit ;     Theory    of    purification    of    . 

Charitschkow 43 

Producer   for  permanent  gas  from  heavy  .     (P) 

Briest   84 

Purifying  .     (P)  De  Camp 959 

Recovery  of  tarry  or  asphaltic  constituents  of  . 

(P)  Lowe 312 

from  roof  of  Cockshead  Coal  Seam.     Hall 1223 

Shale  oil ;    Pmifying  .     (P)  Haller  and  others     . .   1002 

Tar    oils  ;     Burning    ■    in    vapour    burners.     (P) 

DeuajTouze 956 

Tar  oils  ;    Octanes  from  coal- .     Ahrens 310 

Tar  oils  ;    Rendering  heavy  coal- odourless.      (P) 

Wirth    312 

Oleates  of  certain  heavy  metals  ;    Specific  conductivity  of 

solutions  of .     Kahleuberg  and  Anthony ./....       36 

Oleic  acid  ;  Transforming into  solid  acids.     (P)  Knorre     769 

Oleoresin  of  Pirnis  halapensis.     Tschirch  and  Schulz 625 

Olive  oil.     See  under  Oils,  fatty. 

Ohve  ;  Feeding  cakes  from .     (P)  Hicguet  and  Bengesco     546 

Ontario  ;    Nickel  discovery  in  — — • 926 

Opium  alkaloids  ;    Action  of  hydrogen  peroxide  on  . 

Freund  and  Speyer  341 

Determination  of  morphine  in .     Picard 65 

subsritute.     Hooper 1027 

Orange  oil.     See  under  Oils,  essential. 

Ore  briquettes.     (P)  Robeson,  and  Robeson  Process  Co 415 

concentrating  apparatus.     (P)  Elmore  and  others ... .    1053r 
concentrating    and    separating    apparatus.     (P)  Dalle- 

magne 1203 

concentrating  table  ;    Sectional  •.     (P)  Rodda  and 

Rodda 52 

concentration  : 

( P)  Sulman   1013 

(P)  Sulman  and  Sulman    928 

heating  and  drying  device.     (P)  Wedge 415 

materials  ;      Consolidating     finely-divided     .     (P) 

Maiden  and  JIalden 613 

roasting  apparatus.     (P)  McKnight 533 

roasting  furnace;    Automatic  .     (P)  Oesterle....   1052 

roasting    furnace  ;     Mechanically    rabbled ..^P) 

Edwards 259 

roa.^ting  process.     (P)  Wilfley 1013 

roasting  and  treating  apparatus.     (P)  Dings  and  Dings    533 

roasting  and  volatilising  furnace.     (P)  Clawson 1052r 

separation.     (P)  Wait,  and  Internat.  Separator  Co...   1013 

separator.     (P)  Haralson    1144 

separator.-i ;  Magnetic  •  : 

(P)  Cowper-Coles    699 

(P)  Edison  Ore  MiUing  Svnd 419 

sUmes  ;  Filters  for  — — .     (P)  Burt 599 

smelting  process  ;    Continuous  .     (P)  Vivian  and 

Haucliett   1013 

tailings  ;   Storage  of .     Durant 615 

Ores  ;   Agglomerating  fine .     (P)  Bergqulst 416 

Apparatus  for  arresting  fumes  from .     (P)  Fyfe . .     696 

Apparatus   for    concentrating    or   washing   .     (P) 

Taylor 697 

Apparatus  for  leaching  .     (P)  Gillies 617 

Apparatus  foi  roasting  .     (P)  Lee 1095 

Apparatus  for  separating  metals  from  .     (P)  Snec 

and  Suee    259 

Apparatus  for  sintering  fine .     (P)  Bergquist    416,  697r, 

1241r 

Apparatus  for  treating • : 

(P)  Boileau  and  Knoblock 1203 

(P)  Hames 1053 

(P)  Kingsley 619r 

(P)  Pitts,  and  New  Cyanide  Process  Co 697 

Briquettiug  waste  .     (P)  Raky    1053 

Chloridising  apparatus  for  .     (P)  Greenawalt . . . .     155 

Chlorin.atiou  of .     (P)  Lander 325,  325 

Concentrating  : 

(P)  Schwarz 1203 

(P)  Schwarz  and  others 419 

of  copper,  zinc  and  lead  ;   Treating  complex .     (P) 

Ogle 21 

Cyanide  treatment  of  : 

(P)  Adair 1241 

(P)  Lander 325,  325 

Desulphurising     and     reducing     sulphide     .     (P) 

Dedolph 1283 

Dressing  on  jigger  sieves.     (P)  Sauerbrey..  416,  696r 

Electrical  reduction  of .     (P)  Ruthenburg 262 

Electrical  reduction  of  o.xide .     (P)  Petersson    327,  880r, 

1017r 

Electrolysis  of .     (P)  Ashcroft 55,  101 

Electrolytic  treatment  of .     (P)  Dekker 419 

Extraction  of  metals  from : 

(P)  Arnold 696 

(P)  Lamb 696 

(P)  Fernau 1052 

Extraction  of  metals  and  metalloids  from  .     (P) 

Hcrrcnschmidt    208 

Extraction  of  metals  from  sulphide .     (PI  Parkaid     :{28 

Extracting  precious  metals  from  .     (P)  Stanley..    1202 

Forming  blocks  of  — —  for  metallurgy.     (P)  R^nay..     618 

Furnace  for  fusing  and  reducing .     (P)  Monarch 

Engineering  and  Manuf.  Co 1013 

Furnace     for     roasting     .and     volatilising     .      (P) 

Clawson    99r 
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Ont    ttw. 

>"uni»c«f  (or  treating  refractior.v .     (P)  Wynne  and 

(.rant    lOlS 

Hratinc  and  rwlucing  .     (P)  Keid 1242 

Ma«:nttn:»ei»*r«tionoT .     (P)  Metallurgiska  Patent- 

»kUelK>laget 931 

coDtaiuiug  v\r«cious  metals ;    Treatment  ol  .     (P) 

Saviguy    -1 

Kevwvering  fumes  in  n^astins .     (P)  llosazzii 1203 

Keoover%-    of    metals    fmm   .     (P)  Klirenfeld    and 

lirove   1203 

Recviver\-  of  metals  from in  the  electric  furnace  : 

(Pi   Kai»er oor,  55 

(P)   Wallin 55r,  55 

ICedoction  of  ; 

(Pi   Herman 99 

(P>  Ruthenburg   282,  1148r 

Keductiou  of in  electric  transformer  furnaces.     (P) 

J-nck 24 

rich  in  silica:  Treatment  of .     (P)  DeMoya  1144.  1144 

Ri^Ung   fusible   .     (P)  Davis 1096,  1096 

Roa»ting  suJpburoas  .     (P)  Savelsberg 1283 

>eparating  metal  vapours  from for  conversion  into 

oxides.     (P)  Oettinger 533 

Separating  metallic  and  rocky   constituents  of . 

(P)  Ncrris    1095 

Separation  of .     (Pi  Dietzsch  and  Paull 696 

Separation  of  metals  from  .     (P)  Wolf 52 

SintMing .     (P)  Scott 1144,1144 

Smelting  : 

(P)  .\rden    1202,  1202 

(P)  Day 1096 

Smelting  or  heating .     (P)  Webb  and  others 532 

SmelUng  refractory  .     (P)  Price 768,  768,   1097 

Smelting  sulphide  : 

(Pi   Kondo 154 

( P)  Munsou 473 

containing  sulphides  ;   Smelting .     (P)  Carrick  and 

PatUson 827 

Treatment  of  : 

(  Pi  Baker  and   BurweU 326,  326 

(P)  Boileau  and  Knoblock 696 

(P)  (ireenawalt 473 

(P)  Hendryx   99r 

(P)  McKnight 874,  1013 

(P)  Riviere    695.' 

(P)  Ryan  415 

(PI  Snyder    210,  879,  l«13r 

Treatment  of  complex  sulphide  : 

(P)  Baker 52,  618 

(P)  De  Bechi  and  Rucker 618,  1096r 

Treatment  of  flnely-divided  .     (P)  Wiess 1284 

Treatment  of  by  heat.     (P)  Dennis 415r 

Treatment  of  preparatory  to  smelting  : 

(P)  Heberlein   416r 

(P)  SaveUberg 618r 

Treatment  of  pv-ritic .     (P)  Blackmore  and  others  259r 

Treatment  of  refractory  .     (P)  Atkinson 415 

TlmUinent  of  sulphide : 

(P)  Baker  and  Smith 416»' 

(P)  L^bMefT  and  Pom(5ranzoff    618 

of  Tolatile  metals  ;     Furnace   for  roasting  .     (P) 

Bawe 53 

Waahing   .     (P)  Sanerbrey    416 

Oceanic  compounds  ;    Determination  of  halogens  in  : 

Berry    347 

Bianchi 281 

CtaabUy   168 

Stepanow 35 

B«tettoa  between  structure  and  odour  in .     Woker     166 

Oisnle  matter  :    I>istilling .     (Pj  Von  Post 958 

WMttrr  ta  waite  watem  :   Determination  <>f .     Pellet     108 

aalwteaeM  ;    Decomposition  of  .     (P)  Harvey  and 

Slmpaoo 211 

OlvntnDt ;   Destroying  pathogenic in  water  and  other 

Bqolds.     (P)  firlfllths    338f 

which  fix  nitrogen  ;    Preparing  and  growing .     (P) 

Earp-Thomax 979r 

OflCMutm :    Crpnu  .     Saracomenos   275 

oil     8e$  umder  Oils,  essential. 

OBDameottng barlap,  Ac.     (Pj  Richter   146 

Otfar   b«k  ;     PreparaUon   of   long   flbres   from   .     (P) 

Von    Otivuly,    and    Wcstdeuts.    Tliomasphosphat- 

werke   252,  253 

Otim'*  aiMta  Works  ;    Visit  to  798 

OiBOse  water :   Determlnatjrin  of  sucrose  in .     Andrllk 

and  Stanek   640 

OmHa  ;   TranaformaUr^  and  tue  of .     (P)  Hclbronucr 

and  ValMc 214 

Treatment  frf .     (p*  Helbr'mner  and  Vall/^c    llOOr 

Otco  tnr  calnniiig  alumina.  <V( ..  ai  tijsh  tfrinperaturcs.     (P) 

Sot.  KI<xtrom<-tall.   Krang 48 

'>*ervoltage  •    AcU'/o  <it      ■  -.     Kaufler 1145 

Owaja  beam  f  roro  *^-v*h*m  ?f 'g^s 690 

Oxalates    ti  I'turc    of .     (Pj 

Kl'  ■  1253 

of  rare  •  lit  ammonium  oxalate 

by  —  iUt'T  aii'l   '.rirtln 67 

Ozalie  add ;     FormaUrm  lA by  fungi    and    yeasts. 

Uadner «2H 

JUaafartnre  of  .    <F)  EtTruut 716 


PAGE 

Oxalic  esters  and  aromatic  amines  ;    Condensation  of . 

Guyot 603 

Oxaziue  dyestufts.     Kietzki  and  Becker 1031 

from  jjallocyanine.     (P)  Bayer  und  Co 960r 

Mauufacture  of .     (P)  Bayer  und  Co 195 

Reaction  of  certain .     Thorpe 465 

Oxidation  ;     Klectrolytic in  presence  of  fluorine  ions. 

Levi  and  Ageno 156,  203 

Oxide,  spent  ;    Burnt for  gas  purification.     Tysoe 1270 

Determination  of  naphthalene  in  .     Oair 1263 

Oxides;   Anodic  forniaticn  of ——.     Miiller  and  Spitzer 100 

Furnace  for  reducing  metallic .     (P)  Brown 207 

Manufacture  of  metallic  : 

(P)   Bailey,  and  United  Lead  Co 477 

(P)  Jaeser 256,  688r 

(V)  .Afontpoinery  and  others    637 

in  powder  form  ;  Treatment  of  lead,  tin,  copper,  Ac, 

and  easily  fusible  alloys  to  obtain .     (P)  Bertou     202 

Reducing    metallic    .      (P)  Becket,    and    Electro- 

MetiUlurgioal  Co 699 

Reducing  refractory  .     (?)  Kiihue    971r 

Reduction  of by  aluminium.     Vigouroux 616 

Reduction  of by  calcium.     Perldn 763 

Reduction  of  metallic by  calcium  hydride.     Perkin 

and  Pratt 1201 

Solubility  of  alkaline  earth in  their  fused  chlorides. 

Arndt    198 

Oxycellulose  nitrates;    Higher  .     Berl  and  Klaye 1157 

Oxycelluloses ;     Acetylation   of   some   • .     Von    Hardt- 

Stremayr   483 

Oxydases  ;  Alcohol -.     Botteubach  and  Hoffmann    1023,  1105 

Oxygen  ;    Apparatus  for  instantaneously  supplying . 

(P)  Bayod  y  Martinez    94 

compounds  ;    Production  of at  Wsh  temperatures. 

(P)  Bender 1090 

generating  apparatus.     (P)  Von  Foreggor  and  others . .    1199r 

for  organic  analysis  :    Continuous  supply  of  pure . 

Seyewetz  and  Poizat 168 

Ozonising  — — ■.     (P)  Fischer    608 

Producing  ■  from  air.     (P)  Mewes 1139r 

Production  of • : 

(P)  Saxason  527 

(P)  Sarason  and  HaUer 1139r,  1199r 

Oxyhaemoglobin     solution ;      Preparation     of    .     (P) 

Hendrikszoon    343r 

Oxythiouaphthnnes.     See  und^r  Hydroxythionaphthenes. 

Ozokerite  ;    Determination  of  paraffin  in  .     Marcusson 

and  Scliliiter 401 

Ozone  ;   Action  of  — ■ —  on  germinating  seeds.    Micheels  and 

De  Heen    332 

Action  of  on  silver  and  mercury.     Manchot  and 

Kampscluilte 825 

Apparatus  for  producing • : 

(P)  Applegarth  and  Quain 930/ 

(P)  Craig    23 

Electrolytic      production      of      .      Fischer      and 

Massenez    156,  208 

Fractional  distillation  of  liquid .     Harries 760 

nitric  oxide,  and  hydrogen  peroxide  ;    Thermic  relation 

of  production  of  ^ -.     Fischer  and  Mar.K. .. .    200,  416 

producers  : 

(P)  Kintner 54 

(P)  Van  der  Sleen 157 

Ozonising    air ;     Apparatus    for    .     (P)  Joseph,    and 

Ozonair,  Ltd 971 

gases     containing    oxygen.     (P)  Aligem.     Elektricitats 

Ges 872 

oxygen  or  gases  containing  oxygen.     (P)  Fischer 608 


Packings  for  Glover  and  other  towers,  &c.     (P)  Mackenzie 

and  Gibson   395 

Paint.     (P)  Telssct    537 

Antl-corroaive  .     (P)  Goddard   264 

base.     (P)  Herrenschmidt    1287 

basis  from  sewage  sludge.     (P)  McLean  and  Paterson. .  774 
for  buildings  : 

(P)  Lorincz  Fest^kgyir  Bet6ti  Tdrsasag    1099 

(P)   Ramos-Garcia    329,  1020r 

for  cement.     (P)  Daniel 1151 

Composition  for  use  as .     (P)  Villar(i 212 

Determination  of  zinc  oxide  in .     Tambon 977 

Driers  for     -    -.     (P)  Guittct 625»' 

Drying    and    grinding      — .     (P)   Haack,    and    Gebr. 

Burberg    58 

containing     lead ;       Home      Office     regulations      for 

making 25 

Manufacture  of : 

(P)  Lebon    1099 

(P)  Standard  Paint  Co 67r 

(P)  Tlrrlblllot    881 

Manufacture  of  distemper .     (P)  Hall 478 

Manufacture  of  permanent  white  .     (?)  Ephralm  2«4r 

Manufacture  of  white .     (P)  Von  Rcjckenthlcn ..  769 
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Paint — coTit. 

Manufacture  of  zinc .     (P)  Lecesne 25 

for  metals.     (P)  Gu6rin 831.  1151 

Non-corrosive,     antifouling     .      (P)    Flack,     and 

Humidine,  Ltd 57 

Regulations  for  the  manufacture  of •  103 

remover  : 

(P)  Austen  and  Maj-wald  477,  831 

(P)   Austen  and  others 1287 

(P)   EUis    159r 

(P)  Reihl  and  Waters 1099 

for   sliips'    bottoms.     (P)  ?chobert 701r 

Stable  emulsions  for  mixing  with .     (P)  Parrot. . . .  769 

U.S.  production  of  mineral 1286 

Waterproof .     (P)  Plonnis 881,  977r,  1151r 

White  from  lead  ores.     (P)  Mills 881 

Zinc  .     (P)  Meyer 701 

Palladium  in  combustions  ;    Use  of .     Dennstedt 1165 

as  contact  sub.stance  in  elementary  analysis.     Jacobsen 

and  Landesen  948 

-gold  alloy.     Ruer 21 

-lead  alloys.     Ruer   206 

Radiation  from  and  melting  point  of  .     Waidner 

and  Burgess   1140 

-silver  alloys.     Ruer   21 

Palm  fruits  ;    Comparison  of  various  • ■.     Drabble 1148 

oil.     Sfie  under  Oils,  fatty. 

Pancreatic  enzyme  ;   Formation  and  decomposition  of  fatty 

esters  by  the  — — .     Pottevin 536 

Papaver  dubmm  ;     Constituents   of   .     Pavesi 1108 

Paper ;     Apparatus    for    spraying    fluid    on    .      (P) 

Hanitzsch 1046r 

bags  for  cement.     Herzberg 220 

Coating with  heavy  colours  in  continuous  lengths. 

(P)  Dresdner  Chronic-  u.  Kunstdruekpapierfabr.  964 

Colorably  coating  .     (P)  Taylor 93 

Colouring  .     (P)  Mitchell 93 

Copying  .     (P)  Morris  and  others 58 

Covering  with  gelatin.     (P)  Langheck  and  others  775 

for  dry  copying.     (PT  Pidelaserra  y  Brias 634 

Dyeing  bands  of  in  shaded    or  mottled   designs. 

•     (P)  Meister,  Lucius,  und  Briining 683 

Dyeing  — —  fast  shades.     (P)  Schwalbe  . .    253,  1007r,  1046 

factories  ;     Purifving    water   from   .     (P)  Oesterr. 

Ver.  f.  CeUulosefabr 65,  220r 

Free  mineral  acids  in  .     Kollmann 482,  633 

half-stuff    from     peat-turf.     (P)  Ksser,    and     Pilgrim 

Paper  Co 112r 

half-stuff  from  peat :   Production  of .  (P)  Beck    889,  889 

industry  ;    German in  1906 941 

industry  ;    Pentoses  and  pentosans  in   relation  to  the 

.     Tollens .". . .  987 

Influence  of  aciditv  of on  fading  of  ink.     Vande- 

velde 548 

Loading    sub.stances    for    use    in    making    — — .     (P) 

Monin 483r,  548r 

Machine  for  coating : 

(P)  Cantine 712,  889r 

(P)  Pepperell  Card  and  Paper  Co 775 

Machine    for    making    wasliable,    fat-proof   .     (P) 

Pering 430,  430r 

Machine  for  producing  a  linen  finish  on .     (P)  Kirfel  889 

machines ;     Utilising    waste  waters    from  .     (P) 

Gerard    713 

making  ;     Bleaching    fibres    and   rags    for   .      (P) 

Sclmehmacher 713 

making  machine.     (P)  Milne   340 

making  ;    Papyrus  for  modern  — — .     Selleger 164 

making;  Philippine  fibres  for •.     Richmond....  274,    941 

making  ;  Products  for  — — •  from  cornstalks,  sugar-cane, 

d'C.     (P)  Drewsen    713 

making   qualities   of  short  cotton  fibres.     Beadle  and 

Stevens 548 

making;   Rosin  size  for .     (P)  Bacon 1213 

Making  water-  and  fat-proof  — — •.     (P)  Pering 988 

Manufacture  of  .     (P)  Dohan 1107 

manufacture  in  Burma.     Sindall 1157 

Marbling     .     (P)  Bayer      and     Passauer     Mech. 

Papierfabr 1252 

marbling  machine.     (P)  Newberry 1238 

mill  effluents.     Vogel    482 

Non-inflammable  enamel  for .     (P)  Degorce 1026 

non-inflammable;  Rendering .     (P)  Wilkin?  1046,  ll97r 

and  paper-board  ;  Manufacture  of from  peat.     (P) 

Beck 889 

parchment ;   Action  of  weak  alkaline  solutions  on 

containing  magnesium  chloride.     Bartsrh    548 

for  photography  ;    Preliminary  treatment  of .     (P) 

Schwartz    716 

Printing  .     (P)  Beer 1197 

Production  of  coloured  designs  on  .     (P)  Meister, 

Lucius,  und  Briining 988 

pulp  ;    Barley  straw  for  .     De  Montessus. 633 

pulp ;    Bleaching  with   electrolytic   hypochlorite 

solutions.     Digby 712 

pulp ;       Dyeing      .      (P)  Meister,      Lucius,      und 

Briining    317,  606r 

pulp  ;    Production  of  : 

(P)  Do  Perini 252r,  1087r 

(P)  Fleury  712 

Pulp  for  roofing .     Sellergen 633 

pulp  ;   Straining  apparatus  for .     (P)  Wheelwright  1156 
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Paper — cont. 

Rat«  of  reduction  of  cotton  and  linen  fibres  in  makmg 

.     Beadle  and  Stevens 1063 

Removing  glaze  from  printed : 

(P)  Erste  Deuts.  Kunstdruck  Papierfabr 274r 

(P)  Scheufelen 220 

sizing.     Arledter 338 

Sizing  printing without  rosin 1026 

Specks  'in  .     Dalen   HI 

stuff  from  beech  wood  ;  Production  of .     (P)  Nagy  1064 

Transparent  .     (P)  FioriUo 1292 

Treatment  of  -.     (P)  INIitchell    93,  839r 

Treatment  of  with  alginic  acid  compounds.     (P) 

British  Algin  Co.,  and  others 46 

Wood-pulp  \\'ith  satin  face.     Klein 482 

Papyrus  for  modern  paper  making.     Selleger 164 

Para  rubber.     See  under  Rubber. 

Paraffin  candles;    Manufacture  of  .     (P)  Agostini 817 

Determination  of  — —  in  ozokerite  and  ceresin.    Mar- 

cusson  and  SchlUter    401 

Determination  of  in  unsaponifiable  matter  from 

animal  fats.     Lewkowitsch    263 

wax  from  Ladysmith  Pit,  Wliitehaven  Collieries.  Bedson  1224 

wax  ;    Refining  : 

(P)  Mijs 86 

(P)  Mijs  Az 250r 

Paraformaldehyde  and  peroxide  mixture.     (P)  Bayer  und 

Co 1213r 

Parameriu  glandulifera  ;  Latex  and  rubber  of  Indian . .     701 

Parchment-paper :    Imitation  Hofmann    Ill 

containing    magnesium     cMoride ;     Action    of    weak 

alkaline  solutions  on  .     Bartsoh 548 

Parian  ;    Minute  structure  of  .     Mellor    151 

Parkia  ajricana  seeds  ;  Oil  and  daua-daua  cheese  from . 

Fincke 1212 

Parsnip  oil.     See  under  Oils,  essential. 

Pasteboard;  Impregnating for  roofs.     (P).  Schreiber. .     873 

Pasteurising  beer,  &c.     (P)  Knipping 217 

Pastry  ;   Use  of  carbon  tetrachloride  for  detecting  colouring 

matters  in  • -.     Vetere 630 

Patents  BiU,  1907  ;    The  — — .     Friswell 572 

and  Designs  Bill    348 

and  Designs  (Amendment)  Act,  1907.     [7  Edw.  7,  c.  28]  1032 
Designs,  and  Trade  Marks  ;    24th  Report  of  the  Comp- 
troller General    '22 

in  Switzerland  ;    Chemical  492 

Pattern  piece  goods;    Producing  .     (P)  Klingberg 1136 

Patterns    on    tissues ;     Producing    transparent   .     (P) 

Giehler    17,  868r 

Pavements  waterproof  ;    Rendering .     (P)  Rauhoff 257r 

•Paving  ;    Bituminous  : 

(P)  Intemat.  Pavement  Co 691 

(P)  Richardson  and  others    691 

material.     (P)  De  Reversat-Marsac .' 49 

Peat    briquettes ;     Manufacture    of    .     (P)  Buss    and 

Fohr 520,  676»,  7.52r 

carbonising  apparatus.     (P)  Jiirgensen 958 

Charring  or  carbonising  .     (P)  Ekenberg 462r 

coking  ovens.     (P)  Stauber 14r 

Conversion   of   nitrogen   of  into   ammonia.     (P) 

Gaillot  and  Brisset    925,  1154 

in  the  distiUery  ;    Use  of  - — --.     Pique 939 

drying  clvinders.     (P)  Carmichael  and  Sharman 1078 

fibre  ;   Production  of .     (P)  Szek 467 

fuel ;    Production  of  .     (P)  Fritz 1128 

Furnace  for  distilling .     (P)  Von  Dittmar 464 

Increasing  nitrogen  content  of for  manure.     (P) 

Bazin    332r 

industries  ;    Irish  .     Ryan 1130 

Manufacture  of  gas  from : 

(P)  Fritz    1232 

(P)  Smith,  and  Nat.  Peat  Products  Co 1079 

Paper  and  half-stuff  from  .     (P)  Beck   889,  839,  1158r, 

'  1158r 

and  peat-bogs  ;    Treatment  of  .     (P)  Miintz  and 

Girard UOO.  1154 

Plastic  masses  from ■.     (P)  Rhadoonitwerke 830 

Preparation  of .     (P)  Greeley 1001,  1191r 

Purilving  and  calcining .     (P)  Simpson 461 

Retort  furnace  for  carbonising  — — .     (P)  Wiesner 464 

Shaft-furnace  for  carbonising .     (P)  Von  Hatten . .     464 

Treatment  of  .     (P)  Biddulph 1231 

IVeatment  of  \vith  an  alternating  current.     (P) 

Bessey 145 

utilisation";   The  Ziegler  system  of 1270 

Waxes  in  .     Zaloziecki  and  Hausmann 830 

Ziegler  process  for  coking .     Zwingenberger 142 

Pectic  acid :   Manufacture  of  and  use  for  wood   pre- 
serving.    (P)  Effendi 470 

Pectolinarin  ;    A  new  glucoside.     Klobb 993 

Pectoso  preparation  from  fish.     (P)  Schwickerath 986r 

Pennyroyal ;  Constituents  of  oil  of  American .     Barrow- 

cU(f   SSO 

Penta-erythrose.     McLeod 160 

Pentoses  and  pentosans  ;    Determination  of  .     Adan . .     835 

and  pentosans  in  relation  to  the  paper  industry.     Tollens     987 
Peppermint  oil.    See  under  Oils,  essential. 
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Perborates:  M»nufairture  of : 

(P)  D*ut8.  Gold-  u.  Silborschcide  Anstalt 160 

(P)  Roesslor  Has»lacher  Co 407f 

IVrrhlor»t*«  ;    Decompositirn  of  by  combustion  and 

Ignition.     (?)  Jaub<^rt 824 

Electrode  for  making  .     <P)  Couleru 16" 

Pwchlohr  acid  ;  Spt^c.  grav.  and  strength  of  solutions  of . 

Van  Kmster    188 

Peitolating  l>eds  ;    Time  of  passago  of  l.quid  through  . 

Clifford   '39 

Pertames ;    Preparing  by  absorption.     (?)  NVarcoUiei  1215 

Pergamyn.  imitation  parchment  paiM>r.     Hofmann Ill 

Permanganates ;    Electrolytic   manufacture   of    alkali    and 

alkaline  earth ■     (?)  Kavier  and  Giraudet S7" 

Peroxides;      Manufacture     of     .     (?)  KirohhotT     und 

Neirath 255r,  967r 

Preparation  of  monobasic  organic .     (?)  Houghton    637, 

llOOr 

Preparation    and    purification    of    .     (?)  Poulenc 

ifrere*    924 

Per-»alU.     Alvarei 607 

PenU  ffratUt  GaertH. ;  Oil  of .    See  under  Oils,  essential. 

Peraolpbate    reducers :     Effect    of    in    photography. 

Scheffer 3:5 

Persulphate*  ;   Decomposition  of .     Levi  and  Migliorini     148 

Petrol ;  Calorimeter  for .     Kawles 665 

Petroleum  ;    Accumulation  of  in  pools.     U.S.   Geol. 

Survey    957 

Acid  oxidation  products  of .     Charitschkow 402 

AcU    754 

from  Alsace.     Graefe 85 

Apparatus  for  rectifying .    (?)  Barbet  and  Jandrier    87r 

from 'Borneo  ;  Composition  of .   Jones  and  Wootton  ■  919 

briquette.     (?)  Guilhot  and  Baedewyns 84 

■handles.  Jtc,  from .     (?)  Kuess    398r 

Composition  of  crude  Boryslaw from  the  third  level. 

\Vielezyn*ki  and  Gnisekiewicz 958 

deposits  of  Berekei.     Charitsckotf 14 

distillates  ;   Deodoriaing .     (?)  Armstrong 145 

distillation   residue? ;     Production   of   asphaltums    and 

bitumens  from .     I-'-  Koy 754 

DiaUUing : 

(?)  Faller  and  Ganz  959 

(P)  Hirzel    521 

ether  as  extracting  medium  ;    Source  of  error  in  using 

.     Marshall    990 

exports  from  California 958 

exports  from  Roumania 103 

Formation  of  .     Neuberg 1192 

Fractional  distillation  of .     (?)  Wells  and  Wells  . .    1233 

Oalician  ;    Composition  of .     Zaloziecki  and  Haus- 

mann    1132 

from  glycerides  ;    Preparation  of  optically-active  . 

Lewkowitsch     1192 

hydrocarbons  ;    Solubility  of  in  acetone.     Perdit 

and   Jagubotf    145 

Improving    odour   of    distillates    of    crude   .     (P) 

Dehnst    863 

Industry  r,l  the  Inited  States 1193 

Ir:''-'"'"-  •  *   listillation  of .     (?)  Hillmer 1043 

rr.  in 521 

o>  i .     ( ?)  Wynne 863 

<j»,:.  -..,  tive .     Rakusin  678 

produc-iiuD  of  Borneo 86 

production  in  Canada 463 

production  of  the  world 1272 

Koducts  ;    U.S.  Customs  decision  on 1133 
Difying  and  dt-odorising .     (P)  Hallcr  and  others  1002 

qnestiOTi  i'^  i'.'.- .  -^iw.    Wielezynski 397 

Balalok'  Nurning  oil  distillate  of  .     (?) 

Fr  .  .iidard  Oil  Co 464 

rectJfylL,  -, =      (?)  Cie.  Ind.  des  P^troles 1129 

refining  ,    t  ..■>.  Ctu)*u«  of 311 

reaidne  :    Influence  of  water  on  the  flash-point  and 

viacoilty  oj .     Charitschkow 958 

resUliKs  ;    Obtaining  fatty  acids  from .     (?)  Breda     464 

realdaea ;    Utilising  for  combustion  and  for  coke 

production      ( P)  Kridlo   402 

realdoam  ;  iJistillation  of  Boryslaw .     Wielezynski     678 

In  Roumania 754,  1 1 32 

Boamaolao  ;    Ojmi<o»ltion  of  .     Pool 958 

Saponifying  : 

(P)   Kuess 1193 

(P)  Loihammcr  and  others 1002r 

SolldifTing  'P)  .Stlepel 87 

8oUdif)ing and  f^onverting  Into  soap.     (?)  Kuess  . .    402r 

■pirlt      .'->»  under  Oils,  hydrocarbon. 

Ht-  •  .     'Pi  Frasch,  and  Standard  Oil  <^.     464 

•''  —  from  raldum  rarbidf .     Charltsdikow        42 

7  •  ri'  nt  of ,     Charitschkow 678 

'I'  to  obtain  a  mixture  for  Internal 

w*.     (p»  Martini    958 

^'  -Irohol.     (?)  Outtmann 678 

Tude .     (?)  Seldenschnur 87 

i  .is: 

I   Co «7r,   34:jr,  651,   1028r,  1163r 

r      2iram<-r  und  Co 947 

1  '     and    natural .     Kondakow 

»«    841 
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Phenacetin :     Determination    of    in    pharmaceutical 

preparations.     Turner  and  Vandcrkleed  486 

Solubility  of in  various  solvents.     Seidell 989 

Phenol ;  Action  of  sulphuric  acid  on .     Obermiller  ....   1080 

Biological  determination  of .     Blyth  and  Goodban     632 

ethers  ;  Derivatives  of .     (P)  Dreyfus 1215 

Ferric  chloride  reaction  of .     Baschig 1273 

solutions  ;    Miscibility  of  in  alkali  with  insoluble 

organic  substances.     Scheuble 276 

Phenol-isatins :      Oxidation     of     .     Liebermann     and 

Danailn 1080 

Phenolphthalein  salts  ;    Constitution  of  .     Green  and 

King   1133 

Phenols  ;    Diphcnylcarbamido  chloride  as  reagent  for  . 

Hcrzog   645 

Phenylacetosalicylate.     Zernik    342 

Phenylcarbylamine  ;    Reaction  of .     Chwala 992 

l-Phenyl-2.3-diraethyl-4-dimethylamino-5-pyrazolone       pre- 
paration containing  iodine.     (P)  Nardelli  and  Paolini  1215 

Phenyldimethylpvrazoloiie  ;    Soap-like  compounds  of  . 

(?)  Esclibaum    33 

l-Phenyl-2.3-dimethyl-4-sulphamino-5-pyrazolone     and     its 

salts.     (P)    Scheitlin    1109 

Phenylethyl  alcohol  in  essential  oils  of  needles  of  Aleppo 

pine  in  Algeria.     Grimal 277 

d-Phenylglucosazone  ;   Melting  point  of .     Tutin 1289 

Phenylglycine  ;   Manufacture  of  — — ■■     (?)  Meister.  Lucius, 

und  Bruning 15,  313r,  819r,  819r,  1194r 

Phenylhydrazine  ;     Action   of   — — •   with   molybdates   and 

gold  salts.     Pozzi-Escott   645 

Phenylnaphthimidazole  ;    Amino-oxysulphonic  acid  qf . 

(P)  Act. -Gee.  f.  Anilinfabr 605r 

derivatives.     (?)  Act.-Gcs.  f.  Anilinfabr 16)-,  16r 

Philippine  fibres  for  paper-making.     Richmond   274,  941 

medicinal  plants;    Constituents  of  some  .     Bacon     274 

Philippines  :  Non-metallic  minerals  in  the 1040 

Phosphate  industry  in  Tunis 883 

of  lime ;    Converting  tiibasic  into  the  monobasic 

phosphate  and  calcium  oxide.     (P)  Walkey ■.     201 

Phosphates  ;    Action  of  on  living  cells  and  ferments. 

Bokorny 62 

of  iron  and  aluminium  ;  Double .     Cohen 686 

of  soil ;  Action  of  water  and  aqueous  solutions  on . 

Cameron  and  Bell   , 1207 

in  soils  ;  Availability  of .     Leather 1059 

Phosphatic  manui'es  ;    Influence  of  lime  and  magnesia  on 

.     Westhausser  and  Zielstorff  424 

Phosphor-bronze  not  cracking  at  high  temperatures.     (P) 

Claessen    52 

Phosphoric   acid ;     Determination    of   volumetrically. 

Richardson    1110 

Influence  of  ammonium  sulphate  on  manurial  value  of 

bone-meal .     Bottcher 424 

in  pottery  body  mixtures  ;  Action  of .     Parmclee  . .     321 

Quantitative  volatilisation  of from  its  salts.     Jan- 

nasch  and  .Tilke  1164 

Solubility  of   calcium  sulphate  in  solutions  of  . 

Taber   148 

Phosphorous    acid ;     Determination    of   .     Marie    and 

Lucas    893 

Phosphorus;  Allotropic  modifications  of .     Boeseken  . .     923 

in  foods.     Balland  29 

in  iron  or  steel ;   Errors  in  determining .     Chesneau  1201 

Manufacture  of : 

(?)  Landis,  and  Amer.  Phosphorus  Co 872 

(?)  Morehead  and  others  1054 

from  mineral  deposits  ;  Extraction  of in  the  United 

States     254 

necrosis  at  Moreland's  factory,  Gloucester  ;  Fatal  case  of 

489 

Oxidation  of  .     Jungfleisch   923 

red ;        Preparation      of      finely-divided      .      (?) 

Todtenhaupt 701 

Relations  of  extractive  to  protein  phosphorus  in 

Aspergillus   niger.     Koch  and  Reed    706 

in  steel  ;  Determination  of .     (P)  Ridsdale 1104 

Phosphorus  compound  ;   (Organic formed  by  yeast  juice 

from  soluble  phosphates.     Young 420 

nitride.     Stock  and  Grtineberg 759 

sesquisulphide  ;   Detection  of in  matches  by  iodine. 

Wolter    892 

Phosphotungstic  acid  ;    Defecation  of  crude  beetroot  juice 

by .     Pellet 27 

Photographic  bromide  papers  :    Coating .     Ouilleminot  1060 

bronude  prints  toned  by  the  sulphide  process  ;  Reducing 

.     Smith    839 

developer  : 

(?)  Buisson 716 

(?)   Williams  and  Bryant 344 

developer  ;     Tn-Amino-o-hvdroxybenzylamine    as   . 

(?)  EInhorn    33 

developers ;    Triamlnobenzene    and    triamlnotoluene  as 

.     KOnIg  and  Staehlin 638 

dcvcloners  ;   Use  of  compounds  of  developing  bases  and 

sulnhuroufl  acid  as : 

Lumidre  and  Sevewctz   33 

(?)  Soc.  Anon.  Lumlftre 779 
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Photographic — eont. 

emulsion.     (P)  Lederer 344,  1295r 

emulsion  ;  Silver  phosphate .     (P)  Schwartz. .  1109, 1163r 

film: 

(P)  Lumifire  et  ses  flls 1029,  1255r 

(P)  Macaire 991r 

(P)  Smith    67r,   779,   779r 

(P)  Soc.  Anon,  de  Cellulose-Coton    1255 

halation  ;    Coloured  layers   which  prevent  .     (P) 

Lumiere  et  ses  fils 1216 

image  ;  Properties  of  the  latent .     Demole 434 

images  ;   Conversion  of  silver into  catalytic  images 

and  colouring  the  same  : 

(P)  Oros   ." 280,  2S0 

(P)  Neue  Photographische  Ges 435r,  717,  990r 

paper  : 

(P)  Lumifire    716r,   839 

(P)  Schwartz    716,    1295r 

(P)  llltzen     344 

paper  ;   Self -toning .     (P)  Poulsen 114r 

plates.     (P)  Burnett  779 

plates  ;  Action  of  light  on .     Eykmann  and  Trivelli     487 

plates  ;  Action  of  water  and  developing  solutions  on  the 

sensitiveness  of -.     Lumiere  and  Seyewetz  ....     891 

plates  ;    Development  of  fog  on  — — .     Lumiere  and 

Seyewetz    487 

plates  ;    Effect  of  mercuric  chloride  vapours  on  . 

Kof  and  Haehn  990 

plates,  films.  &c.  ;  Anti-halo .     (P)  Balmitggre 1029 

plates;  Natureof  film  on  — after  exposure.    Homolka    487 
plates  ;  Removal  of  thiosulphate  from by  perman- 
ganate.    Granger     638 

plates  ;  Salts  formed  in  fixing  — ■ — .     Lumiere  and  Seye- 
wetz         779 

prints;  Converting  silver into  coloured  prints.     (P) 

Tranbe   1029 

prints  ;    Treating .     (P)  Schumacher,  and  Klimsch 

und  Co 487r 

processes.     Theory  of .     Sheppard  and  Jlees 435 

three-colour  process.     Traube  638 

Photographs  in  colours  ;    Making by  the  "  bleach-out 

process."     (P)  Smith  and  Merckens 1029 

Intensification  of .     Lemaire 279 

on  metal,  glass,  &c. ;    Production  of  .     (P)  Hans  717, 

1216r 

on  plastic  substances.     (P)  Mauvillin 717 

Production  of  coloured .     (P)  Wagner 344 

Production    of    mono-    and     polychrome    .     (P) 

Smith  and  Merckens 1029,  1109r 

Reproducing  coloured .     (P)  Browne 280r 

Photography ;     Bleach-out    process    of    colour    .     (P) 

Smith  and  Merckens  1109 

in  colours  : 

(P)  Davies    1029r,   1029 

(P)  Lumiere  et  ses  flls 779r 

(P)  S6be    280 

in  colours  on  autochrome  plates.     Gravier 1109 

Sensitised  surfaces  for  use  in .     (P)  Bolas 1255 

Sensitisers    for    dyestuffs    for    .     (P)    Smith    and 

Merckens      779 

Three-colour ,  and  plates  therefor.     (P)  Pfenninger     947 

Photometers  : 

(P)  Bryhni    1255 

(P)  Harrison  642 

(P)  Torda    840r 

(P)  VVeUington   1067 

for  testing  electric  lamps.     (P)  Bartels 1164 

Phthalein  dyestuffs : 

Catecholphthalein.    Meyer  and  Pfotenhauer 466 

Fluoresceins  and  eosins  from  4-hydroxy-  and  4-metlioxy- 
phthalic  acid  and  from  hemipiniciacid.     Friedl  and 

others   1134 

Phthalic    acid ;     Detection    and    determination    of    . 

Boswell 282 

Phthalonic   acid  ;     Detection   and   determination   of  — — ■. 

Boswell 282 

Oxidation  of  naphthalene  to  — ■ — -.     Daly 919 

Phthalophenone  test-paper  for  hydrocyanic  acid.     Thiery  168,  281 
Phytin  ;    Distribution  of  —  in  plants,  and  an  enzyme, 

phytase,  which  decomposes  it.     Suzuki  and  others  1061 

Phytostercl.     Windaus  and  Hauth 1150 

from  Calabar  beans  ;    Xew .     Windaus  and  Hauth       69 

of  calabar  fat ;  Fatty  esters  of .     Jaeger 1244 

Fatty  acid  esters  of .     Jaeger 102 

Phytosteryl  acetate  test  for  adulteration  of  fats  ;    Bomer's 

.     Jaeger   346 

Pickling  bath.     (P)  Laverty 828 

process.     (P)  Hernsheim  and  Bonwell 1144 

Picrolonates  of  some  alkaloids.     Warren  and  Weiss 1213 

Pigment ;  Basic from  lead  sulphate.     (P)  Mills 103 

colours  ;   Yellow  and  orange .     (P)  Meister,  Lucius, 

und  Briining 421r 

Composition  and  analysis  of  zinc-lead .     Buskett  . .     624 

Electrolytic   manufacture   of .     (P)    Chaplin   and 

others    103,  1287 

for  house  painting.     (P)  Ramcs-Garcia 264 

Lead .     (P)  Ramage    1245 

Lead  free  — ■ — ■  ("  Grisol.")     Livache 624 

Manufacture  of : 

(P)  Arnibruster    421 

(P)  Townsend  and  Sperry 477r 
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Pigment — corU. 

Preparation  of  oil  colours  cr  pastes  from  .     (P) 

Parrot    769 

Printing  ink .     (P)  Fireman 57,  831r 

Production    of    from    aluminous    minerals.     (P) 

Lecesne    1151 

White .     (P)  Giband  and  Bang 103 

Pine  and  its  products  ;    Industrial  and  scientific  aspects  of 

:     Hertz 625 

oil.     See,  under  Oils,  essential. 

pulp  ;  Manufacture  of  piu-ified  soda .     (P)  Sharp  . .  340 

resin  distilling  apparatus.     (P)  Lagrolet 934 

wood  distillation  in  the  United  States 14 

Pinene  hydrochloride  :  Treating  turpentine  fcr  making . 

(P)  Wcizmann,  and  Clayton  Aniline  Co 1028 

Using  residues  from  preparation  of  — ■ —  from  oil  of 

turpentine.     (P)  Behal  223 

Pinguicula  vulgaris  ;  Benzoic  acid  in .     Loew  and  Aso  . .  894 

Pinus  halapensis  ;  Oleoresinof .     Tschirch  and  Schulz  . .  625 

Pintis   Sabiniana   Douglas  ;     Oil  of  .     See   under   Oils, 

essential. 

Pinus  Sabiniana  ;  Resinous  balsam  of .     Kremers  and 

others     1027 

Pipes  ;  Forming  protective  lining  in .     (P)  Van  Huffel  . .  189 

for  use  when  immersed  in  chemical  liquids.     (P)  Judson  516 
Pitch  ;  Application  of  — —  as  agglomerant  for  artificial  fuel. 

(P)  Marriott 397 

Brewers' .     (P)  Deuts.  Conservierungsges.  f.    Nah- 

rungs-  u.  Oenussmittel 336,  1156r 

from  coal  tar  ;  Manufacture  of .     (P)Riitgers  Chem. 

Fabr.  f.  Theerprodukte    145 

for  coating  beer  and  ale  packages.     (P)  Dippel,  and 

Busch-Freund  Brewers'  Supply  Co 545 

oil ;    Piirifying ;     (P)  Hesse 103r 

Preparation  of  neutral  brewers'  • — — -.     (P)  Schmied  ....  888 

from  tar  or  heavy  tar  oils  ;  Production  of : 

(P)  Chem.  Fabr.  Florsheim  Dr.  H.  Nordlinger  . .  250 

(P)  Wendriner 87 

Treatment  of .     (P)  Slalden 817 

Plant  alkaloids  ;  New .     Pictet  and  Court 1159 

food  ;    Ammoniacal   nitrogen    as    .     Gerlach  and 

Vogel    60 

tissues  ;  Detection  of  sucrose  in .     Bourquelot 720 

P/an<acfo  species  ;  Aucubiii  in .     Bourdier 1065 

Plants ;     Distribution    of    odorous    constituents    in    . 

Charabot  and  Laloue  945 

Distribution  of  terpene  derivatives  in  .     Charabot 

and  Laloue   275 

Formation  and  distribution  of  essential  oil  in  perennial 

.     Charabot  and  Laloue    166 

Manganese  and  the  development  of .     Salomone  . .  1289 

marine  ;  Extraction  of  mineral  and  organic  matter  from 

.     (P)  Laureau 407 

Migration  of  odorous  compounds  in  .     Charabot 

and  Laloue *8t 

Production    of    fibres   from   .     (P)    Blachon    and 

Peretmere    819 

Production  of  textile  fibre  from  .     (P)  Soc.  Anon. 

pour  I'Acquisition  des  Brevets  Typha 1004 

Plaster  ;  Burning  and  dehydrating .     (P)  Cliauffert 1049 

Continuous  burning  of .     (P)  Raithel 411 

Continuous  manufacture  of -.     (P)  Borias 256 

Extraction  of  sulpliur  from .    (P)  Miintz  and  Nottin  925 

objects  ;    Hardening .     (P)  Hippe 204,  825r 

of  Paris  ;  Changes  involved  in  production  and  setting  of 

.     Davis "28 

of  Paris  moulds  ;  Manufacture  of  stronglj  water-absorb- 
ent   .     (P)  Deut«.  Gips-Verein 49 

Phvstic  compositions  from  fibrous  materials.     (P)   Gonner- 

niaun  and  Pi,eif ~^\r 

mass  from  fibrous  material.     (P)  Reif  and  Gonnermann    20a 
masses  from  leather,  wood-meal,  cork,  wool,  hair,  and 

cellulose  ;    Manufacture  of .     (P)  CoUardon  . .  539 

material  containing  celluloid,  glucose,  and  gelatin.     (P) 

Bondet   •  •  ^34 

material  from  cellulose  ;   Transparent,  strong .     (P)  ^ 

CrumiCre 11'- 

material  for  rubber  substitute.     (P)  Sauton 1021 

material:   Treatment  of .     (P)  Scott.". ...... .  873r 

substances  :  Mixing  and  treating  — — .     (P)  Du  Pont  . .  599 

Platinum  ;   Alloys  of with  copper,  gold,  silver,  tin,  and 

lead.     Doerinckel »-; 

Alloys  of with  iron.     Isaac  and  lammann vn 

amalgam  ;   Property  of  —  : 

Lebeau ^rf. 

Moissan Y,ci 

Crystallised .     Limmer ii*" 

Decomposition  of .     Gross 1097 

Electrolytic  oxidation  of .     Marie W'O 

Extraction  of .     (P)  Seigle -58r 

in  New  South  Wales \\; -W  ' '  ^"^ 

Radiation  from  and  melting  point  of  .     Waidner 

and  Bur<^ess             i  I4u 

Separating —^  from  other  material.     (P)  Michaelsen. .  1012 

vessels  :   Cause  of  destruction  of .     Heraeus 1210 

Platinum  silicide.     Lebeau  and  Novitzky   ■•••••;■•• ^27 

siUcide  and  platinum-copper  silicide.     Vigouroux 970 

Pleochroism  of  silicates  coloured  by  basic  dyestuffs.  Comu..  768 

Plumbic  acid  ;    CoUoidal Bellucci  and  Parravano  . .  149 

Hydrosols  of •    BeUucci  and  Purr-               z  JO 
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pliuit»  of  Western  Australia.     Mann  and  Tncc 1064 

Potoonlng  by  m.-roun-  :  Antidotes  to .     Von  Balatini  . .   1291 

FoiMMt :  Obtaining  solutions  of  bacterial .     (P)  Bcrgell 

and  Meyer 420 

Fottehine  materials  from  re-ins,  *c.     (P)  Elkeles  and  Klie  . .     103 

in^diam.     iP)  Rathmann  58 

Polypeptides  :    Formation  of  bv  hvdrolvsis.     Fischer 

aiui  Abderhalden ". . .". " 1165 

PoreeUin  colours.     Muthraann  and  others 1048 

colours  ;   Liquid  hard .     Zimmer 761 

Decoration  of .     (P)  Galluba  und  Hofmann 1093 

FWng (P)  EDis  323 

Pnrnape  for  bnminir .     ( P>  Maver 609 

kiln*  : 

<Pi  Murray    1092 

(Pi  Rouveure    690 

Sla„../. .....      ^j    flre-proof    .     (P)     SchCfl.     and 

und  Mayer 1009 

of. -.     MeUor 161 

-  !■■  •  wiiraphs  on  — — .     (P)  Hans "17 
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Pti).;,.  ....  (■■..•loiiraphs  on  — — .     (P)  Hans 
Portland  cement.     .See  under  Cement. 

Portugal  :  Copp.>r.  wolfram,  and  lead  exports  from ....    1201 

Potash  ;  Extraction  of from  rock.     (P)  Cushman 608 

in  soils  ;  Availability  of .     Leather   1059 

Syndicate  ;   Sales  of  the in  1906 606 

Potassiom  alloys.     Smith 1201 

Determination  of volumetricallv,  as  cobaltinitrite. 

Drushel    1256 

-sodium  alloy  :  Formation  of  a  liquid by  soil  electro- 
lysis.    Bassett 180 

Pota«»inm  ammonozincate.     Fitzgerald 687 

tiisulphite  :      Manufacture     of     .     (P)     Van     den 

D.  iessche   6P9 

bitartrat^  :   Extracting without  the  use  of  fuel.     (P) 

Fernandez    1295 

hltartT.^te  :    Rapid  crjgtallisation  of  solutions  of  -^-^. 

IP'  C\e.  Franc.     Piod.  Tartriquos 778 

carbonate  from  beetroot  salt  < ;  Production  of  rich . 

(P>  Bauer 507 

carbonate  or  bicarbonate  :    Manufacture  of  ^-^  from 

charcoal  re«idues.     (P)   Oriin    408 

^lor*'-       r>--  -orous  Gartenmeister .'.     223 

'**''  >  with  potassium  cliroraate  and 

md  silver  chloride.     Shemtschushny  . .     400 
'0«»l" •-    '■    iii    felspar;     Extraction    of   .     (P) 

.>»ayie. .      1008 

compounds  ;   Production  of .     (Pl  McKec 1198 

cyanide  :    Manufacture  of .     (P)  Morris '    1279 

fcrncyanide  :    Preparation  of .     Karslake 759 

hydroxide  ;   Making  crystalline .     (P)  Salzbergwerk 

>eu«tag«furt    _    _     871 

hydroxide  ;    Solution  of  copper  or  cupric  oxide  in  fused 

.\ntonow  and  Malyschew 148 

iodide  :  Action  of  certain  substances  on .     .Szilard  .    1031 

•magnesium  carbonate  ;    Decomposing  formed  in 

making    potash    t»y    the    magnesia    process.     (P) 

salztx-rg^verk  N'eu-Stassfurt 689 

permanganate:    Removal  of  thiosulpha'tefrom' pho'to- 

tgaphic  plates  by .     Granges 638 

permanganate  ;  Solubility  of .     Worden  452 

peroxide  :  Manufacture  of .     (P)  Jaubert  . ...  lOOS  "]047r 

salta  in  Spain   l'>78 

tetTBthlonate  :    Action  of  potassium  siiiphi'te'  on  '— ^' 

^^o'-^**   1197 

PoUto  distiUeries  ;  Souring  of  malt  in .     Thum 

■p4nt.     Ste  Spirit. 

PoUtoei^^Det^inatlon  of   sugar   in    .     PeUet    and 

EztneUon  of  starch  or'alco'hoV  and  a  nutr'*'^'^  ''**** 
nom  .    (p)  .sti-fien    710 
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Polten'  dajr  in  New  Zealand 


Sti-fleti     710^ 

•  'n Morgenstem    . . . ' 

pec.  grav.  and  starch  content  of . 


PCTM^iUce  of  soUnine  in .     Morgenstem 

BcUtioo  between  ip  .  . 
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Discovery  of . 


•Up  :   Pllteri  for  — :"  fPrBritUIn  "' 1199 

'""  ^Hoi^rh?i,r'"*"'. '":  — :.  :^.\  '.'"."•"■"■.r  1092 

Pott«Ty  :    Ancient Le  f-hateUer 40r 

bodr  dmooinUon      Weelans V:^ 

body   mlxtof.^:    Action  of  phosphoric  i^ld' in' 1^11' 

I  arm'-lee    •  „, 

B<frnir,5r — .   (p)  Billon ;;:/, 

—.*«>*    If,  Wright ■.;■.■. ,oi.: 

I  n»«.     Watkin ,[ 2„2 

rfiiraj  and  physical  changes  In '-'.  '  Mellor     37.5 


'  ft  Otbhons  and  others 

'P»  Marray    

-"'   -rrens;    fias  ftred  —i:; '  (pjivi'^^,,-  j^^ 

Barton  , aoo 

.     ../-  of :  

'Pi   Kls<^ohr    

fPl   Risli!r  and  To    .'..'.*'.',',*'' 

.-.....--  -  v^roond-^-l^'/'Blnnii 
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H7:t 

321 

•  ■ 1199 

W  '^»« 409 

rhite .      Hofie      319 
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Powder ;    Flameless  for  guns.     (P)  Duttenhofer    167,  840, 

lllOr 

of  low  freezing  point.     Vender 114 

Manufacture  of  smokeless .     (P)  Himalaya 717 

Semi-smokeless .     (P)  Gentieu 1216 

Smokeless  : 

(P)  Brown  and  others 1216 

(P)  Gentiou   167 

smokeless  ;    Apparatus  for   manufacturing  .     (P) 

Gentieu    1030 

yielding  little  smoke.     (P)  SchOneweg 893 

See  also  Explosives. 

Powders  ;     Air    elutriation    of    fine    .     Cushman    and 

Hubbard    762 

Rendering  certain readily  misciblc  with  water.     (P) 

Blackie  990 

Praeseodvmium    compounds  ;     Preparation   of   pure   . 

Orlow    223 

President's  .Address  791 

Press  ;   Autoclave .     (P)  Decauville 751 

Printing    blocks    or    plates ;     Manufacture    of    .     (P) 

Collardon   606r 

calico  ;  Apparatus  for .     (P)  Hulme 92 

circular  fabrics  ;    Afachine  for .     (P)  Soc.  Anon,  de 

Blanchiment,   Teinture,   Imp.,   et  Apprets   de   St. 

Julien     964 

cylinders  for  fabrics  and  paper  ;    Production  of  . 

(P)  Cowper-Coles 868 

fabrics  :    Machine  for  : 

(P)  Pickup  and  Knowles   467r 

(P)  Soc.      Anon.     Blanchiment,     Teinture,     et 

Apprets  de  St.  Julien 606r 

(P)  Wilson 316 

in  gelatin  colours  with  oiled  formes.     (P)  Livingston    ..      626 
indigo   dyestuffs    on    animal   or   vegetable    fibres.     (P) 

Badische  .Anilin  und  Soda  Fabrik 1007 

ink.     (P)  Klein 421 

-ink  pigments  ;   Manufacture  of .     (P)  Fireman  . .       57 

leather  and  skins  in  colour.     (P)  Dubois 1007 

machine  :   Plate .     (P)  Forest  et  Cie 1136 

machine  ;   Warp .     (P)  Landenberger     1046 

plates ;     Preparing   by   electrolytic   etching.     (P) 

Strecker-Aufermann 536 

processes  in  which  chemical  inks  are  used.     (P)  Wyse  . .     821 

red  on  fibres.     (P)  Kalle  und  Co 16 

Shaded  colours ;  Machine  for  — — .    (P)  Meister,  Lucius, 

und  Bruning    316,  964r,  964r 

sulphide  dyestuffs.     Wander   1237 

textile  fabrics.     (P)  Kay  and  McGregor   16 

textiles.     (P)  Calico  Printers  Association,  and  Fourneaux  1007 

textiles  or  paper.     (P)  Beer 1196 

textiles ;     Producing    discharge    effects    in    .     (P) 

Calico  Printers'  Association,  and  Dydynski 682 

wallpaper  in  a  single  operation.     (P)  Biirmann 1137 

warp;  Machine  for .     (P)  Schoen,  and  Stinson  Bros.     197 

yarn  ;    Apparatus  for  : 

(P)  Bontor     606 

(P)  Lyford,  and  Hartford  Carpet  Corporation  . . .     316 

Prizes  for  alcohol  denaturing  processes 994 

for  producing  mangrove  bark  extracts 994 

offered  by  the  Society  of  Dyers  and  Colourists 283,  841 

Producer  temperatures  ;  Measurement  of .     Threlfall  . .     366 

Projectiles  ;   Armour  piercing .     (P)  Hadfleld 416r 

Protective  linings  in  pipes  ;  Forming .     (P)  Van  Huffel     189 

ProteidB  ;  Formaldehyde  colour  test  for .     Acree 780 

Treatment  of for  preparing  adhesives.     (P)  Isaacs     477 

See  also  Albuminoids. 

Protein  content  of  barley  ;  Determination  of by  Millon's 

reagent.     Lintner     705 

derivatives:  Solvent  for .     Ostromysslensky 1165 

Synthesis  of by  means  of  trypsin.     Taylor 336 

substances  from  cacao  husks  ;    Extracting  .     (P) 

Cracau     1062 

Proteins  from  cereal  flours  ;    Rotary  powers  of  the  . 

Lindct  and  Ammann    940 

Prulaurasin.     Caldwell  and  Courtauld 437 

Pseudocodeine  ;     Conversion    of    chlorocodide     into    

Knorr  and  Hftrlein C6 

Pseudoionone  hydrate   and   an  isomeride  ;    Production  of 

.     (P)    Coulin    839 

Pseudo-tannic  extracts  ;  Production  of .     (P)  Jean 770 

Puer  liquor  :   Substitute  for .     (P)  Kohn  and  Jellinek  . .    1022 

Pulegone  ;   Base  CmHivNO  from .     (P)  Semmler    33 

Pulp  :  Loss  of in  diffusion  water.     Claassen 540 

Manufacture  of .     (P)  Dohan 1107 

manufacture  in  Burma.     Sindall 1157 

-mill  effluents.     Vogel 482 

Production  of     white .     (P)  Gagedois 483r 

Reclaiming from  waste  water.     (P)  Parker 220r 

from  straw  ;   Production  of .     (P)  Haemers  et  Van 

den   Bavifire    713,   775 

Wood  used  foi in  the  United  States 164 

Pulverulent  mat(;rials  ;  Preparing for  brlquctting.     (P) 

Mashek     601,  601 

Pump  ;   Modified  Sprengel  mercury .     (P)  Beutell 489 

Pumping  gaxf-H  :    Apparatus  for  altering  level  of  liquids  for 

.     (P)  Allgem.  F<;uert<!Chn.  Ges 751 

PutrcHclbility  ;    Hamburg  test  for  .     Korn  and  Kam- 

mann    888 
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Pyknometric  method  ;  Application  of to  precipitates  in 

beet  root  juice.     Gillot  and  Grosjean 

Pyrane  series  ;   Researches  in  the .     Blaise  and  Gault  . . 

PjTidine  ;   Hydrogenation  of by  the  catalytic  action  of 

nickel.     Sabatier  and  Mailhe 463 

PjTimidine  derivatives  : 

(P)  Horing    1066 

(P)  Merck 1254,  1254,  1254 

(P)  Schering    114 

(P)  Weber     552r 

PjTites  burner  gases  ;   Purifying .     (P)  Ges.  der  Tente- 

lewschen  Chem.  Fabr.,  and  Eschelmann 1138,  1238r 

cinder  ;    Desulphurising  and  agglomerating  .     (P) 

Hill,  and  Gen.  Chemical  Co 474,  474 

Extraction  of  metals  from  .     (P)  Prod.  Chim.  de 

Croissv      lf>13»- 

furnaces.     (P)  Morton,  and  L'uited  Alkali  Co 823 

Production  of  iron  ore  by  smelting  burnt  .     (P) 

Elektrische  Zinkwerke 156 

roasting  ;   Theory  of .     Truchot 615 

Pyritic  smelting.     (P)  Arden 929 

smelting  apparatus.     (P)  Antoonovich  1013 

PvToligneous  acid  ;  Purifjing .     (P)  Garroway 402r 

products  ;   Obtaining .     (P)  Pag6s,  Camus,  et  Cie.     920, 

^  ■  1080,  1233 

Pyromellitic  acid  and  resorcinol ;    Condensation  of  - 

Silberrad    

Pyrometer  : 

(P)  Ffiry    673r 

(P)  Eerv  and  others   396»- 

(P)  Hammond,  and  White  Dental  Manufacturing 

Co 518 

Expansion  radio (P)  E^ry 1040 

Liquid  .     (P)  Gabreau 12 

tubes  ;    Action  of  heat  on  quartz  and  magnesia  . 

Austin  and  Aiellor  380 

Water .     (P)  Havard .........      307 

P^Tometers  ;   Sentinel and  their  apphcation  to  the  heat 

treatment  of  tool  steel.     Brearley  and  Moorwood  . . 
Pyrone    dyestuffs.        3.'4' -  Dihydroxy  -  a -naphthoflavonol. 

Kostanecki  and  Bigler 

PjTophosphates :     Soaps    and   lyes    containing   .     (P) 

Bernard    

P\T-oxylated    powders  ;     Detonating    wet    .     (P)    Von 

Schroetter    S^l?" 

Pyroxylin  ;   Optical  analysis  of .     De  Chardonnet 892 


Q 


Quartz  from  decomposed  granite  ;   Extraction  of .     (P) 

Gaved 1281 

pyrometer  tubes  ;   Action  of  heat  on .     Austin  and 

Mellor 380 

Queensland  :   Mineral  production  of 531 

Quercitol  in  Chamcrrops  humilis  leaves  .     Miiller 1293 

Quinazoline    from    o-nitrobenzaldehyde ;     Preparation    of 

.     (P)  Paedel 114 

Quinine  in  1906.     Boehringer  und  Soehne 112 

Detection  of .     Abensour 836 

Herapathite  reaction  for .     Madsen 166 

oxymagnesium  haloid  compounds  and  quinine    esters. 

(P)  Ver.  Chininfabr.  Zimmer  und  Co 33 

Reactions  for -.     Reichard 340 

Quinizarins  :    Chloro-substituted .     (P)  Meister,  Lucius, 

und  Briining  405 

Quinol  and  its  chloro-derivatives  ;   Thio-derivatives  of . 

(P)  Badische  AniUn  und  Soda  Fabrik 434 

Quinoline  ;     Action   of  on   indanthrene.     SchoU   and 

BerbUnger    194 

dyestuff ;  Blue .     (P)  Meister,  Lucius,  und  Briining     920 

group  ;  Dvestuff  s  of  the .     (P)  Meister,  Lucius,  und 

Bruniug    313 

Quinolphthalein  salts  ;    Constitution  of  .     Green  and 

King  1133 

Qui  none  ;   Gelatin  rendered  insoluble  by .     Lumifere  and 

Seyewetz    703 

Quinoneimide  dyestuffs  :    Formation  of  from  amines. 

Ostrogovich  and  Silbermann 604 


Radioactinium.     Hahn  116 

Radio-active  crystals  ;    Production  of : 

(P)  Reitz  1028 

(P)  Simon    279 

element ;   New  - — — .     Boltwood 1 165 

Radium  from  actinium  ;  Production  of .     Boltwood  . . .  169 

Chemical  action  of .     Berthelot 282 

emanation  ;   Chemical  action  of  the .     Ramsay  . . .  556 

emanation  ;     Effect   of    high   temperatures   on   . 

Makower  and  Rues 721 
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Radium — cont. 

Immediate  parent  of .     Hahn 1298 

and  its  transformation  products  ;   Effect  of  temperature 

on  the  activity  of .     Bronson 436 

RaflSnose  ;    Detection  of  small  quantities  of .     Neuberg 

and  Marx 478 

Splitting ■  into  sucrose  and  rf-galactose.     Neuberg  . .     478 

Raising  liquids  ;    Apparatus  for .     (P)  Frenot  and  Van 

Genechten    141 

Ramie  ;   Decorticating .     (P)  Blachon  and  Peretm^re  .  .1005r 

Decorticating,    hackling,    and    degumming    .     (P) 

Radclyffe   91 

Retting  and  degumming .     (P)  Guerry  and  Ponthus       17 

slubbing  ;  Mercerising  and  dyeing .     (P)  Steiner    ..    1136 

Treatment  of ■■     (P)  Bendel 524r 

Rape  oil.     See  under  Oils,  fatty. 

Raphia  Rvffia  of  Madagascar  ;  Wax  from .     Haller  ....      420 

Raspberry  seed  oil.     See  under  Oils,  fatty. 

R,eaction  chambers  ;  Filling  material  lor ■.     (P)  Petersen  1130 

towers.     (P)  Scherfenberg 955 

Reactions  ;    Electrical  plant  for  producing  chemical  . 

(P)  Moscicki 876 

in  gases  at  the  temperature  of  the  arc  ;    Production    of 

(P)  NaviUe  and  others 23,  209,  1015r 

Rectifying  apparatus  for  vclatile  hquids.     (P)  Cie.  Indus- 

trielle  des  Petroles    1129 

columns  ;  Coohng  and  condensing  devices  for .     (P) 

Vallat   1040 

mixtures    of    vapours ;      Apparatus    for    .      (P) 

Ponomarew    518,  1129 

Red  lead  ;  Manufacture  of .     (P)  Montgomery  and  others     537 

Reducers  ;  Persulphate  and  ferricyanide  — — •  in  photography. 

Scheffer    33 

Reducing  compounds  electrically.     (P)  Price 1055 

compounds  with  electrically  developed  heat.     (P)  Tone  1242 

compounds  electrolytically.     (P)  Tone 419 

organic  and  inorganic  compounds.     (PI  Kapff 255r 

Reduction  by   carbon  or  sulphides   in  presence   of   alkali. 

(P)  Bayer  und  Co 1274 

Method  of .     Weyl 42 

Method   of   effecting  .     (P)    Becket,   and  Electro 

Metallurgical  Co 932 

of  minerals,  &c.  ;  Electric .     (P)  Petersson  327,  327,  874r, 

1203r 

processes  ;  Metal  hydrides  in  — — .     Fokin 169 

Refractory  bodies  for  Ughting  and  heating.     (P)  Cie.  I'ranc. 

pour  I'Exploit.  Proc.  Thomson-Houston 1232 

material : 

(P)  Acheson  and  Smith    152,  152 

(P)  Asbestos  Wood  Co 925, 1146r 

(P)  Collins 824,  925,  1281r 

(P)  Velter    1010 

materials  ;    Treatment  of by  the  electric  arc.     (P) 

General  Electric  Co 1148 

Regenerative  chambers.     (P)  Scherfenberg 955 

Reeulating  quantities  of  two  fluids  to  be  mixed.     (P)  Baron, 

and  Fuel  Saving  and  Water  Treating  Co 750 

Rescue  apparatus  ;  Use  of  liquid  air  in .     Simonis 710 

Resinous  substances  :    Purifying   and  filtering  crude . 

(P)Col 1207 

Resins  ;  Bleachinc .     (P)Verein.  Chem.  Werke    . .  1150, 1286r 

Indiarubber .     Ditmar 422 

PoUshing  or  varnishing  material  from .  (P)  Elkeles 

and  Klie •     103 

Preparateon  for  decolorising  .     (P)  Macherski  and 

Koperski    159 

Resoflavin.     Herzig  and  Tscheme 193 

Resorcinol  with  mellitic  and  pyromellitic  acid  ;  Condensation 

of .     Silberrad 43 

Reaction  of .     Carobbio 222 

Retort.     (P)  Duisdieker 599 

for  carbonising  coal ;    Vertical .     (P)  Woodall  and 

Duckham 1271 

for  distiUing  coal,  *c.     (P)  Parker 12/1 

for  distilling  with  open  steam.     (P)  Grossmann 10*7 

Extracting .     (P)  Gardner 751 

furnace  for  carbonising  peat,  &c.     (P)  Wiesner 464 

Gas .     (P)  Keough 42 

Gas  generating .     (P)  Stewart  and  Coolcy 309 

Mercury  - — .     'P)  Brown 618 

lining  ;   Refraetorv .     (P)  Smith  and  Glynn 956 

forwood  distiUation.    (P)  Brown,  and  Troy  Chem.  Co.  . .       86 
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for  paint*,  varnishes,  Ac.     (P)  Guittet 625r,  934,  ]  020 

SMBan  sulpUur 201 

wines  :   Boric  acid  in .     Azzarello 109 

SUIca  ;   Action  of  aluminium  powder  on .     Weston  and 

tllis 

apparatus  for  working  fused .     (P)  Bottomley  and 

Paget    

bricks,  tiles.  Ac.     (P(  Sankey 

Silica  cement,  crucibles.  <$c.     (P)  Sankey 

ware  ;   Manufacture  of  fused .     (P)  Bottomley  and 

Paget    

ftlBfatf*  :   Behaviour  of  dyestuffs  towards .     Suida 

of  calcium  and  aluminium  :    Influence  of  alkali  chloride 

solutions  on  double .     Campbell 148 

coloured    by    basic    dyestuffs ;     Pleochroism    of    . 

Coma   758 

Determination  of  aluminium  in .     Hinrichsen  ....     555 

of  lime  :    Increasing  the  binding  power  of  .     (P) 

Schumacher 690/- 

SiBcic  arid  ;   CoUodial in  shmes.     Caldecott 413 

MBcides.     Watu    1205 

Maaofactore  of  metallic : 

(P)  MuUer  and  Baradnc    207,  768 

(Pi  Willson    476 

o*  fnolyMenam,  tung-iten,  and  tantalum.     Hdnigschmid  1095 

ftlii  •.  of on  aluminium.     Vigouroux 970 

-  with  antimony  and  bismuth.     Williams..      927 

■Uking  solid  forms  of .     (P)  Siemens  und 

<  ■■ 1093r 

and  ci>rper  ;  Compound  of .     VIgotiroux 51 

rryttallised  ;   Purification  of .     Vigouroux 97 

l>etennination  of .     Mott 1298 

moooxide.     Potter 1277 

tetrachlnride  :   .Action  of on  chromium.   Vigouroux     154 

tetrarhk^de  ;    Action  of  on  silver  and  copper. 

Vigouroux      763 

SUco^pietrr)  :    Pr)i'icUcn  of .     (P)  Price 973 

Stik.  artr  .ratus  for  forming .     (P)  Waddell 

524,  525 

artiri'  r.4ius  for  making : 

'.I-,  Ttu'-le    197r 

(P)  Vlttenet 91r 

artificial :   Apr>aratas  for  making  threads  of .     (P) 

IHamantl  and  Champin 1087 

artificial-  Apparatus  for  spinning .     (P)  8oc.  Franp. 

de  la  Viscose 1087 

artificial:   A  ppUcation  of  mixed  cUulose  esters  for . 

(Pi   l*der»T  30 

ArllOrtal  from  casein.     (P)  Tcjdtenhauijt 9lj- 

artif  Tiling on  bobbins.     (P;  I>iamanti 

1130,   1275r 

artlti  >- for  forming .     (P)  Waddell 922r 

artinnAi  .    M.triijiacture  of : 

(P)  Crumiire 146,  524r 

(Pj  I>r<^r'^        196,    606r 

(P)    M  •'        •     ■  l»rfabr 340,    10()4r 

(P)    i-  4fl8,   l()04r 

197,  063r,  1087r 

'  ude  de  la  Soie  Serret 91 

<!  ArUf.  de  Tublze 196r 

'  -r 45 

••'•"    91.    252r 

Vitteaet 40(^ 

ManQfarlarn  o<  brlUlaot  flbrea  of .     (P) 


(P) 
(P) 
(P) 
(P) 
(P) 
(P( 

artlfirtal; 
p. 

artin 


artir.< .  >. . 

of  — 
arUSdal;    i 

Sol«Ar-» 


of    from    viscose.     (P) 
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itlng  --  -.     <P)  pibr.'  de 
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Silk — eont. 

artificial ;     Kevolving    spinneret   for   .     (P)    Soc. 

Frauf.  de  la  Viscose 17 

artificial ;    Strengthening .     (P)  Ilschalier 821 

artificial :    Tostinc .     Schw.albe 1044 

artificial :  Washing  and  removing  copper  from .     (P) 

Cruniii re    922 

Determination  of  the  charge  of  weiehted .     Gianoli     252 

Determination  of  weiahtins  in  dyed .     Slaley 605 

Dyeing with  siilpliiile  dvostulfs.     (P)  Sestier 1275 

factories  ;  Recovcrinii  vcil:itilc  solvents  in  artificial : 

(P)   Dianiaiiti  and  J,ambort 525 

;P)   Doupe    524r 

fibres  :     Influence   of   dyeing  on  the  length   of  . 

Heerniann      4(17 

non-inflammable  ;    Rendering  — — .     (P)  Wilkins  1046,  1197r 

/-Serin  in .     Fischer 524 

Strengthening    and     consolidating   .     (P)     Schmid 

ffOres    252 

Ungiimmins  .     (P)  Schmid  468r 

Unguniming  and  dyeins?  raw  — — ■.     (P)  Schmid 91r 

Weighting : 

(P)   Barrillot 525,  963r 

(P)  Simon 316,  525r,  821r 

Silky  effects  on  fal>rics  ;   Producing .     (P)  Lilienfeld  . . .     146 

effects  :    Production  of : 

(P)  F.nglische  Wollenwaaren  Manufactur  ..  1088,  1088 

(P)  Sharp     1088,  1088 

Silver  ;  Action  of  ozone  on .     Manchot  and  Kampschulte    825 

Action  of  silicon  tetrachloride  on .     Vigouroux  ....      763 

alloys.     (P)  Rolason   472 

Alloys  of —- — with  metals  of  the  iron  group.     Petrenko     (>15 

alloys  :    Production  of .     (P)  Cowper-Coles 766 

Anrieahng  sterling  .     Walker 1011 

colloidal :    Preparation  of  — - — .     Castoro 1028 

bullion  ;  Assay  of •  by  Volhard's  method.     Smith  ....  205 

and  copper,  tin,  and  lead  ;   Distillation  of  alloys  of . 

Moissan  and  Watanabe 157 

deposits  at  Teniiskaniing,  Ont.     IVIiller 239 

Electrodeposition  of with  tin  cathodes.     Sherwood 

and  AUeman   971 

Extracting from  ores  : 

(P)  Gurney    1283 

(P)  Hall     1203 

(P)  Seigle    258r 

-lead  alloys.     Petrenko 615 

ores  from  the  Cobalt  district ;    Sampling  and  assaying 

— — .     Colcurd    50 

-piiUadium  alloys.     Ruor 21 

jihotographic  images   ;   Converting  into  catalytic 

platinum  images.     (P)  Neue  Photographische  Ges.  435r. 

717 

photographic  prints  ;    Use  of  ammonia  for  fixing . 

Bow    716 

-platinum  alloys.     Doerinckel 927 

Rendering ■  untarnishable.     (P)  Cowper-Coles 928 

-tin  alloys.     Petrenko 615 

Silver  ammonio-nitrate  ;    Crystalline .     Castoro •  1109 

chloride  ;  Fusing with  potassium  chloride.     Shemt- 

schushny    406 

compounds  ;  Soluble with  thiourea.     (P)  Bayer  und 

Co 1295 

nucleinic  acid  compounds.     (P)  Bayer  und  Co 551,  77f-Y 

phosphate  emulsion.     (P)  Schwartz 1109,  l]6:!r 

Singeing  apparatus  for  textiles.     (P)  Kaisser 408 

threads  and  yarns.     (P)  Gin 868 

Sisal  fibre 682 

Size  for  yarns,  warps,  and  cloths.     (P)  Clare 1088 

Sizing  media;    Manufacture  of .     Morpurgo,  and  Erate 

Triester-Reisschiil-Fabrlks  A.-G 525r 

paper.     Arledter 3:i8 

preparation.     fV)  Castle 1238 

thread,  Ac.  ;   P.-eparation  for .     (P)  Paechtner  ....      40r 

tulle,  fiic.  :  Apparatus  tor .     (P)  Clerc-Renaud  ....    1276 

Skatole ;     Separation   ot   indole   from   .     Herter   and 

Foster     841 

Skins  ;   .\pparatu3  for  applying  liquid  to .     (P)  Turner 

Tanning  Machine  Co 936 

Colour-printing  on .     'P)  Dubois 1007 

Degreasing .     (P)  Chcm.  Fabr.  Griesheim-Elektron     704 

Depilating  and  soaking .     (P)  Morel  and  Savigny  . .    115:t 

Dyeing  and  secretago  of .     (P)  Pichard 93,  123Sr 

Formaldehyde  as  preserv.ative  for .     PUtner 626 

Machine  for  treating .     (P)  Barron 627 

Tanning .     (P)  Roach  and  others 205 

for  tanning  :   (Control  of  the  soaking  of .     Kopecky     882 

Tanning  and  depilating .     (P)  Olasel 214r 

Tanning,  tawing,  or  curing .     (P)  Kelk 627 

Treatment  of : 

(P)  Felton     703 

( P)  Granville,  and  Fur- Wool  Co llOOr 

(P)  Inrig    214r,  703 

( P)  Norris     332,  027r 

Slag  ;   Cement  from  blast-furnace .     (P)  Colloseus  1093,  1093 

and  cement :    PhyHico-chemical  relations  of  highly-basic 

blast-furnace .     Zulkowskl     926 

Drying  granulat/cd  • — — .     Von  Schwarz 324 

Generating  st^'am  from  hot •.     (P)  Baggaley 474 

Manufacture  of  building  stone,  >)ricks,  Ac,  of  .     (P) 

(•oln-.Mli»<ner  Bergwerks  Akt.-Ver 612,  1139r 

Manufacture  of  fllt<!ring  media  from .     (P)|Stoddart      30 
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Slag — cont. 

Production  of  cement  from  furnace  : 

(P)  Bruhn  and  Edmunds 873r 

(P)  MuUer   1282 

Production  of  well  fused  in  electric  furnaces.     (P) 

Rochling  and  Rodenhauser  55 

of  required  composition  and  character  ;    Producuon  of 

in  treating  ores.     (P)  Herrenschmidt 260 

(j  rich  in  siUca  ;  Treatment  of .     (P)DeMoya    ..1144,1144 

Titaniferous .    Cox  and  Lennox 324 

Utilising  blast  furnace .     (P)  Lamort -^ll 

Slate,  artificial ;  Manufacture  of ; 

(P)  Henmngs  and  Kesler 323,  410r 

(P)  Housch    49 

washer  ;    Burning  — — .    Atwater  600 

Slimes  ;  Apparatus  for  treating with  air  or  other  fluid. 

(P)  SoUs  1095 

Colloidal  siUcic  acid  in .     Caldecott 413 

Filtering .     (P)  Butters 415 

settlement ;   Using  waste  heat  in .     Salkinson  ....     969 

Treatment  of .     (P)  Usher 971 

Smelting  apparatus  ;   Electric  — — .     (P)  Young 1055 

apparatus  :  Pyritic .     (P)  Antoonovich 1013 

Canadian  iion  ores  bj'  the  electro-thermic  process  at 

Saulte  Ste.  Marie  ;  Experiments  on  • .     Haanel     767 

Electric  .     (P)   Heroult,    and   See.    Electromctall . 

Franc    I05o 

furnace  : 

(P)  Bosshardt    472,  76ar 

(P)  Vivian  and  Hanchett  1013 

(P)  Watson  99 

furnaces  ;   Working  electrical .     (P)  Hiorth 209 

ores  containing  sulphides.     (P)  Carrick  and  Pattison  . .     827 
process  and  furnace  : 

(P)  Perkins    765,   765 

(P)  Snvder,  and  Electric  Metals  Co 879,  879 

Pyritic  .     (P)  Arden  929 

sulphide  ores.     (P)  Kondo 154 

Smoke;  Apparatus  for  cleansing .     (P)  Matthews 600 

Apparatus  for  treating .     (P)  Lawton  and  Reynolds       12 

Soap.     (P)  Renter,  and  Basic  Chemical  Co 420 

Apparatus  for  making  bars  of  — — .     (P)  Markel 159r 

Apparatus  for  pressing  and  heating .     (P)  Iveson 

and  Wilson 700 

Apparatus  for  setting .     (P)  Jacobi 1244 

Bleaching .     (P)  Geisel 421 

in  Ceylon 1150 

Converting  calcium into  sodium  or  potassium  soap. 

(P)  Krebitz  103 

Converting  mineral  oils  into .     (P)  Kuess 402r 

Determination  of  castor  oil  in .     Lane 597 

for  use  as  insecticide.     (P)  Fichtenau 940,  1063/- 

Liquid .     (P)  Doebele 700 

Liquid from  a  sanitary  standpoint.     Dreyfus  ....  597 

lyes  ;  Purifj-ing  spent .     (P)  Riviere 421 

lyes  ;   Recovery  of  glycerin  from .     Hinckley 596 

Manufacture  of : 

(P)  Bacon    1057 

(P)  Charlton   1286 

(P)  Crosfleld  and  Sons 1150,  1206r 

(P)  Henderson 881 

(P)  Krebitz     881r 

(P)  Riviere    769,  881 

(P)  Samuel    476 

(P)  Thompson 1057 

Manufacture  of  finishing .     (P)  Agostini 1136 

Manufacture  of  solid  rosin .     (P)  Arledter 769 

Manufacture  of  white .     (P)  Verein.  Chem.  Werke  1099 

or  mixtures  containing  it.     (P)  Karsam  Soap  Co.,  and 

others   1244 

Modern  views  on  the  constitution  of .     Lewkowitsch  590 

in  pharmacy  and  medicine  ;   History  and  uses  of . 

Alpers 594 

powder  :   Manufacture  of : 

(P)  Bacon    1206 

(P)  Centaur  Chem.-Techn.  Fabr 1244 

Pressing  cakes  of .     (P)  Klinger 212 

containing  pyrophosphates  ;  Manufactiure  of .     (P) 

Bernard    769 

and  soap  lyes  :    Apparatus  for  determining  fatty  acids 

in .     (P)  Pitsch  and  Lotterhos 780 

stock  ;   Cottonseed .     W  essou 595 

Super-alkalinated,    dry    .     (P)    Soc.    Franp.    La. 

Cremouline    976 

trade  of  Iraly  211 

suitable  for  Turkey-red  dyeing.     (P)  Schmltz 963 

Soapstone  in  the  United  States 1091 

Soci6te  Chimique  de  France  ;  Jubilee  of  the 497 

Society  of  Chemical  Industry  ;  Charter  of  the r«53 

Revenue  and  expenditure,  1906 664 

Treasurer's  account  665 

Society  of  Dyers  and  Colourists  ;  Prizes  offered  by  the 283, 841 

Sod  oil.     See  under  Oils,  fatty. 

Soda  process  ;  The  ammonia .     Ost 147 

process  ;    Scheele's  caustic  .     Berl   and  Austerweil     527 

Sodium  ;    Condensations  by  .     Schorigin  943 

-potassium  alloy  ;    Formation  of  a  liquid  by  soil 

electrolysiB.    Bassett    180 
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Sodium  alumiuate  ;   Removal  of  silica  from in  making 

alumina.     (P)  Cie.  des  Prod.  Chim.  d'Alais  et  de 

la  Camargue  202,  1138r 

arsenate  ;     Influence  of  on  the  fermentation  of 

glucose  by  yeast  juice.     Harden  and  Young 62 

carbonate  ;   Causticising : 

Walter    871 

Wegscheider  253,  871 

carbonate    in    small    crystals ;     Obtaining    .     (P) 

Ostermaier 1008 

chloride  from  brine  ;   Extraction  of .     (P)  Marche- 

ville-Daguin  et  Cie 527 

chloride  in  stannic  chloride  ;   Detection  and  determina- 
tion of .      Heermann 90 

cyanide  ;   Manufacture  of .     (P)  Morris 1279 

hydrindenesulphonate  as  solvent  for  cresols.     Kraus    . .     987 

hydrosulphite  ;  Dehydrating .     (P)  Meister.  Lucius, 

und  Briining   527,  925r 

hydrosulphite  as  a  reducing  agent.     Grandmougin 959 

metasiUcate  and  its  hydrates  ;    Manufacture  of  . 

(P)  Verrier 761 

/3-naphthalenesulphonate  ;    Solubility  of in  water 

and  hydrocliloric  acid.     Fischer  43 

nitrate  from  cahche  ;    Apparatus  for  lixiviating  . 

(P)  Love 150 

nitrate ;     Electrolysis    of    fused    .    Couchet    and 

Nemirowsky    417 

nitrate  output 870 

nitrate  statistics.     Montgomery  and  Co 17,  760 

perborate  ;   Manufacture  of : 

(P)  Deuts.  Gold-  u.  Silber-Scheide  Anstalt 150 

(P)  Roessler-Hasslacher  Chem.  Co 407r 

persulphate ;     Electrolytic    preparation    of    .     (P) 

Kons.  f.  Elektrochem.  Ind.,  and  Miiller 698 

phenylate  ;   Hydrolysis  of .     Naumann  and  others    222 

sulphate ;    Manufacture   of   .     (P)   Pennock,    and 

Solvay  Process  Co 1279 

Soil ;  Can  calcium  carbonate  cause  loss  of  ammonia  from ? 

Takeuchi    883 

constituents  and  ammonium  salts  ;   Interaction  of  — — . 

Hall  and  Gimingham 423 

electrolysis  with  formation  of  a  liquid  sodium  potassium 

alloy  ;   Case  of .     Bassett 180 

phosphates  ;   Action  of  water  and  aqueous  solutions  on 

.     Cameron  and  BeU 1207 

Soils  ;     AvailabiUty    of   phosphates    and   potash  in   . 

Leather 1059 

Nitrification  in  Egj'ptian .     Roche 936 

Relation  between  properties  of and  absorption  of 

food  by  plants.     Konig  and  others 1059 

Solanaceous  base  ;   New .     WiUstatter  and  Heubuer  . . .   1159 

Solanine  in  potatoes  ;  Percentage  of .     Morgenstern  ....     337 

Solder.     (P)  MitcheU  and  Vigo 929,  1144r 

Tin-lead  — — .     Corsepsius    472 

Soldering  ;  Autogenous .     (P)  Le  Chatelier 207 

composition.     (P)  Bagger 260 

Fluxes  for .     (P)  Soc.  Anon.  I'Oxhydrique  Franc- . .     828 

tin  paste  ;  Soft .     (P)  Bagger 532r 

Solids  ;    Apparatus  for  extracting  liquids  from  .     (P) 

Barnes    599 

Apparatus  for  removing  —  from  liquids.     (P)  Lindalil 

and   HaUing    674,    999r 

of  different  densities  ;  Separating : 

(P)  Clu-ist    11 

(P)  Draper    190r 

and  liquids  ;   Apparatus  for  bringing into  contact. 

(P)  Pritchard,  and  United  Alkali  Co 246 

Recovering from  liquids.     (P)  Merrell-Soule  Co.  110,  955r 

Recovery  of  from  liquids  in  powder  form.     (P) 

MerreU  and  others  306r 

SolubiUty.     Bingham    781 

Solutions  ;  Concentration  of  saline .     (P)  Brunot 319 

Obtaining  saturated/ .     (P)  Hermite 93 

Solvent.     (P)  Chute 521 

for  cupro-nickel.     (P)  Cocking,  and  Kynoch,  Ltd 532 

and   substance    dissolved  ;     Relation    between    . 

Ostromysslensky    1165 

Solvents ;    Recovering   vapours   of  in   artificial  silk 

factories  : 

(P)  Diamanti   and  Lambert    525,  963r 

(P)  Douge   524r 

Recovery  of in  fat  extraction.     (P)  Kirchner 1244 

Recovery  of  volatile in  products  from  nitrocellulose 

solutions.     (P)  Soc.  Fabr.    Soie  Artif.   Proc.  Char- 

donnet 468 

Separating  vapours  of  volatile from  air  or  gas.     (P) 

Barbezat  518,  673 

Soiel  cement.     See  under  Cement. 

Sores  ;  Treatment  of  clirome .     Riederer 511 

South  Au'traUa  ;  Mineral  production  of 1142 

Soutlicrn  Nigeria  :    Fibre  and  cloth  from 962 

Sov  sauce  ;  Apparatus  for  preparing  — .     (P)  Suzuki  1062,  1156r 

Composition  of .     Suzuki  and  others 1062 

Spain  ;  Olive  oil  in 1018 

Spanish  turpentine 1020 

Specific  gravities  of  oils,  fats,   and  waxes ;    Temperature 

correction  for  the .     Wriglit 513 

Spectra    of    metallic   substances  ;     Producing   flame   . 

Hemsalech  and  de  Watteville 830 
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Spirit,  b«UU  ;  Mamiiaetun-  of at  Hachiio.     Saito 772 

d.it:'!T.;  and  ivvufviuj;  ai)paratu«>.     iV)  L<irentz 163 

under  Uio  Kinanct-  Act,  1»02 9S1 

ito in  Itfttd 109 

:  xir. into  the  United  Kingdom 5** 

I                                metlijlatod •'>^-* 

,.    •                         -of-— 982 

m 1210 

!->.     ir<  Cie.  Indu.».  dcs  r«rolcs 1129 

product*  from .     (P)  Strauch  . .  42S 

Slkr  ■  iMiinium  on  commeroial .     Kohn- 

AU-.»i    772 

Anal%  «iji  of  rommen'ial .     Mann  and  Eirtou 450 

Api>arj"i«  IT  iw-  Ml.' rapidly.     (P)Cai>sisa 939 

ApiH  ■' '  the  esaniiuation  of  conuuercial 

-  •  .lOfy   287 

Appl:  IS  tintometer  to  the  analysis  of 

" .     w^^urfaord    1226 

D«>U:nnination  of  bigher  alcohols  in .     Bedford  and 

Jenks    123 

lltstilline  and  treating .     tP)  CarroU 427,  985r 

Improvinjj : 

t Pi   l>e.«vigneg   1212 

(P)  Dom   77:tr 

FttrifyinK .     (P)  Uoyd 1250 

R«^te»t  i>f  foreien  for  obscuration  prior  to  delivery  6i 

Spuitnoa*  liquors  ;  Treatment  of .     (P)  Cousins    217 

Spore*  :  Chemical  action  of .     Elfront 162 

Spraying  '. '        •  \tile,  paper,  .<:c. ;  Apparatus  for . 

,   253r 

Spr-nge!  1.                      1   ;  Modified .     (P)  Beutell 489 

Spring  Valv  1;1j>:  1  uruaces  ,  Vioit  to 800 

Sprout«d  alumina  in  tanning  material  analysis.     Wisliceniis 

and  Muth 627 

Staflorxishire  :   Cr>al  discover>'  in  South 82 

Standards  adopted  by  the  Institution  of  Mining  and  Metal- 
lurgy    1240 

Stannates  ;    Electrolysis  of .     Coppadoro 875 

Slannic   arid  ;    Detection  of  meta-  in  pink  salt  and 

weighting  batli*.     Bayerlein 962 

Stannic  chloride  ;   Anhydrous .     Heermauu 200 

l>etection  and  di-tcrnunation  of  sodium  chloride  in . 

Heermann   90 

Manufacture  of  : 

( I'  I  Sa^igny 255 

(P'  Sperry 1279 

•dntion* ;    Specific  gravity  of .     Heermann 819 

Stannic  oxide  ;   Manufacture  of .     (P)  Jaeger 25C 

Stannous  format«  and  Its  distillation  products.     Goldschmldt  777 

Starch  ;J  Action  of  nitric  acid  on .     Doroschewski  and 

Bakowskl 1154 

Apparatus  for  recovering .     (P)  Benoist  and  Grail- 
lot   704 

In  barley  ;   Polarimetric  determination  of .     Lintner  281 
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itaeehulfleaUon  of  soluble  —  —  with  barley  extract. 
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Alloy .     (P)  Churchward 1202,  1202 
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(P)  Hadfleld 619 
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braith 1202 

manufacture  ;    Direct .     (P)  Moore  and  Heskett  53,  258r 
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Andr6 970r 
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cobalt,  and  nickel.     Kichards 695 
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Soc.  Int.  de  .M«>talliirKif  Nouvellc 1144 
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'P)  Colborn 52/' 

fP)   Hadfleld    9«r 

Melting  and  converting  furnaces  for  .     (P)  Rous- 
seau    207 

-nickel  alloyn.     Ku(lelr)fT 470 

nomenclature  ;    Keiwrt  of  Committee  on  uniform  612 

Plating     with     aluminium     alloys.     (P)  Deuts. 

W'achwitznictall  A.-G 874 


INDEX  OF  SUBJECTS. 


109 


PAGE 

Steel — coni. 

Preventing ■  from  rusting.     (P)  Coslett 207, 1241 

Production  of in  the  electric  furnace.     (P)  Gin.. .  622r 

production  of  France  in  1906 412 

Protective  coating  of  -.     (P)  Tatlock    52 

Purifying  .     (P)  Heroult,  and  Soc.  Electrometall. 

Franc 619 

Quenching  baths  for .     (P)  Churchward   207 

Rates  of  corrosion  of  acid  and  basic .     Fraser  ....  825 

Kecovery  of  nickel  and  carbon  from  overstrain. 

Hancock 763 

Reduction  and  recarburising  process  for  making  . 

(P)  De  Moya    533 

Relation  between  process  of  making  and  properties  of 

.     Harbord 693 

Tempering  bath  for .     (P)  Churchward 207,  iTZr 

Tempering  carbon  .     (P)  Brayshaw 21,  416r 

Treatment  of  .     (P)  I5ecket,  and  Electro  Metal- 
lurgical Co 929 

Treatment  of  .     (P)  Luckebach  and  others    415 

for  turrets  and  armoured  shelters.     (P)  Hadfleld    ....  207r 

Steels,  boron- ;   Properties  of  — ■ — .     Guillet 614 

Carbon- tungsten  .     Swinden 694 

Chrome-tungsten  .     Guillet 920 

Hardened  .     Longmuir    1094 

Nickel-siUcon  .     Guillet   97 

for  riveting  ;   Use  of  special .     Charpy    50 

Tantalum  .     Guillet    926 

Steeping  water.     Seyffert     543 

Steriliser.     (P)  Robert    1039r,  1039 

Sterilising  apparatus  ;    Electric .     (P)  Douilhet 164 

apparatus ;     Water    .     (P)  Otto,    and    American 

Ozone  Co 164,  164,  164 

liquids  by  ozone  ;     Apparatus   for   .     (P)  Wessels 

de  Frise 1107 

milk,  bouillon,  &c.     (P)  Desmaroux 1025 

water  and  other  hquids.     (P)  Westrope 30r 
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-head.     (P)  Deimler    1030 

See  also  DistiUins  apparatus. 

Stills  ;  Baffle-plates  for  column .     (P)  Guillaume 11 
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(P)  Crotch 1200 

(P)  Marsden    20 

Artificial  for  grinding  or  abrasive  purposes.     (P) 

Tonya 323 

artificial ;    Hardening containing  lime,  by  carbon 

dioxide.     (P)  Schwanenberg    and   Rinne    96,    96,  691r, 

1009r 

artificial :    Manufacture  of  : 

(P)  Alexander-Katz 1239 

(P)  Charles    692 
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(P)  Lamson,  and  Cosmos  Construction  Co 1239 

(P)  Lefraiic 323r 

(P)  Staudt 611,  612r 

(P)  Thom     1231 
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(P)  Frerichs 49 
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(P)  Hippe    204,  825r 

Treatment  of  .     (P)  Ball 96 

Stoneware  ;    Furnace  for  burning .     (P)  Mayer 609 

Stoppering  bottles,  &c.,  r'n  vacuo  ;   Apparatus  for .     (P) 

Talansier,  and  Cie.  Fran^.  des  Prod.  Fixator 1270 

Storage  batteries.     See  under  Batteries. 

Storing  substances  liable  to  be  decomposed  by  oxygen.     (P) 

Mouneyrat 278 

Stout ;    Chilling  and  carbonating  — — ■.     (P)  Adlam    630 

Non-deposit in  cask  and  bottle.     Le  May    268 

Treatment  of .     (P)  Reid  and  others 163 

Strainers  ;    Rotary for  paper  waste-waters.     (P)  Hoff- 
mann    165 

Straw  :    Cellulose  from .     (P)  Nemethy  713 

Treatment  of  for  pulp-ma!dng.     (P)  Haemers  et 

Van  den  Bavidre    713,  775 

Strawboard  waste  ;  Prevention  of  stream  pollution  by in 

America.     Phelps  and  Sackett ." 942 

Stream  pollution  by  acid  iron  waste.     Stabler    219 

Strontium  carbide  ;  Solubility  of  carbon  in .     Kaliii....  150 

carbide;   Temperature  of  formation  of .     Kahn...  526 

Strychnine  ;    Determination  of  in  JVi/x  vomica  by  the 

nitric  acid  process.     Webster  and  Pursel    .......  65 

Strychnine  biamuch  iodide  ;    Crystalline .     Pozzi-Escot  1252 

Strychnox  seeds  ;    Olucosidc  from  Madagascar .     Bour- 

quelot  and  Hfirissey    430 

Saccharose  and  glucosides  in  certain .     Laurent    . .  274 

Sublimation  apparatus.    Sckworzow  115 
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Substitution ;    Metallic  .     Vandevelde    616 

Succinic  acid  produced  in  alcoholic  fermentation  by  yeast ; 

Origin  of  —.     Kunz    108 

as  standard  in  acidimetry  and  alkalimetry.     Phelps  and 

Hubbard    554 

Succinylsalicvlic  acid  and  derivatives.     (P)  Bayer  und  Co.' 1109, 

1163r 
Sucrase.     See  Invertase. 

Sucrate  of  lime  :   Apparatus  for  making  : 

(P)  Morrison,  and  Amer.  Sugar  Refining  Co.  ..   1103 
(P)  Pool,  and  Amer.  Sugar  Refining  Co 1023 

Sucrose  ;    Determination  of  in  liquid  sugar  products. 

Wiechmann   107 

Inaction  of  potassium  acetate  on  polarisation  of . 

PeUet    937 

Influence  of  basic  lead  acetate  on  the  rotation  of . 

Bates  and  Blake    541 

Inversion  of  — ■ — -  by  acid  mercuric  nitrate.  Cothran. .  645 
and  invert  sugar  solutions  ;   Viscosities  of .     Pellet 

and  Fribourg 27 

in  osmose  water  ;   Determination  of .     Andrlik  and 

Stanek    540 

in  plant  tissues  ;  Detection  of by  invertase.     Bour- 

quelot 720 

from  rafflnose.     Xeuberg   478 

solutions  ;  Action  of  basic  lead  acetate  on  rotatory  power 

of  aqueous  — — •.     Bates  and  Blake  333 

in  the  vine  and  other  fruits.     Martinand 834 

m  wine  ;  Determination  of .     Pellet 480 

Sugar    analysis ;     Electro-decolorisation    in    .     Wiech- 
mann         333 

-beet :    Growth  of in  the  Midlands.     Golding  and 

Hutchinson    512 

-beet  plant :  Use  of  external  appearance  of for  its 

valuation  and  judging  soil  neoessarj'.  Roemer  and 

Wimmer 106 

beetroot ;   Catalase  topography  in  the .     Stanek. .     107 

in  beetroot  ;  Cold  aqueous  diffusion  for  direct  determina- 
tion of  .     PeUet 937 

iu  beetroot  juice  ;  Plus  — — ■.     Neumann 333 

cane  :   Extraction  of  saccharine  matter  from .     (P) 

Spelman     216 

Centrifugal    machines    for   use    in  making  .     (P) 

Ahrberg    216 

Composition  and  valuation  of  raw .     Claessen  ....     108 

Convention  ;    The  — 979 

Detection  of  cane in  milk  and  cream.    Anderson..     336 

Determination  of  .     Bang 161 

in    exhausted    beet    slices ;     Determination    of    . 

Pellet    770 

factories  ;    Fertiliser  from  waste  water  of .     (P) 

Vasseux    540 

factories  ;    Use  of  crystaUised  hydrosulphites  in  . 

Descamps 215 

factory  waste  liquor  ;   Recovery  of  organic  and  mineral 

matter  from .     (P)  Vasseux    883 

industry  ;    Evaporating  and  boiling  apparatus  for  the 

.     (P)  MiiUer 1249 

industry  of  Mysore.  India.     Lehmann 332 

industry ;     Preventing    bacterial    growth    in    treating 

vegetable  substances  in  the  .     (P)  Schumbeck     425 

invert;    Making  and  purifying  .     (P)  Eastick 980 

juice  ;    Obtaining  ^ —  from  beet  slices  or  cane  chips. 

(P)  MuUer    479 

juice  ;   Purification  of .     (P)  Stutzer 1249 

juice  :    Removal  of  potash  and  soda  from  ■  by 

aluminium  silicate.     Gans   215 

juice  ;   Treatment  of with  calcium  aluminium  sili- 
cates.    Claassen   1101 

juices  ;    Purifying  and  concentrating .     (P)  Bssson  478r 

juices  :   Saturation  process  for .     (P)  Pagniez  ....     334 

juices  ;    Sulphitation   or   desulpliitation   of  .     (P) 

Barbet    29r,   708 

Liquoring  proeass  for .     (P)  Wernicke  Maschinen- 

bau    479 

Lohnstein's  saccharometer  for  determining  fermentable 

.     Schoafeld    217 

Manufactuie  of  anhydrous  grape  from  corn,  etc. 

(P)  Wagner  425r 

manufacture  ;    Purification  of  raw  juice  in  .     (P) 

Kowalski    541 

manufacture   and   refining  :     Exhaustion   of  low-grade 

syrups  in  — — .     (P!  Prangey  and  de  Grobert  . . .    1023 
massecuites :    Continuous  crystallising    apparatus    for 

.     (P)  Soc.  des  Rafflnerie  et  Sucrerie  Say 108 

Milk  .     See  Lactose. 

and  molasses  in  one  jet ;   Continuous  mixer  for  making 

white  .     Pellet 424 

Osmotic  pressure  of  cane  solutions  about  0*  C. 

Morse  and  others 647 

in    potatoes ;     Determination    of    .    PcUet    and 

M^tillon    979 

production  of  Europe  ;    Beet 424 

production  of  France  in  1906-7    1103 

production  of  Germany    334,    1060 

products  ;  Cane treated  v/ith  bleaching  powder  and 

with  neutral  lead  acetate.     Zamaron  and  Gongora  1102 
producL-i       Determination  of   capiUary  s>Tup   in  . 

HerzfeUl      704 

products  ;    Inaction  of  lead  precipitate  in  analysis  of 

cane  and  beet .     Pellet    937 
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757,  959r,  9.59r,  1235r 

(?)  Kalle  und  Co 1083,  1135r 

(P)  Meister,  Lucius,  und  Brtining  1043, 1235, 1235, 1235 

(?)  Soc.  Chem.  Ind.  in  Basle  88r,  194r 

Halogenated  .     (?)  Soc.  Chem.  Ind.  in  Basle  466,  487, 

523r 

I.*uco-derivatives  of  : 

(P>  Badische  Anilin  und  Soda  Fabrik  89,  194r,    403r, 

403r,  1044 

(?)  Kalle  und  Co 403r 

(P)  Meister,  Lucius,  und  Biiining 1044 

and    their   sulohonic  acids.     (?)  Badische   Anilin   und 

Soda  Fabrik    680,   865 

Tliio-indigo  Ked  B.     Wray     314 

Thio-indigo  Bed  :    Manufacture  of  : 

(?)  Kalle  und  Co 44,   44 

(?)  Soc.  Chem.  Ind.  in  Basle 313r,  466,  920,  961 

Thiomdo.\yl  derivative.     (?)  Kalle  und  Co bZ'ir 

Thioindoxvlcarbo.xylic    acid ;     Manufacture    of    .     (?) 

Kalle  und  Co 44 

Thionaphtliene  derivatives  : 

(?)  Badische  Anilin  und  Soda  Fabrik 757,  1003r 

(?)  Kalle  und  Co 403r 

Thiophen  ;    Determination  of .     Paolini  957 

Thioquinine.     Comanducei  and  Pescitelli  430 

Thiosinaminc  compound.     (?)  Mendel 1215r 

Thiosulphates.     Meyer  and  Eggeling 468 

and  alumina  ;    Production  of  from  bauxite  and 

alkali  sulphates.     (?)  Clemm  407r,  469r,  469r 

Determination     of    •     in     presence     of    sulphites. 

Gutmanii      991 

in  foods  ;   Detection  of .     Gutmann 337 

Thoria-ceria  mixtures.     Meyer  and  Anschiitz 752 

Thorium  ;    Incandescence  fllaments  of  .     (P)  Siemens 

und  Halskc  A.-(i 816 

Int<'rmediate  radioactive  product  from .     Hahn  . .     487 

products  ;    Badio-activity  of .     Hahn  949 

Separating from  rare  earths.     (?)  Poulenc  fr^res     891 

and  uranium  ;  Colloidal  compound  of  —- .     Szilard. . .       69 

Thorium  hydroxide  ;   Preparation  of  colloidal .     Szilard  1295 

Thread  ;   Drying  warps  or  skeins  of .     (?)  Marr 606r 

easily      impregnated      with      liquids.     (?)    Baumwoll- 

Spinncrei  Brodetz  Kuffler  und  lleichel    468 

Threads,  artificial  ;    .Maimfacture  of  : 

(?)  Friedrich 405,  525r,  525r,  1045r 

( P)   Linkmeyer    606r 

(P)  MOller   11.36 

artificial;   Washing  and  drying .     (?)  Friedrich. . .    196r 

Drying    - —      (?)  .Marr I7r 

<;a<iHing  —  -.     (P)  (;in    1196 

.Manufa<ture  of  cellulose .     (?)  Fremerv  and  others     836 

Manufacture  of  elastic (?)  FUrst  Guido  Donners- 

marck'sclie  Kunstseiden  und  Acctatwerke 253 

Silk-like    (?)   Linkmeyer     868r 

Singeing .     (?)  Gin 868 

."Singeing  apparatus  for  : 

(P)   Kaisser    1046 

( P)  KalsHer  and  Kichc    1046r 

from  viscose  ;    Lustrous .     (?)  MUller   91 

Th»ee-colour  process.     Traube    638 

Thuja  plirata  ;    Oil  of  .     Blasdale 635 

Thyme  oil.     Sre  untUr  Gils,  essential. 

Ttiyinol  from  MoHa  faponica.     Hada 4:il 

Oxidation  of by  the  oxidising  f«;nnent  of  fungi. 

C^n^ln  and  HMssey i294 
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Tliymyl  tricliloracetate.     Anselmiuo   276 

Tiles  ;   Burning  colours  on .     (P)  Stanley 690r 

Colouring  cement .     (P)  De  Jorge 1093 

Composition  for  making  red  — - — .     (P)  Smith 19 

Determination  of  temperature  at  which have  been 

burnt.     Seger  and  Cramer  690 

Making  without  burning.     (P)  Merenda 1281 

Manufacture  of  sihca  .     (P)  Sankey     96 

Thermal  expansion  of  floor .    Mellor 152 

Till  alloys  ;  Analysis  of .     Berg 1051 

Alloys  of with  antimony  and  bismuth.     Williams. .     927 

and  arsenic  ;    Electrolytic  separation  of -.     Lamp^n     346 

cathodes ;      Electrodeposition    of    metals    with    . 

Sherwood  and  AUeman 971 

Chinese  .     Browne 51 

-cobalt  aUoys.     DuceUiez 1011,  1095,  1201 

Condensing  metallic  vapours  containing .     (P)  Men- 

nickc 1096 

-copper  alloys  ;    Separating  the  elements  of  .     (P) 

Campagne    262 

Electrodeposition  of on  iron,  &c.     (P)  Pfanhauser 

and  Fischer. 158 

lOlectrolytic   detprmination   of   ,  using   a   rotating 

anode.     Witmer    718 

Electrolytic  production  of  pure  .     (P)  Thirot  and 

Mage     535r 

Electrolytic  recovery  and  refining  of  .     (P)  Meu- 

nicke  and  Steiner 768 

Electrolytic  separation  of  •  from  manganese,  iron, 

and  chromium.     Puschin 491 

exports  from  the  Federated  Malay  States 258 

Extraction  of from  alloys,  waste,  &c.     (P)  .Steiner  1055 

Extraction  of from  ore.     (P)  Maclvor  and  Fradd.    1013 

Extraction  of from  ore,  dross,  &c.     (P)  Branden- 
burg   260,  874r,  10l3r 

Extraction  of from  ore  or  oxide.     (P)  Maclvor  and 

Fradd    1203 

Extracting  pme from  spongy  tin  from  electrolytic 

processes.     (P)  Mennicke   1097 

Extraction  of from  slags,  residues,  <$rc.     (P)  Men- 
nicke   1096,  1096 

-iron  alloys.     Isaac  and  Tammann    614 

lead,  bismuth,  and  cadmium  ;    Alloys  of .     Stoffel     472 

-nickel  alloys  : 

Guillet 472 

Vigouroux   413,  472,  927,  1011 

ores,  ashes,  &c.  :  Roasting .     (P)  Mennicke 1096 

ores,  ashes,  &c.  :   Treatment  of .     (P)  Mennicke..   1096 

ores  ;  Separating  iron  in  intermediate  products  of  treat- 
ment of  .     (P)  Brandenburg     260,    874r 

oxide  from  electrolytic  detinning  liquors  ;    Recovering 

:    (P)  Mennicke 1098 

oxide  and  wolframite  :    Separation  of  : 

(P)  Dietzsch  and  Paull 696 

Treloar  and  .Johnson 1094 

-plate  scrap  :    Chlorination  of in  a  closed  vessel. 

(P)  Goldschmidt 22,  1241r 

-platinum  alloys.     Doerinckel 927 

production  of  Bolivia 692 

Recovery  of  from  electrolytic  detinning  liquors. 

(P)  Mennicke 1098 

Refining  electrolytically.     (P)  Steiuer     1055 

scrap  ;  Detinning .     (P)  Leitch,  and  American  Can 

Co 1017, 1017 

-silver  alloys.     Petrenko 615 

-silver  alloys  ;  Distillation  of -.     Moissan  and  Wata- 

nabe     157 

-tellurium  alloys.     Fay 1052 

Tiu  in  fabrics  ;    Detection  of  .     Scheurer  and  Silber- 

inann 195 

mordant  used  by  the  ancient  Egyptians.     Scheurer  and 

Gillieron    819 

salts  ;    Production  of  from  slags,  &c.     (P)  Men- 
nicke      1096 

Tinctures ;     Production    of    permanently    clear   .     (P) 

Anhalt-Ges 223 

Tinned  iron  vessels  ;  Avoiding  rust  in .     (P)  Aktiesels- 

kabet  Burmeister    1095 

sheet  iron,  itc.  ;   Cleaning preparatory  to  detinning. 

(P)  Goldschmidt  and  Weber    99,    154r 

Tinning  metal  sheets.     (P)  Steele    697 

Process  of  .     (P)  Wilson    154 

Tinol,  a  new  solder.     Corsepsius 472 

Tintometer  ;    Application   of  the  to  the   analysis  of 

spirits.     Westercaard 1226 

U.S.  Customs  decision  on  the  948 

Use  of  Lovibond's for  the  colorimetry  of  wort  and 

beer.     Baker  and  Hulton 268 

Tissues.     See  Fabrics. 

Titaniferous  slags.     Cox  and  Lennox    324 

Titanium  ;    Colorimetric  determination  of .     Walton  . .      719 

compounds  ;     Manufacture   of   .     (P)  Spence    and 

Sons,  and  others    93 

Properties  of  hexavalent  .     Faber 687 

Separation  of  iron  from .     Magri  and  Ereolini  ....      719 

Volumetric  determination  of  — — .     Gallo  719 

Titanium  trichloride  in  volumetric  analysis.     Knecht  and 

Hibbert    1165 

Tobacco  ;      De-nicotinising     .     (P)  Soc.     des     Tabacs 

Desintoxiques  895,  1032r 
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Tobacco — cont. 

Determination  of  nicotine  in .     Garner 1217 

Determination  of  non-volatile  organic  acids   in   . 

Toth    491 

extract.     (P)  Morgan    429 

Japanese from  Satsuma.     Baba 894 

Relation  of  composition   of  leaf  t«  burning  qualities 

of  .     Gamer   1154 

Tolu  balsftm  ;  Testing .     Delphin 890 

Toluene  ;   Direct  catalytic  oxidation  of .     Woog 863 

p-Toluenesulphochloride  ;     Electrolytic   reduction   of   . 

Fichter  and  Bernoulli 876 

Toluidine  hydrochloride  ;   U.S.  Customs  decision 920 

Tomato  :  Complete  analysis  of  the .     Albahary 886 

Tow,  fibrous  ;    Degumming  .     (P)  Colahan  1196 

Towers  for  absorbing  or  eliminating  vapours.     (P)  City  of 

Bradford,  Wild,  and  Shepherd 859 

Townsend  electrolytic  cell  ;    The .     Baekeland 746 

Toxin  of  exhaustion  ;    Product  which  checks  the  action  of 

.     (P)  Kalle  und  Co 67 

Toxins  ;  Action  of  light  on .     Dreyer  and  Hans  sen  ....   1111 

Bacteria  for  immimifying.     (P)  Bergell   551r 

Training  ;    Technical  •.     (President's  address)   791 

Transfer  printing.     (P)  Thorpe,  and  Briggs  and  Co 16r 

Treasurer  in  account  with  the  Society  of  Chemical  Industry, 

1906    665 

Report  of  Hon.  790 

Triaminobenzene  and  triaminotoluene  as  developers.    Konig 

and  StaehUn 638 

5-Triazolone  and   its    derivatives    from    diazo-fatty    acids ; 

Formation  of .     Curtius  and  Thompson 14 

Triboluminescence  of  substances  containing  zinc.     Karl  . . .     556 

Trichlorethylene  :      Manufacture    of    .     (P)  Tompkins 

and  Clayton  Aniline  Co 778 

from  symm.  tetrachlorethane  ;  Preparation  of .  (P) 

Kons.  f.  Electrochem.  Ind 279 

Trimethvlethvlene    and    methyl    alcohol  ;     Combination    of 

.   Reychler 277 

Trinitroacetaminoplienol :     New    :     synthetic    agent. 

Meldola 69 

Trinitrotoluene  :     Plastic    explosive    containing   .     (P) 

Bichel     224,    552r 

Use  of for  explosives  manufacture.     Rudeloff  ....       67 

Trional ;    Detection  of  sulphonal  in .     Gabutti 636 

Triphenylcarbinol  derivatives.     Baeyer 863 

Triphenvlmethane  derivatives  and  azo  dvestuffs  therefrom. 

■  (P)  Badische  Anilin  und  Soda  Fabrik 818 

and   dibenzalaretone.     Baeyer    864 

lYiphenylmethane  dvestuffs  : 

(P)  Act.-Ges.  f.  Anilinfabr.  SSr.  194,  250r,  1003r,  1082r 

(P)  Badische  Anilin  und^Soda  Fabrik 404 

Prud'homme    466 

.\nihne  Blue  :    Composition  of .     Knecht 466 

Basic  sulphur-containing  .     Schmidlin    14 

Condensation  of  ethyl  oxalate  and  dimethylaniline  to 

foim  .     Ouyot    679 

by  condensing  oxalic  esters  and  amines  ;   Production  of 

.     Guyot    603 

Malachite  Green  :  Hydroxyl  derivatives  of .     Voto- 

cek  and  Jelinek 193 

Malachite  (ireen  series  ;    Green  basic  dyestufts  of  the 

.     (P)  Geigj-    681 

Relation  between  constitution,  colour,  and  absorption 

spectra  of  .     Reitzenstein  and  Schwerdt  ....     678 

Rosaniline   compomids  ;     Production    of   by   the 

iodine  melt.     Silbermaiui  and  Ostrogovich     604 

Rosaniline    and    phenylated    rosanilines  ;     Action     of 

hydrogen  sulphide  on  .     Lambrecht 145 

Triphenylmethane-azo  dyestuffs.     (P)  Meister,  Lucius,  und 

Bruniug 681,  681 

Tristearin  in  beef  and  mutton  tallows  ;   Occurrence  of . 

Bomer  and  others 974 

I'ropeines  ;   Relation  between  constitution  and  physiological 

action  of  .     Jowett  and  Pyman    221 

Trypsin  ;   Synthesis  of  protein  by  means  of •     Taylor. .     336 

Tube-miU  practice  ;  Recent  improvements  in .     Graham     763 

Tubes  charged  with  volatile  liquids.     (P)  Soc.  Chim.  Usines 

du  Rhone    673 

Tung  oil.     See  under  Oils,  fatty. 

Tungsten  and  its  allovs  :  Manufacture  of  ductile  .     (P) 

Siemens  und  Halske  A.-G 972 

conductors   for  electric   lamos.     (P)  Cie.    Franc,   pour 

I'Exploit.  des  Proc.  Thomson-Houston 1232r 

lilaments  for  electric  lighting,  &c.     (P)  AUgem.  Elek- 

tricitiits  Ges 1002 

incandescence  bodies  for  lamps  : 

(P)  Cons.  f.  Elek-trochem.  Ind 309r,  310,  1079r 

(P)  Lux 42,  42,  83,  192,  250r,  250,  754r,  817r 

(P)  Siemens  und  Halske    519,   1079 

Manufacture  of  .     (P)  Cie.  Exploitn.  Proc.  Thom- 
son-Houston         754 

Melting-point  of  .     Von  Wartenberg    931 

ore  exports  from  Portugal 1201 

Separation  of from  tin  oxide.     Treloar  and  John- 
son     1094 

in  steel  ;    Determination  of .     Lind  and  Trueblood     695 

Treatment  of .    (P)  Gen.  Electric  Co 1132 
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TUgatvo  «viui>ouud»  :    l*t«»tic  iu»«»es  from .     (P)  Sie- 

in<>a«  uud  H«l*kr  A  -0 1192r,  1192.  1192 

■QMdr      Hdoii:»chmid 1095 

•4ttd<k  :    New  .     l>f factii 535 

T«M>ttc  Mid  :    Un-tr\<lytu-  nHiuctiou  of .     Leiser 1242 

Tooi*  :   PtMM[4i*t«  indu»tr>'  of SS:5 

Tviasit  Custom*  duti«># S42 

Tariw-ntinc  i-up  ;    Olay ' 934 

Ivt'-niiiuitiiiii  .i( ill  varuislie»,  Ac.     Rebs      ....  436 

K\.iiiuti4t;..;i  ..f   .     Mi-liill   847 

iiulu!i(r\  "I  I  tutod  l^roviiice*.  India 625 

•  •I'tairuiii:            irvMii  wiH>d.     (P)  Thompson  and  others  1020 

.•:!    Kiiiin^li  .    First  nmniiijis  o(  • .     .\schan 1151 

oil  ybtuirird  III  thf  i>iili>hat<>  tvlUUose  proross  ;  Purifying 

Klar*ou  and  Porson   276 

oil ;   Sttluhihtv  o(  ill  aiiut-ous  alcohol.    V^zes  and 

uthfr* 342 

oil :    l'»lni(  nrsidut-.-i  aft<^r  artion  of  hydrochloric  acid 

.     (?)  B^haJ    223 

P«irif>-ing  .     (Pi  Hfuse 10:<r 

SoMiiah  1020 

Irmtiiut  for  uakinx  pinene  hydrochloride.     (P) 

W,  i/uiaiiii    and  Clayton  Aniline  Co 1028 

Itoii-                           Treple Sll 

Own  ;>anta«  for  extracting  : 

421 

*l'                        '  Amer.  Wood  Kxtract  Co 625 

troa  wo<>'.  :i  of  : 

(?'    V                    25r,  625r 

(Pi  ^uyJcI 1020r 

Tmni*  :    8t«*l  for  .    (P)  Hadfleld 207r 

Tyre  mbhtTs  ;   Composition  of  some  motor .    Schidro- 

wlta  and  Kaye 126 

TTTO«inas<  in  wheat  bran  ;    E.xistcnce  of  .     Bertrand 

and  MutttTmileh    773 


u 

I'iMo  extract.    Paestler    33 1 

Uttrunahne  ;    Boron  —      Hoffmann 476 

CBbeOnlooe ;    >                      of .     Tutin  432 

Catted  Klacd<                        >kine  in  the  1230 

Impact*  <•:  .            .      •   into  the  544 

Mineral  produ.Uyii  ui in  1906 258.  1142 

I'nitetl  Province*  ;    Turpentine  and  colophony  industry  of 

Ibe  625 

UAted  SUte*  ;  Amended  Alcohol  Bill 270 

araeaic  production 1278 

BnMDBine  induttry'  of  the  201 

enaeot  prodnction  in  l»<i6 410 

ccaau  o(  glaat  production    94 

eaaaos  of  pctroleam  refining 311 

emurn*  oC  tanning  products 770 

cfaraatt*  dcpotiu 109i 

Coal  teattnc  in  the  .     Burrows    396 

Coin  oven  pro4ucts  in  the  192 

eokc  production 1231 

On— mpUon  of  tan-bark  in  the  160 

Copoar.  fine,  and  lead  production  of  the  926 

CWto—  dactaioiu  on  base  fjuUiou    827 

daoaw  alnm 924 

mafiMitiuiB  carbonate 1278 

Bwuiyt  ■alpbonal    1215 

petnieam  prodocU narj 

retaae  rubber    9;j5 

rtaodtam    827,  1202 

•rntbetk  campbor   1295 

totatdlne  hydrochloride 920 

tiDtomrter   948 

ur*i'i'Jiii    \  924 

1202 

■■•''■                    ■ 'jn    1092 

imp' I''                   "  if  iir>»(liift«    1233 

•«ad  atj'l  '                                 ''niog  Industries 1143 

moment  n                                  06 

■liaeral  !»                                  1 2H6 

rvtralmn  ir.  I  i-'o           1192 

Phu*i>hi)ru»  from  min<Tal  deposit*  In  tite  — — 254 

p;  tr  n   [r  .  tri-fi,,i,          "  qAU 

14 

'•i':  064 

nous  rock 1133 

'      1137 

■  II  In  the  1091 

117 

If                                                           of  rolloldal .    Hzllard  1295 

,wer  of .     Riddle  . . .  320 

1205 

'jrnpooiid  of .     Hzllard  . .  69 

92i 

If.                                                        .',                     I'     („.„n,-                       .  77>j 

r.  1  348 

'f                                                                                                                     k  1123 

-•■■    ■■■  -I  .   iUu-- 

■  MfiM-be  Mnlizinal-  a.  »anit«tlt- 
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Vacua  ;    Production  of .     (P)  Wiart 917,  917 

IhroduciuK  hinli  :  „_„ 

(P)  Gaede    673 

(P)  Zcitliu 1128r.  1128 

Reducing  power  consumption  in  repeated  creations  of 

.     (P)  Fritz 1128 

Vacuum  apparatus  ;   Low  temperature .     (P)  See.  I'Air 

LiQuide  and  others   1000 

Creating  a  :  , ,  , 

(P)  Hewitt,  and  Cooper  Hewitt  Co 1146 

(P)  Thomson,  and  Cooper-Hewitt  Electric  Co.  . .     634 

Creating  and  maintaining  a  .     (P)  Manvers  and 

PhiUips lOOOr 

Valonia  extract.    Paessler •   1058 

Vanadium.     Muthmann  and  others 1011 

and    its    allovs :     Producing    .     (P)  Becket,    and 

Electro  Metallurgical  Co 932 

Inlluence  of on  iron  and  steel.     PUtz 614 

ores  ;    Treatment  of  .     (P)  Price 1014 

l»roduction  of  .     (P)  Becket,  and  Electro  Metallur- 
gical Co 1205 

Source  and  uses  of  .     Smith    1141 

U.S.  Customs  decision  on  1202 

Vanadium  pentoxide  as  an  oxidation  accelerator.     Naumaun 

and  others 348 

sulphide ;     Reducing   .     (P)  Becket,    and   Electro 

MetaUurgical  Co 929 

Vanillin;    Manufacture  of .     ( P)  Froger-Delapierre  . . .    433r 

Occurrence  of .     Von  Lippmann 31 

Vapour  mixtures  ;   Rectifviug  and  deplilegmating  apparatus 

for  .     (P)  Ponomarew    1129 

Vapours ;     Deodorising    maladorous    .     (P)  Schiimann 

and  Elschner 332 

Generator  for  .     (P)  Desouches 677 

Rectifying  mixtures  of .     (P)  Ponomarew 518 

Separating  liquids  from  .     (P)  Aitken  and  Mackie  460, 

999r,   1230J- 

Separating from  mixtures.     (P)  Meurs-Gerken 1189 

of  volatile  liquids  ;    Recovery  of  .     (P)  Diamanti 

and  Lambert 518,  525,  999r 

of  volatile  solvents  ;    Separating from  air  or  gas. 

(P)  Barbezat   518,  673 

Varnish  ;    Amber  — — .     (P)  Weber  421 

distilling  apparatus.     (P)  Hope   329 

Preparation  of  hard  matt .     (P)  Wachendorf 1287 

for  producing  matt  surfaces.     (P)  Herbig 1020 

remover  : 

(P)  Austen  and  others 1287 

(P)  EUis 159r 

(P)  Riehl  and  Waters 1099 

Transparent  composition  suitable  for  .     (P)  Patat 

et  Cie 212 

Varnishes  ;   Alcohol  denaturant  for 544 

Apparatus  for   measuring  resistance  to  scratching  of 

.     (P)  Laurie  and  Baily  159 

Determination  of  rosin  in .     Gill 58 

Driers  for  .     (P)  Guittet 625r 

Elastic  material  for .     (P)  Kershaw 25 

Manufacture  of  — .     (P)  Kronstein  421r 

Preparation  for  decolorising  .     (P)  Macherski  and 

Koperski    159 

Reduction  of  Italian  import  duty  on  certain 402 

from  resins,  &c.     (P)  Elkeles  and  Klie 103 

Substitute  for  paint  .     (P)  Liwschitz 264 

Vat  dyestulfs.     See  under  Dyestuffs. 

Vats;  Drying  the  interior  of .     (P)  Beckmau 1130 

Vegetable  fibres.    See  under  Fibres. 

matter;  Recovery  of  products  from .     (P)  Partridge     602 

matter  ;    Separating   water   or  juice   from  .     (P) 

Rassmus 705 

substances  ;    Dehydrating  .     (P)  Cooke  and  Kelly     110 

Ventilating  dye-houses  and  bleacheries.     (P)  Lorimer 1006 

Ventilation  in  factories  and  workshops  ;   Exhaust ....       30 

Verbenalin,  a  glucoside  from  Verbena  o^cinalis.  Bourquelot 

and  Bourdier    1292 

Veronal.     See  Diethylinalonylurca. 

VcHipirin.     See  Phenyl  acetosalicylate. 

VesBclH  indifferent  to  (changes  of  temperature.     (P)  Jlidding  1049 

liable   to   corrosion  ;    Coating  .     (P)  Ackermauu   1290, 

1290r 

Vinasses  :    KertibHer  from  distillery .     (P)  Vasseux 540 

Purification  of  .     (P)  Rivifire  421 

Vine  ;   SutTose  and  invertase  in  the .     Martinand 834 

Vinegar;   FullcrH' earth  test  for  caramel  in .     Dubois..      162 

geiieraf.or  ;    New .     lyonze 6:5 

.Manufacture  of  .     Evans    629 

.Mineral  acids  in .     RaUrlilf 336 

substitute    from    skimmed    milk.     (P)  Lamouroux    ct 

Meiiiiier    1062 

Wood  .     Hooper    1002 

Vinegars  ;  Composition  of  English  fermentation .     Rat- 

clllf   :i35 

VUcose  ;   Manufacture  of .     ( P)  Waddell  and  Pettit  . .     775 

ManufMftiire  of  (llamentH  and  lllnm  from  : 

(P)   KriiHt  Mild   Pettit    1004 

(Pj   Waite  uiid   Pettit    624 
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Viscose — cont. 

Maturing,  concentrating,  and  purifying .     (P)  Soc. 

Frang.  de  la  Viscose 775 

Producing  lustrous  tlireads  from .     (P)  MUller  . . .      9lr 

Viscosities  of  sucrose  and  invert  sugar  solutions.     Pellet  and 

Fribourg     27 

Viscous  substances  ;  Electrolysis  of  (P)  Wunder  . . . .       54 

Visits  to  worlcs  ;  Annual  meeting 798 

Voltaic  arcs  ;    Obtaining  endothermic  reactions  in  gases  by 

.     (P)  Salpetersaure  Ind.  Ges 417 

See  also  Electric  arcs. 
Vulcanising  process  : 

(P)  Harvey  Frost  and  Co.,  and  Ormandy    1100 

(P)  Morgan   160 

Vulcanite  ;  Masses  of  the  nature  of .     (P)  Claessen  212,  423r 

Objects  resembling  .     (P)  Maiter   1145 
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Wallpaper  ;    Printing in  a  single  operation.     (P)  Biir- 

mann    1137 

Warp  printing  machine  : 

(P)  Landenberger 1046 

(P)  Schoen,  and  Stinson  Bros 197 

sizing  and  drj'ing  machine.     (P)  Martin  and  Bamford  46 

sizing  and  drying  machine  ;   Worsted .     (P)  Disley 

and  Disiey 524 

Washing  coal  and  other  material  ;   Apparatus  for : 

(P)  Hardy  Patent  Pick  Co.,  and  Smith   247 

(P)  Shaw    956,  1078 

granular  or  fibrous  material ;  Apparatus  for .     (P) 

Fink 190 

machines  for  filtering  media.     (P)  Goldman  and  Co.   . . .  751 

Method  of .     (P)  Griswold  and  Barstow 1000 

textile  piece-goods  ;   Machines  for .     (P)  Bailey  . .  197 

wool,  &c.  ;  Macliine  for .     (P)  Petrie  and  Petrie    . .  315 

Waste  material ;    Manure  from .     (P)  Schlutius 60 

water  ;    Determination  of  organic  matter  in  bacterially 

purified .     Pellet 108 

water  ;  Purifying by  lime.     Herzfeld 334 

Water  ;     Apparatus    for    electrically    sterilising   • •.     (P) 

Otto,  and  Amer.  Ozone  Co 164,  164,  16# 

Apparatus  for  simultaneously  producing  hot  and  dis- 
tilled   .     (P)  Taylor   547 

atomising  apparatus.     (P)  Kestner   12r 

bacteria  ;    Effect  of  copper  on  .     Kellerman  and 

Beckwith  164 

of    a   boiler ;     Apparatus   for   testing   the    ■.     (P) 

Schmitz    991?- 

from  the  bore  holes  of  the  Grosny  oil-field.     Charitsch- 

kow 145 

Clarifying  used  for  washing  cereals.     (P)  Piepen- 

bring  and  Co    219 

Determination  of  ammonia  in .     Buisson 346 

Determination  of  fluorine  in  mineral .     Carle 163 

Determination  of  manganese  in .     NoU 429 

for  diffusion  batteries;    Heating  — ■ — -.     (P)  Lemoine..     541 

Distilling  •.     (P)  Wittemanu  481,  482 

distilling  apparatus  : 

(P)  Bartholomew  and  Hill 64 

(P)  Sliaw     1128 

filtering  apparatus.     (P)  Candy  Filter  Co 987 

filtration  ;    Copper  sulphate  in  — ■ — -.     Kenina 64 

-gas.     See  under  Gas. 

Improvement  of by  aluminate  silicates  or  artificial 

zeolites.     Gans 711,  1251 

from  iron  mines  ;    Clarifying  and  purifying  .     (P) 

Lenormand    548 

Making  potable  aerated  .     (P)  Gunn  Ill 

from  mines  ;    Purification  of .     (P)  Lenormand..  .     828 

from  paper  machine.^  ;  Utilising  waste .  (P)  Gerard     713 

Preparation   of   drinking   from   sea   water.     (P) 

Liebl 64 

Purification  of  : 

(P)  Antoine   775,  1212r 

(P)  BeUanger    774 

(P)  Candy    429 

(P)  Harris    829,    1212r 

(P)  Kestner 429,  547 

(P)  Lambert   888 

(P)  Reisert    164r 

(P)  Wi.\ford    30r,    30r 

Purification   of  industrial  .     (P)  Oesterr.   Ver.   f. 

Cellulosefabr 65,    220r 

purification  ;   Material  for .     (P)  Candy  481 

purifier  ;    Electric  .     (P)  Hinkson  Electric  Liquid 

Purifying  Co 338,  632r,  836r 

purifying  apparatus  : 

(P)  Breda    64 

(P)  DUnkelberg    481r 

(P)  Griffith    1212r 

(P)  Kruger    431 

(P)  Reichling    1025 

(P)  Stump  and  others 1157 

(P)  Tate    987 

(P)  Watson   712 
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purifying  and  filtering  apparatus.     (P)  Boby  1026 

purifying  and  filtering  apparatus  ;    Electric  .     (P) 

Hyle  and  others    338 

purifying  and  softening  apparatus.     (P)  Fox  711 

Purifying   and   sterilising  .     (P)  Bridge    ....    30,    547r 

Purifying  waste .     (P)  Girerd  and  Drapier 1251r 

Removing  • from  substances.     (P)  Meister,  Lucius, 

und  Briining   955,  1016r 

Separation  of  manganese  from  drinking .     Gans  . .     481 

Steeping  and  brewing .     Seyfliert 543 

Sterilising  — — .     (P)  Charbonneau  and  Malaquin  ....     548 

Sterilising by  hydrogen  peroxide.     (P)  Eilertsen..     987 

Sterilising  potable by  ozone.     (P)  De  Bouillanne     775 

Sterilising,  softening,  and  heating  — — ■.     (P)  Westrope     30r 

storage  and  pathogenic  microbes 887 

of  sugar  factories  ;   Purification  of  waste by  lime. 

Herzfeld 334 

Treatment  of  for  feeding  boilers  or  stills.     (P) 

Meyrueis 273 

Treatment  of  hard .     (P)  Candy 164 

treatment ;    Reactions  during .     Barton  and  Lind- 

gren 1106 

Waterproof,  acidproof  material.     (P)  Bishop  and  others  . . .     889 

Wax  ;  Cape  berry 263 

Extraction  of  from  moist  substances.     (P)  Nass- 

extraktion  Ges 1244 

from  Raphia  Ruffia  of  Madagascar.     Haller 420 

Waxes  ;    Bleacliing .     (P)  Verein.  Chem.  Werke  1150,  1286r 

in  peat.     Zaioziecki  and  Hausmann 830 

Refining  .     (P)  Field    817 

Temperature  correction  for  the  specific  gravities  of . 

W^right   513 

Wavcross,  Ga. ;    Experiments  on  table-s>Tup  production  at 

.     Wiley 215 

Weissbier  ;   Ropiness  of  Berlin .     Schonfeld 543 

Welding  ;    Materials  for  autogenous  .     (P)  Soc.  Anon. 

I'Oxhydrique  Franc 828 

Western  Australia  ;   Mineral  production  of 1143 

Tantalum  ores  in  51 

Wheat  bran  ;    Tyrosinase  in  .     Bertrand  and  Mutter- 
milch  773 

flour.     See  under  Flour, 
starch.     See  under  Starch. 

Whey  for  diluting  molasses  in  making  alcohol ;  Use  of . 

Von  Bohle 217 

Whisky  ;  Labelling  of  — —  in  tlie  United  States 544 

White  lead  ;   Analysis  of .     Davis  and  Klein 848 

Apparatus  for  making  .     (P)  Union  Lead  and  Oil 

Co 421r 

Drying  pulp  .     (P)  Smith     159 

Manufacture  of  : 

(P)  Chaplin  and  others    1287 

(P)  Cowper-Coles   1151 

(P)  Frolich 769 

(P)  Morris    1287 

Wildier's  "  bios  "  ;    Preparation  of  pure  .     Devloo  . . .     216 

Willemite  ;   Detection  of by  phosphorescence.     Judd..     695 

Willow  bark  ;    Producing  long  fibres  from  .     (P)  Von 

Ordody,  and  Westdeuts.  Thomasphosphat  Werke  1237r, 

1237r 

Wine  ;    Ameliorating  .     (P)  Dorn   773r 

Apparatus  for  ageing rapidly.     (P)  Cassisa 939 

Boric  acid  in  Sicilian  — — •.     Azzarello 109 

Clarifying  sparkling .     (P)  Mazure 709 

Composition  of  from  different  portions  of  must 

obtained  by  pressing.     Reisch  and  Trammer  ....       62 

Detection  of  salicylic  acid  in .     Vitali 269 

Determination    of    acids    in    .     Heiduschka    and 

Quincke    1155 

Determination  of  glycerol  in .     Zetzsche 1105 

Determination  of  sucrose,  reducing  sugars,  and  dextrin 

in  .     Pellet   480 

Determination  of  total  and  volatile  acid  in  coloured . 

Guerin    629 

Determination   of   volatile   acids   in  .    Roos   and 

Mestrezat 1105 

Disease  organisms  of .    Maz6  and  Pacottet 885 

Distilling  .     (P)  Watt    630,   1250r 

Distilling  in  vacuo.     Girard  and  Truchon   886 

Hydrogen  sulphide  flavour  in .     Mathieu 1209 

Improving .     (P)  Desvigues 1212 

Improving before  fermentation.     (P)  Barbet  ....     109 

Influence  of  preparation  and  treatment  of  must  on . 

Seifert 62 

lees  ;   Determination  of  tartaric  acid  in .     Carles  . .     841 

Malic  acid  in .     Mestrezat 938 

organisms  ;  Action  of  sulpliurous  acid  and  acetaldehyde 

sulphurous  acid  on .     Seifert 62 

Precipitating  natural  colouring  matter  of,  and  deter- 
mination of  artificial  colours  in  red .     Jean  and 

Frabot    269 

Proportion  of  sodium  in .     Krug 629 

red  ;    Origin  of  colouring  matter  deposits  of  

Martinand    938 

Trillat 834 

red  ;    Precipitation  of  colouring  matter  of  .     Jeau 

and  Frabot   984 

stored  in  metal  vessels  ;  Alterations  in .     Truramer    885 

Use  of  carbon  tetrachloride  in  determining  salicylic  acid 

in  .     Dubois 555 
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M&nuf^ctun*  o(  bi-nKtallic  .     (P)  Claniens   

WoUrani  :    Analy!«i<  o( .     Nicolardut 

W'uUnuuitc  aiul  tin  ore  :   S4>panition  of .     (P)  Dietzsch 

»nd  Paull    

Wootl ;    Apparatus  for  rxtrartins  by-products  from  . 

(Pi   Xew-nham 

Apparatu.i   (or   rstracting  turi<entine   from  .     (P) 

Katrhtr,  and  Amer.  Wood  Kxtract  Co 
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Arr'"'""  '  ' '■■.jfotinK .     (P)  Boucherie 762 

Ai'i  '  :ttinK  distillation  products  of .     (P) 

522 

Al'i-~.....u~   .V.    iivatinx  with   preservatives.     (P) 

Al(«na 610r 

of  baobab  txvi?  :    Prv|>aration  of .     (P)  Barth^lemy     220 

rmrbonising  ap(>aratus.     (P)  JUrgensen 958 

crUulo**»  :    Caustic  soda  process  for  producing  . 

!)*■  Cew    561 

charcoal.     :^  Charcoal. 

Colounnjt  fast  to  light  by  aliiarin  dyestuffs.     (P) 

Ani(u<Tniann 1089 

IVtrnuiuation  of  f^Uiilose  in .     Dean  and  Tower  . .     988 

distill.ition     products ;      Obtaining     .     (P)  Pag^s, 

Caniu*.  ct  Cie 920,  1080 

l>i»UUing  .     (PI  Hammatt    402 

distilling  apparatus  : 

( P»  Jewett   1002 

(Pi  McArthur    678 

(Pi  Mac kethan   521 

distilling  rrtort.     (P)  Brown,  and  Troy  Chem.  Manuf. 

Co 86 

for  elfctrochemical  apparatus  ;  Treatment  of .     (P) 

Marino  and  Barton-Wright    261r 

Extraction    of    products    from    .     (P)  Pope    anil 

Oark 626, 1057r 

Extiaction  of  products  from  resinoas  .     (P)  Dar- 

lin 264 

Extraction  of  turpentine  and  other  products  from : 

(P)  McKenxie    25r,    625r 

(Pi  Snyder 1020r 

iht*  digrster.     (Pi  Mallam 548 

Impregnating  : 

(Pi  Chateau  and  Merklen    926 

(Pi  HQlsberg  und  Co 1093r,  1093 

Impregnating,    colouring,    and    preserving    .     (P) 

Koepfer    1200 

ImfvegnatioD   of   with   heavy    metal   salts   an(l 

atamtnium     compounds.     (P)  Marmetschke     and 

Brthtlns    1049 

Impr  .  :    with   wa.x   for  safety   matches. 

-  nfabr.    Rexroth-Lynen    224 

Inj<  ,  -  is  into .    <P)  Houter  and  de  St.- 

«.T>JU 411 

•mtaX    and    c«Uulose ;     Plastic    masses   of   .     (P) 

CoOardon 539 

noa-inOaaunahle  :   Rendering .     (P)  Wilkins  1046,  1197r 

Obtaining  turpentine  from  .     (P)  Thompson  and 

Othrrt      1020 

on :    Chinese  .     See  uiuUr  Oils,  fatty  (Tung  oil). 

PartiaDy  impregnaUng .     (P)  Ohlsson   610 

vn-trrtUon  :    Use  of  pectic  acid  for .     (P»  EtTendi     470 

Preserved  .     (P)  EUs 1281 

Preserving : 

(Pi  Labrot 1009 

(Pi  .Hoc   Anon,  per  La  Conservazione  del  Legno. .     611 

Piwerving  and  rendering  non-inflammable.     (P) 

Herre    204 

m*^"  ■  -.iM»w,n      (P)  Wolman   .529,  968 

rn^.  -hoi  from .     (P)  Newlands 835 
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Apparatus  for  fermenting  .     (P)  Schalk      217 
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Use   of    Lovibond's   tintometer   for  .     Baker   and 
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27 

1980 

41 

5478 

407 

8407 

551 

11,191 

696  : 

13,828 

823 

15,626 

52 

5,477 

48 

2045 

159 

5479 

618 

8435 

315 

11,196 

679  1 

13,838 

162 

15,629 

682 

5,537 

46 

2083 

46 

5493 

326  ; 

8486 

519 

11,213 

248 

13.840 

958 

15,631 

610 

5,574 

83 

2154 

190 

5635 

673  1 

8490 

44 

11,215 

424 

13,845 

762 

15,648 

833 

5,576 

39 

2230 

214 

5655 

318 

8499 

519 

11,254 

46 

13,861 

815 

15,677 

824 

5,576a 

40 

2368 

191 

5749 

522 

8513 

476  1 

11,279 

248 

13,882 

201 

15,727 

260 

5,596 

41 

2435 

189 

5775 

150 

8527 

33  1 

11,409 

462  • 

13,892 

461 

15.734 

824 

5,681 

45 

2466 

93 

5776 

48 

8648 

532  1 

11,475 

11 

13,915 

29 

15,735 

925 

5,748 

54  1 

2522 

209 

5824 

315 

8667 

207  ( 

11,479 

403  1 

13,935 

827 

13,744 

859 

5,777 

12  1 

2718 

39 

5836 

197 

8670 

248 

11,565 

527 

13,949 

878 

15,776 

517 

5,805 

41   i 

2791 

212 

5841 

159 

8712 

262 

11,574 

113 

13,949A 

878 

15,7S6 

955 

5,859 

57 

2797 

15 

5845 

315 

8727 

632 

11,621 

675 

13,965 

1145 

15,808 

825 

6,065 

39 

2826 

59 

5959 

313 

8744 

516 

11,622 

700 

13,970 

150  1 

15,-<18 

55 

6,073 

68 

2859 

216 

5976 

672 

8758 

600 

11,632 

634 

13,972 

622 

15,838 

625 

6,262 

U3 

2870 

246 

5997 

154 

8389 

154 

11,632a 

713 

13,983 

780 

15,922 

1248 

6,264 

115 

2877 

109 

6011 

64 

8913 

532 

11,652 

698 

14,001 

532 

15,947 

750 

6,409 

459 

2902 

114 

6088 

398 

8913a 

696 

11,669 

197 

14,030 

824 

15,949 

979 

6,550 

106 

2906 

196 

6089 

54 

8924 

158 

11,698 

414 

14,062 

154 

15,966 

708 

6,577 

52 

2927 

250 

6183 

59 

9020 

42 

11,758 

316 

14,067 

337 

15,973 

760 

6,578 

98 

2939 

90 

6283 

475 

9032 

459 

11,876 

406 

14,115 

758 

15,974 

1128 

6,771 

59 

2985 

167 

6329 

93 

9102 

88 

11,902 

688  j 

14,122 

278 

16,002 

141 

6,790 

52 

2989 

101 

6333 

49 

9202 

102 

11,925 

754 

14,173 

470 

16,009 

165 

6,811 

90 

2993 

261 

6373 

64 

9210 

618 

11,926 

675 

14,177 

483 

16,012 

470 

6,813 

55 

3013 

65 

6379 

328 

9254 

252 

11,944 

675 

14,191 

194 

16,085 

680 

6,829 

41 

3130 

154 

6385 

146 

9264 

403 

11,974 

696 

14,192 

403 

16,086 

959 

6,855 

83 

3135 

255 

6389 

30 

9279 

54 

11,983 

102  , 

14,233 

20 

16,088 

45 

6,886 

60 

3176 

551 

6432 

398 

9281 

873 

11,993 

460  , 

14,255 

220 

16,100 

44 

6,887 

214 

3192 

145 

6498 

315 

9290 

626 

12,227 

109 

14,259 

876 

16,101 

44 

6,888 

60 

3206 

272 

6529 

406 

9305 

516 

12,242 

545 

14,263 

57 

16,104 

257 

6,889 

60 

3213 

248 

6574 

15 

9327 

397 

12,243 

88 

14,278 

688 

16,142 

819 

6,917 

211 

3225 

144 

6581 

35 

9339 

618 

12,291 

704 

14,279 

688 

16,164 

968 

6,998 

83 

3240 

30 

6635 

673 

9349 

601 

12,353 

529 

14,281 

248 

16,165 

94 

7,002 

42 

3310 

258 

6654 

316 

9416 

546 

12,395 

55 

14,319 

835 

16,168 

98 

7,036 

103 

3310a 

258 

6711 

157 

9426 

618 

12,431 

762 

14,323 

113 

16,181 

466 

7,218 

98 

3353 

96 

6712 

211 

9435 

209 

12,452 

765 

14,339 

164 

16,248 

814 

7,222 

196 

3353a 

96 

6731 

637 

9457 

524 

12,454 

539 

14,365 

1130 

16,258 

343 

7!254 

86 

3413 

159 

6814 

f  398 
t  601 

9529 

407 

12,465 

957 

14,395 

1145 

16,269 

327 

3449 

167 

9540 

280 

;  12,467 

861 

14,401 

696 

16,271 

989 

3450 

274 

6820 

600 

9687 

52 

.    12,502 

516 

14,464 

429 

16,322 

325 

190 

3455 

327 

6924 

157 

9695 

16 

■    12,523 

415 

14,489 

255 

16,340 

688 

6. 

i   3458 

11 

6935 

41 

9706 

417 

12,525 

330 

14,496 

815 

16,348 

540 

3486 

159 

6937 

472 

9752 

467 

;  12,526 

423 

14,507 

146 

16,351 

1131 

37 

29 

3506 

15 

6950 

459 

9774 

15 

12,527 

701 

14,519 

278 

16;364 

1012 

87 

110 

3521 

263 

6992 

606 

9785 

204 

12,538 

201 

14,567 

398 

16,368 

539 

131 

100 

3542 

30 

7007 

150 

9791 

640 

12,596 

45 

14,568 

402 

16,440 

765 

132 

53 

3566 

252 

7029 

146 

9803 

460 

12,603 

824 

14,586 

54 

16,442 

963 

146 

101 

3575 

258 

7073 

57 

9808 

423 

\    12,615 

246 

14,601 

831 

16,443 

540 

175 

102 

3583 

261 

7188 

462 

9881 

606 

12,616 

246 

14,637 

859 

16,450 

540 

234 

100 

3684 

248 

7189 

144 

9889 

687 

12,618 

150 

14,653 

990 

16,453 

553 

310 

160 

3709 

16 

7195 

472 

9893 

627 

12,621 

690 

14,674 

322 

16,460 

672 

352 

88 

3809 

191 

7221 

461 

9959 

765 

12,630 

67 

14,710 

874 

16,461 

524 

353 

16 

3885 

163 

7277 

472 

10,008 

254 

12,700 

306 

14,779 

325 

16,471 

675 

415 

154 

4001 

248 

7277A 

472 

10,050 

164 

12,729 

207 

14,784 

881 

16,498 

861 

495 

86 

4081 

248 

7297 

167 

10,052 

44 

12,783 

272 

14,799 

461 

16»510 

835 

503 

150 

4114 

280 

7299 

467 

10,091 

611 

12,838 

29 

14,816 

861 

16,516 

264 

659 

152 

4115 

280 

7318 

460 

10,097 

24 

12,842 

196 

14.818 

111 

16,519 

701 

678 

167 

4274 

113 

7340 

100 

10,156 

54 

12.872 

821 

14,896 

477 

16,558 

888 

715 

29 

4336 

23 

7357 

461 

10,161 

621 

12,885 

831 

14,918 

820 

16,583 

63 

717 

55 

4365 

337 

7357A 

519 

10,216 

60 

12,898 

480 

14,921 

605 

16,598 

265 

729 

414 

4409 

318 

7380 

476 

10,284 

716 

12,915 

322 

14.922 

876 

16,600 

248 

753 

43 

4473 

218 

7443 

410 

10,309 

695 

12,920 

775 

14,947 

12 

16,612 

18 

788 

154 

4537 

164 

74.''.0 

154 

10,324 

88 

12,950 

425 

1 

14,992 

691 

16,628 

337 

120 
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24,234 
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26,314 
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1203 

24.240 
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26.501 
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28,786 
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8S4 

18,602 

1041 

20.397 

44 

22,166 

827 

24,247 

601 

26,502 

634 

28,767 
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18,603 

157  i 

20,404   1 
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22.167 

1039 

24,272 

1092 

26,  .503 

1295 

28,886 

1213 

l«.75i 

Ml 

18,611 

835  j 

20.408 

407 

22,187 

599 

24,308 

988 

26,526 

1276 

28,897 

699 

I«.«h> 

167 

18,612 

163  ' 

20.440  1 

712 

22,202 

960 

24,310 

673 

26,542 

600 

28,920 

1250 

l«>i: 

869 

18.622 

957  ' 

20,445   1 

765 

22.264 

1202 

24,344 

312 

26.664 

1282 

28,936 

928 

16.><J 

S«4 

18,643 

398  ' 

20.452 

1052 

22,317 

701 

24,348 

1001 

26,665 

1282 

28,959 

209 

i«>:(i  1 

6M 

18,663 

18  ; 

20,484   1 

1131 

22,319 

156 

24,349 

461 

26.698 

675 

28,960 

328 

l«>^i  1 

ft6S 

18,680 

1067  1 

20.488 

980 

22.327 

1279 

24,352 

1241 

26,732 

1200 

28,961 

328 

16>*>  ' 

401 

18.692 

114  : 

20.494 

807 

22.327A 

1279 

24,405 

780 

26,755 

871 

28,963 

1279 

16.901 

•M 

18,738 

957 

20.507 

48 

22,336 

716 

24,418 

815 

26,808 

1091 

28,964 

1279 

1«.906 

SM 

18.741 

1029 

20,519 

45 

22,340 

428 

24,427 

751 

26,819 

1131 

28,977 

1251 

1«.M>7 

U 

18.742 

325 

20.526 

990 

22,387 

1023 

24,429 

1082 

26,833 

751 

28,982 

821 

1«,90« 

1« 

18,745 

1001 

20,545 

325 

22,390 

1139 

24,492 

1289 

26,838 

947 

28,984 

1206 

1«.»10 

760 

18,748 

1042 

20,548 

1100 

22,395 

959 

24,518 

680 

26,867 

1054 

28,995 

768 

i«.eiOA 

967 

18,740 

1002 

20.586 

167 

22,421 

873 

24,526 

477 

26,875 

955 

29,007 

599 

16,01:! 

1012 

18,769 

762 

20.638 

1103 

22,422 

524 

24,624 

1272 

26,882 

1271 

29,093 

343 

17.001 

1012 

18.792 

1052 

20,651 

888 

22,430 

102 

24,647 

332 

26,906 

947 

29,134 

1007 

17.»W2  1 

101 S  1 

18,80:< 

696 

20,680 

223  1 
956 

22,491 

328 

24,666 

956 

26,928 

318 

29,231 

675 

17.0O* 

968 

18,806 

481 

20,699 

22,512 

311 

24,667 

1255 

26,929 

534 

29,264 

999 

17. .Mi 

141 

18,810 

211 

20,716 

1016  I 

22,519 

621 

24,677 

406 

26,934 

618 

29,371 

876 

IT.iHSiJ 

675 

18,812 

1042 

20,723 

691 

22,525 

524 

24,687 

1271 

26,944 

430 

29,291 

1192 

17.«wi 

814 

18.828 

1041 

20,773 

712 

22,534 

1203 

24,695 

1271 

26,946 

675 

29,368 

703 

i7.te« 

70S 

18,835 

876 

20,802 

960 

22,571 

753 

24,742 

397 

26,954 

1046 

29,383 

967 

17.131 

258 

18,8T9 

308 

20,813 

750 

22,643 

750 

24,787 

1245 

26,962 

889 

29,390 

1269 

17.154 

976 

18.910 

972 

20.832 

887 

22,658 

534 

24,806 

261 

26,981 

972 

29,404 

775 

17,1«U 

16 

18,925 

10.'>7 

20.837 

756 

22,752 

766 

24,822 

1244 

27,034 

1281 

29,408 

691 

17.16* 

864 

18,M7 

254 

20.894 

11 

22,766 

827 

24,823 

323 

27,036 

1030 

29,425 

985 

17,1«9 

S4S 

18,964 

691 

20,018 

978 

22,781 

830 

24,826 

838 

27,048 

1093 

29,427 

609 

17,25« 

8S7 

18.967 

1041 

20,955 

873 

22,783 

552 

24,830 

433 

27,059 

1050 

29,471 

816 

17.i67 

6SS 

19.001 

859 

20,979 

415 

22,796 

1088 

24,833 

600 

27,061 

928 

29,480 

990 

17.;U7 

lt71 

10.033 

1009 

21,021 

467 

22,799 

1202 

24,901 

1022 

27,064 

1189 

29,504 

1020 

17. «U 

M 

10.038 

1009 

21.022 

600 

22,810 

343 

24,905 

1052 

27,072 

963 

29,552 

546 

17.441 

lots 

10.045 

323 

21.081 

1146 

22,850 

48 

24,942 

307 

27,092 

1099 

29,654 

673 

17.4«1 

8U 

10,048 

461 

21,086 

537 

22,872 

1134 

24,945 

774 

27,099 

1097 

29,599 

752 

17.4*4) 

661 

19.107 

220 

21,144 

1045 

22.887 

340 

24,961 

817 

27,120 

1016 

29,661 

627 

17.4*7 

866 

19,115 

83 

21,160 

611 

22,901 

1200 

24,969 

978 

27,124 

460 

29,728 

1203 

17.512 

886 

19.130 

1052 

21,171 

1162 

23,019 

517 

24,970 

770 

27,125 

889 

29,750 

1135 

17,534 

968 

19,140 

1250 

21,172 

211 

23,049 

318 

24,973 

1232 

27,126 

889 

29,764 

820 

17,5;«9 

876 

19,146 

1041 

21.180 

1163 

23,055 

1210 

24,985 

1205 

27,128 

1046 

17,554 

618 

19.146a 

1041 

21,240 

167 

23,080 

1231 

24,986 

1243 

27,215 

1015 

17.55H 

969 

19,186 

257 

21,250 

1105 

23,113 

707 

25,043 

410 

27,280 

1057 

1907. 

17.559 

406 

19.193 

:m)6 

21,258 

1078 

23,119 

1232 

25,108 

1269 

27,290 

202 

17.573 

777 

19.215 

991 

21,269 

1001 

23,130 

823 

25,112 

1282 

27,316 

150 

3 

489 

17.612 

460 

10,229 

1052 

21,321 

1128 

23,165 

1139 

25,193 

1043 

27,322 

1234 

89 

963 

17,615 

418 

10.241 

520 

21,337 

1128 

23,  165  a 

1139 

25,211 

428 

27,343 

707 

•  89a 

1087 

17,617 

Ml 

10.276 

605 

21,338 

1015 

23,230 

1012 

25,248 

1237 

27,417 

834 

91 

967 

17.656 

S» 

10,821 

1106 

21.342 

1164 

23,293 

1202 

25,327 

859 

27,438 

868 

121 

1129 

17.6*5 

660 

10,622 

522 

21.348 

534 

23,313 

460 

25,340 

980 

27,499 

621 

135 

929 

17.672 

on 

10,682 

675 

21.349 

609 

23,379 

417 

25,404 

1279 

27,527 

1004 

210 

931 

17.699 

tm 

ie.SM 

1131 

21.416 

475 

23,381 

987 

25,416 

1281 

27,564 

1139 

342A 

1231 

17,743 

818 

10,408 

1029 

21.440 

1144 

23,413 

930 

25,417 

1139 

27,592 

307 

387 

696 

17.75-* 

874 

19,411 

972 

21.444 

1062 

23,449 

1241 

25,435 

1278 

27,616 

1021 

407 

696 

17,76« 

6M 

1  10.466 

93 

21.461 

150 

23,450 

1239 

25,445 

1275 

27,629 

1191 

414 

828 

17,773 

1S07 

19.477 

464 

21,473 

547 

23,455 

1063 

25,469 

1131 

27,691 

773 

420 

1290 

17,775 

&S0 

19.480 

675 

21,475 

632 

23,534 

1206 

25,489 

475 

27,700 

987 

430 

968 

17.779 

460 

19,493 

1052 

21.478 

406 

23,555 

1237 

25,494 

113 

27,701 

1206 

444 

774 

17.*25 

487 

10.495 

1059 

21.486 

1078 

23.556 

1237 

25,498 

532 

27,727 

405 

530 

1204 

17.<J2 

M6 

10.513 

1110 

21.493 

423 

23,567 

696 

25,507 

815 

27,747 

1093 

590 

828 

17.«7>» 

»40 

19.557 

970 

21,505 

1131 

23,594 

1089 

25,512 

1290 

27,788 

1252 

591 

828 

I7.9r)« 

660 

10,624 

675 

21,509 

1131 

23,606 

1128 

25,530 

1202 

27,828 

1008 

593 

1003 

17,935 

vnt 

10.700 

1192 

21.510 

1132 

23,648 

777 

25,547 

1133 

27,837 

424 

596 

767 

17.981 

876 

10,712 

1013 

21.511 

1042 

23,648A 

838 

25,595 

984 

27,842 

1041 

598 

1148 

17,9M 

MO 

10.718 

25 

21,513 

1132 

23,664 

928 

25,605 

1009 

27,904 

1088 

628 

873 

17.tM 

40 

10.723 

021 

21,576 

825 

23,678 

1250 

25,635 

332 

27,958 

751 

665 

1231 

17.M7 

MO 

10.727 

33M 

21,583 

972 

23,681 

770 

25,637 

540 

28,014 

602 

703 

1241 

I7.W9 

M7 

10.728 

429 

21,584 

435 

23,684 

220 

25,647 

1292 

28,021 

524 

780 

964 

1<«,014 

1001 

10,729 

81 

21.590 

1045 

23,687 

881 

25,691 

1105 

28,053 

1163 

791 

840 

l*t,0  45 

t70 
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Official  Notices. 

JAMESTOWN   EXPOSITION:     SPECIAL   ALCOHOL 
EXHIBIT. 

An  exposition  is  to  be  held  at  Jamestown,  Va.,  U.S.A., 
from  April  26th  to  Nov.  30th,  1907,  to  celebrate  the  300th 
anniversary  of  the  first  English  settlement  on  North 
American  soil.  A  special  feature  will  be  an  exhibit  of 
the  various  apparatuses,  machines,  and  appliances  by 
which  the  heat,  light,  and  power  which  can  be  obtained 
from  alcohol  may  be  utihsed  for  domestic,  agricultural, 
and  manufacturing  purposes,  and  also  of  the  articles  of 
manufacture  into  which  alcohol  enters  as  a  component 
or  factor.  The  exhibit  will  be  vmder  the  superintendence 
of  Prof.  Charles  E.  Munroe,  of  George  Washington 
University,  to  whom  all  applications  for  space  should  be 
addressed. 

SECRET  COMMISSIONS  AND  BRIBERY 
PREVENTION  LEAGUE. 

A  league  for  the  prevention  of  secret  commissions 
and  bribery  has  been  formed  under  the  auspices  of  the 
London  Chamber  of  Commerce.  Among  the  objects  of 
the  League  are  to  expose  flagrant  cases  of  bribery,  corrup- 
tion, and  blackmail,  and,  if  necessary,  to  take  steps  to  prose- 
cute ;  and  also  to  assist  its  members  and  subscribers  in 
any  action  which  may  be  considered  by  the  Council 
necessary  to  recover  secret  commissions  paid  or  received. 
All  communications  should  be  addressed  to  the  Secretary, 
Mr.  A.  E.  W.  Gwyn,  58,  Coleman  Street,  London,  E.C. 


Manchester   Section. 


Meeting  held  at  Manchester  on  Friday,  December  7,  1906. 


DR.    G.    H.    BAILEY   IN   THE    CHAIK. 


THE    CONSTANTS    OF    BOG-BUTTER,    FOUND    IN 
THE  PEAT  IN  IRELAND. 

BY   L.    G.    RADCLIFFE   AND    W.    H.    MADDOCKS. 

Bog-butter  is  mentioned  in  various  dictionaries  of 
science,  and  samples  of  it  may  be  seen  in  many  museums, 
but  there  is  no  recent  record  of  its  constants.  A  year 
or  two  ago  a  lump  of  bog-butter  about  20  lb.  in  weight 
was  found  by  the  Peat  Development  Co.,  of  Maghery, 
Moy,  Co.  Tyrone,  and  we  have  to  express  our  thanks 
to  Messrs.  Hamilton  Robb  and  Jas.  Harper  for  the  sample 
of  which  the  constants  were  determined. 

The  sample  was  found  4  ft.  below  the  surface,  and  is 
considered  to  be  some  hundreds  of  years  old.  It  is  a 
white,  crumbly,  cheese-like  substance,  and  the  outside 
has  become  converted  into  a  wax-like  substance,  similar 
to  the  so-called  adipocere.  Perhaps  originally,  the 
butter  was  put  into  the  peat  water  to  preserve  it  and 
to  give  it  a  piquant  flavour,  then  it  was  lost,  but  the 
peat  water  acted  so  effectually  as  a  preservative  that 
it  is  still  recognisable  as  having  once  been  butter  ;  this 
claim  is  supported  by  the  fact  that  interspersed  through- 
out the  mass  are  to  be  found  numerous  cow  hairs. 

The  following  list  of  constants  is  interesting,  as  showing 
the  change  that  a  fat  like  butter  undergoes  when  im- 
mersed in  peat  water  for  centuries  : — Titer  test  on  the 
original  sample  of  bog-butter,  45-5°  C.  ;  melting  point 
of  the  original  sample  in  capillary  tube  :  incipient  fusion, 
46*5°  C.  ;  complete  fusion,  49*5°  C.  ;  total  fatty  matter 
soluble  in  ether,  98  per  cent.  ;  residue  insoluble  in  ether, 
1-97  per  cent.;  specific  gravity,  f^^,  0-8390;  Zeiss 
butyro-refractometer  number,  determined  at  60°  C, 
23-5;     acid    value,    201-9;     saponification    value,    324-1; 


acetyl  value,  2-2  ;  Reichert-Meissl  value  (glycerol-soda 
method),  1-2  ;  Hehner  value,  98-5  per  cent.;  iodine  value 
(Wijs'  method),  10  per  cent.  ;    salt,  nil. 

The  residue  insoluble  in  ether  contained  nitrogen,  and 
was  most  probably  the  casein. 

The  following  series  of  unpublished  values  was 
obtained  on  another  sample  by  Mr.  W.  B.  Hart,  and 
kindly  communicated  to  us  after  reading  the  above 
pajjer  : — Water,  46-33;  salt,  nil;  insoluble  (curd,  &c.), 
0-32 ;  fatty  matter,  53-35  per  cent.  The  fatty  matter 
consists  of  neutral  fat,  20-44  per  cent.,  and  free  fatty 
acids,  79-56  per  cent.,  and  the  total  fatty  matter  gave 
the  following  figures  : — Iodine  value,  14-06 ;  Reichert- 
Meissl  value,  1-43 ;  Hehner  value,  97-83  per  cent. ;  molecular 
weight  of  insoluble  fatty  acids,  278-1  ;  melting  point, 
44°  C.  ;  solidifying  point,  40°  C.  ;  whilst  the  neutral  fat  had 
an  iodine  value  of  10-38  per  cent.,  and  a  saponification 
value  of  230-2.  The  iodine  value  of  the  free  fatty  acids 
was  found  by  calculation  to  be  15  per  cent. 


Scottish  Section. 


THE    RELATION     OF    SOLUTION    PRESSURE   TO 
SURFACE  CONDITIONS  IN  METALS. 

BY   DR.    C.    E.    FAWSITT. 

(This  J.,  Dec.  15,  1906,  1133—1134.) 

Erratum. 
Page  1134,  column  1,  line  8,  for  "  0-225  "  read  "  0.0225." 


Yorkshire  Section. 


Electing  held  at  Leeds  on  Monday,   December  3,   1906. 


F.    W.    BRANSON,    ESQ.,    IN    THE    CHAIR. 


DETERMINATION     OF    FORMALDEHYDE     IN 
MILK,    &o. 

BY    F.    W.    RICHARDSON. 

Occasionally  a  little  formalin  is  added  to  milk,  and 
the  public  analyst  is  required  to  estimate  the  amount  of 
such  addition.  In  my  opinion  the  best  method  hitherto  has 
been  that  devised  by  Mr.  Otto  Hehner  ("Analyst,"  1896, 
94  et  seq.).  When  strong  sulphuric  acid  is  poured  do^vn 
the  side  of  a  test-tube  containing  milk  so  as  to  give  a 
good  lower  stratum,  a  violet  colour  appears  at  the  junc- 
tion of  the  two  liquids,  when  the  milk  contains  as  little 
as  1  part  of  formaldehyde  in  200,000.  It  is  advisable 
to  add  0-05  per  cent,  of  ferric  sulphate  to  the  strong 
sulphuric  acid  to  give  the  maximum  amount  of  colour. 
I  have  made  a  number  of  attempts  to  convert  this  colour 
reaction  into  a  comparative  or  quantitative  method, 
but  until  recently  I  met  with  little  success.  So  much 
depended  upon  the  extent  to  which  the  sulphuric  acid 
and  milk  layers  intermingled,  and  there  was  always  a 
blend  of^brown  and  yellow  colours  to  confuse  the  com- 
parison. «■  The  essential  feature  of  the  process  I  now 
use  is  the  addition,  drop  by  drop,  of  4  c.c.  of  strong 
ferruginised  sulphuric  acid  to  5  c.c.  of  the  milk  placed 
in  a  porcelain  dish.  After  each  addition  of  acid,  the  solu- 
tion is  vigorously  stirred.  In  this  manner  one  obtains  a 
liquid  sufficiently  clear  for  colorimetry.  In  order  to  make 
colour  comparisons  in  glass  cells  by  Lovibond's  system, 
I  tried  dilution  experiments.  Water  decolorises 
completely ;  alcohol  gives  unsatisfactory  results ;  a 
mixture    of   equal    parts    of     sulphuric    acid    and    water 
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allow*  aot  onlv  of  dilution  to  any  extent,  but  of  reten- 
tion of  colour  (or  lonj;  ivruxU.  By  the  u.-^e  of  this 
diluent  1  i*n  estimate  ooloriuietrioallv  as  little  as  0(H)2 
mcrm.  of  focuiaiaohvdo.  In  5  c  c.  of  milk  containing 
0^0056  mp-m.  of  formaKlchyde  and  r>()  c.c.  of  the  acid 
liquid  finally  obtainetl.  the  colour  \inits  in  a  2-in. 
kUm  c«U  W  lAniUnid's  system  were  :- Hod.  oO  ; 
blue  2-0:  yellow,  0-5  ;  or  bv  comjiosit ion  :  — Black,  0-5  ; 
vjolet.  1-5 ":  rtxl.  2-5 ;  total.  4r>.  Infortunately  the 
aoid-milk  mixture  is  always  somewhat  turbid,  from  the 
rre««nc«  of  fat  jjlobules  ;  on  this  account  milk  it.oelf  does 
not  8««em  to  l>e  a  desirable  menstruum  for  use  with  aqueous 
>olutio(u  of  forn»aldehyde  in  onler  to  obtain  the  requisite 
violet  colour.  I  therefore  attempted  to  tiiul  what  con- 
stituent in  milk  pives  the  reaction.  The  fat.  the  sugar,  and 
the  ca*eius  were  rapidlv  eliminatetl,  and  an  albumose 
wa4  found  to  l>e  the  effective  agent.  Knowing  that  the 
peptic  digestion  of  egg  albumin  pnx-eetled  through  the 
albumose  to  the  peptone  stage,  I  allowed  a  solution  of 
peiwin  containing  0-2  jx-r  cent,  of  hydrochloric  acid  to 
act  on  »trainetl  white  of  egg  at  ;>S^~  F.,  until  the  maximum 
colour  result  with  formalin  and  sulphuric  acid  wa.s 
obtained.  The  digestion  was  then  stayed  and  the  liquid 
u*ed  for  comparative  estimations  of  formaldehyde. 
White  of  egg  itself  does  give  a  violet  colour,  but  its  semi- 
dige«ted  i>rotluct  gives  much  more,  while  its  fully-digested 

froduct  gives  little  or  no  colour.  Milk  treated  by 
olmat»*heffs  prtK-ess.  using  magnesium  sulphate,  gives  : 
(1)  a  precipitate,  casein,  and  fat.  not  colourable  by  for- 
malin and  sulphuric  acid  ;  and  (2)  a  filtrate  colourable 
bv  formalin  and  sulphuric  acid  ;  proving  that  either 
albumins,  albumoses,  or  globulins  are  the  cause  of  the 
violet  colour.  Hehner  (loc.  cil.)  also  found  that  peptones 
failed  to  give  the  violet  reaction,  but  he  seems  to  have 
obtained  with  egg-albumin  a  much  feebler  colour  than 
1  have  found.  No  doubt  the  age  of  the  egg  may  have 
much   to  do   with  the  different   result. 

A«  a  result  of  digestion  of  beef  fibrin  with  artificial 
ga«tric  juice  for  several  hours  at  98°  F,  I  obtained  a 
•olation  giving  an  intense  violet,  and,  strange  to  say, 
after  precipitation  with  excess  of  .-^alt,  the  filtrate  gave 
a  very  deep  colour  with  the  formaldehyde  test,  proving 
that  albumoses  are  not  the  only  nitrogenous  bodies  capable 
of  giving  the  reaction. 

The  intense  colours  obtained  from  0-2  mgrm.  of  for- 
maldehyde with  albumoses,  in  100  c.c.  of  total  solution, 
were  ihown,  the  mixture  of  equal  parts  of  strong  sulphuric 
actd  and  water  having  been  used  as  the  diluent — one  part 
d  formaldehyde  in  half  a  million  parts  of  the  solution 
in  ooe  caw.  and  one  part  in  5  millions  in  another  ;  the 
colour  in  a  2  in.  glaaa  cell  gave  :— Red,  3-5;  blue,  1-5 
oniU.  That  ia,  violet,  1-5;  red,  2-0  units.  Even  the 
pakat  of  the  colours  had  remained  quite  unchanged, 
•tthoagb  the  •olutiona  had  l^en  exposed  to  light,  both 
Batertl  and   artificial,  for  several  days. 

I  am  now  fixing  the  con<lition8  necessary  to  make  the 
method  quantitative,  and  in  a  further  communication  I 
hope  to  »ay  nomething  definite  a«  to  the  class  of  albu- 
mJnoida  gi'fing  the  deepest  colours  with  the  formaldehyde 
teat. 

Discussion. 

Hg,  T.    1-  nntcd   out   that   formaldehyde   ha<l 

faun':  'U    w(Kxi    smoke,  and    in    air   under 

ali..^  ,:  :  I  ondilions.  Would  Mr.  I'ichard- 
MMl's  rDCthrj'l'  curcce*!  in  these  cattes  7  It  would  be 
ocoMaarv  t<->  duKrriiiunate  between  a<ldcd  formalin  and 
that  fir««rat  naturally  in  aubatancea. 

Prof.  A.  G.  Grrr«  miirfreatcd  that  the  colour  obtained 
mi^t   be   diM    t.  ■  ^'-nce   of    tyrijHine,    which    was 

lomed  bj  the  i  r  {x-ptoniHation  of  most  albu- 

■iaoida.     It  ha^.;  ;>......    ijcen  shown  that  caramel  con- 

taimtd     Im^b     qoantitiea     of     formaUlehyde. 

Mr.  W.  P.  BuiXAM  aaked  whether  a  blank  experiment 
l^d  been  marie  with  the  reagent*  in  al^tience  of  the  proteid 
matarial.  Tbui  prerautirm  wan  snggented  by  the  cxfjcri- 
eoca  of  tha  teat  pro^iuuefl  fur  aibuintnoun  subntancen 
bj  Adamluewica.  In  thui  caa«  an  impurity  prencnt  in 
tM  acatic  acid  tiaad  waa  ultimately  found  to  be  eaiential 
to  th»  raactioo,  aod   tha  ac«tic  acid  oould   ba  omitted 


Mr.  O.  F.  KiRBY  asked  if  formalin  could  bo  removed 
from  such  a  substance  as  milk  by  boiling,  and  if  the  milk 
would  bo  free  from  deleterious  properties  after  such 
treatment. 

Mr.  F.  W.  lliCH.\RDSON,  in  reply,  said  that  the  reaction 
never  went  far  enough  to  produce  tyrosine.  Boiling 
would  of  course  remove  the  formalin,  which  was  volatile. 
He  had  never  found  a  sulphuric  acid  which  would  give 
the  formalin  reaction  in  the  absence  of  proteid. 


Meeting  held  at  the  University,  Leeds,  on  December  14, 
1906. 


MR.    F.    W.    BRANSON    IN    THE    CHAIR. 


ANALYSIS    OF    INDIGO.— PART    II. 

BY    I.     Q.     ORCHARDSON,     B.SC,      S.     H.    WOOD,    B.SC,     AND 
W.    P.    BLOXAM,    B.SC. 

In  Part  I.  of  this  paper*  a  new  method  was  described 
for  the  analysis  of  artificial  and  natural  indigos.  This 
"  tetrasulphonate  method  "  was  built  up  as  a  result  of 
a  careful  study  of  pure  indigotin  and  of  the  impurities  of 
cake  indigo,  and  after  a  critical  examination  of  the  best 
known  existing  methods.  It  was  clearly  seen  that  any 
practical  and  rapid  method  of  analysis  must  involve 
sulphonation  of  the  indigo  and  subsequent  complete 
separation  of  the  sulphonation  product  from  the  attendant 
impurities.  This  might  be  achieved  by  the  selective 
precipitation  either  of  the  sulphonated  impurities  or  of 
the  indigotinsulphonic  acid,  methods  involving  both 
these  principles  having  been  recommended,  but  in  no 
case  was  the  result  found  to  be  completely  satisfactory. 
The  complete  precipitation  of  the  impurities  seemed 
improbable  in  view  of  the  number  and  variety  of  the 
bodies  present.  Eventually  it  was  found  that  by  sul- 
phonating  the  indigo  under  conditions  which  converted 
all  the  indigotin  into  the  tetrasulphonic  acid,  it  was 
possible  to  completely  and  selectively  precipitate  the 
indigotin  as  the  potassium  salt  of  indigotin  tetrasulphonic 
acid  by  means  of  potassium  acetate. 

The  following  work  deals  with  the  isolation  of  these 
impurities  and  their  behaviour  with  reagents  as  a  result 
of  which  the  tetrasulphonate  process  was  devised.  Some 
experiments  upon  the  estimation  of  indigotin  obtainable 
from  the  leaf  have  been  made  and  a  new  method  has 
been  worked  out  for  this  purpose. 

Indigo-Gluten. — The  first  impurity  to  be  isolated  was 
the  so-called  indigo-gluten.  Tnis  body  was  first  found 
in  crude  indigo  by  Berzelius  (Berz.  Jahresb.,  7,  26),  who 
extracted  it  with  dilute  acid,  neutralised  the  extract 
with  chalk,  evaporated  to  drjoiess,  and  dissolved  out 
the  gluten  with  alcohol.  For  our  purposes  the  indigo- 
gluten  was  extracted  from  Bengal  indigo  with  dilute 
sulphuric  acid  ;  the  product  was  isolated  Dy  neutralising 
the  acid  with  barium  carbonate,  filtering,  passing  carbon 
dioxide  through  the  filtrate,  boiling,  filtering  again, 
and  finally  evaporating  to  dryness  on  the  water-bath. 
The  indigo-gluten  thus  obtained  was  a  yellow  horny  mass, 
which  on  grinding  gave  a  light,  biscuit-coloured  powder. 
0-2  grm.  of  this  indigo-gluton  powder  quickly  dissolved 
in  r>  c.c.  of  concentrated  sulphuric  acid  (96  per  cent.)  at 
100''  C,  and  on  diluting  to  1000  c.c.  gave  a  light  yellow 
solution  w  hioh  was  rapidly  oxidised  by  permanganate  as  seen 
in  the  table  (Table  I.  (1)  p.  6).  During  sulphonation 
of  crude  indigo,  therefore,  this  product  goes  into  solution, 
and  it  is  imijossiblc  to  toll  by  colour  observation  whether, 
during  the  separation  jfrocess,  it  is  carried  away  with 
the  other  im})uritioH,  or  remains  associated  with  the 
indigotin  ;  for,  since  its  product  formed  by  treatment 
with  Bulphuric  acid  is  very  gfightly  coloured,  it  does  not 

*  Thla  J.,  Aug.  16,  lOOe,  p.  785. 
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in  any  way  obscure  the  end  point  of  the  indigo  titration. 
This  point  appears  to  have  escaped  the  notice  of  other 
workei's,  who  have  been  satisfied  that  the  clearness  of 
the  end  point  on  titration  with  permanganate  is  .neces- 
sarily an  indication  of  the  purity  of  the  product  oxidised. 
This  indigo  gluten  solution  is  more  easily  oxidised  than 
indigotin  sulphonic  acid,  and  its  presence,  therefore, 
increases  the  consumption  of  permanganate,  and  so  gives 
rise  to  errors  in  the  estimation  of  the  percentage  of 
indigotin  (Table  II.  (1)  p.  6).  It  is  absolutely 
essential,  therefore,  to  separate  this  indigo-gluten  from 
the  indigotin  during  the  analytical  process.  The  behaviour 
of  this  indigo-gluten  during  the"  tetrasulphonate  process  " 
was  tested  by  treating  1  grm.  of  the  isolated  product 
with  5  c.c.  of  20  per  cent,  fuming  sulphuric  acid  for 
20  minutes  in  the  water  oven  (just  as  in  the  sulphonation 
of  pure  indigotin),  diluting  the  solution  to  500  c.c,  and 
to  100  c.c.  of  this  adding  100  c.c.  of  potassium  acetate 
solution  (45  grms.  in  100  c.c.  of  solution),  warming 
and  cooling  in  ice  for  one  hour.  Careful  experiment 
showed  that  not  a  trace  of  the  indigo  gluten  was  pre- 
cipitated imder  these  conditions.  In  order  to  more 
rigorously  test  its  behaviour,  a  mixture  of  pure  indigotin 
and  indigo-gluten  was  sulphonated  with  20  per  cent, 
fuming  sulphuric  acid  and  analysed  by  the  tetrasulphonate 
method.  The  result  given  in  Table  III.  (1)  (p.  6)  showed 
that  the  indigotin  tetrasulphonate  was  completely 
separated  from  the  indigo-gluten  product,  which,  even 
in  presence  of  precipitated  matter,  thus  remained  entirely 
in  solution. 

Indigo-brown. — Indigo-brown  has  long  been  known 
as  a  constituent  of  natural  indigo.  Chevreul  (Ann. 
Chim.,  1,  16,  5)  and  Berzelius  (Lehrb.  iii.,  685  ;  Gm.,  13, 
48)  both  refer  to  it  as  the  substance  extracted  from  cr\ide 
indigo  (after  the  removal  of  indigo-gluten)  with  caustic 
alkali.  For  the  purposes  of  this  work  it  was  extracted 
by  means  of  pyridine,  which  was  found  to  be  the  only 
solvent  suitable  for  the  purpose. 

Bengal  indigo,  which  had  been  freed  from  indigo- 
gluten  as  described,  was  boiled  for  some  time  with  pyridine, 
and  filtered  ;  the  residue  was  then  washed  with  hot 
pyridine,  the  washings  being  collected  separateh\  When 
the  pyridine  filtrate  changed  from  a  pure  red  brown  to 
greenish-brown,  the  extraction  was  stopped,  the  last 
washing  being  ignored.  The  main  extract  and  the 
first  washings  were  then  mixed  and  evaporated  to  dryness 
on  the  water  bath.  A  dark  browTi  resinous  mass  was 
obtained,  which  when  cold  was  ground  to  a  fine,  almost 
black,   powder. 

The  results  of  several  quantitative  extractions  of 
crude  Bengal  indigo  by  acid  and  pyridine  were  given  in 
Part  I.  of  this  paper.  It  was  there  shown  that  from  the 
air-dried  cake  there  was  a  loss  of  21*5  per  cent,  by  extrac- 
tion with  acid,  and  that  from  the  purified  product 
pjTidine  extracted  a  further  18  per  cent,  of  indigo-brown. 

This  indigo-brown,  which  has  been  described  as  a  body 
of  uncertain  constitution  (Watt's  Diet,  of  Chemistry,  1865, 
III.,  257),  is  a  mixture  of  several  bodies,  some  of  which 
have  been  isolated  and  purified.  (An  account  of  the 
investigations  into  the  nature  and  properties  of  these 
bodies  will  be  communicated  to  the  Chemical  Society 
by  A.  G.  Perkin  and  W.  P.  Bloxam.) 

0*2  grm.  of  the  indigo-brown  was  treated  with  5  c.c.  of 
96  per  cent,  sulphuric  acid  for  one  hour  in  the  water 
oven  ;  during  the  process  a  large  amount  of  sulphur 
dioxide  was  evolved,  showing  that  oxidation  was  taking 
place.  Under  this  treatment  sulphonation,  or  at  least 
solution,  was  effected.  The  diluted  product  was  of  a 
dark  brown  colour,  and  was  attacked  by  permanganate 
(Table  I.  (2)  p.  6),  though  not  perhaps  so  readily  as 
indigo  tetra-  or  di-sulphonic  acid.  This  sulphonated 
indigo-brown  is  responsible  for  the  dirty  end  point 
obtained  when  titrating  a  crude  indigo  sulphonic  acid 
without  purification.  It  was  found  impossible  to  obtain  a 
sharp  or  consistent  end  point  when  indigotin  to  which 
this  impurity  has  been  added  was  sulphonated  and  titrated; 
BO  that  it  is  absolutely  necessary  to  remove  this  impurity 
In  order  to  obtain  accurate  results.  The  relation  of  this 
indigo  brown  to  the  "  tetrasulphonate  method  "  was 
tested  in  the  way  described  for  tne  indigo-gluten,  t,6.,  it 
was  subjected   to  the  same  treatment  as  that  under 


which  indigotin  is  completely  precipitated,  and  under 
such  conditions  it  remained  entirely  soluble  in  presence 
of  potassium  acetate.  A  mixture  of  pure  indigotin  and 
this  impurity  was  analysed  by  the  "  tetrasulphonate 
method,"  and  the  percentage  of  indigotin  obtained  was 
the  same  as  that  taken,  showing  that  the  separation  had 
been  complete  (Table  III.  (2)  p.  6).  The  end  point 
in  every  case  was  almost  as  bright  as  that  given  by  pure 
indigotin  sulphonic  acid.  Mixtures  of  indigotin  with 
both  indigo-gluten  and  indigo-brou-n  were  analysed,  and 
the  results  (Table  III.  (4)  p.  6)  show  that  when  these 
bodies  exist  together,  as  they  do  in  Bengal  indigos,  the 
removal   by  the  "  tetrasulphonate  process  "  is  complete. 

Indigo-yellow. — The  earliest  reference  to  this  body 
is  made  by  Bolley  and  Crinsoz  (Zeits.  f.  Chemie,  1886, 
573).  Rawson  (this  J.,  1899,  251—252)  discovered  it  in 
Java  indigo  and  showed  that  its  presence  prevented 
accurate  indigo  analysis.  Perkin  (Proc.  Chem.  Soc,  1904, 
172)  established  its  identit}'  with  kampherol,  and  later 
{loc.  cit.  1906,  130)  showed  that  it  was  derived  from  a 
glucoside  resident  in  the  leaves  of  Natal  and  Java  plants. 
The  glucoside  kno%\-n  as  kampheritrin  has  the  formula 
C27^3o'^i4 ;  on  hydrolysis  it  yields  kampherol  and 
rhamnose.  The  kampherol  itself  is  a  light  coloured 
body  which  crystallises  in  yellow  needles  melting 
at  276°  C.  Mr.  A.  G.  Perkin  kindly  presented  us 
with  sufficient  of  this  valuable  product  to  enable  us 
to  carry  out  these  investigations.  Kampherol  is  easily 
sulphonated  at  the  temperature  of  the  water  oven  with 
96  per  cent,  -sulphuric  acid  ;  the  sulphonic  acid  so  formed 
is  very  readily  attacked  by  permanganate  (Table  I.  (3)  p.  6). 
When  indigotin  and  kampherol  were  sulphonated  together 
and  oxidised  direct,  the  kampherol  practically  reacted 
as  indigotin  (Table  II.  (3)  p.  6) — that  is  to  say,  when 
the  indigotin  had  all  been  oxidised,  the  kampherol  had 
already  been  responsible  for  as  much  potassium  per- 
manganate as  an  equal  weight  of  indigotin  would  have 
consumed.  Titanium  trichloride  has  a  more  selective 
action  ;  for  the  disappearance  of  blue  in  a  reduction 
titration  is  almost  a  true  indication  of  the  amount  of  indi- 
gotin present  in  such  a  mixture  ;  the  reading  at  the  end 
point  is  rendered  difficult,  how-ever,  by  the  presence  of  the 
sulphonic  acid  of  kampherol. 

To  obtain  a  product  which  can  be  subjected  to  analysis 
by  either  the  permanganate  or  titanium  method,  it  is 
necessary,  therefore,  to  remove  kampherol,  when  present, 
from  the  sulphonated  product.  The  removal  of  kam- 
pherol by  the  "  tetrasulphonate  method  "  is  not  so  simple 
as  is  the  case  with  the  other  impurities.  The  sulphonic 
acid  of  kampherol  formed  under  the  conditions  used  in 
the  "  tetrasulphonate  "  process  is  not  precipitated  by  the 
addition  of  the  usual  amount  of  potassium  acetate ; 
but  in  presence  of  indigotin  tetrasulphonic  acid,  and 
especially  in  the  presence  of  other  sulphonated  impurities, 
it  tends  to  be  carried  down  mechanically.  It  is,  therefore, 
necessary  to  wash  the  precipitated  indigotin  tetra- 
sulphonate with  the  isotonic  solution  of  potassium  acetate 
persistently,  until  the  yellow  colour  of  the  washing  gives 
place  to  light  blue.  The  use  of  an  isotonic  solution  at 
normal  temperature  instead  of  ice-cold  is  recommended 
for  this  washing.  When  these  precautions  are  taken, 
the  sulphonic  acid  of  kampherol  can  be  completely 
separated  from  the  indigotin  sulphonic  acid,  which  on 
titration  gives  the  true  value  (Table  III.  (3)  p.  6). 

The  presence  of  kampherol  in  crude  indigo  can  be 
detected  by  extracting  with  sodium  carbonate,  which 
is  coloured  a  deep  yellow  if  this  substance  is  present. 
The  indigo  is  extracted  with  boiling  alcohol,  the  extract 
evaporated  to  a  small  volume  and  poured  into  boiling 
water,  and  any  precipitated  matter  is  filtered  off.  The 
filtrate  is  tested  for  kampherol  by  dyeing  mordanted 
calico  in  the  usual  way  with  addition  of  chalk  or  calcium 
acetate.  The  presence  of  this  yellow  body  causes  the 
aluminium  mordant  to  be  dyed  a  bright  yellow. 

The  larger  percentage  of  indican  in  the  Java  and  Natal 
plant  (Indigofera  arrecta)  renders  it  possible  that  this 
plant  will  be  entirely  employed  in  India  for  indigo  manu- 
facture. Containing  as  it  does  a  large  amount  of  the 
kampheritrin,  it  is  probable  that  in  the  future  most 
Indian  natural  indigo  will  contain  at  least  ^traces  of 
kampherol,  bo  that  it  is  necessary  to  be  able,  for  analytical 
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imrpiMM.  to  wpante  its  snlphonation  product  from  that 
of  iadigafUn. 

Table  I. 

0-8  yrm,  of  impmrittf  ntw  nulphonattd  tcith  5  c.c.  of  96  per 
cent.  fHtpMurie  acui  for  one  hour  in  the  initer  oven, 
amd  diluted  to  1,000  c.r.  :  20  f.f.  n-ere  diluted  to  100  c.c 
tntk  ditHUed  water  ami  titrated  irith  potassium  per- 
mtmi^mnlr  (1  ^rm.  per  litre). 


CooAUtarat. 


r.c.  permAnganat«. 


1    Indifo-glatai 
t    IwUco-toowa 

S    Kuapbcrol 


0-5  c.c.  immediate  consumption. 

©•8  c.c.  about,  too  dark  in  colour  for 

accurate  titration. 
80    c.c.    i>inlk    colour.l  disappeared    on 

standing. 


Tabls  XL 

Miitmn  of  indigo  and  impurity  sulphonated,  diluted  and 
titrated  as  in  Table  I. 


OOMtttlMBti. 


Actual 
per  cent, 
{ndigotin. 


1    •■•  iBtfcottn   I           80 

0>t  ladiao-flaten    ....  ( 

t    0-9  ladico^   t          80 

<^t  lodifo-browii    I  I 

S    (M*  ladlgotiB     >\          85 

0-lS  Kunplieral J 


Found 
per  cent, 
mdigotin. 


83-5 
87 
100-5 


T.\BLE  in.  I 

MiatMrt  of  indig<4in  and  impurity  analysed  by  the  tetra-  ] 

nlpkonale  method  ;    sulphowUed  uith  5  c.c.  20  per  cent.  \ 

fmmting  *»dfJmnc  add  for  20  minutes.  \ 


Actual 
per  cent, 
mdigotin. 


Found 
per  cent, 
mdigotin. 


I 

1    0-8  lBdl«otin   i  ( 

>t  ladico-flat'n    t 

1    •■«  Indicotin    ^ 

(Kt  Indigo-brown    t 

S    0-M  ladttaUm     i) 

0-Ii  Eamptaerol > 

4*  <y*  ladlfloOa    I 

•■X  l«dl»»-fl«>wi    \ 

>t  ladico-nwii    I ) 

ft*  »«  I»dl«OttD     i 

(M»  Kaapberoi \ 

O-l*  lBdl#>  brovn      . .  1 

o-n  ladlflo-clatra ' 


80 

80 
85 


79'6 

79-8 
85 

59-5 


*«  aad  ft  won  sulphonated  wtth  26  per  cent,  (oming  sulphuric 


B*rglkeU-brigg»  method  of  analysis. — A  new  method  of 
nnalywu  fnibliahed  by  B<?rgthcil  and  Brigga  (this  J., 
1906,  7S9|   was  now  exammed. 

Ik*  method  ''  -  i'  -  •  n  recommended  wa.s  8ug- 
pilad  aad  had  *  .  Dr.  Kchuiteri  of  Calcutta, 

•Dd  aimn  at  th<  t  mdi(;otin,  but  not  of  the 

meaomfuayinfn  Hid    prrx.cdure    in    ho    rapid 

ami  ••ay  of  a/^  nt  that  it   waH  attractive,  and 

appeared  to  br  /in  u  >  <iratf  metbrid  of  analvHiH.  With 
a  riftm  to  tcatinx  >t.  ]>un^  mdi(fotm,  'jbtnined  by  8ub- 
hfr^*****  oada  dimini«h<!<i  (<reiu<ijri!,  wan  treat<.-d  in  the 
wmj  d^wrihwl  Tb«  result  wan  an  nxtouiidiri^'  one,  for 
tiM  eofinimptir^i  of  forrrrianKanate  indicat^l  a  [x-rccntage 
of    1 !  Ihia    reauit   ran    only    be    int«rprot<,fi    on 

the  .    that    th»?    m*thn»l    waa   atandardlHcd    on 

tadMOim  wDirn  vaa  far  ir  lliis  jm  remarkable, 

••  Bbfi^hrii  and  Briggi  i'  ;«t  claim  to  find  no 

HM»mHf  im  praparing  su i.ird  and   make  iJKbt 

of  Xhm  prrfoUrMM  maistcd  on  by  illoxam  (<'hcm.  Soc. 
Trua^  1006,  07,  074).     It  will  be  aaen  that  mdigo  at  a 


concentration  of  1  in  1000  is  titrated  \vith  iV/50  per- 
manganate, 1  c.c.  of  the  permanganate  being  taken  as 
equivalent  to  0-lX)15  grm.  of  indigotin. 

This   factor   as   shown    above   gives   an   error   of   from 

12 13  per  cent.  ;    the  error  is  minimised  if  the  indigo 

is  diluted  considerably,  though  at  no  dilution  whatever 
is  1  c.c.  of  iV/50  permanganate  equivalent  to  0-0015  grm. 
of  indigotin. 

If  indigotin  sulplionic  acid  at  a  concentration  of  1  m 
50(K)  be  titrated  and  calculated  on  this  basis,  it  yields 
a  return  of  105 — 10()  per  cent.,  and  further  dilution  has 
no  appreciable  effect  in  diniini.sliing  the  consumption 
of  permanganate,  so  that,  under  the  best  conditions 
))ossible.  the  standard  indigotin  of  Bergtheil  and  liriggs, 
which  gave  rise  to  the  recommendation  of  such  a  factor, 
could  not  have  reached  a  purity  of  more  than  95  per 
cent,  indigotin.  It  is  remarkable,  too,  that  such  an 
important  i)oint  as  the  effect  of  dilution  of  the  indigo 
solution  on  the  consumption  of  permanganate  has  received 
no  attention  from  these  authors.  No  value  can,  there- 
fore, be  attached  to  the  results  published  by  them  on  the 
various  methods  of  analysis,  which  they  have  professed 
to  critically  review  (loc.  cit.). 

In  order,  however,  to  test  the  efficiency  of  the  method 
as  regards  its  removal  of  impurities,  experiments  were 
made,  using  a  correct  factor  for  the  convension  of  per- 
manganate into  indigotin.  Twenty  c.c.  of  the  1  in  1000 
indigo  resulting  from  the  treatment  were  diluted  with 
distilled  water  to  100  c.c,  and  titrated  with  perman- 
ganate containing  1  gi'm.  per  litre  ;  the  calculation 
being  based  on  the  fact  that  9  c.c.  of  1/1000  permanganate 
is  equivalent  to  0-02  grm.  of  indigotin  at  1/5000.  This 
factor  has  been  proved  on  a  pure  indigotin  which  yielded 
no  impurity  to  solvents,  and  which  gave  100  per  cent. 
when  titrated  with  titanium  trichloride  under  the  improved 
conditions  detailed  in  Part  I.  of  this  paper.*  It  seemed, 
however,  improbable  at  the  outset  that  this  method 
would  be  successful,  as  it  contained  no  provision  for 
removing  the  sulphonated  indigo-gluten  which  is  so 
easily  soluble. 

A  crude  Bengal  indigo  was  first  analysed ;  by  the 
"  tetrasulphonate  "  process  it  yielded  consistent  results 
between  (51  and  61-5  per  cent.  By  the  Bergtheil-Briggs 
method,  however,  using  the  corrected  permanganate 
factor,  it  gave  on  two  occasions  66-8  per  cent,  and  67*5  per 
cent.  It  was  obvious  that  some  impurities  were  in 
solution,  not  only  because  of  the  high  figiire  obtained, 
but  also  because  of  the  lack  of  clearness  in  the  end  point, 
which  was  distinctly  poor.  The  colour  of  the  sediment 
in  the  flask,  however,  showed  that  a  considerable  amount 
of  impurity  had  remained  insoluble,  and  had  been  carried 
down  by  the  barium  sulphate.  In  order  to  discover 
which  of  the  various  impurities  had  been  removed  and 
which  dissolved,  experiments  were  made  on  the  isolated 
impurities  and  upon  mixtures  of  pure  indigotin  with 
gluten,  brown  and  kampherol.  It  was  found  that  the 
gluten  remained  in  solution,  and  that  the  brown  was  not 
completely  removed  and  gave  rise  to  errors  varying  from 
2  to  5  per  cent.,  also  that  the  kampherol  was  unaffected 
by  the  process,  remaining  in  solution  in  the  same  way  as 
the  indigotin  y)roduct  itself. 

The  following  figures  (Table  IV.,  p.  7)  show  the  errors 
involved  even  when  the  error  of  calculation,  previously 
described,   is  eliminated. 

It  appears  from  an  examination  of  Bergtheil  and 
Briggs'  pa))or  that  the  authors  endeavoured  to  isolate 
the  impurities  of  crude  indigo  with  a  view  to  testing 
their  effect  upon  the  method.  Being  unsuccessful  in 
separating  the  actual  impurities,  they  were  content 
with  using  the  bodies  obtained  by  evaporating  to  dryness 
the  sect  water.  It  is  obvious  that  the  sect  water  contains 
in  solution  chiefly  those  sub.stances  which  are  not  associated 
with  the  flnishod  cake,  seeing  that  the  cake  is  formed 
by  prcHHing  the  precipitated  material,  whilst  the  sect 
water  carries  away  soluble  matter.  Finally  the  method 
of  analysis  gives  irregular  results,  which  is  not  remarkable 
when   one  considers   the   improbability  of  an  absolutely 

•  Tfic  samp  factor  holds  for  both  the  dlsulphonlc  and  the  tctra- 
•iilphoiiic  a<-id«  of  iiidiKotiu.  Moreover,  this  factor  we  find  is 
identical  with  that  set  forward  by  the  IJ.A  S.F.  Co.  ("  Chemistry 
of  Pure  Indigo."  BASF.  BrocFiurse,   1000). 
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Table  IV. — Mixture  of  ivdigotin  and  impurity  analysed 
by  the  Bergtheil-Briggs  method. 


Actual 

Found 

Constituent. 

per  cent. 

per  cent. 

indigotin. 

indigotin. 

,  i  0-400ilndigotin    

\ 

79-8 

82 

(  0-103  Indigo-gluten     . . 

1  0-400  Indigotin    

^  \  0-107  Indigo-brown     . . 

\ 

78-8 

83-4 

fO-400  Indigotin    

■^  i  0-100  Kamplierol     

I 

S 

80 

97-8 

0-300  Indigotin    

1 

4  \  0-102  Indigo-brown     . . 

- 

59-6 

62-8 

0-101  Indigo-gluten     . . 

) 

(  0-300  Indigotin    

5  \  0-100  Indigo-brown    . . 

■ 

60 

65-5 

10-100  Indigo-gluten     .. 

selective  solution  of  indigotin  from  substances,  all  of 
which  are  known  to  dissolve  with  more  prolonged  treat- 
ment. The  barium  sulphate  does  not  appear  to  have 
anj'  absorptive  properties,  for  the  same  effect  is  obtained 
by  the  rather  tedious  process  instead  of  paper  filtration, 
of  carrying  down  the  insoluble  products  with  barium 
sulphate. 

Indigotin  from  the  leaf. — This  portion  of  the  work  was 
not  carried  out  with  the  intention  of  determining  the 
actual  percentage  of  indigotin  obtainable  from  the  fresh 
leaf,  as  only  dried  leaf  was  available ;  the  object  was 
rather  to  investigate  the  stability  of  indican  under  the 
conditions  involved  in  extraction  and  indigo  production. 
Indican  was  first  obtained  by  Schunck  in  1855  (Phil. 
Mag.,  1855  and  1858)  from  woad  leaves ;  the  product 
was  not  crystalline  and  was  probably  impure.  It  was 
at  one  time  thought  that  indican  was  a  glucoside  of 
indigo  white  and  a  sugar,  but  Schunck  and  Romer  (Ber., 
1879,  2311)  showed  this  was  not  the  case,  and  Marchlewski 
and  Radcliffe  (this  J.,  1898,  430)  suggested  that  it  was  a 
glucoside  of  indoxyl  and  glucose,  and  that  on  hydi'olysis 
the  indoxj'l  was  liberated,  and,  in  presence  of  oxidising, 
agents,  condensed  to  form  indigotin.  In  1900  Hooge- 
werff  and  Ter  Meulen  (Proc.  K.  Akad.  Wetensch.,  Amster- 
dam, 1900,  2,  520)  obtained  puie  indican  in  a  crystalline 
form.  They  describe  it  as  crystallising  from  aqueous 
solutions  in  spear-shaped  crystals,  wliich  contain  3  mols. 
of  water  of  crystallisation,  and  which  melt  at  51°  C. 
When  deprived  of  its  water,  indican  has  a  composition 
represented  by  the  formula  Cj4H,  jNOg-  Hydrolysis  of 
indican  produces  in  the  first  instance  indoxyl  and  glucose  ; 
in  presence  of  oxidising  agents  this  indoxyl  is  oxidised, 
water  and  indigotin  being  formed.  Two  mols.  of  indican 
on  hydiolysis  and  oxidation  yield  1  mol.  of  indigotin. 
It  has  yet  to  be  proved,  however,  whether  any  of  the 
methods  devised  for  the  production  of  indigotin  from 
the  extracts  of  the  leaf  furnish  a  quantitative  yield 
according  to  the  published  equations.  Hoogewerff  and 
Ter  Meulen  were  only  able  to  obtain  from  theh  indican 
a  yield  of  91  per  cent,  of  indigotin  [loc.  cit.),  the  purity 
of  which  thej^  could  not  guarantee.  The  estimation  of 
"  blue "  from  the  leaf  depends  upon  methods  whose 
accuracy  has  never  yet  been  experimentally  demonstrated, 
so  the  matter  cannot  be  definitely  settled  until  quantitative 
experiments  have  been  performed  on  the  absolutely  pure 
glucoside  ;  failing  this,  it  is  impossible  to  say  whether 
the  accepted  figures  are  really  a  true  statement  of  the 
percentage  of  indigotin  obtainable  from  the  leaf ;  and 
whilst  that  percentage  is  m  doubt,  it  is  useless  to  speculate 
as  to   the  efficiency  of  the   manufacturing   process. 

Persulphate  method  for  estimating  indigotin  from  the 
leaf. — Rawson's  method,  involving  the  use  of  hydro- 
chloric acid  and  ammonium  jjersulphate,  was  investigated, 
and  also  that  recommended  bj^  Bloxam  and  Leake  (Dalsing 
Serai  Report,  1904),  in  which  sulphuric  acid  is  substituted 
for  hydrochloric  acid.  To  study  the  nature  of  the  reaction, 
it  was  necessary  to  have  a  stock  solution  of  leaf  extract 
containing  indican.  This  was  prepared  in  the  following 
way : — 50  gi'ins.  of  dry  leaf  were  placed  in  a  dry  glass 
filter  funnel  provided  with  a  paper,  the  base  of  which 
was  fitted  with  an  india-rubber  tube  and  clip.  The  clip 
was   closed,   and   the   leaf  rapidly   covered    with   boiling 


water,  and  allowed  to  remain  so  immersed  for  about  a 
minute  ;  the  clip  was  then  removed,  and  when  the  hquid 
had  filtered  through,  the  leaf  was  washed  several  times 
with  water  at  60°  C.  In  this  way  the  enzyme  is  destroyed, 
filtration  is  rapid,  and,  for  quantitative  determinations 
on  10  grms.  of  leaf,  extraction  of  indican  is  complete 
after  using  about  300  c.c.  of  water.  For  the  stock  solu- 
tion, however,  complete  extraction  was  unnecessary, 
and  the  combined  filtrates  from  four  such  experiments 
on  50  grms.  of  leaf  were  mixed  and  used  as  a  standard 
solution. 

It  was  now  necessary  to  settle  upon  those  conditions 
which  would  give  the  maximum  yield  of  indigotin  consis- 
tently, and  the  foUowuig  method  was  finally  adopted  : — 
200  c.c.  of  the  solution  were  warmed  to  60°  C,  100  c.c. 
of  a  mixtiu-e  of  equal  parts  of  2  per  cent,  ammonium 
persulphate  and  4  per  cent,  sulphuric  acid  were  added, 
and  the  whole  kept  at  60°  C.  for  one  hour.  The  liquid  was 
then  boiled  and  filtered  hot  through  asbestos  ;  the  precipi- 
tated material  consisted  of  indigotin  mixed  with  other 
brown  bodies,  &c.,  and  was  therefore  washed  with  hot 
1  i^er  cent,  sodium  hydroxide,  glacial  acetic  acid,  and 
finally  with  water  ;  the  indigotin  thus  freed  from  its 
impurities  was  dried  at  110°  C.  with  the  asbestos,  the 
asbestos  and  indigotin  were  ground  up  in  a  small  beaker 
with  sand,  and  sulphonated  with  10  c.c.  of  96  per  cent, 
sulphuric  acid  for  one  hour  in  the  water  oven.  The 
sulphonic  acid  was  diluted  to  500  c.c,  and  100  c.c.  of  this 
was  titrated  with  a  permanganate  solution  containing 
1  grm.  per  litre,  9  c.c.  of  this  solution  being  equivalent  to 
0-02  grm.  indigotin  when  at  a  dilution  greater  than  1  in 
5000.  The  iadigotin  obtained  in  this  way  was  so  pure 
that  it  was  not  necessary  to  apply  the  tetrasulphonate 
method  to  it.  This  procedure,  applied  to  the  stock 
solution,  gave  three  consistent  results,  showing  that  200  c.c. 
of  the  solution  contained  0-07  grm.  of  indigotin.  The 
stock  solution  was  standardised  in  this  way  every  other 
day,  and  was  found  to  maintain  its  strength  for  the  week 
during  which  the  recorded  experiments  were  made. 
The  effect  of  varying  the  conditions  was  investigated 
with  the  following  results  : — 

Persvlphate  experiments. 


Conditions. 


Indigotin 
obtained. 


Difference 

from 
standard. 


Standard  : — 

200  c.c.  extract ;  100  c.c.  acid 
oxidising  mixture  at  60°  C.  for 
one  hour 

200  c.c.  extract ;  100  c.c.  acid 
oxidising  mixture  left  at  the 
laboratory  temperature  over- 
night, boiled  and  filtered  .... 

200  c.c.  extract :  50  c.c.  acid 
alone,  15  minutes,  then  50  c.c. 
persulphate'  for  45  minutes . . 

200  c.c.  extract :  50  c.c.  per- 
sulphate alone,  15  minutes, 
then  50  c.c.  acid  for  45  minutes 

200  c.c.  extract :  15  c.c.  sul- 
phuric acid  and  50  c.c.  persul- 
phate at  laboratory  tem- 
perature, for  15  minutes, 
boiled  and  filtered 

200  c.c.  extract,  100  c.c.  acid 
oxidising  mixture,  boiled  for  5 
minutes   


0-070 


0-063         10  per  cent.  loss. 


0-0585 
0-006 


16  per  cent.  loss. 
91  per  cent.  loss. 


0-071      I  1-4  per  cent.  gain. 
0-0545       22  per  cent.  loss. 


In  every  case,  the  filtrate  was  examined  for  indican  by 
a  further  addition  of  the  hydrolysing  and  oxidising 
agents,  and  allowing  it  to  stand. 

It  will  be  seen  from  (2)  that  the  development  of  the 
indigo  in  the  cold  is  not  favourable  of  a  good  yield ;  it 
appears  that  the  rate  of  hydrolysis  is  so  slow  at  this 
temperature  that  a  certain  percentage  of  the  indican  is 
oxidised  by  the  persulphate  before  it  is  hydrolysed. 
This  instability  of  indican  to  persul])hate  is  borne  out  by 
(4),  in  which  the  addition  of  the  persulphate  15  minutes 
before  the  acid  has  caused  a  destruction  of  91  per  cent, 
of  the  indican.  Under  those  conditions,  in  which  the  best 
yield  of  indigo  was  obtained,  the  colour  of  the  solution 
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showed  that  hydrol\-si3  of  the  indioan  was  not  complete 
»t  the  end  of  15  nimutes  ;  it  thonforo  seems  jirobable 
that,  even  under  the  most  favourable  eiroiimstances, 
oxidation  of  the  gliiroside   juxveile-s   hyilroivsis. 

From  a  few  exi>«>riments  nuule  with  a  stronger  acid 
(5).  it  «ouId  se*m  jKis^ible  to  so  adjust  the  relation  and 
•trength  of  acid  anil  jxrsulphate,  as  to  give  at  some 
temfierature  a  quantitative  prtxluction  of  indigo  from 
indican.  An  objtvtion  arises  here,  however  ;  the  use  of 
a  strong  a*.-ul  stems  to  promote  the  prcHluction  of  some 
red  body,  as  it  wivs  always  observed  that  when  strong 
•cids  were  usotl,  the  glacial  acetic  acid  washing  was  of  a 
bright  red  colour,  wheieas  when  weaker  acids  were  used, 
it  wa«  usually  just  tinged  blue,  and  was  really  only 
necessary  to  remove  the  last  traces  of  soda.  The  soda 
wa»hing  variwl  considerably  ;  when  the  o.xidation  process 
had  not  been  severe  the  washing  was  green  coloured, 
•od  on  standing  chanced  to  re<.l  ;  if,  however,  the  treat- 
ment with  the  persulphate  had  been  a  more  vigorous  one 
then  the  Mxia  washing  was  of  a  brown  tint. 

These  experiments  show  that  the  prtnluction  of  indigo 
from  an  extract  containing  indican  is  a  delicate  reaction, 

f-eatly  dependent  uj>on  the  conditions  under  which  the 
ydrolvsis  and  oxidation  take  place.  'Jhis  fact  was 
fntrther  emphasised  by  an  examination  of  methods  involving 
the  use  of  {lersulphate  and  hydrochloric  acid,  ^^'ith 
the  knowledge  gained  from  the  ex}x>riments  described, 
it  was  poesible  to  examine  the  method  recommended  by 
Ra««on  (Report  on  Cultivation  of  Indigo,  li;04),  as 
foUowH  : — 

**  Twenty  grms.  of  leaves  are  introduced  into  250  c.c. 
of  boiling  water  and  the  l)oiling  continued  for  two  minutes. 
The  solution  is  strained  otT  through  muslin,  the  mass  of 
leaves  squeezed  and  well  washed  with  boiling  water.  The 
solution  IS  treatf«t  with  5  c.c.  of  hydrochloric  acid  (20°  T.) 
and  40  c.c.  of  a  5  per  cent,  ammonium  i^ersulphate  solu- 
tion. The  pen<ulphate  is  not  added  all  at  once  ;  at  first 
2  c.c.  only  are  added,  and  after  half  an  hour  2  c.c.  more, 
and  again  2  c.c.  after  another  half  hour.  After  two  hours 
from  the  commencement  of  the  operation,  the  remainder 
of  the  ammonium  persuljjhate  is  added,  and  on  standing 
for  a  further  period  of  an  hour,  the  solution  is  heated  and 
filtered  through  asbestos.  The  indigotin  thus  obtained 
is  washed,  dried,  and  further  treated  as  in  the  ordinary 
analysis  of  indigo." 

This  method  was  tested  by  treating  the  stock  solution 
in  the  way  described.  The  solution  was  warmed  to  90°  C. 
in  order  to  imitate  the  conditions  obtained  after  extracting 
tt.>-  l<«vea  with  Ixjiling  water.  The  follow  ins;  results  were 
ottaincd.  (I)  2Wi  c.c.  extract  under  the  standard  treat- 
ment yield  0-07  grm.  indigotin.  (2)  200  c.c.  under  the 
renditions  involved  by  Rawson'a  treatment  yielded 
0-057  and  0-055  grm.   indigotin. 

Thus  the  a<lditiun  of  hydrochloric  acid  and  persulphate 
in  this  way  when  the  K>lution  is  at  such  a  high  temperature 
re«ilU  in  a  Ions  of  20  jn-r  cent,  of  indigotin.  This  loss  was 
detected  by  Rergthtil  and  Jiri^s,  who  have  recently, 
and  whilst  our  exjieriment.s  were  m  progress,  modified  and 
improved  Rawson'H  prrxe.'.s.  The  mam  features  of  this 
Bodifierl  proce««  (thw  .1.,  IWi6,  734J  are  the  a<ldition  of 
the  acid  to  the  crxAcd  extract,  and  the  determination  of 
tlw  BtAte  of  oxidation  of  the  indican  after  the  addition  of 
•niall  amountft  of  {Jtrxulphate  by  filtering  a  jjortion  of  the 
liqoid  ami  ohnerving  the  colour  changes  on  the  addition 
of  more  oxidising  agent.  The  mcthcxl  is  very  tedious, 
and  M  not  api^icable  to  the  air-dried  Natal  plant  a«  received 
by  us,  bcause  the  extra- 1  from  thi»  plant  ih  too  dark  in 
colowr  to  alhrw  of  the  di«tifigtii-hing  of  Mj<h  a  slight  change 
a*  that  from  yellow  to  green,  which  is  nccesKary  for  the 
efteient  wt^king  of  the  prweiM.  (in  the  ordinary  Indian 
leaf,  howfvr,  th*-  three  methods  give  the  following 
''  '  ""•     (I)  HawHon'H  meth«j<l  of  adding 

1  :    jieroulphatc    to    the    hot   extract 

»  "     '     -    •'      "  'hrxl  of  abiding 

'  -veOO.'iSgrm. 

'  .  ,    :    wi.htttft  at  <K)' 

f'.r  .  /..  /  ,,,f  i^fcve  )H>6i>  grin,  oi  indigotin.  The  last  two 
n.'f :."■.'  ii'.\n  j»artically  itlintical  result*,  but  the  pro- 
diKtton  ot  tn^ligotin  at  fdi  C.  i«  rccomn.ended  as  being 
Dot  only  quKker,  but  apj/licabk-  to  extracts  of  all  indico 
ptoota.  ^ 


The  results  obtained  imder  approximately  the  same 
conditions  with  the  use  of  persulphate  were  sometimes 
inconsistent  enough  to  lead  us  to  douht  whether  the  reaction 
was  a  (juantitativc  one.  The  abundant  production  of 
brown  substances  during  the  oxidation  also  seemed  to 
suggest  that  some  of  the  indican  was  giving  rise  to  products 
other  than  ituligotin.  With  a  view  to  corroborating  the 
results  obtained  by  this  method,  a  study  was  made  of  the 
production  of  indigotin  from  indican  by  means  of  the 
enzyme  resident  in  tlio  leaves  of  indigo  plants.  In  these 
investigations  we  had  the  advantage  of  the  exijerience  of 
Dr.  Gaunt,  who  conducted  all  the  experiments  relating 
to  the  enzyme. 

The  enzyme  of  indigo  leaves. — The  formation  of  indigo 
from  the  indigo  plant  has  during  the  past  twenty  years 
been  submitted  to  a  considerable  amount  of  investigation, 
which  hivs  led  to  very  different  views  as  to  the  nature 
of  the  process. 

Alvarez  (Compt.  rend.,  1887,  115,  286)  was  led  to 
believe  in  the  existence  of  a  specific  micro-organism 
which  brought  about  the  change.  Beijerinck  (Proc,  K. 
Akad.  Wetcnsch.,  1900,  120),  however,  found  that  several 
commonly  occurring  aerial  micro-organisms  were  also 
capable  of  bringing  about  the  formation  of  indigo  from 
plant  extract.  Van  Lookeren  and  Van  der  Veen  (Landw. 
Versuchs.  Stat.,  43,  401),  on  the  other  hand,  believed 
that  fermentation  was  due  to  the  presence  of  an  enzyme, 
a  view  which  was  also  upheld  bv  Beijerinck  (Proc.  K. 
Akad.  W.,  1900,  120),  Hazewinkel'  [loc.  cit.  1900,  2,  512), 
and  Van  Komburgh  [loc.  cit.  1899,  2,  344).  They  state, 
however,  that  the  enzyme  is  insoluble  in  water,  and  only 
slightly  soluble  in  glycerin  or  a  10  per  cent,  brine  solution. 
Bergtheil  (Chem.  Soc.  Trans.,  1904,  870),  who  appears  to 
have  been  unaware  of  the  work  of  the  three  latter 
chemists,  describes  a  method  of  bringing  the  enzyme 
into  solution  with  the  aid  of  hide  powder,  which  he 
suggests  fixes  the  tannin  and  thus  facilitates  the  exti  ac- 
tion of  the  enzyme.  We  have  made  several  attempts  to 
prepare  a  solution  of  the  enzyme  according  to  his  method 
The  solution  obtained  agreed  in  physical  properties  with 
that  described  by  Bergtheil,  but  in  no  case  when  proper 
precautions  were  taken,  viz.,  using  sterilised  plant  extract 
and  enzyme  solution  filtered  through  a  Berkfeldt  filter, 
could  formation  of  mdigo  be  observed,  either  when  air 
was  bubbled  through  the  mixture  of  enzyme  and  plant 
extract  at  40°  C.  for  a  few  hours,  or  when  the  mixture 
was  left  in  the  incubator  at  30°  C.  overnight.  The  cause 
of  our  failure  to  secure  this  so-called  soluble  enzyme  is 
not  quite  clear  ;  it  is  true  that  we  operated  on  dried 
leaves,  whereas  Bergtheil  presumably  worked  with  fresh 
leaves.  The  dried  leaves,  however,  contain  a  consider- 
able amount  of  active  enzyme,  for  on  fermentation  they 
yield  a  copious  i)roduction  of  indigo  ;  moreover,  Beijer- 
inck stated  that  dry  or  fresh  leaves  gave  the  same  result, 
both  giving  evidence  of  an  insoluble  enzyme.  Further, 
we  have  succeeded  in  making  an  active  insoluble  enzyme 
preparation  according  to  the  method  given  by  Beijerinck, 
by  extracting  the  leaves  with  90  per  cent,  alcohol  in 
the  cold.  The  leaves  are  ground  in  a  mortar  with  the 
alcohol,  which  is  removed  from  time  to  time.  When 
alcohol  about  100 — 120  times  the  weight  of  leaves  has 
been  used,  the  pulp  becomes  brown  in  colour,  and,  on 
filtering  and  drying,  of  yellow  tint.  It  contains  no 
indican  and  little  chlorophyll,  yet  if  placed  in  plant 
extract  and  kept  at  about  40°  C.  for  a  few  hours,  it  gives 
rise  to  the  jiroduction  of  a  considerable  amount  of  indigo. 
Exact  quantitative  experiments,  however,  have  not  been 
carried  out  up  to  the  present,  owing  to  the  difficulty  of 
estimating  indigotin  in  the  jilant  in  presence  of  the  leaf 
substance.  V\'e  have  to  thank  Prof.  J3eijerinck  for 
sending  us  an  active  leaf  preparation  which  exhibited 
the  same  activity  as  that  which  we  had  prepared  by 
his  method  from  the  air-dried  leaf.  As  no  corroboration 
of  the  persulphate  method  was  forthcoming  as  a  result  M 
of  this  study  of  the  enzyme,  a  new  method  for  the  esti-  ■ 
Illation  of  indican  in  an  extract  was  investigated.  ™ 

Isulin  mcJiiod  for  the  cutimulion  of  indican  in  leaf  extracts. 
— BacyfT  (Bcr.,  14r,  1745)  discovered  that  by  the  conden- 
sation of  indoxyl  and  isatin,  indirubin  was  formed. 
Beijerinck  (Proc.  K.  Aka<J.  Wetcnsch.,  1899,  120),  in 
diocuBHing  indican,  Muggestu  the  possibiUty  of  estimating 
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indican  by  warming  its  solution  with  hydrochloric  acid 
and  isatin,  and  determining  the  amount  of  indirubin 
produced.  The  production  of  indirubin  by  condensation 
of  indoxyl  with  indigotin  is  represented  thus : — 
CgHyNO  +  CgHsNOg  =  CigHioNgOa  +  HgO.  This  method 
was  further  recommended  by  Beijerinck  in  a  letter  to 
the  authors,  as  to  the  best  method  for  the  analysis  of 
indican  in  the  leaf.  As  the  method  does  not  appear  to 
have  been  adopted  in  India,  for  no  published  details 
could  be  found,  qualitative  experiments  were  first  made 
with  indoxyl  and  isatin  in  order  to  acquaint  ourselves 
with  the  nature  of  the  reaction.  Three  trial  experiments 
were  then  made  on  an  extract  of  air-dried  leaf,  to  dis- 
cover the  conditions  tending  to  yield  high  results.  It 
must  be  borne  in  mind  that  a  quantitative  production 
of  indirubin  by  this  means  would  yield  twice  the  weight 
of  indirubin,  as  compared  with  the  weight  of  indigotin 
produced  from  the  same  amount  of  indican  by  the  per- 
sulphate method  ;  every  molecule  of  indican  thus  giving 
rise  to  1  mol.  of  indirubin. 

The  conditions  of  the  first  experiments  were  as  fol- 
lows : — (1)  200  c.c.  of  extract  was  warmed  to  60°  C. 
with  50  c.c.  of  isatin  solution  (0*1  grm.  in  200  c.c.  of 
water),  5  c.c.  of  (20°  Tw.)  hydrochloric  acid  was  added,' 
and  the  whole  kept  at  60°  for  2  hours,  boiled,  and  filtered 
through  a  tared  paper.  The  precipitate  was  washed 
with  hot  1  per  cent,  soda,  and  then  with  hot  water  until 
free  from  alkali.  The  filter  paper  containing  the  indirubin 
was  then  dried  and  weighed.  The  yield  was  0'033  grms. 
of  indirubin. 

(2)  200  c.c.  of  extract,  50  c.c.  of  isatin  sol.,  5  c.c. 
(20°  Tw.)  of  hydrochloric  acid.  The  mixture  left  over- 
night at  the  laboratory  temperature,  boiled,  filtered, 
washed,  dried  and  weighed  as  in  (1).  200  c.c.  yielded 
0-032  grm.  of  indirubin. 

(3)  200  c.c.  of  extract,  50  c.c.  of  isatin  solution,  and  20  c.c. 
of  pure  hydrochloric  acid  were  kept  at  60°  C.  for  2  hours, 
boiled,  &c.,  as  in  (1).  200  c.c.  yielded  0-057  grm.  of 
indirubin. 

The  products  so  obtained  were  tested  coloriraetrically  by 
solution  in  glacial  acetic  acid  and  comparison  with  pure 
indirubin.  All  the  products  proved  to  be  contaminated 
with  indigotin,  though  (3)  was  the  least  blue.  The 
higher  yield  in  the  case  of  (3)  is  explained  by  the  very 
small  amount  of  indigotin  it  contained.  Experiment  (3) 
was  repeated,  and  gave  a  result  of  0-0565  grm.  of  indirubin 
from  200  c.c.  of  extract ;  the  product,  however,  still 
contained  indigotin,  which,  presumably,  is  formed  by 
air  oxidation  of  the  indoxyl.  These  first  experiments 
show  that  the  stronger  acid  gives  the  better  results. 
To  preclude  the  possibility  of  air  oxidation,  experiments 
were  conducted  in  a  closed  flask  through  which  carbon 
dioxide  was  passed  during  the  progress  of  the  reaction. 

(4)  200  c.c.  of  extract  was  boiled  with  150  c.c.  of  isatin 
solution  for  5  minutes  to  expel  air,  carbon  dioxide  passing 
through  the  flask.  20  c.c.  of  hydrochloric  acid  was  then 
added  by  means  of  a  funnel,  and  the  whole  boiled  for 
20  minutes  in  presence  of  carbon  dioxide.  The  product 
was  filtered  and  washed  as  before,  except  that  in  this 
and  in  all  later  experiments  dilute  acetic  acid  was  substi- 
tuted for  the  final  water  washing,  as  water  tends  to 
bring  the  indirubin  through  the  paper  in  a  colloidal 
state.  The  dried  precipitate  weighed  0-092  grm.  of 
indirubin. 

(5),  Duplicate  of  (4),  yielded  0-092  grm.  of  indirubin. 
\  These  n" results  were  so  satisfactory  that  quantitative 
experiments  were  now  carried  out  on  weighed  quantities 
of  leaf. 

(6)  5  grms.  of  Natal  old  leaf  were  extracted  as  de- 
scribed in  the  persulphate  method,  0-1  grm.  of  isatin  was 
added  to  the  extract,  which  was  boiled  for  10  minutes, 
arrangement  being  made  for  the  passing  of  carbon 
dioxide.  20  c.c.  of  hydrochloric  acid  were  then  added, 
and  .the  whole  kept  boiling  for  30  minutes,  then 
filtered,  washed,  dried,  and  weighed  as  described. 
0-094  grm.  of  indirubin  resulted  from  5  grms.  of  leaf, 
i.e.,  1-88  grms.  from  100  grms.  of  leaf,  equivalent  to 
0-94  per  cent,  of  indigotin  from  the  leaf. 


The  product  obtained  in  this  way  was  analysed  by 
sulphonation  and  reduction  with  titanium  trichloride. 
The  result  showed  that  it  contained  95  per  cent,  of 
indirubin.  The  Natal  old  leaf  had  given,  by  the  per- 
sulphate method,  a  percentage  which  on  one  occasion 
reached  0-7  per  cent.,  but  as  a  rule  was  about  0-65  per 
cent.  So  that,  allowing  for  the  fact  that  the  product 
obtained  by  this  new  method  is  not  quite  pure,  we  have 
an  increase  of  nearly  40  per  cent,  over  and  above  that 
obtained  by  our  improved  persulphate  method.  The 
use  of  sulphuric  acid  instead  of  hydrochloric  acid  was 
tried.  The  results,  however,  were  practically  the  same. 
The  three  following  experiments  clearly  show  the  super- 
iority of  the  "  i.satin  method  "  over  the  persulphate. 

(7)  5  grms.  of  Natal  leaf  were  extracted  as  described, 
0-1  grm.  of  isatin  was  added,  and  the  solution  boiled  in 
presence  of  carbon  dioxide  for  10  minutes.  20  c.c.  of 
recently  boiled  sulphuric  acid,  containing  10  c.c.  of  96 
per  cent,  sulphuric  acid  were  added,  and  the  whole 
kept  just  on  the  boil  for  one  hour,  carbon  dioxide  passing 
through  during  the  experiment.  0-092  grm.  of  indirubin 
were  obtained,  equivalent  to  0"92  per  cent,  of  indigotin. 

(8),  Duplicate  of  (7),  gave  0-94  per  cent,  of  indigotin. 

(9)  Persulphate  method. — 10  grms.  of  Natal  leaf, 
extracted  as  previously  described  ;  50  c.c.  of  acid- 
oxidising  mixture,  containing  2  c.c.  of  sulphuric  acid  and 
I  grm.  of  ammonium  persulphate,  were  added  at  60°  C, 
nnd  the  whole  kept  at  60°  C.  for  one  hour  ;  boiled,  fil- 
tered, washed,  and  dried  as  in  (7)  and  (8),  and  weighed. 
Result,  0-069  grm.  of  indieotin  from  10  grms.  of  leaf, 
equal  to  0-69  per  cent,  of  indigotin  from  leaf. 

Similar  persulphate  experiments,  in  which  the  product 
was  sulphonated  and  titrated  with  permanganate,  gave 
0-67  and  0-65  per  cent.  If  we  take  the  highest  figure 
(0-7)  given  by  the  perstilphate  under  the  best  conditions, 
we  have  the  following  relations  established  from  a  con- 
sideration of  the  results  given  above  : — 

Rawson's  well-known  method      . .  . .  56 

Persulphate  as  recommended  here  . .  70 

"  Isatin  method,"  giving  indirubin  (of  95  per 

cent,  purity)     ..  ..  ..  ..  88 

The  last  means  an  increase  of  nearly  60  per  cent,  over 
Rawson's  method.  We  do  not  claim  that  thc.*e  figures, 
0-92  per  cent,  and  0-94  per  cent.,  necessarily  show  the 
limit  of  the  possibilities  of  the  process,  as  further  investi- 
gation may  still  increase  the  yield  of  indirubin.  The 
conditions  of  reaction  have  not  yet  received  .oufficient 
attention  to  warrant  any  pronouncement  as  to  the  most 
favourable  conditions  for  the  process.  These  results, 
however,  show  that  the  hitherto  accepted  methods  for 
the  estimation  of  the  indigotin  obtainable  from  the  leaf 
do  not  by  any  means  indicate  the  amount  of  indican 
present.  Moreover,  no  method  can  be  guaranteed  as 
accurate  until,  when  checked  by  the  use  of  pure  indican, 
it  gives  the  theoretical  amount  of  indigotin  or  indirubin. 

Experiments  on  the  pure  glucoside  are  now  in  progress, 
and  it  is  hoped  that  as  a  result  of  this  work  a  quantitative 
method  for  the  estimation  of  indigotin  obtainable  from 
the  leaf  will  shortly  bo  obtained. 


Discussiox. 

Prof.  A.  G.  Green  said  the  study  of  the  behaviour 
of  each  of  these  constituents  under  the  conditions  of 
analysis  to  his  mind  strongly  confirmed  the  accuracy 
of  the  process  previously  put  forward  by  the  authors. 
The  isatin  method  of  determming  the  percentage  of 
indican  in  the  leaf  by  the  formation  of  indirubin  seemed 
to  be  a  great  improvement  on  the  persulphate  method. 
The  persulphate  must  be  very  apt  to  over-oxidise  and 
to  act  on  the  impurities  in  the  indigo,  whicli  vary  con- 
stantly in  amount.  These  results  so  far  had  been  obtained 
with  dry  leaf,  and  it  was  most  desirable  that  the  two 
methods  should  be  compared,  using  fresh  or  wet  leaves. 
Did  the  authors,  using  a  given  quantity  of  indoxyl,  get 
the    theoretical    quantity    of    indirubin     by     the     isatin 
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metliod,  umI  wan  there  «ny  possibility  of  the  isatin  being 
itself  rednced  Rt>  as  to  condense  with  unchanged  isatin 
and  give  some  imiirtibine  on  its  own  account  ?  Was 
the  factor  useii  by  the  authors  in  caloulatinj:  the  ]>ro- 
portioo  of  iodii^tin  by  the  ^vrmanganate  nietlaxl  fuumlcd 
CO  any  equation  ? 

Mr.  Obctiardsox,  in  reply  to  l*rof.  Cireen's  last  query, 
Miid  that  the  factor  useii  by  the  authors  was  found  inde- 
pendently by  titratint!  pure  indico.  It  did  not  correspond 
to  any  equation.  The  titanium  chloride  method  ran 
aceording  to  an  equstioc.  but  the  iH-rmanganate  inetliod 
did  Dot.  He  l>elieve<l  that  the  fiutor  latterly  used  by 
Rawaon  and  Herjitheil  pave  an  excess  of  indipo  in  the 
ratio  of  237  to  222.  or  aKuit  7  per  cent.  This  might 
account  for  the  difference  l»etween  the  official  statements 
of  the  earlier  artiticial  indigo  (1900  and  later)  and  those 
found  by  Mr.  Hloxam  and  his  coa<ljutors.  In  this 
indigo  the  impurities  were  coloiirless  or  nearly  so,  and 
in  some  raaes  extraction  by  solvents  pave  94  per  cent. 

After  some  remarks  by  Mr.  T.  F.\iri.ky  and  Mr.  A.  B. 
Steaes  commending  the  i>a]>er.  Dr.  R.  Gaunt  said  he 
had  trietl  the  older  methotls,  also  that  of  Bergtheil  and 
the  tetra.«ulphonate  method.  \Aith  the  former  he  had 
great  difticulty  in  observing  the  end  point,  while  he  had 
no  difficulty  with  the  tetrasulphonate  method.  He  had 
been,  unfortunately,  unable  to  isolate  a  soluble  enzyme 
from  indigo.  Enrymes  generally  had  been  regarded  as 
soluble  in  water.  They  might  be  in  a  different  state  in 
the  fre«h  leaf  from  that  obtaining  in  the  dry  leaf,  and 
further  study  was  necessary  to  make  clear  the  nature  and 
action  of  the  enzymes  in  fresh  indigo. 

Mr.  A.  G.  PxBKnJ  referred  to  the  influence  of  the  gluten 
on  the  analytical  figures.  It  gave  a  colourless  solution 
and  consumed  a  pood  deal  of  permanganate,  showing 
the  need  for  great  watchfulness  in  the  analysis  of  indigo. 
Verj-  few  firms  who  used  indigo  analysed  their  owii, 
because  they  could  not  get  satisfactory  results,  and 
the  analvsis  was  left  in  tne  hands  of  specialists  who 
had  much  experience  in  the  analysis  of  indigo.  Replying 
to  I*rof.  Green,  as  to  the  possibility  of  another  glucoside 
being  present  in  the  indigo  leaf— Mr.  Bloxam  and  himself 
had  been  making  a  study  of  indican  and  found  that  the 
behavioar  of  the  leaf  in  the  various  processes  of  extraction 
closely  resembled  that  of  solutions  of  indican.  So  far 
ther«  wa«  no  evidence  of  a  second  glucoside.  He  believed 
that  the  reaction  between  isatin  and  indoxyl  was  known 
to  be  quantitative,  and  considered  it  very  unlikely  that 
daring  the  analytical  methori  suggested,  any  isatin  could 
he  redaced  to  indoxyl.  The  author's  indirubin,  prepared 
from  the  leaf  extract  in  the  manner  described,  as  it  came 
out  «aa  a  nicely  crj-slalline  substance,  and  had  a  jmre 
appearance  so  that  he  ha<l  considerable  hope  as  to  the 
atiJity  of  the  process.  Mr.  I'erkin  testified  to  the  extreme 
care  taken  by  Mr.  Bloxam  and  his  assistants  to  secure 
accuracy.  Many  of  the  experiments  had  l<een  reyteated 
•eveial  times.  The  three  gentlemen  associated  with  .Mr. 
Bloxam  tested  M>|i«rately  and  independently  the  previously 
imbiubed  methods,  and,  in  Mr.  Perkin's  opinion,  where 
four  «eU-trained  chemists  could  not  obtain  satisfactory 
icmha,  the  arerage  worker  was  unlikely  to  succeed. 

J!r.  W.  P.  bviiXAM  exprtssed  his  satisfaction  with  the 
admirable  way  in  which  Mr.  Wwxl  had  destril^ed  their 
work,  and  his  regret  that  the  cxfMnents  of  the  older 
methods  cM  analymng  indigo  were  not  there  to  Hupjxjit 
tbeir  ricwN.  It  wa*  unfair  to  f  onij»are  the  use  of  perman- 
ganate sfter  jrtjntu  atirm  by  the  tetrasulphonate  jirwess 
with  the  fjrrmanganatf!  mcthfwls  tut  formerly  applied, 
which  gave  end  p'JintJi  more  or  less  ol^iture.  It  was  a 
great  step  m  a/lvanf  to  isolate  from  c/jmmerciai  indigo 
a  pwre  indigotin  comt.'jund  br-forc  titration  bv  jjer- 
manganaif,  t:t*nium  rhlrTkl'-,  &r.  By  th<- older  nicthcMls 
tbe  aTcratfe  Bengal  tndigo  was  mip^K^d  to  contain  7S  fK;r 
e«Dt.  ol  mditfotin,  whereas  the  tctreuiulphonate  procesB 
(•▼e  60  to  flS  per  cent. 

A  fall  report  c4  the  work  done  would  ^>e  submitted 
to   tiovcrBnteDt    which    be    h^^fied    would    lead    to    grnjd 


practical  results  in  the  indigo  industry.  He  had  reason 
to  believe  that  the  brown  impurities  found  in  all  cake 
indigo  were  decomposition  products  of  indican,  and 
if  that  belief  was  conlirnicd  on  further  investigation, 
there  was  much  room  for  improvement  in  the  ordinary 
cake  manufacture,  for  ordinary  cake  indigo  contained 
up  to  20  yicr  cent,  of  this  brown  product.  They  had 
now  obtained  pure  crystallised  indican,  and  would 
try  to  ascertain  the  best  conditions  to  estimate  it 
accurately  without  loss.  If  they  succeeded  in  proving 
that  there  was  much  more  indican  in  the  leaf  than  was 
previously  suspected,  they  would  place  an  enormous 
potential  a<lvantage  in  the  hands  of  the  Indian  Govern- 
ment. They  liad  criticised,  but  they  also  fully  appre- 
ciated the  work  of  those  who  had  laboured  in  this  field 
before  them  and  enabled  thcra  to  work  greater  progress 
than  might  otherwise  have  been  possible.  They  earnestly 
hoped  that  the  Government  would  enable  them  to  con- 
tinue this  mvestigation.  In  conclusion  he  wished  to 
earnestly'  thank  Mr.  Wood  and  Mr.  Orchardson  for  their 
share  in  the  work  done  during  the  past  fiiteen 
months  ;  to  Prof.  Green  for  his  great  courtesy  and  the 
many  facilities  afforded  during  the  investigation,  and, 
above  all,  to  Mr.  A.  G.  Perkin  for  his  continual,  active, 
and  earnest  sympathy  and  kindness  in  the  work  done 
under  his  "  general  supervision." 


Obituary. 

JOSEPH  BERNAYS,  C.E.,  M.S.E.,  M.I.C.E. 

Joseph  Bernays  was  born  in  Mayence,  May  26th, 
1835.  Having  from  childhood  shown  a  decided 
talent  for  engineering,  he  was  apprenticed  in  a  trade 
wherein  he  learnt  to  work  in  wood  and  iron.  After- 
wards he  studied  under  Redtenbacher  in  the  Technische 
Hochschule  at  Carlsruhe.  Soon  after  he  had  completed 
his  course  with  the  highest  honours,  he  became  a 
draughtsman  to  Sulzer  Bros.,  of  Winterthur,  with 
whom  he  remained  for  some  years.  At  the  age 
of  25  years,  he  came  to  England  and  obtained  a  situa- 
tion as  draughtsman,  then  as  engineer,  and  finally 
as  chief  engineer,  in  a  large  London  firm  of  hydraulic  and 
general  engineers.  Here  he  designed  the  perfume 
fountain  exhibited  in  the  International  Exhibition 
of  18(52  (London).  He  then  entered  the  services 
of  a  large  firm  of  general  engineers  where  he  super- 
intended especially  the  manufacture  of  centri- 
fugal pumps,  a  then  somewhat  neglected  branch  of 
engineering.  He  invented  the  "  Bernays'  centri- 
fugal pump,"  which  combined  in  its  construction 
considerable  advantages  both  in  power  and  economy 
of  steam  consumption.  This  pump  secured  for  its 
inventor  and  the  firm  for  which  it  was  constructed 
an  honourable  mention  at  the  International  Paris 
Exhibition  of  1867.  In  the  year  1872,  Bernays  com- 
menced business  on  his  own  account  as  a  mechanical 
and  consulting  engineer.  In  the  same  year  he  was 
called  upon  to  enter  a  competition  for  the  best  plans 
for  mining  the  afterwards  famous  cupreous  pyrites 
deiKwits  of  San  Domingo  in  Portugal.  Bernays' 
system  was  the  one  selected  and  was  adopted  by  the 
owners  of  the  mine,  who  afterwards  appointed  him 
their  consulting  engineer.  Bernays'  system,  that  of 
hinking  vertical  shafts,  has  been  ever  since  maintained 
both  for  developing  and  working  these  deposits. 
In  1877,  Bernays  invented  a  steam  engine,  which 
attained  considerable  importance  ;  it  had  two  vertical 
cylinders  with  the  crank  shaft  placed  between  them, 
the  crank- pin  being  connected  with  the  crank  ends  of 
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both  cylinders  by  means  of  a  triangular  connecting 
rod.  This  engine  was  patented  and  shown  in  motion 
as  a  working  model  at  the  Paris  Exhibition  of 
1878,  and  gained  for  its  inventor  the  bronze 
medal.  Bernays  also  won  a  money  prize  for  design- 
ing a  lift  for  the  Jungfi-au  Railway.  He  was 
for  40  years  a  member  of  the  Society  of  Engineers, 
being  elected  in  1866,  and  he  filled  the  office  of 
President  in  1880.  On  March  3rd,  1879,  he  read  a 
remarkable  paper  before  that  Society  entitled  "  The 
new  Pits  and  Hauling  Machinery  for  the  San  Domingo 
Mines  in  Portugal."  He  was  an  original  member  of 
the  Society  of  Chemical  Industry,  and  has  been  a 
member  of  its  Publication  Committee  for  the  las.t  23 
years.  Though  failing  health  had  a  heady  forced 
him  to  retire  from  business,  he  nevertheless  filled  his 
post  as  a  member  of  the  Publication  Committee  with 
unflagging  zeal,  and  was  present  at  the  meeting  of 
Friday,  December  21st,  three  days  before  his  death 
on  Monday,  December  24th,  1906. 


SAMUEL    CABOT. 


Samuel  Cabot  was  born  in  Boston,  Mass.,  U.S.A., 
in  1850,  and  was  the  son  of  one  of  the  most  prominent 
physicians  then  in  that  city.  He  was  educated  at 
the  Boston  Latin  School,  and  the  Massachusetts 
Institute  of  Technology.  He  became,  in  1870,  the 
chemist  of  the  Merrimac  Manufacturing  Company 
and  introduced  several  important  improvements, 
among  which  were  one  for  the  treatment  of  spent 
madder,  and  another  in  the  process  of  sulphuric  acid 
manufacture.     In  1873,  he  proceeded  to  Ziirich  and 


there  studied  applied  chemistry  under  the  late  Emil 
Kopp.  Subsequently  returning  to  the  United  States, 
Samuel  Cabot,  in  1877,  went  into  partnership  with 
Frederick  Nourse,  for  the  manufacture  of  lampblack, 
roofing-felt,  ammonia,  &c.  From  this  Inisiness, 
Mr.  Nourse  retired  in  the  autumn  of  1878,  and  imme- 
diately afterwards  Cabot  commenced  with  his  employes 
an  ingenious  system  in  which  he  made  them  partners 
with  him  in  his  rapidly  increasing  profits.  The  range 
of  products  manufactured,  and  the  profits  made,  were 
now  greatly  increased.  In  1882  and  1883,  he  devised 
and  erected  plant  at  Worthington,  Permsylvania, 
for  the  manufacture  of  carbon  black. 

He  was  a  member  of  the  Society  of  Chemical  Industry. 

In  1889,  he  became  a  very  active  member  of  the 
Corporation  of  the  ^lassachusetts  Institute  of  Tech- 
nology. From  1889  to  1892,  he  was  a  member  of  the 
Committee  on  Chemistry,  Physics,  and  Botany  ; 
from  1899  to  1902,  of  the  Committee  on  Chemical 
Engineering;  from  1892  to  1902,  on  Chemistry  and 
Biologj' ;  from  1902  to  1906,  of  the  Committee  on 
Chemistry  and  Chemical  Engineering,  and  that 
on  Modern  languages  and  English.  In  1901,  he 
presented  the  Institute  with  a  valuable  tract  of 
land  in  the  town  of  Brookline,  for  an  athletic  field, 
and  in  1905,  he  instituted  the  Cabot  medals,  with  a 
fund  of  .S200.00  a  year  for  five  years,  for  the  encourage- 
ment  of   athletic    competition,    &c. 

He  was  also  for  years  a  member  of  the  Visiting 
Committee  of  the  Chemical  Department  of  Harvard 
College.  He  had  a  most  versatile  mind,  and  took 
interest  in  many  subjects,  both  literary  and  scientific. 
Death  took  place  somewhat  suddenly,  after  an  attack 
of  pneumonia,  on  the  26th  of  November,  1906. 
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I.— PLANT,  APPARATUS,  &  MACHINERY. 

English  Patents 

Drying  and  cooling  air ;  Apparatus  for  ,  especially 

suitable  for  treating  air  for  use  in  blast-furnaces  and  in 
other  places  where  large  volumes  are  required.  Sir  A.  S. 
Haslam,  Derby.  Eng.  Pat.  1665,  Jan.  22,  1906. 
The  claim  is  for  an  improvement  in  apparatus  described 
in  Eng.  Pat.  436  of  1895,  and  consists  in  passing  the 
air  through  a  preliminary  cooler.  This  is  formed  of 
a  number  of  nests  of  pipes  placed  between  tiers  of 
vertical  i)lates  which  may  be  plain  or  corrugated. 
Ammonia  or  some  other  suitable  gas  is  expanded  in  the 
pipes,  and  water  is  caused  to  flow  over  the  plates  in  a 
thin  film.  The  air,  before  passing  to  the  cooling 
apparatus  proper,  is  caused  to  flow  over  these  plates  and 
pipes  cooled  by  the  expansion  of  the  ammoniacal  gas, 
depositing  moistiu-e  owing  to  the  lowering  of  the  tem- 
perature, the  deposited  water  being  carried  off  by  the  film 
of  water  flowing  over  the  plates. — W.  H.  C. 

Drying  kilns.     G.  A.  Slower  and  W.  J.  Bassett,  London. 

Eng.  Pat.  3458,  Feb.  12,  1906.j 
A  SERIES  of  drying  chambers,  each  of  which  is  separately 
connected  to  a  series  of  flues  by  suitable  damjxjrs,  con- 
trolled from  above  by  rods  or  chains  and  having  indicator 
boards  to  show  the  position  of  the  dampers,  are  connected 
together  by  a  common  return  flue.  Air  is  caused  to 
circulate   throucrh   the   flues  and  charntjers   by  a  fan   or 


blow  er,  and   sej;arate   flues   are   provided   so   that  either 
"cold,"  "drv,"  or  "wet"  air  can  be  circulated  as  desired. 

— W.  H.  0. 

Column   stills ;     Baffle-plates   for    .      E.    Guillaume, 

Paris.  Eng.  Pat.  11,475,  May  16,  1906.  Under  Int. 
Conv.,  May  26,  1905. 
The  claim  is  for  improvements  in  the  baffle-plates  described 
in  Eng.  Pat.  3561  of  1903  (see  U.S.  Pat.  732,548  of  1903  ; 
this  J.,  1903,  859),  and  consists  in  forming  the  overflow 
openings  along  the  whole  length  or  periphery  of  the 
partition.  The  slope  of  the  plates  is  directed  towards 
the  exterior  wall  of  the  coluiim  in  order  to  provide  a 
space  in  which  some  liquid  and  any  sediment  may  collect, 
so  that  the  latter  can  be  drawn  off  through  an  opening  in 
the  wall  of  the  still.— W.  H.  C. 

Separatinxj     substances     of     different     specific     gravities;, 

Apparatus  for .     C.    A.    Allison,    London.     From 

J.  Cinist,  Tamaqua,  Pa.,  U.S.A.  Eng.  Pat.  20,894, 
Sept.  20,  1906. 
The  materials  to  be  separated  are  fed  into  the  compart- 
ment, 4,  of  the  separating  box,  2,  which  has  a  perforated 
bottom,  and  is  mounted  in  a  tank  filled  with  water  and 
having  a  V-^haped  bottom  to  facilitate  the  collection 
of  any  fine  particles  which  may  pass  through  the  per- 
forated bottom  of  the  box,  2.  The  separation  of  the 
materials  into  layers  of  difl'eront  specific  gravity  is  effected 
by  imparting  an  undulating  motion  to  the  water  in  the 
tank,  either  by  moving  the  box,  2,  vertically  up  and 
down,  or  by  using  plungers  to  agitate  the  water  an  in  an 
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ordinarr  "  jig."  The  box.  2.  is  divided  into  two  com- 
partmmU  :  the  heaviest  material  of  all  collects  in  the 
pocket,  104.  and  passes  away  over  the  sill,  lOS.  The 
lighter  material  }>asses  over  the  division  plate,  106.  and 
under  the  partition,  113.  and  the  separation  continues 
in  the  second  compartment.  The  heavier  material  pa.sses 
under  the  partition,  13.  to  the  adjii.<tftblc  receptacle,  8, 
orer  the  lip  of  which  it  finally  tlow.s.  The  lighter  material 
pMMS  over  the  sill.  115.  on  to  the  .shoot,  7.  The  sills  or 
partitions.  8.  13,  lOtJ.  and  lOS.  are  all  adjustable  by  the 
levers,  12,  28,  107,  and  lO'.t.— \V.  H.  C. 

Separxtting     tmbttances  of    differctU     specific    gravities  ; 

Apparatus  for  .  J.   M.    Draper,  Glasgow.     From 

J.   Christ,   Tamaqua,  Pa.,    U.S.A.     Eng.   Pat.    15,285. 
Julv  5,  1906. 

Thi  claim  in  for  the  use  of  conveyors  for  feeding  and  dis- 
charging the  materials  treated  in  the  apparatus  described 
in  the  loregoing  abstract.  The  elevator  for  the  heavier 
bodies  has  perforated  buckets,  so  that  the  water  can 
drain  avay.  whilst  the  liphter  bodies  are  delivered  by  an 
elevator  on  to  a  shaking  and  drying  table. — W.  H.  C. 

Cemtrifuffai  litjuid  separntor«.     P.  T.  Sundberg,  Stockholm. 

Enp.  Pat.  IK.361.  .\ug.  15,  1906. 
The  groove  or  grooves  in  which  the  licjuids  collect  before 
flowing  from  the  machine  are  made  eccentric  with  the 
oatlet  at  the  deepest  point  of  the  groove.— W.  H.  C. 


At— 


Fbesch  Patents. 

pulvtriaing  liquids  hij  centrifugal  turbines; 
■ .     J.  F.  P.  Kestner.     Fr.  Pat.  361,839, 


"to. 


Sn  Eng.  Pat.  2f).698  of  1905  ;  this.!.,  1!M)6,  973.— T.  F.  B. 

Atomirinn  vcaltr  in  a  centrifugal  turbine;    Apparatus  for 

.    J.  F.  P.  Ke«lner.     Fr.  Pat.  361,840,  Oct.  13,  1905. 

8bb  Eng.  Pat,  20,697  of  1905  ;  this  J.,  1906,  915.— T.  F.  B 

l>ryi»g     apparntiis  ;       Continuous .      Aktiebolaget 

Separator.     Fr.  Pat.  368,121,  July  17,  1906. 
Hxm  Eng.  Pat.  16,003  of  1906  ;  thi«  J.,  1906,  1136.— T.  F.B. 

Skarpening    blunUJ    cuUing    algts    or    points ;     Cliemical 

procfAM    for .     E.     Vandor.     Vt.     Pat.     368.397 

July  28.   1906. 

The  blunted  »urfa^-e>«  arc  coat4>«l  with  a  resistant  varnish 
in  •ucb  a  manner  that,  by  the  aid  of  h'-at  and  centrifugal 
forcr  or  gravitatjrm,  thin  vamixh  cojlci  ts  on  thr:  uorn 
muitcn  exciuMively.  The  toolit  arc  then  i»ubjccte<l  to  the 
action  of  a  rh«rmi'-al  ft'  hing  agent,  which  is  allowed  to 
eat  away  th»r  meUl  until  th<-  f  oattng  of  varni.th  in  under- 
DUiMd  and  pceU  off,  leaving  a  sharp  rutting  surface 
eEpond. — C.  H. 

PjffK/meUr;  Liquid .     E.  Gabreau.     h'r.  Pat.  .368  500 

Joly  28,  l<M)(i.  '       ' 

The  be*t  rajn  to  h«  mewnr^d  ar^  focuM«d,  by  meani!  of  a 
'•*«'=*«»  <*  Wat,  OB    to   a  th'rmomtlcr  containing;  any 


suitable  liquid,  and  graduated  to  permit  the  temperature 
to  be  read  off  direct.  The  thcrmometor  may  also  bo 
provided  with  a  magnifying  device  and  a  vernier. — C.  S. 


IL— FUEL,  GAS,  AND  LIGHT. 

English  Patents. 

Gas  furnaces  and  method  of  working  the  same.     J.  H.  Ladd, 
Surbiton.     Eng.  Pat.  24,940,  Dec.  1,  1905. 

See  Fr.  Pat.  367,242  of  1906  ;  this  J.,  1906,  1084.— T.  F.  B. 

Gas  fiiriuices  ;  Regenerative .     F.  K.  Siemens,  London. 

Eng.  Pat.  14,947,  June  30,  1906. 

A  REGENERATIVE  gas  furnace,  wherein  the  hearth  or  bed  is 
hotter  at  the  finishing  end  than  at  the  charging  end  (compare 
this  J..  1903,  1197),  and  which  i.s  constructed  over  two 
reversible  air  regenerator.s,  is  provided  with  ports  for 
admitting  gas  and  air  at  the  hotter  end  and  ports  for  the 
escape  of  combustion  products  at  the  other.  Between  the 
furnace  bed  and  the  top  of  the  regenerators  are  arranged, 
side  by  side,  tMo  heat-equalising  flues,  through  one  of 
which  the  air  -passes  on  its  way  from  the  corresjxjnding 
regenerator  to  the  furnace,  whilst  the  other  equaliser  is 
idle  ;  or  through  one  of  which  the  products  of  combustion 
pass,  on  their  way  from  the  furnace  to  the  corresponding 
regenerator,  whilst  the  other  is  idle.  In  another  modifi- 
cation there  is  a  single  heat-equalising  flue,  through  which 
pass  products  of  combustion  only,  and  a  single  valve  or 
set  of  valves  which  directs  the  hot  air  from  one  of  the 
regenerators  to  the  furnace,  and  the  combustion  products 
from  the  equaliser  to  the  other  regenerator. — H.  B. 

Oil ;    Apparatus  for  burning for  healing  purposes. 

H.  Watson  and  T.  Mcllraith,  Ardrossan,  N.B.  Eng.  Pat. 
13,734,  June  15,  1906. 

In  this  apparatus  the  oil  to  be  burned  is  allowed  to  drop  on 
to  a  horizontal  incandescent  tube,  and  the  vapour  produced 
is  carried  by  a  current  of  air  against  a  heated  plate,  where 
it  ignites  and  is  directed  through  the  incandescent  tube 
into  the  firebox  to  be  heated.  The  apparatus  consists  of 
the  incandescent  tube  or  burner  of  refractory  material, 
surrounded  by  two  concentric  cashigs  ;  the  outer  end  of  the 
tube  projects  some  distance  beyond  the  casings  into  the 
firebox.  The  air  current  (obtained  either  by  induced 
draught  or  from  a  blower)  Hows  first  along  the  annular 
space  between  the  outer  and  inner  casings,  then  returns 
through  the  annular  space  between  the  latter  casing 
and  the  tube,  and  carries  along  with  it  the  vapour  produced 
by  the  oil  dropping  on  to  the  tube.  The  combustible 
mixture  impinges  upon  the  highly-heated  end  face  of  the 
inner  casing,  and  thence  flows  back  through  the  tube  in  a 
flaming  condition  into  the  flrebox. — H.  B. 

Smoke  and  fumes;    Apjjuratus  for  treating .     D.  J. 

Lawton  and  H.  I.  Reynolds,  Grant's  Pass,  Oregon, 
U.S.A.  Eng.  Pat.  25,777,  Dec.  11,  1905.  Under  Int. 
Conv.,  Dec.  30,  1904. 

The  smoke  is  caused  to  enter  a  vertical  drum  through  an 
elbow-i)ipe  which  enters  the  side  of  the  drum  with  a  down- 
ward inclination.  The  drum  has  conical  upper  and  lower 
ends,  water  being  fed  in  at  the  upjjcr  end  and  divided  into 
jets  by  a  jjcrforated  jjlate  ])laced  above  the  smoke  inlet. 
The  falling  water  washes  the  smoke,  and  both  then  pass 
from  the  bottom  of  the  drum  thrcnigh  two  horizontal 
settling  tanks  j)laccd  in  series  and  provided  with  a  gas 
connection  above,  through  which  the  washed  smoke  can 
pa.s8  to  the  outlet,  and  with  a  liquid  <  onnection  below. 

— W.  H.  C. 

Air  gas   \(!arbur(lli<l\  ;     Apparatus   for   the   manufacture 

of .     J.  S.  Walker,  Ware,  Herts.     Eng.  Pat.  23,966, 

Nov.  21,  1905. 

An  air-pump,  driven  by  a  cord  and  falling  weiglil,  delivers 
air  into  a  floating  bell,  whence  the  air  is  driven,  along  with 
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the  carburetting  spirit,  tlirough  a  mixing  chamber  into 
the  carburetter,  and  from  the  latter  the  carburetted  air 
passes  to  the  point  of  consumption.  An  electric  bell-push 
is  pressed  upon  by  the  falling  weight  when  it  has  reached 
the  lowest  point  of  its  descent,  to  give  warning  that  the 
cord  needs  re- winding.  A  brake,  connected  by  a  lever  to 
the  top  of  the  floating  bell,  stops  the  air-pump  mechanism 
when  the  bell  is  full.  A  perforated  chamber  in  the  upper 
part  of  the  carburetter  is  packed  with  "  chalk  nuts," 
which  prevent  spra.y  from  entering  the  service  pipe. — H.  B. 

Gas    generators.     J.    E.    Dowson,    London.     Eng.    Pat. 
1417,  Jan.  18,  1906. 

The  generator  is  constructed,  at  its  lowest  part,  of  an 
annular  vaporiser  of  inverted  truncated-coaical  shape. 
The  inner  wall  forms  part  of  the  wall  of  the  combustion 
chamber.  The  annular  space  between  the  inner  and 
outer  walls  is  closed  at  the  bottom,  so  as  to  contain  the 
water  to  be  vaporised,  but  is  open  at  the  top,  whence  the 
issuing  steam  is  directed  downwards,  by  an  outer  casing, 
to  the  base  of  the  fuel,  to  be  sucked  in  along  with  the  air 
supply. — H.  B. 

Acetylene   gas ;     Manufacture   of .     J.    McRae    and 

H.  Ingram,  London.     Eng.  Pat.  25,046,  Dec.  2,  1905. 

To  protect  the  calcium  carbide  within  an  acetylene 
generator  from  the  action  of  water  vapour,  a  film  of  oil, 
made  from  horse  fat,  is  interposed  between  the  carbide 
and  the  water.  The  layer  of  oil  may  be  provided  as  a 
coating  upon  the  lumps  of  carbide,  or  it  may  be  introduced 
on  to  the  surface  of  the  water  in  the  generator. — H.  B. 

Fvrnaces  ;    Electric  ■ [for  calcium  carbide].     C.  Bing- 
ham.    Eng.  Pat.  4336,  Feb.  22,  1906.     XIA.,  page  23. 

French  Patents. 
Coke-ovens.    Solvay  et  Qe.   Fr.  Pat.  368,564,  Aug.  1,  1906. 

The  improvement  suggested  in  coke  ovens  for  the  recovery 
of  by-products,  consists  in  connecting  the  coking  chamber 
by  means  of  a  system  of  piping  with  a  distributor, 
in  such  a  way  that  the  gas  produced  by  the  carbonisa- 
tion of  the  coal  can  either  be  drawn  from  the  coking 
chamber  into  an  extractor  to  be  freed  from  by-products 
and  returned  to  the  distributor,  or  taken  directly  from 
the  coking  chamber  to  the  distributor. — W.  C.  H. 

Coke   and   anthracite ;    Process   for   the   agglomeration   of 

powdered .      A.    A.     Oullie.      Fr.     Pat.    368,726, 

Aug.  9,  1906. 

The  fuel  blocks  are  made  from  1,000  parts  of  coke  or 
anthracite  jjowder,  60  parts  of  quite  neutral  sodium 
silicate  of  "  35°,"  10  parts  of  precipitated  calcium  car- 
bonate, and  5  parts  of  manganese  dioxide.  The  powder 
is  moistened  with  5  per  cent,  of  water,  and  the  calcium 
carbonate  and  manganese  dioxide  are  intimately  mixed 
with  it,  the  sodium  silicate,  diluted  with  its  own  weight 
of  water,  being  next  added  in  small  quantities,  and  worked 
up  with  the  mass  for  a  quarter  of  an  hour.  When  dra\\'n 
from  the  press,  the  blocks  should  be  taken  to  a  stove 
heated  to  about  60"  C,  and  ventilated  with  hot  dry  air. 

— W.  C.  H. 

Alcohol ;    Process  for  denaturing  and  carbureitiny . 

A.  J.  Durupt.  .  Fr.  Pat.  368,713,  Aug.  8,  1906.  XVII., 
page  29. 

Hydrogen  and  carbon  monoxide  ;    Process  of  obtaining 

scjjorately  from  coal  and  steam,  and  their  use  in  the 
manufacture  of  illmninaiing  gas.  J.  E.  G.  Lahousse. 
Fr.  Pat.  361,860,  Oct.  24,  1905. 

Coal,  mixed  with  barium  sulphate,  is  heated  at  a  rcd-licat 
so  as  to  produce  carbon  monoxide  and  barium  sulphide, 
according  to  the  equation,  BaS04-t-4C  =  BaS-f4C0.  The 
sulphide  of  barium  produced  is  then  heated  to  redness 
in  a  current  of  steam,  wheix'by  hydrogen  is  liberated, 
with  rc-foiiuation  of  Imriuni  sulphate: — BaS-f-4H20  — 
BaS0.j-(-41l2.  'ihc  regencralcd  barium  sulphate  is 
ready  for  U;e  dr.  novo.  The  carbon  monoxide  pioduoed 
in   the  lii-bt  operation  may  be  employed  for  heating  the 


retorts,  the  hydrogen  being  employed,  either  carburetted 
or  not,  for  lighting  purposes  ;  or  one  part  of  the  carbon 
monoxide  may  be  used  for  heating  the  retorts,  another 
may  be  caused  to  re-act  with  a  portion  of  the  hydrogen 
to  produce  methane,  according  to  Sabatier  and  Senderens' 
process  (this  J.,  1905,  1164),  and  the  remainder  of  the 
hydrogen  may  be  mixed  with  the  methane. — H.  B. 

Hydrogen  and  carbon  monoxide ;   Process  of  obtaining , 

separately,  from  coal  and  steam,  and  their  use  in  the 
manufacture  of  illuminating  gas.  J.  E.  G.  Lahousse, 
First  Addition,  dated  Oct.  28,  1905,  to  Fr.  Pat.  361,866, 
Oct.  24,  1905  (see  preceding  abstract). 

Sulphate  and  sulphide  of  strontium  are  used  in  place 
of  the  corresponding  barium  compounds  mentioned  in 
the  principal  patent. — H.  B. 

Water-gas     producer.     See.      pour     L' Exploitation     des 

Precedes  de  Production  de  Gaz  Industriels.      Fr.  Pat. 

368,834,  Aug.   13,   1906.     Under  Int.  Conv.,  Aug.   17, 

1905. 

The  producer,  which  is  designed  to  operate  by  suction 

during  the  heating  period,  is  illustrated  in  the  accompany- 


ing figure,  in  which  a  is  the  producer,  c  and  d  the  air  inlet 
and  valve,  and  /  the  gas-outlet  pipe,  which  dips  under  the 
water,  g,  in  the  scrubber,  c  ;  u,  the  steam-supply  pipe,  m, 
the  valve  at  the  bottom  of  the  hopper,  /t ;  7  a  pipe  for  lead- 
ing the  hot  waste  gases  through  the  hopper  to  the  blower,  r, 
and  s  a  by-pass  pipe.  The  fuel  in  the  producer  rests 
diiectly  upon  the  ashes  at  the  bottom,  there  being  no 
fire-grate.  During  the  heating  period,  air  is  sucked  in  at 
f ,  the  valves,  vi  and  p,  being  open,  valve,  t,  closed,  and  the 
blower  in  operation  ;  the  pipe,  /,  is  sealed  by  the  water 
and  requires  no  valve.  During  the  run,  the  valves,  d, 
m,  and  p,  are  closed,  the  blower  is  stopped,  and  steam  is 
blown  in  from  the  pipe,  u.  the  water-gas  escaping  tlu-ough 
/  and  the  scrubber.  The  producer  can  be  charged  with 
fresh  fuel  through  the  hopper  during  the  rim.  The  by-pass 
]iipe,  5,  is  used  when  the  tire  is  lit  at  first,  and  also  when 
the  producer  is  shut  down  for  the  night,  the  valve,  /,  having 
a  small  perforation  for  gas  to  escape. — H.  B. 

Blast-furnace  gases  ;  Cooling  apparatus  for  — — .  Soc. 
Anon,  des  Hants  Fourneaux  et  Forges  de  Dudelani-e. 
Fr.  Pat.  368,731,  Aug.  9,  1906.     X.,  page  22. 

Filamfints  of  incandescence  electric  lamps ;    Manufacture 

of .     J.  K.  Crawford.     Fr.  Pat.  368,870,  Aug.  14, 

1906. 

8ee  Eng.  Put.  14,898  of  1905;   this  J.,  1906,  918.— T.F.B. 
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ni.— DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS.     PETROLEUM, 

AUD     MINERAL     WAXES. 

Fim    wood   tiiMiilaiioH   in    the    I'nUed   Statei.      Oil    and 

Col.  Tr.  J..  IVt-.  I.->.  [T.R.] 
A  RKPORT  of  the  I'.S.  l\>|«rtment  of  .\iiricultiire  supplies 
th*  foUowinn  tijfures  showing  the  quantity  of  pine  dis- 
tilled and  tht"  products.  The  total  lunount  useil  by  the 
fifteen  ojierators  rfjKirtiiik:  \va.<  U).!>t>',>  oords,  with  a 
value  of  $42,Sl>'».  The  averaiie  relative  amounts  of 
cbarctml  obtained  from  pine  and  hardwood  are  approxi- 
mately S.^!  lb.  and  100  lb.  per  eord.  The  average  price 
of  pine  wixhI  p»'r  cord  i.-*  also  lower.  The  number  of  stills 
vaa  1.1.  The  pnxlurts  comprised  ;UX>.10t>  bushels  of 
akMToai.  362,.JU>  galU.  of  tar.  434.780  galls,  of  oil,  and 
SW,1hO  calls,  of  turpentine. 

Petrvitum  d( posits  of  Berekei.  K.  Charitsckoff. 
Petroleum.  IHOO,  2,  185— 1S6. 
Thjs  Berekei  oilfield  is  on  the  western  shore  of  the  Caspian 
Sea,  to  the  north  of  Haku,  and  about  17  miles  from 
Derbend.  The  oil  sprmgs  have  long  been  known  to  the 
natives,  and  the  first  borehole  was  put  down  in  1895 
to  a  depth  of  329  ft.  The  oil  (sp.  gr.  0-9056)  was  accom- 
panied uy  brine  and  gas,  and  yielded,  on  distillation,  up 
to  31 -s  yer  cent,  of  good  petroleum,  and  a  dense  residuum 
(•p.  gr.  (»-y7s)  unsuited  for  making  lubricating  oil.  Itoring 
waa  continued  in  1902  to  a  depth  of  640  ft.,  and  the  oil 
from  the  spouters  gave  a  lamp  oil  of  sp.  gr.  0-868.  The 
velU  continued  to  si>out  for  seven  months  and  yielded 
about  3(NN)  puod  per  diem.  Samples  of  Berekei  oil 
examined  by  the  author  furnishe<l  1-5  per  cent,  of  "  light 
benzine  '"  (li.pt.  up  to  100°  C).  5-85  per  cent,  of  "  heavv 
bnzine  "  or  ligroin  (b.  pt.  100°— 150  ).  29-42— 34-0  per 
c«jt.  of  petroleum  (b.  pt.  150"— 270°  C),  and  56-85  per 
cent,  of  residuum.  The  jjetroleum  burned  fairly  well, 
and  had  the  sp.  gr.  0-S045,  with  a  flashing  point  of  28-5°  C. 
(Abel-Peneky).  The  residuum  bad  the  flashing  point  127°C. 
(l*en.»ky.>!artens)  and  the  viscosity  4-56  (Engler), 
but  »a.«  un.-uitable  for  making  lubricating  oil.  By  cold 
fractionation  with  95  per  cent,  alcohol  from  solution  in 
amyl  aic<jh<i|.  after  rehning  with  sulphuric  acid  and 
neutralising,  the  residuum  yielded  live  fractions  with  the 
properties  of  Holar  oil  and  spindle  oil.  The  crude  oil 
va«  almcat  entirely  free  from  paraffin,  and  contained 
ocly  0-3  pe-r  cent,  of  solid  hydrocarbons.  The  residuum 
contained  M-68  |icr  cent,  of  carbon,  12-10  per  cent,  of 
hvdrogen.  0-72  per  cent,  of  sulphur,  and  3-15  ix;r  cent. 
of  oxygen.  The  jif-troleiim  is  equal,  in  point  of  yield 
and  ciualitv.  to  liaku  oil,  and  the  residuum  makes  a 
firrt-riaMt  fuel.  The  brine  contains  iodides,  bromides, 
•od  ittrontiuni  <  arl»onate,  and  the  ga.s  ha,s  the  com- 
pOBitiun  :  rarlxm  dioxide,  12-82  |x.r  cent.  ;  methane, 
66-M  per  cent.  ;  ethane,  19-92  fjrr  cent.  A  pijjc  line  and 
Ktongt  taokjt  have  Uen  constructed,  and  the  position 
<rf  the  field,  in  a  plain  near  tlic  seu  and  railway  accom- 
BMxUtioD,  i*  favourable  for  it*  future  development,  though 
the  dutntt  ui  unhealthy  owing  to  the  prevalence  of  fever, 
•ad  in  a  la«le»A  otate. — C.  S. 

K>ic;i,iNH  1'atknt. 

Cotimg  or  carU^nuini/  ynl,  u<xk1,  or  llic  lib  ;  Oixiu,  for 
— — .  K.  .MauVurf,  Ki'iiignlxig,  <icriijiiuv.  Kng.  i'at. 
\7fr,.  Jan.   IH.   IWHi,  -  e. 

fill  hr  I'at.  .162.407  of  1W»«  ;  thi/,  .1.,  I9«i6,  68.5.— T.  F.  V,. 


IV.-  COLOURING      MATTERS     AND 
DYESIUFFS. 


nlfkur.     J.  • 

Bt  tt.r  ft'  tioti  ' 
bhj'- 


dnpfirini 


'/    '"//"  .•       JJ'i^ic crtiitiiiaituj 

iU.T.,  15HJ6,  39.  4204—4210. 
^l.liuric  acid  on  the  leucanilines, 
tilt    hitherto    only    those 
'if  />-leucaniline  have  been 
.-T     I  »t      |i-p. ,.,.,,.     'ih.-    Hiith'ir    tiii.l-    that 


the  latter  .also  j-iolds  a  similar  dyestuff.  Twenty-six  grms. 
of  f)-leucnniline  hytlrochloride  are  added  to  2.50  grms.  of 
fuming  sulphuric  acid  containing  60  i)er  cent,  of  sulphur 
trioxide,  and  the  mixture  kept  in  a  closed  vessel  for  a 
month  at  the  ordinary  temi)erature.  At  the  end  of  this 
time  the  acid  is  diluted  w  ith  500  grms.  of  ice  and  .WO  grms, 
of  water,  and  the  solution  subjected  to  anodic  oxidation 
whereby  the  liquid  becomes  blue,  and  blue  crystals  with 
metallic  lustre  (3  grms.)  of  the  sulphate  of  /j-rosaniline- 
disulphone 

NH 

SOg.CeHg.SOa 

(NH2)C6H3.C  .  C6H3(NH2) 
separate.  The  crystals  have  a  violet-red  reflex  and  are 
very  sparingly  soluble  in  water,  more  soluble  in  dilute 
acids,  and  very  soluble  in  concentrated  hydrochloric  acid, 
giving  a  browTi  solution.  The  trisulphonic  acid  of  this 
compoimd  is  obtained  by  adding  30  grms.  of  p-leucaniline 
hydrochloride  to  200  grms.  of  fuming  sulphuric  acid  as 
before,  and  heating  the  mixture  to  gentle  boiling.  The 
cooled  product  is  poured  on  to  200  grms.  of  ice  and  diluted 
with  150  c.c.  of  water.  After  standing,  a  precipitate 
forms,  which,  on  drj-ing,  is  a  white  crystalline  powder. 
This  trisulphonic  acid  crystallises  with  4  mols.  of  water 
and  dissolves  in  warm  water  with  an  intensely  blue 
colour.  The  hydrated  acid  is  thus  colourless  and  the 
anhydrous  acid  blue.  Under  similar  conditions,  leuc- 
aniline  salts  yield  the  corresponding  rosaniline-disulphone 
and  the  leuco-base  of  New  Magenta  (triaminotritolyl- 
methane)  also  gives  a  disulphone.  AVhen  the  latter 
disulphone  is  heated  with  hydrochloric  acid,  two  of  the 
amino-groupa  are  replaced  by  hj'droxyl  groups,  and  the 
same  compound  is  obtained  by  diazotising  the  disulphone 
and  heating  the  solution.  The  violet  diazo-solution  is 
also  rapidly  decomposed  by  light  with  the  formation  of 
the    dihydroxy-compound. — J.  C.  C. 

S'-A'-Dihydroxij-a-napIUhoflavonol.     P.    Bigler   and    St.    v. 
Kostanecki.     Ber.,  1906,  39,  4034—4037. 

By  heating  veratric  aldehyde  with  acetonaphthol  in 
alcoholic  solution  in  presence  of  caustic  soda,  2-veratryl- 
aceto-l-nai)htliol  is  obtained  in  red  prisms,  m.  pt.  134-5°  C. 
When  an  alcoholic  solution  of  this  is  treated  with  hydro- 
chloric acid  and  boiled  for  24  hours,  3':4'-dimethoxy-a- 
naphthoflavanone  results,  which  crystallises  in  white 
needles,  m.  pt.  135°  C.  On  boiling  the  acetic  acid  solution 
of  the  isonitroso-derivative  with  10  per  cent,  hydrochloric 
acid,  3'-4'-dimethoxy-a-na])hthoflavonol  is  formed,  and 
this  on  being  treated  with  strong  hydriodic  acid  yields 
3':4'-dihydroxy-a-naphthoflavonol 

CioH6<^  Nc.CeHalOH)^ 

\CO.C(OH)^ 
which  crystalli.ses  in  shining  yellow  needles  m.  pt.  286°  C. 
It  has  a  sti'ong  aflinitj'  for  mordanted  Hbres,  but  the 
shades  produced  arc  not  very  good.  On  alumina  mordant 
a  brownish-yellow  shade  is  obtained.  The  dyestutV 
dissolves  with  an  orange  colour  in  dilute  caustic  soda,  and 
its  solution  in  concentrated  sulphuric  acid  is  yellow  with 
a  green    fluorescence. 

In  their  study  of  liydroxydavonol  dyestufFs,  the  authors 
have  arrived  at  the  following  conclusions  as  having 
importance  in  the  theory  of  mordant  dyestuffs.  (1)  In 
the  phenolic  dvestiitti-,  four  groups  a<t  as  "  colour-giving  " 
group-s  namefv;  ()H(1),  ()H(2),  strong;  0(1),  011(2), 
weak;  0H(1),  ()H(pcri),  fairly  strong;  0(1),  ()H(pcri), 
very  weak.  (2)  Ciroups  which  are  weak  in  colour- 
giving  properties  are  considerably  strengthened  in  this 
direction  by  the  presence  of  free  hydroxyl  groups. — J. C.C. 

rt-Triazolunc    and    ii-lriuiolont    dcrivativon    jruni,    diazo- 

jnUij  acidi ;     Fonaulion  uf .     T.    Curtius   and  J. 

Thompson.  Ber.,  1906,  39,  4140—4144. 
When  diazoacetamidc  is  digested  with  2  mols,  of  2N- 
caustic  jKjtash  solution,  and  a  solution  of  diazotoluene 
sulphate  a<Jded  in  the  cold,  a  deep  orange  solution  is 
produced  from  whicli,  by  the  addition  of  acetic  acid, 
4-azoto)iiene-5-triazolone 
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CH3.C6H4.N:N.CH<  | 


CO.NH 

is  obtained.  This  crystallises  from  hot  alcohol  in  yellow 
needles,  which  give  a  deep  yellow  solution  with  alkalis. 
It  may  also  be  prepared  by  adding  diazotohiene  sulphate 
to  the  5-triazolone  obtained  by  treating  diazoacetamide 
with  baryta  water.  In  a  similar  manner,  4-azotoluene- 
5-triazolone-l-acetic  acid 

/N:  N" 
CH3.C6H4.N:N.CH<  | 

^CO.N.CHa.COaH 
crystallising  in   orange-red  needles,   m.    pt.    156"^  C,   and 
4  -  azotoluene  -  5  -  triazolone  -  1  -  acetamide    crystallising  in 
yellow  needles,  m.  pt.  166°  C.  are  obtained. — J.  C.  C. 

Indigo  trade  of  India.    Review  of  the  Trade  of  India  in 

1905-06.     Cd.     3272.     [T.R.] 
The   following   statement   shows   the   exports    of   indigo 
in  the  past  four  years  : — 


From 
Calcutta. 


From 
P>om  I  other 
Madras.!     porta 


Total. 


Value. 


1902-03. 
1903-04. 
1904-05. 
1905-06. 


cwt. 

cwt. 

cwt. 

cwt. 

29,403 

32,242 

3,732 

65,377 

29,858 

24,414 

6,138 

60,410 

30,029 

11,901 

7,322 

49,252 

19,062 

7,756 

4,368 

31.186 

Rs. 

1,20,56,819 

1,07,62,026 

83,46,073 

58,63,777 


The  exports  from  India  in  1895-96  amounted  to 
187,337  cwts.,  with  a  value  of  Tl.  535-45  lakhs.  In  1895-96, 
the  average  value  was  R.  285'8  per  cwt.  ;  in  1905-06  it 
was  R.  188  per  cwt.  Exports  to  the  United  Kingdom 
fell  away  30  per  cent.,  and  the  Continent  also  took  less 
than  in  the  previous  year,  while  direct  exports  to  Persia 
have  shrunk  by  55*9  per  cent.  The  United  States  took 
only  1,530  cwts.,  compared  with  4,334  in  the  previous  year. 
Only  a  negligible  revival  has  appeared  in  the  Japan 
trade,  the  quantity  exported  being  242  cwts.,  with  a  value 
of  R.  47,506.  The  area  under  indigo  in  Bengal,  United 
Provinces,  Punjab,  and  Madras  in  December  last  was 
380,663  acres,  as  against  476,949  in  the  previous  year.  In 
the  previous  five  years  the  area  averaged  833,742  acres, 
and  in  the  previous  ten  years  1,112,661.  Much  of  the 
ground  that  used  to  be  under  indigo  has  now  been  turned 
over  to  cotton,  which  offers  a  fairly  constant  market,  and 
to  sundry  experimental  cultures  like  rubber,  flax,  &c. 

English  Patents. 

Dyestuffs  ;  Manufacture  of  pure  Bordeaux-red  stdphurised 

[sidphide] .     O.    Imray,    London.     From    Farbw. 

vorm.  Meister,  Lucius,  und  Briining,  Hoechst  a/Main, 
Germanv.  Eng.  Pat.  2797,  Feb.  5,  1906.  (Compare 
this  J.,  "1906,  260,  880.) 

When  safraninones  containing  alkyl  radicals  are  heated 
with  sulphur  and  alkali  sulphides,  jrare  Bordeaux-red 
sulphur  dyestuffs  are  obtamed.  Example :  72  parts 
of  sodium  nitrosophenol,  containing  31  parts  of  pure 
nitrosophenol,  are  dissolved  in  water  and  mixed  with  a 
solution  of  37 '5  parts  of  monoethyl-m-toluylenediamine. 
After  oxidising  the  resulting  indophenol  with  200  parts 
of  manganese  paste  (containing  about  40  per  cent,  of 
Mn02)    the    hydrochloride    of    ethosafraninone 

.N(C2H5). 
0:C6H3/  >CcH2(CH3)NH2 

crystallises  out.  Ten  parts  of  this  are  heated  with  55  jiarts 
of  crystallised  sodium  sulphide  and  25  parts  of  sulphur 
or  80  parts  of  sodium  sulphide  and  40  parts  of  sulphur, 
to  about  110° — 135°  C.  in  a  reflux  apparatus.  The 
dyestuff  is  precipitated  by  adding  acids  or  by  a  current 
of  air.  It  dissolves  readily  in  alkali  sulphides,  and  dyes 
cotton  a  pure  Bordeaux  shade.  When  treated  with  copper 
salts  on  the  fibre  a  pure  violet  is  obtained.  Similar 
dyestuffs  are   produced   from  the  corresponding   methyl 


or  benzyl  derivatives,  and  with  other  substituted  deriva- 
tives of  p-aminophenol  such  as  the  colour  bases  derived 
from  o-chloro-7J-amiuophenol,  /;-amino-o-cresol,  p-amino- 
salicylic  acid,  /j-aminophenol-o-sulphonic  acid  on  the 
one  hand,  and  from  monoalkylated  ?«-to]uylenediamines 
on  the  other  hand. — J.  C.  C. 

Phenylglycine  or  its  homologues  ;    Manufacture  of  . 

0.  Imray,  London.     From  Farb.  vorm.  Meister,  Lucius, 

und  Briining,  Hoechst-on-Maine,  Germany.     Eng.  Pat. 

9774,  April   26,  1906.     (See  Ger.  Pat.  167,698;  this  J., 

1906,  471.) 
In  the  usual  process  for  obtaining  phenylglycine  by  the 
action  of  chloracetic  acid  on  aniline,  poor  yields  are  obtained 
owing  to  the  formation  of  by-products  by  the  action  of  the 
chloracetic  acid  on  the  phenylglycine  formed.  This  is 
avoided  by  separating  the  glycine  as  it  is  formed  as  an  in- 
soluble salt  of  a  heavy  metal.  For  example  : — Chloracetic 
acid  is  allowed  to  act  on  aniline  in  presence  of  hydrated 
ferrous  oxide,  or  ferrous  carbonate,  and  a  concentrated  salt 
solution.  The  glycine-iron  salt  thus  formed  is  insoluble  in 
the  salt  solution  and  may  be  filtered  off  and  decomposed 
by  caustic  alkali  or  an  alkali  carbonate. — A.  B.  S. 

Colouring  matter  ;  New [azo  dyestuff]  and  the  pro- 
duction thereof.  J.  Hirschberger,  E.  Hoffa,  and  Levin- 
stein, Ltd.,  Manchester.     Eng.  Pat.  3506,  Feb.  13,  1906. 

The  tetrazo-compound  of  20-4  parts  of  oo-diaminophenol- 
/)-sulphonic  acid  is  run  into  a  solution  of  24-6  parts  of 
sodium  a-naphthol-o-sulphonate,  and  30  parts  of  sodium 
acetate.  The  mixture  is  stirred  for  several  hours  and 
warmed  to  35°  C.  After  cooling  it  is  made  alkaline  with 
sodium  carbonate,  and  a  solution  of  14-5  parts  of  /3- 
naphthol  in  12  parts  of  caustic  soda  (35  per  cent.)  and  100 
parts  of  water  added.  After  stirring  for  five  hours  and 
warming  to  45°  C,  the  mixture  is  boiled  up  and  the 
dyestuff  isolated  by  adding  salt.  The  colouring  matter 
dyes  wool  reddish-brown  from  an  acid  bath,  and  on  chrom- 
ing a  bluish- black  is  obtained  which  is  very  fast  to  milling, 
^^•  ashing,  and  light. — J.  C.  C. 

Polyazo  dyestuffs;    Manufacture  of .     R.   B.   Rans- 

ford.  Upper  Norwood.  From  L.  Cassella  imd  Co., 
Frankfort  -  on  -  Maine,  Germanv.  Eng.  Pat.  5245, 
March  3,  1906.  (See  U.S.  Pat.  807,119  of  1905  ;  this  J., 
1906,  65.) 
Azo  dyestuffs  are  obtained  by  condensing  the  inter- 
mediate bodies  produced  by  combining  1  mol.  of  an 
aromatic  aldehyde  with  the  1. 2-diamino-5-naphthol- 
7-sulphonic  acid,  with  1  n\ol.  of  an  azo  dyestuff  containing 
the  aldehyde  group  in  the  presence  of  bisulphite,  and 
subsequently  combining  with  diazo  bodies.  If  7«-amino- 
benzaldehyde  be  taken  in  the  first  instance,  diazotisable 
dyestuffs  are  obtained.  For  example : — 12-1  kilos, 
of  m-aminobenzaldehyde  are  dissolved  in  water  by  heating 
with  about  the  theoretical  quantity  of  bisulphite,  and  the 
solution  is  then  mixed  with  a  solution  of  25-4  kilos,  of 
1.2-diamino-5-naphthol-7-sulphonic  acid.  The  mixture 
is  boiled  for  one  hour,  and,  after  acidifying  with  hydro- 
chloric acid,  the  precipitate  is  filtered  off'  after  removal 
of  the  sulphiu:ous  acid  by  heating.  This  intermediate 
body  is  dissolved  in  "  soda,"  and  a  solution  of  the  azo 
dyestuff  obtained  in  the  usual  manner  from  12-1  kilos. 
of  m-aminobenzaldehyde  and  24  Klos.  of  1.4-naphthol 
sulphonic  acid,  is  added.  The  solution  is  acidified  with 
acetic  acid  and  then  boiled  until  a  sample  is  completely 
precipitated  by  hydrochloric  acid  ;  it  is  then  salted  out 
and  the  dyestuff'  filtered  off.  To  combine  with  diazo- 
beuzene,  the  dyestuff  is  again  dissolved  in  "  soda," 
and  the  diazo  body  from  9-3  kilos,  of  aniline  is  added  at 
0°  C.  The  solution  becomes  bluish-red,  and  the  dyestuff  is 
salted  out  and  filtered  off.  The  dyestuff  thus  obtained 
dyes  cotton  a  bright  scarlet  very  fast  to  acids.  By 
diazotising  and  developing  on  the  fibre  with  /3-naphthoi, 
the  intensitv  and  fastness  of  the  dyeings  are  increased. 

—A.  B.  S. 

Dyestuffs  {Azo]  ;   Manufacture  of  new  disazo .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  6574,  March  19, 
1906. 

See  Fr.  Pat.  364,406  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 
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Djftttuffs :   Jilamufaehirt  of  new  ditaso and  of  a  new 

imiermediate  coiuinmnd  for  iisf  therein.  V.  A.  Newton, 
London.  From  Karl'>enfal>r.  vorm.  V.  H.-ivor  uiul  Co., 
Elberfeld.  Germany.     Enp.  Pat.  t»GO.'>.  April  2.'),  1!H)6. 

Sm  Fr.  P»t.  365,582  of  1906;  this  J.,Ii)06,  970.— T.  F.  B. 

Dlfettuffs   eontfAfunds ;     Process  for  the    maniifaeturc     of 

mev    sulphur    [sulphide]    .     Clicin.     Fabr.     vorm. 

Weiler-ter-Mwr.  Uetdingen.  Gormanv.  F.ns.  Pat. 
806d.  Ajiril  3.  HKHx  I'ndor  Int.  Conv..  Feb.  20.  1906. 
Bt  treatint;  sulphide  dyestutTs  with  soiliiiin  sul]ihide 
until  the  latter  is  alvsorlnni.  an  evolution  of  iiiuiiioniji  takes 
plai<«.  the  temjH-rature  rises,  and  new  sulphide  dyestutTs 
arf  jiroduoetl  which  contain  no  free  sodium  sulphide. 
Example  :  100  }»arts  of  "  .Sulphur  Black  T  extra  con- 
centrated "  are  mixetl  with  a  concentrated  solution  of 
30 — 35  parts  of  sodium  sul]>hide  luitil  a  uniform  mass 
i*  obtained.  With  the  development  of  ammonia  the 
temperature  rises,  and  the  volume  of  the  dysctulY  is 
increAMd.  Later,  the  free  alkali  sulphide  disapjiears  and 
the  product  may  l>e  used  immediately  or  after  drying 
for  dyeing  and  printing.  The  dyestuffs  obtained  in  ihis 
way  do  not  blaiken  copj>er  rollers  except  when  treated 
with  acids  or  concentratetl  solutions  of  caustic  alkalis  or 
with  dilute  solutions  of  caustic  alkaUs  and  alkaline  salts 
at  a  relatively  high  temperature. — J.  C.  C. 

French  Patexts. 

Pkenift-\.2-naphlhimidazole  ;    Process   for   making  amino- 

.    fulpkonie  acids  of  .     Act.-Ges.   f.   Anilinfabr.     Fr. 

Pat.  361, S52.  Oct  16,  1905. 
See  Eng.  Pat.  20,780  of  1905  ;  this  J.,  1906,  750.— T.  F.  B. 

Phenyinaphthimidazole  ;       Process     of     making     amino- 

kjfdrorysul phonic  acids  of .     Act.-Ges.  f.  Anilinfabr. 

Fr.  Pat.  361.863,  Oct.  23.  1905. 

8««Eng.  Pat.  21,175  of  1905;  this  J.,  1906,  1142.— T.F.  B. 

Colouring  matter  ;    Tinctorial  ,     A.  F.  Ventre  and  C 

C.  T.  Porcher.  Fr.  Pat.  361,865,  Oct.  23,  1905. 
T«3»  parta  of  a  freshly-prepared,  20  per  cent,  solution 
of  ammonium  molybdate,  1-5  parts  of  nitrobenzene,  and 
1  to  5  parts  of  sulphuric  acid  are  added  to  100  parts  of  a 
1  per  cent.  Rolution  of  a  ketonic  sugar,  e.g.,  laevulose, 
Mocharoae.  or  cane  mola.sses ;  the  sulphuric  acid  may 
be  replaced  by  hydrochloric  acid,  or  by  formic  or  acetic 
acid.  After  heating  for  5  to  30  minutes,  with  frequent 
atimnfl;.  the  m>lntion  becomes  deep  blue  in  colour,  and, 
when  diluted,  is  stated  to  produce  fine  blue  shades  on  silk  ; 
other  dyestuffs  or  compounds  (e.g.,  picric  acid)  may  be 
added  to  the  solution  to  varv  the  shade  of  the  dyeing. 

— t.  F.  B. 
DifeMnffs:   Production  of  azn .     Bmlische  Anilin  und 

Soda  Fabrik.     Fr.  Pat.  30S,G08,  Aug.  3,  1906.     Under 

Int.  Conv.,  March  12,  1906. 

The  tetrazo-compound  of  p-aminobenzeneazo-2-amino- 
H-naphthol-6-Kulphonic  acid  is  combined  either 
with  2  mob.  of  a  compound  containing  the  group, 
-N'H.CH^CCKjH.  or  with  1  mol.  of  such  a  compound,' 
and  1  mol.  of  another  component  such  a.s  a  naphthol- 
or  naphthylamme-jiulphonic  a<id.  The  same  dyestufifs 
may  Ije  prorluced  b/ combining  tetrazotised  p-phenylene 
diamme  with  1  mol.  of  2.8.6.aminonaj)htl)olHiilplionic- 
arvi  and  1  mol.  of  another  component  (which  may 
contain  the  glycin  group),  diazolising  the  i»roduct, 
and  comfnnine  with  a  component  containing  the  glvcin 
pwf  '     arcording    to   whether   the   azo  dyestuff 

•W^'  -    It.     The    dyedtuffH    thus    obtained    are 

•"•^'v     "  »«t«"r.  anfi  have  a  (freat  aflinitv  for  cotton, 

«i    which    Ihey   profluce    varying    black    hha<jVs   of  great 
ptinty  ;    it  w  (lUtwl   that  half- wool  fabrics  can   be  rived 
with  tbcae  dy^tuffii  in  the  fulling  bath,  the  cotton  U-ma 
MkydyrA  before  the  w<x>l  ha«  l«rome  Hha/led.— T.  F.  15. 
I>yeM*ffi  :      Produrixon    nf    j,ulphiri>ied    val [Thio- 

imdi^o  d,jeMul1$\.     Ba/livhe   Anilin   und   Soda  Fabrik. 

Fr    Pat    3«8.775.   Aug.    10,    1906.     Under  Int.  O.nv., 

JnJy  3,  1606, 

l?E?.^7*"''!, '^^**^»'    ^t*i    t^">«!   already   known    as 
TDiotadign  Red,     Ac,  are  obtained   by  heating  aryU 


thioglycol-o-carboxylic  acids,  their  salts  or  esters,  with 
sulphur,  with  or  without  a  diluent.  100  parts  of  ])hcnyl- 
thioglycol-o-earboxylic  acid  may  be  heated  with  200 
parts  of  sidphur  for  one  to  two  hours  at  220°  C.  ;  the  pro- 
duct mav  be  used  at  once  in  sodium  sulphide  solution. 

— T.  F.  B. 


v.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING    TEXTILES, 

YARNS,    AND    FIBRES. 

English  Patents. 

Yarn  ;    Apjmratus  for  testing .     J.   Moscrop,   Man- 
chester.    Eng.  Pat.  353,  Jan.  5,  1906. 

A  MACHINE  for  yarn  testing  in  which  the  yarn  is  wound 
upon  a  largo  flat  reel.  The  stretching  arrangement  is 
connected  with  arms  wliich  grip  the  threads  at  each  end 
of  the  reel,  and,  by  suitable  mechanism,  the  extension  and 
strength  of  the  threads  is  recorded  by  means  of  pencils 
on  a  sheet  of  paper. — A.  B.  S. 

Claret  shades  on  cotton  goods  ;    Production  of  easily  dia- 

cJiargeable .     R.    B.    Ransford,    Upper    Norwood. 

From  L.  Casella  und  Co.,  Frankfort  on  Maine,  Germany. 
Eng.  Pat.  5246,  March  3,  1906. 

The  Naphthylaiuine  Claret  produced  on  the  fibre  by 
means  of  /3-naphtliol  and  a-diazonaphthalene  is  difficult 
to  discharge  with  hydrosulphite.  This  is  made  easier 
if  a  portion  of  the  na))hthol  is  replaced  by  one  of  its  mono- 
sulplionic  acids.  For  example  : — The  goods  are  impreg- 
nated with  a  concentrated  solution  containing  three 
parts  of  j8-naphthol,  one  part  of  2.7-naphtholsulphonic 
acid,  and  1'2  parts  of  caustic  soda  with  or  without  "  para 
soap."  The  clotVi  is  dried  and  passed  tlirough  a  solution 
of  diazotised  a-naphthylamine,  washed,  dried,  and 
printed  with  a  hyraldite  discharge  in  the  usual  way. 

—A.  B.  S. 

Transfer  printing.  J.  F.  Thorpe  and  W.  Briggs  and  Co., 
Ltd.,  IManchester.     Eng.  Pat.  17,793,  Sept.  2,  1905. 

See  U.S.  Pat.  831,582  of  1906 ;  this  J.,  1906, 1041.— T.  F.  B. 

Dyeing  on  fibre  ;   Production  of  red .      Kalle  und  Co. 

Akt.-Ges.,  Biebrich  on  Rhine,  Germany.  Eng.  Pat. 
16,908,  July  26,  1906.  Under  Int.  Conv.,  Oct.  27, 
1905. 

Red  dyeings  may  be  obtained  on  fibres  or  fabrics  by 
treatment  with  an  oxidising  agent  and  thioindoxyl  or 
thioindoxylcarboxylic  acid,  either  separately  or  simul- 
taneously. Fifty  parts  of  thioindoxylcarboxylic  acid 
dissolved  in  150  parts  of  water  and  150  parts  of  caustic 
soda  (40°  B.),  are  stirred  into  a  thickening  consisting  of 
40  parts  of  rice  starch  and  40  parts  of  "dragantin"  (6  per 
cent.),  in  570  jjarts  of  water,  and  the  mixture  is  printed  on 
the  fibre  or  fabric,  which  is  then  dried,  and  passed,  at 
70°  C,  through  a  solution  containing  10  per  cent,  of  concen- 
trated hydrochloric  acid  and  1-5  per  cent,  of  sodium 
bichromate,  and  finally  rinsed.— T.  F..B. 

Dyeing  and  printing  red  on  textile  fibre.  Kalle  und  Co. 
Akt.-Ges.,  Biebrich  on  Rhine,  Germany.  Eng.  Pat. 
17,103,  July  30,  1900.     Under  Int.  Conv.,  Nov.  14,  1905. 

The  products  obtained  by  condensing  thioindoxyl  or  its 
carboxylic  acid  with  isatin  (see  Eng.  I'at  17, 102  of  1906; 
this  J.,  HKJO,  1038),  may  be  applied  in  dyeing  and  printing 
red  shades  on  textile  fdires  in  the  manner  described  in 
Eng.  Pat.  14,201  of  1906  (see  Fr.  Pat.  359,400  of  1905; 
this  J.,  1906,  4'20).— 'J'.  F.  M. 

Printing  textile  fabrics.  W.  E.  Kay,  Manchester,  and 
G.  .McGregor,  Alexandria,  N.B.  Eng.  Pat.  3709, 
Feb.    16,   1906. 

Textile  fabric  is  impregnated  by  padding  or  otherwise 
with  an  alkaline  solution  of  naphthol,  dried,  and  printed 
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with  a  diazo  mixture  (e.g.,  of  p-nitraniline)  by  a  suitable 
printing  machine  ;  an  acid  or  resist,  appropriate  to  the 
colours  to  follow,  is  now  printed  on  the  fabric  in  the  same 
machine  and  operation,  this  resist  falling  wholly  or 
partially  upon  the  azo  colours  produced,  followed  by  a 
printing  or  padding  with  an  acid  or  basic  dyestuff,  with 
its  mordant,  or  a  sulphide  dyestuff,  or  by  a  colour  capable 
of  development  by  the  naphthol.  The  process  may  be 
varied  by  printing  or  padding  with  a  mordant  only,  after 
the  acid  or  resist,  and  then  dyeing  after  the  usual  ageing 
process.— T.  F.  B. 

French  Patents. 

Silk,     artificial ;      Revolving    spinneret    for .     See. 

Frangaise  de  la  Viscose.     Fr.  Pat.  361,877,  Oct.  30,  1905. 

The  viscose  is  delivered  into  a  tube  carrying  the  spinneret. 
This  tube  is  mounted  on  two  sets  of  ball  bearings  and  can 
be  revolved  by  a  pulley. — A.  B.  S. 

Silk,    artificial ;     Production   of   brilliant    fibres    of . 

G.  Boucquey.     Fr.  Pat.  368,706,  Aug.  8,  1906. 

The  solution  of  cellulose  in  ammoniacal  copper  hydroxide 
is  forced  through  the  spinnerets  mto  a  dilute  solution  of 
an  acid  which  contains  a  certain  quantity  of  sugar,  molasses, 
or  glucose.  These  additions  are  said  to  prevent  any 
injurious  action  of  the  acid  on  the  fibre. — A.  B.  S. 

Cellulose ;    Preparation  of  mixed  esters  of ,  and  their 

application   for   artificial   silk.     L.    Lederer.     Fr.    Pat. 
368,766,  Aug.  10,  1906.     XIX.,  page  30. 

Ramie  or  China  grass  ;   Retting  of by  means  of  putrid 

fermentation  with  a  view  of  obtaining  decortication  of  the 
plant,  and  degumtning  of  the  fibres.  C.  Guerry  and 
C.  Ponthus.  Fr.  Pat.  361,854,  Oct.  16, 1905. 
The  incrusting  pectic  matters  in  the  raw  ramie  fibre 
contain  substances  which  prevent  fermentation  taking 
place,  and  so  interfere  with  any  retting  process  such  as  is 
employed  for  hemp  and  fiax.  These  "  anti-ferment " 
substances  are  rendered  insoluble  and  inert  by  the  addition 
of  various  proteid  matters,  such  as  egg  or  blood  albumin, 
soluble  casein,  gelatin,  &c.     The  stalks  of  fresh  or  dry 


Fats  ;    Extraction  of  from  waste  washings,  and  in 

particular  from  wool -washings.     M.   RouUet.     Fr.  Pat. 
368,654,  Aug.  6,  1906.     XII.,  page  25. 

Mercerising  of  fabrics  ;    Frame  for .     J.  P.  Bemberg 

Akt.-Ges.  Fr.  Pat.  368,709,  Aug.  8,  1906. 
The  fabric,  previously  impregnated  with  the  mercerising 
liquid,  is  passed  along  a  tenter  frame  until  it  has  reached 
the  desired  width.  It  then  passes  over  a  short  portion  of 
the  frame  having  parallel  sides,  and  then,  by  inclination 
of  the  guides,  into  a  washing  vat,  which  is  about  one  metre 
long,  filled  with  warm  water  or  with  a  warm  weak  lye. 
The  caustic  soda  is  sufficiently  diluted  to  prevent  shrinking 
when  the  cloth  is  released  from  the  tenter.  The  pieces 
are  now  removed  from  the  tenter,  squeezed,  and  washed. 

Drying  threads  and  other  products  of  the  textile  industry  ; 

Machine   for   .     A.    N.    Marr.     Fr.    Pat.    368,753, 

Aug.  9,  1906. 

See  Eng.  Pat.  19,508  of  1906  ;  this  J.,  1906,  924.— T.  F.  B. 

Fabrics  in  the  open  luidth  ;    Machine  for  the  wet  treatment 

of .     Stephanus  and   Richter.     Fr.    Pat.    368  596, 

Aug.  3,  1906. 

See  Eng.  Pat.  19,182  of  1906  ;  this  J.,  1906,  1216.— A.  B.  S. 

Designs    on    fabrics ;     Production    of    transparent . 

J.  Giehler.  Fr.  Pat.  368,662,  Aug.  6,  1906. 
The  process  consists  in  printing  on  the  fabric  with  chemicals 
capable  of  altering  the  volume  of  the  various  fibres  so 
that  the  printed  places  appear  lighter  when  viewed  by 
transmitted  light.  A  suitable  chemical  for  this  purpose 
is  a  paste  con-sisting  of  chromium  oxide  and  acetic  acid. 

—A.  B.  S. 
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Nitrate    of     soda    statistics.     W.    Montgomery    and    Co. 
Dec.  31,  1906.     [T.R.] 


Shipments,  consumption,  stocks,  and  prices,  from  1904  to  190C. 


1905. 


Shipments  from  South  American  Ports  to  all  parts  for  the  six  months  ending  31st  Dec. 

Ditto  do.  for  the  twelve  months  ending  Slst  Dec 

Afloat  for  Europe  on  31st  Dec 

Stocks  in  U.K.  Ports  :—  . 


Tons 


Liverpool Tons 

London      

Out  Ports 


1904. 

6,000 

2,100 

12,900 


Stocks  in  Continental  Ports  on  31st  Dec 

Consumption  in  U.K.  for  the  six  months  ending  Slst  Dec. 


Do.  in  Continent            do.  do. 

Do.  in  U.K.  for  the  twelve  months        do. 

Do.  in  Continent           do.  do. 

Do.  in  United  States     do.  do. 

Do.  in  other  Countries  do.  do. 

Do.  in  the  World           do.  do. 


1906. 

7,500) 
2,400 
7,100 ; 


Tons 


Visible  supply  on  Slst  Dec.  (including  the  quantity  afloat  for  Europe  and  Stocks  in  U.K. 

and  Continent)    

Price  on  31st  Dec per  c 


898,000 

1,476,000 

510,000 


21.000 


141,000 

43,000 

261,000 

121,000 

1,010,000 

275,000 

41,000 

1,447,000 

672,000 
10/lOi 


934,000 

1,623,000 

491,000 


18,000 


165,000 

34,000 

269,000 

101,000 

1,089,000 

308,000 

49,000 

1,547,000 

674,000 
10/9 


1,009,000 

1,719,000 

559.000 


17.000 


173,000 

37,000 

283,000 

108,000 

1,135,000 

358,000 

40,000 

1,641,000 

749,000 


ramie  are  placed  in  a  tank  of  water  containing  some  of  the 
above-mentioned  substances.  The  quantity  used  depends 
on  the  drjmess  of  the  stalks  and  on  the  temperature. 
Fermentation  starts  naturally  or  by  addition  of  a  small 
quantity  of  an  old  bath,  and  loosens  the  fibrous  layer  from 
the  wood.  The  wood  is  then  removed  by  scutching  and 
heckling  as  with  flax.  The  filaments  thus  obtained  are 
treated  in  another  similar  retting  bath,  rinsed,  and 
finally  carded,  combed,  spun,  and  bleached. — A.  B.  S. 


Iron  sulphide  ;  Soluble .      A.  Konschegg  and  H.  Mal- 

fatti.     Z.  anal.  Chem.,  1906,  45,  747—751. 

If  the  precipitate  of  ferrous  sulphide  and  sulphur  obtained 
by  the  action  of  ammonium  sulphide  on  ferric  chloride 
solution  be  washed  free  from  ammonium  salts,  and  then 
triturated  with  water  and  not  too  much  potassium 
hydroxide  or  sodium  hydroxide,  it  dissolves  to  a  deep 
green  solution,   slowly  on  standing,   or  immediately   on 
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FWtous  milphid^  is  not  dissolved  when  sub- 
)«ot«d  to  similar  trtvitment,  but  dissolvi's  if  tlowors  of 
sulphur  be  addeil.  and  is  jilstt  .soluble  in  nlkali  sulphide 
solution  urovidwl  not  liKi  Inr^^  ii  i>ro|Mrtiou  of  j)oly.<ulphido- 
Hklphur  b9  present.  A  siniiliu-  deep  green  solution  is 
obtained  by  tn-atini:  bn.sio  it\m  ion> pounds,  e.g..  the 
hydroxide,  with  nniiuonium  sulphide.  If  the  given 
■otntion  containinv:  exve.-w  of  iilkuli  bt>  boiled,  it  beionies 
paler,  and  finally  deoonijHxses.  ferric  hydroxitle  being 
prwipitsted.  An  intermedinte  stage  is  fretpiently  observed  j 
in  whieh  the  liquid  bei'omes  light  yellow  in  colour,  without 
80parmtion  of  hydroxide.  From  the  yellow  solution  alcohol 
pr\-       ■   -  ''     k    sulphide    soluble    in    water.     If   the 

or  tion   Ih>   prtvipitatetl   with   alcohol,   the 

pr<     J  'cquently   no   longer  soluble   in   water; 

■omrtimes  they  disstilve  with  a  brown  or  black  coknir.  but 
only  rarely  with  a  green  colour.  Of  the  precipitates 
whieh  diswolred  with  a  green  colour,  the  one  poorest  in 
dkali  eont«ined  14  f>er  cent,  of  jwtassiuin,  whilst  other 
product<>  obtaintxi  by  the  treatment  of  iron  sulphide 
(FeS  +  S)  or  hydroxide  with  alcoholic  potash  or  jiotassiuin 
sulphide,  had  com|>o8itions  ai)proxiinating  the  formula. 
FaS,K.— A.  S. 

Hydrogen    peroride  ;     Decomptx<filion    of by    copper 

*alU  IN  alkaline  solution.     F.   (.'laessens.     Ann.  pharm., 
I9l>6.  12.  JSS.     Chem.-Zeit..  liHKi.  30.  Rep..  433. 

Htdboobt  peroxide,  when  brought  in  contact  with 
alkaline  copper  solutions,  is  immediately  decomposed  with 
•Tohitiao  of  oxygen.  On  this  fact  the  author  bases  a 
Bketbod  of  assay  which  is  not  of  the  highest  accuracy,  but  is 
rapid,  and  shows  "  rolumes  "  of  available  oxygen  directly. 
A  measored  volume  of  hydrogen  peroxide  is  decomposed 
ia  an  ordinar}*  nitrometer  by  means  of  an  excess  of  amnio- 
nisoal  copper  sulphate  solution,  and  the  volume  of  the 
erolred  oxygen  is  read  off. — W.  A.  C. 

Lead  ftrndphate  and Uad  peroxide  ;  Solubility  and  oxidation- 
ptjCential  of .     F.  Itolezalek  and  K.  Finckh.     XL4  . 

Engush  Patent. 

Jltfdngm  jteroxide  ;  Proeesa  for  preparing  a  stable  mlutian 

of  .     W.    Heinrici,    Halle  an  der  Saale,   Germany. 

Eng.    Pat.    l«,fil-2,  July  23,    1900.     Under   Int.   Conv., 
Aug.  28.  1905. 

Sn  Addition  of  Julv  4.  190fi,  to  Fr.  Pat.  356,880  of  1905  ; 
this  J.,  190<J,  1219.— T.  F.  B. 


French  Patents. 

.Vi>n>  nrid  ;  FUctrrJtjtic  prrjcrsjt  for  the  concentration  of 

-  .  •  {if;t*r»aure  Ind.-Oe**.  (..  m.  b.  H.  Fr.  Pat.  3(i8,7l6, 
\  ■^.    H.    1906.     XI.l.,    page  24. 

Ammonia,    ammt/nium    gulphate.    and    other    ammoniacnl 

mill4  ;    Synthetic  prfKens  of  manufacturing ,  as  weU 

as  tke  nUrateJ  of  trxiium,  jintoJisium,  and  other  vietfds. 
A.  Goriainof!.  Fr.  Pat.  ZliH,'>H5,  Aug.  2,  1!)06.  XI/1. 
page  23. 

Artenie  or*A  and  rjthtr  ameniod   products;     Application 

of  shaft  f%rnaeAJt  to  the  trealrmnt  of for  the  obtain- 

meml  of  artenious  attd.  G.  Estra/J^re  and  G.  tiik-llo 
Fr.  Pat,  361, H4«.  (Jet.   14.  190.5. 

The  cw»  or  other  material  is  heate<l  in  a  shaft  furnace, 
from  wUeh  the  flame*  and  araenirai  vapours  pans  through 
ooe  or  more  arjjacent  nublimation  fhamU-rH,  and  finally 
to  a  eoodensing  chamljer  wherein  the  arscniouH  oxide  in 
■toted  to  br  deprjmt«f]  in  a  ptire  and  white  condition. 

—A.  S. 

FUmtrt    of    lulpkur    or    tuUimrd   nvlphur ;    Procejis  and 

appBraims  for  the  ry/ntinur,uji  mtinufarture  of \ 

Boodc  et  FiU.     ¥t.  Pat.  .'Mil,S74.  Oct.  2H,  l!M).'i. 

T««  retort  in  which  the  crude  nulphur  to  !«  distilled  is 


heated,  is  furnished  with  two  diverging  exit  channels, 
from  the  same  end,  each  leading  to  a  separate  condensing 
chamber.  A  plate,  attached  to  a  horizontal  stem  travers- 
ing the  channel  and  terminating  in  a  hand-wheel  outside, 
is  actuated  by  a  screw  movement  to  close  or  open  the 
valve  as  desired,  the  same  arrangement  being  made  also 
with  the  opposite  branch  channel.  Thus,  the  two  con- 
densing chambers  being  independent  of  one  another, 
one  can  bo  cut  oil  from  the  retort  while  being  emptied, 
without  affecting  the  continuity  of  the  sublimation, 
which  continues  into  the  other  condenser.  Or,  if  required, 
both  condensers  may  bo  open  to  the  retort  simultaneously. 

— E.  S. 


VIII.— GLASS.  POTTERY.  AND   ENAMELS. 

Engush  Patent. 

Sheet  glass  ;  Production  of .     E.  C.  R.  Marks,  London. 

From    J.    W.    Colburn,    Franklin,    U.S.A.     Eng.    Pat. 

18,663,  Aug.  20,  1906. 
Sheet  glass  is  drawn  from  a  molten  mass,  the  intermediate 
surface  portion  of  which  mass,  from  which  the  sheet 
is  drawn,  being  maintained  at  the  requisite  temperature 
for  passing  into  sheet,  whilst  the  outer  surface  portions 
are  superheated,  and  a  flow  of  glass  away  from  the  two 
surfaces  of  the  sheet,  and  towards  the  outer  portions,  is 
cau.sed  by  two  rotating  rollers  partially  immersed  in  the 
mass.  Means  are  provided  for  superheating  the  outer 
portions  of  the  surface  of  the  molten  mass,  and  for  pro- 
tecting the  sheet  itself  from  the  heat.  The  sheet  is  drawn 
over  a  bending  roller,  driven  partly  by  external  means, 
partly  by  the  friction  of  the  glass  sheet  itself,  and  then 
passes  on  to  a  sheet-receiving  carrier  moving  in  a  plane 
below  the  top  of  this  roller. — A.  G.  L. 

Fbench  Patent. 

Olaas-house  pot.     H.  C.  Fry.     Fr.  Pat.  368,771, 
Aug.    10,    1906. 

The  glass-house  pot  described  is  in  the  form  of  a  long 
oval,  and  entirely  covered.  The  raw  materials  are  fed 
into  an  opening  in  the  upper  part  of  the  front  of  the  pot, 
and  pass  partly  by  the  aid  of  gravitation  along  a  curved 
floor  or  platform,  which  extends  fi'om  the  front  to  the 
back  of  the  inside  of  the  pot.  At  the  lower  end  of  this 
platform,  at  the  back  of  the  pot,  the  fused  materials 
fall  through  holes  into  the  main  melting  and  fining 
chamber  of  the  pot,  and  from  this  the  fined  glass  passes, 
at  the  bottom,  through  a  hole  into  the  third  compartment 
of  the  pot,  which  forms  the  drawing  chamber,  the 
mouth  of  which  is  bfilow  the  opening  into  which  the 
raw  materials  are  fed.  Between  the  dome  of  the  drawing 
chamber  and  the  lower  side  of  the  sloping  platform  is  a 
channel  for  the  escape  of  gases,  at  the  front  of  the  pot, 
from  the  main  melting  chamber.  By  means  of  this 
arrangement  of  the  three  compartments  the  molten  glass 
during  the  process  of  fining  is  not  subjected  to  the  distur- 
bance caused  by  the  evolution  of  gases  from  the  raw 
materials,  as  this  takes  place  chieHy  in  the  upper  or  feeding 
compartment  of  the  pot,  and  the  pot  being  entirely  closed, 
the  glass  is  not  affected  by  any  injurious  furnace  gases. 

— W.  C.  H. 


DC— BUILDING    MATERIALS,    CLAYS. 
MORTARS,   AND   CEMENTS. 

Marble;  Action  of on  kaolin.     R.  Rieke.     Sprechsaal, 

1906,   39,    1295.     Chem.-Zeit.,    1906,   30,   Rep,,   444. 

The  author  examined  a  series  of  mixtures  of  Zettlitz 
kaolin  with  from  1  to  70  per  cent,  of  marble  with  respect 
to  the  contraction  and  j)oro8ity  after  burning  at  different 
temperatures.     It  was  found  that  marble  acts  differently 
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from  magnesite,  causing  less  contraction.  Whilst  a 
mixture  of  kaolin  with  20  per  cent,  of  magnesite  shows 
a  maximum  with  respect  to  contraction,  a  mixture 
of  kaolin  with  20  per  cent,  of  marble  shows  between 
wide  limits  of  temperature  (from  Seger  cone  05  to  cone  12) 
a  very  small,  nearly  constant  contraction  of  about  3'3  per 
cent.,  and  a  porosity  of  21 — 24  per  cent.  The  most 
fusible  mixture  is  one  of  the  composition,  Al203,2Si02, 
3CaO,  corresponding  to  53-8  per  cent,  of  calcium  carbonate"; 
its  melting  point  is  that  of  Seger  cone  9. — A.  S. 

Portland  cement ;    Action  of  cuiueous  solutions  of  calcium 

chloride   and   magnesium    cJdoridc    on   .       0.    vou 

Blaese.     Tonind.-Zeit.,    1906,    30,    1734.     Chem.-Zeit., 
1906,  30,  Rep.,  444—445. 

Calcium  chloride  and  magnesium  chloride  have  a  similar 
but  not  identical  influence  on  the  time  of  setting  of 
Portland  cement.  With  the  cement  used  in  the  experi- 
ments, the  time  of  setting  attained  its  highest  value  with 
a  2  per  cent,  solution  of  calcium  chloride  and  with  a 
6  per  cent,  solution  of  magnesium  chloride.  With  a 
10  per  cent,  solution  of  calcium  chloride  or  a  15  per  cent, 
solution  of  magnesium  chloride,  the  cement  began  suddenh' 
to  set  very  rapidly  ;  the  magnesium  chloride  caused  a 
considerably  stronger  evolution  of  heat  during  the  setting 
than  did  the  calcium  chloride.  Test  pats  of  cement 
prepared  with  concentrated  magnesium  chloride  solution, 
especially  when  stored  under  water,  proved  weaker  than 
similar  pats  prepared  with  calcium  chloride  solution. 
From  the  results  of  his  experiments,  the  author  concludes 
that  solutions  containing  up  to  10  per.  cent  of  calcium 
chloride  may  be  used  for  preparing  mortar  to  be  employed 
in  structures  exposed  to  air  and  water,  but  stronger  solutions 
should  be  used  only  when  water  has  no  access  to  the  iinished 
mortar,  and  in  no  case  should  solutions  of  a  strength 
greater  than  25  per  cent,  be  used.  In  most  cases  a  20  per 
cent,  solution  will  be  sufficiently  concentrated.  In  dilute 
solutions  up  to  5  per  cent,  strength,  calcium  chloride  may 
be  replaced  by  magnesium  chloride,  but  solutions  con- 
taining more  than  10  per  cent,  of  magnesium  chloride 
should  never  be  used. — A.  S. 

Portland  cement ;   Action  of  acid,  alkaline,  and  fermenting 
liquors  on .     Rohland.     Z.  ges.  Brauw.,  1906,  29, 

704—707. 

The  surface  layer  of  hardened  Portland  cement  consists 
chiefly  of  calcium  hydroxide,  coagulated  silicic  acid  and 
aluminium  hydroxide,  crystallised  calcium  hydroxide, 
and  calcium  carbonate  formed  from  the  last.  It  is  to 
be  expected  that  the  rapidity  with  which  solutions  attack 
Portland  cement  should  vary  according  to  the  concen- 
tration of  hydrogen  ions  in  such  solutions.  Strong 
mineral  acids  which  form  soluble  calcium  salts  readily 
act  on  Portland  cement ;  in  the  case  of  acids  which  form 
insoluble  calcium  salts,  such  as  sulphuric,  sulphurous 
(which  readily  oxidises),  and  hydrofluoric  acids,  the 
cement  becomes  covered  with  a  protecting  coat.  Contrary 
to  expectation,  acetic  acid,  which  is  comparatively 
slightly  dissociated  in  aqueous  solution,  attacks  Portland 
cement  considerably  ;  this  abnormal  action  may  be  due 
to  some  catalytic  process  not  hitherto  investigated.  The 
presence  of  organic  substances  retards  the  action  of  strong 
acids  on  Portland  cement  very  considerably.  Solutions 
containing  hydroxyl  ions  have  no  effect  on  hardened 
cement,  and  exert  a  favoui'able  effect  on  cement  which 
is  in  process  of  setting.  In  the  presence  of  water,  the 
calcium  silicate  and  aluminate  in  the  cement  are  hydro- 
lysed  to  calcium  hydroxide,  and  colloidal  silicic  acid  and 
alumina  ;  owing  probably  to  increase  of  hydroxyl  ions, 
the  silicic  acid  and  alumina  become  coagulated,  thereby 
protecting  the  cement  from  further  action.  By  addition 
of  alkali  (potash,  soda,  lime),  the  concentration  of  the 
hydroxyl  ions  is  increased,  the  hydrolysis  of  the  calcium 
compounds  in  the  cement  being  thus  diminished.  Salts 
that  are  hydrolysed  by  water,  have  an  unfavourable 
action  on  cement  if  they  consist  of  a  strong  acid  and  a 
weak  base  ;  if  'they  consist  of  a  weak  acid  and  a  strong 
base,  they  exert  a  favourable  influence  at  the  beginning 
of  the  setting  process  and  subsequently  have  no  effect. 
Alkali  carbonates  belong  to  the  latter  class,  and  present 


a  special  advantage,  in  that  they  form  a  protecting  laver 
of  calcium  carbonate.  Non-hydrolysable  salts,  provided 
that  they  do  not  react  with  the  ingredients  of  the  cement, 
have  no  effect  on  hardened  cement  {e.g.,  chlorides  and 
sulphates  of  sodium  and  potassium).  Organic  liquids 
which  contain  neither  hydrogen-  nor  hydroxyl-ions,  such 
as  shale  and  mineral  oils,  have  no  action  on  hardened 
cement ;  it  must  be  remembered,  however,  that  such 
liquids  may  become  acid  by  oxidation.  Oils  containing 
fatty  acids  are,  of  course,  injurious,  although  it  has  been 
observed  that  rich  cement  mortar  (1:1),  especially  when  it 
becomes  covered  \^Tith  calcium  carbonate  through  hardening 
in  the  air,  is  very  resistant  to  these  liquids.  With  regard 
to  v/ine  musts,  the  organic  acids  present  are  so  slightly 
dissociated,  that  these  liquids  have  practically  no  effect 
on  Portland  cement ;  the  same  is  true  of  the  phosphoric 
acid,  and  the  sulphuric  acid  forms  a  protecting  coat. 
Owing  to  the  presence  of  various  acids,  beer  attacks 
Portland  cement ;  moreover,  the  carbon  dioxide  forms 
bicarbonate  with  the  calcium  hydroxide.  Hence,  unless 
great  care  is  exercised,  cement  cannot  be  recommended 
as  a  material  for  vessels  for  storing  beer.  Water  from 
hot  springs  containing  sulphur,  should  not  be  conducted 
through  tubes  made  of  cement,  since  these  are  liable  to 
be  attacked  by  the  sulphur.  Some  metals  (e.g.,  lead), 
when  placed  in  contact  with  cement,  exert  an  injurious 
action  on  the  latter.  Cement  surfaces  may  be  rendered 
less  porous  by  saturating  them  with  water-glass  solution, 
hydrofluosilicic  acid,  fluosilicates,  stearic  acid,  or  paraffin 
wax  dissolved  in  petroleum  ether. — L.  E. 

English  Patents. 

Sandstone,  artificial ;   Manufacture  of .      A.  Gardeur, 

Brussels.  Eng.  Pat.  24,219,  Nov.  23,  1905. 
Sand,  lime,  and  slag  cement  are  intimately  mixed  and 
pugged  with  water  ;  the  pasto  so  obtained  is  moulded 
into  bricks.  When  they  begin  to  set,  the  contents  of 
the  moulds  are  taken  out  and  introduced  into  a  digester 
apparatus.  In  this  they  are  submitted,  under  pressure, 
to  the  action  of  water  at  a  high  temperature  for  at  least 
twelve  hours.  After  the  water  has  been  discharged, 
drying  is  effected  by  means  of  steam.  It  is  claimed  that 
the  chemical  combinations,  formed  during  the  cold 
setting  of  the  cement,  are  transformed  by  the  subsequent 
processes  into  other  combinations  of  complex  basic 
silicates,  thereby  strengthening  the  material  and  at  the 
same  time  imparting  to  it  the  structure,  appeai-ance,  and 
normal  properties  of  natural  sandstone.  Reference  is 
directed  to  Kng.  Pats.  8142  of  1893,  20,770  and  23,018  of 
1895,  12,368  of  1896,  8226  of  1898,  18.787  of  1899,  and 
23,680  of  1902  (this  J.,  1897,  45,  613  ;  1898,  926 ;  1900, 
147).— 0.  R. 

Stones,  artificial,  and  similar  building  materials  ;    Manu- 
facture of .     A.  Klinge  and  C.  Schourup,  Viborg, 

Denmark.  Eng.  Pat.  24,224,  Nov.  23,  1905. 
This  invention  relates  to  a  method  of  producing  artificial 
stones  with  a  mixture  of  cement,  clay,  and  sand,  in  which 
the  usual  firing  of  the  stones  is  omitted.  The  proportions 
of  the  ingredients  are  variable.  An  average  composition 
is  1  part  of  cement,  2  parts  of  clay,  and  3  parts  of  sand. 
The  clay  is  first  mixed  with  water,  allowed  to  settle, 
and  thoroughly  Icneaded.  To  it  is  added  a  dry  mixture 
of  cement  and  sand,  and  the  whole  kneaded  again  with  a 
further  suitable  quantity  of  water.  The  stones,  after 
moulding,  are  dried  in  the  air.  Reference  is  directed  to 
Eng.  Pats.  1195  of  1877,  and  2629  of  1881.-0.  R. 

Bricks,  tiles,  and  other  articles ;    Materials  or  composition 

for  making  red  .     W.  Smith,  Dublin.     Eng.  Pat. 

1129,  Jan.  16,  1906. 
Materials,  which  would  not  yield  red  products  when 
fired  alone,  are  mixed  with  iron  sulphate  and  a  clay 
which  would  give  a  red  product  when  fired  by  itself. 
As  a  preliminary  treatment,  clays  may  be  separated  from 
the  greater  part  of  the  limestone  contained  therein  by 
sifting  or  washing.  Sand  may  be  freed  from  shells  by 
sifting  or  washing  through  a  60-mesh  sieve,  after  which 
the  sand  is  ground  so  as  to  pass  at  least  a  lOO-mesh  sieve. 
^  -A.  G.  L. 
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JfarWr,  ttftiiteuJ  :   Mmmfattvrr  of .     S.  Schoupaard, 

Copenhagen.     Eng.   Pat.    15.oo3.   July  D.    IWO. 
T  ■  •'      -  ■■jture.'!  usually  einployiM  in  this  manufiuture — 
•i    or    KtvnV    lonuiU    auil    Hour    of    Carrara 
V  I     uiventor   atUls   equal    juirts   of    boiled    milk 

•lid  Mttirr.  mixed  with  a  small  iiuantity  of  a  suitable 
bindinj;  nieilium  sueh  as  dextrin.  After  stirring, 
pigments  are  a<ldeil  as  retiuirtnl.  The  mass  is  formed 
on  a  plate  of  glass  or  the  like  in  the  »isual  manner.  A 
BUitabio  mixture  is  obtainetl  by  mixing  3  kilos,  of  dextrin 
»>th  W  kilo«>.  of  water  and  iHt  kilos,  of  boiled  milk,  and 
adding  75  per  eent.  of  aluni-gy^>sum  or  Keen's  eement 
aod  25  per  cent,  of  flour  of  Carrara  marble. — O.  K. 

PorthiHii  ttment  :     Maniifuclure   of ,   and  apparntins 

tr.trtjor.  H.  Peters,  Rochester,  Kent.  Eng.  Tat. 
23.SHi.  Nov.  l!S.  ltH)5. 

The  invention  relates  to  apparatus  for  eflfecting,  by 
mechanical  means,  the  removal  of  the  dried  mixtures  of 
•lurry  and  fuel  from  the  drying  chambers  to  the  kihis. 
The  operation  is  etTected  by  means  of  rakes,  mounted  on 
■aitable  carriages,  these  carriages  being  drawn  to  and 
fro  along  guidet>  seiured  to  the  walls  and  extending  from 
md  to  end  of  the  chamWr  and  into  the  kiln.  Each  rake 
consists  of  a  number  of  chisel-shaped  tines,  which  can 
torn  freely  at  their  non-acting  ends  on  a  shaft  ;  these 
tines  may  be  raised  or  lowered  according  to  rcquiiements. 
I'unng  the  passage  of  the  carriage  towards  the  kiln  the 
tineis  penetrate  and  break  up  the  dried  mixture,  and 
then  carry  forwanl  detached  portions  and  cause  them 
to  deiscend  into  the  kiln.  Duiing  the  passage  from  the 
kiln  the  tines  turn  back  on  the  shaft  automatically. 

— c.  a:  W. 

Ctment ;     Manufacture    of    .     R.    Liebold,    Berlin, 

F.  E.  Wittig  and  C.  (Jrimm,  Meis.sen,  Saxony.  Eng. 
Pat.  14,233,  June  21,  ly06.  Under  Int.  Conv.,' June  22, 
|yt>5. 

Sbi  Addition  of  Oct.  5,  1905,  to  Fr.  Pat.  345,421  of  1904  ; 
this  J.,  1906.  267.— T.  F.  B. 

Frexch  Patknt. 

Stone:    Artificial  .     M.  W.  Marsden.     Fr.  Pat, 

36>i,599,  Aug.  3,  1906. 

This  invention  refera  to  the  production  of  artificial  building 
matehaU.  which  are  comparatively  light  in  weight,  and 
resistant  to  crushing  strain,  changes  of  temperature,  and 
to  fire.  Some  pliant  material,  such  as  cement  or  gypsum, 
is  Qsed  s«  the  baaia  of  the  product,  and  is  mixed  with 
inert  material  such  as  furnace  waste  (cinders,  slag,  &c.) ; 
special  subatanres  are  incorporated  w  ith  the  mass,  such  as 
salt,  ssbestos,  4c.,  with  the  object  of  accelerating  or 
retarding  the  setting,  or  of  forming  a  glaze  on  exposure 
to  the  fire.  To  manufacture  the  product,  the  inert 
material  is  cnuhed,  sifted,  and  intimately  mixed  with 
water  and  with  other  constituents,  salts,  gyj)sum,  &c.,  and 
the  maas  u  either  moulded  into  blocks,  or  apT>lieid  at  once 
to  walls.  4c.— \V.  C.  H. 
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Antimonial  giAd  ort$  ;    AtMy  of .     G.  T.   Holioway. 

Inst.  Min.  and  MeUll.  Bull.,  No.  27,  1906,  13—14. 
Th«  author'*  expenment.<i  were  ma<lc  mainly  on  ordinary 
ttfOUOtxvuA     ■  '      -         .,  containing  from  0-5  to  2  oz.    of 
iold  and  a  of   Hilvcr,   about   70   iM;r  cent,   of 

aatimimyn.  ,  ._  ,«r(ent.  of  silica,  and  also"  shalcy  " 
■ad  earthy  matter,  with  2  w  3  per  cent,  of  iron  oxide. 
The  htmt  re«ulu  were  obtamed  by  the  method  of  j^irtiai 
onUtica  wjth  nitre,  with  addi'tion  of  excess  of  lead 
oxide,  the  charge  cf/mmiting  ot :  Ore,  20;  sodium  car- 
bo«Mte,  W  ;  U^»x,  20  ;  red  lea*!,  HO  ;  and  nitre,  14  grms. 
To  hioder  corrowion  of  the  crucible  10  or  12  grms.  of  fire- 
cUjr  or  any  common  clay  may  le  oddcd  to  the  charge 
The  charge  fuses  rapidly.'  and  'viclds  a  clean  yellow  slaj/ 
The   leMl   button  is  scorified  and  cupelled.     With  low- 


grade  ores  it  is  best  to  fuse  several  charges  of  the  com- 
position given,  and  scorify  and  cupel  the  resulting  lead 
Inittons.  The  slag  must  bo  worked  up  if  the  silver  is  to 
be  determined,  but  need  not  be  for  the  gold  determination, 
except  where  extreme  accuracy  is  desired.  The  slag 
is  treated,  when  necessary,  by  grinding,  and  fusing  with 
20  grms.  of  red  lead  and  3  grms.  of  flour. — A.  S. 

Cyanide  n-orks'  clean-up  practice.  J.  E.  Thomas.  J. 
Chem.  Mctall.  and  Min.  Soc.  S.  Africa,  1006,  7, 
109—111. 

The  operations  should  be  carried  out  in  a  separate  room 
or  floor,  ])rovi(led  with  separate  drainage,  so  that  washings 
may  be  run  directly  into  a  sump  and  any  residue  collected 
and  included  in  the  next  clcan-up.  The  gold-bearing 
zinc,  &c.,  from  the  extractor-boxes  should  be  conveyed 
by  an  overhead  "crawl"  with  tipping  buckets.  For  the 
acid  treatment,  it  is  better  to  have  two  tubs  of  a  certain 
capacity  than  one  of  the  same  total  capacity,  as  much 
less  time  is  lost  tlu-ough  "  boiling  over."  For  filter- 
pressing,  the  gold  slimes  should  bo  removed  from  the 
bottom  of  the  vat,  not  sucked  up  by  a  hose  hung  over 
the  side.  The  charges  from  the  acid-treatment  tubs 
should  also  have  been  put  through  a  64-mesh  sieve,  and 
the  contents  of  the  washing  vats  kept  agitated  whilst 
the  filter-press  is  being  filled,  to  avoid  choking  of  the 
connecting  pipe.  The  clotlis  should  be  protected  by 
filter-paper,  and  the  washing  be  done  with  hot  water. 
Whether  sodium  bisulphate  or  sulphuric  acid  is  used 
for  the  washing,  all  the  washings  should  be  run  into  a  large 
vat  and  treated  for  dissolved  gold  by  sprinlding  zinc 
fume  on  the  surface  of  the  slightly  acid  liquid.  The 
zinc  fume  used  is  produced  by  distilling  zinc  in  vacuo, 
5  to  7  lb.  being  needed  to  treat  washings  amounting  to 
100  tons.  The  treated  washings  should  be  drawn  off, 
after  settling,  by  means  of  a  siphon.  If  the  immersed 
arm  is  painted  white,  it  can  easily  be  seen  whether  the 
liquid  is  clear  enough  to  draw  off.  The  vat  may  have 
a  sloping  false  bottom  of  cement  painted  over  with  "  P. 
and  J3.  acid-proof  paint "  to  facilitate  cleaning.  The 
acid-dissolving  tubs  should  be  provided  with  reversible 
stirring   gear. — A.  G.  L. 

Clark's  gold  refining  process.  H.  T.  Brett.  J.  Chem. 
Metall.  and  Min.  Soc.  S.  Africa,  1906,  7,   124—125. 

The  slimes  may  first  be  freed  from  calcium  hydroxide  and 
carbonate  by  treatment  with  dilute  hydrochloric  acid. 
Zinc  is  next  removed  by  means  of  sulphuric  acid.  The 
slimes,  which  need  not  be  thoroughly  washed,  and  which 
should  not  be  dried,  are  then  moistened  with  a  solution  of 
nitre  cake  in  sulphuric  acid  ;  thus,  to  5  grms.  of  slimes  con- 
taining 50  per  cent,  of  water  should  be  added  1  grm.  of 
50  per  cent,  sulphuric  acid,  to  which  a  little  nitre  cake 
has  been  added.  The  whole  is  then  heated  to  a  visible  J 
red  heat  to  destroy  cyanogen  compounds,  convert  most  ^ 
of  the  metals  into  sulphates,  and  expel  mercury  and 
selenium.  The  material  when  cold  should  be  reddish  or 
brownish  without  any  black  patches.  To  the  still  hot  mass, 
nitre  cake  is  added,  preferably  in  portions,  in  quantity 
depending  on  pieliminary  tests,  and  varying  from  0-5  to 
3  parts  of  nitre  cake  to  1  of  slime.  The  whole  mass  is 
again  heated  to  a  visible  red  heat,  and  the  melt  obtained 
is  poured  on  to  a  clean  iron  plate  and  broken  up  into 
lum|)s,  which  should  be  white  to  bluish-  or  greenish-white 
with  patches  of  spongy  gold.  The  lumps  are  then  systemati- 
cally extracted  with  hot  water  so  as  to  obtain  a  saturated 
solution  of  silver  sulphate  (containing  0-5  to  1  oz.  of  silver 
jK-T  litre).  The  spongy  gold  and  imjnirities  left  are  next 
washed  quite  free  from  silver,  and  either  smelted  to  gold, 
or,  preferably,  amalgamated,  using  a  very  small  amount 
of  jjotassium  cyanide  solution  to  aid  the  process.  The 
gold  left  after  heating  the  amalgam  may  be  refined  by 
heating  with  a  little  potassium  chlorate  and  common  salt, 
and  a<lding,  after  these  have  melted  and  run  through  the 
porous  cake  of  gold,  a  little  nitre  cake  and  finally  some 
borax.  P^ven  silver  can  be  eliminated  in  this  way.  White 
cast  iron  should  be  used  for  the  heating  vessels,  as  wrought 
iron  and   'try  iron  are  much  mere  rendilv  attacked. 

—A.  G.  L. 
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Sulphides  in  ores  ;•    A  process  for  oxidising  metallic  . 

N.  Lebedeff  and  B.  Pomeranzoff.     Eng.  and  Mining  J., 

1906,  82,  1061—1062. 
The  process  described  by  the  authors  consists  in  mixing  the 
ground  ore  with  clay  in  suitable  proportions  (generally  1:1 
by  volume),  and  submitting  the  mass  to  the  gradual  action 
of  a  current  of  hot  air  at  300° — 400°  C.  The  mass  may  be 
treated  loose,  or  in  briquetted  form,  in  a  special  form  of 
apparatus,  or  in  a  reverberatory  furnace.  It  is  stated  that 
the  oxidation  of  the  sulphur  proceeds  energetically, 
especially  if  the  clay  contain  much  iron  ;  in  the  latter  case 
the  oxidation  is  probably  effected  to  a  considerable  extent 
by  oxide  of  iron.  The  time  required  is  much  less  than 
that  occupied  in  the  ordinary  roasting  process,  and  the 
temperature  is  not  sufficient  to  decompose  the  sulphides 
if  they  have  not  been  mixed  with  clay.  The  following 
experiment  is  cited.  A  piece  of  copper  matte  and  a 
briquette  made  of  the  same  matte  crushed  and  mixed 
with  clay  were  treated  with  a  current  of  air  heated  to 
about  400°  C.  After  about  24  hours  the  piece  of  matte 
showed  only  traces  of  superficial  oxidation  ;  the  briquette, 
on  the  other  hand,  was  almost  completely  oxidised,  with 
the  exception  of  a  small  core  in  the  centre. — A.  S. 

Palladium  ;  Alloys  of u-ith  silver.     R.  Ruer.     Z.  anorg. 

Chem.,  1906,  51,  315—319. 

The  author  has  studied  the  alloys  of  palladium  and  silver 
by  means  of  heating  and  cooling  curves.  The  results  show 
that,  just  as  in  the  case  of  palladium-copper  alloys  (this  J., 
1906,  1150);  no  chemical  compound  is  formed.  The  two 
metals  form  an  uninterrupted  series  of  mixed  crystals. 
Micrographic  examination  of  the-,  alloys  confu-mecl  these 
results.  The  hardness  of  the  alloys  increases  with  rising 
amounts  of  palladium  from  that  of  silver  (somewhat 
below  3  on  Mohs's  scale)  to  that  of  palladium  (about  3). 

—A.  S. 

Palladium  ';  Alloys  of with  gold.     R.  Ruer.     Z.  anorg. 

Chem.     1906,  5l',  391—396. 

Heating  and  cooling  curves  of  palladium-gold  alloys 
show  that,  just  as  in  the  case  of  palladium-copper  (this  J., 
1906,  1150)  and  palladium-silver  alloys  (see  preceding 
abstract),  no  chemical  compound  is  formed,  the  alloys 
consisting  of  an  uninteiTupted  series  of  mixed  crystals. 
There  are,  however,  certain  differences  in  the  form  of  the 
curves  corresponding  to  the  three  series  of  alloys  mentioned. 
For  example,  the  melting  point  of  palladium  is  lowered 
94°  C.  by  10  per  cent,  of  copper,  26°  C.  by  10  per  cent, 
of  silver,  and  7°  C.  by  10  per  cent,  of  gold.  On  the  other 
hand,  10  per  cent,  of  palladium  raises  the  melting  point 
of  copper  by  7°  C,  of  silver  by  98-5°  C,  and  of  gold  by 
207°  C.  The  hardness  of  the  palladium-gold  alloys  increases 
with  the  content  of  palladium  from  that  of  gold  (about  2^ 
on  Mohs's  scale)  to  a  maximum  (3^,  for  the  alloy  containing 
about  70  per  cent,  of  palladium),  and  then  falls  gradually 
to  that  of  palladium  (about  3). — A.  S. 

Bismuth-tludlium  alloys.     M.  Chikashige.     Z.  anorg.  Chem., 
1906,  51,  328—335. 

The  author's  experiments  comprised  determinations  of  the 
cooling  curves  of  bismuth  thallium  alloys  and  micrographic 
examination  of  the  cold  alloys.  With  from  0  to  20  per  cent, 
cf  thallium,  the  alloys  consist  of  crystals  of  bismuth  together 
\sith  an  eutectic  (20  per  cent,  of  thallium,  m.pt.  about 
195-5°  C).  The  alloys  containing  from  20  to  35-5  per  cent, 
of  thallium  consist  of  the  eutectic  mentioned  and  crystals 
ot  the  compound,  Bi5Tl3  (37  per  cent,  of  thallium,  m.pt. 
21 1-7°  C);  the  allo\'s  with  from  35-5  to  38-5  per  cent,  of 
thallium  consist  of  a  series  of  mixed  crystals  of  bismuth 
on  the  one  hand,  and  thallium  on  the  other,  with  the 
compound,  BisTls.  With  froni  38*5  to  53  per  cent,  of 
thallium,  the  alloys  consist  of  crystals  of  the  compound, 
BigTls,  ^nd  a  second  eutectic  (53  per  cent,  of  thallium, 
about  186°  C),  and  with  from  53  to  66-3  per  cent,  of 
thallium,  of  the  eutectic  and  a  second  series  of  mixed 
crystals.  The  alloys  containing  66-3  to  74-6  per  cent,  of 
thallium  solidify  as  mixed  crystals,  but  at  90°  C.  the  latter 
appear  to  be  transformed  into  metallic  bismutli  and  the 
oompound,    BiTl3.     There   are   also   two   maxima   on   the 


portion  of  the  cooling  curve  relating  to  alloys  with  more 
than  74*6  per  cent,  of  thallium,  but  the  existence  of  com- 
pounds of  the  two  metals  corresponding  to  these  two  points 
could  not  be  detected.  The  compound,  BigTls,  is  soft 
and  tolerably  difficult  to  polish.  The  freshly  polished 
surface  is  light  grey,  but  rapidly  acquires  a  yellow  colour. 
On  exposure  to  the  air,  the  compound  oxidises  and  becomes 
covered  with  a  white  powder. — A.  S. 

English  Patents. 

Ores  [Sulphides}  containing  copper,  zinc,  and  lead;  Method 

of  treating  complex  .     N.  M.  Ogle,  London.     Eng. 

Pat.  24,238,  Nov.  23,  1905. 

The  granular  ore  is  roasted  at  a  dull  red  heat  so  as  to 
convert  as  much  as  possible  of  the  zinc  sulphide  into 
sulphate  ;  to  this  end,  a  small  quantity  of  sodium  nitrate 
may  be  added  to  the  ore.  If  from  25  to  30  per  cent,  of 
sulphur  is.  present  in  the  ore,  no  external  heat  is  needed 
for  this  calcination ;  otherwise,  sulphur  must  be  added  to 
the  ore.  In  either  case,  the  gases  produced  are 
utilised  for  the  manufacture  of  sulphuric  acid. 
The  roasted  ore  is  ground  and  systematically  extracted 
with  boiling  water,  which  dissolves  out  zinc  sulphate  ; 
the  residue  is  then  extracted  with  dilute  sulphuric 
acid,  which  dissolves  the  zinc  oxide  formed,  together 
with  oxides  of  copper  and  iron,  leaving  lead 
sulphate,  gold,  silver,  &c.,  with  the  gangue.  This 
residue  is  smelted  as  usual.  The  impure  zinc  sulphate 
solution  is  freed  from  copper  either  electrolytically  or  by 
adding  metallic  zinc,  and  from  iron  by  oxidising  the  solu- 
tion by  air  or  bleaching-powder  and  adding  zinc  oxide 
or  caibonate,  and  is  then  evaporated  to  dryness,  together 
with  the  pure  zinc  sulphate  solution  first  obtained.  The 
resulting  zinc  sulphate  is  mixed  with  4  pei  cent,  of  charcoal 
and  heated  to  redness  in  a  retort,  when  zinc  oxide  is  formed 
according  to  the  equation:  2ZnS04 -l-C  =  000-1-28 Og-i- 
2ZnO.  The  sulphur  dioxide  produced  is  utilised  for  making 
sulphuric  acid.  The  percentage  of  carbon  used  must  not 
be  too  great,  otherwise  the  following  reaction  takes  place  : 
ZnS04-h4C  =  4CO-i-ZnS.  The  zinc  oxide  obtained  is 
purified  from  zinc  sulphate  by  extraction  with  hot  water, 
dried,  made  into  briquettes  with  coal  or  pitch,  and  smelted 
for  zinc. — A.  G.  L. 

Steel  ;  Process  of  hardening  carbon .     S.  N.  Brayshaw, 

Manchester.     Eng.  Pat.  25,004,  Dec.  2,  1905. 

Ordinary  carbon  steel  with  a  hardening- point  of  about 
740°  C.  is  heated  for  a  short  time  to  a  temperature  consider- 
ably above  this  (860°  to  900°  C.)  so  as  to  reach  a  certain 
"  higher-change-point."  Without  allowing  it  to  cool, 
the  steel  is  transferred  to  a  bath  at  a  temperature  some- 
what below  the  hardening-point  (705°  to  730°  C),  kept  at 
this  temperature  for  some  time,  and  quenched  in  an 
ordinary  cold  })ath.  The  heated  baths  are  preferably 
composed  of  fused  salts,  but  molten  lead  or  alloy  may  be 
used.— A.  G.  L. 

Iron ;     Manufacture    of    decarhurised    cast    .     Soc. 

Electrometallutgique  Fran9aise,  Froges,  France.  Eng. 
Pat.  13,189,  Juno  7,  1906.  Under  Int.  Conv.,  Aug.  5, 
1905. 

See  Fr.  Pat.  356,714  of  1905;  this  J.,  1906,  29— T.  F.  B. 

Drying  and  cooling  air ;    Apparatus  for  ,    especially 

suitable  for  treating  air  for  use  in  Mast  furnaces,  and  in 
other  places  where  large  volumes  are  required.  Sir  A.  S. 
Haslam.     Eng.  Pat.  1665,  Jan.  22,  1906.     I.,  page  11. 

French  Patents. 

Ores  of  lead,  zinc,  arsenic,  and  bismuth  containing  precious 

metals  ;  Process  for  the  treatment  of .     Soc.  Savigny 

Pere  et  Fils.     Fr.  Pat.  361,833,  Oct.  11,  1905. 

The  ore  is  heated  in  a  cupola  furnace  or  "  water-jacket  " 
with  a  hot  or  cold  blast  of  such  force  that  the  lead,  zinc, 
arsenic,  &c.,  are  practically  completely  volatilised,  whilst 
the  residual  slag  containing  the  gold  and  most  of  the  silver 
is  almost  free  from  those  metals.     The  lead,   zinc,   &c.. 
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are  wcoTwrd  in  the  form  of  oxides  by  condensation,  and 
tb*  }VT\-iou*  mrt«l8  are  8e)<arated  from  the  slag  by  tho  usual 
metbi>daw — A.  S. 

Covjxr .      Mftollurfieal    and    tlfclrvnutalltirgical    pr(Kt\<g 

for  t^ifdiMiN^  pkrt .     L.   Jumau      First    Addition. 

datetl  Julv  11.  llMKi.  to  Fr.  Pat.  3l>4.430.  March  -20. 
lyi'ti  (this"  J..  I91H>.  Sl>i) 
The  roasted  ore  is  lixiviattxl  with  a  solution  of  animoniuin 
»uli>hate.  and  after  riMiioval  of  the  free  ammonia,  the 
solution  i<  tn-atttl  with  sulphur  dioxide,  thus  jiroduiinu' 
m  precipitate  of  cuprous  and  cujiric  sulphites.  These 
nil{)hit«>«  are  treateil  cither  with  sulj'hurie  acid  or 
ammonium  bisxdphato.  which  canst*  the  separation  of  a 
I'crtion  i\f  tin*  copper  in  the  metallic  condition.  Another 
mcditication  consists  in  heating  the  mixed  sulphites  in 
am  autoclave  in  pn'.'<>nce  of  watt*r  to  a  temperature  between 
140"  and  ITn"  C..  when  the  follmving  reaction  is  said  to 
oceur  :   CuSOa.aisSOs  +  JHoO  =  3(.u  +  '2110804.— R.  S.  H. 

TtM-plaU    scrap ;     Process    for    the    chlorination    of 

in  a  doMd  t<*scl.     T.  Goldsihmidt.     Fr.  Pat.  308,618. 
Aug.  3.  \90G. 
Th»  f«tmt  relates  to   the  process  of  de-tinninp  tin-plate 
•crap  by  treatment  uith  gaseous  chlorine  under  pressure 
in  a  cl'T-ipd  vessel.     In  order  to  avoid  attack  of  the   iron 
bv  •'        '  '      :ie.  a  vigorous  movement  of  the  chlorine  is 
pf  •■  interior  of  the  ap]iaratiis  in  order  to  render 

the    ...... ...lure    uniform    in    all    parts    of    the   chamber. 

and  to  prevent  the  ten^x-rature  rising  too  high.  An  \ 
anhydrr.uo  liquid,  e.g..  stannic  chloride,  may  advantage- 
oosIt  be  introduced  into  the  apparatus,  in  order  to 
acc«lerate  the  cooling.  The  vigorous  movement  of  the 
chlorine  is  effected  either  by  dividing  the  chamber  into 
two  compartment?,  and  circulating  the  gas.  bj-  means  of 
fana.  from  one  to  the  other,  or  by  ])roviding  a  circulating 
pipr.  outside  the  chamber,  leading  from  the  top  to  the 
bo«1<Mn.— A.  S. 

Bla^-fvntace   gases  ;    Cooling  apparatus  for .     Soc. 

Anon.  de«  Hauts  Foumeaux  et  Forges  de  Dudelange. 

Vr.  Pat.  368.731.  Aug.  9,  19(lG. 
Thb  apparatus  r rnsists  of  a  horizontal  cjlindrical  casing. 
fitted  centrally  with  a  horizontal  rotary  shaft,  which  carries 
a  aerie*  of  transverse,  sieve-like  discs.  In  the  usual 
form  of  such  wrubl^rs.  the  casing  is  half -filled  with  water, 
•o  that  the  dust  and  dirt,  collected  from  the  gas  bj'  the 
exfoaed  upper  portion  of  each  di.sc,  is  removed  from  the 
latter  aa  it  pinngo*  into  the  water ;  after  some  time. 
bowTvr,  a  dirty  wum  collects  on  the  water,  neither 
wrnhmd'atfi  nor  flowing  away,  but  fouling  the  discs  as  they 
wiKiHe  from  the  water.  According  to  the  present  inven- 
tion, the  water  level  in  the  casing  is  kept  so  low  that  no 
part  of  the  diara  in  mibmerged  ;  no  partitions  for  regulating 
the  Hnw  of  water  are  provided  iK-tween  the  discs  ;  and  the 
lattrr  are  kept  irritrnted  by  water  supplied  under  jiressure 
00  to  their  (airfares  from  sprinkling  pipes  directed  radially 
invarda  to  near  the  rotary  .thaft.  'ITie  discs  are  thus 
ahraya  fluabed  with  clean  water,  and  the  available  cross- 
MTtional  area  of  the  apparatus  is  twice  that  provided 
by   the   r^wtnmnry  nrrnnpement.  —  H.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 
{A.y-ELECTROCH  E.M  ISTR  Y. 

l^ad  ;    Om  ih*  tUeiroth^miMry  of .     A.  C.  Cumming. 

Trana.  Faraday  fvx-.,  Nov.  13.  IW»6.  [Advance  Proof. J 
AlthoCOH  the  exi»U-nre  of  plumbic  caltH,  in  which  lead 
(oDctioDa  aa  a  letrftd.  ):'■.•  l»-«n  known  for  Kome  time, 
DO  meararcmenla  i  mnde  of  the  K.M.F.  due  to 

Uw   tendency   '4    ■  w^   to   U-    transformed    into 

Dhmbooa  ion«     'i  i,-    »  f  this  K..M.K.  nnd  its 

defHOdcBOe  upon  the  rel.r  ration  of  the  [flunihoiis 

■ad    phnnbte    io-n»    in  ■  <i\   great    inifiortance 

in  the  atody  of  the  lead  •••cumulatf/r.   the  electromotive 
force  of  whK  h  baa  (jeen  aacril.e<l  to  the  tendency  of  plumbic 


ions  formed  from  lead  peroxide  and  sulphuric  acid  to  be 
transformed  into  plumbous  ions  with  liberation  of  the  extra 
electric  charges. 

The  author  has  found  that  lead  peroxide  is  measurably 
soluble  in  strong  solutions  of  nitric  acid.  The  measure- 
ment of  the  oxidation  potential  was  carried  out  with 
platini.sed  platinum  electrodes,  coated  with  lead  peroxide, 
and  suspended  in  a  nitric  acid  solution  saturated  with  lead 
peroxide  and  containing  a  known  amount  of  i)lumbous 
nitrate  :  concordant  results  were  obtained.  Having 
analytically  determined  the  solubility  of  lead  peroxide  in 
nitric  acid  sohititms  varying  from  5-3  A'  to  11-5  N,  and 
taking  the  total  concentration  of  phnnbous  nitrate  from 
the  quantity  of  this  added  to  the  cell,  the  author  calculates 
the  value  of  1'  (the  E.IM.F.  due  to  the  tendency  of  plumbic 
ions  to  change  to  ])himbous  ions)  with  difl'ercnt  concentra- 
tions of  nitric  acid  and  iihunhous  nitrate  and  obtains  results 
which  sho\\  a  close  agreement  and  average  1-826  volts.  This 
seems  to  jn-ove  that  in  these  nitric  acid  solutions,  the  ratio 
of  the  ionic  concentrations  of  Pb'""  and  Pb""  closely 
agrees  with  the  ratio  of  the  total  concentrations  of  plumbic 
and  plumbous  salts. 

Measurements  were  also  made  of  the  plumbous  ion 
concentrations  in  different  solutions.  An  interesting  result 
from  these  measurements  is  the  support  for  the  formula 
NaPb(0H)3  for  the  compound  formed  when  lead  oxide 
(PbO)  dissolves  in  caustic  soda. — R.  S.  H. 

Lead  fersidphate  and  lead  peroxide  ;    Solubility  and  oxi- 
dation  potential  of .     F.  Dolezalek  and  K.  Finckh. 

Z.  anorg.  Chem.,  1906,  51,  320—327. 

The  lead  persulphate,  Pb(S04)2,  was  prepared  according 
to  the  process  ot  Elbs  (this  J.,  1901,  132),  and  the  pasty 
mass  obtained  ^\as  kept  for  a  long  time  under  sulphuric 
acid  of  sp.  gr.  1-7,  until  it  became  crystalline.  Excess  of 
the  crystalline  salt  was  shaken  with  sulphuric  acid  of 
different  concentrations  until  the  clear  solution  showed 
no  further  increase  in  oxidising  power  as  determined  by 
titration  with  potassium  iodide  and  thio.sulphate,  and 
from  the  data  obtained,  the  solubility  of  the  persulphate 
was  calculated.  The  solubility  curve  shows  a  distinct 
maximum  and  minimum.  The  persulphate  is  not  per- 
ceptibly soluble  in  acid  containing  less  than  0-32  mol. 
of  sulphuric  acid  per  mol.  of  water,  but  is  hydi'olysed  with 
separation  of  lead  peroxide.  With  acid  containing  from 
0-32  to  0-59  mol.  of  sulphuric  acid  per  mol.  of  water, 
the  yellovish  persulphate  becomes  white  owing  to  the 
formation  of  a  basic  persulphate,  Pb0S04,H2O,  the 
solubility  of  which  increases  with  the  concentration  of 
the  acid.  The  conversion  of  the  basic  into  the  normal 
persulphate  occurs  at  22°  C.  with  acid  containing  0'59 
mol.  of  sulphuric  acid  per  mol.  of  water,  and  afterwards  as 
the  concentration  of  the  acid  is  increased,  the  solubility  of 
the  normal  jx-rsulphate  falls  to  a  minimum  (with  an  acid 
containing  about  J  mol.  of  sulphuric  acid  per  mol.  of 
water)  and  then  again  rises,  owing  to  the  formation  of 
complex  compounds. 

With  resj)cct  to  the  solubility  of  lead  peroxide,  the 
crystalline  product  obtained  by  the  electrolysis  or  chemical 
oxidation  of  lea<l  salts  is  much  less  soluble  and  chemically 
active  than  the  freshly-prepared  amorphous  peroxide 
obtained  by  the  hydrolysis  of  lead  per-salts.  In  sulphuric 
acid  containing  1720  grms.  of  acid  per  litre  the  solubility 
of  the  amor])hou8  peroxide  amounts  to  99'.')  mgrm.-mols. 
per  litre  at  22"  C,  which  agrees  well  with  that  of  leatl 
persulphate,  showing  that  the  peroxide  is  slowly  con- 
verted into  the  jMjrsulphate.  With  acid  containing 
10f)7  grms.  of  suljihuric  acid  i>cr  litre,  also,  the  solubility 
of  the  jfcroxide  corresponds  to  that  of  the  jwrsulphate. 
In  three  otlicr  exj)crinicnts,  however,  too  small  values 
were  obtained  owmg  to  conversion  of  the  amorphous 
jjcroxide  into  the  less  soluble  crystalline  modilication. 
in  acid  containing  less  than  950  grms.  of  sulphuric  acid 
[jer  litre,  the  jjcroxide  is  not  perceptibly  soluble.  Lead 
j)crsulj)hate  is  one  of  the  most  powerful  oxidising  agents, 
and  j)OHscs8eH  the  advantage  that  it  yields  as  reaction- 
prrxluct,  an  almost  insoiuhic  salt  (lead  sulphate).  Measure- 
ments of  the  oxidation  jiott^ntial  of  the  salt  in  sulphuric 
acid  solutions  of  difbrcnt  concentration  gave  the  follow- 
ing rchultw :  — 
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r  =  Strength  of  acid  in  mols. 

H2SO4  per  mol.  H»0    .. 

E.M.F.  at  11-5°    C.    .' 


0-5 

1-87 


0-6 
1-90 


0-7 
1-89 


0-8 
1-88 


1-2 

1-85 


The  oxidation  potential  attains  a  maximum  of  1'90 
volts  with  acid  of  the  same  strength  as  that  in  which  the 
salt  is  most  soluble,  namely,  at  11-5°  C,  acid  containing 
0-57  mol.  of  sulphuric  acid  per  mol.  of  water.  For  a 
temperature  of  t°  C.  the  strongest  oxidising  action  will 
be  obtained  with  a  solution  of  lead  persulphate  in  acid 
of  strength  calculated  from  the   equation  :     Vq  =  (0-55  + 

XT     QQ 

0-0019<)   mols.   ^%~^'     It  follows  from  this,   also,   that 
JI2O 

to  protect  lead  persulphate  from  decomposition,  it  is  best 
to  keep  it  under  sulphuric  acid  of  the  highest  concen- 
tration.— A.  S. 

Chromium  oxide ;    Reduction  of hi/  boron.     B.   du 

Jassoneix.     Compt.  rend.,   1906,   143,  897—899. 

Whex  chromium  oxide  is  heated  with  boron  in  magnesia 
crucibles  in  the  electric  furnace,  products  are  obtained 
containing  from  5  to  17  per  cent,  of  boron.  Fusions  with 
more  boron  than  this  contain  the  excess  as  boron  carbide. 
The  limiting  percentage  corresponds  with  the  formula 
CrB.  The  fusion  products  are  all  attacked  by  hydro- 
fluoric,  hydrochloric,   and  sulphuric   acids. — J.  T.  D. 

English  Patents. 

Ozone  from  oxygen  or  atmospheric  air  ;   Apparatus  for  the 

production  of ,  and  its  application  for  ventilation, 

d:c.  J.  R.  Craig,  Glasgow.  Eng.  Pat.  16,681,  Aug.  17, 
1905. 
This  invention  relates  to  apparatus  for  the  production 
of  ozone  from  oxygen  or  atmospheric  air  by  the  silent 
discharge  of  high  tension  currents,  and  further  to  increase 
the  efficiency  of  systems  of  ventilation  by  the  ozone  so 
obtained.  The  inventor  claims  a  greater  proportion  of 
ozone  for  energy  expended  than  that  hitherto  obtainable, 
and  this  he  obtains  mainly  by  imparting  a  vibratory 
motion  to  the  electrodes,  thereby  bringing  them  into 
contact  with  a  number  of  planes  of  air,  which  is  equivalent 
to  increasing  the  active  surface  of  the  plates.  The 
apparatus,  which  is  made  entirely  of  metal,  comprises 
a  cylindrical  casing  in  which  are  jjlaced  a  number  of  pairs 
of  electrodes,  circular  in  shape  and  preferably  connected 
in  parallel.  One  form  of  electrode  consists  of  a  sheet  of 
roughened  glass,  as  a  di-electric,  having  on  each  side  a 
sheet  of  metal  gauze  held  on  the  face  of  the  glass  by  screw 
clips ;  provision  is  made  for  keeping  the  surface  of  the  gauze 
at  a  imiform  distance  from  the  surface  of  the  glass  ;  by 
this  means  reduction  of  efficiency,  due  to  a  "  streaky  " 
discharge,  is  prevented.  Each  sheet  of  gauze  is  fastened 
to  the  screw  clip  by  small  springs  and  so  caused  to  vibrate 
evenly  in  front  of  the  glass  plate  with  the  periods  of  the 
alternating  current.  Furthermore,  each  pair  of  electrodes, 
as  a  whole,  is  caused  to  vibrate  in  the  direction  of  the  length 
of  the  cylinder  by  some  suitable  contrivance.  Between 
each  pail"  is  fixed  a  baffle-plate  having  a  central  orifice, 
so  that  the  air,  drawn  thi'ough  the  apparatus  by  a 
fan,  after  passing  over  the  face  of  the  first  electrode, 
concentrates,  passes  through  the  orifice,  and  spreads 
over  the  surface  of  the  succeeding  plate. — C.  A.  W. 

Furnaces ;      Electric [for     calcium    carbide].      C. 

Bingham,  London.     Eng.  Pat.  4336,  Feb.  22,  1900. 

The  invention  relates  to  "  tapping  "  or  "  continuous  "" 
carbide  furnaces,  and  consists  in  the  provision,  outside 
the  furnace,  in  the  vicinitj'  of  the  tapping  hole,  of  an 
additional  electrode  from  which  a  current  may  pass 
through  the  mass  of  solidified  carbide  in  the  tapping 
hole  to  the  interior  of  the  furnace.  The  solid  mass  is 
thereby  liquefied,  and  the  molten  carbide  can  flow  freely 
out  of  the  furnace.  The  additional  electrode  may  be 
■within  the  tapping  hole  itself,  or  just  outside. — C.  A.  W. 

Arcs  for  the  electrical  treatment  of  gases  ;    Production  of 

.     H.     Pauling,     Gelsenkirchen,     Germany.     Eng. 

Pat.  18,599,  Aug.  20,  1906. 

Sek  Fr.  I'at.  368,717  of  1906;    following  these.— T.  F.  B. 


ElorSlic  material  or  plastic  compound  suitable  for  electrical 
and  mechanical  purposes,  varnishes,  or  the  like.  H.  E. 
Kershaw.  Eng.  Pat.  24,622,  Nov.  28,  1905.  XIIIC, 
page  25. 

French  Patents. 

Furnaces  ;    Electric .     F.  Morani.     Fr.  Pat.  368,409, 

April    17,    1906.     Under   Int.    Conv.,   Feb.    1,    1906. 

For  the  purpose  of  reducing  the  loss  of  energy  and  over- 
coming the  difficulties  of  making  connections  for  the 
current  with  long  electrodes  suspended  vertically,  it  is 
proposed  to  construct  the  furnaces  with  suspended 
conductors  which  are  not  themselves  connected  to  the 
source  of  current.  The  electric  current  is  led  to  the  furnace 
to  fixed  electrodes,  an  arc  being  struck  between  one  or 
more  of  these  electrodes  and  one  or  more  movable  con- 
ductors of  minimum  length,  the  latter  not  necessarily 
cormected  to  the  source  of  current.  The  resistance  of  the 
furnace  is  regulated  by  changing  the  relative  position  of 
the  furnace  and  the  movable  conductors.  Various 
arrangements  are  described  for  grouping  a  number  of 
furnaces  in  parallel  or  series,  and  for  two-phase  and  three- 
phase  currents. — R.  S.  H. 

Chemical  reactions  in  gases  at  the  temperature  of  the  electric 

arc  ;    Production  of .     A.  A.  Naville,  C.  E.  Guye, 

and  P.  A.  Guye.     Fr.  Pat.  361,827,  Oct.  7.  1905. 

A  DIRECT  current  electric  arc  is  caused  to  take  a  rapid 
rotating  motion  by  being  subjected  to  an  alternating 
magnetic  field.  A  furnace  is  described  for  carrying  out 
this  process  in  which  one  electrode  is  tubular  and  serves 
to  conduct  the  gases  to  the  furnace  chamber,  whilst  the 
other  is  in  the  form  of  a  disc  with  a  down-turned  rim,  or 
in  the  form  of  a  cone. — R.  S.  H. 

i    Electric  arcs  ;    Production  of  stable ,   of  great  size. 

'        Badische    Anilin   und    Soda   Fabrik.     Third   Addition, 

i        dated  July  4,  1906  (Under  Int.  Conv.,  June  8,  1906). 

'        to  Fr.  Pat.  357,358,  Aug.  30,  1905. 
In  place  of  a  single  tube  with  a  central  insulated  electrode, 
the  present  addition  provides  for  the  use  of  two  tubes 

I  each  with  its  axial  electrode,  both  tubes  leading  into  the 
same  common  chamber.   (See  also  this  J.,  1906,  79,  1053.) 

— R.  S.  H. 

Gases  ;    Treatment  of in  the  electric  arc  by  the  passage 

of  a  conducting  solid  body  between  fixed  electrodes. 
Salpetersaure  Ind.  Ges.  G.  m.  b.  H.  Fr.  Pat.  368,715, 
Aug.  8,  1906.     Under  Int.  Conv.,  Aug.  18,  1905. 

Solid   conductors,    for   example   rods   supported    in   the 
I    periphery  of  a  rotating  disc,  are  caused  to  pass  at  regular 
'    intervals  between  fixed  electrodes.     In  order  to  prevent 
the    continuation    of    the    discharge    between    the    fixed 
electrodes  and  the  moving  conductor,  a  jet  of  the  gas  to 
I    be  treated  is  injected  between  the  electrodes  with  suffi- 
cient force  to  break  the  arc. — R.  S.  H. 

!    High   tension   flame   arcs  ;     Production   of ,    for   the 

i        treatment    of    air   or   gases.       Salpetersaure    Ind.    Ges. 

;        G.m.b.H.     Fr.  Pat.  368,717,  Aug.  8,  1906. 

'  For  obtaining  long  arc  flames  for  the  treatment  of  gases, 
particularly  with  horn-shaped  electrodes,  two  or  more 
opposing  tuyeres  are  aiTanged  which  inject  the  gas  between 
the  electrodes  and  form  in  the  plane  of  the  electrodes  a 
sheath  which  carries  the  lengthening  of  the  are  to  its 
maximum.  An  auxiliary  device  such  as  an  electro- 
magnet is  employed  for  (hanging  the  nature  of  the 
discharge  and  causing  the  formation  of  an  arc  flame 
rather  than  an  ordinary  luminous  arc. — R.  S.  H. 

Ammonia,    ammonium    sulphate,    and    other    ammoniacal 

■lalts  ;    Synthetic  process  of  )nanafacturin{f as  icell 

as  the   nitrates  of  sodium,   potassium,  aiid  other  metals. 

A.  Goriamoff.     Fr.  Pat.  368,585,  Aug.  2,  1906. 

The  process  is  based  on  the  use  of  electrolytic  hydrogen 

and    oxygen.     The    hydrogen    is    supplied    to    a    burner 

disposed    in    a    water-jacketed    closed    vessel,    with    just 

I    sufficient  air  to  give  complete  combustion.     The  flame 

j    i)lay8  within  a  channel  lined  with  rofnu-tory  material  ami 
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provitlcd  with  baffles  of  the  same,  which  booomo  highly 
BMtdl.  Tho  >;asos  issuini;  from  the  ooinbustion  ilmmbor 
consist  essentially  of  nitrojjon  ami  wator  vapour.  The 
Utter  is  condensetl  by  suitable  a|n>Aratus,  at\d  the  nitrogen. 
puritied,  if  ntvessary,  from  any  traces  of  oxyjjen  present 
(by,  for  instance.  annnonia<'al  coj^vr  solution),  is  stored 
in  k  gasometer  for  use  in  two  ivirallel  ojx^rations  ;  one. 
the  proiluction  of  ammonia  by  the  combination  of 
hydrogen  and  nitrogen,  and  the  other,  of  nitrogen  oxides 
(ultimately  of  nitric  acid)  by  the  direct  combination  of 
the  nitrogen  with  the  oxygen  obtainctl  previously  by 
electrolysis  of  water,  both  under  the  influence  of  electric 
spftrks  acting  on  the  previously  heated  gases.  Apparatus 
for  carrying  out  these  prtXH^sses  is  shown,  including 
devices  for  etTecting  the  rapid  cooling  of  the  heated  gases 
in  which  nitrogen  oxides  have  InH'n  formed,  to  avoid 
reverse  action.  Means  for  absorbing  the  ammoniacal  or 
nitric  acid  vapours  thus  s\-nthetically  protluced,  by 
suitable  liquids  to  form  any  desired  ammonium  salts, 
or  nitrates,  as  the  case  may  be,  are  described. — E.  S. 

Sitrie  add :    EUdrolytic  proetss  for  tlf  concentration  of 

.       Saljjetersiiure   Ind.   Ges.   G.m.b.H.      Fr.   Pat. 

368,716.  Aug.  8,  lOOa 

DiLiTE  solutions  of  nitric  a<.id  are  electrolysed  in  order 
to  cause  a  concentration  of  the  acid  in  the  anode  chamber 
of  the  cell.  Since  at  the  cathode,  oxides  of  nitrogen  are 
■et  free,  it  is  proposed  in  the  present  invention  to  lead 
tbem  back,  preferably  after  refrigeration,  to  condense 
the  peroxide  of  nitrogen,  to  the  anode  chamber.  In 
contact  with  the  nascent  oxygen  at  the  anodo  these  oxides 
•re  transformed  into  nitric  acid. — R.  S.  H. 


(B.)— ELECTTRO-METALLURGY. 

EiTGUSH  Patents. 

Ore* :     Furnace   plant  for   reduction   of   bi/   electric 

Iran'formfr-furn'ict*.  O.  Frick.  Saltsjobaden.  Sweden. 
Eng.  Pat.  10,W»7.  April  .30,  1906. 
This  invention  relates  to  a  method  of  treating  ores  and 
metals  by  means  of  transformer-furnaces.  The  melting 
proper  of  the  principal  part  of  the  charge  is  accomplished  in 
a  transformer-furnace  for  a  comparatively  small  charge, 
the  furnace  having  a  small  melting  space,  and  the  primary 
winding  and  iron  core  are  dimensioned  for  a  great  con- 
ramption  of  energy.  The  treatment  of  the  material  is 
completed  in  a  transformer-fumaf,e  having  a  com- 
paratively large  melting  space,  the  primary  winding  and 
mo  core  being  dimensioned  for  a  small  consumption  of 
floergr. — B.  X. 

MttaU :     Precipitating   elect roli/ticalli/.     A.    Kamen, 

Helsingborg,  Sweden.  Eng.  Pat.  18,0S0,  Aug.  11,  1906. 
Thb  tolDtion,  from  which  the  metals  are  to  be  obtained 
electrolytirally,  is  rlivided  into  two  y>arts,  and  from  one 
portirtn  the  rop|»r  or  other  Jiietal  is  jircf  ij)itatcd  bv 
means  of  iron.  The  waste  lye  thus  obtained  consi.sts 
aaaentially  of  a  nolution  of  a  ferrous  salt,  and  this  is 
introducvd  into  the  ano<le  chaml)er  as  a  "  depolarising 
medium,"  the  f*<<m'\  jKirtion  of  the  nolution  being  intro- 
duced into  the  rathrxlc  chamlxrr  and  electrolysed.  Instead 
at  Dsmg  the  liquid  to  \je  electrolyH<-d  for  precipitation  of 
the  metala  with  iron,  any  waste  lye  with  an  analogouH 
comptaction  may  \>e  umuL  Hie  "  depolari.sing  medium  " 
may  !«  concern trateti  to  a  suitable  degiec  and  may  be 
tit  any  desired  romjiotiition  ;  a  constant  reduction  in  the 
diflerenre  of  jiotentials  is  thus  e(f«<ff<l,  and  eonse<jiiently 
a  rrdnrtion  in  the  consumption  of  energy. —  H.  .\. 


^opptr. 


FRKSf-H    PaTKXTS. 

i<r/jl  jfroee.li  for  llm  trtroction  of 

L.  Jumau.      Fir.it  Addition, 

:•.  Fr.  I'at.  3.V.VI13,  Nov.  2'.i,  liJO;, 


!iu!])lii(e  or  ('upioii.-i 
I.  "lid  ill  ord'T  to 
i.'litv  (,(  <  opjjiT  in  ail 


amtnonia?al  solution  of  cuprio  hydroxide,  carbon  dioxide 
is  passcil  tlirougli  the  electrolyte  during  tho  deposition. 
The  carbon  dioxide  serves  also  to  agitato  the  solutions. 

— R.  S.  H. 

Elcctrwh  for  electric  furnaces.  Rochling's(!he  Eisen-  und 
Stahlwcrkc  (l.m.b.H.  and  VV.  Rodonhauser.  Fr.  Pat. 
3GS,4S0,  July  28,  Ii)OG. 
The  electrode  or  other  object  for  transmitting  an  electric 
current  to  the  furnace  is  constituted  of  substances  which 
conduct  at  high  temperatures,  as  for  example  the  alkaline- 
earths  or  rare  earths ;  these  compounds  being  bound 
together  by  some  carbonaceous  agent.  The  advantages 
claimed  for  these  electrodes  are  that  they  can  be  shaped 
with  great  ease,  tliej'  are  highly  refractory,  and,  moreover, 
on  account  of  the  presence  of  carbon,  even  the  cooler 
portions  of  the  electrode  satisfactorily  conduct  the  current. 
In  contact  with  the  charge  in  tho  furnace  the  lower 
surface  of  the  electrode  becomes  docarburisod,  but  on 
account  of  the  high  temperature  continues  to  conduct 
the  current. — H.  S.  H. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 


Saponification  ; 


Theory  of -. 

1906;  39,  4095- 


J.  Lewkowitsch. 
-4097. 


Ber., 


Ix  reply  to  Marcusson  (this  J.,  1906,  1106),  the  author 
points  out  that  Marcusson  has  confused  partial  saponifi- ' 
cation  with  saponification  by  stages.  In  the  first  seven 
experiments  described,  his  method  was  liable  to  cause 
further  decomposition  of  the  intermediate  mono-  and 
diglycerides.  Yet  in  one  experiment  Marcusson  actually 
obtained  higher  acetyl  values,  which  he  attributed  to 
alterations  of  the  fatty  acids,  though  without  offering  any 
proof  of  such  alterations.  In  the  author's  opinion  these 
nigher  values  are  striking  proofs  in  support  of  his  theory  of 
saponification  by  stages.  Again,  in  the  experiments  on 
enzymatic  hydrolysis,  Marcusson  obtained  higher  acetyl 
vahies  notwithstanding  the  fact  that  tho  samples  were 
taken  in  such  a  way  that  the  unstable  intermediate  lower 
glycerides  might  easily  be  overlooked.  As  regards 
rancid  fats  Marcusson  will  not  admit  the  occurrence  of 
dierucin,  and  quotes  Muspratt  (Chem.  Technol.  I.,  41)  to 
the  effect  that  dierucin  can  only  be  regarded  as  a  decomposi- 
tion product  formed  by  tho  action  of  sulphuric  acid  on 
trierucin.  To  this  the  author  replies  that  ho  couldidesire 
no  stronger  support  for  his  view  that  glycerides  are 
hydrolysed  by  stages. 

Two  of  Marcusson's  rancid  fats  gave  acetyl  values 
of  8'1  and  O'O  respectively,  and  these  were  attributed 
to  errors  in  tho  method  of  determination  ;  but  the 
author  points  out  that  the  errors  in  working  should  be 
by  no  means  so  high.  In  conclusion,  he  contends 
that  so  long  as  no  evidence  is  given  that  the  appear- 
ance and  disappearance  of  the  acetyl  values  are  not  due 
to  lower  glycerides,  Marcusson's  suggestion  of  alterations 
in  the  fatty  acids  through  formation  of  anhydrides,  &c., 
during  saponification  must  be  regarded  as  absolutely  non- 
proven. (See  also  this  J.,  1898,  1107;  1899,  1031; 
1904,  905  ;    1906,  856.)— C.  A.  M. 

Chryaalia    oil.     J.    Lewkowitsch.     Z.    Unters.    Nahr.    u. 

Genussm.,  1906,  12,  659—660. 
A  SAiii'LE  of  oil  obtained  from  chrysalides  of  the  silk- worm 
was  of  a  dark  brown  colour  and  possessed  smell  slightly 
resembling  that  of  fish  oil.  The  oil  was  clarified  to  a 
considerable  extent  by  filtration  thiough  fullers'  earth  ; 
after  standing,  a  quantity  of  ilocculent,  amorphous 
matter  was  deposited.  The  following  chemical  and 
jihynicid  values  were  obtained  on  the  examination  of 
the  oil:-Sp.  gr.  at  40 /4()  C,  (|.9105  ;  sajwnification 
value,  190-0;  iodine  value,  1163  ;  unsaponifiable  matter, 
2-01  per  cent.  ;  acid  value,  27-51  ;  mean  molecular 
weight  of  the  fatty  acids,  281-7  ;  solidifying  point  of  tho 
fatty  a<irls,  M-ri'  ('.  A  Kpcciinen  of  tho  oil, 'extracted  by 
ineaiiH  of  other  from  the  i  hiy.salides,  lia<l  a  higher  acid 
value  than  the  above,  namely,  62i8,  thif;  being  duo  to 
the  de<  oiiipobCd  condition  of  the  chryKalidcs.     'J'lio  yiold 
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of  oil  was  about  27  per  cent,  and,  as  considerable  quantities 
are  available,  the  author  sees  no  reason  why  it  should  not 
be  manufactured  into  a  low  quality  soap. — W.  P.  S. 

French  Patents. 

Fatty  acids  ;  Manufacture  of  oxygenated .     G.  Iinbert 

Fr.  Pat.  368,543,  July  31,  1906. 

The  addition  compounds  of  hypochlorous  acid  or  chlorine 
with  the  fatty  acids  of  animal  or  vegetable  oils  are  heated 
under  pressure  with  a  caustic  alkali,  alkali  carbonate,  or 
alkaline-earth.  For  instance,  1  kilo,  of  dichloro-stearic 
acid  is  heated  with  350  grms.  of  caustic  soda  and  5  litres 
of  water  for  three  hours  at  120°  C,  or  1  kilo,  of  oleic  acid 
is  dissolved  in  5  litres  of  water  with  500  grms.  of  caustic 
soda,  and  chlorine  is  added  in  quantity  equivalent  to 
the  iodine  value  of  the  fatty  acid  ;  the  product  is  then 
heated  at  150°  C.   for  six  hours.— J.  F.  B. 

Fats  ;    Extraction  of from  waste   washings  and  in 

particular  from,  wool-washings.     M.   Roullet.     Fr.  Pat. 
368,654,  Aug.  6,  1906. 

The  waste  liquors  are  treated  in  an  apparatus  acting 
continuously  with  a  substance  that  will  produce  an 
emulsion  by  chemical  or  physical  action.  Suitable 
substances  mentioned  are  petroleum  spirit,  carbon 
tetrachloride,  ether,  hydrochloric  acid,  &c.,  and  bases 
such  as  soda,  magnesia,  and  lime.  Centrifugal  force  or 
distillation  can  be  used  subsequently  in  the  separation 
of  these  agents. — C.  A.  M. 

Fats  ;    Method  of  extracting .     H.   Breda.     Fr.  Pat. 

368,697,  Aug.  7,  1906. 

In  separating  fats  from  soaps,  salts,  oxides,  or  other 
inorganic  substances,  acetone  can  be  advantageously 
replaced  by  its  homologues  boiling  between  67°  and  170°  C, 
a  temperature  being  chosen  at  which  the  soaps  do  not 
dissolve  with  the  fat,  or  if  they  dissolve  separate  out  as 
the  solution  cools.  Claim  is  also  made  for  the  addition 
of  ketones  of  a  lower  boiling  point,  with  the  object  of 
preventing  gelatinisation  on  cooling  the  solution.  Or 
a  mixture  of  ketones  with  hydrocarbons  boiling  at  85°  C. 
may  be  used  as  the  solvent,  the  addition  of  the  hydro- 
carbons increasing  the  solvent  power  of  the  mixture. 

— C.  A.  M. 

XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(J.)— PIGMENTS,   PAINTS. 

Paints  and  colours  containing  had ;    Regulations  for  the 

manvfacture  of .     Home  Office  Circular,  Dec.  27, 

1906.  [T.R.] 
An  amended  draft  of  the  regulations  relating  to  the  above 
manufactures  has  been  issued  by  the  Home  Office,  to 
replace  the  dr.aft  published  on  Jiily  9  last  (see  this  J., 
1906,  702),  embodying  certain  slight  alterations  and 
modifications. 

English  Patent. 

Lead,    basic    sulphate    of ;      Process    of    producing . 

E.  Toelle,  "Mulheim,"  Germany.      Eng.    Pat.    19,718, 
Sept.  4,  1906. 

Basic  lead  sulphate,  2PbS04,  Pb(OH)o,  is  produced  by 
adding  the  calculated  quantity  of  sulphuric  acid  to  lead 
oxide  with  continuous  stirring. — A.  G.  L. 

French  Patent. 

Zinc    soaps    [Painty  ;    Industrial    manufacture    of . 

N.  Lecesne.  Fr.  Pat.  368,755,  Aug.  9,  1906. 
A  .SUITABLE  quantity  (from  0-25  per  cent.)  of  oleic  acid 
or  other  fatty  acids  is  mixed  and  thoroughly  incorporated 
with  zinc  oxide  and  a  little  water,  the  fatty  acids  being 
used  either  pure  or  diluted  with  boiled  oil.  The  resulting 
zinc  soap  can  bo  mixed  into  an  emulsion  with  raw  or 
boiled  oil,  and  the  emulsified  oil  will  then  form  a  thick 
paste  with   znic   oxide  or  other   pigment,   and   the  con- 


stituents will  not  separate  even  on  prolonging  standing. 
It  is  claimed  that  in  this  way  the  covering  power  and 
qualities  of  resistance  looked  for  in  lead  pigments  are 
imparted  to  zinc  oxide. — C.  A.  M. 

(5.)— RESINS,     VARNISHES. 

I  English  Patents. 

I    Turpentine   and   other   products  from   wood ;     Method   of 

and    apparatus    for    extracting .     P.    M.    Justice, 

\        London.     From  M.  McKenzie,  Plainfield,  U.S.A.     Eng. 
I        Pat.  15,338,  July  5,  1906. 

SEEFr.  Pat.  367,926  of  1906  ;  this  J.,  1906,  1226.— T.  F.  B. 

Elastic  material  or  plastic  compound  suitable  for  electrical 
and  mechanical  purposes,  varnishes,  or  the  like.  H.  E. 
Kershaw.  Eng.  Pat.  24,622,  Nov.  28,  1905.  XHIC, 
see  below. 

(C.)— INDIA-RUBBER,  &c. 

Assam  rubber  and  its  commercial  prospects.     H.  H.  Mann. 
Agricult.  J.  of  India,  1906,  I.,  390—398. 

The  only  rubber-bearing  tree  lending  itself  to  cultivation 
in  North- East  India  is  Ficus  elastica,  which  is  in  every  way 
inferior  to  Hevea  and  Castilloa,  but  has  been  successful 
in  Java  and  the  Malay  States.  The  author,  after  discussing 
the  results  of  private  and  Government  experimental 
plantations,  arrives  at  the  conclusion  that  the  culture  of 
Ficus  in  Assam  is  not  likely  to  be  a  profitable  speculation 
in  itself,  but  may  advantageously  be  resorted  to  as  a 
by-culture  in  connection  with  tea-planting.  For  details 
as  to  the  knowledge  so  far  available  with  regard  to  Ficus, 
the  original  should  be  consulted. — W.  A.  C. 

India-rubber  ;    Effect  of  powdered  glass  on  the  vulcanisation 

and  oxidation  of .     R.   Ditmar  and  0.  Dinglinger. 

Gummi-Zeit.,  1906,  21,  234—235. 

Peruvian  rubber  was  mixed  with  4  per  cent,  of  sulphur 
and  rising  percentages  of  finely  powdered  and  sifted  glass, 
and  vulcanised  for  two  hours  under  a  pressure  of  six 
atmospheres.  The  products  were  subjected  to  the  usual 
mechanical  and  oxidising  tests.  It  was  found  that  the 
breaking  strain  increases  uniformly,  up  to  20  per  cent,  of 
added  glass,  whilst  the  elongation  is  not  definitely  affected 
in  either  sense.  The  tendency  to  oxidation  diminishes 
with  increased  admixtures.  The  more  highly  loaded, 
and  therefore  porous,  specimens  have  the  combined 
oxygen  relatively  more  evenly  distributed  throughout 
the  mass. — W.  A.  C. 

English  Patents. 

Elastic  material  or  plastic  compound  suitable  for  electrical 

and  mechanical  purposes,  varnishes,  or  the  like.     H.  E. 

Kershaw,  Kenley,  Surrey.     Eng.  Pat.  24,622,  Nov.  28, 

1905. 

The  gum  of  the  sapota  mtdlerii  tree  is  digested  with  carbon 

bisulphide,  or  similar  solvent,  together  with  an    alkaline 

phosphate  and  some  thickening  agent,  such  as  tar  and, 

if  desired,  shellac,  resin,   or  gum.     After  evaporation  of 

the  solvent  an  elastic  material  is  obtained,  suitable  for 

electrical  and  other  varnishes,  or  it  may  be  amalgamated 

w  ith  pyroxylin  to  produce  a  preparation  similar  to  celluloid 

but  less  liable  to  crease.     It  is  also  capable  of  vulcanisation 

by  any  well-laiown  method. — S.  R.  T. 

Elastic  substance  similar  to  india-rubber  and  its  method 
of  manufacture.  L.  Roland,  Paris.  Eng.  Pat.  10,704, 
May  7,  1906. 

SEEFr.  Pat.  364,075  of  1906  ;  this  J.,  1906,875.  — T.  F.  B. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Liming  ;   Mode  of  action  of {in  leather  manufacture]. 

E.  Stiasny.  Gerbcr.,  1906,  32,  200—202,  214—216, 
228-231,  242—243,  258—260,  272—274,  288-290. 
The  object  of  liming  is  to  loosen  hair  aiul  at  same  time  to 
swell  the  hide.  Simple  liming  is  couductetl  with  milk  of 
lime,  but  alkalis,  sodium  and  arsenic  sulphides,  &c.,  aro 
frequently  added  io  intensify  or  modify  the  action.     The 
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"•willing"  of  the  hide  is  charaitorisod  l>y  rtbsorption  of 
water  and  iiunjase  of  weijjht.  but  at  the  :5ainc  time  an 
action  take5  \Atu.'e  «hii-h  may  Ih>  dosoril>ed  as  '■phimning" 
bv  which  the  soft  and  tUu-cid  hidelnvomes  tinn  ami  elastic. 
This  (Uunipiii);  is  also  ju-ixhieed  by  acids,  and  is  not  a 
Dec«cs«ry  a  inont  of  swellin):.  but.  as  will  bo  seen, 

•n  indepei  ■  of  certain  liminj;  mrtterials.      Hesides 

these  visit  :  _  >.  the  at»sorption  and  change  of  the 

liming  substances,  and  the  sohition  and  change  of  hide- 
sabBtance  must  be  con.sidertxl.  J^acterial  action  also  plays 
w>me  j>art  when  old  limes  are  employed,  but  cannot  be 
here  considenxl.  since  chemical  changes  alone  are  sufticient 
to  produce  the  required  etfeets.  Since  lime  only  exists 
in  very  dilute  solution,  ami  hence  almost  completely 
ioni.'ieil.  whilst  undissolveil  lime  can  have  no  direct  action, 
it  would  apjiear  tliat  either  hydroxyl  or  calcium  ions 
must  be  the  active  agents  ;  and  as  a  similar  effect  is  not 
producetl  by  calcium  salts,  while  it  is  common  to  other 
caustic  alkaline  solutions,  it  is  obvious  that  hydroxyl 
ions  play  an  important  part.  Exj>eriments  however 
(on  carefully  salted  and  well  washed  calf-skin),  led  to  the 
following  results  : — Solutions  of  various  bases  of  ^Y/20 
strength  (approximately  that  of  lime-water)  produced 
Tery  unequal  effects  in  swelling,  plumping,  and  loosening 
the  hair.  In  six  days,  sotlium  hydrate  prcxluced  the  greatest 
swelling  and  plumping  effei't.  whilst  no  loosening  of  hair 
occurred  ;  ammonia  gave  less  increase  of  weight,  and  the 
skin  remained  quite  soft,  but  hair  was  fully  loosened  ; 
baryta  and  lime  were  intermediate  in  effect.  J\'/10 
solutions  eave  analogous  results.  Sodium  and  ammonium 
h>"droxidf^  vary  much  in  dissociation,  and  consequently  in 
concentration  of  free  hydroxyl  ions,  but  solutions  equiva- 
lent in  this  resjiect  still  behaved  differentlv.  Further 
experiments  with  sodium  hydrate  of  .Y/1  and  lower  con- 
centrations showed  that  the  plumping  and  swelling  effects 
inereaaed  with  concentration,  though  not  in  direct  ratio ; 
and  that  the  loosening  of  hair  only  occurred  in  the  higher 
coDcentration,  A'/l  solution  actually  attacking  the  hair 
iteelf.  In  all  cases  the  increase  of  weight  by  absorption 
of  water  rapidly  increased  during  the  first  24  hours, 
•nd  then  considerably  diminished  during  the  continuance 
of  the  experiments,  which,  in  the  case  of  the  weaker 
dilations,  reached  10  days.  The  plumping  or  stiffening 
effect  was  considerable  even  in  the  A'/20  solution.  It 
might  be  suggested  that  the  retention  of  the  hair  was  due 
to  the  compression  of  the  hair-jx)res  due  to  swelling, 
but  this  is  negatived  by  the  fact  that  even  after  the  plump- 
ing was  considerably  reduced  by  washing  in  tepid  water, 
the  hair  remained  perfectly  tight.  A  similar  series  of 
experiments  wa.s  carried  out  with  ammonia  with  markedly 
■-  Swelling  increased  with  concentration, 
-V/1   solution  nearly  the  same  degree  as 

j.drate,  but  even  in  the  weaker  solutions, 

loosening  of  the  hair  occurred  on  the  first  day,  and  all  the 
pie^e*  remained  quite  soft  and  unplumi)ed,  showing  the 
mdei«-ndence  of  suelling  and  plumiting.  The  deiK-ndence 
of  nwelling  on  the  concentration  of  the  hydroxyl  ions  was 
•gain  very  markefl,  and  this  i»oint  was  further  confirmed 
by  an  exjjennient  in  whifh  the  ionic;  disH(x:iation  of 
Ammonia  wa»  rei>rci»wd  by  a*ldition  of  ammonium  chloride, 
with  a  corresponding  diminution  of  swelling  and  also  some 
leaaened  loosening  of  the  hair.  So  far,  the  observations 
have  been  confined  to  phyciral  changes  in  the  hide,  but 
the  rhcmiral  changes  in  the  liming  liquors  must  now  be 
considered.  For  this  yuriKmc,  dilution  of  the  solutions 
bjr  the  water  of  the  wet  hide  was  taken  into  account, 
the  water  determination>  king  iiia*Je  either  by  a<  lual 
drjing  ol  a  portirm  of  the  sample,  or  bv  immersing  for 
24  hours  in  IWi ...  of  jtrong  alcohol,  of  which  the  gravity 
J^**^!**'  ■    '        and  after  the  exi«riiiient  by  Slohr's 

'••r   calculated    by   ordinary   fables. 
'■'-I  agreement.     It  is  shown  that 
rtxd   by  hide  increases  largely 
I    the   solution,   and    thit  lime 
ATI.  ai»*</rli.«]  much  mc/re  largely  than  sodium 
rn«a«..irf-.l  in  r.i .  .if  A/Ki  IICI,  whilst  aininonia 
■  m  sodium  hydrate.     The 
•  I  ions  are  largely  removed 
■  1    .m   f/f  the  diHHf»lve<l    base, 
'•t  the  latter   by  dinsolved   hide  sub- 
a/»i»inh    npp-am    Jo     take     place ; 
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the  total  base  in  the  solution  diminishes,  and  a  portion 

of  it  Ix'comcs  neutral  to  ])hcnolphthalein,  though  not  to 
methyl  orange,  by  combination  with  weak  organic  acids. 
The  dissolved  hide  substance  increases  with  the  concen- 
tration of  the  alkaline  solution,  and  is  much  greater  with 
potassium  and  sodium  hydrates  and  ammonia,  than 
with  calcium  or  bariuni  hydrates.  \\'ith  shredded  gelatin, 
the  solution  of  organic  matter  is  least  with  ammonia. 
The  action  of  milk  of  lime  is  frequently  "  sharpened  " 
or  increased  by  additions  which  either  increase  the  concen- 
tration of  the  OH  ions  or  introduce  SH  ions.  Among  the 
former  arc  not  only  the  alkalis,  but  alkaline  salts  of  acids 
which  form  difficultly  soluble  and  consequently  little 
ionised  compounds  with  lime.  In  simple  lime-milk,  the 
saturated  solution  is  in  equilibrium  with  the  undissolved 
lime  on  the  one  hand  and  with  the  Ca  and  OH  ions  on 
the  other.  If  sodium  sulphate  be  added,  calcium  sulphate 
is  formed  and  thus  calcium  ions  are  withdrawn  from 
solution  and  replaced  by  the  more  soluble  sodium 
ions,  and  this  proceeds  till  the  concentration  of 
calcium  ions  of  hydrate  and  sulphate  is  such  that  no 
more  lime  can  go  into  solution,  but  as  the  OH  ions  are 
equivalent  to  the  combined  valency  of  the  calcium  and 
sodium  ions  existing  as  hydrates,  the  total  concentration 
of  OH  ions  is  greatly  increased.  With  the  still  less 
soluble  carbonates,  oxalates,  and  phosphates,  a  still 
greater  concentration  is  attained  before  equilibrium  is 
reached.  A  similar  result  is  produced  by  the  addition  of 
ammonium  salts,  the  less  ionised  ammonium  hydrate 
being  formed  which  forms  a  reservoir  of  potential  hydroxyl 
ions,  whilst  the  actual  concentration  of  OH  ions  is 
increased  by  the  continued  solution  of  lime.  The 
effect  is  thus  similar  to  the  direct  addition  of  the  alkalis 
except  that  the  equilibrium  concentration  is  limited ; 
and  in  most  cases  the  effect  on  the  hide  is  what  would  be 
expected  from  a  combination  of  those  of  the  different 
alkalis  already  described,  ammonia  forming,  however, 
a  remarkable  exception,  producing,  as  was  to  be  expected, 
less  plumpness  in  proportion  to  the  swelling,  but  scarcely 
increasing  the  unhairing  effect  which  is  so  marked  in 
ammonia  alone.  This  is  attributed  to  the  tendency 
of  ammonia  to  produce  complex  calcium-ammoniunv 
compounds  such  as  the  well-known  Ca(NHj)g.Cl2. 
Similar  effects  occur  in  presence  of  zinc  and  barium  salts, 
but  not  with  sodium  or  potassium  hydrate,  and  the 
observation  is  of  practical  importance  in  judging  of 
the  effect  of  the  ammonia  present  in  limes  from  their 
action  on  the  hide  substance.  In  recent  times,  the  use 
of  agents,  which  produce  SH  ions,  such  as  alkaline  sulp- 
hydrates,  and,  indirectly,  arsenic  sulphides,  has  become  of 
great  importance.  The  author  shows  that  SH  ions  alone 
as  in  calcium,  barium,  or  sodium  sulphydrate  solutions 
fully  saturated  with  hydrogen  sulphide,  produce  neither 
swelling  nor  unhairing  effects.  It  is,  therefore,  necessary 
for  atlvantageous  action  that  hydroxides  also  be  present, 
and  it  is  shown  that  to  })roduce  the  most  satisfactory 
unhairing  and  swelling  effect,  equal  parts  of  hydroxide  and 
sulphydrate  should  be  used,  excess  of  the  latter  being 
very  disadvantageous.  It  is  pointed  out  that  this  con- 
dition results  from  the  use  of  sodium  sulphide  alone,  which 
hydrolyscs  into  sodium  sulphydrate  and  sodium  hydrate. 
With  temporary  hard  waters,  this  equilibrium  is  upset  by 
the  conversion  of  hydrate  into  carbonate,  and  to  get  good 
results,  it  is  necessary  to  restore  this  equilibrium  by 
the  a<ldition  of  lime  or  sodium  hydrate.  Red  arsenic 
sul|)hide  is  ('mploycrl  as  a  "  shar))ening  '  agent  for  limes 
for  glove  kid  and  some  other  fuie  Icatliers,  although  the 
yellow  sulphide  will  also  produce  an  unhairing  mixture. 
It  is  usually  aildcd  to  considerable  excess  of  hot  slaking 
lime.  It  has  been  shown  by  von  Schroeder  and  Schmidtz- 
Dumont  (Ding.  I'olyt.  J.,  189(5)  that  nearly  all  the  sulphur 
under  these  t^onditions,  forms  calcium  sulphydrate,  most  of 
the  arsenic  remaining  undissolved  (in  ])art  as  metallic  As),. 
though  tra<:es  of  soluble  calcium  sulpharsenite  or  oxy- 
Kulpharwni1<!  arc  formed,  which  are  shown  to  have  no 
unhairing  elTc-<:t,  and  a  portion  (jf  hy<lrog<!n  sulphide  is 
evolved.  The  hydroxyl  concentration  in  presence 
of  cxccHH  of  lime,  is  that  of  an  ordinary  lime- 
liquor.  If  arsenic  suljihido  is  mixed  with  an  insufficient 
[jrojtortion  of  liiiu-,  considerable  (juantities  of  calc^ium 
snlpharBcnitc  are  foimed.       Some    obnervationB    on    old 
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and  used  limes  showed  that  the  ammonia  and 
amines  present  had  no  appreciable  effect  on  the  unhairing, 
and  that  the  specific  effects  of  such  liquors  are  almost 
entirely  due  to  bacterial  action,  and  are  prevented  by  the 
addition  of  agents  such  as  chloroform  which  suspend  or 
destroy  bacterial  activity. — H.  Br. 


Leather ';    Determination  of  the  specific  gravity  of . 

R.   A.    Earp.     Collegium,    1906,   422—424. 

The  "  apparent "  specific  gravity  of  the  sample  is  deter- 
mined by  weighing  the  mercury  displaced  (M)  by  a  weighed 
piece  of  the  leather  (W)  pushed  into  a  full  stoppered  bottle 
of  the  liquid.  The  bottle  used  has  a  wide  curved  rim, 
and  is  filled  with  merciu'y.  The  stopper  is  carefully 
inserted,  after  which  it  is  removed  and  the  leather  put  in 
end  ways,  the  stopper  being  again  pushed  down,  and  the 
mercury  which  collects  on  the  rim  poured  off  and  weighed. 

M. 
Then   sp.    gr.  =  W.  ,„  .  ■       To    determine     the    "real" 

^    ^  13-06 

specific  gravity  of  leathers,  samples  must  be  dried  at 
100°  C.  until  constant  in  weight.  Weighed  portions  (2  to 
3  grms.)  are  immersed  in  a  bottle  of  paraffin  oil  of  known 
specific  gravity.  After  soaking  for  a  night  to  expel  air, 
the  samples  are  taken  out,  wiped,  and  again  weighed, 
and  their  volumes  determined  by  the  mercury  method. 
From  the  original  weight,  the  final  weight,  and  the  volume, 
specific  gravities  can  be  calculated.  Let  W  =  original 
weight,  m;  =  increase  in  weight  {i.e.,  difference  between 
first  and  second  weighings)  ;  S  =  specific  gravity  of 
leather,  s  =  specific  gravity  of  oil  ;V  =  volume  of  leather 
as  determined,  and  i\  and  i'2  =  volumes  of  leather  sub- 
stance and  oil  absorbed  respectively,  then  :  (1)  1;^  -ht'2= V  ; 
(2)  Si»i=W;    (3)  sv2  =  io.     Substituting  for  v^  and  v^  in 

(1),  we  have  -^  +  -=V.    Whence  S  =  ,^-^^^.— S.  R.  T. 


English  Patent. 

Leather ;    Treatment  of  waste .     A.  G.  Inrig,  London. 

Eng.  Pat.  25,467,  Dec.   7,  1905. 

Waste  leather  is  heated  with  an  alkaline  solution,  con- 
sisting of  milk  of  lime  containing  caustic  soda  and  acetic 
acid,  till  a  pulp  is  produced,  when  the  mass  is  removed 
to  a  bath  of  dilute  sulphuric  acid.  The  acid  mixture  is 
heated,  and  the  matter  which  rises  to  the  surface  is 
skimmed  off  and  dried,  and  may  be  moulded  under  the 
influence  of  heat  or  rolled  into  sheets  suitable  for  electrical 
purposes.  It  may  also  be  mixed  with  sawdust,  stannate 
of  soda,  and  hide  glue,  after  which  the  mass  is  ground, 
thoroughly  mixed  and  used  hot  for  coating  surfaces,  or 
moulded  as  desired.  Sawdust  may  be  replaced  by  such 
waste  materials  as  rags,  paper  waste,  or  straw  (which  are 
introduced  with  the  alkali),  whilst  the  addition  of  bichro- 
mate of  potash  or  rubber  renders  the  preparation  suitable 
for  the  production  of  fireproof  floor  covering  or  golf 
balls.— S.  R.  T. 


French  Patents. 

Leather ;    Patent   ,    and   method   of   preparing   same. 

The  Patent  Leather  Co.  of  America.     Fr.  Pat.  368,383, 

July  26,  1906. 
The  leather  is  coated  with  a  liquid  contaming  pyroxylin 
dissolved  in  amyl  acetate,  and  diluted  with  alcohol  and 
a  non-drying  oil,  the  last-named  in  sufficient  quantity 
to  form  a  viscous  mass.  This  treatment  is  followed  by 
successive  coatings  with  a  liquid  containing  a  soluble 
nitrocellulose  and  a  smaller  proportion  of  oil. — C.  S. 

Casein ;    Manufacture  of  plastic  masses  from .     J. 

Kathe.     Fr.   Pat.    368,704,   Aug.   8,    1906. 

The  casein  is  heated  with  water  before  being  moulded 
and  compressed,  or  it  is  treated  with  steam  at  the  ordinary 
pressure  or  in  vacuo. — C.  A.  AL 
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Beetroot ';    Colloidal  water  in  .     Non-influence  of  fibre 

in  the  analysis  of  beetroot  by  hot  or  cold  aqueous  digestion. 
H.  and  L.  Pellet.  Bull.  Assoc.  Chim.  Sucr.  et  Dist., 
1906,  24,  615—627. 
Sucrose  is  not  uniformly  distributed  throughout  the 
beetroot ;  in  some  cells,  the  juice  is  rich,  in  others  it  is 
poor,  in  sucrose,  whilst  somo  cells  contain  only 
water  and  salts.  To  this  sucrose-free  water  in 
beetroot,  Scheibler  gave  the  name  of  colloidal  water. 
When  the  beetroot  is  grated,  some  of  the  cells  are  com- 
pletely broken,  and  others  are  more  or  less  damaged,  the 
remainder  being  left  intact.  When  the  pulp  is  expressed, 
the  broken  cells  yield  their  juice  most  readily  ;  with 
increased  pressure,  the  partially  damaged  cells  yield  their 
juice.  Hence,  an  analysis  of  the  juice  will  only  give  an 
accurate  result  if  the  cells,  from  which  the  juice  has  pro- 
ceeded, are  representative  of  the  whole  root.  Increase 
of  temperature,  fine  grinding  of  the  pulp  {e.g.,  with  the 
Sans  Pareille  press),  and  dilution  of  the  latter,  facilitate 
the  complete  diffusion  of  all  the  juices  in  the  beetroot. 
The  authors  show  that  complete  diffusion  occurs 
when  the  finely  ground  pulp  is  digested  with  cold  water 
or  hot  alcohol.  Diffusion  is  also  complete  when  coarser 
pulp  is  digested  with  hot  water.  In  beetroot  analysis 
by  the  hot  or  cold  aqueous  digestion  methods,  the  volume 
occupied  by  the  fibre  is  equal  to  its  true  volume  {i.e.,  as 
dry  matter). — L.  E. 

Beetroot  juice ;    Defecation  of   crude  with  phospho- 

tungstic  acid.  Non-influence  of  the  precipitate  on  the 
sugar  content  of  the  juice.  H.  and  L.  Pellet.  BuU. 
Assoc.  Chim.  Sucr.  et  Dist.,  1906,  24,  613—615. 

Scheibler  has  stated  that  the  precipitate  formed  on 
defecating  beetroot  juice  with  phosphotungstic  acid, 
absorbs  water  from  the  juice,  the  sucrose  content  of  the 
filtrate  amounting  to  three  times  that  of  the  original  juice. 
The  authors  ha%'e  determined  the  sucrose  contents  of  the 
pulp  and  juice  of  old  beetroots  and  of  the  juice  of  new 
beetroots,  using  phosphotungstic  acid  and  basic  lead 
acetate  in  parallel  expei'iments.  The  results  did  not 
confirm  Scheibler's  observation  ;  there  was  no  practical 
difference  between  the  solutions  defecated  with  phospho- 
tungstic acid  and  basic  lead  acetate  respectively.  Phos- 
photungstic acid  is  a  bad  defecating  agent ;  the  solutions 
filter  slowly,  and  it  is  often  difficult  or  impossible  to  take 
the  polarisation  reading  of  the  filtrate,  owing  to  the 
formation  of  a  violet  or  black  coloration. — L.  E. 

Viscosities  ,;    Comparative of  sucrose  and  invert  sugar 

solutions.  H.  Pellet  and  C.  Fribourg.  Bull.  Assoc. 
Chim.  Sucr.  et  Dist.,  1906,  24,  666—668.  (See  also 
this  J.,  1906,  1059.) 

The  authors  have  determined  the  viscosities  of  a  series 
of  solutions  containing  varying  proportions  of  sucrose 
and  invert  sugar,  the  total  amounts  of  both  sugars  in 
solution  being  65  per  cent,  in  each  case.  The  results 
show  that  the  viscosity  diminishes  as  the  proportion  of 
invert  sugar  increases,  and  that  the  ratio  of  the  viscosities 
of  solutions  containing  sucrose  and  invert  sugar  respec- 
tively (65  per  cent,  solutions  in  each  case),  is  about  2: 1, 
this  ratio  not  being  affected  by  temperatme.  The  lower 
viscosity  of  invert  sugar  solutions  explains  the  greater 
fiuidity  of  cane-sugar  products  as  compared  with  beet- 
sugar  products  of  the  same  dry  substance  content,  and 
explains  also  the  readiness  with  which  the  former 
crystallise.  — L.  E. 

Sugars  ;    Colour  reaction  for  reducing .      Ch&vassieu 

and  Morel.  Compt.  rend.,  1906,  143,  966—967. 
The  reagent  is  prepared  by  dissolving  1  grm.  of  m- 
dinitrobenzene  in  100  c.c.  of  alcohol,  and  adding  35  c.c. 
of  33  per  cent,  caustic  sotla ;  the  mixtiu-e  is  rose-coloured 
(caused  by  the  action  of  alcohol  on  dmitrothiophene  present 
in  the  dinitrobenzene),  but  the  tint  is  not  deep  enough 
to  interfere  with  the  colour  reaction.     By  treating  20  c.c. 
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of  a  I  per  cmt.  solution  of  the  substance  under  examina- 
tion with  10  CO.  of  the  reagent,  the  folUnviui:  results  are 
obtaujwl  : — With  suonvk*.  no  colour ;  with  maltose, 
lattoe^e,  ilestr».vk\  galaeti^s*'.  and  j\ral>inose,  a  violet  colour 
within  lo  minutes  :  with  hevulose.  a  violet  colour  within 
two  to  thrve  minutes  (hevxdose  may  thus  be  distinguished 
in  the  presence  of  aldost\sl.  Similar  results  are  obtained 
when  0-1  fvr  cent,  solutions  of  the  carbohydrates  are 
Tised  ;  the  colours  are,  however,  proiluced  more  slowly. 
Aklehydes  and  ketones  containing  no  hydroxyl  groups, 
give  a  red  colour,  uric  acid,  a  violet  colour  with  the 
rea^nt ;  hence  suUstances  under  examination  must  be 
free  fi\>m  these  comjKninds,  Albumins,  albumoso.s.  acid 
smidt'^.  urea,  and  creatine  pive  no  colour,  and  ilo  not 
interfere  with  the  reaction.  This  reaction  possesses  the 
advantage  of  being  very  readily  executed. — L.  E. 


Came  muiUu»e»  :   Reducing  sugars  in ,•   their  infiitence 

on  Ike  qualHif  and  quatitiii/  of  the  tnolasges  obtained. 
H,  Pellet.  Bull.  Assoc.  Chim.  Sucr.  et  Dist..  1906, 
24.   6(>i>— G72. 

It  ha«  been  suggested  that,  since  sucrose  is  less  soluble 
in  iii\trt  .-Uijar  solution  than  in  water,  addition  of  invert 
.-u^.ir  t..  i:..  ..i~>cs  should  facilitate  crystallisation  of  the 
tUiri.«.-.<.  Ihc  author  shows  that  such  is  not  the  case; 
addition  of  invert  sugar  causes  the  retention  of  a  larger 
quantity  of  water  which  more  than  counterbalances  the 
lower  solubilitv  of  the  sucrose. — L.  E. 


Engush  P.\test. 

Ctntrifvgal  machines  [for  massecuUe,  d-c.].  W.  Hulme 
and  C  J.  Croefield,  Liverixwl.  Eng.  Pat.  24,175, 
Nov.  23,  1905. 


Thk  mixtorea  to  be  Beparated,  ma.n.wcuite,  for  example, 
H  fed  from  the  pi[*,  t.  into  the  funnel,  a,  from  which  it 
fall*  on  to  the  di.^tributing  plate,  h,  which  bh  well  an  the 
eooical  cage,  7,  i*  carried  and  rotated  by  the  hhaft,  e. 
The  plate.  A,  han  a  slight  U|iw'ard  inclination,  and  in 
provifled  with  bla/len.  ;.  which  t*)gether  with  the  armtt,  c, 
impart  a  ccntnfutral  motion  to  the  mixture,  which  is 
thrown,  mi xerl  with  a  \nrv  finantity  of  air,  against  the 
inner  nurface  of  the  l.*aitket.  7.  The  air  and  iirjiiid  paHH 
I  drum,  and  the  driwJ  nugar  or  other 
'»Ti  the  inner  mirface  of  the  drum 
removed  by  the  wrajKTH,  k.  The 
^tir  and  liqui'l  in  the  casing,  m,  in  M;paratcd 
the  air  ewaping  through  the  ojirming, 
Km 


thro*:. 

•Olirl 

and 

whir 

br  ti. 

»«.      i'.rUr'JL'i-    i»    TnAiU-    to     Eng.    I'at.    2'jiil    of"  1W>7'; 

moil    any    claim    m«-ntion»-d    th"r»-in    i«    exempted    from 

claim  in  the  preaent  patent. — W.  H.  ('.  ^  '   ^,_^ 
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Yeast  ;•    Influence  of  the  chemical  constitution  of  the  nitro- 
genous   nutrient   on   the   fermentative   eapacity   of . 

H.  Pringshcim.     Ber.,  190(5.  39,  4048—4055. 

The  author  has  observed  that  the  fermentative  functions 
of  yeast  are  intluenced  by  the  nature  of  the  nitrogenous 
nutrition  which  is  presented  to  it,  and  that  in  many 
cases,  although  there  is  a  distinct  growth  and  repro- 
duction of  the  yeast,  the  latter  is  incajiable  of  fermenting 
sugar,  i.e..  it  !ii)i)arently  secretes  no  zymase.  This  con- 
dition dcjicnds  on  the  chemical  constitution  of  the  nitro- 
genous nutrient,  snd  the  suhstances  which  are  capable  of 
contributing  to  the  builtling  up  of  protoplasm  endow'ed 
with  fermentative  propertied  are  mainly  those  which 
contain  the  grouping  .NH.CH.CC)  in  their  molecule. 
This  classification  includes  all  the  amino-acids,  the  degrada- 
tion products  of  albumin.  Guanine  and  uric  acid,  which 
contain  the  closely  allied  group  .NH.C.CO,  also  serve 
for  the  nutrition  of  a  fermentative  yeast.  Ammonium 
salts,  of  course,  are  an  exception  to  this  rule,  and  are 
active  nutrients.  On  the  other  hand,  a  limited  reproduc- 
tion but  no  fermentation  was  observed  in  media  con- 
taining, in  addition  to  sugar  and  mineral  salts,  nitrogenous 
compounds  not  poisonous  to  yeast  but  not  containing 
the  critical  group  formulated  above.  Of  such  compoimds, 
acotamide,  aniline,  benzamide,  acetanilide,  benzylamine, 
pyridine,  and  several  others  were  tested.  The  author, 
therefore,  proposes  this  biological  property  as  a  test  for 
the  presence  of  the  group  .NH.CH.CO  in  nitrogenous 
compounds  of  unknown  constitution. — J.  F.  B. 

Yea^t ;     Production    of    fusel    oil    by .     F.  Ehrlich. 

Ber.,  1906,  39,  4072—4075. 

The  author  comes  to  the  same  conclusion  as  Pruigsheim 
(this  J.,  1906,  1167)  that  no  fusel  oil  is  produced  in  the 
fermentation  of  sugar  by  sterile  "  Acetondauerhefe,"  even 
if  leucine  be  present.  This  was  proved  not  only  directly 
but  indirectly,  by  the  observation  that  the  leucine  was 
unchanged  during  the  fermentation.  The  fermentatioa 
of  r-leucine  by  living  yeast,  with  the  production  of  fusel 
oil,  takes  place  preferentially  at  the  expense  of  the  Z-leucine, 
and  the  residue  consists  chiefly  of  rf-leucine,  but  in  the 
case  of  "  Acetondauerhefe  "  the  r-leucine  was  recovered 
still  optically  inactive.  From  this  it  follows  that  the 
fermentation  of  leucine  depends  on  a  process  quite 
distinct  from  the  ordinary  fermentation  by  zymase.  If 
it  is  the  result  of  enzyme  action  at  all,  the  enzyme  in 
question  must  be  destroyed  by  the  treatment  employed 
for  killing  the  yeast  cells.  The  author  believes  that  the 
production  of  fusel  oil  is  closely  connected  with  the 
process  of  albumin  synthesis  in  the  yeast  cell. — J.  F.  B. 

Borates  ;   Coagulation  phenomena  caused  by .     \Agglu- 

tination  of  yeast].  II.  H.  van  Laer.  Bull  Soc.  Cliim. 
Belg.,  1906,  20,  277—288.  (See  also  this  J.,  1905, 
555.) 

When  yeast  is  killed  by  heating,  the  critical  quantity  of 
borax  required  for  coagulation  is  increased  ;  as  the  amount 
of  borax  is  increased  beyond  the  critical  quantity,  the 
flocks  become  larger  and  settle  more  rapidly.  During 
the  "preservation  of  dead  yeast  (protected  from  bacterial 
attack),  anti-coagulating  acids  are  formed  which  augment 
considerably  the  amount  of  borax  requisite  for  coagula- 
tion ;  these  inhibiting  substances  are  found  chietly  in 
the  liquid  surrounding  the  dead  cells.  Alkalinity  of  the 
medium  favours  the  coagulating  action  of  borax  on  dead 

fre&Bt  cells  considerably,  but  only  slightly  in  the  case  of 
iving  yeast,  probably  because  living  yoast  reacts  against 
an  excess  of  alkali,  with  the  production  of  acids.  Dead 
yeast  cells  are  not  coagulated  by  boric  acid  ;  if,  however, 
the  li(|uid  is  rendered  sullicienliy  alkaline  with  caustic 
soda,  coagulation  is  eflected  by  boric  acid.  With  increas- 
ing alkalinity,  this  coagulation  becomes  complete,  and 
is  effected  by  very  small  (juantities  of  boric  acid  ;  by 
increasing  the  amount  of  the  latter  beyond  that  required 
for  complete  coagulation,  the  yeast  flocks  become  larger 
and    the   deposit   firmer.     On    adding    the    first   drop   of 
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boric  acid  solution  to  the  alkaline  dead  yeast  suspension, 
the  yeast  cells  are  distinctly  affected,  although  visible 
flocculstion  has  not  occurred  ;  the  dead  cells  adhere  for 
a  longer  or  shorter  time  to  the  bottom  of  the  flask  when 
the  latter  is  inverted.  Hence  the  critical  quantity  only 
represents  that  quantity  of  boric  acid  which  produces 
flocks  large  enough  to  be  visible.  Ammonia,  like  caustic 
soda,  enables  boric  acid  to  agglutinate  yeast,  but  its 
action  is  less  powerful. — L.  E. 

Portland  cement ;   Action  of  acid,  alkaline,  and  fermenting 
liquors  on .     Rohland.     IX.,  page  19. 

English  Patents. 

Beer ;    Fermenting  vats  for    use    in    the   manufacture    of 

.     [Frolh  condensation].    J.   Tonnaer  and  J.  J.  de 

Keersmaecker  et  Fils,  Brussels.     Eng.  Pat.  37,  Jan.  1, 
1906. 


The  fermentation  vessel.  A,  (see  figure)  is  provided  with 
a  lid,  B,  at  a  suitable  height.  This  lid  has  perforations, 
O,  and  a  central  opening  at  C^,  to  which  is  fitted  the 
froth  condenser,  C.  The  vessel  is  filled  with  wort  up  to 
the  level,  C^,  at  the  top  of  the  lid,  and  the  froth  rises 
up  the  pipe,  C^,  until  it  overflows  into  the  perforated 
annular  basin,  C^,  where  it  is  condensed  and  thoroughly 
oxygenated  before  it  falls  back  into  the  tun.  By  placing 
the  lid,  S,  upon  the  top  of  the  pipe,  C^,  barm  can  be 
dra\vn  off  through  the  branch,  J.  and  pipe,  T  ;  at  other 
times  the  lid,  S,  closes  the  branch,  J,  at  the  position,  S^. 
At  the  end  of  the  fermentation  the  beer  is  drawn  off  at  F, 
and  the  barm  at  G.  D  is  an  attemperator,  E  a  thermo- 
meter, and  H  is  an  inlet  for  sterilised  air. — J.  F.  B. 

Beer ;    Process  of  mamtfacturing .     J.  F.  Bergo  and 

D.  Kainscop,  Lens,  France.  Eng.  Pat.  12,838,  June  1, 
1906.     Under  Int.  Conv.,  June  6,  1905. 

See  Fr.  Pat.  355,612  of  1905  ;  this  J.,  1905,  1248.— T.  F.  B. 

Fermenting  icort ;   Process  and  apparatus  for .     H.  A. 

Schalk,  New  York  City.     Eng.  Pat.   13,915,  June   18, 

1906. 
Sbe  U.S.  Pat.  831,748  of  1906  ;  this  J.,  1906,  1062.— T.F.B. 

Fkexch  Patents. 

Sugar  juices ;    Process  for  tlie  sulphitation  and  desulphita- 

tion  of ,  and  its  application  to  different  fermentation 

industries.  E.  A.  Barbet.  Fr.  Pat.  361,869,  Oct.  27, 
1905. 

See  Eng.  Pat.  13,217  of  1906  ;  this  J.,  1906,  1229.— T.  F.  B. 


Breiving  from  malt,   raw  grain,  or  their  derivatives  in  the 

form  of  grits,  7neal,  and  husks.     R.  Kubessa.     Addition, 

dated  July  13,  1906,  to  Fr.  Pat.  333,939,  July  9,  1903. 

Under    Int.    Conv.,    July    15,    1905.     (See    Eng.    Pat. 

15,935  of  1903  :    this  J.,'l904,  32.) 

The  husks,  either  dry  or  as  a  plain  or  filtered  mash,  are 

added  to  the  boiling  or  boiled  grits  wort,  before  adding 

the   meal,  in  order  to  cool  the  grits  wort  down  to  the 

saccharification   temperature   and    lessen   the    volume   of 

brewing  liquor  required.     The  meal  may  be  added  in  a 

drv  state  after  the  grits  wort  has  been  cooled  as  above. 

— C.  S. 

Alcohd ;    Process  for  denaturing  and  carhuretting . 

A.  J.  Durupt.  Fr.  Pat.  36S,713,  Aug.  8,  1906. 
About  2  per  cent,  of  methyl  alcohol  and  36  per  cent, 
of  liquid  hydrocarbon,  such  as  coal-tar  oil  or  petroleum, 
having  a  boiling-point  near  that  of  alcohol,  are  added 
to  alcohol.  The  mixture  is  submitted  to  distillation, 
and  is  afterwards  cooled  to  about  10'  C.  to  remove  highly 
volatile  solid  substances,  so  that  the  resulting  spirit 
contains  20  per  cent,  of  denaturing  and  carhuretting 
constituents.  The  addition  of  10  per  cent,  of  this  spirit 
to  neutral  alcohol  denatures  the  latter.  The  denatured 
alcohol  when  mixed  with  36  per  cent,  of  volatile  hydro- 
carbon furnishes  a  spirit  for  motors,  and  the  solid  portion 
separated  during  the  cooling  process  may  be  used  for 
heating   purposes. — W.  P.  S.  .,_  ■ 
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— .     M.  Balland. 
(See  also  this  J., 


Phosphorus  in  foods  ;    Distribution  of 

Compt.  rend.,  1906,  143,^969—970, 

1903,  313.) 

The  amount  of  jDhosphorus  in  a  number  of  foodstuffs 
was  determined  directly  (in  the  material  itself,  not  in  the 
ash)  with  the  following  results  : — 


Foodstuff. 


Percentage  of 
Phosphoric  acid. 


Wheat  (of  various  origins  except  Australian, 

which  is  lower  in  PaOs)    

Maize,  millet,  barley,  buckwheat,  rye,  sorghum, 

crude  rice   

Carrots,  cabbages,  turnips,  onions    

Asparagus  ends,  chicory,  cauliflowers,  lettuces, 

leeks 

Potatoes,  sweet  potatoes 

Truffles    

Lupins,  peas 

Haricot  beans,  lentils 

Beans 

Cherries,  strawberries,  currants,  oranges,  pears, 

apples,  grapes    

Dried  figs,  dates,  bananas    

Almonds,  dried  nuts 

Beef,  veal,  mutton,  fowl's  flesh 

Flesh  of  Fish  

Snails,  oysters,  mussels   

Various  cheeses   

Boasted  coffee 

Cocoa 

Hen's  eggs    

Fatty  substances  of  wheat  extracted  by  ether 
Fatty  substances  of  oats,  meat,  and  cheese, 

extracted  by  ether   

Butter  from  Isigny 

Commercial  lard    


0-65— 0-11 
(^  maximum 
I  about  0-80 

about  0-10 
(  maximum 
(  0-18 

maximum  0-2 

maximum  0-50 

0-61— 1-00 

up  to  1-35 

up  to  1-45 
\  generally 
/below  0-10 

up  to  0-30 

up  to  0-90 
)     seldom 
i  above  0'45 

0-60 

0.26—0-35 

0-68— 1-81 

up  to  0-40 

maximum  1"30 

0-26 

0-32 

}0-20 

0-13 
0-02 


— L.  E. 


English  Patents, 


Fat  contained  in  milk  and  other  dairy  produces  ;    Alkali- 
butyrometric   process  for  determining  the   perceiUage  of 

.     .\.  Sichler,  Leipzig,  Germany.     Eng.  Pat.   715, 

Jan.  10,  1906. 

See  Fr.  Pat.  362,444  of  1906  ;  this  J.,  1906,  710.— T.  F.  B. 
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Ctntnfk^    separators^      Cream     and    olhrr .     R. 

Hoddinott.  Battle.  Eng.  Pat.  3542,  Feb.  13,  190a 
Th«  interior  of  the  supjJy  tul>e  ha*  ritietl  grooves  rut  in 
it,  the  inclination  being  in  the  same  liireotion  as  that  in 
which  the  bowl  revolves.  The  objtvt  is  to  give  the  liquid 
entering  the  machine  a  rotary  motion  in  the  same  direction 
as  that  in  which  the  bowl  is  revolving. — W.  H.  C. 

Flour  or  other  ground  cereal  r    Mdhwi  of  teaching  ajid 

conditionittg .     I*   F.   Little,   London.     Eng.   Pat. 

6389.  March  IG.  190C 
XiTKOCKX  peroxide,  stored  under  pressure  in  bottles  or 
receptacii^    provideil    with   outlet    valves   through   which 
the  ea»  may  be  supplied  in  controlled  quantities,  is  claimed 
for  oleaching  tlour,  &c. — J.  F.  B. 

French  Patent. 

Tea    free    from    theine  ;     Preparation    of .     Kaflee- 

HandeU  Akt.-Ges.     Fr.  Pat.  368,804,  Aug.  11,  1906. 

Tka  leaves  are  first  extractetl  with  a  volatile  solvent, 
such  a«  ether,  petroleum  spirit,  benzene,  or  chloroform, 
in  order  to  remove  the  aromatic  substances  present.  The 
leaves  are  next  subjected  to  the  action  of  gaseous  ammonia, 
sulphur  dioxide,  or  hydrochloric  acid,  and  the  liberated 
theine  is  removed  by  further  extraction  with  chloroform. 
After  drying,  the  extracted  leaves  are  mixed  with  the 
extract  containing  the  aromatic  substances,  and  the 
Bolvent  distilled  otf,  with  constant  agitation. — W.  P.  S. 

(A)— SAXITATIOX  ;   WATER  PURIFICATIOX. 

Exhaust   verUilation    in   factories   and   work-ihops.     Home 
CifHce  Memorandum,  Nov.,   1906. 

ExHArsT  ventilation,  for  the  removal  of  injurious  dust 
and  fumes,  is  expressly  required  by  Regulations  and 
Special  Rules  in  several  dangerous  trades,  and  H.M. 
Inspectors  are  further  cmi>owcred  by  s.  74  of  the  Factory 
and  Workshop  Act  to  require  it  whenever  any  process 
is  carric-d  on  by  which  dust,  gas,  vapour,  or  other  impurity 
is  generated  and  inhaled  by  the  workers  to  an  injurious 
extent.  For  this  purpose  it  is  es.sential  to  apply  the 
exhaust  so  that  the  dust  or  fumes  shall  be  carried  away 
at  or  near  to  the  point  of  origin,  and  not  allowed  to  diffuse 
in  the  air  of  the  room  ;  and  further  that  the  installation 
thall  be  carefully  planned  with  regard  to  the  particular 
circumstances  of  each  cane.  While  great  advances  have 
been  made  in  this  direction  in  recent  years,  it  is  often 
iound  that  owing  to  misapprehension  of  the  conditions 
of  the  problem.  ineOective  installations  have  been  pro- 
Tidcd  »t  '  '  ''•  cost  ;  and  in  view  of  thin  it  has  been 

Uioogbt  •')  bnng  together,  for  the  information 

of  maouu  .  ..  ,  ^  number  oi  examples  of  well-planned 
instAlUtions,  which  in  practice  have  secured  the  desired 
rcralta.  Such  examples,  selected  by  Commander  Sir 
H.  P.  Freer  Smith,  have  now  lx*en  published  in  book 
form.     (See  page  1230  of  Journal  for  Dec.  31  st,  1900.) 

ExousH  Patents. 

Ozone  from   r/rygen   or  atmospheric   air  ;    Apparatus  for 

Ike  prfjductton  of ,  and  Us  apjJication  to  vonlilation, 

4tc.     J.   R.   Craig.     Eng.   Pat.    16,081,  Aug.   17,   1905. 
XJ^..  page  23. 

Wat'r;     Proeess   and    sysit.m    of    purifying .     ./.   F- 

Wixford.  St.  Ixjuis.     hng.  Pat.  19,214,  Sept.  22,  1905. 
Under  Int.  Con  v.,  June  20,  1905. 
gEE  I'.S.  Pa!.  KOT/r-  „f  j;,,,-  .   jj,iM  J.,  1900,  80.     Kefer- 
en  n  I.,  Sul^scction  0,  of    the 

P&  .  Its.  3550  of  1S69;    20.j9  of 

IttTI  ;    .i.y.'.i  .-:    l•.^4;     M.v.»  of   1885;    22,540  of   1891; 
and  12.861  and  18,266  of  1900.— T.  F.  B. 

Ha/<r;    Prr^css  of  purifying .     J,   F.    Wixford,   St. 

lMut».     Eng.  Pal.  111,215,  Sept.  22,  1905.     I  nder  Int. 

CouT.,  Sept.  23,   IM4. 
bCB  U.S.  Pat.  807,412  of  1905  ;   this  J.,  1906,  87.     Kefer 


ence  is  directed  under  Section  I.,  Subsection  6,  of  the- 
Patents  Act.  1902.  to  Eng.  Pats.  1893  of  1876;  60  of 
1877;  3593  of  1884;  6459  of  1885;  8883  of  1889; 
22,546  of  1891  ;  9646  of  1896;  12,861  of  1900;  11,354 
of  1901  ;   and  17,690  of  1904.— T.  F.  B. 

Filtering  media  [for  sewage']  from  sla^  ;    Manufacture  of 

.     F.     W'.     Stoddart,    Bristol.     Eng.     Pat.     3240, 

Feb.  9.  1906. 
Comparatively  large  lumps  of  slag,  suitable  for  the 
treatment  of  sewage,  are  formed  by  supplying  the  molten 
slag  under  some  pressure  to  the  upper  end  of  an  inclined 
pipe.  Near  the  lower  end  of  this  pipe  there  is  a  lateral 
opening  communicating  with  a  chamber  to  which  air 
under  pressure  can  be  supplied  intermittently.  Each 
time  that  air  is  supplied  from  this  opening  to  the  pipe, 
all  the  slag  between  the  opening  and  the  exit  end  is  cut 
off  and  ejected  in  one  lump,  whilst  the  slag  in  the  upper 
part  of  the  pipe,  being  under  greater  pressure,  will  not  bo 
driven   back. — A.  G.  L. 

French  Patents. 

Water  ;•  Mciliod  and  apparatus  for  purifying  and  sterilising^ 

hi)  means  of  ozonised  air.      J.  H.  Bridge.     Fr.  Pat. 

368,620,  Aug.   3,   1906. 

The  water  is  passed  through  a  U-shaped  pipe,  the  right 
limb  of  which  is  shorter  than  the  left,  and  at  its  top  is 
connected  with  a  closed  rectangular  chamber.  The  flow 
of  the  water  aspirates  a  current  of  ozonised  air  into  the 
pipe,  the  supply-pipe  for  the  air  entering  the  left  limb 
of  the  [J-pipe.  iJaffle-plates  are  provided  in  the  rect- 
angular chamber  to  aid  in  mixing  the  ozonised  air  with 
the  water,  and  any  unabsorbed  air  is  collected  at  the  top 
of  the  chamber  and  conducted  back  to  the  ozonising 
apparatus.  Several  modifications  of  the  plant  are  des- 
cribed.—W.  P.  S. 

Sterilising,  softening,  and  heating  water  and  other  liquids  ;; 

Process   and   apparatus   for .     G.    W.    W^estrope. 

Fr.  Pat.  368,756,  Aug.  9,  1906. 

See  Eng.  Pat.  26,527  of  1905  ;  this  J.,  1906,  1063.— T.  F.B. 

(C.)— DISINFECTANTS. 

English  Patent. 

Antiseptic   or   disinfecting   compounds.     J.    W.    England,. 
Philadelphia.     Eng.  Pat.  24,618,  Nov.  28,  1905. 

See  U.S.  Pat.  817,166  of  1906  ;  this  J.,  1906,  493.— T.F.B. 
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French  Patents. 

Cellulose  ;   Manufacture  of  fatty  acid  esters  of .     Act.- 

Ges.  f.  Anilinfabr.     Fr.  Pat.  368,738,  June  20,  1906. 

Esters  of  cellulose  are  prepared  by  the  action  on  cellulose 
of  the  anhydride  of  an  acid  of  the  fatty  series  in  presence 
of  mono-,  di-  or  tri-chloracctic  acid,  with  or  without  a 
diluting  agent.  For  the  preparation  of  cellulose  acetate, 
3  parts  of  cellulose  are  heated  at  50^ — 55°  C.  with  a 
mixture  of  8  parts  of  mono-chloracetic  acid  and  16  parts 
of  acetic  anhydride  until  ahomogeneous  soiutiouisoblained. 
Propionates  and  butyrates  of  cellulo.sc  are  obtained  in 
an  analogous  manner  by  the  action  of  the  corresponding 
anhydride  in  presence  of  chloiacetic  acid. — J.  F.  B. 

Cellulose  ;    Preparation  of  mixed  esters  of ,  and  their 

application   for   artificial   silk.     h.    Lederer.     Fr.    Pat. 
368,700,  Aug.  10,  1906. 

Mixed  estera  of  cellulose  are  produced  by  treating  nitro- 
cellulose with  acid-chlorides  or  anhydrides,  with  or  without 
the  assiKtance  of  a  condensing  agent  (compare  this  J., 
1905,  1251).  Suitable  mixtures  arc  :  — Nitrocellulose, 
1  part ;  a<;etyl  chloride,  2 — 3  parts  ;j  or  nitrocellulose, 
1    part ;     acetic    anhydride   containing   0*5    per    cent,    of 
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its  weight  of  sulphuric  acid,  4  parts.  The  mixture  is 
allowed  to  remain  for  some  hours  at  a  temperature  of 
20° — 30'^  C,  and  the  product  is  purified  by  precipitation 
in  water  or  other  suitable  medium  (benzene,  &c.).  The 
mixed  esters  are  soluble  in  acetone,  and  the  solutions  mav 
be  used  for  the  manufacture  of  artificial  silk. — J.  F.  B. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS.  AND  EXTRACTS. 

Bromine  and  iodine  ;    Temporary  duty-free  admission  of 
irUo  France.     Bd.  of  Trade  J..  Dec.  27.    [T.R.] 

A  LAW,  dated  12th  December,  extends  the  regime  of 
temporary  duty-free  admission  to  bromine  destined  for 
the  manufacture  of  sodium  and  ammonium  bromides, 
and  also  to  iodine  destined  for  the  manufacture  of  dry 
sodium  iodide.  The  conditions  governing  the  tem- 
porary free  admission  of  these  products  are  to  be  deter- 
onined  by  decree. 

Bismuth  tannates  ;   Preparation  of  — • — .     Schweiz.  Woch. 
Chem.  Pharm.,  1906,  44,  805. 

When  bismuth  hydroxide  is  heated  with  a  solution  of 
tannin,  bismuth  sub-tannate  or  mono-tannate  is  obtained  ; 
the  same  compound  is  formed  by  the  interaction,  with 
heat,  of  bismuth  nitrate  and  three  molecular  proportions 
of  sodium  tannate.  If  the  application  of  heat  be  avoided, 
compounds  richer  in  tannin,  approaching  bismuth 
-ditannate,  are  obtained.  A  solution  of  322  grms.  of 
bismuth  nitrate  in  52  grms.  of  43-3  per  cent,  nitric  acid 
and  300  grms.  of  watei-,  is  poured  into  a  solution  of  854 
•grms.  of  tannin,  and  340  grms.  of  caustic  soda  in  4  litres 
of  water,  with  constant  agitation.  The  mixture  is  allowed 
to  stand  for  five  or  six  hours  with  occasional  stirring  at 
the  normal  temperature  ;  the  supernatant  liquid  is  then 
■decanted,  and  the  precipitate  washed  with  water.  It  is 
then  collected  and  dried  at  40°  C.  The  product  is  a 
light,  bright  yellow  powder,  with  a  slightly  acid  taste. 
From  the  high  proportion  of  tannin  which  it  contains, 
it  is  better  adapted  for  medicinal  use  than  the  mono- 
tannate  usually  prescribed. — J.  O.  B. 

Calcium   chloride  ;    Some   molecular  compounds   of . 

B.  Menschutkin.     Iswiestja  d.  Petersburger  polytechn. 

Inst.,  1906,  5,  355—388.     Chem.  Centr.,  1906,  2,  1715— 

1716. 
The  author  determined  chiefly  th?  solidification  points 
of  mixtures  of  calcium  chloride  with  different  organic 
compounds,  and  succeeded  in  isolating  the  following? 
compounds,  some  of  which  are  already  known.  With 
methyl  alcohol :  CaCla,  4CH3OH  ;  CaCl2,3CH30H,  m.  pt. 
178°  C. ;  and  another  of  unknown  composition,  but  con- 
taining less  methvl  alcohol.  With  ethvl  alcohol, 
CaCl2,3C2H50H,  m.'  pt.  97°  C.  ;  with  propyl  alcohol, 
CaCl2,3C3H70H,  m.  pt.  87°— 88°  C. ;  with  isopropyl  alcohol, 
€aCl2,3(CH3)2CHOH ;  with  isobutvl  alcohol,  CaClo, 
3(CH3)2CH.CH20H,  m.  pt.  about  105°  C.  ;  with  isoamvl 
alcohol,  CaClg,  3(CH3)2CH.CH2CH2.0H.  With  tertiary 
alcohols,  calcium  chloride  appears  to  yield  compounds 
containing  onlv  1  mol.  of  the  alcohol.  With  acetic  acid, 
€aCl2,4CH3C02H,  m.  pt.  73°  C.  ;  with  propionic  acid, 
CaCl2,  4C0H5CO2H  ;  with  butyric  acid,  CaCl2,2C3H7C02H. 
With  ethyl  acetate,  CaCl2,2CH3C02C2H5  ;  with  methyl 
acetate,  CaCl2,2CH3C02CH3  ;  with  ethvl  formate, 
CaCl2,2HC02C2H5.  With  methylal,  CaCl2.CH2(0CH3)2  ; 
with  ethylal,   CaCl2,CH2(0C2H5)2.— A.  S. 

Oluceaides  of  the  Jasminiacece :    syringin  and  jasmiflorin. 

J.  Vintilcsco.  J.  Pharm.  Chim.,  1906,  24,  529—536. 
Jasminium  nudiflorum. — From  the  behaviour  of  the 
aqueous  extracts  of  the  branches  of  the  plant, 
gathered  in  January,  with  the  ferments  invertin 
and  emulsin,  it  is  concluded  that  the  product  at 
first  regarded  as  a  new  glucoside,  and  provisionally 
named  jasmiflorin,  is  a  mixture  of  syrinuin,  the 
crystalline  glucoside  isolated  by  the  author  from 
lilacs  and  privets,  and  an  amorphous  glucoside.  The 
name  jasmiflorin  has  therefore  been  retained  for  the  latter. 
It  is  accompanied  by  a  yellow  bitter  principle,  also  amor- 
phous, which  is  not  a  glucoside.     The  roots  of  the  plant, 


in  February,  are  found  to  yield  no  jasmiflorin,  but  only 
syringin.  Syringin  is  separated  from  jasmiflorin  by- 
treating  the  residue  left  on  evaporating  the  ethyl  acetate 
extract  containing  the  two  glucosides  with  95  per  cent, 
alcohol,  in  which  the  crystals  of  the  former  are  much  less 
soluble.  Pure  syringin  has  the  m.  pt.  190°— 192°  C,  and 
an  =  -170°  38',  and  contains  4"61  per  cent,  of  water  of 
crystallisation.  Jasmiflorin  is  separated  with  difficulty 
from  syringin  by  solvents  ;  it  is  isolated  from  the  above 
alcohofic  mother  liquor,  which  is  first  treated  with  neutral 
lead  acetate  to  remove  jasmipicrin,  and  then  precipitated 
with  basic  lead  acetate  by  which  reagent  syringin  is  not 
thrown  down.  When  Uberated  from  the  lead  compound, 
it  has  the  ud  =  -145°  C,  and  affords  a  yellow  solution 
which  does  not  reduce  Fehling's  reagent  before  hydrolysis, 
but  which  is  hydrolysed  by  emulsin.  It  gives  a  reddish- 
bro\vn  colour  with  strong  sulphuric  acid ;  on  dilution 
with  water  a  browTi  flocculent  precipitate  is  formed. 
Under  similar  conditions  syringin  gives  a  blue  flocculence. 

Jasminium  fruticans. — Schlagdenhaufen  and  Reeb  have 
isolated  a  glucoside  which  they  have  named  jasminin, 
in  the  preparation  of  which  they  employ  basic  lead  acetate 
to  remove  impurities,  yet  subsequently  state  that  their 
glucoside  is  precipitated  by  that  reagent.  The  author 
finds  that  leaf-bearing  branches  of  the  plant,  gathered  in 
May,  contain  syringin,  but  in  less  quantity  than  that 
found  in  the  same  parts  of  J.  nudiflorum. 

Jasminium  officinale. — So  far,  syringin  has  not  been 
isolated  from  this  plant.  It  gives,  with  emulsin,  indication 
of  the  presence  of  glucosidal  bodies,  and  a  small  quantity 
of  a  crystalline  glucoside,  other  than  syringin,  has  been 
obtained  from  it. — J.  0.  B. 

Vanillin ;   Occiirrence  of  .      E.    0.    von   Lippmann. 

Ber.,  1906,  39,  4147. 
Whilst  examining  dahlia  tubers  for  fructose  and  inulin, 
large  quantities  of  ether-alcohol  extracts  were  evaporated 
and  the  residue  extracted  with  light  petroleum,  which 
was  afterwards  evaporated.  After  ten  years'  standing, 
star-like  clusters  of  needles  were  deposited,  which  on 
recrystallisation  proved  to  be  pure  vanilin. — F.  Shdn. 

Orange   oil.     Schimmel's    Report,    1906   (Oct.-Nov.),    35. 

The  values  given  are  based  on  the  results  of  the  last  few 
years'  observations,  and  are  more  accurate  than  any 
previously  reported  :  — 

Bitter  orange  oil:  d^jo  0"854  to  0'857  ;  aD-2oo+90°  to 
-f  93°  ;  an  of  the  first  10  per  cent,  of  the  distillate  higher 
than  an  of  the  original  oil.  Residue  on  evaporation  3  to 
5  per  cent. 

Sweet  orange  oil:  d^s,  0*848  to  0-853;  00200 +95°  to 
-1-98°  ;  ttD  of  the  first  10  per  cent,  of  the  distillate,  not,  or 
but  little  lower  than  an  of  the  original  oil ;  residue  on 
evaporation  2  to  4  per  cent.  The  altered  behaviour  of 
the  oil  as  compared  with  that  formerly  observed  is  possibly 
due  to  the  fact  that  the  selection  of  the  fruit  and  the 
expression  of  the  oil  used  to  take  place  with  less  care  thaii 
at    present. 

Heracleum  oil.    Schimmel's  Report,  1906  (Oct.-Xov. ),  41. 

This  oil  is  obtained  from  the  fruit,  or  the  entire  umbellate 
heads  of  Heracleum  sphondylium  L.  The  distillate 
obtained  from  the  dry  umbels  from  which  the  fruit  had 
been  removed  presented  the  following  characteristics  : 
the  yield  of  oil  amounted  to  0-08  per  cent.  ;  the  odour 
of  the  brownish-yellow  oil  differs  distinctly  from  that  of 
the  fruit.  di5„  =  0-9273;  aD=:-0°48';  acid  number, 
16-2;  ester  number,  148-6;  ester  number  after  acetyl- 
ation,  195-9;  soluble  in  1-1  vol.  of  80  per  cent,  alcohol; 
when  more  solvent  is  added,  opalescence  and  separation 
of  paraffin  occur.  Two  oils  distilled  from  the  fruit  only, 
furnished  the  following  data  : — 

1.  Yield  (compared  with  dry  material),  0-9  ncr  cent.  ; 
di5,  =  0-8744;  aD=+0°38';  acid  number,  15--/;  ester 
number,  *215-4 ;  ester  number  after  acetylation,  285-3 ; 
soluble  in  0-8  and  more  vol.  of  80  per  cent,  alcohol ;  not 
entirely  soluble  in  70  per  cent,  alcohol. 

2.  Yield  (compared  with  dry  material),  1-21  per  cent.  ; 
di5,  =  0-8798;  «d  =  +  1°  6';  acid  number,  7-3;  ester  number, 
242-4  ;  ester  number  after  acetylation,  276-3  ;  soluble  in 
1   vol.  and  more  of  80  per  cent,  alcohol. 
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-A  distillate  from  the  dry,  ripe  fruit  of  Heracleum 
gi^tnttum  L.  (yield  3-0  j>er  cent.)  hohnvwl  as  follows: 
dij.  =  OS7"2'J  ;  "aD=  +  1"  14':  lu'id  numlHT,  1  li ;  ester 
number.  2S8-3 ;  ester  numlicr  iiftor  acetylation,  314-2  ; 
soluble  in  I  vol.  and  more  of  SO  }H>r  cent,  alcohol. 

Partmip    oii.     Schimmel's     Report,     IWO     (Oct. -Nov.), 

51— 5->. 
For  the  first  time  this  oil  has  now  been  distilled  from 
cultivated  plants  {Paflinaca  mtitxi  L.)  from  the  irrigated 
fields  at  Miltitz.  The  rii>e  dried  seeds,  the  umbels,  and 
the  roots  of  the  plants  were  separately  distilled  with 
steam. 

1.  Oil  from  dry  sted  of  Paj<tinaca  mlim  L.  :  The  bright 
yellow  oil  obtained,  represented  a  yield  of  1-47  per  cent., 
and  had  the  following  properties :  djs,  =  0-8736 ; 
ai)=-t>"9';  n©^.  =  1 -43007 ;  acid  number,  4-4  :  ester 
number.  -40-6 ;  ester  numl>er  after  acetylation,  '276 ; 
it  was  .«oluble  in  "ii  vols,  of  80  per  cent,  alcohol. 

•J.  Oil  from  thf  dry  unib<l«:  This  had  a  dark-brown  colour, 
and  ita  yield  was  0-3  per  cent.;  d,  5,  =  1-0168; 
«P=-ir'5<i  ;  nD2o.=  l"5tH>4J»;  acid  number,  4-2;  estei 
number.  62-9  ;  ester  number  after  acetylation,  86-2  ;  it 
waa  soluble  in  6-5  vols,  of  80  jier  cent,  alcohol,  with 
separation  of  parafKn. 

3.  Oil  front  the  dry  roots :  The  bright  yellowish  oil, 
which  in  odour  resembled  vetiver  oil.  was  obtained  in  a 
yield  of  0-35  per  cent.,  and  had  the  following  jiroperties  : 
dli,  =  1  -0765  ;  an  =  -  if  10' ;  nooo.  =  1  -52502  ;  acid 
number.  3-9 ;  ester  number,  12-6 ;  ester  number  after 
aeetylation.  33-7  :  not  completely  soluble  in  10  vols,  of 
80  per  cent,  alcohol  ;  soluble  in  0-6  vol.  of  90  per  cent. 
alcohol. 

Oil    of    Persea    gratisfima    Gaertn.      Schimmel's  Report, 

1906  (Oct.— Nov.),  59—61. 
This  oil  is  shown  to  consist  for  the  most  part  of  methyl- 
ehavicol,     with     smaller    quantities     of    d-pinene     and 
paraffinoid  substances. 

OH   of   Pinus   Sabiniana    Douglas.     Schimmel's    Report, 

1906  (Oct.— Nov.),  64—65. 
The  balsam  which  served  as  raw  material  for  this 
investitration,  is  a  viscid,  brownish-yellow  mass  with  a 
greenish  reflection,  and  an  odour  resembling  that  of  the 
sweet  orange.  It  is  soluble  in  alcohol,  ether,  benzene, 
and  partly  soluble  in  light  petroleum  spirit.  Acid  number, 
cold,  156;  saponification  number,  hot,  179-05.  From  the 
balsam  by  distillation  with  steam  8-44  per  cent,  of  almost 
colourless  essential  oil  was  obt.iined,  and  91-3  per  cent. 
«f  a  yllow  brittle  resin.  The  oil  had  the  following 
aD=  -0"9';  d,  5,  =  0-6962;  behaviour  on 
9T'  C.  to  98-5°  =  5  per  cent.  ;  98-5°  to  99°  = 
;  ,-  i  .-.t.  ;  above  WftcH  per  cent.  The  principal  jwrtion 
r.f  the  fraction  of  the  b.pt.  98-5°  to  99°  was  optically  inactive 
bad  dn,  =  0-«)K8<».  and  corresponded  in  its  properties  with 
those  given  by  Thorpe  for  heptane. 

Tanmi*ol    \ Mefhylditannin]  ;     Preparation    and    reactions 

of  .     Apoth.-Zcit.,    1906,    21,   997. 

TanDi  i«  heated  with  35  per  cent,  formaldehyde  solution 
on  the  steam  bath,  when  a  strong  reaction  takes  place. 
The  resulting  mass  is  evaporated  to  dryness,  powdered. 
and  again  heated  to  A(f — 5tf  C.  to  drive  off  excess  of 
formaldehyd*-.  Tannisol  thn.n  ol>tninf-d  iv  areddish-l^rown, 
r<dourle»»i  spd  tasteless  powc!er,  ir soluble  in  water  and  in 
f*trc4eiim  sp-rit,  soluble  in  nlcohol.  dilute  alkalis,  in  alkali 
rarbonates  and  in  ammonia,  from  which  solutions  it  is 
iifwipitated  by  a^ids  as  a  reddish-white  powder.  When 
heated  for  a  (prolonged  perifxl  at  \(*f  C  it  loses  12  per 
cent,  of  water.  A  trace  of  tannisol  dissolvcil  in  strong 
•niphurir  acid  gives  a  brown  solution,  which  turn«  preen 
*n  heatinj.  ultimately  h/eroming  blue.  The  "iilphuric 
i»."id  solutioD  deve!of«  a  fine  blue  colour,  afterwards 
rhaoging  to  wine  red.  when  diluted  with  alcohol.  It 
alao  give*  a  graaa-grern  f/recipitate  when  treatcfi  with 
execw  of  catutic  anda  srjlution.  Tannis<')l  is  employed 
in  aMdiciiM  aa  an  aatringent  antiseptic. — J.  0.  B. 

OmaiaednifKcmic   acid ;     Soticf.   coneeming   Rising's   3- 

ot  fi. I.    Paul       I'.«r  .  I!H»«1.  39,  4t'^t:{      1095. 

AoooKDOie   to   Bm«1],   }>-guaiacolralphonio   acid   is  pro- 


duced by  the  sulphonation  of  guaiacol  at  140° — 150°  C. 
(Pharm.-Zeit.,  1899,  fl3]).  Rising  regards  this  compound 
as  3-  or  6-guaiacolsulphonic  acid,  and  finds  that  the  4- 
as  well  as  the  5-guaiacolsulphonic  acids  when  heated  to 
125°  C.  give  rise  to  the  same  v-guaiacolsulphonic  acid 
(Ber..  1906.  39.  3685).  The  author  considers  that 
t'-guaiacolsulphonic  acid  and  Barell's  p-guaiacolsulphonic 
acid  arc  identical  with  catecholsulphonic  acid.  The 
change  produced  by  heating  is  merely  due  to  the  splitting 
off  of  a  methyl  group.  On  methylation  v,  4-,  and  6- 
guaiacolsul phonic  acids  yield  the  same  veratrolsul phonic 
acid. — F.  Shdn. 

5-yitro-guatacol ;    Notice  concerning .     F.   Reverdir 

and  R  Crcpieu.x.     Ber.,   1906,  39,  4232. 

By  using  a  method  devised  by  Meldola  and  Cousin,  the 
authors  obtained  a  substance  they  believed  to  be  4-nitro- 
guaiacol  (Ber.,  1903,  36,  2257).  But  on  comparison  with 
the  results  of  Paul  (Ber.,  1906,  39,  2773),  it  appears  that 
this  substance  is  identical  with  5-nitro-guaiacol 
(OH.OCHsiNOo  ==  1:2:5).— F.  Shdn. 

"  Absolute  "   alcohols  ;    Determination   of  the   densities   of 

by  means  of  their  critical  temperatures  of  solution. 

L.  Crismer.    Bull.  Soc.  Chim.  Belg.,  1906,  20,  294—305. 

As  shown  in  a  previous  paper  (this  J.,  1904,  451),  the 
determination  of  the  critical  temperature  of  solution  of 
petroleum  in  alcohol  affords  a  very  simple  and  rapid 
method  for  determining  the  percentage  of  water  in  com- 
mercial absolute  alcohol,  and  hence  its  density,  Mendele- 
jeff's  tables  being  used.  An  error  of  01°  C.  in  the 
observation  of  the  critical  temperature  corresponds  to 
an  error  of  0  005  per  cent,  of  water,  or  I'S  units  in  the 
fifth  decimal  place  of  the  density.  On  the  other  hand, 
using  a  pyknometer  of  500  c.c,  the  same  error  corresponds 
to  8  units  in  the  fifth  decimal.  But  when  the  Westphal 
balance  or  even  a  large  pyknometer  is  employed  it  is 
impossible  to  adjust  the  temperature  closer  than  +0"5°  C. 
without  using  a  delicate  thermostat  and  unless  that  is 
available  the  variation  may  amount  to  8  units  in  the 
fourth  decimal  place,  corresponding  to  4"8°  C.  in  the 
critical  temperature  of  solution.  In  standardising  a 
sample  of  petroleum  it  is  easier  to  prepare  perfectly 
anhydrous  alcohol  as  a  standard  than  to  take  the  pre- 
cautions necessary  for  an  accurate  determination  of  the 
density.  It  is  merely  necessary  to  boil  absolute  alcohol  with 
lime  for  two  or  three  days  and  to  test  the  fractions  of  the 
distillate  as  described  loc.  cit.  A  curve  can  then  be  drawn 
parallel  to  the  curves  given  by  the  author  in  his  previous 
paper  for  mixtures  of  alcohol  and  water.  Since,  however, 
it  has  been  stated  that  different  petroleums  do  not  always 
give  parallel  curves,  it  is  safer  to  establish  a  second  point 
on  the  curve  by  adding  a  known  weight  of  water  to  the 
anhydrous  alcohol.  These  curves  are  very  nearly  straight 
lines.  Standardised  petroleum  can  be  preserved  for  years 
in  stopi)ered  bottles  protected  from  the  light  without 
undergoing  changes  which  affect  the  fourth  decimal  in 
the  density  of  the  alcohol. — J.  F.  B. 

English  Patents. 

Camphene  ;   Manvfacture  of .     C.  Weizmann  and  the 

Clayton    Aniline    Co.,    Ltd.,    Manchester.     Eng.    Pat. 
5,032,  March  I,  1906. 
Claim  is  mmlc  for  the  manufacture  of  camphene  by  boiling 
pinenc  hydrochloride  with  a  tertiary  base  of  the  class  to 
which  pyridine  and  quiuoline  belong. — F.  Shdn. 

Camphene  ;    Manufacture  of .     Basler  Chem.   Fabr., 

Switzerland.  Eng.  Pat.  19,960,  Sept.  7,  1906.  Under 
Int.  Conv.,  May  3,  1906. 
Cami'HKNE  can  be  produced  by  heating  pinene  hydro- 
chloride with  an  easily  fusible  metal  salt  of  a  higher  fatty 
acid.  In  the  exami)lcs  cited,  lead  stcarate,  palmitate, 
and  oleate,  a  mixture  of  copjxsr  oleate  and  stearate,  and 
manganese  oleate  were  used. — F.  Shdn. 

U txanuUhyleneamine  ;    New  salts  of ,  and  manufacture 

thtreof.     C.     D.     Abel,     London.     From     Act.-Ges.    f. 
Anilinfabr.,  Berlin.     Kng.  Pat.  5039,  March  I,  1906. 

Sbe  Fr.  Pat.  363,764  of  1906;   this  J.,  1906,  867.— T.F.B. 
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Quinine  oxy-magnesium  haloid  compounds  ;    Manufacture 

of and  of  quinine  esters  therefrom.     G.  W.  Johnson, 

London.  From  Verein.  Chininfabrik.  Zimmer  und  Co., 
Frankfort-on-Maine,  Germany.  Eng.  Pat.  8527,  April  9, 
1906. 
Quinine  oxy-magnesium  compounds  are  obtained  by  the 
action  of  organomagnesium  halides  on  quinine  at  the 
ordinary  or  at  higher  temperatures  ;  they  may  be 
precipitated  from  their  solutions  in  benzene,  &c.,  by  means 
of  ether.  By  acting  on  these  compounds,  or  their  solutions, 
with  organic  acid  chlorides  or  anhydrides,  esters  of  quinine 
are  produced.  324  parts  of  dry  quinine  are  allowed  to 
stand  with  the  ethyl  magnesium  chloride  prepared  from 
24 '4  parts  of  magnesium,  until  evolution  of  ethane  ceases, 
78"5  parts  of  acetyl  chloride  are  added,  and  the  mixture 
boiled  for  two  hours  under  a  reflux  condenser.  The 
product  is  extracted  by  hydrochloric  acid,  and  the  acetyl- 
quinine  precipitated  by  ammonia  and  crystallised  from 
petroleum   spirit. — T.  F.  B. 

French  Patent. 

Catechutannic  acid ;    Process  for  converting  catechin  into 

.     L.  Sensburg.     Fr.  Pat.  368,777,  Aug.  10,  1906. 

Under  Int.  Conv.,  Aug.  14,  1905. 

See  Eng.  Pat.  18,004  of  1906  ;  this  J.,  1906, 1231.— T.  F.  B. 

German  Patents. 

Pulegone  ;    Process  for  preparing  a  hose  C^^i-j^O  ~  from 

.     F.   W.   Semmler.     Ger.   Pat.    173,775,   Feb.  20, 

1904. 
By   heatin;z   the    oxime    of    pulegone    with    hydrochloric 
acid,  water  is  split  off.  and  the  -NH  group  becomes  attached 
to  a  carbon  atom,  a  base,  CigHj^NO,  being  formed.    When 
purified,  it  has  a  b.  pt.  of  91°  C.  (8  mm.  pressure). — T.  F.  B. 

Phenyldimethylpyrazolone ;    Process   for   preparing   soap- 
like   compounds    of .     F.    Eschbaum.     Ger.    Pat. 

171,421,  June  29,  1904. 

The  salts  produced  by  the  combination  of  1  mol.  of 
phenyldimethylpyrazolone  with  2  mols.  of  one  of  the 
higher  fatty  acids  (oleic,  palmitic,  or  stearic  acid),  or  a 
mixture  of  these,  is  dissolved  in  a  neutral  fat. — T.  F.  B. 

Iron    preparation    [albuminate]    readily   soluble    in   water 

and    in    alcohol  ;    Process   for    preparing   a .      E. 

Laves.  Ger.  Pat.  173,013,  Nov.  4,  1904. 
Preparations  containing  iron,  readily  soluble  in  water 
and  alcohol,  are  obtained  by  mixing  ferric  albuminate  with 
ferric  saccharate  (or  a  mixture  of  ferric  hydroxide  and 
sugar).  They  are  suitable  for  producing  clear,  stable, 
and  palatable  solutions  of  ferric  albuminate. — T.  F.  B. 

Barbituric  acids  and  their  C-alkyl  derivatives  ;    Method  of 

preparing .       Chem.   Fabr.   auf    Aktien,   vorm.   E. 

Schering.     Ger.  Pat.  171,294,  Dec.    3,  1904. 

Urethanes  may  be  condensed  with  malonaminic  esters 
or  their  alky]  substitution  products,  in  presence  of  alkaline 
condensing  agents,  to  form  dialkylbarbituric  acids  or 
their  alkyl  derivatives;  in  this' instance,  a  closed  chain 
compound  is  formed  by  the  interaction  of  two 
unsymmetrical  compounds. — T.  F.  B. 

C.C-Dialkyl-'2-aryliminobarbituric     acids ;      Process     for 

preparing .     Farbwerke    vorm.    Meister,    Lucius, 

und  Bruning.  Ger.  Pat.  172.979,  Dec.  9..  1904. 
Arylguanidines  may  be  condensed  with  dialkylmalonic 
esters  in  presence  of  alkali  compounds  of  methyl  alcohol, 
to  form  C.C-dialk3'l-2-arj'lirainobarbituric  acids  ;  these 
may  be  decomposed  by  heating  with  acids  into  arylamines 
and  the  corresponding  dialkylbarbituric  acids. — T.  F.  B. 

C .C -Dialkylbarbituric  acids  :    Process  for  preparing . 

A.  Einhorn.  Ger.  Pat.  172,404,  Feb.  4,  1905.  Addition 
to  Ger.  Pat.  165,649,  Nov.  24,  1904.  (See  this  J.,  1906, 
336). 
Dialkylthiobarbituric  acids  are  converted  into 
dialkylbarbituric  acids  by  heating  with  organic  acids  (acetic 
acid,  oxalic  acid,  toluenesulphonic  acid,  &c.),  or  with  acid 
salts  (e.g.,  bisulphites)  ;  the  heating  may  be  carried  out 
in  ethereal  solution  ir  under  pressure  without  a  solvent. 

— T.  F.  B. 


Salicylic  acid  and  its  compounds  ;    Process  for  rendering 

completely  soluble  in  fats.     E.  Lonner.     Ger.  Pat. 

173,789,  Apra  13,  1905. 

When  mixed  with  the  anilide  of  stearic  acid,  American 
vaseline,  and  Lanolinum  anhydricum,  salicylic  acid  and 
its  various  compounds  are  stated  to  be  completely  soluble 
in  fats.— T.  F.  B. 

Aminobenzoic    acid    alkamine    esters ;     Process    for    pre- 
paring N-alkylated  o-  and  m-  .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  172,447, 
Nov.  16,  1905.  Addition  to  Ger.  Pat.  170,587,  April  16, 
1905. 

N-alkyl-o-  or  m-aminobenzoic  acid  alkamine  esters  are 
obtained  by  heating  N-alkyl-aminobenzoic  esters  with 
alkylamines,  or  by  the  action  of  primary  or  secondary 
amines  on  the  esters  of  the  alkylaminobenzoic  acid  with 
halogenated  alcohols.  The  products  are  of  value  as 
narcotics.  (See  Eng.  Pat.  17,162  of  1905;  this  J.,  1906, 
607).— T.  F.  B. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Developing  bases  and  sulphurous  acid  ';    Use  of  compounds 

of as  developers.     A.  and  L.  Lumiere  and  A.  Seye- 

wctz.     Bui!.  Soc.  Fran?.  Phot.,  1906,  22,  433—437. 

Addition  compounds  of  sulphurous  acid  with  p-amino- 
phenoi,  methyl-p-aminophenol,  and  p-phenylenediamiae- 
were  prepared  by  the  action  of  sulphur  dioxide  on  the 
free  bases  suspended  in  wat«r  at  80°  C,  or  by  crystal- 
lising hot  solutions  of  the  bases  in  40  per  cent,  sodiumi 
bisulphite  solution.  They  are  sufficiently  stable  to  be- 
employed  practically,  and  possess  similar  developing: 
properties  to  the  bases,  which  are  liberated  on  addition 
of  alkali,  with  formation  of  alkali  sulphite.  The  insolubility 
of  the  sulphurous  acid  compound  of  p-aminophenoL 
(0"05  per  cent,  at  15°  C.)  hinders  its  extensive  use,  but 
the  other  two  compounds,  having  solubilities  of  3  "5  and 
19"5  per  cent,  at  15°  C.  respectively,  can  well  be  used  in 
photography.  ^T.  F.  B. 

Persulphate   and  ferricyanide   reducers  ;    Effect   of   , 

and  rt -development  of  bleached  negatives  with  alcoholic 
developers.  W.  Scheffer.  Brit.  J.  Phot.,  1906,  53, 
964—965. 
By  a  microscopic  examination  of  vertical  sections  through 
films  of  exposed  plates  which  had  been  reduced  with 
ammonium  persulphate  and  with  potassium  ferricyanide, 
it  was  found  that  the  former  had  penetrated  the  whole 
thickness  of  the  film,  whilst  the  action  of  the  latter  waa 
confined  to  the  silver  grains  on  the  surface  ;  this  accounts 
for  the  different  appearances  of  the  negatives.  The 
action  of  an  alcoholic  solution  of  catechol  on  a  negative 
bleached  by  an  acid  bichromate  solution,  was  to  so  harden 
the  upper  layer  of  the  film  as  to  prevent  the  developing 
action  penetrating  beyond  these  ;  the  result  of  this  ia 
that  the  negative  is  softer  in  contrast  than  the  original, 

— T.  F.  B. 

German  Patents. 

m-Amino-o-hydroxybenzylaminf  [Photographic  developer]  ? 

Process  for  preparing .     A.    Einhorn.     Ger.   Pat. 

167,572,  Jan.  5,  1905. 
m-AMiNO-o-HYDROxYBENZYLAMiNE,  which  is  an  energetic 
photographic  developer,  is  prepared  by  reducing  m-nitro.. 
o-hydroxybenzylamine,  or  by  reducing  the  acidyl  deriva- 
tives of  the  latter,  and  then  hydrolysing  the  amino.- 
compounds  thus  formed. — T.  F.  B. 

XXIL— EXPLOSIVES,   MATCHES,    &c 

Collodion-cotton.     G.  Lunge.     Z.  angew.  Chem.,  1906,  19, 
2051—2058. 

The  author  has  made  an  investigation  of  the  conditions 
which  govern  the  production  of  collodion-cotton.  Special 
attention  has  been  paid  to  the  influence  of  the  percentage 
of  water  in  the  mixed  acids,  the  temperature  and  time 


cl.  XXII.— explosives,  matches.  &c. 


[Jan.  15,  1907 


of  nitration,  and  the  viscasity  and  solubility 
in  ether  aUohol  of  the  resultinii  nitroiollulose. 
Sursical  cottonwool  was  used  in  the  exi>eri- 
nients.  It  was  puritied  further  by  boiling 
in  a  2  jht  cent,  soilium  carbonate  solution, 
and  extracting  with  alcohol  and  ether.  The 
content  of  ivsh  was  fountl  to  Iv  only 006 per 
cent.  Nitration  and  pniitication  were  carried 
out  in  the  ordinary  way.  The  solutions  used 
for  determining  viscosity,  were  in  general 
of  3  per  cent,  strength,  and  the  nieasure- 
nients  were  made  in  a  Cochins  viscometer. 
The  long  tuW  and  upivr  cup  are  tilled  with 
the  solution  up  to  one  of  the  marks  shown  on 
the  cup,  depending  on  the  size  of  the  air 
bubble  require*!.  (See  figure).  The  tap,  b, 
is  then  closwl,  and  the  stopper,  a.  inserted, 
turned  momentarily  so  that  the  bore,  d,  is 
opposite  the  o|iening.  e.  in  order  to  equalise 
the  pressup?.  and  then  again  turned  so  as  to 
close  the  iul>e.  The  apparatus  is  then 
inverte<l  and  clamj^d  in  "a  vertical  position. 
On  ojiening  the  tap,  6.  the  air-bubble  rises 
through  the  liquid,  and  the  time,  in  seconds, 
taken  by  the  bubble  in  ^lassing  from  /  to  g, 
is  an  index  of  the  viscosity.  The  follow- 
ing conclusions  have  been  drawn.  Collodion- 
cottons  completely,  or  almost  completely, 
ether-alcohol  are  produced  on  nitrating 
dry  cottonwool  with  mixed  acids  containing  equal 
proportions  of  sulphuric  and  nitric  acids  and  a  content 
3f  water  Iving  between  15o  and  19  per  cent.  The  best 
rvsult«  are  obtained  between  17  and  18  per  cent.  The 
nitrogen  content  of  the  nitrocellulose  lies  between  11  and 
12-5  per  cent,  and  decreases  with  increasing  i^ercentage 
of  water  in  the  mixed  acid.  Similar  percentages  of  nitro- 
gen in  the  nitrocellulose  are  obtained  with  the  same  mixed 
acid  on  nitrating  for  eight  hours  at  20°  C,  two  hours 
at  40"  C,  and  20  minutes  at  60=  C.  The  viscosity  of 
the  ether-alcohol  solution  is  a  direct  function  of  the  con- 
centration of  the  solution.  It  does  not  stand  in  any 
direct  ratio  to  the  percentage  of  nitrogen,  but  at  the 
same  time  reaches  its  maximum  at  the  higher  i)ercentages 
of  nitrogen.  The  vi.ncosity  decreases  with  increasing 
temperature  of  nitration,  with  increased  time  of  nitration, 
and  increased  percentage  of  water  in  the  nitrating 
acids.  The  highest  vi.scoeities  are  therefore  obtained 
bv  using  strong  acids  and  nitrating  for  only  a  short  period 
(A  time.  The  following  tables  show  some  of  the  results 
obtained  with  a  collodion  cotton  obtained  by  nitrating 
one  jmrX  of  cotton-wool  with  73  parts  of  a  mixed  acid 
coDtaining :  nulphuric  acid,  4011;  nitric  acid,  4105; 
Bitoogeu  peroxide,  0*70,  and  water,  18*05  per  cent. 


soluble 


Temp. 
5ktrati< 

nf 

ViBcosity  at  18'  C. 

oo. 

Yield. 

Xltrogen. 

SolnbiUty 

Percentage 

strength  of 

Seconds 

solution. 

•c. 

per  cent. 

per  cent. 

1 

SO 

155-0 

11-26 

05-0 

\           2 

14-2 

40 

l54-« 

11-20 

»«-7 

18-1 
9-5 
.VI 5 

m 

IM^ 

11-Sl 

10(H) 

{  t 

10-9 
27-4 

Another  sperimen  obtaine<l  by  nitrating  one  part  of 
oottOD-wool  with  73  |>arb4  of  a  mixed  acid  containing : 
•olpbitric  acid.  42.36  pwr  o-nt.  ;  nitric  acid,  41  10  per 
ocfii.;  nitrogen  jieroxide,  H)3  per  cent.,  and  water,  15*5 
per  eeot.,  gsre   the   following  renulttt : — 


Has. 

TMd. 

Mltnten- 

SohibtUty. 

VUcoslty  at  18*  C. 

ttm- 

Percentage 

strength  of 

Sees. 

solution. 

•c. 

per  rent,     per  rent. 

t* 

«  kn. 

ie5-4 

I2-.1B              HKJ 

2 

lOH-Ji 

4* 

t  !■». 

IM-I 

IZ-42              HK) 

3 

278-0 

M 

1  br. 

IM-l 

12'43             100 

3 

77-5 

aoata. 

IM^ 

12'47     !        100 

3 

36-8 

M 

100 

S 

4-65 

^  kn. 

1«M 

—                  100 

6 

9-8 

100 

7 

440 

-a.  w.  M 

cl). 

Celltdose  ;   Theory  of  the  nitration  of .     A.  Saposch- 

-nikotl.  Z.  ges.  Schiess.-  ii.  Sprengstoffwesen,  1906,  1, 
453—456. 
The  author  shows  that  there  is  a  close  relation  between 
the  vapour  pressure  of  nitric  acid,  in  mixtures  of  nitric 
acid,  sulphuric  acid,  and  water,  and  the  percentage  of 
nitrogen  in  the  nitrocelluloses  obtained  when  cellulose 
is  nitrated  in  these  mixtures.  In  the  subjoined  diagrams 
the  vapour  pressure  curve  is  represented  by  a  black  line, 
whilst  the  percentage  of  nitrogen  is  given  b}'  a  dotted 
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curve.  The  results  indicate  that  the  highest  nitrogen 
content  is  obtained  when  the  nitric  acid  is  in  the  state  of 
monohydrate,  HN'Oj,  whilst  the  lowest  nitration  products 
correspond  to  the  nitric  acid  hydrate,  HNO3.H2O.  Thus, 
addition  of  20 — 25  per  cent,  of  water  to  nitric  acid  of 
sp.  gr.  1  '52  causes  a  rapid  fall  in  the  vapour  pressure  from 
40  mm.  to  9-4  mm.,  and  it  is  pointed  out  that  nitric  acid 
of  this  concentration  gives  rise  to  Vieille's  tetranitro 
cellulose,  G<n^zfy^^\)\^^\fi-  ^"  ^^  other  hand,  addition 
of  a  large  excess  of  suijihuric  acid  to  nitric  acid  of  sp.  gr. 
1  -52  causes  doliydration,  and  consequently  a  lowering  in 
the  percentage  of  nitrogen  in  the  resulting  nitration 
product.  Experiments  carried  out  with  a  nitrating  acid 
containing  34  jHjr  cent,  of  nitric  acid,  61  per  cent,  of 
sulphuric  acid,  and  5  fK;r  cent,  of  water  show  that  at 
temjMjraturcH  varying  from  0°  to  40°  C.  there  is  little  varia- 
tion in  the  profiucts  of  nitration. — B.  J.  S 
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"  Nitrocellulose  "    and   "  nitroglycerine  "  ;     Hydrolysis   of 

.     0.   Silberrad   and   R.    C.   Farmer.     Chem.    Soc. 

Trans.,  1906,  89,  1759—1773. 

Experiments  on  the  hydrolysis  of  nitrocellulose  and 
nitroglycerin  in  alkaline  solution  showed  that  the  reaction 
is  complicated  by  the  simultaneous  reduction  of  the 
nitric  acid  as  shown  by  the  formation  of  large  amounts 
of  nitrites,  and  by  the  degradation  of  cellulose  and  glycerol 
to  hydroxy-acids,  &c.  (see  this  J.,  1906,  868).  The 
velocity  of  hydrolysis  did  not  show  the  normal  decrease 
as  the  quantities  of  the  reagents  diminished,  but  remained 
almost  constant  until  a  large  proportion  of  the  alkali  was 
used  up.  These  results  indicate  that  intermediate 
products  are  formed  which  are  gradually  acted  on  by  alkali. 
These  intermediate  pioducts  are  insoluble  in  water,  for 
it  was  found  that  when  the  alkaline  liquid  was  separated, 
the  saponification  ceased  almost  entirely  in  the  filtrate. 
Much  more  alkali  was  consumed  in  the  saponification 
than  could  be  accounted  for  by  the  nitroxyl  groups 
present.  For  example  a  nitrocellulose  containing  nitrogen 
equivalent  to  5-04  nitroxyl  groups,  neutralised  9-2 — 9-5 
instead  of  5-04  equivalents  of  baryta,  whilst  niti oglycerin 
gare  a  saponification  equivalent  of  4-85  instead  of  3. 
Apparently  the  nitric  acid  primarily  set  free  on  hydrolysis, 
is  in  a  more  active  condition  than  ordinary  nitric  acid, 
and  decomposes  the  cellulose  and  glycerol,  since  these 
latter  could  not  be  detected  among  the  products,  although 
ordinary  nitric  acid  does  not  oxidise  cellulose  or  glycerol 
in  concentrations  such  as  were  employed  in  the  experi- 
ments. Some  quantitative  results  obtained  with  respect 
to  the  hydrolysis  of  varying  quantities  of  gun-cotton  in 
barium  hydroxide  solution  and  in  nitric  acid  respectively, 
are  sho\vn  in  the  following  table  : — 


Grms.  of 
gun-cotton. 


Concentration 

of  H  or 

OH  ions. 


Velocity  (grm.-equiv.  of  acid 
liberated  per  hour). 


Calculated. 


Found. 


(1)  Hydrolysis  by  barium  hydroxide  solution. 


3-10 

0-197 

0-0035 

0-0033 

4-97 

0-191 

0-0051 

0-0053 

20-42 

0-096 

0-0070 

0-0071 

22-10 

0-189 

0-0144 

0-0142 

00 

1-000 

0-168 

— 

(2)  Hydrolysis  by  nitric  acid. 

5-10 

0-821            1        0-00018 

0-00018 

10-00 

0-821 

0-00022 

0-00021 

20-35 

0-821 

0-00025 

0-00024 

00 

1-000 

0-000347 

— 

Taking  into  consideration  that  in  the  comparatively 
rapid  hydrolysis  in  presence  of  acid  or  alkali,  the  diffusion 
of  the  nitrocellulose  into  the  aqueous  solution  is  imperfect, 
whilst  in  the  slow  decomposition  which  occurs  in  presence 
of  water  alone,  the  solution  remains  saturated  with 
nitrocellulose  throughout  the  reaction,  the  concentrations 
of  hydrogen-  and  hydroxyl-ions  respectively  necessary 
to  produce  the  minimum  velocity  of  hydrolysis  were 
calculated  from  the  experimental  results,  by  the  aid  of 

the  formula,  v=  ,       ,  where  c  is  the  concentration  of  alkali 

or  acid,  q  is  the  weight  of  nitrocellulose  (gims.  per  400  c.c. 
in  the  present  experiments),  s  is  the  limiting  velocity  for 
a  solution  saturated  with  gun-cotton,  v  is  the  observed 
velocity,  and  Ar  is  a  constant.  At  37-8°  C.  the  hydrolysis 
will  take  place  with  its  minimum  velocity  when  the 
concentration  of  the  hydrogen  ions  is  3-7  X  10"*,  and  that 
of  the  hydroxyl  ions  is  7-8  X  lO'^  ;  under  these  conditions 
5-6  X  10'*  grm. -equivalents  of  acid  per  litre  of  water  per 
year  will  be  liberated  from  the  nitrocellulose.  In  practice 
the  decomposition  will  be  accelerated  by  the  acid  set  free. 
Since  a  solution  containing  3-7  x  10-*  grm. -equivalents  of 
hydrogen  ions  per  litre  reacts  appreciably  acid  to  litmus, 
it  would  appear  that  if  gun-cotton  be  allowed  to  remain 
in  water,  no  acceleration  of  the  hydrolysis  takes  place 
so  long  as  the  solution  is  neutral  to  litmus.  It  follows, 
therefore,  that  storage  under  water  forms  the  safest  method 
of  keeping  gun-cotton,  since  under  these  conditions  the 
impurities  will  decompose  without  any  appreciable  effect 
on  the  nitrocellulose  itself.     The  hydrolysis  of  gelatinised 


nitrocellulose  in  presence  of  alkali  follows  an  almost 
exactly  similar  course  to  that  of  gun-cotton.  Two 
specimens  of  cordite  and  one  of  ballistite  were  found  to 
undergo  rapid  hydrolysis  in  alkaline  solution,  but  the 
decomposition  appears  to  be  confined  almost  entirely  to 
the  nitroglycerin  which  passes  into  the  aqueous  solution. 
For  instance,  it  was  found  that  70  per  cent,  of  the  nitro- 
glycerin of  a  cordite  had  been  decomposed,  whilst  the 
nitrocellulose  was  almost  unaltered. — A.  S. 

English  Patents. 

Nitroglycerine ;     Manufacture   of .     F.    L.    Xathan, 

J.  M.  Thomson,  W.  Rintoul,  and  A.  Scott,  Waltham 
Abbey.     Eng.  Pat.  6581,  March  19,  1906. 

See  Ft.  Pat.  366,593  of  1906  ;  this  J.,  1906,  1068  — T.F.B. 

Safety  explosives  ;    Manufacture  of .     B.  G.  Reschke, 

Hamburg,  Germany.     Eng.  Pat.  17,414,  Aug.  2,  1906. 

In  the  manufacture  of  ammonium  nitrate  explosives  as 
described  in  Eng.  Pat.  12,716  of  1906  (this  J.,  1906,  953), 
claim  is  made  for  the  replacement  of  fennel  by  other 
suitable  specimens  of  umbelliferous  plants,  with  or  without 
the  addition  of  wood-meal.     Several  examples  are  given. 

— F.  Shdn. 
French  Patents. 

Explosive.  R.  Imperiali.  Addition,  dated  May  23,  1906, 
to  Fr.  Pat.  364,948,  Feb.  22,  1906.  (See"  Eng.  Pat. 
14,545  of  1905;    this  J.,  1906,  953.) 

The  ammonium  nitrate  or  potassium  nitrate  specified  in 
the  main  patent  is  to  be  used  in  association  with  antimony 
sulphide,  according  to  the  explosive  power  desired. — C.  S. 

Explosives ;    Process  for  preparing   safety   .     B.    G. 

Reschke.     First  Addition,  dated  Aug.  2,  1906,  to  Fr. 

Pat.  366,729,  May  31,  1906. 
See  Eng.  Pat.  17,414  of  1906  ;  preceding  these.— T.  F.  B. 

XXIII.— ANALYTICAL  CHEMISTRY. 

INORGANIC— QUANTIT  ATI  VE. 

Zinc  ";  Delicate  method  of  precipitating .     G.  Bertrand 

and  M.  Javillier.  Compt.  rend.,  1906,  143,  900—902. 
To  the  liquid  (say  half  a  litre,  containing  1  mgrm.  or  less 
of  zinc)  are  added  a  few  c.c.  of  milk  of  lime,  or  50  c.c.  of 
lime  water,  then  10 — 15  per  cent,  of  its  volume  of  concen- 
trated ammonia.  The  liquid  is  filtered  if  need  be,  and  then 
boiled  till  alkaline  vapours  cease  to  be  evolved.  After 
cooling,  the  precipitate  of  calcium  zincate  and  carbonate 
is  collected  on  a  filter.  It  is  then  dissolved  in  a  little 
hydrochloric  acid,  the  liquid  evaporated  to  dryness,  the 
residue  taken  up  with  water,  rendered  strongly  ammon- 
iacal,  the  calcium  precipitated  by  ammonium  oxalate 
and  filtered  off,  the  filtrate  evaporated  to  dryness  with 
sulphuric  acid,  and  the  residue  ignited  and  weighed. 
After  weighing,  it  is  identified  as  zinc  sulphate  by  dissolv- 
ing in  water,  and  testing  one  half  with  hydrogen  sulphide 
and  the  other  with  potassium  ferrocyanide.  Blank 
experiments  must  of  course  be  carried  out  with  all  the 
reagents,  and  the  result  deducted  from  the  weight  of  the 
zinc  precipitate  obtained. — J.  T.  D. 

Hydrogen   peroxide ;     Decomposition   of by   copper 

salts  in  alkaline  solution.     F.  Claesseas.     VIL,  page  18. 

Antimonial  gold  ores  ;    Assay  of .     G.  T.  HoUowav. 

X.,  page  20. 

ORGANIC— QUALIT  AT  I  VE. 

Sugars  ;   Colour  reaction  for  reducing with  m-dinitro- 

benzene   in   alkaline   solution.     Chavassieu   and    Morel. 
XVI.,  page  27. 

ORGANIC— QUANTIT  ATI  VE. 

Halogens  ;    Determination  of in  organic  compounds 

by    means    of    mctcdlic    sodium    and    ethyl    alcohol.     A. 
Stepanow.     Ber.,  1906,  39,  4056^057. 

The  weighed  substance  (0*2  to  0-5  grm.),  contained  in  a 
bulb  tube,  is  introduced  into  an  Erlenmeyer  flask  con- 
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taiiting  20  to  40  e.c.  of  98  v>er  cent,  ethyl  alcohol.  The  flask, 
titttxl  with  a  lonii  lom'enser.  is  placed  on  a  wntcr-bath. 
and  soiinim  i*  atUUxl  through  the  condenser  tube.  The 
quantity  of  the  metal  u.-^eti  is  2r>  times  the  theoretical 
amount  ealleil   for   by  the  equation  : 

RX  +  C.HjOH  +  Nao  =  RH  +  NaX  +  C.HjONa. 
.\fter  oomplete  solution  of  the  sotlium.  the  contents  of 
the  tiask  are  dilut.xl  with  20  to  40  c.c.  of  water,  and  the 
alcohol  distilleil  otT.  .After  cooling,  the  liquid  is  strongly 
aciditietl  with  dilute  nitric  acid,  and  the  halogen  contained 
in  the  residue  determinetl  by  Volhard's  method.  Figures 
quoteil  bv  the  author  for  2G  determinations  show  errors 
varying  lietween  +0-03  per  cent,  ami  —0-24  jx^r  cent. 
The  reaction  is  easily  and  rapidly  carried  out,  and  is  stated 
to  be  of  universal  applicability. — O.  R. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

o-.Vi/rirftVu'TK-  ;     J  hf   two    modificaiion.f   of .      I.    von 

(.>»tromi8slensky.  Z.  physik.  Chem..  liK)6,  57.  341—348. 
When  o-nitrotoluene  is  freshly  distilled  and  the  distillate 
cooled  quicklv  to  — 20^  C,  the  portion  which  ])asses  over 
at  21S°— 22r  C.  alwavs  crystallises  in  the  a-form, 
whilst  that  ilistilling  at  221=^— 224^^  (obtained  by  heating 
small  quantities  above  the  b.  pt.,218'^  C,  with  a  large  flame) 
vields  the  /3-form.  A  more  convenient  method  of 
obtaining  the  latter  is  to  immerse  the  fused  substance  in 
«oli«l  carlxm  dioxide  at  from  — .50^  C.  to  — 60°  C.  The 
labile  amoditication  is  first  obtained,  which,  however, 
■ft«;r  standmg  a  short  time,  changes  to  the  more  stable 
^-modification.  By  nucleating  the  supercooled  liquid 
with  a  crystal  of  either  the  a-  or  /3-form.  the  correspond- 
ing modification  is  always  produced.  The  a-moclifica- 
tion  i."  obtaine<l  in  long,  stellate,  transparent  needles, 
and  the  Amoditication  in  snowy,  opaque  aggregates. 
The  change  from  the  a-  to  the  /3-form  proceeds  fairly 
quickly  at  — 2U'  C.  and  the  limit  point  is  near  the  melting 
point  of  the  a-moditicatioa  ( — 10-56-  C).  The  /3-variety 
melts  at  — 4"14"  C.  Similar  a-  and  /3-modifications  were 
»l»o  noticed  in  the  case  of  the  following  substances,  the 
difference  between  the  melting  points  being  noted  in 
bracketa,  o-chlorotoluene  (5*8°).  o-toluidine  (5°),  o-chloro- 
pbeool  (T'),  o-bromotoluene  (5"1°). — J.  C.  C. 

OUates  of  c.rtain  hfavy  melaU  ;    Specific  conductivity  of 

mjlntiont  of  .     L.  Kahlenberg  and  R.  B.  Anthony. 

J.  Chim.  Phys.,  1906,  4,  358—364. 

Olkatcs  of  magnesium,  zinc,  aluminium,  nickel,  cobalt, 
iron,  and  cadmium  were  prepared  by  adding  the  respective 
ral{^ate<«  to  a  solution  of  sodium  oleate.  'Jhe  precipitates 
wen-  wanht-d,  dried  at  .i  temperature  slitrhtly  b?low  the 
decompo«ition  point,  and  dissolved  in  various  solvents. 
The  dielectric  rontttanta  were  determined  by  a  modifica- 
tion of  I>rude'«  method,  the  temfwrattire  being  that  of  the 
room.  The  re«ultM  given  in  tabular  form  show  that  the 
dielectric  constant  of  l>«'nzone,  carbon  tetrachloride, 
chloroform,  carl>on  bisulphide,  and  cotton-seed  oil  are 
only  slightly  modified  by  the  presence  of  these  oleatcs, 
.h  in  general  there  is  a  flight  reduction.  A  similar 
•.on  i«  neen  in  the  case  of  pyridine,  though  it  is 
'  •'.'  with  Home  of  the  olcatos.  With  nitrobenzene 
;  ■  »'  i)»  more   marked.      In  general,   the   f)resence 

'■'  ■  .\-..  A  the»e  heavy  metals  in  the  sol  venUi  tested,  tends 
to  lower  the  dielectric  constant  ;  and  the  results  show 
•  ;«-*fly  that  IhtJi  value  in  not  atlditive  in  character.  In 
fact,  the  *f>lution<i  Iw-have  an  though  the  special  electric 
j/roprrtien  of  the  different  metals  were  practically  masked. 

— C.  A.  xVI. 
MrmbranfJt  ;   Prteipitate in  jellies,  and  the  constitution 

of    gdalin    jrllif*.     H.    Bcchhold    and    J.    Ziegler.     Z. 

Chem.  and  Ind.  dcr  Kolloide,  l',K)0,  1,  157. 
-r..„  ......     I.,...     .11    ^jjp    formation  of    membranes 

gelatin   rliffusing   through   an 

■  ri.      .\  teHt-tiilx,'  was  fill<:fi  first 

*itb  a  layer  "f  g>.-|atin  rcmtaining  di.iHfdved  silver  or  Ica<-1 

nitrate,  which  w»«  allowH  to  m-I  hard  l<efore  a  layer  of 

;   ..-•   'Iialynerl  g«-   .  'rrj«luro<J,  ffiljowing  which  ranic 

,' latin    layr  _■    icjrliiim    <ir    barium    chloride. 

i\.t.  UibM  were  m.;  ~^,....  ...  the  dark  fr/r  a  iicrir;<j,  and  the 


formation  of  the  membranes  investigated  either,  as  in  the 
case  of  silver  lucnibrancs.  by  exposure  to  light  or  by  cutting 
the  tube  of  gelatin  into  thin  slips  and  detection  of  the  salt 
present  by  spot  tests.  The  results  may  be  summarised 
as  follows  :—  A  thin  precipitate  membrane  in  gelatin  allows 
solution-!  of  tlic  salts,  by  th'^  action  of  which  it  is  formed, 
to  pass  through  as  long  as  there  is  a  difTcrence  of  osmotic 
pressure  on  the  two  sides  of  the  membrane.  The  mem- 
brane grows  from  the  direction  of  higher  pressure  towards 
that  of  lower.  With  no  difference  of  osmotic  pressure  such 
a  visible  permeable  membrane  is  sufficient  to  stop  diffusion. 
A  fused  silver  ehloride  or  barium  sulphate  membrane  in 
gelatin  does  not  hinder  the  diffusion  of  salt  solutions, 
whereas  a  copper  or  zinc  ferrocyanide  precipitate  in 
gelatin  is  non-permeable  for  potassium  ferrocyanide. 
The  results  are  explained  by  assuming  with  Quincke 
that  a  gelatin  jelly  consists  of  a  network  of  gelatin  masses 
of  low  water  content,  surrounded  by  channels  of  a  medium 
rich  in  water,  of  low  gelatin  content,  so  that  the  electro- 
lytes whicli  make  use  of  these  latter  as  diffusion  passages 
are  prevented  from  passing  when  these  are  stopped  by 
membranes.  In  the  gelatin  network,  diffusion  of  electro- 
lytes does  not  take  place. — E.  F.  A. 
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I.— PLANT,    APPARATUS,    AND     MACHINERY. 
Applications. 

28,767.  Bevenot.  Extraction  and  desiccation  of  the 
solids  in  natural  fluids  or  solutions.  [Belg.  Appl..  Dec.  16, 
1905.1*     Dec.  17. 

28,792.  Stead  and  Palmer.  Continuously  acting 
apparatus  for  separating  a  gas  from  a  mixture  of  gases. 
Dec.   17. 

28,932.  Fawcett,  Ltd.,  and  Bottomley.  Compound 
rotary  drier  and  cooler  for  mineral  substances,  (fee.    Dec.  19, 

28,977.  Whitham.  Separation  of  liquids  from  solids 
or  matter  held  in  suspension.     Dec.  19. 

29,007.  Jury.  Apparatus  for  producing  extracts  by 
diffusion  and  concentration.  [Fr.  Appl.,  Dec.  19,  1905.]* 
Dec,    19. 

29,126.  Manbre.  Packing  for  absorbing  towers  or 
columns.     Dec.  21. 

29,356.  Andrews.     Furnaces.     Dec.  24. 

29,390.  Scard.     Multiple  evaporators.     Dec.  24. 

29,496.  Precht.  Dehydrating  air  and  other  gases. 
Dec.  27. 

29,520.  Mac  Donald  and  Duncan.  Machinery  for  extract- 
ing moisture  from  sludges,  slimes,  and  the  like.     Dec.  28. 

29,565.  Wyllie.  Liquid  feed  regulators  for  evaporating 
and  crvstallising  apparatus.*     Dec.  28. 

29,733.  Soc.  I'Air  Liquide.     See  under  VIL 

Complete  Specifications  Accepted. 

26,065  (1905).  Prache  and  Bouillon.  Apparatus  for 
evaporating  or  concentrating  liquids.      Dec.  28. 

26,578  (1905).  Frith.  Highly  heated  muffles  or 
furnaces.      Dec.  28. 

26,998  (1905).  Clark.     Sec  under  II. 

87  (1906).  Cooke  and  Kelly.  Apparatus  for  dehy- 
drating animal  and  vegetable  substances.     Dec.  28. 

1479  (1906).  Mecredy  and  Hawes.  Apparatus  for 
obtaining  dry  products  from  liquids  or  semi-liquids. 
Dec.  31. 

19,729  (HK)6).  Haddan  (Aktiebolaget  Separator). 
Centrifugal  machines  for  separating  solids  from  liquids. 
Dec.  31. 

II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

28,775.  Der.ts.  Gasgliihlicht  A.-G.  Production  of 
metallic  incandescence  ijodies  for  ele<;tric  glow  lamps. 
l(;er.  .Appl.,  .March  27,  190(i.|*      Dec.   17. 

28,834.  CroHsley  and  Kigby.  Producer  gas  generators. 
Deo.   18. 

29,1.55.  .Vorden  (Martel).  Manufacture  of  mantles  for 
incancir-scent  gas  lighting.      Dec.  21. 

29,291.  Duncan  and  Hard ie.  Manufeicture  and  purifica- 
tion  of  illuminating  gas.     De...   22. 
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29,314.  Bourcoud.  Manufacture  of  producer  or  kindred 
gas.     Dec.  22. 

29,396.  Barker  and  White.  Production  of  gas  for 
power  purpose?.     [U.S.  Appl.,  Sept.  12.  1906.]*     Dec.  24. 

29,416.  Gebr.  Siemens  und  Co.  Electrodes  for  arc 
lamps.     [Ger.  Appl,  May  17,  1906.]*     Dec.  24. 

29,599.  Drinkwater  and  O'Connor.  Reducing  the 
arsenic  in  gas  and  other  cokes.     Dec.  29. 

29,752.  Feld.  Treatment  of  coal  gases,  &c.,  in  recover- 
ing tar  and  ammonia  therefrom.     Dec.  31. 

Complete  Specifications  Accepted. 

26,855  (1905).  Bourdos,  Rothschild,  and  Sutclifie. 
Filaments  of  incandescent  electric  lamps.     Dec.  31. 

26,998  (1905).  Clark.  Condensing  apparatus  for  use 
in  purifying  coal  and  other  gas.     Dec.  31. 

6935  (1906).  Sepulchre.     Gas  generators.     Dec.  28. 

7803  (1906).  Bloxam  (Lux).  Manufacture  of  tunpsten 
filaments  for  incandescence  electric  lamps.     Dec.  28. 

9307  (1906).  Hoseason.  Manufacture  of  incandescent 
mantles.     Dec.  31. 

13,764  (1906).  Biichel.  Binding  thermite  into  solid 
briquettes.     Dec.  28. 

17,996  (1906).  Wise  (Solvay  et  Cie.).  Coke  ovens. 
Dec.  28. 

19,115  (1906).  Sellers,  Capel.  and  Wallis.  Generating 
steam  for  conversion  into  water  gas.     Dec.  28. 

III.— DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 


29,752.  Feld. 


Application. 
iS'ee  under  II. 


Complete  Specifications  Accepted. 

24.318  (1905).  Oppenheimer,  Boatman,  and  Kent. 
Lubricating  oil  and  process  for  obtaining  same.     Dec.  31. 

24.319  (1905).  Oppenheimer,  Boatman,  and  Kent. 
Lubricating  oil  and  process  for  obtaining  same.      Dec.  31. 

27,254  (1905).  Klever.     Manufacture     of     emulsifiable 
compositions  from  hydrocarbon  oils.     Dec.  31. 
22,430  (1906).  Harris.     See  under  XIL 

IV.— COLOURING  MATTERS  AND  DYESTUFFS. 
Applications. 

28,765.  Newton  (Bayer  und  Co.).  Manufacture  of  new 
anthracene  derivatives.     Dec.  17. 

28,867.  Newton  (Uuger).     See  under  XIV. 

29,750.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  of  the  anthracene  series. 
Dec.  31. 

29,765.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
factiu'e  of  vat  dyestuffs.     Dec.  31. 

Complete  Specifications  Accepted. 

352  (1906).  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.     Dec.  31. 

9102  (1906).  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  dyestuffs.     Dec.  31. 

10,052  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
thiazine  group.     Dec.  28. 

11,174  (1906).  Johnson  (Kalle  und  Co.).  Manufacture 
of  o-carboxvphenylthioglycoUic  acid.     Dec.  31. 

12,243  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Manufacture  of  indoxvlic  compounds.     Dec.  31. 

20,397  (1906).  Imray  (Durand,  Huguenin,  et  Cie.). 
Manufacture  of  condensation  products  from  gallic  acid  or  a 
derivative  thereof  and  an  alkyldiaminoaryithiosulphonic 
acid,  and  of  gallothionines  therefrom.     Dec.  28. 

v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND   FINISHING    TEXTILES,    YARNS, 

AND   FIBRES. 

Applications. 

28,828.  Jamieson    and    Govan.     Method    of    printing 

fabrics.     Dec.  18. 

28,982.  Simon.     Process  of  weighting  silk.*     Dec.  19. 

29.134.  Calico  Printers'  Association,  and  Fourneaux. 
Printing  textiles.     Dec.  21. 

29.135.  Calico  Printers'  Association,  and  Hadficld. 
Dunging  and  mordanting  cotton  piece  goods.     Dec.  21. 


29,183.  Wohle.     Treatment  of  vegetable  fibres.  Dec.  21. 

29,365.  Ritchie  and  Scott.  Treating  flax,  hemp, 
jute,  rhea,  and  the  like.     Dec.  24. 

29,514.  Burgo\Tie.     Treatment  of  wool  or  like  fabrics 
by  drying,  scouring,  and  kindred  processes.     Dec.  28. 
Complete  Specifications  Accepted. 

26,811  (1905).  Malard.  Apparatus  for  extracting  the- 
yolk  from  wool.     Dec.  31. 

2939  (1906).  Wilson.  Reproducing  designs  or  the  like 
on  textile  or  other  fabrics.     Dec.  28. 

12,718  (1906).  Minck,  and  Bremer  Baumwollwerke. 
Obtaining  fibres  from  cottonseed  hulls  and  similar  waste- 
products.     Dec.  31. 

VIL— ACIDS,   ALKALIS,  AND  SALTS. 
Applications. 

28.963.  Woltereck.     Production  of  ammonia.     Dec.  19, 

28.964.  Woltereck.     Production  of  ammonia.     Dec.  19.. 
29,092.  Parsons.     Preparation  of  carbon,  its  compounds- 

and  alloys.     Dec.  20. 

29,223.  Grossmann.  Treatment  of  ammonia  liquors- 
before  and  after  distillation.     Dec.  22. 

29,383.  Johnson  (Chem.-  Fabr.  Schlempe).  Manu- 
facture of  cyanides  in  a  condition  fit  for  storing  and  trans- 
port.    Dec.  24. 

29,660.  Marley.  Manufacture  of  graphite  and  plumbago- 
Dec.  29. 

29,733.  Soc.  I'Air  Liquide.  Liquefaction  of  atmos- 
pheric and  other  gases.  [Fr.  Appl.,  Jan.  4,  1906.] *" 
Dec.  31. 

29,752.  Feld.     See  binder  II. 

Complete  Specifications  Accepted. 
2466  (1906).   Hermite.     Method     and     apparatus      for 
obtaining  saturated  solutions  of  salts.     Dec.  28. 

VIIL— GLASS,    POTTERY,    AND    ENAMELS. 
Applications. 
29,427.  Mayer.     Furnaces  for  burning  glass,  porcelain,, 
majolica,  &c.     [Ger.  Appl.,  Dec.  29,  1905.]*     Dec.  24. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS- 
AND  CEMENTS. 
Applications. 
29,395.  Sankcy.     Plastic  cement  or  plaster.     Dec.  24. 
29,408.   Morgan.     Cement  kilns.*     Dec.  24. 
29,760.  Cowper  -  Coles.       Manufacture      of       cement. 
Doc.  31. 

Complete  Specifications  Accepted. 
27,082  (1905).  De     Angelis.     Heat     resisting     compo- 
sition.    Dec.  31. 

3353  (1906).  Sankey.  Manufacture  of  silica  fireproof 
non-conducting  tiles,  lumps,  bricks,  &c.     Dec.  28. 

33o3a  (1906).  Sankey.  Manufacture  of  silica  cement, 
crucibles,  and  other  articles.     Dec.  28. 

X.— METALLURGY. 
Applications. 

28.756.  Angel.  Treatment  and  reduction  of  complex 
sulphide  and  other  ores.     Dec.  17. 

28.757.  Angel.  Furn?ce  for  treating  sulphide  and  other 
ores.     Dec.   17. 

29,057.  Simm  and  Simm.  Extraction  of  tin  from  tin 
ores.     Dec.  20. 

29,156.  Oettinger.  Method  of  obtaining  metallic 
vapours  from  ores  and  furnace  products.  [Ger.  Appl., 
Jan.  3,  1906.]*     Dec.  21. 

29,315.  Westgarth.     Tilting    furnaces.     Dec.    22. 

29,385.  Templer.  Treatment  of  crushed  ores  previous 
to  cyaniding  or  the  like.     Dec.  24. 

29,728.  Schwarz.  Method  and  apparatus  for  concen- 
trating ores.*     Dec.  31. 

Complete  Specifications  Accepted. 

27,218  (1905).  Blackman  (Emett).  Hardening  cast 
iron  and  the  like.     Dec.  31. 

9687  (1906).  King.  Nodules  of  metalliferous  material. 
Dec.  28. 

12,395  (1906).  Wallin.  Producing  metals  from  ore» 
and  heating  substances  in  electric  furnaces.       Dec.  28. 
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lii.XlS  (19<>6V   Kaisor.     Production  of  metals  from  ores 
or  fumnoe  proilucts  in  the  electric  furnace.     IVc.  28. 
16.!(>S  (1W6).  McAdams.     Ci'sting     aluminium     alloy. 

Pec    SI. 

si.WU?  (1W6<.  Rhein.-Nassauioche  RergwerksTi.  Huttcn 
A.-(.;.  Direct  pnxluction  of  zinc  from  nine  sulphide, 
lutd  utilisation  of  the  sulphur.     Dec    28. 

XI— ELECTUO-CHKMISTKY    .WD      ELECTRO- 

METAl.I.l'lUlV. 

AFrur.*Tiox. 

28.897.  Cowper-Coles.  Electrode^wsition  of  iron.* 
Dec.   18. 

28.959.  Hiorth.  Oiieratinjj  electrical  smelting  furnaces. 
[Appl.  in  Norway.  Mav  5.  UK)6.1*     D«o.  19. 

28.lKi<>.  Hiorth.  Electric  induction  furnace.  [Appl. 
in  Norwav  June  2.  IWG.]*      Dec.   19. 

''S  9fil  Hiorth.  (_)perating  electrical  smelting  furnaces. 
Appl.  m  Norwav.  Nov.  6.  1W6.]»     Dec.  19. 

29.019.  Crondal  Kjellin  Co.,  and  Haiden.  Electric 
induction  furnaces.*     Dec.   19. 

2^M22.   Moir.     See    under   XWllB. 

29.271.  FricL  Electric  furnaces.  [Swcd.  Appl.,  Dec.  27, 
1905.^*     Dc^.  22. 

29,300.  Cowper-Coles.  Electrodeposition  of  iron. 
Dec.  22. 

29.367.  Bijur.  Treatment  of  negative  pole  plates.* 
Dec.  24. 

29,655.  Ruthenburg.     Electrolytic  apparatus.     Dec.29. 

CosiPtETE   Specifications   Accei-ted. 

146  (1906).  Ashcroft.  Electrolysis  of  alloys,  fused 
salts,  .solutions,  ores,  or  compounds.     Dec.  31. 

234  (1906).  Fermerling  and  Porschke.  Galvanic  cells. 
Dec.  31. 

7240  (1906).  Bingham.     Electric   furnaces.     Dec.   31. 

9279  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Production  of  long  stable  electric  arcs.     Dec.  28. 

lO.l.V)  (1906).  Hartenstein.     Electric  furnaces.     Dec.  28. 

12,205  (1906).  Mollenbruck  and  Dielmann.  Carbon 
electrodes  for  primary  batteries.     Dec.  31. 

12.395  (1906).  Wailin.     Set  under  X. 

15,818  (1906).  Kaiser.     Ste  under  X. 

XIL— FATTY   OILS,   FATS,    WAXES,    AND   SOAPS. 
Appijcatiox. 
29,331.  Webb  and  Webb.     Soaps.     Dec.  24. 
Complete  Specification  Accepted. 
22,430  (19(»6).  Harris.     Treating  vegetable  and  animal 
oila.     I>ec.  28. 

XUI.-PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDLA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 
Appucations. 
28,984.  Bloxam   (Act.   Ges.   f.    Anilinfabr.).     Manufac- 
ture of  red  colour  lakes  and  intermediate  products.    Dec.  19. 
29,504.  Garcia.     Painta  for  buildings.     Dec.  27. 

Complete  Specification    Accepted. 
27.036  (HKJ5).  MilU.     Converting  sulphate  of  lead  into 
•  b«aic  pigment  and  prejjaring  paint  therefrom.     Dec.  31. 

(C.)— India-Rlbbek. 
Complete  Specificatujn  Accepted. 
4701  (19f>6).  Gratz.     Pruoewses    for    obtaining    caout- 
chouc.    Dec.  28. 

XIV.— TANMXG,    LK.ATHKR,   GLUE,    SIZE,   &c. 
Applications. 

28.806.  Boult  (Sylvestre).  Manufacture  of  artificial 
leather.*     I>cc.  17. 

2H.S67.  .N«-»i//n  (l.'ngcr).  I'roduction  of  black  solid 
tannm,  Wa/ k  dy,  and  blai^k  cutch.     Dec.  18. 

28,H8e.    h*r^^.     St*.  un/U.r  XLX. 

29,368.  KoAcb  and  Roach.  Procetut  of  tanning  hides,* 
Dec.  24. 

29,661.  Xorri*.  Proccw*  of  treating  hides  or  skins.* 
Dec.   29. 

COMPI-ETE    SpECinCATION.S    Af  CEITEIJ. 

26.550  {Wi'n-  i'>ak»u  (>>.,  and  Mt-ikle.  I'rrK-esH  of 
obtaining  aoluUe  extract*  from  )«ark  and  other  vegetable 
mattcfB.     Dec.  28. 


26,771  (1905).  Nowak.      Substance  for  treating  hides- 
Dec.  28. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 
Application. 
29.211.  Newlands     and     Eastick.     Manufacture     and 
purification  of  invert  sugar.     Dec.  22. 

Complete  Specification  Accepted. 
26.264  (1905).  Noffke.     Saccharometers.     Dec.   28. 

XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Applications. 
28,920.  Maardt.     Manufacture  of  beer  wort.     Dec.  18. 
28^981.  Frestadius.     jSIcthod     of     distilling    fermented 
peat  juice.     Dec.  19. 

29,484.  Coomans.     Mash  tun.*     Dec.  27. 

Complete  Specifications  Accepted. 
4274  (1906).  Whitehouse     and      Beetlestone.     Alcohol 
separation  process.     Dec.  28. 

12,227  (1906).  Takamine.    Diastatic  substance.  Dec.  31 

XVIII.— FOODS  ;    SANITATION,   WATER 

PURIFICATION;      AND    DISINFECTANTS. 

(A.) — Foods. 

Applications. 

29,425.  Emmerich.     Improving    the    palatability    and 

digestive  qualities  of  sterilised  milk.     Dec.  24. 

29,552.  Ozonair,  Ltd.,  Rogerson,  and  Briant.  Beverage. 
Dec.  28. 

{B.) — Sanitation  ;     Water  Purification. 
Applications. 
29,122.  Moir.     Treating  sewage  by  electrolysis.    Dec.  21. 
29,596.  Howard.     Puritication  of  water.     Dec.   29. 

Complete  Specification  Accepted. 
14,339  (1906).  Reisert.     Purification  of  water.    Dec.  2S. 

( G. ) — Disinfectants. 
Complete  Specification  Accepted. 
14,818  (1906).  Hume.     Composition  for  dipping  sheep, 
goats,  &c.     Dec.  28. 

XIX.— PAPER,    PASTEBOARD,   &c. 
Application. 
28,886.  Bacon.     Manufacture   of   resin   size   for   paper 
making.     Dec.  18. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Application. 

29,093.  Bergell  and  Wiilfing.  Manufacture  of  hexa- 
methylenetetramine  derivatives.*     Dec.  20. 

Complete   Specifications    Accepted. 

11,574  (1906).  Johnson  (Verein.  Chininfabriken 
Zimmer  und  Co.).  Manufacture  of  boracic  acid  esters. 
Dec.  31. 

13,401  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  new   pharmaceutical  compounds.     Dec.  28. 

25,494  (1906).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  dialkylbarbituric  acids.     Dec.  28, 

XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 
Application. 
29,480.  Bloxam    (Neue    Photographische    Ges.).     Con- 
verting    silver   pictures   into    platinum    pictures   having 
catalytic  jiower.  *     Dec.  27. 

XXII.— EXPLOSIVES,     MATCHES,     &c. 
Applications. 
29,021.  Himalaya.     Safe     and     non-poisonous     high 
explosives.*     Dec.   19. 

29,289.  Soc.  de  Prod.  Chim.  et  d'Explosifs  Bergds, 
Corbin  et  Cie.  Manufacture  of  explosives.  [Fr.  Appl., 
Jan.  3,  1!K)6.]*     Dec.  22. 

CO.MPLETE  Specifications  Accepted. 
18,692  (1905).   Silberrad.     Explosives. 
20,309  [(1900).  Reschke.  Explosive  compounds.  Dec-.  31. 
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Official  Notices. 

JAMESTOWN    EXPOSITION:     SPECIAL    ALCOHOL 

EXHIBIT. 

All  exposition  is  to  be  held  at  Jatnestowa,  Va.,  U.S.A., 
from  April  2Gth  to  Nov.  30th,  1907,  to  celebrate  the  300th 
anniversary  of  the  first  English  settlement  on  North 
American  soil.  A  special  feature  will  be  an  exhibit  of 
the  various  apparatus,  machines,  and  appliances  by 
which  the  heat,  light,  and  power  which  can  be  obtained 
from  alcohol  may  be  utilised  for  domestic,  agricultural, 
and  manufacturing  purposes,  and  also  of  the  articles  of 
manufacture  into  which  alcohol  enters  as  a  component 
or  factor.  The  exhibit  will  be  under  the  superintendence 
o'  Prof.  Charles  E.  Munroe,  of  C4eorge  Washington 
University,  Washington,  D.C.,  to  whom  all  applications 
for  space  should   be  addiessed. 

SECRET  COMMISSIONS  AND  BRIBERY 
PREVENTION  LEAGUE. 

A  league  for  the  prevention  of  secret  commissions 
and  bribery  has  been  formed  under  the  auspices  of  the 
London  Chamber  of  Commerce.  Among  the  objects  of 
the  League  are  to  expose  flagrant  cases  of  bribery,  corrup- 
tion, and  blackiTiail,  and,  if  necessary,  to  take  steps  to  prose- 
cute ;  and  also  to  assist  its  members  and  subscribers  in 
any  action  which  may  be  considered  by  the  Council 
necessary  to  recover  secret  commissions  paid  or  received. 
All  communications  should  be  addressed  to  the  Secretary, 
Mr.  A.  E.  W.  Gwyn,  58,  Coleman  Street,  London,  E.C. 


Obituary. 

THE  REV.  CANON  WM    HAIG-BROWN,  LL.D. 

P^he  death  is  announced  of  the  Rev.  Canon  William 
Haig- Brown,  LL.D.,  who  ha  I  been  Master  of  Charter- 
house for  the  last  nine  years,  and  headmaster  of  the 
Charterhouse  School  for  a  period  of  34  years. 

Born  at  Bromlej',  Kent,  in  1823,  Dr.  Haig- Brown 
received  his  schooling  at  Christ's  Hospital,  going  from 
there  to  Pembroke  College,  Cambridge,  where  he 
graduated  in  1846.  After  being  elected  to  a  fellow- 
ship in  1848,  Dr.  Haig- Brown  took  holy  orders,  and  was 
elected  tutor  of  Pembroke.  After  a  short  period  as  an 
assistant  master  at  Harrow,  he  was  elected  head- 
master of  Kensington  Proprietary  School  in  1857, 
and  six  years  later  was  chosen  to  be  headmaster  of 
Charterhouse. 

Thus  began  his  association  with  the  famous  founda- 
tion at  a  critical  moment  in  its  history.  Its  numbars 
had  been  declining  for  some  years,  and  the  report  of 
the  Public  Schools  Commission,  which  appeared  in 
1864,  recommended  the  removal  of  the  school  to 
Godalming,  some  particulars  of  which  will  be  found  in 
the  Guide  Book  prepared  for  the  visa  of  American  and 
Colonial  members  in  19J5.  The  kindness  of  Dr.  and 
Mrs.  Haig-Brown  to  those  members  who  visited  the 
Charterhouse  on  that  occasion  will  long  be  remembered. 


Journal  and  Patent  Literature. 

Patent  Speoifications  may  be  obtained  by  post  by  remitting  as  follows  . — 

English.— 8d.  each,  to  the  ComptroUftr  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
French. — 1  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Rue  des  Fraucs-Bourgsois,  Paris  (3e.). 


..-PLANT,  APPARATUS,  AND   MACHINERY. 

[Continued  from  page  12.) 

English  Patents. 

Evaporation  or  concentration  of  liquids  ,;    Apparatus  for 

the .     C.  L.  Prache  and  C.  G.  V.  Bouillon,  Paris. 

Eng.  Pat.   26,065,  Dec.    14.   1905.     Under  Int.   Conv., 
March  24,   1905. 

See  Fr.  Pat.  364,408  of  1906  ;  this  J.,  1906,  874.— T.  E.  B. 

Furnaces  r  ,•   Oas-fired ].     E.    Brook,    Huddersfield. 

Eng.  Pat.  2718,  Feb.  3,  1906. 

The  claim  is  for  improvements  in  the  gas-fired  reverber- 
atory  furnaces  described  in  Eng.  Pat.  2657  of  1893,  and 
consists  in  supplying  the  air  to  effect  the  combustion  of 
the  gaseous  fuel  through  several  valve-controlled  open- 
ings in  the  furnace  crown.  In  order  to  prevent  any  air 
being  drawn  into  the  furnace  when  the  side  working-doors 
are  oj)eued,  a  passage  is  formed  in  the  bottom  of  each 


doorway,  and  connected  to  a  flue  passing  under  the 
bottom'  of  the  furnace.  This  flue  is  in  connection  with 
the  chinmey,  and  any  air  which  enters  the  doors  is  drawn 
away  at  once  to  the  chimney  and  does  not  pass  into  the 
furnace  and  cause  a  lowering  of  the  temperature  by 
diluting  the  gases. — W.  H.  C. 

Regidaiing  the  temperature  of  ovens  dyeing  vats,  or  the 
like,  and  for  controlling  the  supply  of  fuel  to  a  steam 
generator  or  the  like,  or  the  supply   of  steam  therefrom  • 

Jpparalii'^  for  nufomatirally .     S.  R.  Trotman  and 

J.     E.     Hackford,     Nottingham.     Eng.     Pat.     25,576, 
Dec.  8,  1905. 

A  NON-MAGNETIC  valvc-casing,  Bi,  has  an  inlet,  C,  and 
an  outlet,  C^.  The  gas  or  steam  enters  through  a  pipe 
which  passes  through  the  hollow  soft  iron  core,  E,  the 
lower  end  of  which  forms  the  valve-.seat,  E^.  The  valve, 
D,  is  also  of  iron,  and  is  supported  in  a  vertical  position 
by  the  rod,  D-,  and  the  stand,  B-.  A  coil  of  wire,  F,  F, 
is  wound  round  the  core,  E,  one  end,  F-,  bemg  connected 
to  one  pole  of  the  battery,  H,  the  other  pole  of  which 
is  counected  to  the  mercury  in  the  bulb,  G,  of  the  contact 
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th.  '.  A>.     The  other  end,  pi,  of  the  coil,  F,  F. 

i-  to  the  rackwork,  L.  L',  L'^,   by  which  the 

jjUiiiiijiii  '  "jntact  wire,  K,  is  adjusted.  The  upper 
enlarged  portion,  G-'.  and  (P,  of  the  stem  of  the  ther- 
mometer is  filled  with  a  non-conducting  liquid,  such  as 
toluene,  to  prc%-ent  access  of  air  to  the  mercury.  The 
upper  ronta/'t  is  a^ljusted,  and  the  bulb,  G,  inserted  into 
the  »p«re,  the  temfK-rature  of  which  is  to  be  controlled. 
So  If/njt  M  the  temjierature  remains  below  the  desired 
point,  the  circuit  is  own,  and  the  pas  or  steam  enters 
the  v»Ive  ca&int;.  When  the  temfjcratiire  rises  above 
tbe  denired  point,  the  circuit  is  drwcfl,  and  the  iron  core, 
E,  h<*<"ome«  an  electro- mapnet  which  closes  the  inlet  by 
•ttra^-tintt  the  iron  valve,  I),  to  the  seating,  K'. — W.  H.  C. 

ComtTfAling  the  »ni,jdy  of  fuel  to  a  steam  gentralor,  or  the 
tUam   »vppli/  iMTtlrom       Apj/aratiiH  for  aulomiUicalbj 

.     S.  K.  Trotman  and  J.  V..  Ha*;kford,  -Nottinghani. 

Eog.  Pat.  2.'i,576A,  iJcc.  8,  VMi'i. 

The  T»Jve  in  nimilar  to  that  descriljod  in  the  {>rcceding 
alwtnct,  but  the  contact  is  mmle  by  the  p^iintcr  of  a 
■teMD-pmrare  gauge  attached  to  the  boiler  or  steam 
BMiii.— W.  H.  C 

Condmnng,  rmpr/reUiny,  or  Ihf  like  ;    Surface    ripjjaralus 

for  .     K.    L.   Cartwright.    Hull.     Eng.    Pat.   4547 

Feb.  24    IWi«. 

Trb  toben  through  which  the  heating  or  cooling  medium 
t»  ciicalated   are  of  flattened   or  ellipt  cal   crou-Mection. 


Each  tulie  is  formed  into  a  coil,  or  is  bent  in  the  form  of 
a  series  of  a  corrugations  or  waves,  so  as  to  obtain  a 
niaxinuini  of  expansion  and  contraction.  The  object  is  to 
prevent  any  loss  in  hcit  transmission  duo  to  the  "ccu- 
mulation  of  scale,  which  is  cracked  otT  by  the  expansion 
ant!  contraction  of  the  pipes. — W.  H.  C. 

French  Patents. 

Dryer ;      Continuou.<t,      cevtrifiigal .     Aktiebolaget 

Separator.     Fr.  Pat.  368,120,  July  17,  190G. 

A  rERFORATEO  Cylinder  provided  with  scrapers  is  inter- 
posed between  the  outer  drum  and  the  conical  or  curved 
plates  of  a  centrifugal  machine. — W.  H.  C. 

Filters  ;    Process  and  apparatus  for  washing .      H. 

Reisert.     Fr.  Pat.  369,056,  Aug.  20,  1906. 

The  filtering  material  is  supported  on  a  perforated  plate 
situated  at  about  half  the  height  of  a  closed  vessel  ;  the 
liquid  to  be  filtered  is  introduced  through  a  pipe  on  to  the 
surface  of  the  filter,  and  the  filtrate  collects  in  the  space 
below  the  perforated  plate,  whence  it  is  drawn  off  through 
a  siphon,  so  that  this  lower  space  is  always  filled  with 
liquid.  When  it  is  desired  to  wash  the  filter,  the  inlet  and 
outlet  pipes  are  closed  ;  air  under  pressure  is  passed  into 
the  lower  space,  and  the  contents  of  the  latter  are  forced 
upwards  through  the  filter.  A  wide  central  pipe  extends 
through  both  compartments  of  the  vessel,  and  serves  as 
an  outlet  for  the  liquid  forced  through  the  filter.  In  order 
that  the  liquid  may  be  emptied  from  the  lower  part  by  the 
pressure  of  air,  a  jilate  is  fitted  under  the  perforated 
partition  and  is  bent  downwards  so  as  to  form  a  circular 
pipe  round  the  central  overflow  pipe.  Instead  of  air- 
pressure  being  employed,  water  from  a  high  tower  may  be 
admitted  to  the  space  below  the  filtering  material. 

— W.  P.  S. 


II.— FUEL,    GAS,    AND    LIGHT. 

(Continued  from  page   13.) 

Benzene  in  illuminating  gas ;  Technical   determination   of 

.     D.  A.  Morton.     J.  Amer.  Chem.  Soc,  1906,  28, 

1728—1734. 

The  author  finds  that  ammonium  nickel  nitrate  solution 
(see  Dennis  and  O'Neill,  this  J.,  1903,  763)  is  but  an 
indifferent  absorbent  for  benzene,  and  that  its  absorbing 
power  is  due,  not  to  the  nickel  compound,  but  to  the 
water  present.  Its  use  leads  to  inaccurate  results,  the 
extent  of  the  error  varying  widely  according  to  the  amount 
of  benzene  in  the  gas.  Concentrated  sulphuric  acid 
readily  absorbs  benzene  vapour  and  gives  accurate 
results  for  a  large  number  of  tests  witnout  renewal. 
Whilst  the  defect  due  to  the  absorption  of  ethylene  is 
insignificant,  traces  of  the  higher  olefines  may  cause 
slightly  too  high  a  value. — E.  F.  A. 

English  Patents. 

Furnace  ;  Smoke-consuming .     A.  Sichert,  Karlsbad, 

Austria  Hungary.     Eng.  Pat.  15,516,  July  9,  1906. 

See  Fr.  Pat.  367,785  of  1906  ;  this  J.,  1906,  1139.— T.F.B. 

Coke  ovens.     W.  L.  Wise,  London.     From  Solvay  et  Cie., 
lirusselH.     Eng.  Pat.  17,996,  Aug.  10,  1906. 

See  Fr.  Pat.  368,.-)()4  of  1906;   tlii.s  J..  1907,  13.— T.  F.  H. 

Suction    ijas    producers.     C.    J.     Atkinson,     Manchester. 
Eng.  Pat.  25,313,  Dec.  6, 1905. 

In  order  that  the  water-supply  to  the  vaporiser  may  vary 
automatically  in  accordance  with  the  demand  for  gas, 
there  is  connected  to  the  air-supply  pipe  a  vessel  in  which 
is  a  series  of  vertical  tubes  of  different  heights,  open  at  tlio 


Jan.  31,  1907. J 


Cl.   II.— fuel,   gas,    &   LIGHT. 


41 


Mppsr  ends,  and  communicating  at  the  lower  with  a  water 
supply  of  constant  level.  When  the  producer  is  not 
working,  no  water  overflows  from  these  tubes,  but  when 
working,  the  suction  caus-S  the  water  to  rise  and  overflow 
from  one,  two,  or  more  of  the  tubes,  according  to  the 
partial  vacuum  produced,  and  the  overflowing  water  is 
led  to  the  vaporiser.  Instead  of  several  tubes,  there  may 
be  only  one,  which  is  provided  -with  a  vertical  slit  down  the 
upper  part  of  its  length  ;  as  the  water-level  rises  with 
increased  suction,  so  does  the  rate  of  outflow  through  the 
slit  increase. — H.  B. 

Gas  and  air  ;  Process  for  the  rnanujacture  of  a  mixture 

of  ,   for  illuminating  purposes,  and  an  apparatus 

therefor.     H.  H.  Lake,  London.     From  Selas  G.m.b.H., 
Berlin.     Eng.  Pat.  25,596,  Dec.  8,  1905. 

A  MIXTURE  of  gas  and  air,  having  a  constant  composition 
however  the  consumption  may  vary,  is  obtained  by 
bringing  the  gas  and  air  together  under  a  constant  relative 
pressure  and  velocity:  the  gas  and  air  are  mixed 
before  entering  the  motor  apparatus  which  delivers  the 
mixture  to  the  service  pipes.  In  one  apparatus  described, 
the  gas  supply,  which  is  kept  at  a  constant  pressure  by 
means  of  a  governor,  is  led  through  one  of  two  meter-drums, 
fixed  upon  the  same  shaft,  the  other  meter-drum  serving  to 
draw  in  air,  and  both  di'ums  deliver  into  a  common  pipe 
leading  to  a  motor-driven  blower,  from  which  the  mixture 
is  delivered  to  the  service-pipe.  Since  both  meter-drums 
are  actuated  by  the  gas  pressure,  and  revolve  simultane- 
ously, the  resulting  mixture  is  of  constant  composition, 
whatever  variations  occur  in  the  demand.  In  another 
apparatus  claimed,  the  gas  supply  is  reduced  to  atmos- 
pheric pressure,  and  is  dra'wn  tlirough  an  opening  of  pre- 
determined area  into  a  mixing  chamber  along  with  a 
corresponding  supply  of  air.  Since  both  gas  and  air  are 
at  the  same  pressure,  the  proportions  drawn  into  the 
mixing  chamber  are  invariable,  whatever  the  demand. 
In  this  case  the  motor  apparatus  consists  of  a  double- 
acting  pump,  which  delivers  the  gases  from  the  mixing 
chamber  to  the  service  pipe,  the  latter  being  fitted  with  a 
return  pipe  and  relief  valve  in  the  usual  manner. — H.  B. 


Carburetters.     F.     C.     Lvnde,     Manchester.     Eng.     Pat. 
25,805,  "Dec.   12,  1905. 

An"  automatic  air-escape  valve  is  fixed  upon  the  air- 
supply  pipe  of  the  carburetter,  and  is  actuated  by  the 
varying  pressure  of  the  current  of  air.  A  by-pass  pipe 
from  the  air-supply  pipe,  by  means  of  which  a  portion  of 
the  air-current  is  let  off  and  mixed  with  the  carburetted 
air  issumg  from  the  carburetter,  is  provided  with  an 
automatic  valve,  likewise  actuated  by  the  pressure 
within  the  air-supply  pipe,  for  the  purpose  of  regulating 
the  strength  of  the  gaseous  mixture. — H.  B. 

Suction   gas   generators.     J.    Fielding,    Gloucester.     Eng. 
Pat.  26,829,  Dec.  23,   1905. 

The  ail",  together  v,-ith  a  regulated  amount  of  water  in 
the  form  of  spray,  is  caused  to  pass  radially  through  a 
hollow,  circular  plate,  upon  which  the  incandescent  fuel 
rests,  the  mixture  of  air  and  steam  issuing  at  the  periphery 
of  the  plate  and  passing  upwards  into  the  fuel  uniformly 
all  round  the  base  of  the  fire.  A  number  of  bars  or 
fins  within  the  plate  break  up  the  current  of  air  and 
spray,  and  offer  to  it  a  large  heating  surface.  The 
current  of  air  and  spray  is  admitted  at  the  under  side 
of  the  hollow  plate,  through  a  central  pipe,  which  permits 
of  the  plate  being  either  stationary  or  rotatable. — H.  B. 

Producer    gas    plants.     G.    L.    Morton,    Gedling,    Notts. 
Eng.  Pat.  1980,  Jan.  26,  1906. 

The  producer  is  designed  for  use  with  bituminous  fuel, 
the  object  being  to  insure  a  high  temperature  and  the 
presence  of  carbon  dioxide  at  the  point  where  the  raw 
fuel  enters  the  generator,  so  that  tarry  matters  may  be 
decomposed,  and    the    liberated    carbon    converted    into 


monoxide  by  the  carbon  dioxide.  In  the  illustration, 
which  shows  a  sectional  elevation  of  the  producer,  the 
fuel  container,  F  (which  is  fed  thi'ough  a  suitable  hopper), 
has  a  sloping  bed,  which  causes  the  fuel  to  tall  into  the 
combustion  zone,  D,  as  required,  the  container,  F,  com- 
municating with  the  combustion  zone,  D,  through  an 
arched  opening,  b'-,  having  a  stepped  roof,  6^,  in  the 
dividing  wall,  b^.  To  ensure  the  presence  of  sufiicient 
carbon  dioxide  in  the  gases  at  this  point,  tuyeres,  J  and 
Ji,  are  provided  for  admitting  hot  air  from  the  space,  C, 
between  the  refractory  lining  and  the  outer  casing.  G  is 
the  fire-grate  ;  intense  heat  is  therefore  radiated  upon 
the  incoming  fuel.  The  hot  gases,  on  their  way  to  the 
condenser  and  scrubber,  pass  up  the  "  conversion  space,' 
E,  and  through  ii-on  slag,  coke,  or  the  like,  which  rests 
on  the  bars,  e^,  and  serves  to  entrap  any  unattacked 
carbon  in  the  gas. — H.  B. 

Gas   generators.     V.    Sepulchre,   Paris.     Eng.    Pat.    6935. 
March  22,  1906.     Under  Int.  Conv.,  March  25,  1905. 

See  Fr.  Pat.  361,127  of  1905  ;  this  J.,  1906,  583.— T.  F.  B. 

Steam    and    gas    gen^irators ;     [Electrical ].      F.    A. 

Weigel  and  I.  Wolf,  Johnetta,  Pa.,  U.S.A.     Eag.  Pat. 
22,049,  Oct.  5,  1906.     Under  Int.  Conv.,  Oct.  5,  1905. 

The  steam  and  gas  generator,  which  is  designed  to 
operate  a  steam  engine  of  ordinary  construction  and  is 
connected  to  the  steam-chest  thereof  by  means  of  a 
pipe,  consists  of  a  strong  cylinder,  connected  to  a  water 
supply  and  prov.ded  internally  with  two  carbon  elec- 
trodes, one  of  the  electrodes  being  mounteil  loosely 
so  that  it  may  be  capable  of  reciprocating  rapidly,  thereby 
causing  sparks  to  pass  from  the  end  of  the  one 
electrode  to  the  adjacent  end  of  the  other,  in  presence 
of  the  water.  On  passing  an  electric  current  of  high 
amperage  and  voltage  through  the  generator,  a  mixture 
of  steam,  hydrogen,  and  oxygen  is  produced,  and  is  led 
into  the  steam-chest  of  the  engine.  The  rapid  recipro- 
cation of  the  loose  carbon  electrode  is  effected  by  a  rocking 
beam,  to  one  end  of  which  the  carbon  is  connected, 
whilst  the  other  end  rests  upon  the  ix;riphery  of  a  wheel, 
provided  with  a  number  of  lugs  or  cam-surfaces,  and 
driven  by  the  steam  engine.  As  the  wheel  revolves, 
the  cam-surf£ices  cause  the  end  of  the  beam  to  rise  and 
fall  rapidly,  imparting  a  corresponding  movement  to 
the  electrode  at  the  other  end. — \i.  B. 
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filitmeiUs   from   tun^en    or   tnolyibdenvm,    or   an    alloy 

tkerrof  :  Jlanufacturr  of  elcrtrir  incandescencf  lamp . 

A.  G.  Hloxam.  Ixuuion.  From  J.  Lux,  Vienna.  Eng. 
Pat.  2T.Wl>.  iVv-.  27  1W5. 
t^LAMKNTS  are  niatir  of  tungsten,  inolylxlennni.  or  alloys 
tbervof.  l)y  trituratinc  the  trioxides  or  acid  hydroxides 
of  the>«'  «ietal>  (with  or  without  admixture  of  the 
uiet.i!>  theni!?t>lves.  or  of  other  conijHninds  thereof,  free 
from  carbon),  tojjether  with  excess  of  animoni  i  solution. 
or  solutionis  of  mono-  or  jvlyamines  (es^H^cially  nitrogen 
h«**#  of  alcohol  radicals,  such  a.s  butylamine),  the  tough 
plastic  ma-sj!  jirotlucetl  lioing  then  converted  into  incan- 
descence filaments  by  heating  to  redness  with  exclusion 
of  air,  a£  usual. — H.  H. 

Ftlam(nt.<  of  Ititigaitn   or  nioli/bdcnutn  for  electric  incan- 

df  ctuci  liinij^  ;    Manufacture  of  .     A.  G.  Bloxam, 

London.     From    J.    Lux,    \ienna.     Eng.    Pat.    9020, 
-April  14.  HXHk 

TrKOSTK>"  dioxide,  or  molyWenum  sesquioxidc,  is  mixed 
with  an  ammoniacal  sohition  of  casein  or  an  aqueous 
solution  of  isinglaj:s.  Ijevulose.  or  the  like,  in  such  propor- 
tion that  the  carb<»i  thus  introduced  may  afterwards 
be  completely,  burnt  to  carbon  monoxide  or  dioxide  l>v 
the  oxvpen  of  the  metallic  oxide  ;  the  n\ixture  is  worked 
to  a  plastic  ma-ss.  fashioned  into  threads,  carbonised  to 
decompose  the  agplutinant.  and  finally  heated  in  a  vacuum, 
in  a  reducing  pas,  or  in  an  indifferent  atmosphere,  by 
means  of  the  electric  current. — H.  B. 

Ineandffcing  bodies  for  electric  lighting  and  heating  pur- 
sc«e.«.  Aligememe  Elektricitiits-Ges.,  Berlin.  Eng. 
Pat.  18,4S5,  Aug.  17,  1906.  I'nder  Int.  Con  v.,  Aug.  29, 
1906. 

A  CPjirorND  of  a  metal  of  high  melting-point,  with  an 
element  of  the  silicon  or  boron  group,  is  mixed  with 
not  less  than  10  per  cent,  of  a  second-class  conductor, 
and  the  mixture  is  formed  into  filament*.  For  example, 
an  intimate  mixture  of  tantalum  silicide  and  the  oxides 
of  yttrium  and  erbium  is  rendered  plastic  by  means  of 
a  suitable  organic  binder,  and  formed  into  filaments, 
which  are  ignited  in  the  ojien  air  imtil  the  binding  material 
has  been  eliminated,  and  are  then  heated  to  incandescence 
in  ivruo  or  in  an  inert  atmosphere  until  uniform.  The 
efficiency  of  the  fi]anient<<  so  prepared  can  be  increased 
by  incorporating  with  them  a  certain  proportion  of 
carbon ;  for  example,  by  admitting  gasolene  vapour 
into  the  bulb  after  the  above  incandescing  operation, 
continuing  the  incande.scence  for  the  desired  period,  and 
finally  heating  the  filament  to  a  white  heat  in  vacuo. 
The  metallic  oxide  and  carbon  are  stated  to  exist  side 
by  aide— H.  B. 

UsiTED  State-s  Patent. 

Retort:    [G<u .     M.  J.  Keough,  St.  Louis,  Mo.     U.S. 

Pat.  832,131,  Oct.  2,  1906. 
Thb  claim  is  for  a  retort  for  gasifying  petroleum  or  other 
liquid  hydrocarbons,  and  couHists  of  a  series  of  outer 
fire-clay  »emi-circular  retort*,  set  in  a  furnace  and  heated 
in  the  oaual  manner.  A  tube,  cloeed  at  the  rear  end  and 
of  amallcr  dian.etcr,  is  inserted  into  the  clay  retort  so  as 
to  eare  an  air  nj#ace  fjctween  the  two.  The  ojjen  end  of 
the  inner  retort  firojects  l>eyond  the  front  of  the  outer 
on*  into  a  metal  heating  and  ga.«f-collecting  chamber 
placed  in  front,  and  common  to  several  retorts.  Oil  i.<» 
paaMd  throuKh  a  coil  in  the  heating  chaml>er  and  delivered 
to  a  thin  stream  into  the  inner  retort  by  a  jiijK;  which 
lies  along  the  IxHtom  of  the  latter,  and  owing  to  the  even 
temperature  maintainwl  by  the  air-jai-;ket  ih  continuously 
and  completely  gasified,  without  the  formation  of  fkposits 
of  carUin.  and  esc  ruH  through  the  oi»en  frfwit  of  the 
mctAj  retrjTt  into  the  heating  f  haml>er,  from  which  it  is 
conducted  away  through  a  pi{*  at  the  top.— W.  H.  C. 

Fbcwcii  Patektu, 

I'rrjCfM   and   apjMratna   for   thi: 

and  I'nj  grade .      0.   I.Aauai 

/.  20,  VMiT,.  ^       ■ 

'  •crilx!*!  ba*  a  fuel  chamber  provided  with 
id  step  grat^-s   and  neccaaary  stirring  and 
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oleaning  openings.  The  lower  end  of  the  lower  step-grate 
is  extended  into  :i  flat  grate,  beneath  w  hich  is  a  water  asih- 
pit.  Above  the  middle  of  the  fiat  grate  is  a  hanging  par 
tition,  which  divides  the  producer  into  two  compartments, 
one  being  the  fuel  chamber  above  mciitioued,  and  the 
other  a  gas  reducing  compartment,  filled  with  incati- 
descent  material.  A  steam  generator  is  arranged  in  the 
upjier  part  of  the  hanging  partition,  and  in  the  lower 
part  of  this  are  passages  for  the  gas  to  pass  from  the  first 
to  tho  second  chamber.  Gas  can  a. so  pass  from  one  to  the 
other  compartment  at  a  lower  level,  namely  at  the  point 
of  contact  on  the  fiat  grate.  The  gas,  after  passing  up 
tluough  the  second  or  reducing  compartment  is  with- 
drawn from  the  top  by  a  pipe,  by  which  it  is  carried  down 
to  a  hydraulic  main,  from  which  it  is  withdrawn  for  use. 
The  down  gas-pipe  to  the  liydraulic  main  is  surrounded 
by  a  cylinder  in  which  is  a  spiral  partition,  which  forms 
a  closure  between  the  down  gas-pipe  and  the  cylinder. 
Air  is  introduced  at  >he  bottom  of  the  cylinder,  and  in 
ascending  this  it  becomes  heated  by  the  gas  passing  down 
the  exit-pipe  to  the  hydraulic  main.  Means  are  provided 
for  charging  the  heated  air  in  the  spiral  channel  with  steam. 
The  heated  air  charged  with  steam  is  admitted  by  a  pipe, 
provided  with,  a  regulating  valve,  into  the  reducing  com- 
partment of  the  producer,  at  the  same  level,  but  on  the 
opposite  side,  as  the  upper  gas  passages  which  connect 
the  two  compartments.  By  a  suitable  arrangement  of 
pipes,  heated  air  from  the  cylinder  and  steam  from  the 
steam  generator  in  the  partition  between  the  compart- 
ments of  the  producer,  can  be  introduced  beneath  the  step- 
grate  into  the  fuel  combustion  compartment. — VV.  C  H. 

Zinc  ores  and  ammoniacal  gas  liquor ;    Reciprocal  treat  ■ 

me.nt  of .     F.  Chevalet.     Fr.  Pat.  369,046,  Aug.  20, 

1906.     X.,  page  53. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

{Continued  from  page  14.) 

Reduction   [of   nitrobenzene]  ;      A    new    method   of . 

T.  Weyl.     Ber.,   1906,   39,  4340—4343. 

The  hydrogen  phosphide  which  is  produced  when 
red  j)hosphorus  is  boiled  with  water,  acts  as  a  reducing 
agent  'ihe  reduction  of  nitrobenzene  by  this  meaus 
was  studied,  and  in  one  experiment  in  which  25  grms. 
of  nitrobenzene  were  heated  with  25  grms.  of  red  phos- 
phorus and  100  grms.  of  water  in  a  closed  vessel  for 
35  hours  at  100°  C ,  a  yield  of  86*2  per  cent,  of  the  theo- 
retical quantity  of  aniline  was  obtained.  At  110° — 115"  C. 
only  a  small  quantity  of  aniline  was  formed,  and  ammonia 
was  detected  in  the  products.  The  reaction  proceeds 
according  to  the  equation :  3C(iH5.N02  +  4PH3  = 
3CCH5.2SII2+  2H,P03-I-  2P  the  phosphorus  reacting  with 
water  as    follows  :— 4P  -f  6H0O  =  3H3PO2  +  PH3. 

—J.  C.  C. 

Petroleum ;     Synthesis    of from    calcium     carbide. 

K.    Charitschkow.     Westnik    shirow.   prom.    1906,    7, 
180;    Chem -Zeit.,    1906,  30,   Rep.,  465. 

A  SAMPLE  of  petroleum  prepared  by  the  sjTithetic  method 
of  Sabatier  and  Senderens  (reaction  of  acetylene  and 
hydrogen  in  presence  of  nickel ;  see  this  J.,  1902,  853) 
furnished  5-0  per  cent,  of  distillate  up  to  150°  C ,  14-5  per 
cent,  boiling  between  150'  and  200"  C,  29-25  per  cent, 
between  200"  and  270°  C,  and  50-75  per  cent,  of  residuum, 
the  latter  oeing  very  tliick  and  with  the  characteristic 
smell  of  masut.  U'he  residue  contained :  JJydrogen, 
9*25  per  cent.  ;  carbon,  8S-47  per  cent.  ;  and  oxygen, 
0*42  jjer  cent.,  indicating  the  presence  of  a  higher  pro- 
portion of  unsaturated  hydrocarbons  than  in  natural 
KuHsian  oil.  Suljihuric  acid  extracts  80  per  cent,  from 
this  artificial  residuum,  or  about  20  per  cent,  more  than 
from  the  natural  residuum  ;  and  the  substance  exhibits 
in  a  marked  degree  the  "  oil  tar  "  properties  of  Grosny 
residuum.  The  fractions  resemble  those  from  the 
destructive  distillation  of  masut,  in  their  high  content  of 
unsaturated   hydrocarbons. — C.  S 
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Kerosine  and  benzine  [Petroleum  spirit] ;    Theory  of  the 

chemical      purification     of .       K.     Charitschkow. 

Westnik  shirow.  prom.,  1906,  7,  124.  Chem.-Zeit.,  1906, 
30,  Rep.,  476. 
The  chemical  processes  occurring  in  the  purification  of 
petroleum  distillates  by  oxidising  agents  and  the  like,  have 
not  hitherto  been  clearly  explained.  The  change  of  colour 
is  due  to  oxidation  and  to  the  presence  of  unstable  sulphuric 
esters.  These  are  decomposed  in  secondary  reaction*, 
forming  dark  resinous  bodies  which  dissolve  in  the  hydro- 
carbons. Sulphur  compounds  may  partly  account  for  the 
smell  in  crude  benzine.  The  author  found  thiophene  in 
benzine  from  Grosny,  and  Girard  has  found  both  thiophene 
and  dimethylthiophene  in  other  kinds  of  petroleum. 
The  odour  may  also  be  attributable  to  ethylene  and 
acetylene  compoimds  of  saturated  or  unsaturated 
alcohols,  or  to  nitrogenous  bodies,  especially  in  the 
case  of  lamp  oil  and  benzine  from  hgnite  tar  or  bitu- 
minous shale.  Most  of  the  impurities  can  be  removed 
with  sulphuric  acid  ;  others,  e.g.,  benzine  from  Grosny  and 
Bibi-Eibat  petroleum,  require  treatment  with  chromic 
acid  or  fuming  sulphiric  acid.  Q'ude  petroleum  contains,  in 
general,  about  0-2  per  cent,  of  nitrogen,  but  that  from  the 
Ferghana  field  contains  as  much  as  0-57  per  cent,  in  the 
form  of  pvridine,  pviTol,  and  similar  bodies,  of  b.  pt. 
110'— 120"'C.— R.  L."^ 

English  Patent. 
Distilling  coals  and  other  hydrocarbonaceous    substances  ; 

Process   and   apparatus  for .      W.   P.    Thompson, 

London.  From  H.  Wurts,  jun.,  Newark,  N.J.,  U.S.A. 
Eng  Pat  753,  Jan.  11,  1906. 
The  apparatus  is  designed  for  the  distillation,  at  a  tem- 
perature just  below  red -heat,  of  the  heavy  oils,  waxes, 
phenols,  &,c.,  froTn  cannel  and  bitumin  ms  coals,  lignites, 
&c.,  with  production  of  the  minimum  quantities  of  products 
of  destructive  distillation,  the  method  consisting  in 
heating  the  material,  placed  in  shallow  superposed  trays 
within  a  gas-tight  chamber,  in  a  current  of  the  "  de- 
oxidised "  gaseous  products  of  combustion  derived  from 
the  contiguous  furnace  which  heats  the  chamber.  The 
trays  within  the  chamber  are  arranged  inside  a  casing, 
which  is  open  at  top,  front,  and  bottom,  and  can  be  with- 
drawn on  opening  the  front  of  the  chamber,  for  convenience 
of  access  to  the  trays.  The  trays  are  spaced  and 
"  staggered  "  relative  to  each  other,  so  that  the  hot  flue- 
gases  on  entering  the  chamber  first  pass  along  the  surface 
of  the  material  in  the  top  tray,  then  pass  below  the  tray  in 
the  opposite  direction,  and  so  zig-zag  downwards  to  the 
bottom  of  the  chamber,  and  thence  through  an  exhauster 
to  the  condenser. — H.  B. 

French  Patents. 
Acetone  ;  Manufacture    of  .     Pages,    Camus    et    Cie. 

First  Addition,  dated  Julv  27,  1906,  to  Fr.  Pat.  361,379, 

April  14,  1905. 
The  process  described  in  the  main  patent  (see  Eng.  Pat. 
8757  of  1906,  this  J.,  1906,  634),  is,  according  to  the  present 
Addition,  carried  out  under  reduced  pressure. — W.  H.  C. 

Zinc  ores  and  ammoniacal  gas-liquor  ;  Reciprocal  treatment 

of  .     F.  Che  valet.     Fr.  Pat.  369,046,  Aug.  20,  1906. 

X.,  page  53. 

IV.— COLOURING    MATTERS    AND 
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(Continued  from  page   16.) 

Sodium    ^-naphthalenesulphonate  ;   Solubility   of in 

water  and  h'ldrochloric  acid.  E.Fischer.  Ber..  1906,  39, 
4144—4145. 

The  following  table  gives  the  amount  of  sodium  salt  taken 

up  by  100  parts  of  solvent  at  23-9°  C.  : — 


HjO. 

A^-HCl. 

2A'-HC1. 

3xV-HCl. 

5A'-HC1. 

.Werage : 

5-93 
6-12 
6-08 
6-04 

6-49 
6-36 
6-55 
6-47 

5-35 
5-34 

5-35 

4-12 
4-13 

4-13 

2-40 
2-43 

2-42 

-D.  B. 


Piirone  series  ;  Researches  in  the -.     E.  E.  Blaise  and 

H.  Gault.     Bull.  Soc.  Ch  m.,  1906,  35,  1261—1264. 

With  the  object  of  obtaining  derivatives  containing  the 
pyrone  nucleus,  the  authors  prepared  l:5-diketonic  acids  by 
condensing  oxalacetic  ester  with  acyl  aldehydes  and 
saponifying  the  product  with  acids,  thus  : — 

(CgHj.COa),  :  CH.CHR.CH  :  (COo-CoH-)  -> 
COaH.cb.CHo.CHR.CHa.CO'cOaH. 

The.se  diketonic  acids  are  easily  dehydrated  with  formation 
of  -y-pyrone-aa'-dicarboxylic  acids  : — • 


,CH  :  C(CO.,H>..  ^ 


^■<^^<ck':  cicolny 


c.  c. 


Colour  and  fluoreicence ;  Relationship  of •  to  con- 
stitution. I.  Condensation  products  of  mellitic  and 
pyromellitic  acids  with  resorcinol.  O.  Silberrad.  Chem. 
Soc.  Trans.,  1906,  89,  1787—1811. 

On  heating  together  resorcinol  and  mellitic  acid, 
Cb(C02H)6,  or  pyromellitic  acid,  C5H2(CO.,H)t,  at  about 
150" — 160^  C,  condensation  occurs,  dyestuils  analogous  to 
the  phthaleins,  and  which  may  be  regarded  as  xanthyl 
derivatives,  being  produced.  The  following  compounds 
were  prepared  : — (1)  From  pyromellitic  acid  and  resorcinol- 
3.6.9-trihydroxyxanthylbenzene-2  -  carboxylactone-4.5-di- 
carboxvlic  acid  : — 


Q   X'6H3(OH)-^p^O 
^"^-"^""^    ^COX-^HoCCOoHU 


;H3(0H)' 


which  melts  above  300°  C,  and  dyes  silk  and  wool  ». 
brilliant  yellow.  The  2.4.5  7-tetrabromo-derivative  dyes 
wool  and  silk  a  brilliant  crimson.  (2)  From  mellitic  acid 
and  resorcinol,  3.3'.6.6'.9.9'-hexahydroxy-ffi-dixanthyl- 
benzene-2.4.5.6-tetracarboxylic  acid  : — 

0<S23(oS)>C(«H).CVC02H,,C(OH)4eH3(OH)^0.. 

which  decomposes  above  300°  C.  without  melting,  and  dyes, 
silk  and  wool  a  brownish-yellow.  The  2.2'.4.4'.5.o'.7.7'- 
octabromo-derivative  d\^es  wool  and  silk  pink.  (3)  The- 
dixanthyl  derivatives  may  exist  in  two  modifications,, 
according  as  the  xanthyl  groups  are  meta  or  para  to  one- 
another.  By  using  the  1  4-diethyl  ester  of  mellitic  acidi 
instead  of  the  free  acid,  and  after v\ards  saponifymg  the 
condensation  product,  the  corresponding  /;-dixanthyl- 
derivative  is  obtained.  This  also  decomposes  above 
300"^  C.  without  melting  ;  it  dyes  wool  and  silk  yellow,  and 
its  solutions  exhibit  a  inoie  intense  fluorescence  than  those 
of  the  meta  compound.  The  octabromo-derivative  dyes 
silk  and  wool  brownish-pink.  (4)  From  mellitic  acid  an(^ 
resorcinol,  3.3'. 3". 6  6'.6".9.9'.9"-nonahydroxy-.s?//«-tri 
xanthvlbenzene-2.4.6.tri-carboxylic  acid  : — 

C(OH)<'^^^^'^^^>Ov 
<^<C,H3(OH)>^(^")-^«(^^2H)3v  CoH3(OH)^Q^ 

This  compound  dyes  silk  and  wool  brownish-yellow.  The 
dodecabromo-derivative  dyes  silk  and  wool  red  with  a  tinge 
of  violet,  and  the  corresponding  iodo-derivative  gives  pink 
shades. 

ft  will  be  seen  that  the  mellitic  derivatives  are  nydrated, 
and  contain  the  full  complement  of  carboxyl  groups, 
whereas  the  pyromellitic  derivatives  are  anhydrides  or 
lactones.  The  author  points  out  that  the  view  currently 
accepted  that  the  colour  of  the  phthaleins  is  due  toaquino- 
noid  structure  (compare  this  J.,  1904,  31;t;  1906.  7 19), 
and  their  fluorescenca  to  the  oscillatory  tautomeric  relation- 
ship of  the  carbinol  form  with  the  corresponding  lactone 
(compare  this  J.,  1903,  1'27)  is  o}Ten  to  considerable  doubt, 
since  many  of  the  analogous  melliteins  and  pyromelliteins, 
although  intensely  coloured  and  strongly  fluorescent,  and 
capable  of  dyeing  wool  and  silk,  cannot  be  reasonably 
formulated  as  quinone  derivatives,  and  admit  of  no  possi- 
bility of  tautomerism.  The  results  point  rather  to  tho 
correctness  of  B  eyer's  view,  that  the  colour  ct  phthaleins 
and  other  dyestuffs  is  due  to  a  peculiar  form  of  carhon 
linking  (this  J.,  1905,  3.:6,  432).  In  the  present  case  tho 
9-carbon  atom  of  the  xaiithyl-derivatives,  corresponding  tp 
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*'  '       '  I  arbon  rtti  m  of  triphenylcarhinol  derivatives, 

{H*iseAs  latent  i-hromophorii.'  ]>ro]HM'ties.  tlu- 
..:  ,  .     nt  of  whiih  i'.oiviul<  on  the  suhstituonts  in   the 

xmnthyi  or  other  proii j»s  attachixl  thereto.  In  the.<e  xanthy!- 
dfrivativi^.  also,  the  ihansie  from  the  hiotonio  to  the 
carbinol  form  aiui  i-icc  irrsa  divs  not  take  place  with  the 
ea-M'  which  is  generally  assunieti  in  the  ease  of  the 
l>hthalein». — A.  >. 

^IrttHtmrf ;  Mftkod     of      preparing      i<i/in>iietrical . 

P.  Harbier  and  P.  Sislev.     Bnll.  Sm\"  Chim..  lOOli.  35, 
12TS— 12S2.     (Comiwrethis  J..  liKXi.  1037.) 

iSyw-AxiLiDOPHKNosAKRAXiNE  is  ])rej>ared  as  follows  :  — 
JO  srms.  of  aniinoazol)enzene  are  mixed  with  23 
-— -         ■  •      z^ilunziiie  hydrochloride    and    100  prnis. 

■the  mixture  lieated  at  lietween  140"  and 
1  "  I  .  I  :  ■  •  iss  becomes  at  tirst  violet-red.  and  linally 
viol  I.  After  heatinji  for  1  hour  the  phenol  is  removed 
by  a  current  of  steam,  and  the  violet  solution  filtered. 
On  adding  salt,  the  dyestuff  of  formula  :  — 

NHs-CeH,/       *        V«H..(NH.C^H,):XH 
\N(QHsK 

i-  ■<xl.     It  dyes  silk  and  mordanted  cotton  violet- 

I  -         arly.    when    22    erms.    of    7)-aminoazotoluene 

([■!■  I'-ki'-. i  iioin  o-toUiidine)  are  heated  with  2(5  erms.  of 
the  hydrochloride  and  1<K)  prms.  of  phenol  for  2  hours  to 
2inV  C.  ,*v»"-tolusafraninc  is  obtained.  On  heating 
23  (frms.  of  p-aminoazobenzene  hydrochloride  with 
25  prms.  of  benzeneazo-<i-naphthylamine  and  100  grins. 
of  phenol  gradually  to  ISff'  C.  an  operation  which  should 
take  about  2  hours,  slender,  brown  needles  with  a  light 
bronze  reflex  are  produced,  which  dissolve  in  water  to  a 
Macenta-red  solution.  These  consist  of  naphthopheno- 
^«franine,  which  dyes  silk  and  mordanted  cotton  in  bluer 
ahMde*  than  do  pheno-  or  tolu-safranine. — J.  C.  C.  i 

i 
ExGUSH  Patents.  ' 

IhftMluffa ;    Hanufaetvrt   of   neie  monoazo .     C.    T). 

Abel.   London.     From  Act  -Ges.  f.  Anilinfabr..  Berlin. 
Eng.  Pat.  8490.  April  9.  1906. 

S«  Fr.  Pat.  365.040  of  190G  ;  this  J.,  1906,  922.— T.  F.  B. 

Colnuring    matters   of   the    thiazine   group ;     Manufacture 

of    .     J.    Y.    Johnson.    London.     From    Badische 

Anilin    und    Soda    Fabrik.    Ludwieshafen    on    P.hine, 
Germany.     Eng.  Pat.  10.052,  April  30,  1906. 
Thi*7I5F  dyestufis  containing  an  alkylamino  group  are 
'    ■  :.to  dye«tufip  giving  different  shades  in  dyeing, 

I  '.  in  a<id  solution,   with  an  oxidising  agent. 

T  obtainetl  from  Methylene  Blue,  for  example, 

%  -   which  are  redder  than  thfwe   produced  by 

»!•  i;!ue  itself,  when  dved   on  tannin-mordanted 

MUcn T.  F.  B. 

Aiiikraetiu    seriet  ;     ilanufacture    of    vew    derivalivn')    of 

tkt  .     P.  A.  Newton.  Ixindon.     From  P'arbenfabr. 

▼orm.  F.  Baver  und  Co..  i  ll>erfeld,  Germanv.  Eng. 
Pat.   lO.HW,   May  9,   I'KXi. 

Sn  Fr.  Pat.  3^5,005  of  1906  ;  this  J.,  ltK)6,  979.— T.  F.  B. 

Ccltmrinq    matter    \Thio    Indigo    Red]  ;     Manufacture    of 

*ulfJ*ur-rontnining    rejd .     Kalle    und    Co.     Akt.- 

0«..  Fti«brich  on  the  Khine,  (Jcrmanv.  Eng.  Pat. 
I«.UjO.  Jolv  If..  1906.  Inder  Int.  Conv.,  .Julv  2« 
1905.     (Compare  thi*  J..   IWXi,  424.) 

Ijr*n!»T>    of    h'-atin?    the    glycine    of    thiosalicylic    acid 

i'  •. 'ollir  mid)  with  aqueous  caustic 

"'•  1'!  thioinfloxylcarboxylic  acid  into 

♦J  ■     '-^v    \m-    obtained     by    heating 

''  a'id    to    it«    melting    point, 

»  -'SI  evolved.     The  thioindoxy) 

may  t--  iroui  tli»-  fimed  maiw  by  dry  distillation 

or   by  in   a  furrent   of  Ht'-am,   or  it   inav    be 

oiidi**^)    T'  iff.      Kxaniple  :     20    kilrw.    of 

i>-r»rboxypl  a/.id    arc    gra/lually    heated 

to  23^f  ('.,  a  iintain'd  at  that  temijcrature 
votil  no  mftn  :■■  <  .  ."I  A  little  thioindoxy)  distils 
•▼«    vitb   lb»-    -i-'".      .\ii«r  cooling,   the   melt   is   inlxcd 


with  the  distillate  and  dissolved  in  aqueous  caustic  soda. 
The  solution  is  mixed  with  a  solution  of  ))otassium  ferri- 
cyauide  until  no  more  precipitate  is  formed,  and  the 
dyestuff  is  filtered  off,  washed,  and  dried. — J.  C.  C. 

Colouring    mailer    [Thio    Indigo    Bed];     Manufacture    of 

I        sulphur-containing    red .     Kalle    und    Co.     Akt.- 

(ics.     Uicbrich    on    the    Rhine,    Germany.     Eng.    Pat. 
IIS.IOI.    Julv    10,    190C.     Under    Int.    Conv.,    Aug.    9, 
I        1905. 

'  In  the  ])reparation  of  thioindoxylcarboxylic  acid  (this  J., 
1906,  444)  by  heating  o-carboxythioglycollic  acid  with 
acetic  anhydride  with  or  without  the  addition  of  sodium 
acetate,  it  is  now  found  that  it  is  sufficient  to  stir  the 
substances  together  and  to  heat  the  mixture  to  a  moderate 
temperature  for  a  short  time.  Example  :  10  kilos,  of 
o-carboxyphenylthioglycollic  acid  are  mixed  with  about 
50  kilos,  of  acetic  anhydride  and  2  kilos,  of  sodium  acetate, 
and  the  mixture  is  heated  for  a  short  time  to  from  .50°  to 
80°  C.  If  the  temperature  be  raised,  or  the  mixture 
heated  for  a  long  time,  thioindoxyl  is  formed. — J.  C.  C. 

Thioindoxylcarboxylic  acid  ;    Manufacture  of .     Kalle 

und  Co.  Akt.-Ges.,  Biebrioh  on  the  Rhine.  Germany. 
Eng.  Pat.  16,907,  Julv  26,  1906.  Under  Int.  Conv., 
Oct.   18,  1905.     (Compare  this  J.,   1906,  424.) 

Thioindoxylcarhoxylic  acid  is  obtained  in  good  yield 
by  heating  o-carboxyphenylthioglycollic  acid  or  its 
alkali  salts  with  caustic  soda.  P^xample  :  A  mixture  of 
20  parts  of  disodium-o-carboxyphcnylthioglycollate  and 
16  parts  of  caustic  soda  is  heated  for  one  hour  to  2.50°  C. 
The  product  is  dissolved  in  water  and  acidified  by  a 
mineral  acid,  when  the  thioindoxylcarboxylic  acid  separates 
as  a  white  powder.  If  the  temperature  be  allowed  to 
rise  in  the  latter  operation,  carbon  dioxide  is  eliminated, 
and  some  thioindoxyl  is  formed. — J.  C.  C. 

Gallic  acid  or  a  derivative  thereof  and  an  alkyldiamido- 
arylthiosulphonic    acid ;     Manufacture    of    condensation 

products    from ,    and   of  gallothionines    therefrom. 

[Thiazine  dyestufjs.']  O.  Imi-ay,  London.  From  Dye- 
works,  formerly  Durand,  Huguenin,  et  Cie..  Basle, 
Switzerland.     Eng.  Pat.  20.397,  Sept.  13,  1906.' 

Leucogallothionine  dyestufis  may  be  obtained  by 
condensing  gallic  acid  or  one  of  its  derivatives  with  a 
dialkyldiaminoarylthiosulphonic  acid  {e.g.,  that  of  di- 
niethyl-7J-phenylenedianiine),  in  presence  of  alkali,  and 
with  exclusion  of  air  ;  the  resulting  alkaline  product  is 
added  to  excess  of  acid,  when  a  stable  salt  of  the  leuco- 
dyestufT  is  obtained.  This  may  be  utilised  at  once  in 
dyeing  and  printing,  or  it  may  be  converted  into  the 
gallothionine  dyestuff  by  oxidation  after  addition  of 
alkali.  These  dyestufis  dye  chrome-mordanted  wool  in 
blue  to  violet  shades. — T.  F.  Ji. 


V.-PREPARING,      BLEACHING,       DYEING, 

PRINTING,       AND    FINISHING       TEXTILES, 

YARNS.     AND     FIBRES. 

{Continued  from  page   17.) 

Cellulose  "  peroxide,"  a  new  combination  of  cellulose  with 
oxi/gen.  C.  F.  Cross  and  E.  J.  Bovan.  Z.  angew. 
Cliem.,    1906,   19,   2101—2102. 

It  is  well  known  that  certain  cellulose  fabrics,  e.g.,  linen 
damasks,  which  have  been  bleached  without  the  subse- 
quent use  of  an  "  antichlor,"  retain  the  i)roperty,  charac- 
teristic of  "  active  oxygen,"  of  liberating  iodine  from 
potassium  iooide  for  a  much  longer  time  than  is  con- 
sistent with  the  survival  of  traces  of  residual  hypochlorites. 
The  authors  record  a  case  in  which  a  cotton  cloth, 
bleached,  Hf)ure(l,  and  washed  iindc^r  normal  conditions, 
retained  an  a<;id  reaction  and  oxidising  properties  (towards 
potassium  iodide)  even  after  exhaustive  washing  with 
distilled  water.  The  acidity  was  removed,  or  rather 
neutralised,  by  short  washing  with  hard  water,  but  the 
iodide  reaction  yKirsisted.  On  the  other  hand,  the  oxidising 
])roj>erty    was    rapidly   destroyed    by    boiling    with   water 
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or  by  treatment  with  "  antic hlor."  Dry  heating,  at 
100°  C,  also  destroyed  the  "  active  oxygen "  in  the 
cloth,  but  the  fabric  was  distinctly  "  tendered."  Having' 
regard  to  all  these  circumstances  the  authors  postulate 
the  possibility  of  the  formation  of  a  peroxidised  derivative 
of  cellulose  under  certain  conditions  of  the  industrial 
textile  bleaching  process. — J.  F.  B. 

Chromic  oxide  ;    Process  for  fixiiig on  cotton.     ^L 

Richard  and  D.  Santarin-.  Bull.  Soc.  Ind.  Mulhouse. 
1906,  76,  296—302. 
A  .SOLUTION  of  an  alkali  bichromate  is  only  reduced 
by  formaldehyde-bisulphite  or  formaldehyde-hydro- 
sulphite  on  prolonged  boiling.  This  property  may  be 
utilised  for  mordanting  cotton  with  considerable  quan- 
tities of  chromic  oxide.  160  grms.  of  formaldehyde  are 
added  to  400  grms.  of  sodium  bisulphite  solution  (36^  B.). 
and  allowed  to  stand  for  some  time,  when  a  solution  of 
200  grms.  of  sodium  bichromate  in  200  c.c.  of  water  is 
added  ;  the  fabric  is  impregnated  twice  with  this  solution. 
diied,  treated  for  three  or  four  minutes  in  a  Mather-Platt 
apparatus,  and  then  scoured  with  caustic  soda  solution 
(3°  B.)  at  80^  C.  Formaldehyde-hydrosulphite  is  used 
in  a  similar  manner.  A  number  of  examples  are  given 
of  the  application  of  the  above  process  in  dveing  and 
printing.— T.  F.  B. 

Fabrics,  such  as  jute,  linen,  or  plush  ;    Process  of  fixing 

an  oxidised  fatty  mordant  on  thick .     Caux.     Chem.- 

Zeit.,  1906,  30,  12.52. 

The  fabric  is  printed  with  a  solution  of  soft  soap,  and 
then,  without  drying,  is  impregnated  with  a  solution  of 
bleaching  powder ;  an  insoluble  calcium  soap  is  thus 
formed,  which  is  oxidised  by  the  hypochlorite.  The 
treated  fabric  is  washed,  dried,  and  dved  in  the  usual 
way.— W.  P.  S. 

jS-Xa-phthol  preparation  for  p-Nitraniline  Red  ;  Stable  — - — , 
and  the  application  of  p-Nitraniline  Red  to  animal 
fibres.  C.  Schwalbe.  Bull.  Soc.  Ind.  Mulhouse.  1906, 
76,  303—304. 

A  SOLUTION  of  /3-naphthol  or  2.7-naphtholsulphonic  acid 
in  a  solution  of  a  ricinoleate,  can  be  preserved  for  several 
weeks  without  losing  its  power  of  combining  with  diazo- 
tised  7J-nitraniline.  A  solution  may  be  made,  for  instance, 
of  25  grms.  of  fii-naphthol  and  65  to  70  grms.  of  sodium 
ricinoleate  in  1  litre  of  water.  Cotton  impregnated  with 
this  solution  has  been  kept  for  five  days  without  becoming 
discoloured.  Ammonium  ricinoleate  may  rejjlace  the 
sodium  soap,  in  which  case  bluer  shades  are  produced. 
Since  these  solutions  contain  no  free  alkali,  they  can  be 
used  for  the  production  of  p-Nitraniline  Red  on  animal 
fibres,   or  mixtures  of  animal   and  vegetable  fibres. 

— T.  F.  B. 

Anilirie  Black  ;   Formation  of on  the  stable  jS-naphthol 

preparation.     C.  Schwalbe.     Bull.  Soc.  Ind.  Mulhouse, 
1906,  76,  304—305. 

Aniline  Black  may  be  printed  on  cotton  or  other  fibre 
prepared  with  a  solution  of  /3-naphthol  and  a  ricinoleate 
soap  (see  preceding  abstract).  If  the  fabric  be  steamed 
for  three  jninutes,  and  developed  with  a  solution  of 
diazotised  /^-nitraniline,  a  black  on  a  red  ground  is 
obtained.  Good  blacks  are  said  to  be  obtained,  and  the 
shades  are  improved  by  chroming,  without  injuring  the 
red.— T.  F.  B. 

Report    on    the    two    preceding    processes.     T.     Strieker. 
Bull.  Soc.  Ind.  Mulhouse,  1906,  76,  305—307. 

The  reds  produced  with  Schwalbe's  naphthol  solution 
are  less  brilliant  than  those  obtained  with  the  ordinary 
alkaline  naphthol  solution,  or  with  the  latter  mixed  with 
tartar  emetic,  which  gives  a  stable  solution.  The  method, 
however,  is  of  value  in  its  application  to  delicate 
animal  fibres,  and  in  cases  where  it  is  desired  to  print 
Aniline  Black  on  the  prepared  fabric.  Silk  impregnated 
with  Schwalbe's  solution  remains  white,  like  cotton, 
the  reds  produced  being,  however,  more  brilliant  than 
those  obtained  on  cotton ;  on  cotton  fabrics  with  silk 
stripes,  the  silk  is  more  yellowish-red  after  dyeing  than 


the  cotton.  Addition  of  glycerin  to  the  naphthol  prepara- 
tions increases  the  depth  of  shade,  and  has  the  advantage 
of  preventing  Schwalbe's  solution  from  becoming  turbid. 
Bleached  wool  is  dyed  more  intensely  by  usmg  Schwalbe's 
preparation  than  by  using  the  ordinary  mixture  of 
ni])lithol.  caustic  soda,  and  oil;  further  addition  of  caustic 
soda  to  the  latter  gives  deeper  shades,  but  wool  cannot  be 
previously  prepared  with  it,  owing  to  rapid  discoloration  ; 
addition  of  tartar  emetic,  however,  removes  this  objec- 
tion, and  the  reds  obtained  are  more  intense  than  those 
produced  by  Schwalbe's  method— T.  F.  B. 

English  Patents. 

Silk,    artificial ;     Method  of   producing .     E.    Tbiele 

and     R.     Linkmever,     Brussels.     Eng.     Pat.     16,088, 
July  16.  1906.     Lfnder  Int.  Con  v.,  Aug.  25,  1905. 

Threads  produced  from  solutions  of  cellulose  cupram- 
monium  can  only  be  stretched  to  any  considerable  extent 
during  the  acid  treatment,  i.e.,  whilst  the  copper  is  being 
removed.  The  threads  are  washed  with  water,  or  a 
solution  of  a  salt  such  as  sodium  sulphate,  and  then 
stretched,  in  the  acid  bath,  to  more  than  their  original 
length,  after  which  the  tension  may  be  released,  and  the 
threads  finished  without  returning  to  their  original 
length.— T.  F.  B. 

Wool ;   Treatment  of  raw .     J.  M.  Baudot,  Tourcoing, 

France.     Eng.  Pat.  25,681.  Dec.  9,  1905.     Under  Int. 
Con  v..  Dec.   13,   1904. 

See  Fr.  Pat.  349,042  of  1904  ;   this  J.,  1905,  617.— T.  F.  B. 

Wool   fibre ;     Cleaning    of   .     R.    and    M.    Puchert, 

Werdau,  Germany.     Eng.  Pat.  13,752.  June  15,  1906. 

The  improvement  has  reference  to  apparatus  of  the 
kind,  in  which  beaters  disposed  spirally  on  a  rotary  shaft 
in  a  drum,  operate  in  conjunction  with  a  current  of  air 
blown  in  a  longitudinal  direction,  and  consists  in  the 
production  of  a  whirling  current  by  the  combined  action 
of  a  longitudinal  forced  current  and  several  transverse 
suction  ciurents  through  divided  shafts,  for  the  purpose 
of  keeping  the  fibres  afioat  along  the  entire  length  of  the 
drum,  and  effecting  the  cleaning  operation  more  thoroughly. 

— D.  B. 

Cocoa-nut  fibres  ;    Treatment  of .     F.  Gaebele,  Paris. 

Eng.  Pat.  12,596,  May  30,  1906. 

The  2>rocess  is  for  the  production  from  cocoa-nul  fibres  of 
a  material  having  the  appearance  and  elasticity  of  animal 
hair,  and  consists  in  treating  the  raw  fibre  in  a  concen- 
trated solution  of  caustic  alkali  of  from  33°  to  36°  B.  and 
at  a  tempei'ature  of  from  25°  to  30°  P.  fo'-  six  to  ten  c'^vs, 
and  then  removing  the  liquor  after  maceration.  The 
material  is  afterwards  thoroughly  washed  and  decorti- 
cated by  passing  it  between  rollers  with  wide  grooves, 
between  which  a  jet  of  water  is  allowed  to  play  to  com- 
pletely cleanse  the  fibres. — D.  B. 

Vegetable   fibres  ;     Preparing   [deguimning] .     H.    R. 

Bonny,    Biookljm,    and   R.    L.    Pritchard,   Manhattan, 
U.S.A.     Eng.  Pat.  15.618,  July  10,  1906. 

The  degumming  process  consists  in  placing  the  fibres  in 
a  horizontal  position  and  in  separate  layers  in  a  series  of 
cages  composed  of  open  wire  netting,  and  moving  them 
sidewise  through  water  containing  an  alkali  borate  (I  or 
2  grains  per  oz.),  and  having  a  slightly  elevated  tem- 
perature (70° — 100°  F.).  The  removal  of  the  colouring 
matter  is  effected  by  subjecting  the  cages  containing  the 
degummed  fibres  to  sidewise  reciprocating  movement  in  a 
soap  bath  at  a  temperature  of  about  95°  F. — D.  B. 

Mercerising    apparatus!.     A.    R.    Miller.    Bothwell,    X.B. 
Eng.  Pat.  20,519,  Sept.  15,  1906. 

I.NSTEAD  of  the  detachable  rods  or  holders  described  in 
Eng.  Pat.  9452  of  1899  (this  J..  19(10.  344).  the  hanks  of 
yarn  to  be  merceri.sed  are  stretched  on  fixed  holders, 
which  are  composed  of  cross-bais  iMTinanently  attached 
to  the  link.s  of  endless  chains,  and  arc  formed  with  parallel 
bracket  arms  so  that  the  hanks  can  be  slipped  over  their 
ends  while  the  machine  is  in   motion.       The    links,    E, 
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»rp  formed  with  scx-ket.*,  e,  to  which  are  secured  the  ends 
of  cross-bars  or  r«xl:<.  (I.  each  fitted  with  bracket  arms.  g. 
prrfemWy  in  the  form  of  the  letter  H.  so  as  to  permit  of 
the  ends  of  the  hanks  of  vam,  h.  being  slipped  over  them. 

_J.  c.  C. 

Textile    fibrous    matt  rials ;     Method  and    apparatus    for 

trrating  \rith  the  products  of  efcctrolysis  of  water 

tfJuHoHs  of  acids,  oxidts,  and  salts.  H.  Hej',  Dewsbury. 
Enp.  Pat.  -J^ISa,  Jai..  27.  liXX). 

The  textile  material  to  be  bleached  or  otherwise  treated 
if  supported  on  a  prid.  coated  on  one  or  more  surfaces 
with  metal,  which  is  placed  close  to  the  bottom  of  a 
tank  or  vat  containing  a  suitable  solution.  The  grid 
forms  one  electrode,  whilst  the  other,  which  is  also  per- 
forated, is  kept  in  jwsition  near  the  top  of  the  tank,  and 
can  be  removed  from  it  at  will.  This  is  lowered  on  to  the 
material  in  the  vat.  and  the  current  is  turned  on,  so  that 
the  products  disenjiaged  at  the  lower  electrode  diffuse 
through  the  material,  whilst  the  gaseous  products  from 
th«*  upper  electrode  pass  into  the  air.  The  electrical 
-  are  so  arranged  that  the  current  can  be 
iiereby  the  products  from  each  electrode  may 
U  .,;,....  in  turn.  Cooling  pipes  and  a  steam  coil  may 
be  added  to  the  apparatus  when  necessary. — T.  F.  B. 

Fabrics  ;    Apparatus  for  treating with  liquids.     R. 

HauBdorf.  Berlin.     Eng.  Pat.   11,254,  May  14,  1906 
.«?£«  Fr.  Pat.  306.250  of  1906  ;  this  J.,  1906,  981.— T.  F.  B 

Dyeing  and  ictatnng  ;   Spindle  for  use  in .     0.  Bauer. 

Crimmitschau,  and  K.  Suttner,  Neukirchen,  Germany. 
Eng.  Pat.  16.631.  July  23,  1906. 

8«B  Fr.  Pat  368,355  of  1906  ;  this  J.,  1906,  1218.— T.  F.  B. 

Dyeing    and    bleaching    apparatus.     J.    Schmitt    and    E. 

Handxchin.  Pari*.     Eng.  Pat.   17,660,  Aug.  4,  1906. 
Seb  Fr.  Pat  368.485  of  1W)6  ;  this  .J.,  1906,  1218.— T.  F.  B. 

TfZtiles,    paper,   leather,    and   other   absorbent    materials  ; 

Tr'otmfnt  of trith  emnpovnds  of  alginic  acid.     The 

British  .Mgin  Co.,  Ltd.,  and  T.  Ingham.  Holywell,  and 

H.  Biinrl.  Manchexter.      Eng.  Pat.  25..537,  Dec.  8.  1905. 

8oLCTio5»  of  the  double  salts  of  "  alginic  acid  "  (see  Eng. 

Pat.  25,187  of  1905;    this  .J..  1WJ6,  SX)8)  are  incorporated 

with  water-repellant  KubKtances,  such  a«  waxes,  resins,  oils, 

*'      '■  "    ■' '     '    •' in  \>i-  readily  emulHitied  when  hoi. 

«'  .p|)l)fd  to  tf.Tti!e«,   paper,  leather. 

»■  "•  a  waterproof  finish  ;    colouring; 

f  ing  rnattrial  may  l)c  added  to  the  mixture 

»  il.      For    the    production    of    heavily    finished 

fat.nr.  •!!' h  aa  bcikbinderH'  cloth,  it  is  advantageout 
Xo  add  glycerin.  lin<M-ed  oil.  or  a  «alt  of  n  higher  fatty 
•rid.  The  tendency  of  the  finiKh  to  Iwcome  detached 
from  the  mat^'rial  may  U-  'ounteracfed  by  treating  th' 
latter  with  a  dilute  rv>lution  of  the  double  alginate,  and 
wholly  or  jmrtially  drying.  V^eforc  api'lying  the  concentrated  ' 
finiahing   mixture. — T.  V.  H.  \ 

Warp  rizing  and  drying  rnnrhtnrs.  T.  Martin  and  V, 
Bamford.  Hudder»field.  Eng.  Pat.  7666  Vlarch  ."Wi 
I9r»6  •    I 

Th«  faiTention  relate*  to  aizing  and  drying  machines,  in 
which  air  is  heated  by  pMsing  through  cylinderH  con-    I 


taining  steam  tubes.  The  improvement  consists  in  con- 
necting a  pipe  to  the  outlet,  and  leading  the  heated  air 
back  into  an  expansion  chaniher,  where,  uiulcv  the  influence 
of  a  suction  fan,  it  is  again  passed  tliiouiih  tlu>  machine, 
which  is  scaled  as  well  as  possible  to  restrict  the  entrance 
of  cold  air.  —  D.  B. 

French  P.\tents. 

]\'ool,  horsehair,  cotton,  and  other  fibrovs  or  textile  material : 

Apparatu.i    for    scoiiring,    cli/cino     and    treating . 

T.  A.  ^.  Wood.     Fr.  Pat.  3'0S,94G,  July  31,  1906. 

See  Eng.  Pat.  14,344  of  1906  ;  this  J.,  1906,  1090.— T.  F.  B. 

DegreaMng   (ipparatus  ;     Automatic for   raw   wool. 

F.  Bernhardt     First  Addition,  dated  Aug.  2.  1906,  to 
Fr.  Pat.  345,718  of  June  9,  1904  (this  J.,  1905,  85). 

In  the  automatic  degreasing  apparatus  described  in  the 
main  patent,  the  level  of  the  liquid  in  the  different 
compartments  of  the  tank  becomes  altered,  owing  to 
the  capillary  action  of  the  wool.  In  order  to  prevent 
this  a  float  is  placed  in  the  reservoir  containing  the  most 
concentrated  solution,  and  it  is  connected  with  the  water 
valve  in  such  a  way  that  when  the  level  of  the  liquid  falls, 
■water  's  admitted  to  the  other  end  of  the  apparatus,  so  that 
the  dilution  is  gradual.  The  flow  of  liquid  from  one 
compartment  to  another  is  automatically  stopped  by 
an  arrangement  which  closes  the  overflow  pipes  when  the 
machine  stops  ;  these  are  opened  again  when  the 
apparatus  is  set  in  motion. — J.  C.  C. 

Sizing    thread   and   other   textile    material :     Preparation 

for .     L.   Paechtner.     Fr.   Pat.   368,991,  Aug.    17, 

1906.     Under  Int  Conv.,  July  5,  1906. 

See  Eng.  Pat.  1 5,300  of  1906 ;  this  J.,  1906,  1 144.— T.  F.  B. 

Fibres ;     Method    of    preparing    vegetable .     H.    R 

Bonny  and  R.  L.  Pritchard.  '  Fr.  Pat  369,033,  Aug.  20, 
1906. 

See  Eng.  Pat  15,618  of  1906  ;  preceding  these.— T.  F.  B. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

{Continued  from  jxtge  18.) 

Ammonium    sulphate    statistics.      Bradbury    and    Hirsch. 
Jan.,  1907.     [T.R.] 

The  production  of  ammonia,  calculated  into  sulphate 
(including  that  used  in  the  manufacture  of  ammonia-soda, 
and  for  other  chemical  processes)  from  all  sources  in  the 
United  Kingdom  during  1906  is  estimated  at  283,50(» 
tons,  made  up  as  shown  in  the  following  table,  in  which 
figures  for  1904  and  190.5  are  added  for  comiiarieton  •  — 


1904. 

1005. 

J  906. 

Gaa  works 

Iron  works    

Shale  works    

Coke  and  carbonlsinK  and  pro- 
ducer gas  works    

tons. 

150,000 

19,500 

42,500 

33,500 

245,500 

tons. 

156,000 

20,000 

46,000 

46,500 

tons. 

162,000 

20,000 

46,000 

65,500 

268,500 

283,500 

Of  the  1906  production  it  is  estimated  that  I  ngland 
contributed  lK(i,0()()  tons,  Scotland,  9.'),000  tons,  and 
Ireland,  2,.500  tons. 

Magnesium  chloride  ;   Action  of  oxygen  and  steam  on . 

W.  Moldenhauer.      Z.  anorg.  C'hcm.,  1906,  61,  369—390. 

Action  of  oxygen  on  ma/jmtsium  chloride. — The  author 
ha«  studied  the  equilibrium  of  the  reaction  :  MgClg  -t-  ^02^ 
MgO-t-Cl2,  at  different  temperatures,  and  working  in 
both  directions,  namely,  by  the  action  of  oxygen  on 
magneeium  chloride,  and  of  chlorine  on  magncsiuiii  oxide. 
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The  lowest  temperature  at  which  oxygen  acts  appreciably 
on  magnesium  chloride  is  350'  C,  but  iip  to  500°  C. 
the  velocity  of  the  reaction  is  too  low  for  equilibrium 
to  be  attained  from  both  sides  in  the  course  of  10  hours. 
At  550°  C.  equilibrium  is  attained  in  about  36  hours,  with 
oxygen  and  magnesium  chloride,  and  in  about  5  hours  with 
chlorine  and  magnesium  oxide.  The  value  of  the  equilibrium 
coastint  k  =  C'cu  /\/Co.-,  was  found  to  be  17*4  at  550^^ 
25-3  at  650°,  and  29*5  at  700°  C.  In  the  conversion  of 
magnesia  into  magnesium  chloride  by  the  action  of 
chlorine,  the  reaction  is  prevented  at  750°  C.  so  soon 
as  the  chlorine  contains  7  per  cent,  of  oxygen.  In  the 
reverse  action  of  oxygen  on  magnesium  chloride,  the 
reaction  velocity  and  attainment  of  equilibrium  are  both 
favoured  by  rise  of  temperature.  The  author's  results 
indicate  that  the  temperature  of  450°  C.  given  by  Lunge 
as  the  most  favourable  for  the  Solvav  process  (action  of 
air  on  anhydrous  magnesium  chloride),  is  much  too  low. 
Solvay's  statements,  however,  according  to  which  decom- 
position occurs  to  the  extent  of  50  per  cent,  at  about 
750°  C,  appear  quite  probable.  The  exceedingly  high 
temperature  required  in  the  Weldon-Pechiney  process 
is  due  to  causes  of  a  purely  mechanical  nature.  Theoreti- 
cally, the  Solvay  process  appears  to  be  the  best,  but  in 
practice  the  difficulty  of  preparing  anhydrous  magnesium 
chloride  cheaply  is  a  great  disadvantage. 

Action  of  steam  on  magnesium  chloride. — Ordinary 
hydrated  magnesium  chloride,  MgCU.OHoO,  is  stable  at 
temperatures  between -3-4°  and  +ll6'67°  C.  ;  and  the 
tetrahydrate,  MgCl2,4H20,  is  stable  between  1 16-67°  and 
181° — 182°  C,  being  transformed  at  the  latter  tempera- 
ture into  the  dihydrate,  MgCl2,2HoO.  If  a  current  of 
dry  hydrochloric  acid  gas  be  passed  over  the  tetrahydrate 
at  140°  C,  the  evolution  of  water  slackens,  according  to 
van't  HofF,  when  the  composition.  MgCl2,2H20,  is 
attained.  The  author  continued  the  test,  and,  when  no 
further  evolution  of  water  took  place,  found  that  the 
composition  of  the  residue  corresponded  to  MgClo,H20. 
There  is  thus  another  hitherto  unknown  hydrate  of 
magnesuim  chloride — the  monohydrate.  Experiments  at 
different  temperatures  for  different  periods  of  time, 
together  with  analyses  of  the  residues,  showed  that  the 
first  step  in  the  action  of  steam  on  magnesium  chloride 
(at  temperatures  between  350°  and  505°  C.)  is  represented 
by  the  equation  :  Mga2  +  H20:^Mg(0H)Cl4-HCl.  The 
hydroxychloride  decomposes  between  500°  and  510°  C.  The 
reaction  at  temperatures  from  505°  C.  upwards  may  be 
represented  by  the  equation  :  MgCl2  +  H20:?*iMg0-l-2Ha. 
With  excess  of  steam,  the  decomposition  can  be  driven 
further  than  the  formation  of  the  hvdroxychloride  even 
below  505°  C,  but  only  very  slowly  at '300°  C.  The 
second  stage  of  the  reaction  is  not  simplv  that  repre- 
st^nted  by  the  equation:  Mg(OH)Cl  =  MgO  +  Ha,  for  if 
a  residue  of  the  composition  of  the  hydroxychloride  be 
neated  further  in  a  current  of  an  inert  gas  instead  of 
steam,  water  is  produced  as  well  as  hydrochloric  acid. 
Probably  2  mols.  of  the  hydroxychloride  react  with 
formation  of  magnesia,  magnesium  chloride,  and  water, 
and  then  a  part  of  the  water  acts  on  the  magnesium 
"hloride  with  formation  of  hydrochloric  acid  and  a 
further  quantity  of  hydroxychloride,  and  so  on,  until 
finally  a  mixture  of  magnesia  and  magnesium  chloride  is 
left.  Experiments  as  to  the  equilibrium  at  different 
temperatures  in  the  action  of  steam  on  magnesium 
chloride  gave  the  following  results,  the  figures  repre- 
senting the  percentage  of  hvdrochloric  acid  gas  bv  volume 
in  the  resulting  gas  :  at"  350°  C,  69-4 ;  400°,  62-15  : 
500°.  50-2  ;  530°,  53-7  ;  600°.  751  ;  and  700°  C,  90-2. 
Between  350°  and  505°  C,  corresponding  to  the  equation  : 
MgCl2-fH20  =  Mg(OH)Cl-fHCl,  the  percentage  of  hydro- 
chloric acid  decreases  with  rise  of  temperature,  the 
reaction  being  exothermic,  but  above  ,505°  C.  the  reaction 
is  cndothermic.  The  recognition  of  this  first  stage  of 
the  reaction  affords  an  explanation  of  the  evolution  of 
hydrochloric  acid  at  relatively  low  temperatures.  In 
practice,  eg,  in  the  Weldon-Pochiney  process,  the  addi- 
tion of  magnesia  to  the  magnesium  chloride  hinders  the 
first  exothermic  reaction,  and  the  result  is  that  apart 
from  solid  oxychloride  being  easier  to  handle,  the  mixture 
can  be  dehydrated  to  a  considerable  extpnt  without  anv 
large   loss    of   hvdrochloric    acid,    and    then,    at  a   higher 


temperature,  concentrated  hydrochloric  acid  can  be 
obtained.  If  technically  practicable,  the  best  method  of 
working  would  be  to  start  with  a  mixture  containing 
rather  more  than  1  mol.  of  magnesia  per  mol.  of  magnesium 
chloride,  dehydrate  at  300°  C,  heat  the  ground  residue  in 
a  muffle  as  rapidly  as  possible  to  about  700°  C  without 
passing  in  steam  and  fi.nal]y,  at  the  same  temperature, 
decompose  the  last  portions  of  magnesium  chloride  by 
steam.     (See  also  this  J.,  1889,  190,  391  ;    1899,  40.) 

—A.  S. 

Alkali   metals  :     Anhi/drous    monoxides   of   the .     E. 

Rengade.  Comp^  rend.,  1906,  143,  1152—1153 
By  allowing  an  amount  of  dry  oxygen  to  react  on  the  alkali 
metals  insufficient  to  convert  the  whole  of  them  into  mon- 
oxide, and  then  distilling  off  the  excess  of  the  metal 
in  vacuo,  the  monoxide  is  left  behind  in  a  pure  state. 
Caesium  oxide  is  thus  obtained  in  good  crystals,  the 
oxides  of  rubidium  and  potassium  as  confused  crystalline 
masses,  and  sodium  oxide  as  a  quite  amorphous  body. 
Certain  of  the  phenomena  presented  during  the  reaction 
.  suggest  that  a  sub-oxide  may  be  first  formed,  which  at  a 
higher  temperature  dissociates,  forming  metal  and 
monoxide.  Such  a  sub-oxide  of  sodium  has  alreadv  been 
described  (this  J.,  1899,  870).  These  sub-oxides" might 
be  obtained  by  the  slow  distillation  of  the  excess  of 
metal  in  vacuo  at  a  low  temperature. — J.  T.  D. 

Iron  alum  :    Cause  of  the  amethyst  colour  of  ,   and 

m.ixed  crystals  of  iron  alum  and  manganese  (dam.  0.  T. 
Christensen.  Kgl.  Danske  Vidsk.  Selsk.  Forti.,  1906, 
[4],  173—195.     Chem.  Centr.,  1906,"  2,  1807. 

The  view  that  the  colour  of  iron  alum  is  due  to  the 
presence  of  traces  of  manganese  has  not  hitherto  been 
confirmed  analytically.  By  repeated  fractionation  of  a 
large  quantity  (6  kilos.')  of  violet  iron  alum,  the  author, 
however,  succeeded  in  obtaining  finally  a  mother-liquor, 
in  which  manganese  could  be  detected.  An  iron  alum 
with  a  distinct  amethyst  colour  contains  about  0-00077 
per  cent,  of  manganese.  Attempts  to  prepare  iron  alum 
free  from  jnanganese  failed  ;  crystals  which  were  appar- 
ently quite  colourless  yielded,  on  repeated  fractionation, 
crystals  with  a  faint  amethyst  colour.  When  the  iron 
alum  contains  larger  quantities  of  manganese  {i.e.,  mixed 
crystals  of  iron  and  manganese  alums),  the  colour  becomes 
redder  with  increase  of  the  amount  of  manganese.  In 
this  case  the  colouring  agent  is  manganese  alum  (red), 
but  in  the  ordinary  violet  iron  alum,  the  colouring 
matter  is  probably  a  green  double  sulphate  of  iron  and 
manganese. — A.  S. 

Boron   sulphide  ;     Preparation   of from   manganese 

boride.  J.  Hoffmann.  Z.  angew.  Chem.,  1906,  19, 
2133—2134. 

The  employment  of  manganous  instead  of  iron  boride 
for  the  preparation  of  boron  sulphide  is  recommended 
as  bemg  about  33  per  cent,  cheaper.  The  process  is  similar 
to  that  used  in  the  preparation  from  the  iron  compound. 
The  reaction  commences  at  a  temperature  which  will  melt 
zinc  but  not  antimony,  whilst  temperatures  high  enough 
to  melt  the  latter  cause  it  to  become  very  marked.  The 
boron  sulphide  forms  both  a  crystalline  and  an  amorphous 
deposit  in  the  tube,  and  a  vitreous  modification  may  be 
obtained  by  heating  in  a  stream  of  sulphuretted  hydrogen. 
The  latter  modification  is  more  resistant  than  either  the 
amorphous  or  crystalline  varieties. — S.  R.  T. 

Alkali   chlorides ;     Electrolysis   of   with   alternating 

current.     II.     A.  Coppadoro.     XI..4.,  page  53. 

Ferrous  salts  ;    Titration  of with  alkali  hypoiodite. 

E.   Rupp  and  M.   Horn.     XX III.,   page  OS. 

English  Patents. 

Ammonia  ;    Absorbers  for .     Clarke,   Chapman,  and 

Co.,  Ltd..  Gateshead,  and  J.  Robson,  Wallsend.     Eug. 
Pat.  24, 840 A,  Nov.  30,  1905. 
The  absorber  consists  of  a  box,   which  contains  water, 
and  is  divided  into  compartments  by  horizontal   plates 
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haviiij;  anertiiros  at  alterniito  opposite  ends.  Tlie  lower 
coin|>artment  isseiKiratetl.  by  a  vertical  perforated  plate, 
into  two  jvirts.  into  one  of  which  the  ijas-inlet  pipe  extends. 
Cooling  coils  jviss  loniritudinally  through  the  conqwrt- 
ments  and  throui;h  the  aiH>rtiircs  in  the  partition  plates. 

— D.  B. 

.4/MmiNiNm  oxidf  from  fMiuxiif  ;    Pri^uctioti  of .    _G. 

Muth.  l>iiisburg  a   Rhein.  Oernuiny.     Eng.  Pat.  25,477. 

Dec.  7.  UH)5. 
Sbk  Ft.  Pat.  36tXt>S6  of  1905  :   this  J..  1000.  478.— T.  F.  B. 

yUraU    of    ammonia  ;     Production    of .     W.    Feld, 

Honningen    on    Rhine.    Germany.     Eng.     Pat.    5776, 
March  9.   1906. 

See  Fr.  Pat.  3t«.4t)9  of  1SKX> ;   this  J..  liH)0.  iViS.— T.  F.  B. 
French  P.^tests. 

SulphUomeler  or  tube  for  measuring  \liquid]  sulphur 
dioxide.  P.  V.  Pftoottet.  First  Addition,  dated  Aug.  2, 
1906.  to  Fr.  Pat.  365.-224,  April  13,  1906  (this  J.,  1906, 
928). 
The  present  Addition  relates  chiefly  to  improvements 
in  the  fittings  of  the  device  described  in  the  main  patent. 
The  three-way  cock  at  the  bottom  of  the  graduated  glass 
tube  is  replaced  by  two  separate  cocks  closed  by  ebonite 
screws,  and  the  inlet  and  outlet  channels  for  the  liquid 
sulphur  dioxide  are  hollowed  out  of  the  base-])late  sup- 
porting: the  gla.s-s  tulie.  The  pointed  screw  to  close  the 
hole  in  the  upjx'r  end  of  the  glass  tube  is  made  of  ebonite. 
Modifications  in  the  joints  between  the  glass  tube  and  the 
upper  and  lower  plates  between  which  it  is  supported, 
and  ai.«o  in  the  device  by  which  the  tube  is  held  in  position 
between  these  plates,  are  also  described. — A.  S. 

Oivi»  for  calcining  alumina  at  a  high  temperature,  and 
generally  applicable  for  calcining  light  pulverulent 
materials.  Soc.  Electro-Metall.  Fran?.  First  Addition. 
dated  Auc  3.  IWtfi.  to  Fr.  Pat.  304.736.  March  29,  1906 
(this  J.,    1906.  984). 

A  SINGLE  main  gas  flue  is  arranged  over  the  ovens,  and  the 
connection  to  the  combustion  chambers  is  made  by  a 
movable  bent  pijie  which  fits  into  openings  in  the  flue. 
Tlie  whole  or  part  of  the  secondary  air  is  preheated,  before 
its  admission  to  the  ov^ns_  by  causing  it  to  circulate 
through  flues  formed  in  the  walls  of  the  gas  producer 
and  in  the  lower  part  of  the  oven  itself. — W.  H.  C. 

Sulphur  sublimation   chamberK.     A.    Boude   et   Fils. 
Fr.  Pat.  369,089,  Aug.  21.  1906. 

This  invention  is  for  an  arrangement  to  use  those  parts 
of  sulphur  sublimation  chaml>ers  that  are  most  favourable 
£or  proper  condensation,  and  consists  in  the  use  of  arches 
of  any  geometrical  form  and  of  any  material.  The  arches 
are  ranged  along  a  diameter  |>erpendicu!ar  to  the  breadth 
of  the  chamber,  and  rise  to  the  right  and  the  left  from 
the  inlet  opening  for  the  8ulj)hur  vaj)0ur. — W.  ('.  H. 

German  Patent. 

Mercury  eaikode  for  the  eleetrrjysis  of  salt  solutions.  A. 
Binding- Unen.  fler.  Pat.  172,682,  July  31,  1904. 
\IA.,  f»age  .04. 


VIII.-GLASS,  POTTERY,  AND  ENAMELS. 

(ContinurA  from  page  18.) 
EsoLifiH  Patent.s. 

GUu* :     I'rouis   of  draxcing    winduw   or    jinti: .     {]. 

3lenzel.    I»mmatziich,    Germany.     Eng.    Pat.    20,.'5(J7, 
Hept.  \Tt,  IW>fi. 

ThUi  invfmtion  rclatcft  U)  a  prfxens  for  the  manufacture 
of  window  '.r  pUte  gl»Mi  by  difiping  a  bar-shajKid  adhesion 
devi  ■  iM  bath  in  a  melting  furnace,  and  drawing 

it   '■  'ith    a    uniform    motion,    air    Ixiing   simul- 

t«IH<>w^.j    :,.  ..iri   ni'nin"t   th"  ^fl'i""  at  it«  egress  froi/i   the 


bath.  The  nioltcu  glass  is  transferred  from  the  melting 
pots  into  the  working  vessel,  a.  The  latter  is  divided 
into  two  compartments  by  means  of  a  partition,  h.  The 
partition  e.xtends  about  halfway  into  the  bath,  so  that  the 
glass  can  pass  underneath,  a  small  space,  c,  being  thus 
provided  for  the  drawing  of  the  glass  plates.  The  vault, 
which  closes  the  drawing  compartment  at  the  toj),  is 
provided  with  a  narrow  slit,  d,  which  permits  of  the  intro- 
duction and  withdrawal  of  an  adhesion  bar,  e.  The 
box,  g,  forms,  above  the  slit,  d,  an  air-tight  space  for  the 
reception  of  the  freshly-drawn  glass  plates.  Opposite 
to  the  place  where  the  adhesion  bar  leaves  the  glass  bath, 
there  are  arranged  on  both  sides,  blowpipes,  h,  provided 
with  a  large  number  of  small  holes,  so  that  an  air  current, 
introduced  into  the  ])i])es  on  both  sides,  will  be  directed 
to  the  i)oint  where  the  glass  leaves  the  bath.  The  box,  g, 
which  encloses  the  drawing  device,  also  serves  for  cooling 
the  plates.  As  soon  as  the  glass  plate  has  been  drawn 
to  the  required  length,  the  current  of  air  through  k  is 
discontinued,  and  the  lower  end  of  the  plate  is  melted  off. 

—0.  R. 

Qla^a  ware  ;    Manvfacture   of .     R.    Redl,    Bischof- 

swerda,  Germany.'    Eng.  Pat.  22,850,  Oct.  16,  1906. 

This  is  a  process  of  coating  glass  articles  with  one  or 
more  films  of  coloured  glass,  (ilass  dust  is  melted  with 
the  required  pigment  and  a  suitable  flux.  The  homo- 
geneous mass  is  finely  powdered,  made  into  a  paste  with 
turpentine,  and  applied,  cold,  over  the  glass  foundation, 
in  the  form  of  a  jet  from  a  bellows  or  suitable  blowing 
ajjparatus.  After  the  (ihii  has  been  deposited,  the  article 
is  l)urnt  in  a  muffle  or  burning  oven. — O.  R. 

(jSeuman  Patent. 

Ceramic  articles  ;    Process  for  the.  manufnrtare  of by 

pressing.     E.  Conrad.     (;er.  ^'at.  166,207.  Oct.  11,  1904. 

The  material  in  the  moulds,  before  being  compressed, 
is  heated  in  a  vacuum  until  the  whole  of  the  moisture  is 
evolved.  It  is  stated  that  the  occurrence  of  cracks  in 
the  finished  articles  is  prevented  by  this  process. — A.  S. 


Jan.  :.U,  1907.] 
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IX.— BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

(Continued  from  -page  20.) 

Cement  trade  ;    London .      Ch.   of  Coram.  J.  Supp., 

Jan.,  1907.     [T.R.] 

This  trade  has  been  slightly  better  on  the  whole  than 
in  1905,  bxit  prices  have  been  still  much  lower  than  they 
need  have  been  in  view  of  the  great  demand.  There  is  an 
increased  demand  for  cement  for  ferro-concrete  buildings 
and  works  of  similar  descriptions.  The  importation  of 
foreign  cement  is  again  falling  off.  For  the  eleven  months 
ended  November.  1906,  the  imports  amounted  to  161.269 
tons,  as  compared  with  221,132  tons  in  the  similar  period 
of  1905,  and  258,467  tons  in  the  eleven  months  of  1904. 
The  export  figures  show  a  satisfactory  increase,  the 
figures  for  the  eleven  months  being  607.976  tons  in  1906, 
as  against  415,974  tons  in  1905.  and  352,094  tons  in  1904. 
Steps  continue  to  be  taken  to  put  a  stop  to  the  piracy 
of  English  brands. 

English  Patent. 

Brick  kilns  and  the  like  ;    Continuous .     S.  Barnett, 

Tipton,   and  R.   J.   Hadlington  and  S.   Hinton,   West 
Bromwich,   Staffs.     Eng.   Pat.   6333,  March   16,   1906. 

This  invention  relates  to  continuous  kilns  of  the  Hoffmann 
type,  and  consists  essentially  of  an  arrangement  of  two 
or  more  separate  grates  or  furnaces,  which  is  interposed 
between  each  pair  of  successive  chambers.  The  grates 
run  parallel  to  the  sides  of  the  kilns,  are  fired  from  the 
top  or  ends,  and  are  connected  by  suitable  apertures  or 
flues.  A  main  flue  runs  under  each  pair  of  grates,  parallel 
to  the  sides  of  the  kiln.  Into  the  main  flue,  cross  con- 
necting flues  pass  from  the  centre  of  the  bottom  of  the 
adjoining  kiln,  with  dampers,  which  enable  the  waste  heat 
to  be  utilised  in  the  ordinary  way.  Steam  flues  are 
provided,  one  running  centralh%  and  two  running  one  on 
each  side,  for  the  whole  length  of  the  series.  These  flues 
are  in  communication  with  a  stack,  which  provides  the 
required  draught.  After  the  first  kiln  has  been  fired 
from  the  grates  on  either  side,  and  when  such  fh-es  are 
being  dra\\Ti,  the  next  kiln  is  fii-ed  from  its  own  grates, 
and  so  on,  each  kiln  being  finally  heated  by  the  gases 
generated  in  the  grates  on  either  side. — 0.  R. 

French  Patents. 

Paving,  dbc.  ;  New  material  of  construction  for [from 

cellulose    and    caoutchouc].     V.     de     Reversat-Marsae. 
Fr.  Pat.  368,542,  July  31,  1906. 

The  new  paving  material  consists  of  cellulose,  obtained 
by  p  >\\dering  the  shells  of  cocoa-nuts,  mixed  with  caout- 
chouc.    The  mixture  is  compressed  and  vulcanised. 

—A.  G.  L. 

Sawdust  ;  Agglomerate    of for    making    light    bricks 

ind    other    light    building    materials.     J.    Augros    and 
L.  Girard.     Fr.  Pat.  368,624,  Aug.  4,  1906. 

Sawdust  is  mixed  with  sufficient  water,  preferably  boiling, 
to  form  a  thick  paste,  and  boiling  tar  or  pitch  is  then  added. 
The  mixture  is  allowed  to  cool,  moulded  into  bricks,  &c., 
under  pressure,  after  which  the  bricks  are  burnt  at  a  regu- 
lated temperature.  They  may  be  made  fireproof  by 
dipping  them  into  a  bath  of  milk  of  lime,  and  allowing 
them  to  dry  in  the  air. — A.  G.  L. 

Slates  designed  for  covering  roofs,   die.  ;    Process  for  the 

manufacture  of  artificial .      R.  Heusch.     Fr.  Pat. 

369,029,  Aug.  20,  1906. 

In  this  process  for  the  manufacture  of  artificial  slates. 
cellulose  (woody  or  plant  fibres)  is  used  in  place  of  fibrous 
asbestos.  A  suitable  quantity  of  plaster  of  Paris  and  a 
colouring  material  is  added  to  cement  or  hydraulic  lime, 
and  the  mass  is  mixed  with  cellulose.  The  slates  produced 
bv  this  process  are  light  in  weight,  cheap,  and  easily  made. 

— W.C.  H. 


Marble  ;  Process   for  the   manufacture   of  artificial . 

G.  B.  Numann.  Fr.  Pat.  369.037.  Aug.  20.  1906. 
The  first  part  of  this  process  for  the  manufacture  of  arti  • 
ficial  marble  consists  in  subjecting  to  a  very  considerable 
pressure  a  mixture  of  plaster  of  Paris,  sand." and  colouring 
materials,  to  form  a  stone  block.  These  blocks  are  then 
impregnated  with  an  aqueous  solution  of  glue,  and  polished 
with  suitable  chemical  products,  for  example,  with  a  block 
composed  of  resins  and  inert  material,  such  as  amarvUis. 
The  blocks  are  then  dried,  rubbed  with  oil,  and  finally 
treated  with  a  fattv  or  waxv  bodv  until  thev  are  polished. ' 

— W.  C.  H. 

Sorel  cement  ;  Process  of  manufacture  of .     B.  Neu- 

burger.     Fr.  Pat.  368,434,  July  19,  1906. 

Magnesitf,  free  from  sodium  salts,  is  dissolved  in  hydro- 
chloric acid,  and  the  liberated  carbon  dioxide  is  led  through 
a  solution  of  magnesium  chloride  obtained  in  a  previous 
operation.  On  mixing  the  magnesium  chloride  solution 
mth  magnesium  oxide,  magnesium  carbonate  is  formed, 
wlfich  greatly  augments  the  strength  of  the  cement. 

—A.  G.  L. 

German  Patents. 

Plaster  of  Paris  moulds  ;  Process  for  the  manufacture  of 

stiongli/  water-absorbent .       Deutscher  Gips-Verein, 

E.  V.     Ger.  Pat.  167,518.  Oct.  13,  1904. 
The  plaster  of  Paris,  before  use,  is  mixed  with  a  small 
quantity  (about  0-25  per  cent.)  of  sodium  carbonate,  or 
water  containing  a  small  proportion  of  this  salt  is  used 
for  mixing  the  plaster. — A.  S. 

Stone,  artificial ;  Process  for  the  manufacture  of by 

fusing    and    moulding    a    mLxture    of    sand    and    lime. 
C.  Frerichs.     Ger.  Pat.  163,502,  Dec.  25,  1904. 

The  mixture  of  sand  and  lime,  before  being  fused  in  a 
cupola  or  other  furnace,  is  subjected  to  a  hardening 
process  by  the  action  of  steam,  whereby  it  is  converted 
into  lumps  which  are  easy  to  handle. — A.  S. 

Portland  cement  kilns  ;  Process  for  preventing  the    forma- 
tion of  dust  in  rotary .     P.  Jochum  and  C.  Gaab. 

Ger.  Pat.  166,886,  Jan.  21,  1905. 


The  finely-ground  raw  material  is  mixed  with  an  oil,- 
liquid  of  high  boiling  point  (petroleum  residue  or  the  like), 
and  is  then  introduced  into  a  relatively  cool  part  of  the 
kiln,  not  traversed  by  the  heating  gases,  so  that  on  its 
waj'  to  the  hotter  part  of  the  kiln  it  is  gradually  dried, 
and  formed  into  solid  lumps  or  balls.  A  device  for  carry- 
ing out  the  process  is  shown  (see  figure).  A  short  pipe, 
d.  fixed  to  the  end-support  of  the  kiln,  passes  a  short 
distance  into  the  kiln,  e,  and  serves  for  leading  off  the 
heating  gases.  The  supply-tube,  b,  for  the  raw  material 
passes  through  the  ])'pe,  d,  and  discharges  into  the  annular 
space  between  the  pipe,  d,  and  the  kiln,  which  space  is  not 
only  not  traversed  by  the  heating  gases,  but  is  also  cooled 
by  air  drawn  in  through  the  passage  between  the  kiln,  c, 
and  its  fixed  sujiport.  The  pipe,  </,  and  the  supply-tube, 
b,  may  be  provided  with  cold-water  jackets. — A.  S. 
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Cement  plates ;  Process  for  the  mamifnrUtrr  of  thin,  strong 

.     J.  Kossler.     Ger.  Pat.  UiT.olO.  April  20.  1P05. 

'" i-nt  is  mixotl  with  water  ami  placed  in  moulds 

i  bv  moist  loam.  whertMn  it  is  kept  for  a  con- 
tiiue    (1—2    weeks)    in    a    moist    condition    and 
undrr  pn-ssure.     The  strong,  but  liirht  slabs  thus  obtained 
•re  suitable  as  a  roo  ns  materiel  and  for  other  purjioses. 

—A.  S. 


X.— METALLURGY. 

(Conlinu'd  jrom   ittjc  --.) 
Iron  arts ;    Dttrnnination  of  iron   in  ,   by  the  per- 

manganntf  m>thod.     A.  Miiller.     Stahl   n    Eisen,   1906, 

26.  UTT  — 14S4 
Th»  first  part  of  this  paper  is  taken  np  with  an  account 
of  the  work  of  Skrabal  (/.  anal.  Chem..  1903),  who  invcsti- 
fated  the  effect  of  vaiyins;  quantities  of  hydrochloric 
acid,  the  efFe<-t  of  mansranous  salts,  of  stannous  chloride, 
and  mercurous  chloride  on  the  reaction  with  perinanuanate. 
From  Skrabal's  conclusions  and  his  own  experience,  the 
author  pro|X)ses  the  following  method  of  wotk: — 

Titr-iti'^n     <:f     the      i>tri>in»(jitiatc     xolutinti — For     this 
purpose  iron  wire  is  used,  of  which  the  composition  has  been 
carefully   determined.     An   accurately   weighed    quantity 
(about  (t-ti  grill.  I  is  dis.solved    in   25   c.c.  of    hydrochloric 
acid  (so.  -T.  M2)  in  a  45')  c.c.  conical    flask  at  90°  C.    It 
19  oxidised  to  the  ferric  state  by  1  grm.  of  potassium  chlorate 
gradually  added,  and  20  c.c.   of  sulphuric  acid  (1:1)  are 
added,  the  whole  being  kept  at  90°  C.  for  two  hours,  when  all 
hydrochloric    acid    is    exi)elled.     After    cooling    a    little, 
50  c.c.    of  hydrochloric   acid   (1:3)   are   added,   and  the 
liquid    is    warmed    till    any   separated    ferric    sulphate    is 
dissolved.     The  solution  is  heated  to  boiling,  and  stannous 
chloride   solution    added    till   its   colour    is   faint   yellow ; 
it  is  then  boiled  again,  and  the  further  addition  of  stannous 
chloride    ma<le.  drop    bj'    drop,    the    liquid    being    finally 
heated   to   boiling   again    before   adding   the   last   one   or 
two  drojw   needed   to   remove   the   last   trace   of   coloui'. 
(The  stannous  chloride  solution  contains  50  grms.  of  the 
crystallised  salt.  5(J<»  c.c.  of  hydrochloric  acid  of  sp.  gr.  1  '19, 
and  15<«i  c.c.  of  water.)     The  liquid  is  cooled  by  immer- 
iiion  in  cold  w.itor.  25  c.c.  of  saturated  mercuric  chloride 
■olation  are  added,  and  the  mixture  gently  stirred  or  shaken 
for  one  minute.      It   is  now  diluted  by  the  addition  of  a 
htre  of  water  to  which  60  c.c.  of  manganous  solution  were    1 
added,  and  to  which  again  has  been  added  a  drop  or  two  of    j 
permanganate,  so  as  to  colour  it  faintly,  and  the  titration  is    ' 
carried  out.  (The  manganous  solution  is  made  by  dissolving    i 
200  grma.  of  crystallised  manganous  sulphate  in  (XM)  c.c.  of    | 
water  acidulated    with   sulphuric   acid,    filtering,    adding    i 
600  c.c.  of  1:3  phosphoric  acid  and  400  c.c.  of  sulphuric  acid,    | 
ailowmg   to  cool,   and   adding  a   second   5(K)  c.c.    of   the    i 
phosphoric   acid.)     The   titration   is  ended   when   a  pink    ; 
tint   id   struck   which    persists   for   a   few   seconds.     The    ] 
author  doe«  not  read  his  burette  till  15  minutes  after  the    ' 
titration   in  ended. 

Trratmmt  of  ores. — The  weighed  portion  of  the  finely- 
zronnd  dry  ore  is  digested  at  Oil*^ — \)'y'  C.  with  50  c.c.  of  I 
nydruchlonc  acid  of  sp.  gr.  1-19  for  24  hours,  oxidised  i 
l^  means  ol  chlorate,  heated  with  sulphuric  acid,  and  | 
diMolved  in  5<J  c.r.  of  1:3  hydrochloric  acid  as  described  I 
aboT^.  f)rc«  containing  organic  matter  are  gently  j 
1  a  porcelain  crucible  after  weighing,  and  befoie  • 
In  the  ca.te  of  ores  which  leave  a  residue  j 
\:i-  ■■■    '-••'Irrx-hloric  acid,  about  .5  grins,   arc  taken,    | 

f  I*-  im    carlKmate,    the    pro<luct  dissolved    in 

hy<l-  id,  the  dilution  j)re'ij)itated  with  hydrogen 

•alphidr.  the:  f»rccij<itate  filtered  ofl   and  washed,  incine- 
rate,    di«-olv«^     in     hydrf>'hloric     acid     and     chlorate,    i 
1     Muljihidc,     filtered     and    1 
ire   made   up   to   5(M)  c.c,    • 

:  *'   •         ••■      ■ — ..    ; ........H.   evaporated    to   50  c.c, 

ozidiaed  with  chlorate,  and  further  treated  as  above.  ' 

-.1  T.  D.        i 

Jrom  ;    Xitrr,gfn   in .       fl.    Hraune.     Stahl  u.  Eisen,    i 

IlKW.  26.   l4W>—\4Wi.  I 

The  effect  of  increa^in/  nitrogen-content  in   iron   is   to 
roTjVcrt  the  amorfiboua  iron  inU)  a  crystalline  form.     The 


proportion  necessary  to  effect  this  conversion  depends  on 

the  amount  of  carbon,  the  amount  of  slag,  and  the  treat- 
ment of  the  metal.  The  higher  the  carbon,  the  less 
the  proportion  of  nitrogen  necessary  to  elYcct  the  change, 
and  the  lower  the  temperature  at  which  the  change  occurs. 
The  effect  of  slag  particles  is  to  hinder  the  change.  In 
general,  treatment  of  the  metal  at  a  high  temperature, 
and  during  cooling,  such  as  hammering,  rolling,  &c.,  lessens 
or  hinders  the  effect  of  the  nitrogen.  The  author  suggests 
the  existence  for  each  variety  of  iron  of  a  ''  critical  " 
nitrogen-content  (hard  steel  0-030— 0-035;  mild  steel, 
0-040—0-045:  soft  iron,  0-050— 0-()()0  per  cent.),  below 
which  the  metal  is  workable,  but  above  which  it  becomes 
less  so  as  the  nitrogen  content  increases.  A  number 
of  photo-micrograjjlis  illustrate  the  eft'ect  of  nitrogen 
on  the  minute  structure  of  the  metal.  The  authors  give 
the  following  as  the  observed  percentages  of  nitrogen 
in  irons  and  steels  of  different  origin  : — 

Grey  pig  iron,  0-007- 0-015;  ditto  (Swedish),  0-002— 
0-020;  white  pig  iron,  0-021-0-040;  ditto,  for  Thomas 
process,  0-020 — 0030  ;  ditto,  for  basic  Siemens- Martin 
process,  0-025— 0-035  ;  ditto,  for  puddling,  0-030—0-035  ; 
ditto  (Swedish),  0-003-0-020 ;  "  washed  pig  iron," 
0.035—0-050;  puddled  iron,  for  wire,  0-025—0-030; 
best  Swedish  iron,  0-006 — 0-008 ;  acid  Siemens  or 
Bessemer  steel,  0-000 — ^0-018 ;  basic  Siemens  steel, 
0-020-0-025;  Swedish  crucible  steel,  0-006;  other 
crucible  steel,  0-015- 0-020.— J.  T.  D. 

Special    steels ;     Employment    of ■    for    riveting.     G 

Charpy.  Compt.  rend.,  1906,  143,  1156—1158. 
In  view  of  the  results  of  his  examination  of  the  effects 
of  riveting  on  steel,  the  author  suggests  that  rivets  should 
be  made  of  that  steel  in  which  the  most  advantageous 
results  follow  a  treatment  similar  to  that  of  riveting,  that 
is  to  say  a  more  oi  less  sudden  cooling,  not  followed  by 
a  reheating.  Certain  chrome-nickel  steels  have  been  found 
to  possess  this  quality,  and  rivets  made  from  them  have 
been  found  to  stand  stresses  2h  times  as  great  as  would 
have  caused  ordinary  mild  steel  rivets  to  give  way. 

—J.  T.  D. 

[Silver]  Ores  front  the  Cobalt  district  [Canadal  ;    Sampling 

and    assaying    of .     F.    F.    Colcord.     Eng,    and 

Mining  J.,  1906,  82,  1164. 

Some  analyses  of  ores  from  different  parts  of  the  Cobalt 

district  (see  this  J.,  1904,  81  ;    1905,  357  ;    1906,  220)  are 

shoNvn  in  the  following  table. 


Nicl<el 

Silver. 

Silica. 

Iron. 

Lime. 

Arsenic. 

and 
Cobalt. 

oz.  per  ton. 

per  cent. 

per  cent. 

oer  cent. 

per  cent. 

per  cent. 

300 

4-0 

4-0 

5-0 

55-0 

14-1 

360 

53-0 

12-4 

2-2 

5-7 

4-1 

400 

46-1 

5-8 

4-0 

6-2 

— 

3000 

10-0 

6-0 

5-0 

41-0 

— 

3000 

28-3 

— 

21-7 

2-4 

— 

seoo 

8-3 

— 

10-3 

27-8 

— 

'Ihe  ores  are  extremely  varied  both  in  content  of 
metals  and  in  the  character  of  the  gangue,  but  all  of  them 
when  ground  and  sifted  leave  "  metallics  "  on  the  sieve, 
and  this  makes  it  difficult  to  obtain  good  average  amples. 
Full  details  of  the  mode  of  sampling  are  given,  a  com- 
bination of  the  methods  of  halving  by  taking  alternate 
shoveLsful,  and  of  coning  and  quartering  being  employed 
to  obtain  a  .5-lb.  sanifjle  from  the  stock  of  ore.  The 
rejected  jjortions  are  treated  in  a  similar  manner  to 
obtain  a  second  5-1  b.  sample,  and,  afterwards,  two  other 
5-lb.  samj)les.  Each  of  the  5-lb.  samples  is  accurately 
weighed,  and  separated  into  oversi/e  (  '  metallics  ")  and 
fines  by  means  of  an  80- mesh  sieve,  and  the  separate  |)or- 
tions  are  weighed  and  divided  into  the  recpiircd  samples. 

In  assaying,  the  fines  and  "  metallics "  are  treated 
separately.  If  the  fines  contain  less  than  400  oz.  of 
silver  i)er  ton,  0-5  assay-ton  is  fused  with  200  grins,  of  a 
flux  com{)osed  of  sodium  bicarbonate  (10),  litharge  (20), 
potassium  carbonate  (3),  silica  (3),  and  borax  glass  (4/, 
with  KiifTicient  reducing  agent  for  a  30 — 40  grm.  lead 
button.  The  lead  butt<m  is  scorified  once,  and  cupelled. 
If  the  fines  contain  over  400  oz.  of  silver  per  ton,  05  assay 
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ton  is  heated  with  100  c.c.  of  nitric  acid  to  boiling,  until 
decomposition  is  complete,  300  c.c.  of  water  are  added, 
and  the  solution  filtered.  From  the  filtrate  the  silver  is 
precipitated  as  chloride,  and  the  precipitate  aud  the 
residue  insoluble  in  nitric  acid  are  separately  scorified 
and  cupelled  as  usual.  The  "  metallics "  are  assayed 
by  scorifying  Od  assay-ton  with  15  gi'ms.  of  test  lead, 
and  1  grm.  each  of  borax  glass  and  silica,  with  a  covering 
of  10  grms.  of  test  lead,  and  cupelling  the  resulting  lead 
button.— A.  S. 

Cwprosilicons ;     Industrial    — • — .     E.    Vigouroux.     Bull. 

Soc.  Chim.,  1906,  35,  1233—1237. 
In  view  of  a  paper  by  Lebeau  (this  J.,  1905,  1308)  the 
author  points  out  that  as  long  ago  as  1901  he  had  shown 
that  the  maximum  amount  of  silicon  found  in  any  com- 
pound of  silicon  \vith  copper  was  about  10  per  cent., 
corresponding  to  the  formula,  SiCu4.  Li  the  present  paper 
he  gives  the  results  of  an  examination  of  a  number  of  .. 
industrial  cuprosilicons  containing  from  10  to  20  per  cent, 
of  silicon,  a.nd  shows  that  they  contain  silicides  of  iron 
and  of  manganese,  and  that  iron  in  other  forms  of  com- 
bination, calciuoi,  and  sometimes  aluminium,  are  also 
contained  in  them.  No  conclusions  can  be  safely  drawn 
from  the  analysis  of  these  complex  mixtures  as  to  the 
formula  of  copper  silicide. — J.  T.  D. 

Copper    and    silicon ;     Definite    compound    of .     E. 

Vigouroux.  Bull.  Soc.  Chim..  1906,  35,  1237—1240. 
By  fusing  together  copper  and  very  carefully  purified 
silicon,  mixed  in  the  proportions  of  90  to  10,  and  further 
mixed  with  an  additional  7  or  8  of  silicon,  dissolving  out 
uncombined  silicon  by  means  of  boiling  5  per  cent,  solution 
of  sodium  hydroxide,  a  cuprous  silicide  was  obtained, 
the  analysis  of  which  agreed  almost  exactly  with  the 
formula,  S.CU4.  This,  when  fused  in  hydrogen,  is  a 
silver-white,  brilliant,  crystalline,  metallic-looking  sub- 
stance, of  sp.  gr.  7-58.  It  is  readily  attacked  by  chlorme 
below  a  red  heat,  forming  chlorides  of  copper  and  silicon  ; 
is  but  slightly  affected  by  acids,  except  nitric  acid,  which 
even  when  very  dilute  readily  and  completely  decomposes 
it ;    and  is  but  slightly  attacked  by  solutions  of  alkalis. 

—J.  T.  D. 

Blendes   zvith   calcareous    gangue  ;     Working-tip   of . 

L.    Bisschopinck.     Metallurgie,    1906,   3,    726.      Chem.- 

Zeit.,  1906,  30.  Eep.,  472. 
The  difficulty  of  distilling  off  the  whole  of  the  zinc  from 
blendes  with  calcareous  gangue  has  been  attributed  to 
the  formation  of  zinc  sulphide  by  the  action  on  zinc  oxide 
of  calcium  sulphide  derived  from  calcium  sulphate.  The 
formation  of  zuic  sulphide  in  this  manner  is,  however, 
at  variance  with  thermochemical  data,  and  experiment 
showed  that  zinc  sulphide  when  heated  in  a  mufHe  with 
lime  m  presence  of  charcoal  is  decomposed,  metallic 
zinc  and  calcium  sulphide  being  formed.  The  reduction 
of  calcium  sulphate  to  sulphide  requires  a  considerable 
amount  of  heat,  and  this  consumption  of  heat  appears  to 
be  the  cause  of  the  injurious  effect  of  lime  compounds 
in  zinc  ores.  The  author  calculates  that  1  part  of  calcium 
sulphate  requires  for  its  reduction  about  60  per  cent, 
more  heat  than  1  part  of  zinc  oxide.  If,  therefore,  bad 
yields  of  zinc  are  obtained  in  the  working-up  of  calcareous 
blendes,  the  temper-ature  should  be  raised  or  the  time  of 
reduction  prolonged  to  compensate  for  the  heat  consumed 
in  the  formation  of  calcium  sulphide. — A.  S. 

Chinese  tin.  F.  Bro-mie.  Chem.  News,  1906,  95,  3—4. 
From  4000  to  6000  tons  of  tin  in  the  form  of  flat,  rect- 
angular plates,  2  ft.  by  1  ft.  by  1  in.,  arrive  annually  at 
Hong  Kong  from  the  mines  of  Yunnan.  It  is  refined 
at  the  native  refineries,  three  qualities  being  produced  of 
the  following  composition  : — 


1. 

2. 

3. 

Tin 

Lead 

Antimony 

99-5— 99-8 
0-1—  0-4 
0—01 

98-6— 99-3 

O-I—  0-7 

0-02-  0-3 

95-0 

4-0 

0-02     0-3 

Price     per 
1331  lb. 

picul 
in  1906 

of 

1 

j      $98—99 

$95—96 

$93—94 

About  70  per  cent,  of  the  tin  exported  from  Hong  Kong 
is  stated  to  be  of  No.  2  quality.  In  the  refining  process 
the  crude  metal  is  first  melted  and  skimmed,  and  the 
separated  tin  poured  into  moulds.  The  dross  is  cast  into 
bars  of  about  10  lb.  in  weight,  and  heated  with  charcoal 
in  a  wind  furnace,  the  resulting  metal  being  melted  and 
skimmed  as  before.  The  residue  from  the  furnace  consists 
chiefly  of  metallic  iron,  together  with  some  tin,  lead, 
silica,  sulphur,  and  charcoal,  and  small  quantities  of 
arsenic  and  antimony.  It  is  sold  at  10  dols.  per  picul. 
For  the  analysis  of  the  tin.  the  method  found  most  satisfac- 
tory consists  in  evaporating  5  grms.  of  drillings  with  nitric 
acid  of  sp.  gr.  1-3,  dissolving  lead  fi-om  the  residue  by 
means  of  water,  and  antimony  by  means  of  a  5  per  cent, 
solution  of  tartaric  acid,  then  washing  with  boiling  water, 
drying,  incinerating  the  filter  and  residue,  and  deter- 
mining tin  as  oxide  in  the  usual  manner.  The  lead  is 
determined  as  sulphate  or  colorimetrically  as  sulphide, 
and  the  antimony  also  colorimetrically  as  sulphide. — A.  S. 

Chromium    and    boron ;     Compounds    of .     B.    du 

Jassoneix.     Compt.  rend.,  1906,  143,  1149—1151. 

Those  of  the  substances  produced  by  fusing  together 
chromium  and  boron  which  contain  less  than  11-6  per 
cent,  of  boron  are  not  homogeneous,  and  when  heated 
in  a  stream  of  hydrochloric  acid  gas  leave  a  residue  richer 
in  boron — containing  always  11-9 — 12-6  per  cent.  This 
is  a  definite  compound,  of  formula,  CrsBa.  Similar 
treatment  of  the  alloys  containing  more  than  12  per 
cent,  of  boron  yields  a  second  homogeneous  substance 
containing  16-9 — 17-3  per  cent,  of  boron — the  compound, 
CrB.  The  compound,  Cr3B2,  has  a  sp.  gr.  of  6-7,  is 
attacked  with  incandescence  by  fluorine  slightly  above 
the  ordinary  temperatvire.  and  by  chlorine  at  a  red  heat, 
superficially  oxidised  by  oxj'gen  at  a  red  heat,  soluble  in 
hydrofluoric,  hydrochloric,  or  concentrated  sulphuric 
acid,  and  decomposed  by  fused  alkali  hydroxides  or 
carbonates.  The  compound,  CrB,  has  a  sp.  gr.  of  6-1, 
and  in  its  chemical  properties  is  very  similar  to  the  other 
compound,  being,  however,  more  readily  attacked  by 
reagents. — J.  T.  D. 

Tantalum   ores   in    West   Australia.     Times    Fin.    Supp., 
Jan.,  1907.     [T.R.] 

TANTAliXTM  was  first  discovered  in  this  State  in  1894,  when 
stibiotantalite  (tantalate  and  niobate  of  antimony)  was 
identified  in  the  tin  washes  of  the  Greenbushes  tinfield, 
near  Bunbury.  In  1900  tantalite  (tantalate  of  iron)  was 
discovered  in  the  concentrates  at  the  same  place,  and 
shortly  afterwards  large  deposits  of  manganotantalite 
(niobate  and  tantalate  of  manganese)  were  found  on  the 
VVodgina  tinfield.  Wodgina  is  situated  on  the  Pilbara 
goldfield,  about  160  miles  inland  from  Port  Headland. 
The  introduction  of  the  tantalum  lamp  furnished  a 
market  for  the  mineral,  and  in  1905  over  70  tons,  valued 
at  £8,925,  were  exported.  The  ore  contains  from  68  per 
cent,  to  70  per  cent,  of  tantalum.  The  bulk  of  these 
shipments  were  obtained  by  "  dry-blowing,"  the  alluvial 
consisting  of  decomposed  pegmatite  from  the  tantalum 
lodes.  The  market  fell  away  towards  the  end  of  the 
year,  and  at  present  there  is  no  official  market  obtainable 
for  tantalum  ores. 

Alloys ;     Electrical    conductivity    of    .     W.    Guertler. 

Z.  anorg.  Chem.,  1906,  51,  397—433. 
In  the  light  of  our  present  knowledge  of  the  constitution 
of  metallic  alloys  as  derived  from  thermal  and  micro- 
graphical  analyses,  the  author  has  made  an  exhaustivi- 
study  of  the  numerous  available  data  on  the  electrical 
conductivity  of  alloys.  He  has  calculated  all  these 
results  to  show  the  relation  between  the  volume  percentage 
and  the  conductivity,  expressed  in  C.G.S.  units.  The 
following  laws  have  been  found  to  hold  :— (I)  Those  alloys 
whose  electrical  conductivity  is  a  linear  function  of  the 
volume  concentration  of  the  two  components,  show  no 
measurable  (0-05  per  cent.)  miscibility  in  the  solid  con- 
dition ;  that  is,  no  formation  of  mixed  crystals,  and  vice 
versa.  (2)  The  curve  of  electrical  conductivity  of  such 
alloys  as  form  a  continuous  series  of  mixed  crystals, 
exhibits  a  low  minimum,  and  attains  the  values  of  the 
pure  components  on  each  side  with  a  steep  rise  of  the  curve. 
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CooMqnentlv.  irith  a  low  ctmcentration  of  one  com- 
ponent in  tW  niixeti  crystal,  further  atlditioiis  cause  a 
much  n»on>  niarkeil  dtvroa.<e  in  conductivity  than  in  those 
c»*es  wher»»  the  concentration  of  the  coiniKincnt  is  higher. 
(3)  In  the  castas  of  Uinited  muscibility.  the  hiw  (1)  holds 
between  the  concentrations  of  the  saturated  mixed 
cr>-st*ls.  and  the  Jaw  (2)  between  the  pure  niotals  and  the 
sAturateil  mixed  cr>-stals.  (4)  If  in  the  series  of  alloys 
formtxl  by  two  luetah;  there  exist  m  compounds,  the 
diatn'am  givini;  the  rt>lation  lH>tween  constitution  and 
conductivity  can  Ih'  dividtxl  into  m  + 1  separate  binary 
diagrams.  In  each  single  system  the  conductivity  follows 
the  laws  1  to  3  as  with  pure  metals.  (5)  As  found  by 
ilatthiessen.  the  electrical  conductivity  in  a  scries  of 
alloys  can  never  be  higher  than  the  value  given  by  the 
straight  line  l>etween  the  single  values  of  the  two  com- 
ponents. From  the  results  of  this  study  of  the  question 
it  is  clear  that  the  conductivity  curve>  for  alloys  can  serve 
as  a  certain  criterion  for  determining  the  constitution. 
With  reganl  to  the  characterisation  of  chemical  com- 
pounds, the  author  ]>oints  out  that  from  the  absence  of 
a  summit  on  the  curve  one  cannot  conclude  that  a  com- 
pound is  non-exist  nt :  but  on  the  other  hand,  the  j)resence 
of  a  summit  can  be  safely  usetl  as  a  proof  of  the  existence 
of  a  compound. — K.  S.  H. 

EXGUSH    P.\TENrS. 

Mrtals  :  Separation  of  from  thTir  ore.i.     J.  D.  Wolf, 

London.  Eng.  Pat.  -JO.S'i'i.  Oct.  7,  19(15. 
Ix  the  present  patent  a  device  is  claimed  for  supplying 
water  evenly  to  the  travelling  endless  band  en  which 
concentrates  and  gangue  are  separated  by  treatment 
with  an  "  nil  "  and  water,  as  described  in  Eng.  Pat.  17.407 
■  '  ■  :  'lis  J..  liH'o.  13(19).  -^  distributing  chamber 
■  t  across  the  belt,  and  close  to  it  at  its  upper 

J wiler  esca|)es  from  this  chamber  through  a  long, 

narrow  siit.  or  through  a  number  of  holes  close  together, 
and  flows  on  to  a  plate  or  lip  placed  just  above  and  pre- 
ferably |»arallel  to  the  belt.     This  plate  or  lip  is  provided 
witb  n  number  of  parallel  longitudinal  ridges,  so  that  the 
■   r  flows  from  it  on  to  the  belt  in  a  thin,  even  sheet. 
It    dii-turbing   the   ore   on   the   belt.     If   desired,    a 
ir  water  supply  may  al.so  be  placed  at  the  lower  part 
of  the  belt.— A.  G.  L 

Comcfnt rating  table  ;Ore  sectional for  txtraciing  the 

tr.infTrtU  from  jiultrrixid  oren.  J.  Rodda,  Camborne, 
and  S.  and  P.  Rodda,  Redruth,  Cornwall.  Eng.  Pat. 
•J5.I2II,  Dec.  4.  1W5. 

The  table  in  made  in  two  or  more  sections,  and  is  furnished 

»ith  a  series  of  riffles  in  the  direction  in  which  it  recipro- 

ft*.*^.      It"   in'^lin^tion   can    be   altered   according   to   the 

tiiient.     On    the    lirst    section,    the 

:.ited  from  the  light  sand,  which  is 

;,.     ;..,.,iigH  iaundci.  the  concentrates  being 

'  treated  en  the  second  section,  where   they  arc 

■<(   purer  concentrates  and   middlings,   each  of 

wIikIi  j-iA^es  into  a  separate  launder. — A.  G.  L. 

Sttd  and  did  alloys  ;  Treatment  of  mctalu  such  us . 

W.  F.  L.  Frith  and  C.  J.  Grist,  London.  Eng.  Pat. 
•2r..',:7   Dec.  '2t),  1905. 

r  steel  alloy  to  be  heated  is  enclosed  within  a 
,y  scaled  vewKrl  containing  mercury  or  mercury- 
vai/^  ur  ,  the  vcjum-I  Ib  hf;it'-d  in  a  bath  of  a  heat-conducting 
*ab»'«n'«-  of  lower  melting  point  than  the  temperature 
•'  -  >•  '  •'■  ••  ••  '  •  '  <■  heated.  This  bath  is  heated 
•  ,urce  of  heat,  and  it  i.s  clnimcd 
'  '    uniform  heating  of  the  metal. 

—A.  G.  L. 

fUf'l  ;  ilithiid   of   d'mtiujitr'jttnij   hi/   colours   the   heats   for 

forging,     hardtntng,     trmjM  rtny,     and    annealing . 

F.  and  H.  ¥.  Huntsman,  trading  as  li.  Huntsman, 
h'befteld.      fjig.  Fat.  I9(i9,  Jan.  '20.  19<)0. 

Thb  glow  of  the  heated  steel  is  compared  in  a  subdued 
liffht  with  the  sheen  of  a  numlK-r  of  diflcrently  coloured 
pieten  o(  Bilk,  placed  in  glass  UAm-a  in  a  case.  The  tubes 
•hoald^be  placed  aa  close  to  the  steel  as  practicable. 

—A.  G.  L. 


Protective  coating  upon  iron  and  steel ;  Process  for  the 

production  of  a .     C.  S.  A.  Tatlock,  Glasgow.     Eng. 

Pat.  7757.  March  31,  1906. 
A  PROTECTIVE  coating  of  magnetic  oxide  is  given  to  iron 
and  steel  by  heating  the  articles  in  a  bath  of  jiotassium 
or  sodium  nitrate,  or  of  both  together,  at  a  teini)erature 
only  just  above  the  melting  point  of  the  nitrate,  for  a 
period  dciiending  on  the  thickness  of  the  coating  desired 
(1  minute  to  1  hour).  Or  else,  the  articles  arc  heated  to 
the  same  tempetaturo,  and  the  nitrate  is  sprinkled  on 
them.    Finally,  the  articles  are  washed  and  dried. — A.  G.  L. 

Iron  or  steel;  Manufacture  or  treatment  of .     E.  F. 

Colborn.    Salt   Lake   City,    U.S.A.     Eng.    Pat.    15,626, 

July  10.  1906. 
See  Fr.  Pat.  367,999  of  1906  ;  this  J.,  1906,  1224.— T.  F.  B. 

Sulphide    ores ;  Treatment    of    complex H.  Baker, 

•     Weston  Point,  Cheshire.     Eng.   Pat.  26,790,  Dec.  22, 

1905. 
Complex  sulphide  ores  are  decomposed  by  chlorine  in 
aqueous  solution  to  which  hydrochloric  acid  is  continually 
added,  so  as  to  keep  the  solution  acid  throughout,  and  to 
prevent  the  precipitation  of  basic  compounds  of  the 
metals  by  the  basic  constituents  of  the  ore.  Thus,  with 
certain  Broken  Hill  slimes,  good  results  are  obtained 
when  using  4i  cwt.  of  commercial  hydrochloric  acid  per 
ton  of  ore.  starting  with  an  initial  acidity  of  0-05  per  cent. 
(tow^ards  methyl  orange),  and  finishing  with  an  acidity 
of  0-10  per  cent.,  the  maximum  acidity  at  any  time  being 
about  0-30  per  cent. — A.  G.  L. 

Metalliferous    material ;  Nodules    of .     T.   C.    King, 

New  York.     Eng.   Pat.   9687,  April  25.   1906.     Under 
Int.  Con  v..  May  4,  1905. 

See  Fr.  Pat.  365,432  of  1906  ;  this  J.,  1906,  991.— T.  F.  B. 

Cupels ;  Construction    of for    assay    purposes,    and 

trays    employed   tfierewith.     W.  S.  Rawson.     Eng.    Pat. 
26,073,  Dec.  1 4,  1 905.     XXIII. ,  page  68. 

French  Patents. 

Alloy;    Metallic ,  and  method  of  manufacturing  the 

same.  P.  I.  Juppont  and  J.  Tcil.  Fr.  Pat.  368,370, 
July  16,  1906. 
The  alloy,  which  is  claimed  to  possess  great  powers  of 
resisting  abrasion,  consists  of  German  silver,  50  per  cent. 
(40  to  70)  ;  zinc,  40  (20  to  55)  ;  antimony,  5  (2  to  15)  ; 
and  tin,  5  (2  to  20),  the  figures  in  the  brackets  representing 
the  extreme  variations  in  the  composition.  The  alloy  is 
made  by  first  melting  the  German  silver,  and  then  adding 
the  zinc,  antimony,  and  tin  in  the  order  named,  the  whole 
being  meanwhile  well  stirred  with  an  iron  tool,  and 
protected  from  oxidation.  Finally,  the  alloy  is  stirred 
with  a  wooden  pole,  preferably  of  willow  or  alder  wood. 

—A.  G.  L. 

Alloy ;    Metallic ,  and  method  of  manufacturing  the 

same.     P.  I.  Juppont  and  J.    Teil.     Fr.    Pat.    368,371, 
July  16,   190(). 

The  alloy,  which  is  called  "  grey  metal  "  from  its  colour, 
and  is  used  for  bearings,  &c.,  consists  of  copper,  1-20  per 
cent.  (0-40  to  1-25);  tin,  12-00  (10-00  to  15-00);  lead, 
0-80  (0-60  to  0-85)  ;  antimony,  14-00  (6-00  to  20-00) 
aluminium,  35-00  (15-00  to  35-00);  and  zinc,  3700 
(.30-00  to  55-00),  the  extreme  variations  in  composition 
being  given  by  the  figures  in  the  brackets.  In  making 
the  alloy,  the  copi)er  is  first  melted,  after  which  the 
aluminium,  antimony,  zinc,  lead,  and  tin  are  added  in 
the  order  named,  the  whole  being  meanwhile  well  stirred 
with  an  iron  tool.  Finally,  the  alloy  is  stirred  with  a 
wooden  pole,  preferably  of  alder  or  willow  wood. — A.  G.  L. 

Phosphor-bronze    not    cracking   at    high   temperatures.     C. 

ClaoHsen.     Fr.    Pat.    3()8,368,    July    25,    1906.     Under 

Int.  Conv.,  Aug.  21,   1905. 
Phosphorus  is  added  to  ordinary  brass  in  such  quantity 
that  the  final  product  obtained  contains  0-03  to  0-10  per 
cent,  of  j>hoHphoruH.     The  alloy  may  bo  heated  to  tem- 
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peiatm-es  of  from  300°  to  550°  C.  without  cracking,  and 
is  thus  suitable  for  tubes  for  conveying  superheated 
steam,  &c. — A.  G.  L. 

Copper  and  lead  ;  Process  for  obtaining from  minerals. 

J.    Gathy.     Fr.    Pat.    308,467,   July  28,    1906.     Under 
Int.  Con  v.,  Aug.  21,  1905. 

A  SOLUTION  of  cupric  chloride  is  obtained  from  the  ore 
by  any  usual  method,  and  this  solution  is  saturated  with 
sulphur  dioxide.  The  insoluble  cuprous  chloride  pre- 
i^ipitated  is  washed  and  partly  dried,  excluding  air,  and 
is  then  mixed  with  a  combustible  (charcoal,  coke,  oil, 
wood,  &c.)  and  heated  to  dull  redness  in  a  current  of 
steam.  ^Metallic  copper,  carbon  monoxide  (and  dioxide), 
and  h\'drogen  chloride  are  formed,  the  gases  being  collected 
and  utilised  in  the  process.  Similarly,  lead  is  obtained 
by  heating  lead  chloride  with  a  combustible  in  a  current 
of  steam  at  a  dull  red  heat. — A.  G.  L. 

/row  and  steel ;    Direct  manufacture  of .     M.  Moore 

and  T.  J.  Heskett.  Fr.  Pat.  368,598,  Aug.  3,  190S. 
In  making  iron  and  steel  directly  by  reducing  the  mineral 
in  a  reverberatory  furnace,  loss  of  iron  occurs  through 
oxidation  by  the  ferric  compounds  present  in  the  slag 
covering  "the  reduced  metal.  To  avoid  this  loss,  the 
patentee  proposes  to  maintain  the  iron  in  the  slag  in  the 
ferrous  state  by  the  addition  of  carbon  or  other  reducing 
agent  from  time  to  time.  It  is  stated  that  ferrous  com- 
pounds, at  the  temperature  of  the  furnace,  do  not  act  on, 
and  reoxidise,  the  reduced  metal.  In  making  steel, 
carbon  in  regulated  quantity  is  added  to  the  reduced 
metal,  in  the  form  of  bricks  of  pitch  sufficiently  strong  to 
allow  of  their  being  forced  through  the  slag — A.  G.  L. 

Furnace  for  the  roasting  of  ores  of  antimony,  arsenic, 
zinc,  lead,  and  other  volatile  metals.  E.  Basse.  Fr. 
Pat.  368,745.  Aug.  9.  1906. 
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The  ores  are  roasted  in  the  continuous  closed  furnace 
shown,  on  the  inclined  fire-bars,  h  /,  on  to  which  they  are 
charged  from  the  hoppers.  T  and  V.  The  fumes  escape 
through  the  passage,  R.  The  opening,  S,  serves  for  the 
introduction  of  fuel  at  the  commencement  of  the  operation. 
The  gangue  from  the  roasted  ore  falls  through  the  opening, 
/  h,  into  the  space  below  the  iire-bars,  whence  it  is  removed 
periodically.  Air  is  supplied  through  0,  and  through 
other  openings  below  the  fire-bars. — A.  04.  L. 

Zinc  ores  and  ammoniacal  gas-liquor  ;    Reciprocal  treat- 
ment of .     F.  Chevalet.     Fr.  Pat.  369,046,  Aug.  20, 

1906. 
In  the  treatment  of  zinc  ores  containing  copper  and  iron  by 
the  wet  method,  the  roasted  ore  is  treated  with  commercial 
ammonia  or  ammonium  carbonate  solution  in  order  to 
dissolve  the  oxides.  The  inventor  proposes  to  use  the 
roasted  ore  as  a  purifying  material  for  coal-gas  in  place 
of  the  iron  oxide  usually  employed.  The  ore  is  used 
several  times  in  succession  after  revivification  each  time 
by  exposure  to  air.     It  is  claimed  that  in  this  way  the 


metallic  oxides  become  more  amenable  to  the  subsequent 
treatment.  The  ore  is  next  lixiviated  with  ammoniacal 
liquor  in  a  closed  vessel,  and  the  solution  is  distilled  for 
recovery  of  the  ammonia.  The  distillation  residue  on 
allowing  to  stand  deposits  practically  the  whole  of  the 
zinc  in  the  form  of  oxide,  whilst  the  copper  remains  in 
solution,  and  is  subsequentlv  recovered  by  precipitation 
with  scrap  iron. — A.  S. 

Alloys   having   pyrophoric   action  ;    Manufacture   of  

and    their    application    to     ignition    and     illumination. 
C.  F.  Auer  von  Welsbach. 

The  patentee  seeks  leave  to  amend  the  specification  of 
Eng.  Pat.  16,853  of  1903  (see  Fr.  Pat.  337,320  of  1903  ; 
this  J.,  1904,  484).  alleging  that  he  has  found  that  alloys 
of  rare  earth  metals  are  practically  useless  for  the  purposes 
of  the  invention  unless  they  contain  cerium,  and  he  desires 
to  amend  his  claims  accordingly.  The  amendments  are 
pr  nted  in  full  in  the  "  Illustrated  Official  Journal  "  for 
Jan.  23,  1907,  and  persons  intending  to  oppose  the  same 
must  leave  notice  of  their  objections  before  Feb.  23,  1907, 
at  the  Patent  Office,  London.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  page  24.) 

(-4. )— ELECTRO-CHEMISTRY. 

Alkali    chlorides ;     Electrolysis    of with    alternating 

current.     II.     A.   Coppadoro.     Gaz.   chim.   ital.,    1906, 
36  [2],  321—328.     (See  this  J.,  1906,  482.) 

A  SOLUTION  of  sodium  chloride  electrolysed  with  platinum 
electrodes  until  the  maximum  yield  of  hypochlorite  was 
obtained,  was  filtered  and  dialysed.  The  dialysed  solution 
on  evaporation  gave  a  residue  of  colloidal  platinum.  At 
temperatures  above  that  of  the  atmosphere  (50° — 70°  C.) 
chlorate  is  not  produced  until  the  current-density  rises 
above  about  100  amperes  per  100  sq.  cm.  If,  in  the 
course  of  the  electrolysis,  the  electrodes  become  platinised, 
the  amoimt  of  chlorate  produced  diminishes,  owing  to  a 
decrease  in  the  current-density  and  consequent  increased 
reducing  power  of  the  hydrogen.  The  current-yield  of 
chlorate  is  never  greater  than  15  per  cent.  ;  it  is  at  its 
maximum  soon  after  the  commencement  of  the  electro- 
lysis, and  then  continually  diminishes,  but  never  becomes 
nil  as  in  the  case  of  the  hypochlorite.  As  in  working 
with  continuous  current,  the  current-yield  of  chlorate  is 
increased  if  some  chromate  or  bichromate  be  added  to 
the  bath ;  the  yield  then  remains  above  10  per  cent, 
for  a  long  time.  The  electrodes  become  corroded  and 
partially  covered  with  platinum  black,  but  the  solution 
remains  free  from  suspended  matter. — A.  S. 

Gutta-percha  ;      Temperature     coefficients    of .      K. 

Winnertz.     XIIIC,  page  59. 

English  P.\tents. 

Filaments    from    tungsten    or    molybdenum,    or    an    alloy 

thereof ;  Manufacture  of  electric  incandescence  lam p  . 

A.  G.Bloxam.  From  J.  Lux.  Eng.  Pat.  27,002,  Dec.  27, 
1905.     II.,  page  42. 

Filaments  of  tungsten  or  molybdenum  for  electric  incan- 
descence lamps;  Manufacture   of .     A.  G.  Bloxam. 

From  J.  Lux.     Eng.   Pat.   9020,   April   14,    1906.     IL, 
page  42. 

Incandescing  bodies  for  electric  lighting  and  heating  purposes. 
Allgemeine  Elektricitats-Ces.  Eng.  Pat.  18.485,  Aug. 
17,  1906.     II.,  page  42. 

Furnaces  ;   Electric .      C.  E.  Pettit,    London.      Eng. 

Pat.  132,  Jan.  2,  1906. 

This  invention  relates  to  a  holdci-  for  the  lower  electrode 
of  an  electric  furnace.  The  holder  is  formed  of  a  solid 
metal  socket,  shaped  to  receive  the  lower  end  of  the 
electrode,  and  having  its  upper  surface  formed  in  steps, 
so  that  the  masonry  of  the  furnace  may  be  built  upon  it. 
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The  iiiKlcr  surface  of  the  hoKler  is  i>rovided  with  gioovi-s 
for  the  reception  of  a  miiul>er  of  independent  metal  bars 
or  wires  connected  with  the  furnace  supply  circuit. — B.  N. 

Fvmacft ;  Klect ric .     H.  L  Hartcnstein,    Constantir.e, 

U.S.A.     Enp.  Pat.  10.150.  May  1,  UV)(>. 
Su  U.S.  Pat.  819,-_>24  of  IIHHJ ;  this  J..  liKX).  544.— T.  F.  U. 

Besi^aHce  material ;  Electrical .     The  British  Thom- 
son-Houston   Co.,    Ltd.,    London.     From   the   General 
Electric    Co..    Schenectadv.    N.Y.     Eng.    Pat.     0089, 
March  13.  1«.K»G. 
This  invention  relates  to  a  resistance  material,  composed 
of  a  ccnducting  suK<tance,  such  as  gi-a]>hite.  magnetite, 
or  the  like,  in  a  jK)\vdere<l  or  comminuted  form,  mixed  with 
suitable  (luantities  of  calcium  or  magnesium  hydro.xidc, 
and   silica   or   Hint.     The   mixture   is  comjiressed   into   a 
dense  ma^,  which  is  then  subjected  to  steam  under  pres- 
sure ;  a  hydrous  silicate  of  calcium  or  magnesium  is  thus 
obtained,   which   forms  a   strong  binding  agent   for  the 
conducting  material. — B.  X. 

Electric  arc^  ;  Production  of  long  stable .  J.  Y.  John- 
son. London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwiirshafen-ou-Rhine.  Uermanv.  Eng.  Pat.  9279, 
April  19.  liKiG. 

See  Addition  of  April  20.  1906,  to  Fr.  Pat.  357.358  of  1905  ; 
this  J..  19(.>G,  1053.— T.  F.  B. 


-.     S.  M.  Kintner,  Pitts- 
June  20.    1900.     Under 


Ozone  producers  ;  [Elccirican  — 

burg.   Pa.     Eng.   Pat.    14,586 

Int.  Conv.,  June  28,  1905. 
This  invention  relates  to  an  electrical  ozone  producer,  in 
which  a  source  of  electrical  energy,  a  condenser,  a  silent 
discharge  gap.  and  a  spark  gap  are  connected  in  series. 

— B.  X. 
Textile    fibrous     niaic rials ;  Method    and    apparatus    for 

treating  with  the  products  of  electrolysis  of  water 

solutions  of  acid-i.  oxides,  and  salts.     H.  Hey.     Eng.  Pat. 

2083,  Jan.  27,  1906.     V.,  page  46. 

Steam     and    gas    generators ;     [Electrical ].      F.  A. 

Weigel  and  J.  Wolf.     Eng.  Pat.  22,049,  Oct.  5,  1906. 
IL,  ])age  41. 

Fbenoh  Patents. 

Furnace ;      Electric    .     C.     0.     Wingren.     Fr.     Pat. 

36J»,0S2,  Ang.  21,  1906.     Under  Int.  Conv.,  Aug.  21, 
1905. 

i-EEU.S.  Pat.  817,212  of  1906  ;  this  J.,  1906,  484.— T.F.B. 

Gebmak  Patents. 

Jler'ury    cathode    for    the    electrolysis    of    salt    solutions. 

A.  Sinding-Larscn.  Ger.  Pat.  172,682,  July  31,  1904. 
Ik  the  electrolysis  of  sodium  chloride  solutions  with  a 
mercury  <ath<fle.  it  has  If  f-n  proposed  jjrevioii'.^ly 
to  all.,w  the  amalgam  to  form  on  the  under-side 
of  the  cathode,  the  amalgam,  in  consequence  of  its  lower 
specific  gravity,  then  rising  through  the  mercury.  In  this 
way  the  mercury  becomes  continually  richer  in  amalgam, 
whereas  when  the  amalgam  is  produced  on  the  upper  side 
of  the  cathode,  it  forms  a  coating  on  the  mercury,  and 
bioden  the  further  7>roduction  of  amalgam.  Up  to  the 
present  the  manner  of  carrying  out  the  process  has  been 
to  plate  the  mercury  on  prforated  or  porous  plates  of 

f'  'v'tive  material,   but  thi.s  suffers  from   the  dis- 

,    that   the  active  surface  of  the   mercury  is 
:,   whilst  gas-bubbles  can  collect   between  "the 
iijtr<  uf  1,  and  it«  KupjKjrt,  and  lesfsen  the  current  efliciency. 
The  j<»t»-nte«>  y^-opoftes  to  place  the  mercury  on  a  support 
o*   *'  i    wire   gauze   (preferably   copper  gauze), 

■o  tt  •  '•«  and  the  individual  wires  arc  completely 

'■"■<■•■  ..  ...frcurycjn  the  under-side.     The  electrolyte  Ls 

■itmg,  and  the  prewture  on  the  two  sides  of  the 
'     '  ,  &s  iar  &a  j<ossible,  equali.sed. — A.  S. 

Vt*covJt  Dubulanre*,  especially  jiasly  mnssta  ;    Process  for 

the     d'-rtrUysis     of     .     W.'    Wunder.     Ger.     Pat. 

173,520,  iNoT.  22,  1904. 

Is    the    electrolysis    of    viscous    substances,    any    gases 
erolved   arc  not  able   to  escape  readily,  and   therefore 
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remain  adhering  to  the  electrodes  and  lessen  the  efficiency 
of  the  current.  The  patentee  proposes  to  use  an  electrode 
provided  with  perforations  or  constructed  of  porous 
material,  and  to  keep  the  electrolyte  tmder  pressure.  The 
pores  or  perforations  of  the  electrode  must  be  so  small  • 
that,  notwithstanding  the  pressure,  the  viscous  electrolyte 
cannot  penetrate  into  them.  The  effect  is  said  to  be 
that  the  gases  evolved  tend  to  pass  from  the  places  at 
higher  pressure,  i.e.,  from  the  electrolyte,  to  those  at 
lower  pressure,  that  is,  through  the  pores  of  the  electrode. 
A  method  of  carrying  cut  the  invention  is  illustrated  in 
the  figure.  The  electrolyte,  a,  is  contained  in  a  receptacle, 
b,  which  serves  as  one  electrode.  The  other  electrode,  /, 
consists  of  fragments  of  carbon  becoming  gradually 
larger  from  below  upwards.  Above  this  electrode  is  a 
slab,  f,  of  conductive  material,  separated  from  the  first 
electrode,  h,  by  the  insulating  layer,  d.  The  slab,  c,  is 
pressed  down  on  to  the  electrode,  /,  by  means  of  the  bars, 
p,  g,  and  the  bolts,  o,  and  springs,  r.  The  gases  escape 
through  the  opening,  e,  and  the  pipe.  I,  and  air  is  excluded 
from  the  apparatus  by  the  seal,  m,n.  Instead  of  the 
electrode,  /,  a  solid  one  provided  with  channels  or 
passages  for  the  gases  may  be  employed. — A.  S. 

{B. )— ELECTRO-MET  ALLURGY. 

Copper  sulphate  and  sulphuric  acid  ;  Method  for  the  rapid 

determination    of in    galranoplastic    baths.     A. 

Wogrinz  and  J.  Kittel.      Chem.-Zeit.,   1906,  30,  1300— 
1301. 

A  MEASUKED  quantity  of  the  well  stirred  bath-liquor  is 
put  into  a  measuring  flask,  and  hydrogen  sulphide  ])assed 
through  it  in  the  cold.  After  completing  the  precipitation 
of  cupric  sulphide,  the  excess  of  hydrogen  sulphide  is 
blown  out,  and  the  flask  filled  to  the  mark.  The  precipi- 
tate settles  quickly,  and  part  of  the  solution  is  filtered 
through  dry  paper ;  an  aliquot  part  is  titrated  with 
sodium  hydroxide,  using  methyl  orange  as  indicator. 
The  result  gives  the  total  free  and  combined  acid.  The 
free  acid  is  determined  by  direct  titration  of  the  solution 
with  sodium  hydroxide  and  (  ongo  paper.  !  he  difference 
between  free  and  total  acid  is  equivalent  to  the  copper 
salt  i)icsent.  '1  he  authors  prove  the  accuracy  of  the 
method  by  i  number  of  test  analyses. — R.  L. 

English  Patent.s. 

Magnetic  separator.  W.  Simpkin,  London,  and  J.  B. 
Ballantine,  Twickenham,  Middlesex.  Eng.  Pat.  25,748, 
Dec.  11,  1905. 

The  separator,  shown  in  cross-section  in  the  figure,  consists 
essentially  of  an  electro- magnet,  a,  one  pole,  b,  of  which  is 
placed  close  to  and  outside  a  drum  of  non-magnetic 
material,  on  to  which  the  ore  falls,  whilst  the  other  i)ole,  c, 
is  placed  similarly  close  inside  the  drum,  which  thus  cuts 
all  the  lines  of  force  between  the  two  j)oIch,  and  prevents 
short-circuiting  between  the  two  by  the  b\iilding  up  of  a 
bridge  of  magnetic  material.  The  drum  is  revolved  at  a 
high   speed,    the   non-magnetic .  material    being    at    once 
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thrown  off  at  y,  whilst  the  magnetic  material  only  leaves 
the  drum  as  it  is  carried  into  a  weaker  magnetic  field  at  z. 

—A.  G.  L. 

Metallic  compounds  or  ores  ;•  Electrolysis  of .     E.  A. 

Ashcroft,  New  York.     Eng.  Pat.  26,813,  Dec.  22,  1905. 

This  invention  relates  to  improvements  on  Eng.  Pats. 
12,377  and  12,083  of  1903  (this  J.,  1904,  25  and  67).  The 
two  cells,  containing  fused  material  at  different  tempera- 
tures, are  joined  by  a  "  heat  regenerative  pipe,"  the 
latter  having  two  adjacent  passages  arranged  to  conduct 
fused  material  to  and  fro  between  the  cells.  One  conduit 
is  provided  with  vertical  openings  and  the  other  with 
lateral  openings,  the  inlets  and  outlets  in  each  cell  being 
separated  by  baffle-plates.  The  second  cell,  for  the 
collection  of  the  extracted  metal,  is  provided  with  a  globu- 
lar cathode,  the  latter  having  a  tubular  support  and  means 
for  cooling  the  cathode. — B.  N. 

Metal  plating  or  coating  ';,  Removal  of from  metallic 

or  other  surfaces.  W.  R.  Hodgkinson,  Blackheath ; 
J.  H.  Hardcastle,  Lee ;  and  A.  H.  Coote,  Westcombe 
Park,  Kent.  Eng.  Pat.  717,  Jan.  10,  1906. 
Metallic  plating  or  fouling  is  removed  from  steel  surfaces 
{e.g.,  guns  or  rifles)  by  immersing  the  surface  in  a  liquid 
containing  an  amide  or  an  ammonium  salt  of  an  organic 
acid,  placing  in  this  a  piece  of  metal  (iron)  and  passing  an 
electric  current,  the  steel  surface  forming  the  anode  and 
the  piece  of  metal  the  cathode,  until  the  plating  is  removed. 
A  suitable  liquid  consists  of  a  solution  of  ammonium 
acetate  or  formate  with  an  excess  of  ammonium  hydroxide. 
The  process  is  applicable  to  the  removal  of  copper,  cupro- 
nickel,  or  nickel  from  iron  or  steel  without  affecting  the 
latter.— A.  G.  L. 

Metals;  Method  of  obtaining  from  their  ores,  or  for 

heating  substances,  and  electric  furnaces  for  use  therewith. 
N.  A.  Wallin,  Charlottenbuiff,  German  v.  Eng.  Pat. 
12.395,  May  28,  1900. 

See  Fr.  Pat.  368,013  of  1906  ;   following  these.— T.  F.  B. 

Mstals  from  ores  or  furnace  products  ;  Process  for  obtain- 
ing   in   the    electric   furnace.     K.    Kaiser,    Berlin. 

Eng.  Pat.  15,818,  July  12,  1906.  Under  Int.  Con  v., 
July  19,  1905. 

SEE_Fr.  Pat.  367,909  of  1906;    following  these.— T.  F.  B. 


Metallic  flakes  or  fdtns ;  [Electrolytic]  process  of  making 

.     T.  A.  Edison.  Llewellyn  Park,  U.S.A.     Eng.  Pat, 

16,701,  July  24,  1906.     Under  Int.  Conv.,  Pec.  5,  1905. 

See  Fr.  Pat.  367,863  of  1906 ;  this  J.,  1906, 1225.— T.  F.  B. 

Fkench  Patents. 

Extraction  of  metals  and  heating  of  materials  ;;  Process  and 

electric  furnace  for .     N.  Wallin.     Fr.  Pat.  368,013, 

June  8,  1906. 

The  secondary  circiiit  of  an  electric  induction  furnace  is 
formed  by  the  material  under  treatment.  This  material, 
although  non-conducting  at  ordinary  temperatures, 
becomes  conducting  upon  heating.  The  resulting  metal 
or  other  product,  either  in  a  fused  or  solid  condition,  has  a 
greater  electrical  conductivity,  and  serves  to  close  the 
secondary  circuit.  Means  are  provided  for  feeding  in 
fresh  raw  material  either  intermittently  or  continuously. 
The  electric  induction  furnace  consists  of  a  hearth  with 
annular  cavities  joined  by  a  bridge,  around  and  through 
which  the  core  of  the  primary  of  the  transformer  is  arranged. 
The  upper  portion  of  the  annular  cavities  is  then  filled 
with  the  material  to  be  treated,  which  is  a  poor  electrical 
conductor,  whUst  the  lower  portions  are  occupied  by  the 
product  of  considerably  greater  conductivity.  The  heat- 
ing chamber  and  transformer  may,  in  special  cases,  be 
constructed  so  as  to  be  separable  from  the  shaft  for 
feeding  in  raw  material  and  from  the  recipient  for  the 
finished  product. — R.  S.  H. 

Metals  ;  Becovery  of  from  minerals  and  from  foun- 
dry products  in  the  electric  furnace.     K.  Kaiser.     Fr.  Pat. 
367,969,  July  11,   1906.     Under  Int.  Conv.,  Julv  19, 
1905. 
Instead  of  mixing  the  mineral  or  other  material  with 
a  reducing  agent,  and  submittinsr  the  mixture  to  heating 
in  an  electric  furnace,  the  inventor  proposes  to  fuse  the 
mineral,  if  necessary  with  addition  of  a  flux,  and  then 
submit  the  fused  mass  to  the  action  of  reducing    gases. 
The  special  case  of  the  recovery  of  zinc  is  mentioned. 

— R.  S.  H. 

Electro-metallurgical    furnaces  ,;  Arrangement    of  so 

as  to  obtain  well-fused  slags.     Rochling  'sche  Eisen-und 

Stahlwerke,  G.m.b.H.  and  W.  Rodenhauser.     Fr.  Pat. 

368,631,  Aug.  4,  1906. 

By  raising  a  portion  of  the  hearth  of  the  furnace  at  the 

centre  to  a  point  just  below  the  level  of  the  slag,  the 
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cuitent  is  forced  to  leave  the  metal  and  to  traverse  the 
slag  fur  n  distance  corr«'siK>ndin.2  with  the  raised  portion 
of  the  Leartli.  By  so  doing  it  heats  the  shig  intensely, 
•od  »ell-fuM\i  slasrs  are  obtained. — A.  O.  L. 


XII.— FATTY  OILS.  FATS,  WAXES. 
AJiD  SOAPS. 

(Continued  from  page  '2o.) 

CHirt    oil   from    ilaiorcn.     P.  Pollatschek.     Chem.    Rev. 
Fett-  11.  Harz-Ind..  H107.  14.  4— J. 

OUTE  OIL  from  Majorca  contains  nsuaiiy  from  3li  to  40 

}>er  cent,  of  free  fatty  acids,  owini;  to  the  methods  adopted 
or  harvesting  the  olives,  and  the  primitive  presses  used 
in  obtaining  the  oil  from  them.  In  the  hill  coimtry  the 
fruits  are  usually  left  for  at  least  24  hours  before  being 
precised.  To  aM-ertain  the  eflfect  of  the  different  methods 
of  treatment  on  the  olives,  the  jiercentage  of  free  fatty 
acidf  was  determined  in  the  oil  obtained  from: — (1) 
Freshly-plucketl  fruit,  (2)  freshly  knocked-off  fruit.  (3) 
plucked  fruit  after  being  kept  24  hours,  (4)  knocked-otf 
fruit  after  24  hours.  The  following  resxdts  were  obtained  :— 


per  cent. 

Olives  frcm  the  plains   0-80 
1-40 

0-85 

..       ..      „      ,         5-40 


per  cent. 

Mountain  olives  0-85 
1-80 
0-85 
6-65 


Two  processes  seem  to  be  followed  for  obtaining  the 
oil  from  the  olives ;    the<c  are  described. — J.  A. 

LinMtd  oil :  Investigation  of  the  process  of  drying  of . 

A.  Genthe.     Z.  angew.  Chem.,  1906,  19.  2087—2099. 


O    O 


The  drjinz  apparatus  used  b}'  the  author  consisted  of  a 
fla«k  holding  alx)ut  1200  c.c.  and  clo.sed  by  a  ground-in 
stopper  with  a  central  opening  connected  with  a  manometer 
chtfged  with  paraffin  oil.  The  linseed  oil  (about  300 
mtamt.)  was  distributed  in  small  drops  over  strips  of  pure 
oeDoloce  y«per,  a  (30  cm.  X  10  cm.),  folded  as  shown  at  b, 
o,  and  bent  round  within  small  glass  rings,  c  and  d,  and  sus- 
pended by  the  hooks  shewTi,  within  the  flask.  A  "  correc- 
tion "  tlat'k  wa.«  used  simultaneously  to  eliminate  errors  due 
to  variations  in  the  temyierature  and  barometrical  pressure. 
Volatile  prwlucta  (chiefly  lower  fatty  acids)  formed  in 
the  drjing  procc-ss  were  absorl^ed  by  means  of  potassium 
hydroxi'le.  Th'-  accuracy  of  the  measurements  expressed 
in  c.c.  ot  paraflin  oil  in  the  manometer  was  found  to  be 
about  +  1  per  cent.  In  the  first  eijjeriments.  in  which 
flaaka  of  brown  glass  were  used,  there  was  no  appreciable 
abaorption  of  oxvgen  by  raw  linseed  oil  in  less  than  10  days, 
and  similar  reaulta  were  obtained  with  commercial  boiled 
oiL  When  all  light  was  excluded,  the  reaction  was  not 
complete  until  aft/?r  al>out  50  days.  In  exf>eriment8 
cODtmaed  from  day  to  day,  a  marked  diflerence  could  be 
obaerred  between  the  abeorjjtion  that  took  place  in  dif- 
fosed  light  by  day  and  in  darknef<s  by  night. 

Infivence  of  light. — In  mcaauring  the  influence  of  light, 
Schott'i  mercTiry  '*  Uviol "  lamp  was  employed,  with 
amall  flaaka  of  "  Uviol  "  glaas,  so  as  to  obtain  the  full 


effect  of  the  rays.  The  temjuratiue  within  the  flasks  was 
not  more  than  2'  or  3°  C.  higher  than  that  of  the  room. 
The  results  of  these  experiments  arc  shown  by  curves  in 
which  the  pressure  is  represented  by  mm.  of  mercury  in 
the  manomoter,  and  the  time  by  hours.  With  faw  linseed 
oil  the  absorption  vas  very  slow  during  the  first  two  hours, 
and  ra])idly  incieased  in  the  third  hour.  Similarly  in  tho 
case  01  boiled  oil,  the  absoryition  was  consiilcrablo  after 
three  hours,  aiul  practically  complete  in  one  day.  In 
parallel  exi)erinients  in  daylight,  from  S  to  10  days  were 
•required,  whilst  50  days  were  necessary  in  the  dark.  The 
addition  of  siccatives  caused  no  increase  in  the  speed  of 
the  reaction  in  the  *'  Uviol  "  light. 

Influence  of  catab/Sirs. — Lead  and  manganese  driers 
(resinates,  oleates,  linoleates),  dissolved  in  linseed  oil  in 
the  proportion  of  1  per  cent.,  accelerated  the  drying 
process  in  the  dark,  though  not  to  the  same  extent  as 
commonly  accepted.  Thus,  in  a  typical  case,  drying  was 
not  complete  until  after  14  days.  In  diffused  daylight 
there  was  naturally  acceleration,  the  linoleate  preparations 
producing  more  effect  (10  per  cent,  to  15  per  cent.)  than 
the  other  driers. 

Influence  of  products  of  the  reaction. — 'Lhe  addition  of 
I  per  cent,  of  various  fatty  acids,  aldehydes,  ketones,  and 
of  glycerol  produced  no  great  acceleration — at  most 
10  per  cent.  Exposure  of  the  oil  to  the  rays  of  the  "Uviol" 
lamp  was  found  to  produce  a  non -volatile  catalyser. 
Thus,  raw  oil  that  had  been  exposed  to  the  rays  for  40  hours 
and  then  tested  was  found  to  become  practically  dry  in 
10  days  ;  A\hereas  oil  that  had  been  exposed  to  the  air 
for  2  hours  at  a  tem])erature  of  130°  C,  took  20  days. 
The  oil  ex^josed  to  the  violet  rays  as  regards  drying 
properties,  gave  practically  the  same  results  as  a  sample 
of  boiled  linseed  oil.  The  "  induction  "  period  (i.e.,  the 
initial  stage  before  perceptible  absorption)  was  also  less, 
and  the  curves  showed  a  more  pronounced  rise  at  the 
beginning. 

Application  of  Engler  and  Weissherg''s  autoxidation 
theory. — Accordmg  to  this  theory  the  presence  of  per- 
oxides should  be  indicated  in  the  drying  process.  It  was 
found  that  raw  linseed  oil  gave  peroxide  reactions  (e.g., 
separation  of  iodme  from  potassium  iodide  solution).  On 
adding  1  per  cent,  of  typical  peroxides,  such  as  benzoyl 
peroxide  to  linseed  oil,  there  was  marked  acceleration  of 
the  drying  process,  the  oil  becoming  practically  dry  within 
10  days.  Eth3'l  peroxide  had  also  some  stimulating  effect, 
but  hydrogen  peroxide  had  no  such  influence.  The  addi- 
tion of  5  per  cent,  of  fresh  turpentine  oil  had  very  little 
effect,  whereas  the  same  amount  of  old  turpentine  oil 
had  a  remarkable  accelerating  influence.  Within  th© 
limits  of  the  experiments,  the  drying  reaction  was  prac- 
tically independent  of  the  concentration  of  oxygen— 
a  fact  often  noted  in  peroxide  reactions.  Unoxidised 
turpentine  oil  loses  its  peroxide  activity  on  long-continued 
heating,  and  so  does  linseed  oil.  Thus,  a  sample  heated 
for  a  long  time  at  350°  C.  completely  lost  its  drying  pro- 
perties. The  author  concludes  from  these  and  other  facts 
that  linseed  oil  first  forms  a  primary  catalyser,  and  then 
acts  as  an  acceptor,  whilst  siccatives  are  to  be  regarded 
as  pseudo-catalj'sers,  having  only  a  stimulative  effect 
upon  the  formation  of  the  primary  auto-catalyser. 

Enzymic  acceleration. — The  commei'cial  drier  "  rhus- 
olin  oleate "  (obtained  from  the  Japanese  tree  Bhua 
vernicifera)  contains  an  enzyme  which  causes  an  intense 
acceleration  in  the  drying  process  of  linseed  oil.  Yet  here 
again  the  S-form  of  the  absorption  curves  leads  the  author 
to  conclude  that  the  enzyme  is  only  a  p.seudo-catalyser. 

Ostwald'fi  formula  for  auto-catalysia, — It  was  found  that 
the  results  obtained  could  be  expressed  by  means  of 
Ostwald's  equation  : — 


dx 
dt 

which  becomes  : — 


=  k.  (m  -\-  x) ,  (a  —  x) 


k=>  •- 


(a  +  vi)l 


\     m        a-xj 


where  a  represents  the  total  amount  of  oxygen  absorbed, 
expressed  in  c.c.  of  reduced  pressure ;  x  the  atmospheric 
pressure  ;  and  t  the  tiuie. 
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Oxygen  absorption. — The  amount  of  oxygen  absorbed 
by  linseed  oil  in  drying  was  found  to  average  23  per  cent, 
at  the  ordinary  temperature,  and  26'5  per  cent,  at  95'  C. 
in  the  dark,  whilst  the  corresponding  amounts  in  the  rays 
of  the  "  Uviol  "  lamp  were  25-8  and  34-7  per  cent,  res- 
pectiveh'.  A  secondary  reaction,  consisting  in  the  main 
of  a  slow  oxidation  of  organic  substance,  accompanies  the 
chief  reaction,-  and  part  of  the  oxygen  consumed  under 
the  influence  of  light  and  higher  temperature  is  accounted 
for  by  this  by-reaction.  A  polymerisation  process  runs 
parallel  with  the  oxidation.  The  amount  of  volatile 
products  formed  in  the  drying  process  was  found  to  be 
about  15  per  cent,  of  the  weight  of  the  oil. — C.  A.  M. 

RicinoUic  acid  :    Investigation  of .     A.  Griin.     Ber., 

1906,  39,  4400—4408. 

The  author  regards  Juillard's  dihydi-oxy  acid.  Ci{jH3g04, 
(Bull.  Soc.  Chim..  1895,  238)  as  not  a  chemical  individual, 
but  a  mixtiu-e  of  several  isomeric  compounds.  He  finds 
that  ricinoleo-sulphuric  acid,  Cj7H32{O.S03H).COOH 
is  also  formed  when  the  acetyl  derivative  of  ricinoleic 
acid  is  treated  -with  sulphuric  acid.  By  the 
action  of  sulphuric  acid  on  the  chloro-oleic  acid, 
CH3(CH2)5CHCl.CH2.CH.CH(CH2)7.COOH,  obtained  by 
replacing  the  alcoholic  hydroxy!  by  chlorine,  the  chief 
change  was  the  evolution  of  hj-drochloric  acid  even 
when  the  temperature  was  kept  below  0°  C.  By  treating 
20  grms.  of  ricinoleic  acid  with  concentrated  sulphuric 
acid  at  a  temperature  below  —  5°  to  —  10°  C,  leaving 
the  mixture  for  24  hours  at  0°  C,  pouring  it  in  small 
portions  into  water  at  0°  C.  and  separating  the  acid  water, 
a  residue  was  obtained  Consisting  of  the  sulphonated 
compounds  of  "  dihydroxystearic  acid,"  its  "  anhydride  " 
and  unaltered  ricinoleic  acid.  The  "dihydroxj-stearic"  acid 
was  found  to  consist  of  several  isomerides,  which  were 
separated  by  fractional  crystallisation  into  two  optically 
inactive  acids  melting  respectively  at  69"5°  and  108°  C, 
a  dextro-rotatory  acid  melting  at  90°  C,  and  a  small 
amoiint  of  an  acid  of  m.  pt.  120°  C,  which  was  not  fm'ther 
examined.  The  active  acid,  of  the  m.  pt.  90°,  could  be  con- 
verted into  a  racemate  melting  at  69°  C.  The  racemate  (m. 
pt.  69*5°  C.)  gave  the  reaction  of  a  1.4-dihydroxy  compoimd, 
and  it  is  pointed  out  that  9.12-dihydrox3'stearic  acid  is  such 
an  acid.  It  has  not  yet  been  determined  whether  the  frac- 
tion melting  at  120°  C.  is  optically  active,  or  whether  the 
second  possible  racemate  is  the  acid  of  m.  pt.  108°  C.  The 
formation  of  9.12-dihydroxj'stearic  acid  \\ould  agi'ee 
with  the  fact  that  the  action  of  sulphuric  acid  on  ricin- 
stearolic  acid  produces  12-liydroxy-9-kctostearic  acid  or 
its  sulphuric  ester.  In  both  cases  the  O  or  OH  group 
falls  in  the  9-position.  In  the  author's  opinion  the  mode 
of  the  double  linking,  which  is  the  same  in  the  four  acids, 
oleic,  stearolic,  ricinoleic,  and  ricinstearolic  acids,  has  less 
influence  on  the  course  of  the  reaction  than  has  the 
position  of  the  OH  group. — C.  A.  M. 

Fat    in    butter ;     Determination    of .     A.    Froeliner. 

XVIII^.,  page  63. 

ENGLISH  Patent. 

Lubricating   compounds.     E.    A.    Emery,    Cripple    Creek, 
Col.,  U.S.A.  Eng.  Pat.  14,263,  June  21,  1906. 

A  HYGROSCOPIC  solid  lubricant  for  pneumatic  machinery 
is  prepared  from  soap,  or  other  saponaceous  material, 
plumbago,  and  fluid  extract  of  slippery  elm  bark,  together 
with  water  as  a  solvent,  and  salt  to  act  as  a  non-refrigerant. 
It  is  applied  by  introducing  it  into  the  compressed-air 
pipe  leading  to  the  machine,  and,  being  "  dissolved  "  in 
the  moisture  present  in  the  air,  is  carried  in  mechanical 
suspension  to  the  parts  to  be  lubricated. — C.  S. 

Feench  Patents. 

Olive  oil ;    Crushing  and  pressing  apparatus  for  the  pro- 
duction of .     C.  Torino.  Fr.  Pat.  368,969,  Aug.  II, 

1906. 

The  olives  fall  from  a  hopper,  between  thi'ee  pairs  of 
revolving  rollers  by  means  of  which  they  are  crushed  to  a 


paste.  This  paste  is  received  in  sacks  placed  in  a  chamber 
mounted  on  wheels.  When  the  sacks  are  full,  the  action 
of  the  rollers  is  stopped,  and  the  chamber  containing 
the  sacks  is  run  into  the  space  below  the  pressing  part 
of  tile  apparatus.  The  small  wheels  of  the  vessel  rest 
in  hollows  so  that  they  do  not  have  to  support  the  pressure 
of  the  piston.  The  piston  is  then  brought  into  action, 
and  the  expressed  oil  collected  in  a  channel  and  run 
off.  When  the  mass  has  been  sufficiently  pressed,  the 
piston  is  raised,  the  sacks  are  emptied,  and  the  process 
is  lepeated  on  a  further  quantity  of  olives.  The  move- 
ment of  the  rollers,  and  the  lowering  and  raising  of  the 
piston,  are  regulated  by  levers  actuating  loose  pulleys 
and  geared  wheels,  so  that  the  working  of  the  apparatus 
is  practically  automatic. — W.  P.  S. 

Oil ;     Apparatus   for   clarifying   waste -.     A.    Kock. 

Fr.  Pat.  369,038,  Aug.  20,   1906. 

The  apparatus  consists  of  five  or  six  cj'lindrical  vessels 
placed  one  above  the  other.  The  oil  to  be  clarified,  freed 
from  water,  &c.,  is  led  into  the  uppermost  vessel,  which 
contains  a  false  bottom  formed  by  a  conical  sieve.  A 
pipe,  reaching  to  the  apex  of  this  sieve,  conducts  the  oil 
through  the  bottom  of  the  vessel  to  the  bottom  of  the 
next  lower  one.  The  oil  rises  in  this  vessel  and  then 
passes  down  a  pipe  into  the  next  vessel,  and  so  on  to  the 
last  one,  which  forms  a  reservoir  for  the  clarified  oil. 
The  whole  operation  consists  in  the  successive  settlement 
of  the  water  as  the  oil  passes  through  the  vessels,  solid 
matters  present  being  removed  by  screens  placed  at  the 
top  of  the  first  two  vessels.  Instead  of  being  placed  one 
above  the  other,  the  vessels  may  be  concentric,  or  arranged 
in  steps,  the  sj-stem  of  clarification  being  the  same  as 
described  above. — W.  P.  S. 


XIIL— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(Continued  from  page  25.) 

(-1.)— PIGMENTS,  PAINTS. 

English  Patents 

Pigments  ;  Manufacture  of  printing  ink .  P.  Fire- 
man, Braddock  Heights,  Va.,  U.S.A.  Eng.  Pat. 
25,859,  Dec.  12,  1905. 

In  previous  specifications  (this  J.,  1905,  1180;  1906,  129, 
1056)  the  use  of  artificial  ferroso-ferric  oxide,  obtained 
by  the  atmospheric  oxidation  of  ferrous  hydi'oxide,  until 
the  ratio  of  ferrous  to  ferric  iron  was  1:2,  was  claimed. 
It  is  now  found  that  it  is  unnecessary  to  carry  the  oxida- 
tion so  far,  and  that  the  oxide  in  which  the  ratio  is 
between  1:1-3  and  1:1-6  is  the  best  adapted  for  a  printing- 
ink  pigment,  and  that  even  with  a  ratio  as  high  as  1:0-5 
a  stable  product  is  obtained.  The  method  of  production 
is  the  same  as  before,  except  that  the  liquid  containing 
the  suspended  ferrous  hydroxide  is  heated  during^  the 
oxidation,  and  that  the  oxidised  precipitate,  after  filter- 
pressing,  is  dried  ^vith  exclusion  of  air.  The  precipitation 
of  a  mixture  of  a  ferrous  and  ferric  salt  is  also  claimed, 
but  the  product  is  less  stable. — M.  J.  S. 

Paints ;     Non-corrosive    and    antifotUing .     A.    M. 

Flack,  Twickenham,  iliddlesex,   and  Humidine,   Ltd., 
London.     Eng.  Pat.  2826,  Feb.  25,  1906. 

To  produce  an  antifouling  paint  of  the  non-desiccant 
type,  a  neutral,  non-drying  oil,  such  as  castor  oil,  is 
incorporated  with  heavy  mineral  oil,  resin,  parafl&n 
wax,  zinc  oxide,  and  copper  arsenite. — M.  J.  S. 

Paint  ;   Manufacture  of .     W.  Clark.  London.     From 

Standard    Paint    Co.,    New    York.     Eng.    Pat.    7073, 
March  23,  1906. 

See  Ft.  Pat.  364,752  of  1900  ;  this  J.,  1900,  939.— T.  F.  B. 
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Gkrman  Patkst. 

Patty  twbttaneti  [PigmenU] ;   Apparatus  for  grinding  and 

drying .     R.    Haaok    and    Gcbr.    Burberg.     Gcr. 

Pat.  168,7 Id,  Nov.  3.  liXl3. 

The  pasty  material  is  lirst  passed  l>ctwecn  grindins:  rollers 
which  convey  it  throuirh  tlie  ai>}mratus  and  Jinally  on  to 
a  heated  drum  which  further  grinds  ami.  at  the  same 
tinw,  dries  it.  The  apparatus  i<  intended  es{ieeially  for 
white  lead  and  other  pigments  which  are  ground  whilst 
w«t,  and  then  drietl. — .\.  S. 


(A  >— RESINS,    VARNISHES. 

Jfenn  IN  mrniiheg  ;   DeUrinination  of  .     A.  H.  Gill. 

J.  Amer.  Chem  Soc.,  IWC.  28,  1?23— 172S. 

To  obtain  the  pure  pini-resins  the  turpentine  wa.s  removed 
by  di"«tillation  with  steain.  and  the  oil  bv  Twitohell's 
vocca  (this  J..  1891.  804).  Methods  of  identi- 
fjrinf;  the  trum-resin  were  then  examined.  Hiibl's 
iodine  method  showed  practically  no  difference 
in  the  figures  for  kauri  and  rosin  or  mixtures 
of  the>e.  Ihe  determination  of  the  bromine  value  by 
MelDuney's  method  gave  better  results,  the  method 
being  modified  as  follows  :  20  c.c.  of  N/3  bromine  were 
allowed  to  act  for  about  three  minutes  on  10  c.c.  of  a 
solution  of  0-4  to  0-5  grm.  of  resin  in  50  c.c.  of  carbon 
tetrachloride,  when  about  half  the  bromine  remained 
unaltered.  The  best  results  were  obtained  from  the 
Citcr  value,  which  varied  from  23'1  for  pure  rosin  to 
84  for  gum  kauri. — E.  F.  A. 

Linseed  oil ;  Investigation  of  (he  process  of  drying  of . 

A.  Genthe.     XII.,  page  56. 

English  Patzsts. 

Copffing  inks  and  paper  for  use  therewith  ;    Manufacture 

of .     E.  R.  Morris  and   R.  T.  Smith,  London,  and 

A.   EL   Bawtreo,  Wallington,  Surrey.     Eng.  Pat.   1732, 
Jan.  -23.   KK)6. 

Fob  the  preparation  of  an  ink  which  will  give  a  copy 
without  damping  the  copying  pajier,  the  employment  of 
perrhloride  of  iron  presents  advantages  which  are  not 
found  in  the  hyKTosoopic  .substances  u.sed  hitherto.  The 
following  formula  gives  good  re.sults  : — 

Saturated  s<jlution  of  perchloride  of  iron,  10  c.c.  ; 
lofTwood  extract.  2  grms. ;  Indigo  Carmine,  1  grm. ;  Methyl 
Violet,  I  grm. ;  water.  50  c.c. ;  glycerin,  5  c.c.  ;  and 
"•jrup^"  25  c.c. 


The  copying  paper  for  use  with  this  ink  should  be  pre- 
pared with  a  substance  which  gives  a  deep  colour  with 
ferric  chloride,  such  as  gallic  acid  or  potassium  ferro- 
cyanide.  The  claim  includes  the  tinting  of  the  copying 
paper  to  conceal  a  discoloration  which  is  liable  to  occur 
in  course  of  time. — M.  J.  S. 

Polishing  medium  ;    Process  for  producing  a .     R. 

Rathmann.    Berlin-Schceneberg,   Germany.     Eng.    Pat. 
15,486,  July  9,   1900. 

The  want  of  success  in  the  attempts  hitherto  made  to 
replace  shellac  in  polishes  by  cheaper  resins  is  attributable 
to  the  absence  of  wax  from  these  materials.  The  present 
claim  is  for  the  addition  of  a  (bees)  wax  soap  to  an  alkaline 
solution  of  a  resin  or  phenol,  and  the  precipitation  of  the 
mixture  by  a  mineral  acid,  producing  thereby  an  intimate 
blend  of  the  resin  and  wax  acids  which  can  be  used  as  a 
shellac  substitute. — M.  J.  S. 


French  Patent. 

Ink;    Copying .     E.   R.   Morris,   R.   T.   Smith,   and 

A.    E.    Bawtree.     Fr.    Pat.    369,021,    Aug.    18,    1906. 
Under  Int.  Conv.,  Jan.  23.,  1906. 

See  Eng.  Pat.  1732  of  1906  ;  preceding  these.— T.  F.  B. 


(C.)— INDIA-RUBBER,  &c. 

Rubber  statistics  for  1906.     S.  Figgis  and  Co.,  Jan.  2,  1907. 
[T.R.] 

The  imports  of  rubber  into  England  in  1906  were  21,269 
tons,  compared  with  21,700  and  19,883  in  1905  and  1904. 
Stocks  on  Dec.  31  in  the  same  yeais  were  1669,  1562, 
and  1272  tons  respectively.  The  imports  in  1906  came 
from  Para  (8728  tons),  Peru  (3435  tons),  and  other 
countries  (9106  tons) ;  of  this  last  amount,  the  West 
Coast  of  Africa  was  responsible  for  4880  tons.  The  total 
production  of  the  world  in  1906  is  estimated  at  65,000 
tons,  practically  all  of  which  was  consumed.  Brazil 
output  showed  no  decrease,  amounting  to  about  38,000 
tons. 

Congo  rubbers  ;    Chemical  examination  of .     J.  Lieb- 

schutz.     Gummi-Zeit.,   1907,   21,   336—338. 

The  author  has  examined  nineteen  varieties  of  Congo 
rubbers  for  loss  on  washing,  resin  (by  acetone  extraction), 
and  ash,  with  the  results  tabulated  below : — 


(Upper  Coogf 


Lauattux 
Ordinary  Upper  Congo  . 
<Upp*T  fv.nao)  Urt*   

Anndnri 


ip« 

iipH  and  balls 
1  II 


Mark  KaiMi 

!   KaMkai    

- 'la  Kankuni  iitlck« 
'  irj'la  .Hankum  balls   . 
"T'linao'  Loanda 


Yakoma 
KaUnsa 


laanct 


<C<mto)  red  nimna 

(Lover  Coofo;  Mack  tMmble* 


r«4l  thlmblca 


Washing 

1U88. 


per  cent. 
2-68 
7-35 
4-66 
2-67 
7-00 
4-34 
4-68 

7-34 

6-67 

17-00 

12-00 

12-35 

8-67 
5-84 
7-66 

12-00 

30-33 
4-33 

33-00 


Resin. 


per  cent. 
4-44 
5-95 
4-94 
9-28 
6-00 
4-01 
4-52 

8-74 
4-47 
4-95 
2-01 
5-63 

6-12 
5-51 
8-18 

17'86 

4-36 
6-76 

4-67 


Ash. 


per  cent. 
0-47 
0-52 
0-39 
0-50 
1-02 
0-62 
0-39 

1-12 
0-19 
1-04 
0-63 
1-41 

0-60 
0-41 
1-19 


1-50 
0-40 


Character  of  the  resin. 


Toufth,  lioney-coloured 

TouKh,  honey-coloured 

ToukIi,  yellowish-brown 

Transparent,    hard,    yellowish-brown 
'  Oily,  Krcenish-yellow 

Waxy,  yellowish-brown 

Very  tough,  browmsh-yellow,  partially 
crystalline 

Soft,  brown 
]  Semi-hard,  yellowish-brown 

Semi-hard,  l)rownish-yellow 

Semi -hard,  brown 

I'at-like,     yellowish-brown,     partially 
crystalline 

Tough,  yellowish-brown 

Transparent,  hard,  yellowish-brown 

Fatty,  yellowisli-green,  partially  crystal- 
line 

Brittle,    transparent,    brown,    partially 
crystalline 

Semi-hard,  brown,  partially  crystalline 
1  Tough,  yellowish-brown,  partially  crys- 
talline 

Tough,  brownish-yellow,  partially  crys- 
talline 
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The  market  prices  of  these  rubbers  are  mostly  in  agree- 
ment with  their  properties  as  expressed  by  the  above 
data.  Red  Djuma  rubber,  however,  is  an  exception, 
being  disproportionately  high  in  price;  but  the  author 
is  of  the  opinion  that  the  specimen  examined  was  not  a 
typical  one,  as  with  this  kind  of  rubber,  the  loss  on  washing, 
in  general,  is  seldom  more  than  20 — 22  per  cent. — W.  A.  C. 

Riibher  substitute  ;    Oxidation  of ,   and  its  influence 

on   rubber.     R.    Ditmar   and    0.    Dinglinger.     Gummi- 
Zeit,  1906,  21,  285—286. 

The  authors  have  subjected  four  widely  different 
varieties  of  chlorosulphide  and  sulphide  substitutes  to 
the  oxidation  test  devised  by  R.  Ditmar,  and  find  them 
all  verj'  resistant :  in  2|  days,  0-56  per  cent,  of  oxygen 
absorbed  was  the  highest  observed.  In  examining  the 
effect  of  substitute  when  compounded  with  rubber, 
washed  Peruvian  rubber  was  mixed  with  4  per  cent,  of 
sulphur  and  rising  proportions  of  a  brown  substitute  of 
German  make.  The  samples  were  vulcanised  for  two 
hours  at  six  atmospheres  pressure,  and  tested  mechanic- 
ally. The  figures  given  seem  to  indicate  that  both 
strength  and  extensibility  are  increased  by  admixtures 
of  substitute  up  to  25  per  cent.  Oxidation  tests  were 
also  carried  out  on  these  test  pieces,  and  it  was  found 
that  the  oxygen  absorbed  in  2^  days  decreased  uniformly 
from  2-73  per  cent,  when  no  substitute  was  present,  to 
0-94  with  10  per  cent,  of  the  same.  It  is  therefore  con- 
sidered that  fatty  substitute  tends  to  protect  rubber 
from  oxidation. — W.  A.  C. 

Gutta-percha ;      Temperature     coefficients     of .     K. 

Winnertz.    Elektrotechn.  Zeits..  Nov.,  1906;  Electrician, 
1907,  58,  453. 

The  temperature  coefficients  of  the  insulation  resistance 
of  gutta-percha,  as  applied  to  submarine  cables,  have  not 
hitherto  been  determined  in  the  immediate  neighbourhood 
of  32°  F..  the  values  for  these  temperatm-es  being  obtained 
by  extrapolation.  From  recent  experiments  do\vn  to 
35°  F.,  however,  it  appears  that  below  about  50°  F.  the 
curve  of  coefficients  departs  from  its  asymptotic  form. 
Thus  a  coefficient  for  40°  F.  was  found  to  be  8-7,  whereas 
by  extrapolation  it  would  be  from  13-0  to  15-7.  For 
temperatures  above  normal  the  curve  pursues  a  regular 
asymptotic  course  as  far  as  95°  F. — W.  A.  C. 

English  Patents. 

India-rubber ;     Manufacture    of .     A.    G.    Bloxam, 

London.  From  M.  K.  Bamber,  Colombo,  Ceylon. 
Eng.  Pat.  25,291,  Dec.  5,  1905. 
Substances  which  it  is  intended  to  incorporate  with  the 
rubber,  such  as  vulcanising  agents,  colouring  matters, 
&c.,  are  added  to  the  original  latex,  which,  if  necessary, 
has  been  prevented  from  coagulating  by  the  addition 
of  an  alkali  or  an  antiseptic.  The  mixture  is  then 
slightly  acidified,  and  the  rubber  allowed  to  coagulate, 
when  a  homogeneous  mass,  containing  the  added  matter, 
is  obtained. — M.  J.  S. 

Caoutchouc ;     Processes    for    obtaining .     B.    Gratz, 

Berlin.     Eng.   Pat.   4701,   Feb.   26,    1906.     Under  Int. 
Con  v.,  Feb.  2,  1906. 

See  Fr.  Pat.  363,340  of  1906  ;  this  J.,  1906,  895.— T.  F.  B. 

Caoutchouc   and  other  organic   substances ;    A   compound 

for   coating to    preserve    the    natural     properties 

thereof.     E.  Granier,  Paris,  and  E.  L.  Froger-Delapierre, 
Grasse,  France.     Eng.  Pat.  6183,  March  14,  1906.  j 

The  compoimd  is  prepared  by  mixing  albumino-gelatinous    [ 
substances,   or  gelatin  and  albumin,    with  glycerol  and 
glycerol  triacetic  ester. — C.  S. 

French  Patents.  | 

Caoutchouc  ;    Process  for  the   preparation  of  pure .    ] 

A.  Foelsing.     Fr.  Pat.  368,958,  Aug.  6,  1906.  j 

The  process  consists  in  first  eliminating  impurities,  such 
as  colouring  and  tanning  matters,  albuminoids,  glucosides, 
inorganic    compounds,    oils,    waxes,    and   resins,    by    the 


aid  of  reagents  not  capable  of  attacking  the  rubber 
and  then  "  decomposing  by  a  chemical  process  "  the  residue, 
consisting  essentially  of  cellulose  and  india-rubber.  The 
raw  material  in  a  finely-divided  condition  is  boiled  with 
a  solution  of  sulphites  (preferably  calcium  sulphite  or 
magnesium  sulphite)  in  sulphurous  acid,  then  dried, 
and  extracted  with  acetone,  or  methj-l  or  ethyl  alcohol, 
for  the  removal  of  oils,  wax,  and  resin.  The  residual 
mixture  of  cellulose  and  india-rubber  is  finally  extracted 
with_  a  rubber  -  solvent,  and  the  rubber' from  the 
solution  recovered  by  evaporation  or  other  suitable 
method. — A.  S. 

Pavings,    dic.  ;     New   material   of   construction   for 

[from  cellulose  and  india-rubber.  V.  de  Reversat-Marsac. 
Fr.  Pat.  368,542,  July  31,   1906.     IX.,  page  49. 
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in  tanning  materials. 

Z.  angew.  Chem.,   1906, 


Tannic  acid  ;   Determination  of 

W.   Vaubel  and  0.  Scheuer. 

19,  2130—2133. 
The  absorption  of  oxygen  in  alkaline  solution  for  the 
estimation  of  tannic  acid  in  tanning  materials  has  been 
proposed  by  Vaubel  (Z.  angew.  Chem.,  1903,  389)  and 
Thompson  (this  J.,  1902,  1416);  but,  according  to  the 
authors,  the  methods  fail  because  no  concentration  for  the 
alkali  is  specified.  They  show  that  the  absorption  depends 
directly  upon  the  concentration  of  the  sodium  hydroxide 
solution  used,  and  have  measured  it  imder  constant 
conditions,  both  by  volumetric  and  gravimetric  methods. 
For  the  former,  a  jointless  wash-bottle  is  used,  both  tubes 
being  provided  with  stop-cocks  and  the  shorter  carrying 
a  small  separating  funnel.  The  volume  of  the  flask 
when  filled  to  the  two  taps  is  knowii.  A  measured 
volume  of  a  solution  of  pure  tannic  acid  is  then  intro- 
duced into  the  fiask,  which  has  previously  been  filled 
with  oxygen,  and  100  c.c.  of  sodium  hydroxide  solution 
are  added,  the  reagents  and  apparatus  being  kept  at 
a  constant  temperature.  The  apparatus  is  now  frequently 
shaken,  and  measured  quantities  of  sodium  hydroxide 
solution  run  in  through  the  funnel,  as  required,  to  replace 
the  absorbed  oxygen,  the  volume  of  which  is  finally 
corrected  for  temperature  and  pressure.  For  the  gravi- 
metric method,  which  is  preferable,  sodium  hydroxide 
solution  is  placed  in  a  flask,  to  the  neck  of  which  is 
attached,  by  means  of  a  glass  stopper,  a  drying  apparatus 
containing  sulphuric  acid,  whilst  through  the  side  passes 
a  tube  through  which  oxygen  can  be  introduced.  The 
weight  of  the  flask,  alkali,  and  acid  having  been  ascer- 
tained, the  stopper  is  removed,  and  0-5  grm.  of  pure 
tannic  acid  is  added.  The  flask  is  then  closed,  and  oxygen 
passed  through  until  no  further  increase  in  weight  is 
observed.  The  experiment  is  carried  out  at  a  constant 
temperature  (12°  to  18°  C),  and  in  the  absence  of  direct 
sunlight.  The  average  oxygen  values  of  tannic  acid 
given  by  the  volumetric  and  gravimetric  methods  are 
0-3280  and  0-3092  respectively  for  1  grm.  of  dry  gallo- 
tannic  acid.  The  volumetric  method  has  been  employed 
in  the  analysis  of  certain  tanning  materials,  and  the 
results  obtained  show  fair  agreement  with  those  from 
hide  powder,  but  further  experiments  are  still  necessary 
to  finally  establish  the  details  of  the  process  and  the 
factors  for  the  different  tanning  materials. — S.  R.  T. 

English  Patents. 

Hides  ;   Substance  for  treating ,  and  process  of  making 

same.     0.    H.    Nowak,    Chicago.     Eng.    Pat.    26,771, 
Dec.  22,  1905. 

See  Fr.  Pat.  360,854  of  1905  ;  this  J.,  1906,  647.— T.  F.  B. 

Textiles,    paper,    leather,   and   other   absorbent   materials ; 

Treatment  of with  comjMunds  of  alginic  acid.     The 

British   Algin   Co.,    Ltd.,    T.    Ingham,    and   H.    Bunzl. 
Eng.  Pat.  25,537,  Dec.  8,  1905.     V.,  page  46. 
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XV.— MANURES,  &c. 

Plant  food:    Amtiwiiutcul  iiitn^cn  ()>••• .     M.  Gcrlach 

uid  Vogrl.  Centrbl.  l^akt.  »md  Par..  IWo.  --'tc  Abt. 
12.  124— 12S  ;  Biedermann's  Centrbl.,  IDOO,  35,  S59. 
ExPKRiiiKSTS  ven?  made  with  maize  under  conditions 
precluding  nitritication  of  the  ammoniacal  salts  through- 
out the  test  ;  and  the  results  showed  that  this  plant  is 
cai^ble  of  al^sorbing  and  utilising  un-nitritied  ammonium 
tufjihate  in  the  proiluction  of  albumin,  though  the  increased 
weiiiht  of  plant  obtained  is  less  than  when  nitrates  are 
u.-=ed.— C  S. 

ExGLiSH  Patents, 

ilanurial    /x/r/xxiV.* ;     ilnierial     rich     in     nitrogen    and 

yJio*phorus,  and  application  of  the  same  for  .     W. 

P.  Thompson,  London.  From  J.  Schlutius,  Karow, 
Germany.     Eng.  Pat.  26,886,  Dec.  23,   1905. 

Nattral  phosphates,  rich  in  iron  and  alumina,  are  treated 
with  oxidation  product.s  of  atmospheric  nitrogen,  es]ieci- 
ally  nitric  acid,  in  order  to  proiluce  a  fertiliser  rich  in 
nitrogen  and  phosphorus,  and  free  from  the  gypsum 
formed  in  the  ordinary  superphosphate  process. — C.  S. 

Manure,     artificial  ;     Process    of     manufacturing . 

W.  P.  Thompson.  London.  From  J.  Schlutius,  Karow, 
Germany.  Eng.  Pat.  26,888,  Dec.  23,  1905. 
NlTROGKNors  manures  containing  pota.ssium  or  lime, 
together  or  separately,  are  prepared  by  forming  oxides 
of  nitrogen  by  direct  combination  from  the  air,  and  allow- 
ing these  products,  with  or  without  admixture  of  steam, 
to  act  on  crude  potash  salts,  potash  lyes,  or  lime  salts, 
or  on  a  mixture  of  the  same,  by  contact  in  absorption 
columns  or  in  absorption  vessels. — C.  S. 

Manure,    artificial ;     Process  of  manvfaeturing from 

vaMe  material  [town  refuse].  W.  P.  Thompson,  London. 
From  J.  Schlutius,  Karow.  Germany.  Eng.  Pat. 
26.889,  Dec.  23,  1905. 

CoifPor^'DS  of  nitrogen  and  oxygen  (especially  nitric 
acid),  obtained  from  atmospheric  nitrogen,  are  employed, 
in  a  gaeeous  or  partly  condensed  state,  to  act  on  town 
refn.se,  all  the  insoluble  matter  being  separated  afterwards 
bv  suitable  means. — C.  S. 
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(Continued  from  page  2S.) 

Pyknometrie  method  ;    Apj/licntion   of to  the  deter 

mination  of  tceights  and  volumes  of  precipitaies  suspended 
in  liquids.  II.  C'ojte  of  precipitates  formed  in  beetroot 
juice,  H.  Gillot  and  A.  Grosjean.  JJull.  Soc.  Cliim. 
B«lg..  IVHj,  20,  2.J3— 277. 

Thk  authors  have  previously  shown  that  the  weight  of 
a  »u«pendefj  precipitate,  wfiich  does  not  absorb  other 
diMolved  Bubsitances,  may  l>e  found  from  the  equation 
r,-(D  -  d^)V xk  {\),  in  which  p  =  weight  of  precipitate, 
I)  and  </*  are  the  denHities  of  the  suspension  and  of  the 
tiltrate  therefrom,  renpectively,  V  is  the  volume  of  the 
su.*[#iuian,  and  Ir  is  a  coefficient  whose  value  depends 
on  the  rase  under  ronhideration.  The  authors  also 
refirww-nt*^  their  r^uith  by  a  curve  which  was  found  to 
be  a  portion  of  a  hy[jcrbola  represented  by  the  following 
eqoAticn  : — 

19-lH7x«  +  6H.'j»92xy  +  .',H4'8«2y2  -  U2i-HH~x 
~  2«54 1W^) y  +  202.'J-.-,«9  =  ()  (2) 
X  repmcnta  the  density  of  the  precipitate  ;  by  deter- 
mining this  density,  and  sulwtituting  for  x,  the  value  of 
the  constant  y  mav  be  obtainwj.  If  the  precipitate  is  one 
whi'h  dops  not  afjft^irb  other  HulwtanceH,  the  value  of  k 
f.f  ri:ned  from  equatirjn  ( I )  Im  identiral  with  that  of  »/ 
ol>tamf^  fr- '■  .•/...-.♦ion  (2);  if  jf^l:,  water  has  been 
Absorbed  ;  -olved  culMtance  has  Ix-en  abworbcd. 

In  other  v  .■  z  rf|#rf«rntH  the    true  df-nHity  of 

the  precipitAtfc  (i.^..  the  deni.ity  of  the  precipitate  freed 
from  any  dissolved  substance),  the  value  of  y  obtained  by 


substituting  for  x  in  equation  (2),  is  independent  of  any 
absorption,  and  a  comparison  of  i/  with  k  will  serve  to 
show  if  any  absorption  has  taken  place.  In  this  investi- 
gation the  authors  have  ileterinined  the  value  of  k  experi- 
mentally in  the  cases  of  expressed  antl  ditVusiou  beetroot 
juices  precipitated  with  basic  lead  acetate.  The  density 
of  the  lead  precipitate  was  also  dcteriniued,  and  the  value 
of  y  obtained  from  equation  (2).  The  value  of  k  was 
found  to  be  less  than  that  of  y  in  every  case,  i.e.,  the 
lead  precipitate  had  absorbed  dissolved  substance  ;  more- 
over, as  the  density  of  the  precipitate  increased,  y  -  k 
diminished,  the  amount  of  absorption  appearing  to  be 
inversely  proportional  to  the  increase  in  density  of  the 
precipitate.  'J'he  authors  proved  that  sucrose  was 
absorbed  by  the  lead  precipitate,  as  follows  : — Artificial 
juices,  containing  inorganic  salts,  pectin,  egg  albumin, 
and  known  quantities  of  sucrose,  were  treated  with  basic 
lead  acetate,  filtered,  and  polarised,  the  values  of  //  and  k 
being  also  determined.  Owing  to  the  high  density  of 
the  precipitate,  the  difference  between  y  and  k  was 
smaller  than  that  obtained  with  any  of  the  natural  beetroot 
juices.  Hence  the  amount  of  absorption  was  corre- 
spondingly small ;  the  polarimetric  reading  showed, 
however,  that  the  absorption  of  sucrose  was  sufficient 
to  counteract  the  error  introduced  by  the  volume  of  the 
lead  precipitate  ;  in  some  cases,  even,  the  analysis  of  the 
filtrate  from  the  precipitate  gave  a  slightly  low  result. 

— L.  E. 

Reducing  sugars  i    Determination  of .     G.  Bertrand. 

Bull.  Soc.  Chim.,  1906,  35,  1285—1299. 
The  author  proposes  the  following  modification  of  the 
cupric-reduction  method  for  the  determination  of  reducing 
sugars  : — 20  c.c.  of  the  sugar  solution  (containing  not  more 
than  100  mgrms.  of  reducing  sugar ;  10 — 90  mgrms. 
give  most  accurate  results),  20  c.c.  of  a  solution  containing 
40  grms.  of  pure  copper  sulphate  per  litre,  and  20  c.c.  of 
a  solution  containing  200  grms.  of  Rochelle  salt,  and  150 
grms.  of  caustic  soda  per  litre,  are  mixed  together,  heated 
to  boiling,  and  kept  in  ebullition  for  exactly  three  minutes. 
The  cuprous  oxide  is  allowed  to  settle,  the  supernatant 
liquor  then  being  filtered  off  through  a  Soxhlet  tube. 
The  precipitate  is  washed  once,  by  decantation,  with  hot 
water,  and  is  then  dissolved  in  a  solution  containing  50 
grms.  of  ferric  sulphate  and  200  grms.  of  suli^huric  acid 
per  litre.  This  solution  is  then  filtered  through  the 
Soxhlet  tube  (in  order  to  dissolve  the  small  quantity  of 
cuprous  o.xide  which  was  carried  over  during  decantation), 
the  latter  being  finally  rinsed  out  with  water.  The  amount 
of  ferrous  salt  in  the  solution  (1  Cu  =  l  Fe)  is  determined 
with  a  0-5  per  cent,  solution  of  potassium  permanganate. 
The  whole  process  requires  15 — 20  minutes.  The  author 
gives  tables  for  dextrose,  invert  sugar,  mannose,  galactose, 
sorbose,  xylose,  arabinose,  dihydroxyacetone,  maltose, 
and  lactose,  from  which  the  weight  of  the  sugar,  corre- 
sponding to  a  given  weight  of  copper,  may  be  found. — L.  E, 

English  Patent, 

Starch  i    Manvfacture  of .     J.  Kantorowicz,  lireslau, 

Germany.     Eng.    Pat,    10,216,    May    1,    1906.     Under 
Int.  Con  v..  May  2,  1905. 

See  Fr.  Pat.  365,834  of  1906  ;  this  J.,  1906,  998.— T.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

(Continued  from  page  29.) 

Cell  ;     The.    physiological   condition   of   the ,    and   its 

importance  for  the  technology  of  fermentation  industries. 
M.  Delbriick.     J.  Inst.   Brewing,  1906,  12,  64-2—655. 

By  the  physiological  condition  of  the  cell  the  author 
means  the  relative  capacity  for  the  secretion  of  enzymes, 
the  relative  activity  of  those  enzymes,  and  the  direction 
in  which  their  activities  are  tending.  The  theory  was 
first  dcvclo|)<;d  in  the  case  of  barley  to  explain  the 
variations  in  the  behaviour  of  the  grain  during  llie 
proceshca  of  ri))ening  and  malting,  the  barleys  being  classed 
as  "  hot  "  (active),  or  "  gentle  "  (sluggish),  according  to 
the   jfhcnomena  observed  during   their  germination.     It 


Jan.  31,  1907.] 


cl.  XVI  l— brewing,  wines,  spirits,  &c. 


61 


was  thea  extended  to  explain  the  variations  in  the  fer- 
mentative power  of  yeast  according  to  its  race  and  the 
general  conditions  of  nutrition  and  cultivation.  Lastly, 
the  idea  has  been  applied  to  account  for  the  different 
behaviour  of  different  varieties  or  crops  of  potatoes, 
beets,  and  grain  during  storage.  The  capacity  of  secreting 
enzymes  appears  in  most  cases  to  be  proportional  to  the 
percentage  content  of  nitrogen,  although  it  doubtless 
depends  rather  on  the  nature  of  the  nitrogenous  con- 
stituents. The  nitrogen-content  has  always  played  an 
important  part  in  the  determination  of  the  malting 
value  of  barley  and  the  fermentative  power  of  yeast. 
But  whilst  the  physiological  activity  is  fixed  by  the 
nitrogenous  composition,  the  physiological  condition  at 
any  given  time  differs  according  to  the  nature  of  the 
enzymes  which  are  active,  i.e.,  according  to  whether  their 
tendency  is  constructive  (synthetic)  or  destructive 
(hydrolytic),  and  the  predominance  of  one  or  the  other 
of  these  tendencies  is  the  resultant  of  all  the  inherent 
and  external  factors  which  are  operative.  The  zymase 
and  the  proteolytic  enzyme  of  yeast  are  in  a  sense  antipodes, 
and  yet  the  formation  of  the  former  may  be  dependent 
on  the  constructive  activity  of  the  latter.  An  elevation 
of  temperature  above  a  certain  point  causes  the  rapid 
•destruction  of  the  zymase  by  the  proteolase,  but  the 
balance  thus  upset  may  be  restored  by  stimulating  the 
■other  vital  activities  of  the  yeast  by  introducing  it  into 
a  nutrient  sugar  solution.  Thus  "  life "  depends  on 
an  auto-regulation  of  a  complicated  equilibrium.  The 
physiological  utility  of  all  enzymes  may  perhaps  be 
Tegarded  as  protection  of  the  vital  equilibrium  against 
•external  attacks.  The  combative  function  of  the  zymase 
by  the  excretion  of  poisonous  alcohol  and  carbon  dioxide 
has  long  been  recognised,  and  the  author  now  suggests 
that  a  similar  function  may  be  ascribed  to  the  proteo- 
lytic enzyme.  It  has  been  observed  that  foreign  albu- 
minoid matters,  e.g.,  the  meals  of  certain  raw  cereals,  are 
distinctly  poisonous  to  yeast  which  is  in  a  particularly 
sensitive  condition,  and  just  as  this  poisonous  property 
is  protective  to  the  gi'ain,  so  the  proteolytic  enzyme,  by 
attacking  the  albuminoid  poison,  may  be  protective  to 
the  yeast.     (See  foUowuig  abstract.) — J.  F.  B. 

Jieer  yeast ;  Toxic  action  of  cereals  on  low-fermentation 
— — .  H.  Lange,  Henneberg,  F.  Hayduck  and  Wendel. 
J.  Inst.  Brewing,  1906,  12,  G66— 668. 
In  the  course  of  inv^estigations  on  yeast  stimulants,  the 
authors  observed  that  certain  cereals  did  not  stimulate 
the  yeast,  but  actually  exerted  a  powerfully  jjoisonous 
influence.  This  influence  was  exhibited  in  the  case  of  the 
bottom-fermentation  beer  yeasts,  but  not  in  that  of  top- 
fermentation  distillery  yeasts,  the  top-fermentation  beer 
yeasts  occupying  an  intermediate  position.  The  action 
is  only  observed  when  yeast  and  cereals  are  present 
together  in  saccharine  solutions  prepared  with  distilled 
water.  Rye,  wheat,  and  barley,  in  the  form  of  grits 
or  flour,  when  placed  with  bottom-fermentation  beer 
yeast  in  a  solution  of  saccharose,  will  kill  up  to  99  per 
cent,  of  the  yeast  in  a  few  minutes ;  maize  and  oats  do 
not  possess  this  toxic  action.  The  toxic  substance  can 
bo  obtained  in  the  form  of  aqueous  or  glycerol  extracts. 
In  the  case  of  rye,  the  toxic  matter  is  confined  to  the 
corn,  and  is  absent  fi-om  the  chaff",  husk,  and  other  por- 
tions of  the  plant.  It  is  most  concentrated  in  the  nitro- 
genous fractions  of  the  meals.  Its  action  may  be  destroyed 
by  heating  the  cereal  for  several  hours  at  100°  C.  or,  in 
the  case  of  extracts,  by  boiling.  The  toxic  properties 
are  weakened  by  malting  the  cereals,  but  whether  they 
can  be  totally  destroyed  in  this  manner  is  undecided. 
The  toxic  substance  cannot  be  extracted  by  ether  or 
alcohol,  nor  by  steam-distillation.  It  does  not  appear 
to  be  an  alkaloid,  but  observations  point  to  the  probability 
of  its  being  a  proteid  or  a  product  of  the  proteids.  The 
toxic  action  may  be  entirely  eliminated  by  the  addition 
of  inorganic  salts,  especially  salts  of  calcium  and  mag- 
nesium ;  in  fact,  the  salts  of  ordinary  hard  water  are 
sufficient  to  prevent  the  toxic  action.  This  observation 
is  consistent  with  the  possibility  of  the  substance  in 
question  being  oxalic  acid.  Other  substances  exerting 
a.  strongly  poisonous  influence  on  bottom-fermentation 
•beer    yeast    are :     egg-albumin,    Witte's     peptone,     and 


papayotin.  The  power  of  resistance  of  the  yeast  against 
the  cereal  poison  is  dependent  on  its  physiological  con- 
dition.—J.  F.  B.  . 

Analysis  from  the  maltster'' s  standpoiivt.  0.  J.  Ruh. 
Amer.  Brewer,  1906,  513  ;  Woeh.  f.  Brau.,  1906,  23, 
743—74-1. 

Although  a  standard  method  of  malt  analysis  has  been 
proposed  in  the  United  States,  it  has  not  been  generally 
adopted,  and,  owing  to  the  various  methods  of  jDrocedure, 
the  analytical  results  obtained  are  not  strictly  comparable. 
The  determination  of  moisture,  extract,  and  colour  of 
the  wort  should  be  executed  with  standard  apparatus 
under  standard  conditions.  The  extract  determination 
should  be  made  both  on  the  fine  and  coarse  grist.  Owing 
to  the  small  quantity  of  the  malt  sample  generally  avail- 
able, the  determination  of  the  bushel  weight  is  of  doubtful 
value  ;  moreover,  in  this  connection,  both  the  brewers' 
corn-weight  and  the  U.S.  normal  corn-weight  (which 
differ  by  1 — 1-5  lb.)  are  in  use.  The  methods  of  deter- 
mination of  the  number  of  mouldy  corns,  of  the  acrospire 
length,  and  of  the  quality  of  the  grain,  also  require  to 
be  standardised.  In  conclusion,  the  author  recommends 
the  nomination  of  a  committee,  consisting  of  an  equal 
number  of  brewers,  analysts,  and  maltsters  (not  brewers 
who  do  their  own  malting),  for  the  purpose  of  standard- 
ising malt  analysis. — L.  E. 

Anti-diastase     and     anti-amylocoagulase.       A.    Fernbach. 

Ann.  Brass,  et  Dist.,  1906,  512 ;    Woeh.  f.  Brau,  1906, 

23,  743. 
When  bacteria  are  introduced  into  a  living  organism, 
the  latter  secretes  a  class  of  substances,  known  as  anti- 
toxins, which  arrest  the  action  of  the  toxins  excreted  by 
the  bacteria.  The  properties  of  many  toxins  permit  of 
the  classification  of  these  substances  amongst  the  enzymes. 
By  subcutaneously  injecting  an  enzyme  solution  into  an 
animal,  a  serum  may  be  subsequently  obtained  which 
possesses  an  inhibiting  effect  on  the  action  of  the  enzyme. 
If  the  injected  solution  contain  a  number  of  enzymes, 
the  organism  responds  with  the  formation  of  an  equal 
number  of  these  inhibiting  or  anti- bodies,  each  of  which 
is  endowed  with  a  specific  retarding  action.  C.  Gessard 
has  applied  the  term  "  polyvalent "  to  a  serum  containing  a 
number  of  these  anti-bodies.  By  a  subcutaneous  injec- 
tion of  malt  extract  into  a  rabbit,  the  same  investigator 
has  obtained  a  serum  containing  an  anti-peroxydase 
which  is  capable  of  preventing  malt  extract  peroxydase 
from  producing  a  blue  colour  with  guaiacol-hydrogen 
peroxide  ;  moreover,  this  serum  has  the  power  of  inhibiting 
the  saccharification  of  starch  by  malt  extract,  i.e.,  it 
contains  a  substance  which  opposes  the  action  of  diastase. 
The  author  and  J.  Wolff  have  also  showTi  that  this 
serum  contains  an  anti-amylocoagulase.  (See  succeeding 
abstract.) — L.  E. 

Anti-amylocoagulase.     A.   Fernbach  and  J.  Wolff".     Ann. 

Brass,  et  Dist.,  1906,  513;    Woeh.  f.  Brau.,  1906,  23, 

743. 
The  authors  employed  serum  from  a  rabbit  which  had 
been  treated  with  a  subcutaneous  injection  of  malt 
extract.  This  serum  was  found  to  possess  anti-coagu- 
lating  power,  thus  indicating  the  presence  of  amylo- 
coagulase  in  malt  extract,  just  as  the  anti-peroxydase 
and  anti-diastatic  actions  of  the  serum  indicate  the 
presence  of  peroxydase  and  diastase  in  the  same  extract. 
If  6  drops  of  1  per  cent,  malt  extract  be  added  to  5  c.c. 
of  2  per  cent,  starch  paste,  previously  heated  for  ten 
minutes  to  110°  C,  coagulation  begins  after  the  mixture 
has  stood  for  3J — 4  hours  at  10°  C.  ;  the  same  result  is 
obtained  when  18  drops  of  normal  serum  are  added ; 
if,  however,  serum,  obtained  from  a  rabbit  treated  as  above 
described,  be  employed,  either  no  coagulation  occurs, 
or  only  to  a  very  slight  extent,  and  much  later  than 
under  normal  conditions.  Further  experiments  showed 
that  the  anti-coagulating  serum  arrests  the  action  of 
the  coagulase  present  in  barley  extract ;  the  authors 
have  shown,  moreover,  that  the  anti-coagulating  serum 
does  not  prevent  the  liquefaction  of  starch  by  malt 
extract.     The  discovery  ot   an  anti-coagulaso  furnishes  a 
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f-^i,    ,.^.^^(   pf  t))p   prfH^enoe   of    «n    ainyloooagnlase   in 

t.     Tho   rtuthorsi   had   previously   shown   that 

malt  extract  (to  lla"  (.'.^  tho  ooasiulating   power 

oi     lite    t-Atract     was    destroyeil.     whilst   tho   liiiuefying. 

dexinni<ini;.  and  saccharifying  powers  were  not  affected. 

l"  1    of    an    anti-lxxly    furnishes    another,    more 

I  thmi    wherebv    the    coauulatins;   action    may 

..     ..      --.-I-  E.  ■ 

Fenneuti  and  living  cdla  g  Action  of  alkali  phosphates  on 

.     T.  Rokomy.     Chem.-Zeit..  liXH>,  30.  1249—1250. 

ExPERiiiEXTS  arc  recordetl  which  show  that  yea?t  cells  arc 
destroyed  in  tive  days  when  phwed  in  a  solution  containing 
10  per  cent,  each  of  dipotassium  phosphate  and  disodium 
phosphate,  whilst  decomposition  does  not  set  in  until  the 
tenth  day  when  a  15  ^>er  cent,  solution  of  disodium 
T'h'^phate  is  employeti.  Further  experiments,  showing  that 
•    :  tase.  zyma^^,  and  maltase  are  destroyed  by  1  per  cent. 

-  >.  ;m  hydroxide  solution,  but  not  by  a  O-o  per  cent. 
i»olutioii.  lead  to  the  conclusion  that  at  least  1  per  cent,  of 
sodium  hydroxide  is  formed  by  dissociation  in  the  15  per 
cent,  disodium  phosphate  solution. 

Infusoria  do  not  appear  to  be  injured  by  a  1  per  cent, 
disodium  phosphate  solution,  but  are  killed  by  a  2'5  per 
cent,  solution.  The  potassium  salt  appears  to  be  more 
injurious  in  this  case  than  the  sodium  salt. — \V.  P.  S. 

Fermrntation   of  glucose   [dextrose] ;  Influence   of  sodium 

araenatt   on   the  hy   yeast   juice.     A.  Harden    and 

W.  J.  Young.     Chem.  Soc.  Proc.,  1906,  22,  283—284. 

Although  sodium  arsenate  produces  an  acceleration  of 
the  rate  of  fermentation  of  dextrose  by  yeast  juice  in  a 
similar  manner  to  sodium  phosphate  (this  J.,  1906,  490), 
the  phenomena  are  somewhat  different.  With  sodium 
arsenate,  the  rate  is  increased  8 — 12  times,  and  this  high 
rate  continues  without  change  for  a  considerable  time. 
until  many  times  the  quantity  of  carbon  dioxide  equi- 
valent to  the  added  arsenate  (mol.  per  mol.)  has  been 
evolved.  The  rate  then  falls  gradually,  and  the  total 
duration  of  fermentation  is  less  than  in  the  case  of  yeast 
juice  to  which  no  arsenate  has  been  added.  The  arsenate, 
after  the  fermentation  ceases,  is  still  precipitable  by 
magnesia  mixture,  differing  in  this  respect  from  the 
phosphate. — A.  S. 

Wine  ;  Influence  of  the  method  of  obtaining  the  must  and  the 

finninialion   and  treatment   of   the    new upon   the 

nature     of    the    same.     W.  Seifert.     Mitt.     Ver,     zum 
Schutze  de«  oesterr.  Weinbaues,  1905  [112]. 

Ir,  in  the  preparation  of  must  from  the  crushed  grapes, 
the  latter  be  plactfl  on  the  straining-floor,  or  introduced 
directly  into  the  jiress-cage,  but  without  applying  pressure, 
the  must  obtained  is  called  strainer-must  ("  Seihmoat ") 
or  firpt  runnings.  The  latter  term  is,  however,  not  suffi- 
ciently firerijw,  as  it  is  al.so  applied  to  must  obtained  from 
the  wine-press  by  the  use  of  very  slight  pressure.  By 
•pplying  a  gradually  increasing  pressure  to  the  grapes 
•her  the  i>ey»aration  of  the  strainer-must,  the  so-called 
prew  mu^t  or  after-runnings  is  obtained.  If  only  a 
relatively  small  quantity  of  must  is  obtained  on  pressing, 
the  maM)  of  grape<  ut  taken  out  of  the  wine-press,  broken 
op,  replace*!  in  the  press,  and  strong  pressure  applied, 
wherebv  a  third  must,  after-press  must  ("  Srhcifer- 
mo$t  oJrr  Sarhdrvrk  "),  is  obtaine*!.  If  the  pressed  ma.ss 
be  taken  out  and  broken  up  a  second  time,  a  second  afler- 
prcM  must  is  obtainefJ,  and  so  on.  The  strainer-must 
comeii  i»rinci pally  from  the  fleshy  part  of  the  grapes 
h»^/w^*^  fh"  'kin  and  the  core ;  the  press-must  comes 
'  '    "  'Ore  or  prn-tion  surrounding  the  kernels, 

f  allcrl  "  fore-must "  ;  whilst  the  after-press 
''     -  -    i"'»mly    from    the   skins,    and    is   sometimes 

r;i'.\"i  -Kiri-ronst.  After  dealing  with  the  effects  on  the 
ron.j-»»il!<-jn  of  the  must  if  it  l>e  allowed  to  remain  too 
long  m  contart  with  the  crushed  grapes,  the  author  de- 
w/^U-.  th»>  HifffTr-nf  «i  in  the  comp^jsition  of  the  three  kinds 
mtult:  therefrom  (see  following 
ation  of  the  must,  tho  author 

-  ■  •■.■■  •■  .'  pure  cultures  of  yeast.  A 
qnantitv  ot  j*  r  -1  and  rijie  grajjcs  should  be 
collected  a  few  n  the  main  quantity  of  the  fruit 


is  gathered,  and  the  must  obtained  from  them  by  pressing 
caused  to  ferment  by  means  of  a  pure  culture  of  yeast. 
Then  O-o  to  1  litre  of  this  fermenting  must  is  added  to 
each  hectolitre  of  ordinary  must.  The  author  also  dis- 
cusses tho  question  of  the  best  time  for  drawing  off  the 
new  wine  after  the  main  fermentation,  and  the  influence 
of  tho  time  of  contact  of  the  new  wine  with  the  lees  after 
the  main  fermentation  on  the  production  of  various 
diseases  in  the  wine.  Remedies  for  the  diseases  are  dis- 
cussed. In  general,  the  new  wine  should  be  drawn  off 
about  Christmas  or  New  Year,  but  the  exact  time  must 
in  every  case  depend  upon  the  condition  of  the  wine. — A.  S. 

Must  ,•  Chemical  composition  of  the  different  portions  of 

obtained  on  pressing,  and  of  the  wines  yielded  by  them. 
R.  Reisch  and  J.  Trummer.  Mitt.  Chem.  Vers.-  und 
Hefereinzuchtlab.  k.  k.  hoh  Lehranst.  fiir  Wein-  und 
Obstbau  in  Klosterneuburg.     1!:06. 

The  authors'  experiments  were  made  with  six  different 
kinds  of  grapes,  the  object  being  to  ascertain  the  differences 
in  the  chemical  composition  of  the  different  portions  of 
must,  viz.,  strainer-must,  press-must,  and  after-press 
must  (see  preceding  abstract),  and  the  average  must 
obtained  by  mixing  together  the  three  portions.  The 
wines  made  from  the  four  different  kinds  of  musts  were 
also  examined.  The  detailed  results  are  set  out  in  tabular 
form.  It  was  found  that  with  few  exceptions  the  sugar- 
content  and  amount  of  free  acid  are  greatest  in  strainer- 
must  and  smallest  in  after-press  must,  press-must  occupy- 
ing an  intermediate  position.  The  reverse  is  the  case 
with  respect  to  the  amounts  of  sugar-free  extract,  nitrogen, 
ash,  and  phosphoric  acid — that  is,  the  strainer-must  is 
poorest  and  the  after-press  must  is  richest  in  these  sub- 
stances. Analogous  differences  are  observed  in  the  wines 
prepared  from  the  different  musts,  those  from  the  press- 
and  after-press  musts  being  poorer  in  free  acid  and  richer 
in  nitrogen,  ash,  and  phosphoric  acid  than  the  wine  from 
the  strainer-must,  and,  moreover,  having  greater  palate- 
fulness  and  richer  bouquet  than  the  latter.  The  wine 
obtained  from  the  average  must  i.e.,  the  strainer-,  press-, 
and  after-press  musts  mixed  together,  differs  little  from 
that  obtained  from  press-  and  after-press  musts.  The 
authors  conclude  from  their  results  that  the  belief  that 
a  better  wine  is  obtained  by  fermenting  separately  the 
first;  runnings  or  strainer-must  is  quite  erroneous.  In 
practice,  the  best  results  will  be  obtained  by  fermenting 
the  whole  of  the  must  in  one  operation. — A.  S. 

Wine  ;•  Action  of  free  sulphurous  acid  and  acetaldehyde- 

sulphurous  acid  on  the  organisms  of ,     W.  Seifert. 

Z.  landw.  Vers.  Oesterr.,  1906. 

When  an  excess  of  sulphur  is  burnt  in  air  in  a  closed 
vessel  until  the  flame  is  extinguished,  only  one-third  of 
the  total  oxygen,  at  the  most,  is  converted  into  sulphurous 
acid.  The  quantity  of  sulphurous  acid  absorbed  by  a 
liquid  poured  into  the  vessel  then  depends  on  the  nature 
of  the  vessel  (glass  or  wood),  the  wetness  or  dryness  of  the 
walls  during  the  fumigation,  the  nature  of  the  liquid  which 
is  poured  in,  and  the  rapidity  with  which  the  vessel  is 
filled.  The  author  has  studied  all  these  factors,  and 
found  that  an  alcoholic  liquid  like  wine,  when  filled  into 
a  moist  cask  fumigated  with  excess  of  sulphur,  absorbed 
160  mgrms.  of  sulphurous  acid  per  litre,  or  four-fifths 
of  the  total  acid  produced,  whilst  water  or  grape- must 
absorbed  only  100  mgrms.  per  litre  under  the  same  con- 
ditions. In  the  fumigation  of  casks  and  filling  up  with 
wine  under  ordinary  industrial  conditions,  when  3  grms. 
of  sulphur  were  burnt  per  hectolitre  of  cask  capacity, 
the  wine  took  up  on  an  average  29*7  mgrms.  per  litre, 
but  the  single  observations  showed  considerable  varia- 
tions. The  quantity  of  free  sulphurous  acid  in  wine  thus 
treated  diminishes  very  rapidly  owing  to  its  conversion 
into  aldehyde-sulphurous  acid  ;  tho  rapidity  of  this 
conversion  depends  on  the  age  of  the  wine,  or  rather  on 
tho  proportion  of  aldehyde  present.  When  all  the  free 
sidphurous  acid  has  combined,  the  wine  still  absorbs 
iodine  equivalent  to  2 — 4  mgrms.  of  sulphurous  acid  per 
litre,  but  this  absorption  is  due  to  normal  constituents 
of  the  wine,  and  occurs  even  with  untreated  wines.  It  is 
doubtful  whether  any  dissociation  of  the  aldehyde-sulphur- 
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ous  acid  occurs  at  all  in  wine  at  ordinary  temperatures. 
Different  races  of  yeast  show  different  degrees  of  sensitive- 
ness to  the  inhibitive  action  of  sulphurous  acid.  When 
sulphured  gi-ape-musts  were  pitched  with  1  per  cent,  of 
pure,  vigorous  yeast  cultxire,  no  retardation  of  the  com- 
mencement of  fermentation  was  noticed  until  the  propor- 
tion of  free  sulphurous  acid  was  raised  to  80 — 100  mgrms. 
per  litre,  whilst  an  equivalent  quantity  of  aldehyde-sul- 
phurous acid  had  no  effect  whatever.  The  delay  at  the 
beginning,  caused  by  the  free  sulphurous  acid,  was  soon 
made  up,  owing  to  the  fixation  of  the  sulphurous  acid  in 
the  form  of  the  aldehyde  compound,  and  the  final  results 
were  practically  identical.  When  wines  were  purposely 
infected  with  Mycoderma  vini,  an  addition  of  170  mgrms. 
of  free  sulphurous  acid  per  litre  was  required  to  prevent 
the  development  of  the  fungus,  whilst  even  220  mgrms. 
of  the  aldehyde-sulphurous  acid  afforded  no  protection. 
The  relatively  high  resistance  of  this  fungus  even  towards 
free  sulphurous  acid  is  partly  due  to  the  rapid  conversion 
of  the  acid  into  the  inactive  aldehyde  compound.  Acetify- 
ing bacteria  are  far  more  sensitive  to  free  sulphurous  acid 
than  yeast  or  mycoderma,  and  they  are  affected  even  by 
aldehyde-sulphurous  acid.  Under  the  conditions  chosen, 
the  presence  of  50  mgrms.  per  litre  of  free  sulphurous  acid 
was  suflBcient  to  kill  the  infection,  whilst  100  mgrms.  per 
litre  of  aldehyde-sulphurous  acid  only  delayed  the  develop- 
ment of  the  disease. — J.  F.  B. 

Vinegar  generator  ;    A  new .     W.  J.  Lenze.     Chem.- 

Zeit.,   1906,   30,   1299. 

The  apparatus  consists  of  an  oblong  chamber  400 — 600  cm. 
long,  200  cm.  wide,  and  225 — 250  cm.  high,  standing 
in  a  tray  which  receives  the  vinegar.  A  wooden  grating 
a  little  above  the  level  of  the  liquid  carries  wood  chips, 
which  are  packed  up  to  the  cover,  allowing  the  air  to  circu- 
late freely  through  the  apparatus.  The  mash  is  supplied 
from  vats  at  a  higher  level,  and  is  evenly  distributed  over 
the  chips  through  pots  on  top  of  the  chamber.  The 
vinegar  overflows  from  the  tray  into  the  storage  vessels. 
A  plant  consisting  of  four  such  chambers  produces  2000  litres 
of  vinegar  -per  diem,  containing  10  per  cent,  of  acetic  acid. 
If  a  stronger  product  be  required,  the  vinegar  is  pumped 
through  more  than  one  chamber.  This  plant  requires 
a  floor  space  of  about  60  sq.  m.,  whilst  an  equivalent  plant 
of  60  Schuetzenbach  generators  occupies  about  110  sq.  m. 
The  chambers  are  constructed  entirely  of  wood,  and  have 
earthenware  or  glass  fittings. — R.  L. 

Lees-of-wine    brandy ;     The    improvement    of .     W. 

Seifert.     Mitt.  Chem.   Vers.     Hefereinz.   Lab.   Wein  u. 
Obstbau,  Klosterneuburg,  1906. 

The  lees  remaining  after  the  clarification  of  fresh  wine 
consist  chiefly  of  yeast,  micro-organisms,  grape  residues, 
and  precipitated  matters,  together  with  a  considerable 
proportion  of  wine.  The  lees  are  collected  in  a  separate 
tun,  and  a  second  draught  of  inferior  v.'me  is  obtained  after 
the  deposit  has  become  more  consolidated.  Owing  to  the 
impure  nature  of  the  deposit,  the  wine  is  very  liable  to 
"  turn  "  during  this  further  process  of  clarification,  and 
the  tun  should  be  fumigated  frequently  with  sulphur 
dioxide.  The  lees  now  retain  50 — 60  per  cent,  of  wine, 
and  they  can  either  be  distilled  direct  for  brandy,  or  a 
third  fraction  of  wine  can  be  drawn  by  pressing  the  deposit 
before  distillation.  In  the  former  case,  100  litres  of  lees 
will  3rield  12 — 20  litres  of  brandy  containing  about  50  per 
cent,  (by  vol. )  of  alcohol ;  in  the  latter  case,  they  will  yield 
only  one  half  of  that  quantity.  Distillation  is  effected, 
with  or  without  the  addition  of  water,  in  a  pot-still  provided 
with  a  stirrer  and  heated  by  direct  fire.  The  distillate 
contains  only  25 — 35  per  cent,  of  alcohol,  and  has  a 
turbid  appearance  due  to  the  presence  of  large  proportions 
of  oenanthic  ether  and  fusel  oil.  After  a  second  distilla- 
lation  of  the  distillate  in  the  same  still,  a  clear  brandy  is 
obtained  at  an  alcoholic  strength  of  about  50  per  cent.  (  1j>" 
vol.).  This  lees-of-wine  brandy  is  scarcely  fit  for  consump- 
tion, and  it  becomes  turbid  when  diluted  with  10 — 15 
per  cent,  of  water.  The  author  proposes  a  simple  treat- 
ment for  refining  these  impure  brandies  so  as  to  bring  them 
into  a  condition  comparable  with  that  of  ordinary  wine 
brandies.  For  that  purpose,  the  brandy  is  diluted  with 
water  until  it  contains  20 — 22  per  cent,  of  alcohol.     At 


this  dilution,  the  oils  are  precipitated  and  can  be  removed 
by  filtration  through  a  layer  of  magnesium  carbonate 
and  asbestos.  The  filtrate  comes  through  perfectly  clear, 
and  is  then  re-distilled  in  the  pot  still.  About  one-fourth 
is  distilled  off  as  brandy  of  fair  quality,  which  can  be 
diluted  to  50  per  cent,  alcoholic  strength  for  sale,  whilst 
the  remainder  of  the  distillate,  which  is  poorer  in  alcohol 
and  less  pure,  is  collected  separately.  The  same  process, 
with  a  slight  modification,  can  be  used  for  refining  grape- 
marc  brandies. — J.  F.  B. 

Spirits ;    Re-test   of   foreign for   obscuration   prior 

to  delivery  for  home  tise.     Bd.  of  Tr.  J.,  Jan.  10.  1907. 
[T.R.] 

The  Commissioners  of  Customs  have  issued  a  General 
Order  (No.  82  of  1906),  stating  that  "  attention  having 
been  drawn  to  a  number  of  cases  in  which  a  considerable 
increase  in  the  percentage  of  obscuration  has  been  found 
on  the  re-test  of  spirits  which  have  remained  in  warehouse 
for  a  lengthened  period,  the  Board  desire  to  notify  that, 
in  futm-e,  before  delivery  upon  payment  of  vluty,  a  re-test 
will  be  applied  to  foreign  spirits  which  have  remained  in 
bond  for  more  than  five  years  from  the  date  of  first 
warehousing  on  importation,  unless  they  shall,  in  the 
meanwhile,  have  been  re-tested  within  five  years  of  such, 
delivery." 
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{Continued  from  page  30.) 

(^.)— FOODS. 

Fat    in    butter  ;•     Determination    of   .     A.    Froehner. 

Chem.-Zeit.,  1906,  30,  1250—1251. 

The  method  proposed  is  an  adaptation  of  Gottlieb's  process 
for  the  determination  of^fat  in  milk. — W.  P.  S. 

English  Patents. 

Ferments  and  fermented  materials  for  use  in  baking  and  for 

pharmaceutical  and  other  purposes  ;•   Production  of . 

A.  PoUak,  AUach,  Germanv.     Eng.  Pat.  24,739,  Nov.  29, 
1905. 

Highly  concentrated  extracts  of  malt,  yeast,  &c.,  are 
mixed  (if  desired)  with  suitable  nutritive  substances 
(vegetable  albumin,  "  dissolved  flour,"  malt,  meal,  salts, 
&c.),  and  subjected  to  the  action  of  a  pure  lactic  ferment 
at  50° — 55°  C,  and  the  resulting  product  is  mixed  with 
pure  pressed  yeast  that  has  undergone  partial  auto- 
digestion,  the  mixture  being  maintained  at  a  high  tempera- 
ture (50° — 60°  C.)  that  is  insufficient  to  retard  enzyme 
action.  The  lactic  ferment  may  be  replaced  by  one 
obtained  from  sour  dough  by  cultivation  at  40° — 50°  C. 
in  a  rich  nutrient  medium,  to  ensure  preponderance  of 
the  laetic  ferment. — C.  S. 

Homogeneous   products   [artificial  butter]   from  liquid    or 

liquefied   substances  ;■     JletJiod   of   manufacturing , 

and    apparatus  therefor.     W.    G.   Schroeder,   Luebeck, 
Germany.     Eng.  Pat.  25.404,  Dec.  6,  1905. 

This  invention  relates  to  an  apparatus  for  mixing  the 
materials  used  in  the  manufacture  of  homogeneous 
products  from  liquids  and  liquefied  substances,  and  has 
special  reference  to  the  manufacture  of  artificial  butter. 
The  liquids  (milk  and  fats)  are  introduced  from  the  top 
into  a  preliminary  mixing  vessel,  and  are  agitated  by 
blades  rotating  at  great  speed.  The  scum  is  gradually 
condensed  into  a  cohesive  and  homogeneous  emulsion, 
which,  by  virtue  of  the  special  construction  and  arrange- 
ment of  the  mixing  blades,  is  gradually  forced  down  and 
discharged  from  the  bottom,  in  the  same  proportion  as  the 
milk  and  fats  are  introduced  through  the  top. — 0.  R. 

Centrifugal   drums   or   apparatus   [for   milk].     B.    A.    0. 
Prollius,  Copenhagen.     Eng.  Pat.  16,583,  July  23.  1906. 

A  star-shaped  distributing  casing  provided  with  holes 
or  slots  at  the  extremities  of  the  projecting  parts  of   the 
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rt*r  is  fitied  over  the  central  supply  tube  of  a  centrifugal 
milk  wp&mtor.  The  apparatus  can  be  easily  cleaned  oy 
unscrewing  the  top  cap  of  the  machine,  and  lifting  out  the 
distributing   casing.— AV.  H.  C. 

(B.>-SANrrATION ;     WATER    PURIFICATION. 

Water  fUtmtion  ;     Use   of  copper  sulphate   in  .     A. 

Kemna.  J.  Gas  Lighting.  1906,  96,  813—814. 
The  atldition  of  copper  sulphate  to  water  in  order  to 
deetrov  algae.  &c.,  was  trieii  during  August  last  at  the 
Waelham  works  of  the  Antwerp  Water  Company.  It 
was  found  that  there  was  a  rapid  destruction  of  organisms, 
and  especially  of  Kiulorina  ;  the  latter  were  killed  by 
the  presence  "of  one  p*rt  of  copper  sulphate  per  million. 
Another  result  was  the  disappearance  of  most  Crustacea, 
iJapftnM.  although  very  numerous,  being  effectively 
dealt  with.  A  noteworthy  fact  is  what  may  be  called  the 
after-effect  of  the  copper  sulphate.  When  the  filter, 
through  which  the  treated  water  had  been  passed,  was 
re-started  after  being  cleaned,  the  loss  of  head  remained 
nil  for  10  days,  although  no  copjier  sulphate  was  added  to 
the  fresh  supply  of  water.  After  the  second,  third,  and 
fourth  cleanings,  the  same  effect  was  noticeable.  The 
copper  salt  does  not  remain  in  solution  ;  there  are  various 
causes  for  its  precipitation  ;  and  it  is  possible  that  the 
grains  of  sand  get  coated  with  a  layer  of  the  precipitate. 
TTiere  appears  to  be  a  greater  difficulty  in  starting  growth 
OD  such  a  tilter,  although  the  biological  examination  of 
the  surface  layer  when  cleaned  shows  no  difference  from 
that  of  other  filters.  It  cannot  be  denied,  however, 
that  the  first  effect  of  the  copper  sulphate  was  to  make 
things  worse ;  the  filter  was  unsatisfactory  during  at 
least  six  days,  and  though  the  organisms  had  diminished 
in  number,  the  filtered  water  had  a  marked  taste  besides 
containing  an  increased  quantity  of  free  ammonia. 
(See  also  this  J..  1906,  207.)— W.  P.  S. 

Ekglish  Patents. 

Manure,     artificial ;      Process    of    manufacturing 

from  tcaste  material  [toum  refuse],  W.  P.  Thompson. 
From  J.  Schlutius.  Eng.  Pat.  26,889,  Dec.  23,  1905. 
XV.,  page  tSO. 

Water  ;      Apparatus    for     purifying     .     H.     Breda, 

Charlottenburg,  Germanv.  Eng.  Pat.  6011,  March  12, 
19f>6. 
This  invention  relates  to  an  apparatus  for  use  in  freeing 
water  from  iron  compounds  contained  in  solution. 
Oxidation  is  effected  by  forcing  compressed  air  into  the 
water  to  be  purified,  which  ffows  continuously  through 
the  apparatus  under  pressure.  The  mixture  of  water 
and  air  first  passes  through  a  mixing  pot  and  thence  into 
one  or  more  purifying  receptacles.  In  the  latter,  the 
water  is  mechanically  divided  into  a  great  number  of 
thin  jets,  and  these  pass  through  the  purifying  mass,  which 
connsts  of  some  porous  inorganic  substance  having  sharp 
«dgca.  A  mud  containing  ferric  hydroxide  gradually 
deposits,  which,  by  virtue  of  its  catalytic  powers,  acceler- 
ate* the  farther  oxidation  of  the  ferruginous  matter  in 
•ohition.  .\fter  the  mixture  of  water  and  air  has  passed 
the  ■*  contact  "  mass,  it  flows  through  a  filtering  mass, 
which  retains  any  precipitate  still  in  suspension. — 0.  K, 

Drinlcing-vxiler  ;  Proctu  anil  apparaiut  for  preparing 

from  »*a  voter.  G.  Liebl,  Haarlem,  Holland.  Eng. 
Pat.  r,373,  Marnh  16,  1906. 

Tbu  mvmtion  rftlates  to  an  apparatus  for  distilling  sea 
water  by  means  of  exhaust  steam,  at  less  than  atmospheric 
presrare.     O.  K. 

U5IT«D  State-s  Patents. 

Water]  fh^tJIing  apjxirutuJi.  W.  H.  Hurtholomew, 
East  Orange.  .\..J.,  .Awiignor  to  C.  B.  Hill,  .Mont- 
ftomtry,  ,\.Y.     U.8.  Fat.  »3l.r,93,  Sept.  25,  1906. 

TMf  '^Iwini  i«  fnr  a  crjtideniK^  dewriljcd  as  forming  part 
f  r  -  V  '  -y.t.loU  of  1W»«  (this  J.,  IW>6,  95O).  The 
'itti'.'ii-T    ■  '  ■.  lit*   »jf   a    tall   cylindrical    vexwl,   11,  sur- 


-^7 


rounded  by  a  cooling-jacket,  9,  provided  with  a  water 
inlet,  15.  and  an  outlet,  8.  The  steam  arrives  by  the 
pipe,  4,  which  terminates  in  the  jet,  22,  and  enters  the 
condenser  through  the  upturned  flange,  19,  of  the  bottom 
plate,  18,  which  serves  to  collect  the  condensed  liquid, 
the  latter  being  drawn  off  by  the  pipe,  27.  The  steam 
acts  as  an  injector  and  draws  air  through  the  openings,  29, 
in  the  base,  12,  and  a  gauze  filter.  17.  The  air  mixes 
with  the  vapour  and  aerates  the  condensed  liquid,  and 
the  excess  escapes  along  with  any  gases  which  accompany 
the  steam,  through  the  capped  pipe,  24,  at  the  top  of  the 
condenser.  Hollow  disc  deflectors,  23,  are  placed  at 
intervals  within  the  condenser  to  direct  the  vapours  upon 
the  cooled  surface. — W.  H.  C. 

(C.)— DISINFECTANTS. 
French  Patents. 

Insecticide    for    //lants ;     Process    for    making    an . 

Soc.  Anon,  de  la  Thyolcino.     Fr.  Pat.  308,968,  Aug.  13, 

1906.  Under  Int.  Conv..  Aug.  14,  1905. 
The  composition  claimed  is  prepared  by  mixing  from  5  to 
15  parts  of  ichthyolsulphonic  acid,  3  parts  of  glycerin, 
and  10  parts  of  soft  soaj),  the  mixture  being  stirred  for 
.3*^)  minutes  in  a  vessel  surrounded  by  l)f)iling  water.  The 
paste  obtained  is  soluble  in  water  in  all  proportions.  If 
desired,  the  ichthyolsiil  phonic;  af;id  may  be  neutralised 
^>efore  making  the  mixture. — W.  P.  S. 


Jan.  31,  1907.] 
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XIX.— PAPER,  PASTEBOARD,  &c. 

(Continued  from  page  31.) 

Celluloid  ;    Analysis  of .     H.  Dubovitz.  Chem.-Zeit., 

1906,  30,  936—937. 

About  2  grms.  of  the  finely-divided  celluloid  are  treated 
in  a  150  c.c.  stoppered  flask  with  about  100  e.c.  of  acetone, 
the  stopper  is  inserted,  and  the  flask  shaken  until  the 
whole  of  the  celluloid  with  the  exception  of  mineral 
matter  has  dissolved.  The  contents  of  the  flask  are 
now  made  up  to  150  c.c,  well  mixed,  and  100  c.c.  of  the 
solution  withdrawn  for  the  determination  of  the  soluble 
nitrocellulose.  The  remaining  50  c.c.  of  solution  is 
shaken  vigorously  with  about  25  c.c.  of  an  8  per  cent,  solu- 
tion of  ammonium  chloride.  As  heat  is  developed  on 
mixing  the  acetone  with  the  aqueous  solution,  the  flask  is 
cooled  for  1 — 2  minutes  in  running  water.  The  precipitate 
(nitrocellulose  and  mineral  matter)  is  collected  in  a  Gooch 
crucible  or  on  a  dry  filter,  freed  from  camphor  by  washing 
with  a  mixture  of  one  part  of  acetone  and  one  part  of  an 
8  per  cent,  solution  of  ammonium  chloride,  and  afterwards 
washed  with  absolute  alcohol,  and  dried  at  60°  C.  until 
of  constant  weight.  If  the  Aveight  of  the  precipitate  be 
a  grms.  and  that  of  the  celluloid  taken  be  A  grms.,  then 
the  percentage  of  camphor  is  100  (A  —  3a)/ A.  The  precipitate 
is  next  mixed  with  a  small  quantity  of  paraffin  wax,  the 
mixture  melted  at  a  temperature  below  100'  C.  and  then 
burnt,  and  the  residue  ignited  to  obtain  the  weight  of 
mineral  matter.  If  the  weight  of  mineral  matter  be 
c  grms.,  then  the  percentage  of  nitrocellulose  is  300{a— c)/A. 
The  100  c.c.  of  solution  set  aside  in  the  first  place  is  treated 
with  ammonium  chloride  solution  as  described  above,  and 
the  precipitate  is  moistened  with  absolute  alcohol,  and 
introduced  into  a  150  c.c.  graduated,  stoppered  glass 
cylinder,  wherein  it  is  shaken  with  50  c.c.  of  absolute 
alcohol,  and  allowed  to  stand  for  half  an  hour.  100  c.c. 
of  ether  are  then  added,  and  the  whole  allowed  to  stand 
for  12  hotirs  with  frequent  agitation.  50  c.c.  of  the 
clear  solution  are  evaporated  in  a  platinum  crucible,  and 
the  residual  soluble  nitrocellulose  weighed.  The  nitrogen- 
content  of  the  soluble  nitrocellulose  is  determined  in 
the  usual  manner  with  Lunge's  nitrometer.  The  decompo- 
sition-temperature of  the  celluloid  is  ascertained  by  heat- 
ing a  sample,  cut  into  small  pieces,  in  a  test-tube  in  an 
oil-bath  until  inflammation  occurs.  The  relation  between 
the  composition  and  decomposition-temperature  is 
shown  in  the  following  table  : — 


Decom- 

Total 

Soluble 

NOj  in 

position 

Camphor 

Nitro- 

nitro- 

^0,. 

themtro- 

Ash. 

temp. 

cellulose. 

cellulose. 

cellulLise. 

"C. 

21-98 

68-1 

63-77 

24-0 

35-26 

9-86 

136 

■35-0 

64-9 

59-1 

23-96 

36-78 

00 

103 

19-6 

66-7 

— 

— 

— 

13-63 

161 

18-3 

71-3 

— 

— 

— 

10-46 

131 

32-2 

67-7 

00 

115 

(See  also  this  J.,  1890,  1159.)— A.  S. 

dellulose  "  peroxide,"  a  new  combination  of  cellulose  ivith 
oxygen.     C.  F.  Cross  and  E.  J.  Bevan.     V.,  page  4-t. 

EsGLiSH  Patents. 

Textiles,    jjaper,   leather,   and  oth^r  absorbent   materials  ; 

Treatment  of ivith  compounds  of  alginic  acid.     The 

British   Algin   Co.,    Ltd..    T.    Ingham,   and   H.    Bunzi. 
Eng.  Pat.  25,537,  Dec.  8,  1905.     V.,  page  46. 

Cork,    artificial ;     Manufacture    of    from    cellulose. 

G.  C.  de  Briailles,  Paris.     Eng.  Pat.  3013,  Feb.  7,  1906. 

See  Fr.  Pat.  364,641  of  1906  ;   this  J.,  1906,  950.— T.  F.  E 

French  Patents. 

Pavings,  <tc.  ;   Xew  material  of  construction  for [from 

cellulose    and     caoutchouc].     V.     de     Reversat-Marsac. 
Fr.  Pat.  368,542,  July  31,  1906.     IX.,  page  49. 


Waters;  Purification  of  industrial [from  cellulose  and 

paper  factories'].     Oesterreichischer  Verein  fvir  Cellulose- 
Fabrikation.     Fr.  Pat.  368,868,  Aug.  14,  1906. 

This  invention  relates  to  the  mechanical  purification 
of  works  efiluents,  with  special  reference  to  the  recovery 

'  of  waste  fibre  in  cellulose  and  paper  manufacture.  A 
number  of  screens,  placed  one  behind  the  other,  suc- 
cessively remove  the  coarser  and  the  finer  impurities 
contained  in  the  effluent.  The  coarser  matter  is  first 
.separated  by  means  of  elevator  screens  which  commu- 
nicate with  a  set  of  rotary  filtering  drums.  Inside  the 
latter  there  are  drains  by  way  of  which  the  sediment 
finds  egress.  The  water,  stiU  charged  with  finer  particles 
and  fibrous  matter,  is  conducted  to  a  second  series  of 
filtering  drums.  These  contain  screens  of  the  finest  mesh, 
through  which  the  water  issues  free  from  all  suspended 
impurities.  Inside  the  drums  are  fixed  a  number  of 
narrow  radial  partitions,  between  which  the  fibres  collect. 
As  the  drums  rotate,   a   jet  of  water  carries  the  fibres, 

I  after  passing  through  suitably  disposed  channels,  to 
a  well.  From  this  well  the  fibres  are  either  pumped  back 
to  where  they  are  utihsed,  or  else  the  well  is  itself  fitted 
with  a  filtering  apparatus.  From  this,  the  fibres,  partly 
freed  from  water,  may  be  collected  when  required. — 0.  R. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS.    AND    EXTRACTS. 

(Continued  from  page  33.) 

Strychnine  ;    Determination   of  in   Nux  vomica,   by 

the  nitric  acid  process.  [Modification  of  Gordin's 
method.]  iL  H.  Webster  and  R.  C.  Pursel.  Amer. 
Drug.,  1906,  50,  362—363. 
It  is  found  that  more  definite  and  complete  elimination 
of  the  brucine  from  the  mixed  alkaloids  of  Xux  vomica 
is  obtained  when  they  are  treated  with  nitric  acid  and  a 
little  sodium  nitrite,  in  the  presence  of  sulphuric  acid, 
than  when  the  pure  acids  alone  are  employed.  The 
separated  total  alkaloids  from  10  c.c.  of  fluid  extract  of 
Nux  vomica  (or  from  an  equivalent  quantity  of  Nux 
vomica  seeds)  are  dissolved  in  15  c.c.  of  3  per  cent,  sulphuric 
acid  ;  to  this  solution  3  c.c.  of  a  mixture  of  equal  volumes 
of  nitric  acid  of  sp.  gr.  1-4  and  distilled  water,  followed  by 
1  c.c.  of  a  5  per  cent,  aqueous  solution  of  sodium  nitrite, 
are  added  ;  after  mixing,  the  liquid  is  allowed  to  stand 
for  exactly  30  minutes,  with  occasional  agitation.  It  is 
then  made  alkaline,  and  the  liberated  strychnine  is  shaken 
out  with  chloroform  in  the  usual  manner. — J.  0.  B. 

Morphine  ;  Determination  of in  opium  [by  a  modifi- 
cation of  Leger's  method].  L.  Picard.  Bull.  Soc. 
Pharm.  de  Bordeaux,  1906,  46,  241—253. 
Six  grms.  of  powdered  opium  and  48  c.c.  of  lime  water 
are  taken  ;  the  opium  is  first  triturated  and  well  mixed 
with  a  very  small  quantity  of  the  lime  water,  and  the  rest  is 
then  added  so  as  to  obtain  a  homogeneous  mixture,  which 
is  set  aside  for  two  hours,  being  kept  well  covered,  and 
occasionally  stirred.  0-5  grm.  of  sodium  sahcylate  is 
then  stirred  in,  and  10  minutes  after,  the  mixture  is  filtered 
and  pressed  through  a  cloth.  Thirty-six  c.c.  of  the 
filtrate  are  transferred  to  a  graduated  flask,  4  c.c.  of  ether 
are  added,  and  the  liquid  is  made  exactly  neutral  to  litmus 
by  the  cautious  addition  of  a  few  drops  of  very 
dilute  solution  of  ammonia  ;  six  drops  of  ammonia  in 
excess  are  then  added,  the  flask  is  stoppered,  agitated 
for  10  minutes,  and  set  aside  for  24  hours.  The  precipi- 
tated morphine  is  then  collected  on  two  counterpoised 
filters,  one  inside  the  other,  the  morphine  adhering  to  the 
flask  bemg  washed  off  with  8  c.c.  of  distilled  water.  The  beak 
of  the  funnel  is  then  closed  with  a  piece  of  rubber  tubing 
carrying  a  pinch-cock.  The  funnel  is  filled  with  distilled 
water  to  which  a  few  drops  of  ether  have  previously  been 
added  ;  after  five  minutes'  contact,  this  liquid  is  allowed 
to  drain  off.  This  washing  is  repeated  a  second  time  ; 
the  drained  morphine  is  then  dried  on  the  filter  paper  at 
100°  C.  and  weighed.  The  dry  morphine  may,  if  desired, 
be  again  washed  with  20  c.c.  of  benzene,  to  remove  traces 
of  narcotine,  but  as  a  rule,  the  amount  of   this  impurity 
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pree^'nt  is  so  small  as  to  be  negligible.  The  above  method 
ui  stated  to  give  l»etter  results  than  the  lime  method  of 
IVtit J.  O.  B. 

Cklorocodide  ;     Conitrsion    of    into    jK^e itdocodeine. 

L.  Knorr  and  H.  Horlein.  Ber..  190C.  39,  4409—4411. 
PsKrpiKOPEiNE.  C^gHoiXOs.  m.  pt.  180°  C,  was  obtained 
b_v  boiling  a  solution  of  chlorooodide  in  water  and  acetic 
acid.  It  cr\-stallises  with  1  mol.  of  water,  and  has 
a  '^*  =  -  94°.'  The  hydriodide  melts  at  260°— 265°  C.  The 
methiodide  crystallises  from  methyl  alcohol  or 
water  in  fine  glistening  leaflets  melting  at  270°  C. 
The  acetyl  derivative  of  pseudocodeine  is  an  oily  base, 
hot  its  hydriodide  crystallises  from  water  in  short, 
anhydrous  cr_\-stals   decomposing  at  285°  C. — F.  Shdn. 

Jtletktflmorp/iimethine  ;    A  fi/lh  .      L.   Knorr  and  H. 

Horlein.  Ber..  1906.  39,  4412—4414. 
When  pseudocodeine  methiodide  (see  preceding  abstract) 
is  boiled  with  sodium  hydroxide,  f-methylmorphimethine 
separates  out  as  a  colourless  oil,  which  cannot  be  crystal- 
lised. The  hydrochloride.  C-igHjsNOg.HCl,  crystallises 
from  acetone  in  large  glistening  cubes,  which  contain 
1  moL  of  water  and  decompose  at  150°  C.  The  meth- 
iodide of  i-methvlmorphimethine  crystallises  from  acetone 
in  needles  melting  at  about  195°— 200°  C.  The  acetyl 
denrative  of  «-methylmorphimcthinc  is  an  uncrystal- 
Hnbie  oil :  its  methiodide  crystallises  from  water  in 
needleB,  melting  at  205^ — 210'  C.  «-Methylraorphimethine 
is   la?vo-rotatory. — F.  Shdk. 

Hordeninc  ;    Constitution  of .     E.  Leger.     J.  Pharm. 

Chim.,  1907,  25,  5—9. 
(^OSf  the  facts  that  acetyl hordenine  when  oxidised  with 
permanganate  at  60^  C.  furnishes  acetyl-p-hydroxyben- 
roic  acid.  m.p.  184-9^  C.  ;  that  hordenine  itself  when  heated 
with  nitric  acid,  yields  some  picric  acid  ;  that  hordenine 
methvl-hvHrate  when  heated  to  170°  C.  gives  trimethyl- 
»•  -z   its  decomposition  products,  it  is  considered 

f  ust   be   p-hydroxvphcnvlethvldimethvlamine 

L,;;, H2.CH2.N(CH3),.     It    is"  closely    related    to 

p-hTdrox\-phenvlcthviamine,  a  base  derived  from  tyrosine. 
(See  alsothLs  J.,  1906,  1115.)— J.  O.  B. 

-.     Keimatsu  and 
Chem.  and  Drug., 


Cinnamomum  pfdunculatum  ;   Oil  of  - 
Asahina.     Oriental  Drug..  1906,  3 
.  1906.  69.  926. 
Thi  oil  distilled   from  the   trunk-bark  of  C'innamomum 
pedunculalum  ("  Yabunikkei  "),  atree  growing  in  Southern 
■Japan,    is   quite   different    in   fragrance   and    taste   from 
erdinary  cinnamon  oil.     It  has  the  sp.  gr.  0-917  ;    optical 
rotation.  a\,  —  -  2mO^  54'  :    ester  value  after  acetylation, 
84-6.     When    distilled    under   reduced    pressure,    the    oil 
yielded   a   large   quantity   of   phellandrene   and   a  small 
qaantity    of    eugenol.     The    fraction    distilling    between 
244*  and  249°  C.  at  atmoepheric  pressure  contains  methyl- 
eagenoL— A.  8. 

EtJf.nlial  cQf  ;    ConstUuerU*  of .     1.  Fission  of  the 

bicydic  trioctan  gystem  into  sabinene  and  tanareione. 
2.  A  ntic  t^ritt  of  lerpenr-i  (cyelopenladipnes).  F.  W 
.Semmler.  Ber,  19f)6,  39,  4414—4428. 
Bt  mixing  equal  quantiticii  of  sabinenc  and  formic  acid 
at  below  (f  C,  and  haponifying  the  resulting  formate, 
ao  alcohol  a  obUined  which  Ih  identical  with  the  alcohol 
occurring  together  with  f/-terpineol  In  marjoram  oil 
(Ori^num  vajorana  L),  and  to  which  the  name 
**  onginol  "  is  given.  In  the  same  reaction  there  is  formed, 
in  equal  amount,  a  cyclojientafli  ne  derivative,  which  is  a 
member  of  a  new  claw  of  terpeneH.  The  following  scheme 
•bova  the  coostitution  of  these  Bubstances  : 

(CH,)jCHv         X-H^.CHj     (CHa)/!!^        .fHo f'H, 


.'^abinnte. 


Originol. 
,CH r-M 


V:H(rH,).r:CH2 

CyrUfp^uUdttnf  <l<Tlvative 


Thephorive    [Tkeobromine-sodium    sodium-formate'].       P. 
!  Zernik.  Apoth.-Zoit.,  1906,  21,  898—899. 

1    THEriiORrNE       (Theobromine-sodiura       sodium-formate), 
'    C^HgXjO.^NaOH.HCO.^Na,    has    been    introduced    as    a 
]    diuretic  medicinal  product.     It  is  obtained  by  direct  com- 
bination   of    sodium-thcobroiuine   with   sodium   formate. 
I    The  former  is  obtained  by  precipitating  a  solution  of  the 
I    base  in  a  slight  excess  of  aqueous  caustic  soda  with  six 
times  its  volume  of  alcohol.     The  precipitate  is  washed 
1    with  alcohol  and  dried.     70*1  parts  of  this  are  dissolved 
'    in  '200  parts  of  water,  and  a  solution  of  13'5  parts  of  pure 
sodium    formate   in   60   parts   of   water   is   added.     The 
mixture  is  then  evaporated  to  drjTiess  on  the  water-bath, 
j    and  the  dry  residue  is  powdered.     Thus, prepared,  thepho- 
rine  is  a  white  powder  with  a  sweetish,   faintly  alkaline 
taste,   readily  soluble  in  water  ;    the  1:4  aqueous  solution 
is  colourless,  has  an  alkaline  reaction  with  litmus,  and 
[   gives  a  precipitate  of  theobromine,  when  acidified  with 
'    sulphuric  acid.     It  should  yield  not  less  than  59  per  cent. 
,    of  theobromine  (the  theoretical  quantity  being  62-48  per 
cent.)    when    treated    with   acid.     The   alkaline    aqueous 
I    solution  of  1  grm.  of  thephorine,  when  shaken  out  with 
I    chloroform,  should   not   give   more   than   0-005   grm.    of 
residue    when    the    chloroform    solution    is    evaporated, 
(    indicating  absence  of  free  theobromine. — J.  0.  B. 

I 

.'   Saiodin   [Calcium  monoiodobehenate']  ;    Characters  of  and 

tests    for    — .     F.    Zernik.     Apoth.-Zeit.,    1906,    21, 

1071—1072. 

Saiodix  is    a  white,  imctuous,     odourless,  and    tasteless 
powder,  insoluble  in  water,  very  sparingly  soluble  in  cold 
alcohol  and  ether,  soluble  in  chloroform.     If  0-25  grm. 
'    of  saiodin  be  dissolved  with  gentle  warming  in  5  c.c.  of 
I    chloroform,  and  1  or  2  drops  of  absolute  alcohol  added,  the 
solution  should  not  show  more  than  the  faintest  opalescence, 
and  on   standing  for  24  hours,   should  thi'ow  down  no 
'    appreciable  deposit.     When  a  little  of  the  substance  is 
,    burned,  it  gives  off  violet  vapours  of  iodine.     1  grm.  of 
j    saiodin  is  saponified  by  boiling  for  30  minutes  with  50  c.c. 
j    of  AV*2  alcoholic  potash  solution,  the  alcohol  is  then  driven 
j    off,  and  the  cold  residual  soap  treated  with  40  parts  of  a 
mixture  of  2  parts  of  nitric  acid  and  4  parts  of  water,  to 
which  a  few  grains  of  sodium  sulphite  have  been  previously 
added.     The   whole  is  then  transferred  to  a  separator, 
;    and  the  liberated  fatty  acid  is  shaken  out  with  two  suc- 
cessive 20    c.c.  of  ether.     The    aqueous  layer  is  filtered, 
and  the  bulked  ether  extract  is  washed  twice  with  water, 
the  aqueous  washings  being  added  to  the  aqueous  solution 
first  obtained.     After  washing  the  filter  with  hot  water, 
the  bulked  aqueous  solution  is  warmed  for  a  short  time 
to  dissipate  the  dissolved  ether,  cooled,  and  treated  with 
25  c.c.  of  AVIO  silver  nitrate  solution  and  1  c.c.  of  ferrous- 
ammonium  sulphate   indicator.     The  uncombined   silver 
is  then  titrated  back  with  iV/10  ammonium  thiocyanate 
solution.     At  the  most,  not  more  than  6  c.c.  of  the  latter 
should  be  neces.sary,  equivalent  to  a  content  of  24-13  per 
cent,  of  iodine  in  the  dry  saiodin  taken.     Saiodin  is  intro- 
duced as  a  drug  for  the  medicinal  administration  of  iodine. 

—J.  O.  B. 

Benzosalin     [Methyl    benzoylsalicylate] ;     Teats    for    the 

purity  and  identity  of .     F.  Zernik.     Apoth.-Zeit., 

1906,  21.  9()2— 964. 

Benzosalix  melts  at  84° — 85'  C.  The  solution  (1:49)  in 
alcohol  should  not  give  a  violet  colour  reaction  with  one 
drop  of  ferric  chloride  reagent ;  nor,  after  the  addition  of 
a  few  droj)S  of  nitric  acid,  give  more  than  the  faintest 
opalescence  with  silver  nitrate  solution.  If  0-5  grm.  of 
the  ester  be  boiled  for  three  minutes  with  10  c.c.  of  A'/l 
sodium  hydroxide  solution,  filtered  when  cold,  and  the 
filtrate  be  acidified  with  dilute  sulphuric  acid,  a  crystalline 
mass  soon  Bejjarates.  If  this  be  collected  on  a  filter, 
washed  with  water,  then  treated  with  5  c.c.  of  A'/IO 
sodium  hydroxide  solution,  a  filtrate  is  obtained  which 
gives  a  rusty  l)rown  colour  and  precipitate  with  one  or 
two  drops  of  ferric  chloride  solution,  and  a  deep  violet 
— J.  C.  C.  colour  on  the  addition  of  more  of  the  reagent. — J.  0.  B. 
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Glycocoll ;    Characteristic  reaction  for  .     G.  Deniges. 

Bull.    Soc.    Pharm.,    Bordeaux,    1906;     Rep.    Pharm. 
1906,  18,  533. 

If  a  mixture  of  0-10  gnu.  of  benzamide  and  0-05  grm. 
of  glycocoll  be  heated,  it  first  reddens,  then  turns  brown, 
and  gives  off  odorous  decomposition  products ;  first 
ammonia,  then  benzoic  acid,  then  hydrocyanic  acid,  and 
finally  benzonitrile,  the  odour  of  which  resembles  that 
of  Tonka  beans.  Hippuric  acid  gives  similar  products 
when  heated  alone,  so  probably  that  acid  is  first  formed, 
with  elimination  of  ammonia,  when  glycocoll  and  benz- 
amide are  heated  together. — ,1.  0.  B. 

CMoroform  ;  Preservation  of ,  and  indicator  of  acci- 
dental change  in  it.  P.  Breteau  and  P.  AVoog.  Compt. 
rend.,  1906,  143,  1193—1195. 

Alcohol  has  hitherto  been  the  substance  almost  exclu- 
sively used  to  prevent  or  hinder  the  spontaneous  decompo- 
sition of  chloroform.  The  authors  find  that  a  few  tenths 
per  cent,  of  any  of  the  following  substances  can  be  used 
for  the  same  piirpose : — Spirit  of  turpentine,  purified 
spermaceti,  menthol,  terpineol,  citronellol,  geraniol, 
methyl  or  amyl  salicylate,  guaiacol,  thymol,  safrol,  ionone, 
or  methyl-protocatechuic  aldehyde.  A  little  sphere  of 
elder  pith  painted  with  Congo  red  forms  a  most  delicate 
test  for  the  chlorinated  acid  substances  which  are  the 
first  products  of  decomposition  of  chloroform  ;  it  turns 
blue  even  with  the  minute  amount  formed  by  sealing  the 
capillary  end  of  a  tube  containing  chloroform,  if  no 
precautions  are  taken,  by  cooling  the  liquid,  to  keep  the 
capillary  clear  of  vapour  during  the  sealing.  Chloroform, 
then,  may  be  kept  for  long  periods  in  white  glass  bottles 
with  one  of  the  preservative  substances  mentioned,  and 
will  be  fit  for  use  as  an  anesthetic  as  long  as  the  Congo- 
red  indicator  also  contained  in  the  bottle  retains  its  coloiu'. 

—J.  T.  D. 

Oxalates  of  the  rare  earths  ;  Carrying  down  of  ammonium 

oxalate     by .     G.  P.    Baxter     and     R.  C.  Griffin. 

J.  Amer.  Chem.  Soc,  1905,  28,  1684—1693. 

The  insoluble  oxalates  of  neodymium,  praseodymium, 
yttrium,  and  certain  other  of  the  rare  earths,  when  pre- 
cipitated in  neutral  or  nearly  neutral  solution,  carry  down 
a  considerable  quantity  of  ammonium  oxalate.  In  the 
case  of  neodymium,  the  amount  of  ammonium  oxalate 
carried  down  is  shown  to  depend  on  the  concentration 
of  the  oxalate  at  the  moment  of  precipitation.  Oxalic 
acid  is  not  precipitated  along  with  neodymium  oxalate, 
so  that  the  precipitation  of  ammonium  oxalate  can  be 
prevented  by  adding  a  strong  acid  to  diminish  its  con- 
centration. The  phenomenon  is  attributed  to  the  for- 
mation of  unstable  double  salts,  rather  than  to  true 
occlusion. — E.  F.  A. 

English  Patents. 

Isobornyl  esters ;     Manufacture    of .     R.     E.    Ellis, 

London.  From  Chem.  Fabr.  von  Heyden,  A.-G., 
Radebeul,  Saxony.     Eng.  Pat.  12,630,  May  30,  1906. 

See  Addition  of  June  5,  1906,  to  Fr.  Pat.  365,814  of  1906  ; 
this  J.,  1906,  1116.— T.  F.  B. 

Isobornyl  oxalates  ;  Manufacture  of .     Basler  Chem- 

ischer  Fabr.,  Basle,  Switzerland.  Eng.  Pat.  19,961, 
Sept.  7,  1906.     Under  Int.  Conv.,  May  5,  1906. 

A  snxTURE  of  camphene,  oxalic  acid,  a  condensing  agent, 
and  a  solvent,  is  allowed  to  stand  at  the  ordinary  tempera- 
ture for  two  or  three  days,  or  is  heated  for  a  shorter  time  ; 
the  solvent  is  distilled  off.  the  excess  of  oxalic  acid  removed 
by  means  of  hot  water,  and  the  acid  isobornyl  oxalate  sepa- 
rated from  the  normal  ester  by  means  of  sodium  carbonate, 
the  latter  being  subsequently  purified  by  distillation 
with  steam.  Sulphuric  or  phosphoric  acid  may  be  used 
as  the  condensing  agent,  whilst  acetone  is  a  suitable 
solvent  in  this  process. — T.  F.  B. 

Pharmaceutical    compounds  ;  Manufacture    of    new . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm.  F. 
Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  13,401, 
June  11,  1906. 

See  Fr.  Pat.  367,057  of  1906 ;  this  J.,  1906,  1117.— T.  F.  B. 


Ferments  and  fermented  materials  for  use  in  baking  and  for 

pharmaceutical  and  other  purposes  ;  Production  of  , 

A.  Pollak.    Eng.  Pat.  24,739,  Nov.  29,  1905.   XVIIL4., 
page  63. 

French  Patent. 

Product  that  checks  the  action  of  the  toxin  of  exhaustion  5 

Process  for  the  preparation  of  a .     Kalle  und  Co., 

A.-G.     Fr.   Pat.   368,982,  Aug.   17,   1906.     Under  Int. 
Conv.,  Jan.  25,  1906. 

Products  resembling  the  toxin  of  exhaustion  produced 
in  the  animal  system  by  excessive  muscular  fatigue,  are 
obtained  when  albuminoids  are  decomposed  in  the  cold 
or  at  a  relatively  low  temperature  by  various  reagents 
(caustic  soda,  nitric  or  sulphurous  acid,  or  hydrogen  per- 
oxide) or  by  electrolysis.  If  the  reaction  products  be  then 
heated  for  a  relatively  long  time,  the  toxin  undergoes 
decomposition,  with  formation  of  an  anti-toxin,  which 
can  be  separated  by  dialysis,  and  isolated  by  evaporating 
the  solution  obtained  by  dialysis,  or  by  extraction  with 
acetone,  toluene,  or  other  suitable  solvent.  For  example, 
albumin  is  heated  for  48  hours  at  40°  C.  with  10  parts  of  a 
5  per  cent,  solution  of  caustic  soda,  the  mixture  is  then 
heated  slowly  to  boiling,  and  boiled  for  five  minutes.  After 
cooling  and  neutralising  with  hydrochloric  acid,  the 
solution  is  evaporated  in  a  vacuum  to  a  syrupy  consistence 
at  a  temperature  not  above  50°  C,  and  then  dialysed  with 
distilled  water.  The  resulting  solution  containing  the 
anti-toxin  and  saline  matter  is  evaporated  to  dryness, 
and  the  anti-toxin  extracted  from  the  residue  by  toluene 
or  acetone  — A.  S. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  page  33.) 

French  Patent. 

Photographic  film.     L.  Smith.     Fr.  Pat.  369,043,  Aug.  20, 
1906.     Under  Int.  Conv.,  Aug.  22,  1905. 

See  Eng.  Pat.  16,999  of  1905 ;  this  J.,  1906,  654.— T.  F.  B. 
XXIL— EXPLOSIVES,  MATCHES,  &c. 

(Continued  from  page  35.) 

Trinitrotoluene  •  Application  of in  the  manufacture  of 

explosives.  J.  Rudeloff.  Z.  ges.  Schiess.  u.  Spreng- 
stoffwesen,  1907,  2,  4—6. 
By  direct  nitration  of  dinitrotoluene  with  a  mixture  of 
sialphuric  acid  and  nitric  acid,  and  dependent  on  the  care 
used  in  nitration,  and  the  purity  of  the  materials,  two 
varieties  of  trinitrotoluene  are  obtained — the  one  having  a 
melting-point  of  72°  C— 74°  C,  the  other  77°  C— 79°  C.  By 
recrystallisation  of  the  latter  from  alcohol,  a  third  variety 
is  obtained,  with  a  melting-point  of  81°  C. — 82°  C.  During 
the  past  few  years  trinitrotoluene  of  a  melting-point 
of  72°  C. — 74°  C.  has  been  increasingly  used  in  the  manu- 
facture of  explosive  compounds.  Picric  acid,  at  the  present 
time,  occupies  an  important  place  in  the  explosive  industry 
for  filling  shells  and  many  other  purposes,  but  the  author 
considers  that  trinitrotoluene  will  eventually  replace  it 
for  these  purposes.  A  comparison  is  drawn  between  the 
two  compounds.  Picric  acid  has  the  advantage  of  a  high 
density  (1-65)  in  the  molten  state,  and,  by  itself,  is  safe 
in  handling.  It  has,  however,  the  disadvantage  that  it 
very  readily  forms  explosive  compounds  with  alkalis  and 
many  metallic  oxides.  During  the  course  of  manufacture 
the  fine  dust  of  picric  acid  is  unpleasant,  and  injurious 
to  health,  and  this  is  equaUy  the  case  with  the  vapour 
produced  during  the  process  of  melting  the  picric  acid  to 
cast  it  into  shells.  Its  acid  nature  is  also  a  drawback  as 
regards  its  use  in  cap  and  detonating  compositions,  owing 
to  its  tendency,  during  storage,  to  attack  the  copjier  walls 
of  the  capsules.  Trinitrotoluene  is  safe  to  handle,  per- 
fectlv'neutral,  has  no  deleterious  effect  upon  the  health 
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of  workpeople,  aud  does  not  form  explosive  compounds 
with  alkalis  and  metallic  oxides.  As  an  inCTcdient  of  cap 
and  detonating  couij>ositions,  it  has  been  found  to  stand 
variable  atmo«5pherio  conditions  without  deterioration. 
In  a  Na  8  detonator  the  l-o  grms.  of  fuliniuatc  in  the 
coni}Kv;ition  can  l>e  advantageously  replaced  by  a  mixture 
of  0-7  prm.  of  trinitrotoluetie  and  O-o  grni.  of  fulminate. 
The  density  of  trinitrotoluene  when  nie'ted  and  cast  into 
shells  is  1-5.  A  plastic  explosive  of  a  densitj-  of  1-S5 — 1-90 
can  be  formetl  by  the  use  of  collodion-cotton,  dinitro- 
tolucne,  jxjtassium  chlorate,  and  trinitrotoluene.  If  lead 
nitrate  is  used  in  place  of  potassium  chlorate,  a  density  of 
20  can  bo  obtained,  and  advantages  are  claimed  for  the 
nse  of  such  a  composition  in  shells,  as  a  substitute  for  picric 
•cjd.— G.  W.  McD. 


XXni.— ANALYTICAL  CHEMISTRY. 
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APPARATUS,  die 

EifOLiSH  Patent. 

Cupd'S ;    Construction    of for   a^ggay    purposes,    and 

trays    imployed    thrreirith.     W.    S.    Rawson,    London. 
Eng.  Pat.  -26.073.  Dec.  14.  19()5. 

Thb  cupel  is  placed  on  a  small  reces.-<ed  tray.  in.stead  of 
on  the  floor  of  the  muffle.  Eitlier  the  cupel  or  the  tray 
is  provided  with  three  projecting  ribs,  so  that  contact 
between  the  cui)el  and  tray  is  made  at  three  points  onlj', 
thereby  lead  oxide  does  not  ])enetrate  into  the  tray  until 
the  cupel   is  saturated. — A.  (J.  L. 

ISORG  ASIC— QUA  LIT  ATI  VE. 

Copper  :   Senmtive  reaction  for ,  and  a  microchemical 

t«M  for  zino.     H.  C.  Bradlev.     Amer.  J.    Science,  1906 
[4].  22,  320— 328.     Chem.  Centr..  1906,  2,  1873. 

Thi  blue  coloration  of  the  hsemato.xylin  of  logwood  by 
copper  salts  is  a  very  delicate  reaction,  capable  of  detecting 
the  presence  of  copper  at  a  dilution  of  1:1000.000,000, 
being  lOOO  times  as  sensitive  as  the  potassium-iodide- 
htarch  reaction,  and  IO.<KJO  times  as  sensitive  as  the  ferro- 
cyari    '  '    .n. 

'/.  ^^side  is  a  crystalline  substance  which  can 

be  t.^  ...  ;.:itied  under  the  microscope  in  the  presence 
of  the  msoluble.  amorphous  nitroprussides  of  other  heavy 
metal.t.  The  solution  in  which  the  zinc  is  to  be  detected 
should  not  Ije  too  dilute,  and  it  is  well  to  remove  copper  by 
mean^  of  hydrogen  sulphide. — A.  S. 

IS  ORG  A  SIC— QV  AST  I T.  I TI  VE. 

Indicators  I  StudieA  on .     E.  .Salm.     Z.  physik.  Chem., 

1906,  57,  471—501. 
Tmi  author's  work  is  treated  imder  the  following  head- 
ings : — Part  I.  Application  of  indicators  to  measurement 
of  affinity — MethofJs  for  the  determination  of  the  dis- 
sociation constant  ;  indicator- method  ;  standard  solu- 
tions ;  gas-cell  measurement  ;  ex[)erimental  arrangements 
and  apparatus ;  measurements  ;  examination  of  indi- 
«ators  ;  colorimetric  measurement  of  reactions.  Part  II. 
Application  of  indicators  in  volumetric  analysis — Earlier 
investigations  ;  principle  of  the  method  ;  preparation  of 
■otatioDs  ;  the  colorimeter  ;  results  of  measurements  ; 
tliMntiealrwalts.— A.  S. 

Ferrous  salts  ;    Titration  of with  alkali  /ii/fMModile. 

E.    Rupp   and    .M.    Horn.     Arch.    Pharm.,    1906,    244 
671—575. 

It  is  fotind  that  the  oxidation  of  ferrous  salts  by  iodine 
F"""     '  •    rapidly  in   pres<-nfe  of  caustic  alkali  than 

"h'  ■  wilt   IS   uM-d.  as  in   the   ]>t<xchh  previously 

de*.i... ./..    H»03.  •J.'JO).     A   mea-ured   quantity  of 

the  neutral  or  moderately  arid  solution  of  the  ferrous 
salt  i-s  addefl  to  a  measured  ex'ess  of  N/IO  irxline  solution, 
and  the  whole  is  rendered  distinf-tly  alkaline  with  jV/1 
</r  5  jicr  c'-nt.   alkali   hydroxide  »/.;lution.     After  a  few 


minutes,  the  mixture  is  rendered  acid  by  the  addition 
of  glacial  acetic  acid  (a  volume  equal  to  that  of 
the  alkali  \tsed)  or  oxalic  acid  (a  weight  in  grms. 
equal  to  half  the  number  of  c.c.  of  alkali),  and  then,  after 
5 — 10  minutes,  the  solution  is  made  up  to  100  c.c,  and  the 
excess  of  iodine  titrated  witli  tliiosulphato  and  starch 
solution.  1  c.c.  of  A^/10  iodine  solution  =  0-005588  grm. 
of  iron.  Ammonium  salts  interfere  with  the  reaction, 
but  manganese  salts  have  no  influence. — A.  S. 

Cadmium  :   Determination  of as  oxide.     C.  P.  Flora. 

Amer.   J.    Science,   20,    456.     Chem.    News,    1906,    94, 

305—306. 
McsPRATT  (this  J.,  1894,  "211  ;  compare  also  ililler  and 
Page,  this  J.,  1901,  1029)  has  pointed  that  the  method  of 
determining  cadmium  by  precipitating  as  carbonate,  and 
igniting  the  latter  to  oxide,  gives  inaccurate  results  owing 
to  the  reducing  action  of  the  charred  filter-paper  on  the 
oxide.  The  author  has  found,  in  agi  cement  with  Browning 
and  Jones  (Amer.  J.  Science.  1893  [3],  46,  280;  1896, 
[4],  2,  269),  that  if  the  precipitated  carbonate  be  collected 
on  an  asbestos  filter  in  a  Gooch  crucible,  the  method  gives 
excellent  results.  In  the  ignition  of  the  precipitate,  care 
must  be  taken  to  avoid  the  reducing  action  of  any  unburned 
gas  from  the   burner. — A.  S. 

Free  sulphur  ;  Determination  of .     E.  Berger.     Compt. 

rend.,  1906,  143,  1160— 1161. 

A  QUANTITY  of  the  substance  containing  0-1 — 0-2  grm. 

of  free  sulphur  is  taken.  It  is  covered  by  10  c.c.  of  fuming 
I  nitric  acid,  and  0-5 — 1-0  grm.  of  potassium  bromide  is 
I  added.  After  a  few  minutes,  the  sulphur  is  completely 
I  oxidised  and  dissolved,  the  liquid  is  then  evaporated  to 
I    dr\Tiess,  and  two  or  three  times  taken  up  with  a  little 

hydrochloric  acid  and  re-evaporated,  so  as  to  expel  nitric 

acid.  The  precipitation  by  barium  chloride  is  then  carried 
I  out  in  the  usual  way.  The  method  can  be  applied  to 
I  pellets  of  sulphur  formed  during  the  attack  of  natural 
I  sulphides  by  nitric  acid,  or  to  carbon  bisulphide  extracts, 
j  which  contain  otiier  substances  (tarry  matters  for  example) 
j    in  addition  to  sulphur. — J.  T.  D. 

'    Iron  ores ;   Determination  of  iron  in by  the  perman- 

gnnate  method.     A.  Miiller.     X.,  page  50. 

[Silver]  Ores  from  the  Cobalt  district  [Canada];   Sampling 
and  assaying  of .     F.  F.  Colcord.     X.,  page  50. 

Chinese  tin.     F.  Brown.     X.,  page  51. 

Copper    sulphate    and    sulphuric    acid;    Method  for   the 

rapid    determination    of in   galvanoplastic   baths 

A.  Wogrinz  and  J.  Kittel.     XIB.,  page  54. 

ORGANIC— QUALIT ATI  VE. 

Benzosalin  [Methyl  benzoylsalicylate]  ;   Tests  for  the  purity 
and   identity  of .     F.    Zerink.     XX.,    page   66. 

Glycocoll ;    Cliaracteristic  reaction  for .     G.   Deniges. 

XX..  page  67. 

Chloroform  ;  Preservation  of ,  and  indicator  of  accidental 

changejin  it.     XX.,  page  67. 

ORGANIC— QU  AS  TIT  AT  I  VE. 

Nitrites    and    carbamines ;     Determination    of .     H. 

Guillemard.     Compt.   rend.,    1906,    143,    1158—1160. 

The  most  usual  occasion  on  which  nitriles  and  car- 
bamines have  to  be  separated  and  determined  is  when 
they  have  been  produced  together  by  the  reaction  of  an 
alkyl  iodide  on  a  metallic  cyanide.  The  mixture,  to 
which  has  been  added  strong  solution  of  potassium 
cyanide  and  enough  fjotassium  hydroxide  to  render  it 
alkaline,  is  distilled.  The  distillate  contains,  besides  any 
nitrilc  and  carbamine  present,  the  excess  of  alkyl  iodide, 
ammonia,  and  a  trace  of  hydrocyanic  acid.  It  is  rendered 
strongly  alkaline  by  potassium  hydroxide  and  redistilled, 
when  the  hydrocyanic  acid  is  completely  retained.  To 
the  distillate  is  added  a  known   volume  of  standard  sul- 

Ehuric  acid,   and  after  complete  hydrolysis    of    the    car- 
aminc  (whi(;h  is  known  by  the  disaj)j)earance  of  its  smell), 
the  excess  of  acid  is  titrated ;    this  gives  the  ammonia 


Jan.  31,  1907.] 


Cl.   XXIV.— scientific  &   TECHNICAL  NOTES. 


69 


The  liquid  is  now  distilled,  when  the  nitrile  passes  over 
completely.  The  liquid  remaining  in  the  retort  is  boiled 
with  concentrated  sulphuric  acid  till  h3'drolysis  is  com- 
plete, then  rendered  alkaline,  and  the  ammonia  distilled 
off  and  determined.  Deducting  from  the  total  amount  of 
ammonia  that  originally  present  as  such,  there  remains  that 
derived  from  the  hydrolysis  of  the  carbamine.  The  distillate 
from  the  hydrolysis  of  the  carbamine.  The  distillate 
containing  the  nitrile  is  heated  in  sealed  tubes  at  150°  C. 
for  some  hours,  and  the  ammonium  salt  produced  by 
hydrolysis  of  the  nitrile  determined. — J.  T.  D. 

Benzene    in    illuminating    gas ;     Technical    determination 
of .     D.  A.  Morton.     II.,  page  40. 

Bosin  in  varnishes  ;   Determination  of .     A.  H.  Gill. 

XIIIJ5.,  page  58. 

Tannic  acid  ;  Determination  of in  tanning  materials. 

W.  Vaubel  and  0.  Scheuer.     XIV.,  page  59. 

Beducing  sugars  ;    Determination  of .     G.  Bertrand. 

XVI.,  page  60. 

Fat    in    h utter ;     Determination    of .     A.    Froehner. 

XVIII J.,  page  63. 

Celbdoid ;      Analysis     of •.     H.     Dubovitz.     XIX., 

page  65. 

■Strychnine ;     Determination    of in    Nux     vomica, 

by  the  nitric  acid  process.  [Modification  of  Gordin's 
method.']  M.  H.  Webster  and  R.  C.  Pursel.  XX., 
page  65. 

Morphine  ;    Determination  of 
fication  of  Leger's  method]. 

Saiodin  [Calcium  monoioddbehenate^  ;    Characters  of  and 
tests  for .     F.  Zernik.     XX.,  page    66. 


—  in  opium  [by  a  modi- 
Picard.     XX.,  page  65. 
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Thoriiun    and 
B.    Szilard. 


uranium  ;     Colloidal    compound    of   . 

Compt.   rend.,    1906,   143,    1145—1147. 

By  adding  freshly  precipitated  thorium  hj'droxide  to  a 
boiling  2  per  cent,  solution  of  uranium  nitrate,  a  deep 
red  solution  is  obtained,  which  contains  a  colloidal  com- 
pound of  thorium  and  uranium.  Uranium  chloride  gives 
a  similar  solution,  having,  however,  a  tint  inclining  to 
yellow.  The  solution  decomposes  readily  above  25°  C, 
but  if  it  be  evaporated  to  dryness  at  the  ordinary  tempera- 
ture, the  solid  remaining  is  very  stable  when  heated, 
darkening  considerably  in  colour,  and  forming  a  dense 
vitreous  mass.  The  substance,  dried  at  the  ordinary 
^mperature  in  vacuo,  contains  thorium,  72 — 74;  uranium, 
4 — 5"5  ;  oxygen,  10 — 11  ;  water,  12 — 13  per  cent. — J.T.D. 

Electrolytic    conductivity ;     Belation    of    chemical    activity 

to .     J.    L.    Sammis.     J.   of   Phys.   Chem.,     1906, 

10,  593—625. 

By  the  substitution  of  benzene  for  some  of  the  water  in 
aqueous  acid  solutions,  the  author  has  found  that  the 
activity  of  acids  in  inverting  sugar,  catalysing  esters,  and 
■dissolving  magnesium  can  be  made  to  vary  independently 
of  the  electrolytic  conductivity  of  the  solutions.  A  large 
proportion  of  the  experimental  work  is  devoted  to  a 
.study  of  the  replacement  of  one  metal  by  another  in 
non-conducting  solutions  of  metallic  salts.  For  instance, 
the  author  has  found  that  some  metals,  notably  lead, 
can  replace  copper  from  copper  oleate  dissolved  in  various 
organic  solvents,  although  the  solutions  behave  as  fairly 
good  insulators.  In  this  replacement  lead  was  found  to 
be  more  active  than  sodium,  magnesium,  iron,  and  other 
more  electro-positive  metals.  Solutions  of  the  palmitate 
and  capronate  of  copper  exhibit  similar  properties,  and 
fused  copper  oleate  at  100°  C.  is  decomposed  by  metallic 
lead.  Further  the  author  contends  that  even  in  these 
non-conducting  solutions  the  solvents  are  not  indifferent, 
since  in  69  solutions  in  different  solvents  lead  decomposes 
copper  oleate,  whilst  in  a  further  14  solutions  no  replace- 
ment occurs.  The  author  considers  that  these  and  similar 
•experiments  show  conclusively  that  no  constant  relation 


exists  between  electrolytic  conductivity  and  chemical 
activity,  or  in  other  words,  that  these  do  not  stand  to  each 
other  in  the  relation  of  cause  and  effect. — R.  S.  H. 

Nitrobenzene  ;   Beduction  of by  fatty  alcohols  in  the 

light.     G.   Cianiician    and    P.    Silber.     Ber.,   1906,    39, 
4343—4344. 

The  authors  have  showTi  that  nitrobenzene  is  reduced 
by  certain  fatty  alcohols  according  to  the  scheme  : — 

C6H5.XO2 >C6H5.NH.OH j-CgHs-NHa, 

where,    however,    instead    of    phenylhydi-oxylamine,    its 
isomeric     transformation  -  product     (/?-aminophenol)     is 
obtained.     No   aldehyde    was   detected   in  the  products, 
and  it  was  considered  that  this  condensed  with  the  aniline 
j    to    form    the  corresponding    quinoline    base  which    was 
actually  isolated.     It  was  possible  that  this  base  had  been 
formed  by  the  action  of  light  on  aniline,  and  in  order  to 
j    test    this   point,    70   gi-ms.    of    aniline   were   mixed  with 
j    70    grms.    of    paraldehyde    and    exposed    to     Hght    for 
j    a    year,    but    after    this    time  no  change  had  occmred. 
It  was  to  be  expected,  therefore,  that  by  avoiding  the 
presence  of  acid  in  the  above  reaction  the  formation  of 
quinoline  bases  might  be  prevented,  and  when  this  pre- 
caution was  taken  in  the  case  of  nitrobenzene  and  ethyl 
alcohol,  only  a  slight  trace  of  quinaldine  was  detected. 

—J.  C.  C. 
New  trinitroacetaminophenol  and  its  use  as  a  synthetical 
agent.     Raphael    Meldola.     Chem.    Soc.    Trans.,  1906, 
89  and  90,  1935—1943. 

When  diacetyl-p-aminophenol  is  nitrated  by  dissolving 
it  in  cold  fuming  nitric  acid,  the  first  product  is  the  mono- 
nitro-derivative,  C6H3(OCO.CH3)(N02).NHCO.CH3  =  1:3:4, 
corresponding  to  the  m-nitro-p-aminophenol  of  Hahle 
(J.  prakt.  Chem.,  1891,  [ii.],  43,  63  ;  Reverdin  and  Bucky, 
Ber.,  1906,  39,  2687).  This  mononitrodiacetyl  compound 
can  be  further  nitrated  by  dissolving  it  in  a  mixture  of 
fuming  nitric  and  strong  sulphuric  acids,  when  a  trinitro- 
acetaminophenol is  produced.  This  new  trinitro-deriva- 
tive  is  remarkably  active  as  a  sjTithetical  agent,  owing 
to  the  extreme  mobility  of  one  of  the  nitro-groups.  It 
crystallises  in  yellow  needles  melting  with  decomposition 
at  178° — 179°  C.     The  constitution  is  shown  to  be 

C6H,OH(l),N02(2),N02*(3)NHCO.CH3(4),N02(5)H, 

the  nitro-group  in  the  meta  position  and  marked  *,  being 
the  mobile  gi-oup.     The  action  of  various  amines  on  the 
trinitro-compound  has  been  studied  and  the  final  products 
shown  to  be  substituted  benzimiuazoles  of  the  type 
NOo  NR' 

NO2  N 
where  R'  is  the  radicle  present  in  the  amine  used.  The 
trinitro-compound  reacts  also  with  hydrazines  with  the 
formation  of  hydrazo-compounds,  which  pass  by  oxidation 
into  azo-compounds.  Thus,  by  the  action  of  phenyl- 
hydrazine  a  derivative  of  hydroxyazobenzene  is  formed, 
which  is  interesting  because  of  its  instability. 

Stigmasterol,   a  new  phytosterol  from  Calabar  beans.     A. 

Windaus  and  A.  Hauth.  Ber.,  1906,  39,  4378—4384. 
Phytosterol  prepared  from  Calabar  beans  and  melting 
at  133°  C.  was  acetylated,  and  the  bromine  addition 
product  of  the  acetate  formed.  On  crystallisation  this 
was  readily  resolved  into  two  fractions,  which  were 
reduced  to  the  corresponding  alcohols.  The  alcohol  from 
the  easily  soluble  broinidc  melts  at  136° — 137°  C,  and  is 
identical  with  sitosterol,  the  phytosterol  of  wheat  germs. 
The  alcohol,  CggH^gO,  or  C30H50O,  obtained  from  the 
difficultly  soluble  bromine  addition  compound  melts 
at  170°  C.,  and  the  name  stigmasterol  has  been  given  to  it. 
The  phytosterol  of  wheat  germs  is  a  single  substance. 
The  phytosterol  of  rape-seed  oil  gives  a  soluble  dibromo- 
acetate  and  a  difficultly  soluble  tetrabromo-acetate. 
The  tetrabromide  of  stigmasteryl  acetate  crystallises  from 
chloroform  and  alcohol  in  four-  or  six-sided  leafiets  and 
decomposes  at  211° — 212°  C.  Stigmasteryl  acetate 
crystallises  from  alcohol  in  rectangular  leaflets  melting  at 
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\4V  C.  Stigmasterol  eloeely  rwembles  phytosterol  in 
colour  reactions  and  crystalline  form.  It  crystallises 
with  one  molecule  of  water,  and  has  [a]~^  -  -Jo-Ol" 
in  chloroform,  and  [a]~p  ,=  -44-li7''  in  ether.  Several 
other  esters  and  the  chloride  are  described. — F.  Shdn. 

.Yfif  .-lets  of  Parliament. 
The  foHowinv:  Acts  of  Parliament  were  jiassed  during 
the  last  Session  : — Workmen's  Compen.sation  Act,  Notice  of 
Accidents  Act.  Trades  Disputes  Act.  Census  of  Production 
Act,  The  Alkali,  Jtc.  Works  Act.  Fertilisers  and  Feeding 
Stuffs  Act.  These  Acts  may  be  purchased  from  Messrs. 
Wyman  and  Sons,  Ltd.,  Fetter  Lane.  London,  E.C. 

ForxDJiTioN    OF    A    Nkw     School    of    Dyeing    and 

BlKACRING.    IX    THB    (iL.iSliOW  AM)  WkST  OF  SCOTLAND 

Technical  College. 

The  trustees  of  the  late  Mr.  T.  CJraham  Young  have 
prvsentetl  to  the  tJovemors  of  the  Glasgow  and  West  of 
Sotlaml  TtH-hnical  College  a  sum  of  £10.000  to  assist  in 
making  provision  for  the  teaching  of  dyeing  and  bleaching 
in  connection  with  the  Chair  of  Technical  Chemistry  in 
the  Collese.  Mr.  Young's  trustees  have  also  voted  a 
sum  of  £.^.'>o  for  the  equipment  of  the  laboratory  for  the 
chair.  Mr.  T.  Graham  Young  was  the  youngest  son 
of  the  late  Dr.  James  Young.  F.R.S.,  the  founder  of  the 
petroleum   and   paraffin  industries. 
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Chemical  Trade  Statistics  for  1906. 

The  following  table  shows  the  imports  and  exports  of 
chemicals,  &c  .  to  and  from  the  United  Kingdom  for  the 
twelve  months  ended  December.  1905.  and  1906,  as  given 
in  the  Board  of  Trade  returns  :  — 

Imports. 


Bleaching  materials    

Bonm  compoonds 

BrtnwtoDP 

Coal  pruduct«.  not  dyes 

Cream  ol  tartar 

tilycerin 

Ammonium  chloride    . . . , 

Saltpetre   , 

l^'ls  r<>mf>ound» 

-    ■    '    '      idd   


1    

'ed  chemicals 


..i.<l  talt*    

.  r.-ited    dniKB    and 


■\    alizarin    dyes 


£ 
cwt. 
oz. 

£ 
cwt. 


.- , ......  ■■,■    .iidlBo    „ 

UUier  coai-tar  dyes 

Indigo    

]|ei(.uj> lb. 

Gam  arabtc cwt. 

Shellac  Ac 

Turpentine    

Boapa,  hooaehold 

Tctiet-Map    

TUh  oils    tons 

Palm  oil,  onrcHned cwt. 

Seed  Otis   tons 

o\i\'   Mi    tuns 

cwt . 

Ball*. 

•lue   cwt. 

iUMb cwt. 

Oaaao   tons 

S'^lium  fiitrat« „ 


rinlng cwt. 

tons 


cwt. 
tons 
cwt. 


I'arafTUi   wax 

htsrch.  indoding  dextiln  . 


236,396 

254,553 

400,313 

92,303 

66,840 

75,924 

4,569 

182,052 

365,703 

92,691 

36,443 

1,942,998 

31,251 

70fi,866 

1,137,891 

57,703 

174,363 

32.246 

1,331 

8,201 

2,552.586 

73,222 

99,862 

526,679 

274,238 

19,631 

25,508 

1,144,368 

41.467 

12.042 

740,40.5 

300,110,335 

1.742.819 

1,610,629 

29,223 

104,436 

420,988 

663,604 

3,247 

7,078 

676,924 

25,652 

306.113 

17,406 

28H,384 

908,082 

1.432.214 


238,123 

373,867 

500,650 

91,264 

64,173 

49,058 

9,410 

223,262 

310,267 

89,904 

36,779 

2,103,437 

24,602 

1,973,039 


1,028, 

57, 

188, 

39, 

7, 

2,911, 

77, 

82, 

512, 

309, 

18, 

27, 

1,223, 

47, 

14, 

000, 

299,251, 

1,93.1, 

1,650, 

24, 

lOH, 

442, 

3.30, 

l\ 

676, 

18, 

283, 

IB, 

278, 

985, 

1,540, 


629 
291 
061 
042 
676 
641 
742 
131 
290 
836 
975 
554 
808 
787 
008 
386 
719 
714 
837 
727 
906 
486 
970 
479 
217 
318 
419 
099 
371 
148 
441 
080 
485 


Exports. 


1905. 


Bleaching  materials cwt. 

Coal  proilucts,  not  dyes — 
Aniline  and  coal-tar  oils.     ,, 

Carbolic  add    

Naphthalene  and  antlira- 

cene „ 

Other  sorts 

Copper  sulphate tons 

Cream  of  tartar cwt. 

Dyestutfs — 

Products  of  coal-tar  ....     „ 
Other  sorts 

Glycerin 

Chemical  manures tons 

Quinine  and  salts    oz. 

Unenumerated    drugs    and 
medicines £ 

Ammonium  chloride cwt. 

Painters'  colours    „ 

Soda,  ash    

Bicarb ,, 

Caustic 

Crystals , 

Sulphate    

Other  sorts 

Sulphuric  acid    

Tartaric  acid    ,, 

Unenumerated  chemicals  . .     £ 

Soap,  household cwt. 

Toilet-soap    


937,000 

896,910 
135,832 

101,517 

9,185,285 

55,881 

1,194 

60,247 
185,781 
1-47,173 
561,790 
891,501 

1,415,932 

99,269 

1,786,985 

1,491,646 

426,481 

1,508,955 

201,129 

742,332 

347,185 

85,866 

1,583 

2,478,085 

1,167,976 

43,837 


Re-Exforts. 


Gum  arable cwt. 

Shellac  and  other  lacs 

Mercury lb. 

Boron  compounds  cwt. 

Coal  products,  not  dyes    . .     ,, 

Cream  of  tartar 

Glycerin 

Ammonium  chloride   ,, 

Saltpetre   , 

Sulphuric  acid    

Tartaric  acid    

Unenumerated  chemicals  . .     £ 

Cinchona cwt. 

Quinine  and  salts    oz. 


1906. 


1,003,537 

1,330,000 
114,371 

89,951 

10,144,835 

42,982 

1,247 

42,723 

200,523 

157,725 

583,564 

1,058,829 

1,498,498 

130,585 

1,947,112 

1,901,488 

404,740 

1,592,465 

189,970 

980,099 

373,748 

98,029 

1,510 

2,774,535 

1,131,294 

46,364 


23,920 

17,982 

91,391 

64,870 

1,599,826 

2,078,449 

21,774 

42,655 

1,990 

9,216 

10,619 

6,783 

41,283 

12,481 

2,703 

620 

10,520 

11,196 

46 

4 

4,429 

3,382 

203,922 

188.464 

10,700 

8,590 

103,939 

109,742 

New  Books. 


H.  W.  VoGEL.  Photochemie  und  Beschrbibung  der 
Photographischen  Chemikalien.  Fiinfte  veranderte 
und  vermehrte  Auflage,  bearbeitet  von  Dr.  Ernst 
KoNio.  Gustav  Schmidt's  Verlag  (vorm.  Robt.  Oppen- 
heim),   Berlin.     1906.     Price  Mk.  11. 

8vo  volume,  containing  363  pages  of  subject  matter  and 
the  alphabetical  index,  followed  by  nine  illustrative 
plates.  The  text  contains  seventeen  illustrations.  The 
subject  matter  is  subdivided  as  follows :  I.  Physical 
Action  of  Light.  II.  Photochemistry,  or  the  Doctrine 
of  the  Chemical  Action  of  Light — (i.)  Action  of  Light  on 
Inorganic  Substances,  (ii.)  On  Organic  Substances,  (iii.) 
Influence  of  Light  on  the  Living  Processes  in  Plants  and 
Animals.  III.  Compounds  of  the  Lighter  Metals.  1\. 
Compounds  of  the  Heavier  Metals.  Compounds  i  of 
Mercury,  Copper,  I>ead,  Tin,  Bismuth,  Vanadium, 
Molybdenum,  and  Tungsten.  The  Metals  of  the  Iron 
Group.  V.  I)(;Hcri|)tion  of  the  Photographic  Chemicals — 
(i.)  Metalloids,  (ii.)  Solvents,  (iii.)  Acids,  (iv.)  Bases 
and  Salts,  (v.)  Organic  Bases,  (vi.)  Reducing  Agents 
and  DcvelofMjrs.  (vii.)  DyestufTs  (Colouring  Matters). 
(viii.)  Picture  Bases,  such  as  Cellulose,  Starch  Flour, 
Albumin,  Nitrocellulose,  Casein,  Gelatin,  &c.  ,  (ix.) 
Paper. 
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"D    f       f     T  lei-  '^"  Van  der  Toom.     Reduction  of  ore.*    Jan.  9. 

Faieni     1<1SI.  ,g_  Fletcher.     Crucible  furnaces.     Jan.  9. 

Where  a  complete  Specification  accompanies  an  Application,       -pip^-^Up,.      Aretallurrncal  furnaces      Jan  9 
asterisk  is  affixed.     The  dates  given  are  (i)  in  the  case  of  AppU'4.  i^ietcnei.     .uerauurgicai  lurucces.     dan  », 

tions  for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case)3    Jumau.     Process     for     obtaining     pure     copper.* 
Complete  Specifications  Accepted,  those  of  the  Official  Joiarn  ,^ 
in  wliich  acceptances  of  the  Complete  Specifications  are  advertis  ^"• 

Complete  Specifications  thus  advertised  as  accepted  are  open  2.  Raschen,  Taylor  Kynaston.  and  The  United  Alkali 
-nspection  at  the  Patent  Office  immediately,  and  to  oppositi  Recovery  of  zmc  tx-oin  liquors  containing  zmc  and 
within  two  months  of  the  said  dates.  or  other  metals.     Jan.  10. 

— ~ =-  COirPLETE   SPECIFICATIOXS    ACCEPTED. 


I.-PLANT,    APPARATUS.    AND    MACHIXERY.'f  (1906)    Goldschmidt.     Thermic  mixtures  for  use  in 
'  '  ilummo-thermic  process.     Jan.  16. 

Applications.  )89  (1906).  Lafontaine.     See  under  XI. 

111.  Wheeler.     Gas  stoves  for  blast  furnaces.     Jan.  2.  .069  (1906).  Machlet.     Case  hardening  steel  and  iron 

353.   Clarke.     Apparatus    for    punipinEr    electrolvtic   '  ^^'        '       "       ,      ,        ^       ., ,     j-  t        ic 

corrosive  solutions.     Jan.  7.  "         1,021  (1906).  Borbeck.     Crucible  furnaces.     Jan.  16. 

420.   Baker.      Means    for    treatins    substances    und^.062  (1906).  Siemens  und  Halske  A.-G.     Production, 
pressure.*     Jan.  7.  ^  ichnically  pure  tantalum.     Jan.  lb. 

443.  Shiner.     Rotar}'  kilns.*     Jan.  7. 

528    Maschinenfabr.  Oerlikon,  Wiithrich,  and  Stirnimfvj  _j,lecTRO-CHEMISTRY   AND   ELECTRO- 

529.  ^Maschinenfabr.    Oerlikon,    Allen,    Wiithrich.    a: 
Stirniman.     Utilisinp;  the  steam  arising  from  the  conce  4pplicatioxs. 

tration  or  evaporation  of  solutions,  extracts,  and  otl 

aqueous  liquids.     Jan.  8.  Cowper-Coles.     Electrodeposition  of  metals.    .Jan.  1. 

Complete  Specifications  Accepted.  4.  Jumau.     Metallurgical     and     electrometallurgical 

nco     iinr^ns        tt  \      t  t  ■    ess  for  producing  pure  copper.     [Fr.  AppL,  March  20, 

958     (1906).       Hargreaves.      Appliances     for     mixi. -,,^     Ta 
liquids  in  proportional  quantities.     Jan.  16.  *'-'  '     '  ^,        ■    r  *     -f       n. 

-Aa-  /ir.Af\      zi     ^. /T        \      o         j     t-tt  >6.  Cowper-Coles.     Electric  furnaces.*     Jan.  9. 

/OO/   (1906).     Hunt  (Love).     See  under  Wl.  ^ 

7450  (1906).     King  and  Burnett.     Gas-heated  fuinac'  Complete  Specifications  Accepted. 

Jan.  16. 

10.501  (1906).     Porteus.     ^Machines    for    mixing    pU  (1906).  Pettit.     Electric  furnaces.     Jan.  9. 
verulent  and  giamdar  materials.     Jan.  9.  »89  (1906).  Lafontaine.     Electrolytic  process  for  treat- 

13,751  (1906).  Gewecke.    Regenerative  furnaces.  Jan.3opper  ores  and  copper  waste  for  the  recovery  of  pure 

17,062  (1906).     Chenot  and  Van  Genechten.     Appai'er.     Jan.  9. 
tus  for  impregnating  liquids  with  gases.     Jan.  10.  )24  (1906).  Cowper-Coles.    Electrodeposition  of  copper 

other  metals.     Jan.  16. 

IL— FUEL,  GAS,  AND  LIGHT. 

Applications.  .—FATTY   OILS,    F.\TS,    WAXES,    AND   SOAPS. 

200.  McMullen.     Gas  producers.     Jan.  3.  Co.mplete  Specifications  Accepted. 

438.  Lavezzari.     Burner    for    gaseous    or    liquid    I'n  ,     ,       ,  .         i    t^  i  •      t>  „+-.,^ 

[Fr.  Appl..  Jan.  12,  1906.1*     Jan.  7.  ),942  (190o).  Macherski   and    Koperski.     Preparation 

rrc    T?  .n      D     1     ^-        f       1        ^*    1    ■  T      decolorising  fats,  oils,  resins,  syrups,  varnishes,  &c. 

566.  Farnsworth.    Production  of  carburetted  air.  Jan.  !^^  o  >         ' 

585.  Rubert.     Pi-oduction  of  incandescent  filaments  i      '  ^  ^,^^^   Simpson.     Decomposition   of 

electric  lamps,  and  arc  light  electrodes.-     Jan.  9.  and  other  organic  bodies.     jL.  9. 

666.  Kroner.     Determining  the  intensity  of  gases       ^  ^^^g.    FuUerton,  Hodgart.  and  Barclay,  Ltd.,  and 
means  of  manometers. *     Jan.  10.  ^^^^  V         ^,^^  ^^^^^.^^  ^^^^  »^^  oil-boUing  and  distUling 

800.  Collins.     Manufacture  of  retorts  for  gas  and  otl  ^^^^      j^^j^   \q 
furnaces.     Jan.  11.  ^^^^  (1906).  Metz  and  Clarkson.     Process  of  bleaching 

805.  Mieville.     Apparatus  for  the   production   of  c;„j^^j  j^^^g      Jan.  9. 
buretted  air.*     Jan.  11. 

Complete  Specifications  Accepted.  j  —PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 

26,262(1905).     Feld.     SeexinderWl.  '  INDIA-RUBBER,  &c. 

3225  (1906).      Just,     Hanaman,     Landesberger,     ai 
Verein.     Elektricitiits     A.-G.     Manufacture     of     inca  {A.) — Pigments,  Paints. 

descing  bodies  for  electric  incandescent  lamps.     Jan.  16. 

18,152  (1906).      Van      Vriesland.      Incandescent     g  Complete  Specification  Accepted. 

mantle.     Jan.  9.  -j^5  (1906)    Smith.     Drying  pulp  white-lead.    Jan.  16. 

21,847  (1906).     Act.-Ges.     f.     Sela.sbeleuchtung.     Pi 
duction  of  a  constant  mixture  of  gas  and  air.     Jan.  9.  ij^  \ Resins    Varnishes. 

III.-DESTRUCTIVE  DISTILLATION,   TAR  Complete  Specifications  Accepted. 

PRODUCTS,  PETROLEUM,  AND  2,942  (1905).  Macherski  and  Koperski.    See  under  Xll. 

jMINERAL  waxes.  186  (1906).  Laurie  and  Baily.     Apparatus  for  measur- 

the  resistance  to  scratching  of  varnishes,  lacquers,  and 
Application.  like.     Jan.  16. 

723.  Maiden  &  Maiden.     Treatment  of  tars  and  pitcl773  (1906).  Linoleum  Manufacturing  Co.,  and  Vincent, 
to   render   them   more   suitable   for   industrial    purpo.soaratus  for  making  linoleum  and  the  like.     Jan.  10. 
Jan  10. 
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XIV.— TAXXIXG.   LEATHKR.  GLUE,  SIZE.   Ac 

I'OVPLKTK    SrKClKUATIOX    ACCEPTED. 

310  (11)<K>).  Piin.     Dryins:  leather.     Jan.  10. 

\V1.— SUGAR.     STARCH.     GUM,     &c. 
Appucatiox. 

653.  Newlaiids  and  Eastick.  Improving  the  iiuaHty  of 
caraniels.     Jan.  i>. 

XMI.— BREWING,  WINES,  SPIRITS,  &c. 

Applicatiox. 

816.  Sauer.  Production  of  Tinaceous  beverages  from 
pure  hemoglobin  free  from  serum.  [Oer.  Appl.,  Jan.  11, 
UHK.  ]•     Jan.  11. 

Complete  Spkcific.\tio>s  Accepted. 

7T(»"2  (1906).  Faulkner.  Apparatus  for  producing  malt 
extract  or  wort.     Jan.  U>. 

13.82S  (liXHi).  I.*an  (Miihlenbauanstalt  imd  Maschinen- 
fabr.  vorm.  Gebr.  Seek).  Processes  for  obtaining  a  high 
return  of  extract  from  malt.     Jan.  Ui. 

X\'IIL— FOODS  ;     SANITATION,  WATER 
PURinCATIOX;      AXD    DISINFECTANTS. 

(.4.)— Foods. 
Application-. 
53.  Hooker  and  Thew.     Baking  powder.     Jan.  1. 
Complete  Specifications  Accepted. 

10,004  (1900).  Han.sen  and  Schilbred.  Preservation  of 
food.     Jan.  9. 

18.612  (1900).  Wetter  (Kaffee-Handels  A.-G.).  Pre- 
paration or  treatment  of  tea.     Jan.  16. 

{B.) — Saxptatiox  ;     Water  Purification-. 
Applications. 

•25.  Parson.-).  Sewage  purification,  and  destruction  of 
pathogenic  organisms.     Jan.  1. 

670.  Ellis.  Tanks  for  treating  and  purifying  sewage 
and  other  foul  substances.     Jan.  10. 


Complete  Specification  Accepted. 

4537  (1900).  Broadbent     and     Broad  bent.     Combined 
means  for  treating  trade  effluents.     Jan.  10. 


XIX.— PAPER;      PASTEBOARD,      &c. 

Complete  Specifications  Accepted. 

2902  (1900).  De  Briailles.     See  binder  XXII. 
20,037  (1906).  Claessen.       ^Manufacture     of     celluloid. 
Jan.  9. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Complete  Specifications  Accepted. 

14,323  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  brominated  fatty  acid  derivatives.     Jan.  9. 

20,586  (1906).  Daege,  Knoll  and  Knoll.  Manufacture 
of  santalol  carbonate.     Jan.  16. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Application. 

716.  Brasseur.  Production  of  multi-colour  photo- 
graphs by  means  of  one  negative.  [Ger.  Appl.,  Jan.  10, 
19()6.]*     Jan.  10. 


XXIL— EXPLOSIVES,    MATCHES,    &c. 

Applications. 

3.  Castiglioni.     Igniting      composition      for      tipping 
matches.*     Jan.  1. 

791.  Duttenhofer.    Manufactureof  explosives.*  Jan.  11. 

Complete  Specifications  Accepted. 

2902  (1906).  De     Briailles.      Nitration      of      cellulose. 
Jan.  9. 

21,240  (1906).  Weyel.     Explosive.     Jan.  16. 
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THE     SIXTH     INTERNATIONAL     CONGRESS     OF 
APPLIED      CHEIVnSTRY      AT      ROME. 

BY   WALTER   F.    REID,    F.LC. 

The  tendency  towards  specialisation,  which  is  so  marked 
a  feature  of  modern  science,  is  no  doubt  absolutely 
necessary  in  the  interests  of  progress  ;  but  it  brings  with 
it  difficulties  of  its  own.  As  the  path  of  each  specialist 
diverges  more  and  more  from  the  starting-point,  so  do 
the  obstacles  increase  when  all  are  equired  to  work 
together  on  matters  of  common  interest.  The  printing 
press,  which  at  one  time  seemed  destined  to  unite  all 
science  into  a  common  fabric,  renders  but  little  help 
now,  because  the  mass  of  material  pubhshed  is  becoming 
so  great  that  even  to  follow  one  branch  of  science  is  a 
serious  task.  Technical  journals  render  valuable  assist- 
ance by  summarising  scientific  papers  as  they  appear  ; 
but  in  many  cases  the  chief  value  of  such  papers  lies  in 
the  detail,  so  that  abbreviation  is  not  possible.  Analytical 
processes,  for  instance,  depend  for  their  success  upon  the 
observation  of  minute  details,  and,  unless  analysts  can 
agree  upon  these  details,  their  results  may  differ  materially. 
At  the  same  time,  important  pecuniary  interests  may  be 
affected  by  even  slight  divergencies  in  analytical  results, 
and  in  some  industries  this  has  led  to  the  retention  of 
methods  that  are  known  to  be  inaccurate  and  obsolete. 
In  the  sugar  industry  the  need  for  uniformity  in  analytical 
methods  led  the  Association  Beige  des  Chimistes,  in  1894, 
to  arrange  for  a  conference  mth  their  colleagues  from 
other  countries.  The  idea  was  a  happy  one,  because 
points  of  difference  may  be  easily  arranged  at  a  personal 
interview,  especially  between  colleagues  who  have  learned 
to  know  each  other  personally  and  have  enjoyed  each 
other's  hospitality.  The  meeting  at  Brussels  in  1894 
proved  a  success,  and  the  International  Congress  of 
Applied  Chemistry  had  started  on  its  career.  The 
next  meeting  of  the  Congress  took  place  in  Paris  in  1896, 
and  was  even  more  successful  than  that  at  Brussels. 
The  third  Congress  met  at  Vienna,  in  1898,  where  much 
useful  work  was  done.  Until  now  British  chemists  had 
held  aloof,  and  few  had  attended  the  meetings ;  but 
when  the  next  Congress  met  at  Paris,  in  1900,  a  con- 
siderable number  of  chemists  from  this  side  of  the  Channel 
were  present,  and  some  contributed  important  papers. 
At  the  fifth  Congress,  at  Berhn,  in  1903,  British  chemists 
were  even  better  represented,  and  those  present  issued 
an  invitation  to  the  Congress  to  meet  in  London  in  1906. 
As  Italy  had,  however,  on  two  former  occasions  invited 
the  Congress  to  meet  in  Rome,  a  third  invitation  by  that 
country  was  accepted,  and  Rome  was  adopted  as  the 
place  of  meeting  in  1906.  Appended  are  a  few  par- 
ticulars of  some  of  the  recent  Congresses,  as  regards  cost  and 
attendance.  Members  are  those  who  send  in  their  sub- 
scriptions, they  are  not  necessarily  present  at  the  meeting. 
A  number  of  ladies  also  attend  each  Congress  ;  in  Rome 
there  were  385.     They  are  not  included  in  the  figures  given. 


The  dates  finally  adopted  for  the  Rome  meeting  were  from 


April  26th  to  May  3rd.  As  the  International  Exhibition 
at  Milan  was  to  be  opened  at  the  beginning  of  May,  those 
leaving  Italy  by  the  Northern  lines  would  be  able  to  \isit 
this  on  their  return  journey.  X  strong  Italian  Committee 
was  formed  under  the  patronage  of  H.IM.  the  King  of  Italy. 
Prof.  Stanislao  Cannizzaro,  senator  and  professor  of 
chemistry  at  the  University  of  Rome,  was  honorary  presi- 
dent, while  the  acting  president  was  Prof.  Emanuele 
Patemo,  vice-president  of  the  Senate,  and  professor  of 
chemistry  at  the  University  of  Rome.  The  duties  of 
honorary  secretary  were  carried  out  with  efficiency  and 
unfailing  courtesy' by  Prof.  Vittorio  Villavecchia,  Director 
of  the  Customs  Chemical  Laboratories,  Rome.  In  Great 
Britain  a  strong  joint  committee  was  formed,  upon  which 
15  societies  interested  in  chemistry  were  represented  by 
33  delegates.  Of  these  delegates  3  )  were  members  of  the 
Society  of  Chemical  Industry,  which  naturally  took  a 
prominent  part  in  the  organisation  of  the  British  represen- 
tation at  the  Congress.  In  this  they  were  materially 
assisted  by  the  experience  of  Air.  C.  G.  Cresswell,  who  acted 
as  honorary  secretary  to  the  joint  committee,  and  whose 
services  in  that  capacity  were  cordially  appreciated  by  the 
delegates.  The  efforts  of  the  joint  committee  were  so 
successful  that  70  British  members  joined  the  Congress. 

The  first  experience  the  visitors  had  of  Italian  hos- 
pitahty  was  a  reception  on  April  25th,  by  the  Chemical 
Society  of  Rome,   at  the  Grand  Hotel   Excelsior.     This 
was   attended   by  a  large  number  of  foreign   members, 
who  were  received  by  their  Italian  colleagues.     The  formal 
opening  of  the  Congress  took  place  on  April  26th,  in  the 
New  Palace  of  Justice,  a  magnificent  building  of  travertine 
and  \\hite  marble,  designed  by  Calderini.     The  numerous 
court-room*  proved  admirably  adapted  for  the  work  of  a 
congress  containing  16  sections  and  sub-sections.       The 
ground  floor  of  the  building  was  devoted  to  the  administra- 
tive work  of  the  committee,  there  being  offices  for  the  Press, 
post  and  telegraph  services,  distribution  of  guides,  tickets, 
and  last,  but  not  least,  an  inquiry  office,  where  courteous 
officials  were  willing  and  anxious  to  smooth  do\vn  any  of 
the    little    difficulties    that    strangers     to    Rome    might 
encounter.     As    each    member    arrived    he    obtained   his 
ticket    and    badge ;     there    was    no    overcrowding,    and 
altogether    the   reception    arrangements   were   very    well 
organised.        The     inaugural    ceremony    took    place    in 
the  main  hall  of  the  palace,  in  the  presence  of  the  King 
and    Queen   of   Italy,    who   were   accompanied    by  three 
Ministers.      Commendatore     Persichetti      delivered      an 
address  of  welcome  on  behalf  of  the  City  of  Rome,  and 
Senator    Patemo    followed    with    an    eloquent    discourse 
on  the  relation  of  industrial  chemistry  to  human  progress. 
The  Minister  of  Public  Instruction,  Signor  Boselh,  greeted 
th(<    Congress    in    the    name    of    the    Government.        At 
3  o'clock  the  technical  work  of  the  Congress  commenced. 
A   few   remarks    may   here    be    made    on   the    general 
organisation  of  these  International  Congresses,  especially 
as  many  think    that  a  knowledge    of    foreign    languages 
is  necessary  in   order   to   participate   in  them.     Enghsh 
is   one   of   the   official  languages,   French,   German,   and 
Italian  being  the  other  three.     Records  are  only  published 
in  these   languages;     but   a  speaker  is  usually   allowed 
to  speak  in  any  other  language  he  prefers.     At  Rome 
39  countries  were  represented,   with  about   19  different 
languages.    As  a  rule  French  is  the  prevail  ng  language ; 
German  comes  next ;    but  English  represents  the  largest 
population.     The  members  of  the  organising  committee 
are  necessarily  of  the  nationahty  of  the  country  in  which 
the  Congress  meets.     There  is  a  permanent  International 
Committee  of  Congresses  consisting  of  the  presidents  of 
former  Congresses.     The   duty   of   this   committee   is   to 
bring  to  the  notice  of  governments  all  decisions  of  the 
Congress    which    may    be    of    international    importance. 
Committees   are   also   appointed   to   report   upon   special 
subjects,  such  as  the  standardisation  of  analytical  methods, 
the    transport    of    dangerous    goods,    &c.     These    com- 
mittees report  to  the  general  meeting  of  the  Congress, 
which  then  passes  such  votes  as  may  be  deemed  desirable. 
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Each  section  carries  on  its  work  independently  ;  but 
when  questions  of  mutual  interest  are  to  be  discussed, 
two  or  more  sections  may  hold  a  ioint  meeting.  The 
rirst  meeting  of  each  section  is  presideil  over  by  a  chairman 
;u>;;aii,iteii  by  the  exiH'Utive  committee,  and  the  first 
bu-.iuss  is  to  ap[K>iut  president,  vice-presidents,  secretary, 
-ill. I  .assistant  secretaries,  A  president  of  a  different 
Ti  ition.-ihty  is  chosen  each  day  :  but  the  .secretarial  duties 
irv  .vntiiuious  throu>:hout  the  session  of  the  Congress. 
All  t>- i-taiit  secretary  is  chosen  for  each  of  the  official 
i  ii>^,'.  i_i -.  Their  duty  is  to  rejx)rt  to  the  secretary  of 
tl.t  M.t'on.  who  in  his  turn  sends  a  report  to 
the  i:ciural  secretary  of  the  Congress.  A  daily 
bulletin  is  issutni  containing  a  short  summary  of 
the  meetings  held,  the  programme  for  the  day,  a  list  of 
visitors  with  their  Icx-al  addresses,  and  any  official  announce- 
ments for  the  information  of  the  members.  The  full 
report  of  all  the  pa{H>rs  read  is  published  after  the  lapse 
of  at  least  a  year,  and  is  becoming  a  very  important 
publication.  The  leport  of  the  Berlin  Congress,  for 
instance,  occupies  four  volumes  of  about  1,W0  pages  each. 
.\bcut  49(>  }>apers  were  read  at  the  sixth  Congress,  and 
m  many  cases  these  gave  rise  to  discussions  much  longer 
than  the  papers  themselves.  It  will,  therefore,  be 
evident  that,  in  the  time  at  our  disposal,  it  would  be 
impossible  to  give  even  a  summary  of  the  scientific 
work  done  at  the  Congress,  and  I  can  only  glance  briefly 
at  some  of  the  most  important  topics  dealt  with. 

In  Section  I.,  Analytical  Chemistry,  Prof.  G.  Lunge 
presented  the  report  of  the  International  Commission 
on  Analysis.  This  Commiss  on  of  44  members  was 
nominated  in  Paris  in  1900.  and  enlarged  in  Berlin  in 
1903.  The  whole  of  their  proceedings  have  been  pub- 
lished separately  in  book  form.  The  section  sat  seven 
times,  and  48  papers  were  read. 

Section  II.,  Inorganic  Chemistry,  held  seven  meetings. 
during  which  26  papers  were  read. 

Section  III. A.  Metallurgy  and  Mining,  was  well 
attended,  and  26  papers  were  contributed. 

Section  III.B  Explosives,  recommended  the  appoint- 
ment of  a  special  commission  in  order  to  arrive  at  an 
international  method  of  testing  explosives,  as  to  their 
mechanical  and  chemical  stability.  This  was  adopted  by 
the  Coneress  in  plenary  sitting,  as  was  also  the  recom- 
mendation that  the  term  ''  safety  explosive  "  should  only 
be  oaed  to  indicate  relative  safety  in  handling.  Sixteen 
{wpers  were  read  in  three  sittings. 

In  Section  lY.A,  Industry  of  Organic  Products.  34 
papers  were  read  on  various  subjects  connected  with 
organic  chemistry. 

Section  lY.R.  Dyestuffs,  was  not  so  well  attended  as 
nraal.  there  b^ing  but  18  papers.  A  resolution  emanating 
from  this  section  was  passed  by  the  Congress  for  trans- 
misirion  to  the  various  (iovemments.  It  was  U>  the 
effect  that  unfading  inks  should  be  prescribed  by  law 
for  all  public  dfKumefitH.  commercial  correspondence, 
and  book-keeping. 

Sfctitjn  v..  Sugar  Industrj'.  held  six  meetings,  at  which 

41     pajjeni     were    read.     The     Congress     approved    and 

i-f.ir.'vf-fj  to  transmit  to  the  various  Governments  a  resolu- 

for  unification  of  analytical  methods  of  testing 

products,   especially   thowi  containing  sugar, 

!  or  customs  pur[K)Hes.     Five  other  resolutions 

'1    by   this  active   section   in   connection    with 

■:■       ., -.    .ridustrj'. 

Uteiion  VI.A,  Starch  Products,  was  the  smallest  at  this 
r'ongre««.  only  six  papers  being  read  at  three  meetings. 

Sedifin  VI.H.  Fermentation,  produced,  on  the  other 
hand,  the  Iarg»^t  numljer  of  communications. namely,  6U, 
which  ocrufiier]  seven  sittings.  It  was  recommended 
and  cndorswl  by  the  unanimous  vote  of  the  Congress, 
that  a  permanent  International  Commission  Ix;  formed 
for  the  unification  of  methods  of  analysis  of  malt,  and 
fr>r  the  adoptirm  of  areometers  and  densimeters  for  use  in 
l»rewerie«  and  distilleries. 

Setiion  VII.,  Agricultural  Chemistry,  was  sjH;cially 
active  in   firoducing  resolutions  for    presentation   to   the 


various  Governments.  The  following  were  adopted  by 
the  Congress  for  that  purpose  : — 

That  the  commercial  nomenclature  be  determined 
of  the  various  products  obtained  in  the  condensation 
of  sulphur  vapour,  in  connection  with  the  agricultural 
use  of  these  products. 

That  a  permanent  commission  be  instituted,  com- 
posed  of  chemists,  physicists,  and  naturalists,  for  studying 
the  natural  and  artificial  productivity  of  tlie  soil  in  order 
to  collect  data  for  the  preparation  of  agricultural  maps. 

That  in  all  countries  permanent  experimental  fields  be 
instituted,  of  a  type  similar  to  that  at  Rothamsted,  in 
England,  for  the  purpose  of  ascertaining  the  natural  and 
artificial  production  of  wheat,  and  of  other  crops  in 
different  climates. 

That  it  is  desirable  that  the  States  of  South  America 
take  measures  to  prevent  the  wanton  waste  and  destruc- 
tion of  those  plants  that  have  a  special  and  high  value 
for  the  principles  they  contain. 

That  all  substances  used  to  combat  parasites  and 
diseases  in  crops  be  submitted  to  analytical  control ; 
that  for  these  products  there  be  adopted,  in  all  countries, 
common  methods  of  analysis,  and  that  the  International 
Commission  for  the  Analysis  of  Manures  and  Cattle  Foods 
be  charged  to  propose  and  promote  che  common  analytical 
methods  for  the  examination  of  such  substances.  This 
section  also  presented  to  the  General  Assembly  some 
resolutions  of  the  Second  Intei-national  Dairy  Congress, 
at  Paris,  1905,  with  regard  to  the  unification  of  methods  of 
analysis  of  butter  and  milk. 

Section  VIII.,  A  and  B,  Sanitary,  Medical,  and  Pharma" 
ceutical  Chemistry,  was  also  very  indu.strious,  56  papers 
being  read  in  eight  meetings.  A  full  report  of  this 
section  appeared  in  the  "  Chemist  and  Druggist,"  May  19, 
1906. 

Section  VIII.  C,  Bromatology,  sat  seven  times,  and 
received  50  communications.  The  resolutions  proposed 
by  this  section  and  approved  by  the  Congress,  referred  to 
the  unification  of  analytical  methods  for  food  products, 
the  prohibition  of  artificial  colouring  matters  for  foods 
that  are  naturally  coloured,  and  a  recommendation  that 
instruction  in  the  chemistry  of  food-products  should  be 
associated  with  the  study  of  pharmacy.  In  connection 
with  this  section  a  meeting  of  municipal  chemists  was 
held,  which  also  passed  resolutions  advocating  the  unifica- 
tion of  legislation  concerning  the  purity  and  genuinenesf 
of  foods. 

Section  IX.,  Photo-Chemistry  and  Photography,  had  a 
short,  but  highly  interesting  meeting.  In  two  sittings 
12  papers  were  read. 

Section  X.,  Physical  Chemistry  and  Electro-Chemistry 
met  seven  times,  37  papers  being  read.  This  section 
reported  to  the  Congress  that  Prof.  W.  Nernst  had  pre- 
sented a  report  on  the  numerical  value  of  gas  constants 
which  had  been  adopted. 

Section  XL,  Law  and  Political  Economy  in  Relation 
to  Chemical  Industry,  discussed  seven  questions  in  six 
meetings.  On  each  question  a  resolution  was  passed  by 
the  section,  and  these  were  communicated  to  the  plenary 
meeting  of  the  Congress.  They  referred  to  the  transport 
of  explosive  substances,  the  independence  of  patents, 
priority  rights  in  patents,  the  international  protection  of 
trade  marks,  inventions  made  by  employees,  the  protec- 
tion of  manufacturing  secrets,  and  the  Customs'  duty  on 
liquid  hydrocarbons. 

The  general  meeting  of  the  Congress  at  which  these 
resolutions  were  passed  was  held  on  May  3rd.  The  next 
business  was  a  discussion  on  the  formation  of  two  new 
sections  ;  but  this  was  referred  to  the  organising  committee 
of  the  ncxtt  Congress. 

Dr.  L.  MoND  then  gave  an  invitation,  on  behalf  of  the 
joint  organising  committee  in  London,  for  the  Congress 
to  meet  in  London  in  1909. 

Prof.  Tjluen  supjiorted  Dr.  Mond's  invitation.  He  was 
authorised  to  say,  on  behalf  of  the  British  Government, 
that  official  assistance  would  be  given  to  the  arrangements 
for  the  reception  of  the  Congress. 

Dr.  DivKKS,  as  Chairman  of  the  Joint  Committee  of 
British  Societies,  and  President  of  the  Society  of  Chemical 
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Industry,  supported  the  motion ;  and  Prof.  Meldola, 
President  of  the  Chemical  Society  and  delegate  of  three 
other  societies,  also  made  a  speech  with  the  same  object. 

The  invitation  was  imanimously  accepted  by  the  meeting, 
and  the  last  week  in  July  of  1909  was  adopted  as  being 
the  most  convenient  date.  Sir  William  Ramsay  was 
elected  as  acting  president,  and  Sir  Henry  Roscoe  as 
honorary  president.  The  organising  committee  for  the 
next  Congress  was  then  chosen,  the  members  being  those 
of  the  Joint  Committee  of  British  Societies  already- 
referred  to. 

It  should  here  be  mentioned  that  the  arrangements  for 
issuing  the  invitation  were  made  at  a  meeting  of  some  of 
the  British  members  of  the  Congress,  which  was  held  on 
April  29th,  in  the  Palace  of  Justice.  The  organising 
committee  has  since  met  in  London,  and  appointed  an 
executive  committee  to  take  the  preliminary  steps  towards 
carrying  out  their  work. 

The  final  meeting  of  the  Congress  closed  with  a  hearty 
vote  of  thanks  to  the  Italian  organising  committee  who 
had  done  so  much  to  render  the  Rome  Congress  both 
instructive  and  agreeable.  The  Roine  Congress  was 
successful,  not  only  from  the  technical  and  social,  but  also 
from  the  financial  point  of  view.  Prof.  Villavecchia  has 
been  good  enough  to  send  me  the  following  particulars, 
which  are  of  special  interest  to  us  in  view  of  the  approach- 
ing Congress  here  in  1909  : — 

The  Italian  Government  contributed  70,000  frs.  :  the 
Italian  societies  and  private  individuals,  85,000  frs.  ;  the 
subscription  fees  of  members  of  the  Congress,  and  ladies, 
43,000  frs.— 204,000  frs.  in  all.  After  the  Congress  there 
remained  in  the  treasury  74.000  frs.  for  the  compilation 
and  printing  of  the  proceedings.  The  executive  committee 
of  the  Congress,  foreseeing  that,  after  the  publication  of 
the  general  report,  there  would  remain  at  least  20,000  frs., 
has  announced  a  competition  for  20  purses  of  1000  frs.  each. 
These  are  to  be  awarded  to  young  Italian  chemists  who 
wish  to  read  papers  before  the  Seventh  International 
Congress  of  Applied  Chemistry  in  London,  1909.  Those 
wishing  to  take  part  in  the  competition  will  send  a  summary 
of  the  paper  which  they  propose  to  read  to  the  president 
of  the  Sixth  Congress  before  March  31,  1909. 

The  treasurer  of  the  Rome  Congress,  Prof.  G.  Giorgis, 
is  to  be  congratulated  on  so  successful  a  termination  to 
his  labours. 

It  would  be  difficult  to  imagine  a  better  way  of  applying 
the  surplus  funds  than  that  devised  by  the  organising 
committee.  The  20  successful  competitors  will  be  heartil}' 
welcomed  here,  and  their  advent  will  do  much  to  promote 
the  friendly  feeling  that  already  so  happily  prevails  between 
Italian  and  British  chemists. 

Prof.  Villavecchia  was  also  kind  enough  to  send  me  a 
list  of  the  members  of  the  Congress,  classified  according 
to  nationalities.  The  chief  of  these  are: — Italv,  1100; 
France,  233  ;  Germany,  231  ;  Austria,  138  ;  United  States 
of  America,  101  ;  England,  70  ;  Russia,  69  ;  Belgium,  58  ; 
Chili,  43. 

In  order  to  give  opportunities  for  social  intercourse,  it  is 
usual  to  arrange  for  receptions  and  excursions,  and  the 
Italian  organising  committee  are  to  be  congratulated  on 
the  success  which  attended  their  efforts  in  this  direction. 
No  city  is  so  rich  as  Rome  in  historical  associations  and 
the  monuments  of  antiquity,  and  the  visitors  soon  found 
that  the  time  at  their  disposal  was  far  too  short  to  see 
even  half  the  objects  that  they  desired. 

Unfortunately,  the  two  chief  excursions  which  had  been 
arranged  for  by  the  organising  committee  had  to  be  aban- 
doned at  the  last  moment  on  account  of  a  strike  of  the 
Italian  sailors. 

For  some  of  the  40  illustrations,  showing  the  organisers 
of  the  Congress  and  the  scenes  visited,  I  wish  to  express 
my  thanks  to  H.M.  the  King  of  Italy,  Senator  Paterno, 
Com.  Col.  G.  Vitali,  Profs.  V.  Villavecchia,  E.  Mattirolo, 
A.  Piutti,  R.  Nasini,  and  the  Editor  of  the  "  Chemist  and 
Druggist."  Those  who  wish  to  study  the  details  of  the 
Congress  will  find  the  fullest  account  yet  published  in  the 
latter  Journal  from  May  5  to  May  19. 

On  April  27th,  the  Municipality  of  Rome  gave  a  conver- 
sazione at  the  Capitol.  In  the  rooms  of  this  historic 
building,  and  surrounded  by  beautiful  examples  of  the  art 
of  Ancient  Greece  and  Rome,  the  members  of  the  Congress 


had  an  opportunity  of  meeting  many  members  of  Roman 
society. 

On  Sunday,  April  29,  an  excursion  to  Tivoli  was 
arranged,  in  which  most  of  the  visitors  took  part.  Here 
the  beautiful  Villa  d'Este,  with  its  magnificent  views  of 
the  surrounding  country,  was  visited.  In  the  evening, 
Dr.  and  Mrs.  Ludwig  Mond  entertained  a  number  of  the 
delegates  in  the  splendid  rooms  of  the  new  Hotel  Regina. 
Among  other  interesting  things  seen  here  was  a  new 
development  of  colour  photography,  shown  by  Dr.  R.  L. 
Mond,  which  seems  to  hold  out  hopes  of  advance  in  that 
fascinating,  but  elusive,  branch  of  science. 

On  the  afternoon  of  April  30  a  garden  party  was 
given  by  the  organising  committee  on  the  Palatine  Hill. 

On  the  evening  of  May  1,  the  International  Association 
of  Artists  gave  a  charming  entertainment  to  the  members 
of  the  Congress  at  their  rooms  in  the  Via  Margutta. 

On  May  2,  the  chief  banquet  of  the  meeting  was  held 
at  the  Hotel  Excelsior,  320  members  being  present.  After 
dinner  a  number  of  speeches  were  made  in  many  languages. 
The  most  hearty  reception  was  given  to  Mr.  K. 
Matsubara,  the  representative  of  Japan,  who  delivered 
an  excellent  speech  in  English.  Sir  Henry  Roscoe 
spoke  on  behalf  of  Great  Britain. 

On  April  30,  a  banquet  was  given  by  the  Italian 
Association  of  Sugar  Manufacturers  to  their  foreign 
colleagues. 

The  great  social  event  of  the  Congress  was  the  State 
Banquet,  on  May  5,  at  the  Palace  of  the  Quirinal,  to 
which  six  British  members  of  the  Congress  were  invited. 
It  was  held  on  May  5;  at  20  o'clock,  Italian  time.  While 
I  was  able  to  obtain  photographs  of  most  of  the  other 
places  of  interest  in  connection  with  the  Congress,  I  could 
not  procure  good  ones  of  the  Quirinal  through  the  usual 
channels.  H.M.  the  King  of  Italy  has,  however,  been 
good  enough  to  send  some  excellent  photographs  of  the 
beautifully  decorated  rooms  in  which  we  were  entertained. 
The  letter  accompanying  the  photographs  refers  to  the 
London  Congress  of  1909  in  the  following  friendly  terms  :— 

"  Italy  is  in  perfect  sympathy  with  England  in  all  that 
means  progress,  scientific  and  intellectual,  and  this,  I  trust, 
wUl  be  evinced  by  my  compatriots  at  the  Congress  you 
mentioned." 

I  have  only  referred  to  the  Congress  at  Rome  because 
of  the  title  of  the  paper,  but  we  have  received  similar 
hospitality  from  our  colleagues  of  four  other  nations,  and 
the  time  has  now  happily  arrived  when  we  have  an  oppor- 
tunity of  reciprocating  their  courtesies.  It  is  to  be  hoped 
that  all  who  can  contribute  towards  the  success  of  the  1909 
meeting  in  any  way  will  do  so,  and  that  our  foreign 
colleagues  will  then  carry  away  with  them  as  happy 
recollections  of  our  country  as  we  have  of  theirs.  If  I  have 
succeeded  in  enlisting  your  sympathy  and  support  for  the 
International  Congress  of  Applied  Chemistry  of  1909,  the 
chief  object  of  this  paper  will  have  been  achieved. 

Discussiox. 

Prof.  W.  A.  TiLDEN  cordially  endorsed  what  Mr.  Reid 
had  said  with  regard  to  the  extreme  kindness  and  hospital- 
itj'  they  received  from  their  friends  in  Rome.  It  would 
be  difficult,  even  in  London,  to  successfully  emulate  the 
entertainment  then  provided,  but  the  time  was  not  very 
far  off  when  they  would  have  to  receive  their  foreign 
giiests  here,  and  out  of  these  Congresses  they  might  gather 
some  very  useful  lessons.  Both  in  Berlin  and  in  Rome, 
special  features  of  the  Congi esses  might  be  remarked. 
In  Berlin  everything  was  done  on  a  gigantic  scale.  In 
Rome,  though  perhaps  less  ambitious,  they  were  in  some 
respects  even  a  little  more  successful.  He  deprecated  any 
attempt  to  vie  with  their  German  friends  in  the  lavishness 
and  costliness  of  the  entertainment.  It  was  unnecessary 
to  spend  at  the  rato  of  £6  per  guest,  which  was,  roughly, 
what  it  cost  in  Berlin,  and  he  could  not  but  think  that  to 
a  large  extent  it  represented  money  throwii  away.  He  was 
glad  to  hear  that  their  friends  in  Rome,  though  they  gave 
a  great  amoiint  of  gratification,  succeeded  in  saving  from 
the  general  fund  a  surplus,  which  they  were  going  to  devote 
to  the  very  useful  purpose  of  sending  some  of  their  young 
men  to  attend  the  Congress  in  London.  With  regard  to 
the  work  of  the  Congress  itself,  he  was  inclined  to  think 
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that  the  jvipers  weiv  tho  least  iiiijHntaiit  jviit.  The  real 
benefit  dorivwl  from  the  Conim's.-^tvs  rt'sultiHl  from  the 
opportunity  for  intercourse  provided  lH>t\vcen  men  of 
dinerent  nation;^  He  could  not  help  thinking  that  the 
practical  and  technical  man  would  get  more,  on  the  whole, 
oat  of  conversation  with  hi.<  friends,  than  from  the  hearing 
of  formal  |>a|XTs,  and  it  was  a  question  which  he  thought 
noight  be  taken  into  consideration  by  the  committees, 
whether  the  Sessions  should  lx>  e.\tendetl  into  the  afternoon. 
The  only  drawback  to  his  enjoyment  in  Rome  was  the 
unfortunate  multiplicity  of  languages.  All  the  official 
boBinees  was  conductetl  in  Italian,  of  which  ho  could  only 
recognise  a  won!  here  and  there.  In  London,  they  had, 
foitunately  a  polygot  President,  but  he  hoped  he  would 
not  exercise  his  faculty  too  freelj-.  and  he  should  be  glad 
if  the  number  of  languages  was  limittd.  It  was  not 
difficult  for  meet  of  them  to  follow  French  and  German, 
but  when  it  was  extended  to  other  languages  it  was  a  little 
confusmw,  and  he  confesseii  that  he  lost  a  great  deal  that 
he  should  hke  to  have  heanl. 

He  went  to  Berhn  and  to  Rome  as  an  appointed  repre- 
aentatire  of  the  British  Government,  and.  on  his  return, 
it  was  his  duty  to  draw  up  a  report,  which  was  printed 
and  circulated  in  the  principal  Government  offices.  As  far 
s"  -^  '  reticence  would  allow,  they  had  received  an 
hat  Government  support  would  be  given  to  the 
I  .rvss,  but  they  must  not  expect  too  nmch.       For 

in«ianc«-.  he  felt  sure  they  would  not  be  allowed  to  n.eet  in 
tb*  House  of  Commons,  and  he  did  not  think  they  could 
expect  the  Government  to  hand  over  to  the  committee  a 
pecuniary  subsidy.  What  would  be  done  would  be  to 
y.,. .,-•<■■  '-oms,  attendance,  police,  lighting,  &c.  The 
'  vemment  contributed  a  substantial  sum,  and 

t:      I  1  (Jovemment  a  still  more  substantial  sum,  but 

he  Was  afraid  they  would  not  get  that  here,  and  he  thought 
if  they  got  that  kind  of  countenance  from  persons  in  high 
places  which  the  importance  of  the  Congress  entitled  it  to, 
with  accommodation  for  the  meetings,  they  must  be 
satisfied. 

Mr.  Walter  F.  Reid  said  it  would  be  difficult  to  limit 
the  languages  at  an  International  Congress.  If  they  were 
to  be  international,  they  must  take  people  as  they  were, 
and  as  thev  took  us. 


Yorkshire  Section. 
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THE  PREPARATION  OF  STANDARD  SULPHURIC 
AaD. 

BT   V.    W.    RICHARDSOIT. 

In  April,  1905,  North  and  Blakey  (this  J.,  1905,  395) 

CTe  •  aammary  of  the  methods  w  hich  have  l^en  suggested 
'  staodanliatng  Holutions  of  Rulphuric  acid,  and  recom- 
OMod"*  »h«*  ii«#.  of  pure  sodium  bicarbonate  made  by  a 
meth'-  riUe.     The  r  hief  objection  to  an  entirely 

▼ohiri.'  ')fl  for  the  preparation  of  a  standard  acid 

■  the  UjK;  of  .  ■  t "  -  It  i«  almoHt  impossible  to  get  a  very 
•ecnrstc  r'"- .  .  r.'ii  uaing  volumea  of  solutions  under 
ordinary  lalKirsU^ry  conditions.  The  acid  may  indicate 
•  temperatare  of  15-5'  C,  or  W  V.  when  in  bulk,  but  in  the 
burette  it  may  apecdily  reach  a  much  higher  temperature 
in  a  warm  laboratory.  .Moreover,  it  ia  not  easy  to  get  the 
titratirxi  nearer  than  to  one  or  two  drof«,  and  this,  apart 
from  crrom  of  expansion  or  crmtraction,  may  mean  an 
ezccM  riT  deficiency  of  0-2  ]>i-t  cent.  Another  source  of 
error  ariae*i  from  tfce  u»c  of  methyl  orange  for  acidimetry 
aa  indicator,  aince  it  in  slightly,  but  decidedly,  sensitive  to 
free  carbon  dioxide.  In  the  analynis  of  aamples  of  soda 
aab.  I  hare  found  quite  1  per  cr-nt.  more  aodium  carbonate 
with  litmua  than  with  mathyl  orange. 


A  solution  of  barium  hydroxide  is  adapted  for  the 
quick  and  accurate  standardisation  of  sulphuric  acid  ; 
it  is  free  from  impurities,  such  as  sulphates,  carbonates, 
and  various  metals,  while  alkali  salts  are  seldom  found  in 
it.  The  method  of  procedure  is  as  follows  : — 5  c.c.  of 
dilute  sulphuric  acid,  of  loiown  specific  gravity,  is  pipetted 
into  a  counterpoised  platinum  dish,  quickly  weighed,  and 
then  titrated  with  a  filtered  saturated  solution  of  baruim 
hydroxide.  A  blank  experiment  is  first  made  with  5  c.c. 
oi  the  acid,  using  phenolphthalein  a^s  indicator,  in  order 
to  ascertain  to  within  O-l  c.c.  how  much  of  the  baryta 
solution  will  be  needed  to  give  a  slight  alkaline  reaction. 
It  is  then  easy  to  titrate  the  acid  in  the  platinum  dish  to 
half  a  small  drop,  i.e.,  to  0-025  c.c.  The  neutralised 
solution  is  evaporated  on  the  water  bath,  and  when  a  white 
residue  remains,  another  platinum  dish  is  used  as  a  cover, 
and  a  steadily  increasing  heat  (preferably  from  a  chimney 
Argand  burner)  is  applied  up  to  bright  redness  to  remove 
the  organic  matter  added  as  phenolphthalein  ;  the  residue 
consists  of  pure  barium  sulphate.  Knowing  the  gravity 
of  the  acid,  it  is  easy  to  calculate  how  much  barium  sulphate 
should  be  obtained  from  5  c.c.  of  the  acid. 

If  the  original  sulphuric  acid  contained  non-volatile 
matter,  lead  sulphate,  &c.,  the  result  shown  by  such  a 
method  would  be  higher  than  the  truth.  The  acid 
commonly  used  does  not  give  more  than  0-008  per  cent, 
of  residue,  when  evaporated  ;  therefore  no  inaccuracy 
could  arise  from  this  source.  Compared  with  tho  older 
method  of  determining  the  sulphuric  acid  by  precipitation 
with  barium  chloride,  the  results  obtained  are  singularly 
close,  despite  the  known  sources  of  error  inherent  in  the 
latter  process.  The  baryta  process  is  quicker,  the  onlj' 
real  source  of  error  being  the  possible  addition  of  an  excess 
of  baryta  solution  ;  with  a  little  care  and  the  use  of  a  half- 
saturated  solution  of  baryta,  the  error  should  not  be 
greater  than  0-02  c.c.  of  the  saturated  solution. 

As  an  example  of  this  method,  about  5  litres  of  normal 
sulphuric  acid  were  made  by  diluting  150  c.c.  of  concen- 
trated acid.  5  c.c.  of  the  acid  weighed  5-183  grms.,  and 
the  baryta  method  gave  0-652  grm.  of  barium  sulphate. 
From  the  gravity  at  60°  F.,  5  c.c.  of  the  acid  should  weigh 
5-178  grms.,  and  therefore  should  give  0.6514  grm.  of 
barium  sulphate,  or  5-473  per  cent.  H2SO4.  The  solution 
is  then  diluted  to  the  required  strength. 

An  acid  of  sp.  gr.  1-0321  at  15-5°  gave  the  following 
results  : — 


Methods. 

Weight  of 

acid  used, 

grms. 

Barium 

sulphate 

obtained, 

grms 

Per  cent. 

sulpiiuric 

acid. 

Barium  hydroxide  

5-162 

0-5876 

4-937 

Barium  chloride  

5-168 

0-5883 

4-935 

These  results  are  practically  identical. 

Recently  the  dipping  refractometer  of  Zeiss  has  come 
into  use  as  a  valuable  adjunct  for  the  standardisation  of 
solutions  within  a  certain  limited  range  of  strength ; 
a  determination  of  the  strength  of  the  above  acid  with 
this  instrument  gave  4-928  per  cent,  of  sulphuric  acid — 
very  near  to  the  gravimetric  results.  As  it  is  easy  to  use. 
this  instrument  will  render  valuable  aid  in  obtaining  a 
dilute  acid  very  nearly  of  the  strength  required  ;  on  the 
other  hand,  the  specific  gravity  method  extends  the 
accuracy  of  tho  estimation  to  at  least  a  further  decimal 
point. 

My  attention  has  been  called  to  a  paper  by  Drs.  Wagner, 
Rinck,  and  Schultze,  published  in  the  Chemiker  Zeitung '' 
for  November  28th,  190(),  on  the  standardisation  of 
sulphuri"  acid,  in  which  the  authors  also  titrate  with 
baryta  water,  evaporate  to  dryness,  and  heat  to  constant 
weight  ;  they  also  use  the  dii)ping  refractometer. 


Discussion. 

Mr.  F.  W.  Bran.son  said  he  had  found  lacmoid  a  very 
delicate  indicator  for  dilute  solutions  (about  1  in  100,000) 
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of  alkali  carbonates,  JV/IO  sulphuric  acid  being  used. 
To  obtain  extreme  accuracy  it  was  well  to  compare  the 
end  reaction  tint  with  a  standard  containing  an  identical 
quantity  of  alcoholic  solution  of  lacmoid  with  a  minute 
but  known  amount  of  sulphuric  acid,  a  correction  being 
of  course  necessary  for  the  amount  of  acid  in  the  standard. 

Mr.  D.  McCandlish  asked  if  Mr.  Richardson  had  taken 
the  precaution  of  testing  the  sulphuric  acid  used  for 
soluble  sulphates,  as  their  presence  would  cause  the 
sulphuric  acid  determination  to  be  wrong. 

Mr  W.  P.  Bloxam  said  that  in  regard  to  the  estimation 
of  sulphuric  acid  by  precipitation  with  solution  of  barium 
chloride,  one  method  recommended  for  purification  of  the 
sulphate  from  the  chloride  gave  remarkable  results.  On 
washing  the  impure  precipitate  with  a  hot  solution  of 
ammonium  acetate,  and  testing  the  washings  for  freedom 
from  chloride,  a  clear  solution  was  obtained,  which  actually 
contained  barium  and  SO4  groups.  The  explanation 
suggest?d  was  that  in  the  filtrate  a  state  of  equilibrium  was 
reached  in  which  barium  acetate  and  ammonium  sulphate 
were  present  in  solution.  When  using  barium  chloride 
solution  (10  per  cent,  concentration),  satisfactory  esti- 
mation could,  however,  be  effected  by  first  adding  the 
calculated  amount  of  barium  chloride  solution,  both 
solutions  being  maintained  at  the  boiling  temperature, 
and  shortly  afterwards  a  few  cubic  centimetres  more 
of  the  boiling  solution  of  barium  chloride  (Chem.  Soc. 
Trans.,  1895,  67,  277).  As  a  means  of  controlling  the 
value  of  sulphuric  acid  solutions — made  as  recommended 
by  Mr.  Richardson — the  speaker  had  found  Sorensen's 
sodium  oxalate  method  to  be  absolutely  trustworthy. 
Carminic  acid  had  proved  the  best  indicator,  its  solution 
being  so  sensitive  to  bases  in  presence  of  carbon  dioxide 
that  ordinary  distilled  water  reacted  alkaline  to  it,  but 
after  careful  re-distillation  the  water  showed  neutral 
reaction. 

Mr.  H.  G.  Bennett  confirmed  Mr.  Bloxam's  statement 
as  to  the  advantages  of  carminic  acid  as  an  indicator, 
and  pointed  out  that  it  was  very  effective  in  artificial 
light,  and  altogether  superior  to  litmus.  He  had  found 
it  very  useful  in  connection  with  the  determination  of 
nitrogen  by  Kjeldahl's  process. 

Mr.  F.  W.  Richardson,  in  reply,  said  that  he  did  not 
care  for  volumetric  methods,  and  the  barium  hydroxide 
process  obviated  any  inaccuracies  which  might  occur 
in  measuring  apparatus.  He  had  found  no  difficulty  in 
using  the  barium  chloride  precipitation  if  ten  drops  of 
hydrochloric  acid  and  only  a  slight  excess  of  barium 
chloride  were  added.  The  great  advantages  of  his  plan 
was  the  elimination  of  all  titrations  and  their  replace- 
ment by  two  simple  weighings.  He  had  tested  the 
sulphuric  acid  used  for  all  impurities,  which  he  found 
present  only  in  negligible  amounts. 


Meeting  held  at  Leeds,  on  Monday,  January  21,  1907. 

MR.    r.    W.    BRANSON    IN    THE    CHAIR. 

THE  PRESENT  DEVELOPMENT   OF  THE 
ANALYSIS    OF    TANNING    MATERIALS.— Part  II. 

BY 

PROF.  H.  R.  PROCTER,  M.SC,  F.I.C.,  AND  H.  G.  BENNETT,  B.SC. 

(Contribution  from  the  Leather  Industries  Laboratories  of 
the  University  of  Leeds.) 

The  present  paper  is  a  continuation  of  one  on  the  same 
subject  very  recently  read  before  the  Society,  and  is  partly 
due  to  the  fact  that  furthci*  experiments  have  now  enabled 
the  authors  to  make  definite  suggestions  as  to  details  and 
numerical  quantities  in  the  process  they  have  suggested 
for  the  determination  of  tannins,  and  they  desire  to  urge 
their  adoption  by  the  Commission  of  the  International 


Association  of  Leather  Trades  Chemists  now  sitting,  and 
also  by  the  American  Leather  Chemists'  Association. 
Unfortunately,  also,  certain  misprints  occurred  in  the 
previous  paper  with  regard  to  quantities,  which  it  is  here 
desirable  to  correct.  Further  experimental  work  has  shown 
in  a  very  strong  light  the  importance  of  what  is  usually 
known  as  the  "acidity"  of  the  hide-powder  employed. 
With  an  unchromed  powder  it  has  been  found  necessary  to 
add  definite  quantities  of  some  acid.  In  chromed  powders, 
on  the  other  hand,  the  requisite  acid  is  supplied  by  the 
hydrolisation  of  the  chrome  salt  itself,  and  differences  in 
the  degree  of  basicity  of  the  salt  and  the  quantity  of  it 
absorbed  have  been  sho\vn  to  have  a  small  but  material 
effect  upon  the  absorption  of  the  tannin  by  different 
powders.  It  is,  therefore,  very  desirable  that  methods 
should  be  adopted  for  the  rigid  control  of  these  points  in 
the  powder  used,  and,  as  has  been  previously  pointed  out, 
the  easy  determination  of  chlorides  is  one  of  the  strongest 
reasons  for  employing  chromium  chloride  rather  than 
other  salts  in  the  preparation  of  the  powdei.  It  would 
obviously  be  most  convenient  to  determine  the  chlorine 
direct  in  the  ready  chromed  powder,  but  no  simple  means 
is  known  by  which  this  can  be  accomplished.  Wiinsch's 
method,  dependent  on  the  digestion  of  the  powder  with 
fuming  nitric  acid,  has  been  found  unsatisfactory  from  the 
difficulty  of  obtaining  a  sufficiently  complete  destruction 
of  the  organic  matter  without  evolution  of  free  chlorine, 
and  the  Carius'  method  of  heating  with  fuming  nitric  acid 
and  silver  nitrate  in  a  sealed  tube,  though  perfectly  accurate 
and  reliable,  requires  special  apparatus,  and  is  too  laborious 
for  frequent  use  in  the  technical  laboratory.  Attempts 
were  made  to  dissolve  the  powder  in  alkalis  and  to  bring 
the  chlorine  into  a  condition  in  which  it  could  be  satis- 
factorily estimated  by  standard  silver  nitrate,  but  were 
not  successful.  So  that  it  has  been  found  most  simple 
in  practice  to  employ  an  indirect  method. 

In  chroming  the  hide-powder,  a  practically  complete 
absorption  of  the  chromium  takes  place,  though  a  consider- 
able proportion  of  chlorine  is  left  in  the  residual  liquor  in 
the  form  of  sodium  chloride,  produced  by  the  action  of  the 
sodium  carbonate  used  in  rendering  the  solution  basic. 
As  a  known  and  definite  quantity  of  chloride  and  base 
is  employed  in  the  chroming,  it  is  only  necessary  to  estimate 
chlorine  volumetrically  in  the  residual  liquor  and  wash- 
waters  from  the  powder  in  order  to  determine  the  amount 
absorbed.  If  any  appreciable  quantity  of  unabsorbed 
chromium  is  present,  it  is  desirable  first  to  precipitate  it 
by  boiling  for  a  short  time  with  slight  excess  of  ammonia, 
filtering  off  the  chromium  hydroxide,  and  rendering 
the  filtrate  neutral  by  the  successive  addition  of  a  little 
formic  acid  and  of  magnesium  oxide,  free  from  chlorides, 
when  the  washings  are  made  up  to  a  definite  volume,  and 
an  aliquot  part  is  titrated  with  iV/lO  silver  nitrate  in  the 
presence  of  potassium  chromate.  It  is  obvious  that 
though  this  method  will  give  an  accurate  result  as  regards 
the  chlorine  absorbed,  it  will  not  distinguish  between 
that  present  as  hydrolisable  chromium  salt  and  any  portion 
which  is  combined  with  stronger  bases,  and  it  is  there- 
fore necessary  that  the  hide-powder  used  should  be  care- 
fully freed  from  lime  and  all  other  alkaline  bases. 

It  is  also  necessary  in  the  preparation  of  the  hide- 
powder  to  wa.sh  it  free  from  the  sodium  chloride  which 
exists  in  the  chroming  solution,  and  it  is  desirable 
that  this  should  be  done  as  quickly  as  possible.  It  is 
clear,  of  course,  that  any  such  washing  will  free  the 
powder  from  some  of  the  acid  it  has  absorbed  with  the 
chrome  salt,  the  washing  process  involving,  therefore,  two 
functions  :  first,  the  reduction  of  the  sodium  chloride  to 
a  neghgible  quantity  by  what  is  practical!}-  a  repeated 
dilution,  and,  second,  a  continuous  hydrolysis  of  the 
chloride.  The  powder  may  be  considered  "  washed " 
when  the  first  of  these  processes  is  complete,  any  further 
washing  being  merely  a  reduction  in  the  acidity  of  the 
powder. 

To  find  out  how  quickly  this  stage  was  reached,  a  series 
of  experiments  was  made  in  which  the  chlorine  in  the  wash 
liquors  was  estimated  in  the  manner  just  described.  The 
powder  was  squeezed,  first  by  hand  and  afterwards  by  a 
press,  put  back  into  the  vessel  in  which  it  was  chromed, 
and  made  up  to  the  same  volume  as  before  with  distilled 
water.     Fifty  c.c.  of  each  of  the  squeezings  were  titrated 
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with   silver   nitrate, 
follows : — 


A    typical    set    of    results    is    as 


.V  10    jjilvir  uitratt'  solution 


50  r  <-.  irviH — 

Ut    fiturt'^ns  reQttir<^l  *•-    i' 

ind  M     .. 

Snl  ..  0-4    .. 

4th  ..  0-25  .. 

5th  .,  0-2     .. 


Ftirther  sqtieezings  resulted  in  no  a}>prooial)lc  reduction  in 
t!  tv    of   silver   nitrate    nooessary.    and.    as    this 

to  a  quantity  of  hydrochloric  acid  which  is 
„•  -  .    negligible  in  the  non-tannin  residues,  even  if 

n.  II  \  :  :  >.  the  washing  may  Ik?  regarded  as  tinished 
whi  II  >"••'  .  tested  in  this  way  require  no  more  than  0-'2  c.c. 
S/  lu  silver  nitrate.  Obviously,  it  is  impossible  to  wash 
completely  "  free  "  from  chlorides  (or  sulphates)  till  the 
whole  of  the  baaic  chromium  sjilt  has  been  hydrolised  and 
only  chromium  hydroxide  remains. 

In  the  previous  at  title  the  authors  suggested  that  the 
chroming  of  the  jwwder  was  most  conveniently  and 
satisfactorily  conducted  with  a  quantity  of  water  ten  times 
the  weight  of  the  dry  powder,  but  they  have  subsequently 
observed  that  some  j>owders  of  very  voluminous  nature 
and  tibrous  texture  are  more  conveniently  manipulated 
with  rather  more  water.  This  does  not  necessitate  any 
increase  in  the  quantity  of  chiomuini  salt  used,  since  its 
more  rapid  absorption  by  such  finely  divided  powders 
fullv  comiiensates  for  the  small  difference  in  dilution. 

Notwithstanding  the  greatest  care  in  the  manipulation. 
small  differences  will  arise  from  the  employment  of  different 
hide-powders,  partly  due  to  texture,  and  partly  due  to 
the  presence  of  traces  of  ac  ids  or  bases,  and  chemical 
changes  in  the  hide-substance  produced  in  the  previous 
treatment  may  also  have  an  imknown  influence.  It  is, 
therefore,  desirable  that  different  chemists  should,  as  far 
aa  possible,  draw  their  supphes  from  one  uniform  source. 
So  long  as  the  pow<ier  is  free  from  lime,  acids,  and  soluble 
matter,  it  is  not  essential  that  it  should  be  so  finely  ground, 
or  woolly  in  texture,  as  was  necessary  for  use  in  the  filter 
bell ;  and  apparently  larger  quantities  of  non-tarmins 
are  absorbed  by  extremely  finely-ground  powders,  probably 
oo  account  of  surface  attraction. 

The  authors  have  foimd  that  a  verj'  satisfactory  powder, 
as  regards  complete  absorption  of  tannin  and  low  absorp- 
tion of  the  non- tannin  matters  may  be  prepared  from  the 
hide  sawdust  produced  in  the  manufacture  of  pickers 
from  hmed  buffalo  hide.  This  is  thoroughly  purified  from 
lime  and  sf^luble  matter  by  treatment  with  acid  and 
thorough  washing,  and  is  then  carefully  dried  at  a  low 
tmoperature  and  re-ground.  Using  6-5  grms.  of  this 
powder  in  the  manner  described  below,  quite  satisfactory 
oetumLsations  can  be  accomplished  even  with  the  most 
obstinate  of  materials,  so  that  the  question  again  becomes 
merely  one  of  the  extent  to  which  soluble  non-tannin 
matter*  are  absorbed.  In  this  respect  the  buffalo  hide- 
powder  jast  described  stands  in  a  very  satisfactory  light, 

,_. v,„v,,.,   r^on-tannins   than    any   other    powder   yet 

'•omplete  abwjrption  of  tannin.  This  is 
1.  ••  following  comparative  analyses  by  the 

Milbur*  method : — 


Material  aaatrsed. 


Powder  used. 


Kon-tannuiB.  Tannins. 


1     Mancnnre  extraet. 


8oM     qsehraetio 
extract 


•  Boffalo  " 
'  HuoRarian  " 


per  cent. 
30-4 
29-8 


per  cent. 
54-9 


"  Boffalo  " 
"  HtuiRsrian 


12-6 
10-8 


35-9 
37-7 


"  Buffalo  " 
"  Runsarisn 


15-0 
14-0 


2:i-4 
24-4 


The   "  Hungarian  "   is   a    very    finely  ground,  fibrous 
and  extremely  pure  f>owder,  containing  traces  of  acid. 


while  the  "  Buffalo "  is  somewhat  granular.  Perhaps 
no  greater  contrast  in  texture  is  possible  than  is  presented 
by  those  two  powders. 

In  conclusion,  the  authors  propose  that  in  the  analysis 
of  tanning  materials  the  soluble  non-tannin  matters  shall 
be  determined  in  the  following  manner : — 

The  moisture  in  the  air-dry  powder  is  determinetl  and 
the  quantity  equal  to  G-o  grms.  actual  diy  hide-powder 
is  calculated,  which  will  be  practically  constant  if  the 
powder  be  kept  in  an  air-tight  vessel.  Any  multiple  of  this 
quantity  is  taken  according  to  the  number  of  analyses  to 
be  made,  and  wet  back  with  10  times  its  weight  of  distilled 
water. 

Two  grms.*  per  100  of  dry  powder,  of  crystallised 
chromic  chloride  (Cr2Clf,12  HoO)t  is  now  dissolved  in 
water,  and  made  basic  with  0-6  gTni.*  NaoCOg  by  the 
gradual  addition  of  11  "25  c.c.  of  ^V/1  solution,  thus  making 
the  salt  correspond  to  the  formula  Cr2Cl3(OH)3.  This 
solution  is  added  to  the  ])o\vder  and  the  whole  churned 
slowlj'  for  one  hour.  In  laboratories  when  analyses  are 
continually  being  made,  it  is  still  more  convenient  to  keep 
a  10  per  cent,  stock  solution  of  the  chroming  material. 

This  is  made  by  dissolving  100  grms.  of  the  normal 
salt  in  a  little  distilled  water  in  a  litre  flask,  and  very  slowly 
adding  a  solution  containing  30  gims.  of  anhydrous  sodium 
carbonate,  with  constant  stirring,  finally  making  up  to 
mark  with  distilled  water  and  well  mixing.  Of  this 
solution,  20  c.c.  per  100  gims.  of  dry  powder  should  be 
used. 

When  the  chroming  is  complete,  the  powder  is  then 
squeezed  in  linen  under  a  press  to  free  it  as  far  as  possible 
from  the  residual  liquor,  and  washed  until  the  following 
test  is  satisfied  : — 

Make  up  the  powder  with  distilled  water  to  the  same 
volume  as  when  it  was  being  chromed.  Mix  well,  and  take 
50  c.c.  of  the  filtrate  from  this,  add  cne  drop  of  10  per  cent, 
potassium  chromate  solution,  and  four  drops  A'/ 10  silver 
nitrate — a  brick  red  colour  should  appear.  Four  or  five 
squeezings  are  usually  sufficient.  The  powder  is  then 
squeezed  to  contain  70 — 75  per  cent,  water  and  the  whole 
weighed.  The  quantity  Q  containing  6-5  grms.  dry  hide 
is  thus  found,  weighed  out,  and  added  immediately  to 
100  c.c.  of  the  unfiltered  tannin  infusion,  along  with 
(56"5 — Q)  c.c.  of  distilled  water.+  The  whole  is  corked 
up  and  agitated  for  15  minutes  in  a  rotating  churn  of  not 
less  than  60  revolutions  per  minute.  It  is  then  squeezed 
immediately  through  linen.  Add  1  grm.  of  kaolin  to  the 
filtrate,  stir  and  filter  through  folded  filter  of  size  sufficient 
to  hold  the  entire  filtrate,  returning  till  clear.  Evaporate 
50  or  100  c.c.  of  filtrate.  The  weight  of  residue  must  be 
corrected  for  the  dilution  by  multiplication  by  3/2.  The 
non -tannin  filtrate  must  give  no  turbidity  with  the  gela- 
tine-peptone solution  described,  or  with  a  1  per  cent, 
gelatine  10  per  cent,  salt  solution. 

Discussion. 

The  Chairman  said  that  if  the  suggested  method  was 
adopted  as  the  international  method  it  would  be  an 
enormous  gain.  Was  the  hide-powder  really  made  from 
buffalo  hide  ?  If  an  English  product  could  be  substituted 
it  would  be  an  advantage. 

Mr.  Wilkinson  presumed  that  the  powder  mentioned 
was  not  exactly  from  the  skin  of  the  buffalo,  but  ordinary 
ox  hides. 

Mr.  H.  G.  Bennett,  in  reply,  said  that  "  pickers " 
were  manufactured  from  the  hides  of  the  true  buffalo 
{Bubalus  huffalus).  which  was  common  throughout  Asia 
and  Eastern  Europe.  They  were  a  cheap  class  of  hide, 
and  the  sawdust  obtained  in  the  manufacture  of  pickers 
from  them  was  also  cheap  and  readily  obtainable,  being 
thoreforc  a  convenient  source  for  the  preparation  of  hide 
powder. 

•  In  Part  I.  of  this  investigation  these  figures  were  printed 
totally  wrong,  and  Hodium  carbonate,  not  hydrate,  should  be 
uned 

t  Kahlbaum. 

X  A  reservoir  of  diBtillcd  water  ronnected  with  a  self-fllling 
burette  is  a  great  convenience. 
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Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — 8d.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. —  1  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Bue  des  Francs-Bourgeois,  Paris  (3e.). 


I.— PLANT,  APPARATUS,  &  MACHINERY. 

(Continued  from  page  40.) 
English  Patents. 

Furnaces ;     Regenerative .     H.    Gewecke,    Herford, 

Germany.  Eng.  Pat.  13,751,  June  15,  1906. 
The  claim  is  for  a  combination  of  dampers  and  valve- 
boxes  so  arranged  that  when  the  opeiation  of  reversing 
the  direction  of  the  flow  of  the  gases  takes  place,  the 
connections  to  the  regenerators  and  furnace  are  first 
closed.  The  gas,  air,  and  fine  connections  are  then 
reversed,  and  lastly  the  connections  to  the  regenerators 
and  furnace  are  opened  again.  The  various  dampers 
are  connected  to  a  disc  in  such  a  manner  that  the  opera- 
tions are  performed  in  the  above  order  by  rotating  the 
disc— W.  H.  C. 

Centrifugal  machine  for  separating  solids  from  liquids. 
H.  J.  Haddan,  London.  From  Aktiebolaget  Separator, 
Stockholm.  Eng.  Pat.  19,729,  Sept.  4,  1906. 
The  claim  is  for  improvements  in  the  apparatus  described 
in  Eng.  Pats.  3807  of  1904.  and  10,874  and  19,109  of 
1905  (this  J.,  1905,  268  ;  and  1906,  631,  418).  It  consists 
in  providing  an  inner  rotating  bowl  and  fixed  scrapers, 
which  serve  to  bring  the  separated  solids  within  the  sphere 
of  action  of  the  scraper  wheels.  In  a  modification  of  the 
apparatus,  a  fixed  inclined  scraper  is  attached  to  the 
inner  drum  or  to  the  liner. — W.  H.  C. 

United  States  Patent. 

Still   and   condenser  ;    Continuous .     R.    W.    Erwin, 

St.  Louis,  Mo.     U.S.  Pat.  836,022,  Nov.  13,  1906. 
The  claims,   two  in  number,   are  for  the  apparatus  as 
hereinafter  figured  and  described. 


Jtf 


overflow  pipes,  which  are  capped  above  and  sealed  below 
by  cups.  The  vapours  pass  from  the  top  of  the  column 
by  the  pipe.  19,  into  the  hollow  head,  20,  of  the  tubular 
separator,  16.  The  hollow  head,  20,  is  connected  by  the 
pipes,  21,  with  a  lower  chamber,  18,  from  which  any 
condensed  liquid  is  returned  to  the  still  by  the  pipes, 
36,  32.  The  uncondensed  vapours  pass  on  by  the  pipe, 
31,  to  the  hollow  head,  27,  of  the  condenser,  24.  The 
vapours  are  condensed  in  the  pipes,  28,  and  collect  in 
the  lower  chamber,  26,  from  which  the  condensed  liquid 
fiows  away  by  the  pipe,  29. — W.  H.  C. 

French  Patents. 
Drying  wet  materials   reduced  to  grains,   chips,   or  small 

pieces ;    Apparatus   for   .     A.    Huillard.       Second 

Addition,   dated  Aug.    10,    1906,   to  Fr.   Pat.   318,562, 

Feb.  10,  1902. 
The  Addition  relates  to  the  provision  of  suspended  rakes 
in  the  first  and  last  compartment  of  the  djjing  tower, 
to  assist  in  moving  the  materials,  which  have  been  found 
liable  to  clog  at  these  points.  Further,  the  vertical 
cylindrical  shoots  by  which  the  material  passes  from  the 
first  to  the  second,  and  from  the  last  but  one  to  the  last 
chamber,  are  divided  into  four  compartments  by  vertical 
partitions.  The  cylindrical  shoot  is  closed  above  and 
below  by  plates  which  are  fastened  to  and  rotated  by  the 
central  shaft,  and  which  have  the  form  of  a  circle  with 
one  quadrant  cut  away.  They  are  fastened  to  the  shaft 
at  an  angle  of  180^  to  one  another,  so  that  no  vertical  com- 
partment of  the  shoot  can  be  open  above  and  below  at 
the  same  time.  The  object  of  the  arrangement  is  to 
prevent  the  air  from  passing  through  the  shoot  instead 
of  through  the  perforated  division  plates. — W.  H.  C. 
Furnaces ;     Regenerative    gas    for    reheating.       F. 

Siemens.     First  Addition,  dated  Aug.  20,   1906,  to  Fr. 

Pat.  333,299,  June  23,  1903. 
See  Eng.  Pat.  14,947  of  1906 ;  this  J.,  1907,  12.— T.  F.  B. 
Separating    liquids ;      Centrifugal    apparatus    for . 

C.  G.  P.  de  Laval  and  E.  E.  F.  Fagerstrom.     Fr.  Pat. 

369,339.  Aug.  28,  1906. 
See  Eng.  Pat.  18,708  of  1906  ;  this  J.,  1906,  1113.— T.  F.  B. 
Separating  solid  materials  of  different  densities  ;  Apparatus 

for  .     J.  M.  Draper.     Fr.  Pat.  369,370,  Aug.  30, 

1906.     Under  Int.  Conv.,  July  5,  1906. 
See  Eng.  Pat.  15,285  of  1906  ;  this  J.,  1907,  12.— T.  F.  B. 
Solution,    by   the   aid   of  heat,   of  slightly  soluble  bodies  ; 

Apparatus  for  the ,   with  or  without  pressure.     G. 

Faure  and  L.  Vannot.     Fr.  Pat.  369,378,  Sept.  I,  1906. 


The  liquid  to  be  distilled  is  heated  in  the  boiler,  1,  by 
the  coil,  4,  and  the  vapours  pass  up  the  column,  8.  The 
latter  has  perforated  horizontal  partitions  provided  with 
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Th»  nwterial  to  be  dissolved  is  fed  from  the  hopper,  .H, 
into  the  agiUtor-mixer,  E.  nnd  the  solvent  is  heated  in 
the  boiler.  A.  pnnidcd  with  ;i  furnace.  B.  The  heated 
solvent  tlows  from  the  boiler.  A.  into  the  mixer.  K.  where 
it  di&isolves  some  of  the  soluble  matter,  and  is  then  with- 
drawn bv  the  centrifuiral  pump.  CJ.  and  returned  through 
the  frothbrt>aker.  J.' to  the  boiler.  A,  the  circulation 
occupyinir  only  a  comparatively  short  time.  When  the 
solution  i*  sufficiently  concentrated,  the  tap.  K.  is  shut, 
and  the  solution  is  pum^ied  away  for  further  treatment 
through  the  tap.  L.  The  residue  in  E  is  washed  and  then 
withdrawTi  through  the  door.  F.  and  any  fine  mud  carried 
over  and  dei>osited  in  A    is  withdrawn  through  C. 

— W.  H.  C. 

DiMiUaiioH  and  evaporation  of  liquids  in  vacuo  ;    Method 

and   apparatus   for   the   .     O.    Unglaub.     Fr.    Pat. 

369.551.  Sept.  7.  1906.  Under  Int.  Conv.,  Sept.  8, 
1905. 

See  Eng.  Pat.  18.172  of  1905  ;  this  J.,  1906, 1032.— T.  F.  B. 

II.-FUEL,  GAS,  AND  LIGHT. 

{Contiiuud  from   pagr   42.) 

Coal   diaeot^ry    in  South    Stafford.^hire.      Morning    Post, 

Jan.  29,  1907.  [T.R.] 
The  miners  engaged  at  the  Earl  of  Dudley's  Baggeridge 
Wood  sinkings,  on  the  fringe  of  the  Black  Country,  near 
Wolverhampton,  have  struck  a  large  seam  of  the  famous 
ten-yard  coal  of  South  Staffordshire  at  a  depth  of  556  yards. 
The  seam  is  20  ft.  thick,  of  superior  quality,  and  practically 
inexhaustible.  The  sinking  operations  have  extended 
over  a  period  of  nearly  ten  years,  involving  a  cost  of  many 
thousands  of  pounds.  The  discovery  has  verified  pre- 
dictions respecting  the  existence  of  coal  measures  under 
sandstone  rocks  to  the  west  of  South  Staffordshire.  Coal- 
field machinery  is  rapidly  being  installed,  and  when  the 
coUiery  is  in  full  working  order  a  daily  output  of  two  to 
three  thousand  tons  is  anticipated.  While  engaged  in 
sinking,  the  miners  discovered  valuable  deposits  of  iron 
ore,  equal  to  best  Cumberland  hematite.  These  discoveries 
should  restore  the  commercial  prosperity  of  South  Stafford- 
shire and  East  Worcestershire  to  the  degree  that  was 
enjoyed  thirty  years  ago. 

GoJi  manufacture  ;    Present  position  of in  relation  to 

cohe  ovens.  F.  Schreiber.  J.  Gasbeleucht.,  1906,  49, 
926—929. 
AiTEK  making  a  comparison  of  horizontal  and  vertical 
gas  retorts,  the  author  discusses  the  differences  in  the 
working  of  gas  retorts  and  coke  ovens.  Attention  is  then 
drawn  to  the  plan  of  compressing  small  coal  into  briquettes 
nader  &  pressure  of  2f)0  atmospheres,  with  the  object  of 

f.^.t ,  .,  harder  and  more  coherent  coke  than  is  other- 

•^  >  from  a  gas  coal.      The  oil  process  of  Cooper 

.  .5713oflH82;    this  J..  1883,  372),  of  treating 

c«^l  »ilb  linie  before  distillation  in  order  to  fix  the  sulphur, 
wa*  not  successful  mainly  owing  to  the  impossibility 
of  obtaining  an  intimate  mixture  of  the  lime  and  lump 
coal.  By  using  nmall  coal,  however,  intimate  mixing 
becomes  practicable,  and  the  results  of  tests  with  and 
withoat  addition  of  lime  are  shown  in  the  following  table: — 

Without  Ume.,^f-f,P-. 
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It  would  appear  to  be  possible,  therefore,  by  use  of  fine 
gas  coal  in  the  form  of  briquettes,  to  produce  in  gas  retorts 
a  hard,  firm  coke,  whilst  by  addition  of  a  suitable  quantity 
of  lime,  a  higher  yield  of  ammonia,  iind  gas  of  better 
quality,  requiring  less  expensive  purification  than  usual, 
will  be  obtained. — A.  S. 

Naphthalene  ;  Removal  of from  coal-gas.     Report  of 

the  investigation  of  the  Southern  District  Association 
of  Gas  Managers.  J.  Gas  Lighting,  1906,  96,  521 — 525. 
A  SERIES  of  determinations  of  the  amount  of  naphthalene 
and  also  of  the  vapours  of  other  hydrocarbons  present 
in  the  purified  gas  was  made  at  six  different  gas  works, 
three  of  which  experienced  much  trouble  fiom  the. 
deposition  of  solid  naphthalene  from  the  gas,  either 
in  the  manufactuiing  plant  on  the  works,  or  in  the  service- 
pipes  in  the  district  of  supply,  or  in  both,  whilst  in  the 
other  three  no  such  trouble  was  experienced.  The  results 
showed  that  the  amount  of  naphthalene  was  in  many 
cases  higher  at  the  works  where  no  naphthalene  trouble 
occurred,  and  that  the  amount  of  the  vapours  of  other 
hydrocarbons  which  are  liquid  at  the  ordinarj*  teraijerature 
was  much  higher  at  those  works.  Immunity  from 
deposition  of  solid  naphthalene  is  therefore  due  not  so 
much  to  the  presence  of  a  lesser  quantity  of  naphthalene 
as  to  the  fact  that  the  latter  is  accompanied  by  a  higher 
proportion  of  other  hydrocarbon  vapours,  which  separate 
out  together  with  the  naphthalene  if  the  gas  is  cooled  ; 
under  these  circumstances  the  naphthalene  is  deposited 
as  a  solution  instead  of  a  solid,  and  such  solution  flows  to 
the  siphon  wells  and  causes  no  further  trouble. 

Experiments  were  made  at  two  works  to  determine  the 
effect  of  removing  from  the  hot  gas,  before  the  condensers, 
the  finely  divided  tar-particles  mechanically  carried  along 
with  the  gas  (amounting  in  some  cases  to  one-third  of  the 
whole  tar  production).  The  results  showed  that  such  treat- 
ment effects  a  considerable  reduction  in  the  amount  of 
naphthalene  left  in  the  gas  after  cooling,  but  it  was  also 
found  that  when  the  amount  of  "  light-oils  "  formed 
during  carbonisation  falls  below  a  certain  minimum,  the 
quantity  of  liquid  separating  in  the  condenser  is  too  small 
to  dissolve  the  whole  of  the  naphthalene  simultaneously 
deposited,  with  the  result  that  the  condenser  becomes 
blocked  with  a  pasty  mass  of  naphthalene  crystals  and 
adhering  tar.  Experiments  were  further  made  to  ascer- 
tain the  effect  of  adding  crude  xylene  vapour  to  the  gas 
in  the  condensers  ;  the  results  obtained  were  very  variable, 
great  reduction  of  the  naphthalene  being  obtained  in 
some  cases,  whilst  in  others  hardly  any  effect  was  produced. 
So  far  it  has  not  been  found  possible  to  maintain  con- 
tinuously the  right  conditions  for  bringing  about  a  constant 
reduction  of  the  amount  of  naphthalene  in  this  manner. 

— H.  G.  C. 

Water-gas  ;  Manufacture  of  benzolised .     A.  0.  Jones. 

J.  Gas  Lighting,  1906,  96,  680—684. 
The  author  gives  an  account  of  the  theory  and  practice 
of  the  production  of  "  blue  "  water-gas,  and  of  benzolised 
water-gas,  with  especial  reference  to  the  manufacture  of 
the  latter  gas  as  carried  out  at  the  West  Bromwich  Gas 
Works  by  means  of  the  Dollwik  water  gas  plant. 
From  the  average  working  results  of  the  past  five  years 
it  is  shown  that  the  materials  used  for  the  production  of 
1000  cb.  ft.  of  water-gas  enriched  with  benzol  to  give  an 
illuminating  power  of  about  17  candles,  and  containing 
5-6  per  cent,  of  carbon  dioxide,  are  as  follows : — 
Coke  to  generator,  36-93  lb.  ;  breeze  to  boilers,  20-44  lb.  ; 
benzol  used  to  enrich  to  17  candles,  0-63  gallon  ;  purified 
blue  water-gas  per  ton  of  coke,  00,637  cl).  ft. ;  and  the  cost 
per  l,f)fX)  cb.  ft.  as  follows  : — Fuel  (coke  at  9s.  6d.,  breeze 
at  4s.),  2-32d.  ;  gas  making,  Ac.  wages,  0-91d.  ;  carting 
fuel  and  removing  refuse,  0-1 6d.  ;  enrichment  (to  17 
candles),  6-09d.  ;  purification,  0-64d.  ;  repairs  and  main- 
tenance, 0-45d.  ;  water,  oil,  waste,  and  other  simdries, 
0-24d.  ;  total,  10-81d.  The  plant  not  being  worked 
continuously,  the  figures  for  fuel  are  rather  higher  than 
would  be  the  case  with  a  plant  worked  continuously. 
The  manufacturing  cost  of  the  coal-gas  produced  during 
the  same  period,  which  had  also  an  illuminating  power 
of  about  17  candles,  was  12-63d.  per  1,00(J  cb.  ft.  The 
calorific  power  of  the  benzolised  water-gas  was  420  B.T.U. 
per  cb.  ft.,  and  that  of  the  coal-gas  640  B.T.U.— H.  G.  C 
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English  Patents. 

Coke  ;  Process  of  and  apparatus  for  removing  sulphur  and 

other   impurities   from .     W.  S.  Simpson,    London. 

Eng.  Pat.  25,574,  Dec.  8,  1905. 

An  exhaust  pump  is  connected  with  the  retort,  after 
exits  have  been  stopped,  or  with  a  hermetically-sealed 
vessel,  to  which  the  coke  has  been  transferred  whUst 
in  a  highly  heated  condition,  so  as  to  draw  out  all  the 
sulphur,  gases,  and  impurities  from  the  coke.  The 
vessel  may  be  stationarj-,  or  set  in  motion  in  any  suitable 
manner. — C.  S. 

Burning  tar  and  like  fuel  in  furnaces  ;  Mode  and  means 

for .     S.     Ballard,    Worcester.     Eng.    Pat.     1559, 

Jan.  20,  1906. 
Tar  is  injected  by  the  aid  of  steam  into  a  series  of  horizontal 
retorts,  arranged  above  a  fire,  and  the  combustible  vapours 
produced  are  led  off  to  the  point  of  consumption.  The 
front  of  each  retort  is  made  in  two  portions,  the  upper 
portion,  which  is  fixed,  carrying  part  of  the  tar-feeding 
apparatus  ;  whilst  the  lower  is  hinged,  to  afford  access 
to  the  interior  of  the  retort.  The  tar  injector  is  so  con- 
structed as  to  be  readily  taken  to  pieces  for  cleaning  or 
the  like.— H.  B. 

Water-gas ;  Means    for    generating    steam    for    conversion 

into in  suction  and   pressure   gas-producer  plants. 

F.  Sellers,  C.  Capel,  and  F.  G.  Wallis,  London.  Eng. 
Pat.  19,115,  Aug.  27,  1906. 
The  steam  required  for  the  production  of  water-gas  in 
the  producer  (which  may  be  of  either  the  suction  or  pressure 
type)  is  generated  in  a  pan,  arranged  beneath  the  fire-grate, 
and  kept  filled  with  water  to  a  constant  level,  by  the  con- 
joint action  of  heat  radiated  from  the  fire-grate  above,  and 
the  conducted  heat  obtained  by  passing  the  exhaust  gases 
of  the  engine  through  a  chamber  beneath  the  pan.  In 
another  form  of  apparatus,  the  pan  is  replaced  by  a  tubular 
heat-interchanger,  which  is  heated  by  radiation  from  the 
fire-grate  above,  and  also  by  the  hot  exhaust  gases  which 
are  led  through  it.^H.  B. 

Gas  and'  air ;    Process  for  producing  a   constant  mixture 

of ,  and  apparatus  therefor.     Aktienges.    f.    Selas- 

Beleuchtung,  Berlin.     Eng.    Pat.  21,847,   Oct.   3,   1906. 
Under  Int.  Conv.,  Oct.  7,  1905. 

The  process  consists  in  providing  a  double  adjustment  of 
the  gas  and  air  inlet  ports  to  the  mixing  chamber  from 
which  the  gaseous  mixture  is  forwarded  to  the  service 
main  by  a  fan  or  blower.  The  first  adjustment  depends 
on  the  consumption  of  the  mixture,  the  inlet  ports  being 
reduced  or  increased  in  cross  sectional  area  as  the  demand 
for  gas  falls  or  rises.  As  the  gas  and  air  is  drawn  into  the 
mixing  chamber  by  the  suction  of  the  fan,  this  single 
regulation  is  insufficient,  owing  to  the  fact  that  the  resist- 
ances of  the  air  and  gas  to  the  increased  or  diminished 
■suction  are  not  proportional.  A  second  adjustment  of 
the  area  of  the  ports  is,  therefore,  arranged  to  take  place, 
dependent  on  the  first,  and  capable  of  independent  regu- 
lation with  regard  to  the  different  resistances  of  the  gas 
and  air.  In  one  form  of  apparatus,  the  mixing  chamber 
consists  of  a  vertical  cylinder,  with  inlet  ports  for  gas  and 
air,  and  an  outlet  port  for  the  mixture.  A  second  cylinder, 
\vith  conesponding  ports,  slides  within  the  first.  The 
first  adjustment,  dependent  on  the  consumption,  is  effected 
by  some  form  of  governor,  which  causes  the  inner  cylinder 
to  move  vertically  within  the  outer  one,  thus  diminishing 
or  increasing  the  area  of  the  inlet  ports ;  the  outlet  port 
is,  however,  arranged  so  that  it  is  not  altered.  The  second 
adjustment  is  obtained  by  causing  the  inner  cylinder  to 
rotate  with  respect  to  the  outer  as  it  rises  or  falls,  the 
rotation  being  caused  by  an  independently  adjustable 
guide.— W.  H.  C. 

Coal  and  other  gas  ;  Condensing  apparatus  suitable  for  use 

in  the  purification  of .     F.  Clark,  Southend,  Essex. 

Eng.  Pat.  26,998,  Dec.  27,  1905. 

The  apparatus  is  of  the  type  in  which  a  horizontal  rotary 
shaft  extends  through  a  series  of  vertical  casings  or 
chambers,  which  are  connected  together  through  central 
openings,  and  in  each  of  which  there  rotates  a  disc,  fixed 


upon  the  rotary  shaft,  the  gas  passing  in  succession  from 
chamber  to  chamber,  and  flowing  over  each  disc  fromHhe 
centre  to  the  periphery  on  the  one  side,  and  in  the  reverse 
direction  on  the  other  side.  The  chambers  are  separated 
from  each  other,  except  at  the  central  openings,  so  as  to 
offer  a  large  cooling  surface  to  the  air  ;  their  inner  walls 
and  the  sides  of  the  discs  are  provided  with  radially 
disposed  blades,  and  spraying  pipes  are  fixed  in  the  upper 
parts  of  the  chambers.  The  chambers  are  cormected|up 
in  two  sets,  with  valves  for  changing  at  will  the  course  of 
the  gas.  and  for  controlling  the  supply  of  water  or  liquor 
to  the  spraying  pipes.  On  passing  through  the  first  set, 
the  gas  is  subjected  to  dry  treatment,  whereby  tarry 
matter,  naphthalene,  &c.,  are  deposited ;  on  'flowing 
through  the  second  set,  it  encounters  the  water-spray, 
and  is  further  cleansed  and  cooled.  From  time  to  time 
the  gas-  and  water-valves  are  operated  so  that  the  second 
set  of  chambers  become  the  first,  receiving  the  crude  gas, 
and  subjecting  it  to  dry  treatment,  whilst  the  first  set  now 
become  the  second,  and  expose  the  gas  to  the  wet  treat- 
ment, the  water  serving  at  the  same  time  to  wash  out  the 
tar,  naphthalene,  &c.,  deposited  during  the  previous 
cycle. — H.  B. 

Incandescetit   gas  mantle.      A.  I.  van  Vriesland,  Scheven- 
ingen,  Holland.     Eng.  Pat.  18,152,  Aug.  13,  1906. 

See   Fr.  Pat.  369,627  of  1906;    following  these.— T.  F.  B. 

Filaments  of  incandescent  electric  lamps.  A.  Bourdos, 
R.  Rothschild,  and  J.  W.  Sutcliffe,  London.  Eng.  Pat. 
26,855,  Dec.  23,  1905. 

Pitchblende  is  immersed  in  a  20  per  cent,  solution  of 
hydrochloric  acid  (or  "  other  chlorine-yielding  solutions, 
having  a  corresponding  chlorine  strength  ")  as  long  as 
any  gas  is  liberated  ;  the  pumice-like  mass  and  pulverulent 
precipitate  produced  are  washed  with  water,  and  are  then 
kept  at  a  red-heat,  so  as  to  drive  out  all  volatile  substances, 
lead,  tin.  &c.  After  cooling,  the  infusible  mass  is  reduced 
to  powder,  formed  into  a  plastic  mass  by  the  addition  of 
a  binding  material,  such  as  caoutchouc,  and  shaped  into 
filaments,  or  used  for  coating  filaments  of  carbon,  &c. 
The  filaments  are  then  placed  in  an  air-tight  chamber 
containing  powdered  charcoal  and  graphite,  heated  to 
a  high  temperature,  until  the  oxygen  compoimds  are 
reduced  to  a  metallic  condition,  and  finally  flashed  in 
hydrocarbon  gas  as  usual. — H.  B. 

Tungden  filaments  for  incandescence  electric  lamps  ;  Manu- 
facture of .     A.  G.  Bloxam,  London.     From  J.  Lux, 

Vienna.     Eng.  Pat.  7803,  March  31,  1906. 

A  tungstate  of  an  amino-derivative  of  diphenyl  is  mixed 
with  an  agglutinant  to  form  a  paste,  with  or  without  the 
addition  of  oxides  of  tungsten  sufficient  for  the  oxidation 
of  thf  carbon  in  the  agglutinant ;  the  paste  is  formed  into 
filaments ;  the  latter  are  subjected  to  dry  distillation 
and  finally  heated  electrically  to  incandescence  in  a  vacuum 
or  in  an  inert  or  reducing  atmosphere.  There  is  thus  obtained 
a  sintered,  metallic  filament,  consisting  of  tungsten. 
According  to  another  method,  such  filaments  are  obtained 
by  impregnating  or  smearing  cotton  threads  with  tungsten 
dioxide,  then  dipping  them,  as  often  as  is  required,  alter- 
nately into  a  solution  of  ammonium  para-  or  meta- 
tungstate,  and  a  solution  of  the  hydrochloride  of  an 
amino-derivative  of  diphenyl,  next  drying  and  carbonising 
the  threads.and  finally  heating  them  electrically  to  incandes- 
cence in  a  reducing  gas  in  presence  of  steam,  to  remove 
the  carbon,  oxygen,  and  volatile  products  of  the  reaction. 

— H.  B. 

United  States  Patents. 

Coke  oven.     M.    E.    Rothberg  and   A.    Ernst,    Cleveland, 
Ohio.     U.S.  Pat.  833,340,  Oct.   16,   1906. 

Beneath  a  battery  of  ovens,  and  extending  centrally  the 
whole  length  of  the  battery,  is  a  main  flue,  into  which 
the  hot  gases  from  the  combustion  flues  of  the  ovens  are 
discharged.  Two  regenerator  chambers  are  arranged 
parallel  to,  and  one  on  each  side  of,  the  main  flue  ;  and 
by  means  of  suitable  valves  at  the  end  of  the  latter,  the 
hot  gases  may  be  directed  at  will  tlirough  either  of  the 
regenerators,   from  the  other  end  of  which   they  escape 
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into  the  chimnev.  A  fan.  situated  at  the  chimney  end 
of  the  hatterv.  draws  a  supply  of  air  through  passascs  in 
the  base  of  the  ovens  and  discharges  it.  through  a  suitable 
valve,  into  that  regenerator  through  which  the  hot  gases 
aw  not  riowing ;  the  hot  air,  on  issiiing  from  the  other  , 
end  of  the  regenerator,  is  dirtx-ted  into  two  hot-air  Hues. 
which  are  situated  alongside  the  rt^generators.  and  passes 
up  therefrom  into  the  combustion-tlues  of  the  ovens,  where 
it  meets  the  supply  of  gas.  The  valves  controlling  the 
hot-gas  and  air  cuirents  are  reversed  periodically. — H.  B. 

Gas  :  Art  of  generatittg .  0.  Ellis.  Assignor  to  Com- 
bustion Utihties  Co..  New  York.  X.Y.  U.S.  Pat. 
835.506.  Nov.  13.  19tH>. 

A  crRRKvr  <if  air.  mixed  with  the  products  of  combus- 
tion, is  forced  throuch  a  bi^l  of  hot  fuel.  The  i)roportion 
of  products  of  combustion  in  the  mixture  is  such  that  it 
contains  an  amount  of  carbon  dioxide  equal  to  that 
capable  of  being  produced  from  the  fuel  by  combustion. 

Oasprodueer.     A.     >L    Levin.    Chicago.    111.     U.S.    Pat. 
835.626.  Nov.   13,  190G. 

A  TTBCXAB  vaporiser  is  heated  by  the  gas  from  the 
generator,  and  the  steam  is  conducted  into  a  mixing-box, 
where  it  is  mixed  with  air  and  delivered  into  the  generator. 
The  proportions  of  air  and  steam  are  regulated  by  a 
valve,  which  is  operated  by  a  thermostat. — W.  H.  C. 

Carburetting  air  and  other  gasejs  ;    Automatic  apparatus 

for    .     E.     Bouchaud-Praceif|.     Assignor     to   The 

Portable  Gas  Fountain  S\-nd..  Ltd.,  Paris.     U.S.  Pat. 
835,745.  Nov.   13.  1906. 

Sm  Eng.  Pat.  6185  of  1905 ;  this  J.,  1905,  838.— T.  F.  B. 

Gas  prodiutr.     L.   Boutillier.  Paris.      U.S.   Pat.   835,847, 

Nov.   13,   1906. 
S«B  Eng.  Pat.  9942  of  1904  ;   this  J.,  1904.  709.— T.  F.  B. 

Gas  ■      Method    of    manufacturing .     P.     Schmidt, 

Hanover.  Germany.     U.S.  Pat.  836,054.  Nov.  13,  1906. 
Sk  Fr.  Pat.  338,626  of  1903  ;  this  J.,  1904,  653.— T.  F.  B. 

Gases ;    [Aviomatic  recording]  Ap^paratus  for  analysis  of 

.     H.  J.  Weatover.     U.S.   Pat.   833,274,   Oct.   16, 

190«.     XXnL,  page  ll.j. 

Gas  analytis  :   Apparatus  for .    E.  Schatz,  Frankfort 

on  Maine,  Germany.     U.S.  Pat.  835,559,  Nov.  13,  1906. 
Sbk  Fr.  Pat.  359.352  of  1905  ;  this  J.,  1906.  394.— T.  F.  B. 

French  Patents. 

SmokeUss  combustible  products,  and  their  process  of  manu- 
faetMre.  Soc.  Houill're  de  Flines-les-Raches.  Fr.  Pat. 
361.902,  Nov.   11.   1905. 

The  proccM  described  for  the  manufacture  of  smokeless 
combustible  bodies,  generally  anthracitic,  consists  in 
placinj;  briquettes,  prepared  in  the  usual  manner  with 
resin,  in  a  closed  vessel,  and  heating  them  out  of  contact 
with  air  to  a  temperature  sufiRcient  to  remove  tho  binding 
material,  without  sensibly  affecting  the  volatile  constitu- 
ents of  the  combustible  body.  The  claims  also  cover 
the  industrial  products  obtained  by  this  process. — W.  0.  H. 

Cement   [for   binding   patent     fuel,    artificial   stone,    <fcc.]  ; 

MmMfaeture  of .     A.  F.  Avezard.    Fr.  Pat.  369,317, 

Aug,  2H,  l9(Xi.     IX.,  page  96. 

Charcoal;    Mineralr*getatUe .    Mdlle.  C.  Badoil.     Fr. 

Pat.  369.279.  Aug.  29.   1906. 

VecbtaBLB  charcoal.  j»rfKiucwl  by  the  destructive  distil- 
lation of  waste  vegetable  products  such  as  the  shells  of  the 
earth-nut.  Ac.  is  grouna  to  a  jjowder  and  mixed  at  a 
temfieratare  of  from  3*;'  to  40'  C,  with  from  10  to  70 
per  ceot.  of  heavy  petroleum  or  other  minfjral  oil.  When 
the  larger  percentage  of  jjetroleum  is  u«o<l,  a  little  tar 
and  cheap  coal  duxt  is  a/ldcd  to  the  mass,  which  is  then 
sabject/^  to  frrfwure  to  obtain  a  harder  product  and  to 
prerent  the  exudation  of  the  oil. — W.  H.  ('. 


Petroleum    briquette.      G.    Guilhot   and    G.    Baedewyns. 

Ft.  Pat.  369,341,  Aug.  29.  1906. 
Thk   claim   is   for   a   briquette   formed   of  a   mixture   of 
petroleuui.  water,  caustic  soda  or  caustic  potash,  linseed 
or  other  vegetable  oil,  wood  charcoal,  loamy-earth,  and 
peat.— \V.  H.  C. 

Coke-ovens ;      Neiv    arrangement    of     regenerative . 

E.  Coppic.     Fr.  Pat.  369,212,  Aug.  24.  1906. 

Two  regenerator  chambers  pass  longitudinally  under- 
neath the  whole  length  of  the  battery  of  ovens,  and  are 
flanked  on  cither  side  by  waste-gas  collecting  conduits, 
which  also  extend  the  whole  length  of  the  battery,  and 
each  of  which  is  connected  to  the  regenerator  lying  next 
to  it,  at  one  end  of  tho  battery.  At  the  other  end  the 
collecting  Hues  are  closed,  and  the  regenerators  are 
connected  to  a  reversing  valve  so  that  when  one  regener- 
ator is  connected  to  the  chimney,  tho  other  is  open  to  the 
air.  The  gas-  and  air-inlets  and  the  waste-gas  outlets 
of  the  vertical  flue  combustion  chambers  are  alternately 
connected  with  the  right-  and  left-hand  collector  flue  and 
with  two  gas-supply  mains  which  run  parallel  with  the 
battery  of  ovens  on  each  side.  The  gas-supply  mains  are 
also  provided  with  valves,  so  that  by  simply  reversing 
these  and  the  valve  on  the  regenerators,  the  course  of 
the  gases  may  be  reversed. — W.  H.  C. 

Coke    oven ;     Regenerative .     V.    Defays.      Fr.    Pat. 

369,262,  Aug.  27,  1906.      Under  Int.   Conv.,  June   11, 
1906. 

According  to  this  invention,  in  the  case  of  continuous 
burning,  regenerative  ovens,  the  flues  in  the  base  of  the 
oven  communicate  directly,  at  each  of  their  ends,  with 
one  of  the  regenerative  chambers,  the  gas  ^s  being  brought 
to  one  or  the  other  of  these  chambers  according  to  the 
position  of  dampers  arranged  in  the  flues.  Air  is  supplied 
to  the  burners  by  one  of  two  groups  of  horizontal  flues, 
which  extend  the  whole  length  of  the  furnace  ;  one  of 
the  groups  is  in  constant  communication  with  one  of  the 
regenerative  chambers,  and  the  other  with  the  second 
chamber.  The  dampers  arranged  in  the  flues  of  the  base 
of  the  oven  are  controlled  by  the  simple  movement  of 
the  air-reversing  valve.  The  gas  is  supplied  by  channels, 
the  lateral  walls  of  which  are  composed  of  the  refractory 
blocks  that  form  the  flues  in  the  base,  the  upper  part  of 
these  flues  being  closed  with  slabs,  perforated  with  holes. 

— W.  C.  H. 

Inflammability  and  efficiency  of  liquid  combustibles  used 
for  motive  purposes  ;    Process  of  increasing,  by  means 

of  acetylene,   the  .        C.    Roth.     Fr.    Pat.   369,306, 

Aug.  10,  1906.     Under  Int.  Conv.,  Sept.  4,  1905. 

Liquid  combustibles,  such  as  petrol  and  alcohol,  are 
saturated  with  acetylene  gas,  and  then  used  in  motors  in 
the  usual  way.  If  a  greater  enrichment  is  desired,  a 
liquid  such  as  acetone,  in  which  acetylene  is  much  more 
soluble  than  in  petrol,  &c.,  is  saturated  with  the  gas  and 
added  to  the  liquid  in  the  desired  proportion,  or  some 
acetone  may  be  added  to  the  liquid  and  the  mixture  may 
then  be  treated  with  the  gas.  If  it  is  desired  to  use  pro- 
portions of  acetylene  greater  than  can  be  dissolved  in 
the  combustible,  the  gas  is  introduced  directly  into  the 
carburetter  or  other  suitable  part  of  the  motor,  to  mingle 
with  the  air  and  combustible  vapour. — H.  B. 

Distilling   coal   for   the   production   of   illuminating    gas ; 

Process  of .     0.  Guillet.     Fr.  Pat.  361,909.  Nov.  13, 

1905. 

A  CURRENT  of  steam  is  passed  through  the  retort,  so  as 
to  sweep  out  rapidly  the  gas  produced,  conserve  the 
light-giving  hydrocarbons,  and  prevent  the  formation  and 
deposition  of  soot,  &c. — H.  B. 

Gas  from  heavy  oils,  for  operating  motors  ;    Producer  fot 

production  of  permanent .     J.   E.  M.  Briest.     First 

Addition,  dated  7th  Aug.,    1906,   to  Fr.   Pat.   360,541, 
Dec.  16,  19<J5  (this  J.,  1906,  529). 

Devices  are  described  herein,  for  use  in  conjunction 
with  the  apparatus  mentioned  in  tho  principal  patent, 
so  as  to  ensure  the  automatic  control  of  the  gas  production 
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in  accordance  with  the  consumption  and  to  permit  of 
varying  the  proportions  of  air  and  combustible  in  the 
gaseous  mixture. — H.  B. 

Cooling  apparatus  for  blast-furnace  gases.  Soc.  Anon, 
des  Hants  Foumeaux  et  Forges  de  Dudelange.  Fr. 
Pat.  369,305,  Aug.  9,  1906. 

The  apparatus  is  of  the  type  described  in  Fr.  Pat.  368,731 
(this  J.,  1907,  22),  in  which  the  disss  are  not  immersed 
in  water,  but  are  irrigated  by  water  directed  upon  their 
faces  by  radially  disposed  pipes  arranged  between  alter- 
nate pairs  of  discs.  According  to  the  present  invention 
the  discs  are  stationary,  whilst  the  water-distributing 
pipes  are  disposed  radially  upon  the  horizontal  rotary 
shaft,  the  perforations  on  the  pipes  being  so  placed  that 
the  pipes  and  shaft  are  caused  to  rotate  by  the  issuing 
water,  without  the  assistance  of  any  other  driving  power. 

— H.  B. 

Carbureiting  gas  ;    Process  of .     F.   Dannert.     First 

Addition,  dated  Aug.    10,   1906,    to   Fr.  Pat.    364,210, 
March  13,  1906  (this  J.,  1906,  877). 

The  refractory  lining  of  the  producer  is  replaced,  from 
a  suitable  level  above  the  fire-giate  upwards,  by  an 
annular  body  of  cast  iron,  which  is  hollow,  so  as  to  provide 
a  series  of  superheating  chambers  for  the  steam  and 
hydrocarbon  respectively,  the  superheated  steam  being 
led  beneath  the  fire-grate  and  the  hydrocarbon  vapours 
entering  the  fuel  at  the  reducing  zone.  The  construction  of 
the  cast  iron  piece  is  such  that  the  chambers  are  readily 
accessible  for  cleaning  purposes. — H.  B. 

Gas  producers.  J.  J.  Deschamps.  Fr.  Pat.  369,216, 
Aug.   25,    1906.     Under  Int.   Conv.,   Aug.   25,    1905. 

The  lower  part  of  the  producer,  surrounding  the  com- 
bustion zone,  is  constructed  of  metal  without  the  usual 
refractory  lining.  The  kmer  face  of  this  metallic  casing 
is  provided  with  horizontally  arranged  ribs  or  equivalent 
projections,  which  take  up  ashes  and  cinders  from  the  fuel, 
so  as  to  produce  automatically  a  refractory  lining,  and 
which  prevent  the  air  cmrent  from  flowing  up  the  metal 
walls.  If  preferred,  a  refractory  lining  of  any  desired  form 
may  be  provided  beforehand.  Surrounding  the  lower 
part  of  the  casing  is  a  double-walled  jacket,  in  which  water 
is  circulated,  to  protect  the  casing  from  injury  by  the  fire. 

— H.  B. 

[Suction']  Gas   producer.     E.    Bardot.     Fr.    Pat.    369,540, 
Sept.  7,   1906. 

Instead  of  steam,  generated  in  the  usual  manner  by  the 
heat  of  the  producer-gas,  the  producer  is  fed  with  "pul- 
verised "  water,  which  enters  the  apparatus  along  with 
the  air  supph*.  The  pulverising  device,  which  is  attached 
to  the  side  of  the  producer,  is  a  cup-shaped  vessel  fitted 
with  horizontal  diaphragms  of  wire  gauze  ;  the  water 
drops  into  it  and  is  broken  up  finely  by  the  gauze,  through 
which  the  air  rushes  at  each  suction-stroke  of  the  engine. 
When  the  producer  is  first  lit  up,  a  pivoted  lid,  carrying 
a  small  gutter,  is  slipped  over  the  pulveriser,  and  the 
gutter  directs  the  water  supply  through  a  by-pass  channel, 
directly  into  the  producer  ;  in  this  way  an  adequate  water- 
feed  is  ensured  before  the  suction  of  the  engine  is  available 
to  operate  the  pulveriser.  The  hot  gases,  on  their  way  from 
the  producei  to  the  scrubbei,  pass  down  through  an 
air  condenser  consisting  of  a  cylinder  containing  vertical 
air  tubes,  thiough  which  an  upward  current  of  cold  air 
is  maintained  by  the  exhaust  gases  of  the  engine,  these 
gases  being  delivered  in  an  upward  direction  through  the 
top  of  the  casing  to  which  the  air  tubes  are  attached. 

— H.  B. 

Gases ;  Process    of    carbureiting  .     G.    Houlon.     Fr.    [ 

Pat.  369,618,  Sept.  11,  1906.  ! 

The  apparatus  comprises   a  reservoir  for  liquid  hydro-  | 

carbon,  a  vaporising  coil,  and  an  injector  for  delivering  j 

the  vapour  into  the  service-pipe.     The  reservoir,  which  , 

is  kept  partly  filled  with  the  hydrocarbon  liquid,  is  fitted  at  I 


the  top  with  a  valve-controlled  pipe.  leading  into  the  service- 
pipe  ;  at  the  bottom  it  is  connected  to  the  vaporising 
coil,  and  is  fitted  internally  with  a  perforated  pipe,  through 
which  a  quantity  of  the  gas  to  be  carburetted  may  be 
pumped,  so  as  to  maintain  any  desired  pressure  within  the 
reservoir.  When  the  apparatus  is  put  into  action,  the 
carburetted  gas  stored  above  the  liquid  in  the  reservoir 
is  at  first  admitted  into  the  service-pipe,  so  as  to  maintain 
a  supply  of  gas  therein,  until  the  vaporising  coil  has  been 
heated  by  means  of  a  suitable  burner.  When  the  coil  is 
hot  enough  to  operate,  the  supply  of  gas  from  the  reservoir 
is  shut  off,  and  the  liquid  hydrocarbon  is  admitted  to  the 
coil.  The  vapour  thus  generated,  entering  the  service-pipe 
through  the  injector,  aspirates  the  weak  gas  into  the 
service-pipe  and  forces  it  through  the  latter  at  a  pressure 
which  is  determined  by  the  degi-ee  to  which  the  coil  is 
heated,  and  the  pressure  maintained  in  the  reservoir. 

— H.  b! 

Mantle  for  incandescence  gas  lighting     A.  I.  van  Vriesland 
Ft.  Pat.  369,627,  Aug.  13,  1906. 

A  FABRIC  for  making  an  inverted  incandescence  mantle 
is  obtained  by  stretching  a  smooth,  flat  piece  of  suitable 
textile  material  (knitted  or  otherwise)  over  a  mandrel 
having  the  shape  of  an  inverted  mantle.  The  fabric  thus 
formed  may,  if  desired,  be  treated  with  alkaline  or  other 
solutions,  which  cause  it  to  contract,  and  so  remove 
irregularities.  In  a  mantle  so  prepared,  the  thickening 
of  the  fabric  at  the  bend,  which  occurs  when  the  usual 
tubular  fabrics  are  employed,  is  avoided. — H.  B. 


III. -DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND    MINERAL     WAXES. 

(Continued  from  page  43.) 

Petroleum  from  Alsace.     E.  Graefe.     Petroleum,   1907    2 
278—280.  '     ' 

Burning  oil. — A  sample  from  the  Pechelbronn  refinery, 
water-white  in  colour  and  of  mild  odour,  had  the  sp.  ot.^ 
0-798;  viscosity,  1-07;  sulphur  content,  0-038  per  cent.  • 
Wijs'  iodine  value,  5-79  ;  flashing-point,  45"  C.  ;  calorific 
value,  10,662  cals.  Distilled  in  an  Engler  flask,  32-5  per 
cent,  of  distillate  passed  over  up  to  200"  C.  75  per  cent, 
up  to  250°  C,  and  96  per  cent,  below  300°  C.  The  light 
given  with  a  "  10-line  burner "  averaged  6-7  Hefner 
candles,  with  only  slight  fluctuation,  the  distillate  being 
therefore  superior  to  that  examined  by  Engler  (this  J., 
1888,  202),  though  the  consumption  per  candle  hour 
(4-17  grms.)  was  about  the  same. 

Crude  oil  A. — This  blackish-brown,  opaque  oil,  contain- 
ing 1  per  cent,  of  water,  gave  the  sp.  gr.,  0-889  ;  flashing- 
point,  27°  C.  ;  sulphur  content,  0-67  per  cent.  ;  calorific 
value.  10,701  cal.s.  On  distillation,  only  16  per  cent, 
passed  off  below  250"  C,  and  29  per  cent,  below  300"  c'. 
■J  he  content  of  asphaltum  pitch  (Holde  method)  was  11-5 
per  cent.,  and  of  asphaltum  1-74  per  cent.  The  residue 
above  300°  C.  gave,  on  distillation.  89-6  per  cent,  of  dis- 
tillate (sp.  gr.,  0-863),  5-6  per  cent,  of  coke,  and  4-8  per 
cent,  of  loss  ;  and  furnished,  by  the  Zaloziecki  method, 
2-36  per  cent,  of  paraffin  (m.pt.,  53-6"  C),  equivalent  to 
2-12  per  cent,  of  the  crude  oil. 

Crude  oil  B. —  The  opaque,  blackish -brown  oil  contained 
5-5  per  cent,  (by  vol.)  of  water,  which  left,  on  evaporation, 
9-76  per  cent,  of  saline  matter,  containing  chlorine  equiva- 
lent to  3-5  per  cent,  of  the  water,  and  consisting  of  mag- 
nesium chloride  and  sulphate,  sodiijm  chloride,  and  calcium 
sulphate.  The  sp.  gr.  of  the  water-free  oil  was  0-890  ; 
flashing- point,  39"  C.  ;  sulphur  content,  0-34  per  cent.  ; 
asphaltum  pitch,  17-3  per  cent.  ;  asphaltum,  4-3  per  cent.  ; 
heat  of  combustion,  10,715  cals.  The  distillation  test  gave 
results  analogous  to  those  of  sample  .4.  both  oils  furnishing 
about  25 — 30  per  cent,  of  burning  oil.  The  distillate  from 
the  residue  above  300"  C.  had  the  sp.  gr..  0-848,  and 
contained  3-91  per  cent,  of  paraffin  (m.  pt.,  66'2°  C). 
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W"hen  subjected  to  the  craokiDg  process,  the  following 
results  were  obtained  : — 


II 

III 

IV 

V 


Original  oil 

I.       0 — 20  per  cent 

20—40         „  I 

40—60 

60 — 80 

80— 8& 


0-890 

0-7843 

0-8447 

0-8739 

0-8879 

0-9018 


8-1 
2-4 
6-5 
16-8 
21-4 
36-7 


thus  showing  that  the  quantity  of  unsaturated  hydro- 
carb«.ins  increasseil  with  the  progress  of  the  distillation. 
The  high  icxiine  value  (30-9)  of  the  asphaltum.  in  compari- 
son with  that  of  the  crude  oil,  favoiu-s  Hofcr's  hypothesis 
of  the  formation  of  asphaltum  by  the  ehmination  of 
hydrogen  under  the  action  of  oxygen. — C.  S. 

Petroieum    production   of   Borneo.     Oil   and    Col.    Tr.    J., 

Feb.  2,  1907.  [T.R.] 
THEfNederlandsch  Indische  Industrie  en  Handel  Maat- 
schappij  suppUes  the  following  figures  regarding  the 
production  of  the  Borneo  oil-fields  in  1905  and  1906  ;  the 
quantities  are  in  tons : — l*roduction  of  crude  oil, 
1906.  353.430:  1905.  421.695;  intake  of  refineries, 
335.172,347.635;  output  of  refineries — kerosene,  111,633, 
145,739  :  other  products,  193,372,  166,061  ;  shipments- 
kerosene,  123.718.  123,714;  other  products,  169,666, 
151,842.  Crude  oil  in  stock  above  ground,  Dec.  31,  1906, 
12.370  :  Dec.  31,  1905,  46,649  ;  stocks  awaiting  shipment 
—kerosene :  19,040,  31.237  ;  other  products,  26,800, 
24.652.  Total  stocks  of  crude  and  products,  1906,  58,210  ; 
1905.  102,538.  During  the  fourth  quarter  of  1905  a  large 
foimtain  was  struck,  which  abnormally  increased  produc- 
tion, and  resulted  in  excessive  stocks  at  the  end  of  the  year. 

*^ Benzine";     [Russian]    Commercial .    M.  Rakusin. 

Chem.-Zeit.,  1907.  31,  6—8. 

Production. — The  highest  yield  of  "  benzine  "  is  secured 
by  treating  the  crude  oil  near  the  wells,  owing  to  the  loss 
sustained  by  evaporation  during  transport  to  a  distance, 
and  storage.  Anapa  oil  gives  the  largest  yield  of  any 
Russian  crude  petroleum,  namelj%  27-79  per  cent.,  whilst 
Bibi-Eibat  oil  gives  4-88  per  cent.,  and  Grosny  oil  2-88  per 
cent.,  AS  compared  with  1 1  -45  per  cent,  from  Pennsylvania 
oil,  and  3-41  per  cent,  from  C.iiiipina  (Roumanian)  oil. 
Refining  the  "benzine"  near  the  centre  of  consumption, 
on  the  other  hand,  has  the  advantage  of  giving  a  better 
quality  product,  and  one  more  suitable  to  the  special 
purpose  in  v  ew  {e.g.,  exti acting  fats).  (>rosny  "  benzine," 
though  of  very  low  density,  contains  about  30  per  cent,  of 
distillate  boiling  above  100  C,  and  is  rectified  in  a  special 
manner,  by  redistilling  the  mixed  fractions  boiling  up  to 
150'  ('.  in  a  special  apparatus,  fitted  with  a  suitable 
dephlegmator. 

Prcrpertiff  and  uses. — Refined  "  benzine,"  analysed  in 
the  worlcs  laboratory  at  (-rosny,  had  the  sp.  gr.,  0-7225, 
and  j-ielded  48*50  per  cent,  of  fractions  boiling  up  to 
95"  ('..  15-fX>  per  cent,  between  95'  C.  and  110   C,  16-30 

Cr  cent,  between  110' C.  and  125' C,  10-50  per  cent. 
tween  125'  C  and  ]5()  C,  and  8-00  per  cent,  of  residue. 
The  most  volatile  products,  "  petroleum  ether "  and 
light  "  benzine."  are  largely  used  for  eliminating  grease 
spots,  and  as  solvents  in  the  rubber  and  other  industries. 
The  heavier  sorts  are  employee!  for  extra<;ting  hones,  and 
there  is  an  increasing  outlet  for  "  benzine  "  for  motor  use. 
"  Ligroin."  of  which  relatively  large  amounts  arc  furnished 
by  GrOfTiy  oil.  is  now  permitted  to  l>e  utilised  as  fuel  in 
Russia,  and  has  a  heating  effect  of  11,279  cals.  Burned 
in  atomisintr  burners  at  the  Wla^likavkas  Railway  works, 
it  ha«  l>een  safely  used  for  some  time. 

The  following  specification  for  "  benzine  "  was  drawn 
up  V»y  the  firm  of  Nol>el,  an^l  ha."  bf;en  accepted  by  most 
Russian  <onsumen).  Sji.  gr.,  not  i-xceeding  0-717  for 
light,  and  0-725 — 0729  for  heavy  kinds  ;  reaction 
nentral ;  complete  evaj>oration,  without  any  lasting 
disagreeable  smell,  when  p^iurwl  on  filter-pajKjr  ;  minimum 
content  of  fraction  boiling  up  to  U.j'  (',.  in  the  Olinsky 
apparatus,  90  per  cent.,  with  not  more  than  5  \ieT  cent. 


boiling  above  100°  C.  The  heavy  kind  must  not  begin 
to  boil  lower  than  40°  C.  The  residue  above  100°  C. 
must  not  leave  any  grease  spot,  at  the  end  of  an  hour, 
when  poured  on  to  filter-paper.  In  determining  the 
sp.  gr..  an  allowance  of  0-00080  n\ust  be  made  for 
expansion  for  each  degree  above  or  below  the  standard 
temperature  (15°  C).  When  shaken  with  half  its  volume 
of  sulphuric  acid  (sp.  gr.,  1-53)  for  tlu-ee  minutes,  the 
"  benzine  "  juixture  must  not  show  any  yellow-brown 
coloration.  The  neutrality  test  is  performed  in  the  same 
way  as  for  burning  oil. 

Storage. — To  prevent  waste  by  leakage  or  evaporation, 
the  storage  vessels  of  sheet-iron  should  be  carefully 
liveted,  and  placed  in  a  shaded  situation,  besides  being 
covered  with  an  insulating  layer  of  loam.  In  warmer 
j  districts,  an  insulating  jacket  is  provided,  leaving  a  free 
space  for  the  cii  dilation  of  air  between  it  and  the  storage 
vessel.  For  quantities  up  to  5  tons,  horizontal  cylinders 
may  be  arranged  in  underground  wooden  sheds,  well 
lighted  and  ventilated.  The  foundation  may  be  of  wood, 
covered  with  sheet-iron,  or  of  brickwork,  the  former  being 
cheaper.  The  "  benzine  "  is  filled  into  casks  in  a  separate 
underground  room,  with  an  iron  or  brick  floor.  To  guard 
against  explosion,  the  vessels  are  fitted  with  Hentze 
fusible  plugs,  and  protective  gauze. 

Transport. — The  newly-sanctioned  "  benzine  "  tank 
cars  on  the  Russian  railways  are  provided  with  special 
discharging  siphon  devices  of  2-in.  pipe,  and  also  with 
fusible  plugs  and  wire  gauze. — C.  S. 

English  Patents. 

Amnion  in  from    gas    liquor  ;     Method  of  obtaining  . 

A.    Fillunger,    Mahrisch,    Austria.      Eng.    Pat.    11,077. 
May  11,  1906. 

See  Ft.  Pat.  365,769  of  1906  ;  this  J.,  1906,  977.— T.  P.  B. 

Lubricating  oil  and  process  for  obtaining  same.  W.  Oppen- 
heimer  and  T.  0.  Kent,  London.  Eng.  Pat.  24,318, 
Nov.  24,  1905. 
By  arresting  the  distillation  of  water-gas  tar  during  the 
treatment  described  in  Eng.  Pat.  4271  of  1904  (this  J., 
1905,  722),  a  lubricating  oil  is  furnished  by  the  residue, 
the  viscosity  of  which  oil  increases  with  the  length  to 
which  distillation  has  been  carried. — C.S. 

Lubricating  oil  and  process  for  obtaining  same.  W.  Oppen- 
heimer  and  T.  O.  Kent,  London.  Eng.  Pat.  24,319, 
Nov.  24,  1905. 
Pitch  from  oil  or  water-gas  tar  is  distilled  in  a  retort  or 
other  suitable  vessel,  imtil  all  the  volatile  fractions  have 
passed  over,  the  distillate  bjing  rectified  to  raise  the 
flashing  point  to  the  desired  extent. — C.  S. 

Oils  for  lubricating  purposes.     H.  Carter  and  J.  T.  Newell. 
Eng.  Pat.  9202,  April  18,  1906.     XII. ,  page  i02. 

Hydrocarbon  oils  ;    Emulsifiable  compositions  frorn  . 

F.   W.   Klever,  Cologne.  Germany.     Eng.   Pat.  27,254, 
Dec.  30,  1005.     Under  Int.  Conv.,  Jan.  4,  1905. 

The  hydrocarbon  oils  are  mixed  with  alkali  oleates  and 
high-boiling  alcohols  (which  may  be  partly  replaced  by 
ordinary  alcohol)  under  pressure.  The  product  is  specially 
intended  for  cleansing  firearms  from  the  corrosive  deposit 
left  in  the  bore  by  "  nitric  gunpowders." — C.  S. 

Oils :    Treating   vegetable  and  mineral .     J.   Harris. 

Eng.  Pat.  22,430,  Oct.  10,  1906.     XIL,  page  102. 

Paraffin  wax  ;  Refining .     J.  Mijs,  Bussum,  Holland. 

Eng.  Pat.  495,  Jan  8,  1906. 

The  crude  or  partly  refined  wax  is  powdered,  and  the 
powder  further  refined  by  treating  with  alcohol  in  the 
cold.— B.  N. 

United  States  Patents. 

Retort  for  tJie  distillation  of  woods.  P.  Biown,  Tacoma, 
Wash.,  Assignor  to  Troy  Chemical  Manuf.  Co.,  Ltd., 
Troy,  Idaho.  U.S.  Pat.  835,747,  Nov.  13,  1906. 
The  retort  is  combined  with  a  surrounding  spiral  flue 
(comnnmicating  with  a  furnace  at  the  discharge  end  of 
the  retort),  and  a  series  of  closed,  corrugated  cylinders, 
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mounted  end  to  end  inside  the  retort,  for  the  charge  of    j 
wood.     The    cyhnders    are    fitted    with    valve-controlled    i 
openings  for  discharging  gases  and  tar  vapours  into  the 
retort.     The  retort  is  connected  with  a  condenser. — C.  S.    j 

Acetates ;    Process  of  making  .     H.  0.  Chute,  Cleve- 
land, Ohio.     U.S.  Pat.  835,501,  Nov.   13,  1906.  ; 

Crude   pyroligneous    acid   is   distilled,    preferably  under    j 
pressure,  to  remove  the  more  volatile  constituents  (wood    | 
spirit,  &c.),  the  residual  liquid  is  separated  from  insoluble 
impurities,   and  distilled   (by  means   of  steam  at  about    j 
atmospheric     pressure)     under     reduced     pressure.     The 
vapours  of  acetic  acid  thus  obtained,  are  condensed  in 
coils  serving  as  the  heating  coils  of  a  vacuum  evaporator, 
the    condensed    acid    is    neutralised,    and    the    resulting 
acetate  solution  is  concentrated  in  the  vacuum  evaporator    [ 
by  the  heating  coils  referred  to. — A.  S. 

Ammonia    from,    gas ;     Extraction    of .     W.     Feld, 

Honningen   on   Rhine,    Germany.     U.S.    Pat.    837,045, 
Nov.  27,  1906. 

See  Ft.  Pat.  369,258  of  1906  ;   following  these.— T.  F.  B. 

Petroleum  ;  Apparatus  for  the  rectification  of .     E.  A. 

Bar  bet,  Paris,  Assignor  to  E.  Jandrier,  Peace  Dale,  R.I. 
U.S.  Pat.  836,732,  Nov.  27,  1906. 

See  Fr.  Pat.  322,265  of  1902  ;  this  J.,  1903,  292.— T.  F.  B. 
French  Patents. 

Ammonia ;     Process   for   washing from   distillation 

gases,  and  for  regenerating  the  washing  liquid.     W.  Feld. 
Fr.  Pat.   369,258,  Aug.  27,   1906. 

The  gases,  containing  ammonia  and  carbon  dioxide, 
are  caused  to  pass  through  a  strong  solution  of  a  magnesium 
salt,  wherebj'  an  ammonium  salt  is  formed,  and  magnesium 
carbonate  precipitated.  By  subsequent  distillation  of 
the  mixture  thus  formed,  ammonia  and  carbon  dioxide 
are  again  evolved,  the  magnesium  salt  being  re-formed. 
Solidification  during  either  operation  is  liable  to  occur, 
but  may  be  prevented  by  the  addition  of  a  salt  of  ammo- 
nium or  of  the  alkahs. — F.  Sodn. 

Lubricating   and    rust-preventing   compound ;     Process   of 

making   a .     F.    W.    Klever.     Fr.    Pat.    360,960, 

Dec.  27,  1905.     Under  Int.  Conv.,  Jan.  4,  1905. 

See  Eng.  Pat.  27,254  of  1905  ;   preceding  these.— T.  F.  B. 

Petroleum    briquettes.     G.    Guilhot    and    G.    Baedewyns. 
Fr.  Pat.  369,341,  Aug.  29,  1906.     II.,  page  84. 

German  Patents. 

Pitch  from  tar  or  tar  oils  ;  Process  for  recovering by 

heating  with  sulphuric  acid.     M.  Wendriner.     Ger.  Pat. 
170,932,  May  2,  1905. 

Tar,  after  being  heated  in  the  usual  way  with  sulphuric 
acid,  is  further  treated  with  superheated  steam  at  a 
high  pressure  ;  this  is  said  to  decompose  the  sulphonated 
compounds  formed,  and  to  leave  a  neutral  pitch,  insoluble 
in  water,  and  free  from  sulphur. — T.  F.  B. 

Petroleum   and   the   like ;     Process   for   solidifying . 

C.  Stiepel.     Ger.  Pat.  174,712,  July  3,  1904. 

Petroletim  is  solidified  by  mixing  it  with  a  potash  or 
soda  soap  and  a  suitable  proportion  of  salt.  As  much 
of  the  latter  as  possible  is  used,  without  destroying  the 
homogeneity  of  the  product. — T.  F.  B. 

Mineral   oils   and   their   residues ;    Process   for   removing 

asphaltic  and  resinous  matter  from .     B.  Diamand.    | 

Ger.  Pat.  173,616,  July  26,  1904. 

The  resinous  and  asphaltic  constituents  of  mineral  oils 
or  mineral  oil  residues  are  said  to  be  removed  by  addition 
of  a  mixture  of  benzine  (petroleum  spirit)  and  amyl 
alcohol ;  the  oils  can  then  be  used  for  lubricating  purposes. 

— T.  F.  B. 

Petroleum  ;    Process  for  working  up  German  crude ■. 

F.  Seidenschnur.     Ger.  Pat.  169,952,  Oct.  5,  1905. 

In  order  to  avoid  the  decomposition  of  certain  petroleum    | 
constituents,  the  crude  oil  is  introduced,  in  small  quantities 


at  a  time,  into  a  suitable  vessel  which  can  be  strongly 
heated  ;  a  high  vacuum  is  mainta^ined  in  the  vessel,  and 
superheated  steam  passed  into  the  oil,  so  that  it  may  be 
distilled  as  rapidly  and  as  completely  as  possible.  The 
above  process  is  said  to  give  a  high  yield  of  good  lubri- 
cating oils. — T.  F.  B. 
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{Continued  from  page  44.) 

p-  and  m-Nitroben  zophenone ;  Alkaline  reduction  of  . 

P.  Carre.     Compt.  rend.,  1907,  144,  34—35. 

Fifty  grms.  of  ^'-nitrobenzophenone  were  dissolved  in 
1  htre  of  alcohol,  and  the  solution  mixed  with  70  grms  of 
caustic  soda.  To  the  boihng  mixture  100  grms.  of  zinc 
powder  were  added  in  small  portions  at  a  time.  On 
cooling  the  solution  obtained  by  extracting  the  product 
with  boiling  toluene,  reddish  spangles,  which  consisted  of  a 
mixture  of  azo-  and  azoxy-benzophenone,  were  deposited. 
On  reducing  this  mixture  with  ammonium  sulphide,  p-hydr- 
azobenzophenone  was  obtained,  which  crystallised  from 
alcohol  in  white  needles  containing  1  mol. 
of  water  of  crystallisation.  These  melted  at  130"  C, 
the  anhydrous  substance  at  162'  C.  On  oxidation  with 
mercuric  oxide  the  foregoing  compound  furnished  p-azo- 
benzophenone  crystallising  from  toluene  in  red  plates, 
m.pt.  219  C.  m-Nitrobenzophenone  gave  a  corresponding 
series  of  derivatives  which  have  already  been  described 
by  Elbs  and  Wogrinz  (this  J.,  1903,  703).— J.  C.  C. 

Colour  and  fluorescence  ;  Relation  of to  constitution. 

A.  G.  Green.     Chem.  Soc.  Proc,  1907,  23,  12—13. 

In  a  paper  bearing  the  above  title  (this  J..  1907,  43). 
0.  Silberrad  has  described  a  number  of  complex  phthaleins 
formed  by  the  condensation  of  mellitic  and  pyromellitic 
acids  \vith  resorcinol.  From  the  fact  that  the  silver  salts 
of  these  phthaleins  correspond  to  the  substitution  of 
hydrogen  by  silver,  not  only  in  all  the  carboxyl  groups 
of  the  mellitic  residue,  but  also  in  the  two  phenolic  hydroxyl 
gioups  of  each  xanthene  ring,  it  is  concluded  that  "  neither 
the  colour  nor  the  fluorescence  of  these  compounds  is 
dependent  on  the  presence  of  quinone  linkings,  for  in  many 
cases,  a  quinonoid  structure  is  impossible."  This  conclu- 
sion Silberrad  is  inclined  to  extend  to  the  phthaleins  in 
general.  A  study  of  the  phthaleins  of  phenol  and 
quinol,  which  the  author  has  had  in  progress  for  some 
time  past,  has  brought  to  light  several  facts  pointing  to 
an  opposite  conclusion,  and  strongly  confirming  the  view 
that  the  coloured  salts  of  these  phthaleins  have  a  quinonoid 
structure.  It  therefore  appears  advisable  to  point  out 
that  Silberrad's  deductions  are  in  no  sense  necessary,  but 
that,  on  the  contrary,  his  compoimds  may  be  represented 
with  equal  or  greater  probability  upon  a  quinonoid  type. 
For  instance,  in  place  of  the  carbinol  formula  (I.),  for  the 
silver  salt  of  the  octobromo-hexahydroxy-p-dixanthyl- 
benzene-tetracarboxylic  acid,  the  ortho-quinone  formula 
(II.)  may  be  substituted.  This  latter  is  analagous  to  (III.) 
the  formula  proposed  by  the  author  for  the  potassium  salt 
of  quinolphthalein  (Ber.,  1906,  39,  2365 ;  thi>  J..  1906. 
7491 
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SnfraHi'HtJf  ;   Xtic  method  of  formation  of  asi/mmetric . 

P.    Barbicr    ami    P.    Sislev.     Bull.    Soo.     Chim..  1906. 
35.     128-2— 1-285. 

The  method  consists  in  condensing  /<-dianiinoazo-com- 
pounds  with  nionoaniiuc-*.  Example :  28  gims.  of 
p-diaminoazobonzene  hydrcxhloridc  were  mixed  with 
13  prms.  of  aniline  hydroi'hloride  and  150  c.c.  of  94  per 
cent,  alcohol,  and  the  mixture  heated  in  an  enamelled 
autoclave  for  eight  hours  to  1(>()"  to  ITo  C.  .After  this 
time  steam  was  blown  through  to  remove  any  volatile 
substances,  and  the  dyestuff  precipitated  from  the  filtered 
solution  by  adding  salt.  The  product  consisted  of  two 
dyestuflFs.  which  are  easily  .separated  by  taking  advantage 
of  their  different  solubilities  in  salt  solutions.  The  more 
soluble  dyestuff.  which  is  formed  only  to  a  small  extent, 
IS  intensely  red.  and  gives  a  dark  green  crystalline  hydro- 
chloride. It  is  probably  fl.sy»i-phenosafranine.  The 
second  dyestuff.  less  soluble  in  salt  solution,  is  violet  and 
is  precipitated  as  a  microcrystalline  powder  with  a  metallic 
reflex.     This  is  a*ym -anilidophenosafranine. 


'\. 


^CbH,^ 


^X(C6H4.  NHo)/  """""^XH 

and  gives  I  eautiful  violet-blue  shades  on  silk  and  cotton 
mordanted  with  tannin  and  tartar  emetic. 

By  heating  together  30  grms.  of  p-diaminoazotoluene 
dihydrochloride.  15  grms.  of  o-toluidine  hydrochloride, 
and  150  c.c.  of  94  per  cent,  alcohol  as  desciibed  above, 
an  a#yw-tolusafranine  was  obtained  as  a  crystalline  powder 
with  a  metallic  reflex  and  giving  a  vivid  red  solution  in 
water.  It  gives  splendid  red  and  rose  shades  on  silk  and 
cotton,  at  the  same  time  the  shades  are  bluer  than  those 
famished  by  the  corresponding  phenosafranine. — J.  C.  C. 

Erratcm. 

This  J..  mjT.  p.  43.  col.  2.  line  1.  also  line  4  anrl  line 
r».  from  top. /or  "Pyrone"  rutd  "Pyrane." 

English  Patents. 

Anthrurtnf    derivatiits ;     Mnnujacture    of .     P.    A. 

Xewton,  Ixjndon.  PVom  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  352,  Jan. 
5.  1906. 

Ske  Fr.  Pat.  362.140  of  1906  ;  this  J.,  1906,  752.— T.  F.  B. 

Anthracene     dytJ<tu(fa  ;      Manufacture     of .     P.     A. 

Xewton.  London  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co..  EUx-rfeld.  (Germany.  Eng.  Pat.  9102 
April  17.  1906. 

S«B  Pr.  Pat  365,305  of  1906  :  thi.'i  .1.,  1906,  923.— T.  F.  B. 

Colouring    mutlerA    \dtfc«tuffs]    of    t/ie    ant/iracene    series; 

Manufacture  of  .     .1.  Y.  Johnson.  London.     From 

Badiflf-he  Anilin  und  Sfxla  Fabrik,  Ludwigshafen  on 
Rhine.  Germany.     Eng.  Pat.  10,.324.  May  2,  1906. 

See  Fr.  Pat.  .365.9-20.  of  1906  ;  this  J.,  1906,  979.— T.  F.  B. 

Indfjzylic  romfx/undji  {h-digo]  ;  Manufacture  of .    J.  Y. 

Johnifjn.  Ixmdor..  From  Badischc  Anilin  und  Soda 
Fabrik,  Ludwigfihafen,  Germany.  Eng.  Pat.  12  243 
May  25,  1906. 

I?»r>'>TVi,  d«»rivative«  are  prepared  by  heating  acetyl- 
I  '  ■>»•.  itd  homologueH,  analogues   or    derivatives, 

lum  fhloride,   bromide,  or  iodide,  preferably 
•  '     -       Exanif.N- :     Equal  parts  of  dried  and 

'  aff.tylphrnylglyfin*;     and     aluminium 

'  '  ■  '1  in  an  atmo8[)here  of  hydrogen  to  about 

•25«>  (..  When  the  evolution  of  hydrrK-liloric  acid  is 
romplete,  the  maiM  in  allowed  to  corjl,  added  to  a  boiling 
dilute  aolatirm  of  cauntic  iKxla,  and  air  passed  through  the 
liquid,  whereupfjn  indigo  in  formed. — A.  S. 


o-Carboxj/phenylthioglycollic  acid  ;    Manufacture  of . 

G.  W.  Johnson.  London.  From  Kalle  und  Co.,  Biebrioh 
on  Rhine,  Germany.     FAXg.  Pat.  11.174,  Alay  12,  1906. 

See  Fi-.  Pat.  366,612  of  1906  ;  this  J.,  1906,  1036.— T.  F.  B. 

United  States  Patents. 

Dyestuff s  ;  Monoazo .  and   process   of   making  same. 

T.  Kroeber.  Assignor  to  Soc.  Chem.  Ind.  in  Basle,  Basle. 
Reissues,  Xos.  12,555,  12,556,  and  12,557,  dated  Nov.  13, 
1906.  to  U.S.  Pats.  805,918,  806,415,  and  797,441. 

See  Addition,  dated  May  10,  1905,  to  Fi-.  Pat.  351,125  of 
1905  ;  this  J.,  1905,  1168.— T.  F.  B. 

Dyestuff ;  Monoazo .  and  process    of    malcing    same. 

T.  Kioeber,  Assignor  to  Soc.  Chom.  Ind.  in  Basle, 
Basle.     U.S.  Pat.  835,539,  Nov.  13,  1906. 

See  Addition  of  June  19,  1905.  to  Fr.  Pat.  351,125  of  1905  ; 
this  J.,  1906,  922.— T.  F.  B. 

Dyestuff ;  Red    violet    to    violet-blue    [thioindigo] .  and 

process  of  making  same.  G.  Engi.  Assignor  to  Soc.  Chem. 
Ind.  in  Basle.     U.S.  Pat.  836,309,  Nov.  20.  1906. 

See  Eng.  Pat.  11,760  of  1906  ;  this  J.,  1906,  751.— T.  F.  B. 

Dyestuff ;  Triphenylmethavc .  and  process  of  snaking 

same.  W.  Herzberg  and  O.  Scharfenberg.  Assignors 
to  Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  835,682, 
Nov.  13.  1906. 

See  Ft.  Pat.  359,002  of  1905  ;  this  J.,  1906,  369.— T.  F.  B. 

Dye  [dyeing  compound] ;  Process  of  making  a  cold . 

C.  Henry,  Paris.     U.S.  Pat.  835,754,  Nov.   13,  1906. 

See  Fr.  Pat.  355,391  of  1905  ;  this  J..  1905,  1227.— T.  F.  B. 

Dyestuff  ;  Yellow  anthracene .  R.  E.  Schmidt,  Elber- 
feld, and  P.  Tust,  Vohwinkel,  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
836,220.  Nov.  20,  1906. 

See  Ft.  Pat.  364,005  of  1906  ;  tliis  J.,  1906,  923.— T.  F.  B. 

Dyestuff  and  process  of  making  same  ;  Azo .    K.  Schir- 

macher.  Assignor  to  Farbwerke  vorm.  Meister,  Lucius, 
und  Briining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
837,128,  Nov.  27,  1906. 

See  Fr.  Pat.  366,110  of  1906  ;  this  J.,  1906,  979.— T.  F.  B. 
French  Patents. 

Hydroxynapldfiobenzaldehydinsulpftonic    acids    and     tfieir 

derivatives  ;  Process  of  making  .     L.  Cassella  und 

Co.  First  Addition,  dated  Nov.  18,  1905,  to  Fr.  Pat. 
361,393,  April  18,  1905  (this  J.,  1906,  65). 

In  the  acids  of  general  formula  : 

(1)  X.C:N\  /OH  (5) 

(2)  X.CHa-N— / 

the  radicals  denoted  by  X  may  be  different.  Example : 
One  mol.  of  1  :  2-diaminonaphthalene  -  5  -  hydroxy  -  7  -  sul- 
phonic  acid  is  condensed  with  1  mol.  of  b  nzaldehyde  or 
m-aminobenzaldehyde  in  presence  of  sodium  bisulphite, 
and  the  intermediate  compound  condensed  with  a  second 
mol.  of  77«-aminobenzaldehydeor  benzaldehyde.  ?/i-Xitro- 
benzaldehyde  may  be  also  employed,  the  nitro-group  being 
subsequently  reduced. — J.  C.  C. 

Dyestuff  a   for   cotton  ;  Process  for   preparing   diazotisable 

[azo] .      L.  Cassella  und  Co.     First  Addition,  dated 

Nov.  20,  1905,  to  Fr.  Pat.  361,397,  April  19,  1905  (this 
J.,  1906,  260). 

5-Hydkoxynaphthomonoaminobenzaldehydin  -  7  -  SUL- 
PHONIC  acid,  when  combined  with  (for  example)  diazoben- 
I  zcne  chloride  in  alkaline  solution,  furnishes  a  red  dyestuff, 
which  dyes  unmordanted  cotton  scarlet.  When  diazo- 
tised  and  developed  on  the  fibre,  the  shade  becomes  brighter 
and  stronger. — J.  C.  C. 


>C,nH 


^SOsH  (7) 
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Dyestuffs ;  Manufacture  of  new  condensation  products  and 

leuco-derivatives  of  sulphurised  vat [Leucothioindigo 

derivatives^.  Badische  Anilin  und  Soda  Fabrik.  First 
Addition,  dated  August  16,  1906,  to  Fr.  Pat.  367,709, 
June  25,  1906  (this  J.,  1906,  1143). 

The  products  obtained  by  condensing  chloral  or  its 
hydrate,  alcoholate,  &c.,  with  thiosalicyhc  acid  or  its 
derivatives  or  analogues,  when  treated  with  strong  alkalis, 
furnish  compounds  similar  to  those  prepared  by  the  aid 
of  formaldehyde,  and  are  perhaps  identical  with  them. 
Example :  50  kilos,  of  thiosalicyhc  acid  are  heated  with 
60  kilos,  of  chloral  hydrate  in  an  oil-bath  for  one  hour  to 
130^ — 140^  C.  On  crystallisation  from  alcohol,  the 
product  is  obtained  in  colourless  leaves,  m.pt.  102°  C, 
insoluble  in  dilute  alkalis,  but  readily  soluble  in  organic 
solvents.  To  convert  this  into  the  leuco-derivative, 
50  kilos,  dissolved  in  125  kilos,  of  alcohol  are  mixed  with 
125  kilos,  of  caustic  potash  of  40'  Ji  The  alcohol  is 
distilled  off,  and  the  residue  heated  at  170~ — 180"  C,  until 
it  assumes  a  yellowish-brown  colour,  and  becomes  thick. 
The  product  is  dissolved  in  water,  and  the  leuco-derivative 
precipitated  with  hydrochloric  acid.  It  is  sparingly 
soluble  in  cold  water,  readily  so  in  dilute  alkalis.  The 
latter  solution,  when  treated  with  potassium  ferricyanide, 
does  not  yield  thioindigo  in  the  cold  as  does  thioindoxyl. 
In  another  example  of  this  preparation,  the  alcohol  is 
omitted,  and  the  mixture  is  heated  to  240"" — 250°  C.  Other 
examples  of  the  condensation  of  analogous  substances  are 
also  given. — J.  C.  C. 

2-Amino-5-naphthol-l-sulpJionic     acid ;    Process    for     the 

manufacture  of  arifl  derivatives  of .     Act.-Ges.  fiir 

Anilinfabr.     Fr.  Pat.  369,570,  Sept.  8,  1906. 

Akyl  derivatives  of  2-amino-5-naphthol-7-sulphonic  acid 
are  prepared  by  heating  the  acid  to  a  high  temperature  in 
a  closed  vessel,  with  an  aqueous  solution  of  the  hydro- 
chloride of  a  primal  J'  aromatic  base,  together  with  a 
certain  quantity  of  the  free  base.  Example  :  A  mixture 
of  10  parts  of  the  aminonaphtholsulphonic  acid.  30  parts 
of  aniline,  15  parts  of  hydrochloric  acid  of  15^  B..  and 
200  parts  of  water  is  heated  in  a  closed  vessel  for  twelve 
hours  at  150°- — 160  C.  The  mixture  is  then  rendered 
alkaline  by  addition  of  sodium  carbonate,  the  excess  of 
aniline  removed  by  a  current  of  steam,  and  the  sodium  salt 
of  phenyl-2-amino-5-naphthol-7-sulphonic  acid  precipi- 
tated from  the  solution  by  means  of  sodium  chloride. 

—A.  S. 
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(Continued  from  page  46.) 

Cotton  ';   Hi/groscopic  action  of .     0.  Jfasson  and  E.  S. 

Richards.     Roy.  Soc.  Proc,  1906,  78  A,  412—429. 

The  authors  have  determined  the  amount  of  moisture 
which  is  absorbed  by  cotton  when  exposed  to  an  atmosphere 
of  known  humidity.  "  Absorbent "  cotton-wool  was 
employed,  which,  after  being  washed  with  distilled  water 
and  dried,  was  woimd  round  the  bulb  of  a  thermometer 
and  brought  to  a  constant  weight  by  exposing  it  for 
24  hours  in  a  desiccator  containing  phosphorus  pentoxide. 
It  was  then  transferred  to  a  porous  pot  suspended  in 
sulphuric  acid  (free  from  oxides  of  nitrogen)  of  luiown 
strength  (and  therefore  of  known  vapour  pressure),  by 
which  means  the  interior  of  the  pot  was  kept  constant  as 
to  humidity  by  evaporation  from  its  walls.  It  is  not 
sufficient  to  expose  the  dry  cotton  to  the  atmosphere  of 
given  humidity  until  its  weight  becomes  apparently 
constant,  for  the  rate  of  absorption,  which  rapidly 
diminishes,  becomes  almost  inappreciable  before  ab- 
sorption is  complete.  The  quantity  of  hygroscopic 
moisture  required  by  a  given  quantity  of  cotton  to 
put  it  in  true  equilibrium  with  an  atmosphere  of  given 
humidity,  below  the  saturation  value,  is  therefore  ascer- 
tained by  taking  the  mean  of  the  apparent  equilibrium 
values  reached  by  absorption  (cotton  initially  dry)  and 


evaporation  (cotton  initially  over-moist).  The  progress 
of  either  change  can  be  followed  by  observing  the  charac- 
teristic temperature  curve  given  by  the  thermometer. 
The  following  table  shows  the  amount  of  moisture 
absorbed  by  0-948  grm.  (W)  of  pure  cotton  over  sulphuric 
acid  solution  at  20°  C.  ;  p  is  the  actual  pressure  of  water- 
vapour  in  the  atmosphere  employed,  P  is  the  saturation 
pressure  of  water-vapour  at  the  saiae  temperature,  ]\Lv 
is  the  weight  of  moisture  absorbed  by  the  sample  of  dry 
cotton  of  weight,  W,  after  exposure  in  the  apparatus  until 
further  absorption  appears  negligible.  Me  is  the  weight 
of  moisture  retained  by  the  same  sample  after  it  has  been 
supersaturated  by  exposiu-e  over  water  and  then  allowed 
to  evaporate  in  the  apparatus  imtil  further  loss  appears 
negligible,  and  M  is  the  arithmetic  mean  of  Ma  and  Me, 
and  is  taken  as  indicating  the  amoimt  of  absorbed  moisture 
which  is    required  to  establish  true  equihbrium. 


Acid  employed. 


3p. 
20° 


I  H2SO4 
per  cent 


P/P 


Ma 


ME 


M/W 


1-6516 

1-5724 
1-4850 
1-4167 
1-.3672 
1-3282 
1-3028 
1-2887 
1-2368 
1-1930 
M616 
1-1398 
1-1226 
1-0686 
1-0378 


73-8 

0-050 

67-0 

0-100 

59-0 

0-198 

52-6 

0-294 

47-2 

0-408 

43-1 

0-500 

40-5 

0-556     1 

38-8 

0-598      ! 

32-3 

0-710 

26-8 

0-794 

23-2 

0-544 

20-3 

0-874 

18-1 

0-894 

10-3 

0-952 

6-2 

0-972 

0-0120 
0-0175 
0-0264 
0-0356 
0-0441 
0-0509 
0-0530 
0-0599 
0-0716 
0-0860 
0-0989 
0-1045 
0-1114 
0-1378 
0-1563 


0-0145 
0-0198 
0-0311 
0-0406 
0-0497 
0-0593 
0-0655 
0-0690 
0-0840 
0-1002 
0-1107 
0-1250 
0-1300 
0-1606 
0-1792 


0-0132 
0-0186 
0-0288 
0-0381 
0-0469 
0-0551 
0-0592 
0-0644 
0-0778 
0-0931 
0-1048 
0-1148 
0-1207 
0-1492 
0-1678 


0-0139 
0-0196 
0-0304 
0-0402 
0-0495 
0-0581 
0-0624 
0-0679 
0-0821 
0-0982 
0-1106 
0-1210 
0-1274 
0-1574 
0-1770 


By  multiplying  the  last  columns  by  100,  the  percentage 
absorption  is  shown. 

Cotton  containing  a  definite  proportion  of  moistmre 
resembles  an  aqueous  solution  in  that  it  exercises  a  vapour 
tension  which  is,  at  different  temperatures,  a  constant 
fraction  of  that  of  pure  water.  Ditlerent  weights  of  the 
same  cotton  have  the  same  vapour  tension  when  thev 
contain  the  same  percentage  weights  of  hygroscopic 
moisture,  and  the  results  are  not  influenced  by  tight  or 
loose  packing.  Filter  paper  gives  results  very  similar 
to  those  obtained  with  cotton-wool.  It  is  also  shown 
that,  by  observing  the  rate  of  rise  of  temperature  of  dry 
cotton  when  first  exposed  to  moist  air,  the  pressure  of 
aqueous  vapour  in  the  atmosphere  may  be  determined, 
thus  providing  a  new  method  of  hygrometry.  (See  also 
this  J.,  1904,  1143.)— J.  C.  C. 

Dyeing  of  animal  textile  fibres  ;   Phenomena  accompanying 

thi> P     npimn   nnr?    ^V     .SniHn         ATnnnt.sh     nVipm 


the .     P.  Gelmo  and  ^\ 

1906,  27,  1193—1198 


Suida.     Monatsh.  Chem., 


In  continuing  theii-  researches  (see  this  J.,  1906,  472)» 
the  authors  made  use  of  wool  the  same  as  that  previously 
employed.  Separate  portions  of  the  wool  were  boiled 
for  an  hour  with  alcoholic  solutions  of  sulphuric,  hydro- 
chloric, and  phosphoric  acids.  The  wool  was  well  washed 
and  titrated  with  A'/IO  solutions  of  ammonia,  and  sulphuric 
and  hydrochloric  acids.  Other  portions  of  this  wool  after 
boiling  with  the  alcoholic  acids  were  boiled  for  an  hour 
with  ammonium  carbonate  and  well  washed  before 
titrating. 

Proportion  of 


NHa 


HCl.       iHoSO* 


Wool  treated  with  alcoholic  H0SO4 
HCl. 
,.       H3PO4 

1 
1 
1 

1-34 
4-40 
3-95 

1-83 
4-62 
4-34 

Boiled    wth    aniniouium    carbonate  , 
before  titration —  I 
Wool  treated  with  alcoholic  H2SO4  1         1 
HC!.       1         1 
H3PO4I         1 


no 
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Treatment  with  alcoholic  acids  diminishes  the  basic 
character  of  the  wool,  but  increases  the  noid  character. 
The  wool  after  treatment  with  these  alcoholic  acids  was 
dj-ed  with  Magenta.  Nile  Blue.  Crystal  \iolct.  and  Crystal 
Ponceau.  The  basic  dyestutfs  were  badly  taken  up.  but 
the  wool  was  strongly  coloured  by  the  acid  dycstuffs. 
Phosphoric  acid  has'tlie  least  ett'oct  of  the  three  acids  on 
the  intensity  of  the  shade.  Some  wool  was  placed  in 
*lcohol  which  was  saturateti  with  hydrochloric  acid  gas, 
the  saturation  being  complete  in  '25  hours.  The  wool  was 
removed  and  well  washed.  It  could  not  be  d\cd  with 
basic  dyestuffs  but  took  up  acid  dycstuffs  strongly,  the 
colour  not  being  removed  by  soaping.  The  wool  after 
treatment  with  this  alcoholic  hydrochloric  acid  was  allowed 
to  stand  in  contact  with  cold  dilute  ammonium  carbonate 
solution  and  well  washed.  It  was  found  that  basic 
dyestuffs  were  not  taken  up  by  the  wool  after  this  treat- 
ment. Acid  dyestutis  were  strongly  taken  up,  but  the 
colour  was  removed  on  soaping.  Wool  was  allowed  to 
stand  in  contact  with  a  solution  of  sodium  nitrite,  and 
hydrochloric  acid  for  15  hours  at  the  ordinary  temperature, 
then  well  washetl  and  titrated. 


Proportion  of 


XH,         HCl        iH-SO* 


Wool  treated  with  1  per  cent,  of  ita 
weight  of  sodium  nitrite   

Wool  treated  with  1  percent,  solution 
o(  sodium  nitrite  

1 

1 

5'9 
2-12 

7-1 
2-69 

Wool  so  treated  becomes  coloured  yellow  on  exposure  to 
light.  Dried  wool  was  treated  with  phosphorus  trichloride. 
This  treatment  did  not  appreciably  affect  its  behaviour 
to  dvestuffs. — F.  Shds. 


Djfcing  and  ionization.     L.  \'ignon. 
144,  81—83. 


Compt.  rend.,  190" 


I>-  a  previous  communication  (this  J.,  1906,  1038)  the 
author  showed  that  wool  and  silk  take  up  sulphuric  acid 
and  barium  hydroxide  from  aqueous  solutions,  the  propor- 
tion of  acid  or  base  thus  fixed  by  the  fibre  becoming  greater 
the  more  dilute  is  the  solution.  The  conclusion  was  drawn 
that  the  absorption  of  dissoh'ed  substances  by  fibres 
(for  example,  the  exhaustion  of  dye-baths)  is  connected 
with  the  ionisation  of  such  substances  in  solution.  In 
order  to  test  this  view,  the  author  determined  the  electro- 
Ivtic  conductivity  of  solutions  of  sulphuric  acid,  Koccellin, 
Ormnge  II.,  Magenta,  and  picric  acid,  at  concentrations 
lach  M  are  used  in  the  dyeing  industry,  and  at  different 
temperatures.  It  was  found  that  the  ionisation  of  the 
dyestuffs  is  greatly  increased  by  dilution  (except  in  the 
c««c  of  picric  acid)  and  by  rise  of  temperature,  conditions 
vbich  also  have  a  favourable  influence  on  the  dyeing 
proccM. — A.  S. 


Sodium  chloridf.  m  comuttrcml  stannic  chloride  ;   Detection 

and    diU.rmination    of  .     p.    Heermann.     Chera.- 

Zeit..  \\nr,,  31,  27—28. 

Th»  ordinary  works  method  for  the  rapid  detection  and 
'ff"??'"***  determination  of  sodium  chloride  in  stannic 
ehkride  cooaiaU   in  precipitating  the  former  by  fumiag 

aqn*'.".  v.v,i„.  u,  .„    ,      -j-he  author  finds  that  much 

■"i^'  ■  11  chloride  can  be  detected  by 

"■O'-'  acid  as  precipitant.     Kxpori- 

menU   •j.ai,  «l.*niiic  chloride  of  trade  strengths  (5(f  and 

5tr*  B.)  iihowed  that  by  u«ing  as  precipitents  (1)  alcoholic 

^     '       '  "^  (''♦''^•i'  ]'*:r  cent,  alcohol  saturated  with 

acid  gaH) ;    (2)   fuming  aqueous  hvdro- 

,..  gr.  J -19);    and  (3)  Wi  t>er   cent.  alJohol, 

t  of    uodium    chloride    can    be    apjiroximately 

•1.     The  followmg  table  shows  the  percentages 

of  biAixxui  chloride  in  fitannic  chloride  necessary  to  give 

a  reaction  with  the  different  reagents  : 


Strength   | 
of  stannic      Ak'oholic  acid. 
chloride. 


Fuming  aqueous 
acid. 


96  per  cent, 
alcohol. 


58'  B.    . 
SO*  B.    . 


0-1  per  cent., 
turbid  after 
2 — o  niins. 

0-2  per  cent., 
tiu^bid  after 
2 — 3  mills. 


1  per  cent.  , 
ppt.  after  a 
few  mills. 

1-5  per  cent., 
turbid  after 
1 — 2  mills 


4  per  cent.,  ppt. 


8  per  cent.,  ppt. 
after  several 
mins. 


—P.  F.  0. 


English  Patents. 


Wool ;    Apparatus  for   extracting   the  yolk  out  of  . 

G.    Jlalard,    Tourcoing,    France.     Eng.    Pat.    26,811. 
Dec.  22,  1905. 

See  Fr.  Pat.  360,183  of  1905  :  this  J.,  1906,  474.— T.  F.  B. 

Titanium  compounds,  and  the  manufacture  thereof.  J. 
Barnes,  H.  Spence,  and  P.  Spence  and  Sons,  Ltd. 
Eng.  Pat.  6329,  March  16,  1906.     VIL,  page  93. 

Textile  or  other  fabrics  or  substances  ;    Method  and  means 

for  reproducing  designs  or  the  like  on .     J.  Wilson, 

Bradford.     Eng.  Pat.  2939,  Feb.  7,  1906. 


A  VIEW  of  the  arrangement  of  the  apparatus  is  shown  in  the 
figure.  The  design  or  printing  cylinder,  1,  is  mounted 
on  in.sulated  bearings,  and  is  connected  with  one  pole  of  a 
source  of  electric  current,  the  other  pole  of  which  is  con- 
nected with  an  endless  band,  3,  of  conductive  material 
(aluminium  wire  cloth  or  the  hke),  either  by  means  of  the 
frame,  5,  supporting  the  rollers,  4,  or  by  other  suitable 
means.  The  surface  of  the  printing  cylinder  is  filled  up 
with  enamel  or  other  non-conducting  material  to  the  level 
of  the  designs,  which  are  of  conductive  material.  The 
fabric  to  be  treated  is  rendered  conductive  by  impreg- 
nation with  a  suitable  mordant,  dyestuff.  or  other 
chemical,  and  is  passed  between  the  printing  cylinder,  1, 
and  the  endless  band,  3.  The  endless  band,  3,  of  conduc- 
tive material  is  pressed  against  the  printing  cylinder  by 
means  of  the  tension  rollers,  2,  and  the  set  of  small  rollers, 
4,  the  latter  being  carried  by  a  frame,  6,  secured  to  bars,  6, 
which  are  mounted  adjustably  in  slots  in  the  framework 
of  the  ajiparatus.  When  the  fabric  is  subsequently  dyed, 
washed,  or  otherwise  treated,  the  jiortions  which  have  been 
in  contact  with  tho  design  on  the  cylinder,  and  which  have 
con.sequently  been  submitted  to  electrolytic  action,  will 
be  coloured  a  different  shade  to  the  other  portions. — A.  S. 
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Ukitkd  States  Patents. 

Viscose  ;     Process    of    producing    lustrous    threads,    <fcc., 

from .     M.    Muller,    Altdamm,  Germany.       U.S. 

Pat.    836,452,   Nov.   20,    1906. 

See  Eng.  Pat.  10,094  of  1906  ;  this  J.,  1906,  753.— T.  F.  B. 

Silk,    artificial ;    Method   of   manufacturing   textile   fibres 

or .     J.   Vermeesch,  Schaerbeek,    Belgium.      U.S. 

Pat.  836,620,  Nov.  20,  1906. 

LiJSTROTJS  textile  fibres  are  obtained  by  discharging 
a  solution  of  cellulose  in  cuprammonium  through  capillary 
orifices,  and  passing  the  filaments  filrst  into  a  precipitating 
bath  composed  of  a  solution  of  glycerylmonosulphuric 
acid  in  water  mixed  with  glycerin,  and  next  into  a  neutral- 
ising bath  composed  of  a  solution  of  sodium  chloride. 
The  filaments  are  now  freed  from  copper  salts  by  treatment 
with  a  dilute  solution  of  sodium  bisulphate,  and  washed 
with  water,  to  which,  if  desired,  a  small  quantity  of 
glycerin  may  be  added. — A.  S. 

Silk,   artificial ;    Production   of  and  artificial  hair 

from  casein.     F.  Todtenhaupt,  Cologne  Ehrenfeld,  Ger- 
many.    U.S.   Pat.  836,788,  Nov.  27,   1906. 

See  Eng.  Pat  25,296  of  1904 ;  this  J.,  1905. 1063.— T.  F.  B. 

Silk  ;  Process  of  ungumming  and  dyeing  raw  natural . 

P.    Schmid,    Basle,    Switzerland.       U.S.    Pat.    836,464, 
Nov.  20,  1906. 

See  Eng.  Pat.  2359  of  1906  ;  this  J.,  1906,  924.— T.  F.  B. 

Dyeing    apparatus.      S.     W.     Cramer,     Charlotte,     N.C. 
U.S.  Pat.  835,813,  Nov.  13,  1906. 

The  apparatus  comprises  a  receptacle  with  pipes  for 
supplying  and  \vithdrawing  the  dye-liquor.  The  upper 
end  of  the  receptacle  is  closed  by  a  removable  perforated 
cover.  The  material  to  be  dyed  is  placed  on  a  perforated 
false  bottom,  which  can  be  moved  vertically  up  and  down 
inside  the  receptacle  by  means  of  a  motor.  The  false 
bottom  is  supported  on  springs  so  that  an  approximately 
even  degree  of  pressure  on  the  charge  can  be  maintained 
when  the  material  is  unequally  distiibuted.  When  the 
dyeing  is  finished,  the  cover  is  removed,  the  false  bottom 
moved  to  the  top  of  the  receptacle,  and  the  dyed  material 
removed. — A.  S. 

Dyeing,  d:c.  [textiles']  ;  Apparatus  for .     T.  A.  S.  Wood, 

London.     U.S.  Pat.  835,927,  Nov.  13,  1906. 

See  Eng.  Pat.  14,344  of  1906 ;  this  J.,  1906,  1090.— T.  F.  B. 

Circulating   liquids   in   dye   vats  ;     Apparatus   for   . 

L.    Dumons,    Roubaix,    France.     U.S.    Pat.    836,101, 
Nov.  20,   1906. 

See  Ft.  Pat.  322,172  of  1902  ;  this  J.,  1903,  295.— T.  F.  B. 


French  Patents. 

Silk,  artificial ;    Tubular  apparatus  for  forming  gaseo2is 
"  sheaths  "  for  the  filaments  emerging  from  the  forming 

nozzles  in  the  manufacture  of .     H.  E.  A.  Vittenet. 

Addition,   dated  Nov.   4,    1905,   to  Fr.   Pat.   361,568, 
June  19,  1905. 

See  U.S.  Pal.  828,155  of.l906  ;  this  J.,  1906,  845.— T.  F.  B. 

Cellulose  esters  [for  artificial  silk] ;  Process  for  the  manu- 
facture   of    .     Knoll    et    Cie.     Fr.    Pat.    369,123, 

Aug.  10,  1906.    Under  Int.  Conv.,  Aug.  22  and  Sept.  16, 
1905. 

Cellulose  (1  part)  is  introduced  into  a  mixture  of  glacial 
acetic  acid  (8  parts),  benzene  sulphinic  acid  (4 — 8  parts), 
and  acetic  anhydride  (3  parts).  When  the  acid  mixture 
is  kept  at  a  temperature  of  50° — 60°  C,  the  cellulose 
is  dissolved  completely  in  the  (ours>  of  li  hours.  When 
the  solution  is  poured  into  water,  alcohol,  or  other  preci- 


pitant, the  sulphinic  and  acetic  esters  are  precipitated. 
Hydro-  or  oxycellulose  may  also  be  employed.  The 
advantages  claimed  for  such  solutions  are  that  they  may 
be  kept  for  very  long  periods  without  losing  their  viscosity, 
and  that  they  ma}-  be  spun  directly  into  threads  without 
getting  rid  of  acid,  which  is  not  the  case  with  sulphuric  acid 
solutions. — U.  W.  McD. 

Silk,   artificial ;  Manufacture  of  .     Soc.  Anon,  pour 

I'Etude   Ind.    de  la   Soie    Serret.        Fr.    Pat.    369,170, 
Aug.  23,  1906. 

The  threads  of  artificial  silk  made  from  nitrocellulose  are 
first  treated  in  one  of  the  usual  denitrating  solutions  until 
they  are  no  longer  soluble  in  alcohol-ether  or  other  collo- 
dion solvent.  They  are  then  impregnated  with  a  solution 
of  aluminium  chloride  or  other  analogous  salt,  capable  of 
being  slowly  decomposed  by  the  small  quantity  of  nitro- 
compounds still  left  in  the  threads. — A.  S. 

Ramie,  rhea.  and  analogous  fibres  ;  Process  and  apparatus 
for  decorticating,  hackling,  and  degumming  fibrous  matters, 

especially  .     D.  E.  Radclyffe.     Fr.     Pat.     368,996, 

August  17,  1906. 


Stems,  &c.,  of  ramie,  hemp,  and  similar  fibre-yielding  plants 
are  passed,  preferably  in  the  green  and  undried  state, 
between  a  series  of  pairs  of  rollers.  A,  B,  C,  D  (see  figures), 
bv  means  of  which  they  are  successively  crushed,  scutched, 
crushed,  and  hackled.  The  fibrous  ribbons  thus  obtamed 
are  received  in  cages,  I.  which  are  then  plaoetl  upon  the 
radiallv  projecting  arms,  HS  of  two  parallel  discs.  H. 
witbin'a  boiler,  G.     Here,  while  thte  c«gi9S  ate  rotated,  the 
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filvfs  are  boiled  with  water,  or  with  solutions  of  suitable 
chemical  reagents,  and  are  afterwards  washed.  The  action 
may  be  assisted  by  the  intrcxluction  of  steam  into  the 
upper  part  of  the  boiler.  During  the  operation  the  fibres 
are  maintained  in  a  position  parallel  to  one  another.  The 
cages  are  next  removed  from  the  boiler,  and  the  fibres 
thus  degununed  are  dried.  The  tibrcs  are  then  ready  for 
the  operation  of  spinning. — E.  B. 

Fibrous  substances  :  Process  and  apparatus  for  retting  and 
decorticating  and  subsequently  cleaning  and  drying 

freparatory  to  separating  the  fibres.     C.  R.  Rogers.     Fr. 
at.  369,138.  Aug.  2-2.  1906. 

The  material  (tiax.  ramie,  &c.)  is  boiled  with  water,  to 
which  emulsified  linseed  oil  has  been  added,  and  is  after- 
wards passed  through  two  or  three  sets  of  breaking  rollers. 
It  is  sprinkJeil  with  water  contaicing  emulsified  linseed  oil 
whilst  passing  between  the  first  two  rollers,  and  with  water 
alone  whilst  passing  through  the  remaining  sets  of  rollers. 
It  is  finally  passed  over  a  drjing  table,  and  is  then  ready 
for  the  operations  of  scutching,  carding,  &c.  The  linseed 
oil  emulsion  is  prepared  by  heating  a  mixtiu-e  of  100  parts 
of  linseed  oil  with  a  solution  of  13-5  parts  of  caustic  soda 
in  22  parts  of  water,  to  35°  C,  with  thorough  agitation, 
allowing  to  stand  for  2 — 7  days,  mixing  the  whole  with 
three  times  its  weight  of  water,  and  boiling. — A.  S. 

Djfeing,  bUaching,  and  uxishing  of  textile  materials  ;  Appa- 
ratus for  the  .     A.  Holle  und  Co.     Fr.  Pat.  369,103, 

July  5.  1906. 

The  apparatus  comprises  two  vats,  or  one  vat  divided  into 
two  comp>artmcnts,  connected  with  a  circulating  puznp. 
The  liquid-supply  pipes,  where  they  enter  the  vats,  are 
closed  by  adjustable  hollow  conical  plugs,  which  are 
affixed  to  perforated  pipes,  carrying  the  bobbins  of  yam, 
or  to  a  perforated  plate  or  other  suitable  device,  according 
to  the  nature  of  the  material  to  be  treated.  Pipes  with 
the  necessary  cocks  and  connections  to  the  pump  are  also 
l^ovided,  so  that :  (1)  the  liquor  can  be  supplied  to  either 
of  the  two  compartments,  and  also  withdrawn  from  either 
of  them,  or  from  both  at  the  same  time  ;  (2)  steam  or 
compressed  air  can  be  forced  or  drawn  through  the  liquor- 
aapply  pipes,  in  order  to  displace  the  liquor  from  the 
boDDins,  or  to  steam  or  oxidise  the  dyed  material.  &c. 

— A.  S. 

Dyeing  yam  in  the  form  of  cops  or  on  bobbins ;  Apparatus 

for  .     H.    L'Huillier.       Second     Addition,    dated 

Aug.    24,    1906.    to    Fr.  Pat.  350,981,    Jan.  24,   1905 
(this  J.,  1905,  888  ;  1906,  475). 

Th«  preaeot  Addition  relates  to  means  for  preventing  the 
movement  of  the  cops  of  yam  during  the  dyeing  operation. 
The  lower  ends  of  the  perforated  tubes  carrying  the  cops 
are  fixed  on  a  plate,  whilst  the  pointed  upper  ends  pass 
through  the  meshes  of  a  sheet  of  gauze  of  metal-wire,  or 
other  BuiUble  material,  held  in  a  frame.  The  individual 
wirea  or  threads  of  the  gauze  press  down  on  the  cops,  and 
hold  them  in  place. — A.  S. 

Discharge  resisU  for  "  vat  "  dyeslufjs  [Indanthrene,  indigo, 
dee.]    on    coU/ured    grounds,    dischargeafAe    vjith    hydro- 

nlphit^^  ;     Production  of  .     P.  Ribbert.    Fr.    Pat. 

368,336,  July  24,  1906. 

Di  -    -  T.MisT   mixtures,    capable   of  simultaneously 

di  'iyestaffs    dischargoable    with    sulphoxylates 

or  ..  ..-  .  phites  (hyposulphites),  and  preventing  the 
fizini^  of  dyertuffd,  such  an  Indigo,  Inadnthreno  S,  Flavan- 
threne,  Thioindigo  Hed.  are  mad©  (i.)  from  alkali  salts  of 
•olphoxylatAS.  along  with  metallic  salts,  such  as  load 
Milpfa*te,  lead  sulphite,  lead  ac  tate,  zinc  acetate,  zinc 
•ol-'^-*  -'-iminium  acetate,  chromium  acetate,  &c.  ; 
("  ^no-    and    arylarnino-salts   or   derivatives   of 

■TJ  ;  '';>d,  together  with  ammonium  salts,  and  with 

or  without  organic  acids  or  acid  mineral  salts;  (iii.)  from 
be«ry  meUlJic  or  alkaline-earthy  sulnhoxylatc-aldehyde 
•*lt*i,  with  ammonium  na,\Xn,  and  "  acid  compounds,"  such 
•a  aluminium  sulphate,  organic  acids,  acid  salts,  and 
ralphnr.     For  example  :  A  vhite  discharge-resist  mixture 


is  prepared  by  dissolving  150 — 200  grms.  of  Rongalite  C 
in  a  solution  of  British  gum,  adding  125 — 250  grms.  of 
zinc  acetate,  and  0 — 50  grms.  of  zinc  sulphate.  The  mix- 
ture is  heated  to  dissolve  the  zinc  salts.  It  is  then  cooled, 
and  stirred  while  cooling.  "  The  zinc  salt  of  Rongalite  C  " 
separates  out  in  minute  crystals.  100—150  grms.  of 
ammonium  ciiiorido  arc  next  added,  and  the  whole  is 
heated  imtil  the  zinc  salt  has  dissolved,  whereupon  the 
mixture  is  cooled.  After  its  weight  has  been  made  up  to 
1000  grms.,  it  is  ready  for  use.  Another  white  discharge- 
resist  mixture,  suitable  for  resisting  Indigo  and  Th  oindigo 
Red,  consists  of  150 — 250  grms.  of  "  zinc  sulphoxylate  " 
and  100 — 150  grms.  of  ammonium  chloride,  heated  together 
until  completely  dissolved,  in  a  solution  of  gum.  After 
cooling,  150 — 200  gi-ms.  of  finely -divided  sulphur  are 
added,  and  then  30 — 100  grms.  of  either  acetic  acid  or 
lactic  acid.  The  mixture  should  bo  ground  before  use. 
A  yelloio  discharge-resist  mixture  is  prepared  by  adding 
lead  sulphate  (200 — 300  grms.  of  precipitated  paste)  and 
lead  acetate  (180 — 200  grms.)  to  a  mixture  made  by 
heating  together  until  sufficiently  thick,  and  then  cooling, 
British  gum  (100  grms.),  either  China  clay  or  dextrin 
(60  grms.),  water  (140  grms.),  gum  solution  (30 — 60  grms.), 
and  Hydrosulphite  NF  (300 — 350  grms.).  Blue  discharge- 
resists  may  be  obtained  with  Chromoglaucin,  Phenocyanin, 
and  similar  dyestuffs,  in  conjunction  with  chromium  acetate 
and  Hydrosulphite  NF,  &c.  For  gree7i  patterns  a  mixture 
of  the  blue  and  yellow  mixtures  may  be  employed. 

The  above  mixtures  are  printed  vipon  tissues  dyed  with 
dyestuffs  which  are  dischargeable  with  hydrosulphites 
(hyposulphites),  e.g.,  Paranitraniltne  Red.  The  tissues 
are  then  dried,  and  cover-printed  with  alkaline  mixtures 
of  Indanthrene  S.  Indigo,  Flavanthrene,  &c.,  containing 
a  sufficient  quantity  of  hydrosulphite  (hyposulphite)  or 
sulphoxylate  to  effect  the  discharge  of  the  coloured  ground. 
After  again  being  dried,  the  tissues  are  steamed  at  103' — 
106°  C,  during  three  minutes,  in  a  Mather  Piatt 
steaming  apparatus.  They  are  then  again  dried.  If 
yellow  or  green  discharge-resists  have  been  applied,  the 
tissues  are  next  chromed.  In  the  case  of  mixtures  contain- 
ing zinc  sulphoxylate,  the  tissues,  after  steaming,  should 
be  treated  at  a  temperature  of  about  50°  C.  with  dilute 
acid  for  a  short  time.  Finally,  in  all  cases,  the  tissues  are 
soaped  at  60°— 80°  C.  for  2—3  mins.— E.  B. 

Printing  calico  and  other  fabrics  ;    Apparatus  for . 

J.  V.  Hulme.     Fr.  Pat.  369,475,  Sept.  5,  1906. 

See  Eng.  Pat.  18,168  of  1905  ;  this  J.,  1906,  691.— T.  F.  B. 

Drying  chamber  {for  sized  yarns).  C.  H.  Vandamme. 
Addition,  dated  July  6,  1906,  to  Fr.  Pat.  367,530, 
June  25,  1906  (this  J.,  1906,  1137). 


The  drying  chamber  of  yarn -sizing  apparatus  is  fitted  with 
a  special  roller,  over  whicii  the  yarn  passes  on  entering 
the  chamber  from  the  sizing  trough,  and  which  has  a  very 
smooth  surface  to  prevent  the  yam  sticking  thereon. 
For  this  i)urpoHo  the  roller  may  bo  enclosed  in  a  thick  glass 
tube,  preferably  leinforccd.  or  the  surface  of  the  roller 
may  be  of  highly  jjolished  or  enamolied  (metal ;  or  again, 
the  roller  may  be  formed,  as  illustrated  in  the  drawing, 
by  partially  embedding  a  scries  of  glass  rods,  1,  in  grooves 
in  a  wooden  roller,  2,  and  holding  these  rods  in  place  by 
means  of  bands,  3,  at  their  extremities. — C.  S. 
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VI.— COLOURING     WOOD, 
LEATHER,     &c. 

United  States  Patent 


PAPER, 


Papiir  ;    Process  of  colourahly  coating .     E.  J.  and  E. 

Taylor,  Lynchburg,   Ohio.     U.S.  Pat.  835,579,  Nov.  13, 
1906, 

Fhe  patent  relates  to  a  process  of  enamelling  paper  or 
coating  it  with  a  colour-mixture.  The  enamel  or  colour- 
Tiixture  is  first  applied  to  one  side  of  the  web  of  paper, 
md  distributed  evenly  thereon,  the  spreading  devices  acting 
ivith  gradually  diminishing  energy.  The  web  of  paper  is 
;hen  dried  by  a  blast  of  hot  air,  passed  over  a  heated 
•oiler,  treated  with  another  current  of  hot  air,  and  passed 
jver  a  second  heated  roller.  A  coating  of  the  same  or  a 
lifferent  colour  is  next  applied  to  the  other  side  of  the  web 
)f  paper  in  a  similar  manner. — A.  S. 

French  Patents. 

Paper  and  other  surfaces  ;   Treatment  [Colouring]  of . 

H.  C.  Mitchell.     Fr.  Pat.  369,301,  Aug.  2,  1906.     Under 
Int.  Con  v.,  July  4,  1906. 

Paper  or  other  surfaces  are  coated  with  a  fine  deposit  of 
lampblack  by  passing  the  sheets  over  a  lamp  burning 
peti oleum  in  a  suitable  manner.  The  black  or  other 
pigment  may  also  be  applied  to  the  surface  by  injectors  or 
)ther  suitable  distributing  devices.  Patterns  may  be 
produced  on  the  paper  by  covering  portions  of  its  surface 
«dth  templates  or  by  imparting  a  reciprocating  motion  to 
the  pigment-distributors.  When  the  paper  has  been 
joloured,  the  pigment  is  fixed  by  passing  the  sheet  through 
I  bath  of  a  solution  of  shellac. — J.  F.  B. 

Skins,  hair,  <fcc.  ,•    Dyeing  and  secretage  of .     C.  and 

E.   Pichard.     First  Addition,   dated  Aug.   8,    1906,   to 
Fr.  Pat.  355,121,  June  9,  1905. 

In  the  process  described  in  the  main  patent  (this  J.,  1905, 
1227),  other  fluids  under  pressure  and  in  particular 
svater  vapour  may  be  used  advantageously  instead  of 
compressed  air. — S.  R.  T. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC   ELEMENTS. 

(Continued  from  page  48.) 

Sulphuric]  acid  manufacture  ;    Economy  of  heat  in ' 

A.  Zanner.  Z.  angew.  Chem.,  1907,  20,  6—9. 
['onsidekable  waste  of  heat  is  said  to  occur  in  the  pyrites 
I)urncr9.  The  author  points  out  that  if  this  were  econo- 
Qiised,  it  could  not  only  be  profitably  used  in  other  parts 
jf  the  process,  but  the  higher  temperature  attained  in  the 
burners  would  ensure  more  thorough  roasting  of  the 
pyrites.  He  suggests  jacketing  the  burners,  or  making 
;ertain  parts  hollow  upon  which  no  stress  comes,  and  filling 
:hem  with  non-conducting  substances.  Doors  should 
36  made  to  close  with  springs,  so  that  they  need  not 
•emain  uselessly  open,  and  the  admission  of  excess  of  air 
be  guarded  against.  There  should  not  be  too  much 
raking  and  agitation  of  poor  ores,  with  the  consequent 
idmission  of  cold  air  and  lowering  of  temperature.  Atten- 
tion to  these  points  means  less  exposure  of  the  woikmen 
to  the  heat,  the  possibility  of  using  longer  channels 
between  burners  and  Glover  tower,  with  consequent 
better  settlement  of  dust,  and  better  roasting,  or  saving  of 
fuel  with  poor  ores  requiring  external  heat.  Even  with 
mechanical  roasters  there  is  room  for  improvement  in 
these  respects.  In  the  chambers,  the  question  is  not  how 
to  keep  in  the  heat,  but  how  profitably  to  lead  away  and 
utilise  the  surplus,  as  has  been  done  for  example  by  Meyer, 
who  uses  it,  in  his  tangential  chambers,  to  heat  water. 

—J.  T.  D. 

Cuprous    aiUphate.     F.    Foerster    and    F.    Blankenberg. 
Ber.,  1906,  39,  4428—4436. 

The  amount  of  copper  taken  up  by  an  acidified  solution  of 
cupric  sulphate  is  such  as  to  produce  equilibrium  in  the 


reversible  reaction  2Cu"  :^  Cu*  -fCu.  The  concentra- 
tion of  cuprous  salt  when  this  is  reached  is  very  small, 
being,  for  a  1/1  molar  solution  of  cupric  sulphate  with 
A7I  free  sulphuric  acid  at  25°  C,  6-67  X  10-*  mol.  of 
CU2SO4.  The  equilibrium  constant  is  of  course  CcuVCCu-, 
which  has  the  value  at  the  ordinary  temperature  (assuming 
complete  dissociation  for  cuprous  sulphate  and  17  per  cent, 
for  cupric  sulphate)  0-66  X  10-^  ;  its  value  increases  as 
temperature  rises,  so  that  when  a  solution  in  equilibrium 
at  a  high  temperatuie  is  cooled,  metallic  copper  separates. 
In  neutral  solutions  the  formation  of  cuprous  salt  is 
favoured  by  the  tendency  of  the  sulphate  to  hydrolyse  ; 
but  the  highest  concentration  that  can  be  reached  in  this 
way  is  still  only  very  shght,  and  as  the  total  copper- 
concentration  increases,  the  proportion  of  cuprous  to 
cupric  copper  diminishes,  as  the  form  of  the  equilibrium 
constant  shows.  In  the  case  of  solutions  forming  complex 
copper  ions,  the  same  state  of  things  does  not  exist,  and  a 
high  concentration  of  cupious  compound  may  be  possible. 
Ammonio-copper  compounds  form  an  instance  of  such  a 
thing  ;  and,  as  is  well  known,  an  ammonio-cupric  solution 
may  be  almost  completely  converted,  by  taking  up  copper, 
into  ammonio-cuprous  salt.  Here,  too,  the  proportion  of 
cupric  to  cuprous  salt  depends  on  concentration,  and  is 
greater  as  the  concentration  rises  ;  but  the  authors  have 
been  able  to  reach  such  a  concentration  of  cuprous  salt 
as  to  allow  ammonio-cuprous  sulphate  to  crystallise  out, 
unmixed  with  cupiic  salt,  in  colourless  transparent  prisms 
and  needles.  These,  washed  Math  alcohol  and  dried  out 
of  contact  with  air,  gave  analytical  figures  agreeing  with 
the  formula,  [Cu(NH3)2]2S04,H20.  The  crystals  cannot 
be  obtained  free  from  a  superficial  coating  of  cupric  salt, 
which  ruins  their  transparency.  They  are  very  unstable — 
they  can  be  kept  in  a  perfectly  dry  state  in  a  sealed  tube  for 
some  weeks,  but  the  least  trace  of  moisture  causes  their 
decomposition  into  metallic  copper  and  cupric  com- 
pound, and  the  same  decomposition  occurs  when  they  aie 
heated.— J.  T.  D. 

Sulphuric  acid;    Determination  of by  the  benzidine 

method.  C.  Friedheim  and  0.  Nydegger.  [XXIII. , 
page  116. 

Chlorine  :   Cost  of  electrolytic  production  of . 

G.  H.  Harrison.     XI^.,  page  99. 

English  Patents. 

Saturated  solutions  of  salts  ;    Method  of  obtaining  , 

and  apparatus  therefor.  E.  Hermite,  Paris.  Eng.  Pat. 
2466,  Jan.  31,  1906. 

Foe  the  preparation  of  saturated  solutions  of  salts,  e.g., 
for  electrolytic  purposes,  a  conical  vessel  with  its  lower 
part  perforated,  is  filled  with  the  salt,  and  disposed  in  a 
tank  containing  the  liquid  to  be  saturated.  Fresh  supplies 
of  salt  and  of  liquid  are  added  as  required. — A.  S. 

Titanium  compounds  and  the  manufacture  thereof.  J. 
Barnes,  Accrington,  and  H.  Spence  and  P.  Spence  and 
Sons,  Ltd.,  Manchester.  Eng.  Pat.  6329,  March  16, 
1906. 

Soluble  double  pyrophosphates  of  titanium  and  alkali 
are  prepared  by  mixing  together  alkali  pyrophosphates 
and  basic  titanium  sulphate.  In  the  case  of  the  sodium 
compound,  2  parts  of  basic  titanium  sulphate,  containing 
11  per  cent,  of  titanium  dioxide  and  15  per  cent,  of  sulphur 
trioxide,  are  taken  to  1  part  of  sodium  pyrophosphate. 

— C.  S. 

Ammonium  nitrate  ;    Metliod  for  the  manufacture  of  pure 

froyn    sodium    nitrate    and    ammonium    sulpliate. 

R.  Wedekind  und  Co.,  Uerdingen  a/Rhein,  Germany. 
Eng.  Pat.  19,465,  Aug.  31,  1906.  Under  Int.  Conv., 
Oct.  21,  1905. 

See  Ft.  Pat.  369,389  of  1906  ;   following  these.— T.  F.  B. 

Zinc  ;    Process  for  the  direct  production  of  metallic 

from  zinc  sulphide,  and  the  subsequent  utilisation  of  the 
sulphur  and  regaining  of  the  flux  desulphurating  the 
zinc  sulphide.  Rheinisch-Nassauische  Borgwerks-und 
Hiitten  A.-G.,  W.  Borchers  and  A.  Graumann.  Eng. 
Pat.  24,096,  Oct.  29,  1906.     X.,  page  98. 
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(jNirKD  States  Patents. 

Ht/Hroehlorie  acid  gas  :   Purification  of .     W.  Hasen- 

"bach.  Mannheim.  C-crnmnv.  U.S.  Pat.  834,977.  Nov.  6, 
190€>. 
Hydbochloric  acid  is  freed  from  impurities,  more  especi- 
ally arsenious  chloride,  by  washing  with  hydrocarbon 
oils,  e.g.,  oils  prodiicetl  by  tlie  distiilation  of  brown  coal 
(lignite).  It  is  claimed  that,  on  absorption  by  distilled 
water  of  the  washetl  pases,  chemically  pure  hydrochloric 
acid  is  obtained  without  further  purification.  The  oil  is 
regenerated  by  washing  with  water,  or  with  wafer  contain- 
ing calcium  hydroxide  to  which  sufficient  hydrocliloric 
«cid  to  dissolve  the  calcium  hydroxide  is  afterwards 
added.— A.  G.  L. 

Liquid  [Sulphuric  acid] ;  Purifying .     W.  Hasenbach, 

Mannheim.  Germany.     U.S.  Pat.  836.034,  Nov.  13.  1906. 

Soj'HCRic  acid  is  purified  from  arsenic  by  saturating  it 
with  hydnxhloric  acid,  in  order  to  convert  the  arsenic 
into  arsenious  chloride.  This  is  then  removed  by  treating 
the  liquor  with  a  mineral  oil  at  a  low  temperature. — B.  J.  S. 

Bicarb-ynaUs ;     Process    of    manufacturing    alkali . 

J.  G.  Behrens.  Bremen,  Germany.  U.S.  Pat.  835,771. 
Nov.  13,  1906. 

Sm  Fr.  Pat.  365,059  of  1906  ;  this  J.,  1906,  928.— T.  F.  B. 

Lithium  salts ;    Process  of  obtaining  .     C.    Poulenc, 

Paris.     U.S.  Pat.  836,781,  Nov.  27,  1906. 

S«B  Fr.  Pat.  361,617  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 

Alumina  and  similar  products  ;    Continuous  gas  kiln  for 

the   calcination   of  .     R.    Brosse.     First   Addition, 

dated  .May  26,  1906,  to  Fr.  Pat.  361,268  of  Dec.  30,  1905, 

The  object  of  the  present  Addition  is  to  economise  in  fuel 
and  cost  of  handling.  The  fuel  is  used  to  bettor  advantage 
by  having  horizontal  instead  of  vertical  burners  between 
the  chambers.  The  size  of  the  chamber  is  also  much 
reduced.  The  cost  of  handling  is  lessened  by  charging 
more  simply  at  the  centre  of  the  floor  of  each  chamber. 
and  charging  the  lowest  chamber  first.  The  introduction 
of  dampers  to  prevent  chambers  still  in  action  fiom  being 
cooled  during  the  recharging  of  others  also  contributes  to 
economy. — F.  Sodx. 

Nitrogen  in  di/itillery  residues  ;   Process  for  the  utilisation 

of .     J.  Effront.     Fr.  Pat.  369,630,  Aug.  22,  1900. 

XML,  page  109. 

Amnumia ;    Process    for    washing    from    distillation 

gases,  and  for  regenerating  the  uxishing  liquid.  W.  Feld. 
Fr.  Pat.  369,258,  Aug.  27,  1906,     III.,  page  ST. 

Iron  pyrites  ;    Treatment  of  [in  an  electric  furnace']. 

I>.  A.  iJavid.  Fr.  Pat.  309,251,  Aug.  27,  1906.  Xlli., 
page  101. 

Ammonium  nitrate  ;    Manufacture  of jrom  sodium 

nitrate  and  nmmrmium  sulphate.  R.  Wcdekind  und 
Co.,  f;.m.b.H  Fr.  Pat.  369,389,  Aug.  31,  1906.  Under 
Int.  (Jonv..  Oct.  21,  190.5. 

Ajr  aqaeons  solution  containing  ammonium  sulphate 
and  an  exce«  of  Bodium  nitrate  is  evaporated  until  it  has 
become  Maturated  with  ammonium  nitrate  at  a  tempera- 
ture of  .'/f  C  or  alx)ve.  .Most  of  the  sodium  sulphate 
cry  t  during  the  evaporation,  together  with  some 

"o!  The  solution  is  cooletl  until  the  .separation 

of  *       'nimtnccH   (the  solution   hrcomes 

tur'  'it  wat<T  is  a<lded  to  the  mother 

'ifj'' wn  nitrate  cry-stallise  out  free  from 

Kodiom  Hait«,  when  the  liquid  cooU  to  the  ordinary  tem- 
perature.—  F.  Sf»i»N. 

Ozyyen ;  AuUimatic  apparatus  for  the  instantaneous  sujyply 

of  .     .M.    P.«yod   y    Martinez.     Fr.    Pat.    369,468, 

Sept.  4.  VMWk 

The  ;it  i.ir.itiiii  rompriitefl  a  g>-nerating  ve^flel  and  a 
^•-  The  getifratfjr  eonnists  fsnentially  of  im 

«nn» :  containing  an   alkali    j>eroxide   or   other 

nibstance  reacting  with  wat/r  to  give  oxygen,  and  nn  outer 


cylinder  containing  water.  A  side-tube  conveys  the  gas 
to  the  second  vessel,  where  it  is  washed  with  water.  By 
means  of  a  regulating  valve  any  desired  pressure  may 
be  obtained.  Where  a  continuous  supply  of  gas  is 
needed,  two  generators  may  be  connected  to  one  washing 
bottle.  An  apparatus  adapted  for  direct  inhalation 
is  also  figured. — F.  Sodn. 


VIII.- GLASS.  POTTERY.  AND   ENAMELS. 

{Continued  from  page  48.) 

Class  production  ~  U.S.  census  of  .     Oil,  Paint,   and 

Drug  Rep.,  Jan.  21,  1907.     [T.R.] 

The  following  table  presents  a  comparative  summary  of 
the  statistics  for  the  manufacture  of  glass  as  returned  at 
the  censuses  of  1905  and  1900  : — 

1905.  1900. 

Establishments  399  . .  355 

Capital    dels.  89,389,151  . .  61,423,903 

Wage  carnors    63,969  ..  62,818 

Total  wages dols.  37,288,148  . .  27,084,710 

Miscellaneous  expenses   5,911,507  . .  3,588,641 

Cost  of  inaterials   26,145,522  ..  16,731,009 

Value  of  products    79,607,998  ..  66,539,712 

Following  is  a  comparative  summary,  showing  the  quantity 
and  cost  of  materials  used  in  the  manufacture  of  glass  for 
1900  and  1905  :— 

1905.  1900. 

Materials  used,  total  cost dols.  25,145,522  . .  16,731,009 

ria=e    =o„H                                itons         769,792  ..  581,720 

uiass,  Sana    tdols.     1,547,147  . .  846,822 

c«^i.„r.  «...K«r,„f<.                    (tons         215,462  ..  157,779 

Sodium  carbonate   j^j^j^     4,068;804  . .  2,259,939 

c^^;„™  o„i^»,„fo  (tons  53,905        ..  53,257 

Sodium  sulphate    j^j^jg        802:611       ..         518;590 

,5„^j„„  „ifroto  (tons  11,915        ..  10,770 

Sodium  nitrate ^^^^^        511,854       . .  320,937 

Ti,r,«.=t^„»  (tons         115,655        ..  91,015 

jjimesione    ^^^^^[g        274,209       ..  181,717 

-r.^                                              icwt.  933,074  ..  794,679 

^^^  Idols.  241,755  . .  147,901 

Ar=„.,i„                                        (lb-  2,676,650  ..  2,349,261 

-'"^^'^""'   "idols.  92,574  ..  112,630 

p„,.    „                                         (tons  3,750  ..  4,155 

^"'^°"   "dels.  22,333  ..  17,000 

„,                                                     lib.  3,096,939  ..  1,493,538 

Manganese J^^^jg  'ioi,279  ..  57,493 

T-.,                                               (lb.  9,613,649  ..  8,386,106 

i^iuiarge  -idols.  555,130  .,  490,200 

■o  t     u                                             lb.  5,446,338  ..  4,406,211 

^O^l^^l^    -^dols.  228,608  ..  186,847 

r,  ■    J-              J                             (tons  410,856  ..  265,438 

Grinding  sand -j^is.  332,013  . .  166,040 

T,                                                      ,1b.  1,098,536  ..  837,536 

^OUS^ Jjols.  29,869  . .  24,747 

-.,,     .          ,  T,     ■                             (tons  33,939  ..  23,000 

Piaster  of  Paris   ., j^j^^       iqq^^ss       ..  io8,531 

•p-         ,  X     ,  ,1b.       42,910,286        ..      32,151,017 

Fire  Clay  or  pot  clay  ....  |,,o,g       '290,444       ..  221,183 

Pots,  not  including  those 

made  at  works dols.  432,591  ..  381,147 

Flattening  stones dols.  22,266  ..  16.344 

Fuel  :— Total  cost    dols.  6,243,000  . .  3,203. 14« 

Natural  gas,  cost dols.  2,777,157  ..  1,. ''.75,278 

f.-.                                                      .galls.  13,346,660  ..  12,690,856 

'^" -,dols.  626,868  . .  409,l.'->8 

,.„„,                                                   tons  1,488,476  ..  755,463 

^°'^'     -dels.  2,748,766  ..  1,074,074 

All  other  fuel 'dols.  190,215  ..  144,636 

English  Patents. 

Ola^s  articles  ;    Manufacture  of .     R.  E.  H.  Jonker 

gouw,   and   L.   A.    Destrez,   Paris.     Eng.   Pat.    16,166. 
July  17,  1906.     Under  Int.  Conv.,  April  11,  1906. 

A  FRIT  is  first  formed  by  mixing  sand  or  ground  quartz, 
sodium  carbonate  or  potassium  carbonate  or  nitrate, 
borax,  minium,  and  chalk,  with  or  without  the  addition 
of  a  metal  oxide  as  a  colouring  agent,  and  burning  the 
mixture  for  two  hours  at  a  temperature  of  1,500°  to  2,000"  ; 
the  resulting  frit  is  cast  into  water,  if  difliculty  fusible,  or 
is  cast  dry,  if  easily  fusible.  It  is  then  ground, 
and  any  excess  of  water  removed  by  air-drying.  Tlie 
mixture  is  next  moulded  in  special  moulds,  in  which  it  is 
heated  for  two  hours  to  a  temperature  of  750"  to  1,00*)*'. 
aft'jr  \vhich  the  articles  formed  are  removed  from  th« 
mfjulds  and  allowed  to  cool  very  slowly.  The  articles 
obtained  are  claimed  to  be  as  transparent  as  glass.  The 
spctiial  moulds  used  are  mode  from  a  mixture  of  two  partij^cf 
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ilay,  two  of  kaolin,  two  of  ground  quartz,  and  four  of 
blaster,  which  is  burnt  at  a  temperature  of  from  1000° 
.o  2000".     They  do  not  adhere  to  the    glass    articles. 

—A.  G.  L. 

Enamelled  iron  sheets,  tablets,  signs,  window  letters,  badges 

or  other  objects  of  a  like  nature  ;    Manufacture  of . 

W.  M.  and  P.  G.  Burnham,  trading  as  Burnhain  and 
Co.,  London.     Eng.  Pat.  15,  715,  July  11,  1906. 

Dhe  iron  or  steel  articles  to  be  enamelled  are  first  electro- 
)lated  with  a  thin  film  of  copper,  after  which  the  enamel 
s  applied  directly  and  fixed  by  heat.  In  the  case  of  small 
articles,  the  sheet  from  which  they  are  cut  is  conveniently 
lectro-plated.  (Reference  is  directed  to  Eng.  Pats. 
259  of  1861  ;  7892  of  1895;  and  14,219  of  1903,  this 
r.,  1895,  754  ;   1904,  607.)— A.  G.  L. 

United  States  Patents. 

llass  ;    Process  and  apparatus  for  drawing  sheet  . 

I.    W.    Colburn,    Franklin,    Pa.      U.S.    Pat.    836,439, 
Nov.  20,  1906. 

5ebi  Eng.  Pat.  18,663  of  1906  ;   this  J.,  1907,  18.— T.F.B. 

9laas ;    Apparatus    for    the    manufacture    of    continux)us 

sheets  of .     E.    Fourcault,   Lodelinsart,   Belgium. 

U.S.  Pat.  837,212,  Nov.  27,  1906. 

3ee  Fr.  Pat.  366,383  of  1906  ;  this  J.,  1906,  985.— T.  F.  B. 

Silica   or  the  like  ;    Apparatus  for  working  fused . 

J.  F.  Bottomley,  Wallsend,  and  A.  Paget,  North  Cray. 
U.S.  Pat.  836,558,  Nov.  20,  1906. 

5ee  Eng.  Pat.  18,437  of  1904  ;  this  J.,  1905,  846.— T.  F.  B. 

French  Patents. 

Glassworks  ;  Gas  furnaces,  with  heat  recuperation,  for . 

C.  Deselle.      Fr.  Pat.  369,384,  Aug.  31,  1906.      Under 
Int.  Con  v.,  Sept.  22,  1905. 

Ihe  furnace  described  is  a  pot-furnace,  arranged  above 
the  gas-producer,  the  gas  being  supplied  to  the  furnace  by 
1  central  pipe  or  flue,  which  also  introduces  the  secondary 
lir  supply.  The  central  flue  comprises  a  central  gas- 
supply  pipe,  and  air-supply  conduits,  arranged  in  the  wall 
Df  the  flue,  preferably  round  the  central  pipe,  and  opening 
either  into  this  pipe  below  the  combustion  chamber,  or  at 
the  opening  of  this  chamber,  or  partly  and  simultaneously 
by  both  passages.  The  combustion  chamber  or  burner 
is  arranged  above  the  flue,  and  this  is  provided  with  air- 
passages,  communicating  with  the  atmosphere,  for  cleaning 
the  central  pipe.  The  whole  is  in  combination,  or  not,  with 
air-supply  conduits  arranged  in  the  pillars  and  in  the  crowns 
supported  by  the  pillars.  The  combustion  chamber  has 
a  central  crowTi,  above  the  central  pipe  or  flue,  and  has 
openings  for  the  escape  of  flame.  Multiple  and  separated 
openings  for  the  escape  of  gas  and  flame  may  be  arranged 
in  pairs  about  the  same  axis  and  form  tuyeres  and  air 
conduits,  situated  in  the  wall  of  the  central  flue.  Or  there 
may  be  several  gas-supply  pipes  arranged  circularly  and 
alternately  or  not  with  the  air  conduits  to  open  together 
into  the  combustion  chamber.  The  "  cleaning  circuit  " 
consists  of  a  system  of  passages,  by  which  atmospheric  air 
may  be  introduced  into  the  lower  part  of  the  central  gas- 
supply  pipe  to  burn  off  the  soot  that  may  be  deposited 
there.  The  claims  also  include  ihe  arrangement,  in  the 
pillars  supporting  the  cro\vns,  of  air -supply  conduits  to 
the  combustion  chamber,  and  of  chimneys  for  the  with- 
drawal of  the  products  of  combustion.  (See  Fr.  Pat. 
344,894  of  1904,  and  First  Addition  thereto  ;  this  J.,  1904, 
1216.)— W.  C.  H. 

Glass  plates  ;  Process  and  arrangement  for  fire-polishing 

.     P.  T.  Sievert.     Fr.  Pat.  369,409,  Sept.   1,  1906. 

Under  Int.  Conv.,  June  8,  1906. 

The  glass  plates,  suspended  by  one  edge,  are  introduced 
into,  and  withdrawn  from  a  furnace,  always  in  a  vertical 


direction ;  the  operation  is  performed  preferably  severa' 
times,  the  furnace  being  capable  of  accommodating  the 
whole  length  of  the  plates.  The  softening  of  the  glass 
plates,  under  the  reheating  to  which  they  are  subjected, 
is  carried  to  such  a  point  that,  at  the  time  of  polishing, 
a  stretching  or  thirming  out  of  the  plates  is  produced  by 
their  own  weight,  which  goes  on  progressively  and  propor- 
tionally to  the  rate  at  which  they  are  withdrawn  from  the 
furnace,  as  they  pass  through  the  upper  layers  of  it,  which 
are  hotter  than  the  lower  layers.  The  arrangement  for 
carrying  out  the  process  comprises  a  support,  which  carries 
the  glass  plate  by  one  of  its  edges,  and  can  be  raised  or 
lowered  over  the  furnace,  and  works  in  connection  with 
a  rolling  table  (for  the  glass  plate),  which  can  be  brought 
beneath  the  support  in  such  a  way  that  the  latter  raises 
the  plate  directly  from  it.  The  plate  is  fixed  to  the 
support,  either  by  hand,  by  gripping  the  plate  between 
two  bands  or  plates  of  iron,  or  automatically,  by  means 
of  a  system  of  electro-magnets,  which,  when  excited,  grip 
the  plate  between  their  poles,  and  an  iron  band  that  acts 
as  an  armature. — W.  C.  H. 


IX.— BUILDING    MATERIALS.    CLAYS, 
MORTARS,   AND   CEMENTS. 

(Continued  from  page  50.) 

Portland  cement ;  The  specific  gravity  of .  D.  B.  Butler. 

Proc.  Inst.  Civil  Eng.,  1906,  166,  [4].     Paper  No.  3625. 

The  author  tested  a  large  number  of  samples  of  black, 
well-burned,  and  yellow,  under-burned  Portland  cement 
clinker,  and  found  that  the  specific  gravities  of  all  samples 
fresh  from  the  kiln  were  practically  identical.  The  varying 
specific  gravities  of  different  specimens  of  weathered  cement 
are  due  to  the  water  and  carbon  dioxide  absorbed  by  the 
clinker,  and  give  no  indication  whatever  of  proper  calcina- 
tion. The  only  information,  in  fact,  afforded  by  the 
specific  gravity  is  in  respect  of  corroborating  the  presence 
of  slag  or  other  adulteration.  After  igniting  weathered 
cement  for  a  short  time  at  a  red-heat,  the  specific  gravity 
reverts  to  that  originally  possessed  by  the  fresh  clinker 
before  aeration.     The  following  relation  holds  good  : — 

4=0-008..  00055,. 4"°^-^'- 

where  A  and  B  represent  respectively  the  specific  gravity 
of  the  weathered  cement  before  and  after  ignition,  and 
X  and  y  are  the  respective  percentages  of  water  and  carbon 
dioxide. — 0.  R. 

Lime-silica  series  of  minerals.  A.  L.  Day  and  E.  S. 
Shepherd.  Amer.  J.  Sci.,  1906  [4],  22,  265—302. 
Chem.  Abs.  Amer.  Chem.  Soc,  1907,  1,  28. 

The  authors'  experiments  on  the  fusion  of  mixtures  of  lime 
and  silica,  lead  them  to  conclude  that  besides  wollastonite, 
the  only  other  lime-silica  mineral  that  exists  is  the 
orthosilicate.  Tricalcium  silicate  has  long'been  supposed 
to  have  a  real  existence  and  to  be  the  principal  con- 
stituent of  Portland  cement,  but  not  only  was  no  trace 
of  a  compound  of  tricalcium  silicate  composition  found, 
but  it  was  proved  both  from  microscopic  examination 
and  from  the  determination  of  the  transformation 
temperature  characteristic  of  the  orthosilicate  thati 
both  the  orthosilicate  and  free  lime  are  present  in  all 
compositions  between  the  metasilicate  and  pure  lime. 
Many  samples  of  supposed  tricalcium  silicate  prepared  by 
investigators  engaged  upon  the  Portland  cement  problem 
were  also  examined  by  the  sensitive  method  of  refractive 
indices  without  finding  any  other  substance  present  than 
the  orthosilicate,  with  free  lime  in  excess.  The  reason  why 
free  lime  has  been  so  consistently  overlooked  in  the  study 
of  mixtures  of  this  character  probably  lies  in  the  fact  that 
when  lime  is  once  crystallised,  as  it  can  be  after  melting 
in  the  electric  arc,  it  is  but  very  slowly  attacked  by  water, 
and  does  not  respond  to  the  usual  tests  for  it.  The  ortho- 
silicate itself  was  foimd  to  exist  in  three  solid  modifications 
in  enantiotropic  relation  to  eat  h  other  ;  the  first  is  stable 
to  about  675°,  the  second  from  675°  to  1410°,  and  the  third 


96 


cl.  X.— metallurgy. 


[Feb.  15,  1907. 


from  I4\(f  to  the  melting-point,  which  ooours  at  2080°  C" 
All  of  these  crystal  modifications  are  attacked  by  water 
with  a  lo<s3  of  several  jiarts  jier  cent,  of  their  lime.  There 
are  three  euteotics  in  the  series,  lime-silica,  the  first. 
between  pure  silica  and  the  metasilicate,  occurrino;  at  37  per 
cent.  lime,  and  melting  at  l-iOT  ;  the  second,  between  the 
metasihcate  and  the  orthosilicate.  at  54  \->ct  cent,  lime, 
m.  pt.  \i3(f  :  and  the  third,  between  the  orthosilicate 
and  pure  lime,  at  67-5  ix»r  cent.  lime.  m.  pt.  '2015°  C. 
The  density  of  fused  calcium  oxide  is  3.32,  its  hardness 
3  +  .  It  fuses  in  the  electric  arc  and  crystallises  in  the 
isometric  system  upon  cooling.  Silica  begins  to  melt 
at  about  hiOO°  to  a  liquid  of  extreme  vii^cosity.  At  all 
temperatures  above  1000°,  pure  quartz  changed  into 
tridymite  and  pure  quartz  glass  crystallised  as  tridymite. 
80  tiiat  above  this  temperature  tridymite  is  the  stable  phase 
of  sihca.  In  the  presence  of  fused  chlorides,  silica  was  found 
to  crystallise  as  quartz  below  760°,  and  as  tridymite  above 
800°.'  Crystalline  quartz  changes  to  tridymite  above 
800°.  and  tridymite  reverts  to  quartz  at  750°  under  the  same 
conditions.  The  transformation  is  therefore  enantiotropic 
and  occurs  at  about  800°,  but  the  change  is  extremely 
slow.  Pure  tridymite  has  a  density  of  2-318,  and  the  pure 
quartz  glass,  2 "2 13.  The  purest  natural  quartz  has  a 
density  of  2  "654. 

English  Patents. 

Britti,  tiUs,  lumps,  and  other  articles  ;  Manufacture  of 
nlica  fire-proof,  non-conducting,  sound-resisting,  or  porous 

■ .     C.  H.  Sankey,  London.     Eng.  Pat.  3353,  Feb.  12, 

1906. 

Equal  measures  of  silica  (flint  or  sand,  washed,  calcined 
at  a  high  temperature,  and  finely  powdered),  coke,  and  a 
fibrous  mateiial  (e.g.,  hay,  cork,  peat,  sawdust,  hair,  bone) 
are  mixed,  together  with  water,',to  which  one-eighth  part  of 
sodium  silicate  .■'olution  (140°  T.)  has  been  added.  The 
mass  is  moulded,  preferably  under  great  pressure,  into 
bricks,  &c.,  which  are  dried  and  fired  at  a  temperature 
"  suflRciently  high  to  drive  off  the  soda." — A.  G.  L. 

Silica  cements,  crucibles,  and  other  articles  ;  Manufacture 

of  .  C.  H.  Sankey,  London.   Eng.  Pat.  3353A, 

Feb.  12.  1906. 

Ix  making  cements  for  use  with  silica  bricks,  &c.,  the 
sihca  is  mixed  with  a  highly  absorbent  material  (e.g., 
barley-meal  or  kieselguhr), which  retains  the  water  necessary 
for  the  proper  moulding.  Silica  crucibles  may  be  made 
in  the  same  way. — A.  G.  L. 

Unitbd  States  Patent. 

Bricks,  stone,  and  artificial  stone  ;  Process  for  treating . 

T.  D.  Ball,  Lamar,  Mo.     U.S.   Pat.   835,742,  Nov.   13, 
1906. 

Ckmext  blocks  and  the  like,  whilst  in  a  plastic  state,  are 
mixed  with  an  oleaginous  body  and  lead  oxide  or  carbonate 
or  white  lead,  which  are  caused  to  penetrate  the  pores,  and 
to  harden  and  to  waterproof  the  product. — A.  G.  L. 

Fbknch  Patents. 

Smmidome  ;  Hardening  of  friable  .     C.  de  la  Roche, 

France.     Fr.  Pat.  361,886.  Nov.  4,  1905. 

Blocks  of  silicious  stone,  that  would  be  rejected  in  the 
ordinary  course,  owing  to  insufficient  strength,  are  cut 
to  the  desired  shape,  and  hardened  by;  (1)  saturating 
with  milk  of  lime,  or  with  a  solution  in  acetic  acid  of  lime, 
nugnena,  or  alumina  ;  (2)  subjecting  to  high-pressure 
ttaam  in  an  autoclave,  as  in  the  sand-lime  brick  process. 
Where  the  lime,  magncHia,  or  alumina  is  added  in  the  form 
of  acetate,  the  acetic  acid  is  exfjclled  as  soon  as  the  7)re88uro 
inside  the  autoclave  reachr:<j  fiom  2 — 3  atmospheres 
(IIP— 120°  C),  with  formation  of  true  HiJicates.  The 
acid  diaaolvea  in  the  water,  which  condenses  inside  the 
autoclave,  and  i%  recombincd  with  lime,  magnesia,  or 
alumina,  in  a  receptacle  constructc*!  for  the  jjurpose  in 
the  bottom  of  the  steaming  chamber.     The  application 


of  this  process  of  substituting  acetate  of  lime  for  slaked 
lime  in  the  ordinary  sand-lime  brickmaking  process 
constitutes  another  portion  of  the  same  invention. — 0.  R. 

Ceramic  products  [Bricks]  ;  Process  and  material  for  re- 
moving efflorescences  and  spots  from .     G.  Fi-anche. 

Ft.  Pat.  361,895,  Nov.  9,  1905. 

According  to  this  invention,  a  jet  of  sand  is  played  upon 
the  surfaces  of  ceramic  products,  at  the  time  of  their 
manufacture,  to  remove  efflorescences  and  spots,  that  soil 
the  products,  and  injure  their  adhesion  to  mortar. — W.C.H. 

Ceramic   products  ;    Manufacture  of  light   (weight) . 

M.  J.  Silvestre,  sen.     Fr.  Pat.  369,417,  Sept.  5,  1906. 

This  is  a  process  for  obtaining  articles  such  as  bricks, 
tiles,  &c.,  that  shall  be  light  in  weight,  and  consists  in 
adding  dried  and  powdered  vegetable  material  to  the 
plastic  mass — the  added  material  being  ground  to  a  fine- 
ness, and  added  in  a  proportion,  suited  to  the  requirements 
of  the  finished  article.  The  vegetable  material  is  of  course 
destroyed  in  the  process  of  burning,  leaving  a  burnt 
product  light  in  weight. — W.  C,  H. 

Stones,  artificial,  made  with  slaked  lime ;    Hardening  of 

by  means  of  carbon  dioxide  or  gases  containing   the 

same.     E.    Schwanenberg    and    A.    Rinne.     Fr.    Pat. 
369,206,  Aug.  24,  1906. 

Artificial  stones,  consisting  of  lime  and  suitable  filling 
materials,  are  hardened  by  the  action  of  carbon  dioxide, 
or  furnace  gases  containing  the  same.  The  gas  must  be 
at  a  temperature  between  35°  C.  and  110°  C,  and  must  not 
be  saturated  with  aqueous  vapour. — O.  R. 

Stones,   artificial,   containing  slaked  lime  ;    Hardening  of 

by  means  of  carbon  dioxide.     E.    Schwanenberg 

and  A.  Rinne.     Fr.  Pat.  369,207,  Aug.  24,  1906. 

Artificial  stones,  consisting  of  lime  and  suitable  filling 
materials,  are  hardened  by  the  alternate  action  of  (1) 
carbon  dioxide  to  induce  the  formation  of  carbonate,  and 
(2)  a  heating  process  to  expel  the  water  set  free  in  the 
reaction. — 0.  R. 

Cement  or  concrete  blocks ;    Process  for  rendering 

impermeable  to  water.     J.  M.  Rauhoff.     Fr.  Pat.  369,284, 
Aug.  28,  1906. 

See  U.S.  Pat.  830,003  of  1906  ;  this  J.,  1906.  930.— T.  F.  B. 

Cement    [for   binding   patent   fue\   artificial  \tonc,    <fcc.] ; 

Manufacture  of .     A.  F.  Avezard.     Fr.  Pat.  369,317, 

Aug.  28.  1906. 

The  patent  relates  to  the  manufacture  of  a  binding  material 
of  universal  application  composed  of  the  following : 
(1)  25  parts  of  calcined  magnesia  containing  5  per  cent, 
of  carbon  dioxide,  40  parts  of  gypsum,  10  parts  of  powdered 
casein,  9  parts  of  fuller's  earth,  15  parts  of  silica  or  powdered 
glass,  and  1  part  of  red  lead.  (2)  100  litres  of  magnesium 
chloride  solution  of  15°  B.,  5  litres  of  sulphuric  acid  of  6°  B., 
1  litre  of  a  6  per  cent,  solution  of  albumin,  and  15  grms. 
of  gum  tragacanth.  To  a  mixture  of  the  solid  ingredients 
(1),  and  the  pulverised  material  to  be  cemented,  the  quantity 
of  liquid  (2),  that  must  be  added  varies  according  as  pres- 
sure is  to  be  employed  or  not.  If  moulded  without 
pressure,  two  to  seven  hours  must  be  allowed  for  setting, 
before  the  contents  may  be  removed  from  the  mould. 
If  pressure  be  employed,  the  contents  may  be  removed  at 
once. — 0.  R. 


X.— METALLURGY. 

(Continued  from  page  53.) 

Mineral  and  metal  production  of  the  United  States  in  1906. 
Eng.  and  Min.  J.,  Jan.  5,  1907.     [T.R.] 

The  following  table  summarises  the  estimated  production 
of  minerals  and  metals  in  the  United  States  in  1906,  so 
far  as  it  has  been  posHiblo  to  collect  the  statistics.  The 
figures  for  copper,  lead,  and  spelter  are  based  on  reportH 
received  directly  from  the  producers,  who  have  communi- 
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cated  their  actual  output  during  the  first  11  months  of 
the  year,  together  with  their  estimates  of  probable 
production  in  December  ;  in  many  cases  the  estimates 
are  for  only  the  last  few  days  of  December.  The  other 
statistics  are  based  on  the  reports  of  producers,  State 
mine  inspectors,  and  special  correspondents  : — 


After  quenching  (in  water  at  20°  C),  the  steels  heated  to 
850°  C,  the  perhtic  steels  show  still  higher  breaking 
strain  and  elastic  limit,  but  become  very  brittle.  The  effect 
of  quenching  on  the  martensitic  and  polyhedric  steels 
is  the  same  as  on  nickel-steels  of  similar  structure.  For 
industrial  purposes  it  would  appear   that  the  addition 


Product. 


Unit. 


1905. 


Quantity. 


Value. 


Quantity. 


Value. 


Non-metallic — 

Coal,  bituminous 

Coal,  antliracite 

Garnet  

(iraphite,  crystalline  . .  . . 

Iron  ore    

liimestone  flux     

Petroleum 

Phosphate  rock  

Pyrites 

Manufactured — • 
Alundum  (fused  alumina) 

Arsenic,  white      

Bromine    

Coke 

Copper  sulphate 

Copperas   

Crushed  steel    

Grapliite  artificial    

Lead,  sublimed  wliite     . . 

Zinc,  oxide   

Zinc-lead,  white 

Metallic — 

Aluminium    

Copper  

Gold 

Iron,  pig  

Lead 

Mercury 

Silver 

Zinc    


Short  ton  (a) 
Short  ton 

Pound 

Long  ton  {b) 

Long  ton 

Barrel 
Long  ton 


Pound 

Short  ton 

Pound 

Short  ton 
Pound 

Short  ton 
Pound 

Short  ton 


Pound 

Oz.'fine 
Long  ton 
Short  ton 
Flasks  (c) 

Oz.  fine 
Short  ton 


310,285,015 

78,731,523 

3.694 

4,260,656 

44,578,456 

14,098,000 

139,728,839 

1,933,286 

200,280 


Dollars. 

353,724,917 

178,788,244 

114,625 

170,426 

94,768,122 

6,739,200 

118,769,513 

9,713,296 

651,796 


3,612,000 

252,840 

773 

50,225 

899,434 

139,432 

28,404,112 

72,284,336 

52,278,996 

2,352,555 

21,103 

147,721 

812,000 

56,840 

4,595,i>00 

313,979 

6,977 

697,700 

65,403 

5,232,240 

7,200 

540,000 

11,350,000 

3,632,000 

i71, 634,245 

136,837,860 

4,265,742 

88,180,700 

22,702,397 

377,540,862 

319,744 

30,133,490 

30,6.50 

1,189,220 

56,101,600 

35,373,181 

201,748 

23,733,635 

335,738,059 

71,018,433 

5,442 

4,079,333 

49,670,000 

14,228,500 

131,061,505 

2,102,067 

204,896 


4,331,233 

8,315 

1,250,000 

32.568,926 

48,534,129 

18,546 

837,000 

4,868.000 

8,000 

68,549 

5,749 


14,350,000 

915,000,000 

4,702,235 

25,521,911 

364,336 

27,276 

57,358,267 

225,395 


Dollars. 

409,455,752 

169,580,506 

187,095 

131,866 

103,570,000 

9,390,810 

96,593,274 

10,552.376 

77,600 


303,186 

83,150 

168,750 

99,960,968 

3,009,106 

129,822 

58,590 

312,764 

8,000,000 

5,483,920 

488,665 


5,166,000 

178,699,500 

97,155,201 

490,275,910 

38,962,092 

1,063,764 

38,301,160 

27,939,964 


(a)  Short  ton  =  2000  lbs. ;   (6)  Long  ton  =2240  lbs.  ;   (<*)  Flask =75  lbs. 


Steels ;      Nickel-silicon 
d'Encour.,  1906, 


Rev. 


.       L.   Guillet.      Bull. 
Metal.,  3,  418-^37. 


Soc. 


The  experiments  were  made  with  alloys  prepared  by  adding 
quantities  of  silicon  up  to  10  per  cent,  (in  most  cases  up 
to  5  per  cent.)  to  the  three  different  classes  of  nickel- 
steel,  viz.,  perlitic,  martensitic,  and  y-iron  or  polyhedric 
steels  (this  J.,  1903,  213).  Micrographic  examination  of 
the  alloys  showed  that  nickel-silicon  steels  may  be  divided 
into  seven  classes,  according  to  their  micro-structure  :— 
(1)  perlitic  steels  ;  (2)  steels  containing  both  perlite  and 
graphite  ;  (3)  steels  containing  the  whole  of  the  carbon 
in  the  form  of  graphite ;  (4)  martensitic  steels ;  (5) 
steels  containing  both  martensite  and  graphite,  and  at 
times  also  ferrite ;  (6)  polyhedric  (or  y-iron)  steels ; 
(7)  steels  containing  y-iron  and  graphite,  and  which  may 
also  contain  ferrite  and  martensite.  ^Vhen  silicon  is 
added  to  a  nickel-steel,  the  transformation  point  of  the 
latter  is  raised,  and  it  is  possible  by  such  addition  to  convert 
a  martensitic  steel  into  one  with  a  ferrite  structure,  or  a 
polyhedric  into  a  martensitic  steel.  "When  the  amount  of 
silicon  added  is  sufficiently  large  to  cause  separation  of 
graphite,  steels  of  a  very  complex  structure,  containing 
simultaneously  y-iron,  ferrite,  martensite,  troosto- 
sorbite,  and  graphite,  may  be  obtained.  The  nickel 
hinders  the  separation  of  carbon  in  the  form  of  graphite 
by  the  silicon.  Li  ordinary  carbon  steels,  graphite  is 
separated  so  soon  as  the  amount  of  silicon  reaches  about 
5  per  cent.,  whatever  be  the  proportion  of  carbon  in  the 
steel ;  but  in  nickel-steels  the  amount  of  silicon  required 
to  cause  separation  of  graphite  is  less  the  higher  the  carbon 
content  of  the  steel.  Prolonged  annealing  at  900°  C. 
was  found  to  cause  no  change  in  the  state  of  the  carbon 
in  nickel-silicon  steels.  With  respect  to  the  mechanical 
properties  of  the  steels,  those  having  a  perlitic  structure 
exhibit  a  breaking  strain  and  elastic  limit  much  higher  than 
the  corresponding  nickel-steels,  but  the  elongation  and 
resistance  to  shock  are  lower.  The  martensitic  steels  have 
a  very  high  breaking  strain,  and  are  very  brittle.  Poly- 
hedric nickel-steels  are  improved  by    addition  of   silicon. 


of  silicon  to  nickel-steels  is  not  to  be  recommended,  at 
least  not  in  proportions  greater  than  2  per  cent. — A.  S. 

Zinc  and  iron  ;    Alloys  of .     S.   Wologdine.     Bull. 

Soc.  d'Encour.,  1906,  Rev.  Metal.,  3,  539—546. 
The  author  prepared  alloys  containing  up  to  about  10  per 
cent,  of  iron  by  heating  galvanised  iron  wire  in  a  bath  of 
molten  zinc  covered  by  powdered  wood  charcoal.  The 
fusing-points  of  the  alloys  were  determined,  and  they  were 
examined  microscopically.  The  author  confirms  Le 
Chatelier's  statement  as  to  the  existence  of  a  definite  com- 
pound of  zinc  and  iron,  FeZn^o,  melting  at  about  15(f  C. 
Solid  solutions  of  the  two  metals  are  not  formed. — A.  S. 

Copper ;     Prefaration    of    pure    .     E.    Vigouroux. 

Bull.  Soc.  Chim.,  1907  [4],  1,  7—10. 
The  process  depends  on  the  reduction  of  cuprous  chloride 
by  metallic  aluminium.  A  concentrated  solution  of 
cuprous  chloride  is  obtained  by  the  action  of  hydro- 
chloric acid,  assisted  by  the  occasional  addition  of  nitric 
acid,  on  copper  turnings.  This  is  rapidly  filtered,  and  the 
filtrate  received  in  a  large  volume  of  boiling  water.  The 
precipitated  cuprous  chloride  is  washed  by  decantation, 
and  reduced  by  metallic  aluminium  (in  large  pieces)  in 
presence  of  distilled  water.  After  picking  out  from  it 
the  residual  pieces  of  aluminium,  the  metallic  copper  is 
washed  by  decantation  with  water,  heated  with  hydro- 
chloric acid  in  absence  of  air,  washed  with  distilled  water 
and  with  alcohol,  dried,  and  heated  gently  in  a  current  of 
hydrogen. — A.  S. 

Silicon,  crystallised  ;  Purification  of ,  and  the  effect  of 

the  presence  of  impurities  in  the  preparation  of  copper 
silicide.  E.  Vigouroux.  Bull.  Soc.  Chim.,  1907  [4],  1, 
16—19. 
Crystalline  silicon,  according  to  the  author,  almost 
invariably  contains  iron,  which  cannot  be  removed  by  the 
usual  washing  with  hydrochloric  acid.  The  failure,  up 
to  the  present,  to  prepare  copper  silicide  giving  correct 
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analytical  fignres  (this  J.,  1907,  51)  is  to  be  attribute  to 
the  presence  of  iron  in  the  silicon.  Pure  silioon,  free  from 
iron,  can  be  obtained  by  luwtin^  irystallino  silicon  with 
hydrofluoric  acid  diluteii  with  its  own  volume  of  water,  in 
a  platinum  retort,  tittod  with  a  retlux  condenser,  for  several 
hours.  After  cooling,  the  silicon  is  tiltered  off,  washed, 
and  heated  with  strong  sulphuric  acid  in  a  platinum  dish 
for  I— '2  hours,  the  heating  towards  the  end  being  such  as 
to  cause  evolution  of  white  fumes  of  sulphur  trioxide. 
After  again  cooling,  the  acid  is  diluteil  with  water,  and  the 
sihcon  washed. — A.  S. 

Jtlan^neje ;     Xnc    silicide    of .     G.    Gin.     Compt. 

rend.,  1906.  143,  12-29— 1230. 
This  silicide  is  an  industrial  product  obtained  by  the 
reduction  of  rhodonite  in  the  electric  furnace.  The  crystals 
(of  which  complete  analyses  are  given)  contain  about 
96  per  cent,  of  a  manganese  silicide  of  formula.  Mn3Si2. 
The  crystaU  are  formed  in  prisms,  as  much  as  5  cm.  long, 
somewhat  similar  in  appearance  to  metallic  nickel ;  they 
are  very  fragile,  but  in  htvrdness  between  glass  and  corun- 
dum, having  a  sp.  gr.  of  G-05,  aud  melting  at  1250° — 1300°C. 
The  substance  at  a  red  heat  burns  with  incandescence  in 
chlorine ;  oxygen,  under  simiiar  circumstances,  only 
tarnishes  the  surface  :  gaseous  hydracids  attack  it  rapidlj'. 
Sulphuric  acid  has  no  action  on  it,  but  nitric  and  hydro- 
chloric acids  attack  it  when  warmed.  It  is  also  attacked 
by  fused  alkali  hydroxides  and  carbonates. — J.  T.  D. 

Manganeae    sulphide  ;     Solubility    of    carbon    in . 

H.  Houdard.  Compt.  rend..  1906,  143,  1230—1232. 
Manganese  sulphide,  heated  in  the  electric  furnace, 
dissolves  carbon,  in  quantity  increasing  with  the  time  of 
action,  up  to  a  maximum  of  about  3-2  per  cent.  The 
pro<,  ess  appears  to  be  one  of  simple  solution,  for  the  relative 
proportions  of  sulphur  and  manganese  are  not  altered  by 
the  introduction  of  the  carbon.  The  carbon  exists  in 
8olati(»  in  the  form  of  graphit?,  whether  originally  intro- 
duced as  graphite,  diamond,  or  amorphous  carbon. 

—J.  T.  D. 

English  Patents. 

Muffles  or  furnaces   ^for  steel  and  steel  alloys]  ;     Highly 

heated .     W.  F.  L.  Frith  and  C.  J.  Grist,  London. 

Eng.  Pat.  26,578,  Dec.  20,  1905. 


Thb  pAt«ot  relates  to  a  muffle  or  furnace  for  boating  steel  or 
•teel  alloys  surroundwJ  by  mcrcurv  or  mercury  vapour  (see 
Eng.  Pat.  26,.577  of  19^)5  ;  this  J.,"l9rj7,  52).  the  vc-Hsel,  d, 
in  which  the  metal  in  heater],  ha8  a  broarj  flange,  4,  and'  is 
hermetically  rlovtrj  by  the  cov«r,  /,  fastened  down  by  the 
•erewt,  2.  It  is  heat'xl  by  a  furnace,  a,  placed  below  the 
IeT«*l  of  the  floor  plate,  /,  and  ih  Hurroundfd  by  an  inner 
wall,  b.  »Tip^>ort/yl  by  the  floor,  k;  an  njn-.n  space  Ixiing 
left  betveeo  the  top  of  the  waU,  b,  and  the  underHidc  of 


the  flange,  4.  This  inner  wall  is  again  surrounded  by  an 
outer  wall,  c,  supported  by  brackets,  1 ,  from  the  inner  wall,  b, 
and  leaving  a  space  between  its  lower  edge  and  the  floor, 
k:  The  flange,  4,  of  the  vessel,  d,  rests  on  and  is  sup- 
ported by  the  upper  edge  of  the  wall,  r  ;  a  layer  of 
non-conducting  material,  g,  with  upturned  edges,  being 
interposed  to  protect  the  flange  from  the  heat.  A  hood,  /, 
is  supported  by  legs,  3,  upon  the  cover,  r,  of  the  vessel,  d. 
The  cover,  c,  is  protected  by  the  insulating  plates,  i,  i,  i, 
and  the  interior  of  the  hood,  /,  is  also  lined  with  non- 
conducting material,  h.  The  vessel  is  heated  and  the 
heat  is  retained  by  the  annular  space,  I,  and  the  joint 
between  the  flange,  4,  and  the  cover,  e,  is  protected  from 
the  action  of  the  heat  so  that  the  chances  of  leakage  are 
reduced.— W.  H.  C. 

Cast  iron  and  the  like  ;  Hardening  of .  V.  H.  Black- 
man,  London.  From  H.  Emett,  New  Westminster, 
B.C.     Eng.  Pat.  27,218,  Dec.  30,  1905. 

Cast  iron  is  hardened  without  being  rendered  brittle  by 
adding  to  the  molten  metal  a  mixture  of  8  lb.  of  flowers 
of  sulphur,  1  lb.  of  dry  red  lead,  and  4  oz.  of  lampblack, 
in  the  proportion  of  1  lb.  of  the  mixture  to  from  25  to 
40  lb.  of  iron  ;  for  special  purposes  as  much  as  1  lb.  of 
the  mixture  to  8  lb.  of  iron  may  be  used.  The  mixture 
may  be  added  conveniently  by  placing  it  at  the  bottom 
of  the  ladle  into  which  the  metal  is  run  from  the  furnace 
on  its  way  to  the  moulds. — A.  G.  L. 

Thermite  ;    Method  of  binding into  solid  briquettes. 

J.  Biichel,  Vorarlberg,  Austria.  Eng.  Pat.  13,764, 
June  15,  1906. 

The  thermite  powder  is  made  into  briquettes  by 
the  use  of  gum  tragacanth  as  a  binding  agent.  A  small 
cavity  is  formed  in  the  briquette  and  filled  with 
thermite  powder  without  the  binding  material.  In 
order  to  retain  this  in  position,  the  briquette  is  then 
coated  witli  a  thin  layer  of  priming  material,  consisting  of  a 
metallic  peroxide  and  a  solution  of  acetone  and  celluloid. 
When  the  acetone  has  evaporated,  the  briquette  is  covered 
with  a  glazing  or  varnish  to  protect  it  against  shocks  and 
moisture. — W.  H.  C. 

Aluminium  alloy  ;    Method  of  and  means  for  casting . 

W.  A.  McAdams,  Bay  Shore,  New  York.  Eng.  Pat, 
16,168,  July  17,  1906. 

The  material  of  which  the  mould  is  made  is  composed 
of  a  mixture  of  10  lb.  of  carborundum  and  12  oz.  of  sugar, 
to  which  10  oz.  of  yellow  clay  are  preferably  added. 
The  mass  is  moulded  with  a  little  water.  On  pouring  the 
aluminium  alloy  into  the  mould,  the  sugar  decomposes, 
and  a  solid  body  is  formed  around  the  alloy,  which  body, 
being  an  excellent  conductor,  quickly  removes  the  heat 
from  the  alloy.  Where  the  latter  is  of  such  a  nature  as 
to  generate  gases,  20  oz.  of  finely  divided  carbon  may 
be  added  to  the  above  mixture.  When  the  casting  has 
been  removed  from  the  mould,  the  latter  may  be  ground 
up,  and  used  over  again  with  the  addition  of  more  sugar. 

—A.  G.  L. 

Zinc  ;    Process  for  the  direct  production  of  metallic 

from  zinc  sulphide,  and  the  subsequent  utilisation  of  the 
sulphur  and  regaining  of  the  flux  desulphurating  the  zinc 
sulphide.  Rheinisch  -  Nassauische  Bergwerks-  und 
Hiitten-A.-G.,  Stolberg,  W.  Borchers,  and  A.  Graumann, 
Aix-la-Chapelle,  Germany.  Eng.  Pat.  24,096,  Oct.  29, 
1906.     Under  Int.  Con  v.,  Nov.  3,  1905. 

Pulverised  and  unroasted  zinc  sulphide  is  mixed  with 
finely-divided  metallic  iron.  The  mixture  is  continuously 
fed  into  an  electric  furnace,  preferably  of  the  resistance 
type  in  which  the  charge  forms  the  resistance,  where,  at 
a  temperature  between  1000°  and  1500°  C,  it  is  decom- 
posed into  metallic  zinc,  the  vapour  of  which  is  condensed 
in  any  usual  way,  and  ferrous  sulphide,  which  is  tapped 
off  at  intervals  in  the  molten  state.  This  ferrous  sulphide 
is  then  roasted,  in  an  oxidising  atmosphere,  with  the 
object  of  producing  8ul[)hur  dioxide,  which  is  used  for  the 
manufacture  of  Hul[)huric  acid.  The  iron  oxide  produced, 
which  may  still  contain  a  small  quantity  of  sulphur,  is 
then  subjected  to  a  reducing  atmosphere,  either  by  heating 
it  with  carbon,  or  by  passing  hot  reducmg  gases  over  it. 
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The  iron  sponge  obtained  is  mixed  with  a  fresh  quantity 
of  zinc  sulphide,  and  the  cycle  of  operations  is  repeated. 

—A.  G.  L. 

United  States  Patents. 

Detinning ;      Method    of    .     K.     Goldschraidt     and 

J.  Weber,  Essen-on-the-Ruhr,  Germany.  U.S.  Pat. 
836,028,  Nov.  13,  1906. 

Sheet-ikon  objects  are  cleaned  preparatory  to  detinning 
by  first  treating  them  with  a  solution  of  sodium  hydroxide 
whilst  in  a  heated  state,  with  the  object  of  removing  dirt, 
and  then  heating  them  suddenly  to  a  temperature  varying 
from  600°  to  800°  C,  according  to  the  nature  of  the  object 
to  be  detinned,  in  this  way  the  solder  being  melted  off  in 
five  to  seven  minutes  and  at  the  same  time  the  caoutchouc 
is  destroyed  (caoutchouc  strips  in  the  folds).  The  tinned 
articles  for  this  purpose  of  sudden  heating,  are,  after  the 
alkali  treatment,  introduced  into  a  hearth-furnace,  ;so 
arranged  that  the  lire  enters  at  one  side  of  the  hearth-pit 
and  escapes  at  the  other,  these  fire-gases  en  passant 
coming  into  contact  with  the  materials,  contained  in  a 
perforated  cylindrical  receptacle,  and  suspended  over 
the  hearth-pit.  Thus,  a  rapid  heating  of  the  materials 
in  the  perforated  vessel  by  the  furnace-gases  is  effected, 
the  solder  flowing  out  and  being  collected. — A.  G.  L. 

Seducing  ores  ;    Process  of  .     J.   Herman,   Lincoln, 

Neb.     U.S.  Pat.  831,160,  Sept.  18,  1906. 

The  ore  to  be  treated  (more  especially,  copper  ore)  is 
reduced  by  means  of  hot  gases  consisting  of  a  mixture  of 
carbon  monoxide  and  dioxide  in  regulated  proportions. 
This  mixture  is  produced  by  blowing  air  through  two 
chambers  containing  fuel,  one  on  either  side  of  a  central 
shaft  down  which  the  ore  is  fed.  The  hot  reducing  gases 
are  led  to  the  bottom  of  this  shaft,  pass  up  through  the 
ore,  and  are  met  at  a  point  above  the  reducing  zone  by 
a  blast  of  air,  which  burns  the  excess  of  carbon  monoxide, 
oxidises  any  sulphur  in  the  ore,  and  preheats  the  latter 
before  it  comes  into  contact  with  the  reducing  gases  lower 
down  the  shaft.  The  reduced  metal  may  be  obtained 
in  the  form  of  globules  or  as  a  coherent  powdery  mass 
according  to  the  composition  of  the  gaseous  reducing 
mixture.  In  the  latter  form  it  lends  itself  especially  to 
extraction  with  solutions  of  ferric  chloiide,  or  of  cupric 
and  sodium  chlorides,  and  subsequent  electrodeposition 
of  the  copper. — A.  G.  L. 

Ores  ;    Process  of  treating .     W.   A.    Hendryx,   Los 

Angeles.     U.S.  Pat.  836,380,  Nov.  20,   1906. 
See  Eng.  Pat.  1916  of  1905  ;  this  J.,  1906,  481.— T.  F.  B. 

Detinning  tin-scraps,    <fcc.  ;    Process  of  .     K.   Gold- 

schmidt  and  J.  Weber,  Assignors  to  T-  Goldsehmidt, 
Essen  -  on  -  Ruhr,  Germany.  U.S.  Pat.  836,496, 
Nov.  20,  1906. 

See  Fr.  Pat.  366,228  of  1905  ;  this  J.,  1905,  1311.— T.F.B. 

Iron-silicon-aluminium    alloys ;      Process    of     improving 

the  magnetic  qualities  of .     R.  A.  Hadfield,  Sheffield. 

U.S.  Pat.  836,497,  Nov.  20,  1906. 

See  Eng.  Pat.  6426  of  1906  ;  this  J.,  1906,  889.— T.F.  B. 

Steel   from    ordinary    iron ;     Manufacture    of   .     A. 

Massott,  jun.,  Mutterstadt,  Assignor  to  F.  Andre, 
Haardt,  Germany.     U.S.  Pat.  836,520,  Nov.  20,  1906. 

See  Fr.  Pat.  362,371  of  1906  ;  this  J.,  1906,  700.— T.  F.  B. 

8te,el  alloy.     A.  de  Dion  and  G.  Bouton,  Puteaux,  France. 

U.S.  Pat.  836,567,  Nov.  20,  1906. 
See  Fr.  Pat.  344,095  of  1904  ;  this  J.,  1904,  1095.— T.  F.  B 

Iron-silicon   alloys ;    Process   of   improving   the   magnetic 

qualities  of  R.  A.  Hadfield,  Sheffield.     U.S.  Pat. 

836,754,  Nov.  27,  1900. 

See  Eng.  Pat.  6426  of  1906  ;    this  J,  1906,  889.— T.  F.  B. 

.     W.    J.    Watson,    Ladysmith, 

U.S.  Pat.  836,548,  Nov.  20,  1906. 


Furnace  ;   Smelting 
British  Columbia. 


The  patent  relates  to  a  furnace  for  smelting  sulphide  ores. 
The  furnace  consists  of  two  chambers,  in  one  of  which  the 


ore  is  smelted  to  matte,  whilst  the  other  is  for  the  conversion 
or  oxidation  of  the  matte.  The  "  matting-chamber  "  is 
provided  with  low-pressure  tuyeres  and  a  slag-spout,  and 
its  bottom  slopes  downwards  from  the  slag-spout  to  a 
passage  at  the  bottom  of  the  opposite  side  of  the  chamber 
leading  to  the  converting  chamber.  The  latter  is  lined 
•with  basic  material,  and  is  provided  with  high-pressure 
tuyi'res  and  with  an  overflow  spout  at  a  lower  level 
than  the  slag-spout  in  the  "  matting-chamber."  A 
flue  is  provided  for  carrying  off  the  furnace  gases  from 
both  chambers,  and  in  this  flue  is  a  tilting  grate,  on  to 
which  the  ore  is  charged  for  delivery  into  one  or  the  other 
of  the  chambers. — A.  S. 

Copper,   zinc,   Ac.  ;    Wet  method  of  extracting  from 

their    ores.     D.     Lance,     Paris.     U.S.     Pat.     836,587, 
Nov.  20,  1906. 

See  Addition  of  Aug.  18.  1904,  to  Fr.  Pat.  342,865  of  1904; 
this  J.,  1905,  90.— T.  F.  B. 

Alloy  ;    Pyrophoric .     C.  A.  von  Welsbach,  Vienna. 

U.S.  Pat.  837,017,  Nov.  27,  1906. 

See  Addition  to  Fr.  Pat.  337,320  of  1903  ;  this  J.,  1906, 
1211.— T.  F.  B. 

Metals  and  alloys  ;   Production  of  fused from  oxides, 

t&c.     C.  Vautin,  London.     U.S.  Pat.  837,160,  Nov.  27, 
1906. 

See  Eng.  Pat.  10,881  of  1905;  this  J.,  1906,  763.— T,  F.  B. 

French  Patents. 

Nickel ;    Metallurgical  process  for .     A.  H.  Imbert. 

Fr.  Pat.  361,887,  Nov.  4,  1905. 

Advantage  is  taken  in  this  patent  of  the  difference  in 
specific  gravity  of  iron  and  nickel  to  produce,  in  one 
operation,  from  the  mineral  a  ferro-nickel  containing  80 
per  cent,  of  nickel.  For  this  purpose  the  nickel  ore 
(garnierite,  &c.)  is  smelted  as  usual  to  an  alloy  containing 
40  per  cent,  of  nickel  and  56  per  cent,  of  iron,  and  this  is 
run  in  the  molten  condition  into  a  special  converter,  in 
which  a  current  of  air  is  directed  against  the  surface  of 
the  molten  metal  by  means  of  a  vertical  pipe,  which  can^be 
raised  and  lowered  in  the  converter,  and  approaches 
to  about  2  cm.  from  the  surface  of  the  metal.  The  iron, 
the  lighter  of  the  two  metals,  is  oxidised  first,  and 
the  oxide  produced  is  absorbed  by  silica,  which  is  intro- 
duced from  time  to  time  in  the  form  of  hot  sand  or  flints. 
The  slag  is  occasionally  rabbled  off  the  surface  of  the 
metal,  the  converter,  which  is  mounted  on  trunnions, 
being  inclined  for  the  purpose.  Finally,  the  alloy  obtained 
is  poured  out  thiough  the  opening  through  which  the 
silica  was  introduced. — A.  G.  L. 

Cooling  apparatus  for  blast-furnace  gases.  Soc.  Anon, 
des  Hauts-Fourneaux  et  Forges  de  Dudelange.  Fr. 
Pat.  369,305,  Aug.  9,  1906.     II.,  page  85. 

Alloys  of  iron  and  steel ;  Self-hardening .     J.  Church- 
ward.    Ft.  Pat.  369,153,  Aug.  22,  1906. 

See  U.S.  Pat.  832,773  of  1906  ;  this  J.,  1906,  1050.— T.  F.  B. 

Steel ;    Manufacture  or  treatment  of .     R.   A.   Had- 
field.    Fr.  Pat.  369,198,  Aug.  24,  1906. 

See  U.S.  Pat.  834.904  of  1906;  this  J.,  1906, 1 153.— T.  F.  B. 

Furnace  for  roasting  and  volatilising  ores,  dkc.  S.  I. 
Clawson.  Fr.  Pat.  369,566,  Sept.  8,  1906.  Under  Int. 
Con  v.,  Sept.  9,  1905. 

See  U.S.  Pat.  829,843  of  1906  ;  this  J.,  1906,  934.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  page  oii.) 

CMorine  ;  Cost  of  electrolytic  production  of .     G.  H. 

Harrison,  Eng.  and  Min.  J.,  Jan.  19,  1907.      [T.R.] 

The  following  are  particulars  of  the  work  done  by   16 
Hargreaves-Bird  cells  at  the  Piedmont  works  of  the  West 
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Virginia  Pulp  and  Paper  Co.,  during  the  monfli  of  May, 
1906:— 

rEKioD,  31   Pays. 

Anuiirw 2.fiOO 

Volts    StiiV2 

Volt*  per  cell     ;f-;><' 

Klevtrio  h.p.  used  in  cell  room      19S-.'> 

Total  eh  p.  used  by  plant      270-0 

Steam  i-oiisunied  (boiler  h.p  )     24-7 

Ourreiit  etlicieucv 90-0    per  cent. 

So.la  .>>sh  produced    120,900  lb. 

Chlorine  cas    81.511  lb. 

Limestone  used    >  _,-/-»                                   *  247,758  lb. 

Coke  U8e<l             J  -i "s ■)  31,000  lb 

Each  cell  produces  chlorine  equivalent  to  460jlb.  of  bleach- 
ing powder,  35  per  cent.,  per  24  hours.  The  repairs  on  a 
Hargreaves-Bird  plant  amount  to  about  5s.  per  ton  of  the 
*'  bleach  "  produced.  The  cost  of  each  cell,  including 
royalty  in  England,  is  about  £200. 

(.4.)— ELECTRO-CHEMISTRY. 

Chloroform  ;   Eltcirolytic  preparation  of .     R.  Trech- 

cinski.     J.  russ.  phys.-chem.  Ges.,  190G,  38,   734—740. 
Chem.  Zentr..  1907,  1,  13. 

The  author  has  prepared  chloroform  by  the  electrolysis 
of  an  aqueous-alcoholic  solution  of  calcium  chloride. 
Platinum  electrodes  are  used,  and  the  calcium  chloride 
solution  is  contained  in  a  glass  vessel  with  a  concave 
bottom,  placed  in  a  larger  thick-walled  beaker.  The 
gases  and  chloroform  vapours  are  led  off,  through  a  tube 
bent  at  right  angles,  to  an  absorption-apparatus.  The 
yield  is  increased  if  alcohol  be  added  to  the  spent  electro- 
iyte  solution,  and  then  the  current  passes  through  again. 
Bromoform  can  be  obtained  in  a  similar  manner  by  the 
electrolysis  of  calcium  bromide  solution. — A.  S. 

English  Patents. 

FUamenta  of  incandescent  electric  lamps.  A.  Bourdos, 
R.  Rothschild,  and  J.  W.  Sutcliffe.  Eng.  Pat.  26,855, 
Dec.  23,   1905.     IL,  page  83. 

Tungsten    filaments    for    incandescence    electric    lamps ; 

Manufacture  of .     A.  G.  Bloxam.     From  J.  Lux. 

Eng.  Pat.  7803,  March  31,  1906.     IL,  page  83. 

Furnaces  ;    Electric  .     C.  E.  Pettit,  London.     Eng. 

Pat.   131,  Jan.  2,   1906. 

A  BBOTTLATOB  is  employed  for  varying  the  furnace  voltage, 
independently  of  any  movement  of  the  furnace  electrodes, 
as,  for  example,  where  a  transformer  is  used  by  cutting 
out  or  inserting  sections  of  coils  controlling  the  voltage  of 
the  current  supplied  to  the  furnace.  Similarly,  with  a 
direct  current  or  alternating  current  generator,  the  length 
of  the  field  coils  of  the  generator  may  be  varied,  or,  if  a 
transformer  is  used  in  conjunction  with  a  generator, 
a  regulator  for  varying  the  length  of  the  high  or  low  tension 
coils  of  the  transformer  is  employed.  (Reference  is  directed 
to  Eng.  Pats.  17,060  of  1889;  2904,  4860,  and  22,261  of 
1898  ;  15,920  and  17,027  of  1900  ;  561  of  1902  ;  and  5790 
of  1904  ;   this  J.,  1890,  869  ;    1901,  367.  977  ;    1905,  341.) 

— B.  N. 

Furnace ;    Electric   .     C.    Bingham,    London.     Eng. 

Pat.  7340,  March  27,   1906. 

This  invention  relates  to  an  electric  furnace,  with  a  number 
of  top  electrodes,  the  furnace  being  combined  with  a  trans- 
former, and  portions  of  the  primary  or  secondary  coils 
are  cut  out  or  brought  into  circuit  in  order  to  vary  the 
fnmace-voltage.  If  an  alternating  generator  be  used, 
in  place  of  the  tran.sformer,  portions  of  the  coils  of  the 
exciters  are  similarly  cut  out  or  brought  into  circuit  for 
the  same  purpose. — B.  N. 

Galtanie  cells.  H.  A.  E.  W.  L  Femerling  and  F.  W. 
PoiBckc,  Hamburg,  Germany.  Eng.  Pat.  234,  Jan,  3, 
1906. 

See  Fr.  Pat.  362,280  of  1906  ;  this  J.,  1906,  643.— T.  F.  B. 

Textile  or  other  fabrics  or  substances  ;  Method  of  nnd  means 

for  reproducing  designs  or  the  like  f/n .     .J.  Wilson. 

Eng.  Pat.  2939,  Feb.  7,  1906.     V.,  page  90. 


United  St.\tes  Patents. 

Alkaline    earth    metals ;     Electrolytic    process    of    making 

bases  of  the .     A.  Brochot  and  G.  Ranson,  Paris. 

U.S.  Pat.  835,661,  Nov.  13,  1906. 

See  Eng.  Pat.  1849  of  1901  ;  this  J.,  1902,  352.— T.  F.  B. 

Pigments ;    Production   of  hy   electrolysis.     E.    D. 

Chaplin.     U.S.  Pat.  836,177,  Nov.  20,  1906.     XIIL4., 
page  103. 

Ins%dating  material  and  method  of  manufacturing  the  same. 
G.  Kelly,  Hinsdale,  111.  U.S.  Pat.  835,685.  Nov.  13, 
1906. 

A  "  FABRIC  impregnated  with  zinc  oxide  "  is  disintegrated, 
and  mixed  wth  rubber,  sulphur,  and  "  liquid  glass." 
The  composition  is  then  vulcanised  under  heat  and  pressure. 

— W.  P.  S. 

French  Patents. 

Casein    and   albuminoids ;     Process   for    rendering   

insoluble.     R.    Desgeorge    and    F.    Lebreil.     Fr.    Pat. 
361,896,  Nov.  9,  1905.     XIV.,  page  106. 

Metallic  salts  for  pharmaceutical  or  other  uses  ;  Electro- 
lytic preparation  of .     L.  Bolle  und    Co.,  G.m.b.H. 

Fr.  Pat.  369,573,  Sept.  8,  1906. 

Aqueous  solutions  of  sulphates,  acetates,  or  chlorides 
of  iron,  manganese,  magnesium,  lead,  zinc,  tin,  or  copper, 
are  submitted  to  electrolysis,  after  the  addition  of  a  suit- 
able quantity  of  acid,  in  an  apparatus  with  non-oxidisable 
electrodes,  but  without  a  diaphi-agm.  The  use  of  solid  or 
liquid  aliments  prepared  in  this  way,  and  destined  to  act 
favourably  on  the  human  system,  is  also  claimed. — B.  N. 

Hypochlorite  solutions  ;  Electrolytic  process  for  making . 

W.  P.  Digby.     Fr.  Pat.  369,601,  Sept.  10,  1906.     Under 
Int.  Con  v.,  Oct.  28,  1905. 

See  Eng.  Pat.  21,949  of  1905  ;  this  J.,  1906,  1156.— T.  F.  B. 

Cement  for  electrical  purposes  ;    Insulating .     J.   A. 

Yates.     Fr.  Pat.  309,603,  Sept.  11,  1906. 

The  cement  consists,  preferably,  of  a  mixture  of  32  per 
cent,  of  resin,  20  per  cent,  of  zinc  oxide,  and  48  per  cent. 
of  marble  in  the  form  of  dust.  The  resin  is  first  melted, 
and  the  other  ingredients  are  then  added  ;  after  heating 
the  mixture,  with  thorough  agitation,  the  cement  is 
allowed  to  cool. — B.  N. 

{B. )— ELECTRO-METALLURGY. 

Oxides  ;  Anodic  formation  of ,  and  passii'ity.    E.  Miiller 

and  F.  Spitzer.     Z.  anorg.  Chem.,  1906,  50,  321—354. 

On  electrolysing  strongly  alkaline,  ammoniacal  solutions 
of  copper  salts  with  platinum  or  iron  anodes,  the  latter 
become  coated  with  a  black  deposit,  consisting  mainly 
{e.g.,  95-5  per  cent.)  of  cupric  oxide.  The  authors  explain 
its  formation  as  follows  : — In  the  electrolyte  there  is  a 
condition  of  equilibrium  represented  by  the  expression  : 
Cu  (NHg)"^  ^  Cu"  +  a;  NH3.  Owing  to  the  great 
complexity  of  the  copper-ammonia  ion,  the  concentration 
of  cupric  ions  is  so  small  that  no  precipitation  of  cupric 
hydroxide  occurs,  notwithstanding  the  high  concentration 
of  hydroxyl  ions  in  the  strongly  alkaline  solution.  When 
the  current  passes,  however,  a  vigorous  oxidation  of 
ammonia  takes  place  at  the  anode,  and  the  concentration 
of  cupric  ions  increases,  until  the  solubility  product  of 
cupric  hydroxide  is  exceeded,  when  cupric  hydroxide  is 
separated  ;  the  hydroxide  is  more  or  less  completely 
dehydrated  by  eloctroendosmotic  action,  and  adheres 
to  the  anode  in  the  form  of  the  black  deposit  mentioned 
above.  Similar  anodic  deposits  of  oxides  can  be  obtained 
from  alkaline  solutions  of  copper  tartrate,  alkaline  am- 
moniacal silver  solutions,  nnd  alkaline  solutions  of  silver 
cyanide  nnd  thiosulphate,  alkaline  solutionsof^,  nickel  and 
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cobalt  tartrates  and  cyanides,  and  cobalt  oxalate,  alkaline 
solutions  of  ferric  tartrate,  and  from  alkaline  ammoniacal 
solutions  of  aluminium  salts.  The  processes  involved  in 
the  anodic  formation  of  oxides  may  be  classified  in  the 
following  manner  :  (A)  The  ions  are  formed  by  the  anode 
metal  taking  up  an  electric  charge.  In  these  cases  the 
oxide  of  the  metal  of  the  anode  is  formed.  On  anodic 
polarisation  with  a  positive  current,  metal  ions  go  into 
solution  from  the  anode,  and  are  piecipitated  by  the 
hydroxj'l  ions,  the  precipitated  hydroxide  being  deposited 
on  the  anode,  either  as  it  is  separated,  or  after  dehydration 
by  electroendosmotic  action.  (B)  The  ions  are  produced 
by  the  charging  of  ions  of  lower  valency.  The  anode 
metal  is  unattackable,  and  the  oxide  is  formed  from  a 
metal  present  in  the  electrolyte.  On  passing  the  current, 
the  metal  ion  is  converted  into  one  of  higher  valency,  and 
owing  to  the  lesser  solubility  of  the  higher  hydroxide, 
separation  occurs.  (C)  Simple  ions  are  produced  from 
those  of  a  complex  character  by  oxidation  of  a  portion  of 
the  complex.  This  case  has  been  described  above  with 
reference  to  ammoniacal  copper  solutions.  (D)  Simple 
ions  are  formed  from  complex  oxygenated  anions  by  an 
increase  of  the  concentration  of  hydrogen  ions  at  the  anode. 
Hydroxides  are  formed  in  this  manner  when  the  metal  in 
solution  is  capable  of  forming  an  amphoteric  hydroxide, 
which  would  be  dissociated  according  to  the  scheme  : 
M-  +  OH'  ^  MOH  :?±  MO'  +  H-.  If  the  metal  be 
present  in  solution  as  the  anion,  MO',  and  a  cun'ent  be 
passed  with  an  unattackable  anode  until  oxygen  is  evolved 
by  discharge  of  hydroxyl  ions,  then  the  concentration  of 
hydrogen  ions  increases  until  the  separation  of  the 
hydroxide,  MOH,  becomes  possible,  owing  to  displacement 
of  the  equilibrium  represented  by  the  expression  given 
above. 

An  attempt  was  made  to  ascertain  the  cause  of  the 
passivity  of  base  metals  under  certain  conditions,  and  to 
this  end  platinum  electrodes  were  coated  with  films  of  iron, 
nickel,  and  cobalt  oxides,  respectively,  and  were  then 
compared  with  electrodes  of  these  metals  with  respect  to 
the  ease  with  which  evolution  of  oxygen  took  place  on 
anodic  polarisation  in  sodium  hydroxide  solution.  The 
results  obtained  show  that  if  allowance  be  made  for 
differences  of  surface-condition,  the  oxide-coated  platinum 
anodes  behave  in  a  manner  quite  similar  to  anodes  of  the 
corresponding  metals  on  anodic  polarisation  in  sodium 
hydroxide  solution  under  similar  conditions.  In  the 
experiments  where  somewhat  different  results  were 
obtained,  it  was  found  that  as  the  surface  of  the  metal 
anode  was  modified  in  the  direction  of  making  it  more 
finely-divided  or  "  spongy,"  the  results  approached  more 
closely  those  obtained  with  oxide-coated  platinum  anodes. 
The  authors  put  forward  these  results  as  a  confirmation 
of  the  view  tlaat  the  passivity  of  iron,  nickel,  and  cobalt 
is  due  to  the  formation  of  a  film  of  oxide  on  the  metal. 
They  draw  attention  especially  to  experiments  in  which 
a  platinum  anode  was  polarised  in  an  ii-on  solution  for  so 
short  a  time  that  no  change  could  be  detected  by  the 
naked  eye,  yet  the  anode  afterwards  behaved  quite 
differently  from  an  ordinary  platinum  anode,  resembling 
much  more  nearly  an  anode  of  "  passive  "  iron. — A.  S. 

English  Patents. 

Electrolysis  of  alloys,  fused  salts,  solutions,  ores,  or  chemical 

compounds;  Process  and  apparatus  for .    E.  A.  s  h- 

croft,  London.     Eng.  Pat.  146,  Jan.  2,  190G. 


The  current  passes  through  a  coil,  J,  placed  between  an 
outer  casing,  H,  of  magnetic  material,  and  a  lining  of 
refractory  material,  I,  and  then  through  M  to  the  anode.  A, 
of  lead-silver  alloy,  &c.  From  the  anode  the  current 
passes  through  the  fused  electrolyte,  K,  such  as  lead 
chloride,  to  the  cathode,  B,  which  floats  in  the  liquid 
metal,  E,  in  the  pocket,  D.  The  lines  of  magnetic  force, 
shown  by  the  arrows,  cut  the  lines  of  current  flow  in  the 
disc,  B,  and  cause  the  latter  to  revolve,  the  deposited 
metal  being  thus  projected  into  a  concentric  trough,  0. 
The  cathode  may  have  grooves,  vanes,  or  channels  for 
directing  the  flow  of  the  deposited  metal.  Conduits  may 
be  used  on  its  lower  face  to  direct  the  metal  to  the  periphery, 
thence  to  connected  conduits  on  the  upper  face,  which 
direct  the  deposited  metal  to  the  centre  of  the  cathode  and 
into  the  pocket,  D.^ — ^B.  N. 

Copper  ores  and  copper  waste  ;  Electrolytic  process  for  the 

treatment  of for  the  recovery  of  pure  copper.     L.  M. 

Lafontaine,  Paris.     Eng.  Pat.  2989,  Feb.  7,  1906. 

See  Fr.  Pat.  363,701  of  1906  ;  this  J.,  1906,  856.— T.  F.  B. 


United  States  Patents. 

Electrodeposition  of  metals  ;  Process  for  the .     J.  A. 

Nussbaum,  Charlottenburg,  Assignor  to  Siemens  und 
Halske  A.-G.,  Berlin,  Germany.  U.S.  Pat.  832  024, 
Sep.  25,  1906. 

Smooth  dense  deposits  of  metals  are  obtained  electroly- 
tically,  by  adding  to  aqueous  solutions  of  their  ordinary 
salts  small  quantities  of  colloids,  which  wander  towards 
the  cathode,  e.g.,  seed  mucilages  (linseed),  mucilage  from 
roots  or  bulbs  (salep),  vegetable  gums,  albumin,  glutin, 
chondrin,  mucin,  &c.  Thus,  copper  may  be  readily  plated 
with  the  ordinary  current  density  from  a  solution  oi  copper 
and  sodium  chlorides,  to  which  0-2  per  cent,  of  linseed 
mucilage  has  been  added. — A.  G.  L. 

Electroplating  ;  Apparatus    used    in  .     A.  J.  Leaver, 

London.     U.S.  Pat.  835,960,  Nov.  13,  1906. 

See  Eng.  Pat.  516  of  1906  ;  this  J.,  1906,  937.— T.  F.  B. 


French  Patents. 

Brass ;  Electrodeposition     of  ■ on     iron     and     steel. 

E.  L.  Lecoq.     Fr.   Pat.    361,892,    Nov.    7,    1905. 

Brass  can  be  directly  plated  on  iron  and  steel  electrically 
by  using  a  bath  of  the  following  composition  :  Sodium 
carbonate,  3  kilos.  ;  sodium  bisulphite,  4  ;  copper  acetate, 
2-25 ;  zinc  sulphate,  1-1  ;  potassium  cyanide,  6-5 ; 
stannous  chloride,  hydrated,  0-1  ;  lead  acetate,  0-1  ; 
potassium  carbonate,  1-25 ;  zinc  chloride,  0-25  kilo.  ; 
ammonia,  2  litres  ;  water,  to  make  up  to  100  litres 

—A.  G.  L. 

Iron  pyrites  ;  Treatment  of  — —  [in  an  dectric  furnace'^. 
L.  A.  David.     Fr.  Pat.  369,251,  Aug.  27,  1906. 

Iron  pyrites,  preferably  freed  from  copper,  and  dried,  are 
fused  at  a  very  high  temperature  in  an  electric  furnace, 
in  a  regulated  current  of  dry  air,  metallic  iron  and  sulphur 
dioxide  being  produced.  The  furnace  used  is  preferably 
provided  with  an  automatic  stoking  device  ;  the  pyrites 
may  be  mixed  with  iron  oxide ;  if 
the  latter  is  silicious,  calcium  sulphate 
is  added  as  a  flux,  calcium  silicate  and 
sulphur  dioxide  being  produced.  The 
molten  uon  is  best  converted  into  steel 
or  ferro-alloys  in  a  second  electric 
furnace,  into  which  it  is  run  from  the  first. 
The  sulphur  dioxide  is  used  for  making 
sulphuric  acid.  Its  high  temperature  is 
claimed  to  render  it  specially  fit  for  the 
contact  process.  If  the  chamber  process 
is  used,  the  heat  of  the  gases  is  utilised 
to  concentrate  chamber  acid  in  a  Glover 
tower. — A.  G.  L. 
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AND    SOAPS. 

(Continued  from  pnge  57.) 

Coeoannt  oil;  Dfteclion  of in  buUer  and  other  fats 

and  oils.     J.  Haniis.     Z.    Untcrsuch.  Nahr.    Genussm., 
1907.  IS,  IS— 24. 

The  foUowinfi;  method  was  suggested  by  Hallei's  expcri- 
nients  on  the  alooholysi-j  of"  fats  (this  J.,  H106.  1159, 
1226):— 5  gruis.  of  the  lueltetl  fat  are  lieated  for  15  inins. 
in  a  thermostat  at  50^  C,  then  ini.xcd  with  30  c.c.  of  J\V10 
alcoholic  potassium  hydroxide  sohition,  shaken  until 
completely  clear,  and  again  placed  for  eight  minutes 
in  the  thermostat.  The  liquid  is  next  neutralised  with 
dilute  sulphuric  acid  (2  c.c.  of  which  =  30  c.c.  of  the 
alkali),  made  up  to  145  c.c.  with  water,  and  rapidly 
distilled  after  the  addition  of  a  few  fragments  of  pumice 
stone.  30  c.c.  of  alcoholic  distillate  are  collected  in  a 
graduated  cylinder,  and  then  the  aqueous  fraction  in  a  flask 
holding    100    c.c.     The    distillation    should    be    finished 


j8-phytosterol,  m.pt.  170°  C.  These  two  isomorphous 
modifications  of  phytosterol  cannot  be  distinguished 
under  the  microscope.  The  esters  prepared  and  examined 
were  the  formates,  acetates,  propionates,  normal-  and 
iso-butyrates,  normal-  and  iso-valerates,  caproates. 
caprylates,  caprates,  benzoates,  phthalates,  and  ciunamates. 
The  crystals  of  the  cholesterol  esters  are  larger  than  those 
of  the  corresponding  phytost<?rol  derivatives,  and  are 
obtained  more  easily.  Esters  of  cholesterol  acquire  a 
more  or  less  deep  j'ellow  colour  on  exposure  to  air  and 
light,  whereas  those  of  phytosterol  remain  colourless. 
Most  of  the  esters  of  cholesterol  were  found  to  possess 
two  liquid  phases,  viz.  :  an  anisotropic  and  an  isotropic 
liquid  phase,  and  the  transition  points  of  the  phases  are 
given  in  a  table.  The  formation  of  the  anisotropic  liquid 
from  the  solid  phase  is  frequently  indicated  by  a  display 
of  colours.  No  formation  of  anisotropic  liquid  phases 
was  observed  with  phytosterol  esters,  but  the  normal 
valeric  ester  of  phytosterol  appears  to  po.ssess  two  solid 
phases,  melting  at  67'  and  30°  C.  respectively.  The 
influence  of  varying  quantities  of  phytosteryl  acetate  on 
the  melting  point  of  cholesteryl  acetate  is  shown  in  the 
following  table  : — 


Cholesteryl  acetate,  per  cent 

1       100 

1       90 
,       10 

80 
20 

733 

26-7 

60 
40 

42.4 
57-6 

20 

SO 

10 
90 

0 

Phytosteryl  aetat*.              

0 

100 

Melting  point 

|112-6°C. 

117°  C. 

120-5'  C. 

122-5°  C. 

125°  C. 

1  128°  C. 

1 

129-1°  C. 

129-2°  C. 

129-2°  C. 

within  forty-five  minutes.  The  two  tactions  are  washed 
into  Erienmeyer  flasks  (a  little  alcohol  being  used  to  bring 
the  esters  in  the  aqueous  fraction  into  solution),  the  free 
fatty  acids  neutralised,  and  the  esters  in  each  fraction 
saponified  by  heating  them  for  about  forty-five  minutes 
on  the  water  bath  under  a  reflux  condenser  with  40  c.c. 
of  .Y/5  potassium  hydroxide  solution.  When  cold,  the 
excess  of  alkali  is  titrated  with  .V/10  hydrochloric  acid, 
the  result  giving  the  amount  of  alkali  required  to  saponify 
the  respective  esters  derived  from  the  5  grms.  of  fat.  The 
following  table  gives  some  of  the  results  thus  obtained  : — 


Fat. 

JV^/10  potassium  hydroxide 

solution  required  to  saponify 

the  esters  in  the 

alcoholic 
fraction. 

aqueous 
fraction. 

Butter,  three  samples 

Cocoannt  oil.  five  samples  . . . 
Butter,  +  2  per  cent,  of  cocoanut 

oil 

Batter  -t-  7  per  cent,  of  cocoanut 

oil  

Lard 

Lard  +  7  per  cent,  of  cocoanut 

oil  

c.c. 
24-4  to  26-30 
10-65—17-20 

24-50 

23-40 
0-6 

2-0 

c.c. 
7-90  to  9-30 
38-30— -43-90 

10-50 

14-50 
1-6 

4-5 

The  author  conclndes  that,  assuming  that  the  esters  in 
the  aqueous  distillate  from  butter  require  less  than  10  c.c. 
of  the  alkali  fwhich  requires  further  confirmation),  a  higher 
value  will  indicate  the  presence  of  cocoanut  oil. — C.  A.  M. 

ChoUsttrol  and  ph>/ioslf:rol ;  Fatty  acid  entem  of ,  and 

the  aniiotrojAC  liquid  phasta  of  cholesterol  derivatives. 
F.  M.  Jaeger.  Rec  trav.  rhim.  Pays-Bas,  1900,  25, 
334—351  ;  Chem.  Zentr,  15K)7,  1,  13—15. 
The  increase  in  the  melting  prjint  of  phytosterol  from 
rayje  oil,  by  the  a^ldition  of  small  quantities"  of  cholesterol, 
iii  due,  in  the  author's  opinion,  to  the  two  alcohols,  not- 
withstanding diflf-rences  in  crystallographic  symmetry 
being  capable  of  forming  mi.xed  crystals  in  all  proportions. 
E*iten!  of  cholesterol  and  phytosterol  were  prepared  and 
examined.  The  cholesterol  use*]  was  purified  by  recrystal- 
li.Hation  from  absolute  alcohol,  and  meltc^i  at  149-2^  C.  The 
phvtohterol,  m.pt.  137 C,  was  obtained  from  the  fat  of 
Calabar  beans  ;  it  has  since  l>cen  found  by  Uindaus  (this  J., 
1907,  fi9)  to  consist  of  a  mixture  of  about  90  jjer  cent. 
of  rt-phyto«tterol,  m.ot.  \^(>'  C,  identical  with  the  sitoHt<;rcl 
of  wheat  and  rye  (this  J.,  1903,  501),  and  10  per  cent,  of 


— A.  S. 

Butter  analysis.     J.  Bellier.     XVIIU.,  page  110. 

English  Patents. 

Oils   and  other  organic  bodies  ;    Decomposition  of . 

J.  Harvey,  Liverpool,  and  E.  T.  B.  Simpson,  Wakefield. 
Eng.  Pat.  175,  Jan.  2,  1906. 

See  Ft.  Pat.  364,587  of  1906  ;  this  J.,  1906,  894.— T.  F.  B. 

Emulsifiable  matter  ;    Manufacture  of .     E.  Worner, 

Berlin.     Eng.  Pat.  1719,  Jan.  23,  1906. 

Ego  yolks,  brain  substance,  or  other  animal  or  vegetable 
products  containing  phosphorus  in  the  form  of  an  organic 
compound,  are  extracted  with  chloroform  or  other  organic 
solvent,  and  the  extract  treated  with  bromine  or  iodine, 
or  a  mixture  of  halogens,  and  allowed  to  stand,  after 
which  a  fat  or  fatty  oil  is  added  and  the  mixture  heated 
until  the  solvent  has  been  expelled.  Finally,  the  oil  is 
cooled  and  filtered.  It  is  claimed  that  the  product  thus 
obtained  forms  an  intimate  and  lasting  emulsion  with 
water,  which  renders  the  fat  easily  digestible.  It  is  thus 
suitable  as  a  substitute  for  codliver  oil,  or  it  can  be 
used  as  the  vehicle  in  ointments,  &c.,  or  as  a  lubricant  for 
tools.— C.  A.  M. 

Oils  for  lubricating  purposes.     H.  Carter  and  J.  T.  Newell, 
London.     Eng.  Pat.  9202,  April  18,  1906. 

To  mask  the  unpleasant  fumes  given  off  by  overheated 
lubricating  oil  in  internal  combustion  engines,  the  oil  is 
mixed  with  a  small  quantity  of  gum  benzoin,  storax, 
gum  olibanum,  gum  thus,  cascarilla,  wintergreen  oil, 
lavender  oil  and  cinnamon  oil,  dissolved  in  methylated 
spirit. — C.  S. 

Oils  and  fats  ;    Process  of  bleaching .     H.  A.   Metz 

and   P.   S.   Clarkson,   New  York.     Eng.    Pat.     11,983, 
May  22,  1906. 

See  Fr.  Pat.  366,630  of  1906  ;  this  J.,  1906,  1056.— T.  F.  B. 

Oils  ;    Treating  vegetable  and  mineral .     J.  Harris, 

London.     Eng.  Pat.  22,430,  Oct.  10,  1906. 

This  is  a  development  of  Eng.  Pat.  4290  of  1906  (this  J., 
1900,  93-*).  Vegetable  oils  are  heated  at  a  temperature 
between  100°  and  180°  F.,  according  to  the  nature  of  the 
oil,  whilst  ozone  is  blown  through  them  by  means  of  a  pipe 
or  coil  for  about  15  to  30  minutes,  until  there  is  an  appreci- 
able increase  (say,  0-5  per  cent.)  in  the  amount  of  free 
fatty  acids.  They  are  then,  whilst  still  hot,  treated  with 
an  aqueous  solution  of  alkali  (preferably  caustic  soda) 
of  about  10°  B.,  and  the  impurities  tliat  separate  skimmed 
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off  the  surface.  They  are  next  dried  by  means  of  a  current 
of  air  blown  through  them,  more  heat  being  applied  if 
they  have  cooled,  and  tinally  are  treated  with  about 
5  per  cent,  of  an  aluminous  earth  and  filtered  in  a  press. 
la  the  case  of  mineral  oils  for  burning,  the  crude  distillate  is 
heated  in  an  open  vessel  at  a  temperature  below  its 
flashing  point,  and  treated  with  ozone  until  it  becomes 
denser  and  loses  its  more  volatile  constituents.  It  is  then 
mechanically  mixed  with  about  6  per  cent,  of  filtering 
material,  consisting  of  about  1  part  of  animal  charcoal 
mixed  with  about  3  parts  of  aluminous  earth,  and  filtered 
in  a  press,  the  resulting  colourless  filtrate  being  sweeter 
and  having  a  higher  flashing  point  than  the  original 
oil.— C.  A.  M. 

French  Patent. 

Calcium  soap  ;    Process  for  converting •  into  sodium 

or    potassium    soap.     P.    Krebitz.     Fr.    Pat.    369,523, 
Sept.  6,  1906.     Under  Int.  Conv.,  Sept.  18,  1905. 

The  calcium  soap  is  heated  to  a  temperature  of  from  60" 
to  100°  C,  in  a  closed  vessel,  with  ammonium  carbonate 
and  sodium  or  potassium  chloride  or  sulphate.  The 
calcium  is  completely  precipitated  as  carbonate,  sodium 
or  potassium  soap  is  formed,  and  the  ammonia  unites 
with  the  acid  radical  of  the  sodium  or  potassium  salt 
present.  The  reaction  proceeds  at  ordinary  temperatures, 
but  heating  the  mixture  in  closed  vessels  is  the  best  way 
of  effecting  the  change.  There  is  but  little  loss  of 
ammonium  salt,  as  the  ammonium  carbonate  may  be 
regenerated  by  treating  the  ammonium  chloride  or  sul- 
phate with  the  precipitated  calcium  carbonate. — W.  P.  S. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(Continued  from  page  59.) 
(.4.)— PIGMENTS,   PAINTS. 

Regulations   for   the   manufacture   of   paints   and   colours. 

Jan.    21,    1907.     Statutory    Rules    and    Orders,    1907, 

No.  17. 
These  regulations  apply  to  all  factories  and  workshops 
in  which  dry  carbonate  of  lead  or  red  lead  is  used  in  the 
manufacture  of  paints  and  colours,  or  lead  chromate  is 
produced  by  boiling.  The  following  are  the  chief  amend- 
ments in  the  draft  already  proposed  (this  J.,  1906,  702) : — - 
The  manufacture  of  varnish  paints  does  not  come  under 
these  regulations.  The  meaning  of  "  lead  process  "  is 
extended  to  cover  any  manipulation  of  any  lead  colour 
giving  rise  to  dust,  or  the  manufacture  and  manipulation 
of  lead  chromate  produced  by  boiling  in  the  colour-house. 
In  regulations  1  and  2,  the  words  "  lead  colour  "  replace 
the  words  "  dry  lead  colour."  Regulation  2  is  now  made 
to  read  : — "  No  lead  process  shall  be  carried  on,  save 
either :  (a)  with  an  efficient  exhaust  draught  and  air 
guide,  so  arranged  as  to  carry  away  the  dust  or  steam 
as  near  as  possible  to  the  point  of  origin,  or  (6)  in  the  case 
of  processes  giving  rise  to  dust,  in  an  apparatus  so  closed 
as  to  prevent  the  escape  of  dust."  In  regulation  4,  the 
words,  "  or  at  the  roller  mills  connected  with  the  grinding 
in  oil  of  lead  colour  "  are  added  after  "  in  a  lead  process." 
Also  the  following  addition  is  made  :  "  or  other  duly 
qualified  medical  practitioner,  if  appointed  for  the  purpose 
by  the  Chief  Inspector  of  Factories  by  a  certificate  under 
his  hand,  and  subject  to  such  conditions  as  may  be  specified 
in  that  certificate." 

English  Patent. 

Lead   sulphate  ;     Converting into   a   basic    pigment 

and    preparing    paint    therefrom,     W.    Mills,    London. 
Eng.  Pat.  27,036,  Dec.  28,  1905. 

A  BAt>ic  lead  sulphate  is  prepared  by  treating  precipitated 
lead  sulphate  with  aqueous  ammonia.  A  soluble  salt  of 
lead  is  precipitated  hot  with  ammonium  sulphate,  and 
the  hot  liquor  nm  of}'.  The  wet  precipitate  is  washed 
with  water  on  a  lilter-bed,  and  tiansferred  to  a  revolving 


vessel,  where  it  is  stirred  continuously  with  an  equal 
weight  of  water,  and  about  0*16  part  of  ammonia, 
sp.  gr.  0-880.  The  product,  on  washing  and  drying  at 
80°  C.  has  approximately  the  composition,  PbS04,Pb(0H)2, 
and  is  obtained  as  a  fine  powder,  which  can  bo  ground  with 
linseed  oil  to  produce  a  white  paint. — B.  J.  S. 

United  States  Patent. 

Pigments  ;  Producing hy  electrolysis.     E.  D.  Chaplin, 

Boston,  Mass.     U.S.  Pat.  836,177,  Nov.  20,  1906. 

An  alkali  hydroxide  and  a  soluble  acid  salt  of  lead,  such  as 
lead  oxychloride,  are  first  produced  electrolytically,  and 
these  are  then  mixed  in  order  to  precipitate  lead  hydroxide, 
the  latter  being  carbonated  to  produce  white  lead.  A 
portion  only  of  the  alkali  hydroxide  may  be  used  for 
precipitating  lead  hydroxide,  the  remainder  being  converted 
into  alkali  bicarbonate,  which  is  mixed  with  the  lead 
hydroxide  and  carbonated. — B.  N. 

French  Patent. 

Pigment  ;   White -.     J.  Giband  and   0.  Bang.     Second 

Addition,  dated  Aug.  22,  1906,  to  Fr.  Pat.  341,539 
of  March  25,  1904  (this  J.  1904,  873). 
Baritjm  carbonate  or  natural  dolomite  may  partly  or  whoUy 
replace  the  calcium  carbonate  which  is  mixed  with  the 
zinc  sulphide  or  the  mixture  of  zinc  sulphide  and  barium 
sulphate. — A.  G.  L. 

(5.)— RESINS,  VARNISHES. 

Sandarac  ;  Further  studies  on .     A.  Tschirch  and  M. 

Wolff.  Arch.  Pharm.,  1906,  244,  684—712. 
When  treated  by  the  method  of  Tschirch  for  the  systematic 
examination  of  resins,  sandarac  is  found  to  contain 
sandaracinic  acid,  C22H34O5 ;  sandaracinolic  acid, 
C24H3g03  ;  sandaracopimaric  acid,  C22H30O2 ;  sandaraco- 
resene  C22H36O2  ;  a  bitter  principle ;  and  essential  oil. 
Sandaracinic  acid  is  removed  from  the  ether  solution  of 
the  resin  by  shaking  out  with  ammonium  carbonate 
solution.  It  has  no  sharp  melting  point,  becoming 
coloured  at  175°  C,  softening  at  180°  C,  and  melting 
between  186° — 188°  C.  It  is  optically  inactive.  Sand- 
aracinolic and  sandaracopimaric  acids  are  removed  by 
shaking  out  with  sodium  carbonate  solution.  The  former 
gives  a  lead  salt  which  is  insoluble  in  alcohol,  whereas 
the  lead  compound  of  the  latter  is  soluble.  Sandaracinolic 
acid  shows  no  definite  melting  point,  but  fuses  between 
265°  and  275°  C.  Sandaracopimaric  acid  forms  small 
crystals  in  flat  rosettes,  and  is  identical  with  the  i-pimaric 
acid  of  Henry  (this  J.,  1901,  1222) ;  it  melts  at  about 
170°  C,  sintering  at  168°  C— J.  0.  B. 

English  Patent. 

Polishing,    varnishing,    and   other   purposes ;    Process   of 

manufacturing  substances  suitable  for  from  resins 

and  the  like.  G.  Elkeles  and  E.  Klie,  Berlin.  Eng. 
Pat.  11,090,  May  11,  1906. 
Hard  resins,  such  as  copals  and  the  like,  can  be  converted 
into  light-coloured  products  that  can  be  used  as  substi- 
tutes for  shellac,  by  transforming  them  into  chlorine 
compounds.  This  is  best  done  by  dissolving  them  in  an 
aqueous  solution  of  an  alkali,  which  is  then  treated  with 
chlorine  or  a  hypochlorite,  and  the  resulting  product 
precipitated  by  the  addition  of  an  acid.  Admixture  of 
an  oil  or  oleic  acid  to  the  resin  before  chlorination  increases 
the  softness  of  the  product.  Claim  is  also  made  for  a 
method  of  rendering  the  chlorinated  resin  soluble  in  alcohol 
by  means  of  slight  oxidation,  e.g.,  with  a  dilute  acidified^ 
solution  of  potassium  permanganate. — C.  A.  M. 

United  States  Patent. 

Pitch  oil  [TurjKiitine]  and  other  ethereal  oils  obtained  by 
destructive  distillation  of  resinous  substances ;    Process 

for  puriftjing .     A.  Hesse,  Wilmersdorf,  Germany. 

U.S.  Pat.  835,907,  Nov.  13,  1906. 

See  Eng.  Pat.  7934  of  1900  ;  thi.s  J.,  1906,  imi.— T.  F.  B. 
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(C.>— INDIA-RUBBER,  &c. 

iHdia-rubber  ;    Influence  of  the   tmshing  tvatcr  on . 

R.  Ditiuar.  Gummi-Zeit..  1907,  21,  39-2—393. 
By  a  series  of  vulcanisation  tests  in  presence  of  sodium, 
magnesium,  and  lead  chlorides,  it  is  proved  tliat  the 
presence  of  sodium  or  lead  chlorides  has  no  etTcot  what- 
ever in  the  steam  cure  ;  magnesium  chloride,  however, 
exerts  a  somewhat  injurious  intlucnce.  In  the  hoi"  air 
cure,  on  the  other  hand,  litharge  being  added  as  a  sulphur 
carrier,  even  traces  of  chlorides  have  a  positively  destruc- 
tive action.  It  is  further  proved  experimentally  that 
chlorides  acting  on  litharge  under  vidcanisation  conditions 
in  presence  of  sulphur,  bring  about  the  formation  of  lead 
chloride  in  the  steam  cure,  but  hardly  at  all  in  the  hot  air 
cure  ;  without  sulphur  there  is  no  action  whatever. 
Hence  it  is  concluded  that  the  injurious  effect  of  chlorides 
is  due  to  the  preliminary  formation  of  sulphur  chloride  ; 
this  at  vulcanisation  temperatures  would  rapidly  destroy 
the  rubber,  but  in  presence  of  steam  it  would  itself  be 
destroyed  and  rendered  innocuous,  especially  if  a  basic 
oxide  were  present  to  bind  the  hydrochloric  acid  produced. 
The  technical  significance  of  these  experiments  lies  in  the 
fact  that  rubber  may  take  up  chlorides  from  the  water 
with  which  it  is  washed. — W.  A.  C. 

India-rubber  ;  Dercsinified .   F.  Frank,  E.  Marckwald, 

and  F.  Liebschutz.  Gummi-Zeit.,  1907,  21,  366—368. 
Ix  view  of  the  fact  that  rubber,  from  which  the  resin  has 
been  partially  extracted,  is  now  on  the  market  as  a  com- 
mercial product,  the  authors  have  made  investigations 
with  respect  to  its  vulcanising  qualities.  Nine  widely 
different  sorts  of  rubber  were  available,  both  in  the  virgin 
and  dercsinified  condition.  Two  series  of  experiments 
were  made.  In  the  first,  the  18  specimens  were  mixed 
with  N  per  cent,  of  sulphur  and  vidcanised  for  two  hours 
under  a  pressure  of  live  atmospheres.  In  the  second, 
mixings  of  25  parts  of  rubber,  25  of  brown  substitute, 
48  of  barj-tes,  2  of  sulphur,  and  0-5  of  lime  were  vulcanised 
for  l\  hours  under  the  same  pressure.  The  products 
were  tested  mechanically.  It  is  found  almost  throughout 
that  an  increase  in  strength,  after  vulcanisation,  is  brought 
about  by  dcresinification.  The  dercsinified  rubbers  are 
free  from  stickiness,  and  have  lost  the  characteristic 
odours  of  the  parent  rubbers  ;  they  are  also  in  many  cases 
lighter  in  colour. — W.  A.  C. 

Para  rubber;    Price  of  .     Kew  Bulletin,  1906,  241. 

[T.R.] 
The  general  tendency  in  the  price  of  Para  rubber  in 
the  last  30  ^'cars  baa  been  an  upward  one,  although  some 


of  the  variations  are  rather  remarkable.  At  no  period 
has  the  price  remained  fixed  throughout  any  particular 
year,  the  nearest  approach  occurring  in  1897  with  a  rauige 
of  3d.  only  ;  the  greatest  deviation  from  it  in  1879  with 
a  range  of  2s.  The  plantation  rubber,  according  to 
statistics,  lii'st  began  to  appear  in  marketable  quantities 
in  1903,  although  exports  on  a  smaller  scale  from  Ceylon 
were  made  in  1901.  Samples  had  been  submitted  as  early 
as  1882  from  there,  and  in  1898  from  the  Straits  Settle- 
ments. It  is  stated  that  "  the  most  remarkable  develop- 
ment in  Ceylon  Agriculture  during  1905  was  the  planting 
of  rubber,  under  which  there  were,  at  the  end  of  1905,  some 
40,000  acres,  as  compared  with  11,000  in  1904  and  7,500 
in  1903,  and  the  value  of  rubber  exported  in  1905  was 
Rs.  557,945  as  compared  with  Rs.  221,000  in  1904."— 
(Colonial  Report,  No.  494,  Ceylon,  1906.) 

India-rubber  ;     Vulcanising  of by  means  of  carbon 

bisulphide.     Factory  and  Workshop  Acts,  1 89 1,  1895, 
and  1901.     Special  Rules.     [T.R.] 

I. — Duties  of  employers. 

1.  No  child  or  young  person  shall  be  employed  in  any 
room  in  which  bisulphide  of  carbon  is  used. 

2.  After  May  1,  1898,  no  person  shall  be  employed  for 
more  than  five  hours  in  any  day  in  a  room  in  which 
bisulphide  of  carbon  is  used,  nor  for  more  than  two-and-a- 
half  hours  at  a  time  without  an  interval  of  at  least  an 
hour. 

3.  In  vulcanising  waterproof  cloth  by  means  of  bisul- 
phide of  carbon — 

(a)  the  trough  containing  the  bisulphide  of  carbon 
shall  be  self-feeding  and  covered  over ; 

(6)  the  cloth  shall  be  conveyed  to  and  from  the 
drying-chamber  by  means  of  an  automatic  machine  ; 

(c)  no  person  shall  be  allowed  to  enter  the  drying- 
chamber  in  the  ordinary  course  of  work  ; 

(d)  the  machine  shall  be  covered  over  and  the  fumes 
drawn  away  from  the  workers  by  means  of  a  downward 
suction  fan  maintained  in  constant  efficiency. 

4.  Dipping  shall  not  be  done  except  in  boxes  so  arranged 
that  a  suction  fan  shall  draw  the  fumes  away  from  the 
workers. 

5.  No  food  shall  be  allowed  to  be  eaten  in  any  room 
in  which  bisulphide  of  carbon  is  used. 

6.  A  suitable  place  for  meals  shall  be  provided. 

7.  AH  persons  employed  in  rooms  in  which  bisulphide 
of  carbon  is  used  shall  be  examined  once  a  month  by  the 


Prices  of  fine  Para  rubber  during  each  year,  from  1877  to  1906  inclusive,  in  London  and  Liverpool 
and  of  cultivated  Para  (Ceylon  and  Straits  Settlements)  from  1903  to  1906  inclusive. 
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certifying  surgeon  for  the  district,  who  shall,  after  May  I, 
1898,  have  power  to  order  temporary  or  total  suspension 
from  work. 

8.  No  person  shall  be  employed  in  any  room  in  which 
bisulphide  of  carbon  is  used,  contrary  to  the  direction 
of  the  certifying  surgeon  given  as  above. 

9.  A  register  in  the  form  which  has  been  prescribed 
by  the  Secretary  of  State  for  use  in  india-rubber  works 
shall  be  kept,  and  in  it  the  certifying  surgeon  will  enter 
the  dates  and  result  of  his  visits,  with  the  number  of 
persons  examined,  and  particulars  of  any  directions 
given  by  him.  This  register  shall  contain  a  list  of  all 
persons  employed  in  rooms  iu  which  bisulphide  of  carbon 
is  used,  and  shall  be  produced  at  any  time  when  required 
by  H.M.  Inspector  of  Factories  or  by  the  certifying 
surgeon. 

II.— Duties  of  persons  employed. 

10.  No  person  shall  enter  the  drying  room  in  the 
ordinary  course  of  work,  or  perform  dipping  except  in 
boxes  provided  with  a  suction  fan  carrying  the  fumes 
away  from  the  workers. 

11.  No  person  shall  take  any  food  in  any  room  in  which 
bisulphide  of  carbon  is  used. 

12.  After  May  1,  1898,  no  person  shall,  contrary  to  the 
direction  of  the  certifying  surgeon,  given  ia  pttrsuance  of 
Rule  7,  work  in  any  room  in  which  bisulphide  of  carbon 
is  used. 

13.  All  persons  employed  in  rooms  in  which  bisulphide 
of  carbon  is  used  shall  present  themselves  for  periodic 
3xamination  by  the  certifying  surgeon,  as  provided  in 
Rule  7. 

14.  It  shall  be  the  duty  of  all  persons  employed  to 
report  immediately  to  the  employer  or  foreman  any 
iefect  which  they  may  discover  in  the  working  of  the 
[an  or  in  any  appliance  required  by  these  rules. 

Arthur  Whitelegge, 

Chief  Inspector  of  Factories. 

Note. — These  Rules  are  required  to  be  posted  up  in 
conspicuous  places  in  the  factory  or  workshop  to  which 
they  apply,  where  they  may  be  conveniently  read  by  the 
persons  employed.  Ajiy  person  who  wilfully  injures  or 
lefaces  them  is  liable  to  a  penalty  not  exceeding  five 
pounds.  Occupiers  of  factories  and  workshops,  and 
persons  employed  therein,  who  are  bound  to  observe 
;hese  Rules,  are  liable  to  penalties  in  case  of  non-com- 
pliance.— (Factory  and  Workshop  Act,  1891,  Section  9, 
md  Factory  and  Workshop  Act,  1901,  Sections  85  and  86.) 

United  States  Patents. 

rutta-percha  ;    Method  of  extracting .     E.  C.  Larsen, 

Singapore,  India,  Administratrix  of  A.  Arnaud.     U.S. 
Pat.  836,512,  Nov.  20,  1906. 

Fhe  process  claimed  consists  of  crushing  the  leaves 
Tom  which  gutta-percha  is  to  be  extracted,  to  a  pulp, 
idding  gutta;  in  small  pieces,  and  boiling.  The  special 
ireatment  of  isonandra  leaves  and  buds  is  also  claimed. 
Fhe  raw  material  is  crushed  to  a  pulp,  mixed  with  15 — 20 
percent,  of  gutta  in  small  pieces,  and  heated  at  110° — 
125°  C.  The  resulting  product  is  cut  up,  and  washed  by 
neans  of  heated   rollers   and   a   stream   of   cold   water. 

— A.S. 

Fibrous    substances;     Process    for    agglomerating . 

C.    A.    C.   de  Caudemberg,   Nice,    France.      U.S.    Pat. 
837,193,  Nov.  27,  1906. 

3ee  Fr.  Pat.  354,801  of  1905  ;  this  J.,  1905, 1118.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  59.) 

Oarpinus    betulus,    L.    [Hornbeani] ;    Constituents   of    the 

leaves  of .     Contribution  to  the  knowledge  of  ellagic 

acid  and  tannic  acids.     K.  Alpers.     Arch.  Pharm.,  1906, 
244,  575—601. 

^^o  evidence  of  the  presence  of  an  alkaloid  or  a  glucoside 
n  Ihe  leaves  of  the  hornbeam  [Carpiniia  betulus,  L.)  could 


I  be  obtained,  but  there  is  present  a  tannin  substance 
which  decomposes  very  easily,  partly  even  during  the 
extraction  of  the  leaves  with  40  per  cent,  alcohol,  ellagic 
acid  being  separated.  1750  grms.  of  dried  young  leaves 
(from  4-5  kilos,  of  fresh  leaves)  yielded  about  30  grms. 
of  crude  tannin-substance.  The  latter  resembles  in  many 
respects  the  ellagitannic  acid  of  myrobalans,  algarobilla, 
and  divi-divi  (compare  Zolfell,  this  J.,  1891,  834),  but 
differs  from  the  latter  in  that  it  is  not  of  a  glucosidal 
character.  On  hydrolysis,  it  yields  ellagic  acid  and  gallic 
acid.  The  ellagic  acid  thus  separated  and  al«o  ellagic 
acid  prepared  from  gall-nuts  were  examined.  The  most 
piobable  formula  for  ellagic  acid  dried  at  150° — 180°  C.  is 
that  given  by  Graebe  (see  Perkin  and  Nierenstein,  this 
J.,  1905,  1087),  but  the  author  considers  it  likely  that 
the  water  present  in  the  air-dried  substance  is  not  merely 
water  of  crystallisation,  but  that  ordinary  ellagic  acid 
is  hexahydroxydiphenyldicarboxylic  acid,  which  on 
drying  at  180°  C,  loses  2  mols.  of  water,  and  forms 
the  corresponding  lactone  as  formulated  by  Graebe. 
Pure  ellagic  acid  can  be  heated  to  180° — 200°  C.  without 
changing  colour  ;  at  450° — 480°  C.  it  chars  without 
melting.  It  dissolves  in  concentrated  sulphuric  acid 
with  a  yellow  colour,  and  the  solution  does  not  become 
darker  on  heating  to  160° — 180°  C.  A  solution  of  pure 
ellagic  acid  in  excess  of  potassium  hydroxide  solution 
darkens  only  very  slowly  on  standing. — A.  S. 

Glue  and  gelatin  ;      Determination  of  the  value  of . 

E.   Halla.     Z.   angew.   Chem.,   1907,  20,  24—27.     (See 
Trotman  and  Hackford  ;  this  J.,  1906,  104.) 

Chemical  methods  of  ascertaining  or  comparing  the  value 
of  glues  or  gelatins  depend  upon  the  determination  of  the 
glutin  contained  in  the  sample ;  and  this  has  usually 
been  done  either  by  determining  the  total  nitrogen  of  the 
sample  and  calculating  to  glutin,  or  by  precipitating  the 
glutin  as  tannate,  and  either  weighing  this  or  determining 
volume trically  the  amount  of  tannic  acid  needed  to  effect 
the  precipitation.  None  of  these  methods  is  accurate, 
for  commercial  glues  contain  nitrogenous  substances 
other  than  glutin,  and  the  composition  of  the  glutin 
tannate  is  not  invariable.  The  author  finds  that  the 
amoirnt  of  nitrogen  contained  in  a  precipitate  of  glutin 
tannate  is  exactly  the  same  as  that  in  the  amount  of 
glutin  from  which  it  was  formed  ;  and  he  also  finds  from 
analysis  of  a  number  of  samples  of  pure  glutin  that  dry 
glutin  contains  17-615  per  cent,  of  nitrogen.  Accordingly 
in  the  analysis  of  a  glue  he  precipitates  the  glutin  as 
tannate  and  determines  the  nitrogen  in  the  precipitate 
by  Kjeldahl's  method.  The  sample  (10  grms.)  is  allowed 
to  swell  in  water  over  night,  then  dissolved  and  made 
up  to  500  c.c.  The  solution  is  filtered  through  a  dry 
filter,  25  c.c.  are  taken,  mixed  vnth.  60  c.c.  of  5  per  cent, 
alum  solution,  precipitated  with  100  c.c.  of  1  per  cent, 
tannin  solution,  and  the  precipitate  filtered  off  and 
washed.— J.  T.  D. 

Thioglutin.     W.  S.  Sadikoff.     Z.  Chem.  Ind.  der  KoUoide, 

1907,  1,  193—200. 
Although  caustic  alkalis,  when  acting  alone,  rapidly 
destroy  the  adhesive  properties  of  glutin  by  hydrolysis, 
the  same  alkahs,  e.g.,  caustic  soda  or  hme,  in  presence 
of  carbon  bisulphide,  form  thio-derivatives  of  glutin 
which  are  characterised  by  tendencies  in  the 
direction  of  condensation,  as  sho\vn  by  the  fact 
that  their  jellies,  on  exposure  to  air,  gradually 
become  insoluble  in  boiling  water.  Solutions  of  thio- 
glutin gelatinise  on  cooling  ;  the  minimum  concentration 
at  which  gelatinisation  of  the  solutions  can  take  place 
depends  on  the  position  on  the  "  scale  of  hydrolysis  " 
(gelatinising  power)  of  the  original  glutin.  ^Vhen  a 
solution  or  jelly  of  thioglutin  is  evaporated  slowly  at  the 
ordinary  temperature,  the  sirrface  becomes  covered  with 
a  condensacion  product,  which  forms  a  deep  red  film, 
which  can  be  swollen  by  water,  but  which  is  insoluble 
even  on  boiling.  This  product  is  called  thioglutan. 
Changes  in  the  "  adhesive  complex  "  of  thioglutin  can 
take  place  in  two  directions :  condensation  to  insoluble 
derivatives  and  hydrolysis  to  non-adhesive  products. 
The  former  phenomenon  depends  on  surface  tension,  and 
the   formation   of  the  red   film   protects  the   underlying 
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portions  from  condensation ;  n  similar  film  of  a  grey 
colour  is  formed  if  the  thiophitin  be  exposed  under  a  layer 
of  petroleum  ;  the  lilii  s  formeil  at  higher  temperatures 
are  not  led.  Concentrateti  jellies  of  thioglutin,  protected 
by  their  condensation  films,  can  be  preserved  unchanged 
witho\it  further  condensiition  or  hydiolysis,  but  if  the 
jelly  be  dissolved,  the  adhesive  complex  undergoes  pro- 
gressive degradation.  The  water  is  supposed  to  be  fixed 
in  the  jelly  in  a  state  of  colloidal  combination,  whereas 
in  the  solution  it  becomes  free  and  exerts  hydrolytic 
activities.  Dilution,  presence  of  hygroscopic  salts, 
previous  degradation  of  the  glut  in.  &c..  by  weakening 
the  bond  between  water  and  colloid,  favour  the  hydro- 
lysis of  the  jellies.  Thioglutin  forms  compoimds  with 
tannin  in  solution  with  caustic  soda,  and  these  compoimds 
possess  higher  adhesive  properties  than  the  thioglutin 
itself.  The  degree  of  hydrolysis  of  any  thioglutin  may 
be  expres^xi  in  terms  of  its  adhesive  complex ;  four 
degrees  are  recognised  by  glueing  strips  of  paper  together 
■with  the  thioglutin,  and  with  its  tannin  compound,  and 
testing  the  resistance  of  the  joints  towards  cold  and  hot 
water.  Thioglutin  of  the  highest  degree  of  adhesiveness 
cannot  be  prepared  from  ordinary  glutin  when  caustic 
soda  is  emploved,  because  hydrolytic  degradation  takes 
place  too  rapidly ;  caustic  lime,  however,  can  be  used 
satisfactorily.  Thioglutin  can  only  be  analj'sed  after 
precipitation  by  alcohol,  in  which  case  the  dried  product 
is  thioglut;  n  ;  thioglutin  itself  exists  only  in  the  form 
of  a  colloidal  combination  with  water.  The  gi eater  the 
degradation  which  takes  place  during  the  process  of 
thionisation,  the  greater  is  the  proportion  of  combined 
sulphur.  Normal  thioglutin  contains  3 — 4  per  cent,  of 
sulphur,  ai  d  about  4  per  cent,  of  calcium  ;  when  its 
adhesive  qualities  are  normal  it  contains  about  0*6  per 
cent,  of  sulphur  in  the  form  of  sulphides  decomposed 
by  acids.  Thioglutan  prepared  by  alcohol  can  be  split 
up  by  cold  water,  after  driving,  into  an  insoluble  portion 
poor  in  sulphur  and  calcium,  and  a  soluble,  non-adhesive 
portion  rich  in  sulphur.  The  preparation  of  thioglutin 
direct  from  collagen  is  complicated  on  the  one  hand  by 
the  formation  of  condensed  thio-eollagen  derivatives, 
and  on  the  other  hand  by  the  production  of  hydrolysed 
thioglutins  with  very  low  adhesive  properties. — J.  F.  B. 

English  Patext. 

Exiracis  from  hark  and  of  her  vegetable  matters  :    Process 

of  obtaininq  noluble .     The  Uakau  Co.,  Ltd.,  and  J. 

Meikle,  CJlasgow.  Ijig.  Pat.  26,.550,  Dec.  20,  1905. 
The  patent  relates  to  a  continuous  process  of  extracting 
tannin  and  other  soluble  substances  from  bark  or  other 
vegetable  materials,  and  of  evaporating  the  resulting 
extract'',  the  whole  of  the  operations  being  carried  out  under 
reduced  pressure.  The  extractor  is  connected,  on  the  one 
hand,  with  a  multiple-effect  evaporator,  and,  on  the  other, 
with  a  pump  and  a  .series  of  receptacles  for  the  extract, 
these  latter  being,  in  turn,  connected  with  the  evaporator. 
The  leceptacles  are  provided  with  suitable  connections, 
no  that  whilst  the  contents  of  one  are  bein?  discharged 
into  the  evaporator,  the  others  arc  being  filled  from  the 
extractor.  The  pteam  from  the  evaporator  is  drawn, 
preferably  through  a  condenser,  into  the  extractor,  and 
the  conden.sed  water  utilised  therein  for  extracting  the 
aohible  matters. — A.  S. 

Fbench  Patents. 

leather  ;   Firatifm  of  fat  in  the  tanning  of .     ,J   Lund 

Fr.   Pat.  3«<,38S,  Aug.   31,   1906.     Under  Int.   Conv..' 
Sept.  1,  190.5. 

The  fixation  of  fat  in  skin  fibres  is  assisted  by  the  use  of 
a  \Kxly  hurh  as  albumin  or  gluten,  which  is  reuVlily  emulsi- 
fiable  and  able  to  combine  with  tannic  acid.  Equal 
prof>ortionfl  of  cither  of  the  above  with  degras  or  lanoline 
arc  recommended. — S.  P».  T. 

/lide^  ;    Frort^s  of  tanning  by  the  aid  of  sulpfiUe. 

c*Mulr,»f,    If/et.     W.     H.    Pbilipj.i.     Fr.    Pat.    360  60S 
Sept.  Jl,  19f)«. 

It   hn*   b«n    propon^     previouslv   to   prepare   a   liquor 
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finrne  hidc«  from  Kulphito  celhilnso  !vcs  bv 
-m   wi«h   lime,   and   (hf-n   fuUUw^   metallic 
ii  aa  alum  or  nulphat«>  of  turn,  and  .'separating 


the  precipitate  (see  this  J.,  1895,  976).  The  litjuors  thus 
obtained,  however,  contain  lime,  which  is  objectionable. 
According  to  the  present  patent,  the  lyes  are  treated  first 
with  sodium  carbonate,  and  then  with  alum,  and  filtered, 
in  order  to  obtain  a  tanning  lii|Uor.  The  hides  are  prefer- 
ably subjected  also  to  the  action  of  dilute  hydrochloric 
acid,  either  after  or  duriug  the  tanning  process,  in  order  to 
improve  their  colour. — A.  S. 

Leather,    artificial ;     Manvfacture    of .     S.    Meers. 

Fr.  Pat.  369,220,  Aug.  2.'),  1906. 
Strips  or  sheets  of  canvas  or  other  suitable  material  are 
coated  with  nitrocellulose,  and  calendered,  after  which  a 
mixture  of  a  drying  oil  and  colouring  matter,  with  or 
without  caoutchouc,  is  applied.  The  surface  is  then 
pressed  or  grained  and  varnished.  The  product  is  not 
sensitive  to  changes  of  temperature,  is  unattacked  by  hot 
or  cold  water,  is  pliable,  and  practically  non-inflammable. 

— S.  R.  T. 

Leather,   artificial ;    Manufacture  of  felled  and  incrusted 

.     J.  Foltzer.     Fr.  Pat.  360,402,  Sept.   1,  1906. 

Ceixulose  dissolved  in  cuprammonium  solution  or 
other  solvent  is  led  from  a  reservoir  on  to  a  revolving 
surface,  whilst  one  or  more  felting  machines  blow  animal 
or  vegetable  fibres  on  to  it  as  it  leaves  the  orifice.  The 
cylinder  revolves  in  a  bath  of  coagulating  liquid  such  as 
sulphuric  acid,  &c.  The  coagulum  is  detached  from  the 
revolving  surface  by  a  knife,  and,  after  being  pressed 
between  two  cylinders,  enters  a  second  bath  containing 
concentrated  caustic  soda  or  potash  solution,  where 
complete  piecipitation,  under  tension,  takes  place.  The 
excess  of  liquor  is  then  removed,  and  the  material  is  at 
the  same  time  stamped  with  the  desired  design,  and  finally 
washed  in  dilute  acid. — S.  R.  T. 

Casein    and    albuminoids.     Process    for    rendering 

insoluble.  R.  Desgeorge  and  F.  Lebreil.  Fr.  Pat. 
361,896,  Nov.  9,  190.5. 
The  invention  depends  upon  the  power  which  casein  has 
of  absorbing  certain  bodies  such  as  oxides  or  acids  under  the 
influence  of  an  electric  current,  at  the  same  time  becoming 
insoluble  and  supple.  An  electrolytic  bath  containing 
water  (1000),  sulphuric  acid  (150),  and  tannic  acid  (500), 
is  employed  if  great  suppleness  be  required,  but  the  result 
may  be  varied  by  replacing  the  sulphuric  and  tannic  acids 
by  other  similar  substances,  according  to  the  desired 
nature  of  the  final  product.  The  casein  is  fixed  to  the 
anode,  whilst  the  cathode  is  formed  by  a  plate  of  a  material 
insoluble  in  the  electrolyte. — S.  R.  T. 


XV.— MANURES,   &c. 

(Continued  from  page  60.) 

Sugar  beet  plant ;    Significance  of  external  appearance  of 

caused    by    various   manurial  conditions,   for   the 

valuation  of  the  beetroot  and  the  judgment  of  the  manurial 
requirements  of  the  soil.  H.  Roemer  and  G.  Wimmer. 
XVI.,  see  below. 

United  States  Patent. 

Fertilisers  ;    Process  of  making .     A.  Vasseux,    Hal, 

Belgium.  U.S.  Pat.  835,692,  Nov.  13,  1906. 
The  by-products  (see  also  this  J.,  1906,  823)  are  concen- 
trated, treated  with  sulphuric  acid,  and  the  potassium 
sulphate  allowed  to  crystallise.  The  crystals  are  removed 
from  the  liquid  portion  containing  organic  nitrogen 
compounds.— W.  P.  S. 


XVI.— SUGAR.  STARCH.  GUM.  &c, 

{Continued  from  page  60.) 

Sugar  beet  jjlanl ;    Significance  of  external  appearance  of 

,   caused  by   I'arious   manurial  conditions,   for  the 

valv^ition  of  thi  beetroot  arnL  the  judgment  of  the  manurial 
re(juircmentf<  of  the  soil.  II.  Roeraer  and  G.  Wimmer. 
Z.  Ver.  dcut.  Zuckcrind.,  1907,  1— .58. 

The  authors  give  the  results  of  experiments  on  the  culti- 
vation of  beetroot  in  soil  treated  with  varying  quantities 
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of  nitrogenous,  potash,  and  phosphate  manures.  The 
following  are  some  of  their  conclusions  : — Excepting  under 
very  abnormal  conditions,  all  beetroots  develop  fairly 
regularly  up  to  the  end  of  June,  independently  of  the 
nature  of  the  manuring.  In  the  presence  of  a  normal 
■supply  of  nutriment,  i.e.,  a  slight  excess  beyond  what  is 
■actually  required  under  normal  conditions,  the  weight 
of  the  beetroot  increases  2 — 3-fold  during  July — October, 
the  weight  of  the  head  4-  fresh  leaves  increases  from  July 
to  August  and  then  decreases,  and  the  sugar  content  of 
the  root  increases  rapidly  during  July — October. 

Deficiency  of  nitrof/enous  manure. — The  weight  of  the  root 
increases  less  rapidly  than  iinder  normal  conditions  ; 
the  weight  of  the  head  +  fresh  leaves  decreases  from  July 
onwards  ;  the  sugar  content  of  the  root  though  high 
in  July,  attains  its  maximum  in  September.  The  final 
sugar  content  of  such  roots  is  very  high,  and  is  generally 
higher  as  the  deficiency  of  nitrogen  increases. 

Excess  of  7iitrDgenous  manure. — The  weight  of  the  root 
increases  during  July — October,  .3 — 4-fold  ;  the  weight  of 
the  head  +  fresh  leaves  increases  rapidly  during  July — 
August,  then  falls  slightly,  but  is  still  greater  in  October 
than  in  July  ;  the  sugar  content  of  the  root  is  lower  than 
under  normal  conditions.  In  order  to  obtain  a  good  crop 
of  beetroot,  there  should  be,  together  with  sufficient 
potash  and  phosphate,  a  slight  deficiency  of  nitrogen 
when  the  growth  of  the  root  has  ceased. 

Great  deficiency  of  potash. — The  plant  grows  irregularly  ; 
when  the  supply  of  soluble  potash  is  exhausted,  the  growth 
of  the  plant  ceases.  If  the  plant  then  becomes  extremely 
brown  in  colour  it  may  soon  die.  The  leaf  growth  is 
•extremely  vigorous  in  July  ;  the  head  is  more  luxuriant 
than  when  the  plant  is  more  abundantly  supplied  with 
all  nutrient  materials  ;  the  head  +  leaves  diminish  in 
weight  very  much,  however,  during  the  later  stages  of 
growth.  The  sugar  content  of  the  root  is  low  in  July, 
and  increa.ses  very  little  subsequently. 

J^lst  sufficient  potash  (i.e  .  just  sufficient  for  the  require- 
ments of  the  plant  under  normal  conditions). — Under  these 
conditions  there  may  be  a  slight  deficiency  of  potash 
towards  the  end  of  the  growth.  The  growth  of  the  root  is 
rapid  at  first  and  then  slackens  ;  under  favourable  con- 
ditions the  weight  of  the  root  may  increase  two-fold  during 
July — October  ;  the  head  and  leaves  grow  vigorously 
at  first,  and  subsequently  decrease  to  about  60  per  cent, 
of  their  weight  in  July.  The  sugar  content  increases 
regularly  during  July — October,  but  does  not  become 
so  great  as  when  a  more  abundant  supply  of  potash  is 
present. 

Great  deficiency  of  phosphoric  acid. — The  weight  of  the 
root  increases  1 — 2-fold  during  July — October.  The  head 
and  leaves  grow  rapidly  during  July — August.  The  sugar 
content  of  the  root  is  fairly  high  in  July  (lower  than  with 
nitrogen  deficiency,  but  higher  than  with  potash  deficiency), 
increases  regularly  till  October,  but  is  always  somewhat 
lower  than  when  the  plant  is  supplied  more  abundantly 
with  phosphates. 

Just  sufficient  phosphoric  acid. — With  very  favourable 
conditions  of  growth,  there  may  be  a  deficiency  of  phos- 
phoric acid  in  the  last  stages.  The  root  grows  normally 
until  August,  and  then  less  rapidly  than  when  a  normal 
quantity  of  phosphate  is  supplied  ;  the  weight  of  the  root 
mcreases  about  two-fold  during  July — October.  The  sugar 
content  of  such  roots  is  high,  and  does  not  differ  from  that 
of  roots  grown  under  normal  conditions. 

Over-manuring. — With  an  excess  of  nitrogenous,  potash, 
or  phosphate  manure,  there  may  be  a  relative  deficiency, 
if  one  or  other  of  these  is  in  great  excess.  The  abnormality 
of  the  growth  of  the  plant,  however,  caused  by  such 
deficiency,  is  slight.  Nematodes  withdraw  nitrogen, 
potash,  and  phosphoric  acid  (as  well  as  other  nutrient 
substances)  to  nearly  the  same  extent  from  the  plant. 
The  nutrient  material,  thus  withdrawn,  is  converted  into 
insoluble  or  difficultly  soluble  forms,  and,  hence,  cannot  be 
absorbed  again  in  the  same  year.  Consequently,  if  a  soil 
containing  nematodes  is  treated  with  only  as  much 
manure  as  is  required  for  a  soil  free  from  nematodes,  the 
beetroot  will  suffer  from  want  of  nutriment.  Since  the 
extent  of  the  deficiency  of  nutriment  from  this  cause,  is 
liable  to  variation,  the  abnormality  of  the  growth  of  the 
root  will  be  irregular.  Hence,  beetroot  grown  in  soil 
containing  nematodes  very  often  presents  several  rootlets. 


The  injurious  action  of  nematodes  may  be  prevented  to  a 
considerable  extent  by  treating  the  soil  with  a  more 
abundant  supply  of  manure. — L.  E. 

Sugar  beetroot ;    Caialase  topography  in  the  ,  and  a 

contribution  to  the  knowledge,  of  the  same.  V.  Stanek. 
Z.  Zuckerind.  Bohm.,  1907,  31,  207—217. 
In  his  investigations  on  the  catalases  of  the  sugar  beet- 
root, the  author  determined  the  catalytic  activity  of  the 
samples,  by  measuring  the  volume  of  oxygen  evolved  from 
hydrogen  peroxide.  The  following  conclusions  were 
drawn  from  the  experiments  : — The  catalases  of  the  beet- 
root are  very  sensitive  towards  acids  ;  their  activity  is 
reduced  by  the  natural  acidity  of  the  root,  as  well  as  by  the 
addition  of  even  the  weakest  acids,  e.g.,  carbonic  acid. 
If  the  action  of  the  acid  has  not  been  of  long  duration, 
the  activity  of  the  catalases  may  be  partially  restored 
by  addition  of  alkali.  The  activity  of  the  beetroot 
catalases  is  also  diminished  by  alkalis,  but  to  a  less  extent 
than  by  acids.  When  the  beetroot  pulp  is  kept,  either 
exposed  to  the  air,  or  under  water,  its  catalytic  activity 
decreases.  For  the  investigation  of  the  distribution  of 
the  catalases  throughout  the  root,  the  author  employed 
seed  beetroot  which  had  been  stacked  throughout  the 
winter.  The  catalases  are  distributed  very  irregularly 
throughout  the  root ;  the  catalase  content  increases 
towards  the  head  and  surface  of  the  root ;  it  is  greatest 
in  the  top  section  and  in  the  outer  layer  at  that  part ; 
it  is  least  in  the  centre  of  the  root.  It  is  probable  that 
the  distribution  of  the  catalases  may  be  diff'eient  during 
germination,  growth,  and  maturation,  from  that  above 
described. — L.  E. 

Sucrose  and   reducing  sugars  ;  Determination  of in 

liquid  sugar  products.  F.  G.  Wiechmann.  Intemat. 
Sugar  Comm.,  Berne,  1906;  Z.  Ver.  deut.  Zuckerind., 
1907,  65—75.  (See  also  this  J.,  1906,  656.) 
The  author  has  determined  the  percentages  of  sucrose 
and  reducing  sugars  in  a  number  of  syrups,  (a)  by  the 
volumetric  cupric-reduction  method  (on  the  unclarified 
solution),  (b)  by  the  gravimetric  method  (on  the  clarified 
solution),  and  (c)  by  the  Herzfeld-Meissl  method  (on  the 
clarified  solution).  In  every  case,  the  percentage  of 
invert  sugar  determined  by  method  (a),  was  higher  than 
that  obtained  by  methods  (b)  or  (c),  whereas  the  per- 
centage of  sucrose  determined  by  method  (a),  was  always 
lower  than  that  obtained  by  method  (b).  For  the  deter- 
mination of  sucrose  and  reducing  sugars  in  liquid  sugar 
products,  the  author  recommends:  (1)  that  Soxhlet's 
modification  of  Fehling's  solution  should  be  employed: 
(2)  that  the  sugar  solution  should  be  clarified  with  basic 
lead  acetate :  (3)  that  the  gravimetric  method  should 
be  used  exclusively ;  (4)  that  the  following  mode  of 
procedure  should  be  adopted : — Sucrose  determination. 
26  grms.  of  the  sample  are  dissolved  in  about  75  c.c.  of 
water,  and  clarified  with  basic  lead  acetate,  any  excess 
of  the  latter  being  precipitated  with  10  per  cent,  sodium 
chloride  or  sulphate  solution.  The  solution  is  made  up 
to  100  c.c.  and  filtered  ;  50  c.c.  of  the  filtrate  are  treated 
with  5  c.c.  of  38  per  cent,  hydrochloric  acid,  heated  in 
a  water-bath,  within  three  minutes,  to  67' — 70°  C,  main- 
tained for  five  minutes  as  closely  as  possible  at  69°  C.  (with 
continuous  shaking),  rapidly  cooled,  and  made  up  to 
100  c.c.  ;  50  c.c.  of  the  cooled  solution  are  diluted  to  1  litre  ; 
25  c.c.  of  the  diluted  solution  (=  0'1625  grm.  of  sample) 
are  neutralised  with  about  25  c.c.  of  a  0-17  per  cent, 
solution  of  crystallised  sodium  carbonate,  50  c.c.  of 
Fehling's  solution  then  being  added.  The  mixture  is 
heated  to  boiling  in  about  four  minutes,  and  kept  in 
ebullition  (i.e.,  with  bubbles  of  steam  rising  from  the 
centre  of  the  liquid  as  well  as  from  the  sides  of  the  vessel) 
for  exactly  three  minutes,  over  a  small  flame.  The  solution 
is  then  removed  from  the  flame,  and  treated  with  100  o.c. 
of  boiled,  cold,  distilled  water,  the  whole  being  filtered 
through  an  asbestos  filter  in  the  usual  way.  The  cuprous 
oxide  is  weighed  as  such,  the  weight  of  copper  being 
obtained  by  multiplying  that  of  the  cuprous  oxide  by 
0-888.  The  amount  of  sucrose  (r),  corresponding  to  the 
weight  of  copper,  is  found  from  the  (German  Government 
tables.  This  gives  the  total  sugar  in  terms  of  sucrose. 
Reducing-sugar  determination. — 4  c.c.  of  the  original 
clarified  solution  are  made  up  to  100  c.c.  ;  60  c.c.  of  the 
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dilutctJ  dilution  (0-o2  grin,  of  sample)  are  boiled  with 
5(.i  c.c.  of  Fehlinji's  solution,  this,  and  the  subsetiucnt 
operations.  l>eini;  oxeeuted  as  above  described.  The 
•mount  of  suera^e  (k\  eorresponding  to  the  weight  of 
copper  obtaintnl,  is  subtraettnl  from  the  amount  of  sucrose 
(A),  previously  determined,  the  remaituler  representing 
the  sucroist*  content  of  the  .>ianiple.  The  amount  (b) 
multiplied  by  H>5  represents  the  reducing-sugar  content 
of  the  sitmple. — L.  E. 

Jiiet  and  maizf  ftarches  in   wlitat  starch  ;  Employment  of 

po/aritfd    light    for    the    mirnK^copic    ditection    of . 

G.  Oastine.  Compt.  rend..  1907.  144.  35—37.  (See 
also  this  J..  liXHi.  tv>o.) 
A  SMALL  quiintity  of  the  starch  under  examination  is 
suspended  in  a  drop  of  water  :  the  suspension  is  jilaced 
on  a  micrtxscoiv  slide,  and  dried  Hrst  by  exposure,  and 
finally  by  [heating  for  a  few  moments  at  120" — 130"  C, 
or  for  a  longer  time  at  lOfr"  C.  The  i)reparation  is  then 
mounted  in  Canada  balsam,  and  examined  (1)  in  ordinary 
j>ol*risetl  light  ;  (2;  in  ])olarised  light  modified  by  trans- 
mission through  a  selenite  plate.  With  ordinary 
polarisod  lieht.  the  grains  of  rice  starch  appear 
brilliantly  illuminated  in  the  dark  field,  and  present 
a  granitic  structure.  In  chromatic  polarised  light,  the 
blue  and  orange  tints  i)resent  a  characteristic  network 
of  lines.  Maize  starch  gives  a  similar  network,  the  meshes 
of  which,  however,  are  much  larger  than  those  obtained 
with  rice  starch.  Maize  starch  also  polarises  brilliantly. 
Millet,  buckwheat,  rye  grass  starches,  and  many  others 
(even  the  finest)  show  appearances  similar  to  those  of 
rice  and  maize  starches.  The  characteristic  form  of  the 
grains  of  bean  and  haricot  starches,  and  their  very  brilliant 
polarisation,  renders  their  determination  easy.  In  the 
case  of  wheat  starch,  the  groups  formed  of  these  grains, 
of  very  varied  size  and  irregularl}-  placed,  give  a  very 
characteristic  appearance  \mder  the  microscope  ;  seen  in 
chromatic  polarised  light  they  do  not  piesent  a  symmetric 
network  of  lines.  The  above  method  permits  of  the 
employment  of  a  lower  magnification  (300  diameters  instead 
of  (j(>i)  than  that  required  in  the  method  previously 
described  {loc.  eit.).  Hence,  with  the  aid  of  a  micrometer 
stage,  the  whole  extent  of  the  ])reparation  maj'  be  more 
rapidly  examined  ;  the  characteristic  foreign  substances 
may  be  determined,  and  thus  a  quantitative  estimate 
of  the  adulteration  obtained.  Tlie  author  recommends 
the  employment  of  his  method  previously  described (ttirf.) 
in  conjunction  with  his  new  method,  as  a  means  of  mutual 
control. — L.  E. 

H'a^<-   xrtttrrt  purified  by  bacttrial  beds  ;  Determination  of 

'■T'l'iinr  mntttr  in .     H.  Pellet.     Bull.  A.ssoc.  Chim. 

>  .  r.  et  Diht.,  190(),  24.  755—757. 
Is  the  analyxis  of  waste  waters,  before  and  after  bacterial 
treatment,  the  organic  non-sugar  is  indirectly  determined 
by  subtracting  sugar  -♦-  mineral  matter  from  the  total 
dry  substance.  Thi.s  method  gives  results  which  are 
neither  accurate  nor  comparable.  In  sulphating  the 
mineral  matter,  its  weight  is  considerably  increased,  and 
a  deduction  of  1/IOth  of  this  weight  is' not  a  sufficient 
compensation  for  the  increase.  Hence,  the  values  obtained 
for  the  organic  non-sugar  content  of  the  water,  before  and 
after  treatment,  are  too  low  ;  the  error  is  more  serious 
in  the  fe<ond  case,  since  it  affects  a  smaller  quantity  of 
ornnic  non  ;«iigar,  and,  therefore,  the  ynirification  apj)ear8 
to  oe  more  efh'  ient  than  is  actually  the  case.  The  ortranic 
non-ragar  in  waste  waters  can  only  \h:  accurately  deter- 
mined by  the  direct  methrxls  dewriljed  by  Calmettes  and 
Rollant  {Rfchtrehen  trur  Vfpurntion  hiologigue  el  rhim.ique 
dt4  enurd'fgr/ut}.  If  one  of  these  methods  is  not  employed, 
the    author   recommends   direct    incineration  of   the  dry 

T^&Of  ' •'•    water  (nnd  lixiviation,  if  necessarv)  for 

the  de?.  of  the  tnie  axh  content.     The  amount 

of  orgtir  i'tir  is  then  obtained  by  subti acting  from 

the  dry  rondue  the  sum  <A  the  sugar  and  mineral  matter. 

— L.  E. 

Sugar ;     Ct/mpotition    and    valuation    of    raw .     H. 

._jC1aaMcii.     Gentr.    Zuckerind..     llMXi,    15,     12.     Chem. 
Aba.,  Amcr.  Chem.  Sof..    15»07,   1,   112. 

For  the  valuation  of  raw  sugars  the  relative  jiercentage 
of  aacToae  cr>-stals  and  sj-rup  in  the  raw  sugars  should  be 


estimated,  and  the  properties  of  this  syrup  determined. 
A  good  method  for  tlie  ])uri)0se  is  that  of  Ko^'dl  (Oest.  I'ng. 
Z.  Zuckerind,  1!)0().  277).  Fifty  grms.  of  the  raw  sugar 
are  digested  with  a  saturated  solution  of  sucrose  in  82 
per  cent,  alcoliol  ct)ntaining5  per  cent,  of  acetic  acid.  The 
mass  is  brought  uf)on  a  filter,  washed  successively  with 
saturated  solutions  of  sugar  in  alcohols  of  86,  91 ,  and  96  per 
cent,  strength,  and  finallj^  with  absolute  alcohol.  Th& 
product  is  dried,  weighed,  and  the  composition  of  the 
removed  syrup  calcidated  from  the  analysis  of  the  raw 
sugar  and  the  yield  of  pure  crystals.  Analyses  by  this 
process  of  nine  sugars  from  badly  boiled  massecuites 
showed  a  condition  of  supersaturation  in  the  syrups 
present,  the  latter  having  polarisation  of  from  62'88°  to 
66-95°  and  purities  of  78-7  to  83-5.  The  author  shows  that 
crystallisation  of  the  sucrose  from  the  supersaturated  films 
of  syrup,  which  bore  relations  of  1 :  01  to  1 : 8'1  to  the  pure 
crystals,  does  not  take  i)lace  during  storage,  owing  to  the 
high  viscosity  of  the  liquid  coating. 

French  Patent. 

Crystallising  apparatus  ["  Malaxeur  "]  for  sugar  masse- 
cuites ;  Continuous .     Soc.  des  Raffinerie  et  Sucrerie- 

Say.     Fr.  Pat.  369,319,  Aug.  28,  1906. 

The  apparatus  consists  of  a  water-jacketed  trough,  in 
which  is  situated  a  helical  shaft,  carrying  blades  which 
convey  the  massecuite  from  one  end  of  the  trough  to  the 
other.  At  intervals,  in  the  length  of  the  trough,  are 
disposed  a  number  of  hollow,  transverse  frames,  provided 
with  openings  through  which  the  conveyor  shaft  passes. 
Water  is  cii-culated  through  these  frames,  and  through 
the  jacket  of  the  trough,  in  order  to  reduce  the  temperature- 
of  the  massecuite  to  the  desired  degree. — J.  F.  B. 
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(Continued  from  page  63.) 

Alcoholic  fermentation  by  yeast ;  Origin  of  the  succinic  acid' 

produced    in .     R.    Kunz.     Z.    Unters.    Nahr.    u. 

Genussm.,  1906,  12,  641—646.     (Compare  this  J.,  1906, 
998.) 

The  author  has  used  his  method  for  the  determination  of 
succinic  acid  in  wine  (Z.  Unters.  Nahr.  u.  Genussm.,  1903, 
6,  721)  to  decide  the  question  whether  this  acid  is  a  by- 
product of  the  fermentation  of  the  sugar,  or  is  a  product 
of  the  vital  metabolism  of  the  yeast  cell.  Having  proved 
that,  when  the  liquid  was  purified  in  a  suitable  manner, 
this  method  was  perfectly  reliable  for  the  accurate  deter- 
mination of  succinic  acid  in  yeast  cell-juice,  the  author 
conducted  .several  fermentation  experiments  with  this 
juice.  In  the  first  place  it  was  foimd  that  yeast  cell-juice, 
as  prepared,  already  contained  considerable  quantities  of 
succinic  acid,  and  that  the  fermentation  of  sugar  by  the 
juice  could  be  carried  on  for  twenty-four  hours  without 
any  increase  in  the  (juantity  of  succinic  acid  originally 
present.  After  forty-eight  hours'  fermentation,  an 
increase  in  the  quantity  of  succinic  acid  was  observed, 
but  this  increase  was  even  more  pronounced  when  the 
yeast  cell-juice  was  preserved  without  the  addition  of 
sugar,  in  which  case,  a  production  of  succinic  acid  was 
recorded  after  only  twenty-four  hours.  F'or  instance,  the 
quantity  of  succinic  acid  in  100  c.c.  of  cell-juice,  originally 
containing  O-OSOW  grm.,  increased  to  a  maximum  of 
0-1015  grm.  after  throe  days  without  the  addition  of  sugar, 
whereas,  after  four  days'  fermentation  with  sugar,  the 
quantity  of  succinic  acid  was  only  0-0914  grm.  Moreover, 
in  the  fermentation  of  wines  by  living  yeast,  the  quantity 
of  succinic  acid  produced  amounts  to  about  0'102 — 0-108 
grm.  per  10  gims.  of  alcohol,  whilst  in  the  above  fermenta- 
tion by  yeast  cell-juice,  the  same  quantity  of  alcohol  was 
produced  with  an  increase  of  only  0-01  grm.  in  the  quantity 
of  succinic  acid.  Consequently,  it  is  concluded  that  ia 
alcoholic  fermentation  the  succinic  acid  is  not  produced 
from  the  sugar,  but  is  probably  derived  from  the  cell- 
substance  of  the  yeast  itself  by  an  "  autolytic  "  process  of 
fermentation  — J.  F.  B. 
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Sicilian  wines ;   Presence    of    boric    acid    in .     E- 

Azzarello.     Gaz.   chim.   ital.,   1906,   36  [2],  575—587. 

The  author  examined  84  different  kinds  of  wine  from 
various  parts  of  Sicily.  500  e.c.  of  wine  were  treated  with 
excess  of  potassium  hydroxide,  distilled  under  reduced 
pressure  (40 — 50  mm.)  to  expel  the  alcohol,  and  then 
evaporated  in  a  platinum  dish  on  the  water- bath.  The 
charred  residue  was  moistened  with  dilute  sulphuric  acid, 
extracted  three  or  four  times  with  boiling  water,  the  acid 
solution  neutralised  and  evaporated  to  dryness  in  a 
platinum  dish,  and  tested  for  boric  acid  by  Castellana's 
method  (this  J..  1906.  445).  This  test  is  stated  to  be  rendered 
more  delicate  by  passing  a  current  of  coal-gas  through  the 
mixture  of  the  substance  and  ethyl  sulphate,  and  then 
igniting  the  gas  in  a  Bunsen  burner.  The  characteristic 
green  coloration  is  obtained  even  if  only  0-1  mgrm.  of  boric 
acid  be  present.  All  of  the  wines  examined  contained 
boric  acid,  the  quantity  being  greatest  in  the  case  of  wines 
prepared  from  grapes  grown  on  clayey  soils.  In  six  wines, 
the  boric  acid  was  determined  quantitatively  as  potassium 
borofluoride,  KBF^,  by  Gautier's  method  ("Analyse  des 
Vins,"  1891,  p.  124).  In  four  of  the  wines,  prepared  from 
grapes  grown  on  sandy  soils,  the  amount  of  boric  acid 
varied  from  0-0191  to  0-0289  part  per  1000,  whilst  the 
remaining  two  wines  from  grapes  grown  on  clayey  soils 
contained,  respectively,  0-0391  and  0-041  part  of  boric 
acid  per  1000.— A.  S. 

Potato-spirit;   German iw  1906.     Chem.  and   Drug., 

Feb.  2,  1907.     [T.R.] 

The  German  potato  crop  of  last  year  was  not  so  abundant 
as  that  of  1905,  but  there  will  be  an  active  campaign, 
in  spite  of  the  agreement  of  90  per  cent,  of  the  distillers 
to  reduce  the  production  of  spirit  to  82  per  cent.  In 
spite  of  the  increased  consumption  and  the  necessarily 
increased  export,  it  was  impossible  to  dispose  of  the 
continuous  supply  which  was  sent  out  by  the  distillers, 
so  that  at  the  end  of  May  the  stores  amounted  to  1,654,242 
hectolitres.  At  the  end  of  September  the  supplies  under 
Customs  control  were  774,908  hectolitres,  in  addition  to 
some  300,000  hectolitres  which  had  been  previously 
removed.  Nevertheless,  the  basis-prices  were  maintained 
into  the  new  campaign.  The  unexpectedly  small  pro- 
duction of  October  and  November  made  it  possible  for 
the  "  Centrale  "  to  dispose  of  a  large  part  of  their  stocks 
and  at  the  same  time  to  maintain  selling-prices,  which 
were  not  reduced  until  December.  The  price,  paid  to 
distillers  on  account  and  subsequently  adjusted,  of 
40  marks  for  the  new  campaign  was  fixed  in  accordance 
with  the  82  per  cent,  averages,  and  fines  for  ov^er-pro- 
duction  are  fixed  at  4  marks  up  to  1  per  cent.,  10  marks 
up  to  7  per  cent.,  and  15  marks  for  anvthing  bevond 
that. 

Alcohol ;    Industrial  — —  in   Russia.      Bd.  of  Trade   J., 
Jan.  24,  1907.     [T.R.] 

Thk  Austro-Hungarian  Consul  in  Moscow  reports 
that  the  appearance  of  denatured  alcohol  in  the 
Russian  chemical  trade  has  revolutionised  business  in 
that  connection,  and  caused  an  imj^ortant  advance  in 
the  price  of  acetic  acid  and  of  other  products  in  whose 
manufacture  it  enters.  Formerly  methylated  spirit  was 
required  for  the  production  of  polish,  lacs,  &c.,  as  well  as 
for  illuminating,  and  in  its  manufacture  acetic  a«id  was 
at  the  same  time  produced.  As  denatured  spirit  is  prin- 
cipally required  now,  the  production  of  methylated  spirit 
and  with  it  the  production  of  acetic  acid  has  fallen  off. 
Prices  of  vinegar,  acetate  of  soda,  and  lead  acetate  have 
advanced  about  70  per  cent. 

English  Patents. 

Diastatic  substance    and    method  of  producing  same.     J. 
Takamine,  New  York.    Eng.  Pat.  12,227,  May  25,  1906. 

See  U.S.  Pat.  826,699  of  1906  ;  this  J.,  1906,  901.— T.  F.  B. 

Saccharometer.     H.  Noffke.     Eng.    Pat.    26,264,  Dec.   16, 
1905.     XXIII.,  page  115. 


Cleaning  material  [for  breweries,  (kc.].  R.  Paul.  Ipswich, 
and  A.  H.  Gillman,  London.  Eng.  Pat.  2877,  Feb.  6, 
1906. 

Claim  is  made  for  the  use  as  cleansing  agent,  especially 
in  fermentation  industries,  of  an  alkali  salicylate,  or  of 
salicylic  acid  in  equivalent  quantity,  mixed  with  an 
alkali  hydroxide  in  such  proportion  that  the  alkali  is  in 
large  excess.  Suitable  proportions  mentioned  are  1  to  1^ 
parts  of  sodium  salicylate  with  about  2  parts  of  alkali 
hydroxide.  Special  claim  is  also  made  for  an  aqueous 
solution  containing  about  0-3  to  0-5  per  cent,  of  an  alkali 
salicvlate  or  an  equivalent  quantity  of  salicylic  acid. 

— C.  A.  M. 
French  Patents. 
Beer  wort  ;    Process  and  apparatus  for  fermenting  and 

treating .     H.   E.    Deckebach.     Fr.   Pat.    369,583, 

Sept.  10,  1906. 

See  U.S.  Pat.  803,576  of  1906  ;  this  J.,  1906,  947.— T.  F.  B. 

Saccharine  liquids  \Grape  musts]  ;   Process  of  sulphitation 

and  de-S2dphitation  of .  E.  A.  Barbet.  First  Addition, 

dated  Nov.  3.  1905,  to  Fr.  Pat.  361,869,  Oct.  27,  1905. 
(See  this  J.,  1907,  29.) 

The  process  described  in  the  original  specification  for 
white  wine  musts  can  be  extended  to  red  wine  musts  by 
effecting  the  sulphitation  in  the  following  manner .-  A 
comparatively  small  quantity  of  grapes  is  first  pressed, 
so  as  to  occupy  only  one-half  or  three-quarters  of  the 
capacity  of  the  first  tun.  This  juice  is  then  treated  with 
double  the  quantity  of  sulphur  dioxide  used  for  white 
wines.  After  this  stage  the  vintage  is  conducted  in  the 
ordinary  manner,  the  juices  which  drain  off  being  treated 
with  twice  the  usual  proportions  of  sulphur  dioxide,  and 
the  residual  un-sulphured  marcs  being  mixed  with  the 
doubly  sulphured  juices  from  the  previous  operations. 
De-sulphitation  is'effected  in  the  apparatus  described  in 
the  specification,  the  clear  juice  being  passed  through  the 
apparatus  and  then  returned  to  the  marcs,  from  which  it 
extracts  a  further  quantity  of  sulphurous  acid,  which  is 
in  its  turn  removed  by  the  apparatus,  and  so  on  until  the 
whole  is  purified. — J.  F.  B. 

Wines  ;   Process  for  improving before  fermentation. 

E.    A.    Barbet.     First  Addition,  dated   Nov.    3,    1905, 
to  Fr.  Pat.  361,483,  May  18,  1905.     (See  this  J.,  1906, 

947.) 

The  process  described  in  the  original  patent  for  deodorising 
and  concentrating  giape  musts  before  fermentation,  by 
distilling  them  imder  reduced  pressure,  can  also  be  applied 
for  eliminating  the  objectionable  products  of  micro- 
organisms, e.g.,  the  odours  of  rotten  grape-.seeds  or  of 
acetic  acid.  When  the  distillation  is  effected  by  the 
application  of  heat,  the  treatment  has  the  additional 
advantage  of  sterilising  the  must. — J.  F.  B. 

Champagne    wines    and    sparkling    ciders ;     Process    and 

apparatus   for   manufacture    of .     E.    A.    Barbet. 

Fr.  Pat.  361,914,  Nov.  15,  1905. 

By  employing  the  method  described  in  Fr.  Pat.  361,483 
(this  J.,  1906,  947),  for  improving  the  flavour  by  boiling 
the  must  before  fermentation,  the  objectionable  earthy 
and  mouldy  odours  are  removed,  and  a  quantity  of  juice, 
otherwise  unsuitable  for  fine  champagnes,  is  made  available. 
The  sterilised  must  is  then  fermented  in  closed  vessels  under 
pressure  by  means  of  pure  cultures  of  fine-vintage  yeasts. 
The  fermented  wine  is  racked  off  into  bottles,  also 
under  pressure,  passing  first  through  counter-pressure 
filters  such  as  are  employed  for  filtering  and  racking  beer 
under  pressure.  By  fermenting  under  pressure  the  gas 
becomes  far  more  intimately  combined  with  the  wine 
than  if  it  were  merely  introduced  mechanically.  The 
musts  can  be  preserved  for  months  before  fermentation  by 
treatment  with  sulphur  dioxide ;  in  this  case  the  sulphiurous 
acid  is  eliminated  during  the  process  of  heating  before 
fermentation. — J.  F.  B. 

Nitrogen  in  distillery  residues  ;  Process  for  the  utilisation 
of .     J.  Effront.     Fr.  Pat.  369,630,  Aug.  22,  1906. 

The  residues,  such  as  grains,  are  treated  with  sodium 
bisulphate  and  then  heated  in  a  clo.sed  vessel  to  a  tempera- 
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ture  of  180"  to  200°  C,  a  current  of  hot  air  being  meanwhile 
passed  through  the  vessel.  The  vapours  are  condensed. 
About  5l>  per  cent,  of  the  total  nitrogen  is  thus  obtained 
in  the  distillate  in  the  form  of  ammonium  salts.  The 
drv  re.<5idue  is  now  powdereil  and  heate<l  in  a  furnace  to 
a  temperature  of  TtX')'  C.  in  a  current  of  suix^rheated 
steam  and  air.  The  distillate  contams  the  remainder 
of  the  ammonia  together  with  methyl  alcohol.  Beetroot 
and  molasses  residues  are  treateil,  preferably,  with  resin 
(colophony)  in  place  of  sodium  bisulphate,  and  are  then 
dried  in  an  atmosphere  consisting  alternately  of  air  and 
carbon  dioxide,  the  vajwurs  being  condensed  and  col- 
lected in  acid.  The  dry  mass  is  next  extracted  with 
hot  water,  the  solution  is  filtered,  and  the  insoluble 
residue  distilled  at  a  temperature  of  TOC^  C,  as  described 
above.— W.  P.  S. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS 

(Coniitmed  from  page  C4.) 

(J.)— FOODS. 

Butter  analysis.  J.  Bellier.  Ann.  Chim.  anal,  appl., 
1906.  11,  412—424.  Chem.  Zentr.,  1907,  1,  134—136. 
Thb  first  method  described  by  the  author  is  based  upon 
the  insolubility  of  the  magnesium  salts  of  the  non-volatile, 
insolable  fatty  acids.  Two  grms.  of  the  butter  ai-e 
saponified  with  10  c.c.  of  X/l  alcoholic  potassium  hydr- 
oxide, the  solution  is  neutralised  with  y/2  sulphuric  acid, 
then  one  drop  of  X/l  alcoholic  potash  added,  and  the 
whole  diluted  with  water  to  50  c.c.  Ten  c.c.  of  a 
solution  containing  100  grms.  of  crystallised  magnesium 
sulphate  per  litre  are  now  added,  the  precipitate  is  caused 
to  agglomerate  by  agitation  and  heating,  and  then,  after 
cooling,  is  collected  on  a  weighed  filter,'washed  until  the 
filtrate  and  washings  amount  to  120  c.c,  and  dried.  The 
weights  of  magnesium  salts  obtained  from  2  grms.  of  fat 
are  :  1-7'J— 1-H4  grms.  from  butter,  1-98- 1-99  grms.  from 
•'  margarine,"  2  grms.  from  lard,  and  varying  weights  from 
cocoanut  oil ;  the  weights  of  ash  after  incineration  of 
the  precipitate  are :  0-137— 0-138  grm.  from  butter. 
'•  margarine,"  and  lard,  and  0-156—0-157  grm.  from  cocoa- 
nut  oil.  The  filtrate  from  the  magnesium  salts  is  treated 
with  5  c.c.  of  .V/10  sulphuric  acid,  the  precipitate  filtered 
oflF,  dissolved  in  alcohol,  and  titrated  with  A'/IO  caustic 
Dotash,  of  which  1-3 — 2  c.c.  are  consumed  in  the  case  of 
butter,  and  8—9  c.c.  in  that  of  cocoanut  oil  ;  with 
"  margarine  "  and  lard,  no  fatty  acids  are  precipitated  by 
the  sulphuric  acid.  In  the  sulphuric  acid  solution,  the 
volatile  acids  may  be  determined  by  distillation,  and 
titration  of  the  distillate. 

For  the  detection  and  approximate  determination  of 
cocoanut  oil  and  "margarine"  inbutter, useismadeof the 
different  quantities  of  copper  sulphate  required  to  precipi- 
tat«  the  insoluble  fatty  acids  of  butter,  "margarine,"  and 
cocoanut  oil.  The  coj>per  solution  is  prepared  by  dissolving 
21-85  grms.  of  crysUllLsed  copper  sulphate  and  50  grms. 
of  sodiam  sulphate  in  water,  and  diluting  to  1  litre  ;  20 c.c. 
of  the  Bolution  should  exactly  precipitate  the  insoluble 
fatty  acids  in  1  grm.  of  butter.  CJne  grm.  of  the  butter 
is  saponified  and  neutralised  a« described  above,  and  20  c.c. 
of  the  copper  solution  are  added  gradually,  the  whole  being 
heated  to  Htf  C.  and  vigorously  agitated.  After  cooling, 
the  precipitate  is  filtered  off,  and  the  filtrate  tested  with 
a  few  drops  of  the  copf*r  solution.  If  no  turbidity  or  only 
a  ver*-  slight  one  is  f/roducwl,  the  absence  of  cocoanut  oil 
u  mdicat*d  ;  10  j*r  cent,  of  cocoanut  oil  causes  a  distinct 
turbidity.  For  a  quantitative  determination,  sufficient 
copp*T  solution  is  adderl  to  prfK;ipitate  the  whole  of  the 
iniolnble  fatty  acids,  the  precipitate  is  collected  on  a 
weighed  filter,  washwl  till  free  from  sulphates,  dried,  and 
weighed.  Butter  yields  0-99  grm.,  and  cocoanut  oil'  1-05 
—  1-06  grms.  of  copper  salts,  the  corresponding  weights  of 
Mb  being  0141-0-142  grms..  and  0-177  and  0-178' grms. 
cwpcctively.  I^rd  and  "  margarine  "  yield  the  same  weights 
Of  copper  salu  as  cocoanut  oil,  but  after  incineration,  the 


weight  of  ash  is  the  same  as  from  butter,  so  that  if  an 
excessive  weight  of  copper  salts  is  obtained,  and  a  corre- 
sponding increase  of  the  weight  of  the  ash  is  found,  the  only 
adulterant  is  cocoanut  oil,  and  its  quantity  can  be  cal- 
culated, an  excess  of  0-00036  grm.  of  cupric  oxide  corre- 
sponding to  1  per  cent,  of  cocoanut  oil. — A.  S. 

Cocoanut  oil".    Detection  of in  butter  and  other  fats 

and  oils.     J.  Hanus.     XII.,  page  102. 

Engush  Patents. 

Dehydrating  vegetable  and  animal  substances   [Foodstuffs]  ; 

Apparatus  for .      E.   W.   Cooke,   New  York   and 

J.  F.  Kelly,  Pittsfield,  Mass.     Eng  Pat  87,  Jan.  1,  1906. 

The  claim  is  for  improvements  in  the  apparatus  described 
in  Eng.  Pat.  14,855  of  1905  (this  J.,  1905,  1319).  An 
air-mixing  box  is  provided  in  front  of  each  series  of  drying 
chambers,  to  which  independent  supplies  of  hot  and  cold, 
moist,  or  dry  air  can  be  delivered  from  a  train  of  apparatus, 
so  that  the  condition  of  the  air  passing  through  the  drying 
chambers  can  be  regulated  as  to  temperature  and  moisture 
as  desired.  The  train  of  apparatus  consists  of  a  furnace, 
an  air  heater  and  refrigerator,  and  suitable  fans  and  mains, 
so  that  two  independent  currents  of  air  in  any  desired 
state  of  temperature  and  hygroscopicity  can  be  delivered 
to  the  mixing  boxes.  By  means  of  a  thermometer  and 
hygrometer  the  condition  of  the  external  air,  and  of 
the  air  entering  and  leaving  the  drying  chambers  is  ascer- 
tained, and  the  supplies  varied  accordingly.  Dampers 
are  provided  in  the  outlet  box,  which  is  common  to  all  the 
drying  chambers,  so  that  the  pressure  of  the  air  within 
them  can  be  regulated. — W.  H.  C. 

Dry  products  from  liquids  or    semi-liquids   [e.g.,  milk]  ;• 

Means  and  apparatus  for  obtaining J.  Mecredy, 

and  D.   M.    A.  G.  Hawes,  London.     Eng.  Pat.  1479, 
Jan.  19,  1906. 

The  claim  is  for  the  process  and  apparatus.  The  liquid 
(milk)  is  injected,  with  or  without  air,  and  in  an  atomised 
condition,  vertically  upwards  into  a  cylindrical  chamber, 
into  which  a  current  of  heated  air  is  delivered  in  a 
tangential  direction  near  the  top.  The  liquid  is  evaporated, 
and  the  solid  matter  in  the  form  of  a  powder  either  falls 
to  the  bottom  into  suitable  receptacles,  or  is  caught  by 
a  gauze  or  muslin  lining  arranged  within  the  cylinder 
and  capable  of  being  rotated  by  the  tangential  air  current. 
The  excess  air  escapes  through  screened  openings  near 
the  bottom  of  the  cylinder. — W.  H.  C. 

French  Patents. 

Cocoa  and  chocolate  rich  in  albumin  ;    Process  of  manu- 
facturing   without  alteration  of  the  flavour.     Soc. 

Riquet  &  Co.     Fr.  Pat.  369,234,  Aug.  25,  1906. 

In  order  to  incorporate  dried  albumin  with  cocoa  and 
chocolate,  the  albumin  must  be  thoroughly  softened  by 
steeping  in  water.  The  roasted  beans  are  steeped  for 
24  hours  in  contact  with  the  albumin  and  water  before 
proceeding  with  the  manufacture.  In  the  manufacture 
of  chocolate,  where  sugar  is  permissible,  the  preparation 
and  softening  of  the  albumin  is  considerably  facilitated 
by  employing  a  40 — 00  per  cent,  solution  of  sugar  instead 
of  pure  water  for  the  steeping. — J.  F.  B. 

Solids   from  liquids  [milk,   <£:c.] ;    Method  and  apparatus 

for  the  recovery  of .     Merrell  Soule  Co.     Fr.  Pat 

369,337,  Aug.  28,  1906. 

The  liquid  is  first  partially  concentrated  in  a  vacuum 
pan  at  a  low  temperature  so  that  the  properties  of  the 
material  are  not  dam.aged.  The  concentrated  liquid  is 
then  injected  in  the  form  of  spray  into  a  chamber  where 
it  meets  a  current  of  8f)ecially  dried  and  heated  air.  The 
warm  and  dry  air  rapidly  absorbs  the  remaining  moisture, 
and  passes  forward  with  the  solid,  which  is  now  in  the 
form  of  a  dry  powder,  to  another  chamber,  where  they  are 
teparated. — W.  H.  C. 
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cl.  XIX.— paper,  pasteboard,  &c. 


Ill 


(5.)— SANITATION ;   WATER    PURIFICATION. 

United  States  Patents. 

Garbage  ;  Process  of  treating .  'J.  W.  Sewell,  Belle- 
view,  Ky..  Assignor  to  T.  C.  Pardington,  Cincinnati, 
Ohio.     U.S.  Pat.  835,689,  Nov.  13,  1906. 

The  garbage  is  agitated  in  a  closed  vessel  and  at  the  same 
time  subjected  to  the  action  of  steam  under  high  pressure, 
the  steam  being  introduced  into  the  vessel  in  a  series  of 
jets.  The  vapours  are  condensed  and  "  the  pressure 
afterwards  equalised  in  a  second  vessel,  by  opening  a 
communication  between  the  two  vessels." — W.  P.  S. 

Sewage    disposal ;     Process    of .     J.    W.     Keegan, 

Santa  Rosa,  Cal.     U.S.  Pat.  836,323,  Nov.  20,  1906. 

The  sewage  matter  is  subjected  to  an  initial  treatment 
in  a  bacterial  bed  wherein  uniform  activity  is  maintained 
by  periodically  shifting  the  position  of  the  region  of 
defective  anaerobic  activity.  The  effluent  from  the  bed  is 
then  submitted  to  a  succession  of  "'anaerobic"  treatments 
until  the  bacteria  have  been  eliminated. — W.  P.  S. 

Sewage-disposal  apparatus.  J.  W.  Keegan,  Santa  Rosa, 
Cai.  U.S  Pat.  836,386,  Nov.  20,  1906.  (See  pre- 
ceding patent.) 

The  apparatus  consists  of  an  initial  anaerobic  bed  pro- 
vided with  means  for  shifting  the  position  of  the  region 
of  defective  anaerobic  activity,  and  a  series  of  com- 
municating bacterial  beds  sufficient  in  number  to  sub- 
stantially eliminate  all  anaerobic  bacteria. — W.  P.  S. 

Water ;     Process    of   making    potable    and   aerated    . 

R.  T.  Gunn,  Norfolk,  Va.     U.S.  Pat.  835,886,  Nov.  13, 
1906. 

Am  is  subjected  to  a  pressure  sufficient  to  destroy  all 
germs  or  bacteria,  and  is  then  allowed  to  expand  simul- 
taneously with  a  spray  of  distilled  water  into  a  suitable 
receiving  tank.  The  air  may  be  scrubbed  before  being 
compressed. — W.  P.  S. 

(C. )— DISINFECTANTS. 

English  Patent. 

Composition  for  dipping  or  pouring  sheep,  goats,  dogs, 
and  other  animals.  J.  G.  Hume,  Dune,  N.B.  Eng. 
Pat.  14,818,  June  30,  1906. 

The  composition  is  made  as  follows  : — Mercuric  chloride 
(1  lb.),  and  sodium  chloride  (i  lb.)  are  dissolved  in  1  gall, 
of  water  and  precipitated  by  a  solution  of  ammonia  (22  oz.), 
made  up  to  a  volume  of  1  gall,  with  water.  After  drawing 
off  sufficient  water  to  leave  a  moist  precipitate  of  6  pints, 
half  a  pint  of  ammonia  is  added  to  the  precipitate, 
together  with  methylated  spirit,  and  a  solution  of  soft 
soap  sufficient  to  produce  1  gall. — G.  W.  McD. 


XIX.— PAPER,  PASTEBOARD,  &c. 

{Continued  froin  page  65.) 

Paper ;     Specks    in .         G.     Dalen.     Mitt,     konig. 

Materialpriifungsamt  zu  Gross-Lichterfelde  West,.     1906 
24,  235—245. 

The  author  enumerates  the  various  kinds  of  specks  which 
are  liable  to  appear  as  faults  in  paper,  arranging  them 
according  to  the  following  classification  : — Group  A. — 
Specks  which  appear  darker  than  the  surrounding  paper 
by  reflected  light  and  lighter  by  transmitted  light,  e  g. , 
marks  due  to  rosin,  grease,  froth,  sand,  knots  of  matted 
fibres,  specks  of  insufficiently  disintegrated  material,  groups 
of  plant  cells  incrusted  with  silica  or  calcium  compounds, 
specks  of  starch  paste. 

Group  B. — Specks  which  appear  darker  or  of  a  different 
colour  both  by  reflected  light  and  by  transmit  ted  light, 
e.g.,  specks  of  iron  rust,  bronze,  lead,  coal,  colouring 
matter,  sealing  wax.  india-rubber,  coloured  fibres,  un- 
resolved fibre-bundles  of  wood  or  straw  (splinters), 
•"  sheave  "  of  flax  or  hemp,  hulls  of  cotton  seeds,  mildew 
stains. 

Group  C. — Specks  which  are  invisible  or  scarcely 
apparent  in  the  paper  at  first,  but  which  show  up  when 


the  paper  is  treated  in  some  way,  as  in  calendering, 
coating,  parchmentising,  oiling,  or  preparing  for  photo- 
graphic processes,  e.g.,  knots,  bleaching-powder  residues, 
calcium  sulphate,  starch,  iron,  rosin,  grease,  sand,  lumps 
of  mineral  loading,  mechanical  wood  fibres.  After 
discussing  the  origin,  appearance,  and  effects  of  these 
faults,  the  author  proposes  the  following  scheme  of 
systematic  examination  when  only  small  quantities  of 
mateiial  are  available:  (1)  Examine  the  speck  micro- 
scopically with  a  low  power  and  without  mounting 
medium.  (2)  Treat  the  speck  first  with  alcohol,  then 
with  ether.  Specks  of  grease  are  unchanged  by  cold 
alcohol  but  soluble  in  ether ;  specks  of  rosin  from  the 
size  are  soluble  in  alcohol,  but  specks  of  resin  from  the 
wood  pulp  dissolve  with  difficulty  in  ether  and  hot  alcohol  ; 
the  latter  specks  often  leave  a  residue  of  calcium  sulphate 
or  sulphite.  (3)  If  the  speck  is  insoluble,  treat  with 
boiling  water,  and  note  whether  it  forms  a  lump  or  hollow 
in  the  paper,  pick  out  the  speck,  mount  it  on  an  object 
glass,  and  resolve  it  into  its  constituent  cells.  Specks 
of  insufficiently  disintegrated  material  yield  to  water  alone ; 
in  the  case  of  mildew  stains  the  fungus  filaments  can  be  seen 
on  and  amongst  the  fibres.  If  the  speck  resists  water,  treat 
with  caustic  soda,  and  if  this  fails  to  soften  it.  treat  with 
chromic  acid  ;  incrusted  silicious  cells  can  thus  be  de- 
tected. (4)  Special  reactions :  calcium  sulphate  cry- 
stalUses  from  hydrochloric  acid  in  needles ;  iron, 
identified  by  ferrocyanide,  may  occur  either  as  metallic 
iron,  rusty  pipe-scale,  or  as  a  pulverulent  deposit  from 
ferruginous  water.  (5)  Test  for  starch  and  calcium 
sulphite.  (6)  Test  entire  sheets  for  invisible  spots  by 
painting  with  reagents,  e.g.,  indicators  and  potassium 
iodide  and  starch  ;  Wurster's  "  di-solution  "  is  a  good  test 
for  bleaching-powder  residues  Lastly,  some  of  the  paper 
may  be  sensitised  with  silver,  exposed  to  light,  and 
developed  ;  in  other  cases  tests  may  be  made  by  fumi- 
gating with  vapours  of  reagents. — J.  F.  B. 

Pergamyn.  {Grease-proof  imitation  parchment  paper.} 
H.  Hofmann.  Papier-Zeit.,  1906,  31,  4190—4192, 
4331—4332. 

Pergamyn,  better  knowTi  in  this  country  under  the  name 
of  grease-proof  imitation  parchment  paper,  is  prepared 
from  strong  Mitscherlich  sulphite  wood  pulp  by  beating  it 
until  it  acquires  a  gelatinous  consistency.  The  author 
has  endeavoured  to  ascertain  whether  there  is  any  chemi- 
cally recognisable  difference  between  the  beaten  pergamyn 
pulp  and  the  wood  pulp  half-stuff  from  which  it  was  pre- 
pared. In  view  of  the  fact  that  in  Germany  the  gelatinised 
h3'drated  cellulose  has  received  the  name  of  "  Zellstoff- 
schleim,"  the  author  turned  his  attention  particularly 
to  an  examination  of  the  gummy  and  pentosan  con- 
stituents of  the  two  pulps.  He  found,  however,  that  the 
removal  of  the  gums  from  the  wood  pulp  by  means  of 
5  per  cent,  caustic  soda  in  no  way  interfered  with  its 
suitability  for  the  preparation  of  pergam}^!  by  long  beating. 
The  original  pulp  and  the  pergamyn  both  yielded  equal 
quantities  of  water-soluble  constituents,  both  contained 
pentosans  and  methyl  pentosans,  yielding  xylose  on 
hydrolysis,  and  these  pentosans,  as  measured  by 
their  furfural  constants,  were  actually  rather  less 
in  the  pergamyn  than  in  the  original  half  -  stuff. 
Consequently  the  gums  and  other  pentosans  play 
no  part  in  the  gelatinisation  of  the  pulp.  But  it 
was  conceivable  that  this  gelatinisation  might  be  the 
result  of  a  degradation  or  hydrolysis  of  the  cellulose  under 
the  chemical  action  of  water,  with  the  production  of 
mucilaginous  carbohydrates  (hemicelluloses)  possessing 
an  inferior  resistance  to  hydrolysis  by  acids.  The  author, 
therefore,  boiled  equal  quantities  of  wood  pulp  half-stuff 
and  pergamyn  pulp  with  6  per  cent,  sulphuric  acid  under 
standard  conditions,  and  determined  the  sugar  produced 
by  hydrolysis  in  a  given  time.  The  result  showed,  how- 
ever, that  the  resistance  of  the  beaten  perganijoi  was  not 
inferior  to  that  of  the  original  wood  pulp.  On  this  last 
observation  the  author  bases  his  opinion  that  "  no  hydra- 
tion of  the  cellulose  takes  place  in  the  beater,"  and  that 
"  Zellstoffschleim  "  consists  of  cellulose  beaten  into  fine 
fibrillae,  in  which  condition  it  imparts  a  gelatinous  con- 
sistency to  the  pulp  in  suspension  in  water.  The  author 
has  extended  the  above  method  of  expressing  the  chemical 
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OOTiditicm  of  the  celhilose  in  terms  of  the  yield  of  sugar 
on  hydrolysis  to  an  investigation  of  the  effect  of  dry 
heating  on  various  pulj>s.  He  found  that  when  sulphite 
wood  pulp  was  heated  in  a  drying  oven  it  suffered  a 
progressive  iheniical  change,  and  that  on  subsequent 
njtlrolysis  with  acid  it  yielded  increased  quantities  of 
sugar  (xylose),  proportional  to  the  degree  and  duration 
of  the  heating.  The  degradation  of  the  sulphite  wood 
cellulose  by  heat  was  scarcely  j>erceptible  after  heating 
for  four  hours  at  tenijieratures  below  W^  C,  but  became 
definite  and  distinct  at  tenn^eratures  between  90°  and  100°  C. 
Other  pulps,  such  as  straw,  raw  wood,  and  rye,  suffered 
no  change  at  I0(f  C. — J.  F.  B. 


CeUuloid  ; 


English  Patekt. 
Manufacture    of    .     C. 


CTaessen,    Berlin. 
Eng.  Pat.  20.037,  Sept.  8,  190G. 
S«B  Fr.  Pat.  364.604  of  1906  ;  this  J.,  1906,  906.— T.  F.  B. 
United  St.ites  Patent. 

Half -stuff  from   peat-turf;    Method  for  the  production  of 

.     C.  Esser,  Weiner-Xeustadt,  Austria,  Assignor  to 

Pilgrim    Paper    Co.,    Xew    York.     U.S.    Pat.    836,069, 
Xov.  13,  19(»6. 

See  Eng.  Pat.  9589  of  1901  ;   this  J.  1901,  830.— T.  F.  B. 
French  Patents. 

Cellulose  esters  [for  artificial  silk] ;  Process  for  the  manu- 
facture   of    .     Knoll    et    Qe.     Fr.    Pat.     369,123, 

Aug.  10,  1906.     v.,  page  91. 

Silk,  artificial ;    Manufacture  of .     Soc.  Anon,  pour 

I'Etude    Ind.    de    la    Soie    Serret.     Fr.    Pat.    369,170, 
Aug.  23,  1 906.     V. ,  page  9 1 . 

Plastic   material  uhich   is  transparent,   impiitrescible,   and 

of  great  strength  ;    Process  for  the  manufacture  of  n 

\jrom     cellulose].     E.     Cruuiitre.     Fr.     Pat.     369,635, 
Sept.  3,  1906. 

A  soLrTiox  of  cellulose  is  formed  into  films,  sheets,  or 
other  desired  forms,  and  before  being  treated  wth  a  coagu- 
lating agent,  e.g.,  a  mineral  acid,  is  submitted  to  a  pro- 
longed drying  by  exposure  to  the  air.  It  is  stated  that  the 
cellulose  solution  during  the  drying  undergoes  gradual 
oxidation,  and  that  the  resulting  product  is  stronger 
than  those  obtained  hitherto. — A.  S. 

Hides  ;  Process  of  tanning  hy  the  use  of  sulphite- 
cellulose  lyes.  W.  H.  Philippi.  Fr.  Pat.  369,608, 
Sept.   11.   19^)6.     XIV.,  page  106. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS.  AND  EXTRACTS. 

{Continued  from  page  67.) 

^uiniH.,  and  cinchona  bark  in    1!K)6.      C.    F.    Boehringer 
und  Soehne.  [T.R.] 

The  following  figures  have  been  compiled  relative  to  the 
bu<>ine)>H  in  quinine  and  cinchona  bark  during  H;00 — 
1906:— 


Alkaloidal  salts  and  other  organic  substances  ;  Behaviour 
of u-ith  solvents,  especially  chloroform  in  the  "  per- 
foration "  extraction  process,  and  the  reducing  action 
of  alkaloids.  A.  Simmor.  Arch.  Pharin.,  1906,  244, 
672—684. 

A  table  of  experimental  results  is  given,  which  shows  that 
with  alkaloidal  salts  in  neutral  aqueous  solution,  and  also, 
in  some  instances,  in  the  presence  of  excess  of  acid,  there 
is  a  marked  tendency  to  dissociation  when  the  solution  is 
"  perforated  '"  with  chloroform  for  one  hour,  so  that  more 
or  less  considerable  traces  of  free  bases  can  subsequently 
be  detected  in  the  chloroform  extract.  The  least  disso- 
ciation occurs  with  salts  of  strong  bases  and  strong  acids, 
as,  for  instance,  nicotine  and  atropine  salts.  Weak  bases, 
such  as  narcotine.  show  much  more  marked  dissociation. 
Non-alkaloidal  substances,  such  as  salicylic  acid,  santonin, 
cantharidin,  and  picrotoxin,  which  form  alkali-compounds, 
also  show  more  or  less  dissociation  when  "  perforated  " 
^vith  chloroform  ;  but  less  in  the  presence  of  an  excess  of 
alkali.  Benzene  behaves  similarly  to  chloroform,  but  since 
it  is  a  less  active  solvent  for  alkaloids,  the  amount  of 
dissociation  is  not  so  great.  Amyl  alcohol  and  isobutyl 
alcohol  remove  the  free  base  from  morphine  salts,  especially 
from  the  acetate  ;  from  acid  solutions  the  morphine  is 
also  removed  as  a  salt.  In  another  series  of  experiments, 
in  which  the  aqueous  suspension  of  free  alkaloids  was 
"  perforated  "  with  chloroform  for  eight  hours,  it  was  found 
that  in  many  cases  a  slight  but  distinct  decomposition  of 
the  chloroform  resulted,  so  that  evidence  of  the  presence 
of  chlorine  in  the  residues  was  obtained.  This  was  so 
with  all  the  alkaloids  treated  except  morphine,  narcotine, 
and  papaverine.  The  amount  of  decomposition  is, 
however,  so  small  that  it  has  no  practical  significance. 

Bthaviour  of  alkaloids  towards  salts. — Free  morphine  in 
aqueous  and  in  alcoholic  solution  is  a  powerful  reducing 
agent  to  silver  nitrate  ;  its  salts  in  aqueous  solution  have 
also  marked  reducing  action,  but  the  alcoholic  solutions 
less  so.  No  other  free  alkaloids  approach  morphine  in  the 
strength  of  their  reducing  action  ;  some  act  in  the  cold 
after  some  hours,  and  others  only  on  warming.  Caffeine 
has  no  action  whatever  under  any  conditions.  No  alka- 
loidal salts,  except  those  of  morphine,  show  reducing 
properties.  Morphine,  aspidospermine,  emetine,  and 
hydrastinine  have  marked  reducing  action  on  gold  chloride. 
Other  free  bases  show  less  powerful  action  ;  and  morphine 
salts  do  not  act  so  strongly  as  towards  silver  nitrate. 
With  mercuric  chloride,  emetine,  nicotine,  and  hydras- 
tinine give  reduction  in  the  cold ;  most  other  alkaloids  only 
form  calomel  after  more  or  less  heating.  Reduction  to 
metallic  mercury  only  occurs  with  the  three  first-named 
bases.  Strychnine,  brucine,  and  caffeine  show  no  action, 
and  no  alkaloidal  salts  give  any  reduction.  A  number 
of  alkaloids  besides  morphine  give  the  Prussian  blue 
reaction  with  potassium  ferricyanide  and  ferric  chloride 
solutions  with  more  or  less  rapidity.  Atropine,  quinine, 
cinchonine,  cocaine,  narcotine,  solanine,  and  veratrine 
have  scarcely  any  reaction.  With  potassium  perman- 
ganate in  the  presence  of  sulphuric  acid,  morphine,  the- 
baine,  codeine,  and  emetine  have  a  powerful  reducing 
action;  with  other  bases  this  is  less  intense.  Atropine 
and  cocaine  have  practically  no  reducing  action. — J.  0.  B. 


Cinchona  bark. 

Quinine. 

V**r. 

Imji^jrtd  int/j 

Export,  from    j^^^^^.^^  ^,  ^^^^^  ^^  ^^^  ^^^^ 

Range  of  unit  at  sales. 

ICstimated  content  at  .sales  in 

1 

I  nitefl 

Kinxdom. 

lb. 

AEMt«T<Uin.         London.    1    Amsterdam, 
lb.               packAget.        packages. 

I>ondon. 
Pence  per  lb. 

Amsterdam. 
Cents  per  i  kilo. 

London.        Amsterdam. 

OZS.                            0Z8. 

IWM 
IMl 
IMS 
IflM 
1*04 
190S 
1  *)«', 

4.604.000 
4.7«&,OO0 
4.447.000 
3.343  000 
8.2fl5.fK»0 
8,000,000 
2.7Wj,WiO 

10,780.000 
12,799.000 
13.346.000 
13,725,fK>0 
14.451.000 
15,399.0r)0 
13.516,W« 

9,621 
10,298 
8.080 
5,458 
6,169 
7,614 
5,043 

13,775 
13,100 
16.952 
16,072 
15,813 
38,925 
20,636 

\\l—2\         1     8-00-12-25 
1»— 2                 7-2.')- 10-45 
li_lj               4-90—  8-65 
ll_lj               6-20—  8-20 
U—It'j            «-25—  7-50 
i—\l              4-75—  6-55 
|_j*               4-00—  6-10 

2.000,000 
1,800,000 
1,400,000 
1,150,000 

650,000 
1,100,000 

775,000 

8,800,000 
11,. 500,000 
11.300,000 
11,«HO,000 
13,100,000  • 
10,900,000 
15,750,000 
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i^onine  ;   Reaction  for .     Gabutti,    Boll.  Chim.  Farm., 

through  Pharm.  J.,  1907,  78,  59. 

When  a  solution  of  sodium  nitroprusside  is  added  to  a 
dilute  solution  of  conLne,  no  colour  is  j^roduced  at  first, 
but  on  standing,  or  more  quickly  on  stirring,  a  red  tint  is 
developed,  which  changes  finally  to  yellow.  It  disappears 
on  warming  and  reappears  as  the  liquid  cools.  Acids 
destroy  the  colour,  alkalis  change  it  to  bright  yellow. 
Piperazine,  piperidine,  amines,  and  nicotine  give  no  reaction 
under  similar  conditions. 

Elaterin.     F.   v.    HemmelmajT.     Monatsh.    Chem.,    1906, 
27,  1167—1182. 

From  analyses  of  elaterin  (prepared  from  Echallium 
elaterium)  and  its  derivatives,  the  author  considers  the 
formula  to  be  C24H34O6  or  C24H320g.  The  molecule  of 
elaterin  contains  two  hydroxyl  groups,  two  carbonyl 
groups,  and  an  acetyl  group.  It  crystallises  from  glacial 
acetic  acid  in  large  granular  crystals,  melting  at  225°  C. 
The  bromine  addition  compound,  monobromelaterin, 
is  a  sulphur-yellow  amorphous  powder  melting  at  112°  C, 
and  decomposing  at  118°  C.  Diacetylelaterin  is  a  yellow 
amorphous  substance  melting  at  124°  C.  Elaterin  forms 
an  amorphous  dihydrazone,  which  sinters  at  158°  C,  and 
begins  to  evolve  gas  at  170°  C.  It  is  hydrolysed  by  alcoholic 
sulphuric  acid  to  elateridin,  C22H30O5  or  C22H28O5,  a 
white  amorphous  substance,  very  slowly  dissolved  by 
potassium  hydroxide  solution,  and  melting  between  140° 
and  150°  C.  On  treating  elateridin  with  acetic  anhy- 
dride, a  monoacetylelateridin  could  alone  be  produced, 
which  melted  between  140°  and  150°  C.  When  elaterin 
is  boiled  with  potassium  hydroxide  solution,  elatermic 
acid.  C22H32O6,  is  produced,  which  melts  between  70°  and 
80°  0.  The  methyl  ester  and  hydrazone  of  this  substance 
were  prepared.  On  oxidation  with  chromic  acid,  elaterin 
yields  an  amorphous  substance,  melting  at  115° — 120°  C. 
(See  PoUak,  this  J.,  1906,  1066.)— F.  Shdn. 

A  rtemisia  oils  ;  Notes  on  some  new .     //.     F.  Rabak. 

Pharm.  Rev.,  1906,  24,  324—325 ;  Chem.  Zentr.,  1907, 

1,  165.  (See  also  this  J..  1905,  1320.) 
Oil  from  Artemisia  frigida,  Willd,  distilled  in  August, 
1905  (yield,  0-3  per  cent.),  had  the  sp.  gr.  0-933; 
OD  (100  mm.  )=  — 23°  40';  acid  value,  2;  ester 
value,  35  ;  saponification  value  after  acetylation,  139.  It 
had  an  odour  resembling  that  of  cineol,  was  soluble  in 
.0-5  vol.  of  90  per  cent,  alcohol,  reduced  ammoniacal  silver 
nitrate  solution,  but  gave  no  reaction  with  Magenta- 
sulphurous  acid  reagent.  Oil  distilled  from  Artemisia 
ludoviciana,  Nutt.,  in  1905  (yield,  0-27  per  cent.),  had  a 
yellowish-green  colour,  becoming  yellow  on  standing.  It 
iiad  the  sp.  gr.  0-931;  ao  (100  mm.)=  -  17°  20';  acid 
value,  0 ;  ester  value,  26 ;  saponification  value  after 
acetylation.  116.  This  oil  also  had  an  odour  recalling 
that  of  cineol,  but  less  pleasant  than  that  of  A.  frigida 
oil  ;  the  presence  of  cineol  was  detected  in  both  oils  by 
means  of  phosphoric  acid.  A.  ludoviciana  oil  reduces 
ammoniacal  silver  solution,  and  gives  a  faint  aldehyde 
reaction  with  Magenta-sulphurous  acid.  Oil  distilled 
from  Artemisia  caudata,  Mich.,  in  1905  (yield,  0-13  per 
cent.),  was  of  a  light  yellow  colour,  had  the  sp.  gr.  0'8418  ; 
.to  (100  mm.)=  -24°  20';  acid  value,  0;  ester  value, 
29.  On  standing  for  a  long  time  it  loses  its  sweetish  odour, 
and  becomes  viscous.  It  dissolves  to  a  turbid  solution 
in  2  vols,  of  90  per  cent,  alcohol,  reduces  ammoniacal  silver 
solution,  and  gives  an  aldehyde  reaction  with  Magenta- 
sulphurous    acid. — A.  S. 

Oil  from  Erigeron  canadensis.  F.  Rabak.  Pharm.  Rev., 
1906,24,326;  Chem.  Zentr.,  1907,  1,  165— 166.  (See 
also  this  J.,  1905,    1321.) 

On.  distilled  in  August,  1905,  from  the  fresh  plant  (yield, 
0-52  per  cent.),  was  of  a  light  yellow  colour,  had 
an  odour  resembling  that  of  caraway  oil  and  reminiscent 
of  that  of  limonene,  and  on  standing  gradually  acquired 
an  acrid  flavour.  It  had  the  sp.  gr.  0-8567  ;  od  (100  mm.) 
=  -f-82"  10';  acid  value,  0;  ester  value,  39,  and  after 
acetylation,  67.  On  standing,  a  brownish  resinous  mass 
and  some  crystals  separated.  The  oil  reduced  ammoniacal 
silver  solution,  and  gave  an  aldehyde  reaction  with 
.Magenta-sulphurous   acid. — A.  S. 


Thiobenzanilide ;     Formation    and    properties    of    . 

[Simple  method  for  the  preparation  of  benzaldehyde.] 
R.  Ciusa.  Atti  R.  Accad.  dei  Lincei  Roma,  1906,  15 
[2],  379—384;    Chem.   Zentr.,   1907,  1,  28—29. 

Thiobenzanilide,  C6H5.C(:S).NHC6H5,  is  formed  by  the 
action  of  phosphorus  pentasulphide  on  benzophenoneoxime 
(C6H5)2C:NOH.  When  it  is  reduced  with  zinc  dust  in 
boiling  alkaline  solution,  and  the  reaction-product  boiled 
with  dilute  hydrochloric  acid,  benzaldehyde  is  formed. 
The  method  is  recommended  as  being  a  very  simple  one 
for  the  preparation  of  aldehydes  from  the  corresponding 
acids. — A.  S. 

Chloroform ;    Electrolytic   preparation  of .     R.   Tre- 

ehcinski.     XI^.,  page  100. 

English  Patents. 

Emulsifiable  matter  ;    Manufacture  of .     E.  Worner. 

Eng.  Pat.  1719,  Jan.  23,  1906.     XII.,  page  102. 

Alcohol  separation  process.  N.  L.  G.  Whitehouse  and 
N.  C.  Beetlestone,  London.  Eng.  Pat.  4,274,  Feb.  21, 
1906. 
Claim  is  made  for  the  purification  of  ethyl  or  methyl 
alcohols  by  the  action  on  them  of  an  alkali  carbonate 
and  carbon  dioxide  under  pressure.  The  solid  compound 
(alkyl-alkali  carbonate)  so  formed  can  be  separated  from 
non-reacting  impurities,  and  decomposed  by  heat  to 
recover  the  alcohol. — F.  Shdn. 

Boracic  [Boric]  acid' esters  ;•  Manufacture  of  — ■ — .  G.  W. 
Johnson,  London.  From  Verein.  Cliininfabriken 
Zimmer  und  Co.,  G.m.b.H.,  Frankfort  on  the  Maine, 
Germany.     Eng.  Pat.   11,574,  May  17,  1906. 

The  menthyl  ester  of  boric  acid  is  prepared  as  follows  : — 
Menthol  (46-8  parts)  and  boric  acid  (6-2  parts)  are  heated 
at  140°  C.,  until  the  boric  acid  is  dissolved  and  water 
cannot  be  identified  in  the  reaction  mixture.  A  clear 
liquid  is  thus  obtained,  which,  after  being  cooled 
to  60°  C,  is  mixed  with  an  equal  quantity  of  alcohol. 
Fine  crystals  separate  out  with  a  m.  pt.  of  150°  C,  soluble 
with  difficulty  in  water  and  alcohol,  but  easily  soluble  in 
ether  and  benzene.  For  the  preparation  of  the  bornyl 
ester  a  mixture  of  borneol  (23-1  parts),  boric  acid  (3-1 
parts),  and  xylene  (80  parts)  is  boiled  until  aqueous 
vapours  cease  to  be  given  off.  The  xylene  is  distilled  off, 
and  the  residue,  which  solidifies  on  cooling,  is  triturated 
and  boiled  with  methyl  alcohol  in  which  the  bornyl  ester 
of  boric  acid  is  almost  insoluble. — G.  W.  McD. 

Faity  acid  derivatives  ;    Manufacture  of  hrominated  . 

P.'    A.    Newton,    London.     From    Farbenfabr.    vorm. 

F.    Bayer   und    Co.,    Elberfeld,    Germany.     Eng.    Pat. 

14,323,  June  22,  1906. 
See  Addition  of  June  21, 1906,  to  Fr.  Pat.  362,370  of  1900  ; 
this  J.,  1906,  1173.— T.  F.  B. 
Dialkylharbituric    acids ;     Manufacture    of .     Farb- 

werke  vorm.     Meister,  Lucius,  und  Briining,  Hoechst 

a/Mam,  Germanv.     Eng.  Pat.  25,494,  Nov.   12,   1900. 

Under  Int.  Conv",  Nov.  28,  1905. 
Claim  is  made  for  the  manufacture  of  dialkylharbituric 
acids    by.  heating    dialkylmalonic  acid  esters  and   urea 
with  the  di-sodium  salt   of  cyanamide. — F.  Shdn. 

United  States  Patent. 

Menthol  compound.  R.  Berendes,  Assignor  to  Farben- 
fabr. vorm.  F.  Baver  und  Co.,  Elberfeld,  Germanv. 
U.S.  Pat.  830,914,  Nov.  27,  1906. 

See  Fr.  Pat.  367,057  of  1906  ;  this  J.,  1906,  1117.— T.F.B. 
French  Patents. 

Isoborneol ;     Manufacture    of    .     Fabr.    Baloise    de 

Prod.  Chimiques.  Fr.  Pat.  369,257,  Aug.  27,  1906. 
Under  Int.  Conv.,  May  3  and  5,  1906. 

See  Eng.  Pats.  19,960  and  19,961  of  1906 ;   this  J.,  1907, 

32  and  67.— T.  F.  B. 

Campkene  ;    Manufacture   of .     C.    Weizmann,    and 

The  Clayton  Aniline  Co.,  Ltd.  Fr.  Pat.  369,449, 
Sept.  4,  1906.     Under  Int.  Conv.,  March  1,  1906. 

Sbk  Eng.  Pat.  5032  of  1906 ;   this  J.,  1907,  32.— T.  F.  B. 
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Aldehydes:    Manrnfaeture  of  .    E.   C.  Spurge.    Fr. 

Pat.  369.599.  Sept.  10.  1906.     Under  Int.  Conv.,  Oct.  26, 

See  Eng.  Pat.  21.S14  of  1905  :  this  J..  1906,  1066.— T.F.B. 
Alttctllie  salts  for  phannaccuiical  or  itiher  uses  ;    Elctro- 

Itftic  preporation  of  .     L.  Bolle  iind  Co..  G.m.b.H. 

Fr.  Pat.  369,573,  Sept.  S.   1906.     XL4.,   page   IW. 

German  P.\texts. 

Xareeine    and    homonaretine  ;      Process    for    preparing 

dfrimliiYS  of .     Knoll  und  Co.     Ger.  Pat.  174,380, 

Fel).  S.  1903. 
Pbodvcts  said  to  Ik?  of  value  in  therapeutics  are  obtained 
ly  treating  with  dimethyl  sulphate  or  diethyl  sulphate, 
naneine  or  homonarcoine  in  the  form  of  their  alkali 
salts,  or  in  presence  of  alkalis  or  alkaline-earths  ;  the 
products  thus  obtained  are  not  esters,  but  contain  the 
tree  carboxylic  acid  group. andean  be  converted  into  salts 
or  esters  in  the  usual  way. — T.  F.  B. 
JlorphtHi  and  its  deriixitire^s  ;    Preparation  of  acettjlated 

.     Knoll    und    Co.     Ger.    Pat.    175,068,   May   24, 

1905. 
Morphine,  or  one  of  its  monoalkyl.  mono-  or  diacyl,  or 
alkylacyl  derivatives,  is  acetylatcd  by  warming  with 
sulpho-acetic  acid,  or  with  a  mixture  of  sulphuric  acid 
and  acetic  anhydride.  The  acetyl  derivatives  thus 
obtained  differ  from  the  known  triacetylmorphine  and 
diacetylcodeine  in  physical  properties,  and  are  said  to 
be  of  medicinal  value. — T.  F.  B. 

C'C-Dialhylbarbituric  acids  ;    Process  for  preparing  . 

E.  Merck.     Ger.  Pat.  174,178,  Oct.  29,  1904. 
Dl^lkylmalonuric     amides,     obtained     from     dialkyl- 
acetylcyanoureas,    are    converted    into    dialkylbarbituric 
acids  by  treating  \vith  concentrated  acids.— T.  F.  B. 
5  -  Mono-     and    dialkyl  -  2  -  imino  -  4.6  -  dioxypyrimidines  '; 

Process  for  preparing  .     Cheni.  Fabr.  auf.  Aktien, 

vorm.  E.  Schering.  Ger.  Pat.  174,940,  Nov.  15,  1904. 
.Alkvlatiox  of  malonyliruanidine  results  in  the  formation 
of  5-inonoalkyl-2-imino-4.6-dio.\yp\Timidinp.s  :  further 
alkvlation  of  the  latter  gives  the  "o-dialkyl  derivatives, 
which  can  be  converted  into  the  corresponding  dialkyl- 
barbituric acids.— T.  F.  B. 

Tanntn-cinnamic  acid  compounds  ;    Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  173,729,  July  13,  1905. 
CoMPOCNDS  of  tannin  and  cinnamic  acid,  which  are  decom- 
posed by  alkalis,  are  obtained  by  the  interaction  of  the 
two  subfitances  in  presence  of  acetic  anhydride  and 
pho«phoru.<)  pentachloride,  oxychloride,  or  the  like. 
Thev  are  of  medicinal  value.— T.  F.  B. 
Bismuth   tannate   approximating   to   bismuth   ditannate   in 

composition  :     Process   for   preparing   a .     Chem. 

Fabr.  von  Hevden,  A.-G.      Ger.  Pat.  172,933,  July  14. 

1905. 
A  SOKMAL  bixmuth  salt  is  added  to  a  solution  of  a  tannate, 
the  hsLfe  of  which  forms  a  soluble  salt  with  the  acid  radical 
of  the  biitmuth  salt,  the  precipitate  is  washed  with  water, 
or  other  suitable  solvent  of  tannin,  and  dried,  the  tempera- 
ture being  kept  low  during  the  whole  process.  The 
prodoct  is  a  yellow  powder,  containing  about  20  per  cent. 
of  bismuth  sesquioxide  (the  product  dried  at  JOO'  C. 
contains  247  jx-r  cent.).  The  aqucou.s  extract  (made 
in  the  cold )  i»  slightly  a^id,  and  gives  a  faint  blue  coloration 
with  ferric  chloride.  The  salt  is  soluble  in  cold  sodium 
hydroxide  solution  and  in  dilute  salt  solution.— T.  F.  B. 
QvinazfJine  ;    Prices*  for  preparing  fr<,m   o-nitro- 

benzald^hydt.     J.  D.  Kiedf-l,  A.-G.     Ger.  Pat.  174  941 

(Xi.  20.   VMiH.  '       ' 

The  yiroduct  obtained  by  condensing  2  mols.  of  formamide 
with  o-nitrobenzaldehyde.  in  pesence  of  gaseous  hydro- 
chloric v\f\,  is  reduced  to   quinazoline  by  means  of  zinc 
doat  and  dilute  acetic  acid,  a<.cording  to  the  equation : 
XTKNH.CHOa 
■^  +  3H2  = 


CftH4-v 


QH. 


\ 


N  :  CH 


+  SRjO  -h  NHj.CHO. 


— T.  F.  B. 
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United  States  Patent. 

Photographic   paper ;    Self-toning ,     C.    S.    Poulseji, 

Valby,  Denmark.     U.S.  Pat.  836,461,  Nov.  20,  1906. 

See  Eng.  Pat.  19.850  of  1905  ;  this  J.,  1906,  198.— T.  F.  B. 

XXIL— EXPLOSIVES,   MATCHES,    &c. 

{Continued  from  page  68.) 

Poivder  and  explosives  of  loiv  freezing  point.     V.    Vender. 
Z.  ges.  S-hiess.  u.  Sprengstoffwesen.  1906,  2,  21 — 22. 

TpE  glycerol  esters  containing  organic  acids  and  nitro 
groups  are  compounds  which  can  be  used  as  explosives, 
and  as  they  have  a  low  freezing  point,  they  possess  advan- 
tages in  this  respect  over  nitroglycerin,  and  can  be  usefully 
emploj-ed  in  conjunction  with  this  latter  body  to  lower 
the  freezing  point  of  gelatin  explosives.  Dinitroacetin 
is  prepared  by  nitrating  monoacetin  (40  parts)  in  a 
mixed  acid  containing  100  parts  of  nitric  acid  of  sp.  gr. 
1-513,  and  fuming  sulphuric  acid  (25  parts),  containing 
25  per  cent,  of  sulphur  trioxide.  The  nitration  is  carried 
out  at  a  temperature  not  exceeding  25°  C,  and  the  product 
is  washed,  first  with  cold  water,  and  afterwards  with  a 
dilute  solution  of  sodium  carbon;ite  at  70°  C.  Dinitro- 
acetin is  a  yellowish  coloured  oil  of  sp.  gr.  1-45  at  15°  C, 
and  contains  12-5  per  cent,  of  nitrogen.  It  is  insoluble 
in  water,  benzene,  and  carbon  bisulphide,  but  easily  soluble 
in  acetone,  ethyl  alcohol,  and  nitroglycerin.  It  readily 
gelatinises  guncotton  containing  a  high  percentage  of 
nitrogen.  A  product  containing  dinitroglycerol  (70  per 
cent.)  and  dinitroformin  (30  per  cent.)  is  prepared  as 
follows  :  Gh'cerol  is  mixed  with  half  its  weight  of  dry 
oxalic  acid  and  heated,  first  to  100°  C,  and  afterwards 
for  20  hours  at  140°— 150°  C.  The  mixture  is  then 
nitrated  with  mixed  sulphuric  acid  and  nitric  acid,  and  the 
resulting  product,  after  washing  with  a  dilute  solution  of 
sodium  carbonate,  can  be  used  directly  for  the  manufacture 
of  a  non-freezing  explosive. — G.  W.  McD. 

English  Patents. 

Hydrocarbon  oils  ;    Emulsifiable  compositions  from . 

F.  W.  Klever.     Eng.  Pat.  27,254,  Dec.  30,  1905.     III., 
page  86. 

Celltdose  ;    Nitration  of  .     G.  C.  de  Briailles,  Paris. 

Eng.   Pat.  2902,  Feb.   6,   1906. 

See  Fr.  Pat.  364,349  of  1906  ;  this  J.,  1906,  911.— T.  F.  B. 

Explosive  compounds.      B.    G.    Reschke,   Hamburg,    Ger- 
many.    Eng.  Pat.  20,309,  Sept.  12,  1906. 

The  patent  relates  to  explosives  containing  ammonium 
nitrate  and  essential  oils,  particularly  adapted  for  use 
in  underground  mines.  The  following  aie  given  as 
examples  of  such  explosives :  A.  Ammonium  nitrate 
(90-0  per  cent.)  and  wintergreen  oil  (10  per  cent.).  B. 
Ammonium  nitrate  (92-8  per  cent.),  fennel  oil  (4-2),  and 
olive  oil  (3  per  cent.).  C.  Ammonium  nitrate  (86-7  per 
cent.),  wintergreen  oil  (2-8),  paraffin  (4-5),  dinitrobenzene 
(1-0),  and  copper  oxalate  (5  per  cent.). — G.  W.  McD. 

Explosives.     0.  Silberrad,   Blackheath,   Kent.     Eng.   Pat. 
18,692,  Sept.   15,   1905. 

The  object  of  the  invention  is  to  produce  a  series  of  nitro- 
glycerin exj)losiyes  having  any  desired  power  and  velocity 
of  detonation.  A  product  of  the  most  suitable  consist- 
ency is  obtained  by  mixing  nitroglycerin  jelly,  containing 
4  per  cent,  of  collodion-cotton,  with  a  "dope  "  containing 
wood-meal  (30  per  cent.)  and  sodium  nitrate  (70  per 
cent.),  in  the  proportions  of  63  jjarts  of  jelly  to  47  parts 
of  dope.  The  same  consistency  is  obtained  with  a  "  dope  "' 
containing  resin  or  bituminous  coal  (12  per  cent.)  and 
sodium  nitrate  (88  per  cent.),  in  the  pioportion  of  about 
.34  parts  of  jelly  to  66  parts  of  dojje.  The  difference  in 
the  absorptive  j)ro[)erties  of  the  dopes  is  utilised  in  order 
to  produce  explosives  of  different  powers  and  velocitiea  of 
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detonation.  The  following  mixtures  form  the  basis  of  the 
finished  explosive,  and  are  used  in  varying  relative  pro- 
portions to  each  other,  according  to  the  work  required  to 
be  done  by  the  explosive  :  (A)  Nitroglycerin  (85-84  per 
cent.),  soluble  nitrocellulose  (3-52),  naphthalene  (0-82), 
resin  (0-82),  and  sodium  nitrate  (9-0  per  cent.).  (B) 
Sodium  nitrate  (70  per  cent.)  and  wood-meal  (30  per  cent.). 
(C)  Sodium  nitrate  (88  per  cent.)  and  resin  or  bituminous 
coal  (12  per  cent.).  (D)  Sulphur  (1-0  per  cent.),  sodium 
benzoate  (0-1),  and  ammonium  perchlorate  (3'9  per  cent.). 
The  finished  explosive  contains  of  mixture  A,  58-3  per  cent.; 
of  mixture  D,  5  per  cent. ;  and  varying  relative  percentages 
according  to  circumstances  of  mixtures  B  and  C.  Naph- 
thalene is  used  for  the  purpose  of  preventing  exudation. 
Resin  is  added  to  reduce  the  velocity  of  detonation  and 
retard  hydrolytic  decomposition.  The  sodium  benzoate 
is  used  for  the  purpose  of  improving  the  keeping  qualities 
of  the  explosive,  whilst  the  sulphur  and  ammonium  per- 
chlorate are  added  for  the  purpose  of  rendering  it  possible 
to  use  the  explosive  with  small  detonators. — G.  W.  McD. 

French  Patent. 

Nitro-explosives  ;    Process   and   apparatu'>   for   increasing 

the   densiti/   of   fusible .      C.    E.    Bichel.   Fr.   Pat. 

369,371,  Aug.  30,  1906. 
Fused  nitro-compounds  such  as  trinitrotoluene,  picric 
acid,  &c.,  are  placed  in  a  water-jacketed  mould,  pro- 
vided with  a  lid  fitting  air  tight,  and  furnished  with  a 
branched  pipe,  by  means  of  which  the  mould  may  be  either 
evacuated  or  placed  under  the  pressure  of  compressed  air, 
carbon  dioxide,  or  other  gases.  By  evacuating  the 
mould  containing  the  fused  nitro-compound,  the  contained 
air  bubbles  are  first  removed.  Compressed  air  or  carbon 
dioxide  is  then  allowed  to  enter,  and  the  fused  mass 
cooled  by  means  of  the  water-jacket.  Under  this  treat- 
ment the  density  of  the  nitro  compounds  is  increased. 
The  density  of  trinitrotoluene,  for  example,  rises  from 
l'3o  to  1*60  at  two  atmospheres,  and  to  1'62  at  four 
atmospheres.  The  density  of  picric  acid  can  be  increased 
from  1*62  to  1'67,  and  that  of  trinitronaphthalene  from 
1-23  to  1-32.— G.  AV.  McD. 
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APPABATUS.  dec. 


Sublimation   apparatus ;    A 
Z.  angew.  Chem 


new .     V.    Sckworzow. 

,  1907,  20,  109. 

The  apparatus  is  shown  in 
the  accompanying  figure. 
The  substance  to  be  sub- 
limed is  contained  in  the 
tube,  c,  closed  by  a  plug,  e, 
of  porous  material  (chalk  or 
earthenware).  This  tube  is 
placed  in  a  larger  glass 
tube,  b,  the  lower  end  of 
which  projects  through  a 
cork  in  the  tubulus  of  the 
glass  vessel,  a,  into  the 
heating-bath,  d,  which  is 
also  provided  with  a  ther- 
mometer, t.  The  tube,  b,  is 
connected  by  a  glass  tube, 
/,  with  a  calcium  chloride 
tube,  or,  if  it  be  desired 
to  work  under  diminished 
pressure,  with  a  pump.^The 
vessel,  a,  is  filled  with  cold 
water,  or,  if  necessary, 
with   a  refrigerating  mixture. — A.  S. 

English  Patent. 
Saccharometer.     H.    Noffke,    Berlin.     Eng.    Pat.    26,264. 

Dec.  16,  1905. 
The  saccharometer,  which  is  intended  for  the  determina- 
tion of  the  fermentable  sugar  in  beer  wort,  consists  of 
a  U-stiaped  tube,  the  lower  part  of  which  is  filled  with 
mercury.  The  longer  arm  of  the  U-tube  is  formed  by  a 
graduated  vertical  tube,  whilst  the  shorter  arm  is  enlarged 


to  form  a  bulb,  into  the  neck  of  which  fits  a  grooved 
glass  stopper  of  the  kind  used  for  dropping  vessels.  The 
groove  in  the  stopper  can  be  made  to  register  with  a  hole 
in  the  neck  of  the  bulb.  .\  weight  is  placed  on  the  stopper 
to  keep  it  in  place  when  using  the  saccharometer.  0-5  c.c. 
of  the  beer  wort  is  introduced  into  the  bulb,  and  0-2  c.c. 
of  barm  added,  and  the  mercury  level  is  adjusted  to  the 
zero  point  on  the  graduated  tube.  The  percentage  of 
fermentable  sugar  in  the  wort  is  estimated  from  the  rise  of 
mercury  in  the  graduated  tube  caused  by  the  carbon 
dioxide  evolved  during  the  fermentation. — A.  S. 

United  States  Patent. 

Gases;:    [Automatic  recording]  Apparatus  for  analysis  of 

.     H.    J.    Westover,    Mount    Vernon,    N.Y.     U.S. 

Pat.  833,274,  Oct.  16,  1906. 


J^t^J 


J^£. 


no 
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Thb  accompanying  Fig.  1  shows  a  plan  view  of  the 
appHratus,  the  "top  of  the  oasinj;  Wins  removed;  and 
Fie.  2  is  an  elevation  of  the  parts  in  whicli  the  analysis 
is  etftxted.  The  gas  to  bo  analysed  enters  the  reservoir,  3, 
through  the  yiyyi,  4.  and  passes  as  required  through  the 
piix\  o.  and  stop-eoi-k.  la.  into  the  analytical  apparatus. 
The  main  drum.  1.  and  reoordinj;  drum.  32,  are  eaused  to 
revolve  on  a  horizontal  shaft  by" the  toothed  wheel.  2,  or 
otherwise  ;  the  rollers.  20  and  25.  running  in  the  cpm 
grooves,  21  and  '26,  on  the  jieriphery  of  the  revolvmg 
dnnn.  cause  the  three-wav  eock.  15.  to  open  and  shut, 
and  the  pressure  vessel.  t>,  to  rise  and  fall,  at  the  proper 
times.  The  analysis  is  etTeeted  as  follows  :  Assuming  the 
jffevious  analvsis"  to  have  been  completed,  the  pressure 
vessel.  6,  rises",  the  cock,  15,  is  opened  to  the  atmosphere 
(at  10),  and  the  contained  liquid,  (lowing  through  the 
flexible  tubes,  7.  into  the  vessel.  S.  drives  the  gas  out  of 
the  measuring  vessels,  51  and  10.  until  only  the  negligible 
amount  of  gas  in  the  small-bore  tube,  11,  remains;  the 
annular  lioat,  40.  and  the  central  tloat,  52.  rise  at  the 
same  time  to  their  highest  limits,  the  bottom  of  the  former 
pres.sine  up  against  the  bottom  of  the  latter.  The  cock, 
15.  now  turns  so  a"  to  admit  fresh  gas  from  the  supply 
tube,  5,  into  the  vessel,  10,  the  pressure  vessel,  6,  descends, 
the  Hoats  descend,  and  the  gas  fills  the  measuring  vessels 
and  float  chamber.  At  this  point  the  rotation  of  the 
<inim  causes  the  cock,  15,  to  close  entirely,  the  pressure 
vessel,  6,  again  ascends,  and  the  contained  liquid  drives 
the  gas  out  of  the  apparatus,  tlirough  the  tube,  9,  into 
the  atmosphere,  until  the  liquid  reaches  the  bottom  of 
the  vessel,  51  ;  a  definite  volume  of  the  gas  to  be  analysed 
J8  now  entrapped,  at  atmospheric  pressure,  within  the 
vessels,  51  and  10.  The  liquid  continues  to  ascend  in 
these  vessels  and  drives  the  gas  into  the  absorption 
vessel.  12,  where  the  constituent  to  be  determined  is 
absorbed  by  the  solution.  The  floats,  46  and  52,  are  again 
at  their  highest  points,  with  the  bottoms  in  contact. 
The  pressure  vessel  now  descends  again,  and  the  liquid 
falls  in  10  and  51  ;  so  long  as  the  pressure  in  the  latter 
vessels  does  not  fall  below  that  of  the  atmosphere  (as 
admitted  by  the  tube,  9),  the  two  floats,  46  and  52,  descend 
at  the  same  speed,  but  sooner  or  later,  according  to  the 
amount  of  gas  removed  by  the  absorption,  the  pressure 
in  51  and  10  will  fall  below  that  outside,  the  float,  46, 
will  descend  more  rapidly  than  float  51,  and  the  two  will 
separate.  The  greater  the  proportion  of  gas  absorbed, 
the  sooner  will  this  separation  occur.  Now,  these  two 
floats  form  part  of  an  electric  circuit  (not  indicated  in  these 
figures),  which  includes  the  electromagnet.  45.  shown  in  Fig. 
1 .  This  electromagnet,  when  in  action,  holds  back  a  record- 
ing finger,  40,  which  normally  tends  to  press  a  strip  of 
recording  pa[»er  (rising  from  the  drum,  30)  against  the  raised 
ink  surface,  33,  on  the  recording  drum.  32.  The  time 
at  which  the  two  floats  .separate,  therefore,  so  as  to 
break  circuit,  controls  the  time  at  which  the  recording 
strip  is  pressed  ajrainst  the  inked  surface  on  the  drum. 
The  inke<l  t-urface  is  narrow  at  one  end,  and  grows  gradu- 
ally broader  towards  the  other  end,  as  indicated  in  Fig.  1  ;  ! 
hence,  the  greater  the  proportion  of  the  absorbed  gas,  [ 
the  broader  is  the  mark  printed  upon  the  recording  strip  j 
of  i»aper. — H.  B. 

ISORGASIC— QUANTITATIVE. 

Zinc  ;     Volumetric  determination  of  .     J.   A.   Muller. 

Bull.  Koc.  Chim.,   19<>7  [4],  1,   13—10. 

I5  the  method   propos<^l   by  Pougct  for  the  volimetiic    ' 
(ieterminalion  of  zirc  (this  J.,  \H'M,  865),  in  which  excess 
of  io'I  '  Id  to  zinc  hulphidc,  and  the  excess  titrated 

with  tc,    a   diflicuity    in  ex|K;rienced    owing   to 

the   1    -  -i  sulphide   Ijccoming  coated   with  sulphur 

formed  by  action  of  the  iodine.  The  author  modifies 
the  method  in  the  following  manner :  The  zinc  sulphide 
is  nr'-^ipitattrfl  in  the  usual  manner,  and  the  excess  of 
hydrojfen  oulfihide  is  removed  by  heating  to  about  .50°  C. 
and  drawing  through,  by  aid  of  a  pump,  a  f:uirent  of 
-carUjn  dioxide.  .S^^me  Ixjiling  water  is  next  added,  the 
7inc  Kulphide  dihurAvf-d  in  hydrrx  hloric  iicul,  and  the 
hydrogen  Hulphide  net  free  determined  by  adding  excess  of  [ 
iodine  and   titrating  the  excess  with  Ihiosulphute. — A.  S.      i 


Cobalt ;    Separation  of from    manganese  and  iron 

by  potassium  nitrite.     W.  Funk.    Z.  anal.  Chem.,  1907, 
46,  1—4. 

Thk  separation  of  cobalt,  as  potassium  cobaltinitrite, 
from  manganese  and  iron  has  been  recommended,  but 
the  author  finds  the  method  to  be  satisfactory  only  in  the 
case  of  separating  manganese  from  cobalt.  In  the  presence 
of  sulphates,  there  should  be  a  less  quantity  of  cobalt 
present,  and  in  any  circumstances  the  amount  of  man- 
ganese should  not  greatly  exceed  that  of  the  cobalt,  in 
order  to  ensure  the  success  of  the  separation.  Iron  is  success- 
fully separated  from  cobalt  provided  that  only  small 
quantities  of  both  metals  are  present,  and  these  in 
solution  as  chlorides.  The  preliminary  reduction  of  the 
iron  to  the  ferrous  state,  proposed  by  Rose,  is  useless, 
since  it  is  reoxidised  by  the  nitrous  acid  afterwards 
liberated. — F.  Sodn. 

Sulphuric  acid;    Determination  of by    the  benzidine 

method.     C.   Friedheim  and  0.   Nydegger.      Z.   angew. 
Chem.,  1907,  20,  9—22. 

The  authors  find  that  the  amount  of  benzidine  sulphate 
carried  away  in  the  filtrate  and  washings  is  very  consider- 
able, but  that  the  precipitate  of  sulphate  always  contains 
"  adsorbed  "  chloride,  and  that  by  properly  choosing  the 
concentration  of  the  solutions  the  errors  arising  from  these 
two  causes  can  be  made  to  compensate  one  another. 
The  sulphuric  acid  or  sulphate  should  be  diluted  so  as  to 
contain  0"1 — 0"2  per  cent,  of  H2SO4,  and  is  precipitated 
by  an  equal  volume  of  benzidine  solution,  made  by  dis- 
solving 0-7  grms.  of  the  base,  adding  20  c.c.  of  hydro- 
chloric acid  of  sp.  gi'.  1.12,  and  diluting  to  1  litre.  After 
10 — 15  minutes,  the  precipitate  is  filtered  off  and  treated 
exactly  as  in  Raschig's  prescription  (this  J.,  1903,  883, 
1066).  The  presence  of  other  substances,  provided  they 
do  not  attack  the  benzidine,  and  are  not  present  in  too 
great  quantity,  does  not  interfere  with  the  determination — 
there  should  not  be  more,  per  molecule  of  sulphuric  acid, 
than  10  mols.  of  hydrochloric  acid,  15  of  nitric  acid, 
20  of  acetic  acid,  5  of  alkali  salt,  or  1 — 2  of  ferric  salt. 
The  presence  of  ferric  salts  is  no  more  disturbing  than  that 
of  ferrous  salts,  and  the  authors  find  that  in  the  case  of 
pyrites,  the  reduction  of  ferric  to  ferrous  salts  prescribed 
by  V.  Knorre  and  by  Raschig  is  not  necessary.  The 
complete  removal  of  the  nitric  acid  is  not  even  necessary  ; 
after  solution  of  the  pyrites,  a  single  evaporation  to  dry- 
ness with  hydrochloric  acid  is  sufficient,  and  the  titration 
of  the  solution  in  hydrochloric  acid  of  the  residue  so 
obtained  gives  accurate  results. — J.  T,  D. 

Sodium  chloride  in  commercial  stannic  chloride  ;   Detection 

and    determination    of .        P.     Heermann.        V., 

page  CO. 

ORG  A  NIC—Q  UA  LIT  A  TI VE. 

Cocoanut  oil ;    Detection  of  —^ —  in  butter  and  other  fats 
and  oils.     J.  Hanus.     XII.,  page  102. 

Conine  ;    Reaction  for .     Gabutti.     XX.,  page  113. 

ORG  A  NIC—Q  UA  NT  IT  A  TI  VE. 

Olue   and  gelatin  ;    Determination  of  the   value  of . 

E.  Halla.     XIV.,  page  105. 

Sugar ;     Composition    and    valuation  of   raw .      H. 

Claassen.     XVI.,  page  108. 

Sucrose  and  reducing  sugars  ;    Determination  of ir^ 

liquid    sugar    products-     F.     G,     Wiechmann.     XVI., 
page  107. 

Butter  analysis.     J.   Bellier,     XVIII^.,   page    lli\ 
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Radioactinium.     O.  Hahn.    Phil.  Mag.,  1907,  18,  165—180. 

Further   work    on    radioactinium     (this   J.,    1906,   559) 
has  shown   that  it  is  produced  directly  from  actinium, 
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and  itself  is  the  direct  source  of  actinium  X.  Radio- 
actinium  emits  only  a-rays,  the  /3-rays  previously 
•observed  coming  from  actinium  B,  one  of  the  disintegration 
products.  For  the  separation  of  radioactinium,  an 
actinium  solution  which  has  been  standing  for  a  few 
months  in  order  to  attain  a  condition  of  equilibrium  with 
respect  to  its  radioactivity,  is  precipitated  several  times 
with  ammonia  in  order  to  remove  actinium  X,  which 
remains  in  sohition.  The  precipitate  is  dissolved  in 
hydrochloric  acid  and  precipitated  with  sodium  thio- 
sulphate  as  previously  described  {loc.  cit.).  The  series  of 
actinium  products,  and  their  period  of  decay  and  kind  of 
Tadiation  are  shown  in  the  following  table  : — 


P-duct.                    '^'tTfi'r^ed'^"          ^^d-tion. 

Radioactinium   

Actinium  X 

^Emanation 

Actinium  A  ^  active    

Actinium  B  )  deposit    

about  19 J  days 

10-2  days> 

3-9  sees. 

36  mins. 

2  mins. 

a-rays 
<i-rays 
"-rays 
rayless 
a;  /3-,  and  7-rays 

— A.  S. 
National  Physical  Laboratory.    Times,  Feb.  2,  1907.    [T.R.] 

The  Board  of  Treasury  have  appointed  a  Committee 
to  inquire  generally  into  the  work  now  performed  at  the 
National  Physical  Laboratory,  with  special  reference  to 
the  character  of  the  tests  undertaken  there  and  the  lines 
on  which  any  further  development  of  the  work  of  the 
laboratory  should  proceed.  The  Committee  will  consist 
of : — The  Right  Hon.  G.  W.  Balfour  (chairman),  Sir 
Andrew  Noble,  Bart.,  K.C.B.,  F.R.S.,  Sir  J.  AVolfe  Barry, 
K.C.B.,  F.R.S.,  ]VIr.  W.  J.  Crossley,  M.P.,  and  Mr.  R. 
Chalmers,  C.B.  Mr.  G.  C.  Upcott,  of  the  Treasury,  will 
act  as  secretary  to  the  Committee. 

Trade  Report. 

Notice  of  Accidents  Act,  1906. 
Stahitory  Rules  and  Orders,  1906,  No.    933. 

The  following  is  the  text  of  an  Order,  dated  Dec.  22, 
1906.  made  by  the  Secretary  of  State  under  the  Notice  of 
Accidents  Act,  1906,  requiring  the  reporting  of  certain 
classes  of  dangerous  occurrences  in  factories  and  workshops, 
whether  personal  injury  is  caused  or  not  :— 

In  pursuance  of  Section  5  of  the  Notice  of  Accidents 
Act,  1906,  I  hereby  extend  the  provisions  of  the  said 
Act  requiring  notice  of  accidents  in  factories  and  work- 
shops to  be  given  to  an  inspector  to  the  following  classes 
of  occurrences  in  a  factory  or  workshop  (including  any 
place  which  for  the  purpose  of  the  provisions  of  the 
Factory  and  Workshop  Act,  1901,  with  respect  to  accidents 
is  a  factory  or  workshop,  or  is  included  in  the  word  factory 
•or  workshop,  or  is  part  of  a  factory  or  workshop)  whether 
personal  injury  or  disablement  is  caused  or  not : — 

All  cases  of — 

Bursting  of  a  revolving  vessel,  wheel,  emery  wheel, 

or  grindstone  moved  by  mechanical  power  ; 

Breaking  of  a  rope,  chain,  or  other  appliance  used 

in   raising    or   lowering    persons    or   goods    by    aid    of 

mechanical  power  ; 

Fire  affecting  any  room  in  which  persons  are  employed 

and   causing   complete    suspension   of    ordinary   work 

therein  for  not  less  than  24  hours. 

H.  J.  Gladstone. 

United  States  ijiports  and  exports  for  fiscal  year 
ENDED  June  30,  1906. 
Oil,  Paint,  and  Drug  Rep.,  Jan.  21 
The  following  table  shows  the  imports  and  exports  of 
certain  articles  : — 

Imports, 

s 

Chemical,  drugs  and  dyestuffs    74, •477, 137 

Oils    13,723,948 

Class  and  glassware 7, .507,823 

Seeds     5,388,043 

Spices    5,188,116 

Fertilisers     4,446,360 

Lead  in  ore 3,534,876 

Cement    1,394,447 


Exports. 

s 

Candles     609,188 

Celluloid  and  manufactures  thereof 340,825 

Cement     1,165,161 

Chemical,  drug«,  dyestuffs,  and  medicines 16,296,642 

Fertilisers,  other  than  crude    766,982 

Glass  and  glassware      2,433,904 

Glue      298,796 

Gunpowder  and  other  explosives 3,568.038 

Matches    72,297 

Mercury   324,937 

Naval  stores    20,075,585 

Oils,  animal    577,218 

Oils,  mineral  77,025.196 

Oil,  vegetable  (other  than  cotton)    2,232,661 

Paints,  pigments  and  colours 3,773,064 

ParaflBn  and  paraffin  wax   8,808.245 

Perfumery  and  cosmetic's     534^095 

Soap      2,781,179 

Starch 1,490,797 

Varnish     839,070 

India  ;    Revised  Valuation  Tariff  of  . 

The  tariff  valuations  in  British  India  have  been  revised 

as  from  Jan.  1st  last ;  the  Customs  notification,  containing 
the  new  tariff  in  full,  is  reprinted  in  the  "  Board  of  Trade 
Journal  "  for  Jan.  17,  1907. 


New   Book. 

Customs  Tariff  of  the  United  Kingdosi  from  1897-8 

TO  1906-7.  [Cd.  3,198.]  Price  3d. 
This  return  gives  particulars  of  the  duties  at  present 
enforced  on  commodities  imported  into  the  United 
Kingdom,  together  with  a  statement  showing  the  various 
alterations  which  have  been  made  in  the  Customs  Tariff 
of  this  country  since  1897. 


Patent  List. 

Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  moaths  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

949.  Radford.  Regenerative  gas-heated  furnaces. 
Jan.  14. 

1076.  Shaw.  Concentrating  or  evaporating  apparatus. 
Jan.  15. 

1077.  Camacho  (Eastman).  Vacuum  production. 
Jan.  15. 

1263.  Jouve  and  Gautier.     See  under  II. 

1290.  Reckliess,  and  Anton  imd  Lehmann  A.-G, 
Rotating  drum  filter.*     Jan.  17. 

1448.  Robert.     Drying  chamber  or  steriliser.*     Jan  19. 

1595.  Douge.     See  under  V. 

1603.  Crawford.  Receptacle  for  the  transport,  storage, 
and  use  of  malt  or  other  material  deteriorating  on  exposure 
to  air.     Jan.  22. 

1692.  Kunick.     Drying  liquids.     Jan.  22. 

1741.  Poncet.  Rotarv  drying  machines.  [Fr.  Appl., 
March  16,  1906.]*     Jan." 23.  ' 

1843.  Kestner.  Abstracting  from  a  liquid  gases  ais- 
solved  therein,  and  purifying  water.  [Fr.  Appl.,  Jan.  24, 
1906.]*     Jan.  24. 

2111.  Wiart.  Process  for  instantaneously  producing  a 
vacuum  in  a  vessel.     [Fr.  Appl.,  Jan.  29,  1906.]*     Jan.  28. 
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2148.  Mecredy  and  Ha\res.     Apparatus  for  obtaining 

dry  products  from  liquids  aud  sonii-liquids.     Jan.  28.  | 

21S2.  James  and  Kiohardson.  Protiuotiou  of  liquid  air 
and  other  liquid  gases.     Jan.  29. 

•2242.  Wiart.  Means  for  protlucinsi  a  vaouum  by  instan- 
taneous condensation  of  steam.*     Jan.  29. 

2373.  Gil!.     Filters.     Jan.  30. 

2596.  Prollius.     Centrifugal  sej^arators.     Feb.  1. 

Complete  Specification.s  Accepted. 

1770  (IWC).  Cotton.     Reverberatory  furnaces.  Jan.  30. 

1852  (1W()K  Siemens  Bros,  and  Co.,  and  Gordon. 
Apparatus  for  measuring  temperatures.     Jan.  3i\ 

4473  (1906).  Mills  (Hendricks).  Desiccating  apparatus. 
Jan.  30. 

5997  (1906),  Ducco.     Rotary  furnaces.     Jan.  23. 

16,002  (1906).  Hatidan  (Aktiebolaget  Separator), 
Centrifugal  separator.     Jan.  23. 

16,009  (1906).  Hoffmann.     Rotary  filters.     Jan.   23. 

18,405  (1906).  Berretz.     Shaft  furnaces  or  kilns.  Jan  30. 

18,576  (1906).  Von  Seemen.  Evaporating  device. 
Feb.  6. 

22,760  (1906).  ^^^liteman  (Hooven).  Centrifugal  sepa- 
rators.    Jan.  23. 

t    26,085  (1906).  Aktiebolaget  Separator.    Centrifugal  sepa- 
rator bowls.     Feb.  6. 

U.— FUEL,    GAS,    AND    LIGHT. 
Appucatioks, 

909.  Helps.     Bunsen  burners.     Jan,  14. 

1075.  Wise  (.Solvay  et  Cie).  Continuous  heat-regene- 
rating arrangement  for  coke  ovens.*     Jan.  15. 

1263.  Jouve    and    Gautier.  Purification    of   gases. 

Jan.  17. 

1313.  Daniels.  Higgins,  and  Daniels.  Gas  producers 
for  use  with  bituminous  coal  or  other  fuel  containing 
volatile  matters.     Jan.  18. 

1446.  Robert.  Artificial  fuel  from  waste  or  refuse.* 
Jan.  19. 

1562.  Wise  (Jones,  Julia  Mfg.  Co.).     See  under  XXIII, 

1604.  Wilputte  and  Brown.  Regenerative  coke  ovens. 
Jan.  22. 

1640.  Campbell  and  CYaig.     Gas  producers.     Jan.  22. 

1724.  Holland.     Gas  producers.     Jan.  23. 

1780.  Broad.  Carburetters  for  producing  combustible 
ga.<i.     Jan.  23. 

1884.  Potter.  Manufacture  of  incandescent  mantles. 
Jan.  25. 

1971  and  1972.  Parker.  Distillation  of  coal  and  other 
hydrocarbonaoeous  .tulwtances.     Jan.  25, 

2(liW).  Lefuting.     See  under  \'II. 

2123.  SiemenH  und  Halske  A.-G.  Manufacture  of 
incandeit^-enee  filament.s  for  electric  lamps  from  metallic 
thorium  containing  oxide.  [Ger.  Appl.,  March  2'J,  1906.]* 
Jan.  28. 

22^)1.  C1inch-Jone«.  Manufacture  of  combustible  gas. 
Jan.  29. 

2226.  Vcrey  and  Downea.  Manufacture  of  peat  blocks 
or  peat  fuel.     Jan.  29. 

2676.  Fi-ltcn  und  Guilleaume-Lahmeyerwerke  A.-G. 
Manufacture  of  water-gaa.  [Ger.  Aj>pl.,'Feb.  3,  1906.]* 
Feb.  2. 

Complete  SpEfiFirATioN.s  Accepted. 

{>29  (Ht06).  Brituih  Thomnon- Houston  (Jo.  (General 
Electric  Co.)  Filamenta  for  incandescent  electric  lamps. 
Jan.  23. 


1100  (1906).  Lake  (Trump).     Gas  producers.     Jan.  23. 

1257  (1906).  Blakelev      Tar   fog   extractor   for   gases 
Jan.  23. 

193(5  and  1942  (1906).   Lake  (Heyl  and  Patterson,  Inc.). 
Coal  and  like  washers.     Jan.  3  ). 

2154  (1906).  Grayson.     Artificial  fuel.     Jan.  30. 

2368  (1906).  Tully  and  Shadbolt.     Apparatus  for  the 
manufacture  of  gas.     Feb.  6. 

3809  (1900).  Claphani    and    Claphara.     Apparatus    for 
extracting  tarry  and  like  matter  from  gases.     Jan.  30. 

7189  (1906).  Bloxara  (Lux).     Manufacture  of  metallic 
filaments  for  electric  ijicandescent  lamps.     Jan.  23. 

13,787  (1906).  Wilton.     Gas  washers.     Feb.  6. 

24,818  (1906).  Winand.     Working  medium  for  internal 
combustion  engines.     Jan.  23 


III.— DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL    WAXES. 

Applications. 

965.  Agostini.      Manufacture     of     paraflBn     candles.* 
Jan.  14. 

1970.  Parker.     Treatment  of  pitch.     Jan.  25. 

2314.  Wynne.     Purification  of  petroleum  oils.     Jan.  30. 

Complete  Specifications  Accepted. 

1257  (1906).  Blakeley.     See  under  II. 

3809  (1906).  Clapham  and  Clapham.     See  under  II. 


IV.— COLOURING     MATTERS     AND     DYESTUFPS. 

Applications. 

1472.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  vat  dyestuffs  and  intermediate  products. 
Jan.   19. 

1592.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  a-oxythionaphthenes.     Jan.  21. 

1593.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  sulphurised  dyestuffs.     Jan.  21. 

1594.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  sulphurised  leuco-bodies.     Jan.  21. 

1946.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  4-nitro-2-chloro-diphenylamine  and  its  derivatives. 
Jan.  25. 

2255.  Ostrogovich  imd  Silbermann.  Production  of 
induline  and  induline-like  colours.     Jan.  29. 

2568.  Holliday  and  Sons,  Turner,  and  Dean.  Direct 
cotton  dyestuffs.     Feb.  1. 

2592.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  a  red  vat  dyestuff  and  intermediate  products. 
Feb.  1. 

Complete  Specifications  Accepted. 

3449  (1900).  Arnold,  Fox,  Scott,  and  Roberts.  Manu- 
facture of  nitro  compounds.     Jan.  23. 

7029  (1906).  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manu- 
facture of  azo  dyestuffs.     Jan.  23. 

14,191  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  containing 
sulphur,  and  of  leuco  compounds  thereof.     Jan.  30. 

14,.'>07  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  containing 
sulphur.     Jan.  23. 

23,864  (1906).  Lake  (Chem.  Fabr.  Gricshoim-Elektron), 
Manufacture  of  sulphurised  dyestuffs.     Jan   23. 
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v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

•  AND    FIBRES. 

Applications. 

912.  Walton.    Dyeing  and  bleaching  machines.    Jan.  14. 

973.  Johnson  (Chem.  Fabr.  Griesheim  -  Elektron). 
Removal  of  fatty  or  oily  matter  from  wool,  hides,  skins, 
&c.     Jan.  14. 

1193.  Blumenthal    and    Wolff, 
materials.*     Jan.  16. 


Mordanting    fibrous 


1383.  Mcrou.  Waterproof  washable  fabric.  [Fr.  Appl., 
Feb.  6,  1906.]*     Jan.  18. 

1549.  Johnson  (Kalle  und  Co.).  Production  of  dis- 
charge efiFects  on  textile  fibres  or  fabrics.     Jan.  21. 

1595.  Douge.  Recovery  of  volatile  solvents  distributed 
jn  the  form  of  vapour  in  factories,  especially  artificial  silk 
factories.     [Fr.  Appl.,  Jan.  22,  1906.]*     Jan.  21. 

1764.  Gottlieb.  Treatment  of  flax  or  like  fibrous 
material.     Jan.  23. 

2356.  Biedermann.  Production  of  two-coloured  or 
many-coloured  effects  on  fabrics  dyed  in  the  piece.   Jan.  30. 

2428.  Pickles  and  Pickles.  Sclireinering  apparatus.* 
Jan.  31. 

2626.  Copley.  Reinforcing  or  maintaining  the  strength 
of  liquor  in  dye  baths  and  the  like.     Feb.  2. 

Complete  Specifications  Accepted. 

27,222  (1905).  Dreaper.  Manufacture  of  artificial  silk 
and  like  filaments.     Jan.  30. 

2906  (1906),  Bousfield  (Soc.  Anon.  Fabr.  de  Sole 
Artific.  de  Tubize).     Manufacture  of  artificial  silk.  Jan.  30. 

5836  (1906).  Bailey.  Machine  for  washing  and  treating 
textile  piece  goods.     Jan.  30. 

11,669  (1906).  Tagliani.  Dyeing  indigo  resist  articles 
in  the  continuous  vat.     Jan.  23. 

12,842  (1906).  Friedrich.  Washing  and  drying  arti- 
ficial threads.     Feb.  6. 

15,160  (1906).  Ribbert.  Preparation  of  discharge 
resists  under  vat  dyestuffs  on  colours  capable  of  discharge 
by  hydrosulphites.     Feb.  6. 

18,508  (1906).  Turlur.  Yarn  dressing  and  drying 
machines.     Jan.  30. 

19,107  (1906).  Lederer.     See  under  XIX. 


VII.— ACIDS,    ALKALIS,    AND    SALTS. 

Applications. 

974.  Johnson  (Chem.  Fabr.  Griesheim-Elektron).  Re- 
moval of  arsenic  from  liquids  and  gases.     Jan.  14. 

1256.  Jaubert.  Decomposition  of  chlorates  and  per- 
chlorates  bv  combustion.  [Fr.  Appl.,  May  23,  1906.]* 
Jan.  17. 

1625.  Van  Berckelaer.  Manufacture  of  sulphates  of 
iron  and  zinc  and  their  derivatives.  *     Jan.  22. 

1638.  Crowther.  Manufacture  of  ferric  sulphate. 
Jan.  22. 

1744.  Knowles.  Manufacture  of  carbonic  acid  gas. 
Jan.  23. 

1844.  Benker.  Manufacture  of  sulphuric  acid  and 
neutral  sodium  sulphate  from  sodium  bisulphate.  [Fr. 
Appl.,  Nov.  21,  1906.]*     Jan.  24. 

2090.  Lessing.  Extraction  of  cvanogen  from  gases. 
Jan.  28. 

2133.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  barium  cyanide  and  barium  oxide.  Jan.  28. 

2144.  Humfrey.     Manufacture  of  litharge.     Jan.  28. 

2484.  Newton  (Bayer  und  Co.).     See  under  "K.^. 


2534.  Grossmann. L'  Treatment  of  ammonia  liquors 
before  and  after  distillation.l^Feb.  1. 

Complete  Specifications  Accepted. 

2685  (1906).  Winstanlev.  Lime  treating  machines. 
Jan.  23. 

12,538  (1906).  Gaillard.  Apparatus  for  concentrating 
sulphuric  acid.     Jan.  30. 

13,882  (1906).  W'alkey.  Conversion  of  tribasic  phos- 
phate of  lime  into  monobasic  phosphate  of  lime  and  oxide 
of  calcium.     Jan.  30. 

13,970  (1906).  Jolmson  (Chem.  Fabr.  Griesheim-Elek- 
tron). Manufacture  of  aluminium  hydroxide  and  alu- 
minates.     Jan.  23. 

21,461  (1906).  Garroway.  Manufacture  of  acetate  of 
alumina  and  by-products.     Jan.  23. 

27,290  (1906).  Qe.  des  Prod.  Chim.  d'Alais  et  de  la 
Camargue.  Removal  of  silica  from  aluminate  of  soda  in 
the  manufacture  of  alumina.     Jan.  30. 


IX.— BUILDING     MATERIALS,   CLAYS,   MORTARS, 
AND    CEMENTS. 

Applications. 

1197.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Treatment  of  refractory  materials.     Jan.  16. 

1381.  Miller.    Manufacture  of  artificial  asphalt.    Jan.  18. 

1636.  Ohlsson.  Partially  impregnating  wood  and  other 
materials.     Jan.  22. 

1646  and  1647.  Collos  Portland  Cement  Co.  (Colloseus). 
Manufacture  of  cement.     Jan.  22. 

1766.  Wilmer.     Artificial  marble.     Jan.  23. 

1958.  RoDian  Brick  Co.,  Ltd.,  and  Schauermann.  Manu- 
facture of  bricks,  pottery,  building  and  like  blocks.  Jan.  25. 

2131.  Matcham.  Cement  kilns,  and  burning  cement 
therein.*     Jan.  28. 

2442.  Laeufer.  Artificial  wood,  [f  .S.  Appl.,  Jan.  31, 
1906.]*     Jan.  31. 

2460.  Brooks  (Asbestos  Wood  Co.).  Production  of 
refractory  materials.*     Jan.  31. 

2605.  Charles.  Manufacture  of  artificial  stones  and 
building  materials.     [Ital.  Appl.,  March  1,  1906.]*    Feb.  I. 

Complete  Specifications  Accepted. 


1635  (1906).  Nav  and  Ravello. 
Jan.  23. 


Cement  composition 


9785  (1900).  Berglund.  Manufacture  of  bricks  of 
calcareous  sand  or  the  like.     Feb.  6. 

11,686  (1906).  Wakefield.  Non-heat-conducting  com- 
position for  boilers  and  steam- pipes.     Jan.  30. 

20,298  (1906).  South,  Payne  and  Payne.  Cement. 
Jan.  23. 

24,477  (1906).  Weaver.     Concrete  mixtures.     Feb.  6. 


X.— METALLURGY. 
Applications. 

3310a  (1906).  Crowley  and  Payne.  Alloy  or  spelter  for 
surfacing  metals  to  facilitate  joining.     Oct.  25. 

906.  Cowper-Cowles.  Removal  of  scale  and  oxide  from 
metallic  surfaces.     Jan.  14. 

1085.  Cowper-Coles.  Magnetic  separators.*  Jan.  15. 
.1174.  Powell.     Manufacture  of  steel.     Jan.  16. 

1259.  Frith  (Grist).  Treatment  of  steel  and  steel  alloys. 
Jan.  17. 

1344.  Merralls.  Cyaniding  process  and  apparatus.* 
Jan.  18. 
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1431.  Booh  (ProckHt,  and  Nordbohmisohe  Automobil 
Zentrale).  Soldering  aliinuniuiu.  aluminium  allovs.  &c. 
Jan.  ll». 

1537.  Heskett.  Continuous  extraotion  of  zinc  from  its 
sulphide.     Jan.  21. 

1615.  Tw\Tiam.  Concentration  of  argillaceou.s  iron 
ores.     Jan.  22. 

Id39.  Gutensohn.  Kecoverv  of  tin  fioin  tin  slag. 
Jan.  22. 

Ifi99.  Pratt.     Refining  oop}X>r.     Jan.  22. 

20oS.  Suhuan.  Separation  of  zinc  from  its  sulphate. 
Jan.  2t). 

2361.  Schiebor.  Welding  copper,  nickel,  and  their 
alloy*.     Jan.  30. 

2377.  Hadfield.  Improving  the  magnetic  qualities  of 
a  magnetic  body.     fl'..S.  Appl..  July  5.  190li.l*     Jan.  30. 

2436.  Xcttell  and  Xettell.  Treatment  of  complex  and 
other  ores;.     Jan.  31. 

2446.  Fraser  and  Blackie.  Obtainment  of  metallic  lead. 
Jan.  31. 

Complete  Specific.\tioxs  Acceptkd. 

24.647  (1905).  Sterne  (Block).  Drying  air  for  metal- 
hirgical  operations.     Feb.  6. 

25.122  (1905).  Hybinette-  Process  of  separating 
metals.     Feb.  6. 

800  (1906).  Sterne  (Block).  Desiccation  of  air  in 
metallurgical  operations.     Jan.  23. 

960  (1906).  Webb.  Bretteli.  and  .\damson.  Smelting 
iron  and  other  metals.     Jan.  23. 

8667  (1906>.  Coslett.  Treatment  of  iron  or  steel  to 
prevent  oxidation  or  rusting.     Jan.  30. 

8894  (1906).  Dannert.  Production  of  metallic  allovs. 
Jan.  23. 

12.729  (1906).  Rou.sseau.  Melting  and  converting 
furnaces  for  steel  and  other  metals.     Jan.  30. 

17.699  (1906).  Jayne  and  Knight.  Apparatus  for 
extracting  gold  from  auriferous  sand  bv  amalgamation. 
Jan.  30. 


XI.— ELECTRO-CHEMISTRY   AND   ELECTRO- 
METALLURGY. 
Appucatioxs. 

1628a  (1906).  Schmitz.  Electroplating  apparatus.* 
Jan.  21. 

lOSO.  See.  des  Proc.  Gin  pour  la  Mvtalhirgie  Electrique. 
Electric  induction  furnaces.  [Fr.  Appl.,  March  7,  1906.]* 
Jan.  I'). 

\(i5H.  Gronwall,    LindMatl.   and   Stalhane.  Electric 

smelting  furnace*..     [Swed.  A^jpl.,  Jan.  2(5,  1900.]*  Jan.  22. 
1678.  Connolly.     Insulating  materials.     Jan.  22. 

Complete  Specikications  Accepted. 

1628  and  1628a  (1906).  Schmitz.  Electroplating 
apparatuM.     Jan.  30. 

25.J2  (1906).  Bett.H.     Electric  furnaces.     Feb.  G. 
943.5  (19f>«).  Jklwards  (Hille  und  .Muller).     Dejxisiting 
metal  coatingH  on  sheet  metal  by  electrolysis.     Jan.  30. 

22.319  (HK>6).  Dannert.  Increasing  the  electric  capacity 
of  sfxingy  lead  plates  for  storage  batteries.     Jan.  23. 

28.370  (1906).  Hiorth.     Electric    furnaces.     Feb.    6. 

28,959  (1906).  Hiorth.  Electric  smelting  furnaces. 
Jan.  30. 

XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

APPLICATI05S. 

14"0.  Steimel.    Purification  of  lubricating  oil.*  Jan.  19. 


1771.  Savary.     Antiseptic  soaps.*     Jan.  23. 

2493.  Fischer  (Knopf).  Production  of  oil  and  elements 
of  ointment.*  soluble  in  water. 

2519.  Soc.  Fran^.  La  Cremouline.  Super-alkalinated 
dry  soap  in  compressed  cakes.  [Fr.  Appl.,  Jan.  7,  1907.]* 
Jan.  31. 

Complete  Specifications  Accepted. 

26  917  (1905).  Harvey  and  -Simpson.  Decomposition, 
of  oils  and  other  organic  bodies.     Jan.  30. 

6712  (1906).  Jackson.     Detergent.     Feb.  6. 

18,810  (1906).  Arceluz.  Lubricating  composition. 
Jan.  30. 

21,172  (1906).  Boult  (Van  de  Kerckhove).  Treatment, 
of  vegetable  oils.     Feb.  6. 


XIII.— PIGMENTS.  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 

Application. 

3413  (1906).  Ellis.    Paint  and  varnish  remover.  Jan.  23. 

{B.) — Resins,  Varnishes. 
Application. 
2559.  Laboschin.     See  under  XX. 

(C.) — India-Rubbeu. 
Applications. 

1426.  Morris  and  Mitchell.     Resilient  material.  Jan.  19. 

2065.  Brownlow.     Artificial  rubber.*     Jan.  28. 

2289.  Passmore.     Preparation  or  regeneration  of  rubber. 
Jan.  29. 

Complete  Specification  Accepted. 

2791  (1906).  Jaclcson.     Manufacture     of     india-rubber 
and  like  compositions.     Feb.  6. 

XIV.— TANNING,   LEATHER,    GLUE,     SIZE,     &c. 

Application. 

973.  Johnson  (Chem.  Fabr.  Griesheim-Elektron).     See 
under  V. 

Complete  Specification  Accepted. 

2230  (1906).  Glasel.     Tanning  and  depilating  hides  and 
skins.     Feb.  6. 

XV.— MANURES,    &c. 

Complete  Specification  Accepted. 

26,887  (1905).  Thompson  (Schlutius).     Manufacture  of 
artificial  manures.     Jan.  30. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 

Complete  Specification  Accepted. 

2859  (1906).  Ahrberg.     Centrifugal    machines    used    in 
the  manufacture  of  sugar.     Feb.  6. 

XVII.— BREWING,  WINES,  SPIRITS,  Sec. 

Applications. 

978.  Goldsmith,  and  The  British  Xylonite  Co      Puri- 
fication of  alcoholic  and  other  substances.     Jan.  14. 
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1101.  Mackenzie  (Deekebach).  Process  for  cooling 
wort.*     Jan.  15. 

1602.  Crawford.  Process  and  apparatus  for  brewing. 
Jan.  22. 

1603.  Crawford.     See  under  1. 

1959.  Eisner  and  Guttwein.  Drying  green  malt.  [Ger. 
AppL,  May  9,  1906.]*     Jan.  25. 

2591.  Revnaud  and  Frestadius.  Treatment  of  pot -ale. 
Feb.  1. 

Complete  Specifications  Accepted. 

1962  (1906).  Faulkner,  and  Savilles,  Ltd.  -See  under 
XVIII/1. 

3885  (1906).  Reid,  Le  May,  Christian,  and  Adlam. 
Treatment  of  beer,  stout,  cider,  and  other  fermented  liquids. 
Jan.  23. 

16,741  (1906).  Cousins.  Treatment  of  spirituous  liquors. 
Jan.  30. 


XVIII.— FOODS  ;      SANITATION,  WATER 
PURIFICATION;    AND    DISINFECTANTS. 

{A.) — Foods. 

Applications. 

1041.  De  Crignis.  Production  of  a  readily-digested 
foodstuff  from  grain.*     Jan.  15. 

1667.  Harrison.     Food  materials.  *     Jan.  22. 

Complete  Specifications  Accepted. 

1962  (1906).  Faulkner,  and  Savilles,  Ltd.  Production 
of  material  for  use  as  veast  food  from  brewers'  grain. 
Jan.  23. 

10,767  (1906).  Bath  and  Allard.  Antiseptic  compound 
for  preserving  milk.     Jan.  30. 

22,006  (1906).  Miiller.  Manufacture  of  an  alimentary 
product.     Jan.  23. 

27,153  (1906).  Kurz.     Preservation  of  meats.     Jan.  30. 

(B.) — Sanitation  ;    Water  Purification. 

Applications. 

1079.  Ryder  and  Wilson.  Materials  for  purifying  air.* 
Jan.  15. 

1843.  Kestner.     See  under  I. 

1879.  Craven.     Treatment  of  sewage.     Jan.  25. 

1940.  Chabanel.     Treatment  of  sewage.     Jan.  25. 

2166.  Kriiger.     Water  purifying  apparatus.*     Jan.  28. 

Complete  Specifications  Accepted. 

10,050  (1906).  Candv.  Treatment  of  hard  water. 
Jan.  23. 

14,968  (1906).  Ogden.  Apparatus  for  purifying  the 
medium  in  sewage  and  other  filtering  beds.     Jan.  23. 

17,997  (1906).  Evans-Jackson  (Oesterr.  Verein  f.  Cellu- 
lose-fabr.).     Purifying  the  water  used  in  factories.   Feb.  6. 

(C. ) — Disinfectants. 

Complete  Specification  Accepted. 


20,680  (1906).  .  Houghton. 
Jan.  30. 


Antiseptic     compounds. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Application.s. 

1314.  Langheck  und  Co.     Covering  paper  or  other  sur- 
faces with  gelatin.     [Ger.  Appl.,  May  18,  1906.]*     Jan.  18. 

1903.  Schmidt.     Restoration  and  re-application  of  the 
waste  waters  of  paper  machines.     Jan.  25. 


1975.  Rylance  and  Hills.  Manufacture  of  waterproof 
paper.     Jan.  26. 

2026.  Wetter  (Knoll  und  Co.).  Manufacture  of  acid 
esters  from  cellulose  or  its  transformation  products.* 
Jan.  26. 

2113.  Jacobs,  Jacobs,  and  Brockwell.  Non-inflam- 
mable substitute  for  celluloid.     Jan.  28. 

2432.  Howarth.     Blotting  paper.     Jan.  31. 

2511.  Feeny  (Bemberg  A.-G.).  New  cellulose  com- 
pound.*    Jan.  31. 

Complete  Specifications  Accepted. 

5219  (1906).  Harrison  (Parker).  Reclaiming  pulp  from 
waste  water.     Jan.  30. 

14,253  (1906).  Pantin  and  Tolputt,  Exors.  of  Abel 
(Act.-Ges.  f.  Anilinfabr.).  Manufacture  of  cellulose  esters 
of  fatty  acids.     Jan.  3  J. 

19,107  (1906).  Lederer.  Cellulose  compounds  and  their 
application  for  the  manufacture  of  filaments,  films,  &c. 
Jan.  30. 

23,684  (1906).  Scheufelen  and  Scheufelen.  Removing 
glaze  from  printed  paper.     Feb.  6. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

942.  Daege,  Knoll,  and  Knoll.  Compounds  suitable  for 
use  in  medicine  and  pharmacy.*     Jan.  14. 

1948.  Imray  (Basle  Chemical  Works).  Manufacture  of 
camphene.  *     Jan.  25. 

2484.  Newton  (Bayer  und  Co.).  Manufacture  of  new 
iodine  preparations.     Jan.  31. 

2520.  Bedford  and  Williams.  Reduction  of  organic 
substances.     Jan.  31. 

2559.  Laboschin.  Rendering  volatile  oils,  balsams,  &c., 
soluble  in  water.  *     Feb.  1. 

2565.  Boult  (Miersch).  Obtaining  aromatic  sulphonic 
acids  and  their  alkaU  salts  from  sulphonating  mixtures.* 
Feb.  1. 

2586.  Soc.  Anon.  Etabl.  Poulenc  Freres,  and  Fourneau. 
Preparation  of  amino-aeid  alcohols  and  their  derivatives. 
[Fr.  Appl.,  Feb.  1,  1906.]*     Feb.  1. 

Complete  Specifications  Accepted. 

678  (1906).  Tompkins.  Productionofchloracetic  ether. 
Jan.  23. 

3449  (1906).  Reid  and  others.     ScexinderW. 

7297  (1906).  Lance  and  Elworthy.  Manufacture ^of 
methyl  alcohol  from  methane.     Jan.  23. 

8266  (1906).  Weizmann,  and  Clayton  Aniline  Co. 
Manufacture  of  isobornyl  esters.     Jan.  30. 

15,064  (1906).  Anhalt-Ges.  Production  of  permanently 
clear  tinctures.     Jan.  30. 


XXI.— PHOTOGRAPHIC   >LA.TERIALS   AND 
PROCESSES. 

Applications. 

993.  Schwartz.  Preparation  of  paper  for  photographic 
purposes.*     Jan.  14. 

1229.  Wishart.  Daylight  development  of  photographic 
plates  and  films.     Jan.  17. 

1314.  Langheck  und  Co.     See  under  XIX. 

1454.  Smith.  Manufacture  of  films  for  photographic 
and  other  purposes.     [Ger.  Appl.,  Jan.  19,  1906.]*  Jan.  19. 

1883.  Croft.  Photographic  printing  papers  or  surfaces. 
Jan.  25. 


PATENT  LIST. 


[Feb.  15,  1907. 


1928.  Hans.  Producing  photographs  on  porcelain, 
metal,  glass,  i!tc.     Jan.  25. 

2155  and  215«i.  Cooper.  Photographic  printing-out 
papers.     Jan.  28. 

2461.  Smith  and  Merokens.  The  bleach-out  process  of 
colour  photography.     [Ger.  Appl..  Feb.  2.  1906.]*  Jan.  31. 

2402.  Smith  and  Merckens.  Sensitising  bleaching-out 
colours.     [Ger.  AppL,  Feb.  3,  1900.]*    Jan.  31. 


XXII.— EXPLOSIVES.    MATCHES,    &c. 
Appucatioxs. 

1354.  Haffner.  Manufacture  of  matches.  [Belg.  Appl., 
Jan.  IS,  1900.]*     Jan.  18. 

1357.  Haffner.  Icnition  mass  for  matches.  [Belg. 
Appl.,  Feb.  21,  liXlO.l*     Jan.  18. 

17S4.  Rheinische  D\-namitfabrik.  Manufacture  of 
plastic  nitroglvcerin  explosives.  [Ger.  Appl.,  Feb.  10, 
1906.]*     Jan.  23. 

1S60.  Cocking.     Manufacture  of  nitrocellulose.    Jan.  24. 


2286.  Wessel.  Manufacture  of  explosives.  [Appl.  in 
Norway,  Feb.  7,  1900.]*     Jan.  29. 

Complete  Specifications  Accepted. 

1573  (1906).  Grobet.  Manufacture  of  safety  explosives. 
Jan.  30. 

2985  (1906).  Laszcz\Tiski.  Manufacture  of  explosives. 
Jan.  23. 

16,809  (1906).  Thompson.  Machines  for  cutting  ex- 
plosive powder  strips.     Jan.  23. 

19,781  (1906).  Silberrad.  Explosives  for  propellant 
purposes.  [Secret  Document  under  Sect.  44,  Patents  Act, 
1883.]    Jan.  23. 

1354  (1907).  Haffner.     Manufacture  of  matches.  Feb.  6. 


XXIIL— GENERAL    ANALYTICAL    CHEMISTRY. 

Applications. 

1562.  Wise  (Jones,  Julia  Mfg.  Co.).     Method    of    and 
apparatus  for  analysing  gases.     Jan.  21. 

2419.  Grossmann.     Portable  refractometer.     Jan.  31. 
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THE    DETERMINATION    OF    HIGHER    ALCOHOLS 

IN    SPIRITS. 

Part  I. — The  "  Ester-Iodine  "  Method. 

BY  C.  H.  BEDFORD,  D.SC,  M.D.,  I.M.S.,  AND  R.  L.  JENKS,  F.I.C. 

(From  the  Central  Excise  Laboratory  for  India,  Kasauli.) 
(Communicated  by  the  Hon.  f^'ec.  of  the  Section.) 

In  a  report  recently  furnished  by  one  of  us  to  the 
Government  of  India  ("  On  the  Quality,  Manufacture 
and  Excise-Control  of  Alcoholic  Liquors  in  India ") 
reasons  were  given  for  determining  the  higher  alcohols 
in  the  very  large  number  of  potable  spirits  then  examined 
by  means  of  the  Allen-Marquardt  process  rather  than  by 
any  other  existing  method.  At  the  beginning  of  the 
investigation  all  recognised  methods  had  been  carefully 
tested  comparatively,  with  the  result  that  Rose's  chloro- 
form process  and  Sava  lie's  sulphuric  acid  method  and 
their  various  modifications  were  definitely  rejected  as 
being  unsound  theoretically,  and  as  giving  misleading 
results  in  practice.  Tlie  Allen-Marquardt  process  (Allen's 
"  Commercial  Organic  Chem  stry,"  1898,  vol.  i.,  p.  154) 
was  found,  after  due  trial  with  known  weights  of  pure 
alcohols,  to  have  the  objection  that  although  amyl  alcohol 
by  itself  can  he  determined  with  a  high  degree  of  accuracy, 
the  intermediate  alcohols  (normal  butyl,  isobutyl,  and 
normal  propyl)  are  also  returned  but  with  notably  low 
results,  whilst,  in  addition,  isopropyl  alcohol  is  theoretically 
undeterminable  by  the  method,  owing  to  its  oxidation 
to  acetone  instead  o'  to  an  acid.  It  appears,  then,  that 
this  method  gives  in  the  case  of  spirits  neither  amyl 
alcohol  only  nor  the  whole  of  the  alcohols  higher  than 
ethyl. 

Section  I.  of  Table  A  records  some  of  many  actual 
results  in  illustration  of  the  above.  Throughout  the 
table  the  quantities  are  stated  in  milligrams  and  the 
amounts  found  are  calculated  as  a  percentage  of  the 
amount  taken.  This  is  a  somewhat  severe  mode  of 
returning  the  residts  as  the  quantities  dealt  with  are  so 
small,  but  it  appears  the  most  convenient  for  the  purpose 
in  view. 

The  losses  shown  in  Section  I.  may  be  due  to  two 
causes  : — (1)  The  failure  of  carbon  tetrachloride  to  extract 
the  intermediate  alcohols  from  the  alcoholic  brine  solution 
(density,  1-1)  ;  or  (2)  loss  by  washing  the  tetrachloride 
extract   before   oxidation. 

Section  II.  of  the  table  shows  that  part  of  the  losses 
observed  arise  from  the  second  cause,  i.e.,  in  the  later 
stages  when  the  carbon  tetrachloride  solution  of  the 
higher  alcohols  is  washed  Avith  (a)  saturated  brine  to 
remove  the  small  quantity  of  ethyl  alcohol  also  dissolved 
in  the  tetrachloride,  and  {h)  w  ith  saturated  sodium  sulphate 
to  remove  chlorides  and  any  remaining  traces  of  ethyl 
alcohol. 

It  was  thus  clear  that  the  results  obtained  by  the 
Allen-Marquardt  process  practically  represent  amyl 
alcohol  together  with  small  percentages  of  lower  alcohols, 
and,  for  the  purposes  of  the  Government  inquiry  above 
refeiTcd  to,  the  proces.s  was  adopted  on  the  following 
grounds  : — 

(1)  The  method  is  an  accepted  one  and  many  results 
obtained  by  it  are  on  record. 

(2)  The  Indian  liquors  under  investigation  were  mainly 


of  the  pot-still  type,  and  direct  fractionation  indicated  a 
great  preponderance  of  amyl  over  other  higher  alcohols. 

(3)  No  time  was  then  available  for  re-examining  the 
whole  question  and  devising  a  new  method. 

(4)  Amyl  alcohol  is  the  most  important  higher  alcoho 
from  the  point  of  view  of  physiological  activity. 

Patent-still  spirits  (unless  sophisticated),  and  more 
particularly  when  "  rectified,"  show  very  moderate 
amounts  of  fusel  oil  by  this  method,  and  it  was  clear 
that  fairly  large  quantities  of,  say,  normal  propyl  and 
isobutyl  alcohols  might  be  present  and  yet  escape  deter- 
mination. In  view  of  the  very  extended  use  of  pat?nt- 
still  spirit  for  potable  jjurposes  and  the  injurious  effects 
popularly  attributed  to  it  when  sold  in  the  form  of  cheap 
spirits,  a  method  of  determining  accurately  the  inter- 
mediate alcohols  {i.e.,  those  between  ethyl  and  amyl) 
has  become  necessary.  For  this  purpose,  the  losses 
caused  by  the  washing  stages  were  first  examined,  known 
weights  of  the  chief  liigher  alcohols  in  dry  carbon  tetra- 
chloride being  washed  with  various  agents,  the  tetra- 
chloride being  then  separated  and  oxidised.  ( ^ )  It  was 
found  that  washing  with  saturated  sodium  sulphate 
solution  caused  practically  no  loss  in  the  case  of  the 
butyl  alcohols  dissolved  in  carbon  tetrachloride,  but  that 
it  removed  a  large  percentage  of  the  two  propyl  alcohols. 

Saturated  calcium  chloride  solution  gave  excellent 
results  with  the  two  butyl  alcohols  and  normal  propyl 
alcohol,  though  an  appreciable  amount  of  isopropyl 
alcohol  was  removed  by  it.  These  results  indicated  a 
mode  of  improving  the  washing  stages  of  the  Allen- 
Marquardt  process,  but  left  for  further  treatment  the 
defective  extraction  from  the  brine  preparation  ;  and, 
what  is  the  most  practical  disadvantage  of  the  whole 
method,  the  serious  length  of  time  (three  days)  required 
to  complete  an  analysis  by  it. 

Under  these  circumstances,  the  method  of  csterifyi-ng 
witli  nitrous  acid  a  solution  of  the  higher  alcohols  in 
carbon  tetracliloride,  liberating  the  nitrous  acid  and 
titrating  with  permanganate,  as  put  forward  by  Beckmann. 
was  again  examined,  earlier  attempts  to  utilise  the  method 
having  failed.  Various  modifications  of  the  process  have 
been  described  by  him  from  time  to  time,  each  differing 
from  the  last  to  a  considerable  extent  (Z.  Untersuch.- 
Nahr.-  u.  Genussm,  1899,  709  ;  1901.  1059  ;  1905,  143 ; 
and  this  J.,  1900,  383  ;  1902,  193  ;  also  "  Analyst, '1905, 
369.) 

Section  III.  of  Table  A.  shows  the  kind  of  results 
obtained  by  the  1901  method,  which  made  its  adoption 
impossible  for  the  purposes  of  the  previously-mentioned 
({overnment  inquiry.  The  second  and  improved  set 
of  resiUts  was  obtained  by  separating  the  aqueous  solution 
of  nitrous  acid  from  the  tetrachloride,  and  then  filtering 
it  before  titration.  The  determination  of  nitrous  acid 
by  permanganate  solution  in  the  presence  of  various 
alcohols  and  of  the  organic  matter  derived  from  the  ice 
is  theoretically  unsound,  and  this  step  alone  renders  all 
forms  of  the  Beckmann  method  unworkable.  Other 
details  are  equally  open  to  criticism.  By  the  1901 
method  a  large  proportion  of  the  intermediate  alcohols 
present  is  extracted,  and  the  amyl  alcohol  factor  cannot 
fairly  be  used  for  the  whole  amount  found  unless  this  is 
clearly  realised  and  allowed  for.  Further,  the  mode  of 
washing  is  tedious  and  costly  in  material.  By  the  entirely 
different  1905  melhod,  little  more  than  amyl  alcohol  is 
extracted,  and  of  this  an  appreciable  amount  is  lost 
again  by  the  mode  of  washing  adopted.     For  example  : — 

Section  IV.  of  Table  A.  shows  how  readily  plain  water 
removes  the  alcohols  from  their  solution  in  carbon  tetra- 
chloride. In  every  instance  the  amount  lost  was  found 
in  the  aqueous  waslnniis  by  simply  oxidising  and  titrating 
a  distillate.     It  was  therefore  necessary  both  to  revise 


(»)  The  resuU.s  with  isopropyl  .alcohol  wcro  curried  out  to  coni- 
plf-te  the  series  after  a  method  for  determining  this  alcohol  {vide 
infra)  had  been  devised. 

Jl 
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the  conditions  for  extraction  and  to  substitute  a  trust- 
worthy method  for  the  fallacious  jiernmnnauato  titration.  (2) 

DunstanandDyinond(Pharm.  J.  (3).  19, 741.and  Sutton's 
'■  Volumetric  An»l>-sis  "  (liKU),  270)  have  shown  how  to 
deteruiiuc  orijanic  nitrites  bv  allowinij  them  to  aet  on 
an  acid  solution  of  potassium  iodide  ui  a  llask  void  of 
oxy^n.  and  then  titrating  the  liberated  ioiline  witli 
thiosulphate.  We  have  sueeessfidly  applied  the  method 
with  certain  niodifieations  to  the  present  purpose.  The 
apparatus  figured  in  Sutton  (/or.  iiV. )  proved  difhcult 
of  manipulation,  owini:  to  the  softening  action  of  the 
carbon  tetrachloride  on  the  rubber  joint,  and  the  rapid 
deterioration  of  all  rubber  tubes  which  occurs  in  India. 
We  prefer  to  use  an  ordinary  jiear-shaped  separator  funnel 
of  about  12  oz.  cajvuMty  anil  3.V  in.  in  diameter,  provided 
with  a  well-ground  stopper  and  tap,  the  stem  of  which 
is  about  5/16  in.  broad,  and  is  cut  to  a  length  of  2  in., 
terminating  with  a  chisel  edge.  Tliis  is  connected  by  a 
rlean-bored  rublx^r  stopper  to  a  round-bottomed  flask 
of  8  or  9  oz.  capacity.  The  whole  is  conveniently  hung 
in  a  3}  in.  ring  (wrapj>ed  with  cotton)  on  an  ordinarj- 
retort-stand,  and  the  contents  of  the  lower  vessel  can 
thus  be  vigorously  shaken  even  without  removing  it 
from  the  stand.  A  2.}  in.  ring  (also  wrapped  with  cotton) 
is  brought  up  to  the  base  of  the  flask  whenever  it  is  desired 
to  fix  the  whole  rigidly,  and  is  lifted  an  inch  or  so  higher 
when  it  is  necessary  to  shake  the  contents  of  the  upper 
vessel.  The  tap  and  its  socket  must  be  ri^rrously  clean  and 
dry  before  use,  and  should  be  freely  covered  with  vaseline, 
so  that  the  whole  apj)ears  translucent  when  in  position. 
^^'hen  the  flask  has  been  freed  from  air  by  boiling,  the 
flame  is  removed  with  one  hand  ;  the  tap  is  simultaneously 
closed  with  the  other,  and  then  screwed  firmly  into  exact 
position  with  both  hands.  If  the  tap  is  properly  dried 
and  greased  at  the  start  it  will  remain  airtight  and  will 
move  freely  when  the  apparatus  is  quite  cold,  though  it 
may  appear  to  be  jammed  whilst  cooling  is  taking  place. 

This  form  has  proved  most  satisfactory  in  working, 
one  P{>ecial  feature  being  that,  if  the  glass  stopper  is 
alway.s  placed  in  the  funnel  whenever  liquid  is  pas.sed 
through  the  tap  to  the  lower  ves.sel,  the  risk  of  air  being 
carried  into  the  latter  is  greatly  diminished.  When  a 
solution  of  amyl  nitrite  in  carbon  tetrachloride  was  added 
to  the  acid  solution  of  pota.ssium  iodide  in  the  vacuous 
flask,  only  a  small  amoiuit  of  decomposition  took  place. 
It  required  persistent  shaking  and  subsequent  standing 
for  nearly  24  hours  to  effect  liberation  of  iodine  equivalent 
to  all  the  nitrite  present.  By  boiling  the  iodide  solution 
down  to  about  10  c.c,  adding  the  carbon  tetrachloride 
sohitioii  and  then  running  in  about  20  c.c.  of  stron^ 
alcohol  (eg.,  S.V'.R.)  the  nitrite  is  quantitatively  decom- 
posed, usually  after  vigorous  shaking  for  a  few  minutes, 
though  it  is  desirable  to  allow  the  flask  to  stand  for  about 
an  hour  before  actual  titration  and  to  keep  it  under 
obHer\-ation  ffir  some  hours  longer.  This  hindrance  to 
the  rapidity  of  the  method  is  most  marked  in  the  case 
of  amyl  alcohol  by  itself;  the  lower  alcohol  nitr.tes 
'■  '    much   more  readily  and  their  presence  (as  in 

apijears   to   hasten   the  decomposition   of  the 

•*•". ii.fKjund    itself.     Section    V.    of   Table    A    gives 

the  results  of  the  first  three  cx))eriment8  made  in  this 
manner  on  an  unknown  solution  of  commercial  amvl 
nitrite  in  carbon  tetrachloride  in  support  of  the  statements 
made  by  I>unstan  and  Inmond  ((or.  cit.).  Section  VI. 
-^iltB  obtained  by  esterifying  known  weights 
alcohols  diftsolvcd  in  carbon  tetrachloride  and 

'•   ■    ■'i'    them    by    the    iodine    method.      .As    regards 

the   details   of   esterifif  ation.    p.issing   dried    nitrous   acid 

gas  into  the  carbon  tetrachloride  solution  proved  tedious 

and  incf/nsfant.     Bef-kmann's  method  of  a^ldinj/   1   grni. 

of  BOflium  nitrite  and  2  grnis.  of  acid  potasHiurn"sLil|)hate 

ihcri   gives  excellent  and  rapirl  results  if 

is  dry  ;    ih  f»f  small  ca|»a<ity,  i.t.,  with  a 

-•    -        ,  -      above  the  liqirid  ;    and  i.^  kept  Htoppcre!. 

A  small  tapped  and  stoyipcred  separating  funnel  of  abont 

170  e.e.   eapa/^ity  (or  letts)  for   M)  c.c.   of  carbon   tctra- 

dilotidc  8eiTG8  the  pnrpo«!  wcIL     High  resnlts  are  always 

(•l  It thnold perhatm bf  mentionirl  that  nferenc*:  to  the  oriulDal 
V^yp  •^'>  1rni«,=i!lbl«-,  tio  tliat  tin-  I,n«liiih  abntracts  have  been 
rolled  (in. 


obtained  if  discernible  moisture  is  present,  but  if  the 
liquid  and  vessel  arc  absolutely  dry  the  time  of  esteri- 
tication  must  be  lengthened.  The  degree  of  moistness 
resulting  in  the  method  described  later  for  the  extraction 
gives  good  results.  These  analyses  showed  that  if  the 
higher  alcohols  could  be  accurately  extracted  by  carbon 
tetrachloride,  a  much  quicker  method  than  oxidation 
by  chromic  acid  (Allen-Marquardt),  and  one  far  more 
accurate  than  any  process  involving  titration  by  per- 
manganate (Beckmann),  w'ould  be  available  for  their 
determination.  It  only  remained  to  investigate  the 
conditions  under  which  (a)  any,  or  (h)  all  of  the  alcohols 
higher  than  ethyl  alcohol  are  quantitatively  removed 
from  spirits  by  means  of  carbon  tetrachloride.  As  Allen- 
Marquardt's  method  appears  to  return  practically  amyl 
alcohol  only  it  seemed  most  important  to  ascertain  first 
the  conditions  for  the  extraction  of  the  whole,  of  the  higher 
alcohols.  By  combining  the  two  methods  it  was  presumed 
that  a  measure  of  the  intermediate  alcohols  {i.e.,  the  butyls 
and  propyls)  could  be  arrived  at  by  difference.  This 
was  expected  to  be  of  particular  interest  in  the  case  of 
rectified  spirits  and  to  possibly  give  desirable  information 
with  regard  to  patent-still  spirit.  The  conditions  for 
rigidly  extracting  amyl  alcohol  only  are  also  under 
examination  and  the  details  will  be  set  forth  in  Part  II. 
of  this  comnumication. 

Conditions  for  extracting  total  higher  alcohols. — A  large 
number  of  experiments  were  made  with  spirit  of  different 
strength  as  regards  ethyl  alcohol,  with  different  substances 
for  saturating  it,  and  with  different  washing  agents. 
The  first  point  is  of  greater  importance  than  appears  to 
have  been  generally  realised,  and  the  fact  that  in  Allen- 
Marquardt's  process  the  proportion  of  ethyl  alcohol  in 
the  brine  preparation  (density,  1"I)  may  vary  considerably 
is  certainly  one  cause  of  variability  in  the  results.  Finally, 
it  was  found  that  by  ( 1 )  diluting  the  spirit  to  beexarained('*) 
to  20  per  cent,  by  vol.  of  ethyl  alcohol ;  (2)  adding  to 
30  c.c.  of  this  25  grms.  of  dry  granular  calcium  chloride 
(cooling  under  the  tap  meanwhile)  ;  (3)  shaking  this  with 
two  successive  quantities  of  50  c.c.  of  carbon  tetrachloride  ; 
(4)  washing  the  resulting  100  c.c.  of  carbon  tetrachloride 
with  two  successive  quantities  of  30  c.c.  each  of  saturated 
calcium  chloride  solution  (density,  1'4)  ;  (G)  esterifying 
the  washed  carbon  tetrachloride  solution  of  the  higher 
alcohols  as  above  ;  and  (7)  finishing  by  the  iodine  method 
described  above,  excellent  determinations  of  the  total 
alcohols  (higher  than  ethylic  alcohol)  were  readily  obtained. 
The  method  can  easily  be  completed  in  one  day. 

This  process  resembles  in  many  details  that  described 
by  Beckmann  in  1901.  That  method,  though  stated  to 
be  one  for  the  determination  of  amyl  alcohol,  certainly 
extracts  from  the  spirit  a  very  large  percentage  of  the 
intermediate  alcohols  present  also.  Bis  mode  of  washing 
the  tetrachloride  is  accurate,  though  tedious,  but  we 
consider  that  the  use  of  permanganate  solution  is  a  fatal 
source  of  error.  By  saturating  the  spirit  (at  20  per  cent, 
vol.)  rather  more  thoroughly  {i.e.,  using  25  instead  of 
20  grms.  of  solid  calcium  chloride),  and  linisliing  by  the 
iodine  method,  the  whole  of  the  alcohols  higher  than 
ethyl  alcohol  is  determined  with  accuracy  except  in  the 
case  of  one  alcohol  {vide  injra).  Section  VII.  of  the 
table  shows  the  results  obtained  by  our  method  from 
known  weights  of  the  individual  higher  alcohols  dissolved 
in  carefully  rectified  alcohol  diluted  to  20  per  cent,  by 
volume.  It  will  be  noticed  that  isopropyl  alcohol  gives 
a  result  30  per  cent,  too  low,  and,  after  many  trials,  we 
conclude  that  a  minuh  error  of  this  magnitude  is  unavoid- 
able. 1'he  sources  of  cri'or  arc  doulitlcss  (1)  the  extreme 
hygroscopicity  of  this  alcohol,  so  that  the  amount  weighed 
out  always  contains  water ;  and  (2)  the  difficulty  of 
Bej)arafing  isoprijjjyl  alcohol  from  its  solution  in  ethyl 
alcohol.  The  other  results  show  errors  of  about  5  per 
cent.,  which  may  be  expected  when  the  nature  of  the  pi  (jrcss 
as  a  whole  is  considered.  In  the  case  of  the  amyl  alcohol 
determination,  for  instance,  the  result  would  give  590  parts 


,<*)  The  sample  is  first  ncutruliscd  with  standard  alkali  (acid 
csUmatioD),  boiled  under  relliix  condeiiBcr  wtli  cxcobh  of  staiidfud 
Hikflli  »nd  nciifralmi^d  (cthiT  dctfrrrnlnation),  boiled  for  nn  hour 
iind':r  nflux  condcrisrr  with  Hewitt  s  n;iu.'(!nt  (to  lix  vldchyd'^s). 
and  then  dUtiMed  before  e.xtin.afion  cf  higher  alcohols. 
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pfer  100,000  of  alcohol  instead  of  570,  which  is  sufficiently 
near  for  practical  purposes.  Similarly,  Section  VIII. 
shows  the  results  obtained  on  mixed  standards.  Allow- 
ing for  the  30  per  cent,  loss  on  the  isopropyl  alcohol,  the 
total  results  are  only  3  per  cent,  and  5  per  cent,  respectively 
lower  than  the  theoretical.  The  spirit,  in  which  these 
mixed  standards  were  made  up,  was  previously  put 
through  the  process,  and  a  small  quantity  of  higher  alcohols 
found,  which  was  also  allowed  for.  Beckmann  laid  stress 
in  1901  on  the  amount  and  method  of  shaking  in  oi-der 
to  secure  constant  results.  In  the  1905  method  shaking 
by  hand  only  is  advised.  We  extract  in  24  oz.  cylinders 
provided  ^^dth  carefully  ground  taps  and  stoppers.  These 
are  shaken — two  at  a  time — for  seven  minutes  in  a 
Dimstan  shaker,  which  can  readily  be  adapted  to  hold 
them  as  follows  : — The  sliding  cross-piece  is  removed 
and  depressions  cut  in  the  wall  of  the  car  furthest  from 
the  wheel  on  either  side  of  the  one  already  provided  in 
the  machine.  Each  cylinder  is  placed  in  the  car  length- 
wise, stopper  downwards,  with  the  sloping  shoulder  near 
the  tap  resting  in  the  depression  made  for  it.  To  receive 
the  stoppered  end  of  the  cylmder  an  ordinary  wooden 
match-box  stuffed  with  cotton  wool  is  placed  as  a  buffer 
in  the  corner,  with  one  "  striking  face  "  of  the  box  upper- 
most, and  secured  in  position  by  a  tack.  This  forms  a 
resilient  surface,  and  if  a  vertical  slit  is  made  in  the 
forward  face  of  the  box  in  the  direction  of  its  grain, 
the  flat  stopper-head  enters  and  rests  on  the  cotton  wool 
and  the  whole  cyhnder  is  prevented  from  moving  laterally. 
A  band  of  webbing  passed  over  the  cylinders  where  the 
shoulders  rise  above  the  level  of  the  car,  and  fastened  with 
a  buckle,  forms  a  rapid  means  of  securing  the  cylinders 
in  the  car. 

Determination  of  intermediate  alcohols. — A  number  of 
samples  of   spirits  were  examined  by  AUen-Marquardt's 
method,    and    the    total    volume    of   decinormal    barium 
hydroxide    solution    required    to    neutrahse    the    acids 
derived  from  100,000  parts  of  alcohol  were  calculated  in 
each  case.     Each  spirit  was  also  examined  by  the  "  ester- 
iodine  "  method  now  described,  and  the  volume  of  deci- 
normal iodine  equivalent  to  the  esters  of  the  total  higher 
alcohols    also    calculated    per    100,000    parts   of   alcohol. 
If  the  first  figine  measures  practically  amyl  alcohol,  the 
difference  between  the  two  is  a  measure  of  the  inter- 
mediate alcohols  (butyl  and  propyl).      In  Table  B  these 
results    are    tabulated,    the    baryta   figures   having   been 
multipUed  by  0*0088  (the  amyl  factor),  and  the  iodine-less- 
baryta  results  by  0-0074.      This  last  is  the  factor  for  butyl 
alcohol,  and   no    doubt   propyl    alcohol    (factor,  0*0060) 
was  also  present.     As,  however,  the  method  fails  to  return 
30  per  cent,  of  the  isopropyl  alcohol,  and  70  per  cent. 
x0*0076  is  nearly  100  pei'cent.  x  0-006,  this  approximation 
seems   the   most  satisfactory,   especially  as  no  evidence 
exists  for  using  the  mean  molecular  weight.     In  the  last 
column  the  ratio  of  amyl  alcohol  to  intermediate  alcohols 
is    calculated.     The    rectified    spirits    show    a    markedly 
high  ratio  of  intermediate  alcohols,  as  might  be  expected, 
and  it  seems  just  possible  that  this  ratio  may  give  some 
reliable  analytical  evidence  as  to  the  dilution  of  pot-still 
spirits   with   patent-still   spirits.     This   point   we   are   at 
present    investigating.     The     instances     here     given     of 
spirits   marked   "  patent-still "   were  undoubted   samples 
of  patent-still  origin.     Unfortunately,  they  had  all  been 
sophisticated    as    regards    their    fusel-contents,    so    that 
their  indications   on   tliis   question   carmot  be   accepted. 
Genuine  blends  of  patent-still  spirits  with   pot-still  are 
at  present  under  examination,   but  we  prefer    to    leave 
for  the  second  portion  of  this  paper  the  point  above  indi- 
cated.    As   before   stated,    we   have  definite   indications 
that    Allen-Marquardt's    mode    of    extraction    does    not 
return  amyl  alcohol  only  in  all  cases  ;    our  work  in  this 
direction,  also,  is  not  yet  complete. 

It  has,  however,  seemed  desirable  to  publish  at  this 
stage  our  methods  :  (1)  for  extracting  the  whole  of  the 
higher  alcohols  (except  a  portion  of  isopropyl  alcohol) 
from  spirituous  liquors  ;  and  (2)  for  rapidly  determining 
higher  alcohols  in  a  carbon  tetrachloride  extract  (ester- 
iodine  method),  the  actual  interpretation  of  the  result 
in  regard  io  any  spirit  {i.e.,  the  factor  to  bQ  employed) 
being  dcpMidfent  only  on  the  conditions  selected  for  making 
the  extract. 


Table  A. — Determinations  of  higher  alcohols  by  different 
methods  under  various  conditions. 


Alcohol. 

Mgrms.  taken. 

Mgttns.  found. 

Yield. 

/. — Allen-Marquardt  PrO'^ess. 

pet  cent* 

Amyl         (fi)  .. 

200 

189 

94*5 

lb)  .. 

156 

156 

100 

{c)   .. 

300 

93 

93 

(i)  .. 

51 

56 

110 

/i-Butvl     (a)  . . 

200 

79  and  64 

39  and  32 

(6)  .. 

146 

52     „     54 

30 

(cl   .. 

xOO 

62     „     36 

62  and  36 

(i)  .. 

50 

35 

70 

l5ol)utyl    iai  . . 

200 

80  and  55 

40  and  27 

(ft)  .. 

147 

.50     ,.     40 

34     „     27 

(c)   .. 

100 

.52     „     26 

52     „     26 

«-Propyl    (o)  . . 

200 

45     „     61 

22     „     30 

(6)  .. 

160 

30     „     21 

19     „     13 

(c)  .. 

100 

29     „     31 

29     „     31 

Lsopropyl  (a)  . . 

200 

14     „     13 

— 

(ft)  .. 

100 

13     „     11 

— 

//. — Losses  caused  by  the  washing  stages  in  AUen-Marquarat's 
process.  Known  weigliis  of  each  alcohol  were  dissolved  in  100 
cc.  of  dry  carbon  tetrachloride,  and  the  solution  washed  with  {a  i 
50  cc.  of  saturated  brine,  (B)  50  cc.  of  saturated  sodium  sulphate, 
and  finally  oxidised 


Amyl    

n-Biityl    

Isobutyl 

w- Propyl    

Isopropyl 

un.- 

(a)  Amyl   j 

«-Butyl  ....  j 
n-Propvl    . . 

(ft)  Amyl    1 

Isobutyl  ...  I 

n-Butyl   ...  I 


jV_ — Showing  the  effect  of  washing  carbon  tetrachloride  containini 
known  weights  of  higher  alcohols  with  plain  water  (Bet-kmann,  1905). 

Amy!    169  |  132  1  78 

n-Butyl    I  97  74  70 

n-Propyl    '  120  |  38  I  32 

V. — Determination   of   amyl    nitrite   in   carbon   tetrachloride   iodo- 
metrically. 


16.-* 

170 

100 

130 

133 

100 

132 

104 

78 

120             i 

73 

61 

123             1 

63 

51 

—Beckmam 

■s  190 J   Method 

167 

280 

167 

84 

233 

27S 

88 

117 

133 

175 

378 

216 

84 

73 

87 

175 

182 

104 

88 

71 

81 

Amyl  nitrite  . . 
Amyl  nitrite  . . 
Amyl   nitrite  . . 


157 
161 
161 


Yl  —Determination  of  known  weights  of  higher  alcohols  in  carhun 
teirachloritte  by  estenfication  and  iodine  liberation  {"  ester-witne 
method). 


.Amyl    . . . 
n-Butyl    . 
Isobutyl  . 
n-  Propyl 
Isopropyl 


169 
130 
132 
120 
124 


167 
132 
123 
122 
123 


99 
101 

93 
101 

99 


VII. — Determination  n)  knowv  weights  of  higher  alcohols  in  aqueous 
alcoh-  '  by  the  "  '•ster-ic  tine  "  method 


.Amyl    . . . 
«-Butyl    . 
Isobutyl  . 
n-Propyl 
Isopropyl 


lit 

118 

104 

162 

173 

107 

153 

161 

105 

120 

114 

95 

123 

86 

70 

VIII.— A  mixture  of  amyl,  40  per  cent  ;  n-butyl,  17  per  cent  ; 
isobutyl,  16  per  cent  ;  n-propyl.  18  per  cent. ;  isopropyl.  9  per 
cent.  (30  per  cent,  loss  allowed  for). 


.Mixture  as  above  i 


134 


189 


103 


IX.— A  mixture  of  amyl.  9  per  eenf.  ;  n  butyl  20  per  ee,a  : 
ifobntyl.  -JOp^reerd.  :  nvropyl.  40  p^  cent.  ;  tiopropyi.  11  per 
cent.  (30  pet  cent,  'oss  allowed  tor). 


Mixture  as  abovpi 


153 


160 


105 


B   -2 
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TjlBLB   B. — SkoK-ing  the   ratio  of    intermediate    alcohols 
^biUyl  aiid  propyl)  to  amyl  alcohol  in  spirits : — 


Amyl 

Intermedmte 

Ratio  amyl 

alcohol. 

alcohols. 

to  int^Tmed. 

(a) 

(6) 

alcohols. 

Per  100.000  of  Per  100.000  of 

Rectifii'd  spirita — 
Knitli^h    

ethyl  alcohol. 

ethvl  alcohol. 

142 

741 

5-2 

Indian 

•209 

.S50 

4-0 

Pot-still  npirito — 

Imh 

«-.64 

780 

1-2 

Indian 

291 

380 

1-2 

P«t«-nt-still  spirits- 
Cheap  whiskey  (1> 

461 

92:? 

2-0 

Cheap  whiskey  li) 

416 

667 

1-6 

Cheap  brandy 

384 

556 

1-4 

(«)  Calculated  from  .Allen-Marquardt  result. 
(6)  Propyl  and  butyl  alcohols  calculated  from  total  alcohols  (by 
ester-iodine  method)  ii-ss  Allen-Marquardt  result. 

Discission*. 

Mr.  A.  C  Chapm.^x  said  the  main  difficulty  of  the 
l»rublem  lay  in  the  extraction  of  the  higher  alcohols  rather 
than  in  their  estimation  when  extracted,  and  he  was 
somewhat  surprised  to  learn  that  the  authors  had  suc- 
ceeded in  effectinif  so  sharp  a  separation  of  H-propyl 
from  ethyl  alcohol,  as  the  numbers  they  had  given  went 
to  show.  The  authors  had  apparently  found  that  amyl 
alcohol  was  practically  the  only  one  extracted  by  the 
Allen-Marquardt  process,  and  this  was  confirmed  by  his 
own  experience,  for  whenever  he  had  determined  the 
mean  molecular  weight  of  the  fatty  acids  obtained,  the 
results  had  invariably  pointed  to  valeric  acid,  with  much 
smaller  proportions  of  butjTic  acid,  and  practically  none 
of  the  lower  acids.  Schidrowitz  and  Kaye  had  already 
foimd  the  Beckmann  process  exceedingly  unreliable, 
though  more  recently  Beckmann  himself  had  introduced 
a  modification  of  the  process  which  rendered  it  capable 
of  giving  more  trustworthy  results.  He  (Mr.  Chapman) 
did  not  think  that  it  would  be  safe  to  as.sume  that  the 
Allen-Marquardt  proce.^.s  estimated  only  the  amyl  alcohol, 
and  that  the  other  higher  alcohols  could  be  estimated  by 
difference  in  the  manner  proposed  by  the  authors.  The 
Allen-Marquardt  process  possessed  at  least  one  great 
advantage  over  the  other  processes,  in  that  the  actual 
oxidation  products  of  the  extracted  alcohols  were 
obtained,  and  could,  if  necessary,  be  u.9ed  for  purposes 
of  examination  and  identification.  It  was  true  that 
iMjpropyl  alcohol  could  not  be  estimated  by  this  jirocess, 
but  even  in  the  process  as  modified  by  the  authors,  there 
wa»i  a  loM  of  about  30  jjer  cent.  He  was  much  struck 
with  the  vpr>-  high  results  which  the  authors  had  obtained, 
the  total  higher  alcohols  in  .several  cases  amounting  to 
more  than  l.fXXJ  parts  f»er  l(M).(j(K)  parts  of  ab.soluto  ethyl 
alcohol.  .Might  this  not  be  due  to  the  failure  in  some 
CMaen  to  separate  completely  the  last  traces  of  ethyl 
alcohol  ? 


Meeting  held  at  Burlington  House  on  Monday,  Feb.  4.  1907. 
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Lntkoi»i;(th»n. 

f    III   view  of  th«-   inim«'nj«'  iirifKirlanrc  whji  h   the   imcu-    ' 
matir   motor  tyre  indu.'-try   iiiih  ritlHiricI  diirm;;  the   ia.-t 
deca/lf,  it  in  somewhat  rtfnarkablo  that  thf-rc  i.s  .so  little    j 
coocsming     the     chemical    composition    of    motor    tyre 
tubben  to  1«  foand  in  the  literature  of  this  subject.     It    j 
oecorrerl  to  an,  therefore,  that  an  examination  of  tyres    , 
of  rej^wfwntativc  makes  would  m  any  raw  be;  of  infcrest, 
and  that  it  might  possibly  also  lea<i  to  rcHults  of  some 
practical  utility,  inasmuch  a«  there  is  little  doubt  that 


tjTe  failures  are  not  mfrequently  to  be  attributed  to 
defects  in  the  rubber  mixings  employed. 

Dui'ing  the  course  of  the  work,  tlie  results  of  which  are 
recorded  below,  and  also  in  regard  to  such  conclusions 
as  we  have  been  able  to  arrive  at,  we  have  striven  to 
keep  in  mind  the  practical  desiderata  required  of  a 
pneumatic  tyre  and  the  technical  difficulties  involved  in 
its  production.  The  main  attribute  demanded  of  a 
penumatic  tyre  is  that  it  shall  absorb,  but  not  resist,  the 
obstacle.  This  it  docs  by  virtue  of  the  air-cushion  con- 
tained in  the  inner-tube.  In  order  that  this  absorbing 
or  enfolding  action  of  the  air-cushion  may  have  full  play 
it  is  necessary  that  the  tyre  cover  should  not  bo  too  hard 
or  too  resistant.  The  cover,  then,  must  possess  con- 
siderable resilience  or  elasticity,  combined  with  a  degree 
of  toughness  or  hardness,  to  resist  the  mechanical  and 
frictional  stresses  due  to  the  surface  over  which  it  may 
have  to  pass.  If  the  cover  is  too  hard,  the  interior  air- 
cushion  does  not  get  fair  play  ;  if  the  cover  is  too  soft, 
it  will  be  rapidly  cut  to  pieces,  and  its  value  as  a  protective 
be  at  an  end.  But  yet  another  point  has  to  be  kept  in 
mind,  which  is  that  excessive  hardness  not  only  diminishes 
the  value  of  the  services  of  the  air-cushion,  but  that  it 
leads  to  cracking  and  stripping.  These  brief  considera- 
tions will  serve  to  indicate  the  general  nature  of  the 
difficulties  with  which  the  pneumatic  tyre  maker  is  beset. 
These  difficulties  may  be  broadly  classified  as  (a)  mechani- 
cal, (6)  chemical.  Under  (a)  there  are  the  difficulties 
connected  with  selection,  preparation  and  insertion  of 
the  constructive  fabrics  employed  in  connection  with  the 
rubber,  the  methods  of  attachment,  and  so  on.  V\  ith 
these  we  have  no  concern  in  the  present  communication. 
Under  (b)  we  understand  all  that  pertains  to  the  pre- 
paration of  the  rubber  substance  employed. 

The  quality  of  the  rubber  mixing  and  its  suitability 
for  the  purpose  desired  depends  mainly  : — (a)  On  the 
quality  of  the  rubber  as  such ;  (b)  on  the  state  of  vul- 
canisation ;  (c)  on  the  quantity  of  the  admixtures  (mineral 
matter,  substitutes,  recovered  rubber) ;  {d)  on  the  nature 
of  (c). 

Discussion  of  these  in  detail  will  be  deferred  until 
after  the  experimental  work  and  its  results  have  been 
described. 

Experimental. 

The  tramples. — Seventeen  covers^,  representing  the 
goods  of  seven  leading  makes  at  home  and  abroad,  were 
examined.  The  general  character  of  the  samples  will 
be  gathered  from  Tables  I.  and  II.  Some  of  these  were 
practically  new  tyres,  others  again  had  been  run  for  some 
time.  As  a  rule,  the  quality  of  the  rubber  forming  the 
tread  differs  very  considerably  from  the  quality  of  the 
rubber  forming  the  sides  and  the  layer  next  to  the  tread, 
but  separated  from  the  same  by  a  constructive  fabric. 
The  reason  for  this  is  obvious,  and  it  is  that  the  tread 
must  possess  a  degi'ee  of  hardness  which  is  not  nc(;essary, 
and  indeed  is  undesirable  in  the  other  layers.  The 
rubber  of  the  tread  and  of  the  succeeding  layer  were  in 
every  case  analysed  separately,  after,  it  is  scarcely  neces- 
sary to  say,  removing  the  intervening  constructive 
fabric. 

Preparation  of  .samples. — For  the  preparation  of  homo- 
geneous samples,  Weber^  recommends  the  use  of  a  pair 
of  differential  mixing  rollers.  These  are  very  good,  but 
when  not  available,  both  manufactured  rubber  goods 
and  crude  rubbers  may,  as  a  rule,  be  reduced  to  a  perfectly 
satisfactory  condition  for  sampling  by  first  rolling  to  a 
thin  sheet  by  the  aid  of  an  ordinary  pair  of  metallurgical 
rollers,  and  subsequently  passing  the  sheet  through  an 
ordinary  dojnestic  mintring  machine  fitted  with  a  plate 
having  a  large  number  of  small  perforations.  In  the  case 
of  fairly  hard  goods  (i.e.,  those;  containing  a  large  amount 
of  min(!ral  matter),  flic  line  threadlike  masses  obtained 
by  "  mincing  "  may  readily  be  reduced  to  a  coarse  powder 
by  passing  through  a  coffee  machine. 

Analytical  tntlhods. — Except  where  specially  referred 
to,  the  mctho<ls  employed  were  generally  the  well-known 
methods  of  Henriques  as  modified  by  Weber^,  with  such 
slight  deviations  a.s  wen;  neccHsary  in  particular  circum- 
stancefl.  The  "  total  sulphur,"  however,  was  estimated 
by  the  cxce<.dingly  ra])id  and  convenient  sodium  peroxide 
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method*,  which,  in  common  with  Esch^,  we  have  found 

to  give  very  satisfactory  results. 

Apparatus. — For  the  extractions  by  means  of  solvents 
(in  the  estimation  of  resin,  substitutes,  and  so  on)  we 
employed  an  extraction  apparatus  (Fig.  1),  the  lower  part 
of  which  consists  of  a  lipped  flask,  A.,  with  mercury  .seal, 
the  upper  of  a  mantle  and  reflux  condenser  in  one  piece. 
The  substp.nce  to  be  extracted  is  placed  in  an  ordinary 
extraction  shell,  the  latter  being  supported  by  the  inner 
tube,  B.  Essentially  this  apparatus  is  the  same  as  that 
devised  by  Wiley  for  ether  extractions  of  agricultural 
and  food  products.  We  have  made  some  slight  modi- 
fications in  the  shape  of  the  flasks,  &c.,  of  the  general 
apparatus.  We  have  found  that,  in  practice,  this  form 
of  apparatus  has  great  advantages  over  the  forms  which 
require  either  corks  or  ground  glass  connections.  For 
the  purpose  of  estimating  the  substitutes  {i.e.,  matter 
saponifiable  or  capable  of  extraction  by  alcoholic  potash) 
we  have  found  the  little  piece  of  apparatus  (Fig.  2),  which 
we  had  specially  made  for  the  purpose,  exceedingly  useful. 
It  consists  of  a  flask  similar  in  all  respects  to  the  ordinary 
lipped  extraction  flask  referred  to  above,  except  that  it 
is  fitted  with  a  ground-in  stopper  with  two  leading  tubes 
as  sho^-n  in  the  figure.  For  the  saponification  process 
the  flask  is  fitted  to  the  mantle  and  condenser  of  the  main 
apparatus  (Fig.  1)  by  means  of  a  mercury  seal.  When 
the  saponification  is  completed,  the  flask  is  removed,  the 
solid  contents  are  washed  in  the  ordinary  way,  and  the 
ground-in  stopper  is  then  inserted.  The  stoppered  flask 
is  placed  in  a  drying-oven,  one  of  the  tubes  passing  through 
the  stopper  being  connected  with  the  gas  supply,  and 
the  other  to  the  burner. ^  The  drying  is  then  completed 
in  the  well-kno-mi  manner.  With  regard  to  the  efficiency 
of  this  form  of  extraction  apparatus  for  rubber  goods, 
we  have  never  found  any  appreciable  increase  in  the 
weight  of  material  extracted  (even  when  using  as  much 
as  4  or  5  grms.)  after  five  to  six  hours'  boiling. ' 

In  the  tables  below,  the  brackets  indicate  that  the 
san)])les  are  of  the  same  make,  identity  of  lettering  that 
the  figures  refer  to  different  parts  of  the  same  tyre. 


Table 

[  — Covers 

Mark. 

A. 

B. 

C. 

D. 

T>'. 

E. 

E'. 

F. 

G. 

G'. 

Part  of  tvre     

Tread. 

Tread. 

Tread. 

Tread. 

tBody. 

Tread. 

tBody. 

Tread. 

Tread. 

tBody. 

Condition,  <tc 

Good. 

Good. 

Good; 

very  little 

used. 

Very 

badly 
flaked  and 

"  sun- 
cracked." 

Good. 

Badly 
cut,  but 
not  "  sun- 
cracked." 

Good. 

Good; 
little  used. 

Good. 

Moderate. 

Specific  gravity  :  appa- 
parent    

— 

M35 

1-5312 

1-2901 

0-9567 

1-272 

0-9803 

1-3000 

1-315 

0-9506 

per  cent. 
70-00 

per  cent. 
69-10 

per  cent. 
45-40 

per  cent. 
53-07 

per  cent. 
83-76 

per  cent. 
65-00 

per  cent. 
78-71 

per  cent. 
30-82 

per  cent. 
52-08 

per  cent. 
85-10 

Organic  extract  

6-10 

5-80 

4-80 

3-13 

4-54 

7-90 

7-53 

9-50 

6.92 

3-89 

Sulphur  :    Total 

5-20 

5-80 

6-30 

4-00 

4-90 

9-80 

7-90 

2-78 

3-50 

6-36 

Sulphur  of  Vulcanisation 

3-13 

3-14 

2-46 

2-12 

2-94 

3-97 

4-73 

0-97 

1-72 

0-76 

Sulphur  :    Free 

1-80 

2-30 

2-80 

1-27 

1-96 

4-22 

3-17 

1-32 

1-24 

5-60 

Sulphur     in       mineral 

0-27 

0-36 

1-04 

0-61 

— 

1-61 

— 

0-49 

0*54 

Mineral  matter 

18-70 

19-30 

43-50 

39-80 

6-80 

17-30 

5-86 

56-80 

37-50 

4-65 

Fatty  sub'^titutes 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

NU. 

Organic  extrart :  rubber 

8-02 

7-70 

9-50 

5-50 

5-10 

10-80 

8-70 

23-50 

11-90 

4-30 

Co-efficient  of  vulcanisa- 
tion   

4-40 

4-50 

5-40 

3-90 

3-50 

6-10 

C-00 

3-14 

3-30 

0-89 

Sulphur    (excl.    mineral 
sulphur)  :  rubber  . 

7-04 

7-80 

11-6 

6-4 

5-80 

12-6 

10-3 

7-4 

5-7 

7-5 

Oxidation  ("  sun-crack- 
ing "  test) — 
mgrmo.     of      oxygen 
absorbed  per  oq.  cm. 

— 

(0)   4-8 
(b)    4-1 

— 

1-8 

— 

(a)  6-6 

(b)  e-9 

[3-9] 

— 

2-4 

- 
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Mark. 

H 

H'. 

J. 

J'. 

K. 

K'. 

L. 

Put  oX  Xyn    

Tread. 

t  Body. 

Tread. 

tBody. 

Tread. 

tBody. 

Tread. 

Badly  worn 
and  hard  ; 
somewhat 

■■  sun- 
cracked." 

Moderate  ; 

rather  stiff  ; 

scuuewhat 

cracked. 

Good,  but 
rather  hard. 

Good. 

Moderate. 

Poor  ; 
cracked. 

Moderate ; 

somewhat 
"  sun- 
cracked. 

gpedic  gravitr      apparent 

1-0760 

0-9892 

1-5250 

1-360 

1-322 

1-0939 

1-151 

India-rubber 

per  cent. 
70-02 

per  cent.     , 
84-64 

per  cent. 
38-15 

per  cent. 
84-44 

per  cent. 
43-16 

per  cent. 
68-16 

per  cent. 
68-93 

Organic  extract  

6-16 

7-12 

2-80 

8-95 

4-49 

17-98 

4-80 

Sulphur  :    Total 

7-40 

6-10 

3-15 

3-60 

5-35 

7-66 

6-40 

Snlphur  of  vulcanisation  

4-28 

4-24 

2-01 

3-05 

2-48 

6-82 

2-85 

Sulphur  ;    Free 

1-04 

1-86            [ 

0-70 

0-55 

0-90 

0-84 

3-20 

Sulphur  in  mineral  matter   

2-08 

-           1 

0-44 

— 

1-27 

— 

0-35 

16-42 

2-12            i 

55-90 

3-01 

27-50 

6-2 

19-87 

Katty  iubatltut** 

Nil. 

Nil.          1 

i 

Nil. 

Nil. 

S.  in  pyri- 
dine*   ex. 
0-70 

" 

Nil. 

Ortranic  extract  :    Rubber     

8-08 

7-75             1 

6-60 

9-50 

9-40 

20-8 

6-96 

Co^dlcient  of  vulcanisation     

e-18 

5-09 

5-2 

3-60 

5-7 

10-0 

4-10 

Sulphur  (escl.  mineral  sulphur)  : 
Rubber    

7-6 

7-2 

7-1 

4-2 

9-40 

11-2 

.S-7 

Oxidation  ("  sun-cracking  ")  test — 
mpnia.    of      oxjgen     absorbed 

4-2 

— 

- 

0-9 

[1-2] 

2-0 

•  Yields  19-50  pyridine  extract,  (less  sulphur.) 

t  "Body  "=:8ide8  and  layer  running  under  tread.  .-, 


C  and  B,  small  calibre  tyres. 
E,  large  calibre  tyres. 


Tablb  TL—Oeneral 

nature\  of  mineral  matter 

in  tyre  rubber n: — 

A. 

BandC. 

D. 

D-, 

E. 

E'. 

F. 

G. 

G'. 

Mainly  one      Mainly  zinc, 
and  mag-     |   magnesium. 
BcstuGB  ;  sop*       and  lead, 
lead  ana 
alamininm.   t 

Mainly  zinc 
and  mag- 
nesium ;    no 
lead. 

Good  deal  of 

aluminium 

and  iron  ; 

no  lead. 

Mainly  lead, 
some  mag- 
nesium and 
aluminium. 

Mainly  mag- 
nesium, alu- 
minium, and 
iron  ;    some 
calcium. 

Much  zinc, 
good  deal  of 
magnesium  ; 

some    alu- 
minium and 

iron  ;      no 
lead. 

Much  as  P., 

but    more 

zinc  and  less 

magnesium 

Much  as  P., 

but  less 

zinc  and 

magnesium. 

H.                             H'. 

J. 

J'. 

K. 

K'. 

L. 

Magne<iDm  ;          Good    deal    of 
;iome  aluminium     i^on  (as  oxide)  ; 
Mid  caJdtun.     ,  some  magnesium  ; 
No  lead. 

Chiefly  zinc,  and 
lead  ;    some 
magnesium. 

Chiefly  zinc  and 

magnesium  ;  very 

Uttle  lead. 

Good    deal    of 
lead  and  mag- 
nesium ;     some 
j         zinc  and 
1       aluminium. 

Good  deal  of  mag- 
nesium ;      some 
calcium,  iron,  and 
aluminium. 

Cliiefly   zinc   and 
lead  ;    some  mag- 
nesium. 

t  90TB  1. — The  above  table  does  not  represent  an  exhaustive  tmalysis  of  the  mineral  matters  present  in  the  mixings,  but  is 
tiit«iided  to  give  a  general  Idea  of  the  nature  of  the  bulk  of  the  mineral  matter  present. 

JiOTf  2. — Zinc  1»  generally  present  as  oxide  ;  rnatmesiura  as  oxide  or  rarbonatc  ;  lead  as  PbO  or  Pbj,04  ;  aluminium  as  china 
clay,  Ac.  ;   Iron  a*  ferric  oxide  or  fllings  ;   antimony  as  sulphide  ("  golden  sulphide  ")  ;   calcium  as  oxide  or  carbonate. 


KOTES    OS   THE   AjIALYTICAL   FlOTTRSS. 

8amj)Us  A  and  B,  although  derived  from  different 
tyres  (of  the  aame  make),  show  remarkably  oven  results. 
iadicAtiag  particularly  carehil  manufacture.  The  total 
mincTAl  matter  is  very  mofJerate,  and  the  concluHJon  to  be 
drawn,  in  view  of  the  fact  that  this  ytarticular  make  has 
a  Ter>'  good  reputation,  is  that  a  high  proportion  of  mineral 
matter  is  not  essential  in  a  tyre  cover. 

SampUA  O  and  D  il!u«trat«  the  diflorenccs  which  may 
occur  fai  the  mixings  of  a  particular  make.  The  tyres  are 
of  identical  aize  and  ajijxirenl  rjuality.  'lyre  (I  was 
practically  new,  and  in  good  condition,  tyre  D  had  only 
run  a  few  weeks,  but  had  crackwl  very  badly  indeed. 
It  will  be  noticerl  that  the  "  sunfTacking  "  or  oxydation 
figure  for  D  isvery  low.  Compare^!  with  0,  the  difTeroncosin 
regard  to  the  specific  gravity,  co-efiicient  of  vulcanisation, 


and  the  absence  of  lead  in  D,  are  worthy  of  note.  The 
cause  of  the  bad  behaviour  of  D  possibly  lay  in  the  unsuit- 
ability  of  the  mineral  matter,  but  we  are  inclined  to  tho< 
view  that  in  this  case  the  fault  lay  in  the  physical  condition 
of  the  rubber  rather  than  in  its  chemical  composition. 

Tyre  I'J  (Samples  E  and  E')  was  of  larger  calibre  than 
the  tyres  of  the  same  make,  C  and  D.  Sample  D'  gave 
figures  which  indicate  a  high  class,  well  vulcanised  mixing. 
It  is  obviously  a  higher  class  mixing  than  E'  (same  make 
but  larger  calibre),  the  higher  percentage  of  resin,  co- 
efficient of  vulcanisation,  and  specific  gravity  of  the  latter 
comparing  unfavourably  with  the  former.  Sample  P] 
containofl  a  good  deal  less  minora!  matter  than  C  and  D. 
The  condition,  however,  was  not  good.  Tho  high  resin 
content,  and  high  total  and  free  sulphur,  are  in  this  regard 
worthy  of  notice.  In  this  connection  also  the  high  "  sun- 
cracking  "  figure  is  of  interest. 
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Samples  F  and  G,  although  of  the  same  make  and 
sajne  class  of  tyre,  obviously  differ  very  considerably. 
There  is  little  doubt  that  G  represents  a  much  better 
mixing  than  F.  The  extremely  high  resin  content  of  F 
indicates  that  a  very  poor  quality  of  rubber  was  employed, 
or  that  some  abnormal  condition  prevailed. 

Sample  G. — The  moderate  quality  of  this  sample  was 
obviously  due  to  under-vulcanisation. 

Sample  H  did  not  present  a  satisfactory  appearance. 
The  co-efficient  of  vulcanisation  is  high,  and  the  quality 
of  rubber  employed  was,  probably,  not  satisfactory. 
H'  was  not  a  brilliant  specimen  of  the  rubber-maker's  art, 
but  it  is  obvious  that  the  co-efficient  of  vulcanisation  is 
higher  than  it  need  be  in  a  soft  mixing  of  this  description — ■ 
provided,  of  course,  that  a  high  class  of  rubber  is  employed. 

Sample  J.  is  a  tyre  that  would  probably  not  last  well 
in  use.  The  mineral  matter,  and  consequently  also  the 
specific  gravity,  are  very  high. 

Sample  K  is  very  hard.  The  "  suncracking  "  figure 
is  very  high.  The  mixing  contains  pitch,  or  a  similar 
material.  The  character  of  the  acetone  extract  was  also 
unsatisfactory,  being  dirty  in  appearance,  and  no  separa- 
tion of  sulphur  crystals  took  place.  This  was  a  sample  of 
which  it  could  be  said  with  little  hesitation  that  it  did  not 
represent  a  high-class  article.  The  corresponding  "inner 
layer  "  [i.e.,  main  body  of  cover)  K'.  also  gave  figures 
which  appear  to  explain  its  obviously  poor  physical 
qualities. 

General  Observations. 

In  the  remarks  made  above  more  str'^ss  has  been  laid 
on  the  samples  which  were  apparently  unsatisfactory  than 
on  those  which  showed  no  apparent  fault.  It  must  be 
clearly  understood,  nevertheless,  that  where  we  have 
referred  to  a  particular  figure  or  circumstance,  and  have 
drawn  a  conclusion,  such  conclusion  only  applies  to  the 
particular  case  in  point,  and  that  it  is  not  meant  to  conve3' 
any  dogmatic  generalisation.  Those  who  are  acquainted 
with  rubber  work  will  readily  appreciate  the  necessity 
of  a  statement  of  this  kind,  for  nothing  can  be  more  mis- 
leading than  the  application  of  the  results  of  a  particular 
case  to  any  and  every  kind  of  mixing. 

In  the  introductory  part  of  this  paper  we  pointed  out 
that  the  quality  of  a  mixing  depended  on  four  main  con- 
siderations. It  is  now  possible  (again  without  wishing 
to  draw,  in  the  present  state  of  our  knowledge,  any  sweep- 
ing conclusions)  to  refer  to  these  ui  connection  with  the 
figures  obtained. 

In  regard  to  the  quality  of  the  rubber  generally  employed, 
this,  if  we  except  K,  and  possibly  J,  was  apparently  in 
all  cases  very  fair,  in  some  ca.ses  distinctly  high-class. 
With  regard  to  the  state  of  vulcanisation,  it  is  worthy  of 
note  that  generally  the  samples  which  showed  undesirable 
features  exhibited  either  a  very  low  (G')  or  a  high  (E',  H, 
and  K')  co-efficient  of  vulcanisation.  It  must  be  remem- 
bered, however,  that  the  co-efficient  of  vulcanisation  is 
by  no  means  an  absolute  figure,  and  that  a  low  class  rubber 
will  require  a  great  deal  more  sulphur  in  the  curing  than 
fine  Para.  It  is  not  astonishing,  therefore,  frequently 
to  find  a  high  figure  for  the  co-efficient  of  vulcanisation 
associated  with  a  high  percentage  of  resinous  matter. 

Except  in  the  cases  of  K  and  K'.,  the  materials,  other 
than  rubber,  appeared  to  consist  solely  of  mineral  matter. ^ 
With  regard  to  the  quantity  of  the  mineral  matter  it  is 
pecessary  to  speak  with  a  great  deal  of  reserve.  It  is 
occasionally  stated  that  mineral  matter,  and  all  other 
admixtures,  are  merely  adulterants,  and  are  used  for  no 
other  purpose  than  that  of  immediate  economy.  With 
this  view  we  cannot  concur,  and,  indeed,  we  believe  that 
practical  rubber  men  are  linanimous  in  the  opinion  that 
for  many  purposes  a  certain  proportion  of  mineral  matter, 
varying  in  nature  according  to  the  object  to  be  achieved, 
is  an  absolute  necessity.  We  doubt  very  much  whether 
vulcanisation  alone  is  capable  of  producing  an  article 
suitable  for  a  tjTe  cover.  Attempts  in  this  direction 
would,  probably,  result  in  the  production  of  tyres  of  a 
brittle  and  non-resilient  nature.  At  the  same  time,  the 
question  whether  some  makers  do  not  go  too  far  in  regard 
to  the  quantity  of  mineral  matter  in  covers  is  open  to 
argument.  We  are  aware  that  the  quantity  of  mineral 
admixture  which  will  be  readily  supported  by  one  rubbe 


will  be  excessive  for  another,  and  that  the  degree  of 
vulcanisation,  &c.,  must  be  taken  into  consideration,  but 
we  are  inclined  to  think  that  the  use  of  as  much  as  50 
or  60  per  cent,  of  mineral  matter  is  a  false  economy. 
It  certainly  is  the  case  that  excellent  covers  can  be  pro- 
duced, containing  as  little  as  20  per  cent. 

We  have  spoken  so  far,  in  our  general  observations, 
principally  of  the  mixtures  constituting  the  tread.  The 
layers  underlying  the  tread  (and  forming  also  the  sides 
of  the  cover)  call  for  no  further  particular  comment, 
inasmuch  as  it  appears  to  be  recognised  that  for  the 
manufacture  of  this  part  of  the  cover,  a  very  pure  mixing 
is  required.  We  have  already  dealt  with  special  points 
in  connection  with  this  part  of  the  subject  above. 

A  few  words  with  regard  to  the  so-called  "suncracking"(9) 
or  oxidation  test  are  necessary  in  explanation  of  the  figures 
recorded.  In  the  samples  D  and  K^,  which  were  very 
badly  suncracked,  it  will  be  noticed  that  the  figures  are 
very  low.  One  might,  a  priori,  have  thought  that  they 
would  have  been  high,  but  the  probable  explanation  is 
that  the  surfaces  of  these  samples  are  already  so  fully 
oxidised  that  they  were  incapable  of  absorbing  more  than 
a  very  small  further  quantity.  The  figures  for  E  and  K, 
on  the  other  hand,  were  high,  possibly  indicating  that 
these  samples  were  liable  to  suncracking.  We  are  inclined 
to  agree  with  Weber  (/or.  cit.)  that  this  test  may  be  a  very 
useful  one  when  applied  to  new  covers,  and  we  also  believe 
that  in  many  cases  it  may  afford  valuable  confirmatory 
evidence  of  the  nature  of  the  trouble  in  a  tjTe  that  has 
failed. 

Conclusions. — Whatever  views  may  be  entertained 
regarding  the  quality  of  the  rubber,  vulcanisation,  and 
mineral  matter,  in  regard  to  the  composition  of  pneumatic 
tyre  covers  it  is  plain  from  the  results  obtained  by  us 
that  manufacturers  are  by  no  means  agreed  on  these 
points,  and  that  nothing  approaching  to  finality  in  this 
very  difficult  question  has  yet  been  reached.  It  is  apparent 
also  from  the  widely  divergent  results  obtained  with  tyres 
of  the  same  kind  {i.e.,  size)  and  make,  that  in  some  cases 
the  process  of  manufacture  can  scarcely  be  conducted  on 
practical  scientific  lines.  That  very  excellent  results  may 
be  obtained  by  practical  scientific  supervision,  at  any 
rate  as  regards  evenness  of  quality,  is  shown,  for  instance, 
by  samples  A  and  B.  Finally,  we  think  we  are  justified 
in  saying,  as  an  inference  from  our  results,  that  where 
failures  occur  a  chemical  examination  of  the  rubber 
employed  may  be  distinctly  useful. 


(1)  An  investigation  of  some  "  inner  tubes  "  has  been  con^menced . 
and  will  be  referred  to  on  another  occasion. 

(-)  The  Chemistry  of  India-rubber  (Griffin,  London,  1902). 

(^)  Loc.  cit. 

(*)  Von  Konek  Z.f.  angew.  Chem.,  1903,  16,  516, 

(6)  Chem.-Zeit.,  1904,  200. 

(*)  Whf^re  great  accuracy  is  required  it  is  preferable  not  to  use 
coal  gas,  but  hydrogen. 

(')  This  refers  to  the  extraction  of  resins  by  means  of  acetone. 

(*)  The  generally  high  proportion  of  organic  extract  to  rubber 
and  the  rather  liigh  co-efficients  of  vulcani.<!ation  appear,  in  some 
cases,  to  point  to  "  re-made  rubber,"  but  the  methods  at  our 
disposal  are  not  sufficiently  exact  to  warrant  a  definite  inf'Tence 
in  this  regard,  although  we  think  that  in  the  case  of  K'  the 
presence  of  "  re-made  "  rubber  is  highly  probable. 

(*)  Acetone-peroxide  method. 


II._ON     THE     COMPOSITION      OF      SOME     NEW 
CRUDE   RUBBERS. 

The  literature  on  the  chemistry  of  crude  rubbers  is, 
relatively  speakmg,  still  very  scanty.  We  believe,  there- 
fore, that  a  description  of  the  results  of  an  examination 
of  some  new(i)  crude  rubbers  may  not  be  without  interest. 
We  have  taken  this  opportunity,  in  addition,  to  examiue 
the  method  recently  proposed  by  Ditmar,  and  have 
obtained  some  figures  bearing  on  the  condition  of  the 
nitrogen  in  one  of  the  crude  rubbers,  and  some  few  facta 
regarding  the  nature  of  the  resinous  matters  contained 
in  the  rubbers,  and  the  r>')le  of  the  benzene-insoluble 
compound.  Wo  think  it  best  to  deal  with  the  various 
points  referred  to  in  conjunctoii  with  the  general  analytical 
figures,  &.C.,  obtained  in  regard  to  each  individual  rubber. 
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1.  RMhbers  from  Uganda, — Two  samples  of  crude 
Funiutnia  elasiica  from  the  Mabira  forest  were  examined. 
We  were  informed  that  in  both  cases  a  rough  attempt  at 
washing  had  been  made  at  the  place  of  collection. 
Both  specimens  were  wild  (native)  rubbers,  but  work 
on  the  scientitic  plantation  system  is  now  in  hand  on  the 
property  from  which  these  rubbers  emanate. 

No.  1  consisted  of  rough  sheet  rubber  -1 — D  mm.  thick, 
translucent,  and  of  a  dark  amlxr  colour.  No.  2  con- 
sisted of  sheet  rublier  2i  to  3  mm.  thick,  also  translucent, 
and  amber  in  colour.  From  the  figures  obtained,  and 
the  general  characteristics  of  the  rubber,  thia  was  obviously 
a  much  better  sample  than  No.  I. 

The  anal\-tical  tigures  obtaned  from  these  rubbers 
were  as  folloAvs  : — 


No.  1. 


No.  2. 


Montnre    

B««iD   

Mineral  matter 

"  Orcanic  impurities  and  dirt  "  (ex- 

per  cent. 

1-4 
13-39 

1-16 

2-53 

81-52 

1-33 

8-31 

per  cent. 
2-52 
6-35 
4-32 

Trace 

India-rubber  (by  difference)  

Nitrogen    

NitroRen  as  proteids 

86-81 
1-08 
6-75 

Specific  uravity  at  15°  C 

0-9582 

0-9488 

The  above  results  were  obtained  by  the  Ditmar  process(21, 
which  appeared  to  work  fairly  well  in  these  cases.  It 
will  be  noticed  that  there  is  a  considerable  discrepancy 
between  the  results  from  the  "  organic  impurities  "  and 
the  nitrogen  expressed  as  "  proteids."  It  is  possible 
that  this  discrepancy  may  be  explained  to  some  extent 
by  the  assumption  that  (a)  the  nitrogen  is  partly  present 
in  a  form  soluble  in  benzene,  or  (fc)  that  the  bulk  of  the 
nitrogen  is  present  in  a  much  lower  form  than  in  proteid 
matter.  As  we  experienced  considerable  difficulty  in 
obtaining  an  entirely  satisfactory  separation  by  the 
centrifugal  process  as  described  by  Ditmar,  it  is  possible 
that  part  of  the  discrepancy  is  due  to  this  cause.  The 
latter  hypothesis  received  some  confirmation  from  a 
gub«>equent  analysis  of  No.  2  in  which  the  rubber  was 
estimated  directly  (see  below),  the  result  showing  83-40  per 
cent. 

2.  Mexican  rubber. — A  sample  of  Castilloa  elastica  from 
\j&  Zacualpa  plantation  was  examined.  It  consisted  of 
a  slab,  of  black  rubber  9 — 10  mm.  thick,  which  could  be 
split  up  into  a  number  of  thin  layers.  The  rubber  had 
not  been  washed  or  purified  in  any  way,  and  contained 
a'  good  deal  of  mechanical  dirt.  A  laboratory  washing 
caused  a  loss  of  roughly  12  per  cent.  After  cxtracting(3) 
with  hot  water,  rolling,  and  subsequently  forcing  the 
wet  mass  through  a  mincing  machine,  and  repeating  these 
operations  several  times,  the  rubber  presented  the  appear- 
ance of  a  light  grey  mass,  and  was  then  of  a  very  strong 
and  elastic  character.  It  was  partially  dried,  rolled, 
and  finally  completely  dried  in  a  vacuum.  It  was  then 
in  a  crejje-likc  condition. 

The  following  were  the  general  analytical  results  obtained 
from  the  crude  and  washed  rubber  respectively  : — 


Crude  rubber. 

Washed  rubber. 

Mototnre    

Botn  

lOocrml  matt/>r 

"  Onranit    impariti«s    and 

dirt  "  (cxcluaiv  of  renin) 

In«li»-nibb«T  (by  differenc*:) 

per  cent. 

3-25/ 

10-314 

4-95  ., 

16-42 
65-07 

140 

8-75 

per  cent. 

12-10 
2-89 

0-28 

Nitrogtm  as  proteids 

1.75 

Bpedflc  gravity  at  16'  C.  . . 

10195 

— 

We  have  said  above  that  the  loss  in  washing  waa 
roughly  12  per  cent.  It  follows,  therefore,  that  the 
washing  has  not  appreciably  diminished  the  resin  content 


of  the  rubber,  but  the  mineral  matter  and  nitrogen  were 
very  considerably  reduced.  It  appeared  to  us  that  an 
examination  of  the  substances  removed  by  washing  might 
be  of  interest,  and  \ath  this  end  in  view,  cold  and  hot 
water  extracts  were  prepared  as  follows  : — 100  grms.  of 
the  finely-divided  crude  rubber  were  digested  for  two 
days  with  500  c.c.  of  water  in  the  cold.  The  solution 
was  filtered,  and  the  rubber  washed  and  pressed  and  then 
repeatedly  extracted  in  the  same  manner  until  the  solutions 
obtained  were  colourless.  The  various  filtrates  were 
united  and  further  examined.  The  residual  rubber 
was  then  similarly  extracted  with  water  at  65°  C.  The 
extract  so  obtained  will  be  referred  to  as  the  hot  extract. 

The  cold  extract  was  neutral  to  litmus.  At  first  it 
was  of  a  light  brown  colour,  but  rapidly  deepened  to  a 
very  dark  brown.  On  boiling  the  "  cold  extract "  no 
precipitate  was  obtained,  but  the  addition  of  a  few  drops 
of  dilute  mineral  acid  to  the  (unheated)  cold  extract  gave 
rise  to  a  considerable  precipitate.  On  filtering  in  the 
cold,  and  subsequently  heating  the  filtrate  to  boiling, 
a  further  precipitate  was  produced.  The  following 
figures  were  obtained  by  the  examination  of  the  various 
products  referred  to. 

The  figures  are  percentages  referred  to  the  original 
rubber  : — 


Cold  extract. 


Hot  extract. 


Total  solids 

Mineral  matter  in  above 

Total  nitrogen  as  proteids    . . . 

Coagulable  nitrogen  as  proteids 
(by  heat  and  acid)    

Coagulable  proteids  (acid  In 
cold) 

Weight  of  matter  separated  by 
acidifying    

Weight  of  matter  separated  by 
subsequent  boiling    

Percentage  of  proteids  in  separ- 
able matter 


per  cent. 
8-1 
1-4 
2-13 

1-C6 


2-94  j 
0-40  ' 


■  Total  3-34 


per  cent. 
3-6 

"    .  1-2 
":  ■  1-85 

i 

r   1-54 

1-09 

1-78) 

Total  2-2  7 
0-49) 


49-8 


It  is  apparent,  therefore,  that  while  a  considerable 
proportion  of  the  nitrogen  in  the  crude  rubber  is  present 
n  the  form  of  soluble  true  proteid  matter,  the  nature  of 
the  remainder  of  the  soluble  nitrogen  is  doubtful.  There 
are  references  in  literature  to  the  presence  of  alkaloids 
and  ammonia  salts  in  latex,  but  we  have  not  observed 
any  quantitative  figures  of  a  definite  nature.  The 
subject  is  one  which  we  hope  to  pursue  in  the  future. 

With  regard  to  the  quantity  and  nature  of  the  mineral 
matter  in  the  combined  hot  and  cold  extracts,  this 
amounted  to  2-6  per  cent.,  of  which  0-37  consisted  of 
aluminium  salts  expressed  as  alumina,  and  1-02  per 
cent,  of  potassium  salts  expressed  as  potassium  oxide. 
Seeing  that  the  total  ash  in  the  original  rubber  was  under 
5  per  cent,  the  high  proportion  of  potash  is  worthy  of 
note.  Bruce  (R.B.B.  circular  on  Para  Rubber  in 
Oylon,  No.  6,  1905)  has  shown  that  the  fresh  leaves  of 
Para  rubber  may  contain  a  similarly  high  proportion  of 
this  metal,  and  it  is  interesting  to  note  in  conjunction 
with  the  work  referred  to  that  the  latex  also  may  absorb 
so  high  a  proportion. 

3.  Ceylon  Plantation  rvbbers. — Three  samples  produced 
on  the  Dangan  plantation  were  examined.  They  were 
prepared  from  the  first  tappings  of  young  trees — about 
five  years  old,  the  latter  being  tapped  on  the  half-spiral 
system.  The  latex,  after  collection,  is  diluted  with 
several  volumes  of  water,  strained  through  fiarmel  to 
remove  mechanical  dirt,  and  then  coagulated  either 
naturally  or  by  the  addition  of  a  small  quantity  of  acetic 
acid,  in  flat  round  dishes.  The  round  "  biscuits "  so 
obtained,  which  are  at  this  point  of  the  consistency  of 
cheese,  are  rolled  out  in  order  to  remove  as  much  water 
as  possible  and  subsequently  dried  and  packed  for  export. 

These  samples  are  of  particular  interest,  as  they  appear 
to  represent  a  series  of  experiments  regarding  the  most 
suitable  manner  for  coagulation  and  treatment  applied 
to  the  same  batch  of  latex.  In  the  following  table  will 
he  found  a  description  of  the  samples  and  of  the  general 
analytical  results  obtained  • — 
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Ceylon  plantation  rubbers  (Hevea  Brasiliensis):- 


Xo. 

Description. 

Moisture. 

Eesin.         Mineral 
matter. 

"Dirtandt      j^^ 

'  Nitrogen       Specific 
Nitrogen.            as             gravity 
proteids.      at  15°  C. 

'                                                              1                    1                    1                    i 

per  cent,     per  cent,     per  cent.       per  cent,     per  cent. 
1     A'ery  thin  biscuit,  }  to  J  mm.  in                                                                                     i 
centre    to    1    mm.    at    edges  ; 

translucent ;         light        amber                                            [ 
1       colour ;   edges  somewhat  darker          0-73               1-.36        i       0-74                l?,-52            84-15 

per  cent,     per  cent. 
0-17               1-06 

0-9160 

Thin   biscuit,   from  J   (centre)   to                        1                                                                  ' 
1    mm.    (edges)  ;     translucent ;                                             i                     , 

light  amber  colour,  but  a  good                                            1                     >                                                                                   1 
deal  darker  in  centre,  although                        ' 
latter  thinner  than  edges      0-45               2-42        {       0-69                    6-60          89-84          0-fiO               3-75            0-9202 

3 

Biscuit ;    even  thickness  of  3  to                        i 
4  mm. ;    even   amber   colour  ; 
translucent ;    some  air  bubbles          0-36              2-69        1       0-33                     2-92          93-70 

0-16               1-00        j     0-9097 

Direct  determination. 


t  By  diflference. 


The  above  analyses — the  analytical  methods  will  be 
referred  to  below — are  of  considerable  interest.  The 
most  striking  feature  is  the  high  proportion  of  the  sub- 
stances classed  as  "  dirt  and  organic  impurities  "  in  No.  1, 
and  the  comparatively  small  amount  in  No.  3.  The 
explanation,  we  think,  is  that  the  greater  part — if  not 
practically  the  whole — of  the  "  dirt  and  organic  impurities" 
consists  of  the  highly  insoluble,  oxygen-containing  matter 
which  is  present  to  a  greater  or  less  degree  in  all  rubbers. 
It  is,  in  fact,  there  is  little  doubt,  the  formerly  so-called 
"  nervous  principle  "  (*)  which  swells  to  an  enormous  extent 
in  solvents,  but  is  practically  insoluble  therein.  If  the 
figures  given  for  the  three  samples  in  this  regard  be  taken 
in  conjunction  with  the  description  of  their  physical 
characteri.stics,  it  will  be  observed  that  the  thinnest 
sample  contains  the  highest  proportion,  and  the  thickest 
sample  the  lowest.  Without  desiring  to  dogmatise,  and 
keeping  in  view  the  fact  that  much  more  work  in  this 
direction  will  be  necessary  before  a  definite  opinion  can 
be  expressed,  the  results  appear  to  lend  point  to  the 
opinion  which  has  been  somewhat  freely  expressed,  that 
very  thin  biscuits  do  not.  in  practice,  give  the  best  results, 
although  the  preparation  of  rubber  in  this  form  has,  in 
other  respects,  considerable  advantages.  It  has,  indeed, 
been  strongly  contended  that  ultimately  plantation  rubber 
will  have  to  be  made  in  the  form  of  blocks,  or  thi?k  pieces, 
in  order  to  avoid  oxidation,  heating  in  transit,  and  con- 
sequent "  tackiness  "  or  lack  of  elasticity,  &c.  However 
this  may  be,  it  is  plain  from  the  figures  from  No.  3  that 
very  high-class  rubber  in  this  particular  regard— and  quite 
apart  from  other  considerations  of  quality  and  composi- 
tion— may  be  produced  in  b  scuit  form,  provided  the 
biscuit  possesses  a  certain  thickness. 

In  the  course  of  the  examination  of  the  above  samples 
it  became  apparent  that  Ditmar's  process  was  not  directly 
applicable  to  rubbers  containing  an  appreciable  amount 
of  th?  enormouslj'  distensible  material  referred  to.  It  is 
quite  impossible  to  separate  this  matter  from  the  benzene 
solution  by  centrifugal  action.  Although  our  experience 
was  that  the  process  was  very  useful  for  some  classes  of 
rubbers,  we  found  it  necessary  to  make  a  decided  modi- 
fication for  others — such  as  No.  1  in  the  above  table,  for 
instance.  We  proceeded  on  the  lines  suggested  by  Ditmar 
as  regards  sampling,  drying,  and  extraction  of  resin  and 
heating  with  benzene,  and  at  this  point  deviated  from 
his  method  as  follows  : — The  benzene  solution  was  allowed 
to  cool,  and  the  cont«nts  of  the  flask  were  then  transferred 
to  a  graduated  flask.  The  boiling  flask  was  washed  out 
several  times  with  small  quantities  of  hot  benzene,  the 
washings  transferred  to  the  graduated  flask,  and  after 
cooling  the  contents  of  the  latter  to  15°  C,  the  flask  was 
made  up  to  the  mark.  The  whole  was  then  allowed  to 
stand  for  a  short  time,  and  subsequently  as  much  of  the 
clear  liquid  as  possible  was  poured  through  a  weighed 
Soxhlet  tube,  containing  glass  wool  as  a  filtering  material. 
Operating  in  this  way,  we  found  (when  a  total  of  110 — 130 
c.c.  was  being  dealt  with)  that  there  was  rarely  any 


difficulty  in  obtaining  50  c.c.  to  60  c.c.  of  clear  filtrate. 
The  whole,  or  an  aliquot  part  of  this,  was  then  (a)  either 
evaporated  in  a  tared  dish  and  the  residue  weighed,  or 
[h)  it  was  precipitated  with  alcohol,  and  the  precipitate 
(purified  and  dried  as  described  by  Fendler  (S))  so  obtained 
weighed. 

We  find  that  method  (a)  is  more  rapid  and  convenient. 
The  results  for  india-rubber  in  the  above  table  were 
obtained  in  this  manner.  We  suggest  that  the  principle 
of  this  method  is  preferable  in  all  cases  to  that  involving 
decantation  after  whirling, (6)  or  to  that  of  weighing  the 
residue('')  in  the  tube,  even  where  this  is  possible.  In 
several  cases  we  were  able  to  weigh  the  residues,  after 
washing  with  alcohol  and  ether,  and  the  following  may 
be  quoted  as  examples  : — 

Dirt  and  Organic  Im-purities. 

By  difference,  By  direct  weighing, 

per  cent.  per  cent, 

(a)     6-60  (a)     6-22 

(6)     2-92  (6)     4-57 

In  other  cases  the  discrepancies  were  somewhat  larger, 
but  it  is  plain  that  the  indirect  method  is  far  more 
reliable,  first  becau.se  the  weight  of  the  rubber  brought  to 
the  balance  is  far  greater  than  that  of  the  residue  in  the 
tube,  and  secondly  because  it  is  next  to  impossible,  when 
there  is  an  appreciable  quantity  of  the  swollen  "  nervous  " 
matter  on  the  filter,  to  be  sure  that  the  whole  of  the  rubber- 
containing  benzene  solution  has  been  thoroughly  washed 
out. 

4.  Rubbers  from  Malay  Peninsida. — Three  samples  of 
Malay  Hevea  brasilicnsis  were  examined. 

No.  I  was  a  "  crepe  "  rubber  of  good  appearance.  It 
was  1 — 2  mm.  thick  and  of  a  pale  cream  colour.  It  con- 
tained a  somewhat  large  quantity  of  the  highly  distensible 
body  referred  to  above,  biit  we  are  inclined  to  think  that 
this  was  due  to  the  sample  not  having  been  verj'  carefully 
preserved,  or  that  it  was  of  considerable  age. (8)  Otherwise 
it  had  all  the  characteristics  of  a  high  class  rubber.  No.  2 
was  a  thin  biscuit  rubber,  consisting  of  two  layers,  and 
of  a  light  cream  colour.  It  had  been  coagulated  by 
means  of  nitric  acid,  and  the  sample  originated  from 
a  museum,  where  it  had  apparently  been  kept  for  some 
time.  It  was  extremely  hard,  but  whether  this  condition 
was  due  to  age  or  a  result  of  the  process  of  coagulation 
employed,  we  are  unable  to  say.  The  analyt  cal  figures 
are  very  interesting.  No.  3  was  a  thin  sheet  rubber  of 
a  light  cream  colour.  1 — 2  mm.  thick.  It  was  very 
tough  and  leathery,  and  obviously  much  modified.  Here. 
again,  the  analytical  figures  are  of  interest  as  throwing 
some  light  on  the  changes  that  have  taken  place.  It  need 
scarcely  be  said  that  the  Malay  samples  are  not  put 
forward  as  representative  of  the  high-class  rubbers  that 
are  now  produced  in  the  Peninsula,  but  wo  think  they  are 
of  particular  interest,  inasmuch  as  there  is  very  little  in 
literature  on  the  composition  of  rubbers  which  have  been 
modified  in  this  manner. 
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The  analytical  fignrcs  are  as  follows  : — 

JJalatf  rultbers  {cdd  or  badly  modified). 


I. 

2. 

i. 

Moisture    

Per  cent. 
0-2« 
8-45 
0-17 

9-42(») 
86-7(") 

Per  cent. 

0-30 
1-76 
0-40 

21-4Sl») 
76-0(»<>) 

Per  cent. 
0-33 
3-26 

0-17 

"  Dirt    Aud    organir    impuri- 
ties "      

37-23(>«) 

--.g-OK*) 

Nitrogen    

Nitrogi^n  as  proteids 

0-47 
2-94 

0-43 
2-69 

0-9222 

0-20 
1-30 

Specific  gravity  at  15*  C 

0-9246 

0-9261 

Uganda   i           S-83 

Mexican 16-61 

Ceylon    6-03 

Malay 17-54 


27-03 
3-21 


30-2 
12-70 


The  low  figures  in  the  case  of  Ceylon  No.  1,  which  was 
appreciably  different  from  the  other  samples,  and  in 
the  case  of  Malay  No.  2,  which  was  coac^lated  by  nitric 
acid,  are  worthy  of  note,  for  otherwise  the  figures  for 
the  various  groups  of  rubbers  are  fairly  comparable 
inter  se. 

It  is  possible  that  a  study  of  the  brominatioh  y)roducts 
of  the  saponified  "  resins  "  may  be  a  convenient  method, 
inter  alia,  for  investigating  those  substances,  for  the 
preliminary  experiments  in  this  direction  appear  to 
indicate  that  two  bromo-derivatives,  or  two  series  of 
bromoderi  vative-',  may  l>e  obtained,  the  one  easily  soluble, 
the  other  insoluble  in  alcohol. 

ConcluJtiont. — From   the  above   we   conclude  :  — 

(a)  That  Ditmar's  process  is  not  directly  appilicable 
to  all  crude  rubbers. 

(b)  That  the  most  reliable  method  is  a  direct  deter- 
mination of  rubJjcr  by  evaporation  from  a  solvent — 
after  removing  moisture  and  rt-sin. 

(c)  That  the  figures  given  in  literature  for  "  india- 
mbber  "  or  "  caoutchouc  "  which  are  obtained  by  differ- 
ence by  merely  subtracting  resin,  moisture,  mineral 
matter  and  "  proteidt*  "  from  the  total  arc  unreliable. 

(d)  That  a  study  of  the  "  insoluble  "  bodies  in  crude 
mbbem.  particularly  in  crudo  p'antation  rublicrs,  might 
yieldim  portant  practical  results  in  regard  to  "  nerve  " 
and  the  differr-nccs  arising  from  origin,  methods  of  pre- 
paration,  Ac. 

We  desire,  finally,  to  express  oar  thanks  to  the  Mabira 
Forest    Rubber    (Company,    to    the    I^nd    Company    of 


In  samples  1  and  2,  the  nibbpr  was  djrectly  determined 
by  evaporating  a  part  of  the  benzene  solution,  as  described 
above.  In  the  case  of  3, the  residue  obtained  l\v  prolonged 
whirling,  after  diluting  with  petroleum  ether,  washing 
repeatedly  with  a  mixture  of  benzene  and  the  latter, 
and  finally  coagulating  by  means  of  alcohol  and  ether, 
was  weighed. 

This  was  repeated  with  another  portion  of  the  game 
sample,  an  attempt  being  made  in  this  case  to  determine 
whether  a  prolonged  cold  benzene  extraction  might  not 
give  better  results.  This  was  not  the  case,  a  higher 
tieurc  for  the  "  impurities,"  namely  40-0  percent.,  being 
obtained. 

Note  on  the  resins  in  the  aboi'e  rubbers. — It  has  long 
been  considered  that  a  closer  study  of  the  nature  of  the 
resins  occurring  in  different  rubbers  is  most  desirable. 
This  is  a  subject  which  we  hope  to  pursue  in  the  future. 
In  the  meantime  we  think  it  maj'  be  of  interest  to  give 
some  figures  which  we  have  obtained  for  the  total  alkali 
absorbed  by  the  resins  in  the  rubbers  described  above. 
The  results  are  expres.sed  in  c.c.  of  A'/IO  alkali  required 
to  fully  neutralise  and  saponify  1  grm.  of  the  resin  in 
each  case. 

The  following  figures  were  obtained  : — 


Chiapas,  to  the  Rubber  Plantations,  Ltd.,  and  to  Mi".  T.  W. 
Wellsted,  for  supplying  us  with  the  samples  from  Uganda, 
Mexico,  Ceylon,  and  Malaya  respectively. 

(•)  New  in  the  sense  that  they  represent  fresh  sources  of  -.n^ket 
supply- 

(«)   Gumini-Zeit.,  20.   364. 

(')  The  rubber  previously  well  sampled  and  rcdueed  to  a  fine 
fllameiitarv  eoiidition  was  employed  for  this  extraction. 

C)  (Gladstone  and  Hilibert,,!.  Cliem.  Snc.  1888,  679  ;  Seeligman, 
"  Le  Caoutclioue  et  la  Gutta  Perclia,"  Paris,  1896  :  Weber,  this 
.Journal.  liMiO,  and  idem.,  "  The  Chemistry  of  India-llubber," 
(irittin,  1902,  Ac.  It  is  jiractically  certain  that  the  term  of 
"nervous  principle,"  as  ai)p!ied  to  this  substance  is  a  misnomer. 
It  was — until  Weber's  work  disproved  the  assumption — at  one 
time  believed  to  be  the  cause  of  the  "  nerve  "  of  india-rubber. 
It  appears  to  u«.  at  any  rate  when  present  beyond  a  certain 
amount,  to  be  a  hijrb.ly  undesirable  constituent,  and  certainly  not 
a  measure  of  "  nerve." 

(*)  This   .Journal,  1904,  764. 

(*i  dcea^ionally.  where  there  is  much  finely-divided  dirt,  and 
the  liltrate  does  not  run  quite  bright,  it  is  convenient,  after  making 
up  to  the  mark,  to  whirl  the  contents  of  the  flask,  or  a  part  thereof, 
prior  to  filtration. 

(')  .•Vnd  estimating  rubber  by  difference. 

(*)  We  have  since  been  informed  that  it  was  one  to  two  years 
old. 

(*)  By  difference. 

(10)  iMreet  determination. 

Discussion. 

Mr.  R.  Hoffmann  asked  if  the  resin  was  detrimental 
to  the  sample  ;  when  the  analyses  were  the  highest  in 
rubber,  were  the  samples  the  best  ?  He  had  heard  lately 
that  rubbers  in  which  there  was  a  certain  amount  of  resin 
turned  out  better  in  manufacture  than  those  quite  free. 
As  a  planter,  he  was  anxious  to  know  what  was  the  best 
article  to  send  to  the  tyre  manufacturer,  because  this 
planting  industry  was  quite  in  its  infancy.  There  M'as 
lately  an  exhibition  in  Ceylon,  and  there  they  decided 
that  a  thicker  sample  was  much  better,  and  the  recom- 
mendation lately  was  to  make  blocks  3  ins.  thick.  A 
further  recommendation  was  made  quite  recently,  that 
they  were  to  endeavour  to  produce  rubber  with  about 
9  per  cent,  to  10  per  cent,  of  moisture,  as  the  criticism 
on  these  plantation  rubbers  was  that  they  were  not  quite 
so  strong  in  "  nerve  "  as  those  from  the  Amazon,  because 
they  were  extracting  all  the  moisture.  They  had  been 
trying  to  give  something  like  94  to  95  per  cent,  of 
pure  rubber,  but  of  course  they  would  be  only  too 
plea.sed  to  put  or  leave  in  the  moisture,  because,  naturally, 
they  would  thus  get  10  per  cent,  more  for  their  product. 

Mr.  W.  F.  Reid  said  analy.ses  of  caoutchouc  up  to  the 
present  had  been  very  indefinite.  As  so  much  depended 
on  the  method,  he  should  have  been  glad  to  have  had 
a  full  description  of  the  one  used  by  the  authors.  He  had 
always  found  that  the  figures  obtained  were,  as  in  the  case 
of  soluble  and  insoluble  nitrocellulose,  entirely  dependent 
on  the  method  of  carrying  out  the  analysis.  In  making 
analyses  of  tyres,  for  instance,  there  were  other  things 
present  besides  india-rubber.  Pitch  was  found  in  one 
of  those  samples,  but  he  knew  that  sometimes  the  cotton 
fabric  used  was  ju'epared  with  pitch  to  prevent  it  rotting, 
and  when  analysed  this  would  of  course  be  present  in  the 
rubber. 

Dr.  ScHiDROwrrz  said  the  pitch  in  this  case  was  not  in 
the  faVjric.  but  in  the  rubber. 

Mr.  Reid  said  pitch  was  [)rescnt  in  the  fabric,  and  after 
the  tyre  was  vulcani-sed  most  of  it  would  be  in  the  rubber, 
and  least  in  the  fibre,  so  that  a  section  of  the  whole  should 
be  taken.  'I  hese  tyres  had  recently  been  treated  by  the 
hundredweight,  dissolved  completely,  and  the  total  quan- 
tity of  fibre  and  of  rubber  obtained.  There  was  a  process 
known  as  the  Tixicr  procoiss,  now  being  worked  on  the 
commercial  s(^alc  in  France,  where  tyres  were  dissolved 
and  the  tyre  rubber  precipitated  ;  it  came  out  purer  than 
it  went  in,  because  the  j)rocesse8  of  devulcanising  and 
precipitation  left  in  solutirm  the  resinous  substances  which 
were  the  result  of  oxidation,  or  were  ))resent  in  the  original 
crude  rubber.  Tcr])ineol  was  a  better  solvent  than  even 
bistilphide  of  carbon.  Either  of  these  samples  shown 
here  would  make  clear  sfilutions  in  terpineol,  the  sediment 
would  go  to  the  bottom,  and  there  would  be  no  lumps  [ 
retaining  the  original  form  of  the  pieces  of  rubber.  The  j 
authors  seemed  to  think  that  this  elastic  material  which 
remained  was  injurious  to  the  quality  of  the  rubber,  but 
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he  thought  it  was  the  other  way,  and  that  most  rubber 
manufacturers  attached  great  importance  to  it.  Un vul- 
canised rubber  from  which  the  organic  net  work  had  been 
separated  was  not  so  strong  as  the  original  rubber.  The 
organic  net  work,  after  it  was  dried,  contained  material 
which  was  extremely  tough.  Some  crude  rubbers  were 
known  to  contain  a  very  large  quantity  of  resin,  a  Mexican 
rubber,  very  largely  made,  contained  over  25  per  cent. 
These  resinous  materials  were,  perhaps,  more  interesting 
from  a  scientific  point  of  view  than  the  rubber  itself,  and 
ho  quite  agreed  with  the  author  that  their  study  would 
well  repay  trouble,  and  in  them  they  might  possibly  find 
something  to  throw  light  on  the  origin  of  rubber  itself. 
He  had  worked  for  many  years  on  the  synthesis  of  rubber, 
but  hitherto  without  success  :  he  had  found  one  thing, 
however,  that  isoprene  could  be  produced  from  these 
resinous  materials,  and  this  was  one  of  the  decomposition 
products  of  caoutchouc  itself.  It  was  possible  that  in 
the  latex,  substances  were  present  from  which  the  rubber 
was  derived,  and  which  were  coagulated  with  the  rubber. 
Rubber  in  most  cases  contained  all  the  ingredients  of  the 
latex  except  the  water.  He  should  like  to  hear  the  method 
by  which  the  author  was  able  to  extract  everything  out 
of  the  rubber  in  an  apparatus  of  the  kind  shown.  He 
should  hesitate  himself  to  consider  the  extraction  complete, 
for  he  had  a  sample  60  years  old  under  examination,  and 
a  portion  of  it  was  still  saturated  with  moisture.  The 
material  to  be  analysed  must  be  in  a  state  of  fine  powder, 
which  was  not  easy  to  obtain. 

Mr.  L.  Myddelton  Nash  asked  if  the  specific  gravities 
were  taken  on  the  original  samples  ;  because,  if  so,  the 
percentage  of  dirt  in  them  would  affect  the  results,  and 
also  they  must  be  more  or  less  full  of  air  bubbles.  He 
should  like  to  know  what  were  the  proteids  in  india-rubber, 
and  whether  the  percentage  of  them  present  was  any 
criterion  of  value.  With  regard  to  "  mineral  matter  "  and 
"  dirt,"  what  was  the  difference  between  them  ?  He  sup- 
posed the  mineral  matter  was  the  ash  of  the  rubber  after 
the  dirt  had  been  mechanically  removed.  With  regard 
to  the  percentage  of  mineral  matter,  fairly  high  figures 
were  given.  He  had  had  samples  of  asbestos  packing, 
the  core  of  which  was  guaranteed  to  be  pure  rubber,  and 
foimd  up  to  about  80  per  cent,  of  mineral  matter — chiefly 
zinc  oxide.  Mr.  Reid  suggested  t«rpineol,  but  surely  that 
was  a  very  difficult  solvent  to  evaporate,  on  account  of  its 
high  boiling  point. 

Mr.  Reid  said  he  did  not  suggest  that  the  terpineol  was 
evaporated  ;  the  india-rubber  was  precipitated  from  it. 

Mr.  Philip  said  he  considered  that  of  all  processes  for 
rapidly  determining  the  value  of  a  manufactured  rubber, 
the  Henriques  method  of  saponification  with  alcoholic 
potash  was  the  most  satisfactory.  It  enabled  one  to  make 
a  rapid  determination  of  the  sum  of  the  resins,  substitute 
and  mineral  oil  taken  altogether,  and  it  was  his  experience 
that  if  this  test  condemned  a  rubber,  that  particular 
rubber  would  generally  not  withstand  the  ordinary  moist 
and  dry  heat  tests  as  specified  by  the  Admiralty. 

When  treating  vulcanised  rubber  with  solvents,  such  as 
acetone,  pyridine,  &c.,  some  difficulty  is  often  experienced 
in  rapidly  getting  it  into  a  sufficiently  finely  divided  state, 
a  very  satisfactory  method,  however,  was  to  use  an 
ordinary  meat-chopping  machine  of  the  well-known  type, 
in  which  two  steel  plates  with  holes  drilled  in  them  revolved 
relatively  to  each  other  ;  by  this  means  the  rubber  could 
be  rapidly  obtained  in  a  pulverulent  form. 

Mr.  Reid  had  spoken  of  worn-out  rubber  tyres  being 
dissolved  on  a  large  scale  in  France  ;  it  was  a  novelty  to 
him  to  hear  that  vulcanised  rubber,  in  which  there  was 
anything  from  2  per  cent,  to  6  per  cent,  of  sulphur,  was 
capable  of  being  readily  dissolved,  and  it  was  still  more 
astonishing  to  hear  of  its  re-precipitation  ;  was  it  the 
sulphur  compound  that  was  dissolved,  or  was  it  claimed 
that  the  solvent  actually  deviilcanised  the  rubber  ;  when 
the  rubber  was  recovered  by  this  method,  was  it  as  a 
matter  of  fact  in  the  form  of  unvulcanised  caoutchouc,  or 
was  it  merely  the  vulcanised  material  ? 

Mr.  Clayton  Beadle  said  block-rubber  fetched  top 
prices  in  the  London  market.     It  could  be  made  in   foot 


cubes,  uniform  in  composition  throughout,  and  this  was, 
in  his  opinion,  the  ideal  form. 

Some  of  the  difficulties  of  working  on  a  rubber  estate 
were  referred  to.  For  instance,  taking  an  estate  of  1000 
acres,  the  latex  amounting  sometimes  to  200  galls,  per 
diem,  it  was  of  the  utmost  importance  that  this  should  be 
brought  to  the  central  station,  where  it  was  going  to  be 
coagulated,  wathin  six  hours  ;  because,  from  the  moment 
the  latex  came  away  from  the  tree,  it  began  to  undergo 
some  sort  of  putrefaction,  and  more  or  less  approached 
the  condition  of  coagulation.  He  supposed  that  the  resin 
was  an  oxidation  product.  Rubber  produced  by  vacuum 
drying  underwent  the  minimum  amount  of  oxidation. 
Rubber  manufacturers  desired  that  the  composition  of  the 
rubber  should  be  uniform. 

Dr.  Stevens  thought  the  authors  had  analysed  two  very 
poor  samples  of  plantation  rubber  if  he  understood  aright 
the  figures  quoted,  namely,  resin,  6-5  per  cent.,  ash,  4-5  per 
cent.,  and  proteids,  7  per  cent.  He  had  examined  a 
number  of  plantation  rubbers,  and  the  average  figures 
would  be  about  ^  per  cent,  of  moisture,  4  per  cent,  of  resin, 
2  per  cent,  nitrogen  as  proteids,  and  practically  no  ash  at 
all.  It  was  questionable  whether  it  was  an  advantage  to 
remove  all  resin  ;  he  believed  manufacturers  would  prefer 
a  rubber  which  contained  some.  Para  did  not  contain 
very  much,  but  what  there  was,  no  doubt,  considerably 
modified  the  vulcanisation  process.  They  had  heard  very 
little  about  the  analysis  of  vulcanised  rubber,  compared 
with  which  the  examination  of  crude  rubber  was  simple. 
The  author  said  the  ordinary  processes  were  well-known  ; 
there  were  a  great  number  of  them,  and  perhaps  some  of 
them  were  well  known,  but  there  was  a  great  difference 
of  opinion  as  to  their  value.  There  was  a  question  of 
pyridine  extraction,  and  some  German  authorities  asserted 
that  pyridine  dissolved  some  of  the  rubber  ;  if  it  did,  it 
was  inapplicable.  Again  there  was  the  question  of  deter- 
mining the  mineral  matter,  and  he  should  like  to  know 
how  the  authors  did  that.  Was  it  merely  the  ash  of  the 
rubber  ?  The  sulphur  of  vulcanisation  was  often  retained 
in  the  mineral  matter,  and  in  that  case  a  high  result  was 
obtained.  Did  the  authors  estimate  the  rubber  by  differ- 
ence, or  employ  one  of  the  methods  -vyorked  in  Germany 
by  treatment  with  higher  oxides  of  nitrogen  ;  because 
there  again,  by  different  methods  varying  results  were 
obtained.  Apparently  the  tensile  strengths  of  these 
samples  had  not  been  determined  ;  in  his  opinion  this 
was  of  gieat  importance  and  a  very  valuable  indication 
taken  in  conjunction  with  the  analysis.  Some  of  the 
analyses  gave  somewhat  startling  figures.  For  instance, 
23  per  cent,  of  resin  (he  presumed  from  an  acetone 
extract)  and  a  vulcanisation  coefficient  of  six  were  high. 
In  vulcanised  india-rubbers  the  vulcanisation  coefficient 
was  a  good  indication  of  the  value  of  the  rubber,  and 
of  the  care  exercised  in  the  manufacture.  \Vliere  it  was 
either  too  high  or  too  low,  the  rubber  was  generally 
inferior.  With  regard  to  the  action  of  acetone  peroxide, 
he  did  not  know  of  any  work  done  by  this  method  on  crude 
rubber.  It  was  originally  devised  by  Weber  and  appliel 
by  him  to  tyre  covers,  with  respect  to  which  he  was  not 
aware  of  any  other  data  on  the  matter.  The  paper 
would  have  been  of  far  greater  value  if  they  knew  how  the 
vulcanised  samples   were   analysed. 

The  Chairman  said  in  his  early  days,  especially  when 
he  was  engaged  in  photographic  work,  he  was  taught  that 
the  action  of  light  tended  to  cause  rubber  to  become 
insoluble,  but  he  had  not  heard  from  any  one  that  evening 
any  remarks  as  to  whether  that  was  the  case  or  not. 
In  the  light  of  modern  work,  it  appeared  to  him  that  this 
was  a  matter  that  deserved  some  attention.  It  struck 
him  possibly  that  the  "  nerve  "  substance  of  which  they 
had  heard,  was  the  product  of  the  action  of  light,  because 
his  recollection  of  this  matter  was  that  the  portion  of 
rubber  which  had  been  acted  upon  by  light,  swelled  up 
to  an  enormous  extent  in  the  solvent  but  did  not  dissolve, 
and  that  the  inner  portions  which  the  light  did  not  reach 
were    the    portions    which    dissolved. 

Dr.  SCHIDROWITZ  in  reply  to  the  Chairman's  question, 
said  that  it  was  generally  a(  ceptcd  by  rubber  workers 
that  samples  must  be  shielded  from  fight  as  much  as 
possible.     Dealing  with  the  questions  in  connexition  with 


134      WATSON  SMITH— PRESENTATION  OF  PORTRAIT  OF  PETER  GRIESS.   F.R.S.       [Feb.  28.  1907. 


his  second  paper,  he  said  in  reply  to  Mr.  Hoffman  that 
there  apjx>anHl  to  be  little  iloubt  that  resins  from  dilVerent 
trees  differed  in  character.  In  the  preliminary  tests 
which  they  had  made,  thoy  found  that  part  of  the  resin 
was  free  acid  and  a  jvirt  combined,  but  the  quantity 
of  alkali  al^sorbed  by  different  resins  differed  very  appre- 
ciably. The  role  winch  the  resins  played  was  still  some- 
what doubtfid,  but  the  fact  remained  that,  in  the  ffnest 
rubber — such  as  tine  Para  and  tine  plantation  rubbers — 
the  resin  was  very  low.  Whether,  and  to  what  extent 
the  inferiority  of  other  rtjbbers  was  due  to  resin  was  one 
of  those  questions  which  still  required  investigation. 
As  to  the  form  in  which  plantation  rubber  should  be  put 
up,  he  could  only  s!»y,  as  far  as  his  experience  went,  he 
believed  that  very  thin  forms  were  not  good.  Ho  rather 
thought  that  the  block  form,  if  the  block  coidd  be  made 
under  satisfactory  aseptic  conditions,  would  be  best.  He 
believed  that  a  machine  had  been  devised  for  imitating, 
on  practical  manufacturing  lines,  the  process  of  smoking 
and  drying  on  the  Amazon.  Whether  rubber  produced 
by  this  process  had  yet  appeared  on  the  market  he  could 
not  say,  but  if  it  had,  it  would  be  of  interest  to  know 
how  it  turned  out.  The  question  of  moisture  that  might 
be  left  in  the  block  was  verj-  important.  He  did  not 
think  that  the  resins  were  formed  by  oxidation  of  the 
crude  rubbers.  The  general  view  was  that  they  were 
present  as  such  in  the  latex. 

Dr.  Stevens  had  entirely  misunderstood  him.  If  he 
referred  to  the  table  of  Ceylon  )  lantation  rubbers  he 
would  see  that  they  could  be  made  of  very  high-class 
quaUty.  With  regard  to  the  highly  distensible  so-called 
"  fibrous "  matter  in  crude  rubber  he  disagreed  with 
Mr.  Reid.  Weber  had  shown  that  the  amount  of  this 
was  very  small  in  many  high-class  rubbers,  that  it 
could  have  no  practical  importance  in  the  sense  of  giving 
rubber  its  valuable  quality  of  "nerve."  Seeing  that  high- 
class  rubbers  frequently  contain  very  little  of  this  matter 
and  low-class  rubbers  a  good  deal,  it  was  difficult  to  under- 
stand how  it  could  have  the  properties  ascribed  to  it. 
Moreover,  Weber's  work  in  this  respect  had  not  been 
controverted  and  his  (the  speaker's)  experience  in  this 
regard   confirmed    Weber. 

With  regard  to  the  questions  in  connection  with  the 
firFt  paper,  he  thought  that  those  dealing  with  methods 
of  analysis  were  based  on  misapprehensions.  They  had 
stated  in  the  paper  quite  clearly  that  the  methods  which 
they  had  employed  were,  for  all  practical  purposes, 
those  of  Henriques  as  modified  by  Weber.  They  had 
made  one  or  two  modifications  in  the  apparatus  which 
were  referred  to  in  the  paper.  These  methods  were 
perfectly  well  knowTi,  and  as  far  as  his  experience  went, 
were  those  adopted  by  most  practical  rubber  workers. 
He  did  not  think  it  necessary  to  reproduce  the  whole  of 
Henriques'  and  WeVjer's  work  in  the  paper.  The  methods 
were  certainly  not  perfect,  and  they  were  all  striving  to 
improve  them,  and  when  one  was  face  to  face  with 
certain  undeciraVjle  technological  results,  and  the  figures 
obtained  by  cf-rtain  methods  of  analysis  flistinctiy  pointed 
out  the  f»ath  along  which  one  should  go  to  remedy  these, 
whiUt  the  analytical  deductions  were  confirmed  by 
experience,  he  thought  that  wa."  all  they  could  expect  for 
the  riresent.  .Mr.  Rei<l  had  suggested  that  the  pitch 
which  they  obtained  in  the  case  of  one  tyre,  might 
have  come  from  the  canvas  which  was  impregnated 
with  that  material.  In  view  of  the  quantity  obtained, 
however,  that  was  obviously  out  of  the  question.  He 
wa*  aware  that  it  had  bcf-n  said  that  yiyrirline  dis.«olved 
vulcanined  rubber,  hut  when  one  got  a  pyridine  extract 
indicating  the  firesence  of  pitch,  bitumen,  or  similar 
matter,  it  wan  not  difficult  to  determine  whether  the  ex- 
tract     ■  ••  -'  -tiljjttantially  of  thc.v.-  matters  or  of  rubber. 

Mr.  I  i»e  wTonv  if  he  thought  that  they  extracted 

the  r  'h  Wil vents  from  a  block  or  piece.     They 

reduced  the  nampleH  to  very  fine  fiakes  or  threads  by 
mi'thoflii  well  known  to  every  firactical  rubber  worker, 
and  they  had  referred  to  thin  in  the  pafK;r.  liy  using  the 
extraction  apparatus  referred  to  on  rubber  in  this  condition 
it  wa*  jiOMible  to  get  a  thorough  extraction  of  resin  in 
five  to  six  hours.  (Jnc  might  go  on  extracting  for  another 
five  or  «ix  week«.  but  got  no  increased  yield,  which 
corely  indicated  that  the  method  was  for  all  practical 


purposes  a  good  one.  Besides  there  was  nothing  new 
in  this  in  jirinciple.  A  remark  had  boeu  made  with 
regard  to  the  saponification  process.  If  this  were  applied 
in  the  original  Henriques  form  to  vulcanised  rubbers, 
you  got  entirely  erroneous  results  inasmuch  as  the  resins 
were  acted  on  by  the  potash.  It  was  necessary,  there- 
fore, to  extract  with  acetone  first,  as  Weber  had  pointed 
out.  ])r.  Stevens  had  referred  to  the  fact  that  the  process 
of  determining  mineral  matter  by  incineration  might  give 
results  which  were  as  much  as  I  per  cent,  to  2  per  cent, 
too  high.  What  if  it  did  ?  Weber  had  already  pointed 
this  out,  but  saw  that  in  the  case  of  most  technological 
analyses,  that  was  a  matter  of  no  practical  importance, 
and  he  entirely  agreed  \vith  Weber.  Besides,  his  experi- 
ence was  that  the  indirect  determination  of  mineral 
matter,  or  that  by  the  method  based  on  dissolving  the 
rubber,  gave  far  more  erroneous  results.  Of  course  he 
was  speaking  of  manufactured  rubbers. 

With  regard  to  the  "  devulcanising  "  process  referred  to 
by  Mr.  Reid,  he  would  like  to  know  more  about  it.  Not 
a  week  passed  but  some  new  so-called  devulcanising 
process  came  out,  and  he  had  yet  to  learn  that  a  real 
devulcanising  process — i.e.,  one  that  removed  the  sulphur 
from  the  rubber  molecule — had  been  devised. 


PRESENTATION  OF  PORTRAIT  OF  PETER  GRIESS, 
F.R.S.,  &c.,  BY  WATSON  SMITH,  TO  THE 
LONDON  SECTION. 

In  presenting  to  the  Section  a  portrait  of  the  late  Johann 
Peter  Griess,  F.R.S.,  a  former  Vice-President  of  the  Society, 
who  died  suddenly  in  August,  1889,  Mr  Watson  Smith 
read  extracts  from  letters  from  Griess  and  Caro,  bearing 
upon  the  subject  of  Griess's  discoveries.  The  first  is 
taken  from  a  letter,  written  early  in  1887,  in  which  Griess 
thus  describes  his  discovery  of  the  diazo  reaction  : — 

"  Dr.  B.  W.  Gerland,  when  working  in  the  laboratory 
of  Prof.  Kolbe  in  Marburg,  investigated  the  action  of 
nitrous  acid  on  amidobenzoic  acid  at  Kolbe's  request. 
(See  also  Annalen,  Aprilheft,  1858.)  Thus  the  oxy- 
benzoic  acid  was  prepared,  indicating  a  chemical  change 
then  considered  of  much  importance.  In  like  manner, 
I  investigated  a  means  of  converting  picramic  acid 
(amidodinitrophenylic  acid)  into  the  oxydinitrophenylic 
acid,  C6Ho(N02)2(OH)2,  but  I  obtained  instead  of  this 
latter  a  compound  possessed  of  such  striking  and  peculiar 
properties  that  I  at  once  concluded  it  must  belong 
to  a  completely  new  class  of  compounds.  Analysis 
soon  showed  me  that  this  peculiar  compound  had  the 
composition  C6H2(NO)2N20.  Naturally,  I  soon  submitted 
many  other  araido  compounds  in  like  manner  to  the  action 
of  nitrous  acid,  and  obtained  thus  in  almost  every  case 
the  corresponding  diazo  compound.  But  the  circumstance 
to  which  I  was  indebted  for  my  success  in  obtaining  the 
diazo  compounds  was  that  of  the  treatment  of  the  amido 
compounds  with  nitrous  acid  in  the  cold,  whereby  the 
immediate  conversion  of  the  diazo  compounds  into  other 
products  was  prevented,  whereas  in  the  earlier  experi- 
ments of  Hunt  and  Gerland  a  higher  temperature  was 
always  attained,  and  consequently  no  diazo  compounds 
could  exist.  Having  obtained  these  diazo  compounds, 
I  then  tried  their  action  upon  all  possible  substances, 
amongst  which,  of  course,  are  the  numerous  class  of  amido 
compounds.  I  found  that  the  diazo  compounds  combine 
directly  with  these,  forming  frequently  brilliantly  coloured 
substances,  which  dye  directly  animal  fibres  The  first 
colouring  matter  thus  prepared  by  me,  which  I  obtained 
in  the  years  1861-G2,  was  the  benzcne-azo-a-naphthyla- 
minc  '  I'hij.  'I'raiiH.',  1864,  ]'t.  III.,  079).  It  was  first 
prepared  on  the  large  scale,  to  the  best  of  my  recollection, 
in  the  years  1805-6,  by  Caro,  who  was  then  chemist  in 
the  works  of  Messrs.  Roberts,  Dale  &  Co.,  of  Manchester. 
I  first  recommended  the  oxyazobenzene  obtained  by  me 
for  use  as  a  dycstuff  in  Liebig's  '  Annalen,'  137  (1866), 
page  88." 

In  this  article,  Griess  describes  what  he  then  termed 
"  Phenol- liidiazobcnzol  "  and  Phenol-  Diazobenzol  and 
he  modestly  euggesta  their  application  in  the  following 
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words  : — "  Sowohl  diese  Verbindung  als  auch  das  Phenol- 
diazobenzol  konnten  als  gelbrothe  FarbstofEe  Verwendung 
finden." 

Of  the  first  azo-dyestuffs,  prepared  in  1862  or  1863, 
specimens  which  Griess  sent  to  Watson  Smith  for  the 
Manchester  Royal  Jubilee  Exhibition,  were  sho^vn,  and 
presented  with  the  portrait  to  the  London  Section, 
together  with  a  covering  letter,  dated  May  2,  1887,  in 
which  Griess  claims  the  first  discovery  and  introduction 
into  commerce  of  the  benzidine  dyestuffs. 

In  a  letter,  dated  Jan.  12,  1907,  Dr.  H.  Caro  says  that 
Griess  may  certainly  be  called  the  "  Father  of  the  azo 
dyestuff  industry."  "  He  also  gives  the  dates  of  his  first 
publication,  "  On  a  New  Series  of  Bodies  in  which  Nitrogen 
is  substituted  for  Hydrogen  "  ("Phil.  Trans."  1864  [3],  679). 
(also  Annalen  and  Proc.  Roy.  Soc,  1860—1866).  and 
of  his  first  German  patent  for  the  production  of  azo 
colours,  the  first  for  a  red  azo  dyestuff  in  Germany  (Ger. 
Pat.,  March  21,  1878,  the  corresponding  Eng.  Pat.  being 
3698,  Oct.  4,  1877). 

The  Chairjian  said  the  thanks  of  the  Section  were  due 
to  Mr.  Watson  Smith  for  the  present  of  this  very  fine 
portrait  and  historical  specimens  of  the  first  azo  colouring 
matters.  He  proposed  to  ask  the  Council  to  take  charge 
of  this  portrait  on  behalf  of  the  Section,  and  hang  it  in 
the  Council  rooms,  until  such  time  as  the  Section  should 
itself  have  the  power  to  give  it  house-room. 

Dr.  Cain  said  there  were  one  or  two  points  in  the 
narrative  IVIr.  Watson  Smith  had  given  which  differed 
from  accepted  history.  With  regard  to  the  first  azo  dye, 
all  histories,  both  German  and  English,  referred  to  the 
first  dye  of  this  class  as  being  aminoazobenzene,  which 
was  actually  manufactured  in  London  for  the  first  time 
in  1863.  Griess's  first  discovery  appeared  to  be  in  1864. 
As  regarded  the  benzidine  colours,  he  always  understood 
they  were  discovered  by  Bottiger  in  Berlin,  and  manu- 
factured by  the  Berlin  Actien-Gesellschaft  in  1884. 
According  to  Griess,  he  was  the  first  to  make  those  and 
bring  them  into  commerce. 

Mr.  Watson  Smith  said  he  had  not  only  taken  his 
account  from  Griess's  autogi-aph  letters  to  himself,  but 
he  had  carefully  compared  their  text  with  that  of  the 
joint  biographical  sketch  in  the  Berichte  of  1891  (24, 
1007 — 1070),  by  von  Hofmann,  Emil  Fischer,  and  Caro. 
Caro  here  shows  conclusively  that  Griess  preceded  Bottiger 
as  to  the  benzidine  colours. 

The  Chairman  said  he  might  perhaps  clear  up  the  matter 
mentioned  by  Dr.  Cain.  Aminoazobenzene  oxalate  was 
undoubtedly  "the  first  dyestuff  of  this  series  brought  into 
the  market  by  Messrs.'  Simpson,  Maule  and  Nicholson. 
It  was  discovered  by  the  late  Frederick  Field  by  passing 
a  stream  of  nitrous  gas  into  an  alcoholic  solution  of  aniline. 
As  the  reaction  was  carried  out  at  the  temperature  of  the 
air,  and  the  aniline  was  impure,  phenolic  bodies  and  tarry 
matters  were  produced,  but  the  mass  underwent  a  change 
and  was  converted  into  aminoazobenzene,  wliicli  was 
separated,  purified,  and  sold  in  the  form  of  an  oxalate,  its 
constitution  being  quite  imlmown.  Griess  having  shortly 
before  isolated  diazoamidobenzene  (Annalen,  1862,  121, 
258),  as  it  was  then  called,  wished  to  prepare  a  large 
quantity,  and  having  lieard  of  or  seen  some  of  Field  s 
compound,  purchased  some  with  the  object  of  working 
with  it  to  obtain  a  quantity  of  diazobenzene  anilide, 
but  it  was  found  to  be  not  the  substance  he  had  dis- 
covered, but  the  isomeric  aminoazobenzene.  (hicss 
first  made  an  analysis  of  Field's  substance,  and  showed 
how  it  was  related  to  his  own  product,  and  Kekule  after- 
wards pointed  out  how  the  change  came  about.  His 
owTi  reading  pointed  to  the  fact  that  Griess  had  commenced 
these  studies  about  the  year  1858,  because  he  was  then 
at  work  on  the  substitution  of  nitrogen  for  hydrogen  in 
organic  amido  comi)ounds.  Griess  published  a  ])aper  in 
1862  ill  the  Annalen  (121,  257),  as  well  as  the  one  nicu- 
tioucd  by  Mr.  Wat, son  Smith  in  1864.  At  any  rate,  at 
the  time  when  in  coiijiinction  with  A.  G.  Green  he  pub- 
hshed  some  papers  on  the  relation  of  diazobenzene 
anilide  to  aminoazobenzene,*  he  discovered  that  in  addi- 
tion to  the  introduction  of  aminoazobenzene  by  Field 
and  Simpson,  Maule  and  Nicholson,  another  firm,  Messrs. 


J.  J.  Miiller  and  Co.,  of  Basle,  a  year  or  two  later,  by 
acting  on  aniline  nitrate  ^vith  sodium  stannite,  had  also 
obtained  an  aniline  yellow  which  proved,  when  examined 
by  Griess  and  Martins,*  to  be  an  aminoazobenzene 
compound. 


*  Trifwdl  nnd  Gndi.  Ch(m  fee  J  ,  18P5,47,  917.  and  49.  T40 
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Meeting  held  at  Chemists'  Club  on  October  llth,  1906. 

CHAIRMAN'S    ADDRESS. 

by  george  c.  stone. 

Abstract, 

The  author  attribute!  the  present  unsatisfactory  con- 
dition of  analytical  chemistry  to  faulty  education  and  lack 
of  recognition  of  good  work.  Schools  and  colleges  were  so 
ambitious  in  their  progi'ammes  of  study,  that  their  finances 
could  not  stand  the  strain,  and  their  instructors  were 
consequently  overworked.  The  excuse  frequently  offered 
by  instructors  that  the  students  came  badly  prepared 
was  a  bad  one,  for  the  right  course  was  to  refuse  admit- 
tance to  such  students,  who  then  would  be  unable  to 
graduate  and  lower  the  status  of  the  profession.  Next, 
as  to  the  teaching  pursued,  one  method  of  teaching 
analysis  was  to  give  the  student  a  scheme  for  the  deter- 
mination of  the  various  elements,  and  a  series  of  common 
substances  to  analyse.  Such  schemes  were,  as  a  rule, 
complicated  and  slow,  and  not  broad  enough.  But  a 
course  of  rapid  technical  methods  was  worse,  and  could 
only  end  in  disaster;  they  were  not  suitable  for  general  work. 
It  were  far  better  to  systematically  teach  group  separa- 
tions and  that  of  their  members,  combinations  suitable 
for  weighing,  methods  of  solution,  calibration  of  appa- 
ratus, and  gas  and  volumetric  analysis.  Checks  on  the 
accuracy  of  methods  and  instruction  in  the  underlying 
principles  should  not  be  omitted. 

In  works,  the  best  check  was  to  sample  and  weigh  all 
the  raw  materials  and  products  of  a  process,  make  fairly 
complete' analyses  of  all,  and  then  make  a  regular  ledger 
account  and  trial  balance  of  the  elements.  Many  college 
laboratories  were  too  well  equipped  and  everything  was 
too  convenient.  If  students  had  to  exercise  more  in- 
genuity in  adapting  means  to  ends,  it  would  be  a  very 
useful  training.  All  chemists  should  practise  teaching. 
It  was  always  wanted. 

In  works,  the  laboratory  was  insufficiently  paid  in  com- 
parison with  the  manufacturing  departments.  It  was 
looked  upon  rather  as  a  necessary  evil  than  as  the  most 
valuable  means  of  controlling  and  improving  processes. 
Not  being  a  producing  department,  its  accounts  were  all 
on  the  wTong  side  of  the  ledger,  and  commercial  men,  who 
usually  controlled  salaries,  often  failed  to  see  how  it  con- 
tributed to  the  profits.  The  man  who  stayed  in  the 
laboratory  and  did  good  work  there,  was  just  as  much 
entitled  to  good  pay  as  the  man  in  the  manufactory. 
Employers  and  the  public  needed  teaching  how  to  dis- 
criminate between  chemists.  Works  managers,  especially 
those  who  had  risen  from  the  ranks,  often  either  expectetl 
too  much  from  the  laboratory,  or  failed  to  understand  the 
reports  ;  but  the  chemist  had  often  himself  to  blame  for 
the  latter,  as  he  either  failed  to  make  him.self  understood, 
or  adopted  a  form  that  was  not  immediately  available. 
The  chemist  should,  however,  be  told  for  what  purpose 
his  analyses  were  wanted,  or  lie  could  not  be  expected  to 
give  the  desired  information  in  the  mosL  available  form. 
In  small  works,  the  chemist,  from  mere  rei)etitiou,  was  in 
danger  of  degenerating  into  a  mere  "  tester."  In  the 
East  of  America  they  "were  rarely  overworked,  but  they 
frequently  were  in  the  West,  where  they  often  ha  I  to  help 
in  the  office  as  well. 

Reverting  to  the  subject  of  the  education  of  a  chemist, 
the    autlior    thought    that    where    courses    in    chemical 
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engineering  were  inven,  chemistry  should  be  the  main 
subject,  and  engincpring  confined  to  ft  grounding  in  the 
main  principles.  Colleges  were  making  a  niislako  in 
specialising  their  courses  so  much.  These  should  be 
broad,  and  consist  almost  entirely  of  chemistry,  physics, 
and  mathematics.  If  a  really  first-class  training  in 
chemistry  as  a  profession  could  not  be  given,  it  would  be 
better  to  abandon  the  subject. 

Another  thing  that  was  doing  harm  was  tlie  great 
desire  to  do  research  work.  The  recent  graduate  whose 
researches  in  manufacturing  lines  were  valuable,  was  so 
rare  that  he  might  almost  be  said  not  to  exist.  It  took 
a  thorough  knowleilge  of  processes  and  costs  to  fit  a  man 
to  advise  and  devise  changes.  l*ractical  suggestions  for 
improvement  usually  came  from  the  statY  in  the  par- 
ticular dejiartment,  or  from  the  administrative  staff  in 
the  central  office. 

Without  wishing  to  discourage  research  work,  he 
doubteii  very  much  whether  the  best  training  for  students 
was  reseanh.  If  allowed  at  all.  the  work  should  be 
simple,  and  the  results  should  admit  of  easy  and  ceitain 
check.  The  proiier  place  to  learn  it  was  the  works 
laboratory,  and  if  those  who  wished  to  take  it  up  would 
tir»il  study  the  analytical  methods  used  there,  check 
them,  correct  the  errcrs  in  them,  and,  at  the  same  time, 
acquaint  themselves  with  the  works"  processes  and  their 
coet.  they  would  soon  be  in  a  position  to  make  researches 
protitable  both  to  themselves  and  their  employers.  They 
should  not  overlook  the  value  of  "  proximate  " 
analysis  in  their  desire  to  resolve  everything  into  its 
ultimate  elements.  For  instance,  in  the  case  of  re- 
fractory clays,  a  knowledge  of  the  minerals  present  was 
often  more  valuable  than  that  of  the  elements  present.  In 
allovs,  a  knowledge  of  the  compounds  formed  by  the 
smaller  so-called  impurities  with  the  main  metals,  would 
be  of  great  value.  The  number  of  methods  proposed  for 
such  '■  proximate  "  discriminations  was  small  and  might 
well  be  increased.  This  form  of  research  would  accom- 
plish much  of  scientific  value,  and  be  of  great  help 
to  the  technologist. 


Ueiling  hid  nt  Chemists'  Club  on  Friday,  Janvartj  25,  1907. 

GEORGE    C.    STONE    IN    THE    CHAIK. 

A    SELF-FILLING    BURETTE. 

BY   >•.    J.    LANE.    B.SC. 

The   burettes   formerly    used   in   the   U.S.    Appraiser's 
Laboratory  were  filled  by  suction  on  a  tube  passing  through 
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a  cork  in  the  top  of  the  instrument,  the  vacuum  being 
obtained  by  the  mouth.  This  was  objectionable  where 
many  persons  used  the  burette.  The  present  form  was 
designed  as  an  improvement ;  the  burette  itself  is  of  the 
ordinary  form,  with  a  filling  tube  in  the  back,  which  is 
connected  by  extra  heavy  wall  black-rubber  tubing,  with 
a  bent  glass  tube  reaching  to  the  bottom  of  the  bottle 
containing  the  solution.  A  glass  tube,  about  3  mm.  bore, 
18  bent  double,  passed  through  a  cork,  and  inserted  in  the 
top  of  the  burette,  so  that  it  is  parallel  with  it.  This 
tube  is  again  bent  at  a  right  angle,  so  as  to  bo  also  parallel 
with  the  filling  tube,  and  cut  off  at  about  the  same  length. 
It  is  then  connocled  with  the  vacuum  reservoir  by  extra 
heavy  black-rubber  tubing.  It  should  bo  arranged  so 
that  it  almost  touches  and  is  parallel  with  the  supply 
tube.  On  the  tubes  is  placed  a  strong  pinchcock,  with 
the  vacuum  tube  nearest  the  bend  (Fig.  3).  A  pinhole 
is  blown  near  the  top  of  the  3  mm.  tube,  leaving  a  slight 
projection,  which  is  closed  automatically,  when  the  vacuum 
in  in  use,  by  a  valve  made  of  a  oopptsr  disc,  fi  mm.  in 
diameter,  with  a  piece  of  soft  rnhbcr  fixed  on  it  by  m<"an9 
of  nibber  cemf^nt  or  spirit  varnish,  this  disc  being  soldered 
to  a  piece  of  thin  brnss'^ spring  wire,  0'5  mm.  thick  nnd 
55   rntii.    long,   wliidi   is  nlso  soKicrcd   to  a  strip  of  l)r« 
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6  mm;  wide  and  0'26  mm.  thick,  and  long  enough  to  almost 
encircle  the  3  mm.  tube,  and  this  is  cemented  to  the  tube 
With  thick  spirit  varnish  (Fig.  2).  The  valve  must  nearly, 
but  not  quite,  touch  the  pinhole  opening,  and  should  be 
readily  drawn  in  by  the  vacuum.  It  should  not  close 
the  pinhole  absolutely,  as  it  then  would  not  release  as  it 
should  when  the  burette  is  used.  The  vacuum  reservoir 
may  consist  of  a  heavy  bottle  of  2  to  3  litres  capacity, 
or,  in  large  laboratories,  of  a  5-gallon  wTought-iron  pet- 
roleum spirit  can.  A  number  of  burettes  can  be  connected 
with  the  same  reservoir  by  means  of  a  brass  pipe,  having 
copper  tubing  connections  soldered  in  it. 

For  potassium  permanganate,  silver  nitrate,  and 
solutions  which  act  on  rubber,  a  burette  with  a  glass 
stopcock  is  used,  having  a  filling  tube  with  glass  stopcock 
bent  up  at  a  right-angle,  ending  in  a  cup,  10 — 12  mm.  in 
diameter  and  45 — 50  mm.  deep  ;  this  carries  a  rubber  cork, 
through  which  the  tube  from  the  solution  passes.  This 
tube  is  bent  at  a  right-angle,  and  cut  off  30 — 35  mm.  below 
the  cork,  so  as  to  form  an  air  space  (Fig.  4).  The  vacuum 
tube  is  connected  in  the  manner  described  above. 

To  use  the  apparatus,  the  vacuum  reservoir  is  exhausted 
(10—20  ins.  is  sufficient),  the  pinchcock  is  opened  until 
the  solution  rises  in  the  burette  to  a  little  above  the  zero 
mark ;  it  is  then  closed,  and  opened  slightly  so  that  the 
solution  flows  back  into  the  bottle,  and  the  zero  point  is 
reached.  After  using,  the  solution  remaining  in  the 
burette  can  be  returned  to  the  bottle  in  the  same  way. 

An  arrangement  of  a  number  of  burettes  in  the  above 
manner  has  been  found  to  be  of  great  convenience,  fourteen 
easily  finding  room  on  a  tiled  shelf,  7  ft.  3  ins.  long  by  19  ins. 
wide,  and  has  been  found  in  all  respects  satisfactory. 
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THE  REDISTRIBUTION    OF   THE    NITROGEN    IN 
THE  DISTILLATION  OF  COAL. 

BY    JAMES    MCLEOD. 

Within  the  past  decade  enormous  strides  have  been 
made  in  the  recovery  of  the  nitrogen  of  coal  in  the  form  of 
ammonia  and  of  cyanogen  during  the  destructive  dis- 
tillation of  coal.  The  amount  of  ammonium  sulphate 
produced  in  Scotland  during  1905  was  17,953  tons  from 
the  ammoniacal  liquor  from  gas  works,  19,594  tons  from 
blast  furnaces,  46,344  tons  from  shale  works,  and  7,137 
tons  from  producer  gas  plants,  coke  ovens,  &c.  This 
amounts  to  91,028  tons.  For  1906,  Messrs.  Bradbury  and 
Hirsch  give  95,000  tons  as  the  production  for  Scotland. 
The  price  of  ammonium  sulphate  has  ranged  from  about 
£11  12s.  M.  to  £12  12s.  M.  per  ton,  f.o.b.  Hull.  The 
average  for-  the  year  being  £12  Os.  9rf.  per  ton  ;  the  95,000 
tons  represent  a  value  of  £1,143,562  10s. 

On  submitting  coal  to  destructive  distillation  the 
nitrogen  present  in  it  is  ])artly  retained  by  the  coke  and 
partly  eliminated  as  free  nitrogen,  which  at  the  moment 
of  liberation  probably  combines  with  hydrogen  and  with 
carbon,  to  form  ammonia  and  cyanogen  respectiveh', 
and  partly  remains  as  free  nitrogen.  It  also  remains 
combined  -with  carbon  and  nitrogen  to  form  basses,  such  as 
pyridine.  The  aim  of  this  paper  is  to  apportion  the 
amount  of  the  total  nitrogen  of  the  coal  going  to  form 
each  of  these  products. 

The  proportion  of  the  nitrogen  of  the  coal  which  goes 
to  form  ammonia  is  not  large.  Knublaiich  and  also 
Lundin  (this  J.,  1896,  106,  530)  give  this  proportion  as 
12  to  14  per  cent,  of  the  total  nitrogen.  At  the  Provan 
Works  during  1906,  approximately  227,413  tons  of  coal 
were  carbonised,  and  8,073,161  galls,  of  ammoniacal 
liquor  were  produced.  This  liquor  contained  on  an  average 
1'9  per  cent,  of  ammonia,  equivalent  to  1-56  per  cent,  of 
nitrogen.  The  average  of  the  nitrogen  in  the  80  coals 
tested  being  1-434  per  cent.,  the  227,iI3  tons  of  coal 
contained  3261-1    tons  of  nitrogen;    therefore,   assuming 


the  specific  gravity  of  the  gas  liquor  to  be  1-020,  the 
percentage  of  total  nitrogen  existing  as  ammonia 
works  out  at  17-10  per  cent.  Tiiis  is  considerably  higher 
than  that  found  by  Lundin  and  Knublauch. 

These  estimations  of  nitrogen  were  done  on  average 
samples  of  the  coals  taken  from  the  railway  wagons, 
which  were  first  of  all  partly  emptied  by  the  tipping 
machine  so  as  to  allow  of  an  inspection  of  the  whole 
depth  of  the  coal  in  the  wagon.  The  wagons  have  end 
doors,  and  just  enough  coal  is  allowed  to  run  out  when 
the  tipping  platform  is  tilted  to  permit  the  sampler  to 
get  to  the  bottom  of  the  wagon.  The  exigencies  of  the 
work  do  not  permit  of  the  whole  wagon  being  emptied, 
broken,  and  sampled.  Some  of  our  coals  are  not  screened 
as  they  might  be,  and  consequently  the  percentage  of 
ash  is  increased  by  clay  and  shale,  and  the  amount  of 
nitrogen  falls  as  a  rule,  though  not  always,  with  the  rise 
in  the  amount  of  ash. 

The  table  shows  that  the  amoiint  of  nitrogen  varies 
from  0-915  in  Hattonhill  Shale  to  1-873  in  Shields  Main 
Cannel.  It  is  somewhat  remarkable  that  these  two 
extremes  should  belong  to  the  same  class  of  coal.  Carrick 
Anderson  found  over  2  per  cent,  in  some  Scotch  coals 
(this  J.,  1899,  1099),  but  the  ash  in  the  samples  used 
would,  I  believe,  be  less  than  the  works  samples  used  in 
the  tests  given  here. 

As  a  whole  the  coking  coals  are  high  in  nitrogen,  but 
there  are  notable  exceptions,  for  instance,  Balbardie  (80) 
only  shows  0-917  per  cent,  of  nitrogen.  The  percentage 
of  nitrogen  in  the  coal  is  not  a  reliable  guide  as  to  the 
amount  of  ammonia  and  c  j'anogen  which  may  be  expected, 
as  has  been  pointed  out  by  Carrick  Anderson.  The  factors 
governing  the  amounts  of  cj'anogen  and  of  ammonia 
produced  might  be  summed  up  as  follows  : — (1)  The 
physical  condition  of  the  coal  when  introduced  into  the  ^ 
retort :  if  the  lumps  are  very  small  the  heat  takes  longer 
to  penetrate  the  whole  of  the  charge,  consequently  the 
products  differ.  (2)  The  amount  of  extraneoiis  moisture 
the  coal  contains  :  practical  experience  shows  an  increased 
amount  of  carbonic  acid,  sulphuretted  hydrogen,  tar. 
and  ammonia  if  the  coal  is  wet.  (3)  The  temperature 
of  the  distillation  :  high  heats  produce  a  marked  increase 
in  the  amount  of  cyanogen,  and  also  influence  the  amount 
of  nitrogen  retained  by  the  coke. 

Wide  differences  will  be  noted  in  the  table  in  the  per- 
centage of  the  total  nitrogen  retained  by  the  coke,  the 
minimum  being  30-2  per  cent.,  the  maximum  reaching 
the  extraordinary  amount  of  89-6  per  cent.,  Wellsgreen 
Cannel  (72)  giving  the  former  figure,  Muiravonside  Coking 
(14)  the  latter.  It  does  not  follow  that  a  high  percentage 
of  nitrogen  in  the  coke  means  a  high  percentage  of  the 
total  nitrogen  retained  by  the  coke,  this  being  dependent 
on  another  factor,  viz.,  the  percentage  of  the  coke  on 
the  coal  carbonised.  Thus  Thankerton  coke  contains 
1-936  per  cent.,  and  this  is  the  highest  percentage  of 
nitrogen  I  have  yet  found  in  coke,  yet  the  percentage  of 
the  total  nitrogen  retained  by  this  coke  is  but  67-8,  as 
compared  with  Muiravonside  at  89-6  per  cent.,  the  per- 
centage of  coke  from  the  former  coal  being  56-7,  and  from 
the  latter  69-8.  The  amount  of  nitrogen  in  the  coke 
varies  from  0-575  per  cent,  in  Hattonhill  (53)  to  1-936  per 
cent,  in  Thankerton  (10).  Knublauch  found  in  20  coals 
from  different  places,  including  Scotland,  that  the  per- 
centage of  the  total  nitrogen  remaining  in  the  coke 
averaged  about  50  per  cent.  The  average  of  the  80  coals 
tested  here  works  out  at  58-3  per  cent,  of  the  total  nitrogen 
retained  by  the  coke.  The  average  amount  in  the  coke 
is  1-374  per  cent.  The  cokes  used  in  these  tests  were 
obtained  from  the  coal-testing  jilant  in  use  at  Provan. 
Owing  to  our  method  of  carbonising  on  the  large  scale, 
it  would  be  extremely  difficult  to  obtain  always  the  cokes 
from  given  coals  carbonised.  It  is  known  that  the 
temperature  of  carbonisation  has  an  important  bearing 
on  the  amount  of  nitrogen  retained  by  the  coke,  as  also 
has  the  rate  of  heating,  especially  if  the  charges  are 
small.  The  amount  of  coke  obtained  by  the  testing  plant 
agrees  closely  with  that  obtained  in  practice,  and  I  lielicvo 
that  the  nitrogen  retained  will  differ  but  little  in  the 
two  cases. 

llie  amount  of  tar  produced  at  Provan  Works  during 
19(»(i    mav    be    taken    as    approximately    1,833,104    galls. 
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(of  the  acsumed  areragp  sp.  gr.  1'17).  The  amoiint  of 
nitroccn  found  in  the  tar  averaged  1'35  ^x-r  cent.  Twelve 
samples  drawn  at  different  times  were  tested,  and  the 
nitroeen  varied  oulv  from  l-iTo  to  1-407  ^x>r  cent.  The 
tests^ar^  as  follows  :— 1-307.  1-275.  1-315.  1-400,  1-378, 
1-345,    1-407.    1-359.    1-37S>.    1-401,    1-341,    1-301. 

The  nitrogen  exists  in  the  tar  in  the  form  of  basic 
substances,  traces  of  ammonia,  pyridine,  quinolinc, 
aniline,  &c..  having  lieen  found.  Taking  the  average 
percentage  of  nitrogen  in  the  tar  as  1-35,  and  tlio  coal 
carbonif^  at  227.413  tons,  or  the  tar  produced  as 
1,833.106  galls.,  the  jx>rcentage  of  the  total  nitrogen 
remaining  in  the  tar  amounts  to  3-9  per  cent.  This  is 
almost  double  that  found  by  Knublauch. 

The  nitrogen  existing  as  cyanogen  is  of  great  interest 
and  importance.  I  am  unable  to  give  exact  figures  on 
this  point,  as  the  cyanogen  recovery  plant  at  Provan  is 
unable  to  deal  with  the  whole  of  the  gas  produced,  and  so 
a  considerable  proportion  of  the  gas  requires  to  be  "  by- 
passed "  from  the  plant.  The  proportion  so  "  by-passed  " 
cannot  lie  measured.  Taking,  however,  the  production 
of  crude  "  cyanide  "  cake  at  a  time  when  the  plant  was 
dealing  with  all  the  gas  produced,  I  find  that  the  gas  from 
6,000  tons  of  coal  produced  Ci  tons  of  crude  feiTOcyanide 
cake  approximately.  Twelve  analyses  of  different 
samples  of  this  cake,  taken  at  various  times,  gave  the 
following  percentages  of  sodium  ferrocyanide : — 44-80, 
49-68,  50-95,  54-47,  49-80,  47-74,  40-15,  57-83,  53-09, 
45-53.  46-48,  50-18  per  cent.  ;  the  average  of  above  is 
49-23  per  cent.  Six  and  a  half  tons  of  crude  cake  repre- 
sent 3076  tons  of  sodium  ferrocyanide.  or  0-8499  ton 
of  nitrogen.  Thi.s  gives  1-18  j)er  cent,  of  the  total  nitro- 
gen in  the  form  of  cyanogen.  Knublauch's  figure  is  some- 
what larger  than  this. 

The  amount  of  nitrogen  remaining  in  the  gas  is  deter- 
mined by  the  proportions  of  the  total  nitrogen  distributed 
among  the  bodies  already  discussed.  If  the  nitrogen  in 
the  gas  is  estimated  by  analysis,  either  directly  or  in- 
directly, the  result  is  considerably  too  high.  This  is  due 
to  the  admission  into  the  gas  of  nitrogen  from  the  atmo- 
sphere when  the  retorts  are  filled.  Carbonisation  begins 
at  once,  and  so  the  gas  generated  should  drive  a  ]iortiou 
of  the  air  out  of  the  retort  before  the  lid  is  closed,  but  the 
ascension  pipe  might  still  contain  some  air.  Again, 
when  the  retort  is  opened  for  the  purpose  of  cleaning  the 
ascension  pij*  during  the  jirocess  of  carbonisation,  a 
further  amount  of  air  may  enter  and  mix  with  the  gas. 
If  some  recent  low  tests  of  the  nitrogen  be  taken,  viz., 
1-7,  1-7,  2-8,  1-3,  3-2,  2-8,  2-6,  the  average  gives  2-3  per 
rent,  by  volume.  Taking  the  weight  of  a  cubic  foot  of 
nitrogen  at  60°  and  30'  as  518-85  grains,  roughly,  the 
l>ercentagc  of  the  total  nitrogen  works  out  at  49-3  per 
cent. 

Siimniriri/  of  results. 

Per  cent,   of  total 
nitrogen. 

Nitrogen  in  the  coke   5S-3 

„  in  the  tar      :>.() 

„  in  amnionia«'al  licjuor      171 

„  in  cyanogen 1.2 

in  ga.s  (by  difference)      19-5 

100-0 

TbeM  resultM  then  jKjint  to  a  considerable  amount  of 
atmoroberic  nitrogen  entering  the  ga«.  Knublauch  states 
that  aboat  30  per  cent,  of  the  total  nitrogen  goes  into  the 
ga«.  yet  he  gives  an  analynis  of  gas  f  ontaining  2-25  per 
f:  nt.  in  the  cnidf;  Htate,  and  this  would  of  course  bo 
higher  in  th^  purifii-d  ga«,  and  would  mean  r>()  jx-r  cent. 
at  leaat  of  the  total  nitrogen.  The  disturbing  factor  of 
the  nitrf>gen  getting  into  the  gas  from  the  atmosphere 
|»rcvent«  certainty  on  thi«  jxjint.  Some  nitrogen  might 
abio  .-.f.r    fir,.,,, I.  -  ra^jJoi  in  the  retorts. 

Ir  riitroj/en  in  the  coals,  cokes,  and  tars, 

*!»'■    '  u'   method    wag   usetl,   the  oxidations 

r*ing  fjAAily  a^;complinhed  in  this  way.  iilanks  were 
done  with  all  thf^  r'-agcnts  used,  and  the  trace  of  nitrogen 
»o  founfl  '     ;      Uti   from  the  total. 

As  the  -  numberr^l  about  ,380.  a  rapid  method 

bad   to  U      ......  ...il.      A   large   tin    veHHcj,   eylindrical   in 


shape,  and  holding  abont  10 — 12  galls.,  -was  fitted  •with 
four  condensing  tubes  passing  through  the  side  near 
the  top  and  out  through  the  bottom.  These  condensing 
tubes  were  of  tin  containing  some  lead  and  not  of  pure 
tin,  as  advocated  by  Dyer.  Two  of  the  metal  tubes  were 
soon  replaced  by  glass  tubes  and  tried  against  each 
other.  No  loss  of  ammonia  was  observed  with  the 
alloyed  tubes  as  compared  with  the  glass  tubes.  The 
standard  solutions  used  were  A'/IO  caustic  soda  and 
AyiO  sulphuric  acid.  The  distillation  was  carried  on  in 
the  apparatus  shown  until  at  least  300  c.c.  had  come 
over. 

The  outlet  of  the  condenser  tube  passes  through  a 
rubber  cork,  which  fi  s  into  a  suction  flask,  provided  with 
catch  bulbs  or  thistle  funnels  fused  on  to  the  suction 
tube.  The  funnel  was  provided  with  a  plug  of  cotton 
wool  moistened  with  standard  acid.  Throughout  the 
tests  carried  out  in  this  apparatus,  in  no  case  was  the 
acid  in  the  wool  plug  neutralised,  even  where  an  insuf- 
ficiency of  acid  was  present  in  the  flask,  showing  that  all  the 
ammonia  had  dissolved  in  the  water  of  condensation. 

The  method  used  for  determining  the  cyanogen  in  the 
crude  cake  was  the  usual  iron  process  ;  I  may,  however, 
add  that  the  Feld  method  is  certainly  much  easier  to 
work. 

For  the  nitrogen  in  the  gas,  indirect  estimation  was 
used  in  the  Orsat-Muencke  apparatus.  This  apparatus 
has  limitations  as  to  accuracy,  but  it  has  strong  advan- 
tages. It  is  easily  handled,  clean,  not  wasteful  of  chemi- 
cals, and  extremely  rapid.  I  have  done  a  complete  analysis 
of  coal  gas,  including  three  explosions,  in  44  minutes, 
and  this  time  might  be  shortened  a  little  with  two  abso- 
lutely fresh  solutions  of  cuprous  chloride.  The  absorp- 
tion of  carbon  monoxide  is  the  weakest  point  of  the 
Orsat  apparatus,  as  shaking  to  ensure  rapid  absorption 
is  I  ot  readily  done.  The  new  apparatus  consists  of 
two  Orsats  joined  by  a  rubber  tube,  filled  in  the  centre 
by  a  glass  capillary  tube  to  avoid  a  wide  space.  The 
bulbs  in  the  second  portion  contain  ammoniacal  nickel 
nitrate  for  the  absorption  of  benzene,  fuming  sulpliuric 
acid,  and  water  in  the  fii-st,  second,  and  third  bulbs 
respectively.  A  mercury  explosion  pipette  takes  the 
place  of  the  fourth  bulb.  About  10  c.c.  of  residual  gas, 
after  removing  the  absorbable  constituents,  is  mixed  with 
about  90  c.c.  of  air  passed  into  the  explosion  bulb,  passed 
back  again  to  mix  it,  and  then  exploded  by  means  of  coil 
and  storage  cell.  The  explosions  take  place  very  quietly 
and  with  certainty.     The  rest  of  the  procedure  is  as  usual. 

My  best  thanlcs  are  due  to  my  chief.  Mi'.  Webster,  and 
to  my  assistant,  Mr.  J.  Graham,  for  assistance  rendered 
in  carrying  out  the  work  described  in  this  paper. 


Nitrogen 

Total 

Name  of  coal. 

Nitrogen 

in  coke 

nitrogen 

in  coiil. 

from  coal. 

in  the  coke. 

per  cent. 

per  cent. 

per  ('ent. 

1. 

Daldowio  O.niiol     

1-498 

1-491 

57-8 

•> 

J.oc.hwooi!   JJrum(,rray  . . . 

l-4:i.'-. 

1-409 

02-7 

:i. 

HauKhrij{'4  Coking    

1-66G 

1-736 

72-1 

4. 

T'ctidcrlaiid  Coking 

l-3:i.'i 

1-379 

72-3 

5. 

filenlore  Coking 

l-24« 

1-606 

89-0 

«. 

Strutber  St.oani 

]-oo:5 

1-869 

71-1 

7. 

Clydesido  CaiincI 

1-446 

1-267 

53-5 

8. 

HillhouscriKjr  C'annel  . . . 

1-218 

1-421 

74-2 

9. 

(JrecnripK  Cokins   

1-218 

1-442 

72-6 

ID. 

Thankcrton  Jewel    

1-617 

1-936 

67-8 

11. 

KouKhriKg  Coking    

1-647 

1-080 

66-2 

12. 

Grcenhill   Upper  Drum- 

gray    

1-36.5 

1-484 

61-8 

n 

1-071 
M76 

1-211 
1-503 

d6-8 

14. 

MiiiravoiiHidc  Coking  . . . 

89-6 

If.. 

|{r)imli<Tai«  Coking    

1-867 

1-803 

56-9 

1(1. 

Cliapclliall  Splint    

1-.519 

1-449 

55-3 

17 

J'.oHiwcil   l-'ll    

1-2:12 
1-484 

1-691 
1-484 

83-4 

IH. 

lli)llandbu.sli  Coking    .  .. 

6M 

10. 

,\u'-liinl)C'.,'ii  Splint 

l-40(» 

1-512 

01-4 

20. 

JSrcdiKhoIni   KM    

l-:}9:', 

1-365 

58-4 

21. 

Auldton   Virtuewcll    .... 

l-:{02 

1-313 

69-4 

22 

Crai'.Tig'^  Coking 

l-()08 

1-510 

70-8 

2:{. 

lioghcad  CanncI 

1-:123 

1-148 

54-3 

24. 

WilBontowH  Coking   .... 

1-400 

1-425 

55-2 

2.5. 

Birkrigg  Heading 

1-.512 

1-162 

B7-9 

20. 

Riddoehliill  Splint   

1-.540 

1-148 

44-9 

27. 

l)arngavill  Heading  .... 

1-663 

1-425 

49-7 

2H. 

Cald'Tburn  Coking 

1-498 

1-162 

42-0 

20. 

Carfln    Screened    Sj)llnt    . 

1-.5I2 

1-180 

42-3 

:)<). 

IMiiirliiik  Si'lint 

1-414 

1-323 

54-5 
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ITame  of  coal. 


Nitrogen 
in  coal. 


Nitrogen 

in  coke 

from  coal. 


31.  Chapel  Splint    

32.  Northrigg  Coking 

33.  Parkhead  Cannel    

34.  Southrigg  Coking   

35.  Roaclisoles(Rsebog)Coking 

36.  Thrashbush  Coking 

37.  Quarter  Splint    

3t.  Bargany  Coking  

30.  Lanemark  Cannel 

40.  Poniel  Whole  Seam  .... 

41.  Douglas  Coking    

42.  Foulshiels  Whole  Seam  . 

43.  EUismuir  Cannel 

44.  Climpy  Coking    

45.  VVoodside  Splint 

46.  Eastrigg  Splint 

47.  Kenmuir  Ell    

4S.  Greenfield  Splint    

49.  Carmuir  Coking    

50.  Reddingrigg  Splint 

51.  Netherburn  Splint   

52.  Mansfield  Coking    

53.  Hattonhill  Shale 

54.  Blantyreferme  Ell    

55.  Earnock  Splint 

56.  Auchincruive  Splint  .... 

57.  Braidhurst  Ell    

58.  Bogfleld  SpUnt   

59.  Castlehill  Screened 

60.  Drumshangie  Whole  Seam 

61.  Muiryett  Coking 

62.  Carfin  Shale 

63.  Dykehead  Main    

64.  Westrigg  Splint    

65.  Howmuir  Coking    

66.  Blacktongue  Coking 

67.  Fernigare  Splint 

68.  Daldo«ie  Ell 

69.  Belhaven  Splint   

70.  Udston  Splint 

71.  Clydeside  Splint     

72.  Wellsgreen  Shale    

73.  Crofthead  Heading 

74.  Holytown  Ell    

75.  Shields  Main  Cannel   . . . 

76.  AUanton  Virtuewell  .... 

77.  Merryton  Virtuewell    . . . 

78.  SkeUyton  VirtueweU    ... 

79.  Newbattle  Cannel 

80.  Hopetoun     (Balbardie 

Coking)    


Averages  of  above 


per  cent. 
1-415 
1-141 
1-547 
1-145 
1-677 
1-383 
1-299 
1-075 
1-285 
1-299 
1-299 
1-232 
1-286 
1-300 
1-482 
1-236 
1-554 
1-402 
1-526 
1-229 
1-631 
1-610 
0-915 
1-710 
1-563 
1-359 
1-608 
1-435 
1-824 
1-709 
1-279 
1-019 
1-551 
1-394 
1-464 
1-540 
1-757 
1-467 
1-726 
1-824 
1-421 
1-127 
1-113 
1-557 
1-873 
1-617 
1-407 
1-533 
1-400 

0-917 


per  cent. 
-288 
-952 
-449 
-292 
-498 
-544 
-145 
-858 
•393 
■344 
-439 
-043 
-286 
-059 
-488 
-247 
-380 
-352 
-341 
-139 
-633 
-474 
-575 
•738 
-463 
-330 
-467 
-250 
•586 
-421 
-052 
•642 
•457 
•394 
•789 
•561 
•453 
•507 
•604 
-722 
-078 
-637 
-211 
-162 
-600 
-575 
-225 
-330 
•617 


Total 

nitrogen 

in  the  coke. 


per  cent. 
53-2 
50-6 
54-9 
72-7 
62-2 
68-3 
50-7 
48-4 
65-5 
57-2 
64-2 
48-7 
57-1 
48^5 
59^8 
67^5 
50^6 
57^0 
54-7 
58-7 
58^2 
58^8 
40^8 
58^3 
55^1 
58^5 
53^1 
49^2 
51^4 
49^5 
51^0 
40^2 
55-3 
66^9 
67-9 
65-8 
51-1 
67-2 
52-7 
55-6 
46-4 
30-2 
64-2 
41-6 
45-5 
55^6 
49^8 
49^9 
60-9 

71-3 


58-3 


Sydney  Section. 

Meeting    held   on    Tuesday,    August    2\st,    1906. 

DR.    E.    GREIG   SMITH   IN   THE    CHAIR. 

A    POSSIBLE    NEW    COMMERCTAL    SOURCE    OF 
ALCOHOL. 

BY   E.    A.    MANK. 

(This  J.,   1906,    1076—1078.) 

Mr.  E.  A.  IVLiNN  replied  in  -writing  to  the  discussion, 
and  thanked  Mr.  Steel  for  calling  his  attention  to  Ligar's 
paper  and  the  patent  application  referred  to,  of  which 
he  was  unaware.  The  former  certainly  covered  prac- 
tically all  the  ground  traversed  in  his  own  paper.  It 
did  not,  however,  state  what  variety  of  Xanthorrhcea 
was  referred  to,  but  Dod's  patent  mentioned  X.  hastilis. 
It  would  be  interesting  to  ascertain  what  proportion  of 
sugar  was  present  in  those  species  which  occurred  in 
the  Eastern  States  of  Australia.  X.  Preissii  was  the 
only  one  growinfi;  in  any  quantity  in  Western  Australia. 
Ligar  mentioned  a  yield  of  only  a  little  over  one-tenth  of 
a  gallon  of  proof  spirit  per  bushel,  which  was  very  small 
compared  with  that  obtained  in  West  Australia  in  the 
spring  growth. 

The  objection  raised  by  Mr.  Steel  as  to  the'commercial 
utility  of  the  discovery  was  not  a  serious  one.     Ligar 


mentioned  that  in  a  certain  locaUty  in  Victoria  there 
were  enough  grass  trees  to  supply  oOO  plants  a  week  for 
ten  years.  These  figures,  if  each  multiplied  by  ten  would 
not  exhaust  the  supply  in  Western  Australia.,  where  there 
were  thousands  of  acres  covered  with  this  plant,  and  the 
trees  were  now  being  ruthlessly  cut  do^n  and  burnt. 

It  was  out  of  the  question  (on  account  of  their  slow 
growth)  to  cultivate  the  trees,  but  he  thought  the  existing 
supply  could  be  utihsed  and  turned  to  profit,  and  he 
understood  that  the  matter  was  now  under  consideration 
by  commercial  men  in  Western  Austraha.  The  value  of 
the  gum  seemed  to  be  very  questionable,  and  recent 
inquiries  in  London  seemed  to  indicate  that  the  price  it 
could  command  would  not  pay  for  shipment.  A  trial 
shipment  of  the  plants  had  been  made  for  further  investi- 
gation. 


Obituary. 

CORNELIUS  O'SULLIVAN,  F.R.S. 

Cornelius  O'SulHvan  was  born  at  Bandon,  County 
Cork,  Ireland,  and  received  his  education  at  the 
Cavendish  School  at  Bandon.  His  early  taste  for 
science  was  in  no  way  satisfied  at  this  school ; 
it  was  by  attending  the  classes  held  in  Bandon  under 
the  Science  and  Art  Department  that  his  mind  received 
the  fuller  scientific  development  he  sought  for,  and  that 
in  1863,  at  an  examination  under  that  Department,  he 
obtained  a  scholar.ship  at  the  Royal  School  of  Mines. 
After  a  three  years'  course  of  study  there.  Prof.  A.  W. 
von  Hofmann,  who  had  already  recognised  his  chemical 
ability  and  enthusiasm,  appointed  him  an  as.sistant  at 
the  Royal  College  of  Chemistry.  When,  soon  after- 
wards, Hofmann  accepted  the  call  to  the  Chair  of 
Chemistry  at  the  Berlin  University,  he  took  O'SuUivan 
with  him  as  private  assistant,  and  to  his  intimate 
contact  and  friend-ship  with  that  great  investigator 
and  teacher,  O'SuUivan  undoubtedly  owed  much  of 
the  investigational  acumen  and  exactitude  of  manipu- 
lation which  he  showed  in  such  a  marked  degree  in 
his  later  researches. 

The  firm  of  JTes.srs.  Bass  and  Co.,  of  Burton-on- 
Trent  (then  under  the  management  of  '^h.  ^lichael 
Thomas  Bass  and  Mr.  John  Gretton),  were  the  first 
English  brewers  to  recognise  the  value  of  science  in 
practical  brewing,  and  about  the  middle  of  the  last 
century  turned  for  assistance  to  Profs.  Graham, 
Liebig,  and  Hofmann,  and  it  was  on  Hofmann'a 
recommendation  that  O'SuUivan  was,  in  1867, 
appointed  assistant  brewer  and  chemist  at  their  Old 
Brewer}^,  becoming  later  on  head  brewer,  and  then 
chief  brewer  to  the  firm. 

In  1875,  Messrs.  Bass  determined  to  estabhsh  a 
separate  laboratory  department,  and  whilst  O'SuUivan 
still  kept  the  supervision  of  the  chemical  work,  his 
brother  James  joined  him  as  .Tssistant  in  that  depart- 
ment, and  thus  left  him  freer  for  his  duties  in  the 
brewing  department. 

The  practical  bearing  of  the  epoch-making  researches 
of  Pasteur  at  once  appealed  strongly  to  O'SuUivan ; 
he  followed  their  progress  keenly,  and  was  ever  ready 
to  apply  thcii'  teaching,  as  far  as  possible,  in  his  brewing 
practice.  But  his  chemical  bent  and  training  soon 
brought  him  face  to  face  with  the  interesting,  but  then 
almost  uninvestigated,  chemical  changes  going  on  in  the 
mash  tun,  and  led  him  to  turn  his  own  attention  more 
particularly  to  the  study  of  starch  and  its  trans- 
formations, and  of  barley  and  malt,  the  main  sources 
from  which  the  brewer  obtains  his  starch  and  its 
transformation   products. 

O'Sullivan's  first  important  investigation.  "  On  the 
Transformation  Products  of  Starch  "  (J.  Chem.  Soc, 
25,  579),  appeared  in  1872,  and  may  fairly  be  con- 
sidered as  the  pioneer  work  on  this  .subject.  Before 
this  work,  the  products  of  the  action  of  diastase  on 
starch  were   generallv  considered  to   be  dextrin  and 
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glucose,  for  though  Dubninfnut,  in  1S47,  had  proved 
that  the  sugar,  produced  in  this  action  is  not  gUicose 
but  a  distinct  sugnr.  to  which  he  gave  the  name, 
maltose,  this  fact  liad  been  almost  overlooked  and 
forgotten,  juid  O'Sullivan  may  be  said  to  have  redis- 
coveretl  maltose  and  established  its  composition  and 
projH>rties.  This  research  w:\s  followed  by  a  long 
series  of  others  on  the  chemistry  of  starch,  and  in  them 
O'Sullivan  elucidated  and  dctiiicd  the  intiuence  of 
temperature  on  enzymic  action,  greatly  im))roving  the 
knowledge  of  the  influence  of  mashing  heats  on  the 
composition  and  behaviour  of  beer  worts.  The  detec- 
tion of  raffinose  in  barley,  in  which  it  is  only  present  to 
the  extent  of  less  than  0-1  per  cent,  and  its  isolation, 
shows  0"Sullivan"s  skill  and  exactitude  as  an  investi- 
gator. Besides  liis  work  on  starch.  0"S»illivan  pub- 
lished, alone  and  in  conjunction  with  others,  imjiortant 
work  on  some  of  the  other  carbohydrates.  To  him 
were  due  the  first  exact  methods  of  carbohydrate 
analysis,  and  the  science  of  brewing  owes  him  nuich. 

In  1884  O'Sullivan  was  awarded  the  Longstaff 
medal  by  the  Chemical  Societj',  and  in  the  following 
year  he  was  elected  a  Fellow  of  the  Koyal  Society.  He 
was  an  original  member  of  the  Society  of  Chemical 
Industry  and  of  the  Institute  of  Chemistrj',  served  on 
the  Councils  of  both  these  Societies,  and  of  the  Chemical 
Society,  and  for  ten  years  was  a  member  of  the  Publi- 
cation Committc  of  oiu-  Society.  He  was  elected  an 
honorary  member  of  the  Institute  of  Brewing  in  1893. 
He  died  at  his  residence,  Burton-on-Trent.  on  Jan.  i-th, 
and  was  buried  at  Bandon.  By  his  death  the  chemistry 
of  brewing  has  lost  its  greatest  pioneer. 

The  following  is  a  list  of  O'Sullivan's  principal 
contributions  to  chemistry,  which  were  all  presented 
to  the  Chemical  Society  and  published  in  its  Trans- 
actions :  "  On  the  Transformation  Products  of 
Starch."  1872  and  1879;  "On  Maltose."  1876; 
"  On  the  Action  of  Malt  Extract  on  Starch,"  1876; 
"  o-  and  /3-  Amylan  :  Constituents  of  some  Cereals," 
1882  ;  "  On  the  Estimation  of  Starch,"  1884  ;  "  Re- 
searches on  the  Gums  of  the  ,\rabin  Group  :  Part  I., 
Arabic  Acid  ;  its  Composition  and  the  Products  of 
its  Decomposition  (1884!,  and  Part  IT.,  Geddic  Acids; 
Gedda  Gums  (1891)";  "Presence  of  Raffinose  in 
Barley,"  1886;  "  Sugars  of  some  Cereals  and  Germi- 
nated Grain."  1886;  "Arabinon,  the  Saccharone  of 
Arabinose."  1890.  In  conjunction  with  F.  W.  Thomp- 
son :  "  Invertase.  a  Contribution  to  the  History  of 
an  Unorgani.«ed  Ferment,"  1890;  and  "Estimation 
of  Cane  Sugar,"  1891.  In  conjunction  \vith  A.  L. 
Stem  :  "  The  Identity  of  Dextro.se  from  different 
"ources,  with  Special  Reference  to  the  Cupric  Oxide 
Reducing  Power,"  1891. 


PROFESSOR    DMITRI    IVANOVITCH 
ME.\DELfip:FF. 

Dmitri  Tvanovitch  Mendelt-efT  was  bom  on  Feb.  7, 
1834.  at  Tobolsk  in  Siberia,  the  youngest  child  of  a 
family  of  seventeen.  He  received  his  early  education 
at  the  Tobolj-k  gymnasium,  of  which  his  father  was 
Director,  and  continued  his  studies  at  the  University 
of  St.  Ppterfburg.  where  he  obtained  the  M.A.  degree, 
for  which  he  preytared  a  di.«sertation  on  specific  gravities 
and  volumes,  and  problems  involving  these. 

After  teaching  at  Simferopol,  in  the  Crimea,  and  at 
Odfft.'*a,he  went  in  IHW)  to  Heidelberg,  where  he  estab- 
Jifihed  a  jririvate  laboratory.  In  1861  he  jiu Wished 
inve«tigationH  on  the  abnolnte  Ixjiling  points  of  litjuids. 
These  fimdamental  exj)criment.s  were  afterwards 
amplified,  and  further  explained  by  Andrews,  who 
termed  the  absolute  boiling  point,  "  the  critical 
temjK-rature." 

In  1^6,3,  he  retumed  to  St.  Petersburg  as  Professor 
of  ChemiHtry  at  the  Technological  Institute,  and  three 
year«  later  wan  apy)ointed  to  the  chemistry  chair  in 
the  Univcmity.  Soon  aftf-r  this  appointment,  he  began 
to  write  his  "  Principlef  of  ('hfTn'miry,"  of  which  seven 


editions  have  appeared  in  Russian  and  three  in  English  ; 
the  work  was  also  translated  into  German.  It  was 
whilst  engaged  in  writing  the  first  edition  of  this  work 
(1868 — 1870)  that  the  Periodic  Law  occurred  to  him, 
and  in  March,  1869,  he  laid  his  ideas  on  the  subject 
before  the  then  youthful  Russian  Chemical  Society. 
Arguing  upon  the  basis  that  the  two  signs  or  mani- 
festations of  matter  are  (1),  mass,  and  (2),  individuality, 
and  that  both  matter  and  the  chemical  elements  are 
indestructible,  his  deduction  was  that  there  must 
be  some  bond  of  union  between  mass  and  the  chemical 
elements,  and  hence  also  between  the  properties  of 
an  element  and  its  atomic  weight.  This  conception 
led  him  to  compare  the  atomic  weights  and  typical 
properties  of  the  elements,  and  the  result  was  a  paper 
read  before  the  Russian  Chemical  Society  in  March, 
1869,  "  The  Correlation  of  the  Properties  and  Atomic 
Weights  of  the  Elements."  This  paper  included 
practically  all  the  points  of  the  Periodic  liaw  as  now 
generally  accepted,  and  in  subsequent  articles  only 
further  applications  of  the  same  principles  are  to  be 
found. 

In  his  text-book,  Mcndeleeff  stated  that,  although, 
when  arranging  the  Periodic  System,  he  made  use  of  the 
previous  researches  of  Dumas,  Gladstone,  and  Petten- 
kofer  on  the  atomic  weights  of  allied  elements,  he  was 
unacquainted  with  the  work  of  De  Chancourtois  and 
of  Newiands,  the  latter  of  whom,  five  years  previously, 
had  called  attention  to  the  periodicity  of  the  properties 
of  theelements  ("Law  of  Octaves")  when  arranged  in  the 
order  of  their  atomic  weights,  and  had  suggested  that 
the  unoccupied  spaces  in  the  table  might  be  filled  by 
elements  then  imdiscovered,  or  by  known  elements 
the  atomic  weights  of  which  had  not  been  accurately 
determined  ("Chem.  News,"  1866,  113  and  130). 
It  was,  however,  reserved  for  MendeleefT  to  arouse  the 
genuine    interest   of   the    scientific    world.     This    was 

Eractically  due  to  the  fact  that  he  had  such  a  profound 
elief  in  the  universality  of  the  principle  he  had  enunci- 
ated) that  he  did  not  hesitate  to  prognosticate  from  it, 
and  even  to  correct  accepted  atomic  weights.  He 
foretold  not  only  the  existence,  but  also  the  general 
properties  and  chemical  behaviour  of  new  and  then 
undiscovered  elements,  to  fill  up  blanks  in  the  table  he 
had  constructed,  and  when  gallium,  scandium,  and 
germanium  were  isolated,  it  was  found  that  they  ful- 
filled these  predictions  in  a  most  striking  manner. 
IMoreover,  the  researches  of  Roscoe  and  Zimmermann 
have  shoAvn  that  he  was  correct  in  altering  the  atomic 
weight  of  uranium  from  120  (which  was  generally 
accepted  in  1869)  to  240,  and  thus  making  it  correspond 
with  the  Periodic  System. 

Mendeleeff  was  also  fully  alive  to  the  importance 
of  the  application  of  chemistrj'  to  manufacturing 
industry,  and  his  work  on  the  "  Princiiilcs  of 
Chenistry,"  contains  many  details  of  industrial 
chemical  processes,  together  with  various  suggestions 
for  the  practical  utilisation  of  minerals  contained  in 
Prussian  soil.  He  published  a  work  on  "  Na])htlia 
production  in  America  and  the  Caucasus"  (1877).  for 
the  ])urposes  of  which  he  visited  Pennsylvania. 
He  has  also  made-investigations  of  the  nitro-compounds, 
with  the  view  of  providing  a  smokeless  powder  for 
the  Russian  Government. 

An  fssay  of  singular  originality  and  power  was 
published  by  Mendeleefif  in  1902,  entitled,  "  An 
Attempt  towards  a  Chemical  Conception  of  the  Ether." 
Starting  with  the  assumption  that  the  ether  possesses 
both  mass  and  materiality,  and  by  extrajjolation 
inserting  a  zero  group  in  the  Periodic  S  ysteiu  and 
a  zero  series  of  elements  lighter  than  hydrogen, 
he  deduced  that  in  this  series  one  element  should  have 
an  atomic  weight  many  times  less  than  that  of  hydrogen, 
i.f.,  less  than  10-^  if  H  =  1  ;  it  should  have  a  monatomic 
n)olecule  like  argon  and  helium,  and  its  exceedingly 
small  density,  or,  in  other  words,  the  exceedingly  rapid 
motion  of  its  molecules,  should  enable  it  to  permeate 
and    penetrate   all   matter   and   space.     This   gaseous 
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element  he  believed  to  be  the  ether,  and  he  was  satisfied 
that  the  recently  discovered  physico-chemical  pheno- 
mena connected  with  radio-activity  could  be  satisfac- 
torily explained  by  assuming  the  emission  of  a  portion 
of  this  ether  and  the  entrance  of  new  ether  into  the 
sphere  of  attraction  of  particles  of  normal  mean  velocity, 
if  it  were  supposed  that  uranium  and  thorium, 
having  the  highest  atomic  weights  among  the  elements, 
would  have  in  the  highest  degree  that  power  of 
attraction  which  lies  between  gi-avity  and  chemical 
affinity,  and  which  would  cause  the  accumulation  of  ether 
atoms  round  their  molecules. 

Mendeleeff   was   personally  well  ]aio\vn   to   English 
chemists,  and  was  for  eight  years  a  member  of  this 


Society,  and  was  present  at  a  Meeting  of  our  London 
Section  in  1905.  In  1882,  jointly  with  Lothar  Meyer,  he 
was  awarded  the  Davy  medal  of  the  Royal  Society  "for  his 
researches  on  the  periodic  classification  of  the  elements, 
and  ten  years  later  he  became  one  of  that  Society's 
foreign  members.  In  1889  he  was  the  Faraday 
lecturer  to  the  Chemical  Society,  on  which  occasion  he 
delivered  a  memorable  discourse  on  his  Periodic  Law  ; 
and  in  1905  he  received  in  person  the  cro\vning  honour 
at  the  disposal  of  the  Royal  Society,  in  the  shape  of 
the  Copley   medal. 

Mendeleeff  died  on  Feb.  -ind  of  inflammation  of  the 
lungs,  The  Tsar  directed  that  the  cost  of  the  funeral 
should  be  def raved  bv  the  State. 


Journal  and  Patent  Literature. 

Patent  Speoificatiojjs  may  be  obtained  by  post  by  remitting  as  follows : — 

English. — 8d.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W,C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
French. — l  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (-Se.). 
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{Continued  from  page  82.) 

ExGLisH  Patents. 

Mixing    liquids    in    proportional    quantities ;  Appliances 

for .     J.Hargreaves.  Farn worth-in- Widnes.     Eng. 

Pat.  958,  Jan.  13,  1906. 


One  of  the  liquids  is  delivered  by  the  pump.  9,  into  the 
tank,  8.  and  is  mixed  with  a  determined  proportion  of  the 


other  liquid,  which  is  stored  in  the  tank,  4.  A  hollow  plug, 
1,  having  an  opening.  .3,  is  rotated  in  the  casing,  2,  by  the 
ratchet  and  pawl  mechanism,  10,  actuated  from  the  pumiJ- 
rod,  11.  The  Hquid  in  the  tank,  4.  flows  into  the  hollow 
plug,  1,  when  the  opening,  3,  is  in  the  uppermost  position, 
and  the  air  in  the  plug  escapes  through  the  pipe,  12.  When 
the  plug  is  rotated,  the  charge  of  liquid  is  delivered  through 
the  pipe,  5,  into  the  small  tank,  6,  from  which  it  flows  by 
the  pipe,  7,  into  the  mixing  tank,  8.  At  every  stroke  of 
the  pump,  9,  one  plug-full  of  liquid  from  the  tank,  4,  is 
discharged  into  the  mixing  tank.  If  the  latter  is  situated 
at  a  higher  level  than  the  tank,  6,  a  second  pump,  worked 
by  the  same  crank,  is  used  to  pump  the  liquid  from  6,  into 
the  rising  main  of  the  pump,  9.— W.  H.  C. 

Separators ;    Centrifugal .      R.      Haddan,      London. 

From  Aktiebolaget  Separator,  Stockholm.     Eng.   Pat. 
16,002,  July  14,  1906. 

In  centrifugal  machines  for  separating  solids  from  liquids, 
provided  with  several  curved  or  conical  perforated  plates, 
between  which  the  mass  to  be  treated  has  to  pass,  trouble 
has  been  experienced,  due  to  temporary  blocking  of  the 
di.scharge  apertiu-es.  To  obviate  this  a  perforated  drum 
provided  with  scrapers,  which  may  or  may  not  project 
into  the  delivery  openings,  is  arranged  so  that  it  may  be 
rotated,  either  in  the  same  direction  but  at  a  different 
speed,  or  in  a  contrary  direction  to  that  in  which  the 
plates  are  rotated. — W.  H.  C. 

I mpreg noting  liquids  [beer,  <(-c.]  withgases  and  raising  them 

under   the   action   of   such   gases  ;  Apparatus   for  , 

G.  Chenot  and  L.  Van  (ienechten,  Brussels.      Eng.  Pat. 
17,062,  July  28,  1906 

By  the  action  of  a  valve  operated  by  a  float,  the  liquid  is 
adnutted  from  a  cask  or  other  receptacle  into  the  upper 
compartment  of  the  apparatus,  which  consists  of  a  vessel 
divided  by  a  horizontal  partition  into  two  chambers.  The 
liquid  flows  into  the  lower  chamber  by  a  valved  pipe,  and 
is  impregnated  with  the  gas,  which  enters  by  a  valved 
perforated  pipe.  As  soon  as  the  upper  vessel  is  full,  the 
float  rises  and  the  valve  is  reversed,  the  supply  of  liquid 
is  stopped,  and  the  pressure  of  the  gas  forces  the  liquid 
from  the  lower  vessel  into  the  rising  delivery  main.  When 
the  upper  vessel  is  empty,  the  float  falls  and  the  valve 
returns  to  its  first  position,  so  that  the  operations  of  filling, 
aerating,  and  elevating  the  liquid  are  relocated  so  long  as 
the  supply  of  gas  is  maintained. — W.  H  C. 
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UxiTKn  Statks  Patents. 

Gaa-generator.     C.  L.  Gerrard.  Columbus.  Xobr.     U.S.  I'at. 
836,49o,  Nov.  20,  1906. 

The  apparatus  consists  of  a  generator  head,  witli  an 
0|>euing  exten'Unc  from  the  bottom,  an  inlet  pipe 
cuunectcd  with  one  side,  and  an  outlet  pipe  leadina;  from 
the  opposite  side.  Below  the  eenerator  heatl  a  ease  is 
attached,  which  has  an  oj>eninj;  at  the  top  that  tits  on'to 
the  ojiening  in  the  bottom  of  the  head.  The  side  of^the 
case  has  an  opening  provided  with  a  door.  A  receptacle 
for  an  acid  solution  can  bo  placed  in  the  case,  the  receptacle 
having  an  open  neck  which  tits  into  the  opening  in  the 
bottom  of  the  generator  head.  A  tube  of  acid-resisting 
material  lits  loosely  into  the  receptacle,  and  is  supported 
by  the  neck  of  the  latter  by  a  tlange.  The  tube  is  closed 
at  the  lower  end.  and  is  provided  with  holes  through  which 
the  acid  passes  into  the  tube  below  the  level  of  the  solution, 
and  ."»  hole  above  the  level  for  the  escape  of  gas.  The  top 
of  the  generator  head  is  provided  with  an  opening  in  a  line 
with  this  tube,  so  that  a  metallic  rod  can  be  inserted 
through  the  opening,  and  partially  immersed  in  the  acid 
in  the  tube,  and  means  are  provided  for  holding  the  rod 
in  such  position  as  required.  The  closed  endjof  the  tube 
serves  to  support  the  rod.  and  tojconserve  the  heat  resulting 
from  the  chemical  reaction  of  the  acid  on  the  metal. 

— W.  C.  H. 

Afitating  and  viiring  apparatus.     L.  C.  Trent,  Vantreat, 
Cal.     U.S.  Pat.  836,717,  Nov.   27,   1906. 


A  VEBTiCAL  cylinder.  2,  is  mounted  on  a  footstep,  3,  in 
a  vat.  1,  which  is  provided  with  a  plugged  outlet,  15.  The 
top,  4.  of  the  cylinder,  3,  is  below  the  level  of  the  liquid  in 
the  vat.  The  cylinder  is  provided  with  hollow  radiating 
armt-.  13.  and  can  lie  rotated  by  the  .shaft,  5,  driven  by 
the  mechanism.  6,  7,  8.  A\hen  the  cylinder  is  rotated, 
the  liquid  in  the  vat  ix  drawn  into  the  open  upper  end  of 
the  cylinder.  a>!  indicated  by  the  arrows,  and  is  thrown 
oat  from  the  hollow  arms  below. — W.  H.  C. 

KQn  and  dryer  ;  Combined  cotdinumis .     G.  Curley, 

Salt  I.*ke  City,  Utah.     U.S.  Pat.  837,547,  Dec.  4,  1906. 

AlB  is  paa.sed  through  a  series  of  continuous,  parallel  flues, 
whif'h  pa.*«  over  the  heat-radiating  surface  of  a  series  of 
kiln.".  The  air  becomes  heated,  and  is  conveyed,  by  cross 
flue*,  to  another  series  of  parallel  flues,  which  pass  below 
a  rontinuoux  rlrving  chamlxr  or  tunnel  yirovided  with 
valved  outlct.«. — \\.  H.C. 

[Separaling]  machine  7  C'fntrifvgaf  .     B.  Ljuneslrom, 

Auignor  to  Aktiebolagft  Separator,  Strxkholm.     U.S. 
Pat.  837,«95,  Dec.  4.  IWO. 

8n  Ft.  Pat.  356,916  of  1905  ;  thi*  J.,  1906,  9.— T.  F.  B. 

Treating  li'piid*  xrilh  gajf*  :  ApjuirfUvt  for .     H.  P. 

Dver,  Assignor  to  The  Dver  Co.,  Cleveland,  Ohio.     U.S. 
Pat.  8.38,W1,  \h<.  ]|,  I90f;. 

A  cnJSDER,  a,  having  a  conical  bottom,  h,  has  a  pifjo,  c, 
connected  to  it*  lowent  jioint,  through  whi(  h  liquid  or  ga.s 
can  Vie  deliver»-d  into  the  vensel,  and  by  which  the  treated 
liquid  can  l»e  drai«ii  off.     The  ve«MeI  is  provirled  with  a 


heating  coil  connected  at  v,  and  with  a  circular  gas  collector 
and  distributer,  p,  suspended  above  the  inlet  from  the 
pipe,  c,  and  provided  with  gas-escape  apertures,  r.  Above 
the  collector,  p,  is  suspended  an  annular  gas  collector  and 
distributor,  /,  having  a  ridged  top,  m,  and  vertical  con- 
centric sides,  k,  I,  provided  with  gas-escape  apertures,  n. 
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(Continved  from  page  85.) 

Anthracite  discovery  in  Russia.     Bd.  of  Trade  J.,  Feb.  7, 
1907.     [T.R.] 

Laege  deposits  of  anthracite  have  been  discovered  in 
the  Russian  territory  of  the  Orenburg  Cossacks.  The 
depth  is  56  in.,  and  the  vein  extends  about  133  miles 
north  to  south,  and  at  about  the  same  distance  in  a 
southerly  direction  from  the  great  Siberian  railway.  The 
value  of  this  discovery  lies  in  the  proximity  of  the  coal 
fields  to  the  Ural  iron  and  steel  industry,  which  is  at 
present  mainly  dependent  upon  wood  and  charcoal  for 
fuel,  and  in  the  discovery  in  the  neighbourhood  of  deposits 
of  brown  hematite. 

Peat ;  The  Zieglcr  process  for  coking .     0.  K.  Zwingen- 

berger.  Eng.  and  Min.  J.,  1907,  83,  143—145. 
The  Ziegler  process  for  coking  peat,  with  recovery  of  the 
by-products  (see  F^ng.  Pat.  19,241  of  1901  ;  this  J.,  1902, 
1127),  is,  it  is  stated,  being  worked  on  the  large  scale  at 
Olden buig  and  Beuerberg  in  Germany  and  at  Kedkino  in 
Russia.  The  raw  peat  is  pressed  into  blocks  of  about 
twice  the  size  of  ordinary  bricks,  and  is  dried  in  the  air 
and  by  waste  gases  until  its  water-content  is  reduced  to 
about  25  per  cent.  The  gases  produced  on  carbonisation 
ars  used  to  heat  the  retorts.  The  peat  is  divided  into 
two  kinds  according  to  its  content  of  ash,  and  the  residues 
from  the  two  kinds,  after  distillation,  are  distinguished 
as  "  peat  coke  "  and  "  half-coke."  The  yields  of  product* 
are  stated  to  be  as  follows  :  — 

Peat  coke 33%     Half-coke 45—50% 

Tar 4—5%    Tar  2% 

Tar  water    ...     41%    Tar  water 38% 

Gases   22%    Gases    15% 

Peat  coke  is  used  for  metallurgical  purposes  and    as 
a  substitute  for  charcoal  ;  half-coko  may  be  used  in  place 
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■of  coal  as  fueL     The  composition  and  heating  value  of  peat 
coke  and  half-coke  are  shown  in  the  following  table  : — 


Peat  coke. 

Hall-coke. 

Carbon 

Hydrogen    

Xitrogen    

Sulphur  

Oxygen    

Ash 

Moisture    

'Calorific  value     

per  cent. 
87-8 
2-0 
1-3 
0-3 
5-5 
3-2 
0-0 
14,500 

per  cent. 
86-0 
1-9 
1-3 
0-3 
5-2 
3-0 
0-0 
B.T.U. 

per  cent. 

73-89 

3-59 

1-49 

0-20 

14-52 

2-50 

3-80 

12,400  B.T.U. 

The  tar  obtained  from  the  peat  is  somewhat  similar  to 
that  from  lignite,  but  usually  contains  more  phenolic 
compoimds  than  the  latter. 

The  output  of  a  plant  capable  of  treating  35,000  tons 
of  air-dried  peat  per  year  in  four  retort-ovens  is  as 
follows: — Peat-coke,  33-3  per  cent.  (11,655  tons); 
ammonium  sulphate,  0 '4  per  cent.  (140  tons) ;  calcium 
acetate,  0'6  per  cent.  (210  tons) ;  methyl  alcohol,  0*2  per 
cent.  (70  tons) ;  and  tar,  5  per  cent.  (1,750  tons). 
The  tar  yields  245,800  galls,  of  light  oil,  80.800  galls,  of 
heavy  oil,  117  tons  of  paraffin  wax,  504  tons  of  creosote 
oil,  and  78  tons  of  asphaltum,  &c. — A.  S. 


Ammonia  ;   Formation   of  in    the   destructive   distil- 

lalion  of  coal.     M.  Maver  and  V.   Altmayer.     J.  Gas- 
beleucht.,  1907,  50,  25—31  and  49—54. 

"Fob  investigating  the  conditions  which  determine  the 
yield  of  ammonia  in  the  carbonisation  of  coal,  the  method 
employed  by  the  authors  consisted  in  heating  about  20 
grms.  of  the  coal  in  a  horizontal,  electrically-heated 
porcelain  tube,  fitted  with  a  thermo-element  for  indicating 
the  temperature,  the  gases  evolved  being  first  scrubbed 
with  sulphuric  acid,  to  collect  the  ammonia,  and  then 
analysed  to  determine  the  free  nitrogen.  At  the  beginning 
of  each  experiment  the  air  was  driven  out  of  the  apparatus 
by  means  of  a  current  of  nitrogen-free  carbon  dioxide. 
The  nitrogen  left  in  the  coke  was  also  determined.  Four 
kinds  of  coal  wore  experimented  with,  at  temperatures 
ranging  from  600^  to  1000°  C,  and  the  conclusions  arrived 
at  are  the  following.  The  maximum  jaeld  of  ammonia 
.is  attained  with  a  temperature  of  about  800°  C.  Though 
at  higher  temperatures  a  larger  proportion  of  the  total 
nitrogen  is  expelled  from  the  coal,  possibly  in  the  form 
of  ammonia,  the  latter  is  decomposed  into  its  elements 
and  merely  augments  the  yield  of  free  nitrogen.  To  the 
instability  of  ammonia  at  all  practicable  carbonising 
"temperatures  is  due  the  fact  that  the  ammonia  recover- 
able represents  only  a  fraction  of  the  nitrogen  in  the  coal ; 
in  works  practice,  the  greater  the  proportion  of  ammonia 
in  the  gases  evolved,  the  larger  the  incandescent  letort 
surface,  and  the  longer  the  contact  of  the  gases  with  the 
latter,  the  greater  will  be  the  destruction  of  the  ammonia. 
When  coal  is  carbonised  in  a  current  of  carbon  dioxide, 
a  larger  proportion  of  its  nitrogen  is  expelled  ;  the  yield 
of  ammonia,  however,  is  not  increased,  but  somewhat 
lessened.  On  the  other  hand,  distillation  in  a  current 
of  nitrogen  leads  to  a  slight  increase  in  the  yield  of 
ammonia.  If  carbonate  or  oxide  of  iron  be  added  to  the  i 
coal  before  distillation,  a  notable  diminution  in  the  yield  i 
of  ammonia  is  observed;  on  the  other  hand,  lime  or 
calcium  carbonate  causes  a  distinct  increase  ;  it  is  thus  j 
clear  that  the  compo.'^ition  of  the  ash  may  have  an 
important  influence  upon  the  yield  of  ammonia.  i 

The  production  of  ammonia  from  the  residual  coke  by  ! 
means  of  steam  was  investigated  by  heating  the  coke 
in  a  cunent  of  nitrogen,  saturated  with  water  at  95°  C.  I 
The  maximum  yield  was  obtained  at  800°  C,  but  even 
at  temperatures  exceeding  900°  C,  such  as  are  required  I 
for  producing  half-water-gas,  the  yield  was  practically  the  j 
-same.  The  total  yield  of  ammonia,  on  carbonisation  i 
followed  by  treatment  of  the  coke  ^^^th  steam,  may  i 
amount  to  50 — 60  per  cent,  of  the  nitrogen  in  the  coal.         , 

— H.  B.       ' 


'    Gas  oils  [Carhuretting]  ;    ValuafAon  of  .     A.  Spiegel. 

J.  Gasbeleucht.,  1907,  50,  45—49. 

{  The  method  proposed  by  the  author  for  determining 
I  the  market  value  of  gas  oils  is  based  on  the  belief  that 
I  the  percentage  of  hydrogen  is  a  criterion  of  their  suitability 
I  for  carhuretting  purposes  ;  that  is,  the  richer  the  oil  is 
in  hydrogen,  the  greater  its  carhuretting  value.  The 
'  percentage  of  hydrogen  in  oils  varies  widely,  being  highest 
in  those  of  the  paraffin  class  and  lowest  in  tar  oils,  such  as 
anthracene  oil,  the  carhuretting  value  of  which  is  practi- 
cally nil.  In  testing  an  oil.  the  hydrogen  is  first  determined 
by  an  elementary  analysis,  and  from  the  result  the  commer- 
cial value  is  calculated  on  the  following  lines.  A  "  funda- 
mental price  "  is  ascribed  to  all  oils,  on  the  basis  of  their 
I  containing  a  certain  percentage  of  hydrogen  (7  per  cent, 
is  the  figure  proposed  by  the  author).  Any  surplus  of 
hydrogen,  shown  by  the  analysis,  is  regarded  as  "  extra- 
percentage,"  to  which  a  market  price  is  also  ascribed. 
Preferably  the  hydrogen  is  stated  in  parts  per  1000, 
instead  of  per  cent.  For  example,  assume  that  in  Germany 
the  "  fundamental  price  "  is  fixed  at  250  pfennigs  per 
100  kilos,  of  oil,  and  that  each  "  degree  of  strength  " 
{i.e.,  each  part  of  surplus  hydrogen  per  thousand  of  oU) 
is  valued  at  15  pfennigs.  If  the  oil  contain  12  per 
cent.  (120  per  thousand)  of  hydrogen  (and  therefore 
120  —  70  =  50  "degrees  of  strength"),  its  market  price 
is:—  (50xl5)-t-250=1000  pfennigs  per  100  kilos.  The 
analysis  of  a  number  of  different  sorts  of  oil  are  quoted 
to  show  the  value  of  the  method.  The  figure  7  is  put 
forward  tentatively  as  the  standard  for  the  fundamental 
price,  until  a  larger  collection  of  data  is  available.  The 
actual  market  values  to  be  ascribed  to  the  fundamental 
price  and  degrees  of  strength  respectively,  will  naturally 
be  fixed  by  local  considerations,  being  lowest  in  producing 
centres  and  highest  in  importing  countries. — H.  B. 

Carbon ;    Separation   of from   carbides.     C.    Hahn 

and  A.  Strutz.     VII.,  page  150. 

English  Patents. 

Gas  producers.      H.    H.    Lake,    I/ondon.      From    E.    N. 
Trump,  Syracuse,  U.S.A.     Eng.  Pat.  1100,  Jan.  15,  1906. 

See  U.S.  Pat.  813,600  of  1906  :  this  J.,  1906,  527.— T.F.B. 

Combustion    engines ;     Method    of    producing    a    working 

medium  for  two-stroke  cycle  internal .     P.  Winand, 

Cologne.     Eng.    Pat.    24,818,    Nov.    5,    1906.     Under 
Int.  Con  v.,  Nov.  9,  1905. 

In  Eng.  Pat.  3006  of  1906  (this  J.,  1906,582)  is  described 
a  method  of  producing  a  working  medium  for  gas  motors, 
in  which  a  diluent,  consisting  of  a  portion  of  the  cooled 
products  of  combustion,  is  added  to  a  mixture  of  volatile 
hydrocarbon  and  oxygen-bearing  gas.  In  adapting  the 
same  principle  to  a  two-stroke  cycle  engine,  water  or  an 
equivalent  liquid  is  injected  into  the  products  of  com- 
bustion in  the  cylinder,  either  towards  the  end  of  the 
expansion  period,  or  during  the  compression  period. 
The  steam  thus  produced  mixes  with  the  gaseous  products 
left  in  the  cj'linder  at  the  end  of  the  expansion  stroke, 
and  together  with  these  gases  constitutes  the  diluting 
agent  for  the  next  charge  of  explosive  nuxture. — H.  B. 

Coal  gas  and  analogous  gases  ;    Treatment  of for  the 

extraction  of  tar  and  ammonia  therefrom.  W.  Feld, 
Honningen  on  Rhine,  Germany.  Eng.  Pat  26,262, 
Dec.  16,  1905. 

See  Fr.  Pat.  369,258  of  1906  ;  this  J.,  1907,  87.— T.  F.  B. 

Tar-fog  extractor  for  the  extraction  of  tar  from  all  kinds 
of  gases.  W.  Blakeley.  Dewsbury.  Eng.  Pat.  1257, 
Jan.  17,  1906. 

In  using  screens  of  wire-gauze  and  the  like  for  extracting 
tar  from  gases,  it  is  found  that  certain  kinds  of  tar  are 
apt  to  choke  up  the  screens.  According  to  this  invention, 
the  obstruction  of  the  meshes  is  prevented  by  causing 
the  gas  containing  the  tar  to  pass  through  the  screen  from 
one  face  and  then  from  the  other  alternately.  To  effect 
this,  plane  screens  of  gauze  are  mounted  pivotally  in  a 
horizontal  casing  (through  which  the  gas  flows  always  in 
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one  direction)  in  snch  a  manner  that  the  screens  can  be 
tunieii  round  on  a  hori/.ontal  axis.  From  time  to  time 
the  scrwns  are  turned  round,  so  that  the  front  and  back 
faces  art*  alternately  exposeil  to  the  inooniing  jjases.  Jets 
of  steam  niav  be  dinx-ted  upon  the  faces  of  the  screens. 

— H.  B. 

Filaiiiiiit^   for   ineandt^cent   tlectrlc   lamp-a.     The    British 

Thomson-Houston  Co..   Ltd..   London.     From  General 

Electric  Co    of  Schenectady.  X.Y..  U.S.A.     Eng.  Pat. 

929.  Jan.  12.  IWtv 

Lncandkscknck  tilaments  are  constructed  of    nitride   of 

cerium,  yttrium,  lanthanum,  orother  like  metal,  the  nitride 

of  which  is  stable  at   high   tem]ieratures.     In   order  to 

obtain  the  nitride,  nitrogen  is  brought  into  contact  with 

the  metal  at  a  red  heat,  whereupon  a  powerful  exothermic 

combination  occurs. — H.  B. 

Ineandfteing    bodies    for    electric     incandescent    lamps  ; 

JIanufarture    of    .     A.    Just    and    F.    Hanaman, 

Bucharest.  H.  Landesbcrger.  and  I.  Salzmann,  Vienna. 

and    Wrein.      Elektricitiits    A.-G..     Ujpest.    Hungary. 

Eng.  Pat.  3225,  Feb.  9.  11H)G. 
See  Foarth  and   Fifth   Additions  to  Fr.  Pat.  347,661  of 
1904  :  this  J..  1906.  877.  976.— T.  F.  B. 

FHamenti  :    Metallic  for  electric  incandescent  lamps. 

A.  G.   Floxam.  London.     From  J.  Lux.  Vienna.     Eng. 
Pat.  7189.  March  24.  19<)6. 

Ijt  order  to  produce  exceedingly  thin  metallic  filaments 
(of  a  diameter  of  O'Ol  mm.  or  less),  the  finely  powdered 
metal  (say  tungsten)  is  mixed  with  an  easily  reducible 
oxide  or  sulphide  of  a  metal  which  is  volatile  at  a  com- 
paratirely  low  temperature  {e.g.,  oxide  of  zinc),  and  with 
mn  organic  agglutinant  ;  the  paste  is  formed  into  fine 
filaments  as  usual,  and  the  latter  are  heated  toincandesceneo 
in  a  suitable  mixture  of  gases  or  in  a  vacuum.  The  volatile 
metal  and  other  volatile  matters  are  thus  expelled,  and 
the  filament  shrinks  to  a  very  much  smaller  diameter. 
Instead  of  using  the  volatile  metal  as  oxide  or  sulphide, 
it  may  be  used  in  the  metallic  form,  the  refractory  metal 
in  that  case  being  employed  in  the  form  of  oxide  or  sulphide; 
or  both  metals  may  be  in  the  form  of  oxide  or  sulphide. 

— H.  B. 

United  States  Patents. 

Briquetting  ;   Process  of .     R.  Schorr,  San  Francisco, 

Cal.     U.S.  Pat.  836,897,  Nov.  27,  1906. 

The  pulverised  coal  is  heated  and  mixed  while  hot  with 
the  organic  binding  agent,  which  has  been  previously 
heated  and  mHted.  The  mixture  is  next  reduced  to  a 
granular  or  floury  condition  by  continued  mixing  under 
an  air  blast,  and  is  then  delivered  to  the  briquetting 
pre«««,   whilst   still   in   this  condition. — W.  H.  C. 

Coal   eompo^ind   [Briquette]  ;      W.    Hammick.    Pittsburg, 
Kan*.     U.S.  Pat.  838,403,  Dec.  11,  1906. 

This  proceas  for  the  manufacture  of  coal  briquettes 
conaists  in  miiing  small  particles  of  coal  with  a  solution 
of  glue.  a^»  a  binding  material,  and  moulding  the  mixture. 
Simult.infouxly  with  the  moulding  operation,  crude  oil 
i.^  applie<l  to  the  stirface  of  the  moulded  mass,  to  add 
to  it*  combuatibility.  and  give  a  finished  appearance  to 
it,  and  protect  it  from  climatic  chanses. — W.  C  H. 

Ltgnite  ;    Protest  of  treating .     L.    Sterne,    London. 

U.S.   Pat.   838,281,   Dec.    11,    1900. 

Bt  this  process,  the  lignite,  when  obtained  from  the  mine, 
is  expooed  to  the  air  for  sufficient  time  only  to  dry  the 
■orfacen  of  the  portioles  and  render  them  porous,  and 
then  th*'  litmit*?  is  coatcl  with  oil,  such  as  crude  yictroleum, 
to  firevent  the  evap«^n-ation  of  the  contained  moisture, 
and  consequent  disintegration  of  the  particles. — W.  C.  H. 

Gas-producer.     ('.  L.  Armstrong,  fit.  I>onis,  Mo.     U.S.  Pat 
837,020,  Nov.  27,  VHUi. 

The  pro<luccr  consists  of  a  shell  or  generator  provided 
with  a  "  header  "  at  each  end.  The  up[K;r  "  header  "  is 
provided    with   a  cover,   and    mean.H  of   introducing   the 


fuel  through  it.  Means  are  also  provided  in  the  walls  of 
the  shell  for  establishing  a  circulation  between  the 
'*  headers,"'  and  a  series  of  inclined  water  tubes  open  into 
the  bottom  "  header."  and  span  the  space  between  the 
walls  of  the  generator,  and  serve  as  a  grate  for  the  charge 
of  fuel.  A  steam  and  air  injector  leads  from  the  top 
"  header  "  through  the  cover  into  the  space  above  the 
charge  of  fuel,  and  drives  the  producer  gas  downwards 
through  the  charge.  The  gas  is  withdrawn  from  a  point 
below  the  grate,  and  above  the  water-sealed  ash-pit. 

— W.  C.  H. 

Gas-producer.     H.     Richi!:-.     Paris.     U.S.     Pat.     837,121,. 
Nov.  27,  1906. 

This  apparatus  for  the  production  of  mixed  gas  comprises 
a  fuel  chamber,  of  enlarged  cross-sectional  area,  provided 
at  the  top  with  a  means  of  introducing  the  fuel,  and  at 
the  bottom  with  a  step -grate  furnished  with  troughs. 
From  the  side  of  the  column  of  fuel,  and  near  the  bottom 
of  it,  a  combustion  chamber  extends  at  an  angle  with 
respect  to  the  producer  ;  this  chamber  is  provided  with 
air-inlets,  and  immediately  above  the  end  of  it,  remote 
from  the  producer,  is  a  purifying  column,  from  the  top 
of  which  the  gases  are  conveyed  by  a  conduit  to  a  gas 
washer.  (See  also  Eng.  Pat.'  27,533  of  1902  ;  this  J., 
1903,  411  ;  and  Fr.  Pat.  352,908  of  1905;  this  J.,  1905, 
96L)_W.  C.  H. 

Gas-producer.     L.  C.  Parker,  Rochester.  N.Y.     U.S.  Pat. 
837,584,  Dec.  4,  1906. 

The  generator  consists  of  a  vertical  fuel  chamber,  with 
a  feed-hopper  on  the  top,  and  a  "  dumping-grate  "  below 
the  hopper  and  above  the  fuel  column.  Round  the 
lining  wall  of  the  generator  are  two  annular  passages, 
one  near  the  bottom  of  the  fuel  column,  and  the  other 
near  the  top  of  the  generator  ;  a  third  annular  passage 
maj'  be  arranged  about  half-way  between  the  other 
two  passages.  Communication  is  established  between  the 
annular  passages  and  the  interior  of  the  generator  by 
means  of  tapering  openings  in  the  lining  wall,  and  the 
upper  and  lower  annular  passages  are  connected  by  two 
vertical  pipes,  each  of  which  is  provided  near  the  top 
with  a  steam-jet  to  create  a  down-current  of  gas.  There 
is  also  an  inlet-port  and  an  exhaust-port  attached  to  the 
apparatus.  From  the  centre  of  the  grate  a  gas-collecting 
pipe  is  suspended,  which  has  an  open  bottom  extending 
down  into  the  top  of  the  fuel  column,  and  a  perforated 
top  to  allow  the  free  passage  of  gas  into  the  spaces  above 
the  fuel  column. — W.  C.  H. 

Gas-producer.     F.    Thiele,    Hildesheim,    Germany.     U.S. 
Pat.   837,755,  Dec.  4,   1906. 

The  producer  described  has  a  vertical  fuel  chamber  of 
brickwork,  surrounded  by  an  outer  casing.  The  vertical 
chamber  or  shaft  is  composed  of  two  parts,  one  above 
the  other,  the  lower  or  primary,  and  the  upper  or  secondary 
shaft.  A  plate  is  secured  to  the  inner  wall  of  the  casing 
almost  on  a  level  with  the  top  of  the  primary  shaft,  and 
a  second  plate  is  fitted  into  a  recess  between  the  two  .shafts. 
Between  these  two  plates  is  a  sand  seal. — W.  C.  H. 

Gases  ;  Apparatus  for  purifying .     F.  Pettit,  Assignor 

to   W.   A.    Barrows,   jun.,   Sharpsville,   Pa.     U.S.    Pat. 
836,826,   Nov.  27,    1906. 

The  apparatus  described  consists  of  a  water  chamber 
provided  at  one  end  with  water-  and  gas-inlets,  and  at  the 
other  with  water-  and  gas-outlets,  so  that  the  gas  jjasses 
through  the  chamber,  in  a  continuous  course,  over  an 
unbroken  surface  of  water.  The  roof  of  the  chamber 
is  composed  of  a  number  of  transverse  arches,  within 
which  are  curved  baffles,  arranged  to  allow  passages  for 
the  gas  both  above  and  below  them,  the  lower  edges  of 
the  baffles  being  above  the  water  surface  and  their 
concave  surfaces  directed  towards  the  point  of  entrance 
of  the  gases.  On  entering,  the  gases  are  made  to  impinge 
upon  the  surface  of  the  water,  and  are  kejjt  in  contact 
W'th  it,  during  their  passage  through  the  apj)aratus,  by 
means  of  the  scries  of  arches  forming  the  roof. — W.  C.  H. 
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French  Patents. 

Peat  ;     Treatment   of  [for  the   preparation   of  fuel] 

with  an  alternating  current,  withoict  marked  heating, 
after  preliminan/  removal  of  water.  J.  B.  Bessey. 
Fr.  Pat.  368,313,  July  23.  1906.  Under  Int.  Conv., 
July  24,  1905. 

Fhe  peat  is  first  mechanically  freed  from  a  portion  of  the 
tvater,  for  instance  in  a  press,  and  the  remainder  of  the 
ivater  is  then  separated  by  submitting  the  peat  to  the 
iction  of  an  alternating  current  for  two  successive  periods 
jetween  and  subsequent  to  which  the  additional  water 
ivhich  has  separated  is  removed.  A  current  of  1200 
impcres  at  200  volts  per  ton  of  solid  matter  contained  in 
;he  peat  is  specified  as  being  suitable  for  the  process.  It  is 
mportant  not  to  raise  the  temperature  of  the  peat  above 
100°  C.  in  order  to  conserve  the  materials  which  serve  to 
aind  the  mass  together. — R.  S.  H. 


ni.— DESTRUCTIVE  DISTILLATION, 

TAR  PRODUCTS,  PETROLEUM, 

AND  MINERAL  WAXES. 

(Continued  from  page  87.) 

Petroleum. ;  Solubility  of  unsaturated  hydrocarbons  of  

in  acetone.  Perdit  and  Jaguboff.  Abhandl.  der  Bakuer 
Abteil.  kaiserl.  russ.  techn.  Ges.,  1906  [7].  Petroleum, 
1907,  2,  325—326. 

Fhe  authors  have  examined  the  process  patented  bv 
Landsberg  (Ger.  Pat.  166,452  of  1904;  this  J.,  1906,  634), 
ind  find  that  the  separation  of  the  tarry  constituents  is 
lot  nearly  so  complete  as  is  claimed.  It  was  found  that 
Tom  petroleum  fractions  of  higher  specific  gravity  than 
)-88,  acetone  dissolves  unsaturated  hydrocarbons,  which  are 
characterised  by  high  iodine  value,  high  specific  gravities, 
ind  deep  colour.  The  solubility  of  both  unsaturated  and 
saturated  hydrocarbons  in  acetone  decreases  with  increase 
Df  density.  The  explosion-temperature  of  lubricating  oil 
iistillates  rises  as  the  content  of  unsaturated  hydrocarbons 
falls,  notwithstanding  the  decrease  in  the  specific  gravity. 
rhe  viscosity  of  lubricating  oils  is  increased  by  removal  of 
the  unsaturated  hydrocarbons  by  means  of  acetone. — A.  S. 

Water  from  the  hare-holes  of  the  Grosny  oil-field  ;  Examina- 

tion  of  the .    K.  Charitschkow.    J.  russ.  phys.-chem. 

Ges.,  1906,  38,  881—883.     Chem.  Zentr.,  1907,  1,  295. 

Fhe  results  of  the  analyses  of  six  different  specimens  of 
(vater  from  bore-holes  of  the  Grosny  oil-field  are  given 
in  tabular  form.  All  of  the  waters  had  an  alkaline  reaction, 
and  were  characterised  by  the  presence  of  ammonia  and 
methyl,  and  other  amines.  The  waters  differ  from  those 
obtained  from  the  Baku  oil-field  by  their  lower  content 
af  salts  and  their  sirailaritv  to  alkaline  mineral  waters. 

—A.  S. 

Gas  oils  [Carburetting] ;  Valuation  of .    A.  Spiegel.    II. 

page  143. 

Lubricating  oils  containing  saponifiable  fats  ;  Determination 

of  the  saponification  value  of .     H.  Schreiber.     XII., 

page  158. 

English  Patent. 

Pitch  ;  Manufacture   of  from   coal   tar.     J.    Wetter, 

London.  From  Rud.  Riitgers,  Chem.  Fabr.  f.  Theer- 
produkte,  Berlin.     Eng.  Pat.  3192,  Feb.  9,  1906. 

Experiments  have  shown  that  in  the  process  for  the 
manufacture  of  pitch  described  in  Eng.  Pat.  23,680  of  1904 
[this  J.,  1905,  492),  the  previous  separation  of  the  heavy 
oils  is  not  necessary  ;  the  tar  may  be  heated  directly  while 
conducting  into  it  air  or  other  gases  containing  oxygen  or 
ozonised  air,  whereupon  the  pitch  is  formed.  The  process 
may  be  accelerated  by  the  presence  of  catalytic  agents 
such  as  copper  salts. — D.  B. 


United  States  Patent. 

Petroleum  distillate  ;  Process  of  deodorising  .  J.Arm- 
strong, Baltimore,  Md.  ;  W.  E.  F.  Armstrong,  Adminis- 
trators of  J.  Armstrong.     U.S.  Pat.  837,655,  Dec.  4, 1906. 

Petroleum  distillates  are  deodorised  by  shaking  with  a 
reagent  prepared  by  treating  chloride  of  lime  with  water, 
separating  the  clear  solution,  and  adding  to  it,  in  succession, 
sodium  carbonate  and  potassium  bichromate  solutions. 

— A.  S. 


IV.- COLOURING    MATTERS    AND 
DYESTUFFS. 

(Continued  from,  page  89.) 

Rosaniline  and  phenylated  Rosanilines  ;  Action  of  hydrogen 

sulpliide    on .      R.    Lambrecht.    Ber.,     1907,     40, 

247—255. 

By  the  action  of  ammonium  hydrosulphide  on  Rosaniline 
salts,  carbothiol  bases  containing  a  CS  group  instead  of 
the  carbinol  group  were  prepared.  These  possess  similar 
properties  to  the  corresponding  bases  previously  prepared 
from  Malachite  Green  and  Crystal  Violet  (this  J.,  1905, 
192).  They  dissolve  in  excess  of  mineral  acids  to  colour- 
less solutions,  but  with  acetic  acid  in  presence  of  alcohol, 
hydrogen  sulphide  is  evolved.  On  heating  these  carbothiol 
bases  alone,  or  on  evaporating  their  alcoholic  solutions, 
they  undergo  molecular  change  with  formation  of  coloured 
amorphous  substances  of  unknown  constitution.  p-Rosani- 
line  Blue  (Kalle  und  Co.),  when  treated  with  hydrogen 
sulphide  in  alcoholic-acetic  acid  solution,  gave  triphenyl-p- 
leucaniline.  Similarly,  Diphenylamine  Blue  (Farbwerke 
Krefeld)  gave  a  leuco-compoimd,  which,  however,  indicated 
that  the  original  substance  was  a  very  impure  triphenyl-p- 
Rosaniline.— -J.  C.  C. 

Di-p-dimethvlaminoindigo.     M.    Freund   and   A.    Wirsing. 
Ber.,  1907,  40,  204—206, 

Di-p-DiiiETHYLAJiiNOiNDiGO  has  been  prepared  by  the 
following  series  of  reactions  : — Nitrile  of  p-dimethylamino- 
phenylgiycin.  (CH3)2N.CcH4,.XH.CH2.CX.— 9  grms.  of  p-di- 
methylphenylenediatnine  dissolved  in  60  c.c.  of  alcohol, 
were  heated  with  10-5  c.c.  of  an  11  per  cent,  solution  of 
hydrocyanic  acid  and  5-5  c.c.  of  a  37  per  cent,  solution  of 
formaldehyde  in  an  autoclave  for  2  hours  at  100°  C.  On 
cooling,  the  nitrile  separated  in  brown  crystals  and  by 
recrystallisation  was  obtained  in  nearly  white  needles, 
m.  pt.  80° — 81°  C.  The  substance  is  readily  soluble  in  the 
usual  organic  solvents.  p-Dimethylaminophenylglycin, 
(CH3).,X.C6H4.NH.CH2.C02H.— 10  grms.  of  the  nitrile 
were  boiled  with  21-2  c.c.  of  aqueous  caustic  potash  (1  c.c. 
=  0-1512  grm.  KOH)  for  40  minutes ;  ammonia  was 
evolved,  and  a  clear  solution  resulted.  On  evaporation 
and  crystallisation  of  the  residue  from  dilute  caustic 
potash  and  alcohol,  silvery  leaflets  of  the  potassium  salt 
were  obtained.  Di-p-dimethylaminoindigo. — 5  parts  of 
sodamide  were  fiised  in  a  nickel  crucible  and  3  parts  of  the 
dry  potassium  salt  added.  After  stirring  for  a  few  minutes, 
and  subsequent  cooling,  the  product  was  poured  into  water. 
The  solution  was  filtered,  and  air  blown  through  the  filtrate, 
when  the  new  substance  separated  in  green  flakes.  It  is 
sparingly  soluble  in  alcohol,  with  a  brownish-green  colour, 
moderately  soluble  in  amyl  alcohol  or  toluene,  with  a  dirty 
green  colour,  and  readily  soluble  in  chloroform,  acetone, 
benzene,  nitrobenzene,  or  ethyl  acetate,  with  a  beautiful 
green  colour.  The  substance  dissolves  in  dilute  acids,  and 
also  in  concentrated  sulphuric  acid,  with  a  blue  coloiu-. 
Its  solution  in  acetic  acid  dyes  wool  bright  green,  and  when 
reduced  by  sodium  hyposulphite  it  produces  a  green  shade 
on  wool. — J.  C.  C. 

Emeraldine.     W.  Nover.    Ber.,  1907,  40,  288—297. 
By  the  electrolytic  reduction  of  nitrobenzene  the  author 
has   isolated   a' new   green   reduction    product    which   is 
identical  with  Emeraldine.     This  is  also  obtained  by  the 
oxidation  of  p-aminodiphenylamine — a  substance  formed 
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in  the  above  process  by  the  condensation  of  phenylhydr- 
oxylamine  and  aniline.  The  lirst  product  of  this  oxidation 
is  known  to  be  phenylquinonedi-iniine.  and  by  treating 
this  with  dilute  acid.-*.  Enioraldine  results.  The  base  dis- 
solves readily  in  most  organic  solvents,  and  is  thus  dis- 
tingaished  from  Nietzki's  Aniline  Black. — J.  C.  0. 

Sulpitide  dyestuffa.     H.  Wichelhaus.      Ber..  1907,  40, 
lJt>— 129. 

When  natural  dyestufTs,  containing  the  phenolic  group, 
such  as  Brasilin,  Ha'matoxylin.  Maclurin,  Euxanthone, 
Ac,  are  heated  with  sulphur  in  absence  of  air,  hydrogen 
sulphide  is  given  off,  and  sulphur  dyestuffs  are  obtained, 
\rhich  are  insoluble  in  most  solvents,  but  dissolve  in  sodium 
sulphide.  Example  :  3  parts  of  Maclurin  and  G  parts  of 
sulphur  are  heated  to  25(^)''— 300°  C.  for  (i  to  8  hours.  The 
product  is  dissolved  in  caustic  soda,  and  precipitated  with 
acid.  Similarly,  s_\-nthetic  dyestuffs.  such  as  Gallaceto- 
phenone.  Aurin.  and  Fluorescein  were  examined,  and, 
in  the  latter  case,  it  was  found  that  the  same  product  is 
obtained  when  a  mixture  of  resorcinol  and  phthalic 
anhydride  is  used.  The  resulting  dyestuff  contains  sulphur, 
but  is  different  from  Gattermann's  Thiofluorescein  ;  it  has 
a  red  shade,  and  appears  to  be  of  practical  use. — J.  C.  C. 

ExGiJSH  Patents. 

Indigo ;    Profess   of    making    .      A.    Raht jen     and 

C.  Stephan,  Hamburg.     Eng.  Pat.  1596,  Jan.  22,  1906. 

SBE  Fr.  Pat.  365,109  of  1906  ;  this  J.,  1906,  923.— T.  F,  B. 

DytMv^s  ;  Manufacture  of  azo .     0.  Imray,  London. 

From  Soc.  Chen;.  Ind.  in  Basle,  Basle.  Eng.  Pat. 
7029,  March  23,  1906. 

Se«  Addition  of  June  19,  1905.  to  Fr.  Pat.  351,125  of 
1905  ;  this  J.,  1906,  922.— T.  F.  B. 

ThAminodiphenylaminesulphonic    acid;      Manufacture    of 

a  nf.ic .     C.  T>.  Abel.  Ix>ndon.     From  Act.  Ges.  f. 

.\nihnfabr.  Berlin.  Eng.  Pat.  13,772,  June  15,  1906. 
The  new  acid  is  obtained  by  acting  on  2)-aminodiphenyl- 
amine  with  sulphuric  acid  monohydrate  or  fuming  sulphuric 
•acid  containing  not  more  than  20  per  cent,  of  anhydride 
at  temperatures  between  100°  and  130°  C.  The  product  is 
sparingly  soluble  in  hot  water,  from  which  it  cystallises  in 
fine  needles  arranged  in  concentric  bunches.  Its  sodium 
eaJt  is  readily  soluble  in  water. — D.  B. 

Colouring  matters  containing  sulphur  [Thio-indigo  dyestuffs] 

Manufacture  of .     J.  Y.  Johnson,  London.     From 

Bad'.«che  .^ni'in  und  Soda  Fabrik,  I.udwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  14,507,  June  25,  1906. 

See  Fr.  Pat.  367.739  of  1906  ;  this  J.,  1906,  1143.— T.F.B. 

Ukitbd  States  Patents. 

A  TO  dyestuff  ;    Red  ,   and  proces.i  of  making  same. 

A.  Schedler,  .Assipnor  to  the  Soc.  of  Chemical  Ind.  in 
BaMe.  Switzerland.     U.S.  Pat.  837,736,  Dec.  4,  1906, 

A5HTnKOAMtJ«OALPHYLACIDYL-1.2-DIAMIN0-5-NAPHrH0I. - 

7-snj»H05ic  acid  is  combined  with  1  mol.  of  an  aromatic 
diazn  compound,  and  the  resultng  monoazo  dyestuff  is 
further  diazotitted,  and  combined  with  an  azo  dvestuff 
comp<-ment,  in  order  to  obtain  dyestuff.s  of  the  general 
formula : 


(6)      (7) 


(5) 


/ 


NH(2K 


Y.N :  X(80,H)  (OH)C,oH3<:  >C.C6H4.X  :  N.X, 

^  N  nr 

where  X  repreMenta  an  azo  dyestuff  component,  and  Y, 
"a  diazo  derivative  of  an  aromatic  amido  compound." 
Thene  dyestuffs  dye  unmordanted  cotton  in  clear  yellowish - 
red  to  bluiih-rwi  shadeq.  very  fast  to  light  and  acids. 
Special  claim  is  made  for  the  dyestuff  obtained  by  f-ombin- 
■"  ■  '  '  " '  '  "^  ■•droaminonlphylacidyl-1.2-diftmino-5- 
arid  with  1  mol.  of  diazotoluene, 
'  iting    jirrxiu't,    and    combining    with 

nnphthol.'<ulp>ionic  acid.  The  brownish-red  powder  so 
obtained]  i«  s^^lublc  in  water,  and  dyes  unmordanted  cotton 
n  red  shades  fact  to  light  and  acids. — A.  H. 


Dyestuff ;    Anthracene ,  and  process  of  making  same. 

M.  ii.  Isler,  Mannheim,  Assignor  to  Badische  Anilin 
imd  Soda  Fabrik,  Ludwigshafen  on  Rhine.  Germany. 
U.S.  Pat.  837.840,  Doc.  4,  1906. 

See  Ft.  Pat.  355,100  of  1905  ;  this  J.,  1905,  1223.— T.  F.  B. 


v.— PREPARING,       BLEACHING,       DYEING, 

PRINTING,      AND      FINISHING      TEXTILES, 

YARNS,    AND    FIBRES. 

(Continued  from  page  92.) 

English  Patknts. 

'    Wool   slivers   after   backwashing,    etc.  ;    Drying   of . 

R.  Klein jung.  Leipzig,  Germany.  Eng.  Pat.  6385, 
March   16,    1906. 

I    The  machine  consists  of  two  vertical  series  of  horizontal 

hollow  metal  rollers  which  are  heated  in  some  suitable 

manner.  These  two  series  are  placed  a  certain  distance  apart 

1    in  a  closed  casing.     The  rollers  in  the  two  series  are  not 

j    placed  in  the  same  horizontal  plane.     The  band  of  sliver 

j    enters  at  the  top  of  the  casing  and  passes  backwards  and 

I    forwards  in  a  zig-zag  course  from  one  series  of  rollers  to 

I    the  other,  leaving  the  casing  near  the  bottom.     A  heating 

j    apparatus  is  fixed  at  the  bottom  and  a  current  of  hot  air 

j    is  drawn  up  through  the  moving  bands  of  sliver,  by  means 

of  a  fan.— A.  B.  S. 

I    Glossy  or  silky  effects  on  fabrics  or  other  material ;  Pro- 
ducing   .     L.  Lilienfeld,  Vienna.     Eng.  Pat.  4597, 

I       Feb.  24,  1906. 

In  the  process  of  producing  a  silky  lustre  on  fabrics  by 
the  application  of  viscose  or  a  similar  product,  the  effect 

1  is  much  improved  by  first  applying  to  the  surface  a  waxy, 
resinous,  or  fatty  matter  either  alone  or  mixed  with  other 
bodies.     The  fabric  may  be  treated  with  a  solution  of  these 

I  substances  in  a  suitable  solvent,  such  as  benzene,  or  thoy 
may  be  applied  in  the  fused  state. — A.  B.  S. 

I  United  States  Patents. 

I 
Bleaching  [textiles'].     K.  Reinldng,  E.  Dehnel.  and  H.  Lab- 
hardt.  Assignors  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germanv.     U.S.  Pat.  837,730, 
Dec.  4.  1906. 

See  Eng.  Pat.  12,517  of  1906  ;  this  J.,  1906,  807.— T.  F.  B. 

Padding  and  ornamenting  burlap  or  similar  fabrics  ;  Process 

of .     P.  Richter,  Tenafly,  N.J.     U.S.  Pat,  837,122. 

Sept.  27,  1906. 

Claim  is  made  for  a  process  of  treating  a  fabric  by  passing 
it  through  a  sizing  and  colouring  composition,  so  as  to 
form  a  ground  colour,  and  simultaneously  applying  a 
pattern  by  a  heavier  layer  of  the  same  composition. 

—A.  B.  S. 

Fabrics;  Method  of  treating to  render  them  impervioiis. 

W.  Spaulding,  East  Pepperell,  Mass.,  Assignor  to  Vellu- 
moid  Paper  Co.,  Worcester,  Mass.  U.S.  Pat.  837,005, 
Nov.  27.  1906. 

The  fabric  is  saturated  with  an  emulsion  containing 
10  y)art8  of  casein,  80  parts  of  water,  and  6-4  parts  of  borax, 
by  weight.  It  is  then  treated  with  formaldehyde  and 
dried,  being  finally  wetted  and  dried  again. — A.  B.  S. 

French  Patents 

iSilk,     artificial ;  Manufacture     of .     E.      Cruniitrc. 

First  Addition,  dated  Sept.  I,  1906,  to  Fr.  Pat.  361. 04H, 

Nov.  27,  1905  (this  J.,  1906,  691). 
A  CL'RiiENT  of  ozone  is  passed  through  a  solution  of  caiistif 
Hoda  for  about  five  minutes.  The  cotton  which  is  to  li' 
employed  in  the  manufacture  of  the  artificial  silk  is  im 
mersed  in  this,  and  the  current  of  ozone  continued  for  about 
30  minutes,  with  constant  movement  of  the  matoridl. 
The  ozone  is  then  stopped,  and  the  liquid  raised  to  th(!  bo'! 


Feb.  28,  1907]        Cl.  VI.— COLOURING   WOOD,   &c.      Cl.  VII.— ACIDS,   ALKALIS,   SALTS,   &c. 


147 


during  30  minutes.  The  cotton,  thus  prepared,  is  rinsed 
and  dried.  It  dissolves  much  more  readily  in  ammoniacal 
cupric  hydroxide  than  untreated  cotton. — A.  B.  S. 

Dyeing  machine  for  silk,  cotton,  and  other  textile  materials. 

J.  Garel.     First  Addition,  dated  Aug.  6,  1906,  to  Fr.  Pat. 

362,261  of  Jan.  6,  1906  (this  J.,  1906,  756). 
The  machine  described  in  the  original  patent  has  been 
improved  by  using  an  electric  motor  to  raise  and  lower 
the  frame  supporting  the  dyeing  reels,  and  also  by  fitting 
a  motor  to  turn  these  reels.  The  direction  of  rotation  of 
the  latter  is  reversed  automatically. — A.  B.  S. 

VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  93.) 
United  States  Patent. 

Leather  ;  Process  for  dyeing  .     F.  J.  Oakes,  New  York, 

N.Y.  U.S.  Pat.  837.105,  Nov.  27,  1906. 
The  leather  is  treated,  while  moist,  with  a  solution  of  an 
alkali  sulphide  and  then  with  a  solution  of  a  salt  of  some 
metal,  e.g.,  acetate  of  iron,  which  is  capable  of  forming  an 
insoluble  sulphide  with  the  alkali  sulphide.  Finally,  a 
solution  of  a  dyestuff,  such  as  logwood,  is  applied,  which 
is  capable  of  forming  a  colour  lake  with  the  metal  used. 

—A.  B.  S. 


VIL— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

[Continued  from  page  94.) 

Salt  deposit  in   Utah.     Railway  Age.     Bd.   of  Trade  J., 
Feb,  7,  1907.    '[T.R.] 

An  enormous  deposit  of  pure  salt  has  been  found  on  the 
west  side  of  the  Utah  desert,  not  far  from  the  Nevada 
State  line.  It  is  fifteen  miles  long  and  eight  miles  wide. 
Excavations  to  the  depth  of  more  than  six  feet  are  still 
in  solid  salt.  It  is  asserted  that  this  section  was  once 
the  bed  of  the  Great  Salt  Lake. 


Ammonia  soda  process  ;  The 

1907,  31,  67- 


-69. 


H.  Ost.     Chem.-Zeit., 


The  author  compares  at  some  length  the  figures  for 
strengths  and  proportions  of  solutions  to  give  the  best 
yield,  given  by  Schreib  and  by  Fedotieff,  \vith  some 
xesults  of  actual  work.  The  following  example  of  figures 
from  actual  practice  is  given  (all  figures  represent  grms. 
per  litre) : — Original  brine,  322  NaCI ;  after  saturation 
T^ith  ammonia.  246  of  sodium  chloride  -1-  81-6  ammonia  ; 
saturated  again  with  salt,  161  of  chlorine  =  265  sodium 
chloride  -f-  81 -6  of  ammonia  (1-06  equivalent).  After 
■carbonating,  in  the  clear  mother-liquor,  there  were  174  of 
chlorine,  78-2  of  ammonia  (0-94  equivalent).  The  volume 
of  liquid,  through  separation  of  sodium  bicarbonate  and 
volatilisation  of  ammonia  and  water,  has  lessened  to  the 
extent  of  7-5  per  cent. — hence  the  increased  chlorine  con- 
centration. Of  the  total  ammonia  in  the  carbonated 
liquor  (78-2  grms.),  21-0  were  volatile  (ammonium  car- 
bonate), 57*2  of  ammonia  as  ammonium  chloride.  The 
liquor  contains,  of  total  chlorine,  174  grms.,  that  corres- 
ponding to  the  57-2  grms.  NH3  being  119  grms.  Cl,  or 
68-5  per  cent,  of  the  total ;  hence  68-5  per  cent,  of  the 
total  sodium  chloride  has  been  precipitated  as  sodium 
bicarbonate,  or  from  1  litre  of  the  ammoniacal  liquor, 
"260  grms.  of  NaHCO.-j,  equivalent  to  164  grms.  of  calcined 
sodium  carbonate.  Losses  in  the  further  treatment  some- 
what reduce  these  figures,  so  that  the  ultimate  yield 
corresponds  to  62 — 65  per  cent,  of  the  original  salt,  or 
only  240  grms.  of  bicarbonate,  or  150  grms.  of  calcined 
carbonate,  per  litre  of  ammoniacal  liquor. — J.  T.  D. 

Alkaline  earth  carbonates,  carbon,  and  nitrogen  ;  Products 

from .     O.  Kiihling.    Ber.,  1907,  40,  310— 319. 

The  author  has  investigated  quantitatively  the  production 
of  cyanides  and  cyanamides  when  carbonates  of  barium, 
strontium,   and  calcium   in   admixture   with   carbon   are 


heated  in  a  stream  of  nitrogen.  The  temperature  was 
varied  from  900°  to  1400°  C,  the  nitrogen  was  used  dry  and 
moist,  and  the  carbon-carbonate  mixtures  were  used  alone, 
and  also  with  10  and  with  .30  per  cent,  of  the  corresponding 
chlorides.  The  results  show  clearly  that  the  tendency 
to  absorb  nitrogen,  which  in  all  cases  rises  with  the  tem- 
perature, is  greatest  with  barium,  and  least  with  calcium, 
and  that  the  product  is  with  barium  chiefly  cyanide,  and 
with  calcium  chiefly  cyanamide,  strontium  being  in  every 
respect  intermediate  between  the  other  two.  Addition 
of  chloride  favours  the  reaction,  lowering  the  temperature 
at  which  reaction  begins  ;  but  in  the  case  of  barium  this 
is  effected  by  small  percentages  of  chloride,  and  larger 
proportions  lessen  the  amount  of  nitrogen  absorbed, 
whilst  with  both  strontium  and  calcium  the  effect  of  the 
chloride  increases  with,  the  percentage,  certainly  up  to 
30  per  cent.  The  addition  of  chloride  seems  also  to  favour 
the  production  of  cyanide  as  compared  with  cyanamide. 
Moisture  in  the  nitrogen  acts  in  all  cases  unfavourably 
towards  the  absorption  of  nitrogen.  The  effect  of  moistvu-o 
in  favouring  the  reaction  between  calcium  carbide  and 
nitrogen,  observed  and  made  use  of  by  Frank  and  Caro, 
is  no  doubt  rightly  attributed  by  them  to  the  reaction  of 
the  water  on  the  carbide  with  formation  of  lime,  which  no 
doubt  reacts  on  the  carbide  and  nitrogen  in  such  a  way 
as  to  be  continually  regenerated — CaO  -t-  CaCa  -I-  N2  = 
Ca(CN)2  +  CaO.  In  the  author's  experiments  there  is 
no  carbide  originally  present,  but  there  is,  at  the  tempera- 
ture of  the  experiment,  lime  produced  by  the  dissociation 
of  the  carbonate,  so  that  moisture  is  not  necessary  for  the 
production  of  lime. — J.  T.  D. 

Ammonium   carbonate  ;  Synthesis   of  from   acetylene 

and  nitric  oxide  at  a  high  temperature.     0.  Angelucci. 
Gaz.  chim.  ital.,  1906,  36  [2],  517—522. 

In  his  experiments  the  author  used  a  tube  such  as  is 
employed  for  the  weighing  of  copper  oxide  obtained  by 
reduction  of  Fehling's  solution.  A  layer,  about  3  mm. 
thick,  of  spongy  platinum  was  placed  in  the  tube  on  an 
asbestos  plug,"  the  gas-inlet  being  about  0-5  cm.  distant. 
The  arrangement  of  the  apparatus  was  such  that  about 
2  cm.  below  the  platinum  the  temperature  was  consider- 
ably below  100°  C,  whilst  the  platinum  itself  was  heated 
to  about  800°  C.  The  first  experiments  were  with  mixtures 
of  acetylene,  oxygen,  and  nitrogen.  The  chief  products 
were  carbon  mono.xide  and  dioxide,  steam,  and  imchanged 
nitrogen  ;  traces  of  hydrocyanic  acid  were  formed,  but 
no  ammonia  or  oxides  of  nitrogen.  With  a  mixture  of 
acetylene  and  nitric  oxide,  ammonium  carbonate  was 
formed   in   considerable   amounts,    together   with   water, 

'  carbon  monoxide,  nitrogen,  and  small  quantities  of  hydro- 
cyanic acid.  Only  very  small  quantities  of  ammonia  were 
formed  when  the  acetylene  was  replaced  bv  coal-gas. 

I  "  ■'        —A.  S. 


Bleaching      powder ;     Study      of  .         E.      Schwarz. 

Z.   angew.    Chem.,    1907,   20,    138-143. 

After  a  discussion  of  the  investigations  of  Ditz,  Winteler, 
and  von  Tiesenholt  (this  J.,  1901.  247,  248.  896  ;  1902.  913, 
1074,  1075  ;  1906.  426),  the  author  shows  that  a  chlorinated 
strontia  can  be  obtained  in  an  analogous  manner  to  chlori- 
nated lime.  The  highest  attainable  proportion  of  available 
chlorine  in  chlorinated  strontia  is  only  11-54  per  cent., 
but  just  as  in  the  case  of  lime,  the  most  favourable  pro- 
portion of  water  for  the  chlorinating  process  is  about 

1 2  per  cent,  above  that  required  for  the  formation  of 

the  hydroxide.  In  further  experiments  "  synthetic " 
bleaching  powder,  consisting  principally  of  calcium  hypo- 
chlorite and  calcium  chloride,  was  prepared  by  acting  on 
calcium  chloride  with  hypochlorous  acid,  and  mixing  the 
product  with  such  a  quantity  of  calcium  chloride  that  the 
mixture  contained  the  same  percentage  of  av.ailable 
chlorine  as  commercial  bleaching  powder.  The  "  s\Tithetic  " 
and  commercial  products  were  then  subjected  to  the  action 
of  carbon  dioxide.  It  was  found  that  from  the  commercial 
product.  83-04  per  cent.,  from  the  synthetic  product  only 
45  per  cent.,  at  the  most,  of  the  available  chlorine  (hypo- 
chlorite chlorine  -I-  equivalent  (luantity  of  chloride 
chlorine)    was    expelled    by    the    carbon    dioxide.     This 
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result  appears  to  confirm  the  view  that  bleaching  powder 
is  not  merely  a  methanical  inixturo  of  hypoililorite  and 
chloride,  but  is  a  chemical  compound  of  the  formula, 
Cin.tXI.  jriven  by  (.Mlinc.— A.  vS. 

PerfHlf>hnlt< :  Ikcomi^osiliun   of .     M.    (i.    l-ovi    and 

F-  Migliorini.  CJaz.  chim.  ital..  ltHK>.  36  r-_>l.  55M>-OU). 
The  authors  have  determineti  the  rate  of  decomposition 
of  solutions  of  potassium,  sodium,  and  ammonium  per- 
sulphates.  The  j>otassium  and  ammonium  salts  were 
of  99-5 — 90-t>  per  cent,  purity,  but  the  sodium  salt  only 
about  9(>  j>er  cent.,  containinir  sulphate  and  chloride. 
The  amount  of  decom}>osition  was  determined  by  titrating 
the  free  sulphuric  acid  formed.  The  reaction  proved  to 
be  monomolocular.  At  SO''  C.  no  decomposition  could 
be  detected  after  two  days  in  dilute  solutions.  The  follow- 
ing values  for  the  reaction-velocity  constant  (K)  were 
determined  with  solutions  of  2 — I  per  cent,  strength,  the 
time  being  reckoned  in  minutes  : — 


Temperature. 

Potasoium 

»alt. 

Sodium 
salt. 

0000014 
0-00030 
0-0032 
0-0211 

Ammonium 
salt. 

•c. 

41    

5«   

7« 

M 

0-000017 
0-00027 
0-0029 
0-0204 

0-000017' 
0-00039 
0-0041 
0-0204 

The  formula  for  monomolecular  reactions  does  not  hold 
strictly  in  the  case  of  the  ammonium  salt,  owing  to  second- 
ary reactions  (oxidation).  With  a  25  per  cent,  solution 
of  ammonium  {lersulphatc  at  56"  C.  the  value,  K  =0-00064, 
was  obtained.  An  addition  to  the  persulphate  of  the 
corresponding  alkali  or  of  sulphuric  acid  accelerated  the 
rate  of  decomposition,  sidphuric  acid  having  the  greatest 
influence  in  this  respect.  In  hot  solutions  which  have 
undergone  decomposition  in  presence  of  ammonia,  nitric 
acid  could  be  detected.  Platinum  black  accelerates  the 
decomposition,  even  at  the  ordinary  temperature,  but 
bright  platinum  has  no  efTect.  Concentrated  solutions 
of  ammonium  persulphate  decompose  at  20°  C,  even  in 
abeence  of  platinum.  In  presence  of  platinum  black, 
alkali  has  a  greater  accelerating  efTect  than  sulphuric  acid 
on  the  rate  of  dccomiwsition.  Indeed,  platinum  black 
is  les-s  active  in  acid  than  in  neutral  solutions  of  persul- 

C hates.  Other  finely  divided  metals,  especially  lead, 
ave  a  .<qmilar  action  to  platinum  black.  This  efTect  of 
finely-divided  lead  explains  the  low  yield  of  persulphate 
obtained  at  lead  jjero.xide  electrodes.  Lead  sulphate  is 
produced  at  first,  and  this  is  afterwards  oxidised  to  lead 
peroxide.  It  is  stated  that  platinum  black  is  capable  of 
rausing  the  oxidation  of  ammonium  sulphate  to  nitric  acid. 

—A.  S. 

SUicalci,  double,  of  calcium  and  aluminium  ;  Influence  of 

altaii     chloride     solutions     on  .     F.  H.  Campbell. 

Landw.  Vers. -Stat.,  I90G.  65,  247—252.     Chcm.  Zentr., 
1907.  1.  213. 

Two  calcium-aluminium  silicates  prepared  from  calcium 
Mid  aluminium  chlorides  and  sodium  silicate,  and  well 
washed  with  water,  were  treated  with  solutions  of  sodium, 
pota««ium,  lithium,  and  ammonium  chlorides,  and  the 
amount  of  calrium  di.-'s^jlved  determined.  Lrying  the 
■iUcate  at  I'J'r  ('.  consideiably  increased  its  power  of 
reaiatance  a^ainnt  the  alkali  chforide  solutions.  The  rate 
at  which  the  silicate  was  attacked  was  greater  at  32-5°  C. 
than  at  25'  C.,  but  the  total  amoimt  of  calcium  dissolved 
waa  not  notably  difT'-r»-nt.  A  relation  l>etween  the  concen- 
tml^Km  of  •'  -  11,  1.  fhloride  s^ilution  and  the  quantity  of 
ralctoin  wan   oljw.T*'ed  only  at    vonci-ntrations 

ccoaider  a    the    maximum.     With    solutions    of 

low  conrt-ntrAtion,  the  saltn  may  l>e  arranged  in  the 
following  order  :— I.if  I,  Xafi,  KCI,  NH4CI,  according  to 
their  action  on  the  silicateti,  lithium  chloride  having  the 
Icaat  effect.— A.  .S. 

CaUivm   tulfhaU  ;  SfJuhilily  of  in   jihosjihoric  arid 

y   mtlutioM.     W.  C.  TalxT.     J.  Physical  Chern.,  HlOG,  10, 
626—629.     Cljem.  Ztntr.,  Wr,,  \,  ,324. 

Thb  curve  repreamting  the  itolubility  of  calcium  sulphate 
in    phoophoric       and     solutioni     at     25'   C.     shows     a 


maximum  corresponding  to  a  solution  containing 230  grms. 
of  phosphoric  anhydride  per  litre.  The  detailed  results 
are  given  in  the  following  tabic  : — 


Phosphoric!  Calcium 

sp^Fc^t 

Phosphoric  |  Calcium 

Sp.  gr.  at 

anhydride,  sulphate. 

anhydride,  laulphate. 

25"  C. 

Grms.  per  litre. 

1       Grms.  per  litre.      | 

0-0           2-12(> 

— 

[       145-1 

7-920 

1-106 

5-0           3-138 

1-002 

1        204-9 

8-383 

1-145 

10-5            3-734 

1-007 

312-0 

7-965 

1-221 

21-4            4-456 

1-016 

395-7 

6-848 

1-230 

46-3           .5-760 

1035 

395-7 

6-848 

1-230 

lOJ-3            7-318 

1-075 

494-6 

5-573 

1-344 

—A.  S. 

Calcinm  ammonium  sulphates  ;  Two  new .     J.  D'Ans. 

Ber.,  1907,  40,  192—194. 

The  author  has  already  prepared  an  nmmonium  syngenite, 
(NH4)2Ca(S04)2.H20.  By  boiling  under  a  reflux  conden.ser 
a  .SO  per  cent,  solution  of  ammonium  sulphate  with  gypsum 
till  no  anhydrite  remains,  the  salt  (NH4)2Ca;,(S04)6,H20 
is  formed,  recogni.sable  by  its  crystalline  form,  which  is 
identical  with  that  of  the  corresponding  potassium  salt. 
It  is  separated  by  filtering  off  the  hot  mother-liquor  by 
the  pump,  and  washing  rapidly  with  water,  50  per  cent, 
alcohol,  absolute  alcohol,  and  ether.  By  using  40  per  cent, 
ammonium  sulphate  solution  and  proceeding  in  exactly 
the  same  way,  a  salt,  (NH4)2Ca2(S04)3,  is  obtained.  •  If 
this  be  boiled  too  long  with  the  solution,  it  decomposes, 
forming  syngenite  and  the  pentacalcium  salt.  Both  of 
these  salts  are  decomposed   by  water. — J.  T.  D. 

Barium    sulphide  ;      Valuation    of .      L.    Wessely. 

Chem.-Zeit.,  1907,  31,  71—72. 

The  sample  is  finely  pounded,  and  10  grms.  are  very 
gradually  introduced  into  500 — 700  c.c.  of  boiling  water, 
with  continual  shaking.  Any  lumps  which  form  must  be 
taken  out  and  powdered  again.  When  solution  is  com- 
plete, the  whole  is  poured  and  rinsed  into  a  litre  flask, 
cooled,  made  up,  and  filtered.  Of  the  filtrate,  25  c.c.  are 
titrated  with  iV/10  hydrochloric  acid  and  methyl  orange, 
then  300  c.c.  of  water,  2  c.c.  of  dilute  hj'drochloric  acid, 
and  a  measured  volume  of  jV/10  iodine  solution  nearly 
equal  to  the  volume  of  acid  required  in  the  first  titration 
are  placed  in  a  roomy  flask,  and  25  c.c.  of  the  barium 
sulphide  solution  allowed  to  flow  in  with  shaking.  The 
slight  excess  of  barium  sulphide  is  now  titrated  by  iodine 
solution  and  starch.  If  more  than  a  few  tenths  of  a  c.c. 
are  needed,  the  experiment  should  be  repeated,  u.sing  a 
correspondingly  greater  amount  of  iodine  solution  in  the 
first  instance.  (One  c.c.  of  iV/10  iodine  =  0-0084745  grm.  of 
barium  sulphide.) — J.  T.  D. 

Copper  or  cupric  oxide ;    Processes   observed  during  the 

eolution    of in    fused    potassium    hydroxide.     G. 

Antonow    and    B.    Malyschew.     J.    russ.    phys.-chem. 
Ges.,  1906,  38,  884—890.     Chem.  Zentr.,  1907,  1,  325. 

The  authors  state  that  commercial  potassium  hydroxide 
contains  a  peroxide,  which  renders  it  capable  of  decolor- 
ising potassium  permanganate  solution.  This  property 
is  lost  if  the  hydroxide  be  melted  in  a  current  of  hydrogen, 
but  is  regained  by  heating  in  an  open  silver  crucible, 
the  silver  being  attacked  during  the  operation  with  for- 
mation of  a  black  powder.  The  blue  solution  produced 
on  dissolving  the  mass  obtained  by  fusing  copper  or 
cupric  oxide  with  potassium  hydroxide,  with  access  of 
air,  also  decolorises  potassium  permanganate  solution,  but 
this  is  due  to  the  presence  of  cujjrous  oxide.  It  would 
appear  that  cupric  oxide  in  presence  of  alkali  decomposes 

f)eroxidcs  readily.  Tho  decomposition  of  cupric  oxide 
>y  fusing  with  alkali  begins  only  at  temperatures  above 
.300°  (.'.  The  solution  of  cop[)er  in  fusefl  alkali  is  explained 
by  the  author  in  the  following  manner : — The  alkali 
becomes  [)eroxidised,  and  thus  causes  tho  atmosj)hcric 
oxygen  to  become  "  active,"  and  tho  latter  then  oxidises 
the  copf)er.  Under  ordinary  conditions,  however,  the 
peroxide  cannot  dis.solve  to  any  considerable  extent,  as  the 
reducing  action  preponderates,  and  cuprous  oxide  is 
formed. — A.  S. 
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orous  metaphosphate.     V.  Auser.     Compt.  rend.,  1907, 
144,  199—200. 

T.VPHOSPHOEic  acid  at  a  low  red  heat  is  poured  upon 
ess  of  copper  turnings  in  a  platinum  crucible,  the  lid 
which  is  at  once  put  on,  and  the  temperature  kept 
till  the  evolution  of  hydrogen  slackens,  when  the  liquid 
decanted  into  another  platinum  crucible.  As  the 
3S  cools,  the  clear  liquid  becomes  turbid  from  the 
aration  of  metallic  copper  ;  but  determination  of  the 
;allic  copper  and  the  cupric  phosphate  in  the  cold 
duct  shows  that  the  substance  when  red-hot  was  cup- 
s  phosphate.  By  allowing  the  melted  mass  to  fall  drop 
drop  into  methyl  chloride,  transparent,  pale-yellow, 
;sy  masses  of  cuprous  phosphate,  in  excess  of  acid,  are 
ained,  which  can  be  kept  for  some  days  in  sealed 
es,  but  even  under  these  circumstances  they  gradually 
ompose,  forming  the  cupric  salt  and  copper. — J.  T.  D. 

omittni  sulphate  in  xcliich  the  acid  is  wholly  dissimulated. 
Equilibrium  of  solutions  of  chromic  salts.  A.  Colson. 
ompt.  rend.,   1907,  144,  79—81. 

lOMiTJM  sulphate  of  commerce,  dissolved  in  water 
1  addition  of  a  little  sulphuric  acid,  was  exposed  to 
t  for  many  months,  then  evaporated  to  dryness  at  the 
inary  temperature.  The  residue  was  taken  up  with 
ihol  to  separate  the  insoluble  violet  salt,  the  alcoholic 
tion  evaporated  in  vacuo,  and  the  green  scales  remain- 
kept  in  vacuo  for  a  month.  These  scales  have  the 
aula,  Cr2( 804)3,61^20,  and  have  the  peculiarity  that 
um  chloride  produces  in  their  aqueous  solution  a 
iipitate  corresponding  to  not  more  than  one-fortieth 
he  sulphuric  radical  which  they  contain.  Cold  solu- 
s  of  chromic  sulphate  appear  to  contain  four  salts  in 
ilibrium — the  violet  salt,  and  the  three  green  salts  : 
S04)3,6H20;  O.Cr4.(S04)5,18H.,0;  and  Cr2{S04) 
[)2(S04H)2.  When  they  are  heated,  condensation  of 
chromic  compounds  and  production  of  free  acid 
ir.— J.  T.  D. 

d  acetate  solution  ;  Action  of  carbon  dioxide  upon . 

A.  Altmann.     Z.  anorg.  Chem.,  1907,  52.  219—228. 

EX  carbon  dioxide  is  passed  into  an  aqueous  solution 
lead  acetate,  the  proportion  precipitated  decreases 
1  rise  in  concentration  and  in  temperature.  This  is 
I  in  the  following  table  of  results,  in  which  the  per- 
;ages  of  lead  salt  precipitated  are  given.  At  the 
ler  temperatures  precautions  were  taken  against  loss 
evaporation,  the  time  required  for  each  experiment 
ring  from  2^  to  5  hours. 


mp. 

2X 

Nil 

^"  2 

3''4 

.V5 

n;50 

C. 

solution. 

solution. 

solution. 

solution. 

solution. 

solution. 

0 

32-80 

49-63 

67-11 

73-12 

77-02 

80-21 

0 

27-24 

41-48 

61-96 

69-30 

70-25 

77-24 

0 

26-47 

46-47 

57-52 

66-65 

69-04 

71-92 

0 

24-36 

40-37 

49-36 

61-09 

64-42 

69-52 

0 

6-32 

12-27 

23-25 

32-25 

34-80 

48-25 

lie  composition  of  the  precipitates  was  also  examined, 
they  were  all  found,  where  tested,  to  consist  of  the 
mal  carbonate,  PbCOs.  I^'  however,  the  solution 
i  heated  to  boiling  point  for  a  long  time  before  precipi- 
on  by  carbon  dioxide,  the  acetic  acid  liberated  by 
jolysis  being  allowed  to  escape,  the  stronger  solutions 
e  a  mixture  of  the  normal  carbonate  and  the  basic 
bonate,  2PbC03,Pb(OH)2,  and  the  N/5  solution 
ded  a  precipitate  of  the  basic  salt  only.  This  method 
a  principle  the  same  as  Thcnard's  French  process  for 
te  lead  manufacture ;  the  precipitate  is,  however, 
se  and  crystalline,  and  probably  unsuited  for  technical 
.  It  is  noted  that  solutions  of  lead  acetate  are  ampho- 
c. — F.  SODN. 

mnth  peroxides.  V.  Oxidation  of  bismtith  compounds 
n  presence  of  sodium  hydroxide,  and  the  so-called  "sodium 
Hrabismuthate.'^  A.  Gutbier  and  R.  Biinz.  Z.  anorg. 
'hem.,  1907,  52,  124—126. 

addition  to  their  previous  work  (this  J.,  1906,  263,  264, 
»,  883),  the  authors  have  repeated  the  experiments  of 


Lorch  (Inaug. -Dissert.,  Miinchen.  1893 ;  Gmelin-Kraut, 
1897  [II.],  2,  1005),  who  claimed  to  have  obtained  "  sodium 
tetrabismuthate  "  by  the  action  of  sodium  peroxide  and 
chlorine  on  bismuth  hydroxide.  No  homogeneous  products 
could  be  obtained,  and  the  authors  conclude  that  it  is 
impossible  to  produce  in  this  way  derivatives  of  the 
so-called  "  bismuthic  acid."  The  products  obtained 
contained  from  1-49 — 4*70  per  cent,  of  active  oxygen, 
70-09-88-22  per  cent,  of  bismuth  oxide,  6-83—20-01  per 
cent,  of  soda  (NagO),  and  2-48 — 7-00  per  cent,  of  water. 

—A.  S. 

Plumbic  acid  ;  Colloidal .     J.  Bellucci  and  X.  Parra- 

vano.  Atti  R.  Accad.  dei  Lincei  Roma.  1906  [5],  15, 
II.,  542—549.  Chem.  Zentr.,  1907,  1,  222—223. 
A  COLLOIDAL  solution  of  plumbic  acid,  Pb02,  aq.,  can  be 
obtained  by  hydrolysisof  potassium  plumbate,fPb(0H)g]K2. 
On  treating  this  salt  with  water,  it  is  completely  h\'drolysed 
and  a  dark,  chestnut-brown  alkaline  solution  is  obtained, 
from  which,  by  dialysis,  a  colloidal  solution  of  plumbic 
acid,  containing  only  a  very  small  quantity  of 
potassium  hydroxide,  can  be  separated.  This  solution 
can  be  filtered,  boiled,  and  frozen  without  decomposition. 
On  passing  a  current  of  high  E.M.F.  through  the  solution, 
the  lead  peroxide  travels  to  the  anode,  and  eventually 
is  partially  coagulated.  The  colloidal  solutions  always 
contain  potassium  hj'droxide,  though  sometimes  in  such 
small  quantity  that  it  cannot  be  detected  by  litmus  paper. 
In  a  solution  analysed  by  the  authors  there  was  98  per  cent, 
of  lead  oxide  to  2  per  cent,  of  potassium  oxide. — A.  S. 

Tellurides  ;  Preparation  aiid  properties  of  .    C.  Wliite- 

head.     George  Washington  Univ.  Bull.,  1906,  5,  65—68. 

The  tellurium  used  was  obtained  from  the  residues 
accumulated  in  the  electrolytic  refining  of  copper.  These, 
after  removal  of  the  gold  and  silver,  were  found  to  consist 
largely  of  alkali  tellurites  and  selenites.  After  reduction, 
the  tellurium  and  selenium  were  separated  by  treating 
with  nitric  acid  (sp.  gr.,  1-16)  saturated  with  chromic  acid, 
evaporating,  and  adding  much  nitric  acid  to  precipitato 
the  telluric  acid.  This  was  obtained  by  recrystallisation 
as  hexagonal  plates  having  the  formula,  H2Te04,2H20, 
which  was  then  reduced,  or  converted  to  the  oxide  by 
heating. 

Hydrogen  telluride. — This  is  best  prepared  by  allowing 
water  to  drop  on  to  aluminium  telluride.  ft  is  also 
obtained  by  using  a  tellurium  cathode  in  the  electrolysis, 
of  water. 

Alkali  tellurides. — Those  of  sodium,  potassium,  and 
lithium  are  prepared  by  fusing  tellurium  with  twice  ita 
weight  of  alkali  carbonate,  and  one-tenth  its  weight  of 
charcoal.  They  decompose  on  contact  with  the  air,  and 
form  purple  solutions  like  permanganates.  The  solution 
of  ammonium  telluride  is  pink  in  colour. 

Calcium  telluride  is  prepared  by  heating  one  part  of 
calcium  carbide  with  four  parts  of  tellurous  oxide. 

Strontium  telluride  is  prepared  by  maintaining  a  mixture 
of  20  grms.  of  strontium  salicylate  and  7-5  grms.  of  tel- 
lurium oxide,  at  a  white  heat,  for  30  minutes. 

Barium  telluride  is  prepared  by  heating  barium  hydroxide 
with  tellurium  and  charcoal. 

The  alkaline-earth  tellurides  and  magnesium  telluride 
are  all  decomposed  by  air,  carbon  dioxide,  or  alcohol. 
They  are  soluble  in  water. 

The  tellurides  of  magnesium,  aluminium,  iron,  zinc, 
cadmium,  copper,  chromium,  lead,  and  silver  are  prepared 
by  melting  together  the  respective  elements.  In  the  case 
of  lead,  a.  large  excess  of  this  metal  is  used,  and  the  ingot 
subjected  to  electrolysis  in  a  bnth  of  lead  acetate.  The 
lead  dissolves,  leaving  crystals  of  the  telluride.  A  similar 
method  is  emploj-ed  in  the  case  of  silver  telluride,  a  bath 
of  silver  nitrate  and  some  nitric  acid  being  used.  A  double 
telluride  of  copper  and  lead,  resembling  iron  pyrites,  results 
when  copper  telluride  is  dissolved  in  molten  lead,  and  the 
product  electrolysed  in  a  bath  of  lead  acetate. — F.  Sodn. 

Iodine  in  marine  alga?.     F.  Scurti.     Gaz.  chim,  ital.,  1906, 
36  [2],  619—625. 

The  author  examined  two  kinds  of  alg£e,  viz.,  Sarqassum 
tinofolium  and  Cystoseira  disrors,  from  the  Gulf  of  Naples. 
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the  iodine  being  determined  by  Bourcet's  method  (this  J., 
1899.  013).  For  Sanjaj^.^utn  Ihwfuliitm  the  content  of  ash 
rangeii  from  5  ^xr  cent,  in  May  up  to  -10  per  cent,  in  August, 
and  of  iodine  from  0-l>17  i>er  cent,  in  October  to  0-1275  per 
cent,  in  April.  The  {x^rcentage  of  ash  in  Cf/stoseira  discors 
varied  from  12  }ier  cent,  in  May  to  34  jwr  cent,  in  August, 
and  the  iodine  content  ranged  from  0-0085  per 
cent,  in  Ausjust  up  to  0-04554  [per  cent,  in  April.  The 
conclusion  drawn  by  the  author  is  that  the  content  of 
iodine  varies  with  the  different  stages  of  growth  of  the 
aiete.  being  at  a  maximum  in  spring  and  a  minimum  in 
autunm.  Hrown  alg;e  contain  more  iodine  than  the  green 
Icinds.  The  highest  content  of  iodine  is  found  at  the 
beginning  of  the  jx'riod  of  maturation,  but  if  the  algfe 
remain  in  the  sea,  the  percentage  of  iodine  rapidly  falls 
again. — A.  S. 

Carbon  ;    Separation   of from   carhid^es.     C.    Hahn 

and  .A.  Strutz.     Metallursrie,  1906,  3,  725  :   Chem.-Zeit, 
1907.  31,  Rop.  33. 

Cu.ciCM  carbide  is  decomposed  by  dry  steam  according 
to  the  equation  :  CaCo  +  HoO  =  CaO  +2C  +  Ho.  Acetylene 
is  formed  only  when  wet  steam  is  used.  Hydrochloric  acid 
gas  decomposes  calcium  carbide  with  the  production  of 
flame:  (•aC2  +  2HCl  =  CaClo-f 2C  +  H2.  Similar  results 
are  obtained  with  the  carbides  of  aluminium,  manganese, 
and  silicon.  By  the  action  of  ammonia  on  calcium 
carbide,  calcium  cyanamide  is  produced  :  CaC2-t-2NH3  = 
('aCX.2  +  SHo  +  C.  The  carbon,  separated  on  decomposing 
manganese  carbide  with  hydrochloric  acid,  possesses  a 
lustre  similar  to  that  of  graphite.  On  decomposing 
carbonmdum  (silicon  carbide)  with  dry  steam  at  1300° — 
1400^  C.  a  gaseous  mixture  containing  32  per  cent,  of 
bydrogen,  4-2  per  cent,  of  carbon  monoxide,  and  10-8 
per  cent,  of  carbon  dioxide  is  produced. — A.  S. 

Carbon  .-    Solubility   of   ,    in   barittm   and   strontium 

carbides.     H.    M.     Kahn.     Compt.    rend.,     1907,    144, 
197—199. 

Babitm  and  strontium  carbides,  like  calcium  carbide> 
■dissolve  carbon  when  heated  with  it  in  the  electric  furnace> 
to  an  extent  increasing  with  the  time  of  heating  (and  hence 
with  the  temperature)  to  about  G  per  cent.  The  results 
•with  longer  periods  of  heating  (consequently  at  higher 
temperatures)  are  irregular,  and  indicate  that  ebullition 
has  been  taking  place. — J.  T.  D. 

*'  Nitron "  as  a  microchemical  reagent.  [Detection  of 
acids  and  of  saccharin.]  H.  li.  Visser.  XXIII., 
page  167. 

Electrolytic  oxidation  in  presence  of  fluorine  ions.     M.  G. 
Levi  and  F.   Ageno.     XI.^.,  page  156. 

Orygen  ;    Proctss  for  fumishintj  n  continuous  supply  of 

mire    for    organic    analysis.     A.    Seyewetz    and 

Poizat.     XXm.,  page  168. 

Ekolish  Patents. 


Chromic  acid  ;    Manufacture  of  .     C.    W.   Johnson, 

Loudon.  From  Cheni.  Fabr.  Griesheim  Elektron, 
Frankfort-on-the  Maine,  Germany.  Eng.  Pat.  12,618 
May  30.  1900. 

L*  the  manufacture  of  chromic  acid  from  alkali  chromates 
or  bichromat««,  or  from  chromic  acid  containing  sulphuric 
•cid.  a  mixture  of  chromic  acid  and  alkali  bisulphate  is 
first  obtained  in  the  usual  way.  'l*hiH  in  then  stirred  and 
heated  until  all  water  has  In-y-n  driven  off.  and  finally  the 
whole  \h  melted.  When  allowrrl  to  cool  dowTi  to  15f)°  (,'., 
the  acid  and  f/it»iilphate  are  founfl  an  two  immi.sf  jble  layers, 
■which  ire  readily  Feparat»-d.  'Jhe  f  hromic  acid  obtained 
in  thi»  way  containi  I  J  to  2  per  cent,  of  bisulphnte,  and  is 
thn«  much  purer  than  that  made  by  the  orrlinary  and 
more  tediou*  procc*«. — F.  Sous. 


Sodium  perborate  ;  Manufacture  of .     G.  W.  Johnson 

London.  From  the  Gold-  und  Silber-  Scheide-  Anstal 
vorm.  Rossler,  Frankfort-on-the-Maine,  Germany 
Eng.  Pat.  503,  Jan.  8,  1906. 

This  process  for  the  manufacture  of  sodium  perborati 
consists  in  treating  a  solution  of  sodium  peroxide  and  borii 
acid,  or  an  alkali  borate,  approximately  in  moleculai 
proportions,  with  sufficient  carbon  dioxide  or  alkali  bicar 
bonate,  to  cause  the  excess  of  alkali  to  combine  with  thi 
carbon  dioxide  or  alkali  bicarbonate,  to  form  a  norma 
carbonate.  The  sodium  peroxide  may  be  replaced  bj 
potassium-sodium  peroxide,  or  by  potassium  peroxide 
and  sodium  salts  added,  if  necessary,  to  provide  in  solutioi 
the  sodium  required  for  the  formation  of  sodium  per 
borate.— W.  C.  II. 

Ferrocyanides  from   cyanogen   contained   in  gases ;    Pro 

duction  of .     J.  Y.  Johnson,   London.     From  W 

Feld,  Honningcn  on  Rhine,  Germany.  Eng.  Pat 
5775,  March  9,  1906. 

See  Fr.  Pat.  36.5,410  of  1906  ;  this  J.,  1906,  928.— T.  F.  B 

Lixiviafion  apparatus,  particularly  adapted  for  the  extrac- 
tion of  sodium  nitrate  from  caliche.  W.  Hunt,  Glasgow, 
From  R.  T.  Love,  Toco,  Chile.  Eng.  Pat.  7007. 
March  23,  1906. 

Beneath  the  usual  false  bottoms  of  the  leaching  tanks, 
chambers  are  provided,  in  which  the  extracting  liquor  is 
first  heated  by  means  of  steam-pipes,  or  the  like.  It  then 
passes  upwards  through  the  false  bottom  and  the  caliche, 
or  other  material  to  be  treated,  into  a  gutter  in  the  upper 
part  of  the  tank,  above  the  level  of  the  material  to  be 
treated.  From  this  gutter  the  liquor  passes  down  a 
vertical  pipe  into  the  heating  chamber.  Circulation  is 
thus  continuously  effected,  and  the  temperature  is  readily 
controlled  and  maintained. — F.  Sodn. 

Aluminium  hydroxide  and  aluminates  ;    Manufacture  of 

.      G.   W.   Johnson,   London.     From  Chem.   Fabr. 

Griesheim-Elektron,  Frankfort  on  Maine,  Germany. 
Eng.  Pat.  13,970,  June  18,  1906. 

See  Fr.  Pat.  367,728  of  1906  :  this  J.,  1906,  1146.— T.  F.  B. 

Acetate  of  alumina  and  by-products  ;  Manufacture  of . 

J.  R.  Garroway,  Glasgow.  Eng.  Pat.  21,461,  Sept.  28, 
1906. 

By  this  process,  solid  aluminium  acetate  and  magnesium 
sulphate  are  produced  by  the  reaction  of  a  highly  concen- 
trated solution  of  aluminium  sulphate  and  a  strong  solution 
of  magnesium  acetate.  In  place  of  the  latter,  the  use  is 
suggested  of  an  acetate  of  a  metal  which  has  a  soluble 
sulphate.— W.  C.  H. 

Ferrous   carbonate ;     Manufacture   of in   the   cold. 

A.  Fliigge,  Hanover,  Germany.  Eng.  Pat.  27,316, 
Nov.  30,  1906.     Under  Int.  Con  v.,  Nov.  30,  1905. 

By  a  process  previously  described  by  the  inventor,  a  paste 
of  ferrous  carbonate  with  a  large  proportion  of  potassium 
sulphate  can  be  obtained.  The  present  invention  is  that  of 
a  process  for  removing  the  potassiiim  sulphate,  and  con- 
sists in  mixing  the  paste  with  sufficient  water,  free  from 
air,  and  saturated  with  carbon  dioxide,  to  dissolve  the 
potassium  sulphate,  and  then  removing  the  solution  from 
the  ferrous  carbonate  by  sedimentation  and  centrifugal 
action.— W.  H.  C. 


United  States  Patents. 

Boric    acid  ;  Process    of    manufacturing  .     0.    Best, 

Daggett,  Cal.     U.S.  Pat.  837,378,  Dec.  4,  1906. 

To  make  boric  acid  from  borosilicatcs  without  formine 
"  jelly,"  the  boric  acid  is  set  free  by  means  of  a  suitable 
acid,  imoM'jh  lime  or  other  base  added  to  precipitate  the 
silicic  a/;id,  and  the  liquid  filtered. — E.  S. 
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'phuric  acid :  Apparatus  for  cor.centratinfj .      L. 

itanse,  Aix-la-Chapel!e,  Germany.     U.S.  Pat.  837,592, 
Dec.  4,  1906. 


:  east-irou  concentrating  pan.  B,  communicates  at  its 
sr  part  through  the  passage,  B^,  with  the  chamber,  C, 
;h  is  fed  •R'ith  fresh  acid  through  the  pine.  D.  Heating 
i,  F,  communicating  with  the  fire-place,  E,  pass  around 
upper  portion  of  the  pan.  The  pipes,  G,  are  heated 
ases  from  the  fire-place,  and  convey  a  current  of  heated 
ir  gases  over  the  surface  of  the  acid,  through  an  annular 
air  distributing  conduit.  To  these  hot-air  distributing 
s,  the  inner  vessel,  0,  constructed  of  acid-resisting 
erial,  and  having  an  opening  in  its  bottom  (not  shown), 
ispended,  serving  to  maintain  convection  currents  in 
heated  acid.  The  chamber,  C,  is  subjected  to  cooling 
I  flow  of  water  in  the  containing  tank,  P,  and  at  its 
om  communicates  by  means  of  a  valve.  Q,  with  the 
el,  R,  for  the  discharge  of  slush  from  the  pan. — E.  S. 

■s ;  Process   of   preparing   solutions   of [sulphite 

jvor].  H.  Howard,  North  Woburn,  Mass.  U.S.  Pat 
16,500,  Nov.  20,  1906. 

process  of  preparing  solutions  of  gases  consists  in 
ially  saturating  a  liquid  with  gas,  and  then  expelling 
gas  from  one  portion  of  the  Uquid  by  heat.  The 
illed  gas  is  cooled  by  transferring  its  heat  to  further 
ions  of  the  liquid,  and  is  afterwards  absorbed  in  a 
ion  of  the  original  liquid,  thus  increasing  the  gas 
ent  of  the  liquid  to  the  desired  extent.  The  portion 
juid  from  which  the  gas  has  been  expelled  is  subjected 
mtact  with  additional  gas  to  again  partially  saturate 
ad  the  operation  repeated  if  desired.  The  claims  also 
ide  the  preparation  of  a  sulphite  liquor,  containing  an 
ss  of  sulphur  dioxide,  by  expelling  sulphur  dioxide 
I  a  portion  of  the  sulphite  liquor  by  heat ;  the  expelled 
biur  dioxide  is  cooled  by  causing  it  to  impart  its  heat 
urther  portions  of  the  liquor.  The  relatively  concen- 
id  sulphur  dioxide  that  has  been  expelled  is  freed  from 
iture,  then  absorbed  in  a  portion  of  the  original  liquor, 
reby  the  content  of  the  gas  is  increased  to  the  desired 
unt.     The  portion  of  liquid  from  which  the  gas  has 

expelled  is  brought  into  contact  with  additional 
iiur  dioxide  to  restore  its  content  of  the  gas. — W.  C.  H. 

iganese  peroxide  sulphate  and  process  of  making  same. 
.  Bazlen,  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
idwigshafen  on  Rhine,  Germany.  U.S.  Pat.  837  777 
3c.  4,  1906. 

Eug.  Pat.  17,981  of  1903  ;  this  J.,  1904,  749.— T.  F.  B. 

Fkexch  Patent.s. 

rates  and  perchlorates  ;  Electrode  for  the  manufacture 

.     M.  Coulern.     Fr.  Pat.  361,901,  Nov.  11.  1905. 

lA.,  page  157. 


Oxides  of  nitrogen  ;  Apparatus  for  production  of  by 

electric  means.     I.  Moscicki.     Fr.  Pat.  369.387,  Aug.  31, 
1906.     XI^.,  page  157. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

{Continued  from  page  95.) 

Borate  glasses  ;  Some  chemical  characters  of  .     C.  H. 

Burgess  and  A.  Holt.     Trans.  Eng.  Ceramic  Soc,  1905-6, 

5,  163—171. 
The  authors  have  continued  their  study  of  the  alkali 
borates  (this  J.,  1905,  88),  in  the  hope  of  throwing  some 
light  on  the  analogous,  but  much  more  difficultly  fusible, 
silicates.  IMixtures  of  8  (molecular)  parts  of  boric  an- 
hydride to  5  of  sodium  oxide  are  still  glasses,  but  if  less 
than  2  of  boric  anhydride  to  3  of  sodium  oxide  are  present, 
glasses  cannot  be  obtained,  even  bj^  sudden  cooling 
of  the  liquid  mass.  A  glass  of  the  composition, 
3Na20,2B203,  can  be  devitrified  in  a  few  seconds  by  gentle 
warming  with  a  Bunsen  flame,  but  a  glass  of  the  composi- 
tion, Na20,4B203.  requires  hoiurs  or  days.  Glasses  in 
which  the  ratio,  B2O3  :  NaaO  exceeds  4  •  1  cannot  be 
completely  devitrifi^  ;  whilst  the  glass,  Na20,40B203, 
cannot  be  devitrified  at  all.  Many  glasses"  appear  to 
consist  of  solutions  of  the  two  compounds,  Na20,B203, 
and  Na20,4B203,  in  each  other,  no  intermediate  com- 
pounds existing.  Similarly,  lithium  appears  to  form  only 
one  definite  borate,  Li20,2B203,  whilst  the  alkaline-earths 
form  at  least  three  compounds.  When  coloured  metallic 
oxides  are  dissolved  in  acid  sodium  borates,  the  authors 
believe  that  complexes  are  formed,  but  they  have  been 
unable  to  determine  whether  the  metal,  e.g.,  copper,  forms 
a  complex  with  the  alkali  or  with  the  boric  acid.  When 
copper  oxide  is  continuously  added  to  borax,  the  melting 
point  sinks  until  one-twelfth  equivalent  of  copper  has  been 
added  ;  a  larger  amount  causes  a  continuous  rise.  This 
appears  to  be  due  to  a  compound  of  borate  and  copper 
oxide  being  first  formed  ;  after  the  glass  is  saturated,  the 
infusible  network  of  oxide  and  copper  borate  stiffens  the 
mass.  Copper  oxide  added  to  boric  anhydride  does  not 
lower  the  melting  point,  copper  borate  being  insoluble  in 
boric  anhydride. — A.  G.  L. 

Porcelain,    Parian,     semi-porcelain,     and     earthenware ; 

Minute  structure  of  ,  with  a  note  on  the  crystallisation 

of  glazes.  J.  W.  Mellor.  Trans.  Eng.  Ceramic  Soc, 
1905-6,  5,  74—92. 
The  author  publishes  and  discusses  a  series  of  23  micro- 
photographs,  illustrating  the  microstructure  of  porcelain 
and  earthenware.  In  mixtures  containing  65  parts  of 
felspar  to  35  parts  of  china  clay  or  quartz,  finely  ground, 
the  particles  remain  sharply  defined  when  the  mixtures  are 
fired  up  to  1000°  C.  ;  just  above  1100°  the  felspar  shows 
signs  of  softening,  and  the  china  clay  fragments  are  shghtly 
diminished  in  size,  but  the  quartz  is  only  slightly  affected. 
At  1200°  the  quartz  begins  to  be  attacked,  the  china  clay 
loses  its  identity,  and  signs  of  translucency  appear.  At 
1300°  the  whole  fuses  to  an  almost  homogeneous  mass, 
and  gas  bubbles  appear.  Similar  changes  take  place 
when  a  mixture  of  ball  clay  (25  parts),  china  clay  (30  parts), 
Cornish  stone  (15  parts),  and  flint  (30  parts)  is  fired.  The 
contraction  in  volume  is  not  proportional  to  the  porosity, 
because  the  firing  produces  certain  changes  in  specific 
gravity  of  the  constituents.  Thus,  crystalline  felspar 
expands  by  about  6  per  cent,  on  fusion,  and  crystalline 
silica  changes  into  another  crystalline  variety  above  800°  C, 
expanding  at  the  same  time  by  13-8  per  cent.  In  bono 
china,  made  from  bone  ash  (50  parts),  china  clay  (25  parts), 
and  Cornish  stone  (25  parts),  the  separate  constituents 
lose  their  identity,  even  when  the  ware  is  "  easy  fired  "  at 
1270°  C.  Bone  china,  properly  fired  at  1310°  C,  is  a 
vitreous,  and  almost  homogeneous  mass.  At  higher  tem- 
peratures, at  1350°  C,  the  mass  loses  its  shape,  and  fumes 
of  phosphorus  are  given  off ;  the  loss  in  phosphoric  anhy- 
dride may  amount  to  1  per  cent.,  depending  on  the  tem- 
perature and  the  organic  matter,  as  well  as  reducing  gases, 
present.  Hard  porcelain,  in  which  the  action  between  the 
constituents  has  proceeded  further  than  in  semi-porcelain 
or    earthenware,    contains    crystals     probably    identica 
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with  sillimanite.  aluminium  mono-silicate.  ^VloOg.SiOo. 
'■  Feathering  "  and  "  starrinii  "  of  glazes  appear  to  bo 
due  to  the  ware  haviuij  Wen  kept  too  loni;  at  tlie  tempera- 
ture. 83(1""  C,  most  favourable  to  erystaliisation  ;  there 
apjiears  to  exist  a  resrular  zone,  from  TlH*"'  C.  to  SW  C, 
at  which  crystallisation  gi>es  on  rapidly,  anil  the  articles 
must  be  <niiekly  cooled  throuiih  this  range.  For  every 
different  jjlaze  there  is  a  ditfeient  temperature  for  the 
maximum  rate  of  crystallisation. — A.  (.!.  L. 

Potters    ovtns  and   kilns  ;  PriuciiJe/i  of   (he   construction 

tiHti  firing  of .     J.   Burton.     Trans.  Eng.  Ceramic 

Soc..  1905-^«\  5.  1-2-2— 148. 


Eniujsh  P.\tent. 

EHnnnlltd    bricks    and    tiles,    enamelled    terra-cotfa.    and 

similar  trare  ;    Miinufarture  of .     A.  Shelmerdine, 

l.iver}>ool.     Eng.  Pat.  H59.  Jan.  10.  UM)(!. 

Thk  object  of  the  invention  is  to  remedy  defects,  such  as 
cracks  and  chippings,  in  enamelled  bricks,  tiles,  and  terra- 
cotta. For  this  jmrpose.  the  damaged  part  of  the  ware  is 
heated,  in  an  oxidising  Hame,  to  a  temperature  below  that 
at  which  the  enamel  is  affected,  and  another  enamel  of 
relatively  low  fusing  point  is  applied  to  it.  after  which  the 
whole  surface  is  smoothed  over  with  a  suitable  instrument. 
Or  else,  the  more  fusible  enamel  may  be  applied  to  the 
damageil  part  in  the  cold,  and  the  whole  then  heated  to  a 
amilar  temperature  and  smoothed  over  as  above. 

-  A.  G.  L. 

United  States  P.\tents. 

OUut-meUing  furnace.  W.  0.  Amsler,  Assignor  to  the 
Ainsler  Engineering  Co.,  Pittsburg.  Pa.  U.S.  Pat. 
836.731.  Nov.  27.  1906. 

The  furnace  described  comprises  a  tank  divided  into  two 
compartments  by  a  bridge  wall,  the  compartments  being 
connected  with  one  another  by  a  passage.  Within  the 
bridge  wall  is  an  air  space,  above  and  near  the  passage 
connectinir  the  compartments.  In  the  air  space  means 
are  provided  for  circulating  a  cooling  fluid,  these  means 
consisting  of  "  an  anmilar,  horizontally-disposed  cooling 
plate  provided  with  passages  for  a  cooling  fluid,  and 
Tertically-disposed  cooling  jilates  also  formed  with 
passages  for  a  cooling  fluid." — W.  (".  H. 

Gla-»4  :    AppftratuK  for  drainng  rontinuous  sheets  of . 

K.  Fourcault.  I.o<lelinsart,  Belgium.    U.S.  Pat.  837,821, 
iJec.   t,  1906. 

See  Ft.  Pat.  366,383  of  1W6  ;  this  J.,  1906,  985.— T.  F.  B. 

Ceramic  vrare  ;    Manufacture  of  qlazed  or  cniime.Ued . 

A.  Bigot,  Paris.     U.S.  Pat.  838,496,  Dec.   11,   1906. 

See  Fr.  Pat.  323.057  r,f  I!K)3  ;   this  .!.,  1903,  496.— T.  F.  B. 


French  Patent. 

Cerami'  indutiry  ;   Meehnnictd  washer  for  Kirlhij  materials 

for    the .     M.    Rouband.     First    Addition,    dated 

Aug.  31.  IW»«,  to  Fr.  Pat.  .3.59,.')49,  Nov.  4,  1905.     (Sec 
thiK  .J.,  I9f>fl,  374.) 

The  rnodific-itions  dewritN-d  in  this  .\<ldition  to  the  prin- 
ci|rf.l  I  at,.,, I  :.r,.  tv.:,»  the  paddles  on  the  horizontal  shafts 
•f'  mIkt,  and  may  have  instead  of  a  fiat, 

•   '  id  form.   Iwing  curved  slightly  in  the 

direction  <>i  the.  radius,  in  order  to  slowly  and  regulaiiy 
rait*"  the  material  to  l*e  washed  during  half  of  their  course, 
wh.'  ■    '  "       .ther  half  the  materials  iiro  deposited. 

An  /u    i-    that    the    horizontal    shafts   are 

low  lal  or  mawmry  of  the  wall  of  the  vat, 

wh.  •  lU-^  the  provision  of  water-tight  joints  or 

■tu:  in  which  the  shafts  are  mounted.     These 

mav  ( (iusiat  of  a  caoutchouf  waxher,  whirh  embraces  the 
end  of  the  shaft  and  !<•  held  in  (Ki*tition  in  a  groove,  by  a 
plate  boltfd  over  Xh",  groove.  —  \V.  C  H. 


IX.— BUILDING     MATERIALS,    CLAYi. 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  96.) 

Floor  tiles  and  cement ;  Comparison  of  the  thermal  expan- 
sion of .     J.  W.  ]\Iellor.   Tr.ans.  Eng.  Ceramic  Soc., 

1906-6,  5,  159—16-2. 

The  author  measured  the  coefficient  of  expansion  of 
floor  tiles  and  of  cement-sand  mixtures  in  order  to  see 
whether  the  "'  sprijiging  "  of  floor  tiles  could  be  due 
to  a  difference  of  the  coefficients  of  expansion  of  the  tiles 
and  the  cement,  leading  to  their  separation.  The  mean 
coefficients  of  thermal  expansion,  nmltiplied  by  lO".  found 
by  him  are,  for  "  easy  "  firo<l  tiles,  71-4  ;  for  "  correct  " 
fired  tiles,  70-3  ;  for  "  hard  "  fired  tiles,  69-0  ;  for  neat 
cement,  92-0  ;  for  one  part  of  cement  to  one  of  sand,  C6'0  ; 
and  for  one  of  cement  to  four  of  .sand,  63*0  per  degree  C. 
He  believes  that  the  difference  in  expansion  of  the  tiles 
and  floating  is  too  small  to  produce  a  strain  sufficiently 
great  to  cause  separation. — A.  G.  L. 

English  Patent. 

Building  purposes  ;    Composition  suitable  for .     W. 

Spittier,  Vienna.     Eng.  Pat.   11,086,  May  11,   190G. 

See  Fr.  Pat.  366,095  of  1906  ;  this  J.,  1906,  986.  Refer- 
ence is  directed  under  Section  1,  Subsection  6,  of  the 
Patents  Act,  1902,  to  Eng.  Pat.  11,259  of  1891.— T.  F,  B. 

United  States  Patents. 

Refractory  article  and  method  of  producing  the  same, 
E.  G.  Acheson,  Stamford,  Ontario,  Assignor  to  W.  A. 
Smith,  Niagara  Falls.     U.S.  Pat.  836,353,  Nov.  20,  1906. 

By  this  process  refractory  coherent  articles  are  made 
by  mixing  a  finely-divided  compound  of  silicon,  carbon, 
and  oxygen,  with  or  without  the  addition  of  a  metallic 
oxide,  or  an  oxidising  agent,  with  carbon.  The  mixture 
is  moulded  into  shapes,  and  fired  under  oxidising 
conditions.  Articles  produced  by  the  process  are  claimed 
as  a  new  manufacture. — W.  C.  H, 

Refractory  material  and  method  of  making  the  same.  E.  G. 
Acheson,  Stamford,  Ontario,  Assignor  to  W.  A.  Smith, 
Niagara  Falls,  U.S.  Pat.  836,354,  Nov.  20,  1906. 

This  invention  is  for  the  production  of  refractory  materials 
which  when  heated  are  self-bonding.  The  self-bonding 
material  contains  a  compound  of  silicon,  carbon,  and 
oxygen,  and  either  an  oxidising  agent  or  a  metallic  oxide, 
with  or  without  free  carbon.  The  presence  of  an  oxidising 
agent  in  the  mixture  containing  the  silicon,  carbon,  and 
oxygen  coiin)oimd  is  an  essential  feature  of  the  method. 

— W.  C.  H. 

Cement ;    Anhydrous  hydraulic ,  and  process.     E.  J. 

Winslow,  Chicago,  111.     U.S.  Pat.  837,169,  Nov.  27, 1900. 

The  ])owdered  cement  described  is  adapted  to  be  set  by  the 
admixture  of  water,  and  consists  mainly  of  a  mass  of 
powdered  anhydrous  cement  mixed  with  a  suitable 
quantity  of  dry  ground  asbestos,  the  latter  being  divided 
into  separate  component  fibres,  which  are  intimately 
commingled  with  the  cement  in  a  ball-mill. — W.  C.  H. 

Cement    compounds ;     Process   of   m.aking .     H.    M. 

Perry.   ^Vssignor   to   E.   .1.    Winslow   Co.,   Chicago,  111. 

U.S.  Pat.  837,717,  Dec.  4,  1900. 
In  this  process  for  making  hydraulic  cement  compounds, 
sifted,  measuzed  quantities  of  powdered  cement  are  dis- 
charged in  a  shower  over  measured  quantities  of  shredded 
fibre,  and  the  two  ingredients  agitated  imtil  the  fibres 
are  charged  and  coated  with  the  powder.  The  mixture  is 
then  moistened  to  a  limited  degree  only,  by  the  admission 
of  controlled  quantities  of  steam  or  water,  and  the  mass 
further  agitated  and  pugged  tmtil  uniformly  moistened. 
The  moistenetl  material  is  then  j)a8sed  through  a  forming 
nozzle  under  pressure,  and  transferred  from  the  nozzle  to 
a  set  of  rolls,  and  passed  successively  through  several 
pairs   of   rolls,    while   confined    between    flexible    webs  nf 
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material  travelling  with  the  moulded  material.  Finally, 
the  material  is  hydrated  by  subjecting  it  to  the  action  of 
steam  and  pressure  in  a  closed  chamber.- — W.  C.  H. 

Cement  compounds  ;   Apparatus  for  making .     H.  M . 

Perry,   Assignor  to   E.   J.    Winslow   Co.,   Chicago,   111- 

U.S.  Pat.  837,718,  Dec.  4,  1906. 
The  apparatus  consists  of  a  casing  comprising  an  upright 
shaft,  from  the  top  of  which  a  "  laterally-deflected  " 
portion  extends.  Shredded  or  separated  fibre  can  be 
introduced  into  the  receiving  end  of  this  latter  portion 
by  means  of  an  air-blast.  Regulated  quantities  of  powdered 
cement  are  introduced  by  a  sprinkling  device  through  the 
top  of  the  deflected  portion,  near  the  upright  portion. 
The  descending  fibre  and  cement  are  discharged  by  a 
conveyor- belt  into  the  upper  part  of  the  vertical  portion 
of  the  casing.  Within  this  vertical  portion  is  an  agitator 
comprising  a  vertical  rotating  shaft  to  which  a  number  of 
blades  or  vane?  are  attached,  which  induce  upward 
air  currents,  whereby  the  precipitation  of  the  ingredients 
to  the  bottom  of  the  casing  is  retarded.  Charges  of  the 
mixture  of  dry  ingredients  are  received  into  a  batch- 
mixer,  into  which  regulated  quantities  of  steam  or  water 
can  be  introduced,  and  means  are  provided  in  it  for 
thoroughly  mixing  the  materials,  which  pass  on  to  a 
forming  apparatus.     (See  also  preceding  abstract.) 

— W.  C.  H. 

Cement  from  hlaM-iurnace  slag ;    Process  for  manufacturing 

.       H.    Colloseus,     Berlin.      U.S.     Pat.     837,918, 

Dec.   11.  1906. 

See  Fr.  Pat.  356,276  of  1905;  this  J.,  1905,  1307.— T.F.B. 
X.— METALLURGY. 

{Continued  from  page  99.) 

Iron  industry  in  Japan.     Bd.  of  Trade  J.,  Feb.  7,  1907. 
[T.R.] 

A  COMPANY  has  been  formed  to  work  a  recently  discovered 
process  for  reducing  the  iron  sand  found  in  extensive 
deposits  on  the  Japanese  coast.  The  iron  sand  contains 
no  sulphur  nor  phosphorus.  The  deposit  to  be  worked 
lies  between  Muroran  and  Hakodate  ;  in  some  places 
it  is  45  miles  in  length,  1800  feet  wide,  and  4  to  10  ft. 
deep. 

Alloys  of  aluminium  and  copper.  H.  C.  H.  Carpenter 
and  C.  A.  Edwards.  Eighth  report  to  the  Alloys 
Research  Committee.  Inst.  Mech.  Eng.,  Jan.  18,  1907. 
Engineering,   1907,  83,   127—129,  158-162. 

The  authors  have  carried  out  a  systematic  examination 
of  aluminium-copper  alloys,  of  which  the  detailed  results 
are  given  in  tables  and  curve-diagrams.  It  was  found, 
in  agreement  with  Guillet  (this  J.,  1905,  1019,  1237),  that 
for  industrial  purposes  the  only  useful  alloys  are  those 
containing  not  more  than  11  per  cent,  of  aluminium  at 
one  end  of  the  series,  and  those  containing  not  less  than 
96  per  cent,  of  aluminium  at  the  other  end.  Some  of  the 
alloj's  containing  from  7  to  10  per  cent,  of  aluminium  are, 
in  certain  respects,  equal  to  or  even  superior  than  high- 
quality  steels  of  the  same  general  character.  The  alloys 
containing  from  0-1  to  9  per  cent,  of  aluminium  show  a 
clearly-marked  true  yield  point,  and  possess  a  very  high 
and  almost  constant  ductilitj^  (elongation  x  reduction  of 
area),  although  the  tenacity  increases  as  the  content  of 
aluminium  rises.  So-called  "  aluminium  bronze "  or 
"  gold,"  containing  10  per  cent,  of  aluminium,  exhibits 
just  as  high  tenacity  and  ductility  in  the  form  of  small 
chill  castings  as  in  rolled  bars.  An  addition  of  0-1  per 
cent,  of  aluminium  raises  the  angle  of  twist  of  copper,  in 
torsion  tests,  by  90  per  cent.,  and  lowers  the  electrical 
conductivity  by  23  per  cent.  Alloys  containing  between 
6  and  10  per  cent,  of  aluminium  give  very  good  results 
in  dynamic  stress  tests.  Two  of  the  alloys  examined,  con- 
taining respectively  7-35  and  9-9  per  cent,  of  aluminium, 
gave  specially  good  results  when  tested  under  alternating 
stress,  the  maximum' stress  under  which  they  were  capable 
of  bearing  an  unlimited  number  of  reversals  closely 
approximating  to  the  stress  at  the  elastic  limit  as  deter- 


mined in  a  tensile  test ;  in  this  respect  these  alloys  are 
markedly  superior  to  irons  and  steels  hitherto  examined. 
In  sea- water,  the  alloys  containing  from  1  to  10  per  cent, 
of  aluminium  are  superior  to  Muntz  metal  and  naval 
brass,  being  practically  incorrodible,  whether  tested 
alone  or  bolted  to  a  plate  of  mild  steel.  In  ordinary  tap 
water  the  alloys  are  slightly  but  appreciably  corroded. 
The  alloy  containing  9-9  per  cent,  of  aluminium  appears 
to  be  specially  interesting,  on  account  of  its  close  resem- 
blance in  physical  and  mechanical  properties  to  Swedish 
Bessemer  rolled  steel  containing  about  0-35  per  cent,  of 
carbon.  The  alloys  rich  in  aluminium  are  of  less  impor- 
tance technically  than  those  rich  in  copper.  The  addition 
of  copper  (up  to  4  per  cent.^  to  aluminium  causes  a 
decie.ise  of  ductility  and  increase  of  tenacity.  Further 
additions,  beyond  4  per  cent.,  of  copper,  cause  a  decrease 
of  both  ductility  and  tenacity.  The  alloys  containing 
from  0  to  4  per  cent,  of  copper  roll  and  draw  well,  and 
their  mechanical  properties  are  improved  considerably  by 
mechanical  working  (rolling  or  drawing).  These  alloys  were 
examined  as  to  suitability  for  the  manufacture  of  cooking 
utensils  by  exposing  them  for  six  hours  to  the  action  of 
boiling  water  and  boiling  solutions  of  organic  acids  of  the 
highest  concentration  likely  to  be  met  with  in  cooking 
operations.  The  results  are  shown  in  the  following 
table  : — 


Loss  in  pounds  per  sq.  ft.  per  hour  in  boiling  : 


Percentage 

of  copper      1                   1  per  cent. 

;  1  per  cent. 

2  per  cent. 

in  alloy.      :   vVater.      oxalic  acid 

acutic  acid 

citric  acid 

'                      solution. 

1      solution. 

solution. 

0-00    

Ml. 

0-OOtO 

0-0002 

0-0001 

1-57     

0-0019 

0-0002 

0-0002 

2-36     

0-0020 

0-0001 

0-0002 

3-74     

0-0021 

0-0002 

0-0002 

4-74     

0-0022 

0-0002 

0-0002 

5-34     

" 

0-0023 

0-0003 

0-0003 

-A.  S. 

Copper-nickel    alloys.     W.    Guertler    and    G.    Taramann. 
Z.  anorg.  Chem.,  1907,  52,  25—29. 

The  freezing-point  curve  of  alloys  of  copper  and  nickel 
is  a  continuous  curve,  rising  almost,  though  not  quite,  in  a 
straight  line,  from  the  melting  point  of  copper  (1083°  C.) 
to  that  of  nickel  (1451°  C).  At  every  point  of  this  curve 
mixed  crystals  form  ;  the  crystals  which  separate  on  solidi- 
fication are  /3-crystals  (non-magnetic),  but  on  cooling, 
these  are  transformed  into  a-crystals  (magnetic).  The 
transformation  temperature  falls  with  increase  of  copper, 
from  320°  C.  for  pure  nickel  to  30°  C.  for  about  60  per  cent, 
of  nickel.— J.  T.  D. 

Zinr-thnlliiim  and  zinc-iron  alloys.     A.  v.  Vegesack.     Z. 
anorg.  Chem.,  1907,  52,  30—40. 

^Ielied  zinc  will  dissolve  about  2-5  per  cent,  of  thalliur-i, 
whilst  melted  thallium  will  dissolve  about  5  per  cent,  of 
zinc.  On  cooling  any  alloy  containing  less  than  95  per 
cent,  of  thallium,  crystals  of  the  zinc-thallium  allov 
separate  at  a  temperature  of  416°  C,  and  when  the  tem- 
perature falls  below  this,  zinc  separates  till  the  eutecti: 
composition  (95  per  cent,  of  thallium)  is  reached  at  291°  C, 
when  eutectic  solidification  occurs.  Alloys  containing 
more  than  95  per  cent,  of  thallium  separate  thallium  at 
temperatiires  just  below  29-5°  C.  till  the  eutectic  com- 
position .and  solidifying  temperature  are  again  reached. 
Zinc-iron  allo3's,  containing  from  1 1  to  24  per  cent,  of 
iron|  deposit  crystals  of  unkno%vn  composition  above 
777°  C,  at  which  temperature  the  crystals  and  the  mother- 
liquor  react  to  produce  the  compound,  YeZn^.  which 
separates  while  the  temperature  remains  stationary. 
When  the  temperature  falls  again,  and  reaches  662°  C, 
this  compound  and  the  liquid  reactTand  form  FeZn;,  which 
separates.  These  two  compounds  seem  not  to  form 
mixed  crystal?  with  one  another,  but  as  the  cooling  goes  on, 
the  compound,  FeZny,  and  the  liquid  form  mixed  crystals 
of  varying  composition,  the  limit  of  whicli  is  a  crystal 
containing  7-3  per  cent,  of  iron,  which  at  422°  C  reacts 
again  with  the  liquid,  and  deposits  an  alloy  containing 
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0-7  per  cent,  of  iron.     In  ecnoral.  these  alloys  become   I 
harder  and  uioro  brittle  witli  iiioreaso  of  iron,  and  the 
compound.  FcZn-,  apiKvirs  to  expand  in  crvstallisinir. 

■  -J.  T.  1).        I 

HangaHt.tf    silicidf  :     Xcw    described    by    Gin.     P.    i 

Lebeaii.     t'ompt.  rend..  15X)7.  144.  85—80.  ] 

The  industrial  product  exaniined  by  Gin  (this  J..  1907, 
98),  contained  5  per  cent,  of  impurities  ;  and  in  view 
of  the  difficulty  of  ascertaining  the  exact  distribution  of 
the  silicon  amounst  the  niet^iU  present,  the  authors  con- 
sider the  evidence  insufficient  to  prove  the  existence  of  a  ' 
silicide  intermediate  K'tweenJSiMuo  and  SiMn.  Xo  such  ' 
intermediate  sihcide  has  been  obtained  by  the  author  or 
by  Vigouroux,  both  of  whom  have  closely  investigated 
the  coniiK)imds  of  manganese  and  silicon. — .T.  T.  D. 

SiiicoH  tetrachloride  :    Action  of on  chromium.      E. 

Vigouroux.     Compt.  rend.,  1907.  144.  83 — 85. 

Mktalxjc  chromium,  heated  in  a  porcelain  tube  to  about 
1200°  C.  in  a  stream  of  the  vapour  of  silicon  tetrachloride, 
is  gradually  converted  into  the  silicide,  OaSio,  already 
obtained  and  described  bv  Lebeau  and  Figiieras  (this  J., 
1903,  800).^!.  T.  D. 

Chromium  boride.     E.   Wedekind  and   K.   Fetzer.     Ber., 
1907.  40.  297—301. 

Chbomii'm-ther.mite.  previously  made  into  a  paste  with 
liquid  air,  was  placed  over  a  quantity  of  pure  boron  in  a 
corundum-lined  Hessian  crucible,  and  ignited  in  the 
usual  manner.  A  completely-fused  crystalline  regulus 
was  obtained,  which  after  pulverisation  in  a  steel  mortar 
and  treatment  with  hydrochloric  acid,  nitric  acid,  and 
aqua  regia,  left  a  silver-white  crystalline  powder,  extra- 
ordinarily resistant  to  all  acid  and  alkaline  reagents.  It 
could  only  be  decomposed  for  analysis  by  fusion  with 
Podium  peroxide,  which  converts  it  into  chromate  and 
borate.  Analysis  showed  the  formula  to  be  CrB,  though 
the  substance  always  contained  a  small  excess  of  chromium. 
Chromium  boride  has  a  sp.  gr.  of  5-4.  and  a  hard- 
ness of  8 ;  it  conducts  electricity,  and  is  practically 
infusible  in  the  oxyhydrogen  flame.  It  exhibits  weak 
magnetic  properties. — J.  T.  D. 
Copper   or  cupric   oxide  ;  Processes   observed   during   the 

aoluiion  of in  fused  potassium  hydroxide.     C.  Anto- 

now  and  B.  ilalyschew.     VII.,  page  148. 

Tetturidcs  ;    Preparation  and  properties  of .     C. 

Whitehead.     VII..  page  149. 

English  Patents. 

Tinned  fhe^t-iron  boxes  and  other  tin  articles;  Cleaning 
to  rtnd*.r  »ame  evitable  for  rec/rvering  the  tin  there- 
from. K.  Gold.sohmidt  and  J.  Weber.  Essen  on  Ruhr, 
Germany.     Eng.  Pat.  415,  Jan.  6,  1906. 

See  U.S.  Pat.  836,028  of  1906  ;  this  J.,  1907.  99.— T.  F.  B. 

Thermic  mixtures  for  use  in  the  aluminothermic  process. 
H.  Goldschmidt.  Essen  on  Ruhr,  Germany.  Eng.  Pat. 
788.  Jan.  II.  1W)6. 

See  Fr.  Pat.  .361.197  of  1905  and  Addition  thereto  ;  this  J., 

I9C»6.  693  and  765.— T.  F.  B. 

Air ;  Desiccation      of in     metallurgical     operations. 

L.  Sterne,  Ixmdon.     From  L.  Block,  Mamaioneck,  X.Y., 

V.S.A.  Eng.  Pat.  iHHj,  Jan.  11,  19iJ6. 
The  air  i.<i  first  hubjected  to  the  action  of  cold  spray  or 
rain  in  order  to  cond'-ns**  a  portion  of  the  moisture  which 
it  cootainii,  and  is  then  further  dried  by  pas.sing  it  through 
»  chamber  containing  a  scries  of  condensing  surface.s, 
cooled  by  the  circulation  of  cold  brine  or  by  ammonia 
▼apour. —  A.  S. 

Gnlmnising  or  tinning  urire  ;  Coaling  of  article^  by  means 

of  molten  metal  or  alloy,  more  especially  intended  for , 

and  apjiarntus  therefor.  O.  E.  Wilson,  Manchester. 
Eng.  Pat.  3I.V».  Feb.  8,  1906. 
The  wire  or  other  article,  a«  it  emergen  from  the  bath  of 
molten  coating-metal,  f«&iweA  through  two  (.oncentric 
no7.zle«,  into  the  annular  space  between  whif.h  is  directed 
a  flame  or  a  jet  of  HUperheated  steam,  carbon  dioxide,  air, 
or  other  gaa,  whereby  the  exce.H«  of  molten  metal  on  the 
wire  is  rsosed  to  drop  l«ack  into  the  bath. — A.  8. 


Furnaces  ;  Rotary .     A.  Ducco,  Turin,  Italj\     Eng. 

Pat.  5997,  March  12,  19()(). 

See  Fr.  Pat.  3G4,3()U  of  1906  ;  this  J.,  1906,  890  — T.  F.  B 

Furnaces  and  the  like  ;  Gas-heated  [crucible] .    J.  King, 

jun.,  Stockton  Heath,  and  J.  R.  Burnett,  Latchford, 
Cheshire.  Eng.  Pat.  7450,  March  28,  1906. 
The  furnace  claimed  is  a  crucible  furnace,  and  is  composed 
of  a  lire-clay  cylinder  enclosed  by  a  metal  shell,  and 
supported  by  a  metal  base-plate.  On  this  plate  rests  a 
hollow  tire-clay  block,  which  is  placed  over  a  central  air 
inlet,  formed  in  the  base-plate  ;  this  block  supports  a 
plumbago  or  other  crucible.  The  air  passes  from  the 
interior  of  the  block  through  lateral  openings  in  its  upper 
part,  into  the  space  around  the  crucible.  Surrounding 
the  block  is  a  circular  gas-burner,  and  around  this  burner 
another  series  of  holes  in  the  base-plate,  through  which 
a  further  supply  of  air  is  admitted.  About  half-way 
between  the  crucible  and  the  fire-clay  cylinder  of  the 
furnace  there  is  hung  a  fire-clay  or  plumbago  shell, 
resting  by  means  of  a  flange  at  its  upper  end  on  a  ledge 
formed  in  the  fire-clay  cylinder.  The  whole  furnace  being 
closed,  except  for  the  air  and  burner  openings,  this  shell 
forces  the  flame  to  go  first  upwards  between  the  crucible 
and  the  shell,  and  then  downwards  between  the  shell  and 
the  furnace,  on  its  way  to  the  chimney,  which  must  create 
a  strong  draught. — A.  G.  I... 

Furnaces ;  Crucible.     J.     Borbeck,     Altenau.     Germany. 
Eng.  Pat.  13,021,    June  5,  1906. 

The  tipping  crucible  furnace  described  is  provided  with 
an  annular  blast  channel.  A  metal  ring  of  trough-shaped 
section  is  built  into  the  bottom  of  the  furnace  walls,  its 
outer  side  being  closed  by  the  sheet-iron  casing  of  the 
furnace.  From  this  aimular  channel  the  blast  goes  in 
two  directions,  through  vertical  channels  in  the  furnace 
walls  to  the  sides  of  the  crucible  and  directly  over  the  ash- 
pit. Two  pipes  also  communicate  with  the  usual  hollow 
trunnions  by  which  the  tipping  is  effected,  so  that  the 
blast  can  be  regulated  without  interruption  whilst  pouring. 

—A.  G.  L. 

AUoys  :  Metliod  of  producing  metallic .     F.  Daimert^ 

Berlin.     Eng.  Pat.  8894,  April  12,  1906. 

See  Fr.  Pat.  366,866  of  1906  ;  this  J.,  1906, 1102.— T.  F.  B. 

Case-hardening  steel  and  iron  articles.     A.   W.   Machlet, 
Elizabeth,  U.S.A.     Eng.  Pat.  11,069,  May  11,  1906. 

See  Fr.  Pat.  366,245  of  1906  ;  this  J.,  1906,  1051.— T.  F.  B. 

Tantalum  ;  Process  for  the  production  of  technically  pure 

ductile .     Siemens  und  Halske,  Akt.-Ges.,   Berlin. 

Eng.  Pat.  14,062,  June  19,  1906.  Under  Int.  Con  v., 
Aug.  19,  1905. 

SEEFr.  Pat.  367,293  of  1906  ;  this  J.,  1906,  1102.— T.  F.  B. 

United  States  Patents. 

Sulphide    ores ;  Smelting    of .     R.     Kondo,    Tokvo, 

Japan.     U.S.  Pat.  836,586,  Nov.  20,  1906. 

C 


A    briquette,  termed    a    "  smolting-brick."    is   claimed, 
composed  of  "  a  conglomerate  mass  of  matte  and  sulphide 


i)'ebi  28,  190?.] 
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irc  charging- material  emails."  The  method  of  making 
he  smelting  briquettes  or  "  bricks  "  is  also  claimed,  and 
t  consists  in  causing  a  stream  of  "  sulphide  ore  charging 
malls  "  passing  from  the  hopper,  c,  down  h^.  to  mingle 
kith  a  stream  of  molten  matte  overflowing  at  b,  and 
triking  very  nearly  the  centre  of  the  vessel,  a,  the  con- 
jlomerate  "  smelting-brick  "  being  thus  formed  within  the 
essel,  a. 

Uagnetic    body ;  Process    of    improving    certain    magnetic 

qualities  of  a .     R.   A.   Hadfield.   Shefifiold.     U.S. 

Pat.  836,755,  Nov.  27,  1906. 

'he  total  magnetic  and  electric  loss  in  a  magnetic  body 
illoy)  is  reduced  by  heating  the  body  (alloy)  to  a  tempera- 
ure  of  from  700°  C.  to  800°  C,  maintaining  this  tempera- 
ure  for  not  less  than  10  consecutive  hours,  and  then 
lowly  coohng. — A.  G.  L. 

dagnetic   alloy.     R.    A.    Hadfield,    Sheffield.     U.S.    Pat. 
836,756,  Nov.  27,  1906. 

'he  iron-sihcon-manganese  alloy  claimed  contains  1 
3  5  per  cent,  of  silicon,  and  less  than  one-half  per  cent, 
f  manganese. — A.  G.  L. 

ron-silicon-manganese  alloys ;  Process   of   improving  the 

magnetic  qualities  of .     R.  A.   Hadfield,  Sheffield. 

U.S.  Pat.  836,757,  Nov.  27,  1906. 

.  MAGNETIC  aUoy,  of  high  magnetic  permeability  and 
lectric  resistance  and  of  low  hysteresis  action,  is  obtained 
y  adding  to  an  alloy  of  iron  and  silicon  a  proportion  of 
langanese  not  sufficient  to  impair  its  magnetic  qualities, 
len  heating  the  alloy  to  a  relatively  high  temperatvure 
elow  its  melting-point,  allowing  it  to  cool,  reheating  to 
temperature  a  below  that  first  employed,  and  finally 
Doling. — A.  G.  L. 

ron-silicon-manganese  alloys  ;  Process  for  improving  the 

magnetic  qualities  of .     R.  A.   Hadfield,   Sheffield. 

U.S.  Pat.  837,682,  Dec.  4,  1906. 

HE  alloy,  which  is  low  in  carbon,  is  made  by  melting 
)gether  iron  and  silicon,  and  adding  manganese  in  pro- 
Drtion  not  sufficient  to  impair  its  magnetic  properties, 
he  alloy  is  cast  into  ingot  form,  and  worked  to  the  required 
ze  and  shape,  then  heated  to  a  temperature  above  its 
ritical  point,  and  finally  cooled.  It  is  claimed  that  the 
lagnetic  permeability  and  electric  resistance  are  increased, 
lid  the  hysteresis  action  of  such  an  alloy  treated  in  the 
lanner  described  is  reduced. — 0.  F.  H. 

fagnetic   alloy.     R.    A.    Hadfield,    Sheffield.     U.S.    Pat. 
836,758,  Nov.  27,  1906. 

HE  alloy  claimed  consists  of  iron  with  1  to  5  per  cent,  of 
Hcon,  and  less  than  1  per  cent,  of  aluminium. — A.  G.  L. 

Magnetic  materials  ;  Method  of  maki)ig .  R.  A.  Had- 
field, Sheffield.  U.S.  Pats.  836,759.  836,760,  and 
836,761,  Nov.  27,  1906. 

MAGNETIC  material  of  high  permeability  and  of  low 
ysteresis  action  is  obtained  by  alloying  a  magnetic  sub- 
ance  with  sihcon,  heating  the  mass,  and  working  it  into 

sheet,  or  reducing  it  to  a  thin  body,  heating  the  sheet 
•  thin  body  to  a  temperature  below  its  melting  point, 
lowing  it  to  cool,  reheating  it  to  a  temperature  below 
lat  fiirst  employed,  and  again  allowing  it  to  cool. 

U.S.  Pat.  836,760  differs  from  the  above  onlyiji  that  the 
laterial  is  worked  mechanically  into  a  sheet  after  it  has 
een  heated  for  the  first  time  at  a  high  temperature,  and 
I  that  the  second  temperature  employed,  whilst  still 
eIow  the  melting  point  of  the  alloy,  is  different  from  or 
l)ove  the  first  temperature. 

U  S.  Pat.  836,761  is  identical  with  the  Pat.  836,760,  except 
lat  the  second  temperature  is  below  the  first. — A.  G.  L. 

ron-silicon-aluminium  alloys  ;  Process   of  improving   the 

magnetic  qualities  of .     R.   A.   Hadfield,   Sheffield. 

U.S.  Pat.  836,762,  Nov.  27,  1906. 

.  MAGNETIC  alloy  of  high  magnetic  permeability  and 
lectric  resistance,  and  of  low  hysteresis  action  is  produced 


by  adding  aluminium  to  an  alloy  of  iron  and  silicon,  and 
then  heating  the  alloy  to  a  relatively  high  temperature 
below  its  melting  point,  allowing  it  to  cool,  reheating  to 
a  temperature  below  that  first?  employed,  and  again 
allowing  it  to  cool. — A.  G.  L. 

Converters  ;  Process  of  restraining  the  ebullition  in  . 

A.  Zenzes.  Charlottenburg,  Germany.    U.S.  Pat.  836,909, 
Nov.  27,  1906. 

In  order  to  prevent  or  restrain  the  ebullition  of  a  "  blo\vn  " 
charge  of  molten  u'on  in  a  steel-converter,  a  quantity  (up 
to  10  per  cent.)  of  molten  iron  of  the  same  kind  as  that 
used  for  the  charge,  is  iatroduced  into  the  converter  before 
"  running-off." — A.  S. 

Furnace  for  sulphating  zinc-bearimj  ores.  G.  O. 
AngoU,  Philadelphia,  Pa.  U.S.  Pat.  837,273,  Dec.  4, 
1906. 

The  furnaee  consists  of  a  roasting  and  sulphating  chamber, 
wherein  blende  may  be  roasted  and  converted  into  zinc 
sulphate  by  blowing  steam  and  air  through  the  heated 
ore.  The  steam  and  air  are  supplied  by  a  series  of  2)er- 
forated  tubes,  embedded  at  different  levels  in  the  walls 
of  the  furnace.  The  roasting  chamber  is  heated  by  a 
number  of  external  fire-places,  the  hot  gases  from  which 
pass  by  separate  flues  into  an  annular  flue  at  the  base  of 
the  furnace,  and  thence  directly  to  the  interior.  There 
is  also  a  separate  fire-place  connected  with  a  flue  leading 
to  the  centre  of  the  base  of  the  roasting  chamber,  and  the 
gases  from  the  furnace  are  drawn  off  by  a  draught  stack 
opening  centrally  from  the  roof. — 0.  F.  H. 

Furnace  for  roasting,   dhc.     A.   V.   Leggo,   Ballarat,   Vic. 
U.S.  Pat.  837,576,  Dec.  4,  1906. 

See  Eng.  Pat.  21,160  of  1905  ;  this  J.,  1906,  591.— T.  F.  B. 

"  Chloridising  "  apparatus  [for  ores'].     J.   E.  Greenawalt, 
Denver,  Colo.     U.S.  Pat.  837,560,  Dec.  4,  1906. 

In  this  apparatus  there  is  a  combined  chlorinating  and 
coohng  chamber,  and  a  condensing  chamber.  The  ore  is 
charged  in  at  the  top  of  the  chlorinating  chamber  into  the 
upper  or  chlorinating  zone,  passes  through  the  lower  or 
cooling  zone,  and  is  mechanicallj'  discharged.  The 
chlorinating  gas  also  enters  at  the  top  of  the  chamber  and 
passes  through  it  in  the  same  direction  as  the  ore,  whilst 
the  fumes  or  residual  gases  are  withdrawn  from  below  and 
conducted  to  the  condensing  chamber.  Means  are  also 
provided  for  moistening  the  ore  after  it  has  left  the 
chlorinating  chamber. — 0.  F.  H. 

Copper  ores  ;  Process  of  treating .     E.  H.  Hamilton, 

Anaconda,  Mont.     U.S.  Pat.  837,562,  Dec.  4,   1906. 

The  process  consists  in  introducing  calcium  carbonate  or 
other  alkaline -earth  compounds  into  the  charge  of  matte 
and  silicious  flu.x  in  an  acid-lined  converter.  By  this  means 
a  readily  fusible  slag  of  a  double  sihcate  of  iron  and 
calcium  (or  other  alkaline-earth  metal)  is  produced,  with 
consequent  rapid  separation  of  copper  sulphide. —  O.  F.  H. 

Metallurgical  vessels  ;    Manufacture   of .     A.    L.   J. 

Queneau,  South  Bethlehem,  Pa.,  Assignor  to  New 
Jersey  Zinc  Company,  New  York.  U.S.  Pat.  837,724, 
Dec.  4,  1906. 

Vessels  with  composite  walls  are  made  by  fu'st  forming  a 
hammered  wad  of  cup-shaped  layers  of  different  moist 
plastic  mixtm'es,  and  by  finishing  in  a  forming  machine. 

—0.  F.  H. 

Metallurgical  vessel.  A.  L.  J.  Queneau,  South  Bethlehem, 
Pa.,  As.signor  to  New  Jersey  Zinc  Co.,  New  York.  U.S. 
Pat.  837,883,  Dec.  4,  1906. 

See  Fr.  Pat.  354,319  of  1905  ;  this  J.,  1905,  1071.— T.  F.  B 

Metal-depositing   apparatus.     W.    A.    Hendryx,    Denver, 
Colo.     U.S.  Pat.  837,832,  Dec.  4,  1906. 

The  apparatus  comprises  a  leaching  tank  from  which  the 
solution  is  conveyed  by  moans  of  a  pipe  into  a  closed 
revolving  vessel  containing  a  ])rccipitatiug  agent  in 
granular  form,  aiid  provided  with  means  for  its  agitation. 
The  precipitating  agent  is  retained  in  the  vessel   by  u 
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s^reon  or  grating,  and  the  solution  and  precipitate  pass 
out  by  the  outlet  ]n\M?,  wliieh  is  eonneeted  with  a  tilter 
and  collecting  device. —  O.  F.  H. 

yickel  from  ropi»:r  ;   Separation  of .     R.  R.  Maffett. 

Bayonne.  N.J..  Assignor  to  International  Nickel  Com- 
pttny,  X.J.     U.S.  Pat.  S3S.125,  Dec.  11,  IWO. 

The  matte  containing  copj^KM-  and  nickel  or  other  metals, 
is  fust>d  with  an  alkali  poly.'*\ilpliide,  or  with  an  alkali 
I>olysulphide  and  sulphur,  or  with  a  charge  containing 
an  alkali  sulphate  and  carbon,  together  with  sulphur. 
In  the  last  ca.-se  the  jilkali  sulphate  is  reduced  to  sulphide, 
which  combines  with  the  added  sidphur,  and  acts  as  poly- 
sulphide  upon  the  matte. —  (.>.  F.  H. 

Sttrl  ;     Proccis    of    hardening .     S.    N.    Brayshaw. 

Manchester.   Assicuor   to  (!.    Nash,   New   York.     U.S. 

Pat.  S38.375.  Dec.  11,  IWO. 
See  Eng.  Pat.  25,004  of  1905  ;  this  J.,  1907,  21.— T.  F.  B. 

Geuman  Patents. 

Gold  ore  ;   CotUinuou<s  process  and  apparatus  for  the  lixi- 

viation  of with  potassium  cyanide  solution.     A.  H. 

Rasche.  Ger.  Pat.  170,566,  Jlarch  S,  1904. 
The  patent  relates  to  a  jnocess  in  which  the  ore  is  circu- 
lated instead  of  the  cyanide  solution.  The  lixiviation 
tank  has  a  narrowed  lower  part,  and  the  ore  collecting 
therein  i-*  withdrawn  by  a  conveyor  and  again  introduced 
at  the  ujijier  j>art  of  the  tank.  It  is  claimed  that  the 
proi-ess  results  in  a  considerable  saving  of  time. — A.  S. 

Pyrites,    burnt  ;    Process   for    removing    zinc   from,    and 

for  utilising for  the  production  of  iron  ore  hy  smelting. 

Elektrische  Ziukwerke  G.m.b.H.  Ger.  Pat.  173,103, 
March  2n,  1904. 
The  burnt  pyrites  is  treated  in  a  reverberatory  furnace 
having  two  hearths.  The  material  is  first  desulphurised 
on  the  .eecond  hearth  by  the  aid  of  the  waste  gases  from 
the  preceding  charge,  and  is  then,  either  on  the  same 
hearth,  or  after  being  raked  on  to  the  first  hearth,  heated 
in  presence  of  a  reducing  agent  to  the  volatilising  tem- 
perature of  zinc,  and  finally  to  the  fusing  point.  It  is 
preferable  to  mix  the  burnt  ])yrites,  previous  to  desulphur- 
ination.  with  ground  charcoal  or  coke,  in  order  to  ensure 
decompoKition  of  the  zinc  sulphate  which  is  always 
present. — A.  S. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Conlinmd  from  page  101.) 

(.4.)— ELECTRO-CHEMISTRY. 

Aluminium  anode  ;    Optical  study  of  the  film  deposited  hy 

eJertrolyHH    on    an .     0.    M.    Corbine.     II    nuovo 

Cimento,  Sept.,  1906.     Electrician,  1907,  58,  569. 

By  measurement  of  ])ha.se  differences  of  the  light  reflected 
at  the  surfaces  of  the  film  and  the  metal  plate  respectively, 
the  thickness  of  the  film  has  been  determined.  The  thick- 
ness is  proportional  to  the  E.M.F.  of  formation,  whilst  the 
capacity  is  inversely  proj)ortional.  If  the  process  of  for- 
mation is  continued  for  a  long  time,  the  thicloiess  increases, 
whereas  the  capacity  is  very  little  changetl.  It  seems 
probable,  therefore,  that  the  stratum  which  forms  the 
dif-lectric  lies  directly  on  the  metal  surface,  and  is  only 
a  small  and  constant  jKjrtion  of  the  total  thickness 
measured,  the  rest  of  the  film  Iniing  conductive.  Films 
formed  in  fiulj)huric  a<,id  or  suljihatc  solutions  rapidly  and 
continuously  increase  in  thickness  for  a  very  long  time  ; 
they  break  dowTi,  however,  at  tensions  exceeding  25  volts. 
In  tartrate  solutions,  although  the  film  forms  much  more 
slowly,  it  can  Ix;  formed  under  tensions  as  high  as  145 
volU.'— R.  S.  H. 

Peroxide  of  copper  ;    Formatitm  of ?»y  electrolysis. 

E.  MiJlIer  and  F.  Spitzer.     Z.  Elektrochem.,  1907,  13, 

25—27. 
B>  the  anodic  oxidation  of  copper  in  12  to   14  A'-caustic 
Boda  solutions,  with  high  current  density  (^-O-l  amp6re 


per  sq.  cm.),  the  authors  have  obtained  a  yellow  peroxide 
t)f  copper.  The  oxide,  which  may  be  in  Ihc  liydrated 
form,  sc  aratcs  as  a  cloudy  deposit  from  the  anode,  and 
is  fairl}-  stable  in  the  cold  strong  alkaline  solution.  It 
possesses  marked  oxidising  power,  decomposing  hydro- 
chloric acid,  forming  aldehyde  from  alcohol,  and  nitrite 
from  ammonia.  I'^ven  inider  the  most  favourable  con- 
(litit)ns,  less  than  10  y.cv  cent,  of  tlic  current  is  usefully 
cin})loyed  in  forming  the  oxide,  the  rest  being  taken  u[) 
in  generating  oxygen  gas.  Hy  a  comparison  of  the  detici- 
cncy  of  oxygen  over  (he  theoretical  quantity,  the  authors 
have  come  to  the  conclusion  that  copper  goes  into  solution 
at  the  anode  in  the  trivalent  form,  corresponding  to  an 
oxide  of  the  formula,  CuoOs. — R.  S.  H. 

Electrolytic  oxidation  in  presence  of  fluorine  ions.     M.  (>. 

Levi  and  F.  Ageno.      Atti  R.  Accad.  dci  Lincci  Roma. 

1906  [5],   15,   II..   549—555  ;    Chem.   Zentr.,    1907,   1, 

212—213. 
The  authors  have  studied  the  effect  of  fluorine  ions  on  the 
electrolytic  oxidation  of  chromium  sails  and  sulphites. 
The  experiments  were  made  in  vessels  of  platinum  or  of 
glass  coated  with  paraflin  wax.  With  bright  platinum 
electrodes,  no  oxidation  of  chromium  salts  in  sulphuric 
acid  solution  takes  place  in  absence  of  liydiofluoric  acid. 
In  presence  of  AV4  to  A'/2  hydi'ofiuoric  acid  at  50° — 60°  C, 
a  yield  of  about  50  jicr  cent,  of  chromic  acid  is  obtained 
with  bright  i)latinuiu  electrodes,  and  a  yield  of  75 — 80 
])er  cent,  with  platinised  electrodes.  The  yield  is  in- 
creased by  reducing  the  anodic  current-density. 

Dithionatcs  arc  produced  from  sulphites  in  absence  of 
free  acid  if  a  higher  potential  be  employed  than  is  required 
for  the  formation  of  sulphate.  If  the  effect  of  fluorine 
ions  is  to  increase  the  anode  potential,  the  yield  of 
dithionate  should  be  increased  by  addition  of  a  fluoride. 
This  was  found  to  be  the  case.  No  dithionate 
is  produced  with  platinised  electrodes,  whether  a  fluoride 
be  ])rescnt  or  not. — A.  S. 

Ozone  ;  Preparation  of  — —  hy  electrolysis.  F.  Fischer 
and  K.  Massenez.  Z.  anorg.  Chem.,  1907,  52,  202— 
218. 
By  the  electrolysis  of  sulphuric  acid  McLeod  obtained 
oxygen  containing  17  per  cent,  of  ozone  (Chem.  Soc.  Trans., 
1886,  49,  591),  but  the  platinum  wires  used  as  electrodes 
were  rapidly  destroyed.  The  authors  have  found  that 
by  cooling  the  anode  with  water,  it  may  be  preserved. 
Its  exact  form  and  surface  area  are  of  great  importance 
in  determining  the  extent  of  ozonisation.  The  best 
results  were  obtained  with  an  anode  consisting  of  a  narrow 
platinum  tube  connecting  two  vertical  glass  tubes  con- 
taining copper  wires.  The  platinum  tube  was  also 
enclosed  in  glass,  except  an  exposed  strip  2'4  sq.  mm. 
in  area.  This  facilitates  the  ready  escape  of  the  gas 
from  contact  with  the  metal.  The  platinum  tube  was 
first  polished  by  working  the  apparatus  for  some  hours 
with  acid  of  sj).  gr.  1'3,  which  attacks  the  anode  some- 
what, and  renders  it  much  more  efficient.  After  this 
preliminary  treatment,  an  acid  of  sp.  gr.  1-085,  and  a 
current  density  of  58  amp'res  per  sci.  cm.,  gave  oxygen 
containing  17-14  per  cent,  of  ozone,  the  electrodes  remain- 
ing quite  unattackcd.  The  cathodes  u.sed  were  of  lead, 
and  the  whole  ajjparatus  was  immersed  in  cold  water 
during  an  experiment,  a  stream  of  water  also  being  forced 
through  the  anode. — F.  Sodn. 

English  Patents. 

JJattP.ries  ;   [Porous  material  for]   secondary .      A.  P. 

Strohmenger,     Harrow-on-the-Hill.     Eng.     Pat.     1396, 

Jan.  18,  1906. 
PcjRous  nitrocellulo.se  bags  are  used  to  completely  enclose 
tlic  plates  coated  with  active  material.  The  sheets  of 
porous  material  are  folded,  and  at  the  lines  of  junction 
are  cemented  by  a  partial  solution  of  the  substance  and 
by  the  ajiplit;ation  of  pressure.  The  envelof)e  may  be 
reinforced  at  its  edges  by  strips  of  similar  material. — B.  N. 

Spongy  lead  jdales  ;    Increasing  the  electrical  capacity  of 

for  storage  hatteries.     J.  Diamant,  Gyor,  Hungary. 

p:ng.  Pat.  22,319,  Oct.  9,  1906. 
The  activity  of  spongy  lead  plates  may  bo  prolonged 
by  renewing  the  surfaces  of  the  plates  after  they  have 
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;conie  dense.  This  maj^  be  done  by  cutting  off  the  dense 
irfaces,  or,  preferably,  the  plate  may  be  made  in  separate 
vers,  so  that  the  exposed  part  may  be  turned  with  its 
■cviously  exposed  surface  inwards.  It  is  advantageous 
i  effect  the  interchange  of  the  surfaces  before  the  appear- 
ice  of  any  great  reduction  of  capacity. — B.  N. 

{laments  for  incandescent  electric  lamps.  The  British 
Thomson-Houston  Co.,  Ltd.  From  General  Electric 
Co.,  of  Schenectady.  Eng.  Pat.  929,  Jan.  12,  1906, 
II.,  page  144. 

ilamenls  ;    Metallic jor  electric  incandescent  lamps. 

A.  G.  Bloxam.  From  J.  Lux.  Eng.  Pat.  7189, 
March  24,  1906.     IL,  page  144. 

zone  generators.       N.  Van  der  Sleen.  Haarlem,  Holland. 
Eng.  Pat.  6711,  March  20,  1906. 

aE  ozone  generator,  described  in  Eng.  Pat.  24,543  of 
198  (this  J.,  1899,  1029),  is  provided  with  a  cover  or 
:Se  to  prevent  the  entrance  of  aqueous  vapour. — B.  N. 

ydrazo  derivatives  ;     [Electrolytic']  manufacture  of . 

0.  Imrav,  London.  From  F.  Darmstiidter,  Darmstadt, 
Germany.     Eng.  Pat.  6924,  March  22,  1906. 

SE  U.S.  Pat.  833,513  of  1906  ;  this  J.,  1906, 1 103.— T.  F.  B. 

erilising  apparatus  ;    Electric [for  water  and  other 

liquids].  A.  Douilhet.  Eng.  Pat.  8332,  April  6,  1906. 
XVIIIJ5.,  page  164. 

itric  acid  ;   [Electrolytic]  processes  for  concentrating  ■ . 

H.  Pauling,  Gelsenkirchen,  Germanv.  Eng.  Pat. 
18,603,  Aug.  20,  1906. 

SE  Fr.  Pat.  368,716  of  1906  ;   this  J.,  1907,  24.— T.  F.  B. 

United  States  Patents. 

trnace ;     Electric .     K.    Birkeland   and    S.    Evde, 

Christiania.     U.S.   Pat.    837,277,   Dec.   4,    1906." 

SE  Eng.  Pat.  20,003  of  1904  ;  this  J.,  1905,  34.— T.  F.  B. 

orayc    batteries ;     Cleaning .     J.    W.    Aylsworth, 

East  Orange,  N.J.,  Assignor  to  Edison  Storage  Batterv 
Co.,  Orange,  N.J.     U.S.  Pat.  837,773,  Dec.  4,  1906.  ' 

HE  metallic  surfaces  of  an  alkaline  storage  battery  are 
3aned  by  introducing  into  the  battery  a  hot,  weak 
kaline  solution.  After  several  hours,  the  solution  is 
moved,  and  fresh  hot  solution  introduced,  the  operations 
;ing  repeated  as  many  times  as  is  necessary. — A.  S. 

raphite ;  Production  of .  E.  G.  Acheson,  Stam- 
ford, Ontario,  Canada.  U.S.  Pat.  836,355,  Nov.  20, 
1906. 

HE  object  of  this  invention  is  to  obtain  a  "  soft,  unctuous, 
id  non-coalescing  graphite."  The  process  consists  in 
sating  in  an  electric  furnace  a  charge  composed  essen- 
illy  of  carbonaceous  material  and  carbide-forming 
aterial,  the  latter  forming  more  than  20  per  cent., 
y  30  to  45  per  cent.,  by  weight  of  the  charge,  but  less 
lan  the  theoretical  proportion  required  for  the  pro- 
iction  of  a  carbide. — W.  C.  H. 

'ycollic  acid  ;  [Electrolytic]  Process  for  the  manufacture  of 

-.  O.  Liebknecht,  Frankfort-on-the-Maine,  Germany. 

Assignor  to  The  Roessler  and  Hasslacher  Chem.  Co., 
New  York.     U.   .  I'at.  837,083,  Nov.  27,   1906. 

LYCOLLic  acid  is  prepared  by  the  electrolytic  reduction 
oxalic  acid,  dissolved  in  dilute  sulphui'ic  acid,  in  the 
thode  compartment  of  an  electrolytic  apparatus,  with 
ic  aid  of  electrodes (c.{/.,  of  lead)  having  a  cathodic  over- 
)ltage.  The  electrolyte  is  ke]it  warm  during  the  process, 
id  the  sulphuric  acid  is  of  such  concentration  that 
it  excludes  the  oxalic  acid  from  substantial  participation 
the  conductivity." — A.  S. 

cUer  ;    Apparatus  for  the  sterilisation  of by  means 

of  an  electric  current.  Water  sterilising  apparatus.  ^\. 
Otto,  Assignor  to  American  Ozone  Co.  U.S.  Pats. 
837,107.  837,108,  and  837,109,  Nov.  27,  1906.  XVIILB., 
page  164. 


French  Patents. 

Positive  nickel  plates  for  alkaline  accumulaiors  ;  Peroxida- 
tion and  formation  of .     P.  Gouin.     First  Addition, 

dated  Nov.  17,  1905,  to  Fr.  Pat.  360,664,  March  4,  1905 
(this  J.,    1906,   545). 

To  facilitate  the  formation  of  nickel  oxide  and  increase 
its  conductivity,  silver  nitrate  may  be  employed.  This 
should  not  be  mixed  with  the  solutions  of  nickel  salt, 
but  used  independently.  The  solution  of  silver  nitrate 
is  poured  over  the  surface  of  the  layers  of  oxide  previously 
formed  on  the  plate,  and  the  heating  is  effected  as  described 
in  the  main  specification.  A  proportion  of  2  grms.  of 
silver  salt  to  10  grms.  of  nickel  oxide  formed  is  sufficient 
for  carrying  out  the  process,,  and  nearly  all  this  silver  is 
subsequently  recovered. — R.  S.  H. 

Electric  transformer  furnaces.  [Induction  furnaces]. 
O.  Frick.  Fr.  Pat.  369,267,  Aug.  27,  1906.  Under 
Int.  Conv.  Dec.  18,  1905. 

In  order  to  reduce  the  self  induction  caused  by  the  diffu- 
sion fields  fi'om  the  primars'  and  secondary  of  induction 
furnaces,  one  or  more  closed  circuit  conductors  are  placed 
in  the  difiiision  field,  preferably  having  two  coils  wound 
in  contrary  directions,  and  surrounding  the  iron  core. 
These  coils  are  so  arranged  that  the  main  field  can  influ- 
ence no  inductive  action  upon  them,  whereas  the  lines 
of  force  of  the  diffusion  field  pass  through  them,  and 
give  rise  to  a  current  which  opposes  the  diffusion  field. 

— R.  S.  H. 

CJdorates  and  perchlorates  ;  Electrode  for  the  manufacture 
of .     M.  Couleru.  Fr.  Pat.  361,901,  Nov.  11,  1905. 

The  construction  of  the  electrode,  which  is  intended  for 
the  industrial  electrolytic  manufacture  of  these  compounds, 
is  so  carried  out  that  a  uniform  distribution  of  the  current 
to  the  thin  sheet  of  platinum  serving  as  anode  is  accom- 
plished. The  cathode  is  of  iron,  and  the  construction  of  the 
electrode  in  the  form  of  a  grating  ■with  wings  assists  the 
rapid  removal  of  the  hydrogen  from  the  sphere  of  reaction. 

— R.  S.  H. 

Peat ;   Treatment  of ■  [jor  the  preparation  of  fuel]  with 

an  alternatiruj  current,  without  marked  heating,  after 
preliminary  removal  of  water.  J.  B.  Bessey.  Fr.  Pat. 
368,313,   July   23,    190  \     IL,    page    145. 

Oxides  of  nitrogen  ;    Apparatus  for  production  of by 

electric  means.  I.  Moscicki.  Fr.  Pat.  369,387,  Aug.  31, 
1906.     Under  Int.  Conv.,  Sept.  1,  1905. 

The  electrodes  are  arranged  co-axially,  and  the  annular 
space  between  them  is  traversed  by  a  magnetic  field,  the 
lines  of  which  are  perpendicular  to  the  shortest  distances 
between  the  electrodes.  In  this  manner  a  rapidly  rotating 
arc  is  obtained  in  the  annular  space,  practically  covering 
the  whole  surface  of  the  electrodes.  The  air  is  only  sub- 
jected once  to  the  action  of  the  arc  and  thus  a  high 
efficiency  can  be  obtained. — R.  S.  H. 

German  Patent. 

Amines  ;    Process  for  the  electrolytic  preparation  of . 

C.  F.  Boehringer  und  Soehne.  Ger.  Pat.  175,071, 
Nov.  14   1905. 

The  process  consists  in  preparing  amines  by  the  electro- 
lytic reduction  of  hydrochloric  acid  solutions  of  oximes  or 
of  condensation  products  of  aldehydes  and  ammonia.  The 
process  possesses  an  advantage  over  the  method  of  reducing 
in  sulphuric  acid  solution  (Ger.  Pats.  141,346  and  143,197), 
in  that  the  hydrochlorides  of  the  amines  can  be  recovered 
directly  by  evaporating  the  solution  after  electrolysis. 
The  oximes  or  aldehyde-ammonia  compounds  arc  dissolved 
gradually  in  the  electrolyte  whilst  the  reduction  is  pro- 
ceeding.— A.  S. 

(i^)— ELEC  TRO-METALLURGY. 

Alloys  of  silver  and  copper,  silver  and  tin,  silver  and  lead  ; 

Distillation   of .     H.  Moissan    and   T.    Watanabe. 

Compt.  rend.,  1907,  144,  16—19. 

The  alloys,  usually  about  40  grms.,  were  distilled  by 
means  of  the  electric  furnace,  using  a  current  of  500  amperes 
at  110  volts. 
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Stlitr  <iM(/  i-i>/</«  r. — Tlu"  allovf  ii.-"!'*!  i'i>ntaimHl  as  nearly 
•fi  |totiaiiblt>  tHjiial  jwrts  of  tlie  two  metals,  aiul  the  time  of 
distillation  (eounttnl  from  the  jniint  at  whieh  the  alloy 
waji  liquid)  was  varitnl  from  1  to  lo  minutes.  About 
3,'»  seconds  elajistHl  l>efore  volatilisation  lommcneed. 
After  4  nuniites  the  j>ro|H>rtion  of  silver  in  the  residue 
wa.s  >lij{htly  less  than  in  the  orijrinal  alloy,  but  at  this 
|>ou)t  a  rapid  drop  in  the  proportion  of  silver  oeeurred, 
and  after  lo  muiute.s'  heating,  the  composition  of  the 
T'      '  -.  Ap.  3<>2  jier  eent.,  and  Qi.   5>5-22   y^r  eent. 

I  -    j^ioint  of  eopjKT  is  thus  considerably  higher 

t;.— .  .....;  , :  silver. 

^iUvtr  and  tin.  — It  has  already  been  established  that  the 
boiling  point  of  tin  is  higher  than  that  of  copper.  The 
alloy  of  silver  and  tin  contained  Ag.  3t)-l)S  jier  cent.,  and 
Sn,  t>4-<V4  j>er  cent.  The  same  conditions  as  before  were 
t»b»ierved.  and  volatilisation  conimemed  10  seconds  after 
fusion.  After  10  minutes'  heating,  the  I'omposition  of 
tht  residue  was.  Ag  2-tl3  j>er  cent.,  ami  Sn.  DS-O")  ]x>r  cent. 

Silrer  and  lead. — The  conijiosition  of  the  alloy  was  : 
Ag.  46-24  jier  cent.,  and  Pb..  52'i)5  jK'r  cent.,  and  tlie 
longest  time  of  heating  was  2i  minutes,  owing  to  the 
great  rate  at  which  lead  distils.  At  the  end  of  this  time 
tho  residue  contained  il3-Sl*  jkt  cent,  of  silver.  Of  the 
above  metals,  lead  is.  therefore,  more  volatile  than  silver, 
silver  than  copjxT  or  tin,  and  consequently  their  boiling 
points,  according  to  the  authors,  lie  in  the  order  here 
given. — J.  C.  C. 

JJit'tl  vupours  in  electric  sparks  ;  Mode  of  fonitutioii  and 

»pectrum  of  .     B.  Walter.     Ann.  der  Phvsik,  1906, 

14),  21,  223— 23s.  Chem.  Zentr..  1907,  1,  225.' 
If  electric  sitarks  be  produced  between  electrodes  made 
of  nietalUc  alloys,  and  then  a  self-induction  coil  be  placed 
in  the  circuit,  the  spectra  of  the  different  components 
of  the  allor  are  not  affected  alike.  With  brass  electrodes, 
for  example,  the  intensity  of  the  zinc  lines  is  diminished, 
«hiUt  the  coj)per  lines  are  hardly  affected  ;  and  the  same 
effect  is  obscrvetl  if  one  electrotle  be  of  zinc  and  the  other 
of  copper.  Also,  the  intensities  of  different  lines  in  the 
»pectrum  of  one  and  the  same  metal  are  altered  in  different 
degrees.  The  differences  in  the  behaviour  of  copper  and 
xinc  cannot  be  due  to  the  different  volatility  of  the  two 
nietab'.  The  formation  of  metal  vajmur  in  electric  sparks 
occurx  almwt  exclusively  at  the  negative  pole 
and  It  due  to  cathodic  disintegration.  In  the 
i^rk  hjjectrum  the  predominant  lines  are  those  of  the 
metal,  which,  under  the  given  conditions,  is  more  easily 
ilfintegrated.  In  order  to  comi^are  the  relative  disin- 
tpgrati«in  of  bra-^s.  copfier,  and  zinc,  three  similar  tubes, 
with  rle«  trodes  of  the  three  metals  mentioned,  were 
ronnectod  in  series,  and  currents  at  different  E.M.F. 
paaMd  through.  In  all  cases  the  zinc  cathode  showed 
lea«t  and  the  copjier  cathrxle  most  disintegration,  so  long 
aa  the  gaM-preMure  remained  the  same  and  the  zinc  did 
nfjt  melt.  <)n  disintegration  the  metallic  j)articles  become 
more  f/r  le»M  .-ftronnly  charged  electrically,  and  they  lose 
thin  charge  <mly  when  they  reach  about  the  middle  of  the 
»i^rk  ^.',11.  :  thi"*  accounts  for  the  varying  structure  of  the 
■  ■  ■  'iifferent  jK>rtions  of  the  spark-ga])  (spark-lines 

<r  )  particles,  arc  linefl  from  uncharged),    lncrea.se 

of  the  -ell  induf  lion  intnjduced  into  the  circuit  causes 
an  in<  reaM-  in  the  nutnltcr  of  uncharged,  inc  mdtwent 
|r.rticle«. — A-  K. 

Km, 1. 1111    I'ATKNT. 

Copper  and  athfr  mrtrtU  ;   KlerJro  dej/o/iilion  of  -  S.  i). 

frnrjwT-roIe*..  lAmdnn.  Eng.  Pat.  H924,  April  12,  1900. 
Tmb  pat4mt  relatcii  to  im|>rovciiientH  in  the  ele(  tro-dciiOHi- 
li««i  «»f  f  opjitT  or  other  metal.H  from  solutions  which  nave 
!♦»  >>»•  mnTntained  in  an  oxidised  stale.  The  solution 
ff  'he  metal  is  to  Ik;  de|Mjftitcd,  is   nrojr-cted  by 

•  •  rcc  in  the  Uirtn  of  a  fine  spray,  thii.H  bringing 

•t  •"  ■'  *'    "nfa/t  with  air,  and   iiiaiMtaining  it  in 

"the  '  "•.•'     The  liquid,  after  Uing  tn^atcd  1o 

''**      i»  r,     r.g.,    liy     conveying     it     through     a 

•5r*t« — W8I  ia  fivim  In  !»»<•  t«-xf.  but  in  Ih.  labN  Hi.,  nann 
tagtrenaa  M-81. 


vessel  containing  broken  granite  or  felspar,  may  also 
be  subjectetl  to  the  action  of  strong  light  (e.;;.,  sunlight 
or  rays  from  an  arc  lamp),  either  duiing  aeration,  or  before 
or  after  it  is  aerated  or  passed  through  the  vessel.  It  is 
stated  that  "  strong  light,  such  as  daylight,  has  a  con- 
siilcrablc  effect  on  the  solution,  which  it  clarifies," — H.  N. 

(^KHMAN    P.Vi'ENTS. 

liitnt-prtniiliiif/  coating  of  tin  or   zinc  ;    Fruccss   for    the 

elect  roll/tic  deposition  of  a .  especially  on  iron  and 

'^ted.  W.  Pfanhauser  and  F,  Fischer.  Ger.  Pat.  171,034, 
Feb.  14,  1005. 

It  is  stated  that  adherent,  bright,  and  uniform  coatings 
of  relatively  great  strength  are  obtamed  by  using  the  iron 
or  steel  as  cathode  in  a  fused  electrolyte,  consisting  of  a 
compound  of  the  coating  metal. — A.  S. 

yiclcel      deposits ;     Process  for      obtaining ,      using 

alinniniiim  or  magnesium  contacts.  Elektro-Metallurgie, 
(J.m.b.H.  Ger.  Pat.  172.921,  June  20,  1905.  Addition 
to  Ger.  Pat.  127,464,  Feb.  15,  1899. 

The  patent  relates  to  a  process  of  obtaining  electrolytic 
deposits  of  nickel,  using  aluminium  or  magnesium  contacts, 
and  consists  in  adding  to  the  electrolyte,  besides  conductive 
salts  such  as  ammonium  chloride  or  alkali  sulphates  or 
citrates,  a  sufficient  quantity  of  sodium  hydroxide  to 
maintain  an  alkaline  reaction  of  the  solution. — A.  S, 

Cerium  and  other  so-called  cerite  metals  (layithanum,  neo- 
dymivm,    praseodymium,    d:c.,)  ;  Process   for   obtaining 

metallic by  the  electrolysis  of  the  chlorides  of  the 

metals.  W.  Borchers  and  L.  Stockem,  Ger.  Pat. 
172,529;  Sept.  24,  1905. 

The  solution  of  the  chloride  is  mixed  with  calcium  chloride 
in  about  the  proportion  corresponding  to  the  formula  : 
CeCl3+  CaCla,  the  mixture  (or  the  double  salt)  is  dehy- 
drated and  fused,  and  the  fused  mass  submitted  to  elec- 
trolysis in  the  usual  mamier.  It  is  claimed  that  the  addition 
of  calcium  chloride  hinders  the  formation  of  oxide  during 
the  subsequent  operations  of  evaporating,  calcining,  and 
fusing.  It  is  advantageous  to  add  to  the  mixture  a  small 
proportion  of  fluorspar.  It  is  stated  that  by  this  method 
cerium  chloride  containing  phosphatic  impurities  can  be 
satisfactorily  treated  by  the  electrolytic  process, — A,  S. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  front  page  10.'{.) 

Dierucin  ;  Occurrence  of in  rape  oil.      C,  L.  Kcirncr. 

Ber.,  1907,  40,  256—257. 

In  the  discussion  between  Marcusson  and  Lewkowitsch 
(this  J.,  19()().  1106;  1907,  24)  reference  was  made  to 
the  author  and  Will's  discovery  of  dierucin  in  rape  oil 
(Ber.,  1886,  19,  3320),  and  Marcusson  quoted  Stohmanu 
and  Kerl  to  the  effect  that  the  diglyceride  was  only 
found  in  rape  oil  that  had  been  refined  by  sulphuric  acid, 
and  not  in  the  crude  oil.  The  author  asserts  that  this 
statement  is  incorrect,  and  that  the  oils  from  which  the 
dierucin  had  crystallised,  had  not  been  refined  in  any 
way.  In  his  o|)inion  the  dierucin  was  probably  formed 
in  the  oil  through  the  hydrolytic  action  of  water  on  the 
trierucin  and  was  not  originally  present  in  the  rape  seed, 
for  the  separation  of  the  diglyceride  was  exceptional, 
and  was  only  noticed  in  the  case  of  some  twelve  barrels 
of  ra|K!  oil  out  of  many  thousand  examined.  Yet  there 
was  ordy  a  small  projjortion  of  moisture  [)iesent  in  any 
of  the  oils,  HO  that  this  ex])lanati()ii  is  not  altogether 
satisfactory.  P<jHsibly  the  hydrolysis  might  have  been 
started  through  the  seeds  being  transported  in  a  moist 
state  and  in  warm  weather. — C,  A.  M, 

Luhricfiling  oils  containing  saponifiable  fata;    Delerminu- 

lion  of  the  saponification  value  of .     H,  Schreibor, 

J.  Amcr.  Chem.  Soc,  1907,  29,  74—75. 
The   ordinary    method   of   saponilication    with    alcoholic 
potaasium  hydroxide  solution   is  tedious,   and  tends  to 
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give  too  high  values,  due,  in  part,  at  all  events,  to  the 
action  of  the  alkali  on  the  glass.  The  addition  of  benzene 
to  the  alcoholic  alkali  has  been  found  to  obviate  these 
drawbacks.  About  5  grms.  of  the  oil  are  mixed  with 
25  to  50  c.c.  of  approximately  ]^/2  alcoholic  potassium 
hydroxide  solution,  and  25  to  50  c.c.  of  benzene,  so  as 
to  obtain  a  clear  solution  on  warming  the  flask.  AVhere 
it  has  been  necessary  to  use  as  much  as  50  c.c.  of  the 
benzene,  a  little  neutral  alcohol  may  be  required  to  make 
the  solution  quite  clear.  The  Erlenmeyer  flask  is  then 
heated  on  the  top  of  a  hot  water  bath,  but  not  in  direct 
contact  with  the  steam,  and  the  solvent  that  evaporates 
is  condensed  by  means  of  a  reflux  condenser.  Thirty 
minutes  was  found  sufficient  for  the  saponification  of  any 
oil  tried,  and  the  presence  of  benzene  did  not  interfere 
with  the  titration.  Test  experiments  with  mixtures  of 
known  composition  are  described  to  show  the  accuracy 
of  the  method. — C.  A.  M. 

English  Patents. 

Oils,  fats,   resins,  syrups,  varnishes,  and  the   like  ;    Pre- 
paration for  uncolouring -.     T.   Macherski  and  E. 

Koperski,  Brest-Litowsk,  Russia.  Eng.  Pat.  22,942, 
Nov.  8,  1905. 

Bone  black  or  other  form  of  carbon,  preferably  purified 
by  extraction  with  hot  hydrochloric  acid  and  then  washed 
and  dried,  is  intimately  mixed  vnth.  finely-powdered  zinc 
in  the  proportion  of  about  1  to  7  per  cent.,  and  with  10  to 
70  per  cent,  of  graphite,  the  quantities  of  these  substances 
varying  with  the  amount  of  colour  to  be  removed.  In 
the  case  of  edible  oils  and  sugar  solutions,  the  decolorising 
power  of  the  mixture  is  increased  by  the  addition  of 
0-1  to  1-0  per  cent,  of  sodium  carbonate.  The  preparation 
is  used  with  oils,  &c.,  in  the  proportion  of  1  to  10  per 
cent.— C.  A.  M. 

Fat-melting  pans  or  digestors  ;   Impts.  in ,  applicable 

also  to  oil  boiling  and  distilling  apparatus.  FuUerton, 
Hodgart,  and  Barclay,  Ltd.,  and  A.  J.  Liversedge, 
Paisley.     Eng.  Pat.  5841,  March  10,  1906. 

Claim  is  made  for  a  cylindrical  apparatus,  with  flat  or 
only  slightly  domed  bottom,  the  axis  of  which  is  inclined 
at  an  angle  (of  say  30°  to  40°)  from  the  vertical.  This 
causes  the  heat  to  be  applied  beneath  the  material  to 
a  greater  extent  than  in  ordinary  vertical  pans.  It  also 
promotes  the  circulation  of  the  contents,  and  thus  shortens 
the  time  of  extraction,  whilst  the  chance  of  the  substance 
burning  through  too  long  a  stationary  contact  with  the 
heated  wall  of  the  apparatus  is  reduced.  The  heating 
is  preferably  done  by  means  of  a  steam  jacket,  and  in 
this  case  it  is  advantageous  to  admit  the  steam  at  two 
or  more  points,  preferably  below  the  material,  instead  of 
only  at  one  point. — C.  A.  M. 

United  States  Patents. 

Butter,    oils,    fats,    t&c.  ;     Apparatus    for    refining . 

W.  F.  Jensen,  Lincoln.  Nebr.  U.S.  Pat.  837,069, 
Nov.  27,  1906. 

The  apparatus  consists  of  an  air-tight  tank  having  a 
conical  bottom  and  provided  at  the  top  with  a  pipe 
which  is  in  connection  with  an  exhaust  pump.  A  second 
pipe  also  enters  the  top  of  the  vessel  and  reaches  nearly 
to  the  bottom.  The  oil,  &c.,  is  placed  in  the  vessel  and 
there  subjected  to  a  blast  of  air.  The  bottom  of  the 
second  or  air-inlet  pipe  terminates  in  a  perforated 
diaphragm,  the  perforations  being  so  constricted  as  to 
admit,  during  the  action  of  the  exhaust  pump,  only  a 
limited  supply  of  air  to  the  tank. — W.  P.  S. 

Saponifying  fats  and  oils  ;    Method  for  obtaining  material 

for .     M.     Nicloux,    Paris.     U.S.     Pat.     837.710, 

Dec.  4,  1906. 

See  Fr.  Pat.  335,902  of  1903  ;  this  J.,  1904,  327.— T.  F.  B. 

Soap  ;    Apparatus  for  producing  bars  of .     K.    E. 

Markel,  Warrington.     U.S.  Pat.  838,127,  Dec.  11,  1906. 

Sj!E  Eng.  Pat.  23,187  of  1904  ;  this  J.,  1905,  897.— T.  F.  B. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

{Continued  from  page  105.) 

(.4.)— PIGMENTS,    PAINTS. 

Lead  acetate  solution  ;  Action  of  carbon  dioxide  upon . 

A.  Altmann.     VII.,  page  149. 

English  Patents. 

White   lead ;     Drying   of  pulp .     H.    A.    E.    Smith, 

London.  Eng.  Pat.  2045,  Jan.  26,  1906. 
The  pulp  falls  from  a  hopper,  at  a  rate  which  can  be 
regulated,  upon  the  external  surface  of  two  or  more 
steam-heated  cylinders,  which  have  both  a  rotative  and 
reciprocative  motion.  The  latter  motion,  which  is  pro- 
duced by  a  combination  of  a  worm  and  worm-wheel 
carrying  an  eccentric  pin  connected  with  a  fixed  rod, 
distributes  the  pulp  evenly  over  the  cylinders,  and  prevents 
the  latter  from  becoming  grooved.  The  dry  white  lead 
is  removed  from^the  cylinders  by  scrapers,  and  falls 
directly  into  the  barrels.  As  the  whole  machine  is 
enclosed  in  a  casing  connected  with  a  chimney,  no  dust 
is  disseminated. — M.  J.  S.  L  u.  i 

Paint  and  varnish  remover.     C.   Ellis,  New  York.     Eng. 
Pat.  3413,  Feb.  12,  1906. 

See  U.S.  Pat.  817,141  of  1906  ;  this  J.,  1906,  434.— T.  F.  B. 

(J5.)— RESINS,    VARNISHES. 

English  Patents. 

Oils,  fats,  resins,  syrups,  varnishes,  and  the  like  ;_  Pre- 
paration for  uncolouring  — ■ — .  T.  Macherski  and  E. 
Koperski.  Eng.  Pat.  22,942,  Nov.  8,  1905.  XII., 
this  page. 

Varnishes,  lacquers,  and  the  like  ;  Apparatus  for  measuring 

the    resistance    to   scratching    of .     A.    P.    Laurie, 

Colinton,  and  F.  G.  Baily,  Juniper  Green,  Midlothian. 
Eng.  Pat.  3486,  Feb.  13,  1906. 

The  inventors  claim  the  use  of  a  blunt  point,  applied 
with  a  known  and  variable  pressure,  to  a  surface  coated 
with  a  varnish,  lacquer,  or  enamel,  to  determine  by 
scratching  the  hardness  and  toughness  of  the  laj^er,  in 
the  manner  and  with  the  apparatus  described  in  this  J., 
1906,   819— 820.— T.  F.  B. 

(C.)— INDIA-RUBBER,    &c. 

Rubber  industry  of  NortJiern  Nigeria.     Bd.  of  Trade  J., 
Feb.  7,  1907.     [T.R.J 

Rubber  formed  nearly  three-fourths  of  the  total  value 
of  the  exports  from  Northern  Nigeria  for  the  year  1905-6, 
namely,  about  £101,207,  but  it  is  feared  that  this  has  been 
obtained  at  the  cost  of  a  considerable  destruction  of  the 
rubber  vines,  by  digging  uj)  the  roots,  from  which  a  very 
low  grade  rubber  is  prepared.  However,  the  new  Forestry 
Proclamation  (which  came  into  operation  on  1st  October, 
1906)  holds  the  purchaser  responsible  that  no  "  root 
rubber  "  is  bought  or  exported.  The  regulations  also 
contain  full  rules  for  tapping,  &c.,  which  so  far  as  possible 
will  be  enforced  by  the  increased  political  staff. 

India-rubber  ;  Influence  of  barium  sulphate  on  the  vulcani- 
sation  and   oxidation   of ,     R.    Ditraar.     Gurami- 

Zeit.,  1907,  21,  418—419. 

Peruvian  rubber  was  mixed  with  4  per  cent,  of  sulphur 
and  rising  proportions  of  sifted  precipitated  bary tes  ( barium 
sulphate),  and  vulcanised  for  two  hours  at  six  atmospheres 
pressure.  The  products  were  tested  mechanically.  It 
is  found  that  the  addition  of  barytes  up  to  25  i>er  cent. 
leaves  both  breaking  strain  and  elongation  approximately 
the  same  as  when  barytes  is  absent.  In  the  oxidising 
test,  rubber  with  4  percent,  of  barytes  shows  a  maximum 
of  avidity,  absorbing  1-29  per  cent,  of  oxygen  in  two  and 
a  half  days  at  100°  C.  ;  with  G  and  7  per  cent,  of  barytes, 
the  oxidisability  diminishes. — \V.  A.  C. 
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Enoush  Patkst. 

Cement    eompotition.     J.    Nbv,    Hordoaiix.    Franco,    and 
V.  Revello,  Cartliff.     Eng.  rjit.  lt>3r>,  Jan.  22,  190C. 

This  cementing  coniix»sition  is  nm^lo  by  mixing  thoroughly 
in  approximately  e(|ual  projH>rtions  rubber  (caoutchouc), 
dissolveil  to  form  a  thick  solution  in  benzine  or  other 
niblvr  solvent,  and  white  leatl.  The  mass  is  maile 
plastic  or  Hijuid  to  the  nniuireil  degree,  to  suit  the  materials 
to  b<>  united,  bv  the  a*lmi.\ture  of  a  rubber  solvent  and 
linseed  oil— W!  C.  H. 

I'NiTEn  States  Patents. 

Vulcanising   proctM.     H.    W.    Morgan.    Cleveland,    Ohio. 
U.S.  Pat.  S37.S60.  Dec.  4,  1906. 

RuBBKR,  putta-pen'ha,  or  the  Uke  is  dissolved  in  a  suitable 
Bolvent.  sulphur  is  added,  and  the  mixture  is  subjected 
to  the  action  of  ozone,  and  afterwards  vulcanised. — A.  S. 

Jtubber  and  ebonite  ;    Treatment  ami  tittlisation  of  waste 

rulcanistd  .     V.   de    Karavodine,   Assignor   to    B. 

Roux,  Paris.     I'.S.  Pat.  838,419,  Dec.  11,  1906. 

Skk  Ft.  Pat.  .^.^'<,94.->  of  HK)3  ;  this  J.,  1904,  991.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,    SIZE. 

(Cuniinued  front  page  100.) 

Tanbark ;    Consumption   of in  the    United  States. 

U..*?.  Forest  Service  Circular,  No.  42.     [T.R.] 

Thb  rejK)rts  of  477  tanneries  show  that  799,755  cords  of 
bendock  bark  and  304.290  cords  of  oak  bark  were  con- 
sumed in  the  I'nited  States  during  1905  ;  the  total  value 
amounted  to  $8,232,457.  The  consumption  is  less  than 
that  of  190f>  by  512.020  cords ;  the  consumption  of 
extracts,  however,  ha.s  increased  from  67,043  barrels 
(of  500  lb.)  to  2*»2.399  barrels  (hemlock,  52,430;  oak, 
187.635;  chestnut.  51.224  ;  palmetto,  1110  barrels). 

Tanniii  ;    Direct  determination  of [in  quebracho  hark 

and  ejtract].     H.  Franke.     Pharm.  Centralh.,  1906,  47, 
599. 

0*20  OBM.  of  tannin  (or  50  c.c.  of  a  solution  obtained  by 
extracting  20  grm.s.  of  the  bark  with  1000  c.c.  of  water)  is 
dixHolved  in  100  c.c.  of  water  and  treated  with  150  c.c.  of 
4<)  per  cent,  formaldehyde.  The  mixture  is  gently  boiled. 
and  25  c.c.  of  25  jx-r  cent,  hydrochloric  acid  are  added. 
After  heating  for  ten  minutes,  the  precipitate  aggregates  ; 
the  mixture  in  allowed  to  stand  for  30  minutes,  the  pre- 
cipitate is  collected,  wa.shed  first  with  water,  then  with 
alcohol,  and  finally  with  ether  ;  it  is  then  dried  at  110°  C. 
and  weighed  a.-  methylene-quebraeho-tannic  acid. 
C',,Hn<^)i7.  In  the  ca«e  fjf  extract.-*,  an  equivalent  amount 
i«  duHKolvftd  in  water,  and  an  aliqufit  jtortion  taken  for 
the  determination.  The  method  compares  favourably 
with  the  hide-powder  process. — J.  O.  B. 

Enou-Sii  Patent. 

Leather  ;    Drying .     K.  Pim,  Maghull,  Lanes.     Eng. 

Pat.  310.  .Jan.  5,   1906. 

Thr  Ifa'her  butts  are  hung  in  a  dosed  chamber,  the  air 

'  *  "    ;-  not  'hnnifMl,   but  i.s  kept  below  tin;  point  of 

by    the    jirenence    in    the    chamber    of    pip<;H, 

artilii  jAJIy    refrigerated    by   the   circulation   of 

•  >r  bv  oth«T  suitable  meanH.    The  moisture  which 

'  'm  the  \n]ifft  fall.H  into  gutters,  by  which  it  is 

convened  oat  of  the  chamber. — M.  J.  S. 

U51TEIJ  Statm  Patents. 

iMUxnning  mineral-   or  ehrrrnie-tanrud  leather   or  leather- 

tnutr  ;    Prtjctt*  for .     A.  K.  WeitiH,  jun.,  Hilchen- 

lj«rh,  Germany.  U..S.  lat.  837.016,  .Nov.  27,  1906. 
Thb  p«t«nt  relate*  to  a  firoretw  of  detanning  mineral- 
or  rhrome-tanne<!  l«alh«T  or  Uath«T-waMle  jircjiaratory 
to  the  manufacture  of  glne  therefrom.  The  material  is 
treated  with  an  alkaline  Molution,  washed  thoroughly  in 
water,  steeperl  in  hydrrx hloric  acid,  again  washed  with 
water,  Bod  neutralised.— A.  S. 


Composition  of  matter  [Artificial  leather].     W.  H.  Smith, 
Philadelphia,  Pa.     U.S.  Pat.  837,351,  Dec.  4,   1906. 

The  product  claimed  consists  of  stearic  acid,  3  parts  ; 
Chinese  w  ood-oil  (tung  oil),  5  ;  acetone,  50  ;  nitrocellulose 
20  ;    a  pigment,  12  ;    and  pulverised  leather,  10  parts. 

— A.  S. 

Leather  ;     Artificial ,   and   process  of   making   same. 

S.  Meers,  New  York.     U.S.  Pat.  837,700,  Doc.  4,  1906. 

See  Fr.  Pat.  369,220  of  1906  ;  this  J.,  1907,  lOG.— T.  F.  B. 


XV.— MANURES.  &c. 

(Continued  from  page  10().) 

United  States  Patents. 

Fertiliser ;     Process    of   making .     W.    R.    Luckey, 

Evadale,  Tex.     U.S.  Pat.  838,036,  Dec.  11,  1906. 

Successively  superimposed  layers  of  organic  material 
are  treated  with  a  solution  of  a  mi.xture  of  approximately 
equal  parts  of  potassium  hydroxide,  ammonium  nitrate, 
copper  sulphate,  and  soda  ash.  Subsequently  the  layers 
are  sprinkled  with  sodium  chloride  and  slaked  lime,  and 
lastly  sulphuric  acid  may  be,  but  is  not  necessarily, 
added.  The  layers  are  then  left  undisturbed  until  the 
organic   matter  is  decomposed. — E.  S. 

Manure  ;    Process  of  preparing .     J.  Hammerschlag, 

Strassburg,    Germany.     U.S.    Pat.    838,108,    Dec.     11, 
1906. 

See  Fr.  Pat.  340,449  of  1904  ;  this  J.,  1904,  831.— T.  F.  B. 


XVI.-SUGAR,   STARCH,    GUM,    &c. 

(Continued  from  page  lO-i.) 

Beetroot    samples ;    Preservation    of bi/    packing    in 

diffusion  pulps.     M.   de  Molinari.     Bull.   Agric,    1900, 
22,  567—570.     Bull.   Soc.  chim.  Belg.,   1907,  21,  45. 

Beetroots  required  for  analysis  can  be  preserved  for 
several  days  without  appreciable  changes  in  their  sugar 
contents,  provided  they  are  kept  entire.  But  when  the 
beets  are  cut  up  in  quarters,  and  are  packed  in  diffusion 
l)ulp,  as  is  the  general  practice,  considerable  losses  of  sugar 
take  place  ;  such  losses  were  found  to  amount  to  2'09 
and  1  -80  per  cent,  in  the  coui'se  of  only  two  days. — J.  F.  B. 

Aldol,  penta-erythrose,  and  the  action  of  copper  acetate  on 
the  hexoses.  A.  F.  McLeod.  Amer.  Chem.  J.,  1907,  37, 
20—50. 

Aldol  and  penta-erythrose. — Aldehydes,  in  which  the 
carbon  atom  carrying  the  aid'  liyde  (CH(^)  group  has 
one  or  more  hydrogen  ;.toms  attached  to  it,  undergo,  in 
part,  an  aldol  condensation  on  treatment  with  alkali. 
The  author  has  observed  that  acetaklehyde  does  not 
condense  to  aldol  if  the  alkalinity  is  below  a  certain  limit 
(()•!  per  cent,  in  the  case  of  sodium  and  calcium  hydroxides). 
Formaldehyde  is,  of  all  the  aldehydes,  most  sensitive 
towards  alkalis.  By  treatint;  an  aqueous  mixture  tA 
formaldehyde  and  acetaldehyde  with  alkali  (less  than 
0-1  percent,  of  the  latter),  a  condensation  occurs,  which, 
ac;cording  to  Nef,  proceeds  thus  :  — 

3H(JCH<-t-  H-CH2CHO ► 

Hydroxymethylene 

HOCHgCHHCHO  +  2H0CH< ► 

Hydracrylic  aldehyde 

(HOCHi,)iiCHCHO  +  HOCH< ».(H0CH.^)3CCH0 

/3/3'-DI  hydroxy  isobutyric  Peiita-erytliroae 

aldehyde 


(CH,()H)3 


CCHO  +  >CHOH  +  2H-(  )H- 

I      I 


(H())i,C  H0H-f(CH20H)3:  CCHgOH 
Fenta-erythritol 


Feb.  28,  1907.] 
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The  author  has  tested  the  validity  of  the  above  scheme 
by  treating  a  mixture  of  acetaldehyde  and  formaldehvde 
1  mol.:3  mols.)  with  small  quantities  of  sodium  hydroxide, 
and  has  obtained  crude  penta-erythrose  as  a  thick,  yellowish 
oil  which  appeared  to  contain  relatively  large 
amounts  of  /3,c!'-dihydroxyisobutyric  aldehyde.  The  crude 
penta-erythi'ose  was  very  soluble  in  water  and  alcohol,  and 
reduced  Fehling's  solution  on  warming ;  attempts  to 
convert  it  into  the  solid  state,  or  into  a  crystalline  deriva- 
tive, wer?  unsuccessful.  On  reduction  with  sodium 
amalgam  in  dilute  acid  solution,  it  yielded  a  fair  amount 
of  crude  penta-erythritol.  The  author  also  showed  that 
hydracrylic  aldehyde  was  an  intermediate  product  of 
the  above  reaction :  by  treating  an  aqueous  solution  of  a 
mixture  of  formaldehyde  and  hydracrylic  aldehyde 
(2  mols.:l  mol.)  with  small  quantities  of  sodium  hydroxide, 
an  almost  quantitative  yield  of  crude  penta-erythrose 
being  obtained. 

Action  of  aqueous  copper  acetate  on  the  hexoses. — The 
author  has  also  determined  the  amounts  of  cuprous  oxide, 
carbon  dioxide,  and  formic,  glycollic,  and  oxalic  acids, 
formed  from  100  grms.  of  dextrose,  laevulose,  and  fZ-galac- 
tose,  by  eight  hours"  heating  on  a  boiling  water-bath  with 
an  excess — 10  mols. — of  aqueous  copper  acetate.  It  was 
found  that  more  oxygen  was  taken  up  during  the  decompo- 
sition of  lifivulose  than  during  that  of  dextrose  ;  this  was 
due,  in  part,  to  the  fact  that  less  unchanged  sugar  was 
found  at  the  end  of  the  experiment  in  the  case  of  Isevulose 
than  in  that  of  dextrose.  More  carbon  dioxide  was 
formed  in  the  decomposition  of  Isevulose  than  in  that  o^ 
dextrose.  The  amounts  of  oxygen  taken  up,  and 
of  carbon  dioxide  formed,  in  the  oxidation  of  f?-galactose 
were  noticeably  less  than  in  the  case  of  Isevulose  or  dex- 
tro.se.  The  author  has  also  sho^^^l  experimentally,  (1) 
that  the  formic  acid  and  carbon  dioxide  obtained  in  the 
oxidation  of  the  hexoses,  cannot  be  produced  by  decompo- 
sition of  the  oxalic  acid  formed  as  an  intermediate  pro- 
duct; (2)  that  the  oxalic  acid  obtained  cannot  be 
produced  by  an  oxidation  of  glycollic  acid;  (3)  that  the 
carbon  dioxide  obtained  from  the  hexoses  cannot  be 
produced,  to  any  appreciable  extent,  by  an  oxidation 
of  formic   acid. — -L.  E. 

Sugar  ;    Method  for  the  determination  of .     I.  Bang. 

Biochem.     Zeits.,    1906,    2,     271—290.     Chem.-Zentr., 
1907,  1,  375. 

The  method  is  based  on  the  fact  that  cuprous  oxide 
in  presence  of  potassium  thiocyanate  forms  cuprous 
thiofvanate  if  the  solution  contain  no  fixed  caustic 
alkalis,  but  only  alkali  carbonate.  The  copper  left 
unreduced  by  the  sugar  is  determined  by  conversion 
into  cuprous  thiocyanate  by  hydroxylamine.  The 
copper  solution  is  prepared  by  dissolving  250  grms.  of 
potassium  carbonate,  50  grms.  of  potassium  bicarbonate, 
and  200  grms.  of  potassium  thiocvanate  in  about  600  c.c. 
of  water  at  50°— 60°  C,  cooling  to  30°  C,  adding  12-5  grms. 
of  crystallised  copper  sulphate  dissolved  in  75  c.c.  of 
water,  allowing  to  stand  for  24  hours,  filtering,  and 
making  up  to  1  litre.  In  carrying  out  the  determination, 
10  c.c.  of  the  sugar  solution  are  treated  in  a  200  c.c.  flask 
with  50  c.c.  of  the  copper  solution,  the  solution  is  heated 
to  boiling,  and  boiled  gently  for  three  minutes.  The  whole 
is  then  rapidly  cooled,  and  titrated  till  colourless  with  a 
solution  containing  6-55  gi-ms.  of  hydroxylamine  sulphate 
and  200  gi-ms.  of  potassium  thiocyanate  in  2  litres. 
50  c.c.  of  the  copper  solution  correspond  to  about  60  mgrms. 
of  sugar  (50  mgrms.  of  dextrose  =  0-1376  grm.  of  copper). 
The  method  is  stated  to  be  as  accurate  as  the  gi-avimctric 
process. — A.  S. 

Sugar  ;  New  test  for .     H.  J.  H.  Fenton.      Lancet. 

Jan.  26,  1907.  Pharm.  J.,  1907,  78,  107. 
The  reaction  depends  upon  the  fact  that  all  carbohydrates 
of  the  hexose,  or  polyhexose  type  (such  as  dextrose, 
lajvulose,  cane  sugar,  milk  sugar,  or  nialto.se)  yield  a  certain 
amount  of  bronio- methyl  furfural,  CH2Br.C4H2O.CHO, 
when  acted  upon  by  hydrobromic  acid  under  appropriate 
conditions  ;  and  further,  that  the  latter  substance  reacts 
with  malonic  ester  in  presence  of  alkalis,  giving  rise  to  a 
product  the  solutions  of  which  exhibit  a  powerful  blue 
fluorescence.     The   conditions    most    favourable    for   the 


action  of  hydrobromic  acid  are  obtained  when  phosphorus 
tribroraide  is  dissolved  in  some  inert  solvent,  such  as 
toluene,  and  the  solution  is  heated  with  the  carbohydrate 
in  presence  of  water  ;  excess  of  water,  however,  must  be 
avoided.  The  test  is  most  conveniently  applied  in  the 
following  way:  Pour  a  small  quantity  (4  or  5  c.c.)  of 
the  sugar  solution  on  to  an  excess  of  solid  anhydrous 
calcium  chloride  so  as  to  form  a  semi-solid  or  pasty  mass. 
Add  to  this  10  c.c.  of  toluene  containing  two  or  three  drops 
of  phosphorus  tribromide,  and  then  carefully  boil  the 
mixture  for  a  few  minutes.  Pour  off  the  toluene 
solution  and,  after  cooling,  add  to  it  about  1  c.c.  of 
malonic  ester  and  a  little  alcohol.  On  neutralising  the 
mixture  by  adding  alcoholic  potash,  drop  by  drop,  a 
characteristic  pink  colour  will  usually  be  observed.  The 
mixture  is  now  considerably  diluted  with  alcohol  and  a 
few  drops  of  water,  when,  if  sugar  were  originally  present, 
the  solution  will  exhibit  a  beautiful  blue  fluorescence. 
The  reaction  appears  to  be  a  specific  one  for  carbo- 
hydrates which  contain  six  or  more  atoms  of  carbon  in  the 
molecule,  and  may  therefore  be  used  to  distinguish 
hexoses  from  pentoses  or  other  lower  sugars. 

Eri/thritol ;      Synthesis     of     .      Lespieau.      XXIV., 

page  189. 

Starch;    The  diastolic  conversion  of .     H.  A'anl^er. 

XVIL,  see  below, 

■''tarch  and  glycogen  [in  foodstuff s'\  ;    Quantitative  separa- 
tion of -.     E.   Bauer  and  E.  Polenske.     XVIII.4., 

page  103. 

English  Patent, 

Oils,  fats,  resins,  syrups,  varnishes,  and  the  like  ;   Prepara- 
tion  for    uncolouring .       T.    Macherski     and     E. 

Koperski.     Eng.    Pat.    22,942,    Nov.    8,    1905.     XII., 
page  159. 


XVIL— BREWING,  WINES,  SPIRITS,  &c. 

{Contimied  from  page  110.) 

Starch  ;    The  diastatic  conversion  of .     H.  Van  Laer. 

Bull.  Soc.  chim.   Belg.,   1907,  21,  8—20. 

In  a  critical  review  the  author  gives  an  account  of  the 
recent  work  of  Jlaquenne  and  Roux,  Fernbach,  and  Wolff 
(see  this  J.,  1905  and  1906),  on  the  composition  of  starch 
and  its  saccharification  by  malt  extract.  For  purposes 
of  comparison  the  main  conclusions  of  earlier  workers 
are  set  forth  as  representing  the  views  hitherto  accepted. 
The  substantial  identity  of  the  soluble  component 
(amylose)  of  the  starch  granide  and  the  insoluble  modifica- 
tion of  it  formerly  known  as  "  amylocellulose,"  had  been 
foreshadowed  by  Duclaux  and  by  Brown  and  Heron. 
The  hypothesis  of  the  existence  of  a  separate  gelatinisable 
constituent,  amylopectin,  is  accepted  by  the  author, 
although  the  body  has  not  yet  been  isolated.  Dealing  with 
the  new  work  on  the  saccharification  of  starch  by  malt 
diastase,  the  author  points  out  that  none  of  the  earlier 
work  has  been  controverted  ;  it  has  merely  been  extended 
and  the  results  interpreted  in  a  somewhat  different  manner. 
The  fact  that  the  resistance  of  the  so-called  "  stable- 
dextrin  "  to  further  saccharification  is  only  relative, 
according  to  the  conditions  and  time,  and  not  absolute, 
liad  long  been  recognised.  Ling  and  Davis  had  obtained 
96 — 97-6  per  cent,  of  maltose  by  the  prolonged  sacchari- 
fication of  certain  starches.  Ling  had  also  shown  that 
dextrose  is  invariably  formed  as  a  product  of  the  sacchari- 
fication when  the  conversion  is  effected  at  temperatures 
above  60°  C.  ;  this  circumstance  will  have  to  be  taken 
into  account  by  the  French  chemists  when  they  extend 
their  investigations  to  higher  temperatures.  The  con 
version  of  amylose  must  be  regarded  as  taking  place,  at 
temperatures  below  60°  C,  very  rapidly  and  without  the 
production  of  dextrins ;  the  "  stable  dextrin  "  which 
then  remains  is  to  bo  regarded  as  the  product  of  the  lique- 
faction of  the  amylopectin  constituent ;  this  dextrin 
exists  ready  formed  in  all  preparations  of  "  soluble 
starch."     Dextrins  of  quite  another  kind  are  prodycetl 
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froiu  the  aniylosc  ii.solf  whfrn  saooharification  is  rondxicted 
at  teiuptTHturfs  above  (>(•  V.  These  doxtrins  aie  easily 
saecharitieii  bv  iiialt  diastrtse.  and  oorrcspond  with  the 
lualtodextriiis"  of  Hrown  and  .Morris.  The  dextriiious 
|iroduets  of  the  s;uiharitiiatiou  of  ordinary  starch  at  hish 
temv>eraturt'*  an-  mixtures  of  both  kinds  of  dextrin,  the 
older  iuvestikrators  attributinj:  their  oomplexity  to  the 
moditu-ation  "of  the  diastase  by  heat,  whilst  tlie  more 
recont  investij;ators  attribute  it  to  the  lieterogeneouB 
nature  of  the  stareh  granule  itself. — J.  F.  B. 

Saeeharom^e.*  ;   Inftuenee  of  spectral  colours  on  the  sporu- 

latio»   of .     J.    E.    Purvis   and    0.    R.    Warwick.    1 

(•mb.  Phil.  Soo.  Proc..  1W7.  14,  34—40. 
C^'LTfRKs  of  5.  cnrtvigur  1..  S.  EUipsoideua  I.,  6.  Pastori- 
auM.*  11. .  and  Unplish  brewery  yeast  were  brought  into  a 
fresh,  healthv  eondition.  and  "then  sown  on  gypsum 
hloiks  for  sjwrulation  tests  at  24 —'20°  C.  These  tests 
n-erf  made  in  boxes  with  fronts  of  glass  of  different  colours, 
and  obeervations  were  made  at  certain  intervals  of  time. 
It  was  found  that  the  red  rays,  or  rays  of  low  refrangi- 
bilitv.  aiceleratetl  the  formation  of  spores  more  than 
when  the  cells  were  incubated  under  the  influence  of  white 
light  :  and  they  apj>eared  to  stimulate  the  activity  of  the 
sponilation  moie  quickly  than  when  the  development 
took  place  in  the  dark,  "although  in  the  latter  case  the 
Rporulation  seemed  to  be  completed  in  about  the  same 
tune  as  in  the  red  linht.  The  green  rays  appeared  to 
retard  the  development  of  the  spcres.  The  blue  and  the 
violet  rays  retarded  the  sixirulation  more  markedly  than 
the  green  rays.  The  ultra-violet  rays  and  radium  rays 
were  still  more  effective  in  the  retardation,  and  they 
appeared  to  have  the  further  effect  of  influencing  detri- 
mentally the  vitaUty  of  the  cells  when  the  latter  were 
expowd*  to  them  for  some  time. — J.  F.  B. 

8port.a :    Ckemical  action   of  .     J.    Effront.     Monit. 

Soient.,  1907,  81—87. 
Whix  a  solution  containing  soluble  starch,  coagulated 
0ge-albumin,  and  a  small  proportion  of  sodium  phosphate 
isneated  in  an  autoclave  for  two  hours  at  110°  C,  and 
afterward*  maintained  at  45"  C.  the  starch  and  albumin 
undergo  i  onsiderable  hydrolysis,  which  is  caused  by 
diaAtatic  and  proteolytic  enzymes  secreted  by  spores  of 
BacUluji  suhtiliA.  Bacterial  spores  can  thus  be  brought  to 
a  peculiar  condition  in  which,  although  they  lose  the 
eaaential  properties  of  living  cells,  they  preserve  their 
power  of  proaucing  enzymes.  The  secretion  of  the  latter 
increaaes  with  the  difficulty  experienced  by  the  spore 
in  developing,  and  reaches  a  maximum  when  the  spore 
become*  rompletely  sterile.  The  chemical  actions  taking 
place  in  milk,  wine,  or  Ijeer  after  sterilisation  are  to  be 
attributed  to  the  presence  of  such  bacterial  spores  arrested 
in  their  development.  Seeing  that  the  sj>f)re8  of  Bacillvfi 
md)tUi«  are  always  present  in  footl,  and  that  they  are 
capable  of  exertinL'  Hu<h  a  high  diastatic  jwwer,  it  is 
probable  that  thev  J'lay  an  im|K>rtant  part  in  digestive 
phenomena.— T.  H.  P. 

Oaraimfi ;      ¥\dlrriC     earth     ttst     for in     vinegar. 

•    W.  L.  Dubois.     .1.  Amer.  fhem.  Soc,  I<K)7.  29,  75—77. 

1%  examining  the  value  of  this  widely-employed  method, 
eleven  sampU-s  of  pure  fider  vinegar,  as  different  as  possible 
in  aptaearanr^.  were  trcat«d  with  various  wpecimens  of 
fuller  s  earth  in  the  proportion  of  25  grms.  to  50  c.c.  The 
mixture  was  allowe<l  to  stand  for  3^)  minutes  and  then 
filtered,  and  the  rolour  of  the  filtrate  comijared  in  a 
Dubrmrq'*  rrjorimeter  with  that  of  the  untreat<;d  vinegar 
Altered  in  th'  v       It  was  found  that  the  amount 

of  rolour  r<'i  'I   from  nothing  to  72  |kt  cent., 

and  that  th<-  ,      ,  i   ilw)  varied  with  the  nature  of  the 

earth.  Thus,  for  example,  a  sample  of  vinegar  which 
would  have  fi«*n  regardwl  as  pure  when  treated  with  one 
earth,  woidd  lie  rtmoulfTfil  doubtful  on  the  results  obtained 

'cn  by  a 

!<•  »»f  earth   fin\f   uniform   results. 

•d  no  rolour  from  one  Hample  of 

1    72   fier  eent.   from   another   jiure 

111    tht;   niitlior's  opinion    the   test   can   only    Ite 


Ih-*   • 
'I 
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or  none  is  removed,  the  vinegar  may  be  regarded  as  pure, 

but  in  the  case  of  the  large  number  of  vinegars  which  lose 
from  25  to  75  per  cent,  of  their  colour  on  treatment  with 
fullers'  earth,  the  luclhod  is  quite  unreliable. — C.  A.  M. 

English  Patents. 

Mtili  citmd  or  wort  ;    Production  of .     F.  Faulkner, 

Birmingham.     Eng.  Pat.  7702,  March  30,   1906. 

The  grist  is  subjected  to  a  preliminary  mashing  at  an 
initial  temperature  of  about  125°  F.,  and  the  liquid  is 
continuously  circulated  through  the  mash  during  this 
preliminary  operation,  which  lasts  for  thirty  to  forty 
minutes.  This  operation  is  conducted  in  a  special 
cylindrical  vessel  with  a  conical  lower  portion.  A  per- 
forated false- bottom  is  ))rovided  above  the  discharge 
opening,  so  as  to  support  the  grain.  During  the  mashing 
process  the  liquor  which  percolates  through  the  false  bottom 
is  withdrawn  by  an  external  pump  from  the  bottom,  and 
is  return  d  and  distributed  over  the  top  of  the  grist. 
At  the  end  of  the  operation  the  liquor  is  pumped  into  a 
decoction  tank,  in  which  it  is  rapidly  boiled.  The  drained 
mash  is  discharged  through  trap-doors  in  the  perforated 
bottom  and  is  p  vsscd  out  of  the  apex  of  the  tun  by  means 
of  a  screw  conveyor.  At  the  same  time  it  is  mixed  with 
the  boiling  liquor  from  the  decoction  vessel  by  means  of 
an  external  mixing,  machine  in  such  a  manner  that  the 
mixed  mash  arrives  in  the  mash-tun  proper  at  an  initial 
temperature  of  158°  F.— J.  F.  B. 

Malt ;    Process  for  obtaining  a  high  return  of  extract  from 

_.     c.  Lean,  London.     From  Gebr.  Se:^k,  Dresden, 

Germany.     En^'.  Pat.  13,838,  June  16,  1906. 


regarded  aa  a  (frflirninary  rme.      If  all  r-olour  is  reinr>ved, 
it  may  be  rrme|ude<l  that  caramel  is  preM;nt,  and  if  little 


Tmk  steely  Lij)s  of  the  malt  corns  which  in  the  usual  way 
of  milling  remain  attached  to  the  husks  and  escape  com- 
plete Hat:c'harification,  are  se[)aratc(l  from  the  husks  in  a 
special  mill,  and  arc  reduced  to  an  easily  saccharifial)le 
paste  by  boiling  them,  either  alone  or  together  with  the 
other  grits,  Ixifore  mashing  them  with  the  malt-flour  and 
husks.  The  malt  is  first  flushed  between  the  rollers, 
ti,  a.  (see  (i^un-),  and  the  product  falls  on  to  the  first  sieve, 
r',  of  the  (irst  sieve-box,  c.  This  sieve  allows  the  flour 
arid  the  fin<!  grits  to  pass  Ihrouvh  and  (lelivcrs  them 
through  the  pipe,  r/,  on  to  the  sloj)ing  floor,  I,  whence  they 
pass  to  the  outlet,  //.  'Hi"  husks  and  coarser  grits  pass 
from  the  sieve,  r',  to  the  sieve,  c^,  through  which  the 
grits  pass  and  are  delivered  by  the  pijx!  /,  to  the  second 
sieve   box,    /.-.^and   thence   to  the   outlet,  i.     The  huskn 
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with  the  adherent  steely  tips,  then  go  through  the  second 
pair  of  rollers,  bb,  and  the  product  is  treated  on  the  sieve, 
k^,  which  discharges  the  flour  on  to  the  floor,  I,  and  thence 
to  h.  The  husks  and  steely  tips  are  separated  by  the 
sieve,  k^,  the  steely  tips  and  coarse  grits  passing  through 
the  outlet,  i,  to  a  copper  in  which  they  are  boiled  to  a 
paste.— J.  F.  B. 


Beer,  stout,  cider,  and  other  fermented  liquids  ;  Process  of 

treating ,    and   apparatus   therefor.      P.   C.    Reid. 

Kelvedon,  Essex,  P.  K.  le  May,  Hatfield,  Herts,  T.  W 
Christian,  St.  Albans,  Herts,  and  E.  G.  Adlam,  Bristol 
Eng.  Pat.  3885,  Feb.  16,  1906. 

The  beer  is  run  from  the  fermenting  vats  into  conditioning 
vessels  ;  the  gas  evolved  in  the  latter  is  stored  in  a 
gasometer.  The  beer  is  next  pasteurised  in  a  vessel 
which  contains  (1)  a  coil,  through  which  brine,  at  the 
temperature  required  for  pasteurisation,  is  passed ; 
(2)  a  removable  perforated  chamber,  which  is  charged 
with  hops.  The  beer  is  then  forced,  by  pressure  of  the 
carbon  dioxide  in  the  gasometer,  into  a  refrigerator,  where 
it  is  cooled  to  about  60°  F.  ;  it  is  next  forced  into  two 
chilling  and  carbonating  vessels  successively,  where  it 
is  chilled  to  about  30°  F.  (by  cold  brine  passing  through 
coils  in  the  interior  of  the  vessels),  and  carbonat-ed  with 
gas  from  the  secondary  fermentation.  The  beer  is  then 
drawn  off,  filtered,  and  racked  off  into  casks  or  bottled. 
A  sterile  liquid,  without  yeast  deposit,  is  thus  obtained. 
The  same  process,  in  which  the  conditioning,  pasteurisation, 
chilling,  and  carbonating  are  effected  in  one  vessel,  is 
also  claimed. — L.  E. 

Impregnating  liquids  {beer,   tfec]  with  gases    and    raising 

them  under  the  action  of  such  gases  ;   Apparatus  for . 

G.  Chenot  and  L.  van  Genechten.  Eng.  Pat.  17,062, 
July  28,  1906.     I.,  page  141. 


Brewers'  grains  or  draff ;  Treatment  of ,  for  the  pro- 
duction therefrom  of  materials  suitable  for  use  as  yeast- 
food  and  for  other  purposes.  F.  Faulkner,  Birmingham, 
and  Saville's  (1902),  Ltd.,  Manchester.  Eng.  Pat.  1962, 
Jan.  25,  1906. 

The  object  of  this  invention  is  to  extract  the  nitrogenous 
and  starchy  matter  remaining  in  gi-ains  or  draff,  and  to 
convert  it  into  a  digestible  food-product.  The  grains 
are  immersed,  preferably  dii-ectly  after  removal  from  the 
mash-tun  and  whilst  still  hot,  in  water  containing  about 
0-5  per  cent,  of  sulphurous  acid  ;  the  mixture  is  digested 
under  pressure  {e.g.,  50  lb.  per  sq.  in.)  for  about  one  hour. 
The  pressure  is  then  released,  and  about  0*5  per  cent,  of 
sulphuric  acid  added  to  the  mixture,  which  is  again  digested, 
under  about  the  same  pressure  as  before,  for  about  two 
hours.  The  treatment  with  sulphurous  acid  converts 
the  nitrogenous  matter  into  a  digestible  form ;  that 
with  sulphuric  acid  saccharifies  the  starch.  The  liquor 
is  then  neutralised  with  whiting  or  chalk,  filtered,  and 
concentrated  in  vacuo  to  a  densitv  of  about  1400. — L.  E. 


United  States  Patent. 

[Sjnrit]  Distilling  and  rectifying  apparatus.  U.  Lorentz, 
Cristobal,  Canal  Zone,  Panama.  U.S.  Pat.  837,696, 
D.c.  4,  1906. 

The  claim  is  for  a  cylindrical  still  colunm  formed  of  burnt 
<lay,  glazed  on  the  outside  but  unglazed  within.  The 
colunm  !■<  filled  with  a  series  of  superposed  concavo- 
convex  partitions  or  diaphragms,  also  formed  of  porous, 
unglazed  burnt  clay.  Each  alternate  diaphragm  has  its 
concave  side  uppermost  and  has  the  apex  cut  away  so 
as  to  admit,  and  be  supported  by,  the  apex  of  the 
diaphragm  next  below,  which  has  its  convex  side  upper- 
most. The  upper  sides  of  the  diaphragms  are  provided 
with  ridges  to  direct  the  flow  of  the  "  mash  "  down  the 
column. — W.  H.  C. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS 

{Continued  from  page   111.) 

(.4.)— FOODS. 

Starch  and  glycogen  [in  foodstuffs]  ;  Quantitative  separation 

of .     E.  Bauer  and  E.  Polenske.     Schweiz.  Woch. 

Chem.  Pharm.,  1907,  45,  20—21. 

\yHEN  0-1  gnu.  of  a  mixture  of  soluble  starch  and  glvcogen  ia 
dissolved  in  30  c.c.  of  water,  and  the  solution  is'  treated 
with  II  g  ms.  of  finely-powdered  ammonium  sulphate. 
The  starch  is  precipitated  and  collected  on  a  tared  filter, 
and  washed  with  a  solution  of  11  grms.  of  ammonium 
sulphate  in  30  o.c.  of  water.  The  bulked  filtrate  is  diluted 
with  about  five  times  its  volume  of  water,  and  treated 
with  about  500  c.c.  of  alcohol,  which  pre  ipitates  the 
glycogen.  This  is  collected  on  a  tared  filter,  dried,  and 
weighed.  The  starch  precipitate  is  washed  free  from 
ammonium  s  Iph  vte  with  50  per  cent,  alcohol,  and  also 
dried  and  weighed.  Applying  this  method  in  the  case  of 
flesh  or  sausage  meat,  the  starch,  if  present,  is  first  rendered 
soluble  by  treatment  with  8  per  cent,  alcoholic  potash, 
and  the  solution  precipitated  with  alcohol.  Starch  and 
glycogen  are  thus  thrown  down  together,  when  they  are 
separated  as  described  above. — J.  0.  B. 

Fluorine  in  mineral  waters  :  Causes  affecting  the  deter- 
mination   of .     P.     Carle.     Compt.    rend.,     1907, 

144,  201—203. 

Ix  determining  fluorine  in  the  solid  residue  from  a  mineral 
water,  the  silica  must  be  removed  by  an  alkaline  treat- 
ment. If  it  be  rendered  insoluble  by  evaporation  -ftith 
hydrochloric  acid  there  is  danger  of  fluorides  being  decom- 
posed, and  the  fluorine  escaping  either  as  hydrofluoric 
acid  or  silicon  fluoride.  It  must  also  be  noted  that 
calcium  fluoride  is  slightly  soluble  in  water  containing 
carbon  dioxide.  The  author  concludes  from  his  own 
work  that: — (1)  X'atural  mineral  waters  (including  sea- 
water)  nearly  all  contain  fluorine  ;  only  four  or  five  out 
of  93  showed  none.  (2)  The  average  amount  is  7  mgrms. 
per  htre ;  or,  excluding  those  containing  alkali  bicar  • 
bonates  and  certain  sulphur  waters,  5  mgrms.  per  litre. 
(3)  Usually  the  content  of  fluorine  increases  with  the 
alkalinity  of  the  water.  (4)  Sulphur  waters  show  great 
variations — from  none  to  14  mgrms.  per  litre.  (5)  Table 
waters  containing  calcium  bicarbonate  nearly  all  contain 
5  mgi-ms.  per  litre.  (6)  Sea-water  contains  12  marms. 
per  litre.— J.  T.  D.        . 

Spores  ,•    Chemical  action  of ■.      J.    Effront.     XVII., 

page  1 62. 

English  Patents. 

Brewers'  grains  or  draff  ;  Treatment  of for  the  pro- 
duction therefrom  of  materials  suitable  for  use  as  yeast- 
food  and  for  other  purposes.  F.  FauUmer  and  Saville's 
(1902),  Ltd.  Eng.  Pat.  1962,  Jan.  25,  1906.  XVIL, 
this  page,  next  column. 

Tea  •     Preparation    or    treatment    of    .     J.    Wetter, 

London.     From   Kaffee-Handels   A.-G.,    Bremen,   Ger- 
many.    Eng.  Pat.  18,612,  Aug.  20,  1906. 

See  Fr.  Pat.  368,804  of  1906  ;  this  J.,  1907,  30.— T.  F.  B. 
United  States  Patents. 

Butter,    oils,    fats,    <fcc.  ,•     Apparatus    for    refining . 

W.    F.    Jensen.     U.S.    Pat.    837,069,    Xov.    27,    1906. 
XII.,  page  159. 

Cacao  product  and  process  of  making  same.     J.  E.  Bloom, 
New  York.     U.S.  Pat.  837  782.  Dec.  4,  1906. 

Cacao  materials  are  first  reduced  to  a  paste.  A  certain 
amount  of  the  native  fat  or  oil  is  then  removed,  and  the 
residue  is  incorporated  with  a  percentage  of  fat  which 
will  ?ive  to  the  finished  product  a  proportion  of  olcin, 
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p^Kwfcriw  Hid  stewin  such  m  occurs  in  human  fat.  The 
preparatioo  is  finished  in  a  ilrv  and  pulverised  condition. 

_c;.  W.  MoD. 

(B.)— SANITATION  ;    WATER  PURIFICATION. 

jyater-bactiria  ;     The    ffttct    of   copper   on .     K.    F. 

Kellerman    and    T.    D.    Beckwith.     Hull.    U.S.    Dept. 
AgTic.   liXH>,   No.    100.  r>— 18. 

Thk  results  of  exjx^riuients  on  the  resistiuice  of  various 
tMctfha  to  copper  sulphate  are  given.  The  experiments 
were  conducteii  in  special  "  resistance-glass  "  test-tubes, 
«*ch  containing  10  o.c.  of  triple-distilled  water,  portion.? 
of  which  had  l>e<>n  treatetl  previously  with  the 
desired  amounts  of  cop{^>er  sulphate  (1  of  viiSO^  to 
10.000— l.KW.OOO  of  HoO).  The  least  resistant  bacteria 
were  B.  itubtHi-it,  B.  prodigiosus.  B.  Uquijacieits  phos- 
fltorextiu,  B.  coli.  B.  caudatuj>,  and  several  others. 
Further  experiments  on  the  effect  of  carbon  dioxide  on 
A  ccJi  and  B.  tijphi.  with  and  without  copper,  show 
that  the  resistance  of  the  bacilli  in  question  is  increased 
bv  the  presence  of  carbon  dioxide  in  the  water.  In 
solutions  containing  calcium  monocarbonatc  and  copper 
sulphate,  the  bacteria  were  killed  rapidly,  whilst  in 
Mdntioo5  charged  with  carbon  dioxide  and  copper  sulphate, 
tbe  bacteria  were  able  to  persist  in  considerable  numbers, 
in  spite  of  the  fact  that  most  of  the  copper  must  have 
remained  in  solution.  Experimenters  are  practically 
Agreed  that  it  is  pos.«ible  to  sterili.se  drinking  water  by 
exposing  it  to  the  action  of  clean  metallic  copper  ;  perhaps 
thu  opinion  should  be  qualified  by  adding  that  the  action 
is  more  rapid  if  the  water  contain  no  free  carbon  dioxide. 
It  must,  however,  be  mentioned  that  actual  experiments 
•bmr  only  a  slight  difference  in  the  toxicity  of  metals 
becMiie  of  the  presence  or  absence  of  carbon  dioxide. 
It  is  aJso  shown  that  a  copper  precipitate  or  a  copper- 
tron  precipitate  is  highly  toxic  to  B.  coli  and  B.  typhi  in 
v»ter  whose  alkalinity  is  chiefly  due  to  monocarbonate  ; 
and,  conversely,  the  action  of  these  precipitates  \vill  be 
reduced   if  the   water  contains  free  carbon  dioxide. 

— W.  P.  S. 

Engush  Patents. 

Trade  tfj^utnU  ;  Combined  means  for  treating .     B.  and 

A-  Broadbent,  Huddersfield.     Eng.  Pat.  4537,  Feb.  24, 
1906l 

RsFTSK  soap  suds,  or  other  trade  effluents,  are  mechanic- 
ally agitated  in  a  tank  into  which  is  simultaneously 
sprayed  or  discharged  the  necessary  proportion  of  sulphuric 
or  other  acid  to  "  crack  "  the  suds.  The  solids  are  then 
allowed  to  fall  to  the  bottom,  and  the  separated  water 
drawn  off  through  a  grease  trap.  Special  claim  is  made 
for  an  apparatus  which  comprises  in  a  single  sud  tank 
an  acid  sprayer,  radial  agitators,  a  grease  trap  of  the 
UAnal  type,  and  a  discharge  pipe. — C.  A.  M. 

JBUrili*ing  apparatus  ;    Electric ,  [for  uater  and  other 

Itquids^^  A.  Douilhet,  Bordeaux.  P^ng.  Pat.  8332, 
April  6.  1906.  Under  Int.  Conv.,  April  10,  190.5. 
Th«  apparatus  is  similar  in  arrangement  to  an  ordinary 
<irmking-water  filter  in  which  the  water  is  forced  through 
•  porous  cvlindcr.  The  cj'linder  forms  the  anode,  and 
is  made  of  carlxm  or  of  j>or'  elain  [partly  covered  with 
piationm.  It  is  insulated  from  the  outer  metallic  wall 
of  the  apparatus,  and  this  outer  wall  constitutes  the 
cathode.  The  pipe  supplying  the  water  to  the  apparatus 
••  prorided  with  a  tap  which,  when  open,  connects  the 
«llaodw  with  a  supply  of  electricity.  The  current  may 
ba  from  0^  to  O-Or*  ainp<Te  at  a  prchsure  of  3-5  to  4  volta, 
Mirardilig  to  the  mze  of  the  apparatus.  The  apparatus 
ia  arranged  either  to  work  under  pressure,  or  by  suction, 
M  in  existing  hou.sehold   filters.  — W.  P.  8. 

Waler  ;    Trfulmfnl  [^oflfning]  of  hard ,  for  laundry 

KM  and  rAkf.r  cUannng  jmrptMttt.     F.  Candy,  London. 
Eng.  PaU  10.050,  Afml  30,  HKHJ. 

Waan,  soapy  wat«rr,  which  has  Ijeen  used  in  a  laundry, 
M  added  to  the  hard  water,  the  quantity  of  soapy  water 
required  for  softenmg  a  given  volume  of  hard  water 
4l«pcnding  GO  the  amount  of  soap  present  in  the  waste 
nnd  on  the  degree  of  hardness  of  the  water.     To  each 


gallon  of  the  water  are  also  added  from  7  to  30  grains 
of  weighting  material,  such  as  bauxite,  fuller's-earth,  or 
clay,  and  from  7  to  20  grains  of  a  precipitant,  such  as 
aluminium  .sulphate.  The  treated  water  is  then  passed 
into  a  settling  tank  such  as  that  described  in  Eng.  Pat. 
7238  of  1902  (this  J.,  1903,  377),  and  if  further  clarification 
be  desired,  the  water  may  be  filtered. — W.  P.  S. 

Wa/er ;      Purification    of .     H.     Reisert,     Cologne, 

Germany.     Eng.  Pat.  14,339,  June  22,  1906. 

See  Fr.  Pat.  369,056  of  1906  ;  this  J.,  1907,  40.— T.  F.  B- 

United  States  Patents. 

Water  ;  Apparatus  for  the  sterilisation  of hy  means 

of  an  electric  cnrrent.       M.    Otto,   Paris,   Assignor  to 
American   Ozone  Co.,   Niagara  Falls,   N.Y.     U.S.  Pat. 

837.107,  Nov.  27,  1906. 

The  water  and  a  supply  of  ozone  arc  admitted  to  a  mixing, 
chamber,  which  is  in  connection  with  a  tank  in  which  the 
treated  water  is  collected.  The  supply  of  water  and  ozone 
is  regulated  by  means  of  a  hydraulic  piston,  which 
operates  a  rheostat  and  a  valve  on  the  water-pipe,  the 
sup|ily  of  water  to  the  piston  being  in  turn  regulated 
by  the  rise  and  fall  of  the  water  in  the  collecting  tank. 
The  water  may  enter  through  an  emulsifier,  the  supply 
drawing  ozone  from  the  primary  mixing  chamber  ;  the 
water  passes  from  the  ejnulsifier  into  a  secondary  mixing 
chamber,  and  thence  to  the  primary  chamber.  A  hydraulic 
seal  forms  a  separating  chamber  for  the  excess  of  ozone 
in  the  treated  water,  and  allows  of  its  return  to  the  mixing 
chamber.— W.  P.  S. 

Water  sterilising  apparatus.     M.  Otto,  Paris,  Assignor  to 
American  Ozone  Co.,  Niagara  Falls,  N.Y.       U.S.  Pat. 

837.108,  Nov.  27,  1906. 

The  water  is  delivered  through  an  emuls !fier  into  a  vertical 
receiving  column,  the  inflow  of  the  water  drawing  in  a 
quantity  of  ozone.  A  hydraulic  seal  is  placed  at  the 
bottom  of  the  column,  and  means  are  provided  for  the 
discharge  of  the  excess  of  ozone,  and  of  the  sterilised  water. 
^  -W.  P.  S. 

Water  sterilising  apparatus.     M.  Otto,  Paris,  Assignor  to 
American  Ozone  Co.,  Niagara  Falls,  N.Y.       U.S.  Pat. 

837.109,  Nov.  27,  1906. 

The  apparatus  consists  of  an  emulsifier,  a  mixing  column, 
and  a  hydraulic  seal.  The  water  is  passed  through  the 
emulsifier  into  the  mixing  column,  where  it  meets  a  supply 
of  ozone.  The  hydraulic  seal  permits  the  ozone  from  the 
sterilising  column  to  ascend  to  the  emulsifier. — W.  P.  S. 


XIX.— PAPER,  PASTEBOARD,  &c. 

{Continued  from  page  112.) 

Wood  used  for  ptdp  in  the   United  States.     U.S.   Forest 
Service    Circular,    No.    44.     [T.R.] 

The  amount  of  wood  used  for  pulp  making  by  164  com- 
panies in  1905  was  3,192,223  cords,  valued  at  $17,735,665; 
the  increase  in  quantity  over  the  1904  consumption  is 
4-6  iHjr  cent.,  and  60  per  cent,  over  1899.  4,168,964,000  lb. 
of  j)uif)  were  nianufacturad ;  1,096,794  cords  of  wood 
were  treated  by  the  mechanical  process,  1,630,393  cords 
by  the  sulphite  process,  and  464,936  cords  were  converted 
into  "  soda "  pulp.  The  average  amounts  of  pulp 
obtained  in  1905  per  cord  of  wood  by  the  three  processes 
were  :  Mechanical,  2372  lb.  ;  soda,  1033  lb.  ;  sulphite, 
1009  lb.  Spruce  wood  forms  70  per  cent,  of  the  total 
used  for  pulp  making,  and  is  chiefly  treated  by  the  sulphite 
process ;  the  next  in  importance  are  poplar,  treated 
mainly  by  the  "  soda "  process,  and  hemlock,  mainly 
converted  into  Huli)hite  pulp. 

Papyrus  for  modern  paper-making.    E.  L.  Selleger.    Papier 

Fabrikant ;  through  Paper  Making,  1907,  26,  65. 
The   papyrus   reed   is    quite  suitable  for   making  paper 
according  to  modem   methods,  and  attempts  are   oeing 
made  to  introduce  it  as  a  raw  material.     The  stem  should 
yield  a  mixture  of  two  kinds  of  fibres,  one  kind  very  slender 
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with  an  average  length  of  1-5  mm.,  and  O-Ol  mm.  wide, 
the  other  kind  about  5  mm.  long,  and  0-025  mm.  wide, 
these  larger  fibres  constituting  from  15  to  20  per 
cent,  of  the  whole.  The  treatment  of  the  material  is  the 
same  as  with  straw,  except  that  a  smaller  proportion  of 
caustic  soda  is  required,  owing  to  the  lower  percentage 
of  silica  in  the  papjTus. — J.  F.  B. 

English  Patents. 

Filters  or  strainers  for  the  recovery  of  waste  products  [waste 

water  from   paper   factories,    i'c]  ;   Botary .     F. 

Hoffmann,  Reichenberg,   Bohemia.     Eng.  Pat.  16,009, 
July  14,  1906. 

The  waste  water  containing  fibres  in  suspension  is  con- 
ducted into  a  vessel  in  which  a  horizontal  cylindrical 
perforated  filter  is  rotated.  The  cylinder  or  drum  is 
supported  from  a  shaft  by  a  single  cro^vn  of  arms  attached 
to  the  middle  of  the  cylinder,  and  has  the  "  rails  "  fastened 
to  the  irmer  periphery  of  the  drum  inclined  at  an  angle 
both  to  the  surface,  and  the  radii  of  the  drum.  The  clear 
water  is  drawTi  off  from  the  interior  of  the  drum  at  a  point 
well  below  the  level  of  the  shaft,  so  as  to  increase  the 
filtering  surface,  ard  a  continuous  band  working  over 
rollers  is  arranged  in  the  tank  to  press  any  particles  which 
do  not  of  themselves  easily  adhere  to  the  surface  of  the 
drum.  Any  fibres  which  may  pass  through  the  filter  are 
caught  by  the  rails  and  returned  with  part  of  the  water 
by  a  separate  trough  and  a  pump  to  the  tank.  The 
pump  may  be  driven  b}^  a  turbine  operated  by  the  clear 
water  flowing  from  the  drum. — W.  H.  C. 

Batteries  ;  [Porous  material  for]  Secondary .       A.  P. 

Strohmenger.     Eng.  Pat.   1396,  Jan.   18,  1906.     XI^., 
page  156. 

United  States  Patents. 

Gases  ;    Process  of  preparing  solutions  of .  [Sulphite 

liquor].     H.  Howard.     U.S.  Pat.  836,600,  Nov.  20,  1906. 
VIL,  page  151. 

{Cellulose  derivative  and  process  of  making  same.       G.  W. 
Miles,  Belmont,  Mass.     U.S.  Pat.  838,350,  Dec.  11,  1906. 

See  Fr.  Pat.  358,079  of  1905  ;  this  J.,  1906,  195.— T.  F.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

{Continued  from  page   114.) 

Narceine.       M.    Freund.       Ber.,     1907,    40,     194—204. 

In  this  paper  the  author  criticises  the  work  of  Tambach 
and  Jager  upon  narceine  in  the  light  of  the  results  of 
his  own  investigations  (this  J.,  1906, 1002).  When  methyl 
iodide  is  allowed  to  act  on  sodium-narceine  in  methyl  or 
ethyl  alcohol  solution,  the  methiodide  of  the  methyl 
ester  of  narceine,  C23H26(CH3)NOg,CH3l,  is  produced, 
which  melts  at  208° — 209°  C.  If  ethyl  iodide  be  used  in 
place  of  methyl  iodide,  the  ethiodide  of  the  ethyl  ester 
of  narceine,  C23H26(C2H5)N08,C2H5l,  is  produced.  This 
crystallises  from  water  with  one  molecule  of  water 
of  crystallisation,  and  melts  at  141°  C.  If  crystallised 
from  alcohol  it  contains  a  molecule  of  alcohol  and  then 
melts  at  181°  C.  Narceine  is  unchanged  by  boiling  with 
a  molecular  proportion  of  sodiumin  methyl  alcohol.  At 
100°  C,  narceine  unites  with  methyl  iodide  to  form  a 
methiodide,  (C2oH2o06)COOH.N(CH3)3l.  which  by  repeated 
crystallisations  was  obtained  in  the  form  of  asbestos- 
like needles  melting  at  207°  C.  If  dimethyl  sulphate 
act  upon  narceine  in  the  presence  of  alcohol,  narceine- 
methyl  sulphate,  C23H27N08.HS04(CH3),  melting  at 
200° — 201°  C,  is  produced.  This  dissociates  in  water 
with  the  formation  of  narceine.  Treatment  of  it  with 
hydrochloric  acid  gives  narceine  hydrochloride,  melting 
at  192°  C.  When  molecular  proportions  of  dimethyl 
sulphate  and  alkali  act  upon  narceine,  the  methyl  group 
attaches  itself  to  the  nitrogen  atom,  contrary  to  the 
statement    of   Tambach  and  Jager.     If  the  product  of 


the  reaction  be  treated  with  hydrochloric  acid,  the  chlor- 
methylate  of  narceine,  C.,oH2p06.COOH.N(CH3)3Cl,  melt- 
ing at  243°  C.  is  produced.  When  treated  with  potassium 
iodide,  narceine  methiodide  is  obtained.  When  the  chlor- 
methylate  of  narceine  is  treated  with  strong  caustic  alkali 
solution,  trimethylamine  and  narceonic  acid,  melting 
at  217°  C.,  are  produced,  and  when  this  sodium  narceine  is 
allowed  to  interact  with  tAvo  molecules  of  dimethyl 
sulphate,  and  the  product  treated  with  potassium  iodide, 
the  methiodide  of  the  methyl  ester  of  narceine,  melting 
at  207° — 209°  C.  is  obtained.  The  product  obtained  by 
Tambach  and  Jager  when  sodium  narceine  is  treated 
with  one  molecule  of  diethyl  sulphate  and  then  with 
hj'drochloric  acid,  melts  at  231°  C.  and  has  the  constitution 
(CooH2o06)COOH.N(CH3)2.C2H5Cl.  The  base  obtained 
from  this  melts  at  175° — 177°  C,  and  has  the  betaine 

formula,  (C2oH2o06)cO.O.N(CH3)o.C2H5.  The  chloride 
melting  at  231°  C.  was  esterified  with  alcoholic  hydro- 
chloric acid,  and  the  ethyl  ester  of  the  chlorethvlate  of 
narceine,  {C2oH2o06).COOC2H5.N(CH3)2.C2H5Cl,  melting 
at  218° — 219°  C,  was  obtained.  The  same  substance 
is  produced  by  the  treatment  of  the  ethiodide  of  the 
ethyl  ester  of  narceine  with  silver  chloride.  Narceine 
ethyl  ester  and  ethyl  iodide  unite,  giving  the  ethiodide 
of  the  ethyl  ester.  If  narceine  ethyl  ester  and  sodium 
methoxide  be  heated  on  the  water- bath  there  is  obtained 
narcindonine,  C23H25NO7,  which  crystallises  with  Umols. 
of  water,  melts  at  168° — 169°  C,  and  has  the  colour  of 
azobenzene.  If  aponarceine,  as  obtained  by  Tambach 
and  Jager,  he  treated  in  the  same  way,  there  is  an  intense 
red  coloration,  and  narcindonine  and  narceine  can  be 
isolated  from  the  products  of  the  reaction.  Since  narceine 
can  be  regenerated  from  aponarceine,  the  author  regards 
aponarceine  as  a  'actone.  Then  when  aponarceine  and 
sodium  methoxide  interact,  there  is  a  re-arrangement 
of  the  molecule  to  form  a  substituted  phenylindandione, 
to  which  the  name  narcindonine  is  given. — F.  Shdn. 

Hordenine  ;     Derivatives    of .     E.    Leger.     Compt. 

rend.,   1907,   144.  208—210.     (See  also    this  J.,   1906, 

1115,  and  1907.  66.) 
The  author  gives  the  methods  of  preparation  and  the 
appearance  of  the  crystals  of  the  following  derivatives 
of  hordenine.  The  normal  and  acid  tartrates  (C\oHi5N02)2. 
C4H60r,.  and  B.CiHeOe  ;  the  chlormethylate,  B.CH3CI  ; 
the  chlorethvlate,  B,C2H5C1  :  the  bromethylate, 
B,CoH5Br  ;  the  iodethylate.B.CoHsI  ;  benzoylhcrdenine 
hydrochloride,  CioHi4(C-H50)NO,HCl.  and  hydro- 
bromide.  Cinnamylhordenine  melts  at  55-8°  C.  ;  the 
nitrate  was  prepared,  as  well  as  the  hydrochloride, 
C,oHi4(CgH,0)NO,HCl,H20.  Anisylhordenine  hydro- 
chloride, ■CioHi4(C8H-02)NO,HCl.H„0.  When  hordenine 
methyl  sulphate  is  treated  with  potassium  iodide, 
hordenine  methiodide  is  precipitated,  and  when  this  is 
treated  with  methyl  sulphate  and  a  slight  excess  of  alkali, 
the  methiodide  of  methylhordenine,  CH3O.CgH4.CH2. 
CH2.N(CH3)2.CH3LUH20,  is  produced.— F.    Shdn. 

Cotarnine  ;   Melting  point  of .     D.  B.  Dott.     Pharm. 

J.,  1907,  78,  78—79. 
CoTABNiNE,  prepared  by  the  author  by  two  diflferent 
methods  (oxidation  of  narcotine  by  nitric  acid  and  by 
manganese  dioxide  and  sulphuric  acid  respectively),  and 
purified  by  crystallising  several  times  from  benzene,  was 
found  to  melt  at  125°  C,  with  apparent  decomposition, 
when  heated  in  the  usual  way.  On  heating  at  100°  C, 
however,  the  base  loses  water,  becomes  darker,  and 
gradually  melts  even  at  that  temperature. — A.  S. 

Alkaloid    assays ;     Cldoroform    in    volumetric .     A. 

Panchaud.     Schweiz.    Wochenschr.,   44,  580.     Pharm. 

J.,  1907,  78,  83. 
Solutions  of  cinchona  alkaloids  in  chloroform  have  been 
found  on  standing  to  require  much  less  acid  for  neutra- 
lisation than  should  have  been  the  case.  This  has  been 
traced  to  the  decomposition  of  the  chloroform  by  the 
alkaloid,  with  production  of  hydrochloric  acid,  by  which 
the  alkaloid  was  neutralised.  In  all  cases,  therefore,  m 
which  chloroform  or  ether-chloroform  is  employed  to 
shake  out  alkaloids,  these  solutions  should   be  at  once 
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dutiUed.  M  otherwise  the  decomposition  of  the  chloro- 
form may  in  a  comjurativoly  short  time  prooeeil  s^o  far 
as  to  neutralise  the  whole  ei  the  alkaloid. 


— .     E.  H.  Madt-en. 
;.     Pharm.   J..  1907, 


^iNiiM  ;  UtmfotkiU  reaction  for  - 
Ber.  deiitsch.  Pharm.  Ges..  16.  44: 
78.  S3. 

CHaisTi:>SE>'s  reagent  is  recommended  for  carrying  out 
this  test.  It  consists  of  iodine,  1  part  :  50  per  cent, 
hydriodio  acid.  1  iwrt  ;  sulphuric  acid.  OS  iiart  :  and 
To  yer  cent,  alcohol.  50  parts.  If  an  alcoholic  solution  of 
quinine  bo  mixed  with  1  c.c  of  the  reagent,  and  allowed 
to  stand,  the  dark  herapathite  crystals  soon  make  their 
appearance.  The  reagent  is  stable,  and  the  reaction  is 
easily  carried  out. 

EatTMlial  Oil  [Artemi.tin  absinthium]  :   Formation  and  dis- 
tribution of in  a  perennial  plant.     K.  Charabot  and 

U.  L*loue.     Compt.  rend..  1901.  144.   15_'— 154.     (See 
also  this  J..  1906,  907.) 

Thj.  ..i,„f  ...i....t.^^  for  the  e.xi>eriments  was  wormwood, 
Ar:  In  the  tirst  stage  of  development, 

son.'  'wering,  when  the  leaves  are  prepon- 

derant, the  root»  contain  no  essential  oil  ;  the  leaves 
oontain  more  than  the  stems.  When  flowering  commences, 
and  the  stems  form  the  bulk  of  the  plant,  the  root  contains 
more  eaeential  oil  than  these  :  the  amount  of  oil  in  the 
whole  plant  increases,  the  leaves  containing  twice  as 
nnich  as  in  the  tirst  stage.  This  formation  of  oil  increases. 
together  with  the  erowth  of  the  plant,  to  the  period  of 
flowering,  although  the  relative  proportion  of  oil  to  dry 
material  remains  the  same  as  in  the  first  stage.  When 
flowering  has  advanced,  in  the  third  stage,  the  amount 
of  enential  oil  in  the  root  shows  a  more  marked  increase. 
^le  same  phenomenon  has  not  been  recorded  with  annuals. 
At  the  same  time,  a  distinct  diminution  of  the  amount 
ol  oil  occurs  in  the  other  organs,  especially  in  the  in- 
florescences, indicating  that  the  odorous  principles  are 
eoauomed  by  the  process  of  flowering,  and  that  they  are 
most  actively  formed  during  the  first  stage  of  development. 
CoDseonently.  to  ensure  the  highest  yield  of  essential  oil, 
it  i*  aoTantageous  to  retard  the  period  of  flowering,  or  to 
distil  the  crop  before  this  has  taken  place.  When  flower- 
ing is  over,  new  shoots  form,  the  quantity  of  oil  again 
increases  in  the  root,  and  more  is  also  formed  in  the  leaves 
and  stems. — J.  <).  6. 

Ltmangrata  oil ;  West  Indian  .     J.   C.   Unmev  and 

C.  T.  Bennett.     Chem.  and  Drug.,  1907,  70,  138. 

Tbb  West  Indian  lemongrass  oil  coming  on  the  market  at 
•  t.„,,.  i,,i,  a  much  lower  specific  gravity  and  con- 
than  the  specimen  examined  by  Parry 
•5,  1147).     A  typical  ^  ample  e.xamined 
'lie  sp.  jrr.  0*879,  and  contained  75  per 
I  'n  distillation  at  the  ordinary  pressure, 
.••d   Ik-1ow  210    ('..   4<>"per  cent. 

■  Ijelow  •225''  ('.,  and  H2  per  cent, 
■nding  amounts  from  Ea.'-t  Indian 

;  H-J  jK.-r  cent.  On  fractionation 
ire.  greater  variations  in  the 
\ity  and  refractive  index  of  the 
liwrvcd  in  the  case  of  the  West 
''  '  lianoiL  The  fractions 
ily   inactive,    whereas 

vo-rotatory.     Prelim- 

'<;  that  Wc.it  Indian  I'-mongrass 

■  ince  or  HubHtances  besides  citral, 
b*/jrbcd  by  li.  Lot  saturated  solution  of  sodium 
—  A.  8. 
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fi-Smlpkop]frine  ;  Cfymmfrnat .      F.  Zemik. 

Zeit..  nxn,  22.  78. 


Apoth. 


fl-SvLmorrn.az,  which  ha*  been  introduced  as  a  "  sjn- 

tb""       " '-    "--'  ■•'••'-'  •-   » ....;..;...    -..npoimd  of 

*»'  hi-    riicrely 

•  "^'  '  i  hul|)hani- 

late,  it  pMt*  o<  ^ntii^yf  iiie,  »itd  1  part  oi  ntilphunilic  acid. 

— .1.  O.  B. 


I  Novaspirin  [Disalicylic  ester  of  methylene-citric  acid], 
K.Witthaucr.  Berl.  Klin  Wocli..  1907,  76  ;  Apoth.-Zeit., 
UtOT.  22.  S3. 
The  disalicylic  ester  of  mcthj'louecitric  acid  has  beea 
introduced  under  this  name  as  a  medicinal  remedy.  It  is 
a  white,  odourless,  crystalline  powder,  with  a  faintly  acid 
taste;  m.  pt.,  150^ — 152°  C.    It  is  nearly  insoluble  in  water. 

—J.  0.  B. 

i    Ethers  ;  Xew  method  of  preparation  of  some  simple . 

T.  Van  Hove.      Bull.  Acad.  roy.  Belg.,  1906,  650—668. 

Chem.  Zentr.,  1907,  1,  234—235. 

The  author  has  found  that  quinoline  hydrochloride  is  aa 

cfticient  agent  for  effecting  the  transformation  of  alcohols 

into  the  corresponding  ethers.     Sixteen  grms.   of  ethyl 

alcohol,  when  heated  with  O-Ol  molecular  proportion  of 

quinoline  hydrochloride  at  180°  C,  yielded  in  48  hours, 

6*84  grms.,  and  in  96  hours,  9  grms.  of  ether.  Normal  propyl 

ether  was  obtained  by  heating  50  grms.  of  propyl  alcohol 

with   10  grras.   of  quinoline  hydrochloride  for  six    days 

in  a  sealed  tube  at  180°  C.    From  the  reaction  product,  the 

upper  layer  was  separated,  and  purified  by  washing  and 

j   distillation,  a  yield  of  35  per  cent,  of  pure  propyl  ether 

I    being  obtained.     A  yield  of  53  per  cent,  of  isoamyl  ether 

w^as  obtained  in  an  analogous  manner. — A.  S. 

Alcohols,    commercial ;     Frequent   presence   of   a   trace   of 

zinc   in .     G.    Guerin.     J.    Pharm.    Chim.,    1907, 

,        25,  97—98. 

Commercial  rectified  ethyl  and  methyl  alcohols  frequently 

have   a   faintly    acid   reaction.     If  such  acid  alcohols  be 

I   stored  in  zinc  or  galvanised  iron  vessels,  or  even  brought 

j    temporarily  in  contact  with  these  metals,  they  become 

I   contaminated  with  a  minute  trace  of  zinc. — J.  0.  B. 

Benzoates ;      Solubility    of    certain in    water.      R. 

Paietta.     Boll.    Chim.    Farm.,    1906,    485.     J.    Pharm. 
j       Chim.,  1907,  25,  63—64. 

j  Strontium  benzoatc  occurs  as  a  coarse,  white,  crystalline, 
;  somewhat  heavy  powder.  It  contains  1  mol.  of  water 
j  of  crj-stallisation  which  it  loses  slowly  at  130° — 140°  C. 
in  a  current  of  dry  ail".  One  hundred  grms.  of  the  saturated 
aqueous  solution  contain  the  following  weights  of  anhy- 
drous salt  at  the  temperatures  indicated  : — 5'31  grms. 
at  15-7°  C.  ;  5-40  grms.  at  24-7°  C.  ;  5-56  grms.  at  31-4°  G  ; 
5-77  grms.  at  40-9°  C. 

Potassium  benzoate,  with  3  mols.  of  water  of  crystallisa- 
tion, is  more  soluble  than  the  strontium  salt.  One  hundred 
grms.  of  saturated  solution  contain  of  anhydrous  salt, 
41-1  grms.  at  17-5°  C.  ;  42-4  grms.  at  25°  C.  ;  44-0  grms. 
at  33-3°  C.  ;    46-6  grms.  at  50-0°  G. 

Neutral  lead  benzoate,  with  1  mol.  of  water  of  crystallisa- 
tion, is  soluble  in  water  to  the  extent,  that  100  grms.  of 
saturated  solution  contain  0*149  grm.  of  anhydrous 
salt  at  18°  G.  ;  0-249  giin.  at  40-6°  C.  ;  and  0-310  grm. 
at  49°  C. 

Zinc  benzoate,  which  is  anhydrous,  is  more  soluble 
in  cold  than  in  warm  water.  One  hundred  grms.  of 
saturated  solution  contains  2-55  grms.  of  salt  at  15-9°  C.  ; 
2-05  grms.  at  31  •3''  C.  ;  1-62  grms.  at  49-8°  C.  ;  and 
1-45  grms.  at  59-0"  C— J.  O.  B. 

Organic  compounds  ;   Relation  between  structure  and  odour 

'in .     G.    Woker.    J.    Physical    Ghem.,    1906,    10, 

445—473.     Bull.  Soc.  Chim.,  1907  [4]  2,  65. 

SuBSTAXCE.s  possessing  an  odour  are  nearly  always 
unsaturated  compounds.  Compounds  in  which  all 
the  hydrogen  atoms,  originally  in  combination  with  at 
least  one  carbon  atom,  have  been  replaced  by  groups, 
have  often  an  odour  resembling  camphor,  if  two  at  least 
of  the  substituted  groups  arc  identical.  Such  a  system 
has  a  maximum  ot  volatility,  and  in  such  conditions  it 
Ls  a  matter  of  indifference  whether  the  compound  is 
saturated  or  unsaturated,  but  in  the  former  case  three 
of  the  substituted  groups  should  bo  identical.  Other 
thing.s  being  equal,  the  odour  of  a  compound  increases 
in  intensity  as  the  degree  of  saturation  decreases. 
.\  maxinniiii  odour  is  olitaincd  in  compounds  having 
unsaturated  bonds,  unsaturated  atoms,  phenyl  or  phenyl 
radicle.**  and  carbon  atoms  the  hydrogen  atoms  attached 
to  which  have  l>een  replaced  by  groups. — G.  W.  McD. 
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"  Nitron  "  as  a  microchemiad  reagent.    [Detection  of  acidf, 
^    and  saccharin.}     H.  L.  Visser.     XXIII.,  this  page,  next 
column. 

English  Patents. 

Chloracetic  ether  ;   Production  of .     H.  K.  Tompkins. 

Glasgow.     Eng.  Pat.  678,  Jan.  10,  1906. 

Claim  is  made  for  the  production  of  chloracetic  ester  by 
heating  acetylene  tetrachloride,  or  trichlorethylene,  with 
potassium  or  sodium  ethoxide,  the  dichlorethoxyethylene 
so  formed  being  decomposed  into  chloracetic  ester  by 
heating  with  alcohol. — ^F.  Shdn. 

Methyl  alcohol  from  methane  ,;    Manufacture  of .     D. 

Lance,  Paris,  and  Mrs.  E.  G.  Elworthy,  St.  Albans, 
Herts.  Eng.  Pat.  7297,  March  26,  1906.  Under  Int. 
Con  v.,  March  24,  1905. 

Claim  is  made  for  the  production  of  methyl  alcohol  by 
the  oxidation  of  methane  with  the  following  reagents  : 
hydrogen  peroxide,  with  or  without  the  addition  of  ferrous 
sulphate  or  monopersulphuric  acid  ;  monopersulphuric 
acid  alone. — F.  Shdn. 

Santalol  carbonate  ;    Method  of  manufacturing .     M. 

Dalge,  H.  Knoll,  and  A.  Knoll,  Ludwigshafen,  Germany. 
Eng.  Pat.  20,586,  Sept.  17,  1906. 

Equal  parts  of  guaincol  carbonate  and  saatalol  are  heated 
in  vacuo  at  170° — -180°  C.  until  [no  [more  guaiacol  distils 
over.  The  santalol  carbonate  so  produced  is  purified 
by  washing  and  re-dissolving  in  dilute  alcohol.  A  second 
method  of  preparation  consists  in  heating  santolol 
(200  grms.)  with  phenyl  carbonate  (100  grms.)  and 
caustic  soda  (2  grms.),  under  diminished  pressure  at 
140°_175°  C— G.  W.  McD. 

United  States  Patent. 

Glycollic  acid  ,;    [Electrolytic]  Process  for  the  manufacture 

of .     O.    Liebknecht,  Assignor    to    the    Eoessler 

and  Hasslacher  Chem.  Co.  U.S.  Pat.  837,083.  Nov.  27. 
1906.     XI^.,  page  157. 

German  Patent. 

Amines  ;    Process  for  the  electrolytic  preparation  of . 

C.  F.  Boehringer  und  Soehne.  Ger.  Pat.  175,071, 
Nov.   14,  1905.     XI^.,  page  157. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

{Continued  from  page  115.) 

Matches  ;  Note  on  the  manufacture  of .     M.  Dubrisay. 

Bull.  Soc.  Chim.,  1907  [4],  1,  37—40. 

When  a  match-head  containing  phosphorus  sesquisulphide 
and  chlorate  is  dried  too  rapidly,  it  tends,  when  struck, 
to  ignite  explosively,  and  project  fiery  particles.  The 
author  has  determined  the  point  of  ignition  of  match-heads 
made  from  the  same  paste,  dried  in  the  one  case  .slowly, 
in  the  other  rapidly.  The  latter  products  had  an  ignition 
point  of  about  150°  C,  some  10° — 20°  C.  lower  than  the 
former,  owing  probably,  to  a  too  complete  dehydration 
of  the  composition.  Experiments  were  made  by  intro- 
ducing into  the  paste  bodies  which  would  retard  dehydra- 
tion. Ferrous  sulphate  and  aluminium  sulphate,  to  the 
extent  of  0-5  to  1-0  per  cent,  of  the  paste,  were  found  to  be 
most  satisfactory  in  this  respect. — G.  W.  McD. 

English  Patents. 

Explosives  ;    Manufacture      of .       S.     LaszczjTiski, 

Miedzianka,  Poland.     Eng.  Pat.  2985,  Feb.  7,  1906. 

SEEFr.  Pat.  363,919  of  1906;  this  J.,  1906,  911.— T.  F.  B. 

Nitro-compounds  ;  Manufacture  of .     G.  E.  Arnold, 

A.  S.  Fox,  A.C.  Scott,  and  H.  E.  U.  Roberts,   Favorshani, 
Kent.     Eng.  Pat.  3449,  Feb.  12,  1906. 

STABCH,dissolved  in  nitric  acid,  is  added  gently  to  ordinary 
sulphuric  acid  of  the  required  strength,  or  to  waste  acid 
from  nitrocellulose  manufacture  ;  the  nitro-starch  is 
precipitated  in  flaky  masses,  the  mixture  being  agitated 
during  precipitation.  The  precipitate  is  washed  till  free 
from  acid,  in  a  shallow  ])an  provided  with  a  strainer,  and 
having  an  opening  at  the  bottom.     The  compound  is  then 


rendered  stable  by  successive  washing  and  boiling  with 
water,  either  with,  or  without  addition  of  alkali,  preferably 
a  solution  of  soda  crystals,  containing  not  more  than  2  per 
cent,  of  sodium  carbonate. — L.  E 

Explosive  powder  strips  ;  Machines  for  cutting .    J.  T. 

Thompson,    Wilmington,    U.S.A.     Eng.    Pat.    16,809, 
July  25,  1906.     Under  Int.  Conv.,  Sept.  9,  1905. 

See  Fr.  Pat.  367,945  of  1906  ;  this  J.,  1906,  1232.— T.  F.  B. 

Explosives  ;  Improved ,  and   process   for   making   the 

same.     R.  Weyel,  Biirrigerheide,  Germany.     Eng.  Pat. 
21,240,  Sept.  25,  1906. 

The  patent  relates  to  a  process  for  making  explosives  in 
plastic  and  granular  form,  more  particularly  nitroglycerin 
and  chlorate  explosives,  in  which  these  compounds  are 
treated  with  condensation  products  of  formaldehyde  and 
aromatic  amines.  A  granular  explosive  is  produced  as 
follows  : — Ammonium  nitrate  (85  parts)  is  worked  up  in 
a  water-bath  with  aniline  (5  parts),  nitroglycerin  (5  parts), 
and  a  40  percent,  formaldehyde  solution  (10  parts).  The 
completion  of  the  reaction  is  indicated  by  the  homogeneous 
brown  colour  of  the  mixture.  While  still  warm,  the 
explosive  is  granulated  by  rubbing  through  sieves.  A 
plastic  explosive  is  prepared  by  heating  on  the  water- 
bath,  ammonium  nitrate  (62  parts),  nitroglycerin  f26 
parts),  "formaline  solution"  (10  parts),  and  collodion 
cotton  (4  parts),  in  the  manner  previously  described, 
and  pressing  the  warm  composition  in  moulds  to  a  density 
of  1-6.  Chlorate  explosives  are  manufactured  by  heating 
together  anhydroformaldehyde-anihne  (5  parts),  fir  resin 
(5  parts),  and  turpentine  (5  parts),  until  they  form  a 
solution.  The  viscous  fluid  is  poured  whilst  still  warm 
on  potassium  chlorate  (85  parts),  and  thoroughly  mixed 
theiewith.  The  composition  is  then  pas.sed  through  a 
sieve,  and  formed  into  cartridges. — G.  W.  McD. 

Explosives  for  propellant  purposes.     O.'Silberrad,  London. 
Eng.  Pat.  19,791,  Sept.  26,  1906, 

Secret  document  under  Sect.  44,  Patents,  &c..  Act,  1883. 

— T.^F.  B. 

United  States  Patents. 

Smokeless  powder  ;  Process  of  manufacturing .    G.  W. 

Gentieu,  Peoria,  111.     U.S.  Pat.  837,463,  Dec.  4.  1906. 

Finely  divided  nitrocellulose,  containing  from  15  to  40  per 
cent,  of  water,  is  agitated  in  a  closed  drum  furnished  with 
revolving  arms.  A  solvent  of  nitrocellulose,  soluble  in, 
and  with  a  lower  boiling  point  than,  water,  is  injected  into 
the  drum  at  a  pressure  of  125  lb.  to  the  square  inch.  The 
nitrocellulose  is  thus  gelatinised,  and  the  solvent  is  removed 
and  recovered  on  drying  the  grains. — G.  W.  McD. 

E.vplosive     coherer -powder.     F.     Sclmeider,     Langcnfeld; 
Germany.     U.S.  Pat.  838,216,  Dec.   11,   1906. 

See  Eng.  Pat.  17,741  of  1905  ;  this  J.,  1905, 1256.  -T.  F.  B. 

French  Patent. 

Powder ;    Flameless for     gun^.      C.     Duttenhofer. 

First  Addition  dated  Aug.  30,  1906,  to  Fr.  Pat.  364,413 
of  March  19,  1906  (this  J.,  1906,  911). 

Small  quantities  of  oils,  fats,  and  resins,  as  well  as  1 — 2  per 
cent,  of  such  organic  acids  as  lactic  acid,  tartaric  acid, 
oxalic  acid,  &c.,  are  added  to  explosives  containing  nitro- 
cellulose or  nitroglycerin  to  diminish  flame,  ou  firing. 

— G.  W.  Mel). 


XXIII.— ANALYTICAL  CHEMISTRY. 

(Continued  from  page    116.) 

INORGANIC— QUAL/T  ATI  \E. 

"  Nitron  ''  as  a  microchemiral  reagent.  [Detection  of  acids 
and  of  sacclvarin.]  H.  J...  Visser.  C'hem.  Weekblad, 
1906,  3,  743—746.     Chem.  Zentr.,  1907,  1,  302. 

The  use  of  "nitron  "  or  diphenyl-endo-anilodihydrotriazolo 
(this  J.,  1905,289,291)  for  the  gravimotric  determination 
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of  nitric  aoid  is  known.  Instond  of  weighing  the  nitron 
nitrate,  which  dissolves  to  a  very  slight  o.\tont  m  water, 
the  author  compares  the  deptli  of  the  layer  of  iirooijutnte 
with  that  of  a  corresponding  precipitate  fnnn  a  solution 
of  known  content  of  nitric  acid  in  test-tubes  of  equal 
diameter.  Besides  nitric  acid,  nitrous,  chloric,  perchloric, 
oxalic  and  salicvlic  acids  vield  with  nitron  almost  insoluble 
nits,  which  can  be  distinguished  under  the  muroscope  by 
differences  of  crystalline  form.  Sulphuric,  hydrochloric. 
formic,  acetic,  boric,  benzoic,  tartar  c.  citric,  and  phos- 
phoric acids,  on  the  other  hand,  yield  .soluble  salts.  Nitron 
mav  also  l>e  used  for  the  microcheinical  detection  of 
aaccharin  if  the  latter  be  first  converted  into  o-sulph- 
^niinobenioic  acid  by  the  action  of  dilute  alkali.— A.  S. 

Hwdroeyonie    acid;     Phthalaphenone    test-faper    for     the 

dfUclion   of .     Thiery.     J.    Pharm.   Chim..    1907, 

26.  51—63. 

Thk  following  method  of  applying  Weehuizen's  test  is  more 
sensitive  than  the  original  "process.  Absorbent  paper. 
moistened  with  a  1:-2000  solution  of  cupric  sulphate  is 
dried  and  cut  into  suitable  strips.  An  alkaline  phthalo- 
phenone  reagent  is  thus  prepared.  0-50  grm.  of  phenol- 
phthalein  is  dissolved  in  30  c.c.  of  ab.solute  alcohol  ; 
sufficient  distilled  water  is  then  added  to  produce  a  faint 
turbidity,  when  20  grms.  of  sodium  hydroxide  are  added. 
Alum  ni'um  dust  is  then  added  to  the  red  alkaline  solution, 
•  little  at  a  time,  until  the  colour  s  discharged.  The  liquid 
is  next  diluted  to  15<>  c.c.  with  distilled  water,  which  has 
been  boiled  and  cooled,  excluded  from  contact  with  the 
air.  The  reagent  is  then  filtered.  It  keeps  indefinitely. 
To  apply  the  test,  the  cupric  sulphate  test-paper  is 
Boistfloecl  immediately  before  use  with  a  few  dro])s  of  the 
reagent.  It  will  detect  the  presence  of  1  :  '2.000,000  of 
hvdro<yanic  acid.  Hydrogen  peroxide,  ferric  chloride, 
nitric  acid,  and  ethyl  nitrate  do  not  give  a  similar  reaction. 

I.; 1     •  -Mining'ammonium  jiersulphate,  hypochlorites. 

f,4  \ide.  or  perchlorates.  give  a  positive  reaction, 

}yy,-  ir  produced  slowly  fades,  entirely  disappearing 

in  a  few  hours,  whereas  that  given  with  hydrocyanic  acid 
is'permanent  for  twenty-four  hours.— J.  0.  B. 

INOBOANIC—QUANTITATl  VE. 

MelaU  :  Separalion  of by  heating  in  dry  hydrogen 

eUoride.     P.   Jannasch    and    E.    Heimann.     J.    prakt. 
("hem..  1906,  74,  475—487. 

ScMB  new  applications  of  the  now  well-knownrmethod 
due  to  Jannasch  of  separating  metals  by  heating  them 
or  their  mUs  in  a  current  of  dry  hydrogen  chloride  are 
iriven  in  this  paper.  The  procedure  generally  consists 
in'weiphini;  out  the  metals  into  Jannasch's  bulb,  treating 
th'-rii  with  a  little  nitric  ac  d.  and  then  heating  to  a  tem- 
p«Tatiire  of  up  to  3Wf  ('.  in  a  stream  of  hydrogen  chloride 
gm»,  for  1  to  3  hours,  according  to  the  degree  of  volatility 
of  the  chloride  which  is  to  l>e  driven  off.  Thus,  tin  and 
cadmium,  bicmuth  and  cadmium,  bismuth  and  silver, 
antimony  and  lead,  antimony  and  copper,  antimony  and 
cadmium,  and  antimony  and  silver  may  readily  be  separ- 
ated in  this  way,  the  tent-analyses  quoted  lieing  very  good. 
When  cadmium  i«  present,  it  is  advisable  to  interrupt 
the  diitillation  when  the  bulk  of  the  volatile  chloriae 
baa  been  driven  off,  and  to  allow  the  bulb  to  cool,  after 
which  a  few    '  '  '  oncentrated  nitric  acid  arc  added, 

and  the  he  'd.     'ITie  residual  cadmium,  silver, 

M)d  1«"-t1  r:  J  <-d  directly  in  the  bulb  as  chlorides 

after  •  '■  hydrf)(;en  chloride  by  a  current  of  dry 

sir  ;    vk .  '  ;   this  is  im(K>iu«ib)e,  as  the  residue  consistH 

of  a  njiiture  of  t  ufiric  and  cujfl-ous  chlorides. — A.  G.  L. 

Ainvfn  nlphid*  ;   Valuation  of .     L.  Wessely.     VII., 

page   i4W. 

Fluorint  in  mineral  voter*  ;  Cavnen  aflfcling  the  determina- 
tion of .     P.  farle.     X\  lll/l.,  page  103. 

niifJA  NIC-  QUA  LIT  A  TI  VE. 

Svgar  ;    Snr   ItM  for .     H.    .1.    H.    Fenlon.     XVI., 

p«ge  ll.l. 


Caramd  :    Fullers'  earth  test  for in  vinegar. 

Dubois.     XVII.,  page  16?. 


W.  L. 


Qitiuinc  ;    Ilcrapathitc  reaction  for  — 
XX.,  page  100. 


E.  H.  Madsen. 


ORG  A  MC—QUANTITATI  VE. 

O.ri/gen  ;    Process  for  furnishing  a  continuous  suppli/  of 

pure for    organic    aiiali/sis.     A.    Seyewetz     and 

Poizat.     Coinpt.  rend.,  1907,  144,  80—87. 

The  oxygen  is  obtained  by  the  reaction  of  potassium  per- 
manganate in  acid  solution  on  hydrogen  peroxide.  A  litre 
flask  contains  500  c.c.  of  lO-volume  peroxide,  and  its  cork 
is  lurnished  with  a  tap-funnel,  a  siphon-tube  reaching  to 
the  bottom,  and  a  delivery-tube  for  the  gas.  The  liquid 
from  the  funnel  (25  gnus,  of  permanganate.  500  c.c.  of 
water,  50  c.c.  of  concentrated  sul})huric  acid)  is  dropped 
upon  and  runs  down  the  internal  limb  of  the  siphon,  which 
produces  a  more  regular  evolution  than  dropping  directly 
into  the  peroxide,  and  the  oxygen  is  delivered  directly 
through  the  purifiers  into  the  combustion  tube.  When 
the  peroxide  is  exhausted,  the  liquid  can  be  emptied,  and 
fresh  peroxide  introduced  by  the  siphon  tube.  The 
oxygen  contains  no  impurity  save  a  trace  of  chlorine, 
which  is  completely  got  rid  of  by  passage  through  potas- 
sium hydroxide. — J.  T.  D. 


Halogens  ;    New  method  of  determining  — —  in  organic 
V    compounds,  by  means  of  melal-ammoniimis.      E.  Chablay. 
Compt.  rend.,  1907,  144,  203—205. 

The  (liquid)  substance,  O-l — 0*5  gi-m.  according  to  the 
percentage  of  halogen,  is  weighed  in  a  little  glass  bulb, 
and  is  then  introduced  into  a  large  test-tube.  The  bulb 
is  broken,  the  tube  plunged  into  an  acetone  and  carbon 
dioxide  freezing  mixture,  and  5 — 6  c.c.  of  ammonia  are 
liquefied  in  the  tube.  Should  the  substance  be  frozen, 
the  tube  is  warmed  till  the  ammonia  boils,  when  the 
substance  usually  dissolves.  A  fragment  of  sodium  is 
now  added,  and  reaction  allowed  to  go  on  till  a  permanent 
blue  colour  is  produced,  the  tube  being,  if  need  be,  plunged 
into  the  freezing  mixture  to  moderate  the  action.  The 
excess  of  ammonia  is  now  allowed  to  volatilise,  and  a 
current  of  moist  air  passed  through  the  tube  till  the  excess 
of  sodium  is  destroyed  ;  water  is  added,  the  liquid  filtered 
if  necessary,  made  up,  say,  to  100  c.c,  and  10  or  20  c.c. 
are  taken  for  the  determination  of  the  halogen  by  silver 
nitrate  and  thiocyanate. '  Solids  soluble  in  ammonia  arc 
treated  like  liquids  ;  others  are  dissolved  in  ether,  benzene, 
or  toluene,  and  allowed  to  fall  drop  by  drop  into  the 
sodammonium.  If  the  final  liquid  is  brown  through 
organic  matter,  the  measured  quantity  is  evaporated  to 
dryness  in  platinum,  and  heated  to  low  redness  to  destroy 
the  organic  matter,  taking  care  not  to  volatili.se  any 
chloride.  The  method  is  very  convenient  and  very 
accurate. — J.  T.  D. 

Gas     oils ;      Valuation     of .       A.     Spiegel.       II., 

page  143. 

iMbricaliruj    oils    conlainiruj    saponifiable    fats ;.     Deter- 
mination   of    the    saponification    value    of .      H, 

Sclu-eiber.     XII.,   page    15S. 

'    Tannin ';,    Direct  determinalion  of \in  qvehracho  bark 

and  extract].     H.  Eranke.     XIV.,  page   KiO. 

i   Sugar  ;    Method  for  the  determination  of .     I.  Bang . 

XVL,  page  101. 

Starch  arul  glycogen  [in  foodstuffs]  ;  Quantitative  separation 

of .     E.     Bauer     and     E.     Polenske.     XVllI/1., 

page  103. 

Alkaloid    axsuys  ;     Chloroform    in    volumetric .     A. 

J'anchaiid.     XX.,  I>age  10.1. 
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XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

(Continued  from  page   117.) 

Helium ;     Preparation   of by   filtration   of    the    gas 

from  cUveite  through  a  silica  partition.     A.   Jaquerod 
and  F.  L.  Perrot.     Compt.  rend.,  1907,  144,  135—136. 

Helium  diffuses  rapidly  through  silica  heated  to  a  high 
temperature,  although  that  substance  is  quite  impermeable 
to  other  gases,  except  hydrogen,  and,  possibly,  carbon 
monoxide.  Consequently  by  passing  gas  from  cleveite 
into  a  small  silica  flask  heated  to  about  1100°  C,  and 
surrounded  by  a  vacuum,  pure  helium  slowly  diffuses 
tlurough  the  walls  of  the  flask.  The  gas  obtained  was 
practically  pure,  giving  no  spectroscopic  indication  of 
nitrogen,  and  only  that  of  the  faintest  trace  of  hydrogen, 
the  latter  being  probably  an  introduced  impurity.  The 
method  affords  a  convenient  and  ready  means  of  isolating 
helium  from  a  mixture  of  gases. — J.  0.  B. 

Radium ;      Production     of from    actinium.        B. 

Boltwood.     Nature,   1906,  75,  54.     Science  Abstracts, 
1907,  lOA,  23. 

The  author  has  showTi  that,  starting  with  a  solution  of 
uranium  nitrate  carefully  purified,  the  amount  of  radium 
formed  in  eighteen  months  is  less  than  1  -iOOOth  part  of 
that  to  be  expected  from  the  disintegration  theory. 
This,  he  thinks,  may  be  explained  by  actinium  being  a 
product  intermediate  between  radium  and  uranium,  so 
that  the  production  of  radium  is  proportional  to  th? 
actinium  present.  In  support  of  this  the  following  experi- 
ment is  given  : — 1  kilo,  of  carnotite  is  treated  so  as  to 
separate  from  it  all  the  actinium,  and  the  solution  con- 
taining the  latter  is  sealed  in  a  glass  bulb.  About  two 
months  later  the  emanation  is  boiled  off  and  tested. 
The  activity  corresponds  to  a  content  of  5-7  X  10"^  grm. 
of  radium  in  the  solution.  After  an  interval  of  over  six 
months  the  gas  is  again  boiled  off,  and  the  radium  content 
is  now  14'2  x  10-9  grm.  In  193  days  8-5  X  10'^  grm.  of 
radium  have  been  produced.  This  gives  \(year)"i  for 
radium  as  2-2  x  10"*.  The  half- value  period  is  about 
3100  years.  It  is  noteworthy  that  the  amount  of  actinium 
in  a  mineral  is  apparently  always  proportional  to  the 
amounts  of  uranium  and  radium. 

Carbon  suboxide.     0.  Diels  and  G.  Meyerheim.     Ber.,  1907, 
40,  355—363.     (See  this  J.,  1906,  500;    1891,  662.) 

Diels  and  Wolf  have  shown  that  on  heating  diethyl 
maloiiate,  a  substance  of  composition  represented  by 
C3O2:  is  produced.  The  authors  now  find  that  other 
substances,  and  especially  malonic  acid,  yield  this  com- 
pound when  heated  with  phosphorus  pentoxide.  The 
preparation  from  malonic  acid  is  particularly  convenient, 
though  the  yield  is  but  small,  for  the  substance  is  easily 
separated  from  the  other  products  formed  at  the  same 
time.  The  substance  forms  white  crystals  melting  at 
-107°  C.  to  a  colourless  liquid  of  sp.  gr.  1*11  at  0°  C, 
which  boils  at  7°  C.  At  ordinary  temperatures  it  rapidly 
changes  into  a  reddish-black  amorphous  solid,  a  polymer 
or  mixture  of  polymers.  At  higher  temperatures  the 
heat  evolved  by  this  polymerisation  is  so  considerable 
that  some  of  the  substance  is  decomposed,  carbon  monoxide 
and  dioxide  being  evolved,  and  a  substance  left  behind 
which  contains  less  oxygen  than  the  suboxide — whether 
a  still  lower  oxide  of  carbon  or  not  is  yet  unsettled.  The 
polymer  formed  at  low  temperatures,  when  heated, 
chiefly  distils  over  as  carbon  suboxide,  but  is  partly 
decompo.sed,  evolving  the  two  gaseous  oxides  and  leaving 
a  residue  which  even  after  heating  to  redness  still  contains 
oxygen.  Carbon  suboxide  and  its  polymers  exhibit 
marked  anhydride  characters.  The  polymer  rapidly 
takes  up  moisture  from  the  air,  and  evolves  at  the  same 
time  carbon  dioxide.  The  authors  regard  the  suboxide 
as  a  carbon  carbonvl,  analogous  to  nickel  carbonyl,  and 
ascribe  to  it  the  formula  CO:C:CO.— J.  T.  D. 


Metal  hydrides  ;    Role  of in  reduction  processes.     S. 

Fokin.     J.  russ.  phys.-chem.  Ges.,  1906,  38,  855—858. 
Chera.-Zentr.,  1907,  1,  324. 

In  order  to  test  the  view  pu(  forward  previously  (this  J., 
1906,  935)  that  the  increased  reducing  power  of  occluded 
hydrogen  is  due  to  a  kind  of  physical  compression,  the 
author  carried  out  a  series  of  experiments,  which  showed 
that  compressed  hydrogen  (up  to  a  pressure  of  35  atmos- 
pheres) effected  the  reduction  of  unsaturated  hydro- 
carbons more  rapidly  and  completely  and  at  lower  tempera- 
tures than  hydrogen  at  atmospheric  pressure. — A.  S. 

Eri/thritol ;     Synthesis    of    — — .     — .   Lespieau.     Compt. 
rend.,    1907,    144,    144—148. 

Having  previously  obtained  the  butene-olide 
CH.,.CH:CH.CO 


by  the  action  of  hydrocyanic  acid  on  epichlorhydrin,  and 
converted  this  into  an  erythronic  lactone 

CH2.CHOH.CHOH.CO, 

I  I 

! 0 


the  latter  was  found  to  be  optically  inactive.  The  presence 
in  the  molecule  of  two  asymmetric  carbon  atoms,  which 
could  not  neutralise  each  other,  pointed  to  the  possible 
presence  of  two  bodies  in  equimolecular  proportions,  of 
inverse  optical  activity.  A  laevo-rotatory  lactone  and 
erythritol  were  isolated  from  the  original  optically  in- 
active lactone.  The  inactive  lactone  was  treated  with 
brucine  in  the  presence  of  water.  By  fractional  crystallisa- 
tion of  the  solution  obtained,  brucine  er3'thronates  were 
obtained  witli  rotatory  powers  varving  from  ao=  -25-3'' 
to  -  .34°.  The  salt  with  the  rotatory  power  ao  =  -25-3^ 
yielded  a  lactone  with  00=  -  35°.  When  this  was  hydro- 
gcnised  a  sugar  of  low  reducing  power  was  obtained, 
forming  with  phenylhydrazine  a  hydrazide  of  m.pt. 
145°  C,  and  not  erythrosazone.  But  when  this  was  set 
aside  for  some  months  in  a  syrupy  condition,  and 
exposed  to  the  light,  it] "deposited  large  crystals  of 
erythritol.- J.  0.  B. 

Cuprous  metaphosphale.     V.  Auger.     VIT.,  page  140. 


New  Books. 

The  Treatment  of  Storage  B.\tterie.s.  By  R.  W, 
ViCAREY.  The  Electric  Accumulator,  15,  Queen  Street, 
Cheapside,  London,  E.C.     1907.     Price  2s.  6d.  net. 

Large  8vo  pamphlet,  containing  58  pages  of  .subject 
matter,  with  31  illustrations.  The  following  subjects  are 
treated  of  : — I.  Selection  of  Battery  Room,  and  Battery. 
II.  Correct  Erection.  III.  To  Tes"t  the  Polarity  of  the 
Dynamo.  IV.  Initial  Charges,  &c.  V.  Electrolytes. 
VI.  Connecting  Cell  to  Cell,  &c.     VIL  Gradual  Sulphating. 

VIII.  Indicator?  of  Irregularities  of  Plates  or  Electrolyte. 

IX.  Replacing  Old  Cells  with  New  Ones.  X.  .Method  of 
Changing  Electrolyte  if  containing  Impurities.  XL 
Methods  of  Charging  ;  also  Overcharging.  XII.  Tempera- 
ture of  Electrolytes.  XIII.  Growing  and  Buckling. 
XIV.  How  to  Determine  whether  Positive  or  Negative 
at  Fault.  XV.  Scaling  and  Shedding  of  Active  Material. 
XVI.  Rests  of  C«lls.  XVII.  Varying  Rates  of  Discharge. 
XVIII.  Local  Action.  XIX.  Keeping  Specific  Gravity 
of  Electrolyte  Adjusted.     XX.  Glossary. 

Physical  CnEmsTRY  in  the  Service  of  Medicine.  Seven 
Addresses  by  Dr.  Wolfgang  Pauli.  Authorised  Trans- 
lation by  Dr.  Martin  H.  Fischer,  Professor  of  Pathology 
at  the  (iakland  College  of  Medicine.  John  Wiley  &  Sons, 
New  York.  Chapman  and  Hall,  Limited,  London. 
1907.  Price  5s.  6d. 
Small  8vo  volume,  containing  150  pages  of  subject  matter, 
which   latter   is   treated    under   the   following   heads:— 
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I.  I'hysioo-rhemioal  Methivls  and  Problems  in  Medirinc.    , 

II.  The  (ieneral  Ph>-siri»l  (.'hemistry  of  tlio  tVlls  and  i 
Tksuo!!.  111.  The  Colloidal  State  and  the  Hoaotions  that  '' 
gooD  in  Ijvina  Matter.  IV.  Therajvutii'  Studies  on  Ions. 
V,  (hi  the  Relation  l>et\\iH>n  Physioo-rheniiial  Proiierties 
and  Meiiioinal  KlTects.  \l.  Chani::es  wiousht  in  Pathology 
through  Advaiu-es  in  Physical  (.'hemistry.  VII.  On  the 
Klectric*!  Charge  of  Protein,  and  its  Signitieatiee. 

A  History  of  Chemical  Theories;  am>  Laws.  By  M.  M. 
Patti«on  MriR,  M.A.,  Fellow  and  Pra-lector  in  Chemistry 
of  (.ioQville  and  Caius  College,  Cambridge.  John  Wiley 
and  Sons,  New  York.  Chapman  and  Hall,  Limited, 
Ixodon.      1907.      IViee  17s.  net. 

Labob  8to  volume,  containing  535  pages  of  subject 
matter  and  the  alphal>otical  index.  The  .subject  matter 
is  broken  up  and  ela&sitied  according  to  the  following 
iseheme  :— Part  1. — The  History  of  the  Attempts  to 
.Xnswer  the  Question  :  What  is  a  Homogeneous  Substance  ? 
Part  II.  The  History  of  the  Attempts  to  Answer  the 
Question  :  What  Happens  when  Homogeneous  Substances 
Interact  *.  Section  I. — History  of  the  Classification  of 
Homogeneous  Substances.  Section  II. — History  of  the 
Study  of  the  Conditions  and  General  Laws  of  Chemical 


Patent  List. 


Wbere  a  complete  Specification  accompanies  an  Application,  an 
Mterttk  is  affixed.  TLe  dates  given  are  d)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

CMraiete  Specifications  thus  advertised  as  accepted  are  open  to 
iaiMCMi  at  the  Patent  Office  immediately,  and  to  opposition 
wiula  two  months  of  the  said  dates. 


I.— PL.ANT.  APPARATUS,  AND  .MA(  HINERY. 

APFI.ICATION8. 

2775.  riementa  and  Wheeler.  Drying  rhambers 
e«ipecially  for  laI>oratorie.f.*     Feb.  4. 

2795.  Daiber  and  Cjammcl.  Drying  process  and 
apparatus.*     Feb.  4. 

2874.  Knight      Prewnire  filter.     Feb.  5. 

2WW.  Bninner  and  Pnhring.  .Apparatus  for  .sejiarating 
liquid*  frr>m  ga.>t<-H  or  vapours  *     Feb.  5. 

3112.  Pearse.  .Apparatus  for  cooling  or  heating. 
Feb.  7. 

3293.  Dolphin.  Apparatus  for  concentrating  liqiiois 
or  flototi^ma  by  evaporation.     Feb.  9. 

33fr2.  Soe.  I'Air  Ijr|uide.  and  I/vy.     See  nndfr  \'1I. 

3428.  Toninetti.     Filter.*     Feb.    11. 

3516.  Kenjon.  VeMcIs  for  containing  corrosive  Juinids 
Feb.   12. 

W&t.  Stevena.     Filter  preMe*.     Feb.    14. 

C*»MPi.rrB   SpE^.'iricATioxs    Acikitru. 

5266  (1800).  Ikilze.  Filtering  prfK-ew  and  apparatuH. 
Feb.  2r». 

12.615  (I9ri6).  Pritchard.  and  t'nited  Alkali  Co. 
.Xpparatn*  (or  determining  the  ffercentage  drynewt  of 
•team.      Feb.   13. 

I2.61f.  (mHi).  Prit/hanl,  and  Inited  .Mkali  Co. 
Apparataa  Im   k«!nging  lirjuids  and   milidM  into  contact. 

Feb.  I  a. 


1S,'_'(>(»  (liUUi).    Hcisort. 
l-Vb.  i;{. 

•-'4.54S  (HUltJ).    Boult      ((ioldman 
Feb.  •_>(>. 


WasliiiiLj  loose  liltoriug  media. 


and     Co.).     Filters 


TI._FUEL,  GAS,  AND  LIGHT. 
Applications. 

•2737.  Pendrev.  Incandescent  mantle  for  heating.* 
Feb.  4. 

2828.  Smith   and   Shaw.     Gas   plant.     Feb.   4. 

3098.   Wilton.     Coke  ovens.     Feb.   7. 

3161.  Touzelin.  Carburetting  ai/.  [Belg.  Appl., 
Feb.  8,  1900.]*     Feb.  8. 

3204.  West.     Furnaces  and  gas  producers.     Feb.   8. 

3270.  Jones.     Coke  ovens.     Feb.  9. 

3303.  Akt.-Ges.  f.  Selasbeleuchtnng.  Mixtures  of  gas 
and  air.     [Ger.  Appl.,  Feb.  22,  190G.]*     Feb.  9. 

3533.  Akt.-Ges.  f.  Selasbeleuchtung.  Process  and 
apparatus  for  mixing  and  supplying  gases.  [Ger.  Appl., 
March  3,   1900.]*     Feb.  12. 

3010.  Grobach.  Production  of  air  gas.  [Ger.  Appl., 
Feb.  14,  1906.]     Feb.  13. 

3689.  Tully.     Apparatus  for  making  gas.     Feb.   14. 

3742.  Cowper-Coles.  Production  of  smokeless  fuel. 
Feb.  15. 

3911.  Wilton.  Manufacture  of  producer  gas  or  suction 
gas.     Feb.   16. 

Complete  Specifications  Accepted. 

3213,  3684,  and  4081  (1906).  Just..  Hanaman,  Lande.«. 
berger,  Salzmann,  and  Verein.  Elektricitats  A.-G.  Manu- 
facture of  incandescing  bodies  for  electric  incandescent 
lamps.     Feb.  20. 

80.37  (1906).  Hardy  Patent  Pick  Co.,  and  Smith. 
Apparatus  for  washing  coal,  &c..     Feb.  13. 

8670  (1906).  Bauke.  Manufacture  of  generator  or 
producer  gas.     Feb.  13. 

9540  (1906).   Porter.     Sec  under  XXIIL 

1L213  (190()).  Farnliam.  Gas-purifying  devices  of 
suction  and  other  gas  plant.     Feb.  13. 

11,279  (1906).  Bourdos,  Rotsohild.  and  SutclifVo. 
Filaments  of  incandescent  electric  lamps.     Feb.  20. 

13,355  (1906).  Suski.     Fuel   briquettes.     Feb.   20. 

13,681  (1906).  Wheatley  (Frowein  und  Wiescher.) 
Incandescence  mantles  for  gas  burners.      Feb.  20. 

14,281  (1906).  Wilke,  and  Simon-Carves  Bye-Product 
Coke  Oven  Co.     Vertical  flue  coko  ovens.     Feb.  20. 

16,600  (1906).  Cohen.     Manufacture  of  gas.     Feb.    13, 


III.- DESTRUCTIVE    DISTILLATION,    TAR 

l'M()l)U(TS,  PETROLEUM,  AND 
-MINERAL  WAXES. 

.Ari'MCATIONS. 

2942.  Craig.      .Miinufaelure     of     blast     furnace     |iitcli. 
Fel).  6. 


.'W)63.   .Marriott.     (."o(d-tar     jiitch     .is 
waterjirooling  material.      F(d».  7. 


I)indii)g    an(| 
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IV. —COLOURING     JL4TTERS     AND     DYESTUFFS. 


Applications. 

2766.  Bloxain  (Act.-Ges.  f.  Auiliiifabr.).  Mauiifacturc 
of  dipheuylamine  and  derivatives  thereof.     Feb.  4. 

2767.  Bloxam  (Act.-Ges.  f.  Andlinfabr.).  Manufactuie 
of  colouring  matters  of  the  safranine  series.     Feb.  4. 

2768.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  blue  colouring  matters  of  the  safranine  teries.     Feb.  4. 

2769.  Imray  (Meister,  Lucius,  und  Briiiiing).  Manu- 
facture of  vat  dyestuffs.     Feb.  4. 

3167.  HoUiday  and  Sons,  Turner,  and  Dean.  Dj'estuffs 
for  dyeing'direct  upon  cotton  and  other  materials.     Feb.  8. 

3279.  Hansford  (Cassella  und  Co.).  Manufacture  of 
sulphide  colours.     Feb.  9. 

3394.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Mauufactiue 
of  o-oxyazo  colouring  matters.     Feb.  IL 

Complete  Specifications  Accepted. 

2927  (1906).  Belart.  Condensing  agents  for  use  in 
making  synthetic  indigo  and  other  condensation  products. 
Feb.  20. 

f^  13,055  (1906).  Dreyfus,  and  Clayton  Aniline  Co. 
Separation  of  sulphonic  acids  from  solutions  and  obtaining 
them  in    the  condition  of  stable  compounds.     Feb.  13. 

25,977  (1906).  Johnson  (Badische  Anilin  vmd  Soda 
Fabrik.).  Manufacture  of  new  colouring  matters  from 
diphenylamine  compounds.     Feb.  20. 


v.— PREPARING,    BLEACHING,   DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

2998.  Lihenfeld.     Production  of  silk-like  eflects.  Feb.  6. 

3130.  Green.  Production  of  Aniline  Black  on  textile 
h^brcs  and  fabrics.     Feb.  8. 

3168.  HoUiday  and  Sons,  Tmner,  and  Dean.  Appli- 
cation of  direct  dyestuffs.     Feb.  8. 

3184.  Spivey.  Treating  textile  fibres  or  materials  by 
electrolysis.     Feb.  8. 

3209.  Howorth  (Spiegl'n-  und  Sohne).  Dyeing  and 
bleaching  lolled  up  spim  yarns  in  the  ])ack  system. 
Feb.  8. 

3333.  Hesketh  and  Cooi)er.     Sizing  of  yarn.*     Feb.  11. 

3500.  G'es.  f.  Chem.  Ind.  in  Basle.  Dyeing  with  sul- 
I'hidc  dyestuffs  cotton  mixed  with  wool  or  silk.  [Ger. 
Appl..  Dec.  24.  1906.]*     Feb.  12. 

3536.  Barrillot.  Method  of  weighting  silk.  [Vr. 
Appl.,  Feb.  15,  1906.]*     Feb.  12. 

3609.  Newton  (Bayer  und  Co.).  Production  of  bl- 
and multi-coloured  effects  on  mixed  goods  by  dyeing 
with  sulj)hur  dyestuffs.     Feb.  13. 

3()45.  Schneider.  Treatment  of  vegetable  fibres  or 
fabrics  to  produce  varying  effects  in  dyeing.     Feb.  14. 

Complete  Specifications  Accepted. 

3566  (1906).  Linkme3-er.  Recovery  of  copper  oxide 
in  the  manufacture  of  artificial  silk.     Feb.  20. 


0654  (1906).  Wilson.     Machines    for     printing    textile 
fabrics  and  the  like.     Feb.  20. 

9254  (1906).  Vermeesch.     Manufacture  of  textile  fibres 
or  artificial  silk.     Feb.  1 3. 


VL— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 


Complete  Specifications  Accepted. 

3563  (1906).  Seeser.     Manufacture     of     coverings     for 
floors,  walls,  ceilings,  &c.     Feb.  13. 

5342  (1906).  Imray    (Meister,    Lucius,    und    Briining). 
Dyeing  paper  jndp.     Feb.  20. 


VII.— ACIDS,    ALKALIS,  AND  SALTS. 


Applications. 

2726.  Keith.     Manufactme     of     nitrogen    compounds. 
Feb.  4. 

2796.  Dickson  and  Alder.     See  under  XV. 

2920.  Cowper-Coles.     Extraction     of     sulphur      from 
sulphur  compoimds.     Feb.  6. 

3106.  Steinem.     Manufacture    of    carbonic    acid    gas.* 
Feb.  7. 

3210.  Schulthess.     Apparatus    for    producing    hydrate 
of  hnie.     Feb.  8. 

3302.  Soc.    I'Aii'    Liquide,    and    Lev}'.     Separation    of 
gases  from  their  mixtures,  particularly  air.*     Feb.  9. 

3435.  Johnson     (Chem.     Fabr.      Griesheim-Elektron.). 
Removal  of  arsenic  from  liquids  and  gases.     Feb.  12. 

3494.  Gans.     Aluminosilicates     or     artificial     zeolites. 
[Ger.  Appl.,  Feb.  23,  1906.]*     Feb.  12. 

3629.  Read.     Ti'eatment  of  barytes  for  the  preparation 
of  barium  sulphate  or  other  barium  compoimds.     Feb.  13. 

3692.  Fischer.     Ozonising  oxygen  or  mixtures  of  gases 
containing  ox3'geu.     [Ger.  Appl..  Feb.  16,  1906.]*    Feb.  14. 

3811.  Johnson   (Badische   AniUn   und    Soda    Fabrik.). 
^Manufacture  of  stable  solid  zinc  hydrosulphitcs.*  Feb.  15. 


Complete  Specifications  Accepted. 

3135  (1906).  Kapff.  Method  of  reducing  inorganic  and 
organic  compounds.     Feb.   13. 

3583  (1906).  Moscicki.     See  under  XL 

10,008  (1906).  Behrens.  Manufacture  of  alkali  bicar- 
bonates  and  carbonic  acid  therefrom.     Feb.  13. 

13.579  (1906).  Serpek.  Production  of  compounds  of 
aluminium  and  nitrogen.     Feb.   13. 

14,489  (1906).  Bloxam  (Kirchhoff  und  Neirath). 
Manufacture  of  metal  peroxides  and  organic  jjcroxides. 
Feb.   13. 

".18  927  (1906).  Guttmann.     Manufacture    of    sul|)huric 
acid.     Feb.   13. 


VIIL— GLASS,     POTTERY,     AND     ENAMELS. 
Complete  Specification  Acceited. 


0544  (1906).  Jeschke.     Manufacture  of  coloured  textile  22.520  (1905).  Pilkingtou.     Manufacture    of    plate    or 

ribbons.     Feb.  13.  sheet  glass.     Feb.  13. 


in 


LATENT  UST. 


tfeb.  28,  1907. 


IX.— BUIU)1NG    MATKRIAI^!.    CLAYS,    MORTARS, 
AND  CKMKNTS. 

.\PPUCATIO.NS. 

•JWH.   Dv      KnrysihptT.     Mtinufacturf     of       nfractory 
luatoriitls.      Fob.  <i. 

3Uti3.   MAiriutt.     Stc  under  III. 

3liHi.  St«nley.     Manufaituro     of     biiik-     or    the     like 
from  powdered  ilay.     Feb.  S. 

X-Mti.  James   (Piisst>w).     Manufacture   of  ceiueiit    from 
b(a«t-fumaoc  slags.      Feb.  S, 

32»4.  MuHer.     Process     of     obtainim;     cement     from 
highly  bajsic  blastfumaee  slap.*     Feb.  9. 

IMM.   Newberry.     Manufaoturo  of  temeut.*     Fob.    11. 

'■i\^.*^.   Froeichmnier.      Permiinent    removal    of    saltpetre 
from  walU.     [Ger.  Appl..  Feb.  10,  HH)b.]*     Feb.  11. 

3yl6.   Woodard  and  Thomlinson.     Fireproof  and  souud- 
re«>stuig  building  composition.     Feb.  U>. 

COMPLBTK   SpICIFIC'ATIONS    AcCEPFEU. 

1S.1U4  (IWHJ).   Deidesheimer     and    Jiirschina.      .Manu- 
facture of  artiticial  stones,  bricks,  &c.     Feb.  20. 

17,761  (1906).   Kellv.     Composition  for  making  roads, 
Ac.     Feb.  iU. 

H>.I«6  (1906).   Rauhoff.     Renderin?  surfaces  of  build- 
ings, blocks,  Ac.    waterproof.     Feb.  13. 


X.— METALLL'K(;y. 


Applications. 

27H!l.  ThellxTjr.  Treatment  of  ores  containing  zinc 
•ulphide  and  lead  Kulphidc.*     Feb.  4. 

-  •mens     und     Halske,     A.-G.      AlanufactureTof 
.-rten  or  allovs  thereof.     [(Jer.  Appl..  March  22, 
.-".  /      Kb.  8. 

3^W.  H'lrdl^v  and  Hordley.  Manufacture  of  malle- 
able ;  W.     Feb.  8. 

Sti""-  rt    and    Vogel.     Treatment    of    tin    ores, 

oaofxtiU^U:-,,  ddd  the  like.     Feb.  <J. 

33rw.   Kcllrr.     Sv.  undtr  XI. 

8374.  Luidaberg  and  Roitzheini.  .Mechanical  roasting 
fnnuce*.     Feb.  II. 

3475.  Be»ver,  Strstton,  and  Claremont.  Annealing 
co|»per.*     Feb.  12. 

SftC  .Mitrhell  and  \'igo.  .Manufacture  of  soUlcring 
oooipoaada.*     Feb.  13. 

3667.  A*too.  Recovery  of  gold,  Hilver,  and  the  like 
from  jewellers'  and  other  wanhingM  or  wlop  lifpiids.    Feb.  13. 

CoMrLKTB  HPECinCATIO.^tH    ACC«ITEII. 

3310a  (ifliMi).  C'rowliy  and  F'ayne.  Alloy  for  Mur- 
f«fiOK  brMM.  copper,  and  w.hito  mct^il  for  Holdering. 
Feb.    I,T  ^ 

3676  (IWM).  Mdlfl  (Heigle)  Extraction  of  gold,  plati- 
oom,  nickel,  nilrer,  copper,  and  other  metals.     Feb.  20. 

6ri30  (I90fl).  AnnaMe,  and  Ferro  Alloyn  Hynd.,  Ltd. 
Manafactare  of  fcrrorhromium.     Feb.  1.3. 

17,131  (l»tr,).  Moore  and  He*k«tt.  Direct  pr«jccsH  of 
uaonfactuhng  irr>n  and  steol.     Feb.  2<>. 


XI.— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 

Appucations. 

30(M).  Hoult  (Elektricitats  A.-G.,  vorm.  Schuckert 
und  Co.).     Electrolytic  apparatus.     Feb.  6. 

3184.  Spivcy.     See  -under  V. 

3308.  Keller.  Electrical  process  of  refining  metal.* 
Fob.  i). 

3()31.  Jungncr.  Iron  electrodes  for  accumulators  with 
alkaline  electrolytes.  [Swed.  Appl.,  Feb.  14,  190(5.]* 
Fob.    13. 

3711.  Jungncr.  Production  of  clectro-activc,  cement- 
like  substances  of  iron  and  nickel  hj'drates  for  electrodes. 
[Swed.  Appl.,  Feb.  15,  1906.]*     Feb.  14. 

3803.  Fcry  and  Langlet.  Electric  resistance  fxirnaccs. 
[Fr.  Appl.,  Feb.  17,  1906.]*     Feb.  15. 

3834.  Jungncr.  Production  of  electrodes  of  magnetic 
metals  by  electrolytic  oxidation.  [Swed.  Appl.,  Feb.  10, 
1906.]*     Feb.   15.' 

3914.  Reynolds.     Electric   furnaces.     Fob.    16. 

3915.  Reynolds.     Electrical  heating  apparatus.  Feb.  16. 


Complete  Specifications  Accepted. 

2993  (1906).  Sutton.  Separation  of  j)articles  of  differ- 
ent dielectric  capacities.     Feb.  13. 

3455  (1906).  Brit.  Thomson -Houston  Co.  ((General 
Electric  Co.).  Masmetic  material  for  electrical  purposes. 
Feb.   13.  ' 

3583  (1906).  Moscicld.  Aj)paratus  for  producing 
nitric  oxide  by  electricity.     Feb.  20. 

87 12 J(  1906).  Hartnell.  Electro-depositing  apparatus- 
Feb.  13. 

24,806  (1906).  Ferchland.  Electrodes  for  electrolytic 
puiposes.     Feb.  13. 


X I L— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

APPLICATION. 

3301.  Szigcti    and    Szilard.     Preparations    of   cod-liver 
oil.*     Feb.  y. 

Complete  Specification  Accepted. 

3521    (1906).  Middlcton,  Iveson,  and   Wilson.     Cooling 
melted  fats  or  fatty  substances.     Feb.  20. 

XIII.— PKiMENTS,  PAINTS  ;   RESINS,  VARNISHES  • 
INDIA-RUBRER,  &o. 

(A.) — Pigments,  Paints. 

Co.MPLETE  Specifications  Accepted. 

16,516  (1906).    Ephrai/n.     Manufaoturo    of    jariiianent 
whito  paint.     Feb.  13. 

16,833  (1000).  Goddard.     Anti -corrosive  paint.  Feb.  20. 
(C.) — India-kuijuer. 

Application. 

3480.  Stangc.     Production      of     elastic     and      plastic 
HubBtanccH.*     Feb.    12. 
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XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Applications. 

•2891.  Iiirig.     Manufacture    of    imitation    ebony    from 
waste  materials.     Feb.  5. 

3433.  Harrison    (Ferraguti).     Substitute    for    leather.* 
Feb.   U. 

Complete  Specifications  Accepted. 

3450  (1!)06).  Ai-nold,  Fox.  Scott,  and  Roberts.     Manu- 
facture of  a  colloidal  material.     Feb.  20. 

16,.598  (1906).    Mills     (Patent   Leather    Co.).     Coating 
leather.     Feb.  13. 


XV.— MANURES,  &c. 

Application. 

'2796.   Dickson     and     Alder.     Manufacture     of     super- 
phosphates and  other  fertilisers.     Feb.  4. 

Complete  Specification  Accepted. 

3444  (1906).  Harper.     Economic   disposal   of    effluent 
tiom  septic  tanks  for  soil  fertilisation.     Feb.  20. 


XVIL— BREWING,  WINES,  SPIRITS,  &c. 

Application. 
342 L  Schmied.    Manufacture  of  brewers' pitch.  Feb.  II. 

Complete  Specifications  Accepted. 

5L57  (1906).  Bennett.     Mash   tun.     Feb.    13. 

18,045  (1906).  Van     Rijn.     Continuous     fermentation 
of  liquids.     Feb.  20. 

20,144  (1906).  Mackenzie   (Deckebach).     Treating  and 
ageing  wort.     Feb.  20. 

21,916  (1906).  Linzel.     Apparatus    for    de-alcoholising 
liquids.     Feb.  20. 


XVIIL— FOODS  ;    SANITATION,  W^ATER 
PURIFICATION;    AND  DISINFECTANTS. 

(.4.)— Foods. 

Applications. 

2868.  Epstein.     Treatment  or  preparation  of  chocolate 
and  cocoa.     Feb.  5. 

3825.   Rillardon.     Extraction    of   farinaceous   products 
from  cereals.     Feb.  15. 

Complete  Specifications  Accepted. 

3206  (1906).  Galbraith.     Treatment    of    milk,    cream, 
and  butter.     Feb.  20. 

12,783  (1906).  Hatmaker.     Drying    milk    and  proteid- 
containing  liquids.     Feb.  20. 

16,674  (1906).  Nyeboe     and      Nissen.        Pasteurising 
apparatus.     Feb.  20. 

{B.) — SANrrATioN  ;    Water   Purification. 

Complete  Specification  Accepted. 
3444  (1906).  Harper,     See  under  XV. 


(C) — ^DlSISFECr.4_XTS. 

Application. 

3789.  Schneider.  Manufacture  of  disinfectants.  [Ger. 
App!.,  Feb.  16,  1906.]*     Feb.  15. 

Complete  Specification  .Accepted. 

11,16(5  (1906).  White.  Liquid  compounds  for  use  as 
iusecticides  and  fungicides.     Feb.  13. 

XIX.— PAPER,  PASTEBOARD,  &a 

Applications. 

2770.  Cautine.     Machine  for  coating  paper.*     Feb.  4. 

3103.  Lederer.     Manufacture     of     cellulose     esters.* 
Feb.  7. 

3132.  Hollands  and  Laundy.  Prepared  paper,  rag, 
wood,  or  other  pulp.     Feb.  8. 

3160.  Chapman.     Paper-making.     Feb.   8. 

3378.  Angell.  Manufacture  of  commercial  paper.* 
Feb.   11. 

Complete  Specification  Accepi'ed. 

5342  (1906).  Imray  (xMeister,  Lucius,  und  Briining). 
6'ee  under  VI. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

Applications. 

2744.  Keane.  Preparation  of  condensation  products 
of  aldehydes  with  amides  of  hydroxylic  and  of  dicar- 
boxylic  acids.     Feb.  4. 

3068.  Newton  (Bayer  und  Co.).  Manufacture  Tof 
alkyloxy  compounds  of  aromatic  hydrocarbons.     Feb.  7. 

3176.  Zeitschel.  Production  of  primary  terpene  alcohols 
of  the  formula  C^oHi-OH  froni  ethereal  oils  containing 
linalool  or  coriandi'ol  or  their  ethers.  [Ger.  Appl.,  Feb.  9, 
1906.]*     Feb.  8. 

.■  3367.  Sorger.     Production    of    salicylic    acid    glycerin 
ester.*     Feb.   11. 

3665.  Hildebrandt.  Manufacture  of  condensation  pro- 
ducts from  formaldehyde,  tannin,  and  aromatic  mono- 
hydroxyl-compounds.*     Feb.    14. 

3929.  Lake  (Cur.  dor  G.  u.  F.  Speycrscheu  Studien- 
stiftung).  Replacement  of  the  amido  group  in  aromatic 
amides  which  contain  the  residue  of  arsenic  acid.     Feb.  16. 

3934.  Lake  (Cur.  der  G.  u.  F.  Speyerschen  Studicn- 
stiftung).  Manufacture  of  acid  derivatives  of  p-amino- 
phenyl-arsenic   acid.*     Feb.    16. 

Complete  Specifications  Accepted. 

2927  (1906).  Belart.     See  under  IV. 

3135  (1906).  Kapfl.     See  under  VII. 

14,122  (1906).  Lynde.  Manufacture  of  saccharin. 
Feb.   13. 

14,489  (1906).  Bloxam  (Kirchhotf  und  Xcirath). 
See  under  VII. 

15,519  (1906).  Newton  (Bayer  und  Ch).).  Manufac- 
ture of  dialkylbarbituric  acids.     Feb.  20. 

XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Complete  Specification  Accepted. 

15,506(1906).  Wagner.  Production  of  coloured  photo- 
graphs.    Fob.  20. 
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XXII.— KX rL08l\  KS,     MATCH KS. 
ArruiATioNs. 


&c. 


3171'.  Hiiiialitva.  IViHliution  of  iwplosivos.  [U.S. 
Appl..  Feb.  Hi,  ItKHll.*     Feb.  S. 

3!W.  Hiuialava.  Manufiuture  of  safvty  liiuli  explo- 
»ivi-*.»      Feb.  S." 

SJUit.  HiuiiUuyu.  liiereitsuiu  the  .«itieiiutli  of  clilorateil 
ami  other  explosives.*     Fob.  S. 

3A)1.  Himalaya.  MHiuifaetiue  of  i)h»stie  and  safe 
hi'jh  espliisives-*     Feb.  S. 

3:iiy.  Himalaya.  Mauufaeture  of  tundra  blasting 
explosives.*     Feb.  S 


(\).MI'LKTE    SPEflFICATIONS    AcCEPrEn. 

nil.  (ISHMi).  Steele.     Explosives.     Feb.  20. 

4115  (l!)t)(i).  Steele.  Rendering  exiilosivos  practically 
uon-hygroseopie.     Feb.  '20. 

X X III.— (;  i<;n k k a l    an ALvriCAL    chemistry. 

Complete  Specification  Accepted. 

i)5-K)  (IDOli).  Porter.  Apparatus  for  indicatintr  and 
reeoriliiig  tiie  jjoreentagc  of  carbonic  acid  in  flue  and  other 
gases.     Feb.   13. 
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Official  Notice. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday,  July  10,  and  following  days.  Full 
particulars  will  appear  later. 


Birmingham  and  Midland  Section. 


Meeting  held  at  Birmingham  on  Tlmrsday,  Dec.  Gth,  1906. 


MK.  ALEX.    E.    TUCKER   EST    THE    CHAIR. 

THE  UTILISATION  OF  ATMOSPHERIC  NITROGEN 
FOR    INDUSTRIAL    PURPOSES. 

BY   PERCY    F.    FRANKLAND,    PH.D.,    LL.D.,    F.R.S. 

Nitrogen  was  discovered  by  Rutherford  in  the  year  1772. 
In  1784,  Cavendish  showed  that  in  the  presence  of  oxygen 
and  water  under  the  influence  of  electric  sparks,  it  could 
be  converted  into  nitric  acid.  This  discovery  has  been 
attended  with  most  important  consequences  from  a 
theoretical  point  of  view.  In  the  hauls  of  Lord  Rayleigh 
it  served  as  the  key  to  the  discovery  of  argon,  but  it  is  also 
on  the  eve  of  leading  to  practical  developments  of  the 
most  far-reaching  importance.  Whilst  Cavendish  showed 
that  nitrogen  could  combine  directly  with  oxygen  and 
yield  nitric  acid,  the  discovery  was  made  about  the  same 
time  by  Scheele,  that  when  nitrogen  is  passed  over  a 
mixture  of  potassium  carbonate  and  charcoal  heated  to 
redness,  potassium  cj'anide  is  formed.  These  two  dis- 
coveries, made  more  than  a  himdred  years  ago.  thus  pointed 
to  the  possibility  of  transforming  the  free  nitrogen  of  the 
air  into  two  of  the  most  important  and  active  compounds 
of  nitrogen — nitric  acid  and  potassium  cyanide. 

The  formation  of  cyanide  from  atmospheric  nitrogen 
was  destined  again  and  again  to  absorb  the  attention  of 
subsequent  observers,  amongst  whom  I  may  particularly 
mention  Bunsen,  who,  in  1845.  s])ecially  investigated  the 
formation  of  potassium  cyanide  during  the  smelting  of 
iron  in  blast  furnaces.  Many  attempts  to  synthetically 
produce  cyanides  on  an  industrial  scale  followed  upon 
these  classical  researches  of  Bunsen.  Unexpected 
difficulties  were  encountered  on  the  large  scale,  amongst 
which  were  the  wear  and  tear  of  tlie  jilant  at  the  higli 
temperature  required,  the  relatively  small  yield,  and  the 
imjiurity  of  the  product.  Auiong.'st  the  variations  on 
the  original  process  which  were  adopted  was  the  sub- 
stitution of  barium  carbonate  for  potassium  carbonate. 
Tliis  modification  was  taken  U|)  with  some  temporary 
success  by  Moud  in  188'2.  who  iieated  bri((uettes  coniiiosed 
of  barium  carbonate,  '^2  parts  ;  Mood  charcoal,  8  ])arts  ; 
and  tar,  1  1  parts,  in  a  reducing  flame  in  such  a  manner 
as  to  char  the  ])itch  and  decompose  the  carbonate,  after 
which  they  were  submitted  to  a  direct  current  of  gas  as 
rich  as  possible  in  nitrogen,  and  as  free  as  ])ossible  from 
oxygen,  carbon  dioxide,  and  water.  Such  gas  was  obtained 
by  Mond  from  the  top  of  the  carbon  dioxide  absorption 
a])paratus  in  the  Solvav  process.  The  gas  was  first  heated 
to  1400' C. 

Much  more  permanent  success  in  the  synthesis  of 
cyanides  has  .attended  the  use  of  ammonia  instead  of  free 
nitrogen  in  contact  with  alkaiis  and  carbon  heated  to 
a  high  temperature.     These  processes,  in  which  ammonia 


is  used,  do  not  strictly  come  within  the  scope  of  this  paper, 
because  at  the  present  time  ammonia  is,  of  coiurse,  not 
obtained  from  atmospheric  nitrogen. 

The  original  discovery  of  the  formation  of  cyanide  from 
ammonia  is  again  due  to  Scheele,  who  devised  a  process 
for  making  potassium  cyanide  by  heating  a  mixture  of 
ammonium  chloride,  charcoal,  and  potassium  carbonate. 

Combination  of  free  nitrogen  by  means  of  carbides. — The 
mechanism  by  which  potassium  cyanide  is  formed  when 
nitrogen  is  passed  through  a  heated  mixture  of  potassium 
carbonate  and  carbon  has  been  the  subject  of  much 
discussion.  Berthelot  attributed  it  to  a  preUminary 
formation  of  potassium  carbide,  C2K2,  the  latter  fixing 
nitrogen  with  formation  of  cyanide.  This  would  make 
the  process  analogous  to  liis  classical  synthesis  of  hydro- 
cyanic acid  from  acetylene  and  nitrogen  under  the  influence 
of  the  spark  discharge.  Inasmuch  as  the  mixture  of 
potassium  hydroxide  or  carbonate  and  carbon  when 
heated  to  a  high  temperature  gives  metalHc  potassium, 
and,  inasmuch  as  potassium  cyanide  is  only  formed  in  the 
mixture  in  the  presence  of  nitrogen  when  such  a  high 
temperatvure  is  used,  it  has  been  generally  assumed  that 
the  preliminary  formation  of  potassium  is  necessary  for 
the  formation  of  carbide,  which  then  combines  with 
nitrogen.  This  function  of  the  potassium  is,  however, 
in  dispute ;  thus,  according  to  some,  the  union  of 
C-f-N  2l  CN  takes  place  to  a  small  extent  as  a  reversible 
process,  and  the  potassium  removes  the  cyanogen 
immediately  it  is  formed.  Dewar,  in  1880,  indeed  showed 
that  cj^anogen  is  formed  in  the  arc  discharge 
between  carbon  terminals  in  nitrogen  or  air. 

Others  again  suppose  that  the  function  of  the  free 
alkali  metal  is  that  it  combines  with  nitrogen  to  form 
a  nitride.  This  is  supported  by  the  well-known  absorp- 
tion of  nitrogen  by  magnesium  at  high  temperatures,  with 
formation  of  nitride ;  moreover,  Geuther  and  Brieglieb 
have  shown  that  magnesium  c}-anide  is  formed  by  passing 
either  carbon  monoxide  or  dioxide  over  heated  magnesium 
nitride.  Whatever  may  be  the  real  function  of  the  alkali 
metal  in  cyanide  formation,  with  the  advent  of  cheap 
sodium  attempts  were  made  to  produce  cyanide  by 
bringing  free  sodium  in  contact  with  nitrogen  and 
carbon  at  a  high  temperature.  It  was  only  natiu-al  that 
these  attempts  should  have  been  inaugurated  by  Castner, 
the  distinguished  and  highly-original  technical  chemist, 
who  did  so  much  to  render  metallic  sodium  an  industrial 
product  at  a  reasonable  price.  Twenty  years  ago  sodium 
was  a  curiosity  ;  it  is  now  produced  in  thousands  of  tons 
per  annum.  Castner's  process  for  the  use  of  metallic 
sodium  for  cyanide  production  has,  however,  been  found 
to  be  more  satisfactory  if  ammonia,  instead  of  nitrogen, 
is  cniploved,  the  reactions  being  sejiaratelv  carried  out 
this:  2NH3+2]Va  =  2NaNH„  +  Ho  (at  300°— 40(r  ('.), 
and  NaNH2  +  C  =  NaC\  +  H2  (fused  at  dull  red  heat). 
This  process  has  been  improved  by  the  Deutsche  Gold 
und  Silber  Scheide  Anstalt  by  utiHsing  the  intermediate 
formation  of  .sodium  cyanamide  in  the  above  reaction. 
The  process  is  carried  out  by  melting  metallic,  sodium 
with  charcoal  or  other  carbonaceous  matters,  in  a  crucible, 
and  then  conducting  in  aiununiia  at  a  temperature  of 
400°  (1  to  (iOO°  ('.  ;  this  leads  to  the  torniation  of  disodiuui 
cyauauiidc.  Na._,CISro.  which  is  not  dc(ompo>ed  at  this 
temperature.  Then",  by  raising  the  teuqarature  to  70tt°  C. 
to  800°  C,  the  excess  of  carbon  inltracts,  forming  cyanide  ; 
the  whole  operation  is  conducted  in  the  same  crucii)lc. 

Tlie  demand  for  cyanides  for  dissolving  gold  from  the 
poorer  ores  has  acted  as  an  enormous  stimulus  to  the 
devising  of  processes  for  their  manufacture,  amongst 
which  methods  for  transforming  the  free  nitrogen  of  the 
air  into  cj-anides  have  been  found  )nai'ticable.  In  188'.), 
the  world's  consumption  of  i  yanide  did  not  exceed  50  tons 
per  annum.  At  the  pre.-cnt  time  (Beilby.  1905).  the 
entire  consumption  of  cyanide  is  not  nmch  short  of  10,(K)0 
tons  per  annum,  of  which  the  Transvaal  gold  field  consumes 
about  one-third.  In  1894  the  price  of  cyanide  in  the 
Transvaal  was  2s.. per  lb. :  in  1905  it, was  only  Sd.  per  lb., 
or  £74  per  ton,  or  £740,000  for  the  10,000  tons. 
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Comtxrsion  of  nitrogen  into  nitrates. — As  already  pointed 
oot,  the  earliest  |)Ositive  property  of  nitrogen  discovered 
was  the  posr^ihility  of  transforming  it  into  nitric  acid, 
effected  by  CavenclLsh  in  1784. 

« Ireat  an  is  the  present  demand  for  cyanides,  the  demand 
for  nitric-  at-id  anil  nitrates  Ls  enormoiislv  greater.  It  is 
at  present  almost  entirely  .supplied  by  the  vast  deposits 
of  sodium  nitrate  found  in  the  rainless  districts  of  Chili. 
Thk  product  Ls  at  present  utilised  to  the  extent  of  about 
one  and  a  half  million  tons  per  annum,  one-fifth  being 
nsed  for  the  manufacture  of  nitric  aj-id,  and  four-Hfths  as 
nunnre,  nitric  nitrogen  being  the  most  valuable  nitro- 
genoas  foodstuff  for  plants. 

Considering  that  the  value  of  nitrate  at  Liverpool  is 
now  between  £10  and  £11  per  ton,  the  annual  value  of  the 
material  put  upon  the  market  is  thus  about  £15,(X)0,000 
Rterlins.  It  ia  obvir)U8  that  the  ])f>8sibility  of  producing 
it  art'  "  .^  matter  of  groat  interest  and  importance, 
e«p«-  it  is  borne  in  mind  that  the  supplv  will 

At  thv  ,  ;.  rale  be  exhausted  in  about  30  years'  An 
enhanced  intcrcot  han  been  im]>arted  to  thi.s  problem  bv 
Sir  William  Crooke«,  who,  on  the  fKcasion  of  }iis  JVcsi- 
drutial  Adtlr«-*h  to  the  lirilish  .Vssociation  in  IH!)8, 
attJinptfd  to  prove  that  (he  inhabitants  of  this  planci 
^oa\'  ■  *'  nur-i-  of  a  fi-w  years  Ui  confronted  with 
wbr  i  M.   unles.s   a   man   of  science  should   come 

like  .1  trhinn  to  the  re.Kcue.      Sir  William  Crookes' 

Mvuiu<.-nt  il'iK-ndc*!  on  the  following  considerations  :  — 

Wk^at  crop.  The  world'--  average  yield  of  wheat  per 
arre  w  12-7  busheln  ;  fJreat  Britain,  Oenmark,  Norwav, 
New  Zealand.  ';«rmariv.  iVlgiuni  and  Holland  each 
*  ■  "  ■"  •■■■'  "'  '"  '■'  i-ra.rc:  Francf,  Hungary,  and 
Jti  biish'-ls  ;  »li.-  I'i)i(.-,|  States 
^  hell',  whilst  .Au8trala.sia.  India, 
Mti  r.UMtia  average  under  10  bushels  per  acre.  To  raise 
th*  yicVJ  from  12-7  bti«h^N  to  2f)  bushels  jK-r  aero  requires 
1|  cwt.  of  »o»li'  ji*-r  a<;re. 

Sir  William  '  .^rr^  for  nrreage  under  wheat. 

In  I81II  -  I V..-,  I ,  r-  .Mi.rXK)  acres  under  wheat 

^*   "*   »  -  '''•'■   of   '2m.(m,<)(H)  mrres. 

At  thr.  p  s,r  Wijlifim  CYookes  com- 

•  7  »<i.  l<K),fKKj  brea^l  eaters, 

"f    wheat.     This    would 

r.-,s  at    12-7   bushels 

.'^'  ■"  ■;  ■'■"m  12-7  bunhcls  to 

nttr»t«  per  acTe.  woQid  require  I;^.00«>,(j06  tons  of  nitrate 
fKratuiiim,  in  atMHi^  U>  that  which  i«  required  at  present. 


This  •would  postpone  wheat-starvation  for  35  to  40  years, 
but  would  exhaust  the  Chili  beds  in  four  years. 

Let  us  consider  the  possibilities  of  producing  this  nitrate 
from  atmospheric  nitrogen,  the  atmosphere  consisting 
of  nitrogen  to  the  extent  of  four-fifths  by  vohnno  : — The 
weight  of  atmospheric  nitrogen  per  square  yard  of  the 
earth's  surface  is  7  tons,  and  weight  of  atmospheric  nitrogen 
over  the  whole  earth  is  about  4,000,000,000,000,000,000 
tons  (4  trillions  of  tons).  Now,  although  from  the  time  of 
Cavendish  it  has  been  known  that  this  atmospheric  nitrogen 
can  be  converted  into  nitrates,  it  has  also  been  known  at 
the  same  time  that  the  practicable  transforination  is 
limited  to  a  very  small  proportion  of  the  nitrogen  present 
in  any  given  volume  of  air. 

(Experiment. — A  current  of  air  was  blown  through  an 
arc  discharge,  and  the  resulting  pre  duct  was  absorbed  by 
caustic  soda,  and  it  was  demonstrated  that  nitric  acid  had 
been  formed  in  the  reaction.)  Tlie  spark  leads  to  all  the 
following  changes  taking  })lace  within  the  sphere  of  its 
influence:— N2  =  2N,  02  =  20,  N  +  0  =  NO,  as  well  as 
2N=N2  and  20  =  02,  and  under  ordinary  circumstances 
only  a  very  small  proporton  of  nitric  oxide  is 
formed,  because  the  opposite  reactions  also  take  place, 
thus:— NO  =  N  +  0;  N  +  N^Ng;  0  +  0  =  02;  infact,  the 
same  mixture  of  gases,  nitrogen,  oxygen  and  nitric  oxide 
are  obtained  irrespectively  of  whether  nitric  oxide  or  a 
mixture  of  nitrogen  and  oxygen  is  submitted  to  electric 
discharges.  It  is  thus  an  equilibrium  or  reversible  reaction, 
^2  +  ^2  ^  2N0.  The  conditions  affecting  the  equili- 
brium in  this  reaction  have  been  carefully  studied  by 
Nemst,  who  has  found  that  the  proportion  of  nitric  oxide 
formed  is  enormously  iiiliuenced  by  temperature,  thus  :  — 


1,538 

1,811 

0-37 

1,760 

2,033 

0-64 

1,922 

2,195 

0-97 

2,927 

3,200 

5-00 

Again,  he  found,  as  was  to  be  anticipated,  that  the 
higher  the  temperature,  the  more  rapidly  was  the  equili- 
brium reached,  thus : — 


Temp.  °C. 

Temp.  "Abs. 

Time- 

1  267 
1,454 
1,650 

1,540 

1.737 
1,923 

sees. 

100-0 

3-5 

0-1 

From  the  above  it  is  apparent  that  a  high  tem))erature 
has  the  double  advantage  of  increasing  the  yield  of  nitric 
oxide,  and  increasing  the  velocity  with  whicli  il  is  formed. 
We  must,  however,  bear  in  mind  that  tiii^  higher  the 
temperature,  the  more  electric  energy  is  required,  and 
that  not  only  have  the  gases  which  combine  to  be  raised 
to  this  temperature,  but  also  the  large  excess  of  gases 
which  do  not  combine.  I'he  relationship  between  the 
advantages  and  disadvantages  of  high  temperature  have 
been  calculated  by  Haber,  thus  : — One  kilo-watt  ycor 
(365  days  of  24  hours  each)  would  theoretically  viekl 
IIV-I  kilos  of  nitric,  acid  at  4200"  C,  or  HI9  kilos 
at  3200"  ('.,  and  from  the.se  ligures  it  can  be  calculated 
that  the  increased  yield  is  pecuniarily  more  advantageous 
than  the  smaller  cost  of  the  lower  temperature. 

We  have,  however,  seen  that  at  best  only  5  per  cent. 
of  nitric  oxide  are  obtained,  and  we  are  further  confronted 
with  the  difficulty  of  preserving  even  this  small  yield, 
for  the  gases  submitted  to  the  high  temperature  of  th(! 
arc  will  have  to  cool  down,  and  in  doing  so,  there  will 
be  an  opportunity  for  the  reverse  reaction  to  take  place. 
Thiis,  at  an  absolute  temperature  of  3:^00'.  the  amount 
of  nitric  oxide  by  volume  Ls  5  per  cent.,  whilst  at  22(X>'' 
it  is  only  1  p«;r  (-ent.  So  that  in  slowly  cooling  from 
3200°  to  22O0^  four-fifths  of  the  nitric  oxide  would 
Ijc  destroye-fl.  The  lower  the  temperature,  however, 
the  longer  is  th»*  time  that  is  rNjuired  before  e(^"tiilibrinm 
iu   established.     It   follows,    therefore,    that   in    order   t« 
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preserve  as  much  as  possible  of  the  nitric  oxide  formed, 
the  gases  must  be  cooled  as  rapidly  as  possible.  If  they 
can  be  cooled  below  600°,  the  possibility  of  further 
loss  is  avoided,  because  of  the  transformation  of  the 
nitric  oxide  into  nitrogen  peroxide  by  combination  with 
the  excess  of  oxygen  present. 

Numerous  devices  have  been  tried  to  secure  instan- 
taneous refrigeration  of  the  gases  which  have  been  exposed 
to  the  high  temperature  of  the  arc  discharge.  Thus  the 
gases  have  been  rapidly  blown  or  drawn  through  the 
region  of  high  temperature  ;  this  was.  however,  not  found 
to  lead  to  a  successful  result.  Much  more  success  has 
attended  the  momentary  production  of  the  arc  in  different 
parts  of  the  atmosphere.  Near  Niagara,  a  firm  called 
"  The  Atmospheric  Products  Company  "  has  been  attempt- 
ing to  attain  this  end  by  means  of  a  series  of  platinum 
electrodes  attached  to  rotating  frames,  electric  discharges 
momentarily  taking  place  as  these  electrodes  pass  each 
other.  A  direct  current  of  10,000  volts  was  employed. 
Although  sodium  nitrate  was  produced  bj'^  passing  the 
gaseous  products  through  caustic  soda,  the  price  was 
found  to  compare  unfavourably  with  that  of  Chili  salt- 
petre. 

What  appears  to  be  a  complete  success  has,  however, 
been  achieved  by  two  Norwegian  inventors — Karl  Birke- 
land,  Professor  of  Physics  in  the  University  of  Christiania, 
and  Samuel  Eyde,  an  engineer  in  the  same  city.  (The 
principle  of  the  Birkeland-Eyde  arc  was  demonstrated  by 
means  of  Ruhmkorfl  coil  and  an  electromagnet.  The 
spark  discharge  was  passed  between  the  poles,  and  at 
right  angles  to  the  field  of  the  electromagnet.  By  this 
means  the  spark  flame  is  caused  to  spread  out  into  a  disc.) 
In  the  furnace  used  by  Birkeland  and  Eyde*  the  electrodes 
are  of  copper,  approaching  each  other  within  one-third 
of  an  inch.  They  are  hollow,  and  cooled  by  circulation 
of  water  to  prevent  fusion.  An  alternating  current  of 
from  3000  to  4000  volts  is  used,  and  the  diameter  of 
the  flame  produced  is  six  feet.  Since  1903  this  has 
rapidly  been  developed  from  the  experimental  to  the 
industrial  scale.  At  present  Det  Norske  Kvaelstof  Com- 
panie  has  a  factory  at  Notodden  in  the  Hitterdal,  capable 
of  turning  out  from  3000  to  5000  tons  of  nitrate  per 
annum,  and  this  has  been  in  regular  operation  since  May, 
1905.  At  these  works  there  are  three  fxirnaces  of  500  k.w. 
each.  The  air  is  supplied  by  blowers  at  50  litres  per  k.w. 
per  minute.  The  hot  gases  from  the  furnaces  pass  first 
through  a  steam  boiler,  where  they  give  up  part  of  their 
heat  to  raise  steam.  Then  they  enter  at  50°  C.  the  absorp- 
tion towers,  which  are  about  50  feet  high,  built  of  granite 
slabs  and  filled  with  lumps  of  quartz  over  which  the  water 
trickles.  In  tower  No.  1,  50  per  cent,  nitric  acid  is  drawn 
off ;  in  No.  2,  25  per  cent.  ;  in  No.  3,  15  per  cent.  ;  and 
in  No.  4,  5  per  cent,  nitric  acid  is  ckawu  off.  The  liquid  is 
transferred  from  tower  to  tower  by  compressed  air. 
Tower  5  contains  milk  of  Ume  ;  tower  6  is  made  of  wood, 
and  contains  beds  of  dried  quick  hme.  The  50  per  cent, 
acid  is  added  to  limestone,  and  the  solution  concentrated 
until  the  residue  can  be  poured  molten  into  iron  canisters. 
This  Norwegian  saltpetre  is  almost  anhydrous  nitrate  of 
lime  containing  13  per  cent,  of  nitrogen.  It  is  estimated 
that,  with  the  lower  prices  for  electric  energy  current  in 
Norway,  nitric  acid  can  be  manufactured  at  a  cost  of  30 
per  cent,  less  than  from  Chili  saltpetre.  500  to  600  Idlos. 
of  pure  nitric  acid  per  1  k.w.  per  annum  is  according  to 
Witt  the  average  jield,  or  say  2  k.w.  per  annum  per  ton  of 
nitric  acid.  To  supply  200,000  tons  of  nitric  acid,  which 
is  approximately  what  i.'i  now  used,  otherwise  than  in 
agriculture,   would  require  400,000  k.w. 

Calcium  cyanamide  industry. — Another  process  for 
fixing  the  free  nitrogen  of  the  air,  which  has  also  been 
attracting  much  attention  during  recent  years,  is  germane 
to  the  formation  of  cyanides  from  atmospheric  nitrogen 
to  which  I  referred  in  the  earlier  part  of  the  papei-,  and  yet 
it  is  entirely  different  in  its  scope,  masnmch  as  it  renders 
the  combined  ritrogen  available  for  oilier  purposes  than 
those  for  which  cyanides  can  be  conveniently  used.  To 
Dr.  Frank,  of  Charlottenburg,  we  owe  the  observation  that 
barium  carbide  heated  to  a  high  temperature  fixes  free 
nitrogen  almost  quantitatively  with  formation  of  barium 


cyanide,  thus:  BaC2+N2  =  Ba.  (CN)2 ;  this  is  the  basis 
of  the  Readman  process. 

It  was  natural  to  try  and  realise  a  similar  fixation  by 
means  of  the  much  cheaper  calcium  carbide.  Frank 
found,  however,  that  a  very  disappointing  quantity  of 
calcium  cyanide  was  formed,  and  the  reaction  is  really 
different,  and  takes  place  as  follows:  CaC2  +  N2  =  Ca 
CN2  +  C  (at  800°  C).  This  reaction  does  not  involve  much 
extraneous  heat  when  once  started,  as  it  is  strongly 
exothermic.  The  product  should  contain  about  30  per 
cent,  of  nitrogen,  but,  as  a  matter  of  fact,  the  product 
actually  obtained  contains  only  about  20  per  cent.  When 
calcium  cyanamide  is  treated  with  water  (superheated 
steam)  under  suitable  conditions,  the  following  reaction 
takes  place:  CaCN2  +  3H20  =  CaC03-f 2NH3.  This  re- 
action also  takes  pace  in  contact  with  the  soil,  so  that 
calcium  cyanamide  can  obviously  be  applied  as  an 
ammoniacal  manure.  From  practical  trials  it  would 
appear  to  be  of  intermediate  value  between  ammonium 
salts  and  nitrates. 

The  proposition  has  been,  made  to  produce  the  calcium 
carbide  at  the  moment  it  is  required  by  directing  a  stream 
of  nitrogen  on  to  the  mixture  of  calcium  carbonate  and 
carbon  in  the  electric  firrnace.  Works  are  shortly  to  be 
opened  in  Italy  (with  water  power  of  3000  h.p.)  for  the 
manufacture  of  calcium  cyanamide  on  an  industrial  scale. 

Appended  are  two  specifications  of  the  Badische 
Anilin  imd  Soda  Fabrik  for  the  production  of  arc  dis- 
charges suitable  for  carrj'ing  out  reactions  between  gases 
on  a  large  scale.  The  second  one  introduces  a  method  of 
producing  large  discharges  which  is,  as  far  as  I  am  aware, 
entirely  novel. 

Specificatiok  I. 

ImprovemerUs  in,  and  apparatus  for,  the  production  of 
reactions  in  gases  by  means  of  electric  arcs.  Badische 
Anilin  und  Soda  Fabrik.  Eng.  Pat.  26,602,  Dec.  6, 
1904. 

This  invention  relates  to  the  production  of  reactions  in 
gases  by  means  of  electric  arcs,  and  consists  in  the  provision 
of  means  whereby,  in  the  production  of  such  reactions, 
a  polyphase  current,  without  restriction  as  to  the  number 
of  phases,  can  be  used  in  one  electric  furnace  in  such  a 
manner  that  large  quantities  of  electric  energy  can  be 
utilised  in  a  simple  manner  in  one  furnace  and  without 
employing  a  magnetic  field  in  the  furnace  to  spread  out 
the  arcs.  According  to  this  invention,  an  electric  arc, 
or  electric  arcs,  is,  or  are,  caused  to  spring  between  a 
rotating  electrode  and  surrounding  electrodes,  and  the 
gases  are  caused  to  spread  out  the  arc,  or  arcs,  so  that 
they  cover  the  whole,  or  nearly  the  whole,  of  the  space 
between  the  circumference  of  the  rotating  electrode  and 
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the  surrounding  electrodes,  thus  comi)elling  the  whole, 
or  practically  the  whole,  of  the  gases  which  are  passed 
through  the  apparatus  to  pa^s  through,  and  be  subjected 
to  the  action  of,  the  an-,  or  arcs. 

I  do  not  limit  myself  to  any  one  precise  form  of  apparatus 
for  carrj'ing  out  this  invention,  but  my  foreign  corres- 
pondent/) have  found  that  illustrated  in  the  accompanying 
drawing  to  be  suitable,  and  I  will  describe  how  this  inven- 
tion may  be  jierformed  with  reference  to  this  drawing. 

Fig.  1  represents  a  vertical  section,  and  Fig.  2  a  plan, 
partly  in  horizontal  section,  of  the  apparatus. 

The  wall,  a.  of  the  furnace  is  lined  with  fireproof  material. 
and  within  it  the  circular  disc  electrode,  h,  is  mounted 
centrally  ro  a8  to  be  capable  of  rotation.  This  rotatable 
electrode  is  provided  with  radial  wings,  c,  and  its  outer 
circumference  in  the  form  of  a  ring,  r,  is  made  separate 
and  attached  afterwards  so  that  it  can  be  removed  and 
replaced  by  a  fresh  one.  This  ring,  r,  can,  with  ;ulvantagc, 
be  toothed  on  its  periphery.  a.s  shown  in  Fig.  2.  Stationary 
electrodes,  d,  which  must  I*  well  insidatcd,  arc  introduced 
throagh  the  wall  of  the  furnace  in  the  same  horizontal 
plane  aa  that  in  which  the  electro<Je,  h,  is  situated,  and 
the  tAid  electrodes,  d,  can  Ix-  adjusted  with  regard  to  the 
•aid  electrode  6.  The  gaacs  to  be  treated  pass  into  the 
apparatus  through  the  channel,  c,  the  arrows  indicating 
the  roumr  which  the  ^tases  take  through  the  apparatus. 
The  boleit  at  /.  which  are  covered  with  gla.ss,  or  other 
tranaparmt  material,  are  f«ir  enabling  the  ends  of  tho 
•■'•''"'         '         '  ■'  '  ■  ry  of  the  electrfHle,  h,  to  be 

•••  ■  'trodes. 

I  ,  illy    conni'i  f    the    rotatable 

elrctrotir,  /..  and  the  walls  «if  tin-  fiirnact:  to  earth,  so  that 
thrf»-  w  n'>dnni'<-r  in  ton<  hini:  the  connections.  The  well- 
"'  •  ■.  ''.  are  I  onnci  t<<|   with  llic  tenninals 

'''  Iran.Hformcr,   rir  r>tlHT  suitable  sourci; 

*''  't'b'-    eli<  trodf,    /»,    bcin^    ]mo\  idcd 

*  '  miu-lilntcs  a  kind  of  fan.  (o  the 

•■• '  ■ "  to  \<t:  treated  arc  fed.  and  from 

tU-  |*-ri|itirrv  •»<  wbH-h  thi-y  are  ejwted,  so  that,  in  con- 
■M{ii.^.-  of  rapKl  rotfilion,  the  ga»w«  are  forced  through 
■  electrorje,  h,  and  the  stationary 
he  arr «  with  them,  and  tho  electric 

•'  " '    '^i''  whole,  or  jira/tically 

'lie  <l«ftr<Hl«-,  /,,  and  of 

'  he  t'jw.es  have-  to  jmss 

tn  tl»»  1< .  '',  rtod  the  fnma^^e  wall.     The 
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I  are  very  favourable  for  reaction 

f»r«-»M,'nt  a  very  large  tiurfa^e  with 

all.  Ih«-  gawft  are  com|M-lled  to 


The  stationary  electrodes  can  be  placed  radially  with 
regard  to  the  rotating  electrode,  or  they  may  be  situated 
at  any  other  angle  thereto.  The  gases  may  be  introduced 
in  any  suitable  manner— for  instance,  they  may  be  intro- 
duced through  the  aforesaid  fan-like  arrangement,  or 
they  may  bo  led  in  through  the  stationary  electrodes,  or 
through  other  ducts  arranged  for  the  purpose,  and  any 
required  number  of  stationary  electrodes  may  be  employed. 

Specification  II. 

Production  of  stable  voltaic  arcs  of  large  dimensions. 
Badische  Anilin  und  Soda  Fabrik.  First  Addition, 
dated  Dec.  9,  1905,  to  Fr.  Tat.  357,358,  Aug.  30,  1905. 

The  details  of  the  process  for  ])roduciug  large  stable 
voltaic  arcs,  described  in  the  principal  patent,  can  bo 
considerably  modified  as  follows  : — 

I. — It  is  unnecessary  to  pass  the  gases  along  the  electrode 
fixed   in   the   tube.     On   the   contrary,  these   large   arcs 


StCflON    C 


may  be  obtained  by  sim[)ly  introducing  tiic  gas  into  the 
tube  beyond  the  electrode.  In  this  case  it  is  only 
necessary  to  avoid  by  other  means  tho  discharges  produced 
between  the.  electrode  and  tlic  adjacent  parts  of  the  wall 
of  the  tube  ;  this  is  effected  \>y  leaving  a  sufficient  space 
between  electrode  aiul  tube,  or  by  placing  an  insulation 
between  them.  Otherwisf^,  the  arc  is  formed  as  described 
in  the  jirincipal  ))atent.  The  electrode  can,  for  example, 
l)c  made,  so  tiiat  it  can  move  in  the  direction  of  the  axis 
of  the  tube  ;  it  is  first  intro(!uc(!(l  Rufficiently  far  into 
tli<!  tube  to  allow  the  gases  to  i)ass  along  it,  as  previously 
dctscribed.  At  first,  tho  discharge  occurs  between  the 
erlgc  of  the  electrode  and  the  adjacent  walls  of  the  tube, 
but  the  gas  current  immediately  carries  it  towards  tho 
centre,  of  the  electrode.  As  soon  as  the  arc  burns  quietly 
in  the  midfllc  of  the  tube,  the  electrode  is  withdrawn,  so 
that  the  gas  has  no  longer  to  pass  along  it.  This  gives 
the  a<lvantage  of  being  able  to  introduce  the  gas  at  lower 
pres.ture  than  in  the  original  ]>rocess. 

In  the  first  instance,  the  electrode  may  also  be  placed 
out  of  touch  with  the  gas  current;  it  is  then  necessary 
to  htart  the  formation  of  the  arc  by  other  methods — e.g.,  by 


March  15,  1907.]    FRANKLAND— ATMOSPHERIC  NITROGEN  FOR  INDUSTRIAL  PURPOSES. 


179 


introducing  a  second  electrode,  as  indicated  in  the  original 
specification.  A  part  of  the  gas  can  also  be  passed  along 
the  electrode  according  to  the  process  of  the  principal 
patent,  whilst  the  remainder  is  introduced  beyond  the 
electrode. 

II. — It  has  been  observed  that  the  electrode  fixed  in 
the  tube  wears  away  very  rapidly  at  the  part  which  is 
in  contact  with  the  arc.  Hence,  this  electrode  must 
occasionally  be  changed,  thus  interfering  with  work. 
To  avoid  this,  the  electrode  is  so  arranged  that  the  spent 
part  can  easily  be  replaced,  preferably  whilst  the  apparatus 
is  working.  This  can  be  eiiected  by  introducing  through 
an  opening  along  the  axis  of  the  electrode,  E  (Fig.  1), 
a  rod,  S,  of  iron,  or  other  suitable  material.  This  rod 
can  be  moved  forward  as  the  electrode  is  consumed.  This 
can  be  done  by  hand  at  intervals,  or  better,  mechanically— 
for  example,  by  a  clock-work  movement,  by  means  of 
a  gear  wheel  and  endless  screw,  &c. 

III.— As  indicated  in  the  principal  patent,  these  large 
arcs  are  especially  suitable  for  endothermic  reactions  in 
gases.  To  render  the  process  as  perfect  as  possible  from 
an  industrial  standpoint,  a  considerable  proportion  of 
the  heat  contained  in  the  gas  after  the  reaction  should 
be  utilised  for  the  process  itself.  For  this  purpose,  the 
reaction  tube.  A,  B  (Fig.  2),  is  provided  with  a  jacket,  M, 
surrounded  by  insulating  material,  w.  The  gas  to  be 
treated  is  passed  between  the  tubes.  A,  B,  and  M,  prefer- 
ably in  the  inverse  sense  (in  the  direction  of  the  arrow- 
heads), whereby  they  are  heated  before  introduction  into 
the  inner  tube.  To  utilise  the  heat  to  the  fullest  extent, 
the  tube  should  be  of  sufficient  length.  To  prevent  its 
taking  up  too  much  space,  the  tube  A,  B,  can  be  joined 
by  a  y-tube  to  a  second  tube,  or,  better  still,  to  a  number 
of  tubes,  each  surrounded  by  a  jacket ;  at  its  extremity,  C, 
the  gas  will  be  cool  enough  to  introduce  into  the  absorption 
apparatus.  The  gas  can  be  introduced  into  the  jacket 
either  directly,  or  with  a  circular  motion  ;  this  latter  may 
be  produced,  for  example,  by  introducing  the  gas  tangen- 
tially  (see  Fig.  2,  Section  a-b).  A  special  device  for 
introducing  the  gas  into  the  tube,  e.g.,  as  shown  in 
Section  c-d  (Fig.  2),  produces  the  ckcular  movement 
equally  well.  The  transmission  of  heat  can  also,  of  course, 
be  effected  by  other  apparatus. 

The  apparatus  which  has  just  been  described  has  several 
advantages :  First,  the  mixture  of  gases  produced  by 
the  reaction  is  cooled  in  the  part,  B,  of  the  tube,  A,  B,  and 
also  in  the  extension,  if  there  is  one,  so  that  the  products 
formed  cannot  be  decomposed  ;  a  materially  higher  yield 
is  also  obtained  by  introducing  the  gases  hot,  and  the  life 
of  the  reaction  tube  is  prolonged  in  addition.  If  the 
process  described  under  (I.)  is  followed,  the  use  of  heated 
gases  presents  no  difficulties.  If,  on  the  other  hand,  the 
hot  gases  pass  between  the  electrode  and  the  tube,  as  in 
the  principal  patent,  it  is  possible  that  the  electrode  may 
melt  at  the  higher  temperature  employed.  It  is  thus 
advantageous  to  cool  the  electrode  ;  it  can,  for  example, 
be  supplied  with  orifices,  K,  by  which  a  portion  of  the 
cold  gases  to  be  treated  may  be  introduced  (see  Fig.  1). 

The  heat  contained  in  the  gas  after  the  reaction  can 
also  be  utilised  to  evaporate  the  solutions  obtained  during 
the  process,  such  as  solutions  of  nitrites  and  nitrates 
produced  by  treating  atmospheric  nitrogen  with  the  arcs 
in  question. 

Discussiox. 

Dr.  R.  S.  MoRRELL  asked  if  basic  calcium  nitrate  was 
preferred  to  the  normal  nitrate  as  a  substitute  for  sodium 
nitrate  as  a  fertiUser.  He  had  read  that  calcium 
cyanamide  was  occasionally  injurious  to  vegetation. 
During  the  decomposition  of  the  calcium  cyanamide  in 
the  soil,  besides  ammonia,  another  substance  was  formed, 
which  interfered  with  plant  growth. 

Mr.  F.  R.  O'Shaughnessy  asked  whether  Prof.  Frankland 
thought  there  was  any  substantial  meaning  in  Sir  William 
Crookes'  statement. 

Dr.  J.  B.  Readman  said  he  believed  that  in  his  experi- 
ments, using  a  mixture  of  carbon  and  barium   carbonate    | 
also   calcium  carbonate  heated    in    the  electric   furnace,    1 
and  having  producer  gas  passed  through,  he  was  first  to 
produce  cyanamide,  though,  it  was  some  time  after  that 
he  recognised  it  as  such,  his   main   object   being  the  pro-   | 


duction  of  cyanides  using  atmospheric  air  as  the  source  of 
nitrogen. 

Mr.  F.  D.  Ratcliff  asked  if  any  work  had  been  done  in 
bringing  the  fixed  nitrogen  in  refuse  into  some  more 
marketable  form  by  heating  with  alkali  in  electric  or  other 
furnaces,  and  then  dissolving  out. 

Mr.  H.  L.  Heathcote  said  he  thought  calcium  cyan- 
amide would  prove  a  very  useful  material  for  case- 
liardening  steel  articles. 

I\Ir.  F.  H.  Alcock  said  he  had  heard  that  day  that 
potassium  cyanide  was  being  sold  in  Coventry  at  lid.  a 
lb.,  and  he  wondered  whether  they  made  their  profit  by 
the  largt   quantity  sold. 

Mr.  Stacey  Jones  said  that  before  the  lecture  com- 
menced, he  had  an  opportunity  of  inspecting  the  apparatus, 
and  he  noticed  that  there  came  from  the  mixture  of  acety- 
lene, hydrogen,  and  nitrogen  a  smell  of  phenylisocyanide, 
which  no  doubt  could  be  possibly  formed  from  tho.se 
elements.     Had  Prof.   Frankland  observed  the  same  ? 

Mr.  E.  C.  Rossiter  said  he  was  sorry  to  see  Prof.  Frank- 
land  did  not  touch  upon  the  production  of  useful  nitrogen 
by  bacterial  methods.  If  all  the  waste  products  from  the 
animal  kingdom  were  properly  returned  instead  of  being 
treated  artificially — that  is,  if  they  underwent  natural 
decomposition,  the  ultimate  amount  of  nitrogen  useful 
for  plants  would  neither  decrease  nor  increase.  It  might 
be  possible  to  use  the  nitrogen  which  was  at  present  being 
wasted  in  assisting  the  growth  of  wheat  by  some  bacterial 
method. 

The  Chairman  said  that  if  the  result  of  the  bacterio- 
logical treatment  of  sewage  was  taken — i.e.,  if  the  effluent 
containing  free  ammonia  was  passed  through  a  layer  of 
hydrated  oxide  of  iron — a  very  considerable  amount  of 
ammonia  was  absorbed  by  the  hydrated  oxide.  He 
found  the  amount  of  ammonia  which  could  be  retained  by 
oxide  of  iron  would  reach  5  per  cent,  and  sometimes  6  per 
cent.  This  seemed  to  him  a  most  important  result, 
but  he  had  not  heard  that  it  had  been  developed  into 
anything  practical.  The  practical  application  was  too 
difficult.  It  was  quite  easy,  of  course,  to  recover  the 
retained  ammonia  by  warming  the  oxide  of  iron. 

Prof.  P.  Frankland,  in  reply,  said  that  Dr.  Messel  had 
pointed  out  that  a  much  more  satisfactory  product  would 
be  obtained  by  making  calcium  nitrate  basic,  instead  of 
leaving  it  in  a  deliquescent  neutral  condition.  He  had 
long  looked  for  information  with  regard  to  the  Ostwald 
process  for  producing  ammonia  from  air,  but  he  had  not 
been  able  to  obtain  it. 

He  had  not  analysed  Sir  Wm.  Crookes'  statements  care- 
fully. But  it  seemed  to  him  that  he  (Sir  WiUiam)  made 
the  case  appear  more  alarming  than  it  was,  by  suggesting 
that  the  world  was  so  entirely  dependent  upon  wheat. 
There  were  many  foodstuffs  which  could  apparently  be 
obtained  in  much  larger  quantity  from  a  given  area,  and 
of  much  greater  nutritive  value  than  wheat.  But  it  was 
probable  that  long  before  the  state  of  affairs  foreshadowed 
by  Sir  William  Crookes  came  to  pass,  new  kinds  of  agricul- 
ture would  have  arisen  in  which  more  profitable  crops, 
from  the  nutritive  point  of  view,  would  be  cidtivated  over 
large  districts  of  the  earth's  surface.  There  was  no  doubt 
that  the  deposits  of  nitrate  were  being  used  in  a  lavish 
and  imprudent  manner,  but  he  did  not  know  what  el.se 
could  be  done.  He  was  much  interested  in  Dr.  Readman's 
account  of  how  he  had  handled  cyanamide  \vithout  knowing 
it.  At  that  time,  there  was  no  idea  that  cyanamide  could 
be  of  manurial  value,  and  as  to  what  its  real  manurial 
value  was  at  the  present  day  he  was  not  prepared  to  make 
any  statement  on  his  own  authority.  One  would  not, 
however,  be  surprised  if  it  had  a  poisonous  action.  It  was 
a  matter  of  surprise  to  the  scientific  world  that  it  was  a 
good  manure  ;  as  really  all  cyanogen  compounds  were 
regarded  as  being  deleterious  to  plant  and  animal  life. 
On  the  other  hand,  he  believed  that  tlie  danger  of  some 
cyanogen  compounds  had  been  rather  exaggerated. 
Mr.  Silvester  and  himself  had  investigated  the  poisonous 
character  of  thircyanates,  which  were  said  to  be  extremely 
deleterious  to  plant  life  ;  but  they  had  come  to  the  con- 
clusion that  the  poisonous  properties  of  these  compounds 
had  been  over-estimated.  Mr.  Ratoliffe  had  raised  the 
question  about  the  waste  of  human  and  other  refuse, 
particularly  human  refuse.     Animal  refuse  was  generally 
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taken  caw  of.  and  applied  to  the  land.  There  had,  of 
course,  been  many  attempts  to  utilise  the  lonibined  nitrogen 
of  sewage,  and  those  had  been  attended  witli  a  certain 
amount  of  reported  sufoess.  but  they  hail  been  almost 
invariably  alvuidont^d.  Kven  the  application  of  the 
Mvage.  as  such,  as  a  manure  to  land,  had  lioen  found  to  be 
not  attended  >»ith  profit,  but  with  a  great  amotint  of  loss, 
as  the  inhabitants  of  Birmingham  knew  to  their  cost. 
Birmingham  h.td  got  a  larger  establishment  for  utilising 
town  sewage  than  any  other  city  in  the  United  Kingdom, 
and  it  was  a  stjvnding  exjHnse  to  tlie  community.  They 
were  now  empIo\-ing  methods  whicli  would  not  nuike  any 
attempts  whatever  to  utilise  the  combined  nitrogen  in 
the  sewage,  but  to  send  it  down  in  as  innocuous  a  form  as 
poflsible.  The  figures  he  quoted  as  to  the  price  of  sodium 
cyanide  were  those  of  Mr.  IVilby.  In  regard  to  i\lr. 
J.  ,..,.■  ..„...♦,.,  .,<  to  the  smell  arising  from  the  tube,  he 
z  regard  to  the  materials  used,  that  some 
1  might     jHissibly     be     jiroduced.     Mr. 

il«.w*itfr  lirtd  raised  the  question  of  bacterial  utilisation 
of  nifmeen.  That  had  been  practised  from  time 
i-  "in  villages  in  India,  where  the  refuse  was  of  a 

1  !  character,  and  wheie  there  were  long  jieriods 

v: ther.     Tlie    manure  was  mixed    with  ashes — 

wood  ashes— and  exposed  to  the  air  in  heaps,  in  which  the 
animal  nitrogen  was  transformed  into  nitrates.  There 
waa  a  definite  caste  in  India  which  had  been  engaged  in 
this  occnpation  of  nitrification  from  time  immemorial. 
That  was  possible  where  there  was  a  concentrated 
■ewage,  but  the  modem  tendency  was  for  the  sewage  to  be 
more  and  more  diluted,  as  the  pojnilation  ac(|uived  the 
habit  of  taking  baths  every  morning.  As  to  the  fixation  of 
ammonia  by  hydrated  oxide  of  iron,  he  imagined  that  the 
erpense  of  recovering  anytliing  from  sewage  in  that  way 
voald  be  prohibitive,  o\»-ing  to  the  small  amount  of 
ammonia  preeent  in  sewage  matter.  It  was  doubtful 
■hetha   it  would  be  commercially  profitable. 


Liverpool  Section. 


Meeting  held  at  the   University,  on   Wednesday,  December 
12,  1906. 


DK.  JAMES  T.  COKBOY  Df  THE  CHAIR. 


AN  INTERESTING  CASE  OF  SOIL  ELECTROLYSIS 
WITH  FORMATION  OF  A  LIQUID  SODIUM 
POTASSIUM  ALLOY. 

BT    HEfBY    BASSETT,    JtJN. 

Now  that  electricity  is  bo  largely  used  for  lighting  and 
power  porpoaea,  and  wires  conveying  the  current  traverse 
th«  groond,  eitpeoially  in  towns,  in  all  directions,  the 
of  wa:  '  rth  currenta,  due  to  leaks  from  the 

and  '  on  tramway  systems,  occasionally 

•Mraet  attt:.; •  .^e  earth  currents  usually  manifest 

themaelTM  by  causing  the  corrosion  of  metal  objects,  such 
tramway  rails,  Ac,  placed  in  the  ground.  In 
1  the  object  attacked  acts  as  anode,  the  surround- 
ing Mfth  being  the  electrolyte.  In  other  cases,  where  we 
■f*  dealing  with  the  opposite  end— that  is  to  say,  the 
eatbode— of  the  huge  voltaic  cell  thus  formed,  alkaline 
dapoaita  are  found. 

The  following  case,  which  was  brought  to  my  notice 
aooa  months  ago,  may  1*  of  interest,  as  it  shows  the 
■layiltildii  of  th«-  chemical  rirocesses  which  may  l>e  caused 
by  aaeh  earth  f^irrenU.     On  Marrh  6th  a  bad  "  earth 


at    "--     "-    1-nlow    Hill    Workhouse,    Liverpool. 
Tba   leak    '"  t    under    a    umiill    roadway,    and, 

ahhonsb  th<  '1   frt-oUbly  >K-en   failing  there  for 

aone  Urn*,  the  leak  waa  only  di»covere<l  from  the  fact  that 
boraea  bwiaa  rewtiv*  at  that  uprit  owing  to  shfK.-ks  which 
tbaj  reoeiTed,  an'I  f^i'^t,  one  could  get  by  touching 

eartahi   plaoea.      i  aflect«l    waw   one   supplying 

powar  to  a  motor  .^i  -i^^>  .-.lu.     The  current  was  carried 


by  two  thick  insulated  copper  cables  (a  negative  and  a 
positive).  These  were  laid  about  an  inch  apart  on  wooden 
bridges,  in  a  wooden  trough,  which  was  then  filled  with 
bitumen,  a  wooden  lid  being  finally  laid  over  the  bitumen. 
This  trough  was  buried  in  porous  sandstone,  the  top  being 
about  18  inches  below  the  surface  of  the  ground.  The 
leak  had  possibly  been  started  by  a  heavy  cart  causing  a 
crack  in  the  bitumen,,  through  which  water  had  penetrated 
to  the  cable.  Only  the  negative  cable  (which  would  be  at 
230  volts  below  the  potential  of  the  earth)  was  affected. 
This  cable  had  been  joined  at  the  place  where  the  leak 
occurred,  the  join  having  been  bound  round,  perhaps  not 
very  carefully,  with  wateii)roofed  cloth. 

According  to  the  clerk  of  the  works,  under  whose 
directions  the  leak  was  repaired,  the  material  surrounding 
the  leak  was  still  so  hot  that  one  could  only  just  touch  it, 
although  the  current  had  been  switched  off  for  an  hour 
and  a  half.  It  was  found  that  the  top  of  the  wooden 
trough  had  been  burnt  through,  and  that  a  hard  substance 
protruded  through  the  hole  thus  formed  and  penetrated 
to  the  wire.  This  substance  was  so  hard  that  it  had  to  be 
removed  with  cold-chisel  and  hammer,  and  the  workmen, 
to  their  surprise,  caused  big  sparks  during  the  operation. 
They  also  got  rather  burnt  under  the  finger  nails  and  on 
the  face  by  flying  chips  of  the  evidently  strongly  alkaline 
material.  The  hard  lump  had  been  formed  round  the 
negative  wire,  but  the  metal  was  not  at  all  corroded, 
neither  had  the  insulation  of  the  neighbouring  positive 
wire  been  affected.  The  substance  removed  from  the  leak 
was  collected,  and  the  engineer,  Mr.  A.  J.  Wilson,  who  had 
been  much  struck  by  its  curious  properties,  asked  me  to 
investigate  it. 

The  pieces  brought  me  were  dark  grey  in  colour,  very 
hard,  very  deliquescent,  and  strongly  alkaline.  If  treated 
with  a  little  water,  small  yellow  or  lavender  flames  were 
formed  by  bubbles  of  hydrogen  catching  fire.  The  mass 
evidently  contained  free  alkali  metal ;  in  fact,  on  breaking 
a  piece  of  the  hard  substance,  the  crevices  in  the  interior 
were  found  to  be  filled  with  bright  liquid  metallic  globules, 
evidently  a  liquid  alloy  of  sodium  and  potassium.  When 
these  globules  came  in  contact  with  water  they  ignited, 
although  the  viscous  alkaline  liquid,  with  which  the  lumps 
of  the  grey  mass  soon  became  covered  on  exposure  to  the 
air,  had  very  little  effect  on  them.  Analysis  of  the  hard 
grey  substance  showed  it  to  consist  chiefly  of  potassium 
and  sodium  hydroxides,  with  a  certain  amount  of  the  free 
metals.  There  was  also  a  considerable  amount  of  sand 
from  the  surrounding  sandstone,  as  well  as  some  silica 
rendered  soluble  by  the  action  of  the  alkali,  which  must 
have  been  nearly  fused  during  the  passage  of  the  current. 
It  was  quite  free  from  carbonate,  sulphate,  chloride,  &c., 
neither  did  it  contain  any  metals  other  than  sodium  and 
potassium.  A  quantitative  analysis  gave  the  following 
results:  KOH,  33-37  ;  NaOH,  32-2G  ;  K,  liquid  alloy 
1-00  ;  Na,  liquid  alloy,  -80  ;  soluble  silica,  4-80  ;  sand  and 
earthy  matter,  26-36  ;  bitumen  and  water  (by  diff.),  L4I  ; 
total,  100-00  per  cent. 

The  determination  of  the  free  metals  was  carried  out  by 
measuring  the  amount  of  hydrogen  evolved  when  a  given 
weight  of  the  substance  was  decomposed  with  water  in  a 
graduated  tube  over  mercury  (-312  grm.  substance  gave 
3-4  c.c.  hydrogen  at  19°  and  470  mm.  pressure).  Knowing 
the  total  amount  of  potassium  and  sodium  in  the  sub- 
stance, the  amount  of  the  liquid  alloy  and  its  composition 
can  then  be  calculated.  The  composition  of  the  alloy,  as 
calculated  from  the  above  analysis,  is  55-6  per  cent, 
potassium  and  44-4  y)er  cent,  sodium.  According  to  the 
researches  of  Kurnakow(^),  such  an  alloy  would  be  liquid 
at  temperatures  above  7°  C. 

The  formation  of  alkali  by  the  electrolysis  of  the  salts 
dissolved  in  surface  water  is,  of  course,  not  very  surprising, 
but  the  quantity  formed  in  the  present  case  is  rather 
astonishing  when  it  is  considered  what  a  very  small 
amotint  of  potassium  and  sodium  salts  are  present  in  soils. 
I  had  in  my  possession  pieces  of  the  alkaline  mixture  weigh- 
ing in  all  570  grms.,  while  from  what  I  was  told  probably 
not  less  than  1000  grms.  had  been  formed  altogether. 
The  surrounding  bitumen  for  a  short  distance  was  also 
more  or  less  imj)regnated  with  alkali. 

If  the  leak  nad  not  been  discovered,  but  had  been 
allowed  to  continue,  as  often  happens  in  such  cases,  the 
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alkali  would  have  eventually  destroyed  the  insulation  of 
the  neighbouring  positive  wire  and  have  caused  a  "  short 
circuit." 

The  alkali  was  of  course  formed  by  the  potassium  and 
sodium  first  liberated  by  the  electrolysis  reacting  with 
water.  This  must  have  caused  the  evolution  of  a  large 
amount  of  hydrogen.  If  this  gas  had  been  evolved  in  any 
position  in  which  it  could  have  accumulated  and  have  got 
mixed  with  air,  a  violent  explosion  could  quite  easily  have 
been  caused,  either  by  a  light  being  brought  near  or  simply 
by  a  globule  of  the  liquid  sodium-potassium  alloy  coming 
in  contact  with  water  and  causing  a  spark.  Many  of  the 
explosions  in  connection  with  electric  light  mains,  usually 
attributed  to  accumulations  of  coal  gas,  are  very  possibly 
in  reality  due  to  hydrogen  formed  by  electrolysis — a 
suggestion  which  was  first  put  forward  by  Mr.  Foulger  at 
the  Board  of  Trade  inquiry  into  the  explosion  which 
occurred  in  the  conduit  of  an  electric  light  main  in  the 
Euston  Road,  London,  on  Dec.  29,  1895.(2) 

It  seemed  pretty  certain  that  the  alkali  formed  in  the 
present  case  had  come  from  the  surrounding  soil  and  sand- 
stone, but  as  it  was  just  possible  that  it  had  come  from 
the  bitumen,  this  was  analysed.  A  piece  of  the  same 
bitumen  as  that  which  had  been  used  in  laying  the  cable 
gave  on  ignition  33'2  per  cent,  of  ash,  and  the  amount  of 
alkali  extracted  from  this  by  boiling  with  concentrated 
hydrochloric  acid  corresponded  to  0-18  per  cent,  potassium 
oxide  and  0-37  per  cent,  sodium  oxide  in  the  bitumen. 
Now  as  the  total  weight  of  bitumen  removed  during  the 
repairs,  and  which  might  possibly  have  had  its  alkali 
removed,  only  amounted  to  about  1200  grms.,  6'7  grms. 
of  mixed  alkali  is  the  maximum  obtainable  from  this 
source.  However,  it  is  much  more  likely  that  none  of  the 
alkali  had  come  from  the  bitumen,  for  to  all  appearance 
this  had  been  very  slightly  affected.  A  small  amount  of 
potash  might  likewise  have  come  from  the  wood  of  the 
trough  in  which  the  cables  were  laid,  but  the  amount  of 
this  would  be  still  more  insignificant  than  that  which  could 
have  been  derived  from  the  bitumen.  It  is  therefore  clear 
that  the  alkali  could  only  have  come  from  the  surrounding 
soil. 

The  sandstone  in  which  the  cable  was  laid  was  seen 
under  the  microscope  to  consist  practically  entirely  of 
rounded  quartz  grains,  and,  as  was  to  be  expected,  was 
found  to  be  very  poor  in  alkali.  The  alkalis,  which  were 
extracted  by  boiling  with  concentrated  hydrochloric  acid, 
were  determined  in  a  piece  of  sandstone  which  was  ob- 
tained from  a  spot  at  some  distance  from  the  scene  of  the 
"  earth,"  so  as  to  avoid  any  possible  contamination  with 
the  alkali  which  had  been  accumulated  there.  This 
sample  of  sandstone  contained  only  0-047  per  cent,  of 
potassium  oxide,  and  0-016  per  cent,  of  sodium  oxide. 
The  thin  layer  of  surface  soil  contained  a  slightly  higher 
amount  of  alkalis,  which  were  also  present  in  rather 
different  proportions,  viz.  :  0-056  per  cent,  of  potassium 
oxide,  and  0-055  per  cent,  of  sodium  oxide. 

Although  these  quantities  are  very  small,  the  volume 
of  groimd  from  which  they  could  accumulate  was  practi- 
cally unlimited,  and  the  amount  of  alkali  found  round  the 
"  earth  "  could  all  have  been  obtained  from  about  a  third 
of  a  cubic  metre  of  the  sandstone.  Taking  the  specific 
gravity  of  the  latter  as  2-7,  this  quantity  would  weigh 
900,000  grms.  and  would  yield  630  grms.  of  alkali,  whereas 
about  660  grms.  were  actually  formed  in  the  present  case. 
The  same  amount  of  alkali  could  have  been  obtained  from 
about  a  fifth  of  a  cubic  metre  of  the  surface  soil.  It 
will  be  noticed  that  the  relative  proportion  of  the  two 
alkalis  in  the  surface  soil  is  exactly  the  same  as  in  the  hard 
alkaline  material  formed  round  the  "  earth."  It  is  there- 
fore probable  that  the  alkali  accumulated  at  the  latter  had 
been  almost  entirely  derived  from  the  surface  soil,  and 
only  to  a  very  slight  extent  from  the  underlying  sandstone. 

It  should  be  mentioned  that  a  few  days  before  the 
occurrence  of  the  above  "  earth  "  the  weather  had  been 
moderately  dry  with,  however,  occasional  pretty  heavy 
rain. 

Another  case  of  alkali  formation. — When  I  mentioned 
the  above  case  of  electrolysis  to  PVofessor  Marchant,  he 
told  me  that  he  had  recently  been  having  -some  trouble 
with  some  of  the  switches  on  the  basement  walls  of  the 
electrotechnical  buildings  of  the  University  of  Liverpool. 
WTiite    eflSorescences    had    been    forming    on    these    and 


causing  trouble.  Professor  Marchant  gave  me  some  of 
the  efflorescence  from  one  of  the  switches,  and  an  examina- 
tion showed  that  it  was  simply  a  mixture  of  42-66  per  cent, 
of  potassium  carbonate,  and  12-02  per  cent,  of  sodium 
carbonate,  together  with  water  and  a  small  quantity  of 
alumina  and  silica.  It  was  only  the  switches  on  the  nega- 
tive wires  which  were  thus  affected.  It  is  plain  that 
moisture  had  crept  through  the  walls  from  the  outside  soil, 
and  finally  on  reaching  the  switch,  electrolysis  of  the  dis- 
solved salts  had  occurred.  Potassium  and  sodium 
hydroxides  had  thus  been  slowly  formed,  and  carbonated 
by  the  action  of  the  atmospheric  carbon  dioxide.  The 
formation  of  this  efflorescence  had  been  noticed  for  about 
two  months,  and  by  the  end  of  that  time  it  had  become  so 
bad  that  the  switch  had  to  be  removed  and  replaced  by  a 
new  one.  It  may  be  mentioned  that  this  swatch  was 
placed  against  a  concrete  wall  which  was  below  the  ground 
level,  but  tarred  on  the  side  in  contact  with  the  earth. 
The  ratio  of  potash  to  soda  is  quite  different  to  that  found 
in  the  case  of  the  workhouse  "  earth,"  although  the  spots 
at  which  the  two  cases  of  electrolysis  occurred  are  only 
about  200  j^ards  apart. 

It  is  well  known  that  the  insulation  of  a  positively 
charged  wire  tends  to  improve,  while  that  of  a  negatively 
charged  one  nearlj^  always  deteriorates. (3)  This  is  due 
to  the  phenomenon  of  "  electric  endosmose,"  which  drives 
the  moisture  (or  electrolyte)  away  from  the  positive  wire 
and  towards  the  negative  wire.  This  action  can  be 
observed  in  an  ordinary  electrolytic  cell.  If  the  cathode 
is  enclosed  in  a  porous  pot,  the  level  of  the  liquid  in  the  pot 
gradually  rises  above  the  level  of  the  surrounding  liquid. 
This  is  what  is  usually  observed,  but  cases  are  also  known 
in  which  the  effect  takes  place  in  the  opposite  direction. 
The  force  tending  to  drive  liquid  through  such  a  porous 
partition  is  proportioned  to  the  difference  of  potential 
between  the  two  sides  of  the  partition,  and  may  be  very 
great. 

Insulated  wires  placed  in  the  soil  are  subject  to  similar 
forces,  and,  as  mentioned  above,  the  insulation  of  a 
positive  wire  improves.  Any  weak  spot  in  the  insulation 
of  a  negative  wire  is,  however,  soon  broken  down,  and 
moisture  reaching  the  wire,  a  leak  is  started.  The  insulat- 
ing material  may  be  regarded  as  a  very  slightly  porous 
partition,  and  in  some  cases  it  has  been  found  that  leaks 
may  occur  without  any  mechanical  break  in  the  insulation, 
electrolysis  also  occurring  with  formation  of  alkaline 
liquids  under  pressure  between  the  insulation  and  the  wire. 
It  appears  that  on  account  of  this  "  electric  endosmose  " 
about  99  per  cent,  of  the  faults  which  occur  on  direct 
current  networks  occur  on  the  negative  wire.  At  all 
negative  faults  alkaline  deposits  or  solutions  are  formed, 
and  although  it  is  known  that  these  usually  contain  potash 
and  soda,  in  only  one  or  two  cases  do  careful  analyses  of 
the  products  appear  to  have  been  made.  In  certain  rare 
cases  also  the  formation  of  free  alkali  metal  has  been 
observed. 

The  first  record  of  such  a  case  that  I  have  been  able  to 
find  is  in  a  letter  to  the  "  Electrical  World  "  of  July  6, 
p.  5,  1889,  in  which  an  accoimt  of  an  "  earth  "  in  Boston, 
U.S.A.,  is  given.  The  "  earth  "  in  many  respects  was 
similar  to  the  one  recorded  in  the  present  note,  for  the 
cable  affected  was  embedded  in  bitumen  and  a  hard  lump 
was  found  at  the  fault,  which  flashed  when  wetted. 

Another  case  of  the  kind  does  not  appear  to  have  been 
noticed  until  1895.  In  February  of  that  j-ear  a  serious 
explosion  occurred  in  Euston  Road  in  one  of  the  conduits 
of  the  St.  Pancras  electric-light  system.  Major  Cardew, 
during  his  investigation  of  the  affair  for  the  Board  of  Trade, 
found  incrustations  on  some  of  the  insulators  supporting 
the  bare  copper  strips  by  which  the  current  was  carried. 
These  incrustations  gave  sparks  with  water,  and  were 
found  to  contain  free  alkali  metal,  and  from  a  statement 
in  an  editorial  note  in  the  "  Electrician,"  *  it  is  plain 
that  a  fluid  potassium  sodium  alloy  had  been  formed,  as 
the  metal  is  described  as  occurring  in  globules  almost  as 
fluid  as  mercury.  As  a  result  of  Major  Cardew's  discovery 
a  committee  was  formed  to  investigate  the  causes  of  the 
formation  of  these  alkaline  deposits.  When  the  committee 
inspected  the  St.  Pancras  mains  (not  quite  at  the  place 
where  the  explosion  occurred),  they  found  an  incrustation 
which  flamed  on  treatment  with  water,  but  which  in  this 
case   contained   solid   (not  liquid)   alkali   metal.     In  the 
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(.'otuiuittee's  report  is  an  analysis  of  the  inorustAtion 
founil  on  tho  cal'los  near  where  the  explosion  ooeurred, 
as  follows  :— Soiliuin  hydroxide,  T-OO  pt>r  cent.  :  potassium 
hydroxide.  4-S8  jier  cent.  ;  siKliiiin  civrbonate,  34-40  jwr 
i-*nt.  :  |K>tassium  carbonate,  i>'2'i~  jvr  cent.  ;  also  traces 
of  siliia.  ahuiiiua  and  lime.  There  apjH-ars  to  have  been 
no  fret'  nietal  in  this  incrustation  at  the  time  of  analysis. 

Since  ISyo  numerous  cases  of  alkali  metal  formation 
have  l>t>en  notii-eii.  but  1  have  not  been  able  to  find  any 
oth«?r  mention  of  an  iKcurrence  of  the  lluid  alloy,  nor 
any  other  analysis  of  the  alkaline  incrustation. 

Irhe  sei'ond  case  of  electrolysis  described  in  the  present 
not-  is  rather  a  striking  illustration  of  the  respective 
behaviour  of  a  positively  and  negatively  charged  insulated 
wirv  m  presence  of  moisture.  It  was  explained  how  the 
insulation  of  the  negative  switch  broke  down  owing  to 
alkali  formation.  Now,  although  the  positive  switch 
was  placed  in  an  exactly  similar  position  to  the  negative 
one.  no  sitms  of  electrolytic  action  were  shown  by  it,  and 
a'-'  '  -•  only  a  short  distance  from  the  negative  switch, 
t  I  the  latter  did  not  follow,  as  might  have  been 

li.  :i."  short  direct  jmtl\  to  the  positive  terminal, 

but  went  a  roundabout  way  to  the  soil,  and  then,  probably, 
to  some  tramway  rail  several  hundred  yards  away. 

Disoxrssios. 

The  Chairman  said  it  must  always  be  borne  in  mind 
that  rubber  was  a  very  ix?rishablc  substance,  and  that, 
vhilst  new  rubl>or  might  be  absolutely  impervious  to 
water,  even  under  the  intlucnce  of  the  current,  partially 

frrished  rubber  might  behave  like  a  porous  substance. 
be  phenomenon  of  electric  endosmose  possessed  very 
great  interest.  It  had  found  practical  application  in  the 
patented  methods  of  drying  peat  by  aid  of  the  electric 
current,  and.  from  what  Mr.  L.  Hargreaves  had  told  him, 
it  vaa  not  without  influence  in  the  successful  working  of 
the  Hargreaves  diaphragm. 

Prof.  K.  W .  .MARCHANTsaid  that  the  general  character  of 
tbne  faults  had  been  known  for  a  considerable  time. 
In  Paris  and  St.  Pancras,  faults  almost  identical  with 
those  l>r.  Hassett  had  described  had  come  to  light,  but 
they  occurred  in  mains  laid  in  earthenware  troughs,  not 
in  mains  laid  in  bitumen,  on  what  was  known  as  the  solid 
•Tstem.  The  case  named  by  Dr.  Bassett  appeared  to  be 
the  fir»t  one  that  had  been  described  with  mains  laid  in 
bitumen.  A  recent  experiment  by  F.  Fernie,  which 
showed  the  way  in  which  such  faults  might  be  produced, 
was  this  : — One  of  the  highly-glazed  earthenware  tubes 
that  were  used  for  carrying  conductors  was  buried  in  the 
groand,  the  lower  end  embedded  in  bitumen,  and  the 
upper  end  aVx>ut  2  ins.  aV>ove  the  level  of  the  ground  ;  a  coil 
of  wire  was  round  the  outside  of  the  tube,  and  another 
round  the  inside.  Water  was  first  poured  on  the  ground 
round  the  tube  in  large  quantities,  and  the  tube  left  for 
14  day*.  The  inside  remained  quite  drv,  showing  that 
the  tube  was  perfe^-tly  water-tight.  The  two  wires  were 
then  connected  to  a  lighting  circuit  of  230  volts  pnssiire 
the  in-nide  U-ing  ma/Je  negative  to  the  outside  wire.  After 
an  hoar  or  two,  dro[«  of  moisture  appeared  on  the  inner 
aide  of  the  tube,  and  after  two  days  the  tulje  was  half-full 
o(  water.  On  reversing  the  polarity  of  the  wires,  the 
tabe  oltimately  became  quite  dry  again  in.side. 

That  gave  a  very  goofi  idea  of  the  actual  force  due  to 
endosmotic  preaanre,  which  tended  to  profJuce  faults  on 
A  oegatirely-charged  main  ;  it  was  astonishing  that  the 
force  was  as  big  as  it  was. 

()i  cour«e,  the  grcat/T  number  of  faults  did  occur  on 

*^"-   ' •  *•  main.     The  ratio  of  faults  was  something 

!  1  ;  for   example,    in    comparing    continuous 

'  works    with    alteniating    current    networks, 

vbefeter  there  were  faulu  on  a  d.c.  system,  they 
•loMMt  alway*  rwf^rr*']  on  fh'-  negative  side.     Ah  to  the 

"ometimcH    ih-cuttpA    in 

.  hf  did  not  think  they 

"  -''I'tion  of  gas.     The 

'  M    wan   enormous. 

i''w.     If  the  meters 

I  <nt.  of  the  amount 

company  considered 


ooodu. 


amoor. 
Theef 

»»f  the  (tAi*  ■ 
r^'gistered 


r.d  H<J      'M) 
rm,   the 


that  they  ba^i  oone  pretty  welh     If  there  were  a  spark    I 


ell. 


from  any  caxise  independent  of  electricity,  which  would 

ignite  that  gas,  an  explosion  would  occur.  In  laying 
cables  at  the  present  time,  the  greatest  care  was  taken 
to  make  the  pipes  as  tight  as  possible,  to  prevent  any  gas 
leaking  into  them.  It  was  only  where  there  were  drawn- 
in  mains  with  Icaicy  service-boxes  that  there  was  risk 
of  onlinary  town  gas  leaking  in.  With  reference  to  the 
rubber  cables,  he  had  never  come  across  a  case  in  which 
there  was  an  accumulation  of  water  inside  a  cable,  nor 
had  he  ever  known  a  perfectly  insulated  rubber  cable  act 
as  a  porous  substance. 

Dr.  Bassett,  in  reply,  pointed  out  that  the  second  case 
of  electrolysis  referred  to  in  the  paper  showed  rather 
clearly  the  difference  between  the  insulation  of  a  positive 
and  a  negative  wire,  brought  about  by  electric  endosmose. 
The  switch  affected  was  the  negative  one,  and  a  good  deal 
of  electrolysis  had  taken  place  on  it.  The  positive  switch, 
although  placed  only  a  short  distance  away  in  an  exactly 
similar  position,  was  absolutely  unaffected,  and  the  leak 
which  had  caused  the  formation  of  alkali  on  the  negative 
one  had  taken  a  very  roundabout  way,  and  not  the  short, 
direct  path  between  the  two  switches,  as  might  have  been 
expected. 

»  J.  Russ.  Phys.  Chem.  Soc.  (1901),  33,  588;  Zeits.  anorg. 
Chem.  (1902),  30,  109. 

2  See  The  Electrician,  34,  308  (1895). 

'  In  this  ronnection  see  an  interesting  paper,  by  F.  Fernie,  in 
The  Electrician,  57.  1-5  (1906).  Several  of  tlie  statements  in  the 
next  few  lines  have  been  borrowed  from  this  article. 

*  The  Electrician,  34.  503  (1895). 
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fleeting  held  at  Burlington  House  on  Monday,  January  7, 
1907. 


MR.    E.    J.    FKISWELL   IN   THE    CHAIR. 

THE   DETERMINATION   OF  INDIGOTIN   IN   COM- 
MERCIAL INDIGO. 

BY    CYRIL   BERGTHEIL    AND    E.    V.    BRIGGS. 

Since  the  communication  of  our  paper  on  the  above 
subject  in  June  last  (this  J.,  1906,  729),  a  new  method 
of  determination  of  indigotin  has  been  described  by 
Bloxam  (this  J.,  1906,  735).  The  method  falls  under 
Heads  II.  and  III.  of  our  previous  paper  (p.  729)  (sulphon- 
ation  of  the  indigo  and  volumetric  determination  of  the 
indigotin  by  an  oxidising  or  reducing  agent),  but  differs 
essentially  from  the  methods  of  these  classes  previously 
described,  in  that  a  higher  degree  of  sulphonation*  is 
attained  by  the  use  of  fuming  sulphuric  acid,  and  that 
potassium  acetate  is  used  for  separating  the  salt  pro- 
duced, instead  of  sodium  chloride  as  originally  recom- 
mended by  Kawson  (J.  Soc.  Dyers  and  Col.,  1885,  74). 
The  solution  of  the  salt  obtained  is  titrated  either  with 
a  solution  of  potas.sium  permanganate  (1  in  1000),  and 
calculation  made  on  the  basis  that  1  c.c.  of  perman- 
ganate solution  is  equivalent  to  0*002  grm.  of  indigotin, 
or  with  titanium  trichlorideasdescribed  bvKnecht  (J.  Soc. 
Dyers  and  Col.,  1905,  292).  The  author  claims  that, 
by  the  employment  of  his  method,  pure  indigotin  can 
bo  accurately  determined  for  the  first  time  (p.  740), 
though  he  admits  that  this  end  can  be  attained  by  the 
use  of  "  the  permanganate  process  "  (p.  73  s),  presumably 
as  described  by  Rawson.  It  is  further  claimed  that  the 
method  is  sujKjrior  to  those  of  the  same  class  published 
hitherto,  in  that  the  impurities  are  efficiently  removed 
from  the  solution  titrated  without  loss  of  indigotin,  in 

•  The  author  BtatcB  that  the  tetrasulphonic  acid  Halt  is  obtained  ; 
an  examination  of  his  llgures  does  not,  however,  support  this 
conclusion. 
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which  particular  the  methods  of  purification  by  precipi- 
tation proposed  bv  Rawson  and  Gross mann  (this  J., 
1899,  251,  and  1905,  308)  have  failed.  It  is  not  evident 
whereon  the  author's  conclusions  are  based.  His  method 
is  standardised  on  indigotin  judged  pure  by  the  following 
criteria : — (a)  It  contains  no  ash.  (6)  It  contains  no 
impurities  removable  by  solvents,  (c)  On  analysis,  by 
the  method  under  examination,  it  yields  theoretical 
figures.  It  is  clear  that  (a)  and  (b)  are  by  no  means 
conclusive  proofs  of  purity,  whilst  (c)  is  an  argument 
based  on  the  assumption  that  the  method  under  investi- 
gation is  correct,  and  is  therefore  useless  to  establish  a 
standard  whereby  the  accuracy  of  the  method  is  to  be 
demonstrated. 

We  have  tested  the  method  on  a  sample  of  pure  indi- 
gotin, prepared  as  described  in  our  previous  paper  {loc. 
cit ),  and  containing  10'6  per  cent,  of  nitrogen,  corres- 
ponding with  99-6  per  cent,  of  indigotin.  The  details  of 
manipulation  have  been  carried  out  precisely  as  recom- 
mended by  the  author,  except  that  we  have  made  the 
assumption  that  it  is  intended  that  sulphonation  should 
be  carried  out  in  a  water-oven  with  the  water  boiling  in 
the  jacket,  a  point  on  which  the  description  of  the  method 
is  not  clear.  We  have  found  that  the  results  obtained 
are  invariably  too  low.  The  following  figures  were 
obtained  with  pure  indigotin  :— 


Indigotin  calculated  from 
nitrogen  content. 


Burette 
reading. 


per  cent. 
99-6 


CO. 

8-40 
8-45 


Indigotin  calculated  from 

permanganate,  using 

Bloxam's  factor. 


per  cent. 
93-33 
93-88 


The  error  involved  appears  to  be  due  to  two  causes. 
In  the  first  place,  the  factor  on  which  the  calculation  is 
based  is  erroneous.  This  may  be  shown  by  its  applica- 
tion to  a  titration  of  a  solution  of  pure  indigotin  disulphonic 
acid,  prepared  as  described  in  our  previous  paper  {loc. 
cit.).  We  have  showTi  that  if  such  a  solution  be  titrated 
with  iN'/50  permanganate,  and  the  calculation  based  on 
the  equality  of  1  c.c.  permanganate  =  0-0015  grm.  of 
indigotin,  correct  results  are  obtained.  Tit.ation  of  a 
solution  of  disulphonic  acid,  diluted  as  recommended  by 
Bloxam,  with  1  in  1000  permanganate  solution  and 
calculation  by  his  factor,  indicated  a  percentage  of  indi- 
gotin of  97-1,  whilst  when  using  N/od  permanganate, 
99-3  per  cent,  was  indicated,  the  percentage  deduced 
from  the  nitrogen  content  being  99-6.  The  error  cannot 
be  due  to  the  use  of  the  disulphonic  acid  instead  of  the 
more  highly  sulphonated  body,  since  the  equality  between 
indigotin  and  permanganate  is  clearly  independent  of 
the  composition  of  the  salt  of  indigotin  dealt  with. 
From  a  consideration  of  these  figures  it  is  evident  that 
the  relationship  between  the  result  obtained  by  Bloxam's 
method  and  an  accurate  result  is  as  99-6:97-07,  so  that 
multiplication  of  his  results  by  1-026  should  lead  to 
accuracy,  if  the  method  involved  no  further  error  than 
that  of  the  factor  used. 

The  factorial  error  may  be  demonstrated  in  another 
way.  If  a  sample  of  pure  indigotin  is  sulphonated  as 
recommended  by  Bloxam,  and  an  aliquot  part  of  the 
solution,  diluted  as  described,  titrated  with  1/1000 
permanganate  (without  salting  out),  and  calculation 
made  on  the  basis  of  1  c.c.  of  permanganate  =0-002  grm. 
of  indigotin,  a  result  corresponding  to  98-45  per  cent. 
of  indigotin  is  obtained.  If  this  same  solution  be  diluted 
as  recommended  by  Rawson,  titrated  with  N /50  per- 
manganate, and  calculation  made  by  his  factor,  a  result 
corresponding  to  101-2  per  cent,  of  indigotin  is  obtained. 
The  excess  over  the  truth  in  the  latter  case  is  explained 
by  the  presence  of  sulphur  dioxide  in  the  solution  titrated. 
We  have  not  found  it  possible  to  obtain  a  sample  of 
fuming  sulphuric  acid  free  from  sulphur  dioxide,  and  it 
has  a  considerable  action  on  permanganate.  We  have 
found  the  error  due  to  this  cause  to  correspond  to  1 — 2 
per  cent,  of  indigotin  in  four  samples  exauined.  The 
samples  were  in  each  case  treated  precisely  as  in  the 
course  of  an  indigo  analysis  by  Bloxam's  method,  except 
that  titration  was  performed  with   iV/50  permanganate 


solution,  and  Rawson's  factor  appljpid.*  In  the  par- 
ticular case  under  discussion  the  error  amounted  to 
1-05  per  cent.  If  allowance  is  made  for  this  error,  the 
result  obtained  by  ^V/50  permanganate  approaches  very 
nearly  to  the  truth.  On  the  other  hand,  a  similar  deduc- 
tion will  bring  the  result  obtained  by  Bloxam's  method  still 
further  from  the  truth  ;  but  if,  after  making  the  deduc- 
tion, the  result  be  multiplied  by  1-02G,  which  we  have 
shown  in  the  previous  case  is  necessary  in  order  to  allow 
for  the  factorial  error,  a  result  showing  99-3  per  cent,  of 
indigotin  is  obtained,  M'hich  is  very  nearly  correct.  This 
error,  due  to  sulphur  dioxide,  is,  of  course,  eliminated 
by  salting  out  as  recommended  by  Bloxam,  and  therefore 
does  not  occur  if  the  method  be  carried  to  a  conclusion 
as  described  by  its  author,  but  this  process  was  clearly 
unnecessary  in  the  experiments  described  above,  since 
no  impurities  were  present,  and,  further,  its  employment 
leads  to  a  second  error  which  would  complicate  the 
results.  This  error  is  due  to  loss  of  indigotin,  which 
invariably  occurs  in  salting  out  and  filtering  the  sulphonic 
acid  salt. 

It  is  evident  from  a  consideration  of  the  figures  obtained 
by  an  application  of  the  method  to  pure  indigotin  (vide 
supra),  that  the  results  cannot  be  brought  into  line 
with  the  truth  by  multiplication  by  the  figure  1-026, 
which  we  have  shown  will  correct  the  error  in  the  factor 
employed,  an  average  result  of  96  per  cent,  of  indigotin, 
still  3-6  per  cent,  lower  than  the  truth,  being  obtained 
by  this  operation.  Loss  of  indigotin  must,  therefore, 
take  place  during  the  process,  and  we  have  shown  this 
to  occur  during  salting  out  and  filtration  by  the  following 
experiments  : — 

A  number  of  indigos  were  sulphonated,  salted  out,  and 
redissolved,  in  the  manner  recommended  by  Bloxam, 
the  solutions  were  made  up  to  200  c.c,  and  an  aliquot 
part  titrated  with  ^V/50  permanganate  solution.  One 
hundred  c.c.  of  these  solutions  were  then  salted  out  again, 
dissolved,  and  made  up  to  volume,  and  titrated  as  before. 
The  results  are  expressed  by  calculation  to  the  percentage 
content  of  indigotin  in  the  original  solutions  ;  the  differ- 
ences indicate  the  losses  which  have  taken  place  during 
the  salting-out  and  filtering  operations. 


Indigotin  in  solu- 

Indigotin in  solu- 

Losses during 

tion,  calc.  from 

tion,  calc.  from 

salting  out 

first  titration. 

second  titration. 

and  filtering. 

per  cent. 

per  cent. 

per  cent. 

I 

46-2 

41-4 

4-8 

If.  ... 

56-4 

51-3 

5-1 

III.  .. 

66-0 

61-8 

4-2 

IV.    .. 

73-2 

66-9 

6-3 

V.   ... 

78-0 

72-0 

6-0 

VI.    .. 

90-6 

86-4 

4-2 

VII.    . 

93-6 

88-8 

4-8 

These  figures  show  that  a  very  considerable  loss  of 
indigotin  occurs.  The  filtrates  are  of  a  light  blue  colour 
when  dealing  with  pure  indigotin,  the  colour  probably 
representing  not  more  than  0-5 — 1-0  per  cent,  of  indigotin 
in  solution,  so  that  it  would  appear  that  the  concentrated 
solution  of  potassium  acetate  used  for  salting-out  has 
an  action  upon  the  sulphonic  acid,  a  theory  which  is 
borne  out  by  the  fact  that  the  filtrates  become  rapidly 
lighter  in  colour  on  standing,  and  finally  lose  their  blue 
colour  entirely.  This  may  perhaps  account  for  Bloxam's 
statement  that  the  loss  in  the  filtrates  amounts,  under 
favourable  conditions,  to  one  part  of  indigotin  in  three 
million  of  water. 

In  the  following  table  we  have  summarised  the  results 
obtained  by  an  apjilication  of  Bloxam's  method  of  analysis 
to  a  series  of  indigos,  with  and  without  the  use  of  the 
factorial  correction,  and  by  the  method  described  bj'  us 
in  our  previous  paper  (loc.  cit.).  We  have  also  shown 
the  result  of  titrating  the  solution  obtained  by  Bloxam's 

•  The  presence  of  sulphur  dioxide  in  fuming  sulphuric  acid 
throws  considerable  doubt  on  the  results  obtaim-d  by  ISIoNani  in 
determining  the  conditions  under  wliich  sulphonation  may  be 
elfectc'd  without  loss  of  indigotin  (|).  737)  ;  it  would  have  invari- 
ably led  to  too  high  results  unless  the  salte  obtained  wer-;  crystal- 
lised out,  in  whicli  case  another  error  is  involved. 
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niothuil    with    S/iJO    jx>rinaiigBnRte    and    oalculation    by 
Kawsuu's  factor. 


Titration  with  1/HH)0 
prrnMUguiate. 


Titration  with  .Y/50 
periuanganuto. 


Calf,  by       Calc.  by 
lUoxam's     lUoxam's 
lactor.  (artor 

i  oomctod. 


I  Sniphona- 
Calo.  by       tion  and 
Kawson's   calo.  by  tlu' 
factor.        authors' 
method. 


Loss  in 

Bloxam's 

method 

due  to 

saltinu  out 

nnd 
nitration. 


I  ... 

•»-85 



71-«« 

720 

77-1 

6-4 

11  .. 

«7-l 

«<<-8 

68-4 

72-6 

8-8 

III.  . 

51-« 

«3-2 

63-« 

60-0 

.3-8 

IV.   . 

6«-I 

57-5 

57-6 

.')8-2 

0-7 

V.   .. 

SS-9 

55-3 

55-2 

600 

4-7 

VI.    . 

84-475 

251 

24-5 

26-7 

1-6 

Vll. 

BIS 

9S-67 

t>:i-9 

9.S-7 

2-03 

VIII. 

04-O5 

tH)-40 

96-3 

99-3 

2-81 

The  Uble  shows  that  the  application  of  the  factorial 
conrction  to  the  fii;ure.-5  obtained  by  Bloxam's  method 
brin(!8  th**  results  into  very  close  agreement  with  those 
ohf«..-.vi  i,y  titrating  the  same  solutions  with  A'/50 
{.  e     and     calculation     by     Rawson's     factor. 

1:  .  i>j!,  however,  between  the  results  so  obtained 

aaU  ihoBt  derived  by  the  metho<l  previously  described 
bv  u«  *re  very  considerable,  and  bear  no  constant 
rcJAtioQship  to  the  purity  of  the  indigo  under  examination. 
We  have  showTi  that  these  differences  are  to  be  accounted 
for  by  loisses  which  occur  in  salting  out  and  filtration. 

The  method  dealt  with  in  Bloxam's  j)apor  does  not  there- 
fore appear  to  be  reliable  as  it  stands,  either  in  ap|)lication 
to  pure  indigotin  or  to  commercial  indigo,  so  that  coii- 
clofiiofu  drawn  from  its  application  to  questions  of  indigo 
inanafacture  are  valueless.  Apart  from  its  inaccuracies, 
the  method  is  cumbersome  and  quite  inapplicable  to 
vork  in  the  indigo  tiistricts  of  India  (for  which  its  author 
dangns  it),  owing  to  the  low  temperatures  at  which  it 
is  necMsary  to  work,  and  the  large  amount  of  ice  required 
for  this  purpose. 

Since  the  foregoing  paper  was  wTitten,  a  communication 

haa  b**  • '•   '  v  Orchardson,  \Voo<l,  and  Hloxam  on  the 

same  •■  -  .)..  1907,  4).     These  authors  state  that, 

by  the  •  •  nt  of  the  method  of  analysis  described 

by  us  (thto  J..  1V«j6,  729),  they  have  obtained  results  with 
pure  indieotin  showing  a  content  of  112 — 113  per  cent., 
and  conclufle  that  our  standard  indigotin  must  have 
attained  a  purity  of  only  9.'>  per  cent.,  and  have  thus  given 
riie  to  an  incorrect  factor.  This  result  is  obtained  by 
titratiDK  a  Holution  of  the  sulphonated  indigotin  at  a 
coocratratirm  of  I  in  lOfKt,  and  it  is  pointed  out  that 
if  the  aoliition  l»e  diluted  to  1  in  .VKK),  results  showing 
a  content  of  I0.'> — UMi  jjer  cent,  are  obtained,  and  that 
further    '  '    ■         '      '     to  no  lower  result. 

Hafl  •  iiined  the  conditions  holding  when 

the   »tA\' :    1    to  the   extent   recommended    by 

Rawxon.  and  a<iopte<i  by  us  in  determining  the  validity 
at  hm  factor  (p.  73<».  rV:.,  1  in  10, (XK),  they  would  not 
hare  found  thi*  to  lie  the  cane.  We  have  repeated  the 
titrationji  of  our  pure  indieotin  under  each  of  these  con- 

d:'  ' '    '  •-        '^*y  calodation  from  Rawson's 

f"^  late-O-fKH-O  grm.  indigotin), 

h-^  ,    r<-iilt-  : 


Cancentrat  Km. 


indigotm  per  cent,  found. 


I  in    inrjo 

I   in     TiOOO 
1  in  lO.Unt) 


111-72 

io.'-,-2r> 


The  re»ult«  at  1  in  UKKf  and  I  in  .VMlO  agree  substantially 

rifli    t\,'^'    f'.'ind   'v    !'>lozam  an»l    hin   «o-workerH.     Th» 

'  "  hA«  l'«<n  «'.f Jil.lished  by  RawHcn  ; 

"  '•  and  our  mcthrxl  ,\<m-h  not  wek  to 

^ft•.^    «»njy   «lealt    with   the   queHtionfi   of 

impure 


I-  ,      w>-    II-,.     iniiv    •u-nii    wiin    ine   queK 
r  atkjn,    ami    piirifiration^of   nolntirjna    fif 


It  is  reuiarkable  that,  in  criticising  otir  method.  Bloxam 
anil  his  coadjutors  do  not  comnioiit  upon  our  method  of 
establishing  the  purity  of  our  standard  by  its  nitrogen 
content  (p.  731)  nor  give  any  indication  of  the  method  by 
which  tlieir  own  is  verified.  Our  attainment  of  a  residt 
indicating  08  per  cent,  with  the  B.A.S.F.  "  indigo  pure  " 
of  1898  (p.  731)  is  unexplained  by  tlieni,  as  also  is  the  very 
close  agreement  obtained  by  us  between  the  permanganate 
method  witli  our  modifications  and  other  methods 
de}>ending  on  entirely  ditl'crcnt  principles  (]>.  734). 

Other  controversial  matters  raised  by  Bloxam  and  his 
co-workers   are    imdergoing   further    investigation. 


Meeting  held  at  Burlington  House  on  Monday,  February  4, 
1907. 


Mlt.  R.  J.  FBISWELL  IN  THE  CH.UB. 


APPARATUS  FOR  THE  SUPPLY  OF  CARBON 
DIOXIDE  IN  THE  DETERMINATION  OF 
NITROGEN  IN  ORGANIC  COMPOUNDS  BY 
THE    ABSOLUTE    METHOD. 

BY  O.   yOUKG,  PH.D.,  AND  B.  CAUDWELL,    B.A.,    B.SC. 

We  have  used  for  some  time  Blau's  method  of  adding 
a  concentrated  solution  of  potassium  carbonate,  sp.  gr. 
1-45 — 1-5,  to  a  mixture  of  equal  volumes  of  concentrated 


Mercury 


\y 


Hulphuric  acid  and  water,  combined  with  a  simi)li(icd  form 
of  Thieie's  gas  evolution  apjiaratus  (Annalen,  1899,  258, 
242),  which  can  he  put  together  in  a  few  minutes  from 
ordinary  laboratory  glass  (Fig.  1).  It  differs  from  Thieie's 
apnaratuH  in  the  design  of  the  mercury  trap  and  of  the 
aafety  tube,  the  working  of  which  requires  little  explana- 
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tion.  The  potassium  carbonate  solution  is  filled  into  the 
bulb  of  the  dropping  funnel, and,  the  tap  being  opened,  runs 
down  into  the  trap,  then  rising  through  the  outer  tube 
passes  through  the  small  hole,  a.  Fig.  2,  and  finally  drops 
into  the  acid  in  the  Woulff's  bottle.  Once  the  stem  of  the 
funnel  and  the  mercury  trap  are  filled  with  the  solution 
the  tap  is  regulated  so  that  the  potassium  carbonate 
flows  into  the  acid  as  required.  Should  the  tap  or  the 
delivery  tube  be  closed  suddenly  or  the  evolution  of 
the  gas  become  too  violent,  the  excess  of  carbon  dioxide 
escapes  by  way  of  the  safety  tube,  s.  Fig.  1.  The  air  is 
driven  out  of  the  apparatus  completely  by  dropping 
about  100  c.c.  of  the  carbonate  solution  into  the  acid, 
after  which  a  current  of  almost  pure  carbon  dioxide  is 
obtained.  In  a  long  series  of  experiments  we  have  found 
that  the  carbon  dioxide  formed  in  this  manner  does  not 
contain  0-1  c.c.  of  air  per  5  litres.  The  gas  issuing  from 
the  Woulff's  bottle  is  almost  dry,  and  if  passed  through 
two  sulphuric  acid  drying  tubes  does  not  cause  any  increase 
in  the  weight  of  the  second. 

It  is  of  course  necessary  in  using  any  such  apparatus 
to  take  care  that  the  pressure  in  the  nitrometer  is  not 
reduced  so  far  as  to  draw  air  through  the  safety  tube. 
With  this  note  of  warning,  the  method  can  be  highly 
recommended  not  only  for  its  accuracy  and  convenience, 
but  also  because  the  rate  of  evolution  of  the  carbon  dioxide 
is  well  under  control,  so  that,  with  a  little  practice,  it  can 
be  varied  rapidly  from  the  production  of  a  veritable 
torrent  of  gas  to  that  of  the  most  gentle  current.  If  the 
apparatus  be  set  up  with  a  Wouln's  bottle  of  2 — 3  litres 
capacity,  and  charged  with  about  800 — 1200  c.c.  of  the 
diluted  sulphuric  acid,  it  requires  cleaning  out  and  refilling 
only  after  a  long  series  of  "  nitrogen  combustions." 

Following  are  references  to  the  literature  of  the  subject : 
Dumas.  Ann.  chim.  phys,  18.31  [ii],  53,  171.  H'^nry 
and  Plisson,  J.  d.  Pharm.,  1830,  249.  Erdmann  and 
Marchand,  J.  pr.  Chem.,  1838,  14,  213.  Melsens,  Compt. 
rend.,  1846,  20,  1437.  Erdmarm  and  Marchand,  J.  pr. 
Chem.,  1846,  37,  150.  Simpson,  J.  Chem.  Soc,  1853, 
6,  289.  Schiff,  Zeits.  anal.  Chem.,  1868,  430.  Thudi- 
chum  and  Wankl\Ti,  J.  Chem.  Soc,  1869,  22,  293.  Ilinski, 
Ber.,  1884,  1349.  "Groves,  J.  Chem.  Soc,  1880,  37,  500. 
Ludwig,  ibid..  1880,  38,  679.  Zulkowsky,  Ber.,  1880, 
1096.  "Gehrenbeck,  ibid.,  1889,  1694.  Kreusler,  Z.  anal. 
Chem..  1885,  438.  Bernthsen,  ibid.,  1882,  63.  Huf- 
schmidt,  Ber.,  1885,  1441.  Holland,  Chem.  News,  18,  1. 
Johnson,  ibid.,  50,  191.  Kehrmann  and  Messinger,  Ber., 
1891,  2172.  Blau,  Monatsh.,  1892,  277.  V.  Miller  and 
Kiliani,  Kurzes  Lehrbuch  d.  anal.  Chemie. 


New   England   Section. 

Meeting  held  at  Boston,  on  Friday,  December  7,   1906. 


MR.    F.    E.    ATTEAUX    IX    THE    CHAIR. 

A  COMPARISON  OF  APPARATUS  FOR  TESTING 
THE  LIABILITY  OF  OILS  TO  PRODUCE  SPON- 
TANEOUS   COMBUSTION. 

BY   AUGUSTUS    H.    GILL,    PH.D. 

The  object  of  this  paper  is  to  compare  the  results  obtained 
by  apparatus  designed  by  Ordway  and  Mackey  for 
testing  the  liability  of  oils  to  produce  spontaneous  com- 
bustion. Ordway's  apparatus^  consists  of  a  horizontal 
air-jacketted  cylinder  4  ins.  in  diameter  and  18  in.s.  Ion", 
in  which  the  oil  is  heated  to  a  temperature  of  100°  C.  on'a 
ball  of  cotton  waste  in  a  gentle  current  of  air,  and  com- 
pared with  a  blank  of  uuoiled  waste  kept  at  100°,  and 
at  an  equal  distance  from  the  source  of  heat.'  In 
Mackey's  apparatus  §  the  cotton  is  heated  in  a  vertical 
water- bath  in  a  wire  gauze  cage  1^-  ins.  in  diameter  and 
6  ins.  long,  also  in  a  gentle  current  of  air.  The  ratio  of 
oil  and  cotton  waste  in  the  Ordway  apparatus  is  50:50, 
and  in  the  Mackey,  14:7.  The  latter  apparatus  has  the 
advantage  that  the  temperature  is  perfectly  even,  100°  C. 
and  that  the  draught  of  air  is  certain,  of  definite  quantity) 
being  produced  by  tubes  of  definite  size  and  height,  and 
that  the  waste  is  confined  in  wire  cages  of  definite  shape. 
The  Ordway  apparatus  is  in  use  in  America,  and  the 
Mackey  apparatus  in  England,  and  coming  into  use  in 
America.  Besides  these  two,  another  was  constructed 
on  the  Ordway  plan.  This  consisted  of  a  4-in.  tube, 
jacketed  with  water,  and  heated  by  a  flame  until  15  lb! 
pressuie  was  obtained,  giving  to  the  blank  a  temperature 
of  100° ;  the  cotton  -waste  was  confined  in  wire  gauze 
cages,  and,  after  the  temperature  had  reached  125°, 
a  blast  of  air  at  a  pressure  of  7  lb.  was  blown  through  the' 
apparatus  at  the  rate  of  0-4  cb.  ft.  per  minute.  These 
changes  had  the  effect  of  making  the  apparatus  and 
method  more  precise,  definite,  and  easy  of  application  ; 
it  will  be  designated  as  the  "  new  apparatus."  The 
method  of  manipulation  was  that  described  in  the  writer's 
"  Short  Handbook  of  Oil  Analysis,"  and  Lewkowitsch's 
"  Analysis  of  Fats,  Oils  and  Waxes."  The  results  of 
the  tests  are  sho\vn  in  the  accompanying  table. 


Com'parison  of  the  various  apparatus  for  the  spontaneous  combustion  test  of  oils. 


Mackey  apparatus. 

Ordway  apparatus.              New  apparatus. 

Oil. 

Temp. 

Time. 

Temp.            Time.             Temp. 

Time. 

Olive,  containing  5-3  per  cent,  of  free  fatty  acid  ;   iodine 
value,  85-4    

■"  C. 

234* 

mins. 

130 
130 

°  C. 

222 
150 

min«.              •  C.               mins. 
180                 186                 so."; 

230 

300                  196 
221 

190 
260 

Lard,   containing   trace  of  free  fatty  acid  ;    of  iodine 
value  75-2 

234* 

80 

200 
215 

150                   192 

•     290                   197 

220 

185 

234*                   75 

230 
220 

Elaine    

Oleic  acid  of  iodine  value  60-5 

113         :          150 

158                   1«8 

178t 

178 

275 

165                   195                   360 

120                                 1 

190 

Cottonseed,  practically  neutral ;    iodine  value  103-9    . . 

234*       '            70 
234*                   75 

186 
200 

l:{5                   200         1         225 
280                   198                  265 

Linseed,  practically  neutral  ;    iodine  value  168-1    

234* 
234* 

65 
75 

160 

218 

120                  201                   165 
240                   192                   130 

25*  Paraffin  ;    iodine  value  16'2    

97 

135 

1          102 

280 

*  Tliis  was  as  his;h  as  the  thermometer  furnished  with  the  apparatus  would  read  ;    other  temperatures  represent  the  maximum 
temperat>ires  attained. 

t  Not  the  same  sample  as  the  others.     Other  figures  were  :  200°  in  150  mins.,  174°  in  180  mins.,  201°  in  120  mins  .  2i  1*  in  195  mins. 
1  •'  Technology  Quarterly,"  4,  346. 
S  This  J.,  1896,  15.  90. 
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Iho  ttini>tratiiri'  j:iviu  is  the  hij;liist  nvuling  of  the 
thermometer,  and.  to  show  the  actual  rise  duo  to  the  oil. 
should  he  diminished  by  IW^. 

The  Maek«-y  apjviratus  gives  the  most  concordant 
results  in  the  shortest  time,  followed  by  the  "  new 
:ipiv»nitus"  and  th's  by  the  Ordway  npjviratus.  The 
widest  discrepancy  is  shown  with  elaine  oil.  but  as  an  oil 
which  in  Maokey's  apparatus  exiceds  100''  in  one  hour  is 
dangerous.*  there  is  no  fear  that  a  danufrous  oil  will  be 
pjisst-d  by  it.  The  sample  of  elaine  oil  tested 
by  the  Ordway  apparatus  was  interesting  from 
the  fact  that  it  had  occasioned  a  large  amount 
of  damage  to  white  woollen  yam  on  bobbins 
stored  in  the  gn^aso.  On  opening  the  cases  containing  it. 
a  few  months  after  spinning,  they  were  found  to  be  in 
various  stages  of  charring,  from  a  light  brown  to  a  full 
black,  due  to  the  oxidation  of  the  oil.  Had  the  cases  not 
been  closed  and  the  air  thus  shut  cut.  fire  by  spontaneous 
combustion  would  have  undoxibtedly  occurred.  In 
Tiew  of  these  tests  the  use  of  the  Ordway  apparatus  may 
well  be  abandcncd  in  favour  of  the  Mnckey  apparatus, 
which  practically  leaves  little  to  be  desired. 

Another  \ise  to  which  the  apparatus  can  be  put  with 
very  gix-d  residts  is  that  of  the  detection  of  the  adultera- 
tion of  olive  oil  with  a  semi-drying  oil,  as,  for  example, 
r«r>»>.     Any    consideiable    quantitj-    of    the    latter    will 
•-<lf  both  by  a  rise  in  temperature, and  by  the 
f  the  time  of  that  rifse. 
■  .,    usirn.  I  wish  to  acknowledge  the  services  of 
^^  -r-:.    Mitchell    and    Tufts,    by    whom    the    analytical 
re~v:its  were  obtained. 


Nottingham  Section. 

Meeting  held  nt  Derby  on   Wednesday,  Jamuinj  23,  1007. 


MR.    J.    T.    WOOD   IN    THE   CHAIB. 

rSE  OF  STAXDARDLSED   AMMONIA  SOLUTION 
IN  AHDIMETRY. 

BY   r.    3.    K.    CARULLA. 

The  volatile  nature  of  ammonia  constitutes  so  obvious 
an  objection  to  its  use  as  a  standard  solution  in  volu- 
metric analvsis  that  one  may  well  wonder  how  it  came 
to  be  employed  for  the  purpose.  Nevertheless,  when 
iT'pf*-rly  used  the  a^lvantages  of  ammonia  solution  are 
;!!•  K-ntlv  great  to  merit  all  Dr.  Klei.schcr's  recommenda- 
i»on.  ("Volumetric  Analy.^is,"  trans,  by  Patti.son  Muir. 
IH77,  pp.  34  and  35.)  Sutton  in  his  "  Volumetric 
.Analyvii  "  ban  a  paragraph  on  semi-normal  ammonia, 
aU,  re<-ommcnding  it.  (1886,  .5th  Edition.)  But  K. 
H'r.j*-1  i'/aWk.  f.  angew.  Chemi  •  of  1889;  this  J.,  1889, 
5      ■  'W«  that  a  solution  of  semi-normal  ammonia 

arly  one-fjuarter  of  its  strength  in  five  minutes 
*  '  *'>  the  air  in  a  shallow  jiorfelain  basin  at 

':  .tun-.     Twenty  f.r.  of  such  a  solution  were 

-"•■••  '•  <■■<■■  of  normal  acid  instead  of  the  10  c.c. 

■    lj«*en  require*]. 

•  )'\r-  has  much  value  aa  a  warning 
'••  sources  of  loss.  Seeing  there- 
r  Htopjiers  are  ho  much  employed, 
;-nsablr',  and  in  all  cjies  when  thev 
•  fi.nvcnifnt  than  u'la.s.s,  it  seemed 
II   jf  any  hws  of  strength  occurred 


that  - 
R* 

fon* 


■  owrd  thr.t  a  »(heet  of  caoutchouc  i» 

'I  V«*-     The  results  of  his 

•'■    '  'I    (Hanrllook    of    fheiu- 

"•fj-.    • r     --      ■•■    •    ■'  -''v    the    lrai<t,   flisqujeting 

to  anyone  who  haw   to  ij«al  with  ammonia  and  uses  india- 

nibUr  m  any  fiart  of  hU  ap|>aratiiH,  for  amnionia<^al  gas 

■    to   be   the  one   which   went   through   in   tlio 

ii  wiw  vmnA  that  the  itame  volume  of  the  gaiteH  named 
oMaoM  trfm  to  the  air  through  a  sheet  of  ra^jutchouc 

•  Later  dirertloM  •*>-  2W  in  two  houm. 


in    the    times    stated  : — Ammoniacal    gas    in    1    minute, 

sulphuicttcil  hydrogen  in  2.\  minutes,  carbon  dioxide  in 
5i  minutes,  hydrogen  in  37.}  minutes,  oxygen  in  1  hour 
53  nunutcs,  carbon  monoxide  in  2  hours  40  minutes. 

The  following  exjieriments  were  consequently  instituted 
to  ascertain  what  risk  of  loss  of  strength  is  incurred  by 
the  use  of  rubber  stoppers  for  the  vessels  containing  the 
semi-nornuvl  ammonia  solution. 

About  2  litres  of  this  solution  was  prepared,  so  that 
20  c.c.  cxaitly  neutralised  10  c.c.  of  normal  hydrochloric 
acid,  using  methyl  orange  as  the  indicator,  and  the  opera- 
tion being  conducted  at  15°  C. 

About  100  c.c.  of  this  semi-normal  ammonia  solution 
at  15°  C.  were  introduced  into  a  200  c.c.  flask,  which  was 
then  closed  V)y  a  red  rubber  stopper,  carrying  a  ther- 
mometer which  reached  into  the  liquid.  The  solution  was 
then  violently  shaken  by  hand  for  fully  5  minutes,  care 
being  taken  that  the  temperatxire  was  maintained  at  1.5°  C. 
A  50  c.c.  burette  graduated  in  one-tenth  of  a  c.c.  was  then 
filled  with  the  solution  that  had  been  shaken,  and  10  c.c. 
of  normal  hydrochloric  acid  titrated  therewith  (titration 
No.  1).  All  the  remnants  of  the  standard  solution  of 
ammonia  were  returned  to  the  stock  vessel,  and  another 
100  c.c.  taken  out,  introduced  into  the  shaking-flask,  and 
closed  with  the  india-rubber  stopper  carrying  the  ther- 
mometer. The  solution  was  warmed  to  20°  C.,  and  the 
shaking  repeated  as  before  for  5  minutes.  The  shaken 
solution  was  cooled  down  to  15°  C.  while  still  in  the  closed 
flask,  introduced  into  the  burette,  and  10  c.c.  of  normal 
acid  again  titrated  (No.  2).  The  same  operation  was 
gone  through  with  other  similar  quantities  of  about  100  c.c, 
of  semi-normal  ammonia,  warming  them  up  to  25°  C.  and 
30°  0.  (Nos.  3  and  4).  Finally,  the  strength  of  the  solution 
in  the  Winchester  was  again  checked  (No.  5).  The  follow- 
ing were  the  results  obtained  ; — 


Titration 
JNo. 


N 12  ammonia  solution 
shaken  at 


c.c.  required  for 
10  c.c.  iV/1  acid. 


"C. 
15 

20 
25 

30 
Not  shaken 


20-05 
20-20 
20-10 
20-15 
20-10 


It  is  evident  from  the  above  results  that  the  N/2 
ammonia  solution  suffered  no  appreciable  loss  of  strength, 
but  as  it  might  be  said  that  the  shaking  was  precisely 
what  should  not  be  done  to  prove  the  permeability  or 
otherwise  of  the  rubber  stopper  by  the  ammonia  vapours, 
as  the  shaking  might  caiiso  rapid  re-absorption  rather 
than  evolution  of  vapours,  a  further  set  of  experiments 
was  made.  In  this  case  the  approximate  quantity  of 
100  c.c.  of  semi-normal  ammonia  was  introduced  into  the 
thermometer  flask,  well  closed  with  the  rubber  stopper, 
and  kept  without  shaking  at  the  temperature  stated  for 
10  minutes.  The  solution  was  then  cooled  to  15°  C, 
poured  into  the  burette,  and  10  c.c.  of  normal  acid  titrated ' 
in  each  case  with  the  results  shown  (Nos.  6,  8  and  10). 
A  check  test  of  the  stock  solution  was  made  after  every 
experiment  in  this  series  (Nos.  7,  9,  11  and  12). 


10  c.c.  of  A'/l 

Titra- 

N12  ammonia 

acid  required 

Titra- 

Check test  of 

tion. 

solution  kept 

of  ammonia 

tion. 

stock  iV/2 

No. 

for  10  mills,  at 

soluti(;n   tliut 
had  been  heated 

No. 

ammonia 
solution. 

•c. 

6 

30 

20-2 

7 

20-1 

H 

M, 

20-1 

» 

20-1 

10 

40 

20-16 

11 

20-2 

— 

— 

12 

20-1  (repeat) 

It  cannot  be  said  that  there  was  here  any  loss  of  strength, 
esjKKrially  in  view  of  the  fact  that  as  the  tem[)erature  in 
the  flask  rose,  the  8lop[>er  was  loosened  once  or  twice  to 
lelieve  the  pressure. 

Another  series  of  tests  was  made  to  find  out  if  the  stock 
Winchester    of    A^/2    ammonia   solution    underwent   any 
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appreciable  loss  if  kept  closed  with  an  india-rubber  stopper. 
The  following  are  the  daily  results  during  a  week  : — 


Titration! 


Day. 


10  c.c.  N/1  acid 
required  for  neutralisation. 


13 

Wednesday 

20-15  of  N/2  NH4O 

14 

Thursday 

20-075       „ 

15 

„            (repeat) 

20-10 

16 

Friday 

20-25 

17 

„            (repeat) 

20-10 

18 

Monday 

20-20 

19 

Tuesday 

20-20 

20 

Wednesday 

20-20         „ 

21 

„            (repeat) 

20-30 

No  one  coiild  assert  from  the  above  that  the  semi-norniaj 
ammonia  solution  had  lost  any  strength,  the  ordinary 
errors  of  manipulation  sufficing  to  account  for  the 
differences  obtained.  For  instance,  the  20-25  of  Friday 
(T.  No.  16)  was  due  to  minute  leakage  at  the  glass  cock 
of  the  burette  between  the  barrel  and  the  plug.  The 
personal  equation  which  will  vary  in  the  same  individual 
on  different  days,  probably  explains  why  the  solution, 
which  was  made  accurately  semi-normal,  was  found  to 
be  weaker  throughout  the  experiments,  10  c.c.  of  normal 
acid  being  on  an  average  neutralised  by  20-1  c.c.  of  the 
semi-normal  ammonia. 

It  so  frequently  happens  that,  when  pressed  for  time, 
one  is  tempted  to  titrate  warm  solutions,  that  it  was 
thought  desirable  to  ascertain  the  errors  that  might  arise 
from  such  a  practice.  It  would  be  reasonable  to  expect 
that  the  thin  stream  of  ammonia  issuing  from  the  burette 
and  passing  through  the  warm  vapour  above  the  liqi.id 
being  titrated,  might,  when  this  is  hot,  occasion  serious 
loss.  Surprising  to  say,  no  such  loss  appears  to  occur, 
as  is  sho-mi  by  the  following  experiments. 

A  series  of  10  c.c.  of  normal  acid  was  titrated  in  a 
500  c.c.  conical  flask,  at  rising  temperatures,  the 
N/2  ammonia,  in  all  cases  except  the  two  last,  being  run  in 
a  stream  for  the  first  19  c.c,  the  remaining  c.c,  and  up 
to  saturation,  being  fed  in  single  drops.  In  the  two  last 
experiments  (titrations  Nos.  33  and  34)  the  N/2  ammonia 
solution  was  run  in  single  drops  from  the  beginning.  The 
end  temperature  after  titration  being  noted,  the  results 
are  shown  in  the  table  : — • 


Titration 

10  c.c 

of  xY 

/I  a 

cid 

Required  c.c.  of 

End 

No. 

titrated 

at 

[    N /2  ammonia. 

Temp. 

"C. 

"C. 

22 

20 

1            20-20 

19 

23 

25 

1             20-30 

22 

24 

30 

20-10 

26 

25 

35 

20-20 

31 

26 

40 

20-15 

36 

27 

45 

20-20 

40 

28 

50 

20-20 

44 

29 

55 

20-2(1 

48 

30 

60 

1           :!()-2() 

53 

Flask 

bn 

)kc, 

n  t'W  ime  obtained. 

31 

65 

1              2(1-30 

57 

32 

70 

20-30 

60 

33 

70 

20-35 

53 

34 

104 

20-40 

77 

Up  to  (')0°  Ifiup.  (Ulrations  No.s.  G'i— 30)  flu'  titration 
was  conducted  in  a  conical  flask  willi  a  somewhat  wide 
mouth.  Those  at  C.5°  to  104°  (titrations  32  to  34)  were 
made  in  an  ordinary  globular  flask  with  the  usual  neck, 
the  moutii  hcitig  iiai  rower  than  that  of  the  conical  flask 
that  was  accidentally  broken.  The  test  was  a  crucial  ojic. 
esjjecially  with  titrations  33  and  34,  each  of  which  lasted 
quite  three  minutes,  the. V/2  ammonia  solution  being  added 
in  single  droi)s.  There  is  certain  proof  here  that  no 
material  loss  of  ammonia  is  sustained  b\'  the  titration  of 
hot  solutions  in  a  flask.  Titration  No.  34  was  made  on 
Jan.  "23  when  tlie  barometer  was  abnormally  high,  exceed- 
ing 31  inches,  that  is  nearly  790  mm. 

A  critical  observer  may  possibly  note  a  slight  loss  of 
strength  in  the  semi-normal  ammonia  in  the  last  experi- 
ments when  compared  with  the  former  ones  made  two  or 
three  d'ays  before.  The  heat  employed  must  tell  even 
though  it  be  only  to  a  small  extent.     Such  a  solution,  how- 


ever, after  being  made  accurate,  must  become  weaker  in 
the  course  of  time,  and,  as  is  well  known,  this  is  difficult  to 
rectify— unlike  bringing  dowTi  the  strength,  which  is  an 
easy  matter.  The  resort  to  a  factor  and  to  logarithms  is 
necessary  if  great  accuracy  in  the  result  is  desired. 

It  need  only  be  added  in  conclusion  that  there  is  no 
cause  for  alarm  in  the  use  of  ammonium  hydrate  as  a 
standard  solution  in  acidimetry,  if  it  be  used  with  an 
intelligent  knowledge  of  its  properties,  and,  when  the  very 
few  difficulties  in  the  way  are  mastered,  the  solution  is  so 
pleasant  to  work  with  that  the  analyst  will  come  to  regard 
it  as  a  favourite  one. 

Discussion. 

The  ChairmaxV  asked  whether  the  high  boiling  tempera- 
ture (titration  No.  34)  was  not  due  to  the  liquid  being 
other  than  water.  He  also  thought  there  might  be  a  loss 
of  strength  en  boiling  hydrochloric  acid,  which  was  volatile. 

Mr.  John  Whit:^  questioned  the  sensitiveness  of  methyl 
orange  as  an  indicator  for  boiling  solutions.  He  had 
found  it  quite  useless  for  hot  solutions  of  boric  acid. 

^Ir.  Carulla,  in  reply,  said  that  in  all  the  hot  titrations 
(Nos.  22  to  34)  about  100  c.c.  of  distilled  water  had  been 
raised  to  the  required  temperature,  the  10  c.c.  of  normal 
acid  added,  and  the  mixture  just  warmed  enough  to  restore 
the  lost  heat.  The  temperature  of  the  pure  distilled 
water  was  therefore  always  observed.  Loss  of  strengtli  of 
the  acid  solution  might  have  been  possible  if  much 
stronger,  but  a  centinormal  solution  of  hydrochloric  acid, 
such  as  these  approximately  were,  could  be  boiled  for  a 
considerable  time  without  any  loss  by  volatilisation.  He 
had  found  methyl  orange  a  perfect  indicator  for  a  centi- 
normal solution  of  this  acid  up  to  77°  C,  the  end  tempera- 
ture of  No.  34  titration.  Of  course  it  might  be  quite  un- 
trustworthy with  other  substances. 


Obituary. 


FERDINAND  FREDERIC  HEXRI 
MOISSAN. 

Moissan  was  born  in  Paris  on  Sept.  28,  1852, 
and  at  an  early  age  developed  an  interest  in  chemistry. 
He  was  educated  at  Meaux,  a  small  provincial  town 
near  Paris.  His  first  years  of  sjiecial  study  were 
divided  between  the  laboratory  of  Dchcrain  (Grignon 
School  of  Agriculture),  and  that  of  Frcmy  (.Museum 
d'Histoire  naturelle).  He  took  his  B.Sc.  in  1874,  and 
his  licentiate  degree  (Physical  Science)  in  1877,  but 
continued  his  studies  till  1879.  when  he  qualified  at  the 
Paris  High  School  of  Pharmacy,  and  having  obtained  his 
"  first-class  "  Diploma,  became  attached  to  the  official 
staff  as  '■' maittc  do  conferences  et  chef  de  travaux 
])ratiques  de  Chimic."  Next  yonv  (1880),  he  graduated 
a.s  I),  cs  Sc,  and  in  1882  he  (jualitied  as  "  assistant, 
professor  of  phyisco-chemical  sciences."  Five  years 
later  (1887)  just  after  his  memorable  isolation  of 
fluorine,  Moiss.an  was  a]q)oiiiti'd  to  tlie  Ciiair  of 
Toxicology. 

When  assistant  (o  MM.  Decaisne  and  Dchcrain. 
he  ))ul)lislicd  in  conjunction  with  Dc'-iicrain  a  "  stud\' 
of  the  absorption  of  oxygen  and  emission  of  carbon 
dioxide  by  ))lants  kept  in  a  dark  room."  In  1877  a  series 
(>{  jiajiers  was  prepared  by  him  on  the  oxides  of  the 
metals  of  the  iron  groii)).  'i'liis  work  was  colieclcd 
and  ])resented  in  1880  as  a  thesis  for  the  D.  cs  He.  degree. 
This  research  considerably  extended  our  knowledge  of 
the  reduction  products  of  the  oxides  of  iron,  nian^anc,-;c. 
nickel,  and  chromium.  From  l'^7'.'  to  1S83 
Moissan  devoted  himself  chiclly  to  the  study  of 
the  chromium  compounds,  notably  the  chromous 
salts,  and  percluomic  acid.  It  was  in  the  laboratory 
of  Debray,  and  with  the  active  encouragement 
of  Troost  and  Friedel,  that  ho  commenced  his 
investigation  of  fluorine,  which  in  1886  culminated  in 
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its  isolation,  a  problem  the  .>Jolution  of  which  had 
already  bafHeil  the  etTorts  of  Davy.  Faraday,  ami 
Fremy.  In  1897  Mois.-jan.  in  i-onjunotioii  with 
IX^war.  liquetietl  tluoriiieat  the  Koyal  Institution.  The 
construction  of  an  apparatus  of  copjier  in  lSOi>,  to 
rrpla<'e  the  cwtly  ]>ltttinun»  vessels  hitherto  employed, 
siinplitie<l  the  prejmration  of  the  element,  anil  the  dis- 
covery that  dry  tiuorine  freed  from  vapours  of  hydrogen 
tluoritle  dix^s  not  attack  plass  served  in  recent  years 
to  facilitate  the  investigation  of  its  properties. 
Moisiian's  chief  rea.son  for  relinquishinp  the  study 
of  tiuorine  for  his  high  tenij)erature  researches  (in 
1893).  ap}ieaR>  to  have  been  the  desire,  long  enter- 
tained, to  solve  the  mystery  of  the  origin  of 
the  diamond.  Induced  by  his  study  of  the  decom- 
jwsition  of  the  tiuorides  of  carbon,  which  he  hoped 
would  lead  to  the  pre]»aration  of  a  crystallised  form  of 
carbon,  he  examine<l  the  properties,  and  more  especially 
the  a*h,  of  diamonds  from  many  sources,  and  was  led 
to  investigate  the  action  of  high  temperatures  upon 
various  forms  of  carbon,  and  the  separation  of  the 
element  from  ftiscd  metals,  whilst  the  examination  of 
the  Canon  Diablo  iron  gave  him  the  final  hint.  He 
made  a  solution  of  carbon  in  fu.sed  iron,  which  he  then 
cooled  by  plunging  it  into  cold  water  ;  the  enormous 
proaure  on  the  still  molten  interior  of  the  mass 
residiing  from  the  solidification  of  the  exterior  caused 
the  carbon  to  separate  partly  in  the  form  of  minute 
diamonds.  The  exjieriments  were  in  after  years 
repeated  with  still  greater  precautions,  the  result 
Jeing  the  confirmation  of  the  earlier  work.  In  electric 
furnace  work,  Xlois.san's  pre-eminent  position  is  due  not 
to  the  design  or  di!«covery  of  a  sjiecial  form  of  furnace, 
but  rather  to  the  skill  with  which  he  investi- 
gated in  detail  a  number  of  individual  chemical 
react  ion.>i.  In  1893,  he  succeeded  in  fusing 
metallic  chromium,  and  isolating  many  com- 
IMjunds  of  tungsten  and  molybdenum ;  whilst  more 
recently,  he  has  described  methods  of  preparing  iodine 
I>enta(luoride  by  the  direct  action  of  fluorine  on  iodine  ; 
al.«o  suljihur  hesafiuoride,  directly  confirmatory  of  the 
Kxavalence  of  sulphur.  Moissan's  preparation  of 
chromium,  tungsten,  molybdenum,  uranium,  titanium, 
and  other  metals  in  a  fu.«ed  form  and  high  degree  of 
purity  h.i«  greatly  enriched  our  knowledge  of  the 
chemHal  and  phy.sual  projierties  of  those  element.^. 
Ohvrving  by  >  hance  the  formation  of  calcium  carbide 
around  the  f  arbon  fle(  trodes.  in  his  early  furnace  ex- 
perim'nts,  he  was  led  to  di.scover  and  determine  the 
conditions  of  formation,  nature,  and  ])ropertics  of  a 
large  number  of  metallic  carbides,  borides,  and  silicides, 
moBt  of  them  up  to  that  time  absolutely  unknown,  or, 
like  the  metal.-<  already  mentioned,  only  obtainable  as 
(ragnit-ntary  and  iiiipiip-  h|x<iiiieiis.  As  a  lc<tur(r 
h«-  w«f.  dif>tin;;ui.'<lif<l  by  bis  brilliant  exposition  of 
tb*"  i.ubjc«t.  as  well  OS  by  his  skill  in  experimental 
dtmon.Ktration. 

In  I  MM  .Moiwian  was  elected  Chairman  of  the;  I'aris 
.Soriety  of  l'harma<y.  and  in  1899  was  nominated 
Prof»>MjjT  of  loorganit  Chemistry  at  the  High  School 


of  Phariuacy.  Elected  to  the  Academy  of  Medicine 
in  1888,  antl  to  the  Academy  of  Sciences  in  1891  to 
till  the  chair  left  vacant  by  the  death  of  Cahours,  he 
was,  in  1895,  called  to  replace  Pasteur  on  the  Seine 
Hygienic  Council,  and  in  1898  became  member  of  the 
Consultative  Committee  of  Arts  and  Manufactures. 
Moissan  was  President  of  the  International  Congress 
of  Applied  Chemistry  in  1900,  and  was  promoted  in  the 
same  year  to  the  Commandcrship  of  the  Legion  of 
Honour. 

In  189G  the  Royal  Society  awarded  Moissan  the 
Davy  medal,  and  in  1903  the  first  Hofmann  medal  was 
conferred  upon  him,  jointly  with  Sir  William  Ramsay, 
by  the  Berlin  Chemical  Society. 

He  died  on  Feb.    20,    1907.' 


NIKOLAI  ALEXANDROWITSCH 

MENSCHUTKIN. 

N.  Alex.  Meuschutkin  was  born  in  St.  Petersburg, 
Oct.  24,  1842.  He  passed  thi-ough  the  curriculum  of  the 
German  St.  Petrischule,  and  subsequently  the  physico- 
mathematical  faculty  of  the  St.  Petersburg  University, 
where  he  also  studied  chemistry  under  Professor  N.  N. 
Sokoloff,  the  founder  of  the  tirst  chemical  periodical 
and  of  the  first  chemical  laboratory  in  Russia.  In  the 
year  1863,  Menschufkin  proceeded  to  Germany  in 
order  to  work  in  the  laboratories  of  Strecker  and  Kolbe, 
and  thereafter  to  France,  to  study  under  Wurtz.  On 
his  return  to  St.  Petersburg  he  presented  and  defended 
his  dissertation,  "  On  the  non-replaceable  hydrogen 
of  phosphorous  acid,"  and  in  1866,  he  was  made  lecturer, 
and  twelve  years  later,  professor,  in  the  St.  Petersburg 
University.  Whilst  at  that  time  Mendeleeff  lectured  on 
inorganic  chemistry,  and  Butlerow  on  organic  cl.einistry, 
Menschutkin  superyised  the  branch  of  analytical 
chemistry.  After  Butlerow's  death  in  1886,  he  was 
appointed  to  the  Chair  of  Organic  Chemistry.  Mens- 
chutkin acted  also  as  President  of  the  Chemical 
Department  and  Laboratory  of  the  University.  On 
the  establishment  of  the  Polytechniuuni  he  rccei%  ed  the 
professorship  and  became  besides  the  "  Dekan  "  of  the 
Metallurgical  Section.  Menschutkin  is  best  known 
through  his  excellent  "  Lehrhuch  dcr  analijtisch.cn 
Chemic,"  which  fii'st  appeared  in  1871,  and  since  that 
year  has  passed  through  ten  editions,  and  many 
translations.  This  work  differed  from  the  usual  text 
books  by  its  lucid  and  truly  philosophical  exposition  of 
the  principles  of  analytical  chemistry. 

Amongst  his  most  important  researches  which 
affect  chemical  technology  are  the  following  : — "  The 
influence  of  the  isomerism  of  alcohols  and  acids  on  the 
formation  of  ethers."  This  won  for  him  in  1877^  the 
Sokoloff  {irizc  of  the  Russian  Chemical  Society  ;  a 
series  of  researches  on  the  "  Etherification  of  primary, 
secondaiy,  and  tertiary  alcohols  and  phenols  "  ; 
"The  influence,  of  isomerism  of  the  alcohols  and  acids 
on  the  formation  of  esters,"  &c. 

N.  Menschutkin  died  Feb.  4,  1907. 
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Tmt  ..r   I}k    provixion   of   a  b-ow,   hollow  shell 


or  sleeve,  which  surrounds  the  spindle  where  it  {)rojectH 
into  the  central  feed-tube  of  the  centrifugal  machine. 
When  this  sleeve  is  removed,  the  inner  surface  of  the 
central-feed  tube  and  the  slots  by  which  it  communicates 
with  the  drum  can  be  bored  out  and  polished  by  suitable 
tools.  The  interior  surf  aces  can  consequently  be  mar<Je 
quit<  Braoolh,  with  thij  result  that  they  Can  bo  cabily 
kept  clean.     \V.  H.  C. 
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Pipes  2    A  method  of  forming  a  protective  lining  on  the 

interior  surface  of  .     N.  G.  van  Huffel,  Utrecht, 

Holland.  Eng.  Pat.  2435,  Jan.  31,  1906. 
The  interior  surface  of  the  metal  pipe  is  coateJ  with  a 
layer  of  linseed  oil  lacquer  about  O-I  mm.  thick,  and  the 
film  is  then  very  rapidly  dried  and  hardened  by  passing 
a  current  of  air  heated  to  about  140°  C.  through  the  pipe. 
The  lacquer  hardens  in  from  two  to  four  hours,  and  then 
forms  a  layer  which  is  unaffected  by  ordinary  water, 
carbon  dioxide,  or  other  gases,  or  by  the  ordinary  salts 
found  in  such  water.  It  will  also  stand  heating  to  a 
temperature  of  a'  out  260°  C,  so  that  pipes  can  be  joined 
with  soft  solder.  The  varnish,  which  is  stated  not  to  be 
"  broadly  new,"  is  made  as  follows  : — Demarara  copal  is 
dissolved  in  a  mixture  of  turpentine  with  about  75  per 
cent,  of  linseed  oil ;  this  mixture  is  then  heated  for  some 
time  to  a  temperature  of  over  100°  C,  when  it  forms  a 
lacquer  which  is  perfectly  fluid  at  ordinary  or  moderate 
temperatures. — W.  H.  C. 

Shaft-furnaces  or  kilns.     J.    Berretz,   Breinig,   Germanv. 

Eng.  Pat.  18,405,  Aug.  16,  1906. 
The  claim  is  for  the  use  of  a  central  grate  placed  at  a 
considerably  lower  level  than  the  several  side  grates  of 
a  multi-door,  hopper-shaped,  shaft-furnace.  This  arrange- 
ment allows  the  finished  burnt  material  to  be  removed 
from  the  central  grate  laterally  below  the  side  grates. 
No  claim  is  made  for  anything  covered  by  Eng.  Pat. 
10,844  of  1901  (this  J.,  1901,  1115).— W.  H.  C. 

Evaporating  device  with  a  middle  chamber  withdrawn  from 
the  direct  heating  and  having  its  outlet  below  into  the 
depositing  chamber  of  the  evaporator.  E.  J.  E.  von  Seemen, 
Rheinfelden,  Switzerland.  Eng.  Pat.  18,576,  Aug.  18, 
1906.  Under  Int.  Conv.,  Aug.  21,  1905. 
The  claim  is  for  the  provision  of  an  annular  chamber 
closed  above  but  open  below,  which  isolates  the  central 
depositing  chamber  of  the  evaporator  from  the  sur- 
rounding heating  space.  No  circulation  of  liquid  takes 
places  in  the  annular  chamber,  the  temperature  of  which 
can  be  maintained  at  any  desired  point  by  the  intro- 
duction of  fresh  liquid  from  without.  Further,  the 
inner  circular  wall  of  the  heating  chamber  is  prolonged 
upwards  and  outwards  above  the  upper  tube-plate  as 
far  as  the  outer  wall  of  the  vessel.  This  forms  a  funnel- 
shaped  screen,  perforated  with  slots  for  the  upward 
passage  of  vapour,  which  protects  the  depositing 
chamber  from  disturbance.  In  consequence  of  these 
arrangements  the  contents  of  the  depositing  chamber  can 
be  maintained  in  a  condition  favourable  to  the  deposition 
of  the  separated  crystals. — W.  H.  C. 

United  States  Patent. 

Kiln;    Rotary .     W.   H.   Warren,  New  York,  N.Y. 

U.S.  Pat.  839,053,  Dec.  18,  1906. 


provided  with  taps  so  that  it  may  either  be  isolated,  or 
put  into  commimication  with  the  condensed  liquid, 
with   the   air,    or   with   the  vacu\im   pump. — W.  H.  C. 

Distillation  ;   Apparatus  for  .     Soc.  E.  de  la  Brosse 

et  Fouche.     Fr.   Pat.   370,144,   Oct.    1,    1906. 


Fig.  I 


The  claim  is  for  a  rotary  kiln  of  tlio  form  shown  in  the 
figure,  witli  an  enlarged  |iov(i()n  a*  Ihr,  disrliartrc  ciid, 
which  is  closed  by  the  double  shield,  r.  d.  The  outlet 
pipe,  j,  b,  is  situated  above  the  floor  of  the  kiln,  as 
shown,  so  that  the  material  being  treated  accumulates 
in  a  thick  layer,  to  allow  of  thorough  treatment,  whilst 
the  treated  material  is  only  removed  from  the  upper  layer 
of  the  accumulation.  The  gaseous  fuel  enters  by  the 
pipe,  e. — W.  H.  C. 

French  Patents. 

Distillation  in  vacuo  ;    Fractional .     A.   Haeck  and 

J.    J.    B.    Troost.     Fr.    Pat.    369,675,    Aug.    18,    1906. 
Under  Int.  Conv.,  March  15,  1906. 

The  ;  process  claimed  is  the  application  of  the  n^ethod 
of  fractional  distillation  under  vaf'uum.  The  ^findcnsed 
vapouis     are    successively    withdrawn    into    a    receiver 
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Thk  apparatus  consi.-t.-  »i  n  cylindrical  vessel  or  boiler.  1, 
with  an  inner  chtunlH-r.  2.  l\v  which  it  is  dividoil  into 
thrw  comi«rtn\ents.  3.  l\  (>.  whiih  communicate  only  at  j 
the  bottom.  The  centrt>  oomiv*rtmont.  3.  contains  a  ; 
•team  heatinii  coil,  which  is  attaohod  to  the  door.  11,  by 
joint.*,  12.  as  shown  in  Fip.  2.  and  which  can  Iw  easily 
withdrawn  for  dcanini:  purposes.  The  still  is  tilled  with 
liquid  to  aUnit  the  level  of  the  dotteil  line.  13,  13,  and 
Bteani  is  adiiiitt»\l  to  the  coil.  The  vapour  formed 
eoca^ies  tliroueh  the  slot.*,  ."»,  in  the  pipe,  4,  and  acts  as 
an  ejet-tor  withdrawim;  the  liquid  from  t'e  chamber,  3. 
The  greater  part  of  the  liquid  is  deflected  by  the  hood,  7, 
tlows  down  the  compartments,  C>.  and  returns  under  the 
partition,  2,  into  the  centre  chamber.  3.  The  vapour 
V««.<es  upwanls,  as  indicate*!  by  the  arrows,  over  the 
bafHes.  S.  and  enters  the  purifying  chamber,  14,  from 
which  it  es«'anes  throuph  the  pipe.  10,  to  the  condenser. 
Anv  drops  of  liqui.!  carried  up  by  the  vapour  are  separated 
bv'the  bafHes  and  return  to  the  chamber.  3.  either  down 
the  compartments,  (i,  or  by  the  \n\M?,  9.— W.  H.  C. 


CruMaUiftUioH  :     Profess  of .     J.   Bock.     Fr.  Pat. 

3t)9.729.  Sept.  13,  1900. 

In  order  to  obtain  large  and  i>erfect  crystals  by  the  process 
of  jrrowing  small  and  i>erfect  crystals  introduced  into  a 
sliKhtlr  supersaturatetl  solution,  it  is  necessary  to  avoid 
the  formation  of  fresh  crystals  in  the  liquid.  It  has 
l>een  found  that  the  presence  of  even  minute  bubbles  of 
air  in  the  liquid  favour-  the  production  of  new  crystals. 
The  present  invention,  which  aims  at  the  production  of 
large  and  |ierfect  crystals  in  a  solution  in  motion,  consists 
in  employing  only  solutions  from  which  the  air  has  been 
abetractMl,  and  in  allowing  the  crystallisation  to  take 
place  in  the  absence  of  air.  The  solutions  added  to  enrich 
the  original  one  are  also  deprived  of  air  before  addition, 
and,  in  order  to  maintain  the  liquid  in  motion  and  to 
regulate  the  speed  of  growth  of  the  crystals,  steam  is 
generated  in  the  liquid  by  any  known  means.  The  whole 
or  part  of  the  vapour  generated,  is,  after  li(|uefyinfir  by 
condensation,  returned  to  the  liquid  undergoing 
cnr»talli»ation.— W.H.C. 


Wn/ihing  anrl  Urination  nf  granular  or  fibrous  materials  ; 

Apparatus    for    .     \V.    Fink.     Fr.    Pat.    369,763, 

Sept.  14,  1906.     Inder  Int.  Ton  v.,  July  6,  1906. 

The  materials  are  placed  in  the  innermost  of  two  concentric 
tank*,  the  outer  one  of  which  has  unperforatcd  walls 
-  '  •'  t  the  inner  has  the  iipi)er  portion  of  the  sides  and  the 
tl  bottom  yiorforated.  The  washing  liquid  is  intro- 
■  'i  by  a  (tyttteni  of  pipes  and  valves  into  the  apex  of 
•  b»*  rone  and  l>eIow  the  j>erforated  conical  bottom  of 
the  inner  lank  :  aflf-r  <  in  ulating  thrrnigh  the  material,  it 
p— we*  "tit  Ihroii^'h  the  jx-rforations  in  the  uj)])er  portion 
of  the  nuli-^  mto  the  annular  hpace  between  the  two 
tanks,  and  flown  awav  by  a  pijio  placed  near  tlie  ujiper 
edge  of  the  outer  tanfc.     W.  H.  (I 


l^iht/titlurif  rtHtrijvmU  murhini.   driun  dirtrlli/  by  aleaiii, 
}'.   Ijenuevx.     Fr.   I'at.   3«9,7r>.'">.   Sept.    14,   1900. 

Tb«  head-piece,  b,  carrying  the  tubes  in  mounted  on  a 
^  *  '  ■  ^H,  a.  to  the  lower  j»art  of  which  a  horizontal 
'  «1.  M.  i«  k» y«d.  'I  he  wheel  ih  provifled 
'1  ran*^.  «".  and  i»  «n'l»»M-d  in  a  »ahing,  I).  'Jhe 
••baft,  a,  IK  nupiwrled  by  an  a«jjtiFtab|i;  l«K)tHtfp.  r.  placed 
aa  far  a«  puMible  l,clo»  th»-  wheel.  M,  »-.o  that  the  con- 
dcnaed  »t»-am  may  not  a<.t  tjn  the  lubricant,  and  the  upper 
pnidc-rollar,  /.  in  kept  »ell  U-low  the  hea/j-piw r.  1,^  but 
aim  aa  far   -  ''       '  thf  wheel,  M,  to  give  the 

dbaft  a  »»<  which   may  be  r.ltained 

from    .111  !iii;.ll    l.il.di ,  ti.i  V    1  (>il(r 


enters  the  casing  by  the  pipe,  m,  and  striking  against 
the  vanes,  rotates  the  turbine,  the  exhaust  steam  escaping 
through  the  pipe,  o. — W.  H.  C. 

Separating  solid  svbstances  of  different  densities  ;    Appa- 
ratus for .     J.  M.  Draper.     First  Addition,  dated 

Sept.  22,  1906,  to  Fr.  Pat.  369,370,  Aug.  30,  1906. 

See  Eng.  Pat.  20,894  of  1906  ;  this  J.,  1907,  11.— T.  F.  B. 

Separators  :     Centrifugal .     Aktiebolaget   Separator 

Fr.  Pat.  369,980,  Sept.  24,  1906. 

See  Eng.  Pat.  19,729  of  1906  ;  this  J.,  1907,  81.— T.  F.  B. 

Filters  [for  qas].     F.  1).  Marshall  and  S.  Hersey.     Fr.  Pat. 

369,965,  Sept.  22,  1906.     Under  Int.  Conv.,  March  28, 

1906. 
The  grids,  or  V-shaped  bars,  wliich  support  the  puiifying 
or  filtering  material  are  arranged  in  groups  and  fastened 
to  frames,  so  that  when  the  jiurifier  has  to  be  emptied, 
they  can  either  be  removed  bodily,  or  else  inclined,  to  allow 
the  purifying  material  to  be  easily  removed. — \V.  H.  C. 


II.— FUEL,  GAS,  AND  LIGHT. 

{doutinued  fium  'jxige   1  b'l.) 

English  Patents. 

Coal  and  like  washers.  H.  H.  Lake,  London.  l''roin 
Hevl  and  Patterson,  Incorp.,  Pittsburg.  Kng.  Pats. 
19:{(>  and   1942,  Jan.  2."),   1906. 

See  Fr.  Pat.  360,040  of  1900  :   this  J.,  1906,  974.     'i'.  F.  B. 

Furl,    artificial  ;         Manufacture   of .     P.    Grayson, 

London.     Fug.  Pat.  2154,  Jan.  27,  1906. 

.\  HARD  fuel,  not  disintegrating  whilst  burning  and  nut 
easily  fra<:turefl,  is  ma^le  by  incorporating  80  jwrts  of 
coal'duHt,  7  of  Portland  cement,  10  of  tar  (preferably 
woo<l  tar),  and  3  f)f  acetic  or  hyrlrochlorio  acid  with  or 
without  water.  Another  suitable  mixture  consists  of 
85  narlH  of  coal  dust.  8  of  tar   5  of  cement,  and  2  of  acid. 

-  A.  T.  L. 


I 
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Gas ;    Apparatus   for   the   manufacture   of .     C.    B. 

Tullv,  New  Southgate,  Middlesex,  and  R.  G.  Shadbolt, 
Grantham,  Lines.     Eng.  Pat.  2368,  Jan.  30,   1906. 

The  patent  relates  to  apparatus  for  the  manufactiare  of 
producer-gas,  water-gas,  or  semi-water-gas  practically  free 
from  carbon  dioxide,  comprising  a  gas  producer  having 
an  internal  vertical  tube  of  refractory  material  dividing 
the  interior  for  about  three-fourths  of  its  height  from 
the  bottom  into  two  concentric  chambers.  A  feeding 
hopper  at  the  top  of  the  producer  supplies  fuel  simul- 
taneously to  the  inner  and  outer  chambers.  The  invention 
is  applicable  to  gas  producers  of  various  constructions. 
The  producer  described  is  cylindrical,  and  the  outer 
annular  chamber  is  provided  at  its  lower  end  with  gi-ate- 
bars,  resting  on  the  refractory  lining  of  the  producer  and 
on  a  central  tubular  casting,  which  also  supports  the 
internal  vertical  tube.  The  space  below  the  grate-bars 
forms  an  annular  chamber  for  the  admission  of  air,  steam, 
or  air  and  steam.  Gas,  containing  carbon  dioxide,  is 
formed  in  the  ordinary  manner  in  the  annular  part  of  the 
producer  and  passes  do^\Tiwards  through  heated  fuel  in 
the  central  chamber,  the  carbon  dioxide  being  converted  into 
carbon  monoxide.  The  gas  outlet  is  at  the  bottom  of 
the  central  chamber,  and  a  movable  door  in  the  bottom 
of  the  outlet  casting  is  rocked  by  a  hand  lever  for  the 
discharge  of  ashes.  An  annular  vessel  in  the  upper  part 
of  the  producer  forms  a  steam  generator,  but  in  the 
manufacture  of  water-gas  a  separate  steam  generator  is 
used.  A  chimney  or  waste-pipe  at  the  top  of  the  pro- 
ducer is  normally  closed  by  a  cock,  and  is  opened  when  the 
producer  is  not  in  operation.  The  outlet  from  the  pro- 
ducer may  be  connected  to  the  gas-cock  of  an  engine,  or 
the  producer  may  be  worked  by  the  suction  of  an  exhauster 
or  bv  pressure.  The  gas  may  be  carburetted  and  used 
for  lighting.— A.  T.  L. 

Gas  washers.     G.  Wilton,  London.     Eng.  Pat.  13,787, 
June  15,  1906. 

A  GAS  washer  is  made  up  of  units  each  having  an  inlet 
and  an  outlet  connected  to  X-pieces  in  the  gas  mains 
leading  to  and  from  the  washer.  Any  unit  can  be  cut  off 
from  the  remainder,  for  inspection  and  cleaning,  by  valves 
in  the  gas-  and  liquor-inlets  and  outlets,  and  the  capacity 
of  the  washer  can  be  increased  by  adding  additional  units 
at  the  end.  Each  unit  is  divided  by  horizontal  partitions 
into  a  number  of  chambers.  Liquor  entering  the  topmost 
chamber  is  caused  to  flow  backwards  and  forwards  in  a 
circuitous  path  over  each  partition,  and  escapes  from 
the  bottom  of  the  washer  through  a  cock.  An  overflow 
pipe  from  each  chamber  to  the  one  below  is  arranged  to 
maintain  a  suitable  depth  of  liquor.  Gas  entering  at 
the  bottom  of  the  washer  passes  up  through  two  rectangular 
openings  in  each  partition  and  is  caused  to  bubble  through 
the  liquor  by  inverted  U-shaped  hoods  having  serrated 
edges.  One  or  more  detachable  aprons  may  be  placed 
over  each  hood  forming  additional  liquor  seals  of  equal 
or  less  depth.  These  aprons  may  be  perforated  where 
they  are  immersed  in  the  Uquor.  The  hoods  and  aprons 
can  be  removed  endwise  through  doors  at  the  sides  of 
the  washer.  The  construction  of  washer  described  in 
Eng.  Pat.  14,925  of  1888  (this  J.,  1889,  112)  is 
specifically  disclaimed. — A.  T.  L. 

Tarry  and  like  matter  from  gases  ;   Apparatus  for  extract- 
ing   .     S.  B.  and  T.  A.  Clapham,  Keighlev.     Eng. 

Pat.  3809,  Feb.  16,  1906. 

In  apparatus  of  the  type  in  which  the  gases  pass  through 
and  impinge  upon  perforated  plates  forming  the  vertical 
aides  of  a  bell  partly  immersed  in  water  in  a  suitable 
casing,  the  capacity  is  increased  by  arranging  side  by 
side  several  bells,  rectangular  in  horizontal  cross-section. 
The  gases  are  admitted  to  the  interior  of  each  bell  through 
pipes  of  rectangular  section,  leading  from  a  common 
inlet  chamber.  The  bells  are  suspended  from  a  •ingle 
vertical  spindle  and  may  rise  and  fall  in  the  usual  manner. 
A  pointer  indicates  the  position  of  the  bells  within  the 
casing.  The  inner  plates  of  each  bell  have  circular 
perforations,  the  next  rectangular,  and  so  on  alternately. 

—A.  T.  L. 


Ukitbd  States  Patents. 
Gas-producer.     W.  H.  Bradlev,  Assignor  to  A.  Gilliland, 
W.  C.  Bradley,  Belleville,  Pa.,  M.   E.  Webster,  Chicago, 
and  S.  L.  Bradley,  St.  Louis,  Mo.     U.S.  Pat.  838,946, 
Dec.  18,  1906. 

The  producer  has  a  number  of  wind-pipes  stretched  across 
the  producer  chamber,  each  pips  opening  at  the 
bottom  into  a  water  seal  beneath  the  producer.  Each 
pipe  is  divided  by  a  partition  into  parallel  chambers,  and 
each  of  these  has  a  separate  air-supply  pipe,  the  latter 
pipes  being  connected  with  opposite  ends  of  two  chambers. 
Each  chamber  has  air-discharge  openings  on  the  top 
along  its  length. — W.  C.  H. 

Gas  ■;  Apparatus  for  washing  and  scrubbing  .     S.  Her- 

sev.  Assignor  to  Kirkham,  Hulett  and  Chandler,  Ltd., 
London.     U.S.  Pat.  838,712,  Dec.  18,  1906. 

See  Eng.  Pat.  24,467  of  1904  ;  this  J.,  1905,  1056.— T.  F.  B. 
Frexch  Patents. 

Gas  producers.  H.  Becker  and  O.  T.  Greener.  Fr.  Pat. 
369,682,  Aug.  29,  1906.  Under  Int.  Conv.,  Aug.  11, 
1906. 

The  outer  casing  of  the  producer,  which  is  of  the  usual 
cylindi'ical  form,  is  open  at  the  bottom,  and  rests  in  a 
water-sealed  ash-pan.  It  is  provided,  at  its  upper  part, 
with  a  refractory  lining  as  usual,  but  at  the  lower  part, 
which  surrounds  the  whole  combustion  zone,  the  refractory 
lining  is  replaced  by  a  water-jacketed  metallic  cylinder, 
which  depends  from  the  bottom  of  the  lining  to  within 
a  short  distance  of  the  surface  of  the  water  in  the  ash-pan. 
There  is  an  annular  air-space  between  the  water-jacketed 
cylinder  and  the  outer  casing  of  the  producer  ;  into  this 
space  air  is  blown  or  sucked,  and,  mingling  with  the  steam 
which  issues  from  the  top  of  the  water  jacket,  it  flows 
down  to  the  lower  edge  of  the  jacketed  cylinder,  and  thence 
upwards  through  the  fuel.  The  cooling  action  of  the 
water  which  circulates  in  the  jacket  prevents  the  adhesion 
of  clinker  to  the  sides  of  the  cylinder.  There  is  no  fire- 
grate, the  fuel  and  cinders  resting  directly  upon  the 
ash-pan. — H.  B. 

Carburetted  air ;  Apparatus  for  producing  .     T.   H. 

Glasscoe.     Fr.   Pat.   370,058,   Sept.   27,   1906. 

See  Eng.  Pat.  14,228  of  1905  ;  this  J.,  1906, 1082.— T.  F.  B. 

Air-carburetting  apparatus,  with  automaticallij  and  ther- 
mostatically controlled  valves.  T.  H.  Glasscoe.  Fr.  Pat. 
370,059,  Sept.  27,  1906. 

The  apparatus  comprises  a  carburetter,  a  gas-holder  or 
equivalent  device,  a  hot-air  motor,  actuated  by  a  flame, 
fed  with  gas  from  the  gas-holder,  and  a  blower,  driven  by 
the  motor,  for  delivering  a  primary  air  supply  to  tae 
carburetter  and  a  secondary  air  supply  to  be  mixed  in 
regulated  proportions  with  the  carburetted  air  produced. 
The  carburetted  air  and  the  secondary  air  supply  pass 
through  a  mixing  chamber  before  entering  the  gas-holder, 
the  valve  through  which  the  mixture  enters  the  latter 
being  controlled  by  the  movements  of  the  bell,  so  that 
a  constant  pressure  is  maintained  within  the  holder. 
The  valves  which  admit  the  carburetted  air  and  pure  air 
respectively  to  the  mixing  chamber  are  likewise  controlled 
by  the  movements  of  the  bell,  but  in  opposite  senses  ; 
e.g.,  if  the  gas  consumption  increases,  the  descent  of  the 
bell  causes  the  carburetted-air  valve  to  opan  further,  and 
the  pure-air  valve  to  close  more  or  less,  and  vice  versa. 
The  ratio  of  the  carburetted  to  non-carburetted  air  is 
thus  regulated  in  accordance  with  the  fact  that  the  air 
passing  through  the  carburetter  at  high  speed  becomes 
less  fully  carburetted  than  at  a  low  speed  ;  and  a  mixture 
of  constant  enrichment  is  thus  provided.  In  order  to 
allow  for  variations  in  the  tcmparature  of  the  atmosphere 
or  of  the  carburetter,  a  thermostatic  device  is  provided 
whereby,  owing  to  the  expansion  or  contraction  of  mercury 
therein,  a  float  and  lover  connected  thereto  are  operated 
80  as  to  open  or  close  the  orifices  in  the  plug  of  either  the 
pure-air  or  carburetted-air  valve.  The  orifices  in  these 
valves  may  also  be  controlled  by  a  lever  connected  to  the 
diaphragm  of  an  air  chamber,  which  is  heated  by  a  flame 
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■apported  by  gas  from  the  holder ;  as  the  calorific  value 
of  the  gas  varies,  so  di>es  the  pressure  within  the  air 
chamber,  the  movements  thus  sot  up  in  the  diaphragm 
being  imjuu-teil  to  the  lever. — H.  B. 

Got  and  air  ;  ProCiSD  and  apfxiratus  (or  obiaining  a  uniform 

MijfMrc  of .     Akt.-lJes.  f.  Selas-beleuchtung.     Fr. 

Pat,  370.176.  at.  3.  l5»0a     Inder  Int.  Conv..  Oct.  7, 

1905. 
Skk  Eng.  Pat,  21.847  of  lOOG  :  this  J.,  1007,  83.— T.  F.  B. 
/■  '          '       '   '      ;^(n    or    tuoli/bdenuiu    for  incandescent 
i'r(Kt\i)i  of  tiinniifacturing .    J.  Lux. 

1; -  3.  Aug.  2,\  1S>0(5. 

Ti'jfGSTEN"  or  molylHlenum.  in  pulverulent  form,  is  mixed 
with  camphor,  i>intne  hydroihloriiie,  or  other  aromatic 
binder  caj»able  of  volatilising  without  leaving  a  residue, 
and  with  a  little  alcohol  or  other  volatile  solvent ;  the 
nia  id  into  filaments  under  strong  pressure,  and 

tl  are  treated  cleotrically  in  the  absence  of  air, 

t».  *  .,,,  .,  ..itiie  matters. — H.  B. 

Lighting  and  heating  ;  AVir  compound  for  vse  in  [electric] 

.     Ateliers  Thomson-Houston.     Fr.   Pat.   369,316, 

Aug.  2^.  190»».     l"nder  Int.  Conv.,  Aug.  30.  1905. 

Sfe  V.n^.  I'at.  1S.48.-)  of  miO  :  this  J..  1007.  42.— T.  F.  B. 

III. -DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

(I  nitnini'l  jraiii    ji<igc    1-1,").) 

Hydrocarbons   of  the   benzene    scries;  Oxidation    of . 

H.  D.  Law  and  F.  M.  Perkin.     Chem.  Soc.  Proc.,  1907, 

23.  11. 
The  authors  have  examined  the  products  of  oxidation  of 
aromatic  h\drocarbons  by  lead  peroxide  and  manganese 
peroxide  in  a/>id  solution,  by  clu-omyl  dichloride,  and  by 
ppTBolpl  id  solution  in  presence  of  silver  salts. 

The  h>  mvestiiJatcd   were   toluene,   the  three 

xvle&eii.  ;..  ....  ..■-■,  w-cumene,  and  cymene.      In  all  cases 

Tarying  jnelds  of  the  monoaldchydes  were  obtained. 
Tohme  gave  with  lead  j>eroxide  24  per  cent,  of  benzalde- 
hvde,  with  manganese  peroxide  5  j)er  cent.,  with  cliromyl 
dichloride  44  per  cent.,  and  with  persulphates  78  per  cent. 
Ir>t'  '  ;iing  tases,  as  a  rule,  the  yield  with  chromyl 
di  -  l«-ttor  than  with  the  other  oxidising  agents, 

th^i'-  1  with  jiersulphates  lx;ing  second.     In  general, 

lead  peroxide  gave  a  larger  quantity  of  aldehyde  than  did 
mangane)<e  peroxide. 

o-SitrolrAutne  ;  The  two  modifications  of .     E.  Kno- 

venagel.    Ber.,    1907,  40,  .508—517.     (Compare  this  J., 
I9f»7,  36.) 
Tirr  a'lthiT  conf  mu  ORtromiaslensky's  results,  but  states 
tl.  1  ••  nee  of  the  two  modifications  of  o-nitrotoluene 

«  ^1  in  the  Chem.  Fabrik  (iriesheim-EIektron 

in  .  ..,.  .V  uas  found  that  the  ordinary  o-nitrotolucne, 
m-  pt.,  -  9-4''  C,  could  be  transformed  into  the  other 
Tariety.  m-  pt.,  -  3'<r-  C..  by  shaking  with  sulphuric  and 
nitric  acid*  ;  139  grms.  of  o-nitrotoluene  are  shaken  with 
168  grm*.  of  71  |«er  ei-nt.  xulphuric  acid  and  1  grm.  of 
Bitho  acid  (44  B.  '  '  hours  at  the  ordinary  tem- 
■Wrtuic.     After  ■  drjing  over  quicklinic,   and 

■h*Tififf     tl..     i,r.. ;.,l    at    -'.i-ii'-i:.     The    author 

I -tance  of  m.  pt.,  -  9-4'^  C.  (rt-modi- 
■i   with  liquid  air,  it  crystaliiges  in 
.u.    pt.,      3'fi''  C.     When,   however,   a  small 
•  ;i«;  fuM-d  »-morlificatirin  is  abided  to  the  fused 
ii  a  short  time  in 
iixture  of  ice  and 
»•  '       J  ^         discussed  in  the 

light  o<   ibe  author  •  theory  of     "  motoisomeriam." 

—J.  C.  C. 

Holcgen  atomJi ;  /atrrxtudi^jn  of  ■ into  the  benzene  ring 

during     lit.     nductiou     of     ari/matic     niiro-cornjjf/unds. 

J.  J-   '  P»«:.  trav.  f  him.  Pavs-Bas,  1907,  25 

366-       -  .  Zcntr.,  1907,  1,  4(>4— 465. 

The  ff/rmatirm  of  rhiorinated  compr/onds  in  the  reduction 

of  aromatic:  nitro-coin[ioatida  by  hydrochloric  acid  and 
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a  metal,  or  a  metallic  chloride,  may  be  explained  by  the 
following  equations : — 

CeHj.NOo  -f  4H  =  CeHs.NHOH  +  HoO  ; 
CeHsNHOH-f  HC1  =  C6H5NHC1  +  Ho0  ; 
CeHsNHCl  ->  Cl.CeHi.NHa  (ortho  and  para). 

It  was  to  be  ex])cctcd,  therefore,  that  a  higher  yield  of 
compounds  with  chlorine  attached  to  the  benzene  nucleus, 
would  be  obtained  by  reducing  slowly  or  by  adding  the 
metal  (tin)  in  small  quantities,  in  order  to  hinder  the 
transformation  of  phenylhydroxylamine  into  aniline, 
and  by  adding  an  excess  of  acid  and  working  at  the  boiling 
point,  in  order  to  effect  the  rapid  conversion  of  phenjd- 
hydroxylamine  into  chloroaniline.  By  dissolving  10  grms. 
of  nitrobenzene  in  100  c.c.  of  9G  per  cent,  alcohol  and 
200  c.c.  of  25  per  cent,  hj-drochloric  acid,  heating  to  the 
boiling  point,  and  adding  slowly  15  grms.  of  tin  turnings, 
a  yield,  on  steam  distillation,  of  C-5  grms.  of  an  oil,  con- 
sisting of  55  per  cent,  of  o-  and  p-  chloroaniline,  and  45  per 
cent,  of  !  nilinc,  was  obtained,  whilst  the  residue  also 
contained  crystals  of  p-chloroaniline.  On  using  stannous 
chloride  instead  of  metallic  tin,  the  product  consisted  of 
53  per  cent,  of  chloroaniline  and  47  per  cent,  of  aniline, 
whilst  with  hydrobromic  acid  instead  of  hydrochloric 
acid,  an  oil  consisting  of  75  per  cent,  of  aniline  and  25  per 
cent,  of  bromoaniline  was  obtained.  The  products  obtained 
by  the  I'cduction  of  nitrosobenzene  with  hydrochloric  acid 
and  tin  and  stannous  chloride.,  respectively,  contained 
33  and  38  per  cent,  of  chloroaniline.  o-Nitrotoluene.  when 
reduced  with  tin  and  hydrochloric  acid,  yields  a  mixture 
of  o-toluidinc  with  25-6  per  cent,  of  chloro-o-toluidine, 
whilst  with  stannous  chloride  and  hydrochloric  acid,  a 
product  containing  44  per  cent,  of  chlorotoluidine  is 
obtained.  Somewhat  similar  results  were  obtained  with 
m-  and  p-nitrotoluene,  larger  yields  of  products  with 
chlorine  attached  to  the  benzene  nucleus  being  obtained 
by  use  of  stannous  chloride  than  by  that  of  tin. — A.  S. 

Coke-oven  products  in  the  United  States.      Bureau  of  the 
Census.  Oil,  Paint,  and  Drug  Rep.,  Feb.  9,  1907.  [T.R.] 

The  following  table  shows  the  amount  and  value  of 
by-products  obtained  from  coke  ovens  in  1900  and  1905  : — 


1900. 

1905. 

Quantity. 

Value. 

Quantity. 

Value. 

Tar,  galls 

Ammonium  sul- 
phate, lb 

Ammonia  liquor, 
sails 

Surplus  gas 

Unclassified 

10,468,733 

11,984,931 

1,572,325 

$ 

207,952 

330,921 

180,642 

225,022 

7,490 

26,223,323 

31,546,781 

4,791,468 

613,388 

818,290 

763,291 
843,787 
108,532 

Total  value  . . 

— 

952,027 

— 

3,147,283 

The  coal  tar  reported  used  in  by-product  ovens  in  1905 
was  3,317,585  tons.  The  total  quantity  of  coal  coked 
in  1905  was  37,376,251  tons,  of  which  3,317,585  tons 
was  coked  in  by-product  ovens.  The  total  quantity  of 
coke  jjroduced  was  25,143,288  tons,  of  which  2,422,790  tons 
was  produced  in  by-product  ovens.  Of  the  19,640,798  tons 
of  coke  produced  in  1900,  the  by-product  ovens 
made  900,534  tons.  The  percentage  yield  of  coke 
in  by-product  ovens  in  1905  was  73,  while  the  yield  of 
coke  for  the  total  coal  used  was  67-3.  The  yield 
of  tar  per  ton  of  coal  used  was  7-9  galls.,  and 
its  value  S0'023  per  gall.  The  average  yield  of  tar  per 
ton  of  bituminous  coal  is  lisually  accepted  as  10  galls. 
As  tar  is  generally  sold  in  barrels  holding  .W  galls.,  the 
number  of  barrels  reported  was  524,400.  The  quantity 
of  coal  coked  in  by-product  ovens  from  which  the  ammonium 
comj)ounds  were  recovered  was  3,255,625  tons.  The 
total  quantity  of  ammonium  comj)Ound8  recovered, 
calculated  as  ammonium  sulphate,  was  62,633,417  lb., 
an  average  yield  of  19'24  lb.  of  ammonium  sulphate  per 
ton  of  coal  carbonised.  The  average  value  of  the 
ammonium  sulphate  reported  was  S0'026  j)er  lb.,  and  of 
the  ammonia  liquor,    ^0-159   per  gall. 
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Petroleum  export  from  Roumania.     Bd.  of  Trade  J., 
Feb.  14,  1907.     [T.R.] 

According  to  the  "  Moniteur  du  Petrolp  Roumain," 
the  export  of  petroleum  from  Roumania  amounted  in 
1906  to  321,119  tons,  being  an  increase  of  50  per  cent,  on 
the  1905  figures,  and  83  per  cent,  on  those  of  1904.  It 
consisted  of  53,000  tons  of  crude  oil,  197,000  tons  of 
burning  oil,  and  71,114  tons  of  benzine,  of  a  total  value  of 
26,400,000  frs.,  as  compared  with  14,500,000  frs.  in  1905. 
Last  year's  export  was  distributed  chiefly  as  follows  : 
United  Kingdom,  28  per  cent.,  France,  27  per  cent.,  Ger- 
many, 12  per  cent.,  Italy,  10  per  cent.,  and  Austria-Hungary, 
5  per  cent. 

English  Patent. 

Lubricating     composition.     F.     G.     Arceluz.     Eng.     Pat. 
18,810,  Aug.  22,  1906.     XIL,  page  211. 


IV.--COLOURING     MATTERS     AND 
DYESTUFFS. 

{Continued  from  page  146.) 

Polyazo   dijestuffs ;     Formation   of    new .     L.    Paul 

Z.  angew.   Chem.,   1907,  20,   268—272. 

The  author  finds  that  when  a  simple  monoazo  dyestuff 
such  as  that  produced  by  combining  diazonaphthalene- 
sulphonic  acid  with  naphthionic  acid,  is  treated  with  a 
diazo-  or  tetrazo-compound,  combination  takes  place 
with  the  formation  of  new  dyestuffs  ;  in  the  latter  case, 
an  intermediate  compound  is  formed  which  can  be  com- 
bined with  a  further  amount  of  a  suitable  component. 
It  is  considered  that,  in  the  above  case  as  an  example, 
the  diazo  nucleus  occupies  the  ortho  position  with  respect 
to  the  azo  group  in  that  naphthalene  ring  which  does 
not  contain  the  amino  group.  The  following  monoazo 
dyestuffs  (first  named  is  diazotised  and  combined  with 
the  second)  (1)  naphthionic  acid  +  naphthionic  acid, 
(2)  naphthionic  acid-1-a-naphthylamine,  (3J  «-naphthyl- 
amine -f  naphthionic  acid,  (4)  o-naphthylamine -1- salicylic 
acid,  (5)  New  Coccine,  were  treated  with  tetrazodiphenyl, 
and  the  resulting  intermediate  compounds  combined 
with  the  usual  components.  The  dyestuffs  produced 
varied  from  yellowish-red  to  violet,  and  usually  gave 
corresponding  shades  on  wool  and  cotton. — J.  C.  C. 

Eesoflavin  and  galloflavin.  J.  Herzig  and  R.  Tscherne. 
Annalen,  1907,  351,  24—37.  (See  also  this  J.,  1904, 
818.) 

METHyLRESOFLA\aN  when  heated  on  the  water-bath 
with  alcoholic  potassium  hydroxide  solution  almost 
completely  dissolves,  but  is  re-precipitated  unchanged 
by  prolonged  warming  of  the  solution  after  adding  excess 
of  acid.  The  authors  inferred  from  this  behaviour  that 
the  resoflavin  has  a  lactonic  structure,  and  experiments 
confirmed  this  view.  By  methylation  of  the  alkaline 
alcoholic  solution  of  methylresoflavin,  the  corresponding 
ether-ester  was  obtained,  which  on  saponification  yielded 
the  ether-acid.  Analysis  of  the  ether-ester  showed  that 
four  additional  methoxyl  groups  were  present,  corres- 
ponding to  two  anhydride  linkings  in  the  resoflavin 
molecule.  The  difference  between  the  methoxyl  values 
of  the  ether-ester  and  the  ether-acid  corresponded  to  the 
formulae,  Ci4H302(OCH3)7,  and  Ci4H403(0CH3)e,  respec- 
tively for  the  two  compounds.  The  parent  substance 
of  the  ether-ester  would  then  be  Cx4H302(0H)7,  from 
which  resoflavin  is  derived  by  elimination  of  two  mole- 
cules of  water.  The  formula  of  resoflavin,  Ci4H304(0H)3, 
deduced  in  this  way,  is  in  accord  with  the  analytical 
values  obtained  for  the  acetyl-  and  methyl-derivatives. 
The  formula  for  galloflavin  deduced  in  an  analogous 
manner  is  Cj4H04(0H)5.  The  properties  of  resoflavin 
and  galloflavin  and  their  methyl  derivatives  resemble 
in  manv  wavs  those  of  ellagic  acid  and  its  methyl  deri- 
vative (this  J.,  1905,  1087  ;  1906,  258),  and  the  authors 
intend  to  continue  their  work  on  the  supposition  that 
the  two  first-mentioned  dyestufts  are  derivatives  of 
di))henvlmethvlolide, 

.CO.O^ 


C«H, 


/' 


^CfiH^. 


— A.  S. 


Malachite    Green ';     Hydroxyl    derivatives    of    .     E. 

Votocek  and  J.  Jelinek.  Ber.,  1907,  40,  406—410. 
The  authors  have  prepared  new  hydroxyl  derivatives 
of  Malachite  Green  by  condensing  (1)' alkylated  hydroxy- 
aldehydes  with  dimethylaniline,  and  (2)  tetramethyl- 
diarainodiphenylcarbinol  with  phenols  or  phenol  ethers. 
Anisaldehi/de  and  dimethylaniline  condensed  bv  the  aid 
of  zinc  chloride  gave  a  leuco-base,  m.  pt.  106^  C.,  soluble 
in  the  usual  organic  solvents,  and  yielding,  on  oxidation  with 
chloranil  in  alcoholic-acetic  acid  solution,  a  green  solution 
(red  in  transmitted  light)  which  dyes  tannin- mordanted 
cotton  green,  fast  to  alkalis.  v-Ethoxyhenzuldehyde  and 
dimethylaniline  gave  a  leuco-base,  m.  pt.  125°  C,  which 
on  oxidation  with  chloranil  or  lead  peroxide  gave  a  greerk 
solution  (red  in  transmitted  light)  dyeing  tannin-mor- 
danted cottcn  green,  fast  to  alkalis.  Piperonal  and 
dimethylaniline  condensed  as  above  fumi.shed  a  leuco- 
base,  m.  pt.  109 — 110°  C,  which  on  oxidation  gave  a 
blue-green  solution  (cherry-red  in  transmitted  light) 
dyeing  tannin-mordanted  cotton  greenish-blue.  The 
shades  are  only  afi'ected  by  alkalis  after  long  treatment. 
Tetramethyldiaminodiphenylcarbinol  and  anisol :  these 
substances  were  condensed  in  presence  of  concentrated 
hydrochloric  acid.  The  leuco-base  melted  at  155°  C, 
and  on  oxidation  gave  a  blue  solution  dyeing  tannin- 
mordanted  cotton  blue-green.  By  the  action  of  alkalis 
this  is  changed  to  violet.  The 'substance  is  different 
from  that  produced  by  the  condensation  of  anisaldehyde 
and    dimethylaniline.  Tetramethyldiaminodiphenyl'car- 

hinol  and  phenctol  on  condensation,  as  in  the  preceding 
case  yielded  a  leuco-base,  m.pt.  165°  C,  whichj  on 
oxidation  gave  a  solution  dyeing  tannin-mordanted 
cotton  dull-blue  inclining  to  green,  and  changing  to  violet 
by  the  action  of  alkalis.  The  substance  diflers  from  that 
obtained  from  73-ethoxybenzaldehyde  and  dimethyl- 
aniline. Tetramtthyldiaminodiphenylcarhinol  and  guaiacol, 
condensed  as  above,  gave  a  leuco-base,  m.pt. 
134' — 135°  C,  which  when  oxidised  furnished  a  blue- 
green  solution  dyeing  tannin  -  mordanted  cotton 
greenish  blue.  The  leuco-base  is  identical  with  that 
prepared  by  Fischer  from  vanillin  and  dimethylaniline. 
Tetramethyldiaminodiphenylcarbinol  and  f3-naphihol  con- 
densed in  a  similar  manner  to  a  leuco-base  which  could 
not  be  obtained  crystalline.  The  dyestuff  produced  by 
oxidation  dyes  tannin-mordanted  cotton  blue.  The  crude 
base  was  converted  into  a  crystalline  acetyl  derivative, 
m.  pt.  136°  C,  which  on  oxidation  gave  a  green  solution 
dyeing  tannin-mordanted  cotton  green. — J.  C.  C. 

Indanthrene  and  flavanthrene.  III.  Halogen  derivatives 
of  indanthrene.  R.  SchoU,  H.  Berblinger,  and  J. 
Mansfeld.     Ber.,  1907,  40,  320—325. 

MoNOCHLOROiNDANTHRENE  is  best  obtained  by  heating 
anthraquinoneazine  (this  J.,  1903,  1240)  with  4 — 5  parts 
of  concentrated  hydrochloric  acid  in  a  closed  vessel  at 
150°  C.  It  can  be  oxidised  to  monochloroanthraquinone- 
azine  by  treatment  with  nitric  acid  of  sp.  gr.  1-285.  On 
heating  the  latter  with  concentrated  hydrochloric  acid 
at  180°  C,  4.4'-dichloroindanthrene  is  obtained,  which 
forms  a  blue  powder  possessing  the  properties  characteristic 
of  indanthrene.  4-Monobromoindanthrene  is  prepared 
by  heating  antliraquinoneazine  with  hydrogen  bromide 
at  160°  C.  It  crystallises  from  quinoline  in  blue  needles- 
and  yields  the  corresponding  azine  by  oxidation  with 
nitric  acid.  On  heating  the  latter  base  with  hydrogea 
bromide  at  180°  C,  4.4'-dibromoindanthrene  is  obtained. 
For  the  production  of  dibromoanthraquinoneazine- 
dibromide,  4  parts  of  indanthrene  are  heated  with 
24  parts  of  bromine  at  100°  C.  The  base  has  a  green  colour 
and  yields  3.4.4'-tribromoindanthrene  when  boiled  with 
quinoline,  from  which  it  crvstallLses  in  small  blue  needles. 

— D.  B. 

Indanthrene  and  flavanthrene.  IV.  Action  of  nitric  acid 
on  indanthrene.  R.  Scholl  and  J.  Mansfeld.  Ber., 
1907,  40,  326—329. 

When  indanthrene  is  boiled  with  12  to  15  parts  of  nitric 
acid  of  sj).  gr.  14,  nitrodinitrosotrihydroxyanthraquinone- 
azine  is  obtained.  It  is  insoluble  in  the  usual  solvents, 
and   forms   a  reddish-vellow  solution   with  concentrated 
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Bu'r*^  -•  •  " !.  Its  solutions  in  dilute  alkali  hydroxides 
or  s  dvo   \viK>l    in   rod   shiulos,  \vliilst  cotton  is 

^l^  tien  iHiilixl  with  the  l>«se  in  an  nlkiilinc  hydro- 

sulpbito  vat.  Trianiinotrihydroxy  -  N  -  dihydroauthra  - 
quinoneazine  is  foruu\l  by  treating  the  preoedinj:  prepara- 
tion with  a  solution  of  hydroiien  sotliiun sulphide  in  exioss, 
for  an  hour,  at  TO""— S0-'(.\  It  orvstallisos  from  liot  nitro- 
bentene  in  black- violet  needles.  For  the  preparation  of 
tetranitrotetrahvilroxyanthraquinoneazine,  indanthrene 
(20  (irnis. )  is  U>iUtl  with  a  iuixturt>  of  concentrated  sulphuric 
acid  (80  c.c.)  and  nitric  acid  of  sp.  gr.  I-.")  (200  c.c.)  in  a 
rertux  apparatus.  The  base  thus  obtained  is  slowly 
«^:.  •  '  \   a  solution  of  sotlium  acetate  in  the  cold  ; 

it  ^t\i  by  si^luun  sulphite  or  bisuljihite,  reacts 

wiu.  ..;.......  accoiiiv^nicd  by  complete  or  partial  sub- 
stitution of  the  nitro  prou|>s  by  anilido-residues,  and 
vields  tetraniinotetrahydroayindanthrene  when  subjected 
to  ti»e  action  of  a  dilute  solution  of  hydrogen  sodium 
sulphide  at  lOO"  C— D.  B. 

ImJai^nne  and  flamnlhrene.  V.  Rcduclion  products  of 
imdamtkrtne.  R.  Scholl.  \V.  Steinkopf,  and  A.  Kabacanik. 
Ber.,  1907,  40,  390—394. 

Thk  blue  sodium  salt  of  N-dihydro-1.2.2'.r-anthra- 
quinoneanthraquinolajune  is  obtained  by  heating  ind- 
anthrene with  caustic  alkali  and  sodium  hydrosulphite 
sohition  at  65° — 70°  C.  Benzoylation  leads  to  the  for- 
matioD  of  a  dibenzoyl  derivative,  whilst  the  benzoylation 
of  the  yellow  sodium  salt  of  N-dihydro-1.2.2'.r-antlira- 
quinolazine,  prepared  by  heating  indanthrene  with  zinc 
dust  and  alkaline  hydrosulphite  solution,  gives  rise  to 
the  prodoctioD  of  a  tetrabenzoyl  derivative. — D.  B. 

Indanthrene  and  flavanlhrene.  TV.  Action  of  qitinoline 
and  aoi'  chlorides  on  indanthrene.  R.  Scholl  and 
H.  Berblinger.     Ber.,  1907,  40.  395—400. 

When  indanthrene  is  heated  with  quinoline  and  benzoyl 
chloride,  tt  traljenzoyltetrahydroindanthrene  is  obtained. 
It  ii  gjiarinirly  soluble  in  pseudocumene,  but  dissolves 
readily  in  hot  nitrobenzene  and  quinoline  with  yellow 
ci  loration  and  green  tiuorescence.  It  can  be  oxidised 
to  tetrabenzoylanthraquinolazLne  by  treatment  with  nitric 
acid  of  sp.  gr.  1  "4,  the  nitrate  of  w  hich  gives  an  indigo- 
I  It  e  sointion.  Prolonged  heating  at  a  high  temperature 
leads  to  the  formation  of  anthraquinoneazine.  When 
t«tr»benzoyltetrahydroindanthrene  is  boiled  with  quino- 
Ijj,^  f  K..  ,  .iiow  solution  gradually  assumes  a  magenta  red 
c  ■   rmation  of  anthranoneazine.      The  action  of 

at-  le   and  quinoline  on  indanthrene   in   glacial 

•c«tic  at  kI  solution  lea<ls  to  the  formation  of  tetracetyl- 
X-dihydroanthraquinolazine.  The  preceding  experiments 
demonstrate  the  impossibility  of  replacing  the  hydrogen 
•tonia  of  the  imino  grouptj  in  indanthrene  by  acid 
radicals,  and  further  show  that  by  enforcing  the 
introdnctioD  of  acvl  groups,  reduction  takes  place 
simnltaocoosly  witL  the  formation  of  0-acylated 
reduction  products. — D.  B. 

DytMufft :  Separation  of  by  diffusion.     S.  Lebmann. 

Z.  physik.  Cbem.,  1907,  67,  718—720. 

Tvx  »i.'  -t«  that  the  different  rates  of  diffusion 

of  dyr-  /llifs  may  l^e  utilised  for  the  spectro- 

•eopio  .i.  v'-^./i.  of  individual  dyebtufls  in  mixtures. 
A  Vffct  ot  glass  tubing  of  about  1  cm.  diameter 
ii  BDed  with  a  5 — 10  per  cent,  solution  of  gelatin, 
or  A  2  per  cent,  solution  of  agar-agar,  and  after 
the  jeDy  baa  set.  the  tul>e  is  cut  into  suitable 
kDgth*.  A  short  tuljc  full  of  jelly  thus  obtained 
ii  wpmded  in  a  oolutirm  of  the  dycstuff  to  be  examined, 
tmr-  »^mff  fAlir,  tt  .-.t  r,r.  » ir.},!! bblcs  remain  a^lhering  to  it. 
V  [i«-nri«d  in  a  mixture  of  equal 

p-  TIB  of  Kf«ine  and  'J'artrazine, 

It  «u  fouiid  iLiit  a.'ttr  ::  days  the  jelly  was  coloured  to 
•  b^^ijrht  of  6 — 7  f  m.  ;  at  the  l>ottom  the  colour  was  the 
same  as  that  of  tb»-  c  '   "  '    '  b«-camo  yellower  as  it 

extended  higher,  »hiL-  |«rnif*t  ])ortion  (about 

3  rm.  deepi  'f  t}.  ^      •, ^   the  shade  was  pure 

yrlJow,  nnti  'lamination  of  this  portion, 

DO  Eceioe  c    .  ; — A.  S. 


Engush  Patents. 

Colouring  matters  containing  sulphur  ,•  Manufacture  of 

and  of  the  kuco  compounds  thereof  [Thio-indigo  dyestuffs]. 
J.  Y.  .lohnson,  London.  From  Badische  ^Vnilin  und 
Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Pat.  14,191,  June  20,  190C. 

SKEFr.  Pat.  367,431  of  1906  ;  this  J.,  1906,  1143.— T.  F.  B. 

Sulphurised   [sulphide]    dyestuffs    and    their    intermediate 

products  :  Manufacture  of .     H.  H.  Lake,  London.        j 

From  The  Chemische  Fabrik  Griesheim-Elektron,  ■ 
Frankfort-on-:Maine,  Germany.  Eng.  Pat.  23,864,  ^ 
Oct.  26,  1906. 
By  the  oxidation  of  naphthylaryl  sulphamides  (see  Ber. 
27,  2370)  together  with  p-aminophenol  or  its  derivatives, 
new-  indophenols  are  obtamed.  By  treating  these  indo- 
phenols  or  their  reduction  products  with  alkali  poly- 
sulphides,  dyestuffs  are  obtained  of  remarkable  fastness. 
Of  particular  value  are  the  green  dyestuffs  obtained  by 
melting  together  the  indophenols  or  their  leuco  derivatives, 
and  alkali  poh'sulphides  in  presence  of  metallic  copper 
or  a  copper  salt.  Manufacture  of  indophenols. — 109  parts 
of  p-aminophenol  are  dissolved  in  1000  parts  of  water  and 
140  parts  of  caustic  soda  lye  of  35°  B.  ;  297  parts  of 
naphthyl-p-tolylsulphamide  are  dissolved  in  1000  parts 
of  w-ater  and  210  parts  of  caustic  soda  lye.  The  two 
solutions  are  mixed  cool  by  means  of  ice,  and  an  ice-cold 
solution  of  sodium  hypochlorite,  containing  32  parts  of 
active  oxygen,  is  run  in.  The  temperature  is  kept  below 
0°  C.  during  the  oxidation.  The  indophenol  separates 
out  and  may  be  melted  directly  with  alkali  polysulphides. 
To  obtain  the  leuco  derivative,  a  solution  of  360  parts  of 
sodium  sulphide  is  added,  and  the  mixture  heated  to 
75°  C,  when  an  almost  clear  solution  results.  The 
phenylnaphthylamine  derivative  is  precipitated  as  a 
yellow-brown  deposit  by  the  addition  of  a  mineral  acid. 
Manufacture  of  the  sulphide  dyestuff. — 46  parts  of  the 
indophenol  thus  obtained,  or  the  corresponding  quantity 
of  its  leuco  derivative,  are  melted  together  with  168  parts 
of  crystallised  sodium  sulphide  and  67  parts  of  sulphur, 
a  solution  of  8  parts  of  copper  sulphate,  or  2  parts  of 
metallic  copper,  being  added.  The  mixture  is  evaporated 
till  the  temperature  reaches  120°  C,  and  is  kept  at  that 
temperature  for  20  hours.  The  resulting  green  residue 
is  mixed  with  1000  parts  of  water,  heated,  and  the 
solution  filtered  from  impurities.  The  dyestuff  is  pre- 
cipitated with  a  cuiTent  of  air.  It  dyes  cotton  green 
tints,  very  fast  to  washing,  from  a  sulphide  bath. 
Dyestuffs  may  also  be  obtained  by  using  chloramino- 
phenols  instead  of  aminophenols. — A.  B.  S. 

Feench  Patents. 

Dyestuffs  ;  Process  for  producing  polyazo .      L.  Cas 

sella  und  Co.  Second  Addition,  dated  Nov.  21,  1905, 
to  Fr.  Pat.  361,590,  June  28,  1905. 

See  Eng.  Pat.  5245  of  1906 ;  this  J.,  1907,  15.— T.  F.  B, 

Dyestuffs  ;  Production  of  [sulphide] .     E.  Vidal.     Fr, 

Pat.   361,939,  Nov.   25,   1905. 

See  Eng.  Pat.  23,740  of  1905  ;  this  J.,  1906,  1037.— T.  F.  B. 

Dyestuffs  ;  Production  of  sulphide .     E.   Vidal.     Fr, 

Pats.  361,940,  Nov.  25,  1905,  and  301,982,  Dec.  9,  1905 

See  Eng.  Pat.  23,733  of  1905  ;  this  J.,  1906,  978.— T.  F.  B, 

Triphenylmetliane  dyestuffs  ';  Production  of  new  acid . 

Act.-Ges.  f.  Anilinfabr.     Fr.  Pat.  369,696,  Sept.  12,  1906. 

An  aryl  sulphonic  ether  of  salicyl  aldehyde  is  condensed 
with  an  alkyl  benzylanilinesulphonic  acid,  and  the  leuco- 
comi)ound  obtained  in  this  way  is  converted  into  the 
dyestuff  by  the  use  of  a  suitable  oxidising  agent.  The 
dyestuffs  ])roduced  dye  wool  in  an  acid  bath  bright  green 
shadcH,  which  are  fast  to  washing.  Example  1.— Produc- 
tion of  the  aryl  sulphonic  ether  :  25  parts  of  salicyl  aldehyde 
are  dissolved  in  250  parts  of  hot  water,  with  the  addition 
of  24  |)artH  of  aqueous  caustic  soda  (40°  B.) ;  50  parts  of 
//-toluenesulphonic  chloride  (80  per  cent.)  are  now  added 
with  vigorous  stirring,    and    the  mixture   kept  at   70° — 
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80°  C,  until  the  yellow  colour  has  disappeared.  On  cooling , 
the  condensation  product  separates  in  small,  white  nodules, 
m.  pt.,  59° — 60°  C.  Similar  condensation  products 
obtained  by  using  benzenesulphonic  chloride  and  o-  and 
p-homosalicyl  aldehydes  are  described.  II. — Production 
of  the  dyestuff :  28  parts  of  the  above  compound, 
CHO.C6H4.O.SO2.C6H4.CH3,  and  58-2  parts  of  ethyl- 
benzylanilinesulphonic  acid  are  dissolved  together  in  a 
mixture  of  90  parts  of  water  and  100  parts  of  alcohol, 
with  the  addition  of  10  parts  of  concentrated  sulphuric 
acid.  The  solution  is  boiled  until  the  aldehyde  has 
disappeared.  On  distilling  off  the  alcohol  and  pouring 
the  residue  into  500  parts  of  water,  the  leuco-disulphonic 
acid  separates  as  a  white  resin.  For  the  oxidation,  84  parts 
of  this  leuco  compound  are  dissolved  in  about  IGOO  parts 
of  water  and  11  parts  of  sodium  carbonate  ;  75  parts  of 
moist  lead  peroxide  (containing  33  per  cent,  of  Pb02)  are 
now  added,  together  with  the  necessary  quantity  of  acetic 
acid,  and  the  whole  vigorously  shaken.  When  the  oxida- 
tion is  complete,  the  lead  is  removed  by  sulphuric  acid, 
and  sodium  sulphate  added  to  the  filtrate,  when  the  dye- 
stuff  is  precipitated  as  a  mass  possessing  a  coppery  lustre. 
It  dissolves  in  water  or  alcohol  with  a  green  colour,  and 
is  re-precipitated  by  the  addition  of  hydrochloric  acid  or 
caustic  soda.  With  concentrated  sulphuric  acid  a  yellowish- 
browii  solution  is  produced,  which  is  changed  to  green  by 
adding  ice.  Corresponding  dyestuff's  are  obtained  by 
varying  the  condensation  product  as  indicated  in  the  first 
example. — J.  C.  C. 

Dyestuff   of   the   oxazine   series   and   its   leuco-derivative  ;• 

Manufacture     of     a     new .     Farbenfabr.      vorm. 

F.   Bayer  &   Co.     Fr.   Pat.    369,835,   Sept.    18,    1906. 
Under  Int.  Conv.,  May  8  and  Aug.  31,  1906. 

By  heating  Gallocyanine  (from  nitrosodimethylaniline 
and  gallic  acid)  with  alkaline  reducing  agents  for  a 
sufficiently  long  time,  the  leuco-compound  of  a  new 
dyestuff  is  obtained  which  is  different  from  the  leuco- 
compound  of  Gallocyanine  previously  described.  The 
new  dyestuff,  obtained  by  oxidising  this  leuco-compound, 
is  insoluble  in  aqueous  sodium  carbonate,  and  dissolves 
with  a  blue  colour  in  hydrochloric  acid  (20°  B.) ;  it  is 
also  more  readily  soluble  in  water  than  Gallocyanine, 
and  the  chrome  lake  is  developed  more  easily  than  in  the 
case  of  that  colour.  It  may  al-o  be  prepared  directly 
from  Gallocyanine  by  heating  the  base  suspended  in 
water.  Example  I. — 33-6  kilos,  of  Gallocyanine  are 
suspended  in  600 — 700  litres  of  water,  a  solution  of 
30  kilos,  of  crystallised  sodium  sulphide  and  8  kilos  of 
caustic  soda  in  200  litres  of  water  added,  and  the  whole 
heated  in  absence  of  air  at  95°  C.  for  I J  hours.  When  the 
reaction  is  finished,  hydrochloric  acid  is  added,  the  pre- 
cipitated sulphur  filtered  off,  and  the  leuco-derivative 
separated  by  adding  salt  to  the  filtrate.  The  hydro- 
chloride of  the  leuco-base  is  a  black-green  powder,  very 
readily  soluble  in  water,  giving  a  yellowish-green  solution, 
which  is  oxidised  to  blue  on  exposure  to  the  air.  II. — 25*2 
kilos,  of  sodium  acetate  are  added  to  a  suspension  of 
33-6  kilos,  of  Gallocyanine  in  650  kilos,  of  water,  and  the 
whole  heated  to  boiling  for  4 — 5  hours.  The  reaction  is 
complete  when  a  portion  no  longer  dissolves  in  aqueous 
sodium  carbonate,  and  gives  a  blue  colour  with  hydro- 
chloric acid.  On  cooling,  the  dyestuff  is  collected  and 
converted  into  its  hydrochloride,  which  is  a  green  powder, 
soluble  in  water  with  a  violet-red  colour.  The  dyestuff 
produces  redder  and  brighter  shades  than  does  Gallo- 
cyanine.— J.  C.  C. 


Indigo  products  formed  by  condensation  ;  Method  of  manu- 
facture of .     H.  Belart.     Fr.  Pat.  369,907,  Sept.  20, 

1906.     Under  Int.  Conv.,  Jan.  12,  1906. 

In  the  manufacture  of  Indigo  by  the  sodamide  process, 
metallic  amides  of  organic  bases  such  as  aniline,  naphthyl- 
amine,  diphenylamine,  tolylamine,  and  xylylamine  may 
be  used  instead  of  sodamide  as  condensing  agents. 
Example  : — 500  parts  of  aniline  and  36  parts  of  sodium 
are  warmed  together  and  vigorously  agitated  ;  when  the 
sodium  has  dissolved,  150  parts  of  the  dry  disodium  salt 


of  phenylglycine-o-carboxylic  acid  are  added,  and  the 
whole  heated  in  a  vessel  fitted  with  a  refiux  condenser. 
When  the  reaction  is  finished,  the  excess  of  aniline  is 
distilled  off,  and  the  Indigo  isolated  by  the  usual  methods. 
The  sodium  anilide  may  also  be  prepared  from  sodamide 
and  aniline. — J.  C.  C. 

Dyestuffs  of  the  anthracene  series  ;  Production  of  vat . 

Badische  AnLlin  und  Soda  Fabrik.     Fr.  Pat.  370,070, 
Sept.  27,  1906.     Under  Int.  Conv.,  June  2,  1906. 

See  Eng.  Pat.  20,633  of  1906  ;   this  J.,  1906, 1143.— T.  F.  B. 
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{Continued  from  page  147.) 

Textile   fibres  •     Chemical   nature    of    .      L.    Vignon. 

Bull.  Soc.  Ind.  Mulhouse,  1906,  76,  359—361. 

Pieces  of  silk,  wool,  and  cotton  of  known  weights  were 
immersed  for  one  hour  in  solutions  of  sulphuric  acid, 
barium  hydroxide,  and  sodium  chloride  of  1-0  percent,  and 
0-1  per  cent,  strengths.  The  changes  in  the  concentra- 
tions of  the  solutions,  due  to  the  chemical  action  of  the 
fibres,  were  accurately  determined,  and  from  them  were 
calculated  the  coefficients  of  distribution  of  the  acid,  base, 
and  salt  between  the  fibres  and  the  water.  From  these 
experiments  the  author  concludes  (1)  that  animal  fibres 
possess  both  acid  and  basic  properties,  (2)  that  vegetable 
fibres  have  no  basic  properties,  and  only  very  weak  acid 
properties  such  as  would  be  possessed  by  alcohols. 

—P.  F.  a 

Cellulose     [;  Mercerised     ].     H.      Wichelhaus     and 

W.  Vieweg.     Ber.,  1907,  40,  441—443. 

In  studying  the  affinities  which  exist  between  cellulose 
and  certain  basic  oxides,  the  authors  observed  that  cellu- 
lose absorbed  3-82  per  cent  of  barium  hydroxide  from 
a  N/5  solution  of  the  base  at  0°  C,  and  2-18  per  cent,  of 
strontium  hydroxide  from  a  N/IO  solution,  also  at  0°  C. 
In  order  to  show  the  chemical  modification  which  cellu- 
lose undergoes  in  the  ordinary  process  of  mercerising,  the 
authors  prepared  nitric  esters  and  benzoic  esters  under 
comparative  conditions  from  identical  samples  of  cellulose 
before  and  after  mercerisation.  In  the  case  of  the  nitrates, 
products  containing  substantially  the  same  percentage 
of  nitrogen  were  obtained  from  the  mercerised  and  the 
unmercerised  cellulose,  but  the  products  from  the  mer- 
cerised cellulose  always  contained  considerably  higher 
proportions  of  nitrate  soluble  in  ether-alcohol.  In  the 
case  of  the  benzoates,  the  difference  between  the  mercerised 
and  unmercerised  celluloses  was  shown  in  the  yields  of 
ester  obtained.  For  instance,  unmercerised  cotton 
yielded  112  per  cent,  of  benzoate,  whilst  mercerised  cotton 
yielded  139  per  cent.  ;  similarly  unmercerised  linen 
yielded  121  per  cent,  and  mercerised  137  per  cent,  of 
benzoate. — J.  F.  B. 


Tin  in  mordanted  fabrics  ;  Detection  of .     A.  Scheurer 

and  V.   Silbermann.     Bull.   Soc.   Ind.   Mulhouse,  1906, 
76,  357—358. 

The  cloth  is  boiled  in  a  solution  of  40  parts  of  commercial 
hydrochloric  acid  in  1000  parts  of  water.  The  metal  is 
precipitated  from  solution  by  pure  zinc  and  redissolved 
in  acid.  The  solution  is  made  slightly  alkaline  with 

sodium  hydroxide.  Five  parts  of  bismuth  nitrate  are 
dissolved  in  a  mixture  of  100  parts  of  commercial  nitric 
acid  and  400  parts  of  water,  and  one  drop  of  this  solution 
is  added  to  the  alkaline  solution  of  the  mordant.  A  very 
small  quantity  of  tin  is  instantaneously  indicated  by  a 
characteristic  brown  coloration. — P.  F.  C. 
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Djfeing  of  animtJ  fShres ;   Processes  oeevrring  in  the . 

W.  Sukia,     Z.  Farb.-Ind..  1007,  6,  41—50. 

Thk  author  disoxissos  the  numerous  exixMimoutal  results 
obtaineii  l>\  himself  and  Celmo  (this  J..  I!t0.'>.  .">43.  1»20  ; 
HHHi.  472  ;  IWT,  SIM.  aiul  eoncUidos  from  tluMU  that  in 
the  dyeinc  of  animal  fibres  by  substantive  dyestulTs.  the 
first  stage  of  the  iinxesji  consists  in  a  more  or  less  profound 
hydrolysis  of  the  fibre-substauee.  resulting  in  the  sjilitting- 
ofr  of  products  jK)ssessing  new.  active,  i>artially  salt-forming 
grouj*.  The  extent  of  this  hyilrolysis.  as  also 
the  jienetration  of  the  dyestutT,  de^xMuls  upon  the  ])hysical 
nature  of  the  tibrt\  and  is  greater  with  wool  than  with 
silk.  The  hydrolysLs  ]ir»xeeds  rapidly  at  first,  then  more 
slowly  ;  it  is  greater  in  prt>sence  of  free  acid  than  in  pure 
water.  As  the  dyeing  ojieration  goes  on,  the  quantity 
of  wool-  or  silk-sul>stanee  decomposed  and  dissolved  in 
the  dye-liquor  increases  ;  this  dissolved  substance  pre- 
cipitates the  dyestuff.  which  is  dejiosited  on  the  fibre. 
At  the  same  time  also,  the  residual  fibres  gradually  lose  their 
proi>erty  of  l>eooming  dyetl  in  the  proj>er  sense  of  the 
won!.  The  fugitive  character  of  the  shades  produced 
during  the  latter  part  of  the  dyeing  process  is  due  to  these 
cbanees.  and  it  is  a<lvisal)le.  esj)ecially  when  using  an 
acid  oath,  to  complete  the  dyeing  oix-ration  in  as  short 
a  time  as  jKassible.  The  actual  dyeing  of  the  fibres  is  due 
to  a  kind  of  salt-formation  between  the  fibre  and  the 
dyestuff.  the  basic  dyestuffs  being  fixed  by  the  fibre 
substance,  acting  as  a  j>olybasic  acid,  whilst  the  acid 
dvestuffs  are  fixed  by  the  guanidyl-  or  imidazole-groups 
oi  the  fibre  substance.  Experiments  on  the  behaviour 
of  different  albuminoids  and  their  decomposition  products 
towards  dyestuffs  are  cited  in  support  of  this  view.  The 
addition  of  acid  hinders  the  salt  formation  with  basic 
dvestuffs,  but  favours  it  in  the  case  of  acid  dyestuffs. 

,  -A.S. 

Amino- Methylene  Blue';  Application  of .    J.  Heilmarm 

et   Cie.  and  M.    Battegav.     Bull.    Soc.    Ind.    Mulhouse, 
19(>6,  76,  362—363. 

MrntTiXENE  Green,  which  is  obtained  by  the  nitration  of 
Methylene  Blue,  gives  on  reduction  a  blue  dyestuflf  which 
has  recently  been  shown  by  Gnehm  and  Walder  to  be 
identical  with  .\mino-Methylcne  Blue.  The  authors  have 
produced  this  colour  on  the  fibre  by  first  dyeing  the  cloth 
with  Methylene  Green,  cover-printing  with  hydrosulphite 
NF,  and  aher  drying,  treating  with  bichromate. — P.  F.  C. 

a-Safdhylamine  Claret.     Discharge    effects    on D. 

Hiterman  and  H.  Felli.    Sealed  Note  No.  1595  of  Jan.  11, 
1W>6.     Bull.  Soc.  Ind.  Mulhouse,  1906,  76,  333—334. 

The  diticharge  of  o-Xaphthylaniine  Claret  by  hydro- 
Kiilphite  formaldehyde  (Kongalite  C,  B.A.S.F.)  can  be 
coiwiflerably  hastened  by  the  addition  of  certain  basic 
<lve«tuffB,  Buch  as  Glacier  Blue,  to  the  discharge  paste. 
H.  SchmJd  in  a  report  on  this  process  points  out  that  the 
nif»t  marked  tfTfct  it  obtained  by  the  addition  of  Induline 
Srarlet.- P.  F.  C. 

IH»ekarge  effert*  on  u-Saphthylamine  Claret  ;   Vie  of  sodium 

nitrite    for    obtaining .     C.    Sunder.     Sealed    Note 

Xo.  I«2.'i  of  Ayrt-il  7th.  1906.     Bull.  .Soc.  Ind.  Mulhouse, 
1W|6,  76,  23r>—Z31. 

Th«  addition  of  a  omall  quantity  of  H0<Jium  nitrite  to 
the  foriDAldehyde  compound  of  swlium  Kulphoxylate, 
acrelerat/»  itii  decomposition  on  steaming,  without 
«■  ■•»  discharging   i»ower,   and    the   mixture  has 

'  fi  uwl  a*  a  n«-utral  diwharge  on  «-Naphthyl- 

•mm«>  ■  iar<t.      If.  '  the  quantity  of  nitrite  exceed 

•   certain    propnf  ;    dcfomjKwiition    of    the   dis- 

eharcrr  i,*.t<-  <<,•  ..  ,  .;.,!  th)«  fa<t  has  been  used  in 
*■  'a  rennt  und»-r  hydrottulphitc  discharge. 

•''  •:     "f    fodnim     nitrite     is     printed    on 

"  't    and    then    cover-printed  with 

*t  bich   crmnintn   of   alkaline   Hodium 

»'  ''■'■  ''^'  whi'h  fiTT'iUH  sulphate  and 

F'  \Vh«r»!  the  nitrite  iH  flejKwitcd 

«^'T  '  ">♦  by  de'oniiMising  the  hydro- 


sulphite.  H.  Schmid  in  his  report  on  this  note  states 
that  the  ferrous  sulphate  and  glycerin  can  be  replaced 
with  advantage  bv  a  snuvll  quantity  of  Induline  Scarlet. 

—P.  F.  C. 


u-Xaphthi/lainitic     Claret;      Discharge     cfjects    on . 

C.  Sunder.  Scaled  Note,  No.  1621  of  March  26,  1906. 
Bull.  Soc.  Ind.  Mulhouse,  1906,  76,  364—365. 

a-NAPHTnYLAiiiNE  Claret  is  only  slowly  discharged 
by  "  rougalito  "  (sodivmisulplioxylato  -  formaldehyde) 
although  i'aranitraniline  Red.  which  is  also  derived 
from  /^-naphthol,  is  very  easily  reduced.  The  author 
suggests  that  this  difference  is  due  to  acid  properties 
conferred  upon  the  Paranitraniline  Red  by  its  "  nitro  " 
group  and  that  this  acidity  induces  the  decomposition 
of  the  rongalite  and  thus  renders  it  more  active. 
a-Na]ihthylaminc  Claret  does  not  contain  an  acid  group 
and  therefore  cannot  accelerate  the  decomposition  of  the 
rongalite.  Many  compounds  containing  the  carbonyl 
group  (CO)  have  the  same  property  as  Paranitraniline 
Red.  For  example,  alizarin  considerably  hastens  the 
discharge   of  a-Naphthylamine   Claret   by  rongalite. 

—P.  F.  C. 

a-Naphthylamine     Claret ;      Discharge     effects    on . 

C.  Sunder  and  G.  Slatoustoffski.  Sealed  Note, 
No.  1022  of  March  26,  1906,  Bull.  Soc.  Ind.  Mulhouse, 
1906,  76,  365—366. 

Guided  by  the  theoretical  considerations  outlined  in  the 
preceding  paper,  the  authors  irivestigated  the  effect  of  a 
series  of  compounds  on  the  discharge  of  a-Naphthylamine 
Claret  by  rongalite,  and  found  that  antliraquinone,  nitro- 
alizarin,  Alizarin,  Bordeaux,  Auramine,  and  indigo  all  had 
a  considerable  effect.  Ail  of  these  compounds,  with  the 
exception  of  anthraquinone,  are  useless  for  practical 
purposes,  because  they  stain  the  white  of  the  discharge. 
In  his  report  on  this  and  the  preceding  paper,  H.  Schmid 
points  out  that  the  theory  stated  above  is  opposed  to  the 
fact  that  alizarin  considerably  hastens  the  discharge  of 
a-Naphthylamine  Claret  by  a  strongly  alkaline  solution 
of  rongalite.  Further,  anthraquinone  exerts  a  much 
more  marked  effect  than  its  sulphonic  acid. — P.  F.  C. 

Stannic     chloride ;       Anhydrous .     P.      Heermann. 

VII.,  page  200. 

Soluble  starch  ;    Preparation  of by  means  of  formic 

acid.     Welwart.     XVI.,  page  216. 


Enolish  Patents. 

Silk,  artificial,  and  the  like  filaments  ;  Manufacture  of . 

W.  P.  Dreaper,  Beckenham.  Eng.  Pat.  27,222,  Dec.  30, 
1905. 

LusTBOU.s  textile  fibres  are  obtained  by  dissolving  cellulose 
or  hydrocellulose  in  a  solution  of  copper  carbonate  in 
strong  ammonia,  filtering,  and  discharging  the  solution 
through  suitable  jets  into  a  precipitating  bath  consisting 
of  a  neutral  or  acid  salt,  alcohol,  or  other  liquid.  The 
tlireads  are  then  washed  and  dried. — D.  B. 

Silk,    artificial ;     Manufacture    of ,  and    apparatus 

therefor.  J.  E.  Bousfield,  London.  From  Soc.  Anon. 
Fabrique  de  Soie  Artific.  de  Tubize,  Tubize,  Belgium. 
Eng.  Pat.  2906,  Feb.  6,  1906. 

See  Fr.  Pat.  358,987  of  1905  ;  this  J.,  1906,  372.— T.  F.  !'>. 


Threadn,  artificial ;    Method  of  washing  and  drying . 

E.    W.  Kriedrich,   iilaton,  Belgium.     i:ng.   Pot..  12.842, 
.June  1,  1906. 

See  Fr.  Pat.  366,793  of  1900  ;   this  .J.,  1906,  1091.— T.F.B. 
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Washing  and  scouring  textile  piece  goods  ;    JIachines  for 

.     J.  Bailev,  Slaithwaite,  Yorks.     En^.  Pat.  5836, 

March  10,  1906. 
At  the  rear  of  the  machine  or  at  the  side  at  which  the 
fabrics  pass  to  the  squeezing  rollers,  a  frame  is  arranged 
carr\'ing  a  series  of  troughs  or  elongated  guide -ways 
with  converging  .sides,  through  which  the  fabrics  are 
delivered  directly  to  the  nip  of  the  rollers.  By  this 
arrangement  the  drafts  of  the  fabric  are  gradually  con- 
tracted, and  being  seized  in  this  state  by  the  rollers  before 
they  can  open  out  again,  the  material  is  more  effectively 
acted   upon. — D.  B.    - 

Detergent    [for    wool,    fabrics,    dL-c.].     H.    Jackson.     Eng. 
Pat.   6712,   March  20,   1906.     XII.,  page  211. 

Indigo  resist  articles  ;    Dyeing  of in  the  coniimious 

vat.     G.    Tagliani,    Milan,    Italy.     Eng.    Pat.     11,669, 
May  18,   190^6. 

The  fabric,  after  being  printed  with  one  of  the  usual  resists, 
is  dried,  and  then  a  special  protecting  film  is  applied  to 
the  printed  side  by  means,  for  example,  of  a  roller  with 
fine  cross  lines.  It  is  then  dried  and  dyed.  The 
protecting  film  consists  chiefly  of  starch,  to  which  various 
substances  may  be  added,  such  as  sulphide  dyestuffs  and 
the  necessary  additions,  so  as  to  obtain  a  stronger  dyed 
effect.  The  following  is  a  receipt  for  use  with  sulphide 
dyestuffs : — 25  grms.  of  Italian  Green,  25  grms.  of 
Melanogen  T.,  80  grms.  of  boiling  water.  10  grms.  of 
glycerin,  50  grms.  of  sodium  bisulphite  (32°  B.).  boiled 
with  900  grms.  of  starch  thickening  (1:8),  and  made  up 
to  1000  c.c.  with  the  latter  thickening.  An  inert  dyestuff, 
such  as  Congo  Red,  may  be  added  in  order  to  determine 
the  uniform  application  of  the  protecting  film. — A.  B.  S. 

Discharge  resists  under   vat  dyestuffs  upon  colours  capable 
of  discharge  by  means  of  hydros  id  phites  ;   Process  for  the 

prepnrationof .     P.  Ribbert,  Holthausen,  Germany. 

Eng.  Pat.  15,160,  July  3,  1906. 

See  Fr.  Pat.  368,335  of  1906 ;   this  J.,  1907,  92.— T.  F.  B. 

Yarn  dressing  and  drying  macliines.     P.  Turliir,  Wattrelos, 
France,     Eng.  Pat.   18,508,  Aug.  17,  1906. 


The  machine,  which  is  illustrated  in  the  accompanying 
figure,  comprises  three  main  parts,  viz.,  the  drying 
chambers,  the  heat  regenerator,  and  a  centrifugal  blast 
apparatus.  The  yarn  passes  fi'om  the  sizing  rollers,  1 ,  into 
the  upper  horizontal  space,  2,  which  is  divided  into  com- 
partments, 3,  4,  5,  and  6,  by  means  of  inclined  baffles. 


It  then  travels  over  a  perforated  drum,  7,  into  a  central 
space,  8,  which  it  traverses  in  the  opposite  direction, 
after  which  it  passes  over  a  perforated  drum,  9,  into  a  lower 
space,  10.  From  this  chamber  it  passes  upwards  over  guide 
rollers,  11  and  !2,  and  then  traverses  an  inclined  uptake, 
13,  and  over  a  roller,  14,  into  the  open  air,  where  it  is 
wound  on  a  drum.     Air  forced  into  the  distributing  box, 

15,  and  heated  by  pipes,  17,  passes  through  conical  nozzles, 

16,  into  the  space,  2,  in  which  the  yarn  in  its  passage  is 
successively  exposed  to  increasing  temperatiu-es.  In  a 
similar  manner  heated  air  passes  from  the  box,  18,  into 
the  space,  8,  the  box  being  divided  into  two  parts  by  a 
horizontal  partition,  19,  so  that  the  air  must  pass  the 
heating  pipes,  17,  before  entering  the  part  above  19, 
and  thence  it  travels  at  a  high  uniform  temperature  into 
the  chamber,  8.  Air  passing  from  a  distributing  box,  20, 
into  the  space,  10,  is  heated  to  a  less  degree  than  that  in 
the  upper  boxes.  The  arrangement  of  superposing  the 
drying  chambers  allows,  first,  of  effecting  the  progressive 
and  systematic  drying  of  the  j'arn,  and  secondly,  of 
directly  and  .separately  discharging  the  vapours  generated. 
The  inclined  baffles  forming  the  roofs  of  the  compartments, 
3,  4,  5,  and  6,  deflect  the  vapours  as  they  are  generated 
and  cause  them  to  flow  into  the  uptake,  21,  which  leads 
to  a  regenerator.  The  latter  consists  of  an  elongated 
closed  chamber,  25,  containing  metal  pipes,  26,  through 
which  the  vapours  flow,  the  air  to  be  heated  being  dra\vn 
through  the  funnel,  30,  by  a  fan,  and  caused  by  baffles, 
31,  to  flow  in  an  angular  direction  between  the  pipes,  26. 
The  vapours  from  26  are  discharged  through  the  funnel, 
27,  their  flow  being  regulated  by  the  valve,  29. — D.  B. 

United  States  Patents. 

Silk,  artificial ;    Apparatus  for  the  manufacture  of  — 
E.  Thiele,  Brussels.     U.S.  Pat.  838,758,  Dec.  18,  1906. 

See  Eng.  Pat.  18,078  of  1906  ;  this  J.,  1906,  924.— T.  F.  B 

Cellulose    threads ;     Manufacture    of    lustrous    .     R 

Linkmeyer,  Brussels.     U.S.  Pats.  839,013  and  839,014 
Dec.  18,  1906. 


See  Eng.  Pat.  4755  of  1905 ;   this  J..  1906,  371.— T.  F.  B 


Warp  :  Machine  for  printing  — 
A.  C.  Schoen.  Assignor  to  Stinson 
Bros.,  Philadelphia;  Pa.  U.S.  Pat 
839,083,  Dec.   18,   1906. 

Claim  is  made  for  a  machine  for 
printing  warp,  c  onsisting  of  a  drum 
having  a  number  of  movable  sections 
which  can  be  removed  by  suitable 
mechanism,  so  as  to  decrease  the 
periphery  of  the  drum. — A.  B.  S. 


French  Patents. 

Cellulose  fibres  ;•    Production  of  

by  means  of  nitrated  cotton.  See. 
Anon,  des  Plaques  et  Papiers 
Photographiques,  A.  Lumcire  et 
ses  Ffls.  Fr.  Pat.  361,960,  Dec.  4, 
1905. 

To  obtain  artificial  collodion  fibres 
free  from  irregularities  due  to  the 
method  of  coagulation,  a  coagu- 
lating bath  is  employed,  consisting 
of  one  of  the  usual  solvents  for 
nitrated  cotton,  to  which  has  been 
added  just  sufficient  water  or  other 
substance  to  prevent  it  dissolving  the 
nitrated  cotton.  For  example  a  collodion  prepared  by 
dissolving  25  kUos.  of  guncotton  in  1  hectolitre  of  pure 
methyl  alcohol,  is  immediately  and  completely  solidified 
bv  a'coagulating  bath  of  the  same  methyl  alcohol  con- 
taining 5—8  per  cent,  of  water.  The  collodion  is  forced 
through  the  usual   orifices   into  a  vessel  through  which 


198 


Ci..  VII.— ACIDS.   ALKALIS,   &  SALTS,   &   XOX-METALUC  ELEMENTS.      [March  15,  1907. 


the  •oajrnl.umj  iuiuKl  is  Icrpt  circulating,  \^^len  the 
Tcanl  is  tilled  with  the  tibn^s.  the  stream  of  oolkxiion 
is  rtopjHxl.  and  the  free  end  of  the  tibre  is  jiliueil  on  a 
reel,  and  the  tibre  wound  up.  To  prevent  it  larryinii  the 
prt^ipitatins;  liquiil  with  it.  it  is  ]m.ssed  through  an  oritice 
nearly  etiual  to  the  seetion  of  the  tibre.  The  tibre  contains 
praitk-ally  all  the  original  solvent,  and  the  latter  may  be 
reiNjveroil"  by  treating  the  tibre  with  water  and  distilling 
the  water.— A.  B.  S. 

Fibrtji,  artificial ;    Proce.<it  for  iticrea^iiug  the  sticiiglh  and 

tsptcially  the  r«-.«»\'rf(iHCf  to  nxj/tr  of .     E.  W.  Fried- 

riih.  Fr.  Fat.  3t)l>.t>57.  Sept.  22.  IWti.  Under  Int. 
Conv.,  Sept.  23,  1905. 
The  artitieial  fibre  is  submitted  to  the  action  of  gaseous 
dehydrating  agents,  such  as  the  vapour  of  alcohol,  ether, 
carl>on  bisulphitle.  lientene.  &c.  The  eflect  is  more 
complete  the  higher  the  temiierature,  and  the  latter  can  be 
increased  by  working  under  pressure,  but  care  must  be 
taken  not  to  reach  the  temix>rature  at  which  the  cellulose 
B  de<omiv>ied.  By  using  alcohol  va]>our  heated  under  a 
pferisure  of  2tttK>  mm.  of  mercury,  the  product  obtained 
has  a  strength  in  the  wet  condition  equal  to  80  per  cent. 
of  its  dry  strength.  The  same  etiect  can  be  obtained  by 
the  addition  of  dehydrating  agents  to  the  coagulating 
bath.  For  this  purpose  methyl-sulphuric  acid,  ethyl- 
sulphuric  acid,  or  glycerol-sulphuric  acid  may  be 
employed. — A.  B.  S. 

Carbon  [eleeirodey  for  chctrnli/tic  bleaching.  Dr.  P.  Schoop, 
ElekUisohe  Bleichanlagen  G.m.b.H.  Fr.  Pat.  370,162, 
t)ct.  2.  liKXi.     XL4.,  page  209. 

During  machine  trith  independent  hank  reels.     C.  Conon. 
Fr.  Pat.  370,174,  Oct.  3,  1906. 

This  machine  comprises  a  number  of  hank  reels  arranged 
in  pairs  along  a  suitable  supjwrting  frame.  By  means  of 
a  system  of  levers  and  connecting  rods  actuated  by  a  heli- 
coiilal  gear  wheel,  these  hank  reels  are  given  an  alternating 
rotary  movement.  Each  pair  of  reels  is  supported  on  a 
vertical  pillar  provided  with  a  screw  thread,  and  the  latter 
can  be  jKit  in  gear  w  ith  a  driving  shaft,  so  that  the  reels  can 
be  raised  vertically  in  order  to  remove  the  hanks  from  the 
dye  bath,  which  is  placed  l>eneath  them.  By  a  simple 
adjustment  of  the  connecting  arrangements,  one  or  more 
of  the  i»air8  of  reels  may  be  used  as  desired. — A.  B.  S. 

Ruhbtr,  vcood,  leather,  textiles,  dec.  ;    Process  of  rendering 

impermtable.     A.  Baseir  and  R.  de  Fazi.     Fr.  Pat, 

370,043,  Sept.   26,   1906.     XIIIC,   page  212. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC    ELEMENTS. 

{(.onlxnup.d  from   jituje    \'i\.) 

Boric  arid  ;     I mjirnrementH  in   the   manvfacture   of . 

T.   Heidlberg.     Vegveszeti  Lapok,    1907,  2,  3;  Chem.- 
ZeH..   1907.  31,   Kep.   48. 

BoKic  af.id  is  now  prepared  by  treating  boracite  with 
•odium  binulphatc,  a  bv-product  from  the  nitric  acid 
iodastrv'.  .VJ<>  kilon.  of  finely  powdered  boriicito  are 
trested  with  K.V)  kilos,  of  crnde  80<lium  bisul])hate,  dis- 
•olred  in  water  to  a  solution  of  density  1.0'^  B..  for  one 
boor  at  KKf  C.  The  solution  is  filtered,  concentrated 
tin  the  density  is  Stf  B.,  and  on  cooling  is  found  to  yield 
4.Vi  kilos,  of  crude  Ixirv;  ackl.  The  mother-liquor  on 
flirt hrr  concentration  yi<-lds  a  quantity  of  very  pure 
f'»:.  jm  suljihate. —  B.  J.  S. 

yv  rrhloric  arid  ;    Sp.gr.  and  nirenglh  of  aque/)u«  eolnliona 

of .     K-  van  Emstcr.     Z.  anorg.  Chem.,  1907,  52, 
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Thx  t- 
chlor-.  —  -. 


of  the  solutions  was  determined  with  a  Sprengel's  pykno- 
meter  with  a  capacity  of  about  15"9 grms.  oi  water  at  15°  C, 
and  the  }u?idity  was  ascertained  by  titration  with  jV/5 
barium  hydroxide  solution.  The  results  are  shown  in 
the  foUowintj  table  : — 


-«-j<ared  by  dintilling  a  mixtnre 

I'.ratc    with    sulphuric    a<.id    of 

•h    under   diminished    y)rcsHure 

and  then  re<listillina  the  y)er- 

.  \imttVTt.     The  sjiccific  gravity 


Sp.  irr. 

Per  cent. 

Sp.  gr. 

Per  cent. 

Sp.  gr. 

Per  cent. 

at  15-/4°. 

of  HCIO4. 

at  15°/4°. 

of  HCIO4. 

at  15''/4°. 

ofHClO* 

1-005 

1-00 

1-230 

32-74 

1-455 

53-71 

1-010 

1-90 

1-235 

33-29 

1-460 

64-11 

1-015 

2-77 

1-240 

33-85 

1-465 

54-50 

1-020 

3-61 

1-245 

34-40 

1-470 

54-89 

1-025 

4-43 

1-250 

34-95 

1-475 

55-18 

1-030 

5-25 

1-255 

35-49 

1-480 

55-56 

1-035 

6-07 

1-260 

36-03 

1-485 

55-95 

1-040 

6-88 

1-265 

36-56 

1-490 

56-32 

1-045 

7-68 

1-270 

37-08 

1-495 

56-69 

1-050 

8-48 

1-275 

37-60 

1-500 

57-06 

1-055 

9-28 

1-280 

38-10 

1-505 

57-44 

1-060 

10-06 

1-285 

38-60 

1-510 

57-81 

1-065 

10-83 

1-290 

39-10 

1-515 

58-17 

1-070 

11-58 

1-295 

39-60 

1-520 

58-54 

1-075 

12-33 

1-300 

40-10 

1-525 

58-91 

1-080 

13-08 

1-305 

40-59 

1-530 

59-28 

1-085 

13-83 

1-310 

41-08 

1-535 

59-66 

1-09C 

14*56 

1-315 

41-56 

1-540 

60-04 

1-095 

15-28 

1-320 

42-03 

1-545 

60-41 

1-100 

16-00 

1-325 

42-49 

1-550 

60-78 

1-105 

16-72 

1-330 

42-97 

1-555 

61-15 

1-110 

17-45 

1-335 

43-43 

1-560 

61-52 

1-115 

18-16 

1-340 

43-89 

1-565 

61-89 

1-120 

18-88 

1-345 

44-35 

1-570 

62-26 

1-125 

19-57 

1-350 

44-81 

1-575 

62-63 

1-130 

20-26 

1-355 

45-26 

1-580 

63-00 

1-135 

20-95 

1-360 

45-71 

1-585 

63-37 

1-140 

21-64 

1-365 

46-16 

1-590 

63-74 

1-145 

22-32 

1-370 

46-61 

1-595 

64-12 

1-150 

22-99 

1-375 

47-05 

1-600 

64-50 

1-155 

23-65 

1-380 

47-49 

1-605 

64-88 

1-160 

24-30 

1-385 

47-93 

1-610 

65-26 

1-165 

24-94 

1-390 

48-37 

1-615 

65-63 

1-170 

25-57 

1-395 

48-80 

1-620 

66-01 

1-175 

26-20 

1-400 

49-23 

1-625 

66-39 

1-180 

26-82 

1-405 

49-68 

1-630 

66-76 

1-185 

27-44 

1-410 

50-10 

1-635 

67-13 

1-190 

28-05 

1-415 

60-51 

1-640 

67-51 

1-195 

28-66 

1-420 

50-91 

1-645 

67-89 

1-200 

29-26 

1-425 

51-31 

1-650 

68-26 

1-205 

29-86 

1-430 

51-71 

1-655 

68-64 

1-210 

30-45 

1-435 

52-11 

1-660 

69-02 

1-215 

31-04 

1-440 

52-51 

1-665 

69-40 

1-220 

31-61 

1-445 

52-91 

1-670 

69-77 

1-225 

32-18 

1-450 

53-31 

1-675 

70-15 

— A.  S. 

Oxides  ;•    Solubility  of  alkaline-earth in  their  fused 

chlorides.     K.  Arndt.     Ber.,  1907,  40,  427—431. 

The  fused  chlorides  of  calcium,  strontium,  and  barium 
dissolve  a  certain  amount  of  the  corresponding  oxides. 
The  point  of  solidification  of  the  fused  chloride  is  not 
lowered  by  the  dissolved  oxide,  indicating  that  th« 
solution  continues  in  the  solid  state.  Approximate 
determinations  showed  that  1  mol.  of  calcium  oxide 
dissolves  in  about  7  mols.  of  calcium  chloride  ;  1  mol.  of 
strontium  oxide  in  about  3  mols.  of  strontium  chloride  ; 
and  1  mol.  of  barium  oxide  in  about  2  mols.  of  the  corre- 
sponding chloride.  Calcium  fluoride  is  without  influence 
on  the  solubility  of  calcium  oxide  in  fused  calcium  chloride. 

— E.  F.  A. 

Magnesium  carbonate  ;    Effect  of  boiling  solutions  of • 

R.  Rinne.     Chcm.-Zeit.,  1907,  31,  125—126. 

In  the  author's  experiments  to  determine  to  what  extent 
the  proportion  of  magnesia  in  a  solution  of  magnesium 
carbonate  was  reduced  by  boiling,  the  solution  was  pre- 
pared by  the  action  of  carbon  dioxide  upon  magnesia 
suspended  in  distilled  water.  The  liquid  was  boiled  for 
various  jK'rio<ls  under  a  reflux  condenser,  and  determina- 
tions made  of  the  amounts  of  magnesia  left  in  solution. 
It  was  found  that  long-continued  boiling  did  not  remove 
the  whole  of  the  magnesium  carbonate.  Thus  a  solution 
containing  0-288  grin.  y)cr  litre  still  contained  0-0226 
grm.  after  five  hours'  boiling,  and  0-0184  grm.  after 
seven  hours'  boiling.  Hence  in  the  ordinary  method  of 
determining  the  hardness  of  water  a  considerable  amount 
of  magnesium  carbonate  might  be  included  in  the  per 
manent  hardness.  From  the  ratio  of  magnesia  to  carbon 
dioxide  in  the  residual  salt  th<i  author  concluded  that 
the  magnesium  was  present  in  the  boiled  solution  in  the 
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form  of  a  mixture  of  carbonate  and  bicarbonate,  in  which 
the  latter  predominated.  The  presence  of  monocarbonate 
was  also  indicated  by  the  fact  that  the  water  invariably 
had  an  alkaline  reaction  after  boiling.  (See  Davis,  this 
J.,  19U6,  788.)— C.  A.M. 

Ammonium  salts  ;  Hydrolysis  of •  in  presence  of  iodides 

and  iodatcs.     S.  E.  Moody.     Amer.  J.  Science,  1906  [4], 
22,  379—382  ;  Chem.  Zentr.,  1907,  1,  393. 

If  a  solution  containing  ammonium  sulphate,  potassium 
iodide,  and  potassium  iodate  be  allowed  to  stand  at  the 
ordinary  temperature,  only  a  very  small  quantity  of 
iodine  is  liberated  in  the  course  of  several  hours.  If  the 
ammonium  sulphate  solution  be  boiled  for  a  long  time 
before  the  addition  of  iodide  and  iodate,  a  somewhat 
larger  quantity  of  iodine  is  liberated.  On  boiling  the 
solution  containing  the  three  salts,  and  carrying  away  the 
liberated  iodine  by  a  current  of  hydrogen,  it  was  found 
that  the  ammonium  sulphate  was  completely  hydrolysed 
in  three  hours,  the  quantity  of  iodine  liberated  correspond- 
ing exactly  to  the  sulphuric  acid  from  the  ammonium 
sulphate.  For  the  determination  of  the  liberated  iodine, 
it  is  necessary  to  collect  it  in  an  acid  solution  of  potassium 
iodide.  Under  similar  conditions  ammonium  chloride  is 
also  completely  hydrolysed,  and  more  rapidly  than 
ammonium  sulphate. — A.  S. 

Sulphites  ;  Detection  of in  presence  of  thiosulphates 

and  thionates.     E.  Votocek.     Ber.,  1907,  40,  414—418. 

Dilute  solutions  of  magenta  or  malachite  jn'een  are,  in 
contradistinction  to  the  well-known  reaction  with  sul- 
phurous acid  or  bisulphites,  instantaneously  decolorised 
by  normal  sulphites,  whereby  the  sulphite  of  the  colour 
base  is  formed.  If  an  aqueous  solution  of  acetaldehydo 
be  now  added,  the  colour  is  regenerated.  The  author 
finds  that  thiosulphates,  di-,  tri-,  and  tetra-thionates  do 
not  produce  th^  decolorisation,  so  that  it  is  possible  to  use 
this  reaction  to  identify  sulphites  in  presence  of  these 
salts.  Bicarbonates,  hydrosulphides,  phosphates,  &c.,  j 
do  not  interfere  with  the  reaction,  but  mono-  and  poly- 
sulphides  have  the  same  action  as  sulphites,  and  must,  | 
therefore,  be  first  removed  before  carrying  out  the  test. 
The  most  suitable  solution  was  found  to  be  composed 
of  3  vols,  of  magenta  solution  (0-25  grm.  in  1  litre  of 
■water)  mixed  with  1  vol.  of  malachite  green  solution 
(0-25  grm.  in  1  litre  of  water).  This  is  added,  drop  by 
drop,  to  2 — 3  c.c.  of  the  solution  to  be  tested  ;  if  normal 
sulphite  be  present,  the  dye  solution  is  instantly  de- 
colorised, and  on  adding  acetaldehyde  solution,  the  colour 
reappears.  If  the  solution  to  be  tested  contain  free 
alkali,  this  must  first  be  converted  into  bicarbonate  by 
a  stream  of  carbon  dioxide,  and  the  presence  of  acids 
necessitates  the  addition  of  a  bicarbonate.  The  test  is 
a  very  delicate  one  ;  an  aqueous  solution  containing 
0-00066  grm.  of  sulphurous  acid  (as  normal  sulphite)  in 
1  c.c.  at  once  decolorises  the  dye  solution.  The  following 
table  shows  the  qualitative  analysis  of  solutions  from 
which  sulphur  is  separated  on  treatment  with  acids  : — 

I. — The  solution,  (a),  decolorises 
the  reagent,  and  regenerates  a  violet 
colour  with  acetaldehyde,  (b)  is 
coloured  violet  with  alkaline  sodium 
nitroprusside,  (c)  by  treatment  Anth 
cadmium  carbonate,  filtering,  and 
saturating  with  carbon  dioxide, 
neither  decolorises  the  reagent  nor 
separates  sulphur  with  acid. 

II. — (a)  Does  not  decolorise  the 
reagent,  (b)  gives  no  colour  with 
sodium  nitroprusside. 


V. — (a)  Gives  violet  colour  with  N 


Presence  of  poly-  or 
normal  sulpludes, 
but  absence  of 
sulphite. 


III. — (a)  Decolorises  the  reagent, 
bat  (b)  gives  no  colour  with  sodium 
nitroprusside. 

IN'. — (a)  decolorises  the  reagent, 
(b)  gives  violet  colour  with  sodium 
nitroprusside,  (c)  when  treated  with 
cadmium  carbonate,  &c.,  as  in  I. 
(c),  decolorises  the  reagent,  but  does 
not  separate  sulphur  with^acid. 


Can  contain  thio- 
sulphates or  di-, 
tri-,  or  tetrathio- 
nates. 


Presence  of  sulphite 
and  thiosulphate. 


Presence  of 
sulphide 
sulphite. 


mono- 
and 


Presence    of    mono- 
/      sulphide  and  thio- 


sulphate. 


Presence  of  mono- 
sulphide,  sulphite, 
and  thiosulphate. 


sodium  nitroprusside,  (b)  decolor 
ises  reagent,  (c)  treated  with  cad- 
mium carbonate  as  in  I.  (c),  does  not 
decolorise  reagent. 

VI. — (a)  decolorises  reagent,  (b) 
gives  violet  colour  with  sodium 
nitroprusside,  (c)  treated  with  cad- 
mium carbonate,  as  in  I.  (c),  de- 
colorises reagent,  and  separates 
sulphur  with  acid. 

Dilute  solutions  of  hydrosulphide  and  sulphides  are 
distinguished  in  that  the  former  does  not  decolorise  the 
reagent,  whilst  the  latter  does.  The  reagent  may  also 
be  used  for  the  detection  of  sulphur  dioxide" in  presence  of 
hydrogen  sulphide  in  gas  analysis. — J.  C.  C. 

Calcium  phosphates  ;  Contributions  to  the  study  of  the . 

L—The  hydrates  of  the  calcium  hydrogen  orthophosphaies. 
li- — The  action  of  ammonia  gas  on  the  calcium  hydrogen 
orthophosphaies.     H.    Bassett,   jun.     Chem.    Soc    Proc 
1907,  22,  315—316. 

I.— Although  numerous  hydrates  of  dicalcium  phosphate 
have  been  mentioned  in  chemical  literature,  the  author's 
experiments  show  that,  in  all  probability,  dicalcium 
phosphate  can  only  form  one  hydrate,  namelv,  the  di- 
hydrate.  The  monocalcium  phosphate  has  "also  been 
studied,  and  it  has  been  found  possible  to  prepare  the 
crystallised  anhydrous  salt.  This  compound  can  bo 
obtained  in  long,  bright  prisms  by  crj'stallisation  at  160°C. 
of  a  solution  of  calcium  carbonafe  in'orthophosphoric  acid 
if  the  ratio  of  PgOg/CaO  in  the  solution,  be  sufficiently 
large.  The  best  value  for  this  ratio  was  found  to  be  t-6. 
If  it  is  less  than  3-0,  then,  even  at  160^  the  monocalcium 
phosphate  monohydrate  crystallises  out. 

II- — It  was  found  that  under  certain  conditions  when 
the  acid  calcium  phosphates  were  treated  with  ammonia 
gas,  dried  by  passing  over  solid  sodium  hydroxide  and 
sodium  wire,  absorption  of  the  latter  took  place.  The 
cause  of  this  and  the  reactions  occurring,  have  been  investi- 
gated with  the  following  results :— Anhydrous  mono- 
calcium phosiihate,  CaHP04,  does  not  absorb  ammonia, 
either  at  the  ordinary  temperature  or  at  100^  C.  The 
dihydrate  does  not  absorb  ammonia  at  the  ordinary 
temperature,  but  if  heated  in  the  gas  to  100",  vigorous 
absorption  takes  place  with  the  formation  of  a  mixture 
of  tricalcium-  and  ammonium  phosphates  accordimf 
to  the  equation  : — 

3CaHP04,2H20  -I-  2XH3  =. 
Ca3(P04)2  -f-  (NH4)2HP04-H  6H2O. 
When  the  dihydrate  is  heated,  it  would  seem  that  at  a  tem- 
perature of  about  80°,  one  of  the  quintuple  points  of  the 
system,  CaO  -  PaOs  -  HgO,  is  reached.  At  this  tempera- 
ture the  dihydrate  breaks  up  into  a  mixture  of 
CaHP04,Ca3(Pb4)2  and  solution,  and  it  is  in  this 
solution  that  the  above  reaction  with  ammonia  takes  place. 
CaH4(P04)2  absorbs  ammonia  very  slowly  at  the  ordinary 
temperature,  but  rapidly  at  100°,with  formation  of  the  com'- 
pound,  Ca(NH4)2H2(P64)2.  This  compound  is  not  stable 
in  presence  of  water,  which  at  once  decomposes  it  into 
CaHP04  and  (NH4)2HP04.  This  explains  why,  when 
CaH4(P04)2H20  reacts  with  ammonia  gas,  a  mixture 
of  CaHP04.Ca3(P04)2,  and  (NH4)2HP04,  is  formed. 
The  commencement  of  the  ammonia  absorption  by  the 
CaH4(P04)2,H20,  is  probably  due  to  formation  of  the 
above  calcium  ammonium  phosphate.  This,  however, 
liberates  water  of  crystallisation,  which  at  once  forms 
some  solution  in  which  the  reaction  proceeds.  Although 
this  reaction  first  leads  to  the  formation  of  CaHP04, 
this  can  further  react  with  ammonia  as  long  as  any  solution 
is  present.  It  is  to  this  further  reaction  that  the  presence 
of  Ca3(P04)2  in  the  final  product  is  due. 

Iron-cyanogen  compounds,  IV.  K.  A.  Hofmann,  H. 
Arnoldi,  and  H.  Hiendlmaier.  Annalen,  1907,  352, 
;)4— 72.  (See  also  this  J.,  1904,  1209  ;  1905,  1221  ; 
1906,  806.) 

Various  attempts  have  been  made  by  the    authors    to. 
obtain  ferrous  cyanide,  Fe(CX)2,  concerning  the  existence 
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•of  which  evidence  ha«  hitherto  boon  somewhat  contra- 
dictory. Potassium  oyaniae  adilod  to  ferrous  sulphate 
solution  in  varying"  y>roiHirtions  siivos  precipitates 
.-ontaininii  iHitassium.  of  the  approximate  lomposition. 
KKfolONlj.  which  turn  bhie  in  the  air.  The  careful 
atldilion  of  ammonia,  hvdroxylamine.  or  pyridine  to 
the  mixture  makes  little  ditference  to  the  results  obtained. 
All  the  prvcipitates.  on  tilterinv'  and  treatinsi  with  neutral 
oxidising  agents  (air  or  hydrogen  yxTOxide).  are  converted 
into  the  deep  blue  ferric  fernxyanide  Fe"'HFc"(CN)c  + 
Aq,  in  which  the  hydrogen  is  acid  and  can  be  replaced  by 
luetab.  whereas  suU-ioqucnt  oxidation  of  ferrous  cyanide 
by  neutral  agents  would  be  exixxted  to  yield  a  basic 
cyanide.  Apj^arentlv.  the  ferrous  cyanide  formed  quickly 
,".  ■  ,    and  then  takes  up  hvdrojien  cyanide,  or  its 

:  iii;    the    compound,    Fe(CN)2.Fe(CN)2.2HCN, 

V,.,..  .  .  .  iitramolecular  chance  and  oxidation  gives  the 
comi»und.  Fe"HFe(CN)6-  An  attempt  to  obtain 
ferrous  cvanide  bv  heating  a  solution  of  hydroferrocyanio 
acid  at  lOO""  C.  in  absence  of  air,  gives  a  gicenish-yellow 
crx-stalline  substance  of  the  formula,  FeH.2t'c(CX)c,  + Aq, 
whith  by  oxidation  with  hvdrogen  i)eroxide  gives  a  blue 
compound,  Fe"HFe(CN)a  very  similar  to  Williamson's 
violet.  If  the  deiomyxxsition  of  hydroferrocyanic  acid 
takes  place  in  acid  solutions,  there  result  quite  insoluble, 
difficultly  oxidisable.  colourless  or  pale-greenish  bodies, 
cr\>tallising  in  cubes,  of  the  same  type  as  the  residue 
from  the  preparation  of  hydrogen  cyanide,  FcK,  F(CN)6, 
and  similarlv  bv  complete  oxidation  give  Williamson's 
violet.  [FeKFelCNlelo,  or  its  ammonium-containing 
analogue.   [FeNHiFeiCNlglo-      In   these   compounds   the 

Estassium  or  ammonium  cannot  be  replaced  by  sodium. 
y  using  oxalic  a  id  potassium  ferrocyanide  gives  a  bright 
grocn  product,  [FeKoFelCNlg]!!.  probably  identical  with 
the  residue  from  the"  preparation  of  hydrogen  cyanide. 
Thus,  by  the  decomiiosition  of  hydrofcrroc\anic  acid  or 
its  salts  in  aqueous  solution,  feiTOUs  cyanide  itself  is 
never  obtained,  but  the  complex  polymer,  H2Fe2(CN)6 
(sef  above).  From  ammonium  ferrocyanide  solution  an 
easilv  oxidisable  precipitate  is  obtained  on  heating,  which 
finaliv  has  the  composition,  FeXH^FelCNJe  +  HgO. 
agreeing  in  everv  way  with  the  ammoniacal  blue  of 
Monthiers.  This  "so  closely  resembles  the  "  water-soluble 
stable  I*russian  I  lue  "  before  described  (this  J.,  1905,  1221) 
that  their  structures  are  probably  identical,  and  the  double 
formula  should,  therefore,  be  given,  [FeXH4Fe(CX)6]2  + 
Aq.  The  three  soluble  blues,  Fe"'KFe(CX)6  +  Aq, 
1  '        described     {loc.     cii.),     by     reduction     with 

i  hvdrogen  give  a  leuco-compound, 
i  . . . . ;  '  .N'  )j.  The  same  leuco-compound  results  by 
the  mtluence  of  ammonium  oxalate  solution  in  sunlight. 
But  no  indication  of  the  formation  of  ferrous  cyanide 
cfnild  be  obtained.  If  the  blue  colour  of  these  compounds 
m  due  to  the  presence  of  ferric  and  ferrous  iron  in  the  same 
molecule  (/of.  eit.),  thus  leuco-body,  containing  only  ferrous 
iron,  should  not  be  blue,  but.  as  Is  the  fact,  should  develop 
th»  colour  on  oxidation.  Ferrous  cyanide  then  must 
poMCM  an  eminent  capacity  for  ])olymer  sation  and  the 
formation  of  stable  complexes.  It  is  apparently  soluble 
in  water,  and  very  rea^iily  hydrolysed  by  acids.  The 
identity  of  Prussian  blue  and  Turnbull's  blue  has  been 
contirmed  by  further  experiments. — F.  Soun. 

Aluminium  hydroridt.  and  free  acid  in  aluminium  aulphate 

and  nlums  ;  lod/rmrlrif.  determination  of .       S.   E. 

Moodv.     .Amer.  .1.  Science  ;  through  Z.  anorg.  Chem., 
VJOl.'hZ,  2Hf>-21»l. 
The   methfxl    It   based   upon   the   hydrolysis   of  metallic 
mlnlisu><i  r-"'-  •— '   '  ■•  a  mixture  of  jtotassium  iodide  and 
iodMc.  In  a  [nethod  to  the  analysis  of  aluminium 

■■Iphati*     'i  HOfiarate    determinations    of    the 

Im  OM  iron  by  titration  with  |iermanganate,  of  the  total 
rrr^n  by  r»^ucti^n>   with  titm-  and   titration  with  jierman- 
ganat<>.  of  the  zinc  by    '  with  a  rotating  cathode 

from    a   •ohitirm    f-'/n'  mm    a<etat<r    and    a<^:etic 

•tkI.  and  '<*■  "••■'•■'•r"^    ..        ....  d  out.     .\  ])ortion  of  the 

•ample  ■•   ^  '•"■d   by  the   irxl  de-iixlatc    mixture 

(thw   J.,    1"  liKWi.' 104.1),    and    the   amount   of 

tmlmf  liVjeraUd  titrated  with  thiosulphate.  The 
bvdroxideM  iieparaled  on  hydrolysis,  are  collcfted,  dried, 
■od  ignited,  and  the  oxirle*  (AI^'O,.  FojO,,  ZnO)  weighed. 


From  the  data  obtained,  the  results  desired  are  calculated 
as  follows  :— Total  oxides  -[FcoOg  +  FeO  (as  Fe203)  + 
ZnO]  =  total  alumina.  Xext,  the  quantities  of  iodine 
equivalent  to  the  respective  amounts  of  aluminium,  ferric, 
ferrous,  zinc,  and  ammonium  sulphates  present  are 
calculated  according  to  the  equations  previously  given 
(loc.  cit.  :  see  also  page  1S>9).  If  the  total  quantity  of 
iodine  thus  obtained  be  less  than  the  amount  determined 
bv  titration  with  thiosulphate,  free  acid  is  present  in  the 
sample  in  quantity  e(|iiivalent  to  the  difference  between 
the  two  amounts,  whilst,  if  it  be  more,  free  alumina  is 
present. 


Free  acid  =  iodine  difference  X  ( ^^ 


G^,)<°-^»»' 


:.      \op.q)  (0-134). 
—A.  S. 

Chromic  sulphate  ;    2Iolecular  changes  in when  dis- 
solved.    A.  Colson.     Compt.  rend.,  1907,  144,  325—326. 

Determin.\tions  of  the  depression  of  the  freezing  point 
of  water  by  the  green  chi'omium  sulphate,  obtained 
by  heating  the  violet  salt  to  a  temperature  above  90°  C, 
exhibit  two  states  when  dissolved  :  an  initial  state 
expressed  by  the  foriiuila  [Cr2(S04)3]2,  and  a  normal 
state,  0-2(804)3,  resulting  from  the  slow  dissociation 
of  the  former. — W.  P.  S. 

Plumbic    acid ;      Properties    of    hydrosols    of .     I. 

Bellucci  and  N.  Parravano.  Atti  R.  Accad.  dei 
Lincei  Roma,  1907,  [5],  15,  II.,  631—635.  Chem. 
Zcntr.,  1907,  1,  528.     (See  also  this  J.,  1907,  149.) 

Xeutkal  hydrosols  containing  potash  and  lead  peroxide 
have  no  influence  on  the  freezing-point  of  water,  but  faintly 
alkaline  hydiosols  lower  it  somewhat,  the  effect  being 
smaller,  the  more  thorough  the  purification  of  the  hydrosol 
by  dialysis.  In  experiments  on  the  precipitation  of  the 
hydrosol  by  electrolytes,  5  c.c.  of  a  preparation  containing 
0-759  grm.  of  lead  peroxide  and  0-0'22  grm.  of  potassium 
oxide  per  litre  were  treated  with  1  c.c.  of  N/lOO  solutions 
of  different  electrolytes.  Immediate  and  complete  pre- 
cipitation was  caused  by  potassium  iodide,  ferrocyanide. 
tartrate,  and  fluoride,  and  partial  precipitation  by 
potassium  acetate,  chromate,  iodate,  nitrate,  sulphate, 
thiocyanate,  chloride,  bromide,  bichromate,  perman- 
ganate, chlorate,  perchlorate,  and  ferricyanide  ;  potassium 
pcriodate,  oxalate,  carbonate,  and  arsenate  were  without 
effect.  Of  different  chlorides,  those  of  aluminium,  ferric 
iron,  chromium,  strontium,  barium,  magnesium,  cadmium, 
mercury,  manganese,  nickel,  cobalt,  and  copper  pre- 
cipitated the  hydrosol  immediately  and  completely, 
whilst  those  of  ammonium,  csesium,  lithium,  potassium, 
rubidium,  and  sodium  caused  partial  precipitation. 
Potassium  arsenite  reacts  chemically  with  the  hydrosol. 

—A.  S.      . 

Stannic    chloride  ;      Anhydrous .       P.     Heermann. 

Farber-Zeit.,    1907,   18,   34—37. 

Tin-plate  waste  is  treated  with  chlorine  under  varying 
pressures.  The  stannic  chloride  produced  and  the 
excess  of  chlorine  are  removed  from  the  chlorinating 
vessel  by  the  use  of  an  inert  gas  and  by  alteration  of  the 
pressure.  The  tin  chloride  obtained  is  strongly  yellow 
coloured  and  contains  a  considerable  amount  of  free 
chlorine  which  is  very  soluble  in  anhydrous  .stannic 
chloride  ;  the  excess  of  chlorine  is  removed  by  the  addition 
of  the  requisite  (juantity  of  stannous  chloride  or  else  by 
pa.s.sing  the  di.stilled  .stannic  chloride  over  granulated  tin. 
The  product  obtained  is  of  about  99-9  per  cent,  purity. 
It  is  more  than  twice  as  strong  as  the  ordinary  50°  iJ. 
solution. — A.  B.  f?. 

Ozone,    nitric    oxide,    and    hydrogen    peroxide ;     Thermic      . 

relations  of  formation  of .     F.  Fischer  and  H.  Marx.^H 

TJer..  1907,  40,  443—458.  V 

A  CONTINUATION  of  the  work  abstracted  in  this  J.,  19O0 
314  and  8t)8.  The  Xernst  filament  was  u.sed.  The 
results  are  as  follows: — (I)  -As  the  temjxjraturo  of  the 
filament  is  raised,  the  07.on(!-conccntration  attained 
increases  as  theory  requires.     (2)  The  same  is  true  of  the 
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hydrogen  peroxide  concentration  when  moist  air  is  used. 
(3)  The  form  of  the  sUt  from  which  the  air-blast  issues  e.^erts 
a  great  influence  on  the  results.  The  best  form  is  a  double 
parallel  slit,  so  that  one  half  of  the  blast  passes  over 
each  of  the  two  sides  of  the  filament.  (4)  The  highest 
ozone-concentration  reached  was  0-03  per  cent,  by  weight  of 
the  air  used,  or  0-13  per  cent,  of  the  contained  oxygen.  (5) 
The  temijerature  of  the  air  bloA\Ti  over  the  filament  is  of 
little  influence  as  far  as  ordinary  atmospheric  or  climatic 
variations  are  concerned,  but  the  yield  of  ozone  is  very 
considerably  reduced  when  the  air-temperature  is  raised 
to  60°  C.  (7)  Moisture  in  the  air  reduces  the  yield  of 
ozone,  and  produces  hydrogen  peroxide.  (8)  When  oxygen 
is  used  instead  of  air,  a  much  lower  speed  of  issue  is 
necessary  for  the  maximum  ozone-concentration ;  and 
at  higher  speeds  the  ozone-concentration,  expressed  as 
percentage  of  the  oxygen  present,  is  much  lower  with 
pure  or  almost  pure  oxj-gen  than  with  air. — J.  T.  D. 

Bromine    industry   in   the    United   States.     K.    Petrusky. 
Chem.   Ind..    1907.   30,   85—86. 

The  chief  source  of  bromine  is  brine.  These  brines  occur 
at  various  geological  horizons,  chiefly  in  the  upper  and 
lower  coal-measures.  Bromine  was  first  produced  from 
them  in  1846  at  Freeport  in  Pennsylvania.  .4t  present 
the  chief  districts  of  production  are  Michigan — at  St, 
Charles,  at  Midland  and  Mount  Pleasant,  where  the  Dow 
Chemical  Co.  make  about  half  the  total  output  of  the 
States,  and  at  St.  Louis  ;  Ohio — at  Pomeroy  and  S3Tacuse  ; 
West  Virginia — at  Hartford  and  Mazon,  and  at  Maiden, 
a  few  miles  south-ea.st  of  Charleston  ;  and  Pennsylvania — 
at  Pittsburg.  The  usual  process  of  manufacture  is  as 
follows  : — The  mother -liquors  from  the  salt-crystallisation 
are  mixed  with  dilute  sulphuric  acid,  and  heated  to  49°  C, 
when  much  of  the  hydrochloric  acid  produced  escapes. 
On  cooling,  sulphates  crystallise  out,  and  the  liquor  is 
distilled  with  sulphuric  acid  and  manganese  dioxide. 
The  vapours  pass  through  an  empty  receiver,  in  which 
they  deposit  a  certain  amount  of  water,  bromine,  bromo- 
form,  bromine  chloride,  and  carbon  tetrabromide,  and  are 
then  absorbed  in  sodium  hydroxide  solution  in  a  second 
receiver.  The  liquor  is  evaporated  to  dryness,  ignited, 
and  the  solid  bromide  produced  is  again  distilled  with 
sulphuric  acid  and  manganese  dioxide,  yielding  a  prac- 
tically pure  bromine.  In  some  instances  the  mother- 
liquor  is  concentrated,  and  distilled  in  stoneware  retorts 
with  sulphuric  acid  and  potassium  chlorate,  the  evolved 
bromine  being  condensed  in  lead  tube  condensers  and 
redistilled.  The  Dow  Chemical  Co.  electrolyse  the  mother- 
liquors,  and  expel  the  bromine  thus  produced  by  means  of 
a  current  of  air  ;  this  passes  through  sodium  hydroxide 
solution,  which  extracts  the  bromine  from  it  again.  The  1 
production  largely  increased  during  the  year  1905,  although  I 
the  lowered  price,  diie  to  German  competition  (the  price  | 
averaged  in  1903,  28  ;  in  1904,  30  ;  and  in  1905,  15  cents  [ 
per  lb.)  brings  the  total  value  of  the  production  below 
that  of  the  previous  year.  The  following  statistics  are  ' 
given  from  the  Report  of  the  U.S.  Geological  Survey : — 


Year. 

Total 
production. 

Value. 

1896... 
1897... 
1898... 

lb. 

546,580 
487,149 
486,979 
443,004 
521,444 
552,043 
513,893 
598.500 
897,100 
1,192.758 

$ 

144,501 
129,094 
126,614 

1899 

1900 

108,251 
140,790 

1901 

154,572 

1902 

128,472 
167  580 

1903. 

1904 

1905 

269.130 
178,914 

Potassium  chlorate  ;   Dangerous  . 

XXIL,  page  223. 

Iodine  ;    Japanese   — 


—J.  T.  D. 
R.  Gartenmeister, 


Chem.    and    Drug.,    Feb.    23, 
1907.     [T.R.] 

The    high    prices  which  have  ruled  for    several  months 
past  in  Japan  have  considerably  hampered  the  export, 


the  demand  having  been  for  the  home  market  only. 
Holders  in  the  interior  are  willing  to  sell  at  a  low  price 
in  order  to  dispose  of  their  stock.  The  market  has, 
therefore,  declined  to  some  extent,  and  transactions  are 
now  being  made  for  export  at  prices  ranging  from  3-65  yen 
to  3-60  yen  per  lb.  for  iodide  of  potassium.  It  seems 
that  unless  holders  further  reduce  the  price  by  5  to  10  per 
cent,  business  will  be  only  small.  On  the  other  hand, 
the  stock  of  crude  iodine  in  the  interior  is  not  heavy. 
The  exports  of  potassium  iodide  during  the  past  four 
years  have  been  as  follows  (1  yen  =  l  florin)  : — 


Quantity. 


Value. 


1903. 
1904. 
1905. 
1906. 


lb. 
29,753 
69,176 
57,533 
24,779 


yen 
101,174 
268,800 
266,288 

85,455 


Sulphur ;  Sicilian .     Chem.    and    Drug.,    Feb.    23 

1907.     [T.R.] 

The  shipments  of  crude  and  refined  sulphur  from 
Sicily  during  1906  amounted  to  387,432  tons,  or  68,728 
tons  less  than  in  1905,  leaving  stocks  at  all  shipping  ports 
in  Sicily  at  the  end  of  December  estimated  at  523,992 
tons.  The  exports  to  the  United  States  and  Canada  were 
41,266  tons  in  1906,  against  71,399  tons  in  1905  and 
104,729  tons  in  1904.  The  "  Consorzio  "  having  since 
last  August  declined  to  sell  sulphur  for  shipment  to  the 
United  States  and  Canada,  it  is  probable  that  the  decrease 
will  become  greater  this  year.  The  remainder  of  the 
decline  in  shipments  during  1906  was  due  to  the  smaller 
demand  of  the  wine-growing  countries,  wherein  the 
consumption  depends  much  upon  the  weather,  and  is 
therefore  subject  to  fluctuations.  Excluding  exports 
to  U.S.A.  the  total  exports  to  other  countries  (comprising 
only  298,400  tons  in  1902)  increased  in  1906  to  351,300 
tons. 

Nitrate  industry  of  Iquique,    Chile.     Eng.  and   Mining  J., 
Feb.  2,  1907.     [T.R.] 

The  foreign  commerce  of  the  consular  district  of 
Iquique,  Chile,  showed  a  remarkable  increase  during  1905. 
The  principal  exports  consisted  of  borax,  valued  at 
8953,142;  copper  ores,  .$693,404,  and  nitrate  of  soda, 
.S67,314,977.  The  total  amount  of  nitrate  of  soda  pro- 
duced in  the  Iquique  district  in  1905  was  1,902,578  tons, 
an  increase  of  202,909  tons  over  1904.  The  exports 
amounted  to  1,793,707  tons.  At  the  beginning  of  1905 
there  were  in  operation  113  nitrate  plants,  with  an 
estimated  producing  capacity  of  2,896,450  tons  annually, 
and  there  were  in  process  of  construction  19  new  plants, 
with  a  producing  capacity  of  950,000  tons  a  year.  During 
the  fiscal  year  ending  March  31,  1907,  the  production 
and  exportation  is  to  be  limited  to  2,175,000  tons. 

English  P.4.tent3. 

Sttlphuric  acid  ;   Apparatus  for  the  concentration  of . 

A.     Gaillard,     Barcelona,     Spain.     Eng.     Pat.     12,538, 
May  29,   1906. 

See  Fr.  Pat.  367,376  of  1906  ;  this  J.,  1906,  1146.— T.  F.  B. 

Phosphate  of  lime ;  Converting  trihasic into  mono- 
basic phosphate  of  lime  and  o.tide  of  calcium,  and  sub- 
sequent separation  of  the  two.  M.  Walkev,  London. 
Eng.  Pat.  13,882,  June  18,  1906. 

Ground  triba'sic  calcium  phosphate  is  mixed  with  sawdust 
and  small  coal,  and  the  mixture  is  heated  to  bright  redness. 
It  is  stated  that  by  this  process  two  of  the  three 
"molecules"  of  calci\im  are  converted  into  oxide,  leaving  the 
remainder  of  the  calcium  as  monocalciuni  inetajthosphate 
(CaPgOe).  The  furnaced  product  is,  when  cold,  transferrM 
to  a  centrifugal  separator,  in  which  the  lighter  calcium 
oxide  is  blown  awav. — E.  S. 
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Alvminate  of  toda  :  PmrefO  for  removing  sUica  /«>»»—— 
in  the  tntiH'.i  fact  lire  of  alumina.  La  Cie.  des  Prod. 
Chini.  d'Alais  et  de  la  C«inftrque.  Saliiulres.  Franco. 
Eag.  Pat.  27.-290,  Xov.  30,  ltK>0.  I'luJor  Int.  Conv., 
Aug.    13.    IVHHi. 

Alimixate  of  siHla  liquor,  siuh  as  is  propareil  by  lixiviat- 
in*:  the  ihass  obtainiHl  bv  rojusting  bauxite  with  sodium  oar- 
bonat*.  is  treated  with  inilk  of  freshly  precipitated  calcium 
carlnjoate.  in  sutKcient  projKirtion  to  combine  with  the 
silio.*  present.  The  liquor  is  then  boiled,  or  subjected 
to  steam   prt.ssure.  with  aijitation.  in  an  autoclave.     The 

r-ipitate  containing  the  silica  which  is  carried  down 
the  calcium  carbonate  is  readily  separated  by  snb- 
s«i'dence  or  filtration.  It  is  stated  that  about  nine-tenths 
of  the  silica  in  solution  in  the  crude  sodium  aluminate 
liquor  j»  thus  eliminated.  Enp.  Pat.  19,924  of  1904 
(this  J.,  1904,  lOSS)  is  referred  to. — E.  S. 

French  Patents. 

Otaeralor    of    elect ririty ;      Thermo-chemical with 

complete  or  partial  regeneration  of  the  active  materials, 
end,  in  the  latter  case,  trith  manufacture  of  sulphuric 
acid.  L  P.  Basset.  Fr.  Pat.  370,170,  Oct.  •_>,  1906. 
XIA..   page   209. 

Oxides  in  the  form  of  poxcder ;  Process  and  apparatus 
for  treating  lead,  tin,  copper,   d-c,  and  easily    fusible 

alloys  in   order  to  obtain  the .     C.    L.    C.    Berton. 

Fr.  Vat.  370,869,  Oct.  27,  1906. 

Thk  apfwratus  consists  of  a  cylindrical  chamber,  the 
*-  -  '  -  —  of  which  is  formed  of  a  double  metallic  shell 
-t  of  refractory  material.  The  metal,  in  the 
•  powder,  is  forced  by  compressed  air  into  the 
front  j«art  of  the  chaml)or  through  a  tulie  surrounded  by 
another  tube  of  lar^jer  diameter,  the  annular  space  between 
th<-  two  serving  a*;  a  gas  inlet.  The  mixed  jet  of  air,  and 
nil  tallic  {K)wder.  is  thus  surrounded  by  the  burning  gas, 
and  the  metal  i.s  quickly  and  completely  oxidised,  the 
jx.wdered  oxide  lx?ing  drawTi  into  the  part  of  the  chamber 
lin<d  with  refractory  material,  and  collected.  The  air 
sujiply  for  the  jet  is  heated  by  passing  l>etween  the  double 
metallic  walls  of  the  front  ]^Tt  of  the  chamber,  and  may 
be  omuaed  or  enriched  with  oxygen. — O.  F.  H. 


VIII.- GLASS.  POTTEBY.  AND   ENAMELS. 

{Continued  from  page  152.) 

FritJi :     Standardisation    of    .     F.    Wooldridge    and 

W.  G-  Morley.     Trans.  Eng.  Ceramic  Soc,  1905-6,  5, 
152— 16H. 

Th*  aathor!>  point  out  the  advantages  likely  to  arise  from 
the  adoption  of  standard  frits,  which  could  be  made 
of  a  more  uniform  quality  and  composition,  at  a  consider- 
ably lo»er  crjst,  by  manufacturers  who  confined  their 
attrr.tion  to  them,  and  were  thus  able  to  work  on  a  large 
•cale.  A.^  an  exampU-  the  author  gives  the  composition 
of  five  well-known  frits  and  of  five  glazes  prepared  there- 
froin  withotit  int<^rmixing  any  of  the  frits.  By  using 
■iiit«ble  proportions  of  one  or  more  frits,  it  would  be 
poMiUe  to  prepare  many  different  tyf)es  of  glazes.  The 
■▼e  frit*  were  f<rep«r«?d  from  felspar,  sand,  red  lead, 
borax,  china  f  1-^y,  and  whiting,  and  had  the  following 
BolecnUr  compo«iticm  : — 


BmIc  ozldea. 

A1,0,. 

Acidic  oxides. 

Frtl. 

KtO. 

XaK> 

CaO.     PbO. 

1 

810  f 

B.0,. 

Vo.  1 

Vo.  t 

Ko.  S 

Mo.  4 

Mo.  ft 

1 
0-19  1    O'M      (hit,      0-se 
0-10       0-12       0-lS       0-SO 

0-12     0-2*     o-es      — 

O'M       0-2»       (VII        — 
0-U       0-30       0-47        — 

0-20 
0-17 
0-24 
0-2S 
0'2ft 

l'«l 

1'7» 
8'75 

2'ee 

2'16 

0-20 
0-26 
0-62 
0'«4 
0-76 

The  composition  of  the  mill  mixturoa  for  the  five  glazes 
is  given  in  the  following  table : — 


Mill  mixture. 

A. 

B. 

C. 

D. 

E. 

Frit 

90  (1) 
9 

82  (2) 
8 

10 

58  (3) 
26 

16 

65   (4) 
24 

11 

65  (5) 

White  lead   

Sand 

Norwegian  felspar  . . 

13 
11 
11 

Note. — The   tisures   in   brackets   refer   to   the   frits   numbered 
in  the  flrst  table. 

The  glazes  had  the  following  molecular  composition  :  — 


Basic  oxides. 

AI2O3. 

Acidic  oxides. 

Glaze. 

K2O. 

NaoO. 

CaO. 

PbO. 

SiOz.    BzOj. 

A 

0-27 

0-1  :J 

0-21 

0-39 

0-28 

2-26 

0-26 

B 

0-27 

0-17 

0-21 

0-35 

0-32 

2-77 

0-36 

C 

0-14 

0-15 

0-34 

0-37 

0-30 

2-33 

0-35 

D 

0-29 

0-16 

0-25 

0-30 

0-22 

2-01 

0-40 

E 

0-28 

0-21 

0-32 

0-19 

0-20 

2-88 

0-45 

— A.  S. 

Pottery  for  electrical  uses.  H.  Watkin.  The  Times 
Engineering  Supplements,  Jan.  16,  p.  18,  and  Feb.  6, 
1907,  p.  42. 

The  author  gives  a  brief  summary  of  the  process  of 
manufacture  of  pottery,  and  emphasises  the  fact  that, 
for  electrical  purposes,  it  is  essential  that  all  the  measure- 
ments of  the  holes,  which  are  often  tapped  to  receive 
screws,  recesses,  &c.,  of  the  articles,  must  be  accurate. 
This  accuracy  is  extremely  difficult  to  attain  owing  to 
the  contraction  of  the  clay  body  during  drying  and  during 
burning  in  the  biscuit  oven,  apart  from  any  inequalities 
that  might  arise  in  the  process  of  glazing.  To  obtain 
articles  of  exact  dimensions,  the  author  considers  that 
the  most  suitable  condition  in  which  to  employ  the  clay 
for  moulding  is  that  of  nearly  diy  powder  or  dust,  and 
to  mould  the  objects  in  a  stamping  press.  At  the  same 
time,  for  the  success  of  this  process  the  ratio  of  the  amount 
of  water  present  to  that  of  the  clay  must  be  constant, 
and  the  clay  must  always  be  ground  to  the  same  degree 
of  fineness,  and  the  same  amour  t  of  clay  used  for  each 
piece  pressed.  The  moulds  must  be  carefully  adjusted 
in  size  to  allow  for  the  contraction  on  drying  of  the  parti- 
cular clay  body  employed,  and  the  contraction  due  to 
firing  at  definite  temperatures  must  also  bo  accurately 
known.  With  regard  to  the  firing,  instruments  must  be 
u.sed  to  show  the  progress  of  the  temperature,  and  to 
definitely  record  the  temperature  attained  in  each  portion 
of  the  oven,  e.g.,  by  the  use  of  pellets  of  fusible  material 
placed  in  recesses  in  a  small  block  of  very  refractory 
material  and  arranged  in  each  saggar  in  the  oven.  Further, 
the  requisite  degree  of  heat  required  for  each  article 
must  be  attained  during  the  firing,  and  pieces  that  have 
not  undergone  their  maximum  contraction  should  bo 
refired,  while  those  that  have  been  exposed  to  temperatures 
higher  than  necessary  should  be  rejected.  Besides 
accuracy  of  dimensions,  which  will  allow  of  the  inter- 
change of  parts,  and  renewal  of  breakages,  electrical 
porcelain  should  possess  density  or  "  vitreosity,"  tensile 
strength,  and  high  insulating  j)roperties.  If  made  too 
vitreous  the  article  tends  to  become  brittle,  and  on  the 
other  hand  a  7)orou8  body  absorbs  moisture  and  is  con- 
sequently an  imperfect  insulator.  Any  cra/ing  of  the 
glazo  also  favours  the  alj.sorption  of  moisture,  besides 
decreasing  the  t<:nsile  strength  of  the  article,  and  conse- 
quently there  must  be  complete  agreement  between  the 
body  and  the  glaze.  The  jKjrosity  of  a  piece  of  pottery 
is  determined  by  comparing  its  weight  when  dry  with 
its  weight  after  immersion  in  water  for  twont\'-four  hours. 
Good  electrical  porcelain  will  resist  electric  currents  at 
30,000  volts,  and  in  some  cases  even  up  to  60,000  volts. 

— W.  C.  H 
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Fireclay  and  infusorial  earth  in  Manclniria.    Bd,  of  Trade 
J.,  Feb.  14,  1907.     [T.R.] 

The  "  Charbinski  Wjestnik  "  reports  that  large  deposits 
of  white  fire-clay  of  very  good  quality  have  been  found 
in  the  western  slopes  of  the  Great  Chingan.  The  clay 
contains  39  per  cent,  of  alumina  and  very  small  quantities 
of  iron  oxide,  magnesia,  and  potash.  A  similar  clay  of 
good  quality  is  known  to  exist  on  the  Sjaolin  mountain 
ridge  on  the  Chinese  Eastern  Railway.  Besides  the.se, 
there  is  a  large  number  of  deposits  of  plastic  clay  in 
Manchuria.  Further,  the  deposits  of  infusorial  earth 
(kieselguhr)  between  Imjanpo  and  Uzeima  are  of  impor- 
tance. 

French  Patents. 

GlO'SS ;    Process  and  apparatus  for  making  window  and 

sheet .     C.   Menzel.     Fr.   Pat.    369,708,   Sept.    14, 

1906. 

See  Eng.  Pat.  20,507  of  1906 ;  this  J.,  1907,  48— T.  F.  B. 

Glass  sheets ;    Mechanical  production  of  .     F.  Opper- 

mann.     Fr.   Pat.   369,986,   Sept.   24,    1906. 

In  this  process  glass  sheets  are  produced  from  a  mass 
of  hot  plastic  glass  in  a  specially  constructed  pot  or 
furnace.  The  pot  is  provided  in  one  of  its  walls,  which 
must  be  straight,  with  a  slit  through  which  a  band  or 
sheet  of  glass  can  be  made  to  flow  by  turning  the  pot  into 
such  a  position  that  the  slit  is  lower  than  the  level  of 
the  molten  glass  in  the  pot.  The  band  of  glass  escaping 
from  the  slit  is  cooled  and  stiffened,  by  radiation,  by 
passing  close  to  a  system  of  metal  pipes  through  which 
a  cooling  liquid  is  circulated,  and  below  this  system  the 
sheet  is  gripped  between  friction  rollers.  To  prevent 
very  rapid  cooling  of  the  sheet,  the  cooling  apparatus, 
friction  rollers,  and  sheet  are  surrounded  with  a  suitable 
casing.  The  pot  is  made  to  turn  about  some  axis,  pre- 
ferably the  axis  coinciding  with  the  length  of  the  slit 
through  which  the  glass  flows.  The  pot  may  form  an 
integral  portion  of  a  fiirnace  which  turns  upon  an  axis, 
or  a  founder's  furnace  capable  of  turning  on  a  horizontal 
axis,  may  support  the  pot. — W.  C.  H. 

Glass ;     A  rtificial    production    of    volcanic    .     S.    J. 

d'Apres  and  J.  Dessane.     Fr.  Pat.  370,175,  Oct.  3,  1906. 

Artificial  volcanic  glass,  or  obsidian,  is  produced  by 
the  fusion  of  marls  at  a  high  temperature.  The  fused 
mass  is  very  slowly  cooled  in  moulds,  in  which  the  mass 
is  formed  into  the  required  shapes.  The  articles  may  be 
decorated  by  means  of  enamels,  such  as  are  employed 
in  similar  arts. — W.  C.  H. 

Magnesium  silicates  ;    Manufacture  of .     H.  Herren- 

schmidt.     Fr.   Pat.   369,987,   Sept.   24,    1906. 

The  object  of  this  invention  is  the  preparation  of  homo- 
geneous magnesium  silicates  for  use  in  the  pottery,  porce- 
lain, and  firebrick  industries.  The  process  consists  in 
mixing  definite  proportions  of  silica  and  magnesia,  ground 
to  suitable  fineness,  and  completely  fusing  the  mixture 
in  an  electric  furnace.  The  percentage  of  silica  must 
lie  between  30  and  65,.  and  the  percentage  of  magnesia 
between  35  and  70. — O.  R. 

Magnesium  silicates,  natural  or  artificial ;    Coloration  of 

.     H.  Herrenschmidt.     Fr.  Pat.  369,988,  Sept.  24, 

1906. 

A  metal  which  forms  coloured  oxides  is  reduced  to  a 
finely  divided  condition,  mixed  with  an  oxidising  agent 
such  as  saltpetre,  and  incorporated  with  the  mixture  of 
silica  and  magnesia  which  yields  the  desired  magnesium 
silicate  after  fusion  in  an  electric  furnace. — 0.  R. 

Ceramic  products  ;  Manufacture  of  light  {weight),  insulating 

.     C.     Robin,     nee    Mousset.     Fr.     Pat.     370,159, 

Oct.  2,  1906. 

The  light  insulating  ceramic  products  described  are 
specially  useful  for  heat-insulation,  and  are  made  from  a 
mixture  of  special  clay  containing  a  large  amount  of 
silica,  about  five  to  seven  times  as  much  as  the  alumina 
by  weight,  with  about  40  to  60  per  cent,  by  weight  of 
organic  materials  in  small  pieces. — W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

[Continued  from  page  153.) 

Firebricks   and   their   emjioyment   in   chemical   industry. 
C.  Schartler.     Chem.  Ind.,  1907,  30,  57—59, 

The  value  of  refractory  materials  employed  in  chemical 
industries  depends  not  only  upon  the  actual  power  of 
resisting  high  temperatures  but  also  upon  the  power  of 
resisting  chemical  reagents.  An  obvious  source  of  chemical 
influence  is  to  be  found  in  the  ash  of  the  fuel  used  in  the 
furnace,  and  the  author  has  encountered  several  examples 
of  the  melting  down  of  basic  blocks  due  to  acid  furnace 
cinder.  Just  as  the  quality  of  coal  from  the  same  area 
varies,  so  the  composition  of  the  ash  also  varies  ;  for 
example,  Bischof  mentions  that  the  alumina  content  of 
coke  cinder  from  one  gas-works  was  24-41  per  cent., 
whilst  that  in  the  ash  of  bog-head  coal  amounted  to 
38*87  per  cent.,  a  difference  sufficiently  great  to  show 
that  the  effect  of  the  ash  cannot  be  overlooked.  Again, 
a  case  is  cited  by  Otto,  in  which  the  melting  down  of  the 
walls  of  a  coke-oven  was  traced  to  an  abnormal  amount 
of  salt  present  in  the  coal.  With  the  density  the  mecha- 
nical strength  of  a  block  increases,  and  this  is  important, 
especially  in  sulphate  and  pj-rites  roasters,  which  have 
to  withstand  the  abrading  action  of  scrapers  besides  the 
action  of  acid  fumes.  Consequently,  dense,  hard  burnt 
acid  blocks  should  be  used  for  the  hearth-flags  of  sulphate 
kilns  ;  for  the  rest  of  the  walls,  the  so-called  balling- 
furnace  stone  (Schweissofenstein)  offers  great  resistance 
to  hydrochloric  acid  fumes.  With  ordinary  regular 
working  such  flags  should  last  twelve  to  fifteen  months, 
and  the  vaults  of  the  furnace  in  most  cases  should  not  need 
renewal.  In  the  modem  mechanical  pyrites  roasters 
the  movement  of  the  scrapers  does  not  appear  to  affect 
the  blocks  injuriously.  The  blocks  and  rings  of  Glover 
and  Gay-Lussac  towers  have  to  resist  acids  rather  than 
high  temperatures  ;  consequently,  the  material  must  not 
have  too  high  a  content  of  alumina,  or,  in  other  words, 
must  be  rich  in  sUica  and  rather  porous.  A  highly 
sintered  material  is  to  be  avoided  on  account  of  the 
danger  of  cracking.  However,  though  only  highly 
silicious  materials  can  be  used,  it  must  be  remembered 
that  such  materials  possess  little  resistance  to  changes 
of  temperature,  and  that  flaws  and  crevices  may  occur 
at  relatively  low  temperatures,  and  afford  advantageous 
starting  points  for  the  destructive  work  of  the  acid.  For 
revolving  soda  furnaces  a  very  hard  burnt  and  highly 
basic  lining  is  used,  which  is  protected  when  once  a  thick 
crust  of  soda  forms  upon  it.  For  lime  kilns  the  blocks 
must  be  very  strong  mechanically,  but  do  not  have  to 
resist  very  high  temperatures.  Small  plates  are  u.sed 
for  lining  the  pear-shaped  digesters  employed  in  the 
sulphite  process  of  cellulose  (pulp)  manufacture.  The 
lining  is  composed  of  two  layers,  with  "  crossed  "  joints, 
which  are  filled  with  water-glass  cement.  The  lining  has 
to  withstand  a  temperature  of  120°  C,  and  the  action  of 
the  "  sulphite-liquor,"  for  which  an  acid,  hard  burnt, 
but  not  a  sintered,  material  is  the  best.  The  durability 
of  refractory  materials,  especially  in  the  iron  industry, 
depends  upon  the  mixing  of  the  ores,  and  it  would  be  a 
great  advantage  to  manufacturers  of  such  products  if 
observations  of  the  durability  of  their  blocks  were  access- 
ible to  them.  In  chemical  industries  most  furnaces  work 
continuously,  and  consequently  brittle  and  highly  silicious 
blocks  can  be  used,  since  they  are  not  exposed  to  great 
variations  of  temperature.  With  discontinuous  working, 
Dinas  bricks,  for  example,  cannot  be  used,  though  very 
serviceable  for  furnaces  working  continuously.  In  cooling, 
the  inrush  of  cold  air  gives  rise  to  cracks,  and  the  blocks 
fall  from  the  bonding.  Cases  may  occur  in  which  blocks 
are  exposed  on  one  side  to  acid  effects,  and  on  the  other 
to  basic  effects.  Such  a  case  may  be  met  by  using  a 
double  layer  of  blocks  in  the  wall,  but  here  it  must  be 
remembered  that  an  increased  amount  of  fuel  would  be 
needed  to  maintain  the  required  temperature,  owing  to 
the  increased  thickness  of  the  wall.  Blocks,  however, 
can  be  made  with  an  acid  surface  on  a  basic  foundation  ; 
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it  is  only  necessary  that  the  coefficients  of  contraction, 
In-vih  on  dr>-intr  and  buminc,  of  a  basic  and  an  aoid  mixture 
should  K'  exactly  similar.  For  buildiuj;  burnt  clay 
blocks  into  a  wall  a  suitable  mortar  must  bo  used,  com- 
iHxt\l  of   rcfraotorv  bind  ins:  il;»v  iind  ijrouiul  burut  olay. 

- W.  C.  H. 

Paper  ft«iy,<  for  cdiunt.     \V.  HorzlnM-j;.     XIX..  pnge  220. 

Ent.ush  Patknt. 

/■  Jc'ireou.i  srxii'l  or  llu   likr  .■     Method  of  manu- 

.     S.    U'.    iierglund.    Stockholm.     Eng. 

.....  .  ;^...  April  '26,  IWG. 

Sbk  Ft.  Pat.  36«.S30of  liHHi ;  this  J..  \'M\{\.  lOSl.— T.  F.  B. 

French  Patents. 

Wood  ;   ProeeM  for  preserving and  rcndt:ri)ig  it  non- 

imllammable.     E.   Herre.     Fr.  Pat.  3(59,985,  Sept.   24, 
190& 

This  invention  has  special  reference  to  preserving  and 
making  incombustible  timber  which  is  employed  for 
mining  purposes.  The  material  is  heated  for  one  and  a 
half  to  two  and  a  half  hours  in  a  solution  consisting  of  a 
mixture  of  earthy  and  heavy  sulphates,  usually  those  of 
alumina  and  iron  (ferrous),  the  tem]>erature  being  between 
80"  and  l(Hl  (.'.  The  wood  is  allowed  to  cool  in  the  same 
solution  at  atmospheric  pressure.  A  suitable  impregnating 
mixture  consists  of  145  kilos,  of  ferrous  sulphate  and 
5  kflos.  of  alaminium  sulphate  dissolved  in  1000  litres 
of  water.— O.  R. 

Rubber,  urtod,  leather,  textiles,  Ac.  ;    Process  of  rendering 

impermeable.     A.  Baseir  and  R.  de  Fazi.     Fr.  Pat. 

JTO.WS.  Sept.  26,  1906,  XIIIC,  page  212. 

Katmral  soft  or  porous  stone,  plaster,  magnesitc,  cement 
amd  similar  material-^ ;  Process  of  hardening  and 
rtmiering    more    resistant,    objects,    plain    or    coloured, 

made  of .     E.  E.  Hipoe.     Fr.  Pat.  370,105,  Sept.  29, 

I90«. 

The  proces-s  of  hardening  and  protecting  plain  or  coloured 
object*  made  of  natural  stone  that  is  soft  or  porous. 
plaHter,  A'c.,  roniiists  in  impregnating  the  objects  with 
melted  renin,  the  melting  point  of  which  is  lowered  bv 
the  admixture  of  hydrocarbons  or  sini'lar  substances 
to  such  an  extent  that  the  temperature  of  the  bath  does 
not  have  any  injurious  effect  upon  the  water  of  crvstalli- 
aation  present  in  the  articles.  The  articles  may  also  be 
impregnated  with  the  hydrocarbons  or  similar  substances 
preriotu  to  their  immersion  in  the  resin  bath. — W.  C.  H. 

lutmUUing  and  building  materials  ,•   Process  and  apparatus 

for    thf     manufaeture     of    .       Vacuum     Pressgut- 

G««.m.b.H.  Fr.  Pat.  370,143,  Oct.  1,  1906. 
This  invention  con«wt«  essentially  of  subjecting  insulating 
materialii  to  the  simultaneous  action  of  heat  and  com- 
prcMion  in  raruo.  It  is  stated  that  in  this  way,  bad 
ooDdactopt  of  electricity,  which  are  normally  hygro.scopic, 
•re  made  av-  i--  i-  <-  in.-iulators.  for  which  they  would 
•"♦••fTwi**    ••  '■    owing    to    their    attraction    for 

mokture.      1  r(^»i«.-.  HulwtancpH  such  as  asbestos, 

**••  •»*  inn>nxHAU^i  with  waterproof  materials  as 
copttl.  wax.  nhella/-.  Ac.  and  dried  in  vacuo  under  the 
conbiiMd  action  of  heat  anri  pressure.  The  thorough 
ine«rpor«tion  ia  bent  effected  by  using  a  solution  of  the 
btndinff  mat.TAl  jn  a  (luitable  solvent,  such  as  alcohol, 
•'  solvent   by  evaporation    in   the  same 

*"•  'n   which   the    final   heatintr  find  com- 

pre&aioQ  taLc«  place. — O.  R. 


ended  December  31,  1906,  'with  comparative  figures  for 
the  preceding  year  : — 
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VMtd.      Iki.   of  Trade   .T., 
.  J 

The    "  AtMtralian    Mining    Standard  "    publishes  the 
*       of  the  output  of  gold  duriog  the  year 


States. 

1905. 

1006. 

Western  Australi.n 

Victoria 

Qurcnslaiul 

New  Soiitli  Wales 

T.isniania 

New  Zealand    . . 

Fine  oz. 
1,955,316 
747,366 
578,364 
274,267 
73,540 
493.155 

£ 
8,305,651 
3,173,744 
2,517,295 
1,165,013 
312,380 
2,093,936 

Fine  oz. 

1,794,432 
772,290 
496,924 
253,987 

60,649* 
533,207 

£ 
7,693,285 
3,280,478 
2,110,800' 
1,078,866 
254.246 
2,264,918 

Total    

4,122,008 

17,568,019 

3,911,489 

16,682,593 

(Md  output   of  Austrnlnnin   in    IWl6. 
Feb.  21,  1907.     [T.R. 
The    "  Atjatralia 
followmg  KtatiatkB 


i  *  Approximate. 

Martin  process  ;  MetaUnrgti  of  the .     T.  Naske.    Stahl 

imd    Eiseu,    1907,    27,  'io7— 161,    191—194,   229—236, 
265—269. 

The  investigation  carried  out  by  the  author  is  supple- 
mentary to  that  of  Dichmann  (this  J.,  1906,  74).  The 
conclusions  arrived  at  arc  based  mainly  upon  the  results 
of  analyses  of  charge,  slag,  and  metal  at  varying  periods 
of  the  i)rocess,  and  luider  varying  conditions.  Manganese 
acts  sometimes  as  an  oxidising  agent  and  sometimes  as 
a  reducing  agent.  In  the  initial  stage  of  the  process  the 
manganese  is  for  the  most  part  oxidised,  and  goes  into  the 
slag,  forming  a  manganese-ii'on  silicate,  and  the  prevailing 
tendency  is  to  the  formation  of  a  singulo-silicate, 
(FejMnj/)2Si04,  where  x  =  y.     Experimental  results   show 

that  when  the  quotient,  Q=  ,.''". — -. — ~  isequaltounitv, 
%  Mn  m  slag 

the  manganese  in  the  metal  and  in  the  slag  are  in  equili- 
brium. If  Q  be  less  than  1,  as  is  usually  the  case, 
manganese  is  reduced  from, the  slag  and  passes  into  the 
metal,  whilst  if  Q  be  greater  than  1 ,  manganese  is  oxidised 
and  passes  from  the  metal  into  the  slag,  in  both  cases, 
until  equilibrium  is  attained.  If  the  amount  of  manganese 
present  be  insufficient  for  equilibrium  to  be  attained,  the 
slag  acts  as  an  oxidising  agent,  and  the  metal  takes  up- 
iron  oxides,  and  becomes  "  red-short." 

With  respect  to  the  removal  of  carbon  and  silicon  from 
the  iron,  it  must  be  accepted  that  in  the  first  place  the 
carbon  is  oxidised  to  carbon  monoxide  (carbon  dioxide  is, 
for  the  most  part,  dissociated  at  the  temperature  of  the 
Martin  furnace),  which  is  then  reduced  by  the  silicon 
according  to  the  equation.  Si  -f  2C0  =  Si02  +  2C,  the  carbon 
being  re-dissolved  by  the  iron.  The  reduction  of  the 
carbon  monoxide,  and,  consequently,  the  decarburisation. 
of  the  iron,  proceeds  more  rapidly  the  higher  the  con- 
centration of  the  silicon.  When  cold  iron  ore  is  added 
to  the  molten  pig-iron,  the  period  of  most  rapid  decar- 
burisation occurs  when  about  one-half  of  the  carbon  has 
been  oxidised.  With  an  increase  in  the  temperature  of 
either  or  both  of  the  reacting  bodies  (ore  and  pig-iron), 
the  period  of  most  rapid  decarburisation  is  displaced  from 
the  end  towards  the  beginning  of  the  process,  and,  if  fused 
ore  and  superheated  molten  pig-iron  be  employed,  occurs 
directly  after  the  materials  come  into  contact.  The 
reaction- velocity,  i.e.,  the  quantity  of  oxygen  entering 
into  chemical  reaction  in  unit  time,  bears  a  definite  relation, 
to  the  time  elapsing  before  the  period  of  most  rapid  decar- 
burisation is  attained,  being  greater  the  more  the  latter 
is  displaced  towards  the  beginning  of  the  process.  It 
apjHjars  evident,  therefore,  that  in  practice  the  most 
economical  method  of  working  is  to  superheat  the  pig-iron 
as  it  comes  from  the  blast-furnace,  and  to  use  fused  iron- 
ore.  In  the  author's  opinion,  the  superheating  of  the 
pig-iron  would  be  best  accomplished  in  a  large,  tilting 
.Martin  furnacre  (with  a  neutral  lining),  capable  of  su])plyiug 
four  ordinary  Martin  furnaces  with  superheated  ])ig-iron, 
and  itself  fed  directly  from  the  blast-furnace,  the  inlet 
opening  being  provided  with  a  bridge  or  other'  suitable 
device  for  j)rcventing  the  admission  of  any  separated 
grai)hitc  present  in  the  molten  iron. 

The  removal  of  phosphorus  from  the  pig-iron  is  only 
})Ossiide  in  yjrcscnce  of  iron  oxides  or  limestone,  the  most 
<fr(;'tivc  solvent  being  an  iron-calcium  silicate  slag,  in 
which  the  iron  cannot  be  replaced  by  lime,  or  vice,  versd, 
without  the  solvent  power  for  j)hos))horic  acid  being 
affected  ;  it  is  probable,  however,  that  the  iron  may  be 
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partially  replaced  by  manganese.  The  separation  of 
phosphorus  from  the  pig-iron  is  favoured  by  increase  of 
temperature,  but  manganese  does  not  appear  to  exert 
any  influence.  When  the  slag  is  saturated  with  phosphoric 
acid,  the  reverse  action  may  commence,  and  under  the 
influence  of  carbon  and  carbon  monoxide,  in  presence  of 
metallic  iron,  phosphorus  may  pass  from  the  slag  again 
into  the  metal.  In  conclusion,  the  author  points  out  that 
the  Martin  process  is  not  exclusively  an  oxidising  process, 
both  oxidising  and  reducing  actions  playing  parts. — A.  S. 

Chromium    in    steel ;   Volumetric    determination    of . 

G.  V.  Bianchetti.  Rass.  Min.,  1906,  25.  189—190  ; 
Laboratorio  Chimico  e  Micrografico  della  Fonderia 
Milanese  di  Acciaio.  Chem.  Abs.,  Amer.  Cheni.  Soc, 
1907,  151. 

Either  1'667  or  3-334  grms.  of  steel  turnings  are  dissolved 
in  25  —  30  c.c.  of  hydrochloric  acid  (sp.  gr.  =  1-124) 
in  a  150  c.c.  glass  beaker.  When  solution  is  complete, 
20  —  30  c.c.  of  an  8  per  cent,  solution  of  potassium 
chlorate  are  added  for  the  purpose  of  oxidising  the  iron. 
The  solution  is  then  boiled  until  the  last  trace  of  free 
chlorine  has  disappeared.  After  the  solution  has  been 
Qeutralised  in  a  large  Erlenmeyer  flask  with  a  40  per  cent, 
solution  of  sodium  carbonate,  the  chromium  is  oxidised 
with  10 — 20  c.c.  of  a  4  per  cent,  solution  of  potassium 
permanganate.  The  entire  solution  is  boiled  for  ten  to 
fifteen  minutes,  with  constant  stirring.  If  the  liquid  is 
rose-coloured,  from  2 — 5  c.c.  of  ethyl  alcohol  are  added, 
and  the  solution  is  again  boiled  for  ten  minutes.  When 
perfectly  cool,  the  contents  of  the  flask  are  transferred 
to  a  measuring  flask,  and  are  diluted  to  exactly  500  c.c. 
with  cold  distilled  water,  being  frequently  shaken  during 
the  operation.  The  solution  is  now  poured  upon  a  dry 
filter.  For  the  determination  of  chromium,  300  c.c.  of 
the  filtrate  (corresponding  to  1  grm.  or  to  2  grms.,  according 
to  the  amount  of  steel  originally  weighed  out)  are  employed. 
This  sample  is  divided  into  six  equal  parts  of  50  c.c.  each, 
which  are  slightly  acidified  with  dilute  hydrochloric  acid. 
To  each  part  is  added  5 — 10  c.c.  of  a  10  per  cent,  solution 
of  potassium  iodide,  then,  after  shaking,  10 — 20  c.c. 
(carefully  measured)  of  AyiO  sodium  thiosulphate  solution, 
and,  finally,  5  c.c.  of  a  solution  of  starch  paste.  A  N/IO 
solution  of  iodine  is  now  added  drop  by  drop  from  a  burette 
until  the  faintest  permanent  blue  colour  is  obtained.  From 
the  number  of  c.c.  of  thiosulphate  solution  taken  is  sub- 
tracted the  number  of  c.c.  of  iodine  solution  employed. 
The  percentage  of  chromium  is  calculated  by  multiplying 
this  difference  by  the  factor,  0*1 7362,  and  multiplying  the 
product  by  6.  This  result  must  be  divided  by  2  in  case 
3*334  grms.  instead  of  1-667  grms.  of  steel  were  taken  at 
the  outset. 

Silver  bullion  ;•  Assay  of by  Volhard/s  method.     E.  A. 

Smith.  Inst.  Mining  and  Metall.,  Jan.  17,  1907. 
[Advance  proof.] 

The  Volhard  method  for  the  assay  of  silver  bullion  has 
been  used  by  the  author  for  several  years  past  for  some 
200  assays  per  diem,  with  entire  satisfaction,  certain 
modifications  being  introduced  which  add  to  the  accuracy 
attainable.  An  ammonium  thiocyanate  solution  is 
prepared  of  such  strength  that  100  c.c.  are  equivalent  to 
about  1-0003  grms.  to  1-0005  grms.  of  silver.  To  a  solution 
containing  1  grm.  of  pure  silver,  deprived  of  all  traces 
of  nitrous  acid,  and  after  addition  of  the  ferric  indicator 
solution  (iron  alum  decolorised  by  nitric  acid),  100  c.c. 
of  the  thiocyanate  solution  are  added  ;  when  the  pre- 
cipitate that  forms  has  settled,  a  clear,  pale-red  coloured 
solution  (due  to  the  presence  of  ferric  thiocyanate)  is  leit, 
which  becomes  now  the  standard  of  comparison  to  which 
all  assays  are  worked.  The  addition  of  0-5  c.c.  of  N/\0 
silver  nitrate  solution  should  render  the  solution  colourless. 
The  standard  or  check  being  thus  obtained,  in  assaying 
silver  bullion  a  solution  is  formed  in  like  manner  from 
about  1  grm.  of  silver,  and  after  precipitation  (in  presence 
of  the  ferric  indicator),  by  the  normal  thiocyanate  solution, 
^VIO  thiocyanate  solution  is  added  until  the  colour 
approaches  that  of  the  check,  and  after  clearing,  the 
solution  is  added  by  drops,  until  the  colour  of  the  check 
is  exactly  reached.  One  drop  of  the  ^Y/IO  solution 
(0-05  c.c.)  is  equivalent  to  0-05  mgiun.  of  silver,  and  makes 


a  perceptible  difference  in  the  colour.  Thus,  it  is  the 
extreme  delicacy  of  the  reaction  between  the  thiocyanate 
and  the  ferric  salt  which  is  taken  advantage  of  in  the 
described  modified  process,  making  it  possible  to  see  the 
end  of  the  assay  more  accurately  than  when  the  asi^ay  is 
finished  in  the  usual  way.  The  assays  are  best  compared 
with  the  check  by  placing  the  bottles  so  that  they  catch 
the  reflected  light  of  a  white  surface.  In  assaying  silver- 
copper  alloys,  a  pure  silver  check  is  used,  with  addition 
of  copper  in  proportion  approximately  equivalent  to  that 
in  the  alloy. — E.  S. 

Zinc ;  Analysis     of     minerals     containing .      J.  A. 

Muller.     Bull.  Soc.  Chim.,  1907,  [4],  1,  61—63. 

The  following  process  has  proved  successful  for  the 
estimation  of  arsenic,  antimony,  lead,  copper,  cadmium, 
iron,  aluminium,  manganese,  zinc,  calcium,  and  magnesium 
in  zinc  ores,  such  as  blendes  and  calamines,  although  not 
applicable  if  much  phosphorus  or  fluorine  be  present. 
The  hydrochloric  acid  solution  is  precipitated  hot  by 
sulphuretted  hydrogen,  and  the  precipitate  extracted 
with  sodium  sulphide. 

Sodium  sulphide  filtrate. — This  is  precipitated  by  dilute 
hydrochloric  acid,  and  the  precipitate  washed  with  water, 
alcohol,  and  then  a  mixture  of  equal  parts  of  alcohol, 
ether,  and  carbon  bisulphide  to  get  rid  of  sulphur.  It  is 
washed  off  the  filter  with  alcohol,  evaporated  to  dryness, 
and  treated  with  nitric  acid  (sp.  gr.,  1-4)  in  a  covered  dish. 
The  residue  is  extracted  successively  with  water  and  hot 
aqua  regia,  and  then  to  the  whole  solution  are  added 
tartaric  acid  and  ammonia  in  excess  to  precipitate  the 
arsenic  as  ammonium-magnesium  arsenate,  which  is 
weighed  on  a  tared  filter,  after  drying  over  sulphuric  acid. 
The  mother-liquor  contains  about  1  mgrm.  of  the  double 
arsenate  per  20  c.c.  The  antimony  is  precipitated  in  acid 
solution  by  sulphuretted  hydrogen,  and  weighed  as 
sulphide,  the  trace  of  arsenious  sulphide  present  being 
allowed  for. 

Residue. — This  may  contain  lead,  copper,'and  cadmium. 
It  is  treated  with  nitric  acid,  excess  of  the  acid  removed 
by  heat,  and  the  lead  separated  by  a  little  sulphuric  acid 
and  alcohol.  The  filtrate  is  evaporated  to  complete 
dryness,  the  residue  taken  up  by  a  little  nitric  acid,  and 
diluted  so  as  to  contain  3-4  per  cent,  of  free  nitric  acid ; 
from  this  solution  copper  is  separated  by  electrolysis.  The 
liquid  is  then  evaporated  to  drvness  with  a  little  sulphuric 
acid,  and  the  residual  cadmium  sulphate,  which  may 
contain  traces  of  lead,  copper,  and  zinc,  is  weighed. 

Acid  filtrate. — Sulphuretted  hydrogen  is  removed  by 
boiling,  and  then  iron,  manganese,  and  aluminium  are 
precipitated  by  hydrogen  peroxide  and  ammonia.  The 
precipitate  is  dissolved  in  hydrochloric  acid,  the  solution 
boiled,  and  iron  and  aluminium  are  thrown  down  with 
ammonium  succinate  and  sodium  acetate  from  a  hot  and 
nearly  neutral  solution.  After  twenty  hours,  the  whole 
is  reheated  to  90°  C,  cooled,  filtered,  and  the  precipitate 
washed  with  water  and  with  dilute  ammonia.  The  pre- 
cipitate is  ignited  and  weighed,  and  the  aluminium 
separated  by  fusion  with  caustic  potash  in  a  silver  crucible, 
or  the  iron  is  estimated  volu metrically.  The  manganese 
is  weighed  as  Mn304  after  precipitation  by  hydrogen 
peroxide  and  ammonia.  After  separating  the  three  pre- 
ceding metals,  the  liquid  is  boiled  to  drive  off  the  excess 
of  ammonia  and  precipitate  the  last  traces  of  aluminium. 
After  cooling,  a  little  ammonia  is  added,  and  the  zinc 
precipitated  by  sulphuretted  hydrogen,  and  weighed  as 
sulphide.  Calcium  is  then  weighed  as  sulphate,  after 
precipitation  as  oxalate,  and  magnesium  as  the  ])}to- 
phosphate  in  the  usual  way. — F.  Sodn. 

Ferro-cwprous  sulphides  [Mattes^  ;    Constitution  of . 

H.  O.  Hofman,  W.  S.  Caypless,  and  E.  E.  Harrington. 

Bull.  Amer.  Inst.  Min.  Eng.,  1907,  25—36. 
A  DETERMINATION  of  the  frcezing-poiut  curve  of  mixtures 
of  cuprous  sulphide  and  ferrous  sulphide,  together  with 
a  microscopical  examination  of  the  products,  gave  results 
at  variance  with  those  of  Gibb  and  I'liilj)  (this  J.,  1906. 
24),  who  concluded  that  the  two  sulphides  form  a  cheinical 
compound.  5Cu2S,FeS.  The  freezing-point  curve  of 
mixtures  of  the  two  sulphides  has  a  V-form  characteristic 
of    eutcctiferoiis    allovs,    and    micrographical    examina- 
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tion  sboirvd  that  in  all  of  the  products  containing 
mow  than  20  ]x'r  cent,  of  ferrous  sulphide,  a 
«atectoid  constituent  is  more  or  less  plainly  disoernible. 
The  euteitit'  mixture  aj>jH'ars  to  be  one  oontainins  about 
86  per  i-ent.  of  fernnis  sulphide  and  14  ]H^r  oout.  of  cuprous 
sulphide,  with  a  solidifying  point  at  about  S,"»lV  C.  :  in 
products  containing  more  ferrous  sulphide,  the  structure 
o(  the  eutectjc  Ux-omes  mer^etl  in  that  of  the  pure  ferrous 
sulphide,  and  cannot  l)e  distinguished  from  it.  l*roducts 
containing:  more  than  SO  ^xr  cent,  of  cuprous  sulphide 
consist  of  soliil  solutions  of  ferrous  sulphide  in  cuprous 
sulphide.  Metallic  cop}H>r  was  present  in  all  of  the  pro- 
ducts containing  more  than  30  jx-r  cent,  of  cuprous 
sulphide. — A.  S. 

Lime-roaMi»g  a  galina   roncentraie  :    Laboratory   cxpcri- 

uunts  IN  iriih   nftrence  to  Ihc  Sarehbcrg  process. 

H.  O.  Hofman.  R.  P.  Reynolds,  and  A.  E.  Wells.  Bull. 
Amer.  Inst.  Min.  Eng.,  1907,  37—52. 
In  the  Savekberg  pnx'css  for  the  treatment  of  lead 
sulphide  ores  (see  tV.  Pat.  336,540  of  1903  ;  this  J.,  1904, 
376),  the  charge  of  ore,  limestone,  and,  if  desirable,  some 
silicious  or  ferruginous  tlux,  is  crushed  to  pass  a  screen 
with  holes  of  3  mm.  diameter,  moistened  with  5  per  cent. 
of  water,  and  blown  in  a  converter.  The  authors  have 
atteiiipteil  to  determine  the  effects  of  variations  in  the 
amount  of  limestone  added,  and  of  changes  in  the  volume 
o(  the  blast,  ujxjn  the  degree  of  desulphurisation,  the 
ph^'sical  character  of  the  product,  and  losses  of  lead  and 
sUver.  The  ore  used  was  a  galena  concentrate  containing  : 
— Sulphur,  10-58  ;  ferrous  oxide.  5-95  ;  alumina,  4-80  ; 
silics.  ls-58;  zinc.  2-57;  lead.  54-70;  lime,  2-20;  mag- 
nesia. 0-40 :  and  silver  (39-5  ozs.  per  ton),  0135  per  cent. 
Two  sets  of  tests  were  made,  in  one  of  which  sufficient 
quartzite  was  added  to  the  charge  of  ore  and  limestone 
for  the  production  of  a  singulo-silicate  slag,  whilst  in  the 
other,  no  quartzite  was  added,  sub-silicate  slags  being 
produced.  The  results  obtained  showed  that  with  the 
ore  in  question,  charges  containing  widely-differing  pro- 
portions of  lime  and  silica  could  be  successfully  blown. 
tn  working  to  obtain  a  singulo-silicate  slag,  the  best  results 
were  obtained  by  using  quantities  of  limestone  equal  to 
20 — 28  per  cent,  of  the  weight  of  the  charge,  whilst  with 
mixtures  givini;  sub-silicate  slags,  the  best  proportion 
of  limestone  was  20  per  cent.  In  all  cases  more  efficient 
desulphurisation  was  attained  with  a  low-pressure  than 
with  a  high-pressure  blast,  and  the  losses  of  lead  and 
■flvor  were  also  less  with  the  former. — A.  S. 

Altiminium  and  copper  ;    Alloys  of .     H.  C.  H.  Car- 

T.  nt/-r  ,-iriii  C.  A.  Edwards.     Appendix  to  eighth  report 

Research    Committee,    Inst.    Mech.     Eng. 

..'.   1907,  83.  253—254     (See  this  J.,   1907, 

The  results  obtamed  by  the  authors  as  to  the  structural 
constituents  of  aluniinium-cop]ier  alloys  are  in  agreement, 
with  one  or  two  exceptions,  with  those  of  Guillet  (this  J., 
1905.  1019.  1237).  Six  constituents  were  identified,  viz., 
a,  a  solid  solution  of  aluminium  (up  to  about  9  per  cent.) 
in  copper  ;  a.  the  compound,  Cu^.AJ ;  ji,  the  compound, 
COxAl ;  7,  a  solid  solution  containing  between  16  and  27 
per  «'*nt.  of  slnminium  ;  r .  the  compound,  CuAlg  ;  and 
'■    ■  fi   of  copper   in  aluminium,  containing 

^'  "      'ITie   lichaviour  of  the  alloys  during 

•<«•-<••.  "n  cfxiling  is  discussed   in  detail.     No 

•▼fckO'  rmatjon  of  the  compound,  AlC'u,  men- 

Uooed   r  '  oiild  be  obtained,  but  the  compound 

O14AI.  not  i.  •  '  •  1  by  him,  was  identified.  In  con- 
chuifln,    »t»»r-  <lra»Ti    to   the     many     points     of 

re'       ■  '  opper-aluminium    and   copper-tin 

al. 

Palladium  omI  Uad  ;   ALU/ya  of .      R.  Ruer.     Z.  an  org 

Chem..   1»07,  62,  345—357. 

J'  "ling-cur^e  of  palladium-lead 

a:  itifjn  f)f  their  microstructure, 

Xhf  •\',-i.i-T  I,  metals  form  five  com- 

pound.«,  of  ••  iindfTgo  (i«fomj)08ition 

on  meltmg.        ..        .   ,  Ij  melt  without  dccom- 

positi^jn  have  the  romi^wiiKniJi,  i'dl'b,  (m.jit.  4.54^  (!.) 
and  rdjFb  (m.  pt.  1219^  C),  r«.iie<.tiv»lv.     Of  the  other 


compounds,  one  of  the  probable  composition,  PdPb, 
melts  at  495°  C,  with  separation  of  a  compound  containing 
between  37-5  and  40*7  j'cr  cent,  of  iialladium,  which  in 
turn  melts  at  596'^  C,  with  separation  of  the  compound, 
rd.^Pb,  melting,  with  decomposition,  at  830'  C.  The 
hardness  of  palladium-lead  alloys  increases  from  that  of 
lead  (about  1'5  on  Mohs'  scale)  to  a  maximum  of  about 
5  in  the  alloy  containing  65  per  cent,  of  palladium,  and 
then  again  decreases  to  that  of  palladium  ("  about  3"). 

—A.  S. 

Stream  pollution  by  acid  iron  waste.     Stabler.     XVIIIB., 
page  219. 

English  Patents. 

Air   for   metallurgical   operations  ;.     Desiccation   of . 

L.  Sterne,  London.     From  L.  Block,  Mamaroneck,  New 
York.     Eng.  Pat.  24,647,  Nov.  28,  1905. 

The  air  is  first  compressed  to  a  higher  pressure  than  that 
required  in  the  furnace  ;  the  compression  is,  if  desired, 
performed  in  two  stages,  the  air  being  cooled  and  partially 
deprived  of  its  moisture  in  a  heat-interchange  apparatus 
through  which  it  is  passed  between  the  two  compressions. 
The  compressed  ajr  is  then  cooled  in  a  surface-  or  spray- 
condenser,  or  in  both,  whereby  the  greater  part  of  the 
moisture  is  removed.  The  cooled  dry  air  is  next  slightly 
heated  to  prevent  the  deposition  of  snow,  and  is  allowed 
to  expand,  down  to  the  pressure  required  in  the  furnacC; 
in  the  cylinder  of  a  motor.  The  energy  liberated  is  utilised 
to  assist  in  the  first  compression,  and  the  cold  produced 
by  the  expansion  may  be  used  to  cool  the  air  in  the  surface 
condenser.  Finally  the  air  is  passed  through  a  heater 
or  stove  to  the  furnace. — W.  H.  C. 

Furnaces  ;   Reverberatory  \ metallurgical] .     F.  Cotton, 

Hornsby,  N.S.W.     Eng.'  Pat.  1770,  Jan.  23,  1906. 


Fig.    1. 


Fig.  2. 

The  furnace  which  is  shown  in  plan  in  Fig.  1,  and  in  cross- 
section  in  Fig.  2,  has  a  circular  hearth,  b,  which  slopes 
towards  the  tapping-hole,  e,  from  which  the  molten  metal 
is   withdrawn,  and  is  provided  with  another  aperture,  /, 
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on  the  opposite  side,  for  the  removal  of  the  slag.  The 
gaseous-  or  liquid-fuel  burner  is  placed  at  the  entrance 
of  the  flue,  a,  which  is  tangential  to  the  hearth,  b,  and  the 
flame  and  hot  gases  travel  in  the  direction  shown  by  the 
arrows.  In  consequence  of  the  centrifugal  motion 
imparted  to  the  gases,  the  heavier  products  of  combustion 
are  caused  to  hug  the  circular  wall  of  the  furnace,  and 
the  unburnt  lighter  gases  continue  to  circulate  in  the 
centre  of  the  hearth  until  they  are  burnt.  The  products 
of  combustion  escape  to  the  chimney,  d,  by  the  flue,  c, 
which  has  a  direction  parallel  to  the  flue,  a,  and  almost 
radial  to  the  furnace  hearth,  b  ;  a  removable  tile,  g, 
allows  the  dust  to  be  removed.  The  charge  is  introduced 
through  the  opening,  h,  in  the  top  of  the  furnace,  and  the 
latter  is  surrounded  by  a  double  wall  separated  by  the 
spaces,  k,  which  are  filled  with  sand  to  prevent  radiation 
and  to  allow  the  hearth,  b,  to  be  easily  raised  to  and 
maintained  at  a  high  temperature. — W.  H.  C. 

Rusting  ;  Treatment  of  iron  or  steel  for  preventing  oxidation 

or  ■ .     T.  W.  Coslett,  Birmingham.     Eng.  Pat.  8667, 

April  10,  1906. 

The  articles  of  iron  or  steel  are  coated  with  phosphate  of 
iron  by  treatment  with  a  dilute  solution  of  ordinary 
phosphoric  acid.  A  suitable  substance,  such  as  iron 
filings,  may  be  used  "  for  the  purpose  of  controlling  or 
regulating  the  rapidity  or  strength  of  the  chemical  action 
upon  the  metal  or  articles  undergoing  treatment." 

— O.  F.  H. 

JSteel  and  other  metals  ;    Melting  and  converting  furnaces 

for .     L.  Rousseau,  Argenteuil,  France.     Eng.  Pat. 

12,729,  May  31,  1906. 

The  furnace,  which  is  a  portable  one  and  adapted  to  be 
tilted  on  trunnions,  consists  of  a  chamber  in  which  the 
fuel  is  burnt  by  air  under  pressure,  and  a  separate  melting 
chamber  into  which  the  flames  pass  by  two  sets  of  ducts, 
one  at  an  upper  and  one  at  a  lower  level,  inclined  horizon- 
tally. By  this  arrangement  it  is  claimed  that  the  melted 
metal  is  thoroughly  mixed  by  rotary  motion  set  up  by  the 
passage  through  it  of  the  flames  from  the  lower  ducts, 
and  that  pig  iron  may  be  converted  into  steel  by  adjusting 
the  air  supjily  so  as  to  give  an  oxidising  flame. — O.  F.  H. 

Gold  from  auriferous  sands  ;    Apparatus  for  the  extraction 

of by   am(dgamation.     B.    G.    Javne   and   C.     M. 

Knight,  New  York.     Eng.  Pat.  17,699,' Aug.  1,  1906. 

The  material,  after  passing  a  grizzly,  is  pumped,  with  clear 
water,  if  necessary,  through  jets  in  the  bottom  of  a  tank 
containing  a  series  of  wings  and  vanes  which  direct  the 
flow  of  pulp  upward,  outward,  and  forward  to  the  top 
of  corrugated  amalgamated  plates  which  it  descends. 
The  bottom  of  the  tank  is  provided  with  "  sand  deflectors," 
which  deflect  the  sand  again  into  the  jets,  and  prevent  its 
accumulation.  The  sand  is  discharged  through  two  pipes 
at  the  end  near  the  top  of  the  tank,  and  is  pumped  back 
again  for  further  treatment. — O.  F.  H. 

United  States  Patent. 

Furnace  ;  Porous-hearth .      J.   E.   Greenawalt,    Den- 
ver.    U.S.  Pat.  839,064,  Dec.  18,  1906. 

See  Fr.  Pat.  355,312  of  1905  ;  this  J.,  1905, 1239.— T.  F.  B. 
Feench  Patents. 

Metals,  alloys,  and    definite  metallic  compounds,  such  as 

metallic  silicides  ;  Industrial  production  of .    L.  d'E. 

Muller  and  L.  H.  Baraduc.     Fr.  Pat.  361 ,950,  Nov.  29, 
1905. 

The  process  consists  in  heating  to  a  high  temperature  in 
an  electric  or  other  furnace  a  mixture  of  one  or  more 
metallic  oxides  with  oxycarbide  of  silicon  (siloxicon)  or 
carbide  of  silicon  (carborundum),  together  with  suitable 
fluxes  such  as  lime,  magnesia,  borax,  cryolite,  sodium 
carbonate,  &c. — 0.  F.  H. 

Iron  ores  ;  Process  for  briquetting .     W.  Schumacher. 

Fr.  Pat.  361,957,  Dec.  2,  1905. 
In  this  invention  calcium  silicate  is  used  as  the  binding 
agent.     The  finely-divided  ore  or  flue  dust  is  made  into 


briquettes  with  a  small  quantity  {e.g.,  5  per  cent.)  of  a 
mixture  of  equal  parts  of  very  finely  powdered  sand  and 
lime,  and  allowed  to  harden.'  Blast-furnace  slags,  mag- 
nesia, Portland  cement,  &c.,  may  also  be  used  as  part  of 
the  binding  mixture. — 0.  F.  H. 

Steel ;  Quenching   baths  for .     J.    Churchward.     Fr. 

Pat.  369,684,  Aug.  30,  1906. 

The  claim  is  for  a  quenching  bath  containing  mercury,  to 
be  used  either  alone  or  in  conjunction  with  a  bath  of 
phenol.  For  steel  heated  to  760°— 870°C.,  good  results  are 
obtained  by  quenching  in  a  vessel  containing  a  mixture  of 
mercury  (30—50  p?r  cent.)  and  lard  or  other  fat  (70—50 
per  cent.),  covered  by  a  mixture  of  phenol  (30—50  per 
cent.)  and  linsetd  oil  (70 — 50  per  cent.).  Glycerin  or 
other  fatty  matters  may  be  employed  instead  of  the 
linseed  oil,  and  cresol  instead  of  phenol. — A.  S. 

Turrets  and  other  armoured  shelters ;   [Treatment   of   steel 

for- ].     R.  A.   Hadfield.     Fr.  Pat.   370,155,  Oct.  2, 

1906. 

See  Eng.  Pat.  834,904of  1906 ;  this  J.,  1906, 1153.— T.  F.  B. 

Soldering  ;  Process  of  autogenous .     A.  G.  Le  Chate- 

lier.     Fr.  Pat.  361,964,  Dec.  5,  1905. 

In  the  autogenous  soldering  of  iron  and  steel  by  means  of 
the  oxyhydrogen  or  oxy-coal-gas  flame,  difficulty  is  ex- 
perienced owing  to  oxidation  of  the  iron  by  the  steam 
produced  in  the  flame.  The  inventor  proposes  to  add  a 
suitable  proportion  of  a  hydrocarbon  rich  in  carbon 
(acetylene,  vapour  of  light  petroleum,  &c.)  to  the  coal- 
gas  or  hydrogen,  in  order  to  avoid  this  difficulty.  It  is 
stated  that  by  this  means  the  products  of  combustion 
contain  less  steam  and  more  carbon  dioxide  ;  also,  the 
latter  is  partially  dissociated  with  formation  of  carbon 
monoxide,  which  has  a  reducing  action,  and  this  prevents 
oxidation  of  the  iron. — A.  S. 


Auriferous  sands  and  gravels  ;  Apparatus  for  washing . 

P.  Holenstein.     Fr.  Pat.  369,655,  Feb.  8,  1906. 

The  apparatus  consists  of  a  box  containing  three  frames 
supporting  inclined  tables  and  screens.  The  two  lower 
tables  are  provided  with  riffies,  and  at  the  end  of  the  last 
one  is  a  brush  for  catching  very  fine  or  float  gold.  The 
auriferous  material  is  fed  into  the  box  through  a  hopper 
and  grizzly,  and  a  shaking  movement  is  given  to  the  box 
by  hydraulic  or  hand  power. — O.  F.  H. 

Gold  ;  Apparatus  for  the  extraction  of .     P.  de  Bok- 

levsky.     Fr.  Pat.  369,671,  Aug.  11,  1906. 

The  apparatus  is  intended  for  the  extraction  of  gold  from 
slimes  by  amalgamation,  and  consists  of  four  concentric 
bowl-shaped  copper  vessels  attached  to  a  central  shaft, 
which  can  be  revolved  at  about  60  revs,  per  min.  These 
bowls  are  fixed  to  the  shaft  and  rotate  with  the  latter  : 
they  are  separated  from  each  other  by  three  fixed  copper 
vessels,  the  rims  of  which  project  above  the  rims  of  the 
others.  Both  sets  of  vessels  have  their  interior  surfaces 
amalgamated.  The  sludge  enters  the  first  and  smallest 
of  the  revolving  copper  vessels  and  by  the  action  of  the 
centrifugal  force  covers  the  whole  of  the  interior  amalga- 
mated surface  and  flows  over  the  rim  into  the  first  of  the 
fixed  vessels.  From  the  first  fixed  vessel  the  sludge  passes 
by  an  opening  at  the  bottom  into  the  second  revolving 
vessel,  and  so  on  to  the  last  revolving  vessel,  from  which 
the  sludge  is  discharged  over  the  rim  into  an  annular 
channel.— 0.  F.  H. 

Reduction    of    metallic  oxides  ;  Furnace  for .     J.   A. 

Brown.     Fr.  Pat.  369,852,  March  22,  1906. 

The  finely  crushed  and  dried  ore  mixed  with  a  calculated 
quantity  of  finely  powdered  carbon  is  fed  into  the  hopixr,  e, 
placed  at  the  top  of  the  vertical  cyHndrical  chamber,  r, 
and  is  evenly  distributed  into  the  latter  by  the  fan,  /. 
Immediately"  below  the  fan  are  the  openings  of  the  hot 
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»ir  passage,  d,  and  the  gas  passage.  6.  from  the  producer,  a. 
Thus  the  mixture  of  ore  and  carbon  as  soon  as  it  enters 
the  furnace  comes  into  contact  with  a  hot  reducing  flame 
which,  with  the  aid  of  the  carbon  in  the  mixture,  reduces 
the  metallic  oxides  to  metals,  the  silicious  gangue  remain- 
ing unchanged.  The  products  of  the  furnace  pass  down- 
vards  to  the  bottom  of  the  shaft,  r.  and  into  the  first  con- 
densing chamber,  g.  where  the  gases  expand  and  conse- 
quently are  partially  cooled,  and  the  heavy  metallic 
pArticies  are  dejKxsited.  On  jiassing  into  the  second  con- 
densing chamber,  h.  the  particles  of  medium  density 
settle,  and  in  the  third  chamber,  /,  the  light  silicious 
nngue  iH  defKisited  and  the  gases  cooled  by  water  sprays,)!:. 
The  residual  gases  are  withdrawn  by  means  of  the  fan,  I, 
which  also  serves  to  produce  the  necessary  downward 
current  in  the  chamber,  c. — O.  F.  H. 

Mttal*  and  metaUoids  ;  Extraclioti  of fromores  con- 
taining them.  H.  Herrenschmidt.  Fr.  Pat.  369,878, 
Sept.  18.  1906. 
Thb  process  described  aims  at  the  production  of  metals 
and  metalloids,  e.g.,  boro-aluminium  and  ferro-boron,  by 
beating  minerals  or  ores  in  the  electric  furnace  or  other 
suitable  apparatus  in  the  presence  of  carbon  and  boric 
acid,  either  as  such  or  as  a  salt.  It  is  claimed  that  by 
aj>:'-  -  •'  -  process  to  the  treatment  of  bauxite,  arti- 
fi'  "\  practicallv  free  from  iron  and  silicon  can 
b.                        ().  V.  H. 

XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 
(.4.)— ELECTKO-fHK.MI.STKY. 

O:omt  :  Preparation    of hy   chctrolyais.     F.    Fischer 

and  K.  Massenez.     //.  Z.  anorg.  Chem.,  19()7,  52,  229— 
iW.     (See  also  this  J.,   1907.  I.W.) 
Th«   yield    of   r/zone    ohtaiufd    by   electrolysis   has    been 
furtbrr  inrrfased.  the  conditionH  nw-CHsary  Ix-ing  reviewed. 
^  '    "  — The  anrxic  temjierature  should   be  kept 

'"■*  •  the  df«trurtion  of  ozone.     The  tcmpersiture 

of  ■  ♦'•    '"  a  whole  JH  of  wcondary  importance. 

^*'^'  "f  iti  hijfh  «|M-ci<ic  heat,  in  most  suitable 

for  th#-  jiiid.  and  it  should   l»e  forced  through 

the  anodt  rawdJy.  Fw  U-mf»eratures  Ix-low  d''  C.  a 
aolntim  of  ralrjum  chloride  is  Ix-st,  and  for  the  same 
nmatm.  The  imprjrtanre  of  the  anode  temperature  is 
in  the  following  table  : — 


umptnt  ptr  tq.  em. 


Temp    lit  tntxlf- 
coollnti  Ugoid. 


IVrrcntaRe  of 
ozone. 


•c. 

ttl 

It 

20-88 

n 

0 

26-27 

n 

-14 

27-41 

The  electrode. — Platinum  or  platinum-iridium  are  the 
only  materials  not  readily  attacked  with  the  high  current 
densities  necessary.  A  platinum  anode,  as  before 
described  (loc.  cit.),  gives  the  best  results,  and  in  the 
table  below  is  shown  the  effect  of  varying  the  dimensions- 
of  the  exposed  strip. 


Breadth 
mm. 


Length 
mm. 


Current  density, 
lamps,  per  sq.  cm. 


Percentage  of 
ozone. 


0-5 
0-4 
0-16 
0-10 


6-0 
6-0 
10-0 
11-5 


50 

58 
63 

87 


14-4 
17-14 
19-47 
22-87 


The  electrolyte. — Sulphuric  acid  gives  better  results 
than  other  electrolytes.  Acid  of  sp.  gr.  1-223  has  the 
highest  conductivity,  but  that  of  sp.  gr.  1-085.  or,  for 
the  higher  current  densities  between  80  and  90  amperes 
per  sq.  cm.,  that  of  sp.  gr.  1-07,  give  the  greatest  per- 
centage of  ozone.  This  is  probably  owing  to  the  fact  that 
the  acid  becomes  more  concentrated  around  the  anode, 
where  that  of  the  highest  conductivity  is  recjuired.  The 
anode  and  cathode  spaces  are  best  separated  by  a  dia- 
phragm, so  that  the  solution  around  the  anode  may- 
remain  saturated  with  ozone. 

Yield. — At  13°  C.  oxygen  containing  23  per  cent,  of 
ozone  can  be  prepared  continuously,  without  attacking 
the  electrode  material.  By  cooling  the  anode  with 
calcium  chloride  solution  at  -14°C.,  and  with  a  current 
of  1  ampere  (87  amperes  per  sq.  cm.),  oxygen  containing 
28  per  cent,  of  ozone  has  been  obtained.  The  best  energy 
yield,  however,  7-18  grms.  of  ozone  per  kilowatt-hour,  was 
given  by  a  current  density  of  65  amperes  per  sq.  cm., 
producing  oxygen  with  21-43  per  cent,  of  ozone. — F.  Sodn. 

Electrolytic  oxidation  in  presence  of  fluorine  ions.  M.  G. 
Levi  and  F.  Ageno.  Atti  R.  Accad.  dei  Lincei  Roma, 
1906  [5],  15;  II..  615—620.  Chem.  Zenitr.,  1907,  1. 
526—527.     (See  also  this  J.,  1907,  156.) 

The  authors  electrolysed  N/1  alkaline  solutions  of 
ammonium  sulphate  and  3iV-solutions  of  ammonia,  in 
presence  of  alkali  fluoride,  with  bright  platinum  electrodes  ; 
the  cathode  was  immersed  in  caustic  alkali  in  a  Pukall 
cell.  The  presence  of  fluorine  ions  caused  a  distinct  but 
not  very  great  increase  in  the  anode  potential,  and  con- 
sequently in  the  yield  of  nitrate.  In  all  cases  there  was 
a  loss  of  about  20  per  cent,  of  the  current  energy,  which 
could  not  be  accounted  for.  By  the  electrolytic  oxidation 
of  solutions  of  manganous  sulphate,  there  were  formed 
manganic  sulphate  and  manganese  dioxide  in  solutions 
rendered  faintly  acid  with  sulphuric  acid,  manganic 
sulphate  alone  in  strong  sulphuric  acid  solution,  and 
a  considerable  quantity  of  permanganic  acid  in  solution.s^ 
rendered  acid  i^N)  with  hydrofluoric  acid. — A.  S. 

Plumbic  acid  ;  Properties  of  hydroaola  of .    I.  Bellucci 

and  N.  Parravano.     VII.,  page  200. 

English  Patent. 

Oils   and   other   organic    bodies  ;  Decomposition   of . 

J.  Harvey  and  E.  T.  B.  Simpson.     Eng.  Pat.  26,917, 
Dec.  23,  1905.     XII.,  page  211. 

United  States  Patents. 

Furnace  ;  Pyro-electric .     F.  E.  Roach,  Chicago,  III. 

U.S.  Pat.  838,647,  Dec.  18,   1906. 

The  electric  fumac'c  is  j)rovided  with  a  muffle,  comprising 
a  tapering  annular  shell  of  rc^fractory  and  non-conducting 
material,  split  longitudinally,  and  with  open  ends  having 
closely-arranged  notches.  Resistance  wires  are  wound 
continuously  and  longitudinally  around  the  inner  and 
outer  sides  of  the  shell,  the  turns  engaging  in  the  notches, 
and  being  "  crimped  "  at  each  turn  in  order  to  affonl 
a  number  of  bends.  The  ends  of  the  wire  extend  thriough 
apertures  in  the  shell  on  opposite  sides  of  the  slit.  .\  cu|) 
of  non-conducting  and  rcfriu;tory  material  closes  tho  top 
and  sides  of  the  muffle,  and  is  bound  to  the  latter  by  the 
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resistance  wires.  A  removable,  closely-fitting  bottom 
entirely  closes  the  muffle,  and  a  central  insulating 
refractory  tablet  is  secured  to  this  base,  the  tablet  being 
provided  with  a  support  or  carrier  for  the  material  to 
be  treated,  so  that  the  latter  is  approximately  at  the 
centre  of  the  muffle.  Binding  posts,  connected  with  the 
resistance  wires,  are  rigidly  fastened  to  the  muffle,  and 
similar  binding  posts  on  the  fiu^nace-base  engage  with 
these  and  form  sliding  connections.  A  thermostat,  com- 
municating ^vith  the  interior  of  the  muffle,  is  adapted 
to  a  wide  range  of  temperatures,  and,  by  means  of  a  lever 
and  a  fusible  plug,  breaks  the  circuit  at  the  temperature 
for  which  the  thermostat  is  set. — B.  N. 

Bichromates  :    [J^lectrolytically]  converting    chromates    into 

-.     R.  Suchy,  Griesheim,   .Assignor  to  Chem.  Fabr. 

Griesheim-Elektron.  Frankfort,  Germany.  U.S.  Pat. 
838,757,  Dec.  18,  1906. 

See  Fr.  Pat.  334,685  of  1903  ;  this  J.,  1904,  119.— T.  F.  B. 

French  Patents. 

Chemical  reactions  in  gases  at  the  temperature  of  the  arc  ; 

Process  and  arrangement  for  the   'production   of . 

A.  A.  Naville,  C.  E.  Guye,  and  P.  A.  Guve.  First 
Addition  dated  Nov.  21.  1905,  to  Fr.  Pat.  361.827  of 
Oct.  7,  1905  (this  J.,  1907,  23). 

An  alternating  current  electric  arc  is  brought  into  move- 
ment by  the  action  of  a  rotating  magnetic  field,  which 
acts  upon  it.  Li  the  case  where  the  periodicity  of  the 
current  through  the  arc  and  that  serving  to  produce 
the  magnetic  field  are  the  same,  an  oscillatory  motion 
is  obtained.  When  the  periodicity  differs  in  the  two 
cases,  a  rotatorv  motion  is  superposed  upon  the  oscillations 
of  the  arc— R.'S.  H. 

Filaments    of   tungsten    or    molybdenum    for    incandescent 

electric  lamps  ;  Process  of  manufacturing .     J.  Lux. 

Ft.  Pat.  369,233,  Aug.  25,  190(3.     II.,  page  192. 

Carbon  [electrode']  for  electrolytic  bleaching.  Dr.  P.  Schoop, 
Elektrische  Bleichanlaflren  G.m.b.H.  Fr.  Pat.  370,162, 
Oct.  2,  1906. 

For  making  the  terminal  connections  to  the  carbon  elec- 
trodes, the  graphite  plates  are  provided  with  threaded 
holes,  bands  of  silver  or  platinum  serving  to  conduct 
the  current  to  the  electrodes,  being  suitably  perforated 
and  pressed  against  the  carbon  by  graphite  screws  corre- 
sponding to  the  holes  in  the  graphite  plate. — R.  S.  H. 

Generator  of  electricity  ;  Thermo-chemicnl ,  xcith  com- 
plete or  partial  regeneration  of  the  active  materials,  and, 
in  the  latter  case,  with  manufacture  of  sulphuric  acid. 
L.  P.  Basset.     Fr.  Pat.  370,170,  Oct.  2,  1906. 

The  inventor  varies  the  cell  previously  described  (this  J., 
1905,  1312)  by  employing  a  solution  of  sulphurous  acid 
in  dilute  sulphuric  acid  as  one  electrolyte,  and  a  solution 
of  peroxide  of  nitrogen  in  dilute  sulphuric  acid  as  the  other. 
The  reaction  occurring  during  the  passage  of  current 
through  the  cell  may  be  expressed  bv  the  equation  : 
SOa-l-NOs-fHoO^H.^SOi  +  NO.  The  exothermic  nature 
of  the  reaction  is  used  for  the  production  of  electric  energy. 
The  nitric  oxide  may  be  treated  outside  the  cell  for  the 
formation  of  the  peroxide,  and  in  the  case  where  it  is  not 
desired  to  otherwise  use  the  sulphuric  acid  produced, 
sulphurous  acid  may  be  regenerated  from  it. — R.  S.  H. 

(B.)— ELECTRO-METALLURGY. 

Xickd-plaied  scrap.  C.  Richter.  Elektrochem.  Zeits.  ; 
through  Electrochem.  and  Metall.  Ind.,  1907.  5,  61. 

The  author  describes  a  method  of  recovering  electrolytic- 
ally  copper  and  nickel  from  strips  of  sheet  iron  heavily 
copper-plated  and  then  nickel-plated,  which  had  been  used 
for  making  cartridges.  The  scrap  contained  92-49  per 
cent,  of  iron,  6-40  per  cent,  of  copper,  and  1-11  per  cent, 
of  nickel.  The  strips  of  metal  were  used  as  anodes  in  an 
electrolyte  of  dilute  sulphuric  acid  (240  grms.  of  HaSO^ 
l^er  litre),  the  cathodes  consisting  of  sheet  lead  at  a  dis- 
tance of  7-5  cm.   from  the  anodes.     The  nickel  is  first 


dissolved  by  the  aid  of  a  current  of  780  amp?res  per  sq. 
metre,  with  a  P.D.  of  0-8  to  1-6  volts,  and  then  a  current 
of  900  amperes  per  sq.  metre  is  passed  at  a  P.D.  of  2-5 — 
3  volts,  whereby  the  copper,  together  with  some  iron,  is 
dissolved.  Towards  the  end,  the  current-density  should 
be  so  high  that  gas  is  freely  liberated  at  the  anode  ;  other- 
wise copper  is  reprecipitated  from  the  solution  by  the 
exposed  surface  of  the  iron.  Only  copper  is  deposited  on 
the  cathodes,  the  nickel  and  iron  remaining  in  solution. 
The  stripped  iron  is  suitable  for  use  in  the  manufacture  of 
steel.  The  solution  is  subsequently  electrolysed  with 
insoluble  electrodes  to  deposit  the  copper,  and  the  dis- 
solved iron  and  nickel  recovered  by  any  of  the  known 
methods. — A.  S. 

Lead-smelting  process  ;  Electrical .     A.  G.  Betts  and 

W.  Valentine.  Elektrochem.  Zeits.,  1906,  13,  190—195, 
1907,  219—224  ;  Chem.  Zentr.,  1907,  1,  593. 

Fused  lead  sulphide  alone  cannot  be  satisfactorily  electro- 
lysed. By  using  a  solution  of  lead  sulphide  in  fused  lead 
chloride,  with  a  current  at  1 — 1-25  volts,  electrolysis 
proceeds  smoothly  for  some  time,  but  then  irregularities 
are  exhibited,  probably  owing  to  accumulation  of  the 
impurities,  especially  pyrites,  in  the  bath.  To  overcome 
these  difficulties,  the  following  method  of  working  is 
recommended.  The  ore  is  first  smelted  for  the  removal  of 
lime,  alumina,  silica,  &c.,  and  the  production  of  a  lead 
sulphide  matte.  This  is  dissolved  in  fused  sodium 
chloride,  and  electrolysed  in  a  cell  having  a  cathode  at  the 
bottom. — A.  S. 

Engush  Patents. 
Metals  [nickel    and    copper]  ;      [Electrolytic]    process    of 

separating .     N.   V.   Hvbinette,   Westfield,  U.S.A. 

Eng.  Pat.  25,122,  Dec.  4,  1905. 

See  U.S.  Pat.  805,969  of  1905  ;  this  J.,  1906,  29.— T.  F.  B. 

Electroplating    apparatus.     A.    Schmitz,    Charlottenbuarg, 

Germany.     Eng.  Pats.  1628  and  1628a,  Jan.  22,  1906. 
See  Fr.  Pat.  362,185  of  1906  ;  this  J..  1906,  644.— T.  F.  B. 

Sheet    metal ;     Process   of   treating and   depositing 

metallic  coatings  thereon  by  electrolysis.  A.  E.  Edwards, 
London.  From  Hille  und  Miiller.  Porschdorf,  Saxon  v. 
Eng.  Pat.  9435,  April  21.  1906. 

See  Fr.  Pat.  365,456  of  1906  ;  this  J.,  1906,  1054.— T.  F.  B. 

Furnaces ;     Electric   .     A.    G.    Betts,    Trov,    U.S.A. 

Eng.  Pat.  2552,  Feb.   1,  1906. 

See  U.S.  Pat.  816,554  of  1906  ;  this  J..  1906,  433.— T.  F.  B. 

Furnaces  ;    Electric .     A.  Hiorth,  Christiania.     Eng. 

Pat.  28,370,  Dec.   12,   1906. 
See  Fr.  Pat.  365,655  of  1906  :  this  J.,  1906,  1054.— T.  F.  B. 

Electrical  smelting  furnaces  ;    Method  of  operating  . 

A.  Hiorth,  Christiania,  Norway.  Eng.  Pat.  28,959, 
Dec.  19,  1906.  Under  Int.  Con  v.,  May  5,  1906. 
The  patent  relates  to  means  whereby  an  electric  furnace 
can  be  worked  as  an  induction  or  an  electrode  furnace,  and 
thus  iitilised  both  for  the  extraction  of  metals  from  ores 
and  for  the  refining  of  the  metal.  When  it  is  desired  to 
work  an  induction  furnace  as  an  electrode  furnace,  one 
or  more  removable  partitions  are  placed  in  the  annular 
space  of  the  furnace,  and  one  or  more  removable  pairs  of 
connected  electrodes  are  introduced  into  the  slag,  one  of 
each  pair  on  either  side  of  the  partition.  The  current 
then  passes  through  the  electrodes  and  through  the  slag, 
intensely  heating  the  latter.  This  mode  of  working  is 
especially  adapted  for  the  direct  production  of  steel  from 
iron  ore.  The  furnace  is  first  operated  as  an  electrode 
furnace  for  the  reduction  of  the  iron  ore.  and  then,  after 
removing  the  partitions  and  electrodes,  is  worked  as  an 
induction  furnace,  steel  scrap  being  added  to  effect  the 
transformation  of  the  molten  iron  into  steel. — A.  S. 

United  States  Patents. 

Electroplating    apparatus.     W.    S.    Hutchinson,    Boston, 

Mass.     U.S.  Pat.  838,716,  Dec.  18,  1906. 

This  invention  relates  to  the  recovery  of  gold  from  plating 
solutions,  and  comprises  a  rinsing  tank  subdivided  into  a 
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of  compart  incuts,  an  inlet  In^ini;  provided  for  the 
rinaing  duki  at  one  end  of  tlie  series,  ami  an  enriohinE; 
vwsel  conntvttxl  to  the  outlet  end  of  the  series.  tVesh 
cyanide  is  supplitHl  to  the  enriohink;  vessel,  the  outlet  of 
which  communicates  with  a  recovery  apparatus  eom- 
prtsing  a  series  of  sine  boxes.  (See  following  abstract.) 

— B.  N. 

Ehetroplatimg ;     Process   of     .     \V.    S.    Hutchinson, 

Boston.  Mass.  U.S.  Pat.  838,717,  Dec.  18,  lOOG. 
This  invention  relates  to  the  method  of  recovering  the 
valuable  ingredients,  such  as  gold,  from  cyanide  plating 
solutions.  The  freshly-platcil  articles  are  subjected  to 
"successive  cumulative  rinsings,"  the  rinsing  liquid  being 
made  to  jia*s  continuously  in  a  dirtn-tion  which  is  the 
reverst-  of  that  of  the  plated  articles.  The  rinsing solytion 
is  afterwards  strengthened  with  a  cyanide,  and  the  gold 
recovered  from  the  solution  by  chemical  deposition  with 
«inc.     (See  precedini:  abstract.) — B.  N. 

Frknch  Patents. 

Copper ;     Procfss    and    apparaiu^    for    producing     homo- 

grneoM   dectrolytic .     Soc,    Jullien    and    De.ssolle. 

Pr.  Pat.  3t»9.746.  Sei)t.  14.  1906.  Under  Int.  Conv., 
May  31.  1906. 

The  copper  is  electrolytically  deposited  upon  a  rotating 
cylindrical  cathode,  and  is  submitted  to  the  action  of  a 
bumi.sher.  which  is  moved  longitudinally  along  the 
cylinder,  and  also  has  an  alternating  movement  in  a 
different  plane  sujierposed  upon  it.  In  this  manner 
every  |>oint  of  the  deposit  is  submitted  to  the  action  of  the 
bumishtr. — R.  S.  H. 

[Zi'af]  minernl-i  ;    [Electro-thermic]  process  and  apparatiis 

for  the   Irratment   of   .     F.    T.    Snj'der.     Fr.    Pat. 

369. 75«.  .'M'pt.   14.   1906. 

Th«  electric  furnace  employed,  is  divided  into  three  main 
compartments,  a  preheating  chamber,  heated  by  the  waste 
gases  and  by  radiation,  a  fusion  and  reduction  chamber, 
in  which  the  mineral  mixed  with  carbon  is  heated  by  the 
electrical  rtsistance  of  the  fused  slag,  and  a  condensation 
chamber  in  which  the  zinc  vaj>oi.rs  are  condensed.  The 
process  is  specially  intended  for  the  treatment  of  zinc-lead 
nrineraU,  which  j-ield  slags  unsuitable  for  the  ordinary 
retort  processes.  A  highly  basic  slag  is  produced,  and 
the  temperature  of  the  reduction  chamber  is  limited,  so 
as  to  f>revont  any  considerable  volatilisation  of  metals  other 
than  zinf.  Proviiion  is  made  for  withdrawing  the  lead, 
tinr,  and  slag,  and  for  the  admission  of  fresh  charge.  The 
tbrte  fomr>.'.rtment8  of  the  furnace  are  suitably  disposed 
in  proximit\  to  or.e  another,  in  order  to  reduce  the  heat- 
loMes  and  amplify  the  inter-connection  of  the  chambers. 

— R.  S.  H. 

Mayneiic   geparaiion  :     Process   and   apjtarnlus  for , 

tunng  trarumrse  belt  conveyors.  Ma.schinenbau  Anstalt 
Humboldt  and  Mttailurjnsche  Ges.  A.-G.  Fr.  Pat 
360.799,  Stpt.  15.  IWG.  Under  Int.  (Jon v..  Jan.  26! 
I9U6. 


u^ 


The  powdered  ore  is  fed  by  the  hopper,  1,  on  to  a  belt 
conveyor,  and  carried  beneath  the  drum,  11,  which 
revolves  about  the  magnet,  5.  Magnetic  particles  are 
attracted,  carried  out  of  the  magnetic  field  by  the  revolving 
drum,  and  deposited  on  the  transverse  belt,  12.  The 
main  conveyor  passes  beneath  the  transverse  one,  and 
carries  the  residiuil  ore  between  the  second  system  of 
nuignets,  7,  8,  where  a  further  sejiaration  takes  place,  the 
magnetic  particles  being  deposited  on  a  second  transverse 
belt.  The  ditTerent  concentrates  and  the  tailings  are 
collected  in  hoppers  as  shown. — 0.  F.  H. 

Furnace  ;    Electric .     F.  M.  Chaplet  and  Soc.  Neo- 

Metallurgique.     Fr.  Pat.  370,005,  Sept.  25,  1906. 

The  furnace  is  divided  into  two  distinct  chambers,  which 
are  connected  by  a  channfl  filled  with  some  conducting 
material,  which  may  be  the  metal  to  be  treated.  One 
chamber  forms  the  receptacle  in  which  the  electro-thermic 
process  is  carried  out ;  it  is  provided  with  one  or  more 
electrodes  connected  to  one  terminal  of  the  current.  The 
second  chamber  serves  only  for  the  connection  to  the  other 
terminal.  It  is  essential  that  the  size,  shape,  and  arrange- 
ment of  the  channel,  and  the  nature  and  condition  of  the 
material  contained  in  it,  be  such  as  to  assure  continuity 
of  the  electrical  connection  Ijetween  the  two  chambers 
even  if  the  furnace  be  tilted.  The  furnace  is  suitable  for 
the  fusion  and  refijiing  of  iron  and  other  metals,  and  for 
the  reduction  of  ores. — R.  S.  H. 

Furnace  ;  Electric .    J.  B.  Trillon  and  the  Soc.  Electro- 

chimique  du  Giffre.     Fr.  Pat.  370,051,  Sept.  26,  1906. 

The  furnace  consists  of  a  hearth  divided  into  two  or  more 
heating  zones  ;  the  heat  being  generated  either  by  electric 
arcs  maintained  between  superposed  electrodes  and  the 
charge  on  the  hearth,  or  by  the  resistance  offered  to  the 
passage  of  the  electric  current  by  the  mateiial  in  the 
furnace.  The  intensity  of  the  current  in  any  one  heating 
zone  is  made  independent  of  that  in  the  others  by  con- 
necting the  hearth  of  the  furnace  to  a  suitable  point  in 
the  generating  circuit. — R.  S.  H. 

Alloys  of  alkaline-earth  metnls  with  aluminimn,  iron,  or 
copper.  Soc.  des  Etabl.  Poulenc  Freres  and  M.  Meslans. 
Fu-st  Addition,  dated  Dec.  2,  1905,  to  ¥r.  Pat.  316,612, 
Dec.  6,  1901. 

The  process  described  in  the  main  j  atent  consisted  in 
electrolysing  fused  salts  of  alkaline-earth  metals,  especially 
the  chlorides,  using  a  cathode  consisting  of  molten 
aluminium,  copper,  or  iion.  According  to  the  present 
addition,  the  fusing  point  of  the  a  kaline-earth  chloride 
is  lowered  by  the  addition  of  a  suitable  quantity  of  an 
alkali  chloride,  for  example,  10  per  cent,  of  sodium  chloride. 

—A.  S. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

(Continued  from  page  159.) 

Cottonseed   oil ;     Notes   on   Halphen's   reaction  for . 

E.    Rupp.     Z.    Untersuch.   Nahr.   Genussm.,    1907,   13, 

74—76. 
Steinmann  described  a  method  of  rendering  this  reaction 
more  sensitive  by  heating  the  mixture  of  fat,  amyl  alcohol, 
and  carbon  Vjisuljjhide  containing  sulphur  in  a  sealed  tube. 
The  author,  however,  finds  that  equally  good  results 
are  obtained  by  placing  the  mixture  in  a  flask,  the  glass 
HtojjjMr  of  which  is  secured  by  means  of  wire  or  parch- 
ment paper,  and  immersing  the  flask  in  boiling  water. 
In  comparative  experiments  made  by  this  method,  and 
with  the  usual  open  test  tube,  almond  oil  containing  I 
yK;r  cent,  of  cottonseed  oil  gave  a  rose  coloration  within 
.'{0  minutes  in  the  flask,  whilst  in  the  case  of  the  tuljc, 
the  colour  was  unchanged  after  30  minutes,  and  yellow 
after  45  minutes. — C.  A.  M. 

Zeiss    butyro-refraclometer ;      Temperature    correction    of 
the .     H.  D.  Richmond.     XXIII.,  page  225. 
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Cl.    XII.— fatty   oils,   fats,   waxes,   &   SOAPS. 


21/ 


Sesame  oil ;   Notes  on  the  reactions  for .     E.  Gerber.    I 

XVIII^.,  page  218.  j 

Soap  trade  of  Italy.    Bd.  of  Trade  J.,  Feb.  21, 1907.    [T.R.]    \ 

According  to  the  Italian  custom  bouse  regulations  soap  i 
is  divided  under  three  headings  :  common  soap,  scented 
soap,  and  glycerin  soap.  Under  the  first  heading  are 
included  all  the  ordinary  soaps  for  industrial  and  domestic 
purposes,  provided  that  they  are  unscented,  and  that  the  j 
bars  or  tablets  are  cut  or  moulded  with  sharp  corners. 
This  point  is  most  important,  because  the  same  quality 
of  soap,  which,  with  sharp  corners,  would  pass  as  common, 
is  dutiable  as  scented  soap,  if  the  corners  are  rounded  ; 
the  duty  leviable  on  scented  soap  is  five  times  larger  than 
that  payable  on  common  soap.  The  following  are  the 
duties  payable  : — Common  soap,  2s.  lOd.  per  cwt.  (7  lire 
per  100  kilos.)  ;  scented  soap,  14s.  2id.  per  cwt.  (35  lire 
per  100  kilos.)  ;  glycerin  soap,  £1  4s.  5d.  per  cwt.  (60 
lire  per  100  kilos.).  Duty  is  leviable  on  the  gross  weight 
of  common  soap,  on  the  legal  net  weight  of  scented  soap, 
and  on  the  real  net  weight  of  glycerin  soap.  The  legal 
net  weight  is  found  by  deducting  from  every  100  kilos. 
of  gross  weight  the  tare  authorised  for  difiFerent  products 
and  packings.  In  the  case  of  "  merchandise  not  other- 
wise specified  "  this  reduction  is  8  per  cent,  for  goods 
imported  in  cases,  &c.  Business  in  imported  soap  is 
mostly  carried  on  on  a  small  scale,  as  there  are  few  large 
buyers  but  numerous  small  retailers.  There  is  a  demand 
for  a  good  quality  of  soap,  which  must  be  dry  and  free 
from  silicates  and  calcium  carbonate.  The  brand  must  be 
clearly  marked.  For  industrial  purposes  bars  of  soap 
weighing  about  10  lb.  each  are  preferred.  France  is 
the  largest  exporter  of  common  soap  to  Italy  :  England 
stands  second,  followed  by  Germany.  Germany  heads 
the  imports  of  scented  soap,  but  the  quantity  is  not  great. 
The  importation  of  glycerin  soap  is  unimportant,  not  being 
more  than  100  quintals  a  year 

English  Patents. 

Oils  and  other  organic  bodies  ':    Decomposition  of . 

J.  Harvev,  Liverpool,  and  E.  T.   B.  Simpson,  Wake- 
field.    Eng.   Pat.   26,917,  Dec.  23,   1905. 

Fatty  oils  or  other  organic  bodies  are  subjected  in  a  closed 
vessel  to  the  simultaneous  action  of  steam  under  pressure 
and  an  electric  current,  with  the  object  of  effecting,  e.g., 
more  rapid  hydrolysis  of  glycerides  and  of  obtainfhg 
purer  products  and  a  larger  yield  of  glycerin.  The  process 
may  be  further  accelerated  by  the  introduction  of  zinc 
oxide,  lime,  or  other  suitable  substance  to  produce  a 
disintegrating  action.  The  electric  current  is,  as  a  rule, 
preferably  derived  from  an  exterior  source,  but  a  similar 
result  is  obtained  less  rapidly  by  means  of  galvanic  action 
produced  by  coupling  together  plates  of  copper  or  zinc 
completely  or  partially  immersed  in  the  contents  of  the 
vessel. — C.  A.  M. 

OUs  ;  Treatment  of  vegetable .     A.  J.  Boult,  London. 

From    A.    Van    de    Kerckhove.     Forest-16z-Bruxelles, 
Belgium.     Eng.  Pat.  21,172,  Sept.  24,  1906. 

This  is  a  process  for  treating  vegetable  oils,  notably  colza 
and  cottonseed  oils,  in  such  a  way  as  to  give  them  the 
physical  and  chemical  characteristics  of  animal 
oils.  For  this  purpose,  the  vegetable  oil  is  first  emulsi- 
fied, preferably  with  the  aid  of  compressed  air,  with  an 
equal  quantity  of  a  solution  of  "  sea  salt,"  the  amount  of 
the  salt  required  for  each  1000  parts  of  water  being  10  parts, 
less  1'13  part  for  each  0-002  degree  of  density  above  or 
below  0-963,  "  which  is  that  of  colza  oil."  Free  fatty  acids, 
if  present  in  large  excess,  should  be  removed  before  forming 
the  emulsion.  Albuminoid  matters,  &c.,  are  separated 
by  adding  to  the  emulsion,  preferably  during  agitation 
at  a  temperature  of  100"  to  105°  C,  a  small  proportion  of 
"  a  double  sulphate  of  soda  and  zinc  converted  into  a  base 
by  tin  chloride."  The  solid  glycerides  of  the  vegetable 
oil  (erucin,  &c.)  are  next  transformed  into  "  stearic 
glycerides  approximating  those  peculiar  to  animal  oil  " 
by  adding  to  the  emulsion  chlorine  peroxide  or  a  solution 
of  potassium  chlorate  in  hydrochloric  acid,  in  sufficient 
quantity  to  saturate  the  glycerides,  whilst  the  Iquid 
glycerides  (of  the  ethylic  and  allylic  series)  are  transformed 


by  the  addition  of  zinc  chloride  to  the  heated  mixture, 
followed  by  a  treatment  with  an  oxide  of  chlorine.  Claim 
is  also  made  for  the  addition  of  formal  lehyde  solution 
to  the  emulsion,  whilst  agitated  at  100°  to  130°  C,  with  the 
object  of  removing  diastase  and  other  enzymes,  and 
thiocyanates.  Lastly,  the  product  is  clarified  by  spread- 
ing a  thin  layer  of  finely  powdered  alumina  or  calcined 
alum  and  talc  over  the  surface  of  the  cooled  oil,  reheating 
the  whole  to  the  initial  temperature,  with  agitation, 
allowing  it  to  settle,  and  finally  filtering  the  oil. — C.  A.  M. 

Lubricating  composition.     F.    G.   Arceluz,   Bilbao,   Spain. 
Eng.   Pat.    18,810,  Aug.  22,   1906. 

Claim  is  made  for  a  composition  consisting  of  the  dried 
and  pulverised  pith  of  rushes,  reeds,  or  reed-mace 
thoroughly  incorporated  with  a  lubricating  oil.  It  is 
stated  that  the  mixture,  to  which  the  name  of  "  greasine  " 
is  given,  effects  a  saving  of  more  than  70  per  cent,  of  oil 
over  the  quantity  of  the  latter  required  for  lubricating 
when  used  alone. — C.  A.  M. 

Detergent    [for    wool,    fabrics,    <&c.].     H.    Jackson,     Eng. 
Pat.  6712,  March  20,  1906. 

Claim  is  made  for  the  use  of  a  solution  containing  about 
1  per  cent,  of  ammonium  oleate  without  material  excess 
of  ammonia.  This  solution  is  preferably  made  as  required 
by  mixing  oleic  acid  and  water,  and  adding  ammonia  in 
just  sufficient  quantity  to  effect  solution  of  the  acid. 
The  goods  to  be  washed  are  immersed  for  some  time  in 
the  solution  at  the  ordinary  temperature  and  subse- 
quently rinsed  with  water. — C.  A.  ^L 


United  States  Patents. 


J.    L    Orkin, 
Pat.  838,640, 


Oil-waste  ;    Apparatus  for   cleaning  . 

Assignor  to  J.  Isaacs,  Boston,  Mass.     U.S. 
Dec.  18,  1906. 

The  apparatus  comprises  a  steam  tank  having  a  perfor- 
ated inner  chamber,  a  steam-supply  pipe  opening  beneath 
this  inner  chamber,  and  a  vertical  shaft  with  agitating 
arms  within  the  inner  vessel,  which  can  be  made  to  revolve 
simultaneously  with  the  arms.  There  is  also  a  pipe  for 
supplying  water  to  wash  the  material  as  the  inner  vessel 
is  revolved  after  the  treatment  with  steam.  Or  there  may 
be  a  perforated  tray  supported  over  a  steam  pipe  or  coil 
within  the  tank,  and  provided  with  means  for  agitating 
the  material. — C.  A.  M. 

Oils ;     Apparatus   for   extracting   .     H.    A.    Silvera. 

Assignor    to    E.    H.    Fallows,    New    York.     U.S.    Pat. 
838,658,  Dec.  18,  1906. 

Claim  is  made  for  an  apparatus  divided  by  means  of  a 
diaphragm  into  an  upper  and  lower  chamber,  the  latter 
containing  two  or  more  vessels,  closed  at  the  bottom,  in 
which  the  material  is  digested,  whilst  a  space  is  provided 
between  them  through  which  the  heating  agent  contained 
in  the  upper  chamber  can  circulate.  There  may  also  be 
hollow  heating  shelves  projecting  inwards  from  the  sides 
of  the  digesting  vf  ssels  and  communicating  with  the  space 
between  them.  The  liberated  oil  can  rise  through 
opi'nings  in  the  diaphragm  into  the  upper  chamber,  where 
means  are  provided  for  drawing  it  off. — C.  A.  M. 

French  Patents. 

Fats  ;    Method  of  vurifying .     A.  E.  Urbain  and  A. 

Feige.     Fr.  Pat.  361,966,  Dec.  5,  1905. 

Claim  is  made  for  a  process  of  treating  oils  or  fats  with  hot 
alcohol  in  a  series  of  vessels  so  arranged  that  the  oil 
descends  from  vessel  to  vessel  whilst  the  alcohol  circulates 
in  the  opposite  direction,  or  vice  versa.  In  this  way,  the 
impure  oil  comes  first  into  contact  with  the  least  pure 
solvent  and  meets  a  continually  purer  alcohol  as  it  descends. 
Agitators  are  provided  within  the  purifying  vessels, 
together  with  means  for  heating  the  contents  to  about 
70°  C,  and  evaporating  and  condensing  the  alcohol  after 
the  extraction  is  complete. — C.  A.  M. 


»!•:  Cl.  XIII.-PIGMENTS.  PAINTS  ;    RESINS.  VARNISHES  ;   INDIA-RUBBER,  &c.       [March  15, 1907. 


8oQp:    Method  of  prwing  raifs  of  G.  Klinger. 

Pr.  Pat.  370.086.  Sept.  28.  1906. 

Thk  moltetl  .soap  is  i-oiuliuted  dirootly  from  tlu>  ooppor 
into  the  jwtvss  U'neath.  the  imnilil  of  which  is  iimdo  as 
loiig  as  jKissible  nnd  is  not  o#ih'il.  It  is  stated  tliat  soap 
thus  prfiwrtnl  is  lo.<s  friable  than  that  obtained  by  the 
ordinary  njothinl.  in  wlueh  it  is  exiKisid  to  changes  of 
tpn>i>eriitur\>. — i\  A.  .M. 


XIII.-PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;    INDIA-RUBBER,  &c 

{CoHlinued  from  page  100.) 

(.4.)_PIGMENTS.  PAINTS. 

UxrrED  States  P.^tent. 

IMopone  having  a   nulphile  of  baryta  base  ;    Method  of 

formation    of   a    .     L.    Brunet.    Brioude,    France. 

U.S.  Pat.  838.769.  Deo.  18,  1906. 

SlB  Fr.  Pat.  3t>0.517  of  1905  :  this  J..  1906,  486.— T.  F.  B- 

French  Patent. 

Paint  ■    M'liiufacturt  of  a  composition  to  be  used  as  . 

J.  F.  Villard.     Fr.  Pat.  369,829.  Sept.  18,  1906.     Under 
Int.  Conv..  June  13,  1906. 

ABOtT  4-5  kilos,  of  chalk  and  1-8  kilos,  of  flour  are  boiled 
with  about  9  litres  of  water  and  230  grins,  of  crlue.  and  the 
rt^sultine  paste  is  mixed  with  about  4-5  litres  of  linseed 
oil  and  about  2-225  litres  of  melted  rosin.  The  hot 
product  is  next  mixed  with  about  230  grms.  of  crude  larch 
resin  {poiz  ./'  rnleze)  melted  in  linseed  oil.  and  the  whole 
incorporated  with  white  lead,  a  siccative,  linseed  oil,  and 
a  colouring  matter.  For  painting  frescoes  or  interiors, 
s  Bolntion  of  about  450  grms.  of  beeswax  in  about  1-4  litres 
of  turpentine  oil  is  added  to  these  ingredients.  It  is  stated 
that  the  constituents  of  this  paint  do  not  separate  on 
standing  in  tins  or  when  dried  upon  a  surface. — C.  A.  M. 

(B.)— RESINS.  VARNISHES. 
Fbesch  Patent. 

Vamish.  tnnmel,  and  fUnvs  ;    Tran-npareiU  and  impermeable 

eomjn»iiion,  »UJsr( ptitdr  o/  utilisation  jar .      A.  Patat 

et  CV.     Fr.  Pat.  361,934,  I^c.  1,  1905. 

The  composition  con.^ists  of  a  mixture  of  amy!  acetate, 

f^w.tv.ii  .t..r!  «pirit,  castor  oil,  and  celhdoid  or  resin,  in  the 

'  ")f>ortion.t : — Amyl  acetate  (450  c.c),  methy- 

iTiH)  c.c),  castor  oil  (50  c.c),  and  celluloid 

\n  a   medium   for  gold  and   bronze   paints, 

.'  mixture  is  suitable  : — .\myl  acetate  (5W  c.c.) 

r  •  1  !<pirit(500c.c.),  and   gum  sandarac  (40  grms.). 

— G.  W.  McD. 

(C.)— INDIA-RUBBER.  &c. 

SuIfJ>Hr ;     Drlfrmiruitir/n    of in    vulcanised    india- 

T>J)>>*r    and     tuIAkt    mJ/Htitulr.    hy    Jjennstedl's    method. 
}'..   Ihtmar.     Cummi-Zeit..    1907,  21,  497. 

hfrm  nulphur  and  rhlorine  can  1)C  rapidly  and  accurately 

d^t»T"  '  —  '•■''-'  ..-.^-.i-  and  HuliHtitiites,  provided  that 

lanri:  arf    abwnt,    by    Dennstedt's 

mrth'  r,v  fombuMtion.     The  substance 

ta  Inimt  m  <>xvi(»-rt  iii  a  <  ombuntion  tulx-  in   which  is  a 

rifinp    r,t    f>|ntiniBfv|    fpiartr.   followed   by  one  or  more 
'      '  '        Tlif?    latter    is    kci)t  at 

rid   iilmorlm    the    Hiilplmr 

i^„,   .  ,,. ..,  ii.ite  and  fhlorific  resjKic- 

tiTcir.      Aft«T  '  the   al»ttf>rl)ent   is   mixed    with 

200  tx.  of  a  4  !'  '.lution  of  s/Klium  carbonate  or 

kiesrboiMte  nrui   ;>«  atf>t;it«d  in  p.  nhaking  machine  for  I — 2 
bona,  or  allowed  to  utand  for  24  hourH  with  rxcasional 


shaking.  Aliquot  parts  of  the  filtrate  are  then  suitably 
acidified  and  precipitated,  the  one  with  barium  chloride, 
the  other  with  silver  nitrate. — W.  A.  C. 

English  Patent. 

India-rubber  and  like  compositions  ;   Manufacture  of . 

P.  J.  Jackson,  London.     Eng.  Pat.  2791,  Feb.  5,  1906. 

Pulverised  slag  or  scoriie,  to  the  extent  of  10 — 20  per 
cent.,  is  added  to  caoutchouc  or  india-rubber,  and  the  whole 
mixture  hardened  or  vidcanised  as  desired.  The  object 
of  the  addition  of  slag  is  to  prevent  skidding  or  slipping 
when  the  composition  is  used  for  t\Tes.  Reference  is 
directed  to  Eng.  Pats.  2121  of  1889,  (^830  of  1896,  27.606 
of  1898.  and  5648  of  1904  (this  J.,  1898,  340;  1900,43; 
find  1905,  445).— G.  W.  McD. 

United  States  Patent. 

Rubber  ;    Apparatus  for   reclaiyning   waste .     E.    R. 

Sollidav.   Trenton,   N.J.     U.S.   Pat.   838,756,   Dec.    18, 
1906. 

The  patent  relates  to  an  apparatus  for  washing  waste 
rubber,  consisting  of  a  long  trough,  with  a  false  bottom, 
and  containing  water,  through  which  the  material  is  caused 
to  pass  by  means  of  a  series  of  revolving  paddle-wheels, 
which  are  so  arranged  that  spaces  are  left  between  adja- 
cent wheels  for  the  deposition  of  sand,  metals,  and  other 
foreign  substances  settling  out  by  gravitation.  The  blades 
of  one  paddle-wheel  move  in  the  opposite  direction  to  the 
blades  of  the  other,  "  where  they  describe  their  arc  of 
rotation  adjacent  to  each  other."  The  sand.  &c..  is  dis- 
charged through  valve-controlled  openings  in  the  false- 
bottom,  consisting  of  slits,  on  which  rest  revolving  tubes. 
The  washed  rubber  is  removed  by  means  of  an  endless 
conveyor. — A.  S. 

French  Patents. 

Plastic  and  elastic  material  [rubber  substitute].  P.  P. 
Orange  and  L.  L.  B.  Denis.  Fr.  Pat.  361,944,  Nov.  27, 
1905. 

A  plastic  and  elastic  material,  suitable  for  use  as  a  rubber 
substitute,  is  prepared  by  mixing  a  paste  obtained  from 
amylaceous  substances  with  saccharine  substances 
such  as  molasses  or  honey,  in  order  to  ensure  the  paste 
retaining  a  certain  quantity  of  water,  and  thus  preventing 
it  from  becoming  hard  and  brittle.  Other  substances,  such 
as  glycerin,  gelatin,  })arafifin  wax,  fatty  matters,  deliques- 
cent metallic  salts,  and  colouring  matters,  may  also  be 
added  to  the  mixture. — A.  S. 

Ebonite    or    india-rubber ;      Manufacture    of    substances 

analogous   to {from   nitrocellulose].     C.    Claessen. 

Fr.  Pat.  369,797,  Sept.  15,  1906. 

In  Fr.  Pat.  364,604  of  1906  (this  J.,  1906,  906)  claim  was 
made  for  the  preparation  of  substances  similar  to  celluloid 
from  2  parts  of  nitrocellulose  and  1  part  of  a  tetra- 
substituted  urea.  It  has  now  been  found  that  by  varying 
the  proportions  of  the  two  compounds,  substances  resem- 
bling ebonite  or  india-rubber  can  be  obtained.  Example. — 
83-3  parts  of  nitrocellulose  (  "  containing  40  per  cent,  of 
water"  )  are  mixed  with  50  parts  of  ethylmethyldiphcnyi- 
virea  and  sufficient  water  to  give  a  pasty  mass,  which  is 
heated  to  about  60°  C.  By  passing  the  product  between 
hot  rollers,  and  then  subjecting  it  to  the  simultaneous 
action  of  heat  and  ])rcssurc,  a  substance  resembling  ebonite 
is  obtained.  If  only  half  the  quantity  of  nitrocellulose 
mentioned  be  cm|)loyc(l,  the  resulting  product  is  similar 
to  india-rubber.  In  jilace  of  the  tetra-substituted  ureas, 
thio-ureas  or  chlorinated  ureas  may  be  employed. — A.  S. 

Rubber,  wood,  leather,  textiles,  d^c.  ;    Process  of  rendering 

impermeable.     A.  Baseir  and  R.  de  Fazi.     Fr.  Pat. 

370,043,  Sept.  26,  1906. 

The  claim  covers  the  use,  for  rendering  rubber,  wood, 
leather,  &c.,  imjiermeable,  of  a  solution  of  organic  sub- 
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stances,  such  as  spirit  of  turpentine,  resins  or  gums,  and 
phenols  in  suitable  solvents,  especially  in  a  mixture  of 
alcohol  and  ether.  The  process  is  intended  especially  for 
the  treatment  of  pneumatic  t\Te  covers. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(Continued  from  page  160.) 

Chromed    hide    powder.     J.    Paessler    and    W.    Appelius. 
Collegium,  1906,  412—415,  417—424,  425—434. 

The  authors  have  made  experiments  comparing  the 
different  methods  of  tannin  analysis.  They  state  that  the 
American  shake  method  gives  too  high  results  for  the 
non-tannins  as  compared  with  the  filter  bell  method. 
At  the  same  time,  they  agree  that  a  chromed  hide  powder 
gives  better  results  than  the  ordinary  white  hide  powder, 
and  state  that  a  somewhat  inferior  ordinary  powder  can 
be  improved  by  chroming.  By  using  a  chromed  powder, 
the  swelling  is  greatly  decreased  and  the  absorption  of 
tannin  is  more  complete,  hence  more  correct  non-tannin 
values  are  obtained.  Lightly-chromed  dry  hide  powder 
gave  better  results  in  the  filter  bell  than  ordinary  powder, 
and  also  than  a  heavily-chromed  dry  powder.  Employing 
lightly-clu'omed  powder  in  the  shake  method,  non-tannin 
results  agreeing  with  those  given  by  the  American  shake 
method,  but  higher  than  by  the  filter  bell  method  were 
obtained.  A  lightly-clrromed  powder  absorbs  neither 
grape  sugar,  cane  sugar,  nor  dextrin,  and  much  less  gallic 
acid  than  a  heavily-chromed  powder.  The  following  two 
methods  are  given  for  the  manufacture  of  a  lightly-chromed 
dry  hide  powder  to  be  used  in  the  filter  bell.  ( 1 )  500  grms. 
•of  unacidified  hide  powder  are  churned  with  10  litres  of 
water,  and  15  grms.  of  chrome  alum  dissolved  in  500  c.c. 
of  water  are  added  at  intervals,  the  chroming  extending 
over  3 — 4  days.  The  mass  is  squeezed,  and  well  washed 
with  distilled  water  until  free  from  sulphate,  when  it  is 
dried  and  ground.  (2)  To  1  kilo,  of  hide,  use  10  grms.  of 
chrome  alum  and  2| — 3  litres  of  water  ;  the  chrome  alum 
solution  being  added  at  intervals.  After  chroming,  the 
hide  is  twice  drummed  with  sodium  silicate  solution 
(10  grms.  of  sodium  silicate  and  2-5  litres  of  water  per  kilo. 
of  hide)  to  neutralise  acidity,  drummed  again  with  fresh 
water,  and  then  stretched  in  a  frame  to  dry.  After  drying, 
the  hide  is  ground. — ^H.  Br. 

Hide  powder  filter  and  the  American  shake  or  chromed  hide 
powder  methods  of  tannin  analysis  ;  The  relative  value 
of  the .     H.  C.  Reed.     Collegium,  1906,  437—452. 

In  the  estimation  of  soluble  solid  matter  present  in  a 
tanning  material,  the  official  method  of  the  International 
Association  of  Leather  Trades  Chemists  differs  from  that  of 
the  American  Leather  Chemists'  Association.  That  of  the 
former  chemists  consists  of  filtering  the  tanning  solution 
through  a  specially  devised  candle  filter,  under  reduced 
pressure,  the  insoluble  matter  in  the  solution  remaining  on 
the  exterior  of  the  filter,  and  an  aliquot  portion  of  the  filtrate 
being  evaporated  for  soluble  solid  matter.  The  American 
method  calls  for  filtration  through  S.  and  S.  590,  single, 
pleated,  filter  paper  with  the  aid  of  kaolin  ;  about  150  c.c. 
of  the  filtrate  being  discarded  before  collecting  the  100  c.c. 
used  for  the  determination.  The  I.A.L.T.C.  method  was 
exhaustively  studied  by  the  American  Association,  but 
was  proved  to  be  unreliable,  owing  probably,  as 
Procter  points  out,  "  to  some  variation  in  the  porosity  of 
the  candles  or  to  difference  in  the  extracts  which  come  before 
us."  Certain  extracts,  especially  quebracho,  pass  through 
the  candle,  even  after  filtering  considerable  quantities, 
in  a  very  turbid  condition,  and  the  analytical  results 
vary  in  a  very  marked  manner  from  those  obtained  by 
the  method  of  filtration  with  paper  and  the  use  of  kaolin. 
As  regards  the  estimation  of  non-tannin  matters,  the 
divergency  between  the  International  method  and 
the  American  method  is  very  considerable.  The 
former  method  consists  of  upward  filtration  through  a 
filter  bell  packed  with  unchromed  hide  powder,  the  first 
30  c.c.  of  the  filtrate  being  rejected,  and  the  next  50  c.c. 
being  evaporated  for  the  non-tannin  determination.    The 


American  shake  method  specifies  that  a  lightly-chromed 
wet  hide  powder,  containing  70 — 75  per  cent,  of  moisture 
and  of  an  amount  equivalent  to  12 — 13  grms.  of  dry  hide 
powder,  shall  be  shaken  in  a  mechanical  shaker  with 
200  c.c.  of  the  tannin  solution  for  ten  minutes,  the  mass 
squeezed  through  linen,  the  de-tannised  solution  filtered 
through  filter  paper  with  addition  of  kaolin,  and  100  c.c. 
of  the  clear  filtrate  evaporated  for  the  determination.  It 
has  been  shown  that  hide  has  an  affinity  for  non-tannins 
as  well  as  tannins,  and  this  is  more  marked  when  the 
hide  powder  is  used  in  a  filter  bell  than  when  used  in  the 
shake  machine.  The  explanation  of  this  is  simple.  In 
the  bell  method  the  solution  is  introduced  slowly  into  the 
beaker  in  which  the  filter  tube  is  placed,  so  that  it  may  be 
absorbed  and  rise  in  the  tube  by  capillary  attraction. 
The  slow  filtration,  together  with  the  slow  addition  of 
the  solution  previous  to  filtration,  permit  of  a  very 
thorough  tannage  of  the  hide  powder  at  the  base  of  the 
tube,  leaving  that  in  the  upper  portion  almost  entirely 
unacted  upon  by  the  tannin,  and  therefore  in  a  condition 
to  absorb  a  large  amount  of  non-tannin  matter.  In  the 
case  of  the  shake  method  the  whole  of  the  powder  is 
added  to  the  whole  of  the  liquor.  The  tannin  present 
acts  on  the  hide  powder  much  more  quickly  than  the  non- 
tannin,  tanning  the  exterior  and  thus  rendering  it  incapable 
of  absorbing  non-tannins. 

The  shap3  of  the  filter  tube,  the  speed  of  filtration,  the 
manner  in  which  the  tube  is  packed,  anJ  the  acidity  of  the 
hide  powder,  together  with  the  character  of  the  solution 
analysed,  are  points  that  lead  to  the  divergent  results  in 
the  filter  tube  method,  whereas  the  shake  method  is  not 
subject  to  these  variations. — H.  Br. 


Formaldehyde  in  the  testing  of  tanning  materials  ;  Notes 

on  the  use  of .     F.  Jean  and  C.  Frabot.  Collegium, 

1906.  435—436. 

Whilst  engaged  in  a  study  of  the  wood  and  bark  of  the 
mangrove  tree,  the  authors  noticed  that  a  warm  aqueous 
solution  of  the  bark  gave  a  heavy  precipitate 
with  formaldehyde  and  hydrochloric  acid.  On 
filtering,  the  filtrate  no  longer  contained  tannin, 
as  tested  with  sodium  acetate  and  iron  alum. 
Submitting  a  number  of  tanning  materials  to  this  re- 
action, it  was  found  that  whilst  the  catechol  tannins  were 
precipitated,  those  of  the  pyrogallol  group  remained  un- 
affected. By  this  means  it  is  hoped  to  be  able  to  detect 
certain  adulterants,  for  example,  chestnut  in  oak  extract, 
lentiscus  in  sumach.  The  precipitate  formed  by  the 
action  of  the  formaldehyde  and  hydrochloric  acid  is  stated 
to  be  a  product  of  condensation,  retaining  neither 
of  the  two  reagents,  and  it  is  hoped  to  work  out  a  method 
to  estimate,  quantitatively,  the  tannin  in  certain  tanning 
materials. — H.  Br. 


Chrome     liquors ;,   ^Basicity     of .      F.    K.    Kopecky. 

J.  Amer.  Leather  Chem.  Assoc,  1906,  1,  261—267. 

The  method  proposed  by  the  author  is  based  upon  the 
fact  that  the  whole  of  the  chromium  is  precipitated  as 
hydroxide  from  a  solution  of  chro  iiium  sulphate  or 
chloride  by  boiling  with  excess  of  magnesium  carbonate. 
In  a  portion  of  the  liquor  the  iron,  aluminium,  and 
chromium  are  determined  together  as  hydroxides,  and 
from  the  weight  of  the  combined  oxides,  expressed  in 
terms  of  chromic  oxide,  the  "  apparent  percentage  of 
chromic  oxide"  is  calculated,  and  is  used  in  estimating  the 
basicity  of  the  liquor,  since  the  iron,  aluminium,  and 
chromium  are  all  present  in  the  form  of  basic  salts.  A 
quantity  of  liquor,  corresponding  to  15-3  grms.  of  chromic 
oxide,  is  then  diluted  to  1  litre,  and  50  c.c.  are  heated 
gradually  to  boiling  with  2  grms.  of  magnesium  car- 
bonate. The  boiling  is  continued  until  carbon  dioxide  is 
no  longer  evolved,  and  the  liquid  is  tli  'i  cooled,  made  up 
to  100  c.c,  and  filtered  through  a  dry  filter.  In  50  c.c.  of 
the  filtrate,  the  magnesium  is  precipitated  as  oxalate, 
and  determined  as  oxide.  The  weight  (in  grms.)  obtained 
multiplied  by  four  gives  the  "  acidity  "  in  terms  of  mag- 
nesia per  10  grms.  of  chrome  alum  or  1-53  grms.  of  chromic 
oxide.     The    author    proposes    that    the    "  acidity "    of 
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chrome  liquors  be  expressed  in  centigrams  of  magnesia 
per  10  grins,  of  chrome  iihuii  or  1  •.");?  crms.  of  chromic 
oxide,  as  sho\>-n  in  the  following  table  : — 


B. 


C. 


Normal  chrom*'  alum  ...  Crs(S04)s 

Onr-tlurd     basic     chrome 

liquor rttlOH)slSO«)t 

Procter"*     basic     chrome 

Uquor.     10    of    chrome 

alum  and  3-5  of  wa:>)iinii 

»<^a    — 

T»o-thirJ»    basic   chrome 

liquor,     too     ba-vc     for 

practical  purpose*  ....        Cri(0H)4S04. 


Centigrms.  of  MgO 
per    1-53   gmis.   of 

CroOj. 
120-9 


80-6 


71-0 


40-3 


40-3  ,    80-6 


49-9       71-0 


80-6  .    40'3 


A.  =  Formula  of  active  component. 

B=  Total   acidity. 

C  =  Basicity  due  to  neutralisation  or  deficiency  of  acid. 

D  =•■  Aciditv  '■  of  basic  liquor. 

—A.  S. 

ResinoMa  spev  on  leather;  Notes  on  the  .     F.  Jean. 

Collegium,  1906,  363—366. 

Ok  examining  a  black  sheep-skin  lining  which  had  been 
sewn  up  into  a  garment,  it  was  found  to  be  marked  with 
little  yellow  transparent  resinous  drops,  spotted  over, 
but  not  })enetrating  the  skin,  and  exuding  chiefly  at  the 
holes  made  by  the  needle  with  which  the  skin  had  been 
sewn.  IhL-!  ^e^inous  matter  was  found  to  contain  a 
large  percentage  of  oxidised  oil,  and  free  fatty  acid. 
A  tanned  calf  skin  curried  with  dcgras  which  showed  the 
■une  defect  as  that  of  the  sheep  skin,  on  analysis  of  the 
resinous  matter,  showed  free  fatty  acids  and  oxidised 
ofl,  free  glycerin  being  absent  in  both  the  calf  and  sheep 
skin.  Another  sheep  skin  stuffed  with  linseed  oil  .showed 
spew  in  the  same  places  as  those  on  the  calf  skin,  the  fats 
u^ed  in  both  these  being  oxidisable  drying  oils.  It  was 
therefore  concluded  that  some  great  change  in  the  fats, 
used  for  currying  had  taken  place  in  the  interior  of  the 
skin.  A  probable  explanation  of  the  origin  of  this 
spew  may  be  that  the  presence  of  moisture,  heat, 
diastase*,  and  micro-organisms  present  in  the  skin  and 
fat  lead  to  oxidation  and  saponification,  setting  glycerin 
free,  which  is  retained  by  the  moLsture  of  the  skin,  and 
remilta  in  an  increase  of  fatty  matter,  with  which  the 
•kJD  is  faturate<l,  and  so  exudes  as  resinous  spews  at  the 
veakcMt  ]>art«  of  the  grain.  To  avoid  this  trouble  it  seems 
ad  vi»abie  to  dilute  degraw  which  have  an  oxidising  tendency 
(those  made  with  cod  oil),  with  a  non-drying  oil,  whale  oil 
for  example,  in  place  of  co<l  oil,  and  in  cases  where  linseed 
oil  is  necesaary,  to  dilute  this  drying  oil  with  anon-drying 
oil,  or  mineral  oil  ;  the  oils  used  being  well  settled,  as 
the  "  ffx)t«  "  apftear  to  lea<l  to  acidification  and  spewing. 
Some  cxyjeriments,  in  which  cod  oil  alone,  and  cod  oil  in 
prwence  of  itome  of  the  resinous  spews,  was  allowed  to 
Htand  ffJT  *ev«Tal  weeks  at  22^'  C,  showed  on  examination 
that  whilst  the  rod  oil  in  both  cases  ha<l  considerably 
thirki^ed,  only  in  that  containing  the  sjk-wh  were  micro- 
organisms found.  The  authrjr  thinks  that  it  is  y)re- 
to  »lat<-  that  the  sijews  were  caused  by  the  pre- 
of  micro-rjrKanisma,  but  is  bound  to  record  their 
[■umice. — H.  Bh. 

LtalktT  dyeing ;  Hfttnl  fij,tru  nren  in .    P.  Kauschke. 

Collegium.  IWMi,  .'>55— 360,  361—363. 

Ijr  tMining  akina  whi<  h  have  suV>»<equently  to  be  dyed,  a 
dark-«oioimd  leather  i*  iirfwlnced  where-  rndlerials  such 
a*  mimoaa  and  Cjuel>ra/  ho  have  U-en  u><ed  for  a  con.siderable 
Iragth  of  time,  but  the  colour  can  Ix-  very  much  improved 
rf  th«-  !«>«»h«T  '»  dnimmifl  inxuma^-h.  Sul|)hurir!  and  oxalic 
»'  fteu  uwi\   with    th«-    object    of   lightening  the 

•  le«th«T  l<«-ff/r«  flyeinc,  but  these  are  nf)t  to  be 
r..  ■-nil  .>!■.•  '  ■  —  •-..,.  frf  fr,.,.  a'id  left  in  the  skin 
will  in  a  •!,  usly  afTe*  t  the  Htrenj/th  of  the 

leather.     Tt  I   that  a  litfli-  ttfxlinm  acetate 

or  (ormale  in  tli«-  l«-alb»-f  a<'ted  a«  a  grKxl  jfreservative 
asainat  th^  tnjuriouH  efTwt  of  the  jirfKliictn  of  combustion 
of  ilhiininAtiDg  gM  ;    soditiin  UirmAtt:  acted  in  the  same 


way  as  sodium  acetate,  exerting  at  the  same  time  a 
liglitcniug  and  clearing  clTcct  on  the  leather,  without 
having  the  evil  elVeots  tliat  .sulpliuric  acid  had.  Stiasny 
found  that  formaldehyde  had  very  little  tendency  to  lighten 
the  colour  of  leather  ;  this  is  also  the  author's  experience, 
but  if  the  formaldehyde  contain  a  little  formic  acid, 
then  the  lightening  eflect  is  much  improved. — H.  Br. 

Engush  Patent. 

Tanning  and  depilating  hides  or  skins.     C.  J.  Glasel,  South 
Boston,  U.S.A.     Eng.  Pat.  2230,  Jan.  29,  1906. 

See  Fr.  Pat.  362,063  of  1906  ;   this  J.,  1906,  770.— T.F.B. 

French  Patents. 

Leather,    ski7is,    hoofs,    horn,    or    bone ;     Treatment    and 

"Utilisation  of  waste .     A.    G.    Inrig    and    H.     E. 

McKrell.     Fr.  Pat.  369,887,  Sept.  19,  1906. 

See  Eng.  Pat.  25,467  of  1905  ;  this  J.,  1907,  27.— T.  F.  B. 

Rubber,  wood,  leather,  textiles,  ike.  ;    Process  of  rendering 

impermeable.      A.    Basevi    and    R.  de  Fazi.     Fr. 

Pat.  370,043,  Sept.  26,  1906.     XIIIC,  page  212. 

Ossein  ;     T rans formation   and   applications   of .     A. 

Helbronncr  and  E.  A.  Vallee.  First  Addition,  dated 
Sept.  12,  1906,  to  Fr.  Pat.  361,796,  Sept.  26,  1905 
(this  J.,  1906,  1227). 

The  present  addition  relates  to  improvements  in  the 
process  of  converting  ossein  into  a  coagulable  product  by 
digesting  it  with  alkaline  solutions  at  a  temperature 
below  60°  C.  These  consist  in  washing  the  alkaline  mass 
thus  obtained,  after  neutralising  it  if  desired,  with  saline 
solutions  (ammonium  sulphate)  in  which  it  is  insoluble, 
with  the  object  of  removing  the  excess  of  alkali  and 
mineral  salts.  The  product  is  then  di.ssolved  iru  a  suitable 
solvent,  and  treated,  in  the  form  of  threads,  films,  or  the 
like,  with  a  coagulating  agent,  such  as  zinc  chloride, 
ammonium  sulphate,  sodium  chloride,  alcohol,  tannin, 
&c.  The  product  may  also  be  treated,  either  before  or 
after  coagulation,  with  formaldehyde.  The  coagulated 
material  may  be  mixed  with  waste  hair,  or  animal,  vege- 
table, or  mineral  fibres  for  the  production  of  a  kind  of 
artificial  leather. — A.  S. 


XV.— MANURES,   &c. 

{Continued  from  page  160.) 

Syrup;  Experimental  work  in  the  production  of  tabic at 

Waycro88,Oa.,  1905.     H.W.Wiley.     XVI.,  page  215. 

English  Patent. 

Manure-t ;   Artificial ,  and  processes  of  manufacturing 

the  same.  W.  P.  Thompson,  London.  From  J. 
Schlutius,  Karow,  Germany.  Eng.  Pat.  26,887, 
Dec.  23,  1905. 
The  manure  is  a  "  potassium-phosphorus-saltpetre- 
nitrogen  product,"  obtained  by  mixing  with  phosphates, 
fjotassium  salts  (crude,  or  their  waste  lyes),  and  treating 
the  mixture  with  compounds  of  oxygen  and  nitrogen, 
especially  nitric  acid,  the  proportion  of  which  may  be 
reduced  in  presence  of  chlorides.  A  claim  is  made  for  the 
apy)lication  to  the  purpo.ses  of  the  invention  of  the  pro- 
ducts of  the  oxidation  of  atmos|)heric  nitrogen. — E.  S. 


XVI.— SUGAR.  STARCH,  GUM,  &c. 

{Continurd  from  j>age  161.) 

Beetroot ;    Objectionable  niirogenoua  matter  in  .     K. 

Andrlik.  Z.  Zuckerind.  Bcihrn.,  1907,  81,  277—284. 
The  author  has  investigated  the  conditions  which  influence 
the  storage  of  objectionable  nitrogenous  matter  (t.e.. 
melassigenic  nitrogenous  matter  ;  see  this  J.,  HK)5,  808) 
in  the  beetroot.  His  conclusions  are  as  follows  :— -The 
accumulatitm  of  objectionable  nitrogenous  matter  in 
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root  is  much  increased  by  a  deficiency  of  rain  diiring  the 
growth  of  the  crop :  in  the  very  dry  season  of  1904.  the 
amount  of  such  nitrogen oiis  matter  was  2 — 3  times 
that  accumulated  in  normal  seasons.  The  capacity  of 
the  root  for  accumulating  objectionable  nitrogenous 
matter  varies  according  to  the  kind  of  seed  employed. 
Fertilisation  with  nitrogenous  manure  alone  (in  the  form 
of  saltpetre,  ammonia,  or  amino-nitrogen)  increases 
the  content  of  objectionable  nitrogen  ;  the  harmful 
effect  of  an  abundant  supply  of  saltpetre  may  be  partially 
prevented  by  the  simultaneous  addition  of  potash  and 
superphosphate.  Stable  manure,  up  to  a  quantity  of 
60,000  kilos,  per  hectare,  does  not  cause  an  accumulation 
of  objectionable  nitrogenous  matter  in  normally-developed 
roots. — L.  E. 

Press   diffusion    process  ;     Hyross-Rak    continuous . 

K.  Andrlik,  V.  Stanek,  and  J.  Urban.  Z.  Zuckerind. 
Bohm.,  1907,  31.  284—290.  (See  also  this  J.,  1904, 
831.) 

The  inventors  of  this  process  have  claimed  the  following 
advantages  for  it : — The  loss  of  sugar  in  the  extracted 
slices  is  normal.  The  diffusion  juice  may  be  obtained 
of  any  desired  density  (up  to  that  of  the  beetroot  juice 
itself),  and  its  coefficient  of  purity  is  at  least  about  0-5  per 
cent,  higher  than  that  of  the  juice  obtained  by  other  pro- 
cesses. The  water  required  for  diffusion  amounts  to  only 
30 — 40  per  cent,  of  the  weight  of  the  beetroot.  The  content 
of  dry  substance  in  the  slices  is  at  least  20  per  cent.  No 
diffusion  waste-water  is  produced,  and  the  labour  required 
is  moderate.  The  authors  have  investigated  the  process, 
and  consider  that  the  above  claims  are  justified.  The 
loss  of  beetroot  fibre,  which  is  carried  away  with  the 
waste  waters  in  other  processes,  is  avoided.  Since  the 
slices  obtained  by  this  process  contain  so  much  dry 
substance,  the  process  of  di'ying  them,  for  storage  purposes, 
should  be  relatively  cheap. — L.  E. 

Hydrosulphites  ;    Employment  of  crystallised »i  sugar 

factories  and  in  distilleries.  L.  Descamps.  Bull. 
Assoc,  aiim   Sucr.  et  Dist.,  1907,  24,  875—876. 

Calcium  (or  sodium)  hydrosulphite  is  a  valuable  agent 
for  the  decolorisation  of  sugar  juice,  syrup,  or  massecuite; 
in  the  presence  of  lime  it  decomposes  thus  :  CaS204-f 
Ca(OH)2  =  2CaS03-fH2.  Both  the  sulphite  and  the 
nascent  hydrogen  produced  in  this  way  exert  a  decolorising 
action  on  the  juice  or  syrup.  The  hydrosulphite  is  a  more 
efficacious  decolorising  agent  than  sulphite  ;  a  smaller 
quantity  of  the  former  may  be  used,  danger  of  incrustation 
being  thereby  avoided.  Hydrosulphite  treatment  does 
not  exclude  the  use  of  sulphite,  which  may  be  employed 
either  before  or  after  the  hydrosulphite  for  the  purpose 
of  economising  the  latter. — L.  E. 

Sugar  juice  ;    Elimination  of  potash  and  soda  from 

by  means  of  aluminium  silicate.  R.  Gans.  Z.  Ver. 
deut.  Zuckerind.,  1907,  206—217. 

Hydrated  silicates,  both  natural  and  artificial,  are 
capable  of  withdrawing  the  bases  from  alkaline  and  neutral 
salt  solutions.  This  action  is  due  to  (1)  formation  of 
insoluble  double  silicates  ;  (2)  exchange  of  the  base  or 
bases  in  the  silicates  with  the  bases  in  the  solution. 
Riimpler  has  proposed  the  employment  of  calcium- 
aluminium  silicate  for  the  purpose  of  removing  potash 
from  sugar  juice  or  molasses  and  thus  facilitating  the 
crystallisation  of  the  sugar  (since  potassium  salts  are 
generally  considered  to  exert  a  very  great  melassigenic 
action).  The  author  has  found  that  by  filtering  a  sample 
of  molasses  through  calcium-aluminium  silicate,  the 
greater  part  of  the  potash  and  a  considerable  part  of  the 
soda  are  removed  from  the  molasses,  their  places  being 
taken  by  an  equivalent  quantity  of  lime.  The  calcium- 
aluminium  silicate  may  be  regenerated  by  washing  the 
exhausted  silicate  (t.e.,  the  silicate  saturated  with  soda 
and  potash)  with  calcium  chloride  solution.  It  is  pre- 
ferable to  subject  the  thin  juice  rather  than  the  molasses 
to  this  process,  since  the  exchange  of  potash  for  lime 
is  effected  most  readily  in  dilute  solution,  and  also  because 
the  sugar  can  be  more  easily  extracted  from  the  exhausted 
silicate.     Experiments    on    thin    juice    showed    that    the 


massecuite  obtained  from  juice  which  had  been  subjected 
to  the  above  treatment  was  of  lighter  colour,  and  crystal- 
lised more  rapidly  and  completely  than  the  massecuite 
obtained  from  juice  which  had  not  been  so  treated.  The 
alkalinity  of  the  juice  is  not  at  all,  or  onlv  very  slightly, 
affected  by  the  silicate  filtration.  On  the  assumption 
that  only  5(3  per  cent,  of  the  double  silicate  is  utilised,, 
and  that  the  silicate  is  regenerated  four  times  in  twentv- 
four  hours,  about  2000  kilos,  of  silicate  would  be  required 
in  a  factory  in  which  650,000  kilos,  of  thin  juice  are  dealt 
with  daily.  A  solution  of  potassium  and  sodium  chlorides 
is  obtained  as  a  by-product  of  the  above  process.  Bv 
filtering  this  solution  through  ammonium-aluminium 
silicate,  the  ammonia  is  replaced  by  potash  and  to  a  less 
extent  by  soda  ;  the  ammonia  in  the  filtrate  may  be 
recovered  by  distillation,  and  the  potash  and  soda  may  be 
obtained  from  the  silicate  by  treating  the  latter  with 
ammonium  carbonate,  whereby  potassium  and  sodium 
carbonates  are  formed  and  ammonium-aluminium  silicate 
is  regenerated.  The  purification  of  sugar  juice  on  the 
large  scale  by  the  silicate  process  has  given  satisfactory 
results,  so  far  as  it  has  been  investigated.  The  author 
also  points  out  that  filtration  through  sodium  aluminium, 
silicate  presents  a  ready  means  whereby  water  may  be 
rendered  suitable  for  steam  boiler  supply. — L.  E. 

Syrup  ;    Experimental  work  in  the  production  of  table 

at  Waycross,  Ga.,  1905.  H.  W.  Wilev.  U.S.  Dep. 
Agr.,  Bureau  of  Chemistrv.  Bull.  Xo.  103,  1906,  1—38. 
[T.  R.] 

The  average  quantity  of  s\Tup  per  ton  (American,  of 
2000  1b.)  of  sugar  cane,  obtained  at  the  experimental! 
sjTup  factory  at  Waycross  in  the  season  1905 
was  21-87  galls.  The  average  percentage  contents 
of  the  constituents  of  the  finished  svTups  were : 
Total  solids,  75-73  ;  sucrose.  46-05  ;  reducing  sugar,. 
24-49.  The  ratio  of  the  total  sugar  to  the  total 
solids  showed  that  the  finished  svrups  were  com- 
paratively free  from  soluble  non-sugar  ;  the  average 
percentage  of  total  sugar,  calculated  on  total  solids, 
was  93-11.  The  effect  of  the  following  fertilisers  on  the 
growth  of  the  cane,  during  the  years  1902—1905  was- 
also  investigated. 

Normal  formula  for  I  ton  (2;)00  lb.)  of  fertiliser;  normaU 
ration,  12(30  lb.  per  acre. 


Ingredients.                       .  lb.  per  ton. 

Ibv  per  acre. 

Acid  phosphate  (14  per  cent.  PzOs). 
Upland  cottonseed  meal  (8  per  cent,    i 
NH3) i 

1,200 

400 
200 
200 

720 

''40 

Nitrate  of  soda  (19  per  cent.  XH3) 
Muriate  of  potash  (50  per  cent.  K2O) 

120 
120' 

Revised  formzda  for   I   ton  of  fertiliser  ;    no 
1200  lb.  per  acre. 

rimd  ration. 

Ingredients.                           lb.  per  ton. 

lb.  per  acre 

Acid  phosphate  (14  per  cent.  PoOj). 
Upland  cottonseed  meal  (8  per  cent. 
XH3) . . 

1,400 

300 
100 
200 

840 
180 

Nitrate  of  soda  (19  per  cent.  NH3I 
Muriate  of  potash  (50  per  cent.  K2O) 

60 
120 

The  above  fertilisers  were  found  to  give  very  good 
results  ;  the  average  results  of  the  experiments  indicated 
that  the  amount  of  the  crop  of  sugar  cane  may  be- 
approximately  doubled  by  the  application  of  an  amount 
of  plant  food  represented  by  the  normal  formula. — L.  E. 

Carbohydrates  ;     Separation    of by    means    of    pure 

i/easts.     J.    Konig    and    P.    Hormann.     Z.    Untcrsuch. 
"Xahr.  u.  Genussm.,  1907,  13,  113—132^ 

The  authors  have  investigated  the  fermentation  of  a. 
number  of  carbohydrates,  viz.,  dextrose,  Itpvulose,  maltose, 
sucrose,  and  dextrin,  by  various  pure  yeast  varieties, 
with  a  view  to  elaborating  methods   wherobv   mixtures 
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•of  these  c*rboh>-drates  may  be  analysed.  The  dextrin 
emji|o\Td  was  obtained  from  three  sources,  tt;..  oom- 
nwroial  aokl  dextrin,  malt  dextrin,  and  honey  dextrm  ; 
the  aoiil  and  malt  dextrins  \ven>  eaoh  separated  into  two 
gTOui«»  bv  fraitional  alioholio  jireoipitation.  each  group 
Winu  examinetl  separately.  Exjioriments  were  first  made 
on  the  indivitlual  earlmhydrates  (with  the  exception  of 
dextn>!se  and  la'vuKxse,  which  were  investigated  together). 
The  sei^ration  of  the  following  mixtures  was  then 
examineii  -  —  IVxtrose  and  la-vulose  from  sucrose; 
from  maltose  ;  and  from  dextrin.  Dextrose.  la>vulose, 
and  sucri*«e  from  dextrin.  Dextrose.  Uvvulose. 
sucroeie.  and  malttvse  from  dextrin.  Finally,  some 
commercial  suvrar  proiiucts  were  investigated.  The 
chief  conclusions  drawn  from  the  exjieriments  were 
as  follows  -—In  the  analysis  of  mixtures  of  sugars,  the 
fermentation  methotl  is  only  applicable  in  cases  where 
t'  ,  nt  to  Iv  determined  is  alone  left  unfcrmented 

-;   or  veasts  employed  ;    the  determination  of 

t;.,    ,,d  sugar  from  the  loss  in  weight  due  to  evolution 

of  carbon  dioxide,  does  not  always  give  accurate  results. 
The  separation  of  dextrin  from  sugars  by  means  of  yeast 
fermentation  furnishes  a  more  accurate  method  of 
estimating  dextrin  than  does  the  alcoholic  precipitation 
process  :  the  former  method  requires  more  time  however. 
A  quantitative  fermentation  of  pure  sugars  requires  an 
average  time  of  tive  to  six  days,  and  maltose,  in  presence  of 
dextrin,  requires  two  to  three  days  longer.  The  fer- 
mentation u«  considerably  quicker  in  the  case  of  sugar 
products  which  already  contain  the  necessary  nutrient 
-salts.  The  fermentation  method  is  specially  useful  for 
the  separation  of  dext.-ose  from  maltose,  since  no  other 
tru-stworthy  methotl  is  known  ;  it  is  indispensable,  for 
instance,  in  the  examination  of  starch  svrup  and  starch 
sugar.  For  the  determination  of  a  mixture  of  dextrose, 
la?vulose,  sucrose,  and  maltose,  as  well  as  for  the  complete 
analvsis  of  starch  sugar  and  s\Tup,  the  yeasts  Torula 
pulcherrima,  S.  marrianuji,  and  the  bottom  yeast  from 
Dantzig  Jopen  beer  are  mast  suitable  ;  the  first  of  these 
yeasts  ferments  dextrose  and  Isvulose.  the  second  ferments 
dextrose,  la?vulose,  and  sucrose,  and  the  last  ferments 
dextrose,  lavuloee,  sucrose,  and  maltose. — L.  E. 
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petUojtes  ;   Quantitative     determination 
A.  JoUes.     XXIIL,  page  226. 
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Soluble  gtarch  :    Prfparntion  of by   means  of  formic 

arid.     Welwart.     Chem.-Zeit.,    1907,    31,  126.  | 

!  -t  mean.s  of  converting  starch  into  the  soluble 

•i  w  to  lK)il  the  thin  paste  with  a  little  formic 
■i  w  sul.>sequently  completely  expelled  by  a 
•i_'.     Owing  to  this  action  upon  starch,  formic 

1  ,  .;..  liitable  for  the  preparation  of  stiffening  agents, 
-tarch  iM^'oming  much  thinner  than  when  acetic  acid    i 

-  d.— C.  A.  .M. 

P^NGLisH  Patent. 

.Sugar;  Centrilugal  machines  used  in  the  manufacture  of 

.      A.   .\hrl»ere,   Halle  aS.,  Germany.      Eng.  Pat. 

1859,  Feb.  «).  VMW>.  '  t 

l5  making  plates  or  bant  of  sugar  in  moulds  carried  in    | 

Imen  plarwl  in  the  centrifugal  machines,  it  is  necessary, 

in  order  that  the  moulds  shall  Im;  full  after  the  removal 

nf  thf  'vnip,  to  add  a  certain  excess  of  the  massecuite  to 

•I",  and  to  rut  out  the  excess  after  the  sugar 

•d.     For  thi«  purjKjsc,  in  the  present  invention, 

'    ■'•d.    which   fits  exu/itly   in   the 

)'■  the  liner.     By  the  rotation 

ugar  in  this  free  M[)acc  is  cut 

away,   and    the    bant   of   Hu^ar  can    be  ejected   from   the 

moulds   by  a   me<'hani<-al  ejecting  device.     If  the   layers 

of  HUgar  whirh  have  to  l»e  cut  away  are  not  very  thick, 

a  ring-ahayird  %tTA\>n  can  lie  UHcd  instea<l  of  the  saw. 

-J.  F.  H. 
UiiiTBD  States  I'atent. 
Smgar  rnnr  ;  M'fh/>'l  of  fztrnrting  ^nrrtuirinc  mutirr  from 

.     .M.  K.  .>|i»lman.  \cw  York.     L'.H.  Pat.  H3S,818, 

r>ec.   18.  \\*W,. 

The  nuffar  cane  m  fimt  flattened  by  cninhing ;  it*  weight 
nd  Tonime  are  tbua  reduced  by  4i)—!H)  per  cent.,  owing 


to  expression  of  juice.  It  is  then  cut,  at  right  angles 
to  the  length  of  the  cane,  into  chips  less  than  1  inch 
long.  The  chips  are  repeatedly  immersed  in  water, 
whereby  they  expand  and  become  filled  with  water. 
The  liquid  contents  of  the  chips  are  expressed  and  collected 
after  each  immersion. — L.  E. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

[Continued  from  page  163.) 

Barley  corns  ;  Kiln-drying  the   "  swimmer  " .        K. 

Michel.     Woch.'f.  Brau.,  1907,  24,  90—91. 

It  is  pointed  out  that  the  "  swimmer  "  corns  floated  off 
from  the  steeping  cisterns,  which  ought  to  be  dried  in  a 
kiln  and  sold  as  fodder,  are  frequently  allowed  to 
putrefy,  or  are  otherwise  wasted.  No  special  kiln  is 
required  for  drying  these  corns,  but  a  corner  of  the  upper 
floor  of  the  ordinary  malt  kiln  can  be  partitioned  off 
for  the  purpose.  The  "  swimmer  "  barley  is  distributed 
on  the  ordinary  perforated  trays,  and  is  dried  by  hot  air 
from  the  lower  kilning  floor.  After  drying,  it  should  bo 
sifted  to  remove  particles  of  straw  and  foreign  matters  ; 
the  yield  amounts  to  1-5 — 2  per  cent,  of  the  total  barley 
steeped.— J.  F.  B. 

Hops  ;   Valuation   of .     G.    Coez.     Bull.    Soc.    Chim. 

Nord,  France,  1906,  152 ;    Analyst,  1907,  32,  51. 

The  amount  of  substances  that  can  be  extracted  from 
hops  by  crystallisable  benzene  is  stated  to  vary  with 
the  quality  of  the  sample.  Thus,  in  the  case  of  28  different 
kinds  examined  by  the  author,  the  quantity  of  extract 
obtained  by  extracting  10  grms.  of  the  powdered  hops 
in  a  Soxhlet  extractor  ranged  from  12-85  per  cent,  to 
19-05  per  cent.,  the  best  qualities  giving  the  most ;  and 
classification  of  the  hops  in  accordance  with  these  results 
agreed  with  the  selection  of  specialists.  Untreated  hops 
yielded  a  green  extract,  whilst  that  from  sulphured  hops 
was  yellowish-brown  in  colour.  On  extracting  the 
residual  hops  with  ether,  only  an  additional  0*16  per  cent, 
to  0-30  per  cent,  of  substances  was  removed,  whilst  a 
third  extraction,  with  alcohol  as  solvent,  yielded  8  per  cent, 
to  11-5  per  cent,  of  dark  astringent  substances,  and  a  final 
extraction  with  water  removed  from  8-1  per  cent,  to  9'25 
per  cent,  of  soluble  substances.  The  proportion  of  tannin 
in  the  samples,  determined  by  Loewenthal's  method, 
varied  from  3-4  per  cent,  to  4-8  per  cent.  ;  but  in  the 
author's  opinion,  no  conclusion  as  to  the  quality  of  hops 
can  be  based  on  this  factor. — C.  A  M. 

Wildier's  "  bios  "  ;  Preparation  of in  the  pure  state. 

R.  Devloo.     La  Cellule,  1906,  23,  361  ;  Woch.  f.  Brau., 
1907,  24,  68—71. 

The  existence  of  Wildier's  "  bios  "  has  been  a  subject 
of  dispute  ever  since  the  hypothesis  was  first  formulated 
in  1901.  The  author  now  claims  to  have  isolated  this 
ivctive  principle  in  an  approximately  pure  form.  Biosine 
is  a  mono-amino  organic  base,  similar  to,  but  not  identical 
with,  choline.  It  occurs  together  with  about  an  equal 
proportion  of  choline  as  one  of  the  bases  of  ordinary 
lecithin.  The  amino  group  still  contains  one  unsubstituted 
hydrogen  atom,  since  the  base  is  precipitated  by  a  mixtuie 
of  mercuric  chloride  and  barium  hydroxide,  and  is  soluble 
in  phosy)hoMU)lyl)(lic  acid.  Biosine  is  readily  soluble  in 
water,  and  is  non-volatile  ;  its  hydrochloride,  sulphate, 
and  oxalate  are  soluble  in  water,  and  in  75  per  cent, 
alcohol.  It  is  incomjjletely  jjrecipitated  by  alcohol  of 
above  80  per  cent,  strength,  and  by  mixtures  of  80  i)er  cent, 
alcohol  with  ether,  acetone,  or  chloroform.  Choline  and  its 
decomi)osition  products  have  none  of  the  physiological 
pro[K;rtics  of  biftsine,  which  has  not  been  identified  with 
any  of  the  known  bases.  Biosine  is  widely  distributed 
in  nature,  and  can  be  jirepared  from  commercial  lecithin, 
or  more  cheaply  from  dried  yeast.  According  to  quanti- 
tative meaHuromcnts  with  purified  biosine  in  mineral 
nutrient  media,  biosine  ia  completely  assimilated  by 
yeast. — J.  F.  B. 
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Fermentable    sugar ;     Lohnstein's    saccharometer    for    the 

determination  of .     F.  Schonfeld.     Woch.  f.  Brau.. 

1907,  24,  45—50. 


15c 


not 


•orrected 


Lohnstein's  fermentation  saccharo- 
meter (see  Fig.)  is  described  in 
Eng.  Pat.  26,264  of  1905  (this  J., 
1907,  115).  The  graduations  of 
the  vertical  graduated  tube  show 
directly  the  proportion  of  ferment- 
able sugar  in  terms  of  grms.  of 
maltose  per  100  c.c.  in  the  wort. 
The  ratio  of  j'^east  (0-2  c.c.  of  a  con- 
centrated suspension)  to  beer  wort 
(0-5  c.c.)  used  is  very  high,  but  in 
spite  of  this  the  author  found  that  it 
was  necessary  to  allow  the  fermenta- 
tion to  proceed  for  24  hours  at 
27°  C.  before  the  evolution  of 
carbon  dioxide  was  complete.  Dupli- 
cate determinations  were  found  to 
agree  in  a  satisfactory  manner,  but 
the  results  obtained  with  this 
apparatus  could  not  be  made  to 
coincide  sufficiently  well  with  those 
recorded  by  the  ordinary  attenua- 
tion method.  The  results  depend 
very  largely  on  the  '  physiological 
condition  of  the  yeast,  being  very 
much  too  high  when  a  fresh  vigorous 
culture  is  employed.  This  error  is 
to  some  extent  caused  by  the 
autofermentation  of  the  glycogen 
in  the  yeast  itself,  but  it  can- 
in  anj'  reliable  manner  either  by 
blank  fermentations  or  bj^  storage  of  the  yeast.  When 
old  cultures  of  yeast  are  employed,  top  fermentation  beer 
yeast  yields  results  of  a  fair  degree  of  approximation, 
but  with  bottom  fermentation  and  distillery  yeasts  the 
numbers  are  still  unreliable. — J.  F.  B. 

Whey  and  skim  milk  for  diluting  molasses  in  the  manu- 
facture  of  alcohol ;     Use  of .     Von   Bohle.  Centr. 

Zuckerind.,   15,   68 — 70  ;    Chem.   Abstr.,   Amer.  Chem. 
Soc,  1907,  218. 

The  author  calls  attention  to  the  numerous  difficulties 
in  connection  with  the  utilisation  of  skim-milk  and  whey 
from  creameries  and  cheese  factories,  and  suggests  that 
these  by-products  be  used  in  diluting  molasses  for  fer- 
mentation. In  this  manner  the  milk  sugar,  which  makes 
up  about  5  per  cent,  of  whey  and  skim  milk,  could  be 
worked  up  into  alcohol  with  considerable  profit. 

Fermentation ;  Intermediate    products    of    alcoholic . 

A.  Slator.     Ber.,  1907,  40,   123—126  (see  also  this  J., 
1906,  227). 

BucHXER  and  Meisenheimer  consider  (this  J.,  1904,  262  ; 
1905,  246)  that  lactic  acid  is  an  intermediate  product  of 
alcoholic  fermentation.  Continuing  his  previous  work, 
the  author  has  obtained  the  following  results  : — Lactic 
acid  is  either  not  fermented  at  all  by  yeast,  or  only  to 
a  very  slight  degree.  Very  dilute  solutions  of  lactic  acid 
(below  aV/500)  are  without  toxic  effect  on  the  activity  of 
yeast ;  stronger  concentrations  are  only  slightly  inhibitive. 
The  action  is  practically  the  same  as  that  of  acetic  acid  of 
like  concentration.  When  relatively  considerable  quan- 
tities of  lactic  acid  were  added  to  dextrose  solution  under- 
going active  fermentation,  not  more  than  about  8  per  cent, 
of  the  lactic  acid  was  destroyed.  If  lactic?  acid  were  an 
intermediate  product  of  alcoholic  fermentation,  much 
larger  proportions  of  the  lactic  acid  must  have  been 
destroyed,  and  its  disappearance  must  have  been  rapid. 
The  lactic  acid  formed  during  alcoholic  fermentation  must, 
therefore,  be  a  by-product,  and  not  an  intermediate 
product. — L.  E. 

Carbohydrates ;    Separatio7i   of   by   m^ans   of    pure 

yeasts.     J.  Konig  and  P.  Hermann,  XVI.,  page  215. 

Hydrosulphites ;    Employment  of  crystallised in  sugar 

factories  and  in  distilleries.   L.  Descamps,  XVI.,  page  215. 


English  Patents. 

Beer  and  the  like  ;    Apparatus  for  cooling  and  carbonating 

.      L.    Chew   and   H.    J.    West   and    Co.,    Surrev. 

Eng.  Pat.  1326,  Jan.  17,  1906. 

The  beer  enters  a  vertical  cylindrical  vessel  by  a  pipe 
which  terminates  in  a  perforated  tubular  ring  above  the 
uppermost  convolution  of  a  cooling  coil.  The  beer 
trickles  over  the  surface  of  the  coil  and  accumulates  at  the 
bottom  of  the  vessel.  Carbon  dioxide  enters  by  a  nozzle 
projecting  through  the  bottom  of  the  vessel  to  a  point 
somewhat  below  the  normal  level  of  the  beer  ;  the  nozzle 
is  provided  with  a  short  fitting  with  trumpet-shaped 
ends,  the  level  of  the  beer  in  the  fitting  coinciding  with 
that  in  the  vessel.  The  gas  issuing  from  the  nozzle 
causes  a  flow  of  beer  through  the  fitting  and  sprays  it  out 
of  the  upper  end  of  the  latter.  A  floating  valve  in  the 
beer  outlet  pipe  prevents  escape  of  gas  from  the  vessel ; 
a  second  floating  valve,  controlling  the  beer  inlet  pipe, 
prevents  too  great  an  accumulation  of  beer  in  the  vessel. 
.4  by- pass  pipe  and  loaded  valve  control  the  pressure 
in  the  beer  inlet  pipe.  A  three-way  cock  permits  of  the 
beer  being  pumped  through  the  inlet  pipe,  either  from  the 
beer  supply,  or  from  the  bottom  of  the  vessel. — L.  E. 

Spirituous  liquors  ;    Processes  for  treating .     H.   H. 

Cousins.  Kingston.  Jamaica.     Eng.  Pat.  16,741   July  24 
1906. 

Liquors  containing  volatile  organic  acids,  such  as  lees 
and  other  waste  distillery  liquors,  are  neutralised  with 
lime  and  evaporated  to  dryness.  The  mixture  of  dry 
organic  salts  is  introduced  into  the  liquid  to  be  distilled 
(such  as  so-called  high  wines,  low  wines,  spirit,  &c.),  a 
slight  excess  of  sulphuric  acid  is  added,  and  the  whole 
gently  stirred  for  12 — 24  hours  in  order  to  promote 
etherification.  The  spirit  thus  treated  is  filtered,  if 
necessary,  and  then  distilled.  By  this  process,  the  ether 
content  of  spirituous  liquors  may  be  largely  increased. 

— L.  E. 

Brewers'  refuse,  grains,  and  the  like  ;   Apparatus  for  drying 

.     E.   Makin,  jun.,  Ainsworth,  Lanes.     Eng.  Pat. 

5223,  March  3,  1906. 

This  is  a  modification  of  the  process  described  in  Eng. 
Pat.  9835  of  1895  (this  J.,  1896,  367),  in  which  the  rotating 
drum  there  specified  is  replaced  by  a  long  pipe  or  flue, 
in  connection  with  a  fan.  The  material  to  be  dried  is 
introduced  by  a  hopper  at  one  end  of  the  flue,  where  it  is 
broken  up,  if  necessary,  by  a  centrifugal  agitator.  A 
supply  of  hot,  dry  air  is  also  introduced  into  the  pipe  at 
the  same  end  as  the  feed-hopper.  The  materials  are 
drawTi  through  the  pipe  by  the  action  of  the  '•  fan  "  at  the 
other  end,  and  are  dried  during  their  passage  by  the  hot 
air  in  which  they  are  suspended,  being  discharged  through 
the  fan  in  the  dry  state. — J.  F.  B. 

United  States  P.a^tents. 

Wort ;    Apparatus  for  fermenting .     H.    A.   Schalk, 

New  York.     U.S.  Pat.  838,812,  Dec.  18,  1906. 

The  apparatus  includes  a  cj'cle  of  cylindrical  tubs  placed 
with  their  axes  substantially  horizontal,  valve-controlled 
means  for  connecting  adjoining  tubs  below  the  liquid 
level,  an  inclined  open  pipe  extending  along  the  bottom  of 
each  tub,  and  an  air-injector  communicating  with  the 
lower  end  of  the  pipe. — L.  E. 

Fermentation  of  liquids.     G.   Johnson   and    P.   R.    Hare, 
Bromley.     U.S.  Pat.  839.067,  Dec.  18,  1906. 

See  Eng.  Pat.  10,093  of  1903  ;  this  J.,  1904,  499.— T.  F.  B. 

Pasteurising  beer  and  other  liquids  having  a  gas  dissolved 

therein  ;    Process  of .     F.  Knipping,  Berlin.     U.S. 

Pat.  838,721,  Dec.  18,  1906. 

The  liquid  to  be  pasteurised  is  placed  in  an  open  recep- 
tacle, and  the  latter  within  a  clo.^cd  container;  the  whole 
is  heated,  .sufficient  ])rcssure  of  a  permanent  gas,  or  of  a 
gas  similar  to  that  dissolved  in  the  liquid,  being  produced 
to  prevent  escape  of  gas  from  the  liquid. — L.  E. 
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Frbkch  PaTKXT8.  1 

FtrmtiUation  ;    Aiyparatus  for .     A.    A.   Colas.     Fr. 

Pat.  369,976.  Sept.  24.  I5t0l>. 
The  ap^iarfttus  constits  of  a  series  of  jralvanised-iron  vats 
or  of  one  vat  divkle<I  into  compartments,  the  interior 
surface*  l>einv:  ciwtetl  with  varnish.  Kaeh  vat  or  oom- 
p*rtment  is  provideil  with  one  or  more  metal  cooling 
coils  ;  bv  regwlatint;  the  tlow  of  cooling  water,  the  tem- 
perature'of  the  fermenting  liquid  may  be  maintained  at 
•nv  desireil  degrtn*.  The  apjwratus  is  designed  more 
eepei-iallv  for  the  set-ondnry  fermentation  of  beer  of  high 
attenuation  :  it  would  also  Ih»  applicable  in  the  case  of 
fermentation  processes  of  an  analogous  character. — L.  E. 

ftrmenttd  btitragrs  :    Apparatii.^  for  the  concentration  of 

.     L.  Riby.     Fr.  Pat.  361.972,  Dec.  7,  1905. 

The  ap|v&ratus  consists  of  a  double-walled  metal  vessel 
containing  a  number  of  tinned  metal  basins  supported  on 
shelves.  The  basins,  which  contain  the  liquor  to  be 
concentrated,  are  close<l  with  membranes,  the  latter  being 
supporttxl  bv  covers  of  cotton-canvas.  The  membrane  is 
prepareil  bv  rej>eat«lly  steeping  cleaned  horse's  bladder  (or 
bullock's,  calfs.  or  pig's  bladder)  in  a  bath  consisting 
of  10(»  jvarts  of  water  and  1  part  of  glue  prepared  from  the 
blatlders.  and  drying  after  each  steeping.  This  treatment 
is  applieil  both  to  the  interior  and  exterior  of  the  bladder, 
and  ha*  the  effect  of  rendering  the  bladder  impervious  to 
alcohol  vapour,  but  not  to  water  vapour.  The  vessel  is 
heated  to  60" — 65"^  C.  by  introducing  steam  or  hot  air 
into  the  space  between  the  double  walls.  The  basins  are 
provided  with  gauges  to  indicate  the  amount  of  liquid 
in  them. — L.  E. 

AtcoM  from  alcoholic  liquors;    Apparatus  for  separating 

.     A.    Linzel.     Fr.   Pat.    369,841,   Sept.    19,    1906. 

Under  Int.  Conv.,  May  23,  1906. 
The  liquor  enters  at  the  bottom  of  a  cylindrical  vessel 
which  L*  divide*!  into  compartments  by  a  number  of  per- 
pendicular partitions.  The  partitions  are  provided  with 
apertures,  so  arranged  that  in  flowing  to  tlie  exit  pipe, 
the  liquor  yiursues  a  zig-zag  course.  The  vessel  and  con- 
tents may  be  heated  by  hot  water.  Each  compartment 
IB  roofed  in  by  a  cover  consisting  of  two  sections  which 
■lope  upwards  towards  each  other  from  the  edge  of  the 
TCSBcl.  a  space  being  left  between  their  adjacent  ends  to 
allow  of  the  escape  of  alcohol  vapour.  Any  portion  of 
the  vapour  which  condenses  before  reaching  the  cooling 
apyiaratus,  falls  on  the  cover,  and  is  thence  conducted  to 
the  first  compartment  of  the  vessel  to  undergo  the  heating 
process  afresh. — L.  E. 

Disinfectant  for  the  breirtrtf  :  Special .     E.  H.  Macron. 

Fr.  Pat.  37O;01K».  Sept.  28,  1906. 
T-.^  .i,.;»f,.<.tant  consists  of  a   mixture  of  formaldehyde 
I  •   of  chestnut  wockI  in  suitable  ])roportion8  ;    a 

r  "   •'J2«  grms.  of  formaldehyde  and   180  grms.  of 

the  eilratt  is  quite  sufficient  to  disinfect  a  lun  of  160 
litre*  capacity.  The  tannic  acid  in  the  chestnut  wood 
extract  prevents  jiutrefaction,  and  destroys  the  odour 
of  the  formaldehvde. — I^  E. 
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Seaami  oU  ;    Kalta  on  the  renrJirms  for .     E.  (ierber. 

Z.  Untemoch.   Nahr.  Oenussm.,  1907,  13,  65—68. 

It  h»«  >'«"*Ti  'how-n  »h»it  "'-fK-oa  red  "  gives  a  r^oloration  in 

'.  but  wrrfirdinfi  to  the  author's 

ibiy  the  caHc,  for  certain  ca<^;ao 

ixiiltH.     .Mfn-eover.  any  reaction 

•  ;i  reel  "  in  ca^ao  butter  can  only 

irii'-aj  a^imixture  of  particles  of 

ttMt^  in  l\>e  etUrtal  «xtract  of  thf  fat,  for  the  author 

■howi  that  "  cocoa  red  "  is  insoluble  in  hot  cacao  butter. 


On  the  other  hand,  the  fat  from  a  chocolate  varnished 
over  with  gum  benzoin  tincture  gives  a  red  coloration  with 
both  Soltsien's  tin  reagent  and  Baudouin's  furfural 
reagent.  Different  kinds  of  gum  benzoin  differ  in  their 
behaviour  \\ith  the  two  reagents  when  tested  in  alcoholic 
solution.  Thus  Siamese  benzoin  gave  a  red  coloration 
with  the  furfural  reagent,  Sumatra  benzoin  a  grey  colora- 
tion, and  purified  benzoin  a  lilac  coloration,  whilst  Sumatra 
benzoin  gave  a  reddish-brown  coloration  and  the  others 
a  red  coloration  with  the  tin  reagent.  Red  or  brown 
colorations  were  also  obtained  with  cacao  butter  containing 
ethereal  extracts  of  vanillin,  vanilla,  cloves,  and  cin- 
namon, all  of  which  are  used  in  the  manufacture  of 
chocolates  of  various  kinds. — C.  A.  M. 

Cheese  ;    The  presence  of  aldehydes    in ,    and    their 

influence  on  the  flavour  of  the  same.     A.   Trillat  and 
Sauton.     Conipt.  rend.,   1907,  144,  333—335. 

It  is  shown  that  aldehydes  are  present  in  cheeses,  the 
quantity  varying  from  mere  traces  in  the  case  of  Camem- 
bcrt.  Gruyre,  and  Dutch  cheeses,  to  0-0027  per  cent,  in 
Roquefort,  and  0-0029  per  cent,  in  Gorgonzola.  Cheeses, 
therefore,  having  a  pronounced  bitter  flavour  contain  the 
largest  quantity  of  aldehydes,  and  the  authors  find  that 
formation  of  the  aldehydes  during  the  ripening  of  the 
cheese  coincides  with  the  appearance  of  the  bitter  flavour. 
The  aldehydes  may  exist  as  acetals  in  the  cheeses. 

— W.  P.  S. 

Zeiss  hutyro-refractometer  ;    Temperature  correction  of  the 
.     H.    D.    Richmond.     XXIII.,    page    225. 

Whey  and  skim  m,ilk  for  diluting  molasses  in  the  manu- 
facture of  alcohol.     Von  Bohle.     XVII.,  page  217. 

Engli.sh  Patents. 

Desiccating  [milk,  tfcc] ;    Apparatus  for ,  and  product 

thereof.     C.  K.  Mills.  London.     From  D.  R.  Hendricks, 
New  York.     Eng.  Pat.  4473,  Feb.  23,  1906. 

The  material  to  be  treated  is  projected  downwards  in  the 
form  of  spray,  by  atomising  jets,  into  a  desiccating 
chamber,  into  the  lower  part  of  which  an  upward  current 
of  air  is  blown  by  a  fan  or  other  suitable  device.  The 
proportions  are  so  adjusted  that  the  whole  of  the  moisture 
is  vaporised  and  carried  forward  by  the  air,  along  with 
the  dried  material  in  the  form  of  a  powder,  through  an 
opening  in  the  upper  part  of  the  chamber.  It  then 
passes  through  a  depositing  chamber  provided  with 
baffles,  where  the  product,  which  is  claimed  as  such,  is 
collected.  No  claim  is  made  for  anything  protected  by 
Eng.  Pats.  14,724  of  1900;  28,594-5  of  1903;  and  13,186 
and  29,367  of  1904  (this  J.,  1901,  59;  1905,  77;  1904, 
814).— W.  H.  C. 

Milk ;    Improved  antiseptic  compound  for  the  preservation 

of .     W.   Bath  and  W.  E.  Allard,  London.     Eng. 

Pat.  10,767,  May  8,  1906. 

The  antiseptic  preparation  consists  of  the  peroxides  of 
sodium  an(l  ])otas8ium,  used  either  separately  or  mixed 
with  sodium  or  potassium  bicarbonates  or  with  magnesium 
carbonate.  A  preparation  of  equal  parts  of  the  mixture 
of  peroxides  and  a  bicarbonate  is  suitable  for  the  preser- 
vation of  milk  for  a  comparatively  short  time,  1  part  of 
this  ])reparation  being  sufficient  for  1280  parts  of  milk. 
The  milk  should  be  strained  through  a  dairy  cloth  about 
15  minutes  after  the  a<l(lition  of  the  preparation.  Reference 
is  directed  to  Eng.  Pat.  12,113  of  1904  (this  J.,  1904, 
1108).— L.  E. 

I  French  Patents. 

Meat  extract  ;    Process  of  preparing  a  coticentrated  fluid 
.     A.  Mouneyrat.     Fr.  Pat.  361,958,  Dec.  2,  1905. 

FiNEi.Y-aKou.v/)  lean  meat  is  mixed  with  its  own  weight 
of  dilute  sodium  chloride  solution  rendered  slightly  alkaline 
with  sodium  hydroxide  (artificial  serum).  The  mixture  is 
cooled  for  one  hour  to  a  low  temperature  by  the  aid  of 
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solid  carbon  dioxide  or  liquid  air,  and  is  then  gradually 
warmed  to  a  temperature  of  25°  to  30°  C,  at  which  tem- 
perature it  is  kept  for  about  four  hours.  The  liquid 
portion  is  now  pressed  out  and  clarified,  whilst  the  solid 
portion  is  converted  into  albumoses  by  any  suitable 
process.  The  two  portions  are  united  and  concentrated 
to  any  desired  consistency. — W.  P.  S. 

Water  used  for  washing  cereals  ;•    Process  and  apparatus 

for  clarifying ,  and  for  recovering  solid  matters  from 

the  same.     P.  Piepenbring  and  Co.     Fr.  Pat.  369,759, 
Sept.  14,  1906,     Under  Int.  Conv.,  Nov,  14.  1905. 

In  order  to  recover  husks,  &c.,  from  water  which  has  been 
used  for  washing  cereals,  the  water  is  passed  tlu-ough  a 
series  of  sieves.  The  solid  matters  collecting  on  the 
sieves  are  carried  by  a  conveyor  to  a  press  or  centrifugal 
apparatus,  whence  they  pass  to  a  drying  chamber.  The 
dry  substances  are  then  ground  and  used  for  fodder,  with 
or  without  the  addition  of  other  materials. — W.  P.  S. 

Eggs  ';    Process  for  preserving  the  white  and  yolk  of . 

F.  Foschi.     Fr.  Pat.  369,967,  Sept.  22,   1906.     Under 
Int.  Conv.,  Nov.  1,  1905. 

The  whites  and  yolks  of  eggs  are  thoroughly  mixed  together, 
and  the  muss  ig  dried  in  a  current  of  air  heated  to  a  tempera- 
ture of  37°  to40°C.  The  drying  process  takes  about  18  hours; 
if  the  yolks  be  dried  separately,  only  about  6  hours'  drying 
is  necessary,  and  in  the  case  of  whites  alone,  12  hours. 
The  dry  mass  is  next  exposed  to  the  atmosphere  for  24 
hours,  then  ground,  again  exposed  to  the  air  for  a  further 
24  hours,  and  the  powder  finally  packed  in  boxes,  tins, 
&c.,  or  pressed  into  tablets.  The  egg  powder  thus 
prepared  is  quite  soluble  in  water. — W.  P.  S. 

German  Patent. 

Fat-content  of  cheese  ;  Process  for  the  approximate  deter- 
mination of  the .     Milchwirtschaftlicher  Verein  im 

Allgau  e.  Y.    Ger.  Pat.  175,147,  Dec.  28,  1905. 

The  method  is  based  upon  the  use  of  a  liquid  (brine  or 
the  like)  of  which  the  specific  gravity  can  be  altered. 
Pieces  of  the  cheese  free  from  air  bubbles  are  introduced 
into  a  liquid  ha\ing  a  specific  gravity  corresponding  to  a 
cheese  with  a  known  percentage  of  fat,  or  into  a  liquid 
of  which  the  specific  gravity  is  subsequently  altered  so 
that  the  cheese  just  floats. — A.  S. 


(5).— SANITATION  ;    WATER  PURIFICATION. 

Stream  pollution  by  acid  iron  waste.  Stabler.  Water- 
Supply  and  Irrigation  Paper  No.  186,  U.  S.  Geol.  Sur. ; 
Chera.  Abstr.,  Amer.  Chem.  Soc,  1907,  214. 

The  waste  liquors  from  the  Shelby  Steel  Tube  Co.'s  works 
at  Shelb}',  0..  have  caused  serious  trouble  in  the  small 
stream  into  which  they  discharge.  Their  deleterious  in- 
gredients are  derived  from  the  "  pickling  process  "  in 
which  metal  surfaces  are  cleaned  by  immersion  in  sulphuric 
acid.  The  spent  liquor  as  discharged  contains  a  con- 
siderable quantity  of  ferrous  sulphate  with  some  free 
acid.  In  the  stream  a  precipitate  of  iron  oxide  is  formed, 
and  dissolved  oxygen  is  exhausted,  rendering  the  water 
unsuitable  for  fish  life.  The  i>ermanent  hardness  of  the 
water  is  increased,  and  riparian  owners  have  secured 
damages  against  the  company.  The  diversion  of  a  portion 
of  the  water  to  the  city  sewers  improved  conditions  in 
the  stream  ;  but  at  the  purification  works,  which  consist 
of  settling  basins  and  cinder  filters,  the  sewage,  containing 
5 — 10  per  cent,  of  acid  iron  waste,  proved  difficult  to 
handle.  The  settling  tanks  filled  up  rapidly,  and  the 
filters  became  clogged.  A  process  for  recovering  acid 
from  the  spent  liquor  has  been  used  at  Shelby  since  1904. 
It  consists  in  the  concentration  of  the  waste  in  the  presence 
of  iron  turnings  to  about  45°  B.,  and  the  crj^stallisation  of 
ferrous  sulphate.  This  process  works  well,  and  the  cost 
of  production  is  .$6-29  a  ton  for  a  product  worth  $9-64. 
Only  about  one-fifth  of  the  acid  used  is  at  present  re- 
covered at  Shelby,  but  by  arranging  to  utilise  it,  all 
"  stream  pollution  can  be  practically  obviated  and  the 
economic  value  of  the  plant  greatly  enhanced." 


French  Patents. 

Air ;  Product  and  apparatus  for  purifying  vitiated . 

British  Submarine  Boat  Co.,  Ltd.  Fr.  Pat.  369,846, 
Sept.  19,  1906.     Under  Int.  Conv.,  Sept.  20,  1905. 

See  Eng.  Pat.  19,012  of  1905  ;  this  J.,  1906,  1062.— T.  F.  B. 

Effluents ;  Method   of  sterilising  ■ and  utilising  their 

constituents.  J.  C.  Butterfield  and  G.  Watson.  Fr.  Pat. 
370,012,  Sept.  25,  1906. 

See  Eng.  Pat.  19,502  of  1905  ;  this  J.,  1906,  1035— T.  F.  B. 
German  Patents. 

Ferric  hydroxide  solution  suitable  for  the  purification  of 
water  ;  Process  for  the  preparation,  without  dialysis,  of 

a .     H.    Schweikert.     Ger.    Pat.    173,773,  July  8, 

1904. 

Sodium  carbonate  solution,  free  from  .sulphate,  is  added 
gradually  to  a  solution  of  ferric  chloride  free  from  sul- 
phuric acid,  so  long  as  the  precipitate  formed  redissolves, 
and  until  the  solution  no  longer  gives  a  red  coloration  with 
thiocyanate,  but  yet  appears  clear  by  transmitted  light. 
A  solution  of  sodium  bicarbonate  or  a  very  dilute  solution 
of  sodium  carbonate  is  next  added  in  quantity  sufficient 
to  precipitate  the  iron  as  ferric  hydroxide  containing  some 
chloride,  but  to  still  leave  the  solution  faintly  acid.  The 
precipitate  is  collected,  washed  with  a  small  quantity  of 
water,  freed  from  liquid,  as  far  as  possible,  bj-  the  aid  of 
the  pump,  and  finally  dissolved  in  a  suitable  quantity  of 
water  with,  if  necessary,  the  addition  of  a  trace  of  ferric 
chloride. — A.  S. 

Sewage  ;  Process  for  the  purification  of by  treatment 

with  a  current  of  air  under  pressure.  B.  R.  Trails. 
Ger.  Pat.  171,480,  July  26,_  1904. 
The  sewage  is  introduced  into  a  vessel  provided  in  its 
lower  part  with  a  perforated  partition  or  the  like,  on  which 
rests  a  thick  layer  of  fine,  sharp-edged  sand  or  similar 
material,  and  is  subjected  therein  to  the  action  of  a  ciurent 
of  air,  forced  up  through  the  sand  from  below.  It  is 
stated  that  the  intimate  contact  thus  effected  between 
the  sand  and  the  sewage  leads  to  a  rapid  disintegration 
and  decomposition  of  the  solid  impurities. — A.  S. 

( C. )— DISINFECT  ANTS. 

Antiseptic  action  of  essential  oils  and  their  constituents.     K. 

Robert.     SchimmeFs  Report ;    through  Chem.   Zentr., 

1907,  1,  419—420. 
In  his  experiments  the  author  made  use  of  the  fact,  re- 
corded by  Briining,  that  so-called  normal  lactic  bacteria 
produce  sulphuretted  hydrogen  from  raw  milk  to  which 
powdered  sulphur  has  been  added.  Into  each  of  a  series 
of  test-tubes  were  introduced  10  c.c.  of  raw  milk  and  a 
small  quantity  of  finely-powdered  sulphur,  and  then 
different  quantities  (from"^!  drop  to  1  c.c.)  of  the  essential 
oil  was  added,  and  sulphuretted  hydrogen  tested  for  by 
means  of  lead-pajier.  The  most  active  essential  oils  (pre- 
venting formation  of  hydrogen  sulphide  at  a  dilution  of 
more  than  1:100)  were':  bitter  almond  oil  (natural  and 
artificial),  cassia  oil.  cherry-laurel  oil,  clove  oil,  mustard 
oil  (natural  and  artificial),  spike  oil.  and  cinnamon  oil.  Of 
the  individual  constiutents  of  essential  oils,  the  most  active 
(at  a  dilution  of  more  than  1:100)  were:  benzyl  alcohol, 
anisaldehyde,  benzaldehyde,cinnamic  aldehyde.iso-eugenol, 
and  the  compound,  C^oHioGa,  from  wormseed  oil.  The 
terpenes  have,  in  general,  onFy  a  weak  antiseptic  action, 
with  the  exception  of  limonene.  Oil  of  turpentine  is 
rendered  much  more  active  by  exposure  to  light  and  air. 
Walbaum's  muskone  (this  J.,  1906,  607)  and  Tinctura 
Moschi  prevent  the  development  of  hydrogen  sulphide 
from  milk  and  sulphur,  as  also  do  benzoic  acid  (0-1  grm. 
per  10  c.c.  of  milk),  saUcylic  acid  (0-2  grm.),  and  skatole 
(0-5  grm.).— A.  S. 

French  Patent. 

Disinfectant  for  the  brewery  ;  Special .     E.  H.  Macron. 

Fr.  Pat.  370,090,  Sept.  28,  1906.     XVII.,  page  218. 
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XIX.- PAPER.   PASTEBOARD,  &c. 

(CviitiniuJ  front    jxigc    11)5.) 

I'aptrUigs/urciiHtHL   W.  Her7.lH«rj:.  Woohenbl.  Papierfab., 

IWT.  38.  477— 47;t. 
Patkr  bajFS  art»  now  iH'inj;  usoii  in  America  for  packine 
Portland  I'eniont.  This  pajH»r  possesf^es  the  properties  of 
tou);hness  and  tlexibility  in  a  rtMnarkably  hiiili  degiee, 
and  considerable  diftioulty  has  Ihhmi  met  with  by  C.erman 
p«|ier  makers  in  their  attempts  to  imitate  it.  The 
Anierio;in  jMijier  examined  by  the  autlior  was  composed  of 
7t>  }>er  cent,  of  maiiila  rojH>  tibre  and  llO  per  cent,  of  sul- 
phite wood  pulp.  The  nuvhanieal  tests  pive  the  follow- 
ing results  :  —  Breaking:  length,  machine  direction  7850  m., 
cross  direction  4"J50  m..  mean  IJOoO  m.  Elonjiation,  machine 
direction  '2-1  per  cent.,  cross  direction  7-0  per  cent.,  mean 
4-9  per  cent.  Number  of  double  folds  (Schopper's 
machine),  machine  direction  35,(>(H>,  cross  direction  15.(XM), 
mean -Jo.tNiO.  The  pajH>r  had  a  weight  of  145  prms.  per 
»q.  m..  and  had  been  made  by  couching  together  two  webs 
of  8<.»  and  t»o  grnis.  jier  sq.  m.  resjiectively.  The  prepara- 
tion of  the  paper  in  two  layers  improves  the  uniformity 
and  gives  a  softer,  more  flexible  and  more  elastic  product 
than  if  it  were  made  in  a  single  sheet  of  the  same  weight. 
This  is  therefore  regarded  as  an  essential  point  of  the 
manufacture.  Under  the  microscope  it  was  observed 
that  the  full  natural  length  of  the  fibres  of  the  manila  and 
the  wood  {)ulp  had  been  jireserved  as  far  as  possible,  and 
that  unre.>«olved  bundles  of  lignified  manila  fibres  were 
fairly  frequent,  indicating  very  mild  chemical  and 
merh.inical  treatments.  The  pa|ier  was  "  hard  sized." 
although  it  contained  no  rosin,  starch,  or  gelatin.  This 
property  was  apparently  due  to  the  presence  in  fairly 
large  quantities  of  a  yellowish  oil,  which,  in  the  author's 
opinion,  was  probably  derived  from  the  ro])es,  and  which 
might  contribute  to  the  softness  and  elasticity  of  the 
paper. — J.  F.  B. 

CeUmloM    [ ;    Mercerised ].    H.     Wichelhaus  and  W. 

Vie  wig.     \'.,  page   195. 

Enolish  Patents. 

Paper  ;     I'roce-M  for   removing  glaze   from    printed . 

A.  and  H.  Scheufelen,  Oberleimingen-Teck,  Germany. 
Eng.  Pat.  23,684.  Oct.  24,  19(»6.  Under  Int.  Conv., 
Feb.  28.  1»)6. 

CoATSD  papers  employed  for  printing  half-tone  illustra- 
tions poaaeaa  a  very  high  glaze,  necessary  for  receiving  the 
impreMiion,  but  very  objectionable  in  subsequent  use. 
According  to  this  process  the  impression  is  made  on  the 
highly-glazed  Kurface  in  the  ordinary  way,  and  the  glaze 
is  then  destroyer!  by  treatment  with  a  licpiid.  The 
printed  pajier  is  Nusj>ended  in  a  chamber,  the  atmosphere 
of  which  <-ontamB  moiHturc  equivalent  to  about  9.5  per 
cent,  of  Maturation  at  a  tem|>erature  of  25°  ('.  After 
some  hours  in  thiH  chamber  the  glaze  disappears,  and  the 
pAper  is  dried  and  pr«»««Hed. — .J.  F.  V>. 

Pulp  :    Prriff^  of  reclaiming from  waxle  ivnter      G. 

Harrison.  I>ondon.  From  H.  Parker,  Nashua.  U.S.A., 
Eng.  Pat.  .WI9.  March  3.  MK)fi. 

8«B  Fr.  Pat.  3rt6.H«0of  I9()fi  ;  this.!..  llKif.,  1001— T.  F.  B. 

Watrr    u*rd   in    \fiUtil/)fif   and   paper]   faclorir^  ;     Process 

and npj0ir<iliiA  for  purifying .    .j.  E.  Evans-.Jackson, 

l^mtUm.  From  Oeittffrreichiwher  V'erein  f.  f^llulose- 
fabnk..  Vienna.      Eng.   Pat.   I7.»97.  Aug.   10.   MK)(i. 

See  Fr.  P«t.  3«8.Hf>8  of  IWKi ;   this  .J.,  1907,  tt5.— T.  F.  B. 

Silk,   artifiriaJ.    and  the   like   filamfnts  ;     Manufacture   of 

.     W.  P.  I>reaper.     Eng.  Pat.  27,222,  Dec.  30,  1 905. 

v.,    page   I9«i. 

I'fUuUutf  rMrrn  of  fatty  arids  ;    Manufacture  of .      C.  D. 

.\\if\,  I»nd'm.  From  Act.-fJes.  f.  ,\ni!infabr..  Berlin. 
Eng.  Pat.  U.255.  June  21.  IlKKi. 

8be  Fr.  Pat.  3fl8.73H  of  Hl0« ;    this  J.,  UHi',  V).-T.  F.  H. 


Cellulose  compovnd^  and  their  application  for  the  manu- 
facture of  filannnt.''.  films,  ribbons,  and  other  products. 
L.  Lederer.  Suizbach,  Bavaria.  Eng.  Pat.  19.107, 
Aug.  27,  1906. 

See  Fi-.  Pat.  368,766  of  1906 ;   this  J.,  1907,  30.— T.  F.  B. 

Fkench  Patents. 

Wood  and  bark  of  the  baobab  tree  ;   Method  of  preparation 

of  the [for  paper  manufacture,   (fcc.].     A.   Bartho- 

lemy.     Fr.  Pat.  369,657,  March  29,  1906. 

The  w-ood  is  Hrst  crushed  to  get  rid  of  sap,  and  then 
immersed  in  a  10  per  cent,  benzene  solution  ("  dans  un 
bain  a  base  de  benzine  :  10  p.  100  environ  ").  This 
treatment  is  said  to  preserve  the  natural  colour  of  the 
fibre  and  render  it  particularly  suitable  for  paper  manu- 
facture, &c.,  as  regards  durability. — G.  W.  McD. 

Cellulose  fibres  ;    Production  of by  means  of  nitrated 

cotton.  Soc.  Anon,  des  Plaques  et  Papiers  Phot.  A. 
Lumiere  et  ses  tils.  Fi-.  Pat.  361,960,  Dec.  4,  1905. 
v.,  page  197. 

Ebonite    or    india-rubber ;      Manufacture    of    substances 

analogous   to [from   nitrocellulose'],     C.    Claessen. 

Fr.  Pat.  369,797,  Sept.  15,  1906.     XIIIC,  page  212. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continued  frotn  page  167.) 

Morphine ;     Assay    of .     A    method    of    extraction. 

T.  Tickle.   '  Pharm.  J.,  1907,  78,  162—164. 

As  a  satisfactory  solvent  for  the  extraction  of  morphine, 
the  author  recommends  cresol  or  crude  carbolic  acid, 
purified  byre-distillation.  The  cresol  is  mixed  with  amyl 
alcohol  to  diminish  its  miscibility  with  water,  and  with 
chloroform  or  benzene  to  promote  separation  from  the 
aqueous  solution,  if  the  latter  contain  much  glycerol. 
100  c.c.  of  the  solution  containing  morphine  are  treated 
with  sodium  bicarbonate  to  liberate  the  alkaloid,  and  well 
shaken  with  a  mixture  of  2  parts  of  recently-distilled 
cresol  and  1  part  of  amyl  alcohol.  The  solvent  is  used 
in  four  fractions  of  10  c.c,  10  c.c,  5  c.c,  and  5  c.c, 
respectively.  The  different  fractions  are  united,  mixed 
with  15  c.c.  of  ether,  and  filtered  through  thick  dry  paper, 
the  loss  being  noted  and  allowed  for  later.  The  filtrate 
is  mixed  with  30  c.c.  of  petroleum  ether,  and  the  morphine 
extracted  by  shaking  first  with  10  c.c.  and  tlien  with 
successive  quantities  of  5  c.c.  of  1  per  cent,  acetic  acid 
solution.  The  acetic  acid  solution  is  evaporated  to 
dryness,  and  the  residue  converted  into  crystallised 
morphine  in  the  usual  way.  In  the  preliminary  experi- 
ments made  to  ascertain  the  best  solvent  for  morhpine,  the 
following  are  some  of  the  results  obtained  :  — 

Percentage  of  morphine  extracted  on  shaking  a  solution 
containing  5  grms.  per  litre  with  an  equal  volume  of 
the  solvent  : — 


68-0 


Ethyl  acetate    32-0 

Amvl  alcohol     37-2 

Phenol    69-2 

o-Cresol      66-8 

p-Cresol 68-8 

m-Crcsnl     84-8 

Phenol,  1         \  ^^^^ 

.\iiiyl  alcohol,  2    . .  | 

''hci'^'.  '-^         I     <,q.(, 

.'\myl  alcohol,    1     .  .  ( 

;:^>«""'' ' ,  1  89-(» 

(>ani|)hor,  1     / 

Under  similar  conditions,  20  cc.  of  chloroform  containing 
a  small  |)roportion  of  alcohol  extracted  0-0075  grm.  of 
morphine  ;  carbon  tetrachloride,  0'(K)00  grm.  ;  l>enzcne, 
traces ;  nitrobenzene,  0-(X)3  grm.  ;  and  bonzaldehyde, 
0-006  grm.  of  morphine. — A.  S. 


Creosote 91  "0 

Eugenol 32-0 

(Move  oil    71-0 

(Jassia  oil 33-0 

Phenol,  1         ( 

B(!nzene,  1      ( 

f'lienol,  1    \     (55.0 

(-hloroform,  1     . .  . .  / 

Cresol,  1      I     ja.o 

Ether,  1       ( 
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Camphor  and  camphor  trees  in  Algeria.     J.  A.  Battandier. 
J.  Phann.  Chim.,  1907,  25,  182—183. 

Camphor  trees  yield  camphor  in  the  Mediterranean  region 
as  well  as  in  those  countries  to  which  they  are  indigenous. 
The  leaves,  with  twigs,  of  trees  raised  from  seeds 
imported  from  Formosa  and  grown  in  Algeria,  have  given 
from  1-05  to  1-4  per  cent.,  on  distillation.  Camphor 
trees  previously  introduced  into  Algeria  have  been  found  to 
produce  no  camphor.  The  same  variability  in  the  yield 
of  camphor  has  been  observed  in  its  native  countries.  It 
is  suggested  that  the  yield  might  be  increased  by  methods 
of  selecting  seedlings  and  grafting. — J.  0.  B. 


Terpene  alcohols  such  as  linalool ;    Determination  of 

in  essential  oils.     M.  V.  Boulez.     Les  corps  gras.,  1907, 
178.     Chem.-Zeit.,  1907,  31,  Rep.  58. 

For  the  determination  of  terpene  alcohols,  such  as  linalool, 
for  example,  the  author  has  used  the  following  method  : — 
5  grms.  of  the  essential  oil  and  25  grms.  of  turpentine 
oil  are  weighed  out  into  a  long-necked  flask,  and  the 
mixture  boiled  for  three  hours  with  40  grms.  of  acetic 
anhydride  and  3 — 4  grms.  of  sodium  acetate.  The 
amount  of  acetic  acid  consumed  by  the  turpentine  oil 
must  be  determined  by  a  separate  experiment  ;  the 
amoimt  required  was  not  more  than  the  equivalent  of 
1-05  per  cent,  of  potassium  hydroxide.  The  acetylated 
mixture  is  shaken  with  water,  dried,  and  1  grm.  boiled 
with  standard  alcoholic  potassium  hydroxide  solution, 
and  titrated.  After  allowing  for  the  turpentine  oil,  the 
amount  of  alcohol  present  in  the  original  oil  can  be  calcu- 
lated. The  author  found  that  pure  linalool  gave  98 — 100 
per  cent,  of  linalool  by  this  method,  as  against  50  per  cent, 
by  the  ordinary  method  ;  also  an  essential  oil  found  to 
contain  40 — 50  per  cent,  by  the  old  method  gave  80 — 90 
per  cent,  by  the  new  method. — F.  Shdn. 

Terpinene.     0.  Wallach.     Ber.,  1907,  40,  575—584. 

In  this  communication  the  author  criticises  the  work  of 
Semmler  (see  this  J.,  1907,  66),  and  refers  largely  to  his 
own  recent  work  on  terpinene  (see  this  J.,  1906,  1171). 
The  halogen  and  hydroxyl  derivatives  of  terpinene  are 
again  described.  Terpinene  bihvdrochloride,  when  treated 
with  caustic  alkali,  gave,  amongst  other  substances,  a  new 
terpine  melting  at  137°  C.  This  boils  at  250°  C,  and  can 
be  crystallised  from  water  or  methyl  alcohol.  On  treat- 
ment with  hydrochloric  acid,  it  passes  back  into  terpinene 
bihvdrochloride,  m.  pt.  52°  C.  This  terpine  can  be 
obtained  from  the  terpinenol  (terpineol)  of  cardamom  or 
marjoram  oils,  and  from  thujene.  Terpinene  nitrosite 
can  be  readily  reduced  in  glacial  acetic  acid  to  carvenone. 
The  substance,  m.  pt.  163°  C,  produced  by  the  action 
of  alcoholic  alkali  on  terpinene  nitrosite,  or  terpinene 
nitrolpiperidide,  also  give  carvenone  on  reduction.  The 
constitution  of  these  substances  is  discussed,  and  com- 
parisons made  with  Semmler's  conclusions. — F.  Shdx. 


Sabinene  awl  its  relation  to  terpinene.     O.  Wallach.     Ber., 
1907,  40,  585—595. 

This  paper  is  largely  taken  up  with  criticism  of 
Semmler's  results  (this  J.,  1907,  66).  The  author  di.scusses 
the  molecular  refraction  of  sabinene.  In  addition  to  what 
has  been  already  published  (this  J.,  1906,  712),  he 
states  that  sabinene  monohydrochloride,  C^^qM^-^C],  can 
be  readily  prodiiced  by  passing  dry  hydrochloric  acid  gas 
into  a  dry  solution  of  sabinene  in  carbon  bisulphide.  The 
hydrochloride  is  a  non-crvstallisable  oil,  boiling  at  87° — 
92°  C.  at  12  mm.,  with  sp.  gr.,  0-982,  and  /(d  =  1-4824  at 
20°  C.  When  sabinene  is  shaken  with  sulphuric  acid, 
terpine,  m.  pt.  137°  C,  and  terpinenol,  CioHj^OH,  are 
produced.  Terpinenol  (terpineol)  boils  at  209° — 212°('. 
with  sp.  gr.,  0-9265,  n-o  =  1-4785  at  19°  C,  and  a=  -1-25°  4'. 
On  oxidation  with  permanganate,  it  yields  a  glycerol, 
C,oHi-(OH)3,  m.  pt.,  114°— 115°  C,  and  with  t«lD  = 
+  21-21°.  This  alcohol  is  chemically  and  physiciilly 
identical  with  the  alcohol  of  cardamom  and  marjoram  oils  ; 


it  is,  moreover,  the  active  modification  of  the  inactive 
terpinenol  produced  by  shaking  terpinene  bihydrochloride 
with  potassium  hydroxide. — F.  Shdn. 

T erpinenol  of  oU  of  marjoram ;  The .     O.  Wallach  and 

F.  Bodecker.     Ber.,  1907,  40,  596—600. 

The  author  has  previously  shown  that  oil  of  marjoram 
contains  principally  d  a-terpineol,  m.  pt.  35°  C,  and 
a  second  alcohol,  giving  rise  to  terpinene  derivatives. 
This  latter,  Semmler  has  described  under  the  name  of 
"  origanol "  (this  J.,  1907,  66).  The  author  describes 
this  substance  under  the  name  of  terpinenol,  in  place  of 
terpineol  (see  preceding  abstract).  If  the  glycerol, 
CioHi-(OH)3,  obtained  from  terpinenol  be  further  o.xidised, 
an  acid.  CioHjgOg,  is  produced  ;  this  occurs  in  two  modi- 
fications melting  at  205°— 206°  C,  and  188°— 189°  C, 
respectively.  Both  acids  yield  lactones,  CiqH.^^0^,  volatile 
with  steam,  and  melting  at  63° — 64°  C.  and  72° — 
73°  C.  respectively.  The  lactone  melting  at  63°  C.  is  not 
to  be  confused  with  that  obtained  by  an  analogous  process 
from  a-terpineol  and  with  almost  the  same  melting-point. 
If  the  terpinenol-containing  fraction  of  marjoram  oil  be 
shaken  with  sulphuric  acid,  c?s-terpine  hydrate,  m.  pt. 
117"  and  terpinene-terpine,  m.  pt.  137°  are  obtained. 
It  would  appear  that  oil  of  marjoram  contains  one  of  the 
ordinary  terpineols.  The  glycerol  from  terpinenol  on 
distillation  with  hydrochloric  acid  yields  carvenone.  The 
following  formula  represents  the  constitution  of  ter- 
pinenol : — 

CHj-C:  CH CH2/C3H7 


CHo  —  CHo 


-OH 


— F.  Shdn. 


Dipeyttene  ;     The  nature  and  boiling  point  of .      O. 

Wallach.     Ber.,   1907,  40,   600—606. 

In  consequence  of  Semmler's  observations  on  the  boiling- 
point  of  dipentene  (this  J.,  1907.  66),  the  author  has  made 
a  comparison  between  dipentene  and  i-limonene.  The 
dipentene  was  prepared  by  the  action  of  aniline  on  dipen- 
tene dihydrochloride.  On  fractionation,  it  nearly  all 
boiled  between  177°  ani  178°  C.  The  z-lirnon.^ne  was 
prepared  by  mixing  equal  quantities  of  d-  and  ^-limonene  ; 
it  boiled  at  175° — 176°.  Ten  grms.  of  dipentene  gave 
8-5  grms.  of  a  tetrabromide,  melting  at  125°  C,  after 
crystallisation  ;  10  grms.  of  t'-limonene  gave  10  grms.  of 
tetrabromide,  melting  at  the  same  temjierature.  The 
slightly-higher  boiling-point  of  dipentene  is  due  to  some 
impuritv,  the  nature  of  which  has  not  been  determined. 

— F.  Shdn. 


Tropeines ;  Relation    between    chemical    constitution    and 

physiological  action  in  the .     H.  A.  D.  Jowett  and 

F.  L.  Pyman.     Chem.  Soc.  Proc,  1907,  22.  317. 

Reference  was  made  to  Ladenburg's  generalisation, 
according  to  which  a  tropeine  in  order  to  possess  mydriatic 
action,  must  contain  a  benzene  nucleus  and  a  fatty 
hydroxyl  in  the  side  chain  containing  the  carboxyl  group, 
and  also  to  a  recent  paper  by  Jowett  and  Hann  (this  J., 
1906,  391),  in  which  it  Avas  stated  that  terebyl-  and 
phthalidecarboxyl-tropeines,  which  are  lactones,  and  do 
not  contain  fatty  hydroxyl  groups,  produce,  nevertheless, 
marked  dilation  of  the  pupil,  and  lose  their  physiological 
activity  when  converted  into  the  corresponding  hydroxy- 
acids.  The  authors  have  prepared  the  lactone  of  a-car- 
bo.rypheniil(jlyceryU  TO  peine,  expecting  to  find  it  very  active 
physiologically,  since  it  is  not  only  a  lactone,  but  also 
conforms  to  Ladenburg's  generalisation,  ifocoumarincar- 
boxyllropeine,  which  results  on  heating  the  above,  and 
certain  alkyl  bromides  of  these  tropeines  and  of  homa- 
tropine.  The  physiological  examination  showed  that 
these  tropeines  are  only  slightly  mydriatic,  and  that  their 
physiological  activity  is  lost  when  tiioy  are  converted  into 
the  corresponding  hydroxy-acids.  The  authors  conclude 
that  Ladenburg's  generalisation  cannot  be  maintained 
since  it  does  not  hold  good  either  in  the  case  of  terebyl- 
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tropelne  or  <rf  the  lactone  of  o-carboxyphenylglyceryl- 
trojielne.  but  that  the  diffenmoo  in  activity  wtwcen  a 
lactone  and  its  oonvsjx>nilinL;  liydroxy-aoid  possesses 
important   physiological  signitii-anoe. 

Salicf/lie  acid  :  Sintie  dtriixUiits  of .     H.  A.  1).  Jowett 

andF.  L.  Pyman.     Chem.  Soc.  l»roc..  1907.  22,  317—318. 

In  the  course  of  the  prixliu-tion  of  some  derivatives  of 
salicylic  acitl  whioh  inijiht  jHissibly  tind  appliration  in 
medicine.  cinnamoitlMilicylic  ticiil.  its  iiitthi/l  and  ithi/l  e^yters, 
and  quiniuf  gait,  and  also  3  :  'i-dichlonxjccti/lsalici/lic  acid 
■were  pre|»areil  ami  characterised.  l^iniiamoi/lKaliciflic 
acui.  COoHC6H40a)(.'H:CHC6H5.— Ten  grams  of  sali- 
cylic acid  and  12  CTanis  of  cinnamoyl  chloride  were  heated 
together  on  a  water-hath  diirins:  three  and  a  half  hours. 
The  end  of  the  reaction  was  indicated  by  the  mixture 
becoming  qxiite  solid.  After  two  recrystallisations  from 
benrene.  cinnautot^L'ialicijlic  acid  was  obtained  in  a  pure 
state,  and  in  quantity  amounting  to  48  per  cent,  of  the 
theoretical  yield  :  it  crystallises  from  benzene  in  needles 
melting  at  155~  C.  ;  is  very  readily  soluble  in  alcohol  or 
:  ingly  so  in  chloroform  or  benzene,  and  almost 
water.  The  (/i/i'ni«<  .s(j//,  C](;Hj204,C.,qH2402N.,, 

:. -  from  alcohol  in  needles  which  melt  at  1G9°  C. 

It  IS  almost  insoluble  in  water  or  cold  alcohol.  The  methyl 
tster  was  pre^^ared  by  the  condensation  of  molecular 
quantities  of  cinnamoyl  chloride  and  methyl  salicylate  by 
means  of  anhydrous  jxjtassium  carbonate.  The  product 
was  purified  by  first  treating  with  hot  watt^r.  dissolving 
in  chloroform,  drying  this  solution,  and  mixing  the  oil 
whi<h  resulted  after  the  removal  of  the  solvent  with  light 
petroleum.  On  then  recrystallising  from  alcohol,  the  pure 
ester  was  obtained  in  large,  tabidar  crystals  melting  at 
71",  and  in  an  amount  equal  to  (53  jier  cent,  of  the 
theoretical  yield.  The  etht^l  cfiler,  obtained  in  an  analogous 
manner,  crj-stallises  from  alcohol  in  fine  needles 
melting  at  (56 — 67^.  3  :  o-Dichloroaceli/lsalici/lic  acid, 
t'^H^O^CIj. — ThL<  substance  was  prepared  by  the  acetyla- 
tion  of  3  :  .5-dichlorosalicylie  acid  with  acetic  anhydride 
and  sodium  acetate.  It  crystallises  from  benzene  in 
needles,  melting  at  159°. 


Rtaoreinol ;  A 
Chim.  Farm. 


reaction    of .     A.     Carrobbio.     Boll. 

1906,  365  :  Analyst,   1907,  32,   61—62. 


When  1  c.c.  to  2  c.c.  of  a  solution  of  resorcinol  in  ether 
is  poured  upon  the  surface  of  1  c.c.  of  a  solution  of  zinc' 
chloride,  to  which  ammonia  has  been  added  in  sufficient 
quantity  to  render  the  liquid  clear  again,  there  is  formed 
at  the  contact  zone  a  yellow  ring  which  rapidly  changes 
to  bluish-green,  and  then  to  bright  blue.  On  now  shaking 
the  contents  of  the  tube  with  a  little  alcoholic  hydrochloric 
acid,  the  ethereal  layer  is  changed  to  red,  whilst  the 
reagent  become«  azure  blue.  It  is  stated  that  the  zinc 
reagent  is  caf>ab}e  of  detecting  1  i)art  of  resorcinol  in 
lOO.WX).— C.  A.  M. 

Sodium    jihmylate  ;  I/i/dnjiynit   of .     A.     Naumann, 

W.  .Mijller,  and  E.  I^ntelme.     J.  prakt.  Chem.,  1907, 
75.  «5— 87. 

For   the   determination    of   the   degree    of   hydrolysis    of 

■odium    nbenylate   solutions  at   their   boiling  points,   two 

B^TJ^    of    experiments    were    carried    out.     In    the    first, 

f  hfniixim  phenylate  of  different  concentrations 

•d,   the   volume  of  the  distilling  liquid    being 

p..  ,..   •  ■Mi-i.int  at  .'jijO  c.c.   by  the  continuous  addition  of 

water.     The  dintillate  was  (olle<ted  in   KKJ  c.c.  fractions, 

and  the  amount  of  phenol  j.a««ing  over  determined.     In 

the  serond  set  of  experiments,   the  conditions   were  the 

Mrr>o.  ••x/^y.t  that  the  volume  of  the  distilling  liquid  was 

■   I ''^»0  c.f..  and  the  distillate  was  collected 

H.     In  Uith  cas<s  solutions  of  [)ure  |)henol 

•'•  "irnilarfoiiditions.  The  authors 

-  obtamed,  the  d((;rre  of  hydro- 
'  "ns '-an  b<- estimated,  inasinuch 
a*  tl.*  aiiioijfit  of  fre«-  |ihenol  formed  by  hvdrolysis 
m  a  given  phenylate  solutirm  is  equal  to' the"  amount 
contained  in  a  MiluXiiin  of  pure  phenol,  which  yields  in 
the  distillate  a  quantity  of  phenol  equal  to  that  obtained 


under  similar  conditions  from  the  phenylate  solutions. 
Some  of  the  results  obtained  are  given  in  the  following 
table  : — 

Percentage  ftydrolt/sis  of  sodium  phenylate  solutions. 


Conoentrntion 

Of 

Distilhng  liquid, 

Distilling  liquid, 

solution  iu 

500  c.c. 

1000  e.o. 

grin.-mols.  per 

litre. 

distillate,   100  c.c. 

distillate,  25  c.c. 

1-0 

4-89 

0-5 

5-83 



0-4 

6-19 

— 

0-2 

8-61 

8-80 

O-l 

12-24 

11-02 

0-05 

16-52 

is-a.-i 

0-025 

22-50 

— 

0-02 

— 

23-97 

0-01 

29-28 

30-14 

0-008 

-ji-ee 



O-OO.I 

— 

40-04 

0-004 

43-08 

0-002 

56-45 

— 

Addition  of  excess  of  sodium  hydroxide  considerably 
diminishes  the  hydrolysis  of  sodium  phenylate,  the  amount 
of  phenol  in  the  first  100  c.c.  of  distillate  from  500  c.c.  of 
a  0-2iV-solution  being  reduced  from  0-3882  grm.  to  0-0310 
grm.  by  addition  of  an  equimolecular  proportion  of  sodium 
hydroxide.  Further  additions  of  sodium  hydroxide  had 
much  less  influence.  The  effect  of  sodium  hydroxide 
diminishes  rapidly,  as  the  concentration  of  the  phenylate 
solution  is  reduced. — A.  S. 

Aldehydes  ;    Conversion  of into  ketones  by  means  of 

diazomethane.  F.  Schlotterbeck.  Ber.,  1907,  40,  479 
—483. 
Aldehydes  w'hen  left  at  the  ordinary  temperature  with  an 
ethereal  solution  of  diazomethane,  prepared  from  nitroso- 
methylurethane,  are  slowly  converted  into  ketones  with  one 
carbon  atom  more.  Probably  an  unstable  furodiazole  is 
formed  as  an  intermediate  compound  which  at  once 
decomposes,  liberating  nitrogen,  to  form  a  ketone.  In 
this  way  methyl-hexylketone  was  obtained  from  oenanthol, 
acetophenone  from  benzaldehyde,  and  methyl-isobutyl- 
ketone  from  isovaleraldehyde,  the  ketones  being  in  each 
case  identified  by  means  of  their  semi-carbazones.^ — E.  F.  A. 


fi-3Iercury-diprovionic  acid.     F.  Fischer. 
386—389. 


Ber.,  1907,  40, 


When  the  ethyl  ester  of  /i-iodopropionic  acid  dissolved 
in  dry  ether  is  treated  with  sodium  amalgam,  the 
corresponding  ester  of  /3-mercury-dipropionic  acid 
is  formed.  If  the  mixture  be  treated  with  water,  and 
the  ethereal  solution  evaporated,  the  ester  is  obtained  as 
a  yellowish  imcrystallisable  oil  with  a  very  unpleasant 
smell.  On  saponification,  /3-me»-cury-dipropionic  acid, 
Hg(CH2.CH2.COOTf )2,  is  produced.  This  melts  and  turns 
grey  at  148-5° — 149-5°  C.  (corr.),  and  crystallises  from 
water  in  fine,  colourless,  and  odourless  prisms.  When 
neutralised  with  sodium  hydioxide,  it  gives  precipitates 
with  salts  of  lead,  copj-)er,  and  silver,  ft  is  decompo.sed  by 
halogens  and  strong  acids.  Its  toxic  action  is  slight.  It 
is  decompo.sed  by  boiling  with  water  into  a  substance 
which  is  ])robabIy  oxymercuric  propionic  anhydride, 
I  I 

OHg.CH2.CH2.CO.  This  substance  is  insoluble  in  water, 
but  soluble  in  alkalis  and  dilute  acids,  and  turns  grey  when 
heated  to  190^^  C.  — F.  Shdn. 

Lead   and   calcium    arsenates ;     Note    on .     Silencer 

Pickering.  Chem.  Soc.  Proc.  1907,  23,  3.5. 
Cryhtalused  sodium  arsenate  of  commerce  consists 
of  the  disodium  salt,  generally  united  with  seven,  but 
sometimes  with  twelve  mols.  of  water  of  crystallisation. 
In  either  ca.se,  this  water  may  all  be  expelled  at  lOO^C,  and 
decomjxjsition  into  the  pyro-arsenate  commences  at  150'(  . 
The  jucparations  dried  at  30(J"  !•".  (148-9"  C.)  in  accordance 
with  the.  I'hannacopa'ia  arc,  therefore,  overheated.  With 
lead  acetate,  all  commercially  pure  samples  give  a  precipi- 
tate of  trij)lumbic  arsenate;  but  wiih  lead  nitrate, 
the  precijjitatc  consists  of  the  diplumbic  salt,  mixed, 
occasionally,  with  a  certain  amount  of  the  tri-  or  mono- 
plumbic  arsenates.     With  preparations  of  crude  sodium 
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arsenate,  the  amount  of  lead  salt  required  for  precipitation 
varies  considerably,  and  there  is  an  indication  that  a 
compound  of  the  di-  and  tri-plumbic  salts  may  sometimes 
be  formed. 

With  calcium  chloride  or  nitrate,  sodium  arsenate  forms 
the  tricalcium  arsenate  ;  but,  when  thus  prepared,  it  is 
not  very  insoluble,  and  is,  therefore,  unsuitable  as  an 
insecticide.  But  it  may  be  completely  precipitated  by 
calcium  hydroxide  ;  and  thus  a  mixture  of  lime  and  sodium 
arsenate  may  be  used  as  a  substitute  for  lead  arsenate. 


Chromyl  dichloride  ;•    Preparation  of  .     H.    D.   Law 

and  F.  Mollwo  Perkin.     Chem.  Soc.  Proc,  1907,  23,  11. 

The  authors  find  that  the  best  method  for  preparing 
chromyl  dichloride  is  to  dissolve  chromic  acid  in  rather 
more  than  the  equivalent  quantity  of  concentrated  aqueous 
hydrochloric  acid  and  to  add  to  this  solution  concentrated 
sulphuric  acid  in  small  quantities  at  a  time,  the  mixture 
being  cooled  between  each  addition.  After  standing  for 
about  twenty  minutes  in  a  tap  funnel,  the  heavy  under 
layer  of  chromyl  dichloride  is  drawn  off.  It  can  be  purified 
by  aspirating  dry  air  through  it  and  subsequent  distillation. 
The  vield  is  almost  theoretical. 


Praseodymium  compounds  ;•    Method  for   preparing    pure 
.     N.   A.    Orlow.     Chem.-Zeit..    1907,   31,    115. 

The  known  methods  of  separating  praseodymium  from 
lanthanum  compounds,  comprising  several  successive 
recrystallisations,  are  unsatisfactory.  In  repeating  some 
of  the  work  of  C.  Winkler,  the  author  found  that  in  presence 
of  cerium  salts,  praseodymium  can  be  precipitated  as 
oxide  whilst  lanthanum  remains  in  solution.  The  solution 
of  praseodymium  salt  containing  lanthanum  is  mixed  with 
1  slight  excess  of  cerium  chloride,  and  the  mixed  oxides  of 
:erium  and  praseodymium  are  precipitated  by  addition 
jf  mercuric  oxide  and  potassium  permanganate,  and  filtered. 
The  precipitate  is  dissolved  in  dilute  acid,  and  the  metals 
igain  precipitated  as  oxalates,  which  are  converted  suc- 
cessively into  oxides  and  nitrates.  The  latter  are  fused  with 
potassium  nitrate  at  300° — 350°  C,  and  the  praseodymium 
3ompound  extracted  with  water  from  the  cold  mass. 

— B.  J.  S. 


Hydrocarbons  of  the  benzene  series  ;•    Oxidation  of . 

H.  D.  Law  and  F.  M.  Perkin.     III.,  page  192. 


English  Patents. 


Iso-bornyl  esters  ;•    Manufacture  of .     C.   Weizmann 

and  the  Clayton  Aniline  Co.,  Ltd.,  Manchester.     Eng. 
Pat.  8266,  April  5,  1906. 

IsoBORNYL  esters  can  be  made  in  one  operation  by  heating 
pinene  hydrochloride  with  a  suitable  organic  acid  {e.g., 
glacial  acetic  acid)  in  the  presence  of  a  small  quantity  of 
zinc  chloride. — F.  Shdn. 


Tinctures  ';    Production  of  permanently  dear  .     Wilh. 

Anhalt  Ges.  m.b.  H.,  Colberg,  Prussia.  Eng.  Pat.  15,064, 
July  2,  1906.     Under  Int.  Conv,,  Aug.  3,  1905. 

Permanently  clear  tinctures  from  alcoholic  extracts  of 
vegetable  substances  can  be  produced  by  diluting  the 
?xtract  with  water  and  adding  a  hot  solution  of  an  inorganic 
salt  of  boric  acid,  such  as  sodium  tetraborate. — F.  Shdn. 


Ardiaeptic  compounds  [Benzoyl-succinyl  peroxide].  A.  C. 
Houghton,  Syracuse,  U.S.A.  Eng.  Pat.  20,680,  Sept.  18, 
1906.     Under  Int.  Conv.,  Sept.  25,  1905. 

She  U.S.  Pat.  821,291  of  1906 ;  this  J.,  1906,  608.— T.F.B. 


French  Patents. 

Glycidic  esters  and  ketones;.   Preparation  of  a- [3- substituted 
.     G.     Darzens.      First    Addition,    dated    Dec.   6, 

1905,  to  Fr.  Pat.  360,513,  Feb.  25,  1905  (this  J.,  1906, 
496). 

Claim  is  made  for  several  a-/3-substituted  glycidic  esters 
and  the  corresponding  ketones,  and  for  their  use  in  con- 
fectionery and  perfumery. — F.  Shdn. 

Liquid  residues  arising  from  the  preparation  of  pinene  hydro- 
chloride from  oil  of  turpentine  by  the  action  of  hydrochloric 

acid  ;    Utilisation  of .     A.  Behal.     Fr.  Pat.  361,978, 

Dec.  8,  1905. 

The  chlorine  contained  in  the  liquid  residues  from  the 
preparation  of  pinene  hydrochloride  from  oil  of  turpentine 
by  means  of  hydrochloric  acid  can  be  removed  by  heating 
with  anhydrous  lead  acetate  dissolved  in  acetic  acid. 
After  separating  the  lead  chloride,  the  liquid  is  distilled. 
The  low  boiling  hydrocarbons  can  be  used  industrially, 
the  bomyl  acetate  can  be  saponified,  and  the  higher  boiling 
hvdrocarbons  can  be  converted  into  bomvl  acetate. 

— F.  Shdn. 

Esters  of  terpenic  alcohols  ;  Preparation  of from  terpenes. 

A.  A.  Shukoff.     Fr.  Pat.  369,794,  Sept.  15,  1906. 

The  acetic  esters  of  terpenic  alcohols  can  be  prepared  by 
heating  terpenes  with  a  mixture  of  glacial  acetic  and  sul- 
phuric acids  and  saponifying  the  product.  In  this  invention 
the  acetic  acid  is  partially  or  entirely  replaced  by  an 
unsaturated  organic  acid  such  as  linoleic  acid.  The  sul- 
phuric acid  can  be  replaced  by  other  mineral  acids. 

— F.  Shdn. 

Alcohols,  especially  ethyl  alcohol ;;    Process  for  dehydrating 
.      Elektrochem.  Werke.     Fr.  Pat.  370,093,  Sept.  28, 

1906.  Under  Int.  Conv.,  Sept.  29.  1905. 

See  Eng.  Pat.  21,567  of  1906  ;  this  J.,  1906. 1231.— T.  F.  B. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

[Continued  from  page  167.) 

Potassium  chlorate   [containing  hypochlorite]  ;•    Dangerous 
.     R.  Gartenmeister.     Chem.-Zeit.,  1907,  31,  174. 

A  SERIES  of  explosions  recently  occurred  one  after  the 
other,  with  tubes  containing  a  dry  mixture  of  potassium 
chlorate,  sulphiu-,  and  sugar.  As  the  workman  in  charge 
of  the  chlorate  mill  stated  that  an  odour  of  chlorine  was 
frequently  noticeable  on  opening  the  mill,  the  author 
tested  the  chlorate  in  question,  (a),  and  also  samples  of 
another  lot  of  chlorate,  (b),  in  the  use  of  which  no  explosions 
had  occurred.  It  was  found  that  the  chlorate,  (a),  gave 
in  the  cold  an  immediate,  intense  blue  colour  on  addition 
of  potassium  iodide,  starch,  and  sulphuric  acid,  whilst  the 
chlorate,  (6),  gave  a  negative  result.  It  is  concluded 
that  the  explosions  were  due  to  the  contamination  of  the 
chlorate  with  chlorine  monoxide  (potassium  hypochlorite). 

— A.  S. 

Explosives  and  dangerous  goods ;;    Sea-carriage  of . 

New  Books,  page  226. 

English  Patent. 

Matches;    Manufacture  of .     G.  A.  Haffner,     Paris. 

Eng.    Pat.    1354,   Jan.    18,    1907.     Under   Int.    Conv., 
Jan.  18,  1906. 

The  invention  relates  to  matches  without  heads  rendered 
inflammable  at  one  or  both  ends.  The  inflammable 
composition  consists  of  potassium  chlorate  (50  parts),  zinc 
salt  of  naphthalone-/3-sulphonic  acid  (5  parte),  and 
water  (110  parts).     Before  the  application  of  the  inflam- 
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m»blo  substance,  the  end  ^wrtions  of  the  matches  are 
rubbtxl  near  their  ends  with  pulverised  sulphur,  leaving 
the  extreme  ends  as  freo  as  possible,  and  the  sulphur 
is  caus(>d  to  penetrate  into  the  woixl  by  ilry  heat  or  steam. 
A  supplementary  impregnation  [coatingl  can  also  be  given 
with  a  mixtvm-  of  Iciul  thiixsulphato.  potassium  chlorate, 
and  an  adhesive  substance. — G.  W.  McD. 

Frk>'Ch  Patent. 

JExvIome  r    Manufacturt  of  a  plastic  with  the  aid 

of  tnnitrc4oiHene.  C  E.  Bichel.  Fr.  Pat.  369,661, 
July  IS.  1906. 
Th»  patent  relates  to  an  explosive  for  shells  and  torpedoes 
coDsistin;:  es^-ientially  of  trinitrotoluene,  which  is  mixed 
with  Bolitl  or  liquid  resins,  with  or  without  addition  of 
dinitrotoluene  and  collodion-cotton.  The  following  are 
given  a«  examples: — (a)  Trinitrotoluene  (87  parts)  and 
oopaiba  balsam  (13  parts),  (b)  Trinitrotoluene  (87  parts), 
copaiba  balsam  (12),  and  coUodion-cotton  (1  part), 
(c)  Trinitrotoluene  (So  parts),  resin  (14),  and  collodion- 
cotton  (1  part),  iv)  ••Trinitrotoluene  (85  parts),  liquid 
Btorax  (4-5),  collodion -cotton  (5-0),  and  dinitrotoluene  (10 
parts)."— G.  W.  McD. 

German  Patents. 

Wood :   Process  for  the  impregnation  of tcith  paraffin 

war,  tear,  and  the  like,  in  order  to  make  it  suitable  for 
the  manufacture  of  safety-matches.  Holzwarenfabr. 
Rexroth-Lvnen.     Ger.  Pat.  173,428,  Jan.  6,  1904. 

The  wood  is  boiled  with  "  an  aqueous  solution  "  of  the 
emulsion  formed  by  treating  the  impregnating  material 
(paraffin-wax,  wax,  oil  of  turpentine,  rosin,  or  the  like) 
with  an  ofl  soluble  in  water,  such  as  Turkey-red  oil,  or  with 
soaps.  For  example,  100  kilos,  of  paraffin  wax  are  melted, 
and  intimately  mixed  with  100  kilos,  of  Turkey -red  oil,  and 
the  emnlsion  thus  produced  is  run  into  1000  litres  of  boiling 
water,  and  the  whole  well  stirred.  The  wood  is  introduced 
into  this  liquid,  which  is  kept  boiling  for  some  time,  after 
which  the  wood  is  withdrawn  and  dried. — A.  S. 

Explosives  t    Process  for  the  manufacture  of  [safetij] . 

H.    Hermann.     Ger.    Pat.    176,072,    April    27,    1905. 

The  patent  relates  to  a  method  of  preparing  nitroglycerin 
and  chlorate  explosives  in  plastic  or  granular  form,  which 
are  safe  to  handle,  and  not  sensitive  to  blows  or  shock. 
It  consists  in  adding  condensation  products  of  formalde- 
hyde with  aromatic  amines  or  aminophenols  to  the  nitro- 
gfycerin  or  chlorate,  or  to  mixtures  of  these  with  oxygen- 
jrielding  or  carbonaceous  substances.  In  applying  the 
method  to  nitroglycerin  explosives,  the  condensation  of 
the  formaldehyde  with  amines  or  aminophenols  may  be 
•Ibetod  in  presence  of  nitroglycerin  and  oxygen-yielding 
oonpounds.  In  thecaseof  chlorate  explosives,  the  anhydro- 
fbnnitldebyde  compound  is  fused  with  substances  of  an  acid 
character,  such  as  rosin,  picric  acid,  &c.,  and  the  product 
dJasolved  in  a  suitable  solvent,  oil  of  turpentine,  for  example, 
and  mixed  with  the  chlorate.  The  following  examples  are 
prtti:—{\)  Pcripder.— Nitroglycerin,  5;  anhydroformalde- 
byde-anfline,  10;  and  ammonium  nitrate,  85  parts. 
(2)  /lM<t<4«jrj!io*itw.—  .\nhydroformalflehyde-aniline,J12  ; 
nitrogljceriD,  26  ;   and  ammonium  nitratc,62  parta. — A.S. 
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{L'onXinuf.fi  from  pngp.  ItiH. ) 

APPARATUS. 

Treating  a  liquid  at  iti  brAlirvg  point  with  two  or  more  gases  J 

.iimple  apparatus,  with  stirrer,  for .     N.  L.  Gebhard. 

fliem.  .Soc.  f'ror..  1{K;7,  23,  34. 
Whiuit  stodying  the  action  of  certain  gases  on  liquids  at 
tbeir  Ixtiltng  points,  the  apparatus  representee!  in  the 
figure  was  deyised  an/J  found  U>  work  satisfactorily. 
Td*  liffuid  is  plac«d  in  an  Krlenmeyer  Hask,  A,  of  tajiaoitv 
appropriate  to  the  volum»*  of  li(jiii<l  under  treatment.  The 
rest  of  the  apparatus  includes  a  centrifugal  stirrer  in  the 
liqaid,  driyen  by  a  water  turbine  through  a  boriaontal 


pulley,  the  rod,  C,  carrying  the  stirrer  rotating  in  an 
outer  tube,  D.  At  G,  D  is  sealed  into  a  tube,  E,  of  slightly 
wider  bore.  The  tube,  E,  reaches  almost  to  the  stirrer, 
and  dips  well  below  the  surface  of  the  liquid.  The  gases 
enter  at  the  tubes,  B,  pass  along  the  annular  space  between 
D  and  E,  as  indicated  by  the  arrows,  and  encounter  the 
liquid  at  H,  just  above  the  stirrer.  The  upper  part  of  E 
is  surrounded  for  part  of  its  length  by  a  wider  tube,  K,  with 
a  side  tube,  S,  through  which  the  vapour  of  the  boUing 
liquid  passes,  to  be  condensed  in  the  reflux  condenser,  L. 
E  is  fitted  to  K,  and  the  latter  to  the  flask,  by  means  of 
suitable  corks.  The  apparatus  enables  a  liquid,  in  vigorous 
ebullition,  to  be  subjected  to  the  action  of  gases,  with 
constant    stirring. 

Hydrogen  sulphide  ;  New  laboratory  method  for  the  prepara- 
tion of   .     F.    R.    L.    Wilson.     Chem.    Soc.    Proc, 

1907,  22,  312. 

The  common  method  for  the  preparation  of  hydrogen  sul- 
phide by  the  interaction  of  hydrochloric  acid  and  ferrous 
sulphide  is  open  to  several  objections,  the  most  serious 
of  which  is  the  liability  of  the  gas  to  contain  the  hydrides 
of  arsenic  and  phosphorus,  due  to  the  contamination 
of  the  iron  sulphide  with  phosphide  and  arsenide.  The 
method  described,  ensures  freedom  from  these  impurities, 
as  well  aa  the  absence  of  most  of  the  unpleasant  accompani- 
ments of  the  ordinary  process  of  preparation.  If  a  current 
of  hydrogen  sulphide  is  passed  over  an  alkali  hydroxide, 
for  example,  sodium  or  calcium  hydroxides,  a  hydrosulphide 
is  formed,  heat  being  evolved  and  a  change  in  colour  from 
white  to  yellow  taking  place.  If  a  current  of  carbon 
dioxide  bo  now  passed  over  the  hydrosulphide,  the  com- 
pound is  at  once  decomposed,  a  carbonate  being  formed 
and  hydrogen  sulphide  set  free.  In  the  case  of  calcium 
hydroxide,  the  yellow  substance  has  the  composition 
Ca(H.S)(OH),  and  the  action  of  carbon  dioxide  is  given  l>y 
the  equation  :  Ca(HS)(OH)  -f  COg  =  CaCOa  +  H^H.  A 
drying  tower  is  filled  either  with  granular  soda-lime  or  an 
intimate  mixture  of  calcium  hydroxide  and  moist  sawdust. 
A  stream  of  hydrogen  sulphide  is  passed  into  the  tower 
until  the  contents  are  saturated  with  the  gaa,  the  course 
of  the  action  being  easily  determined   by  the  change  in 
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colour  and  by  the  movement  of  a  heated  zone  upwards 
through  the  tower.  After  the  action  has  proceeded  for 
some  time  the  gas  which  escapes  from  the  exit  tube  smells 
strongly  of  hydrogen  phosphide,  and  is  inflammable, 
doubtless  consisting  of  hydrogen  mixed  with  all  the  other 
gaseous  impurities  evolved  by  the  action  of  acid  on  the 
ferrous  sulphide.  When  the  hydroxide  has  reacted  with  as 
much  hydrogen  sulphide  as  possible,  a  carbon  dioxide 
generator  is  substituted  for  that  supplying  hydrogen 
sulphide,  and  the  apparatus  is  ready  to  yield  a^s  slow  or 
rapid  a  supply  of  the  latter  gas  as  may  be  desired.  The 
supply  of  hydrogen  sulphide  ceases  at  once  when  the  stream 
of  carbon  dioxide  is  cut  off,  and  if  the  exit  tube  from 
the  tower  be  closed,  a  partial  vacuum  will  soon  be  produced 
owing  to  combination  of  the  gases  in  the  tower  with  unal- 
tered hydroxide.  Owing  to  this  absorption  of  the  gas 
in  the  tower,  it  is  only  necessary  to  cut  off  the  supply  of 
carbon  dioxide  in  order  to  prevent  further  escape  of 
hydrogen  sulphide.  The  rate  of  supply  of  the  gas  may 
be  nicely  regulated  by  introducing  a  short  length  of 
capillary  glass  tubing  between  the  carbon  dioxide  appara- 
tus and  the  generating  tower.  The  danger  of  contamina- 
tion of  the  hydrogen  sulphide  with  carbon  dioxide 
is  very  small,  and  may  be  entirely  eliminated  by 
using  two  towers.  As  soon  as  the  first  shows  signs 
of  exhaustion  (indicated  when  calcium  hydroxide  is 
used,  by  the  change  in  colour)  it  is  replaced  by  the  second 
tower  ;  a  new  one  is  put  in  in  place  of  the  latter,  and  the 
supply  of  gas  taken  from  this.  R.  Meldola  referred  to  the 
known  laboratory  process  of  preparing  hydrogen  sulphide 
by  heating  sulphur  with  certain  hydrocarbons,  such  as 
solid  paraffin. 

Zeiss  hutyro-refractometer ;    Temperature  correction  of  the 
.     H.  D.  Richmond.     Analyst,  1907,  32,  44—46. 

It  was  found  by  Tolman  and  Munson  (this  J.,  1902,  1238) 
that  the  average  correction  factor  to  be  applied  to  the 
refractive  indices,  calculated  from  the  readings  on  this 
instrument,  corresponded  to  0-000365  for  each  1°  C,  and 
Leach  and  Lythgoe  (this  J.,  1905,  943)  constructed  a 
temperature  scale  based  upon  this  factor.  The  author, 
however,  finds  that  the  errors  in  the  results  obtained  by  the 
use  of  this  scale  are  greater  than  are  to  be  accounted  for 
by  the  errors  of  working.  The  factor  varies  with  each 
part  of  the  refractometer  scale,  and  the  author  gives  a 
table  of  the  corrections  found  necessary  in  the  case  of  a 
number  of  fats  and  oils.  He  has  also  made  determinations 
with  the  standard  fluid  supplied  with  the  instrument,  and 
finds  the  most  probable  corrections  to  be  as  follows  : — 


Temp.  "C. 


Correction  for 
scale  reading. 


Correction  for 
[refractive  index. 


1.5—20          1 

0-62 

0-000:{72 

20—25         1 

0-60 

0-000372 

25—30         i 

0-608 

0000380 

30— S5 

0.615 

0-000393 

35—40 

0-594 

0-000386 

40—45 

0-585 

0-000383 

45—50 

0-583 

0-000385 

In  the  author's  opinion  it  would  be  preferable  to  correct 
the  scale  readings  rather  than  the  refractive  indices  ;  but 
theoretically  this  is  incorrect,  since  the  expansion  of  fats 
is  very  nearly  linear,  whereas  the  refractive  indices  are  not 
80.  In  practice,  however,  approximately  correct  results 
can  be  obtained  by  the  use  of  the  factor  0-00038,  and  the 
substitution  of  this  factor  for  0-000365  in  Leach  and 
Lythgoe's  scale  would  give  results  in  which  the  error 
would  not  exceed  the  limits  of  experimental  error.  The 
tendency  of  the  correction  (in  the  case  of  butter)  to  increase 
with  the  rise  of  temperature  is  due  to  no  correction  being 
made  in  the  thermometer  readings  for  the  cooling  of  the 
exposed  portion  of  the  mercury.  In  conclusion  the  author 
gives  directions  for  plotting  a  chart  of  corrections  to  obtain 
accurate  readings  at  all  temperatures. — C.  A.  M. 

INOROA  NIC—Q  UA  LIT  A  TI VE. 

Tin,  in  mordanted  fabrics  ;   Detection  of .     A.  Scheurer 

and  V.  Sflbermann.     V.,  page  195. 


Sviphites ;    Detection  of  tre  preseru:^  of  thiosvlphatea 

andthionates.     E.  Votocek.     VTL,  page  199, 

INORGANIC—QUANTITATIVE. 

Zinc ;     Determination    of   traces    of    .     G.    Bertrand 

and  M.  Javillier.     BuU.  Soc.  Chim.,  1907  [4],  1,  63—66. 

When  an  excess  of  ammonia  is  added  to  a  solution  con- 
taining zinc  and  a  sufficiency  of  calcium,  there  is  deposited 
slowly  on  boiling  a  microcrvstalline  precipitate  of  calcium 
zincate,  CaHoZn204-f  4H2d.  The  authors  have  devised 
a  method  for  the  detection  and  estimation  of  traces  of  zinc, 
based  on  the  insolubility  of  this  compound.  As  an  example, 
a  solution  containing  6-001  grm.  of  zinc  in  500  c.c.  is  con- 
sidered. A  few  c.c.  of  milk  of  lime  or  at  least  50  c.c.  of 
lime-water  are  added  to  the  solution,  and  then  10—15  per 
cent,  of  concentrated  ammonia.  The  liquid  is  filtered,  if 
necessary,  and  boiled  as  long  as  ammonia  is  evolved,  and 
after  allowing  to  cool,  the  precipitate  of  zincate  and 
calcium  carbonate  is  collected  on  a  small  filter.  It  is  then 
dissolved  in  hydrochloric  acid,  evaporated  to  dryness, 
taken  up  in  a  little  water,  and  the  calcium  precipitated 
by  ammonium  oxalate  in  the  presence  of  much  ammonia. 
The  filtrate  from  this  is  evaporated,  heated  with  sulphuric 
acid,  and  the  residual  sulphate  weighed.  The  reagents 
used  must  of  course  be  quite  free  from  zinc,  but  a  blank 
experiment  is  advisable  to  allow  for  traces  of  calcium 
which  escape  precipitation,  or  may  be  dissolved  from  the 
vessels  employed. — F.  Sodn. 

Arsenic  ;  Separation  of from  copper  as  ammonium- 
magnesium  arsenate.  F.  A.  Gooch  and  M.  A.  Phelps. 
Amer.  J.  Science  ;  through  Z.  anorg.  Chem.,  1907,  52, 
292—298. 

The  method  is  based  upon  the  fact  that  whilst  many 
copper  salts  are  soluble  in  ammonia,  small  quantities  of 
arsenic  can  be  precipitated  as  ammonium-magnesium 
arsenate,  even  in  presence  of  ammonium  salts,  such  as  the 
chloride,  if  a  sufficient  excess  of  magnesia  mixture  be 
added.  The  precipitated  ammonium-magnesium  arsenate 
is  collected  on  a  layer  of  compressed  fine  asbestos,  in  a 
platinum  filter-crucible.  If  more  than  a  few  mgrms.  of 
arsenic  be  present,  it  is  necessary  to  dissolve  the  washed 
precipitate,  and  re-precipitate,  whilst  if  more  than  0-2  grm. 
of  arsenic  be  present,  three  precipitations  are  necessary. 
If  the  quantity  of  arsenic  amount  to  only  5  mgrms.  or  less, 
precipitation  is  very  slow,  and  it  is  advantageous  (with 
very  small  quantities,  even  necessary)  to  freeze  the  mixture 
after  adding  the  precipitant  in  order  to  induce  separation 
of  the  magnesium-ammonium  arsenate,  which  remains 
undissolved  on  thawing. — A.  S. 

Aluminium  hydroxide  and  free  acid  in  aluminium  sulphate 

and  alums  ;    lodonietric  determination  of  ,     S.   E. 

Moody.     VII.,  page  200. 


Silver  bullion 


Assay  of 
Smith. 


X. 


by  Volhard's  method.     E.  A, 
page  205. 


Zinc  ;■  Analysis  of  minerals  containing 
X.,  page  205. 


J.  A.  Muller. 


Chromium   in   steel ;     Volumetric   determination   of . 

G.  V.  Bianchetti.     X.,  page  205. 

ORG  A  NIC—Q  UA  LIT  A  TI  VE. 

Dyestuffs  ;;   Separation  of  ■ by  diffusion.     E.  lyohmann. 

rV.,  page  194. 

Cottonseed  oil  ;   Notes  on  Halphen's  reaction  for .     E. 

Rupp.     XIL,  page  210. 

Sesame  oil ,-  Notes  on  the  reactions  for  .     E.  Gerber. 

XVUIA.,  page  218. 

Formaldehyde  in  the  testing  of  tanning  materials.     F.  Jean 
and  C.  Frabot.     XIV.,  page  213. 
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ORG  A  SIC-  QUA  XTITA  Tl  VE. 

JItthjfl pentoses  :    QuantHatitr  dilerwinaiion  of  .     A. 

Jolles.  Ammlen,  IWT,  351,  38—43. 
Thb  mcthixl  previously  desoribod  for  the  dotormination 
of  jvntoses  (this  J.,  IWti,  201.  i>00)  van  he  also  iiscd  for 
the  determiiiaiion  of  methyl^HMitoscs.  When  mothyl- 
jHUitoses  and  jvnta><es  arc  present  together,  the  author 
sfji.ir.'itos  them  hy  a  ntotluKl  first  jiroposed  hy  Suloinuin 
lU>y  (Z.  klin.  Med",  39  [3  and  4]).  A  solution" eontamiug 
from  0-3  to  1  j:rni.  of  jientosos  is  eooled  to  0°  C,  treated 
with  a  saturated  solution  of  barium  hydroxide  also  at 
tf^  C.  and  pret'ipitatod  with  a  large  exeess  of  pure  alcohol 
previously  cooled  to  C^  C,  the  mixture  being  continually 
stirml.  After  one  and  a  half  to  two  hours,  the  solution 
is  decant«\l  throuch  a  double  filter,  and  the  precipitate 
washeti  several  times,  by  decantation,  with  cooled  alcohol, 
and  afterwanls  collected  on  the  tilter,  with  the  aid  of  the 
pump.  The  precipitate  is  then  distilled  with  hydrochloric 
acid  for  the  determination  of  the  pentoses  in  the  manner 
previously  descrilied  (loc.  cit.).  In  a  separate  portion  of 
the  original  substance,  the  pentoses  and  methyl-pentoses 
are  determined  together.  Then,  if  A  c.c.  of  V/l  bisulphite 
solution  l)e  consumed  in  the  determination  of  the  pentoses 
and  methylpentosos,  and  B  c.c.  in  that  of  the  pentoses 
alone,  the  weight  of  pentoses  in  the  substance  taken  is 
Bx75  mgrms.,  and  that  of  methylpentoses,  (A  -  B)  x 
82  mgrms. — A.  S. 

Sulphur  :  Determination  of in  vulcanised  india-rubber 

and  rubber  subMitiite,  by  DennstedVs  method.     R.  Ditmar. 
XlriC,  page  212. 

Ckromed   hide    potcder.     J.    Paessler    and    W.    Appelius 
XIV.,  page  213. 

Bidt  potcder  filter  and  the  American  shake  or  chromed  hide 

fowdcr  methods  of  tannin  analysis  ;  The  valve  of  the . 

H.  C  Reed.     XIV.,  page  213. 

Chrome  liquors  ;  Basicity  of .     F.  K.  Kopecky      XIV., 

page  213. 

Carbohydrates ;    Separation   of by   means   of   pure 

ytatt*.     J.  Konig  and  P.  Hermann.     XVI.,  page  215. 


Hopa ;    Valuation  of 


G.  Coez.      XVII.,   page  21 G. 


Fermentable    sugar ;     Lohnstein's    saccharomeler    for    the 

determination    of  .     F.    iSchonfeld.      XVII.,    page 

217. 

Fat-fontent  nf  cheeju:  ;  I' rrirrnH  for  thr  approximate  determina- 
tion   of    the .     .Milchwirtsrhaftlicher    Verein     im 

Allgau  e.  V.  Ger.  Pat.  175,147,  Dec.  28, 1905.     XVIIIyl., 
page  219. 

Morphine ;     Aisatf    of .     A    mdhnd    of    extraction. 

T.  Tickle.     XX.,  page  220. 

Terpene  aUfthris,  t>uch  as  lin/ilool ;    Determination  of 

IN    e-tsentiaJ    ailx.     .M.    V.    Bonlez.     XX.,  page    221. 


New    Books. 

P«ACncAL  Paper  Making.  A  .Manual  for  Paj)er-.Maker8. 
and  Owner*  and  .Managers  of  Pajxr  .Mills  ;  to  which 
arc  apjiendwl  I'wful  Tablf-n.  CalfMjlationH,  Data,  &c. 
By  GEoiuiK  Ci^piKKTON.  2nd  fxlition.  CWwby  Lock- 
woorl  nni\  Son.  7,  Statir/ncTM'  Hall  Court,  Ludgatc  Hill, 
LoodoD.      IJMI7.     Pri(»!    Ti^,.    net. 

j»vo  Tol-im*-.  '•ontaining  frontihpecc,  216  pagcH  of  subject 

!•.  illuiitratianjt,  and  an  alphabetifal  index. 

of  fh«-    ma»t«r   inio  f  h;ipl«r«   is  ctTorted 

-  '  " "  •  ■  '   •        I.  Ch'unir  ul  ,ind  PhvHical 

IL  Cutting  and  Boiling 
•    i  '        ^  I'hing.     III.  Web  Picking. 


Washing.  Breaking,  and  Bleaching.  Electrolytic  Bleach- 
ing. IV.  Cellulose  from  Wood,  &c.  V.  Esparto  and 
Straw.  VI.  Beating.  VII.  Loading.  Starch.  Colour- 
ing Matter.  VIII.  Resin,  Size,  and  Sizing.  IX.  The 
Fourdrinier  Machine  and  its  Management.  X.  Animal 
Sizing.  Drying.  XI.  Glazing  and  Burnishing.  XII. 
Cutting.  Finishmg.  XIII.  Microscopical  Examination 
of  Paper.  XIV.  Tests  for  Ingredients  of  Paper.  XV.  Re- 
covery of  Soda.  XVI.  Testing  of  Chemicals  and  Water 
for  Impurities. 

The  Gas  Engineer's  Pocket  Book.  Comprising  Tables, 
Notes,  and  Memoranda  relating  to  the  Manufacture, 
Distribution,  and  Use  of  Coal  Gas,  and  the  Construction 
of  Gas  W'orks.  By  Henry  O'Connor,  Past  President 
of  the  Society  of  Engineers,  &c.  3rd  Edition.  Ci'osby 
Lockw'ood  and  Son,  7,  Stationers'  Hall  Court,  Ludgato 
Hill,  London.     1907.     Price  10s.  Gd.  net. 

Small  volume  of  pocket-book  size,  containing  438  pages 
of  subject  matter,  w'ith  numerous  diagrams  and  illustra- 
tions, &c.  The  tables,  notes,  and  data  given,  are  classified 
and  arranged  under  the  following  heads : — General 
Constructive  Memoranda. — I.  General  Mathematical 
Tables.  II.  Unloading  Materials,  and  Storage.  III.  Re- 
tort House.  IV.  Condensers.  V.  Boilers,  Engines, 
Pumps,  and  Exhausters.  VI.  Scrubbers  and  Washers. 
VII.  Purifiers.  VIII.  Gasholder  Tanks.  IX.  Gasholders. 
X.  Workshop  Notes.  Manufacturing. — I.  Storing 
Materials.     II.  Retort    House.  III.  Condensing    Gas. 

IV.  Exhausters,  &c.  V.  Washing  and  Scrubbing.  VI. 
Purification.  VII.  Gasholders.  VIII.  Distributing  Gas. 
IX.  Testing.  X.  Enriching  Processes.  XI.  Products 
Works.     XII.  Supplementary. 

Explosives    and    Dangerous    Goods  :    Sea-carriage 

OF .     Board  of  Trade.       Messrs.  Wyman  and  Son, 

Limited,  Fetter  Lane,  London,  E.C.  Price  Gd.  each, 
postage. 
A  memorandum  has  been  issued  relating  to  the  carriage 
of  dangerous  goods  and  explosives  in  ships.  The  memo- 
randum is  issued  for  the  guidance  of  surveyors  who  have 
to  deal  with  the  shipment  of  dangerous  goods  on  vessels 
leaving  the  United  Kingdom,  and  supersedes  the  printed 
instructions  on  this  matter  which  were  issued  in  1904. 
It  contains  the  principal  legal  provisions  bearing  on  the 
subject,  together  with  notes  on  various  substances  which 
have  from  time  to  time  been  specially  brought  to  the 
notice  of  the  Department,  and  in  the  appendix  are  printed 
the  model  codes  of  harbour  by-laws  under  the  Explosives 
and  Petroleum  Acts,  the  Admiralty  rules  as  to  the  con- 
veyance of  Government  stores,  and  the  recommendations 
of  the  Home  Office  Committee  of  1895,  on  compressed  gas 
cylinders. 


Patent  List. 

Where  a  complete  SpiM^iflcafioii  accompanies  an  Application,  an 
asterisk  is  afJixed.  The  dates  given  are  (i)  in  the  case  of  Applioa- 
tlonB  for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Speciftratlons  Accepted,  those  of  the  OlHcial  Journals 
In  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inapection  at  the  Patent  Ofllce  immediately,  and  to  oppoBltlon 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 


Al'i'LlCATlONS. 


Hoffmann 


4047.  Craven.     Kilns  of  the  continuous 
tyjH,'.     Feb.  18. 

4124.   I^ehne.     Apparatus  for  heating,  refrigerating,  and 
evaporating  liquids.*     Feb.   19. 

4300.  Schilde.     Drying,       cooling,       and       moistening 
material.*     Feb.  21. 


d 


March  15.  1907.] 


PATENT  LIST. 


221 


Bricks     and     inside     structure 
[Ger.     Appl..    Feb.     21,     1906.]* 


4366.  Scherfenberg. 
for  reaction  towers. 
Feb.  21. 

4407.  Guttmann.  Apparatus  for  mixing,  attemperat- 
ing,  condensing,  or  effecting  reactions  between  liquids 
aM  (or)  gases.*     Feb.  22. 

4513.  Knuds?n.  Separation  of  the  constituents  of 
air  and  other  gases.     Feb.  23. 

4r).53.  Ncilson    (Iffland).     Cooling   towers.     Feb.    25. 

4589.  Martini  and  Hiineke.  Storage  and  transference 
of  inflammable  liquids.*     Feb.  25. 

5019.  Diamanti  and  Lambert.  Recovery  of  vapours 
given  off  by  volatile  liquids.  [Fr.  Appl.,  March  3.  190G.]* 
March  1. 

5131.  Lake  (Maschinenbauanst.  Eisengiesserei  u. 
Dampfkesselfabr.  H.  Pauclcsch).  Drying  machines. 
March  2. 

Complete  Specifications  Accepted. 

12,700  (1906).  Shears.  Apparatus  for  homogenising 
liquids  and  semi-liquids.     March  6. 

17,832  (1906).  Mackenzie  and  Gibson.  Packings  for 
Glover  and  other  towers,  tunnels,  &c.,  for  concentrating 
liquids,  absorbing  gases,  Sec     March  6. 

19.193  (1906).  Merrell,  Gere,  and  Merrell-Soule  Co. 
Recovering  in  the  form  of  dry  powder  the  solids  in  liquids 
or  semi-liquids.     March  6. 

22,512  (1906).   Carpenter.  Distilling        apparatus. 

March  6. 

23,049  (1906).  Mackenzie  and  McLauchlan.  Filters  for 
filtering  by  percolation.     Feb.  27. 

24,942  (1906).  Siemens  Bros,  and  Co.  (Ha vard).  Water 
pyrometers.     Feb.  27. 

27,592  (1906).  Crush.  Filter  frame  and  process  of 
filtration.     Feb.   27. 


II.— FUEL,    GAS,    AND    LIGHT. 
Applications. 

4067.  Parker.  Retorts  for  distilling  coal  and  other 
carbonaceous   substances.     Feb.    19. 

4094.  Read  and  Silencer.  Regenerative  furnaces  for 
gas  retorts.     Feb.    19. 

4115.  Epstein.  Production  of  liquid  or  solid  fuel. 
Feb.   19. 

4400.  Keller- Kurz.  Apparatus  for  carbonising  air  by 
iquid  hydrocarbon.*     Feb.  22. 

4489.  Parker,  and  Automobile  Gas  Producer  Sjoid. 
Gas  producer  plant.     Feb.  23. 

4641.  Lvnde.  Apparatus  for  producing  gas  from 
petrol,  &c.     Feb.    26. 

4814.  Siemens  und  Halske,  A.-G.  Manufacture  of 
electric  incandescence  filaments  of  tungsten  or  mixtures 
thereof  with  other  metals.  [Ger.  Appl.,  March  10,  1906.]* 
Feb.   27. 

4873.  Fearnhead.     Suction  gas  producers.     Feb.  28. 

4911.  De  Vilar.     Gas  generators.     Feb.  28. 

4945.  Torda.  Photometers  using  selenium  cells. 
March  1. 

Complete  Specifications  Accepted. 

4949  (1906).  Hubert.  Gasification  of  liquid  fuel. 
March  6. 

5435.  (1906).  Marriott.  Application  of  pitch  as  water- 
proof agglomerant  for  artificial  fuel.     March  6. 

6432  (1906).  Sensenschmidt.  Apparatus  for  hardening 
incandescent  bodies.     Feb.  27. 

6814  (1906).  Terrell.  Manufacture  of  incandescent 
mantles.     Feb.  27. 

8067  (1906).  A.-G.  f.  Selasbeleuchtung.  Apparatus  for 
mixing  gas  and  air.     March  6. 


9327  (1906).  Seymour.     Coke  ovens.     Feb.  27. 

11,639  (1906).  Bloxam(Lux).  Incandescence  filaments 
for  electric  lamps.     March  6. 

13,181  (1906).  Thorpe  and  Dougan.  Incandescence 
gas  mantles.     March  6. 

15,021  (1906).  Cons.  f.  Elcktrochem.  Ind.  Incandes- 
cence bodies  of  tungsten.  Feb.  27. 

18,131  (1906).  Mehta.  Manufacture  of  fuel  briquettes. 
March  6. 

24,192  (1906).   Kridlo.  Sec  under  III. 

26.928  (1906).  Frank.  Production  of  pure  hydrogen 
from  water-gas.     March  6. 

IIL— DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS,      PETROLEUM,      AND 

MINERAL    WAXES. 

Complete  Specifications  Accepted. 

24,192  (1906).  Kridlo.  Utilising  petroleum  residues 
for  combustion  and  for  producing  coke  or  carbon.  March  6. 

24,344  (1906).  Wirth.  Rendering  heavy  coal  tar  oils 
odourless.     Feb.  27. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Applications. 

4159.  Ges.  f.  Chem.  Ind.  in  Basle.  Manufacture  of 
yellow  sulphine  dvestuffs  of  the  quinophthalone  series. 
[Ger.  Appl.,  Dec.  24,  1906.]*     Feb.  19. 

4235.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene 
series.     Feb.  20. 

4413.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
colouring  matters.     Feb.  22. 

4592.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  containing  sulphur. 
Feb.  25. 

4976.  Newton  (Bayer  und  Co.).  Manufacture  of  a  new 
chloroaminophenolsulphonic   acid.     March    1, 

5122.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufac- 
ture of  halogen  derivatives  of  indigo  and  leuco-compounds 
thereof.     March  I. 

Complete  Specifications  Accepted. 

16.012  (1905).  Deuts.  Gold,  und  Silber  Scheide  Anstalt. 
Manufacture  of  indigo  leuco-bodies.     Feb.   27 

5959  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  dvestuffs  of  the  anthracene  .series.     Feb.  27. 

20,132  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
anthracene  series.     March  6. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND   FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

4015.  Miiller.  Manufacture  of  artificial  tlireads.  * 
Feb.    18. 

4251.  Silver  wood  and  Taylor.  Mercerising  and  bleach- 
ing cotton  yams  or  fabrics.     Feb.  20. 

4528.  Bousfield  (Heberlein  &  Co.).  Mercerising  vege- 
table fibres  or  textiles  materials.     Feb.  23. 

4547.  Calico  Printers"  Assoc  and  Fourneatix.  Print- 
"ing  or  dyeing  textile  fibres.     Feb.   25. 

4614.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Dyeing  furs, 
feathers,  or  the  like.     Feb.  25. 

4902.  Ransford  (Calico-Printing  Works  Co.  E.  Zuudel). 
Production  of  silk-like  or  velvet  effectei.     Feb.  28. 
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4910.  DusoDTilki.  Electrolytio  bleaching  and  scouring 
apparatus.     Feb.  28. 

4l>r»3.  Hall  and  Rraiult.  .Miwhines  for  scouring,  bleach- 
ing, and  dveing  spun  or  manufacturwl  fibrous  materials.  * 
Slanh  1. 

502v>.  Diainanti  and  l^niliort.  Recovery  of  volatile 
soh-rnts  in  the  Mianufactiire  of  artiticial  silk.  [Fr.  App)., 
Manh  3,  liKHi.]*     Manh  I. 

CoMFLKTB  Specifications  Accepted. 

49S1  (1906).  Rhodes.  Apparatus  for  preparing,  dyeing, 
or  otherwise  treating  with  liquids  pieces,  warps,  or  other 
material.     Feb.  27. 

5284  (1906).  Petrie  and  Petrie.  Machines  for  washing 
wool  .ind  other  fibrous  materials.     Feb.  27. 

.VS4.T  (1W6).  Whiteley.  Ma<hines  for  drying, shrinking, 
or  ageing  fabrics.     March  ti. 

84.'k'>  (190<»).  Ringenbac.  Bleaching  textile  fabrics. 
March  li 

10.0.93  (1906).  Ransford  (Ca^sella  und  Co.).  Dyeing 
animal  fibres  with  sulphide  colours.     Feb.  27. 

11,758  (1906).  Imray  (Meister,  Lucius  und  Briining). 
Machines  for  dyeing  or  printing  in  shatled  colours  or 
tints.     March  6. 


MI.— ACIDS.  ALKALIS,  AND  SALTS. 
Applications. 

4193.  Liverpool  Borax  Co.,  and  Fry.  Utilisation  of  by- 
product* obtained  in  the  manufacture  of  borax.     Feb.  20. 

4254  Contard  and  Valentiner.  Process  for  obtaining 
highly  concentrated  nitric  acid.*     Feb.  20. 

4861.  Froniont.  I.iea<l  chambers  for  the  manufacture 
of  sulphuric  acid.     Feb.  28. 

5032.  Meyer.     Manufacture  of  zinc  sulphide.  *  Marcli  1. 

Complete  Specifications  Accepted. 

4409  (1906).  Lance  and  Elworthy.  Synthetic  produc- 
tion of  cyanides.     March  6. 

5151  (1906).  Raschen.  Wareing,  and  United  Alkali  Co. 
Purification  of  arsenical  8ulj)huric  acid  and  the  obtain- 
ment  of  arsenic  therefrom.     March  6. 

17,832  (1906).  Mackenzie  and  Gibson.     See  vnder  I. 


VIII.- CLASS.  POTTERY.  AND  ENA.MELS. 
Applications. 

61 19.  Pilkington.  .Apparatus  for  making  glass  sheets  or 
pbtM.     Marrh  2. 

.'>123.  Bloxam  (Riesler  und  Co.).  Manufa<;ture  of  a 
ceramic  maM  and  of  ware  therefrom.     March  2. 

CoMPLBTB  Specifications  Accepted. 

12.915  (1906).  Boult  (Lecomte-Falleur  et  Cie.).  ClafiS- 
mclting  furnaces.     March  6. 

14.674  (19f)6).  P»ottomley  and  Paget.  Manufacture  of 
fofw^l  xilira  war'-.     Feb.  27. 

H».04.'i  (HlfW).  M«-Tan   and   M<ran. 
Feb.  27. 


Ceramic  products. 


IX.— BUILDING    .MATEPJ.ALS.    C7.AYS,    MORTARS, 
AND  CEMENTS. 

Am-irATioNH. 

4478.  S^hmat/jlla.    Vertical  kiluM  for  himing  limestone 
and  otbcT  sobataoces.     Feb.  23. 


4530.  Cowper-Coles.  Processes  for  making  cement  from 
blast-furnace  slag.*     Feb.  23. 

4598.  Stanley.  Manufacture  of  coloar-faced  bricks. 
Feb,  25. 

4763.  Baxter.     Impregnating  wood.     Feb.  27. 

5110.  Roman  Brick  Co.,  Ltd.,  and  Schaucrmann. 
Manufacture  of  bricks,  pottery,  &c.     March  2. 

Complete  Specifications  Accepted. 

5368  (1906).  Touya.  Manufacture  of  artificial  stone 
for  grinding  or  abrasive  purposes.     March  6. 

6034  (1906).  Neal.  Distemper  or  composition  for  pro- 
ducing a  stone-like  surface.     Feb.  27. 

23,124  (1906).  Frollo.     Cement.     March  6. 

24,823  (1906).  Assoc.  Portland  Cement  Manufacturers, 
Ltd.,  and  Gibbs.  Burning  lime  and  other  substances. 
Feb.  27. 

X.— METALLURGY. 

Applications. 

3981.  Cowper-Coles.     Zinc  alloys.     Feb.  18. 

3984.  .Syms.     Amalgam.     Feb.  18. 

4225.  Wetter  (Holenstein).  Appliances  for  obtaining 
gold  dust  from  auriferous  sand  or  earth.     Feb.  20. 

4313.  Cowper-Coles.  Removing  scale  and  oxide  from 
metallic  surfaces.     Feb.  21. 

4336.  Levy.  Preparation  of  metallic  objects  to  receive 
metallic  coatings.     [Fr.  Appl.,  March  1,  1906.]*    Feb.  21. 

4358.  Pratt.  Extraction,  refining,  and  manufacture  of 
metals,  alloys,  and  other  substances.     Feb.  21. 

4428.  Deuts.  Wachwitzmetall  A.-G.  Plating  iron  and 
steel  with  aluminium  alloys.  [Ger.  Appl.,  Nov.  22,  1906.]* 
Feb.  22. 

4541.  Mc  Cowan  and  Maclvor.  Treatment  of  anti- 
monia'  and  other  complex  sulphide  ores  containing  gold. 
Feb.  2.5. 

4912.  Mallmann.     Crucible  furnaces.     Feb.  28. 

5100.  Cote  and  Pierron.     See  under  XL 

5127.  Kjellin.  Method  and  furnace  for  producing 
metals  or  metalloids  from  their  combinations.  *    March  2. 

Complete  Specifications  Accepted. 

1102  (1906).  Benjamin.  Process  for  obtaining  a  slag. 
Feb.  27. 

4796  (1906).  Walker  (Just).  Recovery  of  precious 
metals  from  ores  and  other  material.     March  6. 

5031  (1906).  Anuable,  and  Ferro-Alloys  Synd.  Manu- 
facture of  fcrro- molybdenum.     March  6. 

5655  (1906).  Leaver  and  Von  Buch.  Treatment  of 
flux  skimmings  of  zinc.     March  6. 

8683  (1906).   Kiraber.     Steel  for  bits  or  drills.    Feb.  27. 

16,322  (1906).  Charles  and  Heinze.  Method  of  lining 
converters.     March  6. 

18,742  (190G).  Bontempi.  Production  of  articles  of  an 
alloy  of  iron  and  hydrogen.     March  6. 

20,545  (1906).  Maschinenbauanstalt  Humboldt,  and 
Metallurgische  (5es.  Sejjaration  of  substances  having 
different  magnetic  excitabilities.     Feb.  27. 

22,491  (1906).  Bloxam  (Siemens  und  Halske  A.-G.). 
Producing  homogeneous  masses  of  tantalum  or  other 
difficultly-fusible  metal.     March  6. 


XI.— ELECTRO-CHEMISTRY     AND 
METALLURGY. 

Applications. 


ELECTRO- 


5982.  Cowper-Coles.  Vessels  for  containing  fused  salts 
during  clectrolysiH.     Feb.    18. 

4051.  CowiKir-Coles.  Production  of  electrotyi)e8.  * 
Feb.  18. 
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4352.  Boult  (Lessing).     Carbon  electrodes.     Feb.   21. 

4910.  Dassonville.     See  under  V. 

4927.  Chaplet,  and  See.  La  Neo-Mctallurgie.  Electric 
furnaces.     [Fr.  Appl.,  Sept.  25,  1906.]     Feb.  28. 

4937.  Gillon.    Insulating  composition.     March  1. 

5100.  Cote  and  Pierron.  Electric  furnace  for  the  con- 
tinuous extraction  of  zinc  from  its  ores.     March  2. 

Complete  Specifications  Accepted. 

16,269  (1906).  Grondal  Kjellin  Co.,  and  Harden. 
Electric  induction  furnaces.     Feb.  27. 

28.960  (1906).  Hiorth.  Electric  induction  furnace. 
Feb.  27. 

28.961  (1906).  Hiorth.  Operating  electrical  smelting 
furnaces.     Feb.  27. 


XII.— FATTY   OILS,   FATS,    WAXES,    AND   SOAPS. 

Applicatiost. 

4762.  Lennox.     Purification  of  soap  solutions.   Feb.  27. 

Complete  Specification  Accepted. 

17,656  (1906).  Breda.      Process    for    extracting    fats. 
Feb.  27. 


Xm.— PIGMENTS,'PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER.  &c. 

(A.) — Pigments,  Paints. 

Appucation. 

4379.  Simpson.     Waterproof  writing  ink.     Feb.  22. 

(J5.) — Resins,  Vaenishbs. 

Complete  Specification  Accepted. 

4678  (1906).  Poppe.  Manufacture  of  linoleum  or  like 
material.     March  6. 

(G.) — India-eubber. 
Applications. 

4268.  West.  Treatment  of  vulcanised  india-rubber. 
Feb.  20. 

4410.  Turner  and  Willoughby.  Apparatus  for  vulcan 
ifling  raw  rubber,  &c.     Feb.  22. 

4510.  Norzagaray.  Apparatus  for  treating  rubber. 
Feb.  23. 

4511.  Norzagaray.  Apparatus  for  extracting  rubber. 
Feb.  23. 

4717.  Bloxam  (Raffineries  Reunies  de  Caoutchouc  Soc. 
Anon.).     Process  for  refining  crude  caoutchouc*  Feb.  26. 

5117.  Thompson.  Manufacture  of  elastic  substances. 
March  2. 

Complete  Specification  Accepted. 

12,525  (1906).  Boult  (Koneman).  Recovery  of  rubber 
from  rubber  waste.     March  6. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Applications. 

4049.  Johnson    (Badische    Anilin    und    Soda    Fabrik). 
Bleaching  glue.     Feb.  18. 
4102.  Babert.    Rubbered  or  vulcanised  leather.  Feb.  19. 
4605.  Weinschenk.     Tanning  hides  and  skins.    Feb.  25. 


XV.— MANURES,  &c. 

Application. 

4109.  Makin.  Utilisation  of  certain  waste  material  in 
making  fertilisers  and  foodstuffs.     Feb.  19. 

Complete  Specifications  Accepted. 

24,647  (1906).  MacDonald.  Manufacture  of  manure. 
March  6. 

26,635  (1906).  Bazin.  Increasing  the  nitrogen  content 
of  peat  for  manure.     March  6. 


XVI.— SUGAR,  STARCH,  GUM,  &e. 

Application. 

4623.  Altolaguirre  and  Zubilaga.  Apparatus  for  de- 
fecating cane  juice.*     Feb.  25. 

XVIL— BREWING,  WINES,  SPIRITS    &c. 
Applications. 

2591a.  Reynaud  and  Frestadius.  Treatment  of  pot  ale. 
Feb.  23. 

4009.  Davidson  and  Burra.  Extracts  of  hops. 
Feb.   18. 

4174.  Hellwig.  Preparing  and  filtering  beer  wort.* 
Feb.   19. 

Complete  Specification  Accepted. 

4552  (1906).  Hellwig.  Preparing  and  filtering  beer  wort. 
Feb.  27. 

XVIIL— FOODS;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(A.) — Foods. 

Applications. 

4109.  Makin.     See  under  XV. 

4289.  Finan.  Composition  for  preventing  deterioration 
of  food  stuffs.     Feb.  21. 

4919.  Newlands  and  Eastick.  Manufacture  of  food  for 
cattle  and  other  animals.     Feb.  28. 

Complete  Specifications  Accepted. 

4365  (1906).  Makin.  Preparation  of  foods  from  yeast. 
Feb.  27. 

14,067  (1906).  Temple.  Treatment  of  yeast  for  bread 
making.     Feb.  27. 

16,628  (1906).  Burckhardt.  Manufacture  of  cocoa 
products.     Feb.   27. 

27,514  (1906).  Sefton-Jones  (Meyer).  Food  products. 
Feb.  27. 

(B.) — Sanitation  ;    Water  Purification. 

Applications. 

4118.  Guy.     Sewage  filtration  beds.     Feb.  19. 
5095.  Adams.        Apparatus    for    sewage    purification. 
March  2. 

(0.) — Disinfectants. 
Application. 
5079.  Smith.     Sheep-wash  fluid.     March  2. 
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XIX.— PAPER.  PASTEBOARD.  *c. 

Attuc.ktios. 

4590.  Newton  (Drt^sdner  Chromo-  und  Kunstdruck- 
papierfabr.  Krauae  und  Riuniann).  Coating  paper  in 
continuous  lengths,  esjx>oiaIlv  with  heavy  colours.* 
Feb.  25. 

COMPLBTK   SPECIFIC.KTIONS    ACCEPTED. 

•22,S87  (190t>).  Robeson.  Treatment  of  waste  sulphite 
liqaor.     Feb.  '27. 

'2Ck501  (19(">r»).  Lederer.  Process  for  obtaining  cellulose 
esters  from  solutions.     March  G. 

XX.— nXE  CHEMICALS.  ALKALOIDS, 
ESSENTIAL  OILS.  AND  EXTRACTS. 

Appucations. 

424S.  Newton  (Bayer  und  Co.).  Production  of  isoborneol 
acetate.     Feb.  20. 

42.tO.  Newton  (Bayer  und  Co.).  Production  of  new 
pharmaceutical  compounds.     Feb.  20. 

4613.  McDoupall  and  McDougall.  Manufacture  of 
certain  organic  acids.     Feb.  25. 

5013.  Imbert.  Production  of  chloracetic  ether  and 
chlorncetic  aci<l.*     March   1. 

5014.  Imbert.  Production  of  dichlorethoxvethylene.* 
March  1. 

Complete  SPECiFictnoNS  Accepted. 

6066  (1906).  Zimmermann  (Chem.  Fabr.  auf  Actien, 
Torm.  R  Schering).  Manufacture  of  alkylaminomethyl- 
jientyl  benzoates.     March  6. 


7487  (1906).  Newton  (Bayer  und  Co.).  Generation  of 
formaldehyde.     March  6. 

10.708  (lOOO).  Wcizmann,  and  Clatyon  Aniline  Co. 
Manufacture  of  isobornyl  esters.     March  6. 

16.258  (190G).  Newton  (Bayer  und  Co.).  Manufacture 
of  pharmaceutical  compounds.     Feb.  27. 

17,169  (1906).  Busch.  Manufacture  of  compounds  of 
albuminoids  and  proteids  with  bismuth  iodide  or  mercuric 
iodide.     March  6. 

22.810  (1906).  Koch.  Manufacture  of  camphene. 
March  6. 

29.093  (1900).  Bergell  and  Wiilfing.  Manufacture  of 
hcxamcthylenetetramine  derivatives.      Feb.   27. 

1948  (1906).  Imray  (Basle  Chemical  Works).  Manu- 
facture of  camphene.     March  6. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

4932.  Brasseur.     Production  of  photographs  in  natural 
colours.     [Fr.  Appl.,  March  1,  1906.1*     Feb.  28. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Application. 

4439.  Himalaya.       Manufacture    of   explosives.     [U.S. 
Appl.,  Feb.  24,' 1906.]*     Feb.  22. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday,  July  10,  and  following  days.  Full 
particulars  will  appear  later. 

Birmingham  and  Midland  Section. 


Meeting  held  at  Birmingham  on  Thursday,  Feb.  14,  1907. 


MK.    FRANK   E.    LOTT   IN    THE    CHAIB. 

THE  BACTERL4L  PURIFICATION  OF  .  SEWAGE 
CONTAINING  A  LARGE  PROPORTION  OF 
SPENT      GAS      LIQUOR. 

BY   PERCY   F.    FRANKLAND,    F.R.S.,   AND   H.    SILVESTER, 
B.SC,  F.I.C. 

Amongst  the  numerous  refuse  liquids  arising  in  the 
course  of  manufacturing  operations,  there  is,  perhaps, 
none  which  enjoys  a  worse  reputation,  as  far  as  purification 
by  bacterial  agencies  is  concerned,  than  the  waste  from 
the  stills  employed  in  the  ammonia  recovery  from  gas  liquor. 
Fortunately,  there  are  comparatively  few  places  where 
this  particular  form  of  waste  bulks  largely  in  the  total 
volume  of  sewage  having  to  be  treated.  In  the  ordinary 
course  of  events,  if  the  gas  liquor  is  distilled  for  ammonia 
in  the  places  where  it  is  produced,  the  proportion  Avhich  the 
waste  bears  to  the  total  volume  of  sewage  will  be  auto- 
matically restricted,  a  large  quantity  only  being  possible 
in  a  large  town  where  the  volume  of  sewage  will  be  cor- 
respondingly great  also.  Thus,  in  the  evidence  given 
before  the  present  Royal  Commission  on  Sewage  Disposal, 
the  only  important  reference  to  this  particular  form  of 
waste  is  given  by  Mr.  Brotherton  (Vol.  11,  Evidence,  p.  82), 
the  Managing  Director  of  Messrs.  Brotherton  &  Co.,  the 
well-known  ammonia  distillers.  Mr.  Brotherton  states 
that  at  Leeds  51,000  gallons  per  2'4  hours  are  discharged 
during  180  days  in  the  year  from  their  works,  but  that 
this  large  quantity  of  highly  polluting  material  docs  not 
amount  to  more  than  0-35  per  cent.,  even  of  the  dry 
weather  flow  (16,000,000  galls.),  when  the  process  is  at 
work.  At  Wakefield,  again,  where  the  same  firm  has 
works,  the  proportion  is  somewhat  greater,  viz.,  29,000  galls. 
of  waste  to  2,250,000  galls,  of  sewage,  or  1-3  per  cent,  of 
the  total.  Ml'.  Brotherton,  however,  points  out  that  the 
actual  pollution  by  this  waste  is  much  smaller  than  is 
represented  by  these  figures,  because  the  lime  is  caused 
to  settle  in  lagoons  and  channels  constructed  in  a  large 
field,  and  in  its  passage  through  these  the  liquid  ])crcolates 
into  the  ground  to  such  an  extent  that  practically  none 
finds  its  way  into  the  sewers.  Indeed,  we  are  acquainted 
with  only  one  place.  Old  bury,  where  this  particular  waste- 
liquor  forms  a  really  substantial  part  of  the  total  sewage 
How.  The  cause  of  this  being  what  may  perhaps  be 
described  as  the  unnatural  system  of  treating  a  large  part 
of  the  gas-liquor  i)roduced  in  Birmingham  and  district 
outside  the  area  of  the  Bu-miugham  drainage  area.  Thus, 
the  population  of  Old  bury  is  only  25,000,  the  total  dry 
weather  sewage  flow,  701,000  galls.,  of  which  as  much  as 
70,000  tialls.,  or  in  round  numbers,  9  jier  cent.,  may  at 
times  consist  of  the  w  aste  from  the  distillation  of  gas-liquor. 
It  is  obvious  that  in  the  attempt  to  purify  this  sewage 
on  bacterial  lines,  difficulties  of  a  very  exceptional  character 
would  be  experienced. 

At  the  time  when  our  attention  was  first  directed  to 
this  matter,  the  sewage  of  Oldbury  was  being  dealt  with 
at  works  having  the  dimensions,  and  employing  the 
j)rocesses  indicated  below  : — The  rapacity  of  the 
eight  lime-precipitation  tanks  Avas  483.000  galls.,  and 
that  of  the  tanks  used  as  septic  tanks  was  302,000  galls. 


The  primary  contact  bacteria  beds,  which  were  3  ft.  3  in. 
deep,  covered  5615  sq.  yds.  (1-16  acres).  The  secondary 
contact  bacteria  beds,  also  3  ft.  3  in.  deep,  extended  over 
3327  sq.  yds.  (0-68  acre),  and  the  land  for  irrigation  (clay) 
covered  3-5  acres.  With  these  resources  we  found  that, 
although  in  general  the  effluent  produced  (see  analyses 
below)  was  highly  unsatisfactory,  yet  on  those  occasions 
when  the  spent  gas  liquor  was  either  not  present  at  all, 
or  present  only  in  small  quantity,  the  effluent  contained 
nitrates,  was  non-putrescible,  and  in  every  respect  of 
fairly  good  quality. 

Analyses  of  sewa{je.—{\)  Containimj  waste';,   (2)  CorUaining 
practically  no  waste. 


Parts  per  100,000. 

1. 

2. 

Total  solids 

365-2 
69-2 
296-0 

5-18 
0-92 

45-1 
30-2 

nih 

9-3 

84-8 

183-6 

Solids  in  su.spenaion 

Solids  in  solution      

41-6 
142-0 

Matters  iu  solution — 

Free  and  saline  ammonia 

Albuminoid  ammonia 

Oxygen  consumed  in  four  hours  at 
80'  r 

5-2 
0-54 

9-60 

Do.,  in  three  minutes    

Nitric  nitrogen 

Sulphocyanide  (CNS)    

Xot 

determined 

nil. 

Trace 

Combined  chlorine  (total  silver  p.pt.) 

30-6 

Average  analysis  of  double  contact  effluents  derived 
from  sewage. — (1)  Containing  practically  no  waste  (three 
samjjles)  ;  (2)  Containing  a  considerable  proportion  of 
waste  (three  samples). 


Parts  per 

100,000. 

1. 

2. 

Total  solids 

165-6 
0-95 
0-142 

1-65 
0-78 

0-51 
1-157 
0-06 
30-0 
Non- 
putrescible 

288-0 

Free  and  saline  ammonia 

2-18 

Albuminoid  ammonia  .... 

0-504 

Oxyften  absorbed  in  four 
80°  F 

hours 

at 

18-44 

Do.,  in  three  minutes    

Do.,  after  incubating  for  five  days 
at  80°  F 

11-76 
11-40 

Xitric  nitrogen 

Sulphocvanide  (CSS)    

0-30 
4-37 

Combined  chlorine    

Incubator  test   

84-80 

putrescible 

Analysis  of  Waste  Gas  liquor ;  average  of  five  analyses, 
With  maximum  and  minimum  figures. 


Parts  per  100,000. 

Average. 

Maximum. 

Minimum. 

Solids  in  suspension   

175-1 

845-2 

nit. 

2:C5-2 

4888-0 

20(10-0 

Matters  in  solution — 

Free  and  saliu'-  ammonia. 

12-8 

17-2 

'.)■(; 

Albuminoid  anmionia  .... 

14-16 

20-8 

11-4 

Total  nitrogen  other  than 

free  andsaliiu'  (Kji-ldahl) 

5«-75 

CO-S 

52-7 

Tar  bases  as  nitrogen 

4-0 

5-0 

3-0 

Oxytien  consumed  in  four 

hours  at  80°  F 

499-4 

564-0 

401-2 

Oxygen  consumed  in  three 

minutes   

333-9 

391-7 

300-0 

<5ulphocyanide  rCNS)    

153-8 

171-7 

143-0 

Thiosulphate  as  sulphur    . . 

46-8 

52-5 

41-1 

140-1 
876-4 

172-3 
18.35-0 

108-(l 

Combined  chlorine    

560-0 

Reaction — Alkaline  

341-0* 

400-0  • 

300-0* 

Parts  of  rnlcluiu  cnrbonnte  per  100,000. 
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Tho  f*<t  that  fairly  jiooil  ri'sults  could  thus  be  obtained 
indicattxl  that  the  iiigu>dieuts  of  the  gas  liquor  waste  did 
uot  ai-tually  sloriJi-o  tho  bjKtoria  beds,  although  they 
doubtless  rt'ta^-de.]  their  work  of  puritieatiou.  It  appoareil, 
thereforts  probable  that  satisfactory  jniritication  might 
be  r^alJsoil  even  in  the  preseiue  of  the  larger  proportions 
of  the  waste,  by  providing  more  extended  opportunities 
of  baitrrial  action.* 

In   tho  first   instance  we  cndcavourtxi  to  realise  these 

>  ''>■  g'^  'It'  <l'i'  existing  double  contact  beds  only 

■  'f  scpticisetl  sewage  jx-r  '21  hours,  a«  against 

ti ......,j,s  hitherto  employt>l.     This  moile  of  using  the 

U>ls  did  not,  however,  yield  a  sufKciently  favourable 
residt  to  warrant  recommendation,  although  it  showed 
that  even  by  this  means  a  non-putresoible  effluent,  con- 
tAiniog  a  large  proportion  of  nitrates,  could  be  obtained 
thus. 


Averoffc  of  /our  atuUysejs. — Double  contact  bcih 
per  24  hours. 


Parte  per  100,000. 


Second 
Septicised     '  contact-bed 
sewage.      \      efiSuent. 


257-0 

240-0 

3-87 

1-91 

1-01 

0-42 

37-9 

13-4 

2S-9 

8-91 



8-21 

nil. 

1-09 

7-6 

•:-15 

79-7 

70-6 

Putrescible. 

Non- 

Putrescible. 

Mattan  in  solution — 

Total  «o!i.1» 

>'rt'      -  '  .imnionia  ' 

All.L  .onia 1 

Ux> .  >1  in  four  hours  at 

fcu     r ' 

Oxjreen  consampd  in  three  minutes  ' 

Do  .    aftor   incnbatlug   for   live  . 

'   ■        •    -  ■■   F I 

Nitr  I 

Soli  \8)    I 

Com. .  .    . .  ,  ■,,i,c  (total silver ppt.), 
Incubator  test   


We  next  proceeded  to  experiment  on  the  effect  of  giving 
triple  contact. 

first  ejfieriment. — Triple  contact  beds  (small). — In  the 
first  instance  we  will  describe  an  exj^riment  which  was 
carried  on  over  a  period  of  more  than  two  years. 

The  triple  contact  IxkIs  were  all  3  ft.  in  depth,  and  of 

practically  equal  area  (jirimary,  11-5  sq.  yds.';  secondary, 

10-57  sq.    yds.  ;  tertiary,    10-4()  sq.   yds.).     The   material 

UM-^i  on  all  thn-o  F>f-ds  waw  clinker  graded  so  as  to  pass 

a  fw-yr  of  1 ',  ini*..  and  to  \fi  retained  by  one  of  i-in.  mesh. 

The  l«-<ls  were  !itart<-d  with  imc  tilling  [>cr  24  hours,  after 

'  n--    month  this  wax  increase<l   to  two  fillings,  and  after 

'her  fi\'c  weeku  to  five  fillings  in  48  hours,  and  con- 

:  at  this  rate  for  two    months,  when  the  nun>ber  of 

V.  .t    *urtli<r  increar<«-d  to  lliree  fillinL's  |ht  24  hours. 

I  •        :r       •      n_-   [XT  21  hours  were  <ontinued  for  thrc(t 

'  ■  ■  ii,  in  coosequence  of  loss  of  capacity,  through 

iiey  were  allowed  to  rest  for  one  month.     They 

:<.d  with  one  tilling  jwr  24  hours,  and  worked 

at  thi-  r-i!'-  for  a  |*TJod  of  IH  moiith<4. 

Even  with  thin  diminished  rate  of  one  filling  in  24  hours, 

"         *"     ■'    tin-    primary    Ix-d    was  very    iiialirially 

I  I-,   lo  :W-2  t'allH.j  during  (he   IH  months 

•  '  re  continuously  worked.      'J'hc  scrondarv 

and  lertuM-y  1»-«1«  were  not  alficted  to  anythini!  like  the 
kaiiM-  ext«-nt,  but  we  have,  unforlutiately,  n«it  g<it  sejiarale 
gaugin((ii  of  their  capa/.ity. 

>roni   the  accom[>anying  analytical   figures   it   will   be 


•     TV.     r^.m^i 


pffs'i.i  tm  Uie  OUlUirjF  •••A^r. 


-I'tc  by  bacterial 

'  in  hid  i-vif|criri- 

[   w.il    (Vol.    11. 

!' ntiil  <\irc\inTil<: 

'I  tin;  fixynen- 

rit  to  iixiwiirdM 

'    r<  rli-aliiiu  with 

'  ••  wiTi'  noted," 

iHnr    wrinle    wiis 

.iii'Mt  coiiHliiiidy 


One  filling 


apparent  how  successful  this  installation  of  tri])lc  contact 
beds  was  in  purifying  a  sewage  of  such  exceptional  com- 
position. Thus,  on  the  average,  the  following  reductions 
were  effected  : — 


Parts  per  100,000. 

Final  efllueut. 


Septicised  sewage 


Albuminoid  .inimonia  . . . 
Oxyst'ii  absoibfit  in  4  hours 
Suli)hoc.vanidi'  (CNS)  . . . 
Nitric  nitrogen  


0-92 

27-88 


nil. 


1-03 
38-03 

10-2 
nil. 


0-118 
M 
nil. 
1-61 


0-128 
1-13 
0-11 
1-86 


Moreover,  in  all  cases,  the  final  effluent  passed  the 
"  incubator  test,"  and  supported  tish  life  (gold  fish). 

In  the  fii-st  series  of  experiments  with  this  installation 
the  quantity  of  sewage  applied  varied  from  343,339  to 
158,313  galls,  per  acre,  whilst  in  the  second  scries  the 
variation  was  from  83,114  to  34,301  galls,  per  acre,  the 
final  volume,  after  continuous  use  of  the  beds  for  numy 
months,  being  63,325  galls,  per  acre. 

The  greatly  reduced  rate  employed  in  the  second  series 
of  experiments  was  necessitated  by  the  loss  of  capacity  of 
the  primary  bed  when  dealing  with  very  strong  sewage. 
This  loss  of  capacity  points  to  the  desirability  of  having 
a  considerable  reserve  of  primary  beds,  so  that  the  latter 
may  be  rested  at  frequent  intervals.  In  other  words, 
a  larger  area  should  be  devoted  to  the  primary  beds  than 
to  either  the  secondary  or  the  tertiary  respectively. 
Similar  considerations,  in  a  lesser  degree,  apply  to  the 
areas  to  be  used  for  the  secondary  and  tertiary  beds 
respectively. 


Second  Experiment. — Triple  trickling  beds. — At  the 
same  time  we  instituted  a  comparison  between  the  cfiiciency 
of  triple  contact  and  triple  trickling  beds  respectively. 
The  construction  of  these  beds  will  be  ai)parent  from  the 
following  particulars  : — Primary  bed,  6  ft.  deep,  27  ft. 
diameter,  composed  of  blast  furnace  slag,  graded  so  that 
the  material  of  the  upper  3  ft.  passed  a  sieve  of  H  in.,  and 
was  retained  by  one  of  ^-in.  mesh,  whilst  the  material 
of  the  lower  3  ft.  passed  a  sieve  of  2 J  ins.,  and  was  retained 
by  one  of  U-in.  mesh.  Secondary  and  tertiary  fjcds  were 
each  3  ft.  deep,  28  ft.  diameter,  composed  of  clinker  graded 
between  1,^  in.  and  i-in.,  as  in  the  case  of  the  upper  3  ft. 
of  the  j)rimary  bed.  The  distribution  was  ettected  by- 
means  of  revolving  arms.  From  the  accompanying 
analytical  figures  it  Avill  be  seen  that  although  the  puri- 
fication effected  was  very  striking  in  its  amount,  it  was 
distinctly  difTcrent  hi  character  from  that  realised  b}'  the 
triple  contact  beds.  Thus,  whilst  the  nitrification  was 
in  most  cases  greater  with  the  trickling  beds,  the  removal 
of  albuminoid  ammonia  and  of  oxidi^able  matter  Wiis 
almost  invariably  and  generally  very  considerably  less. 
The  Hulpho<'yanide,  also,  was  hardly  ever  ;il)olisIicd, 
although  gieally  reduced.  'J'he  defeclive  purification 
was  jiarticularly  noticeable  when  the  septicised  sewage 
was  ex(;e])tionally  strong,  whilst  the  same  R(!\vago  was 
Hiiccessfiilly  <leal(,  w  if  h  by  i]\v.  triple  conlaif  beds.    Thus  :  - 


ParU  per  100,000. 


Alhiimlooid  nmmonia 
Oxycen  rnnHiimed  In 
four  hoiirK  at  hO"  ]•'. 
tMillih()Cy(ini<b'  (C.NS)  . 
Nitric  nitrotfcn 


Third 
contact 
ulllucnt. 


0'08 

1-1 

nil. 
1-29 


Third 

fricklinti  bed 

(IHueiit. 


9-l« 
2-07 
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It  is,  however,  particularly  noteworthy  that  notwith- 
standing the  high  proportions  of  albuminoid  ammonia 
and  oxidi'able  organic  matter  in  some  of  the  samples,  none 
were  found  to  be  putrescible  by  the  incubator  test,  pointing 
to  these  residual  impurities  being  derived  from  the  trade 
waste,  and  not  from  unpurified  domestic  sewage. 

On  the  other  hand,  the  average  performance  of  these 
triple  trickling  beds  may  be  gathered  from  the  following 
summary : — 


Parts  per  100,000. 

Septicised 
sewage. 

Final 
effluent. 

0-95                  0-31 

Oxygen  absorbed  in  four  hours  .... 

26-39                   3-33 
5-83                   f>-«'i 

Nitric  nitrogen 

nU. 

2-27 

The  volume  of  sewage  applied  to  these  triple  trickling 
beds  varied  fi-om  425,000  to  189,707  galls,  per  acre  per 
24  hours.  The  smaller  volume  being  applied  when  the 
sewage  was  exceptionally  strong,  i.e.,  when  the  above 
comparison  with  the  triple  contact  beds  was  made. 

Having  regard  to  the  frequent  presence  of  large  pro- 
portions of  chemical  impurity  in  the  effluent  from  the 
trickling  beds,  and  the  constant  difficulties  encountered 
in  connection  with  the  distributing  appliances,  we  deter- 
mined to  concentrate  our  further  efforts  on  developing 
the  treatment  bv  contact  beds. 


Experiment  III.  Triple  contact  beds  (large). — From 
February,  1905,  to  July,  1906,  we  experimented  with 
an  installation  of  large  triple  contact  beds,  in  which  we 
had  to  make  use  of  the  existing  beds  of  the  sewage  works. 
These  beds  had,  however,  not  been  filled  with  material 
of  the  grade  approved  by  ourselves,  the  most  defective 
in  this  respect  being  the  primary  bed,  whilst  the  other 
two  were  faii-ly  in  accord  with  our  recommendations. 
We  naturally  did  not  expect  that  these  improperly  filled 
beds  would  give  such  satisfactory  results  as  the  small  beds 
which  had  been  filled  according  to  our  instructions.  As 
a  matter  of  fact  we  soon  discovered  that  the  large  primary 
bed  failed  to  lead  to  anything  like  the  degree  of  purification 
which  we  had  obtained  by  means  of  the  small  primary 
bed  in  Experiment  I.  The  priacipal  defect  in  this  large 
primary  bed  was  that  the  bottom  six  inches  were  composed 
of  such  coarse  material  (passed  a  sieve  of  3-in.  mesh 
and  retained  by  one  of  2 J-  in.)  that  this  layer  would  be 
practically  inoperative  for  purification  purposes. 

Notwithstanding  this  defect,  the  installation  gave 
fairly  satisfactory  results  as  far  as  the  final  effluent  was 
concerned,  for  the  latter  invariably  supported  fish  life, 
was  non-putrescible,  and  contained  a  high  proportion 
of  nitrate,  but  exliibited  occasional  traces  of  sulpho- 
cyanide  and  not  inifrc(|uently  rather  large  figures  for 
oxygen  absorbed.  The  results  obtained  are  exhibited 
in  the  following  analytical  table  : — 

Table   ^.—Septic    lank    efftnenf.     Ma>/   17,    1905,  /(; 
July  12,   190(). 


Parts  per  100,000. 

Average. 

Maximum. 

Minimum. 

Sumber  of  samples — 10. 
Free  and  saline  ammonia  . . 

Albuminoid  ammonia 

Oxygen    consumed    iu    four 

hours  at  80^  F 

3-95 
1-08 

37-0 
9-47 

76-3 

5-598 
1-757 

54-2 
14-14 

107-0 

2-9 
0-72 

10-16 

Sulpliocyanide  (CXS)    

Combmed  chlorine  (total  silver 
precipitate)  

3-00 

EffluetU  from  Tertiary  Bed.     May  17,  1905,  to  Jyly  12, 1906. 


Parts  per  100,000. 


Average. 


Number  of  samples — 11. 
Free  and  saline  ammonia  . . 

Albuminoid  ammonia 

Oxygen    consumed    in    four 

hours  at  80°  F 

Sulphocyanide  (CNS)    

Nitrogen  as  nitrate  and  nitrite 
Combined  chlorine  (total  silver 

precipitate)   

y umber  of  samples — 36.* 
Oxygen    consumed    in    four 

hours  at  80°  F 

Sulphocyanide  (CNS)    

Nitrogen  as  nitrate  and  nitrite 
Combined  chlorine  (total  silver 

precipitate)   


0-403 
0-224 

3-746 
0-390 
1-20 

65-9 


2-74 
0-27 
1-56 

61-2 


Maximum. 


0-85 
0-322 

7-82 
1-50 
2-56 

85-0 


7-82 
2-20 
3-60 

110-8 


Minimum. 


0-24 
0-17 

1-61 
nil. 
0-79 

57-6 


0-98 
nil. 
0-63 


The  dimensions  of  this  large  installation  of  triple 
coatact  beds  were  as  follows: — Primary  bed,  1174  sq. 
yards  (0-242  acre),  2  ft.  9  in.  deep  ;  "secondary  and  tertiary 
beds,  each,  243  sq.  yards  (0-05  acre), "  3  ft.  deep. 
The  primary  bed  was  filled  with  new  material  (slag  graded 
between  l\  in.  and  i  in.,  the  bottom  6  ins.  being  between 
3  in.  and  2k  in.)  when  the  experiment  was  begun,  but 
the  secondary  and  tertiary  beds  had  been  in  use  for  some 
years  (clinker,  graded  between  IJ  in.  and  ^  in.  throughout). 
The  original  water  capacity  of  the  two  latter  could  not, 
therefore,  be  then  ascertained,  but  their  capacity  when 
this  experiment  commenced,  and  which  was  maintained 
until  the  end,  was  about  33  per  cent,  of  their  tank  capacity. 
The  primary  bed,  charged  with  new  material  when  it 
began  work,  had  a  water  capacity  of  44-7  per  cent,  of 
its  tank  capacity.  This  was  reduced  during  its  period 
of  operation  (one  year  nine  months)  to  29-5  per  cent. 

The  capacity  of  the  beds  during  the  progress  of  the 
experiment  is  shown  m  the  following  table  : — 

Table  of  capacities. 


Rate  of  application  per  cubic  yard 
per  24  hours. 


Date  of  gauging 


Secondary 
bed. 


Tertiary 
bed. 


galls. 

galls. 

galls. 

October     28,   1904    .. 

80-7 

— 

— 

December  11,  1904  ... 

72-4 

— 



January  2.  1905    

68-9 

— . 



January  i'i,   1905 

61-7 

— . 



February  5,   1905 

59-2 

— . 



February  19,  1905    . . 

59-9 

— 



Mav  21,   1905    

— 

57-6 

57-6 

Mav  29,   1905    

62-6 



January  5,  1006      .. . 

54-6 

— 



January  in.  190G      .. 

(il-7 

61-7 

July  25,  19(11)    

59-6 

59-6 

July   26,   1906    

53-1 

— 

— 

Average  rate  of  application  to  total  area  In  gallons  per  acre 
per  24  hours  =  96,800  galls. 


Thus  even  during  a  working  period  of  nearly  two  years, 
the  primary  bed  had  only  lost  about  30  per  cent,  of  its 
capacity.  The  rate  at  which  the  septicised  sewage  was 
applied  in  this  experiment  was  in  round  numbers  100,000 
galls,  per  acre,  the  beds  receiving  one  filling  per  twenty- 
four  hours. 

General  coii.side nUion^. — The  experimental  results  which 
we  have  detailed  above  reveal  in  the  most  striking  maiuier 
the  extraordinary  power  possessed  by  bacteria  beds  of 
breaking  down  the  great  variety  of  chemical  compounda 

•  The  36  samples  include  the  11  samples  for  which  ieparate 
figures  are  given  above. 
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which  are  pivsont  iii  six>ut  gas  liquor.  From  the  analysis 
of  the  waste  liijuor  which  wo  have  given  above,  it  w-ill 
Iv  st>t>n  that  it  contains  sulphivvanides.  jihenols,  thio- 
sulphates.  and  tar-bases  in  apjiroximately  the  following 
proportions  : — 

Matters  In  soluOon.  Parts  per  100,000. 

Sulphocyanide*  (calculaU-ii  as  CNS)    ..  l.'i;!-8  (  =  206-8  Ca(CNS)2 

Tluosulphatcs  (calculatod  lis  S)    40-8  (  =  111-5  CaSoOa) 

Phenols  (calculaUnl  as  C«HiOHi 140-1 

Taifbav*  (cali-ulat«M  as  nitrosien  from 

th*.Kjoldahl  result,   after  deducting 

fr¥«  and  saline  ammonia,     and     the 

nitrogen  in  sulphix-yanide) 4-0 

Albuminoid  ammonia   14-2 

Oxygen  consumed  in  four  hours  at  80°  F.  500-0 

But,  as  we  have  jwinted  out  above,  the  waste  amounts 
at  the  maximum,  to  about  9  per  cent,  of  the  dry  weather 
flow  of  the  Old  bury  sewage,  and  these  chemical  ingredients 
will,  therefore,  be  present  in  the  mixed  sewage  received 
at  the  Outfall  Works  in  approximately  the  following 
proportions : — 

Matters  in  solution.  Parts  per  100,000. 

Solphocyanides  (calculated  as  CXS)    14-0 

Thiosttlphates  (calculated  as  S)    4-2 

Phenols  (calculated  as  CjHjOH) 12-7 

Tar-baaea  (calculated  as  nitrogen  from  the 
KJeldahl  figure,  after  deducting  free  and 
«A!inf  ATTimonia,  and  the  nitrogen  in  sulpho- 

0-36 

ammonia   1-S 

I    . ._    .      jjiumed  in  four  hours  at  80°  F 454 

These  calculations  are  borne  out  by  the  actual  analyses 
of  the  septicised  sewage,  which  when  at  its  strongest, 
yielded,  as  already  recorded  in  the  analytical  tables  (p. 233), 
"the  following  figures  : — 


Matters  in  solution. 


Parts  per  100,000. 


Snlpbocymnide  (CX.S)    

.\lbaminoid  ammonia   

Oxygen  consumed  in  four  hours  at  80'  F. 


14-14 
1-75 
54-2 


These  figures  are  of  further  interest,  inasmuch  as  they 
show  that  the  sulphocyanide  is  not  destroyed  in  the  septic 
tank,  and  that  the  oxygen  absorbed  is,  apjiarently,  not 
rwluced  there  fit  her. 

In  connection  with  the  extraordinary  oxidi.«ing  powers 
displayed  by  the  bacteria- beds,  we  may  give  the  following 
rc«alt«  of  experiments  which  we  have  made  in  order  to 
determine  the  amount  of  oxygen  required  for  the  oxidation 
of  the  chi'-'  '    -its  of  the  waste  gas  liquor. 

These  <i  ris  were  macle  on  exactly  the  same 

lines  as  in  i_;  the  amount  of  oxygen  absorbed  in 

four  hours  at  80  F.  in  the  ordinary  methofl  of  sewage 
Mialys  is,  thus  -  — 


100  parts  of 


Amount  of 
oxygen     re- 

rpfinlred 
(theoretical) 


Oxygen  ab-    ]  Percentage  of 
sorbed  in  four    theoretical  ob- 
hours  at  MO'  F.  \       taineil  in 
(experimental).'    experiment. 


•  CXS-»-30«i80ffOV. 

:  r»HtOH-f70,-«CO,  +  SH,0. 


It  apjTK-ared  to  u«  of  inU-re.st  to  ascertain  what  the 
cfle<  t  lit  the  f  hcajifst  chemiral  oxidising  a5;enf,  blciwhing 
powd«rr,  would  he  on  the  ga«  liquor  wa.Hte.  For  this 
purpose  the  following  experiments  were  made  : — 


Effect  of  trcalinj  gas  liqiwr  waste  ivith  bleaching  powder  and 
sulphuric  aci(L 


Parts  pt 

r  100,000. 

Oxygen  con- 

Albuminoid 

sumed  in  3  mins. 

ammonia. 

Before 

After 

Before 

After 

treat- 

treat- 

treat- 

treat 

ment. 

ment. 

ment. 

ment. 

Experiment  1 — 

1 

100  c.c.  of  waste  liquor 

300-0 

164-7 

14-4    1         8-3 

and  100  c.c.  of  3  per 

cent,  blcachins;  powder 

solution    +    8   c.c.   of 

normal  sulphuric  acid 

allowed    to    stand    48 

hours. 

Experiment  2 — 

100  c.c.  of  waste  liquor 

300-0 

211-0 

14-4 

8-0 

-f  50  c.c.  of  bleaching 

powder  solution  (3  per 

cent.)  +  4  c.c.  of  nor- 

mal sulphuric  acid. 

Experiment  3 — 

100  c.c.  of  waste  liquor 

300-0 

246-8 

14-4 

12-0 

+  20  c.c.  of  bleaching 

powder  solution  (3  per 

cent.)  +  4  c.c.  of  nor- 

mal sulphuric  acid. 

Note. — In  all  cases  tlie  results  of  analysis  after  treatment 
are  calculated  on  the  original  liquid. 


Itjis  obvious  from  the  above  that  the  idea  of  oxidation 
by  chemical  means  could  not  be  entertained.  Thus,  even 
such  inadequate  purification  as  took  place  in  Experiment  1 
required  the  use  of  3/10  lb.  of  bleaching  powder  (35  per 
cent,  strength)  per  gallon  of  waste  liquor. 

Inasmuch  as  so  little  is  lvno\vn  of  the  behaviour  of 
sulphocyanides  in  solution  under  the  conditions  met  with 
in  nature,  we  thought  it  would  be  of  interest  to  ascertain 
whether  it  is  permanent  or  not  in  a  well-oxidi.sed  effluent. 
For  this  purpo.se  we  added  ditTerent  proportions  of  potas- 
sium sulphocyanide  to  effluents  containing  a  considerable 
quantity  of  nitrates,  and  allowed  the  mixtures  to  stand  for 
four  days  in  a  closed  bottle  at  rooni  temperature,  thus  : — 


Effect   of   adding   polassium-sulphoct/anide   to    an   effluent 
containing  nitrates. 


Parts  per  100.000. 

Nitric  nitrogen. 

Before 
addition. 

Four  diiys 

after 
addition. 

CNS 
present  in 
mixture. 

Experiment  1 

Experiment  2 

Experiment  '.', 

1-7          1       1-61 
2-55               2-6 
0-52               0-52 

29-0 
14-5 
6-8* 

Thus  l!i(^  suljdiocyanidc  apjiears  to  undcirgo  no  change 
in  an  fflluent  conlaining  an  ahmulance  of  nitric  nitrogen^* 
even  in  the  course  of  four  days  at  about  20"  C.  ^b' 

The  work  of  oxidation  which  will  have  to  be  carried  out 
by  th(!  bacteria  beds  at  Oldbury  is,  perhaps,  best  indicated 
by  the  following  table,  in  which  arc  given  flic  total  weights 
of  th»!  several  chemical  polluting  ingredients  in  24  hours 
maximum  flow  of  the  waste,  and  the  weights  and  volumes 


•  The  amount  of  CNS  In  (he  mixture  (Kxpcrinii  lit : 
to  be  qulf4;  uria1t.<-red  alter  four  days. 


was  f  o  und 
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of   oxygen   required   for   their   complete   oxidation   res- 
pectively : —  itt*- 1  f .  . 


Ingredients  in 

24  hours'  flow 

(maximum). 

Weight. 

Weight  of 
oxygen  re- 
quired for 
complete 
oxidation. 

Volume  of 
oxygen 
required. 

.Sulphocyanide  (CNS) 
Phenol  (CgHsOH)  ... 
Thiosulphate  (S)    

cwt. 
9-6 

8-75 
2-9 

cwt. 

8-0 
20-8 

?-9 

cub.  ft. 

10,000 

26,065 

3,665 

Total    

21-25 

31-7                 39,730 

Toxicity  of  sulphoq/anides. — Although  many  experiments 
appear  to  have  been  made  on  the  physiological  and  toxic 
actions  of  sul])liocyanides,  we  have  been  unable  to  obtain 
any  precise  information  as  to  the  doses  in  which  it  is 
poisonous.  Arthur  Mayer  (Deuts.  Archiv.  f.  Klin.  Medizin, 
79,  1904,  195)  states  that  he  had  administered  0*5  grm. 
per  diem  to  a  patient  over  a  period  of  four  days,  and  on 
one  day  as  much  as  1  grm.,  without  evil  consequences. 
From  this  statement  it  is  evident  that  sulphocyanides  are 
generally  regarded  as  highly  toxic  to  man.  Benedict 
("  Abwasser  der  Fabriken,"  p.  392  ;  Sammlung  chem.  und 
chem.  Techn.  Vortriige,  1S96)  states  that  ammonium  sul- 
phocyanide  in  the  proportion  of  0*1  grm.  per  litre  (or  7-6 
parts  of  CNS  per  100,000)  had  no  effect  on  trout  in  the 
course  of  one  hour,  but  also  quotes  from  Konig  to  the 
effect  that  ammonium  sulphocyanide  had  been  found  to 
be  extremely  poisonous  to  plants. 

Under  these  circumstances,  we  thought  that  more  definite 
information  as  to  the  effect  of  sulphocyanides  on  fish  life 
was  called  for,  and  we,  therefore,  made  the  following  series 
of  experiments  on  gold  fish  : — 

Experiments  on  the  toxic  action  of  sulphocyanides  on  gold  fish. 


Concentration     of     potassium- 

thioeyanate  .solution 

expressed 

Remarks. 

as  CXS  in  part.s  per 

100,000. 

16 

Fish  alive  and  vigorous. 

32 

Ditto. 

60 

Ditto. 

125 

Ditto. 

260 

Ditto. 

450 

Showed  signs  of  distress. 

500 

Dead. 

Note. — The  solution  of  KCXS  was  in  every  ease  made  with 
Birmingham  tap  water,  and  the  fish  remained  in  the  solution 
for  24  hours  in  each  experiment. 

It  thus  appears  that  gold  fish  are  practically  unaffected 
by  sulphocvanide  up  to  the  proportion  of  260  parts  (CNS) 
per  100,000. 

Toxic  action  of  CNS  on  Bacillus  coli  communis. — 
A  48-hours'  cultivation  of  B.  coli  in  broth  was  inoculated 
into  each  of  the  following  solutions  in  such  proportions 
that  in  each  case  the  broth  was  diluted  with  50  volumes 
of  the  solution.  Thus  each  solution  contained  initially 
the  same  number  of  bacilli. 


3  hours  after  inoculation 
24      „ 

72      „        „  „ 

96      „ 


Parts  of  CNS  per  100,000. 


250.  I     50. 


10. 


Control 
containing 
no  CNS. 


91 
0 
0 
0 


Number  of  bacteria  per  c.c. 


96 

14 

0 

0 


436 

17 

2 

0 


863  [        1,810 

113  ;     16,900 

58  1  450,000 

30  I  450,000 


(CNS  used  in  the  form  of  ammonium  sulphocyanide.) 

The  above  table  shows  that  even  in  three  hours  the 
presence  of  sulphocyanide  in  all  the  proportions  employed 
exercised  a  prejudicial  effect  on^the  vitality  of  the  B.   coli. 


Further,  that  in  the  control  liquid  (sterilised  Birmingham 
tap-water,  to  which  the  same  proportion  of  B.  coli  broth 
culture  had  been  added)  containing  no  sulphocyanide,  the 
introduced  bacilli  underwent  extensive  multiplication, 
whilst  in  all  the  solutions  containing  sulphocyanide,  more 
or  less  rapid  diminution  in  the  number  of  bacilli  occurred, 
according  to  the  proportion  of  sulphocyanide  present. 

Summary. — The  experiments  which  we  have  made  show 
that  the  presence  of  a  large  proportion  of  gas  liquor  waste 
in  sewage  occasions  considerable  but  not  insuperable 
difficulties  in  the  puiification  of  the  latter  by  bacterial 
means ;  on  the  other  hand,  the  oxidation  of  the  waste  by 
chemical  means  can  only  be  effected  at  a  prohibitive  cost, 
even  with  bleaching  powder. 

By  providing  a  larger  area  of  beds,  giving  triple  contact, 
and  permitting  only  a  diminished  flow  of  sewage  on  to 
the  beds,  we  have  found  that  satisfactory  purification  can 
be  effected  of  any  proportions  of  gas  liquor  waste  occurring 
in  the  Oldbury  sewage — i.e.,  as  far  as  our  experience  goes, 
up  to  9  per  cent,  of  the  total  flow. 

The  effluents  obtained  were  non-putrefactive,  supported 
fish  life,  and  gave  only  reasonable  figures  for  albuminoid 
ammonia  and  oxygen  absorbed,  whilst  they  were  also 
almost  invariably  free  from  sulphocyanides,  and  contained 
an  abimdance  of  nitrates. 

The  results  obtained  by  triple  trickling  filters  were  less 
satisfactory  as  regards  the  figures  for  albuminoid  ammonia 
and  oxygen  absorbed,  and  the  sulphocyanides  were  less 
completely  removed,  although  the  proportion  of  nitrates 
was  higher.  If,  however,  the  rate  at  which  the  liquid 
passes  through  the  beds  could  be  suitably  retarded,  there 
is  every  reason  to  believe  that  results  of  a  similar  character 
to  those  yielded  by  the  contact  beds  could  be  obtained. 

The  experiments  we  have  made  on  gold  fish  indicate  that 
the  latter  can  live  for  a  period  of  at  least  24  hours,  without 
apparent  discomfort,  in  solutions  containing  up  to  250  parts 
of  sulphocyanide  (CNS)  per  100,000,  t-  - 

On  the  other  hand,  the  experiments  made  on  BacM'iis 
coli  communis  show  that  these  micro-organisms  are  pre- 
judiciallv  affected  even  by  10  parts  of  sulphocyanide 
(CNS)  per  100,000. 

In  conclusion,  we  should  like  to  express  our  thanks  to 
Mr.  Crowther,  F.I.C,  for  valuable  information  and  sug- 
gestions with  regard  to  the  composition  of  the  waste  and 
its  influence  on  the  problem  of  oxidation  by  the  beds.  We 
are  also  indebted  to  ilr.  Shipton,  the  Surveyor  to  the 
Oldbury  District  Council,  for  the  able  manner  in  which  he 
has  carried  out  the  engineering  part  of  the  work. 

DiSCUSSIOK. 

The  Chairman  said  that  as  a  rule  they  had  to  consider 
waste  liquids  having  a  marked  putrescible  nature.  On 
the  other  hand,  the  author  had  to  deal  with  waste  liquors 
with  a  more  or  less  antiseptic  action.  None  the  less  the 
chemist  was  bound  by  certain  Acts  of  Parliament  and 
certain  rulings  to  bring  his  effluent  to  a  particular  standard. 
The  decision  of  the  Royal  Commission  in  its  interim 
report,  making  it  a  necessary  condition  of  a  good  effluent 
that  it  should  be  non -putrescible  as  well  as  of  a  particular 
chemical  composition,  was  a  wise  decision.  The  question 
of  putrescibility  was  more  important  than  apparent 
chemical  composition.  Certain  substances  yielding  albu- 
minoid ammonia  when  mixed  with  ordinary  town  sewage, 
aggravated  its  chemical  composition,  but  they  did  not 
aggravate  the  putrescibility  of  the  effluent  to  be  obtained 
from  such  sewage  ;  on  the  contrary  they  rather  assisted 
it.  There  was  a  great  deal  of  work  to  be  done  in  elaborat- 
ing the  conditions  under  which  chemical  industries  were 
carried  on.  The  author  had  shown  how  one  particular 
branch  of  sewage  disposal  might  be  worked  out  in  a 
thoroughly  scientific  and  valuable  manner.  The  figures 
put  before  them  enabled  them  to  see  clearly  what  took 
place  with  this  method  of  treatment,  and  he  thought  it 
had  been  proved  in  a  very  practical  manner  that  the 
method  of  treatment  was  a  thoroughly  satisfactory  one. 
There  would  be  questions  as  to  how  far  it  was  con- 
tinuously so,  and  how  far  it  might  be  satisfactory  in  dealing 
with  other  waste  products.  He  gathered  from  the  fact 
that  after  a  rest  the  capacity  of  the  tanks  was  increased, 
that  the  major  cause  of  the  reduction  was  an  organic 
deposition,  but  he  should  like  to  know  how  far  there  was 
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A  mineral  deposiHon  at  fhe  same  time.  Tliiocyanates 
to  a  certain  extent  restricte<i  deooniposition.  as  shown 
by  the  lai»t  tigurx^s,  but  the  »ution  of  phenol,  lie  took  it, 
would  be  very  much  more  marked,  both  on  the  bacteria 
%nd  on  the  gold  fish.  The  question  of  tlie  trickling  beds 
as  compartxl  with  the  contuiuous  contact  lieds  raised  the 
point  whether  the  former  favoured  aerobic  organisms 
more  than  the  latter,  or  were  they  both  to  a  considerable 
extent  a  continuation  of  the  septic  tmik  changes  ? 

Mr.  W.  CuKFORn  said  that  in  the  coinj>arison  between 
the  contact  beil  and  the  trickling  b<Hi,  the  rate  in  the 
eootaet  bet!  was  about  63.(XX>  galls.  y>oT  acre,  and  in  the 
trii^-kling  bet!  alwut  ;UX>,00(»  galls,  jier  !U>re.  The  com- 
parison was  therefore  unfair,  as  the  one  was  dealing  with 
four  or  five  times  as  iinuh  liquor  as  the  other.  Was 
the  distribution  on  the  trickling  bed  carried  over  the 
twenty-four  hours,  or  was  it  merely  sprinkled  on  inter- 
mittently ?  He  found  great  difhcidty  in  gettin"  an 
even  distribution  at  anything  like  low  rates  of  working. 
Was  the  waste  liquor  in  the  sewage  coming  down  in 
regular  quantities  or  in  flushes  ?  At  Wolverhampton 
they  had  some  difficulty  with  this  licpior  in  the  past,  and 
they  found  that  by  regidating  the  quantity  so  that  the 
flow  was  equally  distributed  during  the  twenty-four 
hours  they  overcame  the  dithculty.  It  was  just  possible 
that  with  large  flushes  it  would  pass  through  the  bed 
under  the  methofl  which  had  been  described.  Thire 
was  no  doubt  it  would  pass  through  land  under 
•ueh  conditions.  The  material  used  in  the  trickling  bed 
was  excee<lingly  coarse  ;  it  passed  through  a  1 J  in.  mesh, 
and  was  retained  by  a  ^  in.  mesh.  It  would  be  hclpfiil 
to  Icnow  the  percentage.*  of  the  various  giades  contained 
in  the  material.  In  the  course  of  some  exjjeriments 
on  the  capacity  of  trickling  beds,  a  great  difTerence  was 
found  in  the  amount  of  oxidation  which  took  place  in 
coarse  material  as  compared  with  fine.  In  the  tabulated 
results  of  Experiment  3.  the  rate  of  application  per  cubic 
yard.  80-7.  was  given  as  capacity  of  bed.  ^^'as  that  an 
error  ?  The  data  regarding  thiocyanates  were  exceedingly 
interesting,  and.  so  far  as  works  chemists  were  concerned, 
rt  was  imp>ortant  for  them  to  know  that  liquor  was 
inimical  to  fish  life  when  it  reached  70  per  cent.,  and 
under  that  amount  it  was  not  inimical.  It  would  also 
be  interesting  to  toow  the  effect  on  trout. 

Bir.  Thos.  Lawton  said  that  in  giving  the  proportions 
of  waste  liquor  for  different  towns,  the  author  had  cited 
Leeds  with  51,000  galls,  in  twerity-f our  hours,  Wakefield 
SO.OrjO,  and  Oldbury  70,000.  He' thought  those  figure? 
did  not  actually  refer  to  waste  liquor,  but  to  the  amount 
of  gas  liquor  distilled.  It  was  very  usual  to  measure 
^ry  accurately  the  amount  of  gas  li(|uor  distilled,  but  he 
did  not  know  of  any  works  where  the  waste  liquor  was 
measured.  Of  course,  if  he  was  right  in  his  a.ssumption 
the  figures  would  be  consi  lerably  increased,  because  in 
the  prooem  of  distillation  the  gas  liquor  was  treated  with 
*  quantity  of  milk  of  lime,  ofien  steam,  &e.  The 
actual  amount  treated  at  Hrotherton's  works  in  Jiirming- 
ham  at  the  present  time  wa-i  between  HX),0<tf)  and  120.000 
gfttls.  In  twenty-four  hours,  and  he  should  like  to  know 
how  the  percentage  on  the  quantity  of  sewage  compared  ; 
*fth  other  towns.  '  I 

V-     »•■     "    "- -TTESCY  said   the  relative  merits  of 

Cfji  us,  lH?ds  ha<i  long  been  a  subject 

of  "n,  anri   among  the  things  which 

■tooil  fjut  mail  |»r< minently  in  the  ca«c  of  the  contact  beds    ' 
was  tb*  choVfn?.   owin?  to  the  Ic^ss  in  capacity,   whit-h 
led    to  ion    of   existing   works.     At    ' 

present  •  ■-uch  works  in  this  country 

roT'*"-^  .  ..,■    from   which  reliable  figures 

C(y  '    Kranklanrl  siiecificnlly  examined 

th'     ^  .'  material  ?     From  his  own  obser- 

thi'ifjft*  Ite  could  (iijif<  understand  the  first  r.fjntact  bed 
choking  and  th*  of  h»*r«  not  fining  no.  The  choking  seemed 
to   ^«    ^'         '         '  "     !al    matters   of  yarious 

kindx,  V  mrrst  part  taken  out 

in   ♦>'■    '  ; ..  .      .'.OH  th»^  same  jiroblem 

in  r^,  only  the  choking  in  that  case 

tff-.  .It  wax  one  of  the  iiif»it  serious 

problcinjt   w.ith   uhifli   wwagf  exfi»'rts  ha/i   to  fjeal.     At    ' 
Minwortb  tb«y  had   tried   f5ne-me<iium   percolation   l>ed« 
M  againai  teUtirelv  coane  medium.     The  fine  medhim    i 


I  consisted  of  niatter  which  was  of  J  in.  to  ^  in.  gauge; 
The  larger  material  was  l\  in.  gauge.  The  large  medium 
would  keep  relatively  clear,  vhcreas  within  a  fortnight 
after  bcgiiuiing  the  work  in  the  fine  medium  the  whole 
bed  pooled  over  and  refused  to  allow  any  but  the  smallest 
trickle  of  water  to  pass  tlirough  it.  In  fact,  after  a  very 
long  experiment  they  were  quite  convinced  that  a  tine 
medium  such  as  ^^as  recommended  by  experts  like 
Dr.  Reid,  of  Stafford,  was,  unless  in  exceptional  cases, 
altogether  iniworkable.  Necessarily,  the  most  salient 
feature  of  the  paper  related  to  the  presence  of  chemical 
trade  waste  in  the  sewage,  and  its  effects  on  the  working 
of  the  beds.  It  was  obvious  from  the  results  that  for 
that  particular  sewage  the  contact  beds  were  the  best. 
Here  again  the  size  of  medium  came  in.  If  that  sewage 
could  be  treated  on  percolation  beds  of  sufficiently  fine 
material,  and  a  sufficiently  small  quantity  were  put 
through  them,  the  trickling  filters  would  give  as  efficient 
results  as  the  contact  beds.  The  destruction  of  the 
thiocyanates  and  other  chemical  wastes  seemed  to  be 
very  largely  a  question  of  a  time  function. 

]\Ir.  Silvester,  in  reply,  said  he  was  glad  to  hear  the 
Chau'miui  emphasise  the  importance  of  sewage  works 
producing  a  non-putrescible  efduent  containing  a  reserve 
of  oxygen  in  the  form  of  nitrates,  and  he  agreed  that  on 
these  lines  a  fairer  and  broader  standard  could  be  worked 
out  than  on  the  oxygen  consumed  and  on  the  albuminoid 
ammonia  figures  that  had  hitherto  been  generally  applied. 
A  portion  of  the  reduction  in  the  capacity  of  the  primary 
beds  would  certainlj-  be  due  to  arrested  mineral  matter, 
because  the  effluent  from  the  septic  tank  contained  a 
small  amoimt  of  suspended  solids,  and  probably  some 
40  or  50  per  cent,  of  these  solids  were  of  a  mineral 
character.  No  experiments  weie  made  as  to  the  toxic 
action  of  phenol  on  fish,  but  14  parts  per  100,000  of  phenol 
were  said  to  kill  gold  fish  in  twenty-four  hours.  The 
organisms  in  the  trickling  bed  would  be  aerobic  rather 
than  anatrobic.  Replying  to  Mr.  Clifford,  it  was  quite 
true  that  at  the  commencement  of  the  experiments  a 
larger  volume  of  sewage  was  applied  to  the  triple  trickling 
beds  than  to  the  triple  contact,  but  a  reference  to  the 
tables  would  show  that  after  a  short  time  the  number  of 
gallons  per  twenty-four  hours  Avas,  as  far  as  possible,  very 
similar  in  the  two  systems.  If  anything,  the  trickling  beds 
were  favoured,  and  in  this  connection  it  was  to  be  observed 
that  the  total  depth  of  these  beds  was  12  ft.  as  against 
9  ft.  for  the  contact  beds. 

The  sewage  was  applied  intermittently  to  the  trickling 
beds,  as  shown  in  the  table. 

It  was  certainly  very  undesirable  that  the  spent  liquor 
should  bo  sent  into  the  sewers  in  rushes,  and  the  manu- 
facturers, on  representations  being  made  to  them,  had 
co-operated  with  the  authority  by  distributing  the  fiow 
of  the  waste  fairly  evenly  over  the  twenty-four  hours. 
He  was  unable  to  give  the  proportions  of  the  various 
grades  of  material  of  which  the  trickling  beds  were  com- 
posed. In  the  large  experiment,  the  average  rate  of 
application  of  the  sewage  was  96,800  galls,  per  acre  per 
twenty-four  hours,  and,  as  the  beds  were  only  filled  once 
a  day,  the  gauging  of  each  bed  represented  the  rate  of 
working  that  bed.  No  experiments  were  made  as  to  the 
poisonous  effect  of  thiocyanates  on  other  fish,  though  it 
was  well  known  that  trout  were  more  susceptible  to 
unfavourable   conditions   than  gold  fish. 

In  reply  to  Mr.  Lawton,  the  figures  quoted  as  to  the 
volumes  of  spent  gas  liquor  at  Leeds  and  Wakefield 
were  taken  from  Mr.  Brotherton's  evidence  given  in  the 
Blue-book  quoted  in  the  paper.  The  figures  for  the 
Oldbury  works  were  supplied  by  the  manufacturers  at  a 
Local  (jlovemment  Board  inquiry  held  at  that  place  in 
July  of  last  year. 

Mr.  O'SHAUGitNESSY  mentioned  that  the  figure  given 
by  Mr.  Lawton  for  Birmingham  waste  gas  liquor  worked 
out  at  0-6  per  cent,  of  the  dry  weather  flow  of  sewage. 

Mr.  SiLVKSTKR  said  he  had  been  much  interested  in 
the  com])ari8on  of  the  purification  effected  by  contact 
beds  anfi  trickling  beds  given  by  Mr.  O'.Shaughnessy. 
They  held  no  brief  for  contact  beds,  but  with  the  par- 
ticular sewage  dealt  with  in  the  paper,  the  results  obtained 
by  their  use  were  superior  to  those  given  by  the  trickling 
BVBtem.     No  doubt  Mr.  O'Shaughnessy  gave  the   correct 
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Explanation  of  the  superiority  when  he  stated  that  in 
this  case  purification  was  a  time  function. 

Ml'.  O'Shaughnessy  mentioned  the  question  of 
standards,  on  which,  he  pointed  out,  the  paper  had  a  yery 
distinct  and  important  bearing.  The  figures  adduced 
had  brought  oiit  very  forcibly  the  absurdity  of  the 
conventional  and  arbitrary  standards  adopted  in  some 
parts  of  the  country.  He  had  some  figures  with  regard 
to  the  nature  of  effluents,  some  of  which  were  passed  as 
good,  while  others  were  not.  For  instance — four  hours, 
oxygen  absorbed,  70  grains  per  gall. ;  albuminoid  ammonia, 
0-092  grains  per  gall.  ;  nitric  nitrogen,  0-37  grains  per 
gall.  That  was  only  classed  as  a  fair  effluent.  He 
might  quote,  by  way  of  contrast,  some  results  which  he 
obtained  under  very  special  circumstances  with  domestic 
sewage  on  a  small  sewage  installation  : — Suspended  solids, 
11-0  parts  per  100,000;  albuminoid  ammonia,  0*56 ; 
chlorine,  14'6 ;  nitric  nitrogen,  3-50  ;  oxygen  absorbed 
in  four  hours  at  80°  F.,  9-51.  The  sample  was  non- 
putrescible  on  incubation.  The  above  condition  was 
maintained  [in  the  small  installation  for  a  prolonged 
period.  It  was  an  extreme  case,  but  helped  to  show 
the  futility  of  a  fixed  figure  standard. 


Canadian  Section. 


Meeting  held  at  Toronto  on  Thursday,  November  23,  1905. 

DR.   F.  J.   SMALE  IN  THE  CHAIR. 

CHEMICAL    INDUSTRY    IN    BRITISH    COLUMBIA. 

BY   TROF.    W.    R.    LANG. 

To  consider  fully  all  the  industi-ies  visited  last  summer 
would  occupy  more  time  than  can  be  allowed  at  this  sitting. 
Much  less  would  it  be  possible  to  do  justice  to  the  whole 
subject  of  the  chemical  industries  in  active  operation  in 
British  Columbia  on  the  strength  of  a  comparatively  short 
acquaintance  with  that  province.  An  account  of  the 
mineral  industries  alone  would  occupy  volumes,  but  it  must 
be  remembered  that  these  are  not  the  only  ones  :  chemical 
works,  sugar  refineries,  vinegar-making,  and  a  host  of 
other  smaller  industries  are  flourishing  in  the  West,  and  a 
short  and  imperfect  account  of  those  visited  will  be  found 
in  the  sequel. 

In  Victoria,  Vancouver  Island — the  natutal  limit  of  one's 
Western  travels — there  is  an  excellent  plant  for  the  prepara- 
tion of  sulphuric  acid.  The  lead -chamber  process  was  in 
full  swing,  and  a  large  experimental  plant  for  preparing 
sulphur  trioxide  by  the  "  contact  "  process  was  just  in 
progress  of  demolition,  to  be  set  up  again  on  the  large 
scale.  The  manager  expressed  himself  as  perfectly 
satisfied  with  the  results  of  their  experiments,  extending 
over  a  number  of  months,  and  looked  forward  to  a  success- 
ful working  of  the  new  process  commercially.  To  hear 
that  Canadian  sulphur  was  not  used  in  making  the  acid  was 
somewhat  of  a  surprise,  but  the  inspection  of  a  few  figures 
relative  to  the  comparative  cost  of  native  sulphur  imported 
by  sailing  ships  from  islands  in  the  Pacific  and  the  expense 
alone  of  bringing  the  sulphur — even  if  recovered  from  the 
sulphide  ores  there — from  the  Kootenay  district,  served  to 
shatter  at  once  the  idea  that  all  the  materials  necessary 
for  the  production  of  even  this  one  substance  could  be 
obtained  readily  in  the  Dominion.  In  time,  no  doubt, 
importation  of  sulphur  will  be  unnecessary,  but  at  present 
the  .500  odd  miles  of  rail  and  water  between  Victoria  and 
the  Kootenay  mines  ellectuallj'  prevent  any  use  being 
made  on  the  coast  of  the  sulphur  they  might  produce. 

At  the  Parliament  Buildings  in  Victoria,  Mr. 
K.  E.  Gosnell  kindly  supplied  literature  and  much  informa- 
tion regarding  the  mineral  industries  of  the  province, 
an  account  of  which  will  be  given  later  on;  Vancouver 
City  contains  two  large  breweries,  a  distillery,  vinegat 
works,  and  a  sugar  refinery.  This  last  is  a  very  fine  one, 
replete  with  all  the  most  modern  machinery,  and  producing 
both  syrup  and  fine  sugars,  the  raw  materials  from  which 
are  iniported  from  Peru,  Java,  Fiji,  and  Central  America. 
The  vinegar  works  close  at  hand  convert  weak  alcohol. 


obtained  from  the  distillery,  into  vinegar  by  the  "  quick 
vinegar  "  process.  The  spirit  is  allowed  to  trickle  through 
a  series  of  large  vats  placed  on  three  floors,  one  above  the 
other,  over  suitably  arranged  shelves  in  the  vats,  to  which 
a  iH-operly  regulated  air  supply  is  admitted.  The  resulting 
vmegar  is  of  a  very  good  quality.  Both  distillery  and 
vinegar  worlvs  are  the  property  of  the  same  company. 
There  are  breweries  also  in  Rossland  and  Nelson. 

A  couple  of  establishments  in  Victoria  are  engaged  in  the 
preparation  of  coflf  e  and  spices  for  the  market,  both  of 
which  are  doing  a  fairly  good  business. 

In  Victoria  is  an  extensive  factory  for  laundry  and  toilet 
soaps,  also  paints,  varnishes,  and  colours,  and  in  Vancouver 
there  are  also  soap  works. 

About  the  beginning  of  the  present  year,  a  Portland 
cement  plant  was  erected,  and  put  in  operation  on  Van- 
couver Island,  some  distance  from  the  city  of  Victori.i. 
They  have  two  rotary  kilns  in  operation,  though  they 
expect  to  enlarge  their  plant  in  the  near  future.  Fire 
bricks,  drain-pipes,  and  tiles  are  also  manufactured  on 
Vancouver  Island,  and  supply  local  demands ;  indeed, 
lime  and  brick  are  producecl  in  almost  every  district. 
Fish  canning  might  also  be  mentioned  as  a  staple  industry 
of  the  province. 

British  Columbia  claims  to  be  the  "  IVIineral  Province  " 
of  the  Dominion  :  iron,  gold,  silver,  lead,  copper,  zinc, 
mercury,  and  even  platinum  are  being  worked,  while  the 
coal  deposits  are  a  most  valuable  asset.  The  iron  ores 
of  British  Columbia  are  practically  the  only  ones  of  any 
importance  along  the  northern  coast  of  the  Pacific,  conse- 
quently iron  manufactured  there  would  have  as  a  market 
all  this  territory.  At  present  much  of  the  iron  used  there 
comes  by  sea  from  Great  Britain.  Vancouver  Island,  the 
mainland,  Kamloops,  and,  to  some  extent.  East  Kootenay 
are  possessed  of  iron  deposits.  As  cheap  transportation 
of  ores,  coke,  and  fluxes  are  essential  for  the  success  of  the 
iron  industry,  British  Columbia  is  eminently  fitted,  with 
its  coast  and  other  waterways,  to  become  a  large  producer. 
Vancouver  Island  has  an  abundant  supply  of  coal  of  a 
good  coking  quality,  while  as  to  fluxes,  the  limestone 
found  associated  with  the  iron  is  exceptionally  pure. 

Circumstances  have  so  far  militated  against  the  progress 
of  this  industry  owing  to  the  possible  iron-master  being 
unwilling  to  build  blast-furnaces  without  a  direct  assurance 
from  the  mine-o\raers  that  they  can  supply  his  needs,  and 
the  mine  owners  will  not  exploit  their  ores  unless  means  of 
reducing  them  are  promised.  These  difficulties  seem  now 
in  a  fair  way  of  being  removed. 

A  recent  article  in  a  Toronto  newspaper,  however,  on 
the  position  and  prospects  of  zinc  in  the  province,  states 
"...  large  shipments  were  made  this  year,  but  the  pro- 
ducers are  at  a  great  loss  through  having  to  ship  the  ore 
to  the  United  States  or  to  Europe  for  treatment."  This 
news  must  be  encouraging  to  the  province,  as  hitherto 
the  occurrence  of  zinc  in  silver-lead  deposits  has  been 
looked  upon — and  indeed  penalised — by  smelters  as 
detracting  from  the  value  of  the  ore  as  a  source  of  these 
two  metals.  In  many  cases,  zinc  was  present  in  quantities 
necessitating  separate  treatment  of  the  ore  ;  this  has 
evidently  shown  that  zinc  ores  might  with  advantage  be 
worked  for  that  metal  itself,  as  the  market  for  spelter  is 
increasing  j-ear  by  year. 

The  following  is  a  short  account  of  the  working  of  the 
magnetic  separator  as  applied  to  zinc  ores  as  set  forth  in 
the  official  bulletin  on  mining,  published  by  the  British 
Columbia  Government : — • 

"  An  important  addition  made  last  year  to  the  concentra- 
ting plant  of  the  PajTie  Mine,  near  Sandon,  Slocan,  was 
the  magnetic  separating  plant  for  zinc  ores.  In  the  first 
instance,  a  42  per  cent,  blende  concentrate  is  produced  in 
the  usual  way  by  means  of  jigs  and  Wilfley  tables.  This  is 
dried  and  then  exposed  to  a  moderate  heat  in  a  furnace 
of  the  revolving  cylinder  tyjx!,  whereby  the  spathic  iron 
(siderite)  associated  with  the  zinc  is  changed  into  a  magnetic 
product.  After  cooling,  the  roa-sted  product  is  sized  in 
a  set  of  vibrating  screens  and  charged  into  magnetic 
separating  machines  of  the  Knowles  type,  tiierel)y  elimin- 
ating the  magnetic  iron  and  leaving  the  zinc  blende  as  a 
oij  to  57  i)er  cent,  finished  pro<luct.  Some  silver  is 
contained  in  the  blende,  biit  after  separation  only  a  small 
percentage  of  iron  and  lead  remains  in  tiie  ore,  thus  making 
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it  a  very  desiraWe  snioltinc  material.  The  entire  plant 
is  automatic,  ami  tho  iivit  of  liandling  is  thcroforo  vorv small 
|x^r  ton.  Tho  I'ayno  lomontrator,  in  tonjiuu  tion  with 
\\hi(.h  the  sojvarator  is  ojx>rated,  prodiuos  a  higli-grado 
silvcr-K-atl  prixhut  of  an  average  vahie  of  about  SlOl)  jxr 
ton.  It  also  jH^jsessos  tho  material  advantage  of 
making  a  zinc  jinxluct  in  tho  fourth  compartment  of  the 

The  same  writer  also  descril>es  the  use  of  oil — the 
Khiiore  oil  j>r<x>ess— for  the  treatment  of  the  tailings 
n  n.jiining  after  the  crushed  ore  has  I  een  subjected  to  tho 
ordmary  proi-ess  of  water  concentration.  Tho  tailings 
are  run  on  to  two  units  of  an  Elmore  oil  plant.  (One  tmit 
equals  an  estimated  caj>acity  of  2ii  tons  jx'r  day.)  These 
tailings  are  fed  into  mixing  cylinders  with  water  and  oil 
from  the  storage  tanks.  These,  of  which  there  are  three, 
are  long  iron  cylinders,  j>hvced  horizontally,  and  provided 
with  inside  baffie  jilates.  which,  as  the  lylinder  is  revolved 
at  a  low  rate  of  sjxvd  by  ix)wcr,  thoroughly  mix  the 
charge,  bringing  the  oil  into  contact  with  every  particle 
of  material  in  the  tailings.  The  oil  has  the  property  of 
catching  up  and  retaining  line  particles  of  sulphides  and 
of  free  gold.  From  the  mixers,  the  charge  is  Hushed  with 
water  into  settling  tanks.  Here  the  ganguo  matter  settles 
to  the  bottom,  while  the  oil,  being  lighter  than  the  water, 
rtoat.«  on  the  surface,  retaining  with  it  the  metallic  sulphides 
&c.  The  oil  can,  of  course,  only  carry  a  limited  amount  of 
sulphides  to  an  extent  such  as  will  not  render  the  oil- 
mineral  compound  heavier  than  the  water. 

The  tailings  from  the  first  mi.xer  are  passed  through 
a  set^'ond  and  a  third  mixer  to  catch  any  sulphides  that  have 
not  lietn  taken  up  by  the  oil  in  the  earlier  process.  The 
mineral  charged  oil  is  next  run  into  a  centrifugal  oil 
extractor,  a  machine  4  ft.  in  diameter,  revolving  at  a 
spttd  of  1,000  revolutions  per  minute,  and  the  oil  concen- 
trate that  remains  is  carried  to  a  second  extractor,  into 
which  a  steam  jet  is  introduced,  this  removing  more  oil 
and  to  some  extent  drying  the  concentrate,  which  is 
thereafter  sent  to  the  smelter  for  final  treatment. 

Platinum  and  osmiridium  have  been  found  in  small 
quantities  in  the  black  sands  of  the  Cariboo  district, 
but  little  has  yet  been  done  to  .save  these  metals.  Mercury, 
in  the  form  of  cinnabar,  has  been  found  in  the  neighbour- 
hood of  Kamloops  Lake,  and  the  deposits  were  treated  for 
the  extraction  of  quicksilver  for  a  number  of  years. 
Though  in  the  meantime  unsuccessful,  there  is  a  strong 
probability  of  these  mercury  ores  being  profitably  treated 
•t  no  distant  date. 

Attracted  by  the  reputation  that  West  Kootenay  has 
for  its  smelting  and  reduction  works,  an  eastward  trip 
wan  made  as  ifar  as  Kevelstoke,  and  thence  by  C.P.R. 
steamer  down  the  Arrow  Lakes  to  Trail  and  Kossland. 
At  Trail  are  situated  the  largest  lead-copper  reduction 
vorkfl  in  Canada,  now  knowTi  as  the  Canadian  Smelting 
Works,  and  owned  by  the  C.P.K.  The  buildings  and 
•ppIiaDces  of  diflerent  kinds  cover  some  45  acres,  and 
efcctric  power  is  obtained  from  the  Kootenay  Power 
Company's  Station  at  Bonnington  Falls  ;  there  is  a  total 
of  1,000  hfJTuc  power  in  motors.  The  ores  treated  are 
varie«j  in  character,  and  are  cu.stom  ores  entirely.  The 
P'  '  •  '  "  nf-s  sujiply  most  of  the  copper-gold  ores,  which, 
ft"  ;.'  and  "ampling,  are  carefully  assayed.     Most 

'''■  roaited  in  heayw  of  from  two  to  three  thousand 

tofui  ea<.ii,  which  j>roce«.s  occupies  from  four  to  six  weeks. 
No  attemr/t  Is  ma/ic  to  save  the  sulphur,  which  is  allowed 
to  1/um  oft.  Tlii*  w  due  to  the  lack  of  a  convenient  market 
•n/1  to  oth<;r  cauw-H.  W  ith  more  branch  lines  of  railway, 
systemji  of  wat»r  ir:..,.,.,.rt  a^d  demands  for  sulphur, 
consequent  on  th'  '  population,  and  the  resulting 

binl'lifi.' of  town"  'iiroughont  the  West,  will  come 

t}  n  of  tbirf  valuable  clement  frrr  the  numerous 

ir  it  this  and  the  next  genfTation  will  see  l>eing 

'  '!.'    f.r''-.  Iri'*-.     In  the  meantime,  the  sulphur 

''  ' f      J     iMt  continue  to  be  waste  material. 

1:.  '"  •     -r'    f<d    rneehani'-ally  to  the  furnaces, 

an'l  '>.'■  ir-'  r  i'^'  ]t'-'.<i"-']  contains  14  to  15  yx5r  cent. 
of  "ff'T.  It  i"  r'-.i-t/,i.  t'r-'inulated,  and  briquetted,  and 
re-Mmelted  with  home  raw  r/re,  yielding  a  high  gra<le  matt« 
of  al»out  Or>  per  cent,  coprier.  This  last  is  treated  else- 
where, sod  bronght  up  to  98  per  cent,  of  copper,  when  it  is 


sent  to  Eastern  refineries,  where  the  gold  and  silver  are 
extracted   by  electrolytic   methods. 

An  interesting  feature  of  tho  Trail  Works  is  the  pro- 
duction of  electrolytic  lead  by  the  Betts  process  ;  this  is 
the  first  instance  of  this  process  being  carried  out  on  the 
commercial  scale.  A  plant  for  making  lead  pipe  up  to 
4  in.  in  diameter  is  included  in  the  company's  equipment, 
the  first  of  its  kind  in  Canada  for  producing  lead  pipe 
from  Canadian  lead.  It  should  also  be  added  that  this 
is  the  first  company  to  make  silver  bullion  in  qiuintity 
from  Canadian  ores  smelted  on  the  spot.  The  establish- 
ment of  works  in  Eastern  Canada  for  the  corrosion  of  lead, 
and  tho  manufacture  therefrom  of  white-lead  and  other 
pigments,  should  open  up  a  large  market  for  the  output 
of  this  metal  from  British  Columbia.  As  an  example 
of  a  really  fine  chemical  industry,  the  works  at  Trail  holds 
a  high  position.  Large  roomy  laboratories,  store-rooms, 
and  assay  furnaces — not  to  mention  the  works  proper — 
are  a  fitting  preparation  for  a  visit  to  villa  residences  and 
tennis  courts  on  the  high  banks  of  the  river,  which  the 
Company  has  erected  for  its  officers. 

Lack  of  time  prevented  a  visit  being  made  to  Grand 
Forks,  where  are  installed  Bessemer  converters,  having 
a  capacity  for  treating  about  a  hundred  tons  of  copper 
matte  daily — an  exceedingly  large  amount.  There  blister 
copper  of  about  'J9  per  cent,  purity  is  turned  out  in  cakes 
of  about  100  lb.  each. 

A  short  railway  journey  from  Trail  brings  one  to  the 
picturesque  town  of  Nelson,  situated  on  tho  hill-side  above 
the  west  arm  of  Kootenay  Lake.  Here  the  Hall  Mining 
and  Smelting  Company  erected  their  works  on  the  high 
ground  above  the  town  about  10  years  ago,  principally 
for  the  treatment  of  ores  from  the  Silver  King  Mine  on 
Toad  Mountain,  which  is  connected  with  the  works  by  an 
aerial  line.  Since  1900,  the  Company  has  smelted  custom 
ores  as  well,  mainly  lead  ores,  very  little  being  done  with 
the  copper-silver  ore  from  the  Silver  King  Mine.  The 
blast  furnaces  have  a  capacity  of  from  180  to  200  tons  of 
lead  charge  per  day  ;  the  slag  is  automatically  removed 
by  water  granulation,  the  matte  crushed,  rolled,  screened, 
and  roasted.  The  roasted  matte  is  briquetted  and  con- 
veyed to  the  blast  furnaces. 

Fifty-five  miles  by  water  from  Nelson  is  Kootenay 
Landing,  tho  present  western  terminus  of  the  Crow's  Nest 
Pass  Koute,  the  construction  of  which  through  the  moun- 
tains of  East  Kootenay  and  across  the  plains  of  Southern 
Alberta  to  Lethbridge — a  distance  of  289  miles — occupied 
less  than  fifteen  months  !  Truly,  a  magnificent  piece  of 
work.  In  six  hours  or  so  from  this  terminus,  the  great 
coal  belt  of  East  Kootenay  is  first  encountered,  which  is 
supposed  to  be  the  largest  undeveloped  coal  measures 
in  the  world. 

It  would  be  beyond  the  scope  of  this  short  account  of 
a  chemist's  wanderings  in  British  Columbia  to  enter  into 
any  historical  or  statistical  particulars  of  the  opening  up 
and  development  of  these  coalfields  :  the  chemist  is  more 
interested  in  the  proper  utilisation  of  the  coal,  of  the 
products  of  its  distillation  and  of  the  coke  resulting 
therefrom.  The  physical  conditions  at  Coal  Creek  and 
Morrissey  are  such  that  a  departure  from  methods  prevail- 
ing at  most  collieries  where  coke  is  made  has  been  necessary, 
for  owing  to  there  not  being  room  in  the  valleys  near  tho 
mines  for  a  sufficient  number  of  coke  ovens,  these  have 
had  to  be  built  away  from  the  mines.  The  ovens  of  the 
Coal  Creek  Colliery  are  at  Fcrnie,  between  four  and  five 
miles  from  the  mines  ;  the  Morrissey  ovens  are  nearly 
two  miles  from  the  mines.  The  slack  coal  for  coking  in 
these  ovens  is  loaded  directly  on  to  railway  dump  cars, 
and  hauled  to  storage  bins  built  near  the  ovens.  At 
Michel,  the  slack  is  collected  from  the  screens  in  pockets, 
conveyed  to  an  elevator,  discharged  on  a  second  conveyor, 
and  distributed  to  bunkers  as  required. 

'J'ho  coke  ovens  arc  of  beehive  shape,  diameter  12  ft., 
and  have  a  circular  "  eye-hole  "  or  chimney  at  tho  top. 
'J'hey  are  built  in  double  rows,  of  fire-brick,  with  supporting 
walls  and  piers  of  stone  masonry,  filled  in  between  with 
fireclay.  A  single  standard-gauge  railway  track  runs 
along  tho  top  of  each  battery,  and  on  this  are  hauled,  by 
light  steam  locomotives,  the  side-discharge  steel  lorry  cars, 
which  charge  the  ovens  with  6^  tons  of  slack  each.     The 
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production  of  coke  per  charge  is  from  3-90  to  4-22  tons, 
the  average  being  1  ton  of  coke  from  I -6  tons  of  coal.  The 
time  for  burning  is  60  to  72  hours,  which  gives  a  daily 
production  per  oven  at  the  rate  of  1-3  to  1-6  tons.  No 
provision  is  made  to  recover  the  by-products.  The  coke 
is  "  quenched  "  or  cooled,  and  the  dirt  washed  off  by 
hose-watering  inside  the  ovens.  The  coke  is  generally 
long,  lustrous,  and  firm,  containing  up  to  94  per  cent,  fixed 
carbon,  4-50  per  cent,  ash,  and  0*75  per  cent,  sulphur.* 
The  ovens  at  Fernie,  Morrissey,  and  Alichel  number  well 
over  1000. 

The  Government  Bulletin  on  Mining,  1904,  also  gives 
the  follov.-ing  particulars  regarding  cost,  &c.  : — Coke  is 
supplied  at  S4.25  to  S4.50,  f.o.b.,  and  freight  to  boundary 
points  is  82  to  82.25,  so  about  S6.50  per  ton  is  the  cost 
delivered  at  the  boundary  smelters.  Coal  from  Vancouver 
Island  Collieries  used  to  cost  810,  and  coke  811,  delivered 
at  Nelson  ;  now  coal  from  the  Ci-ow's  Nest  Pass  Collieries 
is  delivered  there  at  about  85,  and  coke  at  about  86 ;  so 
the  beneficial  influence  of  the  Crow's  Nest  Pass  Coalfields 
has  here  been  unmistakably  demonstrated  by  a  reduction 
in  cost  of  fuel  of  nearly  50  per  cent. 

Two  railways  give  the  Crow's  Nest  Pass  Coalfields  access 
to  markets  for  their  coal  and  coke.  The  Canadian  Pacific 
Railway  Company's  Crow's  Nest  line  leaves  its  present 
main  line  at  Dunmore  Junction,  Assiniboia,  reaches 
Michel  at  224  miles,  Fernie  at  247  miles,  Morri.ssey  Junction 
at  256  miles,  and  Kootenay  Landing  at  394  miles.  From 
Kootenay  Landing  to  Nelson  the  distance  is  52  miles, 
of  which  distance  32  miles,  to  Proctor,  is  by  water,  the 
freight  cars  being  transferred  on  large  scows  or  barges, 
each  carrying  10  cars.  Smelting  points  in  British  Columbia 
reached  by  Canadian  Pacific  Railway  are  distant  from 
Fernie  as  follows: — Nelson,  West  Kootenay,  199  miles; 
Trail,  West  Kootenay,  251  miles;  Grand  Forks,  Boundary, 
299  miles ;  Greenwood,  Boundary,  318  miles ;  Boundary 
Falls,  Boimdary,  321  miles. 

At  the  coke-ovens  here  the  volatile  products  of  the 
distillation  of  the  coal  share  the  same  fate  as  the  sulphur 
at  the  smelters,  and  possibly  for  the  reasons  suggested 
when  considering  that  question.  The  following  figures, 
calculated  from  the  data  regarding  output  of  coke  during 
1903,  proportional  yield  of  coke  to  coal  used,  and  average 
analyses  of  coals  (to  be  found  in  Official  Bulletin,  No.  19, 
of  the  British  Columbia  Government,  1904,  pp.  117  and 
119),  give  some  idea  of  the  amount  of  useful  material  in 
the  form  of  coal-tar  and  ammonia  that  was  lost  that  year : — 
167,700  short  tons  of  coke  were  produced  from  268,320 
tons  of  coal  (1  ton  of  coke  from  1-6  tons  of  coal).  The 
difference,  100,620  tons,  represents  gas,  tar,  and  liquor  ; 
the  amount  of  coal-tar  obtained  would  be,  approximately, 
10,000  tons,  or  1,780,000  galls.,  worth  853,400  (at  3c.  per 
gall),  and  the  ammoniacal  liquor,  21,000  tons  (4,200,000 
galls.),  worth  842,000  if  its  value  were  Ic.  per  gall.  This 
gives  a  total  value  of  895,400. 

These  figures  speak  for  themselves.  The  present  demand 
for  the  distillation  products  of  coal-tar  and  for  ammonia 
has  not  as  yet  justified  the  saving  of  the.se  substances. 
No  doubt  when  the  Canadian  Pacific  Railway  continues 
its  Crow's  Nest  line  to  the  coast,  and  as  other  industries 
spring  up  in  British  Columbia  and  in  Alberta,  a  market 
will  be  found  for  their  disposal.  As  was  stated  in  an 
article  on  the  Chemical  Industries  of  the  Dominion, 
published  in  the  "  Transactions  of  the  Canadian 
Mining  Institute,"  1904,  the  Dominion  Iron  and  Steel 
Company  at  Sydney,  C.B.,  now  utilises  all  the  coal-tar 
produced  from  their  coke-ovens  for  making  benzol, 
creosote  oil,  and  carbolic  acid.  The  demands  for  their 
products  in  Canada  are  not  sufficient,  however,  so  a  con- 
siderable amount  is  exported  to  Europe  and  the  United 
States.  The  positions  of  Fernie  and  Sydney  are,  perhaps, 
hardly  comparable  as  regard  transport  facilities,  but  no 
doubt  a  day  will  come  when  the  ninety-five  thousand  odd 
dollars  at  present  being  dissipated  at  the  former  place" 
will  be  saved,  and  advantageously  treated  or  disposed  of. 


"•  Official  Bulletin,  No.  19,  Mining  in  British  Columbia,  1904, 
p.  117. 


Meeting  held  at   Toronto,  on  January    18,  1906. 

DR.    F.    J.    SMALE   IX   THE    CH.A.IR. 


THE  COBALT-NICKEL  ARSENIDES  AND  SILVER 
DEPOSITS   AT   TEinSKAMING,    ONTARIO. 

(Abstract.) 

BY   WIIXET   G.    MILLER,    B.A.,  M.A.SC. 

In  November,  1903,  the  writer  reported  the  occurrence 
of  veins  carrying  a  somewhat  unique  group  of  minerals, 
on  the  line  of  the  Temiskaming  and  Northern  Ontario 
Railway,  then  under  construction  a  few  miles  from  Lake 
Temiskaming.  It  was  shown  that  the  four  veins  then 
known  occupied  narrow  fissures  in  the  slate  and  con- 
glomerate of  the  Huronian,  one  of  the  members  of  the 
pre-Cambrian  system.  The  rather  massive  ore  of  the 
veins  contained  a  high  percentage  of  the  diarsenide  of 
cobalt,  smaltite,  the  arsenide  of  nickel,  niccolite,  together 
with  much  native  silver  and  various  compounds  of  this 
metal,  notably  the  sulphantimonide,  pjTargyrite,  and  the 
sulphide,  argentite.  Near  the  surface,  the  smaltite  was 
found  to  be  altered  to  some  extent  to  the  delicate  pink 
arsenate  of  cobalt,  known  as  cobalt  bloom,  and  the 
niccolite  was  more  or  less  changed  to  the  green  ar.senate 
of  nickel,  annabergite.  On  some  parts  of  the  surface  of 
the  veins  the  pink  bloom  was  mixed  with  the  green 
annabergite  in  such  proportions  as  to  produce  a  white 
clayey  material,  the  pink  evidently  acting  as  a  com- 
plimentary colour  to  the  green.  Native  bismuth  and 
other  minerals  also  occur  in  the  veins.  The  following 
table  shows  the  chief  minerals  thus  far  recognised  in  the 
veins  : — 

1.  Native  elements  : — Silver,    bismuth,   graphite. 

2.  Arsenides  : — Niccolite,  NiAs  ;  cliloanthite,  or  diar- 
senide of  nickel,  NiAs2  ;  smaltite,  C0AS2. 

3.  Arsenates  : — Erythrite,  or  cobalt  bloom,  Co3As208-(- 
8H0O ;  and  annabergite,  or  nickel  bloom,  Ni^AspOo  + 
SHoO. 

4.  Sulphides  : — Argentite,  or  silver  sulphide,  AgaS  ; 
millerite,  or  nickel  sulphide,  NiS. 

5.  Sulpharsenides : — Mispickel,  or  sulpharsenide  of 
iron,  FeAsS ;  cobaltite,  or  sulpharsenide  of  cobalt, 
CoAsS. 

6.  Antimonide : — Dyscrasite,  or  silver  antimonide, 
AgeSb. 

7.  Sulphaniimonides  .■— Pj-Targyrite,  or  dark  red  silver 
ore,  AgsSbSs  ;  tetrahedrite,  or  sulphantimonide  of  copper, 
CugSbaS-. 

Small  quantities  of  pyrite  and  galena,  zinc  blende  and 
copper  pyrites  are  found,  especially  in  the  wall  rock  of 
the  veins. 

For  over  a  year  after  the  report  of  the  discovery  of  the 
veins,  the  public  evinced  little  interest  in  them.  By  the 
end  of  1906,  however,  the  district  was  the  scene  of  the 
greatest  mining  boom  that  Canada  has  witnessed.  The 
name  Cobalt,  after  one  of  the  chief  metallic  constituents 
of  the  ores,  has  been  given  to  the  railway  station.  This 
name  is  now  commonly  used  to  designate  the  whole 
mineral-bearing  area.  Numerous  veins,  probably  about 
one  hundred  of  which  are,  or  will  be,  producers,  have  been 
discovered.  They  are  similar  in  character  to  those  first 
found,  occupying  narrow  fissures  or  joint  ])lanes  in  the 
pre-Cauibrian  rocks.  While  most  of  the  veins,  like  the 
four  first  found,  occur  in  the  Huronian  conglomerate  and 
slate,  a  few  are  found  in  an  older  series,  greenstone,  known 
as  the  Keewatin,  and  the  later  diabase  series,  which  cuts 
both  the  Huronian  and  Keewatin,  also  contains  some  veins. 
The  veins  carrying  high  values  in  silver  are  practically 
all  confined  to  an  area  five  or  six  miles  in  extent.  Similar 
veins  carrying  cobalt  have  been  found  over  a  largo  area, 
stretching  30  miles  to  the  north  of  Cobalt  Station  and 
about  the  same  distance  to  the  south  and  west  of  it,  but 
the  silver  values  are  lacking.  Up  to  the  present  time 
most  of  the  veins  have  been  worked  as  ojien  cuts.  Now, 
however,  more  underground  work,  in  the  nature  of  shaft 
sinking  and  the  driving  of  levels,  is  being  carried  on. 
In  spite  of  the  unsystematic  working  of  the  veins,  and  the 
comparatively  small  number  of  men  employed,  the 
production  of  silver  in  1906  has  been  between  $3,500,000 
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and  $4.(W0.000.  Little  has  been  received  for  the  fcobalt, 
nii-kt>l,  tir  arsenic  oonttiiiietl  in  the  ores,  owing  to  the  fact 
that  the  nxiuction  works  in  Anicrii-a  are  not  adapted  to 
the  extraction  of  these  substances. 

In  190.">.  the  2144  tons  of  ore  shipixvl  hatl  the  following 
percentaee  com|>osit  ion  :— Silver,  3-90  ;  cobalt,  S-.'iO  ; 
nickel.  3-49 ;  arsenic.  25-60.  This  ]x>rcentage  of  silver 
represents  a  value  of  about  SSOO  a  ton.  Car-loads  have 
been  frequently  shipjM?d  which  averaged  over  S2000  a  ton 


In  determining  the  relative  value  of  foods,  at  least  three 
points  must  bo  taken  into  consideration.  These  are 
chemical  composition,  digestibilitj-,  and  cost. 

In  our  study  of  the  composition  of  the  broakfast  foods, 
a  large  number  of  analyses  were  made  according  to  the 
method  suggested  by  the  Association  of  Official  Agri- 
cultural ChoTuists  (Hiilletiii  No.  -Ki,  Uurcau  of  Chetnistry. 
Department  of  Agriculture,  Washington).  The  results  are 
incorporated  in  the  following  table  : — 


Percentage  composition  of  some  breakfast  foods. 


No.  of 
samples 
analysed. 

Water. 

Crude 
protein. 

Crude 
fat. 

Carbo- 
hydrates.* 

Crude 
ttbre. 

Ash. 

Energy 
per  grin, 
calories. 

12 
19 

8 

1 

4 
2 

3 
3 
3 
3 
3 
2 
2 
1 

7-76 
8-55 

10-63 
8-39 

10-41 

10-58 
9-76 
8-66 
906 
7-88 
8-23 
7-03 
8-97 
9-41 

12-29 

12-29 

11-83 

9-70 

10-97 

8-77 

9-71 

6-99 

9-70 

10-14 

14-33 

9-88 

11-49 

10-84 

11-53 

7-24 

6-65 
6-61 
1-05 
2-79 
1-90 
1-43 
1-26 
1-31 
1-51 
5-55 
1-39 
0-94 
1-18 
0-85 
0-08 

71-71 
71-35 

78-23 
76-77 
77-22 
76-81 
81-49 
78-43 
76-88 
69-91 
78-27 
78-78 
76-22 
76-51 
80-04 

(1-59) 

(1-25) 

(0-62) 

(1-15) 

(2-O.S) 

(2-07) 

(0-52) 

t(l-95) 

t(l-85) 

t(l-84) 

t(0-55) 

1-60 
1-66 
0-57 
1-08 
1-70 
1-47 
0-50 
1-90 
2-41 
2-83 
2-23 
1-71 
2-79 
1-70 
0-35 

4-283 

4-238 

3-870 

4-034 

it    

3-860 

3-854 

3-870 

3-909 

3-886 

Korka 

MmitM  Vita            

4-229 
3-915 

Crape  >'uto 

3-995 
3-874 

Shredded  Wheat      

3-916 

8-716 

•  Including  fibre. 
in  silver.  A  few  car-loads  have  averaged  between  $3000 
and  $4000  a  ton.  These  ores  at  Cobalt  are  unique  so  far 
as  is  known  in  America.  Similar  silver-cobalt-nickel- 
arsonic  ores  have  been  worked  for  many  years  in  Saxony 
and  Bohemia. 

l)etail.s  concerning  the  mines  and  mining  at  Cobalt  are 
to  be  found  in  the  writer's  report  on  "  The  cobalt-nickel- 
arsenides  and  silver  deposits  of  Temiskaming,"  published 
bv  the  Bureau  of  Mines,  Toronto. 


Meeting  held   at    Toronto,   on    Thursday,  May    10,  1906. 

PROF.    W.    H.    ELLIS   IN    THE    CHAIR. 

BREAKFAST     FOODS  :     THEIR     CHEMICAL 
COMPOSITION,     DICESTIBILITY,     AND    COST. 

BT  PROF.  ROBERT  HAKCOUBT,  B.S.A. 

The  cereal  grains  and  the  preparations  made  therefrom 
occupy  a  very  prominent  })la<;e  in  human  dietary.  This 
]fi  doubtleR.'i  due  to  the  fact  that  these  foods  are,  as  a  rule, 
cheap ;  that,  when  properly  prepared,  they  are  com- 
paratively easily  and  completely  digested  ;  and  that  they 
contain  all  the  constituents  required  to  nourish  the  body. 
Wheat  bread  has  long  iK-en  known  as  the  "  staff  of  life," 
an'l  many  of  the  grains  have  been  used  in  the  cracked 
or  ground  condition  for  ages  ;  but  within  recent  years 
an  h\tn(*X.  endless  variety  of  wheat  and  oat  products  have 
Lec-n  placed  on  the  market  under  tlie  name  of  "  breakfast 
cer«-alM  "  or  "  brt-akfast  fwxls."  According  to  the  claims 
made  for  some  of  these  new  foocJs,  they  are  not  only 
a  fierfect  food  in  a  condensed  form,  but  they  are  also 
brain  Xon'wt.,  and  have  a  variety  of  wonderful  virtues. 

Th«  various  tyi>*-s  of  breakfast  fofxls  may  be  roughly 
divided  into  the  following  classes  : — First,  the  uncooked, 
a*  th«?  old  forms  of  granulated  oatmeal  and  the  wheat 
f  iri.M.  The  fo<^ids  of  this  class  are  8<;rved  either  after 
iog  for  a  shf/rt  time-,  or  after  cooking  for  several  hours. 
]:•  latter  methfjfl  of  j/reparation  renders  them  more 
[lalatable  and  more  easily  fligested.  Second,  the  partially 
(f^.k'-'l,  to  whifh  the  rollcfl  and  fiake'I  grains  Ijelong. 
Jn  \) '■  Tr«  T.ar;i']fm  of  thew;  forjds  the  grain  is  softened  by 
■'i>;:::  ,,,,'.  ;if.'i  thf-n  rollwl  and  dri'fl.  iJuring  the  7jr(x:eHH 
•  •'•  "  •  Kfd,    and    the   fell    walls   ruptured; 

"'•'.•''•'  -1  of  fofxl  may  li<;  jireparcfl    for   the 

taM'   ,ri  ;<  -  ;,  thfjse  of  the  previous  fJasH.    A  third 

cUm  is  the  cookwl  fofxls,  suf-h  as  Shredded  W  heat,  which 
nn»y  y^'  f-rvf-A  at  once  without  any  sjxcial  treatment. 
•'  the  malterl  fof^xls  ;  these  arc  supj>o8e«J 
'I  and  partially  digest<'d.  Force,  Orange 
.'.:..!.,  .-..I....,  <  .r*»i<e  Nuts,  Ac,  are  typc?s  of  this  «la«s. 


t  One  result  only. 

The  main  functions  of  food  are  :  First,  to  form  the 
materials  of  the  body  and  to  repair  waste  ;  and,  second, 
to  yield  heat  to  keep  the  body  warm,  and  to  furnish  power 
for  the  w  ork  it  has  to  do.  In  the  fii-st  case,  the  food  serves 
for  growth  and  repair  ;  in  the  second,  it  serves  as  a  fuel. 
The  protein  compounds  are  the  principal  tissue  formers. 
They  build  up  and  repair  the  muscles  and  tendons  and 
supply  the  albuminoids  of  the  blood  and  other  fluids.  They 
may  also  be  burned  in  the  body,  and  thus  may  serve  as 
a  fuel.  Protein,  or,  more  correctly  speaking,  a  certain  part 
of  the  protein,  is  the  only  constituent  of  the  food  capable 
of  forming  flesh  or  muscle,  hence  it  is  the  most  ex 
pensive.  Fat  and  carbohydrates,  on  the  other  hafad,  are 
the  chief  fuel  ingredients  of  the  food.  The  fat,  however, 
is  capable  of  producing  2-25  times  as  much  heat  as  the 
same  weight  of  carbohydrates.  They  may  both  be  trans- 
formed into  body  fat  when  taken  into  the  system  in  excess 
of  what  is  required  for  heat  and  energy.  The  crude  fibre 
is  practically  indigestible,  and,  while  it  has  a  limited 
physological  value,  much  of  it  in  a  food  detracts  from  its 
nutritive  value.  The  ash  is  used  in  the  formation  of  bone, 
and  to  supply  the  inorganic  materials  in  the  fluids  of  the 
body. 

If,  then,  with  the  above  facts  in  mitid,  tve  study  the 
composition  of  the  breakfast  foods,  it  will  be  found  that 
the  oatmeals  and  Norka,  which  is  an  oat  product,  contain 
the  most  proteids  and  fat,  while  all  the  other  foods  are 
richer  in  carbohydrates.  The  cornmeals  are  the  lowest 
in  crude  protein  and  highest  in  carbohydrates,  and  the 
wheat  farinas  and  cornmeal  contain  the  least  fibre.  The 
germ  of  a  seed  is  rich  in  protein  and  fat,  consequently,  we 
are  not  surprised  to  find  wheat  germ  richer  in  these  con- 
stituents than  the  other  wheat  products.  Taking  all  the 
facts  into  consideration,  we  would  naturally  be  led  to 
conclude  that  as  the  oat  products  contain  the  most  muscle- 
forming  substances  and  the  largest  percentage  of  fat, 
they  are  the  most  nutritious  foods. 

However,  it  is  very  difficult  to  form  a  correct  estimate 
of  the  nutritive  value  of  foods,  differing  in  composition 
as  these  do,  by  balancing  a  high  protein  and  low  carbo- 
hydrate content  against  a  low  protein  and  a  high  carbo- 
hydrate. I'ossibly  the  best  method  of  making  a  com- 
parison, and  the  one  usually  followed,  is  to  compare  tliem 
on  the  basis  of  the  number  of  heat  calorics  they  will 
produce  when  burned.  No  actual  determination  of  the 
fuel  value  of  these  foods  was  matle  ;  but,  calculating  on 
the  basis  proposed  by  Dr.  Wiley,*  we  obtain  the  figures 
placed  in  the  last  column  of  the  table  of  composition. 
Keference  to  these  figures  shows  that,  upon  this  basis  of 
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comparison,  the  oat  products  stand  highest,  and  that  the 
much-advertised  prepared  breakfast  foods  have  a  very 
slight  advantage  over  the  ordinary  wheat  farinas.  But 
the  above  list  of  foods  represents  the  four  classes  of 
breakfast  foods  previously  mentioned,  and,  consequently, 
we  would  expect  to  find  wide  differences  in  the  make-up 
of  the  various  constituents,  more  especially  in  carbo- 
hydrates. The  changes  effected  by  cooking  and  malting 
would,  doubtless,  increase  the  amount  soluble  in  water. 
It  was,  therefore,  decided  to  determine  the  amount  and 
the  composition  of  the  water-soluble  extract  of  the  various 
foods.  The  method  used  in  making  the  extract  was  as 
foUows : — 100  grms.  of  the  material  in  its  natural  condition 
and  1000  c.c.  of  distilled  water  at  room  temperature  were 
placed  in  a  2-litre  bottle,  and  fastened  on  a  machine  in 
which  the  bottles  were  turned  end  over  end,  at  the  rate 
of  forty  revolutions  per  minute,  for  24  hours.  Previous 
experiments  demonstrated  that  up  to  this  length  of  time 
there  was  a  sensible  increase  in  the  amount  of  material 
brought  into  solution.  The  contents  of  the  bottles  were 
then  placed  in  the  cups  of  a  large  centrifuge,  and  the 
insoluble  matter  separated  by  centrifugal  force.  After 
filtering  through  close  paper  to  insure  a  clear  solution, 
the  total  solids — dextrin,  sugar,  and  nitrogen — were  deter- 
mined in  the  filtrate.  The  methods  followed  in  making 
these  determinations  were  practically  those  outlined  by 
A.  McGill  in  Bulletin  No.  84,  Inland  Revenue  Department, 
Ottawa.  Because  the  alcohol  precipitate  is  not  all  dextrin, 
it  has  been  simply  called  alcohol  precipitate,  and  as  the 
sugar  may,  in  some  cases,  be  dextrose,  and  in  others 
maltose,  and  no  separation  of  these  was  made,  the  results 
are  reported  as  cuprous  oxide  precipitated.  The  results 
are  embodied  in  the  following  table  :  — 

Percentage  of  water -solnhle  material  in  foods  examined. 


Cuprous 

No.  of 

Alcohol 

oxide 

Soluble 

Name  of  food. 

samples 

.Solids. 

precipi- 

precipi- 

nitrogen. 

analysed. 

tate. 

tated. 

Wheat    products 

(farinas) 

7 

7-33 

0-257 

1-336 

0-431 

Oatmeals  (granu- 

lated)  

4 

6-55 

— 

— 



llolled  oats  .... 

12 

0-56 

1-64 



0-147 

Shredded  Wheat 

1 

8-76 

4-11 

0-26 



Orange  Meat . . . 

1 

20-.53 

8-66 

7-43 

— 

Malta  Vita    .... 

5 

25-45 

9-97 

«-01 

0-242 

Grape  Nuts  .... 

5 

44-20 

12-96 

21-02 

0-304 

Canada  Flakes . . 

1 

26-43 

10-16 

12-53 



Force   

1 

14-08 
28-17 

5-30 
11-08 

0-61 
10-78 

Norka 

— 

In  carrying  out  the  above  work  a  considerable  variation 
was  noticed  in  the  composition  of  the  water  extract  of 
the  foods  of  the  same  nature  put  up  by  different  manu- 
facturers. A  further  examination  was  therefore  made  to 
ascertain  if  the  same  brands  always  contained  the  same 
amount  of  soluble  matter.  To  study  this  point,  a  number 
of  samples  of  two  brands  of  oatmeal,  Malta  Vita,  and  Grape 
Nuts  were  collected  and  examined.  The  results  will  be 
found  in  the  following  table  :  — 

Analyses  of  different  samples  of  the  same  brands  of  break- 
fast food. 


Cuprous 

Alcohol 

o.xide 

Soluble 

Solids. 

precipi- 
tate. 

precipi- 
tated. 

nitrogen . 

Tlllson'a  t)an-dried  oats, 

No.  1 

8-43 

2-36 

none 

,,        „        „     ,, 

„     2 

7-8 

3-03 

.. 

0-118 

>>        >.         >>     ,, 

„     3 

6-7 

1-R8 

0-201 

»»        i»        »i 

,.     4 

8-0 

2-99 

0-230 

Quaker  Oats,  No.  1 . . . 

5-42 

2... 

5-2 

0-80 

1 

0-134 

3... 

5-6 

0-72 

J 

0-118 

„     4... 

5-6 

0-54 

, 

0-118 

„     5... 

6-8 

1-45 

0-139 

„     6... 

5-3 

1-16 

, 

0-118 

Alcohol 
Solids.  !  precipi- 
I    tate. 


.Cuprous 

o.\ide      Soluble 
precipi-  (nitrogen. 

tated. 


Malta  Vita,  No.  1 . . . 

..       „      ,.    2... 

„      „     3... 

,,     4... 

, 5... 

Grape  Nuts,  No.  1. 

„     2. 

„      „     3. 

,,     4. 


29-01 

13-72 

9-02 

30-81 

10-19 

13-78 

25-09 

9-35 

7-91 

22-37 

7-72 

6^76 

19-97 

8-86 

2-58 

41-84 

12-67 

19-14 

44-51 

13-00 

19-90 

44-83 

13-36 

22-74 

43-78 

12-80 

20-89 

46-14 

12-97 

•22-41 

0-210 
0-266 
0-2.38 
0-252 

0-283 
0-322 
0-308 
0-308 
0-294 


The  above  results  show  that,  with  the  exception  of 
Malta  Vita,  the  amount  of  soluble  matter  and  its  com- 
position are  fairly  constant  in  the  different  foods  examined. 
There  is  quite  a  similarity  in  the  amount  of  soluble  matter 
in  the  diflerent  samples  examined  of  Quaker  Oats  and  the 
various  samples  of  Tillson's  Oats.  The  Crape  Nuts,  for 
malted  samples,  are  very  uniform. 

But  the  above  figures  refer  only  to  the  composition  and 
heat-producing  power  of  the  foods,  and  do  not  take  into 
accoimt  the  differences  in  digestibility,  or  the  amount  that 
would  be  absorbed  by  the  body  when  they  are  eaten.  It 
is  only  that  part  of  the  food  which  is  digested  and  absorbed 
that  has  any  nutritive  value.  Therefore,  to  carry  the 
comparison  further,  we  must  determine  the  digestibility 
or  the  availability  of  the  constituents  of  the  various  classes 
of  foods.  Owing  to  the  many  difficulties  surrounding  this 
part  of  the  work,  it  is  impossible  to  arrive  at  absolutely 
correct  figures.  The  method  generally  followed  is  to 
determine  the  difference  between  the  "quantity  of  each 
constituent — i.e.,  protein,  fat,  and  carbohydrates — in  the 
total  food  eaten  and  the  amount  of  the  corresponding 
ingredients  in  the  fsces.  The  difference  is  taken  as  the 
amount  digested.  This  is  calculated  to  percentage  of  the 
given  nutrient  digested,  or,  as  it  is  generally,  called,  the 
coefficient  of  digestibility.  Strictly  speaking,  the  results 
thus  obtained  do  not  represent  actual  or  true  digestibility, 
because  the  faeces  contain  not  only  the  portions  of  the 
food  that  are  not  digested,  but  also  other  materials,  such 
as  digestive  juices  and  excretory  products.  On  the  other 
hand,  these  waste  materials,  or  metabolic  products,  may 
be  considered  as  representing  the  cost  of  digestion  in  terms 
of  food  ingredients.  Consequently,  while  the  figures 
arrived  at  may  be  a  little  below  the  true  digestibility  of 
the  food,  they  do  represent  the  amount  of  food  that  will 
be  available  to  the  body. 

Each  of  our  digestion  experiments  extended  over  A 
period  of  four  days,  and  healthy  young  men  were  used  as 
subjects.  They  were  all  interested  in  the  work,  and  co- 
operated in  every  way  to  make  the  work  as  accurate  as 
possible.  Each  subject  was  allowed  to  use  sugar  and  cream 
of  known  composition  to  suit  his  taste,  but  an  accurate 
account  was  kept  of  the  amount  consumed.  As  the  food 
under  experiment  was  also  carefully  weighed  and  analysed, 
it  was  possible  to  calculate  the  total  amount  of  each  con- 
stituent eaten.  From  this  was  deducted  the  amount  of  the 
various  constituents  found  in  the  f  jeces  obtained  from  the 
food  eaten  during  the  experiment.  The  results  got  in  this 
way  must  of  necessity  show  the  digestibility  of  the  whole 
diet,  and  not  of  the  breakfast  food  only.  But  as  both  the 
sugar  and  cream  would  be  almost  wholly  digested,  and 
were  iised  in  very  nearly  equal  quantities  throughout  all 
the  experiments,  the  results  must  be,  at  least,  comparative. 
Naturally,  however,  with  such  materials  as  the  farinas, 
where  the  percentage  of  fat  is  very  low,  the  digestion 
coefficients  for  the  fat  cannot  be  considered  very  accurate. 
The  first  part  of  the  following  table  gives  the  {percentage 
amoiuit  of  each  constituent  of  the  full  diet  digested. 
Dr.  Atwater  states  that  97  per  cent,  of  protein,  95  per  cent, 
of  the  fat,  and  98  per  cent,  of  the  carbohydrates  of  cream 
and  sugar  are  digested.*  Assuming  the  correctness  of  these 
figures,  we  have  calculated  the  percentage  amount  of  each 


*  Storrs'  Agricultural  Experiment  Station  Report,  1904,  p.  191 
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of  the  constituents  of  the  breakfast  foods  digested,  and 
have  plat-ed  these  figures  in  the  second  part  of  the  table. 

Percentage  amount  of  each  constituent  of  the  full  diet  digested,  calculated  to  food  alone 


actual  food  value  of  all  the  breakfast  foods,  for  if  the  cereal 
preparations  are  not  well  cooked,  some  of  the  nutritive 


Kame  of  food. 

No.  of 

diSfstion 

e.xperiments. 

Organic 
matter. 

Crude 
protein. 

Crude  fat. 

Carbo- 
hydrates. 

Calculated  to 
food  alone. 

(' •-•    '  f^ntB 

« 

10 

11 

3 
3 
5 
3 
2 
2 

94-5 

94-7 
95-6 
96-9 
93-8 
95-4 
96-2 
93-4 
91-1 
94-3 

83-4 
82-8 
79-8 
89-7 
79-2 
76-2 
81-7 
84-4 
60-4 
83-3 

92-2 
93-5 
95-3 
96-1 
95-6 
94-8 
95-3 
94-9 
93-3 
92-0 

97-6 

98-2 
98-2 
98-5 
95-2 
97-0 
98-6 
95-5 
95-3 
97-6 

80-8                  98-1 

80-0                   98-4 

72-5 

98-8 

\>,                                  

88-0 
74-1 
C9-1 
73-7 
75-7 
58-7 
81-0 

98-8 

94-8 

1                        ^. 

97-1 

98-9 

94-6 

JYiflC                                                            

94-4 

\orka    ', 

97-7 

•  '  z  to  the.'se  results,  the  wheat  germ  was  more 
:  ,  il  and  ab.'sorbed  than  other  food.     It  stands 

! ...  ihe  amount  of  organic  matter,  and  in  each  of 

the  various  constituents  absorbed  both  from  the  full  diet 
and  from  the  wheat  germ  alone.  The  protein  of  all  the 
foods  is  less  completely  absorbed  than  the  other  con- 
stituents. This  is  particularly  true  of  that  m  Force.  It  is 
also  worthy  of  note  that  the  carbohydrates  of  Orange 
Meat,  Forve.  and  Norka  were  not  so  fully  absorbed  as  they 
were  from  the  other  foods.  Certainly  there  is  nothing  in 
these  results  to  indicate  that  the  high-priced  prepared 
breakfast  foods  are  any  more  completely  digested  and 
absorlied  than  the  wheat  farinas  and  rolled  oats,  or  even 
than  the  old  forms  of  granulated  oatmeals. 

So  far,  we  have  compared  the  foods  on  the  basis  of  com- 
;  -  '0,  fuel  value,  and  digestibility,  but  to  find  the 
I  ..•  ve  economy  of  these  goods,  their  cost  must  be 
considered.  From  the  data  given  in  the  preceding  tables, 
and  the  retail  price  of  the  fowls,  it  is  easy  to  calculate  the 
fuel  value  of  the  digestible  matter  obtained  from  the 
(juantity  of  each  of  the  foods  that  can  be  bought  for  a 
certain  suio  of  money.  For  the  purpose  of  comparison, 
we  have  calculated  the  number  of  calories  of  heat  that  the 
digestible  matter  in  10  cents'  worth  of  each  of  the  foods  is 
caj>able  of  producing.  The  retaU  price  of  the  foods  in 
(iuelph  was  used  in  the  calculation. 

Sumber  of  calories  of  heat  obtained  from  the  digestible 
matter  contained  in   10  cents'   north  of  the  foods. 


Food. 


Price. 


Calories. 


cents. 

7  lb. 

for  25 

5128 

7 

,      25 

5088 

2 

,       10 

3635 

7 

,       25 

4698 

2 

,       15 

2232 

7 

,       25 

4956 

6 

.       25 

3934 

2 

.       10 

3330 

8 

,       25 

5397 

20  oz. 

15 

1368 

16 

,       15 

1136 

22 

,       15 

1639 

nrannlated  oats In  balk 

BoUcd  oats .,     „ 

„        , ,.  package 

FaruMS !  ,.  bulk 

„          I  ,,  package 

Wheat  genn ,  ouik 

BoOed  wheat   ,  „      .. 

Flaked  hwiey ..      .. 

Conneal     ,, 

OfBace  meat |  „  package 

Force  I  „ 

5orka „ 

I 

The    above    figures    show    that    upon    this    basis    of 
comparison,  commcal    is   the   most  economical,  the  oat- 
meals second,   and    wheat  germ   third.     It  is  also   plain 
that    oatrnf-a!    and    wheat    farina    are    very    much    more 
1'  kage  than  in  bulk.     In  the  ca.sc  of  the 
■'.  less  than  half  the  number  of  calories 
• '     •  iriie  money.     The  meal  in  the  pa<;kage 
more  conveniently  handled,   but  if 
;  1   Ijc  procured,  it  is  very  doubtful  if 

anything  iji  gamed  by  purchafting  in  package. 

Among  the  goorls  jiut  up  in  package,  the  pre-digcsted 
foods  ar»?  the  most  cxf*n«ivc.  This  is  to  Ix;  exjjccted, 
as  th^rse  fwxJs  have  l*en  mixer!  with  malt  and  are  cooked 
r  -  '  •  '■  -  •  '■  "'v.-  much  they  arc  imj>rovcd  by  this 
to  say.  Tney  may  \h:  more  easily 
'  .y  they  do  not  ap[icar  to  hie  any  more 

fuiiv  aix<'>rtj<-<l  in  the  system. 

■fbc  thoronghne.«!8  of  cooking  has  an  influence  on  the 


material  will  esca^ie  the  digestive  juices.  To  gather  some 
information  on  the  changes  eifectcd  by  cooking  oat  and 
wheat  meals  for  short  and  long  periods,  some  of  these 
foods  were  cooked  for  periods  of  20  minutes,  two  hours, 
five  hours,  and  eight  hours,  and  extracted  with  water, 
as  previously  explained,  and  analysed.*  The  rcsultsare 
given  in  the  following  table  : — 

hiflnence  of  cooking  on  the  composition  of  foods. 


Cuprous 

Alcohol 

oxide 

Name  of  food. 

Time 

Solids. 

preci- 

preci- 

Soluble 

cooked. 

pitate. 

pitated. 

nitrogen. 

KoUed  oats 

8-43 

2-36 

_ 

,,       .... 

20  mins. 

14-95 

3-36 

— 

0-156 

2  hrs. 

18-79 

4-49 

— 

0-276 

5  „ 

29-93 

6-92 

. — . 

0-400 

8  „ 

34-3 

8-77 

— 

0-596 

Wheat  farina   . . 



6-97 

trace 

— 

0-383 

20  mins. 

27-4 

6-87 

trace 

0-045 

2  hrs. 

37-19 

12-8 

,, 

0-073 

5    „ 

38-37 

— 

,, 

0-061 



8     „ 

39-99 

15-1 

>• 

0-114 

It  is  evident  that  the  wheatmeals  are  more  readily 
broken  down  through  the  action  of  heat  than  the  oat- 
meals. With  the  latter,  there  was  only  14-95  per  cent, 
solids  in  the  extract  at  the  end  of  20  minutes'  cooking, 
whereas  with  farina,  27*4  per  cent,  was  soluble.  A  portion 
of  the  extract  obtained  from  the  M'heat  boiled  for  20 
minutes  was  hydrolysed,  when  it  reduced  copper  equiva- 
lent to  23-85  per  cent,  of  dextrose  or  21 -40  per  cent,  of 
starch.  After  hydrolysis,  a  portion  of  the  extract  taken 
from  the  meal  boiled  for  eight  hours  reduced  copper 
equivalent  to  37-65  per  cent,  of  dextrose,  or  33*88  per  cent, 
of  starch. 

To  ascertain  the  influence  of  cooking  on  the  digesti- 
bility of  the  foods,  we  cooked  these  foods  for  20  niiimtes. 
the  time  commonly  employed,  and  for  eight  hours,  and  then 
determined  the  digestibility  in  the  ordinary  way.  In 
the  case  of  the  short  cooking,  the  20  minutes  was  taken 
from  the  time  the  mass  began  to  bubble,  and  it  was  kept 
boiling  hard  throughout  the  whole  time.  In  the  long 
cooking  experiment,  the  mass  was  brought  to  the  boil  and 
then  placed  in  a  double  boiler  and  kept  at  the  boiling 
point  of  water  for  eight  hours. 

In  determining  the  digestibility,  triplicate  experiments 
were  conducted  witli  two  samples  of  rolled  oats  and  two 
of  wheat  farina.  In  order  that  the  results  might  be  strictly 
comi)arable,  the  same  subjects  were  used  in  determining 
the  digestibility  of  the  meal  cooked  for  the  short  and  long 
period.  Different  subjects,  however,  were  used  with  each 
sample  of  meal.  This  was  done  to  bring  in  as  many 
coAditions  as  possible.     The  results  of  two  experiments 


•  The  meal  waB  cooked  by  first  bringing  to  boiling  over  (he 
flame,  and  then  boiling  in  a  double  boiler  for  the  eight  hours. 
At  the  times  stated  a  portion  of  the  material  wiw  removed  and 
used  ill  df^U-rmining  tlie  soluble  matter.  'J'lie  jiercentaKC! soluble 
wax  calculated  from  the  dry  matter  In  the  material  extracted. 
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with  the  oatmeal  and  one  with  the  wheat  farina  were 
discarded.  The  digestion  coefficients  were  all  very 
close,  and  only  the  averages  are  given  below. 

Digestion  coefficients  of  rolled  oats  and  wheat    farina  as 
influenced  hij  short  and  long  periods  of  cooking. 


Ko.  of 

dicestion 

Organic 

Crude 

Crude 

Carbo- 

experi- 

matter. 

protein. 

fat. 

hydrates. 

ment. 

Rolled  oats  (short 

cooking) 

4 

94-2 

81-5 

92-5 

98-0 

KoUed  oats  (long 

cooking) 

6 

95-4 

84-3 

94-6 

98-3 

Wheat        farina 

(short  cookin<j) 

5 

95-5 

79-3 

94-9 

98-3 

Wheat        farina 

(long  cooking) 

6 

95-3 

79-4 

95-G 

98-5 

From  the  above  results,  it  is  evident  that  the  length  of 
time  the  meal  was  cooked  did  not  very  materially  influ- 
ence the  percentage  amount  digested.  It  is,  of  course, 
possible  that  less  energy  may  have  been  expended  in 
digesting  that  which  v/as  cooked  the  longer  time  ;  but  no 
figures  could  be  procured  on  this  point. 

From  all  the  data  presented,  it  is  evident  that  corn- 
meal,  rolled  oats,  and  the  farinas,  especially  if  bought  in 
bulk,  are  the  most  economic  "  breakfast  foods."  It  is, 
however,  true  that  these  foods  do  not  agree  with  everyone, 
and  that  the  pre-digested  foods  may  be  useful  for  those 
people  who  have  difficulty  in  digesting  starch.  They  may 
also  have  a  place  in  a  hurry-up  breakfast ;  but  the 
intelligent  buyer  who  has  to  consider  economy  will  hardly 
pass  by  the  old  forms  of  breakfast  foods,  unless  his  own 
experience  has  actually  demonstrated  that  these  newer 
foods  have  a  superior  value. 


Meeting  held  at  Toronto,  on  Thursday,  February  7,  1907. 

PROF.  W.    HODGSON   ELLIS   IN   THE   CHAIR. 

WOOD    SPIRIT    IN   ACETONE. 

BY   FRED    W.    BABINGTON. 

During  the  analysis  of  varnish  removers,  which  are 
generally  composed  of  a  solution  of  paraffin  wax  in  benzol, 
mixed  with  either  acetone  or  wood  spu-it  rich  in  acetone, 
the  question  arose  whether  acetone  or  wood  spirit,  or  wood 
spirit  so  rich  in  acetone  that  it  might  be  termed  acetone, 
had  been  used.  The  so-called  pure  acetone  contains  little 
or  no  methyl  alcohol,  but  commercial  acetone,  being  often 
obtained  by  fractioning  wood  spirit,  may  contain  fairly 
large  proportions  of  wood  spirit,  and  still  be  commercially 
knowTi  as  acetone. 

I  attempted  to  make  the  various  qualitative  tests  for 
meth5-l  alcohol  quantitative,  but  the  results  in  the  main 
were  negative.  I  fii-st  attempted  to  fix  the  acetone  and 
free  the  alcohol  for  determination  as  follows  : — 

(1)  By  salting  out  by  calcium  chloride,  and  ultimately 
saturating  the  solution  with  powdered  calcium  chloride, 
the  bulk  of  the  acetone  separated,  but  enough  remained 
in  solution  to  nullify  the  test  for  alcohol. 

(2)  Evaporation  with  calcium  chloride  failed,  since  the 
acetone  and  alcohol  both  evaporated. 

(3)  Separation  of  the  acetone  by  alkali  .sulphite  failed 
as  in  (I). 

(4)  Separating  the  alcohol  as  methyl  oxalate  failed  as 
in  (1)  and  (3). 

(5)  Reynolds'  test  with  mercuric  chloride  failed,  not 
being  quantitative. 

(6)  Oxidation  by  chromic  acid  .solution,  whirh  gives 
qualitative  results,  is  useless  quantitatively,  since  the 
formic  acid  produced  was  further  oxidised. 

(7)  Oxidation  to  formaldehyde  by  platinum  black, 
which  is  an  excellent  method  of  distinguishing  between 
atetone,  ethyl  alcohol,  and  methyl  alcohol,  fails  quanti- 
tatively as  (6). 

The  qualitative  test  is  as  follows  : — A  pledget  of  plat- 
inised asbestos  is  prepared  by  soaking  the  asbestos  in 
solution  of  platinic  chloride  and  igniting  until  sufficient 
platinum  is  depo«itcd.     If  a  few  drops  of  the  li(|uid  be 


dropped  on  the  recently  ignited  platinum,  there  is  no 
particular  odour  with  acetone,  with  ethyl  alcohol  only  the 
odour  of  aldehyde,  but  with  methyl  alcohol  or  with  acetone 
rich  in  wood  spirit,  the  odour  of  formaldehyde  is  character- 
istic. I  suggest  this  test  as  a  qualitative  test,  together 
with  the  chi-omic  acid  test ;  the  platinum  will  show  methyl 
alcohol,  the  chromic  acid  will  show  methyl  and  ethyl 
alcohols  ;  pure  acetone  reduces  chromic  acid  very  slowly. 

Rich  and  Bardy's  method  was  tried,  but  abandoned  on 
account  of  the  time  occupied.* 

I  found  the  iodoform  method  for  determining  the  acetone 
fairly  satisfactory  when  the  acetone  content  was  high  ;  but 
I  found  also  that  the  gravimetric  method  was  inaccurate 
when  the  acetone  was  low,  as  the  ether-iodoform  layer 
imdergoes  spontaneous  decomposition,  with  liberation  of 
iodine,  and  washing  with  soda  solution  only  temporarily 
removes  it,  as  it  forms  again  on  evaporation.  I  did  not 
continue,  as  alcohol  was  the  objective  point,  but  I  consider 
the  volumetric  process  preferable  (Allen,  page  77). 

I  then  tried  to  obtain  a  volatile  ester  of  methyl  alcohol 
which  could  be  titrated,  and  would  yield  a  number  analo- 
gous to  the  Reichert  number  in  butter  analysis.  After 
some  experiments  I  found  the  boric  ester  to  give  fairly 
good  results ;  at  all  events,  it  gave  a  figure  for  methyl 
alcohol,  and  I  am  of  the  opinion  that  if  the  analysis  were 
conducted  with  care,  the  results  would  be  of  practical 
application. 

The  test  is  conducted  as  follows  : — 25  c.c.  of  the  spirit 
and  2  grms.  of  boric  acid  are  placed  in  a  100  c.c.  fractional 
distillation  flask  (with  pieces  of  pumice  or  platinum 
spirals  to  stop  bumping),  provided  with  a  long-stemmed 
separating  funnel,  and  connected  with  a  condenser  and 
a  trapped  flask  receiver.  When  all  connections  are  tight, 
20  c.c.  of  glycerin  and  20  c.c.  of  water  are  placed  in  the 
receiver,  and  the  spu-it  is  distilled  to  dryness  by  gentle 
heat.  When  cool,  25  c.c.  of  water  is  added  to  the  contents 
of  the  receiver  by  the  separating  funnel,  the  condenser 
is  washed  with  10  c.c.  to  15  c.c.  of  the  water  condensed, 
and  the  glycerin  solution  is  titrated  by  N/2  sodium 
hydroxide  solution,  using  phenolphthalein  as  indicator,  the 
methyl  alcohol  being  calculated  from  the  table  given 
below  ;  25  c.c.  spirit  is  used,  as  that  is  the  usual  amount 
obtained  from  100  c.c.  of  a  varnisher  remover. 

If  the  esterification  were  carried  out  in  a  pre-ssure  flask 
and  distillation  performed  more  carefully,  the  results 
would  be  much  more  accui-ate,  but  the  above  method  has 
the  advantage,  in  teclmical  work,  that  four  distillations 
can  be  done  in  one  hour. 

Examination  of  varnish  removers. — 100  c.c.  is  shaken  with 
three  successive  portions  of  50  c.c.  water  ;  the  contraction 
represents,  roughly,  the  amount  of  acetone  or  wood 
alcohol  used ;  the  supernat  mt  layer,  the  benzol  and 
paraffin.  The  latter  is  divided  into  two  portions,  one 
of  which  is  evaporated  for  the  identification  of  the  paraffin, 
the  other  being  distilled  to  identify  the  solvent. 

The  united  aqueous  extracts  are  distilled  to  the  volume 
of  the  contraction  observed  (which  will  be,  roughh',  the 
amount  of  alcohol  or  acetone  used).  If  a  blue  flame  is 
obtained  by  the  flame  test,  probably  only  alcohol  is 
present.  The  chromic  acid  test  and  formaldehyde  test 
are  also  then  applied. 

If  alcohol  is  detected,  25  c.c.  is  distilled  with  boric  acid 
as  described. 

The  following  figures  were  obtained  by  analysis  of 
samples  of  "  chemically  pure  "  acetone  and  a  good  com- 
mercial acetone  :  — 

"  Pure." 
Sp.  gr.  (15°  C.)    ..  0.7971 

B.  pt 54°  to  55°  C. 

Fract.    distillation  75  per  cent. 

(57'  to  58'  C.) 
Calcium       chloride 

test  (separation)  48  to  50  per  cent. 

Chromic  acid  test  slight  reduction 

Platinised  asbestos  ,  ,     j 

test   trace  of  formaldehyde  formaldehyde  (strong) 

Iodoform  test 31  per  cent.  26  P['r'''''lt. 

Boric  acid  test  ...  0-3  c.c.  10  c.c  N li  N.-iOH. 

A  sample  of  "  chemically  pure  "  methyl  alcohol  gave 
the  following  figures  :— Iodoform  test,  trace ;  boric  acid 
test,  46-5  c.c.  iV/2  alkali. 

•These  tests,  with  the  exception  of  the  formnldehydc  tesi,  will 
be  found  in  Allen's   •  Orgiinic  Analysis,  "  pa'^o  70  .<  seq. 


"  Conunercial." 

0.8338 

54°  to  55°  C. 

25  per  cent. 

(60°  to  70'  C.) 

40  to  45  per  cent, 
reduction 
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From  the  following  table  a  fair  approximation  of  the 
•nunint  of  methyl  aloohol  present  can  W  ascertained  ; 
I  do  not  claim  it  accurate,  but  it  is  rapid  and  sufficiently 
accurate  for  technical  purjKwes  : — 


Acvtouo 
p^r  It'll t. 


Mi-tliyl  alculiol 
per  c^nt. 


O.C.  of  if/2  sodium 

hydroxide  soliitiou 
used. 


0 

100 

4B-& 

» 

so 

38-0 

40 

«0 

24-5 

to 

40 

13-0 

•0 

20 

6-0 

Wood  spirit  usually  requires  about  34  c.c.  of  sodium 
hvdruxiilc  6olutiun. 


New  York  Section. 


ileUimg  held  at  the  Chemists'  Club,  on  Friday,  Jan.  25, 1907. 
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DANGEROUS  DUSTS  AND  THEIR  EXPLOSIONS. 

BY   S.    F.    PECKHAM. 

In  the  Journal  of  this  Society,  January  31,  1906 
(pp.  M— 57),  will  be  found  a  paper  by  Mr.  Watson  Smith, 
on  "  Flour  Mill  Explosions  and  Dangerous  Dusts,"  in 
vhich  the  followins;  jjassage  occurs  (p.  55) : — "  The  cause 
of  the  e.xploeion  (at  Minneapolis  in  1878)  was  then  traced 
by  Prof.  I^awTence  Smith  to  the  same  cause  as  that  alreatly 
giTen  ";  that  Ls,  the  ignition  of  dry  flour  from  the  friction 
of  dry  mill-stones. 

I'rof.  J.  lAWTence  Smith  was  in  Europe  at  the  time  the 
exj>loeion  occurred,  and  did  not  visit  Minneapolis  until 
the  <  »ctolxT  following.  I  sent  him.  at  (Geneva,  Switzerland, 
in  the  early  autumn  of  187S,  all  the  articles  that  had 
appeared  in  the  daily  papers  at  Mirmeapolis  and  St.  Paul, 
in^ludine  the  reports  made  to  the  coroner's  jury  by  myself 
and  Prof.  I'eok.  When  r>r.  Smith  came  to  Minneapolis, 
he  told  me  that  he  had  read  my  report  before  the  French 
Academy. 

The  explosion  in  Minneapolis  led  the  authorities  of  that 
city  to  empanel  a  coroners  jury,  to  hold  an  inquest.  This 
jury  malted  I'rof.  Pck  and  myself  to  sit  with  them  and 
question  w  itn*"*.***-!!  an  »c  saw  fit.  This  we  did,  and  we  were 
fire*ent  at  all  the  fittings.*  Prof.  I'eck  undertook  the 
mrf  hani^-al  an«l  phyif-al  problems,  while  I  confined  myself 
wholly  tf.  th»-  ch'-mi'  al  problem.". 

The  largent  of  tli»-  three  mill.s  tlmt  exjilod<-d  was  the 
Waflhburn  A  Mill.  Iti  thi.t  niill  the  initial  e.x])losion  threw 
the  wallfl  oiit'ward  in  all  din-ctions,  and  the  roof  into  the 
mir  to  a  lo^-at  height.  The  Hh(K:k  and  llame  coiiimunicatcd 
oiieration, 
fallini;  u 
wnlU  of  itM-  \^a^hbu^l  A  .Mill  ;  the-  walls  of  tlie  third  iriill 
falling  u(Kjn  the  prontrate  %«allH  of  the  .M.-cond  mill.  1'he 
el«*rator  explorlwl,  the  r'K)f  f)eing  thrown  into  the  air,  and 
the  cotire  wooden  ntructure  was  immediately  wrapfKjd  in 
flame*.  The  other  three  milla  were  set  on  fire,  and  burned 
quietly. 

Prof,  perk  contrivwl,  tfir  the  purpoMi  of  illustrating  his 
luldri-«>4  to  the  jury,  a  very  Kim(>le  a{)|iaratuH.  This  showe^l 
that  2  bz.  of  any  material  found  iii  a  Hour  mill,  except 
»h<-at  and  co*nf  bran,  togetlu  r  with  2  cb.  ft.  of  air, 
vouM   prodocc,  when   ignited  in  a  box  with  flamr,  un 
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explosion  that  would  lift  two  men  standing  on  the  cover. 
It  was  found  impossible  to  ignite  mixtures  of  dust  and  air 
with  red-hot  coal  or  white-hot  platinum  wires.  A  sack 
of  flour  and  4000  cb.  ft.  of  air  would  thus  generate 
sufficient  force  to  throw  2500  tons  100  ft.  high. 

Prof.  Peck  and  niy.self  were  asked  to  give  opinions  as 
to  the  cause  of  the  explosion,  based  \\  holly  on  the  evidence 
given  at  the  mquest,  as  if  this  explosion  were  the  first  and 
only  one  of  the  kind  that  had  ever  occurred. 

Prof.  Peck  had  visited  the  elevator  only  a  few  days 
before  the  explosion  occurred,  and  both  of  us  had  been  in 
the  Washburn  A  Mill  during  the  previous  winter.  The 
(juantity  of  dust  that  had  accumulated  upon  every  object 
in  both  buildings  had  impressed  us  as  enormously  increas- 
ing the  danger  of  the  rapid  extension  of  fire.  It  covered 
most  of  the  beams  at  a  sliding  angle  until  they  could  hold 
no  more.  In  that  mill  there  must  have  been  several  tons 
of  this  fine  flour-dust. 

The  evidence  showed  : — There  had  never  been  any 
explosives  of  any  kind  nor  any  peculiar  gas  or  vapour 
observed  in  or  about  the  mill  other  than  are  produced  in 
manufacturing  Hour.  None  of  the  materials  were  suf- 
ficiently heated  to  generate  gas  of  any  kind  ;  to  do  this 
the  wheat  would  have  become  charred  or  cooked,  and 
consequently  ruined  as  fiour.  A  careful  examination  of 
the  dilferent  products  of  grinding  as  they  left  the  stones 
showed  only  a  maximum  temperature  of  150'^  F. 

It  is  true  that  a  strong  draught  was  maintained  through 
the  eye  of  the  millstones  ;  it  served  to  keep  the  stones  cool, 
and  also  to  evaporate  the  water,  and  at  the  same  time  to 
mechanically  convey  the  dust  produced  by  the  grinding 
to  a  room  where  the  dust  was  settled  out. 

In  the  normal  action  of  the  stones  this  movement  pio? 
Deeded  continuously  and  safely ;  but  it  was  shown 
experimentally  that  this  extremely  fine  material  was  easily 
suspended  in  air,  and  that  fiame  would  flash  through  it 
almost  as  readily  as  through  a  mixture  of  gas  and  air, 
and  with  precisely  the  same  eflect ;  that  is  to  say,  the 
combustion  was  instantaneous  throughout  large  areas, 
the  heat  developed  was  very  intense,  and  consequently  the 
volume  of  gas  produced  was  not  only  greater  than  that 
of  the  original  mixture,  but  it  was  enormously  expanded 
by  heat,  hence  the  explosive  force  became  practically 
irresistible. 

It  was  found  by  experiment  that  coarse  bran  was  the 
only  product  in  the  manufacture  of  wheat  fiour  that 
could  not  be  suspended  in  air  and  burned  with  explosive 
violence,  while  six  of  the  materials  representing  diflereiit 
steps  in  the  process  were  found  to  be  especially  liable 
to  explosions.  The  general  dusts  that  pervaded  the 
mill  and  .settled  everA'where  were  flour,  purified  middlings, 
dust  from  middlings'  purifiers,  dust  exhausted  from  the 
stones,  and  dust  from  cleaning  the  wheat.  The  finer, 
dryer,  and  hotter  they  were  the  more  readily  they  exploded, 
and  any  of  them  was  liable  to  burn  with  explosive  violence 
when  mixed  w ith  air  in  the  proper  proportions  and  brought 
into  contact  with  llame.  Precisely  like  gas,  if  there  is 
too  much  or  too  little  dust  in  the  mixture  the  flame 
would  not  run  through  the  mass. 

Apart  from  ignition  caused  by  the  accidental  and 
careless  use  of  illuminating  gas  or  oils,  there  was  but  one 
process  in  the  manufacture  wherein  any  of  theso  si.\ 
materials  were  exposed  to  the  conditions  suitable  for 
explosive  ignition. 

The  evidence  showed  that  friction  between  mill  stones 
was  of  frequent  occurrence.  The  grist  steadies  the  uj)i)er 
stone  as  it  rapidly  revolves  ;  but  when  it  is  not  well 
balanced  and  a  change  of  grist  is  being  made,  wJicn  tlie 
feed  is  stop|>ed,  or  when  nails  or  gravel  pass  between 
the  stones,  the  friction  gives  rise  to  streams  of  sparks. 
Under  such  conditions,  as  the  grist  runs  out,  the  last 
portion  will  be  heated  so  hot  as  to  char  it,  producing  a 
substance  closely  resembling  tinder ;  this  will  readily 
ignite  from  a  train  of  sparks. 

The  initial  fire  in  the  Washburn  A  Mill  occurred  on  the 
ea«t  side  of  the  mill  where  six  run  of  Ktone  grinding 
middlings  were  exhausted  into  a  spout  IcinJing  to  the 
dust  room.  The  conclusion  was  that  one  of  these  six 
Hct«  of  stones  ran  dry  ;  that  a  train  of  sparks  ignited 
the  tinder-like  residue  resulting  from  the  friction  (  thfl4> 
the  strong  drauglit  through  the  eye  of  the  stone  fanned 
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the  smouldering  pellets  into  a  flame  that  flashed  through 
the  mixture  of  dry  dust  and  air,  producing  an  explosion 
that  blew  out  one  end  of  the  conductor  through  a  window 
to  the  external  air,  and  at  the  other  end  flashed  into  the 
dust  room  igniting  the  mixture  of  dust  and  aii-  there, 
producing  a  flame  and  expansion  that  burst  that  room, 
jarring  the  dust  of  the  basement  into  the  air,  which  was 
on  the  instant  ignited.  This  phenomenon  was  succes- 
sively repeated  in  each  storj'  of  the  building,  until  the 
accumulated  expansive  force  levelled  the  walls  to  the 
ground  and  tlirew  the  roof  to  an  estimate:!  height  of 
400  ft.  The  shock  jan'ed  the  dust  into  the  air  in  the 
other  mills  and  the  elevator,  while  a  strong  wind  car.-ied 
a  .sheet  of  flame  into  contact  with  the  mixture  of  dust 
and  air,  and  the  two  mills  and  elevator  exploded  as  a 
result.  The  tlu-ee  other  mills  that  burned  were  on  the 
opposite  side  of  the  street  in  a  direction  against  a  heavy 
wind.  For  this  reason  flame  did  not  reach  them,  but  the 
windows  were  broken  and  a  vast  quantity  of  burning 
flour  and  middlings  were  thrown  all  over  these  mills, 
setting  their  contents  on  fire  from  basement  to  attic  ; 
they  burned  quietly.  The  verdict  of  the  jury  was  in 
accordance  with  these  conclusions. 

Immediately  following  this  inquest  there  was  a  very 
general  house  cleaning  by  the  millers  of  Minneapolis, 
and  no  dust  has  since  been  allowed  to  accumulate  about 
their  mills.  Nor  have  there  been  any  explosions  since 
1878.  There  have  been,  however,  explosions  of  com- 
bustible du.sts  other  than  flour  dust.  One  of  these,  quite 
notable  at  the  time,  occurred  in  a  confectionery  estab- 
lishment here  in  lower  New  York,  where  a  mixture  of 
sugar  dust  and  air  was  ignited  with  explosive  violence. 

Prof.  Peck  discovered  that  the  dust  that  accumulated 
in  planing  mills  and  furniture  factories  could  be  exploded 
under  the  same  conditions  and  with  a  violence  equal  to 
that  of  any  product  of  a  flour  mill. 

The  most  unexpected  explosion  of  combustible  dust 
that  I  have  investigated  occurred  in  Providence,  Rhode 
Island,  on  August  14,  1890,  in  the  soap  factory  of  the 
Kendall  Manufacturing  Company  ;  two  men  were  killed 
and  nine  seriously  injured,  while  the  building  was  badly 
shattered. 

The  evidence  showed  that  for  a  number  of  years  the 
company  had  been  engaged  in  the  manufacture  of  a  product 
made  by  mixing  sodium  carbonate  and  soap  in  certain 
proportions  and  drying  and  grinding  the  mixture.  The 
grinding  had  been  carried  on  iu  a  closed  room  lighted 
by  an  open  gas  jet,  amid  a  cloud  of  dust,  under  the 
supposition  that  neither  of  the  ingredients  nor  the  mixture 
would  burn,  until  on  the  morning  in  question  the  factory 
was  shattered  by  an  explosion  and  the  employes  injured 
and  killed.  I  advised  the  Fire  Marshal  to  have  one  of 
Prof.  I'eck's  boxes  constructed  ;  this  was  done,  and  we 
found  on  experiment  that  neither  the  manufactured  article 
nor  any  of  its  ingredients  could  be  made  to  explode 
imder  ordinary  conditions,  but  that  in  grinding  the 
mixture  a  mechanical  sejjaration  resulted  in  the  accumu- 
lation of  very  large  quantities  of  dust  that  was  nearly 
pure  soap,  very  fine  and  very  dry. 

The  idea  that  soap  would  burn  or  explode  was  scouted, 
but  we  had  no  difficulty  in  securing  a  sample  of  the 
dust  fi'om  the  room  in  which  the  grinding  was  carried 
on  and  iu  which  the  explosion  occurred.  This  sample 
when  treated  in  Prof.  Peck's  box  produced  au  explosion, 
the  practical  effects  of  which  were  identical  with  those 
produced  with  powdered  sugar,  flour,  starch,  planing- 
mill  dust,  or,  in  fact,  any  other  siii)s(ance  that  (H)ii!(1  lie 
burned  in  oxygen  or  air.  It  made  no  diiTerencc  what  tlir 
ordinary  physical  ccmdition  might  be,  so  long  as  it  was 
combustible.  Make  it  fine  enough  and  dry  enough  to 
be  diffused  throughout  a  space  filled  with  the  proper 
amount  of  air,  (lam.e  would  run  through  the  space  instantly 
and  an  explosion  would  follow. 

The  final  conclusion  is  this,  that  all  combustible  dusts 
are  dangerous.  Coal  dust,  wood  dust,  wheat  dust,  sugar 
dust,  soap  dust,  any  dust  that  under  any  conditions  can 
be  made  to  burn  is,  in  the  long  run,  dangerous.  No 
open  flame  should  ever  he  allowed  in  a  dusty  place 
of  this  kind,  and  no  dust  from  anything  that  can  be 
burned  shotild  ever  be  toleratotl  wliere  its  presence  can 
be    avoided. 


Obituary. 

SIR  DAVID  GAMBLE,  Bart.,  K.C.B. 

•Sir  David  Gamble  Avas  born  in  Dublin  on  Feb.  3, 
1823,  the  year  when  the  salt  tax  was  repealed.  He 
was  the  only  son  of  Josias  Christopher  Gamble,  a 
manufacturer  of  bleaching  powder  in  Dublin.  In 
1827,  the  busine.ss  was  broken  up,  and  the  following 
year  the  Gambles  built  their  first  works  in  St.  Helens, 
and  founded  the  chemical  industry  of  that  town. 

David  Gamble  was  educated  first  at  a  school  near 
St.  Helens,  then  at  University  College,  London,  and 
subsequently  at  the  Andersonian  College,  Glasgow. 
In  this  educational  training,  engineering  received  an 
amount  of  attention  equal  to  that  bestowed  on  chemical 
science.  In  1842,  Sir  David  became  manager  of  the 
(jerard's  Bridge  Works  in  St.  Helens,  which  belonged 
to  his  father,  and  to  which  he  (Sir  David)  subsequently 
added  the  Hardshaw  Brook  Works.  His  father 
d\ing  in  1848,  Sir  David  succeeded  him  as  head  of  the 
business  of  Josiah  C.  Gamble  and  Son,  and  in  1900  the 
firm  was  amalgamated  with  the  United  Alkali  Com- 
pany, Ltd.,  of  which  he  then  became  a  director.  He  v>as 
also  one  of  the  first  directors  of  the  Thar.^is  Co:n])Mny. 
Sir  David  Gamble  was  the  first  (1867-8)  to  throw 
o))en  his  works  to  the  late  ^Valter  Weldon,  so  that  his 
chlorine  process  might  receive  a  fair  trial.  Here  at 
the  (ierard's  Bridge  \\'orks,  under  Sir  David's  guidance, 
and  with  the  able  support  of  the  manager,  Mr.  Edward 
Bramwell,  the  necessary  plant  and  machinery  were 
erected  for  caiTving  out  the  process  on  a  working  scale, 
(see  also  this  J.,  1885,  578). 

Of  Sir  David  Gamble's  inventions,  the  "  boat 
pan  "  for  evaporating  and  concentrating  soda  solutions, 
and  a  "  plus-pressure  furnace,"  are  best  known.  He 
also  greatly  improved  the  construction  of  the  salt 
cake  furnace.  He  was  one  of  the  first  to  manu- 
facture potassium  chlorate  on  the  large  scale.  At 
that  period  it  was  sold  at  4s.  6d.  per  lb.  He  was  also 
one  of  the  earliest  makers  of  Epsom  salts,  first  from 
magnesium  carbonate  imported  from  Eubcwn,  and 
more  recently  from  Kieserile.  Gamble  was  the  first, 
in  1880,  to  manufacture  sodium  chlorate  on  a  large 
scale,  the  process  for  this,  as  well  as  for  barium  chlorate, 
being  carried  on  in  the  Gerard's  Bridge  Works  (1881). 
Here  also,  about  1890,  he  commenced  the  manufacture 
of  "  Pearl  hardening  "  (precipitated  calcium  sulphate), 
wherein  he  utilised  the  calcium  sulphate  jiroduced  in  the 
manufacture  of  sodium  chlorate.  Sir  David  Gamble 
may  be  regarded  as  one  of  the  leading  pioneers  of  the 
second  generation  of  chemical  manufacturers,  when 
apparatus  on  an  extended  laboratory  scale  began  to  be 
replaced  by  the  machinery  and  plant  of  the  modern 
chemical  factory.  He  juay  be  defined  as  one  of  the 
originators  of  modern  chemical  engineering.  .As  an 
example  of  his  early  cajiacity  in  the  application  of 
machinery  in  chemical  operations.  Gamble  was  the  first 
to  make  use  of  a  hydro-cxtractoi'  for  freeing  ''  soda 
crystals  "  from  mother-liquor.  .As  a  model  <jf  the 
application  of  modern  chemical  engineering  in  the 
solution  of  such  a  prolilem  as  that  of  the  Weldon- 
J'cchiney  j)rocess,  for  the  ]jrodnction  of  chlorine  and 
hydrochloric  acid,  see  Gamble,  this  J.,  18S9,  770-777. 
Sir  David  (Iambic  took  a  |)roniinenl  jiart  in  the  local 
affairs  of  St.  Helens.  In  1S97  he  was  created  a  i)arone(, 
thus  bcconung  the  first  baronet  of  \Vindlehtn\st,  and 
in  1904,  he  became  a  Knight  Commander  of  the  ]5ath. 
He  was  the  first  honorary  freeman  of  St.  Helens. 
In  1894,  he  made  inovision  for  the  establishment  of  a 
pupil  teachers"  centre  and  evening  technical  clab-ses 
in  St.  Helens,  by  erecting,  at  a  cost  of  130,000.  and 
juesenting  to  the  town,  the  "Gamble  Institute." 

He  was  an  original  member  of  the  Society  of  Chemical 
Industry,  and  served  as  a  vice-president  from  tho  year 
1884  to  1880. 

Sir  David  (iambic  died  on  Monday,  Keb.  4,  at 
his  residence,  Windlchurst,  St.  Helens,  Lancashire. 
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(Continued  from  page  190.) 

Engush  Patents. 

Air  or  gas  filters  r  ilethenl  of  and  apitarnlus  for  cleaning 

.       P.   Kestncr.   Lille,  France.       Eng.  Pat.   2S70, 

FeK  d,  I90«i. 

Ths  Hannelette  or  other  fabric  through  which  the  gas  is 
passed,  is  cleaned  by  applying  suction  in  the  opposite 
direction  through  that  in  which  the  gas  Hows.  The  suction 
is  applied  through  .nn  exhaust  nozzle,  which  onlj'  covers  a 


Liquids,  or  solutions,  and  solids ;  Apparatus  for   use  in 

bringing   into   contact   irith   each    other .      P.    M. 

Pritchard  and  The  United  Alkali  Co.,  Ltd.,  Liverpool. 
Kng.  Pat.  12,G1G,  May  30,  1906. 

The  apparatus  consists  of  an  inclined  cylinder,  1,  sup- 
ported on  friction-wheels,  2,  and  rototed  by  the  mechanism, 
3,  4,  5.  A  helical  blade,  6..  is  fastened  at  one  side  to  the 
interior  wall  of  the  cylinder,  and  is  of  greatest  width  at  the 
lower  end,  but  tapers  off  in  width  towards  the  upper  end, 
so  that  its  inner  edge  corresponds  with  the  side  of  an 
imaginary  cone  indicated  by  the  dotted  lines,  10.  At  the 
upper  end,  the  blade  is  provided  Avith  an  extension  of  wire 


portion  of  the  area  of  the  filtering  surface.  Two 
motioiu  are  imparted  to  the  nozzle  to  cause  it  to  travel  over 
the  whole  of  the  surface  to  be  cleaned.  As  only  a  small 
fraction  of  the  surface  is  covered  by  the  nozzle  at  once, 
the  process  of  filtering  the  gas  is  not  impeded. — W.  H.  C. 

Filtering    process,     and    apparatus   therefor.       H.    Bolze, 

Worms  a/Rh.,  Cermany.  Eng.  Pat.  .52.56,  March  3, 1906. 
The  invention  relates  to  the  cleaning  of  filters  formed 
by  porous  tuljc.s,  closed  at  the  upper  end  and  imbedded 
in  sand.  The  cleaning  i.s  performed  by  rapidly  running 
off  the  water  and  allowing  the  tubes  to  fill  with  air,  then 
raii.sing  a  i>ortion  of  the  filtered  water  to  flow  in  a  reverse 
dire<'tion  through  the  tuW-s,  and  drive  the  air  through  the 
jKjfwi  into  the  hand.  The  water  follows  the  air,  and  com- 
pletes the  cleansing  of)c-ration.  At  the  same  time  the 
upper  surface  of  the  sand  is  stirred  u])  by  rakes,  and  a 
wave  formed  in  the  water  above  the  sand  by  the  move- 
ment of  a  bla<le  or  pa<Idle  carries  the  water  containing 
the  impurities  into  tronglm  at  the  side  of  the  filter.— W.H.C. 
FiUering  mf.dia  ;  PruCfAa  and  npjMratus  for  washing  loose 

.     H.     Reiwrt.     Cologne,     Germany.     Eng.     Pat. 

1S.2«>.  Aug.   14.   lIKjfi. 
8ki  Fr.  Pat.  3^i'J.ri.-><i  of  IWO  ;  this  J.,  1007,  40.— T.  F.  B. 

SUam  ;  Apparatus  fur  drtcrmining  the  pcrrrnlage  dryness 

of .     P.  M.  Pritchard  and  The  United  Alkali   Co., 

I^.,  Liverfiofil.  Eng.  Pat.  12.61."),  .May  .30,  1906. 
The  steam  is  paw>ed  through  the  innermo.st  of  two  con- 
centric tubes,  whi^h  may  Ik-  l)ent  into  a  coil,  and  the 
condensing  water  i>i  caiiM-d  lf>  l!»>w  in  an  ojipo.HJtrt  rjircflion 
•'-  '  the  annular  np-ve  Ix'tween  tlw  tubes.  Tjii'  coil 
■  vfTf*\  mth  li»-at  inxulatin^  ^'ompf>^itlon,  and  be 
:  d  by  an  wifer  r'-movable  ca**ing.  The  tem- 
peratures of  the  inroming  and  outflowing  cooling  water, 
and  of  the  incoming  steam  anrl  esray»ing  eonden.sffl  water, 
are  measured  hv  thermoniei«TH  jila'cfi  in  sockets  at  the 
ends  (it  the  coif.     The  ani'inntw  of  'Ofiling  water  and  of 

ffmAmM-''.  ■'■ --  measun-d,  and  the  jKTcent'age  dryness 

of  the  St'  n  lie  ral'ulafed  bv  the  uw;  of  tables 

showing  M  ■  '  it  in  a  o'lvtu   -.w  it.'lit  f,f  <)rv     tiani  at 

various  tcMiueralurcs.     \\.  if.  '  . 


gauze,  11,  which  will  allow  liquids  and  suspended  solids 
to  pass  through,  but  will  retain  the  larger  solid  pieces. 
The  solid  material  to  be  lixiviated,  is  fed  into  the  lower 
end  of  the  cylinder,  and  is  carried  upwards  by  the  screw, 
the  insoluble  portion  being  discharged  from  the  upper 
end,  8.  The  liquid  is  fed  in  at  the  upper  end,  where  it 
meets  the  nearly  exhausted  solid  material,  and  flows 
downwards,  meeting  less  and  less  exhausted  material, 
and  becoming  progressively  more  concentrated.  It  is 
finally  discharged  through  the  open  lower  end,  12,  of  the 
cylinder.— W.  H.  C. 

Fbencii  Patents. 

Evaporation  or  absorption  vat  for  the  (reatmerd  of  liquids. 

A.  Montoy.  ¥t.  Pat.  361,998,  Dec.  16,  1905. 
A  FRAME  is  covered  on  both  sides  with  a  porous  membrane, 
the  joints  being  marie  with  india-rubber,  and  the  mem- 
brane is  prevented  from  breaking  by  a  su])))ort  formed 
of  large-mesh  wire  trellis.  The  liquid  is  admitted  to  the 
interior  of  the  chamber  so  formed,  and,  owing  to  the 
large  surface  expo.scd,  is  readily  evaporated,  or  saturated 
with  any  gas  or  vapour  to  which  it  may  be  exposed. 
Several  of  such  frames  may  be  combined  together  to 
increase  the  capacity  of  the  a[)paratus. — W.  H.  C. 

Evajmrator  with  lateral  heaters  for  separating  liquids  from 
sfdine  matters  in  solution.  Soc.  G.  Sauerbrey.  Fr.  Pat. 
370,691,  Oct.  23,  1906. 
To  iinvcnl  I  he  deposited  saline  iiiaticrs  from  eouiing  into 
eonta<;t  with  the  tuljes  of  the  healers  and  inerusting  thtiii, 
the  latter  are  arranged  outside  the  main  chanibcr  of  the 
evaporator.  The  upper  part  of  this  chamber  is  divided 
into  two  concentric  compartments  by  a  yiartition  of 
cylindrical  or  other  suitable  shape,  so  dispo.sed  that  the 
solution  to  be  evaporated  ascends  the  outer  annidar  space 
between  the  iiartition  and  the  outer  wall,  and  circulates 
through  the  heaters,  re-entering  the  main  chamber  at  the 
toj)  of  the  central  space,  wliern  the  va7)oriscd  portion 
escapoH,  leaving  <he  crystals  to  fnll  down  into  the  conicnl 
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bottom  of  the  chamber.  This  arrangement  maintains 
the  circulation  of  the  liquid,  whilst  the  crystals  are 
deposited  and  left  undisturbed  bv  the  flow  of  the  liquid. 

— C.  S. 

Liquefaction  of  gases.     "  Soc.  L'Air  Liquide."     Fr.   Pat. 
370,850,  Jan.  4,  1906. 

The  claims  are  for  feeding  the  liquefaction  chambers 
with  compressed  gas  different  from  that  which  is  allowed 
to  expand,  and  which  has  a  higher  critical  temperature ; 
for  the  use  of  previously  cooled  and  compressed  oxygen 
for  feeding  the  liquefaction  chambers  when  the  gas  which 
is  allowed  to  expand  has  to  perform  external  work,  and 
for  feeding  the  expansion  chambers  also  when  there  is  no 
external  work  to  be  done  ;  for  the  use  of  previously  cooled 
and  compressed  nitrogen  instead  of  air,  to  be  expanded 
in  the  apparatus  when  external  work  has  to  be  done. 

— W.  H.  C. 

Filter;  Centrifugal .     P.  Cazenave.     Fr.  Pat.  370,311, 

Oct.  8,  1906. 

A  CONCENTRIC  Cylinder  of  pervious  material  is  placed 
within  the  drum  of  a  centrifugal  machine  in  order  to 
retain  the  solid  particles.  The  liquid  passes  through  the 
filter,  and  the  solids  collect  on  the  surface.  If  the  solid 
particles  are  heavier  than  the  liquid,  the  mixture  is  intro- 
duced into  the  bottom  of  the  annular  space  between  the 
filter  and  the  drum.  The  liquid  passes  through,  and  the 
solids  collect  on  the  outer  surface  of  the  filter,  from  which 
they  are  continuously  removed  by  the  action  of  the 
centrifugal  force,  so  that  the  filtering  surface  remains 
clean,  and  the  solids  collect  on  the  interior  wall  of  the 
drum,  from  which  they  are  from  time  to  time  removed. 
If  the  solids  are  lighter  than  the  liquid,  the  mixture  is 
introduced  into  the  interior  of  the  filter,  the  denser  liquid 
passes  through,  and  the  solids  remain  on  the  interior 
surface  of  the  filter,  from  which  they  are  also  continuously 
removed,  owing  to  the  tendency  of  the  lighter  liquid  to 
displace  them  backwards  towards  the  axis  of  the  machine. 

— W.  H.  C. 

Pressure  filters.     W.  H.  Dopp.     Fr.  Pat.  370,934,  Oct.  29, 
1906. 

The  claim  is  for  a  form  of  rotary  pressure  filter  in  which 
the  filtering  elements  are  disposed  between  filling  and 
discharging  chambers.  The  filtering  surface  extends 
beyond  these  chambers,  so  that  whilst  the  part  between 
them  is  acting  as  a  filter,  the  part  without  is  undergoing 
the  operations  of  cleaning,  sterilisation,  and  aeration. 
The  joints  are  made  with  rubber  bands,  which  are  kept 
tight  by  the  outward  pressure  of  the  water. — W.  H.  C. 

Agitating    and    mixing    apparatus ;      Centrifugal . 

M.  Horrowitz.     Fr.  Pat.  370,438,  Oct.  12,  1906. 

One  or  more  tubes  of  different  lengths  are  mounted 
concentrically  on  a  vertical  shaft,  which  is  supported  by 
bearings  in  a  tank,  and  rotated  by  suitable  mechanism 
from  above.  The  tubes  have  a  funnel  shape  above  and 
communicate  below  with  a  shallow  chamber  formed  by  two 
parallel  horizontal  discs  fastened  to  the  shaft  near  the 
bottom  and  divided  into  compartments  by  radial 
partitions.  The  liquids  are  drawn  into  the  top  of  the  tubes 
and  are  thrown  out,  and  thoroughly  mixed,  from  the 
open  space  between  the  edges  of  the  discs. — W.  H.  C. 

Distilling  apparatus  ;  Still-head  and  collector -head  for . 

J.  Fourre.     Fr.  Pat.  370,537,  Oct.  17,  1906. 

The  heads  of  the  still  and  collector  are  each  hollow,  enclosing 
a  space  to  be  traversed  by  vapours.  The  upper  surface  of 
each  head  is  corrugated  in  the  shape  of  a  spiral,  forming  a 
channel  for  the  cooling  water,  by  means  of  which  the  less 
volatile  distillation  products  are  condensed.  In  the  case 
of  the  still-head  the  condensed  products  run  down  into  a 
liquid  seal  and  on  reaching  a  certain  level,  overHow  into 
the  still.  In  the  case  of  the  collector,  the  condensed 
products  flow  from  the  interior  of  the  vessel,  through  a 
siphon  leading  back  to  the  still,  whilst  the  uncondensed 
vapour  escai>es  to  the  condenser. — C.  S. 


Centrifugal    apparatus   for    separating   liquids  •     Column 

for .      Soc.     Massev-Harris.      Fr.     Pat.     370,577, 

Oct.  18,  1906. 

The  colunm  or  liner  consists  of  two  concentric  piles  or 
series  of  conical  discs  inclined  in  opposite  directions,  and 
mounted  on  the  shaft  within  the  bowl  or  drum  of  the 
machine.  The  outer  series  contains  a  smaller  number  of 
discs  than  the  inner,  to  cause  the  formation  of  fresh  layers 
or  strata  as  the  liquids  pass  from  the  inner  to  the  outer 
series  of  discs. — W.  H.  C. 

Drying  stove.  G.  A.  Mower  and  W.  J.  Bassett.  Fr.  Pat. 
370,968,  Oct.  30,  1906.  Under  Int.  Conv.,  Feb.  12, 
1906. 

See  Eng.  Pat.  3458  of  1906  ;    this  J.,  1907,  11.— T.  F.  B. 

Gases  and  liquids  ;     Process  for  mixing  intimately  — . 

P.   Winand.     Fr.  Pat.  371,147,  Nov.  6,   1906.     Under 
Int.  Conv.,  Xov.  7,  1905. 


A  HOLLOW  cylinder,  or  drum,  A,  having  several  concentric 
perforated  walls,  h^,  b^,  63,  64,  is  rotated  in  the  casing,  /, 
by  a  hollow  shaft,  g,  which  passes  through  the  stuffing- 
box,  h.  The  liquid  is  fed  into  the  interior  of  the  cylinder, 
A,  by  the  pipe,  i,  and  is  thrown  by  centrifugal  force  against 
the  concentric  walls,  upon  the  surface  of  which  it  forms 
a  film,  and  passes  through  the  perforations  from  plate  to 
plate,  finally  escaping  by  the  pipe,  n.  The  gas  enters  by 
the  pipe,  c,  and  passes  from  the  periphery  to  the  axis  of  the 
drum,  through  the  perforated  walls,  where  it  comes  into 
intimate  contact  with  the  films  of  liquid,  and  leaves  by  the 
hollow  shaft,  (/.— W.  H.  C. 

II.— FUEL,   GAS,   AND    LIGHT. 

{Continued  from  page  192.) 
English  Patents. 

Coal  andjyther  materials;    Apparatus  for  icashing . 

The  Hardv  Patent  Pick  Co.,  Ltd.,  and  G.  Smith, 
Sheffield.  'Eng.  Pat.  8037,  April  3,  1906. 
This  invention  relates  to  the  type  of  coal  washing  apparatus 
in  which  the  material  to  be  washed  is  drawn  up  an  inclined 
trough,  by  a  suitable  conveyor,  against  a  downward 
current  of  "water,  and  consists  in  the  use  of  scrapers,  blades, 
&c.,  on  the  conveyor,  formed  with  convex,  concave, 
corrugated  or  analogous  surfaces,  with  or  without  more 
or  less  irregular  or  uneven  top  edges,  for  the  purpo.^e  of 
setting  up  a  number  of  cross  currents,  so  that  the  volume 
of  water  becomes  evenlv  distributed  over  the  washing 
trough.— \V.  C.  H. 

Fuel    briquettes.     S.    Suski,    Kiew,    Russia.     Eng.     I'at. 

13,355,  June  9,  1906. 
The  briquettes  are  composed  of  a  basis  of  ground  anthra- 
cite or  brown  coal  and  a  binding  agent  consisting  of  either 
coal  tar,  '"earth  pitch,"  bitumen,  asphaltum.or  jjetroleum 
waste,  together  with  manganese  dioxide.  ^  The  briquettes 
j    are  of  great  hardness  and  durability.— A.  T.  L. 
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Cote  otriw  r    lVrrir<i/  flue .     C.  Wilke.  Sheffield,  and 

Sinion-Carves  Hye-l*riKluct  and  Coke  Oven  Construetion 
and  Working  Co..  Ltd..  .Mamhester.  Eng.  Pat.  14.281, 
June  22.  ItHHi. 

Skk  Fr.  Fat.  STO.oiH)  of  ISH^G ;    following  these.— T.  F.  B. 

(7<iji  relori*  or  fokr-ott».f  ;    Withdriiical  of  ga^eg  from . 

\V.  Beimann.  Bishop  Auckland.  Eng.  Pat.  4001, 
Feb.  17   llHHl 

A  WATKR-JKT  i)uinp  Of  injeetor.  placed  in  a  convenient 
IKKiition  in  the  gas  main  lietween  the  condenser  and 
st-ruhlier.  is  use<l  to  withdraw  the  gases  instead  of  an 
exhauster.  The  jet  is  fed  with  weak  animoniacal  liquor 
under  j»ressure.  which  is  withdrawn  from  the  gas  main 
further  on.  and  returned  by  a  circulating  jiunip  to  the  jet 
to  l>e  usetl  over  again  until  it  lH»comcs  so  saturated  that 
it  ceases  to  absorb  ammonia.  The  spray  of  liquor  issuing 
from  the  jet  is  said  to  remove  the  particles  of  tar  as  well 
as  the  ammonia  from  the  gas. — W.  H.  C. 

Generator   or   producer  gas  ;     Manufacture   of .     F. 

Bauke,   Berlin.     Eng.   Pat.   8670,   April   10,    1906 

Skk  Fr.  Pat.  365  334  of  1906  ;  this  J.,  1906,  920.— T.  F.  B. 

Gat;    Process  of  and  apparatus  for  manufacturing . 

P.  L  Cohen,  New  York.  Eng.  Pat.  16.600,  Julv  23, 
190«. 

S«B  U.S.  Pat.  827,081  of  1906  ;  this  J.,  1906,  842.— T.  F.  B. 

Gas  puri/i/ing  dt  nces  of  suction  and  other  gas  plant.  R.  V. 
Famham.  Wemv-^s  Bav,  Renfrewshire.  Eng.  Pat. 
11.213,  .May  14.  1906. 

This  invention  relates  to  gas  purifying  or  scrubbing 
api>aratus.  in  which  a  cylinder  is  provided  near  the  top 
with  a  lateral  gas-inlet,  and  contains  coke,  over  which 
water  flows  from  a  water  tank,  arranged  in  the  upper 
portion  of  the  cylinder,  and  provided  with  a  ])erforated 
Dottom.  The  improvements  consist  in  the  ])ro vision  of  a 
perforate*!  ring,  arranged  round  the  outside  of  the  water 
tank,  just  below  the  cover  of  the  cylinder,  by  which  a 
ring  or  band  of  water  can  be  produced  on  the  outside  of 
the  water  tank,  in  order  to  jirevent  the  deposition  of  tarry 
and  other  matters  upon  it. — \\.  C.  H. 

Carbonic  acid  in   flue  and  other  gases ;    Apparatus  for 

indicating  and   recording  the   percentage   of .     W. 

H.  I'orter.  Eng.  Pat.  9540,  April  24,  1906.  XXIIL, 
I»age  2S0. 

Incandescing  bodies  for  electric  incnndescent  lamps  ;Manu- 

fncture  of .       A.  Just  and  ¥.  Hanaman.  Budapest; 

H.  Jjandetiljerger  and  L  Salzniann.  \ienna  ;   and  Verein. 

Klektrif'itatH     .A.-(;.,     UjjK-st,     Hungarv.     Eng.     Pats. 

3213,  Feb.  ft;     .3(W4.  Feb.  14;   and  4081,  Feb.  19,  1906. 
See   Third.    Fifth,    and    Fourth    Additions   respectively, 

to  Fr.  Pat.  .347,«i61  of  1904  ;  this  J.,  1906,  976,  877  and 

976.— T.  F.  B. 

FQamrnis  for  incandescent  electric  lamps-  A.  Bourdos, 
K.  Kothwhild,  and  J.  W.  Sutclifle,  I.^ndon.  Entr  Pat' 
11.279.  .May  14,  1906. 

A  DfRABLE  and  ofh<i<nt  filamf-nt,  which  conducts  eleo- 
tlirity  without  (ir»liminary  heatinK,  is  nia<Jc  from  pitch- 
blende by  the  following  prrK  «sm.  'Ihe  pitchblende  is 
Babjerted  to  the  a<'tion  of  a  chlorine-yielding  liquid,  such 
M  s  itoiution  cfrtitaining  20  jxrr  cent,  of  commercial 
hydrorhlorir-  a<id,  Utr  two  orthr»-e  days,  till  no  more  gas  is 
erolvwi.  \  pumve-like  masx  and  a  jmlvenilent  j)recipi. 
t*t*  are  ff»rmefj.  Them;  are  thoroughly  washf-d  with 
water,  formed  into  a  ma*«  with  the  addition  of  an  oxyt'cn- 
fre«  oil  and  metallic  N^xlium  (1   j.art  of  HrnJium  to  ,'J  of  the 

J)it/'hbleDde  j»ro»lurt).  and  heated  in  a  dowd  vchhcI 
orexampU-,  bv  an  ar^  juHt  alwve  the  mirfaee  of  the  mass 

"ntil  tl.'  The  jirfKluct  i^  |Kjwdered,  xnixed 

*'th  a  I-  MH  h  as  ca^jutchouc,  and  formed 

in*"  '"■  ■        ■.■.;.«  filaments.     The*<-   filaments  are 

»tr'  •  .  itffi  m  a  <\(m^\  cnirjble  containini;  [xjwdered 

chAr  ■..I,  u'l  graphite,  aiul  finally  they  are  heated  electri- 
cally m  a  current  of  hydrogen  or  other  inert  gas.— A.  T.  L 


United  States  Patents. 

Gas  ;    Process  of  snaking .     H.   Dicke,   Assignor  to 

J.  E.  (Joldschmid,  Frankfort-on-Maine,  Germany. 
U.S.  Pat.  839,459,  Dec.  25,  1906. 

See  Eng.  Pat.  14,759  of  1901  ;  this  J.,  1902,  961.— T.  F.  B. 

Gas   for    power    purposes ;     Process    of    producing . 

F.  W.  Barker,  Nvack,  and  T.  L.  \Vhite,  New  York, 
Assignors  to  J.  F.  Coffin,  New  York.  U.S.  Pat.  839,798, 
Dec.  25,  190;;. 

This  process  for  jiroducing  gas  for  power  purposes  consists 
in  bringing  a  sjiray  of  dilute  alcohol  into  contact  with 
calcium  carbide,  and  in  simultaneously  passing  air  through 
the  carbide.— W.  C.  H. 

French  Patents. 

Sewage  ;    Treatment  of [for  fuel].     A.  M.   Muguet. 

Fr.  Pat.  361,994,  Dec.  14,  1905.     X.VIIIB.,  page  'J73. 

[Briquettes]  Agglomerated  combustibles  ;  Process  of  manu- 
facture of .     V.  Conti.     Fr.  Pat.  370,804,  Dec.  30, 

1905. 

By  this  process  briquettes  are  made  of  combustible  material 
bound  together  with  a  special  binding  agent.  This  agglutin- 
ant  consists  of  a  mi.xture  of  tar  and  resin  w'ith  an  oxide 
or  chlorine,  to  which  may  be  added,  individually  or 
collectivel}',  in  twos,  threes,  or  fours,  salts  of  ammonium, 
potassium,  or  sodium. — W.  C.  H. 

[Briquettes]  Agglomerated  combustible.  L.  Bouland.  First 
Addition,  dated  Oct.  16,  1906,  to  Fr.  Pat.  364,497, 
March  22,  1906. 

According  to  this  invention,  about  50  kilos,  of  carbon, 
derived  from  the  combustion  of  waste  paper,  are  mixed  with 
25  kilos,  of  rich  shale  or  other  oil  into  a  paste.  About 
40  kilos,  of  waste  fish  or  meat  are  digested  with  10  kilos, 
of  sodium  nitrate,  or  about  50  kilos,  of  petroleum  coke 
may  be  used  instead  of  the  fish  or  meat.  These  two 
mixtures  are  worked  up  into  a  pasty  mass,  weighing  about 
125  kilos.,  to  which  1000  kilos,  of  dried,  giound  sewage 
are  added,  together  with  about  25  kilos,  of  soft  petroleum 
resin.     From  this  composition  the  briquettes  are  made. 

— W.  C.  H. 

Briquettes  made  with  any  kind  of  charcoal,  and  agglomerated 
with  a  gum  and  residual  denatured  molasses ;    Process 

of    manufacture    of .     F.    G.    Monges.     Fr.    Pat. 

370,72.5,  Oct.  21,  1906. 

By  the  process  described,  briquettes  are  made  from  any 
kind  of  charcoal  or  coke,  which  is  first  ground,  and  then 
purified  by  means  of  dry  vapour  "  from  lime,  either  alka- 
line or  acid,"  or  of  steam.  The  ground  carbonaceous 
material  is  agglutinated  by  a  binding  material  composed 
of  any  gum  and  residual  denatured  molasses,  and  the  mass 
is  pressed  into  the  form  of  briquettes,  w'hieh  are  dried  in 
a  furnace. — W.  C.  H. 

Fuel ;  Artificial ,  and  its  manufacture  .  J.  J.  Shedlock. 

Fr.  Pat.  371,111,  Nov.  5,  1906.  Under  Int.  Con  v., 
Nov.  6,  1905. 

See  Eng.  Pat.  22,677  of  1905 ;  this  J.,  1906,  I2I0.— T.  F.  B. 

Coke-oven.  Simon-Carves  Bve-product  Coke  Oven 
Construction  and  Working  Co.,  Ltd.  Fr.  Pat.  370,599, 
Oct.  19,  190().  Under  Int.  Conv.,  June  22,  1906. 
This  invention  relates  to  coke-ovens  with  vertical  flues, 
and  to  an  arrangement  by  which  the  o[>erator  can  control 
the  admission  of  air  and  tres  to  each  Hue  or  system  of  flues, 
from  a  point  at  some  distance  from  that  at  which  (combus- 
tion ot'curs.  This  object  is  attained  by  hp  ving  the  conduits 
which  connect  the  air  chambers  with  the  flues,  arranged  so 
that  they  can  be  controlled  from  the  outside  of  the  oven  or 
battery  of  ovens,  and  e  similar  arrangement  for  the  control 
of  the  conduits  connecting  the  gas  chambers  with  the  flue*. 
Ym(\\  group  of  flues  is  provided  with  an  air  or  gas  chamber, 
from  the  ba(-k  wall  of  which  the  flues  start,  and  which  is 
arranged  to  allow  of  the  easy  control  of  the  conduits  from 
the  outside.  The  chambers  can  be  arranged  separately, 
and  made  use  of  together. — W.  C.  H. 
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Gas  ;   Manufacture  of  permanent  illuminating  and  heating 

.     W.  J.  Dibdi!i  and  H.  C.  Woltereck.      Fr.  Pat. 

371,192,  Oct.  18,  1906.  *j 

See  Eng.  Pat.  26,660  of  1905  ;  this  J.,  1906,  1139.— T.  F.  B. 

Carbur'ttpd  air  ;     Manufacture  of .     R.    Busch   and 

T.  Lampe.     Fr.  Pat.  371,002,  Oct.  23,  1906. 

The  important  features  of  the  invention  are  the  construction 
of  the  air-blower  and  carburetter,  a  device  for  supplying  the 
carburetting  liquid  continuously  in  proportion  to  the 
ainount  of  air  carburetted,  and  means  for  driving  and  con- 
trolling the  various  parts  of  the  apparatus.  The  blower 
is  of  similar  construction  to  a  wet-meter  for  gas,  and  the 
drum  is  so  designed,  that  by  varying  the  inclination  of  the 
straight  passages  leading  from  the  inlet  compartments  to 
the  delivery,  blowers  of  the  same  size  may  be  constructed 
to  deliver  air  at  different  pressures.  The  carburetter  is  a 
vertical  cylindrical  casing  containing  horizontal  plates, 
which  are  alternately  circular  and  annular,  leaving 
alternately  annular  and  circular  passaaes  for  the  air. 
Air  from  the  blower  enters  at  the  top  of  the  carburetter 
through  a  central  rose,  having  a  number  of  nozzles  arranged 
to  impart  a  whirling  motion  to  the  air.  A  continuous 
stream  of  the  carburetting  liquid  enters  from  a  vertical 
pipe  in  the  centre  of  this  rose,  and  passes  downwards 
through  the  carburetter  with  the  air.  The  whirling  motion 
of  the  air  spreads  the  liquid  outward  over  the  discs  and 
inward  over  the  annular  plates,  keeping  them  wetted 
over  the  whole  surface.  The  carburetted  air  passes  to 
one  or  more  gas-holders.  The  fuol-supply  tank  contains 
a  plunger  which  is  lowered  by  worm  and  wheel,  and  rack 
and  pinion  gearing,  driven  from  the  driving  geav  of  the  air 
compressor.  The  air  compressor  is  driven  by  a  falling 
weight  or  by  a  hot-air  engine.  If  the  air  pressure  rise  too 
hisrh,  it  depresses  liquid  in  a  vessel  and  raises  the  liquid 
ill  a  vessel  connected  thereto,  thus  raising  a  float,  which  by 
suitable  mechanism,  brakes  the  air  compressor.  A  siinilar 
device  throws  the  hot-air  engine  out  of  gear  and  applies 
a  brake  to  it.  The  rise  and  fall  of  the  gas-holder  actuates 
levers  connected  to  the  inlet  and  outlet  valves  and  to  the 
driving  gear  of  the  compressor  in  such  a  way  that  when  the 
output  is  low,  or  no  gas  aL  all  is  required,  the  apparatus 
is  stopped  when  the  gos-helder  is  full,  the  linei.  valve  to 
the  holder  being  closed  suddenly,  and  at  norii:-'.!  output 
the  pi-odnction  of  gas  is  controlled  by  giadua'ly  closing 
this  valve.  A  compresscd-aii.'  reservoir  may  supply  aif 
to  the  carburetter  in  case  of  need.  —  A.  T.  L. 

Carburetted  air  ;  Apparatus  for  the  production  of .     W. 

von  Dulong.     Fr.   Pat.   371,005,   Oct.   31,   1906. 

Am  is  caused  to  pass  through  straight  narrow  passages, 
the  walls  of  which  are  kept  wetted  with  the  liquid  hydro- 
caibon.  Several  forms  of  apparatus  are  described.  In 
one  form,  a  cylindrical  casing  contains  a  number  of  close- 
fitting  perforated  circular  plates  mounted  on  a  revolving 
horizontal  shaft  and  dipping  into  the  liquid,  and  the 
air  passes  through  the  perforations  in  successive  plates. 
The  perforations  are  not  too  small  to  be  filled  with  the 
liquid,  and  2-5  mm.  is  given  as  a  minimum  diameter. 
The  total  area  of  the  perforations  in  each  plate  should  not 
be  much  greater  than  that  of  the  suction  pipe  of  the  engine. 
Instead  of  being  perforated,  the  plates  may  consist  of 
concentric  rings  leaving  narrow  annularjpassages,  staggered 
in  adjacent  plates,  or  each  plate  may  be  replaced  by  a  strip 
of  metal  bent  into  a  helix.  In  every  case,  the  plates  may 
be  stationary,  and  wetted  by  sprinkling  the  liquid  from  the 
top  of  the  casing  between  adjacent  plates,  and  the  plates 
may  then  with  advantage  be  inclined  instead  of  vertical. 
In  a  further  modification  there  are  two  sets  of  vertical 
rectangular  jjlates  alternately  dipped  into  the  liquid  and 
raised  into  the  carburetting  space  by  cam-actuated  links 
and  levers  driven  from  the  engine. — A.  T.  L. 

Gas    generator.     C.     L.     Armstrong.     Fr.    Pat.    371,051, 
Nov.  3,  1906. 

See  U.S.  Pat.  837,026  of  1906  ;  this  J.,  1907, 144.— T.  F.  B. 

Suction   gas-producer.      Les  Fils  de  A.  Piat  et  Cie.     Fr. 
Pat.  371,078,  Nov.  3,  1906. 

The  improvements  claimed  relate  chiefly  to  regulating 
automatically    the   quantity   of   steam   admitted   to    the 


producer,  superheating  the  mixed  air  and  steam  for  the 
producer,  and  to  a  special  construction  of  fuel  container. 
The  steam  is  generated  in  a  vaporiser  consisting  of  a 
depending  tube  -with  radial  wings  placed  in  the  gas  outlet 
pipe.  The  steam-space  is  open  to  the  air  through  a  pipe 
oi  a  certain  length  and  cross-section,  and  the  suction  of 
the  engine  draws  steam  and  air  from  the  vaporiser  into  a 
superheater  consisting  of  an  annular  cast-iron  vessel 
surrounding  the  lower  part  of  the  fire,  and  containing  a 
small  quantity  of  water.  The  inner  and  outer  walls  of  the 
superheater  are  of  inverted  conical  shape.  The  ash-pit 
is  below  the  superheater,  and  there  is  no  grate,  the  fuel 
resting  on  the  ashes,  &c.,  in  the  ash-pit.  Clinkers  do  not 
adhere  to  the  metal  wall  of  the  superheater  in  contact 
with  the  fire.  A  further  supply  of  air  is  admitted  to  the 
superheater  thi'ough  a  balanced  vertical  flap-valve,  the 
movement  of  which  is  limited  by  an  adjustable  stop. 
The  superheated  air  and  steam  pass  by  a  pipe  to  the  ash- 
pit. The  fuel  container  is  formed  of  two  castings  bolted 
together  by  an  external  flange  at  a  lower  level  than  the 
gas  outlet,  the  annular  space  between  this  flange  and  the 
lining  of  the  producer  being  not  greater  in  area  than  the 
gas-outlet  pipe.  The  upper  casting  is  approximately 
cylindrical,  and  the  lower  one  sharply  conical.  The  whole 
arrangement  prevents  the  gas  from  taking  a  direct  path 
through  the  fuel  towards  the  gas-outlet,  and  from  passing 
up  mainly  near  the  walls.  A  second  producer  is  described 
in  which  the  vaporiser  is  an  annular  vessel  which  forms  the 
upper  part  of  the  shell  of  the  producer  above  the  level 
of  the  fire,  and  the  superheater  is  replaced  by  a  "  saturator  " 
differing  from  the  former  in  having  its  outer  wall  cylin- 
drical and  containing  a  considerable  body  of  water.  The 
steam  and  air  space  of  the  saturator  is  connected  with  the 
ash-pit  below  by  a  number  of  vertical  tubes.  The  steam 
and  air  pipe  from  the  vaporiser  is  connected  to  the  vertical 
branch  of  a  _L-piece,  which  is  placed  between  the  starting 
fan  and  the  "  saturator."  A  hinged  flap-valve  closes 
either  the  vertical  branch  of  the  JL-piece  or  the  horizontal 
branch  leading  from  the  starting  fan,  so  that  it  is  only 
necessary  to  turn  this  one  valve  in  order  to  connect  the 
fan  to  the  saturator,  and  shut  off  the  vaporiser  for  starting, 
or  vice  versa,  for  normal  working. — A.  T.  L. 

Suction  gas  producer  for  the  simultaneous  production 
of  producer  gas  and  steam.  A.  L.  E.  Guiot. 
Fr.  Pat.  370,851,  Oct.  26.  1906. 

The  gas  producer  is  a  cylindrical  iron  chamber,  without  the 
usual  refractory  lining,  having  at  the  base  a  grate  and  ash- 
pit, and  at  the'  top  a  central  outlet  for  the  gas,  the  whole 
being  surrounded  by  water  in  a  cylindrical  vessel  having  a 
steam-space  at  the  top  and  the  usual  boiler  fittings. 
Depending  tubes  from  the  top-plate  of  the  producer 
increase  the  heating  surface  for  steam-raising.  The  out- 
let for  producer  gas  consists  of  a  vertical  tube  extending 
through  the  steam-space  of  the  boiler.  This  tube  has  a 
horizontal  branch,  outside  the  boiler,  connected  to  the  gas 
main.  The  feeding  hopper  is  placed  above  the  vertical 
gas  outlet.  A  fire  door  at  the  lower  part  of  the  boiler  gives 
access  to  the  interior  of  the  producer.  The  producer  is 
started  by  forcing  in  air  below  the  grate  from  a  hand- 
driven  fan,  and  is  subsequently  worked  by  a  steam-jet 
air-injector  connected  with  the  steam-space  of  the  boiler. 
The  upper  layers  of  fuel  are  relatively  cool  owing  to  radia- 
tion to  the  "surrounding  water-cooled  surfaces,  and  in 
consequence  bituminous  coal  as  well  as  anthracite  can 
be  used  in  the  j)roducer.  A  special  device  for  breaking 
up  the  clinker  whilst  the  producer  is  in  operation,  consists 
of  a  frame  in  the  ash-i)it  carrying  four  vertical  rods,  which 
project  through  the  giate  wl.cn  a  lever  or  pedal  pivoted  on 
the  fire-door  casting  is  depressed. — A.  T.  L. 

Gases  ;  Process  and  apparatus  for  determining  and  register- 
ing the  qualiti/  of .      C.  V.  Burton  and  The  Cambridge 

Scientific    Instrument    Co.,    Ltd.       Fr.    Pat.    371,123, 
Nov.  6,  1906.     I'nder  Int.  Conv.,  Nov.  8,  1905. 

See  Eng.  Pat.  22,919  of  1905;  this  J.,  1906, 1210.— T.F.  B. 

Jute  fibres  ;   Process  for  the  disaggregation  of .     T.  E. 

Schiefner.     Fr.  Pat.  37 1 ,033,  Nov.  2,  1906.     V.,  page  253. 
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FHawenU   of  Innj^cii,   molifbdeHum,   or  Iheir   alloi/n   for 

ineamU-gft  HCt    /ii»i/v  ;     Mann f act iirt  of — .     .1.    Lux. 

Ft.  Pat.  37(».T«.HK  IKv.  2S.  IWo. 

t>BK  Eng.  Pat.  27.002  of  IWo  ;  this  J..  UtOT.  42.  -T.  F.  B. 

Tungsttu  or  molifbJtnum  incanthsctncc  filaments  ;  Process 
for  MKiiiNy  uniform  — — .  J.  Lii.x.  Fr.  Pat.  371,148, 
Nov.  tj,  ll\HV. 

This  process  for  pr<xliuing  inoaiulesoent  filaments  of 
tungsten  ami  innlylHlemmi  of  iinifonn  cross-section 
consists  in  brintini;  the  finished  metallic  filaments  to 
incandescence,  and  then  exiKisiiig  them  to  the  attenuated 
vapours  of  halogens  or  of  com]K)unds  of  them,  whereby 
volatile  halogen  comjK>uiuis  of  the  metals  are  formed, 
which  arc  immetl lately  dissociated  by  the  incandescent 
tilanient,  and  ihietly  so  at  the  hottest — i.e..  the  thinnest 
)>artsof  the  tilanient.  whiih  then  become' thickened  by  the 
deposition  of  the  metal  at  those  i>oints.  One  method  of 
carrying  out  the  jirocess  consists  in  admitting  highly 
attenuated  halogen  va])ours  into  the  exhausted  lamp 
bull>  containing  the  tungsten  or  molybdenum  filaments, 
80  that  durinv:  the  working  of  the  lam]!  a  continuous 
process  of  making  the  lilamcnt  uniform  goes  on. — \V.  C.  H. 


in.— DESTRUCTIVE  DISTILLATION, 

TAR  PRODUCTS,   PETROLEUM, 

AND  MINERAL  WAXES. 

(C OiitiiitittI  jiuin   (/(uje   1S*3.) 

French  Patents. 

Tar  oil  emulsions  for  impregnating  vood.     W.  W  ildenhavn. 
Fr.  Pat.  370,682.  Oct.  22,  190G.     IX.,  page  257. 

Paraffin  ;  Process  for  refining .     J.  Mijs  Az.      Fr.  Pat. 

370,79(i,  Dec.  29,  1905. 

8be  Eng.  Pat.  495  of  190G ;  this  J.,  1907,  8G.— T.  F.  B. 

IJydrorarbons  :  Process  for   oxidising .     Soc.    Anon. 

des  Combustibles  Industriels.  First  Addition,  dated 
Dec.  30.  19(»5.  to  Fr.  Pat.  349.214,  Dec.  19,  1904  (this  J., 
1905,  6«i8). 

Tre  addition  relates  to  the  use  of  puri6ed  and  heated 
air,  with  or  without  oxidising  agents,  for  the  attainment 
of  a  partial  oxidation  of  the  hydrocarbons.  The  dehydro- 
geni.'ied  bodies  thus  formed,  re-combine,  or  condense,  into 
I»roduf  t-t  of  more  condensed  molecular  arrangement. 

— W.  H.  C. 

Mirural    oils  ;  Jhthfxl   of    refining .     .J.    Xoad    and 

E.  J.  Tonnsend.     Fr.  Pat.  370,603,  Oct.   19,   1906. 

The  oil  is  heated  in  a  still  to  a  tcmficrature  below  dis- 
tdlation  itoint,  and  air  in  blown  through  the  oil,  when  the 
more  volatile  {portions  are  vaporised.  The  mixture  of 
air  amd  oil  va]iour  is  then  j)a.'is<-d  through  one  or  more 
MpAraton>.  in  which  the  more  rea^lily  condensable  fractions 
are  condensed  and  collected,  whilst  the  more  volatile 
portif/n^  are  k-d  through  a  condenser. — C.  S. 

Germak  Patent. 

Pitch  from  tar  and  he/Jn/  tar  oUs  ;  Process  for  j/rodueing 

.     Chem.    FaljT.    rlfirnheim,    Dr.    H.     Xoerdlinger. 

Get.  Pat.  I71,3H0.  Jan.  26,  11K»4.  Addition  to  (Jer.  Pat. 
163.446,  June  IH.  lfK»3. 

Tar,  other  than  lieech-  or  birch-wo<jd  tar  (see  this  J.,  1906, 
.VJ7  and  ')2<«).  i«  heated,  and  a  Htrcmg  current  of  air,  oxygen. 
'r  air  )«aaM-d   through   it   until  the  residue   has 

a'  '    dcftired   con*i«tency  ;  the    volatile    prfxlucts 

ai.  ■  -li.j- 11^4  d  and  i«e(»arated.  The  pr<K;eHn  is  also  applic- 
•ble  to  the  (n-oduction  of  pitch  from  heavy  tar  oils. 

-T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

{Continued  from  page  195.) 

a-Xaplit/ioquinone,  ^-naphthoquinone,  phthalonic  acid,  and 

phlhalic  acid  ;  Detection  and  determination  of ,  [and 

the  fluorescein  reaction'].  M.  C.  Boswell.  XXIII.,  page 
282. 

Cellulose  and  dextrose  ;  Condensation  of  aromatic  hydro- 
carbons with .     A.  Xastukotf.     XXIV'.,  page  282. 

English  Patent. 

Condensing  agents  for  vse  in  the  mamifacture  of  synthetic 
indigo  and  other  products  formed  by  condensation. 
H.  Belart,  Brugg,  Switzerland.  Eng.  Pat.  2927,  Feb.  7, 
1906. 

See  Fr.  Pat.  369,907  of  190G  ;  this  J.,  1907, 195.— T.  F.  B. 

United  States  Patents. 

Indoxyl,     <i:c.  ;  Process    of    making .     A.    Bischlcr, 

Assignor  to  Basle  Chemical  Works,  Basle.  U.S.  Pat. 
839,099,  Dec.  25,  1906. 

See  Eng.  Pat.  15,223  of  1904  ;  this  J.,  1905,  G14.— T.  F.  B. 

Dyestuff ;  Red  disazo .  W.  Bauer,  Vohwinkel,  As- 
signor to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elber- 
feld,  Germany.     U.S.  Pat.  839,360^  Dec.  25,  1906. 

See  Fr.  Pat.  365,582  of  1906  ;  this  J.,  1906,  979.— T.  F.  B. 

Dyestuff  ;  Bed  azo .  0.  Giinther,  Assignor  to  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  839,382,  Dec.  25,  1906. 

See  Fr.  Pat.  364,406  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 

Dye ;  Black  mordant -,  and  process  of  making  same. 

A.  L.  Laska,  Offenbach-on-the-Maine,  Assignor  to  Chem. 
Fabr.  Griesheim  -  Elektron,  Frankfort-on-the-Maine, 
Germany.     U.S.  Pat.  839,489,  Dec.  25,  1906. 

Mokdant  azo  dyestuffs  are  prepared  by  combining,  in 
concentrated  solutions,  l'2-diazonaphthol-4-sulphonic  acid 
with  hydroxydiphenylamine  derivatives  of  the  type, 
(3)OH.C6H4.NH.C6HjX,  where  X  represents  hydrogen  or 
a  methyl  group.  The  dyestuff  obtained  when  the  methyl 
derivative  is  used,  is  a  black-brown  powder,  soluble  in 
concentrated  sulphuric  acid,  with  a  violet  to  bluish-violet 
colour,  and  in  water  with  a  violet  colour,  which  is  rendered 
more  bluish  by  addition  of  sodium  carbonate,  and  more 
reddish  by  addition  of  sodium  hydroxide.  In  an  acid  bath 
it  dyes  wool  in  black-violet  tints,  changed  to  reddish-black 
on  subsequent  treatment  with  a  bichromate. — A.  S. 

Dyestuff ;   Yellow  azo .     A.  Kuchenbecker,  Assignor 

to  Farbwerke  vorm.  Meister,  Lucius,  und  Bruning,. 
Hochst-on-Maine,  Germany.  U.S.  Pat.  839,605,  Dec.  25. 
1906. 

See  Eng.  Pat.  2622  of  1906;  this  J.,  1906,  922.— T.  F.  B, 

French  Patents. 

Dyestuff s  of  the  triphenylmethane  series  ;  Manufacture  of 

blue  to  violet .     Act.-Ges.  f.  Anilinfabr.     Fr.  Pat. 

361,989,  Dec.   13,  1905. 

See  Eng.  Pat.  25,498  of  1905  ;  this  J.,  1900,  844.— T.  F.  B. 

Indophenol  derived  from  the  simultaneous  oxidation  of 
p-phenylenediamine   and   phenol ;    Manufacture   of   the 

.     Act.-Ges.     f.     Anilinfabr.     Fr.     Pat.     370,787, 

Dec.  27,  1905. 

See  Eng.  Pat.  27,000  of  1905  ;  this  J.,  1906,  922.— T.  F.  B. 

Dyestuff s  ;  Process  of  makiruj  o-oxymonoazo .  Farb- 
werke vorm.  .Meister,  Lucius,  und  Briining.  First  Ad- 
dition, dated  Dec.  21,  1905,  to  Fr.  Pat.  361,649,  July  26, 
1905. 

See  U.S.  Pat.  827,468  of  1906;  this  J.,  1906,  922.— T.  F.  B 
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Anthracene  ,•  Production  of  a  series  of  new  derivatives  and 

dyestuffs  from .     Badische  Anilin  und  Soda  Fabrik. 

Ninth  Addition,  dated  Oct.  1,  1906,  to  Fr.  Pat.  349,531 
of  Dec.  21,  1904 

When  benzanthrone  or  benzanthroneqiiinoleine  or  their 
derivatives  are  subjected  to  the  action  of  chlorine  or 
bromine,  mono-  and  di-substitution  products  are  obtained, 
which  by  treatment  -with  caustic  alkalis,  yield  vat  dyestuffs 
dyeing  cotton  red-violet  to  blue.  Monochlorobenzan- 
throne  is  obtained  by  passing  a  stream  of  chlorine  through 
finely-divided  benzanthrone  suspended  in  fifty  times  its 
weight  of  water,  until  the  colour  of  the  paste,  originally 
green,  becomes  yellow.  It  is  also  prepared  by  warming 
a  mixture  of  10  kilos,  of  benzanthrone,  200  kilos,  of  acetic 
acid  (50  per  cent.),  and  6  kilos,  of  potassium  chlorate  to 
90° — 95°  C.  and  then  slowly  adding  durmg  one  lif>ur 
12  kilos,  of  concentrated  hydrochloric  acid.  The  jiroduct 
is  a  browiiish-yellow  powder  soluble  in  most  organic 
solvents.  When  crystallised  from  glacial  acetic  acid,  it 
forms  yellow  needles,  melting  at  176°  C.  By  taking 
10  kilos,  of  potassium  chlorate  and  24  kilos,  of  concentrated 
hydrochloric  acid,  and  heating  the  product  for  three  hours 
on  the  water-bath,  the  dichloro-derivatives  are  obtained. 
Dichlorobenzanthrones  are  also  prepared  by  passing  a 
current  of  chlorine  at  60° — 70°  C.  through  a  solution  of 
benzanthrone  in  20  times  its  weight  of  glacial  acetic 
acid.  The  product  contains  two  isomeric  dichloro- 
derivatives,  which  can  be  separated  by  fractional  crystal- 
lisation from  nitrobenzene  or  glacial  acetic  acid.  The 
less  soluble  isomeride  crystallises  in  long  yellow  needles, 
melting  at  269°  C,  whilst  the  more  soluble  compound 
crystallises  in  long  yellow  needles,  melting  at  218°  C. 
The  chlorination  may  also  be  effected  by  means  of  sulphuryl 
chloride  in  presence  of  nitrobenzene,  the  mixture  being 
finally  heated  to  140° — 150°  C.  Monobromobenzanthrone 
is  obtained  as  follows  : — 25  kilos,  of  benzanthrone  are 
■dissolved  in  500  kilos,  of  glacial  acetic  acid,  and  80  kilos. 
of  a  25  per  cent,  solution  of  bromine  in  glacial  acetic  acid 
added  at  80°  C.  The  mixture  is  heated  to  90°— 100°  C, 
until  the  evolution  of  hydrobromic  acid  has  ceased.  The 
product  is  washed  with  glacial  acetic  acid,  and  then  with 
water,  and  finally  dried.  In  this  way  a  green  powder  is 
obtained,  which  gives  a  yellow  solution  with  most  organic 
solvents.  It  crystallises  from  alcohol  or  glacial  acetic  acid 
in  brilliant  yellow  needles,  melting  at  170°  C.  Dibromo- 
benzanthrone  is  obtained  by  gradually  adding  10  kilos,  of 
benzanthrone  to  50  kilos,  of  bromine,  and  allowing  the 
mixture  to  remain  for  24  hours.  The  excess  of  bromine 
is  removed  by  glacial  acetic  acid,  and  a  yellowish-green 
powder  results,  which  is  readily  soluble  in  organic  solvents 
and  crystallises  from  nitrobenzene  or  glacial  acetic  acid 
on  small  yellow  needles,  melting  at  257°  C.  The  same 
substance  is  formed  by  adding  the  calculated  quantity  of 
bromine  to  benzanthrone  suspended  in  25  times  its  weight 
of  water,  and  warming  for  four  hours  to  90° — 95°  C.  By 
•using  half  this  quantity  of  bromine,  the  monobromo- 
derivative  is  obtained.  In  a  similar  manner  monobromo- 
benzanthrone-a-sulphonic  acid,  monobromobenzanthrone- 
■quinoleine,  m.  pt.,  298°  C,  and  chlorobenzanthrone- 
■quinoleine  are  prepared.  Preparation  of  the  dyestuffs. — 
Example :  20  kilos,  of  caustic  potash  are  heated  with 
20 — 25  kilos,  of  absolute  alcohol,  until  a  clear  solution 
is  obtained  and  the  temperature  is  140°  C.  ;  5  kilos,  of 
monochlorobenzanthrone  are  now  added,  and  the  mixture 
Tieated  for  half-hour  to  150°  C.  The  chloro-derivative 
•dissolves  at  once  with  a  blue  coloration,  which  changes  to 
violet-red.  Water  is  now  added,  and  the  solution  boiled, 
or  air  passed  through,  whereby  the  dyestuff  is  precipitated. 
'This  is  free  from  chlorine,  and  consists  of  a  violet-black 
powder,  insoluble  in  water,  acids,  or  alkalis.  When 
reduced  in  alkaline  solution,  a  blue  vat  is  obtained,  which 
produces  a  reddish-violet  colour  on  cotton.  The  other 
lialogen  derivatives  already  described  yield  similar  dye- 
stuffs.— J.  C.  C. 

Di/estuffs ;  Production    of    new    azo .     Farbenfabr. 

vorm.  F.  Bayer  und  Ck).     Fr.  Pat.  370,265,  Oct.  5,  1906. 
Inder  Int.  Conv.,  June  5  and  29,  1906. 

A  NEW  azo-dyestuff,  dyeing  cotton  bright  bluish-red 
shades  fast  to  acids  and  light,  is  obtained  as  follows : — 


18-4  kilos,  of  benzidine  are  tetrazotised,  and  the  solution 
poured  into  a  cold  solution  of  31  kilos,  of  2-naphthylamine- 
3  :  6-disulphonic  acid  and  excess  of  sodium  acetate.  When 
the  formation  of  the  intermediate  product  is  complete, 
a  neutral  solution  of  24  kilos,  of  2-amino-8-naphthol-6- 
sulphonic  acid  is  added.  After  warming  to  30°  C.  to 
complete  the  combination,  the  mixture  is  rendered  alkaline 
by  adding  sodium  carbonate,  and  the  dyestuff  is  salted 
out.  Other  diamines  may  be  used,  and  the  y-acid  can 
also  be  combined  first  instead  of  last. — J.  C.  C. 

Anthracene  derivatives  [dyestuffs] ;  Production  of  new • 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  371,219> 
Oct.  30,  1906.     Under  Int.  Conv.,  Dec.  20,  1905. 

o-Aminoarylaminoanthraquinones  condense  with  alde- 
hydes in  the  presence  of  acetic  acid  to  form  new  authra- 
quinone  derivatives.  Thus,  ^-amino-a-anilido-anthra- 
quinone  and  formaldehj-de  yield  the  compound  :  — 

The  sulphonic  acids  of  these  new  compounds  dye  woo 
in  solid  shades,  varying  from  blue  to  green.  Examples 
are  given,  of  which  the  following  is  typical : — 10  kilos,  of 
l-paratolyIamino-2-aminoanthraquinone  (obtained  by  the 
action  of  p-toluidine  on  l-nitro-2-aminoanthraquinone), 
are  heated  to  about  100°  C.  with  100  kilos,  of  glacial  acetic 
acid,  and  10  kilos,  of  a  40  per  cent,  aqueous  solution  ot 
formaldehyde  are  added  to  the  mixture.  The  colour 
immediately  changes  from  a  violet-red  to  a  deep  blue,  and 
the  condensation  product  separates  on  cooling  as  a  blue 
crystalline  precipitate,  which  can  be  recrystallised  from 
glacial  acetic  acid  or  from  pyridine.  The  sulphonic  acid 
of  this  compound  is  obtained  by  treating  it  with  fuming 
sulphuric  acid  containing  3  per  cent,  of  sulphur  trioxide. 
It  dyes  wool  a  greenish-blue  shade. — P.  F.  C. 

Alkyldiaminoarylthiosulphonic  acids  and    gallic   acid   and 
its  derivatives  :  Production  of  condensation  products  of 

and  their  conversion  into  qallothio nines.     Manuf. 

Mat.  Col.,  ancien.     Durand.  Huguenin  et  Cie.     Fr.  Pat. 
370,294,  Oct.  6,  1906.     Under  Int.  Conv.,  July  9,  1906. 

See  Eng.  Pat.  20,397  of  1906  ;  this  J.,  1907,  44.— T.  F.  B. 

Di/eMuffs  ;  Production  of  new  black  [sulphide] .     G.  E. 

".Junius.     Fr.  Pat.  371,119,  Nov.  6,  1906.     Under  Int. 
Conv.,  Nov.  7  and  Dec.  7,  1905. 

If  nitroso-o-cresol  be  heated  with  sodium  sulphide  and 
sulphur  in  the  presence  of  water,  a  black  sulphide  dyestuff 
is  formed.  The  shade  of  the  black  depends  on  the  pro- 
portions of  the  constituents  of  the  mixture.  A  product 
having  good  tinctorial  properties  i.s  only  obtained  by  this 
reaction  when  the  methyl  group  of  the  nitrosocresol  is 
in  the  ortho  position.  Example :  1  ])arts  of  nitroso-o- 
cresol  are  mixed  with  10  parts  of  crystallised  sodium 
sul])hide,  3  parts  of  sulphur,  and  25  parts  of  cold  water. 
The  mixture  is  very  slowly  heated  to  the  boiling  point, 
and  is  kept  at  that  temperature  until  it  assumes  a  greenish- 
blue  colour.  The  bulk  of  the  mixture  is  kept  constant 
during  the  boiling  process  by  adding  water  to  compensate 
for  the  loss  by  evaporation.  The  reaction  is  usually 
com])lete  after  about  24  hours.  The  solution  obtained 
can  be  used  at  once  for  dyeing  purposes.  The  dvestuff 
can  also  be  obtained  in  the  solid  form,  either  by  evaporat- 
ing the  solution  to  dryness,  or  by  precii)itating  it  from 
solution  by  the  addition  of  acid.  The  final  product  is 
soluble  in  water,  but  in  dyeing  cotton  it  is  advisable  to 
add  a  little  sodium  sulphide  to  the  bath.  This  dyestuff 
also  dyes  wool  in  a  neutral  or  feebly  acid  bath,  and  the 
shades  obtained  are  considerablv  dceiiened  bv  oxidation. 

—P.  F.  C. 

German  Patents. 

Monoalphi/l-a^-naphthi/lamine-ai-sulphonic'acid  ;  Prepara- 
tion of .     Kalleund  Co.     Or.  Pat.  170,630,  Aug.  1 1 . 

1900. 
«i-.\Li'HVLNAPHTHVLAMiNE-04-sii.PH()Nif    acids    aro    ob- 
tained by  heating  a  solution  in  dilute  hydrochloric  acid 
of  an  aromatic  amine  and  ai.naphthylamine-<i4-sulphonic 
acid   to   a   high   tcmjicrature,   jjreferably   underpressure. 
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The  pnx^ess  is  esiKH-Mally  adapted  to  the  production  of 
l-S-phonvlamiiio-  or  tolvlauiiuonapbthalenesulphonic 
•cid— T."  F.  B, 

AzolxHzeiK  or  Us  hotnologuis  or  <It  rivatln\i  :  Rt'dnclion  of 

.     M.    Bodenstein.     Ger.    Tat.    lT2.5(li>.    July    30, 

190a. 
AroBENZKNE  Or  its  hoiuologues  or  derivatives  may  be 
wdut^  to  the  eorrrsponding  benzidine  derivatives  by 
passing  sul]ibur  dioxitie  tlirougb  a  suspension  of  the  azo 
conijKHind  in  dihite  liydnxblorio  aeid  or  sulphuric  acid. 
to  whiih  a  small  ipiaiitity  of  icnline.  hydriodic  acid,  or 
jHita.>isiuni  icdide  lias  been  added.  Only  a  small  quantity 
of  the  iodine  lomjKiund  is  reijuired,  as  its  o.\idation 
product,  fornu'd  during  the  reduction  of  the  azo  benzene, 
is  continually  reduced  by  the  sulphur  dioxide.  Any 
iodine  remaining  mixed  with  the  benzidine  derivative 
may  be  recoveretl  by  washinf.'.  followed  by  precipitation 
from  the  wash-liijuid. — T.  F.  B. 


v.— PREPARING,      BLEACHING,       DYEING, 

PRINTING,       AND    FINISHING      TEXTILES, 

YARNS.    AND     FIBRES. 

{Continued  from  page  198.) 

WeighUd    filks ;  Deierviination    of    the    charge    in    . 

G.  Gianoli.  Rev.  Gen.  Mat.  Col.,  1907,  11,  66—67. 
A  .'iEKiEs  of  experiments  was  performed  to  determine  the 
t  xt«nt  to  whiih  the  charge  of  silks,  weighted  with  tin  salts, 
I  ould  Ije  removed  by  the  use  of  hydrofluoric  acid  as  a 
solvent.  It  was  found  that  the  results  depended  very 
lariuily  u|>on  the  conditions  under  which  the  tin  was 
fixwi  on  the  fibre.  For  example,  if  the  tin-mordant  be 
fixptl  with  water,  sodium  carbonate  solution,  or  even  with 
•r.  ngly  alkaline  solution  of  sodium  phosphate,  treat- 
witii  1  ]XT  cent,  hydrofluoric  acid  at  a  temperature 
I  :  .:"  — Uf  C.  for  20  minutes  ])roves  quite  insufficient 
to  completely  remove  the  tin  oxide  fixed  on  the  silk. 
If.    however,    the   weighting    process   takes   place   under 

'  i  tinns  which  ensure  the  conversion  of  the  tin  into 
•<  or  i>ho8phate.  or  a  mixture  of  the  two,  the  whole 
•  •I  lilt-  tin  can  sub.«equently  be  removed  with  hydrofluoric 
arid.  Since  the  previous  history  of  weighted  silks  is 
verj-  rarely  known,  the  author  recommends  the  deter- 
mination of  the  amount  of  nitrogen  in  the  silk  as  being 
the  best  method  of  finding  the  weighting-charge. — P.  F.  C. 

Digehargr*    on    tannin-antimony    mordant  ;•  Production    of 

rtHnurtd .     L.  Caberti.  P.  Roggieri.  and  C.  Barzaghi. 

Rev.  Gen.  Mat.  Col.,  1907,  11,  6.5—66. 

The  authors  find  that  Indanthrene  S,  Flavanthrenc  R, 

and  Thio- indigo  Red,  associrtcd  w  ith  an  alkaline  discharge, 

ran  l>e  t)«fd  to  obtain  coloured  discharges  on  a  tannin- 

•      ■  f      !  '  'H;int.     In  order  to  obtain  a  good  fixation 

'  olour,  it  is  necessary  to  add  a  reducing 

!  '.r-.-f-jiaste.     All  ordinary  reducing  agents 

'    ■  •       •    ■    ;     -    ])uri)<')W,   but    the   best  results  are 

<     ■     ■•':    •    'i,     '.Uinous   salts,    glucose.   an<l   the   various 

hy|x»uliiliite8(hydroHulphite8).    The  last-mentioned 

-  were  chiefly  uwd  by  the  authors.     The  following 

'    for  a  virdet  diwharge  colour  is  typical  : — 80  grms. 

I  '.jf/indigo   Red    pa«tc,    .V)   grms.    of   Indanthrene   S, 

_    ..<  II,  .ir, -,  1, 1  ,.,.  NK  fonc,  ].")(>  grms.  of  British 

wnla   solution    (40'  B.),    and 

1  .  1  ''th,  prej»ared  with  tannin  and 

aiitiiiiony.  u<  printed  witli  the  diwhargc  jmste  and  steamed 

for  'n\-  u>  fnf  and  a  half  minutes  in  the  Mathcr-l'latt. 

T'         ■  '  ■  '1  for  10  minutes  at  (Hf  C.  in  a  bath  con- 

•  f  tartar-crnctjc  jind  .1  grms.  of  ammonium 

,^  ■   ■    •■'■.  and  washed.     The  cloth  is  next  passed 

thr'uuh  a  cold  bath  of  dilute  Hulphuric  acid  (2  jkt  cent.), 

Aa-}<d,    well     foayied,     and     then     again     washed.       It 

-   'h'n  dye<l  in  the  jir»-»xr-nce  of  alum  and  tartar-emetic, 

■■.•>  ri    M>aji»-<l.   and    finally   slightly   rhlorefl     to    Wighten 

th»-  effect  of  the  coloured  diachargen. — P.  F.  C. 

FihrtJi  and  fthrmiM  nutManffA  for  j,apfr -making  ;  Philip- 
flint .     G.  F.  Richmond.    XIX.,  i>age  274. 


Cellulose  ;  [Mi.rcd'\  Esters  of .     E.  Berl  and  Watson 

Smith,   jun.     XIX.,    page    273. 

English  Patents. 

Copper  oxide  in  the  manufacture  of  artificial  silk ;  Process 

for  the  recuperation  of .     R.  Linkmever,  Brussels. 

Eng.  Pat.  3566,  Feb.  13,  1900.  Under  Int.  Conv., 
April  5,  1905. 

See  Fr.  Pat.  353,187  of  1905  ;  this  J.,  1905,  1011.— T.  F.  B. 

Textile    fibres    or    artificial    silk ;  Manufacture    of -. 

J.  A.  M.  J.  Vermeesch,  Schaerbeck,  Belgium.  Eng.  Pat. 
9254,  April  19,  1906. 

See  U.S.  Pat.  836,620  of  1906  ;  this  J.,  1907,  91.— T.  F.  B. 
United  States  Patent. 

Hydrosulphite  preparation.  R.  Miiller,  Assignor  to  Farb- 
werke  vorm.  Meister,  Lucius,  und  Briining,  Hochst-on- 
Maine,  Germany.     U.S.  Pat.  839,500.  Dec.  25,  1906. 

See  Eng.  Pat.  26,173  of  1905  ;  this  J.,  1906,  177.— T.  F.  B. 

French  Patents. 

Silk ;  Method  of  strengthening  and  consolidating  natural 
.     Schmid  Freres.     Fr.  Pat.  370,809,  Dec.  27,  1905. 

Either  of  the  two  following  methods  of  treatment  can 
be  used  : — (1)  The  raw  silk  is  first  treated  with  formalde- 
hyde, which  toughens  the  fibre  by  forming  a  condensatioiL 
product  with  the  sericin  of  the  silk.  It  is  then  soaped 
in  the  presence  of  steam  and  air,  in  order  to  soften  and 
dissolve  the  superficial  layers  of  the  toughened  sericin. 
Care  must  be  taken  that  the  soaping  is  not  carried  too  far, 
lest  the  interior  layers  of  the  altered  sericin  should  be 
affected.  The  silk  is  finally  Avell  washed.  (2)  The  raw 
silk  is  partially  degunimed,  by  soaping  in  the  presence  of 
air  and  steam,  and  the  sericin  remaining  on  the  fibre  is  then 
toughened  by  treatment  with  formaldehyde.  The  silk 
is  next  soaped  as  before  and  finally  washed.  By  either 
of  these  two  processes  it  is  stated  that  one  can  obtain 
silk  which  is  sufficiently  supple  to  take  the  place  of 
completely  degummed  silk,  whilst  the  condensation 
product  of  the  sericin  and  the  formaldehyde  is  said  to 
impart  a  brilliant  gloss  to  the  fibre. — P.  F.  C. 

Yarn  for  laces,  hat-shapes,  tfcc.  ,•  Process  for  the  manu- 
facture of .     L.  Guerillot.     Fr.  Pat.  370,952,  Jan.  6, 

1906. 

Cotton-yarn  is  first  dyed  and  then  passed  through  a  bath 
composed  of  65  parts  of  gelatin,  10  of  formol  (formalde- 
hyde), 5  of  ammonia,  and  20  of  water.  This  bath  is 
maintained  at  a  temperature  of  40° — 45°  C.  The  yarn 
next  passes  through  a  fine  nozzle  or  spinneret,  and  into 
a  second  bath  com])Osed  of  15  parts  of  formol  (formalde- 
hyde), 10  of  glycerin,  and  75  of  water,  after  which  it  is 
dried.     The  compositions  of  the  baths  may  be  varied. 

— A.  S. 

Textile  fibres  and  paper  pulp  ,•   Utilisation  of  a  plant  for 

the   production   of .     V.    A.    de   Perini.     Fr.    Pat. 

370,547,  Sept.  17,  1906.  Under  Int.  Conv.,  Nov.  16,. 
190.5. 

See  U.S.  Pat.  831,521  of  1906 ;  this  J.,  1906, 1040.— T.  F.  B. 

Plastic  iruiss  [substitute  for  linoleum  and  rubber]  from  fibrous 

material ;    Manufacture  of  a .      N.    Reif  and   H. 

(ionnermann.  Fr.  Pat.  370,490,  Oct.  15,  1906. 
XIIIC,  page  265. 

Osier  bark  and  other  vegetable  matters  containing  liber  ; 
Prejjaration  of  long  fibres,  capable  of  being  spun,  from 

.    L.  v.  Ordody  and  VVestdcutsche  Thoma8])ho8])hat- 

Wcrke,  G.m.b.H.  Fr.  Pat.  370,511,  Oct.  16,  1906. 
The  osier  bark  is  steamed  in  a  boiler  iintil  it  is  thoroughly 
moistened.  A  boiling  solution  of  ammonium  carbonate 
(.3" — 4'  B.)  is  then  run  in,  and  kept  at  the  boil  for  between 
one  and  two  hours.  If  the  liber  is  very  resistant,  a  smnll 
quantity  of  lime  is  added  to  the  ammonium  carbonate 
solution.     Ah  soon  as  the  liber  is  sufficiently  disintegrated. 
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the  lye  is  run  out,  and  the  residual  fibrous  matter  is  boiled 
with  water,  which  is  being  constantly  changed,  so  that 
the  fibres  are  never  in  contact  with  dirty  water.  The 
filaments  thus  obtained  are  submitted  to  the  usual  methods 
of  after-treatment.— P.  F.  C. 

Osier  bark  and  other   vegetable   matters   containing  liber  ; 
Preparation  of  long  fibres,  capable  of  being  spun,  from 

.    L.  V.  Ordodv  and  Westdeutsche  Thomasphosphat- 

Werke  G.ra.b.H.  '  Fr.  Pat.  370.512,  Oct.  16,  1906. 
The  liber  [inner  bark]  is  boiled  with  an  ammonium  car- 
bonate lye  in  a  horizontal  boiler  at  between  three  and  four 
atmospheres  pressure.  One  end  of  the  boiler  can  be  raised 
to  admit  two  trucks,  the  upper  parts  of  which  are  con- 
structed of  strong  wire-netting.  The  lye  is  distributed 
over  the  osier  bark  contained  in  the  trucks,  by  means  of 
two  sprinklers.  The  lye  can  be  heated  either  by  direct 
steam,  or  bv  steam  pipes  laid  along  the  bottom  of  the 
boiler.— P.  F.  C. 

Tissue  impenetrable  to  Rontgen  rays  ;  Preparation  of  a . 

W.  Meisel.     Fr.  Pat.  370,635,  Oct.  20,  1906. 

A  FINELY-POWDERED  metal  or  metallic  oxide,  such  as  lead 
or  minium,  is  added  to  rubber  solution  in  sufficient  quantity 
to  produce  a  thick  paste.  This  paste  is  then  rolled  out  in 
frames  of  suitable  dimensions  and  vulcanised.  The  tissue 
thus  prepared  can  be  intercalated  between  other  fabrics, 
by  fixing  it  with  an  adhesive  mixture. — P.  F.  C. 

Silk,  artificial  ;  Reel  for  use  in  treating .     Fabr.   de 

Sole  Artificielle  de  Tubize.  Fr.  Pat.  370,717,  Oct.  23, 
1906.     Under  Int.  Conv.,  Oct.  28,  1905. 

See  Eng.  Pat.  3025  of  1906  ;  this  J.,  1906,  1144.— T.  F.  B. 

Elastic   threads   [artificial   fibre^  ;  Manvfacture   of . 

Soc.  Fiirst  Guido  Donnersmarck'sche  Kunstseiden  und 
Acetatwerke.  Fr.  Pat.  370,741,  Oct.  24,  1906.  Under 
Int.  Conv.,  Oct.  25,  1905. 

To  obtain  elastic  threads  from  ordinary  artificial  silk  fibres, 
a  number  of  the  latter  are  formed  into  a  single  homogeneous 
thread  by  passing  through  a  solution  of  some  cellulose 
derivative,  such  as  viscose.  The  mass  of  threads  is,  e.g., 
allowed  to  glide  over  the  surface  of  rollers,  which  are  kept 
moist  by  revolving  in  a  solution  of  viscose  of  about  8  per 
cent,  strength.  The  compound  thread  is  then  passed 
through  warm  air  or  through  a  liquid  containing  a  suL- 
stance  which  precipitates  the  viscose  solution,  and  so  binds 
the  individual  fibres  into  one  thread. — A.  B.  S. 

Jute  fibres  :  Process  for  the  disaggregation  of .     T.  E. 

Schiefner.  Fr.  Pat.  371,033,  Nov.  2,  1906. 
Jute  fibres  are  treated  for  five  to  six  hours  with  a  boiling, 
2 — 4  per  cent,  solution  of  potassium  carbonate,  under  a 
pressure  of  2 — 8  atmospheres,  and  then  steeped  for  a 
similar  period  in  an  emulsion  of  palm-oil  or  cocoanut-oil, 
containing  0-25 — 0-75  kilo,  of  the  oil  and  0-25 — 0-5  kilo. 
of  alcohol  or  ether  per  100  litres  of  water.  It  is  stated  that 
from  jute  which  has  been  treated  in  this  manner,  threads 
sufficiently  fine  to  be  used  in  the  manufacture  of  incan- 
descent mantles  can  be  prepared  ;  for  instance,  from 
1  kilo,  of  jute,  50,000  m.  of  thread  can  be  spun. — A.  S. 

Yarn  in  bobbins  or  cops  ;  Filling  of    frames    for    di/eing 

.     H.  L'  Hu  illier.     Fr.  Pat.  36 1 ,999,  Dec.  1 6,  1 905. 

Ix  machines  for  dyeing  bobbins  which  are  packed  between 
two  perforated  plates,  the  spaces  between  the  individual 
bobbins  are  filled  with  cork  chips.  These  do  not  adhere 
to  the  bobbins,  and  are  easily  removed  bj'  water,  from 
which  they  are  afterwards  recovered. — A.  B.  S. 
Stannic  chloride  ;  Apparatus  and  process  for  the  manu-    , 

faciure  of .     Soc.  Savignv  p:"re  et  fils.     Fr.   Pat. 

371,067,  Jan.  10,  1906.     VIL,'page  255. 

Sulphide  dijestuffs  ;  Process  of  dyeing  with .     Farben- 

fabr.  vorm  F.   Baver  und  Co.     First    Addition,  dated 
Oct.  19,  1906  (Under  Int.  Conv.,  Julv  24.  1906),  to  Fr. 
Pat.  367,921.  July  9,  1906  (this  J.,  1906,  1218). 
According  to  the  chief  patent,  more  uniform,  deeper,  and 
faster  tints  are  obtained  in  dyeing  with  .sulphide  dyestuffs,    j 
if  ammonium  salts  be  added  to  the  dye-bath,  in  addition    | 
to  sodium  sulphide.    It  is  found  that  the  favourable  effect    ! 
of  ammonium  salts  is  due  to  the  fact  that  they  combine    I 
with  the  free  alkali  always  present  in  alkali  sulphide  dye-    I 


liquors,  and  according  to  the  present  additional  patent, 
other  salts,  such  as  sodium  bicarbonate,  aluminium  acetate, 
alum,  sodium  bisulphate,  and  cream  of  tartar,  or  acids 
such  as  sulphuric  or  acetic  acid,  may  be  used  instead  of 
ammonium  salts.  The  salt  or  acid  is  added  to  the  dye-bath 
in  quantity  sufficient  to  produce  a  distinct  odour  of  hydro- 
gen sulphide,  but  insufficient  to  precipitate  the  dyeatuff 
or  its  leuco-corapound. — A.  S. 

Spraying  a  liquid  on  the  surface  of  paper,  textile,  or  other 

article  ;  Apparatus  for .    C.  A.  Hanitzsch.    Fr.  Pat. 

370,241,  Oct.  4,  1906.     Under  Int.  Conv.,  Oct.  6,  1905. 

See  Eng.  Pat.  20,220  of  1905  ;  this  J.,  1906,  691.— T.  F.  B. 

VI.— COLOURING  WOOD,  PAPER. 
LEATHER,  &c. 

(Continued  from  page  147.) 
United  States  Patent. 

Dyeing     leather.        R.     Rieder,    Osterwieck-on-the-Harz, 

Germany.     U.S.  Pat.  839,645,  Dec.  25,  1906. 
See  Addition  of  March  13,  1905,  to  Fr.  Pat.  291,355  of  1899 
this  J.,  1905,  968.— T.  F.  B. 

French  Patent. 


—  in  shades  fast  to  light  and 
Fr.    Pat.   370,544,  Sept.    11.^ 


Paper  ;  Process  of  dyeing 

water.     C.   G.   Schwalbe 

1906. 

The  paper  is  passed  through  a  hot  solution  of  a  sulphide 
dyestuft'  in  sodium  sulphide.  It  is  then  passed  between 
squeezing  rollers,  and  finally  dried  on  drying  cj'linders. 
If  necessary,  after  passing  between  the  squeezing  cylinders, 
the  paper  maj'^  be  rinsed  with  water  from  a  perforated 
pipe,  squeezed  again,  and  dried. — A.  B.  S. 

VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

[Continued  from  page  202.) 
Sodium  carbonate  ;  Caustirising  of .     R.  Wegscheider. 

Annalen,   1907,  351,   87—99.     (See  also  this  J.,   1905, 

440,  843.) 
The  investigation  was  chiefly  concerned  with  the  con- 
ditions under  which  an  insoluble  sodium-calcium  carbonate 
can  be  formed,  with  a  view  to  explain  the  loss  of  soda  in 
the  manufacture  of  sodium  hydroxide.     In  the  .system  of 
three  components — H.,0,  CaCOs,  Na.2C03 — if  three  phases 
be  present,  viz.,  solution,  calcium  carbonate,  and  sodium- 
calcium  carbonate,  there  are  two  degrees  of  freedom,  so 
that  by  keeping  the  pressure  and  temperature  constant, 
the  system  becomes  invariant,  and  a  definite  concentration 
of  sodium  carbonate  is  required  for  equilibrium.     If  the 
concentration  of  the  sodium  carbonate  solution  be  greater 
than   is  required   for   equilibrium,   calcium  carbonate  is 
converted  into  the  double  salt,  whilst  if  it  be  less,  the 
double  salt  is  decomposed.     Experiments  with  Gaylussite, 
NaoCa(C03)2,  5H2O,  and  dilute  solutions  of  sodium  car- 
bonate,   showed,    however,    that    decomposition    of    the 
double  salt  ceases  before  the  concentration  of  the  sodium 
carbonate  solution  increases  to  that  necessary  for  equili- 
brium.    This  is  probably  due  to  the  particles  of  double 
salt    becoming    coated    with    calcium    carbonate,    which 
prevents  further  action.     At  40°  C.  and  higher  tempera- 
tures,  the  double   salt  deposited  is  not  gaylussite.    but 
pirssonite,   Na2Ca(C03)2,   2H2O,   and  it  is   probable  that 
with   very   concentrated   solutions   of  sodium   carbonate, 
pirssonite   is   converted   into   the   anhydrous   compound. 
For    equilibrium    between    sodium    carbonate    solution, 
calcium   carbonate,    and   gaylussite    at    IFC,    a   0S(LV 
solution    of    sodium    carbonate    is    necessary,    whilst    for 
equilibrium  between  sodium  carbonate  solution,  calcium 
carbonate,  and  pirssonite,  the  concentration  of  the  sodium 
carbonate  solution  must  be  2-14.V  at  40°  C.  3-77A'  at  (>0°  C, 
and  4-34A'    at  80°  C.     In   presence  of  sodium  hydroxide 
(or  calcium  hydroxide),   the  system  becomes  univariant 
even  if  the  temjjerature  and  pressure  be  kept  constant, 
i.e.,    for    a    given    concentration    of    sodium    hydroxide, 
equilibrium  is  attained  only  with  a  definite  concentration 
of  sodium  carbonate.     Since  the  separation  of  an  insoluble 
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sodium-calcium  carbonate  depends  upon  the  concentration 
of  undissotMated  sixliuin  carbonnto.  tlie  total  concentration 
of  sodium  carlxmate  require*!  for  the  attainment  of  equih- 
brium  is  less,  the  greater  the  amount  of  sixlium  hydroxide 
present  since  the  hitter  diminishes  the  degree  of  dissociation 
and  hydrolysis  of  sodium  carbonate.  Finthcr.  it  follows 
from  the  law  of  mass  action  that  the  total  sixlium-content 
of  a  solution  in  equilibrium  at  a  given  temperature  with 
insoluble  sotiium-calcium  carbonate,  is  greater  the  smaller 
the  projKirtion  of  sotlium  present  as  carbonate.  Direct 
experiments  on  the  causticising  process  showed  that  the 
reaction  proceeds  somewhat  further  at  108°  C.  than  at  80°  C. 
The  exjH^rimental  results  indicated  that  the  isotherm 
representing  the  relation  between  the  composition  of  the 
solution  in  a  conditioir  of  equilibrium,  and  its  total  alka- 
linity, isnot  a  smooth  curve,  but  has  a  break  at  T  (alkalinity 
in  prm. -equivalents  j^er  litre)  =  4-t)8  at  80°  C.  and 
T  =  4«4  -  4-7  at  108^  C.  Evidence  is  cited  in  favour  of  the 
view  that  this  break  is  caused  by  the  conversion  of  calcium 
carbonate  into  sodium-calcium  carbonate.  It  appears, 
therefore,  that  in  the  technical  causticising  process, 
pirssonite  may  be  formed  at  108°  C.  in  solutions  of  high 
concentration  (from  4'4.V  to  4'7.N').  During  settling  and 
tiltering.  the  tem])erature  falls,  and  the  formation  of 
pirssonite  may  then  take  place  at  lower  concentrations 
labout  4.Vat"80'  C.  2-5  A' at  40°  C).  Contamination  of 
the  sodium  carbonate  solution  with  other  sodium  salts 
lowers  the  concentration  at  which  the  double  salt  can  be 
formed.  The  formation  of  pirssonite  is  also  favoured  by 
the  presence  of  calcium  hydroxide  (see  also  Watson  Smith 
and  W.  T.  Liddle.  '•  Cheni.  News,"'  1880,  42,  244;  1881, 
43.  8).— A.  S. 

Calcium  borates  ;  Crystallised .     W.  Meyerhoffer  and 

J.  H.  van't  Hoff.  Annalen.  1907.  351,  100—107. 
Thi  authors  describe  the  methods  of  preparation  of  some 
crystallised  calcium  borates.  Monoborates. — For  the 
preparation  of  BoO^Ca.GHoO  (calcium  monoborate  hexa- 
hydrate).  12-4  grms.  of  boric  acid,  11-4  grms.  of  potassium 
hydroxide,  and  1 1  grms.  of  anhydrous  calcium  chloride 
are  each  dis.solved  in  100  c.c.  of  water.  10  c.c.  of  the 
calcium  chloride  solution  are  added  to  the  potassium 
hydroxide  solution,  anj-  calcium  carbonate  formed  is 
separated,  and  the  remainder  of  the  calcium  chloride 
fiolntion  is  added  to  the  filtrate.  Sufficient  of  the  milk 
of  lime  thus  obtained  is  added  to  the  warm  boric  acid 
solution  to  just  produce  a  turbidity,  and  the  solution  is 
filtered.  The  remainder  of  the  milk  of  lime  is  sown  with 
a  crj-stal  of  the  hexahydrate,  and  the  partially  neutralised 
boric  acid  solution  added  at  the  rate  of  10  c.c.  per  minute, 
with  aptation.  It  is  essential  to  leave  a  slight  excess  of 
free  lime,  which  can  \>e  removed  by  washing  the  separated 
crysitaln.  The  crystals  belong  to  the  hexagonal  system. 
If  the  hexahydrate  be  warmed  with  water,  it  is  converted 
(Cradually  into  a  tetrahydrate  ;  by  sowing  with  a  crystal 
of  the  tetrahydrate,  the  change  is  accelerated,  being  com- 
pleted in  two  hours.  The  transformation  is  reversible, 
the  transition  point  being  at  about  24°  C.  The  crystals 
of  the  n -tetrahydrate  thus  obtained  Ix-long  to  the  tetra- 
Ifonaj  system.  WTien  warmed  with  a  10  per  cent,  sodium 
chloride  solution,  the  a-tctrahydrate  is  transformed  at 
4(f  C.  into  another  mollification  which  separates  as  crystals 
somewhat  slti  ibr  to  thow  of  augite.  This  /^-tetrahydrate 
U  the  »tal,.e  form  of  calcium  monoborate  at  the  ordinary 
t«Tnperataro.  ;.nd  forms  slowly  from  the  hexahydrate. 
TrihoraUs.—O.}-  itxm  triboratc'drxlecahydratc,  B„0,oCa, 
I2H2O,  wa«  obtainc<l  from  10  grms.  of  calcium  monoborate 
hexahydrate.  20  grms.  of  boric  acid,  and  .'KK)  c.c.  of  water, 
the  crynUlji  lK:ing  w^parated  after  24  hours,  washed  with 
'•'    "  '     I'ohol,  and  drie<i  at  the  fjrdinary  tcm[K;rature. 

'  ■:,    the   dfMle<ahvdrate   is    converted    into   the 

■•.  BgO,o.C«.8H._^0.  whi<h  forms  ill-defined, 
.  rcfrarjting  leaflet*.  The  octahydrate,  also,  is  not 
but  is  tranfiformnd  gradually  into  a  tetrahydrate. 
li'jrai'^A  of  thf  rjjUmnnitf.  «ri>^.— I>i»"alciumtriborate  nono- 
hydrate.  BgOjjCa^.JjHjO.  which  forms  ciystals  Mimilar  to 
tho«e  of  augite,  can  be  prejiared  bv  ln-ating  t^jgethcr  boric 
a^id  solution  and  calcium  nioriolxjrat<;  hcxahvdrate,  or 
by  the  artir^  of  water  on  the  trilxjrate  fx;tahydrate.  On 
heating  the  nonohyrirate  jn«t  mentionel,  with  3  jx;r  cent, 
hr/ric  acid  solution  at  \(Hf  {'..  a  hfptahvdrate 
B,0,,Caj  7H  f).  wai  obtaine<l.— A.  S. 


Carbon  and  nitrogen  ";  Combination  hettveen .     M.  Ber- 

thelot.  Compt.  rend.,  1007,  144,  354—357. 
Pure  carbon  and  nitrogen  do  not  combine  at  any  attain- 
able tcnijicraturc.  The  cyanides  formed  in  the  electric 
arc,  and  when  carbon  and  nitrogen  are  otherwise  exposed 
to  a  high  temperature,  owe  their  formation  to  the  presence 
of  iminiritics  in  the  carbon  or  nitrogen.  This  is  confirmed 
by  the  fact  that  pure  dry  cyanogen,  exposed  for  a  sufficient 
period  of  time  to  the  Ruhmkorfl  discharge,  is  completely 
decomposed  into  carbon  and  nitrogen.  No  state  of  equi- 
librium is  ever  reached. — J.  T.  D. 

Sulphur   in   insoluble  sulphides  ;•  Determination  of . 

De  Paepe.     XXIII. ,  page  281. 

Seaweed   industrrj   in   Japan.     K.    Pietrusky.     XVIII.4., 
page  272. 

Phosphorus  ,•  Extraction  of from  mineral  deposits  in 

the  United  States.     U.S.  Geol.  Survey.     Oil,  Paint,  and 
Drug  Rep.,  Feb.  18,  1907.     [T.K.] 

In  the  vicinity  of  Mount  Holly  Springs,  about  10  miles 
south-west  of  Harrisburg,  Pa.,  a  deposit  of  wavellite  occurs 
in  the  white  clay,  associated  with  manganese  and  iron  ores. 
Small  quantities  of  phosphorus  had  previously  been 
obtainetl  from  phosphorite  and  from  apatite,  but  tvavclUte 
(aluminium  i)hosphate)  has  never  before  been  used  com- 
mercially in  the  manufacture  of  phosphorus,  as  the  mineral 
generally  occurs  in  very  limited  quantities.  The  clay  in 
this  region  has  been  extensively  mined  and  prospected,  and 
it  was  in  one  of  the  prospect  pits  that  wavellite  was  found. 
A  mill  for  the  extraction  of  the  phosphorus  from  the  ore 
was  built  near  the  mine.  The  mine  was  opened  in  1900, 
the  first  years  being  devoted  to  prosiJecting  and  experi- 
menting with  the  rediiction  of  the  ore.  During  the  past 
year  the  mine  was  in  active  operation,  and  400  tons  of  ore 
were  reported  to  have  been  extracted  and  reduced.  The 
world's  production  of  phosphorus  has  been  variously 
estimated  to  be  from  1000  to  3000  tons  a  year.  The 
greater  part  is  made  at  Oldbury,  where  the  Readman 
process  originated.  Other  large  factories  are  located  at 
Lyons,  Griesheim,  and  Frankfort.  There  is  also  a  plant 
in  Sweden,  and  there  are  numerous  smaller  ones  in  Russia. 
The  census  of  1900  in  the  United  States  reported  three 
phosphorus  establishments  in  operation,  but  the  census 
of  1904-5  reported  only  the  Oldbury  Electro-Chemical 
Company,  of  Niagara  Falls.  It  was  impossible  to  learn 
the  production  of  these  companies. 

Sulphur';     U.S.  Customs  decision  on— — .      Oil,  Paint,  and 
Drug  Rep.,  Feb.   18,  1907.     [T.R.] 

The  U.S.  Circuit  Court  has  confirmed  a  decision  of  the 
Board  of  Appraisers,  declaring  sulphur,  which  has  been 
partially  refined,  but  still  contains  a  small  percentage  of 
impurity,  to  be  dutiable  at  §8  jjcr  ton,  as  "refined  sulphur," 
under  par.  84  of  the  Tariff. 

English  Patents. 

Sidphuric    acid ;  Manufacture    of .     O.    Guttmann. 

London.     Eng.  Pat.  18,927,  Aug.  24,  1906. 

The  claim  is  for  the  injection  of  sulj)huric  acid  containing 
water,  instead  of  steam  or  water,  in  a  fine  state  of  division, 
into  the  chambers  in  the  manufacture  of  sulphuric  acid  by 
the  chamber  jirocess.  For  example,  the  weak  acid  from 
the  last  of  a  set  of  sulphuric  acid  chambers  is  injected  or 
sj)rayed  into  the  first  and  second  chambers,  or  the  acid 
from  the  bottom  of  a  chamber  may  be  introduced  again 
at  the  top  of  the  chamber  in  the  form  of  spray.  Among 
the  advantages  claimed  for  the  ])roccss  are  that  a  slight 
dvh'c.t  in  the  spraying  a])))aratiis  is  not  attended  with  sucth 
injurious  elTects  as  formerly  ;  stronger  chamber  acid  is 
obtained  ;  and  the  productive  capacity  of  a  .set  of  chambers 
is  incTcased,  since,  as  it  is  not  necessary  to  limit  the 
quantity  of  acid  sprayed  into  the  chambers,  the  amount 
of  acid  gases  may  also  be  increased  within  certain  limits. 

—A.  S. 

liicarbonates  ;  Process  of  itmnufacluring  alkali ,  and 

carbonic  acid  therefrom.     J.  G.   Behrens,  Bremen,  Ger- 
many.    Eng.  Pat.   10,(K)8,  Ajnil  28,   1906. 

Ske  Fr.  Pat.  3r,5,0.-)9  of  1900  ;  this  .1.,  1900,  928.— T.F.  B. 
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Reducing  organic  or  inorganic  compounds  ;  Method  of . 

S.  Kapff,  Aix-la-Chapelle,  Germany.     Eng.  Pat.  3135, 
Feb.  8,  1906. 

See  Fr.  Pat.  362,985  of  1905  ;  this  J.,  1906,  811.— T.  F.  B. 

Aluminium  and  nitrogen  ;  Process  of  producing  compounds 

of .     O.  Serpek,  Luterbach,  Switzerland.     Eng.  Pat. 

l'3,579,  June  13,  1906. 

See  Fr.  Pat.  367,124  of  1906  ;  this  J.,  1906,  1096.— T.  F.  B. 

Peroxides  ;•  Manufacture  of  metal  and  organic .    A.  G. 

Bloxam,  London.     From  Kirchhoff  und  Neirath,  Berlin. 
Eng.  Pat.  14,489,  June  25,  1906. 

See  Fr.  Pat.  364,249  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 

United  States  Patents. 

Barytes  ;  Apparatus  for  loasliing  .     W.  R.  Macklind, 

Mineral  Point,  Mo.     U.S.  Pat.  839,493,  Dec.  25,  1906. 

The  apparatus  described  consists  of  a  tank,  the  bottom 
of  which  is  conical  and  provided  with  a  discharge  opening. 
Within  the  tank,  there  is  an  open-ended  tube  spaced  away 
from  the  walls  of  the  tank.  Above  the  tank  there  is 
a  receptacle,  with  an  approximately  conical  bottom,  and 
A  cup  at  the  centre.  Barytes  and  water  are  introduced 
into  the  cup  by  means  of  separate  conduits,  and  are  carried 
from  the  receptacle  by  pipes,  provided  with  distributing 
nozzles,  into  the  space  between  the  walls  of  the  tank  and 
the  wall  of  the  tube  within  it.  Means  are  provided  for 
causing  the  barytes  that  enters  the  tank  to  collect  at  the 
bottom,  and  for  conducting  the  waste  water  from  the  tank. 
A  number  of  these  tanks  may  be  arranged  in  series,  and 
cormected,  so  that  the  barytes  may  pass  from  one  tank 
into  the  receptacle  placed  above  the  next  adjacent  tank, 
and  means  are  provided  for  controlling  the  quantity  of 
barytes  which  enters  the  receptacles. — W.  C.  H. 

Ammonium  nitrate  ;  Production  of .     W.  Feld,  Hon- 

ningen-on-Rhine.     U.S.  Pat.  839,741,  Dec.  25,  1906. 

See  Fr.  Pat.  365,409  of  1906  ;  this  J.,  1906,  928.— T.  F.  B. 

French  Patents 

Separator  ;  Centrifugal .     L.  F.  A.  Devaucelle.     Fr. 

Pat.  370,887,  Jan.  5,  1906. 


The  claim  is  for  the  separation  of  a  salt  solution,  brine,  for 
example,  into  two  portions  of  different  densities  by  centri- 
fugal force.  A  drum  or  cylinder.  A,  provided  with  a  per- 
forated lining,  B,  covered  with  filter  cloth,  is  rotated  by  the 


shaft,  C,  and  the  pulley,  D,  within  a  casing,  E.  The  liquid 
is  fed  into  the  drum  through  the  valved  pipe,  G,  and  is 
separated  by  the  centrifugal  force  into  concentric  layers 
of  different  densities.  The  densest  layer  forms  next  to 
the  filter  cloth,  through  which  it  passes  and  flows  away 
from  the  drum  through  the  taps,  F,  by  which  the  rate  of 
flow  can  be  regulated.  The  liquid  collects  in  the  casin",  E, 
and  is  run  off  by  the  pipe,  J.  The  lightest  film  of  liquid 
forms  the  innermost  layer  in  about  the  position  indicated 
by  the  dotted  line,  and  is  removed  by  the  bent  tube,  H 
which  acts  as  a  siphon. — W..H.  C. 

Stannic  cldoride  ;  Apparatus  and  process  for  the  manu- 
facture of  .     Soc.   Savigny  p?re  et  fils.     Fr    Pat 

371,067,  Jan.  10,  1906. 

The  furnace,  the  gases  from  the  fireplace  of  which  are 
led  through  two  or  more  horizontal  chambers,  is  intended 
to  be  used  alternately  for  the  concentration  of  weak  stannic 
chloride  solutions,  and  for  their  distillation  after  they  have 
attained  a  certain  strength.  The  bottoms  of  the  chambers 
are  occupied  by  open  pans,  containing  the  weak  solution 
to  be  concentrated.  The  effluent  vapours  are  conducted 
to  the  bottom  of  a  condensing  tower,  below  which  a 
reservoir  is  provided,  which  in  the  first  stage  of  the 
process  becomes  charged  with  acid  solution  free  from  tin. 
A  slight  diminution  of  pressure  is  induced  throughout  the 
apparatus  by  an  aspirator.  The  evaporation  is  continued 
I  until  the  concentration  of  the  solution  attains  about  50°  B. 
In  the  second  stage  of  the  process  stannic  chloride  is 
I  distilled  over,  and  accumulates  in  the  reservoir  below  the 
j  condensing  tower,  as  a  hydrated  stannic  chloride  of  about 
I  60°  B.  The  piu-ification  of  crude  stannic  chloride  may 
thus  be  effected  by  the  second  stage  of  the  working  of  the 
furnace.  The  "  tin  cakes "  recovered  in  the  dj-ein^ 
industry  may  be  treated  directly  by  gaseous  hydrochloric 
acid  to  obtain  stannic  chloride  for  subsequent  concentra- 
tion and  distillation. — E.  S. 

Sulphitometer,  or  tube  for  measuring  [liquid]  sulphur  dioxide. 
P.  V  Pacottet.  Second  Addition,  dated  Oct.  5,  1906 
to  Fr.  Pat.  365,224.  April  13,  1906  (this  J.,  1906.  9-^8  • 
1907,  48). 

The  present  addition  to  the  main  patent  relates  to  improve- 
ments whereby  the  desired  quantity  of  liquid  sulphur 
dioxide  is  measured  in  successive  small  quantities.  For 
this  purpose,  an  enclosed  space 
of  definite  volume  (which  can 
be  altered  at  will)  is  provided 
between  the  supply  and 
delivery  tubes  for  the  liquid 
sulphur  dioxide,  communica- 
tion between  the  enclosed  space 
and  the  respective  tubes  being 
controlled  by  valves,  wliich  are 
alternateh'  opened  and  closed 
by  a  suitable  arrangement  of 
levers  or  by  other  mechanical 
means. — A.  S. 

Barium  cyanide;  Production  of 

.     Badische   Anilin  und 

Soda  Fabrik.  Fr.  Pat. 
370,420.  Oct.  11,  1906. 
Under  Int.  Con  v.,  April  28, 
1906. 

Crude  barium  cyanide,  con- 
taining much  cyanamide,  is 
heated  to  a  temperature  below 
1200°  C.  in  an  iron  crucible,  in 
which  it  is  subjected  to  the 
action  of  a  current  of  acety- 
lene. The  cyanamide  is  com- 
pletely converted  into  cyanide 
in  a  few  hours.  Or,  bricjuettos 
may  be  formed  of  a  mixture  of 
three  parts  of  barium  carbonate 
with  one  part  of  wood  charcoal, 
which  are  heated  to  about  1500°  C.  in  a  ves.sel  of  re- 
fractory material,  whilst  a  current  of  nitrogen  is 
passed  through.  The  process  is  continued  at  a  lower 
temiwrature  with  passage  of  hydrocarbon  gases,  previously 
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frwd  from  CArbon  dioxide,  until  the  formation  of  barium 
cyanide  is  complete. — E.  S. 

Lime.  pioMer.  borax,  and  other  similar  prfniiicts  ;  Process 
and  plaHt  for  the  ecottomical  and  continuous  manufacture 
of .     K  Borias.     Fr.  Pat.  370,538.  Oct.  17,  1906. 

Th«  process  destMibetl  is  applicable  to  the  manufacture 
of  lime.  jMaster.  borax,  vto..  in  which  carbon  dioxide  and 
water  va{x)ur  are  disenuagiHl  by  the  action  of  heat,  either 
to>n"ther  or  separately.  The  essential  characteristic  of 
the  pnx^ess  is,  that  the  products  of  combustion  from  all 
T  '  irnaces  usetl  in  treating  the  raw  materials  concerned, 
•  _  .lier  with  th.^  srases  evolved  from  these  latter  during 
I  tic  Luirning.  are  collected  and  stored  in  a  iras-holder,  after 
thev  have  Ixvn  iwssed  through  a  reducini:  chamber,  in 
which  all  the  gaseous  components  susceptible  of  reduction 
are  converted  into  combustible  gases.  The  combustible 
g.uies  thus  produced  are  used  wholly  or  in  part,  to  supply 
the  heat  required  for  the  different  o|)erations  comprised 
in  the  cycle,  and  any  unused  part  forms  a  cheap  source  of 
en  riTV.  The  apjiaratus  for  carrying  out  the  process 
'  -.rises  a  suitable  furnace  for  the  material  to  be  treated, 
«!..  h  is  heated  by  gas;  the  products  of  combustion, 
nuxed  with  the  gaseous  j)roducts  from  the  raw  materials, 
are  drawn  from  the  furnace,  and  forced  into  the  rediicing 
(  olninn  of  a  producer,  also  heated  by  gas.  the  products  of 
c  .Mi.Kustion  of  which  are  withdrawn  by  an  exhaust  fan, 
and  forced  into  the  reducinc  column.  The  gases  coming 
from  the  reducinc  column  of  the  producer  are  combustible, 
and  are  stored  in  a  gas-holder,  from  which  they  can  be 
withdrawn  to  supply  the  gas  required  for  heating  the 
furnace,  the  reducing  column  of  the  producer,  and  for  any 
other  supplementary   work. — W.  C.  H. 

OzHes  \iin  oxide]  ;  Preparation  of  metallic .    H.  Jaeger. 

Fr.    Pat.   370.WO,    Oct.   20,    1906.     Under  Lit.   Conv., 
Oct.  -21.  19U5. 

The  process  is  specially  adapted  to  the  preparation  of 
tin  oxide.  The  metal  is  first  pulverised  bj*  acting  on  it 
in  a  fused  condition  with  dry  steam,  and  the  powder  is 
raus<»d  to  pass  through  heated  retorts  by  aid  of  a  fan 
w.irkin2  at  HMHt  revolutions  per  minute,  so  that  no  metal 
may  adhere  to  the  inner  sides  of  the  vessel,  oxidation  of 
the  pulverised  metal  being  effected  by  a  stream  of  highly 
heated  air  driven  through  the  containing  vessel. — E.  S. 

Bleaching  powder   [calcium  hyijochlorite]  ;  Preparation   of 

dry  and  rich .    Chem.  Fab.  Griesheira-Elektron.     Fr. 

Pat.  370,803,  Oct.  27,  1906. 

f'HijOErtE  is  introduced  continuously,  with  agitation,  into 
milk  of  lime,  until  the  latter  i.s  nearlj'  .saturated.  The 
itolution  is  concentrated  at  a  low  temperature  in  vacuo  ; 
Of  with  jn^eat  rapidity  at  a  relatively  high  temperature, 
in  siii'    '  '  '  Calfjum  hvi»ochlorite  then  crystal- 

lise* s<-paratcd  by  ordinary  means  from 

the  .-   .  -Ill  chloride,  and  dried  rapidly  at  a 

low  temperature,  jireferably  in  vacuo.  It  is  stated  that 
the  calcium  hypochlorite  thus  obtained  is  more  stable 
than  ordinary  bleaching  i>owfler,  and  that  it  yields  80 — 90 
per  cent,  of  itn  weight  of  available  chlorine. — E.  S. 

Sulphur  contained  in  solutions  of  carbon  bisxdphide  or  other 

similar  solutions  ;  Prrtrrji^   of  extracting .     Chem. 

Fabr.    Phfi-nix    Kohh-flcr    und   Co.     Fr.    Pat.    370,893, 
Oct.  27,  IWX).     Under  Int.  Conv.,  Nov.  15,  19(J5. 


(a 


;•<! 


r.r.oy  bi'itilphid''  hivine  •nilphur  in  solution  is  admitted 

'T  hciitc<l  to  about  70'' C. 

"■    diwharging  the  liquid 

I  -    'i  •..  -,  >      i.'  V-  <iro[)H  mingle  with  the 

•  watfr,  the  <sir\xm  biHiilplijdc  diMtiJH  off,  and 

•d  to  ft  condf-nT,  whiUt  tin-  Hcj)arat«-<1  hulphui 

ii<r««  to  the  side<t  of  the  iKjiler,  from  which  it  i**  sub- 

(M^ntlv  r«"mnv«l  by  infT«-asing  th»*  voIi»rne  of  the  water, 

'to  alK>ut  85' C.     The  prrxiess 

II  example  only  of  one  method 

..; IX.-K.H. 


Chromic   acid  ;  Process  for  making .     Clvem.    Fabr. 

Griesheim-Elektron.     Fr.   Pat.   370,907,  Oct.  29,   190C. 
Under  Lit.  Conv.,  Oct.  31,  1905. 

See  Eng.  Pat.  12,618  of  1906  ;  this  J.,  1907,  150.— T.  F.  B. 
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Aventiirine  glass  ;   Theory  of  the  formation,  of  copper . 

V.  Auger.     Compt.  rend.,  1907,  144,  422—424. 

Copper  aventurine  glass  consists  of  a  transparent  greenish 
matrix  in  which  are  embedded  innumerable  small  red 
crystals,  which  impart  to  the  glass  a  golden-yellow  tint. 
Two  view's  have  been  held  as  to  the  nature  of  these 
crystals,  the  first,  assuming  that  they  consist  of  cuprous 
oxide  or  silicate,  whilst  the  second,  adopted  by  the 
majority  of  chemists,  regards  them  as  crystals  of 
metallic  copper.  The  chief  difficulty  in  the  latter 
theory  is  to  account  for  the  presence  of  copper  in  solu- 
tion before  crystallisation  takes  place,  since  metallic 
copper  does  not  dissolve  when  added  to  the  fused  glass. 
The  difficulty  is  overcome  by  the  view  now  put  forward, 
which  is  based  in  the  first  place  upon  the  results  of  a 
study  of  the  behaviour  of  cuprous  phosphate  when  fused 
and  cooled.  According  to  this  view,  fused  aventurine  glass 
contains  a  cuprous  silicate,  which  is  stable  at  a  red  heal, 
but  splits  up  on  slow  cooling  into  blue  cupric  silicate  and 
metallic  copper.  If  the  fused  glass  be  rapidly  cooled, 
the  cuprous  silicate  remains  unchanged  and  the  separation 
into  metal  and  cupric  silicate  only  occurs  on  re-heating. 
This  view  of  the  process  affords  a  simple  explanation  of 
all  the  essential  points  connected  with  the  peculiar  nature 
and  chemical  behaviourof  the  glass,  and  is  further  supported 
by  analytical  results.  A  small  quantity  of  metallic  copper 
was  isolated  by  treating  the  powdered  glass  with  dilute 
hydrofluoric  acid  in  the  cold,  and  the  amount  present 
in  4  grms.  of  the  sample  was  found  to  be  0-052  grm., 
of  which  0*034  grm.  was  removed  by  means  of  alcoholic 
silver  nitrate,  and  0-018  grm.  by  subsequent  treatment 
with  dilute  nitric  acid.  In  addition,  0-08  grm.  of  copper 
was  found  to  be  present  in  the  residue  as  cupric  silicate. 
The  author's  theory  necessitates  the  presence  of  cupric 
silicate  in  quantity  at  least  equivalent  to  the  amount  of 
free  copper.  The  question  is  raised  as  to  whether  the 
theory  is  applicable  to  gold  glasses. — E.  W.  L. 

English  Patent. 

Plate  or  sheet  glass  ;    Manufacture  of ,  and  apparatus 

therefor.      W.    W.    Pilkington,    Prescot,    Lanes.     Eng. 
Pat.  22,520,  Nov.  3,  1905. 

In  the  apparatus  described,  the  sheets  of  glass  are  drawn 
verticallyupwards  froma  tank  by  lowering  into  it  a  "  bait" 
or  metal-gathering  plate,  and  drawing  the  sheet  up 
through  a  slot,  and  between  guiding  irons  at  the  edges 
of  the  sheet.  A  pair  of  rollers  may  be  arranged  just  above 
the  float,  in  which  is  the  slot.  The  surfaces  of  the  sheet 
of  glass  are  gripped  by  means  of  belts  of  driving  grips  or 
buffing  bars,  covered  with  soft  material,  such  as  asbestos. 
These  grips  or  buffing  bars  extend  across  the  breadth  ot 
the  sheet,  and  travel  with  the  glass,  and  are  arranged 
upon  sprocket  chains  to  be  pressed  against  the  glass  by 
weighted  levers,  or  some  other  mechanical  equivalent 
such  as  springs,  and  to  be  periodically  withdrawn  from 
contact  with  the  surfaces  of  the  glass,  to  allow  the  surfaces 
to  cool  at  such  points.  This  arrangement  of  the  buffint; 
bars  also  serves  to  shield  the  glass  from  direct  currents  of 
air,  and  at  the  same  time  to  allow  access  of  sufficient  air  to 
cool  and  stiffen  the  sheet.  A  line  of  burners  or  other 
heating  device  may  be  arranged  on  one  or  both  sides  of 
the  sheet,  to  soften  the  surfaces  sufficiently  to  obliterate 
any  marks  made  by  the  buffing  bars. — W.  C.  H. 

French  Patents. 

flhms  alictts  ;     Method  of  drawing .     I.   W.   Colburn. 

Fr.  I'at.  370,386,  Aug.  27,  1906. 
See  Eng.  Pat.  18,663  of  1906  ;  this  J.,  1907,  18.— T.  F.  B. 
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Furnace  system  [Continuous for  ceramic  products] 

composed  of  any  number  of  furnaces,  that  are  periodically 
isolated,  and  of  a  regenerator.  M.  Kammiiller.  Fr. 
Pat.  370,454,  Oct.  13,  1906. 

This  invention  relates  to  a  furnace  system,  for  burning 
ceramic  products,  in  which  there  are  several  kilns  which  are 
periodically  isolated  from  the  system,  and  a  regenerator 
for  pre-heating  the  air  required  for  combustion.  The 
special  feature  of  the  invention  is  that  each  regenerator 
chamber  is  subdiv^ided  into  several  compartments,  v/hich 
can  be  introduced  mto  the  current  of  the  gas,  by  suitable 
means,  during  the  working  of  the  furnace,  and  according 
to  the  rise  in  temperature  of  the  escaping  gases.  The 
size  of  the  regenerator  can  thus  be  regulated  propor- 
tionally to  the  temperature  of  the  escaping  gases.  The 
space  used  to  bring  the  gases  into  the  different  compart- 
ments of  the  regenerator  is  itself  divided  into  a  corres- 
ponding number  of  compartments,  which  can  be  put  in 
communication  with  those  of  the  regenerator  by  means 
of  valves,  and  as  required  by  the  rise  of  temperature  of 
the  gases.  By  this  system  the  serious  losses  of  heat,  due 
to  the  high  temperature  of  the  escaping  gas,  can  be  avoided, 
and  without  detriment  to  the  chimney  draught. — W.  C.  H. 

Enamel  from  enamelled  objects  ';   Process  of  detaching . 

G.  Spitz.     Fr.  Pat.  370,986,  Oct.  31,  1906. 

This  process  for  detaching  enamel  from  enamelled  objects 
consists  in  treating  the  objects  at  a  temperature  of  above 
100'  C,  and  under  a  pressure  of  7  to  15  atmospheres,  with 
aqueous  solutions  of,  say, caustic  soda,  or  oxalic  acid,  which 
attack  onlv  the  enamel,  and  not  the  metal. — W.  C.  H. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND    CEMENTS. 

{Continued  from  page  204.) 

English  Patents. 

Stones,  bricks,  or  like  articles  ;    3Ianvfacture  of  artificial 

.     A.   Deidesheimer  and  F.  Jurschina.  Wurzburs, 

Bavaria.     Eng.  Pat.  16.104,  July  16,  1906. 

See  Fr.  Pat.  368,096  of  1906  ;  this  J.,  1906,1221.— T.  F.  B. 

Buildings,  building  blocks,  pavements,  and  the  like  ;  Render- 
ing the  surfaces  of waterproof.     J.    M.    Rauhoff, 

Tinley  Park,  U.S.A.     Eng.  Pat.  19,186,  Aug.  28,  1906. 

See  U.S.  Pat.  830,003  of  1906  ;  this  J.,  1906,  930.— T.  F.  B. 
United  States  Patent. 

Wood  ;    Treated .  and  process  of  producing  the  same. 

S.    B.    Chapman,    Skvland,    N.C.     U.S.    Pat.    839,551, 
Dec.  25,  1906. 

The  process  consists  in  impregnating  green  wood  with 
sulphuric  acid.  The  product  is  also  claimed  as  an  article 
of  manufacture. — W.  C.  H. 

French  Patents. 

lAme.  plaster,  borax,  and  other  similar  products  ;   Process 
and  plant  for  the  economical  and  continuous  manufacture 

of .     E.  Borias.     Fr.  Pat.  370,538,  Oct.   17,  1906. 

VII.,  page  256. 

Tar-oil  emulsions  for  impregnating  wood.    W.  Wildenhayn, 
Fr.  Pat.  370,682,  Oct.  22,  1906. 

Tar-oil  is  mixed  with  the  acid  tar  resulting  from  the 
refining  of  benzene  or  other  hydrocarbons,  and  emulsified 
■with  water. — C.  S. 

Cement   viade   from   blast-furnace   slag  and  other  similar 
materials  ;  Process  for  accelerating  the  setting  of  hydraulic 

.     Konigshofer  Cement-Fabrik  Akt.-Gcs.     Fr.  Pat. 

370,939,  Oct.  29,  1906. 

AccoRDiNO  to  this  invention,  precipitated  barium  carbon- 
ate  is    added    to  cement   made   from    blast-furnace  slag. 


and  other  hydraulic  cements,  with  the  object  of  accelerating 
the  setting  and  hardening  of  the  cement,  by  the  formation 
of  salts  insoluble  in  water,  without  the  formation  of  salts 
soluble  in  water,  which  would  cause  disintegration  of  the 
structures.  The  addition  may  be  made  either  before  or 
after  the  reduction  of  the  slag  to  powder. — W.  C.  H.        1 ,  ] 
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{Continued  from  page  208.) 

Iron  ;  Influence  of  chromium  on  the  solubility  of  carbon  t» 

■     P-  Goerens  and  A.  Stadeler.     Metallurgie,  1907, 

4.  18—24;  Science  Abstracts,  1907,  lOA,  115. 
The  authors  find  that  the  solidification  temperatuie  of 
iron  saturated  with  carbon  remains  practically  constant 
at  about  1130°  C.  upon  addition  of  chromium  up  to  about 
10-4  per  cent.  Beyond  this  amount,  however,  it  rises 
rapidly,  reaching  1535°  with  62  per  cent,  of  chromium. 
The  percentage  of  carbon  required  for  saturation  gradually 
increases  from  about  4  with  no  chromium  to  9-2  with 
62  per  cent,  of  chromium.  The  change  at  710°  C.  is  not 
altered  in  position,  but  its  duration  is  diminished  with 
addition  of  chromium  until  with  29-6  percent,  of  chromium 
(6-4  per  cent,  of  carbon)  and  upwards  it  is  absent.  The 
results  are  plotted  as  a  portion  of  the  triangular  diagram 
for  the  ternary  system,  iron-carbon-cliromium,  the  c^irve 
being  the  projection  of  the  eutectic  line. 

Cast  iron  ;  A  case  of  malleability  of  grey .     iletallurgie 

1906,  3,  786-787  ;  Science  Abstracts,  1907,  lOA,  115. 
A  PIECE  of  cast  iron  of  the  following  percentage  composition 
was  malleable  at  a  red  heat :  Total  carbon,  3-21  ;  graphite, 
2-34;  carbide  carbon,  0-68;  hardenins carbon,  0-19;  silicon, 
0-80.  After  forging  a  cylinder  36  mm.  high  and  60  mm! 
diameter  down  to  15  mm.  high,  the  composition  was : 
Total  carbon,  2-89  ;  graphite,  1-98  ;  carbide  carbon.  0-63  ; 
hardening  carbon,  0-28  ;  silicon,  0-80.  It  is  found  that 
the  most  favourable  condition  of  the  material  occurs  when 
the  graphite  amounts  to  about  70  per  cent,  of  the  total 
carbon,  as  then  the  continuity  of  the  metal  is  not  too  much 
destroyed,  as  with  higher  proportions  of  graphite,  nor  is 
the  metal  too  hard,  as  with  less  graphite. 

Gold  in  auriferous  sands  ;  Determination  of by  the 

wet   method.     A.    Fournler.     Compt.   rend.,    1907,    144 
378—381. 

The  sand  is  intimately  mixed  with  5 — 10  per  cent,  of 
manganese  dioxide,  treated  with  hydrochloric  acid  in  the 
cold  for  24  hours,  then  heated  on  the  water-bath  till  the 
liquid  has  completely  cleared.  The  liquid  is  then  decanted, 
and  the  residue  washed  with  acidulated  water  ;  the  liquid 
and  washings  are  concentrated  till  their  consistence  is  pasty 
while  the  mass  is  still  hot,  and  the  pasty  material  is  dropped 
into  a  sufficiency  of  95  per  cent,  alcohol,  thoroughly  shaken, 
allowed  to  stand  for  48  hours,  and  decanted.  The  alcoholie 
solution  is  heated  on  the  water-bath  and  saturated  with 
hydrogen  sulphide,  which  may  take  6 — 12  hours,  or  even 
more  if  quantities  of  more  than  a  kilogramme  are  being 
treated.  The  alcohol  has  the  advantages  of:  (1)  Sepa- 
rating as  insoluble  a  number  of  substances  soluble  in  water  ; 
(2)  favouring  the  agglomeration  and  settling  out  of  the 
precipitated  sulphides ;  (3)  reducing  considerably  the 
precipitation  of  sulphur  by  ferric  iron  ;  (4)  preventing  the 
co-precipitation  of  ferrous  sulphide,  or  facilitating  its 
removal  by  washing.  The  sulphides  are  washed  with 
boiling  water,  containing  a  little  hydrochloric  acid,  finally 
with  pure  water.  They  are  then  extracted  with  hydro- 
chloric acid  free  from  nitric  acid,  and  afterwards  dissolved 
in  nitrohydrochloric  acid,  and  treated  to  separate  the 
gold.  The  advantage  of  this  over  the  dry  method  is  that 
much  larger  quantities  can  be  treated. — J.  T.  D. 

Zinc  ;  Determination   of  the   proportions  of present 

as  carbonate  and  silicate  in  ores.     P.   H.   Walker  and 
H.  Schreiber.     J.  Amer.  Chem.  Soc,  1907,  29,  211—214. 

The  method  here  suggested  for  determining  the  relative 
amounts  of  zinc  present  as  carbonate  and  silicate  in  aa 
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ore  gives  results  which,  although  only  approximate,  are 
inoiv  accurate  than  those  given  by  existing  processes. 
0-5 grm.  of  the  ore  is  heated  with. "icc.  of  water  and  lOc.c. 
of  hviiro^-hloric  acid,  and  tiltered  at  once  and  washed.  The 
insoluble  matter  subtracted  from  the  total  silica  dves  the 
amount  of  silica  in  combination  as  zinc  silicate,  HoZnoSiO,.;, 
and  hence  the  weight  of  zinc  as  silicate  ^  A  grms.).  A  portion 
of  the  ore  is  heated  in  a  jxircelain  boat  for  45  minutes  at 

35t>' tcK)-  C.,  and  the  carbon  dioxide  evolved  is  absorbed 

and  weighed.  This  C'ves  the  amount  of  zinc  present  as 
.-arbonate.  ZnCOa  (B  grms.).  The  total  zinc  is  then 
determined  (C  crms.).  The  true  weight  of  zii.c  present 
as  sihcate  is  tlien  taken  as  (A  +  C-B)/.,  grms..  and  of 
that  present  in  the  form  of  carbonate  as  (B  +  C-Aj/o 
grms. — F.  SoDX. 

Zinc  [iM  ores] ;   Iklennination  of bi/  the  ferrocyanide 

method.     W.   H.  Seaman,   J.  Amer.  Chem.  See.,  1907, 
29.  i05— 2n. 

TiTBATiox  with  ferrocyanide.  under  suitable  conditions, 
cives  higher  and  more  accurate  results  than  the  gravimetric 
method  for  the  determination  of  zinc.  The  presence  of 
jK>tassium  chlorate  or  a  large  excess  of  hydrochloric  acid 
during  titration  vitiates  the  residts,  and  such  metals  as 
iron,  manganese,  copi)er.  cadmium,  and  lead  should  also 
be  absent.  Aluminium  is  recommended  instead  of  lead 
for  the  removal  of  copi)er,  the  process  being  carried  out 
as  follows  :  0-5  grm.  of  the  ore  is  covered  with  7  c.c.  of 
concentrated  nitric  acid,  and  an  equal  volume  of  hydro- 
<-hloric  acid  is  then  added.  The  mixture  is  allowed  to  act  for 
15  minutes  at  a  temperature  not  exceeding  G0°  C,  7  grms. 
of  ammonium  chloride  are  now  introduced,  and  the  whole 
•evaporated  to  drj-ness.  After  making  alkaline  with  5  c.c. 
of  ammonia,  15  c.c.  of  bromine  water  are  added,  and  the 
mixture  is  boiled  for  three  minutes,  filtered  hot,  and  the 
precipitate  washed  with  a  mixture  of  ammonium  chloride 
and  ammonia.  The  filtrate,  faintly  acidified  with  hydro- 
<?hloric  acid,  is  boiled  for  three  minutes  with  aluminium 
foil,  which  precipitates  all  the  copper,  lead,  and  cadmium. 
The  foil  is  then  removed,  and  the  liquid  titrated  hot, 
the  precipitated  metals  in  no  way  interfering.  In  standard- 
ising the  ferrocyanide  solution,  the  amount  of  zinc  used 
«hould  correspond  as  closely  as  possible  to  that  in  the  ore. 
and  a  correction  must  always  be  made  for  the  amount 
of  ferrocyanide  required  to  produce  the  coloration  of  the 
indicator  in  a  blank  experiment. — F.  Sodx. 

Tin    'Tforis^ from   the   Federated   Malay  States.     Bd.    of 
Trade  J..  .Marchj7,  1907.     [t.R.] 

The  following  statement  shows  the  weight  of  tin  and  tin 
ore  (tin  exported  as  ore  being  taken  at  70  per  cent,  of  the 
groM  weignt  of  the  ore)  exported  from  the  lederated 
SlaUy  States  during  the  last  two  years  : — 
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State. 

Tin. 

Tin  ex- 

pr>rt«^  In 

the  fomi 

of  ore. 

Total. 

Tin. 

Tin  ex- 

fwrted  in 

thfi  form 

of  ore. 

1 

Total. 

Vmk  .. 
■■^Uosor 
5egil 
SonbUaa 
TalMlic. 

piknia. 
130.0O5 
I14,«8« 

48.0M 
5,«00 

307,776 
175,181 

36,135 
20,270 

pikul*. 

446.781 
289,  H67 

85,133 
34,870 

pikiito. 

132.870 
116,068 

47,400 
0,420 

piknlH. 
303,030 
151,655 

.30,276 
25,068 

pikuls. 
435,900 
268,623 

77,766 
34,488 

Total 

MW,tM 

ft48.S71 

85«,6«0 

306,748 

510,033 

816,780 

5on.— 1  plkiil-138)  lb. 


JJintral  jrroduetifm  of  the  Unittd  Kingdftm  in  1900.      Bd. 
of  Traflc  J.,  .March  7.  15Hi7.     [T.R.] 

The  following  table*  »ihow  the  output  of  coal  anfl  other 
imtneraU  in  the  United  Kingdom  at  mincH  worked  under 


the  Coal  and  ^letalliferous  Mines  Regulations  Acts  during 
190G,  with  comparative  figures  for  the  preceding  year  : — 

I. — Output  of  minerals  under  the  Coal  Mines  Begulations 
Acts. 


Barytes    

Coal    

Clay  and  shale  other  than  flre-clay 

and  oil  shale    

Fire-clay    

Igneous  rock  

Iron  pyrites    

Ironstone 

Limestone 

Oil  shale   

Sandstone  (including  "  ganister  ") 
Petroleum 

Total    


tons. 
4,034 
236,111,160 

306,561 

2,847,122 

900 

8,573 

7,860,969 

33,167 

2,496,567 

113,605* 

46 


249,782,694 


tons. 
7,199 
251,050,809 

262,275 

2,971,173 

424 

7,S42 

8,209,880 

32,816 

2,546,113 

126,675* 

10 


266,204,716 


•  The  quantity  of  canister  obtained  was  107,337  tons  in  1905 
and  119,803  tons  in  1906. 

II. — Output    of     minerals     under     Metalliferous     Mines 
Regulation  Act. 


1905. 


Barytes    

Clay  and  shale  . .  . 

Cold  ore    

Oypsum 

Igneous  rocks  .... 

Iron  ore 

Lead  ore 

Limestone 

lloek  salt    

Sandstone   

Slate  

Zinc  ore  

Other  minerals  . . . 

Total 


tons. 

tons. 

24.323 

27,827 

114,699 

118,521 

15,981 

17,384 

216,945 

196,143 

84,977 

72,722 

1,768,279 

1,824,415 

27,246 

30,226 

498,633 

767,421 

231,546 

230,658 

175,776t 

116,579t 

148,602 

126,699 

23,909 

22,824 

113,662 

263,178 

3,444,478 

3,814,497 

t  Including  2,782  tons 'Of  ganister  in  1905  and  3,040  tons  in 
1906. 

The  above  figures  do  not  in  all  cases  represent  the  total 
production  of  minerals.  Large  quantities  of  several 
minerals  such  as  iron  ore,  limestone,  sandstone,  slate,  clay, 
&c.,  are  obtained  from  quarries  under  the  Quarries  Act, 
and  from  other  open  workings,  the  returns  from  which 
are  not  yet  available.  The  totals  for  coal  and  the  ores 
of  copper,  lead,  and  zinc  are,  however,  substantially 
complete. 

English  Patents. 

Iron  and  steel ;  Direct  process  of  manufacturing .     Af. 

Moore.  Melbourne,  and  T.  J.  Heskett,  Brunswick,  Vie. 
Eng.  Pat.  17,131,  July  30,  190(5. 

See  Fr.  Pat.  368,598  of  1906  ;  this  J.,  1907,  53.— T.  F.  B. 

Ferro-chromium ;      Manufacture    of .     H.     W.     C. 

Annable  and  The  Ferro-Allovs  Synd.,  Ltd.,  London. 
Eng.  Pat.  5030,  March  1,  1906. 

See  Fr.  Pat.  370,644  of  1906  ;    following  these.— T.  F.  B. 

Gold,  platinum,  sillier,  nickel,  copper,  and  other  metals ; 

Process  for  the  extraction  of .     C.  K.  Mills,  London. 

From  A.  Seigle,  Lyons,  France.  Eng.  Pat.  3575, 
Feb.  13,  1906. 

See  Fr.  Pat.  363.0.39  of  1906;  this  J.,  1906,  810.  Refer- 
en<;e  is  directed,  imder  Section  1,  subsection  6,  of  the 
Patents  Act,  1902,  to  Eng.  Pats.  883  of  1859,  and  8332 
of  1888.— T.  F.  B. 

Brass,  copper,  and  any  white  metal ;   Method  of  and  means 

for  treating  the  surfaces  of for  the  purpose  of  joining 

together  these  meUds  or  otherwise  using  them.  R.  J. 
Crowley  and  F.  Fitz  Payne,  London.  Eng.  Pat.  .3310, 
Feb.  10,  1906. 

The  surfaces  of  the  metals  to  be  joined  together  are  firs 
coated  with  a  layer  of  a  suitable  flux  and  then  soldero 
with  an  alloy  of  tin,  lead,  and  zinc  (sec  following  abstract  ) 
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A  suitable  flux  recommended  consists  of  zinc  and  aluminium 
in  the  proportion  of  about  three  parts  of  zinc  to  one  of 
aluminiiini,  dissolved  in  just  sufficient  hydrochloric  acid. 
For  aluminium,  olive  oil  is  used  as  flux.  It  is  also  claimed 
that  tliis  method  may  be  used  to  give  a  protective  coating 
to  metals.— 0.  F.  H. 

Brass,  copper,  and  any  while  metal ;   A  metallic  alloy  for 

use  in  surfacing ,  to  facilitate  the  joining  together 

of  such  metals  by  soldering,  as  well  as  for  other  purposes. 
R.  J.  Crowlev  and  F.  Fitz  Payne,  London.  Eng.  Pat. 
3310a,  Feb.  "^10,   1906. 

A  MIXTURE  of  tluee  parts  of  tin,  one  part  of  lead,  and  one 
part  of  zinc  is  slowly  melted  in  a  tinned  iron  vessel  having 
perforations  to  allow  of  the  passage  of  oxygen  through 
and  over  the  melting  metal,  in  order  to  purify  it.  The 
purified  molten  metal  is  then  allowed  to  run  through  oi 
is  poured  out  into  an  enamelled  iion  pan,  and  obtained  in 
a  powdery  condition  by  continual  stirring  during  cooling. 
(See  i^receding  abstract.) — 0.  F.  H. 

Ores  ;   Treatment  of  pyritic .     W.  Blackmorc  and  A. 

Howard,  As.signors  to  The  T.  R.  Refi-actorv  Ore  S\iid.. 
Ltd.,  London.     U.S.  Pat.  839,451,  Dec.  2o/l90G. 

See  Eng.  Pat.  17,839  of  1905  ;  this  J.,  1906,  988.— T.  F.  B. 

Iron   ores ;    Process  of  smelting .      C.    Ellis,    White 

Plains,  N.Y.     U.S.  Pat.  839,126,  Dec.  25,  1906. 

The  iron  ore,  such  as  magnetic  concentrates,  is  dried  and 
heated  by  wast3  gases,  mixed  with  carbonaceous  material 
and  fluxes,  and  heated  in  thin  layers  to  a  high  temperature 
in  a  reducing  flame,  the  metal  and  slag  being  removed 
from  the  furnace  in  a  molten  condition.  The  furnace  used 
consists  of  an  inclined  revolving  cylinder,  for  the  prelim- 
inary heating  of  the  ore,  connected  to  an  inclined  reduction 
hearth,  and  a  well  or  crucible  for  the  molten  products  of 
the    furnace. — 0.  F.  H. 


Blast-furnace. 


J.    Covne,    Wilkinsbura,    Pa. 
836,801,  Nov.  27,  190^7. 


U.S.    Pat. 


\\\\\^vw\\^'^\^^^^^v\^\^^'^^^^^ 


This    invention    relates    to    the    removal    of   dust    from 
the  furnace  gases-     Under  normal  conditions  of  working, 


the  gases  from  the  furnace  are  drawn  off  by  the  pipe,  1, 
and  pass  by  the  pipe,  3,  into  the  chamber,  4,  which  is 
filled  with  water  nearly  to  the  level  of  the  pipe,  3.  The 
gases  are  thus  forced  to  abruptly  change  their  direction, 
pass  over  the  surface  of  the  water,  and  deposit  their  dust. 
The  gases  pass  by  the  pipe,  5,  to  the  "  dowTicomer  pipe," 
11,  leading  to  a  collector  for  the  dust.  In  the  event  of  an 
explosion  in  the  furnace,  the  piston,  10,  is  forced  out  and 
closes  the  valve,  6,  normally  held  open  by  the  weight,  7  ; 
the  gases  then  pass  through  the  valve,  13,  forced  oi>en  by 
the  increased  pressure,  into  the  explosion  chamber,,  14, 
where  provision  is  made  for  the  separation  of  the  solid 
particles  and  the  free  escape  of  the  gases. — O.  F.  H. 

Furnace  ;     Mechanically    rabbled   ore    roasting .     T. 

Edwards,     Eallarat,     Australia.     U.S.     Pat.     836,871, 

Nov.  27,  1907. 
The  furnace  is  a  double-bedded  one,  with  two  series  of 
rabbles  rotated  at  equal  speeds  by  overhead  shafting,  the 
rabble  arms  describing  circles  whose  circumferences  inter- 
sect longitudinally  and  laterally  on  each  hearth.  The 
rabble  arms  on  each  stem  are  iii  the  same  vertical  plane  to 
permit  of  removal  through  openings  in  the  roof  of  each 
hearth,  and  both  stems  and  arms  are  hollow  and  partitioned 
to  allow  for  water  cooling.  The  two  hearths  slope  in 
opposite  dii'ections,  and  in  the  thick  part  of  the  tapering 
portion  between  them  is  built  an  air-  chamber  with  ojieuings 
for  the  admission  of  cold  ah.  The  object  of  this  air 
chamber  is  to  cool  the  upper  hearth  when  necessarj-  {e.g., 
when  roasting  very  sulphurous  ores)  by  drawing  cold  air 
through  the  chamber.  The  air  thus  heated,  may  either 
be  used  in  the  fireplace  attached  to  the  lower  hearth,  or 
be  allowed  to  pass  through  a  flue  beneath  the  lower  hearth, 
or  direct  to  the  cliimne}-.  There  is  also  an  auxfliary 
fu-eplace  attached  to  the  upper  hearth,  and  the  furnace  is 
provided  with  side  air  and  sight  holes  for  each  hearth, 
and  suitable  openings  for  the  passage  of  ore  from  the  up^jer 
to  the  lower  hearth. — O.  F.  ti. 

Zinc  smelting   furnace.     W.    Lanvon,    lola,     Kan.     U.S. 

Pat.  839,160,  Dec. '25,  1U06. 
The  retort  chamber  is  built  with  a  central  wall  containmg 
the  outlet  flue,  and  gas  and  air  passages.  The  gaseous 
fuel  and  air  are  admitted  to  the  retort  chamber  by  openings 
at  the  base  of  the  central  wall  at  the  ends  of  the  furnace, 
and  during  combustion  are  made  to  pass  upwards  around 
the  end  retorts  and  downwards  around  central  retorts  to 
the  outlet  flue  by  openings  at  the  base  of  the  central  wall. 
Inlet  passages  from  the  exterior  are  provided  at  the  top 
of  the  central  wall  at  the  ends  of  the  furnace  and  tlu-ough 
the  end  walls.— O.  F.  H. 

Ores  ;    Apparatus  for  separating  metals  from .     \\. 

Snee,    Assignor   to   J.    A.    Snee,    West    Elizabeth,    Pa. 

U.S.  Pat.  839,329,  Dec.  25,  1906. 
The  apparatus  consists  of  an  upper  shoot  provided  with 
screens  and  having  an  oscillating  lateral  movement,  and 
a  lower  separatmg  shoot,  also  having  an  oscillatmg  lateral 
motion,  which  receives  the  screened  material.  An  air 
blast  passes  tlurough  transverse  o^jenings  in  the  bottom 
of  the  separating  shoot,  below  which  suitable  receptacles 
are  arranged,  these  openings  being  opened  or  closed  by 
slide  valves. — 0.  F.  H. 
Drying  air   for  metallurgical   purposes;     Apparatus  for 

.     G.  Cattaneo,  Charlottenburg,  and  J.  Schlesinger, 

Berlin,  Germany.  U.S.  Pat.  839,362,  Dec.  25,  1906. 
The  air  to  be  dried  passes  through  a  shower  of  cooled 
hygroscopic  liquid  in  a  chamber  containing  a  number  of 
shallow  trickling-trays.  The  apparatus  also  includes  a 
concentrator,  a  refrigerator,  and  a  "  heat  equaliser  "  in 
which  the  warm  liquid  from  the  concentrator  is  cooled  by 
the  cold  liquid  from  the  refrigerator.— O.  F.  H. 

Fkexch  Patents. 
Armour  plates  ;    Process  of  making .     Marrel  Fr.'res. 

First  Addition,  dated   Oct.  4,  1906,  to  Fr.  Pat.  366,532, 

May  23,  1906  (this  J.,  1906,  1051). 
The  plates  are  tempered  on  one  side  only,   ix?rmitting 
of  the  use  of  harder  steels  containing  up  to  5  i)er  cent,  of 
nickel.— O.  F.  H. 
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Metal  [iron  or  steel]  ;    Treatment  \carbur%sation]  of  . 

W.  S.  Simi»son.     Fr.  Pat.  3T1,09S,  Nov.  5,  1906. 

The  artk'le  to  bo  treateil  is  covered  with  carbonaceous 
material  (ina^le  into  a  juiste  with  treacle  or  sugar)  in  places 
wheri>  a  carburis*\i  surface  is  desired,  and  with  Hreclay  or 
other  non-earlHinaceous  material  in  the  other  jwirts, 
and  the  whole  is  then  drietl.  The  article  so  prepared  is 
now  heatetl  for  a  sufficient  lenstli  of  time  at  the  required 
temperature  by  wholly  or  partially  submerging  it  in  a 
bath  of  molten  metal  or  alloy  of  high  melting  point,  prefer- 
ably cast  iron.  When  the  earburisation  is  considered  to 
have  proeeetlixl  far  enough,  the  article  is  taken  out  of  the 
b«th.and.  after  rentoval  of  the  covering,  cooled  quickly  by 
quenching  in  oil  or  water.  It  is  claimed  that  by  this 
process,  carburisation.  liardening,  temjiering,  or  annealing 
may  Iv  done  uniformly  and  rajiidly  without  surface 
oxidation. — O.  F.  H. 

Ferro-ehrome  ;   Manufacture  of .     H.  W.  C.  Annable 

and  The  Ferro  .Allovs  .Syndicate,  Ltd.  Fr.  Pat.  370  (544, 
«Vt.  20,  mm.     Under  "Int.  Con  v.,  March  1,  1906. 

Chromiferois  iron  ore  (chromite)  is  smelted  with  carbon- 
aceous material,  preferably  anthracite,  and  the  crude  ferro- 
chrome  thus  obtained  is  mixed  with  iron  o.xide  in  sufficient 
quantity  to  obtain  a  product  containing  the  desired  per- 
centage of  chromiuni.  and  with  Huxes  (cryolite,  fluorspar, 
kc).  The  mixture  is  then  smelted  in  a  closed  vessel 
above  a  layer  of  iron  oxide,  through  which  the  fused  ferro- 
chrome  has  to  pass.  In  this  wav,  ferro-chrome  practically 
free  from  carbon  is  obtained.  The  ])rocess  may  be  carried 
out  in  a  single  operation,  the  ore  being  mixed  with  carbon- 
aceous material,  iron  oxide,  and  fluxes,  and  the  mixture 
smelted  above  a  layer  of  iron  oxide. — A.  S. 

Ferro-mulybdtnum  :    Process  for  the  manufacture  of . 

H.  W.  C.  Annable  and  The  Ferro  Allovs  Syndicate, 
Ltd.  Fr.  Pat.  3TO.<54.5,  Oct.  20,  1906."  Under  Int. 
Con  v..  March   1,   1906. 

A  MiXTiRE  of  finely-ground  molybdenite  with  an  alkali 
carbonate  or  alkali  hydroxide  or  both,  i-s  heated  in  a  rever- 
beratory  furnace  to  ju.st  below  its  melting  point,  in  an 
oxidL'iing  atmosphere.  The  resulting  product,  consisting 
of  a  mixture  of  alkali  sulphate  and  molybdate,  together 
with  exce.<«  of  alkali,  is  lixiviated  with  water,  the  solution 
is  heated,  and  molybdate  of  iron  precipitated  by  the 
addition  of  an  iron  salt.  This  is  removed  from  the  solution, 
dried,  and  reduced  to  ferro-molybdenum  by  heating  to 
dull  redness  in  a  current  of  producer-gas  or  water-gas. 

— A.  S. 

Auriferous  arsenic  or  antimont/  ores  ;    Tre-^Umenl  of . 

f^oc.  Savignv  pcre  et  flLs.  Fr.  Pat.  370,783,  Ilcc.  27, 
190.'}. 

The  finely-ground  o.-e  is  mixed  with  8 — 20  i)cr  cent,  of 
pitch  or  tar,  and  the  mixture  formed  into  briquettes. 
which  are  dried  in  the  air.  These  briquettes  are  worked 
up  in  cupola  fumaccH  in  the  manner  usual  for  arse.nic  and 
antinirmy  ores,  when,  it  is  stated,  the  precious  metals 
become  concentrated  in  the  residue  in  a  condition  very 
suitable  for  further  treatment.— A.  S. 

Tin  ,•    pT'jTfAA  for  the  utrnrtion  of from  ores,  dross, 

residuf^,  and  r^hfr  /it'innifi  rous  tiutterifds.     H.  Branden- 
burg.    Fr.  Pat.  370,35.5,  Oct.  10,  UH)6. 
The   finely   f^,v,<\eTetl    mat(;rial.    preferably  subjected   to 

1^""', .-     .-   ,^f     Huch   as   magnetic   separation, 

»'  igent  al.^o  in  a  fine  state  of  division, 

*'•  <•  to  Huch  a  tem|Krature  that  pre- 

cIlMien  the  formatujn  of  any  »lag,  thereby  avoiding  the 
heavy  lo*i.  of  tin  UHually  contained  in  the  slags  of  ordinary 
*'''  ofM.Tation't.       'I'he  finely  jKjwdered  crude  tin 

tK  1    may  then  \h-  refined  by  chemical,  electro- 

cht .,[  other  meanN. — O.  F.  H. 

Tin  ores  ;    Proetss  for  separniing  the   iron  corUairud  in 

the    inlfrmrduilt    produrin  of  Ou    tnntmtnt  of and 

in    rf^tdutx,   uliiqn,   hnrdhad,    jmlty  jxiwLr,   dross,  and 

[  flue  dust.  H.  Brandenburg,  t'r.  Pat.  370,356,  Oct  10 
1W>«. 


Ths  materials  are  smelted   with  silicate  of  tin,   or  Hla 


containing  silicate  or  oxides  of  tin.  The  tin  in  the  residues, 
&c.,  and  the  tin  in  the  slag  added  is  obtained  as  metal,  and 
the  iron  remains  as  silicate  in  the  slag. — 0.  F.  H. 

Zinc   ores   or    zinc   sulphide ;     Direct   transformation   of 

sulphurised into    metallic    zinc,    with    titilisation 

of  the  sulphur  and  recovery  of  the  flux  used  for  the  desul- 
phurisation.  Rheinisch-Nassauischo  Bergwerks  und 
Hutten  Akt.-Gcs.     Fr.  Pat.  370,503,  Oct,  15,  1906. 

See  Eng.  Pat.  24,096  of  1906 ;  this  J.,  1907,  98.— T.  F.  B. 

Soldering ;    Composition  for .     J.   W.    Bagger.     Fr. 

Pat.  370,706,  Oct.  23,  1906. 

An  alloy  of  tin  and  lead,  to  which  may  be  added  antimony, 
bismuth,  or  cadmium  (for  raising  or  lowering  the  melting 
point  of  the  resulting  product)  is  ground  to  a  fine  powder 
under  the  action  of  heat  and  a  vacuum,  and  then  mixed 
with  lactic  acid  and  glycerin  to  obtain  a  plastic  mass 
suitable  for  soldering. — A.  S. 

Cement  mxjtde  from   blast-furnace   slag   and   other  similar 
materials ;     Process    for     accelerating     the    setting     of 

hydraulic  .     Konigshofer  Cement-Fabrik  Act.-Ges. 

Fr.  Pat.  370,939,  Oct.  29,  1906.     IX.,  page  257. 

Slags  of  required  character  and  composition  ;    Process  for 

the  formation  of in  the  treatment  of  ores  and  other 

materials  in  the  presence  of  carbon  and  boric  acid.  H. 
Herrenschmidt.     Fr.  Pat.  371,019,  Nov.  2,  1906. 

This  invention  is  a  modification  of  the  process  called  the 
"  boro-carbon  process,"  described  in  Fr.  Pat.  369,878 
of  1906  (this  J.,  1907),  with  the  object  of  altering  the  com- 
position of  the  slag  as  required  in  order  to  give  a  readily 
saleable  by-product.  Thus,  in  the  treatment  of  bauxite 
by  the  boro-carbon  process,  artificial  corundum  is  obtained 
as  slag ;  but  by  adding  magnesia  or  a  salt  of  magnesium 
to  the  charge,  the  .slag  is  altered  to  an  easily  utilisable 
aluminate  of  magnesium,  without  interfering  with  the 
production  of  metal.  In  a  similar  way,  by  adding  limo 
to  a  charge  containing  phosphoric  iron  ores,  phosphates 
of  lime  for  agricultural  purposes  may  be  obtained.  It  is 
also  claimed  that  very  poor  ores  may  be  profitably  treated 
by  this  process.  Thus,  clays  containing  small  quantities 
of  iron  may  be  treated  in  the  electric  furnace  by  the  boro- 
carbon  process,  modified  by  the  addition  of  iron  in  sufficient 
quantity  to  collect  all  the  iron  reduced  from  the  clay  and 
to  alloy  with  all  the  .silicon,  the  alumina  being  left  in  a  state 
of  purity  as  corundum. — 0.  F.  H. 


XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY. 

{Continutd  from  page  210.) 

(^.)— ELECTRO  CHEMISTRY. 

Lead  ;   Electrolytic  determination  of .     G.  Vortmann. 

XXIIL,  page  281. 

English  Patents. 

Filaments  for  incandescent  electric  lamps.  A.  Bourdos, 
R.  Rothschild,  and  J.  W.  Sutcliffe.  Eng.  Pat.  11,279, 
May  14,  1906.     II.,  page  248. 

Galvanic  elements    [batteries]  ;     Primary .       E.    W. 

.lungner.      Eng.    Pat.     l.'),727,   July   11,    1906.     Under 
Int.  Con  v.,  July  12,  1905. 

Tm.s  invention  relates  to  a  primary  battery,  the  anode  of 
which  consists  of  pieces  of  amorphous  carbon  placed  on 
the  bottom  of  a  suitable  vessel,  a  {Xirforatecl  disc  of 
lead  or  other  heavy  conductive  material,  indifferent  to  the 
electrolyte,  iieing  placed  over  and  kej.t  jjressed  against 
the  surface  of  the  anode.  The  inactive  conductive  portion 
of  the  cathode  consists  of  j)orous,  j)referably  crystalline, 
grai)hite,  which  may  be  mixed  w.th  other  substances,  the 
mass  being  "  bricked  "  in  a  suitable  manner  and  perforated. 
The  cathode  is  depolarised  by  means  of  the  oxygen  in  tho 
air,  the  latter  being  intrwluced  in  a  mechanical  way  into  the 
cathode.     The  electrolyte  consists  of  highly  concentrated 
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sulphuric  acid  (containing  at  least  over  50  per  cent,  of 
H2SO4),  and  the  acid  is  heated  by  steam  to  a  temperature 
above  that  of  the  surrounding  atmosphere.  Other 
substances,  which  have  the  property  of  taking  up  and 
delivering  oxygen  during  electrolysis,  may  be  mixed  with 
the  electrolyte  surrounding  the  cathode,  a  partition  of 
porous  conductive  material,  such  as  "  bricked  "  graphite, 
being  interposed  between  the  electrodes.  The  partition 
is  in  conductive  communication  with  the  cathode,  for  the 
purpose  of  depriving  the  oxidising  .substances  of  the 
€lectrolyte  of  their  depolarising  property  by  the  diffusion 
through  the  partition,  thereby  avoiding  local  reactions  at 
the  anode.  The  latter  may  consist  of  a  mixture  of  pulver- 
ised amorphous  carbon  and  finely  divided  crystalline 
^aphite,  the  mixture  being  formed  in  a  suitable  manner 
into  bricks. — B.  X. 

Electrodes  for  electrolytic  purposes.  P.  Ferchland,  Berlin. 
Eng.  Pat.  24,806,  Nov.  5,  1906.  Under  Int.  Conv., 
Nov.  9,  1905. 

Lead  peroxide  is  deposited  electrolytically  in  a  compact 
form  from  solutions  of  lead  salts  on  all  sides  of  suitable 
conductors,  the  latter  being  rotated  around  their  own  axes 
■during  deposition  ;  the  conductors  are  afterwards  removed. 

— B.  N. 

Nitric  oxide  ;   Apparatus  for  producing hy  electricity. 

I.    Moscicki,    Fribourg,   Switzerland.     Eng.    Pat.    3583, 
Feb.  13,  1906. 

See  Ft.  Pat.  369,387  of  1906  ;  this  J.,  1907,  157.— T.  F.  B. 
French  Patents. 

Wood  for  use   in  electrochemical  apparatus  ;    Method  of 

preparing .     Q.  Marino  and  E.  W.  Barton- Wright. 

Fr.  Pat.  370,457,  Oct.  13,  1906. 

See  Eng.  Pat.  20,143  of  1905  ;  this  J.,  1906,  1052.— T.  F.  B. 

Furnaces;     Electric    with    transformers.      A.     R. 

Lindblad  and  0.  Stalhane,  Sweden.     Fr.  Pat.  370.583, 
Oct.  18,  1906.     Under  Int.  Conv.,  May  8,  1906. 

Electric  furnaces,  with  transformers,  are  provided  with  a 
core  of  laminated  iron,  the  laminaj  being  arranged  in  such 
a  manner  that  the  lines  of  force  pass  through  a  great 
number  of  the  laminae.  The  core  may  be  constructed  of 
laminae  with  a  transverse  triangular  section,  the  plane  of 
which  is  parallel  to  the  plane  of  the  external  surface  of 
the  core.  Each  lamina  is  of  such  a  section  that,  when  the 
parts  are  assembled,  channels  are  formed  at  the  interior 
of  the  core  for  the  circulation  of  a  cooling  agent. — B.  N. 

Tissue  impenetrable  to  Rontgen  rays  ;  Preparation  of  a . 

W.  Meisel.    Fr.  Pat.  370,635,  Oct.  20,  1906.  V.,  page  253. 

Tungsten  or  molybdenum  incandescence  filaments  ;    Process 

for  making  uniform .     J.  Lux.     Fr.  Pat.  371.148, 

Nov.  6,  1906.     II.,  page  250. 

Purification    of   liquids    [water'] ;     Electrolytic    apparatus 

for  the .     Hinkson  Electric   Liquid  Purifying  Co. 

Ft.  Pat.  370,281,  Oct.  6,  1906.     XVIII^.,  page  273. 

Electrolysis    of    liquids ;     Apparatus    for    the .     E. 

Weichert.     Fr.   Pat.   370,718,   Oct.   23,   1906. 

This  invention  relates  to  a  method  of  circulating  the  liquid 
to  be  electrolysed  through  a  winding  pipe  placed  hori- 
zontally in  a  refrigerating  chamber.  The  upper  points  of 
the  pipe  open  into  the  cells  containing  the  electrodes, 
the  extremities  of  each  ayive  opening  into  two  different 
but  adjacent  cells.  A  basin  is  divided  into  ceils  by  means 
of  partitions.  The  electrodes  are  fixed  to  conductors  of 
U-form,  one  arm  of  each  carrying  a  positive  electrode 
and  the  other  the  negative,  the  positive  and  negative 
dipping  into  adjacent  cells. — B.  N. 

Nitrogen;    System  of  apparatus  for  manufacture  of  com- 

i.  pounds    of .     Chem.     Fabr.     Buckau.     Fr.     Pat. 

I  370,977,  Oct.  31,  1900. 

The  invention  relates  to  a  system  of  magneto-electric 
apparatus  designed  for  the  production  of  compounds  of 
nitrogen  by  the  treatment  of  air  or  other  suitable  mixture  of 


nitrogen  and  oxygen,  by  means  of  a  flame  of  high  tension. 
The  electrodes  are  so  disposed  in  a  magnetic  field  that  tho 
lines  of  force  cut  normally  the  arcs  constituting  the  flame. 
Such  electrodes  form  the  sides  of  an  annular  opening  of 
uniform  size  across  which  the  gaseous  mixture  to  be  treated 
is  compelled  to  pass. — E.  S. 

{B. )— ELECTRO-METALLURGY. 

Nickel   and   cobalt ;    Distillation   of .     H.    Moissan. 

Annalen,  1907,  351,  510—513. 

The  distillation  of  nickel  and  cobalt  in  the  author's  electric 
furnace  is  described.  From  150  grms.  of  pure  nickel 
heated  for  five  minutes  by  a  current  of  500  amperes  at 
110  volts.,  56  grms.  of  metal  distilled  over.  In  another 
experiment,  200  grms.  of  nickel  distilled  over  completely 
in  nine  minutes.  Under  similar  conditions,  21  grms. 
distilled  over  from  150  grms.  of  piure  cobalt  in  five  minutes. 
From  the  relative  amounts  of  the  metals  which  distilled 
over,  the  author  concludes  that  there  is  a  greater  difference 
between  the  boiling  points  of  nickel  and  cobalt  than 
between  their  melting  points  (nickel  1470°  C.  ;  cobalt, 
1530°   C.).— A.  S. 

English  Patents. 

Separation  [electrical]  of  particles  of  different  dielectric 
capacities.  H.  M.  Sutton,  London.  Eng.  Pat.  2993, 
-Feb.  7,  1906. 


This  invention  relates  to  a  process  of  separating  powdered 
materials  having  different  dielectric  capacities,  and  con- 
sists in  feeding  the  materials  on  to  an  electrically  grounded 
conveyer,  through  a  field  in  which  a  silent  electric  discharge 
takes  place,  whereby  certain  particles  acquire  a  residual 
polarity,  and  adhere  to  a  greater  or  lesser  extent  to  the 
conveyer.  The  material  is  fed  from  a  hojiper,  A.  on  to  a 
distributer,  comprising  a  pan,  A-*,  which  shakes  in  a 
direction  at  right  angles  to  the  axis  of  the  roller,  O,  and  a 
grooved  or  fiutcd  tray,  F,  which  shakes  in  a  direction 
parallel  to  the  axis  of  the  roller.  An  electric  heater,  N, 
is  arranged  to  heat  the  nuiterials  before  they  reach  the 
dielectric  separator.  The  latter  consists  of  a  rotating 
roller  or  conveyer,  G,  and  an  electrical  charging  device, 
comprising  a  coiiductor,  H,  provided  with  a  series  of  sharp 
raetaUic  points,  H^,  from  which  an  electrical  discharge 
takes  place  to  the  conveyer,  the  rod,  H.  being  connected 
to  one  pole  of  an  electrostatic  generator.  A  releasing 
conductor,  H^,  near  the  opposite  side  of  the  roller,  is 
connected  to  the  other  pole  of  the  generator.  An  inter- 
rupter may  be  connected  by  a  line  to  the  charging  device, 
H,  the  former  comprising  a  rotating  slotted  disc,  or  two 
slotted  discs  relativelv  atljustable  to  each  other  in  order 
that  the  lengths  of  "the   oiKjnings  of  the  slots   may   be 
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diiuinUheil  or  increased.  The  sejvarateti  particles  are 
delivemi  bv  adjustable  plates.  I  and  1*.  into  shoots,  I*, 
12.  and  P.-B.  X. 

EUetro-depo^^iting  appitratii.t.     W.  Hartnell,  Ix-eds.     Eng. 
Pat.  8712.  April  11.  HKHi. 

Copper  or  other  metal  is  electrolytieally  deposited  on  a 
revolving  horizontal  cylinder,  wliich  is  immersed  in  the 
eloitrolytc  above  the  level  of  the  axle  of  the  cylinder. 
In  onler  that  the  ilriviiisj  jjcar  may  be  placed  outside  the 
bath,  the  a.\le  of  the  cylinder  jirojects  through  slots  in  the 
sides  of  the  bath,  and  the  .-"lots  are  closed  by  slides.  By 
means  of  chaml>er>  outside  the  bath,  and  ailjoining  the 
slots,  the  latter  ma_\  1h>  utiiist>(l  as  overtlow  oiitices.  A 
suitable  sleeve  jms-st-s  over  the  axle  to  insulate  it  at  the 
place  where  it  i>asx's  through  the  slots,  and  rings,  which 
may  form  |«»rt  of  the  sleeve,  aiv  ]>laccd  just  outside  the 
bath,  and  these,  by  centrifugal  action,  prevent  the  electro- 
lyte from  piK«sing  along  the  axle  to  the  driving  gear. — B.  N. 

French  I'atents;. 

Copper  and  other  metals  ;   Formation  of  (.hrlrofi/dc  deposil-'i 

of .     S.  O.  Cowper-Coles.     Fr.  I'at.  .37 1 . 1 1 2,  Xov.  5, 

1906.     Under  Int.  ton  v..  April  12,  IDOG. 

Skx  Eng.  Pat.  8924  of  190G ;  this  J.,  1907,  158.— T.  F.  B. 

Alloys  of  copper  and  tin  ;    Process  for  separating  the  de- 
menti of  .     E.   A.   Campagne.     Fi.   Pat.   361,984, 

Dec.  13,  1905. 

The  j)r<xess  is  an  electrolytic  one,  the  copj)er  being 
obtaineil  in  a  state  of  jiurity  by  the  usual  method  of  electro- 
lytic refining,  whilst  the  tm,  in  the  form  of  hydrated  oxide 
mixed  with  lead  sulphate,  coi)j)er,  arsenic,  antimony,  and 
silver,  remains  as  a  residue.  The  residue  is  washed,  dried, 
and  dis.M)lve<l  in  a  10  i)er  cent,  solution  of  caustic  soda, 
and  th*'  foreign  metals  in  the  solution  are  precipitated  by 
•      '  '       exactly    necessary    quantity    of    suij)hide    or 

ic  of  .soflium.     The  juire  stannate  solution  is 

1 -   ;iolysed.  using  sheet  iron  anodes  and  tin  or  tin 

plate  cathodes.     The  E.M.F.  required  is  2-5  to  2-8  volts. 

— O.  F.  H. 

Zinc  ;   Electrolytic  extraction  of from  its  ores.      C.  J. 

Tossizza.     Fr.  Pat.  370,803,  Dec.  30,  1905. 

Salts  of  zinc  are  electrolysed,  using  insoluble  anodes,  in  a 
rat  divided  into  two  compartments  by  a  porous  diaphragm. 
The  solution  in  the  anode  compartment  is  saturated  with 
^ulphurou»•acid  to  act  as  a  depolariser,  in  order  to  permit 
eh«  trolysis  to  Le  carried  on  with  a  low  and  constant 
voltage.  Around  the  cathode  is  maintained  a  liquid 
charged  with  substances  which  will  neutralise  the  free 
*ulphuri'>  acid  produced  at  the  anodes.  PJvolution  of 
hydrogen  at  the  cath<xle  is  thusavoided,  and  good  deposits 
of|zinc  are  obtained. — B.  X.  (?. 

Orta ;  [Electrical]  Process  and  api>aralus  for  the  reduction 

of  .     SI.   Ruthenburg.     Fr.   Pat.   37(t.300,   Oct.    8. 

1906. 

Thls  invention  relates  to  a  jirocess  of  reducing  ores,  and 
c(^n^il^t^L  in  first  melting  a  mass  of  ore,  e.g.,  oxide  of  iron, 
and  maintaining  it  in  a  fltijd  condition  by  means  of  the 
<I'-<tric  furrent.  Whilst  the  maHs  is  kept  in  the  molten 
'  •  i.'litK/n.  there  itt  injected  into  it  a  suitable  agent  to 
'  'ii.bme  with  the  constituent  whif  h  it  is  desired  to  remove. 
y>T  instance,  oxygen  is  removed  from  iron  ores  by  injection 
f/f  'arisen  monoxide,  and  sulphur  from  sulphide  ores  by 
injection  of  air.  The  elecrtrr^des  consist  of  metallic  tubes, 
and  nr-  jrt-ovided  at  their  lower  ends,  where  they  come 
K  •    with    the    molten    material,    with    refractory 

/  -  of  carU/n.  each  of  the  latter  Ijeing  fixed  in 

!  ffi'fins  of  a  threaded  <  oliar.     The  electrodes 

'    ;   •    '1   are  ffx>led    by  a   suitable   refrigerating 
■    •    •  .t,'  -  carrying  the  latter  passing  through  caps 
'    the  ujijxfT  ends  of  the  electrfxles.       The  elec- 
'  '■  -iipi^orted  indejK-ndently  of  thf  furnace,  so  that 

'  U-  raiM-d  or  lowered,  and  thus  adapted  to  the 

'    liquid.     An  overflow  siphon  is  provided  for 
w... ..  .  /  ,.j''  the  metal. — ]{.  X. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Co)iliniicd  from  page  212.) 

Njavc  butter.     K.  Wedemevcr.     Chem.  Rev.  Fctt- u.  Harz- 
Ind..  1907,  14,  35— 3G. 

Xjave  butter,  or  njari  oil,  is  obtained  from  the  seeds  of 
Mimitsops  vjave,  a  West  African  tree,  belonging  to  the 
family  of  Sapotacefc.  to  which  also  belongs  the  tree  yielding 
shea  butter,  which  this  fat  resembles.  The  seeds  examined 
by  the  author  weighed  from  10  to  15  grms.  each,  the  shells 
constituting  about  a  third  of  the  amount.  The  white 
kernels  yielded  about  50  per  cent,  of  fat  by  extraction 
with  ether,  and  the  residue,  which  had  a  bitter  taste, 
contained  19-74  per  cent,  of  proteids.  The  fat  was  a 
white  solid  at  the  ordinary  temperature.  When  melted 
and  cooled,  it  began  to  form  a  deposit  at  31°  C,  and  at 
19°  C.  solidified  to  a  butter-like  mass.  It  had  a  slightly 
rancid  odour,  recalling  that  of  shea  butter.  Analysis  gave 
the  following  results  :—Sp.  gr.  at  40°  C,  0-8979;  acid 
value,  38'1  ;  saponification  value,  185-3  ;  iodine  value, 
56-1;  Reichert-Meissl  value,  1-2;  Hehner  value,  90- 1  ; 
acetyl  value,  13-4;  Maumene  test,  55"  C.  ;  Zeiss  butyro- 
refractometer  at  40^  C,  52-0  (D=  1-4606);  soliditication 
point  of  fatty  acids.  44-1°  C  ;  melting  point  of  fatty  acids, 
46-6°  C.  ;  neutralisation  value  of  fatty  acids,  201-7;  and 
i    unsaponifiable  matter,  3-66  per  cent. — C.  A.  M. 

Chinese  wood  oil  [tung  oil].     W.  Normann.     Chem.-Zeit. 
,  1907,  31.  188. 

Chinese    wood    oil   remained    practically    unaffected    by 

exposure  to  light  for  one  week  in  a  sealed  glass  tube. 

On  saponifying  the  oil,  the  clear  soap  solution  remains 

unaltered  if  kept  in  the  dark,  but  on  exposure  to  light, 

I    fine  crystals  gradually  separate.      The  free  fatty  acids  are 

also  sensitive  to  light,  and  become  polymerised.  On  heating 

the  oil  to  300° — 320°  C.  m  a  sealed  tube,  polymerisation 

■    proceeds  fiu'ther,  and  is  accompanied  by  slight  decomposi- 

i    tion.     Oil  which  has  become  solid  by  exposure  to  light; 

undergoes  further  change  on  heating,  but  oil  already  jioly-. 

merised  by  heat  is  not  affected  by  exposure  to  light. — A.  S. 

Kola  nut ;  Occurrence  of  a  lipolytic  en  zyme  in .  H.Mast- 

baum.     Chem.  Rev.  Fett-  u.  Harz-Ind.,  1907, 14,  5—7  ; 
31—34;  44—46. 

The  kola  nut  contains  a  lipolytic  enzyme  (kola-lipasc), 
which  differs  from  the  vegetable  lipases  hitherto  described 
in  the  fact  that  its  activity  is  considerably  checked,  or  even. 

;  destroyed,  by  the  presence  of  dilute  acids,  or  by  water 
alone.  The  enzyme  has  been  found  to  act  upon  olive, 
cottonseed,  sesame,  arachis,  almond,  nut,  castor,  and 
curcas  oils,  and  upon  cacao  butter,  the  amount  of 
fatty  acids  liberated  in  two  days  by  the  action  of  4  grms. 

1  of  kola  meal  upon  20  c.c.  of  the  respective  oils  ranging 
from  2-25  per  cent,  to  4-50  per  cent,  (calculated  on  the 

;  original  oil).  The  amount  of  oil  hydrolysed,  appears 
to  be  in  approximately  direct  proportion  to  the  quantity 
of  kola  used.  Thus,  in  experiments  in  which  20  c.c.  of 
olive  oil  (containing  0-4  per  cent,  of  free  fatty  acids)  were 
treated  for  tw'o  days  with  different  amounts  of  kola  meal, 

;  the  following  amounts  of  fatty  acids  were  found : — With 
1  grm.  of  kola,  1-6  per  cent.  ;  2  grms.,  2-75  per  cent. ; 
5  grms.,  5-8  per  cent.  ;  8  grms.,  8-2  per  cent.  ;  9  grms., 
9-2  per  cent.  ;  and  10  grms.,  9-9  per  cent.  The  amount 
of  hydrolysis    reached,  rises    rapidly    at    first    with    the 

,  increase  in  the  time  of  digestion,  but  after  some  time  a 
state  of  equilibrium  is  reached.  The  more  free  acid  the 
original  oil  contains,  the  weaker  the  action  of  the  enzyme. 
The  enzymic  activity  is  promoted  by  heat — up  to  60°  C. ; 
it  is  completely  destroyed  by  heating  the  kola  meal  for  two 
hours  at  104°  C.  Small  quantities  of  sodium  chloride, 
potassium  chloride,  potassium  bromide,  ])otassium  sul- 
jihate,  ammonium  suli)hate,  potassium  ferrocyanide, 
potassium  permanganate,  magnesium,  nickel,  iron,  cobalt, 
manganese,  zinc,  and  copper  sulphates,  citric  and  tartaric 
acids,  saccharose,  dextrose,  urea,  and  benzene  do  not 
destroy  the  activity  of  kola  lipase  ;  but  the  following 
Bubstances  have  an  injurious  effect : — Potassium  cyanide, 

I    calcium    chloride,    mercuric    chloride,     bismuth    nitrate. 
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phosphorus  pentoxide,  arsenic,  water,  dihite  acids,  dilute 
sodium  hydroxide  solution,  alcohol,  and  chloroform. 
The  lipolytic  action  is  stimulated  bj^  the  addition  of 
potassium  chromate,  salicylic  acid,  ether,  and  petroleum 
spirit.  Enzymes  resembling  kola-lipase  in  their  action 
are  found  in  small  quantity  in  maize,  edible  chestnuts, 
and  mace  nuts,  in  somewhat  greater  proportion  in  oats, 
and  in  considerable  quantity  in  black  pey)y)er.  CoSee 
and  cacao  beans,  nuts,  almonds,  wheat,  rye,  barley,  malt, 
and  beans  do  not  contain  lipolytic  enzymes. — C.  A.  ]\[. 

Fats  ;  Enzymic  liydrohjsis  of .     E.  Hover.    Z.  phvsiol. 

Chem.,  1907,  50,  414.   Woch.  f.  Brau.,  1907'  24,  117—118. 

The  sudden  development  of  acid  that  occurs  when 
crushed  castor  seeds  are  mixed  with  water  is  due  to  the 
action  of  an  enz3'me  and  not  to  bacterial  action.  This 
formation  of  acid,  which  precedes  the  action  of  the  lipase 
upon  the  oil,  is  promoted  by  adding  to  the  mixture  a  suit- 
able acid,  preferably  that  formed  in  the  seeds  them.selves. 
The  acid-forming  enzyme  is  soluble  in  water,  and  the 
author's  experiments  on  the  lines  of  Buchner  and  Meisen- 
heimer  (this  J.,  1904,  262  ;  1905,  246),  show  that,  apart 
from  small  quantities  of  formic  and  acetic  acids,  lactic 
acid  is  the  main  product,  whilst  there  is  also  some  carbon 
dioxide  formed.  Acetic  acid  is  equally  serviceable  as  a 
stimulant  of  the  enzymic  action.  The  author  has  made 
further  attempts  to  isolate  the  lipolytic  enzyme  (this  J., 
1904,  550  ;  1905,  677).  It  can  be  separated  in  the  form 
of  an  emulsion  by  treating  the  crushed  castor  seeds  with 
a  solvent  for  oils,  and  the  turbid  product,  which  is  very 
active,  is  termed  "'  ferment-oil  "  by  the  author.  Freshly- 
expressed  castor  oil  also  contains  a  large  proportion  of 
the  enzyme.  When  castor  seeds  are  ground  with  water  and 
then  expressed,  an  emulsion  is  obtained  containing  both 
the  acid-producing  enzyme  and  the  lipase.  On  now 
leaving  the  liquid  to  ferment  at  14'  C,  the  emulsion 
separates,  yielding  a  thick  scum  upon  the  surface,  con- 
sisting of  about  38  per  cent,  of  ricinoleic  acid,  4  per  cent. 
of  proteids,  and  58  per  cent,  of  water.  The  lipolytic 
enzyme  thus  concentrated  is  very  sensitive  to  the  action 
of  acids  and  salts,  such  as  manganese  sulphate,  which, 
added  in  minute  quantity,  stimulate  its  action.  It 
keeps  well  in  the  cold,  but  has  not  been  obtained  in  the 
form  of  a  drv  powder.  (See  also  this  J.,  1902,  1541  ;  1903, 
639,  805,  873,  10  J4,  1137 ;  1904,  259,  614,  1152.)— C.  A.  M. 

Cape  berry  wax:      Bull.   Imp.   Inst.,    1906,   4,   300—301. 

This  wax  is  probably  derived  from  one  of  the  species  of 
myrica  growing  in  South  Africa,  and  in  its  general  charac- 
teristics resembles  myrtle  wax  obtained  from  M.  cerifera. 
Thus,  a  sample  examined  gave  the  following  results  : — 
Sp.  gi-.  at  99  C,  0-8741  ;  m.  pt.,  40-5  C.  ;  acid  value, 
4*09;  saponification  value,  211-1;  iodine  value,  1-06; 
ra.  pt.  of  fatty  acids,  47-5"  C.  ;  and  mean  molecular  weight 
of  fatty  acids,  230-1.  Samples  were  submitted  to  two 
manufacturing  firms  for  valuation.  One  of  these  re- 
ported that  the  wax  was  unsuitable  for  candles,  but  yielded 
a  hard  white  soap.  They  estimated  its  value  at  two-thirds 
to  three-quarters  that  of  ordinary  tallow.  The  second 
firm  offered  to  buy  a  trial  consignment  of  10  tons  at  a 
price  not  exceeding  £29.  Although  ample  supplies  of 
the  wax  are  available,  there  is  as  yet  no  proper  organisa- 
tion for  collecting  it  at  the  right  season. — C.  A.  M. 

Paraffin  ;     Determination   of in    the    nnsaponifiable 

matter  from  animal  fats.     J.  Lewkowitsch.    Chem.  Rev. 
r  Fett-  u.  Harz-Ind.,  1907,  14,  51. 

The  author  confirms  the  value  of  Polenske's  method 
(see  page  271),  and  shows  that  when  a  mixture  of  90  per 
cent,  of  cholesterol  with  10  per  cent,  of  paraffin  is  acetyl- 
ated  and  recrystallised,  as  in  the  phytosteryl  acetate 
test,  the  paraffin  becomes  concentrated  in  the  later  crystal- 
lisations. When,  however,  the  paraffin  amounts  to  only 
3  per  cent.,  this  method  of  fractionation  is  less  applicable  ; 
thus,  in  the  author's  experiments,  the  first  crystallisation- 
deposit  molted  at  104'— 108°  C,  and  the  fifth  crystallisa- 
tion-deposit at  103° — 108°  C.  In  order  to  avoid  the 
destruction  of  alcohols,  the  following  modification  of 
Polenske's  quantitative  method  is  recommended : — 
The  nnsaponifiable  matter,  separated  in  the  usual  way. 


is  converted  into  acetates  by  Bomer's  method.  If^the 
quantity  of  paraffin  present  is  about  10  per  cent,  ofithe 
unsaponiriable  matter,  it  can  be  detected  by  the  naked 
eye,  floating  on  the  surface  of  the  acetic  anhydride  solu- 
tion, and  with  care  can  be  separated  by  filtration,  washed 
with  absolute  alcohol,  and  weighed.  Smaller  quantities 
of  paraffin  remain  dissolved  in  the  hot  acetic  anhydride 
solution,  and  in  that  case  the  melting  points  of  the  crystals 
successively  obtained  are  determined  in  the  usual  way. 
If  the  melting-points  of  the  successive  crystallisation- 
deposits  are  abnormal,  paraffin  should  be  looked  for. 
When  the  original  fat  contained  only  about  0-005  to  0-01 
per  cent,  of  paraffin,  the  phytosteryl  acetate  test  may 
have  been  rendered  imcertain.  In  such  cases  the  author 
unites  all  the  crystals  with  the  alcoholic  mother  liquors, 
and  evaporates  the  whole  to  drvTiess.  The  residual 
mixture  of  acetates  and  paraffin  is  then  saponified  with 
alcoholic  potassium  hydroxide  solution,  and  the  soap 
solution  extracted  with  ether.  The  residue  from  the 
ethereal  extract  can  then  be  saponified,  and  the  result 
should  afford  a  valuable  indication,  as  is  shown  in  the 
following  table  : — 


Saponification  values. 


. 

Calculated 

Found. 

Cholestery!  acetate   

135-5. 

- 

1.  Cholestervl   acetate.   0-1146  grm. 

-1-   Paraffin.  0-0100  prm 

2.  Cliole^tervl  acetatp,  0-1138    srm. 

+  Paraffin,  0-0200  urm 

124-6 
115-2 

121-5 
117-3 

Lastly,    the    paraffin    can    be    determined    in    a   fresh 
ethereal  solution  by  Polenske's  method. — C.  A.  M. 

Saponification  process  ;   Theory  of  the .     R.  Fanto  and 

M.  J.  Stritar.     Annalen,  1907,  351,  332—343. 

The  authors  give  an  account  of  some  preliminary  experi- 
ments made  with  a  view  of  studying  the  course  of  saponi- 
fication in  homogeneous  alcoholic  solutions.  Quantities 
of  10  grms.  of  rape  oil  (acid  value,  2-4;  glycerol,  9-3  per 
cent.)  were  each  treated  with  10  c.c.  of  N/2  or  •2A^  alcoholic 
potassium  hydroxide  solution,  and  after  different  periods 
of  time  the  reaction  was  stopped  by  iKlding  excess  of  acetic 
acid.  The  total  quantity  of  glycerin  set  free  was  deter- 
mined bv  Zeisel  and  Panto's  method,  this  J..  1902.  992  (see 
also  Lewko\v-itsch.  this  J..  1903,  576).  and  from  the 
difference  between  this  and  the  amount  equivalent  to  the 
alkali  consumed,  the  amount  liberated  owing  to  the  for- 
mation of  ethvl  esters  of  the  fatty  acids  was  estimated. 
With  both  N/2  and  2-Y  alkali,  nearly  the  whole  of  the 
glycerin  was  set  free  after  one  hour  ;  towards  the  end  of 
the  reaction,  the  relative  proportion  of  glycerin  liberated 
owing  to  the  formation  of  ethyl  esters  showed  a  distinct 
fall.  In  the  residue  the  authors  were  able  to  isolate 
erucic  acid  and  arachidic  acid  (this  J.,  1898,  673,  853. 
1107;   1899,  1031  ;   1900,  "254;   1906,  856).— A.  S. 

Lard ;    Examination   of .     E.    Polenske.     XVIII.l.. 

page  271. 

English  Patents. 

Pais  or  fattij  substances,  or  the  like  ;    Cooling  melted  . 

B.  McL.  Sliddleton,  P]ast  Molcsev,  A.  E.  Iveson,  Gains- 
borough, and  A.  R.  Wilson,  Brighton.  Eng.  Pat.  3521, 
Feb.  13,  1906. 

The  fat  is  maintained  in  a  molten  state  in  a  vessel,  one 
side  of  which  is  formed  by  a  moving  endless  band  or 
revolving  drum.  Means  are  provided  for  cooling  the 
travelling  band,  and  for  removuig  the  solidified  film  of  fat 
from  the  same,  knives  and  .scrajwrs  serving  the  latter 
purpose.  The  supplv  of  melted  fat  is  kept  at  a  constant 
level  in  the  vessel  l)v  means  of  a  ball-cock  on  the  supply- 
pipe.  (See  also  Eng.  Pat.  25,868  of  1903  ;  this  J.,  1904, 
1153.)— W.  P.  S. 
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XIIL— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  :     INDIA-RUBBER,  &c. 

(Continued  from  pnge  21o.) 

(.4.)— PIGMENTS.  PAINTS. 

English  Patents. 

Paini  :      Manufacture     of     permanenl     white .     J. 

Ephraini.    Berlin.     Eng.    Pat.    10.510.    July    21,    190G. 

Inder  Int.  Conv..  July  24.  IWo. 
See  Fr.  Pat.  368.301  of  190G  ;  this  J..  190G,  122G.— T.F.B. 

Paint  :  Anti-corrosii'v .     R.  J.  Goddard,  New  Barnet. 

Eng.  Pat.  16.833.  July  25.  1906. 
This  invention  relates  to  an  anti-corrosive  paint  consisting 
of  the  following  substances  mixed  together  in  a  suitable 
manner  approximately  in  the  proportions  given  : — 20  lb. 
of  pure  bitumen.  7  lb.  of  boiled  oil.  S  lb.  of  turpentine, 
3i  lb.  of  terebene  driers,  and  2  lb.  of  paraffin  oil.  Before 
application,  the  paint  is  heated,  and  also  the  surface  to 
which  it  is  to  be  applied,  in  order  to  get  rid  of  all  moisture. 
The  paint  may  be  afterwards  covered  with  any  desired 
colour  for  purposes  of  decoration. — B.  N. 

French  Patents. 

Pigment  for  house  painting.     M.  Ramos-Garcia.     Fr.  Pat. 

370,794,  Dec.  29,  1905. 
A  WHITE  pigment,  superior  in  many  respects  to  Avhite 
lead,  is  obtainetl  by  the  reaction  of  a  solution  of  zinc 
oxide  in  ammonia  on  a  mixture  of  antimonic  acid  and 
gelatinous  aluminium  hydroxide.  The  addition  of  a 
small  quantity  of  carbon  bisulphide  facilitates  the  reaction. 
The  product  is  dried  and  pulverised,  and  is  then  used  in 
the  same  way  as  any  other  pigment. — M.  J.  S. 

Lakes    [from    azo    dyeatuffs]  ;     Process    of    making . 

Farbwerke  vorm.  Meister,    Lucius,    und    Briining.     Fr. 

Pat.  370,957,  Jan.  6,  1906. 
Sk«  Eng.  Pat.  27,252  of  1905  ;  this  J.,  1906,  939.— T.  F.  B. 

Lithopone  ;    Rendering resistant  to  light.     H.  Allen- 

dorff.  Fr.  Pat.  370,500,  Oct.  15,  1906. 
The  addition  of  the  oxides,  hydroxides,  or  easily  decom- 
posed 8alt.i.  such  as  the  carbonates  or  soaps,  of  calcium, 
atrontium.  barium,  magnesium,  or  aluminium,  to  lithopone 
at  any  stage  of  its  manufacture,  diminishes  its  sensitive- 
neas  to  light.     (Compare   this  J.,    1906,   768,939,    1226.) 

— M.  J.  S. 

(B.)— RESINS,  VARNISHES. 

Colophony;     "  Autoridntion  "    of .        \\.     p'ahrion. 

Z.  angew.  Chcm.,  1907,  20,  356—361. 

Is  a  former  communication  (this  J.,  1902,  127)  the  author 
Maerted  that  colophony  exposed  to  the  air  in  a  thin  layer 
waa  transformed  into  substances  of  a  peroxide  nature, 
insoluble  in  fietroleum  spirit  ;  anfl  subsequently  (this  .J., 
I9f)4,  32*<)  he  defender!  his  view  against  the  criticisms  of 
Tsrhirrh  and  Studer  (this  J.,  1903,  I2.')0).  Since  then 
be  has  ma/ie  further  exjx-riments,  the  results  of  which 
supfi^irt  his  former  conclusions.  He  finds  that  the 
formula  of  abictic  ai-i<l  (from  American  colophony)  is 
not  Ci»H2;i02,  but  CpoHsflOj.  and  that  it  has  two  double 
bond)!  in  its  moWufc.  When  the  colophony  undergoes 
'*  autoxidation."   there  result,  as   yirimary   products,   two 

V . ...,    j^-roxides   insrdiihle   in    f)etroleum   spirit,   and 

'  formula-.  f\o^izi/h  ""''  ^  /o^zn^^n-  ThcHc  prr- 
•'•  very  unstatile  und  readily  undergo  molecular 
transformation,  yielding  firf*ducts  which  arc  prone  to  de- 
comf>o«iition  with  liberntifm  of  wat^-r,  and  some  of  the 
anhydro-derivatives  thus  i(rrmf<\  are  soluble  in  petroleum 
Mpirit.  The  carboxyl  grouj)  of  the  molecule  is  only  involved 
to  a  slight  extent  in  this  final  decom|»osition,  though  all 
the  |-;rofluft«  of  the  "  autoxidation  "  contain,  like  colo- 
phony itnelf,  iimall  quantities  of  a^^id  anhydrides.  In 
the  author's  opinion  the  great  variations  in  the  acid  and 


iodine  values  of  commercial  colophony  are  probably  due 
to  the  presence  of  variable  quantities  of  neutral  bodies, 
oxyabietic  acias  and  their  anhydro  derivatives  in  addition 
to  abietic  acid.  As  regards  the  bearing  of  this  tendency 
to  "  autoxidation  "  on  the  technical  app  ications  of 
colophony,  it  is  pointed  out  tluvt  in  the  variv  h  industry 
it  can  only  be  advantageous,  and  that  in  the  manufacture 
of  soa])  the  peroxides  first  formed  may  even  hive  a  bleach- 
ing ctTect.  In  the  paper  industry,  however,  it  is  highly 
desirable  that  the  sizing  should  be  as  inert  as  possible, 
so  tliat  it  may  have  no  action  upon  the  fibres.  It  has 
already  been  asserted  tliat  the  quality  of  the  i)apcr  might 
be  injuriously  afYected  by  the  presence  of  colo))hony,  and 
the  author's  experience  tends  to  confirm  this.  Two 
sheets  of  filter  paper  on  which  the  powdered  rosin  had 
been  left  to  undergo  "  autoxidation  "  for  two  and  a  half 
years,  had  become  yellow  and  brittle  in  the  ])laces  in 
contact  with  the  rosin,  whilst  the  outer  edges  were  com- 
pletely intact.     (See   also   this  J.,  1906,  1057.)— C.  A.  M. 

Abietic  acid  ;  Occurrence  of in  rosin  oil.     A.  Tschirch 

and  M.  Wolff.     XX.,  page  276. 

Ukited  States  Patents. 

Wood  ;   Process  for  extracting  products  from  resinous . 

C.  B.  Darrin,  Walla  Walla,  Wash.  U.S.  Pat.  839,119, 
Dec.  25,  1906. 

Steam  is  introduced  imder  pressure  into  a  retort  containing 
resinous  wood,  at  a  temperature  of  about  340"  F.,  the 
products  being  collected  and  separated  by  means  of  their 
specific  gravities.  The  lighter  portions  are  decolorised 
and  clarified  in  a  still  at  a  temperature  of  320°  F.,  the 
turpentine  being  simultaneously  collected.  Subsequently 
dry  heat  is  applied  to  the  residue  in  the  retort  to  expel 
the  pitch.— S.  R.  T. 

Amber  ;    Process  of  utilising  waste .     H.  Thiemann, 

Stolp,  Germany.     U.S.  Pat.  839,336,  Dec.  25,   1906. 

See  Fr.  Pat.  345,196  of  1904  ;  this  J.,  1904,  1226.— T.  F.  B. 

Colours    [dyestuffs]  ;     Compounds    of    organic with 

fatty  acids  [for  printing  inks^  and  process  of  making 
same.  B.  Homolka,  Frankfort,  and  J.  Erber,  Assignors 
to  Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hochst  on  Maine,  Germany.  U.S.  Pat.  839,590,  Dec.  25, 
1906. 

See  Eng.  Pat.  10,079  of  1906  ;  this  J.,  1906,  768.— T.  F.  B. 

French  Patents. 

Oils  and  varnishes  used    in    paints  ;    Substitute  for . 

N.  G.  Liwschitz.  Fr.  Pat.  370,329,  Oct.  9,  1906. 
The  use  of  a  solution  of  colophony  in  mineral  oils,  as  a 
substitute  for  vegetable  drying  oils,  is  claimed,  as  is  also 
the  special  mode  of  j)reparation  which  is  said  to  be  essential 
to  a  satisfactory  result.  This  consists  in  refining  the 
rectified  petroleum  by  treating  it  with  sulphuric  acid, 
subsequently  neutralising  the  acid,  and  filtering  through 
animal  charcoal. — M.  J.  S. 

Plastic    mass    [substitute    for   linoleum    and    rubber]    from 

fibrous  m/Uerial  ;    Manufacture  of  a .     N.  Reif  and 

H.  Gonnermann.  Fr.  Pat.  370,490,  Oct.  15,  1906. 
XIIIC,  page  265. 

(C.)— INDIA-RUBBER,  &c. 

Caoutchouc  ;    Coagulation  of   rubber  latex,  and  the  elastic 

properties    of    pure .     V.    Henri.      Compt.  rend., 

1907,  144,  431—433. 
Latex,  derived  from  Ilevea  brazilicnsis,  was  dinlysed 
through  collodion  membranes,  until  its  conductivity, 
originally  3300x10*,  was  reduced  to  5x10"*,  and  the 
effect  of  various  methods  of  coagulation  uj)on  the  product 
obtained  thereby  from  the  jjurified  latex  was  studied. 
The  author  compares  the  coagulation  process  to  the  prc- 
cij)itation  of  a  negative  colloid,  being  led  to  make  the 
comijarison  by  th(;  obs(;rvation  that  the  globules,  which 
are  of  extreme  sniallness  (0-5 — 2  p  diam.),  collect  about 
the  anode  when  the  latex  is  j)laced  in  an  electric  field. 
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The  main  conclusions  to  be  drawn  from  the  observations 
made  are  three: — (1)  Coagulation  of  rubber  latex  by 
electrolytes  is  brought  about  by  the  positive  ions,  acids 
and  the  salts  of  di-  and  trivalent  metals  being  the  most 
active  agents  (as  in  the  precipitation  of  negative  colloids)  ; 
(2)  weak  coagulating  agents  precipitate  the  rubber  in  a 
pulverulent  or  flocculent  form  ;  powerful  agents  cause  it 
to  separate  inthe  form  of  a  clot  having  a  reticular  structure, 
the  size  of  the  "  mesh"  of  which  varies  with  the  nature  of 
the  agent  employed  ;  (3)  the  elasticity  and  strength  of 
the  rubber  vary  with  the  nature  of  the  coagulating  agent 
employed.  The  following  table  gives  breaking  strains 
and  corresponding  elongations  of  samples  of  rubber 
prepared  by  various  methods  of  coagulation  : — 


Method  of  coagulation. 


Heat  (80°  C.)    

„     (25"  C.)    

Acetic  acid — weak  . 

,,       ,,      — strong 

Trichloracetic  acid  . 

Acid  +  electrolyte  1 . 

2. 


Breaking  strain  | 
(per  sq.  mm.  of 

original  cross-  ;  Elongation, 

sectional  area),  i 


grnis. 

150 

S-5 

190 

7-2 

175 

7-5 

210 

7-1 

325 

6-8 

310 

380 

660 

6-5 

_ 

-E. 

W.  L. 

Rubber  exports  from   Brazil   in   1906.     Bd.    of  Trade  J., 
March    14.    1907.     [T.R.] 

The  "  Brazilian  Review  "  ymblishesthe  following  statistics 
of  the  exports  of  rubber  from  the  Amazon  during  1906, 
with  comparative  figures  for  previous  years.  Of  the 
34,768  tons  exported  in  1906,  2613  tons  were  from  Iquitos 
and  32,155  tons  from  Para  and  Manaos.  The  total 
quantity  exported  in  1906  comprised  16,705  tons  of  fine 
rubber,  3039  tons  of  medium  quality,  8693  tons  of  Ser- 
namby,  and  6331  tons  of  Caucho. 


Years. 


To  Europe. 


To  United 
States  of 
America. 


Total. 


1903 

1904 

tons. 

16,062 

14.335 

18.657 

18,576 

tons. 

15,033 

16,309 

15.260 

16,192 

tons. 
31,095 
30.644 

1905 

1906 

33,917 
34,708 

English  Patent. 

Rubber  goods  ;     Process   of  forming .     F.    Ephraim. 

Torreon,  Mexico.     Eng.  Pat.    15,311.    July   5,    1906. 

See  U.S.  Pat.  819,529  of  1906  ;  thi«  J..  1906,  547.— T.  F.  B. 

French  Patents. 

Plastic    mass    [substitute    for   linoleum   and    rubber]   from 

fibrous  material  ;    Manufacture  of  a .     N.  Reif  and 

IT.   Gonnermann.     Fr.   Pat.   370,490,   Oct.    15,   1906. 

Fibrous  material,  such  as  peat,  wood,  and  waste  textile 
products,  are  finely  divided  and  then  impregnated  with 
ammonia  gas  or  intimately  mixed  with  calcium  hydro.vide. 
Tar,  oils,  and  resins  in  solution  are  then  sprayed  into  the 
material,  under  high  pressure.  By  further  treatment 
with  sulphur  chloride,  nitric  acid,  or  oxygen,  a  plastic 
mass  is  obtained  which  can  be  worked  up  into  any  desired 
condition. — G.  W.  McD. 

Rubber ;     Process   for   the    regeneration   of   old .     A. 

Ti.Kier.     Fi.  Pat.  370,619,  Oct.  19,  1906. 

The  patent  relates  to  a  process  of  regenerating  waste 
rubber,  and  purifying  and  improvins;  the  quality  of 
rubber,  based  on  the  use  of  terj>ireol  or  an  analogous 
oxj'genated  terpene  derivative  as  a  solvent.  It  is  stated 
that  rubber,  whether  vulcanised  or  not,  is  di.ssolved 
slowly  by  cold,  more  rapidly  by  hot  terpineol,  and  that 
from  the  solution  the  rubber  can  lie  recovered,  in  a  pure. 


de-vulcanised  condition,  by  addition  of  a  suitable  pre- 
cipitant. Before  precipitating  the  rubber,  some  of  the 
soluble  impurities  may  be  separated  by  mean.s  of  suitable 
precipitants  (e.g.,  benzene).  The  proce-ss  of  regenerating 
waste  rubber  is  carried  out  in  the  following  manner  : — 
The  material  is  reduced  to  pulp  and  digested  with  terpineol 
(2  parts  to  1  part  of  rubber)  at  1()(P— 150'^  C,  in  a  closed 
vessel  fitted  with  an  agitator.  Soluble  impurities  are 
precipitated  from  the  solution  by  agitation  with  four  times 
its  volume  of  benzene,  the  clear  liquid  is  scjiarated,  the 
benzene  distilled  ofT,  and  the  rubber  precipitated  from 
the  residual  solution  by  alcohol  or  acetone.  If  desired, 
a  solution  of  other  gummy  or  resinous  substances,  such  as 
copal,  in  terpineol  may  be  added  to  the  solution  before 
precipitating  the  rubber. — A.  S. 

India-rubber ;     Process    for    regenerating    old .     A. 

Gentzsch.     Fr.    Pat.    370.871,    Oct.    27,    1906.     Under 
Int.  Con  v.,  Nov.   16.   1905. 

The  patent  relates  to  a  process  of  regenerating  old  vu  - 
canised  india-rubber,  by  powdering  it  and  then  intimately 
mixing  it  with  small  cjuantities  (10 — 20  parts  to  80 — 90 
parts  of  rubber)  of  such  substances  as  resins,  waxes, 
petroleum  residues,  paraffin  wax,  stearine,  and  oils  or 
fats  (preferably  oxidised). — A.  S. 

India-rubber ;    Process  for  the  regeneration  of .     A. 

Gentzsch.     Fr.    Pat.    370,872,    Oct.    27,    1906.     Under 
Int.  Conv..  Feb.  2,   1906. 

Old  vulcanised  rubber  is  reduced  to  a  fine  powder,  mixed 
with  from  1/10  to  1/50  of  its  weight  of  a  solvent  for 
sulphur  (aniline  oil,  tar,  or  a  mixture  of  the  two),  the 
mixture  is  softened  by  heating,  and  worked  up  and,  if 
desired,  vulcanised  (without  addition  of  sulphur  or  with 
only  a  small  quantity)  in  the  same  manner  as  ordinary 
rubber. — X.  S. 


XIV.— TANNING,   LEATHER,  GLUE,    SIZE. 

{Continued  from  page  214.) 

English  Patent. 

Leather  ;  Coating  of .     B.  J.  B.  Mills,  London.     From 

The  Patent  Leather  Co.  of  America,  Newark,  U.S.A. 
Eng.  Pat.  16,598,  July  23,  1906. 

See  Fr.  Pat.  368.383  of  1906  ;   this  J.,  1907,  27.— T.  F.  B. 

United  States  Patents. 

Hides,  skins,  and  the  like  ;  Process  of  tanning .     W.  G. 

Roach,  Cincinnati,  Ohio,  and  A.  C.  Roach,  Newport. 
Ky..  Assignors  to  The  Cincinnati  Clirome  Leather  Cp., 
Cincinnati,  Ohio.     U..S.  Pat.  839,204,  Dec.  25,  1906 

The  process  consists  in  introducing  into  the  fibres  of  the 
hide,  substances  containing  a  tanning  matter  capable  of 
being  liberated  by  interaction  under  suitable  conditions, 
e.g.,  by  heat  or  a  bath  of  hot  grease.  Or,  a  "  reducible 
metallic  substance  "  is  reduced  in  the  fibre  by  means  of  a 
reducing  agent  introduced  in  a  chemically  inactive  con- 
dition, but  which  is  capable  of  interaction  under  con- 
ditions similar  to  the  above.  Thus  the  hides  may  be 
treated  with  a  bath  of  chromic  acid,  then  painted  with 
glucose,  and  immersed  in  a  bath  of  hot  grease. — S.  R.  T. 

Hides  ;  Process  of  tanning .     W.  G.  Roach,  Cincinnati, 

Ohio,   and  A.   C.   Roach,   Newport,   Ky.,   .\ssignors  t? 

The  Cincinnati  Chrome  Leather  Co.,  (,'incinnati,  Ohio 

U.S.  Pat.  839.205,  Dec.  25,  1906. 

In  the  process  described  in  the  preceding  abstract  steam 

may  be  employed  to  bring  about  the  conditions  necessary 

for  the  liberation  of  the  tanning  matter  in  the  skin  fibre. 

— S.  R.  T. 

Hides  ;  Process  of  tanning .     W.  G.  Roach.  Cincinnati, 

Ohio,   and   A.   C.    Roach,   Newport.    Ky.,   Assignors   to 

The  Cincinnati  Chrome   Leather  Co.,   Cincinnati,  Ohio. 

U.S.  Pat.  839.20().  Dec.  25,  1906. 

A    "  reducible    metallic    sub-stance "    such    as   chrom  c 

acid  is  introduced  into  the  skin   fibre.     CJlycerin  or  an 
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orypinic  reducing  agiMit  is  either  simultaneously  introduced 
or  ttxintetl  on  the  surface,  and  the  hides  are  then  stacked 
in  plies  until  rtnluction  takes  place,  after  which  they  are 
washed  and   tinisheil  as  required. — S.  R.  T. 

French  Patents. 

Leather  subftiluie,     Soe.  t'ivile  d'Ktudcs  de  I'lndivhirable 

Crimson.  Fr.  Pat.  37tXtJl(i.  Oct.  li>.  IWO. 
Bands  of  suitable  material,  esinn-ially  the  untearable 
tissues  desoribetl  in  Fr.  Pat.  3-2(i.(«>S  of  15)03.  are  supcr- 
)>osed  and  cemented  together  by  the  aid  of  a  suitable 
adhesive,  preferably  rublH>r  solution.  Tfic  thick  band 
thus  obtained  is  coatwi  with  a  cork  paste,  jirepared  by 
mixini:  tinely-divided  cork  with  rubber  solution,  and  the 
whole  is  vulcanised  bv  one  of  the  ordinary  methods. 

—A.  S. 

Paste  ittmilar  to  size  ;    Proeeis  for  the  tnanufacture.  from 

f<i.»»i'ri.    of  a   eompositioH    in    the   form   of  a .     A. 

Bernstein.  Fr.  Pat.  370.940.  Oct.  29,  190G. 
The  connHX-iition  consists  of  an  intimate  mixture  of  an 
alkali  comiwund  of  casein  with  a  silicate  in  the  colloidal 
condition.  Milk  casein  is  dissolved  in  the  usual  manner 
by  the  aid  of  alkalis  or  alkahne  .salts,  and  an  alkali  silicate 
and  an  aqueous  solution  of  a  salt  such  as  calcium,  barium. 
or  nuicnesium  chloride,  is  added  to  and  intimately  mixed 
with  the  solution.  The  product  is  stated  to  act  as  a 
strong  apglutinant. — A.  S. 


XV.— MANURES.  &c 

(Continued  from   page  214.) 

Artifieial  ftrtUisers  ;  Nature  and  function  of .     A.  D. 

Hall.      Cantor    I^ectures.    J.    Soc.    Arts,     1906-7,    55, 
133—140,  148—154,   178—186.  205—214,  232—239. 

The  soil  can  always  provide  a  sufficiency  of  calcium, 
inai^nesium.  iron,  sulphur,  chlorine,  and  silicon,  but  the 
elements  nitrogen,  phosphorus,  and  potassium  must  be 
replaced  in  the  form  of  fertilisers.  The  manure  required 
cannot,  however,  l>e  ascertained  by  means  of  a  water- 
culture,  because  its  correct  proportions  will  depend,  not 
only  on  the  nature  of  the  plant,  but  also  on  the  amount 
and  availability  of  the  ])lant-food  in  the  soil.  An  average 
crop  of  swedes,  for  instance,  removes  from  the  soil  98  lb. 
of  nitrogen,  22  lb.  of  phosphoric  acid,  and  80  lb.  of  potash, 
IrtJt  all  field  experiments  and  farming  practice  show  that 
little  beyond  phosphoric  acid  as  a  manure  is  required. 

yitrogen. — ThLs  is  the  most  important  fertilising 
element.  Too  much  nitrogen,  however,  tends  to  late 
ripening  and  a  jirofusion  of  leaf,  since  it  promotes  growth. 
An  excess  also  often  renders  the  plant  suscej)tible  to 
fangoid  attacks.  Atmospheric  nitrogen,  though  not 
directly  as.'iimilate*!,  Ixjcomcs  available  to  plants  through 
fh<-  t^'.'iT.iv  of  bacteria,  such  as  those  living  in  symbiotic 
r  with    leguminous    fflants,    but    hitherto    the 

t.  ;  land  soon  to  Ijecome  "  clover  sick  "  has  limited 

the  ipplK  ation  of  this  method  of  fixing  nitrogen.  These 
lia'teria.  and  others  living  indejKndently  of  a  host  plant, 
(,*•-'  •'  r  «-ncTgy  for  the  chemical  fixation  of  nitrogen 
r  it  ion  of  rarbohydrate.     They  are  very  widely 

•  :,  .   anrl    probably  account  for  the  accumulation 

of  nitrf>K»'n  where  vegetation  i.s  allowed  to  rot.  A  field 
at  Kotham*t».-<l  left  to  run  wild  for  25  years  was  found  to 
have  (fain«-d  nitrf^gen,  amounting  in  some  samples  to 
nearlv  IMl  lb.  |*t  a/re  ]xt  anrmtii.  Hut  only  21 -(i  jkt 
,., .  .  .1  .1,.  njtrrjgen  sujijjlied  to  the  l'othamst<;fl  wlieat 
.  .V)  yearn  has  Ixen  recovered  in  the  crof),  the 
r'  /  tieen  either  Umt  as  fn-e  nitrogen,  or  icmaining 

m    the  Mill    in   a   f>raetically   unavailable   form.     This   is 
b«v<n«i«<>    many    s<iil    ha/teria    either    waste    nitrogen,    or 
Itors  for  it.     Recent  exf)erimentH  show  that  a 
ilisation   of  the  soil    may   materially   improve 
tij.    ■  ■■■|.. 

Sitrf^e.nr/un  manures. — (a)  Sfidivm  nitrate  :  'i'he  Hwlium 
in  nodinm  nitrate  is  very  nwsful,  not  directly  to  the  plant, 
bat  hiecaoae  it  will  render  iioluble  and  available  the  potas- 


siun\  in  insoluble  compounds.  A  dressing  of  it  renders 
potash  manuring  suixn-fluous.  This  is  shown  in  the  follow- 
ing tabic,  in  which  the  yields  obtained  on  mangel  plots  at 
Rothamstcd,  receiving  equivalent  amoimts  of  nitrogen, 
are  jiiven 


Plot. 

With 
sodium 
nitrate. 

With 
ammonium 
sulphate. 

With 
rape 
cake. 

6 
5 

tons. 
Superphosphate          and 

potasli    29-6 

Superphosphate  only    . .   |      28-3 

1 

tons. 

28-2 
12-0 

tons. 

29-4 
14-9 

But  the  use  of  sodium  nitrate  spoils  the  tilth  of  the  soil, 
causing  it  to  remain  very  wet.  This  is  due,  not  to  the 
hygroscopic  nature  of  sodium  nitrate,  but  to  its  rendering 
the  ground  somewhat  alkaline,  thus  bringing  about 
adhesion  of  the  clay.  Simultaneous  addition  of 
superphosphate  or  ammonium  sulphate  may  be  recoia- 
mended  on  this  account.  Being  very  soluble,  it  favours 
deep-rooted  plants,  and  conduces,  therefore,  to  late 
maturity,  not  always  an  adv^antage.  (b)  Ammoniiini 
sidjihatc  :  This  is  practically  as  effective,  nitrogen  for 
nitrogen,  as  sodium  nitrate,  and  is  as  rapid  in  its  action, 
for  the  jjrocess  of  nitrification,  which  generally  precedes 
the  utilisation  of  ammonia  by  the  plant,  takes  place  very 
rapidly  in  suitable  soils.  But  its  continuous  use  is  not 
desirable  on  a  soil  poor  in  calcium  carbonate,  for  this  is 
converted  into  calcium  sulphate,  and  the  soil  may  become 
actually  acid  to  litmus.  It  does  not  penetrate  so  far  as 
sodium"  nitrate,  and,  therefore,  favours  shallow-rooted 
crops,  as  barley.  An  advantage  which  sodium  nitrate 
possesses  over  ammonium  sulphate  is  that  in  the  com- 
petition for  nitrogen  between  the  plant  roots  and  the  soil 
bacteria,  this  salt  is  less  generally  utilisable  by  the 
organisms,  (c)  Calcium  cyanamide  :  This  has  been  found 
not  quite  so  effective  as  ammonium  sulphate  on  soils 
already  containing  calcium  carbonate.  Its  chief  draw- 
backs are,  however,  its  sensitiveness  towards  water,  and 
the  fact  that  it  must  be  sown  alone,  unmixed  with  other 
manures.  The  observation  of  Lohnis  that  its  decomposi- 
tion into  ammonia  and  calcium  carbonate  is  helped  by 
bacteria  in  the  soil  has  been  confii-med  at  Rothamsted. 
(n)  Basic  calcium  nitrate  :  This  is  just  as  good  a  fertiliser, 
nitrogen  for  nitrogen,  as  sodium  nitrate,  and  on  many  soils 
(peaty  and  clay)  would  give  better  results  than  the  latter, 
on  account  of  the  calcium  carbonate  produced  by  its 
decomposition,  (e)  Pernrinngvano  :  This  contains  nitro- 
gen in  many  states  of  combination.  Some  is  available 
at  once,  but  part  is  present  in  compounds  requiring  to 
undergo  bacterial  change  in  the  soil  before  they  are  ready 
for  assimilation.  The  plant  is  thus  fed  steadily,  and, 
moreover,  any  causes  which  check  its  growth  simultane- 
ously check  bacterial  activity,  (f)  Fish  guavo,  meat 
meals,  seed  calces,  and  shoddy  :  These  are  slow-acting 
nitrogenous  manures,  their  speed  of  action  depending 
on  their  composition  and  fineness  of  division.  Theii' 
value  has  probably  been  much  under-rated.  Organic 
sources  of  nitrogen  are  less  valuable,  nitrogen  for  nitrogen, 
than  sodium  nitrat<!  or  ammonium  sulphate,  and  yet  the 
farmer  prefers  them.  This  is  probably  because  organic 
manures  improve  the  tilth  of  the  soil,  whereas  ammonium 
.sulphate,  and  particidarly  sodium  nitrate,  injure  it.  Thus, 
on  the  Hothamsted  mangel  plots  manured  with  sodium 
nitrate,  ammonium  sulphate,  and  rape  cake  respectively, 
the  first  was  found  most  effective  in  a  good  season,  but 
over  26  years  tht;  ray)e  cake  has  shown  a  great  superiority, 
becaiise  of  the  difficulty  of  getting  a  full  plant  upon  the 
other  plots. 

PhoHphrilic  manures. — Phosphorus  tends  to  root  develop- 
ment, and,  therefore,  improves  the  young  ])lants.  The 
insoluljlc  forms  of  calcium  j)hosphate  are  brought  into 
solution  by  the  carbon  dioxide  excreted  by  the  root, 
and  not  by  the  acid  cell-sap  as  has  been  sui)])osed.  (a)  Bones: 
As  fertili.scrs,  these  are  soltl  in  three  forms:  (i.)  After  treat- 
ment with  acid  ;  (ii.)  in  the  raw,  ground-up  condition,  as 
hone  meal,  only  the  fat  having  been  removed;  (iii.)  After 
they  have  been  degelatinised  and  the  greater  part  of  the 
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nitrogen  has  been  removed,  as  steamed  hone  flour.  Bone 
meal,  being  coarsely  ground,  is  a  poor  source  of  phosphorus, 
and  its  value  has  been  over-rated.  Steamed  bone  flour, 
on  the  other  hand,  is  a  good  manure,  the  fine  grinding 
allowing  the  phosphorus  to  pass  into  solution,  (b)  Super- 
phosphates :  These  are  now  manufactured  chiefly  from 
African  phosphates,  which  contain  but  little  iron  and 
aluminium.  Even  the  mineral  phosphates  themselves, 
when  very  finely  ground,  may  be  used  directly  as  a  manure. 
Superphosphate  is  rapidly  precipitated  after  application, 
thus  remaining  in  the  surface  soil.  This  precipitate  is 
very  finely  divided,  and  thoroughly  disseminated. 
(C)  Basic  slag  :  This  has  been  very  successful  with  certain 
crops.  The  lime  it  contains  is  largely  responsible,  render- 
ing available  some  of  the  reserves  of  potash  and  nitrogen 
in  the  soil.  It  also  induces  aeration  by  granulating  the 
clay. 

Potash. — Potash  is  necessary  for  the  process  of  assimila- 
tion, and  the  manufacture  of  carbohydrates  will  not  go 
on  in  its  absence.  It  tends  to  prolong  the  period  of  growth, 
and  this  is  not  alwaj's  an  advantage.  One  of  its  most 
important  effects  is  to  render  the  plant  more  resistant  to 
the  attacks  of  fungoid  diseases.  Potassium  sulphate  and 
chloride  are  now  obtained  in  large  quantities  from  the 
Stassfurt  district.  These  salts  remain  chiefly  in  the 
surface  soil.  Potash  particularly  encourages  the  growth 
of  leguminous  plants,  but  except  on  special  soils,  and  with 
specially  potash-loving  crops,  it  is  not  usual  to  find  in  this 
country  that  the  use  of  a  potash  dressing  has  any  visible 
effect  on  the  yield,  so  large  is  the  stock  of  potash  in  the 
soil.  Grass  land  and  mangels,  however,  require  it.  but 
the  addition  of  any  soluble  salt,  such  as  sodium  nitrate 
(see  above),  is  equally  efl:ective,  setting  free  the  potash  in 
the  soil. 

Action  of  calcium  carbonate  on  the  three  constituents  of 
fertilisers. — (a)  Nitrogen  compounds  :  Some  free  bas:"  is 
necessary  for  the  nitrification  of  the  ammonium  compound 
which  is  formed  with  the  clay  in  the  soil,  the  bacteria 
growing  freely  only  in  neutral  or  faintly  alkaline  media. 

(b)  Phosphorus  compounds  :  Calcium  carbonate  is  necessary 
to  prevent  precipitation  of  phosphoric  acid  in  the  highly 
insoluble   states   of   phosphates   of   iron   and   aluminium. 

(c)  Potassium  compounds  :  Calcium  carbonate  prevents 
soluble  potassium  salts  from  passing  into  an  unavailable 
condition,  as  well  as  liberating  potash  from  its  insoluble 
compounds  in  the  soil.  The  author  considers  that  the 
practice  of  fattening  cattle  for  the  sake  of  the  dung  is  not 
so  profitable  as  that  of  using  artificial  fertilisers. — F.  Sodn. 

United  States  Patent. 

Insecticide-fertiliser ;     Method    of    making .     W.    B. 

Chisolm,  Charleston,  S.C.     U.S.  Pat.  839,112,  Dec.  25, 
1906. 

See  Eng.  Pat.  6429  of  1906  ;   this  J.,  1906,  647.— T.  F.  B. 


French  Patents. 

Sewage  ;    Treatment  of .     A.   M.   Muguet.     Fr.   Pat. 

361,994,  Dec.   14,   1905.     XVIII^.,  page  273. 

Manures ;     Manufacture    of   artificial .     E.    Martin. 

Fr.  Pat.  370.795,  Dec.  29,  1905. 

See  Eng.  Pat.  26,887  of  1905;    this  J.,  1907,  214.  — E.  S. 

Superphosphates  ;     Chamber  for   treating ,    and   for 

similar    application.     Soc.    P.    Schmidt    and    Desgiaz 
G.m.b.H.     Fr.  Pat.  371,203,  Oct.  23,  1906. 

The  chamber  is  devised  with  a  steeply  sloping  hearth,  so 
that  the  product  may  fall  by  gravity,  till  it  comes  within 
reach  of  tools,  without  necessitating  the  entrance  of 
workpeople.  Means  are  provided  inside  the  chamber 
for  washing  the  gaseous  reaction-products  by  a  water  jet, 
and  an  e.xternal  fan  operates  through  a  series  of  channels, 
to  withdraw  noxious  gases  for  absorption  or  condensatior.. 

— E.  S. 


XVl.-SUGAR,    STARCH,    GUM,    &c. 

(Continued  from  page  "216.) 

French  Patents. 

Diffuser  [Self -emptying].   F.  R.  von  Klaudv  and  F.  Junger. 
Fr.  Pat.  371,041,  Nov.  2,  1906. 

In  order  to  arrange  for  the  automatic  discharge  of  the 
exhausted  slices  from  the  diffuser,  the  latter  is  provided 
with  a  perforated  bottom  which  can  be  rotated.  When 
the  slices  have  been  washed  and  drained,  the  discharge 
manhole  is  opened,  and  the  ]>erforated  floor  is  rotated. 
Exactly  opposite  the  discharge  opening  is  situated  a 
pipe,  through  which  a  powerful  jet  of  water  can  be 
directed  right  across  the  floor  to  the  outlet.  Near  the 
outlet  is  a  fixed  scraper,  extending  radially  across  the 
revolving  floor,  which  shovels  the  slices  towards  the 
outlet  and  brings  them  under  the  influence  of  the  stream 
of  water. — J.  F.  B. 

Molasses ;     Manufacture   of   alcohol   from .       G.    J. 

Meunier.     Fr.    Pat.    370,279,    Oct.    6,    1906.     XVII., 
page  271. 

Briquettes  made  icith  any  kind  of  charcoal,  and  agglomerated 
with  a  gum  and  residual  denatured  molasses ;   Process  of 

manufacture  of  ■ .     F.  G.  Mouges.     Fr.  Pat.  370,725, 

Oct.  24,  1906.     II.,  page  248. 

Carbohydrates  ;     Manufacture    of    .ranthic    derivatives    cf 

certain .     C.  F.  Cross,  J.  F.  Briggs,  and  Soc.  Fran^ 

de  la  Viscose.     Fr.  Pat.  370,505,  Oct.  15,  1906. 

Starch  and  certain  other  carbohydrates  of  a  pectic 
nature,  when  treated  with  caustic  soda  and  exposed  to  the 
action  of  carbon  bisulphide  in  the  same  manner  as  in  the 
preparation  of  "  viscose  "  from  cellulose,  are  so  gelatinised 
by  the  alkali  that  the  action  of  the  carbon  bisulphide  is 
merely  superficial.  According  to  this  invention  xantho- 
genic  esters  of  these  carbohydrates  are  obtained  by  first 
saturating  the  dry  powdered  substance  with  carbon 
bisulphide,  and  then  adding  the  necessary  (juantity  of 
caustic  soda  solution.  In  this  way  the  gelatinisation  of 
the  starch  is  so  delayed  that  a  perfectly  homogeneous 
emulsion  of  the  three  constituents  of  the  mixture  is 
obtained,  and  the  "  vi.scose  "  reaction  is  then  completed 
in  the  ordinary  manner.  A  further  protection  of  the 
starch  against  the  alkali  can  be  obtained  by  diluting  the 
carbon  bisulphide  with  an  inert  hydrocarbon  before 
adding  the  caustic  soda. — J.  F.  B. 


XVII.— BREWING,   WINES,  SPIRITS,  &c. 

(Continued  from  page  218.) 

Schizosaccharomyces     Pombe     and     octosporus ;      Simple 

meJhod   for   obtaining    cultures   of .     C.    Bergsten 

Woch.  f.  Brau.,  1907,  24,  99. 

For  the  isolation  of  the.se  two  sjjecies  of  fission  yeasts, 
about  ten  Asiatic  currants  (not  C^reek)  are  placed  in  about 
50  c.c.  of  sterile  wort,  to  which  has  been  added  sufficient 
pure  lactic  acid  to  bring  the  acidity  up  to  8 — 1 1  jicr  cent, 
of  normal  acid.  The  flask  containing  the  mixture  is 
plugged  with  cotton,  and  is  placed  in  an  incubator  at 
35  C.  for  a  few  days,  until  fermentation  has  set  in.  Owing 
to  the  high  temperature  and  acidity,  competing  organisms 
are  suppressed,  whilst  these  li.ssion  yeasts  survive.  Occa- 
sionally a  film  of  Aspergillus  niger  is  formed  on  the  surface, 
in  which  case  it  must  be  removed  by  a  needle.  When  the 
fermentation  has  fully  develoi)ed,  a  few  c.c.  of  the  fer- 
menting wort  are  diluted  with  N\atcr,  and  a  little  of  this 
mixture  is  spread  on  the  surface  of  a  plate  covered  with 
solidified  and  dried  wort-agar  medium.  This  culture  is 
incubated  at  35'  C,  and  the  colonies  which  develop  are 
examined  and  propagated  in  the  usual  way. — J.  F.  B. 
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YeaM  :    Sr partition  of  the  ntnl  ami  fenniiitn/iic  fiinch'ons 

of .     T.     Kokornv.     PHiijiors     .Arch.,     114.     oSa ; 

throutih  Z.  COS.  Brauw..  IWT.  30.  5»:>. 
Ir  2  in-ins.  of  pressetl  brewery  yea.st.  containinc  30  yter 
i-ent.  of  ilry  siiiv>it»u»oe.  Ik>  trt>ated  with  2  e.c.  of  O-")  jier 
cent.  .■iiil|>hurio  aiiil.  the  yea.<t  cells  art-  killed,  whilst  most 
of  the  zvinase  rtMiiains  in  an  active  state.  On  the  other 
hand,  if  3  e.e.  of  the  acid  l>e  eniploytnl.  the  zymase  is  also 
destroveti.  The  jwison  a]>ivars  "to  l)e  absorbed  more 
rapitlly  by  the  living  protoplasm  than  by  the  enzyme. 
SimilaVlv.OHH'i  trm.  of  formaldehyde  is  suHicient  to  kill 
the  veast  cells  in  2  jxrms.  of  yeast  without  destroying  the 
xvnia<«'  entirely  :  OlHt,">  sirm.  of  mercuric  chloride  kills  the 
cell-s  in  10  vrrms.  of  yeast  without  ilestroying  the  fermen- 
tative jK)wer. — J.  F.  B. 

Yf(t<t  cflh  :    Influence  of  tempt  rat un  on  the  artiriti/  of  the 

f>r"t'<>li/tie    en:i/tne     ontl     ;i/"' "•"''     "/     '^'^''^ •      -^• 

Peirisohewskv.  Z.  phvsiol.  Cheni..  1907.  50.  251  ; 
Wixh.  f.  Bran..  1«H>T.  24.   104. 

In  a  study  of  the  influence  of  temixMature  on  the  relative 

activities    of    the    j)roteolytic    enzyme    and    the    zymase 

during    the    autolysis    of   dead    yeast    cells    without    the 

addition  of  sugar,  it  was  found  that  the  ])roteolytic  activity 

wa-s    considerably    increased    with    rise    of    temjicrature. 

At  32    C.  the  greater  jiart  of  the  protein  was  digested  in 

the  first  2(»  hours,  but  after  that  the  action  liecame  slower. 

At  the  ordinary  tem\^rature  the  action  of  this  enzyme 

was  more  regular  and   gradual,   whilst   at 

7 — 9    C.  it  was  slower  still.     The  velocity 

of  the  reaction  diminishes  as  the  ])roducts 

accumulate,  an  observation  which  suggests 

that  the  splitting   of  proteins   may   t^e   a 

reversible  proces.<<.  In  stuflying  the  activity 

of  the  zymase  and  the  destruction  of  this 

enzyme    by   the   jiroteolytic    enzyme,    the 

author  determined  the  quantities  of  carbon 

dioxide    evolved    during  the   autolysis  of 

the  yea.'it   at  different    temjieratures.     At 

higher  temperatures   the  quantity  of   gas 

produced  during  the  first  hour  or  two  was 

much  greater  than  at  the  ordinary  tem- 
perature.    Later,  however,  the   evolution 

rapidly  decrea-sed,  with  the  result  that  the 

total   evolution  was   2-')  time.s  le.ss  at  the 

higher  temperature  than  at    the    ordinary 

temfierature.        The     destruction     of    the 

zymase  by  the  proteolytic  enzyme  is  there- 
fore more  complete  the  greater  the  activity 

of  the    latter.     In    order    to   exclude    the 

action  of  the  proteolytic  enzyme  am  far  as 

powible.  the  dead  yea.st  cells  were  digested 

in  a  20  per  cent,  solution  of  cane  sugar. 

In  thi*  case    the   difference  between   the 

evolution    of   gas    at    the    different    tem- 

pcr»ture«   was  less   marked,    but   still  the 

action  of  the  zymase   rapidly  dimini.shed 

as   th«'   result   of  the  destructive  , activity 

of    the    i»roteolytif    enzyme.     The  author 

concludes    that  in   studying    the  physico- 

cbemic-il    mechanism    of    fermentation   f>v 

zymaM,  it  is  a>>M>lutely  necessary  to  obtain  this  enzyme 

in  a  pure  form.      When  dead  yeast  is  used,  the  inimical 

a/*  '    ■''•   endotrypta.He    must    be    minimised    by   the 

«•'  of    low    temiK-ratures,    concentrated    sugar 

IK'.        :    .     :  other  means.  -J.  p.  B. 


Wort  and  htur  ;    U«e  of  lyii-iltond" n  tintometer  for  colori- 

mrtry  of   .     J.    L.    Baker   and    H.    F.    K.    Hulton. 

J.  Inst.  Brewing.  1W*7.  13.  J'V—S-J. 

The  authom  have  studied  the  colorimetry  of  malt  worts 
and  f«crs  by  various  means,  including  I>jvi  bond's 
tintometer.  com|>ariM>n  with  irxline  sfihitions.  and  with 
solutions  of  conltar  dyestufTs.        As  the   result  of  their 

work     they     make     the    following    recommendations: 

That  the  l>r>vilxmd  tintometer  U-  retiiinerl,  with  the  \mc 
'•'   '  ■  '       '■*.   as   pr»-«rilK-d    by   the   .Malt   Analysis 

f  I  .   IWK;.  :,:y>).  with  th-  uuslificitionH":  — 


directed  to  a  north  window  covered  with  white  tissue 
jiajHM-  ;  (n)  Tlic  tintometer  should  not  be  more  than  2  or 
3  ft.  from  the  window  ;  (r)  The  opal  .screen  provided  with 
the  instrument  should  be  discarded  ;  (d)  The  malt  worts 
should  be  filtered  as  bright  as  possible,  but  should  not  be 
treated  with  alumina  ;  beers,  vmless  already  fined,  sliould 
be  clarified  with  alumina  ;  (e)  The  I -in.  cell  should  be 
used  for  reading  the  tint  in  pale  or  amber-coloured  malt 
worts  and  sugars  (10  jier  cent,  solution);  (f)  The  A-in. 
cell  should  be  used  for  all  beers.  Pale,  mild,  and  stock 
ales  should  be  read  without  dilution,  but  black  beers  should 
l>e  diluted  four  times.  Brown»  malts  should  be  examined 
for  colour  by  weighing  3  grins,  of  very  finely-ground  malt, 
and  adding  to  them  300  c.c.  of  distilled  water  at  105""  F., 
standing  10  niiniites.  and  reading  the  filtered  solution  in  a 
1-in.  ceil.  The  same  procedure  shouki  be  followed  in  the 
case  of  black  malts  and  roasted  barleys,  the  solution  being 
matched  in  a  }-in.  cell  and  the  result  being  multiplied  bv 
two.— J.  F.  15. 

Ales   and   stout    in    cask   and   bottle ;    Non-deposit . 

P.  K.  Le  May.  J.  Inst.  Brewing,  1907,  13,  2—14. 
The  author  describes  an  apparatus  which  he  has  devised 
for  conditioning,  jiasteurising,  and  chilling  beer,  in  order  to 
obtain  a  product  which  can  be  kept  sound  for  a  long  time 
without  throwing  any  deposit  other  than  a  slight  resinous 
film  which  adheres  to  the  bottom  of  the  bottle.  The  beer 
from  the  fermentation  tuns  enters  the  large  copper  cylinder 
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(see  figure)  at  the  bottom,  and  when  the  cylinder  is  about 
one-fourth  full,  the  hops  and  priming  are  added  through  th( 
manhole,  which  is  then  closed  down.  Wlien  the  full  charge 
of  beer  has  been  pum))ed  into  the  cylinder,  the  beer  is 
"  roused  "  by  the  iiropcllers.  and  the  air  valve  is  closed. 
Conditioning  is  then  allowed  to  proceed  slowly  at  a  teni- 
[)erature  of  58'  F.  for  three  days.  On  the  fourth  day  the 
pressure  in  the  vessel  has  risen  to  14 — 17  lb.  per  sq.  in.  The 
connection  is  then  opened  between  tho  beer  cylinder  and 
the  smaller  gas  receiver,  also  of  stout  ooj)per,  and  the  gas  is 
pumped  over  until  a  j)ressure  of  only  2  lb.  re^mains  in  tht 
beer  cylinder.  The  beer  is  now  gradually  heated  uj)  for 
pasteurisation.  The  heating  is  effected  by  the  circulation 
of  hot  brine  through  a  coil  in  the  interior  of  the  vessel. 
The  brine  is  heated  in  a  c:oil  situated  in  an  external  tank, 
and  its  temperature  is  regulated  so  that  it  is  always  about 
15  F.  above  that  of  the  beer;  the  temperature  of  tho 
latter  is  allowed  to  rise  at  the  rate,  of  10  F.  per  hour. 
When  the  beer  reaches  90'    F.  it  j)arts  with  the  whole  of 
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its  gas,  this  gas  being  pumped  over  into  the  receiver,  in 
which  the  pressure  rises  to  about  25  lb.,  that  in  the  beer 
vessel  being  2  lb.  at  this  stage.  The  beer  must  not  be 
"  roused  "  during  the  process  of  pasteurisation.  At  the 
maximum  temperature  of  148°  F.,  at  which  the  beer  is 
maintained  for  12  hours,  the  pressure  in  the  beer  cylinder 
rises  to  about  30  lb.  After  pasteurisation  the  beer  is 
cooled  very  gradually,  at  first  by  lowering  the  tempera- 
ture of  the  hot  circulating  brine,  and  later  by  the  circu- 
lation of  artificially  cooled  brine.  When  the  temperature 
falls  to  5(f  F.,  the  gas  is  pumped  back  from  the  receiver, 
entering  the  beer  vessel  at  the  bottom,  and  the  beer  is 
roused.  By  the  time  the  temperature  reaches  45°  F.,  the 
whole  of  the  gas  has  been  re -absorbed.  In  summer  the 
beer  is  chilled  to  a  temperature  of  42°  F.,  but  in  winter  a 
temperature  of  28°  F.  is  necessary  to  ensure  the  absence 
of  a  deposit  during  storage.  The  beer  is  kept  at  the 
chilling  temperature  for  two  days  for  clarification,  and  is 
then  ready  for  filling  into  casks  or  bottles  after  passage 
through  a  filter.  All  the  filtering  and  bottling  operations 
must  be  effected  in  absence  of  air  under  a  pressure  of 
carbon  dioxide,  and  great  care  must  be  observed  in  the 
sterilisation  of  apparatus  and  vessels. — J.  F.  B. 

Beer  ;   Sarcina  sickiiess  of .     0.  Miskovsley.     Z.  ges. 

Brauw.,  1907,  30,  81—85  ;    104—108. 

The  author  describes  three  species  of  sarcina  or  beer- 
pediococcus  which  he  had  isolated  from  diseased  beers. 
These  organisms  possessed  the  same  general  characters, 
and  were  apparently  very  similar  to,  if  not  identical  with, 
those  studied  by  Claussen.  The  study  of  the  beer-pedio- 
cocci  has  always  presented  certain  difficulties  on  account 
of  the  selection  of  suitable  culture  media,  the  growth  in 
most  ordinary  media  being  very  slow,  and  the  culture 
dying  out  or  degenerating  after  a  few  transplantations. 
The  author  has  found  that  the  suitability  of  the  [malt- 
wort]  medium  depends  to  a  large  extent  on  the  conditions 
of  saccharification,  not,  however,  as  regards  the  products 
of  the  conversion  of  the  starch,  but  as  regards  those  of 
the  albuminoids.  For  cultivating  these  organisms,  it 
is  important  to  select  a  malt  as  rich  as  possible  in  nitrogen, 
and  to  make  up  the  mash  with  water  at  60°  C,  raising  the 
temperature  rapidly  to  70^ — 72^  C.  In  this  way  the 
action  of  the  proteolytic  enzyme  is  reduced  to  a  minimum, 
and  the  nitrogenous  constituents  of  the  wort  are  mainly 
of  the  "  peptone  "  type,  as  distinguished  from  those  of 
the  "  amino  "  type,  which  result  from  mashing  at  low 
temperatures.  Cultivated  in  a  wort  of  the  "  peptone  " 
type,  carefully  sterilised  in  such  a  manner  as  to  avoid 
the  coagulation  of  much  of  the  albumin,  cultures  of  pedio- 
cocci  can  be  kept  alive  for  years.  The  addition  of  1 — 3  per 
cent,  of  Witte's  peptone  stimulates  the  growth  and 
activity  of  the  pediococci  to  a  very  marked  extent  The 
acidity — both  total  and  volatile — and  the  turbidity 
developed  by  these  organisms  in  wort  and  beer  depend 
very  much  on  the  composition  of  the  liquid,  not  only  as 
regards  nitrogenous  constituents,  but  also,  in  the  case  of 
beer,  as  regards  the  degree  of  attenuation.  A  partially- 
attenuated  beer  is  more  readily  attacked  than  the  same 
beer  more  completely  attenuated,  or  even  than  the  wort 
from  which  it  was  prepared.  The  addition  of  substances 
such  as  Witte's  peptone,  dextrose,  or  autolysed  yeast 
liquor  to  the  attenuated  beer,  favours  the  sarcina  disease. 
Nucleic  acid  derived  from  yeast  is  an  excellent  nitrogenous 
nutrient  for  sarcina,  and  artificial  culture  media  can  be 
prepared  with  this  substance  in  combination  with  dextrose 
and  mineral  salts. — J.  F.  B. 


Brewem'   finings  ;    Manufacture  of  .     A.    E. 

J.  Inst.  Brewing,  1907,  13,  44—64. 


Berry. 


The  author  describes  the  different  varieties  of  com- 
mercial isinglass  used  for  making  brewers'  finings.  A 
high  proportion  of  insoluble  matter  and  a  disagreeable 
odour  are  signs  of  bad  quality  ;  in  a  good  sam])le  the 
residue  from  boiling  water  should  not  exceed  3  per  cent. 
Sole  skin,  calf  skin,  Irish  moss,  and  other  substitutes 
have  been  u.sed  to  some  extent  as  finings,  but  none  of  them 
are    so    successful    as    isinglass.     Isinglass    may    contain 


from  10  to  25  per  cent,  of  moisture,  and  the  proportion 
is  subject  to  great  variations,  even  in  the  same  grades. 
The  author  proposes  a  normal  standard  of  15  per  cent. 
of  moisture.  Different  grades  of  isinglass  must  be  selected 
for  different  classes  of  beer  ;  it  is  necessary  also  to  vary 
the  blend  of  isinglass  used  according  to  the  season  of  the 
year,  and  to  make  changes  when  beers  are  brewed  under 
different  conditions.  There  are  two  different  methods  of 
fining,  e.g.,  by  floating  off  the  finings  through  the  bung- 
hole,  or  by  depositing  them  as  a  sediment ;  different 
grades  of  isingla.ss  are  required  for  these  two  methods. 
The  most  efficient  "  cutting "  agent  is  sour  beer, 
thoroughly  sterilised,  of  course,  before  use.  Other  agents 
are  sulphurous  and  tartaric  acids,  use;!  generally  in 
admixture.  Finings  are  less  liable  to  decomposition  if 
stored  in  a  concentrated  form.  They  should  always  be 
employed  at  the  same  concentration  and  the  same  con- 
sistency if  constant  results  are  to  be  obtained.  The 
question  of  temperature  is  very  important,  60  F.  should 
not  be  exceeded.  In  the  case  of  "stubborn"  beers  the 
addition  of  a  little  alumina  cream  is  often  beneficial. 
Abnormal  composition  of  the  beer,  and  insufficient  attenu- 
ation are  frequent  causes  of  bad  fining.  Generally 
speaking,  if  a  beer  can  be  filtered  bright  through  filter 
paper  it  should  present  no  difficulty  in  fining  ;  the  presence 
of  small  proportions  of  acids  and  common  salt  are  favour- 
able to  the  fining. — J.  F.  B. 

^yines,    red  ;  Precipitation  of  natural  colouring  matter  of 

and  detection  of  artificial  colours  in .     F.  Jean  and 

C.  Frabot.     Ann.  Chim.  anal,  appl.,  1907,  12,  52. 

Fifty  c.c.  of  the  wine  are  treated  with  about  1  c.c.  of 
40  per  cent,  formaldehyde  solution,  and  4  c.c.  of  pure 
hydrochloric  acid.  The  mixture  is  warmed  for  several 
minutes  on  the  water-bath  until  a  precipitate  is  formed  ; 
excess  of  ammonia  is  then  added,  and  heating  continued 
until  all  the  free  ammonia  has  been  driven  off.  The  liquid 
is  then  cooled  and  filtered.  Natural  red  wines  afford  a 
colourless  filtrate ;  with  wines  artificially  coloured,  the 
filtrate  will  show  a  tint  characteristic  of  the  colouring 
matter  added. — J.  0.  B. 

Salicylic    acid    in    wine ;  Detection    of   .     D.    Vitali. 

Boll.    Chim.    Farm.,    19,    701.     Schweiz.   Woch.  Chem. 
Pharm.,  1906,  44,  790. 

Toluene  is  the  best  solvent  for  shaking  out  in  testing 
wine  for  the  presence  of  salicylic  acid,  since  it  removes 
that  body,  but  not  organic  acids  and  tannin,  which  inter- 
fere with  the  iron  colour-test.  A  confirmatory  test  for 
salicylic  acid  consists  in  dissolving  the  residue  obtained 
on  evaporating  the  toluene  extract  in  sulphuric  acid,  adding 
a  few  drops  of  very  dilute  colourless  solution  of  cupric 
sulphate,  and  again  evaporating  to  dryness.  A  fine  green 
colour  is  obtained  in  presence  of  a  trace  of  salicylic  acid. 
—J.  0.  B. 

Wormwood,  essential  oil  of  ;  Detection  of [in  liqueurs]. 

L.  Cuniasse.     J.  Pharm.  Chim.,  1907,  25,   180—182. 

The  distinctive  reactions  of  wormwood  oil  are  due  to  the 
ketone,  thujone,  CioHjeO,  to  which  also  the  marked 
toxicity  of  the  "  absinthe  "  liqueurs  is  attributed.  The 
presence  of  this  oil  in  the  ])roportion  of  3:1000  in  alcoholic 
solution  may  be  detected  by  the  following  reactions  : — 
(1)  Combination  with  hydroxylamine  and  formation  of  the 
corresponding  acetoxime.  (2)  Formation  of  the  i>henyl- 
hydrazine  compound.  (3)  Formation  of  a  precipitate  with 
acid  mercuric  sulphate.  The  solutions  in  70  per  cent, 
alcohol  are  fortified  to  the  extent  of  2  or  3  iiercentages  by 
volume  of  alcohol,  by  a  suitable  addition  of  stronger 
alcohol,  and  then  treated  with  a  volume  of  acid  mercuric 
sulphate  solution,  corresponding  to  the  alcohol  added,  and 
the  whole  heated  on  the  water-bath.  Oils  of  wormwood, 
tansy,  and  fennel  give  a  copious  precipitate,  whereas  anise, 
star-anise,  and  hyssop  oils  give  no  reaction.  (4)  Produc- 
tion of  a  green  colour  with  iodine.  (5)  The  following 
reaction  is  more  scn.sitive,  showing  markedly  with  a 
1:1000  alcoholic  solution  of  the  oil.  To  10  c.c.  of  the 
alcoholic  solution  add  1  c.c.  of  a  freshly-i)rei)ared  10  per 
cent,   solution  of  sodium  nitropru.sside,   a  few  drops  of 
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cKQstic  soda  solution,  and  1  c.c.  of  acetic  acid.  Wormwood 
and  tansy  oils  give  an  intense  red  colour  :  the  other  oils 
usually  present  in  "  absinthe."  such  as  fennel,  hyssop. 
coriander,  star-anise,  and  anise  oils,  also  acetic  aldehyde, 
jrive  no  reaction. — il.  O.  R. 

Ferments    mututiliy    incomfxiliblt:       T.     Sollinanii.       XX., 
page  27l> 

Siareh    in    barley :  Polarimetric    detennination    of . 

C.  .1.  Lintner.     XXIII..  page  281. 

Alcohol  BUI   iH    the    United  States ;  Amended .     Oil, 

Paint,  and  Drug  Rep..  March  4.  1907.     [T.R.] 

Ox  March  1.  the  Senate  passed  by  a  vote  of  (i5  to  1  the 
Bill  amending  the  new  free  alcohol  law  for  the  purpose 
of  reducing  the  cost  of  production,  denaturation,  and  tran- 
l>ortation.  The  issue  was  whether  the  inovision  of  Sec.  4 
of  the  Bill,  jiermitting  small  producers  to  go  into  the 
business  of  making  denatured  ;ilcohol,  sliould  be  nullified 
by  a  Finance  Committee  amendment  requiring  the  con- 
tinuous presence  of  a  (Jovernment  storekeeper  at  each 
small  still  throughout  the  period  in  which  it  might  be 
operated.  The  measure  as  it  goes  on  the  Statute  Books, 
|>rovides  as  follows  : — 

•*  Be  it  enacted.  &e..  That  notwithstanding  anything 
contained  in  the  Act  entitled  '  An  Act  for  the  withdrawal 
from  lx)nd  tax  free  of  domestic  alcohol  when  rendered 
unfit  for  beverage  or  liquid  medicinal  uses  by  mixture  with 
suitable  denaturing  materials.'  approved  June  seventh, 
nineteen  hundred  and  six,  domestic  alcohol  when  suitably 
denatured  may  be  withdrawn  from  bond  without  the  pay- 
ment of  internal-revenue  tax  and  used  in  the  manufacture 
of  ether  and  chloroform  and  other  definite  chemical  sub- 
stances where  said  alcohol  is  changed  into  some  other 
chemical  substance  and  does  not  appear  in  the  finished 
I>roduct  as  alcohol :  Provided.  That  rum  of  not  less  than 
one  hundred  and  fifty  degrees  proof  may  be  withdrawn, 
for  denaturation  only,  in  accordance  with  the  ])rovisions 
of  said  Act  of  June  seventh,  nineteen  hundred  and  six,  and 
in  accordance  with  the  pro\nsions  of  this  Act. 

"  Sec.  2.  That  the  Commissioner  of  Internal  Revenue, 
with  the  approval  of  the  Secretary  of  the  Treasury,  may 
authorise  the  establishment  of  central  denaturing  bonded 
warehou-ses.  other  than  those  at  distilleries,  to  which 
alcohol  of  the  required  proof  may  be  transferred  from  dis- 
tdleries  or  distillery  bonded  warehouses  without  the  pay- 
ment of  internal-revenue  tax,  and  in  which  such  alcohol 
may  Ije  stored  and  denatured.  The  establishment,  opera- 
tion, and  custody  of  such  warehouses  shall  be  under  such 
regulations  and  upon  the  execution  of  such  bonds  as  the 
Commissioner  of  Internal  Revenue,  with  the  approval  of 
the  Secretary  of  the  Treasury,  may  prescribe. 

"  .'»ec.  3.  That  alcohol  of  the  retpiired  proof  may  be 
drawn  off.  for  denaturation  only,  from  receiving  cisterns 
in  the  cintem  room  of  any  distillery  for  transfer  by  pipes 
direct  to  any  denaturing  Ixmded  warehouse  on  the  distillery 
premises  or  to  closed  metal  storage  tanks  situated  in  the 
distillery  bonded  warehouse,  or  from  such  storage  tanks 
to  any  denaturing  brnded  warehouse  on  the  distillery 
premi'-*-.'-.  and  flenaturcd  alcohol  may  also  be  transported 
from  the  denaturing  bonded  warehouse,  in  such  manner 
and  by  means  of  awh  jmckages,  tanks  or  tank  cars,  and 
rm  the  execution  of  such  Imnds.  and  under  such  regulations 
a*  the  CommJHJ'if.ner  of  Interna!  Revenue,  with  theap- 
|)roval  of  the  S<*cretary  of  the  Treasury,  may  prescribe. 
And  further.  aK-ohol  to  Ije  denatured  may  be  withdrawn 
without  the  payment  of  int'-rnal  revenue  tax  from  the 
distillery  Ixjnded  warehouse  for  shipment  to  central  de- 
naturing i>lantii  in  nufh  paf-kages,  tanks  and  tank  cars, 
under  ttuch  regidationc,  and  on  the  execution  of  such  bonds 
UK  may  he  prevril>ed  by  the  Commissioner  of  Internal 
Revenue,  with  the  approval  of  the  Secretary  of  the 
Treanury. 

"  Sec.  4.  That  at  diMtilleries  producing  alcohol  from  any 
Aubiitance  whatever,  for  denaturation  only,  and  having 
a  daily  Hpirit-jrt-oducing  capacity  of  not  exceeding  one 
hundred  f»roof  gallons,  the  unc  of  cJHtemH  or  tanks  of  such 
•ize  and  comttniction  as  may  !»«•  deemcfl  cxjmdient  may 
lie  jjermitted  in  lieu  of  distillery  bonded  warchouwrs.  and 
the  {.reduction,  iitorage,  the  manner  and  jjroccHs  of  de- 


naturing on  the  distillery  premises  the  alcohol  produced, 
and  transportation  of  such  alcohol,  and  the  operation  of 
such  distilleries  shall  be  u])on  the  execution  of  such  bonds 
aiul  under  such  rcgulutitms  as  the  Commissioner  of  Internal 
Revenue,  with  the  ajiproval  of  the  Secretary  of  the 
Treasury,  nuiy  prescribe,  and  such  distilleries  may  by  such 
regulations  be  exempted  from  such  provisions  of  the 
existing  laws  relating  to  distillexies  as  may  be  deemed 
expedient  by  said  officials. 

"  Sec.  5.  That  the  provisions  of  this  act  shall  take  effect 
on  September  1.  1907." 

English  Patents. 

Fermentation  of  liquids  ;■    Continuous .     li.    A.    Van 

Rijn,  Singapore.     Eng.  Pat.   i8,04[5,  Aug.   11,   1906. 

The  fermenting  vats  are  connected  by  pipes  and  aro 
placed  at  slightly  difTerent  levels  m  order  to  maintain 
a  sufficient  flow  of  the  liquid.  Each  vat  is  provided 
with  a  stirring  device,  the  arms  of  which  are  fitted  witl> 
strips  of  rubber  which  continually  scrape  and  clean  the 
bottom  ai;d  walls  of  the  vats.  The  fermentation  may 
thus  proceed  for  an  indefinite  tnne  provided  that  the  flow 
of  li(iuid,  temperature,  &c..  be  regulated. — \V.  P.  S. 

Wort  :  Process  of  treating  and  ageing  — — .  J.  W. 
Mackenzie.  London.  From  H.  E.  Deckebach,  Cin- 
cinnati, U.S.A.     Eng.  Pat.  20,144,  Sept.  10,  1906. 

See  U.S.  Pat.  80.3,576  of  1906  ;  this  J.,  1906,  947.— T.F.B. 

De-alcoJwlising  liquids  ;    Apparatus  for .     A.  Linzel^ 

Berlin.     Eng.   Pat.   21,916,   Oct.   4,    1906.     Under  Int. 
Conv.,  May  23.  1906. 

See  Fr.  Pat.  369,841  of  1906  ;   this  -T.,  1907,  218.— T.F.B. 

French  Patents. 

Albumin  from  yca-sl  :    Process  of  preparing. .     M.   E. 

Pozzi-Escot.  ■  Fr.  Pat.  362,010,.  D(;c.  20,  1905.     XVIII., 
page  272. 

Beer  wort  ;    Apparatus  for  clarifying .      0.  Wehrle. 

Fr.  I'at.  370,398,  Sept.  26,  1906. 

All  the  taps  leading  from  the  double  bottom  of  th^  mash, 
tun  deliver  the  wort  into  a,  large  horizontal  collecting 
pipe  from  which  it  runs  off  through  a  tap.  An  open 
vertical  pipe  rises  from  the  horizontal  collecting  main. 
When  the  wort  is  running  slowly,  the  volume  delivered 
is  not  sufficient  to  fill  the  horisMntal  main,  and  no  resistance 
is  ofl'crcd  to  its  flow.  When  it  tends  to  run  too  quickly 
or  when  the  main  delivery  tap  is  partly  closed,  the  wort 
fills  the  main  and  rises  up  the  vertical  pipe.  Thus  a 
counter  pressure  is  set  up  which  regulates  itself  auto- 
maticallv  and  controls  the  rate  of  flow  of  the  wort. 

—J.  F.  B. 

Beer  irorl  :  Arrangement  for  continuous  production  of .. 

H.  Brcker.  Fr.  Pat.  370,401,  Oct  1,  1906. 
This  specification  describes  a  means  by  which  the  ordinary 
equipment  of  a*  brewery  working  the  double  decoction 
process  can  be  adapted  to  ])roduce  wort  practically 
continuously,  by  converting  the  mash,  decoction  copper 
into  an  auxiliary  wort  cojjper.  The  decoction  process 
is  then  abandoned,  and  the  wort  is  brewed  very  rapidly 
by  the  "  Schmitz  ''  method.  The  auxiliary  wort  copf)er, 
formerly  the  mash,  decoction  copper,  is  connected  with 
the  ordinary  wort  copper  in  such  a  way  that  filtered  wort 
can  be  collected  in  it  and  pumped  into  the  ordinary  wort 
co|)i)er  at  certain  intervals  during  the  boiling  of  the 
wort.  The  time  allowed  in  each  vessel  for  each  stage  of 
the  brewing  process  is  shown  diagramuiatically. — J.  F.  B. 

Beer  ;    Process  of  hreving .     C.   Zimmer.     I'>.   Pat. 

.370,728,  Oct.  24,  1006. 

Thk  malt  grist  is  separated  from  the  husks  and  is  ground 
to  Hour  in  a  roller  mill  in  presence  of  water.  The  flour 
is  then  mashed  and  saccharified,  whilst  the  husks  arc 
mashed  separately.  A  j)ortion  of  the  diastatic  wort 
from  the  husks  is  tt<ldcd  to  the  flour-n.ash  in  order,to  ensure 
its    complet-c    saccharification,    whilst    the    remainder    is 
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added  after  the  decoction.  The  grains  are  thoroughly 
exhausted  by  washing  and  nie  not  used  for  clarifying  the 
wort.  The  latter  passes  to  the  copper  through  centrifugal 
clarifiers  or  filter-presses. — J.  F.  B. 

Molasses  :     Manufacture    of    alcohol    from .     G.    J. 

Meunier.     Fr.    Pat.    370,279,    Oct.    6,    1906. 

In  this  process  the  vinasse  from  a  previous  distillation 
is  utilised  for  acidifying  the  wash,  thereby  avoiding  the 
necessity  of  adding  sulphuric  acid.  The  pro])ortion  of 
acid  vinasse  employed  varies  from  20  to  75  per  cent,  of 
the  total  volume  oE  the  wash.  The  sterilisation  of  the 
wash  is  preferably  efffcted  by  a  cold  yirocess,  i.e.,  bv 
producing  a  precipitate  in  the  liquid,  which  encloses  and 
carries  down  the  bacteria.  Suitable  reagents  are  sodium 
phosphate  and  salts  of  iron.  The  wash  is  then  sown 
with  a  pure  yeast  and  fermented. — J.  F.  B. 


XVIII. -FOODS  ;    SANITATION  ;     WATER 
PURIFICATION,  &  DISINFECTANTS. 

{Continued  from  ptuje  219.) 

(^.)— FOODS. 

Milk  :    Detection  of  added  icater  in htf  means  of  the 

immersion    refractometer.     E.    Ackermann.     Z.    Unters. 
Nahr.  u.  Genussm.,  1907,  13,  186— 18S. 

A  REFKACTOMETRic  examination  of  the  serum  of  a  sample 
of  milk  i-i  recommended  as  a  means  of  detecting  the 
presence  of  odded  water  in  the  same.  The  serum  is 
prepared  by  placing  30  c.c.  of  the  milk  in  a  test-tube, 
adfiing  0*25  c.c.  of  calcium  chloride  solution  of  sp.  gr. 
1-1375,  and  heating  the  tube  and  its  contents  in  a  boiling 
water-bath  for  fifteen  minutes.  To  prevent  evaporation, 
the  mouth  of  the  test-tube  is  closed  by  a  cork  carrying  a 
short  length  of  narrow  glass  tubing.  The  contents  of 
the  test-tube  are  then  cooled  to  17-5°  C,  the  clear  serum 
is  decanted  into  a  small  beaker,  and  examined  with  the 
refractometer.  Normal  milk  shows  a  refraction  of  from 
38-5  to  40-5  scale  degrees,  whilst  milk  containing  5  per 
cent,  of  added  water  gives  a  reading  of  37-7  ;  with  10  per 
cent,  of  water  the  reading  falls  to  36-7  :  with  20  per  cent, 
of  water;  to  34-8,  and  so  on.  The  quantity  of  calcium 
chloride  added  is  practically  without  influence  on  the 
refraction. — W.  P.  S. 

Caseins  [from  cow's  milk  and  goat's  ?7lilk^.     J.    H.   Long. 
J.   Amer.   Chem.   Soc,    1907,   29,   223—230. 

Ax  investigation  of  the  prolonged  digestion  of  casein  by 
means  of  pepsin  and  very  dilute  hydrochloric  acid  has 
shown  that  cow's  n  ilk  casein  is  very  similar  to  that  from 
goat's  milk.  They  form  similar  salts,  the  equivalent 
weight  of  cow  casein  being  the  lower  of  the  two.  Goat 
casein,  however,  changes  more  slowly  than  cow  casein, 
and  yields  a  much  larger  residue  of  "  pseudo-nuclein." 
The  electrical  conductivities  of  samples  taken  during 
digestion  are  lower  than  those  calcidated  from  the  "  free  " 
hydrochloric  acid  as  obtained  by  titration,  with  diraethjd- 
aminoazobenzene  as  indicator.  The  total  acidity  (phenol- 
phthalein  indicator)  and  the  free  acidity  vary  regularly, 
cow  casein  giving  the  higher  values  throughout.  The 
amino-acids  and  other  final  products  of  hj-drolysis  arc 
much  alike  in  the  two  cases,  and,  as  obtained  by  evaporat- 
ing the  digested  liquid,  show  an  increase  in  weight  on  the 
orieinal  casein  (free  from  p.seudo-nuclein)  of  31  7  per 
cent,  for  cow  casein  and  36-4  per  cent,  for  goat  casein. 

— F.     SODN. 


Lard  :    Examination  of .     E.   Polenske.     .Arbb.   aus 

dem  kaiserl.  Gesundheitsamte,  1905,  22,  576—583. 
(1)  Detection  of  phytosterol  in  lard  in  presence  of  small 
quantities  of  paraffin. — In  testing  lard  containing  cotton- 
seed oil  by  the  phvtosteryl  acetate  method,  the  melting 
point  of  the  ester  is  frequently  lower  than  that  of  choles- 
teryl  acetate,  and  this  has  been  attributed,  though  without 
proof,  to  the  presence  of  small  quantities  of  paraffin. 
If  more  than  0-1  per  cent,  of  paraffin  be  present  in  lard, 
it  is  readily  detected  by  the  quantity  and  amorphous 
character  of  the  unsaponifiable  matter.  Pure  lard  yields 
0-1 — 0-2  per  cent,  of  crystalline  unsa})onifiable  matter. 
The  author  found  that  the  addition  of  liquid  parafiin,. 
(up  to  0-1  grm.)  to  0-1  grm.  of  a  mixture  of  94  per  cent, 
of  cholesterol  and  6  per  cent,  of  phvtosterol,  had  practically 
no  influence  on  the  melting  point  of  the  acetate,  nor  had 
an  addition  of  up  to  0-004  grm.  of  paraffin  wax.  With 
amounts  of  paraffin  wax  ranging  from  0-004  to  0-1  grm. 
per  0-1  grm.  of  the  cholesterol-phytosterol  mixture,  the 
melting  p-int  of  the  acetate  was  depressed  proportionally 
to  the  quantity  of  paraffin  wax  present  ;  indeed,  with , 
0-1  grm.  of  the  latter,  the  melting  point  of  certain  of  the 
fractions  obtained  on  recrystallisiug  the  acetate  were 
identical  with  that  of  paraffin  wax  itself  (53"  C).  In 
order  to  obtain  reliable  results  by  the  phytosteryl  acetate 
test  in  presence  of  small  quantities  of  paraffin,  the  following 
method  is  proposed  : — The  ethereal  solution  of  the 
unsaponifiable  matter  from  100  grms.  of  lard  is  allowed 
to  evaporate  in  a  test-glass,  the  residue  is  dried  at  100°  C,  . 
and  covered  with  1  c.c.  of  petroleum  ether  (boiling  below 
50"^  C.)  ;  the  glass  is  stoppered  and  allowed  to  stand  for 
10  mins.  The  solution  and  residue  are  poured  into  a 
small  funnel  containing  a  phi,'  of  cottonwool,  and,  after 
draining,  the  residue  is  washed  three  times  with  quantities 
of  0-5  c.c.  of  cold  petroleum  ether.  The  insoluble  matter 
is  then  dissolved  in  ether,  the  solution  evaporated,  and 
the  residue  acetylated  in  the  usual  manner.  The  ester 
is  recrystallised  tliree  or  four  times,  using  1  c.c.  of  absolute 
alcohol  each  time,  and  the  melting  points  of  the  second 
and  subsequent  deposits  determined.  Phytosterol  is 
less  soluble  than  cholesterol  in  petroleum  ether,  so  that 
the  unsaponifiable  matter  becomes  enriched  in  phytos- 
terol. The  following  results  have  been  obtained  by  this 
method  : — 


0-1  grm.  of  cliolesterol-phytostero) 
mixture. 


Amount  of  paraffin  added. 


O-Olgrm.  0-05  grm. p-1  grm. 


,,  ,,.  •(.„{'(  2nd  cryst. 

Meltmg  pouit  of     J  .^^^  crvst. 


ester  after 


4th  cryst. 


•  c. 

°  C. 

°  C. 

1170 

116 

114 

llS-5 

118 

117 

119-5 

119 

118-5 

(2)  Detection  and  determination  of  small  quantities  of 
paraffin  in  lard. — The  unsaponifiable  matter  from  100  grms. 
of  lard  is  mixed  in  a  test-glass  with  5  c.c.  of  strong  sul- 
phuric acid,  and  then  the  glass,  with  tied-on  stopper,  is 
heated  for  one  hour  at  104^—105'  C.  in  a  bath  of  40  parts 
of  glvccrol  and  fiO  parts  of  water  (b.  ]>t.  104°— 105°  C), 
with  "occasional  shaking  during  the  last  half-hour.  After 
cooling,  the  contents  are  shaken  vigorously  three  times 
for  one  minute  each  time  with  10  c.c.  of  ]>etroleum  ether. 
The  united  extracts  are  washed  three  times  with  10  c.c. 
of  water,  filtered  through  a  dry  filter,  evaporated,  and  the 
paraffin  dried  at  100.'  C,  and"  weighed.     Pure  lard  yields 

0 0-003   grm.    of   resinous    matter.     If   only    very   small 

quantities  of  jmraffin  are  present,  it  is  advisable  to  rejieat 
the  process  with  the  residue,  but  using  only  1  c.c.  of 
sulphuric  acid  and  heating  for  only  half  an  hour.  The 
following  results  were  obtained  :  — 


Quantity  of  paraffin  added  to  0-1  grm.  of 
cholesterol-pliytosterol  mixture. 


0-003  grm. 


0-004  prm.  I    0-005  grm.  |     0-01  grm. 


0-2  grm. 


Xo 
addition. 


Yii'ki  of     (after  1  treatment   witfi  H2SO4  ... 
"paratfin"'(      ,,     2  treatments      ,,  „ 


CTm. 
0-0041 
0-0033 


grm. 
0-0056 
0-0041 


grm. 
0-0063 
0-0055 


grm. 
0-014 
0-0105 


wm. 
O-.H'. 
O-t/92 


00027 
1.-0005 


-A.S. 
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Semeetd  indtuinf  in  Japan.     K.  Pietruskv.     Chem.  Ind., 
1907.30.  101—108. 

TiiE  anthor  <lesonl>es.  with  illustrations,  tlio  seaweed 
iiulu>try  of  Jajvin  (soo  this  J.,  UHHi.  5US).  Specimens  of 
xntrJiu.  analysed  by  K.  Oshima,  gave  the  following 
lesults : — 


Soluble 

non- 

Water. 

Protein. 

Fat. 

nitro- 
genous 
matter. 

Crude 
fibre. 

Ash. 

per 

per 

per 

per 

per 

per 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Laminaria  anmutain 

22-8 

5-5 

1-5 

47-0 

4-6 

18-7 

longitfiwa 

25-9 

6-7 

1-7 

31«9 

«-4 

27-3 

japonica  . 

23-n 

5-0 

1-6 

47-5 

5-8 

17-2 

,,         ofhtitfntiis 

24-0 

6-6 

0-9 

41-9 

6-0 

20-3 

rfiiijiota .  . 

22-8 

4-7 

0-8 

42-3 

10-2 

lS-6 

fra(plit... 

2S-1 

4-0 

0-7 

40-4 

7-2 

24-7 

ArtknlAmmntu  bifidtu 

24-4 

5-S 

0-7 

45-6 

6-4 

17-0 

Of  the  two  following  analyses  of  kanten,  (1)  was  made  by 
<).  Kellner,  and  ("J)  was  published  bv  the  Imperial  Fishery 
Board  :— 


Composition 

of  kanten. 

I. 

II. 

Water 

22-80 
11-71 

62-05 
3-44 

22-29 

6-85 

<  r:!.    fibre 

-•    hydrates    

«-73 

60-32 

3-81 

The  iodine  content  of  some  Japanese  seaweeds  is  shown 
in  the  following  table,  compiled  from  figures  published 
by  the  Imperial  Fishery  Board  :  — 


Botanical  name. 

Japanese 
name. 

The  raw  seaweed 
contains : 

Iodine. 

Ash. 

Kajimo 

Arame 
Cinbaso 

Kombu 

per  cent. 
0-23 
0-25 
0-27 
0-05 
0-03 
0-18 
0-17 
0-11 
0-19 

per  cent. 
54-83 

47-22 

hieydU 

.HargattMm  tp 

50-90 
52-04 
51-94 

Laminaria  anmulata 

lonvitrima    

japonica 

„          oekalenaU    

18-69 
27-29 
17-16 
20-31 

— A.  S. 

FrrmrntA     mutually     incf/mpatille.     T.     Sollmann.     XX., 
page  276. 

ExGLLSH  Patents. 

MUk,  rrtam,  and  butler  ;  Treatment  [preserving]  of  . 

D.  P..  S.  (Jailjraith.  Ixindon.     Eng.  Pat.  .3206,  Feb.  9, 
1906. 

The  proccM  relates  to  the  treatment  of  milk  and  cream 
with  an  antiM-ptir.  and  the  removal  of  the  latter  before 
the  f-ream  i«  ii^ofl  for  butter-making.  For  iuHtance,  fresh 
■  Ti=im  in  mixed  with  1  j^r  fent.  of  itM  (juantity  of  formic 
''..  the  arid  U-inj;  added  in  the  form  of  a  20  ]h;t  cent. 
I  fion.  The  mixture  iH  kept  at  a  temf)eratiire  of  about 
'*<  F.  ffJT  two  hours,  with  weaHional  Ktirring,  and  is  then 
rnixMl  with  (leven  or  eight  timeH  itH  volume  of  brine 
'•p.  fn.  I-On-I)  at  a  temf^rature  of  'MP  F.  After  iKMUg 
••tirrf-d  for  aU>ut  10  minutr-H.  the  mixture  is  paHHed  through 

'     ■   '   '   ■"  hine.  and  the  Mej)arated  eream  uned  for 

The    butter    obtained     may    Ik;    waHhcfJ 
.  ■       (Hh'T  prei.ervafive.1.  mifh  as  fluorides, 


salicylic  acid,  or  formaldehyde,  may  be  used  in  place  of 
the  formic  acid  above  mentioned.  All  the  utensils 
employed  are  washed,  before  using,  in  a  1  per  cent,  formic 
acid  solution,  and  then  rinsed  in  brine. — W.  P.  S. 

Jililli  and  protcid-containing  liquids  ;  Drying ,  and  the 

dry  products  obtained.     J.   R.    Hatniaker,   Paris.     Eng. 
Pat.  12,783,  June  1.  1900. 

Sbe  Fr.  Pat.  306,751  of  1906 ;  this  J..  1906,  1113.— T.  F.  B. 

French  Patents. 

Albumin  from  yeast  ;  Process  of  preparing .     M.  E. 

Pozzi-Escot.     Fi-.   Pat.   362,010,   Dec.   20,    1905. 

Ybast  is  well-washed  and  then  suspended  in  three  times 
its  weight  of  water  at  a  temperature  of  35°  C.  ;  borax- 
solution,  containing  10  ])er  cent,  of  sodium  carbonate,  is 
then  stirred  in.  until  the  yeast  forms  clots.  The  mass  is 
filtered,  and  the  colourless  yeast  thus  obtained  is  sub- 
mitted to  any  of  the  following  processes.  The  yeast  may 
be  killed  by  the  addition  of  acetone,  ground,  submitted  to 
dialysis,  and  the  albuminous  matter  obtained  preserved 
by  the  addition  of  sodium  fluoride  or  sulphite.  Or,  the 
yeast  may  be  mixed  with  sodium  chloride,  sugar,  &c.,  and 
the  liquid  mass  also  submitted  to  dialysis.  The  third 
process  consists  in  killing  the  yeast  with  acetone,  drying 
it,  and  grinding  the  residue  to  a  powder.  The  albuminous 
matter  obtained  by  the  above  methods  may  be  substituted 
for  egg-albumin  in  any  of  the  commercial  processes  in 
which  the  latter  is  used. — W.  P.  S. 

Butter,  lard,  or  cream  substitute ;  Preparation  of  a . 

A.  Laurendeau.     Fr.  Pat.  370,193,  Aug.  30,  1906. 

One  hundred  lb.  of  fat  or  oil  are  melted  and  mixed 
thoroughly  with  60  lb.  of  water.  13  oz.  of  calcium  car- 
bonate, and  20  oz.  of  sodium  bicarbonate.  The  mass  is 
then  heated  to  a  temperature  of  about  80°  C,  and  allowed 
to  cool  for  48  hours.  If  it  be  desired  to  make  a  cream 
substitute,  a  small  quantity  of  milk  and  sugar  are  added. 
The  above-mentioned  quantities  may  be  varied  according 
to  the  nature  of  the  fat  or  oil  employed. — W.  P.  S. 

Butter ;  Preservation  of without  addition  of  salt  or 

other    admixttire.     P.    A.    Sparre.     Fr.    Pat.    371,091, 
Nov.  5,  1906. 

Butter  is  preserved  without  the  addition  of  foreign  sub- 
stances by  wrapping  it  in  parchment  paper  on  the  outside 
of  which  is  a  preparation  of  cinnamic  acid  or  balsam 
containing  that  sub.stance.  A  sheet  of  cloth  or  paper  is 
covered  with  the  cinnamic  acid  preparation,  and  is  placed 
between  two  sheets  of  parchment  paper ;  the  combined 
sheets  are  then  wrapped  round  the  butter  in  the  package  ; 
this  has  the  effect  of  preventing  the  butyric  acid  fer- 
mentation without  imparting  a  disagreeable  flavour  to 
the  butter.— J.  F.  B. 

Coffee    and    tea    extracts ;  Preparation    of    soluble . 

A.  Rupeau.     Fr.  Pat.  370,506,  Oct.  15,  1900. 

Roasted  coffee,  or  tea,  is  ground  and  then  placed  in  a 
closed  ves.sel  provided  with  a  steam-jacket.  The  bottom 
of  the  vessel  is  perforated,  and  under  this  bottom  is 
provided  a  receptacle  for  the  extract.  A  solvent,  such 
as  acetone,  ether,  or  ethyl  acetate,  is  now  allowed  to  flow 
from  an  upper  chamber  into  the  vessel  containing  thi- 
coffee,  which  it  percolates,  and  the  extract  passes  into  the 
lower  vessel.  When  complete  extraction  has  been  attained, 
the  connection  between  the  percolator  and  the  lower 
vessel  is  closed,  and  the  solvent  is  distilled  off,  condensed, 
and  returned  to  the  solvent  chamber  for  further  use.  The 
extracted  coffee  is  now  removed  from  the  closed  vessel. 
and  further  extracted  with  water.  The  residues  resulting 
from  the  evaporation  of  the  solvent  and  the  water  arc 
dried,  powdered,  mixed,  and  formed  into  tablets,  &c. 

— W.  P.  S. 


(fi.)— SANITATION 


Sewage  ;  Nitrification 
Proc, 


WATER  PURIFICATION. 

Roy.     Soc. 


of .     G.     Reid 

1907,  79 B,  58—74. 
With  a  view  of  ascertaining  the  degree  of  purificatioB 
effected  at  different  dej)thH  in  a  lilter  bed,  the  author  has 
carried  out  a  series  of  experiments  and  analyses  on  sauiples 
taken  from  various  parts  of  the  bo<ly  of  the  filter.     The 


I 


JIarch  30,  1907.] 


Cl.  XIX.— paper,  pasteboard.  &c. 


273 


latter  was  composed  of  broken  "  saggars  "  (discarded  hard 
burned  clay  vessels  in  which  china  is  packed  for  firing), 
the  size  of  the  material,  in  four  separate  sections,  varying 
from  1-5  in.  to  1/8  in.  After  a  preliminary  settling  and 
straining  and  septic  tank  treatment,  the  sewage  was 
distributed  on  the  filter  at  the  rate  of  200  galls,  per  sq.  yard 
per  24  hours.  The  total  depth  of  the  filter  was  4  ft.  6  in., 
and  the  sewage  passed  tlirough  this  in  35  minutes.  The 
results  show  that  a  remarkable  degree  of  purification  is 
attained  by  the  flow  of  the  sewage  through  the  upper 
1-ft.  layer  of  the  filter  ;  the  free  ammonia  was  reduced 
to  about  one-fiftieth,  the  albuminoid  ammonia  to  about 
one-seventh,  and  the  oxygen  absorption  in  four  hours  also 
to  about  one-seventh.  The  figures  relating  to  oxidised 
nitrogen  show  conclusively  that  the  work  of  purification 
is  practically  completed  within  a  few  inches  of  the  surface 
of  the  filter.  Although  it  was  expected  that  the  process 
would  prove  to  be  a  gradual  and  progressive  one,  nitrites 
being  formed  chiefly  in  the  superficial  layers  and  nitrates 
in  the  lower  layers,  this  was  not  the  case.  The  author 
considers  that  the  two  organisms  are  at  work  side  by  side. 
At  a  depth  of  3  ft.,  the  greatest  purification  had  been 
effected,  samples  drawn  from  beneath  the  lowest  layer 
of  the  filter  (4  ft.  6  in.)  showing  an  increase  in  the  free 
ammonia  and  a  decrease  in  the  nitric  nitrogen.  This 
may  be  accounted  for  by  the  fact  that  in  fine-grade  filters 
the  air  is  drawTi  downwards,  carrying  with  it  the  products 
of  the  combustion  which  has  taken  place  above,  and  thus 
has  an  asphyxiating  action  on  the  organisms  below.  It  is 
possible  that  even  an  anaerobic  fermentation  may  be 
revived  in  the  lower  layers.  The  conclusion  is,  that  the 
lower  2  or  3  ft.  of  filter  medium  are  absolutely  unnecessary 
provided  that  efficient  means  of  distributing  the  sewage 
on  the  filter  be  provided  ;  further,  that  so  far  as  the  cost 
of  the  construction  of  the  filter  is  concerned,  the  expendi- 
ture might  be  reduced  by  about  one-half.  (See  also 
this  J.,  1906,  279.)— W.  P.  S. 

United  States  Patent. 

Sewage,   d;c.  ;    Apparatus  for  separation  of  solid  matters 

from .     C.  Kremer.  Assignor  to  Ges.  f.  Abwasser- 

klarung.  Berlin.     U.S.  Pat.  839,396,   Dec.   25,   1906. 

See  Eng.  Pat.  5908  of  1906  ;   this  J.,  1906,  711.— T.  F.  B. 

French  Patents. 

Sewage  ;    Treatment  of .     A.   M.   Muguet.     Fr.   Pat. 

361,994,  Dec.  14,  1905. 
The  sewage  is  mixed  in  a  closed  vessel  with  peat,  1  part 
of  the  latter  being  used  to  absorb  4  or  .5  parts  of  sewage. 
The  gases  are  drawn  off  by  means  of  an  exhaust  pump 
and  conducted  to  a  furnace,  whilst  the  peat  and  sewage 
mixture  may  be  used  as  a  manure,  or  mixed  with  lime, 
dried,  and  distilled.  The  products  of  distillation  are 
collected  and  separated,  and  the  coke  residue  can  be 
employed  as  fuel. — W.  P.  S. 

Sewage,  effluent,  dr.  ;  Process  for  purifying .     J.  F.  P. 

Kestner.     Fr.  Pat.  370,313,  Oct.  8,"  1906.     Under  Int. 
Conv.,  Oct.  13,  1905. 

See  Eng.  Pat.  20,750  of  1905 ;  this  J.,  1906,  1114.— T.  F.  B. 

Purification    of    liquids    [water}  ;     Electrolytic    apparatus 

for  the .      Hinkson   Electric   Liquid    Purifving   Co. 

Fr.    Pat.    370,281,    Oct.    6,    1906.     Under    Inf.    Conv., 
Oct.  7,   1905. 
A  SEIUES  of  closed  compartments  are  arranged  in  a  vertical 
pile,  the  liquid  to  be  jiurified  being  passed  .successively 


through  the  compartments.  Bipolar  electrodes  separate 
the  compartments  one  from  another,  and  the  extreme 
electrodes  are  connected  with  a  source  of  current. — B.  X. 

Water  for  feeding  steam-boilers  or  stills  ;    Process  for  the 

treatment    of .     J.    Mevrueis.     Fr.    Pat.    370,601. 

Oct.   19.   1906. 

The  process  consists  in  heating  the  feed  water  containine 
calcium  sulphate  and  carbonate  with  strontium  chloride 
either  alone  or  in  admixture  with  barium  chloride,  with 
or  without  the  addition  of  a  substance  containing  tannin. 
The  object  is  to  obtain  by  a  series  of  double  decompositions 
the  most  insoluble  compounds  possible  in  order  to  avoid 
the  formation  of  hard  scale. — W.  H.  C. 

XIX.— PAPER,  PASTEBOARD,  &c. 

(Continued  from  page  220.) 

Cellulose  ;    [Mixed]  Esters  of .     E.  Berl  and  Watson 

Smith,  jun.     Ber.,  1907,  40,  903—908. 

The  appearance  of  Lederer's  Ger.  Pat.  179.947  (see  Fr. 
Pat.  368,766  of  1906  ;  this  J.,  1907,  30)  has  led  the  authors 
to  publish  some  of  the  results  obtained  in  an  investigation 
on  which  they  have  been  engaged  for  some  time  past. 
The  largest  number  of  hydroxyl  groups  in  cellulose 
Preferred  to  a  C^  unit)  hitherto  replaced  by  nitro  groups 
is  three,  whereas  results  obtained  by  Cross  and  Bevan 
on  acetylcellulose  (see  Eng.  Pat.  9676  of  1894  ;  this  J., 
1895,  987)  pointed  to  the  existence  of  a  tetra-acetyl 
derivativ-e.  With  a.  view  to  explain  this  apparent  dis- 
crepancy between  the  number  of  hydroxyls  replaceable  by 
acetyl  and  nitro  gioups  respectively,  the  authors  have  pre- 
pared a  number  of  mixed  esters  (cellulose  acetonitrates). 
Their  results  confirm  tho.se  of  Ost  (this  J.,  1906,  606) ;  in  no 
case  could  they  obtain  a  more  highly  substituted  derivative 
than  one  in  which  three  hydroxyl  groups  (in  a  Cg  unit)  were 
replaced.  Glacial  acetic  acid  and  acetic  anhydride  alone 
have  no  chemical  action  on  nitrocellulose,  a  gelatinous 
solution  being  produced,  from  which,  on  pouring  into 
cold  water,  unaltered  nitrocellulose  is  reprecipitated.  If. 
however,  a  small  quantity  of  concentrated  sulphuric  acid 
be  added  to  the  gelatinous  solution,  a  vigorous  reaction 
takes  place,  with  partial  replacement  of  the  nitro  groups 
by  acetyl  radicals.  The  mixture  must  be  strongly  cooled, 
otherwise  the  acetic  anhydride  boils  over.  t)n  pouring 
the  reaction-product  into  a  large  volume  of  cold  water, 
a  white,  flocculent  precipitate  is  obtained,  which  dries  to 
a  crumbly  powder,  very  easily  soluble  in  ethyl  acetate 
and  acetone,  less  soluble  in  chloroform  and  ether-alcohol. 
The  solutions  in  ethyl  acetate  leave,  on  diving,  a  tough, 
transparent  film,  and  are  specially  suitable  for  the  manu- 
facture of  artificial  silk,  and  the  preparation  of  insulating 
material,  &c.,  inasmuch  as  the  products  are  very  little 
more  inflammable  than  pure  acetylcellulose.  The  relative 
proportions  of  acetyl  and  nitro  groups  in  the  products, 
varv  according  to  the  time  elapsing  between  the  addition 
of  the  sul])huric  acid  anel  the  pouring  of  the  reaction- 
product  into  water.  In  the  experiments.  6  grnis.  of  nitro- 
cellulose (11-07  per  cent,  of  nitrogen)  were  mixed  with 
100  c.c.  of  acetic  anhydride  and  some  glacial  acetic  acid, 
and  after  complete  solution  was  attained,  2  c.c.  of  con- 
centrated sulphuric  acid  were  added  to  the  cooled  liquid. 
By  ])ouring  the  reaction-product  into  water  after  i>eriods 
ranging  from  half  an  hour  to  twelve  hours,  mixed  esters 
were  obtained,  with  the  compositions  given  in  the  following 
table  :  — 


Product  yielded : 

Calculated  Tor : 

Duration  of 
reaction  in  hoars. 

Nitrogen.                  Acetic  acid. 

\ 

1 
2 

4 

12 

per  cent. 
4-19 
3-97 
4-54 
4-86 
2-64 

per  pent. 
34-84 
33-10 
40-86 
41-22 
47-74 

[   C.i4H3,Oii(N03)3(C,H302)6 

[■    Cs4H2808(N03)4{C.H30,)g 
C24H290»(X03)2{C2H302)9 

(  X  =  4-06  per  cent. 

CH3r02H=34-7»  per  cent. 
1  N=4-S1   per  cent. 
1  rHjCO-jH  =41-24  per  cent. 

N=2-51  per  cent. 

CH,C02H  =  48-39  per  cent.: 
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For  the  analvsts  of  the  products,  the  nitrogen  was 
detoriiiimHJ  in  juniies  nitrometer,  and  tlie  total  nitric 
and  aietic  aoids  bv  distillation  with  steam,  the  vapours 
bein"  absorlnnl  in.V  .">  sixlium  hvdroxido  solution,  and 
the  excess  of  alkali  titrated  back.  Attempts  to  prepare 
technioallv  useful  forn.vleelluloses  proved  lui'^uioessful. 
(See  also  this  J..  UIOS.  "tksr..  1251.)— A.  S. 

Fibrfs  and  fibrous  suMriHfe*-  /or  jmfcr-making  :  riiilippinc 

.     (;.   F.   Richmond.     Philippine  J.   Sci..   HH)(),  1, 

1075^1084. 
TiiK  author  continues  his  investigations  on  the  suitability 
of  Philippine  fibres  for  iMipcrniaUing  (see  this  J..   1906, 

8t^)-  „  .  ..  1         7>  { 

Bamboo  (Strucinral.  Bainbiisa  blumcina.  and  Ihrar/, 
B  /(/»ui»iixJo).— The  processes  employed  for  obtaining 
nawr  cellulose  from  esparto  and  straw  can  be  used  for 
bamboo  E-Xi^riments  show  that  no  preliminary  sorting 
of  the  different  ^wtions  of  the  stem  is  necessary.  Rotary 
dieestors  would  probablv  prove  unsuitable  m  A\orking 
up  this  material,  as  the  pulp  shovs  a  tendency  to  roll  up 
into  little  balls.  One  i  oi.nd  lots  of  bamboo  chips  were 
boiled  with  caustic  sotla  in  en  upright  digester  over  a 
free  flame  The  results  obtained  show  that  a  well- 
digested  pulp  is  obtained  by  the  use  of  10-20  per  cent. 
of  caustic  soda  calculated  on  the  gross  weight  of  the 
eane*  the  duration  of  digestion  and  the  temperature  and 
pressure  required  being  considerably  less  than  in  the  case 
of  the  common  soft  woods  employed  for  pulp  production, 
and  comparing  favourably  with  those  used  for  straw 
cellulose  manufacture.  The  dwarf  bamboo  is  superior 
to  the  ••  structural  "  varietv.  yielding  from  44—50  per  cent. 
of  unbleached  pulp  as  compared  with  41—43  per  cent. 
from  the  latter,  whilst  the  consumption  of  bleaching 
powder  is  10—20  and  20—25  per  cent,  respectively  for 
the  two  kinds.  v.    •     j    • 

Coco.nut  ;,a/f«.— The  fibre  of  this  plant  is  obtained  in 
almost  unlimited  nuantities  as  a  by-product  in  the  pro- 
duction of  copra  and  coco-nut  oil.  E.xperimcnts  show 
that  the  fibres  cannot  be  economically  separated  from 
the  cellular  matter  in  which  they  are  embedded.  Although 
not  suitable  for  paper-making,  this  material  can  be  used 
in  place  of  wood  pulp  for  the  manufacture  of  roofing 
and  felting  materials.  The  husks  need  only  be  prepared 
bv  mechanical  means  alone,  possibly  followed  by  a  mild 
alkaline  treatment.  The  fibre  is  not  suitable  for  bleaching. 
On  treatment  vith  2  jx-r  cent,  alkali  under  pressure  for 
(.everal  hours,  the  fibrous  tow  shredded  from  the  husks 
2aven''.^rly  '0  percent,  of  nulp.  The  unclep.ncd  husks 
gave  26  per  cent,  of  pulp.  Buri  palm  rope  under  similar 
condirion.s  pave  30—37  per  cent,  of  pulp.  Hand-made 
«heet«  of  unbleached  j.aper  from  these  fibres  were  strong 
and  fairly  free  from  shive.— F.    Shi>n. 


ffjophony  :    Avloridnlion  of 

WUB.,  page  264. 


W.  Fahrion. 


Oil  of  turpentine  obtainrd  in  the  ardphate  cellvlose  process. 

V.  Klarson  and  H.  Person.     XX.,  page  270. 

Cdltdose  and  dextrose  :    Condensation  of  nrontalic  hydro- 

rarbont  icith .     A.  Xa.stukoff.     XXIV.,  page  282. 

Engu.sh  Patent. 

Colloidal  matrrial  [suhHitute  for   cdlvloid.   drc]  ;    Manu- 

fartnrr  of  a .     C.  E.  Arnold.  A.  S.  Fox,  A.  C.  Scott, 

and  H.  E.  U.  RolHTtH,  Faversham.  Kent.  Eng.  Pat. 
34-j<»,  Feb.  12.  1906. 
The  j»atent  relateB  to  the  manufacture  of  a  colloidal 
material  whi(h  may  be  UKcd  in  lieu  of.  or  in  fombination 
with.  nitrfi'clhiloM;  for  the  jiroduction  of  ccllnloid,  xylonite, 
Ac.  Nitrwtarrh,  either  alone,  or  in  conibinatifin  with 
nitrorelliilone.  i»t  difwdved  in  a  Mjlvcnt  such  aH  wood  spirit, 
acetic  ether  (ethyl  acetate),  or  nitroU-nzene.  To  the 
more  or  lemt  nlantic  rr  nnH  thuh  produced,  f;imj)hor,  oils, 
frumn.  and  other  mnt»-ri;dK  arc  .iddcd,  and  the  jirfjduct 
•o  formed  i«  preened  or  moulded  into  any  desircrl  form. 
Ik-nitration  i*  cflerted  by  the  ■,\<\\i,n  of  a  noiution  of 
ammonium  Kulphide  or  oth'T  knowTi  d<-nitr!iting  Hohition. 
Gocd  FMult*  arc  obtained  by  utting  nitroHtanh  (65 — 75 
P»rti»).  camphor  (20— 3*)  pnrtM),  and  wood  sijirit  and 
coiouring  matter  aa  denired.— fl.  W.  .Mrl). 


French  Patent. 

Paper  ;    Process  for   remox'ing  or  diminishing  the   glaze 

of  printed .     Erste   Deutsche   Kun.stdruck-Papier- 

fabr.  C.  Scheufelen.     Fi-.  Pat.  370,971,  Oct.  30,   1906. 
Under  Int.  Conv.,  Feb.  28.  1906. 

See  Eng.  Pat.  -23,684  of  1906  ;  this  J.,  1907,  220.— T.  F.  B. 
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(Continued  from  page  223.) 

Strychnos  seeds  ;   Presence  of  saccharose  and  glucosides  in 

certain .     J.    Laurent.     J.    Pharm.    Chim.,    1907. 

25,  225—228. 
By  successive  treatment  of  the  alcoholic  extracts  of  the 
seeds,  prepared  with  the  usual  precautions,  with  the 
ferments  invertin  and  emulsin,  by  Bourquelot's  method, 
the  pre.sence  of  saccharose  and  of  one  or  more  glucosides 
has  been  demonstrated  in  the  seeds  of  the  following 
species  of  Strychnos.  8.  nux-vomica  was  found  to  contain 
()'22  per  cent,  of  reducing  sugar,  1'34  per  cent,  of  sac- 
charose, and  to  show  a  slight,  but  distinct  polarimetric 
deviation  after  treatment  with  emulsin,  indicating  the 
presence  of  a  glucoside.  8.  ignatia  gave  1-58  per  cent, 
of  reducing  sugar,  8-6  per  cent,  of  saccharose,  and  1-3  per 
cent,  of  reducing  sugar  formed  by  emulsin.  8.  potatorum 
contained  0-2  per  cent,  of  reducing  sugar,  1-22  per  cent, 
of  saccharose,  but  showed  no  increase  of  reducing  .sugar 
after  treatment  with  emulsin.  S.  spinosa  yielded  0-6  per 
cent,  of  reducing  sugar,  1-66  per  cent,  of  saccharose, 
with  no  increase  in  reducing  sugar  after  treatment  with 
emulsin.  8.  btikanko  gave  1-32  per  cent,  of  reducing 
sugar,  1'70  per  cent,  of  saccharose,  and  0-52  (?)  per  cent, 
of  reducing  sugar  formed  by  treatment  with  emulsin. 
Dunstan  and  Short  have  previously  (J.  Cheni.  Soc,  1885, 
48  [1],  395)  recorded  the  occurrence  of  loganin  in  the 
pulp  of  8.  nux  vomica,  but  did  not  study  its  behaviour 
with  emulsin.  It  is  found  that  hydrolysis  with  emulsin 
proceeds  much  slower  than  usual  in  the  case  of  the 
Strychnos  glucosides,  requiring  fifteen  days  at  28°  C.  for 
completion.  With  most  ghicosides  hitherto  examined, 
emulsin  hydrolysis  is  complete  in  three  days. — J.  0.  B. 

Medicinal    plants ;  Physiologically    active    constituents    of 

certain  Philippine .     R.  F.  Bacon.     Philippine  J. 

Sci.,  1906,  1,  1007—1036. 

The  bark  of  Alstonia  scholaris  R.  Br.,  or  dita  bark,  contains 
two  alkaloids,  ditamine  and  echitamine,  which  were  isolated 
and  examincfl  by  the  author.  Ditamine  can  be  separated 
from  its  solutions  by  making  alkaline  with  sodium  carbonate 
and  extracting  with  ether  ;  the  echitamine  is  obtained 
by  making  strongly  alkaline  with  .sodium  hydroxide  and 
extracting  with  chloroform.  The  largest  amount  of 
ditamine  obtained  from  5  kilos,  of  the  bark  was  0-3  grm. 
Echitamine  is  de])osited  in  crystalline  form  by  the  slow 
evaporation  of  its  chloroform  solution  ;  it  can  be  crystal- 
lised from  alcohol  or  a  mixture  of  water  and  acetone. 
It  contains  four  molecules  of  water  of  crystallisation. 
It  is  a  moderately  strong  ba.se,  being  dissociated  to  the 
extent  of  about  28  per  cent,  in  a  1  per  cent,  solution. 
When  rapidly  heated,  echitamine  melts  with  decom- 
position between  200°  and  208°  C.  The  hydrochloride 
can  be  obtained  in  the  form  of  needles  by  the  addition  ol 
excess  of  hydrochloric  acid  to  a  solution  of  the  base. 
Echitamine^  is  not  a  glucoside.  5 — 7  grms.  of  pun- 
echitamine  were  obtained  from  5  kilos,  of  the  bark. 

Datura  fastuosa  Linn.  var.  alba  Clarke,  is  a  common 
weed  in  the  J'hilipf)ines.  'i'he  air  dried  leaves  contained 
0-21  percent,  of  total  alkaloids,  the  seeds.  0-465  per  cent., 
and  th«  wood  and  roots  together,  0-17  per  cent.  Of  the 
total  alkaloids  more  than  90  per  cent,  is  hyoscinc,  the 
remainder  b(Mng  hyoscyamine  and  atropine;  thus  the 
plant   may   become  a  ])ossible  source  of  hyo-cine. 

ICntada  sc.ande.ns  Henth.  contains  Haf)onin  and  is  used  by 
the  natives  as  a  fish  jioison.  Saponin  was  found  in  the 
seeds  of  this  |)lant  by  Rosenthaler  (see  this  ,]..  1904,  502). 
The  results  of  tli<5  author's  examination  of  saponin  from  the 
trunk  fibre  of  the  plant  agree  with  those  of  Rosenthaler. 
The    most   satisfactory    method    of   obtaining   saponin   \n 
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the  following : — The  fibre  is  extracted  first  with  light 
petroleum,  then  with  methyl  alcohol.  The  alcohol  is 
■evaporated,  the  residue  taken  up  with  water,  dialy.sed, 
evaporated  to  dryness  and  again  dissolved  in  methyl 
alcohol.  The  solution  is  concentrated,  and  fractionally 
precipitated  with  ether.  The  yield  is  5 — 6  per  cent,  of 
the  fibre  employed.  The  saponin  obtained,  agreed  in  its 
properties  with  the  "  saponin  B  "  of  Rosenthaler  {loc.  cit.), 
except  that  it  can  be  heated  to  180^  C.  before  beginning 
to  turn  brown.  On  hydrolysis  it  is  decompo.sed  into 
galactose  and  sapogenin,  C.25H4^203.  Sapogenin  crystal- 
lises from  alcohol  in  white,  odourless  needles,  which  do 
not  change  even  at  270,  C.  It  is  insoluble  in  water, 
dilute  acids,  and  alkaUs. 

Argemone  tnexicana  Linn. — This  plant  was  found  to 
contain  berberine.  Contrary  to  previous  statements, 
morphine  is  not  present. 

CcEsalpinia  honducella  Flem. — The  common  name  for 
the  seed  of  this  plant  is  honduc  seed  or  fever  nut.  The 
kernels  are  exceedingly  bitter  in  taste.  They  contain 
neither  alkaloid  nor  glucoside,  but  about  20  per  cent,  of 
a  light  yellow  fixed  oil.  The  ground  kernels  were 
extracted  with  hot  alcohol.  The  alcohol  was  distilled, 
and  the  residue  taken  up  with  chloroform.  This  solution 
was  washed  with  alkalis,  acids,  and  water,  and  then  diluted 
with  light  petroleum.  The  supposed  active  princi])le, 
bonducin,  separated  out  as  a  white,  amorphous  powder, 
with  a  nut-like  odour  and  a  resinous  appearance.  It 
dissolves  slowlj'  in  strong  alkalis.  Bonducin  which  has 
been  freed  from  all  matter  insoluble  in  ether,  gives  a 
rose-red  colour  with  concentrated  hydrochloric  acid. 
It  is  not  changed  by  boiling  with  alcohol  and  sulphuric 
acid.  By  boiling  with  alcoholic  potash,  other  resins  were 
obtained,  but  no  crystalline  derivatives.  Bonducin  has  an 
exceedingly  bitter  taste,  which  it  communicates  to  water, 
in  which  it  is  only  very  slightly  soluble  ;  it  is  more  soluble 
in  dilute  hydrochloric  acid.  It  is  a  resinous  mixture,  and 
not  a  gluco.side. — F.    Shdn. 

Eriodictyon   glutinosum  ;    Chemical  investigation  of . 

G.  Mossier.     Annalen,   1907.  351,  233—254. 

The  product  examined  by  the  author  consisted  of  portions 
of  woody  stem  and  leaves  of  the  plant,  Eriodictyon 
glutinosum,  Benth.,  obtained  directly  from  California. 
By  extraction  with  petroleum  ether  about  1  per  cent,  of 
fatty  matter,  coloured  dark  green  by  chlorophyll,  was 
obtained.  The  fat  was  purified  by  dissolving  it  in  the 
lowest- boiling  fractions  of  petroleum  ether,  the  greater 
part  of  the  impurities  remaining  undissolved,  and  boiling 
the  solution  with  animal  charcoal.  After  this  treatment 
the  fat  melted  at  54°  C,  and  had  an  acid  value,  33- 1 — 
33-4 ;  ester  value,  102-1 — 102-5 :  and  iodine  value, 
9r0 — 91-5.  The  fatty  acids  consisted  for  the  most  part 
of  an  unsaturated  acid  of  the  oleic  acid  series,  Cj^HogOo. 
and  the  unsaponifiable  matter  (1.5  per  cent,  of  the  fat) 
•of  a  higher  hj'drocarbon  of  the  paraffin  series  with  between 
27  and  31  carbon  atoms  in  its  molecule.  The  residue 
left  after  treatment  with  petroleum  ether,  was  extracted 
with  ether,  and  the  solution  shaken  with  sodium  carbonate 
solution.  A  yellow  sodium  salt  separated,  and  the 
aqueous  solution  was  coloured  yellowish-brown,  and  on 
evaporation,  yielded  a  resinous  mass.  The  sodium  salt 
was  decomposed  by  treatment  with  dilute  acetic  acid, 
and  the  substance  set  free  dissolved  in  ethyl  acetate. 
After  purification,  it  was  obtained  as  a  white,  tasteless, 
and  odourless  powder,  melting  sharply  at  214*^ — 215°  C. 
when  heated  rapidly,  easily  soluble  in  alcohol  and  ethyl 
acetate,  slightly  soluble  in  ether,  choloroforni,  and  benzene, 
and  almost  insoluble  in  watei.  This  compound,  which 
the  author  names  eriodyctionone,  contains  one  methoxyl 
and  four  hydroxyl  groups,  and  has  the  composition. 
Ci5H70(OCH3)(OH)i.  On  destructive  distillation  it 
yields  creosol.  The  presence  in  the  raw  material  of  a 
tannin  substance,  a  sugar,  and  a  gummy  substance  was 
also  detected.  (See  also  Power  and  Tutin,  this  J..  1906, 
1065.)— A.  S. 

Cannnhinol,  the  active  constituent  of  hashish.     M.  Czerkis. 
Annalen,     1907,    351,    467—472. 

Fr.inkel  (Arch.  exp.  Path.  u.  Pharm.,  49.  266)  has  shown 
that  the  active  constituent  of  hashish  is  a  substance  having 
the    empirical    formula,    CoiHgoOo.    which    contains    one 


phenolic  hydroxyl  group  and  yields  a  trinitro-derivative. 
For  the  isolation  of  pure  cannabinol.  hashish  was  extracted 
with  low-boiling  petroleum  ether,  and  the  extract  wa> 
distilled  at  a  pressure  of  0-1  mm.  in  Claisen  Hasks  fitted 
with  Thome's  taps,  the  pressure  being  recorded  by  a 
Macleod  gauge.  The  fractions  passing  over  between 
190°  and  230°  C.  were  united,  dissolved  in  hot  ab.solute 
alcohol,  and  separated  from  paraffins  by  freezing.  The 
alcoholic  solution  was  distilled  under  diminished  pressure 
in  a  current  of  hydrogen  to  remove  the  alcohol,  and  the 
residue  again  fractionated.  The  cannabinol  distils  at 
230°  C.  (corr.)  at  a  pressure  of  0-1  mm.  By  the  actian  of 
moderate  oxidising  agents,  it  appears  to  be  converted 
into  a  dicarboxylic  acid  containing  the  same  number  of 
carbon  atoms,  whilst  on  energetic  oxidation,  it  yields 
but\Tic  and  oxalic  acids,  together  with  other  products. 
(See  also  this  J..  1898,  269,  372.)— A.  S. 

Terpene  derivatives  :  Successive  distribution  of between 

the  various  organs  of  a  living  plant.  E.  Charabot  and 
G.  Laloue.  Compt.  rend.,  1907,  144,  435—437. 
The  investigation  described  in  a  previous  note  (see  this  J., 
1907,  166)  has  been  carried  a  step  further,  by  tracing  the 
distribution  of  the  constituents  of  the  essential  oil  of 
.Artemisia  absinthium  L.  (which  include  the  alcohol  thujone. 
C^o^'Iis^-''  with  its  esters,  and  the  corresponding  ketone, 
thujone,  CxoHjqO)  in  the  various  parts  of  the  plant  during 
the  successive  stages  of  its  development.  Some  time 
before  ilowering,  only  traces  of  thujone  are  found  in  the 
oil,  and  the  stems  contain  a  less  soluble  oil  than  the  leaves. 
In  the  earliest  flowers  there  is  at  first  a  less  soluble  oil  than 
in  the  leaves,  but  later,  this  is  no  longer  the  case.  In  the 
course  of  the  long-continued  growth  of  the  plant  it  is 
probable  that  the  highly  elaborated  essential  oil  of  the 
leaves  reaches  the  newly-formed  inflorescences,  and  that 
to  replace  this  there  is  formed  in  the  leaves  a  further 
quantity  of  essential  oil,  which,  therefore,  is  of  later  origin 
than  that  contained  in  the  nascent  inflorescences.  At  this 
stage  of  development  the  essential  oil  richest  in  esters  is 
that  of  the  roots,  that  of  the  stems  coming  next,  and  those 
of  the  flowers  and  leaves  respectively  third  and  fourth  in 
order  of  ester-content.  The  proportion  of  thujol  is  not 
very  different  in  the  various  parts  of  the  plant,  but  thujone. 
of  which  the  stems  only  contain  traces,  is  present  in 
largest  relative  proportion  in  the  leaves.  Analysis  shows 
that  a  consumption  of  odoriferous  compounds  occurs  in 
the  flowers,  causing  a  diminution  in  the  total  quantity 
of  oil  present  in  leaves  and  flowers  during  the  period  of 
fertili.-ati  n :  contirmation  of  this  is  deri  ed  irom  the  tact 
that  whilst  of  all  the  constituents,  thujol  diminishes  in 
quantity  most  markedly,  in  the  flowers  this  remains  fairly 
constant,  the  supplies  from  the  leaves,  whilst  maintaining 
the  thujol-content  of  the  flowers,  being  insufficient  to 
maintain  the  total  content  of  this  constituent  in  flowers 
and  leaves.  When  fructification  is  effected,  a  further  dis- 
appearance of  oil  from  the  flowers  takes  place,  particularly 
of  the  relatively  soluble  thujol,  the  oil  probably  r^iturning 
to  the  vegetative  organs  when  the  role  of  the  flower  is 
completed. — E.  W.  L. 

Origanum  ;  Cyprus .     D.  Saracomenos.     Chem.  and 

Drug..  1907,  70,  365—366. 
Origaxcm,  or  red  thyme,  grows  wild  in  the  south-western 
portion  of  Cyprus.  Distillation  is  carried  on  from  July 
to  the  middle  of  December.  One  oke  (2§  lb.)  of  oil  is 
obtained  from  30 — 45  okes  of  the  herb,  with  a  consumption 
of  65 — 70  okes  of  coke  as  fuel.  Fresh  plants  yield  oil  of 
a  dirty-grey  colour,  gradually  changing  to  a  dirty  red. 
similar  to  the  colour  of  the  oil  obtained  from  plants  which 
have  been  kept  for  one  month  before  distilling.  .\naly.ses 
by  the  Government  analyst  gave  the  following  results  :  — 

Dark-coloured    LiKbt-coloured 
oil.  {  oil. 


Specific  gravity    

Water 

Light  oil  distilhiig  below  160'  C. 
Thvinene    distilling    at    160  — 

165'  C  

Cvmene     distilling     at     170° — 

180'  C 

'•  Thymol  "  distilling  at  230°  C. 


0-969 

p;'r  cent. 

2-60 

1-80 

6-40 

7-BO 
81-60 


0-960 

per  cent. 

2-00 

200 

2-40 

8-80 
84-80 
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Much  of  the  oil  of  thyme  of  commerce  consists  merely  of 
thvmene  and  cvmene.  the  '•  thymol  "  haviniz  been  ex- 
tri»ct«>«l.  The  axithor  states  thiit  Dunstaii  has  isolated 
the  phenolic  constituent  of  the  oil  and  itlentitied  it  as 
carvacrol  (st»e  foUowiiig  abstract). 


A.  S. 
lnii>. 


Inst..    IWt),    4, 


OripanuiH   oU  from   Cifpru".      Bull. 
2«.)t>— 2i)S>. 

The  name  of  the  plant  furnishing  this  oil  is  not  definitely 
know-n.  but  the  oil  itself  agrees  closely  in  tharacteristics 
with  the  prixiuot  from  OriijnuiDii  liirliuii.  whicli  is  known 
coiifliieniallv  as  Cretan  or  Trieste  origanum  oil.  It  was 
also  clost-lv' similar  to  an  oil.  said  to  be  obtained  from 
(>.  oni/f*.  brought  by  Pimstan  from  Cyprus.  The  sample 
examineii  wa.s  pale  yellow,  rapidly  changing  to  dark 
bro»nish-r»Ml  on  exjxxsure  to  the  air.  Its  odour  and 
tlavour  recalletl  that  of  thyme.  Analysis  gave  the  follow- 
ing results  :— No.  gr.  at  15-5 C,  O-OG-if) ;  refractive  index 
at""'23"  C  l-ol  ;'  rotation  in  a  IW  mm.  tube,  0  ;  solu- 
bilitv  in  TO  per  cent,  alcohol.  1  in  1-4  parts  ;  and  "  phenol  " 
content  by  volume.  82-5  |X>r  cent.  The  phenolic  con- 
stituent, separated  by  the  usual  methods,  was  identified  as 
earvatrol.  It  is  suggested  that  carvacrol  might  be  profit- 
ably extractetl  from  this  oil.  and  used  as  an  anti.septic 
auent.  The  dark  colour  of  the  oil  would  prevent  its  being 
used  for  {lerfuming  white  soaps.  "  white  thyme  oil  "  from 
Thi/tii'**  tiilguris  being  used  in  preference  for  this  purpose. 
Two  consigiiments  of  the  oil  were  sold  to  dealers  in  essential 
oils  at  the  rate  of  3s.  per  lb. — C.  A.  M. 

Oil  of  (urixnline  obtained  in  the  sulphate  cellulose  process  ; 

Purifiration    of    .     P.     Klarson    and    H.    Person. 

Svensk  I'appers  Tidning  ;  through  Papier  Zeit.,   1907, 

32.  J. 
Is  recent  years,  oil  of  tur|)entine  has  become  a  valuable 
bv-product  in  the  manufacture  of  cellulose  by  the  sul])hat<> 
process.  The  authors  have  worked  out  a  method  for 
removing  the  d isatrreeabie  (xlour  which  the  turpentine 
possesses,  due  to  the  presence  of  evil-smelling  sulphur 
com(>ounds.  These  compounds  are  unattacked  by  caustic 
alkali,  and  are  only  partially  attacked  by  compounds  of  the 
heavy  metals,  but  it  «a.s  found  that  they  are  completely 
decomi>osed  by  sulj)huric  acid.  The  use  of  concentrated 
>'ul|>huric  a<-id  is.  however,  flebarred,  since  although  it 
removes  the  sidphur  bodies,  it  also  resinifies  the  oil  of 
turpentine,  with  evolution  of  much  heat.  The  following 
process  wa«  found  satisfactory  : — The  crude  oil  is  first 
distilled  with  steam,  until  80  per  cent,  has  passed  over, 
the  residue  consisting  of  polyterpenes.  The  distillate  is 
treated  with  ."> — 10  per  cent,  of  its  weight  of  50  per  cent. 
sulphuric  acid,  which  is  run  in  as  a  line  stream  whilst  the 
oil  is  shaken  or  vigorously  stirred.  The  mixture  must  not 
be  allowed  to  become  warm  by  the  action  of  the  acid,  or 
the  product  will  have  a  sharp,  sour  odour,  but  the  reaction 
must  be  allowed  to  proceed  in  the  cold  until  all  odour  has 
disapfiearefl.  The  oil  is  finally  distilled  with  steam,  and 
a  tranajiarent,  highly-refra<ting  !i<|uid.  with  an  agreeable 
smell  is  obtained. — B.  J.  .*». 

Abirtic  fififl  :  Orrurrmrc  of  — —  in  rimn  oil.     A.  Tsehirch 
and  M.  Wolff.     Arch.  Pharm.,  1907,  245.  1—4. 

Rfjjt!'*  spirit  was  dis.solved  in  ether  and  shaken  out  with 
sodium  carl>onflte  .solution.  On  acidifying  and  crystai- 
Itstne  the  jire'ipitate  from  acetic  a<'id,  abicti'-  acid, 
♦^.'i^IIjhOj.  f)T  Cif.HsoOn.  was  obtained,  melting  at  Hit}" — 
I6T  C.  A  small  amount  of  a  phcnoMikc  substance  was 
found  on  shaking  out  the  ethereal  solution  with  caustic 
alkali.  The  ethereal  solution,  on  evaporation  and  dis- 
tillation, vieldefl  an  oil.  boiling  for  the  most  j)art  between 
315'  C.  aii/l  .TH.V  C  — F.  Shdn. 

Ftrmcni*   mutuality   incf/mji'itihlr.     'I'.    .Sollmann.      Lancet, 
.March   2.    mr,  ;  Pharm.   .J..    1907.   78,    293. 

The  aulh'JT  states  that  liipiid  prej)arationH  containing 
more  than  (nv-  fiijrestiv  ferment  are  worthless.  He  find3 
that  tryfi»«»n  is  destroyed  in  six  hours  at  40  C.  by  jwpsin 
in  a  solution  containing  0-112  js-r  cent,  of  hydro<:hloric 
arifj.  \'p\»'m  is  completely  rlettroyed  by  trypsin  in 
alkalme  solution.  The  a/tivify  rif  diastase  is  weakened 
by  pef»<ifn  even  in  neutral  solution,  but  is  unafiected  by 
Irypwin.     Kennin  i»i  not  destroyed  by  pepwin,  nf>r  is  invertin 


injured  by  pepsin,  trypsin,  or  diastase.  Preparations 
supposed  to  contain  all  the  active  agents  of  digestion  were 
foinid  to  be  entirely  devoid  of  jn-oteolytic  or  ainylolytic 
properties. 

Thipnyl   trichloracetate.      0.    Anselmino.      Ber.    Pharm.,. 
1900,  390.     Apoth.-Zeit.,  190(5,  21,  1050. 

Although  it  has  been  claimed  that  this  compound  is 
formed  as  a  solid  body,  by  heating  together  molecular 
proportions  of  thymol  and  trichloracetic  acid,  the  author 
finds  that,  under  these  conditions,  the  latter  is  wholly 
decomposed  into  hydrochloric  acid,  phosgene,  and  carbon 
monoxide,  whilst  the  thymol  is  unaltered.  The  pure 
ester  can,  however,  be  obtained  by  the  action  of  trichlor- 
acetylchloride  in  solution  in  light  petroleum  spirit  on 
sodium  thymol.  It  is  a  clear  liquid,  boiling  at  110° — 
111°  C.  under  12  mm.,  and  turning  bluish-green  on  exposure 
to  the  air.— J.  0.  B. 

Phenols ;     Miscihility    of   solutions    of in    aqueoii^ 

alkalis  with  organic  substances  insoluble  in  water.     R. 
Scheuble.     Annalen,   1907,  351,  473—480. 

Thk  author's  experiments  were  carried  out  with  jhenol, 
m-cresol,  xylenol  (1.3.4C(;H3(CH3)20H),  and  carvacrol, 
whilst  as  substances  insoluble  or  soluble  with  difficulty 
in  water,  octyl  alcohol,  CH3(CH2)5CH(OH).CH3,  toluene, 
and  heptane  were  used.  The  quantitative  results  are 
shown  in  the  following  table  : — • 


h  c.c.  of  potassium 
hydroxide   sohition 
(250  grms.  per  litre) 

Amount  of  phenolic  compound 

required  to  produce  a  homogeneous 

solution. 

mixed  with  : 

Phenol. 

w-Cresol 

Xylenol. 

Caivacrol. 

2  c.c.  (1-64  grms.)  of  octyl 
alcohol  

5  c.c.  (4-1  grms.)  of  octyl 
alcohol  

2    c.c.    (1-74    grms.)    of 

grms. 
2-6 
3-9 
4-9 

grms.        grms. 
1-1             1-0 
1-8             1-7 
4-4     '        4-1 
5-1     !        S-0 
6-4     1       - 

grms. 

1-8 
2-6 
4-0 

3    c.c.    (2-61    grms.)    of 

fi-7 
15-0 

4-8 

2    c.c.    (1-36    grms.)    of 

4-6 

The  clear  solutions  are  caused  to  separate  into  two  layeriv 
by  further  addition  of  the  substance  soluble  with  difficulty 
in  water,  and  less  readily  by  addition  of  more  water,  or 
even  of  more  alkali  of  the  same  concentration  as  that 
originally  used. — A.  S. 

Cinnamic  acids  ;    Isomeric .     E.    Erlenmeyer,   jun., 

C.  Barkow  and  0.  Herz.      Ber.,  1907,  40,  653—663. 

In  continuation  of  their  researches,  the  authors  show 
that  there  must  be  at  least  six  different  cinnamic  acids 
(Ber.,  1900,  39,  1570).  These  acids  are  :— (1)  Isocinnamic 
acid  of  Erlenmeyer,  sen.,  m.  pt.  37° — 38°  C.  ;  (2)  allo- 
cinnamic  acid  of  Liebermann,  m.  pt.,  68°  C.  ;  (3)  iso- 
cinnamic acid  of  Liebermann,  m.  pt.  59°  C.  ;  (4) 
«-cinnamic  acid,  m.  pt.  134° — 135°  C,  the  commercial' 
acid  from  storax  :  (5)  /3-cinnamic  acid,  m.  pt.  132° — 
13.3°  C.  ;  (6)  isocinnamic  acid  of  Erlenmeyer,  jun.,  and 
Allen  ;  (7)  a  triclini('  cinnamic  acid.  The  authors  found 
that  the  brucinc  salt  of  allocinnamic  acid  is  not  stable. 
and  attempts  to  regenerate  the  original  acid  did  not 
succeed.  If  equivalent  quantities  of  brucine  and  allo- 
cinnamic acid  are  mixed  in  absolute  alcohol  and  evapornted 
in  a  vacuum,  a  brucine  salt  melting  at  1.')!°  C.  separates 
out  first,  the  jjroportion  of  base  to  acid  being  1:1.  The 
moth(tr  ii(]uors  gave  a  syruj)  which  turned  to  an  amor|)hoUH 
solid  on  standing.  The  acid  obtained  from  the  salt 
melting  at  151°  C.  melted  at  58°— 59°  C,  and  was  identical 
with  I.,iebermann's  isocinnamic  acid.  The  amorphous 
bru(;ine  salt  also  gave  the  same  acid.  No  evidence  of 
the  j)resence  of  the  triclinic  acid  was  obtained.  By 
recrystallising  brucine  isocinnamate,  m.  pt.  151°  C'.,  from 
alcohol,  Erlenmeyer's  and  Liebermann's  acids  were 
obtained.  Synthetic  cinnamic  acid  gave  salts  of  brucine 
melting  at  135°  C.  and  1 13°  C.  respectively.     The  cinnamic 
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acid  of  storax  gave  the  brucine  salt  melting  at  135°  C. 
This  salt  contain.s  2  mols.  of  acid  to  1  mol.  of  base.  If 
synthetic  cinnamic  acid  be  crystallised  from  75  per  cent, 
alcohol,  there  is  obtained  in  the  mother  liquors  an  acid, 
CgHgOa,  melting  at  127°— 128°  C.  When  ^cJ-bronio- 
cinnamic  acid  is  reduced  with  zinc  and  alcohol.  Lieber- 
mann's  isocinnamic  acid  and  a  triclinic  cinnamic  acid  are 
produced.  The  authors  conclude  that  allocinnamic 
acid  is  resolved  by  brucine  into  the  salts  of  these  two 
acids,  and  that  by  repeated  crystallisations  the  triclinic 
acid  is  converted  into  Liebermann's  isocinnamic  acid. 

— F.  Shdn. 

Phenylethyl  alcohol ;    Presence  of in  the  essential  oil 

from   the   needles   of  the   Aleppo   pine   of   Algeria.     E. 
Grimal.     Compt.  rend.,  1907,  144.  434—435. 

Phenylethyl  alcohol,  which  has  hitherto  only  been 
recorded  as  present  in  the  neroli  and  rose  oils,  was  isolated 
from  that  fraction  of  the  pine-needle  oil  which  passed 
over  between  120°  C.  and  135°  C.  at  10  mm.  pressure. 
This  fraction  was  saponified,  and  the  ethereal  extract  of 
the  product  distilled  under  a  pressure  of  8  mm.  The 
fraction  95°  C.  to  98°  C.  from  this  second  distillation  was 
treated  with  phthalic  anhydride  (Haller's  method),  the 
product  extracted  with  ether,  and  the  aqueous  portion 
then  saponified  with  potash  and  extracted  with  ether  in 
presence  of  e.xcess  of  sodium  chloride.  The  phenylethyl 
alcohol,  obtained  from  this  ethereal  extract,  distilled 
between  218°  C.  and  220°  C.  at  ordinary  pressure,  was 
optically  inactive,  and  had  a  sp.  gr.  at  15°  C.  of  1-0187, 
and  a  refractive  index  at  18°  C,  «,.  =  1-52673.  It  was 
identical  in  all  its  properties  with  phenylethjd  alcohol 
from  other  sources. — E.  W.  L. 

Methyl  alcohol  ;    Combination  of with  camphene  and 

with  trimethylethylene.     A.  Reychler.      Bull.  Soc.  Chira. 
Belg.,   1907,  21,   71—74. 

By'  heating  a  mixture  of  camphene,  methyl  iodide,  and 
methyl  alcohol  in  a  sealed  tube  to  130°— 140°  C.  the 
author  obtained  methyl-isoborn3'l  ether.  The  reaction 
probabh'  proceeds  as  follows  :  — 

CH3OH  +  CH3I  =  CH3OCH3  +  HI. 

C\oHig  +  HI  =  CjoHj7l  (in  the  nascent  state). 
CioHi7l  +  CH3OH  =  CioHj^OCHa  +  HI. 

Thus  the  hydriodic  acid  plays  the  part  of  a  catalyst ; 
other  acids  can  act  similarly  in  the  combination  of 
unsaturated  substances  with  alcohols  to  form  ethers  or 
with  organic  acids  to  form  esters.  By  heating  a  mixture 
of  trimethylethylene,  methyl  alcohol,  and  sulphuric  acid 
in  a  sealed  tube  to  95°  C,  the  author  obtained  methyl 
amyl  ether  (probably  corresponding  to  tertiary  amyl 
alcohol).     The  reaction  probably  proceeds  as  follows  : — 

CH3OH  +  H2SO4  =  CH3OSO0OH  +  H2O. 
C5HJ0  +  CH3OSO2OH  =  C5H„OS020CH3. 
C5H11OSO2OCK3  +  CH3OH  =  C3H11OCH3  +  HOSO2OCH3. 

The  commercial  method  for  the  preparation  of  tertiary 
amyl  alcohol  and  the  conversion  of  tri methylene  into 
propyl  alcohol  are  instances  in  which  the  fixation  of  water 
by  unsaturated  bodies  is  facilitated  by  the  presence  of 
acids. — L.  E. 

Butyl  alcohol ;    Preparation  of  optically  active .     R. 

Meth.  Ber.,  1907,  40,  695—697. 
Secondary  butyl  alcohol  was  mixed  with  sulphuric 
acid,  treated  with  excess  of  barium  carbonate,  and  the 
clear  liquid  evaporated  ?n  vacuo  to  obtain  barium  butyl 
sulphate.  By  treatment  with  brucine  sulphate,  and 
cry.stallisation,  the  brucine  salt  of  r-butylsulphtiric  acid, 
m.  pt.  210°  C,  was  obtaine  I.  From  this  the  barium 
salt  was  prepared  ;  it  crystallises  with  1  mol.  of  water 
and  has  [a]D=0-57°.  On  hydrolysis  the  alcohol  was 
obtained  with  [o]d=0-32°. — F.  Shdn. 
Amorphous  carbon  ;    Reducing  and  catalytic  powers  of 

tovxirds  the  alcohols.     J.   B.  Senderens.     Compt.  rend., 

1907,  144,  381—383. 
Animal    charcoal    was    employed    in    this    work,    after 
thorough    extraction    with    hydrochloric    acid,    washing, 
and  drying  at  100°  C.     When  heated  in  a  gla.ss  tube  in  a 


combustion  furnace,  it  begins  to  oxidise  in  air  at  200°, 
and  to  reduce  nitric  or  nitrous  o.xide  at  300°  C.  When 
the  vapours  of  ethyl  alcohol  are  passed  over  it  at  350° — 
400°  C.  no  reduction  occurs,  properly  so  called,  but  two 
modes  of  decomposition  of  the  alcohol  go  on  side  by  side, 
viz..  into  ethylene  and  water,  and  into  methane  and  form- 
aldehyde, the  formaldehyde  partially  decomposing  into 
h3-drogen  and  carbon  monoxide.  Pro]\vl  alcohol  yields 
almost  entirely  propylene  and  water.  The  same  catalytic 
action  on  these  alcohols  was  exhibited  by  silicious  sand, 
pumice,  dicalcium  phosphate,  magnesia,  and  other 
substances.  Possibly  it  is  to  the  silicious  matter  in  animal 
charcoal  that  its  catalytic  effects,  differing  from  those  of 
charcoals  of  other  origin,  are  due.  Sugar  charcoil,  for 
instance,  gives  with  ethyl  alcohol,  29  per  cent,  of  carbon 
monoxide  and  only  5  per  cent,  of  ethylene,  and  witli 
propyl  alcohol,  32  per  cent,  of  propylene  as  compared  with 
88  per  cent,  given  by  animal  charcoal.  Amorphous 
phosphorus,  substituted  in  these  experiments  for  animal 
charcoal,  shows  remarkable  activity  as  a  catalyst,  causing 
at  200° — 240°  C.  the  dissociation  of  alcohols  with  great 
sharpness  into  water  and  olefines,  so  that  the  process 
can  be  used  as  a  general  method  of  preparing  pure  olefines 

—J.  T.  D. 

Bismuth     disnlici/lale  ;      Commercial .        F.      Zernik. 

Apoth.-Zcit.,  1907,  22,  117-118. 

The  so-called  bismuth  disalicvlate  is  not  a  chemicallv  pure 
body  of  the  constitution,  OH.Bi:  (OCOCflH40H)2,  "but  is 
mixed  with  more  or  less  basic  salt. — J.  0.  B. 

Wormwood,  essential  oil  of  ;  Detection,  of [i'?i  liqueursl. 

L.  Cuniasse.     XV IL,  page  269. 

a- Naphthoquinone,  fi-naphthoquinone,  phthalonic  acid,  and 

phthalic  acid  ;  Detection  and  determination  of ,  [and 

the    fluorescein     reaction].     M.     C.     Boswcll.     XXIII.,. 

page  282. 

Phthalophenone  in  the  form  of  test-paper  ;  Use  of for 

detecting  hydrocyanic  acid.     Thiery.     XXIIL,  page  281. 

Mercury  solution  as  reagent  for  aldehydes,  especially  form- 
aldehyde ;  A  new .     E.  Feder.     XXIIL,  page  281. 

Japanese  peppermint  oil.     Ch.  of  Canim.  J.,  March,  1907. 
[T.R.] 

An  American  Consular  report  gives  the  following  par- 
ticulars with  regard  to  the  production  of  peppermint  oil' 
and  menthol  crystals  in  Japan.  The  peppermint  plant 
is  principally  grown  in  Hokkaido,  Yamagatakcn,  Okaya- 
maken,  and  Shiroshinoken.  The  price  governs  somewhat 
the  size  of  each  succeeding  planting,  and  the  yield  in  the- 
United  States,  where  the  best  is  produced,  governs  the 
price  of  the  Japanese  article  to  some  extent.  The  smallest 
quantity  manufactured  was  in  1901,  viz.,  about  50.000  kiji 
(1  kin  =11  lb.)  of  each  article.  The  new  crop  will  be  avail- 
able in  March  and  April,  1907.  The  exports  of  menthol' 
and  peppermint  oil  from  Jajian  during  the  last  five  years 
were  as  follows  : — 


Menthol. 

1 

Peppermint  oil. 

1902    

1903         

lb. 

72,433 
102,468 
192,197 
222.756 

77,364 

$ 

231,072 
400,392 
543.318 
397,404 
151,392 

lb. 

78,986 
102,698 
219,691 
231,875 
113,761 

$ 
82.170 
13'J.444 

1904     

273.402 

190.1       

245,016 

1906  (to  July)    .. 

115,536 

The  exports  of  menthol  crystals  from  Yokohama  alone  to- 
all  countries  for  the  ten 'months  ending  Oct.  31.  1906. 
amounted  to  45,910  kin.  valued  at  .$122,993,  against 
102,322  kin.  with  a  value  .S239.954,  for  the  first  fen  numths 
of  1905  ;  and  of  peppermint  oil  for  the  same  ten  months. 
47,409  kin,  valued  at  .«;70,01fl.  against  76.213  kin.  of  a 
value  of  .S100,234  in  1905.  .About  75  |)er  cent,  of  the 
crop  of  mint  in  Japan  is  grown  in  the  Kobe  consular  district. 
It  is  also  grown  in  Uzen  (in  the  north-cast)  and  Hokkaido- 
(in  the  north).  The  third  crop  produces  the  larnest  jier- 
centage  of  oil.     The  quantity  of  the  protluct  required  to- 
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make  1  kin  (IJ  \h.)  is  :— First  crop,  141  lb.  :  .socoml  crop. 
S3  to  U>8  lb.,  and  third  irop,  S.H  to  HI  lb.  On  one  acre  the 
tirst  crt>p  will  vield  4  lb.  of  oil  ;  the  second.  S  lb.,  ami  the 
thinl.  lOf  lb.  The  oil  fioin  the  tirst  crop  will  yield  4"*  ixr 
»'*nt.  of  menthol,  the  -xeoond  47  V  jvr  cent.,  aiul  the  third 
50  jvr  et>nt.  CViide  oil  is  obtained  by  lieatinu  and  pressing 
the  leaves  in  a  large  barrtd.  .Menthol  is  produced  from 
the  crude  oil  in  factories  by  a  process  of  freezing.  An 
average  crop  of  oil  is  about  333.333  lb.  ;  but  owing  to  the 
very  low  prices  prevailing  during  the  h\st  two  years,  mint 
sjrowers  planteil  very  sparingly  in  litOU.  and  the  crop  was 
estiniated  at  1S;>.333  lb.,  against  erojw  for  li>05  and  1904 
of  ^TvS.Wig  and  701>.<.XX>  lb.,  resjiectively. 

ENtJLI.^H    P.\TENTS. 

i>ulfJiiHic  acids  :  Separation  of from  srlvtions thereof . 

anil  obiainitif/  them  in  the  condition  of  stable  compounds. 
C.  Dreyfus  and  The  Clayton  Aniline  Co..  Ltd.,  Man- 
chester". Eng.  Pat.  13,055.  June  5,  190G. 
Cl\im-<  are  raatle  for  the  manufacture  of  ferric  salts  of 
aromatic  sulphinic  acids  by  the  action  of  a  solution  of  a 
ferric  .^alt  on  (11  a  strongly-acid  solution  containing  an 
aromatic  sulphinic  acid,  or  (2)  an  alkaline  solution  con- 
taining an  aromatic  sulphinic  acid,  the  precipitate  formed 
in  the  latter  case  being  freed  from  ferric  hydroxide  by 
treatment  with  a  suitable  strona:  or  mineral  acid  ;  also, 
for  the  manufacture  of  the  ferric  salt  of  toluene-o-sulphinic 
acid  by  adding  a  solution  of  a  ferric  salt  to  a  strongly-acid 
solution,  such  as  is  obtained  in  the  known  methods  of 
preparing  toluene-o-sulphinic  acid  by  replacing  the  amino- 
group  in  o-toluidine  by  the  sulphinic  group. — T.  H.  P. 

Saccharin  :  Manufacture  of .     W.    A.    Lvndc.   Man- 
chester.    Eng.  Pat.   14,122,  June  20,   1900. 

Cu\iM  is  made,  in  the  manufacture  of  saccharin  from 
toluene,  for  the  oxidation  of  the  methyl-group  to  the 
larboxyl-group  before  the  introduction  of  the  sulpho-  oi 
Bulphamino-sroup.  In  this  way  the  formation  and  sub- 
sequent separation  of  /j-toiuene  sulphonic  chloride  are 
avoided.— T.  H.  P. 

Dialh/lharbiUiric     aridn  ;     Manufacture  of .        P.    A. 

Xewton,  London.  From  FaVienfabr.  vorm.  F.  liayer  and 
Co.,  Elberfnld,  Geimanv.  Eng.  Pat.  15,519,  July  0, 
1906 

.See  Fr.  Pat.  367.872  of  1906  ;  this  J.,  190G,  1232.— T.  F.  13. 

L'mted  States  P.\tents. 

Carbatnic  acid  ester  and  process  of  making  same.  A. 
Bischler.  Assignor  to  Basic  Chemical  ^Vo^ks,  Basle. 
C.S.  PPt.  839,100,  Dec.  25,  1906. 

See  Eng.  Pat.  17,167  of  1906  ;  this  J.,  1906,  952.— T.  F.  B. 

Ferric  qvinaie  and  albumin  :  Srdution  of .     .J.  Traube 

and  k.  Wolflstein,  Berlin,  .Assigmors  to  K.  C.  SchupphaiiK, 
New  York.     U..S   Pat.  839,232.  Dec.  25,  1906. 

A  STABLE,  vidfouB  Solution,  of  dark  colour,  is  obtained  bv 
mixing  a  solution  of  an  organic  colloid  (albumin)  with  aia 
iron  compound  and  a  quinate. — .A.  S. 

Iodine  pr'paralion  [nuhntitutfd  fattij  acid].  E.  Fischer, 
Berlin,  Aiwignor  to  Farlx-nfabr.  of  Klberfeld  Co.,  .Vew 
York.     U.S.  Pat.  H3'.i,'Mi,  Dec.  25,  1906. 

See  Fr.  Pat.  362.370  of  1906  ;  this  J.,  1906,  714.— T.  ¥.  B. 

FKE>fH  Patents. 

SubMancca  liable  to  decom/xjie  under  the  action  of  oxygen 
{ehlorojorm,  d:c.]  ;  Procesn  and  npj>ijriUu»  for  the  nlorwje 

of .     A.  .Mouneyrat.      Fr.  Put.  370,991.  Jan.  8,  1906. 

Scb.mta>c;es.  lik**  chloroform,  whifh  sire  iifibic  to  undergo 
<lecom[K»«ition  when  stored  in  firewn'e  of  air,  are  packed 
in  rlo«*d  boltU-H,  e.g.,  Hiphonn.  under  n  preHHure  of  pure 
nitrr»gen  gas.  .\  xjKrcial  Itottle  is  de^criU^d  which  i.t 
fillwl  and  »-mpfied  for  uw  in  an  inverted  position.  The 
nerk  of  the  liottle  i<i  fitt*-d  with  u  wrew  v;ilvo  ;  when  it 
is  required  to  fill  the    lK>ttlc.  the  air  is  exhausted  by  a 


▼acuum    pomp,   and    pure   nitrogen    is   admitted.     This 


•a  Uy 
\.    Th 


process  is  repeated  several  times,  until  every  trace  of 
oxygen  has  been  removed.  The  bottle,  still  in  the  inverted 
position,  is  then  ]>laced  in  connection  with  a  supply  of 
chloroform,  whicli  is  sucked  through  the  valve,  owing  to 
the  vacuum  which  exists  in  tlie  bottle.  When  partly  full, 
the  valve  is  ck)scd,  the  bottle  is  brought  into  an  upright 
position,  and  pure  nitrogen  is  forced  in  at  a  pressure  of 
3  or  4  atmospheres. — J.  F.  B. 

Monochlorhydrin  ;  Preparation  of .     Deutsche  Spreng- 

stoiV  Akt.-Ccs.      Fr.  Pat.  370,224,  Oct.  3,  1906.     Under 
int.  Conv..  June  10,  1906. 

MoNOCiiLOUiiYDRiN  Can  be  prepared  by  the  action  of 
a  sufficient  quantity  of  sulphur  dichloride  on  glycerol  at 
a  moderate  tenii)erature.  The  monochlorhydrin  is 
recovered  by  distillation  in  a  vacuum. — F.  Shdn. 

Monochlorhydrin  ;  Preparation  of .     Deutsche  Spreng- 

stolf  Akt.-Ges.  Fr.  Pat,  370,249,  Oct.  4,  1900.  Under 
Int.  Conv.,  Jan.  20,  1906. 
Monochlorhydrin  can  be  prepared  by  the  following 
process  : — Glycerol  is  mixed  with  aqueous  hydrochloric 
acid,  and  heated  to  105°— 140°  C.  in  an  autoclave.  The 
monochlorhydrin  is  obtained  by  fractionating  in  a  vacuum. 

— F.  Shdn. 

Formic  acid  esters  of  borneol  and  isoborneol ;  Preparation 

of and  of  borneol  and  camphor.     0.  L.  A.  Dubosc. 

Fr.  Pat.  370,-293,  Oct.  6,  1906. 

PiNENE  hydrochloride  and  metallic  formates  interact  in 
the  presence  of  formic  acid  to  give  formic  acid  esters  of 
borneol  and  isoborneol  and  a  metallic  chloride,  provided 
that  the  sum  of  the  heats  of  formation  of  the  metallic 
chloride  and  the  formic  acid  ester  are  greater  than  the 
sum  of  the  heats  of  formation  of  pinene  hydrochloride  and 
the  metallic  formate,  that  is  52  calories.  Borneol  can  be 
obtained  by  saponification  of  the  esters,  and  camphor  by 
oxidation. — F.  Shdn. 

o-Nitrotoluene  ;  Mercury   compounds   of ,    &,nd   their 

transformation  into  o-nitrobenzaldehydc.     Kalle  und  Co., 
Akt.-Ges.     Fr.  Pat.  370,522,  Oct.  16,  1906. 

When  o-nitrotoluene  suspended  in  water  is  heated  with 
freshly-precipitated  mercuric  oxide  and  caustic  soda,  a 
compound  of  o-nitrotoiuene  and  mercury  is  formed,  which 
dissolves  in  alkalis  and  is  re  precipitated  by  acids.  If  the 
reaction  is  allowed  to  proceed  further,  a  mercury  compound 
is  produced  which  is  insoluble  in  alkalis,  and  which,  on 
oxidation  with  nitric  or  nitrous  acid,  furnishes  o-nitro- 
benzaldehyde.  Example  .—A  mixture  of  30  kilos,  of 
o-nitrotolucne,  95  kilos,  of  precipitated  mercuric  oxide, 
and  1000  litres  of  caustic  soda  solution  (l-S  per  cent.)  is 
heated  for  30  hours  on  an  oil-bath,  using  a  reflux  condenser. 
After  separating  any  unchanged  nitrotoluene  by  a  current 
of  steam,  the  residue  (which  contains  oxide  of  mercury 
and  a  small  amount  of  mercury)  is  digested  with  10  per 
cent,  hydrochloric  acid,  whicli  dissolves  the  oxide  of 
mercury  and  forms  the  chloride  of  the  new  compound. 
This  is  heated  with  very  dilute  caustic  soda,  and  the  free 
mercury  compound  digested  cold  with  10  per  cent,  acetic 
acid,  whereby,  after  filtering,  a  clear  yellow  solution  of  the 
acetate  is  obtained.  On  addition  of  dilute  caustic  soda, 
a  heavy  crystalline  orange  mass  of  the  new  compound  is 
preci))ita(ed.  For  the  oxidation,  20  kilos,  of  this  comj)ouad 
are  mixed  with  4  kilos,  of  sodium  nitrate  and  40  kilos,  of 
water,  the  liquid  is  boiled,  and  60  kilos,  of  sulphuric  acid 
(20  per  cent.)  are  added  gradually.  When  the  original 
yellow  colour  of  the  [)recipitate  has  disappeared,  the  whole 
is  extracted  with  ether  or  benzene,  the  extract  washed  with 
sodium  carbonate  solution,  and  evaporated,  when  «-nitro- 
benzaldehyde  remains  behind.  I'Yee  nitric  acid  may  also 
be  em[)loyed  for  the  oxidation,  and  the  o-nitrobenzaldehyde 
removed  by  distillation  with  steam. — J.  C'.  C. 

Fatly  acids  ;  Production  of  mono-iodo  substitution  products 

of  the  hiifhr.r .      Farbenfal)r.  vonn.  F.  Bayer  und  Co. 

Second  .Addition,  dated  0(;t.  23,  190(),  to  Fr.  Pat.  362,370, 
Jan.  12,  1906.     (See  this  J.,  1906,  714  and  1 173.) 
The  halogenated  derivatives  of  the  higher  fatty  acids  ar<' 
prepared    by    treating    unsaturated    fatty    acids    with    a 
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bromide  or  iodide  of  a  metal,  and  adding  to  the  mixture 
an  acid  which  will  decompose  the  metallic  salt,  and  liberate 
the  halogen  hydracid  ;  the  latter  then  combines  with  the 
fatty  acid.  Mono-iodo-behenic  acid  can  be  prepared  by 
treating  monobromo-behenic  acid  with  a  metallic  iodide. 

—J.  F.  B. 
Dialkylbarbituric  acids  ;  Process  for  preparing .     Far- 

werke  vorm.  Meister,  Lucius,  und  Briining.     Fr.  Pat. 

370,974,  Oct.  30, 1906.     Under  Int.  Conv.,  Nov.  28,  1905, 
See  Eng.  Pat.  25,494  of  1906  ;  this  J.,  1907,  113.— T.  F.  B. 

Aromatic  sulphonic  acids  ;  Manufacture  of  the  sodium  salts 

of .     P.  W.  Uhlmann.     Fr.  Pat.  371,089,  Nov.  5, 

1906.     Under  Int.  Conv.,  Nov.  5,  1905. 

The  sulphonated  "  melt  "  is  neutralised  by  pouring  it 
into  a  hot  concentrated  solution  or  suspension  of  sodium 
sulphite  or  carbonate,  the  quantity  of  water  being  so 
chosen  that  most  of  the  sodium  sulphate  produced  shall 
be  insoluble  in  the  boiling  hquid.  The  gas,  sulphur  dioxide 
or  carbon  dioxide,  which  escapes,  is  collected  and  com- 
pressed for  other  uses,  the  sodium  sulphate  is  filtered  off 
whilst  the  Hquid  is  still  hot,  and  washed  with  a  saturated 
solution  of  the  same  salt,  and  the  sodium  sulphonate  is 
recovered  from  the  filtrate. — J.  F.  B. 

Radioactive    cri/stals    and   their    preparation.     P.    Simon. 
Fr.  Pat.  370,749,  Oct.  25,  1906. 

The  process  employed  for  the  preparation  of  radioactive 
crystals  consists  in  collecting  radium  emanation  in  water, 
then  incorporating  this  water,  as  water  of  crystallisation, 
in  crystalline  substances  previously  dehydrated. — F.  Shdn. 

German  Patents. 

Ketones,     particularly     acetone  •  Process     for     preparing 

aliphatic from  the  calcium  salts  of  the  corresponding 

fattii  acids.  J.  Becker.  Ger.  Pat.  170,533,  Sept.  22. 
1903. 

In  the  prejiaration  of  aliphatic  ketones,  the  calcium  salts 
employed  are  made  absolutely  neutral,  and  the  formation 
of  free  lime  is  prevented  during  the  process  by  the  intro- 
duction of  a  stream  of  dry  carbon  dioxide  or  gas  rich  in 
carbon  dioxide  ;  a  lower  temperature  is  said  to  be  necessary 
when  these  modifications  are  introduced  into  the  process. 

— T.  F.  B. 

Xitriles  or  iminocMorides  or  the  acyl-compounds  resulting 

from  the  action  of  icater  on  the  latter  ;  Preparation  of 

and  alh/l  halides.  E.  Merck.  Ger.  Pat.  168,728. 
March  31,  1904.  Addition  to  Ger.  Pat.  164,365, 
March  22,  1904. 

The  aromatic  acyl-compounds  of  secondary  amines,  the 
organic  radicals  of  which  are  not  united  (compare  this  J., 
1906,  393),  are  heated  with  pliospliorus  pentachloride. 
For  example,  if  (limetliylbenzamide  is  used,  the  first 
products  are  methyl  chloride  and  inethylenebciizimino- 
chloride,  which  is  converted  into  inethylbenzamide  on 
treatment  ^\ ith  ^ater :  by  further  heating,  the  iinino- 
chloride  is  converted  into  benzonitrile.  Similarly, 
benzanilide  is  obtained  from  benzoylbenzylaniline,  benzyl 
chloride  being  also  produced. — T.  F.  B, 

l-Chloro-2-naphihol ;  Process  for  preparing  .     Kalle 

und  Co.  Ger.  Pat.  168,824,  Aug.  30,  1004.  Addition 
to  Ger.  Pat.    107,458,   Aug.    18,    1904.     (See  U.S.   Pat. 

^  778,477;  this  J.,  1905,  84.) 

Equimolecular  proportions  of  a  hypochlorite  and  an 
alkali  salt  of  /i-naphthol  are  caused  to  react  in  aqueous 
solution  ;  on  acidifying  the  product,  1.2-chIoronaphthol 
is  obtained  in  a  pure  state— T.  F.  B. 

Lactic  acid  ;  Process  for  purifying  — — .     F.  Blumenthal 

and  M.  Chain.  Ger.  Pat.  169,992,  Nov.  9,  1904. 
Cride  lac'tic  acid  may  be  purified  by  decomposing  with 
steam,  the  salts  of  aniline  or  its  homologues.  A  mixture 
of  150  parts  of  60  per  cent,  lactic  acid  and  93  parts  of 
aniline  is  cooled  to  -  5°  C,  and  the  precipitate  is  recrystal- 
lised  from  a  small  quantity  of  water,  and  dccompo.sed  by 
means  of  steam,  the  acid  being  subsequently  concentrated 
in  vacuo. — T.  F.  B. 


Lactic  esters  and  pure  lactic  acid  from  lactates  ;•  Process  for 

preparing   .     Chem.    Fabr.    Giistrow,    Hillringhaus 

und  Heilmann.  Ger.  Pat.  171,835,  March  25,  1905. 
A  SALT  of  lactic  acid  is  heated  with  an  alcohol,  with 
addition  of  sufficient  mineral  acid  to  neutralise  the  base 
of  the  lactate.  The  lactic  esters  thus  prepared  may  be 
decompoised,  by  heating  with  water,  into  pure  lactic  acid 
and  the  alcohol,  which  is  recovered. — T.  F.  B. 

Anhydrides   of  monobasic   organic   acids  :  Preparation  of 

.     Verein  f.  Chem.  Ind.     Ger.  Pat.  171,787,  Dec^l, 

1904.     Addition  to  Ger.  Pat.  161,882,  March  30.  1902. 
(See  this  J.,  1905,  1323.) 

An  alkaline-earth  salt  of  a  monobasic  fatty  acid  is  mixed 
with  an  alkali  salt,  and  heated  in  presence  of  phosphorus 
oxychloride,  sulphuryl  chloride,  carbonyl  chloride,  or  a 
mixture  of  chlorine  and  sulphur  dioxide.  A  good  yield 
of  the  anhydride  is  said  to  be  obtained,  the  mixture 
behaving  as  though  the  alkali  salt  of  the  fatty  acid  had 
been  used  {e.g.,  sodium  acetate,  instead  of  a  mixture  of 
calcium  acetate  and  sodium  sulphate).  (See  also  this  J., 
1906,  392  and  608.)— T.  F.  B. 

Methyl  iodide  and  ethyl  iodide  '•  Process  of  preparing . 

Weinland  and  K.  Schmidt.     Ger.  Pat.  175,209,  Feb.  17, 
1905. 

Pure  methyl  or  ethyl  iodide  may  be  obtained  by  decom- 
posing aqueous  solutions  of  dimethyl  or  diethyl  sulphate 
with  an  alkali  or  alkaline-earth  iodide. — T.  F.  B. 

Cyaimcetylurea  and  its  alkyl-  and  aryl-derivatives ;,  Proce.is 

for  preparing .     Farbenfabr.  vorm.  F.  Baver  und  Co. 

Ger.  Pat.  175,415,  Feb.  18,  1905. 

Cyanacetylurea  and  its  derivatives  are  produced  by  con- 
densing cyano-acetic  acid  with  urea  or  an  alkyl-  or  aryl-urea, 
in  presence  of  an  acid  anhydride.  The  yield  is  safd  to  be 
higher  than  when  phosphorus  oxychloride  is  used  as  con- 
densing agent. — T.  F.  B. 

Mdhionic  acid  cMoride  ;  Process  for  preparing .  Far- 
benfabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat.  171,935, 
Feb.  22,  1905. 

Methionic  acid  chloride  is  obtained  by  treating  the  free 
acid  with  phosphorus  pentachloride,  distilling  off  the 
phosphorus  oxychloride  produced,  and  purifying  the  crude 
chloride  by  distillation  in  vacuo.  It  is  a  colourless  fiuid, 
of  b.  pt.  135°  C.  (10  mm.  pressure).  It  cannot  be  prepared 
from  the  potassium  salt  by  the  above  process,  chlormethyl- 
sulphochloride  being  then  produced. — T.  F.  B. 

T ricldordhylcnc  from  symmetrical  tetracMorcthane  ;  Process 

of  preparing ■.     Konsortium  f.  Elektrochcm.  Ind. 

Ger.  Pat.  171.900,  May  27.  1905. 
Ix  the  usual  ])rocess  for  preparing  trichlorethylene  by 
heating  tetrafhlorethaiio  with  alcoholic  alkali  solutions, 
a  certain  ainouut  of  dichlorovinyl  ether  is  produced.  This 
is  avoided,  according  to  the  present  process,  by  replacing 
the  alcoholic  solution  by  an  a{|ueous  solution  or  sus[XMision 
of  an  alkaline  substance. — T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

{Continued  from  page  114.) 

Intensification  of  pliolographs.     L.    Lemairc.     Bull.    Soc. 
Fran9.  Phot.,  1907,  23,  72—76. 

In  the  cour.se  of  experiments  with  the  "  ozobroiiiu  "  pro- 
cess, it  was  found  that  mercuric^  .sulphide  could  replace 
silver  sulphide  in  the  finished  pruit  with  advantage,  the 
colour  being  black,  and  the  print  generally  deeper  than 
the  original  print.  Upon  this  the  present  intensification 
process  is  based ;  it  consists  in  bleaching  the  print  in  a 
solution  of  mercuric  chloride  (two  parts)  and  jjotassium 
bromide  (five  parts)  in  water  (100  parts),  thoroughly 
washing,  first  with  water  and  then  with  a  solution  of  salt, 
and  finally  immersing  for  10  minutes  in  a  1  p<'r.  rent, 
solution  of  pure  crystallised  sodium  sulphide. — T.  F.  B. 
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Fbbnch  Patkkts. 

Colour  photography  ;  Process  of .     A.  Sobe.     Fr.  Pat. 

3Gl,y7i;,  Deo.  S,  1905. 

Thb  three  screens  for  photography  in  colour  arc  prepared 
by  staining  ordinary  dry  phttes  whidi  have  Iweii  treated 
witli  '"hypo,"  as  follows: — Green  :  aqueous  solution  of 
picric  acid  and  glycerin,  followed  by  a  solution  of  "aniline 
gre*n  "  and  ferrous  sulphate;  blue-violet;  solution  of 
nwthyl  blue  and  cop|K>r  sulphate  ;  orange-red :  solution 
of  fponceau,  glycerin,  ivnd  manganese  nitrate.  The 
isochroinatic  plates  for  the  process  are  first  immersed  in 
an  alcoholic  10  p^r  cent,  silver  nitrate  solution,  and  washed. 
The  jxxsitive  papers  jire  prepared  by  treatment  with  2  per 
cent,  bichromate  solution,  the  pai^>er  for  the  yellow  print 
being  treated  with  '"  coralhne  yellow,"  for  the  blue  with 
Pnmian  blue,  and  for  the  red  with  carmine. — T.  F.  B. 

Silver  photographic  images  ;  Conversion  of into  more 

stable  catalytic  images.  0.  Gros.  First  Addition,  dated 
Sept.  4.  1906.  to  Pr  .Pat.  343.583,  May  31,  1904.  Under 
Int.  Conv..  Oct.  12,  1905. 

Tm  silver  image  of  a  photograph  is  converted  into  a 
nrnngiuwee  image  by  treatment  with  a  solution  of  a  man- 
ganoiu  aalt  and  potassium  feiTicyanido.  with  or  without 
addition  of  an  acid  or  acid  salt ;  if  preferred,  manganous 
ferricyanide  may  be  employed,  either  alone  or  with  some 
substance,  such  as  sodium  tartrate,  which  forms  a  complex 
salt  with  a  manganous  salt  (see  this  J.,  1904,  1044). 

— T.  F.  B. 

Silver  photographic   images ;  Process  for  colouring . 

0.  Gros.  First  Addition,  dated  Sept.  4,  1906.  to  Fr.  Pat. 
a45,033.  May  31,  1904.     Under  Int.  Conv.,  Oct.  12,  1905. 

Silver  images  are  converted  into  manganese  images  by 
treatment  with  manganous  salts  (see  preceding  abstract), 
which  are  then  coloured  as  described  in  the  j)rincipal 
patent  (this  J.,  1904,  1238),  e.g.,  by  cobalt  salts.— T.  F.  B. 

Photographs  ;  Process  for  the  reproduction  of  coloured -. 

E.  J.  Browne.  Fr.  Pat.  370,905,  Oct.  29,  1906.  Under 
Int  Conv.,  Nov.  4,  19<J5. 

Sbb  Eng.  Pat.  22,580  of  1905 ;  this  J.,  1906.  1003.— T.  F.  B. 


XXn.— EXPLOSIVES,   MATCHES,    &c. 

(Vontxnufd  from  jxige  224.) 

E5GUSB  Patents. 

Explosives  ;  Manufacture  of  safety  .     G.  Grobet,  Le 

Moutier,  Switzerland.     Eng.  Pat.   157.3.  .I.ui.  20,   190(;. 
Under  Int.  Coov.,  Jan.  28,  190.'i. 

8»  Fr.  Fat.  :J6I.793  of  1905  ;  thin  .1.,  I««t5,  94»3.— T.  F.  J'.. 

MxpUmrtA.  *  E.  Steele,  Berlin.     Eng.  Pat.  4114,  Feb.  10, 
1906. 

Claim  is  made  for  a  powder  consisting  of  ammonium 
nitrate  (75 — W)  part«)  and  "  nitrated  or  dinitratefl  resin, 
or  nitrated,  dinitrated.  or  trinitrated  mixture  of  resin  and 
cereal  rtan'h  *'  (10 — 26  parts).  In  some  cases,  from  1 — 5 
parte  of  jx>wd»Tfd  aluminium  may  be  added.  'Phe  mixture 
w  granulated  by  atomised  methylati^jd  spirit.  (See  also 
Eng.  Pat.  11,000  of  1904  ;  this  J.,  1904,  999.)— G.  W.  McD 

KxtiotivtM  :  ProcMs  for   rendering pructirnUy  non- 

hygroteopic.     E.  Steele,  Berlin.     Eng.  Pat.  4115,  Feb.  19. 
1906. 

Tii«  patf-nt  rpU(<-«  to  rcndiTinK  fX|)loHiveH  non-hygro- 
iro|iic  by  treating  thr-m  with  atomised  alcohol  and  a  nitrated 
resm  compr/und.  In  dealing  iwjth  f-xplosives  of  the, 
ammoDJam  nitrate  class,  the  ofwratinn  ih  carried  out  as 
followa : — .Ammr>niiim  nitrate  (86  part'-)  is  rnix'-d  with 
nitrated  rnsin,  w  a  nitrated  mixture  of  resin  and  cereal 
or  atarch  meal  (J5  parf'i),  in  thr«y^  sucrcfHlve  portions  of 
5^J>arto  each,  the  mixture  Uing  treaf<-d  with  atomit-cd 
iriM^yUied  spirit  between  earh  op<-ration,  and  then  dried. 
Til*  effect  of  tte  prooeiM  is  to  catue  the  resin  particles  to 


envelop  the  particles  of  ammonium  nitrate,  and  render 
them  non-hygro.scopic.  (See  also  Eng.  Pat.  14,676  of  1901; 
this  J.,  1902,  1165.)— G.  VV.  McD. 


United  States  Patent. 


Explosive 


C.  E.  Bichel,  Hamburg. 
Dec.  25,  190«; 


U.S.  Pat.  839,450, 


See  Addition  of  March  6, 1903,  to  Fr.  Pa(.  327,868 of  1902  ; 
this  J.,  1903,  1064.— T.  F.  B. 

French  Patents. 

Explosives  ^  Manufacture    of .     Soc.     de     Produits 

Chimiques  et  d'Explosives  Berges,  Corbin  et  Cie.     Fr. 
Pat.  370,813,  Jan.  3,  1906. 

Sodium  or  potassium  nitrate  is  added  to  explosives  con- 
taining ammonium  perchlorate  as  the  chief  constituent,  in 
order  to  prevent  the  evolution  of  free  hydrochloric  acid  on 
explosion.  A  proportion  of  45 — 55  parts  of  ammonium 
perchlorate  to  30 — 40  parts  of  sodium  or  potassium  nitrate, 
is  said  to  be  most  suitable. — G.  W.  McD. 

Explosives.     C.  Girard.     Fr.  Pat.  370,888,  Jan.   5,   190(5. 

According  to  the  present  patent,  ammonium  perchlorate 
is  added  to  explosives  of  the  class  described  in  Fr.  Pat. 
350,371  of  1904  (this  J.,  1906,  199),  with  the  object  of 
increasing  the  explosive  force  of  the  products. — A.  S. 

Explosives  ;  Preparation  of .     B.   G.   Reschke.     Fr. 

Pat.   369,720,  Sept.    13,   1906. 

See  Eng.  Pat.  20,309  of  1906  ;  this  J.,  1907,  114.— T.  F.  B. 

Explosives  containing  nitroglyeerin  ;  Process  for  protecting 

from   freezing.     Westfalisch    Anhalt.    Sprcngstoff 

A.-G.     Fr.  Pat.  370,132,  Oct.  1,  1906.    Under  Int.  Conv., 
Oct.  21,  1905. 

See  Eng.  Pat.  17,891  of  1906 ;  this  J..  1906,  1 1 19.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

{Continued  from  page  226.) 

APPARATUS. 

English  Patents. 

Carbonic  acid  in  flue  and  other  gases  ;  Apparatus  for  in- 
dicating and  recording  the  percentage  of .     W.   H. 

Porter,  Manchester.     Eng.  Pat.  9540,  April  24,  1906. 

The  apparatus  described,  has  a  pump  worked  by 
mechanical  means,  which  draws,  say,  100  c.v..  of  boiler-flue 
gases,  and  discharges  this  measured  quantity  into  a  burette 
containing  caustic  soda  or  other  absorbent  of  carbonic  acid. 
The  burette,  however,  is  only  capable  of  holding  80  c.c, 
aud  the  remaining  20  c.c,  if  not  absorbed  by  the  caustic 
soda,  passes  into  a  bell,  floating  and  sealed  in  mercury, 
and  loaded  so  that  it  will  begin  to  rise  only  when  80  c.c. 
of  gas  have  been  delivered  by  the  pump.  The  rising  of 
the  bell  works  a  lever  and  pen,  and  the  latter  marks 
vertical  lines  on  a  drum,  driven  by  clockwork.  Supposing 
no  gas  is  absorbed  by  the  caustic  soda,  the  20  c.c.  all  pass 
into  the  bell,  and  so  cause  the  ^len  to  mark  the  longest 
vertical  line  that  it  is  capable  of  making  on  the  drum  ; 
but  if  a  portion  of  the  20  c.c.  is  absorbed,  the  bell  will  not 
rise  to  its  full  extent,  and  consequently  the  line  drawn 
by  the  pen  will  be  shorter,  and  the  percentage  of  carbonic 
acid  will  be  recorded.  To  compensate  for  the  increa.se 
in  weight  of  the  bfll,  as  the  latter  rises  and  so  displaces 
W'KK  mc-.rcury,  a  w(-ight  is  arranged  to  gi-adually  reduce,  its 
pressure,  on  the  bell  as  this  rises,  and  so  maintain  the  ga« 
within  it  under  a  imiform  pressure.  The  apparatus  niso 
includes  a  mercury-sealed  valve,  arranged  so  that  durmg 
the  delivery  stroke  of  the  pump,  mercury  is  forced  by 
the  compression  of  the  gas  to  seal  an  outlet  to  the 
atmosphere,  but  at  the,  beginning  of  the  suction -stroke 
of  the  j)ump,  this  nicrcury  seal  is  drawn  clear  of  the  outlet 
BO  that  the  gas  in  the  burette  and  IjcII  escape,  and  the  i)€i 
falls  to  zero,.rea<]y  for  the  'nfcxt  record. — W.  C.  H. 
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Steam  ;  Apparatus  for  determining  the  percentage  dryness 

of .     P.    M.    Pritchard    and    The    United    Alkali 

Co.,    Ltd.       Eng.     Pat.    12,615,    May    30,    1906.       I. 
page  246. 

IN  ORG  A  NIC—Q  UA  NT  IT  A  TI VE. 

Lead ;  Electrolytic  determination  of  .     G.  Vortmann. 

Annalen,  1907,  351,  283—293. 

The  author  has  studied  the  effect  of  the  presence  of 
different  metals  and  acids  on  the  electrolytic  determination 
of  lead  as  peroxide  from  a  nitric  acid  solution.  In  order 
to  obtain  good  results,  the  solution  must  contain  at  least 
7  per  cent,  by  volume  of  nitric  acid,  of  sp.  gr.  1-4,  and  all 
foreign  metals,  with  the  exception  of  copper,  niust  be 
absent.  If  foreign  metals  be  present,  the  results  are 
usually  too  high,  and  can  be  accepted  as  satisfactory  only 
when  the  deposited  peroxide  on  re-dissolving  in  nitric 
acid  and  re-precipitation,  suffers  no  appreciable  change 
in  weight.  In  presence  of  sulphuric,  selenic,  and  chromic 
acids,  too  high  results  are  obtained.  In  such  cases,  the 
peroxide  should  be  re-dissolved  in  nitric  acid,  and  the 
solution  again  electrolysed.  In  presence  of  arsenic 
and  phosphoric  acids,  the  .separation  of  the  lead  is  in- 
complete, satisfactory  results  can  only  be  obtained  by 
first  .separating  the  lead  as  metal  from  an  alkaline  solution 
containing  Rochelle  salt,  then  dissolving  it  in  nitric  acid, 
and  finally  depositing  it  as  peroxide. — A.  S. 

Sulphur  in  insoluble  sulphides  7    Determination  of  , 

De  Paepe.     Bull.  Soc.  Chim.  Belg.,  1907,  21,  68—69 

The  author  has  compared  the  following  methods  for  the 
determination  of  sulphur  (in  zinc  sulphide)  : — 1.  The 
sulphide  is  oxidised  with  nitric  acid  and  weighed  as  barium 
sulphate.  2.  Klobukow's  method.  The  sulphide  is 
treated  with  hydrochloric  acid  (density  1-2)  in  an  atmo- 
sphere of  hydrogen  :  the  sulphuretted  hydrogen  set  free 
is  passed  into  a  A'/ 10  iodine  solution,  excess  of  the  latter 
being  titrated  with  sodium  thiosulphate.  The  method 
gives  accurate  results  when  carefully  performed. 
3.  Eliasberg's  method.  The  sulphuretted  hydrogen,  set 
free  as  in  the  preceding  method,  is  passed  into  a  solution 
of  hydrogen  peroxide  in  standard  sodium  hydroxide  ; 
the  sulphuric  acid  thus  formed,  neutralises  the  alkali, 
the  excess  of  the  latter  being  titrated.  For  some  unknown 
reason  the  results  are  always  slightly  low.  The  two 
latter  methods,  of  which  (2)  is  to  be  specially  recommended, 
are  .sufficiently accurate  and  maybe  executed  much  more 
rapidly  than  the  first. 

Crismer  suggests  the  following  process : — The  zinc 
sulphide  is  introduced  into  a  flask,  treated  with  a  known 
volume  of  A'/ 10  potassium  chromate  or  bichromate 
solution,  and  then  with  an  excess  of  dilute  sulphuric  acid. 
When  the  reaction  is  finished,  an  excess  of  potassium 
iodide  solution  is  added,  the  iodine  liberated  by  the 
bichromate  remaining  unreduced,  being  titrated  with 
thiosulphate.  At  the  dilutions  used,  the  colour  of  the 
chromate  does  not  interfere  with  the  titration. — L.  E. 

Gold  in  auriferous  sands  r    Determination  of  by  the 

wet  method.     A.  Foumier.     X.,  page  257. 


Zinc  [in  ores] ;;   Determination  of  ■ 
method.     W-  H.  Seaman. 


by  the  ferrocyanide 

X.,  page  258. 


added  to  this  solution,  there  is  an  immediate  separation 
of  metallic  mercury.  The  solution  does  not  react  with 
ammonium  salts,  but  has  the  drawback  that  it  becomes 
turbid  somewhat  rapidly  on  standing  .  If  sodium  sulphite 
is  used  in  place  of  sodium  thiosulphate,  the  solution  is 
much  more  stable.  Although  the  thiosulphate  solution 
gives  a  white  precipitate  with  ammonium  salts,  it  is  not 
so  delicate  as  Nessler's  solution.  The  precipitate  with 
aldehyde  is  gtey,  owing  to  the  separation  of  metallic 
mercury.  The  solution  is  prepared  as  follows  : — 20  grms. 
of  mercuric  chloride  are  dissolved  in  water  and  made  up 
to  a  litre  ;  100  grms.  of  sodium  sulphite  and  80  grms.  of 
sodium  hydroxide  are  dissolved  in  water  and  made  up  to 
a  litre.  Equal  quantities  of  these  two  solutions  are  mixed 
previously  to  the  test,  the  sulphite  solution  being  added 
rapidly,  with  stirring,  to  the  mercury  solution.  0*2  mgrm- 
of  formaldehyde  gives  a  distinct  turbidity  with  this  solution 
in  a  few  seconds,  whilst  0-05  mgrm.  gives  a  perceptible 
reaction  after  1 — 2  minutes.  The  amount  of  aldehyde  in 
a  solution  can  be  determined  from  the  weight  of  metallic 
mercury  produced,  200  mgrms.  of  mercury  being  equivalent 
to  30  mgrms.  of  formaldehyde. — F.  Shdn. 

Wines,  red  ;    Precipitation  of  natural  colouring  matter  of, 

and  detection  of  artificial  colours  in .     F.  Jean  and 

C.  Frabot.     XVII.,  page  269. 


Salicylic  acid  in    wine ';     Detection    of 
XVEL,  page  269. 


Zinc  ;■    Determination   of  the   proportion  of  present 

as  carbonate  and  silicate  in  ores.     P.   H.   Walker  and 
H.  Schreiber.     X.,  page  257. 

OfiGANIC—QUALITATI  VE. 

Mercury    solution    as    reagent    for    aldehydes,    especially 

formaldehyde  ;  A  new .     E.  Feder.     Arch.  Pharm., 

1907.  245,  25—28. 

To  a  2  per  cent,  solution  of  mercuric  chloride  there  is 
added  an  equal  volume  of  a  solution  of  10  grms.  of  sodium 
thiosulphate  and  8  grms.  of  sodium  hydroxide  in  100  c.c. 
of  water.     When  the  least  quantity  of  formaldehyde  is 


D.   Vitali. 


Wormwood,  essential  oil  of  ,•  Detection  of [in  liqueurs]. 

L.  Cuniasse.     XVII.,  page  269. 


ORGANIC— QUANT  IT  AT  I  VE. 

Halogens   in   organic   compound.*  ;•     New   method   for   the 

determination     of     .     G.      Bianchi.     Bull.     Chim. 

Farm.,    1906,   45,   821—830.     Chem.    Zentr..    1907.    1, 
664—665. 

The  author  has  tested  the  method  proposed  by  Vaube- 
and  Scheuer  (this  J.,  1906,  286),  and  concludes,  from  experil 
ments  with  trichloro-  and  dichloroacetamide  and  chloral- 
urethane,  that  it  Ls  not  generally  applicable  to  organic 
chlorine  compounds. — A.  S. 

Starch   in   barley  ;■     Polarimetric   determiwition   of   . 

C.  J.  Lintner.     Z.  ges.  Brauw.,  1907,  30,  109—111. 

Five  grms.  of  the  very  finely  powdered  cereal  are  triturated 
in  a  mortar  with  20  c.c.  of  water  until  no  lumps  remain  ; 
40  c.c.  of  concentrated  hydrochloric  acid  (sp.  gr.  1-19) 
are  then  added,  and  the  mixture  is  allowed  to  remain  for 
30  minutes,  by  which  time  the  pale  yellow  coloured  paste 
will  have  become  darker  and  more  fluid.  The  liquid  is 
then  washed  into  a  measuring  flask  of  200  c.c.  capacity,  by 
means  of  hydrochloric  acid  of  1-125  sp.  gr..  10  c.c.  of  a 
4  per  cent,  solution  of  phosphotungstic  acid  are  added, 
with  the  object  of  precipitating  the  proteins,  and  the  volume 
is  made  up  to  200  c.c.  with  the  diluted  hydrochloric  acid. 
The  liquid  is  shaken  and  filtered,  and  the  clear  filtrate  is 
examined  by  the  polarimeter  in  the  200  mm.  tube.  The 
concentration  of  the  soluble  starch  in  the  filtrate  is  calcu- 
lated  on  the  basis  of|»[a]D=200-3''ifor  barley  atweh 
dissolved  in  hydrochloric  acid  at  a  temperature  of  20"  C. 
Provided  the  liquid  be  not  allowed  to  remain  longer  than 
two  hours  before  polarising,  no  decrease  in  the  rotatory 
power  need  be  feared. — J.  F.  B. 

PJdhalophenone  in  tlie  form  of  test-paper  r  Use  of  — —  for 
detecting  hydrocyanic  acid.  Thi6ry.  J.  Pharm.  Chim., 
1907,  25,  51—53. 
By  a<lding  to  filter  paper  impregnated  with  a  0-05  per  cent, 
solution  of  copper  sulphate,  a  drop  or  two  of  alkaline 
phthalophenone  solution  (prepared  by  reducing  with 
aluminium  powder  an  alkaline,  alcoholic  solution  of  phenol- 
phthalein).  a  test  paper  is  obtained  which  gives  a  rose 
colour  in  presence  of  traces  of  hydrocyanic  aoid  ;  it  is 
stated  to  be  more  delicate  than  pajK-r  itnprognated  with 
picric    acid. — ^T.  F.  B. 
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a'Napktkoquinone,  P-naphihoquinone,  phthalonic  acid,  and 

jMkalie    aciii ;     Dftection    and    determination    of    

[and  the  fluorescein  reaclion^.  M.  C.  Boswell.  J.  Amer. 
■    Chem.  Soc.,  1907.  29.  230— 23(i. 

a-yaphthoquinone.— Method  1 :  .Y/10  staimous  chloride 
solution  in  2  per  cent,  hydrochloric  acid  is  run  into  the 
alcoholic  solution  of  the  quinone.  until  the  yellow  colour 
of  the  latter  is  almost  dischart;iHl.  The  solution  is  then 
tested  after  each  atlditional  drop,  with  ailroi)  of  a  mixture 
of  equal  volumes  of  jihcnylhydrazine  and  alcohol,  on  a 
watch  glass.  A  bright  pink  colour  is  obtained  as  long  as 
any  quinone  remains.  Method  2  :  To  the  alcoholic  solu- 
tion of  the  quinone,  3  or  4  droj>s  of  freshly  distilled  aniline 
are  added,  which  produces  a  bright  red  colour.  iV/10 
stannous  chloride  is  then  nni  in  until  the  red  colour  is 
discharpetl  on  heating  to  boiling. 

S-Xapfuhoquinone. — .Y/10  stannous  chloride  is  added 
to  the  quinone  in  ethereal  solution.  A  dark  green  colour 
results,  but  the  solution  suddenly  becomes  colourless 
when  reduction  is  complete,  each  molecule  of  quinone 
requiring  one  molecule  of  stannous  chloride. 

Phthalonic  acid. — The  aqueous  solution  is  titrated 
•old  with  -V/IO  potassium  permanganate  in  the  presence 
of  sulphuric  acid,  manganous  sulphate  being  preferably 
added  to  accelerate  the  reaction.  Back  titration  with 
ferrous  sulphate  after  adding  an  excess  of  permanganate, 
is  recomniendetl.  Another  accurate  method  consists  in 
measuring  the  carbon  monoxide  evolved  when  the  acid 
is  heated  to  180°  C.  with  concentrated  sulphuric  acid,  but 
more  time  is  consumed  than  by  the  previous  process. 

Phthaiic  acid. — The  mixture  containing  the  acid  is 
introduced  into  a  test  tube,  the  lower  end  of  which  is 
immersed  in  a  bath  kept  at  200°— 220°  C,  and  a  fairly 
strong  current  of  air  is  directed  on  to  its  surface  by  means 
of  an  aspirator.  The  upper  part  of  the  test  tube  is  packed 
with  neutral  absorbent  cotton  to  catch  the  sublimed 
phthaiic  anhydride.  After  half  an  hour,  the  apparatus  is 
allowed  to  cool,  the  end  of  the  test-tube  is  cut  oil,  the  cotton 
and  anhydride  are  washed  into  a  beaker  by  standard  caustic 
potash,  and  the  excess  of  alkali  determined  by  sulphuric 
acid  and  phenolphthalein.  at  the  boiling  temperature. 
The  indicator  must  be  added  solid  and  not  in  alcoholic 
solution. 

Fluorescein  reaction. — The  following  results  were  obtained 
with  various  naphthalene  derivatives,  when  0-01  grm., 
mixed  with  an  equal  weight  of  resorcinol,  and  moistened 
with  a  drop  of  concentrated  sulphuric  acid,  was  heated 
to  1G0°  C.  for  three  minutes,  and.  after  cooling,  shaken  with 
2  c.c.  of  caustic  soda  and  poured  into  500  c.c.  of  water. 


Colour  of 
solution. 


Colour  of 
fluorescence. 


R«*orcinol  alonp red 

.,  -f  phthaiic  acid    light  red 

„  +   naphthalene    red  pink 

„  +   a-naphtho<ininone    . .  .,       ,. 

„  -♦•   <S-naphthoquinone    . .  dark  green 

-^  a-naphthol red 

+  ^-naphthol 

■f   phthalonic  acid    ....  dark  red 

-♦-  pnthalidc-carboDlc  acid  pink  red 

-f homophthalic  acid  ...  light  red 


— F.  SODN. 

Weighted   tUlu  7     Determination   of   the   charge   in   , 

G.  Gianoli.     V.,  page  252 

Paraffin ;     Determination   of in   the   vnKaprnnfiaU'i 

matter  from  animal  fats.     J,  Lewkowitsch.     XII..  p.  2G3. 

Lard:    Examination   of  .      E.  Polen.ske.      XVIII/1,, 

page  271. 

MUk :    Detection  of  added  uater  in hij  means  of  the 

immersion    refractomfttr.      E.    Ackermann.      XWWA., 
page  271. 

XXIV.— SCIENTIFIC  &   TECHNICAL  NOTES. 

{Continued  from  foqe  169.) 
Radium  \  Chemiral  aiiion  of .     M.  Uerthelot.     Anna- 

len.    1907.   361,   504— .ViO. 
(1)  SoMX  inire,  whit/?  paper,  free  from  ash,  was  scaled  in 
a  glaM  tuM  (29  c.c.  capacity)  with  a  small  quantity  of  a 


radium  preparation,  but  not  in  contact  with  the  latter,  and 
kept  for  11  months  in  the  dark.  At  the  end  of  this  time,  it 
was  found  that  the  whole  of  the  oxygen  and  7-6  c.c.  of 
nitrogen  hatl  been  absorbed  by  the  paper,  and  1-5  c.c.  of 
carbon  dioxide  had  been  formed.  The  paper  had  become 
yellow  where  it  was  nearest  to  the  radium.  This  action 
of  nitrogen  on  paper  under  the  influence  of  radium  is  similar 
to  that  ])reviously  recorded  by  the  author  (Ann.  chini. 
phys.  [7 1.  16,  62)  as  occurring  under  the  influence  of  an 
electric  current.  This  reaction  does  not  appear  to  take 
place,  at  least  not  to  any  appreciable  extent,  if  glass  be 
interposed  between  the  paper  and  the  radium.  Of  reactions 
effected  by  the  radioactive  preparation  through  a  thin 
layer  of  glass,  the  author  mentions  the  black  coloration  of 
glass,  probably  caused  by  formation  of  sulphides  or  metals. 
Keactions  of  this  kind,  as  also  the  decomposition  of  iodic 
anhydride  and  of  jjure  nitric  acid,  are  accompanied  by 
absorption  of  heat,  and  can  be  effected  by  the  aid  of  heat 
alone.  A  third  kind  of  reaction  is  the  violet  coloration 
produced  in  glass  by  the  radiation  after  passage  through 
several  layers  of  glass.  This  coloration  appears  to  be  due 
to  the  oxidation  of  manganese  contained  in  the  gla.ss, 
and  is  produced  also,  though  much  more  slowly,  by  the 
action  of  sunlight ;  the  reaction  is  accompanied  by  evolution 
of  heat. — A.  S. 

Jlydronitric    acid    [azoimide],      L.    M.    Dennis    and    H. 
Isham.     J.  Amer.  Chem.  Soc,  1907,  29,  210—223. 

The  authors  have  succeeded  in  preparing  anhydrous 
hydronitric  acid  by  allowing  dilute  sulphuric  acid  (2  of 
acid  to  1  of  water)  to  drop  on  to  dry  potassium  trinitride, 
the  acid  being  carried  along  by  a  stream  of  pure  dry  air, 
dried  by  means  of  calcium  chloride,  and  then  condensed 
by  the  use  of  liquid  air.  Its  melting  and  boiling  points 
were  measured  by  a  thermo-electric  junction.  The  acid 
is  a  colorless,  mobile  liquid,  heavier  than  water.  Its  boiling 
point  is  about  37°  C,  as  given  by  Curtius.  It  may  be 
frozen  to  a  white,  crystalline  mass,  melting  at  -  80°  C. 
It  is  apparently  quite  stable  at  the  ordinary  temperature, 
but  when  heated,  or  subjected  to  slight  shock,  it  explodes 
with  great  violence,  although  the  damage  is  quite  local. 
Its  purity  was  ascertained  by  weighing  in  a  sealed  U-tube, 
and  then  blowing  over  the  acid  into  caustic  potash  solution, 
neutralising  the  excess  of  alkali  by  dilute  nitric  acid, 
precipitating  with  silver  nitrate,  and  then  converting  the 
silver  trinitride  into  silver  chloride,  which  was  weighed. 
Its  vapour  density,  taken  in  a  bath  of  boiling  chloroform, 
corresponds  to  the  formula,  HN3. — F.  Sodn. 

Wood  charcoal  ;•    Catalytic  actions  produced  by .     G. 

Lemoine.     Compt.   rend.,    1907,   144,   357—358. 

Alcohol  vapour,  passed  through  a  glass  tube  containing 
wood  charcoal  (in  coarse  powder  of  1 — 2  mm.,  and 
previously  ignited)  is  dissociated  into  aldehyde  and  hydro- 
gen. AA^ood  charcoal  at  the  ordinary  temperature  induces 
the  rapid  decomposition  of  hydrogen  peroxide,  with  evolu- 
tion of  the  whole  of  its  oxygen.  The  decomposition  of 
oxalic  acid  and  of  iodic  acid  is  greatly  accelerated  by  the 
presence  of  wood  charcoal. — J.  T.  D. 

Cellulose  and  dextrose  ','   Condensation  of  aromatic  hydro- 

carbons    with    .     A.    Nastukoff.      Z.  Farben-Ind., 

1907,  6,  70—71. 
The  author  has  previously  described  the  action  of  benzene 
on  a  solution  of  cellulose  in  strong  sulphuric  acid  (this  J., 
1902,  1302).  Similar  reactions  are  obtained  with  homo- 
logues  of  benzene,  and  the  author  assigns  the  name 
desoxyns  to  the  amorphous  reaction  products.  If,  when 
the  reaction  is  complete,  the  product  be  poured  into  five 
times  its  quantity  of  water,  and  the  excess  of  benzene 
distilled  off,  products  containing  less  sulphur  (0-43  jwr 
cent.)  than  those  previously  described,  are  obtained. 
On  oxidation  with  alkaline  permanganate  solution,  the 
de80X3m8  yield  monobasic  or  polybasic  acids  corresponding 
to  the  hydrocarbon  employed,  together  with  carbon 
dioxide  and  oxalic  acid.  For  instance,  benzoic  acid  is 
obtained  from  phenyldesoxyn,  terephthalic  acid  from 
tolyldesoxyn,  terephthalic  and  trimellitic  acids  from 
xyfyldesoxyn  (from  commercial  xylene),  and  pyromellitio 
acid  from  pseudocumyldesoxyn.  The  composition  of 
phenyldesoxyn,  neglecting  the  sulphur,  corresponds  fairly 
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well  with  the  formula,  C6H70.2(C(;H5)3,  that  is,  cellulose 
(see  Green,  this  J.,  1904,  382),  in  which  the  three 
hydroxyls  are  replaced  by  phenyl  groups.  The  properties 
of  the  desoxyns  correspond  with  this  view  of  their  constitu- 
tion. Similar  products  are  obtained  if  dextrose  be  used 
in  place  of  cellulose.  The  author  points  out  that  this 
reaction  between  cellulose  or  dextrose  and  aromatic 
hydrocarbons  may  be  of  service,  for  example,  in  the 
preparation  of  trimellitic  and  pyi-omellitic  acids  for  use  in 
the  dvestuff  industry  (compare'Eng.  Pat.  28,638  of  1902  ; 
this  J.,  1903,  414  ;   also  Ephraim,  Ber.,  34,  2780).— A.  S. 

Oxidation  processes  in  limng  cells.  0.  Mohr.     Z.  Spiritusind, 
1907,  30,  87—88. 

The  author  puts  forward  the  following  hypothesis  as 
representing  the  present  state  of  our  knowledge  of  the 
processes  of  gradual  oxidation  which  go  on  in  the  living 
cell : — The  formation  of  peroxides,  which  invariably 
accompanies  all  processes  of  slow  oxidation,  is  one  of  the 
constant  factors  which,  like  heat,  light,  &c.,  play  a  definite 
part  in  the  life  of  the  cell  and  to  which  the  living  cell  is 
obliged  to  adapt  itself.  This  adaptation  is  manifested  in 
the  fact  that  the  cell  fulfils  its  functions  with  the  help  of 
three  enzymes  having  a  direct  relation  to  peroxides,  viz., 
oxygenases,  peroxydascs,  and  catalases.  In  order  to 
have  a  constant  source  of  active  oxygen  available,  the  cell 
secretes  oxygenases,  which  fix  atmospheric  oxygen  with 
the  temporary  formation  of  peroxides.  The  peroxides, 
just  like  hydrogen  peroxide,  which  frequently  appears  as  a 
secondary  product  in  this  kind  of  oxidation,  are  only  very 
.slightly  active  in  the  dilute  form.  But  they  become  active 
under  the  influence  of  peroxydases,  just  as  hydrogen 
peroxide  becomes  active  in  presence  of  ferrous  sulphate. 
The  system,  peroxydase  +  peroxide,  effects  the  oxidation 
of  various  substances  which  the  living  organism  utilises 
as  nutrients.  In  certain  cases,  where  the  conditions  for 
the  formation  of  peroxides  are  favourable,  the  latter  may 
be  a  source  of  danger  to  the  cell,  since  certain  parts  of  the 
organism  cannot  withstand  energetic  oxidation  processes. 
To  protect  itself,  the  cell  secretes  the  catalases.  The 
function  of  the  catalase  is  to  decompose  and  discharge 
in  the  form  of  molecular  oxygen  the  hydrogen  peroxide 
which  is  produced  by  the  hydrolysis  of  the  organic  perox- 
ides. But  besides  protecting  the  cell  from  hydrogen 
peroxide,  the  catalase  may  also  act  as  an  agent  for  con- 
verting chemical  energy  into  heat,  since  hydrogen  peroxide 
is  an  endothermic  compound. — J.  F.  B. 

Prizes. 

Prizes  offered  by  the  Society  of  Dyers  and  Colourists  for  the 
solution  of  technical  problems. 

The  Council  of  the  Society  of  Dyers  and  Colourists  offers 
prizes  for  the  solution  of  the  technical  problems  specified 
below,  and  requests  co-operation  in  developing  this 
scheme,  and  will  be  glad  to  receive  additional  offers  of 
prizes  and  problems. 

The  silver  or  bronze  medal  of  the  Society  for  a  full 
investigation  of  the  mordanting  properties  of  various 
tannin  materials,  more  especially — 

(a)  As  to  the  relative  affinity  for  cotton  of  the  tannins 

of  galls,  myrabolans,  sumach,  divi-divi,  &c. 

(b)  As  to  the  relative  fastness   of  the  colour  lakes 

produced  with  these  tannins  and  basic  colours, 
in  conjunction  with  antimony,  tin,  and  iron. 

(c)  As  to  the  best  method  of  determining  by  volumetric 

analysis,  or  other  means,  their  relative  mordanting 
power. 

The  silver  or  bronze  medal  of  the  Society  for  the  best 
critical  essay  (not  exceeding  10,000  words)  on  the  treat- 
ment of  effluents  from  dyehouses  and  textile  factories. 

Prize  of  £10  for  a  reliable  method  of  distinguishing 
between  unmerceri.sed  and  mercerised  cotton  of  various 
qualities,  and  for  the  estimation  of  the  degree  of  mercerisa- 
tion  without  reference  to  lustre. 

Prize  of  £10  for  a  determination  of  the  average  degree  of 
diminution  in  strength  of  cotton  yams  of  various  counts 
brought  about  by  different  bleaching  processes. 


Prize  of  £20  for  a  full  investigation  of  the  average  degree 
of  tendering  brought  about  in  cotton  yarn  of  various 
qualities    by — 

(a)  Cross  dyeing  with  acid  colours  ;    and 

(b)  Dyeing  Aniline  Black, 

with  the  object  of  fixing  standards  for  the  trade. 

Prize  of  £20  for  a  practical  method  of  causing  kemps, 
when  present  in  yarn  or  piece  goods,  to  take  the  dyestuff 
equally  with  the  accompanying  wool. 

Prize  of  £10  for  a  practical  method  of  dyeing  full  shades 
of  basic  colours  on  cotton,  fast  to  rubbing. 

Prize  of  £10  for  the  most  satisfactory  method  of  using 
formic  acid  on  a  practical  scale,  as  a  substitute  for  hydro" 
chloric  or  other  acids,  in  dyeing  cotton  piece  goods  or 
yarns  an  aged  Aniline  Black. 


Trade  Report. 

Census  of  Production;  Committee  on  the . 

Board  of  Trade,  March  14,  1907. 
The  President  of  the  Board  of  Trade  has  appointed  a 
General  Committee  to  advise  upon  the  general  scope  of  the 
census  of  production  and  the  lines  upon  which  the  informa- 
tion required  shall  be  obtained.  Other  committees,  who 
will  consider  the  special  requirements  of  particular  trades, 
will  shortly  be  appointed,  consisting  of  leading  manu- 
facturers and  nominees  of  their  Associations. 

The  names  of  those  who  have  consented  to  serve  on  the 
General  Committee,  in  addition  to  the  official  members 
representing  the  Board  of  Trade  and  the  Home  Office,  are  : 
—Lord  Allerton,  Lord  Avebury,  Right  Hon.  Charles  Booth, 
Sir  Hugh  Bell,  Bart.,  Mr.  Henry  Birchenough,  C.M.G., 
Sir  Robert  Giffen,  K.C.B.,  Prof.  Chapman,  and  -Mr.  Sidney 
Webb. 


New  Book. 

Statistical  Abstract  for  the  British  Empire  in  each 
Year  from  1891  to  1905.  Third  number  [Cd.  3328]. 
Wyman  and  Sons,  Fetter  Lane,  London,  E.C.  Price  Is. 
This  publication,  which  has  been  prepared  in  the  Statistical 
Department  of  the  Board  of  Trade,  contains  statistics 
of  the  trade  of  each  portion  of  the  Empire  with  foreign 
countries,  and  with  other  portions  of  the  Empire,  figures 
as  to  the  shipping  of  the  Empire,  and  statements  as  to 
the  production  of  coal,  iron,  diamonds,  gold,  silver, 
copper,  tin,  cereals  and  other  foodstuffs,  rubber,  cotton, 
jute,  wool,  and  live  stock,  and  of  the  consumption  of  various 
staple  articles.  Particulars  are  also  given  of  the  area 
and  population  of  the  Empire  and  the  British  Protectorates. 
In  the  present  number,  particulars  as  to  imports  and 
exports  are  given  in  greater  detail,  while  the  production 
of  silver,  copper,  and  tin,  and  details  of  the  consumption 
of  spirits  and  wine  in  the  principal  parts  of  the  British 
Empire,  are  given  for  the  first  time. 


Patent  List. 

Where  &  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (I)  in  the  cai>e  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  UfBce  immediately,  and  to  opposition 
within  two  months  of  (be  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

5189.  Leuschner.  Apparatus  for  mixing  liquids  and 
gases.*     March  4. 

5295.  Bock.  Manufacture  of  large  crystals.  [Ger. 
AppL,  Sept.  8,  1906.]*     March  5. 
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6721.  Konick  (Kimiok).  Drying  liquids  on  rot«ting 
cylinders  at  tciuix^ratures  below  boilinK  p>oiut.     March  9. 

5976.  Dellwik.  Heating  kilns  anil  the  like.  [U.S.  Appl., 
March  -22,  llKHi.]*     March  l-_>. 

til)"J3.  Miirks  (A.-O.  f.  Kohlendestillation).  Apparatus 
for  cooling,  washing,  or  enriching  gases  or  liquids.* 
March   li.^ 

tilb4.  Priest  and  Fenn.     See  under  IX. 

t)171.  Macfarlane.  Centrifugal  drying  machines. 
March  14. 

CoSirLETE    SPEClFIC.tTJOSS    ACCF.I*TED. 

51S9  (190(3).  Kunick  (Kunick).  Drying  liquids  on 
heated  cylinders.     March   13. 

^i>i  (llKXi).  Meyersberii.  Compression  of  gases. 
Mrtuh  13. 

f.l57  (liKHi).  Wilson.        Hvdro-extractors.     March   20. 

7318  (1906).  Fawcett,  Ltd..  and  Bottomiey.  Rotary 
drvers  and  co«.)lers.     March  '20. 

"Ui,Sl4  (1906).  (Jraham.     »SVe  «»t</er  VIL 


IT.— FUEL,  GAS,  AND  LIGHT. 
ArrLiCATioxs. 

7357a  (10O6).  Vivian.  Manufacture  of  artificial  fuel. 
March  4. 

51t*5.  Drawbaugh  and  Gamble.  Fuel  conipo.sition. 
M&nh  4. 

0(234.  Barbier  and  Laurent.  Incandescent  mantles. 
March  4. 

■^44.  Westover.     See  under  XXIII. 

5575.  British  Thomson-Houston  Co.  (Gen.  Electric  Co.). 
Manufacture  of  incandescing  bodies  for  electric  lamps. 
March  9. 

5676.  British  Thomson -Houston  Co.  (General  Electric 
Co.).  Apparatus  for  treating  electric  conductors,  especially 
filaments,  for  electric  lamps.     March  7. 

5793.  Famham.  Generator  for  suction  gas  plant  for 
UBe  with  bituminous  or  other  coal.     March  11. 

6073.  Woodruff.  Artificial  block  fuel  or  briquettes. 
March  13. 

6163.  Priest  and  Fenn.     Gas  producers.     March  14. 

6183.  Keith  and  Keith.  Apparatus  for  making  air  eas.* 
March  14.  ^       '^ 

Complete  Specifications  Accepted. 

6068  (1906).  British  Thomson-Houston  Co.  (Gen.  Electric 
Co.).     Electrodes  for  arc  lamps.     March  20. 

7479  (1906).  Goudslcy  and  Colman.  Apparatus  for  use 
in  ga«  manufacture.     March  20. 

7732  (1906).  Simpson.  Purification  and  calcination  of 
jK-at,  lignitA.  &c.     March  20. 

7814  (I9f»6).  Von  Wouwermans  and  Loewenstein.  Gas 
miiing  apparatus.     March  1.3. 

15,03fJ  (19fH>).  Boult  (Barthel).  Burners  for  liquid  fuel. 
March   13. 

16.605  (1906).  Bowles  and  Kammerich.  Extraction  of 
gaa  from  Uquid  hydrocarlwm.     March  20. 

18.879  (1906).   Bradley.     Cim   producer.     March    13. 

19,7W)  (l&f)6).  Ikt  Vefna.  UtiU.sing  close  burning  coal- 
durt  for  makinK  coke.     March  20. 

24.742  (IWJ^)).  Tavemier.  Manufacture  of  agglomer- 
ated fufU  lit  briqu«-ttes.     .Man  h  l.'J. 

26,516  (190*J).  Cohn.    Incaiidettcent  mantles.  March  13 

26,3r>6  (1906).  Zwicky.  Carburetting  apparatus. 
March  20. 

SS,416  (19f>6).  OoVjt.  Siemens  und  Co.  Elftctrodes  for 
•fa  lamp.     .March  20. 

III.-DESnUXTIVE    DISTILT^TION,    TAR 

pRODurrs.  i'FrrRoi,?:r.\f.  .a.vd 

MI.NKR.AL  WAXES. 
(kntrvm  HnccincA-noivH  Aoccftid. 

14.56H  l]'Mte,).  Kuiim.  Holidiflfntion  of  fK^roleum  or 
other  mineral  oila,  and  tranfrformation  of  the  Holidiricfl 
h>'lrfx-arl^/n  into  iu>a\i.     .Marrh  13. 

19.477  (KMXi).  Breda.  ObUining  fafty  ariiU  from 
prtroleum  rewjdtie^.     ,Vfftr'*h  20. 


IV.— COLOURING    MATTERS    AND     DYESTUFFS. 
Appuoations. 

5640.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  triphenylmethane  derivatives  and  azo  dye- 
stulTs  therefrom.     March  8. 

5841.  Newton  (Bayer  und  Co.).  Manufacture  of  the 
monosulplionic  acids  of  p-d'*"ii'ioanthrarufin  and  of 
/j-diaminochrysazin.     March  11. 

6105.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  brom-derivatives  of  indigo.     March  13. 

0100.  Iimay  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  vat  dyestuifs.     March  13. 

6227  and  0228.  Badische  Anilin  und  Soda  Fabrik. 
Mfinufacture  of  azo  colouring  matter  and  pigments  or  lakes 
therefrom.  [Ger.  Appls.,  May  21  and  Ju^e  20,  igOO.]* 
.March   14. 

0336.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  stable  indigo  white  preparations.* 
.March  15. 

Complete  Specifications  Accepted. 

6244  (1906).  Ransford  (CassellaundCo.).  Manufacture 
of  di.«azo  dvestuffs.     March  13. 

9264  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuifs.     March  13. 

11,173  (1906).  Johnson  (Kalle  und  Co.).  Manufacture 
of  thionaphthene  derivatives.     March  13. 

11,479  (1900).  Johnson  (Kalle  und  Co.).  Manufacture 
of  the  leuco  compound  of  thioindigo  red.      March  20. 

14,192  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  containing 
sulphur  and  of  their  leuco  compounds.     March  20. 

17,559  (1900).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  compounds  coritaining  sulphur. 
March  20. 

21,949  (1900).  Bloxam  (Durand,  Huguenin  et  Cie.). 
Manufacture  of  greenish-blue  dyestuflfs  and  their  deriva- 
tives.    March  13. 

25,847  (1906).  Lake  (Chem.  Fabr.  Griesheim  Elektron). 
Manufacture  of  black  mordant  azo  dyestuffs.     March  13. 

v.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

5498.  Rumpl.     Producing  gloss  on  cotton.*     March  7. 

5612.  Kiimmerer.  Treatment  of  wool  with  oxidising 
agents.     March  8. 

5707.  Lord,  Lord  and  Hall.  Apparatus  for  dyeing  and 
treating  hanks  of  yarn.     March  9. 

5843.  Newton  (Bayer  und  Co.).  Improving  the  fastness 
against  water  and  washing  of  dyeings  on  vegetable  fibre 
with  substantive  dyes.     March  11. 

5881.  Waddell.  Apparatus  for  forming  filaments  in  the 
manufacture  of  artificial  silk  or  the  like.*     March  11. 

6152.  Schneider.  Dyeing  wool  and  woollen  fabrics. 
March   14. 

6309.  Moller-Holtkamp.  Apparatus  for  sizing  and 
drying  cops.     March  15. 

Complete  Specifications  Accepted. 

11,876  (1906).  Pantin,  exor.  of  Abel  (A.-G.  f.  Anilin- 
fabr.).     Dyeing  hairs,  furs,  feathers,  or  the  like.     Mar.  20. 

15,206  (1906).  Newton  (Bayer  und  Co.).  Dyeing  with 
sulphur  dyestuifs.     March  20. 

20,029  (1906).  Stone.     Dye  tubs  or  vats.     March  13. 

21,478  (1906).  Weiss.  Washing  process  and  composi- 
tion for  dry-cleaning  fabrics.     March  13. 

24,677  (1906).  Gaydct.  Apparatus  for  treating  with 
liquids  yams  in  th(!  form  of  cops,  bobbins,  or  the  like. 
March  13. 

27,727  (1900).  Friedrich.  Manufacture  of  artificial 
threads,  films,  or  the  like.     March  13. 

VI.— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 

Appijcation. 

6048.  Feldniann  and  Feldmann.  Accentuating  the 
granulation  of  leather  by  dyeing.     March  13. 
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VII.— ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

6314.  Bloxam  (Soc.  Gen.  per  la  Cinanamide).  Manu- 
facture of  nitrogen  compounds  from  carbides.     March  5. 

6657  and  5658.  Petersson.     Sec  under  XI. 

5889.  Raschen,  Carey,  Tyers,  Auden,  and  United  Alkali 
Co.,  Ltd.  Treatment  of  sulphurous  acid  for  the  production 
of  sulphuric  acid  or  sulphuric  anhydride.     March  11. 

6991.  Auchinachie  and  Wood.  Production  of  carbide 
of  vanadium.     March  12. 

6405.  Salzbergwerk  Neustassfurt  und  Theilnehmer. 
Manufacture  of  crystalline  hydrate  of  potash.  [Ger.  Appl., 
July  16,  1906.]*     March  16. 

Complete  Specifications  Accepted. 

5169  (1906).  Laureau.  Extraction  of  mineral  and 
organic  matter  from  marine  plants.     March  13. 

6478  (1906).  Clemm.  Conversion  of  alkali  sulphate  and 
bauxite,  &c.,  into  alumina  and  alkah  compounds  con- 
taining sulphur.     March  13. 

6529  (1906).  Spence,  and  Spence  and  Sons,  Ltd.  Clari- 
fication of  aluminous  solutions.     March  20. 

10,814  (1906).  Graham.  Apparatus  for  condensing  and 
purifving  gases,  especially  in  the  manufacture  of  acids. 
March  13. 

20,408  (1906).  Vermee-sch.  Manufacture  of  ammonia 
metal  compoimds.     March  13. 

VIII.— GLASS,    POTTERY,    AND    ENAMELS. 
Applications. 
6273.  Spitz.     Removing  enamel  or  metal  coatings  from 
enamelled  or  metal-coated  ware.     March  5. 

5379.  Thomson  and  Barr.  Bleaching  kieselguhr  and 
the  like.     March  fi. 

6764.  Mackenzie  (Bolle  und  Co.).     Fusing  and  refining 
ceramic  substances  which  are  not  easily  fused.*    March  9. 
5879.  Pilkington.     Apparatus  for  making  glass  sheets 
or  plates.     March  1 1 . 

6164.  Priest  and  Fenn.     See  under  IX. 

Complete  Specification  Accepted. 
18,382  (1906).  Weiss.     Printing  or  transferring  designs 
on  pottery,  earthenware,  and  similar  surfaces.     March  13. 

IX.— BUILDING    JMATERIALS.    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

5327.  Scfton-Joncs  (Dada  and  Fuchs).  Treatment  of 
wood  uith  solutions  of  chromium  salts.     March  5. 

5703.  Bamber.  Manufacture  of  Portland  and  other 
cements.     March  9. 

6070.  Hales.     Substitute  for  builders'  sand.     March  13. 

6104.  Priest  and  Feim.  Applying  gas  firing  to  brick, 
pottery,  aiul  other  kilns.     Marcli  14. 

6396.  Stanley.  Manufacture  of  bricks  from  powdered 
clay  or  like  material.     March  16. 

Complete  Specifications  Accepted. 

7443  (1906).  Zulkowski.  Manufacture  of  Portland 
cement.     March  20. 

19,233  (1906).  Kellen.     Artificial  stone.     March  20. 

20,901  (1906).  Hornell.  Compositions  for  making  arti- 
ficial marble,  stone,  &c.     March  20. 

25,043  (1906).  Hennings.  Manufacture  of  artificial 
slate.     March  20. 

X.— METALLURGY. 
Applications. 

5273.  Spitz.     Sec  under  VIII. 

5340.  Maunder.  Treatment  of  complex,  refractory,  and 
other  ores.     March  5. 

.5646.  Fitzmauricc.     Treatment  of  ores.     March  8. 

5655  and  5656.  Petersson.     See  under  XT. 

5727.  Cowper-Coles.     Production  of  aluminium.  Mar.  9. 

5887.  Dekker.     See  under  XI. 

5973.  I^ake  (Soc  Anon.  La  Carbone).  Treatment  ol 
metals  or  alloys  by  agglomeration.     I\larch  12. 

6010.  Jlorgan  Crucible  Co.  (Herbert).  Separation  of  the 
constituents  of  ores.     March  12. 


6029.  Green.  Combined  vanning  and  percussion  table. 
March  13. 

6148.  Livingstone.     Crucible  steel  furnaces.     March  14. 

6237.  Holman  and  Holman.  Treatment  of  metalliferous 
slime  and  the  like.     March  14. 

6238.  Mackenzie  (Gterbode).  Accelerated  annoaliag  of 
cast  iron  and  cast  steel.*     March  14. 

6337.  Raschen,  Taylor,  and  United  Alkali  Co.,  Lt<l. 
Recovery  of  zinc  and  other  metals  from  liquors.     March  15. 

Complete  Specifications  Accepted. 

729  (1906).  Hughes.  Heat  treatment  of  metals. 
March  20. 

11,698  (1906).  Swain.  Coating  iron  or  steel  with  tin  or 
like  metal.     March  13. 

13,012  (1906).  Masson.  Recovery  of  arsenic  and  anti- 
mony from  ores,  concentrates,  tailings,  and  slimes.  Mar.  13. 

20,979  (1906).  Butters.     Filtering  slimes.     March  13. 


XL— ELECTRO-CHExAHSTRY    AND 
METALLURGY. 

Applications. 


ELECTRO- 


28,897a  (1906).  Cowper-Colcs.  Electrodeposition  of 
iron.*     March  6. 

5223.  Johnson  (Chem.  Fabr.  Griesheim  Elektron). 
Manufacture  of  electrodes  for  electrolytic  purposes. 
March  4. 

5301.  Igevsky.     Electric  furnace.*     March  5. 

6346.  AUmanna  Svenska  Elektriska  Aktiebolag.  Elec- 
tric furnaces.     [Swed.  Appl.,  March  7,  1906.]*     March  5. 

5574.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Insulating  material.     March  7. 

5655.  Petersson.  Electrically  reducing  oxide  ores  and 
the  like.*     March  8. 

5650.  Petersson.  Metallurgical  reduction  and  melting 
processes.*     March  8. 

5657.  Petersson.  Charging  electric  furnaces  for  pro- 
ducing carbide  of  lime  and  carbon.*     March  8.     • 

5658.  Petersson.  Continuously  producing  carbide  from 
lime  and  carbon.*     March  8. 

5887.  Dekker.  Apparatus  for  treatmg  minerals  by 
electrolysis.*     March  11. 

5957.  Rodman.  Reducing  depreciation  in  lead  storage 
batteries.     [U.S.  Appl.,  March  24,  1906.]*     March  12. 

6193.  Gr  on  wall,  Lindblad,  and  Stalhane.  Electric 
transformer  furnaces.*     March  14. 

Complete  Specifications  AccEPTEn. 

9706  (1906).  Wainwright  and  Mann,  exors.  of  Atkins. 
^Electrolytic  apparatus.     March  20. 

23,379  (1906).  Lindblad  and  Stalhane.  Electric  trans- 
forinor  ftunaces.     March  13. 

XII.— FATTY    OILS,   FATS,   WAXES,   AND    SO-\PS. 
Applications. 
5221.  Morgenstierne.     Cleansing  composition.    March  4. 
5277.  Holt.     See  under  XVIIlk. 

Complete  Specifications  Accepted. 

7901  (1906).  Bohm.  Production  of  odourless  fish  oil. 
March  20. 

14,008  (1900).  Kuess.     See  uitdc.r  III. 

21,072  (1900).  Pitchford  and  Knott.  Liiiuid  soap  or 
detergent.     March  13. 

XIII.— PIGMENTS,  PAINTS  :   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

{A.) — Pigments,  Paints. 

ApPLIC  VTIONS. 

6227  and  6228.  Badische  Anilin  und  Soda  Fabrik.  iSc«5 
under  IV. 

Complete  Specification  Accepted. 

6015  (1900).  Hcide  (Union  Leiul  and  Oil  Co.).  Apparatus 
for  making  white  lead  or  similar  products.     March  13. 
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(B.) — RssxNs,  Vabnishbs. 
ArpucATioxs. 

5238.  Austen  and  Majwald.  Paint  or  varnish  remover. 
March  4. 

53lio.  Ptvk.     Turpentine  substitute.     Marcli  6. 

t>301.  r>\-orkovitz.  Manufacture  of  hydrocarbons  of 
terpene  character  partiouhirly  appHcable  as  a  substitute 
for  turj^ientine.     March  15. 

•>4"23.  Bliss,  and  The  Thames  Varnish  Co.,  Ltd.  Manu- 
facture of  vamii^hes.     March  IG. 

(c) — ixdia-rubber. 

Appucwtion 

6065.  Hutchinson.  Comjwsition  containing  india-rub- 
ber and  other  substances.     March  13. 

Complete  SPKcincATioNs  Accepted.  I 

9808(1906).  Dessau.     Elastic  substance  from  the  gums 

of  certain  .sajxitacere.     March  13. 

21.493  (1906).  Claessen.     Manufacture  of  masses  of  the 

nature  of  vulcanite  or  india-rubber.     March  20.  | 

XIV.— T-\xxixc.,  lp:ather,  glup:,  size,  &c. 

Appucations. 

5438.  Stewart.  Tanning,  and  the  manufacture  of  tan- 
ning extracts.     March  »>. 

6048.  Feldmann  and  Feldmaun.     See  under  VI. 

6109.  Kuzel.     Hce  under  XVIII.l. 

61 10.  Kuzel.  Production  of  bodies  and  objects  with  the 
use  of  coUoids.     [Ger.  Apj)].,  April  30,  1906.]*     March  13. 

6216.  Guilleteau.  Manufacture  of  artificial  leather.* 
March  14. 

Complete  Specification  Accepted. 

5169  (1906).  Laureau.     See  under  VII. 

XV.— MANURES,  &c. 

Cumplete  Specification  Accepted. 

11.215(1906).  Allibon.  Apparatus  for  making  arti- 
ticial  manures.     March  13. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 
Complete  Specification  Accepted. 

I2,9a<J  (190<)).  Wagner.     Manufacture     of     anhydrous 

frapc  sugar  from  com  and  analogous  farinaceous  material. 
larch  2<J. 

XVll.— liUEWlXG   WINES,  SPIRITS,   &c. 

Application. 

5224.  Rombaut  and  Rombaut.  Beer  fermenting  and 
appnratiiM  thenfor.*     .Manh  4. 

Completk  Spkcifhatio.ss  Acceitei). 

lO.fifM  (n»06).  I^emaire.  Apparatus  for  collecting  yeast 
from  f»-rMJenting  U-cr.     .March  20. 

24,229  (1906).  Carroll.  Distilling  and  treating  spirits. 
Mar.  h  '2t). 

28,261  (1906).  Nathan.  Heating  brewers'  wort. 
Marrh   13. 


XVIii-  FOODS; 
PURIFICATION  ; 


SANIT.ATION,  W-VIER 
AND    DISINFECTANTS. 


(i4.)— FooD.s 
Appucationh. 

6277.  Holt.  ApparatuH  for  extracting  fats,  glutinouH 
matter.  Ac,  from  cf/ndenmrd  ni»al  Hnd  oth<M  hiibstances. 
itmnh  r, 

608*1.  .M«rk><  (Schwartz).     Fr>od  cubhtitute.*     March  13. 

6109.  Kuz«l.  PcptJMtion  of  colloidal  elements.  [Ger. 
Appl..  AitjI  27,  19r>6.]*     Mar'b  13. 

63<^i3.  Norragnray.     Coflee  extractn.     March  15. 


Complete  Specifications  Accepted. 

10,tK)7  (190G).  Alurens.  Preservation  of  raw  meat. 
March  13. 

22,340  (1006).  Pabst.  Preservation  of  albumen  and 
albuminous  bodies.     March  20. 

25,211  (1900).  Rupcau.  Manufacture  of  extracts  of 
cotTee  and  tea.     March  20. 

(B.) — Sanitation  ;     Water  Purification. 

Applications. 

6155.  Hamblin  and  Wild.  Deodorisation  of  sewage. 
March  14. 

6220.  Wilson.     Purification  of  water.     March  14. 

Complete  Specification  Accepted. 

14,464  (1906).  Candy.     Purification  of  water.     Mar.  13. 

(0.) — Disinfectants. 

Application. 

6307.  GuUcn  and  Brazendale.  Deodorising  or  disin- 
fecting compounds.     March  15. 

Complete  Specification  Accepted. 

26,276  (1906).  Nilsson.  Disinfection  of  articles  and 
destruction  of  insects.     March  20. 

XIX.— PAPER,  PASTEBOARD,   &c. 

Applications. 

5587.  Brook.     Manufacture  of  designing  jjapcr.    Mar.  8. 
5891.  Marino.     Rendering  celluloid  non-inflammable* 
March  11. 

Complete  Specifications  Accepted. 

6085  (1906).  White.     Paper.     March  20. 
26,944  (1906).  Pering.     Machine  for  making  washable, 
fat-i)roof  paper  in  the  cold  way.     March  13. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,     AND    EXTRACTS. 

Applications. 
8356a  (1906).  Dubosc.     Process  of  oxidising  camphcne. 
[Fr.  Api)l.,  April  6,  1905.]*     March  15. 
I       6429.  Goldsmith,  and  The  British  Xylonite  Co.,  Ltd. 
I    Treatment  of  camphene.     March  6. 

5542.  Vilmar.     Production  of  arbutene.*     March  7. 
5842.  Newton  (Bayer  und  Co.).     Manufacture  of  phar- 
I    maceutical  compounds.     March  11. 

6301.  Dvorkovitz.     iS'ee  mider  Xllli^. 

:  Complete  Specification  Accepted. 

13,150     (1906).      Morgan.       Manufacture    of    tobacco 
j   extract.     March  13. 

XXI.— PHOTOGRAPHIC  MATERIALS  AND 

I  PROCESSES. 

Applications. 

5692.  Woodiwiss.     Production  of  pictures  in  colour  by 
photography.     March  9. 

5784.  Baker,  and  The  Gem  Dry  Plate  Co.,  Ltd.     Photo- 
i    graphic  plates  and  papers.     March  11. 

I  ()098.  Szcze])anik.  Production  of  photographs  in 
natural  colours.*     March  13. 

Complete  Specification  Accepted. 

I  21,.'>84  (1906).  Neue  Photographischc  Gcs.  Converting 
silver  pictures  into  pictures  in  higher  oxides  of  manganese, 
and  toning  silver  pictures.     March  20. 

XXIII.— GENERAL    ANALYTICAL    CHEMISTRY. 

Application. 

I  6244.  Westover.  Apparatus  for  analysis  of  gases. 
[U.S.  Appl.,  April4,  I906.J*     March  4. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday,  July  10,  and  following  days.  Full 
particulars  will  appear  later. 

London  Section. 

Meeting  held  at  Biirlington  House,  Monday,  Nov.  3,   1  flOG. 

MR.    E.    J.    FRISWELL   IN    THE    CHAIR. 

THE  APPLICATION  OF  CHE^nCAL  ANALYSIS 
TO  THE  EXAMINATION  OF  COMMEPvCIAL 
SPIRITS.* 

BY   E.    A.    MAJfJS"   ANt)    C.    E.    STAGEY. 

Early  in  1905  the  Department  concerned  with  the 
inspection  of  liquors  in  this  State  took  up  the  question 
of  the  quality  of  the  liquors  vended  to  the  public  through 
the  ordinary  channels.  Articles  in  the  daily  Press  averred 
from  time  to  time  that  there  was  much  inferior  spirit 
being  imported  into  and  sold  in  Western  Australia  derived 
from  cheap  and  imdesirablc  sources,  and  that  the  matter 
called  for  earnest  attention.  In  consequence,  a  number 
of  samples  were  taken  to  ascertain  the  general  charactw 
of  the  spirits  consumed,  and  the  accompanjnng  figures 
disclose  the  results  obtained.  For  obvious  reasons  the 
names  of  the  various  brands  are  withheld,  but  all  samples 
were  taken  personally  by  the  Inspector  of  Liquors  fiora 
bonded  warehoiises  or  hotels.  They  are,  therefore,  samples 
of  the  spirits  as  actually  sold  to  the  public.  With  the  excep- 
tion of  one  or  two  published  by  the  Lancet  Commission 
on  Brandy  and  by  Hewitt  "(this  J.,  Jan.  31,  1902), 
most  of  the  analyses  so  far  recorded  are  from  stocks  in 
distillery  bonds,  &c.  (see  especially  the  figures  given  by 
Vasey  and  Schidrowitz  in  publications  referred  to  below). 
In  the.se  latter  cases,  of  cour.se,  the  origin  of  the  spirit 
was  known,  and  these  analyses,  therefore,  give  valuable 
data  on  which  to  foimd  standards,  but  our  own  anal5'ses 
are  all  of  samples  of  unknown  origin,  and  the  task  which 
fell  to  us  was  to  decide  on  the  analysis  alone  as  to  the 
nature  of  the  spirit.  How  far  we  have  been  able  to  do 
this  will  appear  later.  All  the  spirits,  with  the  exception 
of  a  few  samples  of  brandy,  were  imported  from  outside 
Australia,  and  in  arriving  at  our  conclusions  we  have  had 
to  depend  upon  the  authenticated  data  above  referred  to 
for  our  standards,  as  no  local  distilleries  exist  from  which 
we  could  obtain  data  first  hand. 

The  following  are  the  principal  papers,  &c.,  consulted 
))y  us  in  om-  work,  and  they  are  here  given  at  length,  so 
that  subsequently  brief  references  will  suffice  :  — 

1.  The  Lancet  Special  Analytical  Commission  on  Brand  v. 
"I^ancet,"  Nov.  29,   1902.     Supplement. 

2.  "  The  Chemistry  of  Whiskv."— I.  By  P.  Schidrowitz. 
This  J.,  June  30,  1902. 

3.  "  The  Chemistry  of  WTiisky." — II.  This  J.,  Jime  15, 
1905. 

4.  "  On  the  Examination  of  Spirituous  Liquids  for 
Secondary  Constituents."  By  A.  H.  Allen  and  iv.  Chat- 
trtway.     ■"  Analyst,"  X\T:.     May,  1891. 

5.  "  Whisky."  "  British  Medical  Journal,"  Dec.  2G,  1903. 
G.  "  The  Determination  of  Higher  Alcohols  in  Spirits  " — 

I.  By  P.  Schidrowitz  and  F.  Kave.     "  Analyst,"  XXX., 
p.  190. 

7.  "  Tlie  Analysis  of  Potable  Spirits."  By  S.  A.  Vasey. 
(Ballierc.  TjTidall  and  Cox,  1903.) 

8.  "  Standards  of  Purity  for  Fermented  and  Distilled 
Liquors."     By  P.  Schidrowitz.     This  J.,  Feb.  28,  1905. 

9.  "  The  Retarding  Influence  of  Aldehydes  on  the 
.Maturation  of  Spirits."  Bv  J.  T.  Hewitt.  This  J., 
Jan.  31,  1902. 

10.  "  Concerning  Injurious  Constituents  in  Whisky  and 
their  Relation  to  Flavour."  By  Sir  William  Lauder 
Brunton  and  Prof.  Tunnicliffe.     "  Lancet,"  Dec.  8, 1900. 

•  Taken  as  read. 


The  lines  along  which  the  analysts  were  made,  and  the 
methods  employed  were  as  follows  : — 

Spirit  strength. — This  was  taken  from  the  specific  gravity 
of  the  spirit,  converted  by  Hehner's  tables. 

Total  acidify. — 25  c.c.  of  the  sample  were  taken,  diluted 
(to  prevent  interference  by  colour  with  end  reaction),  and 
titrated  with  i\'/10  barium  hydroxide,  ixsing  phenolphtha- 
lein  as  an  indicator. 

Volatile  acids. — 25  c.c.  were  distilled  almost  to  dryness,* 
25  c.c.  of  water  were  theii  added,  and  the  mixture  again 
distilled  as  far  an  ])ossible.  In  the  case  of  whiskies,  and, 
indeed,  in  nearly  all  cases,  this  was  sufficient  to  obtain 
all  the  acid,  but  with  the  rums,  and  in  the  case  of  a  few 
brandies,  another  addition  of  25  c.c.  of  water  was  foimd 
necessary.  The  distillate  was  titrated  with  N/]0  barium 
hydroxide,  and  the  result  calculated  as  acetic  acid. 

Fixed  acids. — The  difference  between  the  amount  of 
baryta  required  for  the  volatile  acids  and  that  previously 
used  in  the  titration  of  total  acidity  was  calculated  into 
tartaric  acid  and  returned  as  fixed  acid?.  This  method 
was  found  to  he  much  preferable  to  estimating  the  fixed 
acids  in  the  residue  after  the  removal  of  volatile  acid  as 
recommended  by  Vasey  (7).  These  residues  are  frequently 
too  highly  coloured  to  enable  a  clear  end  reaction  to  be 
discerned.  Checks  made  by  the  two  methods  gave  con- 
cordant results. 

Aldehydes,  fnrfttral,  and  ethers  were  estimated  in  the 
manner  described  by  Vasey  (7) ;  200  c.c.  of  the  spirit 
were  distilled  till  all  but  about  5  c.c.  had  passed  over, 
the  distillate  was  made  up  to  200  c.c,  and  portions  of 
this  used  for  the  different  estimations.  Repeated  distilla- 
tions of  the  spirit,  as  recommended  by  Hewitt,  to  get 
over  the  last  traces  of  furfural,  were  avoided  as  unneces- 
sary, and  apt  rather  to  produce  furfural. 

Aldehydes. — 5  c.c.  of  the  spirit  distilled  as  above  was 
measured  out  by  a  pipette  into  a  small,  narrow  cylinder 
of  20  c.c.  capacity,  graduated  to  1/5  c.c...  made  up  to 
16  c.c.  by  aldeh3'de-freo  proof  spirit,  and  4  c.c.  of  Guyon 
and  Scbiif's  reagent  added.  In  a  similar  cylinder  5  c.c. 
of  0-01  per  cent,  aldehyde  solution  was  simultaneously 
treated  in  the  same  way.  .After  .standing  15  minutes  the 
solutions  were  poured  into  small  colorimeter  glasses  (made 
from  test  tubes  by  flattening  the  bottomj),  and  their 
tints  compared.  Portions  of  the  more  strongly  colom'ed 
solution  were  poured  back  into  the  conesponding  cylinder 
imtil  the  tints  matched.  The  comparative*  strength  of 
the  solutions  Avas  then  ascertained  from  their  respective 
volumes.  Our  experience  as  regards  the  colour  produced 
by  the  fuchsin  solution  corresponds  with  that  of  Vase}- — 
we  have  not  in  a  single  instance  encountered  the  opales- 
cence or  turbidity  described  by  Schidrowitz  (2).  Our 
principal  difficulty  in  connectiou  with  this  test  was  in 
obtaining  aldehyde-free  alcohol  for  the  control  solution 
and  for  dilution.  Using  a  good  quality  of  absoh'te 
alcohol,  we  found  that  the  furfural  was  readily  removed, 
but  for  the  complete  removal  of  the  aldehydes  the  use 
of  aniline  phosphate  and  Hewitt's  reagentj  alone  was 
quite  insufiicient.  Hy  very  careful  fraf^tionation  of  the 
spirit  we  got  a  sample  in  which  very  little  colour  was 
produced  bj-  the  fuchsin  reagent,  and  on  redistilling  this 
improved  spirit  with  Hewitt's  reagent  (about  10  grms. 
per  litre),  we  got  an  alcohol  practically  free  from  aldehyde, 
a  very  faint  colour  being  produced  by  the  reagert  only 
after  standing  for  one  hour.  This  difficulty  is  greater 
than  appears  to  be  admitted  by  Vasey,  and  it  is  rather 
interesting  in  this  connection  to  note  that  in  certain 
investigations  of  spirits  made  uuder  the  direction  of  the 
.American  Association  of  Official  .Agricultural  Chemists 
in  ]903§,  one  chemLst  was  unable  to  complete  the  pre- 


*  For  this  distillation  we  used  pear-shaped  flasks  made  by- 
cutting  a  portion  of  the  neck  from  ordinary,  old-fashioned  gold 
"  parting  flasks."  These  were  found  to  be  admirably  adapted 
to  the  purpose.  In  this,  as  in  all  other  distillations,  the  corks 
were  protected  by  tinfoil. 

t  None  of  the  special  forms  of  colorimeter  was  available, 
and  we  found  these  answered  admirably. 

X  Sodium  phenylhydrazinesulphonate. 

§  See  Report  of  Twentieth  Convention  of  A.O.A.C,  1903. 
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scribrd   work  "  owing  to  the  irapos-sibility  of  obtaining 
ald»'hy'lo-frt*e  spirit." 

We  were  not  snocessfnl  ia  preparinsr  our  standard  alde- 
hyde sohitions  from  aldehyde  ainnionia  as  reoominended 
by  Va.<oy.  Two  specimens  of  tins  salt  prepared  in  the 
laboratory  (the  commercial  artiele  was  iniohtainable) 
both  ji.ive  solutions  which  were  very  insensitive  to  the 
fiiohsin  reagent.  \\'e  were  finally  oompelled  to  use 
vonunervi.d  aldehyde  which  was  apparently  pure  (Kahl- 
baum).  a  0-01  ycr  cent,  solution  l>eing  prepared  by  weighing. 
It  is  reas.>nable  to  sujuKVie  that  on  this  account  ovr  results 
as  reganls  estimation  of  aldehydes  may  be  somewhat  in 
••xcessjof  the  truth,  but  we  do  not  think  the  enor  can  be 
anything  but  flight. 

The  tiniline  acetate  wrs  prepared  as  prescribed  by 
Hewitt.  Equal  volumes  of  aniline  (freshly  distilled), 
glacial  acetic  acid,  and  water  were  boiled  for  three  minutes 
T.  i^stroy  fi.irfural.  The  standard  furfural  solution  was 
.  1  y  wciizhing  out  pure  furfural  (Kahlbauni)  in  a  small 
tar-d  glass  bulb,  drawTi  to  a  point  and  sealed.  A  fairly 
strong  stock  solution  in  alcohol  was  first  prepared,  and 
from  this  the  sttindards  were  made  up  by  dilution.  The 
fuchsin  solution  was  made  as  directed  by  Vasey  (7,  p.  29). 

Furfural. — Wo  use*.!  the  colorimeter  estimation  by 
nieans  of  aniline  acetate  as  recommended  by  Hewitt  (9), 
but  we  used  two  standard  solutions,  containing  respectively 
0<*\\  per  cent,  and  «HKX)5  per  cent,  of  furfural.  Ihese  were 
distilled,  and  in  every  way  treated  in  a  precisely  similar 
manner  to  the  test  spirit.  Five  c.c.  of  the  spirit  under 
tost  was  introduced  into  a  c% Under  as  used  in  estimating 
aldehydes,  made  up  to  19  c.c,  and  I  c.c.  of  aniline  acetate 
solution  added  and  allowed  to  stand  15  minutes,  and  then 
conipare<l  with  the  standanl.  If  the  standard  differ  too 
much  in  strength  from  the  test  solution,  a  yellow  shade  is 
observed  in  the  we^iker  solution,  and  the  tints  catinot  be 
accurately  compared ;  but  by  using  standards  of  different 
strengths  so  as  to  minimise  the  difference  this  trouble 
is  avoided. 

Compound  ethers. — 100  c.c.  of  the  spirit  distilled  as 
alreadv  described  were  placed  in  a  flask,  and  any  free  acid 
carefully  neutralised  with  y/\0  barium  hydroxide,  using 
phonolphthalein  as  an  indicator.  25  c.c.  of  a  i\'/10  aqueous 
dilution  of  .scKlium  hydroxide  were  then  added,  aud  the 
contents  of  the  fla«k  boiled  under  a  reflux  condenser  for 
one  hour.  ci»olcd,  and  titrated  with  barium  hydroxide. 
Of  coarse,  if  the  pink  colour  in  the  flask  disappeared,  an 
ftdditiona'  25  c.c.  .V/1"  sodium  hydroxide  solution  was 
added.  Each  c.c.  u<»ed  in  the  saponification  of  the  ethers 
eorrespoDdstoU-OO&SgrmB.  of  ethyl  acetate,  and  the  ethers 
wer*'  expres-^ed  as  such. 

Hightr  uhc'hris. — .After  a  great  many  trials  with  all 
kaids  f.f  fpirits  extending  over  several  years,  the  Rose- 
Herlz.feld  method  of  estimating  higher  alcohols  has  been 
abandoned  in  this  laVjoratory,  and  the.-e  seems  to  be  no 
qT>«-r»;r,n  th!»t,  as  wtated  by  Rchidrowitz  and  Kaye,  (G),  the 
^-  -'  method  of  estimating  these  alcohols  is  that 

It,  as  mo.lified  by  Allen  and  C'hattaway,  (i). 
!  '  ''•  the  details  of  the  method  as  employed 

*  first  part  of  our  work  (as  will  be  seen, 
'■  d  by  us  at  a  later  stage)  :— Sufficient  of 
the  kfitrit  for  two  estimations,*  viz.,  210  c.c,  was  taken, 
•nd  ¥^  f  r-.  of  .V/IO  sodium  hydroxide  added  to  neutralise 
*■                  nd  for  the  sajionification  of  the  ethers  ;  for  the 

•  '•  the  flask  wan  fr»nnected  t^i  a  reflux  condenser 
•'•  '  -  -n  hour.  We  found  40  cc.  of  sodium 
^  •  nt  for  all  whiskies  and  for  m(,Ht  of  the 
'■  .'in  the  ca.w  of  some  rum.s  and  a  few 
htniAt':*  ik  Urwer  quantity  was  required.  This  can,  of 
courw>,  b^  readily  r,"»lculate'l  if  the  ethers  and  acidity  be 
eatim/it^  Jjcfore  the  hieher  ak-ohols  and  a  strong  solution 
M  *'!*«  tim  hydroxide  taken.  Aiift  crx^^ling.  the  contents 
of  the  fla*k  were  distilled  ofT,  and  the  distillate  made  up 
to  JOn  c.ct. 

Two  fMrtioTm  of  119  c.c.  each  (equivalent  to  100  c.c.  of  I 
ohsrinal  sjiirit)  were  then  taken  out.  and  a  saturated  ' 
•olntion  of  commun   »alt   a/jdifiefl   with  a   few  dro|>R  of    ' 

*  A  dopUcste  cathnatloo  of  the  hlBher  alrohoU  was  made  In    I 
rttrr  eaae. 

.  T>.-.  ^i.i.,.,,!,  ,.„.,, „i„.,..  .„„„...,,,.  I.,    t  II.  „  ,n^  fhftttaway 
'' "  -  an-  ronitldcrr-fj 

*  '    ronrur.     liy 

d.;     :_,.;......:  _     — ....  :.._:.,,  ..,..,,.-  ..  —  ....i.nn  we  ohtairicd 

■liflbUy  iMSber  rcaulU  Uiaa  with  Aiieo  and  tliatUway'i  method. 


sulphuric  acid  was  added  till  the  specific  gravity  of  the 
liquid  was  about  I-l  ;  usually  about  200  c.c.  of  the 
salt  solution  was  required.  The  liquid  so  obtained  was 
shaken  out  with  carbon  tetrachloride  in  four  successive 
washings  of  40,  30,  20,  and  10  c.c.  respectively  ;  after 
separation,  the  tetrachloride  was  washed  with  50  c.c.  of 
the  salt  solution,  and  finally  with  50  c.c  of  a  saturated 
solution  of  sodium  sulphate.  The  tetrachloride  was  not 
filtered  as  la  the  original  method,  as  this  was  thought 
unnecessary. 

The  tetrachloride  was  then  treated  with  an  oxidising 
mixture  of  5  grms.  of  potassium  bichromate,  15  c.c.  of 
sulphuric  acid,  and  30  c.c.  of  water.*  The  oxidation  was 
conducted  in  pear-shaped  flasks  made  from  large  parting 
flasks,  which  were  connected  with  reflux  condensers,  and 
the  contents  kept  briskly  boiling  for  eiaht  hours.  In  spite 
of  the  use  of  tin  foil,  we  occasionally  had  troubles  through 
leakage  and  absorption  by  the  corks,  and  ground  glass 
connections  ;;ro  very  desirable  for  this  work — these,  how- 
ever, were  not  available.  After  oxidation,  the  reflux 
condensers  were  washed  dowii  with  30  c.c.  of  water,  and 
the  contents  of  each  flask  were  distilled  off  down  to  20  c.c.  ; 
60  c.c.  of  water  was  then  added,  and  distillation  carried 
as  low  as  possible.  The  distillate  was  then  titrated  with 
barium  hydroxide  solution,  using  two  indicators,  methyl 
orange  being  employed  until  the  mineral  acids  present 
were  neutralised,  when  phenolphthalein  was  added,  and 
the  organic  acids  estimated.  The  results  were  stated  in 
terms  of  amy!  alcohol,  each  c.c.  of  barium  hydroxide 
solution  used  being  equivalent  to  00088  grms.  of  aniyl 
alcohol. 

The  carbon  tetrachloride  (Merck)  used  in  this  estimation 
was  carefully  pui'ified  before  use  in  the  first  instance,  and 
aftor  recovery  for  succeeding  estimations  by  preliminary 
treatment  with  oxidising  mixture,  &c.,  in  exactly  the 
manner  prescribed  by  Allen  and  Chattaway. 

The  oxidation  in  this  process  is  long  and  tedious,  and 
can  be  considerably  shortened  by  using  closed  bottles 
in  a  water  bath  as  suggested  by  Allen  and  Chattaway  ; 
the  action  can  then  be  completed  in  four  hours,  as  shown 
by  some  comparative  tests  carried  out  by  us.  For  the 
reasons  giv?rx  below,  however,  we  adhered  throughout  to 
the  use  of  the  reiiux  condensers.  We  found  in  one  case 
the  estimations  of  the  molecular  weight  of  the  acids 
formed  by  oxidation  very  useful  in  preventing  an  erroneous 
return  in  a  doubtful  case,  but  it  was  not  employed  in  all 
cases. 

At  a  certain  .stage  in  our  work,  the  results  from  the  above 
process  become  obviously  unreliable,  figures  were 
obtained  showing  large  proportions  of  higher  alcohols 
quite  inconsistent  with  the  rest  of  the  analysis.  This  led 
to  an  inquiry  into  the  process  itself,  which  extended  .so 
far  that  we  have  thought  it  best  to  embody  the  results 
in  a  separate  paper. 

As  a  result  of  this  inquiry,  we  decided  to  modify  the 
process  on  the  lines  indicated  in  that  paper,  and  a  large 
number  of  re-estimations  of  the  higher  alcohols  were 
accordingly  made.  These  redeterminations  of  course 
have  replaced  the  first  estimations  in  the  attached  table. 

Extract. — For  the  estimation  of  the  total  extractive 
matter,  20  c.c.  of  the  spirit  was  evaporated  to  dryness 
over  a  water  bath,  and  the  residues  dried  and  weighed. 

Colourinij  matlers. — Though  not,  perhaps,  of  any  great 
importance,  we  examined  the  spirits  as  to  the  nature  of 
the  colouring  they  contained  by  the  ether  test  and  fuller's 
earth  test,  as  described  by  A.  E.  Leach. f  The  latter  test, 
however,  [aoved  unreliable,  as  we  afterwards  found  that 
by  it  the  colour  was  completely  removed  from  a  sample 
of  spirit  known  to  be  free  from  caramel,  and  coloured  only 
by  storage  in  a  cask  containing  oak  shavings.  The  ether 
test  we  found  satisfactory.  This  was  carried  out  as 
follows : — 25  c.c.  of  the  Hy)irit  was  .shaken  with  about  the 
same  volume  of  sulphuric  ether  and  allowed  to  separate, 
and  the  extraction  of  colour  by  the  ether  observed.  The 
presence  of  tannin  could  l)c  readily  detected  by  addition 
of  a  few  drops  of  ferric  chloride  to  the  ethereal  solution. 

•  With  only  10  c.c,  as  recommended,  there  is  not  sufllcient 
oxidixiriK  mixture  to  cover  the  surface  of  the  tetrachloride  ;  even 
with  till;  <;lonKated,  pcar-Biiaped  floitkB  of  small  crosg-section  which 
w(-  fiiiployed  a  conHidcrable  portion  of  the  surface  of  the  tetra- 
chloride waa  left  exposed.  This  seems  undesirable, 
t  "Food  Inspection  and  AnalyBls."     (Wiley  and  Sons),  p.  804. 
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We  had  purposely  adhered  to  the  methods  laid  down 
by  other  workers,  even  though,  in  some  cases,  it  seemed 
as  if  they  conld  be  modified  with  at  least  considerable 
saving  of  time.  As  already  stated,  it  was  decided  to 
collect  results  which  could  be  judged  by  standards  obtained 
by  other  workers,  and  it  was  considered  advisable  to 
avoid  any  divergence  of  an  important  character  from  their 
methods  unless  absolutely  demanded  by  accuiacy.  The 
samples  were  classed  as  "  genuine  "  or  "  blended,"  purely 
from  the  result  of  the  analysis,  but  perliaps  these  terms 
call  for  some  definition  in  the  uncertainty  which  possesses 
many  minds  as  to  their  meaning — especially  in  the  case 
of  whisky.  By  "  genuine  whisky  "  we  mean  a  whisky 
prepared  entirely  from  malt  and  di.stilled  in  a  pot-still. 
By  "  blended  whisky  "  we  mean  a  ^^hisky  either  wholly 
or  partly  composed  of  patent  spirit  from  whatever  source 
that  spirit  may  be  derived  ;  we  have  not  diflerentiated 
in  any  way  between  patent  grain  spirit  and,  say,  maize 
or  potato  spirit,  because  we  consider  it  is  impossible  to 
draw  any  snch  distinction.  "  Genuine  brand}' "  and 
"genuine  rum"  do  not  require  the  same  definition,  as 
their  origin  in  pure  grape  spirit  and  molasses  spirit  is 
sufficiently  admitted.     It  is  only  in  the  case  of  whisky 


that  its  origin  has  been  questioned  or  any  slur  cast  upon 
its  ancestry.  Our  results  can  only  be  considered  as  an 
attempt  to  draw  definite  conclusions  from  analytical  data. 
If  any  errors  are  found,  they  will  generally  be  found  in 
favour  of  the  spirit,  thus,  if  we  have  had  any  doubt  as  to 
the  class  to  which  a  spirit  belonged,  we  have  always  given 
it  the  benefit  of  the  doubt,  and  labelled  it  as  "  genuine." 
It  is  a  comparatively  easy  thing  to  classify  a  whisky  which 
is  composed  of  pure  malt  spirit,  or  one  made  almost  entirely 
from  patent  spirit,  but  some  of  the  intermediate  "  blends," 
containing  a  large  proportion  of  malt  spuit,  are  not  so 
readily  and  definitely  classified.  Some  of  these  were, 
therefore,  undoubtedly  classed  amongst  the  "  genuine  " 
spirits.  Altogether  109  samples  (representing  105  distinct 
brands)  of  bottled  spirits  were  examined. 

Of  the  84  v/hiskies,  21  were  classed  as  genuine  and  63  as 
blended,  or  25  per  cent,  and  75  per  cent.,  while  nearly 
50  per  cent,  of  the  brandies  and  30  per  cent,  of  the  rums 
were  classed  as  not  genuine.  These  figures  are  very 
interesting  when  compared  with  the  facts  and  figures 
stated  in  reference  No.  5.  The  following  tables  give 
typical  examples  of  the  analytical  figures  obtained  from 
samples  which  were  classed  as  "  doubtful  "  : — 


Analysis  of  u-hiskies. 


Spirit 

strength. 

U.P. 

Volatile 
acids. 

Alde- 
hydes. 

Furfural. 

Ethers. 

Higher 
alcohols. 
Mean   of 
two  esti- 

Total 
secondary 
products.  . 

Colouring. 

Ext.  grms. 
per  litre. 

Fixed 
acids. 

mations. 

Caramel. 

Tannin. 

1. 

15-.51 

51-51 

14-36 

4-15 

57-46 

102-00 

231-06 

Strong 

Present 

1-00 

25-58 

2. 

3-96 

35-74 

13-67 

2-00 

108-97 

159-19 

319-57 

do. 

Strong 

1-90 

32-76 

3. 

15-51 

7-17 

10-33 

1-35 

37-32 

54-83 

111-00 

do. 

Trace 

2-35 

29-78 

4. 

14-85 

9-86 

6-13 

1-34 

36-26 

83-12 

136-71 

do. 

Absent 

0-70 

9-23 

u. 

21-39 

10-68 

7-79 

0-93 

30-83 

117-66 

167-89 

do. 

do. 

1-24 

13-31 

6. 

17-03 

30-31 

10-54 

1-63 

38-01 

110-41 

190-90 

do. 

Present 

6-88 

31-70 

7. 

19-04 

36-26 

33-16 

1-29 

51-33 

108-63 

230-57 

do. 

Slight 

1-52 

19-40 

8. 

14-85 

22-21 

10-38 

1-29 

39-77 

95-92 

169-57 

do. 

Present 

0-60 

21-55 

9. 

14-94 

74-82 

7-18 

1-23 

38-01 

111-98 

173-22 

do. 

do. 

0-77 

12-35 

10. 

16-93 

38-72 

10-51 

2-45 

59-39 

135-43 

246-50 

do. 

do. 

1-46 

25-30 

n. 

12-71 

15-17 

8-41 

0-95 

40-64 

131-47 

196-64 

do. 

Slight 

0-71 

18-92 

12. 

17-41 

5-08 

7-41 

Nil 

18-57 

96-97 

128-03 

do. 

Absent 

2-79 

3-17 

13. 

16-27 

45-20 

15-76 

2-31 

42-22 

187-42 

292-91 

do. 

Present 

4-21 

25-15 

14. 

15-42 

37-31 

25-92 

1-65 

64-82 

162-06 

291-76 

do. 

do. 

1-86 

59-04 

15. 

16-46 

17-61 

21-02 

2-33 

49-75 

189-04 

279-75 

do. 

do. 

1-55 

46-95 

16. 

21-50 

13-31 

5-43 

0-72 

50-80 

145-17 

215-43 

do. 

do. 

5-06 

9-98 

17. 

19-36 

52-03 

10-86 

0-87 

49-58 

178-70 

292-04 

do. 

do. 

7-08 

65-70 

1.  High  proportion  of  malt  spirit. 

2.  Higli  proportion  of  malt  spirit. 

3.  High  proportion  of  patent  spirit. 

4.  Low  proportion  of  malt  spirit. 

5.  Very  small  proportion  of  malt  spirit. 

6.  Large  amount  of  added  sweetening  matter. 
10.  High  proportion  of  malt  spirit. 


Remarks. 


12.  Practically  all  patent  spirit — high  artificial  extract. 

13.  High  proportion  of  malt  spirit — large  artificial  extract. 

15.  Good  proportion  of  malt  spirit. 

16.  Local    bottling    with    second-hand    corks — high    artificial 
extract — large  proportion  of  patent  spirit. 

17.  Very  high   extractives.     Supposed    to    be    rye    or    maize 
spirit. 


Analysis  of  brandies  and  rums. 


Spirit 

strength. 

U.P. 

Volatile 
acids. 

Alde- 
hydes. 

Furfural. 

Ethers. 

Higher 
alcohols. 
Mean  of 
two  esti- 

Total 
secondary 
products. 

Colouring. 

Ext.  grms. 
per  litre. 

Fixed 

acids. 

mations. 

Caramel. 

Tannin. 

Brandies. 

1. 

17-41 

43-64 

10-60 

0-79 

80-24 

84-09 

219-36 

Strong 

Present 

9-10 

70-08 

2. 

15-98 

45-02 

11-46 

0-68 

62-37 

121-76 

241-29 

do. 

do. 

12-25 

50-03 

3. 

18-36 

43-97 

10-70 

0-59 

47-30 

100-04 

202-60 

do. 

do. 

5-25 

45-03 

4. 

19-25 

38-89 

15-19 

1-08 

72-53 

97-90 

225-59 

do. 

do. 

7-65 

74-81 

5. 

18-17 

33-29 

14-98 

1-07 

64-05 

101-26 

212-65 

do. 

do. 

10-20 

60-97 

6. 

17-41 

10-18 

3-17 

0-21 

22-39 

56-32 

92-27 

do. 

Absent 

0-76 

12-72 

7. 

17-88 

40-96 

13-84 

1-28 

71-13 

123-86 

251-07 

do. 

Very 
strong 

7-43 

70-25 

Rums. 

8. 

17-31 

50-80 

13-67 

2-10 

76-39           138-84 

281-80 

do. 

Slight 

4-50 

95-30 

9. 

10-67 

117-38 

26-98 

4-31 

990-23           117-38 

1256-28 

do. 

Present 

3-65 

34-51 

Ret 

narks. 

1.  Doubtful. 

2.  Apparently  artificially  flavoured. 

3.  Probably  grain  spirit. 

4.  Rum  flavouring. 


5.  Artificial  flavour. 

6.  Patent  spirit  derived  from  grains. 

8.  Characteristic  aroma  lacking — spirit  artificially  flavoured. 

9.  Fictitious — apparently  entirely  a  concocted  spirit. 
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After  the  researches  of  Sir  William  Crookes  (1S02).  and 
Lord  Rayleigh  (IS97).  soii;o  investigations  were  made 
(lsi9S-lM.  by  Mr.  MoDoiigall  and  "myself,  in  order  to 
determine  the  most  favourable  conditions  for  the  oxida- 
tion of  nitrogen  in  the  tlame.  exhibited  by  Sir  William 
Crookes  before  the  Royal  Society.  These  researches  led 
to  the  foliowinc  coiu-lusions  : — 

1.  Tlie  form  of  arc  chamber  used  exerted  a  great  effect 
on  the  yield  of  nitric  acid. 

•J.  The  rate  at  which  the  air  was  supplied  to  the  flame 
also  exerted  an  effect — too  great  a  supply  rendered  the 
»rc  unsteady,  thereby  diminishing  the  yield  of  nitric 
ftcid.  and  increasing  the  difficulty  of  absorption.  A 
deficient  supply,  on  the  other  hand,  also  showed  a  dimin- 
ished j-ield  of  nitric  oxide,  owing  to  the  produced  oxide 
remaining  for  too  long  a  j>eriod  in  the  neighbourhood  of 
the  arc.  and  so  undergoing  dissociation. 

3.  With  an  arc  of  constant  voltage  and  the  electrodes 
remaining  at  a  constant  distance  apart  ("20  mm.),  an 
increase  of  the  current  caused  a  drop  in  the  yield  of 
nitric  oxide,  whilst  a  decrease  of  current,  beyond  a  certain 
amount  (0-15  ampere)  caused  the  arc  to  become 
unsteady  and  liable  to  extinction. 

4.  The  }-ield  of  nitric  oxide  under  the  most  favourable 
condition  represented  61-5  per  cent,  of  that  theoretically 
obtainable. 

5.  When  air,  most  inten.sely  heated,  was  passed  through 
the  apparatus,  the  result  was  a  decrease  in  the  yield  of 
nitric  oxide  compared  to  that  obtained  when  air  at 
ordinary  temperatures  was  used,  this  phenomenon  being 
attributable  to  the  fact  that  the  increased  temperature 
of  the  air  prevented  the  sufficiently  rapid  cooling  of  the 
gates  after  leaving  the  arc,  thus  facilitating  dissociation 
of  the  nitric  oxide. 

6.  The  jneld  of  nitric  oxide  from  a  low-tension  arc 
piaving  between  carbon  electrodes  was  a  mere  fraction 
of  that  obtained  in  a  high  tension  arc. 

7.  The  loss  of  metal  from  the  electrodes  was  exceedingly 
•malL 

8.  Tbe  snbfttitution  of  electrodes  of  oxides  of  the  earth 
metaU  for  the  usual  metallic  electrodes  did  not  yield 
■atiafactory  results  in  our  hands,  as  those  we  used  were  too 
loo£.  and  not  heated  to  a  sufficiently  high  temperature. 

These  reiiult«  have  been  amply  confirmed  by  subsequent 

tiiTMti?atorH — Xo.    3    more    particularly    by    Muthmann 

■'    '  :'),  who  practically  repeated  the  experiments 

ipparently  unaware  that  the  ground  had  been 

, .    ,  —  . .  covered. 

With  regard  to  the  composition  of  tho  gases  leaving 
the  arc.  In  addition  to  nitric  oxide,  the  exce.ss  oxygen  and 
nitrogen  appear  to  bo  th«'  only  gase.s  present,  since  nitrous 
oxide  baa  not  fjeen  oljserved  in  the  exit  gases,  and  if 
prrjdnced,  would  not  mibsefpiently  oxidiw;. 

Nitrogen  peroxide  i<t  fornif-d  only  at  temperatures 
helow  WlO  ('..  and  nitrogen  |>entoxide  is  non-existent  at 
the  temjieTature  of  any  |)art  of  the  arc.  Thus  of  all  the 
known  oxidew  of  nitrogen  only  nitric  oxide  remains. 

It  ia  now  gen»-rally  ron<edc*d  that  the  oxidation  of 
nitrr»grn  in  the  arc  is  not  due  to  any  sjMjcific  chemical 
or  elertn'-al  action,  but  ix  a  jiurejy  thermal  jihrnonienon. 
In  MjjijK»rt  of  thix  vipw.  w<-  luive  the  work  of  Hunsen 
and  KoU*  *»,  who  expUnled  ini.xtures  of  electrolytic  gas 
and  air  m  varying  jirofKirtions.  and  observed  nitric  oxide 
in  the  prfjdn'>t«  of  'ombustion.  'ITiey  further  observed 
.'•  of  ele<  trolj-tic  gas  was  increa.sed — 
-'•  t«'m|>erature  of  explosion — the 
;•  m  the  residual  gns«-B  also  increased, 
of  Xemst  have  a  very  important 
fjearing  on  this  qnention.  By  uaMMnu  air  through  a 
f>Utinoni  or  iridiam  tube,  heateu  by  iiienns  of  nn  alter- 


that  as  th' 
and  coos- 
volume  of   I..    i  ,         .  ^.•i 

The    exjienments 


nating  current,  the  formation  of  nitric  oxide  to  the  extent 
of  0-W  per  cent,  by  volume  at  17(30  C,  and  0-97  per  cent, 
by  volume  at  1022'',  was  observed.  From  the  above 
experiments,  we  sec  also  that  the  volume  concentration 
of  the  nitric  oxide  is  a  function  of  the  temperature. 

In  the  case  of  an  cndothcrmic  reaction,   such  as  the 
combustion    of    nitrogen,   the   value   K  in  Guldberg  and 

Waages      formula      K    =     r- ,.    t-»-        (where     I'.XO, 

V.Oo  and  I'.Xo  represent  the  partial  pressures  of  nitric 
oxide,  oxygen,  and  nitrogen,  respectively,  K  being  a 
constant)  becomes  higher  with  increasing  temperature, 
and  falls  to  zero  as  the  temperature  decreases.  Thus 
for  every  temperature  there  is  a  definite  volume  concen- 
tration of  nitric  oxide.  These  values  have  been  deter- 
mined by  Xernst(3).  He  led  air  through  his  electrically 
heated  platinum-iridium  furnace,  maintained  at  a  definite 
temperature.  After  equilibrium  had  been  attained, 
the  gases  were  rapidly  cooled  bj-  withdra^ving  them 
from  the  furnace  by  means  of  a  jjlatinum  capillary, 
in  order  to  prevent  the  reverse  action  taking  place.  They 
were  then  analysed  in  order  to  determine  the  nitric 
oxide  content.  These  results  were  checked  by  the  value.s 
obtained  in  the  electrolytic  gas  explosions,  and  finally 
compared  with  those  obtained  by  interpolating  from  the 
values  calculated.  The  following  table  offers  a  comparison 
of  the  data  thus  obtained,  in  which  the  percentages  of 
nitric  oxide  are  given  under  x. 


Calculated. 

Values  of  x. 

T. 

X. 

T. 

Observed. 

Interpolated 

"C. 

-  C. 

1500 

0-10 

1811 

0-37 

0-35 

1800 

0-34 

1877 

0-42 

0-43 

2000 

0-61 

2023 

0-52 

0-64 

2500 

1-79 

2033 

0-64 

0-67 

3000 

3-57 

2195 

0-97 

0-98 

— 

— 

2580 

2-05 

2-02 

— 

— 

2675 

2-23 

2-35 

The  velocity  of  reaction  is  also  dependent,  in  a  very 
high  degree,  upon  the  temperature :  at  1000°  C.  it  is 
immeasurably  small,  requiring  81-68  years  for  the  attain- 
ment of  I  equilibrium.  At  2100°  it  is  exceedingly  great, 
only  5'06  seconds  being  necessary  for  the  i  equilibrium 
I    point  to  be  reached. 

]        Thus,  the  first  consideration  in  the  technical  production 
of  nitric  oxide  from  an  economic  point  of  view  is  the  attain- 
ment  of   an   arc    of   the    highest     possible    temperature, 
whereby  both  high  nitric  oxide  concentration    and  high 
j    reaction  velocity  ensue. 

'  The  ordinary  high  tension  arc  in  air  consists  of  thi'ee 
superimposed  zones,  all  mounting  upwards,  and  of  dif- 
ferent size  and  temperature.  The  first,  or  lower  zone, 
carries  the  major  ])ortion  of  the  current,  and  consequently 
possesses  the  highest  temperature,  which  is  in  the  neigh- 
bourhood of  4200°  C.  It  is  probable  that  in  this  zone 
alone  the  oxidation  of  nitrogen  takes  placc(*). 

The  second,  or  middle  zone,  is  greenish  blue  in  colour, 
with  a  temperature  of  at  least  1400°  (^).  BrodeC)  has 
shown  that  in  pure  oxygen,  a  fiame  is  obtained  by  the 
1  high-tension  discharge,  practically  identical  with  zones 
i  1  and  2  of  the  air  flame,  and  that  ozone  is  produced  in 
I  this  flame,  but  the  velocity  of  dissociation  of  ozone  is 
I  exceedingly  great — in  fact  several  million  times  as  great 
I  as  that  of  nitric  oxide  at  1000  ''),  and  its  formation  is  never 
j  observed  unless  special  precautions  are  taken  to  very 
I    quickly  cool  the  gases  leaving  the  flame. 

Such  being  the  case  it  is  highly  probable  that,  in  tlie 

'    middle  zone  of  the  flame  in  air,  a  complete  dissociation 

of  ozone  takes  place,  and  also  a  partial  dissociation  of 

nitric  oxide,  and  that  zone  2  is  caused  by  these  reactions. 

The  third,  or  highest,  zone  forms  the  greatest  bulk  of 

I    the  flame.     It  is  of  a  pale  yellowish  brown  colour  and 

possesses    a    temjMJrature    as    measured    by     Muthmann 

and     Hofer     of    9fX)°— 1000°.      It    cannot,    however,    as 

stated  by  them,  constitute  a  zone  of  oxidation  of  nitric 

oxide  to  nitrogen   j^eroxide,   since  the  latter   body  dis- 

I    sociates  completely  into  oxygen  and  the  lower  oxide  below 


April  15,  1907]    HOWLES— ELECTRO-THERmC  COMBUSTION  OF  ATMOSPHERIC  NITROGEN. 


•291 


a  temperature  of  600°.  It  is  more  probable  that  a  further 
destruction  of  nitric  oxide  takes  place  in  this  zone.  In 
the  electric  flame  we  thus  have  a  system  of  constantly 
■decreasing  temperature,  which  is  very  unfortunate  for  our 
purpose.  For  as  we  have  seen  above,  the  nitric  oxide 
is  probably  all  produced  in  the  first  zone.  Here,  also, 
would  obtain  the  greatest  concentration  of  the  gas.  Now 
the  nitric  oxide  in  the  mixed  gases  in  leaving  zone  1  and 
passing  through  zones  2  and  3  would  suffer  a  partial 
■dissociation,  since  the  velocity  of  reaction  at  the  tem- 
peratures represented  by  these  zones  is  quite  appreciable — 
I  am  of  the  opinion  that  Muthmann  and  Hofer's  deter- 
mination of  the  temperature  of  zone  3  is  too  low. 

We  thus  come  to  the  second  condition  that  must  be 
fulfilled  for  an  economic  production  of  nitric  oxide,  i.e.,  the 
nitric  oxide,  containing  gases,  must  be  removed  from  the 
sphere  of  influence  of  the  arc  as  quickly  as  possible  after 
the  reaction  has  taken  place,  in  order  to  prevent  dissocia- 
tion in  the  cooler  parts  of  the  arc  of  the  nitric  oxide  pro- 
duced in  the  hottest  part.  That  is  to  say,  one  must 
endeavour  to  produce  such  a  rapid  fall  of  temperature  that 
the  gases  retain  that  nitric  oxide  concentration  which  they 
•possessed  at  the  highest  temperature  to  which  they  were 
subjected.  Of  course,  in  practice  this  is  impossible,  but 
we  can  attain  to  a  near  approximation.  I  may  cite  an 
example  from  the  work  of  Mr.  McDougall  and  myself, 
where,  in  one  experiment,  we  obtained  a  concentration 
of  7-5  per  cent,  of  nitric  oxide  in  the  gases  leaving  the  arc 
chamber.  Assuming  4200°  as  the  highest  flame  tempera- 
ture, the  maximum  concentration  for  which  would  be 
10  per  cent,  of  nitric  oxide,  there  is  thus  a  loss  in  cooling 
of  2-5  volumes,  or  25  per  cent. 

Muthmann  and  Hofer(8)  obtained  a  maximum  concentra- 
tion of  6w  per  cent,  of  nitric  oxide,  and  Brodc(9),  by  with- 
drawing the  gases  from  between  the  electrodes  by  means 
of  a  water-cooled  quartz  tube,  obtained  a  concentration 
of  8*1  per  cent,  of  nitric  oxide,  and  in  order  to  show  the 
gradual  dissociation  of  this  gas  as  it  ascended  to  zone  3  of 
the  flame,  he  withdrew  the  gases  from  this  part  by  means 
of  a  water-cooled  platinum  capillar}',  and  obtained  a  nitric 
■oxide  concentration  of  6-7  volume  per  cent.,  whilst  in  the 


gases  immediately  surrounding  the  flame,  a  volume  con- 
centration of  only  4-6  per  cent,  was  observed.  Thus,  in 
zone  3,  one-third  of  the  nitric  oxide  leaving  zone  2  was 
decomposed. 

We  are  thus  confronted  with  a  third  consideration  in 
the  oxidation  of  nitrogen  for  technical  purposes,  i.e.,  one 
must  endeavour  to  reduce,  by  some  means,  the  relative 
volumes  of  zones  2  and  3  of  the  flame,  in  which  dissociation 
of  nitric  oxide  takes  place,  and  at  the  same  time  to  increase 
the  capacity  of  the  first  zone,  in  which  nitric  oxide  i.s 
produced. 

So  far  the  results  predicted  by  theory  have  been 
well  confirmed  by  the  values  obtained  in  practice,  and 
confirm  the  conclusions  Mr.  McDougall  and  myself 
arrived  at  from  our  experiments,  a  resume  of  which  is 
given  at  the  beginning  of  this  paper. 

A  fourth  important  consideration  in  the  technical  pro- 
duction of  nitric  oxide  is  the  concentration  of  large  amounts 
of  energy  in  a  unit  of  plant.  With  the  ordinary  high 
tension  flame  it  is  not  possible,  or  at  least  not  advisable, 
to  use  currents  of  more  than  0-1  to  0-2  ampere  ;  for  as 
the  researches  of  Mr.  McDougall  and  myself  have  shown, 
a  diminished  yield  of  nitric  oxide  results.  But  as  the 
yield  of  oxide  is  a  function  of  the  energy  consumed,  since 
the  reaction,  No +00  =  2X0,  requires  an  expenditure  of 
43,200  cals.,  a  plant  constructed  for  the  utilisation  of 
a  large  number  of  low  current  arcs  would  entail  the 
erection  of  an  enormous  number  of  units,  if  any  large 
quantity  of  acid  had  to  be  produced.  The  upkeep  and 
labour  charges  on  such  a  plant  would  necessarily  be  high, 
and  to  this  fact  is  attributable  the  failure  of  the  earlier 
processes. 

Technical  processes. — I  now  propose  to  briefly  review 
some  of  the  more  important  processes  that  have  been 
suggested,  or  are  actually  in  operation,  for  the  production 
of  svnthetic  nitrates. 

The  process  proposed  by  'Mi:  McDougall,  which  yielded 
about  300  kilos,  of  nitric  acid  per  kilowatt  year,  is  now 
only  of  historic  interest,  as  is  also  that  of  Bradley  and 
Lovejoy,  since  both  processes  suffer  from  the  inherent 
defects  mentioned  above. 
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The  lirociri  of  J.  dc  KowalNki  and  .M.  MoHcirki,  which 
bafl  bam  mrt*tifiht'-t\  }>%■  th»'  "  Initial  Cf)mit('-«  zur  Her- 
■t^llanft  Ktirkiitofrhaltiffcr  I'rfxIiikU-."  at  Frcilmr^f,  oflerH 
some  noTel  fratun-t.  Th'-m-  work<TH  Htate  that  the  output 
of  nitri<~  vhI  jict  unit  of  clw.trifal  f-n'-rj^y  iH  infrcawjd  by 
auKmrntinir  thf  frf-qucncy  and   vo\timi-  of  th«  fiirrent. 

Tbey   oblamed  «  maximum  output  of  440  kiloH.  [fcr 


kilowatt  vear,  when  using  a  current  of  0-05  ampi'-re  of  6000 
to  10,000  periods  per  second,  at  50,000  volts.  Their 
apparatus  possesses  some  special  features  of  construction, 
as  will  be  seen  by  reference  to  the  following  diagram,  in 
■which  the  arcs  are  denoted  by  K ;  E  represents  condensers ; 
C  and  H,  induction  coils.  It  is  for  this  special  arrangement 
that  a  patent  has  been  granted. 


Fio.  4. 
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Whether  a  current  of  high  periodicity  and  voltage,  such 
as  the  one  described  above,  possesses  some  special  advantage 
or  whether  the  increased  yield  is  merely  the  result  of  some 
mechanical  property  of  an  arc  so  produced,  does  not 
appear  to  be  clear  from  the  experiments  of  these  authors. 
The  latter  view  is  probable,  since  the  yield  of  nitric  acid 
obtained  by  Kowalski  and  Moscicki  has  been  far  surpassed 
by  subsequent  workers,  who  used  currents  of  only  moderate 
periodicity  and  voltage. 

This  process  also,  if  worked  commercially,  would 
require  a  large  number  of  units  of  plant,  since  only  2^  kilo- 
watts are  condensed  in  each  arc. 

In  1903  an  English  patent(iO)  was  granted  to  Eyde  and 
Birkeland  for  an  apparatus  in  which  large  quantities  of 
electrical  energy  could  be  used  for  the  purpose  of  effecting 
reactions  between  gases  at  high  temperatures. 

Pliicker(ii),  in  1861,  had  shown  that,  when  a  high  tension 
discharge  passed  between  electrodes,  situated  in  a  magnetic 
field  and  at  right  angles  to  the  magnetic  lines  of  force, 
a  disc  of  sparks  resulted,  and  that  when  this  phenomenon 
occurred  in  a  vessel  filled  with  air,  the  formation  of  brown 
oxides  of  nitrogen  was  observed. 

Lehmann(^2)^  ijj  1898,  applied  this  arrangement  to  the 
high  tension  electric  flame,  and  obtained  a  similar  spreading 
of  the  arc.  When  a  direct  current  is  used,  the  arc  resembles 
a  half-cii-cle,  with  an  alternating  current,  an  approxiraatelv 
circular  disc  is  formed,  which  is  represented  by  the  follow- 
ing diagram,  where  the  electrodes,  E  and  E^,  are  alter- 
nately +  and  — . 


Fig.  5. 


Itjwill  be  seen  that  the  half  circles  are  not  symmetrically 
situated  in  relation  to  the  electrodes,  the  centre  of  the  arc 
lying  over  the  electrode. 

Working  on  these  lines,  Eyde  and  Birkeland  designed 
a  furnace,  in  which  an  arc,  absorbing  500  kilowatts,  plays 
between  water-cooled  copper  electrodes,  situated  in  a 
powerful  magnetic  field.  The  magnets  are  excited  by 
means  of  a  direct  current,  and  consume  an  amount  of 
electrical  energy  equivalent  to  10  per  cent,  of  that  used  in  the 
arc.  The  water-cooled  electrodes  absorb  about  7-5  per  cent, 
of  the  energy  of  the  flame,  and  are  removed  for  repairs 
after  being  in  operation  for  about  300  hours.' %;^  An  arc 
of  more  than  one  metre  in  diameter,  and  35 — 40  mm.  thick, 
is  thus  produced  with  a  working  potential  of  5000  volts. 
The  construction  of  the  furnace  will  be  readily  imderstood 
from  the  accompanying  drawings.  The  arc  chamljer 
is  shown  at  2,  the  electrodes  at  7,  the  magnets  at  12,  the 
air  inlet    and  outlet  at  15  and  16  (Fig.    6).      With   this 
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furnace  a  yield  of  (5lH>  kilos,  of  nitric  acid  per  kilowatt  year 
has  l>et'n  obtained.  The  co.-4t  of  installation  is  low — for  a 
furnace  designetl  to  take  UMX>  kilowatts,  it  ainonnts  to 
only  £1  jxT  kilowatt.  In  the  case  of  the  500  kilowatt 
furnace.  iFi>:.  7i.  15<K.t  cm.  of  air  j^>er  hour  arc  passed  into 
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the  furnace ;  the  exit  gases  contain  2  per  cent,  of  nitric 
oxide.  .\  considerable  extension  of  this  process  is  now 
under  way  at  Xotodden.  where  it  is  proposed  to  use 
2T.0U0  E.H.P.,  produced  by  hydraulic  means.  The  cost 
of  production  per  ton  of  calcium  nitrate  containing 
13*2  per  cent,  of  nitrogen  is  given  as  £4,  whilst  the  selling 
price  18  £8.  the  latter  figure  being  based  upon  a  market 
|»rice  of  £10  per  ton  of  combined  nitrogen. 

When  using  alternating  currents  for  the  production 
of  the  electric  flame,  it  is  necessary  to  introduce,  in  series 
with  the  arc,  an  inductive  resistance,  which  effects  a 
displacement  of  phase,  thus  regulating  the  current,  and 
enabling  the  flame  to  bum  .steadily.  A  transformer  con- 
stitute'; (iuch  an  inductive  resistance,  the  iron  cores  of 
which,  when  the  current  is  passing,  are  converted  into 
magnets.  In  a  patent  taken  out  in  1904  (^3)  the  Badische 
Anihn  und  Soda  Fabrik  claim  the  use  of  such  a  magnetic 
field,  for  spreading  out  the  arc.  They  thereby  avoid 
the  nae  of  a  oeparate  current  for  exciting  the  magnets. 
•  f  this  arrangement  other  advantages  are  also 
enumerated,  notably  the  self -inductive  action  in  the  arc, 
which  the  cyclical  motion  imparted  by  the  alternating 
current  to  the  magnetic  field  produces,  whereby  the 
inner  resistance,  and  consequently  the  staVjility  of  the 
arc,  is  increased.  This  particular  combination  of  apparatus, 
however,  does  not  appear  to  have  been  technically  applied, 
as  in  IWM  the  same  company  make  use  of  another  method 
of  prodacinir  arcs  of  great  powerf  •*).  The  arrangement  con- 
nstaeMentially  of  an  iron  tube,  on"  metre  or  more  in  length, 
•t  one  end  of  which  an  in.sulated  electrode  is  situated, 
A  MBf^  electrode  electrically  connected  to  the  tube  is 
iiuerted  at  the  op'prxiitc  end.  ()n  passing  a  current  of  some 
few  thousand  volts,  an  arc  is  ectablishcfl  Ixitween  the 
iiuaiated  eU-<trfjde  and  the  wall  of  the  in  n  tube, 
adjacent  to  it.  If  now  air.  with  a  whirling  motion,  be 
blown  into  the  tube,  the  arc  travels  along  the  wall  to  the 
opposite  electrode,  and  as  long  as  the  current  of  air  is  main- 
tained, the  arc  roiitinucH  to  bum  steadily  between  the 
electrodes.  .S«*veral  insulate<l  electrodes  are  also  used, 
each  in  iief>«r«t/-  tuU-s.  the  latter,  however,  all  leading 
into  a  commfm  fhamUT,  in  whi'h  is  situated  the  electrode 
elcrtrically  connected  with  the  tulK*.  It  is.  moreover, 
fonod  that,  by  the  use  of  either  single  phase  or  polyphase 
currenta,  leTcral  arcs  in  one  tuU-  can  l>c  obtained,  buming 
qaietly  nide  by  side,  and  uniting  at  the  upfx-r  end  of 
the  *  '  ■  "^  "^  ■  '"*  'd  Hf>  that  no  danger  is  incurred 
by   ■  'iwatts  of  elcf-tricnl  energy  have 

be»L     .  -,  irc.     This  apparatus  is  extremely 

nmpie,  and  shoaid  good  yielda  of  acid  be  obtained,  there 
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appears  to  be  no  reason  why  the  process  should  not  be  a 
commercial  success. 

Of  other  methods  of  burning  atmospheric  nitrogen, 
it  will  be  interesting  to  notice  those  of  Naville  and  Guye  {^^) 
and  of  Paulingi  i"),  who  appears  to  be  working  in  conjunction 
with  the  Salpetersaure  Industrie  Gesellschaft. 

The  former  workers,  by  rotating  a  disc-shaped  electrode 
E — situated  in  a  cylinder  of  refractory  material  C — over 
a  metal  tube  A,  conveying  the  air  to  be  treated,  and 
which  forms  the  second  electrode,  obtained  a  spreading 
of  the  arc  round  the  periphery  of  both  the  tube  and  the 
disc.  By  this  method  a  yield  of  400  kilos  of  nitric  acid 
per  kilowatt  year  has  been  obtained. 


Fio.  9. 

The  apparatus,  devised  by  Pauling,  consists  of  either 
straight  or  curved  fixed  electrodes,  A  E,  inclined  to  one 
another  in  a  vertical  plane.  At  regular  intervals,  solid 
conductors,  (',  which  are  fixed  on  the  peri[)hery  of  a  re- 
volving wheel,  W,  yjass  between  the  lower  ends  of  the 
electrodes,  thus  causing  an  arc  to  spring  across.     By  means 
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of  an  air  blast,  conveyed  by  pipes,  P,  the  arc,  continually 
increasing  in  size,  is  made  to  travel  upwards  along  the 
electrodes,  until  the  points,  E.  are  reached,  when  it  becomes 
extinguished.  As  each  solid  conductor  passes  the  elec- 
trodes, a  new  arc  is  formed,  which,  in  its  turn,  goes  through 
the  same  process. 

In  another  method,  the  wheel  carrjdng  the  solid  con- 
ductors is  not  used.  Opposed  tuyeres,  conveying  an  air 
blast,  cause  the  arcs,  which  are  continually  produced 
at  A,  to  lengthen  and  break  at  E,  as  described  in  the 
previous    process.      I   have    not   been    able    to   discover 


J  t 


Fig.  10. 

any  data  relating  to  the  electrical  energy  consumed  in 
such  arcs,  or  to  the  yield  of  acid  per  kilowatt  j-ear  by  these 
processes. 

Pauling  has  also  endeavoured  to  oxidise  nitrogen  with- 
out the  intervention  of  electrical  energy  (i'^).  By  passing 
a  mixture  of  air  and  steam  through  thin-walled  porcelain 
tubes,  heated  to  incandescence,  he  observed  the  formation 
of  nitric  oxide  and  hydrogen.  The  latter  gas  diffused 
through  the  walls  of  the  tubes,  and  this  diffusion  was 
increased,  either  by  means  of  a  pressure  inside  the  tubes, 
or  a  partial  vacuum  outside.  Later,  the  gases  issuing 
from  the  incandescent  jaorcelain  tubes  were  rapidly 
lowered  in  temperature  by  the  injection  of  cold  air(i8),  thus 
minimising  the  action  due  to  the  phenomenon  of  rever- 
sibility. I  am  not  aware  that  any  statements  have  been 
made  public  concerning  the  yield  of  nitric  acid  obtained 
by  this  process. 

Hausser(i8)  also  avoids  the  use  of  the  electric  flame  in 
the  combustion  of  nitrogen.  He  reverts  to  the  explosion 
method  of  oxidation,  the  feasibility  of  which,  as  mentioned 
above,  was  first  demonstrated  by  Bunsen  and  Kolbe  in  1846. 
The  special  apparatus,  used  by  Hiiusser,  consists  of  a  gas 
engine,  in  which  the  usual  mixture  of  air  and  gas  is 
exploded.  The  products  of  combustion  are,  however, 
rapidly  cooled  by  the  injection  of  cold  water  into  the 
combustion  chamber.  As  with  the  process  last  described, 
there  appears  to  be  no  published  data  relating  to  the 
yield  of  acid  thus  obtained. 

Thus,  in  glancing  through  the  processes,  either  projected 
or  in  actual  operation,  on  a  commercial  scale,  for  the 


oxidation  of  nitrogen,  we  find  that  a  yield  of  650  kilos, 
of  nitric  acid  per  kilowatt  year  represents  the  greatest 
output  so  far  realised.  Assuming  a  mean  flame  tempera- 
ture of  3200°  C,  this  amount  is  equal  to  ^y^  =  0'793  or 

79*3  per  cent,  of  that  theoretically  obtainable.  Whether 
it  will  be  possible  in  actual  practice  to  increase  this  quantity 
either  by  raising  the  mean  flame  temperature,  or  by  a 
more  rapid  removal  of  the  gases  after  reaction  from  the 
sphere  of  influence  of  the  arc,  simultaneously  with  sudden 
reduction  in  temperature,  is  a  question  which  will  have 
to  be  decided  by  further  investigation. 

The  relative  reduction  in  volume  of  zones  2  and  3  of 
the  flame,  which  I  mentioned  above  as  being  so  essential 
to  successful  working,  would  appear  to  have  been  partially 
realised  in  the  Birkeland-Eyde  furnace.  The  spreading 
of  the  "  current  paths  "  by  magnetic  force  should  tend 
to  equalise  the  temperature  of  the  flame,  and  prevent 
that  great  opportunity  for  gradual  temperature  fall  which 
is  observed  in  the  ordinary  high  tension  flame,  and  which 
is  so  inimical  to  the  attainment  of  a  satisfactory  yield. 

Against  this  advantage,  however,  must  be  placed  the 
energy  requii-ed  to  maintain  the  magnetic  field,  amounting 
as  it  does  to  10  per  cent,  of  the  quantity  consumed  in  the 
arc,  and  which  is  not  included  in  calculating  the  yield  of 
pcid.  The  temperature  of  the  flame  might  be  raised  by 
increasing  the  resistance  of  the  gases,  by  working  imder 
pressures  above  that  of  the  atmosphere. 

It  will  be  interesting  in  this  connection  to  note  some 
experiments  of  Muthmann  and  Hofer(20),  who  found  that 
by  increasing  the  pressure  of  the  gases  surrounding  the 
arc  from  I  to  1-4  atmospheres,  the  velocity  of  the  air 
passing  into  the  arc  chamber  could  be  accelerated,  and 
although  the  exit  gases  contained  the  same  percentage 
of  nitric  oxide,  yet  the  yield  was  increased  threefold  per 
unit  of  energy  consumed. 

Such  a  result  could  only  be  due  to  increased  flame 
temperature,  caused  by  the  abided  resistance  of  the  air 
to  the  passage  of  the  current,  consequent  upon  increased 
pressure. 

These  experiments  are  important,  containing,  as  they 
do,  two  elements  of  success,  i.e.,  an  increase  in  flame 
temperature,  and  a  more  rapid  removal  of  the  nitric  oxide 
fi'om  the  arc.  due  to  the  greater  air  velocity,  and  this 
without  increased  dilution.  An  extension  of  this  work 
would  probably  yield  interesting  results. 

Against  the  increased  yield,  however,  must  be  set  the 
cost  of  compressing  the  gases,  and  the  difficulties  which 
always  obtain  in  practice  in  working  at  high  temperatures 
imder  pressure. 

Absorption  of  nitric  oxide  and  the  preparation  of  nitric, 
acid. — So  far,  I  have  dealt  only  with  the  gaseous  products 
of  oxidation.  After  leaving  the  furnace,  the  air  contains 
about  2  per  cent,  by  volume  of  nitric  oxide,  which  becomes 
rapidly  converted,  by  means  of  the  excess  oxygen  present, 
into  nitrogen  peroxide.  The  mixed  gases  then  pass  on 
to  absorption  towers,  which  present  no  special  features 
of  construction,  and  down  which  water  or  dilute  acid  flows. 
In  the  case  of  the  last  tower,  milk  of  lime  is. used,  as  it  is 
difficult  to  absorb  the  last  traces  of  NO2  by  means  of 
water  alone.  By  this  process  one  obtains  an  acid  of  not 
more  than  50  per  cent,  strength. 

The  preparation  of  a  concentrated  nitrous-free  acid 
from  the  nitrous  gases  constitutes  one  of  the  most  serious 
problems  in  connection  with  this  process. 

The  reaction  represented  by  the  equation  : — 

2N02  +  0  4-H20  =  2HX03, 

does  not  take  place  in  the  absorption  towers,  such  an 
equilibrium  apjjears  to  exist  only  in  the  gaseous  state. 
On  condensation,  the  right  hand  side  of  the  equation  is 
not  produced.  The  most  concentrated  acid  which  has 
so  far  been  obtained  by  the  condensation  of  nitrous  gases 
in  water  in  the  presence  of  oxygen,  corresponds  to  the 
formula,  HN03,2H20,  and  possesses  a  density  of  40-6°  B., 
representing  63-63  per  cent,  of  anhydrous  nitric  acid.  The 
formation  of  this  acid  takes  place,  according  to  the  following 
equation,  in  the  Lunge  and  Bohrmann  plate  towers, 
2N02-f-0-l-5H20  =  2(HN03,2H20).  from  which  acid  of 
40°— 41*^  B.  is  obtained.  I^y  jiassing  the  gases,  however, 
through  towers  down  which  water  flows,  an  equimolccular 
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mixture  of  nitric  and  nitrous  acids  results,  which,  at  the 
most,  cannot  attain  a  concentration  greater  tl\an  that 
obt&ineii  in  the  Lunjie  towers.  Attempts  at  further 
concentration,  by  the  jwissage  of  nitrogen  jn-roxide  through 
the  sohition.  simply  rt>sults  in  an  increase  of  nitric  acid, 
at  the  exj>ense  of  the  nitrous.  The  strongest  acid  is  thus 
never  free  from  nitrous  aciil.  and  each  succeeding  absorp- 
tion tower  contains  less  and  less  nitric  acid,  whilst  at  the 
same  time  the  nitrous  acid  increases,  for,  as  the  free  oxygen 
in  the  gases  becomes  consumed,  the  NO  and  NOo  tend  to 
react,  as  Not^.  yielding  only  nitrous  acid.  It  is  not 
possible  to  prejvare  much  stronger  acid  by  fractionating 
the  50  ycT  cent,  acid  froiu  the  first  absorption  tower,  since 
a  protluct  of  minimum  vapour  pressure,  boiling  at  120'^, 
and  containing  68  per  cent,  of  anhydrous  acid,  is  obtained 
as  residue. 

Thus  in  order  to  prepare  the  most  concentrated  acid 
by  the  nitrogen  combustion  process,  it  would  be  necessary 
to  either  add  the  o<1  per  cent,  acid  to  concentrated  sul- 
phuric acid,  until  a  dilution  of.  say,  54^  B.  be  obtained(2i). 
and  distU  otf  the  nitric  acid  ;  or  to  prepare  a  salt  of 
nitric  acid,  and  distil,  in  the  usual  way,  with  sulphuric 
acid,  or  a  bisulphate. 

An  electrolytic  method  for  concentrating  and  oxidising 
the  weak  tower  acid  has  lately  been  p.-itentedC*-).  The 
process  consists  in  refrigerating  the  oxides  of  nitrogen 
eTolved  during  electrolysis  at  the  cathode,  and  leading 
them,  in  the  liquid  state,  slowly  to  the  anode  compartment 
of  the  cell,  where  in  presence  of  the  nascent  oxygen  there 
generated,  a  solution  of  pure  nitric  acid  results,  all  nitrous 
acid  undergoing  oxidation.  I  am  unable  to  say  if  this 
process  has  proved  a  commercial  success. 

Thus,  although  the  electro-thermic  production  of  nitric 

'acid  has  attained  a  fair  degree  of  efficiency  in  some  of  the 

proce**-?  touched  upon  this  evening,  the  problem  of  directly 

manufacturing  from  the  furnace  gases    a    98    per    cent. 

acid  has  not  yet  been  solved. 

Production  of  powir  and  a  romparison  of  costs. — Before 
all  other  considerations  in  connection  with  this  most 
important  problem,  that  of  the  production  of  cheap 
electrical  energy  comes  foremost. 

Although  certain  waterfalls  are  now  available  as  the 
cheapest  sources  of  supply,  it  is  not  to  be  supposed  that 
the  owners  of  such  properties  will  not,  in  the  near  future, 
become  alive  to  their  economic  value.  The  law  of  supply 
and  demand  will  operate  in  this  case  as  in  others  more 
familiar.  Again,  water  power  is,  generally  speaking, 
only  obtainable  in  a  few  localities,  and  these  are  situated 
far  from  the  places  in  which  the  products  of  manufacture 
find  a  market.  These  are  not  the  only  points  to  be  con- 
adered.  The  upkeep  of  buildings  and  plant  in  isolated 
■taations  mu.st  of  necessity  be  higher  than  in  those 
plaCH  where  materials  of  construction  and  skilled  labour 
■!•  readily  to  hand.  Further,  the  cost  per  unit  of  electrical 
energy  at  Xotodden.  which  is  given  as  £2.  is  probably 
onder  estimated.  The  plant  hiis  not  been  in  operation 
for  a  nifficient  length  of  time  for  depreciation  and  the  cost 
of  upkeep  to  be  accurately  determined. 

In  connection  with  this  subject,  one  of  the  "Times 
EiigiliMring  .'supplements'  for  December.  1905,  contains 
an  article  in  which  it  is  shown  that,  at  the  Christiania 
FHectrical  Work.<(,  run  by  water  jjower,  the  cost  per  kilo- 
watt year,  in  lalKnir  and  lubrication  alone,  amounts  to 
£7  I8«.  fid.  To  this  sum  must  be  added  fixed  charges — 
interest  on  fapital.  wear  and  tear.  &c.  'i  he  cheajtest  .source 
of  electncal  power  supplied  to  the  consumer  is  that 
of  Niagara  Falls,  for  which  £10  4s.  M.  in  chargfd  jjer 
kilowatt  year,  for  quantities  of  not  less  than  120<J  kilo- 
watta  per  hour.  Assuming  an  average  of  these  two 
rbar^e*  as  (nvintr  a  near  approximation  to  the  actual 
'     ■  '  '   nitric   acid,   in   »-lectrical   energy  alone. 

»  M.        On  th»-  other  hand,  very  difTerent 

e«-  -       •  byWien'23..   Hf  reckfrns  £1  per  kilowatt 

jear  for  a  nnicie  fJace  in  Norwaj-,  nsHumcdIy  Xotodden, 
for  large  watrr  j.ow»>ts  in  Kwit7«.-rland  and  Austria,  £2*, 
for  Niagara,  £4.  sniall'-r  wat«TfnllH  in  Austria,  £0.  It  is 
difficult  to  Tnrmn\'-  »u'  h  '  «,nfli'  ting  e^timnteji,  and  obtain 

f: '    "■  '   '^    -•''!<•  f  nlnilntionH  f;in   }»•  hnst-d. 

irrcn  nt-nTfr  at   h;ind.   and   means 
"••  ,  "K   elM-trical    ••ncrgy    in    our    own 

country,  it  wiU  be  generally  conce«lcd  that  steam  power 


is  out  of  the  question  for  the  problem  in  hand,  although 
it  is  estimated  that,  with  the  best  modern  appliances, 
1  kilowatt  year  of  87G0  hours  can  be  produced  in  south- 
east Lancashire  for  £6.  The  gas  engine,  however,  offers 
more  hope  of  success,  and  it  will  be  interesting  to  consider 
the  cost  of  production  by  this  motor  when  run  on  gaseous 
fuel  obtained  from  various  sources.  The  gas  obtained 
by  the  distillation  of  coal  in  closed  retorts  does  not  come 
within  the  scope  of  this  inquiry,  as  the  only  suitable 
sources  of  su'"  >ly  would  be  the  modern  coko  ovens,  and 
the  gas  in  s.tch  cases  is  entirely  consumed  in  carrying 
out  the  operations  of  the  works,  partly  in  distilling  the 
coal,  tar,  &c  ,  and  partly  in  raising  steam  for  power 
purposes,  and  also  for  the  rectification  of  the  low  boiling 
fractions  of  the  tar. 

We  must  therefore  turn  to  producer  gas  as  a  source  of 
supply.  Even  the  smaller  units,  of  which  so  many  are  now 
on  the  market,  show  great  economy  over  steam  engines 
in  the  production  of  power.  I  may  cite  a  case  of  such  a 
unit,  now  running  in  London,  and  using  coke  as  fuel, 
with  which  a  four  weeks'  test  was  carried  out.  The  results 
showed  that  a  kilowatt  year  could  be  produced  for 
£6  2s.  This  sum  includes  all  charges.  On  this  basis 
1000  kilos,  of  nitric  acid  would  cost  £10  6s.  8d.  With 
the  larger  plants,  however,  and  taking  the  Mond  producer 
as  the  best  representative  type,  a  very  much  greater 
economy  is  shown.  Using  the  figures  given  by  Guye 
in  his  paper,  read  before  the  London  Section  of  this 
Society,  in  May,  1906,  we  find  that,  with  fuel  at  7s.  per 
ton.  and  reckoning  £14  as  the  cost  of  the  outfit,  the 
kilowatt  year  costs  £3  13s.  6d.,  approximately.  Under 
these  circumstances,  the  energy-cost,  per  1000  kilos,  of 
nitric  acid,  would  amount  to  £6  3s. 

At  the  pit  mouth,  coal  suitable  for  Mond  producers 
could  be  obtained  at  5s.  per  ton,  thus  decreasing  the  cost 
somewhat  as  regards  fuel,  but  not  in  the  same  ratio  as 
the  difference  in  cost  of  the  fuels,  since  the  lower  jjriced 
fuel  would  contain  more  ash. 

The  Mond  producers  possess  the  further  advantage, 
that  about  90  lb.  of  ammonium  sulphate  are  obtained  per 
ton  of  coal  consumed.  This  opens  up  the  possibility 
of  preparing  ammonium  nitrate  and  nitrite  as  a  sub- 
sidiary industry. 

There  is  still  a  source  of  power  in  this  country  which  is 
probably  cheaper  than  any  we  have  considered  this  evening. 
I  allude  to  the  enormous  volumes  of  blast-furnace  gases 
which  are  regularly  produced  in  the  manufacture  of  iron, 
and  a  very  large  proportion  of  which,  in  this  country, 
are  just  as  regularly  wasted.  The  first  to  apply  these 
gases  to  the  production  of  power  was  B.  H.  Thwaite,  who, 
in  May,  1895,  was  granted  a  patent  for  the  special  methods 
he  employed  in  effecting  a  purification  of  the  ga.ses,  and 
using  such  purified  gases  in  thermo-dynamic  motors. 
A  small  plant  was  put  down  at  the  Glasgow  Iron  and  Steel 
Co.'s  furnaces,  at  Wishaw.  and  has  since  run  continuously, 
supplying  electric  light  for  the  use  of  the  works. 

Since  that  date  enormous  advances  have  been  made 
on  the  Continent  in  the  utilisation  of  blast-furnace  gases. 
The  matter  has  long  passed  the  experimental  stage,  and 
success  is  assured.  In  Germany  alone  about  340  blast- 
furnace gas  engines,  with  a  total  capacity  of  200,000  h.p., 
were  in  use  in  1902.  Since  that  date,  another  100,000  h.p. 
has  been  installed,  representing  100  engines,  each  of  over 
1 0(K)  h.p.  The  Niirnberg  Engine  Co.  are  now  constructing 
engines  up  to  4000  h.p.  Other  well-known  makers  of 
blast  furnace  gas  engines  are  Deutz,  Korting,  Berlin 
Anhalt  Engines,  Daner,  and  the  Cockerill.  I  am  also 
informed  that  the  British  Westinghouse  Co.  are  contem- 
plating the  construction  of  engines  of  more  than  1000  h.p. 
The  very  finely-divided  dust  remaining  in  the  gases  after 
Kcrubbing.  and  amounting  to  about  0-17  j)er  cent.,  does 
not  apf>ear  to  have  any  deleterious  effect  on  the  working 
parts  of  the  engines.  Very  favourable  reports  as  to  the 
condition  of  the  cylinders  after  the  engines  had  been 
running  for  a  jK^riod  of  two  years  have  been  received. 
After  providing  for  all  the  power  necessary  for  the  opera- 
tion of  the  works,  such  as  heating  the  blast,  blowing, 
hoisting,  &c.,  there  remains  a  surplus  which,  when  gas 
engines  are  used,  is  estimated  at  from  5(X)  to  HXM)  h.p. 
hours  per  ton  of  iron  made.  Now,  in  1906,  9,592,737  tons 
of  pig-iron  were  produced  m  Great  Britain.     For  the  take 
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of  simplifying  the  calculations  we  will  assume  a  yearly 
production  of  10,000,000  tons,  or  1250  tons  per  hour,  and, 
taking  an  average  surplus  of  750  h.p.  hours  per  ton.  the 
total  available  surplus  will  amount  to  750x1250  = 
937,500  h.p.,  or  nearly  1,000,000  h.p. 

Li  Germany,  about  the  same  amount  of  surplus  power 
would  be  available,  in  France  about  one-third  of  this 
amount,  thus  making  a  total  for  Europe  of  at  least 
2,300,000  h.p. 

The  shipments  of  nitre  to  Europe  in  1906,  as  showTi 
by  statistics,  were  1,335,689  tons.  Assuming  a  production 
of  one  ton  of  sodium  nitrate  per  1-6  h.p.  year,  2.137,102  h.p. 
would  be  necessary  to  produce  the  quantity  of  nitrate 
above  indicated.  Thus,  the  surplus  power  from  the 
blast  furnaces  of  Europe  would  be  more  than  sufficient 
to  supply  the  electrical  energy  required  for  the  manu- 
facture of  nitrates,  at  the  present  rate  of  consumption,  in 
this  continent.  Our  own  furnaces  could  supply  energy 
equivalent  to  585,937  tons  of  nitrate,  or  472,404  tons  in 
excess  of  our  own  requirements. 

The  output  of  iron  from  the  American  furnaces  is 
almost  equal  to  that  obtained  from  those  of  Europe,  and, 
if  the  surplus  power  were  used  for  the  production  of  nitre, 
the  world's  output  of  this  commodity  could  be  trebled. 

Allowing  a  capital  outlay  of  £10  per  kilowatt  for  the 
buildings  and  power  outfit  and  for — 

£    s.    d. 
Interest  and  depreciation;  10  percent. . .   10    0 

Upkeep 068 

Labour       ..  ..  ..  ..  ..068 


Total  per  lulowatt  year   . , 


.£1   13     4 


(exclusive  of  blast  furnace  gases). 
It  may  be  interesting  to  note  the  relative  costs  of  power 
derived  from  the  various  sources  for  the  production  of 
1000  kilos,  of  anhydrous  nitric  acid,  to  which  end  I  have 
drawn  up  the  following  table : — 

Comparative  cost  per  1000  kilos,  anhydrous  nitric  acid  when 
produced  from  powers  of  different  sources. 


Cost  per  kilowatt 
year. 


Cost  per  ton   (1000 
kilos,  of    anhydrous 
nitric  acid. 


£    8.    d. 

Water '  4     0     0 

(average) 

Steam 6    0     0 

(S.E.  Lanes.) 

Mond  gas    3  13     6 

Blast  -  furnace 

gases       1  13     4 

(exc'.  cost  of  cas) 


£    s.  d. 

6  13  4 

10     0  0 

6     3  0 

2  15  6 


A  yield  of  600  kilos,  per  kilowatt  year  is  assumed. 
I  do  not  suggest  that  no  other  use  can  be  found  for  this 
enormous  total  of  surplus  power  than  that  indicated 
above.  It  is  highly  probable  that  in  the  near  future 
a  large  proportion  will  be  employed  in  the  iron  and  steel 
industry,  as  is  the  case  in  Germany  to-day.  Nevertheless, 
a  large  surplus  will  remain,  which  Avill  be  available  as 
a  source  of  cheap  energy  for  the  electro-chemical  industries, 
cheaper  than  that  obtainable  from  any  other  source  in  this 
countr3',  ■'md'  perhaps,  than  that  derived  from  most 
waterfalls,  the  economy  of  which  is,  I  think,  in  many 
cases  over-estimated. 

Discussion. 

Mr.  H.  Porter  said  there  seemed  to  him  some  analogy 
between  the  electric  and  catalytic  processes  for  the  con- 
version of  gases.  In  the  earlier  portion  of  his  ])aper,  the 
author  said  there  was  a  difficulty  in  removing  the  nitric 
o.\ide  at  the  point  of  its  formation  in  the  first  arc.  In  his 
experience  of  the  catalytic  processes  that  was  es.sentially 
the  important  point.  The  chemical  reaction  took  place 
at  a  very  small  part  of  the  contact  material.  In  the 
catalytic  process  for  the  manufacture  of  sulphuric  acid 
he  had  come  across  very  distinct  traces  of  nitric  oxide. 
When  titrating  a  vitriol  exit,  the  yellow  colour  at  the 
point  of  neutrality  slowly  changed  to  a  brick-red  colour, 
and  on  a  further  addition  of  soda,  it  again  became  yellow, 


and  again  slowly  turned  brick-red,  showing  the  presence 
of  nitric  oxide.  He  had  foimd  this  same  reaction  in  the- 
contact  process.  Mr.  Howies  in  his  diagrams  indicated 
that  this  formation  did  take  place  at  some  points  more- 
than  others,  and  this  was  interesting  as  throwing  much 
light  on  all  these  catalytic  processes. 

Dr.  R.  S.  HuTTON  said  that  the  question  of  the  cost  of 
power  was  of  primary  importance  in  all  electro-chemical 
industries,  and  he  had  studied  the  subject  most  carefully, 
and  had  had  somewhat  exceptional  facilities  for  obtaining 
first-hand  information  with  regard  to  Norwegian  and 
Alpine  water-power  plants.  He  considered  ]Mr.  Howles'.s. 
comparison  of  the  cost  of  water-power  with  steam  and 
blast  furnace  gas  power  very  misleading.  It  was  true- 
that  great  variations  exist  in  the  cost  of  water-power 
development,  the  differences  being  largely  due  to  the- 
varying  amount  of  civil  engineering  work  necessary  for 
harnessing  the  power.  In  the  case  of  the  production  of 
nitric  acid,  in  which  there  was  a  product  of  comparatively 
low  value,  demanding  a  considerable  expenditure  of  electric 
energy,  no  one  with  experience  in  other  electro-chemical 
industries  would  venture  to  instal  a  plant  except  in  those 
localities  where  exceptionally  economical  conditions, 
existed.  The  present  small  nitric  acid  factory  at  Notodden 
actually  purchased  its  power  at  about  33s.  per  kilowatt 
year,  and  many  electro-chemical  works  both  in  Norway 
and  Sweden  and  in  the  Alps  had  an  inclusive  cost  for- 
power,  ranging  from  16s.  to  40s.  per  lulowatt  year,  the 
latter  being  considered  in  those  countries  the  economical, 
limit  for  such  industries  as  aluminium,  chlorates,  and, 
carbide.  Power  at  Niagara,  which  for  some  years  past 
had  been  sold  at  figures  ranging  from  £4  15s.  to  £5  10s.. 
per  kilowatt  year,  had  always  been  considered  expensive. 
With  regard  to  gas  engines,  and  in  particular  to  those- 
cases  in  which  blast  furnace  gas  was  used,  although  much, 
development  might  be  expected  in  certain  directions,. 
e.g..  electric  steel  manufacture,  the  enormous  capital 
expenditure,  and  the  actual  results  obtained  by  those 
who  had  installed  gas  engine  plant  in  this  coimtry.  seemed 
to  indicate  that  Mr.  Howles's  statements  on  the  subject 
were  very  optimistic.  The  production  of  nitrates  was.  in 
his  (Dr.  Hutton's)  opinion,  a  most  promising  electio- 
chemical  development ;  but  under  ordinary  circumstances 
it  must  necessarily  be  confined  to  those  countries  where 
the  facihties  for  cheap  water-power  development  were 
exceptionally  favourable. 

Mr.  HowLES,  in  reply,  said  he  thought  it  quite  probable 
that  nitric  oxide  might  be  produced  during  the  catalj'tic 
process,  as  mentioned  by  Mr.  Porter.  He  had  tried  to 
oxidise  nitrogen  by  passing  a  mixture  of  steam  and  air 
over  a  mixture  of  oxide  of  vanadium  and  other  bodies  at- 
an  elevated  temperature,  and  he  had  obtained  nitric  oxide.. 
Oxide  of  iron,  although  less  active,  could  be  substituted; 
for  oxide  of  vanadium.  With  regard  to  Dr.  Hutton's 
remarks  on  water  power,  the  figures  he  quoted  as  the- 
price  at  Niagara  were  taken  from  the  "  Times  Engineering 
Supplement."  and  also  from  other  sources,  and  represented, 
two  points  of  view  as  regards  the  cost  of  water  power.. 
As  Dr.  Hutton  had  said,  the  capital  outlay  was  the  main, 
charge,  but  he  did  not  know  whether  an  adequate  sum 
had  been  set  aside  for  upkeep,  interest  on  capital,  and, 
depreciation  in  the  estimates  of  30s.  to  £2  per  kilowatt 
year  given  by  Dr.  Hutton.  If  these  charges  were  not. 
correctly  apportioned,  the  estimates  given  would  be  very 
materially  alTected.  It  was  notorious  that  the  capital, 
outlay  m  water  power  installation  was  .very  large.  It  was 
much  larger,  for  instance,  than  that  required  to  harness 
blast  furnace  gases.  He  had  based  liis  calculations  upon 
some  figures  obtained  in  actual  practice,  so  that,  excluding 
the  cost  of  the  blast-furnace  gases,  his  figures  were  correct.. 

(1)   Ber.,  36,   438  (1903). 

(»)  Annalen  der  Pharmacie,   59.   208—217   (1846). 

(»)  Zeits.  Elekrochem.,  31,   190(5. 

(*)  Erode,  Oxydation  des  Stickstotfes. 

(»)  Muthmann  and  Hofer,  Ber.,  36  (1903). 

(»)  Oxvdatlon  des  Stickstotfes. 

C)  .T.  H.  Clement,  Ann.  d.  I'hysik,  1904,  pp.  334—353. 

(»)  Ber.,  36  (1903). 

(9)  Oxvdation  des  Stickstotfes. 

(10)  Kngllsh  Patent  20.049  of   1903. 
(")   Voiifl.  Ann..   133.  p.  252. 

(")  Die  elektr.  Licliterscheinungen    und  Eutladungen,  1898,. 
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MR.    J.    M.    C.    PATOX    IN    THE    CHAIR. 


THE  (  HEMISTS    RELATION    TO    THE    BREWING 
AND    .ALALTING    INDUSTRIES. 

BY    G.    C.    JONES. 

Sir  William  Ramsay  in  a  presidential  address  to  this 
Society  (J.  Soc.  Chem.  Ind.,  1904.  853)  said :  "  The 
education  of  a  chemist  must  be  conceived  in  the  sense 
that  it  consists  in  an  effort  to  produce  an  attitude  of 
mind  rather  than  to  instil  definite  knowledge.  Of  course 
the  latter  must  not  be  neglected."  "  This  attitude  of 
mind,"  said  our  next  President,  Dr.  Wm.  H.  Nichols, 
in  the  course  of  his  presidential  address  (J.  Soc.  Chem. 
Ind.,  1905.  707),  "  is  the  pith  of  the  matter.  The  young 
chemist  .  .  .  must  have  learned  how  to  study  and 
have  a  mind  oyien  to  see  the  truth,  and  courage  to 
follow  wherever  it  may  lead."  and — he  might  have  added 
— patience  and  skill  to  make  others  see  the  truth  and  follow 
where  it  leads.  That  Dr.  Nichols  did  not  add  this  is 
explained  by  the  fact  that  his  experience  of  chemical 
indastrial  organisation  is  American,  and  he  tells  us 
{loc.  cit.)  that  in  America  the  "  Customary  Board 
of  Directors  ...  of  necessity  includes  men  educated 
as  chemists  and  engineers,  who  are  able  to  understand 
what  their  subordinates  are  doing,  and  to  direct  them 
as  occasion  ofler.s." 

As  English  Boards  of  Directors  are  not  of  necessity 
so  constituted,  it  is  scarcely  surprising  that  the  chemist's 
•ervices  have  not  been  so  intelligently  utilised  here  as  in 
America,  and  this  is  perhaps  most  noticeable  in  what 
I  i^hould  describe  as  the  not-strictly-chemical  industries, 
among  which  stand  I  rewing  and  malting.  The  technical 
director  is  the  tj'pe  which  such  industries  seem  most 
to  need  at  present  ;  and  men  po.ssessing  the  necessary 
qualifications  must  be  found  or  developed,  and  given 
«ffective  control,  if  in  the  future  it  is  wished  to  get  the 
best  service  from  the  e.\{)erienced  yjractical  brewer  and 
maltster  and  his  new  a.ssi.>^ant,  the  chemist.  Lawrence  W. 
Hodson,  in  a  paper  on  "  Continental  Brewing  Schools  " 
(J.  Inst.  Brewing,  19f>4.  34),  wTote:  "  The  typical  organisa- 
tion of  the  technical  side  of  a  large  Continental  brewery 
is  presided  over  by  a  technical  director,  who  is  a  principal 
in  the  bu-siness.  He  is  not  necessarily  occupied  with 
either  the  defiartment  of  wiling  or  the  department  of 
finance.  Under  him  are  three  departments,  the  brewing 
room,  the  laboratory,  the  engineering,  presided  over  by 
the  bead  brewer,  the  chemift,  the  engineer,  respectively, 
each  of  whom  if  renponKible  to  the  technical  director. 
The  main  object  of  the  schools  is  to  train  the  technical 
director." 

It  is  only  natural  that  those  possessing  a  preponderating 
monetary'  interest  in  an  industrial  undertaking  should  wish 
to  retain  the  ultimate  control  of  its  activities;  but  when 
industries  iKcome  comf)etitive.  as  brewing  and  malting  < 
now  tend  to  become,  that  ultimate  control  must  rest 
with  men  f>os*es«ing  s/>mething  more  than  the  breadth 
of  vision  and  gratip  of  elementary  buHiness  princijties 
essential  to  the  conduct  of  any  largr;  concern.  One  or 
more  of  them  must  have  such  tcf-hnical  knowledge  and 
experience  as  will  enable  them  to  get  the  best  nervice  out 
of  their  staff,  and  aljove  all  things  must  they  have  that 
scientific  attitude  of  mind,  (m  whif-h  our  distinguished 
Past  Presidents  lay  so  much  strcfs  as  the  chief  aim  of  a 


chemical  education.  In  other  words,  the  ideal  brewery 
board  would  include  a  practical  brewer  and  a  chemist 
of  at  least  such  experience  and  attainments  in  their 
special  lines  as  the  board  would  look  for  in  a  candidate 
for  the  post  of  head  brewer  or  chief  chemist.  It  may  be 
doubted  if  a  few  years  as  an  under  brewer,  or  a  few  months 
spent  in  an  industrial  laboratory,  increase  the  capacity 
for  usefulness  of  a  future  brewery  director  ;  that  way 
may  come  the  little  learning,  proverbially  so  dangerous, 
and  the  exact  antithesis  of  the  attitude  of  mind  of  which 
you  may  be  tired  of  hearing.  It  is  at  least  possible  that  a 
course  of  David  Hume  would  serve  him  better  ;  he  might 
rise  from  that  oppressed  by  the  hopelessness  of  establishing 
the  relation  of  cause  and  effect,  but  at  least  he  would 
not  deceive  himself  that  he  possessed  final  knowledge, 
and  he  would  learn  to  distrust,  as  self-deceived,  those 
who  made  that  claim.  In  theory,  no  number  of  single 
instances  may  ju.stify  a  generalisation  which  is  broader 
than  the  sum  of  the  single  instances.  In  science  we  find 
it  convenient  to  go  further  than  this  and  to  resume  our 
knowledge  and  ignorance  from  time  to  time  in  generalisa- 
tions, which  as  men  of  science  we  never  regard  as  final, 
recognising  that  further  knowledge  may  cause  us  to  modify 
them.  In  business,  generalisation  beyond  what  the  facts 
justify  is  in  the  nature  of  a  business  risk,  a  risk,  however, 
which  must  be  continually  faced.  And  it  is  the  capacity 
to  decide  in  a  given  case  whether  such  a  generalisation 
constitutes  a  reasonable  business  risk  which  is  the  power 
above  all  others  which  must  be  highly  developed  in  the 
man  who  would  reconcile  science  and  practice  in  an 
industry  like  brewing,  which  has  realised  magnificent 
results  in  the  hands  of  practical  men,  but  which  is  yet 
far  from  being  put  on  a  scientific  basis. 

The  literature  of  the  subject  testifies  to  the  readiness 
of  the  chemist  and  biologist  to  help  the  industry,  and 
testifies  no  less  to  their  skill.  We  are  pardonably  proud 
that  the  earliest  and  some  of  the  best  work  which  has 
been  done  was  the  work  of  Englishmen.  But  the  literature, 
especially  the  more  recent  British  literature,  testifies  to 
another  less  admirable  circumstance  :  the  will  and  the 
skill  of  the  chemist  remain,  but  there  is  not  the  evidence 
one  would  like  to  see  that  he  is  given  sufficient  opportunity 
to  organise  observation  in  the  brewery  and  maltings, 
still  less  to  initiate  and  carry  out  experiments  to  solve 
definite  problems.  At  present  experiment  within  limits 
is  possible  to  the  process  manager,  the  brewer,  but  he, 
as  a  rule,  has  responsibilities  enough,  and  does  not  wish 
to  add  to  them  ;  moreover,  he  is  by  training  an  artist, 
respecting  the  traditions  of  his  art,  distrusting  change, 
and — the  sceptical  young  chemist  may  say — disliking 
even  experiment,  as  calling  those  traditions  in  question. 
Experiments  on  the  large  scale,  involving  risk  of  serious 
loss,  are  occasionally  initiated  by  those  who  alone  can 
initiate  them,  namely,  principals  in  the  business  who  will 
have  to  face  the  risk.  It  is  in  the  nature  of  experiments 
that  such  risks  should  occasionally  mature  ;  it  is  not  in 
the  nature  of  an  experiment,  j)roperly  conceived  and 
carried  out,  that  it  should  teach  nothing  but  fear  of 
further  experiment.  That  such  has  often  been  the  solo 
result  of  so-called  experiments  is  due  to  their  being  the 
work  of  men  who  have  received  no  training  in  scientific 
method.  The  chemist  whoso  training,  if  proper,  fits  him 
to  attack  proljlcins  far  beyond  his  laboratory  walls  and 
even  beyond  his  province  as  chemist,  has  hitherto  had  too 
few  opportunities  to  help  the  brewer  and  maltster  in  this 
way.  As  Archbutt,  discussing  a  paper  on  "  Factory 
Costs,"  read  before  this  section  by  Garry  (J.  Soc.  Chem. 
Ind.,  1903,  131),  said:  "The  chemist  has  too  often  been 
shut  up  in  a  box  and  expected  to  evolve  everything  out 
of  his  own  inner  consciousness." 

Certainly  the  brewer's  chemist  has  sometimes  been  ho 
treated.  Whole-time  chemists  have  been  kept  in  the 
laboratory  engaged  in  routine  analysis  of  .samples,  whose 
collection  might  more  properly  have  engaged  their 
att<;ntion.  Mr.  A.  C.  Chapman,  in  criticising  a  paper 
of  mine  on  "  Standardisation  of  Malt  Analysis  "  (J.  Inst. 
Ilrcw.,  1905,  282),  described  the  y)erformance  of  such 
routine  analysis  as  a  "  distinct  and  inferior  function  of 
the  chemist."  I  am  specially  glad  to  call  Mr.  CTiapman's 
words  to  my  sujjport,  as  when  they  were  uttered  he 
believed    that    we    were    in    disagreement.      Consulting 
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chemists  with  large  practices  have  usually  a  competent 
staff  to  whom  the  performance  of  routine  analysis,  and 
even  more  important  work,  can  be  deputed,  thus  leaving 
the  chemist  "  time  for  thinking,"  a  consideration  often 
lost  sight  of  in  works,  as  Davis,  speaking  from  a  large 
experience,  has  pointed  out  (Handbook  of  Chem  Engineer- 
ing, p.  338).  But  though  the  consultant  has  had  time  for 
thinking  he  has  often  been  denied  the  full  information 
necessary  even  to  suggest  a  means  of  solving  the  problems 
presented  to  him,  and  occasionally  at  least  appears  to 
have  been  deliberately  misled. 

In  discussing  Hodsons  paper  {loc.  cit.),  Jlr.  W.  H.  Evans 
is  reported  to  have  said  that  "  he  believed  with  r>Ii-.  Hodson 
that  that  feeling  of  reserve  and  reticence  common  with 
many  brewers  ■  and  other  proprietors  was  dying  out. 
There  was  a  tendency  on  the  part  of  all  to  work  together 
for  their  common  industry.  Some  brewers,  perhaps, 
thought  they  knew  a  little  more  than  their  competitors, 
and  had  a  desne  to  keep  that  knowledge  to  themselves. 
To-day  he  believed  that  a  better  spirit  prevailed."  We 
must  all  hope  that  'Mr.  Evans'  diagnosis  as  to  present 
tendencies  is  correct,  especially  when  we  remember  the 
admirable  traditions  for  which  the  industry  was  formerly 
famous.  But  there  are  to-day  great  houses  which  do  not 
encourage — I  suppose  I  must  not  say,  do  not  allow — their 
brewers  or  chemists  to  publish.  Nor  do  the  individual 
residents  of  one  and  the  same  house  always  seem  to  work 
together  to  the  best  advantage.  It  is  worse  than  useless 
for  anyone  to  publicly  deny  that  there  has  grown  up,  and 
remains,  a  measure  of  mutual  distrust  which  can  but 
hinder  progress.  The  chemist  is  not  wholly  trusted  by 
the  brewer  or  maltster,  nor  is  the  maltster  by  the  brewer 
and  chemist ;  nor  does  the  practical  brewer  meet  with 
the  recognition  and  support  which  was  formerly  his ; 
he  fancies — and  the  effect  on  his  efficiency  is  none  the  less 
because  it  may  be,  as  I  believe,  only  fancy — that  he 
detects  a  note  of  xmdeserved  contempt  for  him  in  the 
language  or  tone  of  the  chemist,  and  of  a  new  generation 
of  principals  who  are  neither  practical  brewers  nor  chemists, 
but  who  have  learnt  some  of  the  new  expressions  intro- 
duced into  the  industry  by  the  chemist.  Personally, 
I  seldom  engage  in  conversation  with  brewer,  maltster, 
or  chemist  without  meeting  with,  some  aspect  of  this 
mutual  distrust.  AVhat  seems  to  be  needed  is  not  denial 
of  this  \ineconomic  state  of  affairs,  but,  recognising  the 
trouble,  to  trace  it  to  its  source,  and  endeavour  to  show 
that  the  distrust  has  no  true  ground,  or  if  it  have  to  remove 
it. 

The  brewer  and  maltster  are  apparently  afraid  to  give 
the  consulting  chemist  the  full  information,  or  the  means 
of  getting  the  information,  which  he  needs  in  order  to 
help  them.  Are  they  afraid  lest  he  should  learn  too 
much  and  apply  the  knowledge  thus  gained  elsewhere  ? 
And  if  so.  have  thej^  not  everlooked  the  fact  that  what 
he  may  learn  from  them  is  very  small  compared  with  the 
knowledge  he  has  acquired  in  years  of  effort  to  help  other 
brewers  and  maltsters  in  similar  difficulties,  and  that 
he  brings  all  this  knowledge  to  bear  on  their  particular 
problem  ?  .And  if  this  is  not  enough,  may  I  suggest 
to  the  brewer  that  he  may.  by  pressing  a  chemist  to  hazard 
an  opinion  on  insufficient  data,  receive  unsound  advice 
for  which  not  the  chemist  but  the  client  must  be  blamed  ? 
Such  things  have  happened  to  the  joint  disadvantage  of 
client  and  chemist. 

The  whole-time  chemist  has  sometimes  incurred  the 
di-sfavour  of  the  practical  brewer  by  challenging  the  .sup- 
posed commercial  advantage  attending  the  use  of  high- 
priced  materials.  Tliis  he  was  bound  to  do  if  he  supposed 
that  money  was  being  spent  which  was  unnecessary  to 
secure  sound  beer  and  hold  and  increase  the  trade.  If 
the  chemist's  view  has  in  some  directions  prevailed  in 
opposition  to  that  of  the  brewer,  and  trouble  or  loss  has 
resulted,  that  is  not  the  fault  of  the  chemist,  but  of  those 
who  took  his  necessarily  imperfect  judgment,  without 
giving  the  brewer  and  chemist  together  the  opportunity 
of  determining  by  experiment  just  how  far  the  cost  of 
raw  materials  could  be  reduced  without  more  than  corres- 
ponding loss  in  other  directions.  The  brewer  has  occasion- 
ally seemed  to  regard  the  presence  of  a  chemist  in  the 
brewery  as  undermining  his  position  as  process  manager. 
Certainly  a  chemical  training,  in  the  rare  instances  where 


it  can  be  combined  with  a  long  experience  of  practical 
brewing,  should  produce  an  accomplished  brewer  ;  such 
brewer-chemists  have  been ;  O'Sullivan's  is  a  name 
which  will  be  long  remembered ;  others  scarcely  less 
famous  are  with  us  still,  and  the  list  will  grow.  But  the 
experienced  practical  brewer  need  have  no  fear  of  extensive 
competition  for  his  highly  responsible  and  arduous  post 
on  the  part  of  the  chemist.  There  is  work  enough  for 
the  latter  in  helping  to  make  the  brewer's  life  a  less  con- 
tinual round  of  anxiety,  while  striving  to  realise  his 
principals'  wish  to  maintain  and  even  improve  the  char- 
acter of  the  finished  article,  and  at  the  same  time  reduce 
all  costs  to  the  lowest  safe  hmit. 

There  is  another  circumstance  which  r\vA\  to  some 
extent  explain  the  distrust  which  tends  to  keep  even  the 
whole-time  chemist  in  a  water-tight  compartment.  The 
old  superstition  that  an  academic  education  unfits  a  man 
for  business  dies  hard.  There  are  without  doubt  many 
highly  qualified  chemists  whose  college  experience  "  seems 
to  incline  them  towards  the  search  for  learning  rather 
than  to  its  appUcation."  (Nichols :  loc.  ch.)  Such 
men  can  as  a  rule  serve  an  industrial  organisation  only 
in  its  research  laboratory,  under  the  supervision  of  a  techni- 
cal director  who  will  direct  their  activities  into  channels 
which  may  lead  to  knowledge  having  a  commercial  value. 
But  because  there  are — fortunately — chemists  with  a 
love  of  knowledge  for  its  own  sake,  it  does  not  necessarily 
follow  that  a  chemical  education  renders  a  man  less  able 
to  view  a  problem  from  a  commercial  standpoint.  The 
old  reproach  to  this  effect  against  the  chemist  should 
surely  be  removed  by  this  time.  One  may,  in  refutation 
of  the  charge,  justly  refer  to  the  paper  (J.  Soc.  Chem.  Ind. 
1902.  1439)  by  Garry  on  "  Factory  Costs,"  read  before 
this  section,  and  to  the  subsequent  discussion  (1903.  130), 
and  to  come  nearer  my  particular  subject  to  the  sug- 
gestive papers  by  Moritz  on  "  Ways  and  Means  in  the 
Malthouse  "  (J.  Fed.  Inst.  Brewing,  1898,  205),  and  on 
"  The  Economics  of  Brewery  Malting  "  (J.  Inst.  Brewing, 
1905,  491). 

The  distrust  of  the  maltster  by  the  brewer  is  shown 
occasionally  by  a  curious  unwillingness  to  specify  require- 
ments. Where  a  brewery  is  large  enough  to  justify  the 
engagement  of  the  exclusive  services  of  a  chemist  or 
chemists,  this  disinclination  is  giving  way,  with  advantage 
to  both  brewer  and  maltster ;  and  certain  consulting 
chemists  have  influence  enough  with  some  of  their  clients 
to  persuade  them  to  a  similar  sensible  course.  But  one 
could  name  a  very  large  brewery,  possessing  its  own 
chemical  staff,  which  jealously  guards  its  preferences 
in  the  matter  of  curing  :  it  asks  for  malt  equal  to  sample. 
This  is  a  request  which  the  progressive  maltster,  whose  opera- 
tions are  subject  to  scientific  control,  finds  it  fairly  easj- 
to  comply  with ;  but  his  task — to  give  satisfaction  to  the 
brewer — would  be  easier  if  he  knew  whether  any  small 
divergence  from  the  sample  would  be  less  objectionable 
on  the  low  or  the  high  side  ;  one  might  be  actually  pre- 
ferable, unless  his  sample  chanced  to  be  ideal,  and  he 
might,  in  endeavouring  to  exacth'  match  his  sample,  err 
on  the  other  side.  The  distrust  of  the  maltster  by  the 
chemist  is  shown  in  reports  like  the  following : — '"  There 
is  very  little  evidence  of  incomplete  modification,  and  the 
bulk  of  the  grain  is  characterised  by  tenderness  and 
friability.  I  do  not  notice  many  broken  or  damaged 
corns,  and  there  is  very  little  mould."  I  take  this  report 
at  random  ;  it  is  not  a  picked  sample  of  the  quintessence 
of  negative  praise.  The  malt  referred  to  was  about  as 
good  a  sample  as  can  be  manufactiu-ed,  and  sold  at  the  maxi- 
mum price  obtainable  to-day  for  mild  ale  malts  ;  and 
maltsters  are  prepared,  if  required,  to  enter  into  contracts 
subjecting  them  to  penalties  if  the  malt  delivered  is  unequal 
to  sample.  The  only  explanation  of  such  negative 
reports  must  be  the  rumour  that  maltsters  have  occasion- 
ally presented  fine  samples  of  malt  for  analj^sis  by  well- 
known  consultants,  and  have,  by  exhibiting  the  report 
obtained,  secured  orders,  the  consultants  subsequently 
discovering  that  the  malt  delivered  to  their  brewery 
clients  was  unequal  to  sample.  If  such  things  have 
happened  in  the  past,  surely  they  are  at  least  nmch  less 
likely  to  happen  to-day.  There  are,  it  is  true,  breweries 
which  make  little  or  no  use  of  the  chemist's  services, 
even   in   the   simple   matter  of  controlling   deliveries   of 
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nuJt.  But  such  neslect  is  becoming  the  exception, 
and  the  sooner  it  is  a  tning  of  the  past  the  l)etter  tlie  malt- 
ster, who  realises  his  true  interest  in  the  mutter,  will  be 
pleastnl.  When  sile  s;\mples  ami  deliveries  of  malt  are 
mvarirtbly  rejKirted  on  by  the  brewer's  own  nominee, 
the  maltster  who  is  most  skilful  and  careful  to  deliver 
up  to  sample  will  meet  with  the  recognition  which  he 
deserves  (and  1  am  sure  each  believes  himself  the  most 
deservinc) ;  and  when  he  seeks  a  consulting  chemist's 
opinion  on  his  jiroduct  he  will  get  a  less  ambiguous  and 
therefore  more  useful  report,  as  the  chemist  will  in  the 
altered  circumstances  realise  that  the  practice  to  which 
I  have  referreti.  of  submitting  samples  which  do  not 
fairly  represent  bulks,  has  no  longer  any  possibility  of 
even  temjmrary  commercial  advantage.  Remove  the 
possibility  of  gain,  and  the  practice,  if  indeed  it  ever 
obtained  to  any  extent,  will  die  out. 

To  a  ■*  Diaiy  for  the  Brewing  Room,  1907  "'  (Boake, 
Roberts  and  Co.).  J.  L.  Baker  contributes  an  article 
on  the  ■■  Piu-chase  of  Malt  on  the  Basis  of  Analysis," 
and  refers  in  one  place  to  "  someone  more  resourceful 
than  the  rule  of  thumb  brewer."  Now  the  practical 
brewers  who  know  Mr.  Baker  know  quite  well  that  this  was 
not  intended  as  a  slighting  reference  to  them ;  some 
of  the  ablest  brewers  of  m\-  acquaintance  somewhat 
proudly  proclaim  themselves  rule-of-thumb  men,  and  are 
content  to  be  judged  by  their  successful  practice  and  to 
leave  pretensions  of  science  to  others.  When  ilr.  Baker 
proceeds  to  speak  of  measuring  extract,  and  suggests 
that,  other  things  being  equal,  extract  should  settle  price, 
that  is  apphed  science,  for  extract  is  of  unquestioned  im- 
portiince,  and  is  capable  of  accurate  measurement.  When 
a  practical  brewers  experience  leads  him  to,  and  confhms 
him  in,  an  opinion  of  which  he  may  be  imable  to  demon- 
strate the  accuracy,  his  opinion  is  at  times  somewhat 
harshly  termed  the  prejtidice  of  the  rule  of  thumb  man. 
There  is  an  infinite  gradation  between  a  prejudice  held 
in  the  teeth  of  all  the  available  evidence,  and  a  faith 
which  has  the  support  of  all  that  evidence,  and  almost 
amoimts  to  knowledge.  But  I  suggest  that  the  so-called 
prejudice  of  the  rule  of  thumb  man.  though  his  reasoning 
may  not  bear  examination,  may  at  times  more  nearly 
represent  the  truth  than  the  opinion  of  a  chemist,  reasoning 
quite  accurately  from  insufficient  or  inaccurate  data. 
In  asking  for  fair  consideration  for  the  opinions  of  the 
practical  man,  do  not  let  me  be  supposed  to  deny  that  he 
sometimes  has  yjrejudices  which  prevent  him  from  getting 
that  measure  of  help  from  the  chemist  which  the  latter 
would  hke  to  give.  But  the  prejudice  most  potent  and 
difficult  to  eradicate  is  one  which  gains  apparent  support 
from  the  writings  or  reported  sayings  of  scientific  men. 
Given  insufficient  and  j>erhaps  inaccurate  information, 
and  denied  the  opj)ortunity  to  observe  for  himself  or 
to  experiment,  a  chemist  has  too  often  been  pressed 
for  an  expreuiion  of  opinion,  which  he  has  guardedly  given, 
recognising  the  insufficiency  of  the  data.  Less  instructed 
penonij  have  mistaken  such  a  scientific  expression  of  a 
scientist's  opinion  for  the  final  verdict  of  science.  And 
when  v^metimes,  as  is  inevitable,  such  an  opinion  proves 
to  be  wrong  or  less  generally  true  than  its  author  supposed, 
thow  same  uninhtructed  persons  have  held  science 
discredited. 

The  opinion  of  the  chemist  has  in  some  cases  reinforced 
the  preconceived  view  of  the  practical  brewer,  while 
in  others  it  ha>i  oyierated  in  a  contrary  direction.  One 
may  instance  the  supyx/rt  given  by  the  chemist  to  the 
brewers'  objection  to  "  forced  malt,"  and  on  the  other 
hand,  the  emphaxis  laid  on  "  extract  "  by  some  chemists, 
in  opffontion  to  the  view  of  many  practical  brewers  that, 
in  running  after  chearier  extract,  one  may  not  only  make 
brewintr  more  diflTicult,  but  may  so  alter  the  character 
of  the  beer  as  Uj  lose  trade. 

The  practical  brewer  has  no  doubt  always  had  his 
own  ojfinion  a«  to  what  con.ntituted  a  normal  malt,  and  has 
tried  to  guard  againut  undergrown,  badly  modified 
material  on  the  one  hand,  and  on  the  other 
aoainirt  malt  which  ha«  U-en  t»K>  hurriedly  grown.  1"he 
enemist,  when  he  first  l*<;ame  acwxiatcd  with  the  brewer, 
waa  called  upon  to  help  him  in  M^uring  the  material  for 
which  be  had  a  j/reference.  Forcing  enabled  the  maltster 
for  sale  to  increase  the  outjnit  of  his  houses,  and  this 


I  consideration  was  said  to  outweigh  the  primary  one  of 
satisfying  his  customers.  At  any  rate,  forcing  was 
practised,  and  the  brewer  sought  means  to  prevent  it. 
To  Moritz  and  Morris  belongs  the  credit  of  providing 
the  fust  check  ;  they  devised  a  test  (textbook  of  the 
Science  of  Brewing,  1891),  which  they  asserted  enabled 
them  to  measure  the  extent  to  which  forcing  had  been 
carried.  The  sufficiency  of  the  test  has  been  challenged, 
notably  by  Biiant  (J.  Fed.  Inst.  Brewing,  1897,  222), 
but  he  agrees  that,  taken  in  conjimction  with  other 
determinations,  it  does  enable  us  to  identify  a  forced  malt, 
and  to  quote  definite  analytical  numbers  in  support  of 
our  opinion.  In  !S98,  Dr.  Moritz  read  a  paper  before 
the  Institute  of  Brewing  on  "  Ways  and  Means  in  the 
Malthouse"  (J.  Fed.  Inst.  Brewing,  1897,  205),  in  which 
he  wrote :  "  Every  year  there  is  to  my  knowledge  a 
perceptible  falling  ofl  in  the  making  of  what  is  known 
as  '  forced  malt.'  "  The  test  and  the  knowledge  of  the 
test  had  been  more  efl'ectual  than  the  brewers'  protests. 
But  it  had  not  entirely  stamped  out  the  practice  against 
which  it  was  aimed.  If  this  was  the  object  which  Dr. 
Moritz  had  in  view  when  he  framed  the  paper  to  which 
I  have  referred,  then  he  is  to  be  congratulated  on  another 
success,  for  the  manufacture  of  forced  malt  has  so  far 
ceased  among  maltsters  for  sale,  that  it  may  almost  be 
described  as  a  lost  art.  Dr.  ^Moritz  is  also  to  be  congi-atu- 
lated  on  the  skill  which  led  him  to  adopt  and  elaborate 
the  line  of  argument  found  in  the  paper.  He  conceived 
the  idea  that  forcing  was  not  so  commercially  advantageous 
to  the  maltster  as  had  been  supposed  ;  he  was  able  to  get 
a  few  experiments  made,  which  confirmed  him  in  this 
opinion,  and  so  he  made  the  strongest  of  all  appeals  to 
the  maltster.  The  appeal  to  the  maltster  to  abandon 
forcing  had  reached  this  stage  :  (a)  the  brewer  dislikes 
it,  and  it  is  to  j'our  advantage  to  satisfy  the  brewer  ; 
(6)  the  brewer's  chemist  can  infallibly  detect  it ;  (c)  the 
advantage  gained  in  output  is  largely  discounted  by  the 
loss  in  j'ield. 

At  the  conclusion  of  the  discussion  on  the  paper,  the 
President  (Mr.  Aldous)  said :  "  He  had  expected  to  hear 
more  remarks fiom  the  maltsters  present."  They  were  not 
so  silent  outside  :  one  has  since  suggested  to  me  that 
Dr.  Moritz  must  have  been  misled,  as  it  was  well  known 
that  forcing  not  only  enabled  one  to  get  more  malt  over 
the  floors,  but  to  increase  the  yield  (weight)  of  malt  from 
barley.  I  have  every  respect  for  that  maltster's  experi- 
ence, which  finds  ample  confirmation  elsewhere,  but  that 
he  should  suppose  it  possible  for  Dr.  Moritz  to  be  the 
victim  of  inaccurate  information  shows  that  he  did  not 
appreciate  Dr.  Moritz's  reasoning.  'J'he  lOOO-corn  method 
needs  modification  if  it  is  to  be  applied  to  the  calculation 
of  absolute  malting  yields  ;  but  for  comparative  purposes, 
it  is,  as  Dr.  Moritz  says,  probably  more  accurate  than 
malthouse  weighings,  and  frees  the  chemist  from  depend- 
ence on  the  figures  of  others.  Moreover,  I  have  myself 
witnessed  experiments  in  forcing,  carried  out  in  maltings, 
where  the  cool,  long  flooring  system  has  prevailed 
unchallenged  for  years,  which  entirely  support  Dr. 
Moritz's  contention.  But  I  readily  allow  that  Dr. 
Moritz's  experiments,  and  those  to  which  I  refer,  do  not 
prove  that  forcing  is  always  an  uneconomical  process, 
but  only  that  it  was  uneconomical  in  those  instances. 
Why  maltsters  have  allowed  Dr.  Moritz's  suggestive 
presentation  of  the  economics  of  the  question  to  remain 
so  long  unchallenged  passes  my  comj)rehension.  Some 
of  them,  at  least,  know  that  the  forcing  system,  when 
scientifically  carried  out,  increases  yield  as  well  as  output, 
and  the  information  is  useless  so  long  as  they  keej)  it  to 
themselves.  For  so  long  as  the  brewer  and  his  chemist 
refuse  to  accept  forced  malt,  skill  in  its  production  is 
valueless  ;  the  maltster  for  sale  must  meet  the  requirements 
of  the  brewer.  But  if  brewers  generally  recognised  that 
forcing  is  an  economical  system,  which,  if  permitted, 
would  materially  reduce  the  cost  of  malt,  then  perhaps 
they  might  think  it  worth  while  to  reconsider  their  attitude 
towards  this  .system.  And  if  they  decide  that  it  is  not 
j)erhaj)H  so  intolerable  as  has  sometimes  been  stated, 
they  may  again  j)erniit  its  use,  and  allow  the  maltster  to 
share  with  them  the  saving  thus  cllectcd. 

Thif,  of  course,  raises  the  whole  question  of  the  use  of 
forced  malt.     Dr.   .Moritz  wrote :     (loc.    cit.)  "  So  far  as 
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I  am  aware  there  is  no  disagreement  either  among  scien- 
tific men  or  among  experienced  brewers  that  forced 
malts  are  undesirable."  Briant  (J.  Fed.  Inst.  Brewing, 
1897,  222),  also  speaking  from  a  wide  experience,  adds 
his  emphatic  testimony  against  the  use  of  forced 
material.  Such  opinions  must  have  weight,  but 
the  agreement  among  scientific  men  as  to  the  sufiiciency 
of  the  evidence  on  which  forced  malt  is  thus 
condemned  has  never  been  so  complete  as  Dr.  Moritz's 
words  might  lead  one  to  believe.  To  name  but  three, 
Messrs.  Chapman,  Heron,  and  Ling,  in  all  the  many 
public  discussions  in  which  this  question  has  arisen,  seem 
to  me  to  have  suspended  judgment.  Ling  (J.  Fed.  Inst. 
Brewing,  1904,  238)  has  rather  emphasised  the  disagree- 
ment which  still  exists,  and  in  discussing  a  paper  by  the 
late  Dr.  Morris  (J.  Fed.  Inst.  Brewing,  1896,  224),  both 
;Mr.  J.  Heron  and  jMr-.  A.  C.  Chapman  stated  their  experience 
that  some  malts  which  contained  high  percentages  of 
ready  formed  sugars  gave  satisfactory  results  in  brewing. 
This  evidence  seems  to  me  to  have  at  least  as  much  value  as 
anything  which  has  been  adduced  by  the  other  side, 
for  where  in  the  literature  is  the  evidence  that  the 
use  of  forced  malt  spells  trouble  ?  That  its  use  has  been 
followed  by  trouble  may  be  granted.  Chemists  have 
quite  properly  suggested  the  manner  in  which  it  may  have 
worked  the  mischief.  But  that  its  use  has  been  proved 
to  be  the  determining  factor  of  trouble  I  can  find  no 
evidence.  Chemists  and  the  experienced  brewers  for 
whom  they  speak  may  be  wise  in  avoiding  forced  malt  ; 
but  that  there  is  any  published  evidence  which  would 
justify  scientific  men,  speaking  as  men  of  science  and  not 
from  some  particular  experience,  in  condemning  forced 
malt  without  qualification.  I  respectfully  deny. 

Only  recently  Duncan  (J.  Inst.  Brewing,  1906,  669) 
has  asked  whether,  in  the  effort  to  avoid  forcing  on  the 
kiln,  which  is  alleged  to  be  the  most  vicious  form  of  the 
art,  we  have  not  altered  the  character  of  our  mild  ale 
malts  to  their  detriment.  He  quotes  the  opinion  of  0. 
Winde  and  the  experiments  of  Davis  and  Ling  (Trans. 
Chem.  Soc,  1904,  16),  as  showing  that,  for  the  proper 
production  of  colour  and  flavour,  prolonged  stewing  is 
necessary  at  temperatures  below  100°  F.,  and  must  be 
followed  by  subjection  to  a  temperature  of  150° — 158°  F., 
while  there  is  still  15  per  cent,  of  moisture  present.  He 
also  quotes  figures  published  by  Salamon  (J.  Fed.  Inst. 
Brewng,  1902,  2),  which  show  that  such  conditions  do 
not  exist  in  the  kilning  of  many  malts.  My  own  experience 
confirms  that  of  Salamon,  that  moisture  percentages  are 
often  rapidly  reduced  below  7  per  cent,  at  temperatures 
of  130° — 140°  F.,and  in  such  cases  it  is  difficult  to  import 
colour  without  re.sort  to  high  temperatures  which  cripple 
enzymes  and  often  produce  an  unpleasant  flavour. 

I  have  at  least  once  known  a  brewer,  confronted  by 
obstinately  sluggish  fermentations,  to  get  out  of  his 
difficulty  immediately  by  substituting,  for  the  normal 
malt  he  has  been  using,  a  proportion  of  admittedly  forced 
material.  In  this  case  the  trouble  and  its  removal  were 
indubitably  connected  with  the  malt  by  the  brewer  and 
his  chemist  working  together  scientifically,  varying  only 
one  condition  at  a  time.  The  malt  is  the  first  thing  to 
be  blamed  when  anything  goes  wToug,  and  at  times  no 
doubt  is  the  cause  of  trouble,  but  it  is  rarely  indeed  that 
the  connection  established  amounts  to  anything  like 
a  proof.  The  chemists  to  two  large  breweries  tell  me  that 
they  have  ceased  to  determine  the  matters  soluble  in 
cold  water — the  leading  test  for  forced  malt.  But  the 
strongest  groimd  I  have  for  supposing  that  forced  malt 
cannot  be  wholly  bad  is  the  knowledge  that  it  is  made 
in  brewers'  own  maltings,  presumably  because  it  is  found 
economical  and  irmocuous,  or  even  wholesome.  So  far  as 
I  know  such  malt  finds  extensive  use  at  present  only  in  the 
production  of  black  beers.  But  one  cannot  forget  that 
the  brewers  who  complained  most  loudly  of  forcing  when 
it  was  prevalent,  now  contrast  the  ale  of  those  days 
with  the  beverage  of  to-day  to  the  detriment  of  the  latter. 
Many  things  have  changed  no  doubt,  but  it  is  at  least 
possible  that  we  are  again  face  to  face  with  a  new  illus- 
tration of  the  old  adage  that  "  beer  is  made  on  the  kiln."    i 

To  come  now  to  the  question  of  extract.  When  the  i 
chemist  was  first  called  to  the  brewers'  aid,  he  must  have  ! 
been  at  once  impressed  by  the  large  differences  in  the 


prices  paid  for  materials  which  on  analysis  seemed  so 
similar.  As  I  have  said  before,  the  chemist  in  the  non- 
chemical  industries  has  great  difficulty  in  initiating  any 
experiment  which  may  involve  some  immediate  outlay, 
but  which  promises  no  certainty  of  anything  more  material 
than  increased  knowledge  as  a  result.  When  the  day  of 
diminishing  profits  arose,  however,  he  had  less  difficulty 
in  getting  a  trial  for  cheaper  materials  whose  u.se  promised 
an  immediate  saving.  Li  fact  it  appears  that  in  some 
breweries  the  chemist  is,  if  not  the  buyer,  at  least  the 
most  trusted  adviser  of  the  buyer.  Let  me  quote  a  contract 
note  given  in  Baker's  article  (loc.  cit.) : — 

"  Sold  to  Messrs.  1000  quarters  pale    English 

malt  @  39s.  per  quarter  of  336  lb.,  to  be   delivered   to 

with  a  guaranteed  laboratory  extract  of  90-5  lb. 

per  quarter  of  336  lb.  The  deliveries  to  be  of  substan- 
tially the  same  quality  as  the  sale  sample,  and  to  have  a 
colour  of  about  4  and  a  diastatic  power  35°.  The  deter- 
minations to  be  carried  out  under  the  conditions  laid  down 
by  the  Malt  .^alysis  Committee.  1905.  Any  variation 
in  the  extract,  should  it  exceed  0*75  lb.  per  quarter,  to  be 

allowed  for  either   by  us  or   by  Messrs.   ■ 

in  proportion  to  the  price  per  quarter." 

Now  the  very  attempt  to  frame  such  a  form  of  contract 
is  a  recognition  that  malting  more  and  more  tends  to 
become  as  frankly  competitive  an  industrj'  as  say  the 
engineering  trades.  As  such  free  competition  seems 
inevitable  and  imminent,  it  is  important  that  a  form  of 
contract,  satisfactory  to  all  parties  concerned,  be  arrived 
at  with  the  least  possible  delay.  The  best  maltsters  will 
welcome  anything  which  secures  them  payment  for  striving 
to  meet  the  brewer's  exact  requirements,  etfoits  which 
before  the  days  of  open  competition  were  rewarded  bj'  an 
uncertain  preference.  The  brewer  will  be  glad  to  know 
at  the  beginning  of  the  season  what  his  extract  will  cost 
him,  and  to  feel  that  his  contracts  are  so  framed  as  to 
make  it  the  maltster's  interest  to  deliver  up  to  sample  in 
other  respects  such  as  quality. 

It  is  because  I  think  that  Mr.  Baker's  form  of  contract 
fails  in  this  latter  respect  that  I  take  this  opportunity  of 
criticising  it.  It  is  true  that  certain  districts  produce 
barleys  which  in  turn  yield  malts  of  high  extract  and 
only  medium  quality,  as  that  term  is  usually  understood 
by  brcwer.s.  But  in  a  given  district  (and  a  maltster 
may  be  presumed  to  buy  most  of  his  barley  in  his  own 
markets)  extract  follows  quafity,  but  does  not  increase 
in  proportion  as  the  price  increases.  I  speak,  of  course, 
of  large  bulks  and  not  of  individual  small  parcels,  which 
may  seem  to  upset  my  general  statement.  To  come 
now  to  figures.  Mr.  Baker  ignores  a  difl'erence  of  0-75  lb. 
either  way,  and  seems  from  his  illustrations  to  regard 
double  this  amount  as  reasonably  to  be  expected.  His 
contract  provides  for  an  allowance  at  the  rate  of  4-8d. 
per  lb.  after  the  first  0-75  lb.  A  maltster  who  has  entered 
into  such  a  contract  may  deliver  up  to  samp'e,  submit 
to  a  penalty,  or  try  to  earn  a  bonus.  We  will  see  where 
his  immediate  advantage  lies.  My  own  experience  shows 
me  that  the  dilTerence  in  cost  to  the  raaltst<?r  between 
malt  having  an  extract  of  95  lb.  and  98  lb.  per  quarter 
may  well  be  2s.  6d.,  or,  say,  lOd.  per  lb.  ilr.  Baker 
allows  4*8d.  nominally,  in  practice  you  will  see  immediately 
much  less.  The  other  5d.  or  more  is  what  the  maltster 
has  to  pay  for  the  quality  which  accompanies  higher 
extracts,  and  he  caimot  afTord  and  is  not  likely  to  give 
this  away  to  people  who  cannot  appreciate  it.  We  will 
suppose  that  the  maltster  by  delivering  exactly  up  to 
sample  secures  to  himself  a  profit  P  ;  his  profit  if  he  delivers 
m'llt  of  the  extract  per  quarter  stated  in  the  left  hand 
colunm  will  be  as  much  more  or  less  than  P  a.s  is  stated 
in  the  right  hand  colunm. 


Extract  in  lbs.  ■  Keduced    Increased! 

per  quarter  of      cost  of       cost  of    Bonus. i  Penalty. 

malt  denvered.  I    barley.        barley. 


Profit. 


95-0 

]5d. 

_     1 

-3-6d. 

P  +  U-4d. 

95-75 

7-5d. 

— 

—     ' 

— 

P-f-    7-5d. 

96-5 

— 

— 

— 

— 

P 

97-25 

— 

-    7-5d. 

— 

— 

P-    7-5d. 

98-0 

1         ~ 

-15d. 

3-6d.  j 

P-Xl-4d. 
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I  think  it  will  be  agreed  that  Mr.  Baker's  form  of 
contract  puts  n  premium  on  ix>or  deliveries  ;  it,  in  fact. 
assesses  the  difference  in  value  between  two  maltsters' 
deliveries  at  Td.  when  their  cost  may  have  dilTcred  by 
2s.  tkl.  The  -difference.  Is.  lid.,  cannot  differ  much  from 
the  avcras??  profit  of  the  maltster  today,  and  may  exceed 
it.  Mr.  B;\ker  may  meet  me  by  sayins;  that  so  creat  a 
difference  in  value  would  be  rtvealed  by  other  indications. 
But  where  does  he  provide  for  this  in  his  contract,  excejit 
in  the  words  "'  of  substantially  the  same  quality  as  the 
sale  sample  "  ?  And  why  all  this  accurate  adjuslment 
of  extract  for  the  sake  of  Td.  if  the  larger  sun»  of  Is.  1  Id. 
is  to  be  covered  by  this  indefinite  clause,  and  adjustable 
only  in  the  old-fashioned  way.  by  arbitrary  allowance  ? 
In  practice  such  allowance  is  either  not  claimed  or  an 
extravagant  claim  is  jireferred.  In  the  old  days  a  sup- 
pressed claim  affected  the  preference  shown  to  the  maltster 
when  .seeking  to  renew  his  contracts.  But  if  malting 
is  to  be  com{''etitive.  we  must  discover  means  to  measure 
quality  no  less  accurately  than  extract.  With  the 
resean-hes  of  Beaven  and  the  Transactions  of  the  Guinne.ss 
Research  Laboratory  at  our  disposal,  perhaps  we  shall 
not  have  to  wait  long  for  a  method  based  on  some  of 
the  information  there  made  public. 

In  the  absence  of  such  a  method,  however.  I  would 
suggest  to  Mr.  Baker  that  quality  as  well  as  quantity  of 
extract  might  be  temporarily  secured  as  follows : — The 
allowance  of  0-75  lb.  either  way,  originally  intended  as 
a  concession  to  the  maltster,  to  be  discontinued,  and 
the  penalty  or  bonus  to  be  at  the  rate  of  lOd.  per  lb. 
per  quarter.  This  may  necessitate  raising  the  contract 
price,  or.  which  may  be  more  convenient,  lowering  the 
guaranteed  extract.  But  prices  may  be  left  to  adjust 
themselves,  ^^r.  Baker's  system  holds  out  a  preference 
to  the  man  who  shows  a  sample  superior  to  his  bidks  ; 
content  to  pay  a  penalty  and  sure  of  a  profit,  such  a  man 
can  afford  to  accept  a  low  price  and  spoils  the  market 
for  his  more  scrupulous  competitors.  The  modification 
I  suggest  avoids  this.  It  is  fair  to  suppose  that  Mi'.  Baker 
expects  to  receive  on  the  average  malt  which  is  0-75  lb. 
below  sample,  just  avoiding  a  penalty.  We  will  then 
•Mume  that  his  contract  note  is  modified  as  I  have  sug- 
(tested,  and  that  in  addition  the  guar.inteed  extract  is 
fixed  at  95-75.  Reconstrxicting  our  table  of  profits  on 
this  basis  we  get  the  following  result : — 


Extnrt  in  lU.  !  Reduced 
per  qiiarti>r  of      cost  of 
BuUt  deUvered.     bariey. 

Increased             1 
cost  of    Bonus.  Penalty. 
barley. 

Profit. 

94-25                 15d. 
95-0                     7-5d. 
9.5-75                      — 
»«-5                        — 
97-25                     — 

\ 

—  —         -15d. 

—  —        -7-5d. 

-  7-5(i.      7-5d.          — 
-   15d       15d.           — 

P 
P 
P 
P 
P 

On  this  Hystcm  the  maltster's  ])rofit  becomes  a  f.airly 
coii-rtant  quantity,  and  the  brewer  pays  for  what  he  receives 
in  quality  which  he  values,  and  does  not  pay  for  it  when 
it  i.H  lacking.  If  it  be  desired  to  place  a  prt-niium  on 
quality,  then  the  penalty  or  bonus  should  be  increa.'<ed  ; 
only  those  who  were  confident  of  their  ability  to  deliver 
high  class  material  would  tender. 

For  light  foreign  material  I  prefer  Mr.  Baker's  original 
form  of  contract,  for  we  have  no  reason  to  suppose  that 
the  extract  of,  say,  a  93-lh.  Smyrna  is  worth  more  per  lb. 
than  that  of  an  88-lb.  malt  of  similar  origin  and  general 
character. 

I  have  assumed  throughout  that  quality  is  valued  by 
the  brewer.  Certain  Bui  ton  firms  Htill  pay  high  prices 
for  barley  of  miperior  quality,  and  in  8[)ite  of  the  falling 
dividends  of  some  of  them.  I  should  be  .sorry  to  believe 
that  these  breweries  are  directed  with  any  lack  of  skill, 
commercial  or  technical.  If  their  management  is  as 
HOund  as  their  beer,  we  may  addufo  thf-  high  pricct  they 
pft>  as  evidence  that,  for  the  prrxluction  of  the  pale  and 
Ktof-k  ales  for  which  they  are  famous,  high-daf.s  material 
— even  at  very  high  price-* — may  find  economic  emj)loy- 
ment.  To  what  extent  quality  fan  \je  economically 
employed  in  the  j>roduftion  of  running  ales,  the  staple 
truie  of  London  and  of  thi.<t  country  generally,  is  a  question 


of  the  ntmost  importance  to  the  farmer  and  maltster 
no  less  than  to  the  brewer.  It  concerns  the  farmer, 
because  on  the  answer  depends  the  type  and  quantity 
of  barley  which  will  in  the  future  be  grown  in  certain 
districts  in  this  country.  It  concerns  the  maltster  because, 
till  answered,  he  finds  it  difficult  to  devise  a  uniform 
system  of  cost-keeping,  an  essential  in  a  business  which 
has  become  keenly  competitive  ;  the  cost  of  his  various 
grades  of  barley  he  knows,  but  the  relative  value  which 
the  brewer  will  put  upon  them  seems  largely  a  matter  of 
caprice.  And  it  concerns  the  brewer  because  he  cannot 
afford  to  use  39s.  malt  where  37s.  malt  would  serve 
equally  well  ;  still  less  can  he  afford  to  effect  a  temporary 
economy  by  substituting  37s.  for  39s.  malt  if  loss  of  trade 
is  to  result. 

To  the  experimental  breweries,  which  certain  far-seeing 
firms  have  established,  must  we  look  for  the  answer  to 
this  question.  And  the  answer  will  come  the  sooner 
if  the  chemist  is  taken  out  of  his  laboratory  and  consulting 
room,  and  given  a  large  measure  of  control  over  the- 
experimental  brewery,  and  allowed  to  apply  the  scientific 
method  to  the  problem  from  the  field  to  the  public  house, 
and  so  to  the  farmer's,  maltster's  and  brewer's  profit  and 
loss  accoimts,  to  which  lie  his  final  appeal  for  judgment 
as  to  his  helpfulness  to  the  industries. 

Discussion. 

Dr.  E.  R.  MoRiTZ  wrote:  To  that  part  of  the  paper 
which  refers  more  particularly  to  my  published  comnmnica- 
tionsltakeno  exception  ;  I  think  you  state  my  case  quite 
fairly.  There  are  two  points  raised  which  are  arguable  :  — 
1.  Does  forcing  necessarily  decrease  the  yield  of  malt 
from  barley  ?  2.  Is  forced  malt  objectionable  in  the 
brewery  ? 

Broadly  speaking,  the  forcing  system  does,  in  my 
experience,  diminish  the  yield.  Within  the  term 
"  forcing  "  there  can  be  comprised  many  modifications 
of  the  process,  and  by  some  of  these  it  may  be  possible 
to  put  through  a  lot  of  stuff'  and  yet  not  diminish  yield. 
I  think  I  could  devise  a  system  which  would  have  that 
result.  Still,  if  forced  malt  were  unobjectionable  as  a 
brewing  material,  it  would  pay  to  elaborate  the  system, 
so  as  to  combine  the  maximum  output  from  a  house^ 
with  a  yield  which  should  be  diminished  to  a  minimum. 

The  second  point  can  only  be  answered  satisfactorily 
by  long  and  varied  experience.  Conclusions  drawn  from 
the  result  of  a  few  parallel  brewings  in  which  only  one- 
material  is  changed,  should  be  accepted  with  the  greatest 
reserve. 

I  am  convinced  by  my  experience,  which  happens  to 
be  a  very  wide  one,  that  the  economy  which  could  be 
effected  by  forced  malt,  is  a  false  economy,  since  the  danger 
to  the  beer  would,  in  the  end,  be  more  prejudicial  to  the 
profit  and  loss  account  than  rigid  adherence  to  an  orthodox 
non-forcing  of  malt. 

I  can  quite  conceive  that,  in  certain  morbid  states  of 
brewing  affairs,  forced  malt  might  be  useful.  That, 
however,  proves  nothing ;  and  in  the  nine  years  which 
have  elapsed  since  I  f)ublished  my  paper  on  the  subject, 
I  have  seen  nothing  to  weaken  my  insistence  on  the  use 
of  malt  made  on  the  non-forcing  system. 

I  may  consider  the  term  "  forcing  "  to  be  an  unsatis- 
factory one,  and  I  should  protest  agamst  the  term  being 
emjjloyed  against  a  malt  merely  because  it  showed  some 
excess  of  ready  formed  soluble  carbohydrates  ;  nor  is  a 
malt  necessarily  to  be  absolved  from  the  reproach  of 
having  been  forced  because  the  carbohydrates  are  normal. 
It  is  quite  possible  to  get  an  excess  of  carbohydrates  with 
certain  barleys  merely  by  prolonging  the  fiooring  beyond 
the  needs  of  modification  ;  and  it  is  quite  possible,  when 
forcing  a  malt,  to  dodge  .any  excess  of  tho.se  bodies.  The 
best  test  for  forcing  is  the  flavour  of  malt,  but  the  carbo- 
hydrate test  is  of  great  value  when  taken  in  conjunction 
with  other  tests,  and  with  full  knowledge  of  the  malting 
characteristics  of  the  barley  which  has  been  used. 

Messrs.  .Julian  L.  Baker  and  H.  F.  Hulton  wrote: 
In  those  cases  involving  the  control  of  deliveries  of 
arranged  contracts  where  the  (irice  of  the  malt  is  already 
decided  on.  and  the  nature  of  the  barley  is  fixed  by  the 
"  Quality  "  clause,  our  scheme  operates  solely  to  secure 
reasonable  deliveries  as  regards  extract.     This  extract,  so- 
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far  as  can  be  seen,  is  only  adversely  affected  in  one  of  the 
three  followng  ways: — (1)  Excessive  moisture.  (2) 
Insufficient  modification.  (3)  Excessive  forcing  (assuming 
that  such  treatment  moans  loss  of  extract).  The  brewer 
neither  asks  for  nor  expects  extracts  above  the  guaranteed 
figure  ;  his  willingness  to  pay  for  excess  extract,  if  obtain- 
able, only  being  evidence  that  he  does  not  regard  such 
extract  as  being  of  inferior  quality,  when  obtained  from 
one  and  the  same  type  of  barley.  While  keeping  strictly 
to  the  same  barley,  the  extract  from  it  sometimes  varies 
between  fairly  wide  limits,  according  to  the  skill  of  the 
maltster,  and  if,  as  is  presumably  the  case,  the  sale  sample 
represents  a  well-made  piece,  om-  scheme  puts  a  premium 
on  the  exercise  of  that  skill,  by  penalising  inferior  deliveries. 
It  cannot  be  to  the  financial  interest  of  the  maltster  to 
supply  at  the  rate  of  4"8d.  per  lb.,  extract  which  has  cost 
him  in  superior  barley  an  extra  lOd.  per  lb.  to  .secure. 

JMr.  Jones'  objections,  we  submit,  only  apply  to  the 
formation  of  a  contract.  We  venture  to  sum  up  his  conten- 
tion brieHy,  and  we  think  justly,  as  follows: — Under 
Mr.  Baker's  scheme,  in  the  long  run,  the  malt.ster  can  only 
assure  himself  of  a  profit  by  sub.stituting  (in  future 
deliveries)  for  the  barley  sho^vn  in  his  sale  sample,  another, 
which  has  cost  him  so  much  less  than  the  original,  that 
after  he  has  paid  his  penalty  for  deficient  extract,  he  may 
still  be  in  pocket.  In  the  first  place,  a  substitution  would 
be  a  distinct  infringement  of  the  "  Quality  "  clavise,  but 
it  is  the  business  of  the  brewer  to  look  after  his  own 
interests.  In  the  meanwhile,  consistently  low  deliveries 
would  be  looked  upon  with  suspicion,  and  although 
yielding  an  immediate  monetary  set-oft'  to  the  brewer, 
would  prove  no  inducement  to  the  renewal  of  the  contract. 
In  fact,  in  cases  where  the  malt  supplied  was  apparently 
satisfactory  and  showed  no  evidence  of  careless  manu- 
facture, and  yet  gave  extracts  much  below  the  guaranteed 
figure,  such  deficiency  by  itself  might  well  be  taken  as 
sufficient  evidence  ot  substitution,  and  would  justify  a 
refusal  of  the  delivery  under  the  "  Qualit}'  "  clause. 

A  sentence  embodying  this  could  be  added  to  the  sale 
note  if  this  species  of  fraud  was  widely  practised.  After 
all,  the  real  bone  of  contention  is  that  evasive  thing  (as 
measurable  in  figures)  "  Quality."  Mr.  Jones  himself 
admits  its  non-existence  in  the  case  of  Smyrna  malt,  but 
continues  his  belief  in  it  as  regards  English,  on  the  gi'ounds 
that  certain,  though  by  no  means  all,  successful  brewers 
still  pay  for  it  as  a  thing  apart  from  extract.  That 
"  Quality  "  does  not  always  follow  extract,  however,  he 
also  admits,  though  his  figures  in  the  two  tables  are  based 
on  the  assumption  that  the  one  is  an  absolute  function 
of  the  other  at  the  fixed  rate  of  lOd.  per  lb.  This  state- 
ment we  are  not  inclined  to  admit.  Neither  can  we 
accept  the  modification  of  our  scheme  suggested  by 
Mr.  Jones,  for  we  do  not  believe  it  would  be  practicable. 
The  method  of  estimating  extract  is  not  susceptible  of  the 
refinement  necessary  to  make  the  suggested  alteration  a 
workable  one.  It  certainly  would  not  tend  to  harmonious 
relations  between  buyer  and  seller  to  have  large  sums 
changing  hands  in  connection  with  differences  represented 
by  tenths  of  a  lb.  of  extract.  Again,  the  suggestion  that 
the  adoption  of  this  scheme  may  necessitate  raising  the 
contract  price  or  lowering  the  guaranteed  extract,  .seems 
to  discredit  the  value  of  the  figure  of  lOd.,  and  render  it 
pm-ely  artificial. 

The  idea  which  was  originally  put  forward  by  one  of  us 
is  by  no  means  to  be  regarded  as  incapable  of  improve- 
ment, for  no  doubt  a  difference  of  Gd.  or  1  s.  a  quarter  can 
be  detected  in  barlej',  5'et  in  malt  this  is  rarely  the  case. 
Greater  opportunities  existed  for  substitution  of  a  cheaper 
barley  in  malt  contracts  before  any  analytical  control  of 
the  deliveries  was  formulated,  than  at  the  present  time. 
Our  proposition  affords  some  measure  of  protection  to  the 
brewer. 

Mr.  C.  F.  Richardson  said  a  brewer  might  have  all 
the  tests  he  liked,  but  beyond  that  of  extract  or  perhaps 
colour,  he  could  not  rely  upon  any  one.  He  never  would 
do  well  or  have  a  guarantee  of  getting  the  quality  he 
required  unless  he  repo.sed  confidence  in  the  maltster. 
There  were  plenty  of  maltsters  who  would  do  their  best  to 
attain  to  the  brewer's  requirements  without  faking  a 
sample. 

Mr.  R.  M.  Morris  said  they  had  all  experienced  the 


difficulties,  if  they  were  difficulties,  stated  in  Mr.  Jones' 

paper,  and  they  were  all  the  better  for  the  difficulties 
raised  by  the  chemists.  As  far  as  he  and  the  firm  he 
represented  were  concerned,  they  felt  grateful  to  the 
scientific  side,  for  they  were  better  maltsters  in  every 
respect  than  they  were  20  years  ago.  With  regard  to  the 
particular  question  of  extract  on  which  Mr.  Baker  had 
replied  to  Mr.  Jones,  his  firm  had  found  that  so  far  as  they 
were  concerned,  it  had  worked  well.  The  forcing  of  malt 
was  almost  as  big  a  bombshell  as  the  arsenic  scare,  and 
they  all  had  to  relearn  their  business.  He  agreed  with  a 
good  deal  of  what  Mr.  Jones  said,  and  also  with  Dr.  IMoritz, 
but  thought  it  was  safer  to  take  the  happy  medium  when 
there  was  a  great  deal  of  truth  on  both  sides. 

Mr.  W.  A.  Warwick  said  he  had  knowTi  cases  in  which 
the  quality  of  the  material  used  had  been  of  the  highest, 
but  the  beers  had  not  been  a  success.  He  had  also  known 
instances  in  which  the  malt  had  not  been  of  the  highest 
quality,  but  the  beers  had  been  a  success.  It  was  a  point 
worth  considering  as  to  how  far  quality  produced  the  better 
class  article  than  beer  produced,  say,  from  inferior  malt 
made  from  inferior  barley  \vithin  limits,  which  had  been 
manufactured  on  strictly  scientific  lines  and  on  lines 
which  the  brewer  required.  How  far  was  it  possible  to 
produce  sound  beer  from  malt  giving  an  extract  of  94 
or  95,  malted  from  barley  of  moderate  quality  ? 

Mr.  H.  G.  Branson  complained  that  there  was  no 
uniformitj''  in  malt  analysis.  Malts  were  analysed  by 
different  men  and  different  reports  were  received  from  all, 
and  maltsters  did  not  know  how  to  work.  There  ought  to 
be  a  standard  method  of  analysing  malts. 

Mr.  H.  Ryder  said  he  completely  agreed  with  the  last 
speaker  about  the  discrepancies  which  occurred  in 
chemists'  a  laly-ses  of  malt.  As  to  the  question  of 
extract.  Mi'.  Jones  had  said  there  was  a  large  difference 
between  J  lb.  one  way  or  the  other,  but  what  was  the 
difference  between  the  value  of  that  extract  ?  The  quality 
of  extract  was  not  so  much  from  the  commercial  point  of 
view  as  the  value  to  the  brewer.  Extract  was  an  elastic 
term.  They  could  brew  their  malts  for  more  extract  or 
for  less.  A  brewer  brewing  beers,  however,  for  keen 
competition  did  not  rely  on  the  actual  quantity  of  the 
extract  as  the  quality. 

Ml-.  Jones,  in  reply,  said  that  Dr.  Moritz  seemed  to 
agree  that  forcing  might  give  the  maltster  good  yields. 
It  was  unfortunate  that  the  term  "  forcing  "  had  never  been 
sati.sfactorily  defined,  which  no  doubt  accounted  for  the 
occasional  condemnation  of  a  sample  made  on  what  would 
be  called  correct  lines.  He  did  not  plead  the  cause  of 
forced  malt  and  had  an  open  mind  as  to  its  use.  But  as 
he  knew  it  to  be  economical  in  production,  and  sometimes 
satisfactory  in  use,  he  had  thought  it  worth  while  to  suggest 
that  the  unqualified  condemnation  of  it  had  proceeded  too 
far.  The  increase  in  yield  might  well  exceed  2  per  cent.. 
and  the  resulting  malt  be  quite  satisfactory  for  some 
purposes  ;  and  the  increased  yield  was  the  least  part  of 
the  economy  effected  by  the  process,  ilr.  Briant's 
contribution  to  the  discussion  of  a  paper  by  Messrs.  Baker 
and  Dick  (J.  Inst.  Brewing,  1905,  372)  on  the  "  Steeping 
of  Malting  Barleys,"  was  an  instance  of  the  operation  on 
progress  of  the  prevailing  view.  Aeration  was  becoming 
the  rule  in  Germany,  but  in  the  light  of  Mr.  Briant's 
warning  British  maltsters  would  be  slow  to  adopt  it. 
Mr.  Baker  attributed  to  him  an  admission  that  "  quality  " 
was  non-existent  in  light  foreign  malt,  and  an  assumption 
that  it  had  existence  in  English,  and  that  it  was  an 
"  absolute  function  of  the  extract  at  the  fixed  rate  of  lOd. 
per  lb."  He  could  find  no  grounds  in  his  ])aper  for 
attributing  such  views  to  him.  But  he  did  know  that  most 
brewers  placed  a  value  on  quality,  that  in  a  given  district 
in  England  quality  was  usually  accompanied  by  higher 
extract,  and  he  believed  his  suggested  form  of  contract 
would  be  preferred  to  Mr  Baker's  by  those  brewers  who 
appreciated  quaHty,  and  bv  maltsters  who  appreciated  its 
price.  The  price  per  pound  of  extract  beyond  95  lb.  per 
quarter  was  clearly  not  fixed  at  lOd.  or  any  other  .sum  for 
two  districts  or  two  seasons,  and  his  suggestion  was  but  a 
makeshift,  but  be  believed  it  to  be  an  advance  on  Mr. 
Baker's  original  proposal.  Jlaltsters'  profits  could  not 
be  much  further  reduced,  and  if  under  his  scheme,  with  its 
heavier  penalties,  the  maltster  was  to  receive  as  much  as 
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he  did  for  the  si»me  article  under  Mr.  Baker's  scheme,  it 
was  clear  that  the  nominal  or  contract  price  would  have 
to  be  raised  or  the  iruarantoed  extract  lowered.  l>ut  this 
did  not  discredit  his  scheme,  as  Mr.  Baker  supposed. 
Mr.  Trotman's  suggestion  might  not  at  tirst  sight  couimend 
itself  to  some  maltsters,  but  he  Siiw  no  serious  objection  to 
it  :  a  brewer  sharing  Mr.  Baker's  views  luight  do  so  no 
doubt.  He  agreed  with  Mr.  Branson  and  Mr.  Ryder  that 
much  inconvenience  had  formerly  been  caused  by  the  lack 
of  uniformity  in  analysis.  This  was  avoidable  to-day, 
however.  One  had  only  to  ask  one's  chemist  to  use  the 
methods  laid  down  by  the  Malt  Analysis  Committee.  1905, 
and  to  state  on  his  report  that  these  methods  had  been 
adopted. 


Sydney  Section. 

Meeting  held  at  Sydiuij,  on  Wediusday,  yorembcr  14.  1906. 

UR.    R.    GREIG-SMITH    IN    THE    CH.\IE. 

THE  FIXATION  OF  XITROGEX  BY  THE  XODULE- 
FORMER. 

BY    R.    GREIG-SMITH,    D.SC. 

Daring  the  past  few  years,  a  renewed  interest  has  been 
awakened  in  the  application  of  bacterial  cultm-es  of  the 
nodule-former  to  lejruminous  crops,  chief!}-  by  the  work  of 
Moore,  who  endeavou.ed  to  show  that  the  media  emploj^ed 
for  the  growth  and  conveyance  of  the  bacteria  had  been 
too  nutritious,  and  the  micro-organisms  had  in  con- 
sequence become  enfeebled.  By  accustoming  them  to 
a  {)oor  medium  and  keeping  them  there,  he  claimed  that 
they  remained  more  vigorous  and  more  capable  of  fixing 
atmosjiheric  nitrotren.  The  reasoning  appears  to  be 
Bound,  and  the  results  of  the  American  experiments, 
as  recorded  by  Moore,  favour  the  idea.  I  believe,  how- 
ever, that  European  tests  have  not  been  so  decisive,  while 
Australian  e.xperiments  have  been  negative. 

It  may  be  said — for  one  does  not  know  in  detail  the 
methods  adopted  by  the  various  manufacturers  of 
■■  nitragin  '' — that  cultures  of  bacteria  for  application 
to  a  {tarticular  crop  have  been  grown  from  a  micro- 
orfirani.«m  originally  isolated  from  a  nodule  on  the  root  of 
a  plant  of  the  same  crop,  and  furthermore,  that  it  has  been 
•aramed  that  all  the  bacteria  in  the  nodules  have  the 
•ame  acti\nty.  It  is  true  that  experiment  may  ju.stify  this 
aMnmption.  but  by  the  time  that  the  test  has  been  com- 
pleted, the  microbe  may  have  lost  its  potency.  If,  however, 
we  doubt  the  assumption,  we  realise  that  we  know  very 
little  about  the  microbe,  and  that  until  we  know  more, 
we  cannot  hope  to  advance  very  far  in  being  able  to 
explain  it.t  variability  or  to  utilise  it  advantageously  in 
•griculture.  In  con.sidering  the  properties  of  the  microbe, 
we  are  met  by  the  po.ssibility  that  it  may  not  be  capable 
of  fixing  nitrogen,  per  up,  that  it  may  act,  as  it  were, 
by  Kuggextiim,  providing  a  something  which  enables 
the  celU  of  the  nodule  or  of  the  plant  to  do  the  fixation. 
Some  colour  was  lent  to  this  idea  by  the  fact  that 
Beijerinrk  and  a  numlxr  of  other  investigators,  including 
myiielf,  could  not  prove  a  fixation  in  artificial  culture. 
On  the  other  hand,  .Maze  (1H98)  showed  that  a  fixation 
did  occur,  and  Kincc  that  time  it  has  been  confirmed  by 
Moore  and  by  I^ihnis  (both  in  VM)5).  I  have  recently 
been  able  tn  rorrolKiratc  the  results  of  these  workers 
and  to  indicate  under  what  conditions  the  fixation  occurs! 
y,.  ,.,,.. ,,..ip^tii  have  Wouifht  out  certain  jioints  in  the 
r  -f  the  microbe  that  ought  to  be  conHJdered  in 

•«  f'acterium  for  the  pieparation  of  trade;  cultures. 

Tbe  reaearchen  hav»»  been  contributed  in  detail  to  the 
Proreedhifni  of  the  Linnean  Sr»riety  of  New  South  Wales 
for  IDOfi.  but  an  they  may  not  l»e  readily  accessible  to  all 
who  arc  int^rrrmted  in  the  Mibject,  I  take  this  opportunity 
„i  i.r.n  „,.-,  \M>Uirc  a  wider  circle  of  readers  the  results 
-  and  the  cf/nclunions  to  which  I  have  been  led 
r*  .':'•  functirjnM  and  activities  of  the  niicrob*-. 

Ihe  rfiicroMcofiical  examination  of  w,ctions  of  the  root- 
nodule*  on  the  majority  of  leguminous  plants  shows 
vUetching  from  cell  to  cell,  rtructurea  known  as  "  infection! 


threads."  These  have  been  shown  to  consist  of  slime, 
and  to  contain  imbedded  in  them  the  nodule  bacteria. 
After  a  time  the  .•^linie  disappears,  and  the  microbes  appear 
free.  If  these  bacteria  are  transferred  to  an  artificial 
saccharine  medium,  they,  as  a  rule,  produce  slime  readily. 
From  the  fact  that  slime  is  formed  immediately  after 
the  isolation  of  the  bacteria,  we  can  reason  that  it  is  being 
continually  formed  by  the  living  microbes  within  the 
nodules.  Even  the  absence  of  an  infection-thread  in  the 
tissues  of  the  lupin  nodules  does  not  indicate  that  the 
bacteria  are  incapable  of  forming  these  structures,  for  I 
have  isolated  lupin  bacteria  and  have  seen  the  threads 
produced  by  them  in  acidified  media.  After  a  time  the 
tlu-eads  lost  their  sharp  outlines,  and  the  bacteria  appeared 
as  felted  chains  of  the  irregular  forms,  known  as  bacteroids. 
Since  the  essential  constituent  of  the  slime  is  made 
gelatinous  by  acids,  it  is  probable  that  the  presence  of 
the  slime  as  an  infection-thread  in  the  j'oung  nodule  is 
made  visible  by  the  acid  of  the  nodular  sap,  and  its  dis- 
appearance is  occasioned  by  the  secretion  of  a  substance 
by  the  microbes  wluch  slowly  softens  the  toughened  slime. 
Certain  races  of  the  bacterium  undoubtedly  secrete 
enzj'mes,  which  digest  the  slime  after  its  formation  in 
artificial  cultiu-e. 

But  the  main  point  to  be  observed  is  that  the  bacteria 
can  and  do  form  slime  within  the  nodule,  and  as  it  is  not 
exuded,  it  must  be  utilised.  We  have,  therefore,  in  the 
slime  a  product  of  the  bacterium,  which  is  in  all  probability 
advantageous  to  the  plant. 

The  great  majority  of  the  bacteria  in  the  nodule  are 
dead  (about  99-8  per  cent.),  but  still  there  are  probably 
enough  living  cells  (about  one  and  a  qu.arter  millions  in  a 
nodule  one-eighth  of  an  inch  in  diameter)  to  maintain 
an  active  formation  of  products.  As  the  dead  bacteria 
colour  deeply  with  the  ordinary  aniline  stains,  we  know 
that  they  are  not  in  process  of  solution,  and  therefore 
that  the  actively  growing  plant  cannot  be  benefited 
by  the  intra-bacterial  albuminoids,  as  some  WTiters  would 
lead  us  to  believe.  The  living  bacteria,  when  transferred 
to  artificial  media,  exhibit  differences  in  their  slime- 
forming  capacities.  Some  do  not  produce  it  upon  any 
kind  of  artificial  medium,  others  do  not  do  so  immediately, 
but  may  be  induced  to  form  it  by  repeated  and  rapid 
transference  upon  suitable  pabula.  The  majority  form 
more  or  less  slime  upon  all  kinds  of  saccharine  media, 
but  a  few,  while  producing  it  upon  artificial  media  with 
a  plant  basis  (e.g.,  saccharose-bean-agar),  refuse  to  do  so 
upon  an  entirely  sjTithetic  medium.  Thus  the  slime- 
forming  function  is  variable.  It  is  furthermore  variable 
in  its  persistence.  An  optimum  formation  can  only  be 
maintained  with  the  majority  of  the  races  of  the  microbe 
by  keeping  up  a  rapid  growth  (transfers  made  at  least 
twice  a  week).  The  minority  do  not  appear  to  be  quite 
so  sensitive  in  this  respect.  The  most  sensitive  are 
those  which  readily  secrete  slime-digesting  enzymes. 

Some  of  my  best  slime-forming  races  were  examined  to- 
see  if  a  fixation  of  nitrogen  had  taken  place,  and  I  found 
that  a  gain  had  occurred.  The  fixation  is  so  small,  however, 
that  it  is  necessary  to  continue  the  experiments  for  three 
weeks  or  a  month,  at  the  end  of  which  time  the  amount 
gained,  after  making  due  allowance  for  original  nitrogen, 
&c.,  by  check  tests,  is  equivalent  to  from  0-15  to 
0-6  c.c.  of  tenth  normal  alkali  per  20  c.c.  test,  that  is  to 
say,  from  1  to  4  mgrms.  of  nitrogen  per  100  c.c.  of  medium. 
In  my  results,  I  have  always  expressed  as  zero  an 
equivalent  of  less  than  1  mgrm.  The  gain  is  small, 
but  it  was  repeatedly  obtained,  and  there  can  be  no 
doubt  that  the  bacterium  is  capable  of  fixing  atmospheric 
nitrogen  under  the  same  conditions  that  ensure  tbe 
formation  of   slime.     Under  conditii  ns  which   hinder   or 

1)rcvent   slime-formation,    such    as    an    imsuitablo    carbo- 
lydrate,  there  is  little  or  no  fixation  even   when  there 
is  a  proliferation  of  cells.     Conversely,  conditions  which 
favour  the  production  of  slime,  such  as  the  presence  of 
another    bacteria    (e.g.,    Bac.    Icvanifoimans,    which    can 
neither  fix  nitrogen  nor  form  slime  from  dextrose,   the- ^H 
sugar    generally    employed),    also    increase    the    fixation.  ^H 
The  individual  t<'sts  did  not  show  that  the  gain  was  pro-  ^" 
portional  to  the  formation  of  slime,  but  this  could  probably 
be  accotmttid  for  by  the  comparatively  large  experimental 
error,  the   variation   in   the   gum-content   of   the   slimes^ 
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and  a  more  or  less  autodigestion.  By  collecting  the 
results,  however,  and  taking  averages,  the  relation  between 
these  two  functions  became  evident.  This  is  shown  in 
the  following  table  : — 


Nitrogen  gained,  mgrms. 

Slime  formed,  grms 

Number  of  tests  included 


0-0 

1-0 

2-0 

3-0 

2-6 

5-7 

7-1 

8-6 

16 

14 

16 

7 

1 

I  have  a  recollection  that  some  'WTiter  advanced  the 
idea  that  fixation  could  only  occur  in  the  acid  tissues 
of  the  nodule.  Such  is  not  the  case,  for  my  experiments 
showed  that  fixation  took  place  when  the  bacteria 
were  on  a  medium  originally  and  permanently  alkaline. 
Indeed:  from  my  work  I  see  no  reason  why  this  micro- 
organism should  not  be  credited  with  the  power  of  being 
able  to  gather  nitrogen  from  the  air  during  its  sojourn  in 
the  soil.  A  source  of  carbon  is  necessary,  but  this  is  also 
required  by  othersoil  bacteria,  e.q.,  Azotohacler chruococcum, 
that  are  credited  with  this  important  function.  In  arti- 
ficial media,  Azatoboctcr  and  lihizohium  legiiminosarum, 
the  nodule-former,  make  a  powerful  combination. 

The  importance  of  the  slime  is  now  apparent,  and  the 
consideration  of  its  properties  might  tell  us  something 
more  about  its  uses,  while  the  investigation  of  the  physiolo- 
gical activity  of  the  microbe  would  probably  tell  us  much 
concerning  the  formation  of  slime  and,  inferentially, 
of  the  fixation  of  nitrogen. 

With  regard  to  the  nature  of  the  slime,  I  have  shown 
that,  like  all  bacterial  slimes,  the  essential  constituent  is 
a  gum,  which  may  be  obtained  from  it  by  a  method  already 
described  (this  J.,  1904,  105).  It  is  soluble  in  water 
and  becomes  gelatinous  upon  treatment  with  acids. 
As  a  rule,  the  solutions  are  more  or  less  gelatinous,  but 
this  may  have  been  partly  or  entirely  caused  by  the  acid 
in  the  faintly  acid  slimes  during  the  preparation  of  the 
gum.  The  chemical  reactions  of  gums  prepared  from 
slimes  that  were  produced  by  several  races  of  the  bacterium 
were  much  the  same,  while  the  decomposition  products 
were  identical.* 

There  is  a  bacterium.  Vibrio  denitriftcans,  Sewerin, 
which,  while  it  is  morphologically  the  same  as  the  nodule- 
former,  acts  in  an  opposite  manner  and,  as  its  name 
implies,  converts  the  combined  nitrogen  of  nitrates  into 
nitrogen  gas.  It  also  produces  slime  on  saccharine  media, 
and  the  gum  obtained  therefrom  is  identical  with  that  from 
the  nodule-former.  From  this  we  infer  that  the  formation 
of  the  irregular  bacteroidal  forms  has  no  relation  with  the 
fixation  of  nitrogen  as  some  writers  suppose  and  that 
their  formation  is  a  function  of  the  chemical  nature  of 
the  gum,  a  condensation  product  of  which  constitutes 
the  capsule  of  the  bacterium.  The  bacteroids,  like  the 
infection-threads,  probably  result  from  the  action  of  the 
acid  of  the  sap,  or  that  formed  by  the  microbes  in  artificial 
media,  toughening  the  capsule  and  preventing  the  ready 
separation  of  the  intracapsular  contents. 

The  sugars  obtained  from  the  gum  by  hydrolysis  are 
the  same  as  those  derived  from  the  carbohydrate  of  the 
nucleoproteid  molecule  of  Donalium  puUulans,  and 
possibly  of  the  nucleoproteids  of  higher  plants.  According 
to  Kosscl.  the  carbohydrate  of  certain  nucleoproteids  is 
hydrolysed  to  glucose  and  a  pentose.  The  absence  of  a 
definite  name  for  the  pentose  raises  the  suspicion  that 
the  gum  in  question  had  been  incompletely  investigated, 
and,  indeed,  it  is  possible  that  the  production  of  furfural 
had  been  taken  as  indicating  the  pentose.  Since  gums 
which  give  galactose  as  the  only  recognisable  sugar 
also  yield  furfural,  this  test  for  the  pentoses  is  of  no  value 

*  A  strong  solution  (mucilage;  of  the  sum  is  coagulated  by 
alcohol,  basic  and  ammoniacal  lead  acetates,  ferric  chloride, 
phosphotungstic  acid,  and  by  copper  sulphate,  followed  by 
potassium  hydrate.  .Veutral  lead  acetate  or  barium  hydrate 
produces  a  clot,  a  precipitate,  or  a  cielatinisation.  Tannic  acid 
gives  an  opalescence,  and  no  reaction  is  obtained  witli  copper 
sulphate,  fehling's  solution,  ammonio-copper  hydrate,  mill-,  of 
linic,  silver  nitrafce  or  iodine. 

The  gum  is  optically  active,  and  may  be  either  dextro-  or 
la-vo-rotatory  ;  that  from  three  races  of  "the  bacterium  had  the 
specific  rotations  ru]i,  =  -  31-75'', -t-29-7''  and  +.3^■7^  It  is 
easily  hydrolysed  by  5  per  cent,  sulphuric  acid  to  a  mixture  of 
dextrose  and  galactose,  the  former  of  which  preponderates. 
Furfural  is  given  off  during  hydrolysis. 


by  itself.    Indeed,  all  bacterio-vegetable  gums  and  possibly 

all  other  gums  contain  a  greater  or  less  amount  of  those 
indefinite,  reducing  substances  which  have  been  named 
furfuroids.  There  is  therefore  reason  to  believe  that 
the  gum  of  Bhizobium  is  peculiarly  adapted  for  building 
up  the  nucleoproteid  molecule. 

As  in  the  case  of  all  the  bacterial  slimes  that  I  have 
examined  this  slime  is  nitrogenous,  and  even  after  being 
purified  by  repeated  precipitation  from  aqueous  solution  by 
alcohol  the  gum  still  contains  nitrogenous  material.  In  one 
case,  for  example,  0'73  per  cent,  of  nitrogen  was  found  in 
the  dry  ash-free  gum.  Since  the  bacterium  can  fix 
atmospheric  nitrogen,  and  since  the  sUme  is  nitrogenous 
while  the  dead  bacteria  of  the  nodule  are  not  in  process 
of  solution  during  the  active  growth  of  the  plant,  it  is 
evident  that  it  is  by  means  of  the  shme  that  the  host-plant 
is  benefited,  and  that  probably  both  nitrogenous  matter 
and  carbohydrate  serve  to  bmld  up  the  nucleoproteids 
of  the  higher  plant. 

The  formation  of  nodules  by  the  bacterium  need  not  be 
considered  as  the  result  of  an  irritating  parasitic  action 
of  the  micro-organism  as  some  writers  imagine,  but 
rather  as  the  consequence  of  the  production  of  nutrients 
at  that  place,  the  cells  in  the  immediate  vicinity  of  the 
microbe  being  better  nom-ished  and  therefore  growing 
faster  than  others  at  a  distance.  The  bacterium  is  no 
parasite ;  there  is  a  true  symbiosis  between  it  and  the  plant. 
The  latter  supplies  the  saline  and  carbohydrate  nutrients, 
while  the  former  elaborates  a  nitrogenous  slime  which 
is  utilised  by  the  plant. 

The  bacteria  are  not  restricted  to  the  nodule,  but  may 
be  found  at  other  places.  I  have  isolated  them  from  the 
stems  of  lupins,  but  when  taken  from  these  relatively 
very  acid  places,  they  are  incapable  of  forming  slime, 
although  by  appropriate  treatment  they  can  be  induced  to 
regain  some  of  the  power  which  they  had  lost. 

The  production  of  shme,  which  can  be  measured  with 
the  balance,  enabled  the  physiological  activities  of  several 
races  of  the  bacterium  to  be  investigated  with  some  degree 
of  precision.  I  use  the  term  "  bacterium  "  in  a  general 
sense,  for,  thanks  to  having  been  able  to  examine  the 
microbe  while  producing  slime  luxuriantly  (when  it  was, 
so  to  speak,  "  plump  "),  I  have  been  able  to  show  that  it  is 
a  compound  organism,  allied  to  Leitconosloc  or  the 
Streptococcus  and  consisting  of  cocci  contained  within  a 
rod-.shaped  or  branching  capsule.  On  this  account,  I 
still  prefer  to  name  it  by  Frank's  designation,  Mhizobiam 
leguiiiinnsarum,  rather  than  by  Beijerinck's  Bacillus 
radicicola  or  Pseudomonas  rndicicola  of  some  American 
workers. 

For  the  formation  of  slime  a  source  of  carbon  is 
essential,  anditmay  beeitherdextrose.laevulose,  saccharose, 
maltose,  or  mannit.  Glycerin  will  also  serve,  but  lactose 
is  a  very  poor  nutrient.  The  use  of  whey,  therefore,  as 
a  basis  for  the  preparation  of  a  medium  would  probably 
lead  to  disappointment.  Although  there  is  no  necessity  for 
supplying  a  source  of  nitrogen,  still  for  a  luxuriant  and 
rapid  production  of  slime  it  is  advisable  to  add  some 
nitrogenous  substance ;  asparagin  and  nitrate  are  best, 
peptone  and  urea  are  good,  while  ammonium  salts,  such 
as  the  phosphate  and  sulphate,  are  bad  xmless  organic 
salts  are  present. 

The  majority  of  the  races  showed  individual  differences 
in  response  to  the  action  of  single  nutrients,  which  showed 
that  they  were  physiologically  different.  It  was  curious 
that  three  races  from  Krai,  of  Prague,  viz.,  lupin^  pea,  and 
bean,  occupied  a  group  by  themselves  ;  there  was  very 
little  difference  between  them,  and  they  differed  greatly 
from  my  Australian  races.  This  may  have  been  on 
account  of  their  having  lost  their  original  slime-forming 
power  and  having  been  induced  to  regain  it  under  labora- 
tory conditions.  This  is  quite  in  keeping  with  my  work 
upon  other  gum  bacteria,  the  conclusions  from  which 
have  led  me  to  believe,  and,  indeed,  one  infection  experi- 
ment clearly  brought  it  out,  that  the  host-plant  can 
bring  about  an  alteration  in  the  gum-forming  faculty  of 
a  bacterium  lodging  in  its  tissues,  and  cause  it  to  produce 
a  particular  kin!  ofgum.  The  majority  of  the  bacteria 
which  are  responsible  for  the  production  of  the  vegetable 
gums  belong  to  a  group  of  microbes,  and  when  this  is 
considered  in  relation  with  the  action  of  the  host-plant, 
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we  have  the  possibility  that  there  is.  or  was,  one  original 
race  or  tyj>e. 

It  is  beheved  that  the  bacteria  fri>in  the  nodules  of  one 
species  of  plant  are  identi<'al.  and  this  was  i>artly  borne 
out  in  my  ex^x^rinient*.  Races  taken  from  the  nodules 
of  field  jxvis  in  March  and  tX'tober  were  j)hys!ologically 
similar.  The  «ame  could  Ih>  said  about  races  taken  from 
the  mxiules  of  a  single  plant.  Kol>inia  pscudacacia.  But 
the  pta  race  from  Kr;il  was  alx^olutcly  different  from  the 
Australian  }iea  races,  and  I  have  obtained  many  races 
from  the  blue  lupin,  (.hie  of  these  ctcw  well  upon  vege- 
table nux^ia,  but  not  at  al!  upon  synthetic  media,  and  I 
have  obtained  other  three  distinct  races  from  a  sivgle 
nodule.  There  is,  therefore,  no  rule  in  the  matter,  and 
a  bicteriuni  taken  from  a  notlule  may  or  may  not  be 
identic^tl  with  it.<s  companions. 

The  optimum  temperature  for  the  production  of  slime 
is  about  "22°  C".,  but  a  Robinia  race  was  exceptional  in 
having  an  optinmm  of  '2'^  C.  A  neutral  or  slightly 
alkaline  medium  is  most  favourable,  but  slime  can  still 
be  jircxiu<.ed  \\Y>on  a  medium  containing  originally  0'033  per 
cent,  of  phosphoric  acid,  and  probably,  finally,  about 
0O66  per  cent,  of  acid  calculated  as  phosphoric.  In  one 
case,  a  Robinia  race,  the  slime-formation  was  still  active 
with  0<>5  jXT  cent,  of  phosphoric  acid  in  the  original 
medium.  .An  exception  to  the  rule  that  an  alkaline  medium 
is  best  was  foimd  in  a  race  isolated  from  tlic  blue  lupin. 
It  was  acidophile,  inasmuch  as  it  formed  very  little  slime 
upon  slightly  alkaline  media,  while  a  luxuriant  formation 
was  obtained  upon  media  originally  neutral,  but  soon 
becoming  acid. 

Since  the  jwwer  of  fixing  atmospheric  nitrogen  is  bound 
up  with  the  formation  of  slime,  there  is  little  wonder  that 
there  have  been  failures  with  the  trade  cultures,  for 
although  sugars,  such  as  saccharose  and  maltose,  and 
other  carbonaceous  substances,  such  as  mannit  and 
glycerin,  have  been  used  in  the  culture  media,  the  forma- 
tion of  slime  as  a  symptom  of  the  ])otency  of  the  bacterium 
has  not  hitherto  been  demonstrated,  and  consequently 
no  sjiecial  means  have  been  adopted  for  maintaining  this 
function.  Furthermore,  since  we  have  had  no  mean.s  of 
dcterminine  the  nitrogen-fixing  power,  the  media  used 
for  propatrating  the  microbes  may  have  been  faulty,  as. 
for  example,  the  whey-gelatin  emploj'ed  by  Continental 
T<'  rlrf-rs  and  firms.  Maze  is  apparently  the  only  WTiter 
■■<■  ■  has  nfited  that  there  was  some  relation  between 
rv  •  on  and  slime,  his  observations  having  led  him  to 
the  conclusion  that  as  fixation  was  always  accompanied 
by  the  formation  of  slime,  the  latter  was  the  substance 
which  conveyed  the  nitrogen  to  the  host-plant. 

The  bacterium    j)roduces  the  most  slime  on  media  the 
'^'••"  ■'-•'•nous  and   saline  matter  of  which  approximate  to    ] 
--.•  found  in  soil  water,  and  I  am.  therefore,  inclined 
nk  that  media  containing  the  equivalent  of  about 
• 't  f-ent.  of    asparagin  and  ()•!    to  0-2  per  cent,   of    ' 
r,f>  phosphate  i-*  Ix^tter  adapted  for  maintaining  the    i 
'  the  bacteria  than  the  comparativeh'  nitrogen-    ' 
;■  'if  Moore. 

-       -een  that  the  bacteria  from  the  various  species    | 

of  ietnimmouK  j>lants  differ  phyfiolojrically,  but  not  to  a   ' 
greater  extent   than  the  microlx»s  from  a  single  nodule    i 


■  may  do,  and  as  it  is  extremely  probable  that  the  host-plant 
I  can  sooner  or  later  modify  the  activities  of  the  microbe 
to  its  own  requirements,  it  is  likely  that  one  single  race 
will  suit  all  leguminous  plants.  This  is  quite  in  agreement 
with  the  exjicrimcuts  of  Moore,  who  foimd  that  any  one 
organism  could  infect  nearly  all  leguminous  plants,  pro- 
vided that  it  had  been  grown  for  some  time  upon  SN'nthetic 
nitrogen-free  media.  But  it  is  also  evident  from  the  work 
that  I  have  done,  that  the  microbe  must  also  be  capable 
of  producing  slime.  If  it  cannot,  or  if  it  can  do  it  but 
feebly,  the  time  required  for  the  regeneration  of  the  powei 
within  the  tissues  of  the  root-hairs  may  be  too  long  for 
the  microbe  to  be  of  any  considerable  use  to  the  plant. 

There  is  much  to  recommend  the  emjiloyment  of  a 
culture  common  for  all  crops,  but  the  great  difficulty 
woidd  be  to  know  what  would  be  the  best  race  to  select. 
The  discovery  of  a  microbe  which  is  acidophile,  while  the 
majority  are  basophile,  raises  the  question  whether  or  not 
it  would  be  better  to  employ  such  a  race.  As  the  bacterium 
has  to  work  in  the  acid  tissues  of  the  root-hairs  and  of 
the  nodule,  we  should  expect  an  acidophile  race  to  be 
superior  to  all  others,  inasmuch  as  it  would  be  less  affected 
by  the  varying  acidity  of  the  nodular  sap,  with  which 
we  must  connect  the  death  of  the  vast  majority  of  the 
bacteria.  Failing  the  use  of  such  an  acidophile  race,  and, 
perhaps,  until  it  is  proved  that  it  is  better  than  a  basophile 
race,  the  mo.st  reasonable  course  to  pursue  is  to  have 
a  tmiversal  "  nitragin "  for  all  leguminous  crops,  con- 
sisting of  a  mixed  culture  of  active  slime-forming  nodule 
bacteria. 

Discussion. 
Mr.  T.  U.  Walton  said  the  author  had  proved,  by 
cultivating  the  bacteria  apart  from  the  plant,  that  they, 
and  not  the  plant,  were  the  dii'cct  absorbers  of  nitrogen 
from  the  atmosphere,  secreting  it  as  a  nitrogenous  slime, 
which  thus  became  the  source  of  supply  for  the  plant. 
It  was  interesting  to  learn  that  the  bacteria,  though  existing 
also  in  the  acid  stems  of  the  plant,  could  only  act  as 
nitrogen  absorbers  in  the  less  acid  root-nodules. 

Mr.  T.  Steel  said  it  was  interesting  to  note  how  the 
bacteria  were  dependent  on  the  host  plant  for  the  supply 
of  carbohydrate  used  in  producing  the  nitrogenous  slime, 
which  was  in  turn  used  by  the  plant.  He  thought,  however, 
that  the  formation  of  nodule-tissue  coidd  not  be  attributed 
to  the  local  supplj'  of  nutriment.  The  primary  value 
of  the  bacterial  slime  lay  in  its  nitrogen,  and  so  it  was 
utilised  in  every  part  of  the  plant  like  other  food.  It 
seemed  more  probable  that  the  nodule-tissue  was  built 
up  from  the  common  stock  of  food  available  for  all  pur- 
poses. The  nodules  were  formed  because  they  were 
useful  to  the  plant  as  a  whole,  and  not  merely  because 
of  the  proximity  of  the  supply  of  slime.  It  was  probable 
that  the  slime  sufl'ercd  various  metabolic  changes  in  the 
plant  before  being  elaborated  into  tissue. 

Prof.  A.  LiVERSiDGE  asked  the  author's  opinion 
regarding  a  recent  paper  by  Jamieson,  who  attributed 
the  increase  of  nitrogen  in  plants  to  absorption  by  special 
organs  in  the  hairs  on  the  leaves. 

Dr.  Greig-Smith,  in  reply,  said  that  Jamieson's 
opinions  had  not  met  with  the  acceptance  of  scientific 
men. 
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E50LUH   PaTEMS. 

Bc^nogtnin'ng  liquid*  and  ^rni-liquid/t  ;  AjtfMirntuJi  tor  ^ . 

J.   C.  Shears,  Kingrtf>n-<jn -Thames,     Eng.    Pat.    12  7fJ0 
May  31.  1906.  '      ' 

Tbm  mat^sb  ore  pumped  thrrnjeh  fine  perforations  in  a 
Talve-aeat  by  a  roUry  or  other  jnirnp.  A  disc,  fitted 
bgr  giimliiig  to  the  face  of  the  valve  Heating,  is  kept  {n-essed 


against  it  by  a  spiral  spring,  and  is  rotated  by  gearing 
driven  from  fhe  pump  shaft.  The  homogenised  liquid  or 
semi-liquid  escajx's  Ix-tween  the  valve-seat  and  the  disc, 
and  .'uiy  solid  y)articleB  which  might  tend  to  block  the 
fjerforations  are  ground  down  and  removed  by  the  rotatmg 
di.sc.— W.  H.  C. 
Solids   contained   in   liquids   or   sewi-liqmds ;     Process  fot 

rec/)ifring,  in  (he  form  of  dry  fowdi'r,  the .   L.  C.  anrf 

I.  S.  Menell,  W.   B.  Gere,   and    The   Mcrrell-Soulc  Co., 
Syracuse,  U.S.A.     Eng.  Pat.  19.193,  Aug.  28,  10f)6. 
See  Fr.  Pat,  369,337  of  1906  ;   this  J.,  1907.  1 !(».— T.  F.  B. ' 
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Pyrometers;     Water  .     Siemens    Bros,  and    Co.,  Ltd., 

Londor..     From  F.  T.  Havard,  Chile.     Eng.  Pat.  24,942, 
Nov.  6,  1906. 

The  claim  is  for  enclosing  the  disc  or  block  in  a  case  of 
nickel  or  other  suitable  material.  The  case  containing 
the  disc  is  put  into  the  space  or  material,  the  temperature 
of  which  is  to  be  determined,  and  when  it  has  attained  the 
temperature  of  the  space  or  material,  it  is  removed,  the 
disc  is  quickly  taken  out  and  placed  in  the  pyi'ometer  vessel. 
The  case  serves  to  protect  the  disc  from  loss  of  heat  during 
its  transference  from  the  source  of  heat  to  the  water  vessel, 
and  also  to  prevent  any  of  the  hot  material  from  adhering 
to  the  cUsc  and  vitiating  the  residt. — W.  H.  C. 

Filter  frame  and  process  of  fiUration.     H.  P.  Crush,  Charlton, 
Kent.     Eng.  Pat.  27,592,  Dec.  4,  190G. 

A  RECTANG i;lar  sheet  of  corrugated  metal,  I,  is  fastened 
by  its  upper  edge  to  a  bar  of_wood,  3,  and  has  its  other  three 


<?- 


edges  let  into  a  slot  in  a  pipe,  2.  The  frame  so  formed  is 
enclosed  in  a  close-fitting  bag  of  filter-cloth,  6,  which  is  caused 
to  spread  out  at  the  top  b\'  the  bent  wires,  5.  The  filter  is 
supported  from  two  cross  beams,  15,  and  is  provided  with 
an  air-6 scape  piyic,  11,  and  a  comiection,  17,  to  a  vacuum 
main,  16.  The  filter  is  susijended  in  a  tank  containing  the 
liquid  to  be  filtere  !,  the  air  escapes  by  the  pipe,  11,  which 
is  then  closed,  and  the  connection  to  the  vacuum  is  opened. 
The  clear  liquid  is  drawn  through  the  cloth,  and  the  solid 
matter  adheres  to  the  outside  in  the  form  of  a  cake.  When 
this  is  of  sufTicient  thickness,  the  frame  is  withdrawn  from 
the  tank  and  is  suspended  over  a  vessel  to  receive  the  cake. 
The  vacuum  is  then  .shut  otT  and  the  air-pipe  opened,  the 
wires,  5,  which  have  been  drawn  inwards  by  the  vacuum, 


bulge  out  again  and  cause  the  cake  to  peel  off  the  filter 
and  to  fall  into  the  receptacle.  If  desired,  the  cake  can 
be  wa.shed  by  placing  the  frame  in  a  tank  containing  water, 
before  the  vacuum  is  broken,  and  drawing  water  through ; 
it  is  removed  as  described  above. — W.  H.  C. 

United  States  Patents. 

Dn/ing  apparatus.     J.   E.   Barney,   Boston,   Mass.,   U.S. 
Pat.  840,037,  Jan.  1,  1907. 

An  elongated  drying  chamber  has  a  heater  located 
within  it  at  one  end  and  a  forciiig  fan  to  drive  air  through 
the  heater  into  the  drying  chamber.  The  air  passes 
through  the  chamber  to  the  opening  of  the  exhaust  duct 
at  the  other  end.  A  second  fan  of  smaller  capacity 
situated  in  the  e.>:haust  duct  withdraws  the  air  from  the 
drying  chamber,  and  can  deliver  it  either  to  the  external 
air,  or  to  the  intake  of  the  forcing  fan.  The  latter,  by 
reason  of  its  larger  capacity,  causes  the  air  to  impinge 
violentlv  uptm  the  objects  placed  in  the  drying  cham- 
ber.—W.  H.  C. 


Dryer  ;   Rotary 


.     A.  Berg.  Anderson,  Lid. 

840,602,  Jan.  S,  1907. 


U.S.  Pat. 


The  claim  is  for  a  slightly  inclined  rotary  dryer,  sm*- 
rounded  by  a  steam  jacket,  and  mounted  so  that  it  can 
be  rotated.  Steam  pipes,  connected  to  the  annular  steam 
space,  are  arranged  within  the  drying  cylinder.  The 
steam  is  conveyed  into  the  jacket,  and  the  exhaust  steam 
withdrawn  through  hollow  journals  at  the  end  of  the 
diyer.— W.  H.  C.  ^ 

Drying    drum.     E.    Vial.    Brussels.     U.S.    Pat.  840,883, 
Jan.  8,  1907. 

See  Fr.  Pat.  364,291  of  1906;  this  J.,  1906,  898.— T.  F.  B. 

Cf.ntrifugal  machine.     F.  Kaehl,  Berlin,  Germany.     U.S. 
Pat.  840,497.  Jan.  8,  1907. 

The  drum  of  the  machine  is  formed  of  two  frusto-conical 
sections  connected  together  at  their  largest  peripheries 
by  a  perforated  ruig,  and  mounted  by  a  "  spider  "  on  a 
vertical  shaft,  by  which  the  drum  can  be  rotated  within 
a  casing.  The  iipper  opening  of  the  compound  drum  is 
larger  than  the  lower,  through  which  the  material  to  be 
separated  is  fed  by  a  pipe.  The  separated  liquid  portion 
Hows  away  over  the  edge  of  the  upper  opening,  and  the 
solid  matter  is  removed  from  the  interior  surface  of  the 
drum,  by  stationary  scrapers,  carried  by  a  sleeve  which 
fits  over  the  central  shaft,  and  is  discharged  through 
the  perforated  ring  which  connects  the  upper  and  lower 
halves  of  the  druBX  together. — W.  H.  C. 

Separator;     Centrifugal  .     N.    S.    Bok,    Stockholm. 

U.S.  Pat.  841,370,  Jan.  15,  1907. 
See  Fr.  Pat.  355,062  of  1905;  this  J.,  1905,  1162.— T.  F.  B. 

Still.     A.  S.  Carr,  Hattiesburg,  Miss.     U.S.  Pat.  840,607, 
Jan.  8,  1907. 

An  inclined  retort,  having  a  charging  door  at  the  upper 
end  and  a  di'^charging  door  at  the  lower  end,  is  set  in  brick- 
work over  a  furnace.  Compressed  air  and/or  steam, 
which  may  be  superheated  by  passage  through  a  pipe 
set  in  the  furnace,  can  be  delivered  into  a  perforated 
pipe  arranged  along  the  lower  inclined  side  of  the  retort. 
The  latter  has  also  a  discharge  pipe  at  the  lower  end,  just 
before  the  discharge  door.  The  upper  end  of  the  retort 
has  a  vapour  pipe  connected  to  a  safety-valve  device, 
from  which  a  pipe  leads  to  a  condenser,  so  that  the  vapour 
can  only  escape  from  the  retort  to  the  condenser  when 
there  is' sufficient  pressure  within  the  former  to  open  the 
safety  valve. — W.  H.  C. 

Crystallisation ;      Apparatus    for .     -A.  L.    ^Marshall, 

New  Orleans,  La.     U.S.  Pat.  841,030,  Jan.  8.  1907. 

A  vertical  tube,  B,  open  at  both  ends,  and  mounted 
axially  in  a  tank,  A.  has  .a  screw,  G.  rotated  within  it, 
by  a  shaft,  F,  and  the  gearing,  K.  A  "  scattering- 
plate,"  F,  is  mounted  on  the  top  of  the  tube,  B,  and  a 
.supply  of  compressed  air,  the  temperature  of  which  can 
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be  varied  as  required,  is  delivered  by  a  pipe,  .M,  into  the 
bottom  of  the  tube,  B.— W.  H.  C. 

French  Patents. 

Evaporntion  ;     Process  and  apparatus  for   production   of 
»pra;t 


contmuou*' 
FoDteoilles  et  Cie. 


n     air   or    vacuum .     So".   E. 

Ft.  Pat.  371,  UO,  Oct.  22,  1906 


c— 


^M 


Qr-F 
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The  apparatus  consists  of  an  evaporating  chaniber.  A, 
provided  with  heating  pipes,  B,  and  a  rotatable  drnni,  L, 
on  the  e.\terior  of  wliich  are  a  miniber  of  blades.  The 
evaporator  is  connect<'d  by  the  pipe.  H,  with  a  spray- 
condenser.  T,  fed  with  water  by  the  pipe,  O,  and  connected 
to  the  vacunm  pump  by  the  pipe,  M.  Both  the  evaporator 
and  condenser  have  barometric  fall  tubes,  C  and  N, 
connectinir  them  wath  tb.e  tanks,  D  and  J.  The  liquid 
is  drawii  into  the  evaporator,  by  the  vaouum,  through 
the  pipe,  F,  fiom  the  tank,  G,  and  is  converted  into 
spray  by  the  ros*^,  E.  The  spray  falls  upon  the  heating 
pipes,  find  is  concentrated,  k  further  quantity  of  spray 
is  produced  by  the  drum,  L,  the  blades  of  which  ilip  into 
the  liquid  collecting  in  the  bottom  of  the  evaporator, 
up  to  th(^  level  of  tlve  overflow  pipe,  C.  The  vapour 
passe  to  the  condenser,  T,  where  ic  meets  the  water  spray 
and  is  condensed.  -W.  H.  C. 


Dissolving   a    gns    in   liquids  ; 
Proce^:s    and    apparatus  for 

.     H.    Stroh.      Ft.  Pat. 

.*?71,308,  Nov.  10,  1906. 

The  apparatus  consists  of  a 
casing,  d,  having  gas  inlet 
and  outlet  pipes,  e,  if,  and 
through  which  a  tube,  a,  passes. 
That  portion  of  the  tube,  a, 
which  is  within  the  casing 
is  formed  of  wire  gauze,  b, 
which  may  be  covered  with 
a  permeable  membrane.  A 
solid  core,  k,  is  placed  con- 
centrically within  the  tube, 
a,  as  shown,  to  reduce  the 
internal  space.  The  liquid 
enters  the  tube  at  c,  flows 
upwards  through  the  annular 
.space,  and  leaves  at  the 
top.  The  gas  enters  at  e, 
flows  downwards  in  contact 
with  the  liquid  particles  ou 
the  Rurfa'^e  c.f  b,  xnd  is  either 
wholly  or  partially  absorbed, 
any  re.<5idue  e'^caping  through 
the  pipe,  g. — W.  H.  C. 


'^ 


II.— FUEL,  GAS,  AND  LIGHT. 

{Continued  from  page  250.) 
English  Patents. 


Manufacture    of . 

Pat.    5051,  March  1, 


Blocks,  briquettes,  and  the  like  ; 
R.  Friedlaender,  Berlin.  Eng 
1906. 

Tins  invention  relates  to  a  method  of  producing  blocks, 
briquettes,  and  the  like  from  materials  in  the  form  of 
powder  or  small  grains  of  all  hinds,  such  as  coal,  sawdust, 
food  and  aliTiientary  articles,  v^'c,  without  the  use  of  any 
binding  agent,  by  subjecting  the  materials  in  a  dry 
or  slightly  moistened  state  to  an  exceedingly  high  pressure, 
amountmg  at  least  to  800,  and  generally  to  several 
thousand  atmos])heres.  The  pressure  is  not  applied 
suddenly,  but  is  gradually  increased,  to  allow  the  air 
and  moisture  to  escape  completely  from  the  material 
under  compression,  and  at  the  last  moment  the  pressm-e 
IS  increased  to  the  extent  required  to  render  "  the  mai^s 
plastic  and  coherent."  To  carry  out  this  process,  an 
apparatus  is  used  t.hat  comprises  a  pressure-plunger, 
a  counter  plunger,  and  a  rotatable  mould-table.  If  the 
mould -table  rotates  in  a  fixed  horizontal  plane,  it  is 
l)rovided  with  intf;rchangcahie  pressure  moulds,  the 
weights  of  which  can  ))e  adjusted  to  the  nature  of  the 
material  to  be  '-ompros-sed,  and  to  ailow  of  the  escape  of 
air  and  moisture  from  the  material,  these  moulds  or 
sleeves,  during  the  process  of  compression,  slide  up  the 
ujj|)er,  fixed  counter-pluntrer,  the  amount  of  this  sliding 
movement  increasing  with  the  pressure.  The  same 
purpose  can  be  attained  by  constructing  the  mould-table 
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in  such  a  way  that  it  can  move  vertically  up  and  down 
in  the  directiou  of  its  axis  of  rotation,  so  that  the  upper, 
fixed  counter-plunger  penetrates  a  certain  distance  into 
"the  moulding  box  during  tlie  compressing  process. 
In  this  waj'  the  counter  force  produced  by  the  weight  of 
the  pressure  mould  or  of  the  mould-table  can  be  regulated 
relativelj'  to  the  friction  exercised  by  the  material  on  the 
walls  of  the  mould,  in  accordance  with  the  required 
expulsion  of  air  from  the  jnaterial,  and  the  length  of  the 
air  passage  between  the  counter-plunger  and  the  inner 
surface  of  the  pressiu-e  mould  is  inversely  ])roportional 
to  the  quantity  of  air  to  be  expelled. — W.  C.  H. 

{^as  and  air  ;   Apparatus  for  miring for  ilhuninating 

■purposes.  Akt.-Ces.  f.  Selasbeleucbtung,  Berlin. 
Eng.  Pat.  80fi7,  April  3,  1906.  Under  Int.  Conv., 
April  4,  1905. 

Sek  Fr.  Pat.  364,840  of  1906  ;  this  J.,  1906,  919.— T.  F.  P.. 

Mantles  ;  Incandescence  ga^t .     C.  P.  E.  Thorpe  and 

0.  W.  Dougan,  London.  Eng.  Pat.  13,181,  June  7, 
1906. 
The  mantles,  before  burning  off  the  collodion  stiffening, 
are  dipped  into  a  solution  of  corrosive  sublimate,  or  about 
20  per  cent,  of  such  a  solution  may  be  added  to  the 
■collodion  stiffening  solution.  The  mantles  are  dried, 
and  when  burnt  oil,  they  are  said  to  be  more  tough  and 
durable  than  they  were  before  the  treatment,  and  the 
luminosity  is  said  to  be  only  slightly  affected. — W.  H.  C. 

Incandescence  bodies  composed  of  tiinnsten  for  incandescent 
lamvs.  Consortium  f.  Elektrochem.  Ind.,  Nurem- 
berg, German V.  Eng.  Pat.  15,021,  July  2,  1906.  Under 
Lit.' Conv.,  July  5.  1905. 

See  Fr.  Pat.  367,009  of  1906  ;  this  J.,  1906,  1083.— T.  F.  B. 

United  States  Patents. 

Gas  and  coke  ;  Apparatus  for  making .     L.  P.  Lowe, 

San  Francisco,  Cal.     U.S.  Pat.  839,939,  Jan.  1,  1907. 

The  apparatus  comprises  a  casing,  having  "  an  open 
Toof,"  below  which  is  a  coking  and  combustion  chamber. 
Refractory  material  is  loosely  piled  in  the  "  roof."  A  dis- 
charge door  is  provided  at  the  bottom  of  the  coking 
chamber  to  remove  the  coke  from  it,  and  a  feed  door 
at  a  higher  level  to  feed  coal  or  tarry  residues  into  the 
coking  chamber.  An  oil  burner  discharges  directly  into 
the  coking  chamber,  not  lower  than  the  level  of  the  feed 
•door.  The  products  of  combustion  pass  through  the 
open  "  roof "  to  heat  the  refractory  material,  and  are 
apemoved  through  a  flue  at  the  top  of  the  apparatus. 
Means  are  provided  for  shutting  off  the  air  supply  to  the 
oil  burner,  and  to  supply  oil  and  steam,  thus  generating 
gas  in  contact  with  the  hot  refractory  material,  which 
gas  is  led  off  through  an  independent  conduit. — R.  L. 

Gas  generator.     J.  D.  Dawson,  Beardstown,  LI.     U.S.  Pat. 

840,115,  Jan.  1,  1907. 
The  apparatus  comprises  an  air  receiver,  from  which  air 
is  delivered  at  the  bottom  of  a  gasolene  tank,  through 
a  pipe  having  vertical  nozzles  covered  by  hoods.  A  small 
pipe,  open  at  both  ends  and  running  inside  the  air-supply 
pipe,  allows  some  of  the  air  to  pass  from  the  receiver  to 
the  outlet  pipe  of  the  gasolene  tank  without  coming  into 
contact  with  the  liqui  .  In  the  apparatus  shown,  the 
supply  of  air  to  the  receiver  is  obtained  by  a  compressor 
•driven  by  a  falling  weight. — A.  T.  L. 

Gas    producer.     P.    Eyermann,    Dubois,    Pa.     U.S.    Pat. 

840,447,  Jan.  1,  1907. 
The  producer  comprises  a  brick-lined  body-portion,  with 
the  usual  fire-grate,  an  upper  double-walled  metallic 
casing  forming  an  annular  chamber,  provided  with  an 
inlet  pipe  and  an  outlet  pipe  connected  to  the  ash-pit, 
a  feeding  hopper,  and  a  depending  fuel-container.  Steam- 
er water-supply  nozzles  enter  the  producer  below  the 
grate,  and  at  the  middle  and  top  of  the  body  portion,  and 
there  is  a  gas-outlet  pipe  near  the  top  of  the  producer. 
Means  are  provided  for  producing  a  do wti -draught,  and 
gas  may  be  led  away  thrpugh  an  outlet  at  the  level  of 
the  grate  having  a  baffle  to  deflect  the  gas  upwards. 

— A.T.  L. 


Producer  gas  ;  Process   of  manufacturing   .     W.    H. 

Adams  and  F.    Powell,   Portland.   Oreg.,   Assignors  to 
The  Ladd  Metals  Co.     U.S.  Pat.  840,461,  Jan.  8,  1907. 
!    The  gas  is  made  in  a  water-bottom  producer,  having  fire- 
j    bars  to  support  the  fuel.     Air  is  admitted  above  the  grate 
I    at  one  side  of  the  producer,  and  the  exit  of  the  gas  takes 
place  at  the  same  level  on  the  opposite  side.     Steam  may 
be  admitted  below  the  grate  at  the  same  side  of  the  pro- 
ducer as  the  air  inlet,  and  liquid  fuels,  rich  in  volatile 
hydrocarbons,  may  be  introduced  at  the  top  of  the  producer 
near  the  feeding  hopper. — A.  T.  L. 

\  Gas  producer.  C.  J.  Atkinson,  Milwaukee,  Assignor 
to  International  Harvester  Co.  U.S.  Pat.  841,100, 
Jan.  15,  1907. 

i    See  Eng.  Pat.  25,310  of  1905 ;  this  J.,  1907,  40.— T.  F.  B. 

Gas  producer.  H.  K.  Cowen,  Chicago,  Assignor  to  Inter- 
national Harvester  Co.,  New  Jersey.  U.S.  Pat.  841,123, 
Jan.  15,  1907. 

The  gas  producer  described  contains  a  fire-pot  cormected 
with  an  air  chamber,  a  fuel  magazine  which  delivers  the 
fuel  to  the  fire-pot,  and  a  chamber  above  this  magazine. 
The  air  chamber  and  upper  chamber  are  connected  by 
a  pipe.  An  explosion  engine  is  connected  with  the  pro- 
ducer. The  exhaust  port  of  the  engine  supplies  a  pressure 
tank,  which  communicates  with  the  pipe  connecting  the 
air  chamber  and  upper  chamber,  thus  ensuring  a  downward 
flow  of  the  gas,  which  may  be  controlled  by  suitable  means. 

— R.  L. 

Gas  generating  retort.  T.  L.  Stewart,  Oakland,  Cal., 
Assignor  to  Stewart  and  Cooley,  Melrose,  Cal.  U.S.  Pat. 
841,466,  Jan.  15,  1907. 

The  "  retort  "  consists  of  a  vertical,  cylindrical  casing, 
containing  a  series  of  horizontal  pans  or  trays  mounted 
on  a  hollow,  vertical,  rotating  colunm,  through  which 
a  heating  medium  is  passed.  Oil  is  supplied  to  the  upper- 
most tray  and  passes  through  openings  in  successive  trays 
to  the  bottom  of  the  "  retort,"  which  is  provided  with  an 
outlet  for  the  residue.  Air  is  admitted  near  the  bottom 
of  the  "  retort,"  and  the  gas  generated  is  led  away  at 
the  top.  The  oil  is  spread  over  the  surface  of  the  revolving 
trays  by  brushes  fixed  to  the  waUs  of  the  casing.  The 
bottoms  of  the  trays  are  hollow,  and  form  chambers 
communicating  with  the  interior  of  the  central  column. 
These  chambers  are  provided  with  horizontal  baffles,  so 
that  the  heating  medium  is  brought  thoroughly  into 
contact  with  the  vaporising  surfaces  of  the  tray.s.  The 
cyhndrical  casing  is  double- walled,  the  annular  space 
being  filled  with  non-conducting  material. --A.  T.  L. 

Povcr  gas  ;  Process  of  manufacturing .     E.  Fleischer, 

Dresden-Strchlen,  Assignor  to  .7.  E.  Goldschmid,  Frank- 
fort, German3\      U.S.  Pat.  841,499,  Jan.  15,  1907. 

See  Eng.  Pat.  26,770  of  1904  ;  this  J.,  1905,  324.— T.  F.  B. 

Arc-ligh:  carbon.  A.  Kufferath,  Assignor  to  L.  C.  Marquart, 
Beucl,   Germany.     U.S.    Pat.    840,222,  Jan.    I,   1907. 

Arc-licht  carbons  for  the  production  of  a  powerful 
actinic  light  are  made  by  adding  to  the  carbon  i  per  cent, 
of  a  mixture  containing  equal  parts  of  yttrium  nitrate 
and  lead  nitrate. — R.  L. 

Befrac'ory  meiallic  ivires  or  filamKnts  ;  Art  of  making . 

H.  C.  Parker,  New  York,  and  W.  G.  Clark,  Seattle,A\  ash., 
Assignors  tu  Parker-Clark  Electric  Co.,  Jersey  City. 
U.S.  Pat.  840,246,  Jan.  1,  1907. 
A  mixture  of  iridium  chloride  and  ammonium  chloride 
is  deposited  on  a  suitable  surface  in  band  or  tape  form, 
a  volatile  reducing  agent  is  added,  and  the  salts  are  then 
reduced  to  metal  by  heating  the  tape.  The  metallic  tape 
is  fhially  elit  into  wires  or  filaments. — R.  L. 

French  Patents. 

Gas  generators.  J.  R.  George.  First  Addition,  dated 
Oct.  2,  1906,  to  Fr.  Pat.  334,235,  July  29,  1903  (this 
J.,  1903,  1189). 

The  stationary  part  of  the  feeding  hopper  is  provided 
with   fixed   scrapers,    that  extend   over   the  distributing 
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p)at«  in  the  rotatinj?  portion  of  the  hopper  and  ensure 
the  rei^ular  luid  iirifonu  fetnling  of  the  fuel  when  the 
latter  is  damp  or  contains  sniivll  coal. — H.  B. 


Gas  generator.     A.  Rosenberg.     Fr.  Pat.  370.270,  Oct.  5, 

1906.  Under  Int.  Con  v..  July  '26.  lOOt). 
The  generator,  which  is  designed  for  the  production 
of  gas  by  the  reaction  of  a  liquid  upon  a  solid  coniiuises 
a  cylindrical  vessel,  providetl  with  a  niovahlc  cover  and 
nearly  tilled  with  water  or  other  suitable  reacting  liquid  ; 
a  cyhndrical  casing  of  smaller  diameter,  which  serves  as 
recipient  for  the  solid  reagent,  dcpend^^  centrally  from 
the  cover  to  near  the  bottom  of  the  liquid,  and  is  perforated 
at  its  lower  end  to  jx>rmit  the  liquid  to  rise  within  it  as 
re  luired.  The  central  ca.<ing  is  closed  gas-tight  at  the 
top  by  a  rotatable  plug-valve,  a  pocket  in  which  allows 
fresh  quantities  of  the  solid  reagent  to  bo  dropped  into 
the  recipient  without  gas  escaping.  To  start  the  apparatus. 
after  charging  it  with  the  hquid  and  solid,  air  is  pumped 
into  the  space  between  the  liquid  and  the  cover,  luitil 
the  desiretl  pressure  is  reached.  This  forces  a  certain 
quantity  of  the  Hquid  up  into  contact  with  the  solid, 
and  gas  is  generated  in  the  inner  casing  ;  the  gaseous 
pressure  forces  back  the  liquid,  preventing  fiu-ther 
reaction  ;  and  thereafter  the  production  of  gas  proceeds 
automatically,  according  to  the  consumption  of  the  gas. 
The  ap|viratus  is  fitted  with  a  pressure  gauge,  safety- 
valve,  gas  outlet  piix».  and  a  whistling  device  for  indicating 
when  the  solid  requires  to  be  renewed. — H.  B. 

Gtu  for  heating  or  motive  purposes  ;    Apparatus  for  the 

production  of from  powdered  fuel.     G.  Marconnet. 

Fr.  Pat.  370.301,  Oct.  8,  1906. 

The  appiratus  consists  of  a  vertical,  cylindrical  chamber, 
built  of  refractory  material,  at  the  bottom  of  which  there 
is  supplied,  either  by  blast  or  by  suction,  a  mixture  of  air 
and  coal-dust,  which  enters  the  chamber  tangcntially 
lUid  bums  during  its  ascent  through  the  chamber,  with  the 
production  of  tar-free  combustible  gas.  Owing  to  the  high 
heat  prevailing  in  the  chamber,  the  incombustible  residue 
from  the  fuel  partly  fuses  and  collects  at  the  bottom,  where 
it  is  drawn  of!  continuously  or  from  time  t'>  time  Any 
dust  which  accompanies  the  gas  is  removed  by  passage 
through  a  dust-collectirg  chamber  and  a  reducing  column 
of  coke,  whjfh  may  be  arranged  above  or  alongside  the 
combustion  chamber  Apparatus  is  described  for  the 
production  of  a  continuous  supply  of  a  mixture  of  coal- 
dust  and  air  of  constant  composition. — H.  B. 

Oas  of  little  value  produced  during  dry  distillation  of  coal  ; 

Hcmm-ing  icithout  danger .      H.   Koppers.     Fr.  Pat. 

370,690.  Oct.  23.  HKJ6.     Under  Int.  Conv..  Oct.  23,  1905. 

Is  order  to  remove,  without  danger  of  explosion,  the 
combustible  ga.ses  of  little  value  evolved  in  gas-retorts 
or  coke-ovens  during  stoppages,  charging,  and  discharging, 
the  retorts  or  ovens  are  connected  by  valvcd  pipes  to 
A  by-paM  from  the  main  chimney  tUie,  through  which 
the  gaaeous  [irrducts  of  combustion  flow  continuously. 
When  a  stoppage  is  effected,  communication  is  o])encd 
between  the  retort  or  oven  and  the  by-pans  flue,  whereby 
the  gases  are  admitted  into  the  stream  of  indifferent  fluo 
gases,  and  become  so  diluted  that  there  is  no  danger 
of  explosion. —  H.  B. 

Gag  producer  for  u^e  with  cdl  kinds  of  combustibles, 
CAptciaUy  woody  waMe.  H.  Sire  de  Vilar.  Fr.  Pat. 
371.26«.  Nov.  9,  1906. 

The  pTfdurer  descriVcd  comjirises  a  combuHti(jn  chamber 
and  a  rwlucinj;  chamf»er.  The  heat  required  to  maintain 
the  redufintt  column  in  the  latter  in  a  state  of  incandes- 
cence is  derived  from  a  HU|>ji|ementary  combustion  of  the 
fuel,  already  |>artially  burnt.  This  supplementary  com- 
Jjrat^i  -  •'  ''-d  fin  a  grate  con^trufted  in  such  a  manner 
that  affommf.date  a  thin  layer  of  fuel,  in  order 

to  f:i  'wTirti':  reartif.ns,  from  whi'-h  the  requisite 

amount  of  heat  for  the  purf»ose  may  be  derived.  The 
volatile  prr.dncts  (fiven  off  in  the  region  of  the  combustion 
chamUT,  whi'-h  it  alK)vc  the  fire-(n"ate,  are  led  by  an 
external  j»ipe  mU>  the  fire-grate,  to  f>e  converted  there 
into  permanent  gaiies ;  the  movement  of  the  gases  in  this 


pipe  in  the  required  direction  is  due  to  the  resistance 
offered  to  them  in  it  being  loss  than  that  presented  by 
the  whole  column  of  fuel.  Steam  is  generated  in  a  number 
of  Field  tubes,  enclosed  in  a  small  passage  between  the 
two  chambers.  These  tubes  can  be  easily  taken  out  for 
cleaning,  and.  when  the  apparatus  is  working  with  a  moist 
combustible,  can  bo  removed  altogether,  and  their  place 
taken  by  a  flat  plate.  The  scrubber  attached  to  the 
apparatus  consists  of  a  number  of  similar  superposed 
elements,  in  each  of  which  is  a  washing  device  consisting 
of  two  bimdles  of  perforated  metal  plates  (the  holes  of  one 
plate  being  ojijiositc  the  unperforated  jiortions  of  the  other). 
Water  flows  down  these  jilatcs  from  a  perforated  shallow 
basin  on  toj)  of  them,  and  the  gases  arc  conipclled  to  pass 
horizontally  across  the  bundles  of  plates,  and  are  washed 
by  contact  with,  and  through  the  streams  of  water.  The 
apparatus  is  provided  with  a  purifying  fan,  on  the  forcing 
side  of  which  a  constant  pressure  is  ensured,  in  spite  of 
variations  in  the  demand  for  gas,  by  a  double  box,  which 
allows  several  passages  for  gas  through  the  fan.  The 
continuous  working  of  the  engine  is  ensured  by  the  use 
of  a  diaphragm,  which  separates  the  exhaust  and  pressure 
chambers  connected  with  the  fan,  and  by  the  use  of 
adjustable  overflow  levels  in  them. — W.  C.  H. 

Gas  ;  New  method  of  production  of  industrial  lighting  and- 

heating  .     L.  Vignon.     Fr.  Pat.  371,337,  Nov.   12, 

1906. 

AccoRDiKG  to  this  invention  an  industrial  lighting  and 
heating  gas  is  produced  by  the  action  of  a  mixture  of 
water-gas  and  steam  on  iron  or  its  oxides,  at  a  red-heat,, 
or  on  some  other  "  contact  body,"  such  as  platinum, 
at  a  suitable  temperature.  The  carbon  dioxide  formed. 
in  the  reaction  is  subsequently  absorbed. — W.  C.  H. 

Illuminating  and  heating  gas  ;  Process  of  carbonising  coal' 

for  producing ,  and  apparatus  therefor.     W.  Young 

and  S.  Glover.     Fr.  Pat.  371,383,  Nov.  12,  1906.    Under 
Int.  Conv.,  Nov.  17,  1905. 

See  Eng.  Pat.  23,650  of  1905 ;  this  J.,  1906,  1033.— T.  F.  B. 

[Electric]   Incandescence   bodies   with   tungsten ;  Manufac- 
ture   of .      Consortium    fiir    Elektrochem.    Ind., 

Nurnberg.     Fr.   Pat.   371,435,   Oct.    16.,   1906.      Under 
Int.  Conv.,  Oct.  16,  1905. 

The  object  of  this  invention  is  the  production  of  slender 
incandescence  bodies  for  electric  lamps  with  tungsten. 
The  [)rocess  consists  in  making  a  thicker  body  with  tungsten 
in  a  molecular  state,  for  instance,  as  obtained  in  the 
reduction  of  the  oxide  by  hydrogen,  and  converting  this. 
into  a  slender  body  by  subjecting  it  to  a  very  high  tem- 
perature.— W.  C.  H. 

German  Patent. 

Gases  ;  Process  for  the  purificatinn  of .     Verein.  Mas- 

chinenfabr.  Augsburg  imd  Maschinenbauges.,  Niirnberg, 
A.-G.     Ger.  Pat.  169,818,  Dec.  24,  1904. 

The  process  consists  in  circulating  the  gas  to  be  purified 
through  a  main  or  pipe  disposed  in  the  form  of  a  ring. 
A  blower  and  one  or  more  inirificrs  are  arranged  in  the 
circuit.  Further  supplies  of  crude  gas  arc  introduced, 
and  jiurificd  gas  is  withdrawn  continuously  through  pipes, 
the  diameter  of  which  is  only  a  small  fraction  of  that  of 
the  main  i)ipc,  so  that  the  gas  to  be  purified  has  to  pass 
through  each  purifier  several  times  before  it  passes  out 
of  the  ciicuit. — A.  S. 

in.-DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

(Continued  from  page  2.j0. ) 

Octanes  from  coed-iar  oils.     F.  B.  Ahrens.     Ber.,  1907,  40, 

848—852. 
The  material  consisted  of  oils  obtained  from  toluene  after 
nitration.      It    was   distilled,  and    freed    from    toluene    by- 
treatment  with  a  mixture  of  nitric  and  sulphuric  acids.. 
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The  fraction  boiling  between  121°  and  122°  C.  forms  a 
colourless  liquid,  having  a  sp.  gr.  of  0-7245  at  23°  C, 
and  solidifies  in  liquid  air  to  a  mass  resembling  paraffin. 
The  monochloro  derivative  is  a  colourless,  the  dichloro 
derivative  a  yellow  liquid,  boiling  at  164° — 166°  C.  and 
122° — 124°  C.  (49  mm.)  respectively.  For  the  production 
of  nitro-compoimds  the  hydrocarbon  was  heated  for 
12  hours  at  130°  C.  with  five  parts  of  nitric  acid  of  sp.  gr. 
1  -075.  The  residue  left  on  evaporation  was  partly  syrupy 
and  partly  crystalline  in  character,  and  consisted  of  two 
acids,  which  were  separated  by  crystallisation  from 
alcohol.  The  syrupy  acid  agreed  in  properties  with 
/3-methylhydroxyglutaric  acid,  whilst  the  crystalline  acid 
was  obtained  in  the  form  of  small  white  crystals,  melting 
at  184°  C.  The  tertiary  and  secondary  nitro-compoimds 
are  colourless  liquids,  distilling  at  113°— 114°  C./36  mm. 
and  114°- — 115°C./30  mm.  respectively,  their  specific 
gravities  being  0-9671  and  0-9342  at  19-5°  C.  Of  the 
amino-compounds  formed  from  the  nitro-compounds  by 
reduction,  the  tertiary  base  is  a  colourless,  strongly-smelling 
liquid,  boiling  at  155° — 156°  C,  and  having  a  sp.  gr. 
of  0-8051  at  22-5°  C,  whilst  the  secondary  base  forms 
two  picrates,  melting  at  108°  C.  and  82°— 83°  C.  respec- 
tively, from  which  potassium  hydroxide  separates  a 
colourless,  strongly-smelling  base,  which  boils  at  164° — 
166°  C,  and  has  a  sp.  gr.  of  0-801  at  22-5°  C,  and  a 
base  having  a  boiling  point  of  163° — 164°  C,  and  a 
sp.  gr.  of  0-788  at  22-5°  C— D.  B. 

Sulphur ;  Determination     of in     preparations     of 

ichthyol,  by  means  of  sodium  peroxide.     W.  Hinterskirch. 
XXIIL.  page  347. 

Petroleum  refining  ;   U.S.  census  of .     Oil,  Paint,  and 

Drug  Rep. ,  March  1 1 ,  1 907.     [T.  R.  ] 

The  folloAving  table  presents  the  general  statistics  for  the 
establishments  engaged  actively  in  petroleum  refining  at 
the  censuses  of  1900  and  1905  :  — 


1905. 

1900. 

Establishments 

Capital 

98 

8136,280,541 

1,974 

82,724,065 

ir.,700 

.<9, 989, 367 

85,297,508 

8139,387,213 

8175,005,320 

67 
895,327,892 

Salaried  officials 

Salaries    

Wage  earners  

Wafies    

1,201 

81,811,400 

12,199 

86,717,087 

Miscellaneous  expenses 

83,330,851 
8102,859,341 
8123,929,384 

A'alue  of  products 

The  following  table  shows  the  kind,  quantity,  and  cost 
of  the  materials  used  at  the  censuses  of  1900  and  1905  : — 


.Materials  used,  total  cost. . . 
Crude  petroleum — 

Quantity    (barrels    of    42 

Kails.) 

Cost    

Fuel    

Acids    

Barrels,  cases,  A-c 

Coopers',    carpenters'    and 

tinners'  materials 

Mill  supplies 

-AH  other  materials  

Vreight 


8139,387,213 


66,982,862 
8107,487,091 
85,139,934 
82,304,635 
85,880,310 

811,990,038 

8403,886 

85,666,501 

8514,818 


SIO'2,859,341 


52,011,005 
880,424,207 
83.120,441 
81,735,782 
$2,930,805 

$8,220,928 

8228,926 

83,300,851 

82,897,401 


The  cost  and  quantity  of  crude  petroleum  used  at  each 
census  has  increased  steadily.  The  increase  in  cost  for 
1890  over  1880  was  §28.539,202;  for  1900  over  1890, 
.835.544,424;  and  for  1905  over  1900,  $27,062,884. 
In  1905  the  term  "  acids  "  included  sulphuric  acid,  alkali, 
sulphur,  and  pyrites ;  in  1900,  ac  ds,  alkalis,  and 
.«ulphur  ;  in  1890,  sulphuric  and  all  other  acids  ;  and  in 
1880,  sulphuric  acid,  hydrochloric  acid,  and  sulphur. 
In  1905  the  quantity  of  sulphuric  acid  used  in  refining 
was  211,531  tons.  In  1905,  1  lb.  of  sulphuric  acid  was 
used  to  6-6  galls,  of  crude  petroleum  ;  in  1890,  1  lb.  to 
6-7  galls.  ;  and  in  1880,  1  lb.  to  8  galls. 


The  following  tables  show  the  details  of  the  industry 
as  to  the  kind,  quantity,  and  value  of  products,  and 
average  price  per  barrel  for  the  censuses  of  1905  and 
1900  :— 


Residuum    . . 
Paraifin  oils 
I'araSin  wax 
Reduced  oils 
Naphtha  and 
Kasoiine    . . 
Neutral       fil- 
tered oils  . 
All  other  pro- 
duets    .... 


596.615 
1,606,783 

774,924 
1,766,090 

5,615,554 

603,185 


15,991,742        5,811,289  !     21, 
2,256,626  504,042  ;        1, 

3,861,246  —         I     15, 


571,825 
133,361 
210,279 
007,274 
794,789 

314,837 

942,153 

025,802 


The  following  table  shows  the  percentage  which  the 
quantity  of  each  product  formed  of  the  total  quantity 
of  crude  petroleum  used  for  the  censuses  from  1880  to 


1905. 

1900. 

1890. 

1880. 

Burninsj  oils 

Residuuni    

61-0 
5-7 
2-9 
1-4 
7-7 

10-3 
0-9 

71-6 
1-4 
3-7 
1-8 
4-0 

12-9 
1-4 

65-9 
4-6 
2-7 
0-9 
3-3 

12-S 

75-2 
1-6 

Paraffin  oils    

0-5 

Paraffin  wax 

0-1 

Reduced  oils 

1-6 

Xaplitha  and  sasolinc    . . . 
Neutral  filtered  oils    

10-3 

EXGLISH    PaTENT.S. 

Distilling  apparatus  [ammonia'].     C.  C.  Carpenter,  London. 
Eng.    Pat.    22.512,    Oct.    11,    1906. 
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Thk  liquid  enters  the  still.  S^  by  the  pii^e.  A,  and  passes 
-throujzh  the  |H>rforations.  C*.  in  the  trough.  C,  into  the 
•first  jvui.  B'.  The  liquor  ovortlows  the  lii).  Ai,  from  pan 
to  jvui  until  it  reaches  !>«.  from  wliioh  it  Hows  down  the 
pijv.  K.  to  the  ohanilx>r,  K',  where  it  is  mixed  with  steam, 
and  any  requiretl  reagent  admitteti  by  the  tangential  ; 
-nonles."H.  The  mixture  rist>s  up  the  chamber.  ¥A,  and 
flows  over  the  lip.  M.  into  the  chamber  G".  As  it  flows 
.<iowii  this  chamber.  ;inv  shulge  present  settles  out,  and 
the  liquid  rises  under  tiic  hood.  K.  fitted  with  the  balance 

?ipe.  c;-.  and  pa.>ises  through  the  pi})e,  K'.  to  the  still,  S-. 
he  liquid  flows  down  this  still  from  pan  to  pan,  and  the 
spent  liquor  escajx^s  from  the  bottom.  Steam  enters  at  H-, 
into  the  pipe.  M-,  and  is  caused  to  bubble  tlirough  the 
liquid  bv  the  "  Iwiling-rings,"  X.  It  is  then  guided  by 
the  hood,  V,  to  the  passage.  \"3,  by  which  it  passes  to  the 
pan  above  From  the  top  pan  of"  the  still.  S'-,  the  steam 
and  gas,  deprived  of  iuiy  liquid  by  the  jierforated  baffles, 
A-.  glasses  by  the  pipe.  K-.  to  the  chamber,  AA,  and  into 
the  i>an,  B*."  through  the  double  row  of  perforations,  A*. 
The  steam  and  gas  bubble  imder  the  baffle,  V^,  and  pass 
upwartls,  tinally  leaving  the  still  by  the  pipe,  K3,  after 
being  deprived  of  spray  by  the  perforated  baffles,  A^. 
By  removing  the  top  of  either  still,  the  pans  and  their 
fittings  can  te  easily  hfted  out  and  cleaned. — W.  H.  C. 

Heaiy  coal-tar  oils  ;  Process  for  rendering odourless. 

E.    Wirth.    Dortmund.    Germany.     Eng.    Pat.    24,344, 
Oct.  31,  190(). 

Thb  oil  is  mixed  with  from  i  to  1  per  cent,  of  sulphur, 
and  the  mixture  is  heated  to  about  100°  C.  A  little 
sulphuretted  hydrogen  is  evolved,  and  the  oil  is  said  to 
be  rendered  almost  odourless. — W.  H.  C. 

United  States  Patent. 

■OQ :  Apparatus   for    recovering   from its   tarry   or 

asphcUtic  constittients,  u-ith  gas  as  a  by-product.  L.  P. 
Lowe,  San  Francisco,  Cal.  U.S.  Pat.  839,940,  Jan.  1, 
1907. 
A  distilxxng  chamber  is  filled  with  loosely  piled  refractory 
material,  which  can  be  heated  by  passing  products  of 
combustion  over  it.  Means  are  provided  for  shutting  off 
the  supply  of  heating  gases,  and  '  for  storing  the  residual 
heat  of  combustion."  Oil  is  distilled  by  passing  it  through 
the  hot  refractory  material  in  the  opposite  direction.  The 
condensable  jjortion  of  the  vapours  is  collected  separately 
from  the  gases.  The  "  stored  heat "  may  be  used  to 
reheat  the  refractory  material. — R.  L. 

Gebmax  Patents. 

Distillation  of  mineral  oils,  tar  oils,  fats,  oils,  and  the  like  ; 

ProcrM  for  the  continuous  fractional  .     F.   Hirzel. 

Ger.  Pat.  172.224,  May  27,  1903. 
The  patent  relates  to  a  process  of  distillation  in  which 
the  oil  or  the  like  is  caused  to  flow  backwards  and  forwards 
in  a  thin  stream  within  the  .still,  which  is  divided  into  two 
compartments  by  a  partition.  In  order  to  maintain  the 
temjierature  uniform  during  the  distillation  of  a  fjarticular 
fraction,  the  liquid  to  Ix;  distilled  is  introduced  in  several 
■tream-t,  so  an  to  form  a  thin  layer  of  uniform  height,  just 
coTering  the  inlet  pijies. — A  S. 

Actiie  acid  ;  Process  for  obtaining  by  distillation  of 

aodie  acid  solution  containing  dissolved  salts.  L.  Marck- 
wald.  Ger.  Pat.  172,931,  Oct.  5,  19fJ4. 
Ijr  the  manufacture  of  acetic  acid  from  calcium  acetate 
and  Hulphuric  acid,  it  is  difficult  to  remove  the  free  acetic 
acid  from  *' '  '  ""•  'i'he  ]irrx:i:HH  claimed  consists  in 
carrying  on'  ition  in  jfrescnce  of  a  volatile  liquid, 

which  i«  ir/.'  '  ith  aqueous  s^jlutions  of  acetic  acid. 

For  example,  the  acetic  acid  is  distilled  over  from  a  mixture 
of  calcium  acetate  and  Hulj)huric  acid  by  the  aid  of  a 
ctjrT»>nt  of  xylol  (b.  pt.  \:Vf  —  \'i<f'<'.)  vapour.  The 
diitillate  ncfjaratex  into  two  layerti,  the  lower  one  consisting 
of  an  aqueous  ittAuiirm  of  acetic  acid,  and  the  upjKsr  one 
of  a  mixture  of  xylol  and  acetic  acid.  The  acetic  acid  is 
rerovered  from  the  upy»er  layer  by  a  Mries  of  fractional 
•  distillatioDS. — A.  S. 


IV.--COLOURING     MATTERS     AND 
DYESTUFFS. 

{Continued  from  page  252.) 

Aminophenolstdphonic  acids  and  aminocresolsulphonic  acids. 
G.  Schultz.  Ber.,  1906,  39,  3345—3347. 

Aminophenolsulphonic  acid  III.,  prepared  by  fusing 
%vith  sodium  hydroxide  the  anilinedisulphonic  acid 
obtained  from  ?M-aminobenzenesulphonic  acid,  is  usually 
regarded  as  5-aminophenol-2-sulplionic  acid,  and  the 
disulphonic  acid  from  which  it  is  derived  as  3-4-aniline- 
disulphonic  acid.  This  view,  however,  is  not  in  accord 
with  the  fact  that  aminophenolsulphonic  acid  III.  may 
be  used  as  the  middle  component  in  the  preparation  of 
secondary  disazo  dyestuft's.  The  author  finds  that  if 
the  anilinedisulphonic  acid  from  m-aniinobenzenesulphonic 
acid  be  converted  into  the  corresponding  phenylhydrazine 
derivative,  and  the  latter  or  its  barium  salt  be  boiled 
with  copper  sulphate,  the  amino  group  is  replaced  by 
hydrogen.  The  product  of  the  reaction  is  p-benzene- 
disulphonic  acid,  and  the  two  compounds  mentioned 
above  are,  therefore,  3 'G-anilinedisul phonic  acid  and 
5-aminophenol-4-sulphonic  acid  respectively. — A.  S. 

Gallocyanine  dyestuffs  ;  Condensation  of with  amino- 

compounds.     E.  Grandmougin  and  E.  Bodmer.  J.  prakt. 
Chem.,  1907,  75,  199—200. 

When  "Prime  pure"  (Sandoz)  is  heated  with  w-amino- 
benzoic  acid,  sodium  acetate,  and  glacial  acetic  acid  to 
100° — 120°  C,  condensation  takes  place  with  the  formation 
of  a  green  crystalline  substance,  which  has,  probably,  the 
formula  : — 

riTT 

(CH3),N.C6H3/      ^C6(0H)(C0o.CH3)(NH.C6H4.C02H):0. 

The  dyestuff  is  soluble  in  alkalis  and  gives  greenish-blue 
chrome  lakes.  The  condensation  product  from  "  Prune  " 
and  rn-nitraniline  was  obtained  in  large  crystals  with 
a  golden  lustre  ;  it  is  insoluble  in  alkalis. — J.  C.  C. 

Indanthrene  and  flavanthrene.  VII.  Reduction  products 
of  indanthrene.  R.  Scholl  and  P.  Stegmiiller.  Ber.,  1907, 
40,  924—933.     (Compare  this  J.,  1907,  194.) 

When  the  disodium  salt  of  N-dihydro-1.2.2'.l'-anthra- 
quinoneanthraquinolazine  is  heated  with  caustic  soda  to 
220°— 230°  C,  or  when  the  free  acid  is  heated  to  250°  C. 
in  an  atmosphere  of  carbon  dioxide,  one  molecule  is 
oxidised  to  indanthrene  at  the  expense  of  the  other,  which 
becomes  reduced  to  N-dihydroanthraquinoneanthranol- 
azine,  CggHieOaNg.  When  the  latter  is  reduced  by 
warm  alkaline  hyposulphite  (hydrosulphite),  N-dihydro- 
anthraquinolanthranolazine,  C28Hig03N2,  is  formed,  which 
is  easily  oxidised  to  the  preceding  compound.  The 
substance  is  also  obtained  by  the  reduction  of  indanthrene 
with  alkaline  hyposulphite  (hydrosulphite)  on  the  boiling- 
water  bath.  When  oxidised  with  air  in  presence  of 
alkalis  or  with  hypochlorite  solution,  this  substance 
furnishes    anthraquinoneanthranolazine. 


/COv  /N^  / 

CeH4<       >C6H2<;     >CcH2< 


,C(OH) 
CH — 


CnH. 


—J.  C.  C. 


Indanthrene  and  flavanthrene.  VIII.  Reduction  products 
of  indanthrene.  R.  Scholl.  Ber.,  1907,  40,  933—939. 
((Jompare  preceding  abstract.) 

When  indanthrene  is  reduced  by  zinc  dust  and  caustic 
soda  in  an  atmosphere  of  hydrogen,  A^-dihydroanthrazine, 


.CH^  xNH 

CiiH4<'  XVH2\ 


^'NH 


^..H 


/^"\n 


'^CH^ 


CgH^ 


is  formed.     This  crystallises  from  aniline  in  small,  red, 
stellate  crystals,  having  a  metallic  reflex. — J.  C.  C. 
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Dyestuffs ;  Influence  of  a  salt  at  different  concentrations 
on  the  rate  of  decolorisation  of  aqueous  solutions  of  organic 

under  the  action  of  light.     G.  Bargellini  and  A.  Mieli. 

Atti  R.  Accad.  dei  Lincei  Roma,  1906  [5],  15.  II.,  773— 
778  ;  Chem.  Zentr.,  1907,  1,  772. 

Equal  volumes  of  solutions  of  ammonium,  magnesium, 
zinc,  and  manganese  sulphates  and  potassium  and 
ammonium  clilorides,  containing  equal  quantities  of 
dyestuffs  (Eosine,  Methylene  Blue,  Safranine,  Methyl 
Violet,  Cyanine,  Rhodamine,  Methyl  Green),  were  exposed 
to  sunlight  simultaneously.  It  was  found  that,  in  general, 
the  rate  of  decolorisation  decreased  as  the  concentration 
of  the  dissolved  salt  increased  ;  for  each  salt  there  is  a 
definite  concentration,  at  which  the  rate  of  decolorisation 
is  a  minimum.  In  some  of  the  solutions  a  precipitate  is 
produced  which  increases  in  amount  as  the  decolorisation 
proceeds. — A.  S. 

Dtjewood   extracts ;  Analysis   of   .     F.    K.    Kopecky. 

XXIII.,  page  347. 

English  Patents. 

Indigo     leuco-hodies ;  Manufacture     of .     Deutsche 

Gold-  und  Silber-Scheide-Anstalt,  vorm.  Rossler,  Frank- 
furt a/Main,  Germanv.  Eng.  Pat.  16,012,  Aug.  4,  1905. 
Under  Int.  Con  v.,  Aug.  13,  1904. 

See  Fr.  Pat.  356.569  of  1905  ;  this  J.,  1906,  14.— T.  F.  B. 

Dyestuffs  of  the  anthracene  series  ;  Manufacture  of  . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
5959,  March  11,  1906. 

See  Fr.  Pat.  364,219  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 

Colouring  matters  \dyestuffs'\  of  the  anthracene  series  ;  Manu- 
facture of .    J.  Y.  Johnson,  London.     From  Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen-on-Rhine,  Ger- 
many.    Eng.  Pat.  20,132,  Sept.  10,  1906. 

New  dyestuffs  are  prepared  by  heating  anthracene  or 
its  derivatives  (excluding  those  having  an  anthraquinone 
structure)  with  sulphur,  with  or  without  the  addition  of 
a  metal,  a  metallic  oxide,  a  metallic  hydroxide,  or  a 
metallic  salt.  By  varying  the  temperature,  or  by  chang- 
ing the  metallic  compound  used,  different  shades  are 
produced.  These  dyestuffs  dye  vegetable  fibres,  from 
an  alkaline  hydrosulphite  bath,  reddish-brown  to  olive- 
green  shades,  which  are  said  to  possess  excellent  fastness. 

—P.  F.  C. 

Colouring  matters  from  diphenylamine  compounds  ;  Manu- 
facture     of  .        J.    Y.   Johnson,    London.       From 

Badische  Anilin  imd  Soda  Fabrik,  Ludwigshafen-on- 
Rhine,  Germany.     Eng.  Pat.  25,977,  Nov.  16,  1906. 

By  combining  1.2.4-  or  1.4.2-chloronitrobenzenesulphonic 
acid,  1.2.6.4-  or  1. 2.4. 6-chlorodinitrobenzenesulphonic  acid, 
or  1.2.4.6-  or  1.3.4.6-dichloronitrobenzenesulphonic  acid 
with  metanilic  acid,  o-toluidine-p-sulphonic  acid,  or 
1.2'.4-chloroaminobenzenesulphonic  acid,  crystalline  orange 
to  red  diphenylamine  derivatives,  soluble  in  water,  are 
obtained  (comp're  Eng.  Pat.  25,901  of  1904;  this  J., 
1905,  919).  These  diphenylamine  derivatives  when 
condensed  with  alkylated  diaminodiphenylcarbinols  yield 
leuco-compounds,  which,  on  oxidation,  are  converted 
into  dyestuffs  giving,  on  wool,  green  shades  fast  to  alkalis, 
washing,  and  potting.  Example:  A  mixture  of  41-8  parts 
of  the  disodium  salt  of  2-nitrodiphenylamine-4'3'-disul- 
phonic  acid  (from  o-nitrochlorobenzenesulphonic  acid 
and  metanilic  acid)  and  27  parts  of  tetramethyldiamino- 
diphenylcarbinol  are  added  gradually,  with  stirring,  to 
200  parts  of  sulphuric  acid  monohydrate  at  the  ordinary 
temperature.  The  temperature  of  the  mixtiu-e  rises  to 
45° — 50°  C.  After  stirring  for  1 — 2  hours,  the  mass  is 
poured  on  to  ice,  and  diluted  with  water  to  700  parts, 
100  parts  of  calcined  sodium  carbonate  are  added  gradually, 
and  the  whole  is  stirred  for  a  few  hours.  The  leuco- 
compound  separates  as  a  crystalline  precipitate.  It  is 
filtered  off,  pressed,  and  dried.  For  the  preparation  of 
the  dyestuff,  62-6  parts  of  the  leuco-compound  are  dissolved 
in  a  solution  of  11  parts  of  sodium  carbonate  in  1000  parts 
of  water,  and  to  the  cooled  solution,  9  parts  of  manganese 


dioxide  and  100  parts  of  25  per  cent,  sulphuric  acid  are 
added.  After  stirring  for  15  minutes,  the  whole  is  heated 
to  50°C.,  filtered,  and  the  dyestuff  separated  by  addition  of 
common  salt  to  the  filtrate. — A.  S. 

United  States  Patents. 

Dye  and  process  of  making  same  ;   Yellow-red  \Thio- 

indigo  Red\  G.  Engi,  Assignor  to  Soc.  Chem.  Ind.  in 
Basle,  Switzerland.     U.S.  Pat.  841,003,  Jan.  8,  1907. 

See  Eng.  Pat.  10,405  of  1906  ;  this  J.,  1906,  751.— T.  F.  B. 

Azo  dye  and  process  of  making  same.  M.  Boniger,  Assignor 
to  Chemical  Works  formerly  Sandoz,  Basle,  Switzerland. 
U.S.  Pat.  841,371,  Jan.  15,  1907. 

See  Fr.  Pat.  359,222  of  1905  ;  this  J.,  1906,  424.— T.  F.  B. 

Phenylglycine  ;  Process   of  making  .     R.    Schmidlin, 

Assignor  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst-on  the-Maine,  Germany.  U.S.  Pat. 
841,456,  Jan.  15,  1907. 

See  Eng.  Pat.  9700  of  1906 ;  this  J.,  1906,  1214.— T.  F.  B. 
Gekman  Patents. 

Dyestuffs  of  the  anthracene  series  ;  Method  of  preparing 

green  to  blue  .     Farbwerke  vorm.  Meister,  Lucius, 

imd  Briining.     Ger.  Pat.  172,464,  March  1,  1903. 

Dyestuffs  giving  blue  and  green  shades  on  wool,  and 
similar  to  those  obtained  by  sulphonating  the  condensation 
products  of  hydroxyanthraquinones  with  primary  aro- 
matic amines,  are  produced  by  heating  such  o-polyamino- 
anthraquinones  as  have  at  least  two  amino-groups  in  a 
position  para  to  each  other,  with  sulphonic  or  carboxylic 
acids  of  primary  aromatic  amines,  in  presence  of  stannous 
acetate  and  a  suitable  solvent,  with  or  without  a  condensing 
agent.— T.  F.  B. 

Aryl-p-diaminoanthraquinonesulphonic  acids ;  Prepara- 
tion of  alkylated {^Anthracene  dyestuffs].     Farbwerke 

vorm.  Meister.  Lucius,  imd  Briining.  Ger.  Pat.  174,131, 
May  21,  1905. 

ARYL-p-DiAMiNOANTHfiAQUiNONES  are  heated  with  dialkyl 
sulphates  until  no  fm'ther  quantity  of  product  soluble  in 
water  is  formed  ;  the  dialkyl  sulphate  acts  as  a  sulpho- 
nating agent  as  well  as  an  alkylating  agent,  the  dye- 
stuffs  being  similar  to  those  obtained  by  sulphonating 
the  condensation  products  of  p-halogenated-a-alkylamino- 
anthraquinones  with  ammonia  or  amines  ;  they  dye  wool 
blue  and  green  shades  from  acid  baths.  ^ — T.  F.  B. 

Dyestuffs  ;  Method  of  preparing  o-hydroxymonoazo  . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  174,905,  Sept.  6,  1905. 

DiAZOTiSED  halogen-substituted  o-aminophenols  are  com- 
bined, in  presence  of  calcium  hydroxide,  with  perichloro- 
naphtholsulphonic  acids,  e.g.,  the  1.8.3.6-  or  1.8.4.6-acids. 
The  combination  is  much  more  complete  than  in  presence 
of  alkali  hydroxides  or  carbonates.  The  dyestuffs  are 
characterised  by  the  fast  blue  shades  produced  on  chrome- 
mordanted  wool. — T.  F.  B. 

Dyestuffs  of  the  quinoline  group  [Cyanine  dyestuffs];  Process 

for  preparing .     Farbwerke  vorm    Meister,  Lucius, 

und  Briining.  Ger.  Pat.  178,688,  May  26,  1906.  Addition 
to  Ger.  Pat.  172,118.  July  29,  1905. 

The  alkylhalides  of  quinaldine  bases  are  treated  with 
formaldehyde  and  an  alkali  sulphite,  with  or  without 
addition  of  quinoline  alkyl  halides.  The  products  are 
identical  with  those  described  in  the  original  patent.  (See 
Eng.  Pat.  16,227  of  1905  ;  this  J..  1906,  368.)— T.  F.  B. 

Dyestuffs  ;  Process  for   preparing   monoazo   .     Kalle 

und  Co.     Ger.  Pat.  171,667,  Jan.   12,  1904. 

1.2-AMINONAPHTHOL-3.6-  Or  4.6-disuiphonic  acid  is  diazo- 
tised  and  combined  with  2.6-  or  2.7-dih3'drox\'naphtha- 
lene  ;  the  dyestuffs  produced,  dye  wool  bluish-red  to  violet 
shades,  which  are  converted  into  fast  blacks  on  treatment 
with  chromium  salts. — T.  F.  B. 
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LaltJ :  Process    for    prtparing    colour    .     E.    R.    L. 

Bluiner.  Ger.  Pat.  174.7-45  Nov.  IG.  1904.    V.,  page  317. 

I HdophcHolsul phonic   acids  ;  Proctss   for   preparimj . 

Cheiu.    Fabr.   Grieshcim-Eloktroa.     Ger.    Pat.    171,028, 

Dec.  1.  liXH. 
IxDOPHKNOLSfXPHOXlC  acids  are  prodiued  by  the  simul- 
taneous oxidation  of  /;.jihenyleuedianiinesulphouic  acids 
and  phenols  in  alkaline  solution,  at  a  temperature  of  about 
5^  C.  The  result inji  products  are  exceedingly  stable, 
and  can  be  converted  into  sulpliide  dyestuffs,  wliich  axe 
stated  to  produce  pure  shades  in  dyeing. — T.  F.  B. 

Lhfcstuff  which  dyes  ttxxd  blue  from  acid  baths  ;  Process  for 

preparing   a    monoazo .     Chcm.   Fabr.   Griesheim- 

Klektron.  Ger.  Pat.  172.9S3.  April  1,  1905.  Addition 
to  CJer.  Pat.  171.1KM.  Jan.  17.  1905. 
The  dyestuti  obtained  by  combining  diazotiscd  nitro- 
amino-/>-hydroxybenzoic  acid  (NOn  :  OH  :  NH., :  COOH  = 
6 :  1  :  "2 :  4)  with  hydroxj-naphthionic  acid  dyes  wool  blue 
from  acid  baths  ;  the  corresponding  dyestuffs  from  the 
nitro-aminophenolsulphonic  acids  give  red  or  violet  shades. 

— T.  F.  B. 

.•I  zo  dyestugs  susceptible  to  ch  roming  ;  Process  for  preparing 

.      t'hem.    Fabr.    CJriesheim-Elektron.      Ger.    Pats. 

17-2.457,  Nov.  lit.  1905.  and  173,249,  Nov.  22,  1905. 

The  diazo-compound  of  /)-chloro-o-aminophenol  or  of 
o-aminojihenol  is  combined  with  1.8-dihydrox>Tiaphtha- 
lene-3.t>-disulphonic  acid  in  acetic  acid  solution.  The 
combination  is  more  complete  than  in  alkaline  solution. 

— T.  F.  B. 

Dianthraquinoneimincs  ;  Process  of  preparing Far- 

benfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat.  174,699, 
Jan.  4,  1905.  Addition  to  Ger.  Pat.  1G2,824,  Oct.  30, 
1903.     (See  this  J.,  1900,  175.) 

Thk  dianthraquinonylamine  described  in  the  principal 
patent  is  obtained  in  better  yield  by  the  interaction  of 
fi-aminoanthraquinone  and  /3-chloroanthraquinone  in 
presence  of  a  metallic  salt,  and  either  in  solution  or  sus- 
pension. By  treatment  with  fuming  sulphuric  acid,  the 
[H-oduct  is  converted  into  a  .substance  which  dyes  brownish- 
red  shades  on  unmordanted  wool. — T.  F.  B. 

Alizarin  Blue  ;  Process  for  preparing  an  oxidation  proditct 

from   and   also  salt-like   compounds   of  the   latter. 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  171,836, 
Jan.  31.  1905. 

AuZABix  Blue,  in  neutral  or  acid  solution  or  suspension, 
is  treated  with  an  oxidising  agent  (halogen,  nitric  acid, 
lead  jicroxidf.  k'-.).  so  long  as  a  yellow  .substance  continues 
to  be  formed.  The  product  is  probably  an  o-quinonoid 
derivative,  and  can  be  converted  into  dyestuffs,  e.g., 
ammonia  converts  it  into  an  amide  of  Alizarin  Blue. 
It  also  forms  salts  with  acids,  which  are  decomposed  in 
preamce  of  excess  of  water. — T.  F.  B. 

DffeMuffs  of  the  anthracene  series  ;  Process  of  preparing 

bluish-green   acid   .     Farbenfabr.    vorm.    F.    Bayer 

und  Co.     Ger.  Pat.  172,575,  Feb.  12,  1905. 

Bv  reducintr  dinitroanthrarufindisulphonic  acid.s  with 
alkali  milphideH  or  xuljihydrates,  dyestuffs  are  obtained 
wh  ■  ■  ■  '\  pure  blue-green  shades  from  acid  baths, 
th'  from   the   prodnct.4  of  reduction    by  other 

ag( :.    .1    fJTfKiuce    reddish-blue    shadi  s.     The    con 

Ktitiition  of  the  firoduct.s  is  uncertain,  but  they  cannot  be 
partial  reduction  pro<luet«  of  the  dinitro-componnd, 
■nee  farther  reduction  fails  to  produce  Alizarinsaphirol  B. 

— T.  F.  B. 

IJyeMuffs  ;  Process    of    preparing    m-amino-p-hydroxyuzo 

.     WiJlfing,    Dahl.    und    Co.     Ger.    Pat.     174il06, 

Jan.  21,  11KJ5. 

DYE-HTfrrs  of  the  general  formula,  C8H3(OH)(NH2)N : 
XR.OH  :  NHj  :  XjR^I  :2:4).  are  obtained  either  by 
reducing  with  sodium  duljihide  theyirfKluct  of  combination  of 
•  diazo  Halt  with  </-nitrojih»-nol.  or  by  fombininjio-a^-etarnino- 
pbenol  with  a  diazo-conifK^und,  and  i<ijb«<'-quexitly  reuiovinK 
the    acetyl    group.      The    dyc(*tuil8   obtained    dye    wool 


directly  in  yellow  to  reddish-brown  shades,  converted  to 
brown  on  chrouiing.  They  may  be  further  diazotised 
and  combined  with  other  components,  if  desired. — T.  F.  B. 

p-DicMorochrysazin  ;  Process  for  preparing [Aiithra- 

cenc  di/csfuffs].  R.  Wedekind  und  Co.  Ger.  Pat. 
172.306,  Aus.  19.  1905.  Addition  to  Ger.  Pat.  167,743, 
Aug.  19,  1904.     (See  this  J.,  1900,  472.) 

;)-DiCHLOROCHRYSAZiN,  wlucli  may  be  employed  for  the 
preparation  of  dyestuffs,  is  obtained  by  passing  chlorine 
through  a  boiling  suspension  of  Chrysazin  in  dilute  sul- 
phuric acid  of  b.  pt.  125°  C.  Chlorine  has  no  action  on 
Chrysazin  suspended  in  boiling  water. — T.  F.  B. 

Dyestuffs ;  Process  for  preparing  o-hydroxyazo .  Anilin- 

farben-und  Extraktfabr.  vorm.  J.  R.  Geigy.  Ger.  Pat. 
176,227,  Yeh.  10,  1906.  Addition  to  Ger." Pat.  173,011, 
Jan.  7,  1905. 

The  sulphonation  of  the  dyestuff  obtained  by  combining 
l-diazo-2-naphthol-4-sulphonic  acid  with  /3-naphthol  (see 
Eng.  Pat.  13G8  of  1905 ;  this  J.,  1905,  1061)  is  effected  by 
the  use  of  a  mixture  of  mono-hydrated  sulphuric  acid  and 
chlorosuljihonic  acid.  The  reaction  proceeds  smoothly 
(for  example,  at  20^ — 25°  G),  and  a  better  yield  is  obtained 
than  in  the  process  described  in  the  chief  patent. — T.  F.  B. 


v.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS.    AND    FIBRES. 

{Continued  from  page  253.) 

Dyeing  with  natu  ral  indigo.    C.  Bergtheil.   "  Indian  Planters' 
Gazette  "  ;  through  J.  Soc.  Dyers  and  Col.,  1907,  23,  89. 

CoMP\RATiVE  dyeing  tests  with  natural  indigo  in  the 
form  of  paste  direct  from  the  "  mal  "  table,  and  synthetic 
indigo,  B.A.S.F.,  20  per  cent,  paste,  in  a  hydrosulphite-lirae 
vat  showed  that  in  every  ca.se  the  colour  produced  with 
the  natural  product  was  considerably  deeper  and  of  a  richer 
"  bloomier  "  shade.  The  cau.se  of  this  difference  appears 
to  be  connected  with  the  presence  in  natural  indigo  of 
the  numerous  "  brown  "  substances,  known  as  "  indi- 
gluten  "  and  "  indigo  brown." — A.  S. 

Thio  Indigo  Red  B.     E.  Wray.     J.  Soc.  Dvers  and  Col., 

1907,  23,  70—78. 
The  author  describes  the  preparation  and  methods  of 
using  Thio  Indigo  Red  (see  this  J.,  iyO(),  367,  530,  752). 
For  olitaining  a  ])ure  white  discliarge  on  Indigo  and  on 
Thio  Indigo  Ked,  the  following  method  is  recommended. 
The  dyed  cloth  is  printed  M'ith  a  paste  composed  of 
()50  i)arts  of  gum  water  or  British  gum,  50 — 100  parts  of 
"  Hydrosulphite  N  F  cone,"  240 — 290  parts  of  water, 
and  10  parts  of  caustic  soda  Ive  of  70  T..  and  steamed 
for  5—10  inins.  at  104°— 108°  C.  The  material  is  then 
passed  through  cold  water  acidulated  with  about  0-5  to 
1  7)er  cent,  of  acetic,  sulphurous,  or  hydrochloric  acid, 
and  afterwards  treated  for  I  minute  in  a  l)oiling  bath 
containing  5 — 10  c.c.  of  caustic  soda  lye  (7()°T.)  per  litre, 
washed  in  cold  water,  squeezed  at  full  width,  and  dried. 
The  different  operations  shotdd  follow  one  after  the  other 
without  <l(-lay,  es])ccially  the  wasliing  after  the  treatment 
with  alkali,  l^'or  discharging  deep  shades  of  Indigo  Blue, 
the  quantity  of  "  hydrosulphite  N  F  cone."  in  the  printing 
})aste  should  be  increased  to  130 — 1,50  parts  ])er  1000. 

(ioods  dyed  with  Indigo  Blue  and  reddened  by  an 
addition  of  Thio  Indigo  Ked  B  will  not  show  a  yellow  spot 
when  submitted  to  the  well-known  nitric  acid  test ; 
according  to  the  proportion  of  the  latter  dyestuff,  the  spot 
])r(Kluced  has  a  tint  varying  from  orange  to  scarlet. 
A  delicate  test  for  detecting  the  jjrescncc  of  Thio  Indigo 
Red  B  consists  in  treating  the  dyed  material  with  a  dilute 
solution  of  bichromate  acidified  with  dilute  sul[)huric  acid, 
which  completely  destroys  any  Indigo  Blue;  present  ; 
after  washing,  the  material  has  a  pure  pink  shade,  from 
ihc  d(j)th  of  which  the  proportion  of  Thio  Indigo  Red  B 
present  can  be  judged. — A.  S. 
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Indigo  discharges.    E.  Trepka.    Z.  Farben-Ind.,  1907,  6,  29. 

The  author  criticises  the  statements  of  Radkiewicz  (this  J., 
1906,  1216),  that  when  sodium  chlorate  is  used  in  com- 
bination with  potassium  ferricyanide  for  the  production 
of  a  white  discharge,  the  fibre  is  tendered,  and  that  for 
the  production  of  a  good  white,  it  is  necessary  to  steam 
the  goods  for  half  an  hour  after  passing  through  the  rapid 
ager.  He  finds  that  excellent  results  can  be  obtained 
with  a  suitable  sodium  chlorate,  potassium  ferricyanide, 
and  citric  acid  discharge  mixture,  if  the  goods  be  passed 
through  the  ager  for  .3 — 4  minutes,  and  that  there  are 
no  signs  of  weakening  of  the  fibre.  The  chlorate  discharge 
is  specially  suitable  for  bold  patterns  on  a  heavy  bottom, 
for  which  the  chromate  discharge  is  not  satisfactory.  For 
a  pure  white  discharge  on  a  heavy  indigo  ground,  the 
paste  should  contain  at  least  200  grms.  of  sodium  chlorate 
per  kilo. — A  S. 

Cotton  :  Preparation  of to  resist  direct  cotton  colours. 

J.  Schneider.     J.  Soc.  Dyers  and  Col.,  1907,  23,  78—80. 

The  author  has  sho\\Ti  previously,  in  1896,  that  cellulose 
hexanitrate,  containing  12 — 13  per  cent,  of  nitrogen, 
is  not  dyed  by  direct  cotton  dyestuffs,  but  only  by  basic 
dyestuifs.  It  is  suggested  that  this  property  of  nitrated 
cellulose  might  be  utilised  for  the  production  of  cross- 
dyeing  effects  on  cotton  goods.  For  instance,  a  textile 
fabric  made  of  ordinary  cotton  yarn,  mercerised  yarn, 
and  cellulose  hexanitrate  could  be  dyed  in  a  single  bath 
in  two  shades  of  one  colour  and  the  complementary  colour 
of  a  basic  dyestuil.  For  the  preparation  of  the  nitrated 
cellulose,  cotton  yarn,  free  from  chlorine,  and  as  dry  as 
possible,  is  steeped  for  one  hour  at  10°  C.  in  a  mixed  acid 
containing  72 — 73  per  cent,  of  sulphuric  acid,  21-5 — 22-5 
per  cent,  of  nitric  acid,  and  5 — 0  per  cent,  of  water.  SO  lb. 
of  mixed  acid  are  required  for  2  lb.  of  yarn.  Care  must 
be  taken  that  the  temperature  does  not  rise  much,  and 
that  the  yarn  is  impregnated  uniformly.  The  nitrated 
yam  is  squeezed  and  hydro-extracted,  and  then  completely 
immersed,  in  small  quantities,  in  a  large  volume  of  water. 
It  is  next  washed  in  warm  water,  boiled  with  dilute  sodium 
carbonate  solution  till  free  from  acid,  and  after  testing 
as  to  stability,  dried.  The  stability  of  the  product  is 
tested  bv  drying  it  at  30° — 40°  C,  and  then  heating  it 
successively  at  80°,  80°— 90°,  and  90°— 97°  C,  for  periods 
of  10  minutes  each.  After  the  last  heating,  the  test-tube 
containing  the  nitrated  yarn  is  allowed  to  cool  slowly 
to  80°  C,  at  which  temperature  a  piece  of  moistened  zinc 
iodide-starch  test-paper  placed  in  the  mouth  of  the  tube 
will  be  coloured  blue  if  the  product  is  unstable.  Properly 
prepared  cellulose  hexanitrate  exactly  resembles  ordinary 
cotton  in  structure  and  appearance,  except  that  it  has 
a  pale  yellow  tint.  Its  temperature  of  ignition  is  175° — 
180°  C,  as  compared  with  250°  C.  for  ordinary  cotton. 

'   —A.  S. 

Metals  ;  Deleterious   effects   of upon   dyestuffs,    and 

their  remedies.     E.  Grossmann.     Z.  Farben-Ind.,  1907, 
6,  21. 

The  author  discusses  the  injurious  efi^ect  produced  when 
various  wool  colours  are  dyed  in  copper  vessels.  The  fact 
that  better  results  are  obtained  with  a  copper  vessel  which 
has  been  in  use  for  some  time,  appears  to  be  due  to  the 
formation  of  a  protective  coating  of  grease  upon  the  metal. 
Comparative  tests  showed  that  the  practice  of  rubbing 
over  the  inner  surface  of  dye-vats  with  logwood  extract 
is  useless.  For  preventing  the  injurious  effects  of  copper, 
an  addition  of  annnonium  thiocjanate  (sulphocyanide) 
is  most  satisfactory,  though  in  acetic  acid  solutions,  and 
in  dyeing  with  direct  cotton  dyestuffs,  an  addition  of 
sodium  phosphate  is  also  effective. — A.  S. 

English  Patents. 

Damping  yarn.  P.  Jensen.  London.  From  BaumwoU- 
spinnerei  Bradetz,  Kufiler  und  Reichel,  Vienna.  Eng. 
Pat.  6498.  March  17,  1906. 

According  to  this  patent  the  yarn  (in  transport  baskets) 
is  placed  in  an  apparatus,  and  damp  air  is  forced  through 
"without  it  being  necessary  to  take  the  yarn  out  of  the 
baskets.     The    baskets   are   put   into   cradles,    which   are 


I  suspended  by  pivots  round  the  circumference  of  a  rotatable 

'  circular  frame.     In  the  centre  space  a  fan  is  fixed  which 
sucks  suitably  humified  air  up  the  centre  and  forces  it 

j  through  the  fibrous  material,  which  forms,  as  it  were,  a 

I  drum.     During   the   damping   the   circular    frame   is    set 

I  in  rotation,  and  even  damping  is  thus  said  to  be  ensured. 

I  —P.  F.  C. 

Preparing,  dyeing,  scouring,  ageing,  setting,  bleaching, 
;  or  otherwise  treating  with  liquids,  pieces,  warps,  or  other 
I        fibrous   material  or    the   like,    in    cotton,   silk,   worsted, 

woollens,  or  the  like  ;   Apparatus  for .     J.  Rhodes. 

Bradford.     Eng.  Pat.  4981,  March  1,  1906. 

This  machine  consists  of  one  or  more  vats  fitted  with 
I  rows  of  horizontal  rollers  arranged  on  vertical  supports. 
These  rollers  are  arranged  in  sets  of  six,  so  that  fi-om  one 
to  six  pieces  or  warps  can  be  passed  tlurough  the  machine 
simultaneously.  The  six  pieces  or  warps  enter  the  vat 
over  one  roller  and  then  separate  to  their  respective 
series  of  rollers,  finally  meeting  again  at  the  other  end, 
and  passing  out  through  a  pair  of  squeezing  rollers. 
When  desired  the  material  may  be  passed  back  over 
supporting  rollers,   and  then   again  thi-ough  the  vats. 

—A.  B.  S. 

Washing    wool    and    other    fibrous    materials ;     Machine 

tor .     F.   W.   and  F.   B.   Petrie,   Rochdale.     Eng. 

Pat.   58-24,   March   10,   1906. 

The  patent  relates  to  a  tank  scouring  macliine  with  a 
special  arrangement  for  circulating  the  scouring  liquor. 
The  portion  of  the  machine  below  the  perforated  false 
bottom  is  divided  into  two  or  more  compartments  by 
means  of  vertical  plates.  These  are  connected  by  a 
system  of  pipes  with  a  pump  which  draws  oft'  the  liquor 
from  the  compartment  below  the  feeding  end  of  the 
machine,  and  forces  it  up  through  the  false  bottom  of 
the  upper  tank  at  the  delivery  end  of  the  machine,  from 
which  it  runs  back  by  gravity  in  the  opposite  direction 
to  the  motion  of  the  wool  till  it  reaches  the  feeding  end. 
and  passes  again  thi'ough  the  perforated  bottom.  In 
another  arrangement  the  liquid  is  drawTi  fi'om  below 
and  forced  into  the  upper  tank  by  side  inlets. — A.  B.  S. 

Bleaching  textile  fabrics  ;  Process  and  apparatus  for  . 

E.  Ringenbac,  Remiremont,  France.  Eng.  Pat.  8435, 
April  7,   1906. 

See  Fr.  Pat.  353.113  of  1905,  and  Addition  thereto; 
this  J,  1905,  1011,  and  1906,  925.— T.  F.  B. 

Sidphide  dyestuffs  on  animal  fibres  ;   Method  of  dyeing . 

R.  B.  Ransford,  Upper  Norwood.  From  Cassella  und 
Co.,  Fiankfort-on-Maine,  Germany.  Eng.  Pat.  10,693, 
May  7,  1906. 

The  dj-estufl"s  are  dissolved  in  a  solution  of  glucose  and 
caustic  soda,  or  else  in  an  alkali  sulphide,  and  then  pre- 
cipitated in  a  finelj-  divided  condition  by  carefully  adding 
dilute  sulphuric  acid  until  the  bath  becomes  slightly 
acid.  The  material  to  be  dyed  is  immersed  in  this  solution 
and  well  worked  with  suitable  stirring  or  milling  machinery. 
The  dyeings  are  said  to  be  very  even  and  fast  to  washing, 
milling,   and  light. — A,  B.  S. 

Drying,  shrinking,  or  "  ageing  "  textile  fabrics  ;  Machines 

for ,     J.    B.    Whitely,    Lockwood,    Yorks.     Eng. 

Pat.   5845,  March   10,    1906. 

In  the  machine  which  forms  the  subject  of  this  ;  atent. 
the  cloth  is  looped  over  a  series  of  rods,  which  arc  carried 
by  an  endless  double  chain.  Instead  of  placing  the  rods 
on  the  chain  by  hand,  the  whole  of  the  chain  is  provided 
with  rods,  which  are  either  fixed  or  rotatable.  If  fixed, 
the  upper  parts  are  covered  with  ]ilush,  cord,  or  wire- 
carding  to  prevent  the  cloth  or  other  material  from 
slipping.  After  being  led  into  the  machine  by  guiding 
rollers,  the  cloth  is  automatically  looped  by  an  arrange- 
ment consisting  of  a  roller  connected  to  a  bell  crank 
which  is  worked  by  a  cam.  Another  roller  at  the  back 
of  the  machine  releases  the  cloth  and  guides  it  to  a  folding 
device.— P.  F.  C. 
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Printing  ttJiUf  fabric.^  and  the  like  :    Machines  for . 

J.  A.  Wils«,in.  Bollincton.     Enu.  Pat.  0C>54,  March  20, 

UKXv 
In  the  printine  of,  for  instance,  scarves  by  machines 
knon-Q  tei-hnically  as  "  jumi>ers,"  the  headings  are  printed 
at  regular  intervals,  siuh  as  every  half  yard,  but  it  has 
not  bei>n  iH>s*ible.  hitherto,  to  print  them  at  intermediate 
distanc-es  except  by  employing  rollers  of  different  size. 
The  object  of  the  present  i  atent  is  to  efTect  this  ])rinting 
of  the  headings  at  intermediate  distances,  without  chang- 
ing the  rollers.  The  driving  shaft  of  the  heading  roller 
is  provided  with  a  clutch  forming  one  arm  of  a  lever 
pivoted  to  the  frame  of  the  machine.  The  other  arm 
of  the  lever  bears  normally  against  the  face  of  a  disc  wheel 
driven  from  the  main  shaft  by  a  train  of  wheels,  some  of 
which  are  interchangeable.  As  the  disc  wheel  rotates, 
a  snug  or  projection  on  its  face  engages  with  a  roller 
on  the  arm  of  the  lever,  and  forces  this  outwards,  thereby 
operating  the  clutch  on  the  shaft  of  the  heading  roller. 
In  this  way  the  heading  roller  (previous  to  its  being 
jumped  in)  is  caused  to  cease  revolving  during  the  time 
it  would  take  to  make  a  half  revolution,  and  headings 
can  be  printed  at  distances  hitherto  unattainable  without 
chanfi:ing  the  roller.  (Reference  is  directed  to  Eng.  Pats. 
U.ofii  of  18S6  and  7184  of  1892;    this  J.,  1892,  GSO.) 

—A.  S. 

Dyting  or  printing  in  shaded  colours  or  tints ;    Machines 

for  .     O.  Imray,  London.     From  Meister,  Lucius, 

and  Briining,  Hoechst   a/Main,  Germany.      Eng.  Pat. 
II. 758,   May   19,    1906. 

Thb  object  of  this  invention  is  to  enable  the  subdivisions 
of  the  colour  trough  on  machines  which  are  fitted  with 
subdivided  transferring  rollers  (for  applying  the  colour 
to  the  printing  or  dyeing  rollers)  to  be  refilled  without 
stopping  the  machine.  For  this  purpose  there  is  arranged 
in  the  frame  of  the  machine  a  supply  trough  which  has 
the  same  number  of  subdivisions  as  the  colour  trough. 
In  order  to  transfer  some  of  the  contents  of  the  supply 
trough  into  the  corresponding  compartments  of  the 
colour  trough,  the  supply  trough  has  to  be  raised  and 
tipped.  This  is  accomplished  by  fixing  it  to  a  toothed 
wheel,  which  has  its  axle  between  the  two  troughs.     If 

Etferred,  the  supply  trough  can  be  permanently  fixed 
gher  than  the  colour  trough,  and  each  subdivision  can 
be  supplied  with  a  cock,  all  of  which  can  be  opened  and 
closed  simultaneously  by  a  common  handle. — P.  F.  C. 

Sitrocelltdose  ;  Manufacture  of for  industrial  ptir poses 

[waterproofing].     R.    H.    Annison    and    G.    T.    Oliver. 
Eng.  Pat.  4577,  Feb.  24,  1906.     XIX.,  page  340. 

UxiTED  States  Patents. 

Cellulose    products ;     Manufacturing   .     E.    Eck    and 

E     Bechtel,     Assignors    to    Hanauer    Kimstseidefabr. 
U.S    Pat.   839,825,  Jan.    1,    1907.     XIX.,   page  340. 

Cettuloae  ;    Solution   of  .     E.    Eck   and    E.    Bechtel, 

Aanniors     to     Hanauer     Kunstseidefabr.     U.S.     Pat. 
840,611,  Jan.  8,   1907.     XIX.,  page  340. 

SQk ;     Process   of   iceighting .     C.    Simon,  Paterson, 

X..J.     U.S.    Pat.    840,264,   Jan.    1,    1907. 

TttE  M-oceM  conxists  in  acting  on  silk  with  solutions  of  a 
metallic  Halt  and  quebracho  extract  per  se,  or  in  the 
presence  of  a  tin  salt. — D.  B. 

f>'/  '     '  '    "'  '  '  Uur.  ;  Procots  for .     0.  Bally, 

to     I'.adi.vhe    Anilin    und    Soda 

i  - ......  ....   n  on  Rhine,  (Germany.      U.S.   Pat. 

844^419.  Jan.    1,    i9(J7. 

Sb«  .Addition  of  June  22,  1905,  to  Fr.  Pat.  349,531  of 
1904  ;   thiJi  J.,  1906,  14.— T.  F.  B. 

Yam  printing  machinf.  W.  Y..  Lyford,  .Assignor  to  The 
Hartford  Carf»et  Corpfn-ation.  Thompsonville  Conn. 
U.S.  Pat.  84^>,35.3,  Jan.  1.  W)l. 

Tbk  machine  comfirises  a  fff-intin{;  drum  and  a  travelling 
carriage  having  a  colour  box,  a  roller,  and  rubbing  devices 


adjustably  moimted  thereon.  The  rubbing  blocks  have 
curved  rubbing  faces  capable  of  rubbing  the  j'arn  as  it 
travels  in  either  direction.  There  is  a  rail  for  engaging 
the  rubbing  devices  to  move  the  same  simultaneously 
out  of  action.  B}'  means  of  a  lever  pivoted  to  the  ends 
of  the  rail  and  a  treadle  connected  ^vith  the  lever,  the 
rubbers  maj-   be  depressed. — D.  B. 

French  Patents. 

Metal-ammonium  compounds  [ciiprammoninvi]  ;  Prepara- 
tion of  solutions  of .     Soc.  anon,  la  Soie  Nouvelle. 

Fr.  Pat.  369,973,  Sept.  24,  1906.     VII.,  page  319. 

Dyeing,  sizing,  and  bleaching  ;  Method  of  connecting  hanks 

of  thread  for .     C.  Fartenaekels.     Fr.  Pat.  361,991, 

Dec.  13,  1905. 

The  hanks  of  yarn  are  formed  into  a  continuous  band, 
either  by  looping  them  together,  or  else  by  fastening  them 
to  one  another  bv  connecting  bands. — A.  B.  S. 


Cotton  ;  Process  of  dyeing with  black  stdphide  dyestuffs. 

C.  Fartenaekels.    Fr.  Pat.  361.995.  Dec.  14,  1905. 

In  order  to  render  the  dyeings  faster,  and  also  to  increase 
the  weight  of  the  material,  the  cotton,  after  dyeing  in  the 
usual  manner,  is  treated  as  follows  :^It  is  first  rinsed 
twice  in  water,  then  rinsed  in  water  at  40°  C,  containing 
about  20  per  cent,  of  pyrolignite  of  iron.  It  is  finally 
treated  at  70°  C.  in  a  bath,  prepared  as  described  below, 
the  quantities  given  being  those  required  for  100  kilos, 
of  cotton.  Two  kilos,  of  starch  are  boiled  with  water, 
and  well  mixed  with  2  kilos,  of  lard,  and  then  1  kilo,  of 
liquid  logwood  extract  is  added. — A.  B.  S. 

Yarn  on  bobbins  or  in  cops  ;  Conical  vats  for  the  treatment 

of with  liquids.     Caydet  et  fils.     Fr.  Pat.  370,942, 

Oct.  30,  1906. 
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The  bobbins  or  cops  are  placed  on  hollow,  perforated 
spindles,  -which  are  fixed  vertically  over  the  tubes,  Q, 
rising  from  holes  in  a  series  of  conical  plates,  P,  arranged 
one  above  the  other  in  the  dye-vat  or  other  vessel ;  the 
plates  are  of  different  sizes,  the  lowest  being  the  smallest, 
and  each  is  provided  at  the  apex  with  a  nut,  E,  which 
engages  on  a  threaded  spindle,  F,  extending  vertically 
through  the  centre  of  the  vat.  The  vat  itself  is  of  frusto- 
conical  shape,  wider  at  the  top  than  at  the  bottom, 
and  the  dye-liquor  is  circulated  through  it  by  means 
of  a  circulating  pump  in  the  usual  manner.  By  means 
of  the  nuts  working  on  the  central  spindle,  the  conical 
plates  carrying  the  bobbins  or  cops  are  screwed  down 
so  that  their  outer  edges  are  pressed  firmly  against  the 
walls  of  the  vat,  thus  forming  a  series  of  closed  com- 
partments therein  ;  the  circulating  dye-liquor,  &c.,  in 
passing  from  one  compartment  to  the  next  has  to  pass 
through  the  bobbins  or  cops  of  yam. — A.  S. 


azo-,  or  eosine-dyestufE  employed  with  a  suitable  pre- 
cipitant immediately  before  incorporating  it  with  the 
paper  pulp.  The  precipitants  used  must  be  such  as  will 
yield  with  the  dyestuff  an  exceedingly  fine,  voluminous, 
amorphous  precipitate.  Among  those  mentioned  as 
specially  useful  are  hydrated  alumina,  on  the  one  hand, 
and  a  barium  or  lead  salt  on  the  other  ;  "  Solidogen  A  " 
(the  condensation  product  of  formaldehyde  and  the  hydro- 
chlorides of  the  amines  constituting  commercial  aniline 
base)  may  also  be  used,  alone  or  in  conjunction  with  other 
precipitants.  It  is  stated  that  by  this  method  a  number 
of  vivid  and  very  fast  acid-  and  azo-dyestuffs,  hitherto 
unsuitable,  can  be  used  for  dveing  paper  pulp.  The 
methods  described  in  Eng.  Pat.  1760  of  1900  (this  J.,. 
1901,  117)  for  rendering  dyestuffs  insoluble  can  be  applied, 
in  carrying  out  the  process  described  above. — A.  S. 


Germax  Patents. 

Logwood  black  ,•  Process  for  the  production  of  a  single-hath 

on  animal  fibres.     W.  Zanker.     Ger.  Pat.  172,662, 

March  22,  1904. 

The  process  consists  in  adding  to  the  neutral  or  acid  dye- 
liquor,  ferric -ammonium  oxalate  alone  or  with  copper 
oxalate,  and  also,  if  desirable,  neutral  salts  and  coal-tar 
dyestufls.  The  dyed  material  is  after-treated  with 
bichromate  or  other  oxidising  agent.  It  is  claimed  that 
by  this  method  good  results  are  obtained  in  a  single  bath, 
and  that  no  precipitate  is  produced  in  the  dve-liquor. 

'  —A.  S. 

Dyeings  ;  Process  for  the  production  of  fast .     Badische 

Anilin  und  Soda  Fabrik.     Ger.  Pat.   174,494,  April  8, 
1905. 

The  patent  relates  to  the  production  of  fast  colours  on 
the  fibre  with  the  dyestuS^s  obtained  by  heating  2-2'-cli- 
methyl-l.l'-dianthraquinonyl  or  its  derivatives  either 
alone  or  in  presence  of  dehydrating  agents.  The  methods 
recommended  consist  in  dyeing  from  an  alkaline  vat 
prepared  with  the  dyestuffs  ;  or  printing  with  the  dyestuffs 
with  or  without  reducing  agents,  but  in  presence  of  alkali ; 
or  in  printing  with  the  dyestuffs  and  a  reducing  agent 
without  addition  of  alkali,  and  then  passing  the  material 
through  an  alkaline  solution.  It  is  stated  that  cotton  is 
dyed  in  red  shades,  which  on  washing  change  to  bright 
orange  to  yellow  tints  of  great  fastness. — A.  S. 

Lakes  ;  Process   for    preparing    colour .     E.    R.    L. 

Blumer.     Ger.  Pat.  174,745,  Nov.  16,  1904. 

A  SOLUTION  in  alkali  of  the  condensation  product  of  phenol 
and  formaldehyde  is  added  to  a  solution  of  an  acid  dyestuff 
until  all  the  latter  is  precipitated.  Textile  fibres  may  be 
impregnated  with  the  above  condensation  product,  dis- 
solved in  alkali,  and  then  dyed  with  acid  dvestuffs. 

— T.  F.  B. 

Adhesive  and  finishing  materials  ;  Process  for  the  prepara- 
tion of .     F.  Hecht.     Ger.  Pat.   174,222,  Dec.  24, 

1904.     XVI.,  page  334. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

{Continued  from  page  253.) 
English  Patent. 

Dyeing  paper  pulp.  0.  Imray,  I^ondon.  From  Farb- 
werke  vorm.  Meister,  Lucius,  und  Briining,  Hoechst 
a/Main,  Germany.     Eng.  Pat.  5342,  March  5,  1906. 

The  process  claimed  consists  in  mixing  the  acid-,  nitre-, 


VII.— ACIDS,     ALKALIS,    AND     SALTS,. 
AND    NON-METALLIC   ELEMENTS. 

{Continued  from  page  256.) 

Calcium ';    Phosphates   of   and   their   hydrates.      H. 

Bassett,  jun.    Z.   anorg.   Chem.,   1907,  53,  34—48. 

Dicalcium  phosphate. — The  only  definite  hydrate  of 
dicalcium  phosphate  which  exists  above  0°  C.  is  the 
dihydrate,  CaHP04,2H20.  When  ammonia  solution  is 
added  drop  by  drop  to  a  solution  of  bone-ash  in  hydro- 
chloric acid,  the  compound,  CaHP04,  is  at  first  precipitated 
and  this  gives  place  to  the  hydrate  as  the  acidity  decreases. 
A  mixture  of  the  two  results,  therefore,  by  complete 
precipitation,  their  relative  amounts  depending  on  the 
original  acidity  and  the  temperature  during  precipitation. 
Tlie  quintuple'  point  at  which  the  phases,  CaHP04,2H20  ; 
CaHP04  ;  solid  solution  ;  liquid  solution  ;  and  vapour 
coexist  lies  at  about  80°  C. 

Monocalcium  phosphate. — The  only  hydrate  of  this- 
phosphate  which  is  formed  above  0°  C.  is  the  monohydrate 
CaH4(P04)o,H20.  This  hydrate  is  stable  in  the  presence 
of  solution  up  to  170°,  but  if  the  ratio,  V^O^/C&O,  exceed  4, 
crystals  of  the  anhydrous  salt  are  obtained  at  160°. 
a"  solution  containing  about  35  grms.  of  calcium  oxide 
and  400  grms.  of  phosphoric  anhydride  per  litre  deposits 
at  160°  anhydrous  monocalcium  phosphate  as  lustrous 
prisms,  which  quickly  absorb  moisture  from  the  air, 
forming  the  monohydrate.  The  point  at  which  the  phases, 
CaH4(P04)2,H20  ;  CaHP04,2H20  ;  CaHP04  ;  liquid  solu- 
tion ;  and  vapour  coexist  lies  at  about  30°  C.  (See  also- 
this  J.,  1906,  120.)— F.  Sodn. 

Calcium;  Action  of  amvwnia  on  the  phosphates  of _ . 

H.  Bassett,  jun.     Z.  anorg.  Chem.,  1907,  53,  49—62. 

Anhydrous  dicalcium  phosphate  does  not  react  with, 
ammonia  gas.  either  at  the  ordinary  temperature  or 
at  100°  C,  but  its  dihydrate,  CaHP04,2H20,  reacts 
readily  at  100°,  according  to  the  equation  :— 

3CaHP04,2H20  +  2NH3  = 
Ca3(P04)2  -f  (NH4)2HP04  -f  6H2O. 

This  reaction  really  takes  place  in  the  solution  formed  by 
heating  the  solid'  hydrate.  It  begins,  therefore,  only- 
when  a  point  is  reached  in  the  system,  CaO  -  P0O5  -  H2O, 
at  which  the  liquid  phase  appears.  Monocalcium  phos- 
phate absorbs  ammonia  very  slowly  at  the  ordinary 
,  temperature,  but  rapidlv  at  iOO°  with  the  formation  of 
I  the  compound,  Ca(NH4)2H,(P04)o,  which  is  immediately 
decomposed  by  water  into  dicalcium  phosphate 
and     diammonium     phosphate.  The     monohydrate, 

CaH4(P04)2,H20,  gives  with  ammonia,  dicalcium  phosphate 
and  diammonium  phosphate.  This  reaction  also  takes 
place  in  the  liquid  phase  first  produced,  and  the  dicalcium 
phosphate    reacts    further    to    a    great    extent,    forming 
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tricalcium  phosphate.  Diainnioniiiin  phosphate.  Filters  for  filterivg  hi/ percolation  as  applied  to  acids,  alkalis. 
{NH4).,HP04,  is  quite  stable  at  100"  in  presence  of  ammonia  ,  water,  or  sewerage.  J.  Mackenzie  and  J.  and  G. 
gas  at'atniospheric  pressun\— F.  SonN.  I        MoLauchlan.  Middlesbrough-on-Tees.    Eng.  Pat.  23,049, 

Oct.  18,  190G. 


Aci<i.< 


Standard  i,<  i  n  g    of 
A.  \'esterberg. 


hi, 

XXIII.. 


metallic    magnesium, 
])age  344. 


Calcium  carbide  ;    I'.S.  regulations  tor  shipments  of . 

Oil.  Paint,  and  Drug  Rep..  .ALirch  11.  1907.     [T.R.] 

The  Pep.irtnient  of  Commerce  and  Labour  has  decided 
to  {lermit  the  transiK>rtation  of  calcium  carbide  on  pa.s- 
senger  steamers,  subject  to  the  following  requirements  : — 
"  Calcium  carbide  or  cirbide  of  calcium  may  be  trans- 
ported on  passenger  vessels  when  the  same  is  contained 
in  steel  drums  or  steel  receptacles,  the  seams  of  which  are 
lapped  and  projierlv  riveted  or  fastened  in  such  manner 
as  will  liest  insure  the  maxinmm  strength  of  the  joints, 
and  when  the  said  drums  or  receptacles  arc  litted  with 
double  covers,  so  that  such  drums  or  receptacles  shall  be 
water  tight  and  air  tight  during  such  transportation. 
For  packages  of  one  hundred  and  ten  pounds  or  less, 
such  drums  or  receptacles  shall  be  made  of  open-hearth 
steel  of  not  less  than  Xo.  26  gauge.  For  packages  of  more 
than  one  hundred  and  ten  pounds,  such  drums  or  recep- 
tacles shall  be  made  of  open-hearth  steel  of  not  less  than 
Xo.  24  gauge  :  Provided,  that  said  calcium  carbide  or 
carbide  of  calcium  may  also  be  transported  on  passenger 
vessels  in  cans  containing  not  more  than  ten  pounds  of 
said  calcium  carbide  or  carbide  of  calcium  each,  such  cans 
to  be  constructed  and  packed  as  follows : — Said  cans  shall 
be  made  of  ninety-pound  basis  tin  or  terneplate,  ^shall 
have  double  and  lapped  seams,  shall  have  the  ojwnings 
in  the  tops  littcd  with  tight  compression  caps,  shall  be 
constructed  so  as  to  render  them  water  tight  and  air  tight, 
and  shall  be  packed  in  substantial  wooden  cases  with  not 
more  than  sixty  pounds  total  weight  of  calcium  carbide 
or  carbide  of  calcium  in  each  of  such  cases. 

"  Calcium  carbide  or  carbide  of  calcium  must  not  under 
any  conditions  Ije  transported  on  such  vessels  in  other 
than  such  original  unopened  packages,  which  must  be 
plainly  marked  '  Calcium  carbide.'  " 


English  Patents. 

Sulphuric  acid;    Purification  of  arsenical and  the 

olfainment  of  arsenic  therefrom.  J.  Raschen.  A.  E. 
Wareing,  and  The  United  Alkali  Co.,  Ltd.,  Liverpool, 
Eng,  Pat,  5151,  March  2,  1906. 

See  Fr.  Pat  363,947  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 


Distilling  apparatus  [ammcmia].     C.  C.  Carpenter.     Eng. 
•Pat.  22,512,  Oct.   11,  1906.     IIL,  page  311. 


Cyanidt  of  ammonium  ; 
I).  Lance,  Paris,  and 
Kne.  Pat.  4409.  Feb. 
Feb.  22,  19rj5. 


Synthetic    production    of   . 

E.    (i.    Elworthv,    St.    Albans. 
•22,    1906.     Under   Int.    Conv., 


See  Fr.  Pat.  355.504  of  19(J5  ;  this  J.,  1905,  1231,— T.  F,  B. 


Fl'ix  shimmings  of  zinc,  or  other  similar  material  ;   Process 

for  treating   H.    A.    I>ravcr   and    C.    von    Buch, 

I>jndon.     Eng.  Pat.  5fi55,  .March  H,  1906. 

The  Rkimmings  are  mixed  with  an  alkaline-earth  such  as 
lime,  and  heated  in  a  muffle  furnace.  Ammonia  is  given 
off  andr<-'ov«Tcda«  chloride,  and  a  rexidue  in  left  consisting 
of  7  "  '  '     ilcium  chloride.     'Jliis  rewiduc  is  treated 

».  .  the  wjlution  traniiferred  to  a  wttling 

tail   .  ij»'^ratcrd  for  the  r'r.overy  of  the  calcium 

chlonde.  ibc  zinc  oxide  left  in  the  boiling  and  w.ttling 
tankn  ia  collected  and  dried  for  sale  as  zinc  ash.  (Refer- 
ence is  directed  to  Eng.  Pat.  1070  of  1869.)— O.  F.  H. 


a  b  a  b  a 

Silica,  "  full  gannister."  or  dinas  stone  or  brick  which 
has  the  following  approximate  composition : — Silica, 
94-25  per  cent.  ;  iron  oxide.  0-50  per  cent.  ;  alumina, 
2-80  per  cent  ;  lime.  1'75  per  cent.  ;  magnesia,  1-20  per 
cent.  ;  and  alkalis,  0-50  per  cent.  ;  is  broken  into  small 
fragments  which  will  pass  tlirough  a  10-wire,  but  not 
through  a  r2-wire  sieve.  The  broken  material  is  formed 
into  slabs,  which  are  burnt  at  a  temperature  of  from 
2000°  to  2500°  C.  The  slabs  have  the  section  shown  in 
the  figure,  with  the  projections,  a,  b,  on  the  lower  side. 
and  are  jilaced  in  a  tank  and  cemented  together.  The 
liquid  to  be  filtered  is  poured  on  to  the  top  of  the  slabs, 
and  passes  through  the  porous  material,  the  projections 
being  for  the  purpose  of  causing  the  formation  of  drops, 
so  tiiat  the  progress  of  the  filtration  is  not  hindered  by 
the  formation  of  a  film  of  liquid  on  the  underside  of  the 
plates.— W.  H.  C. 

Lime  and  other  substances  ;    The  burning  of .     The 

Associated  Portland  Cement  Manufacturers  (1900), 
Ltd.,  and  D.  H.  Gibbs.  Eng.  Pat.  24,823,  Nov.  5, 
1906.     IX.,  page  323. 


Hydrogen ;     Producing    pure from   water   gas.     A. 

Frank.   Chavlottenburg,  Germany.      Eng,   Pat.  26,928, 
Nov.  27,  1906.     Under  Int.  Conv.,  March  7,  1906. 

Watkr-gas  is  cooled  in  a  suitable  apparatus  sufificiently 
to  liquefy  the  carbon  monoxide  and  dioxide,  which  are 
then  separated.  If  the  water-gas  has  been  produced  at 
a  low  temperature,  and  contains  chiefly  carbon  dioxide, 
with  but  little  carbon  monoxide  besides  hydrogen,  it  may 
be  completely  liquefied,  and  the  hydrogen  recovered  by 
fractional  distillation.  In  either  case,  the  hydrogen 
resulting,  is  further  purified  by  being  conducted  over 
calcium  carbide  at  a  temperature  of  over  300°  C, — E,  S. 

United  States  Patents, 

Chromic  acid  ;  Manufacture  of .     11,  Suchy,  Bitterfeld, 

Assignor  to  Cliem.  Fabr,  Griesheim-Elektron,  Frankfort. 
Germany.     U.S.  Pat.  841,278,  Jan.  15,  1907, 

See  i:ng.  Pat,  12,818  of  1906  ;  this  J.,  1907,  150,— T.  F.  B, 


Sidphur   burner.     C,    E,    Savage,    Groveton,   N,H, 
Pat,  841,576,  Jan.  15,  1907. 


U.S. 


Two  oven  casings  arc  combined  end  to  end,  supported  at 
a  certain  point  to  rocjc  on  a  fixed  base,  a  hydraulic  cylinder 
being  operated  to  tilt  one  rocking  end,  whilst  the  other 
end  is  tilted  by  means  operated  by  the  movements  of 
the  fornjcr.  .\n  outlet  passage  is  provided  "  at  a  moving 
point,"  and  there  is  a  fixed  outlet  pipe,  with  an  annular 
water-seal  between  it  and  the  oven  casing.  Numerous 
details  of  the  apparatus  are  described. — E.  S. 

Lime ;     Apparatus     for     hydrnting .     M,     Mauran, 

Niagara  Falls,  N,Y,,  Assignor  to  Castner  Electrolytic 
Alkali  Co.,  Virginia,     U.S,  Pat,  840,076,  Jan,  1,  1907. 

The  lime  is  hydrated  in  a  covered  pan,  surmounted  by 
an  ujiright  stack,  up  which  the  lime-laden  vapours  ])afl8, 
to  meet  water  sprayed  into  the  ujiper  jiart  of  the  column 
the  descending  streams  of  water  being  caught  and  dis 
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tributed  by  a  series  of  conical  baffle-plates  set  at  various 
heights.  The  lowest  baffle  is  provided  with  a  trough,  the 
water  accumulating  in  which  is  run  into  a  side  vessel, 
from  which  it  is  returned  to  the  tank  in  its  heated  state 
to  further  hydrate  the  lime.  Thus,  only  water  vapour 
free  from  entrained  lime  is  passed  into  the  atmosphere. 

— E.  S. 

French  Patents. 

Concentration  of  saline  solutions  [Sea-water,  tOc]  ;  Process 

and  apparatus  for .     L.  Brunot.     Fr.  Pat.  371,239, 

Jan.  16,  190(5. 

The  sea-water  or  other  solution  to  be  concentrated  is  fed 
into  a  horizontal  rotating  drum  \Aith  perforated  sides 
provided  with  an  inner  concentric  filter.  The  centrifugal 
force  causes  the  solution  to  become  concentrated  as  it 
reaches  the  periphery  of  the  drum,  through  which  it 
passes  to  the  concentrated-liquor  receptacle.  The  liquor 
nearer  the  axis  and  the  ends  of  the  drum  becomes  less 
concentrated,  and  is  drawn  off  through  special  pipes, 
which  pass  through  openings  in  the  ends  of  the  drum. 

— W.  H.  C. 

Metal -ammonium     compounds     [Cuprammonium]  ;      Pre- 
paration   of    solutions    of .     Soc.    anon.    la    Soie 

Nouvelle.     Fr.   Pat.    369.973,   Sept.    24.    1906.     Under 
Int.  Conv.,  Sept.  26,  1905. 


quantities  of  ammonia,  is  discharged  at  19.  The  ammonia 
solution  from  the  scrubber  is  forced  by  a  steam-injector, 
6,  into  the  upper  part  of  the  vessel,  8,  in  the  form  of  a 
spray.  Compressed  fresh  aii-  enters  this  vessel  at  the 
bottom,  is  saturated  with  ammonia  by  the  spray,  and 
then  passes  to  the  reaction  vessel.  The  impoverished 
ammoniacal  water  is  collected  at  the  bottom  in  the  tanlc, 
21,  and  is  returned  by  the  pressure  of  air  to  the  scrubber, 
5;    the  compressed  air  also  operates  the  injector,   11. 

—J.  F.  B. 

Hydrogen   peroxide  ;    Electrolytic  production  of .     O. 

Urbasch.     Fr.    Pat.    371,043,    Nov.    2,    1906.     XL4., 
page  327. 

Nitrogen  ;   Process  for  rendering  titmospheric availahU 

in  the  form  of  nitride.  L.  Roth.  Fr.  Pat.  371,397, 
Nov.  13,  1906. 
The  ])atent  relates  to  the  preparation  of  nitrides  by  the 
action  of  atmospheric  nitrogen  on  suitable  substances 
(mi.\tures  of  iron,  zinc,  or  silicon  with  carbides,  or  metallic 
hydroxides  or  hvdrated  oxides)  at  a  high  temperature 
(800°— 850°  C).  '  The  essential  feature  of  the  invention 
consists  in  causing  the  air  to  pass  through  a  solid,  porous 
membrane  (burnt  clay)  before  it  comes  into  contact  w  ith 
the  heated  charge.  'Owing  to  the  greater  diffusibility 
of  the  nitrogen,  the  air  after  passing  through  the  membrane 
is  concentrated  in  that  element,  and  better  yields  of 
nitride  are  said  to  be  obtained. — A.  S. 


The  apparatus  specified  (see  figure)  has  the  object  of 
economising  the  ammoniacal  vapours  can-ied  away 
during  the  preparation  of  cupraiumonium  solutions  by 
the  action  of  ammonia  and  air  on  metallic  copper.  The 
apparatus  consists  of  a  reaction  vessel.  1,  with  a  cooling 
worm,  15,  in  its  ui)per  portion,  a  condenser  or  scrubber.  5, 
filled  with  coke,  and  a  saturating  vessel,  8.  The  vessel,  1, 
is  filled  with  copper  shavings  and  a  solution  of  ammonia 
up  to  the  level,  16.  In  order  to  obtain  continuous 
circulation,  the  solution  is  withdrawn  at  12  by  the 
injector,  11,  and  is  intimately  mixed  with  air  saturated 
with  ammonia  coming  from  the  vessel,  8,  through  the 
pipe,  10.  The  mixture  of  liquid  and  air  is  returned  to 
the  reaction  vessel  at  the  bottom,  through  the  pipes 
13  and  14.  The  de-oxidised  air,  saturated  with  ammonia, 
escapes  through  the  valve,  3,  and  the  pipe,  2.  and  ]iasses 
into  the  bottom  of  the  scrubbing  vessel,  5,  in  which  the 
ammonia  is  removed  by  water  from  the  tank,  21,  forced 
up  the  pipe,  17.     The  waste  gas,  retaining  only  very  .small 
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[Continued  from  page  257.) 

[Potterii\   Biscuit  loss  in  the  martufacture  of  white  icare; 

Some  phases  of .     H.  Hope.  Trans.  Amer.  Ceramic 

Soc,  1906,  8,  62—75. 
The  experiments  upon  which  the  author's  conclusions 
are  based  were  made  with  an  average  white  ware  body 
niaturinsr  at  Seger  cone  8.  The  chief  causes  of  biscuit  loss 
are  summarised  as  foUow^s  : — (1)  Low  tensile  strength  of 
the  body,  owing  to  which  the  ware  may  be  unable  to 
withstand  the  pressure  of  pieces  stacked  upon  it.  The 
addition  of  ball  clay  increases  the  tensile  strength  of  a 
body,  but  owing  to  its  greater  contraction,  it  tends  to 
produce  crookedness.  (2)  The  tendency  of  ware  to 
become  crooked  in  drying,  and  consequently  strained 
when  straightened.  This  may  be  largely  overcome  by 
avoiding  an  excess  of  plastic  clays  in  the  body ;  by 
allowing  the  heated  air  used  in  drying  free  access  to  all 
sides  of  the  mould  ;  by  the  accurate  fitting  of  the  moulds 
in    tlie    "  jolly    rings  "  ;      by    avoiding    over-tiring,    &c. 

(3)  The  u.-e  of  clay  from  which  the  air  ha<  not  been 
pro])erly  expelled  in  pugging.  The  presence  of  air  may 
be  due  to  the  repugging  of  small  pieces  of  "  scrap." 
full  of  air.  which  should  be  returned  to  the  "  blunger," 
or  to  defects  in  the  pug-mill,  such  as  a  wrong  angle  of 
the  knives,  or  a  bad  relation  in  the  relative  speeds  of 
the    vertical    and    horizontal    shafts    in    a    irertical    mill. 

(4)  Hard  and  uneven  firing  is  the  cause  of  much  crooked 
ware,  and  can  only  be  remedied  by  greater  care  in  firing. 

(5)  Careless  handling  of  dry,  unfired  ware  by  the  finishers. 
(0)  The  application,  in  finishing,  of  undue  pressure  to 
unsupported  portions  of  the  ware.  (7)  Rough  handling 
of  biscuit  ware  in  the  warehouse  and  in  drawing.  (8)  Bad 
placing.  These  last  four  items  are  due  to  carelessness 
on  the  part  of  the  workmen,  and  can  only  be  remedied 
bv  greater  care  in  their  work.  The  author's  experience 
is  that  there  is  no  evidence  of  any  crack  originating  in 
the  firing  itself,  with  the  exception  of  "  dunted,"  i.e..  too 
rapidly  cooled,  ware,  and  consequently  the  origin  of  all 
others"  mav  be  found  in  the  clav.  or  in  the  ware  in  the 
unfired  state.— W.  C.  H. 

[Pottery]    Hody   dissdvtion    and   its   causes  ;    Inquiry    into 

.     C.  Weeluns.     Tran.«.  Amer.  Ceramic  So;..   190*), 

8,  79—90. 
The  author  has  inquired  into  tiie  causes  that   produce 
"  duntina."     Dunted  ware  may  be  defined  as  ware  which 
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shows  a  rift  or  crack,  that  has  arisen  during  firing,  either 
in  the  hiscxiit  kiln  or  in  the  glost  kiln,  a!id  emits  a  cracked 
sound.  The  fracture  shows  a  dean,  glassy  surface,  and 
is  thus  distinguished  from  a  clay  crack,  i.e.,  a  crack 
caused  before  the  ware  is  tired,  wliich  shows  a  granular 


The  composition  of  the  body  used  was : — Tennessee  ball 
clay.  No.  3,  22  ;  English  china  cliy,  3(> ;  potters'  flint. 
34  ;  and  felspar,  8.  The  percentage  additions  of  fluor- 
spar and  whiting  and  the  results  of  the  tests  are  shown 
in  the  following  table  : — 


Mrasureiuents. 

Body 
alone. 

Body  +  additions  of 
fluorspar. 

Body  +  additions  of 
whiting. 

— 

0-1 

0'3            1-0 

3-0 

0-13 

0-4 

1-0 

3-0 

Shrinkage,    per  cent 

Absorption 

Translurency.    mea»ured    by    thickness   in   mm. 

through  which  liiiht  passed    

LoM  by  Abrasion,  per  cent.  1st  hour 

..     „        „                   „        2nd  hour 

..    „        „           Total    

10-5 
10-6 

1-65 
2-81 
2-13 
4-94 

11-1 
10-2 

1-90 
2-34 
1-64 
3-98 

ll'l 
9-4 

1-80 
2-74 
2-32 
5-06 

10-8 

8-2 

2-10 
1-70 
1-00 
2-70 

11-4 
6-3 

2-40 
1-60 
0-90 
2-50 

9-0 

1-90 
2-39 
1-93 
4-32 

11-3 
8-5 

2-30 
2-22 
1-96 
4-18 

10-8 
7-7 

1-70 
1-70 
1-60 
3.20 

12-7 
5-4 

2-00 
1-30 
1-30 
2-60 

— W.  C.  H. 


surface.  To  reduce  the  tendency  to  "  dunt,"  in  addition 
to  the  eiercise  of  the  greatest  care  in  ageing  the  clay 
mixture,  drj-ing  the  ware,  placing  it  in  the  kiln,  &c.,  it 
is  recommended  that  the  two  extremes  of  heat  should 
be  avoided  in  firing.  Thus  a  body  that  gave  satisfactory 
results  when  tired  at  Seger  cone  8.  gave  a  number  of  dunted 
pieces  at  Seger  cone  11.  and  a  number  of  the  pieces  that 
appeared  sound  when  drawn  fcom  the  biscuit  kiln  did  not 
stand  the  glo.'it  tiring,  and  of  those  that  apparently  stood 
the  latter,  a  number  were  found  to  be  dunted  after  being 
kept  for  a  time.  With  under-fired  ware,  probably  only 
the  surface  is  fused,  and  the  ware  is  consequently  unable 
to  withstand  the  strain  of  cooling,  and  hence  dunting 
takes  place.  The  rules  of  pottery  construction,  as  to 
jointing,  avoiding  sharp  comers,  &c.,  must  be  closely 
observed.  From  a  number  of  experiments  on  vitreous 
bcdy  composition  in  relation  to  the  following  defects, 
cracking  in  clay,  blistering,  and  dunting,  the  most  satis- 
factory results  were  obtained  with  the  two  following 
mixtures  when  tired  at  Seger  cone  8  : — Clay.  40  ;  flint, 
25.  3t)  ;  felspar,  35.  30.  In  another  series,  in  which  45  per 
cent,  of  felsfjar  and  15  per  cent,  of  flint  were  kept  constant, 
the  40  per  cent,  of  clay  consisted  first  of  equal  quantities 
of  American  and  English  ball  clays  ;  the  latter  was  then 
gradually  decreased  in  amount,  and  American  ball  clay 
increa-sed  until  this  formed  the  whole  of  the  40  per  cent., 
and  in  the  other  members  of  the  series  the  proportions  of 
the  two  clays  were  altered  in  the  reverse  way.  From  these 
te«t«  it  appeared  that  English  ball  clay,  whilst  it  prevented 
cracking  in  the  daj'.  cau.sed  blistering  in  firing,  where  the 
content  of  felspar  is  hiu'h,  and  with  large  pieces  increased 
the  duntin^r.  It  is  advisable  to  select  clays  with  a  view 
principally  to  tensile  strength.  Good  results  as  to  vitri- 
fication were  obtained  by  using  a  body  containing  15  per 
rent,  of  felspar  and  45  per  cent,  of  flint,  fired  at  cone  12, 
in.^tead  of  dej«ndin(r  Ufmn  a  high  percentage  of  felspar, 
say  45  jier  cent.,  and  a  low  percentage  of  flint,  say  15  per 
cent.,  fired  at  a  lower  temperature,  such  as  Seger  cone  8. 

— W.  C.  H. 


Earthenuxtre  [pottery]  body ;   Additions  of  lime  to  an . 

H.   E.   Ashley.     Trans.   Amer.   Ceramic  See.,   1906.  8. 
147—163. 


ly  the  experiments  described,  the  effects  are  shown  of 
additirjns.  not  exceeding  3  i>er  cent.,  of  calcium  fluoride  and 
calcium  carbonate  ufKjn  an  earthenware  bfxly,  fired  in  a 
mufBe  kiln  at  .Seger  cone  3—4.  Under  these  conditions, 
neither  comp^jund  caused  any  .swelling,  and  the  questions 
of  sudden  vitrification  and  warping  were  not  studied. 
Whiting  and  fluorspar  inrTcasc  the  shrinkage  and  decrease 
the  f>orf.>sity.  whiting  being  more  effective  than  fluorspar  ; 
they  also  enhance  the  translucency,  and  increase  the 
■trength,  mea.snred  by  resi.Htance  to  abrasion,  fluorspar 
being    more    effective    than    whiting    in    these    reHf)ects. 


Fluxing  effect  of  the  addition  of  clay  to  (Seger)  cone  mixtuns 

containing  little  or  no  clay  ;    Note  on  the .     L.  B. 

Coulter.     Trans.  Amer.  Ceramic  Soc,  1906,  8,  168—171. 

In  Seger  cones  010  to  1,  the  theoretical  R2O3  equivalents 
are  kept  constant  at  0-3  Al._,03,  0-2  FcaOs.  In  Seger  cone  010 
only  0-05  of  the  alumina  is  introduced  as  felspar,  the 
remainder  being  derived  from  clay.  In  cone  1,  all  the 
alumina  is  derived  from  felspar,  but  cones  that  are  more 
and  also  less  fusible  than  cone  1,  contain  increasing 
amounts  of  clay  as  they  recede  from  cone  1.  In  order 
to  diminish  the  fusibility  of  a  batch  of  material  intended 
for  making  cone  I,  which  was  a  little  too  fusible,  additions 
were  made  of  a  mixture  of  clay  and  flint  of  the  compo- 
sition, Al2O3,10SiO2.  But  instead  of  such  additions 
decreasing  the  fusibility,  the  mixture  became  more 
fusible,  and  the  amounts  had  to  be  increased,  until  over 
20  per  cent,  of  the  mixture  was  contained  in  the  body. 
Cones  made  in  this  way,  however,  melted  more  gradually  ; 
in  a  sudden  or  sharp  fire,  the  old  cones  would  go  down 
sooner  than  the  new,  but  in  a  steady  heat  both  would  go 
down  together.  The  old  cones,  where  embedded  in  clay, 
would  show  greater  fusibility,  whilst  the  new  mixtures, 
with  clay  already  added,  would  be  less  affected  in  this 
way.  Experiments  showed  that  the  clay  was  the  fluxing 
agent,  and  that  flint  hardened  the  mixture,  except  pos- 
sibly on  the  first  addition.  Thus,  the  addition  of  0-15 
equivalent  of  clay  alone  to  the  theoretical  body  used  for 
cone  02,  produced  the  most  fusible  mixture,  and  0-25 
equivalent  of  clay  was  required  to  make  a  mixture  of 
the  same  fusibility  as  the  one  with  no  clay.  When  flint 
and  clay  were  added  together  (as  Al203.10SiOo  above 
mentioned),  0*1  equivalent  yielded  the  most  fusible  mix- 
ture, and  0-2  equivalent  made  a  body  equal  in  fusibility 
to  the  one  with  no  clay.  In  making  cones  containing 
ferric  oxide  and  little  clay,  the  following  points  were 
noticed: — (1)  Diminishing  the  ferric  oxide  from  0'14 
equivalent  to  0-1  equivalent,  by  substituting  clay,  increases 
the  fusibility.  The  clay  was  increased  from  0-034  to  0-082 
equivalent.  (2)  From  cone  05  downwards,  the  fusibility 
cannot  be  increased  by  adding  more  clay. — W.  C.  H. 

Uranium  oxide   in  glazes   of  various   composition ;    The 

colouriruj  power  of .     F.  H.  Riddle.     Trans.  Amer. 

Ceramic  Soc,  1906,  8,  210—219. 

Thi.s  paper  contains  an  account  or  some  experiments 
made  to  ascertain  the  colouring  ])Ower  of  uranium,  the 
effect  of  the  ingredients  of  the  glaze  upon  the  colour, 
and  the  amount  of  uranium  that  can  be  added  to  the 
glaze  before  it  becomes  supersaturated.  The  uranium 
oxide  was  added  to  the  glazes  as  standard  "  yellow  oxide 
of  uranium."  really  sodium  uranate,  Na20,U208,6H20. 
The  amounts  used,  reckoned  as  UsOg,  were  : — 0-0(i3,  0-006, 
0-01,  0-(J2,  and  0-05  equivalents.  The  glazes,  with  these 
additions  of  the  colouring  matter,  were  apj)lied  to  white, 
dry   j)res«ed,   f)orous   biscuit  t'les,   and   fired   in   separate 
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saggers,   in   an   up-draught    muffle    kiln.     The    following 
table  gives  the  details  of  the  experiments  and  results : — 


affect  the  translucency,  but  increases  the  fusibility,  and 
causes  an  enamel-like  appearance. — W.  C.  H. 


Colour  effect  of  urauiiun 

additions. 

Composition  of  glaze  and 
temperature  of  firing. 

Equivalents  of  UjOs 

added. 

Glaze. 

0-003 

0-006 

0-01 

0-02 

0-05 

A.— Cone  1. 
1-0     PbO      0-2     AI2O3     2-0  Si02    • 

pale  orange 
yellow 

light  orange 
yellow- 

stronger  orange 
yellow- 

dark  orange 
yellow. 

orange  brown 

raw 

B.— Cone  1. 
0-75  PbO  ) 

0-10  CaO    VO-2     AI2O3     1-6  SiOo    . 
0-15  K2O  » 

pale  orange 
yellow          ' 

light  orange 
yellow 

stronger  orange 
yellow- 

dark  orange 
yellow 

orange  brown 
segregation 

raw 

C. — Cone  1. 
0-50  PbO    ^ 

O-lllib^     «-2     -^'=03     1-6     Si02 
0-20  CaO    J 

light  orange 

yellow,  clearer 

colour  than 

above 

orange  yellow 
somewhat 
darker 

medium  shade 
orange  colour 

orange  brown 

dark  brown. 

completely 

segregated. 

matt 

raw. 

]). — Cone  5. 
0-30  PbO  1                          2-5  SiOo    . 
0-35  XajO  '   0-35  AI0O3 
0-35  CaO    I                 ■          0-5  B2O3  . 

pale  lemon     ■ 
yellow 

light  lemon 
yellow- 

somewhat 

stronger  lemon 

yellow 

dirty  lemon 
yellow,  some- 
what reduced. 

brown, 
reduced 

1 

'         fritted. 

E. — Cone  5. 
0-3     NajO  (.  0.5    Ai  n    i  *'°  SiOj    . 
0-7     CaO    >    "''  -^1203  1  1.0  B2O3  . 

very  pale      ! 
lemon  yellow- 

pale  lemon 
yellow 

good  light 
lemon  yellow 

lemon  yellow 

rather  strong 

shade 

dark  lemon 
yellow 

1 

fritted. 

F. — Cone  03. 
0-4  XajO    ) 

0-4     CaO       0-25  Al ,03     2-5  SiO.    . 
0-2     ZnO     ♦ 

pale  straw- 
yellow 

light  straw 
yellow- 

medium 
straw  yellow 

strong  straw 
'           yellow 

\ 

dark  brown 
reduced 

fritted 

G. — Cone  10. 
0^7     CaO    }  °'^     -'^l^Os     4-0  SiO.    . 

reduced 
1 

reduced 

- 

i       - 

- 

raw 

The  colouring  power  of  the  lu-anium  is  strong,  0-006 
equivalent  giving  a  good  colour.  Glazes  containing  lead, 
and  high  in  uranium,  gave  a  deep  orange  colour,  whilst 
those  free  from  or  very  low  in  lead  gave  a  lemon  yellow. 
Glazes  with  the  largest  amounts  of  uranium  are  not  only 
the  richest  in  colour,  but  also  are  the  most  distinctly 
orange  in  shade,  and  contain  the  largest  amoimts  of 
uranium  in  solution.  The  lemon-coloration  appears  to  be 
dtie  to  the  effect  of  boric  acid  rather  than  to  the  alkali. 
Trial  A  was  slightly  supersaturated  with  0-05  equivalent 
of  UgOg  ;  Trials  B  and  D  were  good  with  0-02,  but 
supersaturated  with  0-05 ;  Trial  C  was  slightly  super- 
saturated \vith  0-05  ;  Trials  E  and  F,  although  blackened 
and  the  colour  destroyed  \vith  0-05,  still  retained  glazed 
surfaces ;  Trial  G  w-as  not  carried  above  0-006.  The 
fritted  glazes  as  a  whole  were  capable  of  taking  more 
raw  luranium  into  solution  than  the  raw  glazes. — W.  C.  H. 

Phosphoric  acid  in  [pottery]  body  mixtures  ;  Action  of . 

C.    W.    Parraelee.     Trans.    Amer.    Ceramic   Soc,    1906, 
8,  236—241. 

The  author  has  investigated  the  action  of  phosphoric  acid 
in  developing  translucency,  and  its  effect  upon  the  fusi- 
bility of  various  common  materials  used  in  the  prepara- 
tion of  bodies.  To  avoid  the  action  of  lime  or  any  strong 
base,  the  phosphoric  acid  was  introduced  in  the  form  of 
aluminium  phosphate,  and  to  secure  as  much  binding 
power  as  possible,  ball-clay  was  used  in  nearly  all  the  tests, 
which  were  fired  between  Seger  cones  9  and  10.  From 
the  results  it  appears  that  the  presence  of  phosphoric  acid 
gives  translucency,  tends  to  improve  the  colour,  and  acts 
as  a  flux  and  vitrifying  agent  when  present  in  sufficient 
quantity,  viz.,  0-6  equivalent  of  P2OJ,  and  larger  amounts, 
together  %vith  1  ecj[uivalent  of  alumina,  and  varying 
equivalents  of  other  constituents,  silica,  lime,  and  potash 
(introduced  as  felspar).  A  slight  increase  of  silica  increases 
the  fusibility.  Lime,  when  present  in  small  quantities, 
increases  the  fusibility,  but  considerable  amounts  make 
the  body  refractory.  It  also  gives  an  enamel-like  appear- 
ance.    The  presence  of  0-2  equivalent  of|potash  does  not 


Fineness  of  ground  [pottery]   materials ;  A   standard  for 

the  .     C.  F.   Binns.     Trans.  Amer.   Ceramic  Soc, 

1906,  8,  241—249. 

Ax  elutriation  process  is  considered  by  the  author  of  this 
paper  to  be  the  only  simple  method  for  estimating  the 
amounts  of  particles  of  different  sizes  in  a  mass  of  finely 
ground  material.  For  this  purpose,  instead  of  the  Schoene 
apparatus,  the  following,  used  by  Ki-ehbiel,  is  recom- 
mended. The  apparatus  comprises  three  cylindrical 
copper  cans,  the  bottom  of  each  terminating  in  an  inverted 
cone  of  60".  A  stream  of  water  is  fed  into  a  thistle 
funnel,  which  passes  to  the  bottom  of  the  tii-st  can,  and 
the  overflow  from  this  passes  into  a  similar  thistle 
funnel,  and  to  the  bottom  of  the  second  can,  and  similarly 
from  this  to  the  third  can.  The  diameters  of  the  second 
and  third  cans  are  arranged  so  that  the  velocity  of  the 
strea,m  of  water  as  it  rises  in  the  cans  decreases,  and, 
consequently,  smaller  and  smaller  particles  are  carried 
over.  The  stream  is  supplied  to  the  first  can  from  a 
receptacle,  provided  with  an  overflow,  to  ensure  a  constant 
pressure.  The  following  table  shows  (1)  the  height, 
(2)  the  diameter,  and  (3)  the  speed  at  which  the  water 
rises  in  each  can,  and  (4)  the  size  of  grain  removed  : — 


1. 

2. 

3. 

4 

cm. 

cm. 

mm. 
per  sec. 

mm. 

15 

5  00 

7-32 

14-58 

1-50 
0-70 
0-18 

0-04—0-025 

Second    ,,  

0-025—0-01 

Third       

0-01  —0-00 

The  .stream  from  the  third  can,  carrying  the  milky  washings, 
is  allowed  to  flow  away.  20  grms.  of  the  finely-ground 
material  are  agitated  with  water  and  introduced  into 
the  first  ean,  and  the  stream  of  water  started.     Particlee 
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whose   diameters   are   al)ove   0*04   mm.  are   left   in    the 
first  ran,  thi»se  alK>ve  0-02.">  inin.  in  the  seoond.  an'l  those 
hIiovp  O'Ol  nun.  in  tb.o  ll\inl.  and  tl<ese  frai-tion-'  are  after-   ," 
wanis  taken  ont.  dried,  an;!  weighed,  tlie  fraetion  whose 
jwrtitles  have  ilianieters  K»ss  than  OOl  iinn.  InMnsi  estimated 
hv  ditfert»nie.       A^ter  i>l>taiiiins;  tlie  fraetions    tlie  grains  •  ■'' 
of  wliieh  ha\e  diameters  within  the  limits  JH»4  mentionwl, — r— 
the  tiueivss  of  the  sfimpk^  ean  he  expressed  as  a  nvimeriei}lj,|itf 
vahie.   hy    the     '  surfaee   faetor  ""   suggested   1\v  Jackson^ 
and  nio«iitit\l  hy  I'unly. 

[The  ■•  surface    factor "    is  ohtaii>ed   in    the    following    ' 
way: — Invert  the  mean  diameter  of  eaeh  griHii>,     Multiply- 
the    **  surfaee  faetor  "     of    eaih    irroup,   thus    obtained. 
bv  the  fraetional  amount  of  the  i|»iantity  of  the  sample;! 
having  jiartii'les  of  these   mean  diameter?>.     'J'he  sum  of 
these    proiluits  is    the  total    "  surtnee  fmtor  "    for    the" 
pa  in  pie.  1 

The  fi>llowin>r  examples  may  1h>  ijuoted  to  show  tJie 
order  of  the  tignres  of  "■  surface  faetors  "  of  some  .American 
ground  materials  : — 


at  cone  5.     The  following  table  gives  tlie  more  important 
results  of  these  trials  :—  '• 


ilatoriiil  luldeil. 


JifSllIt. 


part 


parts. 


90 
85 
80 
60 


ifaCO, 


10 

15 

20 

I'elsi.ar  40 


No     ixTceptible 

cla.v. 
I'erccptible   elian 

vitriticatioii. 
Vitrilied. 
Vitrilled. 
Sli(j(litl,v  iioroiis. 
Good   vitreous  surface 


laii^i-     1)1 
towards 


KfUjvar.  Eureka  Co.  Ixxl.v  si.)ar 10^8 

lawiied   160     :. 7.. '.'...;■.:. T.". "  ]0"47' 

ealciiied 1 198 

F!iDt  ..  Freticli  flint    10:11 

la«ned    160    . lUl 

„  re-grouud 1324 


Ziur  /tUienle  cr>/stfilj<  ;  A  few  /uct-'<  ro 
— — .  F.  H. "Riddle.  Trans.  Anui 
8.  MIW- :152. 


-\V.  C.  H. 


ccnt'tng  the  so-called 
Ceran'iie  Soe.,  1906, 


Thi>  ijaper  contains  an  aceouiit  of  a  method  l)y  whieli 
VI y  MaUine  glazes  can  be  prochife<i-bA-  tlie  use  of  zinc-  oxide, 
and  without  titanium  oxide  includinj:  the  j>hysieal 
treatment  involved,  both  in  the  preparation  and  firinjr 
of  the  dazes.  To  obtain  the-se  .tr^v'^talline  glazes,  it  is 
neces-sarv  to  have  a  .soft  fluxing  matrix,  containing  hu"gc 
amounts  of  zinc  ovide  and  silica,  which  will  crystallise 
out  together  a-  zin  -  .■•ili«;-ate.  from  the  su|)ersatu rated 
matrix.  In  compoiuidiiig  the  glaze,  the  zinc  silicate 
will  cr_vxtalli.se  out|.  .whether  adcjed  ray.  or  partly  or  totally 
fritted  with  it,  but  the  best .  results  were  obtained  hv 
fritting  all  the  niatei;lals  togtther  in  the  following  ])ro- 
iKirtion-  :-  Zinc  o.xide.  2T*3><!i  ;'  )»ota.>s;um  nitrate,  7-382  ; 
liorax.  13-770  :  whiting.  7-2fX»  :  bori'-  acid  (flaky).  4-4(U)  ; 
rupric  o.xjfle.  OIHNi :  and  Hint.  :<l>-t)93  ]iarts  by  weight. 
1  hi*  mixture  corresjjonds  to  the  formula  :^ 

(O'TZdO.  OOTSyajO,  0  075K2<J.O.  150taO) 
■(0  oV45(uO)(l-375.Si02.  0  225B203). 

The  zlaze  should  Ik-  ground  as  fine  a."  possible,  and  appljc! 

to  the  surface  tr»  l)e  daze^l   with  dextrin  as  an  adliesjve. 

The    fw-"t    rf's'dt.'*    were    obtained    by    bringing    the    glaze 

up  t  fi'j  fem|KTetur'-.  cooling  ra[)idly  to  the  best 

fry-'  ■.;nt.  and   maintainint'  it  at  this  as  long  as 

'    •     L'radunlly    coolinj:   down.     Oxidising 

.nil  fhr(<n'.rlioiit.     The  cfdouring  o\ido 

I  effect  ujMjn  ttie  crystals,  but  sliows 

iheni  l«i  Iwller  a-l vfiiita;»e.      ('op|»er.  Miangane.se.  and  iron 

were  ii*v|  wtfh  e'l'i^flv  ■_''W»'  rf-sfTtpr"  AV;  f.  H. 
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Amer.iCeram"    ;Vjf.,  V.ffHi.  8.  3«V*— 3<)H. 


Trans. 


S'lMK  ex|ierinient»>  were  nimlc  with  a  fin'-grained.  plastic 
rlay  from  .New  J«-n»ey.  whii-h  when  mafle  up  for  a  terra- 
cotta l»ocjy  wurjic-d  wi  much  dcfing  burning  that  it  whs 
u<w.-le^~«  for  that  purjio'c.  .At  .Segercone  7>  the  clay  w  ns  nearly 
vitrified,  but  when  spiave«l  on  n  r'giilnr  ferra-<-otta  bfxlv, 
that  wa««  quite  |ioroii<>  at  cone  ."»  or  '»,  the  ilav  wan  niore 
priTOu.H  and  le«.»  vitreoM."  than  when  burned  bv  itself. 
A!ixture»  of  thi.*  'lay  with  \arioo."  materials  were  made, 
^orl  Mprayed  on  to  the  xtanUard  terra-iotta  bodv,  and  fired 


^Ji.  series  of.  trials  sprayed  with  Xo,  7  mixture  was  vitri^ed 
with  cone  2  down,  and  still  better  vitrified  with  cone  5 
down.  Another  series,  in  which  Xo.  12  mixture  was  used; 
the  members  fired  where  cone  2  was  down  were  vitrified. 

—and  those  iiied  where  cone  o  was  down  were  fused  to 
melting,   and   showed    the   body  seini-transi)arent,   crude. 

^and  cheel-.ed  like  a  glaze.  Those  glpzes  which  would 
permit  'the  introdiietion  of  magnesia  without  any  bad 
effect  from  lack  of  fusion  or  change  of  colours  were  enablecl 
"to  stand  a  wider  range  of  temperature  change  than  before: 
In  another  set  of  trials,  the  following  materials  were  dra\\ii 
from  : — The  Xew  .lei'sey  clay,  felspar,  magnesium  carr 
bonatc  and  sul))hate.  ferric  hydroxide  and  oxide,  flint,  and 
potassium  nitrate.  The  formula,  (A),  was  a])iiroxiniate!\'^ 
(()-2.Mg().0-23K2<>)(l  Al2O3,0-2Fe2()3)(4-9Si(\>)  "  • 
This  matured  at  cone  01.-  and  was  a  fair  red  colour  at 
cone  3.- but  at  cone  4 '  the -ciolour- tended  to  brown.  lu 
another  trial,  (H),  the  'New  Jersey  clay  was  replaced  bv 
Florida  kaolin  ;  the  niixture  when  burned  at  cone  ()2 
was  not  quite   vitrified,   an'd   the  red  colour  tended  to  a 

-  brown  shade.  When  the  magnesium  carbenat(^>  was 
increased  to,  0-4  equixa'.ent,  (C),  the  sample  was  much 
softei'  and  more  porous  than  with  inixtuie  (Aj),  and  the 
colour  v\as  wor.se  when  the  New  Jersey  clay  was  replaced 
by  kaolin.  A  mixture  sinuTar  to  {V>).  but  with  magnesium 
carbonate  omitted,  gave  a  more  absorbent  samjile  than  (  U). 
but  with  a  better  red  colour,  and  not  as  soft  as  (C).  As  far 
as  the  ex])ciiments  went,  the  use  of  equivalents  of  magnesia 
and  lime  scomtd  to  show  that  both  would  mask  iion. 
but  that  lime  did  so  to  a  greater  extent.  By  replacing 
the  ecjuivalent  of  lime  by  magnesia  in  a  formula  for  pink 
given  by  Seger,  the  calcined  mass  is  j)urple-red  rathei' 
than  pink-ie(l  in  shade,  mid  the  additioTi  of  this  to  a  glaze 
with  lime  still  gives  a  pink-red.  A  jiui'ple-red  is  giveii 
by  using  all  magnesiuni  carbonate.  A  matt  glaze  is  gi\e^i 
by  decreasing  the  amount  of  boric  acid,  and  using  magne- 
sium carbonate  and  a  little  lime.  In  glazes,  part  of  which 
was  fritted,  containing  flint,  borax,  tin  oxide,  soda'. 
porcelain  mixture  similar' to  Seger's,  and  froiu  5  to  8  per 
cent,  of  magnesium  carbonate,  this  component  seemed  "to 
check  the  fluidity  too  much,  but  allowed  the  glaze  to 
adhf-i'c  to  the  body  better,  and  to  permit  of  a  more  even 
distribution    of   colour.  —  W.  (L  H. 

Kn(;i.Ish    I*.\te\ts. 

(il(lH■■^  viclting  fxrniircK.  A.  J.  Boult,  london.  J'-ioin 
J.  Lecomte-Falleur  et  Cie.,  Jiuiict,  IJelgiuin.  Ens:.  Pat. 
12,!»1.",,  June  2,1<»0(5;-  '        ■  •'    ' 

See  Adcjition  of  June  18^  HfOO,  to  Fr.  Pat.  3i().012  of  19i[M  : 
this  J,.  15)0(i,  1147.— T.F.  B.',    .\ 

'Fvmil xUic'i  iijfi rr  ;   MnniifiirJ.iiri'  nf .     ,J.  F.  Hottomiey. 

•     Walfsend-on-Tvne,   and    A.    Paget,    North   Cray,    Kte'ht-. 
■     Kng.  Pat.  1 4,()74,  J  une  '21,  1 90(i.  "  , 

Thk  oliject  of  this  invention  is  to  produce  arpiclea^  of 
fn.sed  silica,  glazed  on  both  sides.  The  silica  used  /or 
the  jiroduction  of  the  fused  ware  must  be  in  a  fine  .and 
even  state  of  division,  and  after  the  fusing  process,  t hi- 
l^yer  of  |)artially  fu.sed  material  is  removed  froni  the  ; 
surface  to  l»e  glazed,  and  to  this  surface  a  thin  layer'  of  ^ 
ennmel  in  a  finely-divided  state  is  a]i|)licd.  All  traces 
of  moisture  must  be  removed  from  the  silica  anch  from 
the  enamel.  The  enamel  is  fired  in  a  muffle  furnace, 
and  in  order  to  ))r''serve  the  already  glazed  silica  surface 
of  the  article  during  the  firing  of  the  enamel,   the  sil 


J 
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*iirfac-e  should  be  roatocl  with  a  laver  of  some  protecting 
material,  such  as  sand,  which  will  not  react  with  it  a^ 
the  enamelling  temperature.  (See  also  Eng.  Pats.  10,070 
find  18.437  of  190 1 ;  this  J.,  I90p,,673jand  846.)— W.  C.  H. 

Ctiramic  products.     !\I.  and  M.  .Meran,  Paris.     Enc  Pat. 
]«),045.'Aug.  25,  190G.      Under  Tnt.  Con  v.,  Oct.  6,  1905. 

Sek  V.S.  Pat.  827,550  of  1906  :  this  J.^  1900,  88.5.— T.  F.  B- 

'       .      '  "     '  ■■  ■  ■    ■ 

' .    i  '    United  States  Patents. 

Sl)-eet-qlass  ;     Method   and   apparatus    for   drawing . 

.  •  1.  •  W;    Colbnrn,    Franklin,    Pa.      U.S.     Pat.     840.433. 
Jan.  1,  1907. 

The  "methbd  described  of  forming  a  sheet  of  glaSs  consists 
in  preparing  a  mass  of  molten  glass,  and  drawing  gla.S6 
fio'in  it  in  sheet  form,  the  drawing  force  being  ap]}}i(?d 
to  the  sheet  siniultaneou.sly  in  the  direction  of  its  lengtii; 
and  also  of  its  width.  During  the  continuance  of-tlie 
drawing  ojjeration.  the  sheet  is  subjected  to  the  action  of 
heat.-tliiit  is  intense  enough,  and  applied  over  anjarea 
>ufficient  to  prevent  cracking  during  the  drawing,  ^he 
ap)i»vratus  comprises  a  receptacle  for  molten  glass,  'and 
a  bait  for  drawing  the.  glass,  vertically  into  sheet  ftirju. 
To  counteract  the  tendency  of  the  sheet  to  narrow,  .and 
draw. to  a  rod  or  thread,  two  rollers  are  mounted  on 
axes  perpendicular  ;tp  .  the  plaiie  of  the '  sheet ;  each 
roller  is  placed  adj^^-eiit  to  an.  edge  of  the  sheet.. near  the 
bottom,  and  also  engages  the  glas's  in  the  receptacle. 
The  rollers  are  rotaledl  by  suitable  Irttans.  in  opiobsite 
directions,  and  thus  exert  a. drawing  action  .in  the  direction 
of  the  width  of  the  sheet.  Molten  glass  is  supplied  to 
the  i-eceptacle  by  conduits  adjacent  to  the  roller?,  "and 
consequently  on  opposite.  edgcA  of  the  glass  sheet.  Inde- 
pendent mechanisms  ^that  can  be  worked  at  varia,b!e 
speeds  are  provided  for  drawing  the  bait  from  the  nioit-en 
glass,  and  for  rotitting  tlie  rollers.  Means  are  profjcied 
for  supplying  heat  to  the  dr^wTi  sheet  adjacent  to  the 
i'ece])tacle  for  molten'  glass.-  and  also  for  cooling  the 
sheet  as  drawn.  The  receptacle  is  provided  with  a  cover 
which  has  a  depressed  central  portion,  across  which 
is  a  slot  that  extends  into  the  elevated  end  portions  of 
the  cover.- W.  C.  H. 

Sheet-glass  :  Process  for  drawing .     J.  George.  Wilcox, 

Pa.,  and  C.  M.Shortle.  Bernhards  Bav,  N;Y.,  Assignors 
to  Xewkirk  Ghvss  Co.,  Pierre,  S.D.  U.S.  Pat.  840>38, 
Jan.  8.  1907. 

In  this  process  of  drawing  glass  sheets  from  a  body  of 
molten-glass,  the  edges  of  the'  sheet'  or  film,  as  it  is  drawn 
up  from  the  molten  mass  of  glass,  are  kept  in  contact 
with  vertical  surfaces  ri.sing  from  the  molten  mass.  These 
vertical  surfaces  and  the  edges  of  the  sheet  are  kept 
at  such  a  temperature  as  to  cause  the  edges  to  cling  to 
the  surfaces  as  they  pass  them.  The  body  of  the  sheet 
formed  is  protected  from  the  direct  action  of  radiated 
heat.  The  glass  is  drawn  from  an  elbow-shaped  receptacle 
attached  to  the -glass  tank,  and  contained  in  a  closed 
chamber,  provided  with  a  means  of  heating,  the  sheet 
being  drawTi  through  a  slot  in  the  top  of  the  chamber.        • 

— W.  C.  H.        I 

Porcdain  ;■  Process  of  firing .     C.  Ellis,  White  Plains, 

X.Y.     U.S.  Pat.  840:559,  Jan.  8,  1907. 

In  this  process  the  ceramic  ware  is  ])laced  in  a  suitable 
enclosing  chamber,   and   the   heat   ajiplied   by  causing   a    ' 
bodv    of    burning    gas   to   circulate    round    the    chamber. 
The  body  of  burning  gases  is  free  from  unoxidised  carbon,    j 
and    comprises    a    mixtxlre    of    combustible    gas,    a    com- 
bustion-retarding   gas.    and    an    excess    of    oxygen.     The 
combustion    space    is   separated    from    the   chamber   con-    I 
taining    the    ceramic    ware    by    a    ])orous,  heat-radiating 
wall    of    refractory    material.     The    mixture    of    gases    is 
too  poor  in  combustible  to  burn  except  tmder  the  influence    | 
of  heat  radiated  from  the  walls  of  the  combustion  chamber. 
A  drift  of  the  ga.ses  is  produced  through  the  pores    of   the    ! 
wall  of  the  combustion  chamber,  and  the  combustion  of    ' 
the  was  is  completed  by  the  catalytic  action  of  the  material 
of  the  wall,  prior  to  the  contact  of  the  gas  with  tlie  ware. 
.■\   zone   of   approximately   uniform    tem]>eratiu'e    is   thus 


maintained  by  the  ap]iroximately  uniform  combustion 
of  the  mixture  of  gases  in  all  portions  of  the  combustion 
s])ace  in  the  vicinity  of  the  chamber  containing  the 
ware. — W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

{Continued  from  page  2')~.) 

Granulated  slag  [slag  sand]  ;    Drying  of  .     C.   R.   v. 

Schwarz.     X.,  page  324. 

_  English  Patents. 

Stone,  artificial,  for  grinding  or  abrasive  or  like  purposes  ; 

Manufacture    of .     J.     B.    Touva.    jiin.,    Tarbes, 

France.     P^ng.  Pat.  5368,  Jlarch  5,   1906. 

Artificial  grinding  stones  are  made  by  incorporating 
))ulverised  rock  crystal  or  emery  .\vith  a  binding  material 
composed  of  calcined,  pulverised  dolomite  that  has 
been  mixed  with  magnesium  chloride,  jweviously  rendered 
liquid  by  exposure  to  the  air.  The  mixture  is  moulded 
into  the  required  shapes,  and  dried. — W.  C.  H. 

Lime  and  other  substances  :    The  burning  of .     The 

Associated  Portland  Cement  Manufacturers  (1900). 
Ltd.,  and  D.  H.  Gibbs,  London.  Eng.  Pat.  24.823. 
Nov.  5,  1906. 

The  arrangement  described  is  for  utilising  the  highly 
heated  gases  that  escape,  especiallj-  fi-oni  kilns  of  the 
type  known  as  ""  Hare  kilns,"  during  the  process  of  burning 
lime.  It  consists  of  two  common  flues,  one  of  which 
can  be  ]nit  in  comnumication  with  both  the  toj)  and  the 
bottom  of  each  kiln  in  a  series,  and  the  other  with  the 
top  of  each  kiln.  A  cross  Hue  connects  the  two  common 
Hues,  and  also  leads  to  a  chinmey  shaft.  Dampers  are 
provided  to  establish  or  stop  communication  between 
the  kilns  and  Hues  as  required.  In  the  jjrocess  of  burning 
"  flare  lime.'"  the  waste  gases  from  a  burning  kiln  are 
led  into  the  former  common  flue,  and  pass  into  another 
kiln  of  the  series,  in  which  a  charge  of  lime  is  to  be  dried, 
and  from  the  to])  of  this  latter  kiln  the  ga.ses  pass  into 
the  second  common  flue,  and  thence  to  the  chinmey 
shaft— AV.  C.  H. 

United  States  Patents. 

Bricks,  etc.  ;   Mannfactnring .     A.  A.  Gerv,  Reading, 

Pa.     U.S.   Pats.  839.832  and  839,833.  Jan.'l,   1907. 

See  Fr.  Pat.  356,838  of  1905 ;   this  J.,  1906,  2L— T.  F.  B. 

Stone,    artificial  ;     Manufacture    of in    imitation   of 

marble  or  granite  and  the  like.  L.  I^efrrnc.  Lausanne, 
Switzerland.     U.S.  Pat.  841,160.  Jan.  15,  1907. 

SEEFr.  Pat.  355,222  of  1905  ;  this  J.,  1905,  1173.— T.  F.  B. 

French  Patent. 

Slate  ;    Process  for  the  manufacture  of  an  artificial . 

J.  Hennings  and  0.  Kesler.  Fr.  Pat.  371,269,  Nov.  9, 
1906. 

In  this  ])rocess  for  the  manufacture  of  artificial  slate, 
a  mixtui-e  is  made  of  gi'ound  cement,  with  20  to  25  per 
cent,  of  finely-ground  manganese  oxide.  This  mixtiu-e 
is  agitated  with  water  to  make  a  thin  pulp,  which  is 
poured  into  glass  moulds  in  the  form  of  Hat  plates  of 
suitable  dimensions. — W.  C.  H. 


X.— METALLURGY. 

(Continued  from  page  26t>.) 

Gilding  bi/   fire  ;    and  blackening  of  gilded  surfaces.     U. 

Struve.     Z.    anal.    Chcm.,     iyi>7     46,     1(16—124. 
Copper  is  gilded  by  treating  it  with  gold  amalgam  and  then 
heating    to     volatilise     the     mercmy.     The    author     has 
examined   a    number   of  such   gikhd    surfaces   of  copixr. 
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and  finds  that  when  the  i  opj>er  is  dissolved  away  by  acid. 
the  remaining  tilni  of  gold  is  far  from  Imua.  continuous. 
but  resembles  rather  a  network.  It  usually  contains 
from  10  to  IS  jht  cent,  of  mercury,  and  1  to  5  per  cent. 
of  copper.  For  etTective  gilding,  about  '2-4  gruis.  of  gold 
jier  sq.  ft.  are  necessary,  of  which  about  20  |>er  cent,  is 
lost  in  the  pnx-ess.  The  tenn>erature  and  duration  of 
the  heating  are  of  great  importance.  If  too  high  a  tem- 
perature l«e  «sed.  or  the  heat  be  kept  up  too  long,  not 
only  is  there  a  loss  of  m*cury.  but  the  copper  diffuses 
through  to  the  surface,  so  that  the  gold  is  covered  by  a 
film  of  copi>er.  This  lilm.  exposed  to  the  atmos]>here, 
oxidises,  so  that  the  object  becomes  covered  with  a 
black  film  of  cupric  oxide. — J.  T.  D. 

Cobalt  ores  :    Method  of  smeHing  .     H.   W.    Hixon. 

Eng.  and  Mining  J..  IOO'T,  83,  426 — 427. 

Thb  author  suggests  the  following  system  of  treatment 
for  cobalt  ores  containing  silver  : — Metallic  silver  should 
be  separated  from  the  ore  by  sorting,  and  smelted  directly, 
either  by  cupellation  with  lead  or  by  melting  in  crucibles. 
The  ore  .should  then  be  ground  in  a  dust-proof  ball  mill 
and  roa.'ited  to  exj>el  arsenic  and  sulphur,  the  fumes  being 
passed  first  through  a  lone  du.<t  chamber  and  then  through 
a  "  bag-house. "'  The  roasted  ore  should  be  formed  into 
briquettes  with  red  clay  and  lime  water,  and  smelted  in 
■  blast-furnace  with  about  an  equal  weight  of  galena 
or  lead  concentrates  (containing  50 — 60  i^er  cent,  of  lead), 
and  suitable  quantities  of  iron  and  lime.  The  base  bullion 
from  this  ojieration  would  Ije  sold  to  lead  refiners  or 
treated  for  the  recovery  of  the  silver.  The  matte  and 
speiss  will  contain  the  nickel  and  cobalt  and  the  remaining 
arsenic  not  volatilised  in  the  roasting  process.  When  a 
•nfficient  quantity  has  accumulated,  it  is  ground  in  a 
ball  mill,  roasted,  and  smelted  ynt\\  an  addition  of  lead 
for  the  recovery  of  the  silver.  The  resulting  matte  is 
treated  in  a  converter  for  the  separation  of  the  iron, 
lead  and  most  of  the  cobalt  also  passing  into  the  .slag 
along  with  the  iron  ;  the  fumes  are  passed  through  a 
"  bag-hou.se  "  to  recover  lead  and  arsenic.  The  cobalt 
is  recovered  from  the  converter  slag  by  smelting  it  in  a 
blast-furnace  with  a  portion  of  the  briquetted  flue  dust 
(rich  in  arsenic)  from  the  roasting  of  the  ore.  and  the 
resulting  speiss  or  arsenide  of  cobalt  is  roasted  to  expel 
arienic.  and  treated  by  chemical  methods  for  the  extraction 
of  the  cobalt.— A.  S. ' 

THaniferoujf  i>hgj>.  C.  X.  Cox  and  L.  C.  Lennox.  Electro- 
chem.  and  Metall.  Ind.,  1906.  4,  490.  Chem.-Zeit,  1907, 
31.  Rep.  123. 
Thk  authors  have  ma^le  slags  of  various  compositions, 
corre*poRding  to  mono-,  sesqui-,  bi-.  and  tri-silicates, 
and  containing  alumina  and  lime  in  the  ratios  1 :  .3  and 
1 :4, al.«o  rnaime^ia, lime,  and  alumina  in  theratio.sS:  12:. 33  : 
these  rontainf<l  titanic  acid  in  amotmts  from  1  to  14  per 
rent.  With  these  were  also  compared  a  titaniferous  slaw 
of  Kofcxi's,  and  two  ferrous  oxide  slags  of  Hofmann.  All 
fused  between  1270^  and  13.50"  C.  ;  those  containing 
majnie<tia  were  most  fusible,  and  those  containinti  alumina 
anf!  lime  m  the  ratio  1  :  4  more  ftisible  than  those  in  which 
that  ratio  was  1 : 3.  The  melting  points  were  all  below 
the  temperature  exi><tinK  in  the  bla»it  furnace,  so  that 
there  r*  no  reaMon  why  such  mixtiircs  sliould  not  yield 
readily  fusible  slairs.— ^.  T.  D. 

GranvlnieH  ulng  ^ulnq-gawtl  ;    Dryinq  of .     C.   R.   v. 

•Srhwarr.     Stahl.  u.   Eisen,   M>07,  27,  413—41.5. 

Th!  '  ih  ffrtiftistH  of  a   rotating  drum.   10 — 10  m. 

lor  .  1-7  m.  diameter,  yirovided  intetnally  with 

h\,-ii'.=      '  aune  the  damp  hlag,  fed  in  at  one  end  of  the 

Hnim.  to  f>e  Kraflnallv  <arrie<l  along  to  the  other  and  to 
be  continually  turned  o%-er  in  the  ])rfx;ess.  The  current 
of  hot  fcasefi,  prfxlur <'d  bv  the  combustion  of  gas  from  a 
**  half-gas  "  (jenerat'/T,  with  heate<l  air.  travel  from  cnrl 
to  end  of  thf  dnim  in  th»-  oj»j>'>Hifc  direction  to  the  slag. 
and  arf  a«pirat«"d  by  means  oif  a  controllable  exhaust-fan 
at  the  end  of  the  drum.  They  are  then  wnt  throu«h  flues 
imrrrninding  the  drum  so  as  to  prevent  Iohh  of  heat,  and 
ultimately  go  to  the  chimney.  The  hot  drie<l  slag  falls 
throngh  an  inclined  tulx-  to  a  screw  transporter,  where  it  is 
mixe<I.  Ijefore  Ijeing  carrierl  away,  with  n  quantity  of  damp 


slag  just  sufficient  to  become  itself  thoroughly  dried  in  cool- 
ing the  hot  slag  ;  and  the  steam  from  this  ])rocess  joins  the 
gases  in  the  combustion  chamber.  It  is  claimed  that  the 
apparatus  is  very  efficient  and  economical.  In  such  an 
apparatus  2\  to  4  tons  of  slag  can  be  dried  per  hour, 
with  a  coal  consum])tion  of  4|  per  cent,  of  the  weight  of 
the  dried  slag,  and  an  evaporation  efficiency  of  7i — 8i  lb. 
of  water  per  lb.  of  coal, — J,  T.  D. 

MaiigaHPse  :   Del eryni nation  of in  presence  of  tnngsten 

{e.g.,  in  tungsten  steels].     G.  v.  Knorre.     XXIIL,  page 
345. 

The  mineral  production  of  Canada.     Eng.  and    Min.    J., 
March  16,  1907.     [T.R.] 

The  Mines  Branch  of  the  Geological  Survey  of  Canada 
has  issued  the  preliminary  statement  of  the  mineral 
production  of  the  Dorainioii  for  1906.  The  figures  are 
given  in  the  following  table  :  — 


Product. 


Quantity. 


Value. 


METALLIC  — 

Copper,  lb 

Gold    

Iron  ore  (exports),  tons  

Pig  iron  from  Canadian  ore,  tons  . 

Lead,  lb 

Nickel,  lb 

Silver,  oz 

Cobalt,    zinc,    and     other     metallic 
products 

Total  metallic 

XON-NETALLIC — 

Asbestos,  short  tons    

Asbestic,  short  tons 

Cliromite,  short  tons 

Coal,  short  tons  

Peat,  short  tons 

Corundum,  short  tons 

Felspar,  short  tons      

Graphite,  short  tons 

Grindstones,  short  tons    

Gypsum,  short  tons 

Limestone  lor  flux  in  iron  furnaces, 

short  tons    

Manganese  ore  (exports),  short  tons  , 

Mica  (exjiorts),  short  tons 

Mineral  pigments — 

Barytes,  short  tons  

Ochres,  short  tons 

Mineral  water 

Natural  gas 

Petroleum,  bbl 

Pyrites,  tons  

Salt,  tons 

Talc,  tons    

Total  non-metallic 

STRUCTCRAL     M.\TERIALS       AND       CLAY 
PRODUCTS — 

Cement,  natural  rock,  bbl 

Cement,  Portland,  bbl 

Sands  and  gravels  (exports),  tons  ... 

Sewer  pii)c 

Slate 

Building  material,  including  briclfs, 
building  stone,  lime,  &c 

Total   structural   materials  and 

clay  products    

Estimated  value  of  mineral  products 
not  returned 

Total,  1906 


57,029,231 

10,994,095 

— 

12,023,932 

74,778 

1+9,177 

104,660 

1,724,400 

54,200,000 

3,066,094 

21,490,955 

8,948,834 

8,568,665 

5,723,097 

— 

350,000 

— 

842,979,629 

59,283 

81,970,878 

20,127 

17,230 

8,750 

92,100 

9,916,177 

19,945,032 

250 

750 

2,274 

204,973 

15,873 

38,740 

447 

18,780 

5,545 

61,624 

417,755 

591,828 

366,015 

286,632 

93 

925 

913 

581,919 

4,000 

12,000 

6,837 

36,965 

— 

100,000 

— 

528,868 

569,753 

761,760 

39,611 

157,438 

76,387 

327.150 

1,234 

3,030 

— 

$25,738,612 

8,610 

S6,052 

2,139,164 

3,164,807 

256,550 

139,712 

— 

446,790 

— 

24,446 

— 

7,200,000 

— 

810,981,807 

— 

300,000 

— 

$80,000,048 

The-  tons  given  are  short  tons  of  2000  lb.  The  metals 
are  v.^lued  at  average  prices  in  New  York  for  the  year. 

The  total  value  of  the  mineral  production  of  Canada 
for  five  vcars  ])ast  has  been  as  follows  :  — 1905,  S69,525,l  70; 
1904,  .S60,07.3,S97;  1903,  -§61,740,513;  1902,863,211,634; 
1901,   .S65,804,«ll. 

(Jf  the  gold  reported  in  1906,  the  Yukon  fijrnished 
$5,600,000,  and  other  i)artR  of  the  Dominion  sS6,423,932, 

Mercury  production  of  Russia.     Mining  World,  March  9, 
1907.     [T.R.] 

The  Nikitovsk  mercury  deposits  in  Russia  yielded  75,181 
tons  of  cinnabar  ore  (4()2,5fi4  lb.  of  mercury)  in  li)06, 
which  compares  with  H2,707  tons  of  ore  (69(3,436  lb.  of 
metal)  in  1905,  showing  a  decrease  of  7, .WO  tons  of  ore 
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(233.872  lb.  of  metal).  This  practically  constituted  the 
total  production  of  Russia,  as  the  Daghistan  mine  yields 
comparatively  little  mercury. 

"  English  Patents. 

Alhy  of  iron  and  hydrogan  ;    Articles  of  an ,  ana 

•     process   for   producing   the   snine.     A.    Bontenipi,    New 

York.  Eng.  Pat.  18,742,  Aug.  21,  1906. 
The  finely- powdered  alloy  of  iron  and  hydrogen  is  shaped, 
compressed,  and  heated  in  a  tightly  closed  muffle  to 
1000°  r.  to  2000"'  F.  in  the  presence  of  a  relatively  volatile 
metal,  such  as  antimony  or  lead,  or  one  of  the  com- 
pounds of  such  metal.  The  alloy,  it  is  stated,  usually 
takes  up  2  or  3  per  cent,  of  the  volatile  metal,  and  may 
be  made  of  a  definite  electrical  conductivity,  besides 
being  chemically  inert.  The  articles  are  rendered  non- 
porous  by  dipping  in  molten  paraffin. — 0.  F.  H. 

Ferro-moh/hdenum ;     Manufacture    of .     H.    W.    C. 

Annable,  Battersea,  and  The  FeiTO  Allovs  Svnd,,  Ltd., 
London.     Eng.  Pat.  5031,  March  1,  1906. 

Sek  Fr.  Pat.  370,645  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 

Precious  metals  ;    Process  for  the  recovery  of  froin 

ores  and  material  containing  same.  A.  H.  Walker, 
London.  From  J.  A.  Just,  Pulaski,  U.S.A.  Eng.  Pat. 
4796,  Feb.  27,  1906. 

See  U.S.  Pats.  814,294  and  820,000  of  1906  :  this  J.,  1906, 

320  and  764.— T.  F.  B. 

Slag ;     Process    for    obtaining    a .      F.     Benjamin, 

Bethen,  Germany.     Eng.  Pat.  1102,  Jan.  15,  1906. 

See  Fr,  Pat.  362,419  of  1906  ;  this  J.,  1906,  700.— T.  F.  B. 

Flux  skimmings  of  zinc,  or  other  similar  material ;  Process 

for  treating  .     H.   A.   lieaver  and   C.   von   Buch. 

Eng.  Pat.  5655,  March  8,  1906.     VII.,  page  318. 

Furnace  ;    Melting .     C.  Twer,  Uerdingen-on-Rhine, 

Germany.     Eng.  Pat.   14,779,  June  28,   1906. 

The  patent  relates  to  a  tilting  furnace  for  melting  brass, 
cast  iron,  &c.,  the  hearth  being  pivoted  at  the  charging 
end  and  supported  at  the  tapping  end  by  a  column  which 
can  be  raised  or  lowered.  The  furnace  is  heated  by  gas 
from  a  producer  forming  part  of  the  furnace,  and  the 
waste  gases  are  used  to  heat  the  air  supply  by  being  made 
to  travel  round  the  nir-inlet  passages,  in  the  construc- 
tion of  which  corrugated  tiles  are  used  to  increase  the 
heating  effect  of  the  waste  gases. — O.  F.  H. 

Converters  ;    Method  of  lining  [for   copper] .     H.  L. 

Charles   and   F.    A.    Heinze,    Butte,    Montana,    U.S.A. 

Eng.  Pat.  16,322,  July  19,  1906. 
The  improvement  consists  in  the  use  of  molten  slag 
or  matte  instead  of  a  coke  fire  for  drying  the  linings  of 
copper  converters.  The  lining  is  put  in  in  the  usual 
way,  and  the  tuyeres  are  then  plugged  with  clay,  and 
the  converter  body  filled  with  molten  slag  or  matte, 
preferably  slag.  The  slag  is  allowed  to  remain  in  the 
converter  for  about  an  hour,  with  a  small  wood  or  coal 
fire  on  the  surface  to  prevent  chilling,  and  is  then  poured 
off,  leaving  a  layer  of  solidified  slag  on  the  inner  surface  of 
the  lining.  The  drying  is  finished  by  fresh  additions  of 
molten  slag.  A  number  of  vent  holes  are  provided  in 
the  body  of  the  converter  for  the  escape  of  steam. — 0.  F.  H. 

Separation  of  substances  having  different  magnetic  exrita- 

bilities  ;    Process  and  apparatus  for  the with  the 

use  of  crossing  conveying  devices.  Maschinenbau-.-\nstalt 
Humboldt,  Kalk,  and  3Ietallurgische  Ges.,  A.-G., 
Frankfort,  Germanv.  Ens.  Pat.  20,545,  Sept.  15,  1906. 
Under  Int.  Conv.,  Jan.  26,  1906. 

See  Fr.  Pat.  309,799  of  1906  ;  this  J.,  1907,  210.— T.  F  B. 

United  States  Patents. 

Gold  ;  Apparatus  for  extracting  and  saving .     J.  A. 

Coombes,  Atlantic  City.  N.J.,  Assignor  to  The  Aurum 
Mining  Co.     U.S.  Pat.  840,752,  Jan.  8,  1907. 
The  apparatus  consists  of  a  vertical  casing  containing 
a  pair  of  horizontal  cylinders,  one  above  the  other,  mounted 


to  revolve  in  unison  and  having  rigid  projections  on  their 
peripheries ;  and  a  horizontally  inclined  casing  intojthe 
lower  end  of  which  the  bottom  of  the  vertical  casing  opens. 
The  ore  is  fed  in  at  the  top  of  the  vertical  casing  on  to 
the  revolving  cylinders  by  means  of  an  inclined  hopper 
and  regulator,  and  is  withdrawTi  tlu-ough  the  horizontally 
inclined  casing,  the  bottom  of  which  is  provided  with 
riffles,  by  a  suction  fan  at  its  upper  end. — 0.  F.  H. 

Cyanide    process.        H.    B.    Goetschius,    Dumont,    N.J. 
U.S.    Pat.    840,840,   Jan.    8,    1907. 

The  cyanide  solution  is  first  aerated  under  pressure,  and 
then  forced  through  the  ore  to  be  treated  against  a  suitable 
back  pressure.  The  pressure  on  the  mixture  is  afterwards 
alternately  released  for  the  purpose  of  mechanically 
agitating  the  mass  of  ore,  and  increased  to  slightly  above 
the  initial  pressure,  in  order  that  disengaged  gas  and  any 
gas  films  or  bubbles  adhering  to  the  particles  of  ore  may 
be  dissolved  by  the  cyanide  solution.  Before  the  treat- 
ment with  cyanide  solution,  the  ore  may  be  treated  with 
an  aqueous  solution  of  chlorine,  aerated  with  oxygen  or 
air  under  pressure,  the  pressure,  during  the  treatment, 
being  alternately  released  and  increased  as  described 
above. — A.  S. 

Reducing -amalgam  ;  Apparatus  for  the  manufacture  of . 

H.    P.    Ewell,    Rochester,    Mich.     U.S.    Pat.    841,006, 
Jan.  8,  1907. 

The  apparatus  consists  of  an  amalgamating  chamber, 
washing  and  drying  tanks  for  the  amalgamating  material, 
and  a  receptacle  for  the  reducing  agent.  Means  are 
provided  for  heating  the  reducing  agent  in  order  to  main- 
tain it  in  a  fluid  state,  and  air  is  excluded  from  its  surface 
by  a  layer  of  molten  fat  or  oil.  The  reducing  agent  is 
delivered  in  small  quantities  into  the  amalgamating 
chamber  through  a  protective  layer  of  fatty  substance 
on  the  surface  of  the  amalgamating  material.  The 
amalgamating  chamber  is  provided  \vitli  an  agitator 
to  facilitate  amalgamaticn. — 0.  F.  H. 

Ore  chlorination.     W.  V.  Lander.  Newton,  Mass.     U.S.  Pat. 
841.328,  Jan.  15,  1907. 

The  powdered  ore  is  carried  by  a  stream  of  chlorine  water 
and  in  an  atmosphere  of  chlorine  gas  over  a  series  of 
riffles,  for  the  collection  of  concentrates,  the  solution, 
finally  passing  into  a  receptacle  and  the  gold  in  it  recovered. 

—0.  F.  H. 

Chlorinating  apparatus.     W.   V.   Lander,   Newton,   Mass. 
U.S.  Pat.  841,329,  Jan.  8.  1907. 

The  apparatus  consists  of  a  riffle  pipe  composed  of  a 
number  of  pipe  sections,  the  riffle  of  one  section  projecting 
into  the  next  and  overhanging  the  succeeding  riffle  ; 
a  chamber  at  the  head  of  the  riffle  pipe,  and  a  receiving 
tank  at  the  foot.  The  crushed  ore  is  fed  by  a  hopper 
into  the  head  chamber  and  carried  by  a  stream  of  water 
saturated  with  chlorine  through  the  riffle  pipe,  which  is 
made  gas-tight,  and  filled  with  chlorine  gas.  the  solution 
finally  passing  into  the  receiving  tank,  which  is  also  made 
gas-tight.  The  head  chamber  and  hopper  are  kept  filled 
with  ore  in  order  to  prevent  escape  of  gas. — 0.  F.  H. 

Ore  cyaniding.     W.  V.  Lander,  Newton,  Mass.     U.S.  Pat. 
841,.380,  Jan.  15,  1907. 

The  powdered  ore  is  carried  by  a  stream  of  cyanide 
solution  over  a  scries  of  riffles  lor  the  collection  of  the 
insoluble  solids,  and  the  dissolved  gold  recovered  from  the 
solution,  air  being  forced  into  the  solution  in  its  passage 
over  the  riffles. — O.  F.  H. 

Cyaniding    apparatus.     W.    V.    Lander,    Newton,    Mass. 
U.S.  Pat.  841,331,  Jan.  15,  1907. 

Oee  and  cyanide  solution  are  delivered  on  to  the  head 
riffle-plate  of  a  series  so  arranged  that  the  foot  of  one 
plate  overhangs  the  head  of  the  next.  Air-sui)ply  pipes 
are  provided  for  the  aeration  of  the  cyanide  solution 
before  it  reaches  the  ore.  and  during  its  passage  over 
the  riffle- plates.— O.  F.  H. 
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Pyritous    miiKraLt  ;  Ri^isting   of .      C    Rninbaldini, 

iliniern  di  Booihegdano.  Italy.  U.S.  Pat.  S4(».'253. 
Jan.  I.  IWT. 

Skk  Eng.  Pat.  24<>2of  ltH)-2  ;  this  J..  UHi;?.  145.— T.  F.  B. 


..     C.  E.  Baki-r  and  A.  ^V. 
U.S.  Pat.  S41.10-J,  Jan.   15. 


Ore-*  ;  ProcfM  of  trtnting  — 

BurwelK  Cleveland,  Ohio 

ltH»7. 
Powdered  sulphide  ore.-*  of  metals  whicli  form  fusible 
chlorides,  are  subjected  to  the  action  of  suljihur  chloride 
»t  a  tenijierature  alx>ve  the  fnsinj;  point  of  the  metallic 
chloride,  and  the  metal  is  recovered  by  electrolysing  the 
fu«ed  metallic  »-hloride  thus  ]>roduced. — A.  S. 

Ores  :  Prort^^i  of  trcoting .     C.   E.   Baker  and  A.  VV. 

Burwell,  Cleveland.  Ohio.     U.S.  Pat.  S41.1(»3.  Jan.  15, 

I9«»7. 
Pry  ]K)wdered  sulphide  ore  (e.g..  copjier  sulphide  ore)  is 
treated  with  dry  sulphur  chloride  at  a  suitable  tcm])erature, 
in  order  to  ])rtMluce  suljihur  and  the  chloride  of  the  metal. 
The  latter  is  extracttnl  from  the  reaction-products,  and 
the  metal  is  recovered  by  electrolysis. — A.  S. 

Metals  [iron  mid  zinc]  :     Process  of  mixing .       J.  D. 

Prince,  New  York,  and  H.  S.  Rodgers,  Covington,  Ky. 
U.S.  Pat.  S41,17S,  Jan.  1.").  19<)7. 

For  the  ]>rrduction  of  a  homogeneous  alloy  of  two  metals 
of  different  melting  points,  the  metal  with  the  lower 
nieltinir  |><iint  is  nnxcd  with  a  suitable  flux,  and  introduced 
into  the  mould  simultaneously  with  the  other  metal, 
the  latter  lx.-ing  in  the  molten  condition.  The  process  is 
intende<l  s|>e<>ially  for  the  ]>roduction  of  zinc-iron  alloys. 
Finely-divided  zinc  is  mixetl  with  an  ecpial  quantity  of 
a  suitable  fhix.  the  mixture  is  covered  with  water,  and 
allowed  to  stand,  the  water  is  poured  off.  and  the  mass, 
after  drying,  is  introdiiced  into  the  mould  simultaneously 
with  molten  iron,  the  two  metals  mixing  as  they  flow 
into  the  mould. — A.  S. 

Coating   tnttah  ;  Composition    for .     M.    Toch.     U.S. 

Pat.  H4!,6C>3,  Jan.  15,  1907.     XIII.I.,  page  329. 


surrounded  by  hydrogen,  its  potential  is  diminished.  In 
these  cases  the  oci-luded  hydrogen  appears  to  be  simply 
adsorbed  in  the  molecular  condition.  Vxire  iron  when 
(picnchcd  in  water,  whether  in  an  atmos])here  of  hydrogen 
or  of  nitrogen,  takes  u))  hydrogen  in  an  active  form, 
which  increases  the  potential  of  the  metal  by  0-15  volt. 
This  hydrogen  is  rapidly  evolved  in  ferrous  sulphat* 
.sohitiim,  but  only  slowly  in  water  or  potassium  sulphate 
solution,  the  jtotcntial  falling  to  the  normal  value.  Iron 
is  caj)able,  also,  of  taking  uji  a  small  quantity  of  hydrogen 
in  this  active  form  when  lieated  to  a  high  temperature 
(575°  ('.)  in  hydrogen  gas.  In  the  authors'  ojiinion  this 
hydrogen  in  the  active  condition  must  be  regarded  as 
dissociated  but  not  ionised. — A.  S. 

Zinc  ;     Electrolytic    deposition    of ,    using    rotating 

electrodes.     T.   S.   Price.     XXIII.,  page  345. 

Tin    and   arsenic ;     Electrolytic   separation   of .     A. 

I  Lampen.     XXIIL,  page  346. 

Elect ro-decolorisation  ;    A  study  in  optical  sugar  analysis. 
F.  G.   Wiechniann.     XVI.,   page  333. 


English  Patents. 

Secondary  batteries  \ ;  Plates  for .].     L.  Fiedler,  Stoke 

Xewington.     Eng.  Pat.  5493,  March  6,  1906. 

A  SOLUTION  is  made  of  3  parts  of  a  10  per  cent,  solution 
of  lead  acetate  and  1  part  of  a  10  per  cent,  solution  of 
phenol,  and  enough  powdered  minium  is  added  to  produce 
a  plastic  mass.  The  lead  frame  or  grid  is  completely 
tilled  up  with  this  paste  and  heated  to  drive  off  acetic 
acid,  leaving  a  hard,  porous  plate  of  good  conducting 
power.  For  a  positive  plate  minium  alone  is  added  to 
the  solution,  and  for  a  negative  plate  litharge  or  a  mixture 
of  litharge  and  minium  is  added. — 0.  F.  H. 

Electricity ;     Thermochemical   generator   of .     L.    P. 

Basset,   Epinev.   France.     Eng.    Pat.    16^905,   July  26, 
1906.     Under  Int.  Con  v.,  July  27,  1905. 

See  Fr.  Pat.  356,442  of  1905  ;  this  J.,  1905,  1312.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(Continued  front  page  262.) 

( .4 . )— ELECTR  O-  CH  EMISTR  Y. 

Iron;    Poltntinl  of under  different  conditions,  and 

the  inftuenfr  of  occluded  hydrogen.  T.  W.  Richards 
and  G.  E.  Behr.  jun.  Z.  physik.  Chem.,  1907,  58, 
3^(1—349. 

The  method  of  investigation  consisted  in  measuring  the 
[•otentia'  of  iron,  that  has  been  suljjected  to  a  great 
variety  of  different  conditions,  on  immersing  the 
metal  in  the  tohition  of  one  of  its  salts.  The  results 
obtained  are  summarised  as  follows  : — TTie  jiotcntial  of 
{jure  »fK»ngy  iron  is  considerably  affected  by  exjjosure 
of  the  metal  to  air,  proljably  owing  to  the  formation 
of  a  very  thin  film  of  oxide  or  to  wchided  oxygen.  On 
immersint;  fuch  iron  in  ferrous  sulphate  solution,  a  low 
value  in  at  firnt  obtiiined  for  the  [K»tential,  but  this  gradually 
tw»,  and  finally  a  constant  value  is  reached.  On  sub- 
jecting i»ure  H|Km((y  iron  to  very  great  pressure  (up  to 
3W.000  kilf»»<.  \<eT  sq.  cm.),  the  metal  is  welded  to  hard 
pIftteM  with  liright  Murface,  but  the  rompact  metal  has 
|iractieally  the  name  {K>tential  as  Ix-fore.  Spongy  iron 
obtained  by  redurtion  at  low  teni[>erature4  haxa  potential, 
or  K.M.F..  at  \ta.f\  O'J  volt  hitrher  than  (ompart  iron 
obtainMi  by  fusion.  If  the  jKifential  of  the  calomel  normal 
^le^trode  \ie  taken  ax  O-iHi  volt,  that  of  com(»act  iron  is  (»1 5 
volt,  and  of  Kp<»ngv  or  yioroiiM  iron,  017 — O'lS  volt  ;  the 
former  itt  aerept*fd  as  the  normal  value.  Tin-  potential 
of  pure  iron  in  not  appreciably  afTecfed  by  sudden  cfjoling 
from   a  1,     '  ■  r.ifure.      Finely-divided   iron   obtained 

by   redii  V    temperature    is   cajiablc   of   taking 

up  hvdrf.,  -.  ...  lit  thr  p^jtential  of  the  metal  U-ing 
notaiily    aHected.     If    the    metal     fH-eomoM    eompletc'ly 


United  States  Patents. 

Furnace ;     Electric .     W.    H.    Bristol,    X^ew    York. 

U.S.  Pat.  839,983,  Jan.   1,  1907. 

The  furnace  compri-ses  a  receptacle  of  fused  quartz, 
forming  a  heating  chamber,  on  which  is  wound  a  platinum 
electric-heating  coil,  the  successive  turns  being  separated 
from  each  other  by  asbestos  coid.  The  wire  is  flattened, 
and  placed  edgewise  with  respect  to  the  quartz  receptacle. 
An  asbestos  covering  surrounds  the  receptacle  and  coil, 
and  this  is  again  encased  in  a  refractory  non-conducting 
material. — B.  N. 

Arc    light    carbon.       A.    Kuffcrath,    Assignor    to    L     C. 
Marquart.    U.S.  Pat.  840,222,  Jan.  1,  1907.  II.,  page  309 

Refractory  metallic  wires  or  filaments  ;  Art  of  making 

H.  C.  Parker  and  W.  S.  Clark,  Assignors  to  the  Parker 
Clark  Electric  Co.  U.S.  Pat.  840,246,  Jan.  1,  1907 
II.,  page  309. 

Carbon    for  electrical   resistances ;    Process  of    preparing 

.     E.   Cjl.   Rivers,   Richmond,  Assignor  to  Electric 

and  Oidnance  Accessories  C!o.,  Ltd.,  Birmingham. 
U.S    Pat.  841,752,  Jan.   15,  1907. 

See  Fr.  Pat.  360,284  of  1905  ;   this  J.,  1906,  483.— T.  F.  B. 

Water  purifying  and  filtering  apparatus  ;    Electric 

J.  A.  Hyle,  Assignor  to  F.  He.sser  and  D.  A.  Reagan. 
U.S.  Pat.  840,335,  Dec.  25,  19(J6.       XVIliyy.,  page  338. 

French  Patents. 

[Etertric]    Incandescence    bodies    with    tungsten;      Manu- 
facture  of .     Cons(jrtium    fiir    Elektrochcm.    Ind.- 

.\iiml>erg.  Fr.  Pat.  371,435,  (Jet.  16,  1906.  II.. 
page  310. 
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Oxide    minerals   and   analogous    materials ;    Process   and 

apparatus    for    the    electric    reduction    of .     A.    J. 

Petersson.  Fr.  Pat.  370,909,  Oct.  29,  1906. 
The  mineral  and  carbon  are  fed  .se])arately  into  the 
furnace  in  such  a  manner  that  they  form  distinct  vertical 
cohinms  in  direct  contact  with  each  other  ;  for  example, 
a  middle  column  of  carbon  and  two  outer  columns  of 
mineral.  The  column  of  carbon  is  heated  electrically 
to  the  temperature  necessary  for  its  reaction  with  the 
mineral,  the  carbon  monoxide  jn'oduced  serving  for  the 
reduction  of  further  quantities  of  the  mineral.  A  cir- 
culation of  the  gases  is  maintained  through  the  carbon  and 
ore  in  the  furnace  n  conjunction  with  external  regenerators. 
In  this  manner  the  heat  carried  off  by  the  gases  is  conseived. 
and  the  carbonic  acid  is  reduced  to  carbon  monoxide 
by  contact  with  the  highly  heated  column  of  carbon. 
The  electrodes  are  protected  from  attack  by  the  mineral 
or  by  the  gases,  and  for  further  raising  the  tem])erature 
of  the  reduced  metal,  piovision  is  made  for  supplementing 
the  heating  by  electric  currents  induced  in  the  mateiial. 

— R.  S.  H. 

Minerals    and    allied    substances  ;     deduction    and    fusion 

of  .     A.  J.   Petersson.     Fr.   Pat.  370.910,  Oct.  29, 

1906.  Under  Int.  Conv..  Nov.  2.  1905. 
The  mineral  and  carbon  are  introduced  into  an  electric 
furnace  in  such  a  manner  that  they  form  separate  columns. 
The  combustible  gases  formed  during  the  reduction 
of  the  mineral  are  burnt  in  the  column  of  mineral  by 
introducing  the  air  necessarj-  to  maintain  combustion. 
In  this  manner  the  mineral  is  subjected  to  a  preliminary 
heating  before  it  readies  the  reduction  zone.  (See 
preceding  abstract.) — R.  S.  H. 

Furnaces   for   producing   carbide   from   lime   and   carbon  ; 

Charging    electric A.    J.     Petersson.     Fr.     Pat. 

370.911,  Oct.  29,  1906.  Under  Int.  Conv.,  Nov.  2,  1905. 
The  charges  of  carbon  and  lime  are  introduced  separately 
in  such  a  manner  that  they  form  distinct  columns,  the 
carbon  being  in  contact  with  the  electrodes,  whilst  the 
lime  generally  surrounds  the  carbon  and  does  not  come 
in  contact  with  the   electrodes. — R.  S.  H. 

Carbide  ;    Continuous  production  of irom  lime  and 

carbon.  A.  J.  Petersson.  Fr.  Pat.  370,912,  Oct.  29, 
1906.  Under  Int.  Conv.,  Nov.  2,  1905. 
The  carbon  and  lime  are  introduced  separately  into  the 
furnace,  an  electric  current  traversing  the  carbon  and 
maintaining  it  at  a  temperature  suitable  for  its  reaction 
with  the  lime.  The  carbon  monoxide  generated  by  this 
reaction  is  oxidised  in  the  layers  of  lime  by  air,  the 
necessary  cpiantity  of  which  for  its  combustion  is  intro- 
duced. In  this  manner  the  lime  is  subjected  to  a  pre- 
heating before  it  reacts  with  the  carbon. — R.  S.  H. 

Hydrogen     peroxide ;      Electrolytic     production     of . 

0.  Urbasch.     Fr.   Pat.  371,043,  Nov.  2,   1906.     Under 

Int  Conv.,  Oct.  3,  1906. 
Solutions  of  sulphuric  acid,  phosphoric  acid,  &c.,  or 
their  salts  are  subjected  to  electrolysis,  and  the  resulting 
products  are  submitted  to  distillation  at  a  low  temperature 
and  at  a  low  pressure.  In  this  manner  the  oxidation 
products  arc  decompo.sed.  and  a  solution  of  hydrogen 
pero.xide  in  water  is  condensed,  the  de-oxidised  solutions 
being   sub.sequentlv    further    treated    by   electrolysis. 

— R.  S.  H. 

Electrodes  for  electrolytic  operations.     P.    Ferchland.     Fr. 

Pat.  371.245.  Nov.  8.  1906.     Under  Int.  Conv..  Nov.  9. 

1905,  and  Aug.  23,  1906. 
See  Eng.  Pat.  24,806  of  190G  ;  this  J.,  1907.  261.— T.  F.  B. 

Water  purifier  \  ;  Electric ].     The   Hinkson   Electric 

Liquid  Purifying  Co.     Fr.  Pat.  371,055,  Nov.  3,   1906. 
XVIIIi^.,  page  338. 

(3nRM.\N  Patent. 

Gases  or  gaseous  mixtures  ;   I'roce.is  of  subjecting to  the 

fiction  of  the  silent  electric  discharge.     A.  Schneller  and 
T).  Koel'euian.     Ger.  Pat.  173.519,. Oct.  28,  1903. 
Ihk  patent  lelates  to  the  use  of  current?  of  high  voltage 
for  the  treattuent  of  gases  by  the  silent  electric  discharge, 


the  improvement  claimed  consisting  in  the  employment 
of  a  moving  lajer  of  a  liquid  of  high  electrical  resistivity, 
e.g..  oil  or  the  like,  on  the  surfaces  of  the  usual  solid 
dielectric   material. — A.  S. 

(/^.)— EI.ECTRO-METALLl'RCiY. 

Iron   ami  sted  ;     Discutxion   on  the    Elect ro-melallurgi/  of 

.  I..  Cuillet,   P.  Cirod.   E.  Stassano,  —  Saconney. 

Procfs-verbal    Soo.    des    Ingenieiirs    civils    de    France 
-March  1,  1907,  64—77. 

The  discussion  was  opened  by  L.  tluillet.  who  gave  a 
general  survey  of  the  subject,  the  jiropertics  of  steels 
prepared  in  the  electric  furnace  being  couipared  with  those 
of  ordinary  manufacture.  The  author  claiuis  superioritv 
for  the  electric  furnace  jiroduct,  particularlv  in  its  high 
])o\\er  of  withstanding  shock.  The  su]>erior  qualitv  is 
explained  by  three  facts:— (1)  It  is  tapped  from "  the 
furnace  at  a  higher  temperature,  and  this  allows  of  the 
separation  of  impurities  from  the  molten  mass  ;  (2)  the 
refining  is  more  perfect,  since  the  reactions  required  are 
facilitated  by  the  high  temperature  ;  (3)  the  almost 
complete  ab.sence  of  occluded  gas. 

P.  Oirod  gave  the  following  data  for  his  furnace  of 
240  to  250  kw.  at  Uginc  : — Total  works  cost  ])cr  ton  of 
steel  for  fusing  and  refining  raw  materials,  with  water 
jiower  (0-007  fr.  i)er  kw.  hour).  21-10  frs.  ;  with  blast- 
furnace gas  ]iower  (0-02  fr.  ]icr  kw.  hour).  31-50  frs.  ; 
with  steam  power  (0-01  fr.  per  kw.  hour).  47-50  frs.  Figures 
are  quoted  to  show  the  great  economy  over  the  ordfnary 
crucible  steel  inocess. 

E.  Stassano  described  in  detail  the  construction  and 
working  of  his  rotary  arc  furnace  (this  J.,  1905.  1072). 
\\'ith  his  smaller  furnace  of  140  kw..  the  energy  consump- 
tion is  about  1  kw.  hour  per  kilo  of  steel,  the  consumption 
of  carbon  electrodes  is  less  than  5  kilos,  per  ton  of  steel, 
and  the  loss  of  material  under  4  per  cent.  Still  better 
results  are  expected  with  the  1000  h.]i.  furnace  now  in 
use. 

]\r.  Saconney.  as  a  result  of  a  ])crsonal  investigation  of 
the  Stassano,  Heroult.  and  (Jirod  ])rocesses.  considers 
that  the  first  of  these  is  incapable  of  economically  elimin- 
ating phosphorus  and  sulphur.  On  the  other  hand,  he 
adds  his  testimony  to  that  of  others  as  to  the  high  detrree 
of  refining  in  the  llcroult  and  Cirod  processes,  startin<r 
with  materials  containing  considerable  quantities  o^f 
phosphorus  and  sulphur. — R.  S.  H. 

English  P.\tents. 

Magnetic  material  for  electrical  purposes.  The  British 
Thomson-Houston  Co.,  Ltd.,  London.  From  the  General 
Electric  Co.,  Schenectadv,  N.Y.  Eng.  Pat.  3455 
Feb.  12,  1906. 

This  invention  relates  to  a  method  of  producing  an  insu- 
lating coating  on  iron  or  steel  magnetic  materials  which 
may  be  subjected  to  varying  magnetic  fluxes.  Instead 
of  coating  the  magnetic  material  (steel  containing  a  largo 
]iercentage  of  silicon)  with  a  varnish  or  the  like,  an  insu- 
lating coating  is  produced  upon  it  by  annealing  it  in 
presence  of  a  limited  sup]ily  of  oxygen.  The  insulatinc' 
coating  is  probably  formed  largely  of  oxide  of  iron 
separated  from  the  metal  by  a  layer  of  oxide  of  silicon. 
The  supply  of  oxygen  must  be  carefully  regulated  during 
the  annealing  jnocess.  The  use  of  siich  sheets  in  elec- 
trical apparatus  is  also  claimed. — P..  .\'. 

Furnaces  ;    Electric  induction .     The  Grcindal  Kjellin 

Co..  Ltd.,  and  J.  Harden,  London.     Eng.  Pat.  1G,2G9, 
July  IS,  1906. 

This  invention  relates  to  an  electric  induction  furnace, 
in  which  the  windings  of  the  jirimary  coil  consist  of  hollow 
conductors,  water  or  other  cooling  medium  being  passeil 
through  the  tubes.  .4  water-cooled  or  jacketed  magnetic 
screening  device  is  also  employed,  consisting  of  inner  and 
outer  disconlinuons  annular  water-cooled  chambers. 
The  latter  are  .'separated  by  a  thii  k  wall  of  io|)i)or,  (w 
other  suitable  material,  provided  with  jnoject ions  or  ledges 
of  circidar  or  spiral  form,  these  in-evcntinc;  leakage  of  the 
l)rimary  magnetic  field. —  M.  X. 
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TanialutH    or   other   di/fieultli/   fusible    metal ;     Producing 

homogeneous  masses  of .     A.  G.   Bloxain.  London. 

From  Siemens  und   Halske  A. -(.J..   Berlin.     Eng.    Pat. 
22,491.  Oct.   11.   IIHH".. 

Sbx  Fr.  Pat.  371,207  of  IWG;    following  these.— T.  F.  B. 

Fumaee ;     Electrical   induction icith   electrode-^.     A. 

Hiorth.  Christiania.  Norway.     Eng.  Pat.  2S.SHU).  Deo.  19, 
1906.     Under  Int.  Conv..  June  2.  100(5. 

Thf.  free  ends  of  a  horse-^hoe-shajH^d  double  electrode 
dip  do\ni  into  the  sla^.  !iO  that  the  electrodes,  together 
with  the  slas;  and  smelting  mass,  form  the  secondary  part 
of  the  tran^foruier.  the  slag  thereby  serving  as  the  heating 
resistance. — H.  X. 

Furnaces  7  Electrical  smeltina .  A.  Hiorth.  Chris- 
tiania, Xorwav.  Eng.  Pat.  28.9(51.  Dec.  19,  1906. 
L'nder  Int.  Conv..  Nov.  (».  1906. 

This  invention  relates  to  the  tyj^ve  of  induction  furnace 
which  is  provided  with  ]mrtitions  in  the  annulav  smelting 
8pace.  (See  F.nc.  Pat.  2S.9,-)9  of  190(5 ;  this  J..  1907.  209.) 
The  ra\»  material  is  supplied  directly  above  such  partitions, 
so  that  the  current  is  conducted  from  one  side  of  the 
partition  to  the  other  entirely  or  partly  through  the  rav? 
material,  the  latter  at  this  ])lace  being  in  contact  with 
the  hottest  and  most  energetic  portion  of  the  slag. — B.  N. 

United  States  Patents. 

MetaU  from   ores  and  other  substances  ;    Apparatus  for 

recovering  .     L.  Dion.  Assignor  to  The  Americus 

Electro- Her  mat  ic    Companv.    New    York,    X.Y.     U.S. 
Pat.  840.480.  Jan.  8,  1907. 

Thz  apparatus  consists  of  a  s«ies  of  chambers  or  electric 
furnaces,  each  iirovided  with  a  group  of  electrodes,  a  part 
only  of  each  group  being  submerged  in  the  liquid  contents 
of  the  chambers  ;  and  a  receiver  for  the  condensation 
products  of  the  fumes  arising  from  the  molten  metal. 
Means  are  provided  for  the  circulation  of  the  liquid  bath 
from  one  chamber  to  another,  and  between  the  electrodes 
of  each  chamber. — O.  F.  H. 

Fumac  ;     Electric .     L.    Dion,    Assignor    to    The 

Americus    Electro-Hermatic    Companv,    Wilkes- Barre, 
Pa.     U.S.  Pat.  «40.481.  .Jan.  8,  1907." 

The  furnace  consists  of  a  chamber  having  an  outlet  flue 
and  a  shoot  with  a  hopper  and  regulator  for  the  charge, 
both  communicating  with  the  top  of  an  interior  crucible. 
The  inner  walls  of  the  crucible  have  a  number  of  inwardly 
and  dowTiwardly  projecting  flanges  separating  a  series  of 
electrofie*,  which  pass  through  the  walls  of  both  crucible 
and  furnace  chamber.  The  charge  travels  dowTi  the 
centn'  of  the  cnicible  Ijetween  the  ends  of  the  flanges  and 
electrorles,  and  the  molten  products  are  collected  in  the 
contra^tefl  lower  portion  or  well  of  the  crucible  and 
thence  tapped. — 0.  F.  H. 

Snljihide    ores  ;     Ertracling    metals    from .     R.    T^. 

Packard,  Wafihintrton.  D.C.     U.S.  Pat.  840,.')11,  Jan.  8, 
19f»7. 

The  sulphides  are  converted  into  sulphates  by  adding 
the  unroastofj  indvfrised  ore  to  a  suitably  acidified  chloride 
solution,  which  is  electroly.sed  until  the  bath  is  saturated 
with  chlririne.  In  the  case  of  gold  ores  the  current  is 
intemiptwl  to  permit  the  chlorine  to  oxidise  the  iron 
aalta  and  effect  a  complete  solution  of  the  gold. — O.  F.  H, 

Fbench  Patents. 

Tantalum    or   other    refractory    vxHals  ;     Meth/jd    for    the 

jirrtduriion  of  homogeneous  hridi'-s  of .     Siemens  und 

Hal»ke  A.-G.  Fr.  Pat.  371.207,  Oct.  25,  1906. 
The  fusion  of  the  metal  is  effected  by  means  of  cathode 
ray^,  whif-h  are  concentrated  uj>on  the  material  to  bo 
treated.  TTie  cathorlc  is  arrange<l  in  the  form  of  a  reflector 
inxide  a  glam  vesxel  whi'-h  is  suitably  eva^-uated.  If 
dennTfl,  the  metal  p<^jwder  to  \>c  fuw-d  need  not  Ik;  in 
eontart  with  either  of  the  electrodfs.  In  the  case  where 
high-ten>iion  alternating  current*  are  employed,  the  two 
electrodes  may  with  a<lvantagc  Ik,-  so  arranged  as  to  focus 


the  cathode  rays  upon  the  metal  to  be  heated,  thus 
enabling  each  in  turn  to  do  usefid  work.  The  directioQ 
of  the  rays  can  be  regulated  by  a  magnet  so  as  to  suc- 
cessively treat  different  portions  of  the  material. — R.  S.  H. 

Metals  :  Electroh/tic  extraction  of .     M.  Perreur-Llovd 

and  A.  M.  Gardner.     Fr.  Pat.  371,251,  Nov.  8,  1906." 

This  invention  relates  to  a  process  for  the  electrolytic 
extraction  of  metals,  such  as  copper,  from  their  ores, 
with  the  employment  of  diaphragms  between  the  anode 
and  cathode.  A  solution  of  ferrous  sulphate  is  contained 
in  the  anode  compartment,  and.  during  electrolysis,  air  is 
passed  through  the  sohition,  thus  completely  oxidisinsi  the 
salt  to  ferric  sul]ihate.  The  latter  is  afterwards  reduced, 
outside  the  electrolytic  bath,  by  means  of  sulphurous 
acid,  sulphuric  acid  being  simultaneously  formed. — B.  N. 

Fusion  of  bodies  readil;/  volatilised  ;    New  process  of 

in   the   electric  furnace..     H.   Herrenschmidt.     Fr.   Pat. 
371.260,  Xov.  9.  1906. 

The  invention  relates  to  a  process  for  obtaining,  in  the 
electric  furnace,  substances  which  are  readily  vaporised, 
such  as  lead,  antimony,  and  tin,  in  the  liquid  state.  The 
excess  of  heat,  furnisjied  by  the  electric  arc,  is  absorbed 
by  a  slag  which  is  formed  at  the  surface  of  the  bath  of 
the  melted  body.  The  application  of  the  process  to  the 
extraction  of  tin  from  cassitcrite  is  claimed,  and  also  the 
combination  of  the  process  with  that  described  in  Fr.  Pat. 
369,878  of  1906  (this  J.,  1907,  208).— B.  N. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

(Continued  from  page  263.) 

Castor  oil ;    Alcoholysis   of .      A.  Haller.       Compt. 

rend.,  1907,  144,  462—466. 

By  the  alcoholysis  (see  this  J.,  1906,  1158)  of  castor  oil, 
the  author  has  obtained  the  methyl  esters  of  stearic, 
ricinoleic,  and  dihydroxystearic  acids,  showing  that  these 
acids  are  present  as  glyceridcs  in  the  oil.  At  present, 
the  presence  of  two  isomeric  ricinoleic  acids  in  castor  oil, 
as  stated  by  Hazura  and  Griissner,  has  not  been  confirmed. 
By  employing  ethyl,  propyl,  and  isobutyl  alcohols  in 
place  of  methyl  alcohol,  the  corresjjonding  esters  of 
ricinoleic  acid  were  obtained.  Methyl  and  ethyl  ricino- 
leates  yield  cenanthylic  aldehyde  and  methyl  or  ethyl 
undecylate,  when  submitted  to  dry  distillation  at  the 
ordinary  pressure. — W.  P.  S. 

Phylosteryl  acetate  test  for  the  detection  of  aduUeiation  of 

animal  by  vegetable  fats  ;  Some  notes  on  Bomer's . 

F.  M.  Jaeger.     XXIII.,  page  346. 

Sod  oil  and  mocllon  ;  Moisture  in .     F.  W.  Alden. 

XIV.,   page  331. 

Fats  and  fatly  acids  ;  Refraction  of .     R.   K.  Dons. 

XVIIU.,  page   337. 

Thiosulphates  ;  Detection  of in  foods.     A.  Gutmann. 

XVIIL4.,   page   337. 

English  Patents. 

Coconut  or  coprah  ;  Process  for  preserving .     R.  Marot, 

Paris.     Eng.  Pat.  (5379,  March  16,  ]90(>. 

See  Fr.  Pat.  362,369  of  1906  ;  this  J.,  1906,  702.— T.  F.  ii. 

Fats  ;  Process  for  extracting .     H.  Breda,  Charlotten- 

burg,  Germany.     Eng.  Pat.  17,656.  Aug.  4,  1906. 

See  Fr.  Pat.  3(58,097  of  1906  ;    this  J.,   1907,  25.— T.  F.  B. 

Unfted  States  Patent. 

Oil  ;  Apparatus  for  the  purification  of  waste .     N.  W. 

Smith,    P^ast    Rand,    Transvaal.     U.S.    Pat.    841,347, 
Jan.   15,   1907. 

The  apparatus  consists  of  a  vessel  containing  water,  and 
provided  with  a  steam  coil  for  heating  it.     Above   this 
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vessel  is  placed  a  receiving  hopper,  having  a  conical  bottom, 
and  a  strainer  for  removing  the  larger  particles  of  the 
impurities.  A  number  of  pipes  conduct  the  oil  to  the 
lower  surfaces  of  baffle-plates  placed  in  the  water  vessel. 
These  baffle-plates  are  superimposed  and  inclined  in 
opposite  directions,  and  have  parallel  ribs  beneath  them, 
as  well  as  flanges  at  each  lower  edge.  Means  are  pro- 
vided for  maintaining  a  constant  level  of  water  in 
the  vessel,  for  drawing  off  the  oil  from  above  the 
siu^face  of  the  water,  and  for  removing  the  sediment 
from  the  vessel.  The  oil  is  passed,  finally,  through  a  dry 
filter,  constructed  of  a  number  of  superimposed  chambers 
packed  with  filtering  material,  and  is  then  led  to  a  storage 
tank.— W.  P.  S. 

French  Patent. 

SaponiRcation  of  fats  [by  vieans  of  aluminium  hi/droxide]. 
E.  a.  Ruch.     Fr.  Pat.  371,416,  Jan.  22,   1906. 

Resin  soap  is  mixed  with  freshly-prepared  aluminium 
hydroxide,  and  to  the  mixture  is  added  sufficient 
aluminium  sulphate  to  combine  with  the  alkali  of  the 
soap.  The  composition  thus  prepared  is  used  in  place 
of  zinc  or  magnesium  oxide  in  the  saponification  of  fats 
and  oils.— W.  P.  S. 

German  Patent. 

Distillation  of  mineral  oils,  tar  oils,  fats,  oils,  and  the  like  ; 

Process  for  the  continuon-i  fractional .     F.   Hirzel. 

Ger.  Pat.  172,224,  May  27,  1903.     III.,  page  312. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(Continued  from  page  265.) 

(J.)— PIGMEXTS,    PAIXTS. 

United  States  Patent. 

Coating   metals  ;  Composition  for   — - — .     I\[.    Toch.    Xew 
'York.     U.S.   Pat.   841,603,   Jan.    15,    1907. 

The  composition  claimed,  consists  of  tricalcium  silicate, 
a  mineral  filling  material,  a  pigment,  and  a  binding  agent 
composed  of  a  calcium  salt  of  a  weak  organic  acid,  e.g., 
calcium  linoleate. — A.  S. 

French  Patent. 

Fainting    of    buildings  ;    Product    for    ?Me    in    the . 

M.  Ramos-Garcia.     First  Addition,  dated  April  19,  1906, 
to  Fr.  Pat.  370,794,  Dec.  29,  1905. 

In  the  original  patent,  claim  was  made  for  a  pigment 
composed  of  a  double  ziiicate  of  aluminium  and  anlimonv 
obtained  by  the  action  of  ammonium  zmcate  on  antimonic 
acid  and  alumina.  It  is  now  found  that  ammonium  zincatc, 
prepared  as  described  in  the  main  patent,  is  itself  suitable 
for  use  as  a  pigment. — A.  S. 

German  Patents. 

Lalce.'i ;    Process   for   preriaring   colour .     E.    R.    L. 

Blumer.      Ger.    Pat.     174,745,    Xov.     10,     1904.      V., 
page  317. 

Coloured  foil  ;   Prore-f^  for  the  manufacture  of .     Gent- 

hiner   Carton papierfabr.  G.m.b.H.      Ger.  Pat.   171,999, 
Jan.  26,  1905. 

The  colour  mixture  is  applied  to  a  band  of  paper  impreg- 
nated with  stearine,  wax,  fat,  or  the  like,  and  after  drying, 
the  paper  is  passed  over  a  sharp-edged  bar  or  rail  in  such 
a  manner  that  the  coloured  layer  is  loosened  from  the 
paper. — A.  S. 

Coloured  foil  ;  Process  for  the  manufacture  of .     Gent- 

hiner   Cartonpapierfabr.G.m.b.H.      Ger.    Pat.- 172,820, 
June  3,   1905. 

The  colour  mixture  ia  applied  to  a  band  of  parchment- 
pai>or,  and   the   whole  rolled  up  loosely  and  allowed  to 


dry  in  the  air  for  some  days,  when,  it  is  stated,  the  coloured 
layer  becomes  detached  from  the  paper.  A  suitable 
colour  mixture  consists  of  30  parts  of  zinc  white,  50  parts 
of  collodion  (4  per  cent.),  15  parts  of  spirit,  and  5  parts 
of  castor  oil,  together  with  a  suitable  colouring  matter. 

—A.  S. 

(B.)— RESIXS,  VARXISHES. 

United  States  Patent. 

Distilling   apparatus    [Varnish].     P.    J.    Hope,    Everett, 
Mass.     U.S.   Pat.    841,401,   Jan.    15,    1907. 

A  TANK  is  arranged  upon  the  removable  lid  of  a  "varnish 
kettle,"  and  a  coil  is  placed  in  the  tank.  The  vapours 
given  off  from  the  kettle  are  conducted  by  a  pipe  which 
passes  through  tlie  cover  to  the  upper  end  of  the  coil,  in 
which  they  are  condensed,  and  from  the  bottom  of  which 
the  condensate  is  conducted  away  through  a  pipe  forming 
a  prolongation  of  the  coil  and  passing  through  the  side 
of  the  tank.  The  latter  is  supplied  with  cooling  water 
by  suitable  pipes,  and  has  a  vertical  pipe  passing  centrally 
down  the  tank  to  the  cover,  through  ■which  a  shaft  passes 
into  the  kettle,  M^here  it  is  provided  with  agitator-blades. 
The  "  hydrocarbons  "  are  fed  into  the  kettle  by  a  valved 
pipe  which  also  passes  through  the  tank  and  the  cover 
to  the  interior. — W.  H.  C. 

(C.)-IXDIA-RUBBER,  &c. 

Reclaimed   rubber  ,•     Experiments   on .     R.    Ditmar. 

Gummi-Zeit.,   1907,  21,  608—609. 

A  RECLAI3IED  rubber  containing  1*46  per  cent,  of  combined 
sulphur  and  23  per  cent,  of  caoutchouc  was  vulcanised 
with  rising  proportions  of  sulphur  for  45  mins.  under 
4  atmospheres  pressure.  The  products  were  tested 
mechanically  and  by  oxidation.  With  increasing  addition 
of  sulphur,  the  breakins  strain  shows  a  tendency  to  increase 
and  the  extensibility  to  decrease  ;  the  ox\gen  absorption 
reaches  a  maximum  at  21  per  cent,  of  added  sulphur, 
calculated  upon  the  caoutchouc  present.  Determinations 
of  the  free  and  combined  sulphur  in  the  vulcanised  products 
showed  tl>at  the  latter  remained  tolerably  constant, 
viz.,  between  3-09  and  3-80  per  cent.,  calculated  upon 
the  total  substance.  Taking  3*30  per  cent,  as  the  mean, 
the  combined  sulphur,  after  subtracting  that  remaining 
in  the  reclaimed  rubber  at  the  outset,  would  amount  to- 
12'52  per  cent,  calculated  upon  caoutchouc.  This  the 
author  regards  as  a  measure  of  the  maximum  sulphur- 
binding  capacity  of  the  rubber,  ilost  of  the  reclaimed 
rubbers  examined  by  the  author  failed  to  yield  the  yellow 
nitrosite  characteristic  of  rubber  i^roper. — W.  A.  C. 

Rubber  ;     World's   production  and   consumption  of  . 

Bd.    of    Trade   J..    March   21,    1907.     (From    Tropen- 
pflanzer,  1907.  Xo.  2.     Prof.  0.  Warburg.)     [T.R.] 

The  world's  consumption  and  production  of  rubber  ifr 
stated  to  be  as  foUous  : — 


Year,  1st  Julv 
to  30tli  June. 

Production. 

Consumption. 

1899-1900 

tons. 
53,348 
52,864 
53,887 
55,603 
61,759 
68,87!» 
67,999 

tons. 
48,352 

1900-1 

1901-2 

51,136 
51,110 

1902-3 

55,276 

1903-1 

1904-5 

59,666 
65,083 

1905-« 

62,574 

In  1905-G,  42,800  tons  of  the  rubber  came  from  America, 
and  23,400  tons  from  Africa,  including  the  East  African 
Islands,  while  the  remaining  1800  tons  came  from  Asia 
and  Pol\Tiesia.  (^f  the  African  rubber,  4500  tons  were 
produced  bv  the  Congo  State,  1500  tons  bv  French  Guinea. 
1250  tons  in-  Angola,  and  1000  tons  by"  the  Gold  Coast. 
Brazil  supplied  41.000  tons,  the  Central  .\merican  States 
4(H)  tons,  Mexico  150  to  200  ton>*.  and  P.oKvia  1100  tons, 
which,  however,  is  mostly  accredited  to  Brazil. 

Of    the    Asiatic    ])roduction.    Cevlon    furnished    about 
200  tons,   and   the   Alalav   Peninsula,   India,   and    Burma 
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oai'h  3lK>  tons,  the  rtMuaimler  ooiuin'r  from  I'reiuh  India 
and  the  Mala\  Anh^x'lajro.  Brazils  jiro«liution  of  Vara 
ruhVrr  iiun>ast>s  on  an  avfraj-o  .">  ihm-  cent,  yoarly  :  the 
('a.stil)oa  ni»>U>r  prinhution  of  (Vntral  \nierioa  and 
Mexico  Ivjis  iltH-n^astMl.  whilst  Ooara  and  Mangaheira  rubber 
jirodiution  has  risen  num^  than  HH»  |H^r  rent,  in  the  last 
live  vears.  African  prodn«t,ion  has  lisen  .">(>  ]ier  rent. 
since"  UHNt.  whilst  Asiatic  priKlnction  has  fallen  off  20  lur 
cent. 

K\»;i.is:h  1'atknt. 

K'lh'itr:     Rtniiini    of /)<)»«    riihhf    iidstc.      A.    J. 

Moult.     London.     From     W.     A.     Konenian.    OhieAgo. 

Knp.  Tat.  12..V2.->.  May  •2S>.  100(5. 
Sle  r.S.  Pat.  s23.(».'>3of  UUtC. ;  this  J..  IWC).  704.  -T.  F.  M. 

iNiTKo  States   Patent. 

'RiiU^r  .•iwMi^Mr. '   C«iiifH>-<itii>ii   ../   mnthr.      !'.    \).   (Jold- 

smith.  New  York.  U.S.  Pat.  841.500,  .Tan.  l.j.  1007. 
The  conijiosit  ion  claimed,  consists  of  a  mixture  of  pyroxylin 
with  a  vulcanisetl  non-dryinu  oil  (maize  oil)  or  drying  oil, 
or  with  both.  .\  non -drying  oil  or  a  drying  oil.  oj-  a 
inixturt-  of  the  two.  in  the  unvulcaniseti  condition,  may 
also   be  added.- -A.  S. 

Fkeniti  Patent. 

Ouma  or  itrtifieial  riihbirg.  Z.  Olsson.  Fr.  Pat.  3()0,719, 
.<v»i.t.  13,  lyoii.  Under  Int.  Conv..  Sept.  14,  1005, 
and  .March  2X,  lOnii. 

p    or  other  iidhesive   material  is  dissolved   in  water, 

tr   with   such   hy<frosco])ic   compounds   as    calcium 

■    iin«nie>ium  chloride.   cVc..  nnd  to  the  solution,   mixed 

with  tilling  materials,  chromates.  or  other  oxidising  agents 

are  added.     It  has  lieen  found  that  the  outer  surface  of 

object.*  made  of  such  )>roduct.s.  rajudly  hardens,  owing  to 

the  action  of  the  light,  whilst  the  inner  ])ortions  remain 

quite  soft,  the  liartl  outer  layer  ])rcventina  the   moisture 

from  eva|K)rating.     To  avoid  this  ditticulty.  the   patentee 

.  rr,,^<(.«;  to  afld  to  the  soft  mass,  before  moulding,  colouring 

•••rs.    the    tints    of    which    will    retard    the    oxidising 

•    111  of  light  on  the  mass  :    paraffin  oil,  mineral  oil,  or 

Jat  of  anv  kind  niav  also  l->e  added. — A.  -S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

(C'ontiniiCfl  from  fftge  2(16.) 

Tfin  [lannin]  ddtrmiimtion  :    The  prescnl  ofpcial  method 

of    .     ,4     iJffi    for    it»     retention.     R.     A.     Earp. 

Collegium.  IWiT,  88—92. 

Thf.  author  ajiiigns  the  amount  of  work  which  has  recently 
U-en  carried  out  in  comimrini:  the  present  I.  A.  L.  T.  C. 
rin  thfjd  of  tannin  estimation  witli  other  methodfi  to  the 
want  of  |ierfe<-tion  in  the  method  now  in  use,  cHywcially 
in  it«i  being  affected  by  gallic  acid  and  other  non-tannin^. 
In  analvfin;;  a  tannin  xolution  containing  .t  yier  cent,  of 
tannin  and  ;/  jkt  cent,  of  non-tannin,  the  tannin 
»-«timati-<l  if  jr  +  i''/  when  k  w  oome  factor,  positive  or 
ri»-Kativc  arcordtnir  to  the  nature  of  the  non-tannins  present 
and  the  n.cth'«l  of  analv>iH  etii|)loycd.  Where  a  con- 
-kif-rable  (piantity  of  gallic  a/-id  is  ]ires<-nt.  the  results 
■-h''W  a  markcfl  increaw  of  tannin,  the  gallif  acid  com- 
ifin-ntf  with  the  hide-i>f*wder  to  fcjrm  leather  substance. 
Til''  anthor  ha.«t  frnuid  that  this  assimilation  of  non-tannins 
t'o*-*  tin  in  the  tannerv.  The  a/tion  of  tannin  on  hiile- 
|io»der  in  th"*  filter  \f\\  npproa'-hes  much  more  clowlv 
to  the  cfindition."  in  the  tHiinery  than  any  shake  methrxl. 
In  any  tannin  Holution  in  equilibrium  with  hidc-pf;wcler 
ot  leather,  there  in  always  free  tannin  in  the  lifpior  ;  thin 
•t«t#.  r,f  (.(itiiti^TiMm  i«  rapidly  rea/'hed  in  the  shake  method. 
•  •  ri     proceeds   fif>  further,   the   solution 

'Ictjinniscd.  If  a  tannin  solution  be 
i.i-o.-.M.  ...  i..i,i,.-'il  with  hi<le.powd'r,  and  the  first 
'btannixati'm  n-moven  x  "f  the  wh'de  amount,  \V, 
pre»«nt,  it  in  ea*ily  nhowTi  that  after  n  huceesnive  extra^tioni! 

the  rrtniiining  tannin  in  the  Molutirjn  it  W  (  T*)".     The 


expression  diminishes  with  u  if  ,■  is  nearly  equ^l  to 
unity.  The  author  has  founti  tliat  iu  in-eseitce  of  the 
slightest  trace  of  I'hronie  the  j)recipitalioii  of  tannin  by 
gelatin  salt  solution  is  i)revi'nted.  If  chrome  ])revent8 
or  hintlers  the  tanno-gelatin  leaction.  then  it  is  reasonable 
to  sui>))ose  that  the  taimin  would  not  be  taken  up  by 
the  chromed  ])0\vder. — H.  \W. 

Tnii   \tiiinnii\  ilitermiiHUio)i  ;     Thv  present  official  .metho'l 
of  — — .     H.   R.   Procter.     Collegium,    1007,   107—108. 

Ik  Karp's  assertion  (see  ^ireceding  abstract)  that  the 
gelatin  test  for  tannin  becomes  inoperative  in  presence 
of  traces  of  chrome  were  correct,  then  the  use  of  chromed 
hide-powder  for  tannin  analysis  would  be  impracticable  ; 
but  the  author  has  proved  that  the  reaction  is  delicate 
to  the  extent  of  1  ])art  of  tannin  in  20,000  even  in  the 
])resence  of  a  considerable  t|iiantity  of  a  chromium  salt. 
Tlic  ])rocess  of  absorption  which  leads  to  an  eciuilibrium 
referred  to  by  Ear])  is  a  reversible  one,  and  experimental 
work  has  shown  that  acids  though  absorbed  by  raw^  hide 
are  ultimately  replaced  and  exj)e]led  bj'  tanfiin.  In  the 
case  of  tannin  and  hidc-])Owder,  the  value  of  x  imder 
favourable  conditions  so  nearly  reaches  unity,  that  for 
practical  purposes  the  absorption  may  be  taken  as  com- 
])lete  ;  that  of  gallic  acid  is  much  less  so,  nnd  by  chroming 
the  powder,  can  be  still  further  reduced.  If  a  tannin 
solution  be  submitted  to  successive  dctannisations,  then, 
assuminu;  that  the  first  detannisation,  removes  90  per  cent, 
of  the  tannin  an(!  50  ])er  cent,  of  the  gallic  acid,  a  second 
would  remove  0-0!  per  cent,  more  of  the  tannin,  but  2-5  |)er 
cent,  of  the  gallic  acid,  so  that  the  actual  error  would 
be  much  greater  in  the  second  detannisation.  At  ))resent 
the  only  method  of  iMi))ioveincnt  is  to  reduce  the  absorj)tion 
factor  for  non-tannins,  as.  for  instance,  by  chroming. 
Under  these  adverse  conditions  more  constant  results  are 
obtained  by  using  a  definite  amount  of  hide-powtler 
and  definite  amounts  of  liquid  as  in  the  shake  method, 
than  by  the  uncertain  conditions  of  the  filter  method. 

— H.  Bk. 

Tnnniruj    inntcrials  ;     Analysis   of .     Proceedings    of 

the  third  Annual  Meeting  of  the  American  Leather 
Chemists'  Association.  J.  Anier.  Leather  Chem.  Assoc, 
1907,  2,  (5—12. 

The  following  resolutions  with  regard  to  methods  of 
anah^sis  wci-c  proposed  at  the  above  meeting: — (I)  That 
the  ])resent  method  of  soluble  solid  determination  in 
tanning  materials  be  i-e])laced  by  the  following :  "  To 
1  grm.  of  kaolin  in  a  beaker  add  75  c.c.  of  tannin  solution  ; 
stir  and  pour  on  .'500  S.  and  S.  li)  cm.  ])leated  filter 
paj)er  ;  return  filtrate  to  })a])er  for  one  hour,  keejiing 
filter  fidl.  At  the  end  of  the  hour  ])()ur  solution  from 
filter.  Bring  800  c.c.  of  solution  to  20="  C,  refill  the  filter 
with  this  solution  and  begin  to  collect  filtrate  for  evapora- 
ting and  drying  as  soon  as  filtrate  conies  clear.  Keep 
filter  fidl."  This  resohition  was  adopted.  (2)  That  an 
alternative  filter  |)aper  be  adopted  for  soluble  solid  deter- 
mination, owing  to  the  deterioration  in  (piality  and  lack 
of  \niiformity  of  S.  and  S.  .500.  A  committee  was  appointed 
to  select  a  suitable  jiaper.  (3)  'i'hat  a  method  foi  deter- 
mining the  acidify  of  hide-powder  be  drawn  uj),  and  <i 
standard  of  acidify  fixed  for  re])ort  at  the  next  annual 
)iieeting.  (4)  'i'hat  provision  be  made  to  secure  uniformity 
in  )-eporting  residts  of  li((uor  analysis,  whether  results 
be  rc|)ortcfl  by  weight  <»•  volume.  (5)  l'"or  revision  of 
the  ftnmuHf  of  hide-powder  used  in  li(jnor  analysis, 
(tt)  That  a  standard  method  of  sampling  be  adojited, 
and  (7)  that  crude  fanning  materials  be  ,repoited  on  an 
absolutely  dry  basis  and  also  "  as  received."  Hj'solufions 
3 — 7  were  referred  to  the  Council  for  further  consijeratioii. 

— |r.  B.;. 

Tnnving  materials  ;    New  mdlujd  of  ftnnlysin  and  exam  inn - 

(ion    of .     G.     Herrenwchmidt.     Collegium,     1007, 

(17—77. 
.\  (^lANTiTY  of  the  extract  to  be  analysed  in  weighed  out 
and  <lric'l  to  constant  weight  to  estimate  moisture.  A 
further  (piantity  in  weighed  and  made  up  to  8'' — 0° 
Bauini'-  with  tejiid  water,  jtlaccd  in  a  bottle  of  aliont  50(»c.''. 
capacity     anrl     well     mixed,     not    nccesKarily    disKolvcd. 
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Nine  small  pieces  of  hide  are  carefully  weighed  on  a 
h5'drostatic  balance,  a  similar  piece  being  weighed  and 
dried  to  estimate  the  moisture  of  the  hide.  Four  of  these 
pieces  of  hide  are  put  in  the  bottle  containing  the  extract 
solution,  and  shaken  for  several  ho\u's.  The  four  tanned 
pieces  are  now  removed  and  squeezed  m'to  a  basin,  the 
liquor  scpieezed  out  being  put  back  into  the  bottle,  along 
with  four  more,  of  the  untanned  pieces  of  hide,  and  the 
whole  again  agitated  for  several  hours.  These  four 
•pieces  in  their  turn  are  treated  as  the  previous  pieces, 
and  the  bottle  is  again  agitated  with  the  final  piece. 
The  nine  pieces  of  tanned  leather  are  now  dried, 
first  in  the  air.  and  finally  in  the  stove  at  100^  C. 
The  liquor  remaining  in  the  bottle  is  evaporated 
in  a  basin,  the  residue  dried  and  weighed  as  non- 
tannins.  The  weight  of  the  nine  dried  ]iieces  of 
tanned  leather,  after  deducting  the  dry  hide  weight,  gives 
the  weight  of  tannin  absorbed.  The  weighings  of  the 
dried  hide,  dried  leather,  and  non-tannin  residues  are 
all  made  on  a  specially-devised  balance,  by  which  it  is 
possible  to  weigh  at  100°  C.  The  method  has  several 
disadvantages,  three  days  being  required  to  perform  an 
analysis,  but  this  time  may  be  shortened  by  allowing  the 
agitation  and  drying  processes  to  proceed  through  the 
night.  The  pieces  of  hide  should  be  preserved  ■  in  salt 
water  surrounded  with  ice. — H.  Br. 

Tainting  materials  ;    A   new  method  of  analysis  of . 

S.   C.   Dodge.     J.  Amer.  Leather  Chem.  Assoc,  1907,  2, 
38—39. 

The  total  solids  and  total  soluble  matters  are  estimated 
in  the  usual  way.  the  non-tannins  being  determined  by 
shaking  a  jiortion  of  the  tannin  .solution  with  pure  lead 
carbonate,  filtering,  and  evaporating  a  portion  of  the 
filtrate.— H.  Bk. 

Free  acid  in  tan  liquors  ;  New  and  accurate  )iielhod  for 
the  determination  of .  A.  W.  Hopjienstedt.  Col- 
legium, 1907,  77 — 78. 

As  the  present  methods  of  estimating  free  acids  in  tannin 
liquors  give  decidedly  inacciu-ate  results,  the  following 
method  was  devised,  which  gives  accurate  results  and  is 
easy  to  work.  Dilute  50  c.c.  of  the  tan  liquor  to  500  c.c. 
with  water.  To  200  c.c.  of  this  solution  add  20  c.c.  of 
quinine  solution,  mix.  filter,  and  titrate  100  c.c.  of  clear 
filtrate  with  A'/IO  alkali  hydroxide,  using  jihenoljihthalein 
as  indicator.  The  number  of  c.c.  of  alkali  used,  multi- 
plied by  0-006,  gives  the  percentage  of  acid  expressed  as 
acetic  acid,  in  the  original  solution.  The  quinine  solution 
is  made  by  dissolving  15  gnus,  of  ))ure  quinine  in  1 1(J  c.c. 
of  neutral  95  per  cent,  alcohol,  and  adding  slowly,  while 
stirring,  90  c.c.  of  water  to  make  u])  to  200  c.c.  The 
principle  on  which  this  method  is  based  is  that  quinine 
precipitates  tannin  and  forms  soluble  salts  with  the  free 
acids  ;  these  soluble  salts  react  acid  to  ])henol])hthalein, 
and  so  can  be  titrated  as  if  the  acids  were  in  a  free  state. 
(Compare  this  J..  1905,    109G.)— H.  Bk. 


(2)  allowing  a  roll  of  filter  paper  to  absorb  the  oil.  and 
drying  in  a  tube  through  which  air  is  sucked  at  lOO'  C.  : 
and  (3)  heating  the  oil  in  a  platinum  basin  with  a  small 
Hame  until  all  the  water  is  driven  off".  With  the  first 
method  it  was  found  that  when  no  jnore  oil  was  used  than 
the  sand  would  absorb,  the  drying  was  completed  in  14 
hours  ;  it  is  not  advisable  to  use  excess  of  fat  over  the 
sand,  and  drying  beyond  14  hours  leads  to  loss  by  decom- 
position of  the  oil  rather  than  to  loss  of  water.  The 
method  of  drying  in  a  tube  is  nuich  shorter  (about  six 
hours),  but  the  decom])osition  of  oil  is  much  greater. 
Driving  ofi'  the  moi.sture  with  a  direct  flame  compares 
very  closely  with  the  sand  method,  but  sometimes  cau.ses 
trouble  by  spirting,  especiplly  with  i)ooi  sam])Ies  of  oil.  In 
the  author's  opinion  the  sand  method  leads  to  the  most 
accurate  results.  In  discussion,  Kopecky  considered  the 
sand  method  most  exact,  and  stated  that  a  few  drops  of 
alcohol  shortened  the  time  of  dr^-ing  to  about  six  hours. 
Eachus  favoured  heating  bj-  the  fiame.  as  some  moellons 
contain  low-grade  rosin  oil  which  volatilises  and  is  deter- 
mined as  moisture  in  the  sand  method,  but  is  not  driven 
ott'  by  the  flame.  Veitch  suggested  drying  in  vacuo,  as 
light  rosin  oil  volatilises  at  low  temperatures  in  presence 
of  moisture. — H.  Bk. 

Chromed  hide-powders  ;    A   comparison   of .       H.    C. 

Reed.     J.  Amer.  Leather  Chem.  Assoc,  1907.  2.  34—38. 

This  paper  contains  the  results  of  a  series  of  analy.ses  of 
difterent  tanning  materials,  using  a  number  of  chromed 
hide-powders  from  a  variety  of  sources. — H.  Br. 


Ulmo     extract. 


Paessler.       J.     Amer. 
Assoc.    1907,   2.  22. 


Leather     Chem. 


Thi-S  extract  yielded,  on  analysis,  21-9  per  cent,  of  tannin 
and  10-2  )ier  cent,  of  non-tannins.  It  is  made  from  the 
bark  of  the  LTmo  tree  {Eucri/phia  cordifolia)  from  Valdivia. 
Chili.  The  extract  is  easily  soluble,  and  i>  very  light  in 
colour.  It  is  excellent  for  drum  tannage,  and  also  for 
light-weight  sole,  stra]),  belt,  and  upper  leathers,  and 
ihay  be  used  in  combination  for  heavy  sole  leather. — H.Br. 

heather  analysis  ;    Comparative .     J.   H.   Yocum.     J. 

Amer.  Leather  Chem.  Assoc,  1907,  2.  48 — 52. 

Referrixg  to  the  analyses  of  American  leathers  made 
by  Gordon  Parker  and  Turn  bull,  reported  in  the  Man- 
chester. Liverpool  and  District  Tanners'  Federation 
Year-book  for  19()()  (this  J.,  1906,  547).  the  amount  of 
sugars  found  range  from  20  per  cent.  do\\ii  to  2  ])er  cent. 
As  the  English  demand  for  American  leathers  is  mainly 
for  the  chea])er  class,  the  author  assumes  that  the  analyses 
were  of  this  grade  of  leather,  as  no  leather  sold  in  the 
L^nited  St.Vtes' to-day,  except  at  a  concession  in  price, 
contains  more  than  5  per  cent,  of  sugars.  Results  of 
analy.ses  of  both  English  and  American  leathers  are  seen 
in  the  following  table. 


'.English  leather.     Amer.  hemlock.    Amer..  rapid  tan. 


Betf . 


Harness. 


Amer.  oak  sole. 


Moisture 

Ash 

Oil  and  grease  .... 

Hide  ...;...- 

Combined  tannin  . . 
Uncombined  tannin 


Glucost>    

■Epsom  salts    .......... 

Total  taiHiin — 

Combined,  uncombined 
and  non-tanuiits  . . . 

.  ,  .  J  J  .:. 


12-75 
0-68 
2-20 
.36-20 
21-30 
14-6.T 
12-22 


13-20 

1-10 

1-76 

•:5-60 

29-72 

10-12 

8-50 


100-00   100-00 


0-80 
none 


0-65 
none 


10-76 
1-50 
2-80 
37-21 
■26-20 
10- -20 
11-33 


11-21 
1-00 
3-25 

36-50 

•28-30 
0-12 

10-62 


11-70 
1-40 
2-08 
41-27 
28-82 
6-40 
8-33 


12-10 

1-23' 

2^53 

39-26 

31-10 

.  6-47 

7-31 


9-60 

0-35 

13-77 

39-70 

30-04 

4-54 

2-00 


10-20 

0-27 

9-89 

40-87 

23-77 

H-80' 

3-20 


100-00   100-00  \    100-00   100-00   100-00    100-00 


3-60 
0-86 


2-60 
1-19 


•16 
1-li 


o-i; 

none 


0-21 
none 


44-88   ,    .  36-58         39-77 


8-50 
'  y-97 
29-68 
27-411 
19-24 

4-21! 

3-90 


7-12 

1-39 
26-80 
31-37 
26-04 

3-7a  . 

8-50 


12-40 
to-41 
3-30 
38-50 
37-93 
4-56 
2-90 


100-00 
0-48 
none 


100-00 
1-46 
0-97 


26-45    33-32 
'Bar.vtes,  •   ' 

I  .6-ii/.i J  iij ; 


lJ-30 
0-69 
•2-34 
36-61 
32-4(1 
7-70 
7-90 


lOO-OO        lOO-O 

0-21  0-3S 

none  uonf- 


45-39       48-00 


Sod   oil  and   moelloii  ;   Moisture  iti .      F.    W.    Alden. 

J.  Aiiier.  I.^ather  Chem.  A.s.soc.  1907,  2,  12—15.' 
The   three   methods   princi|)all\-   in   use   for    determining 
the  percentage  of  luoisture  is  sod  oil  and    miiellon   were 
comi)arpd  :     (1)'  mixing  the  oil   with  .sand   and    drving  ; 


Belling  leather.  .  AV.  Eitner.     Dfer  Gerber 
.  _  17—19,31—33. 

',  Br , frequently,  occurs  that   when  leather  is 

,    '•stuffing."   its  qualitj-  is  very  much  dimini 

noticed   both   in    heavy   ai^d   light    Ipather.* 


— H.  Br. 
.  1907,33, 

weighted  by 
shed.     This  is 
In    belting 


33.; 
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leather  the  breaking  po\»-er  varies  with  the  intensity  of  the 
tanning ;  it  is  ueoessiuy  therefore  to  note  how  nnich 
weight  can  be  given  in  the  tannagt>  without  injuring  the 
qiialitv.  Some  time  ago  a  sample  of  la-lting  leather 
came  Wfore  the  author's  notice  in  which  only  about  one- 
third  of  the  hide  on  each  side  was  satisfactorily  tanned, 
the  middle  Wing  only  weakly  colomcd.  This  leather  had 
been  tanned  with  a  mixture  of  quebracho  and  oakwood 
extract.  The  grease  used  for  oiling  the  leather  was 
warmed  and  •dnimmcd  '"  into  the  leather  for  one  hour  ; 
it  consisted  of  "Ji  jwirts  of  tallow,  1.}  parts  of  blubber 
or  sod  oil.  and  1  part  of  mineral  oil,  and  had  a  melting 
point  of  "iS"  C.  Tlie  leather  had  been  given  a  lighter 
-stuffing  than  "  CYown  "  leather,  just  sufficient  to  prevent 
it  being  horny  and  stiff.  Examination  showed  this 
belting  leather  to  be  inferior  to  the  belting  leather  of 
to-day  as  regards  its  breaking  ]iower.  both  mineral-  and 
Tegetable-tanned  leathers  bearing  higher  breaking  stresses 
than  this.  It  is  necessary  to  distinguish  in  the  use  of 
the  different  tanning  materials  as  regards  their  weight- 
iriving  proj)erties,  some  only  slightly  penetrating  the  hide 
and  giving  comparatively  little  weight.  Of  the  vegetable- 
tanned  belting  leather,  that  prepared  with  oak-bark  gives 
the  highest  breaking  power  :  it  will  stand  a  pressure  of 
3  kilos  per  sq.  mm.  Vegetable-tanned  leathers,  when  well 
washed  from  uncombined  tannin,  give  48  per  cent,  of 
leather  snibstance.  When,  in  addition,  fat  to  the  extent 
of  12  per  cent,  is  used,  we  get  a  final  result  of  60  per  cent. 
In  quick  drum  tannage,  the  time  of  action  of  the  tanning 
matter  on  the  hide  is  not  long  enough  for  complete  pene- 
tration of  the  hide  fibre;  the  result  is  that  the  interior 
is  not  satisfactorilv  tanned.  The  leather  substance  is 
represented  by  the  sum  of  the  hide  substance  and  those 
substances  introduced  in  the  tanning  process.  The 
hide  substance  is  a  fixed  quantitj-,  .so  the  total  weight 
can  only  be  influenced  by  the  tanning  substances, 
which  may  be  variable.  The  author  experimented 
JI.S  to  the  influence  of  the  fat  introduced  into  the 
leather,  on  the  tensile  strength.  Differences  were 
noticed  between  leathers  with  U,  10,  15,  20,  and  25  per 
rent,  of  fat.  but  all  the  leathers  containing  fat  had  a  greater 
breaking  strain  than  those  without  fat,  but  as  the  breaking 
strain  increased,  so  also  did  the  extension.  Fats  of  low 
melting  point  give  darker  colouxed  leather,  with  greater 
extensibility,  than  fats  of  higher  melting  point.  During 
the  process  of  bleaching,  the  loss  of  weight  due  to  extraction 
of  fat  varies  ;  the  los.s  in  case  of  stearine  was  6-6  per 
cent,  ;  in  that  of  soft  tallow,  11-0  per  cent.  ;  pressed 
tallow,  3-75  per  cent.  ;  and  paraffin  wax,  8-4  per  cent. 
The  best  colour  on  bleaching  was  obtained  when  pressed 
tallow  had  been  used,  and  the  worst  when  soft  tallow 
wftH  used. — H.  Br. 

Dyrwood   exiractJi ;  Analy/iia   of   -.     F.    K.    Kopecky. 

XXIII.,  page  347. 

United  State.s  Patents. 

Hidfs  and  skitis  ;  Process  of  treating .     W.  M.  Xorris, 

Princeton,  X.J.  U.S.  Pat.  840,794,  Jan.  8,  1907. 
The  hides  or  skins  are  first  depilated  "  in  lime  and  arsenic," 
and  then  treated  with  a  solution  of  sodium  hyposulphite 
"  to  net  the  (relatinous  fibres  of  the  skins."  They  are 
next  treated  with  a  solution  of  hydrochloric  acid,  salt,  and 
water,  and.  after  "  slating,"  subjected  to  "  a  slight  tawing 
operation." — A.  S. 

FffldiAtr  ;  Process   of   making from   leather   scrap. 

E.  J.  Fuchs.     U.S.  Pat.  841,501,  Jan.  J5,  1907.     XV., 
next  r-olumn. 

Casein  compound.     B.  B.  Goldnmith,  Xew  York,     U.S.  Pat. 
840,931,  Jan.  8,  190.5. 

Qastts  ifl  mixed,  under  the  influence  of  heat  and  ])ressure, 
with  an  agent  or  agents,  f.ij.,  /^-naj.hthol,  cajiable  of 
rendering  it  thrrmoplastic,  and  also  with  huifabjf;  com- 
pounding materials. — A.  S. 

I                            I    GEBMA5  Patent. 
Vapours  ;  Process  for  dfodorisin;/  malodorous .     B.  T. 

Schumann  and  C.  Elschncr.     Or.  Pat.  174,320,  June  Id, 

1005. 

The  eriJ-nmelling  vafx^urs  evolvd  wh«n  substances  con- 


taining keratin  are  heated  with  sulphuric  acid,  are  de- 
odorised by  bringing  them  into  intimate  contact  with 
gaseous  ammonia  or  ammonia  solution. — A.  S. 

XV.— MANURES.   &c. 

{CotUinued  from  page  207.) 

Manganese  ;  Stimulating  influence  of on  germination. 

H.  Micheels  and  P.  de  Heen.  Bull.  Sci.  Acad.  Roy. 
Belg.,  1900,  288  ;  Woch.  f.  Brau.,  1907,  24,  130. 

The  pronounced  stimulating  influence  of  manganese  .salts 
on  plant  growth  has  been  shown  by  Bertrand  and  others 
(see  this  J.,  1900,  83  and  705) ;  the  authors  also  have 
recorded  a  similar  influence  in  the  case  of  colloidal  solutions 
of  tin.  They  have  now  conducted  comparative  trials 
with  colloidal  tin  and  manganese  sulphate  on  the  ger- 
mination and  vegetation  of  wheat,  and  found  that  the 
influence  of  manganese  was  considerably  greater  than 
that  of  tin.  Colloidal  solutions  of  manganese  resemble 
those  of  tin  in  that  they  play  the  part  of  enzymes  towards 
the  reserve  materials  of  the  wheat  corn. — J.  F.  B. 

Ozone  ;  Action  of on  germinating  seeds.     H.  Micheels 

and  P.  de  Heen.  Bull.  Sci.  Acad.  Roy.  Belg.,  1906, 
304;  Woch.  f.  Brau.,  1907,  24,  130. 

The  authors  have  studied  the  influence  of  ozone  on 
germinating  wheat  corns.  They  found  that  it  had  a 
distinctly  unfavourable  action  on  the  weight  of  the 
embryonic  plant,  and  on  the  length  of  the  acrospire  and 
radicle,  whilst  it  practically  inhibited  the  development 
of  roots.  The  authors  believe,  however,  that  conditions 
may  ultimately  be  found  under  which  ozone  will  act  as 
a  stimulant  favouring  the  growth. — J.  F.  B. 

Iodine ;  Japanese .      A.     M.     Ossendowski. 

XX.,  page  342. 

English  Patents. 

Manure  ;  Manufacture  of .     T.  Macdonald,  Driffield. 

Yoiks.     Eng.  Pat.  24,647.  Xov.  3,   1906. 

Shoddy,  or  other  like  nitrogenous  waste  matter,  is  acted 
upon  in  lead  tanks  by  about  two  and  a  half  times  its  weight 
of  strong  sulphuric  acid,  heated  by  steam  pipes  to  about 
60°  C.  After  thorough  agitation,  the  mass  is  drained, 
and  the  excess  of  acid  is  expelled  in,  for  instance,  a 
hydraulic  press.  The  material  is  then  deposited  thinly 
on  an  open  furnace-hearth,  exposed  both  above  and  below 
to  the  action  of  fire-gases,  which  heat  it  to  a  temperature 
between  150°  and  250°  C.  The  dried  material  is  ground 
and  stored. — E.  S. 

Peat ;  Industrial   treatment   of for   the    purpose   of 

increasing  the  quantity  of  nitrogen  contained  therein, 
with  a  view  to  its  employment  as  manure.  E.  V.  H.  Bazin, 
Chateau  de  Chamby.  France  Eng.  Pat.  26,635,  Nov.  23, 
1906.     Under  Int.  Conv.,  Dec.  14,  1905. 

See  Fr.  Pat.  360,484  of  1905  ;  this  J.,  1906,  488.— T.  F.  B. 
United  States  Patent. 

Fertiliser ;  Process   of   making from  leather  scrap. 

E.  J.  Fuchs,  Scranton,  Pa.     U.S.  Pat.  841  501,  Jan.  15, 

1907. 
The   soluble   tannin   is   removed   from   vegetable-tanned 
leather  substances,  which  are  then  subjected  to  the  action 
of  a  solvent,  such  as  sulphuric  acid,  and  the  product  is 
dried  and  powdered  to  constitute  an  ammoniacal  fertiliser. 

— E.  S. 


XVI.— SUGAR.  STARCH.  GUM.  &o. 

{Continued  from  page  207.) 

Sugar  industry  of  Mysore,  India  ;  I m provemcnt  of  the . 

A.  Lehmann.     Agric.  J.  of  India,  1907,  2,  54—63. 

The  sugar-cane  in  Mysore  is  generally  of  excellent  quality, 
containing  usually  16  to  19  j)er  cent,  of  sucrose  and  about 
0-5  per  cent,  of  reducing  sugars,  but  occasionally  21-5 
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cent,  of  sucrose,  and  less  than  0-25  per  cent.  c>f  reducing 
■sugars.  The  amount  of  fibre  is  usually  8  to  10  per  cent., 
and  sometimes  as  low  as  7  per  cent.  Little  has  been 
•done  in  the  direction  of  increasing  the  yield  of  cane  per 
acre  (30  tons  or  more).  The  wooden  mills  have  been 
replaced  by  small  three-roller  iron  mills  of  local  manu- 
facture, worked  by  bullock  power.  Labour  is  less  than 
•one-seventh  of  what  it  is  in  Loiiisiana,  where  large  quan- 
tities of  sugar  are  produced  notwithstanding  that  the 
quality  of  cane  is  very  much  inferior  to  Lidian  cane. 
In  the  present  method  of  manufacture  more  than  one- 
fourth  of  the  total  quantity  of  juice  is  left  in  the  cane 
after  milling.  With  a  larger  mill  one-third  of  this  loss 
could  be  saved,  and  still  larger  mills  would,  probably, 
save  two-thirds.  As  nuich  iis  20  per  cent,  of  the  total 
sugar  in  the  juice  is  sometimes  lost  by  fermentation, 
and,  as  a  rule,  over  13  per  cent,  of  the  total  juice  is  lost 
'by  underliming.  The  tendency  to  underlime  the  juice 
is  due  to  a  desire  to  produce  a  lighter  coloured  jaggery, 
"which  is  preferred  for  direct  consumption,  but  loss  on  this 
liead  can  be  reduced  by  making  the  juice  neutral  to  litmus, 
•still  giving  a  light-coloured  jaggery.  On  the  whole,  for 
■every  4  lb.  of  sugar  now  obtained  5  lb.  or  more  could 
be  got  by  avoiding  these  heavy  losses.  This  Avould 
probably  be  quite  sufficient  to  transform  a  crippled 
industry  into  a  flourishing  one.  Further  savings  could 
be  introduced  by  manufacturing  directly  from  the  cane 
a  much  higher  grade  of  sugar  than  jaggery.  Part  of  this 
sugar,  without  being  refined,  might  replace  much  of  the 
sugar  now  imported-,  the  rest  being  refined  to  the  utmost 
at  much  less  expense  than  an  equal  weight  of  jaggery. 

— L.  J.  de  W. 

Beetroot  juice  ;  Clarification  of with  1  per  cent,  of  lime. 

J.  Hudec.     Z.  Zuckerind.  Bohm.,  1907,  31,  360—361. 

During  the  last  campaign,  the  Kowalski-Kozakowski 
method  of  clarifying  beetroot  juice  has  been  introduced 
into  some  Moravian  sugar  factories  ;  in  this  process  the 
quantity  of  lime  to  be  added  to  the  juice  is  previously 
•determined ;  the  total  amount  of  lime  added  is  about 
LV  per  cent,  (calculated  on  the  beetroot).  In  the  factory 
with  which  the  author  is  connected,  the  consumption  of 
lime  in  both  saturations  only  amounted  to  1  per  cent.  ; 
the  lime  was  added  in  the  form  of  milk  of  lime  of  an  average 
densitj'^  of  25°  B.  The  clarified  juice  was  clear  and  of 
a  light  colour,  it  filtered  readily,  and  the  evaporated  juice 
crystallised  well.  The  saturation  mud  was  stiff,  and 
could  be  easily  extracted.  It  made  no  difference  to  the 
filtration  or  to  the  colour  of  the  juice,  whether  the  car- 
bonation  of  the  latter  was  carried  to  an  alkalinity  of  0*14 
or  0-06.— L.  E. 

JBectroot    juices ;     Plus    sugar    in .     V.    Neumann. 

Z,  Zuckerind.  Bohm.,  1907..  31,  359—360. 
The  author  has  examined  the  action  of  freshly-ignited 
lime  on  beetroot,  diffusion,  and  saturation  juices,  with 
a  view  to  determining  the  cause  of  the  considerable 
apparent  loss  of  sugar  which  was  observed  at  the  beginning 
of  the  present  campaign.  The  results  of  the  experiments 
showed  that  the  apparent  sugar-content  of  beetroot  and 
diffusion  juices  was  decreased  by  treatment  with  lime, 
whereas  the  sugar-content  of  saturated  juice  was  not 
affected  by  a  fresh  treatment  with  lime.  Hence  the  higher 
polarisation  of  the  raw  juice,  as  compared  with  that  of 
the  juice  treated  with  lime,  is  to  be  ascribed  to  the  presence 
of  a  dextrorotatory  substance,  other  than  sugar,  which  is 
"decomposed  by  lime. — L.  E. 

Sucrose  ;  Adioii  of  basic  lead  acetate  on  the  rotatory  power 

of  aqueous  solutions  of .     F.  Bates  and  J.  C.  Blake. 

Z.  Ver.  deut.  Zuckerind.,  1907,  314—323.      • 

A  SERIES  of  solutions  containing  26-048  grms.  of  pure 
■commercial  cane-sugar  was  pre])ared.  To  these  solutions, 
increasing  quantities  (from  0-5  c.c.  to  63-0  c.c.)  of  basic 
lead  acetate  solution  (sp.  gr.  1-25)  were  added  ;  a  paste  of 
lead  sulphate  was  then  added  to  insure  a  clear  filtrate  ; 
after  adjusting  the  temperature  to  20°  C,  the  solutions 
were  made  up  to  100  c.c,  mixed,  filtered,  and  polarised. 
A  preliminary  experiment  showed  that  addition  of  lead 
sulphate  had  no  effect  on  the  reading  beyond  that  due  to 
the  volume  of  the  salt.  The  results  showed  that  addition 
of  small  quantities  of  basic  lead  acetate  (from  0-5  to  2  c.c.) 


caused  a  progressive  reduction  of  the  polariraeter  reading 
(the  maximum  reduction  was  slightly  more  than  0-1  per 
cent.);  ^v^th  larger  quantities  of  the  reagent  (from  2  c.c. 
to  6  c.c.)  this  reduction  became  less  ;  the  solution,  to 
which  6  c.c.  of  basic  lead  acetate  had  been  added,  gave  the 
same  polariraeter  reading  as  a  solution  to  which  no  reagent 
had  been  added  ;  addition  of  still  greater  quantities  of  the 
reagent  (from  7  c.c.  to  63  c.c.)  caused  a  progressive  increase 
of  the  polarimeter  reading  (maximum  about  1-0  per  cent.). 
The  influence  of  the  basic  lead  acetate  on  the  rotatory 
power  of  sucrose  appears  to  be  due  to  the  formation  of 
a  soluble  lead  saccharate. — L.  E. 

Elect ro-decolorisation.     A  study  in  optical  sugar  analysis. 

F.  G.  Wiechmann.     Z.  Ver.  deutsch.  Zucker-Ind.,  1906, 

1056—1082.     Electrochem.   and  Metall.   Ind.,    1906,  4, 

400—403. 
In  view  of  the  uncertainty  attaching  to  the  use  of  basic 
lead  acetate  in  the  preparation  of  solutions  of  raw  sugar 
for  polarisation,  the  author  made  experiments  as  to  the 
decolorising  action  of  the  electric  current,  using  water 
or  a  mixture  of  water  and  hydi'ogen  peroxide  as  solvent, 
and  electrodes  of  platinum,  lead,  and  lead  peroxide. 
The  best  results  were  obtained  by  the  use  of  lead  electrodes, 
with  water  as  solvent,  the  anode  and  cathode  compart- 
ments of  the  electrolytic  cell  being  separated  by  a  dia- 
phragm of  parchment,  which  had  been  previously  boiled 
with  distilled  water  until  all  optically  active  substances 
had  been  removed.  The  solutions  clarified  electrically 
yielded  uniformly  higher  results  on  polarisation  than 
solutions  clarified  by  basic  lead  acetate.  This  is  probably 
due  to  the  presence  of  asparagine  or  one  of  its  derivatives. 
If  acetic  acid  be  added  to  the  electrically  clarified  solutions 
before  polarisation,  the  results  by  the  two  methods  are 
practically  identical.  The  following  method  of  working 
is  recommended  : — 26  grms.  of  sugar  are  dissolved  in  pure 
water,  the  solution  is  made  up  to  100  c.c.  at  20°  C,  and 
about  35  c.c.  are  introduced  into  each  of  the  two  com- 
partments of  a  small  electrolytic  cell,  having  a  parchment 
diaphragm.  A  current  of  XDioo  =  0-25  ampere  is  then 
passed  through  the  solution  for  five  minutes,  the  anode 
liquid  is  filtered  into  a  graduated  vessel,  mixed  with  10  per 
cent,  of  its  volume  of  an  8  per  cent,  solution  of  acetic  acid, 
and  examined  in  the  polarimeter.  The  polarimeter  reading 
is  increased  by  10  per  cent,  to  compensate  for  the  dilution 
caused  b}'  the  addition  of  acetic  acid.— A.  S. 
Sugars  ;  Action  of  ammoniacal  zinc  hi/dro.vidc  on  some . 

A.  Windaus.     Ber.,  1907,  40,  799—801.     (See  this  J., 

190."\  515  ;  1906,  1234.) 
SoLCTiONS  of  dextrose,  Isvulose,  f/-mannosc,  rf-sorbosc, 
Z-arabinose,  and  ^-xylose,  on  treatment  with  ammoniacal 
zinc  hydroxide,  gradually  turned  bro\Mi  and  deposited  a 
yellow  powder  ;  after  the  lapse  of  four  months  the  solutions 
had  lost  their  reducing  powers,  and  it  was  found  that  by 
this  time  100  grms.  of  hexose  had  yielded,  on  the  average, 
26  grms.  of  precipitate,  and  100  grms.  of  pentose,  21  grms. 
With  the  exception  of  n-methylimidazole,  no  bases 
soluble  in  ether  were  found  in  the  zinc  precipitates.  A 
similar  result  was  obtained  Avith  maltose,  although  a 
much  smaller  yield  of  a-methylimidazole  was  obtained. 
Lactose,  also,  gave  a  very  small  yield  of  a-methylimidazole 
(about  one-fifth  of  that  obtained  from  maltose  and  one- 
twentieth  of  that  obtained  from  dextrose).  Sucrose  and 
raffinose  solutions  .slowly  turned  yellow  on  treatment 
with  ammoniacal  zinc  hydro.Kide.  but  gave  no  precipitate. 
Hence,  sugars  containing  no  free  carbonyl  group  do 
not  furnish  methylimidazole.  Rhamnose  yielded  both 
a-methylimidazole  and  a  smaller  quantity  of  a-/i-dimethyl- 
imidazole  ;  this  result  shows,  that  amongst  the  decom- 
position products  of  rhamnose,  acetaldehyde,  as  well  as 
methylglyoxal  and  formaldehyde,  occurs.  ^/-Galactose,  on 
treatment  with  ammoniacal  zinc  hydroxide,  yielded  a 
substance  ^^hich  reduced  Fehlinc's  solution,  gave  nuicic 
acid  on  treatment  with  nitric  acid,  and  galactosazone 
on  treatment  with  jihenylhydrazine  acetate  ;  hence,  the 
product  appears  to  be  closely  related  to  sjalactose  ;  on 
heating  it  under  pressure  \\ith  ammonia  for  two  hours 
to  100"  C,  a  deep  browTi  coloured  zinc  salt  was  obtained, 
which  was  found  to  contain  methylimidazole.  Inosite 
does  not  yield  a  zinc  methvlimidazolc,  but  gives  a  complex 
zinc  salt,  which  crystallises  in  fine  needles. — L.  E. 
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Waste  •rri/f  r  ;    Action  of  lime  oh  the  purification  of  

irilh  and  irithout  fertueiitalioii.     Herzfeld.  Z.  \'er.  iloiit. 
Zmkeiind.,    IWT.    IW— 12.->. 

The  author  quotes  tho  rt\-*ult.<  of  exix^rinients  on  the 
efftvt  of  lime  water  and  i-aUiuin  inrbonato  on  tho  purifica- 
tion of  su<2ar  factory  wa.ste  waters  l>efore  anil  after  fer- 
mentation. Waste  waters,  artitieially  |)reparetl.  were 
emplovetl  :  the.<e  were  obtaineil  bv  mi.xing  water  with 
I  — 3  ]>er  cent,  of  expresseil  beetroot  jui'-e.  The  fermenta- 
tions were  efleetetl  at  27'  C\  (yeast  fermentation).  32"^  (\ 
(lactie  a«iil  fermentation),  anil  40^  C.  (butyric  acid 
fermentation^  res|iectively.  The  chief  conclusions  drawn 
from  the  exi>eriments  were  as  follows  : — .\ddition  of  lime 
water  to  fermented  waste  water  hastheetfcct  of  removins; 
a  considerable  projK>rtion  of  im])urities.  The  waste 
water.  ]>revious  to  lime  treatment,  shotdd  1h»  kept  a.s  long 
as  }>o.ssible  at  a  sufficiently  hisih  tenii)erature  to  ])romote 
fermentation.  Before,  or  duiing  this  fermentation, 
excess  of  calcium  carbonate  should  be  added  to  the  waste 
water  in  order  to  neutralise  the  acidity  produced  during 
fermentation.  The  jiurifying  action  of  the  lime  on  the 
ferujented  water  a])j>ears  to  be  due  to  the  fact  that  in 
the  process  of  fermentation,  a  considerable  i)ro])ortion 
of  nitrogenous  matter  is  converted  into  a  form  precipit- 
ahle  by  lime,  the  sugar  l)eing  converted  into  dextran-, 
gum-,  or  cellula«e-like  substances,  which  are  also  pre- 
eipitable  by  lime. — L.  E. 

Sugar  production  of  Gerviaiii/.  I5d.  of  Trade  J., 
Man-h  21,  1«)07."  L^.R.] 
The  quantity  of  raw  sugar  ]>rotluccd  in  Germany  from 
September  I.  ItlOU.  to  February  2S  last,  being  the 
first  six  niontbs  of  the  HMH»-7  sugar  can:])aign.  ^\as 
1,SSW,.VM>  metric  tons,  as  comjmred  with  2.0()S.2ll  metric 
tons  durine  the  corresponding  months  of  H)()5-(>.  The 
quantity  of  refined  sugar  ])r<xluced  increased  from  1)03,019 
metric  tons  during  the  latter  jieriod.  to  947, 701  metric 
tons  during  the  six  months  of  the  ))resent  campaign. 
The  total  q\iantity  of  beets  u.sed  was  14. 171. (>()()  metric 
tcHis.  as  comjiared  with  15.733.478  metric  tons  during 
the  eorre-jionding  months  of  190o-(>.  The  total  output 
of  sugar  (raw  and  refined)  from  September.  1900,  to 
Febniary.  1".H)7.  expressed  in  terms  of  raw  sugar,  was 
2.!2<>.73»»  nietric  tons,  as  compared  with  2.295,349  metric 
tons  in  the  same  six  months  of  190.5-(). 

United  St.ivte.'^  1'atext. 
LiguidM  with  ga^es  [Snturntioii  of  sugar  juice.s]  :    A pparntus 

for  trrntimj .     A.   Paimiez.  Caudrv,  France.      U.S. 

Pat.  .'•41,208.  Jan.    I.').   1{K>7. 

The  ap])aratus  consists  of 
a  lower  tank.  «,  for  holding 
tht  juices  to  he  treated, 
and  a  suj)er])osed  ves.sel.  /, 
for  the  saturated  juices. 
.\  pi]>p.  e,  rises  from  near 
the  bottom  of  the  tank,  a, 
and  extends  into  the  upper 
ves.sel  above  the  level  of 
the  liquid.  The  i)i]»e,  e,  is 
surrounded  in  the  upper 
vess/>l  by  a  wider  \)\\k\  rj, 
which  extends  down  below 
the  level  of  the  iifjuid.  The 
sjas  is  intrixluced  at  the 
bfjttom  of  the  pi|>e,  e,  under 
Miffirient  j)ressure  to  force 
tlic  liquid  from  tlu;  lower 
ves.sel  into  the  upjK-r  one. 
The  li(|uid  so  forced  enu-rges 
from  the  pi|)e.  <-,  into  the 
annular  h|)a<-e  formerl  by 
th»'  larger  j)ij)e,  g,  falling 
thence  into  the  receiving 
ves-M-l.  The  u|)i>cT  end  of 
the  pi|>e,  r.  is  provided 
with  telescoiiic  sections  so 
that  the  liquid  can  be 
discharged  at  different  eleva- 
tion.*. ~.I.  F.  B. 


German  Patents. 

Starch  ;    iirocess  for  the  preparation  of  goluble .     H. 

KindscJier.    Ger.  Pat.  168.980.  Nov.  15.  19o2.    Addition 

to  Ger.  Pat.  149,588  of  1901. 
The  crude  starch  is  left  in  contact  with  excess  of  chlorine 
gas  until  it  is  rendered  soluble.  It  is  then  aerated  and 
neutralised,  and.  if  necessary,  washed  with  cold  water. 
It  is  claimed  that  by  this  pro(>ess  the  starch  is  purified  in 
addition  to  being  rendei-ed  soluble.— A.  S. 

Aflheifire   ami   fiuiiihing    inaterials  ;     Process   for  the   pre- 
paration    of .     F.     Hecht.     Ger.     Pat.     174,222, 

Dec.  24.  1904. 
In  the  preparation  of  adhesive  and  finishing  materialii 
from  vegetable  matters  by  treatment  with  alkali,  the 
excess  of  the  latter  is  usually  neutralised  by  hydrochloric 
or  suli)luuic  acid.  The  ])atentee  projwses  to  neutralise 
the  excess  of  alkali  by  means  of  a  vegetable  oil  or  resin 
which  is  saponifiable  by  cold  alkali. — \.  S. 

XVII.-BREWING,  WINES,  SPIRITS,  &c. 

(Coiitiinied  jroiii  page  271.) 
Yeast;   Xitrogeiious   riutrilion    of .     H.    Pringsheim. 

Biochem.   Zeits.,   1907,  3.    121—286:    Woch  f.    Brau.. 

1907.  24,  125—129. 
The  fermentative  activity  of  various  yeasts  was  studied 
with  diflerent  kinds  and  concentrations  of  representative 
nitrogenous  nutrients,  e.g..  peptone,  leucine,  asparagine. 
ammonium  sulphate.  With  peptone  there  was  a  regulai' 
falling-otT  of  the  ra])idity  of  fermentation  as  the  nitrogen 
concentration  was  decreased  ;  with  the  other  nutrients 
the  infiuence  of  decreased  concentration  was  the 
reverse.  The  higher  the  concentration  of  these  nutrients 
the  .slower  was  the  fermentation,  starting  from  a  maximum 
at  a  concentration  of  0*004 — 0-OOS  per  cent,  of  nitrogen  ; 
this  is  the  concentration  at  which  the  whole  of  the  nitrogen 
is  used  up.  Below  this  concentration  the  fermentation 
was  retarded  owing  to  starvation  of  the  yeast.  When  the 
reproduction  of  the  yeast  was  studied  in  the  same  way. 
it  was  found  that  the  number  of  cells  ]Hoduced  also 
increased  with  increasing  concentration  of  peptone  and 
decreased  with  increasing  concentration  of  the  other 
nutrients,  but  in  this  case  the  maximum  reproduction 
corresponded  with  a  concentration  of  (t-0321  per  cent,  of 
nitrogen.  The  inflnence  of  nitrogenous  nutrition  on  the 
assimilation  of  nitrogen  from  the  medium  could  only  he 
studied  in  the  case  of  ammonium  salts,  since  yeast  excretes 
as  well  as  assimilates  nitrogenous  matters.  The  nitro- 
genous exchange,  assimilation  and  excretion,  increases 
as  the  concentration  of  nitrogen  in  the  medium  is  increased. 
The  quantity  of  nitroy;en  utilised  liy  the  yeast  is  many 
titiies  greater  than  the  (|iiantity  which  is  retained  by  it 
after  fermentation.  Whether  tlie  yeast  be  sown  in  sniall 
quantities  or  in  such  large  quantities  as  to  preclude 
reproduction,  there  is  no  connection  between  the  quantity 
of  nitrogen  utili.sed  by  the  yeast  and  its  fermentative 
effect.  Fermentation  is  accomjianicd  by  an  exchange  of 
nitrogenous  substances  long  after  repi'oduction  has  ceased. 
With  large  sowings  the  quantity  of  nitrogen  in  the  yeast 
croj)  uiay  be  greater  or  less  than  in  the  seed  yeast,  according 
to  whether  the  latter  was  j)oor  or  rich  in  nitrogen.  In  the 
presence  of. high  concentration  of  nitrogenous  nutrient, 
the  exchange  of  nitrogen  which  goes  on  does  not  stimtdate 
either  the  fermentation  or  the  rejiroduction,  nor  does  it 
contribute  to  the  store  of  reserve  uuitei'ials  of  the  yeast. 
Yeast  is  able  to  derive  its  energy  solely  from  the  breaking 
down  of  the  carbonaceous  nutrient,  but  it  can  also  derive 
it  from  the  breaking  down  of  nitrogenous  matters.  As 
regards  tha  production  of  fusel  oil  when  leucine  is  added, 
no  increase  takes  ))lace  when  the  leucine  concentration 
is  increased  beyond  0-38  grm.  per  2.50  c.c.  The  produc- 
tion of  fusel  oil  dc)>en(ls  not  oidy  on  the  leucine  added 
but  also  on  the  auiino-acids  excreted  by  the  yeast.  Yeast 
growing  in  media  to  which  nitrogenous  matters  other 
than  leucine  have  been  added,  never  produces  the 
maximum  quantity  of  fusel  oil  which  is  obtainable  when 
leucine  is  jiresent  from  the  first.  There  is  a  certain  con- 
centration of  nitrogeiujus  nutrient  other  than  leiu:ine  at 
which  the  j)rodiution  of  fusel  oil  is  at  a  minimum  ;  above 
this   concentration   the    fusel   oil    production   is   incieasod 
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by  the  increased  nitrogenous  metabolism ;  below  it,  it  is 
increased  by  starvation  of  the  yeast  causing  excretion  of 
amino-acids.  By  adding  another  nitrogenous  nutrient, 
such  as  ammonium  sulphate,  to  a  natural  wort,  the 
influence  of  the  leucine  contained  therein  can  be  sup- 
pressed and  the  production  of  fiisel  oil  decreased.  Alcohol 
produced  during  the  auto-fermentation  of  yeast  is  rich 
in  fusel  oil.  The  conditions  which  favour  the  production 
of  fusel  oil,  besides  the  presence  of  amino-acids  in  the 
wort,  are  high  temperatures,  deficiency  of  nitrogen, 
excess  of  nitrogen,  deficiency  of  sugar,  and  high  acidity — 
in  short,  all  conditions  which  cause  the  yeast  to  work 
under  unfavourable  circumstances.  Fusel  oil,  like  glycerol 
and  succinic  acid,  is  a  product  of  the  nitrogenous  meta- 
bolism of  living  yeast,  and  no  fermentation  by  yeast  cells 
can  take  place  without  its  production,  just  as  no  fusel 
oil  can  be  produced  during  fermentation  by  dead  yeast. 

—J.  F.  B. 

Vinegar  ,•     Mineral    acids    in .       F.    D.     Ratcliff. 

Analyst,  1907,  32,  82—84. 
From  the  results  of  an  investigation  on  the  determination 
of  free  mineral  acids  in  vinegar,  the  author  concludes 
that  "  whilst  Hehner's  method  would  not  detect  a  small 
addition  of  mineral  acid,  Richardson  and  Bowen's  method 
(this  J.,  1906,  836)  errs  as  far  on  the  other  side,  and  finds 
what  is  not  there." — W.  P.  S. 

Vinegars  ;     Co7nposition    of    English    fermentation . 

F.  D.  Ratcliff.     Analyst,  1907,  32,  85. 
The  following  figures  were  obtained  on  the  analysis  of 
the  bulk  vinegar  sent  out  severally  by  some  of  the  large 
manufacturers  in  Great  Britain  : — 


In  this  process  the  stirring  of  the  mash  is  so  effected  that 
only  the  particles  within  the  various  horizontal  layers 
change  their  position  relatively  to  one  another ;  the 
lowest  layer,  covering  the  perforated  bottom  of  the  tun, 
is  left  undisturbed,  and  serves  as  a  filter.  Hot  water 
is  continuously  supplied  at  the  top  of  the  mash,  and  the 
wort  continuously  drawn  off  underneath.  The  apparatus 
employed  is  depicted  in  the  accompanying  diagram. 
A  row  of  forks,  0,  is  attached  vertically  to  the  cross-bar,  7, 
which  is  slowly  revolved,  each  fork  also  being  revolved 
about  its  own  axis  by  means  of  a  chain  passing  round  all 
the  sprocket  wheels,  12.  On  the  lower  bottom,  5,  of  the 
tun  is  placed  a  layer  of  filtering  material,  and  from  this 
bottom,  pipes,  19,  lead  into  a  pipe,  20,  communicating 
with  a  pump.  After  coarsely-crushed  malt  has  been 
laid  on  the  false  bottom,  4,  water  is  admitted  through 
the  pipe,  18,  and  boiling  water  added  until  the  whole  has 
a  temperature  of  42°  R.  (126-5°  F.).  When  the  desired 
level  of  water  above  the  malt  has  been  obtained,  the 
forks  and  the  suction  pump  for  drawing  off  the  wort  are 
set  in  uiotion.  By  introducing  boiling  water,  the  tem- 
perature of  the  mash  is  raised  to  50°  R.  (]44-.5°  F.),  and 
finally  to  61°  R.  (169°  F.).  A  horizontal  stirrer,  con- 
sisting of  rod.s,  21,  oscillated  by  the  handle,  24,  is  provided, 
to  loosen  the  sediment  settling  on  the  top  of  the  filtering 
substance  ;  this  sediment  is  then  removed  by  a  current 
of  water  forced  upwards  from  the  bottom  of  the  tun  by 
a  pressure  pump  and  conveyed  thi-ough  the  pipe,  25,  to 
the  top  of  the  tun.  With  this  arrangement  it  is  possible 
to  mash  coarsely  crushed  malt  containing  40  per  cent, 
of  fine  meal,  a  verv  good  extraction  being  obtained. 

— T.  H.  P. 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

Sp.  gr 

1-016 

1-017 

1-0182 

1-0155 

1-0177 

1-0215 

1-015 

1-0138 

1-0115 

1-0107 

1-0162 

Acetic  acid 

4-67 

5-20 

5-00 

4-75 

4-95 

4-90 

4-00 

4-15 

3-90 

3-20 

4-17 

Total  solids 

2-60 

2-35 

3-01 

2-39 

3-38 

3-76 

2-56 

2-01 

1-69 

1-60 

2-52 

Ash 

0-33 

0-48 

0-37 

0-34 

0-23 

(l-8() 

0-31 

0-43 

0-23 

0-30 

0-19 

Alkaliiiltv  of  ash 

0-02 

0-007 

0-006 

0.039 

0-015 

()-005 

0-004 

0-006 

0-007 

0-003 

— 

PoO.     

0-072 

0-082 

0-058 

0-051 

0-077 

0-066 

0-036 

0-048 

0-035 

0-020 

0-010 

Chlorine  (grains  per 

gall.) 

34-0 

68-0 

20-7 

36-6 

111-0 

15.1-4 

21-0 

125-0 

26-8 

34-5 

11-2 

Sulphates  (H2SO4) 

0-041 

0-146 

0-134 

0-046 

0-033 

0-243 

0-176 

0-052 

0-050 

0-105 

0-085 

Nitrogen    

0-076 

0-090 

0-071 

0-046 

0-097 

0-116 

0-069 

0-050 

0-050 

0-037 

0-048 

The  results,  tmless  otherwise  stated,  express  grms.  per 
100  c.c.  of  vinegar.— W.  P.  S. 

English  Patents. 

Beer  wort ;  Preparation  and  filtration  of .  A.  Hellwig, 

Belchatowie,  Russia.     Eng.  Pat.  4552,  Feb.  24,  1906. 
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Mash  tuns.     J.    E.   Bennett,   London.     Eng.   Pat.   5157, 
March  2,  1906. 

The  improvements  here  described  relate  to  mixing  and 
discharging  devices,  which  are  applied  conjoin th^  to  mash 
tuns,  and  can  be  raised,  by  means  of  a  hydraulic  cylinder, 
clear  of  the  material  in  the  tun.  In  this  way  the  sparging 
liquor  is  allowed  to  percolate  naturally  through  the 
material,  owing  to  (he  absence  of  channels  formed  by  the 
ajiparatus.  By  relieving  tiie  ))ressure  in  the  hydraulic 
cylinder,  the  mixing  and  discharging  devices  may  be 
lowered  into  the  mash  either  with  or  without  operatmg 
the  central   vertical  shaft  to  which  they  are  attached. 

— T.  H.  P. 

Foods  from  yeast  ;    Preparation  of  .     E.  Makin,  jun. 

Eng.  Pat.  4365,  Feb.  22,  1906.     X\T:II^.,  page  337. 

Ycnst  for  bread -ma  king  and  the  like  ';    Process  of  treating 

[invigornlinfj] .     W.  .1.  Temple.     Eng.  Pat.  14,067, 

June  19,  1906.     XVIIL4.,  page"  337. 

United  States  Patents. 

Brewing   purposes ;     Cooker   for .     C.    Rach,    New 

York.     U.S.  Pat.  840,370,  Jam  1,  1907. 

The  brewing  vessel  (see  figure)  is  provided  with  a  main 
pipe-line,  A,  a  pipe-ring,  D,  below  the  pipe-line.  A,  and 
another  pipe,  F,  .above  the  pipe-line,  A.  There  are 
brandies  from  both  rings  into  the  vessel,  valvcd  branches 
from  the  pipe-line  to  the  rings,  and  valved  steam  and 
water  connections  to  the  main  pipe-line.  It  is  also 
provided  with  a  valved  pipe,  N,  from  the  top  of  the  vesBel, 
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ft  valvetl  branch.  G,  from  the  iiiaiu  steam  ]n]-x'  connecting 
with  the  top  of  the  vessel,  and  a  valvec)  exhaust  branch, 
M,  from  the  pipe,  0.  to  the  pijie,  X,  beyond  tlie  valve  in 
the  latter.-- J.  F.  B. 

Wort  ;     ProctM.^    o/    cooling .       H.     E.     DecUebach, 

Cincinnati,  Chicx  V.S.  Pat.  H41,12(i,  Jan.  15,  1007. 
Thb  wort  is  withdrawn  from  the  top  of  the  fermenting 
tub,  and  is  ])iimi)ed  through  an  external  cooler  and 
strainer  ;  it  is  then  returned  to  the  tub,  also  at  the  top, 
but  at  the  op|)Osite  side  to  that  from  which  it  was  with- 
drawn.— J.  F.  W. 

Air  [for  forcing  hcer  from  barrels]  ;    Method  of  purifying 

.     J.  .M.  Dieterle,  St.  Louis,  Mo.     U.S.  Pat.  84(t,756, 

Jan.  8.  liKJ". 

The  proce^s  relates  to  the  preparation  of  air  used  in  forcing 
beer  from  barrels,  and  consists  in  discharging  compressed 
air.  in  the  form  of  fine  jets,  into  the  bottom  of  a  vessel 
containing  glycerol.  The  air  ri.ses  to  the  surface  of  the 
glycerol,  and.  thus  dried  and  purified,  is  passed  through 
an  *'  aroma-imjiarting "  mixture,  before  being  collected 
under  pressure  in  a  suitable  .storage  vessel. — W.  P.  S. 

French  Patents. 
briufm'      pitch.       Dcut.sc.hc       f'on.servierungsges.       fiir 
Xahrung.-s- und  Genus.xmittel  m.b.H.     Fr.  Pat.  371,270, 
Nov.  9,  HKMi. 

This  intch  is  prp[.ared  by  mixing  about  12  per  cent,  of 
lintwcd  oil.  |»revjoH.-*ly  lliickcned  hy  juissing  air  thr(jugh 
it.  with  alft.ut  r*)  )Hr  c-nt.  of  resin  and  :«  per  cent,  cif 
(MrafTin.  tli.-  mixture  Uing  then  further  thickened  by 
tlK;  fKijgtaKc  r,f  air  tlirouuh  it.  The  pitch  flows  well, 
adhere-*  ...trongly  to  woo<i  ;ind  similar  materials,  does 
not  cratk  when  cold,  and  conimunieates  no  unpleasant 
flavour  U)  the  Jxer.— T.  H.  I'. 

Beer ;     Prov-mi   of    making -.     J.    House.      Fr.    Pat 

371.2<»«i.  Nov.   10.   Minn. 
See  Kng.   Pat  18,351   of  MK»5 ;    this  J.,   190G,   1229.     In 
the    French    Sjiecihcjition.    the    temperatures,    mentioned 
m   the    Knglish   Sficcifi.  ation    as  degrees    Fiihrcnheit,   arc 
given  as  dcgrecH  f  cntigrade,  the  nunilH-rs  being  identical 

— T.  F.  P.. 

CiEKMAN    PaTLVT. 

Ftrmtnttd  liqvort  free  from  or  containing  bvt  little  fvMel 

nil;    ProecM  for  the   prrpfjratton   of .     A     Koch 

Ger.  Pat.  170,Hi7,  Aug.  21,  IWKJ. 
Yob,  the  preporation  of  fcrnifnted   Jirpjors   free  from   or 
ccataining  Viot  Httle   fnnel   oil,  the   patentee  proposes  to 


treat  the  liquor,  during  the  fermentation,  with  oxygen 
and  to  subject  it  to  the  influence  of  an  electric  discharge. 
The  two  wires,  with  platinum  tips,  from  an  induction 
coil,  aie  immersed  in  the  liquid  in  the  fermentation 
vessel.  Oxygen  is  introduced  through  a  tube  discharging 
into  the  gap  between  the  wires,  and  becomes  ozonised 
under  the  intluenco  of  the  electric  discharffc. — A.  S. 
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{Continued  from  -page  273.) 
(4.)— FOODS. 

Protein  ;    Synthesis  of hy  means  of  trypsin.     A.  E. 

Taylor.     Univer.    of   California   Publications,    1907,    1, 
343—347. 

Numerous  fruitless  attempts  to  synthesize  ])rotein  by 
means  of  the  reversed  action  of  trypsin  the  author  attri- 
butes to  the  lack  of  a  sufficiently  stable  enzyme  and 
also  possibly  to  the  sulphates  of  the  products  of  digestion 
having  been  used  instead  of  the  free  amino-acids  or  their 
carbonates.  In  his  recent  experiments,  protamine  sulphate, 
C3oHgQNi70g,2H2S04,  obtained  from  the  spermatozoa  of 
the  striped  bass,  was  chosen  as  the  original  substance, 
it  being  one  of  the  simplest  proteins,  and  yielding  but 
few  amino-acids  (mainly  arginine)  in  tryptic  digestion. 
As  regards  the  trypsin  it  was  found  that  that  obtained 
from  the  liver  of  the  star-fish  was  very  active,  but  under- 
went hydrolysis  itself ;  whereas  the  trypsin  from  the 
liver  of  the  large  soft-shelled  clam  was  much  less  active, 
but  resisted  the  action  of  hydrolysis,  and  it  was 
therefore  employed : — 400  grms.  of  the  protamine 
sulphate  were  digested  with  trypsin  until  hydrolysis 
was  complete,  the  resulting  solution  being  then  miscible 
with  five  times  its  volume  of  acidulated  alcohol  without 
showing  any  turbidity,  and  also  remaining  clear  when 
treated  with  a  cold,  saturated  solution  of  sodium  chloride. 
This  liquid  was  now  heated  to  the  boiling  point,  and  freed 
from  sulph\iric  acid  by  means  of  barium,  the  excess  of 
which  was  removed  by  means  of  carbon  dioxide,  so  that 
the  filtrate  contained  only  amino-acids  or  their  carbonates. 
It  was  next  concentrated  until  it  showed  signs  of  ])re- 
cipitation  when  cooled,  and  in  this  state  was  mixed  with 
3(X)  c.c.  of  a  glycerol  extract  of  the  liver  of  the  clam, 
and  20  c.c.  of  toluene,  and  the  llask  sealed  up  and  set 
aside.  The  contents  (over  4  litres)  gradually  became 
turbid,  and  finally  a  fine  white  deposit  collected  at  the 
bottom  of  the  flask.  After  five  months  the  contents  of 
the  flask  were  boiled,  acidified  with  sulphuric  acid  (which 
dissolved  the  deposit),  filtered,  and  treated  with  four 
times  their  volume  of  absolute  alcohol.  The  resulting 
white  precipitate  was  washed  with  alcohol,  dissolved  in 
water,  and  re  precipitated  with  alcohol,  this  treatment 
being  repeated  four  times.  The  final  yield  of  the  dried 
and  purified  substance  weighed  1  "8  grms.  It  was  digestible 
with  trypsin,  and  h.id  the  eom[)osition  and  properties 
of  the  origin;il  protauiinc  sui[)lia(c.  In  (he  nuthor's 
(^pinion  this  cxperiiMcnt  linnishcs  the  lirst  jiroof  in  support 
of  Ihc  hyp<jthcsis  that  tlic  formation  of  piotein  in  plaut.s 
and  in  the  absori)tion  of  the  products  of  digestion  in 
animals  are  both  cases  of  enzyinic  acceleration. — C.  A.  M. 

Milk  and  cream  ;   Detection  of  cane  sugar  in .     W.  H. 

Anderson.     Analyst,   1907,  32,  87—88. 

The  lest  described  originally  by  Cayaux  (Chem.  Centr., 
1898.  2,  510)  is  stated  to  afford  a  reliable  means  of 
detecting  cane  sugar  in  milk,  cream,  infants'  foods,  <S:c. 
It  consists  in  mixing  15  c.c.  of  the  milk,  0-1  grm.  of 
resoreinol,  and  1  c.c.  of  concentrated  hydrochloric  acid, 
and  heating  the  mixture  to  boiling,  in  (he  prcsciu c  of 
cane  Migar  a  fiin;  icd  <oloration  is  |)i()duccd,  whilst  ])ure 
milk  is  but  slighlly  affected,  cjnly  turning  a  laounish 
f  olour  on  continued  boiling.  The  test  will  rcacLly  <ktect 
the  presence  of  0-2  per  cent,  of  cane  sugar. — VV.  P.  S. 

Butter  ;    Water  in  .     J.   Wauters.     liull.  Soc.  Chim. 

Bclg.,   PJ06,  20,  365—373. 

TliK  author  holds  tliat  fhc  Belgian  law,  which  jicrmifs 
the    sale    of    butter    c(  ntaining    any    quantity "  of    wafer 
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provided  the  percentage  is  declared,  does  not  protect 
the  small  farmer  who  places  inferior  butter  on  the  market, 
but  favours  the  large  and  systematic  adulterator.  He 
thinks  the  sale  of  butter  containing  more  than  a  certain 
limiting  percentage  of  water  should  be  prohibited.  Samples 
of  butter  lose  water  from  the  surface  first ;  hence,  if  a 
check-analysis  may  be  necessary  after  some  time  the 
sample  should  be  kept  wrapped  in  parchment  paper  and 
enclosed  in  a  tight  box  and  should  be  of  sufficient  size  to 
allow  a  sample  from  the  interior  to  be  taken  for  testing. 

—J.  T.  D. 

Fats  and  fatty  acids  ;    Refraction  of .     R.  K.  Dons. 

Z.  Untersuch.  Nahr.  Genussm.,  1907,  13,  257—261. 

LuDWiG  and  Haupt  foimd  that  the  refractive  indices  of 
the  insoluble  fatty  acids  in  butter  varied  within  much 
smaller  limits  than  those  of  the  butter  fat,  and  based  a 
method  of  detecting  foreign  fats  in  butter  upon  this 
observation.  In  the  case  of  twenty-five  samples  of  butter 
fat  of  known  purity  examined  by  the  author  the  refracto- 
meter  readings  (Zeiss)  ranged  from  39-8  to  46-1  at  40°  C, 
and  those  of  the  insoluble  fatty  acids  fi'om  28-5  to  35-0,  a 
variation  quite  as  pronounced.  The  diff'erence  between 
the  two  readings,  however,  was  much  more  constant,  and 
ranged  from  10-4  to  12-0.  Cocoa  nut  oil  showed  a 
difference  of  16-9 ;  butter  containing  10  per  cent,  of 
cocoanut  oil,  12-4 ;  and  that  containing  20  per  cent., 
13-2.  A  sample  of  lard  gave  the  following  readings: — 
Fat,  48-1;  fatty  acids,  35-0;  difference,  13-1.  As  the 
refraction  of  the  fatty  acids  was  no  higher  than  that 
given  by  pure  butter  fatty  acids,  and  the  difference  was 
only  slightly  higher,  the  author  concludes  that  lard 
cannot  be  detected  in  butter  in  this  way.  In  like  manner 
the  variation  in  different  samples  of  butter  is  so  great 
that  small  quantities  of  cocoanut  oil  can  be  detected  with 
more  certainty  by  other  tests.  The  refractive  indices 
of  pure  triglycerides  and  their  corresponding  fatty  acids 
are  given,  and  it  is  sho\^Ti  that  the  difference  between  the 
two  decreases  with  the  rise  in  the  molecular  weight  of 
the  fatty  acids  (e.g.,  but3Tic  acid,  46-0  ;  lauric  acid,  17-8  ; 
m3Tistic  acid,  16-1  ;  palmitic  acid,  14-5 ;  stearic  acid, 
13*1).  It  is  also  pointed  out  that  the  differences  observed 
with  butter,  lard,  and  coccanut  oil  are  in  agreement  with 
tlie  known  con)|xisition  of  their  respective  insoluble  fatty 
acids. — C.  A.  M. 

Aldehyde    in    cheese ;  Origin    of    the .     Trilhit    and 

Sauton.     Compt.  rend.,  1907,  144,  495-498. 

The  authors  have  shown  recently  that  the  formation  of 
aldehyde  in  cheese  is  accompanied  bv  the  appearance 
of  a  bitter  taste,  and  they  now  record  their  experiments 
and  reasonings  on  the  causes  leading  to  the  formation 
of  the  aldehydic  substances.  Oxidation  of  alcohol  in 
the  cheese  furaishes  but  traces  of  aldehyde,  but  consider- 
able quantities  of  the  latter  arc  formed  during  the  fer- 
mentation of  the  lactose.  This  fermentation  is  particularly 
liable  to  take  place  if  moist  cheese  is  exposefl  for  an  undidy 
long  time  to  the  atmosphere  during  certain  stages  of  the 
manufacture,  and  the  same  conditions  favour  the  resinifica- 
tion  of  the  aldehyde,  with  concurrent  ])r()duction  of  the 
above-mentioned  bitter  flavour. — AV.  P.  S. 

Pototocj ;   Percentage  of  solanine  in ,  and  the  influence 

of  the  cidlivation  thereon.  F.  W.  Morgenstern.  Laudw. 
Versuchs-Stat.,  1907,  65;  Z.  Spiritusind,  1907,  30, 
95—96. 

For  the  determination  of  solanine  in  potatoes.  100 — 200 
tubers  are  ground  to  a  paste  with  a  little  water,  and  the 
juice  is  extracted  under  heavy  pressure.  The  liquid  is 
heatctl  with  a  small  quantity  of  acetic  acid,  and  the 
coagulated  albumin  is  filtered  off.  The  filtrate  is 
evaporated  to  a  syrup  on  the  water-bath  ;  the  syrup  is 
treated  with  alcohol,  the  alcohf)lic  extrac;t  is  evaporated 
to  dryness,  dissohed  in  rlilut«  acetit;  acid,  and  filtered. 
The  solanine  is  precipitated  from  the  filtrate  by  the 
addition  of  ammonia  drop  by  droj)  to  the  boiling  liquid. 
The  solanine  is  re-dissolved  in  alcohol  and  is  re-precipitated 
in  the  same  way  as  before  and  dried  at  90"  C.  Solanine 
is  extracted  from  other  portions  of  the  ])lant  by  boiling 
the  dry,  finely  powdered  material  with  dilute  acetic  acid 
or  with  alcohol.  The  author  found  in  table  potatoes, 
0-0125  per  cent,    of  solanine,   in   potatoes  for   industrial 


purposes,  0*0115  per  cent.,  and  in  fodder  potatoes,  0-0058 
per  cent.,  these  being  average  values  in  several  different 
sam])les.  Yellow-skinned  potatoes  contain  less  solanine 
than  red  ;  potatoes  from  sandy  soils  are  richer  in  solanine 
than  those  from  humus  soils,  those  from  dry  soils  are 
richer  than  those  from  moist.  Xitrogenous  manuring 
tends  to  increase  the  solanine  content,  potash  to  diminish 
it,  whilst  phosphoric  acid  has  no  influence.  Putrefaction 
and  other  diseases  do  not  affect  the  solanine  content. 
When  potatoes  were  exposed  to  the  light  for  three  weeks 
so  that  their  skins  became  green,  the  solanine  content 
increased  nearly  three-fold.  The  smallest  increase  was 
in  the  skin,  and  the  largest  in  the  chlorophyll-bearing 
layer  immediately  beneath  the  skin.  Solanine  is  present 
in  all  parts  of  the  plant,  and  the  proportion  increases 
towards  the  gro\sing  points,  the  young  leaves  and  blossoms 
being  richest.  During  the  vegetative  period  the  absolute 
quantity  of  solanine  in  the  plant  iiicreascs,  but  the  per- 
centage decreases  in  all  parts  of  the  plant.  In  one  instance, 
in  July,  the  plant  contained  0-982  per  cent,  of  solanine 
on  the  dry  substance,  and  this  diminished  to  0-2224  per 
cent,  in   August. — J.  F.  B. 

Thiosulphfitc-t ;   Detection  of in  foods.     A.  Outmann. 

Z.  Untersuch.  Nahr.  Genussm.,   1907,  13,  261—265. 

Flesh. — 50  grms.  of  the  finely  divided  sample  are 
mixed  in  a  flask  -nith  100  c.c.  of  a  mixture  of  equal  parts 
of  alcohol  and  water,  and  the  whole  rendered  slightly 
alkaline  with  sodium  hydroxide,  and  heated  to  boiling. 
,\fter  cooling,  the  mass  is  pressed,  and  the  li<|uid  treated 
with  1  to  3  c.c.  of  a  10  per  cent,  solution  of  potassium 
cyanide  and  evaporated  (not  to  dryness)  on  the  water- 
bath.  The  residue  is  taken  up  with  the  dilute  alcohol, 
the  liquid  acidified  with  hydrochloric  acid  and  filtered, 
and  the  filtrate  treated  with  about  2  c.c.  of  a  10  per 
cent,  solution  of  ferric  chloride.  A  red  coloration  indicates 
the  presence  of  thiosulphatcs — 

Xa^,S.A)3  +  KCN  =  Xa2S03  +  KSCX. 

Fots. — 50  grms.  are  heated  for  five  to  ten  minutes 
(with  continuous  stirring)  with  100  c.c.  of  dilute  alcohol 
(1:1)  on  the  water-bath,  and  then  left  to  cool.  The  layer 
of  fat  is  removed,  and  the  liquid  filtered  and  treated 
as  above  described.  Sulphites  or  salts  of  sulphonic  acids 
do  not  interfere  with  the  test.  The  thiocyanate  formed 
cannot  be  quantitatively  determined  l)y  titratiozi,  since 
traces  of  proteids  remaui  in  the  filtrate  and  combine 
with  the  silver.  It  is  suggested,  however,  that  a  colori- 
metric  determination   might  be  jjossible. — C.  A.  M. 

Phytosteryl  acetate  test  for  the  dctecHon  of  adulteration  of 

animal  by  i-egztahle  fats  ;    Some  notes  on  Bomer's . 

F.  M.  Jaeger.     XXIII..  page  346. 

Methylfurfural ;    Determination  of  .     K.   Fromherz. 

XXIIL.  page  347. 

Engij.su  Patents. 

Foods  from  i/easl  ;   Preimration  of .     E.  Makin,  jun., 

Ains worth,  Lanes.  Eng.  Pat.  4365,  Feb.  22,  1906. 
The  process  consists  in  sterilising  the  yeast  by  mixing  it 
with  l)oiling  saccharine  mattci'  (molasses)  or  vegetable 
oil,  or  both.  If  desired,  other  matt'rial.s.  such  as  cereal 
foods,  may  be  added  to  produce  a  jjalatable  food  or  fotlder. 
The  claims  parti<ularly  relate  to  the  manner  of  sterilising 
the  veast,  and  not  to  the  use  of  sterilised  yeast  in  the 
food'— W.  P.  S. 

Yeast  for  bread-making  and  the  like  ;    Process  of  treating 

linrigorating] .     W.    J.    Temple,    Boston,    U.S.A. 

Eng.  Pat.  l'4,0G7,  June  19,  1906. 
Thhee  lb.  of  compressed  yeast  are  mixed  with  3  galls, 
of  water,  and  to  the  solution    are  added    G  lb.  of    malt 
extrac;t  and  7  lb.   of  maize  starch.     The  whole  is  then 
maintained  at  a  temperature  of  80°  F.  for  about  one  hour. 

— W.  P.  S. 
Cocoa     products,     especially     vhocoVde,     containing    large 

guantities  of  albumin  ;    Method  of  mavx  facta  ring -. 

F.  P.   Bnrckhardt,  Gautzsch-IiCipzig,  Gcrmanv.     Eng. 

Pat.  16,628,  July  23,  1906. 
The   process   consists   in   the    incorporation   erf   albumin 
with  the  cocoa,  an  Essential  feature  bf»ing  that  the  albitmin 
is    steeped    previously    in    water  or    sugar  solution.     To 
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100  pvta  of  roasted  cocoa  kernels  are  added  30  parts 
of  dry  albumin  soaked  previously  ia  40  to  CO  parts  of 
water,  or  60  per  cent,  sugar  solution  if  it  bo  desired  to 
produce  chocolate.  The  mixture  is  thoroui;lily  ^\orked 
at  a  temjvratun^  not  exceeding  40'  C,  auil  is  then  allowed 
to  stand  for  24  hours.  At  the  end  of  this  time,  the  mass 
is  heated  to  a  temperature  of  tiO°  C,  and  stirred  until  it 
contains  onlv  from  12  to  15  jx^r  cent,  of  water.  After 
being   kept  ?or  a  further  twenty-four  hours  at  a  tem- 

rratur«  oetween  40^  and  50°  C.,  5  parts  of  the  mass, 
parts  of  sugar,  and  a  portion  of  csu'iio-butter  are  j^round 
together  and  the  mixture  is  then  heated  in  a  press  to  a 
temperature  of  400^^  C.  The  proifuct  is,  linally,  put  into 
moulds  and  co<.>letl  quickly.  If  a  cocoa  rich  in  albumin 
is  to  Ih?  prepared,  the  supplementary  a<ldition  of  sugar 
is  omitted.  (See  also  Fr.  Pat.  3t59,234  of  1906 ;  this  J., 
1907.  110.)— \V.  P.  S. 

Blockji.   brufuettes,   and  the  like  :     Mann  fad  iire  of  . 

R.  Kriedlaender.     Eng.  Pat.  5051.  March  1.  1906.     II., 
page  308. 

United  States  Patents. 

EmuUions  :    Process  of  homogenising  .     G.   Kunick, 

London.      I'.S.  Pat.  840,500.  Jan.  8,  1907. 
See  Eng.  Pat.  28,250  of  1904  :    thL"*  J., 1905,  1249.— T.F.B. 

JJUki   Apparntus  for  desiccating .     A.  Just,  Pulaski, 

X.Y.  U.S.  Pat.  841,153,  Jan.  15,  1907. 
The  milk  is  injectetl  in  the  form  of  a  diverging,  finely 
divided  stream  into  a  chamber,  where  it  meets  a  current 
of  heated  air.  Means  are  provided  for  removing  the 
milk  powder  from  the  sides  of  the  chamber,  and  pipes  are 
also  supplied  for  drawing  off  the  heated  air  and  water 
vapour  from  the  chamber. — W.  P.  S. 

(B.)— SANITATION  ;    WATER  PURIFICATION. 
Socage ;    Purification  of  [by  filtration  through  peat]. 

A.    Montz  and   E.    Laine.     Compt.   rend.,    1907,   144, 

466—470. 
The  results  of  the  experiments  carried  out  by  the  authors 
show  that  peat  is  an  excellent  medium  for  use  in  filters 
or  bacteria  beds  for  the  purification  of  sewage.  The 
experimental  filter  employed  consisted  of  a  stoneware 
pipe,  36  cm.  in  diameter  and  50  cm.  in  height ;  this  was 
hifed  with  peat  which  had  been  mi.xcd  previously  with 
chalk  to  neutralise  its  acidity,  and  a  little  garden  soil  was 
added  to  introduce  the  nitrifying  organisms.  The  sewage 
waa  sprinkled  over  the  filter  by  means  of  a  perforated 

ripe,  the  flow  through  the  filter  being  at  the  rate  of  from 
OOO  to  12fi0  litres  per  square  metre  every  two  hours. 
Even  with  sewage  heavily  charged  with  organic  matter, 
an  effluent  was  obtained  almost  free  from  ammonia,  and 
in  which  the  albuminoid  matter  had  decreased  to  about 
ooe-fourth  of  the  quantity  present  in  the  sewage.  The 
oxidiiable  matter,  as  measured  by  the  oxygen  absorption, 
had  alao  decreased  to  about  one-sixth.  If  the  sewage  be 
treated  preTiously  in  a  Htftiing-tank,  the  [)eat  filter  works 
almost  indefinitoly ;  but  in  case  it  bt-comes  clogged,  the 
top  layers  are  readily  removed  and  replaced. — VV.  P.  S. 

Amtmomia   in  water ;    New  method  of  determining  . 

A.  Buiaaon.     XXIII..  page  :}46. 
WaaU  waUr ;    Action  of  lime  on  tlie  j/urification  of . 

wUk    and     vrithout     fermenttUion.       Herzfeld. 

p*«"  334 

Esoi.LSH  Patents. 
Oarbaoe  or  tevnge  ;     Vn^jten  for   redwing  .     H.    J. 

Haddaa,  Ixmdon.     From  l-^bton  Rediietion  Machinciv 

Co..  Cterelaod,  U.S.A.  Kng.  Pat.  19.7'27,  Kept.  4,  lliOO. 
8n  U.S.  Pat.  829.964  of  19()fl  ;  this  J.,  1906,  949.— T.  F.  B. 
f^Ur'^    '■•    '•'•-riny   by    j»-rai(Uifm    oa    applied   U>   ncidji, 

ol^  fr  »nrerage.     J.   .Mnokcrr/.ie  and  J.  and 

*'  '"•     Kng-    Pat.    23,f>49,    Oct.    18,    J  900. 

VIL,  page  318. 
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Affarattu  for  purifying  . 

Dradcn.  fiermany.     U.S.   Pat.  H'iO,I79, 


.\.   Vogelfang, 
Jan.    I,   1007. 
BEBEnj?.  Pat  l7,.'W3of  \'M)b;  thin  J.,  J9(J5,  1260.— T.F.B. 

Clnrifu/iUf/n  of  fluid*  ;  Apparatus  for  t/ic  rn'r.h/inieal . 

W.  Pu^.ttrri.u:n.  Prf-rlin.     U.S.  Pat.  8.'{9,»9'_'.  Jnn.  1,  If'07. 
8m  Eng.  Fat.  7h7b  of  19f)6 ;   this  J.,  1900,  904.— T,  F.  B. 


Paihogenic  organisms  in  water  or  other  liquids  ;    Method 

of   effecting    the    deMruction    of .     P.    G.    Griffith, 

London.     U.S.  Pat.  839,920,  Jan.  1,  1907. 
Ske  Fr.  Pat.  360,970  of  1905  ;  this  J.,  1906,  605.— T.  F.  B. 

Water  purifying  and  filtering  apparatus  :    Electric . 

J.  A.  Hylo,  Assignor  to  F.  Hcsser  and  D.  A.  Reagan, 
Altoona,  Pa.  U.S.  Pat.  840,335,  Dec.  25,  1906. 
An  inlet  pipe,  provided  with  a  contracted  discharge  end, 
contains  an  electrolytic  cell,  the  latter  comprising  a 
series  of  pipes,  extending  longitudinally  tlu'ough  the  inlet 
pipe,  and  a  corrugated  plate  surrounding  the  series  of 
pipes.  The  ends  of  the  latter  are  secured  to  discs,  which 
are  supported  on  glass  insulators,  the  series  of  pipes  and 
surrounding  plate  acting  as  the  electrodes.  The  inlet 
pipe  is  connected  with  a  service  pipe,  which,  in  turn, 
communicates  with  the  bottoms  of  the  filters.  The  tops 
of  the  filters  are  connected  to  a  reservoir  with  a  concave 
bottom,  and  the  latter  is  provided  with  a  cleaning  pipe 
provided  with  a  valve. — B.  N. 

Feench  Patent. 

Water  purifier ;    [Electric  ].     The   Hinkson   Electric 

Liquid  Purifying  Co.  Fr.  Pat.  371,055,  Nov.  3,  1900. 
An  electrolyser  serves  to  precipitate  the  animal  and 
vegetable  substances  from  the  water,  these  substances 
being  subsequently  filtered  off  in  two  separate  chambers 
containing  a  column  of  granular  material.  Arrangements 
are  made  for  the  interconnection  of  the  two  filtering 
chambers,  so  that  one  can  be  flushed  out  and  cleaned  by 
purified  water  from  the  other. — R.  S.  H. 

XIX.— PAPER,  PASTEBOARD,  &c. 

(Conti7iued  from  page  274.) 
Wood  pulp ;    Superheated  steam  for  digesting .     C. 

Solbrig.      Z.      Dampfkessel      und      Maschinenbetrieb ; 

through  Papier-Zeit.,  1906,  31,  3770. 
The  author  discusses  the  advantages  of  using  superheated 
steam  in  the  manufactm-e  of  wood  pulj),  by  both  the 
direct  (Ritter-Kellner)  and  the  indirect  (Mitscherlich) 
processes.  In  the  direct  process,  the  use  of  superheated 
steam  allows  of  weaker  lyes  being  employed,  as  these  do 
not  become  diluted  to  so  great  an  extent  as  when  wet 
or  saturated  steam  is  used.  Also,  less  steam  is  required, 
and  the  digestion  is  completed  in  less  time.  This  diminu- 
tion of  the  time  required  for  the  digestion  is  also  the  chief 
advantage  of  the  use  of  superheated  steam  in  the  indirect 
process.  It  is  stated  that  the  use  of  superheated  steam 
lias  no  injurious  effect  on  the  strength  of  the  fibres,  nor 
on  the  subsequent  bleaching  of  the  pulp.  The  tempera- 
ture of  the  steam  must  not  be  too  high,  owing  to  the  effect 
on  the  strength  of  the  copper  heating  tubes.  For  ordinary 
purposes,  steam  superheated  to  a  temperature  of  250° — 
275°  C.  should  be  used.  Such  sleam  would  have  a  tem- 
perature of  220" — 240°  C.  when  it  enters  the  heating  coil 
of  the  digester,  and  it  should  be  mi.xed,  as  it  enters  the 
latter,  with  .saturated  steam  at  a  pressure  of  6 — 8 
atmospheres. — A.  S. 

Paper     sizing.     F.     Arledter.     Papier-Zeit.,     1907,     32, 

773—774. 
The  degree  of  ink-resistance  of  engine-sized  papers 
depends  on  a  large  number  of  factors  besides  the  per- 
centage of  rosin  added  to  the  pulp.  The  deficiency  in 
this  respect  of  machine-glazed  j)aper8  dried  on  a  single 
cylinder  is  cited.  In  these  the  smooth  under-surface  of 
the  paper,  which  has  been  in  contact  with  the  cylinder, 
is  generally  badly  sized,  whilst  the  rough  top  surface  is 
quite  hard.  This  is  attributed  to  the  rapid  drying  from 
one  side  only,  whereby  tlie  steam  driven  off  from  the 
paper  lifts  the  fibres,  so  that  they  bend  in  a  direction 
normal  to  tlu;  surface,  and  carries  the  particles  of  size 
down  the  channels  so  formed  to  the  top  side  of  the  sheet. 
Even  on  ordinary  paper  machines  with  several  cylinders, 
excessive  heat  in  the  first  cylinder,  when  the  fibres  are 
still  plastic,  causes  had  sizing,  wavy  paper,  and  frequent 
breaks.  With  propcj  giaduation  of  the  heat  in  the 
HucocHsivri  cylinders,  sizing  is  mon;  certain  ;  but  here, 
again,  the  sizing  olfect  does  not  depend  only  on  the 
quantily  of  size.  With  slow  running  and  good  "  felting," 
an  f^qinil  hiudncHS  of  sizing  can  be  obtained  with  less  size 
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than  with  fast  running.  At  the  first  drying  cylinder  the 
paper  is  most  sensitive  to  one-sided  defects  as  regards 
colour,  sizing,  and  surface  caused  by  excessive  heat,  and 
these  defects  are  not  counteracted  by  the  second  drjdng 
cylinder,  because  the  paper  has  then  become  less  sensitive. 
For  good  sizing  it  is  important  that  the  paper  should  be 
well  "  closed  on  the  wire,"  i.e.,  the  pulp  should  carry  the 
right  amount  of  water  and  should  receive  the  right  degree 
of  shaking,  the  object  being  to  avoid  loss  of  rosin  by  a  rush 
of  water  through  the  wire  before  the  fibres  are  fixed. 
This  may  also  happen  if  the  register  rolls  carrying  the  wire 
do  not  all  revolve  properly,  in  which  case  the  web  arrives 
at  the  suction  boxes  too  wet,  and,  owing  to  the  extra  work 
required  of  the  latter,  rosin  is  sucked  out  of  the  paper. 

—J.  F.  B. 

LigiwceMvlose   [aspen   wood]  ;     The   furfural   atid   meihyl- 

furfural-yiclding   constituents   of .     K.    Fromherz. 

Z.  physiol.  Chem.,  1906,  50,  209—240 ;  Chem.  Zentr., 
1907,  1,  643—645. 
In  studying  the  chemistry  of  lignified  tissue?,  the  furfural- 
yielding  complex  of  the  lignocellulose  itself  must  be  dis- 
tinguished from  pentosans  existing  ready  formed,  the 
latter  being  readily  extracted  by  cold,  dilute  alkali.  The 
author  has  investigated  the  lignocellulose  of  aspen  wood 
(mechanical  wood  pulp).  The  material  was  purified  by 
consecutive  treatments  with  cold  5  per  cent,  hydrochloric 
acid,  alcohol,  ether,  and  5  per  cent,  ammonia ;  the 
pentosan  was  then  extracted  by  prolonged  treatments, 
six  times  in  succession,  with  cold  10  per  cent,  solution  of 
caustic  soda,  and  the  pulp,  after  acidification  with  hydro- 
chloric acid,  was  finally  washed  and  dried.  The  yield  of 
purified  lignocellulose  amounted  to  55  per  cent.,  the 
matter  extracted  by  ammonia  and  caustic  soda  together 
being  28-6  per  cent.,  of  which  19-S  per  cent,  was  extracted 
by  the  caustic  soda  ;  the  latter  quantity  was  made  up  of 
17'4  per  cent,  of  "  wood-gum  "  and  2-4  per  cent,  of  other 
bodies.  The  separate  determiaations  of  furfural  and 
methylfurfural  were  made  by  the  method  described  in 
this  J.,  1905,  212,  by  means  of  phlorogluciaol.  The 
wood,  purified  as  above,  yielded  2-29  per  cent,  of  furfural 


and  0*5  per  cent,  of  methylfurfural,  whereas  when  it  waa 
merely  purified  by  alcohol  and  ether  it  yielded  12'6S  per 
cent,  of  furfural  and  0-43  per  cent,  of  methyl  furfural. 
The  author,  however,  rejects  the  validity  of  the  phloro- 
glucinol  method,  and  corrects  his  results  by  the  values 
obtained  by  the  barbituric  acid  method  (this  J.,  1903, 
114) ;  hence  the  corrected  values  for  the  pure  lignocellu- 
lose are  1-75  per  cent,  of  furfural  and  0-37  per  cent,  of 
methyl  furfural.  When  the  lignocellulose  was  digested 
with  "water  at  temperatures  up  to  180°  C,  the  resulting 
liquor  reduced  Fehling's  solution,  and  contained  both 
furfural  and  methylfurfural.  Determinations  were  made 
of  the  free  and  potential  furfural  and  methylfurfural 
in  this  liquid,  and  of  the  corresponding  groups  in  the 
undissolved  residue.  These  results  showed  that  the 
furfural-yielding  substances  are  dissolved  at  a  compara- 
tively early  stage,  and  then  undergo  partial  decompo- 
sition into  free  furfural,  which  on  further  heating  in 
decomposed  and  ultimately  disappears.  The  m.ethyl- 
furfural-yielding  substances  are  only  dissolved  at  higher 
temperatures,  but  are  decomposed  at  the  same  time  as 
the  former.  The  percentage  of  methylfurfural  groups  in 
the  residue  increases  at  first  and  decreases  when  higher 
temperatures  are  reached.  The  free  methylfurfural  in  the 
liquid  increases  rapidly,  but  on  account  of  its  relative 
instability  it  does  not  exceed  a  certain  maximum  amount. 
When  the  methylpentose,  rhamnose,  is  heated  under  the 
same  conditions,  it  is  decomposed  very  much  more  readily- 
Neither  the  furfural  nor  the  methylfurfural  can  be  attri- 
buted to  pentosan  groups,  but  apparently  belong  to  the 
cellulose  or  lignin  complex,  or  both.  The  soluble  pro- 
ducts of  the  aqueous  digestion  were  hydrolysed  by  sul- 
phuric acid  and  examined.  The  products  of  hydrolysis 
yielded  considerable  quantities  of  furfural,  but  contained 
neither  xylose  nor  arabinose  ;  mannose  and  galactose  were 
identified,  the  presence  of  dextrose  was  doubtful,  and  there 
were  traces  of  laevulose. — J.  F.  B. 

Celluloid ,:     Deierminati-on    of    camphor    in    .     Utz. 

Celluloid-Industrie.     Gummi-Zeit.,   1907,  7,   53—55. 
Camphor  may  be  extracted  quantitatively  from  celluloid 
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16-5 

8-5 

2-16 

21-0 

13-0 

3-50 

25-5 

17-6 

4-85 

12-0 

4-0 

1-000 

16-6 

8-e 

2-18 

21-1 

13-1 

3-53 

25-6 

17-6 

4-88 

12-1 

4-1 

1-025 

16-7 

8-7 

2-21 

21-2 

13-2 

3-56 

25-7 

17-7 

4-91 

12-2 

4-2 

1-050 

16-8 

8-8 

2-24 

21-3 

13-3 

3-59 

25-8 

17-8 

4-94 

12-3 

4-3 

1-075 

16-9 

8-9 

2-27 

21-4 

13-4 

3-62 

25-9 

17-9 

4-97 

12-4 

4-4 

1-100 

17-0 

9-0 

2-30 

21-5 

13-5 

3-65 

26-0 

18-0 

5-00 

12-5 

4-5 

1-125 
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shavkigs  by  meaos  of  light  petroleum  spirit  boilinj; 
«t  2(f— 40P'C.,  in  a  Soxb.let  apiwratiis.  The  solvent  is 
evaiK<rat«.\l  by  a  current  of  n)lil  air.  aiul  tlio  residual 
camphor  is  dissolvtxl  in  pure  imthvl  a'.i'ohol  to  100  c.c. 
After  lirinsinp  this  .solution  to  tho  .stainlard  tomiMnaturo 
oT  IT'S"'  ("..  it*  refractive  index  is  deicrniunxl  by  means  of 
an  immersion  rrfractoincter.  By  the  aid  of  the  jH-eceding 
table,  the  <»mi>hor  content  can  Ih>  deduced  from  the 
refractivity.  X,  In-inj;  the  refrnctomctcr  reading  of  the 
.solution,  and  n.  that  of  the  methyl  alcohol. 

.\ji  a  physical  u.can.s  of  dctermitiiug  cami>hor,  the 
refractou'i'ter  Ls  |>refcrable  to  the  polariscope,  since 
natural  ami  synthetical  (inactive)  camphors  liave  identical 
rxfractivities. — W.  A.  C. 


MetkyllurlHrttl  . 


Dfttrmination   of  — 
XXni..  i>age  347. 

ENGLISH    PaTEN'TS. 


K.   Froniherz. 


Ih/rir,:  }•:}•■  fill V-  tX  Imrav  From  Farbwerke  vorm. 
Mei5ter.  Lucius,  und  Bruning.  Eng.  Pat.  5342,  March  5. 
190rt.     VI..  page  317. 

,9vlp^ile  Uqvor  :  Treatment  of  tcafite and  manvfacture 

of  et>m ptnindt*  therffrcnn.     J.  S.  Robeson,  Camden,  U.S.A. 
Eng.  Pat.  22.887,  (Vt.  16.  100«. 

ScB  U.S.  P»t.  833.634  of  1906  ;  this  J.,  1906, 1 1 15.— T.F.B. 

Mir       "    ' 


Manufacture  of  for  indztstrial  pvr- 

rfiifing,    «tc.].     R     H.    .\nnison,   London, 
liver.  Wavcrton.  Ches.     Eng.  Pat.  4577, 


FeL  24.  IWOG. 

Wastk  cotton  is  purified  by  steaming  it  in  presence  of  a 
M)hition  of  sodium  carbonate.  It  is  then  washed, 
teased  out.  dried,  and  nitrated  so  as  to  obtain  a  nitro- 
relhilose  of  a  low  degree  of  nitration.  The  nitrocellulose 
ii  diwolvwl  without  the  aid  of  camphor  by  steeping  it 
in  «pirit  (1  lb.  of  nitrocellulose  to  1  gall,  of  spirit)  for 
12  hour*,  and  then  adding  1  lb.  of  ether.  The  solution  is 
used  with  or  without  the  addition  of  pigments,  oil, 
plycerol.  fio.,  for  coating  textiles  or  paj)er.— J^.  F.  B. 

United  St.*tes  P.\  tents. 

Paprr-mating  machine.     P.  Milne.  E<linburiih.     U.S.  Pat. 
840,22«,  Jan.   1,  1907. 

Se«  Ene.  Pat.  28,61 1  of  1903  ;  this  J.,  1905,  102.— T.  F.  B. 

[Hoorf]   pulp;    ilrtnufnrture  of  puriftisd  soda  pine . 

W.   H.   Sharp.   Philadelphia.   Pa.     U.S.   Pat.   841.190 
Jan.  l/i,  1907. 

I*if«  wood  w  d-eeflted  with  caustic  soda,  the  product 
m  washed,  treated  with  bleaching  jjowder  solution,  then 
with  prrmangaoate,  and  flnallv  with  dilute  sulphurous 
acid.— J.  F.  15. 

CdlvloM.  prrjdvctM  ;     Manufnclvrijiy .      p].    Eck   and 

K.    Fechtel,    AMignnn«    to    Hanauer    Kunatseidefabr., 
Hanan.  Cermany.     U.S.  Pat.  839,825,  Jan.  !,  1907. 

^   «r,i  I  xioN    of   ffllnlotie    in    cny»rammnnium    i«    passed 

n  orifice  having  a  crf>sR.section   a  little  larger 

of  the  fJTOfJuct  to  Ix?  nia<le.     The  issuing  rof)e, 

u^a**.,  or  block  ia  received  in  a  warm  sr>Iiitinn  of  caustic 

anda    whirh  jirodufr*  a  fflm  on  the  surface  of  the  mass. 

!   trj  remain   for  a  time  so  that  the 

■itc  and   Ufonie  conHoliflafed.     The 

I'lefffl  in  a  bath  of  (:au«tic  so<la.  and 

the  ceilainae   w   then    treatH    with   a^  iflulated    water   to 

♦ireoIoriM»  It.     The  Wock  may  then  be  cut  up  into  rod», 

Mripa.  or  platen.— .J.  Y.  B. 

CHMof.     Snlul%r,n  of .     F.    V/V   and    K.    Lechtcl, 

Aaaignarw    to   Tlana'ier    KunK'vi/lefabr.,    Hanau,   Cer- 
manr.     U.S.  Par  MOnil,  Jan.  H,  \'M)1. 

fyrtxvui^r.  w  I   wifb  an  a/)ufouii  solution  of 

ammonia,  a  pa-.'  oxide  is  a/lded,  and  the  mixture 

m  itirred  aod  abakcD  until  tlie  cfillaloae  is  dissolved 

—J.  F.  B. 


French  Patents. 

Cellulose  acetates  ^    Production  of  new  derivatives  of . 

Karbenfabrikcn    vorm.    F.    Baver   und    Co.     Fr.    Pat. 

371,417,   Oct.   27,    1906.     Under  Int.   Conv.,  Nov.    29, 

1905,  and  Sept.  29,  1906. 
The  jiatent  relates  to  the  treatment  of  tri-  or  totra-acetate 
of  cellulose  with  mineral  or  organic  acids,  with  the  pro- 
duction of  derivatives  soluble  in  acetone,  and  forming, 
when  healed  with  camphor,  a  plastic  mass  suitable  as  a 
celluloid  material.  Cellulose  acetate  (1  part)  is  incor- 
porated, for  example,  with  a  mixture  of  concentrated 
hydrochloric  acid  (5  parts),  and  water  (25  parts).  The 
reaction  is  regarded  as  terminated  when  a  sample  of 
the  product,  after  drying,  is  completely  dissolved  by 
acetone. — G.  W.  McD. 

Cellulose  esters  ;    Process  for  separating from  their 

solutions.     I..  Lederer.     Fr.  Pat.  371,356,  Nov.  12,  1906. 

Cellulose  esters,  for  example  the  acetates,  can  be 
separated  from  their  solutions  by  the  addition  of  carbon 
tetrachloride,  in  which  they  are  insoluble. — G.  W.  McD. 

Cellulose  esters  ;•    Process  for  the  conservation  and  emplo>t- 

ment    of    solutions    of .     L.    Lederer.     Fr.    Pat. 

371,357,  Nov.  12,  1906. 
In  preparing  solutions  of  cellulose  esters  by  the  reaction 
of  au  acid  anhydride  or  acid  chloride  in  the  presence  of  a 
conden.«ing  agent,  a  basic  substance,  or  a  salt  which  will 
neutralise  the  condensing  agent,  is  added  to  the  solution. 
The  viscosity  of  the  solution  is  thus  preserved. 

— G.  W.  MoD. 

German  Patents. 

Substances  resembling  celliiloid  ;  Process  for  the  preparation 

of   ■ .     Ziihl   und    Eisenmann.     Ger.  Pat.    177,778, 

Nov.  18,  1904. 

Resins  or  resinous  substances  are  added  to  celluloid- 
like materials  prepared  from  nitrocellulose  and  camphor 
substitutes,  in  order  to  improve  their  hardness  and 
elasticity. — A.  S. 

Substances  resembling  celhdoid  ;  Process  for  the  preparation 

of  .     F.    Raschig.     Ger.    Pat.    174,914,    July    16, 

1905. 
The  claim  is  for  the  substitution  of  cyclohexanone  or  its 
homologues,  or  cyclohexanol  or  its  homologues,  or  of 
mixtures  of  these  compounds,  for  the  whole  or  part  of 
the  camphor  usually  employed  in  the  manufacture  of 
celluloid. — A.  S. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

(Continued  from  page  279.) 

Cinchona  bark ;    [Alkaloidal  value  of]  East  African  . 

O.   Hesse.     Apoth.-Zeit.,   1907,.  22,  97. 

The  trees  affording  the  bark  are  hybrids  of  Cinchona 
Ledgeriana  and  C.  succirubru  derived  from  Java,  and 
cultivated  at  Amani,  in  German  East  Africa.  The 
amount  of  quinine  sulphate  obtained  was  from  6-4  to 
6-8  per  cent.,  in  the  latter  case  with  1-93  per  cent,  of 
other  alkaloids. — J.  0.  B. 

Quinine  ;    New  reactions  for .      C.  Reichard.      Siidd. 

Apoth-Zcit.,  1907  [4];  Pharm.  Zcit.,  1907,  52,  115. 
When  quinine  is  heated  with  caustic  potash  solution 
the  latU;r  is  tinted  green  or  yellowish-green  ;  the  colour 
is  intensified  if  a  little  a-  or  /3-naphthol  be  previously  added  ; 
a  similar  reaction  is  obtained  with  25  per  cent,  hydro 
chloric  acid.  On  being  heated  with  strong  sulphurj( 
acid,  pure  quinine  gives  a  transient  blue  colour,  anu 
with  nitric  acid  a  yellow  to  brownish  or  reddish  colour, 
although  it  dissolves  to  a  colourless  solution.  On  adding 
strong  sulphuric  acid  to  an  intimate  mixture  of  quinine 
with  dipbenylamine,   and   warming,   a  permanent  green 
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colour  is  formed.  A  mixture  with  cupric  sulphate  tarns 
green  when  moistened  with  water,  and  the  depth  of  colour 
is  increased  by  addition  of  hydrochloric  acid.  A  mixture 
of  quinine  and  mercuric  chloride  gives  a  reddish-brown 
to  blajUish  colour  when  moistened  with  caustic  potash 
solution.  With  aqueous  solution  of  potassium  iodate, 
quinine  gives  a  green  colour  changing  to  yellow ;  it 
behaves  similarly  with  ammonium  vanadate,  and  with 
methylamine  hydrochloride.  With  formaldehyde  and  , 
sulphuric  acid  it  gives  a  bluish-black  colour. — J.  0.  B. 

Opium  alkaloids ;    Action  of  hydrogen  peroxide  on  .    | 

M.  Freund  and  Speyer.     Pharm.  Zeit.,  1907,  52,  115. 

ThebaVxe  forms  with  hydrogen  peroxide  a  new  base, 
Ci9HiiN04,  yielding  a  crystalline  hydrochloride,  m.pt. 
238°— 239°  C.  Theba'ine  is  regenerated  therefrom  by  the 
action  of  reducing  agents.  Morphine,  and  its  derivatives 
codeine  and  dionine,  behave  like  thebaine.  The  product 
of  the  action  of  hydrogen  peroxide  on  morphine  is  a  crystal- 
line base,  C17H19NO4,  m.pt.  274°— 275°  C.  :  it  forms  a 
crystalline  nitrate,  m.pt.  206° — 208°  C.  The  codeine  oxide, 
CjgH2jN04.  crystallises  from  water  in  tablets,  m.pt.  1 
230°— 231°  C.  ;  its  hydrobromide  melts  at  174°— 175°  C. 
Dionine  oxide  or  ethyl  morphine  oxide,  C19H23NO4,  : 
crystallises  from  water  in  needles,  m.pt.  220° — 221°  C, 
and  also  forms  crystalline  salts. — J.  0.  B. 

Narcelne  ;  New  reactions  for .     C.  Reichard.     Pharm. 

Centralh.,    1906    [50     and    51];     Pharm.    Zeit.,   1907, 
52,  115. 

In  strong  sulphuric  acid  narceine  gives  at  first  a  greenish- 
yellow  coloiu-,  changing  to  a  darker  shade,  fading  quickly 
when  exposed  to  the  air  ;  when  heat  is  applied  a  blood 
red  colour  is  developed.  Narceine  gives  a  permanently 
colourless  solution  with  hydrochloric  acid.  When  the 
alkaloid  is  mixed  in  aqueous  solution  with  mercuric 
chloride  and  evaporated  to  dryness,  the  residue  treated 
with  hj'drochloric  acid  and  again  evaporated  to  dryness, 
the  final  dry  residue  gives  a  characteristic  yellow  colour 
when  moistened  with  a  drop  of  strong  sulphuric  acid.  A 
strong  solution  of  bismuth  chloride  is  coloiured  deep  red 
by  narceine.  When  starmous  chloride  solution  is  added 
to  narceine,  together  with  sodium  hydroxide,  the  mixture, 
when  evaporated,  leaves  a  yellow  or  yellowish-green  residue, 
becoming  darker  on  strongly  heating.  When  narceine 
is  mixed  with  ammonium  heptamolybdate  solution,  a 
deep  blue  to  black  colour  is  obtained  on  adding  a  drop 
of  strong  sulphm-ic  acid.  The  known  iodine  narceine 
reaction  is  thus  manipulated.  To  the  alkaloid  on  a 
white  porcelain  surface  a  few  drops  of  concentrated  sodium 
iodide  solution,  coloured  dark  yellow  by  decomposition, 
are  added.  The  narceine  crystals  are  thereby  coloured 
dark  blue  ;  ultimately  the  mixture  becomes  a  whitish 
turbid  liquid ;  on  adding  a  drop  of  zinc  chloride  to  this, 
a  dark  blue  mass  again  appears. — J.  0.  B. 

Narcotine  ;  New  reactions  for .     C.  Reichard.    Pharm. 

Centralh.,  1907,  48,  44;   Pharm.  Zeit.,  1907,  52,  115. 

Narcotine  dissolves  in  strong  .sulphuric  acid  without 
colour,  thus  differing  from  morphine,  codeine,  and 
thebaine  ;  it  does  the  same  in  25  per  cent,  hydrochloric 
acid.  When  mixed  with  mercurous  nitrate,  it  is  coloured 
deep  black  by  sulphuric  acid,  the  coloiu'  changing  after- 
wards to  yello\vish-red.  When  a  mixture  of  narcotine 
and  sodium  arsenate  is  moistened  with  sulphuric  acid 
and  cautiously  warmed,  a  characteristic  red  and  violet 
colour  is  developed  analogous  to  that  given  by  morphine. 
Stannous  chloride  behaves  in  a  similar  manner.  If 
narcotine  be  added  to  a  strong  solution  of  potassium  ferri- 
cyanide,  acidified  with  hydrochloric  acid,  on  evaporating 
the  mixtm-e  to  dryness  a  green  residue  is  obtained  which 
afterwards  becomes  blue.  Potassium  ferrocyanide  does 
not  give  this  reaction. — J.  0.  B. 

Hordenine ;     Constitution    of .     E.    Leger.     Compt. 

rend.,   1907,  144,  488—491. 

Thb  formula  which  has  been  ascribed  to  hordenine  (this 
J.,  1906,  133)  is  :— C6H4(0H)CH2.CH2.N(CH3)2,  and  the 
present  communication  deals  with  the  position  of  the 
group,   .CHj.CHo.,  the  constitution  of  the  remainder  of 


the  molecule  having  been  previously  established.     It  is 

shown  that  p-vinylanisol  may  be  obtained  from  methyl 
hordenine  methiodide,  and  this  is  taken  as  an  experimental 
proof  that  the  chain,  .CH2.CH2.,  exists  in  the  hordenine 
molecule,  and,  further,  that  it  occupies  a  para- position 
as  regards  the  hydroxyl  in  the  phenol  group. — W.  P.  S. 

Cantharides  ;    Assay  of .     P.  A.  W.  Self  and  H.  G. 

Greenish.     Pharm.  J.,   1907,  78,  324—328. 

Twenty  grms.  of  cantharides,  in  fine  powder,  are  moistened 
with  3  c.c.  of  strong  hydrochloric  acid,  and  extracted,  in 
a  Soxhlet  apparatus,  \vith  80  c.c.  of  benzene  for  two  hours. 
The  residue  is  washed  with  25  c.c.  of  benzene,  and  the 
benzene  removed  from  the  extract  by  distillation  and, 
finally,  by  a  current  of  air.  The  distilled  benzene  is  shaken 
\vith  successive  portions  of  20  c.c,  20  c.  .  and  10  c.c.  of 
a  1  per  cent,  solution  of  potassium  hydroxide  to  recover 
any  traces  of  cantharidin  which  have  distilled  over, 
and  the  mixed  alkaline  solution  is  acidified  with  hydro- 
chloric acid,  made  up  to  105  c.c.  with  distilled  water,  and 
added  to  the  residue  of  fat  and  cantharidin  left  after 
distilling  off  the  benzene.  The  mixture  is  boiled  for 
10  minutes  under  a  reflux  condenser,  and  so  soon  as  the 
layer  of  fat  has  separated,  100  c.c.  of  the  hot  aqueous  layer 
are  pipetted  off.  The  boiling  is  then  repeated  four  times 
for  five  minutes  after  addition  each  time  of  50  c.c.  of 
distilled  water,  50  c.c.  of  the  separated  aqueous  layer 
being  removed  after  each  boiling.  The  mixed  aqueous 
solution  is  acidified  with  3  c.c.  of  strong  hydrochloric  acid, 
and  shaken  with  successive  portions  of  30  c.c,  30  c.c, 
20  c.c,  and  20  c.c.  of  chloroform.  The  chloroform 
extract  is  distilled  in  a  tared  flask,  the  residue  washed  with 
quantities  of  5  c.c,  5  c.c,  and  2  c.c.  of  a  mixture  of  equal 
parts  of  absolute  alcohol  and  petroleum  spirit  saturated 
with  cantharidin,  and  the  cantharidin  dried  at  60° — 
65°  C.  until  of  constant  weight. — A.  S. 


Santonin  ; 


Some  new  reactions  of    . 

Pharm.-Zeit,  1907,  52,  115. 


C.    Reichard. 


On  warming  santonin  with  strong  alcoholic  potash  solution, 
a  carmine-red  colour  is  obtained.  Ammonia  gives  a 
similar  but  less  intense  reaction.  When  heated  with 
strong  sulphuric  acid  it  gives  a  blue  colour.  A  mixtiu-e 
of  santonin  with  ammoniated  mercury  or  with  mercurous 
nitrate  is  coloiired  black  on  adding  sulphuric  acid.  A 
mixture  of  santonin  with  cupric  sulphate  or  chloride 
treated  with  the  same  acid  gives  a  fine  blue  colour.  Bis- 
muth subnitrate  and  santonin  also  give  a  deep  blue  colour 
when  touched  with  sulphuric  acid,  and  diphenylamine 
under  similar  conditions,  but  with  the  application  of  heat, 
a  red  brown  colour  is  produced. — J.  0.  B. 

Santonin  ;    Bromination  of  .     J.  Klein.     Ber.,  1907, 

40,  939—942. 

The  author  finds  that  when  santonin  is  brominated  in 
acetic  acid  solution,  santonin  dibromide,  Ci5Hjj,03Br2, 
is  produced  if  the  acid  contain  5 — 10  per  cent,  of  water. 
On  treatment  with  aniline,  this  yields  santonin  mono- 
bromide,  which  melts  at  165°  C.,and  not  at  149°— 151°  C, 
as  formerly  stated.  If  santonin  be  dissolved  in  strong 
sulphuric  acid,  treated  with  an  equal  volume  of  water  and 
then  with  a  drop  of  ferric  chloride  solution,  a  violet 
coloration  results.  Monobromsantonin  gives  no  coloration 
till  it  has  been  boiled  with  sodium  hydroxide  ;  the  crystal- 
line substance  so  produced  gives  the  coloration.  Santonin 
dibromide  gives  a  coloration  resembling  that  produced  by 
santonin,  but  rather  more  yellowish-red  and  turbid. 
Other  derivatives  of  santonin  give  this  coloration.  The 
relation  of  this  colour  reaction  to  the  constitution  of 
santonin  is  discussed. — F.  Shdn. 

Phellandrene  ;  Synthetic  and  natural .     J.  Kondakow 

and  J.  Schindelmeiser.  J.  prakt.  Chem.,  1907,  75,  141 — 
145. 

Phellandrene  prepared  from  carvomenthene  dibromide, 

CH3.CBr<g2^^-gg2>CH.CH(CH3)2, 

has  been  sho\vn  to  be  similar  to  natunal  phellandrene  in 
all  its  properties,  with  the  exception  of  the  optical  rotation 
and  the  boiling  point,  which  is  176°— 185°   C.      Synthetic 
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phell&ndrene  gives  two  uitrositos.  The  one  forms  stellate 
groups  of  crystals,  which  dissolve  with  difficulty  in  l>enzene, 
and  melt  at  ll>J'— 103-5''  C.  The  other  nitrosite  crystal- 
lises in  isolated,  thin,  silkv  needles,  is  more  easily  soluble 
in  benrene.  and  melts  at  iu"— ^5^  C.  The  melting  points 
of  the  nitrites  of  optically  inactive  phellandrene  and 
natural  phellandrene  and  the  </-  and  p-nitrites  of 
pseudophellandrene  show  great  similarity.  The  following 
tormula  is  suggested  for  synthetic  phellandrene  :— 

CHo :  C<^S3:Ch!>^"-^"<^'«^2 

When  treated  with  hydrochloric  acid.  /3-phellandrene 
giTes  a  monohvdrivhloride  melting  at  110°  C,  and  a 
dichloride  boihn  at  l_>-_'-5"— 1-25°  C.  at  16  mm.  The 
dichloride  on  further  puritication  melted  at  50°  C,  and  the 
monochloride  melted  at  126°  C.  Thus,  from  the  so-called 
peeudophellandrene,  pincne  hydrochloride  and  dipentene 
bihydrochloride  can  be  obtained.  It  remains  to  be  proved 
whether  this  is  due  to  the  presence  of  pinene  in  phel- 
lan  Irene,  or  to  the  formation  of  some  unknown  inter- 
mediate  product. — F.  Shdx. 

Turpentine  :    Solubility  of  oil  of  in  aqueous  alcohol. 

Vexes,  Mouline,  and  R.  Bredon.  R-oct  s-verbaux 
dea  seances  de  la  Soc.  des  Sciences  de  Bordeaux,  1906, 
123.     Bull.  Soc.  d'Encour.,  1907,  106,  170. 

To  obtain  mixtures  of  oil  of  turpentine  and  aqueous 
alcohol  which  will  not  become  turbid  on  cooling  to  some 
degrees  below  0°  C.  it  is  necessary  to  employ  alcohol  of 
at  leaat  97-5  per  cent,  (by  vol.)  strength,  or,  if  the  alcohol 
have  a  strength  between  92-5and  97-5  per  cent,  by  volume, 
the  mixture  must  have  a  composition  corresponding  to  the 
expression:  t+10:>102-5.  where  v  is  the  volume  of 
the  oil  of  turpentine,  and  z  the  weight  of  alcohol  contained 
in  »  unit  weight  of  the  mixture. — A.  S. 

Adrenaline  ;    Charade rislic.   reaction  of .     R.    Krull. 

PharnL-Zeit.  1907,  52,  115;  Pharm.  Weekbl,  1906, 
1208. 

Whet  a  few  drops  of  adrenaline  (1:1000)  solution  are 
mixed  with  a  little  copper  sulphate  and  potassium  cyanide 
■olationB,  a  characteristic  red  colour  is  produced. — J.  0.  B. 

Idaretine,     P.  Umaire.     Pvcp.  Pharm.,  1907,  19,  49—52. 

Thw   new   antithermic,  CHj.CgHi.NH.NH.CG.NHaCliS), 
rr.av    be    regarded    as    methylacetanilide    in    which    the 
a.<tvl    radical    is   replaced    by   the   group,    NH.CO.NHg. 
It!.  (Kilubility  in  water  is  below  1:1000.     When  heated  in 
a    dr>-    tube    it    decomposes,    evolving    ammonia;     the 
alcoholic  aolution  of  the  residua!  matter  gives  a  carmine- 
red  colour  with  excesa  of  sodium  carbonate,  and  a  violet 
colour  when  heated  with  a  solution  of  mercuric  chloride. 
Maretine  itself  gives  a  carmine-rc<i  colour  with  sulphuric 
acid  containing  4  per  cent,   by  volume  of  formalin,  and 
Tarring  ahadea  of  browTi  when  its  solutions  in  sulnhuric 
acid    are    treated    with    oxidising    azents ;     with    ferric 
chloride  it  give*  a  wine-red  colour.     The  aqueous  solution 
of     maretine     becomes     green     when     treated     with     a 
10  per  oent.  solution    of    sorlium  nitroftmsHide,  HrKJium 
hydroxide,  and  exccM  of  acetic  acifl.     Five  c.c.  of  maretine 
•oiotion  with  five  drops  of  hydrof:hloric  tt^;id  and   I  c.c. 
of    1    p*-r   i^r-n*.    ^orlinm   nitrite   solution   give    an    almost 
rm  shaking.     An  a^pieous  solution 
•V  yellow  tint  on  a<lfJition  of  alkali 
*    '    with  f  ii[»ric  Hulphnt*;  solution 
lour.       \S'ith    merciirin   nitrate 
irftf-ipitat/-,  which    is    dissolved 
iution    tuminif    red    and    sufldcnly 
ti-lfTown     precipitate.     A     solution 
in   hv'lr'*' hlorif    ;i' id   forms,  aft«»r  y)rolongcd 
•h  I  r.r.  of  hydrogf-n  jx-roxide,  a  yellow  colour 

1  .  ■• '    "-'I-     (fnf  <•.'■.  of  the   nt\m<:    Holutjrm 

tf  >•<'!    *  :'>\m  of  furfural  rjiluted  with  alcohol 

a|./,  \^-<i.j  ■  iiAMing  U)  orangf-red    on    houting, 

and  ultimately  to  viol«t-brown. — J.  O.  B. 


Bromural  [a-monobroino-isovaleri/lurea].  E.  Saam. 
Pharm.  Centralh.,  1907,  48,  143.  Apoth.-Zeit.,  1907, 
22,  163. 


Bromural,  (CH3)2:CH.CHBr.CO.NH.CONH2,  is  obtained 
by  the  condensation  of  urea  with  bromo-isovaleryl 
bromide.  It  occurs  in  white,  almost  tasteless  needles, 
sparingly  soluble  in  water,  and  soluble  in  alkalis,  from 
which  it  is  rcprecipitated  by  acids.  It  sublimes  on 
heating,  so  that  its  m.  pt.,  which  is  about  145°  C, 
cannot  be  sharply  defined.  The  presence  of  a-bromo- 
isovaleric  acid  may  be  demonstrated  by  heating  the 
alcoholic  solution  for  several  hours  on  the  water- bath 
with  sodium  ethylate.  The  sodium  bromide  which 
separates,  is  filtered  off,  and  the  crystalline  residual 
dimethvlacrylic  acid,  when  recrystallised  from  water, 
melts  at  208°  C— J.  O.  B. 


Vesipirin    [phenyl    acetosalicylate].     F.    Zernik. 
Zeit.,  1907,  22,  152—153. 


Apoth. 


M.  Ossendowski.     J.  Russ. 
1081.     Pharm.-Zeit.,    1907, 


Phenyl  acetosalicylate,  obtained  by  acetylating  salol, 
the  salicylic  ester  '  of  phenol,  is  introduced  under 
the  name"  of  "  vesipyrin."  It  is  a  white  powder 
with  a  faint  acetous  odour  and  almost  tasteless  ;  m.  pt. 
97°  C.  It  is  insoluble  in  water,  but  readily  dissolved  by 
alcohol  and  ether.  If  0-5  grm.  of  vesipyrin  be  boiled  for 
3  mins.  with  10  c.c.  of  N/l  sodium  hydroxide  solution, 
and,  after  filtering,  acidified  with  10  c.o.  of  N/l  hydro- 
chloric acid  solution:  on  [cooling,  acicular  crystals  of 
salicylic  acid  are  formed,  and  the  liquid  smells  of  phenol. 
If  0*2  grm.  of  vesipii'in  be  dissolved  in  5  c.c.  of  alcohol, 
the  solution  should  give  no  colour  on  adding  a  few  drops 
of  ferric  chloride  reagent.  The  filtrate  obtained  after 
boiling  0-5  grm.  of  vesipirin  in  10  c.c.  of  water,  should 
be  neutral. — J.  0.  B. 

Tartaric  and  citric  acids,;    Distinction  '.between by 

means  of  calcium  formate  solution.  A.  Getker.  Pharm.- 
Zeit.,  1907,  52,  116. 
A  SOLUTION  containing  free  tartaric  acid  yields  a 
crystalline  precipitate  in  the  cold  with  a  10  per  cent, 
solution  of  calcium  formate,  the  microscopical  appearance 
of  which  is  very  characteristic.  Citric  acid,  under  like 
conditions,  gives  no  reaction,  but  on  warming  the  mixture 
on  the  boiling  water-bath,  a  precipitate  of  microscopic 
needles  is  formed.  Malic  and  succinic  acids  give  no 
precipitates. — J.  0.  B. 

Iodine  ';,    Japanese  .     A. 

phys.-chem.    Ges.,    1906, 
52,  169. 

The  following  algoe  are  employed  in  North  Japan  for  the 
preparation  of  iodine.  Fucus  vesiculosusy  yielding  0-741 
per  cent,  from  the  sun-dried  weed,  and  Laminaria  steno- 
phylla,  0-4235  per  cent.  ;  in  South  Japan,  Fucus  serratus, 
yielding  0-7965  per  cent.  ;  F.  digitatus,  1-2012  per  cent.; 
and  Ijamipxiria  saccharatn,  0-4174  per  cent.  After  the 
extraction  of  the  iodine  from  the  "  vareck,"  the  residue 
is  used  as  manure  ;  it  contains  approximately  3-8  per 
cent,  of  nitrogen,  10-8  per  cent,  of  "  potash,"  and  0-55  per 
cent,  of  phosphoric  acid.  Japanese  iodine  contains  about 
0-6  per  cent,  of  the  iodides  of  potassium  and  sodium. 

—J.  O.  B. 

Rare  earths  '    New  methods  of  separating  the .     0. 

Holmberg.     Z.  anorg.  Chem.,  1907,  53,  83—134. 

The  m-nitrobenzenesulphonates  of  the  rare  earth  metals 
show  great  differences  in  solubility.     They  are  also  much 
more  soluble  in  hot  than  in  cold  water,  and  the  crystals 
are  readily  separated  from  the  mother  liquor.     They  are, 
therefore,  readily  obtained  pure  by  fractional  crystallisa- 
tion, and  offer  a  satisfactory  means  of  separating  these 
earths.     The  method  has  been  applied  to  the  preparation 
of  pure  neodymium  oxide  from  a  didymium  oxide  con- 
taining   also    praseodymium    and    traces    of    samarium. 
200  grms.   of  the  oxide  dissolved  in  m-nitrobenzenesul- 
I    j)honic  acid  and  submitted  systematically  to  160  fractiona- 
\   tions  gave   neodymium    oxide,  which,  examined  spcctro- 
I   Bcopically,     was     found     to     be     free     from    samarium, 
I   praseodymium,  and  erbium,  and  which  the  author  claims 
,   to  be  the  purest  sample  of  the  oxide  yet  obtained.     Since 
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these  sulphonates  of  samarium,  gadolinium,  and  the 
yttrium  earths  crystallise  with  7  mols.  of  water,  in  thin 
leaflets,  which  are  not  isomorphous  with  the  corresponding 
salts  of  the  cerite  earths,  which  latter  separate  as  compact 
crystals  with  6  mols.  of  water,  neodymium  may  be  readily 
separated  from  samarium,  gadolinium,  &c.,  although 
their  salts  do  not  differ  much  in  solubility.  Pure 
samarium  oxide  has  also  been  obtained  by  this  method 
from  material  containing  samarium,  gadolinium,  and 
some  cerite  and  yttrium  earths.  Another  method  of 
separating  the  rare  earths  consists  in  fractionating  their 
picrates.  The  treatment  of  a  terbium  mineral  is  given 
as  an  example.  The  oxide,  containing  yttrium  earths, 
with  some  terbium,  gadolinium,  samarium,  and  neody- 
mium, was  dissolved  in  7W-nitrobenzenesulphonic  acid, 
and  separated  by  crystallisation  into  10  fractions,  thereby 
removing  neodymium  and  most  of  the  yttrium  earths. 
The  later  fractions  furnished  oxide,  which  was  dissolved 
in  picric  acid,  and  the  picrate  recrystallised  nine  times, 
the  final  crystals  containing  as  much  as  5  per  cent,  of 
terbium.  The  author  is  of  opinion  that  the  method  would 
be  found  to  pay  on  the  large  scale.  For  the  separation 
of  samarium  from  gadolinium,  the  sulphonate  method, 
as  above,  was  first  employed  to  get  rid  of  the  cerite  oxides. 
Samarium  oxide,  together  with  yttrium  earths,  but  free 
from  gadolinium,  was  contained  in  the  intermediate 
fractions.  It  was  purified  by  partial  precipitation  by 
means  of  potassium  sulphate.  The  fractions  rich  in 
gadolinium  were  freed  from  samarium  by  the  Urbain- 
Lacombe  method  (this  J.,  1903,  1365),  and  then  from 
terbium  by  crystallisation  of  the   nicrate. — F.  Sodn. 

Sulphur ;     Determination    of    in    preparations    of 

ichthyol  by  means  of  sodium  peroxide.     W.  Hinterskirch. 
XXIIL,  page  347. 


Mercurous  salts  ;    Titration  of 
manganate.     D.  L.  Randall. 


—  with  potassium  per- 
XXIII.,  page  346. 


English  Patents. 

Alkylaminomethylpentyl  benzoates  ;    Manufacture  of . 

A.  Zimmermann,  London.  From  Chem.  Fabr.  auf 
Actien,  vorm.  E.  Sobering,  Berlin.  Eng.  Pat.  5066, 
March  1,  1906. 

See  U.S.  Pat.  837,899  of  1906  ;  following  these.— T.  F.  B. 

Formic   aldehyde ;     Generation   of   gaseous   .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  7487,  March  28, 
1906. 

See  Fr.  Pat.  366,605  of  1906  ;  this  J.,  1906,  1063.— T.  F.  B. 

Isobornyl  esters ;    Manufacture  of .     C.    Weizmann 

and  The  Clayton  Aniline  Co.,  Manchester.  Eng.  Pat. 
10,798,  May  8,  1906. 

Isobornyl  esters  are  prepared  by  the  action  of  an 
organic  acid  upon  pinene  hydrochloride  in  the  presence 
of  a  small  quantity  of  a  zinc  salt  of  an  inorganic  or  organic 
acid.  (Zinc  chloride  was  specified  in  Eng.  Pat.  8266  of 
1906.)— J.  F.  B. 

Pharmaceutical  compounds  \_Methylenecitrylsalicylic  acid']  ; 

Manufacture    of    new and    of    new    intermediate 

products  for  use  therein.  P.  A.  Newton,  London. 
From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  16,258,  July  18,  1906. 

See  Ft.  Pat.  368,133  of  1906  ;  this  J.,  1906, 1232.— T.  F.  B. 

Bismuth  and  mercuric  iodides  ;   Compounds  of  albuminoids 

ivith .     A.  Busch,  Brunswick,  Germany.    Eng.  Pat. 

17,169,  July  30,  1906. 

Precipitates  are  formed  by  adding  potassium-bismuth 
iodide  or  potassium-mercuric  iodide  to  solutions  of  egg 
albumin  or  sodium  caseinate.  These  precipitates,  when 
freshly  formed,  are  readily  attacked  by  the  gastric  juice, 
but  if  they  are  heated  in  the  dry  state  for  8 — 10  hours 
at  100° — 130°  C.  they  resist  the  action  of  acid  liquids, 
but  are  readily  decomposed  by  alkaline  liquids  like  the 
pancreatic  juice.  The  precipitates  may  be  heated  in  an 
air-bath,  or  else,  after  drying,  in  an  indifferent  liquid  such 
as  toluene  or  xylene. — J.  F.  B. 


Camphene ;    Manufacture  of  .     F.   Koch,     London. 

Eng.  Pat.  22,810,  Oct.  15,  1906. 

Pinene  hydrochloride  is  heated  under  a  reflux  condenser 
with  a  mixture  of  calcium  oxide  (or  other  metallic  oxide) 
and  phenol,  for  several  hours  at  a  temperature  of  180°  C. 
The  mixture  is  then  distilled  until  the  residue  is  nearly 
dry,  and  the  phenol  is  separated  from  the  camphene  in 
the  distillate  by  shaking  with  an  alkaline  solution. 

—J.  F.  B. 

Camphene ;    Manufacture  of  ■.     0.    Imray,    London. 

From  Basle  Chemical  Works,  Switzerland.     Eng.  Pat. 

1948,  Jan.  25,  1907. 
In  extension  of  the  specification,  Eng.  Pat.  19,960  of 
1906  (this  J.,  1907,  32),  it  is  found  that  pinene  hydro- 
chloride is  decomposed  not  only  by  the  easily  fusible 
metallic  salts  of  the  higher  fatty  acids  there  specified, 
but  also  by  other  not  easily  fu.sible  salts,  e.g.,  of  sodium, 
calcium,  &c.,  provided  these  salts  are  employed  in  presence 
of  an  excess  of  the  fatty  acid. — J.  F.  B. 

Hexamethylenetetramine  derivatives  ;  Manufacture  of . 

P.  Bergell  and  A.  Wiilfing,  Berlin.     Eng.  Pat.  29,093, 
Dec.  20,  1906. 

A  COMPOUND  of  hexamethylenetetramine  and  sodium 
acetate  is  produced  by  mixing  together  1  mol.  of  hexa- 
methylenetetramine and  2  mols.  of  sodium  acetate,  in 
aqueous  solution,  and  evaporating  the  solution  either 
at  atmospheric  pressure  or  in  vacuo  until  crystallisation 
commences.  The  compound  may  also  be  obtained  by 
mixing  together  suitable  proportions  of  formaldehyde 
and  sodium  acetate  and  a  slight  excess  of  ammonia. 
It  is  readily  soluble  in  water  and  alcohol ;  chloroform 
and  "  benzolene  "  dissolve  out  from  it  the  hexamethylene- 
tetramine.— A.  S. 

United  States  Patents. 

Alkylaminomethylpentyl  benzoate.  T.  Emilewicz,  Assignor 
to  Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering,  Berlin. 
U.S.  Pat.  837,899,  Dec.  4,  1906. 

Aminomethylpentanol  is  converted  into  its  alkyl 
deiivatives  by  means  of  alkylating  agents,  e.g.,  ethyl 
iodide,  and  is  then  treated  with  benzoic  acid  or  benzoyl 
chloride,  to  form  the  alkylaminomethylpentyl  benzoate, 
(CH3)2C(NRR')CH2CH(CH3)O.CO.C6H5;  the  new  com- 
pounds are  colourless,  strongly  basic  oils,  which  form  salts 
possessing  powerful  anaesthetic  properties. — T.  F.  B. 

Oxyhcemoglobin  ;    Process  of  making  a  solution  of  . 

W.   J.   J.   Hendrikszoon,   The   Hague,   Holland.     U.S. 
Pat.  840,326,  Jan.  1,  1907. 

See  Fr.  Pat.  358,161  of  1905  ;  this  J.,  1906,  197.— T.  F.  B. 

Terpin  hydrate  ;   Process  of  making  .    L.  H.  Renter, 

New  York.     U.S.  Pat.  840,962,  Jan.  8,  1907. 

Spirit  of  turpentine  is  absorbed  in  some  porous,  inactive 
medium,  such  as  sawdust,  and  the  mass  is  mixed  with 
dilute  sulphuric  acid  and  allowed  to  stand.  ,<.  After  suf- 
ficient maceration,  the  acid  and  unconverted  oil  are 
removed,  and  terpin  hydrate  is  extracted  from  the 
residue.-— J.  F.  B. 

French  Patent. 

Lecithin  and  lecithin-products  ;    Preparation  of  .     A. 

Fischer.     Fr.  Pat.  371,391,  Nov.  13,  1906.     Under  Int. 
Con  v.,  June  16,  Aug.  13,  and  Sept.  26,  1906. 

The  process  consists  in  the  extraction  of  yolk  of  eggs,  or 
other  material  rich  in  lecithin,  with  acetone  mixed  with 
from  10  to  30  per  cent,  of  ether,  benzene,  chloroform,  or 
carbon  tetrachloride,  &c.  This  treatment  removes  all 
fatty  and  colouring  matters,  cholesterol,  &c..  and  leaves 
a  residue  containing  from  30  to  40  per  cent,  of  lecithin, 
both  in  the  free  and  combined  states.  By  extracting  the 
residue  with  hot  ethyl  alcohol,  pure  lecithin  may  be 
obtained.— W.  P.  S. 
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XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

(Continued  from  pugc  '2S0.) 
EsGUSH  Patent. 

Pkatogrufits  :    Production  of  coloured .     J.   Wagner, 

Upper  Norwood.     Eng.   Pat.    15.5()«.   July   H,    lOOC). 
Cou»iR*u    photographs   an>    produced    by    i)rinting   the 
back  of  the  .sensitive  pjiper,  in  colour,  from  blocks  obtained 
from  the  negative,   printing  the  ]iicture  on  the  sensitive 
>urr  I.  c  ;is  u^\u\\,  and  then  rendering  the  \m\wv  transparent. 

— T.  F.  B. 

Unitbd  States  Patent. 

fkaleampltie  dcveloptr.  B  L.  Williams,  Assignor  to  | 
F.  A.  Bryant.  Lowell,  >las.s.  U.S.  Pat.  838,488,  j 
D«r.  11.  1906. 

The  developini;  solution  is  intended  for  use  with  "  gas- 
Ueht  "  i'<H)«rs.  and  is  .stated  to  be  stable,  both  before  and 
alter  use  ;    the  exposure  required  is  about  one-half  that 
peccwry  when  the  knowTi  solutions  are  eni])loyed.     To 
pfvpare  the  solution,  3  grains  of  potassium  iodide  are  added    | 
to  I  fl.  ot.  of  any  normal  developer  containing  an  amino- 
phenol,  the  following  being  recommended  : — 35  grains  of 
nietol.    50    grains    of    quinol.    15<»    of    potassium    iodide,    ' 
550    of    sodium    sulphite.     1200    of    sodium    carbonate, 
and  5  grains  of  pota.ssium  bromide,  in  50  oz.  of  water  :  in    ' 
order  to  secure  increased  purity  in  the  high  lights,  it  is    i 
recommended  that  a  few  drops  of  a  solution  containing   | 
10  per  cent,  each  of  ammonium  bromide  and  potassium 
biehrontate  be  added. — T.  F.  B. 

Fkesch  Patents. 

Paptr/i  OT  (lihtr  phntograjihic  supjKiris  for  projection 
trork  and  their  iiuinii  fact  lire.  K.  Ultzcii.  Fr.  Pat. 
370.917,  Oct.  29,  UtOO.  Under  Int.  Conv.,  Oct.  31. 
1906. 
Photocraphic  papers,  the  prints  on  which  can,  it  is 
Ktated.  be  readily  tinted  with  water  colours,  are  obtained 
bjr  heattng  linseed,  gum  tragacanth,  gelatin,  &c.,  \^ith 
riihite  acid,  until  a  mobile  solution  is  produced,  adding  an 
alkaline  sutietance  and  milk  Kugar,  and  then  alkali  halide, 
aod  coating  pa)>er  with  the  mixture  :  the  pre]iarc/l  paper 
is  treated  with  a  solution  of  silver  nitrate  at  the  time  of 
rxpoaore.  For  examjile,  'A)  gnns.  of  linseed  are  boiled 
with  1  litre  of  0*4  per  cent,  sulphuric  acid,  15  to  20  grms. 
of  •ojiiim  [ihoxphate  and  HM"!  grms.  of  milk  sugar  are 
a-:  the  whole  Is  filtered  ;    20  grms.  of  potassium 

br  4<i  grnjs.  of  potassium  iodide  are  then  added, 

ai...  -■....  .■  i.t  wat*-r  U)  make  the  total  volume  2-5  litres. 

-T.  F.  B. 

PkiMograjJtie   tmuUvm.     L.    lyderer.     Fr.    Pat.    371,358, 
Nov.   12,  llKKi. 

T"  UiOOc.c.  orf  a  2'5  jicr  rent.  H^ilution  of  cellulose  acetate 
are  a<ld*-d  3.'»  grms.  of  a  mixture  consisting  of  strontium 
rV',..,»^  -1.-.  ..,..,  ijthium  chloride  fl.5),  water  (9), 
»■  -"   partsi.     \   further  a<idition   is 

tV'  ■-•'•  grms.),  and  alcohol  (25  grms.). 

Stx>-t  tiiorouuli  ifiixiiig  of  the  above  constituents,  a  solu- 
lirw)  of  nilTPr  nitrate  (.10  grms.)  dissolved  in  water  (40 
grm*.)  and  alcohol  (7.'»  grms.)  is  uided,  followed  bv  the 
arklitifjn  of  citric  at\t\  (10  grms.)  and  alcohol  (40  grms.). 

— <;.  W.  McD. 

XXIL-    EXPLOSIVES,  MATCHES,   &c. 

(C'onttnuffi  from   f/'igi    2b<>.) 

VxiTED  .States  Patent. 

P.rjionr*  \rnlfitim  rnrtix'i*.  and  /tr^tium'i.  A.  F.  \iensta*lt, 
Newark.  \.J..  A«i«»ignw  to  (;.  M.  Itoficnblatt,  >7ew 
York,     U.K  Pat.  MM72,  .Jan.  I.''..  1W>7. 

CaiXlCY  CMbkle  >i  reduced  to  umall  particle^  and  is  then 
mixH  with  a  metal,  nich  a«  •orliam,  which  in  capable  of 


decomposing  water.  The  surface  of  the  sodium  is  thus 
covered  \sith  the  coarse  powder  of  calcium  carbide,  and 
the  whole  mixture  is  then  reduced  to  powder. — J.  F.  B. 

French  Patent. 

Matches  7    Method  of  mannfactnrc  of .     Soc.   Anon. 

des  Alumettcs  et  Frottoirs  sans  Phosphore.  Fr.  Pat. 
371.27S,  Nov.  9,  IflOO.  Under  Int.  Conv.,  Nov.  10, 1905, 
Jan  !  and  Feb.  21,  1906. 

Bunhles  of  match  sticks  are  rasped  at  the  end,  and  the 
sawdust  so  produced,  fills  the  spaces  between  the  individual 
sticks  and  prevents  the  heads  adhering  together,  owing  to 
the  ])cnetiation  of  the  solution  during  the  operation  of 
dipping.  The  ends  are  then  dipped  in  finely  powdered 
sulphur,  which  is  caused  to  penetrate  into  the  roughened 
ends  by  heating  the  bundles  to  120'^  C,  or,  the  ends  may 
be  inipreguated  with  nitrated  hydrocarbons,  stearine,  or 
paraffin,  and  sulphur.  The  ends  are  then  impregnated 
by  dipi)ing  info  a  comiiosition  consisting  of  lead  nitrate 
(50  parts),  barium  chlorate  (50),  and  potassium  nitrate 
(50  parts),  followed  by  impregnation  with  a  mixture  of 
stearine  or))araffin  and  sulphur.  The  striking  composition 
consists  of  dextrin  (15  parts),  gum  (1),  lead  thiosulphate 
(25),  lead  peroxide  (20),  antimony  sulphide  (2),  powdered 
glass  (2),  and  water  (100  jmrts).— G.  W.  McD. 


XXIII.— ANALYTICAL  CHEMISTRY. 

{Continued  from  payc  282.) 

INORGANIC— QUANTITATIVE. 

Acids  ;  Standardising  of b>/  means  of  metallic  mag- 
nesium. A.  Vesterberg.  Z.  anal.  Chem.,  1907,  47, 
81—93. 
The  author  has  used  metallic  magnesium  to  standardise 
acids  for  volumetric  work.  Having  made  approximate 
solutions  of  acid  and  alkali,  and  ascertained  their  value 
in  terms  of  one  another,  he  dissolves  in  a  measured  volume 
of  the  acid  an  accurately  weighed  quantity  of  magnesium 
ribbon  (equivalent  to  not  more  than  nine-tenths  of  the 
acid  taken,  so  as  to  ensure  complete  solution  within  a 
reasonable  time),  and  then  titrates  the  excess  of  acid 
with  the  alkali  solution. — J.  T.  D. 

Acetylene  as  a  precipitant  in  ayialysis  ;    Present  position 
of  application  of .     H.  Erdmann. 

Acetylene ;    Determination   artd   separation   of   copper   htj 

means  of .     H.  Erdmann  and  O.  Makowka. 

Acetylene ;     Determination   and   separation   of   palladium 

by  means  of ,  in  acid  solutions.     H.  Erdmann  and 

().  Makowka. 

Acett/lcne  ;    Behaviour  of  noble  metals  towards .     O. 

-Makowka.     Z.  anal.  Chem.,  1907,  46,  125— 128;     128— 
141;    141—145;    14.5—150. 

CoppEU  is  easily  and  completely  precipitated  from 
cu|)rous  solutions,  either  ammoniacal  or  acidified  with 
acetic  or  tartaric  acid,  by  acetylene,  as  a  granidar,  easily 
fllteral'le  precipitate  of  cuprous  acctylide,  C2H2Cu().  The 
authors  use  an  amount  of  substance  containing  O-l  to 
0-3  grm.  of  copper,  dissolvinl  in  100  c.e.  of  water.  To  this 
is  a<lded  10  e.c.  of  ammonia  of  sp.  gr.  0*9(i,  and  5  c.e. 
of  a  10  per  cent,  solution  of  hydroxylamine  hydro- 
chlori(le  to  reduce  to  the  cufirous  condition,  and  the 
prccijiitaf ion  is  efTected  either  by  a  current  of  purified 
acetylene,  or  by  adding  a  solution  of  acet;\lene  in  acetone, 
about  5  e.c.  of  which  is  sufficient.  The  precipitate  is 
filtered  off  and  washed  with  warm  and  cold  water  to 
which  a  little  acetylene  water  has  been  added  ;  the  filter 
and  moist  precipitate  arc  then  j)laced  in  a  porcelain 
crucible  of  atjout  75  c.e.  capacity,  treated  with  10 — 15  c.e. 
of  nitric  a<;id  of  sp.  gr.  1-15,  and  heated  on  the  water-bath. 
When  deeomi)osition  is  complete,  a  few  drops  of  acid,  of 
sp.  gr.  1*52,  are  added,  and  the  whole  evaporated  to  dry- 
ness, then  griulually  heated  to  ignition,  preferably  with 
addition  of  a  little  powdered  oxalic  acid,  to  reduce  any 
nitrocellulose  which  might  othcrwiee  decompose  explo- 
Hively,  and  the  cupric  oxide  weighed.  Of  the  other  common 
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metals,  silver  and  mercury  are  the  only  ones  precipitated 
by  acetylene,  so  that  they  must  be  first  removed  if  present, 
the  sUver  by  precipitation  as  chloride,  the  mercury  by 
reduction  in  hydrochloric  acid  solution  to  calomel,  by 
means  of  phosphorous  acid.  The  phosphorous  acid 
does  not  interfere  with  the  precipitation  of  the  copper. 
The  separation  of  copper  from  the  alkaline-earth  metals, 
magnesium  or  cadmium,  must  be  carried  out  in  acetic 
or  tartaric  acid  solution,  to  prevent  the  formation  of 
carbonates,  or  the  precipitate,  if  formed  in  ammoniacal 
solution,  must  be  washed  with  weak  acetic  or  tartaric 
acid.  If  aluminium,  chromium,  manganese,  iron,  or 
cobalt  be  present,  tartaric  acid  must  be  added  in  sufficient 
amount  to  prevent  precipitation  when  the  solution 
is  made  ammoniacal.  The  same  precaution  applies 
to  bismuth,  antimony,  and  tin.  The  separation  froui 
lead  is  best  effected  in  acetic  acid  solution.  All  of  these 
separations  are  sharp  and  complete.  Palladium  is  pre- 
cipitated completely  by  acetylene  from  solutions  acidified 
with  hydrochloric  acid.  The  precipitate  is  easily  filtered 
and  washed,  and  is  quietly  decomposed  by  heat,  giving  an 
oxygen  oompoimd  of  palladium,  which  is  easily  reduced 
to  metal  in  a  stream  of  hydrogen.  In  the  filtrate,  after 
rendering  it  ammoniacal  and  reducing  by  hydroxylamine, 
copper  can  be  precipitated  bv  acetylene.  The  acetylene 
method  allows  of  separating  palladium  directly  from 
platinum  and  its  congeners,  except  osmium.  This  metal 
is  precipitated  by  acetylene  as  metallic  osmium ;  the 
mixed  precipitate,  when  washed,  dried,  and  ignited  in 
hydrogen,  is  weighed  as  mixed  metals,  and  the  osmium 
is  then  volatilised  by  heating  in  a  stream  of  oxygen,  and 
the  remaining  palladium  again  weighed.  Gold  is  also 
precipitated  a.s  metal  by  acetylene  ;  and  if  it  is  to  be 
separated  from  palladium,  the  mixed  metals  obtained, 
as  in  the  case  of  osmium,  must  first  be  weighed,  and  then 
the  palladium  is  dissolved  out  by  nitric  acid. — J.  T.  D. 

Zinc  ;    Effect  of  ammonium  salts  on  the  titration  of -, 

by  the  Schaffner  proctiss.     V.   Hassreidter.     Bull.   Soc. 
Chim.  Bolg.,  1900,  20,  373—374. 

The  author  finds,  contrary  to  the  statement  of  Deckers 
(this  J.,  1906,  911),  that  the  presence  of  ammonium  salts 
accelerates  the  appearance  of  the  brown  stain  on  the 
lead  paper  indicating  the  end  of  the  titration,  and  hence 
makes  the  zinc-content  appear  low. — J.  T.  D. 

Ziinc  ;    Separation  of ,  from  nickel,  cobalt,  iron,  and 

manganese  by  means  of  hydrogen  sulphide.     W.  Funk. 
Z.  anal.  Chem.,  1907,  47,  93-106. 

The  author  has  examined  various  methods  for  effecting 
these  separations,  and  concludes  that : — 1.  The  separation 
of  zinc  from  nickel  in  practically  neutral  solution  cannot 
be  accurately  effected,  even  when  the  proportion  of  nickel 
is  small.  Either  zinc  is  left  in  solution  or  nickel  is  pre- 
cipitated. 2.  The  same  remark  applies  to  the  precipita- 
tion in  acetic  acid  solution.  3.  Precipitation  in  formic 
acid  solution  answers  well.  To  the  solution,  rendered 
practically  neutral  by  sodium  caibonate  and  formic  acid, 
is  added  0-2— 0*3  grm.  of  sodium  formate  for  each  0-1  grm. 
of  zinc  present.  The  volume  of  liquid  should  be  about 
150  c.c.  for  0-2 — 0-3  grm.  of  metals  present.  Complete 
separation  is  thus  effected  from  nickel  up  to  twice,  man- 
ganese to  more  than  twice,  iron  to  once,  cobalt  to  one- 
fifth  or  one-sixth  the  weight  of  the  zinc  present.  The 
final  acidity  should  correspond  to  nc^t  more  than  3  per 
cent,  of  formic  acid.  The  amount  of  sodium  formate 
should  be  kept  down  as  much  as  possible  :  the  less  there 
is,  the  more  granular  and  easily  filterable  is  the  zinc 
sulphide  precipitate.  4.  Treadwell's  "  salting  out " 
method  (this  J.,  1901,  392)  also  gives  good  results,  even  in 
presence  of  greater  amoimts  of  nickel  than  can  be  dealt 
with  by  the  formate  method.  5.  If  the  proportion  of 
other  metals  to  zinc  be  not  known  at  all,  it  is  well  to  work 
in  such  a  way  as  to  ensure  complete  precipitation  of  the 
zinc  ;  for  it  is  easier  to  separate  co-precipitated  metals 
by  solution  and  second  precipitation,  than  to  separate 
small  amounts  of  zinc  from  a  filtrate  containing  large 
amounts  of  nickel,  &c.  Where  the  proportion  of  zinc  to 
nickel  or  iron  in  the  original  substance  is  small,  a  second 
precipitation  will  almost  always  be  necessary. — J.  T.  D. 


Zinc ;     Electrolytic    deposition    of ,    rising    rotating 

electrodes.     II.     T.    S.    Price.     Faraday    Soc.    Trans., 
March  19,  1907  [Advance  proof]. 

The  author  has  continued  the  work  previously  described 
(this  J.,  1906,  643).  With  a  rotating  platinum  cathode 
in  a  solution  of  zinc  sulphate,  to  which  .sodium  sulphate 
and  acetate,  with  or  without  free  acetic  acid,  have  been 
added,  the  quantitative  results  are  always  too  high;  this 
is  probably  due  to  the  deposition  of  sponsry  zinc.  When 
the  cathode  is  silvered  or  coppered,  but  the  other  conditions 
remain  the  same,  good  results  are  obtained.  With 
300 — 860  revolutions  per  minute  satisfactory  quantitative 
experiments  were  performed.  The  effect  of  various  other 
additions  was  investigated.  If  a'mmoniuiu  sulphate 
and  ammonia  be  employed  in  conjuction  with  the  zinc 
sulphate,  good  yields  are  obtained.  Sodium  acetate  and 
acetic  acid  also  gvie  fair  results  ;  but,  contrary  to  the 
statement  in  the  previous  paper,  sodium  sulphate  alone 
is  unsatisfactory.  Sources  of  error,  such  as  loss  of  zinc 
and  mercury  during  the  washing  of  the  amalgam,  in  the 
modified  method  of  Kollock  and  Smith,  recommended  in 
the  previous  paper,  are  dealt  with.  This  method  is  not 
found  to  be  so  satisfactory  as  at  first  it  seemed  to  be. 
The  author  recommends  the  use  of  a  rotating  silvered  or 
coppered  cathode  with  a  solution  containing  2  grms.  of 
sodium  sulphate  and  1  grm.  of  sodium  acetate  to  each 
gramme  of  ziuc  sulphate,  as  givine  the  best  quantitative 
results.— R.  S.  H. 

Sulphur  ;    Transformation   of ,   into  sulphuric  acid. 

Application  to  analysis.     M.  Berger.     Bull.  Soc.  Chim., 
1907  [4],  1,   194—195. 

The  author  finds  that  when  sulphur  is  treated  with  fuming 
nitric  acid  and  potassium  bromide  in  the  cold,  sulphuric 
acid  is  formed.  This  furnishes  a  convenient  method  for 
the  estimation  of  sulphur,  the  procedure  l||ing  as  follows: 
A  quantity  of  the  substance  to  be  examined,  containing 
about  Od  to  0-2  grm.  of  sulphur,  is  covered  with  10  c.c. 
of  fuming  nitric  acid  and  from  0-5  to  1  grm.  of  potassium 
bromide  is  added.  The  sulphur  dissolves,  and  the  solution 
is  evaporated  to  drjmess  on  the  water-bath.  The  residue 
is  evaporated  two  or  three  times  with  a  few  cubic  centi- 
metres of  hydrochloric  acid  to  expel  all  the  nitric  acid. 
It  is  now  diluted  with  water  and  precipitated  in  the  usual 
manner  with  barium  chloride  solution. — J.  C.  C. 

Manganese  ;  Determination  of ,  in  presence  of  tungsten 

[e.g.,  in  tungsten  steels].     G.  v.  Knorre.     Stahl  u.  Eisen.. 
1907,  27,  380—383. 

Tungsten  interferes  with  the  determination  of  manganese 
by  the  author's  persulphate  method  ;  so  does  molyb- 
denum to  a  less  serious  extent.  If  the  amount  of  peroxide 
precipitated  from  the  boiling  solution  of  persulphate  is 
determined  volumetrically  by  hydrogen  peroxide,  the 
error  caused  by  tungsten  is  much  more  serious  than  when 
ferrous  sulphate  is  used  for  the  determination  ;  but  even 
in  the  latter  case  it  is  enough  entirely  to  vitiate  the  results. 
In  the  case  of  tungsten  steels,  the  error  is  quite  avoided 
by  dissolving  the  sample  in  the  absence  of  air,  when  the 
tvmgsten  remains  undissolved  and  can  be  filtered  off,  the 
small  amount  oxiaise  I  and  dissolved  during  the  filtration 
and  washing,  being  insufficient  to  affect  the  determination 
of  manganese.  A  sufficiency  of  dilute  sulphuric  acid  is 
placed  in  a  capacious  conical  flask,  saturated  solution  of 
sodium  bicarbonate  added  till  the  flask  is  filled  with  carbon 
dioxide,  and  the  weighed  sample  (2 — 10  grms..  according 
to  the  amount  of  manganese)  introduced.  The  flask  is 
then  closed  by  a  cork  which  carries  a  twice-bent  tube, 
drawn  out  to  a  point  at  the  inner  end  just  below  the  cork, 
and  dipping  at  the  other  end  under  saturated  sodium 
bicarbonate  solution.  The  liquid  is  warmed  till  solution 
is  complete,  and  finally  boiled  for  a  few  minutes.  After 
cooling,  the  undissolved  tungsten  is  filtered  off"  and  washed 
two  or  three  times,  and  the  filtrate  is  treated  with  10 — 
12  per  cent,  ammonium  j)ersulphate  in  small  quantities 
till  the  iron  is  peroxidised,  then  30 — 40  c.c.  are  added  in 
excess,  the  liquid  diluted  to  400 — 500  c.c,  boiled  for 
20    min.,    and    the    precipitated     manganese     peroxide 
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fihci«d  off  and  washed.  dissolTed  in  a  known  volume  of 
acidified  ferrous  sulphate  solution  of  known  titre.  and 
the  unaltert-d  ft-rrous  salt  detenuinod.— J.  T.  D. 

Tin   and   ar*fnic ;     Electrolytic   sei-aration   of   .     A. 

Lanipen.     Chem.  Ind.,  1907.  30.  128—129. 

To  separate  quantitativelv  tin  from  arsenic  the  following 
process  of  electrolysis  will  serve,  provided  the  tin  salt  is 
in  the  stannic  condition.  A  concentrated  solution  of 
the  sul>stance6  is  treated  with  excess  of  potassium 
hydroxide  solution.  3 — 3-5  prins.  potassium  hydroxide 
for  every  0-1 — 0-2  prni.  of  tin.  The  solution  is  diluted 
to  60  c.c.  and  K>iled.  when  it  should  remain  clear.  The 
sdution  is  then  brought  into  the  electrolytic  platinum 
basin  and  diluted  to  UK>  c.c.  It  is  then  heated  to  50°  C 
and  electrolysed,  usinp  a  current  of  0-5  ampirc  at  S-C — 
4-2  volts.  After  half  an  hour  the  temperature  is  raised 
to  80°  C.  and  the  current  increased  to  0-75  ampere.  The 
deposition  of  tin  is  complete  after  four  hours.  The 
figures  obtained  from  exjierimcnts  show  that  whether  the 
tin  is  deposited  from  a  solution  containing  ar.<;enic  or  not, 
identical  results  are  found  for  the  amount  of  tin  deposited. 

— C.  E.  F. 

Awtmamia  in   voter ;     New  method  of  determining  . 

A.  Buisson      Compt.  rend.,  1907,  144,  493—495. 

Th»  method  proposed  is  based  on  the  precipitation  of  the 
ammonia  by  mercuric  chloride  in  the  presence  of  sodium 
carbooate.  and  permits  of  the  determination  of  quantities 
of  ammonia  varying  from  0-0(i01  to  0-012  grm.  per  litre. 
The  details  of  the  method  are  : — One  litre  of  the  water  to 
be  examined  is  rendered  alkaline  by  the  addition  of 
•odium  hydroxide  and  distilled  slowly  until  about  100  c.c. 
of  distillate  have  been  collected,  the  latter  being  received 
in  a  veseel  co^aining  10  c.c.  of  1  per  cent,  hydrochloric 
acid.  If  much  ammonia  is  present,  the  distillate  is  diluted, 
but  not  in  cases  where  the  ammonia  is  less  than  0-001  grm. 
per  htre.  Ten  c.c.  of  5  per  cent,  mercuric  chloride  solution 
and  10  c.c.  of  15  per  cent,  sodium  carbonate  sohition  are 
added  to  the  distillate,  the  mixture  is  placed  aside  for 
24  hours  and  the  precipitate  then  collected  on  a  weighed 
filter,  washed  with  5  c.c.  of  water,  dried  at  a  temperature 
of  \0(f  C,  and  weighed.  The  weight  of  the  precipitate 
is  maltipiicd  by  0-03  to  give  the  amount  of  ammonia  in 
1  litre  of  the  water.  The  composition  of  the  precipitate 
is  only  conf>tant  when  less  than  0-5  grm.  of  mercuric 
chloride  per  litre  is  employed  for  the  precipitation.        t 

— W.  P.  S. 

MerenrouM  ndU  ;    Titration  of vcith  potassium  per- 

wunfanate.     T).  L.  Randall.      .Amer.  J.  Science,  1907, 
28.  137—140. 

Th«  solution  of  the  mercurous"  salt  in  dilute  sulphuric 
acid  is  treated  with  excess  of  potascium  permanganate, 
thai  ferrous  sulphate  solution  is  added  till  the  colour 
diMppears.  Accurate  results  can  Ix;  obtained  with 
IS  sulphate  or  nitrate.  The  author  found  that 
•alts  could  l»e  titrated  with  ]»crnianganate  in  the 
of  at  least  3  Tier  rent,  of  nitric  acid. — F.  S}£D>'. 


Bismwtk ;      Dtttrmination     of     vf>lvmetricaUy.     L. 

Mowr.     Z.  mnAl.  Chem.,  1W7,  46,  223—241. 


■athor  has  made  a  rritkal  study  of  the  volumetric 
whirh  have  lj<-*-n  sugj;f-«tfd  for  the  determination 
•f  btor-i'^  ""^"V  as  a  crmwqtience,  recommends  only 
LAw»'«  method,    an    modified    bv    Hupj)    and 

SchMir^  -f..    VMn.    \r,T^).     J'.ut  accuraf:y,   even 

bjr  this  u^.X\.i*\,  »*  very  dey^nd'-nt  on  the  concentration 
of  the  anlutififiii  emjiloycfj.  Th^  Ix-nt  n-ftults  are  obtained 
by  worl  '  "--wii  :— To  20  r.r.  of  the  fcolution,  con- 

tainkif  ''.36  ffrm.  of  hmmuth,  .V)  v.c.  of  N/\ 

potaaarri:.  ..  it*-  sofutirm  arc  a/ld«-d,  and  the  mixture 

is  shaken  and  made  up  to  100  c.c.  After  filtering,  an 
aliquot  part  of  the  nitrate  (20—3^)  c.c.)  in  titrated 
{odometncally,  nsinff  N/2  thiosulphatc.  Faintly  acid 
are  sllowable. — F.  Sod5. 


Odd  chloride  and  formaldehyde  ;    Reaction  between 

in  presence  of  caustic  soda.     L.  Vanino  and  F.  Hartl. 
Z.  Chem.  und  Ind.  der  Kolloide.,  1907,  1,  272—274. 

When  an  insufficiency  of  caustic  soda  is  present,  the 
prcci]>itation  of  gold  by  means  of  formaldehyde  is  not 
com])lcte.  The  addition  of  caustic  soda  to  a  previously 
neutralised  solution  of  gold,  in  the  projiortion  indicated 
bv  the  equation:  2.\uCl3  +  CNaOH  +  3H.COH  =  2Au  + 
SH.COOH  +  OXaCl+SHoO,  was  found  to  precipitate  only 
t)C  per  cent,  of  the  gold  present,  an  additional  3  mols. 
of  caustic  soda  being  required  for  complete  precipitation. 
These  results  are  similar  to  those  previously  obtained  in 
corresponding  experiments  with  silver  (Ber.,  1903,  3304; 
this  J.,  1903,  1201)  ;  no  hydrogen  is,  however,  evolved 
when  a  very  large  excess  of  caustic  soda  and  formalde- 
hyde is  used.  The  presence  of  alcohol  hinders  the  pro- 
cipitafion  of  gold. — F.  Soun. 

ORGANIC— QUALITATIVE. 

Phylostcryl  acetate  test  for  the  detection  of  adulteration  of 

animal  by  vegetable  fats  ,•    Some  notes  on  Bdmer''s . 

F.  M.  Jaeger.  Chem.  Weekblad,  1907,  4,  1—10 ; 
Chem.  Zentr.,  1907,  1,  703. 
Boejier's  phytosteryl  acetate  test  (this  J.,  1899,  301  ; 
1901,  1147)  was  published  before  Windaus  (this  J.,  1907, 
69)  showed  that  the  phytosterol  present  in  the  fat  from 
Calabar  beans  consisted  of  a  mixture  of  two  isomerides — 
an  o-phytosterol  melting  at  136^  C,  and  a  jS-phytosterol 
melting  at  170°  C.  Bomer's  test  is  based  upon  the 
supposition  that  addition  of  phytosteryl  acetate  to 
chclestevyl  acetate,  will,  in  proportion  to  the  quantity 
added,  raise  the  melting  point  of  the  latter.  The  author 
points  out  that,  in  the  first  place,  it  is  incorrect  to  assume 
that  the  relative  proportions  of  the  two  acetates  in  the 
crystals  will  be  the  same  as  in  the  solution.  He  finds 
that  the  phytosterol  content  of  the  crystals  varies  widely 
according  to  whether  the  first,  second,  or  third  deposit 
is  examined.  Apart  from  this,  however,  the  form  of  the 
melting-point  curves  for  mixtures  of  cholesteryl  acetate 
with  a-  and  /^-phytosteryl  acetates  and  also  with  Calabar 
phytosteryl  acetate  shows  that  the  melting  points  of  such 
mixtures  afford  no  trustworthy  criteria  as  to  the  com- 
position. The  three  curves  mentioned,  show  considerable 
deviation  from  the  straight  lines  connecting  the  melting 
points  of  the  two  components  ;  further,  with  a-phytosteryl 
acetate,  the  curve  shows  a  distinct  maximum,  so  that 
two  mixtures  of  the  same  melting  point  might  differ 
widely  in  composition.  Bomer's  test  cannot  be  regarded 
as  entirely  trustworthy  even  for  qualitative  purposes, 
since  it  is  conceivable  that  among  the  vegetable  phytos- 
terols  there  may  exist  some,  the  acetates  of  which  alone 
or  in  ternary  or  quarternary  mixtures  would  give  a 
meltmg  point  curve  having  a  minimum.  Also  animal 
cholesterols  may  exist  capable  of  producing  effects  similar 
to  those  caused  by  phytosterols. — A.  S. 


Milk  and  cream  ,;  Detection  of  cane  sugar  in  - 
Anderson.     XVIII^.,  page  336. 


W.  H. 


Thiosulphales  s   Detection  of in  foods.     A.  Gutmanu. 

XVin.^.,  page  337. 

Quinine  ;   New  reactions  for .     C.  Reichard. 

'  XX.,  page  340. 


Narcotine ;    iVeu>  reactions  for  — 
XX.,  page  341. 


C.   Reichard. 


Narceine  ;    New  reactions  for C.  Reichard. 

XX.,  page  341. 

Adrenaline  ;•    Characteristic  reaction  of .     R.    KruU. 

XX.,  page  342. 

Santonin  j    Some  new  reactions  for .     C.   Reichard 

XX.,  page  341. 

Maretine.     P.  Lemaire.     XX.,  page  342. 


April  15,  1907.] 


cl.  xxni.— analytical  chemistry. 


347 


Tartaric  and  citric  acids  ;•    Distinction  between   by 

means  of  calcium  formate  solution.     A.   Oetker.     XX., 
page  342. 

ORGANIC— Q  UANTITATIVE. 

Halogens  in  organic  substances  ;    Determination  of . 

L.  H.  Berry.     Chem.  News,  1906,  94,  188. 

The  method  described,  is  stated  to  be  simple  and  rapid, 
and  is  applicable  to  extremely  volatile  substances.  The 
substance  is  weighed  out  in  a  very  small  platinum  crucible, 
which  is  then  filled  with  a  mixture  of  1  part  of  anhydrous 
sodium  carbonate  and  5  parts  of  quicklime.  The  crucible 
is  now  inverted  in  a  larger  platinum  crucible,  and  the 
space  between  the  two  also  filled  with  the  mixture  of 
sodium  carbonate  and  lime.  The  whole  is  heated  for 
half  an  hour,  at  first  with  a  small  blast-lamp  flame,  and 
afterwards  more  strongly,  until  the  mass  is  red  hot.  After 
cooling,  the  contents  of  the  crucibles  are  dissolved  in  a 
large  excess  of  dilute  nitric  acid  (1 :  4),  a  known  excess  of 
N/IO  silver  nitrate  solution  is  added,  the  whole  is  well 
stirred,  heated  on  the  Mater-bath,  filtered,  and  the  excess 
of  silver  nitrate  in  the  filtrate  determined  by  titration 
with  N/IO  potassium  thiocyanate  solution.  For  sub- 
stances containing  iodine,  the  lime  is  omitted,  and  sodium 
carbonate  used  alone,  in  order  to  avoid  formation  of 
calcium  iodate. — A.  S. 

Dyewood  extracts  ;    Analysis  of .     F.   K.    Kopec ky. 

J.  Amer.  Leather  Chem.  Assoc,  1907,  2,  24—34. 

The  author  suggests  the  use  of  heavily  clvromed  hide- 
powder  by  the  stirring  or  "  maceration  "  method  for  the 
analysis  of  dyewood  extracts,  and  gives  a  series  of  tables 
of  results  by  this  method. — H.  Br. 

Mcthylfurfural ;    Deiermination  of .     K.   Fromherz. 

Z.  phvsiol.  Chem.,  1906,  50,  241—249  ;    Chem.  Zentr., 
1907,' 1,  645. 

The  author  has  studied  the  precipitation  of  furfural  and 
methylfurfural  by  means  of  phloroglucinol  and  barbituric 
acid  (this  J.,  1903,  114),  and  much  prefers  the  latter 
reagent.  The  former  method,  however,  has  been  worked 
out  for  the  separation  of  the  phloroglucides  of  the  two 
aldehydes  by  extraction  of  the  methylfurfural  compound 
with  alcohol  (this  J.,  190.5,  212),  whereas  no  means  of 
separating  the  barbituric  acid  compounds  has  yet  been 
devised.  The  solubility  of  methylfurfural-barbituric'  acid 
in  12  per  cent,  hydrochloric  acid  is  2-29  mgrms.  per  100  c.c, 
and  this  value  can  be  applied  as  a  correction  in  the  deter- 
minations. If  in  separating  the  pliloroglucides  of  the  two 
aldehydes  by  means  of  alcohol,  the  phloioghicide  ])rocij)i- 
tate  be  allowed  to  stand  longer  tlian  16  hours  before 
filtration,  the  (juantity  of  ])hloroglucido  extracted  by 
alcohol  gradually  decreases  as  the  result  of  some  secondary 
change,  and  the  values  obtained  for  methylfurfural  then 
become  too  low. — J.  F.  B. 

Sulphur  ;•     Determination    of in    preparations    of 

ichthyol,   hy  means   of  sodium   peroxide.     W.    Hinters- 
kirch.     Z.  anal.  Chem.,  1907,  46,  241—246. 

To  0*4 — 0-5  gnu.  of  the  sample,  contained  in  a  nickel  | 
crucible  4  cm.  in  height,  is  added  a  mixture  of  4 — 4-5 
grms.  of  fresh  sodium  peroxide  and  3  grms.  of  coarsely 
powdered,  dry  potassium  carbonate,  in  small  portions. 
The  mixture  is  stirred  in  with  a  stout  platinum  wire, 
and  any  excess  sprcatl  over  the  surface.  During  this 
operation  the  whole  mass  gets  hot  and  swells  up,  much 
ammonia  being  evolved  from  the  ammonium  sulphate 
present.  The  crucible,  loosely  covered,  is  supported 
12 — ^15  cm.  above  a  spirit  lamp  flame  4  cm.  high,  until  in 
15 — 20  minutes  the  contained  mass  becomes  solid.  The 
crucible  is  then  lowered  into  the  flame  and  a  rather  violent 
reaction  soon  commences,  causing  the  mixture  to  inflame 
and  melt.  Care  is  necessary  at  this  point  to  avoid  loss 
by  spirting.  After  1.1--2  hours,  the  cnicible  is  allowed 
to  cool,  and  placed  in  water.  When  the  mass  is  dissolved, 
the  solution  is  warmed  for  1 — 1  hour  on  the  water-bath 


with  an  excess  of  bromine  water,  and  the  crucible  is  then 
removed.  The  solution  is  filtered,  after  adding  a  little 
magnesium  oxide  to  prevent  nickel  oxide  from  coming 
through  the  filter,  the  filtrate  is  carefully  acidified  with 
hydrochloric  acid,  and  the  silica  separated  in  the  usual  way 
by  evaporation.  Barium  chloride  is  then  added  to 
precipitate  the  sulphur.  If  much  water  be  present,  it  is 
advisable  to  dry  the  sample  before  use. — F.  Sodn. 

Nitrites  and  carbidamines  ;    Methods  of  determination  of 

.     H.    GuUlemard.      Bull.    Soc.    Chim.,    1907     [4]. 

1,  196—200. 

The  following  methods  for  the  estimation  of  nitriles  and 
earbylamines  have  been  worked  out  with  special  reference 
to  the  products  obtained  by  the  interaction  of  cyanides 
and  alkyl  iodides.  (1)  Estimation  of  carbylamines : 
(a)  Good  re.sults  are  obtained  by  boiling  the  carbylamine 
with  concentrated  sulphuric  acid  and  estimating  the 
ammonia  formed,  (b)  When  an  alkaline  solution  of  sodium 
hypobromite  (5  c.c.  of  bromine  to  100  c.c.  of  water  and 
excess  of  caustic  soda  free  from  carbonate)  is  added  to 
ethylcarbylamine,  it  is  immediately  decolorised,  and  the 
liquid  becomes  hot.  The  addition  is  continued  until  all 
odour  of  carbylamine  has  disappeared.  The  carbon  dioxide 
produced  according  to  the  equation:  C2H5.NC-f NaOBr 
-f-H20  =  NaBr-f  CO2  +  C2H5.NH2  is  estimated  as  barium 
carbonate,  (c)  Carbylamines  react  with  a  solution  of 
oxalic  acid  decomposing  the  latter  with  evolution  of  equal 
volumes  of  carbon  monoxide  and  carbon  dioxide,  which 
can  be  estimated  as  above.  Four  molecules  of  ethyl- 
carbylamine decompose  3  mols.  of  oxalic  acid.  (2) 
Estimation  of  nitriles  :  This  is  carried  out  by  estimating 
the  ammonia  formed  by  hydrolysis,  with  acids.  The 
nitrile  is  heated  to  150°  C.  for  three  hours  with  50  per  cent, 
sulphuric  acid  in  a  sealed  tube.  (3)  Estimation  of  nitriles 
and  carbylamines  in  their  mixtures:  Nitriles  are  not 
attacked  in  the  cold  by  dilute  mineral  acids  or  by  bromine 
or  hypobroinites,  or  by  oxalic  acid,  so  that  by  adding  a 
little  dilute  sulphuric  acid  to  a  mixture  of  propionitrile 
and  ethylcarbjdamine  until  the  odour  of  the  latter  has 
disappeared,  and  distilling,  the  nitrile  passes  over,  and  the 
separation  of  the  two  is  thus  effected.  (4)  Estimation 
of  nitriles  and  carbylamines  in  the  mixture  resulting 
from  the  action  of  ethyl  iodide  on  a  cyanide :  The 
mixture  is  rendered  alkaline  with  potash,  a  saturated 
solution  of  potassium  cyanide  added,  and  the  whole 
distilled.  Very  little  hydrocyanic  acid  passes  over, 
and  a  second  distillation  with  potash  eliminates  this 
entirely.  The  ammonia  in  the  distillate  is  estimated  by 
adding  excess  of  N/1  sulphuric  acid  and  titrating  back 
with  N/l  caustic  soda.  The  presence  of  carbjdamine 
does  not  interfere  with  this  titration.  The  rest  of  the 
analysis  is  carried  out  as  above,  care  being  taken  to  allow 
for  the  ammoniacal  nitrogen  in  estimaling  the  carbyl- 
amine.— J.  C.  C. 

Tan  ltan7iin]  deter  mi  tuition  ;    The  present  official  method 

of  .     I.    R.  A.  Earp.     II.     H.  R.  Procter.     XIV., 

page  330. 

Tanning  materials  ;   New  method  of  analysis  and  examina- 
tion of .     G.  Herrenschmidt.     XIV.,  page  330. 

Tanning  Tnaierials  ;    A  new  mctlwd  of  analysis  of  . 

S.  C.  Dodge.     XIV.,  page  331. 


New  and  accurate  method  for  the 
A.    W.    Hoppenstedt.     XIV., 


Free  acid  in  tan  liquors  ; 

determination    of   

page  331. 

Tanning   materials ;     Analysis   of   .     Proceedings   of 

the  third  annual  meeting  of  the  American  Leather  Ch  mists' 
Assoc.     XIV.,  page  330. 


Sod  oil  and  moellon  ;    Moisture  in  ■ 
XIV.,  page  331. 


-.     F.  W.  Aldea. 


Sucrose  ;  Action  of  basic  lead  acetate  on  the  rotatory  pouter 

of  aqueous  solnfions  of .     F.  Bates  and  J.  C.  Blake. 

XVI.,  page  333. 
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Kl€etro-dtciilon<MilioH.     A  stvJt/  in  optical  i^tigar  analysis. 
F.  .i;  Wuvhnmnn.     XVI.,   page  XVX  ] 

Vimtgar  ;  MtHeral  acid^  im .     F.  D.  Rat*  litT.     XVII., 

page  335. 

I\>4at"<!f  :   Percentage  of  tsolaainf  in ,  and  the  influence    j 

i.t  tht  culln-atiimtkcrton.    F.  W.  Morgcn^tern.    XVIII.4.,    j 
ixigf  337.  I 

CeBuloid :      Dctrrtnination     of    camphor    in .     Utz. 

XIX..  page  3:ii». 

C.i'i/..ir..u.  .     A'^at/  of .     r.   A.  W.  Self  and  11.   0. 

c;rfinis.h.     XX.   jwigo   ;'4l. 


XXIV— SCIENTIFIC  &  TECHNICAL  NOTES. 

(<  iiiiUi:iicd  from  jKige  '2Ki.) 

Inm   rarbomid :     A    vrir [iron    teiracnrbon'jl],    and 

tXe  <Kf»i>H  of  light  and  o/  heat  on  the  iron  cnrhoni/l^.  Sir  J. 
IVwar  and  H.  U.  Jone.«;.  Rov.  Soc.  rroc.  IflOG,  79A, 
C5— SO.     (S*e  also  thLs  J.,  1906,  18.) 

Tt'"    '— locition  of  iron  {K-ntacarhonyl  to  tlie  oraiige- 

r  lie  dif«Tro-nonatarl)Oiiyl  and  larbon  iiionoxide 

t  .-lit  by  light,  i.s  found  to  hr  a  reac^tion  of  the 

*■  lirnl  ordt-r."  Light  ha.**  no  cfTcct.  however,  above  56'  C, 
and  ther^  is  thus  a  displacement  of  the  coui'.ibriHm, 
2l'V(r(Mi^Fe2fr())5  +  CO.  in  the  direction  of  the  liquid 
carUjnvl  at  higher  temperatures  ;  for  the  reverse  action 
of  carboa  monoxi«le  on  diferro-nonmarboiiyl  in  the  dark, 
whit-h  is  very  .ilow  at  ordinary  tenqieratures,  is  much 
accelerated  by  heat.  The  nona<arbonyI  is  decomposed, 
vhen  heate<l  at  95^  C,  according  to  the  equation, 
2Ff,ift)W,23Fe(CO)5  +  Fe  +  3CO.  but  when  dissolved  in 
•  '  ■  •]  an  ether  or  toluene,  change  begins  at  a  lower 
!•  .  and   a  dark  gn-cn  colour  develops,  without 

ti.-,   ..  , ;.on  of  a  solid  substance.     This  latter  reaction 

14    prnt>at)ly    represento<|    hy    the    equation,    Fe.2(CO)<,= 

FeH •(»,.  + F«'(('(»)^.     The   tetra<^arbonyl    is   best   obtained 

l>y  h<'atine  a  n'l.xtun-  of  diferro-nonacarboiivl  and  toluene, 

in  the   prf)|>orti<>n.   1   grns.  of  the  <  arbonvl   to  20  c.c.   of 

l«>lueii«'.   in  a  s^-ah-*!   tube,   from   which   the  air  has  been 

d»>|>laie»l   by  carbon  dioxide.     The  temjK-raturc  is  iTiain- 

tainr*t  at  9.>    r..with  f>cca«ianal  sliaking,  uiitil  all  solid  has 

dia«ppeare<i,  and,  on  all  owing  to  cool,  the  tetracarbonyl 

Kp*rate«  in  dark  itreen  lustrous  prisms,  of   sp.  gr.  1  -OOO, 

•mounting  to  20  per  cent,  of  the  weight  of  nonacarbouyl 

t*km.     It   i*  a  reniarkably  stable  substance,    beina  un- 

,...,1.1   »,..  hydro<'hloric  afi<l  or  by  cold  ndphnric  acid. 

attacks    it,   and    hot    concentrated    sujfjiuric 

carlxm     monoxide     and     ferrous     sulphate. 

.\t{Ufoiiii  ia4uticin)>  of  the  alkali.><  have  only  a  very  slight 

»ftttm       It  In  •l«-<<,n,|wrv4-d  at   11(1''—  l."i(r'  ('.,  giving  carbon 

'■  "'•     in»n.      It    dissolves    in    organic 

nc,  ether,  A.c.,  forming  dark  green 

.....lially  lose  their  colour  on  exposure 

-lint   i|e|Hwited.     The    formula,    Fe(C())4, 

Mi-al,    a    much    higher    mrdccular    weight 

U  iHii     umIk-jI*:*!     by    exfierimcnt.     When    dissolved     in 

fivruiine  or  alcohol,  the  colour  tiimB  from  jircen  to  red 

I.'    to    a    ihaiigc    ill    molccniar 

I      with      iron      ]Knla<  arbonyi 

*•  ...    ....    !:   purple  on  exposure  to  light, 

rarUm  monoxide  being  evolvcii.  In  this  case  possibly  a 
"lake"   ia   forme<\.     V.  Sous. 

i  nmndittm  priitnj-td'  in  nn  nTidnliuu  nrrrli.rntor.  \. 
Nanmann.  I~  M'»e»«r.  And  ¥,.  I.iiid»nbaum.  .1.  pnikl 
fVm.,  IWr7,  76,  H6— 152. 

.SrvjAR  in  thf  yrt-vnif  o*  af.out  0-2  |«-r  cent,  of  vanmlium 
|imtoxide  K  r«pvllv  oxklJMvt  by  nitric  arid  to  oxalic 
ar ►!.     Th*    ■  '  i    of  oxaU    !v„\    j.   obtained    jf   the 

femfwf»»"r  .  vwed  '.((    V.  during  the  oxi<Intion. 

WT>i-n  air   i.^I   throti^'h    warm   ethyl   ahohol   and 


passed  over  asbestos  impregnated  with  vJmadiuiri  pent- 
o.tide  and  slinhtly  warmed,  the  asbestos  commencea  to 
glow  aiul  aldcliydc  is  formed.  The  presence  of  vanadium 
pcntoxide  accelerates  the  oxidation  of  stannous  chloride. 
\\hcn  small  quantities  of  amn-.onium  vanadate  are  added 
to  potassium  iodide  aiul  hydrogen  pero.xide,  there  is  an 
immediate  separation  of  iodine.  The  oxidation  of  ferrous 
and  incrcurous  salts  by  nitric  acid,  or  potassium  chlorate 
and  hydrochloric  acid,  is  not  affected  by  the  addition  of 
vanadium  pentoxide.  The  ]HMitoxide  acts  as  an  oxygen 
eanier,  for  the  presence  of  the  blue  vanadium  tetroxide 
can  be  detected  during  the  reaction. — F.  Shdn. 

Uranyl   salts ;     Phosphorescence   of in    liquid   air. 

H.  ■  liecquerel.     Compt.  rend.,   1907,   144,  459—462. 

If  the  light  given  out  by  a  uranyl  salt  at  the  ordinary 
temperature  be  examined  in  a  spectroscope,  the  spectrum 
observed  will  be  found  to  differ  considerably  from  that 
given  l)j'  the  same  salt  when  the  latter  is  placed  in  liquid 
air.  In  the  first  case,  the  spectrum  will  contain  bands 
more  or  less  broad  and  diffused,  whilst  in  liquid  air  the 
same  bands,  or  groups  of  bands,  become  sul)divided,  and 
are  occasionally  extremely  fine.  The  hands  shown  in 
the  emission  and  absorption  s])ectra  undergo  similar 
modification  when  the  salt  is  placed  in  liquid  air.  The 
jihenomenon  is  not  only  seen  in  crystalline  substances, 
but  is  exhibited  by  iiranium  glass,  and  by  the  minerals, 
chloropliane  and  leucophane.^ — W.  P.  S. 

Dutzo  reactions  ;   Influence  of  light  on .     /.     K.  J.  V. 

Orton,    J.    E.    Coates,    and    F.    Burdett.     Chem.    Soc. 
Trans.,  1907,  91,  35—56. 

SiTNLiGHT  has  a  considerable  effect  in  the  decomposition 
of  solutions  of  many  diazonium  compounds  ;  when  kept 
in  the  dark,  these  may  remain  stable  for  a  long  time,  but 
decom])ose  rapidly  in  light,  the  product  varying  with  the 
solvent  employed  :  for  instance,  phenols  are  formed  in 
aqueous  solutions  :  the  methyl,  ethyl,  or  phenyl  ethers 
are  obtained  in  solutions  of  the  corresponding  alcohols, 
a  small  quantity  of  the  free  hydrocarbon  being,  in  some 
instances,  also  formed  ;  in  acetic  acid  solution,  the 
phenyl  acetate  results,  whilst,  with  formic  acid,  the 
hydrocarbon  is  produced,  with  evolution  of  carbon  dioxide. 
The  yields  arc,  in  most  cases,  quantitative.  Iso-diazotafo 
solutions  arc  unaffected  by  light.  When  the  diazo  salts 
are  exposed  to  light  in  concentrated  solutions  of  acids, 
the  action  is  jiractically  the  same  as  in  atpicous  solution. 
The  action  of  light  on  solutions  of  the  following  eom- 
])ounds  is  described  at  length  : — s-tribromodiazobenzene  ; 
2.4-dibromodiazol)enzene  ;  5-bromo-4-diazo-m-xylenc  ; 
6-broniO-5-diazopseudocumene.  (See  also  this  J.,  1905, 
818.  )-T.  F.  B. 


Trade   Report. 

The  Patknts  and  Dksion.s  Brrj.. 

Times  ICng.  Siijtpl.,   March  27,    1907. 

TiiK  new  Patents  and  Designs  Bill  is  divided  into 
3(1  clauses,  of  which  I  7  relate  to  jiatents  and  six  to  designs, 
while  13  are  general  in  their  ap])!ication.  The  first  clause 
enables  the  grant  of  a  patent  to  be  made  to  two  or  more 
persons  jointly.  The  second  clause  relates  to  the  deposit 
of  samples  in  the  ease  of  a  chemical  invention,  anfl  thus 
extends  those  clausr-s  of  the  Patent  ,\ct  of  1883,  where 
rlrawings  are  called  for,  which  will  thus  in  future  read  that 
th(!  s)K!cification  shall,  "  if  iccpiired,  be  accompanied  by 
such  firawings,  and  when  the  invention  is  a  chemical 
invention  by  such  spe<um(!ns  or  sam])les  as  may  bo  pre- 
scribed." Clause  3  nrlates  to  patents  of  extension,  and 
jK-rmits  the  inventor  to  rc(|U(st  that  (lu;  term  limited  in 
the  nr-w  jiatcnt  f(jr  the  duration  thereof  may  be  the  same 
as  that  of  the  original  patent,  or  so  much  of  that  term 
as  is  unexpired,  (laiise  4  relates  to  the  extension  of  J 
c<;rtain  powc-rs  uiid'T  the  existing  Act  to  Hi)ccificationB 
published  subsc()ueiitly  to  application.  In  the  same  way! 
the  next  clause  gives  power  to  ])ost-da1o  applications  in  I 
cases   of  d'sconforniify.     (.'lausc  G  is   important,  siiice   itj 
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lays  down  the  grounds  on  which  a  patent  may  be  opposed, 
and  makes  the  reason  for  opposition  the  existence  of  a 
British  patent  of  prior  date  to  the  patent  the  grant  of 
which  is  opposed.  Clauses  7  and  8  modify  the  arrange- 
ment for  the  sealing  of  any  patent,  and  specify  the  form 
of  application  for  the  extension  of  the  time  for  the  pay- 
ment of  fees.  Clause  9  is  material  in  that  it  giv^es  power 
to  the  Comptroller  to  revoke  patents  on  certain  grounds, 
and  in  Clause  10  it  is  laid  down  that  any  person  at  a  time 
not  less  than  three  years  after  the  grant  of  a  patent  may 
apply  to  the  Comptroller  for  its  revocation  on  the  grounds 
that  the  patented  article  is  manufactured  exclusively  or 
mainly  outside  the  United  Kingdom.  In  Clause  11  the 
procedure  is  set  out  for  petitions  for  the  grant  of  a  com- 
pulsory licence,  or  for  the  revoke  of  a  patent.  The  chief 
sections  here  are  that  revocation  may  be  applied  for  if  the 
patentee  fails  to  manufacture  the  patented  article  to  an 
adequate  extent,  or  to  grant  licences  on  reasonable  terms, 
and  also  if  any  trade  or  industry  in  the  United  Kingdom 
is  imfairly  prejudiced  by  the  conditions  attached  by  the 
patentee  to  the  purchase,  hire,  or  use  of  the  patented 
article.  The  next  clause  deals  with  certain  modi  tic  at  ions 
of  the  existing  Act  respecting  the  date  of  any  patent 
.substituted  for  a  patent  obtained  by  fraud.  Clauses  13. 
14,  and  15  are  of  minor  importance.  Clause  16  enacts 
that  "  it  shall  not  be  lawful  in  any  contract  made  after 
the  commencement  of  this  Act  for  the  sale  or  lease  of,  or 
licence  to  use,  any  patented  article,  to  impo.se  as  a  con- 
dition of  such  sale,  leasing,  or  licence  to  use,  a  condition 
the  effect  of  which  ^^ill  be  to  prohibit  or  restrict  the  pur- 
chaser, hirer,  or  licensee  from  em])loying  in  his  trade  or 
industi-y  any  article  or  class  of  articles  acquired  froa^ 
any  person  other  than  the  person  by  whom  the  condition 
is  imposed  or  his  nominees,  and  any  such  condition 
inserted  in  any  such  contract  shall  be  null  and  void." 
The  last  clause  in  this  part  relates  to  provisions  as  to 
appeals  and  references  to  the  Court. 


New  Books. 

Elektrometalluroie  des  Eisens.  Von  Dr.  Bernhard 
NEUsrANN,  a.  o.  Professor  a.  d.  Grosshcrzogl.  Techn. 
Hochbchule  zu  Darmstadt.  Wilhelm  Knajip's  ^'erlag. 
Halle  a.  S.     1907.     Price  M.  7. 

8vo  volume,  containing  174  pages  of  subject  matter,  with 
89  illustrations,  and  an  alphabetical  index  of  subjects  and 
names.  The  matters  treated  of  are  classified  as  follows  : — 
I.  Historical.  IL  New  Processes  and  Apparatus.  III. 
Practical  Results.  IV.  Condition  of  the  Manufactured 
Products.  V.  Power  required  and  Heat  'onsumcfl. 
VI.  Costs.  VII.  Electric  Iron  and  Steel  Production  in 
comparison  with  the  present  Iron  and  Steel  Works  Practice. 
VIII.  Iron  Alloys,  viz.,  Ferrosilicon,  Ferrochromium, 
Ferronickel,  Ferromanganesc.  Ferrot\mgsten,  Ferrovana- 
dium.  Ferromnlybdcniim.  Fc!rrotitaniimi.  F'erro|)hosphide. 
Appendix,  with  Processes  of  Hciouit,  Kjcllin,  <'olby,  and 
Stassano. 

Ueber  DIE  Elektrolytische  Gewinnung  von  Brom 
TJND  loD.  Von  Dr.  Ing.  Max  Schlotter.  Wilhelm 
Knai)p'8  Verlag.     Halle  a.  S.     1907.     M.  2.40. 

8vo  volume,  containing  50  pages  of  subject  matter,  with 
18  illustrations.  The  subject  matter  is  treated  according 
to  the  following  scheme  : — I.  History  and  Occurrence  of 
Bromine,  and  its  Preparation.  II.  Cliemical  Processes. 
III.  Electrolytic  Processes.  IV.  Isolation  and  Purifica- 
tion of  Bromine.  V.  Deteriuination  of  Tironiinc.  VI.  Its 
Properties  and  Uses.  I.  Occaurencc  and  Preparation  of 
Iodine.  II.  Electrolytic  Processes.  III.  Purification 
and  Analjsis  of  Crude  Iodine.      IV.  Properties  and  Uses. 

Deutsches  Patentrecht  fir  Chemiker.  A'^on  Dr. 
JuLiu.s  Ephraim.  Chemiker  und  Patcntanwalt.  Berlin. 
AVilhelm  Knapp's  Verlag.     Halle  a.  S.     1907.     M.   18. 

8vo  volume,  containing  583  pages  of  subject  matter,  and 
the    alphabetical    index.     The    matters    treated    of    are 


arranged  under  the  following  heads : — I.    Discovery  or 

Invention  in  General.  II.  The  Functions  of  Ownership, 
&c.  III.  Limitations  of  Patent  Protection.  IV.  Novelty. 
V.  Application  for  Patent  Rights.  VI.  The  Patent  Office. 
VII.  Process  of  Patentmg,  &c.  VIII.  Additional  Patent. 
IX.  Inventor  and  Applicant.  X.  The  Refusal,  or  Invali- 
dation. XI.  Carrying  out  the  Invention.  XII.  Realisa- 
tion of  Patent  Rights.  XIII.  Limitation  and  Control  of 
Patent  Rights.  XIV.  Conferring  Patent  Rights.  XV. 
Penalties  and  Indemnification.  XVI.  Duration  of  Patent 
Protection.  XVII.  Specimen  Trials  ;  Sample  Testing,  &c. 
XVIII.  Government  Policy  with  regard  to  Patent  Rights, 
and  also  with  regard  to  Patent  Rights  in  other  States. 


Ueber  Mohnbatt  und  Opiumgewinnung.  Bearbeitet 
von  Prof.  Dr.  H.  Thoms,  Direktor  des  Pharm.  Instituts 
der  Universitiit  Berlin.  Verlag  von  Gebriider  Bom- 
traeger,  S.W.  11,  Dessauer  Strasse  29,  Berlin.  1907. 
Price  M.4.  Sonderabdruck  aus  den  Ber.  der  deutsch. 
Pharm.   Gesellschaft. 

8vo  volume,  containing  60  pages  of  subject  matter,  with 
illustrations,  and  four  sheets  of  drawings  representing 
poppy  plantations.  The  cultivation  of  the  poppy  in 
various  localities  is  treated  of,  and  the  yields  of  opium 
from  poppies  of  various  growth,  &c.  An  investigation 
is  described  and  data  given  of  the  poppy  crops  raised  in 
Dahlem  in  the  years  1905-6,  and  also  an  investigation  of 
ripe  and  unripe  poppy  heads,  as  to  their  content  of  alka- 
loids. 


Science  in  Sugar  Production.  An  Introduction  to 
the  Methods  of  Chemical  Control.  By  T.  H.  P.  Herxot. 
Norman  Rodger,  Altrincham,  near  Manchester.  1907. 
Price   6s.  net. 

Large  8vo  volume,  containing  104  pages  of  subject  matter, 
with  19  illustrations  and  the  alphabetical  index.  The 
text  is  subdivided  m  accordance  with  the  following 
plan  : — I.  Introduction. — (i.)  What  is  meant  by  Chemical 
Control,  (ii.)  The  Rule  of  the  Chemist  in  the  Sugar 
Industry,  (iii.)  Cliemical  Control  without  a  Chemist. 
II.  The  Practical  Methods  of  the  Chemist. — (iv.) 
Fitting  up  the  Laboratory,  (v.)  Weighing  and  Measuring, 
(vi.)  Preparing  a  Solution  for  Analysis,  (vii.)  The  Density 
Test,  (viii.)  The  Optical  Test.  IIL  Simple  Methods  of 
Chemical  Control. — (ix.)  The  Control  oi  the  Mill, 
(x.)  Control  of  Clarification,  (xi.)  Control  of  the  Imports, 
(xii.)  Control  of  the  Exports,  (xiii.)  Detection  of  Avoid- 
able Losses,     (xiv.)  Control  of  the  Fuel. 


Industrial  Alcohol.  The  Production  and  Use  of 
Alcohol  for  Industrial  Purposes  and  for  Use  as  an 
lUuminant  and  as  a  Source  of  Motive  Power.  By 
JoHM  (Ikddes  M'Ixtosh,  Lecturer  on  Manufacture 
.and  Applications  of  Industrial  Alcohol,  Polytechnic, 
Regent  Street,  London.  Scott,  Greenwood  and  Son, 
19,  Ludgate  HOI,  London,  E.C.  1907.  Price  7s.  6d. 
net.  Copp  Clark  Co.,  Ltd.,  Toronto,  Canada.  D.  van 
Nostrand  Co.,  New  York,  U.S.A. 

8vn  volume,  containing  246  pages  of  subject  matter, 
with  75  illustrations  and  25  tables,  and  an  al])habctical 
index.  The  subject  is  subdivided  as  follows  : — I.  Alcohol 
and  Its  Properties.  II.  Continuous  Aseptic  and  Anti- 
septic Fermentation  and  Sterilisation  in  Industrial  Alcohol 
Manufacture.  III.  Manufacture  of  Industrial  .Alcohol 
from  Beets;  IV.  from  drain;  V.  from  Potatoes; 
VL  from  Surplus  Stocks  of  Wine,  Spoilt  Wine,  Wine 
Marcs,  and  from  Fruit;  VII.  from  the  Sugar  Cane,  and 
from  Sugar-Cane  Molasses.  VIII.  Plant,  &c.,  for  the 
Distillation  and  Rectification  of  Industrial  Alcohol. 
IX.  Manufacture  and  I'ses  of  various  Alcohol  Derivatives, 
Ether,  Haloid  and  Compound  Ethers,  Chloroform,  Acetone, 
&c.  X.  Uses  of  Alcohol  in  Manufactures.  &c.  XI.  I'sc3 
of  Alcohol  for  Lighting,   Heating,  and  Motive  Power. 
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Patent  List. 

Where  a  comrlet*  Spfciflcation  aoootnpanles  an  Application,  an 
a»Urt»k  I*  afflxfd.  The  date*  given  are  (i)  In  the  case  of  Applica- 
Uooa  (or  I'ateni*.  the  dates  of  Application,  and  (11)  In  the  case  of 
Complete  Spt?dtU-aUons  Acceptod.  those  of  the  Offldal  Journals 
in  which  acceptance*  of  the  Complete  Specifications  are  advertised. 

Complete  Spe-ifloations  thus  advertised  a«  accepted  are  open  to 
ln*p«cUon  at  the  Patent  Otfice  Immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,    APPARATUS,    AND   MACHINERY. 
Appucations. 

9499.  Osborn.  Separation  of  solids  from  liquids. 
March  18. 

6562.  Ixingwood  Engineering  Co.,  Ltd.,  and  Walsh. 
Machine  for  straining  waste  liquids  or  trade  effluents. 
March  19. 

6635.  Risberg.     Centrifugal  separators.*    March  19. 

6890.  F&y.  PvTometers.  [Fr.  Appl.,  April  3,  1906.]* 
M*rch  22. 

7073.  Hubbard.     Means  for  filtering  gases.     I\Iarch  25. 

7116.  Brandenburg.  Absorbing,  condensing,  or  puri- 
fying cases.*     March  '25. 

7453.  Schliejxsr.     Filtrating  macliines.*     March  28. 

7522.  Heinz.  Filtration  system.  [U.S.  Appl., 
Marth  28.  19t»C.]*     March  28. 

7524.  Rustige.  Receptacles  for  containing  liquids 
onder  pressure.*     March  28. 

Complete  Speciticatioks  Accepted. 

26.409  (1906).  Shaw.  Apparatus  for  evaporating 
UqoidA.     March  27. 

6960  (1906).  Leclaire.     Filter.     April  4. 

7538  (1906).  Marshall  and  Hersey.     See  under  II. 

9032  (1906).  Fullerton,  Hodgart,  and  Barclay,  Ltd., 
and  Liversedpe.  Utilising  exhaust  steam  for  heating 
evaporators,  vacuum  pans.  still.<!,  &c.     April  4. 

10,056  (1906).  Collier.  Centrifugal  separator.  March  27. 

11,993  (1906).  Soheil)c.  Devices  for  separating  ad- 
mixtures from  gases  and  vapours.     April  4. 

12,523  (1906).  Dennis.     .Sec  under  X. 

17,612  (1906).  Aitkcn  and  Mackie.  Apparatus  for 
separating  liquids  from  vapour.     April  4. 

II.— FUEL,  GAS,  AND  LIGHT. 

Applications. 

6479.  Potter.  Manufacture  and  treatment  of  incau- 
deacrtit  mantles.     March  IS. 

6491.  Lvmn  and  Well.     Gas  producers.     March  18. 

6000.  Ellis  'Paterson).  Production  of  gas  from  hydro- 
carbon oil.H.     .March  18. 

flfiOl.  Vat<'M  and  Kershaw.  Generator.s  of  suction  gas- 
prodofinK  apparatus.     March   19. 

6631.   Parker.     See  under  III. 

6041.   D'Heurf-uhc.     Incandescent  mantles.     March  19. 

6820.  Ikjuland.  Manufar.ture  of  aj;glomerato  fuel. 
[Fr.  Appl..  March  22.   1;K>6.]*     .March  21. 

6828.  Buhlmann.       .Manufacture        of        incandescent 
maAtlea.     [Ger.  Apr.l.,  .June  28,  1900.]*     March  21. 
>    6921.  Jonc-ft.     Coke  ovens.     March  22. 
{    7</73.   Hubbard.     See  under  I. 
r    7116.   Hrandenlnirg.     <6iee  umfcr  I. 

7257.  Norman,  InrTCaoing  the  calorific  valu<-  of  linuid 
fiM>ls.     Mm'  h  20. 

7407.  AllK'iri.  Kl<;ktricitat«-Ge«.  Manufacture  of 
ton?«t#ii  filanientx  for  electric  lighting  and  h(;ating  by 
rrAwUim  of  tungrtic  a/id.  ((;«-r.  Appl.,  March  30. 
\Vf*;.]*     March  27. 

7451.   Wnuh'*.     ''  I  I'l-rn.     March  28. 

7532.   Parker.  <■    rlihtillation     of    coal    and 

treatment      of      ... ..us    and     other      substanceb. 

M^fh  28. 

7594.  HooUm.  MAoafacturo  of  illuminating  eras 
March  30.  K      fa    • 

7642.  I-akc  (Porker  Clark  Electric  Co.).     Filamcnte  for 

r«j.'«n<r;iHve     coke     ovenv. 

['  .  ,  ;        I        ■  '     •     Mtirrh  'Mi. 


Complete  Specipications  Accepted. 

7188  (1906).  Bloxam  (Lux).  Manufacture  of  incandes- 
cence bodies  of  refractory  metals  for  electric  lamps. 
March  27. 

7221  (1906).  Colle.     Coke  ovens.     April  4. 

7357  (1906).  Vivian.  Manufactiu'e  of  artificial  fuel. 
April  4. 

7538  (1906).  Marshall  and  Hersey.  Filters  chiefly  for 
the  purification  of  gas.     April  4. 

14,799  (1906).  AUport.     Cove    oven    plant.     April  4. 

18,643  (1906).  Michaud  and  Delasson.  Production  of 
indestructible  filaments  for  lighting  and  heating.   March  27. 

26,314  (1906).  Smith.  Apparatus  for  carburetting  air. 
April  4. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLELTVI,  AND 

MINERAL  WAXES. 

Applications. 

6500.  Ellis  (Paterson).     See  under  II. 

6631.  Parker.  Destructive  distillation  of  coal  and 
treatment  of  carbonaceous  substances.     March  19. 

6831.  Pope  and  Clark.  Extraction  of  products  from 
wood.*     March  21. 

6878.  Ganz  and  Faller.  Distillation  of  illuminating 
petroleum.     March  22. 

7263.  Vaughan-Sherrin.  Distillation  of  petroleum. 
March  26. 

7532.  Park-er.     See  under  II. 

7550.  Lake  (Friedlaender).  Rendering  hydroxyl  deriva- 
tives of  aromatic  hydrocarbons  soluble  in  water.* 
March  28. 

7615.  &aig.     Manufacture  of  pitch.     March  30. 

Complete  Specification  Accepted. 

14,567  (1906).  Kucss.  Manufacture  of  candles,  &c., 
from  petroleum  or  inineral  oils.     March  27. 

IV.— COLOURING     M.VriERS     AND      DYESTUFFS. 
Applications. 

6490.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  halogenised  vat  dyestufTs.     March  18. 

6723.  Meister,  Lucius,  und  Briining.  Manufacture  of 
easilv  reducible  indigo.  [Ger.  Appl.,  April  4,  1906.1* 
March  20. 

6814.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  substantive  dyestuffs.  *     March  21. 

6930.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  arylthioglycollic-o-carboxylic  acids.    March  22. 

6951.  Ellis  (Chem.' Fabr.  vorm.  Sandoz).  Manufacture 
of  leuco  derivatives  from  gallocyanine.     March  22. 

70.'')7  Lake  (Chem.  Fabr.  Griesheim-Elektron).  Manu- 
facture of  azo  colouring  matter.     March  23. 

7146  and  7147.  Bloxam  (Act.-Ges.  f.  Anilinfabi.). 
Manufacture  of  yellow  azo  dyestufTs.     March  25. 

7148.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  New  sul- 
phurised dyestufTs.     March  25. 

7351.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  a  monoazo  dycstufT  and  of  lakes  therefrom. 
March  27. 

Complete  Specifications  Accepted. 

7535  (1906).  Redfern  (Basle  (Jhomical  Works).  Manu- 
facture of  inoiioazo  dvestufifs.     April  4. 

16,181  (1!I06).  Dreyfus,  and  Clayton  Aniline  Co. 
Manufacture  of  inrligo.     March  27. 

24,0!)2  (1900).  ({es.  f.  Chem.  Ind.  in  Basle.  Manti- 
faclurc  of  red  vat  dyeing  dyestuffs  from  salicylthioacetic 
w'\{\.     Ajiril  4. 


v.— PiiEPARING,  BLEACHING.  DYEING, 

PRINTING,   AND   FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

6434.  Calico   Printern'  Associnlion,  lAd.,    and    llindle. 

McthofI  and  meauH  ff>r  printing  textile  fabrics.    March  18. 
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6549.  Kur.  Printing  calico  and  similar  goods. 
March  19. 

6724.  Fussganger.  Method  and  apparatus  for  steaming 
fabrics.     [Ger,   Appl.,  March  30,   1906.]*     March  20. 

6963.  Cowper-Coles.  Production  of  cylinders  for 
printing  fabrics  and  paper.*     iiarch  22. 

7099.  Peters.     D\cing  -nith  the  jigger.*     March  25. 

7149.  Iraray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  a  stable  hydrosulphite  preparation.     March  25. 

7150.  Bloxam  (Soc.  Anon,  des  Usines  Remy).  Manu- 
facture of  a  finish  for  use  in  dressing  fabrics.*     March  25. 

7224.  Ash-nell,  and  Ashwell  and  Co.,  Ltd.  Machinery 
for  dyeing  hanks.     March  26. 

7306.  Quern.  Bleaching  or  dyeing  tlax,  hemp,  and 
like  yarns.     March  27. 

7382.  Sharp,  and  Sharp  and  Sons.  Producing  silk- 
like effects  on  textile  fabrics.*     March  27. 


Complete  Specifications  Accepted. 
9752  (1906).  Pickup     and      Knowles.      Machines 


for 


14,879  (1906).  Carpenter.  Fluid  for  preventuig  dust  on 
road  surfaces.     March  27. 

16,012  (1906).  Hamblet.  Arched  kilns  for  bricks,  &c. 
March  27. 

19,973  (1906).  Matchani.  Furnaces  for  preparing 
cement-making  materials.     March  27. 

X.— METALLURGY. 


printing  fabrics.     April  4. 

20,460  (1906).  Becker.  Composition  for  starching 
fabrics  and  rendering  them  non-inflammable.     April   4. 

21,021  (1906).  Strater.  Cop  tubes  to  facilitate  the 
dyeing  of  yarns.     March  27. 


VII.— ACIDS,    ALKALIS,    A^■D    SALTS. 

Applications. 

729S.  Hargreaves.     Sec  under  YIII. 
7641.  Jaubert.     Manufacture    of    potassium    peroxide 
or  mixtures  thereof.*     March  30. 

Cojiplete  Specifications  Accepted. 

9491  (1906).  Hiuz.  Manufacture  of  peroxides  of  man- 
ganese and  zinc.     March  27. 

10,581  (1906).  Elworthy.  Manufacture  of  carbonic 
acid,  hydrogen,  and  nitrogen.     March  27. 


MIL— GLASS,  POTTERY,   AJsD  ENAMELS. 

Application. 

7298.  Hargreaves  and  Hargreaves.  Producing  soda 
compounds  and  materials  suitable  for  use  in  the  manu- 
facture of  glass.     March  27. 

Complete  Specifications  Accepted. 

11,375  (1906).  Hyde.  Apparatus  for  making  sheet  or 
other  blovMi  glass.     A})ril  4. 

17,779  (1906).  Frv.     Glass  melting  pot.     April  4. 

1241  (1907).  Miller,  Filler,  and  Rottmann.  Divided 
glass  melting  pot.     April  4. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

2605a.  Charles.  Manufacture  of  artificial  stone.  Illal. 
Appl.,  March  1,  1906.]*     March  20. 

6474.  Matthews.  Manufacture  of  mortar  for  building 
purposes.*     March  18. 

6501.  Ford.     Manufacture  of  artificial  stone.     March  18. 

6927.  liCnsch.  Production  of  artificial  stone  having 
(lie  appearance  of  marble.     March  22. 

7037.  Belloni.  Coloration  of  marble.  [Ital.  Appl., 
June' 21,  1906.]*     March  23. 

7174.  Dondy.  Manufactuie  of  artificial  marble  or 
stone.     March  25. 

7178.  Chateau  and  Merklen.  Treatment  of  wood  and 
other  porous  material  for  preserving  and  other  purposes. 
March  25. 

7476.  Ford.     Manufacture  of  artificial  stone.     March  28. 

Complete  Specifications  Accepted. 

10,244  (1906).  Shott.  Manufacture  of  blocks  or  tiles 
forjpaving,  &c.     March  27. 

k' 14,173  "(1906).  Clark  (Amer.  Hydrolit  Co.).     Manufac- 
ture  of  magnesian  cement.     April  4. 


Applications. 
6.'>02.  Thirot  and  :\ragc.     See  under  XL 


See 


6522.  Nya   Ackumulator  Aktiebolaget  Jungner. 
under  XL 

6554.  Churchward.     Steel   alloys.*     March    19. 

6626.  Thompson  (Wadman).  Treatment  of  ores  con- 
taining lithia.*     March  19. 

6730.  Crispo.  Extraction  of  copper  from  copper 
residues.*     March  20. 

6745.  British  Thomson-Houston  Co.  (Gen.  Electric  Co.). 
Manufacture  of  iron  alloys.     March  20. 

7034.  McGhie  and  Barton.  Treatment  of  ores  contain- 
ing arsenic.     March  23. 

7035.  McGhie  and  Barton.  Separation  of  cobalt  from 
nickel.     March  23. 

7119.  Cowper-Coles.  Recovery  of  metiils  from  ores  or 
residues.     March  25. 

7223.  New  Delavillc  Spelter  Co.,  and  Shortman.  Extrac 
tion'of^zinc.     March  26. 

72S,D.  New  Delaville  Spelter  Co.,  and  Shortman.  Appli- 
ances for  zinc  extraction  furnaces  for  intercepting  and 
collecting  zme  oxide,     ilarch  27. 

7302.  Stewart.     Recovering  zinc  from  ores.     March  27. 

7499.  Phillips.     Extraction  of  gold.     March  28. 

7587.  Jhiirhead.  Manufacture  of  basic  open-heartli 
steel.     March  30. 

Complete  Specifications  Accepted. 

6937  (1906).  Holland.  Recovery  of  metals  from  liquids, 
April  4. 

7195  (1906).  Rolason.     Silver  alloys.     April  4. 

10,329  (1906).  Savelsbcrg.     Treatment  of  mattes  of  the 


Treating     ores     and     other 
March  27. 
and    Garda.     Smelting    fur- 

See  under 


heavy  metals.     Jlarch  27 

I2,'523  (1906).    Dennis, 
materials  bv  the  aid  of  heat. 

15,015  (1906).  Bosshardt 
naces.     April  4. 

17,615  (1906).  Rochlitig  and  Rotlenhauser 
XL 

24,526  (1906).  Moyano.  Utilising  inferior  calamines  by 
extracting  the  zinc  in  the  form  of  oxide.     April  4. 

25,489  71906).  Perreur-Llovd  and  Gardner.  See  under 
XL 

XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 
Applications. 

6502.  Thirot  and  Mage.  Regeneration  of  electrolyte 
used  in  the  extraction  of  copper  from  bronze  and  bronze 
waste.     [Fr.   Appl.,  March  26,   1906.]*     March   18. 

6522.  Nya  Ackumulator  Aktiebolaget  Jungner.  Alloys 
for  accumulators  with  invariable  electrolyte.  [Swed. 
Appl.,  March  30,  1906.]*     March  18. 

6592.  Egger.     See  under  XIV. 

6859.  Barton  and  Deakin.  Making  electro-depositions 
on  fabrics,  leather,  paper,  &c.     March  22. 

7407.  Allgem.  Elektricitats-Ges.     See  under  II. 

7515.  Grondal-KjeUin  Co.,  Ltd.,  and  Hiii-den.  Electric 
and  other  furnaces,     ilarch  28. 

Complete  SPEcrFiCATioNS  Accepted. 

6283  (1906).  Kuehnrich.     Electric  furnaces.    March  27. 

7829  (1906).  Thompson  (VVestdeuts.  Thomasphosphat 
Werke).  Production  of  compounds  of  oxygen  and 
nitrogen  by  electric  discharges.     April  4. 

11,950  (1906).  Hess.      Electric      insulating      niateruil. 

April    4.  xr  r 

17,615  (1906).  Rochling  and  Rodenhauser.  Means  for 
obtaining  thin  liquid  dross  in  electric  furnaces  for  metal- 
lurgical purposes.     March  27. 
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21.416  {19(>6).   Kjelliu.     Kloctrii-   furniuos.     April   4. 
*J5.4S9  (1906).   IVrrvur-IJoyd    and    CJardnei.     Elcrlro- 
Ijlically  extractiug  metals  from  ores.     April  4. 

XU.— FATTY    OIliN,    FATS,  WAXES.   AND    SOAPS. 
Appucatioxs. 

68:25.  Cienthe.  Process  of  making  liuseod  oil  products.* 
March  -J I. 

75til.  Miison,  Gildert  and  Fryer.     Treatment  of  fatty 
or  waxy  bodies  to  facilitate  saponification.     March  28. 
CoMPLSTE  Specification  .Accepted. 

7380  (1900).  Samuel.  .Manufacture  of  soaps,  deter- 
sents,  lubricants,  batching,  candle  stock,  and  the  like. 
April  4. 

XIII.-riCMENTS.  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 

APPLIC.tTIONS. 

tk'i2\».  Strange  and  Pim.  Manufacture  of  white  lead. 
Marih  ly. 

t>7'22.  Meister,  Lucius,  und  Briining.  Manufacture  of 
body  colours.     [Ger.  Appl.,  June  1,   1906.]*     March  20. 

6155.  Ploanis.  Waterproof  paints.  [Ger.  Appl.,  May  2, 
19tKi.]*     .March  2n. 

7351.  Iniray  (Meister,  Lucius,  und  Briining).  jSee  under 
IV. 

ComrLSTi  SPEcrFiCATioK  Accepted. 

8513  (1906).  Hall.  Manufacture  of  distemper  paints. 
Ai>ril   4. 

{B.) — Resins,  Vaunishes. 
Appucations. 

6717.  Guittet.  Driers  for  paints,  varnishes,  and  oils. 
March  20. 

6S43.  Lake  (Lingner).     See  under  XX. 

7482.  Defrance.  Varnish  or  other  vehicle  for  jjaint. 
March  27. 

(C.) — India-Rubber. 

Appucations. 

724*».  Hulx'nhcim.  Drying  india-rubber,  gutta-perclia, 
Ac.     [Ger.  Appl..  Oct.  29,'! 90G.]*     March  26. 

7371.  Wickham.  Apparatus  for  curing  india-rubber.* 
March  26. 

Complete  Specifications  Accepted. 

12,526  (1WJ6).  Boult  (Koncman).  Recovery  of  rubber 
tfr...    ,.,v.(^.,  wa«tc.     March  27. 

"6).  Colombo      (.'ommercinl      Co.      (Dixon). 
'I'..  vea    for    extracting    the    latex    from  rubber 

U««*.     ^larch  27. 

XIV.— TAXNINtJ,  LEATHER,  GLUE,  SIZE,  &c. 
ArpucATio.v. 

IS6(rJ.  E(;ger.  I*rodaction  of  leather  for  insulating 
derthral  cunduita.*     .March   19. 

XVIL— HREWLNr;.    WINES,    SPIRITS,    icv. 
<  own  iirr,  hpECincATio.N.s  .\cceited. 
12,21  '  li«,-w.  and  Went  and  Co.     Chilling  and 

i-"*-  '  '"'   "thfT  U-vcragcH.     April  4. 

1    (Intcrnat.    Malt   Machine    Co.). 
>i  i  irch  27. 


XVIil — FOOLW;    SANITATION.   WA'J  EK 
PURIFICATION;    AND   DIHIXFECTANTS 

(A.) — V<t<)VH. 
ArrucATioxH. 
MB3,  Hdz.     Alimentary  {iroducta.     .March  19. 


tU>3l).  Williams.  Rleaching  and  ageing  cereals.  [U.S. 
Appl.,  .May  IS.  1900.]*     March  19. 

751H).  Boult  (Amer.  Farm  Products  Co.).  Manufacture 
of  butter.*     March  28. 

Complete  Specification  Accepted. 

28,(595  (1900).  Paul  and  Remington.  Manufacture  of 
a  food  or  stimulant  from  yeast.     March  27. 

(J5.) — Sanitation  ;  Wateu  Purification. 
Application. 
6676.  Place.     Bacteria  beds.     March  20. 

Complete  Specifications  Accepted. 

15,771  (190()).  Patterson.  Apparatus  for  purifying 
boiler  feed  waters.     March  27- 

16.890  (1906).  Candy.  Purification  of  water  and  other 
liquids.     April  4. 

18,806  (1906).  Diinkelberg.  A])paratus  for  purifying 
water.     April  4. 

19,728  (1906).  Haddan  (Edsou  Reduction  Machinery 
Co.).  Apparatus  for  reducing  garbage  and  sewage. 
March  27. 

2166  (1907).  ICriiger.  Water  purifying  apparatus. 
March  27. 


XIX.— PAPER,    PASTEBOARD,    &o. 

Application. 

6492.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  variegated  paper.     March  18. 

Complete  Specification  Accepted. 

14,177  (1906).  Monin.  Loading  or  filling  for  use  in 
the  manufacture  of  paper.     April  4. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

8260a  (1906).  Dubosc.  Process  of  oxidising  camphene. 
March  18. 

6731.  Kosters  and  Otteinann.  Manufacture  of  amides 
of  the  higher  fatty  acids.*     March  20. 

6843.  Lake  (Lingner).  Manufacture  of  solid  conden- 
sation products  from  copaiba  balsam.*     March  21. 

Complete  Specifications  Accepted. 

8407  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  new  pharmaceutical  compounds.     April  4. 

13,056  (1906).  Dieyfus,  and  Clayton  Aniline  Co. 
Manufacture  of  bulphonic  chlorides,  sulphonic  bromides, 
and  sulphonic  amides,  and  derivatives  thereof.     March  27. 

24,830  (1906).  Chcm.  Fabr.  von  Heyden.  Manufacture 
of  isoboruyl  esters.     March  27. 

25,864  (1906).  Kuzel.  Production  of  colloidal  elements. 
March  27. 

2586  (1907).  Soc.  Anon.  Etabl.  Poulenc  Freres,  and 
Fourncau.  Prej)aration  of  amino-acid  alcohols  and  their 
derivatives.     A))ril  4. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 
Applications. 

7i.'J2.  M(jult  (S(jc.  dcs  Placiues  et  Pa|)icrs  I'lioto- 
graphiqucs  A.  Liimicre  et  scs  lils).  Manufacture  of 
|)liot()graphi(;    IIImih. *     March   25. 

7217.  Smith  and  Men^ken.s.  Production  of  coloured 
photographs.     [(Jer.  Appl.,  April  6,  1906.]*     March  20. 

XXIL— EXPLOSIVES,     MATCHES,     &c. 
(-'oMPLETE  Specification  Acoepi'ed. 

3  (1907).  Castiglioni.  Igniting  composition  for  tijiping 
matches.     March  27. 
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cock,  B.A.    ..  I  IX. 

R.  S.  Hutton,  D.Sc XL 

B.  LesBing,  Ph.D.,  II.,  III.,  VII. 


C.  A    MitcheU,  I    xiL,  XXIL 
L.A ) 

Barker  North  V.,  XI. 


T.  H.  Pope,  ) 
B.Sc i 


XVI.,  XVII. 
XX.,  XXI. 


Chas.  Salter  . .  |  'xV^XVli! 

M.  J.  Salter XIIL 

F.  Shedden XX. 

A.  Shonk  ..in.,  VIL,  X.,  XL 

W.  P.  Skertchley |^  x¥lil, 

E.  Sonstadt  III.,  VIL,  X.,   XV 

F.  Southerden,  B.Sc.    IX.,  XX. 

A.  B.  Steven,  B.Sc IV.,  V. 

''.  R.  Trotman,  M.A XIV. 

L.J.deWhalley,  B.Sc  ..XVI. 


Birmingham   Section. 

Chairman  :    Percy  F.  Frankland. 

Vice-Cliairmen : 

W.  Waters  Butler,  Frank  E.  Lott,  Alex.  E.  Tucker. 


Committee  : 
Henry  L.  Heathcote.    Frank  Platten. 
Edward  Jackson.      '  T.  Slater  Price. 
R.  S.  Morrell.  I  Harry  Silvester. 

Thos.  Lawton.  Thos.  Turner. 


F.  H.  Alcock. 
Robt.  B.  Batty. 
Wm.  B.  Davidson. 
Alex.  Findlay. 

Hon.  Local  Secretary  and  Treasurer : 
F.  R.  O'Shaughnessy,  Tyburn,  nr.  Birmingham. 

The  following  take  office  after  the  Annual  General  Meeting: — 

Committee:    Keith  Benham.  Adrian  J.  Brown,  P.  F.  Frankland, 

E.  P.  Page. 


Canadian  Section. 


Chairman  :    W.  Hodgson  Ellis. 
fi         Vice-Chairmen : 
M.  L.  Hersey,  A.  McGill,  Harold  Van  der  Linde. 

Committee  : 


J .  H.  Boirman. 
S.  B.  Chadsey. 
W.  P.  Cohoe. 
C.  H.  Heys. 

Hon.  Treasurer 


W.  R.  Lang. 
W.  Lash  -MiUer. 
Jas.  P.  Murray. 
M.  A.  Parker. 


R.  F.  Ruttan. 

F.  J.  Smale 

W.H.  Van  Winckel. 


3.  W.  Bain,  90,  Charles  Street,  Toronto. 

Hon.  Local  Secretary  : 
Alfred  Burton,  44.  York  Street,  Toronto. 

The  following  take  office  after  the  Annual  General  Meeting  :- 
Committee:  C.  F.  Bardorf,  J.  A.  De  Lew,  W'.  L.  Goodwin. 
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[April  30,  1907. 


Liverpool  Section. 

Chainnan  :    J.  T.  Coaroy. 
Viet-Chairman  :    Eustace  Carey. 


J.  Campbell  BrowTj. 
▲rthor  Carev. 
H.  E.  D*vi«. 
T.\G.  Doonan. 

Boh. 


Committee  : 
(r.  ir(i/»ii;i  tiratj. 
C.  LoH'jHtt  Htg^im 
Max  Muspratt. 
H.  J.  L.  Kawlins. 


W.  H.  lloberts. 
Alex.  Watt. 
\V.   Collingwood 
Williams. 


Treasurer  :    W.  P.  Thompson. 
Hon.  Local  Secretary  : 


W.  B.  Hardwick.  IS,  BaUria  Buildings.  Hackins  Hey,  Liverpool. 

The  (oUowing  take  office  after  the  Annual  General  Meeting: — 

Committee:  \Vm.  Kamsay,  J.  M.  Taylor. 


London  Section. 


Chairman  :    R.  J.  Friswell. 
Vice-chairman  :   J.  Lewkowitscb. 


jr.  J.  Reran. 
E.  G.  Caiman 
M.  O.  Fonter. 
O.  C.  Joaea. 
C.  A.  KeaM. 


Committee  : 
A.  R.  Ling. 
G.  T.  Morgan. 
Ji.  £.  H.  Seirlands. 
}Vm.  Pearce. 
iValter  F.  Raid. 


A.  Gordon  Salamon. 
P.  Schidrowitz. 
F.  Napier  Sutton. 
Thos.  Tyrer. 


Hon.  Local  Secretary. 
Julian  L.  Baker,  Stainesbury  Holt,  Kingston  Road,  Staines. 

The  following  take  oifice  after  the  Annual  General  Meeting: — 

CommMet:    A.    R.    Clapp,    T.    C.   Cloud,    W.    R.   Hodgkinson, 

£.  Grant  Hooper,  R.  Messel. 


Manchester  Section. 


Chairman  :    O.  H.  Baiiey. 
rice-Chairman  :    K.  E.  Marlcel. 


H.  B<nley. 
Wm  Burton. 
W.  H.  Coleman. 
J.  Ontman. 


Committee : 
H  .  li.  hart. 
R.  S.  Hutton. 
W.  E.  Kay. 
H.  Levinstein. 


H.  Morris. 
W.  J.  Pope. 
H.  Porter. 
T.  Stenhouse. 


Hon.  Local  Secretary  : 
Jnliot  HObner,  Ash  Villa,  Cheadle  Hulme,  Cheshire. 

The  following  take  office  after  the  Annual  General  Meeting : — 
M  .-  K.  E.  Markel;    Contmittee  :   J.  Allan,  G.  H.  Bailey, 
G.  H.  Clayton,  G.  J.  Fowler,  B.  Hart,  E.  Knecht. 


Newcastle  Section. 


p.  p.  Bedaoo. 
eOmood  HUme* 
W.M.  H.HvUkinqt. 
jr.  B.  Martin. 


Chairman:    II.  Louis. 
Vie*-Chairman  :    J.  T.  Dunn. 
Committee  : 
John  Pattinson.  J.  A.  Smythe. 

C.  J.  Potter.  W.  H.  Sodeau. 

Geo.  Si«»on.  A.  SpiUer. 

Harry  Smith.  C.  E.  Stuart. 

Hon.  Local  Secretary  and  Treasurer  : 
T.  C.   Garrett,   Armstrong  College,   Newcastle-on-Tyne. 

The  (oOowing  Uke  office  after  the  Animal  General  Meeting: — 
Ckmirman:  5.  H.  Martin:    V ice- Chairman,  H.  Louis;    Committee: 
AH.  A OhBMU.  J . I. I;uan.  A.Sbort;  Hon.  Tretuurer:  J.A.Smythe. 

New  England  Section. 


aB.BortM<l. 
Ouafclj  L.  Cabot. 
IT.  A.  Oallup 
A    r  //oM« 
Lmmrenft  .*<    JnmtM. 


Commutes  : 
J.  »  .  h,rrlanit 
L    A    itlnry. 
Kdu  .  h    I'rnrrr. 

W.  C.  Robinson. 


Ilr:nry  U'j^rard. 
I  .■    /'.  E.  Alteaux. 


^  Charles  R.  Sanger. 
•/■.  //    Thorp. 

W.  H.  Walker. 

II    ./    Webber. 


Bern.  Local  Treasurer  :    Robert  W.   Nefl.  22,   India  Square. 
Boaton.  MaM.,   U.S.A. 
Bm*.  Loeal  Serretary 
A.  A.  Chitta.  Box  llta,  Boaboo.  Maw.,  U.S.A. 

The  toUowtac  Uke  oAce  aftr  the  Annual  (;>neral  Meeting:— 
Ckttrmwm  :  F.  E.  Att«^aiix:   ('•mmMtf :  R   L  ( lia*e.  A.  Y.  Davison 
H.   8    Imrkworth.    W.    1»     Hartnlwrrn-.    John   C.   Uebden' 
HeoTT  Howard.  W.  H.   Parkw,  Y.  T.  Walsh.  | 

5.B. — The  DaiD««  In  Ualiea  are  thoae  of  Members  of  ('ommlttees  wbo 


New  York  Section. 


Chairman  :    Geo.  C.  Stone. 
Vice-Chairman  :  Maximilian  Toch. 


C.  Baskerville. 
Howard  B.  Bishop. 
V.  Coblentz. 
Francis  ]i.  Dodge. 
J.  B.  F.  Herreshoff. 


Committee  : 
A.  C.  Humphreys. 
Geo.  F.  Kuuz. 
E.  G.  Love. 
R.  W.  Moore. 


T.  J.  Parker. 
A.  Plaut. 
G.  A.  Prochazka. 
W.  E.  Rowley. 


Hon.  Treasurer :  Frank  C.  R.  Hemingway. 

Hon.  Local  Secretary  : 
H.  Schweitzer,  128,  Duane  Street,  New  York,  U.S.A. 


Nottingliam  Section. 

Chairman  :  J.  M.  C.  Paton. 
Vice-Chairman :   J.  T.  Wood. 


L.  Archbutt. 
S.  F.  Burford. 
F.  J.  R.  Carulla. 
R.  M.  Caven. 


Committee : 
H.  S.  Garry. 
J.  Golding. 
F.  Stanley  Kipping. 
O.  Quibell. 


3.  O'SulUvan. 
G.  J.  Ward.  ' 
J.  White. 


Hon  Treasurer :    S.  J.  Pentecost,   Sherwood  Rise,  Nottingham, 

Hon.  Local  Secretary : 
S.  R.  Trotman,  King's  Walk  Chambers,  Nottingham. 

The  following  take  office  after  the  Annual  General  Meeting  : — 

Chairman:     O.    Quibell;      Vice-Chairman :    J.    M.    C.    Paton; 

Committee:  T.  F.  Harvey,  T.  H.  Lloyd,  J.  T.  Wood. 


Scottisli  Section. 


R.  M.  Clark. 
W.  S.  Curphey. 
L.  Dobbin. 
Jas.  Faill. 
J .  Arnold  Fleming. 
Jno.  S.  Ford. 


Chairman :    J.  S.  Macarthur. 

Vice-Chairman :    Thos.  Gray. 

Committee : 
I    R.  Hamilton. 
!    F.  W.  Harris. 

G.  G.  Henderson. 

J.  Falconer  King. 

Jas.  McLeod. 


T.  L.  Patterson. 
David  Perry. 
D.  J.  Playlair. 
R.  T.  Thomson. 
Chas.W.  Townsend. 


Hon.  Secretary  and  Treasurer : 
Chas.  E.  Fawsitt,  The  University,  Glasgow. 

The  following  take  office  after  the  Annual  General  Meeting: — 

Committee :    A.    Campion,    Jas.    J.    Dobbie,    Harry    Dunlop, 

C.  F.   Ratcliffe. 


Sydney,  N.S.W.,  Section. 


Chairman:   R.  Greig  Smith. 

Vice-Chairman  :    A.  Liversidge. 

Committee  : 

L.  Meggitt.  J.  A.  Schofleld. 

Jas.  M.  Petrie.  !    H.  G.  Smith. 

A.  A.  Ramsay.  i    T.  Steel. 


W.  A.  Dixon. 
V.  EUiott. 
G.  Harker. 
G.  C.  Jophn. 

Hon.  Local  Secretary  and  Treasurer : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.8.W. 


Yorkshire  Section. 


J.  E.  Bedford. 
B.  A.  BurreU. 
E.  M.  ChapUn. 
8.  H.  Daviea. 


H.  R.  Procter. 
G.  E.  Scott-Smith. 
G.  W.  Slatter. 
A.  Smilhells. 


Chairman :    F.  W.  Branson. 
Vice-Chairman  :    Thorp  Whi taker. 

Committee  : 
J.  Garfield. 
H.  R.  Hirst. 
W.  McD.  Mackey. 
I    B.  North. 
Bon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  East  Parade,  Leeds. 

The  following  take  office  after  the  Annual  General  Meeting : 
Vice-chairman:     A.     G.     Pcrkin ;     Committee:     W.    A.    Bone, 
W.   M.   Gardner,   W.   Basil   Hill, 
retire  from  their  respective  offices  at  the  end  of  .the  current  oeMion. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday,  July  10,  and  following  days.  Full 
particulars  will  appear  later. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
By-laws,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
will  retire  from  their  respective  offices  at  the  forthcoming 
Annual  Meeting. 

Sir  Boverton  Redwood  has  been  nominated  to  the 
office  of  President,  under  Rule  8  ;  Prof.  Percy  Frankland, 
Mr.  C.  C.  Hutchinson  and  Jlr.  Walter  F.  Reid  have  been 
nominated  Vice-Presidents  under  Rule  8 ;  and  Mr. 
Eustace  Carey  has  been  nominated  a  Vice-President 
under  Rule  11.  Prof.  W.  R.  Hodgkinson  has  been 
nominated  an  ordinary  member  of  Council  under  Rule  17  ; 
and  the  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective 
offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  ordinary  members 
of  the  Council.  Forms  for  this  purpose  can  be  obtained, 
on  application,  from  the  General  Secretary. 

Extract  from  Rule  18. — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  members  of  the 
Society,  who  are  not  in  arrear  with  their  subscriptions, 
and  by  the  nominee,  nor  unless  it  be  received  bj-  the 
General  Secretary  at  the  Society's  office,  not  later  than 
the  last  day  of  May  prior  to  the  commencement  of  the 
Annual  General  Meeting,  at  which  the  election  to  which 
the  nomination  refers  is  to  take  place.  Nor  shall  an\- 
such  nomination  be  valid  if  the  person  nominated  be 
ineligible  for  election  under  By-laws  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 


London  Section. 

THE    ALLEN-MAR QUARDT     PROCESS     FOR    THE 
ESTIMATION    OF    HIGHER    ALCOHOLS. 


BY    E.    A.    MANN   AND    C.    E.    STACY. 


This  J.,  Dec.  15,  1906,  p.  1125. 
Errata. 

Page  1125,  col.  2: — In  Table  I,  for  "Barium  hydroxide 
required  for  mineral  acid  in  organic  acid,"  read  "  Barium 
hydroxide  required  for  organic  acid." 

Footnote  should  read — "  By  the  formula  x—  .  .gnu 


Meeting  held  at  Burlington  House,  on  Monday,  March  4, 
1907. 


SIR.    R.    J.    FRISWELL   IN   THE    CHAIR. 


Prof.  C.  V.  Boys,  F.R.S.,  exhibited  his  gas  calorimeter 
and  explained  its  working.     (See  this  Journal,  190(5,  234.) 

Discussion. 

Mr.  Arthur  H.  Lymn  asked  whether  the  water  which 
was  always  at  the  bottom  of  the  calorimeter  would  not 
get  rather  hot  if  estimations  were  taken  every  ten 
minutes  over  twenty-four  hours,  and  thus  cause  loss 
of  heat.  Had  Prof.  Boys  used  this  apparatus  for  producer 
gas,  and  how  had  it  compared  with  older  instruments, 
and  with  the  calorific  values  worked  out  from  a  careful 
analysis  of  such  gas  ? 

Dr.  H.  G.  CoLMAN  said  there  existed  a  rough  instrument 
for  controlling  the  illuminating  power  of  the  gas,  but 
that  property  was  getting  every  day  less  and  less  important, 
whilst  the  calorific  power  was  becoming  moio  important, 
and  some  instrument  was  required  to  record  the  calorific 
power  of  the  gas   as   it   was   being   manufactured.     He 


had  never  used  Prof.  Boys'  calorimeter,  although  he  had 
made  many  hundreds  of  tests  with  Junkers'  calori- 
meter, which  was  a  very  excellent  instrument,  but  pos- 
sessed certain  disadvantages,  notably  the  difficulty  in 
reading  the  thermometers  and  of  examining  every  part 
of  the  instrument.  A\'ith  Prof.  Boys'  calorimeter  all 
this  was  altered.  With  regard  to  corrosion,  the  arrange- 
ment suggested  appeared  excellent,  but  he  had  no  trouble 
in  that  respect  with  Junkers'  calorimeter. 

!Mr.  R.  Threlfall  said  that  testing  calorimeters  was 
a  very  difficult  matter,  and  he  might  say  that  Prof.  Boys 
would  not  have  done  any  good  by  using  hydrogen,  because 
the  distribution  of  temperature  in  the  instrument  would 
not  be  the  same  as  when  gas  was  used,  and  therefore 
the  loss  would  be  different.  It  was  necessary  to  use 
fuel  very  similar  to  that  on  which  the  calorimeter 
was  to  work  in  order  to  make  a  test.  Coal  gas  could  not 
be  used,  as  its  calorific  power  could  not  be  calculated 
sufficiently  closely. 

Prof.  Clowes  said  that  the  staff  of  gas  examiners  of 
the  London  County  Council  had  been  daily  using  twenty 
of  the  new  calorimeters  for  nearly  a  year.  The  gas 
examiners  had  found  the  working  simple  and  easy,  and 
had  at  once  furnished  by  its  means  satisfactory  and  trust- 
worthy results. 

Prof.  Boys,  in  reply,  said  the  heating  of  water  in  the 
base  of  the  calorimeter  was  provided  against  by  the 
circulation  through  it.  He  had  never  had  the  oppor- 
tunity of  using  it  with  producer  gas,  but  he  had  used  it 
with  hydrogen  burning  8  ft.  an  hour  instead  of  the  usual 
5  ft.  an  hour  as  with  ordinary  coal  gas,  and  with  that  it 
worked  exceedingly  well.  He  had  compared  it  with  the 
Junkers  instrument  in  this  way.  In  the  first  place,  the 
calorific  value  varied  during  the  course  of  a  day,  but  not 
very  rapidly,  and  he  had  taken  alternative  tests  in  the 
Junkers  and  his  own  instrument  set  up  side  by  side.  He 
repeated  that  operation  at  various  intervals,  and,  as  far 
as  the  small  variations  which  occurred  would  permit 
an  opinion,  the  two  sets  of  values  were  concordant,  and 
he  could  not  say  which  on  the  whole  gave  the  higher 
results.  He  attempted  on  one  or  two  occasions  to  produce 
pure  hydrogen,  but  was  never  successful.  There  was  a 
difficulty  in  producing  hydrogen  in  a  chemical  laboratory 
at  the  rate  of  10  ft.  an  hour  for  any  length  of  time.  He 
was  glad  to  hear  what  Dr.  Colman  said  about  the  absence 
of  corrosion  in  the  Junkers  calorimeter  ;  the  inside  of 
some  of  these  instruments  which  had  been  in  use  for 
some  time  showed  very  bad  corrosion.  He  had  had  one 
of  his  own  instruments  in  daily  use  for  nearly  a  year 
in  one  of  the  official  testing  places,  in  which  practically 
no  corrosion  had  taken  place  ;  the  fine  wire  was  still 
quite  clean,  no  doubt  on  account  of  the  preventive  action 
of  the  very  dilute  sodium  carbonate  in  which  the  instru- 
ment rested  between  the  tests. 


FOUR  YEARS'  EXPERIENCE  IN  MEASURING  AND 
TESTING  PRODUCER  GAS. 

BY   R.    THRELFAIi,    F.R.S. 

An  essay  on  the  "  Motion  of  Gases  in  Pipes,"  by  the 
author  of  the  present  commimication,  was  read  before 
the  Institution  of  Mechanical  Engineers  in  1904 
(Proc.  Inst.  Mech.  Eng.,  1904,  p.  245).  The  "  Testing 
of  Electric  Generators  by  means  of  Measured  Currents  of 
Air  "  was  the  subject  of  a  communication  to  the  Insti- 
tution of  Electrical  Engineers  in  Nov.,  1904.  A  paper 
on  "  A  Static  Method  of  comparing  the  Densities  of 
Gases "  is  printed  in  Roj-al  Society  Proceedings,  1906 
(A.  77,  542). 

The  object  of  this  communication  is  to  give  some 
account  of  four  years'  experience  in  the  application  of 
the  principles  laid  down  in  the  above-mentioned  papers 
to  the  measurement  and  testing  of  large  quantities  of 
producer  gas. 

Some  notes  on  mea.suring  fluctuating  or  intermittent 
gas   .streams — such,    for   instance,    as   are   taken   by   gas 
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engines    and   thi»   continiiou''   rooordinj;   of   the   cnloiific 
poww|of   jvt^ucer   gas   and   other   related  matters,  are 
includwi  in  the  pre«iont  ooninuuiication. 

It   is  consi.li>red    that   a    rt.tunit    of   the   principles  of 
Pilot  !    '  1  Kurenieut  may  save  trouble  in  referring 

to  th<  '  .'s  of  the  Engineering  Societies — which 

lie  ratL..^.  ...  ..u-  the  gi>neral  scope  of  reading  of  many 

works"  chemists. 


Fin.   1. 

Thefapparatus  used  by  the  author  is  illustrated  diagram- 
ma  ticaliy  in  Fie.  1.  The  j)art  of  the  tube  ending  at  D 
m  termed  the  facing  gauge  or  "  Pitot  "  tube  ;  tlie  member 
Ofwning  at  K  is  called  the  side  gauge.  The  Pitot  facing- 
ftaofe  »a.s  first  described  by  Pitot  in  Memoires  (Histoire) 
de  TAcadeinie.  1732,  pp.  103  and  303.  By  ob.'^erving  the 
ri«e  of  level  in  an  open  L -shaped  facing  gauge,  Pitot 
inearared  the  velocity  of  the  River  Seine  between  the 
Pont  Xeuf  and  the  Pont  Royal,  and  made  it  1050  toises 
per  hour.  In  hia  second  paper  Pitot  describes  an  experi- 
ment m  which  the  facing-gauge  was  passed  through  the 
bottom  of  a  boat,  and  here,  of  course,  a  side-gauge  had 
aim  to  Ije  employed.  This  experiment  must  have  failed, 
for  con.xiderable  suction  mu'-t  have  been  set  up  in  the 
«»de  g*xisn  as  Pitot  arranged  it,  and  he  does  not  appear 
to  h«v«*  b»^n  aware  of  the  fact.  Pilot's  theory  of 
the  ri.v  of  water  in  the  vertical  column  of  the  facing- 
gange  it  mmply  that  the  water  will  rise  to  such  a  height 
aa  would  be  necessary  to  give  a  velocity  of  efflux  equal 
to  the  Telocity  causing  the  rise.  In  the  case  of  a  friction- 
lea*  fluid  this  is  given  by  Toricclli's  theorem  V=  \/2gh[ 
( I )  where  V  in  the  velocity,  g  the  acceleration  due  to  gravity, 
and  A  the  height  to  which  the  water  rises.  If  P  be 
the  preanire  intenirity  corresjwnding  to  the  height  of  a 

p 
eolomn.    A,  we  bare  As-      (2),  where  p  is  the  den.sitv 

PR 
of  the  water  or  other  fluid;  substituting  for  h  in  (1) 
'  2P 
—  (3),  the  form  the  equation  takes  in  gas  measure- 
ment. If  we  can  regard  a  gas  as  a  :icti  nless  fluid 
Equation  (3)  undoubtedly  will  apply  ?o  a  eas  stream, 
bat  fra«ea  are  v»t>'  far  from  lieing  frictionies«  fluids,  and 
it  waa  therefore  a  |f>L'itimate  qufhtion  ;i!'  ^o  whether  the 
formula  quoted  drje^  m  iiractice  sufficiently  approximate 
to  tb«»  Actual  r<-Utir,n  of  th**  values  in  un*  streams.  In 
rtrrlfT  to  answf-r  thi^i  qucntion.  or  inde -d  moke  any  prac- 
tical nae  of  thf  f'.rrnula.  we  have  to  devise  some  means 
Sf  ™^  ■  '"ty.  P,  nj.,  the  excess  of  jtressure 

•••  T  "'Jfo  by  thf  (fas  velocity  over  and 

»i>on  l.if  •  .,ri  the  gas  at  the  mouth 

"^   tfc"    (!■"■  ninafion    of    the    static 

pcaara  in  i  -  < mt,  by  no  means  easy; 

It  f,  m  fact,  a  diftirultv  of  v.nic  ttaridinj;,  and  incon- 
renienred  Regnault  in  his  investi|;atir>n  of  the  sjiecific 
bMt  of  air.     Fjg.  I   •howa  a  device  attributed  by  Prof. 


■-nI 


Unwin  to  Dujire  (Theorie  Meclianique  dolaChaleur,  1869). 
The  gauge  tube,  wliich  i.s  intended  to  iudicato  the  static 
pressure,  terminates  in  a  tlange  a  good  many  times  the 
diameter  of  the  opening.  For  some  reason  which  is  un- 
Imown.  except  in  general  terms,  this  mouthpiece  gives  a 
pressure  only  very  slightly  less  than  the  static  pres.sure 
at  the  opening — possibly,  when  the  flange  is  large  enough 
compared  with  the  opening,  the  actual  static  pressure 
itself.  It  is  desiiable  to  form  a  clear  concept  at  the 
outset  of  the  theoretical  conditions  to  bo  satisfied.  In 
order  that  the  formula  may  apply  with  rigour,  the  fluid 
must  be  frictionless,  and  the  static  pressure,  as  well  as 
the  Pitot  tube  jiressure,  must  be  ascertained  for  a  definite 
point  in  the  stream — not  the  Pitot  tube  pressure  at  one 
point,  and  the  static  pressure  at  another,  as  shown  in  the 
diagram.  Now  in  the  practice  of  gas  measurement  it  is 
not  jjossible  to  realise  the  ideal  conditions  exactly  ;  it  is 
obviously  impossible  to  have  two  gauge  tubes  occupying 
the  same  space  at  the  same  time,  and,  moreover,  what  is 
required  is  the  velocity  of  the  undisturbed  stream,  not  the 
velocity  of  a  stream  whose  velocity  distribution  is  modified 
by  the  presence  of  the  gauges  themselves.  An  investi- 
gation into  the  validity  of  Equation  (3)  therefore  becomes 
an  investigation  as  to  how  far  the  equation  may  be 
employed  when  the  conditions  postulated  by  it  are 
departed  from  to  the  extent  necessitated  by  practical 
considerations.  A  bibliography  of  the  subject  is  given 
by  the  author  Hoc.  cit.),  but  reference  will  here  be  made 
only  to  the  investigation  made  by  Dr.  Stanton  at  the 
National  Physical  Laboratory,  "  On  the  Resistance  of 
Plane  Surfaces  in  a  Uniform  Current  of  Air,"  Proc.  Inst. 
Civil  Eng.,  Vol.  156(1903—1904),  and  to  the  experiments 
described  by  the  author  {loc.  cit.}.  In  Dr.  Stanton's 
experiments,  where  air  currents  only  were  in  question, 
it  was  possible  to  use  very  small  gauges  ;  in  the  author's 
trials  gauges  large  enough  to  work  in  gas  containing  tar 
were  employed.  Dr.  Stanton  determined  the  velocity  of 
his  air  stream  by  an  ingenious  appliance,  while  the  author 
actually  measured  the  velocity  with  which  pufi's  of  smoke 
were  carried  down  a  gas  main.  The  result  of  these  trials 
can  best  be  stated  by  writing  the  Equation  (3)  in  the  form, 


V 


=  K^^w 


here  K  is  regarded   as   a  constant   to   be 


determined.  Both  investigations  showed  that  the 
velocity  is  rigorously  proportional  to  the  square  root  of 
the  Pitot  tube  pressure,  so  it  is  only  a  question  of  the 
constant. 


02    fham. 


Fia.  2. 


By  means  of  the  gauge  shown  in  Fig.  2,  Dr.  Stanton 
obtained  a  value  for  K  of  1  -03,  while  the  author,  using 
a  half-inch  brass  tube  for  the  facing  gauge,  and  a  side 
gauge  with  a  flange  of  about  ten  tube  diameters,  obtained 
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a  v.alue  of  0*974.  In  the  author's 
experiments  the  ideal  conditions 
were  further  departed  from  than 
in  Dr.  Stanton's,  for  the  former 
placed  his  flanged  gauge  close  to 
the  wall  of  the  pipe  in  the  cross 
section  containing  the  facing  gauge 
entrance. 

In  practical  gas  measuring,  it  is 
often  convenient  to  make  the  side 
of  the  pipe  do  duty  as  the  flange, 
i.e.,  use  a  side  gauge  consisting 
merely  of  a  tube  screwed  into 
the  side  of  the  gas  main  and 
carefully  adjusted  so  as  not  to 
project  beyond  the  walls ;  the 
arrangement  is  shown,  incidentally, 
in  Fig.  3.  In  this  case,  the 
constant  is  about  1  per  cent, 
higher — say  -985.  It  is  to  be 
noted  that  any  defect  in  the 
action  of  the  flange  or  its  equivalent 
tends  to  make  the  constant  too  low 
by  increasing  the  value  of  P  beyond 
its  Pitot  tube  maximum.  How  Dr.  Stanton  came  to 
obtain  a  value  so  high  as  1  -03,  the  author  is  imable  to 
surmise,  unless,  as  Dr.  Stanton  suggests,  it  is  associated 
with  the  form  of  facing  gauge  employed. 

The  matter  of  the  applicability  of  the  formula  has  been 
dwelt  upon  at  some  length,  for  it  is.  of  course,  fundamental, 
and  many  chemists  have,  or  used  to  have,  a  profound 
distrust  of  Pitot  tube  measurements.  This,  in  the  author's 
opinion,  is  due  to  confusion  between  the  Pitot  tube  used 
as  above  described,  and  used  in  connection  with  a  side 


Fig.  4. 


W^ 


gauge,  arranged  to  give  as  much  "  suction  "  as  possible, 
is  in  the  Swan  or  Fletcher  type  of  gauge.     A  gauge  of  this 


Fig.  3. 

also  largely  influenced  by  any  kind  of  deposit  which  may 
form  at  the  mouth.  There  is,  also,  at  present  no  theoi'etical 
treatment  of  the  problem  available,  nor  is  the  suction 
rigorously  proportional  to  the  square  of  the  gas  velocity. 
The  great  merit  of  the  Pitot  tube,  pure  and  simple,  is  that 
it  is  very  insensitive  in  its  indications  to  variation  of  form. 
Thus,  of  two  Pitot  tubes— one  funnel-shaped,  with  thin 
edges,  and  the  other  in  the  form  of  an  almost  capillary 
tube,  with  thick  walls — only  a  few  per  cent,  difference 
was  observed  in  the  pressure  recorded. 

The  drawback  to  the  use  of  the  Pitot  tube  for  accurate 
measurements  in  such  cases  as  occur  in  producer  gas  mains, 
is  that  the  pressure  differences  to  be  observed  are  generally 
of  the  order  of  from  one  half  a  mm.  of  water  to  3  or  4  mm. 
The  author  claims  to  have  been  fortunate  enousrh  to  have 
been  able  to  make  some  advance  in  apparatus  for  this 
kind  of  measurement.  Many  years  ago,  Sir  J.  W.  Swan 
devised  an  elegant  manometer  for  the  estimation  of  small 
pressure   differences,    but   at   the   same   time   a   form   of 


Fig.  o. 


kind,  Fig.  4,  was  thoroughly  examined  by  the  author, 
who  at  one  time  hoped  to  be  able  to  make  use  of  it,  and 
so  obtain  the  advantage  of  the  higher  pressure  difference 
obtainable.  The  insuperable  objection,  however,  is  that 
the  amount  of  suction  set  up  in  such  a  side  gauge  is  very 
sensitive  to  slight  displacement  of  the  gauge  tube,  and  is 


apparatus  liable  to  considerable  capillary  and  refraction 
errors,  which  render  it  unsuitable  for  observation  of  a  total 
pressure  difference  of  the  order  of  1  mm.  The  author's 
home-made  apparatus  is  showTi  in  Fig.  5,  and  the  Cam- 
bridge Scientific  Instrument  Co.'s  version  of  the  same 
affair  in    Fig.  G.  which  the  author  finds  more  convenient. 
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Fig.  6. 


Tlteae  instruments  are  termed  micro-manometers,  and  are 
the  standards  to  which  the  working  instruments  are 
refwwd.  The  latter  are  illustrated  in  Fig.  7 — representing 
the  original  home-made  instrument.  Messrs.  Chamberlain 
And  Hookhaiu  make  an  improved  instrument  on  the  same 
lioca,  tut  it  has  not  been  thought  necessary  to  illustrate  it- 


The  instruments  as  figured  infp  are  those  actually 
emploj'ed  in  practice — the  author  has  in  constant  use  over 
a  dozen  of  them,  with  ranges  varying  from  Omm.^to 
0-1  mm.,  to  0  mm.  to  1  cm.  water  pressure.  It  will  be 
noted  that  the  scale  is  not  equally'divided — the -divisions 
are  arranged  so  that  one  can  read  numbers  proportional 


1  0  9  12  /,. 


Fig.  7. 
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to  the  velocity  of  the  gag  in  the 
pipe  on  which  the  gauge  is  being 
used.  These  numbers  are,  of  coiurse, 
proportional  to  the  square  roots 
of  the  displacements  of  the  bell, 
which  are  themselves  proportional 
to  the  pressure  differences  acting. 
These  instruments  are  called  stream 
gauges,  and  have  proved  of  great 
service  in  measuring  the  rate  of 
delivery  of  gas  to  various  processes, 
as  \\ill  be  seen  below. 

A  recording  stream  gauge,  Fig.  8, 
has  also  been  made  which  worked 
very  well  with  only  1  or  2  mm.  water 
pressure.  The  principle  of  having 
the  paper  record  ruled  in  a  manner 
similar  to  the  division  of  the  dial 
was  adopted  :  the  intervals 
between  the  lines  on  the  paper 
are  not  equal,  but  are  arranged 
at  such  distances  apart  that  the 
velocity  (or  delivery)  can  be  read 
direct.  An  important  part  of 
this  [instrument  was  a  device  for 
accurately  ruling  the  paper. 

The  problem  of  making  a 
satisfactory  gas  meter  operated  by 
forces  of  1  or  2  mm.  of  water 
pressure  only  is  obviously  one  of 
some  difficulty.  The  principle  finally 
adopted  is  that  of  causing  the 
counting  train  to  move  across  a 
disc  kept  in  rotation  by  means  of 
a  clock — the  motion  being  made 
proportional  to  the  square  root 
of  the  pressure  difference.  The 
pressure  difference  operates  a 
bell,  which  tilts  a  balance  arm,  and 
the  tilting  is  opposed  by  a  coimter- 
poise  dipping  into  a  liquid,  so  that 
of  the   beam   is   proportional   to   the 


the  ang\ilar  motion 
gas   velocity.     The 


Fia.  8. 
Recording  stream  gauge. 


.  Fig.  9. 

integrating  roller  operating  the  counting  train  is  carried 
by  rafts  floating  on  oil,  and  thus  allowing  a  practically 
frictionless  motion — the  necessary  pressiu-e  of  the  roller  on 
the  disc  being  capable  of  easy  and  minute  adjustment.  It 
has  been  found  that  there  is  no  inconvenience  in  winding 
a  clock  once  a  week,  and  the  self-winding  clocks  originally 
adopted  have  been  discarded. 

The  arrangement  of  the  meter  will  be  sufficiently  indicated 
by  Fig.  9.  This  meter  has  worked  now  with  perfect  satis- 
faction for  several  years,  as  will  be  showTi  below.  The 
first  meter  constructed  by  the  author  and  used  in  practice 
for  over  a  year  was  on  a  different  pi  inciple.  The  pressure 
difference  was  applied  to  a  bell  which  hung  from  the  arm 
of  an  electric -dynamic  balance,  simUar  to  Lord  Kelvin's 
ampere  balances.  The  ciirrent  passing  in  the  balance  was 
automatically  adjusted  by  the  instrument,  so  as  to  keep 
the  force  due  to  the  Pitot  tube  pressure  difference  always 
exactly  compensated  by  the  electro-dj-namic  force.  The 
cm-rent  itself  was  of  course  provided  from  the  lighting 
circuit  and  passed  through  an  ampere  hour  meter.  As  the 
electro-djTiamic  force  is  proportional  to  the  square  of  the 
current,  and  the  operating  pressure  difference  from  the 
gauge  tubes  is  proportional  to  the  square  of  the  gas  velocity, 
it  is  clear  that  the  record  of  the  ampere  hour  meter  is 
proportional  to  the  gas  delivered,  and  the  ampere  hour  meter 
can  be  graduated  in  cubic  feet  of  gas.  The  balance  worked 
well  over  long  ]^)eriods,  but  it  took  some  attention,  and  has 
therefore  been  entirely  superseded  by  the  form  illustrated, 
which  takes  no  more  attention  than  any  other  gas  meter — 
except  the  weekly  clock  winding. 

The  only  factor  remaining  in  Equation  (3)  for  considera- 
tion is  the  density  of  the  gas.  This  may  of  course  be 
determinetl  from  analysis  or  by  weighing,  but  the  author 
has  foimd  that  a  very  convenient  method  is  to  determine 
the  difference  between  the  density  of  the  gas  and  the 
density  of  air  by  a  static  method.  The  accuracy  of  the 
micro-manometer  renders  this  a  possible  and  simple  opera- 
tion. Fig.  10  illustrates  the  arrangements  actually 
employed,  and  Fig.  11  the  principle  mvolved— which  is 
merely  that  a  column  of  producer  gas  of  sufficient  height 
produces  a  pressure  measurably  different  from  that  produced 
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by  a  etdunm  of  air  of  the  same  height  Using  columns  of  gas 
and  air  (oont«int<d  in  eom]x>sition  piix's)  m  an  iron  pij^ 
throuch  which  water  ikis^hI— and  about  -20  ni.  long- 
it  was%h#wn  ^Kov.  Soc.  PrtK-  A..  77.  542)  that  the  sensitive- 


ness of  the  method  is  sufficient  to  show  the  diiTorence 
between  "  atmospheric  "  and  "  chemical "  nitrogen — 
whoso  densities  dilTcr  by  about  1  part  in  2100.  The  static 
method  has,  however,  a  sensitiveness  of  about  1   part  in 


-—WATER     -A^ 


•^-WAT£R    -    - 
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5000,  and  is  for  a  chemical  works  an  easier  experiment 
than  determining  density  of  gases  to  anything  Uke  this 
accuracy  by  weighing. 


Data  were  h  =  0-3458  cm.  c  =  0-9987  grm/cc.     H  = 
1956'8  cm.     Barometer,  reduced  to  0^  C,    =   748*6  mm. 
Temperature  uniform  throughout  at  18°  C. 
^_  0-3458 


0-9987 


=  0-0010185. 
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Fig.  11. 


Diagram  illustrating  static  determination   of  relative  gas 
densities. 


It  may  be  added  that  in  an 
experience  of  experimental  work 
now  extending  over  more  than 
thirty  years,  the  determination  of 
relative  densities  by  the  above 
method  was  actually  the  first  case 
the  author  ever  had  of  an  experi- 
ment succeeding  perfectly  at  the 
first  attempt.  In  filling  the  column 
with  a  gas  lighter  than  air,  the  best 
way  is  to  displace  the  air  down- 
wards, for  then  much  less  gas  is 
required  to  wash  out  the  pipe. 
The  calculation  is  ver}'  easy. 

Let  H  be  the  vertical  distance 
between  the  free  ends  of  the 
columns  and  the  undistm-bed 
manometric  surface,  h  the  dilier- 
ence  of  level  of  the  liquid  in  the 
two  branches  of  the  manometer,  o 
the  density  of  the  liquid,  pj  and  pg 
the  densities  of  the  gases  in  the  two 
columns  respectively  —  neglecting 
very  small  corrections — H  being 
many  times  h, 

In  an  experiment  on  producer 
gas  of  the  Mond  variety,  twenty 
settings  of  the  micro-manonietei- 
were  nia'je  showing  an  error  of  a 
single  setting  as  0*0034  mm. 


po  =0-001195       .„„„.  ,^.,..^ 
' -  19ob  b 

or,  reduced  to  0°  and  760^,  0-001 10-2  grm.  per  c.c. 

Ordinary  commercial  analysis  led  to  a  value  for  po  of 
0-001089  at  0°  and  760'  mm.  It  is  interesting  to  note 
that  careful  analysis  several  times  repeated  will  give  a 
result  so  near  to  the  true  value.  It  is  easy  to  arrange  a 
recording  apparatus  showing  the  difterence  of  the  density 
of  any  particular  gas  and  air  on  the  above  principle,  and 
with  the  great  advantage  that  the  force  available  for  pro- 
ducing a  record  may  be  made  almost  as  great  as  one  pleases  ; 
and  this  without  affecting  the  time  required  for  a  record. 
The  manometers  are  replaced  for  the  purpose  of  recording 
by  a  couple  of  spring  bells  or  equivalent  float  manometers, 
and  the  recording  lever  is  operated  directly  from  them. 
The  passage  of  gas  do«Ti  (or  up)  the  gas  column  being 
mechanically  interrupted  diu-ing  the  period  of  recording : 
a  simple  arrangement  of  tilt  bucket  supplied  by  a  minute 
stream  of  water  will  occur  to  anyone  who  considers  the 
matter.  It  was  suggested  to  the  author  by  Sir.  H. 
Darwin.  It  must  be  an  advantage  in  some  cases  to  be  able 
to  obtain  a  continuous  record  of  gas  density. 

The  author's  attention  has  been  kindly  directed  (since 
the  paper  was  read)  to  Proc.  Civil  Eng.,  Vol.  116, 
189"2  to  1893,  pp.  47  and  75,  from  which  it  appears  that 
some  iise  has  already-  been  made  of  the  static  pressure 
produced  by  a  column  of  gas  in  regard  to  the  estimation 
of  the  percentage  of  hydi-ocarbon  vapour  in  the  air  in 
oil  tanks,  and  some  experiments  were  made  on  this  subject 
by  Professor  Dewar  and  Sir  Boverton  Redwood,  of  which 
the  author  was  in  ignorance  when  this  paper  was  written. 

Volume  of  gas  delivered  by  a  pipe. — It  only  remains  to 
consider  the  best  way  of  obtaining  the  velocity  of  the  gas 
stream  at  a  sufficient  number  of  points  in  the  cross  section. 
Fig.  3  shows  the  arrangement  adopted  in  the  case  of  a 
large  main,  which  very  closely  resembles  Darcy's  arrange- 
ment for  gauging  water  pipes  (Memoires  presentes  a 
I'Academie  des  Sciences ;  Math.  Phys.,  15,  1858).  If  the 
flow  in  the  pipe  be  gauged  at  a  considerable  distance — 
say  10  or  more  diameters  of  the  pipe  from  any  bend  or 
obstruction,  it  will  be  found  that  an  investigation  of  the 
velocities  across  one  diameter  will  suffice  ;  but,  of  course, 
there  is  no  difficulty  in  investigating  the  velocity  across 
a  perpendicular  diameter  as  well — and  the  author  generally 


3  2  1 

k-  -  -Radius  of  Fipj  Curve  N  ?  I 

Fig.  12. 


'Distribution  of  Velocity  Curves  for  Q-inch  pipe  attached  to  Gasometer. 

Jan.  1,  1906. 

Xo.  1. — Mean  Position  0-725r.  from  centre.      Ratio  of  Mean  to  Maximum 

=  0-8148.     Maximum  Velocity  =  2406-3  ft.  i  er  min. 
No.  2. — Mean  Position  0721^.  from  centre.      Ratio  of  Mean  to  MaximuuL 
=  0-79,      Maximum  Velocity  =  2472*6  ft.  per  min. 
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does  this  in  important  cases.  The  observations  for 
velocity  are  most  conveniently  made  by  means  of  a  stream 
gauge,  and  the  resultini:  values  i>lotted  as  ordinatcs  on 
M  line  representins  a  diameter.  In  order  to  get  the  best 
result  from  a  given  numln^r  of  observations,  the  latter 
should  l>e  concentrate*!  at  the  larger  radii ;  in  fact,  if  we 
divide  the  circular  cross  section  into  annuli  of  radii 
—  r..  "-J.  fj.  i"ki\ — and  take  observations  at  these  radii,  we 
shall  make  the  annidi  equal   by   making  the  dififcrences, 

•L        J-     •    •  I          iU                  '■i  +  '"2'  '■2  +  '"3« 
Tj  -  Tj,  rj  -  fj,  &o.,  dimmish  as  the  means  -'—j — =^    -^ 

Ac,  increase. 

Setting  this  consideration  aside,  however,  it  is  found 
that  in  large  gas  mains  the  velocity  does  not  vary  much 
till  we  approach  the  walls  of  the  pipe. 

The  delivery  of  the  pipe  is.  of  course,  easily  computed 
from  these  observations.  The  simplest  method  is  to 
divide  the  cross  section  into  about  10  anuuli.  and  calculate 
the  delivery  for  each  by  means  of  a  smooth  velocity  curve, 
drawn  through  the  points  plotted.  Full  details  of  such 
calculations  are  given  in  the  Journal  of  PVoc.  Inst.  Mech. 
Eng.,  Feb.  1904.  Apjiendi.x  III.,  from  which  Fig.  12  and 
correspomling  table  is  reproduced  as  an  illustration, 
though  it  refers  to  a  very  small  pipe. 

The  question  as  to  where  the  facing  gauge  should  be 
placed  in  the  cross  section  is  not  of  importance  if  the 
velocity  distribution  is  investigated,  but  as  the  velocity 
varies  least  near  the  axis,  it  is  generally  best  to  put  the 
facing  gauge  in  the  axis  itself.  Experience  shows  that 
the  factor  necessary  to  convert  the  maximum  (central 
velocity)  to  the  mean  velocity  across  the  section  is  not 
the  same  for  all  pipes,  but  apjjears  to  be  quite  constant 
for  a  given  pipe  over  all  the  velocities  measured,  which 
cover  those  used  in  practice,  even  extreme  cases.  The 
ralue  fluctuates  from  about  0-87  in  small  to  0-97  in  large 
pipes.  If  a  rough  idea  of  the  delivery  only  is  required, 
then  in  an  ordinary  ])roducer  gas  main  of  a  diameter  of 
a  foot  or  more  the  value  0-9  may  be  employed. 

The  author  prefers  this  to  the  method  indicated  by 

Tabls  L — Shmcing  vxder  pressure  and  air  velocity. 


Darcy  (for  the  case  of  flow  of  water)  of  placing  the  facing 
gauge  on  a  circle  of  radius  of  0'G89  of  the  pipe  radius — 
indeed,  a  radius  of  0-775  of  the  pipe  radius  gave  a  better 
result.  The  fact  is  that  the  conditions  in  a  producer 
gas  main,  within  the  author's  experience,  are  not  those 
of  a  simple  inclined  water  pipe,  and  it  is  suggested  that 
the  enormously  more  important  viscosity  in  the  case  of 
gas  streams  may  be  the  reason  for  this. 

The  following  tables  may  be  of  use  in  saving  calculation. 
They  are  based  ou  a  value  of  K  of  0-974,  and,  therefore, 
refer  to  a  Pitot  tube  at  the  centre  of  a  gas  main  and  a 
flanged  gauge  just  inside  the  main  in  the  same  cross  section 
as  the  Pitot  tube.  If  the  flanged  gauge  be  omitted,  the 
wall  of  the  main  being  employed  as  a  flange,  the  side  gauge 
tube  ending  truly  in  the  inner  surface,  the  corresponding 
figure  will  be  about  0-985,  and  the  values  for  velocity  given 
in  the  table  Avill  need   correction  to  this  extent.     The 


.^ 


tables  are  calculated  from  the  formula  V= 0*9739 \|  -^^ 

P 
When  V  is  linear  velocity  of  gas  in  cms.  per  second,  P  is 
pressure  intensity  in  dynes  per  sq.  cm.,  p  is  density  of 
gas  in  grms.  per  c.c.  If  the  gas  be  air  half  saturated 
at  15°  C,  and  at  a  pressure  of  760  mm.  mercury  (standard), 
the  Formula  (4)  reduces  to 

Vi  =  12-5.3  \/ Pitot  tube  pressure  in  mm.  of  water, 
where  Vj  is  velocity  in  feet  per  second. 
i        If    instead   of    air   we   employ   Mond   gas   of    density 
I    0-00102   grms.  per   c.c.  at  0°   and   760°— then    at    15°  C, 
saturated,  the  constant  is  14-42  instead  of  12-53. 

I  have  to  thank  Messrs.  Chamberlain  and  Hookham,  of 
Birmingham,  for  permission  to  republish  these  tables, 
originally  compiled  by  me  for  their  circular  on  power  gas 
meters,  and  Jlr.  H.  A.  Humphrey  for  the  use  I  have  made  of 
an  excellent  table  of  the  proportions  of  any  gas  and  water 
vapour  in  a  satm'ated  mixtm-e  at  different  temperatures. 
Sundry  tables. — To  facilitate  the  use  of  the  Pitot  tube 
in  air  measurement ;  also  a  table  giving  some  similar  data 
for  facilitating  measurement  of  Mond  producer  gas. 

the  air  being  taken  at  760  mm.,  16°  C.  half  saturated. 
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Tabu  IL — Showing  tcater  pressure  in  tenths  of  a  mm.,  and  air  velocity  in  feet  per  second,  the  air  being  taken 
id  190  mm.,  \fP  C.  half  saturated. 
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Table  III. — Showing  velocity  for  1  mm.  water  pressure  and  other  data  for  Mond  -producer  gas  saturated  at  t°  C. 
760  mm.     The  density  for  dry  Mond  gas  is  taken  at  0-001020  grms.  perc.c.  (H.  A.  Humphrey). 
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Temperature  and  pressure  corrections. — A  very  im- 
portant featiu-e  of  Pitot  tube  metering  is  that  the  cor- 
rections of  the  readings  to  gas  dry  at  0°  C.  and  760°  C.  are 
only  half  what  they  are  for  ordinary  gas  meters — as  may 
be  at  once  deduced  from  the  formulae.  It  is  well  to 
make  this  clear  by  an  example.  If  an  ordinary  meter  is 
adjusted  to  measure  dry  gas  at  16°  C.  and  the  temperature 
rises  to  17°  C.  it  is  clear  that  the  metei  will  register  say 
290  cb.  ft.  instead  of  289,  which  it  would  have  registered 
had  the  temperature  been  16°  C.  The  Pitot  tube  meter 
■would  in  this  case  have  registered  only  289-5  cb.  ft. 

If  the  pressure  changes,  w^e  have  a  rather  similar  result. 
If  an  ordinary  meter  is  adjusted  to  measure  gas  at 
29  in.  of  mercvury,  and  the  barometer  rises  to  30  in.,  then 
the  consumer  getsagreater  weight  of  gas  than  he  is  entitled 
to,  in  the  ratio  of  30 :  29,  or  nearly  3  per  cent,  too  much. 
With  a  Pitot  tube  meter  the  error  is  in  the  opposite 
direction  and  of  half  the  amount,  r.e.,  the  consumer  would 
get  H  per  cent,  too  little  gas.  In  fact  with  an  ordinary 
volume  gas  meter  a  rise  of  temperatiu-e  or  fall  of  pressure 
operate  against  the  consumer ;  with  a  Pitot  tube  meter 
a  rise  of  temperature  or  a  rise  of  pressure  operate  against 
the  consumer — but  the  error  is  only  half  the  error  of  the 
ordinary  volume  meter.  This  of  course  applies  to  a 
meter  operating  on  gas  at  about  atmospheric  temperatures 
where  the  percentage  of  water  vapour  is  small.  At  higher 
temperatures  the  relation  of  the  correction  is  theoreti- 
cally more  complicated,  because  the  density  of  steam 
is  in  general  not  the  same  as  that  of  producer  gas :  but 
at  such  temperatures  meters  filled  with  water  would  not 
operate  on  other  grounds.  In  metering  producer  gas, 
however,  we  habitually  deal  with  gas  of  all  temperatures 
up  to  70°  C,  and  it  is  often  a  great  advantage  to  have  the 
effect  of  variations  of  such  temperatures  halved  auto- 
matically. 


The  result  of  gas  measuring  as  applied  to  producer  work 
is  exhibited  in  the  curves  given  on  next  page.  Fig.  1 3.  These 
curves  refer  to  a  bank  of  Mond  producers,  burning  about 
400  tons  per  week.  The  total  make  of  gas  is  measured  by  a 
meter  of  the  kind  described,  the  gauge  tubes  being  inserted 
in  the  main  leaving  the  gas  cooling  tower  where  the  tem- 
perature is  nearly  70°  C.  The  main  divides  beyond  this 
point  into  two  branches,  the  gas  being  cooled  to  very  nearly 
air  temperature  in  one  branch  before  it  is  measured ; 
and  in  the  other  branch  the  measurement  is  made  on 
gas  at  about  65°  C.  The  two  streams  are  measured  by 
means  of  stream  gauges,  whose  readings  are  entered 
hourly  and  averaged  and  reduced  to  cubic  feet  of  gas 
at  the  end  of  every  week.  One  of  the  streams  is  subdivided 
further  on  for  boiler  firing,  furnace  heating,  and  so  on,  and 
the  consumption  at  each  point  is  regulated  by  the  indica- 
tions of  stream  gauges,  of  which  about  ten  are  employed. 

The  curves  exhibit  the  degree  of  exactness  attained 
in  balancing  the  delivery  in  the  two  main  streains  against 
the  metered  make.  The  dots  represent  the  make  as  deduced 
from  the  addition  of  the  stream  gauge  readings;  the  full 
lines  give  the  metered  make.  It  will  be  seen  that  the  agree- 
ment is  and  has  been  for  some  years  very  close,  notwith- 
standing that  one  of  the  branches  has  such  a  variable 
delivery  that  its  stream  gauge  often  exhibits  a  very  small 
reading — too  small  for  high  accuracy.  The  readings  are 
not  taken  by  skilled  men,  but  by  ordinary  labourers — 
stokers,  &c. — and  it  is  found  that  they  have  an  ingrained 
habit  of  entering  a  small  reading  as  "  0  "  on  the  ground 
presumably  that  a  small  flow  is  not  worth  troubling  about. 

The  author  desires  to  draw  attention  to  the  severity 
of  the  test  implied  in  these  balances.  The  temperatures 
of  the  streams  are  widely  different,  but  all  the  gas  is  reduced 
to  0°  C.  dry  ;  also  three  pipe  calibrations  are  involved. 
The  error  is  of  the  order  of  2  per  cent.,  which  is  considerably 
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1«M  than  if  ordinary  volume  meters  had  been  employed, 
for  it  mn.<t  be  remembered  that  all  the  temjwrature? 
Tary  more  or  less,  and  the  variations  produce  diflerent 
percentage  errors  at  each  temperature,  though  only  of  | 
about  half  the  value  which  would  accompany  equally 
incorrect  volume  metering.  I 

MlASCBKMECT   OF  GaS    PROmCTIOX    BY   ESTIMATIOX    OF     I 

Ammonia. 

The  author  was  informed  some  years  ago  by  the  i 
chemist  of  a  worlu  u.sing  a  Mond  plant  that  satisfactory 
information  a.s  to  the  volume  of  gas  produced  per  ton 
of  coal  could  be  obtained  from  a  conipari.son  of  the  daily 
nukke  of  kulphate  of  ammonia  with  the  quantity  of  am- 
monia in  a  cubic  foot  of  gas  as  estimated  by  analysis. 
Thi«.  Ilk*  nth«»r  holnncing  methods,  has  the  disadvantage 
■'  'd  over  \>€ri')dn  long  enough  for  the 

ite  of  ammonia  to  be  large  compared 
-.;.  I  .,.t     Thi"  objection  is  not  so  serious    ! 

a«  r  .'ht.  for  the  j)eriod  over  which 

tb^  •-list  in  any  case  \jc  long  enough    , 

to  c-n-iUe  li.e  <jiirtiiiiiy  of  coal  burned  to  largely  exceed    j 
th^  producer  *tor-k. 

Aa  wtuk  exi**  t«d,  wmie  difficulty  arose  in  the  application  , 
t4  the  meth<Al  in  re^j.ird  to  drawing  projHir  samples  of  1 
ga«.  The  ga*  mutt  of  (oiirw  l>c  sampled  r>efore  it  enters 
the  «ilphuric  acid  tower,  and  it  is  a  question  whether  1 
it  i*  hwt  to  Mmple  it  U-fore  or  after  the  washer.  If 
•ample*  are  tak<Ti  liefore  the  washer  there  i«  some  danger  i 
(in  a  compact  plant,  at  all  events)  that  the  streams  of  gas  ' 
from  each  producer  may  not  l^e  thoroughly  mixed  together, 


and  it  is  a  matter  of  common  experience  that  it  is  difficult 
to  draw  samples  with  certainty  by  such  devices  as  pipes 
perforated  perpendicular  to  their  length  and  thrust  across 
a  gas  stream. 

If  the  samples  are  taken  behind  the  washer  the  gas 
may  probably  be  regarded  as  thoroughly  mixed,  but  a 
question  ariises  as  to  whether  ammonia  is  being  absorbed 
or  boiled  ofl"  into  the  gas  at  the  time  the  trial  is  in  progress 
— though,  of  course,  the  steady  stream  of  liquor  from  the 
washer  (if  it  is  steady)  can  be  sampled  and  its  ammonia 
allowed  for.  The  gas  after  leaving  the  washer  is  also  full 
of  spray;  and  it  is  clear  that  a  good  deal  of  the  ammonia 
may  be  dissolved  in  the  fine  drops  of  water,  and  therefore 
care  must  be  taken  that  neither  more  nor  less  spray  than 
the  average  is  collected.  It  was  found  that  by  .sloi)ing 
a  sampling  tube  in  diflerent  directions  in  relation  to  the 
stream  lines  of  the  gas,  samples  were  collected  which 
contained  per  cubic  foot  of  dry  gas  very  varying  r|uantities 
of  water.  The  difficulty  was  got  over  to  some  extent  by 
drawing  large  samples,  as  sho\vn  in  the  sketch  :  and  the 
results  are  given  in  the  tables  below.  The  result  of  the  trials 
was  to  impress  upon  everyone  concerned  the  great  advan- 
tage from  the  point  of  view  of  accuracy  and  simplicity 
of  metering  the  gas  direct. 

Determination  of  gas  make  hy  a  balance  of  the  ammonia. 
— 1,  2,  .3,  are  washing  bottles  containing  dilute  sulphuric 
acid  in  fair  excess  ;  4  is  a  water-cooled  cooling  worm  : 
6,  a  gas  ])um[) ;  G,  a  small  gas  holder  to  regulate  tlie  How  of 
gas  into  the  gas  meter,  7.  'i'he  weak  point  in  the  working 
of  the  apparatus  lay  in  the  valves  of  the  gas  pump. 
These  were  of  leather  and  gave  way  repeatedly,  requiring 
renewal   about  once  a  week.     The  ammonia  absorption 
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proved  eflScient.     Tests  were  made  from  time  to  time  on 
the  water  condensed  in  the  cooUng  worm,  and  this  was 


Fig.  14. 

foimd  to  be  free  from  ammonia.     The  duration  of  each 
test  was  24  hours.     Results  were  : — 

Water  content  of  gas  into  acid  tower. 


to  the  producers  is  insufficient  to  give  a  good  pipe  cali- 
bration, and  this  defect  is  aggravated  in  the  part  of  the 
pipe  between  the  producers  and  the 
point  where  live  steam  is  added. 

It  will  be  shown  later  that  the 
author  has  worked  out  a  method  of 
measuring  pulsating  streams  by 
gauges  in  an  apparently  satis- 
factory manner,  but  at  the  time  of 
WTiting  the  method  has  not  been 
applied  to  metering  the  air — for 
which,  in  the  autiior's  case,  there 
is  no  particular  temptation.  In 
order  to  be  thoroughly  up-to- 
date  it  may  be  suggested  that 
possibly  the  coal  employed  in  the 
producers  is  constantly  more  or  less 
radio-active  than  the  air  or  ashes. 
In  this  case  it  might  be  possible 
to  get  at  the  gasification  by 
measuring  the  radio-activity  of  the 
producer  gas,  which  from  an 
experimental  point  of  view 
should  not  be  very  difficult  so  far  as  relative  values  are 
concerned. 


6 


Calculated  water 

Period. 

Water 

content  which 

Am.,SOigrms. 

condensed. 

should  have  been 

per  cb.  ft.  gas. 

condensed. 

litres 

1. 

20-8.'> 

21-16 

0-2031 

2. 

18-20 

18-70 

0-2156 

3. 

16-37 

16-89 

0-2079 

4. 

8-11 

8-43 

0-1934 

5. 

24-56 

25-20 

0-2092 

6. 

21-75 

22-59 

0-1934 

7. 

20-49 

21-11 

0-2462 

8. 

24-37 

25-33 

0-2085 

9. 

22-77 

23-55 

0-2039 

10. 

15-15 

15-72 

0-1755 

11. 

8-00 

8-23 

0-2347 

12. 

25-83 

26-90 

0-1788 

Make  of  gas  per  ton  of  coal  as  deduced  from  the  ammonia 
content  of  the  gas  and  the  total  production  of  sulphate 
of  ammonia;  each  period  is  about  one  week,  and  the 
metered  make  per  ton  of  coal  is  \QQ  volumes  in  each  case. 


Period. 

Make  per  ton  as  percentage  of 

correct  make. 

1 

104-5 

2 

113-2 

3 

1050 

4 

76-6 

5 

1091 

6 

105-6 

7 

81-5 

Reasons  can  be  given  accounting  for  the  failure  of  the 
ammonia  balance  in  4  and  7. 

Measurement  of  G.a.s  Production  by  Free  Nitrogen 

B.VLANCE. 

If  this  could  be  done  it  would  be  an  advantageous  way 
of  providing  a  check  on  the  gas  meter,  or  in  the  alter- 
native of  measuring  the  gasification.  Theoretically 
nothing  is  easier  than  to  measure  the  air  blast  at  any 
point  before  it  enters  the  producer,  and  thus  to  state 
the  volume  of  nitrogen,  argon,  &c.,  entering  the  plant 
per  imit  of  time.  Analysis  of  the  gas  would  yield  similar 
information  in  regard  to  it.  Nitrogen  from  the  fuel 
could  be  allowed  for  sufficiently  for  the  purpose. 
In  practice  it  is  found  that  the  gas  stream  near 
the  blowers  is  not  steady  enough  for  the  Pitot  tube 
to  be  used  satisfactorily  in  the  manner  applicable  to 
non-pulsating  streams,  and  it  is  too  expensive  to  insert 
an  elastic  reservoir  or  ordinary  gas  meter  and  regulator 
for  the  sole  purpose  of  the  measurement.  The  gas  stream 
is  less  pulsating  after  the  air-heating  tower,  but  in  the 
plant  at  the  author's  disposal  the  pipe  length  from  there 


To  conclude  this  part  of  the  subject,  a  word  may  be  added 
on  the  management  of  the  meters  and  stream  gauges. 

The  meter  itself  does  not  appear  to  requii-e  any  atten- 
tion at  all  except  the  weekly  winding  of  the  di'iving  clock. 
This  clock  should  be  provided  with  an  ordinary  dial,  so 
that  no  question  can  arise  as  to  whether  it  is,  or  is  not, 
keeping  regular  time.  The  gas  is  passed  over  a  small 
purifier  about  1  ft.  in  diameter  and  2  ft.  high,  between  the 
gauge  pipe  and  the  side  of  the  meter  containing  bright 
brass  work.  The  purifier  contains  some  Weldon  mud, 
which  instantly  deprives  the  gas  of  sulphm-etted  hydrogen, 
and  the  brass  work  keeps  perfectly  bright,  ilessrs. 
Chamberlain  and  Hookham  have  arranged  a  style  of  meter 
in  which  the  working  parts  are  not  exposed  to  gas,  so  in 
this  case  no  purification  is  necessary. 

It  is,  of  course,  necessary  that  the  gauge  pipes  should 
have  a  constant  fall  to  a  drain  pipe  sealed  by  water,  for 
the  slightest  film  of  water  across  these  pipes  aftects  the 
minute  pressure  difference — about  2  mm.  of  water — 
which  actuates  the  meter.  If  gauge  pipes  of  1  in.  diameter 
are  used,  there  does  not  appear  to  be  any  danger  of  the 
formation  of  water  films. 

The  same  remark  applies,  of  course,  equally  to  stream 
gauges.  The  practice  is  as  follows : — At  a  certain  hour 
every  day  a  youth  walks  round  the  works  and  reads  the 
stream  gauges  and  meter,  at  the  same  time  turning 
the  stream  gauge  cocks  so  as  to  equalise  the  pressure 
on  each  side  of  the  bell  and  allow  the  pointer  to  come  to 
zero.  If  the  zero  is  not  correct  it  is  corrected  by  the 
adjusting  screw,  though  this  seldom  happens.  A  balance 
of  the  stream  gauge  readings  as  against  the  meter  is  made 
in  a  few  minutes  by  means  of  tables  by  the  person  who 
reads  the  gauges,  and  it  then  becomes  apparent  whether 
gas  is  escaping  or  being  used  at  any  other  points  on  the 
service  besides  those  provided  with  gauges.  In  this 
way  a  perfect  check  on  the  gas  consumption  becomes 
part  of  the  ordinary  routine.  The  gas  meter  is  provided 
with  a  divided  arc  sho^ving  the  tilt  of  the  beam,  and  is 
therefore  not  only  a  meter  but  a  stream  gauge  as  well, 
and  this  is  of  importance  for  such  balancing  as  has  been 
described. 


lNVESlIr:.\TION        OF       THE       DISTRIBUTION       OF      CaRBON 

among   tke   products   fko.m   a   mond    producer 

Plant  Working  with    Ammonia   Recovery    xsd 

Deduction  of  Gas  .made  by  .a  Carbon   Balance. 

The  trial  lasted  for  a  week,  but  for  various  reasons 
the  figures  selected  referred  to  a  period  of  sixty  hours 
during  whi.^h  the  gasification  was  sufficiently  regular. 

The  trial  was  made  before  the  integrating  meter  was 
devised,  the  flow  of  gas  being  measured  by  a  Pitot  tube  and 
micro-manometer  read  at  equal  short  intervals  of  time 
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during  the  trial.  A  ppneral  sample  of  the  coal  used  was 
made  and  analysed.  The  results  were  : — Ou  the  moist  coal 
— o.irbon.  ivvoS  ^vr  .  ent. :  hydrogen.  4-lS  ;  water,  11-S9  ; 
ditTereuoe.  ash,  &o..  -JtVSo  per  cent.  The  coal  was  weighed 
into  the  hop|»ers  and  so  into  the  producers,  but  the  pro- 
ducer stock  was  ascertained  by  dipping,  an  effort  being 
made  to  have  the  stock  the  same  at  the  end  of  the  trial 
as  at  the  beginning. 

Product  f. 

das. — The  Pitot  tube  measurements  gave  an  average 
flow  of  6150  cb.  ft.  of  gas  calculated  as  at  0  and  TOO  mm. 
pressure  per  minute.  The  average  of  fourteen  analyses 
taken  over  the  ihtI^xI  gave  for  the  carbon  constituents 
(gas  saturated  at  15^  C.) : — Carbon  dioxide.  13-4  per  cent.  ; 
carbon  monoxide,  14-41  per  cent.  :  methane.  1-84  per 
cent.  From  this  it  follows  that  the  gas  contained  at 
0  and  7t><)  mm.  0-015915  grm.  carbon  per  c.c,  or 
0-993  lb.  jier  100  cb.  ft.,  or  0-15915  kilo.  ];er  cubic  metre. 

Ashes. — The  ashes  were  weighed,  sampled,  and 
analTsed  a-s  below  : — Carbon,  10-03  :  water,  30-96  ;  ash, 
68-36. 

Dust  from  regenerators  and  mains. — It  had  been  found 
that  with  the  kind  of  coal  employed  1200  tons  of  coal 
gave  "20  tons  of  dust,  containing  GO  per  cent,  of  carbon. 

The  washer  mud  was  also  estimated  from  a  figure 
obtained  over  a  long  period,  and  its  composition  was  taken 
as  being  the  ."same  as  the  average  composition. 

Tar. — The  tar  was  collected  and  sampled  for  analysis 
from  each  point  where  it  was  deposited  :  the  sample  was 
made  up  by  taking  from  each  point  a  quantity  proportional 
to  the  production  at  that  point,  e.g.,  one  part  from  each 
water  tower,  two  parts  from  the  acid  tower,  one- 
twentieth  part  from  the  tar  separator  on  the  drains  leading 
from  the  gas  main.  The  wet  tar  mixed  as  above  gave,  on 
analysis,  carlwu.  69-04  per  cent.  ;  hydrogen,  6-56  per  cent.  ; 
a*h.  4-83  per  cent.  The  production  was  estimated  from 
the  amount  of  tar  collected  over  a  long  period. 

The  balance  of  carbon  can  be  expressed  as  follows  : — 
100  parts  =  carbon  charged. 


By  carbon  in  gas  deduced  from  measure- 
ment and  analysis 

„  ashes 
5..  dry  dust 

„  wa.-iher  mud 

«  tarj         .         


Parts. 

89-50 
4-42 
1-57 
3-03 
310 

101-62 


Taking  into  consideration  the  difficulty  of  adjusting  the 
producer  st'^K^k.  and  sampling  the  coal  by  hand,  the  author's 
prennt  opinion  is  that  the  close  agreement — or  almost 
oorrect  balance-sheet — shown  is,  to  some  extent,  fortuitous ; 
also,  the  composition  of  the  gas  is  unusual.  The  by- 
products could  not  be  accurately  a.scertained  in  such 
a  short  trial,  owing  to  uncertainty  in  the  stocks,  but, 
neTcrthelefw,  the  numbers  given  are  probably  fairly 
accurate,  a«  their  prrxiuction  from  a  given  kind  of  coal 
under  conditionn  of  steady  gasification  is  very  regular. 

It  may  be  noted  that  the  volume  of  gas  produced  at 
(f  and  "Wj  jicr  t^m  of  coal  of  composition  noted  above,  is 
l28,3^JfJ  rb  ft.  The  calorific  pf>wer  of  the  coal  was  also 
meacured,  and  the  corresponding  figure  for  the  gas 
calculated. 

^"    •'^■"    '■ T*   found  that  the  efficiency  of  the 

;.'  coal  neccs.sary  to  raise  steam  at 
'        ,  "''•"  jier  cent. — on  the  coal  gasified. 

A  (</nv.ni<-rit  iiifure  to  rem»-mV)er  is  that  IW  cb.  ft.  of  gas 
at  (f  and  Tfi'*  ''Pntsin  v<Ty  nearly  1  lb.  of  carbon. 

Theresu'  ;ire  the  carbon  in  ordinary 

works  pra/  from  the  [)rrx;css  books-^ 

IwsTe  hitbcri-.  ..- • ; :ory,  the  gas  make  ]K;r  ton 

of  coal  deduced  from  these  ligurcs,  and  the  routine  gas 

analyses  showing  about  10  [xt  cent,   mrn-e  gas  than  was 

>de.     The  known  sources  of  loss  cannot  reduce 

nee  to  less  than  8  or  0  per  cent.     Connidering 

tn*-  comrieTiity  of  a  carbon  balance,  this  is  not  surprising. 


Ox  THE  Measurement  of  Producer  Temperatures. 

The  necessity  of  an  accurate  laiowledge  of  the^  tem- 
peratures at  various  points  in  a  producer  plant  need  not  be 
insisted  upon  here.  The  temperature  of  the  gas  leaving  the 
producer  is  foimd  to  be  of  particular  importance  in  judging  of 
theworking  of  the  plant,  for  it  not  only  indicates  when  the 
charge  is  burning  at  the  top,  but  gives  iuformationjas  to 
the  biu-ning  of  the  gas  itself  at  the  top  of  the  producer — 
an  accident  that  occasionally  happens  with  some  tj'pes 
of  producer.  This  temperature;  up  to  600°  or  700°  C,  is, 
however,  too  high  for  convenient  measurement  except 
bj'  some  form  of  pyrometer.  The  factor  of  human  endur- 
ance also  has  to  be  taken  into  consideration,  and  it  is 
a  question  whether  faithful  records  of  temperature  are 
likely  to  be  kept  by  men  exposed  on  the  producer  galleries 
to  the  rigours  of  a  winter  night.  The  author  has,  therefore, 
arranged  for  pyrometers  to  be  placed  at  the  points  where 
the  temperatures  are  required,  and  for  these  to  be  read 
in  the  comparative  peace  and  comfort  of  the  pump  and 
blower  house.  This  is  attained  by  the  use  of  platinum 
platinum-rhodium  thermo-couples,  which  are  permanently 
wired  to  a  switch  board,  and  whose  indications  are  observed 
by  balancing  on  a  potentiometer  wire.  This  method  has 
one  great  advantage — the  potential  difference  indicated 
is  independent  of  the  resistance  of  the  connections — the 
cun-ent  being  zero.  In  a  producer  plant  it  is  difficult  to 
make  certain  that  the  resistance  of  the  contacts  remains 
constant  over  long  periods  and  without  attention.  If  a 
deflection  method  of  reading  the  temperatures  be  adopted, 
then  the  constancy  of  the  resistances  has  to  be  assumed. 
It  may  be  objected  that  in  the  potentiometer  method 
a  similar  assumption  has  to  be  made  as  to  the  constancy 
of  the  potentiometer  battery,  or  that  the  latter  has  to  be 
checked  by  frequent  comparison  with  a  standard  cell. 
This,  however,  is  not  the  case,  for  the  author,  in  con- 
junction with  Prof.  Pollock,  showed  in  1889  that  the  Clark 
cell  is  a  perfectly  reliable  source  of  small  constant  currents 
(Phil.  Mag.,  Nov.,  1889  ;  Ser.  5,  V.  28,  353).  The  per- 
missible currents  are  simply  proportional  to  the  area  of 
the  electrode  surfaces.  Consequently,  the  potentiometer 
is  supplied  with  current  from  a  large  cadmium  cell  (which 
is  found  to  have  the  same  property  as  the  Clark  cell). 
Fig.   15.     The  current  is  only  put  on  by  means  of  a  spring 


le    e    ei^ 


lg_l^    I      1: 


Fio.  15. 

key,  which  is  held  down  by  the  ob.server  with  one^hand, 
while  he  moves  the  slider  of  the  potentiometer  with  the 
other,  till  no  motion  of  the  light  spot  (the  circuits 
being  inductionless)  occurs  on  making  or  breaking  the 
battery  circuit.  The  potentiometer  wire  is  divided 
directly     in     degrees     Centigrade,    so     that     the     tern- 
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peratures  are  directly  read  off  to  1°  C,  and  entered  on 

a  slate.  The  operation  is  so  rapid  that  all  the  tempera- 
tures can  be  read  and  entered  in  less  than  one  minute  each. 
The  relation  between  the  temperature  difference  and  the 
E.M.F.  of  the  thermo-couples  was  of  course  studied 
exhaustively  to  begin  with,  and  a  standard  thermo-couple 
constructed,  by  which  others  are  easily 
controlled. 
^^  Eigs.  15  and  16  show  the   construc- 

tion of  the  standard  cell,  and  of  the 
home-made  thermo-couples  employed. 
The  standard  cell  is  contained  in  a 
celluloid  box,  no  glass  being  used. 
After  six  months'  or  a  year's  use,  it  is 
found  that  the  electrolyte  dries  up  to 
some  extent,  which  increases  the 
resistance  of  the  cell.  The  cell  is  in 
series  with  a  resistance  large  enough 
to  swamp  all  but  extreme  changes  of 
cell  resistance,  and  to  make  sure  these 
are  not  taking  place,  the  cell  is 
changed  every  few  months.  The  cell 
in  reserve  has  some  water  added  when 
it  is  first  taken  out,  and  it  is  then 
allowed  to  rise  considerably  in  tem- 
perature by  being  kept  in  a  warm 
place  for  a  while.  In  this  way  the 
crust  of  crystals  dissolves,  and  the  cell 
is  then  allowed  to  cool  oft',  and  is  then 
ready  when  next  wanted. 

The  potentiometer  wire  is  of 
"  Eureka  "  alloj^  and  it  is  found  that, 
thanks  to  the  constant  use  to  which 
it  is  subjected,  it  keeps  perfecth' 
bright  and  clean,  and  it  is  not  necessary 
to  make  the  contact  below  the  siu:face 
of  oil.  The  life  of  a  thermo-couple  is 
longer  than  the  period  over  which  our 
experience  extends.  The  men  occa- 
sionally manage  to  break  the  heads  of 
the  thermo-couples  by  striking  them 
with  poking  rods  and  so  forth. 

On  the  whole,  the  accidents  and 
wear  are  trifling,  and  no  part  of  the 
author's  system  of  measurement  has 
behaved  better  or  given  less  trouble 
than  the  temperature  measurements. 

It  may  be  added  that  the  tempera- 
tures are  exclusively  read  and  entered 
b}'  the  men  in  charge  of  the  pumps 
and  blowers,  no  skilled  assistance 
whatever  being  required.  A  necessary 
precaution  is  to  begin  by  having  a 
considerable  stock  (some  ounces)  of 
thermo-couple  wire,  so  that  all  the 
thermo  -  couples  give  practically 
identical  readings,  and  couples  repaired 
or  remade  have  the  same  properties 
as  the  others.  Thermo-couples  are 
placed  at  the  points  where  the  gas 
leaves  the  producers  and  regenerators, 
where  the  air  enters  the  producers,  and 
where  the  gas  enters  the  washer.  From 
15  to  20  couples  are  constantly  read. 


Fig.  16. 


Continuous  Gas  Caloeimetrv. 

The  author's  attention  was  first  drawn  to  the 
necessity  of  having  some  form  of  recording  calorimeter 
in  1889.  In  that  j-ear  he  was  engaged  in  making 
te.sts  with  a  150  h.p.  gas  engine,  and  noticed  that 
whenever  the  engine  ]Derformed  badly,  those  responsible 
for  it  invariably  claimed  that  the  gas  was  bad — a  contention 
not  always  easy  to  meet.  In  1902  the  author  succeeded 
in  making  a  recording  calorimeter  by  the  obvious  device 
of  keeping  the  ratio  of  gas  stream  to  water  stream  constant, 
and  measuring  the  temjierature  difference  at  the  water  entry 
and  exit  by  one  of  Prof.  Calendar's  lecorders.  This 
instrument  was  used  with  good  effect  during  engine  trials 
in  1902  and  from  time  to  time  when  other  tests  were  in 


progress,  being  freely  shown  to  anybody  interested,  and 
gradually  came  to  occupy  a  position  as  an  important 
adjunct  to  the  gas  plant — in  the  author's  case  displacing 
two  gas  testers  and  giving  better  and  more  direct  informa- 
tion as  to  the  progress  of  gasification.  An  attempt  was 
made  bj'  the  Cambridge  Scientific  Instrument  Co.  to 
introduce  the  author's  instrument  in  1903,  but  the  small 
response  met  with  indicated  that  users  of  producer  gas 
were  not  aware  of  the  advantages  of  the  calorimeter  as 
opposed  to  gas  testing.  A  few  records  of  a  representative 
kind  are  here  shown  as  an  illustration  of  the  information 
which  the  instrument  furnishes. 
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Fig.  17. 


Fig.  17a. 


It  would  be  outside  the  scope  of  this  paper  to  go  into  the 
comphcated  matter  of  continuous  calorimeter  design  ; 
but  it  may  be  stated  that  a  good,  diurable,  accurate  recording 
calorimeter  is  not  a  simple  thing  to  make.  Up  to  the  present 
the  author  has  been  satisfied  with  an  instrument  in  which 
the  volume  of  gas  burned  per  unit  weight  of  water  is  kept 
constant.  In  hot  weather  less  weight  and  in  cold  weather 
a  greater  weight  of  gas  is  burned  per  pound  of  water. 

This  is  sufficient  as  a  guide  to  producer  working,  but 
for  engine  tests,  of  course,  the  necessary  corrections  have 
to  be  applied.  It  would  be  quite  easy  to  adjust  the  apparatus 
to  make  its  own  corrections  to  0°  and  760,  if  there  were 
any  object  in  doiug  so,  and  the  extra  compUcation  was 
not  a  drawback.  The  scale  on  which  the  calorimeter 
records,  is  the  scale  according  to  which  the  products  of 
combustion  are  cooled  to  the  temperatvu-e  at  which  they 
enter  the  apparatus — the  so-called  "  lower  scale  "  appears 
to  have  been  invented  to  favour  the  gas  engine  as  against 
the  gas  producer.  The  testing  of  a  calorimeter  is  a  very 
complicated  affair — involving  the  measuring  of  the  gas 
and  water  into  the  apparatus,  the  ascertainment  of  gas, 
water,  and  air  temperatures  at  entry,  and  of  the  burnt 
gases  and  the  water  at  exit.  The  measurement  of  air  used 
is  performed  by  analysing  the  burnt  gases,  and  the  gas 
employed  is  continuously  sampled  during  the  test  and  after- 
wards   very   carefullj'    analysed.     The    hygrometric    state 
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both  of  the  tr«s  and  air  have  to  be  taken  into  account 
before  a  hem  Iwlanco  can  l>e  struck.  The  result  of  one 
such  trial  was  as  follows  : — 

Per  cent. 

Heat  aivount»Hi  for  by  water    96-04 

„        otherwise  aocounttni  for  (exclusive  of 

radiation  and  conduction  loss)  . .     0-32 
„        imaooounted  for 3'03 

100-00 

From  this  it  was  inferreil  that  the  calorimeter  record 
required  to  be  mu'.tiplieil  by  HUl  to  give  the  true  thermal 
power  of  the  cas  on  the  "  tt  "to  0'  "  scale.  This  correction 
is  allowed  for  in  rulini:  the  jwper  of  the  recorder. 

A  httle  consideration  will  show  that  calorimeter  trials 
must  be  carrietl  out  on  the  gas  that  it  is  proposed  to  burn 
in  the  instrument,  or  at  ail  events  on  a  closely    similar 
mixtoTC.     This  is  a  difficulty  if  the  gas  contains  mixed 
hvdrocarbons  Uke  coal  sias.  as  the  thermal  value  cannot  be 
raflbriently  nearly  calculated.     Even  in  the  case  of  producer 
gma.  great  pains  have  to  l)e  taken  in  regard  to  the  correct 
r,.;...   .   ...     ^^{     tjjp     methane.        Assuming     that      the 

orreotly  }>erformed.  there  are  sufficiently  large 
-  Iietween  the  ligures  given  bv  different  observers 
oi  tlif  lieais  of  combustion  of  gases  to  prevent  excessive 
confidence  being  placed  upon  any  of  them.  The  thermal 
values  selected  bv  the  author  are  as  follows,  on  the 
"  0"  to  0°  "  scale. 


Gm. 


Kilo.  cal. 
per  cb.  meter. 


B.T.U. 
per  cb.  ft. 


Carbon  monoxide 

Methane    

Hydrogen      


3.060 
9.556 
3,064 


343-9 

1074-0 

344-3 


The  item  '"  heat  otherwise  accounted  for  "  has  reference 
mainly  to  heat  carried  out  by  the  products  of  combustion 
and  excess  air.  whose  degree  of  humidity  has  changed. 
It  is  clear  that  the  excess  air  leaves  the  apparatus  saturated 
with  moisture,  as  do  the  products  of  combustion.  It  is 
CAST  to  be  sure  that  the  gas  enters  the  apparatus  saturated 
witii  water  vapour — but  the  air  does  not,  so  that  some 
•team  necessarily  escapes  condensation ;  the  amount 
depending  mainly  on  the  volume  of  excess  air  needed. 

The  calorimeter  must  also  be  tested  with  about  the 
same  heat  supply  as  it  will  get  in  practice — otherwise  the 
radiation  and  conduction  ios.sea  expressed  as  a  percentage 
of  the  total  heat  will  not  be  the  same  in  the  test  as  in  practice. 
It  may  be  mentioned  that  attempts  at  testing  with  pure 
hydrogen  were  con.sidered  im.satisfactory  for  this  reason, 
the  heat  being  differently  distributed  in  the  calorimeter.  The 
mstmment  is  established  in  the  pump  house  of  the  gas 
piaat,  where  it  is  easily  seen  by  the  foreman  in  charge. 
The  record>t  arc  removwi  daily  and  |)l<aced  in  a  drawer 
near  the  calorimeter,  so  that  reference  to  past  records 
is  essy.  Arranirements  are  iirovide<l  by  which  the  ratio 
of  gas  to  water  stream  can  be  checked  in  a  few  minutes 
at  any  time,  and  ordinary  sensitive  thermometers  are 
placed  at  the  calorimeter  inlet  and  outlet.  By  means  of  a 
tabic  calculatffl  onf-e  for  all,  the  youth  who  removes  the 
diagram  on  hi»»  daily  round  reduces  the  thermometer  read- 
ing* to  thermal  values  in  H.  T.  U.  and  compares  the  result 
with  the  record,  in  order  to  check  the  recorder.  It  has 
been  fotmd  nece«»ary  to  include  a  device  for  stopping 
the  (^aa  if  by  any  chance  the  water  supply  is  interrupted — 
an  mxtrument  havinjf  iKf-n  de«troyed  through  an  accident 
of  this  kind.  The  air  »<uj>i)ly  is,  of  courw,  fixed  when  once 
a  correct  ratio  of  air  to  gas  has  been  found  ;  the  simplest 
■ad  proliably  the  mo»it  accurate  way  of  doing  this  is  to 
■tort  With  too  little  air  and  increase  the  cupply  till  the 
Mplesssnt  smell  of  imficrfectly  burned  gas  gives  place 
to  the  sharp  smell  of  sulphur  dioxide.  'I"he  gas  is  drawTi 
frain  the  main  rUmi-  to  the  finn  cr>oling  tower,  and  jmsses 
Hwwi^  a  smaO  B'-nibU-r  on  its  way  to  the  calorimeter  ;  this 
matea  the  recorrl  Ut?  if>r  several  minutes. 


Sulphur  in  Mono  Gas. 

Experiments  on  the  estimation  of  hydi'ogen  sulphide 
and  total  sulphur,  etc.  References  to  sulphur  estimation 
in  coal  gas  : — 

In  Journal  Society  Chemical  Industry. 

1882.  383.     Sulphur  by  combustion  in  tube. 

1883.  128.  Sulphur  by  combustion.  Gas  and  air 
drawn  over  platinised  asbestos  and  product  collected  in 
potassium  carbonate  solution. 

1883.  370.  Also  bromine  10,  p.  1390.  Referee  test 
modified  by  U'tube  absorbers. 

1885.  01)5.  Cupric  phosphate  used  for  absorbing 
hydrogen  sulphide. 

1880.     283.     Referee  test  described  in  detail. 

1888.       61.     Quantities  of  sulphur  in  gas  mentioned. 

1891.  726.  Lead  acetate  and  thallous  hydroxide 
paper  used  to  detect  hydrogen  sulphide. 

1893.  63.  Ammoniacal  hj'drogen  peroxide  or  hydro- 
chloric acid  and  bromine. 

1893.     375.     Hydrogen  peroxide  or  silver  nitrate  used. 

1896.  187.  Deals  with  sulphur-dioxide  and  trioxide 
in  products  of  combustion. 

1896.  562.     Combustion  in  air  in  tube. 

1897.  761.  Apparatus  for  the  estimation  of  sulphiu- 
in  coal  gas  by  burning. 

1901.  73.  Copper  sulphate  and  cadmium  acetate 
used  for  absorbing  hydrogen  sulphide. 

1902.  1040.  Estimation  of  hydi'ogen  sulphide  by 
the  stain  of  lead  acetate  paper. 

1903.  859.  Absorption  of  carbon  bisulphide  by 
aniline. 

Journalof  Gas  Lighting.  Vol  24.    1884.    March  16.     461. 
Journal  Chemical  Society: 

1900.  (T.)  359.  Estimation  of  carbon  bisulphide 
by  alcoholic  potash. 

1901.  (All.)  421.  Estimation  of  hydrogen  sulphide 
with  solution  of  iodine  in  burette. 

1902.  (All.)  582.  Estimation  of  hydrogen  sulphide 
with  lead  acetate  paper. 

1903.  (All.)  333.  Estimation  of  carbon  bisulphide 
by  alcoholic  ammonia. 

53.  (1)  Estimation  of  hydrogen  sulphide  by  N/10 
iodine. 

(2)  Estimation  of  hydrogen  sulphide  by  lead  nitrate 
paper. 

Reference  to  Thorpe's  Diet.  Chemistry  gave  referee  test. 

Estimation  of  total  sulphur  in  gas,  from  main,  after 
leaving  purifiers. — Experiments  made  by  the  "  works  " 
laboratory  had  shown  a  difficulty  in  the  estimation  of 
the  "  total  sulphur  "  in  the  gas.  The  hydrogen  sulphide 
determinations,  made  by  precipitating  it  as  sulphide  of 
copper  or  cadmium,  gave  a  higher  percentage  of  sulphur 
than  the  "  total  sulphur "  test.  The  usual  referee 
test  had  been  used  for  "  total  sulphur."  This  was,  there- 
fore, examined  and  a  method  devised  to  check  the  results 
obtained  by  it.  The  referee  test  apparatus  consists 
essentially  of  two  parts  :  (1)  a  burner  for  the  com- 
bustion of  the  gas  in  an  atmosphere  of  air  and  ammonia; 
(2)  a  condenser  for  the  products  of  combustion.  A  is 
a  condenser  tube,  3 — 4  ft.  long  ;  B,  a  tower  filled 
with  glass  bails ;  C,  a  catch-pit  for  condensed  liquids ; 
D,  a  trumpet  tube  to  draw  of!  gases.  E,  perforated  lead 
cylinder  over  burner,  to  carry  trumpet  tube.  F,  aiii- 
monium  carbonate  in  wire  gauze  cylinder  surrounding 
burner ;  G,  steatite  in  burner. 

The  burner  is  of  the  ordinary  Bunsen  type  and  the 
draught  created  by  tlie  binning  of  the  gas  carries  the 
products  of  combustion  up  to  the  condenser. 

The  aj)paratus  is  ojicn  to  several  objections  : — 

(1)  When  starting  up  cold.  I)  acts  as  a  condenser  and 
some   small   amount  of  liquid   is  lost,    for  it  frequently 
trickles  down  the  trumpet  tube  and  is  lost  at  the  junction^L 
of  D  with  E.  ^ 

(2)  The  combustifjn  does  not  take  place  in  a  closed 
chamber,  hence  any  irregularities  in  the  draught  may 
cause  loss  of  uncondensed  vajiour. 
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Fig.  18. 

(3)  The  condenser  cannot  be  said  to  have  a  very  high 
eflSciency,  for  it  is  at  atmospheric  temperature  and  offers 
no  security  that  the  gases  shall  be  washed  before  escaping. 

An  apparatus  to  check  the  referee  must  there- 
fore be  free  from  the  above  objections  and  as  a  first 
attempt  Valentine's  test  (this  J.,  1883,  128.  as  modified 
by   Knoblauch),  was  taken   and   arranged   as   follows: — 


X 


T. 


Fig.  19. 

A  is  one  of  three  similar  washbottJes  containing  1  grm. 
of  ■•  potassium  carbonate  and  300  c.c.  of  water — the 
last  bottle  being  connected  to  a  water  pump. 

The  gas  for  testing  was  taken  from  a  main  immediately 
after  leaving  the  pmrifier,  an  inch  pipe  terminating  in 
a  tap  and  T-piece  bringing  the  gas  inside  the  testing 
house.  From  one  side  of  the  T  was  taken  the  gas  for 
referee  test,  from  the  other  the  gas  for  Valentine's 
test.  Each  stream  of  gas  passed  through  a  meter  of 
similar  dimensions,  and  arrangements  were  made  to  keep 
a  constant  pressure  and  also  a  good  stream  of  gas  through 
the  sampling  pipe  in  order  to  test  an  average  sample. 

The  apparatus  was  as  follows  : — 


To      RSFEnCE      T 


Fig.  20 


The  sheet  rubber  valves  were  necessary,  as  a  "  suck- 
back  "  on  the  main  was  of  frequent  occurrence  and  such 
a  diminished  pressure  would  have  put  the  burner  out  in  the 
referee  test,  and  added  to  the  chance  of  an  explosion  in 
the  Valentine  test.  The  bell,  B,  was  added  on  the 
referee  side,  in  order  to  keep  a  small  reserve  of  gas  for 
the  burner  in  the  event  of  diminished  pressure  causing 
stoppage  of  gas. 

A  pin-hole  disc  was  afterwards  found  to  be  the  most 
suitable  means  for  cutting  do^^•n  the  stream  of  gas  to 
the  required  speed,  the  very  narrow  slit  caused  by  a  screw 
chp  choking  much  more  quickly.  Parchment  and  metal 
discs  both  worked  successfully,  a  needle  of  suitable  diameter 
being  kept  to  clear  them  when  choked.  The  parchment 
disc  was  fixed  in  a  groimd  conical  joint  and  the  metal  disc 
soldered  on  the  end  of  a  piece  of  tubing.  The  meters  were 
carefully  compared  and  graduated  by  having  a  known 
volume  of  air  passed  through  them  from  an  aspirator. 
Those  actually  u.sed  were  both  1  per  cent.  out.  The  seals, 
S,S,  were  adjusted  to  the  seal  on  the  meters,  allowing  a 
constant  stream  of  gas  to  blow  past  them,  while  the  seals 
on  the  meters  remained  intact.  Mond  gas  was  allowed 
to  pass  through  the  apparatus  (as  far  as  exit  of  meter) 
for  three  days  to  make  sure  that  water  in  seals,  meters, 
etc.,  was  thoroughly  saturated  and  at  the  conclusion  oi 
every  experiment  the  gas  was  allowed  to  run  slowly  through 
till  the  next  was  ready. 

Experiment  1. — (5  hours  10  minutes). 

Beferee  test— {Room  temp.,  53°  F.)  2-92  cb.  ft.  of  gas 
passed  the  meter. 

The  apparatus  was  washed  out,  and  the  solution  made 
up  to  500  c.c.  ;  200  c.c.  were  taken,  hydrochloric  acid  and 
bromine  added,  the  solution  boiled,  filtered,  and  preci- 
pitated with  barium  chloride :  1271  grms.  of  barium  sulphate 
was  obtained,  equivalent  to  0-230  gr.  of  sulphiu-  per  cb.  ft. 

Valentine  test.—2-8S  cb.  ft.  of  gas.  Passed  in  5  hours 
10  minutes.  Washbottles  1  and  2  were  washed  out  and 
made  up  to  500  c.c.  200c. c,  treated  as  above,  gave  =  0-0542 
grm.  of  barium  sulphate,  =0-10  gr.  of 
sulphur  of  gas  per  cb.  ft.  A  trace  of 
sulphur  was  present  in  third  wash- 
bottle. 

The  ratio  of  air  togas  running  through 
the  Valentine  test  was  kept  at  6  air 
1  gas.  Platinised  asbestos  was  used, 
heated  by  a  triple  Bunsen  flame.  The 
unsatisfactory  result  of  this  experiment 
is  evident,  the  referee  giving  a  higher 
result  than  the  Valentine  test.  The 
defect  in  the  Valentine  test  could  not  be 

lack  of  air  for  oxidation,  for  the  ratio  had 

been  kept  at  G  air  1  gas   by   regulating 

the  streams  tlurough  gas  and  air  meter.s. 

To  make  absolutely  sure  that  it  was  not  lack  of  oxygen 

for  combustion  which  caused  the  low  result,  the  air  was 

replaced   by   oxygen  and  the  experiment  repeated. 

Experiment  2.— -Referee  test  showed  0-483  grm. 
sulphur  per  cb.  ft.  (2-26  cb.  ft.  of  gas  passed  the  meter 
in  4*5  hours). 

Valentine  test  gave  0-4872  grm.  of  baiiun\  sulphate  from 
2-51  cb.  ft.  of  gas  (4-5  hours),  or  0-414  gr.  .sulphur  per  cb.  ft. 
The  liquid  was  oxidised  with  permanganate  before  adding 
acid.  &c.,  in  order  to  avoid  any  possible  loss  of  sulphur 
dioxide.  The  third  washbottle  was  free  from  sulphur.  The 
asbestos  glowed  intermittently,  and  a  white  fume,  difficult 
to  condense,  wa.s  observed  in 
the  washbottles.  The  result 
■  '^'^  --^  being  still  unsatisfactory,  the 
referee  test  giving  a  higher 
quantity  of  sulphur,  the 
apparatus  was  modified  by 
placing  a  platinum  jet  in  the 
combustion  tube  at  which 
the  gas  could  burn  before 
passing  over  the  platinised 
asbestos. 

Experiment    3. — A      single 
Bunsen  flame  was  used,  and 
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about  3  in.  of  asliestits  plaiTtl  in  the  combustion  tube.  12  in. 
lon^  by  i  in.  ditiiuotor.  Tho  exjHMiment  was  a  failure 
a»  regards  burning;  the  gas  l>efon>  oas-sing  it  over  the 
asbestos,  for  a  lontinuous  tiame  oould  not  bo  kept  at  the 


JZ 


Ra»- 


<Kjf.* 


Fkj.  21. 


ptatinum  jet,  owing  to  the  rusli  of  o.xygen  round  it.  The 
oxygen  stream  was  (lassed  through  a  seal. which  was  adjusted 
to  *■  blow  off "  when  the  pressure  exceeded  that  of  the 
gas  seals. 

All  ex|>eriments  are  now  as.sunied  to  burn  the  gas  at 
the  rate  of  0-3  eb.  ft.  i>er  hour,  and  to  extend  over  the  same 
length  of  time. 

Reftree  tent  gave  0*341  gr.  of  sulphur  per  cb.  ft.,  and 
the  modified  Valentine  test,  0-10  gr.  j)er  cb.  ft. 

Erperimrnt  4  (reix-tition  of  Experiment  3)  gave 
0-36t>gr.  and  (••'itJS  gr.  of  sulphur  i)er  cb.  ft.  res]>ectively. 

Results  of  Ex]X'riments  3  and  4  still  showed  the 
referee  test  to  give  the  higher  result.  The  asbestos 
was  taken  out  of  the  combustion  tube  and  tested  for 
sulphur  ;  a  little  was  found  to  l)eheld  by  it.  l)nt  not  nearly 
sufficient  to  account  for  the  discrepancies  in  the  tests. 
HoweTer.  to  settle  this  point,  another  experiment    was 

nir    '    -  out  the  asbestos  from  the  combustion  tube, 

a  I   piece  of  j)latinum   gauze  in  the  hot  part 

v:  ■••  break  up  the  stream  of  gas. 

Erpenmml  5. — The  referee  test  gave  0-430 gr.  of  sulphur 
per  cb.  ft..  whiUt  the  modified  Valentine  gave  0'24()  gr. 
of  niliihur  per  cb.  ft.  The  result  was  again  a  failure  as 
regara*  any  check  being  jiiaced  on  the  referee.  Another 
atteniitt  »as  now  made  to  devise  a  new  apparatus  which 
shoula  \te  free  from  the  objections  raised  against  the 
feleree  and  yet  have  the  principle  of  combustion  for  its 
The  apparatus  sketched  was  eventually  tried. 


Fig.  22. 

retnvcr  fUttk  had  its  neck  drawn   out  and 
'-  't  rittht  nnvifK.     A  Hpecial  burner  was  then 

'  -     .  .        .>      i,,l,|||„r(.  hy  means  of  a  piece 

'■  'd  of  two  cf,nffntri''  tulK?.<« — 

•'  '  ■  I' h  end  of  the  outer  one,  and 

f  ■'  ip  and  a  platinum   jet  wnled  in  at 

'  ■  n.  from  the  op|K>Kite  end.  the  inner 

•  t''  the  ont'T  'oncentrif  tnU-  and  a  T 

"  ""ter   tuU-  <]'>Pf   hv.     The   gas  came 

•f'  '^ ''    '    '    •■  "lily  with  oxvgen 

''  tly  t.f«-;idy  flame 

•'  ,  ,        .  lit.  diameter). 

Ttrf  >U*lt  Kiid  biirn»-r  »<r.-  nrran((efi  no  that  the  flame 
w»a  nf.t  dirM-tlv  nnd^  »h«»  n»k.  but  the  hot  gnwH  firnt 
•■•^  '   'Innk.  and  Sf>  were  Inffcr 

"  Icfore  pafwinK  through 

^    -.,„■, .J  at  a  bright   red   heat. 


Contact  with  rubber  was  impossible,  except  at  the  tubulure, 
and  at  this  ])oint  (which  remained  cool  during  experiment) 
file  surface  exposed  was  very  small,  and  was  not  wetted 
till  tiie  llask  and  burner  were  washed  out  at  the  close  of 
the  ex])eriment. 

Experiment  6. — Using  new  apparatus,  the  referee 
test  gave  0-2951  gr.,  and  the  new  test  0-3152  gr.  of 
sulphur  per  cb.  ft.  This  was,  therefore,  insofar  a  success- 
ful experiment,  the  new  test  giving  a  higher  result  than 
the  referee. 

A  repetition  {Experiment  7)  gave  0-4874  gr.  and 
0-tU33  gr.  per  cb.  ft.  respectively,  confirming  Experi- 
ment G. 

In  order  to  see  whether  platinised  asbestos  made  any 
apparent  difference  to  the  result  if  placed  in  the  combus- 
tion tube.  Experiment  8  was  run  with  the  combustion 
tube  loosely  filled  with  the  asbestos  used  in  the  previous 
experiments.  The  referee  test  gave  0-146  gr.  of  sulphur 
per  cb.  ft.,  and  the  new  test,  0-197  gr. 

Judging  from  this  result,  platinised  asbestos  has  no 
influence. 

A  method  having  now  been  obtained  whereby  the 
referee  could  be  checked  in  the  determination  of  '"  total 
sulphur,"  exjieriments  were  proceeded  with  in  the  separa- 
tion of  sul])luiretted  hj'drogen  from  other  sulphur  com- 
pounds. A  sample  of  gas  was  taken  from  the  7  supplying 
the  leferee  and  new  tests  by  aspirating  a  similar 
quantity  at  the  same  rate  through  10  per  cent,  cadmium 
sulphate  solution.  The  cadmium  sulphide  precipitated 
was  filtered  off,  oxidiised,  and  precipitated  with  barium 
chloride ;  three  washbottles  were  used  for  the  cadmium 
solution. 

Experiment  9  (estimation  of  hydi'ogen  sulphide  and 
total  sulphur). — The  referee  gave  0-114  gr.  of  sulphur 
per  cb.  ft.,  whilst  the  new  test  gave  0-201  gr.  ;  the  amount 
of  sulphur  as  hydrogen  sulphide  obtained  as  cadmium 
sulphide  =  0-704  gi'.  per  cb.  ft.  The  large  difference- 
between  this  latter  and  the  total  sulphur  determined  by 
new  and  referee  test  was  unexplained. 

Experiment   10  was  run  to  determine  how  much  sulphur 

was  left  after  the  gas  had  ])assed  through  cadmium  sulphate 

solution.     The    referee,     new,     and     hydrogen     .sulphide 

tests  were  run  in  the  usual  way,  and  then  the  gas  in  the 

aspirator,    which    had      been 

through      cadmium     .sulphate 

solution,  was  .sent  through  the 

new    test   apparatus,   and  the 

residual  .sulphur  determined. 

The  referee  gave  0-140  gr. 
of  sulphur  per  cb.  ft.  ;  the 
new  test  gave  0-294  gr.,  and 
after  removal  of  hydrogen 
sulphide  by  cadmium  sulphate, 
0-104  gr.  of  sulphur  per  cb.  ft. 
0-781  gr.  of  sulphur  per  cb. 
ft.  is  present  as  hydrogen 
sulphide,  precipitated  as  CdS. 
This  experiment  still  shows 
that  something  is  radically 
wrong,  the  total  sulphur  by  the 
new  test  being  only  one  third 
of  what  was  obtained  by 
])recipitating  the  hydrogen 
suljjhide  and  estimating  sulphur  in  the  residual  gas. 
A  blank  was  run  on  the  new  tost  for  4^  hours,  and  gave 
0-0007  gr.  of  sul))hur.  \'arious  modifications  of  Experi- 
ment 10  were  run,  only  to  confirm  its  result. 

Experiment  II. — Using  lead  acetate  in  washbottles 
for  absorl  ing  hydrogen  sulphide,  the  referee  test  gave 
0-09  gr.  sulphur  jkt  cb.  ft.,  and  the  new  test  gave  0-12  gr. 
AfU-r  hydrogen  sulphide  was  out,  O-Ofi  gr.  was  indicated, 
and  O-OO  gr.  of  sulphur  as  hydrogen  sulphide  was  found. 

Experiment  12. — Using  cadmium  chloride  in  wash- 
bottles for  absorbing  hydrogen  sulphide,  meters  of  referee 
and  new  tests  were  interchanged  in  this  exj)eriment. 
'i'lie  r^^feree  test  gave  0-135  gr.  of  sulj)hur  per  cb.  ft., 
the  new  test  0-2l(j  gr.,  and  after  hydrogen  sulphide  was 
out,  0-125  gr. ;  0-993  gr.  of  sulphur  .is  hydrogen  sulphide 
was  foimfl.    The  cadmium  chloride  was  found  to  contain 
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sulphate,  so  it  was  purified,  and  experiment  repeated.  A 
good,  clean  precipitate  was  obtained,  and  to  make  doubly 
sure  that  the  sulphide  precipitated  came  from  the 
hydrogen  sulphide,  it  was  boiled  in  a  closed  flask  with 
hydrochloric  acid  and  the  gas  caught  in  bromine.  The 
method  succeeded  well  on  being  tested  by  a  balance  on 
a  known  quantity. 

Experiment  13  (using  purified  cadmium  chloride  in 
washbottles  for  hydrogen  sulphide). — The  referee  test 
gave  0'102  gr.  of  sulphur  per  cb.  ft.,  and  the  new  test 
0*1 32  gr.  ;  after  removing  hydrogen  sulphide,  the  new 
test  gave  0-101  gi'.  of  sulphur  per  cb.  ft.  Sulphur  as 
hydrogen  sulphide  =0'583  gr.  sulphur  per  cb.  ft. 

There  was  only  one  part  of  the  apparatus  left  which 
could  be  in  any  way  connected  with  these  strange  results 
— the  meters.  Absolute  confidence  had  been  placed  in 
these  after  testing,  care  being  taken  that  they  were  always 
thoroughly  saturated  with  the  gas  before  starting  an 
experiment.  To  test  this  point,  however,  the  hydrogen 
sulphide  test  was  applied  to  the  meter  which  had  been  used 
for  the  referee  test.  The  gas  now  came  through  the 
meter,  through  the  cadmium  chloride  washbottles,  and 
so  in  to  the  aspirator.    The  result  was  surprisingly  definite. 

Experiment  14. — Sulphur  as  hydrogen  sulphide, 
0-032  gr.  per  cb.  ft.  New  test  (total  sulphur),  0-154  gr. 
per  cb.  ft.,  proving  that  the  meter  was  by  some  means 
absorbing  the  hydrogen  sulphide. 

To  confirm  this,  Experiment  15  was  run  as  follows : — 
Hydrogen  sulphide  was  tested  by  cadmium  chloride,  (1) 
straight  from  the  main,  using  an  aspirator  to  measure  the 
gas  after  passing  through  the  washbottles;  and  (2)  after 
the  gas  had  passed  through  a  meter.  (3)  A  total  sulphur 
new  test  was  run  as  usual.  (4)  The  residual  gas  from  (1) 
(i.e.,  gas  which  had  come  through  cadmium  chloride) 
was  put  through  new  test.  (5)  Residual  gas  from  (2) 
was  put  through  the  new  test. 

Results  : — Total  sulphur  by  new  test  was  0-296  gr.  per 
cb.  ft.  Sulphur  as  hydrogen  sulphide  after  the  gas  had 
been  through  a  meter  =  0-1 13  gr.  Sulphur  as  hydrogen 
sulphide  in  the  gas  coming  to  cadmium  chloride  without 
passing  through  a  meter  =1-037  gr.  Sulphur  other  than 
hydrogen  sulphide  after  the  gas  had  been  through  a  meter 
=  0-128  gi-.  Sulphur  other  than  hydrogen  sulphide, 
the  gas  coming  through  cadmium  chloride  to  aspirator 
(wo  meter),  =  0-133  gr. 

The  deductions  from  experiment  are  : — (1)  The  meter 
absorbs  90  per  cent,  of  the  hydrogen  sulphide  in  the  gas  ; 
(2)  the  meter  does  not  much  affect  other  sulphur. 

The  obvious  method  of  estimating  the  total  sulphur  in 
the  gas  is  therefore  (1)  to  remove  hydrogen  sulphide  by 
aspiration  through  10  per  cent,  cadmium  chloride  solution 
(this  was  proved  efficient  by  placing  lead  acetate  paper 
after  the  third  washbottje  :  a  precipitate  rarely  formed 
in  third  washbottle).  (2)  To  burn  the  gas,  which  has  passed 
through  cadmium  chloride  solution  into  the  aspirator, 
by  passing  it  through  the  new  test  apparatus.  The 
aspirator,  in  view  of  the  results  of  Experiment  15, 
and  of  the  fact  that  the  gas  already  passes  three 
washbottles,  may  be  relied  upon  not  to  alter  the 
content  of  sulphur  other  than  that  as  hydrogen  sulphide. 

Experiment  16  was  run  on  these  lines  and  gave : — Sulphur 
as  hydrogen  sulphide,  0-893  gr.  per  cb.  ft.  ;  other 
sulphur,  0-192  gr.  ;  whence  the  total  sulphur  =  1 -085  gr. 
per  cb.  ft. 

Summary. — The  experiments  completed  have  sho\\'n  : — 

1.  That  the  referee  test  for  the  "  total  sulphur " 
in  Mond  gas  is  quite  unreliable,  as  gas  is  passed  through 
a  meter  before  it  is  burned. 

2.  That  the  ordinary  small  meter  (wet)  absorbs  hydro- 
gen sulphide  from  Mond  gas  even  though  special  precautions 
are  taken  to  keep  the  water  in  it  saturated  with   the   gas. 

3.  That  a  satisfactory  method  of  estimating  the  total 
sulphur  in  Mond  gas  has  been  found  by — 

(1)  Removing  the  hydrogen    sul])hide   by  aspirating 

gas  from  main  through  cadmium  chloride  solution. 

(2)  Burning  the    gas  in  the  aspirator  in  a  specially 

constructed  'apparatus. 


Tae. — Indication  of  iis   Presence,  and   Estdiation 
OF,  in  Mond  Gas. 

The  investigation  originated  in  connection  with^  a 
question  as  to  the  efficiency  of  the  saw-dust  purifier. 
It  was  thought  desirable  to  establish  some  visible  daily 
records  of  the  cleanliness  of  the  gas  after  passing  this 
scrubber. 

The  apparatus  as  sketched  and  described  proved  of 
value  for  this  purpose. 


Fig.  23. 


It  consists,  roughly,  of  a  square  box  in  two  -sections, 
A  and  B,  identical  in  size  and  shape.  The  body  is  made  of 
thin  sheet  copper,  the  flanges,  C,  of  hard  lead  provided 
with  thumbscrews  for  clamping  the  sections  together. 
The  gas  entry  and  exit  are  at  D  and  E  respectivel}'. 

A  sheet  of  blotting  paper  4-5  in.  square  is  interposed 
between  the  two  sections  and  clamped  down.  >.#, The  gas 
passes  in  at  D  and  away  at  E  for  measurement.  The 
blotting  paper  used  is  pure  white  in  colour,  0-025  in.  in 
thickness  and  weighs  0-0615  lb.  per  sq.  ft.  It  offers  little 
resistance  to  the  water-saturated  gas,  and  the  passage  of 
the  gas  is  well  distributed  over  its  entire  surface.  The  tar 
content  of  the  gas  is,  of  course,  indicated  by  the  stain 
produced  on  the  paper,  and  is  estimated  by  the  depth  of 
this  stain.  The  colour  varies  from  a  pale  yellow  (in  good 
gas)  via  a  yellowish-brown,  to  a  dark  greyish-brown  (i\ 
bad  gas).  Although  a  sheet  of  glass  is  lot  in  at  the  top 
of  the  apparatus,  it  is  neverthcle.ss  advisable  that  light 
should  be  excluded,  perhaps  more  particularly  when 
making  comparative  tests.  Strong  light  brings  about  \ 
conversion  of  the  yellow  colour  to  a  greyish -brown. 

The  apparatus  was  used  in  experimental  efforts  to 
improve  the  cleanliness  of  the  gas  from  tar.  Comparative 
cards  were  taken  before  and  after  each  trial.  Nine  cb.  ft. 
was  found  to  be  a  good  standard  volume  of  gas  to  J  use. 
The  velocity  of  the  gas  passing  the  pai)er  was  apparently 
without  effect.  Nevertheless,  to  make  the  results  strictly 
comparable,  a  time  of  three  hours  was  allowed.  ■•  ^ 

A  point  to  be  noticed  is  that  gas  moving  at  any  velocity 
in  glass  pipes  does  not  deposit  tar  in  them.  Glass  connections 
to  the  apparatus  were  found  to  be  clean  after  extended 
use. 
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The  .\ttemptei>    Me.^svrement   ok    Fi.rrTi'ATiNG    .\nd 

iNTEKMnrENT    l!.\S    StRKAMS  OK  FlXKP  PkRIODICITY 

BY  Means  of  Pnor  Tubes  and  Mkteus. 

One  of  the  great  difficulties  in  metering  gases  arises 
in  c«mection  with  such  rcguhu-Iy  pulsating  currents 
•s  go  to  feed  jzas  engines,  or  are  produced  by 
punping.  Ordinary  meters  will  not  deal  with  such  cur- 
rent* if  the  fluctuation  is  violent,  and  the  author  knows 
of  no  meter  which  will  work  corrwtly  on  a  gas  pipe 
I  gas  engine  only — unless  there  is  some  form  of 
:  ipparatus  between  it  and  the  engine.     Another 

,^•1  j<  ii.  .1  ;o  any  tyj*  of  meter  except  one  operated  by 
Pilot  and  side  gauges  is  that  there  is  a  great  objection 
to  throttling  the  gas  supply  to  a  large  engine. 

The  difficulty  of  the  problem  may  be  best  illustrated 
by  taking  a  concrete  example:  and  the  most  exaggerated 
case.  III.,  a  gas  pi]»e  feeding  a  single  four-cj'cle  cylinder 
may  be  selected.  In  this  case  the  engine  acts  as  a  gas 
pump  in  one  stroke  out  of  four  strokes. 

If  the  gas  in  the  pi|ie  be  regarded  as  devoid  of  inertia, 
the  valves  as  oi>erating  instantaneously,  and  the  tem- 
perature inside  the  cylinder  and  speed  of  piston  as  con- 
stant, we  can  make  a  simple  diagram  showing  how  the 
velocity  of  the  gas  in  the  pipe  varies  during  the  cycle. 


l^ 


T/me 

Fig.  24. 

It  ia  seen  that  the  above  limitations  amount  to  making 
the  Telocity  of  the  gas  zero,  except  during  the  suction 
ftroke,  when  the  velocity  rises  instantly  to  its  steady 
ralne.  at  which  it  remains  till  the  valve  closes. 

If  a  heavily-damfied  stream  gauge  be  connected  with 
jtaagefl  in  nuch  a  stream  its  behaviour  will  depend  on  its 
own  natural  fieriod  of  vibration.  We  will  suppose  that 
this  i»  long  compared  with  the  fieriod  of  the  fluctuations. 
In  this  cane  the  reading  of  the  instrument  will  be  the 
■ante  aa  if  it  were  cxiK>sed  to  a  pressure  difference 
the  time  average  of  the  actual  pressure  difference. 
Tbiu.  if  the  firewure  attained  in  the  diagram  be  P,  the 
•tream  gange  will  settle  at  a  reading  corresponding  to  a 

•teadj  pre««ure  of       .      But  a  stream  gauge  is  divided 

in  aarb  a  manner  that  the  reading  of  X  divisions  is  pro- 
portional   to    the    root    of    the    pressure    difference,    i.e.., 

^"*^      .-•  where    K   is   a   constant.      This,    however, 

\%  ot  no  use  to  us  in  determining  the  velrjcity  ;  we  do  not 
w»nt  to  know  the  square  rwt  of  the  arithmetic  time 
average  of  the  firearares,  but  the  time  average  of  the  square 

roou    of     the     prearares.     in     the     case     chosen,    — 


2' 


4' 
and 


Tboa  the  reading  is  actually   jiroportional   to" 

n/  P 
ih»    mma    Tdoeity    to        4  ;     w    the    stream    gauge 

n^^mg  tnf^jiT'f'*!   «•   for  a   steady  stream    would   give 
'  Ifoing  to  the  engine  in  a 

I  fa/t<^jr  of  correction  of 
t;  «  -^.4...  „^,rr  i.,  i^  ..j.j„i'i  lo  the  sffam  gauge  reading 


as  usually  interpreted.     Factors  for  certain  other  cases 
calculated  on  the  same  basis  as  the  above  are  as  follows  : — 

1.   For  a  single-acting  pump,  C  =  0-707. 

'1.  ¥oT  a  double-acting  pump,  C=  1. 

3.  A  stream  varying  so  that  the  instantaneous  velocity 
varies  between  100  and  94-8,  C  =  0-9995.  The  variations 
are  supposed  to  take  place  instantaneously  as  in  the 
other  cases. 

4.  A  stream  varying  so  that  the  instantaneous  velocity 
varies  between  100  and  90,  C  =  0-9987. 

6.  A  stream  varying  so  that  the  instantaneous  velocity 
varies  between  100  and  70-7,  C  =  0-986. 

Cases  3  to  5  are  of  interest  as  showing  that  fluctuations 
such  as  often  occur  do  need  to  be  taken  into  account. 

In  practice,  howBver,  it  is  clear  that  the  inertia  of  the 
gas  in  the  pipe  cannot  be  neglected  and  a  method 
must  be  devised  capable  of  doing  for  a  gas  stream  what 
the  oscillograph  does  for  an  alternating  electric  current. 
Such  an  apparatus  is  shown  in  Fig.  25.     A  light  aluminium 


disc  fits  closely,  but  without  touching  the  inner  walls  of  a 
circular  cylindrical  vessel.  The  gauge  tubes  are  con- 
nected above  and  below  the  disc,  and  the  latter  being 
mounted  on  a  light  spindle  and  controlled  by  a  spring, 
moves  up  and  down  in  obedience  to  the  difference  of 
pressure  on  its  two  surfaces.  The  })eriod  of  oscillation 
of  the  system  must,  of  cour.se,  be  small  compared  with  the 
period  of  the  forces,  and  the  damping  must  be  such  as 
will  make  the  system  approximately  "  dead  beat."  It 
is  hardly  necessary  to  add  that  the  connections  to  the 
gauge  tubes,  and  the  gauges  themselves,  must  be  wide 
enough  and  short  enough  for  the  pressure  differences 
necessary  to  pass  the  volumes  of  gas  requisite  to  move 
the  disc  to  be  small  compared  with  the  pressure  difference 
under  investigation. 
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The  photographic  method  of  registration  (Fig-  26)  has    1    and  ordinates  at  the   beginning  and  end  of  the  cycle, 
been  adopted  simply  for  convenience ;    the  gauge  is  quite        can  be  estimated  in  any  convenient  way.  and  then  -the 
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Fig.  26. 


powerful  enough  to  register  its  own  movements  in  the 
same  manner  as  is  usual  in  physiological  experiments. 


average  velocity  is  found  by  dividing  this  area  by  the 
periodic  time.    (2.)  For  example,  in  the  idealised  gas  engine 


Fig.  27. 


Fig.  27  shows  a  record  for  a  single-acting  four-cycle 
gas  engine  cylinder,  the  ordinates  of  the  curve  being 
proportional  to  the  squares  of  the  velocities,  but  the 
scale  of  the  curve  unknown. 

It  would,  of  cour.se.  be  fairly  simple  to  calibrate  the 
photographic  apparatus,  but  it  is  even  simpler  to  use 
the  ordinary  micromanometer  in  addition  to  the  photo- 
graphic apparatus.     The  procedure  then  is  as  follows  :  — 

Let  Pa  be  the  pressure  shown  by  the  manometer,  and 
t  the  period  of  the  cycle.  Let  A  be  the  area  included 
between  the  axis  of  time  and  the  curve,  determined  by  a 
planimeter  or  otherwise.  Then  A  =  Pa .  i,  whence  the 
pressure  corresponding  to  unit  length  of  ordinate  can  be 

found.  (1.)  If  we  assume  that  the  equation  V2  =  K  •  —  applies 

to  puff}'  currents,  the  next  step  is  to  construct  a  curve 

with   ordinates  equal   to  v  I  -^^  ov6\n^\^   of   first  curve. 

The  area  cut  off  between  the  axis  of  time,  the  new  curve 


curve;  let  P  be  the  pressure  corresponding  to  the  ordinates 
A  or  B,  the  steady  pressure  observed  by  the  manometer 
being  Pq.  Then  by  operation  (1)  P  =  4Po,and  by  operation  (2) 
the  area  of  the  second  curve  divided  by  the  periodic  time  is 

^^2l>. 


'^" 


,j^2jCi41i=V2KF„ 


and  this  is  the  mean  velocity,  agreeing  with  the  statement 
that  the  velocity  deduced  from  the  stream  gauge  reading 
as  if  the  current  were  steady  must  be  halved  to  give  the 
real  mean  velocity.  The  photographic  curves  give  a 
factor  of  0-49  instead  of  0-5  as  in  the  ideal  ca.se.  The 
only  check  the  author  has  as  yet  succeeded  in  appl\-ing 
to  the  above  method  of  measurement  has  been  by  closing 
the  gas  valve  of  one  cylinder  of  a  gas  engine  and  ob.scrving 
the  air  pumped  in  when  the  engine  is  run  from  another 
cylinder.  The  mean  pressure  of  the  air  is  given  both  in 
the  cylinder  and  air  pipe  by  a  light  spring  indicator, 
and  the  temperature  can  be  inferred  from  the  recent 
measurements  of  Prof.  Hopkinson  {Phil.  Mag.,  Series  VI. 
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Vol.  13.  p.  R4— Jan..  1007).  The  restiU  of  several  trials 
made  in  this  way  was  to  show  a  fair  atrrecnient 
between  the  volume  of  air  jH>r  iiiiiiute,  as  deduced  from 
the  Pilot  tulie  measurements,  and  the  same  quantity  as 
inferred  from  the  cylinder  dimensions,  the  speed  of  the 
eneine.  and  the  indicator  diaijram. 

The  author  has  had  the  advantage  of  discussing  the 
matter  with  Prof.  Po>-nting.  who  indeed  kindly  suggested 
the  formal  statement  as  to  the  reduction  of  the  obser- 
vations gi\-en  above. 


The  author  derirw  to  make  acknowledgment  to  Messrs. 
Chamberlain  and  Hookham  for  permission  to  publish 
some  tables  facilitating  the  use  of  gauges  for  gas  measure- 
ment which  were  originally  calculated  for  a  pamphlet 
issued  by  them ;  the  Cambridge  Scientific  Instrument 
Co..  for  permission  to  reproduce  the  print  of  a  micro- 
manometer  :  Mr.  R.  H.  Bradbury,  the  author's  chief 
assistant,  for  earr>-ing  out  and  calculating  most  of  the 
gas  measurements  described  and  for  making  the  drawings 
which  accomjviny  this  }iaj>er  :  Mr.  C.  H.  Bcasley.  the 
anthor's  mechanical  assistant,  for  constructing  the 
apparatus  described  :  Mr.  A.  A.  King,  chemist,  who  con- 
ducted the  experiments  on  the  determination  of  sulphur 
in  Mond  gas  indeoendentlv  of  thcautlior.  Mr.  A.  Goddard, 
chemist,  who  carried  out  the  experiments  on  the 
determination  of  tar  and  ammonia  in  Mond  gas  as 
part  of  work<  routine ;  the  Institution  of  Mechanical 
Engineers  for  permission  to  make  use  of  material  already 
published  in  their  Journal :  and  to  the  author's  colleagues 
for  a««^ntinu  to  the  publication  of  inforniation  originally 
obtained  for  their  exclusive  use. 

DisCTSSioy. 

Dr.  DivKB.«»  having  expressed  his  sense  of  the  very  great 
rahi-      '  "^      "    r>er, 

Pr  :  \  said   the   general   impression   produced 

oo  hi  jiaper  was  the  enormous  value  of  bringing 

scientitie  traming  to  bear  on  industrial  problems.     They 

most  all  have  been  highly  impres.sed  by  the  great  skill 

with    which    the    author    had    attacked     the     problems 

that  he  had  to  deal  with,  and  brought  to  bear  tipon  them 

al]  the  resources  of  phvsics  and  chemistry.     The  method 

by  whif'h  Mr.  Threlfall  had  determined  on  a  manufacturing 

scale   the   densities    of    gases    was    nio.st  ingenious.     As 

had  been  pointed  out.  this  method  would  have   enabled 

Txwd  R*y!eigh  to  detect  the  difference  in  density  between 

nitrogen    and    atmospheric    nitrogen  ;     but,    on 

.^nd.  if  he  had  correctly  followed  the  author's 

n.  it  would  have  involved  the  preparation  of 

of  gas  which  would  have  been  very  difficult 

;th  at  the  time  those  investigations  by  the  old 

glwbf  nicthod  were  in  progress.     He  hoped  the  communi- 

r»tina   wotild   be  an  encouragement  to  others  who  were 

engri.    '  IuMtrial   ref^earch   to  give  the  Society  the 

ben'  '  '•x\ifr\fnrc  In  a  similar  way. 

Wr  H.    Lymn   confirmed   the   statement  that 

the  nieasurem»Tit  of  gas  by  chemical  means  was  unreliable, 
tboQgfa  he  had  obtained  results  over  long  periods  which 
were  within  5  per  cent,  of  those  measured  by  accurate 
meteiiL  The  Utter,  however,  was  the  only  satisfactory 
■w4hnd  of  gas  measurement.  The  atithor's  work  in 
hlingmg  oni'  a  fontinuous  calorim'-ter  would  be  of  the 
vtmoet  value.  C)n\y  those  with  exj)fTience  knew  how 
difVnlt  it  was  at  times  to  maintain  agreement  between 
the  KM  tntpnn  and  gaa  ydnnt  makers.  The  former  very 
frM|imitiT  atthliiitM  t»-mtK)rary  difTKulties  with  their 
cagin'^  to  the  ga«  Ix'ing  Ulow  standard  fjuality,  while 
<Im  Utter  werr  naturally  of  cfmtrary  opinion.  A  eon- 
tisnotis  gas  caUjrimi-ter  wmild  automatically  wttle  nuch 
pointa  at  the  m'mi-n'  i.l  their  ocf  urrencc.  He  welcomed 
Mr  ThrMfaU'o  that  a  standard  method  should 

be  aAnxittti  ff.r  .   tar  in  j/rMlufcr  and  [)ower  gas, 

whi' '  *    >■'•    •.:>Titf]y    imrd.     ..\    nimple    standard 

■»'■  ^1^  "f  gr»-at    M-rvir»-  and   would   lie  much 

•pt-r  thr>*0-  intfT-itf^l  in  the  subjr-ct. 

I*-  "aid  he  noticed  that,  in  the  measurements 

ol  '■■  •'   pipea  Prof.  Threlfall  had  shown  a  very 


flat  velocity  curve,  different  to  that  which  obtained 
when  water  was  flowing  tlirough  the  pipes  ;  these  latter 
were  much  more  pointed,  and  approximately  parabolic. 
There  were  two  kinds  of  curves  for  straight  pipes,  dejiend- 
ing  to  some  extent  on  whether  the  water  was  flowing 
in  stream-like  motion,  or  flowing  above  the  critical  velocity, 
namely,  in  disturbed  motion  ;  and  he  wondered  if  the 
author  had  obtained  tlie  critical  velocity  of  air.  That 
seemed  just  the  kind  of  apparatus  for  determining  it. 
Were  any  of  the  author's  experiments  conducted  below 
the  critical  velocity  of  air,  and  could  he  quote  any 
figures  ? 

Dr.  H.  G.  CoLMAN  said  that  the  first  part  of  Mr. 
Threlfall's  paper  was  of  interest  even  to  those  dealing 
with  gas  in  much  smaller  quantities  than  those  dealt 
with  by  the  author.  The  ordinary  meters  were  sufficient 
to  measure  the  total  bulk  of  the  gas,  but  the  instrument 
Mr.  Threlfall  had  devised  would  be  of  very  great  value, 
because  although  the  finished  quantity  was  measured 
at  the  meter,  the  gas  had  frequently  to  be  divided  during 
manufacture  into  separate  streams,  and  there  were  no 
ready  means  of  telling  what  proportions  were  going  to 
each  section,  because  it  was  too  expensive  to  put  up 
separate  meters  for  each  stream.  In  such  circumstances 
this  instrument  would  be  most  valuable.  For  another 
purpose  also  it  would  be  of  use,  namely,  in  the  manufacture 
of  blue  water  gas,  or  carbiu'etted  water  gas.  The  amount 
of  air  blown  in  made  an  enormous  difference  to  the 
working  of  a  water-gas  machine,  and  under  oidinary 
circumstances  the  only  measure  was  the  blast  pressure ; 
but  the  volume  of  gas  depended  not  only  on  the  static 
pressure,  but  on  the  back  pressure  of  the  fuel  beil  of 
the  apparatus.  The  pressure  shown  by  the  fan  might  be 
correct,  yet  less  air  might  be  passing  tlirough  than  was 
desii-cd,  and  the  instrument  devised  by  Mr.  Threlfall 
would  enable  the  actual  volume  of  air  used  to  be  directly 
determined. 

The  Chairjian  said  there  was  one  point  raised  by 
Dr.  Colman  Mr.  Threlfall  did  not  deal  with,  namely, 
the  application  of  his  producer  to  the  measurement  of 
the  amount  of  air  passing  into  the  producer.  One  of  the 
things  which  troubled  people  who  worked  gas  producers 
was  to  get  some  idea  of  the  relative  proportion  of  steam 
to  air  entering  the  producer  as  compared  with  that  kno^vn 
to  be  necessary  in  order  to  produce  the  best  effect.  There 
were  the  most  divergent  estimates  as  to  this,  and  if  Mr. 
Threlfall's  work  could  in  any  way  help  to  solve  that 
difficulty  it  alone  would  be  a  most  important  piece  of 
work. 

Mr.  Threlfall,  in  reply,  said  Prof.  Meldola  had  stated 
that  his  method  of  determining  densities  would  not  have 
worked  with  the  small  quantity  of  gas  available  by  Lord 
Rayleigh,  but  one  point  about  it  was  that  it  worked 
with  very  little  gas,  if  this  was  put  into  the  tube  in  Ihe 
right  way.  If  a  tube  60  ft.  long  were  filled  with  hydrogen 
from  the  bottom,  he  did  not  know  how  long  it  would  take, 
but  it  would  be  many  hours,  while  by  passing  the  gas  in 
downwards  the  air  was  soon  expelled.  With  regard  to 
Prof.  Coker's  interesting  cjuestion  as  to  the  nature  of  the 
stream  of  gas,  he  had  shown  in  his  paper  before  the 
Institution  of  Mechanical  Engineers  that  all  streams  in 
practice  were  turbulent  drifts.  Each  particle  of  gas 
moved  at  random,  but  the  whole  number  drifted  in  one 
direction. 

In  reply  to  the  y)oint  raised  by  Dr.  Colman  and  the 
Chairman,  a  stream  of  air  propelled  by  a  fan  can  be 
easily  measured — indeed,  most  of  the  earlier  experiments 
were  made  in  currents  of  air  produced  by  this  method 
and  are  described  in  the  communications  to  the  Institutions 
of  Mechanical', and  Electrical  Engineers  already  referred 
to.  If  the  streams  are  prod\iced  by  blowers  which  act 
more  or  less  discontinuously  the  stream  must  be  steadied 
before  measurement  by  the  insertion  of  a  ves.sel  of  some 
volume  between  the  blower  and  the  place  where  the 
measurement  is  made.  The  author  has  not  found  it 
necessary  to  measure  the  air  entering  a  Mond  j)iant, 
because  the  method  of  working  is  to  keep  enough  j)roduceraJ^ 
at  work  to  carry  the  maximum  load;  to  kecj)  the  air^l 
saturated  at  a  certain  temperature  when  it  enters  the 
producers,  and  to  rcLMilatc  the  blowers  according  to  the 
pressure  gauges,  i.e.,  in  accordance  with  the  load. 
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SOME    CHEMICAL   AND    PHYSICAL   CHANGES    IN 
THE  FIRING   OF  POTTERY,  &c. 

BY  J.   W.   MELLOR,   D.SC. 

The  problems  associated  with  clay  working  and  pottery 
manufacture  are  little  known  outside  a  very  limited 
■circle  ;  and  even  within  that  circle,  the  strife  and  stress  of 
commerce  prevents  incursions  into  those  regions  which  do 
not  promise  immediate  profits.  These  regions  should  be 
carefully  explored  in  the  laboratories  of  our  universities 
and  colleges.  Careful  investigation  of  the  "  profitless  " 
side  issues  which  constantly  occur  in  our  manufacturing 
processes  is  of  the  greatest  importance.  Potterj'  has  been 
helped  very  little,  if  at  all,  by  pure  research,  although  the 
chemistry  and  phj'sics  of  pottery  are  probably  as  complex 
as  of  any  industry  which  flourishes  at  the  present  age. 

The  "  body  "  of  fine  pottery  is  iisually  made  from  a 
plastic  mixture  of  clays,  flint,  and  felspar,  or  cornish 
stone — a  native  mixture  of  felspar  and  quartz.  The  plastic 
mixture  is  moulded  into  the  required  shape,  dried,  and 
fired  in  the  "  biscuit  "  oven.  A  fusible  mixture  is  then 
spread  over  the  body,  and  the  whole  refired  in  the  "  glost  " 
oven  at  a  much  lower  temjierature  than  the  "  biscuit  " 
oven.  The  melted  mixture  covers  the  surface  of  the  body 
with  a  glassy  film  or   "  glaze." 

There  are  manv  variations  from  this  procedure  in  actual 
practice.  The  glaze  and  body,  for  example,  may  be  fired 
at  one  operation  with  oi-  without  a  preliminary  "  baking  " 
of  the  body.  There  are  also  considerable  variations  in 
the  composition  of  the  body  and  glaze.  Thus  we  get 
the  chief  varieties  of  fine  pottery — earthenware,  semi- 
porcelain,  granite  or  ironstone  china,  hard  porcelain, 
parian,  soft  porcelain,  and  bone  china. 

The  firing  of  opaque  pottery. — The  changes  which  take 
place  in  the  body  during  the  earlier  stages  of  the  firing 
are  comparatively  simple — loss  of  organic  and  volatile 
constituents.  When  the  temperature  passes  1000", 
the  fluxes  soften,  melt,  and  dissolve  the  less  fusible 
materials — clays  and  flint.  The  process  is  more  or  less 
incomplete  in  all  the  different  types  of  pottery.  The 
ware  could  not  retain  its  shape  during  the  process  of  firing 
if  the  constituents  formed  a  homogeneous  solution. 
In  earthenware,  the  process  of  dissolution  is  just  about 
sufficient  to  cement  the  less  fusible  particles  of  quartz 
and  felspar  together.  A  relatively  small  proportion  of 
flux  is  needed,  and  in  thin  slices,  under  the  microscope, 
the  original  constituents  can  be  readily  identified  after 
firing.  Fig.  1,  for  example,  represents  an  unfu-ed  sample 
of  earthenware  ;  Fig.  2,  a  properly  fired  sample.  Semi- 
porcelain  (Fig.  3)  is  practically  the  same,  although  the 
process  of  solution  may  have  gone  a  little  further.  As 
in  earthenware,  the  original  constituents  can  be  readily 
identified  after  firing.  The  quartz  and  clays  are  welded 
together  by  the  felspathic  flux.  In  "  granite  "  or  "  iron- 
stone china,"  and  "  mortar  "  bodies,  on  the  other  hand, 
the  process  of  solution  is  very  much  further  advanced 
(Fig.  4),  and  the  ware,  in  consequence,  is  much  more 
vitreous  and  hard.  Earthenware  and  semi-porcelain, 
when  fired,  are  relatively  soft  and  porous.  There  are  no 
signs  of  translucency  when  pieces  of  granite  and  of  earthen- 
ware, say  2  mm.  thick,  are  examined  in  transmitted 
light,  although  some  varieties  of  ironstone  china  begin 
to  show  a  glimmer  of  light  when  made  a  little  thinner. 

The  firing  of  translucent  pottery. — The  clay  used  in  all 
these  types  of  pottery  is  a  mixture  of  "  ball  "  and  "  china  " 
clay.  If  the  amount  of  ball  clay  is  reduced  below,  say, 
5  per  cent.,  and  the  proportions  of  the  remaining  constit- 
uents— flint,  felspar,  and  china  clay — are  properly 
adjusted,  the  resulting  ware  when  fired  is  quite  translucent 
in  relatively  thick  pieces.     Hard  porcelain,  or  porcdaine 


dure  (Fig.  5),  is  an  example.  Ordinary  earthenware 
acquhres  the  same  general  structure  (Fig.  6)  as  hard 
porcelain  if  fh-ed  much  harder  than  is  usually  done.  The 
presence  of  the  ball  clay,  however,  renders  the  "  over- 
fired  "  body  very  much  less  translucent  than  porcelain. 
The  body  loses  its  shape  before  the  translucent  stage  is 
reached.  If  the  flint  be  omitted  from  hard  porcelain 
and  the  felspar  increased,  translucent  "  parian  "  (Fig.  7) 
is  obtained.  The  firing  temperature  of  hard  porcelain — 
about  1400° — is  very  much  higher  than  the  firing  tempera- 
ture of  "  parian."  In  the  former,  patches  of  acicular 
crystals  resembling  sillimanite  frequently  occur.  These 
crystals  seem  to  be  produced  whenever  mixtures  rich  in 
china  clav  and  felspar  are  fiied  over  1300°  (W.  Vernadsky, 
Bull.  Soc.  Min.,  12,  447,  1889;  13,  256,  1890).  The 
optical  properties  of  these  crystals  (refractive  index, 
double  refraction,  terminal  planes,  optical  sign,  and 
optical  extinction)  resemble  sOlimanite,  although  the 
angles  have  not  yet  been  measured. 

A  pocket  of  crystals  in  hard  porcelain  (Chinese)  is  shown 
in  Fig.  8,  and  a  similar  pocket  of  sillimanite  crystals 
from  a  piece  of  volcanic  slag  (Vesuvius)  is  shown  in  Fig.  9. 
As  a  matter  of  fact,  similar  crystals  may  be  developed 
at  much  lower  temperatures  in  the  presence  of  frits 
and  glazes  containing  lead  silicates.  Parian,  for  example, 
is  frequentlj'  made  with  a  certain  proportion  of  lead  glass, 
and  in  that  case,  the  parian,  though  fired  betw^ecn  1150" 
and  1200",  may  have  pockets  of  these  acicular  crystals. 
The  lead  glass  seems  to  act  as  a  catalytic  agent.  The  so- 
called  soft  porcelain,  or  porcdaine  tendre,  is  compounded 
of  a  mixture  of  clay  with  a  glassy  frit.  In  other  words, 
soft  porcelain  (Figs.  10  and  11)  has  the  nature  of  a  glass 
rendered  opaque  by  the  addition  of  china  clay.  I  am 
indebted  to  the  kindness  of  M.  G.  Vogt,  of  Sevres,  for  the 
specimens  from  which  the  sections  Figs.  10  and  11  were 
cut.  Felspar  and  artificial  glass  have  been  supplemented 
or  replaced  in  particular  cases  by  other  fluxing  agents 
like  mica  (Chinese  porcelain — G.  Vogt,  Bull.  Soc.  Enc. 
Nat.  Ind.  [5],  5530,  1900),  steatite  (early  Worcester 
porcelain— A.  H.  Church,  Cantor  lectures^  17,  1881), 
barium  sulphate  (Josiah  Wedgwood's  jasper  for  instance — 
L.  Petrik,  Zentr.  Glas.  Porz.,  22,  1797,  1809,  1907), 
and  bone  ash.  Practically  all  the  porcelain  made  in 
England  at  the  present  time  has  about  50  per  cent,  of 
bone  ash  mixed  with  clay  and  cornish  stone.  Properly 
fired,  bone  china  is  perhaps  more  nearly  homogeneous 
than  any  other  type  of  pottery.  Here  it  is  seldom 
possible  to  identify  the  original  constituents  (Fig.  12). 
Some  special  reactions  occur  during  the  firing  of  this  type 
of  pottery  caused  by  the  decomposition  of  the  calcium 
phosphate.  A  slight  rise  of  temperature  above  that 
required  for  properly  maturing  the  ware  results  in  the 
decomposition  of  the  bone  ash  with  the  evolution  of 
phosphorous  fumes  which  cause  the  ware  to  expand  a  little 
after  the  maximum  contraction  has  taken  place.  Such 
ware  then  acquires  the  spongy  character  shown  in  Fig.  1 3. 
Reducing  conditions  favour  the  decomposition  of  the 
bone  ash.  The  phosphorous  vapours  at  the  same  time 
appear  to  react  with  the  iron  oxides  (below  1  per  cent.) 
in  the  body,  producing  a  greenish-blue  coloured  iron 
phosphate,  which  imparts  a  curious  tint  to  the  ware  in 
transmitted  light  (B.  Moore,  Trans.  Eng.  Cer.  Soc,  5,  37, 
1905).  There  is  also  some  evidence  of  the  formation  of  a 
kind  of  artificial  ultramarine  when  the  ware  is  fired  in  a 
reducing  atmosphere  (J.  W.  Jlellor,  Trans.  Eng.  Cer. 
Soc,  .5,  41,  1905). 

Adion  of  the  fluxei>. — The  particles  of  china  clay  are 
comparatively  porous,  since  they  are  permeated '  with 
numerous  capillary  pores.  If  the  pores  are  filled  up  with 
water,  or  Canada  balsam,  the  apparently  opaque  particles 
become  translucent.  In  firing,  the  molten  felspathic 
flux  may  be  supposed  to  fill  up  the  capillary  pores  of  the 
china  clay  particles  in  much  the  same  way,  although  the 
felspar  will  be  dissolving  the  clay  at  the  same  time  as  it  is 
slowly  filling  up  the  pores.  Hence,  the  china  clay  may 
remain  as  an  "  invisible  framework  "  in  the  soft  pottery 
body  during  firing,  so  that  the  apparently  soft  body  may 
still  retain  its  shape  ;  and,  after  firing,  the  clay  be  unrecog- 
nisable. "  Ball  "  clay  being  less  refractory  than  china 
clay,  fuses  in  the  body,  and  does  not  seem  to  behave  the 
same  as  china  clay.  But  the  action  of  ball  clay  is  not  yet 
clear. 
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The  reactioo  between  the  different  constituents  of  the 
body,  in  tiring,  i<  anvsted  )>eforc  the  system  is  in  a  stat« 
of  ei]uilibrii)ui.  The  chemistry  of  pottery  is  therefore 
laTj^fty  a  chemistry  of  inoomiilete  reactions,  and  many 
erroneous  inferences  have  Ihhmi  made  from  the  failure  to 
apjirxviate  this  fiwt.  Thus,  two  bcHlics  may  have  the 
same  ultimate  comixvsition.  and  yet  Whave  very  differently 
on  tirmg,  l^wause  the  velixity  of  the  reaction,  under 
constant  conditions,  is  different  when  the  hcxiies  are 
comi>ounded  with  different  materials  so  as  to  furnish  the 
Niuw  ultimate  comjwisition,  or  with  the  same  materials 
in  «  different  state  of  sub-division. 

Aijain,  in  tiring,  the  comjwsition  of  the  tlux  is  constantly 
chaniiing  a#  it  disssolves  the  less  refractory  materials. 
The  softening  of  the  whole  body  is  naturally  determined 
by  the  sj>eed  with  which  the  fhixes  react  with  the  clays 
and  quartz,  as  well  as  on  the  fusibility  of  the  product  of 
the  reaction.  The  protluct  of  the  reaction  may  be  less 
fusible  or  less  viscous  than  the  original  flux.  Felspar 
which  ha<!  dissolved  a  little  quartz  is  more  fusible  than 
fels]tar  alone  ;  and  a  mixture  of  quartz  w  ith  a  little  china 
clay  i*  less  refractory  than  either  quartz  or  china  clay 
alone. 

A  great  many  attempts  have  been  made  to  predict  the 
softening  temperatures  of  clays  and  similar  mixtures  from 
their  ultimate  composition.  We  have  the  work  of  E. 
Kkhter.-  (J.  prakt.  Chem..  104.  191.  1S68  ;  Dingler's  J., 
191,  59,  1.50.  229,  1S69 :  197.  268,  1870).  C.  Bischof 
(Dinelers  J.,  161,  208,  291.  1861  :  165,  378,  1862;  169. 
353.  45.5,  1863:  170,  43.  1863:  196.  438.  1870;  198, 
390.  1871  :  20«.  110.  289.  1871).  H.  A.  Seger  (Tonind, 
Zeit..  1.  290.  1877).  F.  Cramer  (Tonind.  Zeit.,  Nos.  40, 
41.  1895).  P.  Jochum  (Zeits.  Ver.  deuts.  Ing.,  39,  53, 
317.  1895).  H.  A.  Wheeler  (Missouri  Geol.  Suryev.  11, 
146,  1896).  T.  Ludw-ig  (Tonind.  Zeit.,  29.  773,  1904); 
and  K.  Kochs  (Zeits.  angew.  Cliem.,  19.  2123,  1906,  and 
with  F.  Sevfert,  16.  14.  719,  1901).  The  few  generalisations 
which  have  been  made  are  said  to  be  in  harmony  with 
ran't  HofTs  solution  laws,  but  the  conditions  are  so  very 
different  from  those  which  pertain  to  the  freezing  and 
melting  of  dilute  solutions,  that  the  agreement  of  a  very 
limited  number  of  empirical  observations  with  the  dilute 
Boiution  laws  at  present  appears  to  be  due  more  to  chance 
than  to  order.  At  the  same  time,  we  must  not  forget  that 
the  clay  working  industries  are  not  particularly  interested 
in  the  melting  points  of  clay  mixtures,  although  the 
■oftenini;  points  are  of  the  greatest  importance.  As  soon 
a«  a  day  haA  melted,  it  is  of  no  technical  interest.  After 
the  forniuliP  have  done  their  all.  we  have  ultimately  to 
relv  on  empirical  observations  for  the  softening  points 
of  the  different  mixtures. 

Thr  firing  of  glazfs. — The  molten  glaze  is  an  active 
flax  which  ia  vigorously  attacking  the  body  while  it  is 
being  fired.  There  is  thus  a  very  concentrated  solution 
of  body  in  glaze  where  the  glaze  comes  in  contact  with 
the  body.  The  sul^stances  in  solution  have  not  time  to 
diffniie  uniformly  throughout  the  glaze.  The  result  is 
that,  in  rrjoling  the  saturated  solution,  crystalline  separa- 
tion* Mjmetimes  occur  in  the  vicinity  of  the  body.  Fig.  14, 
for  example,  shows  a  fringe  of  such  crystals  in  the  glaze 
cut  from  the  l<ottom  of  an  ordinary  Berlin  porcelain 
cnjrjhle.  TheM-  rry  stal.M  heem  to  grow  larger  after  repeated 
fj,..  ..  ~.  - '  rtain  tem]X'ratures.  'ITie  crucibles  are  then 
^'  A  similar  j>henf>nienon  occtirs  with  yiorcelain 

i:  '■<•».     As  in  the  case  of  many  metallic  alloys, 

the    tfi.      ..  -^fnicture    develoym    concomitantly    with 

th^     l.r"     ••  f  Ordinary     hard     porcHain     pyrometer 

t'."  for  a  couple  of    days  at  1,300  ,  become 

*•  •  'tie  that  they  can  only  l>c  used  once. 

F.».  .•-  .  ,-.  ..;  •  a  rrowi-section  through  glazr-  and  boflv 
of  a  ••  new  "  tube  ;  Fig.  16  a  jKirtion  of  the  same  tube 
after  firing  a  couple  of  dayw  at  \^^i' .  A  similar 
ohnervatifm  applie«  to  nnglazer]  firebricks.  These,  too, 
after  fpfieated  firing*  become  very  brittle,  and  a  set  of 
•^  ■  '  il'-  i.t  shown  in  p'igs.  17—20.     The 

fir'  "im    a    mixture    of    "  grog  "    {i.e., 

pf'  -  1-..  or  old  Irricks)  and  the  raw  fire- 

cUr.  Fig.  17  M  nnfired  ;  Fig.  18,  once  fired  at  about 
I10<r  ;  Fi|t  19.  onre  firerl  at  I3.Vf  ;  Fig.  20,  fired  seven 
time*  at  IS-V/'.  Here  again  we  have  the  development  of 
the  a^-irular  rrrntal*.  Another  influence  may  also  bfj 
at   work.     The  fireclay  mixtureK  are  comparatively  low 


I    in  fluxes.     The  "  grog,"  &c.,  at  each  firing  "  sucks  up  " 
or  combines  with  the  fluxes,  ultimately  leaving  insufficient 
j    fluxes  to  bind  the  whole  into  a  rigid  mass.     (See  F.  Austin 
j    and  J.  \\'.  Mellor,  Trans.  Eng.  Ceramic  Soc,  1907.) 

'J'emiK^raturc  plays  a  most  important  part  in  the  develop- 
'    ment  of  these  crystals.     G.  Tainman  (Z.  physik.  Chem., 
j    25,  441,  1898)  has  shown  the  existence  of  a  maximum  rat© 
I    of   crystallisation    temperature   for    many    organic    com- 
pounds.    The    rate    of    crystallisation     "  slows    down  " 
:    above  and  below  this  temperature,  and  this  the  more  the 
I    further  the  temperature  is  away  from  the  temperature  of 
maxinuim     crystallisation.     This     fact     explains     many 
curious  results  observed  in  the  crystallisation  of  silicates. 
Representing  temiieratures  by  the  ordinates  of  Fig.  21, 
and  rates  of  crystallisation  by  the  abscissae,  we  have  a 
curve,    resembling    A  B  C,    indicating    the    influence    of 
teinjK>rature  on  the  rate  of  crystallisation.     Suppose  the 
maximum  velocity  occurs  at  1300°,  there  is  a  zone  on  each 
side   extending   from   say    1200°   to    1400°,    where   rapid 
crystallisation  is  liable  to  occur.     Outside  these  tempera- 
ture limits  the  rate  of  crystallisation  is  negligibly  small. 
If  we  now  represent  "  time  "  by  the  abscissa?  of  the  same 
diagram,  the  curve,  D  E  F,  will  represent  the  temperature 
of  the  pyTometcr  tube  at  different  intervals  of  time  under 
one  set  of  conditions.     The  tube  is  in  the  "  danger  zone  " 
three  hours,   whereas,   under  another  set  of  conditions, 
D  G  H,  a  pwometer  tube  will  scarcely  be  in  the  "  danger 
zone  "  at  all.     Hence,  the  one  tube  is  much  more  likely 
to   show   the   effects    of   crystallisation   after   the   firing. 
Similarly,  a  substance  cooling  from  a  temperature  above 
the  "  danger  zone,"  with  a  "  flat  "  cooling  curve,  may  be 
in  the  "  danger  zone  "  a  longer  time  than  if  the  cooling 
curve    were  steeper.     In    the    latter    case    the  substance 
might  pass  so  rapidly  through  the  "  danger  zone  "  that 
very  little  crystallisation  would  have  time  to  take  place. 
The  "  danger  zone  "  naturally  varies  with  each  substance, 
and   this  must  be  determined  empirically  for  any   par- 
ticular mixture.     The  above  diagram  is  only  an  approxi- 
mation  to   the   possible  curve   for  our   pyrometer  tubes. 
The  reason  that  the  tubes,  after  a  very  great  number  of 
firings,  lose  their  crystalline  character  and  become  tough 
again,  arises  from  the  fact  that  the  nature  of  the  tube 
changes  with  time  owing  to  the  further  progress  of  the 
reaction     between     the     constituents.      This     probably 
removes  the  "  danger  zone  "'  somewhere  else. 

The  glaze  shown  in  section,  Fig.  22,  does  not  exhibit 
any  particular  tendency  to  crystallise  when  fired  in  a 
"  glost "  oven  at  about  1200°,  although,  if  the  same 
glaze  be  refired  in  an  earthenware  "  glost "  oven  at 
about  40°  lower,  we  have  the  crystalline  effect  shown  in 
Fig.  23.  These  crystals  clear  off  when  the  glaze  is  refired 
at  1200°.  Obviously,  therefore,  temperatures  in  the 
vicinity  of  1160°  make  the  "danger  zone"  or  zone  of 
rapid  crystallisation  for  this  particular  glaze. 

Discussion. 

Dr.  H.  C.  H.  Carpenter  said  he  thought  that  Dr. 
Mellor  had  been  trying  a  new  experimental  method  in 
applying  the  microscope  to  problems  of  pottery  manu- 
facture. He  had  had  some  experience  of  the  application 
of  the  microscope  to  the  elucidation  of  changes  that  went 
on  in  another  type  of  solid  bodies,  viz.,  metals  and  alloys. 
The  cases  were,  however,  somewhat  different,  since  the 
photographs  shown  represented  structures  of  materials 
viewed  by  transmitted  light ;  whereas  metals  had  almost 
invariably  to  be  studied  by  reflected  light  on  account  of 
their  opacity,  except  in  the  thinnest  films.  Had  the 
author  observed  the  formation  of  a  film  on  the  pottery 
surface  produced  by  polishing  ?  It  was  well  laiown  that 
something  of  that  kind  was  jiroduced  on  metal  surfaces 
by  this  treatment,  and  that  a  properly  polished  metal 
surface  very  seldom  conveyed  any  idea  of  the  structure 
of  the  metal  underneath  when  viewed  by  the  microscope, 
until  this  surface  film  had  been  removed  by  suitable 
methods.  Had  Dr.  Mellor  (examined  both  unetched  and 
etched  pottery  surfaces,  and  did  photographs  of  the  latter 
reveal  anything  that  was  not  shown  by  the  former  ? 
What  were  the  yiolishing  methods  cin|)loyed  in  preparing 
the  surfaces  for  microscopic  examination  ?  Were  both 
wet  and  dry  blocks  used,  and,  if  so,  at  what  stage  did. 
the  author  jiass  from  one  to  the  other  ? 
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Figs,  l  to  13. — Structure  of  various  pottery  boilies,   x  50. 


1.     2.     3.     4. 
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5.     0.      7       9 
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Fic.  N. — Berlin  cruiiblo,  x  550. 


Figs.  15  axp  ir,.— TniUicucc  of  ivpcaUa  firings  at.  1300' 
structure  of  porcelain  pyrometer  tubes,   x  100. 
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17      I*.  Vvm.  17  TO  20  —  Intlo»-n«^  of  r»T)»-.it."  I  firing  at  ISSO* 

1*-    19  OD  ttractare  o(  lire  brtrk.  x  W). 


riG"?    22  AM)  2".— Tnfliii  i]c     i.f  I.  nil fraturc  on  crystallisa'loD 
of  ({laze,    X  100. 
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Mr.  A.  LoMAX  said  it  was  obvious  from  the  illustrations 
that  a  microscopical  examination  of  the  materials  bemg 
dealt  with  was  of  equal  importance  with  the  chemical 
analysis.  He  understood  Dr.  Mellor  to  say  that  if 
earthenware  were  fired  at  a  much  higher  temperature, 
the  flux  being  thereby  much  more  active,  the  body  of  the 
ware  would  become  more  glassy.  Would  earthenware 
fired  at  such  a  very  high  temperature  become  translucent 
as  do  other  bodies  at  a  lower  temperature  ? 

Dr.  R.  S.  HuTTON  said  that  the  explanation  of  the 
decay  of  pyrometer  tubes  was  of  great  practical  import- 
ance. Once  the  true  cause  of  these  defects  was  under- 
stood it  might  be  possible  to  specify  some  material  more 
suitable  for  their  construction.  He  imderstood  that 
porcelain,  fireclay  of  various  sorts,  and  silica  glass  broke 
down  as  a  result"  of  the  rapid  crystallisation  which  set  in. 
Had  Dr.  Mellor  experimented  with  the  new  stoneware 
material  of  Dr.  Buchner.  containing  fused  alumina,  and 
stated  to  withstand  sudden  changes  of  temperature  ? 
Independent  statements  as  to  its  behaviour  were  difficult 
to  obtain,  but  it  obviously  differed  considerably  from  the 
usual  materials  and  might,  therefore,  be  of  interest. 
Dr.  Mellor  had  emphasised  the  crystallisation  occurring 
at  the  surface  of  contact  between  the  glaze  and  the  "  body," 
but  in  view  of  the  fact  that  the  glaze  formed  such  a  small 
fraction  of  the  total  thickness,  was  this  sufficient  to 
account  for  the  crumbling  away  of  the  whole  article  ? 
The  evolution  of  vapours  when  porcelain  is  overheated 
by  some  50°  (in  the  neighbourhood  of  1350°)  might  account 
in  some  measure  for  the  attack  of  the  helix  of  wii-e  serving 
as  the  source  of  heat  in  small  laboratory  electric  furnaces. 
Dr.  Mellor  said  that  the  methods  employed  were 
based  upon  those  used  by  petrologists.  He  had  intro- 
duced a  number  of  modifications.  He  had  not  noticed 
the  formation  of  viscous  films  similar  to  those  studied 
by  Beilby.  The  only  soxirce  of  danger  was  a  wrong 
interpretation  of  the  results  by  the  bedding  of  particles 
of  the  grinding  powders  in  the  pores  of  the  bodies.  Very 
fine  etchings  could  be  obtained  with  cold  dilute  hydro- 
fluoric acid  (1:8).  The  crystals  resembling  sfllimanite 
were  not  perceptibly  attacked ;  clays  were  slowly  attacked ; 
quartz  and  felspar  were  quickly  attacked ;  whfle  the 
glassy  "  cementing "  flux  was  attacked  with  extreme 
rapidity.  Good  surfaces  for  observation  could  also  be 
obtained  by  polishing  bodies  possessing  a  marked  hetero- 
geneous structure.  In  a  general  way,  there  was  no 
advantage  in  working  with  polished  surfaces  when  the 
structure  could  be  brought  out  so  well  with  transmitted 
light.  Metallurgists  were  at  a  disadvantage  in  dealing 
with  opaque  bodies  because  they  could  not  polarise  for 
crystals,  and  hence  they  tried  to  bring  out  the  crystalline 
structure,  indirectly,  by  etching  fluids. 

Mr.  Lomax  emphasised  the  value  of  the  microscopic 
work.  Especially  was  this  the  case  in  the  interpretation 
of  observations.  "  Quite  another  range  of  facts  could  be 
obtained  by  working  at  higher  powers  in  polarised  light. 
When  the  "original  constituents  of  an  earthenware  body 
were  sufficiently  fluxed,  the  structure  was  very  much  like 
porcelain,  but' the  ball  clay  alone  was  responsible  for 
diminished  opacity.  Of  course,  earthenware  would  lose 
its  shajie  if  fired  to  that  temperature  ;  but  "  ironstone 
china  "  was  very  nearly  "  porcelainic  "  earthenware. 

He  had  not  seen  a  specimen  of  Buchner's  material. 
It  was  comparatively  easy  to  make  an  unglazed  body 
withstand  sudden  teinperature  changes  and  also  repeated 
heatings,  but  directly  the  "  biscuit  "  body  was  glazed 
troubles  began.  Pyrometer  tubes  were  glazed  with  the 
object  of  protectuig  platinum  wires  from  the  furnace 
gases.  However,  crystals  also  developed  in  the  body  of 
the  pyrometer  as  in  firebricks  under  the  conditions  stated 
in  niy  paper.  Vapours  might  be  evolved  at  high 
temperatures  from  the  tubes  used  as  cores  in  electric 
tube  furnaces.  These  tubes  were  not  "  phosphatic 
porcelain,"  the  vapours  were,  therefore,  not  phosphorous 
fumes.  Although  he  had  assumed  that  crystallisation 
was  undesirable  in  pottery  bodies,  beautiful  decorative 
effects  with  crystalline  glazes  (aventurine  and  ice-frosted 
glazes)  have  been  exhibited  on  the  Continent  and  in 
America  during  the  past  ten  years.  When  crystals  were 
wanted,  it  was  obviously  necessary  to  keep  the  glazes 
in  the  zone  of  rapid  crystallisation  instead  of  hastening 
past  that  region. 


Meeting  held  at  Manchester  on  Friday,  March  8,  1907. 


DR.    G.   H.    BAILEY  IN  THE   CHAIR. 


INVESTIGATION   INTO    THE    F0R1L\TI0N   OF 
BLUE  SALT,  &c. 

BY   H.    J.    BAILEY,    A.I,C. 

The  report  for  1905  of  the  Chief  Inspector  under  the 
Alkali,  &c..  Works  Act,  published  August,  1906,  contains 
a  discussion  on  the  formation  of  blue  salts,  the  conclusions 
arrived  at  in  which  did  not  altogether  appear  to  agree  with 
the  practical  working  experiences  of  the  author.  Mr. 
Linder's  experiments  appear  to  lead  to  the  conclusion 
that  blue  salt  is  due  to  the  presence  of  insoluble  ferri- 
or  ferrocyanides  formed  in  two  stages  by  the  interaction 
of  ferrous  sulphide  with  neutral  or  alkaline  ammonium 
cyanide,  thus  :— 

GNHiCy +FeS  =  (NH4)4Fe(Cy)8  +  (NHiJg  S. 

The  ammonium  ferrocyanide  so  formed  interacts  with 
ferrous  sulphate  contained  in  the  saturator  to  give  ferrous 
ferrocyanide,  a  white  precipitate,  which  afterwards 
is  oxidised  to  Tumbull's  or  Prussian  blue,  thus : — 

(NH4)4Fe(Cy)6  +  2FeS04=re2Fe(Cy)6  +  2(NH4)2  SO4. 

The  conclusion  therefore  is  that  blue  coloration  of 
the  salt  can  only  occur  when  local  or  total  alkalinity 
produces  a  precipitate  of  ferrous  sulphide,  with  which  the 
alkaline  cyanides  entering  the  saturator  can  interact, 
and  that,  if  the  saturator  be  kept  sufficiently  acid,  blue 
salt  should  not  be  obtained  except  when  excessive  priming 
occurs. 

Working  with  an  Otto-Hilgenstock  Feldmann  stUl 
and  open  saturator,  it  is  invariably  observed  that,  whenever 
blue  salt  (or  salt  afterwards  turning  blue)  has  appeared, 
the  steam,  entering  the  saturator  with  its  charge  of  alkaline 
gases,  was  more  or  less  condensing  before  reaching  the 
saturator  ;  and  even  if  this  irregularity  were  observed 
and  corrected  in  a  freshly-made  up  or  strongly  acid 
saturator,  then  the  resulting  salt  was  invariably  tinged 
with  blue.  When  this  occurred,  the  acid  in  the  saturator 
lost  its  "  boU  "  and  fell  flat. 

The  following  observations  throw  some  light  on  the 
subject,  which  is  an  important  one:  — 

(1)  Astfll  and  vat,  after  having  been  in  work  for  10  days, 
at  top-steam  pressure,  on  a  good  make  of  white  salt, 
so  that  a  "  free  boil  "  was  observed  in  the  open  part  of  the 
saturator,  was  allowed  to  prime  by  raising  the  steam 
pressure  stfll  further,  at  a  time  when  the  vat  at  60°  Tw. 
was  nearly  half-full  of  salt.  The  vat  made  up  2  in. 
in  height,  clouds  of  steam  arose,  and  most  of  the  salt  went 
into  solution.  A  quick  change  was  effected  to  put  the 
still  into  work  again,  and  in  3^  hours  the  vat  was  "  fished  '* 
at  57°  Tw.,  when  a  good  white  salt  was  produced 
which  did  not  turn  blue  on  standing. 

(2)  A  saturator  (open  type)  which  had  been  giving  a 
good  white  salt  for  three  weeks,  owing  to  a  temporary 
blockage  in  a  waste  gas  bend  "  blew  "  badly  for  some 
five  minutes.  The  attendant  lowered  his  still  pressure 
slightly  whfle  the  obstruction,  a  choked  condensation 
pipe,  was  removed.  On  returning  to  the  vat,  the  steam 
pipe  leading  into  the  vat  was  tested  and  condensation  was 
observed.  This  was  at  once  rectified,  everything  being 
done  within  rather  more  than  half  an  hour.  The  next 
batch  of  sulphate  had  a  decidedlv  blue  tint,  deepening 
on  storage.  After  about  three  "  fishings,"  the  blue  tinge 
disappeared  from  the  salt,  and  good  white  salt  was  obtained 
for  the  remaining  period.  The  vat  was  in  work  some  seven 
weeks. 

The  working  temperatures  of  the  saturator  at  various 

periods  during  saturation  were  taken,  as  also  the  tempera- 

i    ture  of  the  steam,  ammonia,  &c.,  as  they  entered.     The 

1    saturator    was    worked    on    the    intermittent    "  fishing '' 

principle,  and  the  cycles,  from  making  up  to  "  fishing," 
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xtccapied    from    6—8  hours, 
results :  — 


Tinn' 


The    follow-ing    are 


In  both  these  typical  cases,  the  salt  made  was  of  a  good 
white  prey.  No  trace  of  blue  or  discoloration  was  noted 
after  three  weeks'  storage.  Samples  of  the  acid  liquor 
were  taken  from  the  saturator,  both  after  the  vat  had  been 
freshly  made  up  and  at  "  fishing  "  point,  and  were  tested 
for  iron  and  free  acid  :  — 

A.  Sample  of  "  made  up  "  vai. 

Twaddell.  FetOf        ;     Free  H2SO4. 


per  rent. 

1 68  0-25 

U ««  0-24  I 

B.  Sample  of  "  fishing  "  liquor. 

1 58  1  0-52 

IL ft?  0>46 


per  cpTit. 
18-72 
20-68 


4-1^ 
4-65 


Tbe  above  iiample«  when  filtered  hot  were  all  of  a  light 

y^n-.i  ,,.i,.,,r    and  the  salts  crystallised  from  the  filtered 

<M>!  white.     Portions  of  the  Kamples  were  tested 

in  ■  .">ry  to  discover,  if  {(ossible,  how  blue  salt 

.could   t^f   iiia<ie  therefrom. 

(I)  Fifty  irrms.  .A  (I.)  were  placed  in  a  beaker,  and 
amnionic  ii<<unr  (frenhly  nia^ic)  distilled  into  it  for  ten 
mtnute«.  Th«-  terii|>»-ratiire  in  \  rose  from  "Mf  ('.  to  97°  C. 
The  M^lution  wa*  <  ooled  ho  that  salt  crystallised  out ; 
DO  Hu«  colour  ap[iearc-d.  The  free  acid  found  after 
tbe  teot  «M  14-41   )ic-r  rent. 

(2>  Fifty  Krm«.  (B)  (L)  were  treated  as  above  ;  a  bluich- 
|T«m  colour  wan  notif-ed  at  first.  The  temj)erpture 
TOUf  from  Vf  <'.  to  Uit^  (.'.  The  salt  jirfKluf-ed  was  slightly 
bl'ic.  The  hlterwl  rold  solution  wjts  ( f>lourlcHs.  1'he 
fie«  acifl  in  solution  amounted  to  5  jjer  cent.  No 
precipitate  of  sulfihifJc  of  irf/n  was  nc-ticed. 

(3)  .Sample  A  »»«  treat«l  with  distilled  liquor,  but  the 

.  diKtillate  wa«  ii«*iK'd  throujih  a  ( ond«-ns<T  so  as  to  keep 

tbe  temjrf-rature  Vielow  3H    C     A  dark  green  jjrecipitatc 

•»••   produced.     Tbe   di«tillati'/n    waH   continued    for    10 


minutes,  then  the  sample  was  vigorously  boiled  at  a  temper- 
ature of  101''  C,  evaporated  to  half  its  bulk,  and  allowed 
to  crystallise.  The  salt  had  bright  blue,  colours  ;  the 
solution  was  also  blue.  The  free  acid  in  the  solution 
amounted  to  14-25  per  cent.  No  black  precipitate  of 
ferrous  sul))hidc  was  observed  during  the  distillation. 

(4)  Solution  B  was  treated  with  distilled  liquor  in  the 
hot.  The  temperature  rose  from  94^  C.  to  98'^  C.  during 
the  distillation.  The  distillation  was  continued  until  the 
solution  was  nearly  alkaline,  and  then  allowed  to  crystallise. 
The  salt  was  found  to  be  of  a  dead  white  colour  ;  the  filtrate 
had  a  pale  yellow  colour.  No  sulphide  of  iron  had  been 
formed. 

(o)  Solution  B  was  treated  with  hot  distillate  from 
the  liquor.  The  temperature  rose  from  97°  C.  to  102"  C. 
The  distillation  was  continued  till  B  was  strongly  alkaline  , 
a  black  precipitate  of  sulphide  of  iron  was  formed.  The 
salt  which  crystallised  out  was  of  a  buff-brown  colour 
when  dried,  the  solution  also  was  of  a  greenish-brown 
colour.  A  portion  of  hot  sohition  was  acidified  with 
sulphuric  acid,  when  effervescence  occurred  and  HgS 
evolved.  The  salt  from  this  portion  was  white,  and  no 
trace  of  blue  or  green  was  observed  in  the  solution. 

(6)  Solution  A  was  treated  with  hot  distillate  from 
liquor,  and  the  temperature  in  A  kept  above  100°  C. 
2  c.c.  of  raw  cold  liquor  were  introduced  during  distillation, 
when  the  temperature  dropped  from  103°  C.  to  100°  C. 
Then  the  solution  was  cooled  and  the  salt  allowed  to 
crystallise  out.  The  salt  was  found  to  be  dead  white, 
the  solution  was  pale  yellow.  There  was  a  greenish 
colour  produced  where  cold  raw  ammonia  liquor  met  the 
solution  A,  which  immediately  disapjieared  with 
effervescence. 

(7)  Solution  B  was  treated  as  above.  The  temperature 
dropped  from  100^  C.  to  98°  C.  on  introducing  cold  liquor, 
then  rose  again  to  100°  C.  A  green  colour  was  noticed  as 
in  (0)  where  cold  liquor  met  B,  disappearing  immediately 
with  effervescence.  The  salt  obtained  was  dead  white  in 
colour,  and  the  solution  pale  yellow ;  no  trace  of  blue  or 
green  was  observed  in  either,  nor  any  trace  of  black 
sulphides  in  either  (6)  or  (7)  when  the  cold  liquor  was 
introduced. 

(8)  Experiment  (6)  was  repeated  with  A  at  70°  C, 
when  the  resultant  salt  and  solution  were  both  found  to  be 
also  free  from  blue  or  green  colorations. 

1  (9)  Solution  A,  kept  at  a  temperature  of  95°— 100°  C. 
was  treated  with  condensed  distillate  from  liquor.  .-^ 
greenish  precipitate  was  formed,  the  solution  afterwards 
boiled  dowTi.  The  crystallised  salt,  as  also  the  solution, 
were  deep  blue  in  colour. 

( 10)  Solution  B  was  treated  as  in  (9),  whilst  the  tempera- 
ture was  kept  between  100°  C.  and  103°  C.  in  B.  The 
resulting  salt  and  liquor  were  deep  blue. 

In  both  (9)  and  (10)  black  sulphide  of  iron  was  noticed, 
where  the  condensed  distillate  met  the  hot  solutions, 
immediately  redissolving  with  effervescence. 

(11)  Solutions  A  and  B  were  both  treated  with  a  few 
drops  of  potassium  cyanide  solution  in  the  cold.  A 
brisk  effervescence  occurred,  and  the  salt  obtained  was  in 
both  cases  blue,  solution  B  giving  a  much  deeper  tinge 
than  A.  Both  solutions  were  boiled  down  after  addition 
of  cyanide  to  allow  the  salt  to  crystallise  out. 

(12)  Fifty  c.c.  of  an  0-2  per  cent,  iron  solution  (ferrous 
iron)  were  treated  with  5  grins,  concentrated  pure  H2S()4; 

2  c.c.  of  dilute  potassium  cyanide  solution  were  added, 
when  a  deej)  blue  colour  was  immediately  produced. 
On  boiling  the  solution,  the  blue  colour  was  maintained. 

(13)  Experiment  (12)  was  repeated,  but  with  boiling 
solutions,  when  a  deej)  l)]uc  colour  was  produced. 

The  ammonia  li(]uor  for  the  above  tests  was,  in  each 
case,  tcstcfl  for  cyanides,  and  was  always  fresh.  C'vanides 
were  found  in  small  )iroportions  in  each  test  made.  The 
total  ammonia  ranged  from  0-77  per  cent,  to  0*81  jwr  cent. 

It  thus  aj)pcars  that  the  formation  of  blue  salt  is  due  to 
the  7)reHence  of  volatile  cyanides  in  the  saturator  for  a 
sufficiently  long  time  to  enable  them  to  interact  with  the 
iron  jiresent  in  the  acid.  It  can  occur  quite  readily  in 
a  strongly  acid  solution,  provided  that  time  to  react  be 
allowed. 

In  ordinary  working,  the  heat  of  reaction  in  a  strongly 
acid  solution  is  such  that  condensed  cyanides  entering 
the   saturator   would    be    more   liable   to    be   immediately 
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vaporised,  than  in  a  partially  or  nearly  saturated  solution. 
This  may  no  doubt  explain  why  temporary  irregularities  in 
still  •working  do  not  so  readily  give  blue  salt  at  the  time 
when  the  liquor  is  strongly  acid  or  "  freshly  made  up." 

If  the  formation  of  blue  salt  be  due  to  local  alkalinity, 
it  is  difficult  to  explain  how  it  comes  about  that  when  a 
saturator  "  bums  "  or  works  on  the  alkaline  side  for  a 
period  it  is  quite  possible  to  fish  Avhite  or  grey  salt  by 
adding  an  excess  of  acid  at  the  time  of  "  burning,"  and 
that  such  salt  does  not  turn  blue  on  storage. 

AMien  a  vat  has  occasionally  commenced  to  "  burn," 
under  the  author's  observation,  the  temperature  of  the 
steam  and  vat  have  been  far  too  high  to  allow  of  volatile 
cyanides  being  fixed,  and  salt  fished  at  such  a  time  is 
invariably  brown  or  "  burnt,"  and  if  redissolved  in  acid 
and  recrystallised,  gives  no  trace  of  blue.  The  reaction 
of  the  volatile  cyanides  with  the  ferrous  or  ferric  salts 
present  in  the  acid,  appear  to  take  place  only  when 
sufficient  time  contact  is  allowed  for  their  interaction, 
and  this  only  occurs  when  condensation  of  the  steam  and 
gases  entering  the  saturator  takes  place ;  it  is  also 
accompanied  with  bad  results  on  the  still  working  and  high 
"  waste  liquors." 

Several  attempts  to  decompose  the  bine  precipitate 
formed  have  been  made,  but  without  permanent  success 
when  the  solutions  were  acid. 

As  a  general  rule,  in  order  to  make  white  salt,  the 
still  pressure  should  be  so  arranged  that  the  steam  enters 
the  saturator  dry.  To  this  end,  the  liquor  entering  the 
top  of  the  still  must  be  superheated,  and  all  steam  pipes 
must  be  well  covered.  The  temperature  of  the  saturator 
must  also  be  kept  at  100°  C,  or  slightlv  above  if  possible, 
and  the  size  of  the  saturator  should  be  so  proportioned 
that  this  can  be  done  by  the  steam  carrying  the  ammonia 
from  the  still. 

Priming  of  the  liquor  in  the  still,  if  continued  to  any 
extent,  might  cause  "  blue  salt,"  by  providing  sufficient 
condensed  cyanides  for  interaction  in  the  vat ;  but  in  the 
author's  opinion  it  is  a  rare  cause,  and  may  actually  occur 
for  a  few  minutes  without  the  resultant  salt  being  blue. 

Further  experiments,  with  a  view  to  ascertain  whether 
acid  cyanides  can  interact  with  acid  ferrous  or  ferric  salts 
in  the  presence  of  ammonium  sulphate,  are  being  made. 

The  author  wishes  to  thank  Mr.  Carpenter,  H.M.  Chief 
Inspector  of  Alkali  Works,  and  Mr.  Linder  for  their 
valuable  criticism  and  suggestions. 

DiSCTJSSIOX. 

Mr.  R.  Forbes  Caepexter  hoped  that  the  discussion 
of  the  paper  would  iiltimately  prove  that  no  irrecon- 
ciliable  differences  existed  between  the  views  held  by  the 
author  and  himself  as  to  the  causes  leading  to  the  pro- 
duction of  blue  salt.  \Miile  Mr.  Linder's  experiments 
recorded  in  the  last  Annual  Report  showed  that  local 
alkalinity  in  the  saturator  was,  he  believed,  a  necessary 
precedent  condition,  Mr.  Bailey's  experiments  had  natur- 
ally led  him  to  attach  very  great  importance  to  the 
conditions  produced  by  low  temperature  in  the  saturator 
and  in  the  gases  and  vapours  coming  to  it  from  the  still 
as  favouring  condensation.  Low  temperature  in  favour- 
ing condensation  tended  to  produce  two  conditions 
necessary  before  blue  salt  resulted:  (1)  Local  alkalinity 
in  the  interior  and  neighbourhood  of  the  vapour  distribut- 
ing pipe,  because  there  would  be  lessened  boil  in  the 
saturator  liquors,  and  so  less  rapid  mixtxire  of  their 
contents,  leading  even  to  stagnant  conditions  in  parts. 
(2)  Increased  solubility  of  hydrocyanic  acid,  and  so  increase 
opportunity  for  formation  of  ferrocyanide  in  alkaline  or 
neutral  solution  in  the  above-mentioned  proximity  to 
the  distributing  pipe.  Soluble  iron  salts  miist  also  be 
present.  These  were  usually  present  in  some  measure 
in  the  acid.  Various  accidental  circumstances,  such  as 
were  mentioned  in  the  report,  might  lead  to  a  temporary 
increase  in  the  percentage  of  iron  present  in  the  liquors  in 
the  saturator. 

The  product  first  formed  in  these  conditions  was 
ammonium  ferrous  ferrocyanide,  a  rchite,  insoluble  salt, 
which  pitched  with  the  crystals  of  ammonium  sulphate, 
and  was  fished  with  them.  On  exposure  to  air,  oxidation 
took  place,  with  the  familiar  blue  tinge  as  a  result  in  the 
mass'  of  ammonium  sulphate  crystals. 


At  one  works  known  to  him,  the  workmen  among  them- 
selves had  invented  a  test  by  applying  a  ferric  salt  in  acid 
solution  to  a  sample  fresh  drawn  from  the  saturator. 
Each  man  on  taking  over  the  charge  of  the  saturator 
from  his  mate  applied  the  test,  so  that  the  blame,  if  due, 
might  attach  to  the  right  person.  Since  it  was  clearly 
recognised  that  the  objectionable  white  ammoniuin 
ferrous  ferrocyanide  might  be  already  formed,  to  be  fished 
with  the  salt  at  a  later  stage  only. 

Had  Mr.  Bailey  applied  oxidation  tests  to  the  samples  of 
salt  obtained  in  his  experiment,  so  as  to  prove  absence  of 
contamination  ?  The  most  convenient  way  was  to  add 
a  few  drops  of  hydrogen  peroxide,  when  blue  colours 
would  at  once  develop  if  ferrocyanides  were  present. 

One  set  of  Mr.  Bailey's  laboratory  experiments  was 
quite  apart  from  those  carried  out  on  samples  of  liquor 
derived  from  the  factory,  viz.,  those  in  which  to  solutions 
of  ii'on  salts,  rendered  strongly  acid  by  sulphuric  acid, 
solution  of  potassium  cyanide  was  added  with  resultant 
blue  coloration.  Mr.  Linder  had  repeated  these  experi- 
ments, but  without  obtaining  any  blue  colour,  or  even 
tint,  unless  the  precaution  was  observed  of  pouring  the 
strong  potassium  cyanide  carefully  on  the  surface  of  the 
acid  solution.  As  the  cyanide  had  a  strongly  alkaline 
reaction,  at  the  junction  of  the  two  liquids  a  momentary 
precipitation  of  ferric  oxide  was  observed.  On  shaking, 
this  immediately,  of  course,  dissolved ;  but  locally  alkaline 
conditions  had  lasted  sufficiently  long  to  result  in  the 
formation  of  a  trace  of  ferrocyanide,  with  resulting  very 
slight  blue  tint  in  the  solution.  These  conditions  were 
very  special,  and  were  not  those  obtaining  in  a  saturator. 

Conversely,  the  experiments  of  both  Mr.  Linder  and 
Mr.  Bailey  showed  that  the  conditions  for  avoiding  blue 
salt  were  to  avoid  priming,  therefore  to  keep  steam 
pressure  regular  ;  to  avoid  condensation  of  liquor  distil- 
lates in  the  saturator,  therefore  to  keep  up  the  temperature 
of  the  latter  and  maintain  a  good  boil  and  rapid  mixing 
of  the  saturator  contents,  and  so  avoid  local  alkalinity  in 
solution,  which,  generally  speaking,  would  still  show  excess 
of  free  acid,  and  so  also  avoid  opportunity  for  solution 
of  hydrocyanic  acid  from  the  vapours,  or  the  saturator 
liquor.     Also  avoid  accumulation  of  iron  salts. 

Mr.  W.  H.  CoLEjiAN  said  that  his  experience  tended  to 
confirm  the  view  taken  by  Mr.  Carpenter  and  Mr.  Linder 
in  the  Alkali  Report,  that  the  formation  of  blue  salt  was 
due  to  an  alkaline  saturator.  It  seemed  to  him  that  when 
condensation  took  place  in  the  pipe  conveying  the 
ammonia  gas  and  steam  to  the  saturator,  one  had  all  the 
conditions  necessary  for  the  formation  of  ammonium 
ferrocyanide,  and  consequently  of  blue  salt.  The  interior 
surface  of  the  iron  pipe  would  be  covered  with  a  film  of 
condensed  liquor  containing  ammonia  and  hydrocyanic 
acid,  and  this  would  combine  with  the  crust  of  iron  sulphide 
nearly  always  found  on  the  interior  surface  of  the  pipe 
to  form  ammonium  ferrocyanide,  which  would  form 
Prussian  blue  with  any  iron  contained  in  the  saturator 
liquor  when  it  became  acid  again.  Of  course  white  ferrous 
ferrocyanide  would  be  formed  first,  which  would  oxidise 
into  the  blue  ferric  compound. 

In  view  of  this  paper,  he  had  tried  some  experiments 
in  the  laboratory,  and  had  found  that  with  an  average 
sample  of  gas  liquor,  Prussian  blue  was  always  formed  if 
the  distillate  was  allowed  to  become  alkaline  when  an  iron 
compound  was  present  in  the  acid  in  which  the  gas  was 
absorbed.  No  blue  was  formed  when  either  ammonium 
sulphocyanide  or  ferrocyanide  was  distilled  in  the 
presence  of  ammonium  bicarbonate  or  sulphide,  so  that 
it  seemed  that  in  order  to  get  blue  salt  the  gas  liquor  must 
contain  ammonium  cyanide. 

There  was  more  danger  of  getting  blue  salt  when  very 
fresh  gas  liquor  was  distilled,  as  on  standing  most  of  the 
ammonium  cyanide  was  converted  into  sulpho-  or  ferro- 
cyanide. 

Mr.  H.  J.  Bailey,  in  reply,  said  he  was  inclined  to  agree 
with  Mr.  Carpenter  that  fixation  of  cyanides  could  only 
occur  in  the  alkaline  state.  He  had  found  it  extremely 
difficult  to  get  a  neutral  cyanide.  He  had  tried  distilling 
ammonium  sulphate  with  potassium  cyanide  made  as 
neutral  as  possible,  and  had  obtained  a  brilliant  blue  colour 
on  distilling  into  ordinary  saturator  liquor.  The  samples 
were  allowed  to  stand  exposed  to  the  air  for  three  weeks 
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before  coiu{>aring  the  colours,  and  all  crystallised  salts 
were  then  treateti  with  hydroiien  in^roxide  and  stood  the 
test.  The  colour  of  the  salt  when  fished  was  never  taken 
as  oonohisive.  Blue  salt  had  to  be  sold  generally  at  some- 
thing: like  20s.  under  the  jirice  of  white  or  grey  salt.  Since 
working  on  the  theory  of  still  temperature,  he  had  never 
hat!  ■■  blue  salt  "  except  in  case  of  accidents,  although 
for  six  months  previous  nothing  but  "  blue  salt  "  had  been 
matle.  The  |>otassiam  cyanide  referred  to  by  Mr.  Carpenter 
was  not  neutral,  but  as  nearly  so  as  it  could  bo  made. 

In  reply  to  Mr.  Coleman,  if  the  iron  piping  was  the  cause 
it  was  ditiicult  to  ex])lain  the  erratic  way  in  which  blue  salt 
was  fornieil.  and  there  was  always  enough  iron  in  the  acids 
usetl  comniereially  to  supply  all  the  iron  salts  necessary. 
With  continuous  tishing  saturators.  the  Twaddell  never 
went  below  about  (jl~.  which  corresponded  to  about 
J>v»  per  cent,  free  acid,  and  yet  blue  salt  had  been  made 
in  such  saturators.  He  agreed  with  Mr.  Coleman  that  it 
was  nev-ejisary  for  the  cyanides  to  occur  as  ammonium 
cyanitle  to  give  blue  salt,  but  that  he  had  also  found  a 
solution  of  ammonium  sulphocyanide  to  be  distillable  to  a 
certain  extent,  although  text-books  said  the  reverse. 

He  was  afraid  an  insufhciency  of  acid  would  not  account 
for  all  the  difticidties  met  with,  as  where  a  series  of  steam 
bubbles  containing  from  14  to  18  per  cent,  of  free  ammonia 
passed  through  a  dilute  acid  solution,  as  in  a  sulphate 
saturator,  there  must  always  be  points  of  local  alkalinity  ; 
•od  if  there  were  no  other  conditions  necessary,  "  blue 
salt  "  should,  in  his  opinion,  be  continually  made ;  but 
his  opinion  was  that  the  tem{)erature  and  time  of  contact 
did  not  allow  of  the  fixation  of  the  cyanides,  unless  the 
steam  carrying  these  cyanides  was  partially  condensed 
before  parsing  through  the  acid  liquor.  That  would  come 
to  be  the  solution  generally  accepted.  The  routine  of 
the  sulphate  house  had  no  doubt  a  great  deal  to  do  with 
the  question  and  required  the  closest  personal  supervision. 


Meeting  held  at  Manchester  on  Friday,  April  5,  1907. 


DR.    G.    H.    BAILEY  IN   THE   CK.A.IR. 


ACTION  OF  HEAT  ON  QUARTZ  AND  MAGNESIA 
PYROMETER  TUBES. 

BY  T.  J.  AUSTIN  AXD  J.  W.  MELLOK,  D.SC. 

Fig.  1  dhowB  the  minute  structure  of  the  quartz  pvTO- 
mfXfT  tubes  made  by  the  Thermal  Syndicate.  The  longi- 
tudinal canalfl  in  the  glassy  quartz  are  air  bubbles  in  the 
original  fused  quartz,  which  have  been  drawn  out  in  the 
makintf  of  the  tubes.  After  heating  two  or  three  times 
to  13.vy,  the  tube  disintegrates  and  crumbles  to  pieces. 
The  utate  of  the  tul>e  after  firing  seven  times  is  shown 
in  Fi?.  2.  The  heating  and  cooling  was  very  gradual, 
»  T'<  ndintt  over  three  days.  Fig.  3  is  a  time-temperature 
'  .'■■•■  ni  the  tiame  oven  which  wa-*  taken  simultaneously 
with  F''-r>-'!i  and  \j-  Chatelier's  pvTometers.  No  crystalline 
format ion»  were  ol>fterved  in  pfilarised  light. 

The  nnglaz/fl  matrnesia  p\Tometcr  tubes  did  not  suffer 
anv  marked  change  when  heated  under  the  same  conditions. 
Ther»»  wan  no  fiartir-ular  increase  in  "  hrittleness."  The 
-T  1  ftire  of  the  new  tub*;  is  showTi  in  Fig.  4,  and  after 
•  -  •■/  »iev»Ti  tim*""  in  Fig.  .'5.  Tubes  made  from  fused 
r.  l..^l'••i»  are  therefore  very  yiromising,  provirlcd  they 
prov-  nifTif  iently  impermeable  to  gawrs  likclv  to  injure 
th»>  j.vrorn'ter  wires.  If  the  tul>e«  were  glazed  in  order 
to  d'miniih  their  jiermeability  to  the  furnace  gases,  thev 
would  pro>»*b|y  become  more  susceptible  to  "  dangerous  " 
<■  f.  •tallisAtJfrtj. 

\\'-  thank  Dr.  R.  S.  Hutton  for  kindly  supplying  us 
»i»h  the  speeimens  used  in  this  work;  and  .Mr.  S.  T. 
Wil./^m.  Park  Works,  Fenton,  for  firing  the  tufjcs  in  his 
rhma  biscnjit  orens. 


Fig.  1.  Fig.  2. 

Quartz  pyrometer  tube,   x  24. 


16  30  24  H 

tytme  in  houry. 


Fig.  3. 


Fig.  4.  Fin.  6. 

Magnesia  pyrometer  tube,  x   24. 


New  York  Section. 

Meeting  held  at  Chemieta'  Club  on  Friday,  Feb.  15,  1907. 


MR.    GEORGE   C.    STONE   IN   THE   CHAIR. 


THE   ORIGIN   AND   PRODUCTION   OF   CAMPHOR 


BY    PROF.    H.    H.    BUSBY. 


One  of  the  most  important  questions  with  regard  to 
camphor  relates  to  the  practicabilit}'  of  introducing  and 
cultivating  the  camj)hor  tree  for  the  production  of  cam|)hor 
in  other  countries  than  those  of  whicli  it  is  a  native. 
An  answer  to  this  question  requires  a  preliminary  review 
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of  the  principal  facts  regarding  the  present  soiurces  of 
supply  and  the  conditions  of  production. 

For  many  years,  three  sources  of  camphor  were  known, 
namely,  the  interior  of  China,  the  Island  of  Formosa, 
and  Japan.  Of  these,  the  Formosan  product  was  for  a 
long  time  very  important.  It  was  nominally  controlled 
by  the  Chinese,  so  that  it,  as  well  as  the  China  product 
proper,  went  under  the  general  name  of  Chinese  camphor. 
The  Chinese,  however,  neglected  the  industry  in  every 
way,  so  that  it  finally  declined  to  small  and  unimportant 
proportions.  Under  these  circumstances,  and  after  the 
war  with  China,  Japan  assumed  the  control  of  the  industry 
in  Formosa.  The  character  of  this  control,  both  as 
regards  the  production  and  the  commerce  of  camphor, 
is  entirely  satisfactory  in  ordinary  times,  but  under 
■certain  conditions,  it  may  become  a  serious  menace  to 
other  countries.  The  use  of  camphor  products  in  the 
manufacture  of  military  explosives  has  now  become  so 
important  that  the  control  of  the  camphor  supply  confers 
■a,  very  great  advantage  upon  the  country  thus  favoured.* 
It  is  by  no  means  impossible  that  this  consideration  may 
yet  largely  determine  the  question  of  the  undertaking  of 
some  war.  The  subject  of  introducing  the  industry  into 
other  countries  thus  assumes  a  national  importance 
far  in  excess  of  ordinary  questions  regarding  agricultural 
extensions,  and  many  suggestions  regarding  such  opera- 
tions, in  various  countries,  have  been  made.  Some  of 
the  questions  thus  raised  are  answered  in  the  following 
statement : — 

The  camphor  tree  belongs  to  a  hardy  branch  of  the 
■'amily  Lauracecc,  or  laurel  family,  and  it  shares  in  their 
hardy  qualities.  It  grows  freely,  easily,  and  abundantly 
jn  its  forests,  and  its  range  of  adaptabiUty  to  variation 
in  soil,  altitude,  and  climate  is  very  considerable.  It 
grows  well  in  the  Mediterranean  basin,  on  both  sides  of 
that  sea,  and  is  common  in  southern  Europe  as  an  orna- 
mental tree.  Such  attempts  as  have  been  made  in 
British  India  show  it  to  be  adapted  to  growth  over  large 
areas  of  that  country.  It  can  be  grown  in  Australia, 
in  Mexico,  in  the  West  Indies,  and  in  Southern  California. 
I  have  seen  it  doing  well  in  Florida,  and  know  of  its 
■cultivation  as  far  north  as  the  Carolinas.  It  appears, 
therefore,  to  be  easy  of  introduction  into  sub-tropical 
countries.  There  are  forest  belts  running  for  thousands 
of  miles  along  the  Eastern  Andes  of  South  America,  where 
■closely  related  and  similar  trees  grow  in  great  abundance 
and  variety  and  attain  a  large  size,  and  there  seems  little 
•doubt  that  the  camphor  tree  would  flourish  there.  The 
prospects  for  the  cultivation  of  the  camphor  tree  thus 
appears  to  be  most  promising. 

The  proper  answer  to  the  second  question  is  much  more 
doubtful.  It  must  be  remembered  that  camphor  is  not 
a  crop  in  the  sense  in  which  fruits,  seeds,  roots,  tubers, 
&c.,  are  crops.  Camphor  is  a  proximate  principle, 
originating  as  a  derivative  of  certain  physiological  processes 
in  the  plant.  Its  relations  to  these  processes  have  not 
been  studied.  We  do  not  know  whether  they  are  con- 
tinuous. Certainly  there  is  the  best  of  evidence  that 
they  are  not  regular  in  intensity.  Although  the  process 
is  primarily  physiological,  its  amount  is  very  likely 
•determined  by  pathological  conditions.  In  any  case,  we 
are  justified  in  believing  that  the  amount  of  camphor 
produced  depends  upon  exigencies  which  make  its  pro- 
duction in  the  tree  more  or  less  of  an  emergency  process. 
In  other  plants,  the  occurrence  of  products  which  appear 
to  have  similar  relations  to  those  governing  camphor 
formation  is  highly  irregular.  Cinnamon,  a  close  relative 
of  camphor,  is  collected  only  from  a  small  portion  of  the 
wild  trees,  each  of  which  must  be  tested  by  the  collector. 
The  wood  of  another  related  tree  which  I  have  encountered 
in  Venezuela  yields  an  oil  consisting  almost  wholly  of 
apiol,  but  one  must  search  pretty  carefully  in  making 
his  selection  among  the  trees,  lest  he  cut  those  which 
contain  none  or  very  little  of  it.  The  camphor  tree,  we 
are  told,  exhibits  a  similar  peculiarity.  The  collectors 
find  it  necessary  to  select  the  most  experienced  of  their 
number  as  an  expert,  to  examine  the  trees  individually, 
selecting  and  marking  those  which  promise  a  satisfactory 
yield,  these  being  only  a  small  minority  of  the  whole. 

•  (See,  however,  Schiipphaus,  p.  383,  col.  2.) 


So  wide  is  the  variation  in  this  respect  that  there  is  scarcely 
such  a  thing  as  an  average  percentage  yield  of  camphor. 

The  above  facts  at  once  raise  a  serious  doubt  in  the 
case  of  any  particular  country  as  to  the  jield  of  camphor, 
even  though  the  tree  grew  satisfactorily.  We  know,  for 
example,  that  the  yield  of  eucalyptol  is  very  unsatis- 
factory from  trees  growing  in  some  regions.  There  is 
no  waj'  of  deciding  such  a  question  except  by  trial,  and 
when  it  comes  to  this,  we  are  faced  by  the  fact  that  not 
until  the  trees  are  about  fifty  years  of  age  can  any  satis- 
factory conclusions  be  drawn.  Even  if  the  experiment 
be  wholly  successful,  this  is  a  very  long  time  to  wait  for 
a  financial  return.  The  element  of  foreign  competition 
in  the  production  of  camphor  is  thus  seen  to  be  pretty 
completely  eliminated,  so  far  as  private  enterprise  is  con- 
cerned. It  is  not  likely  that  any  other  party  than  a 
wealthy  government,  which  can  afford  not  only  to  wait 
for  a  century,  but  to  lose  its  investment  if  the  enterprise 
fails,  is  likely  to  undertake  this  business. 

So  far  as  the  extraction  of  the  camphor  is  concerned, 
once  it  is  formed  in  the  tree  there  is  very  little  in  the  way 
of  obstacles  to  contend  against.  The  wood  is  simply 
chipped  up  and  the  camphor  is  driven  off  by  means  of 
steam.  Of  course  the  grade  or  quality  of  the  product 
will  vary  i"ore  or  less  according  to  the  care  exercised  in 
the  process,  but  the  operation  in  general  is  of  the  simplest 
character. 

The  most  important  cause  of  the  decline  of  the  Formosa 
camphor  industry,  in  the  hands  of  the  Chinese,  was  the 
fact  that  collection  was  necessary  in  a  country  dominated 
by  the  fiercest  of  savages,  the  workmen  pursuing  their 
vocation  under  the  most  dangerous  conditions.  After 
its  collection,  the  camphor  was  handled  by  speculators 
who  were  not  only  of  the  greediest  character,  but  who 
had  not  sufficient  judgment  and  restraint  to  avoid  the 
destruction  of  their  own  business.  One  of  their  offences 
was  that  of  ill-treating  their  collectors  to  such  an  extent 
as  to  make  their  industry  unprofitable.  At  the  same 
time,  they  kept  the  foreign  trade  in  a  most  unsatisfactory 
state  by  conniving  at,  or  permitting  speculative  corners, 
so  that  the  commerce  in  camphor  was  really  hazardous. 
A  far  more  serious  offence  was  the  ruthless  destruction 
of  the  trees,  with  no  provision  for  afforestation — very 
much  what  we  have  seen  occur  among  the  turpentine 
forests  of  the  United  States.  Under  the  control  of  the 
Japanese,  all  of  these  conditions  have  been  changed. 
The  force  of  collectors  is  organised,  their  product  is  all 
taken  by  the  Government,  and  they  are  guaranteed  a 
fair  return  for  their  labour.  Out  of  the  proceeds  of  the 
business,  the  Government  provides  a  large  and  adequate 
police  force,  maintaining  a  frontier  line  beyond  the  region 
of  collection,  which  the  savages  are  not  allowed  to  pass. 
The  selling  of  the  camphor  is  transacted  by  the  Government 
through  a  single  agent,  who  secures  the  privilege  by  bidding 
against  competitors,  and  who  is  required  to  maintain 
certain  conditions  in  the  domestic  and  foreign  trade 
which  tend  to  stability'  and  regularity. 


PURIFYING    AND    REFINING    OF    NATURAL 
CAMPHOR. 

BY   GUSTAV    DROBEGG. 

The  purification  and  refining  of  natural  camphor  does 
not  offer  many  scientific  problems.  The  principal 
methods   applied   in  practice  are  : — 

Resuhlimation. — In  Europe  this  is  done  principally 
in  glass  retorts,  yielding  a  round,  concave  cake  weighing 
6 — 8  lb.,  having  an  opening  in  the  centre.  In  America 
the  camphor  is  sublimed  from  flat  iron  pans  with  iron 
covers,  yielding  plates  of  about  18  in.  square,  and  1  in. 
thick,  weighing  from  8 — 10  lb. 

Condensation. — Camphor  vapours  are  led  into  large  stone 
or  metal  chambers,  where  they  are  cooled  and  condensed 
to  a  microcrystalline  powder,  which  is  afterwards  pressed 
(hydraulically)  into  cubes  or  plates. 

Crystallisation. — The  crude  material  is  dissolved  in 
boiling  benzene  or  petroleum  ether,  allowed  to  settle, 
filtered,  and,  after  crystallisation,  dried  in  centrifugal 
machines. 
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Crude  camphor  appears  in  coiumerce  as  a  coarse  wet 
powder  of  a  greyish-white  colour.  Chinese  camphor 
IB  ]>acked  in  round  woinicn  }>ots  of  about  150  lb.  net 
content  ;  Jajvmcsc  in  lca<i-liue«.i  wooden  boxes  con- 
taining alnnit  130  lb.  net. 

The' rare  kinds  of  can\j>hor — borneol.  Chinese  camphor, 
Sumatra  camphor.  &c. — do  not  oomc  in  consideration 
from  the  )H>int  of  view  of  the  rclincr. 

The  prmoijwil  impurities  of  crude  cam]>hor  are  water, 
camphor-oil.  iron,  sand,  wocxl.  &c.  The  camphor-oil  is 
sejMiratixl  from  the  crystalline  prothut  in  Japan,  and  in 
the  }>a».t  haji  l>ecn  of  little  value.  At  present  it  is  much 
higher  in  price,  owing  to  its  valuable  ingredients.  Light 
oil  of  camphor  has  a  sp.  gr.  of  O-SO.')  to  0'020  ;  b.  pt., 
170'' — IS0°  C.  and  contains  pinene.  camphcnc.  dipeutene, 
phellandrene.  &c.  Heavy  oil  of  camphor,  having  a  sp.  gr. 
of  ii-«iOt) — 0-970  and  b.  pt.  240^— SW""  C  contains  sesqui- 
t*r{iene,  safrol.  eugenol.  cineone.  fenchonc.  terpinoue, 
&c.  Besides  these  compounds,  both  of  the  oils  contain 
»  large  amount  of  camphor  in  solution,  which  years  ago 
was  a  profitable  commercial  raw  material  after  being 
frozen  out. 

To  the  retiner  the  two  most  objectionable  impurities 
of  crude  camphor  are  oil  and  water,  which  must  be  removed 
before  ret'ming.  as  the  oil  gives  the  refined  camphor  a 
fatty  touch,  and  the  water  renders  it  opaque.  The 
elimination  of  water  and  oil  is  often  etiected  by  washing 
in  a  centrifugal  machine  with  small  quantities  of  water ; 
the  liquor  draining  ofi  contains  both  oil  and  water.  Tho 
ee{i«ration  is  also  done  by  hydratdic  pressure;  or  for 
frcfing  it  from  water  only,  by  placing  the  camphor  in  an 
air-tight  chamber  in  layers  3 — 4  in.  thick  and  12  in. 
apart.  Between  tho.^e  layers  are  inclined  metal  gutters 
charged  with  pieces  of  calcium  chloride,  which  are  sub- 
sequently regenerated.  Another  method  of  separation  of 
oil  and  water  from  the  camphor  is  to  crystallise  it  from 
boilini;  benzene  or  jietroleum  ether  solution  (see  p.  387), 
thh-i  j>rej>ared  material  being  the  most  desirable  for  refining. 
The  process  of  refining  consists  in  mixing  the  prepared 
material  with  a  little  lime,  charcoal,  or  iron  filings,  accord- 
ing to  quality,  and  charging  each  pan  with  about  12  lb. 
of  material ;  the  subliming  ])ans  are  heated  slowly  for 
two  hours,  and  then  tired  rapidly  up  to  190°  C,  this 
temperature  being  kejit  for  from  12 — IG  hours.  After 
cooling,  the  refined  product  is  removed  from  the  cover 
by  slightly  heating  the  cover,  and  then  cut  into  the  desired 
•hape. 

HISTORY    AND    I'SE.S    OF    CAMPHOR   IN 
PHAR.MACY  AND  MEDICINE. 

BV    PROF.    VIRGIL    COBLEXTZ. 

Ilistorif. — The  wood  of  the  camphor  tree  was  known 
and  highly  prized  in  the  Far  East  long  before  the  stearop- 
tene  made  its  ap|)carance  in  commerce.  There  are  two 
di«tinctly  different  varieties  of  the  drug,  the  one  form 
called  the  Chinese  or  Japanese  camphor,  derived  from 
the  camphor  laurel  {Cinntimrrmmn  camphora),  indigenous 
to  Central  China.  Formo.sa,  and  the  Japansee  Islands, 
MMul  Borneo  camphor  (DryrAialanops  aromatica)  indigenous 
to  Borneo  and  .Sumatra.  This  Borneo  variety,  chemically 
known  an  bomeol  or  camphyl  aUohol,  is,  without  doubt, 
the  fintt   that  fame  to  the  notice  of   Europeans. 

In  a  Thiljetan  work  on  medicines,  (i)  taken  from  the 
Sanskrit,  which  apjjeared  during  the  8th  century,  camphor 
'»  mentioned  undir  the  name  of  '"  Karpura  "  as  a  Hindoo 
remedy.  Thi>t  .Malay  f-amphor  found  \Xn  way  from  the 
E*«t  \t\  way  of  Arabia,  carrying  with  it  its  origin  as 
indicated  throuKh  the  names  fCafur  and  Caphura.  It  is 
highly  f»robablc  that  this  drug  was  employed  as  a  medicine 
during  the  |>rcvalenff  of  the  jxst  in  Constantinople 
durmg  thf  yearn  4.">1  to  45(0  a.Ij.  During  this  period 
th<-  Byzantine  Empire  wajt  the  centre  of  art  and  learning, 
anfl  naturally  attractofl  men  of  science  and  learning  from 
the  E*«t.  One  of  the  oldest  relifs  of  the  Arabian  literature, 
the    fioemfl   of    Imni-1-Kais  (2)    ((ith    century;,  mentions 

'*■   •'-       *'' 1      •  •   .     Aetius  of  Amifla'  an  Alexan- 

<:  '»  the   court   of   the    Emiieror 

•'  ,     .  'Ty    cofttly    a^ldition    to    his 

ceiebraU-d  ali-liealtng  ointtiientn.  calling  it  "  Caphura." 

I'p    to    this    jieriod,  and    nul/M-quently    for    centuries, 


camphor  was  regarded  as  one  of  the  rarest  and  most 
precious  of  perfumes,  being  classetl  along  with  musk, 
ambergris,  civet,  and  sandal-wood.  These  drugs  were 
mentioned  in  a.d.  (.)3(),  among  the  treasures  of  Chosrocs  II., 
of  the  Snssanian  dynasty  of  Persian  kings,  in  the  ]>alace 
at  Madaiii,  north  of  Babylon.  (■^)  Among  the  immense 
stores  of  valuables  disposed  of  at  Cairo,  following  the 
downfall  of  the  Fatimite  Khalif  Mostanser,  in  tho  11th 
century,  were  large  quantities  of  camphor  of  Kaisur, 
and  hundreds  of  "  melons  in  camphor,"  which  were 
adorneil  with  gold  and  jewels,  and  contained  in  vessels 
of  gold  and  porcelain.  (^)  During  the  early  part  of  the 
7th  century,  camphor  figured  largely  among  the  tribute 
gifts  made  by  the  Indian  princes  to  the  Chinese,  in  the 
Teenpaou  period  (742 — 755).  The  Cochin  Chinese  otfered 
as  tribute  iiarus  camphor,  which  was  stated  to  be  found 
in  trunks  of  very  old  trees.  Between  a.d.  1342  and  1352, 
the  (ireat  Khan  sent  from  Pekin  to  Pope  Benedict  XII. 
treasures  of  silk,  precious  stones,  musk,  and  camphor. 
Abul  Hasan  Ali  el  Masudi,  about  a.d.  912,  made  many 
journeys  to  the  East,  and  was  among  the  first  to  point 
out  the  source  of  camphor,  stating  this  to  be  the  Malayan 
Archipelago,  more  particularly  Fansur.  This  place  was 
visited  in  the  13th  century  by  Marco  Polo,  who  called 
it  "  Kaisur,"  which  is  now  believed  to  be  Earns,  a  town 
in   Western   Sumatra. 

The  variety  of  camphor  thus  fp.r  described  was  the 
Borneo  camphor  which  was  found  in  trunks  of  the 
Sumatran  Dryobalanops  aromatica.  Nothing  is  known 
as  to  the  origin  of  the  manufacture  of  the  Chinese  laurel 
camphor,  (iarcia  de  Orta  (1563)  states  that  only  tho 
Chinese  camphor  is  exported  to  Europe,  while  that  of 
Borneo  and  Sumatra  is  too  costly,  and  is  all  consumed 
in  embalming  and  eating,  i.e.,  for  the  preparation  of  the 
betel  leaves  for  chewing. 

Engelbert  Kaempfer,  \J>)  the  learned  explorer,  who  resided 
in  Japan  in  1690 — 2,  described  the  tree  under  the  name 
of  Laurus  camphnrijera,  and  declared  that  this  was  an 
entirely  different  tree  from  that  which  yielded  the  camphor 
of  Borneo.  This  latter  variety  of  camphor  was  imported 
into  Japan  by  the  Dutch,  and  from  thence  into  Holland. 
Interesting  in  this  connection  is  an  ancient  "  History 
of  Druggs,"  by  Pomet  (date  unknown),  from  which  the 
following  is  quoted  : — "  Camphire  is  a  resinous  and  very 
combustible  gum,  and  of  a  penetrating  smell,  easie  to 
dissipate  into  the  air,  because  of  the  Sulphur  and  volatile 
Salt,  of  which  it  is  composed,  which  fiows  from  the  Trunk 
and  large  branches  of  several  great  Trees."  "  This  rough 
or  unrefined  Camphire  is  sometimes  to  be  met  with  at 
Rouen,  from  whence  it  is  sent  to  Holland  to  be  refined, 
because  nobody  else  will  take  the  Pains  or  Trouble  to 
do  it  but  the  Hollanders."  "  I  wonder  what  all  our 
Chymists  have  thought  on,  that  they  never  have  inserted 
into  their  Books  the  Manner  and  Way  of  Refining  Cam- 
phire." "  I  will  lay  down  the  Manner  of  Refining  it, 
which  was  never  told  mc  by  any  Person,  but  as  1  dis- 
cover'd  it  by  Experience." 

The  Abbot  Hildegard  (11th  century),  of  Ruprechtsberg, 
near  Bingen,  mentions  the  various  medicinal  uses  of  this 
drug,  naming  it  "  Ganphora."  Caspar  Neumann  (1683 — 
1737),  (^)  the  first  German  apothecary  possessing  ascientific 
education,  author  of  a  work  on  Pharmacognosy,  describes 
camphor  as  a  product  of  the  oil  of  thyme,  known  in 
England  as  sal  volatile  thymi.  Later,  camphor  was 
confused  with  thymol  and  other  stoaroptenes.  The 
fiist  Pharmacopujia  to  recognise  camphor  was  the  Pun- 
tsao-kang-muh,  of  Lc-she-tchin,  published  in  the  middle 
of  the  loth  century  ;  this  work  recognised  both  varieties 
of  this  drug.  The  first  Persian  Pharmacop(jeia,(')  ])ublished 
by  Mir  Muhamcd  Husian  (1769—71)  mentions  this  drug 
under  the  name  of  "Kiifiit."  In  1693  the  ])hysician  and 
apothecary  Diederich  Hoil'stadt,  of  Wittenberg,  published 
a  formula  for  a  "  Heavenly  Theriac  "  {Panacea  cceleHtia), 
which  was  made  up  of  184  medicinal  remedies,  among 
which  was  camphor.  After  the  decline  of  "  shot-gun  " 
therapeutics,  exemplified  in  the  so-called  "  theriacs," 
camjihor  was  administered  in  the  form  of  a  bolus  or 
large  pill-mass.  In  this  form  it  was  employed  at  one 
time  by  the  monks  as  an  anaplu-odisiac,  whicli,  however, 
was  sujtplanted  by  small  sacks  of  camphor  hung  about 
the  neck.     This  practice  is  still  in  vogue  to-day  among 
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certain  classes,  being  used,  however,  for  the  purpose  of 
■warding  off  disease. 

Pharmaceuiical  and  medicinal  uses. — Pommet's  "  General 
History  of  Drugs  "  (17th  century)  gives  some  early- 
peculiar  views  as  to  the  medicinal  virtues  of  camphor. 
"  Camphire  when  refined  is  of  a  white  Chrystalline 
Colour,  and  a  strong  odiferous  Smell,  volatile  in  Quality, 
and  ready  to  dissolve  in  oily  and  spirituous  Bodies  : 
Being  set  on  Fire,  it  is  almost  unextinguishable,  burning 
not  only  in  the  Air.  but  Water,  and  therefore  is  a  proper 
Ingredient  for  all  Sorts  of  Wild  Fire."  "It  is  also  good 
in  continual  and  intermitting  Fevers,  whether  Putrid, 
Malign  or  Pestelential  being  given  inwardly  or  hung  about 
the  Neck;  because  being  of  such  subtile  Parts,  it  insensibly 
enters  into  the  pores,  and  causes  Rarefaction  and  Per- 
spiration." The  chief  action  of  camphor  is  upon  the 
nervous  system,  being  used  as  antispasmodic  and  stimu- 
Ir.nt  in  diseases  of  the  typhoid  character  where  there  is  a 
frequent  irritated  pulse,  dry  skin,  and  nervous  derangement. 
It  is  employed  in  functional  nervous  disorders, t'.gr.,  hysteria, 
dysmenorrhceia,  flatulence,  colic.  &c.  In  Germany 
camphor  is  generally  used  .is  a  cardiac  and  stimulant. 
Locally  it  is  an  anodyne  ;  in  large  quantities  it  is  an 
irritant  with  benumbing  influence  on  the  peripheral 
nerves  of  the  mucous  membranes.  It  is  eliminated  as 
campho-glycuronic  acid.  Ovei'doses  produce  faintness, 
vertigo,  headache,  delirium,  insensibility,  and  paralysis. 
There  is  no  luiown  antidote  ;  after  evacuation  of  the 
stomach,   the  symptoms  are  combated  as  they  arise. 

Camphor  possesses  an  inhibitory  action  upon  the  growth 
of  spores  as  strong  as  that  of  salicylic  and  benzoic  acid. 

Emerson  Reynolds,  of  Dublin,  introduced  a  preparation 
known  as  "Thiocamph,"  obtained  by  passing  sulphur  dioxide 
over  camphor,  when  an  absorption  of  the  former  took 
place ;  on  heating,  the  absorbed  gas  was  given  off,  200  grms. 
of  thiocamph  yielding  20  litres  of  gas.  The  smallest 
quantity  of  camphor  noticeable  by  its  odour  is  0 "000005 
grm.  per  litre  of  air,  artificial  musk  being  noticeable  to 
the  extent  of  O'OOOOOl  grm.  per  litre  of  air.  When 
triturated  or  brought  into  intimate  contact  with  various 
organic  substances,  camphor  passes  into  solution,  which, 
upon  the  addition  of  -v^ater,  again  breaks  up  into  its 
constituents.  Among  these  substances  are  salol,  resor- 
cinol,  menthol,  the  naphthols,  catechol,  thymol,  various 
solid  organic  acids,  &c.  The  oldest  pharmaceutical 
preparations  of  camphor  were  solutions  in  various  fatty, 
volatile,  and  mineral  oils,  alcohol  and  vinegar.  At 
present  there  are  from  thirty  to  forty  different  forms  in 
which  this  drug  is  employed  in  pharmacy  and  medicine. 

(1)  Pub.  of  Csoma  de   Koros,  .lour.  Asiat.  See.  of  Calcutta, 
iv.,  12,  Gescliichte  der  Pharmazie.  .Schelenz,  55. 

(2)  Pharniacographia,  Flueckiger  and  Hanbury,  p.  511. 

(^)  Geschichte  derChalifen,  Pharmacographia,  Flueckiger,  511. 
(*)  Kaeuffer,  Geschichte  von  Ostosien,  ibid. 
(^)  Exoticarum  plantarum  Japonicarum,  1712. 
(°)  Lebensbeschreibung    Neumanns,    Phar.    Ztg.,    1896,    88  ; 
1898,  262. 

(')  Kobert,  Histor.  Studien,  1893,  299. 


TECHNICAL   APPLICATION   OF    CAMPHOR. 

BY   E.    C.    SCHTJEPPHAUS,    PH.D. 

Two-thirds  of  the  total  production  of  camphor  is 
consumed  in  the  celluloid  industry.  Comparatively 
small  quantities  of  waste  celluloid  (scrap)  are  used  in 
the  manufacture  of  artificial  leather,  varnishes,  pool  and 
billiard  balls,  and  phonograph  records.  Twenty  years 
ago,  when  camphor  was  cheap,  I  found  it  in  a  shellac 
composition,  an  imitation  of  celluloid,  where  it  served  no 
useful  purpose,  and  had  undoubtedly  been  added  for  the 
purpose  of  deception.  Owing  to  misleading  statements 
in  the  literature  bearing  on  the  subject,  it  is  widely  believed 
that  celluloid  can  be  and  is  manufactured  by  subjecting 
an  intimate  mixture  of  finely  pulped  nitrocellulose, 
preferably  moist,  and  pulverised  camphor  to  the  joint 
action  of  heat  and  pressure.  As  a  matter  of  fact,  the 
material  is  made  by  passing  an  intimate  mixture  of 
nitrocellulose,  either  moist  or  dry,  and  cam])hor  in  con- 
junction with  a  suitable  solvent,  ordinarily  wood  or  grain 
alcohol,  or  a  mixture  of  the  two,  and  such  other  materials 
as  it  is  desired  to  incorporate  therewith,  between  slightly 


heated  rolls,  until  finally  the  whole  mass  is  converted  into 
homogeneous  sheets.  These  sheets  are  either  pressed 
into  dense  blocks  and  thereafter  cut  into  sheets  of 
definite  thiclaiess,  or  they  are  fed  into  a  press  and  formed 
into  rods,  tubes,  and  the  like. 

In  1884  I  made  an  extensive  series  of  experiments 
on  the  action  of  heat  and  jnessure  on  intimate  mixtures 
of  nitrocellulose,  both  dry  and  moist,  and  camphor. 
There  was  no  difficulty  in  obtaining  hard,  horn-like, 
transparent  masses,  but  in  all  cases  there  were 
clear  indications  of  incipient  decomposition,  with 
formation  of  an  acid.  The  nitrocellulose  employed  was 
the  ordinary  factory  product  of  substantially  the  same 
properties  as  the  article  produced  to-day.  In  some  cases 
explosion  ensued.  The  evolution  of  acid  may  be  masked 
when  basic  substances,  such  as  zinc  oxide,  are  contained 
in  the  mixture.  It  may  be  of  interest  to  note  that  the 
liquid  obtained  by  passing  nitrogen  dioxide  over  camphor 
dissolves  nitrocellulose   with  ease. 

A  few  words  regarding  the  history  of  celluloid  may  not 
be  out  of  place.  It  is  a  very  old  practice  to  add  camphor 
to  varnishes,  with  the  object  of  preventing  cracking  and 
curing  other  defects.  Daniel  Spill,  the  inventor  of  the 
material  commonly  called  celluloid,  knew  of  this  practice, 
and  availed  himself  of  it  in  making  his  caoutchouc  com- 
positions. He  communicated  his  ideas  to  Alexander 
Parkes,  a  name  well  kno\vn  in  the  celluloid  industry. 
In  his  British  patent  of  1869  Spill  described  his  funda- 
mental discovery  that  ordinary  grain  alcohol  in  conjunction 
with  camphor  is  an  efficient  solvent  of  nitrocellulose. 
The  celluloid  industry,  like  the  coal-tar  industry,  was 
born  on  British  soil,  but  it  attained  its  quickest  and  most 
vigorous  growth  in  the  t'nited  States,  into  which  tons  of 
the  material  made  in  Spill's  works  were  imported.  When 
later  on  the  American  owners  of  Spill's  rights  brought  a 
suit  for  the  infringement  of  his  patent,  this  suit  was  first 
won,  but  finally  lost.  Spill's  invention  being  held  to  be 
anticipated  by  the  somewhat  older  Parkes  patent.  In 
his  specification  Parkes  names,  among  a  large  number  of 
solvents  and  menstrua,  absolute  alcohol  and  camphor. 
It  was  decided  that  in  following  Parkes'  directions  these 
two  might  be  used  jointly,  and  that  there  was  no  invention 
in  Spill's  substituting  commercial  grain  alcohol  for  the 
absolute. 

The  widespread  idea  that  camphor  enters  largely  into 
the  manufacture  of  explosives  and  smokeless  powders 
has  no  foundation  in  fact.  It  was  undoubtedly  produced 
by  the  publication  of  Nobel's  first  patents  on  the  manu- 
facture of  nitroglycerine  propelling  powders  when  the 
marked  rise  of  the  price  of  camphor  in  recent  times  began. 
There  was  also  an  earlier  patent  of  his  on  the  manufacture 
of  waterproof  fuse  that  calls  for  the  employment  of 
camphor.  The  grains  of  a  certain  sporting  powder 
were  hardened  at  one  time  by  means  of  a  camphor  solution, 
but  the  quantities  consumed  must  have  been  small. 
Military  explosive  gelatin,  which  contains  camphor,  is 
but  little  used  at  the  present  time.  The  last  large 
quantity  made  in  this  country  was  furnished  by  Mr. 
Hudson  Maxim  and  mj^self  to  equip  the  Brazilian  dynamite 
cruiser,  "  Nicthervy,"  in  1894. 


SYNTHESES  OF  CAMPHOR. 

BY  F.   J.    POND,    PH.D. 

The  preparation  of  synthetic  camphor  by  a  process  which 
shall  permit  of  the  synthetic  product  competing  in  the 
open  market  with  natural  camphor  is  a  matter  of  very 
considerable  interest  and  commercial  importance  at  the 
present  time,  owing  to  the  unusually  high  prices  of  natural 
Japanese  and  Formosa  camphor.  During  the  past  sis 
or  seven  years,  considerable  time,  study,  and  money  have 
been  devoted  to  this  subject,  with  varying  degrees  of 
success.  To-day,  at  least  one  process  is  apparently  a 
commercial  success,  and  is  capable  of  yielding  a  synthetic 
cam])hor  which  is  being  brought  into  the  market  and  is 
competing  to  some  extent  with  natural  cam])hor. 
Synthetic  camphor  means  a  substance  consisting  essentially 
of  the  compound,  CioHjeO,  which  is  identical  with  natural 
camphor  in  its  chemical  structure  and  in  all  its  chemical 
properties,  and  does  not  refer  to  the  comjjound  long  known 
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under  the  name  "  artificial  camphor,"  which  is  prepared 
by  }»as#ini:  dry  hydrogen  chloride  through  well  cooled, 
dry  tur{>entine  oil.  and  consists  of  the  hydroohloride  of 
the  terjH'ne.  ninene,  and  has  the  fonimla,  t\oHj,-,.HCl. 
This  pinene  nydrtx-hlorido  has  a  camphor-like  odour, 
but  otherwise  is  of  coiirse  a  totally  ditleront  product  from 
natural  camphor.  In  onler  to  avoid  confusion  with  this 
substance,  the  artificially  prepared  true  camphor  is 
termed  synthetic  camphor. 

A  knowletlge  of  the  molecular  structure  of  natural 
camphor  was  of  fundamental  importance  in  the  synthetic 
prv{varation  of  camphor.  This  has  been  fairly  well  suj>plied 
bv  the  rvsults  of  many  investigations,  especially  by  those 
o?  Bre<lt(''.  Breilt"s  fornnila  for  camphor,  which  has  been 
conclusively  established  by  the  synthesis  of  camphoric 
acid  by  Kompjv*  (this  J..  HHU,  78),  and  his  forinuhv  for 
the  reiatetl  compounds,  pinene,  camphene,  and  borneol. 
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Pinene. 

It  has  long  been  known  that  camphor  is  obtained  by 
the  oxidation  of  natural  borneol  with  nitric  acid,  chromic 
acid,  or  potassium  |>ermanganate.  While  this  in  itself  is 
of  no  commercial  importance,  the  oxidation  of  synthetic 
bomeois  forms  the  last  step  in  the  preparation  of  synthetic 
camphor.  It  should  aL-^o  be  noted  that  camphene  yields 
Bome  camphor  upon  o.xidation  with  a  cliromic  acid  mixture, 
an  also  with  some  other  oxidising  agents. 

(if  the  various  syntheses  of  camphor,  one  of  the  most 
important  from  a  theoretical  view  point  is  the  partial 
sjTithesis,  which  was  accomplished  by  Bredt  and  v. 
Ro«ienberg('^)  by  the  dry  distillation  of  the  calcium  salt  of 
homo-camphoric  acid.  C^iHjgOvCa ;  on  heating,  this 
salt  forms  calcium  carbonate  and  camphor,  this  .synthesis 
being  quite  analogous  to  the  sviitheses  of  many 
keto)jentamethylenes  :  — 

,CH,COO  XH, 


/ 


N:ooc 


/  =CaC03  +  Cv 


Hx4^1 


CO 

Camphor. 


Calcium  salt  of 
homocamphoric  acid. 

This  Bynthesis  of  camphor  is  in  reality  only  a  partial 
synthesis,  since  up  to  the  jjresent  time  homocamphoric 
acid  hai<  been  pref)ared  only  from  a  derivative  of  camphor, 
n:.,  camphonitrile,  CjoHijOCN.  Naturally,  this  sj-nthesis 
is  of  no  commercial  significance  in  itself. 

A  discovery  of  the  highest  importance  for  the  commer- 
cial KvntheitiA  of  camphor  was  made  in  1892  by  Bertram 
and  \VaIbaum('),  who  found  that  when  camphene  is  heated 
at  T/f  to  (Vf  C  for  a  few  hours  with  a  mixture  of  glacial 
acetic  ar-ul  and  4  \kt  cent,  of  half  strength  sulphuric  acid, 
itobomeol  a<^etate  readily  separates  in  gofxl  quantity;  the 
resultant  oil  i.i  wa.shed  with  water,  and,  without  further 

Earification.  is  crmverte*!  into  isobomeol,  C10H17OH, 
V  treatment  with  alcoholic  potaHsium  hydroxide. 
This  isobomeol  smelln  like  bomeol,  melts  at  212^  C,  and 
is  cfrtiverterl  into  ordinary  camphor  by  oxidation  with 
nitric  arid  or  with  a  solution  of  chromic  anhydride  in 
glarial  aretic  acid.  This  HvnthcHis  of  camphor  may  be 
represented   as   followH  :  — 

Campbeoe.        Isobomeol  acetatt? 

^•""^ch.oh'*^'''"'*<co' 

Isobomeol.  Camphor. 

The    identity   of   this    H>-nthetic   camjjhor    with    Japan 
ially    entabli>ihed     t»y    I'crtrairi    and 
'in,  that  it  j^ave  a  mixture  of  bomeol 
i.. .  .   .:.  ....i,    .,,  .iductic/n  with  Hrxliiim  and  alcohol. 


This  synthesis  of  camphor  by  Bertram  and  Walbaum 
is  the  basis  of  many  of  the  more  recent  proces.ses  ])roposed 
for  the  manufacture  of  camphor,  the  modifications 
suggested  being  to  use  other  acids  than  acetic  for  the 
formation  of  the  isobornyl  esters,  and  other  oxidising 
agents  than  chromic  acid.  At  the  time  of  its  discovery, 
VIZ.,  in  1S92,  camphene  Avas  an  expensive  compound 
found  only  in  chemical  nuiseums,  and  prepared  with 
difficulty  in  relatively  small  quantities  at  a  time.  As  a 
natural  product,  camphene  has  been  recognised  as  a 
constituent  of  about  12  volatile  oils,  although  in  all  prob- 
ability it  occurs  together  with  jiinene  in  many  other 
oils,  but  always  in  relatively  small  quantities.  Previous 
to  the  year  lilOl,  camphene  had  been  artificially  prepared 
in  verj-  small  quantities  by  the  action  of  concentrated 
sulphuric  acid  upon  pinene(*),  and  by  the  elimination 
of  hydrogen-chloride,  -bromide,  and  -iodide  from  pinene 
hydro-chloride,  -bromide,  and  -iodide,  and  from  the  corre- 
sponding bornyl-chloride,  -bromide,  and  -iodide.  The 
agents  which  had  been  used  for  the  removal  of  the  halogen 
acids  from  these  compounds  were  sodium  acetate  and 
glacial  acetic  acid(^)  at  200°  C,  alcoholic  potash  at  a  high 
temperature,  aniline(®),  caustic  potash,  and  calcined 
magnesia('), sodium  alcoholatc(8), (distillation  over)lime  (^), 
(heating  with)  water  under  pressure(i°),  and  (heating  with) 
sodium  benzoate  or  stearate  (Berthelot  and  Riban). 
None  of  these  agents,  however,  was  found  to  act  com- 
pletely ;  the  yield  of  camphene  was  small,  and  the  product 
always  contained  some  pinene  halogen  hydride.  Cam- 
jihene  had  also  been  formed  by  the  action  of  dehydrating 
agents  upon  borneol  and  isoborneol(ii).  Obviously,  there- 
fore, before  a  synthesis  of  camphor  based  on  Bertram 
and  \Valbaum's  reaction  could  attain  any  commercial 
success,  a  cheap  method  of  preparing  large  quantities 
of  camphene  had  to  be  worked  out. 

Since  1901,  the  following  methods  have  been  developed 
and  patented  for  the  commercial  manufacture  of  camphene 
in  large  quantities,  by  the  removal  of  hydrogen  chloride 
from  pinene  hydrochloride : — Heating  the  hydrochloride 
with  bases  of  the  aliphatic  series(i2)  such  as  methylamine, 
dimethylamine,  &c.,  and  with  piperazine  and  piperidine  ; 
by  heating  the  hydrochloride  with  alcoholic,  aqueous, 
or  gaseous  ammonia(i3) ;  by  heating  with  aqueous  sodium 
hydroxide  or  ammonia  in  the  presence  of  a  soap(i*)  (sodium 
or  ammonium  stearate,  the  latter  being  used  as  a  solvent 
for  the  pinene  hydrochloride)  ;  by  heating  the  hydro- 
chloride with  aqueous  or  anhydrous  alkaline  phenolates(^*), 
with  aqueous,  alkaline  solutions  of  the  higher  fatty 
acids(i8),  and  with  lead  acetate  in  a  glacial  acetic  acid 
solution(i').  The  camphene  obtained  by  many  of  these 
new  methods  is  said  to  be  formed  almost  quantitatively, 
and  to  be  exceptionally  free  from  chloride. 

Based  upon  the  adequate  supply  of  camphene  now 
made  available,  various  syntheses  of  camphor  have  been 
proposed.  One  of  the  more  important  of  these  syntheses, 
which  is  carried  on  in  a  commercial  way,  consists  in  the 
preparation  of  pinene  hydrochloride  from  turpentine  oil, 
which  contains  about  70  per  cent,  of  pinene  ;  the  conver- 
sion of  this  pincnc!  hydrochloride  into  camphene,  and  the 
transformation  of  this  camjjhene  into  isobomeol,  which 
in  turn  is  oxidised  to  camphor,  is  represented  by  the 
following  formulae :  — 


^HCT  ^^^ 

'\6Hr  ''=^"^*^-CH2         ^«"»*<CH 
Pinene.        Pinene  hydrochloride.        Campheiip. 

which  is  converted  into  camphor  as  already  described. 

The  cam])h('ne  obtained  by  a  suitable  method  is  treated 
with  a  mixture  of  glacial  acetic  acid  and  4  jter  cent,  of 
half  strength  sulphuric  acid,  according  to  the  above- 
mentioned  method  of  Bertram  and  Walbaum's,  their 
patent('8)  having  expired.  Isobornyl  acetate  is  readily 
formed  by  this  treatment,  and  separates  as  an  oil,  boiling 
at  about  22.")'.  This  is  then  saponified,  and  the  resulting 
isobomeol  is  jirecipitated  as  a  solid  mass,  which  is  filtered 
and  crystallised  from  petroleum  ether  or  benzene.  The 
pure  isobomeol  is  then  oxidised  to  camphor,  the  use  of 
various  oxidising  agents  having  been  yiatented  ;  some  of 
these  agents  are  :  -Permanganate  in  glacial  acetic  acid 
solution! '"),a'pu-ouK  solution  of  j)ermanganate(onabenzcne 
solution    of    isobomeol Jl'-^"),  permanganate  in  an, acetone 


April  30,  1907.] 


POND— SYNTHESES   OF  CAMPHOR. 


385 


solution(2i),  gaseous  chlorine(22),  ozone  (on  a  solution  of 
isobomeol  in  petroleum  ether  or  acetic  acidC^^),  nitrous 
acid(2*),  air  or  oxygen  in  presence  of  a  contact  substance(2S)^ 
a  mixture  of  nitrous  and  nitric  acids(26),  and  hypochlorite 
solutions(27). 

An  important  modification  of  the  above  sj-nthesis 
consists  in  the  direct  oxidation  of  the  isobornyl  acetate 
or  other  isobornyl  esters  by  means  of  chromic  acid,  nitric 
acid,  permanganate,  or  other  oxidising  agents(-^)  ;  this 
method  yields  camphor  without  requiring  a  saponifi- 
cation or  the  isolation  of  isoborneol. 

Another  interesting  synthesis  of  camphor  which  was 
patented  last  year  by  A.  Hesse(29),  is  based  on  the  action 
of  an  organomagnesiuni  halide  on  an  ethereal  solution  of 
pinene  hydrochloride,  prepaied  from  turpentine  oil. 
When  the  reaction  is  complete — i.e.,  when  the  complex 
magnesium  compound  of  pinene  hydrochloride  has  been 
formed — oxygen  or  air  is  passed  through  the  mixture 
until  oxygen  is  no  longer  absorbed.  Upon  the  addition 
of  ice  and  dilute  acids,  the  reaction  product  separates 
into  two  layers,  the  upper  ethereal  layer  being  separated, 
dried,  and  the  ether  removed  by  distillation.  The  solid 
residue  is  crude  borneol,  which  is  purified  and  converted 
into  camphor  by  oxidation.  This  process  of  preparing 
borneol  is  said  to  be  subject  to  some  uncertainty,  and 
unexpected  and  unsatisfactory  results  are  frequently 
obtained.  Hence,  this  synthesis,  while  theoretically 
attractive,  appears  rather  uncertain  in  practice.  A  third 
synthesis  of  camphor,  which  appears  to  have  been  suggested 
for  its  commercial  manufacture,  is  based  upon  the  action 
of  acetates  on  pinene  hydrochloride.  Pinene  hydro- 
chloride is  converted  into  a  mixture  of  bornyl  and  iso- 
bornyl acetates  by  treatment  with  anhydrous  acetates 
in  glacial  acetic  acid  solution  :  the  bornyl  acetates  are 
hydrolysed  to  a  mixture  of  borneol  and  isoborneol,  which 
is  then  oxidised  to  camphor.  The  principle  involved  in 
this  sjmthesis  is  not  new,  since  AVagner(30)  in  the  year 
1899  showed  that  when  pinene  hydriodide  is  treated  with 
silver  acetate  and  glacial  acetic  acid,  it  is  converted  into  a 
mixture  of  dipentene,  terpinyl  acetate,  camphene,  bornyl- 
and  isobornyl  acetates  ;  Wagner  regarded  the  dipentene 
and  terpinyl  acetate  as  the  normal  products  of  the  reaction, 
while  camphene  and  the  bornyl  acetates  were  produced 
in  larger  quantities  at  higher  temf)eratures,  and  were 
considered  as  secondary  products.  According  to  more 
recent  suggestions,  pinene  hydrochloride  is  heated  in  a 
glacial  acetic  acid  solution  with  lead  acetate(3i)  at  a  tem- 
perature of  180°  ;  the  reaction  product  consists  of  bornyl  and 
isobornyl  acetates  with  other  substances.  Zinc  acetate(22) 
may  also  be  used  instead  of  lead  acetate,  and  appears  to 
yield  the  same  result  rather  more  conveniently  and  at  a 
lower   temperature. 

This  process  may  be  formulated  as  follows  : — 


.CH 


,CHa 


CHo 


aH,3^i 

^CH,  '    \CH2  ^CHiCgHaOa) 


Pinene.  Pinene  hydrochloride.  Bornyl  and  isobornyl 

acetates. 

/CH2 
CsHiZ 

\CHOH 

Borneol  and  isoborneol. 

It  is  too  early  at  this  time  to  pass  a  critical  opinion  as 
the  value  of  this  synthesis. 

Another  class  of  synthesis  of  camphor  consists  in  the 
formation  of  bornyl  esters  by  the  direct  action  of  various 
organic  acids  upon  turpentine  oil,  hydrolysing  these  bornyl 
esters  to  borneol  and  isoborneol.  and  oxidising  these 
alcohols  to  cam]ihor.  It  has  long  been  known  that  when 
French  turpentine  oil  is  heated  with  benzoic  acid  at  150"  C. 
for  50  ho\irs,  it  yields  a  mixture  of  camphene,  terpinene, 
fenchyl  alcohol,  isoborneol,  and  borneo](33).  In  1897, 
the  writer  obtained  a  mixture  of  isobornyl  acetate,  terpinyl 
acetate,  terpenes,  and  polymerisation  products  by  the 
application  of  Bertram  and  Walbaum's  acetic-sulphuric 
acid  treatment  to  American  oil  of  turpentine  ;  on  saponi- 
fying with  alcoholic  potash,  isoborneol  was  formed  to  the 
extent  of  about  15  per  cent,  of  the  turpentine  employed. 


The  first  attempt  to  carry  this  reaction  out  on  a  large 
scale,  and,  in  fact,  the  first  attempt  to  uiy  knowledge 
to  prepare  synthetic  camphor  by  any  commercial  process, 
was  undertaken  in  1902  by  the  Ampere  Electro-Chemical 
Co.,  who  operated  under  the  Thurlow  patent.  According 
to  the  patent  specification,  camphor  was  synthetically 
prepared  as  follows  : — Anhydrous  turpentine  was  heated 
at  120°  to  ISO''  with  anhydrous  oxalic  acid,  and  the  resulting 
product,  said  to  consist  of  a  mixture  of  borneol,  camphor, 
bornvl  oxalate  and  formate,  and  waste  polymerisation 
products,  was  saponified  with  lime  and  distilled  with 
steam.  The  resultant  camphor  and  borneol  were 
separated  and  oxidised  to  convert  the  borneol  to  camphor. 
The  assumption  of  the  direct  formation  of  camphor  by 
the  action  of  oxalic  acid  on  the  turpentine  oil  has  since 
been  proved  to  be  erroneous,  and  although  there  was  30  to 
40  per  cent,  of  esters  formed  by  the  process,  a  large  part 
consisted  of  terpinyl  esters  ;  a  large  amount  of  the  diter- 
pene,  colophene,  C20H32,  was  also  produced,  and  the  amount 
of  borneol  or  isoborneol  formed  was  never  sufficient  to 
ensure  the  commercial  success  of  the  process.  At  all 
events,  svnthetic  camphor  made  by  this  process  never  came 
into  the  market  in  any  considerable  amount.  The  process 
seems  to  have  been  abandoned,  and  the  German  patent 
of  this  company  is  said  to  have  been  cancelled. 

Among  other  syntheses  of  similar  character  may  be 
mentioned  the  action  of  certain  aromatic  hydroxy-acids, 
such  as  salicylic  acid,  on  turpentine  oil(3*)  ;  this  treatment 
yields  bornyl  and  isobornyl  esters  of  salicjdic  acid,  which 
upon  hydrolysis  give  borneol  and  isoborneol  ;  camphor 
is  formed  by  the  oxidation  of  these  two  alcohols.  Similarly 
the  action  of  o-chlorobenzoic  acid  upon  turpentine  oil(3^) 
yields  esters  which  may  be  converted  into  borneols,  and 
then  by  oxidation  into  camphor.  In  every  case,  however, 
where  turpentine  oil  is  treated  directly  with  an  organic 
acid  for  the  formation  of  bornyl  or  isobornyl  esters,  the 
results  are  not  very  satisfactory,  and  the  yield  of  camphor 
seems  to  be  too  small  to  warrant  their  commercial  appli- 
cation. In  my  opinion,  the  formation  of  bornyl  esters 
bv  these  processes  is  not  so  much  due  to  the  direct  action 
of  the  organic  acids  upon  the  pinene  in  the  turpentine  oil, 
which  I  am  inclined  to  believe  does  not  unite  with  the  acids 
to  form  bornyl  esters  to  any  considerable  extent,  as  to 
the  action  of  these  acids  ujion  the  camphene  which  is 
present  in  some  turpentine  oils  to  the  extent  of  12  to  15 
per  cent.  ;  it  is  also  possible  that  there  is  a  slight  conversion 
of  pinene  into  camphene  by  the  action  of  the  acids,  which 
then  increases  the  yield  of  bornyl  esters  in  some  degree. 
The  presence  of  camphene  in  American  oil  of  turpentine 
to  the  extent  of  10  to  15  per  cent,  has  been  proved,  and 
when  pure  camphene,  instead  of  turpentine  oil,  is  treated 
with  anhydrous  oxalic  acid  according  to  Thurlow's  method, 
it  is  almost  quantitatively  converted  into  isoborneol. 

The  above-mentioned  syntheses  of  camphor  are  the 
most  important  ones  suggested  for  the  commercial  manu- 
facture of  camphor  ;  they  are  all  protected  by  patents. 
There  are  undoubtedly  many  others  which  are  being 
worked  out  in  secret,  or  are  pending  in  the  patent  offices. 

Sy-nthetic  camjihor,  made  by  one  of  the  above-mentioned 
processes,  is  now  being  brought  into  the  market  in  some 
quantity,  and  is  competing  with  natural  camphor.  It  is 
identical  with  natural  camphor  in  all  respects  except  in 
its  action  upon  ])olarised  light  ;  while  natural  camphor 
is  optically  active,  cither  dextro-  or  laivo-rotatory, 
synthetic  camphor  is  optically  inactive.  The  purification 
oi  the  crude  camphor  obtained  by  any  of  the  above 
syntheses  is  a  matter  which  involves  many  technical 
difficulties  :  purification  by  crystallisation  and  by  sublima- 
tion has  been  used,  and  there  are  a  variety  of  other 
methods,  some  being  used  secretly,  and  others  being 
protected  b}-  patents. 

As  to  the  commercial  success  of  syntlietic  canijjhor  in 
the  future,  there  seems  to  be  no  doubt  that,  with  the  preaent 
prevailing  prices  for  natural  camphor,  the  synthetic 
article  can  successfully  hold  its  own.  But  should  there  be 
a  drop  in  the  price  "of  natural  camphor  to  the  level  at 
which  it  stood  five  or  six  years  ago,  it  Ls  very  doubtful 
whether  the  synthesised  camphor  could  seriously  compete 
with  the  natural  product.  .Moreover,  if  turpentine  oil, 
the  crude  raw  material  for  all  the  svmtheses  now  employed, 
is  increasing  in    price,  and   if   a    simultaneous    lowering 
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in  the  price  of  natural  camphor  wcurred.  the  inaniifao- 
turvrs  of  synthctii'  oaniphor  would  lind  tlicmsclvos  in  a 
serious  difhculty. 

(«t  BmJt.  B«-r..  26.  3047. 

(•»  BdhU  aiut  V    R.wenlxrii.  .\nn.  Chem  .  289.   ' 

)»i  Bertram  ami  Walbaum.  Jour,  pr  Olioiu.  N.F.,  49,  1  ; 
tifTman   l*ateiit.   No    67.J.S3.   April    12.   isyj, 

t«)  .\riU!>tr\>n):  and  TiKlfii.   Hor  ,  13.   l'a\i. 

(•)  WaUaih.  Aun    V\ut\\.  239.  •> 

(•)  Bruhl.  B.-r  .  25.  U<« 

<»»  Karhlt-r.  Ann    rhoni  .  197.  "« 

«•>  WalUrh.  Ann.  llu-ni  .  230.  -:<t< 

(•>  li.rthflot.  Ann.  riu-ni    I'livs..  187S,  56. 

i»»i   Kai-hler.   Ann.  llioni  .  197.   i»t' 

("I  Wallarh.  Ann.  Them  .  230.  -:»*  :  Konowaloff.  Jour. 
Kw»  I'tiMi.  ihem.  Sim-.  32  ilOOO),  76;  Bortrani  and  Walbauni, 
Jour    i>r'l'fK-ni.  N.K..  49.  J^- 

("1   St.-phan.  I'.S.  Patent   No.  707.270,  Aug.  19,  1902. 

("1  Stephan.  I'.S.   Patent  No.  707,271,  Aup.   19,  1902. 

(>*)  Stephan.  IS    Patent  No.  725.890.  April  21.  1903. 

i»»i  BaiWlie  Anilin  und  Soda  Fabrik.  Herman  Patent. 
Aum.  I!.  40.529  (Kl  12),  .\ug.  20.  1905;  English  Patent  16,429 
Of  19««. 

(>•!  Sch^rine.  German  Patent  153.924.  Nov.  10.  1901. 

(•*)  B<^baJ,  Magnier,  Tissier,  German  Patent,  Anm.  B.,  37,322, 
(Kl.  121. 

(»»i   Bertram  and  Walbaum.  German  Patent  67,255,  April  12, 

lew. 

(«»)   Ber.  83.   3430. 

i«»i  Stephan  and  Hunsalz,  U.S.  Patent  No.  770,940,  Sept.  27, 
1904 

'•»'  B^hal.  Magnier.  Tissier.  German  Patent,  Anm.  38,311, 
Jane  1.   1904,  and  Hungarian  Patent. 

(«»(  C.  K.  Bohringer.  German  Patent,  Anm.  B.  37,228  (Kl.  12). 
May  20.  ll>04  ;    37,281,  Mav  27,  1904  ;    and  40,378,  July  1,  1905. 

i"!  Stepban  and  Hunsalz,  US.  Patent  No.  801,483,  Oct.  10, 
I»05 

(••i  C.  F.  Bohringer.  US.  Patent  No.  802.793,  Oct.  24.  1905. 

."i  Stephan  and  RehlSnder,  US.  Patent  No.  801,485, 
Oct.   in.   1905. 

(»•>  V.  Heyden,  French  Patent  No.  305.974.  May  7.  1906. 

(">  G.-sl.  ftir  (.'hem.  Industrie  in  Basel,  French  Patent 
Xo    3«2.»j«.   Feb    2.  1906. 

(••,  stephan  and  Hunsalz,  U.S.  Patent  Ko.  790,601,  May  23, 
1905. 

(«»)  A.  Hewe.  US.  Patent  No.  285.370,  July  17,  1906. 

(••i  Wagner  and  Brickner.  Ber.,  32.  2302. 

(»>  B«-lial,  Magnier.  and  Tissier.  German  Patentee  37,322, 
Anm  K  .  Bd.  12 :  Wallach,  Ann.  Chem.,  239,  6 ;  Marsh  and 
Stockdale.  Jour.  Chem   Soc,  57.  965. 

(•»)  Badische  Anilin  und  Soda  Fabrik,  English  Patent 
Xo.  0«0«o(  1906  ;  V.  Heyden,  French  Patent  No.  365,814,  May  1, 
1005. 

(»•)  Boachardat  and  Lafont,  Compt.  rend.,  113,  551  ;  125, 
111. 

(»*»  V.  Heyden,  French  Patent  No.  339,504  ;  Tardy,  Ber., 
37.  305. 

(••)  O.  Schmidt,  Chem.  Industrie,  29,  241. 


NOTES    ON    THE    ANALY^SIS    OF    CAMPHOR. 

BT   J.    E.    CRANK    AND    C.    M.    JOYCE. 

The  analvHis  of  camphor  i.s  a  subject  of  growing  impor- 
t  .to  the  high   ])riceH  now   prevailing,   and   to 

'  tion  into  the  market  of  s_\-nthetic  camphors 

^i. n  compcjfiition  and  contain  impurities  different 

from  tbo«c  found  in  the  natural  article.  The  analysis 
[veaentA  a  verv  difficult  problem,  as  no  derivative  of 
camphor  suitable  for  nefjaration  and  estimation  has  been 
discorered.     The  oxime,  the  phenylhydrazone,  and  other 

H^-     mav    1*    prepared,    but    the    yields    are    not 

'  It   haa   lx.'en   i<uggehted   that   the  camphor 

f    _  'inverted    into    the  insoluble   semi-carbazone. 

but  fven  if  feajtjble  its  preparation  would  be  too  com- 
pticated  for  a  technical  method  of  analysis.  Reliance 
mu«t,  therefore,  l^  placed  ufwn  ['hysical  methofls  similar 
to  thoiM>  unefl  in  .-ii^^ar  analysis.     Thus  the  concentration 

r,t  ,    i^  .,,..        ,1 ,„gy   \^.  flftr-riiiined   by  its  sjMjcifio 

f  tjeal    activity.     As    j»ure    camphor 

fi'  'i;;  no  residue,  this  proj)erty  gives  a 

direct  inetliiMl  for  itn  estimation. 

A  **mpl»»  of  pure  camphor  was  prepared  by  several 
r*  of  (tublimed  camjihor  from  proof  spirit. 

I  rity  of  the  rc(  ry stall iwd   yirfKlucts  was 

u .     ■■    :..'ir    rneltintf   ]if)iiilt^.     The   melting   yioints 

corre<  t«?d  for  nfem  exjK*ure  were  as  follows  : — Sublimed 
ramphor,  ITTJ'— 178}'  C  :  firht  crystallisation,  178  — 
l7Jr  ('.  :  henind  crvstallinatifTn.  I70-4''  ('.,  interval 
-  (t-X  (',.  ;  third  crynLafliMtion,  1 79-4'  C.  interval  -  0-y  C. 
Thin  %■■  '   :  "i'lr  was  used  in  standardising 

X\tn   iri'  A  : — 

L  .Sv   :        :,  ..1.  and  one  2  in.  watch  glasses, 

an  carefully,  ground,  are  selected  and  the  weight  of  each 


t«ken.  About  1  grm.  of  the  camphor  sample  is  weighed 
out  exactly  on  tlie  2- in.  glass  and  covered  by  one  of  the 
3-in.  irlasscs.  The  two  watch  glasses  containing  the 
sample  arc  placed  on  a  metal  dish  over  a  tiny  tlame, 
anil  the  camphor  is  sublimed  from  the  2-in.  to  the  3-in. 
watch  glass  in  the  course  of  thirty  minutes.  The  size 
of  the  flame  and  hence  the  duration  of  heating  may  vary 
considerably  without  affecting  the  result,  as  may  be  seen 
from  the  table  below,  but  care  must  be  taken  not  to 
continue  the  heating  after  the  sublimation  is  complete. 
The  liame  is  then  removed  and  the  glasses  are  allowed 
to  cool  for  five  minutes.  The  3-in.  watch  glass,  now 
containing  the  camphor,  is  taken  up,  quickly  covered 
with  the  other  3-in.  glass,  cooled  in  a  desiccator  for  one 
hour  and  weighed.  The  2-in.  glass  from  which  the 
camphor  was  sublimed  is  weighed,  giving  the  non-volatile 
impurity. 

The  loss  of  camphor  by  evaporation  is  large  but  fa,iily 
constant,  and  by  applying  a  correction  for  this  loss 
a])proximately  check  results  may  be  obtained.  The 
following  results  were  obtained  with  impure  camphor. 


Duration 

Weight 

Weight 

Percentage 

of 

of 

of 

of 

Average. 

heating. 

sample. 

sublimate. 

sublimate. 

mins. 

grms. 

grma. 

10 

0-9206 

0-8923 

96-92  ) 

10 

0-8781 

0-8515 

96-99  '. 

97-05 

10 

1-0256 

1-0010 

97-60  1 

10 

0-8737 

0-8446 

96-68  ' 

20 

1-0993 

1-0671 

97-07 ». 

96-86 

20 

0-9058 

0-8754 

96-65) 

30 

0-8827 

0-8604 

97-47  1 

30 

1-0185 

0-9858 

96-83  V 

97-04 

30 

0-8490 

0-8220 

96-83  1 

45 

1-0425 

1-0117 

97-05  (_ 

96-80 

45 

1-1252 

1-0863 

96-541 

60 

1-0687 

1-0332 

96-68 

96-68 

The  results  are  accurate  within    +_  0-5  per  cent. 
Correction  =    +  3-0  parts  per  100. 

This    method    furnishes   a   rough    but   quick    assay    of 
camphor. 

II.  Specific  gravity. — Exactly  10  grms.  of  the  sample 
are  weighed  out  in  a  100  c.c.  flask.  Pure  benzene  is  added 
and  the  solution  is  made  up  to  100  c.c.  at  20°  C.  The 
specificgravity  is  taken  with  a  pyknometer  at  20''/15-5°  and 
the  concentration  of  the  solution  obtained  by  reference, 
to  the  table  giving  the  percentage  purity  of  the  sample. 
This  table  was  made  by  preparing  solutions  of  various 
concentrations  of  the  standard  camphor  in  commercial 
pure  (Merck's)  benzene,  and  taking  the  specific  gravities 
in  a  50  c.c.  pyknometer  at  20"  C,  compared  with  water 
at  15-5°  C.  :— 

Specific  gravities  of  camphor,  benzene  solutions  at  20V15'5^. 


Sp.  gr. 


Grms. 

Grms. 

Grms. 

per 

Sp. 

Rr. 

per 

Sp. 

gr. 

per 

100  c.c. 

100  c.c. 

100  c  c. 

Sp.  gr. 


0-8782 
0-8787 
0-8791 
0-8796 
0-8800 
0-8805 
0-8810 
0-8815 
0-HH19 
0-8824 
0-8828 
0-8833 
0-8837 
0-8842 
0-8846 
0-8851 


0-0 

0-8856 

8-0 

0-8924 

0-5 

0-8861 

8-5 

0-8928 

1-0 

0-8865 

9-0 

0-8933 

1-5 

0-8870 

9-5 

0-8937 

2-0 

0-8874 

10-0 

0-8942 

2-5 

0-8879 

10-5 

0-8946 

3-0 

0-8883 

II-O 

0-89.''>l 

3-5 

0-8888 

11-5 

0-8955 

4-0 

0-8892 

12-0 

0-8960 

4-5 

0-8897 

12-5 

0-8964 

5-0 

0-8901 

13-0 

0-8969 

5-5 

0-8906 

13-5 

0-8973 

6-0 

0-8910 

14-0 

0-8978 

6-5 

0-8915 

14-5 

0-8982 

7-0 

0-8919 

15-0 

0-8987 

7-5 

15-5 
16-0 
16-5 
17-0 
17-5 
18-0 
18-5 
19-0 
19-5 
20-0 
20-5 
21-0 
21-5 
22-0 
22-5 


0-8991 
0-8996 
0-9000 
0-9005 
0-9009 
0-9014 
0-9019 
0-9024 
0-9028 
0-9033 
0-9037 
0-9042 
0-9046 
0-9051 
0-9055 


Grms. 

per 
100  c.c. 


23-0 
23-5 
24-0 
24-5 
25-0 
25-5 
26-0 
26-5 
27-0 
27-5 
28-0 
28-5 
29-0 
29-5 
30-0 


III.  Polari>>ation. — The  optical  estimation  of  camphor 
is  performed  according  to  the  method  of  Landolt,* 
modifir^d  l»y  Foerster.f  This  consists  in  ])olarising  the 
camphor  in    benzene  solution   in  a  Laurent    polarimetcr 

(•)  Oi)tlcal   rotation   of  Organic  Substances,    1902,    pp.    191 
497,  and  640. 

(t)   Berichte,   1890,   2981. 
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The  concentration  is  given  bv  the    formula:    c  =  115-205 

0-^ 


1  -I-  0-04367 


t)- 


Where  c  —  vft.  camphor  in  100  c.c. 


solution,  a=rotation,  and  /=length  of  tube  in  decimeters. 
This  method  was  applied  to  the  assay  of  camphor  by 
omitting  the  distillation  used  by  Foerster  to  separate 
the  camphor  from  non-volatile  substances,  and  dissolving 
the  camphor  sample  directly  in  benzene,  the  solution 
being  prepared  in  the  same  way  as  described  for  the 
specific  gravity  determinations.  Care  must  be  taken 
to  keep  the  solution  and  instrument  at  20°,  as  slight 
variations  in  temperature  cause  considerable  variations 
in  the  specific  rotatory  power  of  the  solution.  (See 
Foerster's  table.)  Several  determinations  were  made 
with  the  standard  recrj-stallised  camphor  and  E.  and  A. 
"  c.p."  benzene.  As  the  results  obtained  were  from 
2  to  3  per  cent,  higher  than  the  theoretical  ones,  the  solvent 
used  was  examined  and  was  found  to  contain  considerable 
quantities  of  toluene  and  thiophene.  Merck's  crystallised 
benzene  (reagent)  was  accordingly  substituted,  and 
satisfactory  results  were  obtained,   as  follows  : — 


Reading . 

Concentration 
calculated. 

Concentration 
by  weight. 

S.  and  H. 

Laurent. 

5-0 
10-0 
25-0 

24-1  = 

+    4-167° 
-1-    8-348° 
+  22-167° 

5-13 
10-07 
25-14 

Readings  with  a  Schmidt  and  Haensch  instrument 
provided  with  a  bichromate  screen  agreed  with  those 
performed  in  a  Laurent. 

A  further  method  has  been  proposed  by  Arnost,*  based 
upon  the  extraction  with  petroleum  ether  and  subsequent 
estimation  of  the  camphor  by  the  volume  expansion  of 
the  solutions,  but  it  is  impossible  to  obtain  accurate  and 
concordant  results  by  this  procedure. 

The  application  of  these  methods  to  the  assay  of  crude 
natural  and  svnthetic  camphors  will  now  be  considered. 

7^he  annhjsis  of  naixrnl  camphor. — Crude  natural 
camphor  contains  as  impurities  3 — 7  per  cent,  of  moisture, 
a  few  per  cent,  of  camphor  oil,  and  0-1  to  0-4  per  cent, 
non-volatile  matter.  In  the  sublimation  method  the 
moisture  i.-J  driven  off,  the  camphor  oil  is  partly  retained 
in  the  sublimate,  causing  too  high  results,  and  the  non- 
volatile impurity  is  exactly  estimated.  The  specific 
gravity  method  gives  still  higher  results,  owing  to  the 
presence  of  camphor  oil  and  to  the  slight  solubility'  of  the 
water  in  benzol,  both  of  which  increase  the  specific  gravity. 
The  camphor  oil  also  increases  the  polarimetric  reading, 
but  as  its  specific  rotatory  power  is  much  less  than  that 
of  camphor,  the  results  are  lower  than  in  the  other  methods. 

A  sample  of  crude  Japanese   camphor,   examined   by 
the  three  methods,  gave  the  following  results  : — 
I. — Sublimation. 


Duration 

of 
heating. 

Weight 

of 
sample. 

Weight 
of  sub- 
limate. 

Sub- 
limate. 

Corr. 

Cam- 
phor. 

Non- 
volatile 
matter. 

mins. 
10 
10 
30 
30 

0-9965 
0-8284 
1-0708 
0-9588 

0-9198 
0-7654 
0-9849 
0-8843 

per  cent. 
92-30 
92-41 

91-98 
92-21 

2-77 
2-77 
2-77 
•2-77 

Average 

per  cent. 
95-1 
95-2 
94-7 
95-0 

pet  cent. 
0-18 
0-17 

95-0 

0-18 

II. — Sped  fix;  gravity. 


Concentration 
by  weight. 

Sp.  gr. 
at20°/15-5° 

Concentration         camphor, 
by  sp.  gr. 

13-6 
250 
30-0 

0-8900 
0-9000 
0-9043 

12-9 
24-0 

28-6 

Average     . . 

per  cent. 
94-9 
96-0 
95-3 

95-4 

III. — Polarisation. 


(•)  Z.  Unters.  Xahr.  u.  Genussm.,  1906,  532—539. 


Concentration 
by  weight. 

Reading. 

Concentration 
calculated. 

Camphor. 

10-0 
13'6 
25-0 
30-0 

3-867 

5-300 

10-167 

12-583 

9-34 
12-65 
23-24 
28-20 

per  cent. 
93-4 
93-0 
92-9 
94-0 

Average     . . 

93-3 

The  melting  point  of  the  sublimate  was  174° — 175-5°  C. 
corrected,  proving  that  the  sublimate  was  not  pure 
camphor,  but  contained  a  small  amount  of  camphor  oil. 
The  result  by  Method  I.,  95-0  per  cent,  camphor,  is  there- 
fore too  high.  The  still  higher  result  by  Method  11 
95-4  per  cent,  camphor,  is  due  to  the  influence  of  the  two 
factors  mentioned,  viz.,  camphor  oil  and  moisture.  An 
attempt  was  made  to  correct  for  the  latter,  and  pure 
benzene  was  shaken  with  water  and  the  specific  gravity 
taken  of  the  clear,  supernatant  solution.  It  was  found 
that  the  density  had  increased  from  0-8782  to  0-8794. 
Furthermore,  the  amount  of  water  dissolved  by  the 
benzene  varies  with  the  temperature.  The  following 
empirical  method  was  then  tried,  using  first  pure  camphor 
and  afterwards  crude  camphor.  Ten  grms.  of  camphor 
were  dissolved  in  benzene  and  washed  with  benzene  into 
a  100  c.c.  graduated,  stoppered  cylinder,  the  volume  of 
the  solution  amounting  to  60 — 70  c.c,  10 — 20  c.c.  of  water 
were  added,  the  cylinder  was  thoroughly  shaken,  and 
allowed  to  stand  until  the  layers  had  completely  separated. 
The  volume  of  the  benzene  solution  was  read  off  at  20°  C, 
and  the  specific  gravity  taken  at  20°/ 15-5°. 


Camphor. 

1 
Volume.  1    Sp.  gr. 

Concen. 

Camphor. 

Camphor 
corr. 

1 

1  c.c. 
Piu-e           '       66-0 

i  62-5 
Crude         '       65-0 

!       61-5 

0-8930 
0-8937 
0-8925 
0-8931 

16-2 
17-0 
15-6 
16-3 

per  cent. 
106-9 
106-3 
101-4 
100-2 

per  cent. 

100-0 

100-0 
95-1 
94-0' 

The  high  results  obtained  with  pure  camphor  show 
the  effect  of  water  on  the  specific  gravity,  and  the  values 
obtained  for  the  crude  camphor  were  corrected  by  dividing 
them  by  1-066.  The  mean  of  these  corrected  results, 
94-5  per  cent.,  is  still  too  high,  due  to  the  presence  of  the 
camphor   oil. 

An  attempt  was  also  made  to  separate  the  camphor 
from  its  impurities  by  distillation  according  to  the  Foerster 
method.  The  distillate  was  collected  and  dissolved  in 
benzene  in  a  special  graduated  receiver,  the  volume  of 
the  benzene  solution  read  at  20°  C,  and  its  concentration 
obtained  from  its  specific  gravity  at  20°/15-5°  C. 


Weight  of 

Vol.  of 

Concen- 

Weight of 

Camphor. 

sample. 

solusion. 

Sp.gr. 

tration. 

Camphor. 

c.c. 

per  cent. 

3-8660 

32-9 

0-8887 

11-40 

3-751 

97-0 

3-0763 

31-6 

0-8869 

9-35 

2-956 

96-0 

3-2338 

32-4 

0-8871 

9-58 

3-104 

96-0 

3-5113 

29-0 

0-8891 

11-90 

3-451 

98-3 

3-0633 

32-3 

0-8869 

9-42 

3-043 

99-3 

3-3585 

34-5 

0-8869 

9-42 

3-255 

96-9 

This  method  was  applied  to  pure  camphor,  varying 
the  conditions  of  the  distillation,  with  the  above  results. 
These  discordant  results,  all  low  in  spite  of  the  positive 
error  in  the  specific  gravity  due  to  the  solubility  of  water 
in  benzene,  show  that  the  camphor  was  not  entirely 
driven  over,  or  that  there  was  a  loss  of  camphor  in  washing 
out  the  condenser.  Further  experiments  will  be  made 
by  us  in  the  hope  of  overcoming  these  difficulties. 

The  impurities  in  crude  camphor  affect  the  polari- 
metric value  least  of  all,  and  the  average  result  obtained 
bv  this  method,  93-3  per  cent,  camphor,  is  probably  not 
far  from  the  true  value.  The  difference  between  the 
percentage  of  sublimate  and  this  value,  gives  approxi- 
mately the  percentage  of  camphor  oil,  and  the  composition 
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of  this  Mniple  was,  therefore  : — 93  ycr  cent,  camphor  ; 
2  yer  cent,  oamphor  oil  ;  »">  jH>r  rent,  moisture  ;  0-18  per 
cent,   nun- volatile  matter. 

Analyfit  of  sytithetie  raniiJtor. — Synthetic  canijihor 
contains  as  impurities  certain  intermediate  products, 
puch  a.<  canipJicne,  boniool.  v'cc.  Tlu";o  sublime  witli 
the  camphor  and  are  soluble  in  benzene,  so  that  Methods  1. 
•ind  II.  give  too  high  residts.  Methotl  III.  is  not  available, 
as  s\-nthetie  camphor  is  almost  optically  inactive,  giving 
a  sliuhl  l.wo- rotation.  It  serves,  however,  to  distinguish 
.•synthetic  from  natural  camphor.  The  following  results 
were  obtained  with  a  sample  of  crude  synthetic  cami)hor  : 
Metho»l  I.,  08-2  per  cent,  sublimate,  m.pt.  150°— 155' C.  ; 
very  impun*. 

'Jhe  failure  of  these  methods  leaves  the  assay  of  synthetic 
cami>hor  in  a  very  unsatisfactory  state,  but  the  purity  of 
a  sample  is  indicated  by  its  melting  ])oint. 

The  meltmg  |K>ints  of  several  svnthetic  camphors 
were  as  follows: — Porehester.  171° — 173";  iSchcring, 
c.p..    171° — 175"  ;    Sehering.  crude.    lolt° — 150°. 

Crude  natural  camphor  may  be  analysed  with  a  con- 
siderable degree  of  aecura<\v  by  the  polarimetric  method, 
which  can  be  controlled  by  the  other  methods,  but  we 
have  yet  to  tind  a  satisfactory  method  for  synthetic 
camphor.  A  chemical  pnx-edure  for  the  exact  detennina- 
tion  of  the  purity  of  both  forms  of  camphor  found  in 
commerce  is  greatly  to  be  desired. 

We  wish  to  express  out  thanks  to  Messrs.  H.  W.  Wiley, 
F.  I).  I)o«lge.  and  R.  C.  Schiipphaus  for  the  help  they 
have  given  ue  in  this  work. 

DiSCCSSION. 

Prof.  Ch.vrlcs  Dobemus  said  that  erroneous  statements 
had  been  made  eoneeming  the  manufacture  of  synthetic 
camphor  in  the  l"nited  States.  There  was  at  present 
no  svnthetio  camphor  ma<ic  in  America,  the  Avorks  which 
were  formerly  employed  with  thus  production  having  been 
closed. 

Dr.  H.  ScHWEiTZF.n  stated  that  as  early  as  I81!0  he 
waa  cngai:e<l  in  the  manufacture  of  s\Tithetic  camphor, 
or  k  «lb^tilute  for  the  natural  product  from  either  spirits 
of  turpentine  or  light  or  heavy  camphor  oil.  The  Ihm 
felt  already  at  that  time  that  camphor  costing  about 
I'ccnta  jier  |K>und  was  too  exwnsive.  The  experiments 
•tarted.  a«  a  matter  of  course,  from  pinene  hydrochloride, 
obtained  from  spirits  of  tur[)entine,  which  was  known  as 
•'  artificial  camjihor."  Although  synthetic  camphor 
ni-.<:'-  til"  rifrom  was  only  isolated  ex7>erimcntally,  yet 
}  x-hloride  treated  with   alkalis,    acids,   among 

'^  .  benzoic,  salicylic,  very  much  in  the  manner 

d«-'  nlxii  in  the  various  patents,  was  employed  practically 
for  the  manufacture  of  celluloid  articles.  The  products 
„».,.  .,1  ..  .1.  r-xjierimentH  were  imdoubtedly  mixtures 
'  '  ■  ol,  and  camjthor,  and  gave  good  results, 

a-  l>  which  wait  still  in  his  j)Ossession.     But 

the  low  pfK-e  of  camphor  at  that  time  did  not  permit 
their  romm»»ro!al  uw.  To-day  the  chances  of  the 
»■  ■  '    were   better,   as   the    price   of  natural 

•^  ve    Sl-f-O  |<er  lb.     Yet  the   problem   of 

t^.         ...    j.roflucfion    of   camj>hor   cotdd    not    l,c 

conaidered  solved  ait  lontr  a.t  tiir7»entinf  was  the  starting 
material.  Turjirntine  waA  a  eomj)aratively  rare  raw 
PTodoct,  it*  jwire  lieing  nubjwt  to  arbitrary  fluctuations. 
If  camphor  roiild  !»••  obtainerl  from  a  cheap  substance 
foand    in   a»  ;;intiti<s.    the   artificial    ])roduclion 

of   it   could  safe    anrl    paying   enferj)rise.     In 

thii    re*!*-  •  .   ,  .-     rew-arch     ajijieared     iuijiortant, 

the    f-  "    profluced    by    treatintr     phenol     and 

rTf-*n\  ;-f-n    rn   the   presencf  of  metallic  nickel 

1*  '"  l>')meol  and  camphor. 

i-Ti'.ir.  referred  to  the  great  progress 
'■^'  "f   -Atfriculture  hn<l    ma^ie   in    the 

'  'rrr*  m  varioiiH  parts  of  Arii<  rica. 

axl  that    Kwcn  .Mdntire,  of  New 
^  ■  r  of  eam|ihor  trees  on  his  r-Mtates 

1'  '•  year«  ago  ;   »hew  hwl  nov,  (jrown 

''  '.  and  .Mr.  .Mclntire  has  expressed 

b  -nt   them    to  the    Department  of 

A.        .    ,,.    ;.,,   ■  Af  i liiicntal  piirjK<M-it. 


Mr.  John  H.  Stevens  explained  the  difficulty 
exi)eriencetl  by  Dr.  Schiipphaus  in  his  endeavour  to 
ascertain  the  solvent  power  of  camphor  ujjou  nitro- 
cellulose. It  might  be  true  that  from  the  point  of  view 
of  a  chemist,  camphor  will  not  dissolve  pyroxylin.  But 
Hyatt  spoke  as  a  mechanician.  In  every  case  he  com- 
bined the  camphor  and  ]>yroxylin  by  the  aid  of  heat  and 
])ressure,  and  the  means  he  used  were  such  as  could 
hardly  be  rejiroduced  in  an  ordinary  laboratory.  He 
had  witnessed  Hyatt's  work  from  the  start,  and  had  also 
heard  him  announce  the  word  "  celluloid  "  as  an  expressive 
designation  for  his  compound.  In  the  early  process 
referred  to  by  Dr.  Schiipphaus,  Hyatt  added  ])Owdered 
camphor  to  wet  nitrocellulose,  and  then  ground  the 
mixture  to  an  extremely  fine  state  of  subdivision.  The 
vet  pul])  thus  formed  was  pressed  into  cakes  or  blocks, 
which  were  thoroughly  dried  and  then  subjected  to 
prolonged  heat  and  powerful  pressure  in  suitable  dies  cr 
forms.  Under  those  conditions  the  mass  became  amal- 
gamated at  a  tem])erature  lower  than  the  jioint  at  which 
camphor  is  said  to  melt.  As  to  the  charge  that  this 
l)roccss  ■was  impracticable  because  of  its  high  cost,  it 
should  be  borne  in  mind  that  the  product  sold  for  $5 
per  lb.,  and  a  dental  plate  moulded  from  it  brought 
SI. 50.  Hyatt  himself  soon  realised  the  limited  scope 
of  his  original  method,  and  in  his  later  patents  preferred 
to  lower  the  melting  ))oint  of  the  camphor  by  the  addition 
of  alcohol.  'J'his  made  possible  the  conversion  and 
manipulation  of  tlie  compound  at  a  lower  temperature, 
say,  80°— 100"'  C. 

Dr.  ScHUEppHAUS  said  he  had  not  denied  the  possibility 
of  the  so-called  conversion  of  nitrocellulose  by  means  of 
camphor  at  elevated  jjressure  and  temperature.  To 
show  the  influence  of  jiressure,  it  was  only  necessary 
to  recall  Spring's  experiments  on  the  formation  of  metallic 
sulphide,  for  instance.  Aside  from  the  phenomenon  of 
decomposition,  he  considered  the  process  impracticable. 
How  could  such  materials  as  the  imitations  of  amber, 
tortoise-shell,  and  ivory  be  produced  V  He  had  always 
regarded  celluloid  as  a  chemical  compound  of  nitro- 
cellulose and  camphor,  the  combination  being  easily 
accounted  for  b}'  the  aldehydic  nature  of  the  one  and 
the  ketonic  of  the  other.  Analogous  compounds  of 
glucose  and  cane  sugar  with  camphor  had  been  described 
by  Schiff,  and  compounds  somewhat  similar  to  benz- 
aidehyde  with  the  anhydride  of  mannitc  had  been  noted 
by  Meunier.  Spill  did  not  use  only  mobile  solutions. 
In  the  patent  of  1869  he  mentioned  rolling  or  moulding 
a  material  obtained  by  softening  the  nitrocellulose  by 
means  of  his  solvents.  Long  before  Bertram  and 
Walbaum,  Bouchardat  and  Lafont  (1880)  converted 
camphene  into  borncol  acetate  and  obtained  borneol 
by  saponification.  In  1879  Kachler  and  Spitzer  saponified 
boineol  acetate  and  oxidised  the  borneol  with  nitric 
acid.  The  oxidation  of  the  acetate  was  also  described 
in  earlier  literature.  Many  good  substitutes  for  camphor, 
including  quite  a  series  of  ketones,  had  been  biought  out, 
but  none  equalled  camphor.  It  was  quite  probable 
that  Sabatier's  reaction  might  furnish  a  suitable  cheap 
compound.  Haller  and  Martine  had  already  ])rcpared 
menthone  and  menthol,  starting  from  sodiunimethyl- 
cyclohexanone.  l^aeyer  called  attention  to  the  resem- 
blance existing  between  the  estcia  of  hydrotercphthalic 
acid  and  terjtenc  comjjounds. 

.Mr.  Steven.s  rcj)lied  that  it  would  be  somewhat  difficult 
to  make  tortoise-shell  by  the  original  dry  cam])hor  ))roce8S, 
and  it  was  for  I'casons  of  this  kind  that  Hyatt  finally 
added  sufficient  alcohol  to  make  his  comj)Ound  plastic 
in  hot  rolls.  Xevertheless,  he  was  guided  throughout 
by  th(!  knoulcflge  that  cam]>hor  was  the  real  solvent,  and 
his  methods  were  always  distinguished  from  those  of 
I'arkes  and  Spill  by  the  solidity  of  his  comj)ound  and  his 
economical  use  of  litpiids.  Hyatt  always  kept  in  view 
the  hiuh  value  of  camphor  as  a  final  component,  and 
trcalcfl  the  alcohol  as  a  temporary  auxiliary  of  heat  and 
I)ressure.  On  the  other  hand  I'arkes  and  Sjiill  worked 
with  collodion  or  jelly-like  masses  and  exaggerated  the 
im|»ortanfe  of  a  mere  solvent  action  to  be  exerted  in  the 
usual  way  by  means  of  camphor-spirits.  In  consequence 
of  this,  their  mixtures  contained  an  excess  of  solvent 
which  was  difficult  to  remove. 
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Meeting  held  at  Great  Northern  Victoria  Hotel,  Bradford, 
on   Monday,   March    IS,   1907. 

MR.   F.   W.   BRANSON  IN  THE  CHAIR. 

AN    INDIGO- YIELDING    PL.\NT. 

BY  ARTHUR  GEORGE  PERKIN,  F.R.S. 

Some  months  ago  Prof.  Dunstan,  Director  of  the 
Imperial  Institute,  sent  me  a  quantity  of  diied  "  Gara 
plant  "  which  had  been  forwarded  by  the  authorities  in 
Sierra  Leone  for  an  e.xamination  of  its  dyeing  properties 
and  the  colouring  matter  which  it  contains. 

The  following  account  of  the  plant,  and  its  preparation 
for  use  in  the  dyeing  operation  as  carried  out  amongst 
the  tribes  of  Sierra  Leone  and  the  natives  of  Western 
Sudan  has  been  supplied  me  by  the  Institute:  "The 
Gara  is  a  woody  climber,  from  10  to  40  ft.  long.  It  is  a 
leguminous  plant  of  the  sub-order  Papilionaceae,  aad  of 
the  species  Lonchorarpus  cyanescens.  The  herb  is  used 
by  natives  of  Sierra  Leone  as  a  dye,  and  regarded  as 
superior  to  the  many  other  herbs  used  for  the  same 
purpose." 

Several  species  of  this  genus  are  also  employed  by  the 
Indians  of  South  America  for  poisoning  fish,  or  rather  for 
intoxicating  them  so  that  they  float  upon  the  surface  of 
the  water  and  are  easily  captured. 

Method  of  preparation. — ■'  The  method  of  preparing  this 
herb  as  a  dye  differs  among  the  tribes  of  Sierra  Leone 
and  the  interior  and  those  of  Western  Sudan.  In  the 
fornier  countries  the  young  leaves  are  collected  along  with 
some  more  matured  ones,  roughly  pounded,  and  dried 
in  the  sun.  In  this  state  it  is  sent  to  the  market  as 
"  Gaia,"  and  sold  to  the  dyers. 

The  natives  of  Western  Sudan  carefully  strip  tlie  trees 
of  every  strong  leaf.  In  about  ten  days  the  new  leaf 
buds  open  into  young  and  tender  buds,  which  are  collected, 
pounded  when  quite  raw,  made  into  balls,  and  dried  in 
the  sun.  As  the  colouring  matter  exists  only  in  the  young 
and  tender  herbs,  the  Sudan  Gara  is  always  considered 
superior,  and,  by  the  method  of  balling  before  drying, 
only  the  surface  is  exposed  to  atmospheric  conditions, 
which  after  a  time  seem  to  lessen  the  quantity  of  colouring 
matter  in  the  Sierra  Leune  Gara  dried  in  scattered  and 
roughlj'  pounded  leaves. 

Dyeing. — The  Gara  thus  prepared  is  put  into  a  country 
pot  and  soaked  in  water  for  12  hours.  This  water  assumes 
a  yellowish  colour  and  is  thrown  away.  The  Gara  is 
now  put  into  a  vessel  without  water,  covered,  and  left  to 
ferment  two  or  three  days,  depending  on  the  temperature. 
During  this  fermenting  period,  the  powdered  bark  of  the 
root  of  the  "  brimstone  "  tree,  Morinda  citrifolia,  is 
thrown  into  the  ferment  with  some  potash.  When 
fermentation  is  completed,  the  Gara  is  transferred  to 
the  vat  (generally  a  country  pot  buried  in  the  earth),  i 
water  is  added,  also  potash  and  a  decoction  of  the  root  of  j 
the  Morinda  citrifolia.  These  are  employed  as  mordants.  I 
The  vat  is  kept  open  during  the  day,  exposed  to  the  heat 
of  the  sun,  and  covered  at  night.  This  exposure  goes  on 
for  a  period  of  about  nine  days,  during  which  time  the  I 
contents  of  the  vat  are  stirred  three  or  four  times  a  day. 
The  dye  is  now  ready  for  use.  The  cloth  to  be  dyed  is 
thrown  into  the  vat,  moved  and  turned  about  in  the 
liquid,  left  there  for  some  time,  and  then  dried  in  the  sun. 
This  operation  is  repeated  until  the  desired  colour  is 
obtained.  The  richness  of  the  colour  depends  on  the 
quality  of  the  dye,  i.e.,  the  tenderness  of  the  Gara  used, 
and  its  collection  just  about  the  flowering  season,  but  the 
permanence  of  colour  depends  solely  on  the  judicious 
use  of  the  mordants,  Morinda  citrifolia  and  potash." 

Experimental. — The  material  obtained  from  the  Insti- 
tute consisted  of  the  dried  leaves  and  stems,  evidently  the 
Sierra  Leone  product,  and  possessed  a  peculiar  dull  green 
tint.  Dyeing  experiments  carried  out  in  the  usual 
manner  with  striped  mordanted  calico  revealed  the 
presence  of  a  small  quantity  of  yellow  colouring  matter, 
Dut  the  shades  obtained  were  extremely  poor  and  of  littlo 


interest.  Suspecting,  therefore,  that  the  plant  contained 
an  insoluble  dye  of  the  nature  of  Lokao  green,  or  indigo, 
it  was  investigated  in  this  respect,  and  with  satisfactory 
result. 

250  grms.   of  the  material   were  repeatedly  extracted 
with  boiling  water   until  the  extracts  no  longer  possessed 
a  brownish  black  tint,   and  the  residue   was  introduced 
into    a   large    bottle    and    well   covered   with    water.     A 
solution  of  sodium   hydrosulphite  (20  grms.)  and  caustic 
soda  (10  grms.)  was  then  added,  and  the  mixture  main- 
tained at  a  temperature  of  about  G0°  for  six  hours.     The 
yellow  coloured  extract,  which  quickly  developed  a  deep 
blue  scum,  was  decanted  off,  and  air  was  aspirated  through 
it  imtil  no  further  development  of  the  blue  colour  could  be 
detected.      As  in  this  condition  it  was  extremel}'  difficult 
to  filter,  the  mixture  was  raised  to  the  boil,  and  treated 
with  a  considerable   quantity  of  salt,  which  caused  the 
precipitate  to  assume  a  granular  form.     It  was  collected, 
washed   first   with   water,   then  repeatedly   with   boiling 
dilute  hydi'ochloric  acid,  and  finally  with  boiling  alcohol. 
The    spongy    blue    product    was   extracted    with    boiling 
nitrobenzene,  in  which    some    quantity  dissolved,  but  a 
considerable  amount  of  a  pale  brown  amorphous  compound 
remained     unattacked.     CWstals     separated     from     the 
nitrobenzene  solution  on  cooling,  and  these  were  washed 
with    alcohol,    then    with    dilute    caustic    soda    solution, 
and    finally    with    hydrochloric    acid.     On    analysis    the 
following   figures   were   obtained:     C  =  73-03;     H  =  4-27; 
N=  10-83    per    cent.:     Ci6HioN'20.>    requires    C  =  73-28; 
H  =  3-82;    N  =  10-69  per  cent.      These  results,   together 
with  an  examination  of  its  properties,  proved  conclusively 
that  this  compound  was  indigotin,  and  to  further  confurm 
this  fact  dyeing  trials  with  the  Gara  dye  were  carried  out. 
It  was  found  as  a  result    that  full  blue  shades  could  be 
obtained  upon  calico  by  submitting  the  fabric  to  three  or 
four  dips  in  the  hydrosulphite  extract  of  the  plant,  oxidation, 
of  course,  being  allowed  to  take  place  between  each  dip. 
Experiments  were  now  instituted  to  ascertain,  if  possible, 
approximately  the   amouut  of  colouring   matter  in   the 
crude  material  (250  grms.)  by  repeated  extraction  with  the 
alkaline  hydrosulphite  solution,  and  treating  the  product 
in    the    manner    just   described.      For   this    purpose    six 
digestions  occupying  one  day  each  were  found  necessary, 
and  from  these  extracts  1-65  grms.  of  pure  indigotin  was 
isolated.     Naturally,    this    quantity   must   be   somewhat 
less  than  that  which  is  actually  present,  for  the  operations 
described  involve  a  fair  loss,  but   uiifortimately  I  am  not 
aware  of  a  better  method  for  the  estimation  of  indigotin 
when  precipitated  in  the  plant  substance.     Again,  also, 
it  is  likely  that  the  fresh  plant,   by  suitable  processes, 
could  be  made  to  yield  considerably  more  of  the  colouring 
matter   than    that   formed    by   the   somewhat   primitive 
methods  of  which  a  description  is  given  above.     Attempts 
will  be  made  by  the  authorities  of  the  Imperial  Institute 
to  obtain  samples  of    the  air  dried  unfermented  plant  for 
examination  in  this  and  other  respects,  and  I  am  in  hopes 
that  it  will  be  possible  to  arrange  for  an  analysis  to  be 
carried  out  on  the  spot  with  the  fiesh  material. 

In  view  of  the  fact  that  it  has  now  been  shown  that  the 
colouring  matter  derived  from  the  Gara  plant  is  indigotin, 
the  method  of  preparation  of  the  dyestufi  and  the  subse- 
quent dyeing  operations  are  not  difficult  to  understand. 
The  preliminary  pounding  of  the  leaves  has  an  obvious 
purpose,  and  the  method  of  balling  employed  by  the 
natives  of  the  Western  Sudan  in  interesting,  as  such  a 
procedure  has  been  applied  to  woad  for  very  many  years 
past,  and  again  a  similar  process  is  mentioned  by  Bancroft 
(Philosophy  of  permanent  colours,  Vol.  1,  1813,  p.  168) 
as  used  by  the  natives  of  one  of  the  Cape  Verd  Islands. 
The  advantage  claimed  for  such  a  procedure  is  not  per- 
fectly clear  in  this  instance,  unless  it  be  that  by  the 
second  fermentation,  which  precedes  the  dyeing  operation, 
the  indigotin  thus  formed,  being  in  the  moist  condition, 
and  naturally  in  a  Pnely  divided  state,  is  more  susceptible 
to  the  subsequent  reduction  process  which  occurs  in  the 
vat.  This  vat  has  some  resemblance  to  the  well-known 
potash  vat,  for  in  this  the  root  bark  of  the  Morinda 
xitrifolia  is  employed.  This  material  is  a  class  of  madder, 
and  contains  a  colouring  matter,  morindone,  and  its 
glucoside,  morindine,  which  corresponds  to  the  alizarine 
and  rubervtluic  acid  of  the  Rubia  tinctoria. 
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In  rounwtion  with  indigo  fermentation  vats,  it  has 
boen  sho\»-n  bv  Weiidolstadt  and  Binz  (Bt>r..  liH)(>.  1627), 
that  wi^d  contains  two  distinct  micio-onjanisms,  one 
nil  and  the  other  white,  and  that  iuuK>r  suitable  tonditions 
the  latter  apjHMis  to  Ih>  able  to  rcdiuo  indiv'o.  It  seems 
thus  hijjhlv  prolmble  that  the  orv'aiiism  oapab'.e  of  en'eotinjr 
reduction  of  the  indiiio  in  this  primitive  class  of  vat  is 
contameii  in  the  fermentcti  Gara  itself. 

(.\iriouslv  enough,  mention  is  made  in  Bancroft's  work 
(/or.  riY. ).  p".  island  191.  of  two  distinct  plantsof  adilTerent 
cUs*  to  the  indijiofera.  one  a  vine  or  creeping  plant 
nanuxl  " laroom  akkar.  "  which  urows  in  Sumatr:>.  and> 
sei-oiid  oecuring  in  Africa  on  the  windward  coast.  Though 
the  former  >-ielded  indijio.  the  blue  dye  dven  bv  the  latter, 
and  which  is  commonly  used  by  the  natives,  is  stated  to 
be  a  different  stibstancc.  but  this  is  probably  incorrect. 
Mention  is  also  made  that  a  few  roots  of  it  were  planted 
in  the  settlement  of  Sierra  Lt-one,  and  it  is  thus  quite 
possible  that  the  "  Gara  "  dye  is  here  referred  to.  The 
practice  of  developing  the  iiulijio  by  fermentation,  &c., 
withm  the  plant  itself,  and  the  subsequent  employment 
of  the  material  for  dyeing  purposes,  has  no  doubt  been 
common  in  out  of  the  way  districts  in  the  past.  I  under- 
stand that  this  is  still  the"  case  in  some  parts  of  China,  and  I 
have  with  me  a  specimen  of  "  aidama  "  indigo  from  Japan 
which  has  been  prepared  in  this  way. 
Discussion. 
Prof.  W.  M.  Gabdskr  said  it  was  possible  that  the  best 
source  for  the  commercial  production  of  indigo  had  not 
vet  been  found. 

Mr.  F.  W.  Bra>-sO!I  asked  if  the  toxic  effects  of  the  plant 
on  tishe.s  were  due  to  the  presence  of  any  substance  like 
picrotoA.in. 

Mr.  A.  G.  Pkrkix.  in  reply,  said  that  it  was  impossible 
lo  say  if  the  plant  was  richer  than  the  best  known  indigo 
plant's  until  they  were  able  to  get  the  unfcrmciited  leaf 
t.>  rxamine.  The  Dutch  had  no  doubt  been  ahead  of  us, 
both  in  the  quinine  and  in  the  natural  indigo  industry, 
and  for  many  years  pa.st  they  had  employed  scientific 
men  in  Java  to  investigate  the  best  conditions  for  the 
cultivation  of  the  plant  and  the  manufacture  of  indigo 
from  it.  We  were  now,  very  late  in  the  day,  doing  the  same 
in  India,  and  it  was  hoj>ed  that  the  work  being  done 
would  i»ave  the  industry  from  extinction.  Ho  had  no 
knowledge  if  this  special  plant  had  a  toxic  nature,  but  had 
referred  to  other  members  of  the  species  which  possess 
this  property.  This  effect  might  possibly  be  due  to  the 
prcoeuce  of  a  cyanogenetic  glucoside. 

Meeiinij   held   at    thf    Que-.nti    Hotel,    L'":djt,    on    Movd nj 
Ftb.  26.  I0(»7. 
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THL     TESTING     OF     GLAZED     GLAY-WARE. 

BV    JOnN    \V.    COBB. 

II  a  clay  or  mixture  of  clays  alone  or  with  other  minerals 
is  moulded  into  any  desired  shape,  and  then  hardened 
by  fire,  clay-ware  is  obtained.  If  this  ware  is  covered 
wboUv  or  {lartly  by  a  vitrified  coating  run  and  fixed  by 
t^  product  i.H  glazed  clay-ware ;  the  term  therefore 
nearly  all  {tottery  and  many  building 
Experience  indicates  that  there  are 
maay  degree*  in  the  rettistance  offered  by  glazed 
clay-ware  to  de«tructive  agencies,  and  it  may 
!«  of  ioterMt  to  cunMcT  how  far  it  is  possible  to 
rietcrmaM  tho  v\<  f\\i-niii-n  and  deficiencies  of  this 
,,  ■L'l.ri^l  Kvfore  uiiinK  it.  The  glazed  brick  may  Ite  taken 
■.f  glaz/nl  r-lay-ware  in  general,  on  a<:count  of 
!•  ty    in   shape   and   ntnictiire.     It  contains   the 

«lfmimt«  of  riMfd  clav-ware  in  their  simplest  combination. 
A  nonnal  gUual  \ni'k  consists  of  two  esMmtial  [larts: 
flnl;  the  brick  itwlf.  toutth.  hard,  chetnically  resistant, 
man  or  leas  porous  ;  and  second,  the  g|a/>;  above  it, 
soiootb.  non-pr>roiifi,  r-h'-rnK-ally  n-xistant,  mor*-  or  less 
bright  and  transp*rr-nt.  If  the  glaze  is  transparent, 
tha  cokiur  of  tht^  glazed  brick  fa^e  is  often  given  by 
anoUiar  eoat  Irfrtucr^n  tlio  clay  and  the  glaze,  but  if 
the  gteae  ia  rrfiaqtie.  it  (-arrie«i   it«  own  colour.     C)n   the 


advisability  of  knowing  the  resisting  power  of  glazed  bricks 
before  jnitting  them  into  use  little  need  be  said.  The 
contrast  between  the  line  and  uniform  surface  of  a  good 
glazed  brick  wall  and  the  patchy  unsightly  appearance 
of  a  bad  one  is  very  striking,  and  is  nearly  always  due 
to  the  quality  of  bricks  used  when  the  wall  is  built. 

The  questions  that  suggest  themselves  are  : — What  are 
the  influences  tending  to  cause  deterioration  in  such 
a  ])iecc  of  glazed  clay-ware  as  a  glazed  brick,  and  how  do 
they  afTcct  the  brick,  the  glaze,  or  the  glazed  brick  as 
a  whole  ?  How  is  the  glazed  brick  to  be  tested  in  the 
office  or  the  laboratory  as  to  its  power  of  resistance  (paying 
particular  attention  to  such  tests  as  may  be  made  without 
special  laboratory  appliances),  and  what  results  are  to  be 
expected  from  the  tests  applied  ? 

In  the  first  place,  it  is  plain  that  any  thing  which  happens 
to  destroy  the  complete  soimdness  or  wholeness  of  the 
brick  itself,  to  make  it  crumble  or  crack,  at  any  rate  near 
the  face,  is  bound  to  result  in  a  breaking  away  of  a  portion 
of  the  glaze,  and  the  ruin  of  the  glazed  brick  in  appearance 
and  utility.  Hence,  little  consideration  is  required  before 
concluding  that  a  degree  of  excellence,  in  the  sense  of 
complete  soundness,  which  would  be  quite  sufficient  for  an 
unglazed  building  brick,  even  a  high-class  facing  brick, 
may  be  quite  inadequate  for  a  glazed  brick  of  which  so 
much  is  demanded.  This  is  found  to  be  the  case.  The 
most  perfect  glaze  cannot  save  the  imperfect  brick,  for 
the  glaze  is  .such  a  delicate  indicator  of  the  perfection  or 
imperfection  of  the  clay  it  covers. 

The  agencies  likely  to  do  the  harm  may  be  considered 
in  the  following  order : — Frost,  crystallisation  in  the 
brick  and  efflorescence  from  it,  dirt  suspended  in  liquid 
or  in  the  atmosphere,  corrosive  liquid  or  vapour,  pressure, 
changes  of  temperature,  scouring,  and  percussion. 

Frost  and  crystal  formation. — The  bad  effect  of  frost 
is  generally  understood  to  be  due  to  the  force  of  expansion 
of  water  in  freezing,  to  which  any  brick  walled  damp,  or 
in  a  damp  situation,  is  particularly  exposed.  Alternate 
freezings  and  thawings  are  to  be  resisted  if  harm  is  not  to 
follow.  With  respect  to  crystal  formation  and  efflorescence, 
the  disintegrating  force  is  the  formation  of  crystals  in  the 
interior  of  the  brick.  The  material  for  the  formation  of 
such  crystals  may  have  several  origins. 

"Mineral  incrustations  are  mostly  white  or  greyish,  more 
rarely  yellow  or  green,  these  latter  being  due  to  vanadium. 
In  appearance  the  incrustations  vary  according  to  the 
solubility  of  the  component  salts,  from  floury  or  woolly 
powders  to  stalactitic  masses,  and  may  result  from  various 
causes,  present  either  in  the  raw  clay,  or  introduced  in 
the  water  employed  in  brick  making,  or  from  pyrites  in 
the  clay  or  fuel,  or  from  the  a.sh  of  the  latter  material. 
Again,  the  infiltration  of  soluble  substances  from  the 
mortar  or  combination  of  the  alkalis  in  the  latter,  with 
the  gypsum  in  the  bricks,  or,  finally,  the  absorption  of 
nitrates  from  the  soil,  and  ammonia  or  sodium  chloride 
(ne.ar  the  sea)  from  the  air  may  give  rise  to  incrustation." 
(Giinther,  this  J.,  1897,  p.  3.31.) 

The  disruptive  force  of  freezing  water  is  easily  under- 
stood, since  the  water  is  both  expanding  and  crystallising  ; 
but  why  the  formation  of  crystals  should  be  in  itself  a 
disruptive  force  when  no  expansion  takes  place  during 
the  crystallisation  is  not  very  easy  to  sec.  It  seems 
quite  clear,  however,  that  the  crystallisation  can  do  the 
damage  even  when  not  accompanied  by  an  expansion. 
My  own  experiments,  inducing  very  complete  dis- 
integration, were  made  mainly  with  sodium  thiosulphate, 
NagSgO^.-'^HgO.  I  thought  that  the  disintegration  was 
due  to  expansion,  but  Dr.  Dawson,  of  l^jeds  University, 
has  made  tests  which  show  that  the  crystallisation  of 
Xa2S203,.')H20  is  not  accompanied  by  expansion.  The 
sfKicific  gravity  of  a  solution  of  thiosulphate  expressed  by 
the  formula.  NaaSaO^.THaO,  at  20°  C.,  compared  with 
water  at  4°  C,  was  found  to  be  1-673;  that  of  the  solid 
crystals,  1  -750.  It  seems,  therefore,  as  if  there  is  a  force, 
perhaps  somewhat  akin  to  surface  tension,  which,  by 
tending  to  secure  continuity  in  the  cry.stal  form,  enables 
the  growing  crystal  to  disy)lace  adjacent  matter,  and  so 
to  exercise  a  disruptive  action  on  any  material  enclosing 
it.  The  results  obtained  leave  no  doubt  as  to  the  reality 
of  the  force  and  its  effectiveness,  'i'hey  suggest  as  a  general 
inference  that  much  of  the  natural  disintegration  of  rocks, 


April  30,  1907.] 


COBB— THE   TESTING   OF  GLAZED   CLAY-WARE. 


391 


which  is  put  down  to  the  expansion  of  water  in  freezing, 
may  really  be  more  dependent  on  the  force  of  crystallisation 
of  ice.  The  effect  of  freezing  or  crystal  formation  on  the 
brick  is  to  loosen  its  whole  structure,  and  to  make  it  rotten 
and  incapable  of  withstanding  the  pres.sure  of  other  forces 
acting  upon  it,  be  they  chemical  or  mechanical.  The 
crystals  ma}^  effloresce  on  the  outside  of  the  brick  where 
unglazed,  and  the  brick  itself  is  often  crumbly  and  rotten 
underneath  the  efflorescence.  The  direct  effect  on  the 
glaze  is  usually  trifling,  unless  the  crystals  are  formed 
from  the  decomposition  of  the  glaze  itself.  This  is  con- 
sidered below  under  "  corrosive  agents."  Indirectly,  how- 
ever, the  effect  on  the  glaze  may  be  great,  and  that  on  the 
glazed  brick  as  a  whole  disastrous.  The  fieezing  water 
or  growing  crystals  cannot  come  tlirough  the  non-porous 
and  inelastic  glaze,  but  they  often  crack  it,  sni]i  it,  or  lift 
it  bodily  from  the  brick  it  covers.  Examination  of  a  wall 
of  bad  glazed  bricks  which  has  seen  service  will  often 
disclose  the  working  of  this  agent,  especially  in  those 
courses  near  the  groimd  which  are  most  liable  to  be  damp. 
An  efflorescence  will  sometimes  be  foimd  on  the  face  of 
the  brick  where  the  glaze  ought  to  be,  or  underneath  a 
lifted  glaze.  If  for  any  reason  the  glaze  and  the  brick 
are  not  suited  to  one  another,  and  so  do  not  cohere  firmly, 
then  the  spoiling  is  facilitated.  Underground  work  is 
most  liable  to  show  these  defects.  It  is  possible  to  test 
the  liability  of  a  brick  to  disintegration  by  the  alternate 
freezing  and  thawing  of  water.  It  is,  however,  very  much 
simpler  to  test  the  liability  to  disintegration  by  internal 
crystal  formation. 

Crysiaitisation  test. — A  glazed  brick  is  placed,  glazed 
face  downwards,  in  hot  water  saturated  with  sodium 
thiosulphate,  in  such  a  way  that  an  inch  depth  of  the  brick 
is  immersed.  After  soaking,  the  brick  is  cooled  com- 
pletely in  the  open  air,  to  allow  crystallisation  of  the 
salt  and  the  soaking  and  cooling  are  repeated  as  often 
as  may  be  necessary.  A  bad  glazed  brick  begins  to 
crack  on  the  glazed  face,  and  to  soften  and  flake  in  its 
substance,  after  a  few  alternate  soakings  and  coolings, 
a  good  one  only  after  many,  and  so  a  decided  difference 
is  manifested  between  the  good  and  the  bad  brick  tested 
side  by  side.  Probably  in  the  vast  majority  of  cases, 
if  not  in  all,  resistance  to  the  crystallising  test  and  to  the 
freezing  test,  is  the  property  of  the  same  brick,  so  that 
the  freezing  test  is  not  necessary  if  the  crystallisation 
test  is  made. 

Fig.  1  shows  a  very  poor  glazed  brick  which  was 
submitted  to  me  for  testing.  After  a  few  alternate 
soakings  and  coolings  its  condition  was  bad,  and  after 
allowing  to  stand  for  a  time,  atrocious.  Coming  to  bricks 
of  a  better  class,  the  effect  of  testing  is  not  so  ruinous. 
As  seen  in  Figs.  2  and  3,  cracking,  sometimes  interestingly 
symmetrical,  and  local  or  general  shelling  away  of  the 
glaze,  are  the  usual  results.  If  there  is  a  tendency  to 
"  crazing  "  it  is  displayed  by  the  formation  of  a  network 
of  cracks,  or  a  few  long-line  cracks.  I  do  not  think  it 
practicable  to  lay  down  a  rule  that  the  brick  should  stand 
so  many  alternate  soakings  and  coolings  without  injury, 
because  the  exact  conditions  ;s  to  temperature,  cooling, 
&c.,  are  not  so  easy  to  get  every  time.  The  test 
is  essentially  comparative,  and  I  believe  it  to  be 
the  most  useful  single  test  in  the  whole  range  of 
tests.  The  crj'stallisation  test  gives  comparative 
results  quickly,  that  is  in  a  day  or  so,  and  is  useful 
on  that  account.  If  a  brick  which  has  been  subjected 
to  it  is  exposed  to  the  weather  afterwards,  the  dire  effects 
of  the  internal  crystallisation  and  efflorescence  are  much 
more  manifest,  as  can  be  seen  in  Fig.  4.  This  was  photo- 
graphed from  bricks  tested  in  the  same  way,  and  to 
about  the  same  phase  of  destruction,  as  those  shown  in 
Figs.  2  and  3.  bxit  afterwards  exposed  to  the  weather 
for  three  months.  The  destiuction  is  complete  in  the 
case  of  nearly  every  glazed  brick,  excepting  the  salt- 
glazed.  One  result  of  the  tests  made  as  above,  is  to  show 
that  the  ordinary  brown  salt-glazed  brick  (when  it  has 
been  really  made  by  applying  salt  vapour,  and  not 
simply  dipped  in  a  brown  glaze  and  burnt  like  an  ordinary 
glazed  brick)  is  one  of  the  most  indestructible  of  bricks. 
Another  result  is  to  show  that  a  dense  unglazed  brick 
burnt  to  a  light  chocolate  shade,  may  be  very  little  affected 
by  the  crystallisation  test,  even  when  exposed  afterwards 


to  the  weather.  No  doubt  this  is  due  to  the  fact  that 
since  it  absorbs  so  little  water,  very  little  actual  crystal- 
lisation can  take  place  within  it  ;  the  results  justify  the  value 
placed  upon  such  a  brick  for  engineering  purposes.  It 
might  then  be  thought  that  the  less  water  a  glazed 
brick  could  absorb,  the  better  it  would  resist  the  crystallising 
test,  but  apparently  other  variations  are  of  much  greater 
consequence  in  glazed  bricks,  for  in  my  own  experiments 
there  has  been  no  relation  found  between  the  porosity 
of  the  glazed  brick  and  its  resistance  to  the  crystallisation 
test.  The  determination  of  porosity  or  water  absorption 
may  be  advisable  for  other  purposes,  however,  and  is 
easily  made. 

Poroaity  determination. — The  brick  is  first  dried,  unless 
it  is  known  to  come  straight  from  the  kiln,  and  weighed  ; 
the  drying  maj'  be  done  on  an  iron  plate  directly  above 
a  gas  burner.  It  is  then  placed  in  water  for  24  hours, 
with  one  unglazed  face  just  above  the  water  surface, 
to  allow  the  air  to  come  out  and  the  water  to  enter  with 
ease.  For  a  few  minutes  at  the  end  of  the  soaking  the 
brick  is  completely  immersed  ;  then  it  is  removed,  drained 
for  five  minutes,  wiped  over  quickly  to  remove  externally 
adhering  water,  and  weighed  again.  The  increase  in 
weight  is  a  measure  of  the  porosity. 

It  is  interesting  to  note  that,  as  a  rule,  bricks  made 
by  the  so-called  plastic  process,  in  which  the  clay  is  mixed 
with  an  excess  of  water,  seem  to  stand  the  crystallising 
test  better  than  those  made  by  the  other  processes  in 
use,  the  semi-plastic  and  dry,  in  which  less  water  is  used, 
and  greater  pressure  is  used  to  thoroughly  bind  the  clay. 
Such  a  result  is  not  surprising  if  we  realise  the  effect  of 
adding  an  excess  of  water.  In  the  first  place,  the  very 
finely  divided  portion  of  the  raw  clay  is  thoroughly 
wetted.  It  can  assume  a  sort  of  colloidal  state,  and 
so  surrounds  all  the  grosser  particles  with  a  sort  of  slime. 
On  drying,  the  slime  becomes  a  binding  element,  which 
has  its  effect  in  the  production  of  a  very  sound  brick  on 
burning.  In  the  second  place,  the  excess  of  water  helps 
greatly  to  secure  the  absence  of  air  in  the  mass  of  moist 
clay.  If  air  is  present,  then,  on  pressing  the  brick,  it  is 
obviously  liable  to  be  spread  in  air  films  or  cushions 
between  the  grains  of  clay,  and  so  to  prevent  soundness 
and  continuity  of  structiu-e  in  the  finished  brick.  Un- 
soundness so  produced  is  very  different  from  the  fine  and 
imiformly  distributed  porosity  which  results  normally  in 
drying  and  burning,  from  the  shrinkage  of  every  particle 
of  clay  in  the  brick  on  its  own  centre.  When,  on  sub- 
jecting to  the  crystallising  test,  a  continuous  air  film  is 
replaced  by  one  of  liquid  in  which  crystallisation  occurs, 
the  disruptive  effect  is  likely  to  be  considerable. 

Liability  to  efflorescence  ;  Estimation  of  soluble  salts. — 
The  crystallising  test  shows  the  extent  to  which  a 
glazed  brick  can  resist  the  disintegrating  effect  of  an 
efflorescence,  but  does  not  show  in  any  way  the  liability 
of  a  brick  to  efflorescence  on  account  of  the  soluble 
salts  it  contains.  A  chemical  test  of  the  quantity 
of  the  soluble  salts  is  necessary  for  that,  and  can  be 
made  as  follows  :  Portions  of  one  brick,  or  better, 
of  several  bricks,  is  broken  up  to  about  pea  size,  shaken 
on  a  coarse  sieve.  25  to  the  inch,  and  the  dust  which  passes 
through  rejected.  (Rejecting  the  dust  does  little  or  no 
harm,  and  makes  the  task  easier  of  execution.)  Fifty  grins, 
are  then  covered  in  a  porcelain  beaker  or  evaporating 
dish,  with  250  c.c.  of  distilled  water,  allowed  to  stand 
some  hours,  preferably  in  a  warm  place,  and  the  liquid 
poured  off  through  a  washed  fflter  paper.  The  treatment 
is  repeated  with  another  250  c.c.  of  water,  and  the  two 
filtrates  evaporated  together  to  dryness,  the  evaporation 
being  finished  in  a  weighed  platinum  or  porcelain  dish  or 
crucible.  'I  he  residue  is  dried  at  120°  C.  and  weighed. 
The  percentage  of  soluble  salts  =  weight  of  residue  x  2. 
The  residue  can  be  subjected  to  ignition  or  to  any 
qualitative  or  quantitative  tests  desired.  A  mode  of 
determining  soluble  salts,  without  breaking  the  brick, 
is  described  in  the  Tonindustrie  Kalender,  1907,  ii.  Teil, 
page  120.  A  bottle  is  filled  with  distilled  water,  and 
on  the  mouth  of  it  is  placed  the  smooth  imglazed  surface 
of  the  brick.  The  bottle  and  brick  are  then  inverted 
together,  and  placed,  bottle  uppermost,  on  two  glass  rods 
over  a  dish.  The  drops  of  water  draining  through  the 
brick  are  collected  in  the  dish  below.     The  residue  left 
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oo     evajioration     oorr^sjwnds     with     the     sohiblo     salts 
oripinjUly  present  in  tho  briok. 

Dili  in  air  or  liquid. — The  next  li;\rinful  agent  to  be 
considerwl  is  the  dirt  earried  by  air  or  liiiuid.  Dirt  may 
disi-olour  the  briek  faee  eitlier  from  the  back  or  from  the 
front.  l>irty  hipiid  eaustv*  diiJcolonition  from  the  back 
by  jiene-.ratini:  tho  i>ores  of  the  brick,  and  so  reaching 
the  b*u'k  of  the  covering  gh»ze.  If  the  glaze  is  opaque 
then  the  colour  of  the  face  of  the  brick  is  nat\iraliy 
wnalTette*!.  but  otherwise  it  is  sjioilt  by  unsightly  staining. 
l>isi-olor.ition  from  the  front  is  one  of  the  commonest 
fornts  of  deterioration  in  gla/ed  day-ware.  Dirt  carried 
by  Uquid  or  the  atmospliere  is  often  deposited  tem- 
pomriiy  on  any  glazeil  brick  face.  and.  unless  that  face 
is  of  the  projH>r  character,  a  jKirtion  of  the  dirt  is  liable 
to  find  there  a  |)ernianent  lodgisent.  The  only  way  to 
|>revcnt  this  hapiH«ning  is  to  make  the  glaze  perfectly 
snuxuh.  «ith  nothing  of  the  egu  shell  surface  about  it, 
which  may  look  harmless  or  pretty  in  a  new  glaze,  and  to 
allow  no  minute  pinhole  depressions,  but  to  insist  on  a 
eniooth  classy  surface. 

Liabilitt/  to  discol  oral  ion. — To  test  the  liability  to 
discoloration  fronj  dirty  liquid,  the  brick  may  be 
immer>etl.  glazed  fiue  downwards,  for  about  an  inch 
above  the  glazt^l  surface  in  red  ink  ;  the  stain  will 
spread  through  the  clay,  and  may  or  may  not  show 
through  the  daze;  or  a  hole  may  be  made  in  the  glazed 
fat'e.  or  under  it  at  the  side,  and  red  ink  be  poured 
in  (see  Figs.  5  and  0)-  This  is  the  common  method  of 
making  the  well-known  "  ink  test."  Sometimes  excessive 
porosity  accelerates  the  discoloration,  by  conveyhig 
the  disoolounng  liquid  more  quickly  to  the  face.  A 
comparison  of  this  effective  jmrosity  may  be  made  by  yilac- 
ing  two  bricks  side  by  side  in  red  ink,  immersing  them 
about  1  in.  deep,  with  the  glazed  face  uppermost, 
and  out  of  the  liquid,  and  noting  the  rate  at  which  the 
red  stain  rises  en  the  side  of  each  brick.  In  making 
thi."*  test,  it  is  nete.ssary  to  ensure  first  that  the  immersed 
faces  of  the  bricks  are  not  sealed  by  accidental  glazing 
or  fire-flashing.  A  convenient  plan  is  to  make  the  ink 
tc«tt. '  and  the  crystallising  test  together.  This  can  be 
done  by  adding  ink  or  any  staining  fluid  to  the  saturated 
solution  of  sodium  thiosulphate  before  proceeding  with 
the  crystallisation  test. 

The  liability  to  take  in  diit  from  the  front,  which  has 
been  alluded  to  as  so  seriou-i  a  matter,  is  partially 
determined  by  the  ink  te-t,  when  made  by  complete 
immersion  of  the  glazed  fate,  but  the  best  test  is  to  rub 
into  the  glazed  face  damp  soot  or  lamp-black,  and  then  to 
wipe  it  off.  The  smooth  bright  glaze  is  unaffected,  but 
not  the  rough  dull  daze.  Small  depressions  in  the  glaze, 
which  did  not  apjiear  before,  Ijecome defined  black  points. 
Tbe  teat  shows  immistakeal  ly  the  great  value  in  one 
respect  of  a  good  glazed  surface:  it  will  not  hold  dirt. 
Th«  effert  of  a  dirtv  toun  atmosphere  is  at  least  as  bad  as 
anythin;.'  that  c.'^n  I  e  done  by  this  rubbing:  the  dirt  can 
be  eaaily  removwl  from  a  smooth  f.lazc,  but  not  from  a 
roofth  one.  If  a  iio<a\  glazed  I  rick  wall  is  washed 
occasionally,  the  dirt  fn  the  face  should  come  away 
completely  Apart  from  the  holding  of  ordinory  dirt, 
it  is  very  desirable  in  such  siiuati  ns  as  the  walls  of 
hoap.tals  and  scholH  that  a  glazed  sur.'ace  should  not 
harlour  lacierii.  If  n  gla7.e  wll  not  stand  the  Hack 
cmrboD  tc*t  without  disfigurement,  it  will  hold  bacteria, 
■od  so  shoald  not  I  e  used. 

Corrotire  ti^/uid   or   rapour. — The   action    of   corrosive 

Uqnid  or  vafwnr  tends,  in  the  first  place,  to  destroy  the 

•nrf*'*    film    of   glaze,    which    must    therefore    be    of    a 

♦^nt  comfK>*ition.      Whether  the  destruc- 

■'■f.  film,  if  acffimjilished,  is  very  harmful, 

'•         ■■■) ■    y    harmles*,    defends    on    the    structure 

of  the  whole  •ul;*»arK c  of  the  glazf  undf  r  the  surface  film. 
If  tbe  gUze  jn  fu.i/^i  throujthout  to  a  close  and  solid  glass, 
it  has  an  enf/rmous  advantage  over  one  which  consists 
of  a  somewhat  sfioncry  m  honcyromlx;d  mass,  wanting  in 
•didity    ar   '  .:ly.    covered    by   a    very   thin,    con- 

tinooos  SI  In   the   former  caw,   the   removal 

of  th«  stjr;  -  imjily  PX]xm-H  a  similar  film   below 

it.  In  the  Utter  rase,  a»  ivHin  as  the  first  thin  film  is  gone, 
then  the  ex[»f/*ed  surface  is  comparatively  rough  and 
boDow  in  atmcture  ;   it  easily  corrodes  further,  and,  being 


porous,  easily  holds  dirt,  and  so  is  soon  disfigured.  Tho 
spongy  structure  is  commonest  in  glazes  containing 
undissolved  solid  ))articles,  whether  there  by  accident 
or  added  to  secure  opacity.  It  is  therefore  often  noticeable 
in  glazed  bricks  rendered  impervious  by  the  use  of  an 
opaque  glaze.  The  action  of  corrosive  liquid  is  of  funda- 
mental importance,  at  times  in  connection  with  glazed 
clay-ware  used  for  chemical  purposes,  but  the  tests  are 
best  made  with  the  special  conditions  in  view,  which 
vary  widelj-. 

Corrosive  vapour. — Glazetl  bricks  may  be  used  success- 
fully to  resist  highly  corrosive  vapours,  as  in  lining  the 
fume-closet  of  a  chemical  laboratory.  More  commonly, 
the  surrounding  atinosjihere  is  not  so  corrosive,  but  in 
towns,  especially  industrial  centres,  it  always  contains 
some  acid  constituents,  such  as  suli)hurous  and  sulphuric 
acids,  formed  in  the  burning  of  coal  or  coke.  Our  testing 
aims  at  deducing  with  some  probability  what  may  bo 
expected  to  be  the  result  of  a  slightly  corrosive  atmosphere, 
acting  for  a  long  time,  from  the  observed  result  of  a  much 
more  corrosive  atmosphere  acting  for  a  comparatively 
short  time. 

The  following  test  is  described  in  the  Tonin- 
Industrie  Kalcnder  (ii.  Teil,  p.  IGO)  : — "Weber's  Wetter- 
bestiindigkeitspriifcr  (weather-resistance  tester)  consists 
of  a  large  glass  bell  with  a  broad  rim,  and  stands  on  a  glass 
plate.  Inside  the  bell  stands  a  porcelain  vessel  containing 
hydrochloric  acid,  and  a  tripod  of  glass  rods,  on  which 
the  glazed  jiieces  to  be  tested  are  laid.  The  pieces  remain 
for  24  hours  inside  the  bell,  with  about  5  mm.  depth  of 
acid  in  the  porcelain  vessel.  The  effect  of  the  acid  vapour 
on  the  glaze  is  comparable  with  that  of  a  long  damp  winter. 
After  24  hours,  the  test  pieces  are  dried,  without  wiping, 
in  a  warm  dust-free  place.  If  the  glazed  surface  shows 
a  white  scum  it  is  not  weather  resistant.  Good  glazes 
are,  after  drying,  quite  clear,  without  scum."  It  is  to  tho 
credit  of  glazed-brick  makers  in  this  country  that  only 
very  inferior  grades  of  their  wares  are  in  the  least  affected 
by  the  24-liours  test  made  in  this  way.  Soft  enamels, 
burnt  at  low  temperatures,  and  badly  constituted 
chemically,  are  attacked,  and  some  of  the  so-called 
majolica  glazes,  when  badly  made,  although  these  can  be 
manufactured  quite  resistant.  The  glazes  on  fancy  tiles 
and  "  art-ware  "  generally,  are  also  j)rone  to  fail.  Gener- 
ally, however,  the  test  is  not  sufficiently  severe  for  the 
better  qualities  of  glazed  bricks,  which  are  burned  at 
higher  temperatures  and  covered  with  a  more  much 
resistant  glaze.  Moreover,  liability  of  a  glazed  surface 
to  acid  attack  is  often  local,  and  so  it  is  advisable  to  test 
very  much  larger  surfaces  than  can  be  conveniently 
exposed  in  the  form  of  apparatus  described  ;  a  few  square 
inches  is  not  enough.  The  test,  therefore,  takes  in  my 
own  laboratory  a  rather  different  form  (see  Fig.  7). 
Corrosive  Vapour  Test. — A  glazed  sink  is  placed 
on  an  iron  plate,  imder  which  a  small  flame  is  kept 
burning.  The  bricks  to  be  tested  are  placed  in  the 
sink  with  the  glazed  faces  upwards,  and  also  a 
crucible  containing  strong  hydrochloric  acid.  Tho 
upper  edges  of  tho  sink  are  coated  with  vaseline, 
and  a  sheet  of  glass,  put  on  the  to]),  and  gently  pressed 
down,  makes  of  the  sink  an  air-tight  chamber,  in  which 
the  vapours  of  the  acid  may  act  on  the  glazed  bricks. 
The  glazes  may  be  tested  in  this  chamber  for  weeks  or 
months  without  inconvenience,  the  gas  flame  being  just 
large  enough  to  keep  the  chamber  gently  warmed  and 
charged  with  fumes  of  acid.  At  the  conclusion  of  tho 
exposure,  the  brick  is  dried,  and  any  residue  thereon 
noted.  It  is  then  further  tested  by  rubbing  any  damp 
carbon  powder,  such  as  soot  or  gra])hite,  into  the  face  for 
some  minutes.  If  the  glaze  is  a  sound  one,  the  black 
powder  will  not  hold,  and  can  all  be  wiped  away  with  ease. 
If,  however,  the  surface  film  has  been  destroyed,  and  the 
glaze  Ijelow  the  film  is  not  sound,  but  is  bubbly  or  spongy, 
then  the  black  powder  is  forced  into  the  face  and  slicks 
there.  Although  the  form  of  test  just  described  gives 
results  (|ui':kly  in  some  cases,  it  may  with  high-class  glazed 
bricks  take  weeks  or  months.  A  more  searching  test  is 
necessary  for  raj)i(l  work,  and  it  may  bo  made  by  sub- 
stituting hydrofluoric  acid  for  hydrochloric  acid,  the 
hydrofluoric  acid  being  jilaced  in  a  j>latinum,  rubber,  or 
lca<J    holder.     No  glaze  will  stand   hydrofluoric   acid,  so. 
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Fig.  1. 

Bad  glazed  brick  after  crystallising  test. 


Fig.  3. 


Fig.  4. 

Glazed  bricks  after  crystallising  test  and  tbree 
niontiis'  weathering. 


Fig.  2. 

ter  crystallising  test.    D6.  good  ;  E6, 
F6.  not  so  good. 
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Fig.  6. 

Kesult  of  ink  test.    A,  not  impervious: 
B,  impervious. 


Fig.  9. 


Corrosive    V^Pov)r    Ttsl. 


Fig.  7. 
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Fig.  5. 

Ink  is  ]ioured   into  either 
of  the  liolcs  shown. 


Fig.  8. 

After  expoRun'  to  Iiydroduoric  acid 
and  rubbing  with  carbon  powder. 
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far  as  I  know,  but  glazes  display  considerable  difference 
after  the  same  exposure  to  it.  more  especially  ^^hen  the 
rubbing  with  black  carbon  follows.  The  test  is  particu- 
larly useful  for  determining  the  solidity  of  structure  of 
a  glaze  under  the  surface  film.  Fig.  8  shows  glazed  bricks 
of  different  makes  exposed  together  for  some  12  hours  to 
hydrofluoric  acid  vapour,  and  rubbed  with  carbon  dust. 
Half  the  glaze  on  each  brick  was  protected  by  coating 
with  wax  before  exposing,  and  the  difference  between  the 
exposed  half  and  the  protected  half  at  the  end  of  the  test, 
is  a  measure  of  the  action  on  the  glaze.  There  are  con- 
siderable differences  between  bricks  of  different  makes 
in  the  way  they  stand  this  test,  and  so  a  comparison 
between  them  can  be  made.  Generally  speaking,  bright 
transparent  glazes  come  out  considerably  better  than 
opaque  enamels,  because  they  are  so  much  less  liable  to 
be  spongy  in  structure.  The  oxide  of  iron  in  the 
clay  may  dissolve  in  the  hydrochloric  acid,  forming 
the"  yellow  chloride,  and  so  cause  a  discoloration 
in  the  clay,  which  may  show  through  the  glaze.  Again, 
in  the  case  of  certain  crystalline  glazes,  the  crystals  may 
be  completely  removed  by  solution  in  hydrochloric  acid, 
and  the  colour  and  general  appearance  of  the  glaze  con- 
siderably altered. 

Pressure. — The  next  deteriorating  influence  to  be 
considered  is  that  of  pressure.  The  lower  courses  of  a 
glazed  brick  wall  are  often  subjected  to  great  pressure, 
and  the  growing  use  of  higher  buildings  is  increasing  the 
average  pressure  to  be  borne.  If  a  glazed  brick  were 
to  fail  completely  to  bear  the  pressure,  the  consequences 
would  be  serious,  but  even  any  local  unsoundness, 
particularly  near  the  edges  of  the  glazed  face  or  just  under- 
neath it,  is  liable,  imder  pressure,  to  cause  cracking  or 
shelling  away  of  the  glaze,  esre?ially  round  the  edges. 
At  this  point  may  be  indicated  the  part  played  by  joints 
in  the  preservation  of  large  glazed  surfaces.  The  sub- 
stance of  the  brick,  and  the  mortar  or  cement  between  the 
bricks,  are  hard  substances  in  a  degree,  but  they  can  give 
way  and  crumble  a  little  locally  without  doing  much 
general  damage.  A  glazed  surface,  however,  is  different. 
If  pressure  is  brought  to  bear  upon  its  edges  it  cannot 
crumble,  it  splinters  or  cracks.  Hence  in  constructing 
a  wall  from  units  of  glazed  surface,  it  is  inadvisable  that 
any  two  of  these  units  should  be  in  actual  contact,  unless 
it  is  certain  that  they  will  never  be  jressed  one  against  the 
other,  which  is  hardly  ever  the  case.  It  is  one  function 
of  the  mortar  or  cement  joint  to  provide  a  cushion  between 
the  brittle  edges  of  the  inelastic  glazed  surfaces.  The 
force  of  pressiu-e  in  destroying  glazed  surfaces  is  most 
often  seen  in  a  wall,  or  more  particularly  in  an  under- 
ground passage,  when  very  narrow  joints  have  been 
used  between  the  bricks  or  tiles.  To  test  the  liability 
of  a  glazed  brick  to  suffer  from  applied  pressure,  one  way 
is  to  determine  directly  the  crushing  strain  of  the  brick 
in  a  mechanical  testing  machine.  To  make  the  crushing 
test  satisfactorily  is  only  possible  with  special  equipment, 
and  as  a  matter  of  fact,  high  class  glazed  bricks  never  seem 
to  fail  under  pressure  in  the  sense  of  crushing  as  a  whole. 
A  glazed  brick  is  more  likely  to  fail  locally  at  an  edge 
or  corner  just  under  the  glaze,  and  to  an  extent  that  would 
be  of  no  consequence  if  the  brick  were  not  glazed.  Probably 
the  best  test  to  detect  liability  to  such  fracture  is  the 
crystallising  test  previously  described.  It  will  be  under- 
stood from  the  above  that  the  direct  pressure  test  cannot 
replace  the  crystallising  test. 

Change  of  tetiipernture. — That  change  of  temperature 
often  causes  partial  or  complete  destruction  of  glazed 
clay  ware,  it  is  unnecessary  to  explain,  but  the  range  and 
rate  of  variation  to  be  resisted  may  vary  within  wide 
limits,  and  the  test  is  best  made  to  correspond  with  the 
special  requirements. 

Percussion. — Resistance  to  fracture  by  the  falling 
of  a  hard  substance  upon  a  surface  of  clay  ware  is 
specially  important  for  roofing  tiles,  and  Marten's  "  Fall- 
Apparatus  "  is  made  for  this  purpose,  {^eo  Tonindus- 
trie  Kalender,  1907,  ii.,  Teil,  p.  159).  In  that 
apparatus,  diagrammatically  showi\  in  Fig.  9,  a 
pear-shaped  weight  is  caused  to  fall  from  a  measured 
height  on  the  surface  of  the  tile  bedded  in  sand.  The 
weight  and  height  can  be  altered,  and  deductions  made 
accordingly.     (I  have  had  no  experience  with  this  test.) 


Scouring. — The  effect  of  scouring  may  be  due  to  sand 
carried  in  liquid  or  blown  in  air.  or  to  actual  rubbing. 
The  result  is  scratching  of  the  glaze,  and  ultimately  the 
wearing  away  of  the  surface  film.  The  lower  courses, 
especially  at  the  corners,  of  brick  walls  built  in  busy 
places,  often  show  the  effects  of  knocking,  rubbing,  and 
scratching.  Hardness  of  glaze  and  solidity  of  structure 
under  the  surface  film  will  be  understood  to  be  necessary, 
if  scouring  is  to  be  resisted.  A  test  which  would  certainly 
be  useful,  if  the  details  were  worked  out,  is  the  application 
of  a  sand-blast  or  a  scouring  of  the  glazed  face  with 
sand  and  water,  followed  by  the  rubbing  in  of  damp 
carbon  powder.  The  chief  difficulty  in  either  case  is  to 
control  and  standardise  the  amount  of  scouring. 

Any  of  the  tests  which  have  been  described  may  have 
to  be  somewhat  modified  to  suit  the  sort  of  glazed  clay- 
ware  tested.  Only  such  tests  as  are  capable  of  fairly 
general  application  have  been  considered.  Some  of  them 
are  very  simple  and  obvious,  but,  so  far  as  I  know,  they  have 
not  been  systematically  described  or  collected.  Moreover, 
it  has  been  my  desire  to  simplify  the  apparatus  and 
manipulation  described  for  testing  as  far  as  possible,  so 
that  means  of  distinguishing  between  good  and  bad 
might  lie  to  hand  for  everybody  interested  in  the  quality 
of  glazed  clay  wares. 

In  conclusion,  let  me  express  my  thanks  to  the  directors 
of  the  Farnley  L'on  Co.,  in  whose  laboratory  my  tests 
have  all  been  carried  out,  and  also  to  Mr.  C.  P.  Finn  for 
assistance  in  the  experimental  and  photographic  work. 

DiSCUSSIOK. 

Ml-.  F.  W.  Branson  said  he  would  like  a  little  further 
information  about  the  scouring  test.  Compressed  air 
might  be  iised,  and  the  test  made  with  sand  of  a  definite 
size.  The  differential  test  with  hydrofluoric  acid  was 
extremely  interesting.  He  mentioned  a  case  in  which 
sodium  carbonate  derived  from  the  shales  with  which 
some  local  bricks  had  been  made  had  caused  injury  to 
a  coating  of  "  Adamant  "  on  the  inner  walls  of  the  Leeds 
School  of  Medicine. 

Dr.  H.  M.  DA^vsoN  said  the  thiosulphate  test  appeared 
to  be  quite  different  from  the  ordinary  freezing  test. 
Water,  on  freezing,  increased  in  volume  about  10  per  cent., 
whereas  the  supercooled  thiosulphite  underwent  on 
crystallisation  a  contraction,  the  amount  of  which  might 
easily  be  calculated.  Although,  therefore,  the  changes 
in  volume  on  solidification  were  entirely  different,  yet 
in  both  cases  the  same  disintegrating  effect  was  produced. 
It  seemed  possible  that,  in  the  thiosulphate  test,  molecular 
forces  between  the  material  of  the  clay-ware  and  the 
supercooled  solution,  such  as  give  rise  to  surface-tension 
phenomena,  came  into  play.  If  the  very  minute  pores 
of  the  brick  were  imagined  to  be  completely  filled  with 
the  supercooled  liquid  at  the  temperature  of  the  room, 
then,  when  crystallisation  began,  the  accompanying  con- 
traction would  result  in  a  considerable  pull  upon  the  walls 
of  the  cell  pores,  which  might,  perhaps,  account  for  the 
observed  disintegration.  The  test  might  throw  some 
light  on  the  internal  structure  of  the  material.  In  par- 
ticular a  coniparison  between  the  results  of  the  porosity 
test  and  those  of  the  disintegration  test  would  be  of 
interest,  since  differences  in  porosity  would  be  expected 
to  influence  the  behaviour  in  the  thiosulphate  test. 

Mr.  F.  W.  Richardson  asked  what  importance  the 
author  attached  to  the  presence  of  alkaline  salts  in  clays. 
Various  opinions  were  held  as  to  the  amount  of  iron 
which  could  be  allowed  in  a  good  clay.  The  production 
of  a  vitreous  surface  appeared  to  be  very  important. 
He  would  like  to  know  if  the  application  in  the  form  of 
a  paste  of  some  substance  in  a  thin  layer  might  not  be 
useful.  Why  should  the  hydrofluoric  acid  test  be  applied 
in  an  earthenware  sink  covered  with  glass  which  would 
be  corroded  by  the  acid  ?  Would  not  a  lea  1  oven  and 
solid  calcium  fluoride,  decomposed  when  required  by 
sulphuric  acid,  be  preferable  to  the  method  suggested  in 
the  paper  ?  It  seemed  difficult  for  anyone  to  reach 
definite  conclusions  without  considerable  experience,  and 
ho  would  like  to  know  if  a  standard  brick  or  clay  could 
not  be  obtained  as  a  guide. 

Mr.  T.  Faibley  said  he  did  not  think  the  difference 
of  density  of  the  solid  mass  of  crystals,  as  compared  with 
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the  density  of  the  liquid  from  which  they  were  formed, 
or  the  ilitTeronoe  of  their  vohunes.  fully  ex]>lained  the 
disintegration.  (.Yvstals  iniiiht  oiiupy  the  same  volume 
as  their  }v»rent  liquid,  but  the  foriu  aiul  shajio  of  the  mass 
would  l»o  controlled  l>y  the  form  of  the  trystals.  so  that 
in  the  dirtvtion  of  the  sn-catest  dimension  of  the  crystals 
there  would  U>  an  increased  pressure,  and  in  that  of  the 
least  dimension  a  diminished  pressure.  In  towns  where 
bituminous  coals  were  used,  the  bricks  were  covered  with 
hydrocarUms  of  a  tarry  or  jireasy  nature,  which  made 
it'  verv  difticult  to  jict'thc  surfaces  of  the  brick  clean. 
Soap  or  sinla  was  then  nece.ssjiry.  and  ho  would  like  to 
know  if  these  were  deleterious. 

Mr.  J.  W.  t\iBB.  in  replv.  stated  that  the  .scouring  test 
WAS  not  standardised.  It  had  (nily  been  mentioned  in 
the  paper  as  desirable,  and  was  emiihatically  in  the  pre- 
liminary stapes.  Dr.  Dawson's  theory  was  interesting. 
but  it  would  lead  to  a  compression  rather  than  an  expan- 
sion effect.  The  .size  of  }x>res  was  i)orhii'*  important; 
the  same  water  absorption  did  not  lead  to  the  same 
resistance  in  the  crystallising  test.  Mr.  Richardson's 
question  abi^)ut  alkalis  and  iron  oxide  could  not  be  answered 
simply :  the  pro})ortions  of  all  the  constituent  oxides, 
mode'  of  manufacture,  temperature  of  burning,  and  the 
use  of  the  finished  articles  had  to  be  considered  together. 
A  lead  oven  would  no  doubt  be  quite  satisfactory,  but 
was  not,  perhaps,  so  generally  available  as  the  sink 
nieotioned,  wliich  served  the  jiurpose.  A  vitreous  dip 
was  practicable — indeed,  the  glazed  brick  was  itself  an 
example.  Standards  were  not  yet  set  up  excepting  by 
the  individual  :  all  the  tests  described  were  comparative. 
Mr.  Cobb  agreed  with  Mr.  Fairley  as  to  the  probable  cause 
of  the  disintegrating  effect  of  crystallisation  :  in  the  paper 
he  had  indicated  the  action  of  some  force  other  than  that 
due  to  expansion,  dazed  bricks  could  be  quite  easily 
cleaned  if  they  were  not  allowed  to  go  for  a  very  long  time 
without  any  attempt  to  cleiin  them,  always  provided 
that  the  glaze  was  not  of  the  spongy  or  ])in-holed  character 
mentioned  in  the  paper.  The  sim])le  rubbing  test,  with 
damp  soot,  was  particularly  useful  in  this  connection. 
Xo  ordinary  washing  solution,  alkaline,  or  otherwise, 
would  injure  good  glazed  bricks,  but  water  should  serve. 


Obituary. 

MARCELIN  PIERRE   EUGENE    BERTHELOT. 

Berthelot  was  bom  in  Paris  on  Oct.  29,  1827, 
his  fath«'r  being  a  ])hysician.  After  a  course  of 
education  at  the  Lyci-e  Henri  I\'.,  where  he  specially 
devoted  himself  to  philosophy,  he  turned  his  attention 
to  science,  and  in  1851  was  appointed  assistant  to 
Halard,  I*rofe»«or  of  Chemistry  at  the  College  de 
France.  In  1S54.  liert helot  not  only  took  his  degree 
of  docttur  fs  sciences,  but  his  first  stej)  to  fame 
through  hw  doctoral  thesis  on  the  compounds 
of  glycerol  with  wkis.  In  this  research  he  followed 
up  tlie  linea  indicated  in  Chevreul's  classical  work ; 
his  labours  on  the  synthesis  of  the  fatty  bodies  are 
well  knowTi.  Ihiring  the  nine  years  which  he  sjMint  at 
the    College    de    P'rancc,    he    was    engaged    chiefly  on 

—  ^i -   of  synthetic-  chemistry,  and   his  results  are 

|i  in  the  "  Chimi<;  organitpie  ff)nfl('t!  sur  la 

published  in  IHiV).     In  1S.'»5>  he  was  chosen 

I'fiAt^MtT  of  organic  chemi.Mtry  at  the  f^ole  de  i'har- 

maci*-,  and   here   he  remained   for  six  years.     At  the 

••nd    of   this    jieriod    he   was   ap|K>interl    to   a  chair   of 

organif'  f  hemwtrv.  creatwl  for  him  at  the    (>)ll(gf;   de 

K'^i'f.     This    ffiair    he    fx(\i]>']f<\    for    the    remainder 

-  life.      In  IHJWj  he  turned  to  the  wjcond  branch  of 

;v    with   whi'^'h   his  name   is  sjK'cially   asHociatt;*!  — 

that    of    th'Tmo'hemistrv,    and     his    researcht-s    are 

deiwrih»^l  in  two  large  volumes,  "  .M<W-aniqiie  chimiqiic 

fond/*"    sur    la    thermo-chimie,"     publish'-d     in     IK7!>. 

TTv-s**    were    ff>lh»ued    by    two    more    v'fhiines    on    the 

•*"!»•    »ii\i\it  t     in     I '^(tT        H<-    Tuav,    indeed      Ix-    d<'fin''d 


the  creator  of  thermochemistry.  By  a  natural  ex- 
tension of  these  studies  he  was  led  to  the  investi- 
gation of  explosives,  both  from  the  theoretical  and 
the  practical  points  of  view,  the  former  being  repre- 
sented in  his  work  "'  Sur  la  force  dc  la  poudre  et  dcs 
maticrcs  explosives,"  published  in  1872,  his  practical 
exix'ricncc  and  skill  being  called  forth  as  head  of 
the  French  Explosives  Comiuittce.  Among  the 
many  synthetical  iliscovcrics  ho  made,  the  one  perhaps 
the  most  im])ortaut  for  chemical  industry  was  that 
of  the  direct  combination  of  carbon  with  hydrogen 
to  form  acetylene,  though  great  industrial  importance 
mav  be  attached  to  his  synthesis  of  the  fundamental 
organic  coni])Ounds,  methane,  formic  acid,  methyl 
and  ctliyl  alcohols,  and  benzene.  In  1878  he  discovered 
j)crsuli)luiric  acid. 

Later  m  his  life,  Bcrthelot  turned  his  attention  to  the 
history  of  chemical  .science,  and  his  book  on  "  Les 
origines  de  ralchimie,"  with  his  publication,  with 
translations  and  notes,  of  various  old  Greek,  Arabic, 
and  Syriac  treatises  on  alchemy,  throw  a  flood  of  light 
on  the  chemistry  of  the  Middle  Ages.  Berthelot, 
who  succeeded  Pasteur  in  1889  as  perpetual  secretary 
of  the  Academy  of  Sciences,  was  Minister  of  Public 
Instruction  in  the  Goblet  Cabinet  in  1886 — 1887,  and 
Minister  of  Foreign  Affairs  in  the  Bourgeois  Cabinet 
in  1895 — 9G.  From  187()  he  was  Inspector-General 
of  Higher  Education,  and  after  his  election  as  a  life 
Senator  in  1881,  he  continued  to  take  a  lively  interest 
in  education  questions.  In  1873,  he  was  elected  a 
Fellow  of  our  Royal  Society. 

In  November,  1901,  the  great  chemists  from  every 
countiy  assembled  in  Paris  to  do  honour  to  Berthelot. 
The  hall  of  the  Sorbonne  was  crowded  with  men 
of  science  who  had  come  to  the  celebration  of  his 
jubilee,  whilst  foreign  academies  and  universities 
to  the  number  of  over  a  hundred,  sent  congratulatory 
addresses.  A  medal  which  had  been  struck  for  the 
occasion  was  then  presented  to  Berthelot  by  the 
President  of  the  Republic.  Fifty  years  earlier  he 
had  published  his  first  scientific  work,  "  On  a  safe 
and  easy  method  of  demonstrating  the  liquefaction 
of  gases." 

Berthelot  died  suddenly  at  Paris  on  March  18, 
1907,  following  the  shock  received  caused  by  the 
death  of  his  wife.  His  son,  Daniel  Berthelot,  is  already 
well  known  for  his  researches  in  chemical  physics, 
and  occupies  a  chair  at  the  Ecole  superieure  de 
Pharmacia. 

ROBERT  WARINGTON. 

Robert  Warington  was  born  in  1838,  and  was  the 
son  of  Robert  Warington,  F.R.S.,  one  of  the  founders 
of  the  Chemical  Society,  and  for  a  long  time  the  chemist 
to  the  Society  of  Apothecaries.  Being  of  delicate 
health,  he  was  educated  at  home,  learning  chemistry 
from  his  father.  In  1859,  he  acted  for  some  time  as 
voluntary  assistant  in  the  Rothamsted  Laboratory 
of  Lawes  and  Gilbert,  and  in  1862  he  proceeded 
to  the  Royal  Agricultural  College  at  Cirencester 
as  assistant,  first  to  the  late  Dr.  Augustus  Voelckcr, 
and  then  to  Prof.  A.  H.  Church.  In  the  nine  years 
following,  Warington  was  chemist  at  Sir  John 
Lawes's  tartaric  acid  works,  but  in  1876,  being 
desirous  of  devoting  himself  entirely  to  research, 
he  returned  to  the  Rothamsted  Laboratory,  where 
he  remained  until  1890.  Though  Warington's  interest 
was  chiefly  centered  upon  agri(;ultnral  chemistry,  he 
nevertheless  published  many  ])apers  dealing  with  in- 
organic chemistry,  and  he  likewise  prepared  a  detailed 
account  of  the  various  salts  of  tartaric  and  citric  acids 
as  they  naturally  occur,  and  as  they  are  produced. 
In  1876,  Warington  intrmluced  several  improved 
analytical  methods  whi(^h  both  economised  time 
and  ensured  increased  accuracy.  During  this  period, 
too,  he  conducted  the  research  on  nitrification,  which 
brought  him  renown.  The  work  of  Schloesing  and 
.Mimtz  on  the  production  of  nitrates  in  the  soil 
liy  tli(!  agency  of  living  organisms,  jiublished  in  1877, 
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was  repeated  by  Warington,  and  he  continued  to  in- 
vestigate the  conditions  favourable  to  the  process. 
He  demonstrated  the  fact  that  light  inhibits  the 
change,  and  that  drying  the  soil  would  destroy 
the  organism.  He,  further,  investigated  the  distri- 
bution of  the  organism,  and  showed  that  it  was  con- 
fined to  the  surface  layers  of  ordinary  soil,  being  only 
present  in  appreciable  quantity  in  the  portion  usually 
stirred  by  the  plough.  Observing  that  oxidation 
of  the  ammonia  or  urea  employed,  sometimes  stopped 
at  the  stage  of  nitrite,  he  succeeded  in  showing  that  the 
action  proceeds  in  ordinary  soils  in  two  stages,  due  to 
different  organisms,  one  oxidising  ammonia  to  nitrous 
acid,  the  other  completing  the  oxidation,  and  yielding 
nitric  acid.  Warington  had  actually  succeeded  in 
isolating  the  nitrous  and  nitric  organisms,  though  not 
fully  to  his  own  satisfaction,  when  his  researches  were 
unfortunately  interrupted,  and  before  he  could  resume 


them,  Winogradsky's  elegant  method  of  isolation,  by 
the  employment  of  a  nutrient  silica  jelly,  was  published. 
In  the  course  of  his  nitrification  researches,  Warington 
also  observed  and  studied  that  otherjprocess  of  denitri- 
fication,  whereby  previously  formed  nitrates  are 
again  reduced,  often  with  loss  of  free  nitrogen.  He 
further  found  a  method  of  determining  small  quantities 
of  nitrates  by  means  of  indigo,  and  devised  his  standard 
process,  which  in  a  modified  form  is  often  used  in  water 
analysis.  But  he  was  most  widely  known,  and  his 
name  will  be  longest  remembered  for  his  admirable 
text  books  on  agricultural  chemistry,  and  most  especi- 
ally for  that  standard  work,  "  The  Chemistry  of  the 
Farm,"  which  has  already  run  through  15  editions. 
Robert  Warington  was,  for  several  years,  Sibthorpian 
Lecturer  on  Rural  Economy  at  Oxford,  and  he  was 
elected  to  the  Royal  Society  in  1886.  He  died  at 
Harpenden,  March  20,  1907. 


Journal  and  Patent  Literature. 

Patent  Spkciftcations  may  be  obtained  by  post  by  remitting  as  follows : — 

English. — 8d.  each,  to  the  ComptroUfir  of  the  Patent  Office,  C.  X.  Dalton,  Esq.,  Southampton  Buildines,  Chancery  Lane.  London,  W.C. 

Vni'ed  Statts. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 
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English  Patents. 

Drying   liquids   on   heated   cylinders  ;     Process   for . 

G.   Kunick,  London.     From  J.   Kunick,  Berlin.     Eng. 

Pat.  5189,  March  3,  1906. 
See  Fr.  Pat.  366,286  of  1906  ;  this  J.,  1906,  973.— T.  F.  B. 

Compression  of  gases.     G.  Meversberg,  Berlin.     Eng.  Pat. 

5264,  March  3,  1906. 
The  invention  relates  to  the  method  of  compressing 
gases  in  which  the  energy  is  transmitted  from  the  pump 
to  the  gas  by  means  of  a  liquid.  A  vertical  fall  pipe, 
divided  into  a  number  of  vertical  sections,  is  connected 
to  the  delivery  of  a  centrifugal  pump  by  a  rotary  valve. 
The  fall  tube  has  an  air-inlet  pipe  near  the  top  and  a  com- 
pressed-air outlet  near  the  bottom.  The  liquid  delivered 
by  the  pump  is  allowed  to  fall  in  the  form  of  pistons  down 
the  successive  vertical  compartments  of  the  fall  pipe. 
Each  liquid  piston  draws  in  a  quantity  of  air,  compresses 
it,  and  carries  it  do\vn  to  the  compressed  air  outlet.  The 
liquid  is  then  drawn  in  again  by  the  pump  and  circulates 
over  again.  Several  fall  pipes  may  be  arranged  in  series 
to  form  a  stage  compressor,  connected  to  a  single  pump, 
which  circulates  the  water  in  the  opposite  direction  to 
that  taken  by  the  air. — W.  H.  C. 

Packings  for   Glover   and  other  towers,   tunnels,   and  the 

like,  used  in  processes  for  concentrating  liquids,  absorbing 

gases,  and  like  purposes.     J.  Mackenzie,  Middlesbrough, 

and  J.  M.  Gibson,  Buckley.     Eng.  Pat.  17,832,  Aug.  8, 

1906. 

The  claim  is  for  a  new  form  of  tower  packing  constructed 

of  earthenware   or   other  suitable   material.     The   tower 

is  filled  with  a  number  of  "  bridge-pieces  "  of  the  shape 


F/G.L 


'A 


FIG.2 


illustrated,  Fig.  1  being  a  plan.  Fig.  2  a  longitudinal 
section,  and  Fig.  3  a  cross-section  on  the  line,  ZY,  of 
Fig.  2.  The  pieces  are  of  greater  breadth  than  depth, 
and  the  upper  surface,  B,  is  curved  and  may  have  longi- 
tudinal grooves.  The  lower  surface  has  smooth,  sloping 
sides,  D,  which  terminate  below  in  a  longitudinal  ridge.  E, 
having  a  saw-like  lower  edge,  from  the  points,  C,  of  which 
the  liquid  drips  in  separate  drops.  The  pieces  have 
rectangular  ends.  A,  by  which  they  can  be  built  into  the 
walls  of  the  tower  lining.  They  are  packed  into  the  tower 
at  short  vertical  intervals,  in  horizontal  rows,  so  that  they 
form  bridges  which  extend  across  the  interior  of  the  tower 
from  wall  to  wall,  and  they  are  so  spaced  that  the  liquid 
drips  from  the  points,  C,  of  one  piece  on  to  the  centre 
line  of  the  upper  surface  of  the  piece  immediately  below. 
The  cross-section  of  the  pieces  may  be  varied,  if  desired, 
and  forms  are  showii  which  have  convex  upper  and  concave 
lower  surfaces,  or  w  hich  have  straight  surfaces  and  are  set 
at  an  angle. — W.  H.  C. 

United  States  Patents. 

Desiccating  plant.     E.  W.  Cooke,  New  York,  Assignor  to 

The  Cokel  Co.     U.S.  Pat.  841,939,  Jan.  22,  1907. 
See  Eng.  Pat.  14,854  of  1905  ;  this  J.,  1905,  1319.— T.  F.  B. 
Drying    apparatus.     A.     Coleman,     Kerby,     Oreg.     U.S. 

Pat.  842,769,  Jan.  29,  1907. 
The  drving-chamber,  1,  has  a  primary  heater,  7,  connected 
by  a  flue,   6,  which  passes  below  "the  drying  chamber. 
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vith  an  auxiliary  htater.  S.  situated  at  the  other  end  of  the 
dryinc-ihaniU'r.  The  auxiliary  heater,  S.  has  an  outlet 
flue,  •).  and  a  heating  drum,  14,  jHovided  with  a  baffle- 
plate,  15,  an«l  arrangetl  over  the  jiriinary  lieator,  7.  Air 
enters  the  drum,  14.  by  the  0|)ening,  10,  and  jiasscs  by 
the  {Wissage,  17.  into  thcehamber,  IS,  which  communicates 
with  the  drying-chamber,  1. — W.  H.  C. 

Pyromtttr.  O.  Hecley  and  C.  Fery,  Assignors  to  Cie. 
pour  la  Fabr.  desComi>teurset  Material  d'Uaines  a  Gaz, 
ParUi.     r..'^.  Pat.  842.314,  Jan.  29,  lft07. 

See  Eng.  Pat.  5068  of  1905  ;  this  J.,  190(5,  250.— T.  F.  B. 

Separating    materials ;    Apparatus   for .     T.    Blass, 

I^banon,  Pa.     U.S.  Pat.  842,014,  Jan.   29,   1907. 

The  mixture  to  be  separated  is  fed  from  a  hopper  into  the 
*  —  "•  -  ,  -r\  of  the  innermost  of  two  horizontal,  concentric, 
U.S.  which  are  mounted  on  a  shaft  and  rotated 
■  gearing.  The  inner  drum  is  perforated  and 
ha»  an  extension  at  its  larger  end.  A  fluid  under  ))ressure 
is  delivered  into  the  annular  space  between  the  drums, 
p«*«>ji  throueh  the  j>erforations  and  maintains  the 
materiaJK,  thrown  outwards  by  the  centrifugal  force,  in  a 
*' ftratitied  "  condition,  so  that  the  heavier  and  lighter 
partitles  can  be  withdrawn  by  separate  discharge 
pif^?*. — W.  H.  C. 

StQl  I     Continuous .     E.    Krepper,    St.    Louis,    Mo. 

U.S.  Pat.  843.217,  Feb.  5,  1907. 


A  VERTic.M-  column  or  casing,  I,  is  divided 
by  horizontal  shelves,  12,  13,  14,  into  several 
compartments.  Pans.  15,  are  arranged  on 
each  shelf,  provided  with  seal  cups,  17,  which 
extend  into  holes,  10,  in  the  shelves,  and 
linving  rims,  18,  which  are  bent  over  so  as  to 
form  hoods.  Overflow  pi])es,  20,  pass  from 
each  shelf  outside  the  pans,  through  the 
sliclf  to  the  seal  cup  next  below.  The  liquor 
is  feil  into  the  top  pan  and  flows  down  from 
slielf  to  shelf.  The  steam  or  other  heating 
medium  enters  the  lowest  compartment,  and 
with  the  vajHHirs  given  off,  passes  upwards 
through  the  ojicnings,  10,  and  bubbles  under 
the  rims  of  the  seal  cups.  The  vapour  given 
off  passes  from  the  top  compartment  by  a 
pipe,  to  the  condenser. — W.  H.  C. 

French  Patents. 


Filter.     E.  Goldman  and  Co.,  Incorp.     Fr.  Pat.  371,696, 
Nov.  21,  1906.     Under  Int.  Con  v.,  Aug.  18,  1906. 

See  U.S.  Pat.  834,637  of  1906  ;  this  J.,  1900,  1 130.— T.  F.  B. 

Saturating   liquids   with   gases ;     Process   and   apparatus 

for ,  combined  witha  hi/drodi/naviic  mixer.     C.  Mal- 

mendier  and  M.  Stiihler.     Ft.  Pat.  371,714,  Nov.    21, 
1900.     Under  Int.  Con  v.,  Nov.  30,  1905. 


The  liquid  injected  under  pressure  through  the  jet,  c, 
draws  in  the  gas  through  the  tube,  a.  The  jet  of  liquid 
impinges  on  the  surface  of  liquid  contained  in  the  upright 
cylinder,  d,  and  causes  a  vortex  to  form.  The  gas  is 
carried  down  with  the  liijuid  in  the  form  of  bubbles,  and 
the  two  are  caused  to  return  together  along  the  sides  to 
the  upper  end  of  the  cylinder,  by  the  aid  of  the  curved 
bottom,  <;.  The  licjuid,  saturated  with  gas,  overflows  into 
the  outer  vessel,  g,  from  which  it  escapes  by  the  pipe,  /. 

— W.  H.  C. 


II.— FUEL,    GAS,   AND    LIGHT. 

{Continued  from  page  310.) 

Cod-testing  in  the  United  States.     J.  S.  Burrows.     Times 
p:ng.  Suppl.,  1900,  315;    1907,   10,  27. 

A  CONCI.SB  abstract  of  this  work  ajjpearcd  in  this  J., 
1906,  257.  The  above  references  give  the  full  details 
of  method  and  procedure. 
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^ Petroleuni]   Fud   oil   question   in    Boryslaw.     M.    Wiele- 
zynski.     Petroleum,   1907,  2,  485—487. 

The  author's  experiments  show  that  in  accordance  with 
the  higher  temperature  of  combustion  of  crude  oil,  and 
the  higher  velocity  of  the  products  of  combustion,  due 
to  the  use  of  the  atomiser,  the  heating  surface  must  be 
of  larger  dimensions  than  with  coal,  to  produce  the  same 
result  in  the  boiler.  The  high  temperature  of  the  products 
of  combustion  can  be  advantageously  utilised  for  super- 
heating the  steam,  thus  reducing  the  loss  of  heat  in  the 
chimney  stack  and  economising  the  consumption  of  steam 
in  the  atomiser.  A  fire-bridge  is  desirable  to  prevent 
the  undue  cooling  resulting  from  the  direct  contact  of 
the  flame  with  the  boiler.  The  air  for  combustion  should 
be  warmed  by  passing  it  through  flues  in  the  bridge, 
and  be  supplied  to  the  extent  of  50  per  cent,  in  excess 
of  theoretical  requirements. — C.  S. 

Flame  in  gas  and  petrol  motors.     Dugald  Clerk.     J.  Gas 

Lighting,  1907,  97,  74G— 747. 
Mechanical  power  can  be  obtained  by  means  of  flame 
in  the  following  different  ways: — (1)  Explosion- vacuum 
method. — A  vessel  fitted  with  a  non-return  blow-off  valve 
is  filled  with  a  mixture  of  gas  and  air  ;  the  mixture  is 
ignited,  the  excess  pressure  generated  by  the  explosion 
blows  off  through  the  valve,  and  the  remaining  gas  cools 
rapidly,  producing  a  partial  vacuum  which  may  be  utilised 
to   operate    an   engine   communicating   with   the    vessel. 

(2)  Flame-vacuum  method. — A  moving  piston  dra\\s  a 
flaming  gas  mixture  into  a  cylinder  through  a  valve  ; 
the  valve  closes,  and  the  piston  continues  the  expansion 
in  the  cylinder.  The  gas  in  the  cylinder  then  cools, 
producing  a  partial  vacuum,  and  on  the  return  stroke 
the    piston    is    forced    back    by    atmospheric    pressure. 

(3)  Non-compression  explosion,  and  (4)  compression 
explosion  method. — In  these  two  methods  a  mixture  of 
gas  and  air  is  exploded  within  a  cylinder  provided  with  a 
piston  ;  in  the  former  case  the  mixture  is  not  compressed 
before  ignition,  but  by  first  compressing  the  mixture,  as 
in  the  latter  case,  a  much  higher  efficiency  is  obtained 
from  the  sam.e  weight  of  charge.  (5)  Expansion  at  con- 
stant pressure  without  explosion. — A  cvlinder  is  fed  with 
gas  and  air  under  pressure,  the  mixture  burning  at  a  grating 
or  gauze  as  it  enters  the  cylinder,  so  tliat  the  pressure 
in  the  latter  never  rises  above  the  supply  pressure.  A 
small  volume  of  the  cool  mixture,  when  inflamed,  thus 
yields  a  large  volume  at  the  same  pressure,  and  a  small 
movement  of  the  supply-pump  piston  produces  a  large 
movement  of  the  motor  piston.  Of  the  above  methods, 
the  fourth  is  that  used  almost  exclusively  in  modern  gas 
and  petrol  engines  ;  the  great  majority  of  these  motors 
operate  on  the  Otto  cycle,  in  which  an  explosion  occurs 
at  every  second  revolution,  but  in  the  Clerk  cycle  the  engine 
receives  an  impulse  at  each  revolution.  The  theory  of  the 
internal-combustion  motor  suffers  from  the  want  of 
accurate  knowledge  concerning  the  properties  of  the 
operative  gases,  and  the  chemical  reactions  occurring 
within  the  cylinder  at  high  and  varying  temperatures 
and  pressures.  It  has  been  assumed  that  on  exploding 
the  gaseous  mixture,  complete  combustion  is  coincident 
with  attainment  of  maximum  pressure.  The  author's 
investigations  lead  to  the  conclusion  that  that  is  not  the 
ease,  but  that  combustion  continues  for  an  appreciable 
time  after  the  maximum  pressure  is  indicated.  This  factor 
must  be  taken  into  consideration  in  making  deductions 
as  to  the  specific  heat  of  the  gases  within  the  cvlinder. 

■^— H.  B. 

Methane ;     Determination    of in    fire    damp.     N. 

Grchant.     XXIII.,  page  435. 

English  Patents. 

Pitch  ;    Application  of to  artificial  fud  making  as  a 

waterproof  agglomerant  and  preservative.  T.  Marriott, 
Kingston-on-thames.  Eng.  Pat.  5435,  March  6,  1906. 
Rich  soft  pitch  is  mixed  in  a  heated  condition  with  peat, 
peat  dust,  or  peat  moss  dust,  in  order  to  make  it  hard 
and  brittle  when  cold,  so  that  it  can  then  be  pulverised  for 
mixing  with  fuel  in  the  manufacture  of  briquettes.  The 
peat,  &c.,  may  also  be  mixed  with  tar  or  anthracene  oil 
before  being  incorporated  with  the  pitch.— C.  S. 


Fuel   briquettes    [from    rjiv    cotton   ivaste]  ;     Manufacture 

of .     P.    C.    Mehta,    Borabav.     Eng.    Pat.    18,131, 

Aug.  13,  1906. 
The  waste  material  (leaf,  stalk,  seed,  shells,  &c.)  separated 
in  the  process  of  cleaning  cotton,  is  mixed  with  a  suitable 
proportion  of  the  size  dust  falling  from  the  warp  threads 
in  cotton  looms,  the  mixture  being  moistened  {e.g.,  by 
steam)  and  moulded  into  briquettes. — C.  S. 

Fuds  or  briquettes  ;  Process  for  manufacturing  agglomerate  ' 

.     A.     Tavernier,     Puteaux,     France.      Eng.  Pat. 

24,742,  Nov.  5,  1906. 

See  Fr.  Pat.  359,249  of  1905  ;  this  J.,  1906,  365.— T.  F.  B 

Coke  oven.s.     H.   W.   Sevmour.   Leeds.     Eng.   Pat.   9327, 
April  20,  1906. 

Two  sets  of  horizontal  flues  are  arranged  in  each  side 
wall,  but  are  divided  into  equal  parts  in  such  a  manner 
that  the  gases  entering  one  set  first  traverse  a  full 
length  flue  and  then  two  half-length  flues,  whilst  in  the 
other  set  they  traverse  two  half-length  flues  first  and  then 
a  full  length  flue.  At  the  further  end  the  gases  from  both 
sets  enter  a  common  return  flue  under  the  sole  of  the 
oven  on  their  way  to  the  chimney.  These  sets  are  dupli- 
cated in  each  side  wall,  and  the  gases  are  supplied  with 
air  from  parallel  air  channels  fitted  with  a  considerable 
number  of  communicating  inlets,  so  that  the  air  supply 
is  distributed  uniformly  to  the  whole  length  of  the  gas 
flues,  to  avoid  local  overheating. — C.  S. 

Metallurgical  coke  or  other   kinds  of  coke  ;    Process  for 

utilising  dose-burning  coal  dust  for  making .     G.  de 

Velna,  Paris.  Eng.  Pat.  19,780,  Sept.  5,  1906.  Under 
Int.  Con  v.,  Sept.   12,  1905. 

See  Fr.  Pat.  357,687  of  1905  ;  this  J.,  1906,  116.— T.  F.  B. 

Burners  for  liquid  fuds.  A.  J.  Boult,  London.  From 
G.  Barthel,  Dresden,  Germanv.  Eng.  Pat.  15,030, 
July  2,  1906. 
The  burner  comprises  a  mixing  tube  slightly  constricted 
in  cross-section  at  the  flame  end  so  that  a  small  proportion 
of  the  combustible  mixture  is  deflected  through  very 
small  perforations  in  the  walls  of  the  tube,  thus  forming 
an  auxiliary  flame.  A  close  coil,  in  which  the  liquid 
fuel  is  gasified,  surrounds  the  perforated  end  of  the  mixing 
tube  and  the  auxiliary  flame,  protecting  the  latter  from 
draughts  and  deflecting  it  so  that  it  continuously  ignites 
and  keeps  up  the  main  flame.  The  gasified  fuel  from  the 
coil  passes  to  a  jet  at  the  other  end  of  the  mixing  tube 
and  draws  in  air  by  ejector  action.  Several  forms  of 
mixing  tube  are  described,  the  restriction  at  the  flame 
end  being  formed  by  an  inward  flange  or  bend,  by  an 
internal  tubular  cap,  or  by  an  external  cap  with  a  smaller 
opening  than  the  end  of  the  mixing  tube. — A.  T.  L. 

Gas   manufacture  :     Apparatus   for   use   in .     J.    L. 

Cloudslev,  jun.,  Reigate,  and  H.  G.  Colman,  London. 

Eng.  Pat.  7479,  March  28,  1906. 
To  obviate  the  disadvantages  due  to  variations  of  pressure 
caused  by  the  surging  of  the  liquid  in  the  hydraulic 
main,  the  dip  pipes  are  provided  with  serrated  edges 
under  the  liquid  in  the  main,  so  that  any  sudden  rush  of 
gas  is  split  up  into  small  bubbles,  and  a  pressure  governor 
is  interposed  between  the  retorts  and  the  exhauster  (say, 
between  the  foul  main  and  the  exhauster).  The  gas 
thus  passes  through  the  hydraulic  main  without  causing 
material  disturbances  of  the  liquid,  and  a  very  small 
seal  may  be  maintained. — H.  B. 

Gas  mixing  apparatus.  P.  von  Wouwermans  and  L. 
Loewenstein,  Vienna.  Eng.  Pat.  7814,  March  31,  1906. 
The  invention  relates  to  apparatus  for  producing  a  com- 
pressed mixture  of  gas  and  air  for  the  sujjply  mains  of  an 
incandescent  gas  lighting  system,  the  object  being  to 
reduce  risk  of  explosion  or  of  interruption  in  the  working. 
A  hydraulic  rotary  drum  compressor,  driven  by  an  electric 
mot"or,  comprises  two  compressor  drums  delivering  gas 
and  air  separately  to  a  small  mixing  chamber  communi- 
cating with  the  bell  of  a  small  holder  mounted  above  tho 
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compi¥«8ur.  No  luixiiikr  caii  take  place  in  the  compressor, 
even  under  excessive  back-pressure.  The  tank  of  the 
holder  L>i  enclosed,  and  tlie  up^x^r  portion  forms  an  air 
chamlHT  outside  the  bell  :  this  chamber  is  connected 
to  the  air-intake  piiH>  of  the  compressor  so  that  any  mixture 
eseapinj:  from  the  Wu  is  drawn  back  into  the  compressor. 
All  jHJints  re«iuirini;  }>acking  against  leakage  to  the  atmos- 
phere are  s«>aUxl  with  liquid  :  thus  the  top  of  the  air  chamber 
L«  a  kK>s*>  cover  dipping  into  a  seal.  The  outlet  from  the 
Wll  is  through  a  pi{>e  covered  at  its  uumth  with  wire 
gauze  to  prevent  tiring  back  from  the  burners  into  the 
bell.  A  U-shajK'd  controlling  rtKl  attat^'hed  to  the  bell  rises 
and  falls  in  a  vertical  channel,  sealed  with  liquid,  at  the 
side  of  the  holder  tank  and  carries  stops  which  engage 
with  three  tumbler  switches.  The  central  switch  starts 
and  stojw  the  motor  in  certain  positions  of  the  bell.  If 
thi*  switch  fails,  and  the  bell  falls,  the  lowest  switch, 
vhich  K  connei'ted  in  jMirallel.  is  clo.sed  and  starts  the 
motor.  If  the  l)ell  rises  too  high,  the  uppermost  switch 
in  oj>ened  and  stops  the  motor.  This  switch  remains 
open  when  the  bell  falls,  and  the  motor  is  not  restarted. 
The  bell,  falling  to  its  lowest  ]>osition,  throws  over  a 
tumbler  lever  actuating  a  four-way  cock,  which  normally 
connects  the  low-pressure  gas  supply  main  to  the  intake 
of  the  comprejisor.  and  the  outlet  from  the  bell  to  the  light- 
ing main,  but  when  actuated  as  described,  first  closes 
all  four  pipes,  and  then  connects  the  low-])ressure  gas 
main  to  the  lighting  main.  The  tumbler  lever  in  addition 
closes  the  switch  of  an  auxiliary  electric  lighting  circuit, 
and  opens  a  two-pole  switch  of  the  motor.  Finally,  the 
ga«  supplv  to  the  compressor  communicates  with  a 
weighted  bell,  sealed  in  oil  and  carrying  a  lever  which 
iwitches  off  the  motor  if  the  pressure  of  the  gas  supply 
falls  below  a  predetermined  limit. — A.  T.  L. 

Gas  producer.     W.   H.   Bradlev,   Bellevue,  U.S.A.     Enc. 
Pat.   18,879,  Aug.  23,   1900. 

8u  U.S.  Pat.  838,946  of  1906  ;  this  J.,  1907,  191.— T.  F.  B. 

Carburetting  apparatus  7  Construction  and  working  of . 

J.  Zwickv,  Mollis.  Switzerland.  Ene.  Pat.  26,306, 
Xov.  20,  1906.  Under  Int.  Conv.,  NovT  21,  1905. 
Thk  carburetter  consists  of  a  vertical,  closed,  cylindrical 
catling,  centrally  within  which  is  a  bell,  arranged  to  work 
up  and  down  between  vertical  guides.  The  air-supply 
pipe  passes  centrally  upwards  from  the  bottom  of  the 
casing  into  the  bell,  reaching  nearly  to  the  top  of  the  bell 
when  the  latter  rests  upon  the  bottom  of  the  casing.  A 
horizontal  metal  plate,  having  a  central  hole  for  the  passage 
of  the  air  pif*,  divides  the  bell  into  two  equal  compart- 
ments, and  to  the  under  surface  of  the  plate  is  fixed  a 
•trip  of  metal,  arranged  to  form  a  spiral  passage,  in  which 
ia  packed  porous  material  extending  downwards  not  quite 
to  the  lower  edge  of  the  bell.  The  casing  is  filled  with 
carburetting  fluid  nearly  to  the  top  of  the  bell.  On 
forcing  in  air,  the  bell  rises  to  a  certain  height,  thereby 
removing  the  porous  material  from  the  action  of  con- 
densed water  that  may  have  accumulated  at  the  bottom, 
and  the  carburetted  air,  bubbling  up  through  the  liquid 
from  the  Ux>t  of  the  l»ell,  passes  off  through  filtering 
material  provided  at  the  to[>  of  the  casing  and  in  a  separate 
condenser. -H.  B. 

IneantUsftnt  bndifs  for  incindescent  light  ;  Hardening . 

M.  S«^M^vhmidt.  Frankfurt-on-Maine,  (iermanv.     Eng. 
Pat.  «43*J.  .Marrh  16,  1!>00.     Under  Int.  Conv.,  Afarch  16, 

Th«  biimeni  used  for  hardening  the  incandescent  bodies 

!.  lowered,  and  held   in  any  desired   position   by 

presjiure  ap[i|)«d   to  a  phmtrer   by   means  of  a 

- •  tan.     Preference  is  directed  to  Eng.  Pat.  13,197 

of  IMl  ;   tbia  J.,  1902,  'JOT.— C.  8. 

Inenndfiffnt  manlUs  ;    M'lnujnriurr.  0/ .     T.  Terrell 

\xmi[im.     ¥j\(i.  I'at.  <1><I4,  .Marf  h  21.  1906.     (See  Eng! 
Pat.    M,f>42  of  iy02;    thi«  J.,   liH)3,  619.) 

The  unhiimt   mantles  are  coated   with   an    inflammable 

.f  .ff..r,,,.  ,    u,,l-.t,nc«>,    r.fj.,    rollorlion.    Kfar^h.    or    the   like, 

•  d,   and    formed   fm   a  f prrferably  steam-) 

The  ftnii<hed    mantle  ran    l»e   incinerated 

00  ao  onlioary  burner  by  applying  a  light  to  the  top  of 


the  mantle,  which  shrinks  during  the  incinerating  process 
to  the  jiroper  size.  The  gas  is  then  turned  on  low  for  a 
few  seconds,  to  burn  off  any  residual  carbonaceous  matter, 
whereupon  the  mantle  is  ready  for  use. — C.  S. 

Electrodes  for  arc  lamps.  The  British  Thomson-Houston 
Co..  Lt<l.,  London.  From  General  Electric  Co.,  of 
Schenectady,  N.Y.,  U.S.A.  Eng.  Pat.  6088,  March  13, 
1906. 

The  electrodes,  which  are  intended  for  use  in  flaming 
arc  hiinjis,  are  composed  principally  of  a  refractory 
conducting  substance,  such  as  magnetic  oxide  of  iron, 
with  smaller  quantities  of  fluoride  or  phosphate,  or  a 
mixture  of  lluoride  and  oxide,  of  an  alkaline-earth  nietal 
As  the  refractory  conducting  component,  the  mixtures  of 
metallic  oxides  mentioned  in  Eng.  Pats.  7298,  7299  or 
14,196  of  1904  (this  J.,  1905,  491,  and  611)  may  be 
employed,  and  a  mixture  of  calcium  fluoride  and  oxide 
preferably  forms  the  smaller  component.  To  form  the 
electrode,  a  thin  tube  of  sheet  iron  is  filled  with  the 
mixture  ;  the  lower  end  of  the  tube  is  then  closed  by 
crimping  it  over  a  wooden  plug,  whilst  the  upper  end  is 
closed  by  crimping  it  over  a  metal  disc. — H.  B. 

Filaments  for  lighting  and  heating  installations  :    Method 

of   producing  indestrucZihle .      G.   Michaud  and    E. 

Delasson,     Montreuil,     France.        Eng.     Pat.     18,643, 
Aug.  20,  1900.   Under  Int.  Conv.,  Sept.  30,  1905. 

Sek  Addition  of  Sept.  30,  1905,  to  Fr.  Pat.  346,307  of  1904  ; 
this  J.,  1906,  271.— T.  F.  B. 

Candles  or  other  illuminating  bodies  for  night-lights,  lamps, 

or  such  like  ;  Manufacture  of by  vfieans  of  petroleun 

and  other  mineral  oils.     V.  J.  Kuess,  Tunis.     Eng.  Pat. 
14,567,  June  26,  1906. 

See  Fr.  Pat.  367,448  of  1906  ;  this  J.,  1906,  1141.— T.  F.  B. 

United  States  Patents. 

Carburetted  air  apparatus.     T.    H.    Glasscoe,    Wanstead. 
U.S.   Pat.   842,846,  Jan.   29,   1907. 

See  Fr.  Pat.  370,059  of  1906  ;  this  J.,  1907,  191.— T.  F.  B. 

Blast-furnace  gas  ;  Process  of  enriching .     C.    Ellis, 

White  Plains,  N.Y.     U.S.  Pat.  843,079,  Feb.  5,  1907. 

Gas  suitable  for  use  in  gas  engines  is  obtained  by  passing 
blast-furnace  or  similar  gases  through  a  deep  bed  of  fuel 
in  a  gas-producer,  and  simultaneously  injecting  air  in 
sufficient  quantity  to  supply  the  heat  necessary  for  the 
endothermic  reduction  of  the  carbon  dioxide  in  tho  furnace 
gases,  and  to  maintain  an  efficient  gasifying  temperature. 
The  air  may  be  i)reviously  heated,  and  may  be  diluted 
with  products  of  combustion  or  other  "endothermic  "  agent 
to  prevent  local  over-heating  in  the  fuel-bed. — A.  T.  L. 

Gas  ;  .-ipparatus  for  producing .     C.  Ellis,  Assignor  to 

Combustion  Utilities  Co.,  New  York.     U.S.  Pat.  843,669, 
Feb.  12,  1907. 

The  steam-jet  injector  of  a  pressure  gas-producer  is  caused 
to  draw  in  a  mixture  of  air  and  combustion  products  from 
the  chimney-stack  of  a  furnace,  in  controllable  proportions. 
A  valvcd  pipe,  leading  the  combustion  products  to  the 
injector,  is  f)rovided  with  a  valvcd  branch  near  the  injector 
leading  from  the  atmosphere. — A.  T.  L. 

Gas-generating  apparatus.  G.  M.  S.  Tait,  Montclair,  N.J., 
Assignor  to  Combustion  Utilities  Co.,  New  York.  U.S. 
Pat.  843,715,  Feb.  12,  1907. 

A  coNTlNUOtJS-woRKiNO  down-draught  producer  is 
claimed,  comprising  a  cylindrical  casing,  open  at  the 
bottom,  and  sealed  in  a  wat<;r-trough.  The  lower  part  of 
this  casing  surrounds  the  inverted  conical  lower  end  of 
the  producer  chamber,  which  terminates  above  the  water- 
level  in  the  trough,  the  spaf;c  between  the  cylindrical  and 
conical  walls  forming  an  annular  gas-collecting  chamber 
provided  with  a  gas-oiitlct  pipe.  Air  is  admitted  centrally, 
near  the  top  of  the  producer  bcncatli  the  feeding  hopper. 

—A.  T.  L. 
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Gas  producer.  C.  J.  Atkinson,  Milwaukee,  Wis.,  Assignor 
to  International  Harvester  Co.,  New  Jersey.  U.S.  Pat. 
843,787,  Feb.  12,  1907. 

The  patent  relates  to  a  device  for  automatically  regulating 
the  supply  of  water  to  the  vaporiser  of  a  suction  gas 
producer,  in  proportion  to  the  quantity  of  gas  made.  The 
feed-cup  has  two  comjiartments,  open  at  theii'  tops,  one 
of  which  is  connected  to  the  vaporiser,  and  the  other  to 
a  waste  pipe.  Water  is  supplied  to  the  feed-cup  by  a 
swinging  pipe,  which  normally  delivers  to  the  waste-pipe 
compartment,  but  delivers  to  the  other  compartment  when 
drawn  aside  by  a  rod  connected  to  a  flexible  diaphragm 
on  the  scrubber.  The  diaphragm  is  returned  to  its  normal 
position  by  a  spring  when  the  reduction  of  pressure  in  the 
scrubber  ceases. — A.  T.  L. 

Gas  producer.  H.  K.  Cowen,  Chicago,  111.,  Assignor  to 
International  Harvester  Co.  U.S.  Pat.  845,163.  Feb.  26, 
1907. 

The  gas-outlet  pipe  of  a  suction  gas  producer  has  heat- 
radiating  wings,  and  is  enclosed  in  a  casing  forming  a 
heating  chamber  for  the  air  supply.  A  partition  separates 
the  heating  chamber  into  two  compartments,  in  com- 
munication with  one  another,  so  that  the  air  is  forced  to 
take  a  circuitous  path.  A  constant-level  water-supply 
cup  is  provided  on  the  air-inlet  to  the  heating  chamber, 
and  permits  a  continuous  flow  of  water,  which  is  regulated 
by  a  needle  valve. — A.  T.  L. 

Gas  washer.     F.  E.  Bachman,  Port  Henrv,  N.Y.     U.S.  Pat. 
844,312,  Feb.  19,  1907". 

The  washer  comprises  a  vertical  cylindrical  casing  divided 
by  vertical  walls  into  a  number  of  concentric  amiular 
chambers  open  at  the  bottom  to  the  interior  of  the  casing. 
Each  annular  chamber  contains  a  spiral  shelf,  extending 
from  its  inner  wall  nearly  to  the  outer  wall.  The  dust- 
laden  gas  enters  tangentially,  passes  downwards  in 
a  spiral  course  through  the  annular  chambers,  and  leaves 
the  washer  by  a  central  uptake.  The  inner  surface  of  the 
outer  wall  of  each  annular  chamber  is  wetted  from  the  top 
in  such  a  manner  as  not  to  spray  the  gas. — A.  T.  L. 


Gas  washer. 


F.  E.  Bachman,  Port  Henrv,  N.Y. 
844,313,  Feb.  19,  1907" 


U.S.  Pat. 


A  VERTICAL  cylindrical  casing  is  provided  with  a  tangential 
gas-inlet  near  the  top,  and  a  central  uptake  for  the  gas- 
outlet  leading  from  the  lower  part  of  the  chamber.  The 
inner  surface  of  the  casing  is  kept  wetted  without  spraying 
the  gas  by  means  of  two  water-boxes  outside  the  casing, 
arranged  to  give  a  constant  head  of  water,  just  sufficient 
to  overcome  the  gas  pressure.  One  water-box  is  placed 
below  the  gas-inlet,  and  the  other  is  at  the  level  of  the  top 
of  the  gas-inlet  pipe,  and  extends  around  the  major  part 
of  the  circumference. — A.  T.  L. 

Tar  extractor  ;  Centrifugal .  W.  W.  Gore,  Beloit,  Wis., 

Assignor  to  Fairbanks,   Morse   and   Co.,    Chicago,   111. 
U.S.  Pat.  845,460,  Feb.  26,  1907. 

The  cylindrical  casing  is  divided  into  a  number  of  com- 
partments by  annular  partitions,  the  end  comjmrtments 
having  suitable  openings  for  the  inlet  and  outlet  of  the  gas. 
Each  compartment  is  provided  with  a  rotary  impeller, 
comprising  a  disc  having  radial  blades  on  both  sides, 
but  the  impeller  of  the  last,  or  gas-outlet,  compartment 
has  blades  on  the  inlet  side  only.  The  impellers  are 
mounted  on  a  common  shaft.  The  gas  passes  outward 
and  inward  over  the  impellers  in  each  com])artment, 
and  is  drawn  through  the  washer  by  the  impeller  in  the 
outlet  compartment.  There  is  a  number  of  water  jets 
at  the  top  of  each  compartment,  the  water  escaping 
through  sealed  pipes  at  the  bottom  of  the  compartments 
into  a  tank  below  the  washer. — A.  T.  L. 

Steam  and  combustion  gases  ;  Apparatus  for  producing  a 

mixture  of .     E.  Schmidt,  St.  Petersburg.     U.S.  Pat. 

845,128,  Feb.  26,  1907. 

See  Fr.  Pat.  354,724  of  1905  ;  this  J.,  1905,  1103.— T.  F.  B-    j 


Gas   ptirifi/ing   m,alerials  ;  Process   of   revivifying   . 

H.  L.  Dohertv,  Madison,  Wis.     U.S.  Pat.  843,524,  Feb.  5, 

1907. 

The  spent  oxide  is  re-oxidised  by  a  regulated  current  of  air 
diluted  with  indifferent  gases,  the  temperature  not  being 
allowed  to  rise  above  120°  F.,  by  the  following  process: 
A  quantity  of  an  indiff'erent  gas  is  passed  through  the 
oxide  in  a  closed  circuit,  and  the  gas  is  gradualh'  replaced 
by  air  in  inverse  proportion  to  the  tendency  of  the  oxides 
to  rise  in  temperature.  The  gas-circuit  initially  includes 
a  cooler  ;  the  oxidation  is  completed  by  the  final  circula- 
tion of  pure,  warm  air. — A.  T.  L. 

Carbide  ;  Process  of  utilising  marl,  making .     H.  L. 

Hartenstein.     U.S.  Pat.  844,018,  Feb.  12,  1907.     XL4., 
page  417. 

Mantles  for  incandescent  gas  lighting  ;  Process  for  producing 

.     J.  A.  E.  H.  Boullier,  Paris.     U.S.  Pat.  844,849, 

Feb.  19,  1907. 

See  Fr.  Pat.  323,959  of  1902  ;  this  J.,  1903,  487.- T.  F.  B. 

Luminant  for  electric  lamps  ;  Manufactvre  of .     J.  A. 

Heany,  York,  Pa.     U.S.  Pat.  842,546,  Jan.  29,  1907. 

A  filament,  consisting  throughout  of  substantially  pure 
metallic  titanium,  and  stable  at  an  efficiency  at  which  a 
carbon  or  titanium-carbon  filament  rapidly  disintegrates, 
is  formed  by  passing  an  electric  current  through  a  filament 
of  titanium  nitride  in  a  vacuum.  The  current  dissociates 
the  nitride,  and  causes  the  metal  to  sinter  and  shrink  into 
a  dense,  homogeneous,  shiny  filament. — A.  T.  L. 

Luminant  in  electric  incandescence  lamps.     F.  M.  F.  Cazin, 
Hoboken,  N.J.     U.S.  Pat.  844,778,  Feb.  19,  1907. 

The  filament  consists  of  a  core  made  from  an  alloy  of 
metals  of  the  ruthenium-osmium  class,  a  concentric 
adhering  layer  of  rare  metals  having  less  affinity  for 
oxygen  than  the  metals  of  the  core,  and  an  outer  layer 
of  the  oxides  of  the  rare  metals. — A.  T.  L. 

Carbo7is   of   arc-lamps ;  Process   for    utilising   waste   en/is 

of .     R.  Peters,  Heidelberg,  Germany.     U.S.  Pat. 

845,256,  Feb.  26,  1907. 

See  Ger.  Pat.  158,151  of  1904  ;  this  J.,  1905,  742.— T.  F.  B. 
French  Patents. 

Briquettes  of  anthracite,  coaldust,  coke,  lignite,  d-c,  for 
industrial  and  domestic  heating.  F.  Gaertner.  Fr.  Pat. 
371,275,  Jan.  17,  1906. 

The  powdered  fuel  is  mixed  cold  with  icica  (a  genus  of 
resin-yielding  trees)  and  a  nitrate,  the  mixture  being 
afterwards  heated  and  pressed  in  moulds. — C.  S. 

Briquettes,  anthracite  ;  Manufacture  of .     A.  Bienaime 

and  A.  Requier.  Fr.  Pat.  371,417,  Jan.  22,  1906. 
To  obtain  a  binding  medium  having  the  same  rate  of 
combustion  as  the  anthracite  employed,  pitch  is  incorpor- 
ated with  coking  coal  {e.g.,  10  per  cent,  of  the  former  and 
15 — 30  per  cent,  of  the  latter),  a  little  tar  or  heavy  oil 
being  added,  if  necessary,  to  facilitate  mixing.  The 
briquettes  are  subjected  to  a  process  of  distillation  at  a 
constant  temperature  of  800° — 900°  C,  whereby  the  coal 
is  coked,  and  a  hard,  uniformly  burning  product  is  obtained. 
Lime,  magnesia,  &c.,  may  be  incorporated  with  the  mass, 
in  order  to  lower  the  fusing  point  of  the  ash  constituents. 

— C.  S. 

Fuel,  artificial ;    Manufacture  of .     Composite  Fuel 

Syndicate,  Ltd.     Fr.  Pat.  371,496,  Nov.   14,   1906. 

Powdered  coal  is  thoroughly  mixed  with  magnesia 
cement,  formed  of  a  mixture  of  chloride,  hydroxide,  and 
carbonate  of  magnesium,  and  heated  with  or  without  the 
addition  of  lime  and/or  clay.  The  resulting  mass  is 
then  mixed  with  a  quantity  of  prepared  oil  and  water,  and 
formed  into  briquettes.  The  oil  and  water  are  first  mixed 
and  heated  separately  from  the  coal  dust,  and  the  oil  is 
previously  treated  with  sulphur  chloride  or  other  suitable 
reagent  to  increase  its  density  and  viscosity. — W.  H.  C. 
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Cott-oreit :    Vertical  .  with  arrangement  for  the  with- 

drutrxd  of  the  bit -prod  nets,  ami  haring  thi  wallif  heated  bi/ 
BiiHJffHbunterk  R.  Barlon.  Fr.  Pat.  371.53S,  Nov.  1(5, 
190«i  Under  Int.  Coiiv..  Feb.  i).  1«HH>. 
The  claim  is  for  a  8eries  of  vertical  coking  chambers 
«rrani:^^l  in  two  jviralUl  rows  with  a  .-ipju'e  or  passape 
lH-twt«en.  The  ovens  are  heated  by  combustion  chambers 
divided  into  vertical  prouivs  by  horizontal  ])artitions, 
and  provided  with  damix^rs.  '  these  chambers  being 
disposer!  l>et\veen  each  i>air  of  ovens,  and  provided 
with  Hansen- burners  on  the  side  next  the  passage. 
The  latter  L*  covertnl  over  and  is  situated  over  the  waste- 
gas  Hue,  so  that  it  acts  as  a  ]>n>heater  for  the  air  antl  gas, 
which  Ls  brought  fronj  the  purifying  jilant  by  mains  i)assing 
longitudinally  along  the  upjx'r  portion  of  the  passage, 
and  having  "vertical  distributing  pipes  to  the  burners, 
which  are  arranged  in  a  vertical  series  corresponding  to 
the  horizontal  j>artitions.  The  coal  is  charged  into  the 
top  of  the  ovens,  and  the  coke  withdrawii  from  below. 
The  heatini;  is  uniform  horizontally,  but  increases  pro- 
gressively downwards,  so  that  the  lower  layers  of  coal  are 
coked  first,  and  the  products  of  carbonisation  which  leave 
the  ovens  at  the  top  are  not  decomposed  by  coming  into 
contact  with  highly  heated  coke. — \\'.  H.  C. 

Cofc-oirn  ,•     Sectional    hearth  for formed  of  frames 

filled  irith  stamped  earth.     Soc.    D.   C.   Otto  und   Co., 

G.m.b.H.     Fr.  Pat.  372,054,  Dec.  3,  1906. 

The  floor  or  hearth  of  the  coke-oven  is  formed  of  frames 

filled  in  with  stamjied  earth  and  arranged  in  a  series  of 

"ike  stages.     The  latter  are  so  placed  that  the  lowest, 

extends  to  the  rear  end  of  the  oven,  can  be  with- 

:i  first.       Each  stage  passes  under  the  one  above  and 

\  ided  with  a  projecting  piece  which  engages  with  a 

>r  projection  at  the  other  end  of  the  lower  side  of  the 

situated  immediately  above,  so  that  one  stage    is 

•     irawn   after  the   other.     Ordinarily   the   stages   are 

kept  in  position  by  bolts  which  are  withdrawn  when  it  is 

desired  to  draw  out  the  stages. — W.  H.  C. 

Ga*fou/t  mixtures  for  lightivg,  heating,  and  motive  power  ; 

Production    and    purification     of .     P.     Sabatier. 

Fr.  Pat.  37 1. 703.  Jan.  30,  1906. 

The  process  consists  in  distilling  combustible  solids  or 

li'fuid".  or  a  mixture  of  both,  in  the  presence  of  steam  in 

.-':   h  a  way  as  to  obtain  a  maximum  yield  of  illuminating 

'  ■•n-tituents  ;     treating    the    purified    gas    with    metallic 

<  ojpjiTT    at    fiV)'    C..    whereby    the    hydrogen    content    is 

m'T'-ased  ;     treating   with    powdered    or   reduced   nickel, 

cobalt,  or  iron  at  .VKf  C,   in  order  to  convert  carbonic 

oxide    into    methane    and    liberate    hydrogen    from    the 

:"        ■ — >.::  constituents;    and   finally  removing  carbon 

"pecial  means.     The  first  stage  of  the  process 

I  out,  for  example,   in  a  coke-oven   heated    by 

produrer  gas  ;    the  carbonising  chamber  has  a  perforated 

and    inclined    false    bottom    beneath    which    tar,    &c.,    is 

•[>rayed    by    superheated    steam.     The    coke    formed    is 

tran^fcrrM  to  a  cooling  chamber,  and  hot  water  sprayed 

on  it,  the  water-gas  jiajtsing  into  the  carbonising  chamber. 

The  dilution  of  the  volatile  products  from   the  coal,  tar, 

Ac.  With  water-gas  increases  the  yield  of  illuminating  gas 

Mwl  ammonia.     The  gas   prwluced  in   this  way  contains 

2.">  In  3«»  jfT  cent,  of  carbonic  oxide.     It  is  purified  in  the 

rier.   and   finally  washed  with  water  at   00"  C. 

thf-n  jiass^d    through    copper   turnings  in  an 

:.,.,-....:..    maintained   at   about   C.'jO'   C.    by    waste   heat 

from  the  coke  oven.     Ethylenic  compounds  arc  decom- 

poMcd  a*  follows  :-f'„H4 -f'jHj-t-Hj,  and  the  acetylene 

and    alliefl    hydrf>carbont    yield    benzene,    methane, '  &c., 

•olid   rarUm.   and   free   hydrogen.     The  carbon   liberated 

*    '  vaf^iir  taken  up  in  the  final  washing, 

i  carbon  dioxide.     The  gas  is  then 

t.  ii.iK.rature   with   reduced   copfjcr  ; 

■  thylenie  compounds  is  reduced, 

rted  into  methane,  and  carbon 

•'<i  mtotarb'm  monoxide  by  the  reaction: 

•  H,0.     The  tras  now  consists  of  a  mixture 

*'    '  --1    .   ,     oxide,   carbon   dioxide. 

-.     pyrogenetic     jiroducts 

.       ,  .  racene,  and  a  considerable 

qoaotity  at  water  rapour.     '("hi»  gas,  containing  about 


50  per  cent,  of  hydrogen,  after  treatment  with  nickel, 
cobalt,  or  iron  at  500°  C,  consists  principally  of  ethane 
and  other  illuminants,  methane,  hydrogen,  and  carbon 
dioxide.  The  latter  is  removed  by  the  use  of  one  or  more 
of  the  following  processes  :  absorption  by  alkali  carbonates 
or  slaked  lime,  freezing  out  by  means  of  a  liquid  air 
machine,  absorption  by  wood-charcoal  at  a  suitable 
temperature,  or  by  diffusion.  The  lighting  power  is 
greater  if  the  gases  are  passed  more  quickly  through  the 
copper  and  the  nickel,  cobalt,  or  iron. — A.  T.  L. 

Carhurcttcd  air ;    Apparatus  for  the  production  of . 

W.   von  Dulong.     First  Addition,  dated  Nov.  2,  1906, 
to  Fr.  Pat.  371,005,  Oct.  31,  1906. 

Two  additional  forms  of  apparatus  are  described,  adapted 
for  carburetting  cold  air  with  heavy  oils.  The  perforated 
plates  are  but  slightly  inclined  to  the  horizontal,  and  arc 
not  more  than  2-5  mm.  apart.  In  one  form,  flat  rect- 
angular ]ilatcs  slope  upwards  towards  the  air  inlet;  in 
the  other  form,  the  plates  are  of  zig-zag  section,  sloping 
alternately  upwards  and  downwards  towards  the  air 
inlet.  The  perforations  are  vertical,  and  the  air  y>asscs 
through  the  perforations  as  w^ell  as  between  the  plates. 

—A.  T.  L. 

Motive  fluid  for  closed  cycle  combustion  motors  ;  Prepara- 
tion of  n  — - — .  P.  Winand.  First  Addition,  dated 
Nov.  6,  1906,  to  Fr.  Pat.  363,021,  Feb.  6,  1906. 

See  Eng.  Pat.  24,818  of  1906  ;  this  J.,  1907,  143.— T.  F.  B. 

Gas    generator.     M.     D.     Charlouis.     Fr.    Pat.     371,917, 
Nov.  6,   1906. 

The  gas  generator  and  scrubber,  which  are  closed  by  water 
seals  at  their  lower  ends,  are  connected  together  near  their 
lower  ends  by  means  of  a  pipe  or  chamber  through  which 
the  gas  flows  from  the  generator  to  the  scrubber. — H.B. 

Gasifying  oils  ;  Apparatus  for .     L.  Kurzer.     Fr.  Pat. 

371,659,  Nov.   10,   1906.     Under  Int.  Conv.,  Nov.  30, 

1905. 
The  apparatus  is  suitable  for  heavy  oils  and  comprises 
two  cylindrical  drums  rotating  on  horizontal  axes.  The 
carburetting  drum  contains  a  number  of  concentric  tubes 
which  rotate  as  a  whole  w  ith  the  casing.  These  tubes  are 
covered  with  absorbent  material  such  as  cloth,  and  are 
kept  wetted  by  the  carburetting  liquid  in  the  lower  part 
of  the  drum.  The  air  enters  through  a  filter  on  the  hollow 
tnmnion  of  the  drum,  passes  longitudinally  between  the 
tubes,  and  then  through  the  other  hollow  trunnion  to  the 
purifying  drum,  in  which  gasification  is  completed.  This 
drum  consists  of  a  smaller  cylinder  packed  with  fibre,  as  far 
as  possible,  in  distinct  vertical  layers.  The  tw^o  drums  may 
be  in  a  common  fixed  casing,  the  concentric  tubes  and  the 
chamber  packed  with  fibre  being  mounted  on  the  same 
shaft.— A.  T.  L. 

Gas  and  air ;    Process  for  obtaining  a  mixture  of  of 

constant  composition.  Akt.-Ges.  f.  Selasbeleuchtung. 
Fr.  Pat.  371,555,  Nov.  17,  1906.  Under  Int.  Conv., 
Nov.  23,  1905. 

See  Eng.  Pat.  25,596  of  1905  ;  this  J.,  1907,  41.— T.  F.  B. 

Hydrogen  ;  Production  of  pure by  means  of  water- 
gas.  A.  Frank.  Fr.  Pat.  371,814,  Nov.  26,  1906. 
VII.,  page  408. 

Suction    gas-producer.     L.     Bought.     Fr.    Pat.     372,040, 
Dec.   1,   1906. 

The  main,  upj)er  portion  of  the  producer  is  lined  with 
refractory  material ;  the  lower  portion,  which  is  of  inverted 
truncated-conical  form,  is  constructed  of  metal  and  bears 
on  its  exterior  a  series  of  gutters,  into  which  water  flows 
from  an  annular  heating  (diamber  arranged  round  the  u])j)«'r 
part  of  the  combuKticm  chamber.  The  air  s\ijt])ly  is 
directed  over  the  surface  of  the  gutters  on  its  way  to  the 
lower  end  of  the  producer  (which  is  enclosed  within  a 
water-sealed  ash-box)  ;  the  evaporation  of  the  water 
from  the  gutters  thus  kcejjs  the  conical  metallic  piece 
cool,  preventing  the  adhesion  of  clinker,  and  also  furnishes 
the  requisite  supply  of  steam.     The  lower,  contracted  end 
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of  the  fuel  hopper,  •which  surmounts  the  producer, 
extends  downwards  into  the  combustion  chamber  through 
the  central  annular  opening^in  the  water-heating  chamber  ; 
there  is  thus  left,  between  the  chamber  and  the  end  of 
the  hopper,  an  annular  space  through  which  the  hot 
producer  gas  flows  on  its  way  to  the  scrubber,  and  its  heat 
is  partly  transferred  to  the  water  in  the  chamber.  The 
water-inlet  valve  to  the  scrubber  is  connected  to  a  flexible 
diaphragm  device,  which  at  each  suction  stroke  of  the 
engine  opens  the  valve  and  admits  a  regulated  quantity 
of  water  into  the  scrubber.— H.  B. 

Gases  ;  Industrial  separation  of hy  the  novel  applica- 
tion of  a  physical  property.  A.  Jouve  and  G.  Gautier. 
Fr.  Pat.  372,045,  Dec.  3,  1906. 

The  process  is  based  on  the  difference  of  molecular  vis- 
cosity of  the  gases  and  upon  the  greater  or  less  rapidity 
with  which  they  pass  tlirough  narrow  orifices.  It  is 
applied  particularly  to  the  separation  of  poisonous  carbon 
monoxide  from  gaseous  mixtures.  The  impure  mixture 
of  gases  is  caused  to  pass  through  a  pipe  or  conduit,  the 
whole  or  a  portion  of  the  sides  of  which  are  formed  of 
porous  materials  or  are  perforated  with  fine  holes.  The 
impurities  pass  through  the  porous  partition  into  another 
conduit  arranged  behind,  the  impurities  and  the  purified 
gas  being  collected  separately. — W.  H.  C. 

Nitrogen  and  sulphur ;    Process  for  extracting from 

spent  gas-purifying  material.     Les  Fils  de  A.  Derome. 
Fr.  Pat.  372,099,  Dec.  4,  1906. 

Electric  incandescence  lamps.  The  Westiaghouse  Metal 
Filament  Lamp  Co.,  Ltd.  Fr.  Pat.  371,557,  Nov.  17, 
1906. 

Ix  order  to  prevent  the  crystallisation  and  weakening 
of  the  filament,  which  occur  after  a  few  hours'  use  when 
pure  tungsten  or  molybdenum  have  been  employed, 
there  is  incorporated  with  the  paste  of  tungsten  or 
molybdenum  (made,  for  example,  from  the  dioxide  or 
trioxide  with  ammonia,  amines,  or  benzidines),  a  small 
quantity  of  an  oxide,  oxalate,  nitrate,  or  the  like  of  the 
rare  earth  metals,  thorium,  zirconium,  cerium,  lanthanum, 
and  erbium.     The  paste  is  then  formed  into  filaments. 

— H.  B. 

Incandescence  electric  lamps  ;    Leading-in  wires  for . 

S.  0.  Cowper-Coles.     Fr.  Pat.  371,613,  Nov.  19,  1906. 
Under  Int.  Conv.,  M^y  5,  1906. 

The  platinum  wire  usually  employed  for  the  leads  in 
incandescence  lamp  bulbs  is  replaced  by  a  wire  made  of 
pure  (e.g.,  electrolytic)  iron,  coated  with  aluminium  by 
passage  through  a  bath  of  molten  aluminium.  The  pure 
iron  wire  may  first  be  tinned,  before  it  is  coated  with 
aluminium.  The  object  of  the  aluminium  covering  is  to 
ensure  the  adherence  of  the  wire  to  the  glass  and  to 
protect  the  iron  from  corrosion. — H.  B. 


m.— DESTRUCTIVE  DISTILLATION, 

TAR  PRODUCTS,  PETROLEUM, 

AND  MINERAL  WAXES. 

(Continued  from  page  312.) 

Asphaltum ;     New   deposits   of .     K.    Charitschkow. 

Techn.  Westnik.,  1U07,  1,  74.     Chem.-Zeit.,   1907,  31  ; 
Rep.  116. 

Samples  of  asphaltum  from  the  Terek  district  were  found 
to  be  rich  in  bitumen.  The  material  was  insoluble  in 
alcohol  or  benzene,  but  soluble  in  chloroform  and  carbon 
bisulphide,  in  the  latter  to  the  extent  of  86-5  per  cent. 
The  bitumen  melts  at  300"^  C.  and  is  very  hard  and  brittle. 
The  asphaltum  has  the  sp.  gr.  1-2.  The  portion  soluble 
in  carbon  bisulphide  consists  of  :  carbon,  75-42  per  cent.  ; 
hydrogen,  7*86  per  cent.  ;  nitrogen,  0"06  per  cent.  ; 
sulphur,  0*888  per  cent.  ;  ash,  4-35  per  cent.  ;  and  oxygen, 
11-42  per  cent.  Asphaltum  from  the  Dead  Sea  contains 
carbon,    77-84    per    cent.  ;     hydrogen,    8-93    per    cent.  ; 


oxygen,  11-54  per  cent.  ;  and  nitrogen,  1-7  per  cent.  ; 
and,  therefore,  only  differs  to  any  considerable  extent  in 
the  percentage  of  nitrogen. — C.  S. 

Paraffin-,   Determination  of in  ozokerite  and  ceresin. 

J.  Marcusson  and  H.  Schliiter.     Chem.-Zeit.,  1907,  31, 
348—349. 

The  bituminous  and  other  impurities  ia  ozokerite  may 
be  removed  by  heating  the  crude  substance  with  con- 
centrated sulphuric  acid  to  180°  C,  as  suggested  by  Lach 
and  V.  Boyen,  the  purified  product  being  ceresin.  For 
the  detection  of  paraffin  in  ceresin  many  attempts  have 
been  made  to  obtain  solutions  richer  in  paraffin  by 
extracting  the  substance  with  alcohol,  and  to  identify 
the  paraffin  in  these  by  its  crystalline  structure  ;  but  as 
Lewkowitsch  (Technol.  u.  Analyse  der  Oele,  Fetteu.  Wachse, 

1905,  p.  660)  has  shown,  this  method  is  uncertain,  and 
only  applicable  in  the  case  of  a  large  proportion  of  paraffin. 
As  regards  the  method  of  Ulzer  and  Sommer  (this  J., 

1906,  286),  the  authors  find  that  their  limits  for  the  refrac- 
tion of  ceresin  (11-5 — 13-0)  are  too  small.  They  have 
examined  commercial  samples  with  refractions  of  17-1, 
17-7,  and  17-8  respectively,  and  have  prepared  mixtures 
containing  30  per  cent,  of  paraffin,  the  refraction  of  which 
was  13-5,  or  practically  the  same  as  that  of  the  upper 
limit  of  Llzer  and  Sommer.  The  following  quantitative 
method  is  based  upon  the  different  behaviour  of  the  two 
substances  towards  solvents,  and  upon  Graefe's  qualitative 
method  (this  J..  1903,  574,  575).  Three  grms.  of  the 
sample,  freed  from  rosin,  saponifiable  substances,  &c., 
are  dissolved  in  30  c.c.  of  carbon  bisulphide  gently  heated 
beneath  a  reflux  condenser.  The  solution  is  cooled  in 
water  at  25°  C.  (the  more  ceresin  present  the  greater  the 
turbiditv),  and  then  treated  with  300  c.c.  of  a  mixture 
of  96  per  cent,  alcohol  and  ether  (1:1)  at  25°  C.  The  pre- 
cipitate is  rapidly  separated  with  the  aid  of  a  filter- 
pump,  washed  with  25  c.c.  of  the  alcohol-ether  at  25°  C, 
and  dissolved  off  the  filter  by  means  of  hot  benzene,  the 
solution  evaporated  in  a  weighed  dish,  and  the  residue 
weighed.  Preliminary  experiments  showed  that  paraffins 
of  every  description  remained  in  solution  in  the  carbon 
bisulphide,  whereas  about  60  per  cent,  of  the  ceresin 
hydrocarbons  were  precipitated.  Hence  the  proportion 
of  paraffin  in  a  mixture  may  be  calculated  by  means  of 
the  formula  :  — 

inn         100a  5    ,cr,        „\ 

P  =  ^00-^^=-^(m-a), 

where  p  represents  the  amount  of  paraffin  and  a  the 
quantity  of  precipitate.  The  amounts  of  ceresin  pre- 
cipitated at  20°  C.  are  somewhat  higher  than  those  obtained 
at  25''  C.  From  the  (tabulated)  results  given  by  different 
samples,  the  authors  conclude  that  a  ceresin  must  be 
regarded  as  adulterated  when  the  precipitate  at  25°  C. 
is  less  than  50  per  cent,  of  the  original  substance,  whilst 
if  it  amounts  to  55  per  cent,  and  over  it  is  unquestionably 
pure.  In  the  case  of  amounts  between  50  and  55  per 
cent,  further  tests  are  required.  For  this  purpose  the 
mother  liquor  is  concentrated  by  distilling  off  part  of  the 
solvent,  and  the  resulting  precipitate  separated  from  the 
cooled  liquid.  This  process  is  twice  repeated,  so  that 
in  all  four  precipitates  are  obtained,  and  the  crystalline 
structure  and  refraction  of  these  at  90°  C.  is  determined. 
In  the  presence  of  paraffin  the  final  precipitates  are 
crystalline,  the  appearance  of  the  crystals  being  plainly 
distinguishable  from  the  slight  crystalline  lustre  of  the 
final  precipitations  from  pure  ceresins.  The  refractive 
power  shows  a  marked  decrease  between  the  first  and 
second  precipitations  in  the  case  of  mixtures  of  paraffin 
and  ceresin,  whereas  with  pure  ceresins  there  is  a  gradual 
decrease.  Moreover,  with  the  latter  the  refraction  of 
the  first  precipitate  is  only  slightly  higher  than  that  of  the 
original  substance,  whereas  in  the  case  of  adulterated 
samples  the  increase  is  very  pronounced.  Thus  a  pure 
ceresin  with  a  refraction  of  13-8  geve  a  first  precipitate 
with  a  refraction  of  14-6  and  a  second  precipitate  with 
a  refraction  of  11-0.  On  the  other  hand,  a  ceresin  con- 
taining 50  per  cent,  of  paraffin  had  a  refraction  of  7-5, 
and  yielded  a  first  precipitate  with  a  refraction  of  16-7 
and  a  second  with  6-9.  The  amounts  of  the  first  pre- 
cipitate obtained   with  pure  ceresins  are  approximately 
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the  8*mc.  cren  when  the  original  substances  differed 
widely  in  melting  ^niint  and'  refrattivo  power.  For 
example,  oeresins  ineltini;  at  OT"' — 70'  C.  and  S3' — 84°  C. 
vieldtxl  re-<>>ectivelv  W  and  t>l  ^H-r  cent,  at  2(V  C.  ;  and 
iwo  others  with  rt-fractive  powers  of  12l)  and  17-8  gave 
66  and  67  per  cent,  respectively  at  the  same  temperature. 
^  '  — C.  A.  M. 

Petroleum  :    Ttco  types  of  acid  oxidation- products  of  . 

K.  Charitschkow.     Petroleum.  1907,  2.  480—481. 

The  naphthenic  acids  from  the  alkali  sludge,  solidify  with 
difficulty,  and  can  U*  converted  into  aromatic  ethyl-, 
methvl-  and  other  esters,  viscous  glyccrides,  and  character- 
istic 'copper  salts  readily  soluble"  in  hydrocarbons,  and 
furnishing  dark  green  solutions.  They  also  give  the 
Kosenthaler  and  Koutscherow  reactions  with  vanillin 
in  acid  solution,  or  in  presence  of  sulphuric  acid 
(ketone  reaction).  The  extractibility  of  the  copper 
wdts  bv  hvdrocarbons  forms  a  characteristic  reaction 
for  these  acids,  which,  from  their  faintly  acid  properties, 
mav  also  be  regarded  as  lactonealcohols.  On  the 
other  hand,  when  petroleum  is  oxidised  by  air  in 
presence  of  alkali  (at  150'  C),  a  considerable 
quantity  of  another  series  of  acids  is  present  in  the 
undissolved  alkaline  residue,  from  which  they  can  be 
separated  bv  water  and  isolated  by  decomposition  with 
hydrochloric  acid,  followed  by  extraction  with  petroleum 
spirit,  washing,  and  concentration.  These  acids  are  very 
viscid  and  s\-rupy,  with  the  sp.  gr.  1-2  at  15'  C,  readily 
soluble  in  alcohol,  ether,  and  other  organic  solvents. 
They  can  be  distinguished  from  the  naphthenic  acids  by 
the  absence  of  the  copper  salt  reaction,  and  by  their 
solubility  in  aqueous  acetic  acid,  as  also  by  their  red  colour 
reaction'  with  caustic  soda  and  sodium  nitroprusside 
(Legal's  reaction),  and  the  absence  of  the  Kosenthaler 
reaction.  The  composition  corresponds  with  the  formula, 
C2JH27O5.  They  probably  belong  to  the  class  of 
poly  basic  ketone-acids. — C.  S. 

Oils  and  vamiiihes  ;    Beduction  of  Italian  import  duty  on 
urtain .     Bd.  of  Trade  J.,  April  1 1 ,  1907.     [T.R.] 

ky  Italian  law,  dated  24th  March,  reduces  the  import 
dntv  on  mineral,  resin,  and  tar  oils,  other  than  heavy  oils 
(Tariff  No.  8  h),  from  48  to  24  lire  per  100  kilos.  ;  and  on 
non-spirituous  varnishes  containing  mineral  oils  (Tariff 
No.  81  6),  from  40  to  30  lire  per  100  kilos.  Article  II. 
of  the  law  abolishes  the  internal  tax  established  by  the 
law  of  8th  August,  1895,  on  the  transformation  or  rectifi- 
cation of  crude  mineral  oils,  and  the  extraction  of  mineral, 
renin,  or  tar  oils  from  the  residues  of  the  distillation  of 
mineral  oils,  from  tar,  or  from  any  other  products  of  national 
origin.  By  Article  IV.,  the  rate  of  the  restitution  of  duty 
paid  on  mineral  oils  employed  in  national  factories  for 
the  extraction  of  salts  of  quinine  is  reduced  to  2'75  lire 
for  each  kilo,  of  salts  of  quinine,  &c.,  exported. 
The  date  on  which  the  law  is  to  come  into  force  will  be 
determined  by  royal  decree. 

EsousH  Patents. 

Petrnlrum  or  other  minf.ral  oils  ;    Process  for  the  solidi- 

fieation  of ,  and  the.  trans  formation  of  the  solidified 

hifdrocarhon  into  srtap.     V.  J.  Kuess,  Tunis.     Eng.  Pat. 
14.568.  June  2fi,  HK)6. 

8n  Fr.  Pat.  .367.449  of  1006  ;  this  J.,  1906,  1 141.— T.F.B. 

Peirrjeum    residues  for  rytmbttstion  in  a  fvrnace  and  for 
ike  pTfjdurtion  of  eoke  or  carbon  ;    Method  of  and  means 

for    utilising    .     V.     Kridlo,    Pragiie.     Eng.     Pat. 

24,192,  Oct.   3^),   !9f)6. 

T""-    r..,.iii.^^    freed    from   gas,   are    mcltefl,    with    partial 
,    on    a    wide- m»f bed    grating    by    a    separate 
!  t  they  drop  thrrnigh  the  grating  in  the  form  of 

Dtaiat  ttlco,  which  fall  down  from  the  grating  by  their  own 
weight  f/r  the  effect  of  external  »<haking.  A  second 
gratrr..  '      provi<lfd,   underneath   the   first,   and   on 

thw   ■  rnaji«i    will    I*   f omfil<t«-iy   f okcd    or   car- 

boom;'.  .'  IS  f/ushed  down  info  th<-  firr-,  nr  removed 

from  the  »ppar»tat. — C  8- 


United  States  Patents. 

Distilling  apparatus  [for  ga^-liquor],     H.   A.   Abendroth, 
Berlin,  Germany.     U.S.  Pat.  843,318,  Feb.  5,  1907. 

The  claim  is  for  an  ammonia  still  so  arranged  that  the 
gas-liquor  is  preheated  in  a  fore-warmer  by  the  waste- 
liquor  from  the  still.  The  warmed  liquor  then  passes 
through  a  decomposer,  where  it  is  further  heated  by  the 
gases  coming  from  the  main  still  without  coming  into 
actual  contact  with  them.  The  gases  from  the  decomposer 
are  caused  to  bubble  through  a  small  column  placed  above 
the  decomposer  and  fed  with  cold  gas-liquor.  The 
ammonia  is  retained  by  and  passes  on  with  the  liquor  to 
the  fore-warmer  and  the  uncondensed  gases  escape. 
The  liquor  flows  from  the  decomposer  to  the  still  proper, 
where  the  ammonia  is  driven  off  and  conducted  to  a 
condenser. — W.  H.  C. 


Wood-still   retort.     H.  Copilovich,   Hinckley,  Minn. 
Pat.  840,753,  Jan.  8,   1907. 


U.S. 


Referring  to  the  figure,  1  is  the  retort  surrounded  by 
brickwork,  2,  and  with  foundation  brickwork,  3.  At  the 
bottom,  7,  of  the  retort,  there  is  a  neck,  10,  surrounded 
by  a  cooling  chamber,  11.  The  cooling  fluid  enters  the 
chamber  at  12,  and  leaves  by  the  pipe,  13  ;  8  is  the 
bottom  of  the  cooling  chamber,  and  9  the  joint  where 
the  cooling  chamber  is  bolted  on  to  the  retort.  The 
retort  is  charged  at  the  manhole,  6,  and  the  vapours  and 
tar  escape  at  14 ;  5  is  a  pipe  to  lead  away  permanent 
gas.— C.  E.  F. 

Wood  ;    Process    of    "  distilling " .     C.  S.   Hammatt, 

Jacksonville,  Fla.     U.S.  Pat.  843,599,  Feb.  12,  1907. 

The  wood  is  caused  to  travel  in  a  thin  layer  through  a 
series  of  chambers  or  retorts  provided  with  conveyors. 
A  current  of  wood-gas  or  other  inert,  non-oxidising  gas 
is  caused  to  pass  over  the  wood  in  each  chamber.  The 
gas  passes  successively  through  a  heater,  the  retort,  a 
condenser,  and  back  to  the  heater.  Each  current  of  gas 
is  of  increasingly  higher  temperature.  That  which  passes 
first  over  the  wood  is  only  sufficiently  heated  to  distil 
off  the  turpentine  and  other  oils  without  decomposing 
them,  whilst  in  the  later  stages  the  gas  is  heated  so  strongly 
as  to  cause  destructive  distillation  of  the  wood.  Each 
successive  retort  is  isolated,  and  the  volatile  products 
are  condensed  and  collected  separately. — W.  H.  C. 

Pyroligneous   acid ;     Process   of   purifying .     J.    R. 

Garroway,  Glasgow.     U.S.  Pat.  844,860,  Feb.  19,  1907. 

See  Eng.  Pat.  6798  of  1905  ;   this  J.,  1906,  477.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

(Continued  from  page  314.) 

].6-Dihydrozyanthraquinonc.     O.  Frobenius  and  E.  Hepp. 

Ber.,  1907,  40,  1048—1051. 
1.6-DiHyDROXyANTHRAQUiNONE  is  obtained  by  treating 
«-nitroanthraquinonesulphonic  acid  with  sodium  meth- 
oxide  to  form  sodium  methoxyanthraquinonesulphonate, 
heating  the  latter  with  10  parts  of  sulphuric  acid  of  60"  B. 
for  li  hours  at  120°  C,  adding  sodium  chloride  to  separate 
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the  sodium  salt  of  a-hydroxyanthraquinonesulphonic  acid 
and  heating  the  same  with  calcium  hydroxide  under 
pressure  at  195°  C.  for  12  hours.  The  melt  is  then  dis- 
solved in  water,  precipitated  with  hydrochloric  acid,  and 
the  precipitate  recrystallised  from  glacial  acetic  acid. 
1.6-DihydTOxyanthraquinone  obtained  in  this  manner 
forms  orange-yellow  needles,  melting  at  271° — 272°  C. 
It  is  readily  soluble  in  benzene  and  alcohol,  and  gives 
a  vellow  solution  with  ammonia  or  dilute  alkalis.  Its 
solution  in  concentrated  sulphuric  acid  has  a  reddish- 
yellow  colour.  Oxidation  with  potassium  nitrate  and 
sodium  hydroxide  under  pressure  leads  to  the  formation 
of  flavopurpurin. — T).  B. 

Indigo,  Java ;  The  occurrence  of  isatin  in,  some  sam-ples  of 

.     A.    G.    Perkin.     Chem.    Soc.    Proc,    1907,    23, 

30—31. 

DuBiNG  the  examination  of  samples  of  Java  indigo  rich 
in  indirubin,  for  yellow  colouring  matter  (Proc,  1904,  20, 
172)  by  extraction  with  sodium  carbonate  solution  and 
isolation  of  the  products  from  the  neutralised  liquid  with 
ether,  there  was  obtained,  in  addition  to  kampherol,  a 
small  amount  of  substance  crystallising  from  benzene  in 
orange  needles,  melting  at  200°.  This  gave  the  thiophen 
reaction,  and  was  found  to  consist  of  isatin.  The  quantity 
present  was  exceedingly  small,  and  in  many  other  samples 
it  appeared  to  be  absent,  but  the  point  is  interesting,  as  it 
indicates  that  the  formation  of  indirubin  during  the  manu- 
facture of  natural  indigo  follows  the  well-known  synthesis 
of  Baeyer  (Ber.,  1881,  14,  1745).  Indirubin  appears  to  be 
most  readily  formed  when  the  fermented  plant  extract  is 
oxidised  under  slightly  alkaline  conditions,  and  in  these 
circumstances  the  oxidation  of  a  portion  of  the  indoxyl 
to  isatin  would  appear  to  be  facilitated. 

English  Patents. 

Disazo  dyestuffs  ;  Manufacture  of .     R.  B.  Ransford. 

Upper  Norwood.  From  L.  Cassella  und  Co.,  Frankfort- 
on-Maine,  Germany.     Eng.  Pat.  5244,  March  3,  1906. 

The  product  of  condensation  of  m-aminobenzaldehyde- 
bisulphite  and  1.2-diamino-5-naphthol-7-sulphonic  acid 
(prepared  as  described  in  this  J.,  1907,  15)  is  dissolved  with 
addition  of  sodium  carbonate,  and  the  diazo  solution  from 
9-3  kilos,  of  aniline  is  added.  The  product  is  separated, 
mixed  w  ith  water  and  50  kilos,  of  hydrochloric  acid  (21°  B. ), 
cooled  to  0°  C.  and  7-1  kilos,  of  sodium  nitrite  gradually 
added,  and  the  whole  allowed  to  stand  at  0°  C.  The 
diazo-compound  is  then  poured  into  a  cold  alkaline 
solution  of  25  kilos,  of  2.6-naphtholsulphonic  acid.  The 
resulting  disazo  dyestuff  dyes  unraordanted  cotton  scarlet- 
red  shades,  which  are  fast  to  light  and  washing,  and  resist 
the  action  of  acids.  The  same  dyestuff  is  produced  if  the 
diazobenzene  solution  be  added  after  the  combination  with 
the  naphtholsul phonic  acid,  instead  of  before. — J.  C.  C. 

Dyestuffs ;  Manufacture    of    azo .     P.    A.    Xewton, 

London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  9264,  April  19,  1906. 

See  Fr.  Pat.  365,415  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 

Thionaphihene  ;  Manufacture  of  derivatives  of .  G.  W. 

Johnson,  London.  From  Kalle  und  Co.,  Biebrich  on 
Rhine,  Germany.     Eng.  Pat.  11,173,  May  12,  1906. 

SEEFr.  Pat.  366,61  lof  1906  ;  this  J.,  1906,  1038.— T.  F.  B. 

Thio-indigo  Red  ;  Manufacture  of  leuco-compound  of . 

G.  W.  Johnson,  London.  From  Kalle  und€o.,  Biebrich 
on  Rhine,  Germany.     Eng.  Pat.  11,479,  May  16,  1906. 

SEEFr.  Pat.  366,613  of  1906  ;  this  J.,  1906,  1038.— T.  F.  B. 

Colouring  matters  containing  sulphur  [Thioindigo  dyestuffs]  ; 

Manufacture  of ,  and  of  the  leuco-com pounds  thereof. 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  14,192,  June  20,  1906. 

See  Fr.  Pat.  367,709  of  1906  ;  this  J.,  1906,1143.— T.  F.  B. 


Compounds  containing  sulphur  [Leucothioindigo  dyestuffs]  ; 

Manufacture  of  .     J.  Y.  Johnson,  London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  17,559,  Aug.  3,  1906. 

See  Addition  of  Aug.  16,  1906,  to  Fr.  Pat.  367,709  of  1906  ; 
this  J.,  1907,  89.— T.  F.  B. 

Dyestuffs  ;  Manufacture  of  new  greenish-blue -.     A.  G. 

Bloxam,  London.  From  L.  Durand,  Huguenin  and  Co., 
Basle,  Switzerland.  Eng.  Pat.  21,949,  Oct.  4,  1906. 
When  gallocyanines,  obtained  by  the  action  of  nitroso- 
dialkylanilines  on  gallic  acid  and  its  derivatives,  are 
condensed  with  aromatic  diamines  having  at  least  one 
amino-group  free  (such  as  dimethyl-  or  diethyl-p-pheny- 
lenediamine,  m-phenylenediamine.  &c.),  new  dyestuffs 
are  obtained  which  are  fast  to  fulling  and  to  chlorine. 
These  dyestuffs  are  only  sparingly  soluble  in  water,  but 
may  easily  be  converted  by  chemical  reducing  agents  or 
electrolysis  into  the  corresponding  leuco-compounds,  which 
are  much  more  soluble,  and  may  be  fixed  under  better 
conditions,  whether  by  dyeing  or  printing. — J.  C.  C. 

Dyestuffs  ;  Manufacture  of  black  mordant  azo .    H.  H. 

Lake,  London.  From  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort,  Germany.     Eng.  Pat.  25,847,  Nov.  15,  1906. 

See  U.S.  Pat.  839,489  of  1906  ;  this  J.,  1907,  250.— T.  F.  B. 
United  States  Patents. 

Dyestuff;  Blue   sidphur   [sulphide] and   process   of 

making  same.  A.  L.  Laska  and  G.  List,  Offenbach, 
Assignors  to  Chem.  Fabr.  Griesheim-Elektron,  Frank- 
fort, Germany.     U.S.  Pat.  841,877,  Jan.  22,  1907. 

See  Eng.  Pat.  6198  of  1906  ;  this  J.,  1906,  585.— T.  F.  B. 

Dyestuff  ;  Green  sulphur  [sulphide] .       A.  L.  Laska, 

Offenbach,  Assignor  to  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort,  Germany.      U.S.  Pat.  843,156,  Feb.  5,  1907. 

See  Eng.  Pat.  23,864  of  1906  ;  this  J.,  1907,  194.— T.  F.  B. 

Dyestuff;  Red    tetrazo .     H.     Witter,     Leverkusen, 

Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elber- 
feld, Germany.     U.S.  Pat.  842,048,  Jan.  22,  1907. 

See  Fr.  Pat.  370,265  of  1906  ;  this  J.,  1907,  251.— T.  F.  B. 

Dyestuff ;  Azo .     0.  Dressel  and  M.  Kahn,  Assignors 

to  Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  843,077,  Feb.  5.  1907. 

See  Fr.  Pat.  365,415  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 

Dyestuffs;  Azo .     M.   Kahn,   R.   Kothe,  O.   Dressel, 

and  A.  Ossenbeck,  Assignors  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  German  v.  U.S.  Pats. 
843,137,  843,149,  and  843,756,  Feb.  5  and  12,  1907. 

See  Fr.  Pat.  367,504  of  1906  ;  this  J.,  1906,  1143.— T.  F.  B. 

Dyestuff  ;  Black  azo and  process  of   making  same. 

K.  Hagemann  and  0.  Stange,  Leverkusen,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germanv. 
U.S.  Pat.  843,808,  Feb.  12,  1907. 

See  Fr.  Pat.  364,004  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 

Anthracene  derivative.     K.  Thun,  Assignor  to  Farbenfabr. 

vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany.     U.S.  Pat. 

844,835,  Feb.   19,  1907. 
See  Fr.  Pat.  371,219  of  1906;  this  J.,  1907,  251.— T.  F.  B. 

Gallic  compounds  and  alkyldiaminoarylthiosul phonic  acids, 

<tc.  ;  Leuco-products  from .     C.  de  la  Harpe  and 

R.  Burckhardt,  Assignors  to  Dye  Works,  formerly 
Durand,  Huguenin  et  Cie.,  Basle,  Switzerland.  U.S. 
Pat.  842,303,  Jan.  29,  1907. 

See  Eng.  Pat.  20,397  of  1906  ;  this  J.,  1907,  44.— T.  F.  B. 

Gallocyanines  and  aromatic  amines;  Leuco  derivatives  of 

,  and  a  greenish-blue  dyestuff,  and  process  of  making 

same.  H.  Loretan,  Assignor  to  Dye  Works,  formerly 
L.  Durand,  Huguenin  et  Cie.,  Basle,  Switzerland. 
U.S.  Pats.  844,155  and  844,156,  Feb.  12,  1907. 

See  Eng.  Pat.  21,949  of  1906  ;  preceding  these.— T.  F.  B, 

s  2 


404 


Cu  IV.— COLOURING  MATTERS  &   DYESTUFFS. 


[April  30,  1907. 


DytMuff  :  Azo ,  and  pn^ess  of  mating  same.    W.  Herz- 

berg.  Assignor  to  Act.  Ges.  f.  Anilinfabr..  Berlin.  U.S. 
P*t.  S42.548.  Jan.  29.  1907. 

DiAXisiDiNKDisn-rHOMC  acid  is  diazotised,  and  the  diazo- 
conipound  is  combined  with  /3-na])hthol.  The  resulting 
dyestuff  dyes  wool  direct  from  an  acid  bath  dear  red  shades, 
which  are  fast  to  washing  and  milling. — J.  C.  C. 

Indigo    colouring    matte rg ;    Process    of    redticing . 

R  Wimmer.  .Assignor  to  Badische  Anilin  und  Soda 
Fabrik.  I.udwigshafen  on  Khine,  Germany.  U.S.  Pat. 
S43.5t)«i.  Feb.  5.  li>OT. 

S«K  Addition  of  Julv  5.  1905,  to  Fr.  Pat.  348.360  of  1904  ; 
this  J..  li)05.  1223.— T.  F.  B. 

Anthracene  dyeMuff  :  Process  of  making  an .     R.  Bohn, 

Mannheim.  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
I.udwigshafen  on  Rhine.  Germany.  U.S.  Pat.  844,914, 
Feb.  Ty.  1907. 

Skb  Eng.  Pat.  17.242  of  1905  ;  this  J.,  1905, 1298.— T.  F.  B 

Antkraquinone  compounds  [L>ianlhraquinoni/ls]  ;•  Process  of 

preparing  .     R.   H.  Scholl.   Karlsruhe,  and  M.  A. 

Kunz.  Mannheim.  Assignors  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine.  U.S.  Pat.  845,129, 
Feb.  26.  1907. 

See  Fr.  Pat.  357,239  of  1905  ;  this  J.,  1906,  66.— T.  F.  B. 

DyeMuff ;  Monoazo  .  and  process    of    making  same. 

T.  Kroeber.  .Assignor  to  Society  of  Chemical  Industry  in 
Baele,  Switzerland.     U.S.  Pat."844,814,  Feb.  19,  1907. 

The  nitroamino-a-naphtholsulphonic  acid  obtained  by 
reduction  of  Xaphthol  Yellow  S,  is  diazotised  and  combined 
with  /3-naphthol.  The  resulting  dyestuff  dissolves  in 
water  to  a  bluish-black  solution,  becoming  violet  on 
addition  of  ammonia,  and  in  concentrated  sulphuric  acid 
to  a  violet- blue  to  blue  solution.  It  dyes  unmordanted 
wool  in  blue- black  tints,  which  become  deep  brownish- 
bUck  on  chroming. — A.  S. 

Sulphide   dyestuffs  from    waste   dye   liquids   and  washing 

liquids  ;  Apparatus  for    recovering .     J.    Schmitt, 

Belfort,  France.     U.S.  Pat.  845,013,  Feb.  19,  1907. 

Sbe  Eng.  Pat.  1 1.317  of  1904  ;  this  J.,  1905,  330.— T.  F.  B. 
French  Patents. 

lakes  derived  from  monoazo  dyestufjs  ;   New  series  of , 

and  process  for  their  manufacture.  Act. -Ges.  f.  Anilin- 
fabr. First  Addition  dated  Jan.  19,  1906,  to  Fr.  Pat. 
361.ft47,  July  26,  1905.     (This  J.,  1906,  325,  996.) 

The  preparation  of  the  dyestufi  and  the  lake  therefrom 
u  combin'fi  in  one  ojjeration.  Twenty-three  parts  of  sodium 
p-aminophcnylnaphthyl-1.2-triazole-3.8-disulphonate  are 
diazotined  and  mixp<l  with  a  solution  of  20  parts  of  barium 
chloride  in  1*X>  j>art«  of  water.  The  whole  is  i)oured  into 
a  solution  of  17-5  nart*  of  sodium  /3-naphthol-3.6-di8ul- 
pbotutf.  to  which  ha«  Ijeen  added  1000  parts  of  a  5  per 
•  of  aluminium  hydroxide,  and  about  20  parts 
Mwdere<J  barium  "sulphate.  The  violet  lake  is 
r_, —  .   :  ,:riiefl.— J.  C.  C. 

DlftMufft  ;      Manufacture    of    yellow    [azo] .     Farb- 

werke  Torm.  Meiitter.  Lucius,  und  Briininc.  Fr.  Pat. 
371.987.  Feb.  6.  Wm. 

8eb  Eng.  Pat  2622  of  19Wi ;  this  J.,  1906.  922.— T.  F.  B. 

DfeMu/fs  ;  Prncc**  for  preparing  yellow  sulpkine  [sulphide] 

.     L.  CMMella  und  Co.     Fr.  Pat.  372,137.  Feb.  12 

1906. 

Hn  Eng.  Pat.  4097  of  1906  ;  thi«  J.,  1906.  1142.— T.  F.  B, 

DyeMuff ti   drrirrd  frr,m  dihydronnphthimidazfde  ;     Procsa 

for  prodncing  diiaw  .      L   CnsMeila   und   Co      Yr 

Pat  371,h99,  (Jet  17.  19f«.  Under  Int.  Conv  Dec  19 
1906. 

8m  En(t.  Pat  5245  of  IWKi;    thi«  J.,  1{M)7.  I."..— T,  F,  B. 


Dyestuffs  of  the  triplienylmdhanc  series  ;    Production  of 

.    Badische    Anilin   und     Soda-Fabrik.     Fr.     Pat. 

371,742.  Nov.   22.   1906.     Under  Int.   Conv.,  Aug.   11, 
and  Oct.  27,  1906. 

DisoDiuM  2-nitrodiphenylamine-4.3'-disulphonate  is 
obtained  in  red  prisms  by  heating  a  solution  of  259-5  kilos. 
of  sodium  o-nitrochlorobenzene-p-sulphonate  and  173 
kilos,  of  metanilic  acid  in  800  litres  of  hot  water,  to  which 
106  kilos,  of  sodium  carbonate  are  added,  for  10  hours 
in  an  autoclave  to  140° — 145°  C.  Dipotassium  2.6- 
dinitrodiphenylamine-4.3'-disulphonate  is  prepared  by 
boiling  a  solution  of  282-5  kilos,  of  dinitrochlorobenzene- 
sulphonate  in  about  seven  times  its  weight  of  water,  to 
which  has  been  added  gradually  a  concentrated  aqueous 
solution  of  173  kilos,  of  metanilic  acid  and  410  kilos,  of 
sodium  acetate,  for  about  half  an  hour,  and  then  precipi- 
tating with  potassium  chloride.  Fine  yellow  needles 
separate,  which  are  very  soluble  in  water.  These  diphenyl- 
amine  derivatives  may  be  condensed  with  tetramethyl- 
diaminodiphenylcarbinol  to  form  leuco-compounds. 
Example  :  A  mixture  of  41-8  kilos,  of  the  disodium  salt 
of  2-nitrodiphenylamine-4.3'-di8ulphonic  acid  and  27 
kilos,  of  tetramethyldiaminodiphenylcarbinol  is  introduced 
during  15  minutes  into  200  kilos,  of  sulphuric  acid  (mono- 
hydrate).  The  temperature  rises  to  about  45° — 50°  C. 
After  1 — 2  hours  the  condensation  is  complete.  The 
mixture  is  poured  on  to  ice,  diluted  to  about  700  litres, 
and  100  kilos,  of  sodium  carbonate  added  graduallj'. 
After  some  hours  the  leuco-derivative  is  deposited  as  a 
yellow,  crystalline  precipitate,  slightly  soluble  in  water, 
readily  soluble  in  alkali.  For  the  oxidation,  62-6  kilos,  of 
this  leuco-derivative  are  dissolved  in  1000  litres  of  water, 
with  the  addition  of  11  kilos,  of  sodium  carbonate,  and, 
after  cooling  with  ice  to  15"  C,  9  kilos,  of  manganese 
dioxide  paste  and  100  kilos,  of  25  per  cent,  sulphuric  acid 
are  added.  After  15  minutes,  the  mixture  is  heated  to 
50°  C.  and  the  dyestuff  precipitated  by  salt.  It  dyes 
wool  deep  green. — J.  C.  C. 

Black  dyestuffs   [Sidphide  dyestuffs]   containing  sulphur  • 

Process  of  manufacture  of .     Chem.    Fabr.   vorm. 

Weiler-ter-Meer.     Fr.     Pat.     372,104,     Dec.     4,     1906. 
Under  Int  Conv.,  Dec.  5,  1905. 

By  using  a  much  smaller  quantity  of  polysulphides  than 
is  usual  in  the  preparation  of  sulphide  colours,  dyestuffs 
are  obtained  directly  in  the  crystalline  form  and  having 
enhanced  dyeing  properties.  Example  :  A  paste  containing 
about  15 — 20  per  cent,  of  sodium  dinitrophenolate  is 
prepared  by  mixing  80  kilos,  of  dinitrophenol,  a  solution 
of  140  kilos,  of  crystallised  sodium  sulphide,  and  a  solution 
of  56  kilos,  of  sodium  carbonate  in  about  100  litres  of 
water  (the  quantity  of  polysulphides  corresponds  to  135 
mols.  of  tetrasulphide  to  1  mol.  of  dinitrophenol).  This 
is  heated  to  90°  C.,  the  vessel  closed,  and  the  temperature 
raised  to  130°  C.  in  about  30  minutes,  and  maintained  at 
this  point  for  about  nine  hours.  The  pressure  is  1^ — 2 
atmospheres.  After  releasing  the  pressure  and  heating 
again  to  expel  the  ammonia  formed,  the  dyestuff  is  filtered 
oft  and  dried.  Similar  dyestuffs,  producing  blue-black 
shades  on  cotton,  are  obtained  from  p-hydroxy-o'p'- 
dinitrodiphcnj'lamine  and  o-p-dinitro-m'm'-dichloro-p'- 
hvdroxydiphenylamine,  but  in  this  case  1^ — 2J  mols. 
of  alkali  polysulphide  are  used  to  1  mol.  of  the  hydroxy- 
diphenylamine  derivative. — J.  C.  C. 

German  Patents. 

Anlhraquinone-di-   and  tri-sulphonic   acids ;     Process  for 

preparing .     R.    Wedekind    und    Co.     Ger.    Pat. 

170,329,  Nov.  6,  1903. 

When  anthraquinone-  a-monosulphonic  acid  is  treated 
with  fuming  sulphuric  acid,  in  absence  of  mercury,  a 
mixture  of  the  1.7-  and  1.6-di8ulphonic  acids  is  produced, 
together  with  some  trisulphonic  acid,  the  constitution  of 
which  has  not  been  ascertained.  The  mixture  of  acids 
may  bo  heated  under  pressure  with  milk  of  lime,  calcium 
chloride,  and  potassium  nitrate  (see  Fr.  Pat.  336,938 ; 
this  J.,  1904,  438),  when  a  mixture  of  1.6-  and  1.7-dihydr- 
oxyantliraijuinoncH,  with  25  per  cent,  of  dihydroxy- 
anthra(juinone-monoHulj)lionic     acid,     is    obtained.     The 
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latter  dyes  chromed  wool  fast  red-violet  shades.  The 
mixture  of  dihydroxyanthraquinones  may  be  separated 
by  heating  with  milk  of  lime,  in  which  the  1.6-compound 
is  easily  soluble. — T.  F.  B. 

Nitro-compounds  suitable  for  conversion  into  p-nitro- 
derivatives    of     a-hydroxyanthraquinones ;     Process   for 

preparing .       Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Ger.  Pat.  170,728,  March  20,  1904. 
The  aryl  ethers  of  a-hydroxyanthraquinones  (see  Ger. 
Pat.  158,531  ;  this  J.,  1905,  885)  can  be  readily  nitrated, 
the  compounds  thus  obtained  being  suitable  for  conversion 
into  p-nitrohydroxyanthraquinones.  Thus,  nitration 
of  diphenylanthrarufin  produces  a  hexanitro  derivative, 
four  nitro  groups  being  in  the  benzene  rings,  and  two 
in  the  anthraquinone  ring,  in  the  p-positions  to  the 
oxygens. — T.  F.  B. 

Anthraquinone  derivatives  ;    Process  for  preparing  . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  171,293, 

July  31,  1904. 
Hydrazine  derivatives  of  anthraquinone  are  heated  with 
dehydrating  or  condensing  agents,  such  as    aniline    and 
aniline    salts,    when    they    are    converted    into    pyrazole 
derivatives,    thus  : — 

C6H4<gg>CoH3.NH.NH2  =  H^O  +  ^^^_l§Jj^>^^H 

If  two  hydrazino-groups  are  present  in  the  1.4-  or  1.5- 
positions,  double  ring-formation  occurs.  The  pyrazole 
derivatives  are  feebh'  basic,  stable  substances,  suitable 
for  preparing  dvestuffs  and  therapeutic  products. 

— T.  F.  B. 

\.2.2'.\'-Anthrazine  ;  Process  for  preparing .  Far- 
benfabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat.  172,684, 
Aug.  11,  1905. 

By  heating  /3-anthramine  to  a  high  temperature  with  an 
alkali  hj'droxide,  a  good  yield  of  1.2.2'. I'-authrazine  is 
obtained.— T.  F.  B. 

Quinizarins  ;  Process  for  preparing  cMoro-suhstituted . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 

Pat.  172,105,  June  5,  1904. 
Chloro-derivatives    of    quinizarin    are    obtained     by 
condensing  quinol  with  chlorophthalic  acids,  in  which  not 
more  than  one  o-position  to  the  carboxyl  groups  is  occupied 
by  halogen.— T.  F.  B. 


v.— PREPARING,      BLEACHING,       DYEING, 
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(Co7itinued  from  page  317.) 

Aniline   Black  formation  by  the  steaming  and  oxidation 
methods ,;     Influence    of    halogen    acids    and    oxy-acids 

in .     F.     Erban    and    A.     Mebus.     Farber-Zeit., 

1907,  18,  50—53,  66—70. 
The  authors  have  investigated  the  influence  of  bromine 
and  iodine  in  Aniline  Black  formation  in  two  directions : 
(1)  their  use  in  the  form  of  oxy-acids  as  oxidising  sub- 
stances in  the  place  of  chlorate,  and  (2)  the  use  of  aniline 
hydrobromide  or  hydriodide  in  place  of  aniline  hydro- 
chloride. Three  printing  pastes  prepared  Avith  aniline 
salt  and  equivalent  amounts  of  alkali  chlorates,  bromates, 
and  iodates,  and  allowed  to  stand  for  12  hours,  showed  no 
change  in  the  case  of  the  chlorate,  whilst  the  one  prepared 
with  bromate  became  a  dirty  green  colour  immediately 
the  aniline  salt  was  added,  and,  after  12  hours,  was  a 
deep  brown.  The  reaction  proceeded  much  more  slowly 
in  the  case  of  the  iodate,  owing  to- its  difficult  solubility; 
but  on  standing,  the  paste  acquired  a  deep  blue-black 
colour  (partly  owing  to  liberated  iodine  acting  on  the 
starch  thickening)  and  was  found  to  contain  much  free 
iodine.  Vanadium  solution  was  added  before  printing 
to  each  paste,  and  half  the  printed  material  was  steamed 
and    the    rest    aged.      The    colour    containing    bromate 


gave  a  brown  in  both  cases,  whilst  that  containing  the 
iodate  gave  a  light  grey.  In  both  cases  these  and  other 
experiments  showed  that  bromates  and  iodates  were  of  no 
practical  use  as  oxidising  agents,  owing  to  their  quick 
decomposition  and  formation  of  substances  of  a  quinonoid 
nature.  The  use  of  bromine  in  the  form  of  aniline  hydro- 
bromide  (produced  by  mixing  aniline  salt  and  sodium 
bromide  in  the  printing  paste)  with  a  printing  paste 
containing  sodium  chlorate,  gave  a  very  good  black  under 
certain  conditions.  Experiments  showed  that  aniline 
hvdriodide  is  quite  useless  for  Aniline  Black  formation. 

—A.  B.  S. 

Nitrous  acid  in  dyehouse  water  [ ;  Determination  of ]. 

E.  Ristenpart.     Z.  Farben-Ind.,  1907,  6,  94—96. 

In  order  to  estimate  the  amount  of  nitrous  acid  in  water, 
the  authors  make  use  of  the  fact  that  silk-fibroin  is  con- 
verted by  nitrous  acid  into  a  diazo  compound  which,  on 
heating,  is  decomposed  into  a  phenolic  compound  of  a 
yellow  to  brownish  colour.  A  scale  of  tints  was  prepared 
by  immersing  equal  quantities  of  bluish-white  dyed  silk 
in  solutions  containing  from  1/16  to  128  mgrras.  of  nitrous 
anhydride  per  litre  of  water.  To  decompose  the  diazo- 
fibroin,  the  temperature  was  raised  to  90°  C.  for  half  an 
hour.  This  converted  the  golden  yellow  diazo  compound 
into  the  catechu-brown  phenolic  compound  and  gave  a 
scale  of  colours  from  white  through  cream  and  orange 
to  brown.  If  the  water  contains  much  iron,  which  would 
give  a  yellow  colour,  oxalic  acid  is  added.  Nitric  acid 
has  no  effect  on  silk  up  to  a  strength  of  100  mgrms.  of 
nitric  anhydride  per  litre.  The  nitrites  in  water  are 
probably  formed  partly  by  the  reduction  of  nitrates. 
The  presence  of  more  than  1  mgrm.  of  nitrous  anhydride- 
per  litre  of  water  is  injurious  for  pale  shades,  as  it  is 
impossible  to  obtain  a  pure  white  ground.  The  bad 
effects  of  nitrous  acid  can  be  neutralised  bv  the  addition 
of  hydrogen  peroxide,  HNOg -f  HgOo  =  HNO3 -1- HoO. 
Twice  the  theoretical  amount  of  hydrogen  peroxide 
should  be  taken. — A.  B.  S. 

Ice-colours ;     The    discharging    of    .     S.    Filipkowski 

and  E.  Trepka.  Z.  Farben-Ind.,  1907,  6,  93—94. 
The  authors  state  that  the  ice-colours  are  more  easily 
discharged  the  weaker  the  naphthol  grounding  em- 
ployed in  their  manufacture.  To  colours,  such  as 
Naphthlyamine  Claret,  which  it  is  difficult  to  discharge, 
Induline  Scarlet  (from  0-6 — 0-8  grm.  per  litre)  may 
be  added  direct  to  the  diazo  bath,  and  the  usual 
hydrosulphite  discharge  may  then  be  printed  on. 
The  Induline  Scarlet  will  resist  a  good  soaping  and 
scouring,  but  not  bleaching.  In  order  to  obtain 
coloured  hydrosulphite  discharges  with  basic  dyestuffs, 
either  aniline  or  phenol  is  added  ;  in  the  latter  case 
20 — 25  grms.  of  phenol  per  1  litre  of  printing  paste. 

—A.  B.  S. 
English  Patents. 

Fuel   briquettes    [from    raw   cotton   waste\ ;     Manufacture 

of  .     P.    C.   Mehta.     Eng.    Pat.    18,131,   Aug.    13, 

1906.     IL,  page  397. 

Threads,  films,  or  the  like  •   Manufacture  of  artifi/:ial . 

E.  W.  Friedrich,  Blaton,  Belgium.     Eng.  Pat.  27,727, 
Dec.  5,  1906.     Under  Int.  Co'nv.,  Dec.  11,  1905. 

The  invention  consists  in  preparing  a  solution  of  cellulose 
by  the  use  of  very  much  less  ammonia  (about  one-half) 
than  has  hitherto  been  considered  necessary.  A 
solution  of  a  part  of  the  cellulose,  silk,  &c.,  in 
presence  of  a  suitable  metallic  compound,  in  a 
solution  of  ammonia,  containing  the  usual  proportion  of 
ammonia,  is  first  prepared,  and  to  the  solution  thus 
obtained  the  rest  of  the  material  is  added  in  separate 
portions,  together  with  the  corresponding  quantity 
of  metallic  compound  and,  at  the  same  time,  further 
portions  of  ammonia  in  solutions  of  successively 
diminishing  strength.  Care  must  be  taken  that  pre- 
cipitation does  not  occur  through  the  presence  of  an 
undue  excess  of  water.  The  solution  is  finally  con- 
verted into  threads,  films,  &c.,  in  the  usual  manner. 

—J.  C.  C. 
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D^ing  hairs,  fura,  feathers,  or  the  like,  and  a  material 
therefor.  C.  D.  Abe).  Ix)ndon.  From  Act.-Ges.  f, 
Anihnfabr..   Berlin.     Eng.  Pat.   U.STO.  May  21.   1906. 

Skk  Fr.  Pat.  366.427  of  1906  ;  this  J..  1906.  982.— T.  F.  B. 

I>!/eiMg  trith  nulphur  [siilphid"]  di/t\<lufjs.  P.  A.  Newton, 
London.  From  Farbenfabr.  vorin.  F.  Baver  und  Co., 
F.n>orfeld.  liermany.     Eng.  Pat.   15.206.  July  4,  1906. 

^^KK  Fr.  Pat.  367.921  of  1906  ;  this  J.,  1906.  1218.— T.  F.  B. 

Yams  in  the  form  of  cops,  bobbins,  or  the  like  ;   Apparatus 

for  treating   trith   liquid .     C.    Gavdet,    Roubaix, 

Fnmce.     Fjig.  Pat.  24.677.  Nov.  3.   1906. 

Skk  Fr.  Pat.  370.942  of  1906  ;  this  J.,  1907.  316.— T.  F.  B. 

Dt/e  tubs  or  rats.  F.  I.  Stone,  Atlanta.  U.S.A.  Eng.  Pat. 
20.029.  Sept.  8,  1906.     Under  Int.  Conv.,  Nov.  8,  1905. 

Sk«  U.S.  Pat.  814.173  of  1906  :  this  J.,  1906,  372.— T.  F.  B. 

Dri/    cleaning    fabrics ;      Washing    process    and    washing 

composition    for    .     E.    Weiss,    Weiden,    Bavaria. 

Eng.  Pat.  21.478.  Sept.  28,  1906. 

Skk  Fr.  Pat.  366,547  of  1906  ;  this  J..  1906,  981.— T.  F.  B. 
UxiTED  States  Patents. 

Artificial  silk  and  other  silk  goods  ;    Manufacture  of  . 

H.  E.  A.  Vittenet.  Villefrance,  France.  U.S.  Pat. 
842.125.  Jan.  22.  1907. 

Skk  Addition  of  Feb.  3.  1905,  to  Fr.  Pat.  350,383  of  1904  ; 
this  J..  1906,  474.— T.  F.  B. 

Crllulojie  threads  ;    Process  for  manufacturing  glossy . 

R.  Linkmever,  Herford,  Germany.  U.S.  Pat.  842,568, 
Jan.  29,  1907. 

Skk  Eng.  Pat.  4765  of  1905  ;   this  J.,  1906,  371.— T.  F.  B. 

Mercerising    cotton  ';     Machine   for .     L.    Cippolina, 

Ligure.  Italy.     U.S.  Pat.  845,160,  Feb.  26,  1907. 

Skk  Eng.  Pat.  9683  of  1903;   this  J.,  1903,  993.— T.  F.  B. 

TextUf    fabrics  ;•     Process    of    dyeing    .     E.    Spatz, 

Harkensack,  N.J.,  .\88ignor  to  United  Piece  Dye  Works, 
Lodi.  N.J.     U.S.  Pat.  842,122,  Jan.  22,  1907. " 

Thk  improvement  in  the  dyeing  of  fabrics  consists  in 
causing  the  fabric  to  travel  first  in  one  and  then  in  the 
opponite  direction  through  a  constantly  renewed  and 
overflowing  dye- bath,  collecting  the  overflow,  and  then 
psMing  the  fabric  back  and  forth  through  the  collected 
overflow. — .7.  C.  C. 

Formaldehyde    sxtlphoxylates  ;     Process    of    making . 

R  Muller  and  W.  WollenberK,  Assignors  to  Farbwerke 
vorm.  Meiflter,  LuriuH.  und  Briining,  Hochst  on  Maine, 
Germany.     U.S.  Pat.  841,999,  Jan.  22,  1907. 

Skk  Eng.  Pat.  3222  of  HM>6 ;   this  J.,  1906,  980.— T.  F.  B. 

Fireproofing  textile  material.  W.  H.  Perkin,  jun..  Assignor 
to  Whipp  Brfjft.  and  Todd,  Ltd.,  Manchester.  U.S.  Pat. 
H44.042.  Feb.  12,  i;>07. 

SEK^Eag.  Pat  8509  of  1902  ;   thia  J.,  1903,  623.— T.  F.  B. 
Frksch  Patents. 

Formaidehi/de-sidjJioTt/late^  ;      Process    of    making    . 

Farbwffk'-  vwm.  .Sleijtter.  Lucius,  und  Briining.  Fr 
Pat.  372,131,  Feb.  10,  HK>6. 

8n  Eng.  Pat.  .1222  of  1906 ;   thi«  J.,  HM)0,  980.— T.  F.  B. 

llydc^ulr^iifs  :  Prfjduriion  of .  dry  an/1  r/uile  stiMe. 

B»/lijirh«  Anilin  und  Soda  Fabrik.  Fourth  Addition 
d»ti-*l  Nov.  3.  1906,  to  Fr.  Pat.  341,718,  March  28,  1904 
VIL.  jAge  V)'. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

(Coittinued  from  page  319.) 

Fusion  of  potassium  chloride  tcith  potassium  chromate 
and  bichromate  and  silver  chloride.  S.  Shemt- 
schushnv.  J.  Russ.  Phys.-Chem.  Ges.,  1907,  38,  1135— 
1145.     Cheni.   Zentr.,   1907,  1,  867—868. 

The  author,  along  with  Loevinson-Lcssing,  has  previously 
(Iswiestja  d.  Petersburg.  Polytechu.,  5,  207)  shown  that 
the  micro-structures  of  mixtures  of  salts  differ  little  from 
those  of  metallic  alloys.  Further  experiments  with 
mixtures  of  potassium  chloride  with  potassium  chromate 
and  bichromate  and  silver  chloride  have  confirmed  this 
statement.  The  three  pairs  of  salts  mentioned  form 
eutectics  melting  respectively  at  the  following  tem- 
peratures :— 68-5  KCl-f  31-5  KoCrOi,  658°  C;  27-5  KCl  -f 
72-5KoCr208,  366°  C.  ;  30KC1  +  70AgCl,  306°  C. 
Mixtures  of  potassium  chloride  with  more  potassium 
chromate  than  is  required  for  the  eutectic,  yield  mixed 
crystals  containing  at  the  most  4  molecules  of  potassium 
chloride  per  100  mols.  of  the  mixed  salts.  Potassium 
chromate  undergoes  transformation  at  679°  C,  the  colour 
changing  from  yellow  to  red.  Mixed  crystals  also  separate 
from  mixtures  of  potassium  chloride  and  bichromate  con- 
taining more  of  the  latter  salt  than  is  required  for  the 
formation  of  the  eutectic. — A.  S. 

Barium  nitrite  ;  Preparation  of ,  by  double  decom- 
position of  barium  chloride  and  sodium  nitrite  in 
molecular  proportions.  J.  Matuschek.  Ber.,  1907,  40, 
990—996. 

The  failure  of  Witt  and  Ludwig  (this  J.,  1904,  61)  to  obtain 
a  good  yield  of  barium  nitrite  without  the  use  of  consider- 
able excess  of  sodium  nitrite  was  explained  by  Meyer- 
hoffer  {ib.,  185).  The  author's  experiments  show  that 
Meyerhoifer's  explanation  is  correct,  and  that  by  reducing 
the  amount  of  water  present  to  the  minimum  requisite 
to  hold  in  solution  the  quantity  of  barium  nitrite  theore- 
tically obtainable,  thus  producing  a  solution  of  barium 
nitrite  as  concentrated  as  possible,  and  at  the  same  time 
permitting  as  small  a  quantity  as  possible  of  sodium 
chloride  to  enter  into  solution,  a  good  yield  of  pure  barmiu 
nitrite  is  obtained  from  the  salts  in  molecular  pro- 
portions. The  salts  (200  grms.  of  crystallised  barium 
chloride  and  113'6  grms.  of  sodium  nitrite)  are  intimately 
mixed  together,  placed  in  an  apparatus  in  which  the 
temperature  during  the  whole  treatment  can  be  main- 
tained at  100°  C,  and  60  grms.  of  water  added.  When 
reaction  is  complete,  the  solution  formed  is  filtered  oft" 
by  suction  aided  by  compression  of  the  solid  residue,  and 
on  cooling  yields  163  grms.  (80-5  per  cent,  of  the  theoretical 
amount)  of  crystals,  which  after  washing  with  a  saturated 
solution  of  barium  nitrite  are  practically  pure  barium 
nitrite.  In  industrial  practice,  the  mother  liquor  can 
be  used  in  a  second  operation,  and  thus  practically  the 
theoretical  yield  of  nitrite  be  obtained. — J.  T.  I). 

Cupric    compounds ;    Reduction    of in  ammoniacal 

solution  by  ferrous  salts.  F.  Herrmann.  Chem.  Ind., 
1907,  30,  152—155. 
In  ammoniacal  solution,  a  cupric  salt  is  converted  into  a 
cuprous  salt  by  ferrous  suljjhate.  Using  no  excess  of 
the  latter,  only  ferric  hydroxide  is  precipitated.  In  any 
case,  a  solution  of  cuprous  salt  of  known  strength  is  thus 
obtainable. — F.  Sodn. 

Sulphides  ;    Conditions  of  precipitation  of  metallic . 

M.   Padoa  and   L.    Cambi.     XXIIL,   page  435. 

English  Patents. 

Oases  ;  Apparatus  for  condensing  and  purifying ,  the 

same  being  especially  applicable  for  use  in  the  manu- 
facture, of  sidphuric  and  other  acids.     J.    G.    Graham, 
Famworth,  Lanes.     Eng.  Pat.   10,814,  May  9,  1906. 
The  invention   is  illustrated   with  reference  especially  to 
its  application  in  the  manufacture  of  sulphuric  acid.     A 
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leaden  shell  or  column,  supported  by  exterior  framework, 
has  passages  for  the  ingress  and  egress  of  the  gases  at  the 
lower  and  upper  ends,  and  a  downward  supply  of  acid 
is  supplied  from  an  elevated  tank.  Within  the  column 
cross-pieces  of  glass  or  earthenware,  corrugated  or  other- 
wise, are  arranged  crosswise  in  series  one  above  another, 
the  surfaces  of  each  crosspiece  being  placed  at  an  angle  to 
the  horizontal  plane.  The  blocks  or  supporting  devices 
of  brickwork  are  shown  in  various  forms,  adapted  to 
strengthen  the  column  and  the  contained  baffle-plates, 
which  supersede  ordinary  coke  packing.  When  gases 
containing  excess  of  nitrous  fumes  are  passed  up  the 
tower,  it  is  stated  that  the  distribution  of  the  gases  effected 
by  the  described  arrangement,  effects  elimination  of  the 
nitrous  compounds,  leaving  "  the  resultant  sulphuric 
acid  practically  free  from  them,  thus  effecting  a  saving  of 
nitrate  of  soda  in  the  manufacture."  The  apparatus  may 
also  be  used  in  washing  smoke  from  furnaces,  &c.,  and  in 
absorbing  associated  sulphurous  acid  fumes. — E.  S. 

Packings  for  Glover  and  other  towers,  tunnels,  and  the  like, 
used  in  processes  for  concentrating  liquids,  absorbing 
gases,  and  like  purposes.  J.  Mackenzie  and  J.  M. 
Gibson.     Eng.  Pat.  17,832,  Aug.  8,  1906.     I.,  page  395. 

Marine  plants  ;    Treatment  of •  for  the  extraction  of 

chemical,  mineral,  and  organic  matters,  and  their  employ- 
ment in  arts  and  industries.  J.  H.  Laureau,  Paris. 
Eng.  Pat.  5169,  March  2,  1906. 

See  Fr.  Pat.  352,069  of  1905,  and  Additions  thereto  ; 
this  J.,  1905,  892,  1172;  1906,  19,  315.  The  addition 
of  a  small  quantity  of  formaldehyde  at  a  suitable  stage 
of  the  process,  for  the  purpose  of  preserving  the  solutions 
and  products  from  decomposition,  is  also  claimed. — A.  S. 

Alkali  sxdphate  and  bauxite  or  other  aluminiferous  material ; 

Conversion  of  into  alumina  and  alkali  compounds 

containing  sidphur  [thiosulphates].  A.  Clemm,  Mann- 
heim, Germany.     Eng.  Pat.  5478,  March  6,  1906. 

See  Fr.  Pat.  363,893  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 

Aluminous  solutions  ;    Clarification  of  .     H.   Spence 

and  P.  Spence  and  Sons,  Ltd.,  Manchester.  Eng.  Pat. 
6529,  March  19,  1906. 

Solutions  produced  by  acting  upon  aluminous  materials 
with  sulphuric  acid  containing  arsenic,  having  finely- 
divided  matters  in  suspension  slow  to  subside,  are  treated 
with  finely-divided  calcium  sulphide,  or  with  solution  of 
sodium  sulphide,  or  with  hydrogen  sulphide.  The  slow 
precipitation  of  the  arsenic  thus  effected  "  curdles  "  the 
suspended  matters,  and  causes  the  liquid  to  clear  more 
quickly. — E.  S. 

Peroxides  of  magnesium  and  zinc  ;    Manufacture  of . 

F.  Hinz,  Berlin.      Eng.  Pat.  9491,  April  23,  1906. 

See  Fr.  Pat.  364,825  of  1906  ;  this  J.,  1906,  928.— T.  F.  B. 

Ammonia  metal  compounds  ;    Manufacture  of .     J.  J. 

M.  A.  Vermeesch,  Schaerbeek,  Belgium.  Eng.  Pat. 
20,408,  Sept.   13,  1906. 

■See  Fr.  Pat.  369,973  of  1906;  this  J.,  1907,  319.— T.  F.  B. 

United  States  Patents. 

Liime  ;    Apparatus  for  hydrating .     W.   S.   Osborne, 

Marietta,  Pa.     U.S.  Pat.  845,189,  Feb.   26,   1907. 

The  apparatus  described  comprises  a  means  for  moistening 
lime,  consisting  of  a  settling  chamber  provided  with  a 
spout,  which  discharges  into  the  inner  of  two  concentric 
rotating  vats,  of  which  the  inner  vat  is  arranged  to  over- 
flow into  the  outer  at  a  point  above  its  bottom.  Means 
are  provided  for  stirring  the  lime  in  the  mixing  vat, 
whereby  the  "  pits "  and  unhydrated  matter  settle, 
whilst  the  powdery  hydrated  lime  overflows  the  sides  of 
the  vat,  and  is  received  into  a  hopper.  From  the  receiving- 
hopper  the  material  passes  into  cooling  vats  closed  from 
the  atmosphere,  and  delivery  shoots  provided  with  valves 
are  arranged  to  control  the  delivery  of  material  to  the 
cooling  vats,  whereby  the  material  may  be  fed  into  one 
of  them,  whilst  other  material  is  cooling  in  the  other, 


Between  the  spout  and  the  mixing- vat  a  frame  is  arranged, 
which  is  formed  of  two  V-shaped  angle -irons  connected 
together  and  forming  an  X-shaped  frame,  with  an  opening 
through  which  the  material  passes  to  the  vat ;  from  this 
frame  ploughs  or  agitators  project  into  the  mixing-vat, 
which  is  rotated  by  suitable  means. — W.  C.  H. 

Lime  ;     Method    of    hydrating .     W.     S.     Osborne, 

Marietta,  Pa.  U.S.  Pat. '845,190,  Feb.  26,  1907 
In  the  method  described  the  burnt  lime  to  be  hydrated 
is  finely  pulverised,  and  conveyed  through  an  air-separator, 
by  the  use  of  an  exhaust-fan,  whereby  the  fine  material 
is  separated  from  the  coarse,  which  is  returned  to  be  re- 
ground.  The  fine  material  is  conveyed  and  blown  into  a 
suspension  chamber,  in  which  whilst  in  suspension  it  is 
subjected  to  the  action  of  water  or  steam.  By  imparting 
a  whirling  movement  to  the  current  of  air  and  steam  or 
water,  the  moistened  particles  are  separated  from  the 
current,  and  the  immoistened  particles  maintained  in 
suspension.  The  moistened  material  is  allowed  to  settle 
into  vats,  and  is  then  agitated  so  that  the  hydrated 
powdery  particles  can  overflow  the  sides  of  the  vats,  and 
pass  into  closed  vats  or  storage-bins,  whilst  the  unhydrated 
particles  settle  and  are  subjected  to  further  agitation. 

— W.  C.  H. 

Ferrous  carbonate  ;    Process  of  making .     A.  Fliigge, 

Hanover,  Germany.     U.S.  Pat.  842,452,  Jan.  29,  1907. 
See  Eng.  Pat.  27,316  of  1906  ;  this  J.,  1907,  150.— T.  F.  B. 

Sodium  perborate  ;    Process  of  manufacturing .     O. 

Liebknecht,  Frankfort,  Germany,  Assignor  to  Roessler 
and  Hasslacher  Chemical  Co.,  New  York.     U.S.   Pat. 

842.470,  Jan.  29,   1907. 

See  Eng.  Pat.  503  of  1906  ;    this  J.,  1907,  150.— T.  F.  B. 

Alkali  perborates ;  Process  of  making .  0.  Lieb- 
knecht, Frankfort,  Germany,  Assignor  to  Roessler  and 
Hasslacher    Chemical     Co.,     New    York.     U.S.     Pats. 

842.471,  842,472,  and  842,473,  Jan.  29,  1907. 

See  Eng.  Pat.  503  of  1906  ;   this  J.,  1907,  150.— T.  F.  B. 

French  Patents. 

Sulphuric  acid ;    Concentration  of .     O.  Dieffenbach. 

Fr.  Pat.  371,685,  Nov.  20,   1906. 

The  invention  depends  upon  the  fact  that  sulphuric 
acid  of  over  60°  B.  gives  off,  on  boiling,  vapours  from 
which  by  appropriate  cooling,  concentrated  acid  condenses, 
leaving  the  steam  to  pass  off.  To  ensure  tranquil  boiling 
of  the  acid,  coke  or  the  like  may  be  introduced  ;  or,  pre- 
ferably, air  is  passed  through.  The  receiver  for  the 
vapours  is  provided  with  means,  such  as  the  use  of  baffles, 
for  collecting  the  concentrated  acid,  and  returning  it 
to  the  retort.     Ger.  Pat.  122,267  is  referred  to.— E.  S. 

Nitric  acid  ;    Concentration  of  dilute by   means  of 

nitrates  for  combining  with  the  water.  O.  Boeters  and 
R.  Wolffenstein.     Fr.  Pat.  371,797,  Nov.  26,  1906. 

Dilute  nitric  acid  is  distilled  over  calcium  nitrate,  pre- 
viously rendered  anhydrous  by  heating  to  from  150°  to 
200°  C.  The  calcium  nitrate  takes  up  the  water  from  the 
acid,  and  may  be  afterwards  again  heated  to  render  it 
anhydrous  for  a  repetition  of  the  process.  Other  suitable 
nitrates  (magnesium  nitrate  is  named)  may  also  be  used. 
(Reference  is  made  to  Ger.  Pats.  62,714  of  1891  and 
82,573  of  1893.)— E.  S. 

Electrolyser  for  the  decomposition  of  alkali  chlorides  with 
recovery  of  hydrogen.  L.  Bridelance.  Fr.  Pat.  371,852, 
Nov.  29,  1906.     XI.4.,  page  418. 

Hijdrosulphites  ;    Production  of ,  dry  and  quite  stable 

Badische  Anilin  und  Soda  Fabrik.  Fourth  Addition, 
dated  Nov.  3,  1906,  to  Fr.  Pat.  341,718  of  March  28, 
1904  (this  J.,  1904,  900).  Under  Int.  Conv.,  Sept.  20, 
1906. 

The  process  described  in  the  Second  Addition  to  the 
main  patent  (this  J.,  1905,  333)  is  modified  so  as  to  consist 
substantially   in   precipitating   anhydrous   hydrosulphites 
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from  their  aquc>ou8  solutions,  without  rise  of  temperature, 
bv  caustio  alkalis  (solid  or  in  solution),  the  process  being 
BO  conducted  that  the  concentration  of  the  resultant 
caustic  Ive  niav  not  l>e  below  about  25  per  cent.  The 
precipita'tetl  soilium  hvdrosulphite  liltcrcd  off  is  washed 
with  aKohol  and  dried"in  a  vacuum.  {Compare  also  the 
First  and  Third  Additions  to  the  main  patent,  this  J., 
1905.  333.  1172.)— K.  S. 

Gltfcerims  of  every  de-teription,  including  spent  soap  h/es 
and     dittHlery     by-products     {rinasses)  ;      Process     and 

apparatus  for  the  purification  of  crude .     L.  Rivi6re. 

First  Addition,  dated  Nov.  3,  1906,  to  Fr.  Tat.  367,752, 
July  4.  1906.     XII.,  page  421. 

PotOMtum  carbonate  or  bicarbonate  ;    Manufacture  of 

of  high  percentage,  from  charcoal  residues,  or  other 
analogoHs  products.  E.  Griin.  Fr.  Pat.  371,506, 
Nov.  15.  1906. 
Lyks  derived  from  vegetable  charcoal,  or  similar  products 
of  destructive  distillation,  containing  mainly  potassium 
carbonate,  but  also  a  few  per  cents,  of  sodium  carbonate, 
besides  such  impurities  as  potassium  sulphate  and  chloride, 
are.  after  suitable  concentration,  subjected  to  the  action 
of  carbon  dioxide,  under  pressure,  at  a  temperature 
between  25"  and  45"  C.  The  potassium  bicarbonate  "  of 
great  puritv  "  which  separates  when  the  solution  attains 
a  densitv  of  39"  B.  is  removed.  The  mother  liquor  is 
heated  to  between  100"  and  135~  C.  and  on  cooling,  sodium 
bicarbonate  separates.  Carbon  dioxide  is  again  passed 
into  the  cleared  liquor  at  about  50"  C,  eventually  under 
pressure,  to  precipitate  potassium  bicarbonate  on  suitable 
cooling.  The  residual  solution  is  concentrated,  the  sodium 
bicarbonate  present  is  converted  by  heating  into  car- 
bonate, which,  on  sejMirating,  leaves  a  liquor  which  may 
be  subjected  to  special  treatment  with  respect  to  the  con- 
tained impurities.  The  process  is  subject  to  modifications 
according  to  the  constitution  of  the  lye. — E.  S. 

Ferrouji    carbonate  ;     Process    for    preparing    pure . 

A.  Flugge.     Fr.  Pat.  371,876,  Nov.  28,   1906.     Under 

Int.  Con  v..  Nov.  30,  1905. 
See  Eng.  Pat.  27,316  of  1906  ;  this  J.,  1907,  150.— T.  F.  B. 

Hydrogen  ;  Production  of  pure by  means  of  water- 
gas.  A.  Frank.  Fr.  Pat.  371,814,  Nov.  26,  1906. 
Under  Int.  Conv.,  Nov.  28,  1905,  and  May  7,  1906. 

Water-gas  is  passed  over  a  metallic  carbide,  e.g.,  calcium 
carbide,  heated  to  above  300"  C.  The  constituents  of 
the  water-gas,  other  than  hydrogen,  are  thus  absorbed 
or  decomposed,  and  pure  hydrogen  is  obtained.  Before 
being  paiwed  over  the  carbide,  the  water-gas  may  be 
freerl  from  carbon  dioxide  and  monoxide  by  treatment 
with  lime  and  cuprous  chloride  solution  respectively,  or 
it  mav  be  treated  according  to  the  process  described  in 
Eng.  Pat.  26.928  of  1906  (this  J.,  1907,  318).— A.  S. 

Silrogen  and  nulphnr  r    Process  for  extracting from 

apfni  grtJi-pwifying  material.     Les  Fils  de  A.   Derome. 
Fr.  Pat.  372,<K»9.  Dec.  4,  19f)6. 

The  material  im  heated  to  redness,  with  or  without 
admixture  of  a  hydrated  base,  steam  being  injected  into 
the  bested  maos  in  the  retorts  to  aid  in  decomposing 
cyanid*".  The  volatile  products,  consi.sting  of  sulphur, 
a  waits,   free  ammonia,  and  carbon  bisulphide, 

a-  •  -eel     in     a    chamljer.   preferably     by     water- 

■>i  :    •h»-    i-n"'-'  leavint;   this   chamber  are   passed 

tK-     ..•  .r  '1  to  aV/sorb  ammonia,  and  through 

a  ;    ■    ■'    f.      '.'t   carbon    bisulphide.     The   sidphur 

d'  '  ■•  !  in  the  roolinK  chaml>er  is  washed  with  water, 
ari  1  •  ■'  >  i-hinjf"  added  to  the  liquor  from  the  chamber. 
THm  Upior  w  distillerl  with  alkali,  and  the  ammonia  and 
carbon  bisalphifle  colle<:t«d  as  above  described. — A.  T.  L. 

Gkruas  Patent. 

On***  \nir\  ;    Prne/t^ts    for  Ihf  srjmrfttion  of    mixed . 

\V.  Lachmann.     (Jer.  Pat.  107.931,  Sept.  6,  1902. 

The  paten*  --'-•—  'n  a  process  for  the  separation  of 
mixture*  »  -<eotis  at  the  ordinary  timjjeraturc 

■od  preMUf  .      ,  y  air,  into  constituents  of  difTcrcnt 


boiling  points  by  means  of  fractional  distillation.  Tho 
modification  claimed  consists  in  leading  the  mixture,  e.g., 
air.  in  the  gaseous  condition,  upwards  through  a  rectifying 
column,  through  which  some  of  the  liquefied  gas  is  passing 
downwards  in  the  opposite  direction.  A  further  enrich- 
ment of  the  mixture  in  the  higher  boiling  constituent  is 
attained  by  causing  the  liquefied  gas  escaping  from  the 
main  rectifying  column  to  pass  downwards  through  a 
second  supplementary  rectifying  column  into  a  receptacle, 
in  which  it  is  allowed  to  evaporate,  the  vapour  evolved 
being  passed  upwards  first  through  the  supplementary 
rectifying  column,  and  then,  conjointly  with  the  gaseous 
mixture  under  treatment,  through  the  main  rectifying 
column.  Whilst  in  the  Linde  process  the  whole  of  the  air 
is  compressed  to  the  critical  pressure,  in  the  present  process 
only  a  portion  is  so  compressed  ;  and,  further,  only  a 
portion  of  the  liquefied  gas  fiows  through  the  rectifying 
column. — A.  S. 
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Pottery  ;  Investigations  of  ancient .     H.  Le  Chatelier. 

Z.  angew.  Chem.,  1907,  20,  517—523. 
These  investigations  have  been  made  upon  the  composi- 
tion and  production  of  Greek,  or  so-called  Etruscan  pottery, 
burnt,  black  pottery  from  Denmark,  Egyptian  porcelain, 
enamelled  Egyptian  blocks,  Egyptian  statuettes  of  a  sandy 
body  with  blue  glaze,  antique  blue  and  artificial  lapis 
lazuli. 

Greek  pottery. — In  two  pieces  of  pottery  body  of  about 
the  6th  century,  the  author  found  distinct  quantities  of 
alkali.  In  one,  a  thick  foot-piece,  the  alkali  amounted 
to  2-2  per  cent.,  and  must  have  occurred  in  the  clay  used, 
which  was  rich  in  mica.  The  other,  a  thin  piece  of  the 
wall  of  a  vase,  contained  4-2  per  cent.,  part  of  which  was 
derived  from  the  glaze.  The  temperature  at  which  an 
already  made  object  was  burned  can  be  determined  by 
re-heating  it  through  a  range  of  temperatures,  and  noting 
that  at  which  a  contraction  of  volume  occurs.  In  this 
way,  a  firing  temperature  of  950°  C.  was  found  for  Greek 
pottery,  and  a  temperature  slightly  exceeding  this  injures 
the  red  colour.  The  fusibility  of  these  kinds  of  clay, 
which  are  like  those  used  for  Danish  pottery,  depends  upon 
the  content  of  alkali,  and  as  all  the  points  on  the  surface 
where  a  more  concentrated  solution  of  salt  was  found  fused 
much  more  quickly  than  tho  rest,  it  seems  that  some  alkali 
in  a  soluble  form  was  added  during  the  making  or  enamel- 
ling, and  that  the  black  enamel  can  be  reproduced,  not  by 
vitrification  of  a  clay,  but  by  rc-burning  a  mixture  of  clay, 
excess  of  iron  oxide,  and  some  sodium  carbonate.  The 
mineral,  glauconite— a  hydrated  silicate  of  iron,  mag- 
nesium, and  potassium — can  be  made  plastic  by  fine 
grinding,  and  when  fired  at  1000°  C.  gives  a  good,  reddish- 
brown  glazed  stoneware. 

Black  pottery  from  Denmark. — This  is  produced  by 
burning  the  clay  articles  in  iron  vessels,  in  contact  with 
organic  materials,  such  as  roots  of  broom,  fern,  &c.  The 
tar,  produced  by  the  distillation  of  these  materials,  pene- 
trates the  burnt  clay,  and  the  black  coloration  is  due  to 
carljon. 

Egyptian  porcelain. — The  author  examined  a  fragment 
of  a  porcelain  statuette  that  was  undoubtedly  of  Egyptian 
origin.  The  interior  was  transparent  and  blue,  and  the 
exterior  o[)a(|ue  and  white  ;  this  surface  had  resulted  from 
the  alteration  of  the  main  body  of  the  fragment  by^the 
action  of  moisture  and  carbonic  acid.  Its  composition 
agreed  with  that  of  soft  Sevres  porcelain  of  the  present  day, 
112.  :  silica,  88-6  ;  alumina,  1-4  ;  iron  oxide,  0-4  ;  lime,  2'1  ; 
soda,  5-8;  and  copper  oxide,  1-7  per  cent.  The  author 
was  able  to  reproduce  this  body  by  burning  the  following 
jnixtnre  at  1050°  C.  in  an  oxidising  atmosphere  :  blue  glass, 
40  ;  (ireek  sand,  55  ;  and  white  clay,  5  parts.  The  glass 
corresponded  with  the  formula  : 

(0-23CaO,013Cu(),0-64Na2O)(3-3SiO2) 
The  sujK^ficial   alteration   is  doubtless  the  result  of  the 
high  content  of  alkali.     From  this  it  appears  that  the 
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ancient  Egyptians  did  produce  a  genuine  porcelain,  and 
that  specimens  found  there  had  not  all  been  obtained  from 
China. 

Enamelled  Egyptian  blocks. — Some  of  these  are  not 
carved  out  of  natural  stone,  but  are  cast  ceramic  products. 
In  addition  to  these,  however,  the  author  has  found  some 
rectangular  carved  stones,  covered  with  a  green  enamel, 
which  were  found  by  analysis  to  be  made  from  steatite. 
He  found  on  reproducing  carved  specimens  of  steatite, 
which  would  become  hard  on  burning,  that  they  warped 
and  burst  during  firing,  owing  to  want  of  homogeneity. 
After  determining  the  coefficients  of  expansion  at  1000'^ 
and  1400°,  he  was  able  to  enamel  the  pieces  with  a  blue 
alkali-copper  glass,  which  gave  specimens  that  exactly 
resembled  the  green  Egvptian  specimens.  The  glass  had 
the  formula:  4SiO2(0-33CuO,0-67Xa2O).  The  change 
from  blue  to  green  must  be  ascribed  to  the  solution  of  a 
certain  amount  of  magnesium,  derived  from  the  steatite. 

Egyptian  statuettes  with  a  sand  body,  and  blue  glaze. — 
Salvetat  concluded  that  these  small  figures  had  been 
chiselled  out  of  natural  sandstone,  which,  owing  to  its 
content  of  water,  was  quite  soft.  The  results  of  the 
author's  observations,  however,  are  quite  different.  He 
found  four  kinds  of  bodies  or  pastes:  (1)  white  sandy  paste 
of  coarse  grain,  very  soft,  dense,  with  a  blue  coating  ; 
(2)  coarse  paste,  coloured  brown  by  manganese,  bound 
together  with  soda,  with  a  play  of  violet  colour  ;  (3)  hard, 
very  fine  paste,  bound  together  with  soda,  and  coloured 
with  copper:  dark-blue  glaze  ;  (4)  very  fine  and  very  soft 
paste,  soft  cast,  very  thin,  green  glaze.  The  analyses  of 
these  and  of  a  natural  Egyptian  sandstone  were  : — 


1. 

2. 

3. 

4. 

Sandstone. 

Silica    

94-4 

92-3 

93-9 

95-3 

93-8 

Alumina 

2-4 

1-1 

1-0 

1-6 

1-0 

Iron  oxide 

0-2 

0-3 

0-13 

0-4 

0-25 

Lime 

1-3 

0-6 

0-7 

1-65 

0-07 

Magnesia  

— 

— 

— 

— 

2-7 

Manganese  oxide  . 

— 

2-4 

— 

— 

— 

Copper  oxide    

0-5 

0-8 

0-84 

0-4 

— 

Soda 

1-2 

2-5 

2-4 

0-64 

Water 

— 

— 

— 

1-5 

The  presence  of  almost  spherical  air-holes  in  these  pastes 
showed  that  they  had  been  originally  mixed  with  water. 
Moreover,  fragments  of  burnt  clay  have  been  found  in 
Egypt  that  must  have  been  used  in  modelling  these 
statuettes.  Further,  the  microscopic  examination  of  these 
statuette  bodies  shows  that  they  are  composed  of  angular 
and  very  fine  sand  grains,  characters  that  are  never  shown 
by  quartz  or  natural  sandstones.  The  sand  must  have 
been  very  finely  ground,  which  would  increase  the  plasticity 
of  these  bodies,  which,  as  shown  by  the  small  content  of 
alumina,  were  very  poor  in  cla3\  Articles  composed  of 
a  similar  paste,  which  was  very  easily  cast,  and  developed 
a  much  greater  hardness  on  burning  than  the  Egyptian 
pottery,  were  made  from  the  following  mixture  :  Plastic 
clay,  10  ;  ground  sand,  30  ;  and  Fontainebleau  sand, 
60  parts.  This  was  slightly  richer  in  alumina  than  the 
Egyptian  bodies,  and  required  13  per  cent,  of  water  for 
mixing.  With  regard  to  the  glaze,  the  microscope  shows 
that  it  consists  of  quartz  grains,  the  interstices  of  which 
are  filled  with  blue  glass.  A  similar  glaze  is  given  by 
a  mixture  of  equal  parts  by  weight  of  finely  ground  sand 
and  blue  glass  of  the  composition,  4SiO2,0-33CuO,0-67Xa2O. 
The  blue  colour  depends  upon  the  ratio  of  copper  to  silicon, 
and  an  increase  of  the  former  causes  a  green  colour.  When 
burnt  at  1000^,  the  coating  is  quite  matt,  and  is  glazed  by  a 
short  firing  at  800°  C.  after  bfeing  smeared  with  sodium 
carbonate  solution. 

Antique  bine,  and  artificial  lapis  lazuli. — The  following 
formulae,  were  obtained  by  the  analysis  of  some  Egyptian 
products  : — 

1.  Dark  blue   ball     3-10  SiOj  (0-48  CuO,  0-46  CaO,  0-06  NajO) 

2.  Light  blue  ball     2-04  SiOj  (0-42  CuO,  0-51  CaO,  0-07  NajO) 

3.  Artificial  lapis, 

intensely  blue     2-50  SiOj  (0-36  CuO,  0-54  CaO,  0-10  NajO) 

4.  Vase,  dirtv  blue- 

green    3-00  SiO.  (0-42  CuO,  0-50  CaO,  0-07  NaiO) 

The  polarising  microscope  showed  quartz  in  all,  except 
No.  2.    When  heated  to  temperatures  ranging  from  900'  to 


1100°  C,  these  colours  undergo  changes  from  blue  to 
green  or  black,  but  the  original  colour  can  be  restored 
by  again  heating  to  a  somewhat  lower  temperature. 
Sodium  carbonate  is  used  as  a  fusing  material,  since  silica, 
lime,  and  copper  oxide  cannot  be  fused  together  at  a 
temperature  low  enough  to  allow  of  the  formation  of  the 
blue  colour.  From  a  number  of  experiments,  the  author 
found  that  "  calcium  blue  "  could  be  produced  from  the 
mixture  corresponding  with  the  formula: 

2-5SiO2{0-35CuO,0-55CaO,0-lXa2O). 

The  sUica  must  be  very  finely  ground,  otherwise  double  the 
quantity  is  requii-ed,  though  it  still  shows  a  sufficiently 
deep  colour.  With  precipitated  calcium  silicate  almost 
the  theoretical  proportions  can  be  used,  and  the  content 
of  copper  oxide  increased.  The  best  mixture  is :  2'20SiO2 
(0-48CuO,0-50CaO,0-02Na2O).  These  can  be  made  from 
the  following  mixtures  :  Silica,  75  or  66  ;  copper  oxide, 
14  or  19  ;  calcium  carbonate,  28  or  25  ;  and  sodium 
carbonate  (dry),  5  or  1  part.  This  ordinary  "  calcium 
blue  "  is  always  very  pale.  Its  intensity  is  increased  by 
repeated  firing,  after  previous  re-grinding,  and  is  due  to 
the  increase  of  the  size  of  the  crystals.  An  intense  blue  is 
given  by  increasing  the  content  of  copper  oxide,  preferably 
introduced  in  two  portions,  bv  adding  a  blue  glass,  corre- 
sponding with  the  formula]^  4SiO2(0-33CuO,0-67Xa2O) ; 
otherwise,  incomplete  union  of  the  copper  oxide  colours 
the  mass  black.  On  burning,  a  very  hard  body  exactly 
like  the  artificial  Egyptian  lapis  is  obtained  ;  in  firing,  the 
temperature  must  not  go  beyond  900°  to  1000°.  A  "  barium 
blue  "  can  be  obtained  from  a  composition  similar  to  that 
for  the  "  calcium  blue."  but  the  temperature  of  burning 
need  not  be  so  carefully  limited  ;  it  is  preferable  to  melt 
the  mass,  in  order  to  obtain  a  complete  reaction,  and 
then  develop  the  blue  bv  heating  again  to  900°  for  an 
hour.— W.  C.  H. 

English  Patent. 

Pottery,   earthemcarc,  and  similar  surfaces  ;    Printing  or 

transferring  designs  on  to  .     A.  J.  Weiss,  Vienna. 

Eng.  Pat.  18,382,  Aug.  16,  1906. 

The  articles  on  to  which  the  transfers  are  to  be  pressed, 
are  subjected  to  an  intermittent  rotary  motion,  and  the 
pressing  rollers  to  a  reciprocating  or  up  and  down  motion. 
The  rollers  move  downwards  while  the  article  is  at  a  stand- 
still, and  press  against  its  side  and  bottom  surfaces,  to 
press  the  transfer  designs  on  to  them  ;  after  this,  they 
move  upwards,  and  are  brought  out  of  contact  with  the 
article  to  be  decorated,  and  whilst  the  rollers  are  out  of 
contact  with  it,  the  article  is  slightly  rotated  in  order  that 
another  portion  of  the  surfaces  may  be  presented  to  the 
action  of  the  rollers  in  the  next  cycle  of  operations.  The 
claims  also  cover  the  details  of  an  apparatus  for  carrying 
out  this  process.  The  two  principal  parts  of  the  apparatus 
are  a  table,  to  support  the  article  to  be  decorated,  to  which 
an  intermittent  rotary  motion  can  be  communicated,  and 
a  head,  arranged  above  the  table,  which  can  be  moved 
vertically  up  or  do\vn.  To  the  under  side  of  the  head  or 
plate,  arms  are  pivoted  ;  these  arms  carry  the  pressing 
rollers,  and  are  pressed  against  the  surfaces  of  the  article 
to  be  decorated  by  means  of  springs.  The  parts  of  the 
apparatus  can  be  adjusted  to  deal  with  articles  of  varying 
shapes  and  sizes. — W.  C.  H. 
« 

United  States  Patents. 

Glass  ;   Process  and  apparatus  for  fire-polishing  plate 

P.  T.  Sievert,  Dresden,  Germany.     U.S.  Pat.  843,238 
Feb.  5,  1907. 

See  Fr.  Pat.  369,409  of  1906  ;  this  J.,  1907,  95.— T.  F.  B 

Glass  sheets  :    Method  of  making .     F.  L.  O.  Wads 

worth,  Morgantown  W.  Va.,  Assignor  to  Pressed  Prism 
Plate  Glass  Co.,  New  York.  U.S.  Pat.  844,552,  Feb.  19 
1907. 
In  the  method  described  two  sheets  of  glass  are  formed 
out  of  contact  with  each  other,  and  their  surfaces  are 
brought  into  welding  contact,  upon  interposed  open- 
meshed  material,  only  after  they  are  brought  to  sheet 
form,  and  whilst  still  plastic,  and  during  the  formation  of 
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subsequent  portions  of  the  e»me  sheet  or  sheets.  The 
cou»iK>und  sheft  is  then  subjeotoil  to  pretv^ure  acting 
upon  the  entire  cnvis-set'tion  of  the  sheet  between  the 
8urf»oes  that  apply  the  pressure. — \V.  C.  H. 

Gliut*  ariiHf.0  :    Mitniilacture  of .     R.   t-   H.  Jonker- 

gonw.  BillaniOiirt.  Assignor  to  Six\  Anon,  du  Chryso- 
Cerame.  Paris.     F.S.  Pat.  S4.i.or>2,  Feb.  2(i.  1007. 

Sm  Eng.  Pat.  16.Uk)  of  IWO  :  this  J..  1907.  H4.— T.  F.  B. 

Mien  :      Manufacture     of     piilitrised .     P.     Dorler. 

Munieh,    Assignor    to    R.    Tiller.    Hamburg,    and     H. 

Duelfer,  Cassel.  (.Jernianv.     I'.S.  Pat.  845.400.  Feb.  20, 

1901. 
Sbk  Eng.  Pat.  23.149  of  1905  ;  this  J..  1906.  181.— T.  F.  B. 

EnatneUing   or  glazing   fmhillic   and  other  surfaces.     W. 

Atkinson  and  J.  Smith.  Bradford.     U.S.  Pat.  843.985. 

Feb.  12.  1W7. 
Sk*  Eng.  Pat.  12.554  of  1906  :  this  J..  1906.  1147.— T.  F.  B. 

French  Patent. 

Pottery :     ProeeM    and    installation    for    burning . 

J.  Billon.  Fr.  Pat.  371,796,  Nov.  26,  1906. 
Thb  inventor  claims  the  u.se  of  mineral  oil  as  the  com- 
bustible in  this  process  of  burning  pottery.  The  apparatus 
used  for  the  jirocess  consists  of  a  raised  tank  to  hold  the 
oil.  which,  under  a  certain  amount  of  pressure,  passes 
down  a  pipe  to  a  distributing  receiver,  to  which  several 
tubes  are  attached.  These  tubes  serve  to  project  the 
liquid  combustible  on  to  all  parts  of  the  grate,  and  are 
provided  with  valves,  by  means  of  which  the  fire  can  be 
regulated  at  different  points  of  the  grate.  The  apparatus 
mav  be  modified  to  include  a  vaporiser  for  the  oil.  which 
is  then  injected  into  the  grate  in  tlie  form  of  gas. — W.  C.  H. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  323.) 

DuM  ;    Use  of  deliquescent  salts  for  the  prevention  of . 

A-  Houieau  and  G.  A.  Le  Rov.  Bull.  Soc.  Ind.  de 
Rouen,  1906,  353.  Chem.-Zeit.,"  1907,  31,  Rep.,  127— 
128. 
Th«  u«e  of  calcium  chloride  solutions  for  "  watering  " 
roads  wa«  first  introduced  in  1828,  but  no  progress  was 
made  with  the  procedure  for  about  30  years.  In  1859 
trials  were  made  at  Lyons  with  hydrochloric  acid,  which 
formed  calcium  chloride  with  the  lime  contained  in  the 
noH.  CtCKid  result*  were  also  obtained  at  Rouen,  where 
the  applications  of  calcium  chloride  solutions  were  con- 
tinned  for  several  years  in  succession,  beginning  in  1873. 
Houzeau  calculated  that  the  use  of  such  solutions  was 
3f»  jier  cent,  more  economical  than  ordinary  efficient 
watering,  becautie  calcium  chloride  remained  damp  for 
six  days,  (ri  late  years  magnesium  chloride  solution  of 
yif"  B.  has  been  sulwtitutefi  for  the  calcium  salt,  as  it  is 
alleged  to  havf  greater  disinfecting  projterties  and  to  render 
wood  pavement  fireproof.  Calcium  chloride,  however, 
remainii  the  more  cenerally  suitable  material.  Its  chief 
■oorce*  arc  by-products  of  the  ammonia-soda  and  WeUlon 
proccMCa,  of  the  lK»ric  and  acetic  a<^;id  man\ifactnres,  and 
ol  the  mineral  water  industry.  The  ammonia-soda 
proceiw  yields  calcium  chloride  solution  of  10 — 12  per  cent. 
strength,  the  Weldon  proocss  a  solution  of  16 — 17  per 
rent.  For  the  pur^iOHC  of  <lust  jirevcntion,  calcium 
chloride  solution  ha«  wveral  a^l vantages  over  jtctroleum 
or  w*  ■  ■  -  •". rning  tar.  It  in  <h<-n])fT.  requires  no  [)revioiis 
dry  '  thf  roarl  Hurfa/c,  and  flfx-s  not,  like  oil  or 

tar.  »  ''I  an  un|ilcaiiant  rnnrl  during  a  thaw.     The 

distnfertmg  |»roper1»e«  of  calcium  chloride  are  fully  equal 
to  th''jite  of  tar-containing  sfjlutir/ns. — ().  R. 

Cement   production  of  the    United  Statejt  in   19f)6.      ]'m\.  of 
Trade  . I.,  April  II.  MK)7.     [T.R.] 

The    following    statement,  issued    by  the  Unite*l    States 
Geological  SarTey,  shown  the  approximate  production  of 


hydraulic  cement  in  the  United  States  for  the  year  1906. 
The  returns  on  which  it  is  based  are  complete  with  the 
exception  of  those  from  four  small  plants  : — The  total 
production  of  all  kinds  of  hydraulic  cement  in  1906. 
including  Portland,  natural  rock,  and  puzzuolana  cement 
was  50,027.321  barrels,  valued  at  854.015,713.  Of  this 
total  45,610.822  barrels  were  Portland  cement,  with  a 
value  of  851,240.652 ;  3,935,275  barrels  were  natural 
rock  cement,  with  a  value  of  82,362,140,  and  481,224 
barrels  were  puzzuolana  cement,  valued  at  $412,921.  The 
total  production  of  cement  in  1905  was  40,894,308  barrels, 
valued  at  $36,012,189. 

English  Patents. 

Slate,    artificial;     Manufacture    of .     J.    Hennings, 

Kieis  Jork,  Germany.     Eng.  Pat.  25,043,  Nov.  7,  1906. 

See  Fr.  Pat.  371,269  of  1906  ;  this  J.,  1907,  323.— T.  F.  B. 

Portland  cement  ;    Manufacture  of .     K.   Zulkowski, 

Prague,  Austria.     Eng.   Pat.   7443,  March  28.   1906. 

See  Fr.  Pat.  364,022  of  1906  ;  this  J.,  1906,  886.— T.  F.  B. 

Furnaces  or  kilns  for  preparing  cement-making  materials 
or  the  like.  C.  A.  Matcham,  Allentown,  U.S.A.  Eng. 
Pat.  19,973,  Sept.  7,  1906. 

See  U.S.  Pat.  842,848  of  1907  ;  following  these.— T.  F.  B. 

United  States  Patents. 

Marble  ;   Process  for  integral  or  through  coloration  of . 

E.  L.  Belloni,  Milan,  Italy.     U.S.  Pat.  844,846,  Feb.  19, 
1907. 

The  marble  is  subjected  "  successively  to  the  action  of  salt 
solutions  of  gradually  increased  osmotic  power."  In 
order  to  obtain  "  highly-concentrated  salt  solutions,"  "  a 
saturated  solution  of  the  acid  radical  of  the  base  desired  " 
is  first  obtained,  and  the  degree  of  concentration  of  the 
solution  is  then  increased  by  the  introduction  of  "  fresh 
quantities  of  the  acid  radical  of  the  base,  combined  with 
a  radical  different  from  the  first-named  acid  radical,"  but 
soluble  in  solvents  of  it. — W.  C.  H. 

Cemenl  ;     Process    of    burning .     C.    A.    Matcham, 

Allentown,  Pa.     U.S.  Pat.  842,848,  Jan.  29,   1907. 

The  cement  material  is  fed  into  one  end  of  a  substantially 
horizontal  kiln,  and  allowed  to  flow  through  it  to  the  dis- 
charge end.  At  the  inlet  end  of  the  kiln,  means  are  pro- 
vided for  creating  a  draught  through  it,  from  the  discharge 
end  to  the  inlet  end.  This  draught  draws  a  stream  of 
powdered  fuel  into  the  discharge  end  of  the  kiln,  together 
with  a  volume  of  air  at  normal  temperature,  and  simul- 
taneously introduces  a  relatively  large  volume  of  heated 
air,  immediately  under  the  incoming  powdered  fuel  and 
air.  The  powdered  fuel  forms  a  combustible  mixture 
with  the  air,  and  the  flame  is  drawn  in  a  substantially 
straight  path  through  the  kiln,  into  the  combustion  zone, 
and  in  contact  with  the  cement  material,  without 
materially  disintegrating  the  lining  of  the  kiln. — W.  C.  H. 

Lime  ;     Apparatus   for   and   method   of   hydrating . 

VV.    S.     Osborne.     U.S.    Pats.    845,189    and    845,190, 
Feb.  26,  1907.     VII.,  page  407. 

Lime  and  cement  forming  material ;    Process  of  calcining 

.     C.  Ellis,  White  Plains,  N.Y.     U.S.  Pat.  843,878, 

Feb.  12,  1907. 

This  process  of  calcining  limestone,  &c.,  consists  in 
mixing  a  predetermined  amount  of  water  with  hot  gases 
derived  from  a  limekiln,  whereby  the  water  is  converted 
into  steam  ;  to  this  mixture  a  predetermined  amount 
of  air  is  added,  and  the  resulting  mixture  is  passed,  as  an 
accelerated  draught-current,  through  a  shallow  bed  of 
ignited  fuel,  at  a  rate  greater  than  the  fuel  can  react 
with  the  gases,  and  the  resulting  mixture  is  then  burned 
in  contact  with  limestone. — W.  C.  H. 
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Cement ;   Process  of  burning and  apparatus  therefor. 

C.  Ellis,  White  Plains,  N.Y.,  Assignor  to  Combustion 
Utilities  Company,  New  York.  U.S.  Pat.  844,857, 
Feb.  19,  1907. 

This  process  of  sintering  cement  and  like  materials  in 
rotary  kilns,  consists  in  passing  a  stream  of  the  material 
through  the  kiln,  and  causing  a  jet  of  mingled  fuel  and 
air  to  impinge  upon  the  material,  the  fuel  and  air  being 
introduced  in  quantity  sufficient  to  approximately  satisfy 
the  draught  of  the  kiln,  and  thereby  substantially  avoid 
an  insulating  air  stream  between  the  flame  and  the 
material  to  be  heated.  The  fiame  impinges  end-on  both 
upon  the  material  and  upon  the  ascending  wall  of  the 
kiln  at  a  point  above  where  the  material  should  drop 
away  to  prevent  unduly  prolonged  adhesion  of  the  material 
to  the  wall.  The  flame  is  spread  out  into  a  fan  shape, 
and  is  projected  into  the  kiln,  obliquely  to  the  axis  ;  the 
major  axis  of  cross-section  of  the  flame  is  nearly  horizontal. 
The  fiame  is  projected  from  a  burner  situated  at  a  point 
below  and  to  one  side  of  the  axis  of  the  kiln,  and  directed 
to  the  opposite  side  of  the  kiln.  The  flame  is  widespread 
in  an  approximately  horizontal  direction,  and'  relatively 
thin  in  a  vertical  direction,  and  impinges  against  the 
shoulder  formed  at  the  line  between  the  calcining  and 
clinkering  zones,  and  penetrates  for  a  substantial  distance 
into  the  calcining  zone.  The  burner  comprises  inner  and 
outer  tubes,  the  outer  being  capable  of  longitudinal 
adjustment  beyond  the  inner,  and  of  a  projecting  hood 
on  the  outer  side  of  the  discharge  orifice  to  prevent 
excessive  spreading  of  the  outer  side  of  the  flame.  The 
discharge  orifice  is  relatively  long  in  one  direction,  and 
narrow  in  the  opposite  direction,  and  is  narrower  at  its 
inner  side  than  at  its  outer  side. — W.  C.  H. 

French  Patents. 

[Eoad]  Dust ;   Preservative,  vnth  a  wood-far  basis,  against 

.     S.    Mattar   and   R.    Funcke.     Fr.  Pat.  371,521, 

Nov.  15,  1906. 
For  preventing  the  formation  of  dust  on  roads  the  product 
obtained  by  heating  wood  tar  to  about  200°  C.  to  remove 
the  easily  volatile  constituents  is  used,  either  alone  or 
preferably  added  to  a  mixture  of  creosote  or  anthracene 
oils,  or  to  distillation  products  of  petroleum  or  resinous 
vegetable  oils. — W.  C.  H. 

Blast-furnace  slag  ;    Process  for  the  utilisation  of . 

G.  L.  Lamort.     Fr.  Pat.  371,610,  Nov.  19,  1906.     Under 
Int.  Con  v.,  Nov.  24,  1905. 

According  to  this  invention  blast-furnace  slag  is  utilised 
and  made  into  paving  flags,  paving  blocks,  building 
materials,  &c.,  by  the  addition  of  sand  or  other  inert 
material  to  the  slag,  whilst  in  a  fluid  condition.  The 
claims  also  include  the  products  thus  obtained. — W.  C.  H. 

Wood ;     Process   and   arrangements   for   the   injection    of 

liquids  into .     P.    Houter   and   A.   L.   de   Sainte- 

Croix.     Fr.  Pat.  371,960,  Nov.  29,  1906. 

The  process  described  is  for  staining,  fire-proofing,  pre- 
serving, hardening,  or  perfuming  any  kind  of  freshly  cut 
wood,  on  which  the  bark  is  left.  The  sap,  gums,  and  other 
natural  products  are  removed  from  the  wood,  by  passing 
through  it,  in  the  direction  of  the  fibres,  by  pressure  or 
suction,  a  stream  of  water,  alcohol,  or  other  suitable 
solvent,  to  remove  the  natural  products  by  mechanical 
displacement  or  by  solution  ;  then,  by  the  same  means, 
the  material  to  be  injected  is  introduced  into  the 
wood,  which  it  completely  penetrates.  A  series  of 
varied  tints  can  be  imparted  to  the  wood,  by  injecting 
one  or  more  colouring  substances,  of  different  shades, 
either  in  the  same  or  in  the  opposite  direction,  in  cylinders, 
sectors,  or  any  other  form.  In  carrying  out  the  process, 
the  portion  of  the  cross-section  of  the  log,  that  is  to  be 
impregnated,  is  isolated,  e.g.,  covered  with  a  flat,  inverted 
basin,  with  sharp  edges  which  penetrate  the  wood,  and 
provided  with  a  supply-pipe  for  the  liquid.  A  tight 
joint  between  the  wood  and  the  basin  may  also  be  made 
by  means  of  an  elastic  rim  placed  between  the  wood  and 
the  rounded  edge  of  the  basin.  The  injecting  apparatus 
may  also  consist  of  two  cylinders  of  different  diameters, 


the  larger  and  lower  of  which  is  forced  on  to  the  end  of  the 
block  to  be  treated,  and  is  filled  with  the  injection  material, 
which  is  forced  into  the  wood  by  a  piston,  this  piston 
being  rigidly  connected  with  one  in  the  smaller  cylinder, 
which  is  moved  by  admission  of  some  fluid  under  pressure. 

— W.  C.  H. 

Bricks  and  similar  products  ;    Furnace  for  burning . 

A.    M.    Chmelewski,    nee    Gustin.     Fr.    Pat.    371,831, 
Nov.  27,  1906. 

The  furnace  described  comprises  an  inner  centra! 
separating  wall,  and  an  outer  wall,  which  is  separated 
from  the  inner  one  by  a  certain  distance,  and  forms 
with  it  a  continuous  chamber.  This  chamber  can  be 
divided  into  a  number  of  special  compartments  by  means 
of  screens.  The  crown  of  the  furnace  consists  of  a  tem- 
porary covering  formed  of  the  mass  of  bricks  and  articles 
to  be  burnt  that  are  introduced  into  the  chamber.  The 
lower  part  of  the  exterior  wall  is  provided  with  openings 
for  filling  the  chamber,  and  for  fuel,  and  openings  or  vent- 
holes  are  arranged  in  the  temporary  crown  or  covering. 
The  inner  wall  is  provided  with  a  smoke  channel  which 
communicates  with  the  compartments  of  the  continuous 
chamber,  and  with  valves  which  regulate,  open,  or  close 
the  communication  between  the  channel  and  the  com- 
partments. Firing-holes,  provided  with  movable  covers, 
are  arranged  in  the  covering  layer  ;  these  firing  holes 
are  vertical  charmels  formed  by  the  piling  up  of  the 
articles  to  be  burnt.  The  smoke  channel  is  formed  along 
the  length  of  the  central  wall,  either  in  the  wall  above 
the  level  of  the  floor  of  the  kiln,  or  below  it.  It  may 
also  be  arranged  in  or  under  the  lateral  wall,  either 
below  the  floor  of  the  continuous  chamber,  or  formed 
by  suitable  pipes  arranged  above  or  on  the  sides  of  the 
furnace ;  in  each  case  the  channel  is  provided  with 
openings  towards  or  into  the  bottom  of  the  continuous 
chamber.  Combustible  material  may  be  introduced 
into  the  lower  part  of  any  of  the  compartments,  or  through 
the  covering  layer  on  the  top,  and  each  compartment  is 
provided  with  an  opening  or  entrance,  which  can  be 
regulated,  opened,  or  closed  by  suitable  arrangements. 

— W.  C.  H. 

Plaster  ;   Arrangement  for  the  continuous  burning  of . 

F.  Raithel.  Fr.  Pat.  371,989,  Nov.  30,  1906. 
The  apparatus  described  consists  of  two  concentric 
burning  chambers,  the  bottom  of  the  outer  one  being  higher 
than  that  of  the  other.  Both  chambers  are  heated  by  a 
single  fire,  the  gases  from  which  follow  a  definite  coiu-se, 
and  pass  round  the  outer  chamber  before  cscapins  into 
the  chimney  flue.  The  first  stage  of  the  burning  of  the 
plaster  takes  place  in  the  outer,  or  cooler,  chamber,  and 
from  this  the  material  is  passed,  by  means  of  scrapers 
attached  to  a  central  revolving  shaft,  through  openings, 
provided  with  doors,  into  the  inner  and  hotter  chamber, 
where  the  burning  is  completed,  and  from  this  the  fully 
burnt  product  is  discharged  by  a  second  set  of  scrapers, 
mounted  on  the  same  shaft,  into  cooling  vessels.  The 
different  operations  are  thus  carried  out  in  a  continuous 
manner. — W.  C.  H. 

Cement  mixture  for  rough-casting  and  covering  the  facades 
of  buildings  and  structures  of  all  kinds.  L.  Simonsen. 
Fr.  Pat.  371,530,  Nov.  15,  1906. 
The  composition  described  consists  of  a  mixture  of  cement 
and  a  liquid  binding  material,  which  is  formed  of  a  solution 
of  casein  dissolved  in  ammonia  and  digested  in  hot  or 
boiling  water. — VV.  C.  H. 

Hydraulic  limes  and  cements  ;  Treatment  of to  improve 

their  qualities.  E.  Boyer  and  J.  Velin.  Fr.  Pat. 
371.953,  Nov.  30,  1906.' 
According  to  this  invention  carbon  dioxide  is  used  to 
convert  the  injurious  component,  quicklime,  in  hydraulic 
materials  into  a  u.seful  component,  a  basic  carbonate. 
The  treatment  consists  in  re-burning  and  re-carbonating, 
in  a  horizontal  furnace,  at  a  temperature  of  about  600°  to 
700°,  hydraulic  materials  already  burned,  which  are 
carried  by  trucks  or  other  means  of  transport,  and  moved 
in  the  same  direction  as  that  taken  by  the  gases  and  smoke 
derived  from  the  grate. — W.  C.  H. 
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GXRMAN  PaTBNTS. 

Building  blocks  ;  Process  for  the  vianufacturc  of  light 

from  satcdust,  gvpsutn,  and  glue  solution.  R.  Schulze. 
G«^r.  Pat.  173.037,  July  U>.  1W5. 
SiWPrsT  is  tresitoil  with  aluminium  sulphate,  dried,  and 
made  into  a  paste  with  milk  of  lime  and  a  mixture  of 
jrj-psuni  and  glue  solution.  Bloeks  are  made  from  this 
paste  in  the  usual  manner.  It  is  elaimed  that  the  blocks 
are  verv  strong  and  durable,  as  only  insoluble  compounds 
are  formed,  and  no  gas  is  evolved  during  their  preparation. 

—A.  S. 

5orr/  cement  ;    Process  for  the  manufacture  of  dry . 

J.  Abel.  F.  Jauson.  and  E.  Rocke.  Ger.  Pat.  109,663, 
Sept.  1.  1904.  Addition  to  Ger.  Pat.  154,976,  Oct.  6, 
1903  (this  J.,  19t)o.  500). 
AccoRnixo  to  the  present  patent  crystallised  magnesium 
chloride  is  heated  until  it  is  completely  dehydrated  and  a 
portion  of  the  hyilrochloric  acid  is  evolved,  but  instead 
of  carefully  regulating  the  heating  so  that  the  residue 
contains  the  desired  proportions  of  magnesium  chloride 
and  magnesia,  the  heating  is  discontinued  whilst,  e.-vcess  of 
magnesium  chloride  is  still  present,  and  the  composition 
of  the  residue  is  afterwards  adjusted  by  addition  of  burnt 
magnesite. — A.  S. 

X.— METALLURGY. 

Pig-iron    production    of   the    world.     Eng.    and    Min.    J., 

March  23,   1907.     [T.R.] 
The  rejK>rt«  of   the   three   great   iron-producing  nations 
give  the  output  of  pig-iron  for  the  year  1906  as  follows, 
reduced  to  metric  tons : — 


1905. 


rnited  SUt4« 

Germany   

Gmt  Britain 

Total    


23,340,258 

10,987,623 

9,746,221 


Germany  showed  last  year  the  largest  proportional  gain, 
13-6  per  cent.  The  increase  in  the  United  States  was 
10-1  per  cent.,  and  that  in  Great  Britain  5-8  per  cent., 
the  total  gain  for  the  three  countries  being  10  per  cent. 

Iron   and   sUel   prodtiction   of   France   in    1906.     Bd.    of 
Trade  J..  March  28,  1907.     [T.R.] 

Thi  French  "  Journal  Officiel  "  publishes  the  following 
Ft,*  *•  -  'iting  to  the  production  of  iron  and  steel  in 
Yt  .'  the  year   1906,  with  comparative  figures 

ff  r  ^  -     'ding  year  : — 


1005. 


CMt  iron— 

Forge  pi«    

FuuiMliy  pkf 

Jtaaena  ng  

TbowM  pic    

Spcdal  pic   

Total    

WrMnJ     iron     and     steel, 
worked — to<al 

Jlild  Steel.  workMl— total 

latau   

Id  MDeta  .... 


Metric  tons. 

705.691 

«35.«72 

160.411 

1.530,671 

44,267 


8,076.712 

669,841 

1,442,071 

2.240.2H4 
1,051,054 


Frrrtru*  ozid*  ;    Rf.duction  of by  hydrogen  and  carbon 

mnnnxid*.     W.    \Vvi.«.     .Metallurgie,    1906,    3,    26 — 27; 
Z.  angew.  Chem.,  HK)7,  20,  579. 

ATmtPTS  to  determine  the  oxygen-content  of  iron  by 
ignition  in  a  current  of  car^>on  monoxide  mHU-tu]  of 
hydrogen  prored  unsuccesuftil.  In  '-xjKTini'-ntH  with 
hydrogen  tne  result*  came  out  higher,   the  higher  the 


temperature  employed.     With  carbon  monoxide  the  results 

were  much  liigher  than  with  hydrogen.     They  attained 

a  maximum  when  the  temperature  of  ignition  was  1025°  C, 

falling  again  with  further  increase  of  temperature  ;    the 

iron    became    richer    in    carbon    during    the    test.     The 

I    resvdts  indicate  that,  contrary  to  the  prevailing  opinion, 

'    carburisation  of  iron  in  the  blast  furnace  may  be  ctTected 

I    by  the  carbon  monoxide  present  in  the  ascending  current 

of  gas  even  at  temperatures  higher  than  that  corresponding 

to  a  red  heat. — A.  S. 

Graphite  ;    Effect  of  foreign  elements  in  pig-iron  upon  the 

separation   of ;    F.    Wiist.     Metallurgie,    1906,   3, 

109—175,  201—205.  Z.  angew.  Chem.,  1907,  20, 
581—582. 
Other  elements  besides  manganese  and  silicon  have  an 
influence  on  the  separation  of  graphite  in  pig  iron.  Tho 
author  examined  the  effect  of  tin,  sulphur,  and 
phosphorus.  In  presence  of  tin,  iron  cannot  take  up 
so  much  carbon  as  usual.  Tin  has  no  appreciable  effect 
on  the  formation  of  graphite  if  silicon  be  present,  but  it 
favours  such  formation  in  metal  free  from  silicon.  In 
presence  of  excess  of  carbon,  iron  is  capable  of  taking  up 
about  10  per  cent,  of  tin.  Sulphur  causes  a  lowering  of 
the  saturation  point  of  iron  for  carbon,  but  tends  to  prevent 
the  separation  of  graphite  by  silicon.  In  iron  free  from 
silicon,  phosphorus  has  no  effect  on  the  separation  of 
graphite  until  its  quantity  exceeds  about  2-5  per  cent., 
but  with  larger  proportions  of  phosphorus  the  separation 
of  graphite  is  accelerated.  In  presence  of  about  0-9  per 
cent,  of  silicon,  the  acceleration  of  the  separation  of 
graphite  does  not  become  evident  until  the  proportion  of 
phosphorus  rises  above  3  per  cent. — A.  S. 

Iron-carbon  alloys  ';  Influence  of  silicon  on  — • — .  F.  Wiist 
and  O.  Petersen.  Metallurgie.  1906,  3,  811—820; 
Science  Abstracts,  1907,  IDA,  172. 
The  authors  made  specimens  by  heating  Swedish  cast  iron 
with  excess  of  carbon,  and  afterwards  with  more  or  less 
ferrosilicon.  A  portion  was  afterwards  held  for  some 
time  at  10°  above  the  solidification  temperature.  The 
ratio  of  the  difference  between  4-3  and  the  total  carbon 
to  the  silicon-content  is  found  to  be  very  roughly  constant, 
averaging  0-303  between  2  and  5  percent,  of  silicon,  falling 
to  about  0-18  at  13  per  cent.,  and  0-13  at  27  per  cent,  of 
silicon.  This  ratio  is  interpreted  as  the  amount  of  carbon 
displaced  by  1  per  cent,  of  silicon,  the  solidification 
temperature  being  taken  as  that  of  the  eutectic  for  the 
given  amount  of  silicon,  and  the  alloy  as  being  saturated 
with  carbon  under  the  given  conditions.  With  increasing 
silicon  the  solidification  temperature  is  gradually  raised 
from  1130°  to  about  1245°  with  27  per  cent,  of  silicon.  Tho 
effect  is  so  slight  within  practical  limits  of  working  that 
it  may  generally  be  neglected.  The  duration  of  the 
change  has  an  inverse  relationship  to  the  amount  of 
graphite  in  the  specimen.  The  metallographic  study 
supports  the  probable  existence  of  the  compound,  FcoSi — 
either  free,  or  as  Fe2Si-rich  solution  in  iron  containing 
also  some  carbon. 

Cast  iron  :    Relation  between  composition  and  properties 

of    mrdleahle .     F.    Wust.     Metallurgie,    1907,    4, 

45—53.  Science  Abstracts,  1907,  lOA,  172. 
It  is  found  as  a  result  of  the  author's  experiments  that 
the  soundness  of  malleable  cast  iron  is  independent  of  the 
silicon,  phosphorus,  and  sulphur  contents,  so  long  as  these 
do  not  exceed  1-2,  0-1,  and  0-2  per  cent,  respectively. 
If  cementite  is  decomposed  in  the  annealing  process,  then 
the  soundness  is  more  or  less  affected  according  to  tho 
amount  of  temper  carbon  oxidised  out.  The  ductility 
and  tensile  strength  are  reduced  with  increase  of  sulphur 
beyond  0-15  per  cent.  A  repetition  of  the  annealing 
yirocess  does  not  bring  about  any  change  in  soundness 
and  ductility,  but  it  is  found  to  be  possible  to  increase 
the  tensile  strength  by  this  means. 

Ferrosilicon  ;   Relation  between  specific  gravity  an/l  silicon- 

content  in .     .1.  Rotho.     Mitt,  der  Konigl.  Material- 

prufungsamt.,  1907,  25,  51—52. 
Thk  author  has  determined*  the   specific  gravities   of  a 
number  of  samples  of  ferrosilicon,  to  ascertain  whether 


I        25,712,106 

!        12,478,267 

10,311,778 


48,502,151 


1906. 


Metric  tons. 

741,571 

591,275 

149,971 

1,784,726 

51,489 


3,310,032 

736,918 

1,454,456 

2,371,877 
1,052,167 
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this  determination  could  be  used  as  an  index  of  the 
content  of  silicon.  The  figures  show,  however,  that  the 
variation  of  specific  gravity  with  silicon-content  is  not 
rapid  enough,  especially  just  above  and  below  25  per 
cent,  (the  percentage  above  which  ferrosilicon  may  be 
imported  into  Germany  duty-free),  to  allow  the  per- 
centage of  silicon  to  be  inferred  from  the  specific  gravity. 
The  figures  are  as  follows  (water  at  4°  C.  =  1)  : — 


Silicon-content. 

Specific  gravity. 

Temperature. 

per  cent. 

'  C. 

11-58 

6-96 

20-3 

15-81 

6-88 

20-7 

22-83 

6-51 

17-3 

23-47 

6-51 

19-5 

24-26 

6-48 

17-2 

29-04 

6-40 

19-9 

32-05 

6-18 

16-7 

47-25 

4-55 

21-0 

77-29 

2-93 

19-6 

—J.  T.  D. 

Aurtferou-s  ore  containing  insoluble  arsenides  ;    Notes  on 

the  occurrence  and  treatment  of  an .     J.  K.  Wilson. 

J.  Chem.  Met.  and  Min.  Soc.  of  S.  Africa,  1907,  7,  244— 
248. 
The  ore  is  from  quartz  veins  at  the  Xooitgedacht  Mine, 
Lydenburg  District.  The  veins,  which  appear  to  have 
been  subjected  to  intense  heat  and  pressure  since  their 
formation,  as  well  as  subsequent  weathering,  are  in  places 
still  heavily  mineralised,  arsenical  p^Tites  predominating. 
The  bulk  of  the  gold,  however,  being  free  and  fairly  coarse 
and  associated  with  oxidised  rubbly  quartz  and  ferric 
oxide,  is  extracted  by  amalgamation,  and  the  tailings 
treated  by  the  cyanide  process  ^\ithout  concentration. 
The  tailings  have  the  following  composition : — Silica 
(SiOa),  36—40;  iron  (FeoOg),  40—43;  iron  (Fe304), 
nil— 'I;  alumina  (AI2O3),  11-8 — 12-5  ;  arsenic  (as 
arsenide),  2-05- 4-7  ;  sulphur  (S),  0-2— 2-0  ;  antimony, 
nil — heavy  traces  ;  copper  (Cu),  nil — to  traces;  and  acid 
salts  (as  "^Ha'SO^),  nil — 0-087  per  cent.  The  amount  of 
free  acid  or  acid  salts  present  is  thus  very  small,  even  in 
tailings  which  have  been  exposed  to  the  weather  for  some 
years,  and  does  not  account  for  the  heavy  consumption 
of  lime.  Experiments  showed  that  the  consumption  of 
lime  is  due  principally  to  the  presence  of  arsenic  which 
exists  in  the  form  of  arsenides  insolul)le  in  water,  the 
arsenides  acting  slowly  upon  alkalis  decomposing  them. 
It  w-as  also  shown  that  cyanide  solution  dissolves  these 
arsenides  and  is  decomposed  by  them,  that  arsenic  may 
be  partially  precipitated  from  cyanide  solution  by  the 
addition  of  lime  in  excess,  some  of  the  cyanide  being 
regenerated,  and  that  this  precipitate  is  more  or  less 
soluble  in  excess  of  neutral  or  slightly  alkaline  cyanide 
solution.  Based  on  the  results  of  these  experiments, 
the  method  adopted  is  to  add  the  lime  to  the  ore  and  allow 
complete  reaction  to  take  place  before  adding  the  cyanide. 
In  the  case  of  current  tailings  the  lime  is  added  in  the 
mill,  and  in  the  case  of  acciimulated  tailings  the  requisite 
amount  of  lime  is  fed  into  each  truck  as  the  vat  is  charged, 
the  charge  is  saturated  with  water,  allowed  to  soak  for 
twenty-four  hours,  and  the  water  drawn  off.  Cyanide 
solution  containing  0-04  to  0-06  per  cent,  of  potassium 
cyanide  is  used  throughout  the  treatment,  and  after  each 
wash  the  charge  is  leached  dry. — 0.  F.  H. 

Last  drainings.     H.  A.  WTiite.     J.  Chem.  Met.  and  Min. 

Soc.  S.  Africa,  1907,  7,  239—244. 
The    author    gives    the    following   results  of    two  years' 
working  on  a  particular  mine,  showing  the  efifect  of  increas- 
ing the  proportion  of  solution  : — 


Charges    awis.    . . 

Residues , 

Last  drainings  ....       ,, 

Zinc  used    lb.  per  ton 

Cyanide  used    ....         ,, 
Solution per  cent. 


1905. 


1906.      I  Dec,  1906 


4-279 
0-851 
0-710 
0-53 
0-49 
141 


3-980 
0-745 
0-390 
0-51 
0-55 
156 


0-21 
166 


It  is  then  calculated  that  the  cost  of  handling  the  extra 
tonnage  of  solution  is  more  than  repaid  by  the  increase 
in  the  amount  of  gold  recovered,  experiments  having 
shown  that  approximately  one-ninth  of  the  value  of  the 
last  drainings  gives  the  value  of  dissolved  gold  per  ton  of 
dry  residue.  For  the  purpose  of  checking  the  efficiency 
of  leaching  and  washing,  the  author  advocates  the  use  of  a 
diagram  of  gold  and  cyanide  values  in  solutions  leaving  the 
tanks,  taken  at  regular  and  frequent  intervals.  Two 
such  diagrams  are  given,  from  which  it  is  shown  that 
the  practice  of  commencing  with  weak  or  medium  solutions 
is  not  as  a  rule  to  be  recommended,  as  the  first  leachings 
very  soon  begin  to  carry  gold,  but  practically  no  cyanide 
or  alkalinity,  so  that  when  sent  to  the  "  weak  "  extraction 
boxes,  they  mix  with  solutions  nearly  saturated  with 
zinc,  and  reduce  their  protective  strength  to  the  point 
where  zinc  hydroxide  separates  out,  thus  largely  accounting 
for  the  objectionable  "  white  precipitate  "  found  in  the 
"weak  "  boxes. — 0.  F.  H. 

Colloidal   silicic   acid   in   slimes.     W.    A.    Caldecott.     J. 
Chem.,  Metall.  and  Min.  Soc,  S.  Afi'ica,  1907,  7,  217. 

The  author  di-aws  attention  to  a  statement  by  A.  W. 
Warwick  (London  Mining  J.,  April  29,  1905)  as  to  the 
presence  of  colloidal  hydrates  in  ore  slimes,  and  points 
out  that  this  fact  may  lead  to  an  explanation  of  the 
difficulty  of  settling  accumulated  slimes  or  slimes  from 
partly  weathered  pyritic  ore,  as  compared  with  slimes 
from  freshly  mined  pyritic  banket  ore.  In  the  weathering 
of  pyritic  ores,  the  sulphuric  acid  produced  may  decompose 
any  aluminium  silicate  or  magnesium  silicate  present, 
with  formation  of  colloidal  silicic  acid  which  would 
considerably  retard  settling,  and  also  have  an  injurious 
effect  in  leaching  and  filter-pressing.  Experiments 
showed  that  addition  of  a  small  quantity  of  gelatinous 
silicic  acid  to  slimes  had  a  marked  retarding  influence  on 
the  rate  of  settling. — A.  S. 

Nickel  and  tin  ;   Alloys  of .     E.  Tigouroux.  Compt. 

rend.,    1907,    144,    639—641. 

By  the  direct  action  of  pure  nickel  upon  pure  tin,  the  author 
has  prepared  alloys  containing  respectively  73'64,  83'65, 
and  92 '71  per  cent,  of  tin.  The  first  of  these  is  of  an 
iron-grey  colour,  hard,  and  of  crystalline  texture,  and  has 
the  properties  of  being  sonorous  like  certain  ordinary 
bronzes.  The  second  alloy  is  of  a  more  bluish  shade,  and 
its  surface  shows  numerous  cavities  in  which  crystals 
can  be  discerned  by  the  naked  eye.  It  is  not  sonorous. 
The  third  resembles  tin  in  appearance,  but  is  harder, 
and  has  a  striated  surface.  All  three  alloys  are  non- 
magnetic (showing  that  the  nickel  is  not,  in  the  free 
state),  and  when  treated  with  nitric  acid,  all  leave  a  more 
or  less  crystalline  metallic  residue. — C.  A.  M. 

Calcium ;     Alloys    of .     L.    Stockem.     Metallurgie, 

1906,  3,  147—149  ;    Z.  angew.  Chem.,  1907,  20,  587. 

Calcium  will  not  alloy  ^vith  iron,  but  mixes  with  copper 
in  all  proportions.  Copper  containing  calcium  is  brittle, 
and  becomes  lighter  in  colour  as  the  proportion  of  calcium 
is  iucrea.sed.  The  alloy  containing  20  per  cent,  of  calcium 
is  white,  and  disintegrates  on  exposm'e  to  the  aii'.  Copper- 
calcium  alloys  could  probably  be  used  in  place  of  copper- 
phosphorus  alloys.  Aluminium  and  magnesium  also 
alloy  with  calcium  in  all  proportions  ;  both  of  the  metals 
mentioned  make  calcium  brittle.  It  is  suggested  that 
calcium  would  prove  very  useful  in  copper  refining  and  in 
foundry-work,  and  also  as  a  substitute  for  magnesium 
in  nickel  refining.  (See  also  this  J.,  1905,  93,  676,  1179  ; 
1906,   187,  222.)— A.  S. 

Platinum    amalgam;     Property    of .     H.    Moissan, 

Compt.  rend.,  1907,  144,  593—594. 

On  shaking  a  solution  of  platinum  in  mercury  with  water 
for  about  15  seconds,  a  semi-solid  mass  is  produced. 
This  emulsion,  which  is  about  five  times  the  volume  of  the 
original  amalgam,  is  not  altered  when  allowed  to  stand 
for  a  year.  It  can  be  heated  to  100°  C.  without  change 
of  volume  or  liberation  of  gas  ;  nor  does  it  separate  when 
cooled  to  -  80°  C.  When  "exposed  in  vacuo,  however,  its 
volume  diminishes,  a  little  water  separates,  and  bubbles 
of  gas  are  given  off.     Emulsions  are  also  produced  with 
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sulphuric  acid,  ammonia  solution,  ammonium  chloride 
solution,  sodium  chloride  solution,  acetone,  glycerol. 
anhydrous  alcohol,  other,  turjx'ntine  oil,  carbon  tetra- 
chloride, and  chloroform,  but  apparently  not  wth 
anhydrous  benzene.  Platinum  amalgam  that  has  been 
shaken  with  air  does  not  form  an  emulsion.  Amalgams 
of  silver,  gold,  and  cop}>er  do  not  behave  in  this  way.  btit 
platinum  amalgam  to  which  sodium  has  been  added 
still  swells  up  and  forms  an  emulsion  when  shaken  with 
water.— C.  A.  M. 

Zinc  ndpkate  ;    Dttermination  of in   roasted  blende. 

H.    Pommerenke.     Bull.    Soc.    Chim.    Belg.,    1907,   21, 

1-2S— 13-->. 
The  whole  of  the  zinc  present  as  sulphate  in  roasted 
blende  may  be  removed  by  treatment  with  a  sufficient 
quantity  of  boiling  water.  Any  basic  salt  is  decomposed 
daring  this  process  and  is  obtained  in  solution  as  the 
normal  sulphate,  ZnSO*. — F.  Sodx. 

Iron  :   Riuiiing  of .     J.  X.  Friend  and  G.  T.  Moody. 

Xature.    1906,    74.    540   and    564.     Science   Abstracts, 

1W7.  lOA,  167. 
Ix  Friend's  exjieriments  pieces  of  cast  iron,  wrought  iron, 
and  pure  iron  were  sealed  up  in  vessels  containing  water 
and  air  only  ;  the  water  had  been  well  boiled  to  get  rid  of 
dissolved  carbon  dioxide,  and  the  pieces  of  iron  were  all 
polished.  After  keeping  for  several  months  the  wTought 
iron  and  pure  iron  were  unchanged,  but  the  cast  iron 
turned  a  shade  darkei  in  tint.  Pure  iron  remained 
perfectly  bright  in  a  solution  of  hydrogen  peroxide,  a 
slow  stream  of  oxygen  being  evolved  ;  after  some  hours 
an  odd  speck  or  two  of  riist  appeared.  The  wrought  iron 
decomposed  the  peroxide  rather  more  rapidly,  and  the 
specks  of  rust  were  more  numerous.  The  cast  iron  was 
covered  with  rust  iu  a  few  minutes,  the  peroxide  being 
decomposed  very  rapidly.  The  author  thinks  it  possible 
that  oxygen  and  water  alone  are  sufficient  to  cauKe  the 
impurer  forms  of  iron  to  rust.  Moody  considers  that 
Friend's  results  confirm  his  own  experiments,  which  led 
him  to  consider  that  rusting  is  primarily  a  case  of  acid 
attack  (this  J..  1906,  539.) 

Iron  ;    the  rusting  of  .     W.  R.  Duustan.     Chem.  Soc. 

Proc.,  1907,  23,  63—64. 

As  a  result  of  a  long  series  of  experiments  (Dunstan, 
Jowett,  and  Goulding,  this  J.,  1903,  745;  1905.  1235), 
it  was  shown  that  the  rusting  of  iron  can  take  place  in 
the  absence  of  carbonic  acid,  and  that  only  iron,  oxygen, 
and  liquid  water  are  necessary  for  rusting  to  occur.  In 
order  to  elucidate  the  chemical  change  involved,  and  to 
explain  the  inhibiting  effect  on  the  rusting  of  iron  produced 
by  some  substances  and  especially  by  alkalis  and  potassium 
bichromate,  the  working  hypothesis  was  suggested  that 
the  formation  of  hydrogen  peroxide  is  concerned  in  the 
ehange.  rusting  being  prevented  by  those  substances 
which  are  capable  of  decomposing  the  peroxide.  Recently, 
n.  T.  Moody  (this  J.,  1906.  539)  has  published  an  account 
of  experiments  he  has  made  which  in  his  ojiinion  prove 
that  iron  cannot  rust  in  the  absence  of  carbon  dioxide. 
In  the  experiments  recorded  by  the  present  author  (loc. 
fi/.)  elaborate  prerautions  were  taken  to  ensure  the  absence 
of  carbon  dioxide,  but  it  has  been  thought  desirable  to 
repeat  the  exf>criment«  made  under  somewhat  different 
conditionM  by  Moody.  His  conclusions  have  not, 
howercT,  been  confirmed  :  the  results  of  experiments 
carried  out  in  the  manner  described  by  him  show  that  iron 
ruKtfl  freely  in  the  absence  of  carbonic  acid,  prf)\ided 
that  iron,  oxygen,  and  liquid  water  are  brought   together. 

Iron  ;  The  mtfhunism  of  the.  rxuiing  of .     G.  T.  Moody. 

CTiem.  Soc.  Proc.,  1907,  23,  Hi. 
Thi  author  haa  previously  showTi  that  the  presence  of 
acid  i«  eMential  for  rusting  to  occur.  The  following 
experiment  enables  the  exact  mechanism  of  the  production 
of  ra»t  to  Ije  viKualisefi  : — In  the  bottom  of  a  glasH  cylinder 
are  placed  some  rods  of  bright  iron,  such  as  French  nails. 
TT»e<tc  are  f/nly  Ifxjsely  packed,  for  the  most  part  heads 
apward,  and  a.-e  »o  arranged  that  some  of  them  remain 
Tcrtical  whil.^  others  occupy  inclined  positions.     Recently 


boiled  distilled  Avater  is  then  poured  into  the  cylinder 
until  it  stands  about  H  in.  above  the  heads  of  the  nails. 
The  mouth  of  the  cylinder  is  loosely  closed  with  a  sheet 
of  paper  so  as  to  exclude  dust,  and  at  the  same  time  to 
allow  free  access  of  air  to  the  water,  whereby  carbonic 
acid  and  oxygen  are  absorbed.  In  the  course  of  24  hours 
the  water  shows  signs  of  becoming  turbid,  and  .shortly 
afterwards  a  copious  separation  of  brown  particles  from 
the  solution  is  distinctly  observed.  These  brown  particles 
are  continuously  formed  and  gradually  settle  on  the  heads 
of  the  nails  and  on  the  iipper  parts  only  of  those  nails 
which  are  inclined.  The  luider  parts  of  the  inclined  nails 
and  the  vertical  nails  remain  bright,  no  general  corrosion 
of  the  surfaces  being  observable.  At  the  end  of  seven 
days  a  thick  layer  uf  hj'drated  ferric  oxide  has  collected 
on  the  upper  surfaces  of  the  nails  and  also  on  the  bottom 
of  the  cylinder.  If  a  sheet  of  hardened  filter  paper  or 
some  other  material,  which  allows  of  dilru^ion,  be  placed 
in  a  horizontal  position  immediately  over  the  nails  at 
the  beginning  of  the  experiment,  the  rust  which  separates 
from  the  solution  above  it  gradually  collects  on  its  upper 
surface  and  eventually  forms  a  thick  layer. 

The  separation  of  the  rust  from  the  water  and  its  non- 
formation  on  the  surface  of  the  iron  can  be  explained 
only  as  an  oxidation  of  ferrous  iron  actually  in  solution. 
This  is  in  strict  accordance  with  the  experimental  evidence 
already  advanced,  and  shows  that,  in  rusting,  iron  is  first 
dissolved  with  formation  of  ferrous  salt  which  subse- 
quently oxidises  to  rust.  (See  also  this  J.,  1906,  539.) 
In  absence  of  acid,  pure  iron  was  allowed  to  remain 
in  contact  with  water  and  oxygen  for  several  weeks 
without  even  one  speck  of  rust  being  formed,  and 
without  the  iron  undergoing  any  change  either  in 
appearance  or  in  weight.  It  was  specially  noteworthy 
that  when  pure  iron  was  placed  in  a  dilute  solution 
of  hydrogen  peroxide  free  from  acid,  no  oxidation  or 
other  change  in  the  iron  occurred,  although  oxygen  was 
freely  evolved  from  every  part  of  the  immersed  metal. 
In  this  way  the  indifference  of  iron  towards  oxygen  in 
presence  of  water  could  be  easily  and  conclusively  demon- 
strated. In  the  experiment  shown,  the  iron  was 
undoubtedly  dissolved  by  carbonic  acid^  and  the  ferrous 
bicarbonate  thus  formed  was  converted  into  rust  by 
oxygen,  which,  .simultaneously  with  the  carbonic  acid, 
diffused  into  the  solution  from  the  atmosphere. 

English  Patents. 

Metah  ;    Htat  treatment  of during  manufacture  into 

various   articles.     T.    V.    Hughes,    Birmingham.     Eng. 
Pat.  729,  Jan.  10,  1906. 

The  furnace  used  consists  of  a  vertical  heating  chamber 
filled  wth  a  non-oxidising  gas  and  opening  out  of  a  hori- 
zontal cooling  chamber.  The  articles  to  be  treated  are 
introduced  into  the  cooling  chamber,  then  carried  up 
and  down  the  heating  chamber  and  out  through  the 
cooling  chamber.  The  buoyancy  of  the  heated  gas  in 
the  vertical  chamber  is  relied  on  to  prevent  the  admission 
of  atmospheric  air  into  the  cooling  chamber.  Means  are 
also  adopted  for  increasing  the  density  of  the  atmosphere 
in  the  cooling  chamber. — 0.  F.  H. 

Mattes   of  the   heavy   metals ;    Process  for  the   treatment 

of .     J.  Savelsberg,  Papenburg  on  Ems,  Germany. 

Eng.  Pat.  10,329,  May  2,  1906. 

See  U.S.  Pat.  825,983  of  1906  ;  this  J.,  1906,  851.— T.  F.  B. 

Iron  or  steel ;    Method  of  coating with  tin  or  the  like 

metal.     J.     Swain,     Manchester.     Eng.     Pat.     11,698, 
May  19,  1906. 

The  articles,  particularly  castings  of  iron  or  steel,  are 
cleaned  and  dipped  in  potas.sium  hydroxide  solution, 
and  then  subjected  to  an  electric  current  in  a  bath 
having  iron  anodes,  the  solution  being  made  from  iron  or 
steel  turnings,  hydrochloric  acid,  and  alkali  or  alkali 
chloride.  When  the  articles  have  received  a  sufficient 
dcjjosit  of  iron,  they  arc  rinsed,  dipped  in  a  solution  of 
zinc  chloride,  and  finally  dipped  in  the  molten  tin  or 
other  metal.— 0.  ¥.  H. 
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Ores   and   other   materials ;     Process   and   apparatus   for 

treating by  the  aid  of  heat.     W.  B.  Dennis,  Black- 

butte,  U.S.A.     Eng.  Pat!  12,523,  May  29,  1906. 

See  U.S.  Pats.  833.679  and  833,680  of  1906;  this  J., 
1906,  1101.— T.  F.  B. 

Antimony    and   arsenic ;     Wet    process   for   the    recovery 

of  from   ores,  concentrates,   tailings,   and   slimes. 

J.  R.  Masson,  East  Melbourne,  Vic.     Ens;.  Pat.  13,012, 
June  5,  1906. 

See  Fr.  Pat.  366,873  of  1906;  this  J.,  1906,  1102. 
Reference  is  directed,  under  Sect.  1,  Sub-sect.  6,  of  the 
Patents  Act,  1902,  to  Eng.  Pats.  5271  of  1881  ;  1305  of 
1882;  8415  of  1891;  11,123  of  1904;  and  10,309  of 
1906.— T.  F.  B. 

Slimes ;    Process   and   apparatwi   for   fdtering .     C. 

Butters,  London.     Eng.  Pat.  20,979,  Sept.  21,  1906. 

The  apparatus  consists  of  a  series  of  filter  frames  or 
"  filter  leaves  "'  carrying  a  fibrous  filtering  material 
enclosed  in  filter  cloths,  the  interior  of  each  filter  leaf 
being  connected  to  a  vacuum  pump  by  a  flexible  rubber 
joint.  The  series  of  filter  leaves  are  allowed  to  hang 
freely  in  the  filtering  vat,  which  is  then  filled  with  the 
pulp  of  slimes  and  water,  and  the  liquid  drawn  through 
the  filter  by  the  vacuum  pump  until  cakes  of  slimes  are 
formed  on  the  outsides  of  the  filter  leaves,  when  the 
vacuum  is  reduced,  and  the  excess  of  slimes  returned  to 
the  storage  tank.  The  vat  is  then  filled  with  the  solvent 
solution,  which  is  drawn  through  the  filter  by  again 
increasing  the  vacuum,  and  the  cakes  of  slimes,  with  or 
without  washing;  are  detached  by  water  or  air  under 
pressm-e  admitted  to  the  interior  of  each  filter  leaf. 
Claim  is  made  for  the  cleaning  or  regenerating  of  the 
filter  cloths  by  washing  the  filter  leaves  with  dilute 
hydrochloric  acid. — 0.  F.  H. 

United  States  Patents. 

Ores ;     Process    for    treating    refractory    .      L.     V. 

Atkinson,    Carshalton,    England.     U.S.    Pat.    841,657, 
Jan.  22,  1907. 

The  gases  given  off  during  the  roasting  of  sulphide  ores 
are  retui'ned  to  the  furnace  at  intervals,  air  being  admitted 
at  other  times  ;  weak  acid  is  sprayed  upon  the  ore  in 
the  furnace,  and  the  metals  are  removed  as  sulphates  in 
acid  solution.  Means  are  provided  for  grinding  the  ore 
during  its  passage  from  one  hearth  to  another  of  the 
multiple-bedded  roasting  furnace  used. — 0.  F.  H. 

[Ore']  Briquet  and  process  of  making  the  same.  J.  S. 
Robeson,  Assignor  to  Robeson  Process  Co.,  Camden, 
X.J.     U.S.  Pat.  841,718,  Jan.  22,  1907. 

The  ore,  e.g.,  iron  ore,  is  mixed  with  a  binding  agent 
composed  of  sulphite  liquor  (concenti'ated,  if  necessary) 
and  wood  tar,  then  formed  by  pressure  into  the  desired 
shapes  or  masses,  and  heated  to  a  degree  sufficient  to 
expel  a  portion  of  the  sulphur  present  in  the  binding 
agent. — A.  S. 

Ores  ;    Process  of  treating .     J.  H.  Ryan,  Portland, 

Oreg.     U.S.    Pat.    841,721,    Jan.    22,    1907. 

Sulphide  ores  containing  nickel  or  cobalt  are  finely- 
ground,  mixed  with  sodium  chloride,  and  roasted  in  stages 
at  successively  higher  temperatures,  being  kept  in 
agitation  throughout  the  process.  The  "  roaster  gases  " 
are  "  converted  into  a  solvent  solution,"  into  which  the 
hot  roasted  ore  is  introduced. — A.  S. 

Gold  and  gold-silver  ores  ;   Process  of  treating .     J.  A. 

Just.  Assignor  to  The  Just  Mining  and  Extraction  Co., 
Syracuse,  N.Y.     U.S.  Pat.  841,983,  Jan.  22,  1907. 

The  base  metalsjand  silver  are  removed  by  treatment 
with  sulphuric  acid  and  a  suitable  chloride  in  the  presence 
of  an  "  oxygen  "  salt.  The  residue  is  cyanided  for  the 
extraction  of  the  gold,  after  washing  first  with  water  to 
remove  free  acid  and  then  with  an  alkaline  solution. 

—0.  F.  H. 


[Nickel]  Ores  ;   Method  of  treating .     C.  A.  Diehl  and 

W.  Koehler,  Qeveland,  Ohio.  U.S.  Pat.  842,139, 
Jan.  22,  1907. 

The  ore  is  first  completely  chlorinated  and  then  heated 
in  presence  of  water  vapour  to  a  temperature  sufficient 
to  decompose  some  of  the  chlorides,  leaving  the  others, 
such  as  nickel  chloride,  unchanged. — 0.  F.  H. 

Alloy ;    Magnetic  .     R.  A.  Hadfield,  Sheffield.     U.S. 

Pat.  842,403,  Jan.  29,  1907. 

The    claim   is   for    an    iron-silicon-manganese-aluminium 
alloy  containing  silicon  2 — 4-5  per  cent.,  manganese  not 
exceeding  0-7   per  cent.,   and  aluminium  not  exceeding 
1-3  per  cent.— O.  F.  H. 
Blast- furnace.     H.    W.    Hixon,    Victoria   Mines,    Ontario. 

U.S.  Pat.  842,663,  Jan.  29,  1907. 
The  furnace  has  a  rectangular  lining  of  refractory  material 
surrounded  by  an  air  jacket  having  its  outer  wall  curved 
outwardly  and  divided  by  vertical  partitions  into  a  number 
of  parallel  passages.  The  air  supply  for  the  furnace  is 
admitted  to  the  top  of  the  passages  in  the  air  jacket,  the 
tuyeres  being  connected  to  the  lower  ends  of  the  passages. 

—0.  F.  H. 

Blast-furnace  gas  ;    Process  of  enriching  .     C.   Ellis. 

U.S.  Pat.  843,079,  Feb.  5,  1907.     IL,  page  398. 

Ore  heating  and  drying  device  for  furnaces.     U.   Wedge, 
Ardmore,  Pa.     U.S.  Pat.  842,736,  Jan.  29,  1907. 

The  apparatus  consists  of  a  drying  chamber  on  the  top 
of  a  roasting  furnace  having  a  metallic  roof,  the  drying 
chamber  being  provided  with  a  central  rotating  shaft 
with  an  arm  carrying  stirring  blades,  which  direct  the 
dried  ore  towards  the  feed  opening  near  the  centre  of  the 
roof  of  the  furnace.  The  feed  opening  is  provided  with 
a  valve,  which  is  automatically  opened  and  closed  by  the 
rotating  arm. — 0.  F.  H. 

Furnace  ;   Roasting .     F.  Klepetko,  New  York,  N.Y. 

U.S.  Pat.  843,825,  Feb.  12,  1907. 

The  furnace  is  of  the  multiple-bedded  type,  with  a  vertical 
rotating  shaft  carrying  stirring  arms,  and  provided  with 
means  for  the  water-cooling  of  both  shaft  and  arms. 

— O.  F.  H. 

Steel ;    Manufacture  of .     J.   de  Mava,  Assignor  to 

La  Soc.  de  Moya  et  Cie.,  Paris.  U.S'.  Pat.  842,802, 
Jan.  29,  1907. 

See  Fr.  Pat.  349,233  of  1904  ;  this  J.,  1905,  677.— T.  F.  B. 

Ca.H   iron  ;     Manufacture   of   articles  from .     A.    E. 

Outerbridge,  jun..  Philadelphia,  Pa.     U.S.  Pat.  842,906, 

Feb.  5,  1907. 
The  grade  of  the  iron  is  modified  as  required,  by  adding 
to  the  metal  in  the  ladle,  after  tapping,  a  silicon  com- 
pound relatively  high  in  silicon. — 0.  F.  H. 

Semi-steel  castings  ;    Twin-cupola  process  of  making  • 

J.  C.  Davis,  Chicago.  111.,  Assignor  to  The  American 
Brake  Shoe  and  Foundrv  Co.,  New  York.  U.S.  Pat. 
843,197,  Feb.  5,  1907. 
Grey  pig  iron  and  "  carbon  steel  "  are  melted  in  separate 
furnaces  or  cupolas,  about  10  per  cent,  of  white  pig  iron 
is  added  to  the  steel  while  melting,  predetermined  pro- 
portions of  molten  metal  from  each  furnace  are  thorouglily 
mixed  in  the  ladle,  and  finallv  poured  directly  into  the 
moulds.— O.  F.  H. 

Steel,   iron,   an/I  other  metals  ;    Process  of  toughening  or 

annealing  ■ .     W.  F.  L.  Frith,  London.     U.S.  Pat. 

843,563,  Feb.   5,    1907. 

See  Eng.  Pat.  23,939  of  1901  ;  this  J.,  1903,  34.— T.  F.  B. 

Iron   and   steel ;     Treatment    of .     H.    Luckenbach, 

San  Francisco,  Cal.,  Assignor  to  W.  H.  Kelly,  San 
Francisco,  Cal.,  G.  L.  Robinson,  F.  E.  Fishel.  and  J.  -L 
Robinson,  New  York,  N.Y.,  and  F.  F.  Nolte.  U.S. 
Pat.  843,569,  Feb.  5,  1907. 
The  claim  is  for  a  process  of  purifying  iron  by  passing 
dry  superheated  steam  into  the  bottom  of  a  vessel  into 
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which  iron  from  a  blast-furnace  is  tapped,  tiiui  continuing 
the  injection  of  superheated  stejim  after  the  vessel  is 
filled.— 0.  F.  H, 

Site!  :     Procc*^   of    manufacturing .     B.    E.    Eldred, 

Assignor  to  Combustion  I'tilities  Company.  New  York. 
U.S.  Pat.  843.59-2.  Feb.  12.  1W7. 

The  process  consists  in  controlling  the  temperature  in  a 
Bessemer  blow  by  introthicing  into  the  air  supply  a 
regulated  ijuantity  of  an  cndothermic  gas,  such  as  carbon 
dioxide  or  furnace  gases. — 0.  F.  H. 

Zinc  from    zinc  ort^  ;     Furnace  for  obtaining .     A. 

Desgraz   and    P.    Schmidt.    Hanover.    Germany.     U.S. 
Pat.  S43.S72.  Feb.  12,  li)07. 

She  Fr.  Pat.  367,3t)8  of  1906  ;  this  J..  1906,  1155.Ji!-T.  F.  B. 

Sulphide    ores  ;     Process   for   the   treatment   of .     H. 

Baker   and    -A.    T.   Smith.    Western   Point.     U.S.   Pat. 
843.986.  Feb.   12.   1907. 

Skb  Eng.  Pat.  22.235  of  1905  ;  this  J..  1906.  1153.— T.  F.  B. 

Ores  ;     Trtaiment  of preparatory  to  smeltitig  same. 

F.    Heberlein.    London.     U.S.    Pat.    844.355,    Feb.    19, 

1907. 
See  Fr.  Pat.  367.394  of  1906  ;  this  J.,  1906,  1 155.— T.  F.  B. 

Metali  from  sulphide-t ;    Process  of  obtaining  .     T.  J. 

Heskett,  Bnmswick,  Vic.     U.S.  Pat.  844,452,  Feb.  19, 

1907. 
Sbb  Eng.  Pat.  26,980  of  1905  ;  this  J.,  1906, 1049.— T.  F.  B. 

Idetals ;     Separation    of from    their    ores.     R.    E. 

Saunders,  London.     U.S.  Pat.  844,620,  Feb.  19,  1907. 

Sbi  Eng.  Pat.  21,839  of  1905  ;  this  J.,  1906,  320.— T.  F.  B. 

Projectiles  ;    ilanufacture  of  armour-piercing .     R.  A. 

Hadheld.  Sheffield.     U.S.  Pat.  844,675,  Feb.  19,  1907. 

Sm  Fjig  Pat.  15,219  of  1904  :  this  J..  1905,  676.— T.  F.  B. 

Copper ;    Process  of  hardening .     R.   T.    Anderson, 

Assignor    to    E.    J.    Anderson.    Parkersburg,    VV.    Va. 
U.S.  Pat.  845,606.  Feb.  26,  1907. 

The  process  consists  in  placing  the  copper  between  but 
out  of  contact  with  bodies  of  zinc,  and  heating  the  whole 
to  a  temperature  sufficient  to  cause  volatilisation  of  the 
zinc  and  combination  between  the  copper  and  the  zinc 
vapour. — A.  S. 

Cinnabar  ore  ;   Furnace  for  redxicinri .     C.  F.  Burgess, 

Yreka,  Cal.  L'.S.  Pat.  845,690,  Feb.  26,  1907. 
Thb  apparatus  consists  essentially  of  an  inclined  shoot, 
constructed  of  or  lined  with  non-heat-conducting  material, 
and  extending  from  a  heating  furnace  below  up  to  the 
diicharge  opening  of  an  automatic  feeding  hopper.  A 
aeries  of  leaves  or  shelves,  mounted  on  trunnions,  is 
arrangerl  in  the  shoot,  the  upi>ermo8t  shelf  being  con- 
necte<J  by  levers  with  trap-doors,  which  close  the  discharge 
opening  of  the  hopf»er.  When  the  top  shelf  is  in  a 
horiz^/ntal  jioeition,  the  trap-doors  are  opened,  and  ore 
falls  from  the  hopy»er  on  to  the  shelf.  By  suitable  gearing 
the  shelves  are  given  an  intermittent  tilting  motion  in 
such  manner  that  whilst  alternate  shelves  are  horizontal 
the  others  are  vertir  al,  and  in  this  manner  the  ore  is 
discharged  from  shelf  to  shelf  through  the  shoot,  meeting 
on  its  way  the  hot  gases  from  the  heating  furnace  below. 
The  fumes,  Ac,  from  the  ore  are  led  off  to  condensers 
through  a  suction  pif*  at  the  upyjer  end  of  the  shoot. 

—A.  S. 

Frksch  Patests. 

Metal  [aUoy]  containing  aluminium.     A.  Cham  baud.     Fr. 
Pat.    371,525,   .Jan.    2.5,    1906. 

Sjk  Eng.  Pat.  97.VJ  of  1906  ;  this  J.,  IWm,  ll.'>3.— T.  F.  B. 

Orts ;  Apparatus    for    aggU/mfriUiruj    ftn/t .     J.     C. 

Bergquist.     Fr.  Pat.  371,648,  Cxt.  26,  1906. 

Tmx  apparatus  consists  of  a  furnace  comjwscd  of  two 
inclined  revolving  cylinders,  the  lower  end  of  one  and,  at 


a  lower  level,  the  upper  end  of  the  other  projecting  into 
a  rectangular  chamber.  The  lower  cylinder  is  provided 
with  a  series  of  scrapers  attached  to  an  endless  chain, 
which,  after  travelling  downwards  through  the  cylinder, 
are  cooled  on  their  return  by  passing  through  a  trough  ot 
water.  The  upjier  cylinder  serves  as  a  preliminary  heating 
chamber,  whilst  the  temperature  of  the  lower  cylinder 
is  sufficient  to  just  fuse  the  ore,  the  scrapers  serving  to 
break  up  and  detach  the  clotted  ore  from  the  inside  of 
the  cylinder. — 0.  F.  H. 

Cast-iron  ;  Flux  for  treating .     J.  Davies,     Fr.  Pat. 

371.581,  Nov.   17,   1906.     Under  Int.  Conv.,  Nov.    IS, 
1905. 

See  Eng.  Pat.  23,783  of  1905  ;  this  J.,  1906,  1153.— T.  F.  B. 

Blast-furnace  slag  ;     Process  for  the  utilisation  of . 

G.  L.  Lamort.     Fr.  Pat.  371,610,  Nov.  19,  1906.     IX., 
page  411. 

Alloys  ;  Process  for  the   manufacture   of   metallic . 

W.    Riibel.     Fr.   Pat.   371,695,   Nov.    21,    1906. 

The  alloy  is  made  by  adding  about  2  per  cent,  of  vanadium 
in  the  form  of  ferro-vanadium  to  h  fused  mixture  ot 
50  to  60  ])er  cent,  of  copper  and  40  to  50  per  cent,  of  zinc. 
About  0-2  per  cent,  of  aluminium  may  be  added  to  the 
fused  alloy  in  order  to  raise  its  temperature  sufficiently 
to  allow  of  the  complete  diffusion  of  the  vanadium. 

— O.  F.  H. 

Ores ;    Process    and   apparatus   for   washing .       W. 

Sauerbrev.     Fr.  Pat.  371,751,  Nov.   23,   1906.     Under 
Int.  Conv.,  Jan.  9,  1906. 

Thb  ore  is  placed  in  a  number  ot  shallow  rectangular  boxes 
with  perforated  bottoms,  which  are  suspended  from  the 
circumference  of  a  wheel,  which  dips  into  a  tank  of  water. 
The  revolution  of  the  wheel  carries  the  boxes  one  after 
the  other  through  the  water,  which,  entering  by  the 
perfoi'ated  bottom,  washes  out  the  lighter  gangue  over 
the  sides  of  the  boxes. — O.  F.  H. 

Carbon  steels  ;  Process  for  temperinq .    S.  N.  Brayshaw. 

Fr.  Pat.   371,851,  Nov.   28,   1906.      Under  Int.  'Conv., 
Dec.  2,  1905. 

See  Eng.  Pat.  25,004  of  1905  ;  this  J.,  1907,  21.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY, 

{Continued  from  jjage  328.) 

(^.)— ELECTRO-CHEMISTRY. 

Ozone,  nitric  oxide,  and  hydrogen  peroxide  ,;  Thermic  rela- 
tions of  production  of .     F.  Fischer  and  H.  Marx. 

Ber.,  1907,  40,  1111—1119.     (See  also  this  J.,  1907,  200.) 

1.  The  formation  of  ozone  by  a  glowing  Nernst  filament 
in  liquid  oxygen  has  been  further  investigated.  The 
concentration  of  the  resulting  ozone  solution  continued 
to  increase,  though  at  a  diminishing  rate,  as  long  as  the 
experiment  was  continued.  The  liighest  concentration 
reached  was  3-91  per  cent,  of  ozone.  2.  When  highly 
ozonised  air  is  blown  across  a  Nernst  filament,  the  ozone- 
concentration  is  lowered.  In  these  experiments,  only  a 
small  proportion  of  the  ozonised  air  comes  into  actual 
contact  with  the  filament,  and  is  raised  to  the  highest 
temjjerature.  3.  Nothing  is  decided  from  the.se  experi- 
ments as  to  the  oxygen-ozone  equilibrium  below  2000°  C.  ; 
but  the  ozone-concentration  actually  reached  in  the  experi- 
ments is  certainly  always  lower  than  that  corresponding 
to  equilibrium. — J.  T.  D. 

Ammonia  ;  Influence  of  pressure  on  the  synthesis  of 

in  the  electric  spark.  E.  Briner  and  E.  Mettler.  Compt. 
rend.,  1907,  144,  694—697. 
When  a  mixtJurc  of  three  volumes  of  hydrogen  and  one 
volume  of  nitrogen  is  submitted  to  the  action  of  the  sjiark 
in  a  closed  vessel  at  ordinary  temfxiratures,  about  3  to  4  per 
cent,  of  ammonia  by  volume  are  produced.     If  the  vessel 
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be  plunged  in  liquid  air,  the  whole  of  the  gas  can  be  trans- 
formed into  ammonia,  since  the  product  is  removed  from 
the  destructive  action  of  the  spark.  In  studying  the 
effect  of  pressure  between  20  and  800  mm.  of  mercury, 
the  authors  find  a  well-marked  maximum  at  100  mm.,  the 
yield  attaining  0-17  grm.  of  ammonia  per  kilowatt-hour. 
The  power  was  measured  on  the  jjrimary  of  the  induction 
coil  by  a  watt-meter,  and  since  the  nature  of  the  discharge 
varies  with  the  pressure,  the  actual  energy  consumption 
may  differ  considerably  with  the  pressure,  but  has  not 
been  taken  into  account. — R.  S.  H. 

Electroli/sis   of   molten   sodium   nitrate.     C.    Couchet   and 
G.  Nemirowsky.     Z.  Elektrochem.,  1907.  13,  115—117. 

XiTKiTE  and  sodium  oxide  are  produced  when  molten 
sodium  nitrate  is  subjected  to  electrolysis  with  alternating 
or  continuous  current.  The  best  yields  of  nitrite  are 
obtained  with  graphite  electrodes.  With  increase  of 
temperature  and  current  densit\%  the  reduction  is  favoured. 
In  the  presence  of  free  alkali,  and  assisted  by  the  reducing 
action  of  the  fine  graphite  powder  which  is  detached  from 
the  electrodes,  yields  of  nitrite,  corresponding  to  110  per 
cent,  of  the  calculated  current  efficiencv,  can  be  obtained. 

— R.  S.  H. 

English  Patents. 

Electrodes  for  arc  lamps.  The  British  Thomson-Houston 
Co.  From  General  Electric  Co.  Eng.  Pat.  6088, 
March  13,  1906.     II.,  page  398. 

Electrolytic  apparatus.     G.  J.  Atkins,  Tottenham.     Eng. 
Pat.  9706,  April  25,  1906. 

Claim  is  made  for  the  use  of  a  porous  diaphragm  between 
the  fixed  and  rotating  electrodes  of  a  trough-shaped 
electrolytic  apparatus  of  more  or  less  completely  circular 
cross-section,  such  as  described  in  Eng.  Pat.  11,470  of  1904 
(this  J.,  1905,  446).— O.  F.  H. 

Electric  transformer  furnaces.  A.  R.  Lindblad  and  O.  Stal- 
hane,  Ludvika,  Sweden.  Eng.  Pat.  23,379,  Oct.  22, 
1906.     Under  Int.  Conv.,  May  8,  1906. 

See  Fr.  Pat.  370,583  of  1906  ;  this  J.,  1907,  261.— T.  F.  B. 

United  States  Patents. 

Cell  ;■  Elcciroh/tic .    G.  0.  Seward  and  F.  von  Kiigelgen 

Holcombs  Rock,  Va.     U.S.  Pat.  842,256,  Jan.  29,  1907. 

Between  a  central  and  an  outer  annular  electrode  is 
placed  a  tubular,  non-conductive  partition,  the  latter 
comprising  a  number  of  "  water-cooled  curtains,"  insulated 
from  one  another,  the  space  between  them  being  lilled 
with  a  chilled  and  solidified  layer  of  the  electrolyte. — B.  N. 

Luminnnl  for  electric  lamps  ;  2Ianufacture  of .     J  A. 

Heany.     U.S.  Pat.  842,546,  Jan.  29,  1907.     II.,  page  399  . 

LuminarU  in  electric  incandescence  lamps.     F.  M.  F.  Cazin. 
U.S.  Pat.  844,778,  Feb.  19,  1907.     II.,  page  399. 

Insulating  lacquer  and  material  [from  stearine  pitch], 
P.  Boerche.  London,  England.  U.S.  Pat.  842,615. 
Jan.  29,  1907. 

Steamne-pitch  is  converted  into  an  insoluble  and  in- 
fusible insulating  material  by  heating  it  to  a  temperature 
between  220°  and  285'  C.  If  desired,  any  article  can  be 
coated  with  an  insulating  lacquer  by  first  coating  it  with 
a  thin  layer  of  either  melted  stearine-pitch  or  with  a 
solution  of  the  same,  and  then  exposing  the  coated  article 
to  a  temperature  somewhat  above  220°  C. — W.  H.  C. 

Plate  ■;  Storage-battery {Electrode].      W.    Morrison, 

Assignor  to  Exmoor  Storage  Battery  Co.,  Chicago,  111. 
U.S.  Pat.  842,801,  Jan.  29,  1907. 

This  invention  relates  to  a  storage-battery  support  or 
grid,  consisting  of  an  alloy  containing  lead,  antimony,  and 
phosphor-tin. — B.  N. 


Carbon  electrode.  T.  P.  Sharts,  Readsboro',  Vt.,  Assignor 
to  C.  J.  Howe,  Jamaica,  Vt.,  and  W.  C.  Davis  and  J.  H. 
Cole,  Readsboro',  Vt.     U.S.  Pat.  845,585,  Feb.  26,  1907. 

A  hard  carbon  electrode  is  formed  by  burning  atomised 
hydrocarbon  oils  or  petroleum  in  a  confined  space.  The 
carbonaceous  products  are  collected  in  a  mass  and  moved 
to  different  positions  for  "thickening"  the  material  in 
successive  homogeneous  layers. — A.  T.  L. 

Disintegrating  amorphous  bodies ;  Method  of E.  G. 

Acheson,  Stamford,  Ontario.  U.S.  Pat.  843,426,  Feb.  5, 
1907. 

The  i^rocess  described  of  disintegrating  and  "  defioccu- 
lating  "  amorphous  bodies,  consists  in  mixing  them  with 
a  solution,  which  has  effects  upon  them  similar  to  those 
produced  by  tannin.  The  mass  is  then  ground,  and  the 
"  deflocculated  "  particles  are  separated  by  decantation, 
and  the  suspended  jDarticles  are  subjected  to  treatment  by 
a  "  flocculating  "  material,  i-iz.,  a  solution  of  alum.  The 
"  deflocculated  "  particles  separated  are  dried  and  moulded 
into  articles,  which  are  subjected  to  the  action  of  heat. 

— W.  C.  H. 

Graphite  ;•  Deflocculated ,  and  process  of  deflocculation 

thereof.  E.  G.  Acheson,  Stamford,  Ontario.  U.S.  Pat. 
844,989,  Feb.  17,  1907. 

The  process  described  consists  in  "  deflocculating  " 
graphite,  thereby  rendering  it  miscible  with  water,  oil,  &c., 
by  treating  graphite  with  a  deflocculating  agent,  such  as 
gallotannic  acid,  the  effects  of  which  are  similar  to  those 
produced  by  tannin.  The  article  thus  obtained  is  claimed 
as  a  new  product.     (See  also  preceding  abstract.) — W.C.H. 

Carbide  ;•  Process  of  utilising  viarl,  making .     H.  L. 

Hartenstein,  Constantine,  Mich.  U.S.  Pat.  844,018, 
Feb.  12,  1907. 

The  marl  is  mixed  Avitli  coke  or  other  carbonaceous 
material,  and  the  mixture  fused  or  melted  by  means  of 
an  electric  current.  The  marl  may  be  dried  and  dis- 
integrated, or  calcined,  and  may  also  be  mixed  with  lime- 
stone prior  to  its  mixture  with  the  carbonaceous  material. 
The  calcined  marl  may  be  passed,  whilst  hot,  into  a  mixing 
chamber  containing  heated  carbonaceous  material,  and  a 
"  superheating  compound  "  may  also  be  added,  and  the 
product  passed  directly  into  an  electric  furnace. — W.  C.  H. 

Electrolytes  ;  Apparatus  for   regenerating .        L.    H. 

Baekeland,  Yonkers,  N.Y.,  Assignor  to  Development 
and  Funding  Co.,  New  York.  U.S.  Pat.  844,314,  Feb.  19, 
1907. 

A  closed  regenerating  tank,  provided  with  a  sealed  over- 
flow, contains  a  body  of  salt  supported  above  the  bottom. 
Spent  brine  is  led  in  and  distributed  above  the  body  of 
salt,  through  a  sealed  inlet,  provided  with  a  gas  escape. 
A  brine-supply  tank  at  a  higher  level  is  connected  with 
the  regenerating  tank  in  a  closed  circuit  containing  a  pump, 
and  the  electrolyte  is  circulated  through  the  two  tanks, 
passing  transversely  beneath  the  body  of  salt. — A.  T.  L. 

French  Patents. 

Electric  incandescence  lamps.  The  Westinghouse  Metal 
Filament  Lamp  Co.  Fr.  Pat.  371,557,  Nov.  17,  1906. 
II.,  page  401. 

Incandescence  electric  lamps  ;•    Leading-in  wires  for . 

S.  O.  Cowper-Coles.  Fr.  Pat.  371,613,  Nov.  19,  1906. 
II.,  page  401. 

Gaseous  endothermic  reactions  ;    Mode  of  obtaining  , 

by  the  aid  of  voltaic  arcs  produced  in  oxygen  betu:e.en 
fused  metallic  oxides.  Salpetersaure  Ind.-Ges.m.b.H. 
Fr.  Pat.  371,883,  Aug.  8,  1906. 

Luminous  or  flame  arcs  are  produced  in  oxygen  gas 
between  melted  metallic  oxides,  the  latter  being  produced 
and  maintained  in  a  state  of  fusion,  by  the  arc  itself,  on 
suitable  metallic   electrodes. — B.  N. 
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Elettrolt/str  for  the  decomposition  of  alkali  rhlorides,  with 
rtxot-iry  of  h(/ilrog€n,  L.  Bridelance.  Fr.  Pat.  371,852, 
Nov.  •>),   liXHl 

Carbox  rods,  formina  the  anode,  are  lodged  in  a  franie- 
Tfork  of  cement,  or  other  suitable  material  not  attacked 
by  chlorine  or  by  the  solutions  used,  the  frame  carrying 
•  vertical  }utrtition  which  divides  the  anode  compartment 
into  two  jK^rtions.  The  partition  is  provided  with  open- 
ings at  the  top  and  bottom,  the  anixie  liquid  entering  at 
one  side  of  tlie  anotle  comjMirtment,  flowing  to  the  bottom 
of  the  tirst  division,  and  rising  to  the  top  of  the  second 
division  In-forc  making  its  exit.  The  upper  opening 
provides  for  the  jiassage  of  gas  from  one  division  of  the 
anode  comi«rtment  to  the  other.  The  cathode  consists 
of  a  cast-iron  armature,  in  which  is  lodged  a  perforated 
pheet-iron  plate,  a  cathixle  being  bound  on  eacli  side  of 
the  anode  frame  with  intervening  diaphragms  of  cement, 
asbestos,  or  other  suitable  material.  In  the  upper  portion 
of  the  cathotle  is  a  s}>ecial  arrangement  for  recovering 
the  hydrogen  liberatetl  during  the  electrolysis.  Several 
elements,  each  formed  in  the  above  manner,  are  placed 
in  the  same  electrolytic  bath,  the  latter  thus  forming  a 
common  cathode  compartment,  and  any  of  the  elements 
may  bo  dismounted  without  arresting  the  flow  of  the 
current. — B.  N. 

(B.)— ELECTRO-METALLURGY. 

Steel  dinctly  from  iron  ores  ;  Some  laboratory  experimenis 

in  tnabing  tciih  the  electric  furnace.     J.  W.  Evans. 

J.  Canadian  Mining  Inst.,  1906,  9,  128—142. 

A  BRIEF  account  of  laboratory  experiments  is  given. 
The  most  satisfactory  results  were  obtained  with  a  furnace 
of  the  reflected  arc  type  as  devised  by  Moissan.  In 
treating  ores  high  in  titanium,  the  amount  of  titanium  in 
thi-  t-teel  produced  can  be  rcgxdated  by  varying  the  pro- 
f>ortion  of  lime  used  as  flux.  In  the  author's  opinion,  the 
direct  electrical  production  of  the  finer  grades  of  steel 
would  prove  an  advantageous  means  of  treating  the  large 
deposits  of  titaniferous  and  sulphurous  iron  ores  and 
magnetic  iron  sands  in  Ontario  and  Quebec,  Canada. — A.  S. 

Ci/anide  solvtiont ;  Elect roltftic  jirecijntation  of .    C.  P. 

"Richmond.     Eng.  and  Slining  J.,  1907,  83,  512—515. 

By  the  cyanide  treatment,  after  roasting,  of  the  complex 
mlphidc  ore  from  the  San  Sebastian  mine,  near  Santa  Rosa, 
Salvador,  an  extraction  of  9.3  jxjr  cent,  of  the  gold  was 
attained.  The  chief  difficulty  encountered  was  the  co- 
pr< '  ipitation  of  copper  along  with  the  gold.  The  following 
ni'tlnxi  proved  satisfactory,  both  the  gold  and  the  copper 
l»<in;:  obtained  in  forms  suitable  for  sale.  The  gold  and 
roller  are  precipitated  electrolytically,  using  per- 
f  ■  ■     •   ''Ifji  of  rolled  lea<^l,  \  in.  thick,  22  in.  wide,  and 

•  ind  cathodes  consisting  of  lead  plates,  ^^  in. 

t  ■    electro) _\-tic  vat  is  30  ft.  long,   10  ft.  wide, 

anrj  4  fi,  »  in.  deep,  with  an  inclination  of  1  in.  from  head 
Xi,  ir^,f.  It  ia  divided  by  weir  partitions  into  12  com- 
I  in  10  of  which  precipitation  is  effected,  whilst 

■  ^o  the  solution  is  allowed  to  settle,  preparatory 
t  t    ti,r,.,w,i,   jrjne  precipitation  l>oxes.       Each 

25  anodes  and  24  cathodes.     The 
':  "■  are  connected  in  series,  and  the 

currertl-hireu^tii  wofka  out  at  1  ampere  jjer  sq.  ft.  of 
anode  eurface,  with  a  resistance  of  4— 4-5  volts  for  each 
compartment,  'ihe  solution  passes  through  the  clectro- 
Mic  vat  at  the  rate  of  \ij()  tons  p.-r  24  hours.  After 
21  >-''■' I  >i.i-.^  tt,r-  f  ;itVif)fle«,  with  a  dense  adherent  deposit 
'  '  removed,  and  used  as  anodes  in  an 

'  .    of  2  -  3  7K-r  cf-nt.   suljihuric  acid, 

.  a  bojt  uivirjed  into  four  compartments,  each 
I  •    anode*  and  nix  lea<l   cathodes.     The  com- 

I-  'rr '^'nnrM/rl  ir,    .r:-,  and  a  current  equivalent 

*''  ••'  '   ■'    '    ■    ■    "  -  :  iii'xl'- mrfii'c  is  eiiij»loyed, 

tl."  ;i-.<r.v-.  f -J  -ifi  .  of  t;..  \,r,x  Ix-ing  H  volts.  The 
cojiper  dMiKilvefi.  and  in  rc-iirecinitated  at  the  cathode, 
whfre  it  fallii  to  the  bottom.  The  gold  settles  to  the 
\>fMom  at  the  anorle.  The  gold  slime  is  dried,  and 
imelted  in  graphite  pot»i.     The  avfraire  life  of  the  anode 
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in   the   fimt  electrolytic   tank   in   from   8   to   12  months. 


When  disintegrated,  they  are  smelted  in  a  small  cupola 
furnace,  and  the  resulting  metal  used  for  making  fresh 
anodes. — A.  S. 

Acetate  copper  ["Allotropic "  copper}.  C.  Benedicks., 
Metallurgie,  1907,  4,  5—17,  33—44.  Science  Abstracts, 
1907,  IDA,  170. 
A  SERIES  of  experiments  is  described  w-hich  proves  that 
the  peculiar  properties  of  the  metal  obtained  by  electro- 
lysis of  copper  acetate,  ascribed  by  P.  Schiitzenberger 
(Compt.  rend.,  1878,  86,  1265)  to  an  allotropic  modifica- 
tion of  copper,  are  due  to  the  presence  of  acetic  acid  in 
solid  solution  in  the  copper,  from  0-02  to  1-72  per  cent, 
being  observed.  The  following  are  the  reasons  for  the 
view  that  the  acetic  acid  is  held  in  solid  solution,  and  not 
merely  mechanically  mixed.  The  microscope  shows  no 
inclosures  in  freshly  polished  specimens,  although,  later, 
oxidation  commences  at  various  centres.  The  specific 
volume  increases  by  0-0080  c.c,  at  most,  per  0-5  per  cent, 
of  carbon  (1-25  C0H4O2).  If  this  were  only  mechanically 
mixed  it  would  cause  an  increase  of  0-0106  c.c. — the 
difference  being  beyond  the  order  of  errors.  The  very 
high  electrical  resistance,  considerable  hardness,  pro- 
perties under  stress,  and  reaction  with  nitric  acid,  also 
indicate  that  the  acetic  acid  is  in  solid  solution.  Fuither, 
if  acetic  acid  were  only  held  mechanically,  it  would  bo 
expected  that  high  velocity  of  rotation  of  cathode,  which 
undovibtedly  gives  denser  metal,  would  also  result  in  low 
acetic  acid  content — whereas  the  opposite  is  the  case. 
Low  temperature  of  electrolyte  appears  to  favour  a  high 
acetic  acid  content.  Higher  temperatures,  and  higher 
velocities  of  rotation  of  cathode,  increase  the  susceptibility 
of  the  deposited  metal  to  oxidation  in  the  air. 

Alloys  rich  in  chromium  ;  Electrochemical  analysis  of . 

G.    Gallo.     Accad.    Lincei,    Atti,    1907,    16,    58—67. 
Science  Abstracts,  1907,  lOA,  181. 

Fereocheomes  and  other  alloys  of  iron  containing  a 
high  proportion  of  chromium  are  readily  dissolved,  prior 
to  analysis,  by  electrolysing  a  15  per  cent,  solution  of 
potassium  chloride,  rendered  slightly  alkaline  with 
potassium  hydroxide,  using  the  alloy  under  examination 
as  anode  and  a  platinum  ^vire  cathode.  With  a  current 
of  0-5  ampere  at  a  P.D.  of  8 — 10  volts,  1  grm.  of  metal  is 
dissolved  in  four  hours,  the  chromium  being  oxidised  to 
chromate,  which  remains  in  solution,  whilst  the  iron, 
and  any  nickel  and  manganese,!  are]  precipitated  as 
hydroxides. 

English  Patent. 

Electric  furnaces  for  metallurgical  purposes  ;    Means  for 

obtaining  thin  liquid  dross  in .     H.  Rochling  and 

W.    Rodenhauscr,    Volklingen,    Germany.     Eng.    Pat. 
17,615,  Aug.  4,  1906. 
I   See  Fr.  Pat.  368,631  of  1906 ;   this  J.,  1907,  55.— T.  F.  B. 

i  United  States  Patents. 

I    Electrolytic    apparatus;     J.    H.    Ryan,    Portland,    Oreg. 
I  U.S.  Pat.  841,720,  Jan.  22,   1907. 

I    The  claims  relate  to  an  electrolytic  apparatus  in  which 
'    the  solution  from  a  leachhig  tank  is  caused  to  flow  con- 
tinuously,  by  a  tortuous  path,   through  an   electrolytic 
'    depositing    tank.     The    depositing    tank    is    divided    by 
partitions  into  a  number  of  independent  compartments, 
'    communicating    with    each    other,    and    provided    with 
j    separate  outlets,   through  which  the  spent  solution  can 
I    pass  to  a  sump  tank.     Anodes  and  cathodes  arc  disposed 
I   in  the  several  compartments  and  are  connected  electrically 
in  multiple.     The  electrodes  are  so  placed  that  the  space 
between  them  is  less  the  further  they  are  from  the  inlet 
end  of  the  depositing  tank,  and  means  are  provided  by 
which  they  can  be  simultaneously  adjusted. — A.  S. 

Alk(di  metals  ;    Production  of .     G.  O.  Seward  and 

F.    von    Kiigelgen,    Holcombs    Rock,    Va.     U.S.    Pat. 

841,724,  Jan.  22,   1907. 

The  process  con.sists  in  clcctrolyf  ing  a  fused  mixture  of 

an    alkali    chloride    (sodium  chloride),  an  alkali    fluoride 

(sodium  fluoride),  and  an  alkaline-earth  chloride. — A.  S. 
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Metals  ;   Process  for  the  electrolytic  refining  of  .     A. 

Schwarz,  New  York.     U.S.  Pat.  842,254,  Jan,  29,  1907. 

The  concentrates  of  the  ore  are  compressed  into  solid 
masses  or  cakes,  which  are  then  supported  in  a  fi'amework 
of  an  insoluble  conductive  material,  and  afterwards 
subjected,  as  anodes,  to  the  action  of  the  electric  current 
in  an  electrolytic  bath. — B.  N. 

Ores ;      Process     of    concentrating .     A.     Schwarz, 

New    York,    Assignor   to    Schwarz    Ore    Treating   Co., 
Phoenix,  Ariz.     U.S.  Pat.  842,255,  Jan.  29,  1907. 

The  pulverised  ore  is  mixed  with  a  fused  mixture  of  a 
non-resinous  hydrocarbon,  solid  at  ordinary  temperatures, 
such  as  parafiBn  and  rosin -oil.  On  treatment  with  water, 
the  metallic  constituents  of  the  ore  adhere  to  the  resinous 
matter,  and  the  mixture,  with  its  "  entrapped  values," 
is  separated  from  the  tailings,  and  finally  the  "  values  " 
are  recovered. — B.  N. 

Reducing    compounds ;      Process    of [electrically']. 

F.  J.   Tone,   Niagara  Falls,  N.Y.     U.S.   Pat.   842,273, 
Jan.  29,  1907. 

This  invention  relates  to  a  method  of  reducing  silicon 
compounds,  for  the  formation  of  silicides,  such  as  those 
of  manganese,  or  manganese  and  iron.  The  silicon 
compounds,  together  with  manganese  ore  or  ferroman- 
ganese  and  a  reducing  agent  and  flux,  are  fused  so  as  to 
form  a  bath  which  is  employed  as  a  resisting  conductor 
between  the  electrodes  of  an  electric  furnace,  and  the 
compound  is  reduced  by  passing  sufficient  current  through 
the  bath  to  form  the  silicide  without  substantial  volatilisa- 
tion.—B.  N, 

Electroplating  apparatus.     H.   R.   Boissier,   Great  Neck, 
N.Y.     U.S.  Pat.  843,321,  Feb.  5,  1907. 

The  apparatus  comprises  a  tank,  into  which  extends  an 
inclined  shaft  or  support,  the  "  squared  "  lower  end  of  the 
latter  resting  in  a  polygonal  step-bearing  on  the  bottom 
of  the  tank.  The  upper  end  of  the  inclined  shaft  is  con- 
nected eccentrically  by  means  of  an  extensible  horizontal 
arm  with  a  vertical  shaft,  the  lower  end  of  the  latter 
being  connected  with  an  eccentrically  journaled  electrode. 
When  the  vertical  shaft  is  rotated,  the  inclined  shaft  moves 
in  a  conical  path.  Immediately  below  the  electrode,  and 
connected  to  the  inclined  shaft,  is  a  receptacle  adapted 
to  contain  the  articles  to  be  plated.  Conducting  pins 
or  rods,  radiating  from  and  rigidly  secured  to  the  inclined 
shaft  within  the  receptacle,  serve  to  conduct  the  current 
to  the  articles,  the  receptacle  being  also  provided  on  its 
base  wath  toothed  strips.  Guide  members  are  cormected 
with  the  receptacle,  and  are  adapted  to  engage  a 
stationary  part  of  the  tank,  so  as  to  cause  the  direction 
in  which  the  receptacle  is  inclined  to  change,  according 
as  the  guide  members  engage  different  sui'faces  of  the 
tank.— B.  N. 

French  Patents. 

Copper  ;•     Metallurgical   and    electro-metallurgical   process 

for  obtaining  pure .     L.  Jumau.     First  Addition, 

dated   Oct.    27,    1906,   to  Fr,   Pat.   367,452,   June   26, 
1906  (this  J.,  1906,  1155), 

The  present  addition  relates  to  the  gradual  introduction 
into  the  closed  vessel  (referred  to  in  Fr.  Pat.  367,452,  this 
J.,  loc.  cit.)  of  the  theoretical  quantity  of  sulphurous  acid 
under  pressure  to  the  solution  of  the  copper  salt,  in  order 
that  the  temperature  may  be  raised  without  at  the  same 
time  gi-eatly  augmenting  the  pressure  in  the  closed  vessel. 
The  yield  and  purity  of  the  copper  are  thus  increased. 
By  the  use  of  sulphites,  such  as  neutral  or  acid  sulphites 
of  ammonium,  a  greater  yield  may  be  obtained  than  with 
sulphurous  acid.  Gaseous  reducing  agents,  such  as 
carbon  monoxide,  also  sulphur,  carbon,  and  wood,  are 
mentioned  as  being  advantageous  for  the  production  of 
copper  by  this  process,  in  cases  where  the  ores  to  be 
treated  do  not  contain  sulphur. — B.  N. 


Metals  and  metalloids  ;    Process  for  the  extraction  of  

from  ores  or  compounds  containing  them.  H.  Herren- 
schmidt.  First  Addition,  dated  Oct.  30,  1906,  to  Fr. 
Pat.  369,878,  Sept.  18,  1906  (this  J.^  1907,  208). 
AccoRDixa  to  the  main  patent,  aluminium-boron  is  pre- 
pared by  first  heating,  in  an  electric  furnace,  bauxite  or 
the  like  with  boric  acid  or  a  borate  and  sufficient  carbon 
to  reduce  the  boric  acid  and  the  oxide  of  iron  present  in 
the  bauxite,  and  then,  after  separating  the  iron  or  ferro- 
boron,  heating  the  remaining  artfficial  corundum  with 
boric  acid  or  a  borate  and  a  further  quantity  of  carbon 
to  obtain  aluminium-boron.  According  to  the  present 
addition,  when  it  is  not  required  to  obtain  artificial 
corundum  nor  to  obtain  the  aluminium-boron  in  a  pure 
condition,  the  process  is  carried  out  in  one  stage,  sufficient 
carbon  being  employed  to  combine  with  the  whole  of  the 
oxygen  of  the  bauxite  and  the  boric  acid  or  borate. — A.  S. 

Metals  and  metalloids ;;   Process  for  the  extraction  of  ■ 

from  ores  or  compounds  containing  them.  H.  Herren- 
schmidt.  Second  Addition,  dated  Nov.  2,  1906,  to 
Fr.  Pat.  369,878,  Sept.  18,  1906. 

According  to  this  additional  patent,  the  carbon  of  the 
electrodes  of  the  furnace  is  utilised  for  the  reduction  of 
the  mixture  of  ore  and  boric  acid  or  a  borate  in  the 
preparation  of  metals  and  metalloids  by  the  process 
described  in  the  main  patent.  (See  also  preceding 
abstract.) — A.  S. 

Metals  and  alloys,  particularly  aluminium,  silicon,  mag- 
nesium,   chromium,    (&c.  •     Process   and   apparatus  for 

obtaining by  reduction  of  their  oxides  or  compounds. 

E.  Viel.  First  Addition,  dated  Oct.  31,  1906,  to  Fr.  Pat. 
359,042  of  Oct.  31,  1905  (this  J.,  1906,  323). 

The  internal  carbon  lining  of  the  furnace  may  form  one 
electrode,  the  other  being  a  movable  cylindrical  carbon 
rod,  and  the  bed  of  the  furnace  may  be  inclined  to  a  side 
outlet,  or  it  may  be  cup-shaped  with  a  central  outlet. 
The  furnace  may  also  be  rectangular  with  two  inclined 
rectangular  carbon  electrodes  which  pass  through  holes 
in  the  side  of  the  furnace  lined  with  refractory  non- 
conducting material.  In  using  the  furnace  for  the  pre- 
paration of  aluminium,  a  flux  such  as  aluminium  fluoride 
is  added,  the  metal  being  refined  by  the  addition  of  iron  or 
other  metal  which  has  a  strong  affinity  for  silicon,  but 
does  not  readily  combine  with  aluminium.  Claim  is  also 
made  for  the  use  of  an  excess  of  carbon  in  order  to  produce 
a  carbide  of  aluminium,  which  may  be  subsequently 
reduced  to  the  metallic  state. — 0.  F.  H. 

Ores  •   Treatment  of by  electrolysis.     N.  H.  M.  Dekker, 

First  x\ddition,  dated  Nov.  14,  1906,  to  Fr.  Pat.  367,495, 
June  28,  1906  (this  J.,  1906,  1157). 
In  the  main  patent  the  material  to  be  treated  was  con- 
tained in  baskets.  The  object  of  the  present  addition 
is  to  abolish  these  baskets,  and  also  provide  a  means  of 
recovering  the  elements  liberated  in  combination  with 
hydrogen.  The  anodes  and  cathodes  are  disposed  hori- 
zontally and  alternately  in  the  electrolytic  bath,  the 
electrode,  supporting  the  material  to  be  treated,  being 
encased  in  a  frame  forming  the  sides  of  a  shallow  tray. 
Insulating  pieces,  placed  on  the  upper  portion  of  the 
frame,  support  the  metallic  plate  forming  the  second 
electrode.  Several  pairs  of  electrodes  are  in  this  way 
arranged  in  the  bath,  each  pair  being  separated  by  a 
horizontal  insulating  plate.  The  bath  is  also  provided 
with  a  cover  and  exit  tube  for  leading  off  the  disengaged 
gas,  in  order  that  the  sulphur,  arsenic,  or  antimony 
disengaged  in  combination  with  hydrogen  may  be 
recovered. — B.  N. 

Furnace  ;■    Electric  induction .     The  Grondal  Kjellin 

Co..  Ltd.  Fr.  Pat.  372,052,  Dec.  3,  1906.  Under  Int. 
Conv.,  July  18,  1906. 

See  Eng.  Pat.  16,269  of  1906  ;  this  J.,  1907,  327.— T.  F.  B. 

Ores  ;     Magnetic   separator   for   .     The    Edison    Ore 

Milling    SjTidicate,    Ltd.     Fr.    Pat.    372,058,    Dec.    3, 
1906.     Under  Int.  Conv.,  Dec.  11,  1905. 
The  separator  consists  of  a  drum  of  non-magnetic  material 
and  an  electro-magnet,  one  pole  of  which  is  placed  on  the 
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exterior  and  the  other  in  the  interior  of  the  drum.  The 
poles  are  lurvtHl  to  tit  the  dniin.  and  the  cross-section  of 
each  is  gradually  rt^luctnl  towards  its  extronity.  The 
powdered  ore  is  fed  on  to  the  ra^iidly  rovolvinj:  drum 
close  to  the  extremity  of  the  external  pole,  the  non- 
magnetic particles  l>eing  thrown  off  almost  at  once,  whilst 
the  magnetic  j^artides  adhere  to  the  drum  until  they  pass 
out  of  the  magnetic  tield. — O.  F.  H. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

{.Continiud  from  page  329.) 

H'«jx  from  the  palm  tree,  Baphia  Jiiiffia,  of  MadaQoscar. 
A.   Haller.     Compt,  rend.,   1907,  144,  594—598. 

The  wax  obtained  from  the  leaves  of  this  tree  is  of  a 
light  chestnut  colour.  It  is  nearly  insoluble  in  most 
organic  solvents  in  the  cold,  but  dissolves  more  or  less 
completely  on  heating.  Boiling  benzene  dissolves  it 
without  residue.  The  author's  attempts  to  remove  the 
colour  by  treating  the  solution  of  the  wax  in  benzene 
with  animal  charcoal  were  unsuccessful.  Hot  absolute 
alcohol  dissolves  about  90  per  cent,  of  the  wax,  leaving  a 
dark  brown  residue  melting  at  about  77"  C.  The  solution 
forms  a  white  gelatinous  mass  on  cooling,  and  the  soluble 
product  when  dried  is  a  friable  white  powder,  which, 
however,  becomes  dark  browTi  again  w  hen  melted,  and  has 
the  same  melting  point  (88"  C.)  as  the  crude  wax.  The 
latter  di.><tilled  under  a  pressure  of  10  mm.,  yields  a  light 
ro«e-coloured  product  which  passes  over  at  about  280'" 
to  30<;i-  C.  whilst  a  black  residue  with  a  tarry  odour 
remains  behind.  The  distillate  has  the  same  melting 
point  a.s  the  fraction  soluble  in  alcohol,  but  differs  in  its 
colour.  Analysis  of  the  crude  wax,  of  the  distillate,  and 
of  the  fraction  soluble  in  alcohol,  gave  results  corres- 
ponding with  the  formula,  C20H42O.  It  is  pointed  out 
that  similar  waxes  have  been  found  by  Etard  in  the  leaves 
of  various  plants,  notably  oats,  barley,  wheat,  and  lucerne, 
and  that  to  these,  too,  the  iformula  C20H42O  has  been 
aligned.  There  is  a  difference,  however,  in  the  melting 
point.x.  Etard's  lucemol  or  mcdicngol  melting  at  76°  C, 
so  that  possibly  the  wax  from  Raphia  Rnffia  consists 
of  a  mixture  of  the  two  compounds.  The  author  shows 
that  his  wax  is  an  alcohol  resembling  arachidic  alcohol 
(CjoHij*^^')  in  its  properties,  though  not  identical  there- 
witK  since  the  latter  melts  at  71'  C,  and  its  mixture 
with  the  Raphia  wax  at  74°  C— C.  A.  M. 

C'haulmrjngnc  and  hydnocarpic  acids  ;   Constitution  of . 

M.    Barrowcliff  and  F.   B.   Power.     Chem.  Soc.   Proc, 
1907,  23.  70—71. 

It  was  shown  in  the  previous  communication  that  chaul- 
moogric  acid  (this  .J.,  19fM,  669),  although  isomeric  with 
liDolic  acid,  absorbs  but  two  atomic  proportions  of  iodine 
or  bromine,  and  must  therefore  contain  in  its  structure 
both  a  closed  ring  and  an  ethylenic  linking.  By  its 
oxidation  in  alkaline  solution  with  limited  quantities  of 
pr.t-,. .,,,.„  '^rmanganate,  it  affords  a-dihvdroxydihydro- 
c^  ntid,  CmH3202(OH)2  (m.  pt".  10.5"";     \a]i,= 

-t- I  lihydroxvdihvdrrK-haulmoogric  acid,  CjgH3202 

(OHu.  (H..  pt.  Ur-;  [«iD=  -14-2°),  and  ketohydroxy- 
dihydrnrh«nlnK>ofrric  acid,  ('^hH-^M^.  Further  oxidation 
jci-  '  "ne  hand  an  optically  inactive  tricarboxylic 
»'  'V    ("1-    F»t-    *»**').    which    is    n-pentadecane 

aa  ,  : ^jxylic  acid — 

CO,H.(C'H2)j.CH.(C02H).(CH2),2.C02H, 
•ad   on   the   othf-r   h.-ind.   frirmic   acid    and   a   keto-acid, 
<XJ2H.(rH,)2.rO'rH2.,,.C02H.     The     latter    compound, 
on      f,i  i-i  ■i.f.n,      affords      n-dfKlfcnnedifarboxylic      acid, 
('  '  H)i.       and       n-undfcancdicarboxylic       acid, 

('  ■  H»2.     Bv  the  addition  of  hydrogen  bromide 

*''  -'Tir  acid  and  its  Kal»s<rquent  elimination,  an 

Of  ive    mixture    of    Rrjds    is    obtained,    which, 

*■  '      "      '        '"•♦"•'•»'id.(",HH„Or,  (m.  pt.  126^), 

y  H.rH2.rH(.Mr.).CO.(V;H2)i2.r02H, 

'*  '  .     ..It*  can  fx:  explained  by  considering 


that  chaulmoogric  acid  exists  in  a  state  of  tautomerism 
between  the  compounds,  (n)  1-a-carboxy-n-dodecyl- 
il^  cyc\opc)itcuc.  and  (h).  \-a-carhoxy-n-dodecyl-\  :  4-bIcyclo- 
pentatie.  Its  constitution  may  therefore  be  represented 
by  the  following  formula,  in  which  the  hydrogen  atom 
connected  with  the  dotted  lines  is  considered  to  be  in  a 
state  of  equilibrium  between  two  adjacent  carbon  atoms  : — 

CH 

CH-H....C(CH„)io.C02H 
I  I        '   " 

CH2 CI12 

Since  hydnocarpic  acid  (this  J.,  1905,  741),  on  oxidation, 
affords  products  which  are  perfectly  analogous  to  those 
obtained  from  chaulmoogric  acid,  its  constitution  is 
represented  by  the  formula : — 

CH 
CH-H....C(CH2)io-COoH 

CH2 V/H2 

Mercuric  acetate  in  glacial  acetic  acid  solution  ;    Action  of 

upon  unsaturated  fatty  acids.     A.  Leys.     XXIV., 

page  436. 

English  Patent. 

Fish  oil  ;•    Process  for  the  production  of  odourless . 

E.  Bohm,  Vienna.     Eng.  Pat,  7901,  April  2,  1906. 

The  fish  or  blubber  oil  is  heated  in  an  open  boiler  to  a  tem- 
perature of  about  150''  C,  until  all  the  water  has  been 
evaporated,  and  is  then  further  heated  in  a  vacuum 
boiler  to  a  temperature  of  from  350°  to  400°  C.  for  two  or 
three  hours,  or  until  a  sample,  removed  for  the  purjjose, 
proves  to  be  entirely  free  from  odour.  Instead  of  heating 
under  reduced  pressure,  the  operation  may  be  carried 
out  in  an  atmosphere  of  inert  gas  or  of  superheated 
steam.— W.  P.  S, 

United  States  Patents. 

Oil  from   oleaginous  seeds  ;•     Process   of   extracting 

R.  S.  Woodward,  jun.,  New  York.     U.S.  Pat.  843,983, 
Feb.  12,  1907. 

The  seed  meal  is  subjected  to  the  action  of  a  known 
quantity  of  superheated  steam  at  a  constant  temperature 
and  pressure,  the  amount  of  moisture  thus  introduced 
being  varied  according  to  the  water  content  of  the  fresh 
meal.— W.  P.  S, 

Cottonseed   oil ;     Apparatus   for   extracting .     R.    S. 

Woodward,  jun..  New  York.     U.S.  Pat.  843,984,  Feb.  12, 

1907. 
The  apparatus  consists  of  a  battery  of  jacketed  vessels, 
each  jacket  being  connected  separately  to  a  steam-pipe, 
and  the  interior  of  each  vessel  with  a  second  steam-pipe. 
Both  steam- pipes  are  provided  with  graduated  stop- 
valves  adapted  to  admit  known  amounts  of  steam  during 
definite  periods,  and  also  with  reducing  and  safety  valves, 
the  latter  being  placed  on  the  pipes  connecting  the  steam- 
pipes  with  the  vessels  and  jackets. — W.  P.  S. 

Insulating  lacquer  and  material  [from  slearine  pitch]. 
P.  Boerche.  U.S.  Pat.  842,615,  Jan.  29,  1907.  XIA., 
page  417. 

Soap.  L.  H.  Reuter,  Assignor  to  Basic  Chemical  Co., 
both  of  New  York.     U.S.  Pat.  842,010,  Jan.  22,  1907. 

To  an  alkaline  soap  there  is  added  a  quantity  of  a  salt 
of  zinc  sufficient  to  neutralise  the  free  alkalinity  of  the 
soap  ;  the  liquid  is  then  heated  and  converted  into  dry 
soap. — J.  F.  B. 

French  Patents.  j 

Falty  acids  ;•    Combin/ilion  of  digJUly  volatile  compounds. 

rx,nlaininy  alcoholic  hi/droxyl,  with .     E.  Twitchell 

Fr.  Pat.  371,689,  Nov.  20,  1906.     XX.,  page  434. 
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Soaps  ;    Process  of  bleaching .     O.  Geisel.     Fr.  Pat. 

371,900,  Oct.  24,  1906. 

The  boiling  soap  is  treated  little  by  little  in  the  kettle 
with  a  fresh  solution  of  sodium  hypochlorite  prepared  by 
mixing  chloride  of  lime  and  sodium  carbonate,  preferably 
in  equal  quantities,  with  water,  and  decanting  the  liquid 
from  the  insoluble  calcium  carbonate. — C.  A.  M. 

Glycerins  of  every  description,   including  spent  soap  lyes 
and     distillery     by-products     (vinasses)  ;      Process    and 

apparatus  for  the  purification  of  crude .     L.  Riviere. 

First  Addition,  dated  Nov.  3,  1906,  to  Fr.  Pat.  367,752, 
July  4,  1906  (this  J.,  1906,  1161). 

The  hydrofluosilicic  acid  in  the  precipitated  alkali  fluo- 
silicates  may  be  recovered  by  treatment  of  these  salts 
with  lime,  preferably  partially  carbonated,  in  an  auto- 
clave; or  with  hydroxides  of  barium,  magnesium,  &c.  ; 
or  by  the  action  of  acids  or  alkali  bisulphates.  If  phos- 
phoric or  sulphuric  acids  or  bisulphates  be  used,  the 
resulting  phosphates  or  sulphates  may  be  boiled  with 
barium  carbonate  and  water,  either  in  an  autoclave  or 
under  ordinary  pressure,  to  convert  them  into  potassium 
or  sodium  carbonates,  which  may  be  separated  in  a  state 
of  sufficient  purity  for  commercial  products.  In  treating 
distillery  by-products,  ammoniacal  nitrogen  may  be 
removed  by  neutralising  the  substance  with  lime  and 
heating  the  decanted  vinasse  in  an  autoclave  with  magnesia 
or  barium  hydroxide.  The  glycerin  solution  after  removal 
of  ammonia  and  alkali  salts  may  be  concentrated,  and 
treated  with  a  solvent  such  as  alcohol,  which  also  pre- 
cipitates mineral  and  organic  matters;  the  glycerol 
is  recovered  by  distillation.  Pure  ethyl  acetate  may  take 
the  place  of  alcohol  as  a  solvent,  and  the  portion  that 
remains  in  the  aqueous  laver  mav  be  recovered  by  dis- 
tillation.—C.  A.  M. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

^Continued  from  page  330.) 

(.4.)— PIGMENTS,  PAINTS. 

ExGLisH  Patent. 

White  lead  or  similar  products  ;  Apparatus  for  making . 

H.  C.  Heide,  Loudon.  From  Union  Lead  and  Oil  Co., 
New  York.     Eng.  Pat.  5015,  March  1,   1906. 

See  Fr.  Pat.  363,833  of  1906  ;  this  J.,  1906,  857.— T.  F.  B. 

United  States  Patents. 

Pigment  and  process  of  making  same.     W.  J.  Armbruster, 
St.   Louis,   Mo.     U.S.  Pat.  841,303,  Jan.  15,  1907. 

Separate  solutions  of  barium  hydroxide  and  aluminium 
sulphate  are  mixed  with  a  solution  of  a  colouring  matter 
suitable  for  forming  a  lake  pigment,  in  the  presence  of 
reagents  permitting  the  concurrent  precipitation  of 
aluminium  hydroxide  and  barium  sulphate  and  the 
formation  of  a  lake. — C.  S. 

Lake  \jrom  azo  dyestuff]  and  process  of  making  same  ; 

Orange .     R.   Kirchhoff,   Assignor  to  Act.-Ges.   f. 

Anihnfabr.,  Berlin.     U.S.  Pat.  842,560,  Jan.  29,  1907. 

See  Eng.  Pat.  27,496  of  1904  ;  this  J.,  1904.  1243.— T.  F.  B. 

Pigment  colours  ;     Yellow  and  orange  .     M.   Becke, 

Assignor  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  the  Maine,  Germany.  U.S.  Pat. 
844,845,  Feb.  19,  1907. 

See  Eng.  Pat.  28,259  of  1904  ;  this  J.,  1905,  1243.— T.  F.  B. 

French  Patents. 

Lakes  derived  from  monoazo  dyestuffi  ;  New  series  of , 

and  process  for  their  manufacture.  Act.-Ges.  f.  .Inilin- 
fabr.  First  Addition,  dated  Jan.  19,  1906,  to  Fr.  Pat. 
361,647,  July  26,  1905.     IV.,  page  404. 


Lithopone ;     Process    of    rendering    xinalterahle    by 

light.     H.   Allendorff.     First   Addition,   dated   Nov.   2, 
1906,  to  Fr.  Pat.  370,500  of  1906  (this  .L,  1907,  264). 

Soaps  of  alkaline-earth  metals  or  of  aluminium  may  take 
the  place  of  the  oxides  or  hydroxides  previously  claimed. 

— C.  A.  M. 

Water    colours ;     Manufacture    of   .     H.    Schmincke 

and  Co.     Fr.  Pat.  371,735,  Nov.  22,   1906. 

By  the  addition  of  salts  obtained  by  the  action  of  alkalis 
on  albumin,  the  pigment  in  water  colours  may  be  kept 
more  completely  in  suspension  when  mixed  with  water, 
so  that  it  is  only  necessary  to  add  just  sufficient  of  the 
agglutinating  substance  to  give  the  required  consistency 
to  the  liquid.  Thus  good  results  are  obtained  by  grinding 
together,  e.g.,  1000  grms.  of  sienna  earth  with  100  grms. 
of  gum  arabic  and  100  grms.  of  a  20  per  cent,  solution  of 
the  ammonium  salt  of  protalbinic  acid,  whereas  without 
this  addition  more  than  5(X)  grms.  of  gum  arabic  would 
be  required. — C.  A.  M. 

(£.)— RESINS,  VARNISHES. 

Turpentine  or  abietic  acid;    New  method  for  the  deter- 
mination  of   crude   in   resins   of  different   kinds, 

oil-    or   copal-varnishes,    pitch,    and   paper.     H.    Rebs. 
XXIII. ,  page  436. 

Oils  and    varnishes ;     Reduction  of  Italian    import  duty 
on  certain  .     III.,  page  402. 

United  States  Patents. 

Turpentine   from  wood  ;    Apparatus  for  extracting  . 

G.    R.    Pride,    Jacksonville,    Fla.     U.S.    Pat.    840,955, 
Jan.  8,  1907. 

The  retort  is  fitted  with  a  removable  carrier  and  a  cover, 
both  of  them  making  a  steam-tight  joint  with  the  top 
of  the  retort.  The  carrier  is  fitted  with  a  steam  pipe, 
connecting  \vith  a  steam  inlet  in  the  bottom  of  the  retort, 
and  carries  at  its  upper  end  a  number  of  radiating  f-pipes. 
the  downward  limbs  of  which  are  perforated,  for  admitting 
steam  into  the  upper  part  of  the  carrier.  The  steam 
escapes  through  perforations  in  the  bottom  of  the  carrier 
into  the  bottom  of  the  retort,  and  is  carried  off  through 
a  discharge  pipe. — C.  S. 

Amber  varnish  and  process  of  making  same.     W.  F.  Weber, 
Washington,  D.C.     U.S.  Pat.  840,812,  Jan.  8,  1907. 

Amber  is  mixed  with  a  fatty  oil,  in  the  proportion  of  not 
more  than  1|-  pints  of  the  latter  to  1  lb.  of  the  former. 
The  mixture  is  heated  in  an  open  vessel  to  not  less  than 
600°  C,  until  a  scum  of  softened  amber  collects  on  the 
surface,  whereupon  the  temperature  is  raised  to  above 
700°  C.  and  the  scum  maintained  in  an  unbroken  con- 
dition until  the  amber  is  completely  dissolved.  After 
cooling,  the  mixture  is  treated  with  sufficient  oil  of 
turpentine  to  bring  it  to  workable  consistency,  and  is 
then  reheated  and  stirred  until  admixture  is  complete. 

— C.  S. 

Varnishes,   balsams,   and   resins  ;    Manufacture  of  . 

A.  Kronstein,  Karlsruhe,  Germany.     U.S.  Pat.  843,401, 
Feb.  5,  1907. 

See  Eng.  Pat.  17,378  of  1900  ;  this  J.,  1901,  1123.— T.  F.  B. 

Frinting   ink,   and   process   of  making   same.     E.    Klein, 
New  York.     U.S.  Pat.  841,156,  Jan.    15,   1907. 

For  the  preparation  of  a  base  for  printing  ink,  insoluble 
in  water  and  alcohol.  "  a  mixture  of  a  fat,  oil,  and  wax  "  is 
washed  with  a  suitable  liquid,  e.g.,  a  salt  solution,  and  then 
heated,  with  stirring,  to  about  400°  C.  The  mass  is  next 
cooled,  and  again  heated  to  a  lower  temperature  than 
before,  these  oj^erations  being  repeated  in  order  *'  to 
eliminate  glycerol  and  acrclein  "  and  to  convert  the 
product  into' a  viscous  liquid,  which  is  fdtered  and  incor- 
porated with  a  suitable  colouring  matter.  In  certain  of 
the  claims,  the  inclusion  in  the  mixture  of  "  a  ^jrepared 
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incombustible  substance,  exemplified  by  metallic  elements, 
whkh  will  retain  its  apiK^arame  under  the  intiuence  of  a 
beat  of  4W  C,"  is  mentioned. — A.  S. 


(O— INDIA-RUBBER,    &c. 

IlamiMot  Qlaziovii ;  India-rubber  from .     A.  Zimmer- 

mann.     Gummi-Zeit.,    1907,   21,    637—643. 

In  Germ.tn  East  Africa  the  Ceara  rubber  tree  is  the  only 
one  which  is  planted  in  any  quantity,  there  being  at  least 
U  milhon  trees  in  the  colony.  For  economic  reasons, 
the  method,  common  elsewhere,  of  collecting  the  latex  in 
bquid  form  is  not  adopted,  but  the  cuts  are  brushed  over 
with  a  coacxilant.  and  the  solidified  latex  is  stripped  and 
rolled  into  balls,  which  are  then  cut  into  slices  and  washed. 
As  coagulant,  any  acid  which  is  cheap  enough  is  used  ;  the 
juices  of  wild  onmges  and  of  the  fruit  of  AdatDsonin  digitata 
give  good  results,  and  exj>erinicnts  are  being  made  with 
a  view  to  utihsing  the  pulp  of  sisal  leaves.  For  tapping, 
any  kind  of  knife  serves,  provided  that  the  blade  be  not 
too  pronouncedly  wedge-shaped  ;  instruments  combining 
a  number  of  blades  have  not  hitherto  proved  of  value. 
A  long  series  of  experiments  is  recorded,  bearing  on  the 
location  of  the  cuts.  If  a  second  cut  be  made  within  a 
short  time  close  to  (5  cm.  or  so)  an  existing  one,  the  new 
cut  will  yield  very  much  less  latex  ;  but  if  it  be  made 
24  hours  later,  it  will  yield  as  much  as  or  more  than  the 
old  one.  The  best  total  yields  from  a  given  tree  are 
obtained.  (I)  by  disposing  series  of  small  close  cuts  in 
Ml  •  ssive  narrow  rings  round  the  tree,  or,  still  better, 
ij  I'V  tapping  large  surfaces,  e.^.,  the  whole  trunk  and  the 
i  ir_'T  branches,  for  a  prolonged  period  in  intervals  of  a  few 
.i\~.  Both  these  methods,  however,  entail  excessive 
liU.ur.  and  the  system  which  at  present  obtains  in  the 
chief  plantations  consists  in  covering  successive  vertical 
strips  of  the  tree,  20 — 30  cm.  long  and  about  5  cm.  wide, 
with  small  close  cuts.  The  average  cost  of  producing 
1  kilo,  of  dry  unwashed  Lewa  rubber  is  estimated  at 
0-8  rupee  for  labour,  and  0-5  rupee  for  coagulant,  altogether 
1-30  rupees,  or  is.  5d.— W.  A.  C. 

India-rubber ;  Melting  point  of .     R.  Ditmar.  Gummi- 
Zeit.,  1907,  21,  670—671. 

Th«  temperature  of  liquefaction  was  determined  on  a 
number  of  washed  rubbers,  and  was  found  to  be,  in  general, 
lower,  the  greater  the  resin-content.  There  are  exceptions, 
however;  thus,  Kinsembo,  with  4-78  per  cent,  of  resin, 
melts  at  \~if  C,  whilst  Congo,  with  7'S7  per  cent.,  melts 
at  1 80°.  It  is  pointed  out  that  Para  rubber  vulcanises 
freely  at  a  temperature  (143°  C.)  well  below  that  at  which 
the  raw  rubber  softens. — \V.  A.  C. 

India  rubber  resin.     R.  Ditmar.     Gummi-Zeit,  1907,  21' 
669—670. 

The  clear   resin   extracted   from    Borneo   rubber   has   a 

fellowi^ih  colour,  and  the  general  appearance  of  colophony. 
t  ''ontainn  no  free  acid,  melts  at  92° — 95'  C,  and  shows  a 
saponification  value  of  28'1.  No  oxygen  is  taken  up  when 
air  \%  bubbled  through  a  boiling  solution  of  the  resin. 

—  W.  A.  C. 


Albans  from  Ficus  Vogelii.     1).  Spence.     Ber.,  1907,  40, 
999—1000. 

f  rial    cryntnlliHation     from     absolute 

tracted  by  acetone  from  the  rubber 

;»■,  fractions  were  obtained,  melting  at 

1  154''C.  re»tj»ectively.    The  higher-melting 

'in,  crystalliwd  in  small  irrcg\ilar  needles, 

lie  in  ben7.<'ne,  chloroform,  and  ether,  soluble 

iltv  in  cold  alcohol  or  acetone.     The  second 

dfjfin,  m.  pt.  l.W  ('.,  formed   pointed  crj-stals, 

led  the  firot  in   jirorjcrties.      fhe  two  albans 

me    emjiirif-al   formula,   ^^'nHj^O;    the    mole- 

■  t  of  (t-alttan,  an  determined   by  depression  of 

t  ^  point  of  benzene,  wa«  found  to  be  438. — A.  8 


"  Caoutchouc  substance  "  and  resins  from  the  latex  of  Ficus 
Holstii  and  of  another  Ficus ;    Action  of    iodine    and 

bromine    on    the .     F.    Eduardoff.     Gummi-Zeit., 

HK)7,  21,  035—636. 

In  studying  the  question  of  the  pro-existence  or  otherwise 
of  rubber  in  rubber-latex  (see  this  J.,  1905,  35),  the  author 
has  investigated  the  action  of  iodine  and  bromine  on 
extracts  of  the  latex  of  Ficuj  Holstii  and  of  another  Ficus, 
in  which  extracts,  it  is  assumed,  the  contents  of  the  globules 
of  the  latex  are  present  in  an  unaltered  condition.  The 
extracts  were  obtained  by  shaking  the  latex  with  (1),  ether 
free  from  alcohol,  (2),  ligroin  (b.  pt.  50°— 60°  C),  (3),  benzine 
(b.  pt.  80° — 160°  C.),  and  (4),  chloroform,  and  were  dried 
over  anhydrous  sodium  sulphate.  On  submitting  the 
di'ied  extracts  to  the  action  of  an  excess  of  iodine,  it  was 
found  that  both  resins  and  rubber,  obtained  after  removal 
of  the  solvent  and  excess  of  iodine,  were  free  from  halogen, 
although  the  melting  point  of  the  resin,  in  the  case  of  Ficus 
Holstii,  was  lowered  from  210°  to  60°.  In  the  case  of  the 
other  Ficus,  no  alteration  in  the  melting  point  (60°) 
occurred.  Bromine,  on  the  other  hand,  was  found  to  act 
readily  upon  the  extracts  when  added  in  excess,  a  tetra- 
bromide  of  the  "  rubber  substance  "  being  precipitated 
This  product  was  found  to  agree  with  the  corresponding 
derivatives  of  Congo-Loanda  rubber  and  of  Para  rubber 
in  all  particulars  except  temperature  of  decomposition, 
which  was  130°,  that  of  the  Para  derivative  being  150°. 
It  is  suggested  that  this  may  indicate  a  lower  degree  of 
polymerisation  in  the  latex.  The  resin  was  affected  in 
just  the  same  way  as  by  iodine.  Experiments  on  the 
utilisation  of  the  bromination  process  as  a  quantitative 
method  for  the  estimation  of  rubber  met  with  little  success, 
the  yield  of  tetrabromide  from  the  ether,  ligroin,  or  benzine 
extracts  differing  from  the  theoretical  by  about  9  per  cent., 
that  from  the  chloroform  or  carbon  tetrachloride  extracts 
by  about  18  per  cent. — E.  W.  L. 

Caoutchouc  ;  Nitrosites  of ,  and  their  application  in 

the    analysis    of    raw    riihber   and    rubber   goods.       11. 
P.  Alexander.     Ber.,  1907,  40,  1070—1078. 

The  "  nitrosites  c  "  of  a  large  number  of  samples  of  rubber, 
of  widely  different  origin,  were  prepared  by  passing  the 
gases  evolved  from  a  mixture  of  starch  and  nitric  acid 
(sp.  gr.  1-4)  into  a  solution  in  carbon  tetrachloride  of  the 
washed,  acetone-extracted  rubber,  the  product  being 
isolated  by  decanting  the  carbon  tetrachloride,  dissolving 
the  solid  residue  in  acetone,  filtering  the  solution,  and 
evaporating  to  dryness.  Analysis  of  the  nitrosites  gave 
the  following  results  : — South  American  rubbers,  mean  of 
18  estimations,  carbon,  43-52  ;  hydrogen,  541  ;  nitrogen, 
11-51  per  cent.  ;  African  rubbers,  mean  of  20  estimations, 
carbon,  44-98  ;  hydrogen,  5-38  ;  nitrogen,  1 1 -65  ;  Asiatic 
rubbers,  mean  of  4  estimations,  carbon,  44-54  ;  hydrogen, 
5-29  ;  nitrogen,  12-21  ;  Guayule,  mean  of  2  estimations, 
carbon,  44-42  ;  hydrogen,  5-07  ;  nitrogen,  12-28  ;  the 
mean  of  all  the  results  being,  carbon,  44-92  ;  hydrogen, 
5-37;  nitrogen,  11-67.  These  figures  are  practically  the 
same  as  the  mean  of  all  those  hitherto  obtained  for  Weber's 
"  nitrosate,"  viz.  :  carbon,  45-01  ;  hydrogen,  5-43  ; 
nitrogen,  12-01  (see  this  J.,  1905,  203),  and  agree  neither 
with  the  nitrosate  formuln,  Ci,)HjgN204,  nor  with  Harries' 
"  nitrosite  c  "  formula,  (CxoHi5N307)2,  but  with  a  com- 
position represented  by  CgY{y2^2^(i-  The  formation  of 
a  Co  derivative  of  the  above  formula  is  explained  on  the 
assumption  that  two  NOg  groups  enter  the  dimethyl- 
octadicne  molecule  additively.  and  that  the  two  methyl 
groups  are  simultaneously  oxidised,  one  of  them  being 
entirely  eliminated  from  the  molecule  as  carbon  dioxide, 
the  product  being  5-6-dinitrocyclooctene-l-carboxylic 
acid:  — 

C(CH3).CH2.CH2.CH         NO2.C  (CO2  H).CH2.CH2.CH 
II  II         ->  I         '  / 

CH.CH2.  CH2  —  C(CH3)  NO2.CH—  CHg.  CH2  .  QCOgH) 

It  was  shown,  by  passing  the  escaping  gases  into  baryta- 
water,  that  carbon  dioxide  is  actually  liberated  during  the 
preparation  of  the  "  nitrosite."  A  number  of  the  samples 
of  rubber  were  vulcrtniKe<l,  with  7-5  and  15  per  cent,  of 
sulphur,  under  similar  conditions,  the  product  completely 
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freed  from  acetoue- soluble  products,  a  sulphur  determina- 
tion made,  and  the  "  nitrosite  "  prepared  and  analysed. 
It  was  thus  shown  that  the  whole  of  the  sulphur  of  vul- 
canisation passes  into  the  "  nitrosite,"  but  the  weight  of 
nitrosite,  after  deducting  combined  sulphur,  was  found 
to  be  considerably  greater  than  that  calculated  from  the 
rubber  present.  This  is  probably  due  to  partial  oxidation 
of  the  sulphur  to  SO  and  SOg  groups.  The  close  agreement 
between  the  properties  and  composition  of  the  "  nitro.sites  " 
from  different  rubbers  would  appear  to  justify  the  con- 
clusion that  the  only  difference  between  their  fundamental 
hydrocarbons  is  one  of  degiee  of  polymerisation. — E.  W.  L. 

English  Patents. 

Elastic  substance  produced  from  the  gums  of  certain 
sapotacece.  M.  M.  Dessau,  Merton.  Eng.  Pat.  9808, 
April  26,  1906. 

See  Fr.  Pat.  367,472  of  1906  ;  this  J.,  1906,  1161.— T.  F.  B. 

Buhber  ;  Eecovery  of from    rubier   waste.       W.   A. 

Koneman,  Chicago.     Eng.  Pat.  12,526,  May  29,  1906. 

See  U.S.  Pat.  823,054  of  1906  ;  this  J.,  1906,  704.— T.  F.  B. 

Vulcanite  or  indiaruhber  ;  Manufacture  of  masses  of  the 

nature  of .     C.  Claessen,  Berlin.     Eng.  Pat.  21,493, 

Sept.  28,  1906. 

See  Fr.  Pat.  369,797  of  1906  fthis  J.,  1907,  212.— T.  F.  B. 

Untied  States  Patents. 

Elastic  substance  similar  to  indiarubber,  and  its  method  of 
manufacture.  L.  Roland,  Paris.  U.S.  Pat.  842,839, 
Jan.  29,  1907. 

See  Fr.  Pat.  364,075  of  1906  ;  this  J.,  1906,  895.— T.  F.  B. 

Caoutchouc  solutions  ;  Process  for  the  production  of  aqueous 

,  a7id  the  regeneration  of  rubber  waste.    P.  Alexander, 

Charlottenburg,  Germany.     U.S.  Pat.  844,077,  Feb.  12, 
1907. 

The  caoutchouc  is  dissolved  in  a  suitable  solvent,  and  the 
solution  is  treated  with  concentrated  alkali  solution. 
Water  is  then  added,  and  the  mixture  heated  by  steam 
until  the  solvent  has  been  distilled  off.  The  resulting 
viscous  caoutchouc  mass  is  separated  from  the  alkaline 
liquid  and  dissolved  by  stirring  with  hot  water.  In  the 
case  of  rubber  waste,  a  similar  process  is  employed  ;  the 
solution  of  the  caoutchouc  mass  in  hot  water  is  finally 
separated  from  insoluble  impurities,  and  the  caoutchouc 
precipitat€d  by  the  addition  of  an  acid. — W.  P.  S. 


XIV.— TANNING,  LEATHER,  GLUE,    SIZE. 

[Continued  from  page  332.) 

Catechol-tannins  in  sumach  ;    Preliminary  communication 

on  the  determination  of  ■ .     M.  Nierenstein  and  T.  A. 

Webster.     Collegium,  1907,  116. 

No  quantitative  method  for  the  determination  of  catechol- 
tannins  in  sumach  yet  exists.  The  authors  propose  to 
use  a  solution  of  diazobenzene  chloride,  which  forms 
precipitates  with  catechol  but  not  with  pjTOgallol-tannins 
(see  this  J.,  1906,  896,  912).  The  precipitate,  after  standing 
one  night,  is  filtered,  washed  with  water,  acidified 
with  hydrochloric  acid,  and  a  nitrogen  estimation  made 
by  the  Kjeldahl  method.  The  method  is  stated  to  show 
promising  results. — H.  Br. 

United  States  Patent. 

Glue  substitutes  ';   Process  of  making .     A.  Bernstein, 

Berlin.     U.S.  Pat.  845,681,  Feb.  26,  1907. 

•See  Fr.  Pat.  370,940  of  1906  ;   this  J.,  1907,  266.— T.F.B. 


XV.— MANURES.  &c. 

{Continued  from  page  332.) 

Ammonium  salts  and  the  constituents  of  the  soil  '•    The 

interaction  of .     A.  D.  Hall  and  C.  T.  Gimingham. 

Chem.  Soc.  Proc,  1907,  23,  61—62. 

As  it  has  been  observed  that  an  acid  reaction  develops 
in  soil  which  has  been  repeatedly  manured  with  ammonium 
salts,  the  authors  have  re-examined  the  action  of 
ammonium  salts  on  the  chief  constituents  of  soil.  Solutions 
of  various  strengths,  A^/1  to  AyiOO,  of  ammonium  sulphate, 
chloride,  or  other  salt  were  shaken  for  twenty-four  hours 
with  silica,  clay,  calcium  carbonate,  and  humus  respec- 
tively, and  the  composition  of  the  resulting  solution  was 
determined.  With  silica,  there  is  no  action.  AVith  clay, 
a  double  decomposition  takes  place  between  the  ammonium 
salt  and  zeolitic  bodies  in  the  clay,  ammonium  being 
withdra^-n  from  solution  and  replaced  by  equivalent 
quantities  of  calcium,  magnesium,  and  potassium.  With 
varying  strengths  the  reaction  can  be  represented  by  the 
equation : 


(Ammonium  withdrawn  from  solution)^ 
Ammonium  remaining  in  solution 


=  K, 


as  long  as  the  clay  is  in  excess.  If  the  clay  is  not  in  excess, 
it  can  only  take  up  a  fixed  amount  of  ammonium  whatever 
the  strength  of  the  solution.  No  acid  reaction  is  produced, 
and  there  is  no  adsorption  of  the  salt  as  a  whole.  With 
calcium  carbonate,  the  reaction  does  not  proceed  far,  and 
the  extent  may  be  represented  by  an  equation  of  similar 
form.  With  natural  humus  from  various  sources,  the 
leaction  is  similar  to  that  with  clay  ;  other  bases,  chiefly 
calcium,  are  displaced  by  ammonium  ;  there  is  no  develop- 
ment of  acidity  and  no  adsorption.  The  acid  reaction 
observed  in  the  field  is  thus  not  due  to  inorganic  causes  ; 
a  biological  origin  has  been  found. 


Calcium   Ci/anamide  ;•    Formation  of   .     F.    Foerster 

and  H.  Jacoby.     Z.  Elektrochem.,  1907,  13,  101—107. 

The  fixation  of  nitrogen  by  calcium  carbide,  according 
to  the  process  of  Frank  and  Caro  (this  J..  1903,  809),  with 
the  formation  of  calcium  cyanamide,  has  besn  studied; 
particular  attention  being  paid  to  the  iafiuence  upon  the 
reaction  of  temperature  and  admixture  of  calcium  chloride 
or  fluoride.  Below  1000°  C,  the  absorption  of  nitrogen 
by  finely  powdered  calcium  carbide  is  limited  and  takes 
place  very  slowly,  but  between  1050°  C.  and  1100°  C. 
the  reaction  readily  occurs  and  proceeds  rapidly,  until 
the  theoretical  quantity  of  nitrogen  requii-ed  to  form 
calcium  cyanamide,  CaN2C,  has  been  fixed.  Admixture 
of  calcium  chloride,  as  first  observed  by  Polzenius  (Ger. 
Pat.  163,320),  lowers  the  temperature  of  reaction  to  a 
very  marked  extent,  a  rapid  absorption  occurring  from 
700°  C.  upwards.  The  influence  of  the  proportion  of 
calcium  chloride  has  been  studied,  it  is  found  that  the  rate 
of  absorption  increases  with  the  content  of  calcium 
chloride,  up  to  30  per  cent.,  although  the  effect  becomes 
less  marked  as  the  percentage  increases.  Admixture  of 
calcium  fluoride  with  the  carbide  is  also  advantageous,  but 
the  temperature  of  reaction  is  not  brought  quite  so  low 
as  in  the  case  of  the  chloride.  Here  an  addition  of  2  to 
5  per  cent,  seems  to  be  most  favourable,  since  with  an 
increase  of  percentage  of  the  fluoride  the  quantity  of 
nitrogen  absorbed  in  a  given  time  diminishes.  In  explana- 
tion of  the  effect  of  admixtures  of  salts  the  authors  suggest 
that  the  removal  of  the  film  of  cyanamide  from  the  carbide 
may  assist  the  reaction  ;  the  softening  and  fusion  of  the 
mass  may  also  increase  its  power  of  dissolving  nitrogen. 
At  800°  C,  in  two  hours,  mixtures  of  calcium  carbide  with 
15  per  cent,  of  calcium  chloride  reached  a  content  of 
17-6  per  cent,  of  nitrogen,  with  the  gas  under  a  water 
pressure  of  132  mm.,  and  19-9  per  cent,  with  a  pressure  of 
1840  mm.,  thus  showing  a  slight  favourable  influence  of 
pressure. — R.  S.  H. 
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Superphosp/nUes:     Dtlennination    of   free    actd   in . 

J.    van   Durmael.     Bull.   Sck-.    Chiiu.    Belg..    1907.   21, 

103—115. 
The  following  methoii  of  dctoriuining  free  phosphoric 
acid  in  suivrphotiphates  is  both  rapid  and  accurate. 
Five  grms.  of  the  material,  drieil  for  three  hours  in  the 
water-oven,  lure  digestetl  for  three  hours  at  the  ordinary 
teniperature  with  1(X)  c.c.  of  ether  in  a  stop^xMcd  Hask. 
the  mixture  being  shaken  at  intervals.  Fifty  c.c.  of  the 
filtereil  e.xtract  ju-e  evajKirated  to  dryness,  the  residue  is 
taken  up  with  water,  and  the  solution,  tiltercd  if  necessary, 
is  then  titrateil  with  X/i  sodium  hydro.\ide  solution,  using 
methyl  orange  as  indicator.  The  yellow  colour  appears 
as  soon  as  all  the  phosphoric  acid  has  been  converted  into 
mono-sodium  phosphate. — F.  SoDX. 

Bone-meal    phosphoric    arid ;     Influence    of    ammonium 

sulphate  on  the  tnanurial  iyi/mc  of .     O.  Bottcher. 

Landw.      Vers.-Stat..     1907.      65,      407—411.      Chem. 
Zentr.,  1907.  1,  907. 

Experiments  on  oats  with  two  "  fermented  blood  bone- 
meals  "  and  steametl  bone-meal  in  comparison  with  super- 
phosphate, showeil  that  on  a  humous,  sandy-loam  soil, 
ammonium  sulphate  increased  considerably  the  manurial 
value  of  bone-meal  phosphoric  acid,  whereas  sodium 
nitrate  had  no  such  effect.  In  the  most  favourable  case 
the  yield  was  more  than  doubled  by  addition  of  ammonium 
sulphate.  In  all  cases,  the  fermented  bone-meals  gave 
no  better  results  than  the  steamed  bone-meal. — A.  S. 

Lime    and    vmgneMa  ;     Influence    of on    phosphate 

fnanures.  F.  Westhausser  and  \V.  Zielstorff.  Land. 
Ver».-  Stat..  1907,  65.  441—447.  Chem.  Zentr.,  1907, 
1.907. 
In  j)ot  experiments  with  a  poor  soil,  the  water-soluble 
phosphoric  acid  of  suj>erphosphatc  was  rendered  unavail- 
able for  mustard  plants  by  small  additions  of  calcium 
carbonate  and  magnesium  carbonate.  An  addition  of 
ralcium  sulphate,  on  the  other  hand,  caused  a  slight 
increase  of  yield.  A  moderate  addition  of  calcium  or 
magnesium  carbonate  or  of  lime  or  magnesia  had  a 
favourable  effect  on  the  manurial  value  of  Thomas-meal 
phosphoric  acid,  but  larger  additions  acted  injuriously. 

—A.  S' 

English  Patents. 

Manvres  and  such  like  ;    Apparatus  for  the  manvfaclure 

of  nrtiflrial .     (\.  H.  Allibon,  Belfast.     Eng.  Pat. 

11,21.'-..  May  14,  1906. 

The  invention  supersedes  hand  labour  in  connection 
with  emptying  the  "  dens  "  or  boxes  used  in  the  manu- 
facture of  artificial  manure,  such  as  superphosphates, 
by  mechanism,  whereby  injury  and  nuisance  from  escape 
of  foul  (ra-ies  are  avoided  or  lessened.  A  "  den "  of 
circnlar  form  ha*  an  opening  at  one  side  guarded  by  two 
•liding  doors.  Radial  scrajjers  are  connected  to  a  hollow- 
rotating  shaft  working  on  a  screw.  Means  are 
provided  for  automatically  revcrsinff  the  action  of  the 
rotating  mechanism.  The  sliding  doors  work  in  grooves 
radiatinc  from  the  eentre  of  th'-  den  in  the  floor  and  roof 
thereof,  and  when  in  pla^e,  with  the  den  charged,  form 
th^  rarlii  of  a  circle,  and  meet  at  a  point  behind  the 
'  '    ■    't.     When  the  hot  charge  is  set,  ami  ready  for 

r  ■  dwjrs  are  hlid  out,  leaving  a  cut  or  cavity 

"-: •■  -he  action  of  the  central  shaft  with  its  scrapers 

delivern  the  material,  to  be  removed  by  a  suitable  con- 
Teyor.— E.  .S. 

Superphrt^phatr  pits  or  chambers  ;    Method  and  appfiratvs 

for   rwjjffing .     A.    ('•.    Bloxam,    I>fjndon.     From 

Anglo  fonfinentale  (vormals  <^Jhlcndorff'Kche)  fJnano 
WCTke.  Hamburg.  Eng.  Pat.  27,S.'}7,  Dec.  (i,  H)0«. 
For  emptying  the  pits  an  apf)aratuH  is  ust-d  having 
nrojectionn  acting  an  scrafiern  mounted  on  an  endless 
r>and  »o  arranged  a*  to  extend  from  front  to  ba<,k  of  the 
heap  of  iiufMTphwphate  and  travelling  in  an  approxi- 
mate!'. '  i!  plane  of  the  heai),  with  movfirnent  also 
in  a  \ '  '.so  that  at  i-pl'U  jiahsage  through  the 
pit  tht  L— ...  -   .,  ;it  a  somewhat  lower  plane.     A  conveyor 


at  a  lower  level  than  the  floor  of  the  chamber  receives 
the  superphosphate  as  it  is  thus  mechanically  discharged. 
It  is  stated  that  the  scrapers  tend  to  subdivide  and  thereby 
to  aerate  the  superphosphate,  whereby  it  is  improved. 

— E.  S. 

French  Patent. 

Manure  hai'ing  manganese  for  its  base,  and  method  of  its 
application.  J.  Lccarme.  Fr.  Pat.  371,704,  Jan.  30, 
190G. 
A  SALT  of  manganese,  preferably  the  sulphate,  is  added 
to  ordinary  chemical  or  farm  manure,  in  such  proportion 
that  when  the  manure  is  distributed,  there  may  be  from 
10  to  40  kilos,  of  the  manganese  salt  to  the  hectare  of  land. 
Or,  the  manganese  salt  may  be  mixed  with  sand  or 
earth  and  distributed  in  the  proportion  indicated. — E.  S. 


XVI.— SUGAR,   STARCH.    GUM,    &c. 

(Continued  from  page  334.) 

Egijptian  gum  arahic  trade.     Bd.   of  Ti'ade  J.,   April  4, 
1907.     [T.R.] 

The   exports   of   gum   arable  in  1905  and  1906  were  as- 
follows  :  — 


1905. 

1906. 

To 

Quantity. 

Value.       Quantity. 

Value. 

United  Kingdom 
British      Posses- 
sions in  Far  East 

France 

Austria-Hungary 
United  States  of 

America     

Germany   

Belgium 

Italy 

Other  countries  . 

Kilos. 
1,374,155 

133,048 

1,677,517 

664,936 

1,230,830 

2,139,827 

940,947 

349,104 

328,119 

£  E. 
34,159 

3,344 
40,471 
16,364 

30,518 

52,553 

23,156 

8,517 

8,050 

Kilos. 
985,343 

1,513,314 
672,644 

1,942,016 
1,141,644 

289,435 
1,145,544 

£   F 
20,000 

30,834 
13,752 

39,823 
23,392. 

5,860 
23,669 

Total    

8,838,483 

217,132 

7,689,940 

157,330 

Forests  of  the  tree  from  which  gum  arable  is  obtained  are 
found  in  the  Kordofan  Province,  and  also  near  Gedid 
in  the  A\'hite  Nile  Province.  The  natives  are  free  to  collect 
the  gum,  the  only  tax  being  a  royalty  levied  at  Omdurman. 
This  royalty  yaries  according  to  the  price  of  the  gum,  and 
last  year  was  about  2s.  Gd.  per  99  lb.  The  best  gum, 
and  the  largest  crop,  comes  from  Kordofan.  The  grading 
of  the  gum  is  mostly  done  by  the  foreign  buyer. 

Beet    sugar    production    of    Europe.      Ch.   of  Comm.   J., 
April,  1907.     [T.R.] 

The  following  statistics  are  quoted  by  the  French 
(;onsul  at  Prague,  showing  the  production  of  beet  sugar 
in  Europe  for  the  last  three  years,  with  provisional  figures 
for  the  current  year  based  on  the  results  so  far  obtained  : — 


1906-7. 

1905-6. 

1904-5. 

1903-4. 

Germany 

Austria-Hungary 

tons. 

2,250,000 

1,335,000 

755,000 

280,000 

190,000 

1,450,000 

430,000 

tons. 

2,415,136 

1,509,870 

1,089,684 

328,770 

207,189 

968,000 

415,000 

tons. 
1,598,164 
889,373 
622,422 
176,466 
136,551 
953,626 
332,098 

tons. 
1,927,681 
1,107,959 

804,308 

JJeJKium 

Holland 

ItusHJa    

Other  countries  . 

209,811 

123,551 

1,206,907 

441,116 

Total    

6,690,000 

6,033,649 

4,708,700 

5,881,333 

Sugar  and   molasfiea  in  one  jet ;    Contimious   mixer  for 

prodvcing  v;hite .     L.  Pellet.     Bull.  Assoc.  Chim, 

Sucr.    et    Dist.,    1907,    24,    1008.     (Compare    this    J., 
1907,  lOH.) 
The  following  results  were  obtained  in  a  factory  in  which 
the   continuous   cooling    mixer   was    installed.     First  jet 
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syrup  from  the  raw  sugar  centrifugals  having  a  purity 
of  75°  and  a  density  of  86°  Brix  was  concentrated  to 
90°  and  passed  through  the  mixer  11  m.  long  with  a  total 
cooling  surface  of  42'93  sq.  m.  (including  jacket  17-4:5  sq.  m. 
and  cooling  frames  25-48  sq.  m. ),  and  a  capacity  of  26-5 
hectolitres.  The  fall  in  temperature  was  from  "  75°  or 
80°  C.  to  18°  or  29°  C,"  and  the  apparatus  was  able  to 
treat  30  hectolitres  (660  galls.)  per  hour.  The  mother 
liquor  separated  by  a  filter-press  was  molasses  of  purity 
58°,  whilst  the  cake  of  sugar  left  in  the  press  had  a 
purity  of  85°.  The  latter  was  dissolved  in  the  second 
carbonatation  juice  and  introduced  at  the  end  of  the 
boiling.  It  was  thus  possible  to  send  molasses  to  the 
distillery  in  less  than  18  hours  after  commencing  work  on 
the  beetroots.  When  working  beetroots  containing 
15-5  per  cent,  of  sugar  it  is  possible  to  obtain  white  sugar 
and  molasses  making  only  16-5  litres  per  100  kilos,  of  roots. 
The  purit}'  of  the  massecuite  is  slightly  lowered  by  intro- 
ducing the  w'hole  of  the  press-cakes  of  sugar  at  the  end 
of  the  boiling.  The  very  pure  massecuite  is  easily  dried 
in  the  centrifugals  to  an  extra  white  sugar.  The  drainings 
passed  tlirough  a  mixer  give  by  filtration  a  sjTup  having 
a  purity  of  71°  to  73".  This  s^-rup  is  concentrated  and 
passed  through  a  secondTmixer.  For  a  factory  working 
750  tons  of  beetroots,  two  mixers  would  suffice,  each  with 
two  filter-presses  of  60  sq.  m.  of  filtering  surface.  Owing 
to  the  rapidity  of  the  work,  the  products  are  much  less 
coloured  than  usual. — L.  J.  de  W. 

Sugars ;     So7ne   compounds   of   guanidine   with .     I. 

R.   S.   Morrell  and  A.   E.   Bellars.     Chem.   Soc.   Proc, 
1907,  23,  87—88. 

When  an  alcoholic  solution  of  guanidine  is  added  to 
dextrose,  laevulose,  mannose,  arabinose,  rhamnose, 
galactose,  or  maltose,  dissolved  in  ethyl  alcohol,  white, 
microcrystalline  precipitates  are  obtained.  The  general 
formula  for  dextrose-,  laevulosc-,  and  mannose-guanidine 
is  3C6Hi20g,2CN3H5.  In  N /2  solutions,  the  compounds 
are  dissociated  into  their  components  to  the  extent  of 
71  per  cent.  The  depression  of  the  fi-eezing  points  of 
mixed  dextrose  and  guanidine  solutions  was  determined 
on  the  lines  of  H.  Euler's  researches  (Ber.,  1905,  38,  2551  ; 
1906,  39,  350),  and  the  results  confirm  his  view  as  to  the 
acid  character  of  carboh\'drates  in  aqueous  solution. 
The  strength  of  guanidine  as  a  base  compared  with  sodium 
hydroxide  was  determined  by  (a)  the  saponification  of  ethyl 
acetate,  (h)  the  velocity  of  fall  in  rotation  angle  of  a 
hvoscvaraine  solution  in  the  presence  of  guanidine  (Will 
and  Bredig,  Ber.,  1888,  21,  2777).  The  strengths  of 
guanidine  and  sodium  hydroxide  were  found  to  be  in  the 
ratio  of  0-8  :  1.  Aqueous  solutions  of  dextrose-,  lae\n,ilose-, 
or  mannose-guanidine  show  a  gradual  fall  in  optical  rotation 
to  a  minimum  value,  which  is  the  same  for  the  three 
compounds.  This  behaviour  is  similar  to  that  investigated 
by  Lobry  de  Bruyn  in  the  action  of  alkalis  on  sugars. 
The  results  obtained  from  the  study  of  the  mutarotation 
of  solutions  of  dextrose-,  lasvulose-,  or  mannose-guanidine 
may  be  summarised  as  follows:  (1)  The  fall  in  optical 
rotation  to  a  constant  minimum  represents  an  apparent 
equilibrium  in  the  case  of  dextrose-  and  lajvulose-guanidine 
between  two  sugars  through  an  intermediate  substance,  X, 
the  concentration  of  which  is  very  small,  G-< — >-X-« — >¥. 
(2)  The  velocity  constants  for  the  transformation  of 
dextrose  into  la-vulose,  and  vice  versa,  were  found  to  be 
0-0015  and  0-0021  respectively  ;  the  velocity  constants 
for  the  change  of  mannose  into  lajvulose  and  dextrose  are 
0-0005  and  0-00036  respectively.  The  velocity  of  the 
reverse  change  of  la^vulose  and  dextrose  into  mannose  is 
very  small.  (3)  There  is  a  slow  disappearance  of  X,  the 
intermediate  substance,  to  form  acids.  When  optical 
equilibrium  has  been  reached,  the  ratio  of  laevulose  to 
dextrose  remains  constant  until  the  formation  of  acids 
ceases. 

Mannitol  ;•    Test  for  purity  of .     0.   Carletti.     Boll. 

Chim.  Farm.,  1907,  5.      Schweiz.  Woch.  Cliem.  Pharm., 
1907,  45,  145. 

Maxnitol  differs  from  other  derivatives  of  the  carbo- 
hydrates in  that  it  does  not  form  furfural  with  sulphuric 
acid.  The  following  test  is  based  on  this  fact.  A  few 
drops  of  a  1  per  cent,  alcoholic  solution  of  either  thymol. 


naphthol,  or  menthol,  or  other  phenolic  body,  are  added 
to  a  few  c.c.  of  sulphuric  acid  in  a  test  tube.  A.  solution  of 
0-10  grm.  of  the  mannitol  in  5  c.c.  of  water  is  then  carefully 
floated  on.  In  the  presence  of  dextrose,  sucrose,  or  other 
carbohydrate  impurities  a  coloured  zone,  tinted  rose  to 
violet,  will  be  formed  at  the  line  of  contact  of  the  liquids 

—J.  0.  B 

Starch  ;    Difference  between  the  resistances  of  natural 

and  artificial  nmylose  towards  barley  extract.     J.  Wolfl 
and  A.  Fernbach.     XVII.,  page  426. 

English  Patent. 

Grape  sugar  from  corn  and  analogous  farinaceous  material  j 

Process    of    manufacturing    anhydrous    .     T.     B. 

Wagner,   Chicago,   U.S.A.     Eng.  Pat.    12,950,  June  2, 
1906. 

See  U.S.  Pat.  835,145  of  1906  :  this  J.,  1906,  1165.— T.  F.  B. 

French  Patents. 

Disinfection  to  prevent  bacterial  growth  during  the  treatment 
of  vegetable  substances,  especiallu  in  the  sugar  industn/. 
E.  Schumbeck.  Fr.  Pat.  371.708.  Nov.  21,  1906. 
Under  Int.   Con  v.,  Nov.   21,   1905. 

The  patent  relates  to  the  prevention  of  the  growth  of 
bacteria,  for  example  in  beetroot,  during  the  preliminary 
stages  of  manufa.cture.  Carbolic  acid  or  formaldehyde 
in  the  proportion  of  about  one  part  to  sixty  thousand  parts 
of  material  under  treatment,  is  added,  largely  diluted 
with  water,  to  the  beetroot  on  the  weighing  machines 
and  in  the  slicing  machines. — G.  W.  McD. 

Brewing     sugars ;      Process     for     denaturing .     R. 

Charlie.     Fr.    Pat.    371,855,    Nov.    28,    1906.     XVII., 
page  427. 
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(Continued  from  page  336.) 

Brewing    trade    of    Austria-Hungary    and    Germany    in 
1905-6.     Bd.  of  Trade  J.,  April  4,  1907.     [T.R.] 

The  production  of  beer  in  Austria  during  the  3-ear 
1905-6  amounted  to  19,500,000  hectolitres,  of  which. 
1,370,371  hectolitres  were  exported.  Although  the 
quantity  of  beer  produced  in  Germany  is  nearly  four 
times  as  great  as  that  produced  in  Austria,  the  exports 
from  the  latter  country  exceed  those  from  the  former. 
The  German  production  in  1905-06  amounted  to  72.000,000 
hectolitres,  and  the  exports  to  931,000  hectolitres,  or 
little  more  than  1  per  cent,  of  the  total,  as  compared 
with  7  per  cent,  from  Austria. 

Hectolitre  =  22  imperial  gallons. 

Malt ;    The  kilning  of .     O.  Winde.     AVoch.  f.  Brau., 

1907,  24,  133—136. 

The  author  refers  with  approval  to  the  views  expressed 
by  Ki'opf  (see  this  J.,  1906,  438),  and  states  that  every 
jjortion  of  the  malt  kiln  should  be  capable  of  easy  and 
accurate  adjustment  as  regards  temperature  and  draught, 
so  that  the  quantity  of  moisture  in  the  malt  at  anv  given 
stage  and  temperature  can  be  controlled.  The  drying 
and  curing  of  Munich  malt  may  be  divided  into  four 
stages  : — (1)  Withering,  during  which  the  moisture  of  the 
malt  is  reduced  from  40 — 50  per  cent,  to  15 — 20  per  cent., 
the  temperature  rising  from  25"  to  37°  C.  During  this 
stage  the  partial  saccharification  necessary  for  the  develop- 
ment of  the  aroma  takes  place.  (2)  The  development  of 
the  aroma  by  the  action  of  a  temperature  of  66° — 70°  C. 
for  several  hours  without  further  loss  of  water  from  the 
malt.  (3)  The  subsequent  gradual  drying  of  the  malt 
to  a  moisture-content  of  7 — 10  per  cent,  at  a  temperature 
rising  to  100° — 105°  C.  (4)  The  curing  and  slight  roasting 
at  a  temperature  insufficient  to  cause  a  browning  of  the 
starch  of  the  endosperm.  The  actual  time  given  to  each, 
stage  varies  according  to  the  construction  of  the  kiln, 
whether  a  two-floor  or  three-floor  kiln,  but  the  author 
expresses  the  opinion  that  the  total   time   of  48   hours. 
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senerallT  given  could  be  considerably  shortened  by  proper 
control."  The  critical  temi^ratures  are  those  recorded 
in  the  malt  ;  the  air  tcmivratures  are  only  utilised  as  a 
means  for  obtainLnii  the  former.  The  character  of  Munich 
malt  diH-s  not  consist  only  of  its  colour,  but  depends  on 
the  composition  of  it.^  extract  as  moditied  by  the  effect 
of  certain  closelv  detincd  temix-ratures  in  presence  of 
certain  closelv  detincil  limits  of  moisture.  Without  this 
modification  the  depth  of  colour  obtained  by  high  curmg 
temperatures  is  accomjwnied  by  a  harsh  and  penetrating 
flavour.  The  kilning  of  Pilscner  malt  is  divided  into 
three  stages:— (1)  A  rapid  removal  of  water  at  a  low 
temwrature.  the  moist  green  malt  being  spread  very 
thinlv.  and  the  temperature  not  being  allowed  to  exceed 
35^- —137--  C.  xmtil  the  moisture  is  reduced  below  30  per 
cent  (2)  A  continuation  of  the  first  stage  with  gradual 
rne  of  temperature  to  iT  C.  this  temperature  on  no 
account  beinc  exceeded  until  the  moisture  falls  to  8  per 
cent.,  after  Avtich  it  mav  rise  to  50' C.  This  stage  is  critical 
as  regards  the  subsequent  development  of  colour  (compare 
the  second  stage  in  the  Munich  process).  (3)  Complete 
curing  of  the  malt  at  the  highest  temperature  permissible.  ! 
The  moisture  having  been  eliminated,  the  temperature 
can  now  be  raised  above  50'  C.  without  danger,  and, 
provided  stages  one  and  two  have  been  properly  carried  j 
out,  pale  malt  can  stand  a  final  curing  temperature  of 
So'L^-*  C.  for  two  to  three  hours  without  darkening,  i 
The  author  calls  attention  to  the  extreme  importance  of 
records  not  onlv  of  temperatures,  but  of  the  moisture  in 
the  malt,  which  should  be  determined  every  three  hours. 
Finally,  the  malt  should  be  cooled  before  it  is  stored 
awav,"  and  the  cooling  should  take  place  without  much 
abso'rption  of  moisture.  The  storing  of  hot  malt  may  be 
the  cause  of  much  damage. — J.  F.  B. 

Jlalts  ;•    Occurrence  of  high  proportions  of  soluble  matters 

in  certain  .     L.   Briant.     J.   Inst.   Brewing,   1907, 

13,  132—139. 
The  author  points  out  that  the  percentage  of  soluble 
matters  found  in  finished  malt  represents  the  balance 
between  the  amount  produced  and  the  amount  utilised 
bv  the  growing  embryo.  A  high  content  of  soluble 
matters  may  be  due  either  to  an  abnormally  high  pro- 
duction ("forcing")  or  an  abnormally  low  consumption 
(restriction  of  root  growth),  and  the  analytical  results 
will  not  distinguish  between  the  two.  Again,  from 
an  analytical  point  of  view,  the  effects  of  excessive 
production  might  be  covered  by  a  correspondingly 
excessive  respiration  and  development  of  root  growth. 
The  effects  of  "  forcing "  may  be  produced  not  only 
on  the  malting  floor,  but  also  on  the  kiln,  especially 
if  the  latter  be  deficient  in  area  or  draught.  In  dealing 
with  certain  types  of  thin-skinned,  mellow  barley  of  high 
quality,  it  may  be  found  that  even  with  .slow,  cool,  pro- 
longe<i  germination,  the  analytical  figures  for  soluble 
matters  are  such  as  might  indicate  "  forcing."  This  is 
due  to  a  natural  ease  of  germination  which  results  in  over- 
mo.-!  ification  under  cool  conditions,  whereas  real  "  forcing  " 
i«  the  exc»-sfive  stimulation  of  enzyme  activity  by  high 
temi<eratures. — J.  F.  B. 

Malt  ■  The  "  nduUe  alhuminrAds  "  of .     M.  J.  Cannon. 

J.  Inst.  Brewing.  1907,  13,  140—143. 
J-  ,.»..,,. ...ipg  the  amounts  of  total  and  non-coagulable 
in  malt,  the  determinations  are  made  in  the 
'  oxtract.H.  The  author  points  out  that  the 
iiro{K»rt»on  of  albuminoids  in  the  extia<;t  dcftends  very 
largflv  on  the  temjierature  at  which  the  extraction  in 
ma^le.'  and  that  if  the  malt  l>e  treated  with  water  at 
l.V/'  F.,  an  average  mai^hing  temfieratnre,  the  proportions 
of  albuminoids  extracted  are  O-ft — 1-25  jkt  cent,  higher 
than  at  the  ordinary  temperature. — J.  !•.  B. 

Halt  ;     Srmring   of   the    in    jxAetto   distilleries.       P. 

Thum.     Z.  Spiritusind.,   \'.H)1,  30,   119. 

The  following  methorl  of  preparing  the  malt  has  been 
tried  in  a  p^jtato  diHtillery  :  The  malt  is  steejjcd  over 
night  in  water  to  which  have  Ix^en  added  200  cc.  of 
W  i^er  cent.  pur«'  ."uljjhuric  acid  ]k;t  cwt.  of  malt.  In 
th.^  morning  the  Viquia  ut  run  off,  and  the  malt  is  pns'ied 


through  the  crusher.  This  process  was  tried  in  alternate 
tuns  side  by  side  with  the  ordinary  process,  with  the 
result  that  it  showed  a  higher  yield  of  ^irit  per  lb.  of 
starch  and  per  unit  of  tun  capacity.  It  is  especially 
useful  in  the  case  of  coarse-skinned  and  small  potatoes 
which  give  mashes  containing  large  proportions  of  un- 
saccharifiable  residues.  The  attenuations  were  a  few 
tenths  of  a  per  cent,  higher,  and  the  development  of 
acidity  during  fermentation  was  slightly  lower  with  the 
acid  process  as  compared  with  the  ordinary  process. 

—J.  F.  B. 

Starch ;   Difference  between  the  resistances  of  natural 

and  artificial  amylase  towards  barley  extract.     J.  Wolff 
and  A.  Fernbach.     Compt.  rend.,  1907,  144,  645—646. 

According  to  Maquenne  and  Roux  (see  this  J.,  1906, 
192,  601,  707),  natural  starch  contains  two  classes  of 
substances — amylose  and  amylopectin — which  are  sacchari- 
fiable  by  two  diastases  respectively.  The  amylose- 
saccharifying  diastase  occurs  in  an  active  state  in  malt ; 
the  amylopectin-saccharifying  diastase  only  becomes  active 
when  malt  extract  undergoes  stimulation  {loc.  cit.).  The 
authors  have  compared  the  actions  of  barley  and  malt 
extracts  on  solutions  of  artificial  amylose  and  starch. 
To  obtain  an  amylose  solution,  the  amylose  was  heated  to 
150°  C.  with  water  for  ten  minutes  ;  the  starch  paste 
was  treated  in  the  same  way.  Fifty  cc.  of  1  per  cent, 
starch  or  amylose  solution  were  treated  with  5  cc.  of 
10  per  cent,  barley  or  malt  extract  at  45°  C,  the  amount 
of  maltose  formed  being  determined  at  intervals.  The 
experiments  gave  the  following  results  :  Pure  amylose 
is  converted  practically  completely  into  maltose  by  both 
barley  and  malt  extracts.  The  amylose  in  natural  starch 
is  saccharified  much  less  rapidly  than  artificial  amylose 
by  barley  extract.  The  amylose  in  natural  starch  is 
saccharified  much  less  rapidly  by  barley  extract  than  by 
malt  extract.  Barley  extract,  unlike  malt  extract,  does 
not  acquire  the  property  of  saccharifying  amylopectin 
(i.e.,  it  does  not  undergo  excitation).  From  an  examina- 
tion of  the  osazones  jjrepared  from  the  barley  extract 
conversion  products,  the  authors  have  concluded  that 
maltose  is  the  only  sugar  formed  under  the  conditions  of 
their  experiments. — L.  E. 

Phosphorus  compound ;  Organic formed  by  yeast- 
juice  from  soluble  phosphates.  W.J.Young.  Chem.  Soc. 
Proc,   1907,  23,   65—66. 

It  has  been  shown  by  Harden  and  Young  (this  J.,  1905, 

809  ;    1906,  490)  that  when  soluble  phosphates  are  added 

to   a   fermenting   mixture   of   yeast-juice  and  dextrose   a 

large  increase  in  the  rate  of  evolution  of  carbon  dioxide  is 

observed.     This  rate   soon   diminishes  until   a   constant 

rate  is  attained,  which  is  usually  approximately  equal  to     M 

that  observed  with  the  original  yeast- juice  and  dextrose.      ^ 

It    has    been    further    shown    that    at    the    end    of    this 

period    of    increased    fermentation,    the    phosphate    has 

undergone   some    alteration,    and    is   no    longer    present 

'    in   a   form   precipitable    by   magnesium   citrate   mixture, 

and    it    was    suggested    that    a    combination    with    the 

dextrose    to    form    a    phosphoric    acid    ester    had    taken 

place.      Experiments    on    the    chemical    nature    of    this 

,    compound    have    been    carried    out,    and    although    not 

.    yet   complete,    it   has    been    thought   advisable    to   com- 

■    municatc  a  preliminary  notice  of  the  results  so  far  obtained, 

in  view  of  the  publication  of  Iwanoff  (Zeit.  physiol.  Chem., 

1907,  50,  281),  who  appears  to  have  obtained  the  same 

substance  independently.     A  lead  salt  of  the  compound 

was   prepared   from   the   fermentation    mixture    by   first 

removing  any  free  phosphate  by  magnesium  nitrate  and 

then  adding  lead  nitrate,     .\nalyses  of  two  preparations, 

,    in    which    the    carbon,    hydrogen,    lead,    and    phosphorus 

were  determined,  gave  the  empirical  formula,  CsHjOePPb. 

On  suspending  this  salt  in  water  and  removing  the  lead 

with  hydrogen  sulphide,  an  acid  solution  is  obtained  which 

reduces  Fchling's  solution  and  gives  Hohlisch's  a-naplithol 

reaction.     It   is    slightly    dextro-rotatory,    and    can     be 

titratc^d  with  alkalis,  using  phenolphthalcin  as  indicator, 

in  a  similar  manner  to  phosphoric  acid.     On  evaporating 

to  dr)meHS  on  the  water-bath,  a  charred  mass  is  left  which 

,    contains  free  phosphoric  acid  and  has  a  strong  odour  of 
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caramel,  whilst  on  evaporation  at  the  ordinary  tem- 
perature in  a  vacuum  over  sulphuric  acid,  a  syrupy  mass 
is  left,  which  soon  darkens  in  colour  and  decomposes. 
■\\Tien  the  solution  is  boiled  for  several  hours  the  com- 
pound is  slowly  hydrolysed,  phosphoric  acid  being  set 
free,  and  a  substance  formed  which  reduces  Fehling's 
solution  more  strongly  than  the  acid  itself,  and  rotates 
the  plane  of  polarised  light  to  the  left.  The  nature  of 
this  reducing  substance  has  not  been  exactly  determined, 
and  experiments  with  this  object  are  in  progress. 

Alcoholic  fermentation  ;    Influence  of  manganese  salts  on 

.     E.    Kayser  and   H.   Marchand.     Compt.   rend., 

1907,  144,  574—575. 
When  a  small  quantity  of  manganese  sulphate  (1 — 1-5 
grms.  per  litre)  is  added  to  a  saccharine  wort  sown  with 
yeast,  fermentation  appears  to  be  retarded  at  first,  but  it 
finishes  in  about  the  same  time  as  when  no  manganese  is 
present.  In  presence  of  manganese  the  yeast  shows  a 
very  marked  tendency  to  "  break."  The  principal  effect 
of  the  manganese  salt,  however,  is  to  cause  the  fermen- 
tation to  proceed  to  a  further  limit  than  is  usually  the 
case.  Thus  in  a  wort  containing  24'48  per  cent,  of  sugar 
there  was  observed  a  greater  disappearance  of  sugar  and 
a  larger  production  of  alcohol,  glycerol,  and  volatile  acid 
than  in  the  same  wort  without  manganese  (see  table). 

;  Wort  containing  24-48  per  cent,  of  sugar 

j  fermented  alone  and    after  addition  of 

I  1  grm.  (A),  and  1-5  grms.  (B)  of  man- 
I  ganese  sulphate  per  litre. 


With  wine  yeast. 

With  cider  yeast. 

A 

B 

— 

A 

B 

I)er    1    per    i    per 
cent.     cent.     cent. 

1             1 

per       per 
cent.     cent. 

1 

per 
cent. 

Sugar  destroyed 

Alcohol  (by  volume) . 

16-88 
8-1 
0-84 

0-079 

0-077 

21-99 
10-8 
0-98 

0-079 

0-094 

22-16 
11-3 
1-11 

0-067 

0-118 

22-01 
10-9 
1-02 

0-117 

0-033 

24-20 
120 
1-18 

0-108 

0-093 

24-23 
120 
1-23 

Fixed    acids,   as   suc- 
cinic acid  

Volatile      acids,       as 
acetic  acid 

0-085 
0-119 

The  lactate  and  acetate  of  manganese  had  the  same 
favourable  effect  as  the  sulphate,  but  the  succinate  and  the 
phosphate,  whilst  still  causing  a  greater  disappearance  of 
sugar  than  in  the  blank  experiment,  gave  a  somewhat 
lower  yield  of  alcohol,  possibly  owing  to  increased  glycerol 
formation.  Manganese  nitrate  is  even  more  favourable  than 
the  sulphate,  in  spite  of  the  fact  that  other  nitrates,  like 
potassium  nitrate,  are  distinctly  unfavourable  to  alcoholic 
fermentation.  The  author  suggests  that  the  above 
observations  might  be  utilised  in  distillery  practice  for 
obtaining  higher  yields  of  alcohol  from  thick  mashes. 

—J.  F.  B. 

Brewing  -process  ;  An  American .     E.  Buffer.     Woch. 

f.  Brau.,  1907,  24,  145—146. 
The  author  describes  the  process  which  he  has  adopted 
in  an  American  brewery  :  The  mash  is  mixed,  %vithout 
an  external  mashing  machine,  at  a  temperature  of  45°  C, 
2200  lb.  being  mashed  in  three  to  four  minutes.  At  the 
same  time  four  sacks  of  malt  grist  are  mashed,  also  at 
45°  C,  in  the  rice  copper,  together  with  the  necessary 
quantity  of  rice  or  maize  grits  ;  this  mash  is  allowed  to 
stand  for  fifteen  minutes  and  then  boiled  for  one  hour 
with  direct  steam.  The  main  mash  is  then  stirred  and 
heated  to  56°  C.  ;  the  mash  from  the  rice  copper  is  added, 
and  the  temperature  in  the  mash-tun  rises  to  75°  C. 
After  forty-five  minutes'  pause,  the  wort  is  run  off.  The 
above  plan  was  adopted  to  cure  a  tendency  to  excessive 
attenuations.  For  bottle  beers  the  brew  consists  of 
2000  lb.  of  malt  grist,  960  lb.  of  rice,  and  250  lb.  of  sugar  ; 
for  cask  beers,  2200  lb.  of  malt  grist  and  840  lb.  of  maize 
grits.  Malt  costs  $2-5  per  100  lb.  delivered,  and  maize 
grits  with  a  yield  of  78  per  cent,  extract  cost  the  same  ; 
Pacific  hops  cost  14  cents  and  New  York  25  cents  per  lb. 

—J.  F.  B. 


Sarcina  ;  Detection  of .     W.  Bettges.     Woch.  f .  Brau 

1907,  24,  149—152. 

Klockeb  (Die  Ganmgsorganismen,  p.  66)  states  that 
when  beer  is  sterilised  in  a  vessel  plugged  with  cotton- 
wool for  fifteen  minutes  at  a  pressure  of  1 — 1-5  atmos- 
pheres, it  loses  about  one-half  of  its  alcohol-content. 
The  author  finds,  however,  that  the  proportion  of  alcohol 
thus  lost  varies  very  widely  according  as  the  plug  is  tight 
or  loose.  When  a  sterile  liquid  containing  a  definite 
percentage  of  alcohol  is  required,  it  is  best  to  place  it  in 
a  closely-stoppered  bottle  and  steriHse  it  in  steam  at 
atmospheric  or  a  slightly  higher  pressure.  In  detecting 
sarcina  in  yeast  by  means  of  a  slide-preparation  enclosed 
in  vaseline,  the  best  nutrient  medium  to  employ  is  a  com- 
pletely fermented,  imhopped,  pale  wort,  the  proportion  of 
alcohol  in  which  is  reduced  to  4  per  cent,  by  the  addition 
of  soluble  malt-  or  barley-starch.  When,  however, 
flasks  are  used  in  the  investigation,  the  percentage  of 
alcohol  in  the  fermented  liquid  employed  should  be  from 
5  to  6 ;  in  this  case,  too,  the  yeast  to  be  examined  should 
possess  a  certain  degree  of  pm-ity  as  regards  aerobic 
bacteria.  When  these  conditions  are  fulfilled,  the  flask 
method  gives  results  as  certain  as  those  yielded  by  pre- 
parations surrounded  by  vaseline. — T.  H.  P. 

English  Patents. 

Wort ;  Method    of    heating    brewers'    .     L.    Nathan, 

Zurich.     Eng.  Pat.  28,261,  Dec.  11,  1906.     Under  Int. 
Conv.,  Dec.  29,  1905. 

In  the  process  described,  the  wort-pan  receives  the  bulk 
of  the  heat  required  from  a  steam-coil.  At  the  same  time 
an  electrical  heater  is  suspended  in  the  pan,  and  serves 
to  regulate  the  temperature  of  the  wort  in  the  manner 
necessary  for  the  production  of  palate-producing  sub- 
stances.— W.  P.  S. 

Yeast  ;  Apparatus  for  collecting from  fermenting  beer. 

N.  G.  Lemaire,  Maestricht,  Holland.     Eng.  Pat.  10,504, 
]\ray  4,  1906. 

The  yeast  skimmer  consists  of  a  narrow,  but  deep  receiver 
placed  inside  the  tun,  and  communicating  with  the  outside 
by  means  of  a  discharge  tube.  This  tube  serves  as  a 
hollow  axis  on  which  the  receiver  can  be  turned  on  its  side, 
until  its  mouth  is  plunged  beneath  the  surface  of  the  beer. 
The  receiver  is  operated  by  a  handle  outside  the  tun,  and 
is  returned  to  a  vertical  position  when  sufficient  yeast  has 
been  discharged. — J.  F.  B. 

Spirits  ;  Distilling  and  treating .    J.  E.  Carrol.  London. 

Eng.  Pat.  24,229,  Oct.  30,  1906. 
This  specification  is  a  modification  of  Eng.  Pat.  19,126 
of  1900  (this  J.,  1901,  270).  In  certain  cases  it  is  desirable 
that  the  foreshots  and  feints  should  not  be  treated  in  the 
superheater  ;  for  this  purpose,  a  branch  pipe  and  stop- 
cocks are  provided,  so  that  these  fractious  can  be  passed 
direct  to  the  condenser.  The  fine  spirit  is  treated  in  the 
superheater  as  before.  The  superheater  may  consist  of 
a  convolute  vapour  pipe  stack,  surrounded  by  a  .similar 
wider  pipe,  superheated  steam  being  introduced  into  the 
annular  space  between  the  two.  The  air-inlet  pipe  has 
an  intake  above  the  superheater,  and  a  rose  or  nozzle 
delivering  into  the  lower  part  of  the  vapour  pipe  stack. 

—J.  F.  B. 

French  Patents. 

Grape-musts  and  other  fruit  juices  ;  Preservation  of . 

K.   Schwarz.     Fr.    Pat.   371,918,   Nov.   7,    1906. 
The  fresh  juice  is  drawn  off  into  bottles  which  have  been 
treated  with  small  proportions  of  sulphur  dioxide  ;     the 
bottles,  not  quite  full,  are  then  heated  to  a  temperature 
of  30° — 40°  C,  after  which  thev  are  allowed  to  cool  slowly. 

—J.  F.  B. 

Brewing  sugars  ;  Process  for  denaturing .     R.  Charlie. 

Ft.   Pat.   371,855,  Nov.   28,    1906. 

Methyl  Orange  is  added  to  syrups  with  a  view  to  thoir 
subsequent  identification.     [French  practice.] — J,  F.  B. 
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Bier  worts  ;  Preparation  of •»  the  dry  or  nearly  dry 

state.  J.  0.  Maardt.  Fr.  Pat.  371.1550.  Nov.  2.  1906. 
Under  Int.  Conv..  Deo.  19,  \90r>. 
As  extract  of  crushed  jirtHMi  malt  is  mixed  at  a  temperature 
of  3l^'  C.  with  puritied  starch,  luul  the  mixture  is  then 
heated  at  about  10~  C.  until  the  starch  is  converted  into 
maltose  and  dextrin.  In  order  to  avoitl  subsequent 
turbidities,  the  conversion  of  the  starch  is  completed  by 
steaunng  the  mash  at  a  temperature  of  UW  C,  until  it 
beeomes  nearly  dry.  If  neces.sary,  an  extract  of  hops 
or  other  substances  may  be  added  to  the  mash.  The 
product  is  dissolved  in  water  when  required  for  use. 
^  —J.  F.  B. 

Beer  and  other  beverages  ;  Process  and  apparatus  for  the 

refrigeration  and  .saturation  trith  gas,  of .    h.  Chew  et 

Sooiete.  H.  J.  West  and  Co.,  Ltd.  Fr.  Pat.  370,657, 
Oct.  15.  1906. 
The  apparatus  consists  of  a  refrigerating  receptacle,  a 
differential  pump,  and  a  storage  refrigerator.  The  whole 
apparatus  is  tilled  with  carbon  dioxide  gas  under  pressure, 
the  pressure  of  gas  in  the  storage  refrigerator  being  greater 
than  that  in  the  refrigerating  recepfacle.  The  liquor  is 
driven  by  the  pump  into  the  refrigerating  receptacle,  where 
it  is  cooled  to  about  the  same  temperature  as  that  of  the 
carbon  dioxide  in  the  same  vessel.  The  return  stroke  of 
the  piston  withdraws  the  partially  carbonated  liquor, 
tokiether  with  some  carbon  dioxide,  from  the  bottom  of  the 
refrigerating  receptacle.  The  next  stroke  of  the  piston 
compres'ses  the  mixture  of  gas  and  liquor,  and  diives  it 
into  the  storage  refrigerator,  where  further  absorption  of 
gas  occiu.«. — L.  E. 

Glyeerin.*  of  every  description,  including  spent  soap  lyes  and 
distillery  by-products  (vinasses)  ;  Process  and  apparatus 

for  thf  purifi'-ation  of  crude .     L.   Riviere.     First 

Addition,   dated   Nov.    3.    190(),    to   Fr.    Pat.    367,752, 
July  4,   1906.       Xn.,  page  421. 

German  Patext. 

Spirit  ;  Apparatus  for  the  separation  of  the  first  prod^icts 

from .     M.  Strauch.     Ger.  Pat.  170,168,  Jan.  6,1905. 

The  patent  relates  to  apparatus  provided  with  a  column 
for  the  separation  of  the  first  products  by  means  of  dephleg- 
mating  device*,  heated  by  vapour  or  liquid.  Within  the 
separating  column  is  disposed  a  preheating  vessel  for  the 
spirit  to  be  distilled,  this  ves.sel  communicating  by  per- 
forations with  a  distributing  dish  or  cup  in  the  dephleg- 
mating  column.  Above  these  perforations  the  preheating 
vensel  is  enlarged  to  form  a  kind  of  re.servoir  for  any  excess 
of  spirit  when  this  is  delivered  to  the  apparatus  too 
rapidly. — .\.  S. 


XVIII.  — FOODS  ;    SANITATION  ;     WATER 

PURIFICATION,  &  DISINFECTANTS. 

(Continued  from  page  338.) 

(yl.)— FOODS. 

ExoLisH  Patents. 

Albumin    and   albuminouji    substances ;     Process   for    the 

prrAfrvfttion    of    .     F.    Pabst,    Halle-on-the-Saale, 

Germany.     Eng.  i'at.  22,340,  Oct.  9,  1906. 
T  -:'''I,    hUf-h    a«    fre«h    albumin,    egK-yolk,    meat- 

;  ■neat.  <ir  fi.th,  in  ydaccfl  in  a  hiiitaldc  vessel  and 

t_    J  .    to    an    atmfwphere    of   carbon    dioxide,    under 

prwjiure.  the  air  l»einK  exhauBted  from  the  vensel  before 
Btrodacing  the  carlKm  dioxide.  The  pressure  should 
amoant  to  thr»^  atmotipheres  or  more,  and  a^lditions  of 
carbon  monoxi<le  anrl  other  substanccH  to  the  carbon 
dioxidf  rr..-i-  '■  ■-!<•.  (Hcf«Tenfe  Ih  rlirecterl  to  Kng. 
Pat-    2.'.  'f  ;  of  IH.S2.  246  of  1HH3,  HW)3  of  1HS8, 

li«,KlT  r,f   1-  ^  of  1H94,  and  21,.3M7  of  1K97  ;    this 

J..  1883.  2V»4.  4'*;*;  1889,  207;  1892,  269;  1H95,  767; 
1898,  1067).— W.  P.  S. 


Coffee  and  tea  •    Process  for  the  manvfacture  of  extracts 

of .     A.    Rupeau,    Bordeaux,   France.     Eng.   Pat. 

25.211.  Nov.  8.  1906. 

See  Fr.  Pat.  370,506  of  1906  :  this  J.,  1907,  272.— T.  F.  B. 

United  States  Patents. 

Coffee  ;    Method  of   improving  [the  odour  and  flavour  of] 

.     A.     E.     B.     Gram,     Copenhagen.      U.S.    Pat. 

843,530,  Feb.  5,  1907. 

R.\w  coffee  is  subjected  to  the  action  of  an  atmosphere  of 
nitrogen  dioxide  and  air,  and  is  then  roasted.  The  treat- 
ment is  stated  to  improve  the  odour  and  flavour  of  the 
coffee.— W.  P.  S. 

Milk  powder  ,•     Manufacture   of .     A.    Glas,    Berlin. 

U.S.  Pat.  843,938,  Feb.  12,  1907. 
See  Eng.  Pat.  23,100  of  1904  ;  this  J.,  1905,  247.— T.  F.  B. 

French  Patent. 

Grape  7iiusts  and  other  fruit  juices  ;   Preservation  of . 

K.  Schwarz.     Fr.  Pat.  371,918,  Nov.  7,  1906.     XVII., 
page  427. 

(B.)— SANITATION;     WATER    PURIFICATION. 

Sewage  ,;    The  organic  colloids  of .     J.  H.  Johnston. 

J.   Roy.  Sanit.   Inst,   1906,  27,   548—552. 

The  results  of  experiments  are  recorded  in  which  sewage 
was  submitted  to  dialysis  in  order  to  determine  the  amount 
of  organic  colloids  contained  in  it,  the  relation  of  the 
manner  in  which  these  colloids  are  removed  in  filter- 
beds  to  the  purification  of  sewage  being  also  discussed. 
The  apparatus  employed  consisted  of  a  circular  glass 
dialyser  with  a  jjarchment  bottom,  suspended  in  water. 
Ordinary  domestic  sewage,  filtered  through  paper  and 
sterilised  by  the  addition  of  sulphuric  acid,  was  used  ; 
the  volume  of  the  sample  taken  was  50  c.c.  and  of  the 
distilled  water  500  c.c,  the  latter  being  renewed  during 
the  dialysis.  The  albuminoid  nitrogen  remaining  in  the 
residue  in  the  dialyser  was  taken  as  the  measure  of  the 
organic  colloids  contained  in  the  sample.  The  results 
show  that,  on  the  average,  52  per  cent,  of  the  albuminoid 
nitrogen  was  in  the  colloidal  state.  From  further  experi- 
ments, in  which  the  filtered  sewage  was  simply  placed  in 
a  bottle  filled  with  glass  beads,  it  is  seen  that  16  per  cent, 
of  the  albuminoid  nitrogen  was  removed  by  the  surface 
action  of  the  beads.  Biltz  and  Krcilmke  have  also  found 
(this  J.,  1904,  619)  that  the  mere  presence  of  surfaces, 
without  any  bacterial  coating,  effects  the  removal  of 
colloidal  matter,  and  it  appears  that  this  removal  takes 
place  in  a  filter-bed,  mainly  in  virtue  of  the  surface  action 
of  the  material  of  the  bed  or  of  the  surface  of  the  material 
coated  with  any  colloidal  or  other  matter  already  deposited 
on  it.  The  colloidal  matter,  after  removal  from  the 
liquid,  is  subject  to  biological  action  in  the  bed,  and  a 
portion  left  after  this  action  is  partly  washed  out  of  the 
bed  by  the  liquid  and  partly  retained  in  the  bed.  A  know- 
ledge of  the  fact  that  about  one-half  of  the  dissolved 
organic  matter  contained  in  domestic  sewage  is  in  the 
colloidal  condition,  together  with  a  recognition  of  the 
physical  laws  relating  to  colloidal  solutions,  is  considered 
to  be  of  importance  in  designing  and  working  sewage 
systems  in  the  future.     (See  also  this  J.,  1905,  483.) 

— W.  P.  S. 

Sewage ;     Treatment    of .     W.    D.    Scott-Moncrieff. 

Paper  read  before  the  Roval  Sanitary  Inst.  ;    through 
Engineering,  1907,  83,  355—356. 

The  author  describes  an  apparatus  by  means  of  which  it 
is  possible  to  gain  information  as  to  the  effect  of  filtration 
of  a  definite  quantity  of  a  sample  of  sewage,  in  a  given 
time,  through  any  filtering  material.  The  aj)paratU8 
is  shown  in  the  accom])anying  diagram.  It  consists  of  a 
galvanised  iron  box,  8  ft.  high,  with  a  cross-section  3  ft. 
by  1  ft.  It  is  filled  to  a  depth  of  6  ft.  with  screened  coke, 
river  ballast,  broken  slag,  or  other  filtering  material, 
which  rests  on  a  perforated  plate  near  the  bottom  of  the 
box.     At  successive  vertical  distances  of  1   ft.  from  the 


April  30,  1907.]     Cl.  XVIII.— FOODS  ;   SANITATION;  WATER  PURIFICATION,  &  DISINFECTANTS. 


429 


perforated  plate,  six  gutters  or  troughs  are  disposed 
among  the- filtering  material,  these  troughs  communicating 
■with  cocks  on  the  outside  of  the  tank,  so  that  samples 
of  the  sewage  can  be  ■«ithdrawii  after  passing  through 
any  of  the  1  ft.  zones.  The  sewage  is  fed  into  a  tipping- 
trough  in  the  top  of  the  box,  and  falls  on  to  a  perforated 
plate  to  ensure  uniform  distribution.  For  the  purpose  of 
aerating  the  filter,  an  aspirating  tank  is  provided  by  which 
air  is  drawn  through  the  filtering  material.  In  discussing 
the  uses  of  the  apparatus,  the  author  points  to  the  necessity 
of  determining,  for  a  particular  sewage,  the  best  kind  of 
filtering  material,  and  the  most  satisfactory  conditions  with 
respect  to  the  rate  of  How  through  the  filter,  period  of  rest 
between  each  discharge,  quantity  of  air,  and  depth  of 
filter.     (See  also  this  J.,  1907,  272')— A.  S. 

Manganese   in  drinking   water  ;•    Determination  of  . 

H.  Noll.     Z.  angew.  Qiem.,  1907,  20,  490—492. 

For  the  determination  of  the  small  quantities  of  manganese 
which  may  be  present  in  drinking  water,  the  author  finds 
that  satisfactory  results  can  be  obtained  by  precipitating 
the  manganese  as  dioxide  by  means  of  bromine,  treating 
the  washed  precipitate  Avith  potassium  iodide  and  hydro- 
chloric acid,  and  titrating  the  liberated  iodine  with 
A7IOO  or  A'/IOOO  thiosulphate  solution.— A.  S. 


Nitrous  acid  in  dychouse  water  [ ;  Determination  of 
E.  Ristenpart.     V.,  page  405. 

ExGi/iSH  Patents. 
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Water  ;  Purification  of and  apparatus  for  vse  therein. 

F.  Candy,  London.     Eng.  Pat.  14,464,  June  25,  1906. 

The  process  relates  to  the  ])urification  of  water  impreg- 
nated with  colouring  matters  from  peat  and  other  vegetable 
substances,  &c.  For  this  purpose  the  water  is  conducted 
into  a  pipe  fitted  inside  a  horizontal  rotating  cylinder. 
The  interior  wall  of  the  cylinder  is  provided  with  buckets 
intojwhich  the  water  falls  from  perforations  in  the  side 


of  the  pipe,  the  cylinder  being  thus  caused  to  rotate  after 
the  marmer  of  a  water-wheel.  Before  commencing  the 
operation,  a  charge  of  "  nodular  chalk  "  is  placed  inside 
the  cylinder  ;  this  chalk  is  kept  in  motion  by  the  move- 
ment of  the  cylinder,  and  is  brought  into  intimate  contact 
with  the  water.  The  water  leaves  the  cylinder  through 
perforations  in  the  ends  of  the  latter,  and  is  collected  in 
a  trough  over  the  edges  of  which  it  falls  through  a  perfor- 
ated plate  on  to  a  filter  composed  of  highly  oxidising 
material.  The  trough  is  provided  with  a  cock  by  means 
of  which  anv  sediment  mav  be  dra-mi  off,  as  required. 

_\V.  P.  S. 

Garbage  and  -sewage  ;   Apparatus  for  reducing .     H.  J. 

Haddan,  London.     From  Edson  Reduction  ilachinery 
Co.,  Cleveland,  U.S.A.     Eng.  Pat.  19,728,  Sept.  4,  1906. 

See  U.S.  Pat.  829,955  of  1906  ;  this  J.,  1906,  949.— T.  F.  B. 

Frexch  Patents. 

Water  purification ;    Process  for  expelling  dissolved  gases 

by  atomising  a  liquid,  and  for .     P.  Kestner.     Fr. 

Pat.  371,486,  Jan.  24,  1906. 

If  a  liquid  holding  a  gas  in  solution  is  atomised  in  the 
presence  of  a  large  proportion  of  inert  or  insoluble  gas, 
the  liquid  which  collects  will  afterwards  be  found  to  contain 
a  much  smaller  proportion  of  dissolved  gas  than  before. 
The  claim  is  for  the  process  of  expelling  a  soluble  gas  from 
a  liquid  by  atomising  the  latter  in  the  presence  of  a  large 
volume  of  another  gas  or  of  air.  The  process  may  be 
applied  to  the  purification  of  water  by  first  treating  it 
with  a  volatile  antiseptic,  and  then  atomising  the  v/ater 
in  the  presence  of  a  large  volume  of  air  and  thus  driving 
out  the  excess  of  disinfectant.  Another  application 
suggested,  consists  in  atomising  weak  solutions  of  ammonia 
in  a  current  of  air.  The  ammonia  expelled  from  the 
liquid  is  recovered  bv  passing  the  ak  through  a  suitable 
acid.— W.  H.  C. 

(C. )— DISINFECTANTS. 

English  Patents. 

"  Tobacco   extract  "    [insecticide]  ;     Manufacture   of   . 

T.  Morgan,  Liverpool.     Eng.  Pat.  13,150,  June  7,  1906. 

Tobacco  is  subjected  to  dry,  or  destructive  distillation  ; 
the  distillate  is  used  as  an  insecticide,  whilst  the  retort 
residue  is  also  a  marketable  product. — W.  P.  S. 

Disinfecting  articles  and  destruction  of  wood  worms, 
parasitic  larva;,  and  the  like.  A.  R.  Nilssou,  Stockholm. 
Eng.  Pat.  26,276,  Nov.  20,  1906.  Under  Int.  Conv., 
Nov.  25,  1905. 

See  Fr.  Pat.  371,733  of  1906 ;   following  these.— T.  F.  B. 
United  States  Patent. 

Bacterial  poisons  ;   Process  for  obtaining  solutions  of 

P.   Bergell  and  F.  Mever,   Berlin.     U.S.  Pat.  842,612, 
Jan.  29,  1907. 

The  process  is  one  for  producing  solutions  of  bacterial 
poisons,  each  solution  containing  a  specific  toxin  for 
immunisation  purposes.  It  consists  in  treating  the  dry 
bacterial  poisons  with  anhydrous  liquid  hydrochloric 
acid,  evaporating  the  acid,  and  extracting  the  product. 
^  ^  — W.  P.  S. 

French  Patent. 

Disinfecting  various  materials  ;   Method  for .     A.  R. 

Nilsson.     Fr.  Pat.  371,733,  Nov.  22,  1906.     Under  Int. 
Conv.,  Nov.  25,  1905. 

The  objects  to  be  disinfected  arc  allowed  to  remain  for  a 
period  of  at  least  one  hour  in  a  chamber  which  has  been 
evacuated.  Carbon  bi.sulphide  vapour  is  then  introduced 
into  the  chamber  and  penetrates  completely  into  the 
materials.— G.  W.  McD. 
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XIX.— PAPER.  PASTEBOARD,  &c. 

{Coniintud  /roin   {.xuji.   o40.) 

Tnrpeniine  or  abidic  acid  ;   Netc  method  for  the  deiemiina- 

tioH  of  crude  i»  re.ifins  of  different  hinds,  oil-  or 

ctypai-rnmiihes,  pitch,  and  paper.     H.  Robs.     XXIII., 
page  43C. 

English  Patents. 

Paper;     ilaehine    for    tnanufacture    of    uvshable,    water- 

and  fat-proof  without  smell  or  taste.     J.    Pering, 

Dellbrueck.  Germany.  Eng.  Pat.  26,044.  Nov.  27,  1906. 
In  this  machine  the  paper  is  carried  over  several  different 
rollers,  by  means  of  which  it  is  alternately  sized,  smoothed, 
and  polished  by  a  cold  process.  The  various  rolls  are 
driven  by  a  pair  of  parallel  endless  chains  travelling  in 
contact  with  them,  these  chains  also  carrying  the  paper 
by  means  of  clamps.  The  sizing,  smoothing,  and  polishing 
rolls  are  caused  to  rotate  on  the  underside  of  the  paper 
in  a  direction  opposite  to  the  travel  of  the  paper.  The 
rizing  rolls,  revolving  in  troughs,  apply  size,  and  the 
smoothing  rolls  apply  powder  to  the  paper,  whilst  the 
pohshinc  rolls  are  caused  to  rotate  at  a  higher  speed  than 
the  other  rolls.  Arrangements  can  be  made  for  treating 
both  sides  of  the  paper  if  desired. — J.  F.  B. 

Cellulose  esters  ;  Process  for  obtaining from  solutions. 

L.    Lederer.    Sulzbach,    Germany.     Eng.    Pat.    26,501. 

Nov.  22.  UX>6. 
See  Fr.  Pat.  371.356  of  1906  ;  this  J.,  1907,  340.— T.  F.  B. 

Threads,  films,  or  the  like  ;  Manufacture  of  artificial . 

E.    \V.    Friedrich.     Eng.    Pat.   27,727,    Dec.    5,    1906. 
v.,  page  405. 

Fbench  Patenis. 

Paper,  card,  fabrics,  and  similar  materials  ;    Process  for 

rendering   impermeable   to   tcater  and  grease.     J. 

Pering.     Fr.  Pat.  372,158,  Dec.  6,  1906. 

See  Eng.  Pat.  26,944  of  1906  ;  preceding  these.— T.  F.  B. 

nitrocellulose  composition  ;    A  new  non-inflammable  

inUnded   as    a    substitute    for    celluloid    and    horn.     E. 
Mcstrallet-Petry.     Fr.  Pat.  372,018,  Dec.   I,   1906. 

A  smi-TBANSPABENT  material  is  obtained  by  heating 
•nimal  glue  (2f>  parts)  with  water  to  a  thick  liquid,  and  then 
adding  oil  (1  part)  and  camphor  (li  parts).  This  mixture 
i«  then  incorporated  with  celluloid  (10  parts)  by  rolling 
or  other  mean.s.  By  using  Russian  glue  and  castor  oil 
a  transparent  product  is  said  to  be  obtained. — G.  W.  McD. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

{Coniinuc'I  from  page  343.) 

CUroneUa  oU  trade,  of  Ceylon.     Oil   and  Col.  Trades  J., 
.March  30,  1907.     [T.R.] 

The  exports  of  the  wjuthem  province  of  Ceylon,  where 
moat  of  the  citronella  oil  is  prepared,  have  declined 
alightly  in  the  pa«t  vear,  the  total  exports  being  1,242,110 
!h.  a-t  a~!\in»it  l,3(i9,416  lb.  in  19(J5.  Still,  the  period 
ir  '  w   has   Ix-cn   an   eminently  satisfactory   one. 

'J  m  January  op-ned  at  75  centsper  lb.,in  April 

i'  •     — !    n  July  1.15  Rs.,  closing  in  Decemoer 

»■  i lowing   are   the   figures   regarding 
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Brucine  oxide. 


A.  Pictet  and  G.  Jenny. 
1172—1175. 


Ber.,  1907,  40, 


Tbe  prodaction  ii  Tallied  at  fnlly  120  lacs  of  rupees. 


Brucine  oxide.  CoaHogXoOs,  is  formed  in  the  same  way  aa 
strychnine  oxide,  by  gently  warming  brucine  in  a  3  per 
cerit.  solution  of  hydrogen  peroxide  (see  this  J.,  1905,  1123). 
Brucine  oxide  crystallises  with  4i  molecules  of  water, 
which  are  lost  at  ilO°  C.  When  containing  water  it  melta 
at  124''— 125°  C,  and  when  anhydrous,  at  199°  C.  Mith 
decomposition.  It  is  soluble  in  alcohol,  chloroform,  and 
water ;  insoluble  in  ether,  light  petroleum,  and  benzene ; 
the  aqueous  solution  is  neutral.  After  several  crystallisa- 
tions it  has  no  action  on  starch  and  potassium  iodide. 
It  is  now  found  that  strj'clmine  oxide  does  not  give  a 
coloration  with  this  reagent.  Also  the  melting  point  of 
strychnine  oxide  regenerated  from  its  salts  is  higher  thaa 
previously  stated  {loc.  cit.).  It  is  now  found  to  be  207°  C. 
when  containing  water  of  crystallisation,  and  216° — 217°  C. 
when  anhydrous.  When  brucine  oxide  is  treated  with 
sulphurous  acid,  brucine  is  produced.  Brucine  oxide  is 
slightly  lajvo-rotatory  in  aqueous  solution,,  having 
[a]D=-l-66°  or  -1-63°.  It  is  a  monacid  base,  and 
several  of  its  salts  are  described. — F.   Shdn. 

Thioquinine    and    thiocinchonine.     E.     Comanducci    and 

L.  Pescitelli.  Gaz.  chira.  ital,  1907,  36,  II.,  781—786. 
For  the  preparation  of  thioquinine,  (C2oH230-^2)2S» 
a  solution  of  5  grms.  of  anhydrous  quinine  in  dry  chloroform 
is  heated  with  a  few  grms.  of  phosphorus  pentasulphide 
for  3 — 4  hours  on  the  water-bath  under  a  reflux  condenser. 
The  yield  is  about  3  grms.  from  5  grms.  of  quinine.  The 
product  separates  from  alcohol  as  a  microcrystalline, 
yellowish  powder,  having  an  odour  resembling  that  of 
onions.  It  sinters  at  140° — 142°  C,  and  melts  completely 
at  150° — 152°  C.  It  is  soluble  in  alcohol  and  chloroform, 
and  with  difficulty  in  ether.  Its  solutions  in  nitric  and 
sulphuric  acid  show  a  blue  fluorescence.  Thioquinine 
gives  the  thalleioquinine  reaction. 

Thiocinchonine,  (Ci9H2iN2)2S,  is  prepared  in  an 
analogous  manner ;  yield,  0-65  grra.  from  5  grms.  of 
cinchonine.  It  is  an  amorphous  powder,  with  an  odour 
of  garlic,  insoluble  in  water,  almost  insoluble  in  ether, 
soluble  in  alcohol  and  chloroform.  It  decomposes  at 
190°— 192°  C— A.  S. 

Bakankosin,  a  new  glucoside  from  the  seeds  of  a  species 
of  Strychnos  from  Madagascar.  E.  Bourquelot  and 
H.  Herissey.  Compt.  rend.,  1907,  144,  575—577. 
The  seeds  of  Strychnos  bakanko  contain  considerable 
quantities  of  a  glucoside  to  which  the  authors  give  the 
name  of  bakankosin.  The  glucoside  is  extracted  from  the 
seeds,  previously  ground  and  freed  from  fat,  by  digestion 
with  95  per  cent,  alcohol  in  a  continuous  extraction 
apparatus.  The  alcoholic  extract  is  evaporated,  the  cane 
sugar  is  removed  by  fermentation,  and  the  bakankosin 
is  isolated  and  purified  by  several  crystallisations  from 
water  or  alcohol.  The  purified  product  crystallises  in 
large  colourless  crystals,  having  a  bitter  taste.  It  loses 
4-SI  per  cent,  of  moisture  at  115°  C.  ;  it  melts  at  157°  C, 
and  has  a  specific  rotatory  power  [a]D  =  -  205-2°,  calcu- 
lated for  the  anhydrous  substance.  Bakankosin  contains 
nitrogen  ;  it  is  hydrolysed  slowly  on  boiling  with  dilute 
mineral  acids,  and  yields  dextrose.  It  is  hydrolysed  by 
emulsin,  but  the  action  is  extremely  slow,  requiring  several 
weeks.     It  has  no  toxic  properties. — J.  F.  B. 

Jute  seeds ;  [Toxic  glucoside  in  certain ].     R.  Robert. 

Sitz.-Ber.   naturf.   Ges.   Rostock.,    1906.     Apoth.-Zeit, 

1907,  22,  179. 
The  seeds  of  Corchnrus  fasr.icularis  are  mucilaginous, 
Kweet,  non-toxic,  and  edible ;  those  of  C.  olitorius  are  purga- 
tive ;  those  of  0.  capsvlaris,  C  bengalensis,  C.  acutangnlue, 
C.  argvlus,  and  C.  trilocularis  contain  fat ;  and  the  last 
three,  besides  a  green  fluorescent  body,  a  toxic  glucoside, 
the  corchorin  of  Tsuno  and  W.  Friltoes.  Corchorin  is 
intensely  bitter,  readily  soluble  in  water  and  in  alcohol, 
but  insoluble  in  ether,  chloroform,  and  benzene,  so  that 
it  cannot  be  isolated  by  shaking  out  with  the  last-named 
liquids.  It  is  very  .slightly  precipitated  by  neutral  load 
acetate,  but  is  thrown  down  by  ammoniacal  lead  acetate. 
It  gives  a  bluish-green  colour  with  strong  sulphuric  acid. 
It  ia  removed  from  f-trong  aqueous  solutions  by  mean.s  of 
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aramonium  sulphate.  Corchorin  is  hydrolysed  by  boiling 
with  dilute  mineral  acids,  forming  a  sugar  and  a  decomposi- 
tion product,  which  is  insoluble  in  neutral  and  acid  aqueous 
solvents,  but  soluble  in  alcohol.  It  is  very  poisonous, 
being  allied  to  the  digitalis  glucosides. — J.  0.  B. 

Coluvibin.     T.  Ulrich.     Z.  oesteir.  Apoth.-Ver.,  1907,  45, 
87.     Chem.-Zeit.,   1907,  31,  [Rep.],   137. 

Puke  Columbia,  prepared  from  Columbo  root,  crystallised 
from  chloroform  in  long,  silken  needles,  melting  at  182°  C, 
and  having  a  composition  corresponding  to  the  formula, 
C2gH3o09  (not  C21H22O7  as  hitherto  accepted).  It  was 
optically  inactive,  and  was  not  a  glucoside,  since  it  did 
not  reduce  Fehling's  solution  after  being  treated  for 
24  hours  with  emulsin  and  water.  (See  also  this  J., 
1906,  906,  1115.)— C.  A.  M. 

Essential   oils  ;■  Constituents   of .     F.    W.    Semmler. 

Ber.,    1907,    40,    1120—1124. 

From  the  results  of  his  investigations,  the  author  makes 
the  following  statements  :  (1)  that  the  existence  of  tricyclic 
compounds  in  essential  oils  can  no  longer  be  doubted  ; 

(2)  that  a  large  proportion  of  sesquiterpenes  and  sesqui- 
terpene  alcohols   are   derived   from   a   tricyclic   terpene  ; 

(3)  and  that  this  tricvclic  terpene  can  be  prepared.  The 
high  boiling  point  (i83°— 185'' C.)  of  this  new  tricyclic 
terpene,  as  well  as  its  specific  gravity  (0*882),  shows  that  it 
cannot  possess  a  simple  bicyclic  arrangement  such  as 
camphene,  pinene,  or  sabiaene,  but  that  it  has  the  bicyclic 
arrangement  united  to  another  simpler  ring.  It  has  many 
resemblances  to  octohydronaphthalene.  This  tricyclic 
terpene  may  be  regarded  as  possessing  a  bridged  ring. 
On  inversion,  the  bridge  disappears,  and  an  octohydro- 
naphthalene results.  This  can  be  best  represented  by  the 
formulae  :  — 

CH2.CH2.CH.Cn.CH0  CH2.CH2.CH.CH2.CH2 

CH2.CH2.CH.CH.CH2  CH2-CH2-C   :  CH  .CH2 

Xor-tricylco-eksantalane  Nor-bicyclo-eksantalane 

C10H16  woHiG 

It  is  su2gested  that  santalol-a  is  tricvclo-santalol, 
C10H15.CH:  CH(CH2)2CH20H,  whilst  santalol'/S  is  bicyclo- 
santalol.  As  the  inversion  goes  on  during  distillation, 
the  amount  of  tricyclo-santalol  present  in  crude  santalol 
may  be  greater  than  has  been  supposed  (see  following 
abstract). — F.  Shdx. 

"  Santalol."     F.  W.  Semmler  and  K.  Bode.     Ber.,  1907, 
40,    1124 — 1145.     (See   preceding  abstract.) 

The  authors  give  a  short  summary  of  previous  investiga- 
tions on  East  Indian  sandal-wood  oil.  In  their  examina- 
tions, the  authors  made  use  of  "  santalol  "  prepared  by 
saponification  and  fractionation  of  the  oil,  and  looked 
upon  as  containing  100  per  cent,  of  alcoholic  constituents. 
"  Santalal,"  C15H22O,  was  prepared  by  the  chi'omic  acid 
oxidation  of  santalol.  The  fractionated  product  was 
converted  into  the  semicarbazone,  from  which  santalal 
was  isolated  bv  means  of  phthalic  anhydride  and  steam 
distillation.  It  boils  at  152°— 155^  C' at  10  mm.,  has 
sp.  gr.  0-995  at  20°  C,  and  no  =  1-51066;  the  rotation 
varies  with  the  degree  of  purification  of  the  semicarbazone, 
but  a  rotation  of  13°  to  14°  was  observed  in  a  100  mm.  tube. 
The  semicarbazone  melts  at  about  230°  C.  This  dextro- 
santalal  is  accompanied  by  laevo-rotatory  oxidation  products 
as  well  as  unchanged  santalol.  Evidence  was  obtained  of 
the  presence  of  a  Isevo-santalal,  although  it  was  not 
purified.  When  rZ-santalal  is  oxidised  with  permanganate, 
tricyclo-eksantalic  acid  is  produced,  whilst  oxidation  with 
ozone  vields  tricvclo-eksantalal.  The  oxime  of  (/-santalal 
melts  at  104°— 105°  C  and  boils  at  182°— 185°  C.  at  10  mm. 
The  nitrile  boils  at  162°  —166°  C,  and  has  sp.  gr.  0-990 
at  20°  C.  On  hydrolysing  the  nitrile,  santalic  acid, 
C15H22O2,  is  formed,  boiling  at  192°— 195°  C.  at  9  mm. 
The  authors  conclude  that  "  santalol  "  is  a  primary  alcohol, 
and  that  "  cJ-santalal  "  is  a  tricyclic  aldehyde  with  one 
double  link  in  the  molecule.  Santalol  was  treated  with 
phosphorus  pentachloride,  and  the  resulting  chloride 
reduced    with    sodium    and    alcohol.      The     y-santalene 


so    obtained 
118°— 120°    C. 


is    a    sesquiterpene,     C15H2J,     boiling    at 
at    9 — 10    mm.,    with    sp.    gr     0-9355    at 


20°  C,  and  nD  =  1-5042.  When  santalol  is  reduced 
with  hydriodic  acid  and  red  phosphorus,  a  hj-dro- 
carbon.  C15H26  or  CijHog,  is  produced,  boiling  at 
125°— 130°  C.  at  12  mm",  with  sp.  gr.  0-8999,  and 
no  =  1-48712.  The  chief  constituent  of  commercial 
"  santalol  "  is  a  tricyclic,  primary  alcohol,  C15H24O,  with 
one  double  bond  in  the  side  chain  ;  with  this  is  a  second 
primary  alcohol,  C15H24O,  which  is  bicyclic,  and  has  two 
double  bonds.  Santalol  consists  chiefly  of  alcohols  of 
the  formula,  C15H24O.  When  santalol  is  oxidised  with 
permangp.nate,  the  principal  product  is  tricvclo-eksantalic 
acid,  C11H16O2.  This  distils  at  165°— 167°'C.  at  10  mm., 
and  then  melts  at  68°  C,  and  has  sp.  gr.  1-071  at  25°  C, 
After  crystallising  from  alcohol,  it  melts  at  71° — 72°  C. 
The  rotation'varies,  but  in  alcoholic  solution  [ajn  =  - 15-87° 
was  observed.  When  the  methyl  ester  of  this  acid  is 
reduced  with  sodium,  tricycloeksantalol,  CnHigO,  is 
produced,  boiling  at  130° — 132°  C.  at  10  mm.  ;  on  oxidation 
this  gives  tricyclo-eksantalal,  CnH^gO,  boiling  at 
125° — 130°  C.  at  13  mm.  Tricyclo-eksantalic  acid  is 
produced  by  the  oxidation  of  santalol  with  ozone.  It 
cannot  be  further  oxidised  by  ozone,  or  by  alkaline 
permanganate,  even  when  warmed  ;  it  is  unchanged  by 
fusion  with  potash.  The  chief  product  of  the  ozone 
oxidation  of  santalol  is  tricyclo-eksantalal,  CnH^gO, 
yielding  a  semicarbazone  melting  at  156°  C.  ;  the  aldehyde, 
when  liberated  from  this,  boiled  at  112° — 114°  C.  at  10  mm., 
had  sp.  gr.  1-01,  and  nD  =  1-4976,  and  od  (in  100  mm. 
tube)  =  3-30°.  From  the  nitrile,  tricyclo-eksantalic  acid, 
m.  pt.  68°  C,  was  produced.  X"or-tricyclo-eksantalane, 
C10H16,  was  produced  by  splitting  off  carbon  dioxide  in 
a  vacuum  from  the  acid,  C11H16O2.  obtained  by  the 
decomposition  of  the  ozonide  of  santalol.  The  first 
fraction  gave  a  hydrocarbon  which,  after  purification, 
boiled  at  57° — 59°  C.  at  9  mm.,  and  at  183-5°  C.  at  767  mm., 
and  had  sp.  gr.  0-885  at  20°  C,  and  nn  =  1-46856.  All  the 
substances  described  above  are  regarded  as  tricyclic 
derivatives  of  eksantalane.  This  can  be  confirmed  by 
their  conversion  into  the  corresponding  bicyclic  compounds. 
Tricyclo-eksantalic  acid  was  dissolved  in  methyl  alcohol 
and '  saturated  with  hydrochloric  acid  gas.  On  pouring 
into  water,  the  chlorinated  ester  was  produced,  which  can 
be  distilled  at  154°— 156°  C.  at  9—10  mm.  On  hydrolysis, 
bicvclo-eksantalic  acid  was  obtained,  boiling  at  164° — 
166°  C,  melting  at  64°  C,  and  with  [aJD  =  -  41-81".  This 
acid  is  immediately  attacked  by  alkaline  permanganate, 
with  the  formation  of  an  acid  boiling  between  190°  C.  and 
250°  C.  at  10  mm.  It  is  also  oxidised  bv  ozone.  Bicvclo- 
eksantalol,  CnHigO,  boils  at  130°— 134°"C.  at  9  mm.  This 
on  treatment  with  phosphorus  pentachloride  and  reduction, 
gave  bicvclo-eksantalane,  C10H15.CH3.  This  hvdrocarbon 
boils  at  72°— 74°  C.  at  10  mm.,  has  sp.  gr.  0-871  at  20°  C, 
and  nD  =  1-4774.  Xor-tricyclo-eksantalane  was  dissolved 
in  methj-l  alcohol,  and  saturated  with  hydrochloric  acid 
gas  ;  the  resulting  addition  compound,  on  decomposition 
with  potassium  hvdroxide,  gave  the  terpene.  nor-bicyclo- 
cksautalane,  CjoHig-  This  boils  at  62°— 64°  C.  at  9  mm., 
and  at  186°— 189°  C.  at  760  mm.,  and  has  sp.  gr.,  0-8827 
at  20°  C,  nc  =  1-4779,  and  wd  (in  100  mm.  tube)=  -  19°. 
The  refraction  shows  this  to  be  a  compound  with  one 
double  linking  in  its  molecule.  Attempts  were  made  to 
invert  santalol  itself.  The  best  results  were  obtained  by 
the  use  of  concentrated  sulphuric  acid  in  glacial  acetic  acid. 
On  hydrolvsis,  a  product"  was  obtained  boiling  between 
155°  and  175'"  C.  at  10  mm.,  with  sp.  gr.  0-981  at  20°  C, 
nD  =  1-5179,  and  ao  (in  100  mm.  tube)=  -  28°.— F.  Shdn. 

Thymol     from     Mosla     japonica.     —     Hada.     Oriental 

Drug.,  1907,  [5].  Pharm.-Zeit.,  1907,  52,  202. 
The  essential  oil  of  Mosla  japonica  is  stated  to  contain 
58  per  cent,  of  thymol.  The  plant,  which  has  practically 
disappeared  fi'om  Japan  for  many  years,  has  been  re- 
discovered in  the  Sanyo  district,  and  will  be  cultivated  as 
an  industrial  source  of  thymol. — J.  0.  B. 

Camphor,  synthetic  ;    Tests  for .     A.  Baselli.     Giorn, 

Farm.  Trieste.,  1907,  2.  Repert.  Pharm.,  1907,  19,  l-2o. 
OxE  grm.  of  the  camphor  is  intimately  mixed  with  2  grins, 
of  pure  lime  ;  the  mixture  is  heated  until  the  camphor 
is  completely  volatilised  ;    the  residue  is  boiled  in  a  little 
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water  «iid  fUter«d.  The  filtrate,  acidified  with  nitric 
acid,  should  gi\e  no  privipitate  with  "silvor  nitrate  reagent. 
Five  grnjs.  of  the  camphor  are  dissolved  in  50  c.c.  of 
9t)  |>t>r  cent,  alcohol  :  .in  ai|ueous  solution  of  5  grnis.  of 
hydroxylamine  hydriH-hloridc  and  S  gnus,  of  sodium 
byilroxide  is  added,  followed  by  stithcient  alcohol  to  give 
a'llear  solution,  which  is  then  heated  on  the  water-bath 
for  W  minutes.  This  solution  should  not  then  be  rendered 
turbid  by  the  addition  of  water  (presence  of  isoborneol  or 
campheiie).  and  the  prwipitate  obtained  on  neutralising 
the  liquid  with  hydrochloric  acid  should  be  soluble  in 
e\ce'<s  of  that  acid,  and  in  stxlium  hvdro.xide  solution. 

—J.  0.  B. 

I'mbfUulofif  :    CoiK^tilntion   of .     //.     The   reduction 

of  mtiMltilonic  acid.     Frank  Tut  in.     Chem.  Soc.  Proc, 
1907,  28,  28—29. 

Whkx  umbellulonic  acid.  C9H14O3,  obtained  by  the 
oxidation  of  uml>ellulone  (this  J.,  1906.  776),  is 
reduced  by  means  of  soilium  and  alcohol,  a  hi/dro.ri/-acid 
having  the  formula.  CgH, 5,03,  is  produced.  It  is  evident 
from  this  fact  that  the  ring  contained  in  umbellulonic  acid 
has  been  opened  by  the  addition  of  two  atoms  of  hydrogen, 
and  the  resulting  hydroxy-acid  must  therefore  be  a  chain 
coni}>ound.  This  hydroxy-acid  gives  a  lactone  (b.pt. 
*J46  — 248').  and  when  oxidised  with  permanganate 
in  presence  of  an  excess  of  alkali  yields  acetic  and  u'opro- 
pylsuccinic  acids.  In  the  previous  communication  {loc. 
cH.)  it  was  shown  that  umbellulonic  acid  must  contain 
either  a  methyl|>entamethylene  or  a  dimethyltetra- 
niethylene  ring.  t>nly  two  kcto-acids  containing  either  of 
the-se  rings  are  capable  of  giving  on  reduction  a  hydroxy- 
acid  which,  by  .subsequent  oxidation,  would  yield  acetic 
and  i«)propyl«uccinic  acids,  namely,  those  possessing  the 
following  formulie  :  — 


COoH.CH 


xCH  CH3  ■  CHg 


\ 


CH2  —  CHC2H3O 


/C(CH3)2. 

COjH.CH^ 

^CHo 


rycnCoH^o 


A  hydroxy-acid  which  would  yield  on  oxidation  acetic 
and  Mopropylsuccinic  acids,  could  only  be  formed  from 
one  of  the  above  keto-acids  by  the  ojiening  of  the  ring  on 
reduction  at  the  place  indicated  by  the  dotted  line.  The 
product  of  the  reduction  of  umbellulonic  acid  will  therefore 
be  c-hydrori/-itti>opropyl  II  hexoic  acid, 

CH3.CHfOH).CH2.CH2.CH.(C02H).CH(CH3)2. 

Formnla  II.  represents  pinononic  acid,  and  it  has  previously 
been  <«howTi  that  umbellulonic  acid  is  neither  identical 
f^r.r  -,..,..,.,,f)nieiic  with  this  compound.  Umbellulonic 
•  'lerefore.  be  correctly  represented  by  Formula  I. 
'  :rom  this  that  the  correctness  of  the  formula 

j<rfcViou-,ly  assigned  to  umbellulone  cannot  be  doubted. 

HydroxytaminndihydToumhiUuhmeoxime ;       Rednction      of 
.     F.  Tutin.     Chem.  Soc.  Proc,  1907,  23,  29—30. 

HrDROxyLAMi.>f)i>iHYi>ROiMBEi,LULONEOxiME  was  pre- 
pared by  Power  and  \jM-n  in  their  investigation  of  the 
eMential  oil  of  '  '  "  •  iria  Califurnicn  (this  J.,  1904, 
559).     When   t>  sfKlium  and   alcohol  it  gives 

a  bi^  (b.  pi.  l.'{»'  -      ■'•  mm.),  which  is  a  li(juid  soluble 

in  water.     From  the  rckults  obtained   by  the  analysis  of 
th"  •iih'nzrtnlf.  Hiht/drf,rhloridr,  and  ditjenztn/l  derivative 
im[Ki<.«ible  to  say  with  certainty  whether 
l.i.  ''ioH2oN'2  or  '^'ioH22N'2.  although  it  is 
•   ')\<-  latter  is  forrcft.      The  base  may 
'fl    ntnin',tflrnhiidTfHindifUulylnv)ivc,. 
"•iltjlfimivr  dHnnzrfttc  cryHtallises  in 
ting  at  21/— 213'';    the  dihi/drocMoride  also 
''-.   b.it    it    is  infuHible    at    .'3<^l5'.      JJihenzfjyl- 
'''ilylaminr  cryMtalIis*-s  in   prisms  or 
'    at   194''.      Although  evidence  was 

of    basi's    which    are    probably 

■' trahydrournUllulylaminr-,  no 
'••  ■  *-'•  jvjlated  in  a  sf.-ite  of  purity. 


Aniipyrine ;    Quantitative  determination  of .     J.   D. 

Riedel.     Pharni.  Zeit.,  1907,  28,  290  ;    Pharm.  J.,  1907, 
78,  4.'i-. 

About  0-5  grm.  of  antip\Tine  or  a  corresponding  quantity 
of  an  antipyrine  mixture  is  dissolved  in  50  c.c.  of  water, 
5  to  6  c.c.  of  A'/l  hydrochloric  acid  added,  and  the  mi.xture 
heated  to  boiling.  The  hot  solution  is  treated  with  a 
cold  saturated  alcoholic  solution  of  picric  acid  in  slight 
excess  (about  10  c.c).  The  whole  is  shaken  two  or  three 
times  and  then  allowed  to  stand.  Very  soon  the  picrate 
separates  in  fine,  long  needles,  and  the  process  is  complete 
in  a  few  hours.  The  precipitate  is  collected  on  a  w'eighed 
filter,  adhering  crystals  being  washed  out  with  the  filtrate 
on  to  the  filter,  well  drained  by  means  of  the  filter-pump, 
without  washing,  and  dried  at  90"  to  95"^.  Instead  of  hydro- 
chloric acid  a  corresponding  quantity  of  N/2  sulphuric 
acid  may  be  used,  but  in  this  case  the  product  is  apt  to 
become  coloured  in  the  drying  from  the  presence  of  a 
trace  of  the  non-volatile  sulphuric  acid. 

Veronal   [Diethylmalonylnrcn'] ;    Characters  and  reactions 

of .     P.    Lemaire.     Repert.     Pharm.,     1907,    19, 

104—108. 

Veronal  forms  colourless  crystals,  with  a  slightly  bitter 
taste  ;  m.  pt.  190° — 191°  C. ;  solubility  in  water  less  than 
1  :  145  at  normal  temperatures,  more  soluble  in  hot  water, 
alkaline  solutions,  alcohol,  ether,  and  chloroform.  The 
aqueous  solutions  are  acid  to  litmus.  It  gives  no  pre- 
cipitate with  formalin,  nor  does  it  afford  the  murexide 
reaction.  It  is  not  sensibly  attacked,  in  the  cold,  by 
sodium  hypobromite,  but  is  decomposed  thereby  in 
strongly  alkaline  solution  on  heating.  It  is  decomposed 
under  the  influence  of  Micrococcus  urt,a;,  at  first  showing 
an  increased  acid  reaction,  ultimately  becoming  alkaline, 
with  evolution  of  ammonia.  It  evolves  ammonia  when 
heated  with  caustic  alkali  solution,  and  the  residue, 
after  the  ammonia  has  been  expelled,  affords  carbon 
dioxide  when  treated  with  acids.  With  a  5  per  cent, 
solution  of  mercuric  chloride  it  gives,  in  the  presence  of 
alkali  or  of  borax,  a  white  precipitate.  Aqueous  solutions 
of  veronal  blacken  mercurous  chloride,  give  a  white 
precipitate  with  Millon's  reagent,  with  acid  mercuric 
.sulphate,  and  also  with  mercuric  nitrate  solution,  the 
latter  precipitate  being  soluble  in  excess  of  the  reagent. 
With  Flueckiger's  reagent  (water  10  c.c,  .sulphuric  acid 
10  c.c,  potassium  bichromate  2  grms.)  a  green  to  bluish 
colour  is  produced  on  warming.  With  Mandelin's 
ammonium  vanadate  reagent,  a  green  to  bluish  colour 
is  produced  before  boiling  ;  after  boiling,  a  yellow  to  brown 
tint  is  given.  Veronal  decolorises  permanganate  in  the 
presence  of  acid ;  with  Froehde's  reagent  it  gives  a 
yellowish-green  to  greenish- brown  colour  on  boiling; 
with  formalin  and  sulphuric  acid  a  yellow  colour  when 
heated,  passing  to  red  brown  on  boiling,  with  evolution 
of  sulphurous  acid. — J.  0.  B. 

Monomethylamine  ;    Separation  of  ammonia  from . 

M.    Francois.     Compt.    rend.,    1907,    144,    507—569. 

Preparations  of  the  methylamines  and  ethylamines  are 
always  contaminated  by  ammonia.  This  impurity  can 
be  totally  eliminated,  either  in  the  dry  or  the  wet  way, 
by  absorption  by  mercuric  oxide  which  has  no  action  on 
the  amines.  According  to  the  dry  method,  a  current  of 
air,  charged  with  the  vapour  of  the  amine  to  be  ])urilicd, 
is  passed  at  the  rate  of  1  litre  ])er  hour,  first  through  a 
drying  apparatus  and  then  through  a  series  of  10  tubes, 
1  m.  long  and  2  cm.  in  diameter,  filled  with  granulated 
yellow  mercuric  oxide.  The  purified  amine  is  then 
collected  either  by  condensation  or  absorption.  The 
wet  method  is  more  rapid  and  nearly  as  thorough.  By 
this  method  the  solution  of  aniine,  e.tj.,  70  grms.  of  amino 
and  7  grms.  of  ammonia  in  2000  c.c  of  water,  is  shaken 
continuously  in  a  stopjiered  bottle  with  200  grms.  of 
mercuric  oxide  for  one  hour.  The  liquid  is  filtered,  and 
the  filtrate  is  treated  with  40  c.c  of  ordinary  soda  lye 
and  40  cc  of  a  saturated  solution  of  sodium  carbonate, 
and  is  again  shaken  with  100  grms.  of  mercuric  oxide  for 
one  hour.  The  licjuid  is  now  free  from  ammonia,  and  the 
amine  is  recovered  by  distillation  of  the  filtrate. — J.  F.  B. 
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Chloral;    New  reaction  for  .     E.    Covelli.     Chem.- 

Zeit.,  1907,  31,  342. 

One  c.c.  of  castor  oil  is  warmed  on  the  water-bath  for 
tea  minutes  in  a  porcelain  dish  ;  then  a  fragment  of  anti- 
mony trichloride  the  size  of  a  barley  grain  is  carefully 
di'opped  into  the  middle  of  the  liquid,  producing  an 
orange-yellow  resinous  mass.  If  a  trace  of  chloral  hydrate 
be  allowed  to  fall  on  the  mass  whilst  on  the  water-bath, 
a  deep  blue-green  coloured  point  forms,  which  subsequently 
enlarges.  The  chloral  may  be  dissolved  in  the  castor 
oil,  which  is  warmed  on  the  water-bath,  and  then,  on 
adding  antim(my  cliloride,  the  same  deep  blue-green 
coloration  forms  around  the  antimony  after  five  to  fifteen 
minutes.  If  the  chloral  be  in  aqueous  solution,  it  can 
be  extracted  with  ether,  and  the  ethereal  solution 
evaporated  to  complete  dryness  after  the  addition  of 
1 — 2  c.c.  of  castor  oil. — F.  Shdn. 

Citrate  of  lime.     F.   Watts.     West  Ind.   Bull.,   1906,   7, 
331—337. 

The  export  of  raw,  or  even  of  concentrated  lime  juice, 
involves  expensive  packages  and  heavy  charges  for  freight. 
It  has  been  suggested  that,  instead  of  exporting  the  juice, 
the  citric  acid  in  it  should  be  converted  into  citrate  of 
lime,  the  dried  salt  being  then  exported.  The  author 
describes  the  following  process  for  the  manufacture  of 
citrate  of  lime  from  the  juice  : — To  the  hot  juice,  a  creamy 
mixture  of  chalk  and  water  is  added  with  constant  stu-ring 
until  the  acid  is  neutralised.  The  insoluble  citrate  thus 
produced  subsides  at  once,  and  the  clear,  supernatant 
liquor  is  run  off  ;  the  citrate  is  washed  with  hot  water 
several  times  (in  order  to  remove  gummy  substances), 
and  then  filtered  to  remove  as  much  of  the  water  as 
possible.  The  salt  is  dried  at  150°— 200°  F.  (or  even 
up  to  250°  F.)  in  a  chamber  in  which  there  is  good  air 
circulation.  The  citrate,  thus  prepared,  is  a  wliite  powder, 
free  from  hard  lumps ;  it  should  contain  over  60  per 
cent,  of  citiic  acid.  The  chalk  employed  for  neutralisation 
must  be  free  from  magnesium  salts  and  from  more  than 
traces  of  iron,  alumina,  and  phosphates.  The  chalk 
may  be  replaced  in  part  by  slaked  lime  ;  if  this  is  done, 
the  lime  should  be  added  first  (sufficient  to  neutralise, 
say,  9/10  of  the  citric  acid),  the  process  being  finished 
with  chalk  ;  the  use  of  lime  alone  is  not  advisable,  since 
impurities  are  thereby  precipitated.  The  maniifacture  of 
citrate  of  lime  requires  more  skill  and  is  probably  more 
expensive  than  the  concentration  of  lime  juice.  The 
process  presents  the  following  advantages,  however  : — 
The  great  loss  of  citric  acid,  which  occurs  in  boiling  down 
the  juice,  is  avoided.  A  superior  product  is  obtained. 
The  salt  can  be  stored  without  loss.  (See  also  this  J., 
1902,  442.)— L.  E. 

Carbon   dioxide  ;    Reduction  of to  formaldehyde   in 

aqveoits  solntion.     H.  J.  H.  Fenton.     Chem.  Soc.  Proc, 
1907,  23,  83—84. 

The  author  finds  that  l)y  the  action  of  metallic  magnesium 
under  appropriate  conditions,  on  an  aqueous  solution  of 
carbon  dioxide,  recognisable  quantities  of  formaldehyde 
can  be  obtained,  and  that  the  amounts  are  considerably 
increased  if  weak  bases,  such  as  ammonia,  aniline, 
phenylhydrazine  or  aluminium  hydroxide,  are  also 
present.  Further,  it  is  found  that  formic  acid  may 
readily  be  reduced,  in  part  at  any  rate,  to  formaldehyde 
by  the  action  of  magnesium,  so  that  the  desired  reduction 
of  carbon  dioxide  may  be  effected  also  in  two  stages,  with 
formic  acid  as  the  intermediate  product. 

Cerium  salts  ;    New .     G.  T.  Morgan  and  E.  Cohen. 

Chem.  Soc.  Proc,  1907,  23,  74. 

Although  in  many  cases  the  cerous  salts  of  carboxylic 
acids,  such  as  the  cinnamate,  are  insoluble,  uncrystallisable 
substances,  it  has  now  been  shown  that  the  aromatic 
sulphonates  of  this  element  are  usually  soluble,  crystalline 
compounds  resembling  the  thorium  sulphonates  previously 
described  by  one  of  the  authors  (Chem.  Soc.  J.,  Abstr., 
1904,  i.,  892).  A  representative  series  of  these  cerous 
sulphonates  has  been  prepared  together  with  several  other 
salts  of  inorganic  and  organic  acids.  F.  13.  Power  called 
attention    to  the  formula  of    cerium  oxalate,  which  the 


authors  had  referred  to  as  being  060(0204)3,91120,  and 
stated  that  an  investigation  of  this  salt,  conducted  some 
years  ago  by  F.  Shedden  and  himself  (this  J.,  1900,  636), 
had  conclusively  shown  that  it  contains  10  mols.  of  water. 
It  was  thus  perfectly  analogous  in  composition  to  the 
oxalates  of  lanthanum  and  didymium,  which  may  be 
represented  by  the  general  formula,  R"'2(C2O4)3,10H2O. 

Mercuric  oxijchloride  ;    A  new .     J.  T.  Hewitt. 

Chem.  Soc.  Proc,  1907,  23,   10. 

On  allowing  solutions  of  sodium  hydroxide  and  mercuric 
chloride  in  sodium  chloride  to  diffuse  into  one  another, 
a  layer  of  sodium  chloride  solution  of  intermediate  density 
being  interposed,  very  dark  red  crystals  having  the 
formula,  Hg605Cl2,  are  deposited.  These  were  at  first 
considered  to  be  red  mercuric  oxide  or  mercuric  hydroxide, 
since  on  solution  in  hot  dilute  nitric  acid  and  addition  of 
silver  nitrate  solution  no  precipitate  was  obtained.  It 
has  now  been  found  that  if  a  silver  chloride  precipitate 
is  suspended  in  dilute  nitric  acid,  and  mercuric  oxide 
added,  not  only  is  the  latter  dissolved  but  also  the  silver 
chloride.  In  the  estimation  of  chlorine  in  the  oxychloride, 
the  latter  was  dissolved  in  warm  dilute  sulphuric  acid, 
the  mercury  precipitated  with  sodium  hyposulphite, 
and  after  oxidation  of  the  excess  of  this  reagent  with  dilute 
nitric  acid,  the  chlorine  was  estimated  in  the  usual  way 
as  silver  chloride. 

Mercuric  acetate  in  glacial  acetic  acid  solution  ;•    Action 

of  ■ upon  unsaturated  fatty  acids.     A.  Leys.     XXIV.. 
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English  Patents. 

Isobornyl  esters ;  Manufacture  of  — — .  Chem.  Fabr. 
von  Heyden,  Radebeid,  Saxony.  Eng.  Pat.  24,830 
Nov.  5, '1906.     Under  Int.  Conv.,  Feb.  16,  1906. 

See  Addition  of  June  5,  1906,  to  Fr.  Pat.  365,814  of  1906 
this  J.,  1906,  1116.— T.F.  B. 

Colloidal  elements  ;    Process  for  the  production  of 

H.  Kuzel,  Baden,  Austria.     Eng.  Pat.  25,864,  Nov.  15 
1906.     Under  Int.  Conv.,  Dec.  12,  1905. 

See  Fr.»  Pat.  371,799  of  1906  ;  following  these.— T.  F.  B. 

United  States  Patents. 

Morphine  ;  Process  of  making  alkyl  ethers  of .     L.  H. 

Reuter,  New  York.     U.S.  Pat.  842,011,  Jan.  22,  1907. 

Anhydrous  morphine  dissolved  in  alcohol  is  treated  with 
an  anhydrous  alkylating  agent,  which  may  consist  of  methy  1 
oxalate  and  dimethyl  sulphate,  in  presence  of  an  anhydrous 
substance  containing  an  alkali  metal.  A  reducing  agent 
may  be  present  with  the  object  of  preventing  the  oxidation 
of  the  morphine.— J.  F.  B. 

Boric  acid  esters.  H.  Thron,  Assignor  to  Verein. 
Chininfabriken  Zimmer  und  Co.,  Frankfort,  Germany. 
U.S.  Pat.  841,738,  Jan.  22,  1907. 

See  Eng.  Pat.  11.574  of  1906  ;  this  J.,  1907,  113.— T.  F.  B 

Vanillin ';     Process    of    making .      E.    L.    Froger- 

Delapierre,    Courbevoie,   France.     U.S.    Pat.    841,957, 
Jan.  22,  1907. 

See  Eng.  Pat.  4909  of  1902  ;   this  J.,  1903,  439.— T.  F.  B. 

Iodine  preparation ';    Organic  .     E.   Fischer,   Berlin. 

U.S.  Pat.  842,140,  Jan.  22,   1907. 

See  Ft.  Pat.  362,370  of  1906  ;  this  J.,  1906,  714.— T.  F.  B. 

Acetylene    carbonic    acid    derivative.     C.    Moureu,    Paris. 
U.S.   Pats.   843,289  and  843,290,  Feb.   5,   1907. 

See  Eng.  Pat.  8787  of  1902  ;   this  J.,  1903,  547.— T.  F.  B. 

Alcohols  and  fatty  acid  ;   Process  of  effecting  a  combination 

between   selected  members  of  the .     E.    Twitchell, 

Wyoming.     U.S.  Pat.  844,426,  Feb.  19,  1907. 

SEEFr.  Pat.  371,689  of  1906;  following  these.— T.  F.  B. 
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Frxnch  Patbnts. 

AtninoUnzoic   acid   alkamine   ti^rrs   [amino-alcohols]   and 

thiir  denixUitvs  :    PnKfun  of  viitlrimj .     Faibwcrke 

vorm.  Meister.  Lucius,  uiui  l^riining.  First  Addition, 
dated  Jan.  22,  190G.  to  Fr.  Pat.  3(51,734,  Aug.  31,  1905. 
(See  Eng.  Pat.  17.1(>2  of  1905;  this  J.,  1900,  GOT.) 
In  the  present  addition  to  the  main  patent  a  more  detailed 
description  of  a  methixl  of  preparing  the  compounds 
claimed  is  given,  and  also  a  slight  mo<lilication  of  the 
claims.  According  to  the  modiliod  claim,  the  methods 
include  the  combination  of  aminobenzoic  acids  or  alkyl- 
aminobenzoic  acids  with  alkamines  according  to  kuOTTi 
methotls,  and  also  heating  aminobenzoic  or  alkylamino- 
benzoic  esters  of  halogcnated  alcohols  with  ammonia 
or  primary  or  secondary  amines. — A.  S. 

Aminoacid   alcohciL<i   and  their  derivatives;    Preparation 

of  .     Sec.  anon,  des  Etab.  Poulenc  Frcres  and  E. 

Foumeau.  Fr.  Pat.  371,S0S,  Feb.  1,  1906. 
Pkocesses  are  described  for  the  preparation  of  an  aminoacid 
alcohol  of  the  formula.  (CH3),N.CH,.C(CH3)(OH)COOH, 
or  its  ester,  (CH3)oN.CHo.CXCH3)(OH)COOR,  and  of 
the  derivative,  (CH3l.,N.CHo.C(CH3)(ORi)COOR.  where 
R,  is  an  acid  residue  such  as  C'sHsCO.  Amongst  examples, 
the  interaction  of  chlorodimethoxyacetic  acid  and  di- 
methylamine  is  given. — F.  Shdn. 

p-Iodoguaiacol  r    Production   of  colourless  and  crystalline 

..     E.  TassUlv  and  J.  l^roide.     Fr.  Pat.  371,982, 

Feb.   6,    1906. 
Cbyst.alixse      p-iodoguaiacol,      C6H3.0CH3.0H.I(2:1:4), 
can  be  produced  by  the  interaction  of  an  acyl  derivative 
of  gnaiacol,  such  as  acetyl-guaiacol,  iodine,  and  mercuric 
oxide,  in  the  presence  of"  a  dehydrating  agent. — F.  Shdn. 

Falty  acids  ;    Combination  of  slightly  volatile  compounds, 

containing  alcoholic  hydroxyl,  tcith .     E.  Twitchell. 

Fr.  Pat.  371,689,  Nov.  20,  1906. 
A  SLIGHTLY  volatile  alcohol  such  as  glycerol  can  be  made 
to  combine  w  ith  a  fatty  acid  in  the  presence  of  a  small 
quantity  of  a  fatty  sulpho-acid  at  a  temperature  high 
enoueh  to  evaporate  the  water  formed  by  the  reaction. 

— F.  Shdn. 

Colloidal  dement*  r    Process  for  the  preparation  of . 

H.   Koiel.     Fr.  Pat.  371.799,   Nov.   26,   1906.     Under 

Int.  Con  v.,  Dec.  12,  1905. 
The  patent  relates  to  the  preparation  of  colloidal  solutions, 
in  water  or  other  liquid,  of  elements  of  high  melting  point, 
«uch  as  chromium,  manganese,  molybdenum,  uranium, 
tongaten,  vanadium,  tantalum,  niobium,  titanium,  boron, 
■flicoD,  thorium,  zirconium,  platinum,  osmium,  and 
indinm.  The  element  is  first  brought  to  a  fine  state  of 
division  by  grinding  and  sifting,  &c.,  or  by  cathodic 
disintegration,  and  is  then  converted  into  the  colloidal 
state  bv  rejjeated  alternate  treatments  for  long  periods 
with  dilute  acid  solutions  and  dilute  alkaline  or  neutral 
solutions,  under  the  influence  of  moderate  heat  and  violent 
•Station.  After  each  treatment  the  material  is  washed 
with  distillerl  water  or  other  solvent  until  completely 
free  from  the  reagent  emjjloyed. — A.  S. 

German  Patents. 

Anthraquinrme  derivatives  7    Process  for  preparing  . 

F.  Raver  und  Co.     Ger.  Pat.   171,293,  July  31,   1904. 
IV'.,  j>a^e  406. 

Arylardkraniiic  acids  ;     Process  for  preparing 


Goldberg  and  F.  Ullmann. 
190.'] 


Ger.  Pat.  173,523,  Feb.  21, 


Arylanthramlic  acids  are  obtained  by  the  interaction 
of  anthranilic  arid  anfl  bromol>enzene  or  one  of  its  p-sub- 
rtitation  derivatives,  or  a-bromonaphthalene,  in  presence 
of  copper.—  'f    F.  B. 

Quinol  and  it»  chloro-derivatives  ;    Process  for  preparing 

thirt-derivaticfg    of    .     Badischc    Anilin    und    Soda 

Fabrik.     f;er.  Pat.  175,070,  May  26,  19f>:, 

A  i>-ginN05E  or  a  chloro-derivative  thereof  is  treat<;d 
with  compounds  of  the  forranla,  HSR,  where  R  represents 


an  acid  radical  (the  action  of  thiosulphuric  acid  on  benzo- 
quinone  is  excepted,  being  claimed  in  Ger.  Pat.  120,560) ; 
compounds  of  the  formula,  C6H3(OH)2SR,  arc  obtained  ; 
oxidation  of  these  furnishes  the  corresponding  quinone, 
which  can  be  further  treated  with  the  sulphur  compound. 
The  thio-derivatives  can  be  converted  to  the  mercaptans 
and  thence  to  the  disulphides  by  saponification  or 
reduction  ;  the  latter  react  further  with  quinone  to  form 
the  diqninolsulphide. — T.  F.  1>. 

Hydroxyhenzoic    acids    from    the    corresponding    cresols ; 

Process  for   preparing .     P.    Friedlander   and    0. 

Low-Beer.     Ger.  Pat.  170,230,  May  27,  1905. 

Cresols  can  be  converted  into  the  corresponding  car- 
boxylic  acids  by  heating  to  a  high  temperature  with 
metallic  oxides  or  peroxides,  in  presence  of  excess  of 
alkali ;  suitable  oxides  are  manganese  peroxide,  lead 
peroxide,  ferric  oxide,  and  cupric  oxide. — T.  F.  B. 

Anethol  oxide  and  isosafrol  oxide  ;    Process  for  preparing 
.     P.  Horing.     Ger.  Pat.  174,496,  June  9,  1905. 

The  oxides  of  anethol  and  isosafrol  are  obtained  by  the 
action  of  alkali  on  the  hydroxvhalogen  compounds  of 
the  ethers,  of  the  formula  R.CH(0H)CHX.CH3,  where 
X  represents  a  halogen,  and  R  the  radical,  CH3O.C6H4.  or 
CH2O0  :  CgHs.  ;  these  may  be  replaced  by  their  esters 
with  fatty  or  aromatic  acids.  The  above  hydroxyhalogen 
compounds  ai'e  obtained  by  heating  the  dihalogen  com- 
pounds with  aqueous  acetone,  in  presence  of  pieces  of 
marble,  whilst  their  esters  are  produced  by  the  action  of 
alkali  salts  of  carboxylic  acids  on  the  dibromides  of  the 
requisite   propenylphenol   ethers. — T.  F.  B. 

Sulphinic  acids  ;    Process  for  preparing  aromatic . 

KnoU  und  Co.     Ger.  Pat.  171,789,  Sept.  16,  1905. 

AROJLA.TIC  compounds  are  agitated  with  aluminium 
chloride,  and  sulphur  dioxide  and  hydrogen  chloride  are 
passed  simultaneously  through  the  mixture,  which  is 
kept  cold  during  the  reaction  ;  the  aluminium  salt  of 
the  sulphinic  acid  is  diluted  with  water,  decomposed  by 
an  alkali,  and  the  concentrated  solution  precipitated  by 
acid.— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

{Continued  from  page  344.) 

Photographic  image  ;    Properties  of  the  latent .     E. 

Demole.     Compt.  rend.,  1907,  144,  505—567. 

The  treatment  of  an  exposed  photographic  plate  with  a 
mild  oxidising  agent,  e.g.,  a  1  per  cent,  solution  of  potas- 
sium ferricyanide,  has  the  effect,  on  subsequent  develop- 
ment in  red  light,  of  correcting  any  ill-etfects  of  over- 
exposure. If  the  same  plate  be  developed  in  white 
[candle]  light  the  image  is  reversed,  and  the  reversal  is 
sharper  the  greater  the  over-exposure.  But  with  very- 
prolonged  exposures,  a  reversal  of  the  reversal  takes 
place  on  development  in  white  light.  For  instance,  a 
Lumiere  plate  exposed  behind  a  negative  for  one  second 
gave  a  good  positive  when  developed  in  red  light.  With 
exposures  ranging  from  1  to  170  seconds,  followed  by 
oxidation  and  development  in  white  light,  the  results 
were  negatives.  When  exposed  for  three  minutes,  a 
positive  showed  at  first  which  changed  into  a  negative 
on  full  development.  With  seven  minutes'  exposure 
a  constant  positive  was  obtained  but  with  "  foggy  whites  " ; 
finally  with  fourteen  minutes'  exposure  a  constant  and 
vigorous  positive  was  obtained  on  development  in  white 
light.  The  author  suggests  that  if  the  "  latent  image  " 
be  silver  sub-bromide,  AggBr,  this  is  oxidised  by  the 
treatment   to   silver    hypobromite  :  — 

4Ag2Br  +  4H2O  +  3O2  =  4AgOBr  -t-4AgOH  -I-  2H2O. 

The  hypobromite  would  be  reduced  with  difficulty  by  the 
developer  alone,  thus  correcting  over-exposure.  It  would 
be  reduced  under  the  combined  action  of  the  developer 
and  actinic  light,  but  less  rapidly  than  the  surrounding 
silver    bromide    which    had    not    been    affected    by    the 
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oxidation.     Thus  the  latent  image  would  be  stable  and 
the  rest  unstable,  so  that  the  image  would  be  reversed. 

—J.  F.  B. 

Photographic    processes ';     Theory   of .     ///.     S.    E. 

Sheppard  and  C.  E.  K.  Mees.     Roy.  Soc.  Proc,  1907, 

A,  78,  461—472. 
The  authors  summarise  the  conclusions  of  their  work  on 
photographic  processes  as  follows  : — Riptning  is  due  both 
to  the  formation  of  resonating  systems  in  the  emulsion, 
and  to  the  formation  of  a  reduction  product  intermediate 
between  the  silver  halide  and  the  half-halide,  Ag2X ; 
the  gelatin  is  of  value  in  forming  resonators,  and  in 
assisting  in  the  reduction.  In  exposure,  light  is  absorbed 
and  electrons  set  free,  the  halide  being  ionised ;  the 
gelatin  conserves  the  electrons.  The  ionisation  assists 
the  reduction,  which  probably  results  in  formation  of  the 
silver  half-halide  in  solid  solution  ;  the  gelatin  possibly 
combines  with  the  free  halogen.  Destruction  of  the 
latent  image  may  be  due  to  (a)  free  halogen  during  and 
after  exposure  ;  (h)  desensitisers  during  exposure  (cupric, 
mercuric,  ferric,  and  uranium  salts)  ;  (c)  oxidising  agents 
(e.g.,  chromic  acid)  after  exposure,  when  halogen  may 
possibly  be  released  from  the  gelatin  ;  (d)  reversal  of 
either  reaction  by  the  halogen.  Development  consists  of 
reduction  of  the  subhalide  to  metallic  silver,  and  the 
deposition  of  further  silver  on  the  sUver  germs ;  the 
gelatin  acta  as  a  filter  against  germs,  and  thus  prevents 
fogging.  Fixation  has  been  previously  discussed  (this  J., 
1906,  654).— T.  F.  B. 

English  Patent. 

Silver  pictures  ;  Process  for  converting into  picturex 

in  higher  oxides  of  manganese,  and  for  toning  silver 
pictures,  and  baths  therefor.  Neue  Photographische 
Ges.,  Steglitz,  Germany.  Eng.  Pat.  21,584,  Sept.  29, 
1906.     Under  Int.  Con  v.,  Oct.  12,  1905. 

See  Additions  to  Fr.  Pats.  345,033  and  345,583  of  1904  ; 
this  J.,  1907,  280.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,    &c. 

(Continued  from  page  344.) 
United  States  Patents. 

Nitroglycerin ;     Manufacture    of .     F.    L.    Nathan, 

J.  M.  Thomson,  W.  Rintoul,  and  A.  Scott,  Waltham 
Abbey.     U.S.  Pat.  841,886,  Jan.  22,  1907. 

See  Fr.  Pat.  366,593  of  1906  ;  this  J.,  1906,  1068.— T.  F.  B. 

Explosive ;     Waterjnoof    metallic •.     T.    A.    Bayliss, 

King's  Norton,  and  H.  W.  Brownsdon,  London.  U.S. 
Pat.  845,678,  Feb.  26,  1907. 

See  Eng.  Pat.  23,366  of  1904  ;  this  J.,  1905,  1084.— T.  F.  B. 

French  Patent. 


.     Soc.    Anon.    Fabbriche 

Fr.    Pat.    371,535,    Nov.    16, 


Match    paste ;     Hygienic 

Riunite   di    Fiammiferi. 

1906. 
The  composition  consists  of  : — Solid  hydrogen  phosphide, 
P4H2,  (10  parts),  zinc    oxide  (10),   powdered    glass  (10), 
potassium  chlorate  (20^,  gum  (15),  and  water  (20  parts). 

— G.  W.  McD. 


XXIII.— ANALYTICAL    CHEMISTRY. 

(Continued  from  page  348.) 

APPARATUS. 

Melting-points  ;  Apparatus  for  determining .  J.  Thiele. 

Ber.,  1907,  40,  996—997. 
The  figure  shows  the  apparatus  ;  the  vertical  tube  is  about 
12  cm.  long  and  2  cm.  in  diameter,  and  the  bent  connection 
about  1  cm.  in  diameter.     The  tube  is  filled  with  sulphuric 


acid  above  the  upper  communication,  and  heat  is  applied 
at  the  outer  bend.  The  resulting  circulation  of  the  acid 
raises  the  temperature  in  the  wide  tube,  (in  which  are 
placed  the  thermometer  and  the  capillary  containing  the 
substance),  with  great  regularity,  and  at  a  rate  which  can 
be  regulated  to  a  nicetv  bv  regulating  the  heating  at  the 
bend.— J.  T.  D. 

Methane  ;  Determination  of in  fire-damp.    N.  Grehant. 

Compt.  rend.,  1907,  144.  555—556. 
For  the  determination  of  methane,  the  priacipal  con- 
stituent of  fire-damp,  the  author  employs  an  apparatus 
which  he  calls  a  "  eudiometre-grisoumetre,"  consisting 
of  a  cylindrical  bulb  of  50  c.c.  capacity,  terminating  in 
a  narrow  graduated  tube  on  which  the  observations  are 
made.  The  gaseous  mixture  (methane  and  air)  is  ignited 
by  passing  an  electric  current  through  a  platinum  spiral 
introduced  up  the  tube  over  water,  until  it  reaches  the 
centre  of  the  bulb.  The  ignition  produced  by  the  first 
passage  of  the  current  results  in  a  very  incomplete  com- 
bustion. In  order  to  obtain  correct  results  with  dilute 
mixtures  (e.g.,  air  from  coal  mines)  it  is  necessary  to  pass 
the  current  200  times,  and  to  bring  the  platinum  spiral 
to  a  white  heat.  With  ordinary  long  eudiometer  tubes, 
the  difficulty  of  inducing  complete  combustion  is  very 
much  greater.  The  ignition-spiral  is  withdrawn^,  and  the 
carbon  dioxide  is  absorbed  by  potassium  hj'droxide 
solution.— J.  F.  B. 

INORGANIC— QUANTIT  ATI  VE. 

Zinc  ;  Influence  of  iron  and  manganese  on  the  determination 

of .     M.    Huybrechts.      Bull.    Soc.    Chim.    Belg., 

1907,  21,  121—127. 
When  zinc  is  determined  volumetrically  by  the  sodium 
sulphide  method,  low  results  are  obtained  if  iron  or 
manganese  have  been  removed  by  previous  precipitation. 
Even  a  double  precipitation  of  these  metals  is  insufiicient 
to  prevent  loss  of  zinc.  Good  results  are,  however, 
obtained  by  adding  iron  and  manganese  to  the  standard 
solution  of  zinc  used,  in  amounts  equal  to  those  present 
in  the  solution  to  be  examined. — F.  Sodn. 

Sulphides  ';  Conditions   of   precipitation   of   metallic . 

M.  Padoa  and  L.  Cambi.  Atti  R.  Accad.  dei  feincei 
Roma,  1906  [5],  15,  IL,  787—796  ;  Chem.  Zentr.,  1907, 
1,  933—934.  (See  this  J.,  1906,  138.) 
The  authors  have  determined  the  pressure  of  hydrogen 
sulphide  required  to  produce  precipitates  of  metallic 
sulphides  in  solutions  containing  varying  quantities  of 
metallic  salts  and  acids.  The  pressures  employed  ranged 
from  15  mm.  to  9  atmospheres,  and  the  salts  examined 
were  cadmium  and  zinc  chlorides,  and  zinc  and  ferrous 
sulphates.  In  neutral  solutions  of  cadmium  chloride, 
a  precipitate  is  produced  by  a  pressure  of  hydrogen  sulphide 
of  15  mm.  ;  in  solutions  of  zinc  salts,  a  higher  pressure  is 
required.  In  a  neutral  iV/10  solution  of  ferrous  sulphate, 
a  precipitate  is  produced  by  hydrogen  sulphide  at  a 
pressure  of  200—300  mm.,  but  in  acid  solutions  higher 
pressures  are  required,  according  to  the  concentration 
of  the  acid,  viz.,  lV/250,  nearly  1  atmosphere  ;  N/200, 
2-7  atmospheres  ;  .V/100,  5-5  atmospheres  ;  and  in  .V/50 
acid  solutions,  9-2  atmospher-js.  Incidentally  it  is  pointed 
out  that  the  solubility  of  nickel  and  cobalt  sulphides, 
which  is  frequently  quite  lost  sight  of,  stands  between 
that  of  zinc  sulphide  and  that  of  ferrous  sulphide.— A.  S. 
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Nitromt  add  in  dythouae  water ;  [Dettrmination  of ]. 

EL  RisteDpart.     V.,  page  405. 

Ferrous  oxide  ;  Reduction  of fei/  hydrogen  and  carbon 

monojride.     W.    Wyss.     X.,    page    412. 

Zinc  sulfJuUe  :  Ikiermination  of  in  roamed  blende. 

H.  Pouiinerenke.     X.,  page  414. 

Attojfs  rich  in  chromium  ;  Elect rochcmiccd  analysis  of . 

G.  GaUo.     XLfi.,  page  418. 

Superpkosphatea ;     Deterviination   of  free   acid   in . 

J.  van  Dormael.     XV.,  page  424 

Manganese   in  drinking  n-aier  ;     Determination   of . 

H.  NoU.     XVIII5.,  page  429, 

ORGANIC— QUALIT  AT  I VE. 

Mannitol  ;    Test  for  puritt/  of .     0.  Carletti.     XVI., 

page  425. 

Sareina ;      Detection     of     .     W.      Bettges.     XVII., 

page  427. 

Camphor,  synthetic  ;    Tests  for .     A.  Ba.selli.     XX., 

page  431. 

Ytronal  [Dieihylmalonylurea] ;     Characters  and   reactions 
of .     P.  Lemaire.     XX.,  page  432. 


Chloral ;     New    reaction    for    — 
page  433. 


E.    Covelli.     XX., 


ORG  A  NIC—Q  U  ANT  IT  A  TI  VE. 

Turpentine  or  abietic  acid  ;    New  method  for  the  deter- 
mination of  crude in  resins  of  different  kinds,  oil- 

or  copal-varnishes,  pitch,  and  paper.  H.  Rebs.  Pro- 
tokoll  1.  Sitzg.  d.  Komm.  z.  Bekampf.  v.  Miss-stand, 
in  d.  Herst,  &c.,  v.  Farben  u.  Malmaterialien  m  Niiinberg, 
1906,  35—36.     Chem.  Zentr.,  1907,  1,  997—998. 

Ten  grms.  of  the  substance  under  examination  are  heated 
with  20 — 26  c.c.  of  10  per  cent,  alcoholic  potassium 
hydroxide  solution  for  a  quarter  of  an  hour  on  the  water- 
bath  under  a  reflux  condenser,  the  resulting  soap  is 
decomposed  with  dilute  hydrochloric  acid,  and  the 
separated  resin  is  filtered  ofl,  washed  with  cold  water,  and 
dried.  It  is  then  powdered  and  extracted  with  about 
50  c.c.  of  hot  petroleum  ether.  From  the  .solution,  the 
abietic  acid  is  precipitated  with  ammonia,  filtered  off, 
dried  on  the  water-bath,  and  the  ammonia  expelled  by 
gentle  heating.  The  residue  represents  the  amount  of 
crude  turpentine. — A.  S. 

Paraffin  ;   DetermiruUion  of in  ozokerite  and  ceresin. 

J.  Marcusson  and  H.  Schliiter.     III.,  page  401. 

Caoutchouc  ;    Nitrosites  of  ,  and  their  application  in 

the  analysis  of  raw  rvhbcr  and  rubber  goods.  II.  P. 
Alemnder.     XIIIC,  page  422. 

Cateehol-tannins  in  sumach  ;    Determination  of .     M. 

NierenBtein  and  T.  A.  Webster.     XIV.,  page  423. 

Antipyriru ;    Quantitative  determination  of .     J.    D. 

Riedel.     XX.,  page  432. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

{Continued  from  page  348.) 

Magnetic  compouTids  of  nonmagnetic  elements.  E. 
\Vedckind.  Ber.  deutuch.  {thysik.  Ces.,  1906,  4, 
412—416.  Chem.  Zentr.,  \'J<)~,  1,  936—937. 
No5-iiAGsmc  manganic  ar.v;nide,  MnAs,  is  converted, 
on  heating,  into  the  magnetic  compound,  MngAs. 
Magnetic  and  non-magnetic  mangancHe  phosphides  are 
alflo  known.  Manganese  carbide,  MJI3C,  prepared  in  the 
electric  furnace,  is  magnetic,  whilst  the  silicide,  MugSi, 
u    noD-magnetic.     Manganeito     bismuthide     is    strongly 


magnetic,  although  bismuth  is  a  typical  diamagnetic 
element.  Of  the  manganese  nitrides,  MngNo  and  MnsNg, 
prepared  in  the  combustion  furnace,  are  non-magnetic, 
whilst  another  nitride,  (Mn7N2V),  is  magnetic  only  when 
it  has  been  heated  to  the  temperature  of  the  oxj'hydrugen 
blast  llame,  and  when  ammonia  and  not  nitrogen  has 
becii  used  in  its  preparation.  The  magnetic  properties 
of  manganese  sulphide  are  improved  by  heating. 
Anhydrous  manganous  iodide  is  magnetic.  Aqueous 
solutions  of  manganous  salts  possess  greater  magnetic 
susceptibility  than  solutions  of  ferric  salts. — A.  S. 

Argon  ;    Preparation  of from  air  by  means  of  calcium 

carbide.     F.  Fischer.     Ber.,  1907,  40,  1110—1111. 

A  COMMERCIAL  calcium  carbide  mixture  containing  10  per 
cent,  of  calcium  chloride  is  heated  in  a  thick-walled  iron 
tube  in  a  combustion  furnace  to  800°  C,  and  exhausted, 
till  gas  ceases  to  be  evolved.  Dry  purified  air  (or  nitrogen) 
is  then  caused  to  pass  through  the  tube,  the  process  being  if 
necessary  repeated  (with  intermediate  passage  through 
drying  and  purifying  tubes)  till  all  oxygen  and  nitrogen 
are  absorbed.  The  oxygen  forms  with  the  calcium 
carbide  lime  and  carbon ;  the  nitrogen  cyanamide  and 
carbon  ;    the  remaining  gas  is  crude  argon. — J.  T.  D. 

Radium  and  its  transformation  products  ;  Effect  of  tem- 
perature on  the  activity  of .     H.  L.  Bronson.     Rov. 

Soc.  Proc,  1907,  A,  78,  494—500. 

CuKiE  and  Danne  have  shown  that  the  rate  of  transforma- 
tion of  the  active  deposit  from  radium  was  apparently 
permanently  increased  after  it  had  been  submitted  to 
temperatiires  above  800°  C.  This  has  been  explained  by 
the  author  (this  J.,  1906,  140),  but  Makower  has  recently 
stated  that  the  rate  of  decay  of  radium  C  is  undoubtedly 
affected  by  high  temperatures,  a  result  which  can  be 
explained  on  the  assumption  of  the  volatilisation  of 
radmm  C.  The  author  now  gives  the  results  of  experi- 
ments, which  show  no  evidence  whatever  of  any  change 
in  the  activity  of  the  transformation  products  of  radium 
when  they  are  subjected  to  temperatures  between  -  180°  and 
1600°  C.  ;  any  change  which  does  take  place  must  be  very 
small — less  than  1  per  cent. — for  the  emanation  of 
radium  B  between  -  180°  and  1500°  C,  and  for  radium  C, 
between  -  180°  and  1600°  C— T.  F.  B. 

Mercuric  acetate  in  glacial  acetic  acid  solution ;  Action  of 

upon  unsaturated  fatty  acids.     A.  Levs.     Bull.  Soc. 

Chim.,  1907,  I.,  262—268. 

In  a  former  communication  (this  J.,  1905,  558)  the  author 
described  the  reactions  given  by  certain  substances 
containing  ethylene  bonds  with  a  solution  of  mercuric 
acetate  in  glacial  acetic  acid.  He  now  gives  the  results 
of  further  experiments  upon  fatty  and  other  acids,  1  grm. 
of  the  substance  being  heated,  in  each  case,  for  15  minutes 
under  a  reflux  condenser  with  50  c.c.  of  the  reagent 
prepared  in  the  same  way  as  before.  In  the  case  of 
unsaturated  fatty  acids  (crotonic,  oleic,  elaidic,  and 
"  linoleic "  acids)  there  is  an  abundant  separation  of 
mercurous  acetate.  The  unsaturated  dibasic  acid, 
fumaric  acid,  gives  only  a  precipitate  of  mercuric  fumarate 
on  cooling,  whilst  the  isomeric  maleic  acid  gives  no 
precipitate,  though  a  mercurous  salt  can  be  detected  in  the 
solution.  Saturated  fatty  acids  (butyric,  lauric,  palmitic, 
stearic  acids,  &c.)  either  give  no  precipitate  or  are  them- 
selves throivn  down  as  the  respective  mercuric  salts ; 
whilst  monobasic  acids  containing  hydroxyl  groups 
(e.g.,  lactic  j.nd  glyceric  acids)  give  no  precipitate.  Dibasic 
saturated  ac  ids  behave  differently  with  the  reagent.  Thus, 
oxalic  acid  is  precipitated  as  mercuric  oxalate,  whilst 
succinic  acid  gives  a  deposit  of  mercurous  acetate.  In  the 
case  of  dibasic  acids  containing  hydroxyl  groups  (tartronic, 
malic,  tartaric  acids),  the  precipitation  follows  the  general 
rule.  A\'heii  an  unsaturated  fatty  acid,  or  its  glyceride, 
gives  a  dejtosit  of  mercurous  acetate,  there  is  a  simul- 
taneous fixation  of  mercury  at  the  ethylene  bond.  The 
compound  thus  formed  of  olein  with  mercuiy  is  a  brown 
Byruj),  which  on  exposure  to  the  air  becomes  coated  with 
a  fine  layer  of  mercury.  If  it  be  dissolved  in  benzene,  and 
a  few  dropt.  of  an  alcoholic  solution  of  stannous  chloride 
added,  ther  ;  is  an  immediate  bla<^;k  precipitate  of  mercury. 
Prolonged  boiling  of  the  olein  with  the  mercuric  acetate 
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solution  has  the  effect  of  causing  the  "  mercurised  "  olein 
to  solidif}',  soon  after  separation,  into  a  mass  of  semi- 
transparent  crystals.  These  melt  to  a  brown  liquid  when 
heated,  and  recrystallise  on  cooling.  Olein  saturated  with 
mercury  gives  a  brilliant  yellow  coloration  with  nitric  acid, 
apparently  identical  with  that  obtained  in  Poutet's  reaction. 
For  the  determination  of  the  mercury  in  these  compounds, 
the  volumetric  method  of  Deniges  (this  J.,  1896,  678) 
is  recommended,  the  mercury  being  first  brought  into 
aqueous  solution  as  follows  :  The  solution  of  the  substance 
in  chloroform  is  treated  with  an  excess  of  an  alcoholic 
solution  of  iodine,  which  displaces  the  whole  of  the  mercury 
After  about  an  hour,  a  solution  of  potassium  iodide  is 
added,  followed  by  a  slight  excess  of  sodium  thiosulphate 
to  decolorise  the  liquid,  the  whole  transferred  to  a  separat- 
ing funnel,  and  the  chloroform  layer  withdrawn.  The 
aqueous  solution  is  then  concentrated  on  the  water-bath, 
cautiously  treated  with  aqua  regia,  and  evaporated  nearly 
to  drvness,  after  which  the  directions  of  Denigos  {loc.  cit.) 
are  followed. — C.  A.  M. 

Amygdalin ;  Hijdroli/sis  of by  acids.     R.  J.  Caldwell 

and  S.  L.  Courtauld.     Chem.  Soc.  Proc,  1907,  23,  71. 

With  the  object  of  obtaining  further  evidence  as  to  the 
constitution  of  amygdalin,  the  authors  have  systematically 
studied  the  action  of  acids  in  comparison  with  that  of 
enzymes  on  this  "  bioside."  The  results  show  that, 
although  amygdalin  is  ultimately  resolved  by  acids  into 
hydrogen  cyanide,  benzaldehyde,  and  two  molecular  pro- 
portions of  dextrose,  the  separation  of  the  dextrose  is 
effected  in  two  stages.  The  hydrolysis  of  the  biose  section  of 
the  molecule  proceeds  only  at  about  one-sixth  of  the  rate  at 
which  maltose  is  hydrolysed  under  like  conditions.  By 
carefully  hydrolysing  amygdalin  by  means  of  a  normal 
solution  of  hydrogen  chloride  at  60°,  the  authors  have 
prepared  the  mandelonitrile  glucoside  which  E.  Fischer 
obtained  by  subjecting  the  bioside  to  the  action  of  an 
extract  of  yeast ;  this  method  of  obtaining  the  gluco#de 
appears  to  be  in  some  respects  advantageous,  the  product 
being  more  easily  purified. — 

Prulaurasin.     Manddonilrile  qlucosides.     R.   J.   Caldwell 
and  S.  L.  Courtauld.     Chem.  Soc.  Proc,  1907,  23,71—72. 

Ix  order  to  ascertain  whether  the  glucoside  prepared  by 
hydrolysing  amygdalin  is  a  direct  product  or  one  which 
has  undergone  isomeric  change,  the  authors  have  subjected 
it  to  the  action  of  alkalis  ;  they  find  that  it  is  converted 
into  a  substance  identical  with  the  isomeric  substance 
prulaurasin,  isolated  by  Herissey  from  laurel  leaves. 
Fischer's  glucoside,  therefore,  bears  the  same  relation  to 
prulaurasin  as  amygdalin  bears  to  the  rsoamygdalin 
described  by  Dakin,  which  is  to  be  regarded  as  the  deriva- 
tive of  inactive  mandelonitrile,  amygdalin  and  Fischer's 
glucoside  being  derived  from  Z-mandelonitrile.  As  the 
rotatory  power  of  prulaurasin  is  intermediate  between 
that  of  Fischer's  glucoside  and  that  of  sambunigrin,  the 
second  isomeride  of  Fischer's  glucoside  recently  described 
by  Bourquelot  and  Danjou,  the  latter  must  be  regarded 
as  the  /3-glucoside  of  f/-mandelonitrile.  Characteristic 
acetyl  derivatives  have  been  prepared  from  amygdalin, 
tsoamygdalin,  Fischer's  glucoside,  and  prulaurasin. 

Amygdalin  ;  Hydroh/sis  of bi/  emuUin.     S.  J.  M.  Auld 

Chem.    Soc.    Proc,    1907,    23,    72. 

Although  amygdalin  is  generally  described  as  the  malto- 
side  of  benzaldehydecyanohydrin,  since  on  hydrolysis  it 
produces  two  molecules  of  dextrose,  it  is  probable  that 
the  biose  residue  is  an  unkno\\'n  a-/3-disaccharide,  capable 
of  hydrolysis  both  by  emulsin  andmaltase.  The  hydrolysis 
of  amygdalin  by  emulsin  may  proceed  in  three  ways, 
depending  on  the  mode  of  attachment  of  the  emulsin. 
Either  mandelonitrile  glucoside  and  dextrose  are  first 
produced  with  subsequent  hydrolysis  of  the  former,  or 
benzaldehydecyanohydrin  and  the  o-/3-disaccharride  are 
formed,  and  the  latter  then  resolves  into  two  molecules  of 
dextrose,  or,  lastly,  the  amygdalin  may  imdergo  fission 
into  the  three  components  by  direct  abstraction  of  the 
dextrose  residue  attached  to  the  benzaldehydecj-anohydrin 
molecule.  The  experiments  so  far  carried  out  indicate 
that  the  second  process  of  cleavage  is  the  true  one. 
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Brazil  ;    Export  trade  of  . 

Bd.  of  Trade  J.,  April  4,  1907. 

The  "  Brazilian  Review  "  publishes  the  following  statistics 
of  the  export  trade  of  Brazil  during  the  year  1906,  with 
comparative  figures  for  the  preceding  year  : — 


Quantity. 

Value. 

1905. 

1906. 

1905. 

1906. 

kilos. 

kilos. 

£ 

£ 

Carniiuba  wax  . 

1,896,757 

2,559,247 

207,818 

420,016 

Castor  seed    . . . 

2,645,775 

3,126,047 

24,017 

37,491 

Cotton   

24,081,753 

31,668,400 

1,157,714 

1,656,730 

Cotton  seed  . . . 

37,493,736 

30,903,888 

108,458 

122,034 

Flour,     manioc. 

or  cassava  . . 

5,276,146 
grms. 

6,644,103 
grms. 

77,859 

88,863 

Gold,  bar 

3,878,698 
kilos. 

4,547,940 
kilos. 

420,128 

492,656 

Herva-matte  . . 

41,119,930 

57,796,403 

1,236,550 

1,856,574 

Hides  and  skins 

29,027,396 
tons. 

35,044,764 
tons. 

1,851,584 

2,475,721 

Manganese 

224,377 
kilos. 

121,331 
kilos. 

332,827 

179,380 

Slonazite    sand 

4,437,290 

4,351,600 

100,038 

99,143 

Piassava    

1,287,943 

1,373,528 

37,875 

39,074 

Rubber    

35,392,611 

34,960,184 

14,415,771 

14,055,911 

Scrap  metal  . . . 

3,925,796 

6,104,107 

29,644 

42,983 

Sugar  

37,746,510 

84,948,346 

405,954 

606,217 

New  Books. 

The  Twentieth  Century  Book  of  Recipes,  Formulas, 
AND  Processes.  Containing  nearly  ten  thousand 
selected  Scientific,  Chemical,  Technical,  and  Household 
Recipes,  Formulas,  and  Processes  for  Use  in  the  Labora- 
tory, the  Ofiice,  the  Workshop,  and  in  the  Home. 
Edited  by  Gardner  D.  Hiscox,  M.E.,  Author  of 
"  Mechanical  Movements,  Powers,  and  Devices,"  "  Gas, 
Gasoline,  and  Oil  Engines,"  &c.  Crosby  Lockwood 
and  Son,  7,  Stationers'  Hall  Court,  London.  1907. 
Price  12s.  6d.  net.  The  Norman  W.  Henley  Publishing 
Compan}-,  New  York. 

8vo  volume,  containing  787  pages  of  subject  matter, 
arranged  after  the  fashion  of  a  technological  dictionary, 
and  with  illustrations. 

Commercial  Organic  Analysis.  A  Treatise  on  the 
Properties,  Modes  of  Assaying,  and  Pi'oximate  Analytical 
Examination  of  the  various  Organic  Chemicals  and 
Products  Employed  in  the  Arts,  Manufactures,  Medicine. 
&c.  With  Concise  Methods  for  the  Detection  and 
Determination  of  their  Impurities,  Adulterations,  and 
Products  of  Decomposition.  By  Alfred  H.  Allen, 
Past- President  of  the  Society  of  Public  Analysts,  Public 
Analyst  for  the  West  Riding  of  Yorkshire,  &c.  Third 
Edition,  re%vritten  and  revised.  Vol.  II. — Part  III. 
Acid  Derivatives  of  Phenols,  Aromatic  Acids,  Resins, 
and  Essential  Oils.  Revised  by  the  Author  and  Arnold 
R.  Tankard.  J.  and  A.  Chm-chill,  7,  Great  Marlborough 
Street,  London.     1907.     Price  20s. 

8vo  volume,  containing  533  pages  of  subject  matter,  and 
the  alphabetical  index.  The  subjects  treated  of  in  this 
volume  are  classified  under  the  following  heads : — 
I.  Aromatic  Acids. — (i.)  Sulphonated  Phenols  and  their 
Allies,  (ii.)  Benzoic  Acid  and  its  Derivatives,  (iii.) 
Cinnamic  Acid  and  its  Derivatives,  (iv.)  Salicylic  Acid 
and  its  Allies,  (v.)  Dihydroxybenzoic  Acids  and  their 
Allies,  (vi.)  Gallic  Acid  and  its  Allies,  (vii.)  Phthalio 
Acids.  II.  Resins. — (i.)  Chemical  Composition  of  Re.sins. 
(ii.)  General  Characters  of  Resin.s.  (iii.)  Resins.  (iv.)Oleo- 
resins  or  Tmpen tines,  (v.)  Gum-Resins.  III.  Volatile 
OR  Essential  Oils. — (i.)  Extraction  of  Essential  Oils, 
(ii.)  Classification,  (iii.)  General  Characters,  (iv.)  Analysis 
of  Essential  Oils,  (v.)  Constituents  of  E.ssential  Oils, 
(vi.)  Hydrocarbons  of  Essential  Oils,     fvii.)  Caoutchouc 
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and  Gutta-P^rcha.  (viii.)  Olefinic  Terpene  Alcohols  and 
Aldehydes  of  Essential  Oils,  (ix.)  Cyclic  Terpene  Alcohols 
of  Essential  Oils,  (x.)  Phenol.-i.  Phenolic  Ethers,  and 
Ketones  of  Essential  Oils.  (.\i.)  Ketones  of  Essential  Oils, 
(xii.)  Sulphuretted  Constituents  of  Essential  Oils,  (xiii.) 
Speci.il  Characters  of  Individual  Essential  Oils,  (xiv.) 
Terpeneless  Essential  Oils,  (xv.)  Table  of  all  the  better- 
kno\wi  Es.<ential  Oils. 

MoNOGRAPUiES  Industrielles — Apekvu  Economique, 
Technologique  E-r  Commercial.  XIV.  Industries 
DU  Papier.  Fabrication  et  Misc  en  (Euvre  du  Papier 
et  du  Carton.  lOxtiJ,  '200  pages.  (Office  de  Publicite 
J.  Lebegue  et  Cie.,  Rue  de  la  Madeleine  46,  Bruxelles.) 
1906. 

This  is  a  further  publication  by  the  Belgian  Goremment 
in  the  special  Department  under  the  ilinistry  of  Industry 
and  Labour.  Aji  illustration  of  the  works  at  Huy, 
belonging  to  the  Godin  Company,  serves  as  the  frontispiece. 
It  is  pointed  out  that,  according  to  the  census  of  1896. 
there  were  in  Belgium  21  paper  mills,  13  cardboard 
factories,  11  packing  paper  manufactories,  four  vegetable 
parchment  works,  and  three  wood  pulp  factories.  The 
present  report  deals  with  3S  of  these  establishments, 
employing  in  all  2675  workpeople,  conducted  by  private 
firms,  and  14  Hmited  companies  with  3297  workpeople, 
these  latter  being  among  the  largest  and  most  important 
concerns  of  this  kind  in  the  kingdom.  Complete  informa- 
tion is  furnished  concerning  the  methods  of  working,  the 
machinery  employed,  the  raw  materials,  and  the  fii:ished 
products,  with  illustrations  of  the  plant  and  of  the  mode 
of  carrying  out  the  various  operations. 


Patent  List. 

Where  m  complete  Speciflcation  accompanies  an  Application,  an 
aiterUk  l»  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
UODS  for  Patent*,  the  dates  of  Application,  and  (ii)  In  the  case  of 
Complete  Speciflcationa  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
infpectioD  at  the  Patent  OflBce  immediately,  and  to  opposition 
wiuin  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Appucations. 

7709.  Martini  and  Huneke.  Storage  and  transference 
of  inflammable  liquids.*     April  2. 

7759.  Carter.  Composition  for  treating  pipe  coverings. 
April  3. 

S253.  Koebcr's  Eisen-  und  Bronzcwerke.  Strainer  for 
filter  presses.     [Ger.  Appl,  Nov.  23,  1906.]*     April  9. 

8274.  Candv  Filter  Co.,  Ltd.,  and  Candv.  Filters. 
April  9. 

8317.  Mayor,  .Aldermen  and  Citizens  of  Bradford, 
Wvld.  and  Shepherd.  Towers  or  other  apparatus  for 
ah«orbin(;,  eliminating,  or  condensing  vapours.     April  10. 

8374.  Mackenzie.  Ay)paratu8  for  condensing  steam  or 
other  vapour  and  for  treating  and  cooling  vapours  and 
fluifio.*     April  10. 

8640.  Gnjnow.  Marhines  for  whisking  and  mixing 
liquid  or  semi-liquid  and  pastv  and  drv  powdery  matters. 
April  13. 

Complete  SpEcincATio:NS  Accepted. 

8323  (1906).  Bomett.  Apparatus  for  filtering  gases 
or  lif|noni.     April  17. 

8744  (1906).  Brewi«  and  Allen.  Extraction  with 
volatile  solvents.     April  10. 

12..'j02  (1906).  Kestner.  Concentration  of  liquids. 
April  17. 

15,776  fl906).  Meversburg.  Production  of  a  definite 
mixt  '         ^    '  '       ■ !.     April  17. 

2."  Apparatus      for      atomising 

liqu.  .        iv  mixing  them  with  air  or  gas. 

April  10. 

27.247  (1906).  Hesa.  Apparatus  for  purifying  ga»>e8. 
Aprfl  19. 


IL— FUEL.  GAS.  AND  LIGHT. 

Applications. 

7665.  Ciaig.     Manufacture  of  air-gas.     April  2. 

7805.  Lorin.  Gas  generators.  [Fr.  Appl.,  April  4. 
1906.]*     AprU  3. 

7845.  Briiner.     Gas  producers.     April  4. 

7857.   Borlin.     Production  of  solid  fuel.*     April  4. 

7879.  Renaux.  Artificial  fuel.  [Fr.  Appl.,  April  28, 
1906.]*     April  4. 

8022.  Dingier.  Production  of  compressed  carburetted 
air.     April  5. 

8066.  Keoueh.  Gas  retorts.  [U.S.  Appl.,  April  9, 
1906.1     Apriia 

8178.  Asplund.  Combustible  liquid  for  lighting  and 
heating.     [Appl.  in  Denmark,  Aug.  28,  1906.]*     April  8. 

8223.  Reneaux.  Agglomeration  of  carbon  dusts.  [Fr. 
Appl.,  Juno  19,  1900.]*     April  9. 

8247.  Haulot.     Manufacture  of  artificial  fuel.    April  9. 

8293.  Tully.  Apparatus  for  the  manufacture  of  heating 
or  illuminating  gas.     April  9. 

8315.  Lynde.  Apparatus  for  producing  gas  for  illumin- 
ating from  petrol  or  other  spirit  or  oil.     April  10. 

8512.  Chutter.     Producer  gas  generators.     April  12. 

8563.  Dcuts.      Gasgliihlicht     A.-G.      Manufacture     of 
metallic    illuminating    bodies    for    electric    incandescence 
lamps.     [Ger.  Appl.,  Aug.  30,  1906.]*     April  12. 
Complete  Specifications  Accepted. 

7357a  (1906).  Vivian.  Manufacture  of  artificial  fuel. 
April  10. 

8154  (1906).  Terneden  and  Miiller.  Manufacture  of 
water  gas.     April  17. 

8521  (1906).  Allport.     Coke   oven   plant.     April   17. 

11,099  (1906).  Browne.  Manufacture  of  gas  from  coal 
and  carbonaceous  materials.     April  17. 

11,409  (1906).  Brit.  Thomson-Houston  Co.  (General 
Electric  Co.).  Manufacture  of  incandescence  bodies  for 
elec^c  lamps  M'ith  tungsten  compounds.     April  10. 

15,326  (1906).  Sabatier.  Manufacture  of  a  gaseous 
mixture  containing  hydrogen  and  methane.     .April  10. 

19,048  (1906).  Deschamps.     Gas  producers.     April  10. 

24,349  (1906).  Von  Dulong.  Apparatus  for  carburet- 
ting  air.     April  10. 

3303  (1907).  A.-G.  f.  Selasbeleuchtung.  Mixture  of 
gas  and  air.     April  17. 

3553  (1907).  A.-G.  f.  Selasbeleuchtung.  Mixing  and 
supplying  gases.     April  17. 

4814  (1907).  Siemens  und  Halske  A.-G.  Manufacture 
of  electric  incandescence  filaments.     April  17. 

IIL— DESTRUCTIVE     DISTILLATION,     TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

7932.  Grossmann.  Treatment  of  efHuents  from  ammonia 

stills.     April  5. 

8486.  Fama.  Treatment  of  benzenes  and  mineral 
es.sential  oils.     [Ital.  Appl.,  April  12,  1906.]*     April  11. 

IV.— COLOURING     MATTERS     AND     DYESTUFFS 

Applications. 
8111.  Ixvinstein,  Ltd.,  and  l/cvinstein.     DyestufTs  and 
dyeing  therewith.     April  8. 

"8162.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  vat  dyestuffs.     April  8. 

Complete  Specifications  Accepted. 
5749  (1906).  Newton    (Bayer   und    Co.).     Manufacture 
of  azo  dvestufls.     April  17. 

6723  (1907).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  easily  reducible  indigo.     April  17. 

v.— PREPARING.    BLEACHING.    DYEING, 

PRINTING.   AND  FINISHING   TEXTILES,   YARNS, 

AND     FIBRES. 

.Applications. 

7749.  Sharj),    and    Sharf)    and    Sons.     Apparatus    for 

producing  silk  like  eflects  on  textile  fal)rics.  *     April  2. 
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7830.  Steiner.  Mercerising  cotton  and  ramie  rovings. 
April   3. 

8078.  Iiuray  (MeLster,  Lucius,  und  Briining).  Dyeing 
with  sulphurised  dyestuffs.     April  6. 

8111.  Levinstein,  and  Levinstein,  Ltd.     See  iinder  TV. 

8245.  Schmitz.  Manufacture  of  oUs  and  soaps  suitable 
for  Turkey-red  dyeing.*     April  9. 

8288.  Raw.  Treatment  of  ramie  and  similar  substances. 
April  9. 

8568.  Friedrich.     Dyeing  textile  materials.  *     April  2. 

8631.  Imray  (Meister,  Lucius,  und  Briining).  Dyeing 
with  sulphurised  dyestuffs.     April  13. 

CosrpLETE  Specifications  Accepted. 

10,609  (1906).  Pantin,  exor.  of  Abel  (Act.-Ges.  f. 
Anilinfabr.).  Production  of  grey  tints  on  furs,  feathers, 
and  the  like.     April  10. 

16,461  (1906).  Calico  Printers'  Association,  and  Gray. 
Ageing  and  steaming  chambers  for  fabrics.     April  10. 

18.512  (1906).  Bendel.  Treatment  of  ramie  and  other 
textile  substances.     April  17. 

28,021  (1906).  Sefton- Jones  (L'Huillier).  Cop  dyemg 
and  material  therefor.     April  1 7. 

Vl._COLOURING   WOOD,   PAPER,   LEATHER,   &c. 

Complete  Specification  Accepted. 

6048  (1907).  Feldmann  and  Feldmann.  Accentuating 
the  granulation  of  leather  by  dyeing.     April  17. 

VIL— ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

7775.  Acheson.  Manufacture  of  graphite.  [U.S.  Appl., 
Dec.  10,  1906.]*     April  3. 

7776.  Acheson.  Treatment  of  amorphous  bodies. 
[U.S.  Appl.,  Dec.  31,  1906.]*     April  3. 

8164.  Hellsing.  Recovering  sulphur  from  sulphuretted 
hydrogen  and  gases  containing  same.  [Swed.  Appl., 
April  9,  1906.]*     AprQ  8. 

8476.  Johnson  (Chem.  Fabr.  Griesheim- Electron). 
Manufacture  of  chlorine  compoimds  of  lime.     April  11. 

8576.  Chem.  Werke  F.  Friedlaender.  Manufacture 
of  insoluble  aluminium  acetate.  [Ger.  Appl.,  April  17, 
1906.]*     AprU    12. 

8643.  Chem.  Werke  F.  Friedlaender.  Manufacture  of 
in.soluble  organic  aluminium  salts.  [Ger.  Appl.,  Sept.  4, 
1906.]*     April  13. 

Complete  Specification  Accepted. 

22,525  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Manufacture  of  stable  hydrosulphites.    April  1". 


VIII.— GLASS,     POTTERY,     AND     ENAJIELS. 

Application. 

8268.  Koenig.     Glass  furnace.*     April  9. 

Complete  Specification  Accepted. 

15,539  (1906).  Eugeihom.  Treatment  of  corundum  for 
the  manufacture  of  ceramic  compositions.     April  17. 

IX.— BUILDING   MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

7832.  Heuer.  Production  of  plastic  wall  coverings.* 
April  3. 

8084.  Hahn.  Bituminous  solutions  for  preventing  dust. 
April  6. 

8161.  Schnell,  Mayer  and  Hartwich.  Manufacture  of  a 
substitute  for  wood.*     April  8. 

8232.  Gans.  Manufacture    of    anhydrous    alumino- 

silicates  or  artificial  zeolites.  [Ger.  Appl.,  July  3,  1906.]* 
April  9. 

8478.  Auner.  Substitute  for  wood,  horn,  rubber, 
and  like  materials.*     April  11. 

8619.  Stanley.  Manufacture  of  bricks,  &c.,  from 
powdered  clay  and  like  material.     April  13. 


Complete  Specifications  Accepted. 

12,353  (1906).  Bougleux.  Manufacture  of  cement. 
April  17. 

12,713  (1906).  Cass.  Preventing  dust  and  mud  on 
roads.     AprU  17. 

19,241  (1906).  Wolman.  Solutions  for  preserving 
wood.     April  17. 


X.— METALLURGY. 

Applications. 

7694.  Wells  and  Drake.  Coating  steel  and  iron  with 
lead.     April  2. 

7698.  Boult  (Du  Faur).  Separating  copper  from  acid 
or  neutral  solutions.*     April  2. 

7700.  Lash.     Reduction  of  iron  oxides.*     April  ^. 

7946.  Muirhead.  Desiliconising  or  purifying  cast  iron. 
April  5. 

8052.  HoUoway.  Treatment  of  slags  from  tin  smelting 
furnaces.     April   6. 

8242.  Fell  (Soc.  Internat.  de  Metallurgie  Nouvelle). 
Manufacture  of  plates,  sheets,  and  leaves  of  steel  coated 
with  copper.*     April  9. 

8543.  Galbraith.  Production  of  metal  for  use  in  the 
manufacture  of  malleable  iron  castings.     April  12. 

8567.  Boult  (Chapman).  Separation  of  certain  non- 
metallic  from  other  mineral  substances.     April  12. 

8589.  New  Delaville  Spelter  Co.,  Ltd.,  and  Shortman. 
Recovery  of  zinc  vapom's  which  usually  escape  from  the 
receivers  of  zinc  extraction  furnaces.     April  13. 

Complete  Specifications  Accepted. 

5479  (1906).  Lebedeff  and  Pomeranzoff.  Treatment  of 
sulpliide  ores  preparatory  to  obtaining  the  metals. 
April  10. 

7277  and  7277a  (1906).  Betts.  Making  aluminium. 
April  10. 

7892  (1906).  Picaud.     Manufacture  of  steel.     April  10. 

8648  (1906).  Timm.  Production  of  spongy  iron. 
April  17. 

8913  (1906).  Monnot.  Manufacture  of  compoimd 
metal  ingots.     April  17. 

10,536  (1906).  Webb,  Brettell,  and  Adamson.  Smelt- 
ing,  melting,  and  heating  ores,  metals,  &c.     April  17. 

15,081  (1906).  Cocking,  and  Kynoch,  Ltd.  Solvent  for 
cupro-nickel.     April  17. 


XI.— ELECTRO-CHEmSTRY    AND    ELECTRO- 
METALLURGY. 
Applications. 

7742.  Cowper-Coles.     Electric  fmnaces.     April  2. 

7757.  Billitzer.  Electrolysis  of  alkali  chlorides  or  the 
like.*     April  2 

7791.  Gr  on  wall,  Lindblad,  and  Stalhane.  Electric 
transformer  furnaces.*     April  3. 

7836.  Joseph,  and  Ozonair,  Ltd.  Apparatus  for 
ozonising  air.  *     April  3. 

8036.  Craig.  Electrodes  for  producing  ozone  from 
oxygen  or  air.     April  6. 

8255.  De  Ferranti.     Electric  furnaces.     April  9. 

8284.  Thiellet  and  Denard.  Accumulators.  [Fr. 
Appl.,  April  12,  1906.]*     April  9. 

8387.  British  Thomson  Houston  Co.  (General  Electric 
Co.).  Electrical  apparatus  for  manufacturing  nitrogen 
compounds.     April  11. 

8405.  Lennox.  Electrolytic  ozonising,  disinfecting, 
and  deodorising.     April  11. 

8445.  Grondal-Kjellin  Co.,  Ltd.,  and  Harden.  Electric 
furnaces.     April  11. 

8560.  Marshall.     Electroplating  solution.*     April   12. 

8562.  Paweck.     Electro-deposition  of  zinc.     April  12. 

Complete  Specifications  Accefted. 

8345  (1906).  De  Mar^ay.     Accumulators.     April  10. 

13,731  (1906).  Terry.  Electric  accumulator  plates. 
April  10. 

14,001  (1906).  Czarnikow.  Manufacture  of  substances 
having  insulating  properties.     April  17. 
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•J1.34S  (liHM>).    Porsoke.      O.ilvanio  ooU-;.     April  17. 
M45  (liH^T).    AUmiina     Svenska       Klektriskii      Aktie 
bolacet.      Kleotrio  furnaces.     April  17. 

XII.— F.Vn  Y  OllJ^,  FATS,  WAXES.  AND  SOAPS. 
Appuoations. 

8(Vt3.  Hahn.  Treatment  of  oils  and  fats  for  nianu- 
factnrinK  purposes.     April  6. 

8245.  SohmitT..     See  under  V. 

Complete  Spkcific.vtion  Accepted. 
21.t)8G  (1W<»).   Kock.     Apparatus     for     purifying     oil. 
April  17. 

XII  I— PIGMENTS.  PAIXTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(B.)— Resins,  Varnishes. 

APPLICATIOy. 

7713.  Defrance.  Varnish  or  other  paint  vehicle. 
April  2. 

(O— iNOIA-RnBBER. 

Appuc.atioxs. 

7714.  Rouxevflle.  Agglomeration  and  regeneration  of 
india-nibber,  eiittapercha,  and  their  substitutes.  [Ger. 
Appl.,  April  2,^  190«>.l*     April  2. 

S026.  Xeufeld.     Elastic   substances.*     April   5. 

8150.  Radclyfle     and     Olsson-Seffer.     Preparation     of 

rubber.  April  8. 

8478.  Auner.     See  under  IX. 

CosiTLETE  Specifications  Accepted. 

10.820  (1906).  Arkless.  Apparatus  for  vulcanismg 
nibber  goods.     April  17. 

14.896(1906).  Vincent  Recovery  of  benzine  and  other 
volatile  products  disengaged  during  the  drying  of  freshly 
gummed  fabrics  in  the  rubber  industry.     April  10. 

16.368  (1006).  Fenton.    Ela.stic  compositions.    April  17. 

17,775  (1900).  Foelsing.  Production  of  pure  caout- 
choQc.     April  17. 

XrV'.— TANNING,  LEATHER,   GLUE,   SIZE,  &c. 

Appucations. 

8381.  Gevaert-Naert.     Manufacture  of  artificial  leather 
and  similar  products.*     April  10. 
8478.  Atiner.     Sec  under  IX. 

Complete  Specifications  Accepted. 

10.083  (1906).  Sargent.     Depilating  process.     April  17. 
6048  (1907).  Feldmann  and  Feldmann.    See  iinder  VI. 


XV.— MANiniES,  &c. 

Complete  Specification  Accepted. 

17,878  (1906).  Ma<-donald.  ProcesB  of  making  manures 
vffv  dry  ancl  ackl  free  without  mechanical  heal. 
A[>ril  17. 

XVL— SI'GAH,  STARCH,  GUM,  &c. 

Complete  Specification  Accepted. 

9416  (VJKWt).  Fokanyi,  I><-  Tomyay,  and  Weiser. 
Drying   mola«we«   and    mcjlawes   foodf^ttifls.     April    17. 

XVIL— BRE\VIN(;.  WINKS,  SPIRITS,  &c. 
Applications. 
8082.   Hunt.      .Maturing    or    purifyinj;    pcjtable    spirits, 
■och  »•  whiskey,  brandy,  t^-  rum.     April  6. 

8372.   Merteiin.     Mannfa<^ture   of  Urer.  •     April    10. 


XVin.— FOODS ;        SANITATION,       WATER 
PURIFICA  ITON  ;    AND  DISINFECTANTS. 

{A.) — Foods. 
Applications. 
8077.  Rigaut.     Manufacture    of   alimentary    products. 
April  6. 

8262.  Okazaki.  Manufacture  of  vegetable  nitrogenous 
nutrient.*     April  9. 

8422.  Bredenkamp  and  Christiansen.  Desacidification 
and  purification  of  old  butter.     April  11. 

Complete  Specifications  Accepted. 

941 G  (1906).  Fokanyi,  De  Tornyay,  and  Weiser.  ^S'ee 
under  XVI! 

20,002  (1906).  Caverhill.  Treatment  of  barley  and 
other  cereal  grains  for  food  purposes.     April  10. 

29,552  (1906).  Ozonair,  Ltd.,  Rogerson,  and  Briant. 
Manufacture  of  an  aerated  beverage.     April  17. 

(B.) — Sanitation  ;  Water PuiUFiCATioN. 
Applications. 
7989.  Wolfsholz.     Neutralising  waste  water  contahiing 
acid,  and  recovering  the  metals.*     April  5. 

827.'?.  Candy  Filter  Co.,  Ltd.,  and  Candy.  Manufac- 
tures for  use  in  the  purification  of  water  and  other  liquids. 
April  9. 

8590.  Adams.  Apparatus  for  sewage  purification. 
April  13. 

(  C.) — DiSINFECTA  NTS. 

.Application. 
8405.  Lennox.     See  under  XL 

XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

8179.  See.  Fran9.  de  la  Viscose.  Manufacture  of 
viscose.     [Fr.  Appl.,  April  9,  1906.]*     April  8. 

8369.  Knoll  und  Co.  Manufacture  of  cellulose  deriva- 
tives and  their  solutions.  [Ger.  Appl.,  April  10,  1900.]* 
April  10. 

XX.— FINE  CHEMICALS,   ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

23,875a  (1906).  Weizmann,  and  The  Clayton  Aniline 
Co.  Manufacture  of  isobornyl  esters  and  obtainment 
of  bye-i^roducts.     April  10. 

8375.  Garin  and  David.  Treatment  of  substances 
containing  crude  tartar.  [Fr.  Appl.,  April  12,  1906.]* 
April  10. 

Complete  Specifications  Accepted. 

8260  (1906).  Dubose.  Manufacture  of  camphene. 
April   17. 

8260a  (1906).  Dubose.  Proce.ss  of  oxidising  camphene, 
April  17. 

8356  (1906).  Dubose.  Manufacture    of    camphene. 

April  17. 

8356a  (1906).  Dubose.  Procef<i!  of  oxidising  camphene. 
April  17. 

3170  (1907).  Zeitschel.  Production  of  primary  terpene 
alcohols  from  ethereal  oils  containing  linalool  or  coriandro! 
or  their  ethers.     April  17. 

XXL— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 
Applications. 
788.5.  Newton  (Lumen,  Ges.  m.  b.  H.).     Photographic 
plates  or  films.*     April  4. 

8440.   Wellington.     Photographic  plates.     April  II. 


XXIL— EXPLOSIVES,     MATCHES,     kc. 

Applications. 

7837  and  7838.  Ceipek.  Manufacture  of  safety  explo- 
sives.    April  3. 

8156.  Von  Schroetter.  Manufacture  of  explosives. 
[Ger.  Appl.,  April  11,  1906.]*     April  8, 
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Official  Notice. 

ANNUAL    GENERAL    MEETING. 

The  Annual  General  ileeting  will  be  held  in  Birmingham 
•on  Wednesday,  July  10,  and  following  days.  Full 
particulars  will  appear  later. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
By-laws,  notice  is  heireby  given  that  those  members 
■whose  names  are  printed  in  italics  in  the  list  of  Council 
will  retire  from  their  respective  oflSces  at  the  forthcoming 
Annuall  Meeting. 

Sir  Boverton  Redwood  has  been  nominated  to  the 
■office  of  President,  under  Rule  8  ;  Prof.  Percy  Frankland, 
Mr.  C.  'C.  Hvrtchinfion  and  Mr.  Walter  F.  Reid  have  been 
mominated  Vice-Presidents  under  Rule  8 ;  and  Mr. 
Eustace  Carey  has  been  nominated  a  Vice-President 
'imder  Rule  11.  Prof.  W.  R.  Hodgkinson  has  been 
iuominated  an  ordinary  member  of  Council  under  Rule  17  ; 
-and  the  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective 
offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  ordinary  members 
of  the  Council.  Forms  for  this  purpose  can  be  obtained, 
•on  application,  from  the  General  Secretary. 

Extract  from  Rule  18. — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  members  of  the 
Society,  who  are  not  in  arrear  with  their  subscriptions, 
and  by  the  nominee,  nor  unless  it  be  received  by  the 
General  Secretary  at  the  Society's  office,  not  later  than 
the  last  day  of  May  prior  to  the  commencement  of  the 
Annual  General  Meeting,  at  which  the  election  to  which 
the  nomination  refers  is  to  take  place.  Nor  shall  any 
«uch  nomination  be  valid  if  the  person  nominated  be 
ineligible  for  election  under  By-laws  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 


Liverpool  Section. 

Meeting  held  at  University,  on  Wednesday,  April  10..  1907. 

DR.  JAMES  T.   CONROY  IN  THE  CHAIR. 

THE   UTILISATION   OF   WASTE   INDIA   RUBBER. 

BY    WALTER    F.    REID,    FI.C. 

To  the  chemist  there  is  in  reality  no  waste  ;  it  is  simply 
a  matter  of  expediency  whether  and  in  what  way  any 
substance  shall  be  utili.sed.  The  waste  product  of  one 
industry  forms  the  foundation  of  subsidiary  industries, 
and  it  not  infrequently  happens  that  the  bj'-product 
Teplaces  its  parent  or  becomes  the  mainstay  of  the  manu- 
facturer. In  this  connection,  some  of  us  can  still  remember 
the  time  when  coal-tar  was  an  objectionable  by-product, 
difficult  and  costly  to  dispose  of  ;  the  chlorine  products 
of  the  Leblanc  .soda  process  render  comi>etition  with  the 
ammonia  process  possible,  and  we  have  explosives  manu- 
iacturers  erecting  soap-works  for  the  sake  of  the  glycerine 
which  was  formerly  poured  down  our  sewers  in  enormous 
quantities.  It  is.  in  fact,  a  rare  occurrence  that  a  new 
industry  is  started  without  the  production  of  some  by- 
product for  which  a  use  has  to  be  found. 

It  is  not  often  that  the  industry  producing  the  by- 
product is  the  only  outlet  for  its  own  waste,  as  is  the  case 
with  india-rubber.  In  this  instance,  practically  the  whole 
output  becomes,  sometimes  in  a  very  brief  space  of  time, 
a  waste  product.  In  some  cases,  as  with  motor-car  tyres, 
mechanical  deterioration  takes  place  long  before  chemical 
■changes  cause  disintegration  ;  but  in  others  oxidation  of 
the  material  renders  it  unfit  for  its  original  purpose. 

For  many  years,  especially  while  abundant  supplies  of 
crude  rubber  were  obtainable  at  moderate  prices,  little 
attention  was  paid  to  waste  rubber,  although  as  early  as 
1846  it  was  recognised  that  such  waste  might  be  utilised 
■with  advantage,  and  Parkes  laid  the  foundation  of  the 


alkaline  method  of  recovery.  Of  late  years,  however,  there 
have  been  remarkable  developments  in  the  india-rubber 
industry.  The  increased  demand,  mainly  due  to  electrical 
progress  and  improved  methods  of  locomotion,  has  more 
than  equalled  the  immediately  available  sources  of  supply, 
and  the  result  has  been  a  considerable  increase  in  price. 
The  total  production  of  rubber  last  year  was  about  68,000 
tons,  and  the  increase  in  the  annual  output  has  been  about 
15.000  tons  in  five  years.  As  bearing  upon  the  quality  of 
the  material,  it  will  be  interesting  to  ascertain  the  chief 
sources  of  supply.  America  easily  leads  the  way  with  a 
production  of  42,800  tons,  of  which  41,000  tons,  or  nearly 
two-thirds  of  the  whole  quantity  hnrvested,  is  credited 
to  Brazil.  Much  has  been  said  and  written  lately  about 
the  production  of  rubber  in  Mexico,  and  considerable 
amounts  of  American  capital  have  been  invested  in 
"  Guayule  "  rubber  ;  but  last  year  the  whole  production 
of  Mexico  only  amounted  to  200  tons,  so  that  the  quantity 
of  this  low-class  rubber  is  not  yet  of  importance.  It  has 
been  calculated  that  only  about  300,000  tons  of  the  shrub 
"  parthenium  argentatum "  from  which  "  Guayule  " 
rubber  is  extracted  are  available,  and,  with  a  yield  of  6 
per  cent,  of  rubber,  this  quantity  would  only  produce 
about   18,000  tons  of  rubber. 

Africa  comes  next  as  regards  quantity,  the  output  being 
23,400  tons.  The  Congo  Free  State  is  here  the  largest 
producer,  ha\ang  brought  4500  tons  into  the  market. 
In  view  of  the  methods  by  which  this  rubber  is  obtained, 
it  can  scarcely  be  expected  that  the  production  will  be 
materially  increased  in  this  district.  Germany  is  devoting 
much  attention  to  rubber  in  her  African  colonies,  and  will 
soon    be    producing    plantation   rubber. 

The  rubber  derived  from  Asia  and  Polynesia  is  estimated 
at  1800  tons  per  annum  ;  but  this  quantity  will  probably 
increase  rapidly  w^thin  a  few  years,  and  no  doubt  "  planta- 
tion "  rubber  will  in  time  displace  "  Para  "  from  its 
premier  position  as  regards  quality.  Some  of  the  rubber 
sent  to  us  from  plantations  in  the  east  is  of  excellent 
quality,  quite  equal  to  the  best  "  Para,"  and  very  free 
from  impurities;  but  many  of  those  who  grow  the  rubber 
are  not  sufficiently  informed  as  to  the  requirements  of 
the  user,  and  there  is  here  a  wide  field  for  the  trained 
chemist,  as  compared  with  the  chemical  uiventor  who  has 
not  been  trained.  It  is  estimated  that  trees  already 
planted  should,  in  about  10  years'  time,  yield  some  25,000 
tons  of  rubber  per  annum  ;  but  too  little  is  laiown  of  the 
influence  of  climat€,  soil,  and  diseases  of  the  trees  to  make 
this  a  reliable  estimate. 

The  great  bulk  of  the  rubber  produced  is  of  good  quality, 
and,  if  it  went  into  consumption  in  the  state  of  purity  in 
which  it  is  received  by  the  manufacturer,  the  average 
quality  of  the  waste  would  also  be  high.  Unfortunately, 
however,  substances  of  the  most  varied  properties  are  added 
during  the  process  of  manufacture.  Mineral  matters  of 
various  kinds  sometimes  make  up  the  greater  part  of  the 
weight  of  what  is  sold  as  india-rubber,  while  the  rubber 
itself  is  largely  replaced  by  substitutes,  generally  consisting 
of  some  form  of  solidified  oil.  One  ingredient,  however, 
is  common  to  nearly  all  forms  of  manufactured  rubber, 
and  it  is  this  that  has  proved  the  stumblins-block  to 
most  inventors  who  have  endeavoured  to  utilise  rubber 
waste.  I  refer  to  the  sulphur  used  in  vulcanising,  part 
of  which  enters  into  chemical  combination  with  the  ruboer, 
and  which  is  very  difficult  to  expel  again  without  injuring 
the  quality  of  the  material.  Vulcanisation  is  at  present  a 
necessity,  for  no  other  process  has  yet  been  discovered 
which  renders  rubber  so  inert  to  changes  of  temperature. 
Once  the  vxilcanisation  has  taken  place,  however,  the  cut 
surfaces  of  rubber  will  no  longer  adhere  to  each  other, 
and  the  material  cannot  be  worked  into  a  homogeneous 
mass.  It  is  probably  the  sulphur  that  is  the  cause 
of  the  disintegration  of  rubber,  because  crude  rubber 
will  keep  for  a  great  number  of  years  without 
deterioration.  Here  is  a  piece  of  crude  Para  rubber 
05  years  old.  It  was  bought  in  Glasgow  in  1842, 
weighs  one  ounce,  and  cost  2s.  fid.,  and  is  practically 
in  the  .same  state  now  as  then.     This  other  piece  of  raw 
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rubber  came  into  my  po.<!sesaion  in  1861,  and  is  also  in 
quite  good  condition.  The  best  sample  of  v\dcanised 
rubber  I  have  met  with,  is  a  red  rublK>r  stopper  now  20 
years  old  ;  but.  as  you  will  observe,  it  has  become  quite 
iM-ittle  outside,  although  still  soft  inside.  Nearly  all  old 
vuh^anised  articles  contain  traces  of  sul})huric  acid,  due 
to  the  gradual  oxidation  of  the  free  sulpluir.  and  this  is 
probably  the  niain  cause  of  the  deterioration.  Rubber 
which  has  become  brittle  througli  age  cannot  be  regener- 
ated by  any  of  the  proces.se.''  at  present  in  use.  and  is  practic- 
ally valueless.  In  many  cases,  however,  rubber  articles 
have  to  be  diseanletl  long  before  chemical  disintegration 
.sets  in.  Motor-car  t\Tes  and  shoes  are  worn  out  by 
attrition,  sometimes  in  a  very  short  time,  and  yield 
valuable  material  for  the  industry  we  are  discussing. 
The  inner  pneumatic  tubes  of  bicycles  and  motor  cars  are 
the  best  waste  available  on  a  large  scale  ;  but,  as  they  can 
be  utilised  by  grinding  and  mi.\ing  with  fresh  rubber 
without  undergoing  any  chemical  process,  they  command 
a  relatively  high  price.  Manufactured  rubber  contains 
mineral  matters  of  various  kinds,  knowii  as  filling  materials 
or  compounding  materials.  The  most  frequently  used  are 
calcium  carbonate,  calcium  sulphate,  magnesium  car- 
bonate, magnesia,  barium  sulphate,  zinc  oxide,  litharge, 
white  lead,  china  clay.  French  chalk,  and  lithopone. 

In  regenerating  rubber,  it  is  not  necessarj'  to  remove 
all  of  these ;  but  their  presence  naturally  diminishes 
the  value  of  the  product  obtained.  Perhaps  the  most 
troublesome  impuiity  in  rubber  waste  is  fibre  derived 
from  the  fabrics  which  so  frequently  form  the  basis  of 
mbber  goods.  In  a  motor-car  t^TC.  for  instance,  there  may 
be  8  or  10  thicknesses  of  fabric  in  about  half-an-inch. 
The  best  method  of  removing  fibre  is  the  mechanical  one, 
as  this  does  not  deteriorate  the  quality  of  the  rubber. 
The  whole  mass  is  ground  into  a  coarse  powder  which  is 
then  exposed  to  a  current  of  air  by  means  of  which  the 
fibres  are  removed,  and  the  rubber  is  left  behind.  The 
separation  is  only  partial ;  but  the  removal  of  the  fibre 
is  generally  complete  enough  for  practical  purposes. 

There  are,  however,  some  materials  in  which  the  fibre 
is  so  intimately  incorporated  with  the  rubber  that  it  cannot 
be  separated  by  mechanical  means.  In  such  cases,  the 
grinding  is  continued  until  the  fibre  is  reduced  to  a  powder 
which  remains  in  the  recovered  rubber,  or  the  fibre  is 
destroyed  by  chemical  means.  The  chemical  reagents 
used  differ  according  to  the  nature  of  the  fibre.  Vegetable 
matter  is  destroyed  by  treatment  with  an  acid,  generally 
sulphuric  acid,  or  an  acid  salt,  followed  by  heating.  The 
decomposed  fibre  can  then  be  washed  out.  together  with 
such  mineral  matter  as  is  soluble  in  the  acid  used.  For 
the  destruction  of  animal  fibre,  such  as  wool,  an  alkaline 
solution  is  preferable,  followed  by  drying  and  subsequent 
washing.  Although  india-rubber  is  less  acted  upon  by  both 
acids  and  alkalis  than  the  fibres  with  which  it  is  mixed, 
yet  there  is  always  sufficient  action  to  deteriorate  consider- 
ably the  quality  of  the  recovered  product.  Innumerable 
attempts  have  been  made  to  recover  rubber  by  dissolving 
the  waste  in  a  suitable  solvent ;  but  most  of  these  have 
failed,  owing  to  the  fact  that  vulcani.sed  rubber  becomes 
insoluble  in  the  usual  solvents  for  raw  rubber.  It  will  swell 
in  many  liquids  ;  but  will  not  dissolve  until  such  a  degree 
of  heat  is  applied  that  the  nibber  itself  is  decomposed. 
Vulcanised  rublx.T  can  l>e  converted  into  a  homogeneous 
mas«  by  HUf>erheating  ;  but  this  cau.ses  a  decomposition 
of  the  rubljer  itself,  and,  although  the  product  can  be  used 
in  adniixture  with  fresh  rubiier.  and  has  even  great 
cementitiouH  powers,  it  is  very  deficient  in  elasticity  .and 
tensile  strength.  Many  of  the  varieties  of  recovered  or 
regenerated  rubber  in  the  market  are  in  reality  over- 
heated, while  some  are  over-worked. 

There  are  many  liquids  which  will  lixiviate  part  of  the 
free  sulphur  from  the  vulcanised  material  ,  but  in  most 
ca«e«  their  use  involves  a  fK-rmanent  deterioration  of  the 
rubber,  which  still  retains  the  bulk  of  the  free  and  practi- 
cally the  whole  of  the  combined  sulphur. 

Lwt  year  M.  A.  Tixier,  a  French  chemist,  ma^le  the 
interesting  oljservation  that  vulranised  rubber  was  com- 
pletely soluble  in  terpineol.  Ujion  this  fact,  a  process  for 
the  regeneration  of  waHte  rubl^er  hax  l>ccn  based,  the  patent 
specification  for  which  was  recently  yjublished  (Fr 
Pftt.   370,619,  Oct.  19,  1906;    this  J.,   1907,  266).     The 


rubber,  whether  vulcanised  or  not,  is  reduced  to  pulp  and 
digested  with  twice  its  weight  of  terpineol  in  a  closed  vessel 
fitted  with  an  agitator.  The  temjjerature  specified  is 
100°  to  150°  C.  The  solution  thus  obtained  is  agitated 
with  four  times  its  volume  of  benzene.  Insoluble 
impurities  subside,  the  clear  liquid  is  decanted,  and  the 
benzene  distilled  off.  The  rubber  is  then  precipitated 
by  the  addition  of  alcohol  or  acetone.  Regenerated 
rubber  obtained  in  this  way  resembles  the  natural  product 
more  than  any  other  kind  that  I  have  seen.  It  is  very 
viscid,  and  will  stand  a  large  admixture  of  neutral  mineral 
substances.  It  can  be  re-vulcanised  and  possesses 
considerable  power  of  resistance  to  chemical  reagents. 
This  latter  quality  is  probably  due  to  the  fact,  that  the 
method  of  preparation  eliminates  the  resinous  impurities 
of  the  rubber  which  are  most  readily  attacked  by  acids 
or  alkalis. 

In  spite  of  the  poor  quality  of  the  rubber  recovered  by 
the  old  processes,  the  trade  in  this  article  is  considerable, 
especially  in  the  United  States.  No  less  than  10,600  tons 
of  waste  rubber  was  imported  into  that  country  last  year. 
The  recovered  rubber  exported  amounted  to  380  tons, 
of  which  Great  Britain  took  211  tons.  Our  home  produc- 
tion of  recovered  rubber  is  considerable,  but  official 
statistics  are  not  available. 

Waste  rubber  is  sorted  into  about  a  dozen  different 
grades,  which  vary  in  price  according  to  the  quality  of 
the  rubber  which  they  contain  and  the  greater  or  less 
difficulty  of  extracting.  For  instance,  white  trimmed  rubber 
is  quoted  at  about  6d.  per  lb.,  while  automobile  tyres 
are  worth  about  5jd.  per  lb.  This  classification,  however, 
is  only  a  rough  one,  and  on  arrival  at  the  factory  the  waste 
must  be  carefully  sorted. 

Discussion. 

Mr.  Max  Muspratt  said  that  Ceylon  rubber  had 
undoubtedly  been  most  disappointing  as  compared 
with  Para.  Small  supplies  of  Ceylon  rubber  came  on 
the  market,  and  every  manufacturer  wishing  to  try  it„ 
a  rather  fictitious  value  was  given  to  it  at  one  time.  It. 
was  an  open  question  what  place  it  was  going  to  take. 
The  washed  dried  prices  were  appreciably  below  Para. 
Its  price  would  have  to  be  very  considerably  reduced, 
because  it  was  lacking,  say,  in  strength ;  whilst  every 
chemical  test  would  indicate  its  being  as  good  as  Para.. 
There  are  many  kinds  of  rubber,  but  when  one  considers, 
the  washed  dried  article,  Para  was  at  the  top  of  the  list.^ 
Then  came  the  West  Indian  and  West  African.  Nearly 
a  year  ago  he  gave  the  experts  of  the  Tropical  Research 
Department  in  Liverpool  samples  of  Ceylon  rubber,  and 
asked  them  to  examine  where  it  was  WTong,  but  he  did  not 
know  how  far  the  experiments  had  gone.  With  regard 
to  this  recovery  process,  exactly  the  same  question  arose  : 
how  did  the  recovered  rubber  compare  with  either  Para, 
or  West  Indian  or  West  African,  upon  the  washed  dried 
samples  ?  That  was  the  problem  to  be  faced  by  everyone  who. 
starts  in  the  recovery  of  rubber.  None  had  so  far  come 
upon  the  market  which  in  any  way  approached  the  natural 
rubber  in  its  washed  dried  condition.  There  was  a  large 
number  of  stages  of  vulcanisation,  and  supjjose  one  had 
a  rubber  where  3  per  cent,  of  the  sulphur  has  entered  into- 
combination,  and  one  recovers  the  rubber,  no  matter  what 
its  chemical  composition  is,  it  would  still  be  capable  of 
further  vulcanisation  with  more  sulphur,  and  still  capable 
of  combining  with  the  sulphur. 

Mr.  Reid,  in  reply  to  questions  of  the  Chairman,  Mr. 
H.  B.  Stocks,  Prof  Donnan,  and  Mr.  Collingwood 
Williams,  said  that  terpineol  had  a  boiling  point 
of  214°  C.  ;  according  to  the  sjxjcification  it  was  not 
in  contact  with  the  rubljcr  at  all  at  the  time  it  is  being 
distilled.  It  was  only  in  contact  with  the  residues,  of 
which  there  wa.s  a  considerable  quantity.  Terpineol  was 
very  volatile  in  steam,  and  could  Ijc  distilled  with  steam 
very  easily.  The  particular  sample  he  exhibited  was  clear, 
and  it  had  been  used  about  seven  or  eight  times.  The  loss 
of  the  liquid  was  about  .5  |)er  cent.  The  question  of 
combined  sulphur  dejx-nded,  of  course,  upon  the  kind  of 
rubber  Ixiing  vulcanised,  and  also  upon  the  use  to  which 
the  rubber  was  put.  The  percentage  Qf  sulphur  must 
necessarily   vary. 
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If  rubber  tubing  were  kept  in  water,  there  is  no  doubt 
it  kept  very  much  better,  but  his  own  experience  was 
that  the  action  of  light  was  the  great  deteriorating  agent. 
He  had  seen  the  previous  year's  rubber  in  forests  in  Brazil ; 
where  it  had  been  exposed  to  the  sun,  it  was  brittle,  and 
where  it  was  protected  from  the  light,  it  was  quite  good. 
It  might  be  on  the  same  tree  but  not  under  the  same 
conditions  of  light.  He  used  to  make  electrical  fuses  for 
explosive  work,  the  wires  of  which  were  covered  with 
rubber,  in  some  cases  5  or  6  yards  long,  and  if  these  were 
folded  up  and  put  on  a  shelf  with  the  ends  exposed  to  the 
light,  the  exposed  parts  would  crumble  to  powder ; 
but  if  kept  in  the  dark,  they  remained  fairly  sound. 

Isoprene  could  be  produced  from  rubber  ;  Prof.  Tilden 
had  published  an  interesting  paper  on  the  subject  in  the 
Chemical  Societj^'s  Journal.  He  did  not  think  any- 
practical  use  could  be  made  of  it  at  present.  He  only 
mentioned  it  as  being  of  scientific  interest.  It  was  the  only 
instance  he  knew  of  india-rubber  having  been  produced 
artificially.  He  could  give  no  exact  figures  as  to  the  cost 
of  the  Tixier  process.  He  saw  the  work  on  a  commercial 
scale,  and  had  no  doubt  that  the  process  was  a  paying  one, 
because  Frenchmen,  like  Englishmen,  as  a  rule  did  not 
continue  working  processes  on  which  they  lost  money. 

He  was  glad  that  Mr.  Max  Muspratt  had  corroborated 
what  he  had  said  about  Colonial  rubbers.  Some  had  been 
good,  and  some  bad.  What  was  really  wanted  is  intimate 
contact  between  the  producers  and  the  users  ;  that  inter- 
coiurse  should  be  carried  on  by  technical  men.  One  should 
go  and  see  in  what  way  the  Colonial  rubber  differs  from 
the  Para. 

He  did  not  know  of  any  rubber  substitute  that  could 
be  vulcanised  by  itself  and  a  good  product  obtained. 
The  sample  of  Tixier  rubber  was  actually  india-rubber, 
whereas  the  substitutes  cannot  be  vulcanised  to  produce 
an  article  which  would  be  mistaken  for  rubber.  All  the 
substitutes  were  in  practice  mixed  with  fresh  rubber. 

The  cost  of  the  terpineol  was  the  first  thing  that  suggested 
itself  to  him  as  a  practical  man.  He  got  an  offer  from  one 
of  the  largest  Continental  chemical  firms  to  supply  him  with 
any  quantity  from  1000  to  5000  tons  a  year  at  a  very 
reasonable  price  for  lots  of  not  less  than  5  tons  at  a  time. 
That  would  be  about  double  the  quantity  required  to  work 
up  all  the  rubber  imported  into  England  in  a  year. 


London  Section. 


Meeting  held  at  Burlington  Hoiise,  on  Monday, 
April  8,   1907. 


MR.    R.    J.    FRISWELL   IN    THE   CHAHU 

OBSERVATIONS  ON  COTTON  AND  NITRATED 
COTTON. 

BY    H.    DE   MOSENTHAL,    F.I.C. 

In  my  previous  paper  on  this  subject(i)  I  stated  that 
the  optical  properties  of  cotton — the  appearance  in 
polarised  light,  the  rotator\^  power  and  refractive  index — 
formed  a  subject  so  large  that  it  would  have  to  be  dealt 
with  in  another  paper,  I  now  propose  to  record  the 
esults  of  investigations  in  those  fields,  and  to  add  some 
further  observations  which  may  prove  of  interest. 

I  have  for  nearly  three  years  had  the  assistance  of  Mr. 
M.  W.  Stevens,  A.R.CS.,' A.I.C.  I  am  likewise  greatly 
indebted  to  my  friend  Mr.  C.  O.  Lundholm,  the  manager 
of  Nobel's  Ardeer  Factory,  for  his  great  kindness  and 
valuable  advice.  He  was  good  enough  to  have  some  of 
the  material  I  required  specially  prepared  for  me,  and  to 
cause  all  the  nitrogen  determinations  to  be  made  at  the 
factorv. 


(1)  This  J.,  March  31,  1904,  p.  292. 


The  nitrogen  percentages  given  in  this  paper  are  those 
arrived  at  by  the  Ardeer  method  of  using  the  nitrometer. 
This  consists  in  preparing  the  solution  of  nitrocellulose  in 
sulphuric  acid  separately  and  not  in  the  nitrometer  itself, 
and  keeping  it  cool  in  ice  water.  The  Ardeer  results  are 
on  an  average  0'16  per  cent,  higher  than  Schulze-Tiemann 
results,  and  0-27  per  cent,  higher  than  those  given  by  the 
Waltham  Abbey  and  Woolwich  method  of  using  the 
nitrometer. 

The  acetone  used  was  specially  redistilled  for  me. 
The  ethyl  acetate  was  the  best  commercially  procurable. 
Those  of  the  materials  at  my  disposal,  which  were  specially 
made  at  Ardeer,  were  prepared  from  clean  raw  material, 
the  nitration  being  carried  out  in  glass  or  porcelain  with 
pure  acids,  and  the  stabilising  done  with  distilled  water. 
The  others,  with  the  exception  of  two  samples  purchased 
in  London,  were  obtained  from  various  Continental 
factories,  and  are  the  nitrated  cottons  made  by  them  for 
different  technical  purposes. 

The  nitrocelluloses  examined  were  : — 


So. 

Nitrated 
materia!. 

Nitrogen, 
per  cent. 

Soluble, 
per  cent. 

Relative 

viscosities 

(in  0-1  sees.) 

1* 

Cotton 

13-50 

ot 

i 

2* 

,j 

13-20 

10 

— 

3* 

,, 

12-95 

80 

— 

4 

^^ 

12-44 

100 

31 

0 

,j 

12-37 

100 

36 

6t 

^, 

12-33 

98 

32 

7* 

,, 

12-30 

99 

155 

8 

„ 

12-29 

100 

95 

9t 

^^ 

12-27 

98 

38 

10 

jj 

11-96 

100 

35 

11 

„ 

11-36 

100 

29 

12* 

jj 

11-19 

98 

35 

13 

J, 

11-10 

100 

41 

14* 

j^ 

10-86 

98 

34 

15* 

Wood  cellulose 

13-30 

10 

- 

16* 

„ 

12-80 

98 

17* 

12-52 

95 

— 

18* 

Ramie 

13-22 

10 

— 

19* 

11-75 

98 

— 

20* 

Flax 

13-15 

10 

— 

21* 

" 

11-76 

98 

— 

t  Soluble  extracted. 

The  numbers  marked  with  an  asterisk  (*)  were  specially 
made  at  Ardeer,  and  the  raw  material  used  was  thus  at 
my  disposal.  Those  marked  f  were  bought  at  wholesale 
chemists,  the  others  were  obtained  from  factories  on  the 
Continent. 

The  nitrated  wood  cellulose,  Nos.  15  and  17  ;  the 
nitrated  ramie,  Nos.  18  and  19  ;  and  the  nitrated  flax. 
No?.  20  and  21,  were  prepared  in  the  same  marmer  as  the 
nitrated  cotton,  Nos.  2  and  4.  The  nitrated  wood  cellulose, 
No.  16,  was  prepared  in  the  same  way  as  nitrated  cotton. 
No.  3. 

The  solubility  is  to  be  imderstood  "  in  ether-alcohol,'' 
viz.,  2  vols  of  methylated  ether  (sp.  gr.  0-72)  and  1  vol. 
of  alcohol  (sp.  gr.  0-76). 

The  viscosities  of  the  soluble  nitrated  cottons  were 
determined  with  1  per  cent,  solutions  in  ether-alcohol 
(2  vols,  of  ether  of  sp.  gr.  0-72  at  15°  C.  and  1  vol.  of  alcohol 
sp.  gr.  0-81  at  15°  C),  the  solutions  having  a  density  of 
approximately  0-76  at  20°  C,  at  which  temperature  the 
determinations  were  made  in  a  rising  bulb  viscosimeter. 

1.  Microscopic  examination  and  depolarisation. — 
Hiibner  and  Pope(2)  have  stated  that  the  microscopic 
examination  of  cotton,  and  more  particularly  mercerised 
cotton,  offers  difficulties  due  to  the  transparency  of  the 
fibre,  and  further,  that  if  mounting  agents  are  used,  more 
difficulty  is  experienced  owing  to  the  refractive  index  of 
the  fibre  approximating  to  that  of  the  medium  and  to  the 
consequent  loss  of  definition.  I  cannot  agree  with  this 
statement.  I  find  that  with  judicious  illumination  the 
fibre  can  always  be  dLstinctly  seen,  and  that,  with  practice, 
the  iris  diaphi-agm  can  be  opened  entirely  without  loss 
of  definition.  Permanent  mounts  can  be  made  in  Canada 
balsam,  the  fibre  being  distinctly  visible  provided  the 
Canada  balsam  is  quite"  hard.     I  obtain  the  best  results 


(2)  This  J.,  April  30,  1904,  p.  404. 


B   2 


444 


DE    MOSEXTHAL— OBSERVATIONS   ON   COTTON   AND   NITRATED    COTTON. 


[May  15,  1907. 


when  benzene  is  used  as  the  solvent  for  the  Canada 
balsam,  and  the  prt^jwrations  are  kept  for  24  hours  or 
more  at  41^"  C.  and  then  allowed  to  stand  in  the  air  for 
some  days  so  that  the  balsam  may  Ih^coiuo  hard.  I  have 
trieil  numerous  other  methods  of  mounting,  choosing 
meilia  of  higher  or  lower  refractive  power,  but  have 
alwa\-s  returned  to  Canada  balsam,  althousrh.  as  will  be 
seen  in  a  later  section  of  this  jm]>er.  the  refractive  index 
of  cellulose  oulv  ditfers  from  that  of  hard  Canada  balsam 
by  O-lHU. 

When  examining  the  immounted  fibres  the  use  of 
alcohol  is  very  advantageous.  As  far  back  as  1847, 
Hartig(')  used  alcohol  with  a  few  drop  of  acetic  acid  to 
examine  guncotton  under  the  microscope.  Bokornv(*) 
recommends  the  use  of  alcohol  with  the  subsequent 
addition  of  water,  and  considers  that  the  alcohol  has  the 
effect  of  removing  the  air  from  the  fibre.  I  prefer  to  use 
50  per  cent,  alcohol,  or,  if  stronger  alcohol  is  to  hand,  to 
moisten  with  water  either  before  or  after  applying  it  to 
such  a  degree  as  to  ajiproximate  a  50  per  cent,  alcohol. 

When  examining  fibres  with  polarised  light  I  cannot 
find  any  advantage  in  the  use  of  mica  plates  nor  of  the 
quartz  wedge  as  Hiibner  and  Pope  used  them,  although 
certainly  with  the  latter,  and  turning  the  analyser  through 
nearly  tH>'  so  as  to  obtain  a  blue  background,  a  very- 
beautiful  jiicture  is  seen.  For  the  determinations  of  detail 
in  structure  I  never  use  polarised  light,  but  only  to  dis- 
tinguish the  difference  between  nitrated  and  non-nitrated 
fibres  inttr  ge. 

According  to  Chardonnet(5)  when  examined  in  polarised 
light  nitrated  cotton  up  to  7  per  cent,  of  nitrogen  is 
distinguLshed  by  the  presence  of  contracted  fibres,  though 
all  still  ajipear  brilliant.  As  the  nitration  proceeds,  i.e., 
from  7  i)er  cent,  to  9  j^er  cent,  of  nitrogen,  contracted 
fibres  become  more  abundant,  and  these  are  mixed  with 
fibres  which  appear  iridescent.  From  9  per  cent,  of 
nitrogen  upwards  the  fibres  appear  evenly  grey  and  then 
pans  from  yellow  to  orange  until  the  nitrogen  amounts 
to  11 -25  per  cent.  If  the  nitration  is  continued  the  fibres 
at  first  appear  colourless,  then  violet,  dark  blue,  and 
ultimately  light  blue.  According  to  Morton  Liebschiitz(6) 
the  tetranitrate  (ll-Il  per  cent,  nitrogen)  apjiears  yellow, 
the  pentanitrate  (12-75  per  cent.),  blue,  and  the  hexa- 
nitrate  (14-14  per  cent.),  grey,  in  polari.sed  light.  Lunge 
and  WeintraubC)  state  that  they  cannot  confirm 
Liebechiitz,  and  consider  it  imj)Ossible  to  distinguish 
between  the  penta-  and  hexa-nitrates,  having  found 
more  grey  fibres  in  a  nitrocotton  of  13  per  cent,  nitrogen 
than  in  one  with  13-85  per  cent. 

I  find  that  whilst  certain  nitrocelluloses  of  the  degree 
of  nitration  mentioned  by  Chard onnet  behave  in  polarised 
light  a«  he  indicates,  this  cannot  be  said  to  be  the  rule. 
Nitrocelluloses  of  the  same  degree  of  nitration,  prepared 
by  different  methods  as  to  temperature,  acid  mixture, 
and  time  of  immersion,  show  different  colours  in  polarised 
light,  and  the  appearance  differs  with  the  raw  material 
aied.  Dry  fibres  do  not  present  the  same  appearance 
a«  when  moistened,  and  the  colours  not  only  vary  with 
diff»-rent  moistening  liquids,  but  also  with  the  same  liquid 
at  difTcrent  dilutions.  The  colours  are.  moreover,  affected 
by  the  degree  of  magnification,  and  they,  of  course,  appear 
differently  in  daylight  and  artificial"  light.  That  the 
apriearancp  of  nitrated  fibres  in  polarised  light  should  be 
a  function  of  the  me'.hofl  and  not  of  the  degree  of  nitra- 
tion, and  that  different  kinds  of  fibre  when  nitrated  should 
not  be  identical,  seems  but  natural  when  one  considers 
that  the  change  of  colour  is  due  to  changes  in  the 
•ninotropic  condition  of  the  fibre,  brought  about  by 
physical  influences,  and  cannot  be  dependent  on  chemical 
changes  alone. 

The  following  oUervations  were  made  with  30  linear 
magnification  in  daylight,  the  fibres  Ijeing  moistened 
with  50  per  cent,  ethyl  alcohol  : — 


(»)  UntcTaacbniuim  Uber  den  Beatand  und  Wirkungen  der 
e%pU»irm  Baumwoll*^.  Itrauruifhwclg.   1H47, 

(*,  I»ic  milcrrMkoitiKrh*-  V»-r»nd»-runK  der  liaumwolle  beim 
HltriffT. -n,.m    Z'i'     ]>■■  ,   iHur, 

(*'   .'-'■  '  <■   Kijri»Hirh<r  Heide.  Berlin,  1900,  I)   2.5 

(•)  >1  HJ»I,  Il» 

(')  /'  •  May   1«,   1H»« 


No. 

Material 

Nitrogen, 

Appearance  in  polarised 

nitrated. 

per  cent. 

light. 

1 

Cotton 

13-50 

Light  blue. 

2 

,, 

13-20 

Do.     15  per  cent,  yellow. 

3 

,, 

12-95 

Blue-grey,  some  slate-grey. 

4 

,, 

12-44 

Bright  blue. 

5 

,, 

12-37 

Dark  blue. 

6 

,, 

12-33 

Bluish-grey. 

7 

" 

12-30 

Dark  blue,  some  fibres 
orange  or  yellow. 

8 

" 

12-29 

Dark  blue,  some  fibres 
orange  or  yellow. 

9 

, 

12-27 

Faint     blue,     some     fibres 

1 

dull  pink. 

10 

" 

11-96 

lied  or  orange,  25  per  cent, 
dark  blue. 

11 

" 

11-36 

Does  not  depolarise,  only 
an  occasional  colourless 
fibre  visible. 

12 

•• 

11-19 

50  per  cent,  orange,  50  per 
cent,  dark  blue. 

13 

" 

11-10 

Straw  colour,  an  occasional 
fibre  dark  blue. 

14 

,, 

10-86 

Dull  orange. 

15 

Wood  cellulose 

13-30 

Silver-grey. 

16 

" 

12-80 

Does  not  depolarise,  only  a 
few  bright  white  fibres 
visible. 

17 

„ 

12-52 

Bluish-grey. 

18 

Raniie 

13-22 

Light  blue,  an  occasional 
fibre  yellow. 

19 

,, 

11-75 

Light  blue,  some  dark  blue. 

20 

Flax 

13-15 

Light  blue. 

21 

" 

11-76 

50  per  cent,  dark  blue, 
50  per  cent,  violet. 

It  will  be  noticed  that  nitrated  wood  cellulose  appears 
grey  in  polarised  light,  the  shades  varying  from  blue-grey 
to  slate-grey,  and  that  some  nitrated  wood  celluloses  do 
not  depolarise  at  all. 

Mr.  C.  F.  Cross  handed  me  a  sample  of  cellulose  triacetate 
and  one  of  cellulose  monoacetate,  which  I  examined 
in  polarised  light.  The  former  appeared  light-blue, 
closely  resembling  the  highest  nitrate  examined.  The 
latter  appeared  brilliant,  like  untreated  cellulose  fibre, 
but  viewed  with  ordinary  light  the  fibres  appeared  con- 
tracted, as  described  by  Chardonnet,  for  the  lowest 
nitrates. 

2.  Density. — The  Chemiker  Kalender  gives  the  density 
of  cellulose  as  1-525,  Cross  and  Bevan(8),  1-5,  Watts' 
Dictionary  (Second  Edition),  1-25  to  1-45.  In  none 
of  these  cases  is  there  any  indication  as  to  the  nature 
of  the  cellulose  examined,  or  the  method  of  determination 
adopted.  In  some  of  the  most  recent  books  which  refer 
to  guncotton  we  still  find  the  density  given  as  1-5.(9) 
Guttmann,  in  1895,(iO)  stated  it  to  be  1-5,  whilst  in  I900,(ii) 
he  mentions  1-634  as  the  absolute  density  of  guncotton, 
by  which  he  evidently  means  a  nitrated  cotton  of  about 
13  per  cent,  nitrogen.  There  also  is  to  be  found  no  mention 
of  the  method  of  determination. 

In  the  course  of  these  investigations  the  absolute 
densities  of  the  different  nitrocelluloses  examined  have 
been  determined,  and  when  the  raw  materials  were 
available,  their  densities  were  likewise  ascertained,  and 
a  number  of  check  experiments  were  made  with  other 
samples  of  cotton-wool.  The  densities  were  determined 
in  Kegnault  pyknometers  of  100  c.c.  capacity  in  water. 
It  was  found  by  experience  that  it  was  best  to  boil  the 
water  and  to  introduce  it  hot  into  the  vessel  after  about 
10  grms.  of  the  dried  material  had  been  pushed  in  and 
weighed.  The  water  was  allowed  to  soak  into  the  material, 
and  it  was  then  boiled  again  by  means  of  the  air  pump. 
As  a  rule,  all  the  air  was  removed  thus,  and  only  in  a 
few  instances  was  it  necessary  to  mechanically  a.ssist 
the  escajx;  of  some  remaining  bubbles.  Q'he  failure  of 
the  water  to  rise  in  the  neck  of  the  pyknometer  under 
the  Ijcll  jar  of  the  air-i)urap  upon  exhaustion,  or  to  fall 
when  air  was  subsequently  admitted,  was  taken  as  an 
indication  that  all  air  had  been  removed. 


(■)  Cellulose.     f:ro«»  and  Bevan,  I,ondon,  1895. 

(•)  HprengstofTe,  Ac.     F.  Hcisc,  Berlin,   1904. 

(••)  The  Manufacture  of  Explosives.     O.  Guttmann,  London, 
1895. 

(")  SchlegK-und  Sprengmlttel.       O.  Guttmann,  Braunschweig,' 
1900. 
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The  results 

obtained  were  as 

follows  :- 

- 

Material 
nitrated. 

Density  of 
raw  material. 

No. 

Nitrogen, 
per  cent. 

Density  of  the 

nitrated  material 

in  water. 

Cotton 

1-607 

1 

13-5 

1-665 

^j 

1-607 

2 

13-2 

1-659 

^j 

1-607 

3 

12-95 

1-672 

.J 

— 

4 

12-44 

1-642 

ji 



5 

12-37 

1-681 

,j 

— 

6 

12-33 

1-676 

,j 

1-607 

7 

12-30 

1-654 

^j 

— 

8 

12-29 

1-676 

.J 

— 

9 

12-27 

1-666 

,j 

— 

10 

11-96 

1-658 

,, 

— 

11 

11-36 

1-669 

.J 

1-607 

12 

11-19 

1-675 

,j 



13 

11-10 

1-653 

^ 

1-607 

14 

10-86 

1-669 

Wood  cellulose 

1-575 

15 

13-30 

1-715 

jj 

1-575 

16 

12-80 

1-659 

ji 

1-575 

17 

12-52 

1-673 

Ramie 

1-570 

18 

13-22 

1-670 

J, 

1-570 

19 

11-75 

1-667* 

Flax 

1-548 

20 

13-15 

1-685* 

" 

1-548 

21 

11-76 

1-641 

*  In  benzene. 

The  various  materials  in  water  behaved  very  differently. 
It  is  possible  that  in  many  instances  air  remained  enclosed 
in  the  fibres,  so  that  the  errors  would  tend  to  make  the 
values  too  low  ;  they  are,  however,  fairly  concordant. 
It  was  found  impossible  to  get  the  nitrated  ramie,  No.  19, 
and  the  nitrated  flax,  No.  20,  to  settle  in  water  in  the 
pyknometer,  and  ben»pe  had  to  be  resorted  to. 

The  values  found  in  these  determinations  of  densities 
of  various  nitrocelluloses  are  all  higher  than  the  figure 
given  by  Guttmann.  The  values  for  the  celluloses  them- 
selves, i.e.,  cotton,  wood  cellulose,  ramie,  and  flax,  are 
all  higher  than  the  figure  1-525  given  in  the  Chemiker 
Kalender.  The  question,  therefore,  arose  whether  the 
high  values  might  not  be  attributable  to  the  use  of  water. 
A  number  of  determinations  were  made  with  Johnson 
and  Johnson's  best  "  Red  Cross  "  cotton-wool.  The 
air-dried  cotton  in  water  gave  a  density  of  1-523  to  1-525, 
whiih  it  will  be  seen  agrees  with  the  figure  given  in  the 
Chemiker  Kalender.  The  same  cotton  perfectly  dried  both 
in  the  oven  for  three  or  four  days  at  40°  to  45°  C,  and  for 
several  days  in  a  sulphuric  acid  desiccator,  gave  a  density 
of  1-607  to  1-610.  These  determinations  were  repeated 
both  in  benzene  and  in  alcohol.  The  results  obtained 
were  substantially  the  same  in  both  these  liquids,  ranging 
from  1-56  to  1-58.  I  have  in  the  following  adopted  1-61 
as  the  density  of  cotton  cellulose.  The  densities  of  the 
various  nitrocelluloses  were  redetermined  in  benzene. 
The  results  obtained  were  by  no  means  concordant.  They 
were  all  lower  than  those  obtained  with  water — with  the 
sole  exception  of  the  two  values  already  referred  to. 
The  differences  in  some  cases  were  not  considerable.  The 
discordance  of  the  results  may  be  due  to  the  high  co-efficient 
of  expansion  of  the  benzene,  which  gives  rise  to  more 
considerable  experimental  error.  Possibly,  in  subsequent 
discussion,  this  point  may  be  further  elucidated. 

In  order  to  see  whether  the  density  was  the  same  when 
the  fibre  was  disintegrated,  a  solution  of  nitrated  cotton, 
containing  13-2  per  cent,  of  nitrogen  (No.  2),  D=  1-659, 
was  evaporated  to  dryness.  The  horny  mass  thus  obtained 
was  broken  into  fragments  of  about  6  mm.  2,  and  dried 
at  40°  C.  for  about  24  hours,  then  ground  to  pass  a  60-mesh 
sieve,  and  again  dried  at  40°  C.  for  72  hours.  The  density 
was  then  found  to  be  1-66. 

It  seems  strange  at  first  sight  that  the  densities  of 
nitrated  cottons  of  different  degrees  of  nitration  should 
have  practically  the  same  value,  and  that  the  increase  in 
weight  due  to  nitration  should  be  so  nearly  compensated 
by  increase  in  volume.  The  following  observation  may 
be  of  interest.  Taking  the  empirical  formula  for  cellulose 
and  calculating  the  molecular  volume  we  find  :  — 


M.W.  I) 

Cotton  cellulose    ....    162  1-61 

Dinitrocellulose     ....   252  1-67 

Trinitrocellulose    297  1-66 

or  a  mean  of  26-2  for  NO, — H 


M.V. 
100-6 


(lif. 
51-3 


151-9  ^^    =  25-65 

178-7  dif.    26-8 

Of  course,  the  multi- 


plication of  the  formula  does  not  affect  this  value.  The 
atomic  volumes  have  been  determined  by  Kopp  and 
others  for  liquids  at  the  boiling  point.  Nevertheless,  the 
most  recent  values, (12)  N02  =  32,  H  =  5-2,  gives  for 
NO2 — H  26-8,  which  compares  closely  with  the  above. 
I  may  mention  for  comparison  with  the  above — 

M.W.  D  M.V.               ,;, 

Glycol 62  1-125  55-1  \  ^r  « 

Mononitroglvcol    107  1-310  81-7  5  ~^'% 

Dinitroglyeol 152  1-500  101-3  ) 

and 
Glycerin 92  1-26  73-0     1      ^  25-5 

Dinitroglycerin    182  1-47{13)      124-0      |      ,„ 

Trinitroglycerin 227  1-60  142-0     j      ^° 

It  will  be  seen  that  both  with  glycerin  and  glycol,  the 
density  increases  regularly  with  nitration.  The  value 
of  NO2 — H  is  higher  for  the  first  than  for  subsequent 
substitutions,  whilst  the  contrary  holds  for  cellulose. 

It  was  thought  useful  to  determine  the  densities  of 
nitrocellulose  in  solution.  Making  up  solutions  of  nitrated 
cotton,  a  slight  amount  of  sediment  was  observed  in  every 
case.  An  experiment  to  purify  the  material  further  by 
filtering  a  solution,  and  regaining  the  nitrated  cotton 
from  the  filtrate  by  precipitation  in  water,  and  then 
re-dissolving  it,  showed  that  the  differences  were  so  slight 
as  to  render  this  excessively  troublesome  precaution 
unnecessary.  It  was  found,  after  several  experiments, 
that  the  best  method  of  determining  the  densities  of  these 
solutions  was  to  use  Regnault's  pyknometers  of  100  c.c. 
capacity,  the  solute  being  first  introduced  and  then,  after 
weighing,  the  solvent.  The  solution  was  allowed  to  stand 
with  frequent  agitation  until  it  appeared  homogeneous. 
The  solution,  during  this  period,  was  brought  nearly  to 
the  mark  on  the  neck,  and  then  adjusted  at  the  uniform 
temperature  of  15°  C.  by  adding  a  few  drops  of  the  solvent. 

The  following  are  the  results  .- — 


Material 
nitrated. 


D.  solute 

in 

Nitrogen 

Solute 

D.  15 

solution 

per  cent. 

per  cent. 

solution. 

(calcu- 
lated). 

D.  solute 
dry 

(deter- 
mined as 

above). 


Cotton 

13-2 

5-294 

0-8267 

1-73 

1-659 

„ 

,, 

7-207 

0-8358 

1-80 

,, 

,, 

11-205 

0-8540 

1-75 

,, 

,, 

13-925 

0-8681 

1-76 

Wood  cellulose 

13-3 

4-790 

0-8240 

1-79 

1-715 

,, 

,, 

7-569 

0-8369 

1-77 

Cotton 

11-10 

2-564 

0-8139 

1-82 

1-653 

,, 

,, 

4-695 

0-8232 

1-75 

_^ 

J, 

6-109 

0-8297 

1-75 

" 

13-2 

4-390 

0-9182 

1-77 

1-659 

Acetone  (sp.  gr.  0-8022  at  15°)  was  used  for  all  the 
experiments  except  the  last  in  the  table,  where  ethyl 
acetate  (sp.  gr.,  0-8983  al  15°  C.)  was  used. 

These  results  are  very  closely  concordant  if  one  considers 
the  great  difficulty  of  determining  densities  of  substances 
in  dilute  solution,  since  the  calculation — 


D  (solute)  = 


D  (solvent) 


D  (solution)  -  D  (solvent) 


1  - 100  X 


D  (solution)  X   %  solute 

depends  upon  the  difference — here  only  0-01  to  0-07 — 
between  the  density  of  the  solution  and  that  of  the  solvent. 
The  nature  of  the  solute,  and  its  behaviour  in  the  presence 
of  the  solvent,  made  it  impossible  to  obtain  solutions  of 
high  concentration  in  the  pyknometer,  whilst,  even  with 
more  dilute  solutions,  the  high  expansibility  of  the  solvent 
and  the  viscosity  of  the  solution  make  errors  unavoidable. 
The  densities  of  substances  in  solution  are,  as  a  rule 
different,  and  mostly  higher  than  in  the  solid  state,(i*) 
so  that  the  results  obtained  with  solutions  of  nitrocellulose, 
as  compared  with  the  densities  of  the  material  itself,  do 
not  present  anything  abnormal. 

( 12)  Ostwald,  Lehrbuch  der  Chemie,  2te  Auflage,  Vol.  I.,  pp.  367 
and   374. 

(»3)   Eng.  Pat.  28,808,  1904. 

(»*)  Walker.  Introduction  to  Physical  Chemistr>-,  London, 
1904. 
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3-  Refraction. — Hitherto  no  attempt  seems  to  have 
been  made  to  determine  the  n^fraotive  index  of  celhilose 
or  that  of  any  of  its  esters.  The  diiei  t  moasuremeut  of 
tibr»»s  can  obviously  not  Iv  effected,  and  imiirect  methods 
have  to  lie  resorted  to. 

Solutions  were  examined  in  a  Pulfrich  refraotometer  at 
15°  C.  and  the  refra<.'tive  index  of  the  sohite  calculated 
both  according  to  the  (n-1)  ami  (h^-I)  formul£e(i5).  The 
results,  however,  were  not  concordant,  as  showni  by  the 
follow  in  c  series  : — 


which  consists  in  laying  a  thin  ])late  of  the  solid  substance 
on  to  the  fixed  prism  and  bringing  between  it  and  the 
mo%-able  prism  a  drop  of  a  highly  refracting  liquid  such 
as  monobromonaphthalene.  Care  must  be  taken  that 
none  of  the  liquid  gets  between  the  film  and  the  fixed 
prism.  This  is  more  easily  avoided  if  the  film  is  cut  of 
such  a  size  as  completely  to  cover  the  metallic  mount 
as  well  as  the  prism  surface.  The  results  were  in  some 
instances  checked  by  means  of  the  Pulfrich  refractometer 
according  to  the  method  indicated  by  Ostwald(i').     As  a 


NitroRen 
per  cent. 

Solute 
per  cent. 

Density  of 
solution. 

no   Solvent 
(acetone). 

no    Solution. 

no   Solute 
calculaied  by 

Baw  material. 

{n—D 
formula. 

(n2--/) 
formula. 

Xttrated  cotton 

13-2 

4-092 

5-693 

11-990 

0-8202 
0-8279 
0-8593 

1-36333 

1-36695 
1-36704 
1-37283 

1-5176            1-53^2 
1-4620            l.t7.'8 
1-4849             1-474S 

A  method  which  proved  much  more  satisfactory  was 
adopted.  Films  were  made  with  the  diflierent  nitro- 
ceUuloses  in  the  following  manner : — Solutions  were 
prepared  so  as  to  have  a  viscosity  about  equal  to  that 
of  a  5  per  cent,  solution  of  a  photographic  nitrocotton, 
and  allowed  to  stand  for  some  weeks  in  carefully  corked 
cylindrical  glass  vessels  in  order  to  allow  all  undissolved 
particles  to  settle.  If  such  a  solution  was  poured  on  to  a 
glass  plate  and  left  to  spread,  the  film  when  dry  detached 
it.-»elf  spontaneously  from  the  glass.  If,  however,  the 
solution  was  spread  out  on  the  glass  by  tUting  it  to  and 
fro,  a  point  was  reached  at  which  the  film  was  so  thin 
that  it  would  not  detach  itself,  but  could  still  be  mechani- 
cally removed  by  liberating  the  edges.  It  was  at  that 
limit  that  fiJnis  of  the  desired  thickness,  measuring  0-02 
to  0-03  mm.,  were  obtained.  These  films  were  thoroughly 
dried,  leaving  them  for  several  weeks  exposed  to  the  air 
so  as  to  remove  all  the  solvent  without  allowing  them  to 
shrivel  up.  Observations  were  taken  at  varying  intervals 
during  this  period  until  successive  readings  were  constant. 

It  is  well  known  that  films  prepared  with  solutions  of 
nitrocelluloee  in  ether-alcohol  or  amylacetate  remain 
clear  and  tran-sparent,  whilst  films  from  solutions  made 
with  acetone  or  ethyl  acetate  become  opaque.  Amyl 
acetate  could  not  Ije  u.sed,  an  the  solvent  cannot  be 
entirely  removed.  The  soluble  nitrocelluloses  were 
therefore  dissolved  in  ether-alcohol,  and  even  then  it  was 
found  that  certain  nitrocelluloses  gave  cloudy  or  milky 
film.'*.  It  was  suggested  to  me  that  the  reason  for  this 
cloudiness  and  also  for  the  opacity  of  the  acetone  films 
was  that  the  moisture  of  the  atmosphere  causes  the 
nitrocellulose  to  come  out  of  solution.  The  films  were 
therefore  made  in  dry  air  as  follows  : — A  large  gas  jar 
fitting  air-tight  upon  a  ground  glass  plate  wa.s  furnished 
with  an  india-ruober  stopper  into  which  two  suitably 
bent  gla.ss  tubes  were  introduced,  one  reaching  to  the 
bottom  of  the  jar,  with  its  end  bent  back  to  the  periphery. 
Both  this  long  tube  and  the  other  shorter  one  were  fitted 
with  flrj-ing  tubes.  The  drying  tulje  carried  by  the  shorter 
bent  glass  tulje  was  connected  with  a  water  pump.  A 
circular  glass  plate  with  a  solution  sufficiently  spread  out 
thereon  was  placed  under  the  gas  jar  and  the  pump  was 
allowed  to  a^-t  for  about  10  minutes  and  then  disconnected. 
It  was  found  necessary  to  allow  three  or  four  days  for  the 
eva^joration  of  the  solution.  It  thus  became  passible  to 
obtain  clear  transf>arent  films  of  all  the  soluble  kinds 
with  ether-alcohol,  and  of  the  insoluble  kinds  with  acetone. 
I  found  it  imf)Ossible,  however,  to  obtain  transparent 
filnu  with  nitrated  wofxi  cellulose  on  account  of  the 
amount  of  «usj»ended  matter  which  would  not  settle  even 
after  the  solutions  ha^l  l*<n  kcjjt  for  months. 

The  transparent  films  were  examined  with  the  Abb6 
refractometer,  asing  the  method  indicated  by  ChwoIson('«J, 


(«•)  .^*  Trmtib*.  Phyticallsch  f.'h»-tniii'ti<-  Methoflf-n.  Hamburg 
and  I  .    ■      •  p  171 ;  or  Phy»iro-r li<rnifal  Method*  by  Traube, 

trar.«  i  irrlin.     PhiU'l'-lphla.   ls»8,  p     179 

' ' '  ler  Phytik      O    h.  CbwoliKni,  Ul<er»<;tzt  von  H. 

PfUom.    i;raijii<(  riwelg.      1904,  Vol.    II  ,   p.   3sl. 


mixture  of  acetone  and  monobromonaphthalene  could 
obviously  not  be  used,  another  mixture  had  to  be  found 
which  would  not  attack  nitrocellulose.  After  some 
experiments  it  was  ascertained  that  carbon  tetrachloride 
(nj),  1-4625)  is  miscible  with  monobromonaphthalene,  and 
that  this  mixture  is  colourless  and  transparent. 
The  results  were  as  follows  : — 


# 

Reciprocal  of 

No. 

Material 
nitrated. 

Nitrogen 
per  cent. 

Refraction 

no. 

Dispersion 
nr — ric. 

relative 
dispersion 

Cotton 

13-5 

"^      ni — «c. 

1* 

1-5059 

0-01070 

47-29 

2* 

,j 

13-2 

1-5076 

0-01060 

47-83 

3* 

,^ 

12-95 

1-5094 

0-01014 

50-02 

4 

,j 

12-44 

1-5139 

0-01003 

51-23 

5 

,, 

12-37 

1-5139 

0-01003 

51-23 

6 

J, 

12-33 

1-5141 

0-01003 

51-25 

7 

,, 

12-30 

1-5138 

0-01003 

51-23 

8 

,, 

12-29 

1-5141 

0-01006 

51-10 

9 

,, 

12-27 

1-5142 

0-01007 

51-10 

10 

1, 

11-96 

1-5145 

0-01007 

51-09 

11 

J, 

11-36 

1-5143 

0-01007 

51-07 

12 

J, 

11-19 

1-5143 

0-01007 

51-07 

13 

11-10 

1-5143 

0-01007 

51-07 

14 

,j 

10-86 

1-5143 

0-01007 

51-07 

18* 

Ramie 

13-22 

1-5070 

0-01055 

48-05 

19 

^j 

11-75 

1-5142 

0-01007 

51-10 

20» 

Flax 

13-15 

1-5095 

0-01016 

50-14 

21 

" 

11-76 

1-5142 

0-01007 

51-10 

(The  numbers  marked  •  are  those  of  which  the  films  were 
prepared  from  solutions  in  acetone.) 

It  will  be  noticed  that  the  nitrocelluloses  of  12-95  per 
cent,  nitrogen  and  over  differ  from  the  others  and  that 
there  are  hardly  any  differences  among  the  latter  for 
different  degrees  of  nitration.  The  refractive  index  is 
evidently  not  dependent  on  the  degree  of  nitration  as  was 
to  have  been  expected. 

I  found  that  the  nitrocellulose  films  could  be  denitrated 
without  losing  their  transparency.  I  did  not  succeed  in 
completely  denitrating  the  films,  and  with  those  I  made  I 
obtained  nD  =  l-52G5.  I  then  asked  one  of  the  artificial 
silk  factories  to  prepare  and  denitrate  some  films  for  me, 
and  they  were  able  to  make  them  so  that  no  nitrogen 
could  be  detected  with  the  nitrometer.  Those  films  in 
20  readings  gave  figures  ranging  from  1-5287  to  1-5310. 
The  highest  reading  was  obtained  with  the  thinnest  and 
therefore  no  doubt  the  most  perfectly  denitrated  films. 
The  dispersion  was  found  to  be  0-012315.  I  therefore 
accepted  for  cellulo.se:  nD  =  l-5310,  wp — no  =  0-012315y  = 
43-01.  In  order  to  test  the  accuracy  of  this,  I  prepared 
a  mixture  of  carbon  tetrachloride  and  monobromo- 
naj)hthalene  having  exactly  the  refractive  index  1-5310, 
and  I  found  that  with  transmitted  light  single  cotton 
fibres   are   practically   invisible   in  it.     Lumps   of  cotton 


(IT)  Physico-chemical  Measurements.     W.  Ostwald,  translated 
by  James  Walker,  London,  1894,  p.  143. 
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appear  gelatinised.  Wood  cellulose,  ramie,  and  flax  all 
disappeared  to  the  same  extent  in  the  said  liquid.  The 
various  kinds  of  celluloses  have,  therefore,  apparently 
the  same  refractive  index.  This  test  is  very  delicate,  a 
■difference  of  less  than  0-003  in  the  refractive  index  of  the 
mixture  rendering  the  substances  quite  visible.  A 
solution  of  phenol  in  benzene  having  the  desired  refractive 
index  can  likewise  be  used,  and  has  the  advantage  of 
keeping  more  constant  than  the  mixture  of  tetrachloride 
and    monobromonaphthalene. 

The  refractive  index  of  hard  Canada  balsam  is  1-535(18)^ 
therefore  when  cellulose  fibres  are  mounted  in  a  con- 
centrated solution  of  Canada  balsam  in  benzene,  such  as 
is  used  in  microscopy,  they  are  almost  invisible  and 
reappear  as  the  balsam  hardens,  being  distinctly  visible 
when  the  balsam  is  quite  hard,  as  I  stated  in  discussing 
their  microscopic  examination. 

If  with  the  refractive  indices  above  given  we  calculate 
the  molecular  refraction  according  to  the  formulae — 

r  =  — i~.  M  and  R  =—^ — pr,  :p-  we  find 


M.W. 

D 

no                r 

R. 

Cellulose  . . 
Dinitro  . . . 

162 
252 

1-61 
1-67 

Half  Dili 

1-5310           53-5           31-15 
1-5140            77-6            45-46 

! 

erence    = ,       12-05 

7-15 

which  half  differences  are  the  values  of  r  and  R  for  NO2 — H. 
Eor  H,  Landolt  gives,  r=:l-30,  and  Gladstone  found  the 
r  value  for  NOg  ranging  from  11  to  14  (i^),  therefore, 
NOo — H  =  9-7  to  12-7,  so  that  the  above  value,  12-05,  is 
within  the  range  of  these  determinations.  If  to  the 
molecular  refraction  of  dinitrocellulose  we  add  the  above 
r  value  for  NO2— H,  we  have  77-6  +  12-05  =  89-65  as  the 
r  value  for  trinitrocellulose  (14-14  per  cent,  nitrogen), 
which  corresponds  to  nD  =  1-5010  as  against  1-5059 
observed  for  13-5  per  cent,  nitrogen  and  1-5076  for  13-2  per 
cent. 

If  we  apply  Conrady's  atomic  refractions,  (n^ — 1),  for 
the  sodium  line(20)  to  the  formulae  suggested  for  cellulose 
by  Green,  Cross  and  Bevan,  and  Nastukoff,  distinguishing 
as  Conrady  does  between  0',  hydroxyl  oxygen,  0". 
■carbcnyl  oxygen,  and  0^,  ether  oxygen,  i.e.,  oxygen  linked, 
to  two  carbon  atoms,  we  find  :  — 


CgH70.0(H0)  , 
Cg  2-501  =  15-006 
Hio  1-051  =  10-510 
0^2  1-683=  3-666 
O's  1-521=   4-563 


(21) 


(22) 

C'sH.CO  (HO)    4 
C«       2-501  =  15-006 
Hio    1-051  =  10-510 
0"x    2-287=  2-287 
O'*     1-521=   6-084 


(23) 

CgHeO  (HO)  4 
C«       2-501  =  15-006 
Hjo    1-051=10-510 
0*1     1-683=    1-683 
0'*     1-521=    6-084 


33-445 


33-887 


33-283 


as  against  31-15  calculated  above  with  a  density  of  1-61 
If  we  take  the  density  as  low  as  1-525,  the  value  becomes 
32-86,  which  it  will  be  seen  is  still  below  the  values 
calculated   with  the   formulae. 

From  these  figures  we  may  no  doubt  safely  draw  the 
•conclusion  that  the  cellulose  molecule  has  no  double 
bonds. 

4.  Optical  activity. — Allen(24:)  says  that  a  1  per  c^nt. 
.'olution  of  cellulose  in  Schweitzer's  reagent  shows  "  a 
specific  rotation  of  -20°  for  the  light  transmitted,  which 
bears  to  the  sodium  ray  the  ratio  of  1  :  1-85."  I  cannot 
understand  this  passage,  as  if  one  takes  the  figures  quoted 
as  referring  to  wave  lengths  or  frequencies,  the  "  light 
transmitted  "  would  be  outside  the  visible  spectrum.  It 
may  be  a  printer's  error  for  1  :  0'85  or  [a]D=  -  17°.  He 
proceeds  to  say,  "  the  optical  activity  is  not  strictls' 
proportional  to  the  cellulo.se  dissolved,  increasing  some- 
what more  slowly  than  the  concentration  of  the  solution," 

('*)  Belles  Lee.  The  Microtomist's  Vade  Mecum.  Leaden. 
1900. 

(»»)  .See  Ootwald.  L°hrbuch,  1903,  Vol.  I.,  p.  450. 

(*")  Xemst,  Theoretical  Chemistry,  London,  1904,  p.  310 

(^')  Green,  Ueber  die  Konstitution  der  Cellulose,  Zeits. 
Farben-und  Textil-Industrie,   1904,  97  ;    also  Vignen. 

(*^)  Cross  and  Bevan,  Kesearches  en  Cellulose,  London, 
1901,  p.  79. 

(**)  XPBtukoff,  Ueber  die  Einwirkung  ven  Benzol  auf  Cellu- 
lose, Zeits.  Farben-und  Textil-Indastrie,  1902. 

C'*)  Allen,  Commercial  Organic  Analysis,  I.,  p.  388. 


and  that  celluloses  from  different  sources  exhibit  the  same 
optical  activity.  Levallois(25)  found  cellulose  in 
cuprammonium  Isevo-rotatory.  TolIens(26)  says  that  the 
rotation  of  the  cuprammonium  solution  of  cellulose  does 
not  seem  to  be  due  to  the  cellulose.  Becharap(27)  concludes 
that  the  solution  of  the  cellulose  in  cuprammonium  is  not 
simple,  but  is  accompanied  by  progressive  molecular 
transformations,  the  optical  activity  (dextro-rotatory)  of 
the  products  increasing  to  a  maximum  corresponding  to 
a  condition  of  equilibrium  ultimately  obtained.  There 
is,  therefore,  not  only  doubt  as  to  whether  cellulose  is 
laevo-  or  dextro-rotatory,  l)ut  also  as  to  whether  it  is 
opticallj-  active  or  not.  Professor  Guye,  of  Geneva,  in 
conversation  with  me,  expressed  the  view  that  it  ought 
to  be  possible  to  determine  the  rotation  of  cellulose  by 
direct  methods,  either  by  passing  powerful  light  through  a 
thickness  of  superposed  denitrated  films,  or  by  suspending 
finely  divided  cellulose  in  a  liquid  of  the  same  refractive 
inde.K.  using  a  rotating  polarimeter,  as  Landolt  did  in 
determining  the  rotation  of  sodium  chlorate(28).  I  have 
not  yet  been  able  to  carry  out  experiments  in  these 
directions.  Vignon(29)  states  that  he  has  examined  a 
nitrocellulose  with  10-68  per  cent,  nitrogen  in  ether- 
alcohol  and  in  acetone,  fitiding  it  dextro-rotator}-.  With 
a  concentration  of  1-4943  in  ether-alcohol  he  obtained  a 
reading,  aj,-f  0-635°,  and  with  a  concentration  of  3-848  in 
acetone,  aj  4-1  •625°,  and  he  calculates  [a]j=+19-3°  in 
the  former,  and  [ajj  =  21-l°  in  the  latter  case.  These 
values,  calculated  for  sodium  light,  give  respectively 
[a]D  =  17-2°,  and  [a]u  =  18-8''(30). 

The  following  are  the  results  which  I  have  obtained  : — 


Material 
nitrated. 


Xitrogen. 
per  cent. 


Solvent. 


Concentra- 
tion (gr.  in 
in  100  CO.). 


[a]D. 


Cotton   

13-2 

Ethyl  acetate 

2-31 

-H25-l° 

13-2 

Acetone 

1-60 

-I-18-0* 

12-44 

1-65 

-H25-3' 

12-44 

4-20 

-H9-2' 

12-29 

3-34 

-1-19-8' 

11-96 

1-73 

-h20-7* 

11-10 

2-07 

-I-23-1'' 

Wood  cellulose 

13-2 

1-88 

+  23-4" 

13-2 

Ethyl  acetate 

1-64 

-f23-6' 

13-2 

,, 

3-82 

+  23-3' 

Ramie 

13-2 

Acetone 

1-79 

-(-18-7' 

" 

13-2 

" 

3-09 

-h24-0' 

The  low  values  are.  no  doubt,  due  to  imperfect  solutions 
My  results  confirm  the  ob.scrvation  of  Vignon  as  to  nitro- 
cellulose being  dextro-rotatory,  but  my  values  are  .some- 
what higher.  The  range  of  concentrations  within  which 
transparent  solutions  are  obtainable  is  too  small,  and  the 
solutions  not  sufficiently  perfect  to  attempt  the  deter- 
mination of  constants.  Moreover,  the  degree  of  rotation 
and  its  variation  wdth  concentration  is  at  present  without 
stoichiometrical  significance.  Nitration  being  a  sym- 
metrical reaction,  the  optical  activity  of  nitrocelluloses 
furnishes  proof  of  the  optical  activity  only — but  neither 
of  the  direction  nor  of  the  degree  of  the  rotation — of  the 
original  substance.  It  is  therefore  clear  that  cellulose  is 
optically  active,  and  hence  that  the  molecule  must  contain 
one  or  more  a  symmetrical  carbon  atoms. 

5.  Dialysis. — As  I  mentioned  in  a  note  to  my  previous 
paper(3i),  I  succeeded  in  dialysing  an  acetone  solution 
of  nitrocellulose,  using  acetone  as  external  liquid.  I 
have  since  dialysed  nitrocellulose  through  both  vegetable 
and  animal  membranes.  My  experiments  are  not  yet 
sufficiently  advanced  to  warrant  publication.  I  have 
attempted  fractional  dialysis,  i.e.,  renewing  the  external 
acetone  at  given  intervals,  and  evaporating  the  removed 
outer  liquid  to  drjiiess,  thus  recovering  the  nitrocellulose 
which  in  a  given  time  had  passed  through  the  membrane. 
An  examination  of  the  fractions  so  far  obtained  has  shown 

(2  6)  See  Landolt,  Das  Optische  Drehungsvermogen  ;  Braun- 
schweig, 1898. 

(2  8)  Tellens,  Lehrbuch  der  Kohlenhvdrate,  II.,  p.  233. 

(*')  Compt.  Rend.,  100,  117,  278,  368. 

(2  8)  Optical  Activity  and  Chemical  Composition,  Landolt, 
translated  by  J.  McCrae,  1899,  p.  5. 

(2»)   Bull.  Sec.  Chim.,  1904,  p.  104. 

('»)  [a]D  =  0-89x[o]j.  See  Landolt,  Das  Optische  Dre- 
hungsvermogen, 1898,  p.  187. 

(»»)  This  J.,  1904,  296. 
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them  to  be  identical  in  nitrojten  content  w-ith  the  substance 
oripinally  dissolvt\l.  I  propose  on  a  future  oecasion 
dealing  with  dialysis,  solution  pressure,  and  the  like. 

Discussion. 

Sir  WiuxvM  Rams.w  asked  if  it  would  not  be  worth 
while  to  apply  Traubt>s  roeent  work  to  th^  question  of  the 
refractive  index  and  the  molecular  volume  Y  Traube, 
during  the  last  few  years,  had  l>een  carrying  on  a  remark- 
able series  of  re.^arches,  in  which  he  suggested  that  each 
atom  had  its  own  particular  volume,  and  inhabited  a 
certain  amount  of  space  which  was  unoccupied,  and  which 
pos^^esseil  a  certain  volume  of  its  ovn\  ;  for  example, 
in  the  ordinary  case  of  liquids  containing  carbon,  hydrogen, 
nitrovren,  oxvgen,  and  so  on,  these  constituents  each 
occupied  a  certain  fraction  of  the  volume  ;  and  in  the 
same  wav  as  each  element  had  a  volume  assigned  to  it, 
80  the  interstitial  space  had  a  certain  volume.  It  might 
be  interesting  to  see  whether  this  space  volume  came  out 
of  the  usual  value  in  this  case  ;  if  not.  it  would  give  some 
suggestion  of  the  molecular  weight  of  the  substance.  The 
same  method  was  applicable  to  the  refractive  indices. 
The  author  had  made  a  very  complete  series  of  observa- 
tions, which,  no  doubt,  would  find  their  interpretation 
some  day. 

Mr.  C.  F.  Cross  said  all  who  had  to  do  with  cellulose 
nitrates  knew  that  the  solubility  and  solution  viscosity 
of  nitrocelluloses  were  joint  functions  of  the  composition, 
».«.,  the  percentage  of  nitrogen,  and  of  the  processes 
employed,  and  including  the  raw  material  (cellulose)  and 
its  pre\-ious  preparation.  Cellulose  had  the  habit  cf 
taking  the  impress  of  the  treatments  through  which  it 
had  passed,  and  what  would  ordinarily  be  called  the 
physical  results  of  the  chemical  treatment  reflected  them- 
selves perfectly  in  the  solution  viscosity  of  derivatives, 
of  which,  however,  they  knew  as  yet  but  very  little. 
Those  who  had  to  do  with  the  particular  application  of 
these  solutions  knew  that  viscosity  was  in  itself  an  objective 
test  of  the  particular  raw  material  with  which  they  were 
dealing,  which  was  rather  an  inversion  of  the  order  in 
which  the  matter  was  presented  in  the  pafjcr.  With 
regard  to  the  observations  on  polarised  light,  the  author 
gave  statements  in  the  form  of  percentages,  which  he  took 
it  represented  the  visual  or  optical  analyses  of  the  fields 
of  the  particular  mounts  which  he  had  under  examination  ; 
these  had  an  industrial  application,  and  probably  might 
be  used  as  a  means  of  verifying  the  fact  that  there  could 
be  introduced  into  the  cellulose  unit,  apparently  homo- 
geneously, any  proportion  of  a  de.sired  negative  group  up 
to  the  maximum,  without  relation  to  any  as.sumed  mole- 
cular weight,  though  with  an  invariable  stoichiometrical 
value.  An  optical  method  of  analysis,  if  well  differen- 
tiated, might  enable  them  to  establish  as  a  fact  that  the 
distribution  of  these  negative  groups  was  actually  homo- 
geneous :  and  that  would  be  a  point  of  great  theoretical 
importance.  Bearing  on  that,  and  enabling  the  author 
further  to  inteirrate  his  observations,  he  suggested  observa- 
tions on  seotions  of  the  nitrated  fibres,  in  search  of  evidence 
of  penetration  in  any  particular  way  of  the  esterifying 
groups  from  the  outside  to  the  inside,  or  whether  the 
substance  apfi»*ared  to  lie  penetrated  homogeneously  from 
the  firtit  combination  of  the  negative  gioups.  The 
drnsities  of  cellulose  in  water,  alcohol,  and  benzene  were 
necessarily  variable,  and  the  author  stated  that  he  had 
observed  variations  in  the  case  of  the  nitrate  esters. 
He  Hhould  say  a  fortiori  that  the  raw  material  (cellulose) 
would  vaiy  ;  but  the  author  rather  passed  this  over,  not 
srivintf  the  cxporimentAl  numlx-rs.  and  they  did  nf)t  know 
what  the  variations  were  as  Ix-twecn  the  diflerent  media 
in  which  he  ha<l  made  his  observations.  That  was  a 
matter  of  pow«ibly  more  theoretical  importance  than 
would  appear  at  first  sight.  What  nractical  application 
they  were  to  make  of  these  density  values,  he  would  not 
enter  into  ;  but  with  the  data  av.Tilable  in  text  books, 
he  had  calculated  the  constants — for  instance,  of  nitro- 
jrlvcerin  as  compared  with  nitrfxeilulos<- — anfl  he  would 
sugtfcst  to  the  author  that  an  extension  of  these 
molecular  volume  ol>servations  might  enable  them  to 
throw  light  rm  the  constitution  of  cellidos^;  from  its  mode 
of  nniiin  with  these  negative  groujis.  He  had  arrived  at 
an  averat'c  number  for  the  three  nitrate  groups  in  nitro- 
glycerin of  23  ;  the   author's  numbers    for   nitr<x;clluloHe 


indicating  a  very  considerable  difference.  The  addition 
of  successive  nitro-groups  to  cellulose  caused  small  changes 
jn  density,  and  the  molecular  volumes  appeared  to  be 
constant,  b»\t  in  nitroglycerin  there  was  a  considerable 
shrinkage  of  volume  in  the  third  nitro-group ;  thi.» 
suggested  a  diffcrcnco  in  thermal  values  of  the  estOr 
reactions.  By  following  >ip  the  density  observations  iri 
that  direction,  a  definite  light  might  be  thrown  on  the 
functions  of  the  hydroxyl  groups  and  the  inner  constitutioiif 
of  cellulose.  With  regard  to  the  density  of  nitrocellulose 
in  solution,  he  doubted  whether  the  author  was  justified 
in  ascribing  the  loss  of  volume  to  the  sohite.  It  was  the 
system  that  lost  volume,  as  in  mixing  alcohol  and  watc^'. 
Moreover,  in  dealing  witli  cellulose,  it  would  be  difficult'> 
in  his  opinion,  to  say  which  was  the  solute.  He  woliloi 
suggest  that  he  should  aim  at  determining  the'  ae'iiSity 
of  the  water  taken  up  as  "  hygroscopic  liiGistrire  "  from 
the  atmosphere ;  that  would  furnish  art  important 
constant,  probably  correlated  with  the  observed  thermal 
phenomena.  Passing  on  to  refraction,  the  empirical 
con.stants  might  be  determined  for  other  colloids,  such 
as  gelatine  and  starch,  which  could  also  be  obtained 
in  transparent  films.  These,  if  also  examined  with 
reference  to  their  dehydration,  would  possibly 
throw  some  light  on  the  way  in  which  these 
colloids  parted  with  water  in  dehydrating.  Con- 
cerning the  application  of  these  results  to  molecular 
constitution,  he  would  point  out  that  the  author 
had  made  observations  on  the  denitrated  film,  but 
had  omitted  to  take  into  account  that  the  cellulose  ini 
that  form  was  partially  hydrolysed,  as  well  as  hydrated. 
Consequently,  the  numbers  calculated  would  require  to 
be  corrected  in  proportion  as  the  molecular  weight  would 
be  increased,  and  the  density  lowered.  All  round  the 
special  chemistry  of  the  subject  there  was  a  very  important 
physical  chapter,  and  it  was  really  to  the  physicist  they 
looked  for  shaping  the  material  which  lay  to  hand  by 
the  methods  of  which  they  were  masters,  and  chemist* 
were  not.  He  instanced  the  constants  of  density,  tenacity, 
and  ela.'iticity  ;  hydration,  in  reference  to  osmotic  proper 
tiei  ;  and  with  regard  to  the  question  of  heat,  specific  heat 
conductivity,  and  expansion,  linear  and  cubical.  Another 
important  point  was  the  calorimctry  of  the  different, 
reactions  of  cellulose,  more  particularly  the  ester  reactions, 
which  would  immediately  throw  light  on  the  constitutional 
questions  involved.  With  regard  to  light,  the  author  had 
already  broken  ground,  and  given  them  a  number 
of  very  important  constants,  which  would,  no  doubt,  be 
made  use  of  by  those  studying  this  question,  and  would 
lead  to  observations  by  others.  The  distribution  of 
electricity,  whether  by  static  electrification  and  induction, . 
the  question  of  current,  and  the  conductibility  of  cellulose, 
and  the  peculiar  electrolytic  phenomena  involved,  con- 
stituted a  large  chapter  of  problems  which  required  a 
whole  institution  of  physical  chemists  to  attack  and  reduce - 
to  order,  as  proper  material  for  the  chemist  to  work  upon. 
Dr.  R.  Robertson  said  he  could  confirm  the  author's 
observation  that  y)reparations  in  Canada  balsam  acquire 
much  better  definition  on  standing  for  a  few  days  ;  as  a 
further  help  to  this  end  he  had  found  staining  with  methy- 
lene blue  useful.  He  also  agreed  with  him  in  discarding  - 
the  fjclenitc  plate,  having  foimd  crossed  nicols  sufficient, 
especially  in  the  investigation  of  ungelatinised  fibres  in 
gelatinised  mixtures.  He  pointed  out  that  the  viscosity 
experiments  were  pei formed  on  solutions  of  the  nitro- 
celluloses in  ether-alcohol,  and  thought  that  a  more  useful/ 
series  would  have  been  obtained  by  using  a  solvent  such 
as  acetone,  which  dissolved  all  the  nitrocelluloses  given 
in  the  tables.  In  such  a  series,  he  had  found  that  the 
difference  in  viscosity  between  the  acetone  solutions  of 
nitrocelluloses  of  high  nitrogen  content  and  the  lower 
members  was  very  considerable,  and  that  a  distinct  transi- 
tion jioint  in  the  viscosity  occurred  exactly  at  the  point 
where  the  nitrocellnlose  began  to  possess  a  considerable 
.soluhility  in  ether-alfohol.  He  found  it  interesting  to 
note  that  the  author's  results  for  indices  of  refraction  and 
disy)ersion  were  [)ractically  constant  below  the  point  at 
which  the  nitrocellulose  begins  to  be  insoluble  in  ether- 
alcohol.  Above  this,  changes  set  in,  and  these,  together 
with  the  great  increase  in  visco.sity  occurring  at  the  same 
jioint,  would  appear  to  accentuate  rather  than  minimise 
the  distinction  between  the  so-called  soluble  and  insolubl©- 
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nitronelluloses.  The  observations  of  the  author  in  his 
former  paper  on  the  passage  of  nitrocellulose  through 
a  membrane,  he  could  quite  confirm,  having  found  that 
when  a  5  per  cent,  solution  of  guncotton  in  acetone  was 
separated  by  a  membrane  of  sturgeon's  bladder  from  pure 
acetone,  guncotton  to  the  extent  of  2  per  cent,  of  the  total 
quantity  present  passed  into  the  latter  in  one  year.  From 
other  experiments  on  this  subject,  he  had  thought  that 
the  molecular  aggregates  were  larser  in  the  case  of  the 
higher  nitrocelluloses  than  with  the  lower,  and  would 
consequently  have  expected,  if  thf>  membrane  acted  as 
a  sieve,  to  find  only  nitiocellulose  of  low  nitrogen  content 
passing  through.  This,  however,  was  not  so  :  the 
dialysed  nitrocellulose  being  to  a  considerable  extent  at 
least  of  high  nitration.  Xo  doubt  the  author  would  in 
his  promised  further  researches  throw  some  light  on  the 
debated  questions  of  the  nature  of  colloids  and  the  function 
of  the  .semi-permeable  membrane  through  which,  according 
to  Kahlenberg  (J.  Pharm.  Chim..  1906.  145).  contrary  to 
the  older  conceptions,  non -crystalline  substances  may 
be  made  to  pass,  crystalline  ones  remaining  behind.  The 
use  of  the  ultra-microscope  also  is  indicated  as  being  of 
possil>le  service  in  investigating  solutions  of  nitrocellulose, 
especially  as  he  had  obtained  well-marked  examples  of 
the  TjTidall  phenomenon  in  the  case  of  acetone  solutions 
that  had  stood  for  many  years. 

Mr.  Waltkr  F.  Reid  said  he  had  made  a  number  of 
experiments  on  the  viscosity  of  nitrocellulose  solutions, 
and  generally  found  it  had  no  relation  to  the  degree  of 
nitration.  The  optical  results  would  decidedly  throw 
a  light  on  the  constitution  of  cellulose  and  its  compounds, 
which  was  very  much  wanted.  He  also  had  experienced 
a  difficulty  in  obtaining  clear  films,  but  managed  to  siu:- 
mount  it.  It  was  quite  true  that  ether-alcohol  and  acetone 
absorbed  moistiu-e  from  the  atmosphere,  no  matter  how 
dry  the  air  was.  He  found  that  by  pouring  the  solution 
on  to  a  piece  of  glass,  and  covering  it  with  another  piece 
of  glass  at  a  distance  of  about  a  quarter  of  an  inch,  allowing 
the  solvent  to  evaporate,  and  covering  the  whole  arrange- 
ment with  a  box,  a  perfectly  clear  film  could  be  obtained. 

Mr.  A.  R.  LiXG,  referring  to  the  fact  observed  by  Allen, 
that  cellulose  dissolved  in  Schweitzer's  reagent  had  a 
laivo-rotatory  power,  said  that  it  had  been  shown  recently 
by  Grossmann  (Zeits.  Ver.  Deuts.  Zuckerind.,  1906,  1024) 
that  alkaline  copper  salts  reversed  the  rotatory  power  of 
certain  optically  active  bodies  in  solution.  If  it  were 
found  possible  to  dissolve  cellulose  in  some  neutral  solvent, 
then  it  would  probably  be  found  to  be  a  dextro-rotatory 
body,  as  its  nitro-derivatives  were,  according  to  the  author. 
He  (the  speaker),  however,  believed  that  in  all  these 
substances,  and,  indeed,  in  cellulose  itself,  they  -were 
dealing,  not  with  homogeneous  compounds,  but  with 
mixtures,  possibly  solid  solutions.  He  did  not  think 
they  could  in  such  cases  take  the  apparent  stoichio- 
metrical  relations  of  the  nitro-groups  and  the  cellulose 
residue  as  indicative  of  the  existence  of  definite  chemical 
entities. 

Dr.  G.  LiXDSAY  JOH>'SON'  said  he  thought  the  author  had 
hardly  made  enough  of  the  value  of  certain  columns  of  his 
lists  of  figures.  In  the  first  place,  if  one  took  the  column 
of  the  refractive  indices,  and  the  column  of  the  nitrated 
cotton,  the  numbers  varied  in  a  manner  inversely  with 
the  amount  of  nitration  of  the  cotton.  The  solubilities 
varied  directly,  while  the  refractive  indices  varied  inversely 
with  the  nitration.  These  figures  followed  too  closely 
and  too  evenly  to  be  the  result  of  mere  chance.  The 
author,  apparently,  did  not  regard  this  relation  as  of  much 
importance,  but  to  his  mind,  it  suggested  a  law  connecting 
nitration  with  the  refractive  index  and  the  solubility. 
Taking  the  refractive  indices  from  the  top  downwards, 
every  one  of  the  figures  formed  a  harmonious  curve  with 
the  nitration,  until  one  came  to  Xos.  7  and  11.  All  the 
others  also  followed  a  regidar  curve.  In  the  same  way 
the  relation  of  the  solubilities  was  even  more  striking. 
Taking  Xos.  1,  2,  3,  4,  the  value  of  the  solubilities  and  the 
refractive  indices  together,  formed  a  remarkably  evenly 
increasing  number.  There  were  only  two  exceptions. 
Xos.  7,  8,  9,  and  10  were  e.xceedingly  remarkable,  if  they 
were  compared  with  the  refractive  indices.  The  author 
ought  to  be  able  to  group  these  figures  and  obtain  a  ready 
means  of  ascertaining  the  amount  of  nitration  in  cotton 
by  putting  either  a  film,  or  a  solution,  under  the  refracto- 


meter,  and  reading  off  the  amount  of  nitration  straight 
away.  To  assist  in  that,  two  other  methods  might  be 
used,  one  which  was  known  as  the  Tvndall  effect,  since 
that  scientist  had  shown  that  polarised  light  had  a  tendencv 
to  increase  from  the  short  wave  lengths  to  the  long.  He- 
could  not  help  thinking  that,  if  the  author  were  to  examine 
for  the  T\-ndall  effect  with  a  Xicol  prLsm  at  the  top,  and 
have  the  length  of  the  tube  in  the  axis  of  the  light,  he 
might  get  some  very  interesting  results.  Axial  and  uni- 
axial crystals  were  familiar  to  all,  as  well  as  their  effect 
on  light,  producing  both  ordinary  and  extraordinary  rays  ; 
but,  in  addition,  and  that  is  the  chief  point  in  the  Tyndall 
effect,  in  all  colloidal  solutions,  remarkable  rays  pass  out 
at  right  angles  to  the  axis  of  the  tube.  The  second  method 
was  based  on  the  fact  that  many  colloidal  solutions  had 
curious  absorption  bands,  and  he  believed,  from  some 
work  he  (the  speaker)  had  done  in  this  direction,  that  the 
author  would  find  a  direct  relation  between  the  strength 
and  position  of  the  absorption  bands,  and  the  amount  of 
nitration  of  the  cotton. 

Mr.  L.  M.  Deaxb  drew  attention  to  the  fact  that  the 
so-called  nitro-cotton  containing  11-9  per  cent,  and  12-1 
per  cent,  of  nitrogen,  when  dissolved  in  acetone  and 
precipitated  with  water  for  the  preparation  of  a  jelly 
with  nitroglycerin,  seemed  to  produce  a  better  jelly  than 
one  formed  in  the  ordinary  way,  in  which  nitro-cotton 
was  stirred  up  with  nitroglycerin  at  a  certain  temperature. 
That  is  if  the  nitro-cotton  was  dissolved  first  in  acetone 
and  then  precipitated  with  water  it  formed  a  better  jelly 
with  the  nitroglycerin  than  if  the  raw  nitro-cotton  were- 
treated. 

Mr.  W.  RiNTOUL  said  the  question  of  the  absolute- 
density  of  guncotton  was  raised  some  years  ago,  when 
it  was  found  that  the  figure  given  in  the  Service  Treaty 
on  Explosives,  namely,  1-634,  was  below  the  truth.  The 
average  of  several  determinations  of  the  density  of  gun- 
cotton  of  13  per  cent,  nitrogen  prepared  from  cotton 
waste  gave  1-675  at  15-5V15-5°  C.  as  the  absolute  density. 
Several  methods  of  determination  were  tested,  and  the 
most  reliable  was  found  to  be  by  the  introduction  of 
fluid  paraffins  into  the  specific  gravity  tube  containing  a 
known  weight  of  dry  guncotton,  which  was  frequently 
evacuated  to  remove  the  last  traces  of  air.  The  gun- 
cotton  used  was  finely  pulped  to  avoid  the  possibility 
of  air  remaining  behind  in  the  long  guncotton  fibres. 
Benzene  was  also  tried  as  the  displacing  fluid,  but  it 
appeared  to  have  a  slight  action  on  the  guncotton,  and 
gave  unreliable  results.  With  regard  to  the  difference- 
in  the  nitrogen  content  of  guncotton  determined  by 
the  Waltham  Abbej-  and  Ardeer  methods  of  using  Lunge's 
nitrometer,  the  figure  quoted  by  the  author  was  con- 
siderably too  high.  Repeated  comparisons  of  the  two 
methods,  using  identical  materials,  and  by  the  same 
and  different  operators,  have  proved  that  this  difference 
is  not  greater  than  0-1  per  cent.,  the  Ardeer  method 
giving  the  higher  result.  Possibly  the  higher  difference 
mentioned  by  the  author  might  be  due  to  the  use  of 
sulphuric  acid  containing  more  than  96  per  cent.  H2SO4. 

The  Chairmax  said  the  whole  course  of  work  which  had 
been  so  laboriously  carried  out  with  such  a  number  of 
experiments  went  to  show  that  they  had  not  yet,  bv 
any  means,  ascertained  the  constitution  of  the  cellulase 
molecule,  and,  consequently,  of  the  true  character  of  the 
nitro-compounds  formed.  Everything  pointed  to  the 
existence  in  all  nitrated  cottons  of  a  number  of  various 
individuals  mixed,  and  in  no  case  to  the  existence  of  a 
single  individual. 

Mr.  DE  MosENTHAL,  in  reply,  said  that  he  found  that 
Traubes  atomic  volumes  did  not  apply,  nor  did  those  of 
Kopp.  Taking  Green's  formula,  C6H700(OH)3,  the 
figures  were  : — 


Traube. 

Kopp. 

6  C    

10  H 

1  0  in  first  OH 

59-4 
31-0 
2-3 
0-8 
11-0 
25-9 

6B-0 
55-0 

7-8 

2  0  in  further  OH's 

15-6 

2  0  attached  to  different  C's 

Molecular  co- volume 

15-6 

130-4 

160-0 
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THE  APPLICATION  OF  CHEJflCAL  ANALYSIS 
TO  THE  EXAMNATION  OF  COMMERCIAL 
SPIRITS.' 

Pabt  IL — Analysis  of  Brandies. 
by  e.  a.  mann  and  t.  n.  kirton. 

In  a  previoas  paper  from  our  laboratory  (this  J., 
April  15,  1907,  pp.  287 — 289)  the  analysis  of  spirits  was 
dealt  with  in  its  application  to  the  detection  of  the  origin 
of  different  kinds  of  so-called  whLsky.  The  immediate 
object  of  the  analyses  therein  described  was  to  determine 
whether  the  samples  were  "  pot  still  malt  "  or  "  patent 
grain  "  spirit^t.  In  addition,  there  were  described  a  few 
analyses  of  samples  of  brandy  and  rum  which  were  also 
examined  as  to  their  origin. 

The  analyses  here  recorded  were  obtained  in  an  attempt 
to  provide,  by  the  application  of  recent  methods  of  spirit 
•oalvBis,  more  reliable  evidence  in  prosecutions  for  selling 
branidiefl  under  false  trade  description-s. 

The  brandy  chosen  for  experiment  was  that  of  a  well- 
known  Wand  of  spirit  which  is  sold  in  two  qualities — 
"  Three  Star  "  and  "  One  Star  " — and  which,  on  account 
of  ita  reputation,  is  very  commonly  replaced  by  inferior 
spirits.  The  work  was  conducted  in  co-operation  with  the 
Liquor  Inspection  Department,  and  altogether  67  sus- 
picioas  sampler  were  collected  from  hotels  in  various  parts 
of  the  State,  all  of  which  bore  the  label  of  the  brand  in 
qae«tion.  These  were  analysed,  and  some  of  the  results 
given  in  the  accompanying  tables. 

Before  aay  concluHJon  could  bf;  drawn  from  these,  it 
w««  necemary  to  (^tablLth  a  standard  for  comparison. 
In  order  to  do  this,  samples  were  drawn  in  bond  from 
direct  shipment*,  obtained  by  certain  merchants  who  have 
traded  for  many  yean*  in  the  brand  in  question.  In  the 
ca#i«  of  the  "  Three  Star  "  quality  only  three  samjilcs  from 
one  ftbipment  were  examined,  \mt  in  the  rase  of  the  "  One 
Star  "  two  shipment*  were  sample*!.  An  interval  of  two 
mooth.4  elap»ted  between  these  two  shijimcnts,  which 
arrived  during  the  period  covered  by  the  collection  of  the 
•lupected  namplen. 

The  analyses  of  the  "  standard  "  samples  disclosed  a 

*  Taken  •§  read. 


He  did  not  see  how  sections  of  nitrated  cotton  could  be 
-examined  to  ol>serve  the  jienetration  of  the  acids.  As  to 
the  objection  that  the  refniotive  indices  were  determined 
on  films,  he  pointed  out  that  he  had  confirmed  his 
results  by  placing  the  fibrous  material  into  a  mixture 
of  monobromonaphthalene  and  carbon  tetrachloride, 
having  the  refractive  index  found  by  the  other  method, 
and  he  thouglit  the  invisibility  test  confirmed  the 
results  obtained  with  films.  He  quite  agreed  with 
Mr.  Ling  that  oellula-se  was  a  tyi^)e  and  not  a 
chemicar  entity  :  he  had  in  his  previous  paper  pointed 
out  the  difference  between  the  cuticles  of  a  cotton  fibre 
and  the  intercut icular  substance,  and  this  would,  of  course, 
Apply  to  cellulose  from  different  sources.  It  was  exceed- 
ingly difficult  to  draw  conclusions  from  the  results  obtained, 
and  great  caution  had  to  be  exercised.  He  had.  for 
instance,  worked  out  the  molecular  volumes  of  the  nitro- 
derivatives  of  the  aromatic  series,  such  as  benzene,  toluene, 
and  phenol,  and  found  that  the  value  of  NOo — H  varied 
with  the  orientation  of  the  NOg  group,  and  that  the 
relation  between  values  of  the  first  and  subsequent 
snbtititutions  was  very  irregular.  In  all  cases  the  values 
were  much  lower  than  with  glycerol,  glycol,  and  cellulose. 
He  felt  inclined  to  deduce  that  cellulose  was  not  isocyclic, 
and  would  doubt  that  it  was  heterocyclic,  as  assumed  by 
Green  ;  he  thought  that  there  was  ground,  on  physical 
data,  to  regard  it  as  aliphatic.  Referring  more  particularly 
to  the  thermal  data,  which  Mr.  Cross  regarded  as  important, 
he  stated  that  the  authorities  on  the  subject  all  agreed 
as  to  the  disappointing  nature  of  the  results  to  be  obtained 
by  that  method.  In  reply  to  Dr.  Lindsay  Johnson,  he 
■faad  stated  in  his  previous  paper  that  he  had  failed  to 
obtain  the  Tyndall  effect  with  solutions  of  nitrated 
■coXXon. 


remarkable  similarity  in  the  characteristic  ingredients 
determineil.  and  the  agreement  between  tlie  samples  of 
*■  One  Star  "  taken  from  different  shipments,  was  par- 
ticularly satisfactory.  On  comparing  the  suspected 
samples  with  the  "  standard  "  samples,  such  wide  diver- 
gences were  apparent  as  led  to  the  conclusion  that  none 
of  the  former  were  genuine.  This  conclusion  was  supported 
by  differences  in  colour  and  aroma,  and  in  many  cases  of 
taste,  as  determined  by  an  expert  taster,  but  none  of 
these  means  of  distinction  was  so  satisfactory  or  decisive 
as  chemical  analysis. 

Most  controversy  centred  round  the  method  of  estab- 
lishing a  standard,  as  to  whether  samjjles  taken  in  the 
manner  described  could  be  considered  as  reliable  specimens 
of  the  spirit  legitimateh'  sold  under  that  particular  label. 
So  far.  this  evidence  has  been  accepted  by  the  Courts. 
It  would  appear,  therefore,  that  the  application  of  modern 
methods  of  spirit  analysis  can  be  successfully  applied  to 
test  the  identity  of  a  particular  brand  of  spirit.  The 
limits  of  their  applicability  have  not  yet  been  ascertained, 
as  these  can  only  be  determined  by  investigating  prac- 
tically all  the  brands  on  the  market  in  a  manner  similar 
to  that  here  described. 

Methods  of  analysis. — These  were  practically  the  same 
as  those  described  in  the  paper  already  referred  to,  only 
three  modifications  being  introduced,  as  follows  : — 

1.  Estimation  of  acidity. — Instead  of  estimating  the 
"  volatile  "  and  "  total  "  acidity,  and  arriving  at  the  fixed 
acidity  by  difference,  the  latter  was  determined  directly 
in  the  residue  left  after  boiling  off  the  volatile  acids. 

2.  The  extract  was  determined  on  the  residue  of  200  c.c. 
after  the  distillation  of  ethers,  furfural,  and  aldehydes. 
This  economises  the  sample,  and  diminishes  the  possibility 
of  error,  as  the  extract  was  previously  estimated  on  one- 
tenth  of  this  volume  of  original  spirit. 

3.  Estimation  of  higher  alcohols  by  the  Allen- Marquardt 
method. — The  oxidation  of  the  higher  alcohols  under  a 
reflux  condenser  was  entirely  abandoned  on  account  of 
the  disadvantages  described  in  a  previous  paper.*  All 
oxidations  were  conducted  in  pressure  bottles,  and  this 
method  as  now  applied  in  this  laboratory  has  been  remark- 
ablv  successful. 


Combination  water-bath  and  shaker  carrying  six  bottles  and  frames. 

To  avoid  the  inconveniences  of  the  method  as  described 
by  Allen  and  Chattaway,t  especially  the  labour  involved 
in  shaking  by  hand,  a  special  water  bath  was  constructed, 
fitted  internally  with  a  shaking  table.  This  table  was 
agitated  by  a  rod  j)assing  through  a  slit  in  one  end  of  the 
bath,  and  operated  by  means  of  a  small  air  engine.  The 
arrangement  is  shown  in  the  accompanying  photograph. 
The  bath  was  fed  with  hot  water  by  means  of  a  "  geyser," 
and  kept  heated  by  two  large  Hunsen  burners.  The  large 
amount  of  steam  generated  was  led  into  a  worm  condenser. 
By  these  means  the  bath  could  be  kept  at  98°  C.  for  several 
hours  without  difficulty,  and  as  it  could  be  readily  started, 
two  oxidations,  occupying  four  hours  each,  could  be  com- 

(•)  This  J.,  Dec.  15,  1900 
(t)  Analyst,  Vol.  XVI.,  1891. 
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pleted  in  a  day.     The  shaking  table  held  six  pressure 
bottles,   so   that  altogether   twelve   oxidations   could   be 
completed    in    a    day    with    very    little    trouble,    as    the 
apparatus,   once  started,   required  no  supervision.     The 
time  occupied  can  be  still  further  reduced,  as  experiments    i 
go  to  show  that  oxidation  is  complete  in  two  hours  with    i 
ordinary    commercial    spirits  ;      the    continuous    shaking    '• 
rendered   possible   in  this   apparatus,   no  doubt,   greatly 
hastens  the  action.     The  advantage  of  this  method  over    , 
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the  reflux  condensers  working  for  eight  hours  is  very  great, 
and  it  is  not  ordy  more  convenient,  but  much  more  accurate, 
duplicate  estimations  of  higher  alcohols  giving  a  con- 
cordance never  attained  with  the  other  method. 

In  addition  to  the  tables  referred  to  above,  a  small 
table  is  appended,  giving  the  result  of  the  examination 
of  three  spirits  sold  as  brandy,  which  are  evidently  entirely 
fictitious.  These  analyses  give  rather  startling  evidence 
as  to  the  nature  of  some  of  the  spirits  sold  as  brandy. 

Brandies. 


Table  I. — "  One  Star  "  quality. 
Figures  represent  grammes  per  100  litres  of  absolute  alcohol. 


Hydrometer 

Proof 

j 

Higher  alcohols 

j       Total 

Extract 

reading. 

Specific 

spirit. 

Volatile 

Furfural 

Aldehydes.      Ethers. 

(mean  of  two 

secondary 

grms.           Fixed 

U.P. 

gravity. 

per  cent. 

acids. 

estimations). 

products. 

per  Utre.        acids. 

.Standard  samples. 

First  shipment. 

17-8 

0-9410 

81-64 

46-02 

2-52       1      12-85       1      145-59 

194-64 

1      400-60 

6-20       1      40-29 

17-8 

0-9411 

81-55 

45-02 

2-52       1      11-81       1       145-76 

185-67 

'      390-78 

6-16 

37-49 

18-6 

0-9412 

81-45 

45-02 

2-32       1      15-06       j       145-59 

187-45 

395-09 

6-30 

37-67 

Second  Shipment. 

17-8 

0-9406 

82-02 

49-8 

2-60 

14-9 

142-8 

186-5 

396-60 

6-27             40-5 

17-8 

0-9405 

82-12 

49-7 

2-66 

14-9 

142-7 

187-2 

397-16 

6-31             37-3 

17-8 

0-9405 

82-12 

49-7 

2-66 

14-9 

144-5 

187-2 

398-96 

6-21             37-3 

Suspected  samples. 

19-3 

0-9424 

80-21 

30-57 

1-08             13-10 

99-50 

95-83 

241-62 

11-99 

31-72 

19-3 

0-9414 

81-26 

47-82 

0-15             10-77 

70-20 

73-77 

202-71 

8-80 

62-89 

16-3 

0-9393 

83-26 

63-84 

2-80             10-52 

64-80 

79-20 

221-16 

2-70 

42-97 

18-9 

0-9424 

80-21 

68-82 

0-98             29-05 

157-30 

117-35 

373-50 

6-70 

63-73 

19-8 

0-9416 

81-07 

30-30 

Ml              16-10 

156-00 

250-00 

453-00 

7-58 

50-40 

15-7 

0-9378 

84-64 

48-30 

0-76             10-40 

65-60 

91-90 

217-00 

1-55 

30-20 

18-2 

0-9413 

81-36 

21-50 

0-54               8-60 

36-00 

49-80 

116-40 

1-21 

50-29 

15-7 

0-9386 

83-92 

19-40 

Nil              16-70 

130-40 

209-30 

375-80 

4-29 

30-50 

16-8 

0-9400 

82-50 

39-50 

0-53                9-50 

37-30 

40-40 

127-20 

1-03 

30-90 

17-1 

0-9390 

83-54 

24-40 

0-14              27-90 

148-30 

222-40 

423-10 

4-05 

18-30 

19-7 

0-9423 

80-32 

61-10 

0-78              36-20 

105-60 

136-50 

350-20 

7-13 

57-30 

20-1 

0-9435 

79-04 

31-00 

0-22             27-50 

193-90 

227-60 

480-20 

4-28 

27-80 

19-3 

0-9414 

81-26 

47-82 

0-15             10-77 

70-20 

73-77 

202-71 

8-80 

62-89 

22-0 

0-9433 

79-25 

72-20 

0-71             31-40 

143-97 

160-64 

408-92 

7-70 

25-80 

20-0 

0-9433 

79-25 

41-20 

0-77                7-70 

38-90 

66-15 

154-72 

1-31 

32-25 

21-2 

0-9443 

78-18 

107-34 

0-95       :      15-68 

134-10 

209-96 

468-03 

4-82 

137-30 

14-4 

0-9364 

86-00 

52-30 

0-86       ,      16-29 

25-10 

69-76 

164-31 

1-72 

29-72 

20-4 

0-9444 

78-07 

52-30 

0-94             21-90 

88-88 

34-48 

198-50 

8-50 

52-38 

19-7 

0-9423 

80-32 

61-60 

0-78             36-20 

105-60 

146-50 

350-68 

7-13 

27-80 

24-0 

0-9466 

7.5-70 

33-30 

0-50              10-40 

24-44 

69-26 

137-90 

2-85 

58-. 50 

20-3 

0-9438 

78-71 

21-30 

0-55              13-50 

78-36 

103-82 

217-53 

8-38 

26-70 

18-5 

0-9417 

80-96 

40-40 

0-26             16-20 

228-80 

144-39 

430-05 

4-60 

25-20 

16-9 

0-9403 

82-31 

74-50 

0-26              14-89 

93-67 

51-01 

234-33 

7-49 

62-11 

23-7 

0-9469 

75-37 

39-00 

0-93              12-70 

57-00 

— 



6-00 

55-70 

19-6 

0-9425 

80-11 

31-40 

0-65              17-40 

57-00 

— 



8-60 

9-80 

16-7 

0-9394 

83-16 

63-10 

2-50             25-20 

39-00 

— 

— 

10-20 

88-40 

7-6 

0-9286 

92-81 

149-00 

0-94             75-00 

96-00 

— 



19-67 

90-60 

18-9 

0-9416 

81-07 

57-00 

10-80             21-60 

91-00 

— 

— 

6-80 

64-80 

22-3 

0-9444 

78-07 

59-24 

1-01               8-97 

110-61 

— 

— 

6-04 

33-66 

T 

ABLE  II. — "  Three  Star  "  qualiti^ 

(. 

F 

igures  repr 

esent  grammes  per  100  litres  of  a 

bsolute  alcohol. 

Hydrometer 

Proof 

Higher  alcohols 

Total 

Extract    1 

reading. 

Specific 

spirit. 

Volatile 

Furfural. 

Aldehydes.'     Ethers. 

(Mean  of  two 

secondary 

grms.           Fixed 

U.P. 

gravity. 

per  cent. 

acids. 

1 

estimations). 

products. 

per  litre.        acids. 

Standard  samples. 

19-3 

0-9429 

79-68 

53-78 

2-63             12-15             141-21 

209-71 

419-48 

7-45             48-00 

19-3 

0-9428 

79-79 

53-78 

2-80              12-03              141-04 

202-82 

412-47 

7-45             54-31 

19-3 

0-9428 

79-79 

52-38 

2-73             12-03              141-04 
Suspected  samples. 

215-65 

423-83 

7-27       i      55-71 

20-8 

0-9443 

78-18 

31-25 

0-27               7-80               31-50 

61-14 

131-61 

3-60             52-31 

17-1 

0-9406 

82-02 

54-80 

1-Oe       1      11-60               97-76 

146-24 

311-46 

1-41             43-62 

20-0 

0-9427 

79-89 

30-70 

0-87       '      27-30               58-83 

97-60 

215-33 

5-57             63-94 

18-4 

0-9416 

81-07 

41-50 

1-50        1       16-20                87-49 

110-31 

257-00 

9-00             45-40 

18-2 

0-9427 

79-68 

84-40 

1-50              14-30                69-00 

— 

— 

8-39             36-80 

! 

1 

'able  III. — Fictitious  Brandies 

Ft 

gures  repr 

tsent  grammes  per  100  litres  of  cu 

bsolute  alcohol. 

Hydrometer 

Proof 

Higher  alcohols 

Total      ' 

Extract 

reading. 

Specific 

spirit. 

Volatile 

Furfural.     Aldehydes.      Ethers. 

(Mean  of  two 

secondary 

grms. 

Fixed 

U.P. 

gravity. 

per  cent. 

acids. 

estimations). 

products. 

per  litre. 

acids. 

27-9 

0-9513 

71-15 

28-73 

Ml 

4-90 

49-75 

.tS-92 

122-30 

0-10 

35-91 

30-7 

0-9518 

70-57       1 

11-40 

Xil 

8-58 

15-29 

39-33 

74-60 

1-98 

29-65 

30-7 

0-951S 

70-57 

11-40 

Nil 

8-58 

13-11      1 

43-70 

76-79 

1-96 

29-65 
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Manchester  Section. 


THE     ELECTROTHERMIC     COMBUSTION     OF 
ATMOSPHERIC     NITROiiEN. 

BY     F.     HOWLES. 

This  J.,  IWT.  290— 29S. 

Errata. 

P.  2\H.  col.  1.  lines  3  ami  5  and  illustration:— The 
picture  illustrates  the  ItKM.)  kilowatt  furnace  and  not  the 
5(K.>  kilowatt  furnace,  and  the  reference  should  be  trans- 
ferred accordingly.  P.  295.  col.  2.  line  4  from  bottom  :— 
For    ■■  Bohrmanii  "    read    "  Rohrmann." 


New  York  Section. 


Iteding  held  at  Chemists^  Club  on  Friday,  March  22,  1907. 


MR.  GEO.  C.  STONE  IX  THE  CHAIR. 


SOLUBILITY  OF  POTASSIUM  PERMANGANATE. 

BY  EDWARD  C.  WORDEN. 

With  the  exception  that  the  observations  extend  to 
higher  temperatures,  the  present  work  somewhat  repeats 
the  recent  determinations  of  the  solubility  of  potassium 
permanizanate  in  water  by  Baxter,  Boylston,and  Hubbard 
(J.  Amer.  Chem.  Soo..  1906.  1330).  and  in  a  lesser  degree 
tho«  of  Patterson  {ibid.  1734).  The  investigations  of 
Mit.K-herlich  (Pogg.  Ann.,  1H32.  295).  Guthrie  (Phil.  Mag., 
IsTH.  37),  Kuntz  (Zeit.  Krist.  Min.,  1894.  374).  and 
Herz  and  Knoch  (Zeit.  anorg.  Chem.,  1904,  317),  are 
limited  to  a  single  temperature,  while  those  of  Voerman 
(Chem.  Centr.,  1906.  124)  extend  over  a  greater  range. 

The  Merck's  "  reagent  "  potassium  permanganate 
aaed,  wan  dissolved  in  water  and  allowed  to  filter  slowly 
through  a  ten-inch  column  of  glass  wool  in  a  percolator, 
coming  in  contact  with  glass  only,  the  solution  being 
after^ardH  con«entrated  by  evaporaticm  with  partial 
Tacunm.  A  saturated  solution  was  allowed  to  remain 
in  »  thermostat  over  night  with  the  temperature  at 
M^ — Vf  C.  and  next  morning  it  was  siphoned  from  any 
•ediment.  and  the  lif)iiid  slowly  cooled  with  constant 
agitation.  The  drained  crystals  were  freed  from  mother 
liqnor  in  a  [-(orcelain  centrifuge,  washed,  ledissolved  in 
watiT.  and  thi*  procesf*  rcj)<*ated  seven  times,  a  final 
yield  of  1-H  jier  cent,  being  obtained.  All  the  water 
a«f^  hud  been  previmisly  distilled  with  (1)  alkaline 
p  •  te.  (2)  acid  bichromate,  f3)  a  trace  of  phos- 

;  and   (4)  alone,   using  a  copiier  retort  with 

I  indcnMT. 

-d  of  obtaining  caturation  was  (1)  by  a  falling 
t.  ■   from  t>u|»erw»turation  and  (2)  by  a  rise  to  the 

de^ift^d  ttniperaturr  from  an  excess  of  the  salt.  With 
b«t  1t-w  i^xct-ptionii,  four  d'-ferminations  were  made 
.1 '  '  '.  ii<tiial!y  alternatint;  the  above  methods 

•h    givmg    practifally    the   same   results. 
U.  ....  ft  thermostat,  the  tulx-s  containing  the 

■olutionit  were  rotated  in  a  calorimeter  of  about  190 
litre*  rapacity,  the  water  V»eing  ftirred  by  means  of 
a  motor.  Thi.i  large  rapacity  enabled  a  temfn-rature  of 
AU-^tV'  from  that  d'-^ir'-a,  to  \>c  maintain'-d  indefinitely 
without  difficulty.    Three  hours'  agitation  at  the  required 


temperature  was  considered  fiuflBcient,  and  gave  the  same 
results  as  with  six  hours'  agitation.  After  rotation,  the 
tubes  remained  in  the  bath  for  a  further  period  of  two 
hours  to  allow  anj'  solid  particles  to  subside,  filtration 
being  impracticable.  The  thermometers  used  were 
gradiiated  in  0-02°,  and  had  been  recently  compared  by 
the  Reichsanstrtlt  and  by  the  (U.S.)  Bureau  of  Standards. 
While  the  tubes  were  immersed  in  the  water-bath,  the 
thermometer  was  tapped  continuously.  With  the 
exception  of  the  temperatures,  50°  and  75°.  at  which  stem 
corrections  were  applied,  the  other  readings  were  made 
with  total  immersion  of  bulb  and  thread  mercury.  The 
room  temperature  was  maintained  at  that  of  the  water 
up  to  35°  C.  after  which  the  water  was  heated  by  means 
of  a  small  flame. 


^O^ 


^VW 


Fig.  1 


Fig.  2. 


The  rotating  tubes  consisted  of  heavy  glass  tubing, 
closed  at  one  end,  the  other  terminating  in  a  smaller  tube 
(Fig.  1),  containing  a  stopcock  protected  by  a  hood. 
The  solution  was  transferred  to  the  apparatus,  p  (Fig.  2), 
by  removing  the  hoods,  6,  m,  and  o,  opening  the  stopcocks, 
r  and  n.  inserting  the  tube,  s,  through  the  orifice,  e,  and 
into  the  liquid  contained  in  the  body,  n,  applying  suction 
at  r.  When  sufficient  liquid  had  been  withdrawn,  the  point 
of  *  was  raised  above  the  liquid  in  a  suction  being  still 
applied,  which  served  to  empty  •?,  when  the  stopcocks 
and  hoods  were  adjusted.  At  temperatures  above  that 
of  the  room  the  apparatus  (Fig.  1)  was  kept  in  a  ther- 
mostat at  within  0-1°  C.  of  the  temperature  of  the  per- 
manganate solution  until  required.  The  weighed  (not 
measured)  liquid  was  titrated  against  weighed  quantities 
of  oxalic  acid,*  by  means  of  a  gravimetric  burette  (this 
J..  1905,  178),  the  end  reaction  being  obtained  volumetri- 
cally  by  means  of  freshly  ])repared  twentieth-normal 
oxalic  acid.  In  rapidly  cooling  the  hot  solutions  before 
weighing,  the  pressure  in  p  was  occasionally  relieved 
by  slightly  opening  the  stopcock,  n. 

The  Hi  series  of  observations  made  are  recorded  in 
Table  I.  Compared  with  these  results  (Table  II.) 
are  those  of  Baxter  {loc.  cit.)  and  Patterson  (loc.  cit.), 
in  which  the  interpolated  values  are  indicated  by  an 
asterisk. 

The  results  obtained,  when  plotted  on  co-ordinate 
paj)er,  extrapolated  from  4°  and  75°,  and  interpolated 
between,  irregularities  smoothed  out,  and  apparent 
inconsistencies  remedied,  the  figures  thus  obtained 
differentiated  at  2  per  cent,  intervals,  and  with  the  lower 


(*)  The  oxalic  acid  waa  purified  from  Kahlbaum'R  sublimed 
aid  by  methods  to  be  described  in  a  subsequent  communication. 
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and  presumably  more  accurate  determinations  a  second 
differentiation  made  of  the  first  smoothed  differential 
figures,  form  Tables  III.  and  IV.  These  tables  perhaps 
summarise  the  results  in  a  more  easily  accessible  form. 
Table  III.  gives  the  parts  (p)  of  potassium  permanganate 
in  100  parts  of  water  saturated  at  (f),  the  temperature 
stated.  Conversely,  Table  IV.  indicates  the  minimum 
temperature  (t)  which  will  hold  in  solution  the  amount  (p) 
of  potassium  permanganate  given,  or  it  represents  the 
temperature  (f)  at  which  the  given  per  cent,  (p)  of  potas- 
sium permanganate  is  saturated. 


Table   I. 


Table   IV. 


Parts  of  permanganate 


Per  cent.    To  100  parts 
of  water. 


°  C. 


Parts  of  permanganate 


Per  cent. 


To  100  parts 
of  water. 


4-00 

3-15 

3-36 

40 

11-14 

12-53 

1000 

4-21 

4-40 

45 

12-70 

14-55 

15-00 

5-12 

5-40 

50 

14-35 

16-75 

15-56 

5-22 

5-51 

55 

16-15 

19-26 

20-00 

6-11 

6-51 

60 

18-03 

21-99 

25-00 

7-11 

7-65 

65 

19-99 

24-98 

30-00 

8-31 

9-06 

70 

22-24 

28-60 

35-00 

9-62 

10-65 

75 

24-44 

32-35 

Table   II. 

Strengths    of    saturated     solutions     as    found    by    three 
investigators : 


'  c. 

Baxter. 

Patterson. 

W'orden. 

per  cent. 

per  cent. 

per  cent. 

0-0 

2-75 

2-84 

2-68* 

9-8 

4-13 



4-17* 

15-0 

— 

5-22 

5-12 

15-3 

— 

5-30 

5-20* 

19-8 

5-96 

— 

6-09* 

24-8 

7-06 

— 

7-09* 

29-8 

8-28 

— 

8-27* 

30-0 

— 

8-60 

8-31 

34-8 

9-64 

— 

9-58* 

40-0 

11-16 

— 

11-14 

45-0 

12-73 



12-70 

50-0 

14-45 

— 

14-35 

55-0 

16-20 

— 

16-15 

65-0 

20-02 

— 

19-99 

Table    III. 


t. 

P- 

t. 

P- 

t. 

1 

P- 

0 

2-76 

26 

7-94 

51 

17-23 

1 

2-90 

27 

8-20 

52 

17-71 

2 

3-06 

28 

8-48 

53 

18-21 

3 

3-22 

29 

8-77 

54 

18-71 

4 

3-38 

30 

9-07 

55 

19-23 

5 

3-54 

31 

9-37 

56 

19-75 

6 

3-70 

32 

9-69 

57 

20-29 

7 

3-86 

33 

10-01 

1   58 

20-83 

8 

4-04 

34 

10-34 

59 

21-39 

9 

4-22 

35 

10-68 

60 

21-96 

10 

4-40 

36 

11-02 

61 

22-55 

11 

4-58 

37 

11-38 

62 

23-15 

12 

4-78 

38 

11-74 

63 

23-76 

13 

4-98 

39 

12-12 

64 

24-38 

14 

5-18 

40 

12-51 

65 

25-01 

15 

5-38 

41 

12-91 

60 

25-67 

16 

5-60 

42 

13-31 

67 

26-34 

17 

5-82 

43 

13-72 

68 

27-03 

18 

6-04 

44 

14-14 

69 

27-84 

19 

6-26 

45 

14-56 

1   70 

28-56 

20 

6-48 

46 

15-00 

1   71 

29-30 

21 

6-70 

47 

15-44 

72 

30-05 

22 

6-94 

48 

15-88 

!   73 

30-81 

23 

7-18 

49 

16-32 

74 

31-57 

24 

7-42 

50 

16-77 

1   74-5 

31-05 

25 

7-68 

' 

t. 

P- 

t. 

P 

t. 

3-0 

1-6 

12-8 

40-7 

22-6 

61-1 

3-2 

2-9 

13-0 

41-2 

22-8 

61-4 

3-4 

4-15 

13-2 

41-7 

23-0 

61-75 

3-6 

5-4 

13-4 

42-2 

23-2 

62-1 

3-8 

6-6 

13-6 

42-7 

23-4 

62-4 

4-0 

7-8 

13-8 

43-2 

23-6 

62-75 

4-2 

8-9 

14  0 

43-7 

23-8 

63-1 

4-4 

10-0 

14-2 

44-15 

24-0 

63-4 

4-6 

11-1 

14-4 

44-6 

24-2 

63-73 

4-8 

12-1 

14-6 

45-1 

24-4 

64-1 

5-0 

13-1 

14-8 

45-5 

24-6 

64-4 

5-2 

14-1 

15-0 

46-0 

24-8 

64-7 

5-4 

15-1 

15-2 

46-5 

25-0 

65-0 

5-0 

16-0 

15-4 

46-9 

25-2 

65-3 

5-8 

16-9 

15-6 

47-4 

25-4 

65-6 

6-0 

17-8 

15-8 

47-8 

25-6 

65-9 

6-2 

18-7 

16-0 

48-3 

25-8 

66-2 

6-4 

10-6 

16-2 

48-7 

26-0 

60-50 

6-6 

20.5 

16-4 

49-2 

26-2 

66-8 

6-8 

21-4 

16-6 

49-65 

26-4 

67-1 

7.0 

22-25 

16-8 

50-1 

i  26-6 

67-4 

7-2 

23-1 

17-0 

50-5 

26-8 

67-7 

7-4 

23-9 

17-2 

50-9 

27-0 

68-0 

7-6 

24-7 

17-4 

51-a5 

27-2 

68-2 

7-8 

25-5 

,   17-6 

51-8 

27-4 

68-5 

8-0 

26-2 

'  17-8 

52-3 

27-6 

68-75 

8-2 

27-0 

18-0 

52-6 

27-8 

69-0 

8-4 

27-7 

18-2 

53-0 

j   28-0 

69-2 

8-6 

28-4 

18-4 

53-4 

1  28-2 

69-45 

8-8 

29-1 

.  lS-6 

53-8 

28-4 

69-7 

9-0 

29.8 

18-8 

54-2 

28-6 

70-0 

9-2 

30-4 

19-0 

54-5 

28-8 

70-3 

9.4 

31-1 

19-2 

54-95 

29-0 

70-6 

9-6 

31-7 

19-4 

55-3 

29-2 

70-85 

9-8 

32-35 

,  19-6 

55-7 

29-4 

71-15 

10-0 

33-0 

1  19-8 

56-1 

29-6 

71-45 

10-2 

33-6 

20-0 

56-5 

29-8 

71-75 

10-4 

34-2 

20-2 

56-85 

30-0 

72-1 

10-6 

34-3 

20-4 

57-2 

30-2 

72-35 

10-8 

35-4 

20-6 

57-6 

30-4 

72-6 

11-0 

36-0 

20-8 

58-0 

30-6 

72-8 

11-2 

36-5 

21-0 

58-3 

30-8 

73-05 

11-4 

37-0 

21-2 

58-7 

31-0 

73-25 

11-6 

37-6 

21-4 

59-0 

31-2 

73-5 

11-8 

38-15 

21-6 

59-4 

31-4 

73-8 

12-0 

38-7 

21-8 

59-7 

31-6 

74-0 

12-2 

39-2 

22-0 

60-1 

31-8 

74-3 

12-4 

39-7 

1  22-2 

60-4 

32-0 

74-55 

12-6 

40-2 

'  22-4 

60-75 

Nottingham  Section. 


Meeting  held  at  Burton-on-Trent  on  Thursday,  April  25, 
1907. 


ME.    F.    E.    LOTT    IN    THE    CHAIR. 

SOME   TUNISIAN   AND   ALGERIAN    OLIVE    OILS. 

BY    L.    AKCHBUTT,    F.LC. 

Owing  to  the  partial  failure  of  the  olive  crops  in  European 
countries,  consumers  of  olive  oil  have  lately  had  to  depend 
very  largely  upon  oil  from  North  Africa  and  the  Levant. 
Several  samples  of  Tunisian  olive  oil  which  have  conse- 
quently passed  tlirough  my  hands  during  the  past  six 
months  have  given  abnormal  analytical  results,  the  most 
noticeable  being  the  presence  of  arachidic  and  lignoceric 
acids,  somewhat  low  saponification  values,  and  unusually 
high  jjercentages  of  unsaponifiable  matter.  These 
samples  have  also  given  an  immediate  mud-brown  colour 
when  shaken  with  nitric  acid  (1-375  sp.  gr.).  quite  different 
from  the  coffee  colour  characteristic  of  cotton-seed  oil ; 
in  fact,  there  has  been  no  reason  to  suspect  the  presence  of 
cotton-seed  oil  in  any  of  the  samples,  the  specific  gravities 
and  iodine  values  having  Ix^en  normal,  and  the  results  of 
Halphen's  and  the  silver  nitrate  tests  quite  negative. 
The  oils  have  shown  no  unusual  tendency  to  oxidise.  Some 
samples  have  given  faint  indications  of  the  presence  of 
sesame  oil,  which  is  frequently  mixed  with  arachLs  oil. 
Ten  samples  which  were  carefully  tested  for  arachidic  and 
lignoceric  acids  bv  the  modification  of  Renard's  process 
described  bv  me  in  this  J.,  vol.  17  (1898),  p.  1125.  yielded 
amounts  ranging  from  0-34  per  cent,  to  0-80  per  cent., 
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indicating  the  presence  of  from  about  7  to  IT  per  cent,  of 
arachis  oil.  These  same  samples  had  saponitication 
values  ranging  from  18-70  per  tent,  to  19-05t  ixr  oent.. 
and  oontamtHi  from  1-4  jH>r  oent.  to  2-12  jier  cent,  of 
unsaiK>nitiable  matter. 

Thai  genuine  olive  oil  may  contain  traces  of  arachidic 
•cid  is  known.*  Bt>llicr  (Ann.  dc  (.'him.  anal.,  vol.  4 
(1899),  p.  4).  who  examined  several  samples  of  African 
olive  oil,  including  Tunisian,  found  in  one  sample  as  much 
arachidic  acid  as  would  corresj>ond  to  1-4  jxr  cent,  of 
arachis  oil.  Bellier  also  examined  olive  oils  from  a  number 
of  other  sounes,  but  this  was  the  largest  amount  he  found 
in  any  sample.  Even  Sfax  olive  oil.  which  yields  mixed 
fatty  acids  of  very  high  melting  point  (sec  this  J..  1889, 
p.  tiS6),  was  found  by  Bellier  to  contain  only  as  much 
arachidic  aci<i  as  would  corresiRind  to  0-24  per  cent,  of 
arachis  oil.  Holde  and  Stange  obtained  from  olive  oil 
1  to  2  per  cent,  of  a  mixed  glyoeride.  which  they  believed 
to  contain  heptadecvlic  acid  t\7U34t)2.  l»'t  Holde  (this 
J.,  19t»5,  447  ;  from"  Ber.,  190j.  vol.  38,  1247)  has  more 
recently  proved  this  to  be  a  mixture  of  palmitic  acid  with 
an  acid  of  high  melting  point,  which  he  believes  to  be 
lignoceric  acid.  He  gives  no  information  as  to  the 
quantity,  but  it  would  appear  to  be  very  small. 

On  being  informed  that  the  olive  oil  samples  examined 
by  me  contained  arachis  oil,  the  merchants  and  shippers 
denied  it,  and  aflirmed  that  the  oil  supplied  was  absolutely 
gencine.  It.  therefore,  seemed  desirable  to  obtain  further 
authentic  samples  of  Tunisian  oil  for  analysis  by  Renard's 
prwesjj.  This  I  have  been  enabled  to  do  by  the  kindness 
of  Dr.  Lewkowitsch.  Nine  samples  have  been  examined. 
The  first  four  were  commercial  Tunisian  and  Algerian 
oil-,  the  genuineness  of  which  is  vouched  for  bj-  Dr.  Lewko- 
witsch and  by  M.  E.  Bontoux,  under  whose  j)ersonal 
direction  they  were  obtained.  The  remaining  five  samples 
were  very  kindly  supplied,  through  Dr.  Lewkowitsch 
by  M.  Bertainchaud.  the  Director  of  the  Government 
Agricultural  Laboratory  in  Ttmis.  The  olives  from  (which 
they  were  obtained  were  gathered  from  the  trees  in  the 
different  regions  by  M.  Bertainchaud's  agents,  and  the 
oils  were  expre4v«ed  by  him  personally  in  the  laboratory. 
The  authenticity  of  the  varieties  and  the  genuineness  of 
the  samples  are.  therefore,  absolutely  certain. 

The  description  of  each  sample  and  the  results  of  my 
teste  are  given  in  the  following  table  : — 


No.  1.  0-0123  grm.  m.  pt.  56°  C. 

No.  2.  0-0010    „ 

No.  5.  0-0014 

No.  6.  0-0105 

No.  7.  0-0018 

No.  8.  0-0102 

No.  9.  0-0025 


m.  pt.  57°  C. 
m.  pt.  54°  C. 


On  attempting  to  rccrystallise  from  90  per  cent,  alcoho 
the  acids  obtained  from  No.  1,  nothing  separated  in  one 
hour  at  15°  C.  and  in  a  second  experiment  with  this  oil 
only  0-0007  grm.  of  fatty  acids  remained  after  washing  the 
crystals  which  separated  at  15°  C.  The  acids  obtained 
from  Nos.  6  and  8  were  each  separately  dissolved  in  5  c.c. 
of  90  per  cent,  alcohol,  but  no  crystals  were  deposited  on 
cooling  the  solutions  to  4°  C,  and  keeping  them  for  more 
than  one  hour  at  that  low  temperature. 

A  further  experiment  was  made  with  25  grms.  of  No.  6 
and  25  grms.  of  No.  8  samples,  mixed  together.  The  oil 
was  saponified,  the  mixed  fatty  acids  separated,  dissolved 
in  90  per  cent,  alcohol,  and  precipitated  with  1  grm.  of 
lead  acetate.  The  fraction  of  lead  soaps  thus  obtained  was 
treated  with  ether  and  the  fatty  acids  were  liberated  from 
the  insoluble  portion.  On  dissolving  these  in  warm 
90  per  cent,  alcohol  and  cooling  to  15°  C,  a  large  white 
crystalline  precipitate  separated,  which,  when  filtered 
and  washed  with  90  per  cent,  alcohol,  nearly  all  dissolved, 
only  0-0078  grm.  being  left.  On  dissolving  this  in  5  c.c. 
of  90  per  cent  alcohol  and  cooling,  nothing  separated  in 
one  hour  at  a  temperature  of  4°  C. 

The  results  of  a  careful  examination  of  these  samples, 
therefore,  afford  evidence  that  genuine  Tunisian  and 
Algerian  olive  oils  contain  at  any  rate  no  more  than  such 
traces  of  arachidic  or  lignoceric  acids  as  are  undetectable 
by  Renard's  process,  and  that  such  comparatively  large 
amounts  as  I  found  in  the  commercial  samples  which  gave 
rise  to  this  inquiry  must  have  been  derived  from  added 
earth-nut  oil. 

Incidentally,  I  may  call  attention  to  the  high  iodine 
values  of  some  of  these  olive  oils,  especially  No.  5,  which 
resemble  in  this  respect  the  Morocco  olive  oils.  The  results 
were  carefully  checked  and  may  be  relied  upon  as  accurate. 
It  will  be  noticed  that  the  unsaponifiable  matter  only 
exceeds  1  per  cent,  in  one  sample.  This  was  re-saponified 
without    being    reduced    in    weight.     The    saponification 


Dwoription. 


Colour. 


Sp.  er. 
at  60°  F. 


Saponiflcation 
Value. 


Iodine 

value 

(Wijs). 


Unsaponifiable 
matter. 


1.  Olive  oil  from  Scum*.  Tnni».  190«-1907  harvest.  \  i 

'  CoDzraUng"      I  —  0-9170 

t   «>ii\.  '..:  (rnm  *«on»ii<-.  Tunis,  1906-1907  har\e8t  '  Yellow  0-9175 

*    '  ■■■I  EAnc-Guelma.  Algeria,  1906-1907  ■  i 

I    Golden  yellow  0-9167 

4  '  '   m  Med)ez-Amar.  Algeria,  P^o\-ince  , 

••u.tine.    1»0«-1907    hardest.     "  Xon-  i  | 

• -•■        iJ    t    Golden  yellow    1        0-9173 

5  Tj.-...  .j\'   oil      Vari«*.  Chttui  Momas Pale  yellow       I         0-9178 

'        'primrose) 
••  Tanto  oUv*  oil.     \'ui(U.  fhemlali  Sfax    Yellow  0-9162 

7.  TbdI*  obvt  oil.     XtTiOti,  Chemlali  Gatis   ,      Pale  yellow  0-9169 

_^  (primrose)        , 

8.  Tmto  oHt*  oil.     V»r1«*.  fh«ui  Bizerte !  Yellow  0-9171 

9.  Tmla    oUve    oil.     Vari^t^.    B««baMi    Khadis-  [ 

T«iii    j  Brownish-yellow  I        0-9164 

__^_^___ I  I 


Der  cent. 


19-19 
19-16 


19-03 
19-04 


19-06 
19-09 


18-92 
19-04 


per  cent. 

85-4 
80-2 


90-5 
94-7 


91-1 

82-7 


per  cent. 

0-95 
0-81 


0-97 
0-92 


0-88 
0-77 


0-91 
1-15 


t  I>r.  Lewkowitsch  informs  me  that  this  means  that  the  oil  has  not  been  demargarinated. 


By  Renard's  jwoceff,  %«orking  on  10  grmo.  of  oil,  no 
ararhwlir  arirl  wan  obtainerl  from  either  of  the  above 
•aini>le«.  On  the  fintt  <  ry-^talUvation  from  90  j)cr  cent, 
alrohr)!  at  I.V-  C.  of  the 'fatty  aridx  Mj)arated  from  the 
etf  '•    lead    p<tAjm    nmall    rpiantiticH    of   cryxtals 

»'  :  from  Xr*.  1.  2.  5.  H,  anrl  9,  a  considerable 

qiiJUiiiv  ir-.rn  \f*.  Rand  7,  a  tra'c  from  Xo.  .3.  and  none 
from  Xo.  4.  After  filtering  and  wa^hin^  with  90  j^r  cent. 
alcohol,  the  follorwiog  quaotitiett  of  atid.^  remained  : — 


*  See  Uwkownacb.,  Cbem.  Tecb.  of  Oilt,  Vol.  2,  p.  624. 


values  are  not  exceptionally  low,  but  the  specific  gravities 
of  .i^ome  of  the  samples  are  rather  high.  Neither  of  these 
samplc-K  gave  any  immediate  colour  when  shaken  with 
nitric  acid  of  1-375  sj).  gr.,  and  they  acquired  only  a  pale 
brownish   tint  after  standing  for  one  hour. 

.My  iHjst  thanks  are  due  to  Dr.  I>ewkowit8ch  for  the  trouble 
he  has  taken  in  obtaining  these  oils  for  me,  and  to  the 
French  gentlemen  named  above,  who  so  kindly  reHj)onded 
to  his  request  for  samples.  Some  further  authentic 
Bamjdes  of  Algeria  oils  have  been  promised,  but  have 
unfortunately  not  yet  come  to  hand,  so  that  I  am  unable 
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to  record  the  results  in  this  paper.  For  the  analytical 
work  I  am  chiefly  indebted  to  one  of  mv  assistants, 
Mr.  C.  W.  G.  Halls. 

Discussion. 

Mr.  F.  E.  LoTT  remarked  upon  the  effect  of  seasons  on 
the  analytical  constants  of  natural  products.  He  was 
struck  with  the  regularity  of  the  figures  given  by  Mr.  Arch- 
butt's  samples,  for  it  often  happened  that  the  constants 
of  a  body  had  so  wide  a  range  of  variation  as  to  make  the 
detection  of  adulterants  difficult.  Had  ilr.  Archbutt 
examined  known  mixtvures  of  olive  and  earth-nut  oils  ? 
\Miat  other  oils  contained  notable  quantities  of  arachidic 
acid  ?     Did  arachis  oil  act  deleteriously  ? 

Mr.  S.  R.  Trotman  said  that  the  publication  of 
Mr.  Archbutt's  figures  would  be  of  much  use  to  those  who, 
like  himself,  had  to  deal  with  olive  oils.  He  gathered  from 
them  that  the  common  practice  of  sorting  oils  by  means  of 
such  simple  tests  as  the  iodine  value  was  in  this  case  useless. 
This  was  unfortunate,  since  the  separation  of  arachidic 
acid  was  too  difficult  to  be  applied  simultaneously  to  a 
number  of  samples.  Could  the  author  recommend  any 
simpler  test  ? 

Dr.  H.  J.  S.  Sand  inquired  whether  the  author  had 
confidence  in  the  solidification  test  upon  which  commercial 
samples  were  very  often  judged. 

Mr.  L.  Archbutt,  ia  reply,  said  that  both  rape  and 
mustard  oils  contained  arachidic  and  lignoceric  acids, 
but  the  quantities  present  were  so  small  (e.^.,  not  more 
than  1-5  per  cent,  in  rape  oil)  that  their  presence  in 
sufficient  quantity  to  enable  the  arachidic  acid  to  be  easily 
detected  would  at  once  become  manifest  through  the 
alteration  of  the  other  constants.  He  had  made  and 
analysed  mixtures  of  olive  and  earth-nut  oils,  and  foimd 
the  latter  could  be  estimated  with  accuracy.  There  was 
no  other  method  of  quantitatively  estimating  the  oil.  As 
a  qualitative  test,  capable  of  detecting  5  per  cent,  of  earth- 
nut  oil,  he  could  recommend  Bellier's  process,  which  was 
easily  carried  out. 

The  solidification  point  of  the  oil  was,  in  his  opinion, 
quite  useless.  If  he  had  to  confine  himself  to  a  "  single  " 
test  he  would  regard  that  for  cotton-seed  oil  as  the  most 
useful,  as  the  latter  oil  was  the  most  common  and  objection- 
able adulterant.  The  presence  of  earth-nut  oil  did  not 
materially  alter  the  value  of  olive  oil,  either  as  a  lubricant 
or  a  food,  but  it  was  cheaper,  and  should  not,  therefore, 
be  substituted  without  a  corresponding  reduction  in  price. 


Yorkshire  Section. 

Meeting  held  at  Queen's  Hotel,  Leeds,  on  Monday, 
April  8,  1907. 

MR.    F     W.    BRANSON    IN    THE    CHAIR. 

THE  STANDARDISATION  OF  HIDE-POWDER  FOR 
TANNIN    ANALYSIS. 

(Contribution  from  the  Leather  Industries  Laboratories  of 
the  University  of  Leeds.) 

BY   HUGH   GARNER   BENNETT,    B.SC. 

In  a  previous  paper  (this  J.,  1906,  1193—1200)  an 
account  was  given  of  a  very  extensive  comparison  of  the 
filter  bell  method  of  tannin  analysis  used  by  the  I.A.L.T.C. 
with  the  shake  method  of  the  American  Leather  Chemists' 
Association,  the  result  being  very  much  in  favour  of  the 
latter.  In  another  paper  (this  J.,  1906,  1203—1207)  the 
defects  of  the  American  official  method  were  pointed  out, 
and  suggestions  made  for  a  modified  shake  method,  which 
suggestions  were  crystallised  later  into  definite  proposals 
as  the  "  basic  chloride  method  "  (this  J..  1907.  79—80). 

Anticipating,  therefore,  a  change  in  the  method  of 
tannin  analysis  by  the  European  Association  for  some 
improved   form   of  the  shake   method,   the   author  now 


desires  to  point  out  that  in  fixing  a  process  for  the  treat-^ 
ment  of  hide-powder  for  this  method,  not  only  does  the- 
"  basic  chloride  method  "  more  nearly  approach  con- 
cordance than  the  American  method,  but  also  that  it 
goes  as  far  as  is  possible  for  the  present.  The  -wTiter,. 
therefore,  desires  to  emphasise  that  in  chroming  the  hide- 
powder  with  basic  chromium  chloride,  and  controlling 
the  acidity  thus  introduced,  in  definitely  fixing  the  quantity 
of  hide-powder  to  be  used,  and  also  the  quantity  of  the 
tannin  infusion  with  which  it  is  to  be  in  contact,  the 
chances  of  concordance  have  been  placed  at  a  maximum, 
and  that  it  is  impossible  to  prove  by  comparative  analyses 
that  any  other  method  gives  a  better  concordance.  This 
is  due  to  the  fact  that  the  possibility  of  error  is  well  within, 
the  sources  of  error  due  to  the  hide-powder  itself.  Hence,^ 
it  is  desired  in  this  present  paper  to  point  out  a  new 
departure  in  methods  of  obtaining  concordance  of  results — 
by  attempting  to  standardise  the  hide-powder  used. 
If  any  further  advance  is  to  be  made  towards  the  general 
agreement,  it  will  be  not  by  defining  more  closely  the 
conditions  for  treatment  of  the  powder  before  use,  but 
by  defining  as  far  as  possible  the  qualities  and  chemical 
condition  of  the  original  untreated  hide-powder,  and  by 
fixing  the  limits  for  such  a  standard  hide-powder  within 
as  narrow  a  margin  as  possible. 

It  has  previously  been  recognised  that  the  best  way  of 
obtaining  concordant  results  is  for  all  chemists  to  use 
the  same  hide-powder,  but  the  I.A.L.T.C.  attempted  to 
do  this  by  defining  the  official  hide-powder  as  that  supplied 
by  a  certain  firm,  which  unsatisfactory  definition  resulted 
in  endless  trouble,  due  to  variations  in  quality  in  different 
batches.  The  Association,  indeed,  attempted  to  place 
one  restriction  on  the  official  powder — the  maximum 
amount  of  soluble  matter  it  should  contain — but  this  has 
led  to  an  impossible  situation,  as  the  hide-powder  supplied 
by  the  recognised  firm  exceeded  this  in  its  soluble  content, 
and  the  I.A.L.T.C.  are  now,  therefore,  in  the  unfortunate 
position  of  having  no  official  hide-powder  ! 

It  is  imperative,  therefore,  that  it  should  be  at  once 
recognised  that  the  only  way  to  keep  clear  of  this  difficulty 
in  the  future,  and  the  only  way  to  advance  further  towards 
the  universal  concordance  that  is  so  ardently  desired, 
is  to  attempt  some  definition  of  a  standard  hide-powder, 
and  as  information  at  our  disposal  increases,  to  narrow 
down  this  definition.  Such  an  attempt  at  definition  is 
likely  to  be  as  j-et  very  incomplete,  but  something  can 
be  done,  and  in  the  very  considerable  amount  of  attention 
which  has  been  paid  by  the  author  to  this  question  of  late 
with  various  methods  and  many  powders,  he  has  become 
quite  convinced  that  by  far  the  most  prominent  factors 
in  determining  the  absorptive  properties  of  hide-powder 
are  (1)  its  texture,  and  (2)  its  acidity.  If,  therefore, 
any  advance  is  to  be  made  towards  the  ideal — a  standard 
hide-powder— it  will  be  by  first  of  all  attempting  to  define 
these  points,  by  determining  the  extent  of  their  influence 
and  limiting  their  scope. 

1.  The  texture  of  the  hide-powder. — The  importance  of 
this  factor  in  determining  the  absorptive  power  of  hide- 
powder  was  realised  by  the  author  in  his  attempt  ta 
prepare  a  satisfactory  hide-powder  from  the  picker  saw- 
dust described  in  an  earlier  paper  as  "  Buffalo  hide-powder" 
(this  J.,  1907,  79—80).  This  powder,  as  mentioned  before, 
detannises  solutions  quite  satisfactorily,  but  is  of  a  granular 
consistency,  and  gives  results  different  from  those  of  the 
woolly  powders  in  the  direction  of  higher  non-tans.  In 
order  to  test  how  far  the  actual  texture  influenced  the 
results,  a  granular  powder  was  prepared,  which  contained 
the  same  amount  of  acid*  as  the  most  neutral  woolly 
powder  the  author  could  obtain,  and  these  powders  were 
tested  one  against  another,  with  typical  extracts,  the 
basic  chloride  shake  method  being  used.  The  results  are 
as  follows,  stated  in  percentages  of  soluble  non-tannins  : — 


Extract. 

Fibroufl  powder. 

Granular  powder. 

15-5 
12-0 

8-1 

18-2 

Mimosa  D 

Ordinary  Quebracho    

13-4 
10-8 

(*)  Determined  by  the  method  degc-ribed  in  this  paper,  the 
actual  results  being  :    Granular,  3-5  ;    Fibrous,  3-4. 
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Both  these  powders  gave  perfectly  concordant  results 
when  oonsidertHl  soi>aratoly.  the  above  iinalysos  being 
re^vattnl  soveraJ  tinu\-<  with  tho  saino  result.  In  eiuh  ease 
the  non-tannin  residues  were  free  from  both  soluble  hide- 
sul*itaiiee  and  tannin.  The  non-tannin  filtrates  were 
usually  more  eolourinl  in  the  ease  of  the  granular  powder, 
showing  ijualitatively  its  lesser  al>sorption  of  the  uon- 
t&nnin  colouring  matters  of  the  extniet. 

The  fact  that  granular  powders  give  higher  non-tannins 
and  still  al>sorb  all  the  tannin  is  a  point  from  which  it 
may  be  argued  that  granular  powders  are  lx>tter.  IVom 
the  stand jKiint  of  the  approximation  to  the  true  value  of 
tannin  matters  in  an  extract,  this  is  no  doubt  true,  and 
has  alreatly  been  claimed  as  a  virtue  for  the  Buffalo 
hide- powder. 

At  the  same  time  the  writer  recognises  that  most  powders 
in  use  for  the  shake  methoti  have  a  more  fibrous  texture, 
such  as.  for  example,  that  used  by  the  American  Leather 
Chemists'  A.<sociation.  and  thinks,  therefore,  that  here 
truth  may  be  sacriticed  for  the  sake  of  general  concordance. 
The  hide-jtowder  methoii  is.  after  all,  empirical,  and  it 
Would  not  be  wise  at  this  juncture  to  obtain  higher  non- 
tannins  than  the  American  Leather  Chemists'  Association's 
method,  if  it  involves  the  sacrifice  of  the  possibility  of  a 
universal  agreement.  There  are,  moreover,  other  reasons 
for  the  use  of  a  fibrous  powder.  It  has  been  occasionally 
observed  by  the  wTiter  in  his  work  on  granular  powders, 
that  they  do  not  take  up  the  insoluble  matters  so  readily 
when  the  unfiltered  tannin  infusion  is  used  for  the  detan- 
nisation.  as  is  usually  the  case.  He  has,  indeed,  for  some 
quebrachos,  been  compelled  to  use  "  605  "  paper  and 
kaolin  to  get  the  non-tan  filtrates  clear.  The  fibrous 
powders,  on  the  other  hand,  gave  no  such  difficulty, 
partly,  no  doubt,  because  of  the  greater  area  of  surface 
presentetl.  and  hence  the  greater  absorptive  capacity, 
not  only  for  the  astringent  bodies  allied  to  tannin,  but 
also  for  the  difficultly  soluble  tannins,  which  we  still  include 
under  the  term  "  insoluble  "  ;  and  partly  also  because  the 
verv  fact  that  the  powder  is  fibrous,  causes  it  to  act  as 
a  filtering  medium.  Ex})erience  has  also  shown  that  wet 
chromed  j>owders  are  very  much  more  convenient  to 
handle  when  the  jxiwders  used  are  fibrous.  I,  therefore, 
suggest  that,  as  a  first  step  towards  the  definition  of  a 
standard  hide-powder,  granular  and  sandy  powders  should 
be  definitely  excluded. 

How  exactly  to  define  a  fibrous  powder  in  contra- 
distinction to  a  granular  powder  is  not  an  easy  matter, 
a«  there  is  no  sharp  dividing  line  between  the  two  classes. 
A«  yet,  jjerhaps,  the  only  limits  one  can  reasonably  impose 
are  the  following  very  rough  tests  :— (a)  The  powder 
should  apfiear  woolly  in  texture,  should  be  easily  com- 
praaible  into  less  volume,  and,  when  microscopically 
examined,  should  exhibit  a  fibrous  structure  ;  (b)  When 
.•leparate  maK.veM  of  the  powder  are  j)ressed  together,  they 
should  a^lhere  ;  (r)  It  should  not  \>e  possible  to  pour  the 
powder  from  one  vessel  to  another,  as  is  possible  with 
sand.  As  far  an  the  limitation  of  fibrous  powders  is 
concerned,  even  greater  difficulty  will  be  found.  But  it 
may  be  questionable  how  far  'this  may  be  necessary. 
The  author  ha-*  not  hjeen  able  as  yet  to  "test  this  ex|)eri- 
mfntally.  a^  un<  hromed  jxjwders  unequal  in  fibrous 
texture,  and  »-qual  in  a^iditv  and  other  qualities,  are  not 
readily  attainable,  and  would,  in  all  probability,  have  to 
be  made  tij*'  iaily. 

Sow  interesting  oWrvations  of  Mr.  H.  C.  Reed  in  the 
\v>t  tMW  of  the  American  I>father  Chemists'  .Journal  have 
jiut  come  to  hand.  In  a  mif  rf>s<opic  examination  of 
different     hide-powder*     he     draws     the     following     dis- 

tinrtions  :— " jKjwder  shows  short  granular  fibres, 

without  matting  ; jKjwder  shows  long  fibres,  small 

and  interla/ed  ; powder  shows  fairly  long  fibres, 

•   -'     f,j  ;    and I>owd(T  fairly  long  fibres  some- 

i'  fil."     Some  of  th»'.H«-  jK<wd<Ts  were  iirichromed 

'•*'*re  chromed,  so  that  no  con'  lusions  could   Ix; 

drawn    from    the*e    obM-rvation^*    a«    to    the    influence    of 

t«.Tt.ir."   rm   a»»orptive    power.      It    may   npj»ear   that   the 

•  nrtifm-t  an-  rather  fine,   but,  as   indicating  the 

of  a  f  lonff  study  of  the  strufture  of  |K)wden), 

1 1  »-  »  -i.  |,  m  th<*  right  dir»**-tion. 

2.  Thr  nruiUy  o/  ihr  ht'J> ■pfnrrifr.—Thfre  w,  fxjrhaps, 
«oroe  ambiguity  in  connection  with  this  term,  as  it  has 


been  applied  indiscriminately  to  the  acid  in  untreated 
hitle-jKnvdcrs.  and  also  to  the  acid  introduced  by  treatment 
with  a  chrome  salt.  The  "  total  acidity  "  due  to  both 
these  factors  is,  no  doubt,  what  determines  the  absorptive 
power  of  hide-powder.  The  importance  of  the  "  acidity 
due  to  chroming  "  has  been  jireviously  emphasised  by  the 
author,  and  its  amount  definitely  fixed  by  the  basic 
chloride  method,  and  arranged  so  that  there  is  not  only 
an  easy  control,  but  also  that  the  quantity  of  free  acid 
formed  by  any  further  hydrolysis  of  the  chrome  salt 
attached  to  the  hide-powder  will  be  unweighable  if  not 
volatile. 

It  is  desired  here,  therefore,  to  lay  stress  upon  the  other 
factor  in  the  "  total  acidity,"  i.e.,  the  "  original  acidity  " 
of  the  untreated  powder,  and  to  emi)hasise  the  importance 
of  accurately  fixing  within  what  limits  it  shall  fall.  There 
is  no  doubt  that  tlie  untreated  powder  should  be  acid  to 
some  degree,  and  that  imperfectly  delimed  powders  should 
be  excluded ;  but  no  attempt  has  been  made  as  yet  to 
define  what  shall  be  the  limit  of  this  acidity. 

The  troubles  of  the  I.A.L.T.C.  with  the  sw^elling  of  the 
powder  in  the  filter  bell,  and  increase  in  soluble  matter, 
led  to  some  discussion  on  the  acidity  of  powders,  and  were, 
no  doubt,  influential  in  causing  Kopecky  to  suggest  the 
use  of  a  neutral  powder  with  a  definite  amount  of  acetic 
acid  added  to  the  tannin  infusion.  The  American  Leather 
Chemists'  Association  are  also  beginning  to  notice  the 
importance  of  this  matter,  and  the  writer  was  pleased  to 
note  that  in  the  list  of  subjects  upon  which  "  the  Referee 
regards  it  as  desirable  that  work  be  done  "  occurs,  near 
to  end.  "  Effect  of  varying  acidity  of  hide-powder  on  the 
analysis  figures  "  (J.A.L.C.A.,  I.,  12).  The  referee 
even  suggests  a  method  for  determining  the  acidity  of 
a  hide-powder  as  follows  : — "  Digest  5  grms.  hide-powder 
in  75  c.c.  water  for  two  hours  ;  add  5  drops  phenol- 
phthalein  and  titrate  with  AVIO  alkali  until  the  addition 
of  2  drops  of  alkali  gives  a  pink  coloration  lasting  for  one 
minute.  Report  the  number  of  c.c.  of  N/IO  alkali 
required."  Such  a  method  would  be  open  to  several  very 
strong  objections.  In  the  first  place,  the  variable  moisture 
content  of  the  air-dry  powder  is  neglected,  and  would  thus 
shatter  all  hope  of  concordance,  and,  in  the  second  place, 
the  two  hours'  digestion  with  water  is  utterly  unnecessary, 
an  equilibrium  between  the  water,  acid,  and  powder  being 
established  in  a  much  shorter  time,  if,  indeed,  it  is  necessary 
to  wait  until  it  is  established.  Again,  the  end  point 
proposed  seems  distinctly  crude,  and  is  an  admission  that 
the  truth  is  not  being  obtained. 

The  distribution  of  acid  between  the  water  and  the 
hide-substance  is  very  closely  analogous  to  the  distribution 
of  a  substance  between  two  immiscible  solvents,  and  the 
titration  of  the  acid  is  comparable  to  the  continuous 
removal  of  the  substance  from  one  of  these  solvents, 
resulting  in  a  fresh  flistribution ;  but  in  the  titration  it 
is  not  necessary  to  wait  till  the  equilibrium  is  complete, 
as  the  addition  of  the  .'dkali  can  be  continued  as  soon  as 
the  pink  disappears  and  fresh  acid  has  diffused  out  into 
the  water.  Moreover,  to  get  correctly  the  information 
required  it  is  necessary  to  continue  the  titration  until  all 
the  acid  diffuses  out,  is  neutralised,  and  a  permanent  pink 
obtained.  Experiments  by  the  author  on  the  matter 
indicate  that  the  texture  of  the  powder  would  have  ii 
marked  influence  on  the  results  obtained  by  any  other 
method  of  fixing  the  end  point,  and  that  errors  from  the 
true  result  would  be  in  some  cases  nearly  e(iiial  to  the 
number  actually  obtained. 

The  method  used  by  the  writer  has  been  as  follows  :  — 
The  (juantity  of  the  air-dry  hide-powder  which  corres- 
ponds to  ()-5  grms.  of  actual  dry  hide  (this  is  usually 
known),  is  digested  for  a  short  time  with  100  c.c.  of  dis- 
tilled water.  1  c.c.  of  ])hcnolphthaloin  is  added,  and  the 
liquid  titrated  with  A'/ 10  sodium  or  potassium  hydroxide 
until  a  jKjrmanent  pink  colour  is  obtained.  Results  are 
stated  in  c.c.  of  A'/IO  alkali  re(|uircd. 

E.xiieriments  have  been  made  with  hide-powders  pre- 
paretl  by  the  author,  so  that  the  texture  of  the  |)ow(lcrs 
was  as  nearly  identical  as  po.ssible,  but  the  acidity  different 
These  acidities  were  determined  by  the  above  method, 
and  the  powders  tested  one  against  another  with  the 
following  results,  the  basic  chloride  shake  method  being 
used. 
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Acidity. 

Non-tannins. 

Hide-powder. 

Oatwood  extract. 

Mimosa  D. 

I 

II 

Ill 

12-6 
6-3 
3-5 

per  cent. 
14-5 

15-0 
18-2 

per  cent. 

11-9 
13-4 

All  these  solutions  were  completely  detannised,  and 
these  results  therefore  illustrate  the  inaportance  of  the 
matter,  and  show  that  the  effect  of  such  variations  in 
acidity  is  very  appreciable.  It  therefore  becomes  of 
excessive  importance  to  make  the  standard  hide-powder 
have  a  definitely  fixed  acidity. 

There  appears  to  be  no  reason  why  any  considerable 
amount  of  acid  is  needed  in  a  powder  which  is  to  be 
chromed  jiist  before  iise,  and  it  is  my  experience  that 
the  "  basic  chloride  method,"  used  with  the  most  neutral 
powder  obtainable,  will  satisfactorily  detannise  any 
tanning  extracts.  There  are  strong  reasons  why  the 
acidity  should  be  kept  do^vn  as  far  as  possible.  One  of 
these  is  illustrated  in  the  above  results — the  fact  that 
a  large  amount  of  acid  increases  the  absorption  of  matters 
not  tannin.  The  experiments  show  clearly  that  the 
greater  the  acidity  the  lower  are  the  "  non-tannins,"  and 
hence  also  the  farther  away  is  the  result  from  the  true 
value  of  the  tannin  in  the  extract  \mder  examination. 
Again,  if  a  large  amount  of  acid  were  in  the  powder,  it 
would  be  necessary  to  have  some  method  of  controlling 
it  in  the  washing,  for  it  would  be  useless  to  fix  a  definite 
acidity  in  the  imchromed  powder,  if  an  indefinite  propor- 
tion is  to  be  washed  out.  The  only  suggestions  made  for 
greater  acidity  of  powder  have  been  made  in  connection 
with  the  treated  extracts  with  which  it  has  been  thought 
desirable  to  have  more  acid,  in  order  to  estimate  satis- 
factorily the  alkaline  tannates  which  are  supposed  to 
exist  in  such  extracts.  The  argument  appears  at  first 
sight  to  be  theoretically  sound,  but  practically  it  is  found 
to  be  altogether  unnecessary,  as  the  basic  chloride  method, 
even  with  a  neutral  powder,  will  detannise  these  extracts 
quite  well ;  that  is,  the  non-tannin  filtrates  do  not  give 
a  precipitate  with  a  1  per  cent,  gelatine,  10  per  cent,  salt 
solution,  and  give  no  precipitate  also,  if  they  are  first 
acidified. 

Hence  it  appears  that  the  case  for  a  hide-powder  with 
a  very  low  acidity  is  a  very  strong  one,  and  I  therefore 
propose  that  "the  standard  hide-powder  shall  be  acid  to 
phenolphthalein,  and  that  for  the  present,  the  limit  be 
fixed  so  that  the  powder  shall  not  have  an  acidity  gi-eater 
than  5-0,  as  determined  by  the  above  method.  Any 
powder  which  contains  more  than  this  shall  be  re-washed 
and  dried  out." 

A  further  point  is  the  nature  of  the  acid  that  is  to  be 
allowed.  It  is  quite  conceivable  that  equal  quantities 
of  different  acids  will  influence  the  absorptive  power 
of  the  hide-powder  to  a  different  extent,  for  there  is  no 
doubt  that  this  acidity  effect  is  due  to  differences  in  the 
phj-sical  condition  of  the  powder  with  respect  to  the 
degree  of  swelling,  and  it  is  known  that  molecularh^  equal 
quantities  of  different  acids  have  unequal  swelling  effects. 
Hence  it  may  be  desirable  eventually  to  fix  definitely 
what  acid  shall  be  \ised  in  the  de-liming  process. 

The  question  as  to  how  far  the  degree  of  chroming 
influences  the  absorption  is  outside  the  scope  of  this 
paper,  except  that  it  is  necessary  to  point  out  that  in 
the  discussion  of  the  relative  merits  of  heavily  and  lightly 
chromed  powders  the  points  at  issue  have  been  con- 
fused, no  satisfactory  distinction  having  been  drawn 
between  the  effect  of  increased  percentage  of  chromic 
oxide,  the  effect  of  "  acidity  due  to  chrommg."  and  the 
effect  of  "  free  "  acid,  either  in  the  original  unchromed 
powder  or  that  deliberately  put  in.  Reliable  and  con- 
clusive information  on  any  of  these  matters  cannot  be 
obtained  except  by  carefully  eliminating  or  equalising 
the  effect  of  every  other  factor. 

Some  observations  on  the  possibility  of  a  satisfactory 
dry-chromed  hide-powder  may  not,  however,  be  out  of 
place.  The  only  satisfactory  dry-chromed  hide-powder 
is    one    which     need    not     be    wet    back    and    purified 


immediately  before  use.  The  writer  agrees  with  Mr.  H.  C. 
Reed  that  "  the  raison  d'etre  of  a  dry  powder  will  be  lost 
if  we  are  compelled  to  soak  or  wash  and  use  it  ^vith  a 
moisture  correction  *  ;  the  advantage  over  the  present 
conditions  would  hardly  make  it  worth  the  while."  If 
this  be  true  for  the  American  method  of  24  hours' 
chroming  and  washing,  how  much  more  is  it  true  for  the 
"  basic  chloride  method,"  in  which  the  powder  can  be 
prepared  in  little  over  an  hour  ? 

The  author  regards  the  possibility  of  such  a  satisfactory 
dry  powder  as  extremely  small.  It  would  have  to  con- 
tain no  soluble  matter,  or  it  could  never  compete  with 
wet  chromed  powder,  in  which  this  error  is  almost  totally 
eliminated.  Again,  there  should  be  no  appearance  of 
soluble  matter  on  keeping — a  more  difficult  matter  still. 
The  absorptive  properties  also  should  remain  constant  on 
keeping,  and  our  experiences  hitherto  indicate  that  this 
is  almost  impossible.  All  heavily  chromed  powders  yet 
prepared  have  deteriorated  rapidly,  even  when  containing 
a  large  amount  of  acid  and  soluble  matter,  and  we  may 
reasonably  assume  that  the  same  will  occur  with  lightly- 
chromed  powders,  to  a  less  degree. 

Moreover,  not  only  does  the  possibility  of  a  satisfactory 
dry-chromed  powder  appear  beyond  hope  for  the  present, 
but  also  it  is  strongly  undesirable,  ^vith  our  present 
knowledge,  to  commence  using  such  a  powder.  Until 
we  have  determined  the  influence  and  limited  the  effect 
of  those  factors  which  control  the  absorptive  power  of 
unchromed  powders,  such  as  texture  and  acidity,  it 
would  be  extremely  imwise  to  prepare  or  use  a  dry- 
chromed  powder.  All  s\ich  attempts  would  merely 
confuse  the  point  at  issue,  and  be  a  bar  to  all  further 
advance  towards  a  better  concordance  of  results.  Hence- 
forth our  chief  hope  for  better  concordance  is,  in  my 
opinion,  in  standardising  hide-powder,  and  I  consider, 
therefore,  that  this  hope  is  very  much  greater  when  the 
matter  is  considered  apart  from  the  effect  of  chroming. 
A  standard  dry-chromed  hide-powder  is  an  iinattainable 
ideal  if  a  standard  unchromed  powder  cannot  be  obtained. 

It  has  been  suggested  that  when  the  I.A.L.T.C.  formally 
settle  on  a  shake  method,  they  might  adopt  Dr.  Paessler's 
lightly-chromed  dry-powder,  but  from  the  considerations 
outlined  above,  it  is  evident  that  such  a  course  would  be 
extremely  premature.  This  powder  not  only  contains  a 
very  appreciable  amount  of  soluble  matter,  necessitating 
a  thorough  washing  immediately  before  use,  but  also  its 
acidity  is  clearly  too  large,  the  result  obtained  by  the 
author  on  one  sample  being  O-O,  bj'  the  method  described 
herewith.  Moreover,  this  may  be  due  to  indeterminate 
proportions  of  "  acidity  d\ie  to  chroming,"  and  other 
"  free  acid,"  and  for  satisfactory  control  these  factors 
should  be  considered  separateh'.  The  washing  "  free  " 
from  sulphates  has  previously  been  shown  to  be  an 
unsatisfactory  end-point.  It  is  also  to  be  borne  in  mind 
that  there  is  no  evidence  that  absorptive  powers  remain 
constant  for  any  length  of  time,  and  further,  also  that 
different  batches  of  the  powder  will  be  equalh'  absorptive. 
Doubt,  in  fact,  has  been  recently  thrown  on  both  these 
points.  It  is  clear,  therefore,  that  its  adoption  by  the 
I.A.L.T.C,  or  any  section  of  it,  would  not  only  be  an 
obstacle  to  any  fiirther  advance  towards  concordance, 
but  would  also  be  unsafe,  and  might  lead  to  the  same 
awkward  predicament  in  which  we  are  now  placed. 
After  all,  the  powder  was  manufactured  for  use  in  the 
filter  bell,  and  with  no  thought  of  the  shake  method,  so 
that  although  its  unsuitability  for  the  latter  is  unfortunate, 
it  is  not  to  be  wondered  at.  At  the  same  time  it  is  desir- 
able that  Dr.  Paessler's  considerable  experience  in  the 
manufacture  of  hide-powder  should  not  be  lost  to  the 
International  Association,  and  the  author  was  therefore 
pleased  when  the  British  Section  resolved  to  approach 
Dr.  Paessler  as  to  the  manufacture  of  a  cellulose  free 
unchromed  hide-powder  suitable  for  use  with  the  shake 
method. 

The  conclusions  of  the  author  may,  therefore,  be 
briefly  summarised  as  follows  : — 

(•)  The  moisture  correction  will  unfortunately  he  always 
necessary-,  even  with  an  air-drv  powder,  but  it  would  be  possible 
to  eliminate  the  trouble  of  it  by  the  addition  of  11-5 — Q.  c.c. 
of  water  and  the  use  of  a  pipette  delivering  52-5  c.c.  for  the 
non-tans. 
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(a)  It  is  strongly  desirable  to  attempt  to  standardise 
unchromed  hide-j>owder.  as  with  any  other  chemical 
reagent. 

(h)  The  first  step  should  bt^  in  liniitinjt  the  texture  and 
acidity  of  the  jxiwder,  as  sujigestod  above. 

(c)  Further  exjierimonts  should  Ih"  made  to  investigate 
the  causes  of  the  ditTerence  in  absorptive  capacity,  by 
isolating  the  various  factors  which  determine  this,  and 
considering  their  effect  separately. 

(d)  No  dry-chrometl  powder  should  be  adopted  imtil 
these  matters  have  been  decided  and  fixed. 

(e)  The  nearest  approximation  to  the  true  value  of  the 
tannin  in  an  extract  can  l)e  obtained  by  the  use  of  the 
basic  chloride  method  along  with  a  neutral,  granular 
hide-i>owder. 


^letting  held  at  Queen's  Hotel.   Leeds,  on   Monday, 
April  8,  UH>7. 

MR.     F.    W.     BRAXSOX    IN    THE    CHAIR. 


THE   ANALYSIS   OF  SINGLE-BATH   CHROME 
LIQUORS.* 

BY    PROF.     H.     R.     PROCTER,     M.SC,    F.I.C.,    AXD    DOUGLAS 
MCCAXOLISH,    B.SC. 

{Contribution  from  the  Leather  Industries  Department  of 
the  Leeds  Universiti/.) 

With  the  rapid  develojiment  of  the  chrome  tanning  in- 
dustry during  recent  years.there  has  arisen  the  necessity 
for  suitable  methods  of  chemically  controlling  the  various 
operations  involved  in  this  ])rocess  of  leather  manufacture. 

One  of  the  most  im])ortant  matters  which  a  chemist 
has  to  regulate  is  the  strength  of  the  chrome  liquors  which 
are  used  in  the  "  one-bath  "  and  "  two-bath  "  processes 
of  tanning.  In  the  former  method,  the  skins  are  tanned 
by  means  of  basic  chrome  liquors,  w-hich  are  prepared 
in  various  ways,  llie  most  common  methods  of  pre- 
paration are  either  by  the  partial  neutralisation  of  a 
solution  of  a  normal  chromium  salt  (usually  chrome  alum), 
or  by  the  reduction  of  potassium  bichromate  with  glucose 
in  presence  of  a  limited  quantity  of  concentrated 
sulphuric  acid.  The  basic  chromium  salts  present  in 
such  solutions  can  be  fixed  by  the  skin,  which  thus  becomes 
converted  into  leather.  As  long  as  the  ratio  of  chromium 
to  acid  in  the  solution  is  within  certain  limits  the  tanning 
will  proceed,  but  after  using  the  liquof  for  a  time  this 
ratio  may  become  altered,  and  consequently  the  tanning 
action  will  not  proceed  to  the  same  extent  as  it  did  in 
the  original  liquor.  In  such  liquors  a  chemist  has  to 
determine  how  much  acid  and  chromium  are  required 
to  restore  them  to  their  original  condition. 

Various  methods  have  been  suggested  for  arriving 
at  the  comfiosition  of  used  chrome  liquors,  and  amongst 
the  most  recent  contributions  to  the  subject  is  a  pai)er 
by  F.  Kopecky  in  the  Journal  of  the  American  Leather 
Chemirts'  Association  (Vol.  1,  p.  261),  in  which  a  method 
for  the  analysis  of  single-bath  chrome  liquors  is  described, 
'"•  '■'•    U'intf   determined    by    means    of    magnesia. 

i  by  lioiling  the  chrome  licpior  with  magnesium 

filtering  off  the  precipitated  chromium 
hydroxide  anfl  excess  of  magnesium  carbonate,  determining 
the  amount  of  magneHium  salt  in  the  filtrate,  and  from  this 
calculating  the  amount  of  acid  which  must  have  l>een 
free,  or  combined  with  chromium  in  the  original  liquor. 
The  estimation  of  matmesium  necessitates  waiting  at 
IwMt  six  hours  Ix-fore  the  rcNult  can  l>e  obtained,  but 
otherwise  the  method  does  not  ap[)ear  to  present  any 
di/Bcaltie*. 

The  authors  fimt  attempted  to  determine  acidity  by 
ascertaining  thf  amount  of  carbon  dioxide  evolved  from 
a  known  volumf  of  liquor  when  boiled  with  a  carbonate. 
It  was  found  that  the  carbon  dioxide  evolved  from  a 


»••  In  Jf- 
wriltni/.  ari 
which  h»  r<-f. 

d«»m> 

minati 
this  f. . 


'--  ^T  7H\  fpnhlUhpfl  aff^r  this  pajier  was 
n  on  fliJK  nuhjwt  by  Dr.  .Stla*riy,  in 
.ion«  j,aj,<r  (IKT  'ii-rixT,  I»0.'J.  Xr.  682), 

'f""!  «*  i»  Kivcri  here  for  thi-  (Icttr- 

Thf  auttirtn  wi-ri!  not  awntf  of 
wTitinit.  and  muiit  ofji-r  tiiis  as  a 


definite  volume  of  normal  acid  and  a  carbonate  could 
be  absorbed  in  standard  sodium  hydrate  solution,  and 
the  sodium  carbonate  found  by  titration  with  acid, 
using  phenolphthalein  and  methyl  orange  as  indicators. 
The  carbon  dioxide  found  in  such  a  case  agrees  very 
closely  with  the  theoretical  quantity.  When  the  method 
was  applied  to  a  solution  of  chrome  alum,  the  amount  of 
carbon  dioxide  found  was  always  considerably  below 
that  required  by  the  equation 

K2S04,Cr.,(S04)3  +  SCaCOa  +  SHgO  = 
K2S04-l-Cr2(0H)6-|-  3C0o-l-3CaS04. 

The  carbonates  of  zinc,  barium,  and  magnesium  were 
substituted  for  calcium,  but  in  no  case  was  the  amount 
of  carbon  dioxide  near  to  what  was  expected,  and  con- 
sequently experiments  on  these  lines  had  to  be  discarded. 
F.  W.  Alden  (Journ.  Amer.  Leather  Cheni.  Assoc,  1, 
174),  uses  a  method  for  estimating  acidity  in  which  the 
chrome  liquor  is  added  to  an  excess  of  boiling  sodium 
carbonate  solution  of  known  strength,  the  precipitated 
hydrate  filtered  off  and  the  excess  of  alkali  titrated  in 
an  aliquot  ]iortion  of  the  filtrate.  He  states  that  the 
chromium  hydroxide  carries  down  with  it  part  of  the 
sodium  carbonate,  and  in  order  to  obviate  this  error  as 
far  as  possible,  a  second  experiment  is  carried  out,  in 
this  case  precipitating  the  chromium  with  the  amount 
of  alkali  determined  in  the  first  case.  By  this  method 
Alden  obtains  concordant  results  which  are  sufficiently 
accurate  for  practical  purposes. 

The  authors  find  that  the  acidity  of  chrome  liquors 
can  be  rapidly  and  pretty  accurately  determined  by 
titrating  the  boiling  solution  with  sodium  hydroxide, 
using  phenolphthalein  as  indicator.  This  was  proved 
by  titrating  solutions  of  chrome  alum  and  chromium 
chloride  under  varying  conditions.  In  the  first  case. 
25  c.c.  of  a  10  per  cent,  solution  of  pure  re-crystallised 
chrome  alum  were  measured  into  a  porcelain  basin  of 
suitable  size,  diluted  to  about  200  c.c,  with  distilled 
water,  and  3 — 4  c.c.  of  1  per  cent,  phenolyihthalein  solution 
added.  The  diluted  solution  was  now  boiled,  and  titrated 
whilst  boiling  with  N/l  sodium  hydroxide,  stirring  con- 
stantly. When  nearing  the  end  point,  which  can  be 
readily  judged  by  the  slow  disappearance  of  the  red 
colour,  the  burner  was  removed  from  under  the  basin 
and  the  titration  completed.  When  an  excess  of  alkali 
is  present,  the  red  colour  is  easily  seen  round  the  edge 
of  the  solution  in  the  basin,  as  the  precipitated  chromium 
hydroxide  soon  settles  sufficiently  for  the  purpose. 
Several  titrations  were  carried  out  with  chrome  alum 
and  chromium  chloride,  and  the  acid  calculated  as  sul- 
phuric acid  and  hydrochloric  acid  combined  with  chro- 
mium respectively.  In  the  first  case,  the  theoretical 
ecpiivalent  of  sulphuric  acid  combined  with  the  chromium 
I  in  100  grms.  of  chrome  alum  is  29-45  grms.  The  amount 
found  (being  the  mean  of  three  determinations)  was 
I  29-06  per  cent,  of  sulphuric  acid  combined  with  the 
,  chromium.  In  the  second  case,  the  equivalent  per- 
centage of  hydrochloric  acid  combined  with  chromium  in 
!  Cr2Clg.l2H20  is  40-99  per  cent.  The  amount  found  (mean 
I  of  three  determinatitms)  works  out  to  40-5  per  cent. 
j  As  dissolved  hide-substance  and  other  organic  matter 
!  may  be  present  i^i  used  chrome  liquors,  it  was  thought 
I  that  they  might  interfere  with  the  titration,  so  the  effect  of 
gelatine  peptones  and  other  organic  matter  upon  the  deter- 
mination was  investigated.  A  solution  of  gelatine 
peptones  was  prepared  as  follows  : — 5  grms.  of  gelatine 
were  soaked  in  water  and  dissolved  on  the  water  bath 
to  about  50  c.c.  ;  10  c.c.  of  A'/l  sodium  hydroxide  solution 
were  added,  and  the  heating  continued  for  20  minutes; 
10  c.c.  of  A'^/1  hydrochloric  acid  were  now  added,  the  volume 
made  up  to  l()Oc.c.,  and  the  solution  filtered;  25c. c.  of 
10  per  cent,  chrome  alum  solution  were  now  mixed  with 
10  c.c.  of  the  peptones,  and  boiled  for  one  hour  in 
a  conical  flask,  and  the  contents  transferred  to  the  porce- 
lain basin,  diluted  and  titi-atcd  as  before.  The  results 
obtained  were  almost  the  same  as  in  the  previous  case— 
the  percentage  of  suljihuric  acid,  when  using  chrome 
alum,  coming  to  29-20,  whilst  with  chromium  chloride 
the  i)ercentnge  of  hydiochlori:'  acid  came  out  at  10- 4H.  Th') 
presence  of  the  celatine  peptones  r;auscd  some  frothing  when 
the  solution  was  boiled  for  the  titration,  which  interfered 
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■vrith  the  observation  of  the  end-point.  The  addition  of 
a  few  drops  of  turpentine  to  the  solution  effectively 
prevented    this. 

A  single  bath  liquor  was  now  carefully  prepared  con- 
taining 5  per  cent,  of  pure  sulphuric  acid.  6  per  cent  of 
re-crystallised  potassium  bichromate,  and  7  per  cent, 
of  glucose.  As  two-fifths  of  the  sulphuric  acid  will  be 
converted  into  potassium  sulphate,  the  acid  in  combination 
with  cjhomium  or  in  the  free  state  should  amount  to  3  per 
cent.  The  amount  found  on  titration  was  slightly  in 
excess  of  this,  due  no  doubt  to  the  formation  of  organic 
acids  by  the  oxidation  of  the  glucose  by  the  bichromate. 

The  estimation  of  chromium  by  the  gravimetric  method 
is  a  long  process,  and  the  washing  of  the  precipitated 
hydroxide  somewhat  tedious.  Therefore  it  does  not 
commend  itself  when  a  rapid  valuation  of  a  chrome 
liquor  is  desired. 

Professor  H.  R.  Procter,  in  his  "  Leather  Industries 
Laboratory  Book,"  p.  14.5,  mentions  the  use  of  sodium 
peroxide  for  the  oxidation  of  chromium  in  solution. 
This  idea  has  been  applied  by  Alden  (J.  Amer.  Leather 
Chem.  Assoc,  1,  p.  174).  The  authors  have  investigated 
the  method  under  varying  conditions,  and  find  that  it 
works  very  satisfactorily,  but  suggest  the  following 
method  as  being  more  conveniently  carried  out. 

Such  a  quantity  of  chrome  liquor  as  will  contain 
from  O-.*?  grm.  to  0-.5  grm.  of  chromic  oxide  is  weighed 
or  pipetted  into  a  beaker,  and  diluted  to  about  100 
c.c.     with     distilled     water.  The     beaker    is    covered 

with  a  clock  glass  and  3  grms.  of  sodium  peroxide 
(approximately)  is  added,  in  portions  of  1  grm.  at 
a  time  to  the  cold  solution.  After  each  addition, 
the  clock  glass  should  be  rapidly  replaced,  and  when 
the  vigorous  effervescence  has  ceased,  the  solution  is 
stirred  with  a  glass  rod.  The  liquor,  which  will  now 
have  assumed  a  reddish  yellow  colour,  is  heated  over 
a  bunsen  fiame  until  it  boils,  and  the  heating  continued 
for  at  least  15  minutes.  By  this  time  the  whole  of  the 
sodium  peroxide  should  be  decomposed,  and  there  should 
be  no  sign  of  effervescence  in  the  liquid.  The  solution, 
which  has  now  the  yellow  colour  of  sodium  chromate, 
is  transferred  to  a  2.50  c.c.  graduated  flask,  cooled  and 
made  up  to  the  mark  with  distilled  water.     Portions  of 


50  c.c.  are  measured  into  titration  flasks,  and  acidified 
with  hydrochloric  acid,  until  the  yellow  colour  has  changed 
to  the  red  produced  by  chromic  acid.  10  c.c.  of  a  10  per 
cent,  solution  of  potassium  iodide  are  added,  and  the 
liberated  iodine  is  titrated  withAV  10  sodium  thiosulphate. 
Each  c.c.  of  thiosulphate  required  re})resents  0-0049  grm. 
of  potassium  bichromate,  or  0-00173  gr.  chromium, 
and  from  this  the  amount  present  in  the  original  solution 
maj-  be  readily  calculated. 

Working  by  this  method  the  chromium  was  determined 
in  chrome  alum  and  chromium  chloride,  adding  gelatine 
peptones  and  glucose  to  measured  volumes  of  solutions 
of  these  salts  in  order  to  imitate  more  clo.sely  a  used 
liquor. 

Chromium  chloride. — ^20  c.c.  of  a  5  per  cent,  solution  of 
crj'stallised  chromium  chloride  mixed  with  0-25  grm. 
gelatine  peptones  and  0-25  grm.  glucose  gave  19-07  per 
cent,  and  19-11  per  cent,  of  chromium;  mixed  with 
0-3  grm.  gelatine  peptones  and  0-3  grm.  glucose,  19-11  per 
cent,  chromium  was  found. 

The  theoretical  amount  of  chromium  in  Cr2C]el2H.20, 
is  19-50  per  cent.,  but  the  mean  of  two  gravimetric  deter- 
minations of  the  chromium  in  this  sample  showed  only 
19-10  per  cent. — probabh-  due  to  moisture  in  the  sample. 

Chrome  alum. — 25  c  c.  of  a  10  per  cent,  solution  of 
chrome  alum  mixed  with  0-25  grm.  gelatine  peptones, 
I  grm.  glucose,  gave  10-33  per  cent,  and  10-20  per  cent, 
of  chromium  ;  on  addition  of  0-25  grm.  gelatine  peptones, 
1  grm.  glucose,  and  0-25  grm.  formaldehyde,  10-20  per 
cent,  of  chromium  was  found. 

The  theoretical  percentage  of  chromium  in  chrome 
alum  is  10-42. 

The  chromium  was  determined  in  the  glucose  liquor 
previously  mentioned,  which  contains  6  per  cent,  potas- 
sium bichromate,  i.e.,  2-12  per  cent,  chromium.  The 
amount  found  by  the  above  method  was  2-10  per  cent. 

The  foregoing  results  show  that  the  method  is  quite 
reliable  and  particularly  commends  itself  for  the  esti- 
mation of  chromium  in  solution.  For  the  determination 
of  chromium  in  the  ash  of  leather,  where  it  exists  as 
ignited  chrome  oxide,  which  is  insoluble  in  most  reagents^ 
the  fusion  method  of  Procter  and  Searle  is  more  con- 
venient than  the  one  described  above. 
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Evaporating  liquids,    and  means  or    apparatus    therefor. 
E.  Shaw,  London.     Eng.  Pat.  26,409,  Dec.  19,  1905. 

The  evaporation  is  effected  in  a  series  of  tubes  heated 
externally,  into  which  the  liquid  is  forced,  under  pressure, 
through  nozzles  with  spiral  bores,  so  that  the  liquid 
describes  a  spiral  course  over  the  inner  surface  of  the 
tubes,  this  surface  being  provided  with  a  screw  thread 
or  groove,  the  pitch  of  which  increases  as  it  approaches 
the  outlet  end.  The  liquid  is  subjected  to  little  or  no 
pressure  whilst  flowing  through  the  tubes,  and  the  rate 
of  flow  is  such  that  the  particles  of  liquid  in  contact 
with  the  hot  wall  of  the  tube  are  not  subject  to  any 
appreciable  pressure  by  the  rest,  whilst  the  rolling  motion 
of  the  liquid  removes  the  heated  portions  to  the  surface 
of  the  current  when  they  have  received  sufficient  heat 
to  convert  them  into  vapour,  their  place  being  then  taken 
by  others.— C.  S. 

Exhaust   steam  for   heating   evaporators,   heating,   boiling, 

and  vacuum  pans,  stills,  and  the  like  ;   Utilisation  of . 

Fullerton,    Hodgart    and    Barclay,    Ltd.,    and    A.    J. 
Liversedge,  Paisley.     Eng.   Pat.  9032,  April   17,   1906. 

The  exhaust  steam  to  be  used  for  heating  evaporators 
and   other   similar   apparatus   is   first   conducted   into   a 


receiver  provided  with  superheating  tubes,  and  is  super- 
heated either  by  a  special  fire  or  by  the  waste  heat  of  the 
flue  gases.  Before  entering  the  receiver,  the  exhaust 
steam  may  be  passed  through  a  grease  and  dirt  separator. 
Further,  the  liquor  to  be  evaporated  is  jjassed  through 
a  coil  placed  in  the  exhaust  steam  receiver  so  that  it 
receives  a  preliminary  heating  before  it  enters  the 
evaporator  proper. — W.  H.  C. 

Filter.     C.  C.  Leclaire,  Paris.     Eng.  Pat.  6950,  March  22, 
1906.     Under  Int.  Conv.,  March  22,  1905. 

A  CYLINDRICAL  tube  of  pcrvious  material  is  mounted 
in  an  outer  casing  which  serves  to  receive  the  filtrate 
passing  through  the  pervious  wall.  At  one  end,  the  tube 
is  connected  to  an  impervious  conical  prolongation,  which 
has  an  outlet  pipe  for  the  solid  matter  at  the  smaller 
end.  A  concentric  shaft,  rotated  from  without,  passes 
through  a  stuffing-box  at  the  other  end  of  the  tube  and 
extends  to  the  conical  portion.  That  portion  of  the 
shaft  which  is  within  the  cylindrical  part  of  the  apparatus 
is  provided  with  discontinuous  helical  scrapers  to  detach 
the  deposited  solids  from  the  interior  surface  of  the  filter 
and  to  carry  them  forward  to  the  conical  extension. 
The  shaft  is  at  this  conical  part  provided  with  a  con- 
tinuous screw  blade,  which  compresses  the  sludge  into  the 
cone  and  forces  it  out  of  the  opening.  The  muddy 
liquid  is  fed  into  the  tube  under  slight  pressure,  and  the 
solids  are  discharged  continuously  from  the  other  end, 
free  from  air  and  containing  very  little  moisture. — W.  H.  C. 

oJJ2 


460 


Cl.   I.— plant,   apparatus,    &   MACHINERY. 


[May  15,  1907. 


-.    T.  G  Fawcett,  Ltd., 
Eng.  Pat,  7318,  March  27, 


Drytre  and  coders';  Rotary  ■ 
and  J.  W.  Bottomlev,  Leeds 
1906. 

To  screen  out  the  dust  and  facilitate  the  cooling  or  drying 
of  the  lump  material,  the  cylinder  is  fitted  with  a  grated 
or  perforated  inner  cylinder  terminating  a  short  distance 
from  the  outlet  end" of  the  outer  casing.  At  the  inlet 
end  the  annular  sj«ce  lx>tween  inner  and  outer  cylinder 
is  closeil  by  a  metal  plate  or  lirebrick  lining,  the  latter 
being  preferred  for  cooling  purpo.ses. — C.  S<. 

Aspirating,   treating,   and  forcing   fluids ;   Apparatus  for 

.     E.  Richter,  Zabrze,  Germany.     Eng.  Pat.  9803, 

April  2G,  liHtd 
The  steam  or  other  "  working  fluid  "  is  caused  to  enter 
the  injector  from  an  annular  jet  so  that  suction  is  pro- 
duced on  both  sides  of  the  annulus.  The  interior  and 
exterior  suction  may  be  made  to  act  on  the  same,  or  on 
different  duids,  and  in  the  latter  case  they  may  be 
delivered  from  the  jet  either  separately,  or  in  admixture. 
Several  jets  may  be  combined  into  a  compound  injector, 
the  annular  form  of  the  jet  being  maintained  throughout. 
hx  the  second  and  subsequent  jets  the  "  working  Huid  " 
and  the  induced  Huid  act  together  as  an  annular  jet  to 
draw  in  more  of  the  induced  fluid. — W.  H.  C. 

GoMS  and   tnpours  ;    Devices  for  separating   admixtures 

from  .     R.  Scheibe,  Leipzig,  Germany.     Eng.  Pat. 

11.993,  May  22,  1906. 

Ske  Fr.  Pat.  365,003  of  1906  ;  this  J.,  1906,  920.— T.  F.  B. 

Separating  liquids  from    vapours;     Apparatus  for  . 

H.    W.   Aitken  and   W.   Mackie,  Glasgow.     Eng.   Pat. 
17.612,  Aug.  4,   1906. 

r/Q.  / 


/^/G.  2. 


The  apparatus  is  shown  in  plan  in  Fig.  1,  and  in  vertical 
section  in  Fig.  2.  The  mixture  of  vapour  and  liquid 
enters  the  apparatus  in  an  approximately  axial  direction 
through  the  opening.  B.  It  then  passes  in  a  more  or  less 
radial  direction,  as  shown  by  the  arrows,  into  the  passage, 
E,  which  is  of  gradually  restricted  area  as  it  recedes  from 
the  inlet,  B.  A  swirling  motion  is  thereby  imparted  to 
the  mixture,  which  then  enters  the  expansion  chamber, 
G,  where  the  vapour  and  liquid  separate.  The||{ormer 
escapes  through  the  radial  discharge  pipe,  H,  and  the 
latter  returns  to  the  vessel  to  which  the  apparatus  is 
attached,  by  the  drain  pijie,  J.  Several  modifications 
of  the  apparatus  are  claimed  and  illustrated. — W.  H.  C. 

Furnaces  and  like  combustion  apparatus.  W.  H.  Ricker, 
Cambridge,  Mass.,  U.S.A.  Eng.  Pat.  23,313,  Oct.  20, 
1906.  Under  Int.  Con  v.,  Dec.  6,  1905. 
The  lower  part  of  the  furnace  casing  forms  the  "  fire-pot," 
whilst  in  the  upper  part  there  is  a  tubular  heater.  Air 
enters  above  the  heater  and  passes  down  and  around  it 
into  the  "  fire-pot."  Part  of  the  air  is  utilised  to  com- 
plete the  combustion  of  the  glowing  fuel,  and  part  is 
drawn  through  the  freshly-charged  coal  into  hollow  side 
passages  by  a  fan  and  then  delivered  along  with  the  gaseous 
products  of  distillation  of  the  fuel  and  any  dust  into  a 
flue  which  passes  below  and  forms  part  of  the  hearth  of 
the  furnace.  The  gases  and  air  pass  through  perforations 
into  the  mass  of  burning  fuel  and  assist  in  the  combustion. 
The  products  of  conibustion  pass  away  through  the 
casing  of  the  heater  and  around  and  between  the  tubes, 
which  are  of  oval  section,  their  passage  being  retarded  by 
baffle-plates.— W.  H.  C. 

Washing  and  filtering  air  or  other  gases  ;    Method  of  and 

means    for .     Ozonair,     Ltd.,     London,    and    F. 

Rogerson,     Streatham,     Surrey.     Eng.     Pat.     27,124, 
Nov.  28,  1906. 


The  air  is  washed  in  the  closed  vessel.  A,  which  is  filled 
with  water  to  the  level,  B.  The  gas,  which  is  preferably 
drawn  rather  than  forced  through  the  vessel,  enters  by 
the  pij)e,  C,  and  passes  upwards  through  the  water  from 
fine  perforations  in  the  upper  sides  of  the  distributing 
branches,  c,  c.  The  fine  streams  of  air  or  gas  pass 
uyiwards  through  the  water  and  impinge  upon  the  lower 
surface  of  the  porous  partition,  i),  which  is  immersed 
in  the  liquid  and  may  be  formed  of  silicate  cotton  or  other 
material  and  Kuj)ported  on  perforated  plates.  This  screen 
serves  to  keep  back  any  solid  impurities.  The  air  after 
passing  through  the  liquid  above  the  partition,  D,  next 
passes  through  the  j)Orou8  filter,  E,  also  formed  of  silicate 
f^otton  or  other  suitable  material  and  which  is  hung  in 
festoons  from  the  rods,  e.  The  filter  is  kept  in  position 
l)y  a  {K-rforated  screen,  H,  which  prevents  the  air  from 
lifting  it  upwards.  The  air  is  here  deprived  of  free 
moisture,  germs,  and  other  impurities  which  had  not  been 


May  15,  1907.] 


Cl.  II.— fuel,  gas, 


LIGHT. 


461 


retained  by  the  water,  and  collects  in  the  space,  F,  from 
■which  it  is  aspirated  out  of  the  apparatus  through  the 
pipe,  G.  The  washing  liquid  is  by  preference  continuously 
fed  into  the  apparatus  through  the  tap,  J,  and  with- 
drawn through  K. — W.  H.  C. 

U^^TED  States  Patents. 

Kiln  ;    Rotary   .     W.  C.  Shiner,  Assignor  to  J.  W. 

Fuller,   Catasauqua,  Pa.     U.S.   Pat.   844.623,  Feb.    19, 

1907. 
The  claim  is  for  the  provision  of  a  chamber  or  casing  at 
the  bottom  of  the  stack  into  which  one  end  of  the  rotary 
kiln-tube  projects.  Any  material  dropping  down  the 
stack  collects  in  the  casing  and  is  fed  into  the  kiln-tube 
by  a  screw-conveyor. — W.  H.  C. 

Filter.  H.  Lieberich,  Assignor  to  L.  Lieberich  Sohne 
G.m.b.H.,  Xeustadt,  Germany.  U.S.  Pat.  846,582, 
March  26,  1907. 

See  Eng.  Pat.  13,247  of  1905  ;  this  J.,  1905,  1055.— T.F.B. 

Drying    apparatus.     K.    Revscher,    Bielefeld,    Germany. 
U.S.  Pat.  847,694,  March  19,  1907. 

See  Eng.  Pat.  18,596  of  1905  ;  this  J.,  1906,  873.— T.  F.  B. 

Drying    apparatus.     0.     Koepff,    Goppingen,    Germany. 
U.S.  Pat.  847,786,  March  19,  1907. 

See  Eng.  Pat.  5748  of  1905  ;  this  J.,  1905,  1291.— T.  F.  B. 


II.— FUEL,  GAS,  AND  LIGHT. 

{Continued  from  page  401.) 

Acetylene  flame  ;  Action  of  the  electric  discharge  on  the 

C.  F.  Lorenz.     XI^.,  page  474. 

English  Patents. 

Fuel ;    Manufacture  of  artificial .     A.  W.  H.  Vivian, 

London.     Eng.  Pat.  7357,  March  27,  1906. 

Caebonaceous  material,  such  as  coal,  lignite,  brown 
coal,  coke,  or  peat,  in  a  finely  divided  condition,  is  mixed 
with  a  magnesite  cement  with  or  without  chalk,  and 
heated  to  about  350"^  F.  Oil,  such  as  Texas  fuel  oil, 
astatki,  masut,  creosote  oil,  solar  oil,  or  crude  petroleum, 
is  heated  and  mixed  with  0-5  to  l-o  per  cent,  of  commercial 
sulphur  chloride  ;  the  oil  thus  treated  is  mixed  with  water 
and,  if  desired,  chalk,  to  form  an  emulsion,  and  is  heated 
to  about  300°  F.  The  heated  solids  are  incorporated 
with  the  emulsion,  and  the  resulting  mass  formed  into 
briquettes.  The  magnesite  cement  consists  of  calcined 
magnesite  containing  2  to  5  per  cent,  of  carbonic  acid, 
with  a  suitable  proportion  of  magnesium,  calcium,  barium, 
or  zinc  chloride.  To  improve  the  binding  and  non- 
hygroscopic  qualities  of  the  cement,  various  salts  may 
be  added,  such  as  ammonium  or  lead  chloride  or  carbonate, 
silica,  sodium  or  potassium  silicate.  The  amount  of  oil 
used  may  vary  within  wide  limits  :  for  example,  from 
7-5  to  40  per  cent,  by  weight ;  the  amount  of  cement  is 
usually  2  per  cent. — A.  T.  L. 

Coke    ovens.     0.    Colle,    Waterloo,    Belgium.     Eng.    Pat. 
7221,  March  26,  1906. 

A  HORIZONTAL  by-product  oven  is  arranged  to  secure 
uniform  heating  and  pre-heating  of  the  air  for  combustion 
by  the  waste  heat.  The  oven  wall  contains  vertical 
heating  flues,  and  is  divided  by  vertical  partitions  into 
four  equal  parts  passing  equal  amounts  of  gas.  The  gas 
and  air  meet  at  the  bottom  of  the  vertical  flues,  the 
products  pass  up  the  flues,  and  down  through  flues  at 
the  middle  and  ends  of  the  wall  into  flues  beneath  the 
sole  of  the  oven,  and  escape  through  two  main  flues 
connected  to  the  centre  of  each  half  of  the  sole.  The 
air  is  drawn  through  archways  beneath  the  oven  and 
receives  radiated  heat  from  the  waste-gas  flues,  and  it 


then  circulates  along  the  bottom  and  sides  of  the  sole 
flues  of  the  oven  before  reaching  the  combustion  flues. 

—A.  T.  L. 

Coke  oven  plant.     H.   A.   Allport,   Bamsley.     Eng.   Pat. 
14,799,  June  28,  1906. 

The  sloping  retort  delivery  benches  are  provided  with 
hinged  tail-pieces  of  suitable  width  for  filling  trucks  ; 
the  tail-pieces  can  be  raised  by  hydraulic  rams  to  retain 
the  coke  on  the  sloping  benches  or  to  regulate  its  delivery 
into  the  trucks.  The  fixed  part  of  each  bench  may  be 
constructed  so  that  part  of  it  forms  a  screen,  allowing 
the  coke  breeze  to  fall  through  into  a  hopper,  which 
delivers  it  into  other  trucks  on  a  parallel  line  of  rails. 

—A.  T.  L. 

Peat,  brown  coal,  or  lignite  and  like  substances  ;  Purification 

and    calcination    of    .     W.    S.    Simpson,    London. 

Eng.  Pat.  7732,  March  30,  1906. 

The  materials  are  placed  in  removable  cases  and  heated 
in  a  retort,  in  vacuo,  to  expel  the  volatile  products  without 
oxidation  and  without  appreciably  oxidising  the  fixed 
carbon.  The  by-products  are  collected  in  a  vacuum 
chamber  cormected  with  the  retort. — C.  S. 

Heat  exchangers  iised  in  gas-producer  plant.  W.  Dixon 
and  J.  R.  Ross,  Glasgow.  Eng.  Pat.  13,892,  June  18, 
1906. 

Tubular  economisers,  by  means  of  which  the  heat  of  the 
gases  leaving  the  producer  is  caused  to  heat  the  air  or 
air  and  steam  entering  the  producer,  frequently  break 
or  become  warped,  owing  to  the  inequality  in  the  heating 
and  cooling,  and  consequent  differences  in  the  expansion 
at  various  parts  of  the  tubes  or  casing.  According  to 
this  invention  the  inner  pipes  are  constructed  so  as  to  be 
capable  of  expansion  and  contraction  without  causing 
damage  ;  for  example,  they  may  be  corrugated  at  one 
part,  or  throughout  their  length,  or  they  may  be  provided 
with  expansion  rings,  "  bowling  hoops,"  or  equivalent 
devices.  The  outer  casing  is  made  of  such  dimensions 
as  not  to  be  too  close  to  any  of  the  hot  tubes,  thereby 
avoiding  the  local  heating  and  expansion  of  the  casing. 

— H.  B. 

Gaseous  mixture  containing  hydrogen  and  methane  ;  Process 

for  the  manufacture  of  a  .     P.  Sabatier,  Toulouse, 

France.     Eng.  Pat.   15,326,  July  5,  1906.     Under  Int. 
Conv.,  July  7,  1905. 

See  Fr.  Pat.  361,616  of  1905  ;  this  J.,  1906,  975.— T.  F.  B. 

Gas  producers.  J.  J.  Deschamps,  Paris.  Eng.  Pat. 
19,048,  Aug.  25,  1906.     Under  Int.  Conv.,  Aug.  25,^1905. 

See  Fr.  Pat.  369,216  of  1906  ;   this  J.,  1907,  85.— T.  F.  B. 

Carburetting  air ;  Apparatus  for or  for  the  pro- 
duction of  gases  from  hydrocarbon.  W.  von  Dulong, 
Witaschiitz,  Germany.     Eng.  Pat.  24,349,  Oct.  31,  1906. 

See  Fr.  Pat.  371,005  of  1906  ;  this  J.,  1907,  249.— T.  F.  B. 

Air  ;i    Apparatus  for   carburetting   .     H.    E.    Smith, 

Edinburgh.     Eng.  Pat.  26,314,  Nov.  20.  1906. 

The  improvements  consist  in  enclosing  the  pump,  or 
other  apparatus  for  supplying  regulated  quantities  of 
the  carburetting  liquid,  in  a  gas-tight  chamber  through 
which  the  air  supply  to  the  carburettor  or  the  carburetted 
air  circulates,  and  in  providing  a  pipe  leading  from  the 
interior  of  the  gas-holder  to  the  bottom  of  an  air-tight 
petrol-supply  tank  so  that  the  liquid  consumed  is  replaced 
by  carburetted  air  delivered  at  the  bottom  of  the  tank, 
thus  agitating  the  liquid.  In  the  apparatus  shown,  the 
air  is  supplied  to  the  carburettor  by  a  rising  and  falling 
bell    actuated    by    a    water-motor    controlled    from    the 

fas-holder.  The  petrol  pump  is  in  the  suction-chamber 
eneath  the  air  compressor  and  is  driven  by  the  rise  and 
fall  of  the  bell.  The  carburettor  consists  of  a  shallow 
tray,  on  to  which  the  petrol  is  delivered,  in  the  interior 
of  the  gas-holder. — A.  T.  L. 
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Cl.  II.— fuel,  gas,  &  LIGHT. 
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Carbonic  ocirf,   hydrogen,  and  nitrogen  :    Manufacture  of 

[from    initir-g<i.s].     E.    0.    El  worth  v.     Eng.    Pat. 

10,581.  May  5.   IWti.     VII..  jwigc  4G9. 

Filters  chiefly  iniendtd  for  use  in  connection  wUh  the  puri- 
fication of  ga.<.  F.  D.  Marshall  and  S.  Horsey,  London. 
Eng.  Pat.  T53S.  Mauh  2S.  11HH5. 

See  Ft.  Pat.  3t>y.tH5o  of  IWG  :  this  J.,  liH)7,  190.— T.  F.  B. 

iHcande.^ctnce  bodits  of  nfractory  metals  for  electric  lamps  ; 

Mtinu/actiire  of .     A.  G.'  Bloxani.  London.     From 

J.  Lux.  Vienna.     Eng.  Pat.  TISS.  March  24.  190G. 
A  SM.vu  projwrtion  of  aluminium  or  magnesium,  or  both, 
is  added  to  the  paste  of  metallic  oxide  and  carbon,  the 
mixture  being  then  shajx^d  in  the  usual  way  and  heated 
to  incandescence  bv  the  passage  of  an  electric  current. 

— C.  S. 

Incandescence  bodies  for  electric  lamps  ;    Manufacture  of 

from  tungsttn  compounds.  Tlie  British  Thomson- 
Houston  Co..  Ltd.,  London.  From  General  Electric 
Co..  of  .Schenectady.  X.Y.,  U.S.A.  Eng.  Pat.  11,409, 
May  16,  1906. 

PrRE  tungsten  trioxide  iis  obtained  from  the  commercial 
substance  bv  tirst  heating  it  to  redne.«s  in  the  vapour  of 
carbon  tetrachloride,  whereby  volatile  oxychlorides  of 
tungsten  are  j)roduced.  and  then  oxidising  the  oxychlorides 
bv  means  of  n<fua  regia.  The  purified  trioxide  is  reduced 
to  metal  by  means  of  carbon  at  a  red  heat,  and  dry  chlorine 
is  pa.ssed  over  the  heated  tungsten  to  produce  the  hexa- 
chloride  ;  from  the  latter  a  "  nitridamide  "  of  the 
approximate  formula.  WsNgH,,  is  obtained  by  passing 
ammonia  pas  over  it  at  a  red  heat.  The  "nitridamide  '  is 
mixed  with  a  carbonaceous  binder,  such  as  glucose,  and 
formed  into  filaments,  which  are  first  heated  at  200^ — 
300"  C.  and  are  then  heated  by  means  of  an  electric 
current  to  a  white  heat  under  reduced  pressure,  the 
resulting  filament  consisting  of  metallic  tungsten  contain- 
ing some  carbon.  If  desired,  the  carbon  may  be  removed 
by  alternately  heating  the  filament  in  an  oxidising  atmo- 
sphere, to  eflFeot  a  superficial  oxidation,  and  then  raising 
it  to  a  white  heat  in  vacuo,  whereby  the  carbon  is  oxidised 
and  eliminated.  The  filament  may  also  be  "  flashed  " 
in  an  atmosphere  of  hydrogen  and  the  red  oxychloride 
of  tungsten.  The  filaments  are  finally  heated  almost  to 
the  melting  point,  in  order  to  strengthen  them.  Instead 
of  the  above-described  "nitridamide,"  any  nitrogen  com- 
pound of  tungsten  capable  of  being  decomposed  at  a 
relatively  low  temperature  may  be  used. — H.  B. 

UxiTED  St.\te.s  Patents. 

Combustion  ;       Process     of     promoting .       P.      J. 

McXamara,  Baltimore.  Md.  U.S.  Pat.  846,338.  March  5, 

1907. 
Coal  is  mixefl  with  a  substance  containing  silica,  oxide 
of  iron,  alumina,  lime,  and  magnesia  in  certain  propor- 
tions, so  that  the  fuel  iH  enveloped  in  a  porous  non- 
coDducting  coating  which  becomes  incandescent  at  a 
comjiaratively  low  temperature.  The  heat  is  thus  concen- 
trated to  a  point  at  which  carbon  has  a  sujKTior  affinity 
for  oxygen  than  hydrogen,  and  the  heat  develof>cd  is 
radiated  from  the  incandescent  envelojK;. — A.  T.  L. 

Coal ;    Process  of  coking  .     S.   B.  Sheldon,   Buffalo, 

X.Y.     U.S.   Pat.   846,958,   March   12,    1907. 

Thb  coal  '»  delivered  into  a  pre-heating  chamber  at  one 
end  f/f  the  elonjfate*!  oven,  anfl  iH  a<lvanced  continuously 
throiigh  the  length  of  the  chaml^r.  The  pre-heated 
co*l  is  toke*l  in  the  u^nal  manner  in  the  brnly  of  the  oven, 
and  ii  c^<oled  durinj;  itM  ^MffAfi*'  through  the  delivery 
end  hr  air  circulated  through  fiuex  in  the  walU,  this 
air  bemg  used  to  heat  the  pre-heating  chamber. — A.  T.  L. 

Coking  oven.     L   J.    Hirt.    Brookline.    Mass.     U.S.    Pat. 
847,001,  -March  12,  1907 

The  claims  are  for  a  coking  chamlK-r  jirovirled  with  an 
extension,  having  at  itit  lower  end  a  discharffe  ojK-ning 
normally  closed  by  a  cover  ;   and  cranks  or  arms  within 


the  extension,  mounted  opposite  to  each  other  on  rocking- 
shafts  lu-tuated  by  worm  gear  outside  of  the  said  exten- 
sion.— A.  T.  L. 

Metallurgical  coke  and  other  kinds  of  coke  ;     Process   for 

utilising  close-burning  coal  dust  for  malcing .     G. 

de  Velna.  Paris,  Assignor  to  A.  S.  Riggs,  East  Orange, 
N.J.     U.S.  Pat.  847,134,  March  12,  1907. 

See  Ft.  Pat.  357,687  of  1905  ;  this  J.,  1906,  116.— T.  F.  B. 

Pent  ;     Process    for    charring    or    carbonising .     M. 

Ekenberg,  Stockholm.     U.S.   Pat.   847,748,   March   19, 
1907. 

SEEFr.  Pat.  331,720  of  1903;  this  J.,  1903,  1122.— T.  F.  B. 

Producer-gas     apparatus.     H.      F.      Smith,      Lexington,. 
Ohio.     U.S.  Pat.  846,357,  March  5,  1907. 

This  gas-producer  is  of  the  down-draught  type.  A  steam 
and  ail-  passage  is  suspended  in  the  centre  of  the  fuel 
chamber,  and  is  spaced  away  both  from  the  top  of  the 
producer  chamber  and  from  the  fire-grate  below,  and 
its  lower  end  delivers  into  the  fuel  chamber  below  the 
unignited  fuel  and  into  the  ignited  portion.  An  air  and 
steam  inlet  pipe  discharges  into  the  upper  end  of  the 
passage,  which  also  has  a  closure  provided  with  suitably 
controlled  ])assages  opening  into  the  combustion  chamber. 
The  fuel  chamber  is  provided  with  an  air-inlet,  and  with 
an  outlet  for  products  of  combustion  and  volatile  gases, 
which  pass  into  a  mixing  chamber  or  burner,  and  are 
mixed  with  the  air  supplied  to  the  central  air-passage, 
and  passed  again,  along  with  the  commingled  air,  into 
the  gas-generating  portion  of  the  fuel-bed,  by  means  of  a 
blast-generating  device,  the  delivery  pipe  of  which  dis- 
charges into  the  air  and  steam  passage  near  its  lower 
end.  The  gas  generated  is  conducted  away  below  the 
fire-grate.— W.  C.  H. 

Gas-producers  ';    Process  of  handling  ash  in .     H.  F. 

Smith,  Lexington,  Ohio.     U.S.  Pat.  846,358,  March  5, 
1907. 

This  process  of  removing  ash  from  down-draught  gas- 
producers  "  consists  in  delivering  the  forming  ash  at  a 
readily  accessible  point  in  the  fuel  bed,  agglomerating 
the  ash  into  relatively  large  masses  or  clinkers,  and  in 
remo%'ing  these  from  above  the  fuel  bed,  out  through  the 
upper  end  of  the  producer." — W.  C.  H. 

Gas  ;   Apparatus  for  the  manufacture,  of .     F.  Logan, 

Phcenixville,  Pa.  U.S.  Pat.  846,489,  March  12,  1907. 
This  apparatus  for  generating  gases  comprises  a  fire- 
chamber,  with  an  air-blast  pipe  and  a  steam-supply  pipe 
below  it.  Directly  above,  and  extending  throughout 
the  length  of  the  fire-chamber,  is  a  retort-chamber,  the 
chambers  being  separated  along  the  whole  length  of  each 
by  a  partition  of  checker-work.  Oil-  and  steam-pijjes  lead 
into  the  fire-chamber.  A  su])erheating  and  fixing  chamber 
is  arranged  adjacent  to  the  fire-  and  retort-chambers, 
and  is  connected  with  both.  Within  the  fixing  chamber 
some  checker- work  is  arranged,  and  the  fire  chamber 
communicates  with  the  fixing  chamber  below  the  checker- 
work,  whilst  the  retort-chamber  and  the  checker-work 
partition  that  .separates  it  from  the  fire-chamber  communi- 
cate with  it  above  the  checker-work.  At  the  top  of  the 
fixing-chamber  there  is  a  gas-outlet.  The  retorts  within 
the  retort-chamber  are  connected  by  a  pipe  at  one  end. 
Steam-  and  oil-pipes  lead  into  one  of  the  retorts,  and  a 
coal-gas  outlet  leads  from  one  retort,  and  is  provided  with 
a  water-gas  branch  pipe. — W.  C.  H. 

Producer-gas    plant.     P.    Eyermann,    Beloit,    Wis.     U.S. 
Pat.   847,054,   March    12,    1907. 

The  patent  relates  to  a  gas-producer,  the  gas-outlet  pipe 
of  which  is  connected  to  a  suction  fan  jtrovided  with  water- 
injecting  devices  and  with  overflow  pijjes  for  the    injected 


oi 
fan 


ater.  A  circulating  relief  pijK;  lea<ls  from  the  gas- 
itlet  pipe  of  the  j)roducer  {i.e.,  the  gas-inlet  pi[)e  of  the 
in)   to   the   gas-outlet   ]}i])e  of  the   fan,   and    also   has  a 
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connection   to   the   waste-gas   pipe  of  the    j)rf)(lucer.     By 
means  of  suitable  valves,  the  gas  from  the  producer  may 
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be  sent  to  the  gas-consuming  plant,  or  a  portion  may  be 
circulated  by  the  fan  through  the  relief  pipe,  or  sent  to 
the  waste-gas  pipe  of  the  producer. — A.  S. 

German  Patents. 

Briquettes    from  coal,  coke-breeze,   unhriquettahle  lignites, 

or  the  like  ;  Process  for  the  manufacture  of ,  with 

briquettable  lignites  or  similar  combustible  material 
as  binding  agent.  H.  Trosken.  Ger.  Pat.  172,312, 
June  11,  1903. 

The  essential  feature  of  the  process  consists  in  drying  the 
binding  agent  before  mixing  it  with  the  other  materials, 
and  then  slightly  moistening  the  mixture  before  com- 
pressing it  into   briquettes. — A.  S. 

Briquettes  from  coal,  coke,  and  the  like  ;    Process  for  the 

manufacture  of by  means  of  water  and  quicklime. 

Desulf uri  t-Ges.  m.  b.  H.     Ger.  Pat.  17 1 , 1 44,  June  30, 1 903. 

The  coal,  coke,  or  the  like  is  mixed  with  quicklime  and 
ground  to  a  fine  powder,  which  is  intimately  mixed  with 
water  to  a  pasty  mass.  The  latter  is  pressed  in  the  usual 
manner  to  form  briquettes,  which  are  afterwards  dried. 

—A.  S. 

Illuminating  gas  ;    Process   for  the  'manufacture    of 

in  horizontal  retorts.  Adolfs-Hiitte  vorm.  Graflich 
Einsiedelsche  Kaolin-,  Ton-,  und  Kohlenwerke  A.-G. 
Ger.  Pat.  172,339,  April  6,  1904. 

The  patent  relates  to  a  process  of  manufacturing  coal- 
gas  in  horizontal  retorts  in  which  the  coal  is  continuously 
introduced  in  a  thin  layer  on  to  the  old  charge  in  the  retort. 
The  coal  is  charged  into  the  retort  in  such  a  manner  that 
the  thickness  of  the  layer  diminishes  towards  the  walls 
of  the  retort,  where  the  heat  is  strongest,  and  thus  car- 
bonisation of  the  coal  proceeds  rapidly. — A.  S. 

Illuminating  gas  and  dense  coke  ;  Process  for  the  manu- 
facture of  from  coal  dust.     Fiirstliche  Bergwerks- 

direktion.  Ger.  Pats.  172.780  and  172,781,  Aug.  14, 
1904,  and  Oct.  2,  1904. 

The  coal  dust  is  carbonised  in  the  form  of  briquettes. 
According  to  Pat.  172,781,  the  coal  dust  is  mixed  with  a 
suitable  proportion  of  lime,  before  being  formed  into 
briquettes. — A.  S. 

Illuminating  gas  ;    Process  for  the  manufacture   of 

from  a  mixture  of  fine  and  coarse  coal.  Adolfs-Hiitte 
vorm.  Graflich  Einsiedelsche  Kaolin-,  Ton-,  und  Kohlen- 
werke A.-G.     Ger.  Pat.  170,737,  Jan.  24,  190.5. 

In  order  to  obtain  uniform  carbonisation  of  a  mixture  of 
fine  and  coarse  coal,  it  is  necessary  to  heat  the  coarse 
coal  more  strongly  than  the  finer  material.  According 
to  the  present  patent,  the  mixture  of  fine  and  coarse  coal 
is  carbonised  in  a  retort  similar  to  a  coke  oven,  into  which 
it  is  continuously  fed  in  such  a  manner  that  the  fine 
coal  forms  a  central  ridge  parallel  to  the  side  walls  of  the 
retort,  whilst  the  coarser  coal  rolls  down  the  sides  of  the 
ridge  between  it  and  the  walls  of  the  retort. — A.  S. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

{Continued  from  page  402.) 

Petroleum  production  in  Canada.     Canadian  Geol.  Survey, 
Oil  and  Col.  Tr.  J.,  April  27,  1907.     [T.R.] 

In  Nova  Scotia  oil  has  long  been  known  to  occur,  the  most 
promising  locality  being  in  the  Lake  Ainslee  district.^Cape 
Breton  Island.  In  1905  and  1906  boring  operations  for 
oil  have  been  going  on  actively.  A  hole  in  search  of  oil 
was  recently  put  down  also  at  Cheverie,  where  a  depth  of 
over  1000  ft.  has  been  reached.  New  Brunswick  has  a 
small  producing  field,  at  Memramcook,  where  several  wells 
are  regularly  pumped,  although  the  output  is  small.  In 
Alberta  County  there  exist  large  deposits  of  bituminous 
shales,    which  may  become  a  feature  in  the  Canadian  oil 


industry.  In  Gaspe,  Quebec,  operations  in  search  of  oil 
have  been  carried  on  for  the  last  ten  years  on  a  very  large 
scale,  but  the  results,  so  far,  have  been  disappointing. 
More  than  50  holes  have  been  bored,  one  of  which  reached 
a  depth  of  3700  ft.  Ontario  is  responsible  for  practically 
the  total  Canadian  oil  production.  The  following  fields 
are  located  in  the  south-western  peninsula  between  Lakes 
Huron  and  Erie.  The  Petrolia  district  has  been  yielding 
since  1862,  the  Oil  Spring  pool  is  about  contemporaneous, 
and  since  then  other  oil  areas  have  at  various  times  been 
brought  in,  most  of  which  are  included  in  the  counties  of 
Lambton,  Kent,  and  Essex.  The  feature  of  the  oil  industry 
in  Western  Ontario  has  been  the  discovery  of  the  new 
producing  areas  of  East  Tilbury  township,  where  a  pool, 
which  promises  well,  was  struck  in  the  vicinity  of  Both- 
well.  On  Manitoulin  Island  boring  operations  were  actively 
carried  on  during  1906  by  five  different  companies.  This 
field,  however,  has  not  yet  contributed  to  the  Canadian 
production  of  oil.  In  Manitoba,  bore  holes  are  being  put 
down  at  Manitou,  and  at  Neepawa.  Deep  boring  opera- 
tions are  also  being  carried  on  in  Saskatchewan  and  in 
Alberta.  The  latter  province  is  more  especially  prominent 
in  this  direction.  There  are  at  present  some  12  or  15 
deep-drilling  rigs  prospecting  various  areas  between  the 
international  boundary  on  the  south  and  lower  part  of 
Athabaska  river  in  the  north.  In  South-western  Alberta 
oil  has  been  struck  in  two  wells  at  depths  slightly  exceeding 
1000  ft.  It  is  reported  that  these  wells  could  be  pumped 
and  made  to  yield  ;  but  the  lack  of  means  of  transportation 
is  a  drawback  at  present.  However,  prospecting  is  going 
on  very  actively,  and  should  the  results  obtained  in  this 
section,  which  lies  south-west  of  Pincher  Creek,  justify 
it,  a  pipe  line  or  a  branch  railway  would  be  constructed. 
At  Calgary  and  at  Medicine  Hat  drilling  rigs  are  in  opera- 
tion, and  at  the  latter  place  provision  has  been  made  to 
reach  a  depth  of  3000  ft.  In  the  northern  part  of  Alberta 
the  search  for  petroleum  is  being  carried  onin  the  vicinity 
of  Fort  McMurray,  on  the  Athabaska  river,  some  300  miles 
north  of  Edmonton.  In  British  Columbia  two  companies 
were  working  in  South-east  Kootenay  in  1906.  The 
depths  reached  in  this  district  are  not  yet  sufficient  to  be 
conclusive.  Some  work  was  also  being  carried  on  in  the 
Cariboo  district,  from  where  very  promising  indications 
have  been  reported. 

Pyridine  ;  Hydrogenation  of  by  means  of  the  cata- 
lytic action  of  nickel.  P.  Sabatier  and  A.  Mailhe.  Compt. 
rend.,  1907,  144,  784—786. 

Pyridine  vapour  and  hydrogen  were  passed  over  reduced 
nickel  at  temperatures  from  120°  to  220°  C.  The  amount 
of  reduction,  greatest  between  160°  and  180°,  was  even 
at  that  temperature  very  small.  The  liquid  obtained 
was  not  piperidine,  but  amylamine,  in  all  probability 
the  normal  compound.  At  higher  temperatures,  220° 
to  350°  C,  the  pyridine  is  completely  broken  up,  yielding 
ammonia,  pentane,  and  lower  hj-drocarbons.  Piperi- 
dine vapour,  passed  over  reduced  nickel  at  250°  C,  is 
completely  dissociated  into  p\Tiduie  and  hydrogen. 

■^— J.  T.  D. 

Mineral  lubricating  oils  ;    Analytical  constants   of . 

//.     R.  Kissling.     Chem.-Zeit.,  1907,  31,  328. 

In  concluding  his  communication  on  this  subject  (this 
J.,  1906,  977)  the  author  describes  a  method  of  deter- 
mining the  proportion  of  tarry,  resinous,  or  pitch-like 
sulphur  compounds  in  a  mineral  lubricating  oil  :  50  grms. 
of  the  oil  are  heated  with  50  c.c.  of  alcoholic  sodium 
hydroxide  solution  (50  grms.  of  99  per  cent,  alcohol,  and 
50  grms.  of  a  7-5  per  cent,  aqueous  solution  of  sodium 
hydroxide)  in  a  flask  with  a  reflux  condenser  to  80°  C, 
after  which  the  contents  of  the  flask  are  vigorously  shaken 
for  five  minutes,  and  then  transferred  to  a  separating 
funnel,  whilst  the  flask  itself  is  washed  out  with  10  c.c. 
of  the  alcoholic  sodium  hydroxide  solution.  The  mixture 
is  allowed  to  separate  in  a  warm  place,  and  as  much  as 
possible  of  the  alkaline  layer  now  containing  the  tarry 
constituents  withdrawn  and  filtered.  The  clear  or  at 
most  slightly  opalescent  filtrate  is  thoroughly  shaken  for 
five  minutes  in  a  separating  funnel  with  50  c.c.  of  petro- 
leum spirit,  the  extract  evaporated,  and  the  residue 
weighed.     The  residual  alcohohc  alkaline  solution  is  ne.xt 
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acidified  with  hydrochloric  acid,  the  tarry  substances 
(naphthenic  acids,  sulphonio  acids.  &c.).  extracted  by  means 
of  benzol,  and  weighed  after  evaporation  of  the  solvent. 
In  the  axithor's  exjx^riments.  the  residue  left  from  the 
petroleum  spirit  extract  was  invariably  yellowish -brown, 
of  a  viscous  resinous  consistency,  and  rich  in  sulphur 
compounds  ;  it  contained  on  the  average  3-25  per  cent, 
of  sulphiu-.  The  substances  soluble  in  benzol  were  black. 
and  containeii  on  the  average  1-lW  per  cent,  of  sulphur. 
It  was  found  that  the  thirteen  different  oils  examined 
could  be  classitied  into  two  groups.  1 1;.,  those  with  a 
••  resinitication  "  vahie  (see  this  J.,  /or.  cit.)  below  0-5 
and  a  "  tar  "  value  (the  sum  of  the  petroleum  spirit  and 
benzol  extraction-residues)  below  0-3.  and  tho.se  with  a 
"  resinification  "  value  above  I  and  a  "  tar  "  value  of 
0-3o  to  1-4.5.  The  lirst  group  included  oils,  such  as 
steam-cvlinder  oils,  prepared  from  Pennsylvanian 
mineral"  oils.  &c..  whilst  the  second  group  contained 
lubricating  oils  prepared  by  the  newer  methods  of  working 
up  dark  mineral  oils  not  easily  treated  by  older  methods  ; 
thev  contained  relatively  large  quantities  of  easily 
oxidisablc  hydrocarbons,  and  were  therefore  regarded  as 
inferior  to  those  in  the  tirst  group,  at  least  so  far  as  the 
stability  of  a  lubricating  oil  can  be  taken  as  a  measure  of 
its  value.  In  this  res{>ect,  light  Pennsylvanian  cylinder 
oil  came  first,  and  a  dark  cylmder  oil  second.  As  regards 
the  signifieance  of  the  two  new  constants  ("'  resinification  " 
and  ■■  tar  "  values),  it  is  pointed  out  that  in  the  older 
methods  of  lubiicating.  these  factors  are  of  less  importance 
than  in  the  methods  of  lubricating,  e.g..  turbines,  where 
the  conditions  arc  favourable  to  oxidation.  Similarly 
in  the  caise  of  steam-cylinder  oils,  it  is  essential  that  these 
values  should  be  small.  In  conclusion,  it  is  mentioned 
that  the  '"  tar  "  value  of  a  turbine  oil,  which  was  origin- 
ally 0-35,  had  risen  to  I  -01  after  the  oil  had  been  in  use  for 
a  long  time. — C.  A.  M. 

Oils  ichich  solidify  at  lour  temperatures  [crude  pctrolemn]  ; 

Lktermination  of  the  coefficients  of  expansion    of    . 

J.     Grusskiewicz     and      W.      Bartoszewicz.     XXIII., 
page  4S9. 

ExGLisH  Patext. 

Petroleum    residues  ;     Process    of    obtaining    fatty    acids 

from     .     H.     Breda.     Charlottenburg.     Germany. 

Eng.  Pat.  19,477,  Aug.  31,  1906. 
The  acids  separated  from  the  sludge  alkali  in  refining  are 
oxidised,  e.g.,  with  potassium  permanganate  assisted  by 
heat,  the  naphthenic  acid  being  then  distilled  with  steam 
or  in  vacuo.  The  purified  acid  can  be  converted  into  a 
•oda  soap,  which  will  absorb  up  to  W  per  cent,  of  water, 
and  will  dis-solve  in  water  to  a  clear  solution. — C.  S. 

UxiTED  States  Pate.vts. 

PdroUvm  ;   Steam-still  for  .     H.  Frasch,  New  York, 

.\»signor  to  Standard  Oil  Co.,  Bayonne,  X.J.  U.S. 
Pat. '845.735,  Feb.  26.  1907. 
The  apparatus  consists  of  a  horizontal  still  heated  by 
■team  and  a  vertical  fractionating  column  and  dephleg- 
mator.  The  utill  and  column  are  provided  with  baflBes, 
those  in  the  former  being  so  arranged  that  the  depth  of 
the  layer  of  liquid  becomes  progressively  less,  and  those 
in  the  latter  so  that  the  vapours  and  incoming  liquid  and 
eoodensate  are  brought  into  intimate  contact.  The  still 
U  alao  provided  with  open  steam-pipes  at  intervals  along 
itslengtb.  '?^  '  "  -nnerted  to  a  vapour  condenser 
to  rau.oe  a  '.  of  the  low- and  hi;;her-hf)ilinK 

liqoida.  and  : 'j^rator  so  that  the  condensed 

ttesm  and  treated  oil  are  discharged  by  separate  pipes. 

— W.  H.  C. 

Petroievm  ;     Seyiralinq    low-hoiling    products    from     the 

huming-f/U  diMiUaU,  of to  raise  ihe  fire  teM  thereof. 

H.   Fraarb.  New  York.  Ajt^ignor  to  Standard  Oil  Co., 
Bayonne,  NJ.     U.S.  Pat.  H45.456.  Feb.  26,  1907. 

The  i*roceiia  consists  in  heating  the  mixture  of  low- 
aod  high-boiling  hydrocarbons  in  contact  with  live 
■team  in  the  utill  d'-vrilx-d  in  the  prffdin?  abHtract, 
and  in  caoaiDg  the  Taponn  to  come  into  intimate  contact 


with  the  incoming  oil  which  has  been  previously  heated 
to  about  60°  F.  below  the  boiling  point  of  water,  and  with 
the  oil  and  water  condensing  in  the  column  and  vapour 
cooler.  In  the  still  itself,  the  liquid  passes  over  baffles 
so  arranged  that  the  depth  of  the  liquid  progressively 
decreases  and  is  treated  with  successive  supplies  of  live 
steam.  The  oil  and  water  collecting  in  the  still  are  dis- 
charged by  separate  pipes. — W.  H.  C. 

German  Patents. 

Peat,  bituminous  coal,  and  the  like  ;    Furnace  for  the  car- 

bonisaiion    or    distillation   of .     A.    von    Dittmar. 

Ger.  Pat.  169,574,  July  30,  1903. 

The  furnace  consists  of  a  closed  chamber,  with  a  central 
vertical  pipe  rising  from  the  bottom  and  opening  in  the 
upper  part  of  the  chamber.  The  heating  gases  from  the 
fireplace  or  combustion  chamber  are  first  led  through 
flues  below  the  bottom  of  the  carbonising  chamber  in 
order  to  heat  the  latter,  then  pass  up  through  the  central 
tube,  mentioned  above,  into  the  upper  part  of  the  furnace 
chamber,  and  finally  escape,  together  with  the  distilla- 
tion products,  near  the  bottom  of  the  chamber. — A.  S. 

Peat  and  the  like  ;    JRetort-furnace  for  the  carbonisation  of 
.     0.  Wiesner.     Ger.  Pat.  169,924.  Dec.  20,  1903. 

The  furnace  contains  a  series  of  vertical  retorts  arranged 
around  a  central  axis  and  separated  from  one  another 
by  heating  walls.  The  spaces  between  the  retorts  them- 
selves and  between  the  retorts  and  the  walls  of  the  furnace 
are  formed  into  a  series  of  superposed  channels,  by  means 
of  horizontal  partitions  with  passages  alternately  at  the 
centre  of  the  furnace,  and  at  several  points  at  the  walls 
of  the  furnace.  The  heating  gases  circulate  in  these 
charmels  in  horizontal  zones  around  the  retort.s,  and  pass 
from  one  zone  to  the  next  one  above,  either  at  the 
centre  of  the  furnace  or  near  the  walls. — A.  S. 

Peai,  ivood,  or  the  like  ;    Shaft-furnace  for  the  carbonisa- 
tion  of  .     M.    von    Hatten.     Ger.    Pat.    172,677, 

Sept.  10,  1905. 
The  patent  relates  to  a  furnace  for  carbonising  peat, 
wood,  or  the  like,  in  which  the  gases  evolved  are  utilised 
for  heating  the  furnace.  In  order  to  obtain  a  better 
circulation  of  the  gases,  steam  produced  by  the  heat  of  the 
carbonising  chamber,  and  superheated  in  a  spiral  tube 
passing  around  or  through  the  carbonising  chamber,  is 
introduced  into  the  gas-outlet  pipe  of  the  combustion 
chamber  and  the  pipe  leading  the  gases  from  the  carbon- 
ising chamber  to  the  combustion  chamber. — A.  S. 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  405.) 

Indigo,    natural ;    Some   constituents    of    .      Part   I., 

A.   G.   Perkin  and    W.    P.    Bloxam.     Part    II.,    A.    G. 

Perkin.     Chem.     Soc.    Trans.,     1907,     91,     279—288, 

435—440. 
Part  I.  is  concerned  with  an  investigation  of  the  constitu- 
ents of  natural  indigo,  known  under  the  name  of  "  indigo- 
brown."     Crude  Bengal  indigo  was  freed  from  "  indigo- 
gluten  "  by  boiling  with  dilute  hydrochloric  acid,  and  the 

indigo-brown  "  extracted  by  boiling  jnridine.  The 
p\Tidine  solution  was  evaporated  to  a  small  bulk,  and  treated 
whilst  hot  with  twice  its  volume  of  alcohol.  The  precipi- 
tate was  washed  with  boiling  alcohol,  freed  from  small 
quantities  of  indirubin  by  means  of  boiling  acetic  acid, 
and  jnirified  by  re-dissolving  in  pjTidine  and  precipitating 
with  hot  dilute  hydrochloric  acid.  The  substance,  after 
drying  at  100"  C,  was  heated  to  160°  C.  before  Ijeing 
analysed,  and  thereby  frequently  lost  10  per  cent,  by  weight. 
The  composition  of  the  comj)Ound  corresponded  to  the 
formula.  C,qHi203X2,  and  its  proj)ertics  closely  resemble 
those  of  the  "  indigo-brown  "  of  Berzelius  and  the  indi- 
humin  of  Schunck  (Phil.  Mag.,  1855,  [IV.],  10,  74;  1H5H, 
15,  127).     When  treated  with  boiling  potassium  hydroxide 
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solution,  it  yielded  some  anthranilic  acid,  and  it  is  therefore 
probably  a  complex  indoxyl  derivative.  After  the  removal 
of  this  compound  from  the  pyridine  solution,  small  quanti- 
ties of  two  other  brown  compounds  were  isolated,  corre- 
sponding to  the  formulae,  C24H22O5N3  and  C16H14O4N2 
respectively.  These  latter  resembled  the  first- mentioned 
compoimd  in  general  properties.  Bloxam's  statement 
(this  J.,  1904,  746)  that  indigo  contains  a  non-nitrogenous 
red  substance  could  not  be  confirmed  ;  the  only  red 
substance  detected  was  indirubin.  The  results  of  the 
experiments  in  general  tend  to  support  the  view  that  the 
constituents  of  "  indigo-brown  "  are  derived  from  indoxyl 
during  the  manufacture  of  indigo  from  the  plant.  It  is 
possible,  however,  that  they  may  be  formed  from  some 
substance  other  than  indican  present  in  the  plant,  since 
on  boiling  an  extract  of  the  leaves  with  dilute  acid,  a 
somewhat  similar  brown  substance  is  produced. 

Part  II.  "  Indigo  ijellotv."  Rawson  (this  J.,  1899,  251) 
has  drawn  attention  to  the  existence  of  a  peculiar  yellow 
compound,  soluble  in  alkalis,  in  Java  indigos  (from 
Indigofera  arrecta),  usually  to  the  extent  of  2 — 3  per  cent., 
although  in  one  case,  as  much  as  20  per  cent,  was  present. 
Bergtheil  (Report  of  the  Indigo  Station,  Sirsiah,  Calcutta, 
1906)  detected  a  small  quantity  of  the  same  compound  in 
indigos  made  at  Pusa,  India,  from  Indigofera  arrecta, 
and  states  that  manufacturing  with  immature  plants  tends 
to  jiroduce  this  yellow  substance.  The  author  was  unable 
to  detect  any  yellow  compound  in  the  best  Bengal  indigos, 
but  from  refined  Bengal  indigo,  stated  to  contain  92  per 
cent,  of  indigotin,  a  small  quantity  of  a  yellow  oxidation 
product,  C15HSO2N2,  insoluble  in  alkalis,  was  obtained  by 
sublimation  with  limited  access  of  air.  From  a  sample  of 
Java  indigo,  a  yellow  compound  was  isolated  by  extracting 
with  boiling  alcohol,  concentrating  the  solution,  pouring  it 
into  ether,  and  evaporating  the  resulting  ethereal  solution. 
This  vellow  compound  was  identified  as  kaempferol, 
CisHioOg  (this  J.,  1903,  600).  Samples  of  Java  indigo 
prepared  by  recent  Dutch  processes  contained  only  very 
small  quantities  of  kaempferol.  The  kaempferol  is  con- 
tained in  the  plant  in  the  form  of  a  glucoside,  kaemp- 
feritrin,  which  was  isolated  in  the  following  way  : — The 
leaves  of  Indigofera  arrecta  were  extracted  with  10  times 
their  weight  of  boiling  water  for  six  hours,  the  solution 
evaporated  to  dryness,  and  the  residue  incorporated  with 
sand  and  digested  with  boiling  alcohol.  The  alcoholic 
solution  was  concentrated,  treated  with  water,  and  the 
mixture  filtered.  From  the  filtrate,  the  kaempferitrin 
separated  in  crystals.  The  air-dried  compound  has  the 
composition,  C27H3oOi4,3iH20  ;  the  water  is  evolved  at 
100°  C.  On  hydrolysis  with  sulphuric  acid,  kaemp- 
feritrin yields  kaempferol  and  rhamnose,  according  to  the 
equation  : 

C27H30O14  +  4H2O  =  C15H10O6  +  2C6H14O6. 

It  is  thus  distinct  from  robinin,  C33H52O20  (Chem. 
Soc.  Trans.,  1902,  81,  473),  another  glucoside  of  kaempferol, 
which  yields  kaempferol,  2  mols.  of  rhamnose,  and  one  of 
dextrose  (?)  on  hydrolysis.  A  determination  of  the  yield 
of  kaempferol  from  a  sample  of  the  air-dried  leaves  of  the 
plant,  showed  that  these  contain,  in  the  air-dried  condition, 
about  4  per  cent,  of  kaempferitrin. — A.  S. 

Colouring  tnattcrs  [dye-stuffs]  of  the  oxazine  series  ;    A  re- 
action  of   certain .     J.    F.    Thorpe.     Chem.    Soc, 

Trans.,    1907,   91,   324—336. 

LoRRAix  Smith  and  Powell  White  have  found  that  certain 
blue  dyestuffs  of  the  oxazine  series  (Nile  Blue  A  and  New 
Methylene  Blue  GG  ;  also  Nile  Blue  BB  and  Meldola's 
Blue,  after  heating  with  dilute  acid)  when  used  as  a  stain 
for  sections  containing  neutral  fat  globules,  colour  the  fatty 
matter  red  and  the  protein  matter  blue.  The  substance 
which  causes  the  red  coloration  of  the  fat  can  be  extracted 
from  the  blue  solution  of  the  colouring  matter  by  means  of 
xylene,  in  which  it  forms  a  red  solution  with  strong  yellow 
fluorescence,  but  a  further  quantity  is  produced  on  heating 
the  residual  solution  with  dilute  acid.  The  author  finds 
that  the  compounds  which  produce  the  red  coloration  are 
phenonaphthoxazones  produced  from  the  colouring 
matters  by  the  action  of  water  or  dilute  acid.  Phenox- 
azine  dyestuffs.  under  similar  conditions,  do  not  give  red 
compounds.     The    phenonaphthoxazine    dj-estufis    which 


give  this  reaction  can  be  divided  into  two  classes  :  — 
(a)  Those  compounds  which  contain  an  amino-  or  substi- 
tuted amino-gi-oup  in  the  position,  6  (see  Kehrmann  and 
Gauhe.  Ber.,  1897..  30,  2131).  (h)  Compounds  which 
have  this  position  free.  In  the  case  of  dyestuffs  of  class 
(a),  the  red  compound  is  produced  by  the  replacement  of 
the  group  in  position,  6,  by  hydroxyl,  and  consequent 
formation  of  the  corresponding  phenonajihthoxazone  by 
intermolecular  change.     Thus,  Nile  Blue  A, 

*S04(C2H5)2N  :  C6H3/     \Ci„H5(NH2), 
and  Nile  Blue  BB,  ^ 

C1(C2H5)2N:  CfiHs/    V10H5 .  NH(C7H7), 

yield  3-diethylaminophenonaphthoxazone, 


,0 


(C2H5)2N.C6H3/^   \CioH5:0, 
whilst  New  Methylene  Blue  GG, 
CI(CH3)2N:  CgHg/     \CioH5.N(CH3)o,  and  New  Blue   B, 


^N' 


/N 


C1(CH3)2N:C6H3/      >CioH.5.NH.C6H4.N(CH3).„  vie 


Id 


^•N 

3-dimethylaminophenonaphthoxazone,   which    is  also  the 
product  obtained  from  Meldola's  Blue, 

I  C1(CH3)2N:  CeHg/     ^CioHe- 

These  dialkylaminophenonaphthoxazones  form  chlorides 
which  give  deep  blue  stable  solutions  in  hot  dilute 
hydrochloric  acid,  but  are  dissociated  by  water, 
with  production  of  the  red  base.  The  blue  salts  of 
the  dialkylaminophenonaphthoxazones  remain  dissolved 
in  the  solutions  of  the  oxazones  from  which  they  are 
derived.  For  example,  a  solution  of  Nile  Blue  A, 
in  dilute  acid  can  be  boiled  for  a  considerable  time 
without  any  appreciable  change  in  colour  taking  place, 
but  if  wool  be  dyed  in  the  boiled  solution,  the  result- 
ing blue  shade  becomes  markedly  purple  on  washing  with 
water.  The  weak  oxazone  base  can  be  extracted  from  a 
solution  of  its  salt  by  xylene.  The  red  coloration  of  neutral 
fat  globules  is  due  to  a  similar  action,  the  fat  extracting 
the  oxazone  base  from  the  solution  of  its  salt,  and  becoming 
thereby  coloured  red,  whilst  the  protein  matter  is  coloured 
blue  by  the  excess  of  unchanged  oxazine  dyestuff.  The 
author  finds  that  the  base  of  Nile  Blue  A  does  not  form 
solutions  which  are  fluorescent  in  ordinary  daylight, 
unless  it  is  contaminated  by  some  of  the  corresponding 
oxazone  (compare  Mohlau  and  Uhlmann,  this  J.,  1896, 
585).— A.  S. 

Carbinols  and  aldehydes  ;  New  method  of  formation  of . 

Action  of  diazo-compounds  on  the  amino-derivatives  of 
di-  and  triphenylmethane.  E.  Suais.  Bull.  Soc.  Ind. 
Mulhouse,  1907,  77,  75—78. 

The  alkylamino-derivatives  of  di-  and  triphenylmethane, 
when  treated  with  diazo  solutions  xmdergo  fission  with 
I  formation  of  a  carbinol  or  an  aldehyde,  according  as  to 
whether  1  or  2  mols.  of  the  diazo  comjwund  have  been 
used.  The  amine  liberated  unites  with  the  diazo  residue 
to  form  an  azo  compound   thus  : 

I.  C6H5.CH[C6H4,N(CH3)2]2    (leuco-base   of    Malachite 

Green)    -t-R.No.OH 

=  CeH5.CH(OH).C6H4.N(CH3)2  -1-R.N2.C6H4.N(CH3)2 

(carbino' ; 

II.  CfiH5.CH[C6H4.N(CH3)2]2  +  2R.N2.0H  = 

C6H5.CH(OH)2  +  2R.N2.CgH4N(CH3)2. 

i  The  diazo  solution  was  prepared  from  sulphanilic  aci^. 
i  Dahl's  acid  No.  III.,  and  jH-nitraniline,  and  the  bases  used 
'  were  the  leuco-bases  of  Malachite  Green,  Hexamethyl 
Violet,  carbinol  +  ethyl-o-naphthylamine,  tetramethyl- 
diaminodii)henvlmethane,  and  tetramethyldiaminodi- 
phenvlcarbinol!  The  base  is  dissolved  in  water  or  alcoholic 
hvdrochloric  atid,  sodium  acetate  added,  and  then  the 
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diazo  solution.  It  is  considered  that  many  technically 
imiKirtant  aldehydes  mijrht  be  advantapeoiisly  prepared 
by  this  luethcxl.— J.  C.  C. 

Dyf.<tufiit :  -Ycir dtrind     from     tripyhcnylmdhane. 

M.  iS-udhonime.     Bull.  See.  Ind.  Mulhoiise,  1907,  77, 

79— SI. 
When  nitrotetraniethyldianiinotriphonylniothane  is  re- 
duced bv  zinc,  the  nitro  group  is  converted  into  the 
XH.OH  group.  If  the  resultinj:  compound  is  now  subjected 
to  the  action  of  mineral  acids  the  hydroxyl  group  migrates 
to  the  carbon  atom  in  the  para-position  and  a 
p-aminophenol  derivative  is  formed,  of  the  type 
(.\).,fH.C\H3(NH.,)0H.  where  .A  represents  the  group 
CjH+.NlC'HaU.  On  oxidation  with  lead  peroxide  the  com- 
pound from  'o-nitrotetramethyldiaminotriphenylmethane 
gives  a  blue-green,  whilst  the  comjiound  from  the 
corresponding  »/i-nitro-derivative  gives  a  green-yellow 
dvestutT.  When  the  o-amino-leuco-basc  is  dia/.otised.  and 
the  solution  boiled,  the  corresponding  dihydroxy-com  pound 
is  formed,  which,  on  oxidation  with  lead  peroxide, 
famishes  a  dyestuff  giving  black  or  grey  shades  on  non- 
mordanted  wool  or  silk.  Cotton  mordanted  with  tannin 
and  tartar  emetic  is  dyed  the  same  shade. — J.  C.  C. 

Aniline  Blue  ;  Composition  of .     E.  Knecht.     J.  Soc. 

Dyers  and  Col.,  1907.  23.  119. 
Until  recent  years  .Aniline  Blue  was  generally  regarded 
as  being  the  triphenylated  rosanilinc.  In  1904,  Baeyer 
and  Villiger  concluded  from  their  investigations  that  the 
commercial  product  consists  of  almost  pure  diphenylated 
rosaniline.  Tlie  author  found  that  on  reduction  with  a 
standard  solution  of  titanous  chloride,  the  sulphonic  acid 
of  Spirit  Blue  gave  results  which  did  not  agree  with  theory, 
thousrh  a  product  prepared  in  the  laboratory  from  pure 
pararosaniline  gave  almost  theoretical  results.  These 
differences  have  been  explained  by  Lambrecht,  who  has 
shown  that  in  rosaniline  the  methyl  group  (from  the 
orthotoluidine  contained  in  the  oil  for  red),  which  occupies 
the  ortho  position  in  relation  to  the  amino  group,  presents 
a  steric  hindrance  to  the  entrance  of  a  phenyl  group  into 
the  latter.  Diphenylrosaniline  is.  therefore,  the  most 
highly  phenylated  product  that  can  be  obtained  by  the 
action  of  aniline  on  rosaniline.  On  the  other  hand 
pararosaniline  does  not  contain  a  methyl  group,  and  is, 
therefore,  able  to  take  up  three  phenyl  groups.— P.  F.  C. 

Catecholphthaiein.     R.  Mever  and  H.  Pfotenhauer.     Ber., 

1907,  40,  1442— U45. 
Thi  authors  have  used  Bacyer's  method  for  the  pre- 
paration of  this  substance  (heating  three  parts  of  phthalic 
anhjdride  and  two  parts  of  catechol  with  three  parts  of 
zinc' chloride  to  \4() — ISO' C.  for  3 — 4  hours),  and  have 
BDCcecded  in  obtaining  it  for  the  first  time  in  the  crystalline 
state.  This  was  effected  by  boiling  the  aqueous  extract  of 
the  reaction  product  with  animal  charcoal,  and  allowing 
the  filtrate  to  cool  slowly,  when  yellowish -white  leaves 
separated.  These  do  not  melt  when  heated,  but  sinter 
between  SO'  and  90^  C— J.  C.  C. 

Aromatic  etrmpUzet;  Interchange  of .     R.  Meyer  and 

H.    Pfotenhauer.     Ber.,    19f»7,    40,    1445—1450. 

Whi^  catecholphthaiein  is  heated  with  dibromoresorcinol 
(in  the  form  of  dibromo-/i-re.torcylic  acid,  which  very 
readily  loses  carbon  dioxide)  and  zinc  chloride  to  about 
ITflP  C,  an  interchange  of  groups  takes  place,  and  Eosine 
is  formed  according  to  the  equation — 

^*>Co__>^<C,H3(0H)2  +  H  C,,,HBr2(OHJ2   " 
2C.H,(OH,,  +  CO<5^C<J^^;JJ  «J^<o\h20. 

Michler's  ketone  (tetramethyldiaminodiphenylketone)  was 
also  heated  with  res/^>rcinol  for  a  week  to  \H(f-  C.  If  the 
reactimi  prfwdwl  a«  al>ovf,  there  would  Ix;  formed 
3 :  fV^lihydroxyxanthone  and  dimethylaniline.  The 
Utter  was  isolated  from  the  product,  but  the  former  could 
not  be  detected. — J.  C.  C. 


English  Patents. 

Monoa:o  (ii/eMufls  ;  Manufacture  of .     C.  G.  Redfern, 

London.  From  Basle  Chem.  Works,  Basle,  Switzerland. 
Eng.  Pat.  7535,  .Alarch  28,  1900. 

When  Xaphthol  Yellow  S  is  carefully  reduced,  1-hydroxy- 
2-amino-4-nitronaphthalene-7-sulphonic  acid  is  obtained, 
which  may  be  used  for  the  production  of  monoazo-dyestufls. 
Example  :  28-4  parts  of  the  above  acid  are  dissolved  with 
10  parts  of  caustic  soda  (40°  B.)  in  500  parts  of  water, 
40  parts  of  hydrochloric  acid  (20°  B.)  are  added,  and  then 
a  solution  of  7  parts  of  sodium  nitrite.  The  yellow 
diazo  solution  is  poured  into  a  solution  of  15  parts  of 
/3-naphthol,  dissolved  in  300  parts  of  water  by  means 
of  30  parts  of  caustic  soda  solution  :  after  stirring  for 
sonic  hours,  the  mixture  is  heated  to  70°  C,  and  the  dye- 
stufT  salted  out.  It  forms  a  shiny,  bronze  powder,  soluble 
in  water,  or  concentrated  s\ilphuric  acid,  with  a  blue 
colour,  and  dyes  wool  bluish-black,  which,  on  chroming, 
becomes  a  deep  black  fast  to  milling. — J.  C.  C. 

Red  vat  dyeing  dyestvff  from  salicylthioacetic  acid  ;  Manu- 
facture of .     Gcs.   f.   Chem.   Ind.  in  Basel,   Basle, 

Switzerland.  Eng.  Pat.  24,092,  Oct.  29,  1906.  Under 
Int.  Conv.,  Nov.  4,  1905. 

The  red  vat  dyestuff  previously  described  (this  J.,  1906, 
470)  may  be  obtained  in  better  yield  by  heating  salicyl- 
thioacetic acid  with  an  aromatic  nitrohydrocarbon, 
which  acts  both  as  a  solvent  and  as  an  oxidising  agent. 
Example  :  10  parts  of  salicylthioacetic  acid  are  boiled  with 
50  parts  of  nitrobenzene  in  a  reflux  apparatus  for  five  hours. 
On  cooling,  the  dyestuff  is  filtered  off  and  washed  with 
alcohol.  Other  nitrohydrocarbons,  such  as  dinitro- 
toluene.  frc,  may  be  used,  and  indifferent  substances, 
such  as  diphcnylamine,  which  act  as  solvents,  may  also 
be  present. — J.  C.  C. 

Indigo ;  Manufacture    of .     C.    Dreyfus    and    The 

Clayton  Aniline  Co.,  Ltd.,  Manchester.  Eng.  Pat. 
16,181,  July  17,  1906. 

Indigo  is  prepared  from  o-nitrobenzoylacetic  acid  by 
treating  it  with  excess  of  aqueous  caustic  alkali  and  a 
reducing  agent.  Example  :  1  part  by  weight  of  o-nitro- 
bcnzoylacetic  acid  is  dissolved  in  a  solution  of  2  parts  of 
caustic  potash  in  50  parts  of  water.  A  solution  of  2  parts 
of  glucose  in  10  parts  of  water  is  added,  and  the  tempera- 
ture gradually  raised  to  50°  C,  and  maintained  at  that 
point  for  10  minutes.  The  separation  of  the  indigo  is 
facilitated  by  blowing  air  through  the  solution  for  about 
five  minutes. — J.  C.  C. 

United  States  Patents. 

Ortho-oxy-monoazo  dye  [Azo  dyestuff],  W.  Schumacher, 
Assignor  to  Farbwerke  vorm.  Sleister,  Lucius,  und 
Briining,  H6chst-on-the-Maine,  Germany.  U.S.  Pat. 
846,511,  March  12,  1907. 

By  combining  diazotised  4-chloro-3-nitro-6-aminophenol 
with  1 :  8-dihydroxynaphthalcne-3:  6-disulphonlc  acid,  a 
new  monoazo  dyestuff  is  obtained,  which  gives  a  red 
colour  in  aqueous  solution  and  a  red-blue  colour  in  con- 
centrated sulphuric  acid.  It  dyes  wool  red  from  an  acid 
bath,  and  on  chroming,  this  shade  becomes  greenish-blue. 
Chrome-mordanted  wool  is  dyed  the  latter  shade  directly. 

—J.  C.  C. 

Sulphonic  acids  ;  Production  of  organic .    M.  Iljinskij, 

Crefeld,  Assignor  to  R.  Wedekind  und  Co.,  Uerdingen 
on  Rhine,  Germany.     U.S.  Pat.  847,078,  March  12,  1907. 

See  Fr.  Pat.  332,709  of  1903  ;  this  J.,  1903, 1290.— T.  F.B. 

Dye  ;  Ilalogenated  red and  process  of  making  same. 

[Halogenated  Thio-indigo  lied.]  G.  Engi,  Assignor  to 
Soc.  Chem.  Ind.  in  Basic,  Switzerland.  U.S.  Pat. 
848,354,  March  26,  1907. 

A  KED  vat-dyestuff  is  prepared  by  heating  the  meta- 
halogenatcd  salicylthioacetic  acid  with  aromatic  nitro- 
hydrocarbons. It  is  a  reddish  crystalline  powder,  solublo 
in  strong  sulphuric  acid,  with  a  green  coloration. — A.  B.  S. 
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Vat-dyestuffs  [Thio Indigo  dyestuffs]  ;  Red  halogen .and 

process  of  making  same.  G.  Engi,  Assignor  to  Soc. 
Chem.  Ind.  in  Basle,  Switzerland.  U.S.  Pat.  848,355, 
March  26,  1907. 

Red  vat-dyestuffs  are  prepared  by  treating  with  a  halogen, 
in  the  presence  of  an  indifferent  diluent,  the  products 
resulting  from  the  condensation  of  one  molecule  of 
thioindoxyl  with  one  molecule  of  an  isatin  compound. 
They  consist  of  brown-red  to  yellow-red  crystalline 
powders,  which  are  soluble  in  concentrated  sulphuric  acid, 
with  brown  to  dirty  brown-black  coloration. — A.  B.  S. 

Vat-dyestvffs  [Thioindigo  dyestuffs]  ;  Red-violet  to  blue , 

and  process  for  making  same.  G.  Engi.  Assignor  to  Soc. 
Chem.  Ind.  in  Basle,  Switzerland.  U.S.  Pat.  848,356, 
March  26,  1907. 

Red- VIOLET  to  blue  vat-dyestuffs  are  prepared  by  treating 
\vith  a  halogen,  in  presence  of  an  indifferent  diluent,  the 
products  obtained  by  the  condensation  of  thioindoxyl 
with   a-isatinarylides  of  the  general  formula — 

r/^  \-XH-Arvl. 

\co/ 

They  dissolve  in  concentrated  sulphuric  acid  to  blue 
solutions,  from  which  a  precipitate  is  thrown  down  by 
water.— A.  B.  S. 


v.— PREPARING,    BLEACHING,     DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS.    AND    FIBRES. 

{Continued  from  page  406.) 

Silk  fibres  ;  Influence  of  dyeing  processes  on  the  length  of 
.     P.  Heermann.     Farb.-Zeit.,  1907,  18,  113—116. 

The  author,  as  the  result  of  a  large  number  of  experiments, 
arrives  at  the  following  conclusions: — (1)  Generally 
speaking,  the  length  of  the  silk  fibre  is  diminished  by  the 
processes  of  dyeing  and  weighting.  The  contraction, 
however,  is  by  no  means  proportional  to  the  weight  of  the 
charge,  but  varies  with  the  different  treatments  to  which 
the  silk  is  subjected.  (2)  The  degumming  of  "  organzin- 
silk  "  of  itself  causes  a  contraction  in  the  length  of  the 
thread,  amounting  to  about  |-  per  cent.  (3)  Pure  metallic 
and  mineral  mordants  cause  only  a  very  slight  contraction, 
and  treatment  with  tannin-.substances  produces  no 
shrinking  whatever.  (4)  In  the  process  of  "  colour- 
weighting  "  the  amount  of  contraction  increases  with  the 
weight  of  the  charge.  (5)  The  most  marked  contraction 
takes  place  when  the  different  proces.ses  of  weighting  are 
combined,  particularly  when  the  Prussian  Blue  process 
is  followed  by  the  tin  phosphate  treatment. — P.  F.  C. 

Formic   acid   in   dyeing  ;   Use  of .      R.    W.    Rusby. 

J.  Soc.  Dyers  and  Col.,  1907,  23,  110—112. 
It  is  stated  that  formic  acid  can  be  advantageously 
employed  as  an  assistant  or  reducing  agent  along  with 
potassium  bichromate  mordant,  being  more  economical, 
and  giving  better  results  than  either  acetic  acid  or  tartar. 
The  chief  use  of  formic  acid,  however,  is  for  dyeing  woollen 
goods  or  unions  with  acid  dyestuffs.  For  this  purpose 
it  is  claimed  to  possess  the  following  advantages : — 
(1)  With  colours  which  are  not  easily  dyed  level  shades 
with  sulphuric  acid,  formic  acid  gives  good  results,  and 
the  bath  is  more  completely  exhausted  than  when  acetic 
acid  is  used.  (2)  Formic  acid  gives  brighter  and  purer 
shades,  and  ensures  more  complete  penetration  of  the  dye 
into  the  material  than  either  acetic  or  sulphuric  acids. 
(3)  In  dyeing  unions,  composed  of  wool  and  cotton,  with 
acid  dyestuffs,  formic  acid  has  the  additional  advantage 
that  it  does  not  injure  the  cotton,  whilst  sulphuric  acid, 
owing  to  its  affinity  for  the  wool  fibre,  is  only  removed 
with  difficulty  by  washing,  and  there  is  consequently 
great  risk  of  tendering  the  cotton,  apart  from  the  tendering 
which  takes  place  in  the  boiling  dyebath.  In  leather 
dyeing  formic   acid  is   much   used  for  leather   which   is 


intended  to  last  for  many  years — such  as  that  for  book- 
binding— and  for  that  in  which  any  trace  of  corrosive  acid 
would  soon  cause  injury. — P.  F.  C. 

a-Naphthylamine    Claret  ;  Function   of   anthraquinone   in 

discharging ivith   Rongalite.      X.    Planovsky.     Z. 

Farben-Ind.,  1907,  6,  109—111  and  128—131. 

As  Siinder  (this  J.,  1907,  196)  has  pointed  out,  a-Naphthyl- 
amine Claret  is  readil_y  discharged  by  "Rongalite  C" 
(sodium  sulphoxylate-formaldehyde)  in  conjunction  with 
anthraquinone.  The  action  is  due  to  the  formation  of 
oxanthranol.  which  is  soluble  to  some  extent  in  a  solution 
of  "  Rongalite,"  and  which  decomposes  the  Claret  dye- 
stuff,  becoming,  while  doing  so,  alternately  oxidised  to 
anthraquinone  and  regenerated  by  the  reducing  action 
of  the  "  Rongalite."  Oxanthranol  in  a  boiling  aqueous 
solution  reduces  the  Claret  dyestuff,  as  it  does  also  when 
printed  in  caustic  alkaline  solution,  and  submitted  to  an 
hour's  steaming.  It  is  noteworthy  that  almost  all  the 
compounds  recommended  as  catalytic  agents  for  employ- 
ment with  "  Rongalite  "  for  the  purpose  of  effecting  the 
discharge  of  a-Naphthylamine  Claret  are  quinone  or 
diketone  compounds.  Quinone  itself,  however,  is  without 
action  in  this  respect. — E.  B. 

Sulphide  colours  on  cotton  ;  Identificaiion  of .     A.  G. 

Green  and  F.  G.  C.  Stephens.     J.  Soc.  Dvers  and  Col., 

1907,  23,  118. 
The  sample  of  dyed  cotton  is  first  boiled  for  one  or  two 
minutes  in  a  10  per  cent,  solution  of  sodium  hydroxide. 
This  treatment  removes  adventitious  sulphur  without 
affecting  sulphide  dyestuffs.  The  sample  is  then  washed 
and  just  covered  with  a  solution  of  stannous  chloride, 
obtained  by  dissolving  100  grms.  of  the  pure  salt  in  100  c.c. 
of  hydrochloric  acid  (free  from  arsenic),  and  diluting  with 
50  c.c.  of  water.  The  mouth  of  the  test-tube  is  closed  by 
a  cap  of  filter  paper,  on  the  centre  of  which  one  drop  of 
lead  acetate  solution  is  placed.  The  contents  of  the  tube 
are  slowly  heated  to  the  boiling  point,  when  a  blackish- 
brown  stain  of  lead  sulphide  appears  if  a  sulphide  colour 
is  present.  If  the  cloth  contain  much  albumin  (e.g.,  with 
calico  prints),  it  is  advisable,  after  boiling  with  sodium 
hydroxide  solution,  to  boil  also  with  dilute  hydrochlorie 
acid  before  applying  the  stannous  chloride  test. — P.  F.  C. 

English  Patents. 

Fibre  from  peat  ;  Production  of .     J.  T.  Szek,  London. 

Eug.  Pat.  7299,  March  27,  1906. 
Peat  is  subjected  to  a  low  temperature  whereby  the 
water  it  contains  is  frozen.  Owing  to  the  expansion  of 
the  water  in  freezing,  the  fibre  is  separated  without 
breaking.  The  loose  fibre  is  then  dried  as  usual,  and  is- 
much  stronger  and  more  absorbent  than  when  separated 
by  the  ordinary  means. — J.  C.  C. 

Dyeing   of   yarns  ;     Cop-tubes   to   facilitate   the .     J. 

Strater,  Aix-la-Chapelle.  Germany.     Eng.  Pat.  21,021,. 
Sept.  21,  1906.    Under  Int.  Conv.,  May  8,  1906. 

Cop- TUBES  are  made  of  unsized  paper  in  order  to  allow 
the  dye-liquor  to  pass  freely  from  the  interior  of  the  tubes 
to  the  outside  of  the  yarn  to  be  dyed,  and  vice  versa. 
This  avoids  the  difficulties  hitherto  encountered  in  the 
use  of  tubes  made  of  sized  paper. — J.  C.  C. 

Printing  fabrics  ;    Machines  for .     W.   Pickup  and 

W.  Knowles,  Pendleton.     Eng.  Pat.  9752,  April  26, 1906. 

See  Ft.  Pat.  367,837  of  1906  ;  this  J.,  1906, 1144.— T.  F.  B. 

United  States  Patents. 

Cellulose ;     Apparatus    for    forming    filaments    of    meta- 
morphosed   .     M.  Waddell,  New  York,  Assignor  to 

S.    W.    Pettit,    Philadelphia,    Pa.     U.S.    Pat.    846,879, 
March  12,   1907. 

The  apparatus  consists  essentially  of  a  series  of  spinning 
heads,  arranged  at  the  side  of  a  tank  which  can  be 
supplied  with  a  fixing  solution  from  the  opposite  side,, 
where  also  is  an  arrangement  for  winding  the  filaments. 
For  the  description  of  the  many  mechanical  parts  of  the 
machine  the  original  should  be  consulted. — J.;C.^C. 
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Thin  leaf  or  fabric.  H.  R.  Grejrorv,  New  York.  Assignor 
to  W.  A.  Ker.  Brookhii.  N.Y.  U.S.  Pat.  S4S.301, 
Marv-h  2C,  11K)7  (see  this  J..  IWC.  1040). 
Claim  is  made  for  a  thin  leaf  or  fabric  formed  by  dissolving 
'*  soluble  cotton  "  in  *'  amyl  oil."  adding  a  colouring 
matter,  and  then  jKiuring  the  solution  on  to  the  surface 
of  a  liquid  heavier  than  the  aiuyl  oil.  The  solvent 
eva}>orates.  leaving  a  thin  layer  of  the  cellulose  material 
on  the  surface  of  the  heavier  liquid. — A.  B.  S. 

SUk  :    Process  for  ungummiytg  .     P.  Schmid.   Basle, 

Switzerland.     U.S.  Pat.  S-IS.W5.  Marcli  -21),  1907. 
Skk  Fr.  Pat.  345.173  of  191V4  :   this  J..  1905.  24.— T.  F.  B. 

Tarn^  ;    Apptiratus  for  spraying  and  condilioning . 

G.  and  A.  Wrav.  Keighlev.     U.S.  Pat.  846,373.  Slarch  5, 

19^17. 
See  Eng.  Pat.  23,651  of  1904  ;  this  J..  1905.  11G8.— T.  F.  B. 

Dyeing  apparatus.     P.   Fontaine.   Troyes.   France.     U.S. 

Pat.  846.4152,  March  12.  1907. 
See  Fr.  Pat.  .-^59.311  of  1905  :  this  J..  1906,  373.— T.  F.  B. 

Drying  ttjdile  tnaierials  ;  Apparatus  for .     0.  Venter, 

Chemnitz,    Germany.     U.S.    Pat.    847.383,    March    19, 
1907. 

CuvDi  is  made  fc-  an  apparatus  for  drying  textile  materials. 
The  material  is  placed  in  perforated  hollow  cylinders. 
which  are  connected  by  means  of  pipes  with  an  exhaust 
fan.  The  cylinders  are  placed  in  a  closed  vessel  into 
which  air  can  be  forced  under  pressure.  This  air  passes 
tlu-ough  the  material  in  the  cylinder.?  and  out  by  the 
exhaust  pipe. — A.  B.  S. 

Bronze  printingi> ;    Method  of  producing  .     C.  A.  R. 

Ludewig.    Hamburg,    Germany.     U.S.     Pat.    846,585, 

March  12,  1907. 
See  Eng.  Pat.  11,951  of  1906  ;  this  J..  1906, 1040.— T.  F.  B. 

French  Patexis. 

NitroeeUuIose    solntionx ;     Recovery    of    volatile    nolvents 
contained  in  products  [artificial  silk,  ct-r.]  prepared  from 

.     Soc.  pour  la  Fabr.  en  Italie  de  la  Soie  Artif.  par 

le  Proc.  de  Chardonnet.  Fr.  Pat.  371,985,  Feb.  6,  1906. 
The  volatile  solvent  contained  in  artificial  silk,  &c., 
prepared  from  solutions  of  nitrocellulose  is  displaced  by 
a  current  of  steam,  which  is  sub.sequently  condensed  in 
cooling  or  condensing  columns. — A.  S. 

Fibres,   artificial ;    Process  for  the   manufacture   of 

frr/m  nitrated  cellulme.       Kunstfaden   Ges.m.b.H.      Fr. 

Pat.  371,544,  Nov.  16,  19<J6.    Under  Int.  Conv.,   Dec.  4, 

19fJ5. 

The  claim  ia  for  the  use  of  nitrated  cellulose  containing 

21 — 24  per  cent,  of  moisture  in  the  preparation  of  collodion 

for  the  manufacture  of  artificial  silk  fibres. — A.  S. 

Thread    eauily    impregnated    uith    liquids  ;      Process    for 

producing  .     Baumwoll-Spinnerei   Brodetz   Kuffler 

nnd  Reichel.     Fr.  Pat.  371,62.5,  Nov.  20,  1906. 

C0TT05  fil/rea  can  be  rendered  capable  of  taking  up 
liqoida  readilv  and  uniformly  by  impregnating  them 
with  snitable  liquids,  such  as  solutions  of  Turkey-red  oil, 
■oap.  fuigar,  or  glycerin.  Fibres  treatetl  in  such  a  manner 
cannot,  however,  Ijc  spun  satisfactorily.  It  is  found  that 
if  only  a  part  of  the  fibres  l>e  treated  in  the  manner 
de*rriljed.  and  then  spun  together  with  untreated  fibres, 
•atuifact';iry  reimlta  are  obtained,  and  the  resulting  thread, 
or  woven  material  prepared  therefrom,  can  Ije  impregnated 
readily  and  uniformly  with  dye-liquors,  &c. — A.  S. 

Singting  apparatus  for  the  textile  indmitry.     C.    Kaisser. 

Fr.   Pat.   371.667,   Nov.    15,    VMWy.     Under  Int.  Conv., 

Nov.  28.  19f)5. 

J,,-   ,..,=  "onsistii  cMentially  of  a  table  or  bar  of 

r-  il  with  a  longitudinal  hollow  or  groove, 

ir  h  i«  a  iraitable  heating  device  (preferably 


an  electric  resistance  coil),  which  maintains  in  a  state  of 
incandescence  that  portion  of  the  refractory  material 
over  or  through  which  tiie  textile  material  passes.  Several 
modified  forms  of  the  apparatus  arc  described. — A.  S. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  317.) 

Leather  blacks.     H.  G.  Crockett.     J.  Soc.  Dyers  and  Col.. 
1907,   23,    112—115. 

The  various  blacks  employed  on  leather  may  be  divided 
into  three  classes: — (1)  Grain  (or  hair  side)  blacks; 
(2)  flesh  side  blacks ;  (3)  japanned  or  patent  leather 
blacks.  The  grain  dyeing  of  leather  is  usually  carried  out 
in  trays.  The  skins  are  jjaircd  flesh  to  flesh,  treated  witli 
an  alkaline  logwood  solution,  and  then  entered  into  the 
"  striker  "  or  iron  solut'on,  which  usually  contains  iron 
sulphate,  copper  sulphate,  and  small  proportions  of  such 
materials  as  nut  galls  to  deepen  the  shade.  For  greasy 
leathers,  the  grain  is  first  well  scrubbed  with  an  alkaline 
logwood  solution,  and  the  strikmg  ink  is  then  applied 
with  a  brush.  Harness  leather  is  rubbed  with  hard  tallow, 
which  deepens  the  black  and  prevents  cracking.  Dry 
leathers,  i.e.,  leathers  not  impregnated  with  grease,  are 
coated  with  a  filling  material  usually  containing  mucilage. 
In  the  preparation  of  flesh  side  blacks,  the  leather  is 
painted  on  the  flesh  side  with  a  carefully  prepared  mixture 
of  lampblack  and  cod  oil,  which  sometimes  contains  a  little 
sodium  carbonate  and  tanning  liquor.  This  mixture  is 
rubbed  on  with  a  stiff  brush,  the  resulting  "  smut"  is  care- 
fully removed,  and  the  surface  is  polished  with  a  glass 
sleaker.  The  leather  is  then  fini.shed  by  sizing  and  polishing. 
Patent  leather  blacks  are  prepared  by  treating  the  leather 
with  a  varnish  containing  a  black  dyestufl.  The  varnish, 
which  usually  is  a  mixture  of  boiled  linseed  oil,  Prussian 
blue,  lampblack,  and  shellac,  is  spread  evenly  on  the 
surface  of  the  stretched  leather,  which  is  stove-dried  on 
the  frames.  This  operation  is  repeated  several  times, 
the  leather  being  carefully  rubbed  with  fine  pumice  stone 
between  the  treatments. — P.  F.  C. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC   ELEMENTS. 

{Continued  from  page  408.) 

Alkali  monoxides  ;  Some  properties  of .     E.  Rengade. 

Compt.  rend.,  1907,  144,  753—756. 

MoyoxiDES  of  the  alkali  metals  were  obtained  by  the 
method  used  for  the  preparation  of  ca'sium  monoxide 
(Compt.  rend.,  1906,  143,  592).  Rubidium  monoxide 
is  pale  yellow  when  cold,  golden  yellow  when  hot ;  potas- 
sium monoxide  is  white  at  the  ordinary  temperature  and 
bright  yellow  at  200"  C.  ;  sodium  monoxide  is  faintly 
yellow  when  hot ;  these  oxides  are  less  strongly  coloured 
than  ca;sium  monoxide.  When  heated  to  400°  C.  they 
decompose  into  dioxide  and  metal.  With  liquid  ammonia 
a  mixture  of  hydroxide  and  amide  is  formed  in  a  few 
minutes  from  rubidium  or  caesium  oxides,  in  several 
days  from  sodium  oxide.  The  monoxides  are  reduced 
when  warmed  with  hydrogen.  Water  reacts  violently 
on  them.  Anhydrous  carbon  dioxide  has  no  action  in 
the  cold,  but  towards  300°  C.  it  is  absorbed  with  the 
formation  of  the  carbonate.  The  relative  densities  of 
the  monoxides  determined  at  0°  C.  in  dry  toluene, 
are  : — Sodium,  2-25  ;  i)otasHium,  2*32  ;  rubidium,  3-72  ; 
caesium,  4-78. — F.  Shdn. 


Thiosulphntes. 


J.   Mever  and   H.   Eggeling. 
40,   1351—1363. 


Ber.,    1907, 


The  double  thiosulphates  ot  lead,  copper,  and  silver 
with  the  alkali-metals,  are  for  the  most  part  unstable, 
only  the  silver-  and  lead-.salts  with  the  stronger  alkah* 
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metals  being  less  so.  The  silver-alkali  salts,  pre- 
pared by  adding  to  the  alkali  thiosulphate  ammoniacal 
silver  nitrate,  contain  ammonia,  the  potassium  salt,  for 
example,  having  the  formula,  K2S2O3.Ag2S2O3.NH3  ; 
and  these  salts  can  be  prepared  in  two  forms,  a  -nhite 
and  a  yellow,  which  are  in  all  probability  isomeric  in  the 
sense  of  being  respectivelv  KS.SO2.OAg  and  KO.SO2.SAg. 

—J.  T.  D. 

Aluminium  sulphide  ;   Compounds  of ,  icith  manganese 

and  iron  sulphides.     M.  Houdard.     Compt.  rend.,  1907, 
144,  801—804. 

Alumixium  sulphide,  heated  to  whiteness  in  an  atmosphere 
of  hydrogen  sulphide  with  manganese  sulphide  or  ferrous 
sulphide,  forms  compounds,  AloS4iIn,  and  Al2S4Fe, 
analogous  to  the  aluminates.  These  are  crystalline 
compounds,  without  action  on  polarised  light,  and  nearly 
insoluble  in  water.  When  excess  of  manganese  sulphide 
is  used  in  the  process,  the  product  contains  two  crystalline 
compounds,  a  yellow  one,  through  which  green  crystals 
extend,  the  green  body  remaining  behind  unaltered  on 
treatment  of  the  mixture  with  acetic  acid,  and  consisting 
of  manganese  siilphide.     (See  also  this  J.,  1907,  98.) 

—J.  T.  D. 


Fluorine  ,•    Xew  quantitative  determination  of 
composition    of    iron    fluoride.     E.    Deussen. 
page  490. 

English  Patent. 


,   and 

XXIIL, 


Carbonic    acid,     hydrogen,    and    nitrogen ;      Manufacture 

of [from  u-ater-gas].     E.  G.  Elworthv,  St.  Albans. 

Eng.  Pat.  10,581,  May  5,  1906. 

Water-gas  is  passed  through  a  centrifugal  gas  separator, 
which  removes  the  bulk  of  the  hydrogen,  almost  free  from 
other  gases.  The  impure  oxides  of  carbon  are  then 
blown  through  furnaces  containing  copper  oxide,  which 
converts  the  carbon  monoxide  into  carbon  dioxide,  and 
bums  away  the  remaining  hydrogen.  Pure  carbon 
dioxide  is  obtained  by  absorption  of  the  gas  in  water 
under  pressure,  and  subsequent  release  of  the  pressure, 
the  small  proportion  of  nitrogen  being  thus  got  rid  of. 
Regeneration  of  the  copper  oxide,  by  heating  in  a  current 
of  air,  furnishes  nitrogen,  which  is  purified  from  oxygen 
by  passage  over  heated  metallic  surfaces. — F.  Sodn. 

United  States  Patents. 

Sulphuric  acid  ;   Purification  of .     V.  C.  Driffield  and 

F.  W.  Wright,  Assignors  to  The  United  Alkali  Co., 
Ltd.,  Liverpool.     U.S.  Pat.  846,288,  March  5,  1907. 

See  Eng.  Pat.  7916  of  1905  ;  this  J.,  1906,  477.— T.  F.  B. 

Ammonia   from    gas ;     Recovery   of   .     H.     Koppers, 

Essen  on  Ruhr,  Germanv.  U.S.  Pat.  846,035,  March  5, 
1907. 

See  Fr.  Pat.  356,600  of  1905  ;   this  J.,  1906,  63.— T.  F.  B. 

Alumina  and  alkali  compounds  of  sulphur  [thiosulphates] ; 

Manufacture  of .     A.  Clcmm,  Mannheim,  Germany. 

U.S.  Pat.  845,854,  March  5,  1907. 
See  Fr.  Pat.  363,893  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 

Alumina  and  alkali  sulphur  salts  [thiosulpJuiles]  :  Manu- 
facture   of    .     A.    Clemm,    Mannheim,    Germanv. 

U.S.  Pat.  848.612,  March  26,  1907. 

See  Fr.  Pat.  363,893  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 

Bisulphite   liquor ;    Apparatus  for   making   .     J.    C. 

Murrav.  Bangor,  Me.,  Assignor  to  G.  C.  Crafts,  Bangor, 
Me.,  and  G.  W.  Fortier,  Orono,  Me.  U.S.  Pat.  846,499, 
March  12,  1907. 
The  apparatus  consists  of  a  tower  provided  with  a  suitable 
gas  inlet  and  a  liquid  outlet  at  the  base,  and  a  liquid  inlet 
and  a  gas  outlet  at  the  top.  A  non-perforated  partition 
extends  completely  across  the  tower  near  its  upper  end, 
but  below  the  liquid  inlet  and  gas  outlet,  thus  constituting 
the  whole  of  the  upper  portion  of  the  tower  a  liquid 
reservoir.  Below  this  partition  is  placed  a  vertical  series 
of  inclined  overlapping  baffle-plates  filling  the  lower  part 


of  the  tower.  A  liquid  conduit  leads  from  the  reservoir 
at  a  point  considerably  above  the  partition,  and  discharges 
on  to  the  baffle-plates  below,  whilst  a  siphon-shaped 
conduit  leads  the  gas  from  a  point  close  to  and  below  the 
partition  to  an  opening  into  the  reservoir  at  a  point  below 
the  upper  end  of  the  liquid  conduit.  A  vertical  wall  rises 
from  the  top  baffle-plate  to  a  point  above  the  discharge 
end  of  the  liquid  conduit,  extending  from  wall  to  wall 
of  the  tower,  parallel  to  the  free  edge  of  the  plate  and 
facing  the  end  of  the  conduit. — A.  G.  L. 

Calcium   peroxide  ;•    Process   of  making .     0.    Lieb- 

knecht,  Frankfort-on-the-Maine,  Germany,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New  York. 
U.S.  Pat.  847,670,  March  19,  1907. 
Calcium  peroxide  is  produced  by  causing  hydrogen 
peroxide  to  react  "  with  a  solution  containing  calcium 
oxide  in  a  non-precipitated  state,"  such  as,  for  instance, 
an  ammoniacal  solution  of  a  calcium  salt. — K  S. 

Lithia  ;    Process  of  treating  silicious  ores  containing  . 

W.  E.  Wadman,  Bavonne,  N.J.,  Assignor  to  Hygienic 
Chemical  Co.,  New  Jersev.  U.S.  Pat.  847,856, 
March  19,  1907. 
Silicious  lithia  ores,  such  a&  lepidolite,  are  heated  with 
an  alkali  sulphate,  such  as  potassium  sulphate,  the  soluble 
lithium  sulphate  produced  is  extracted  with  water 
from  the  resulting  solution,  and  lithia  is  precipitated  by 
suitable  reagents  as  a  commercially  marketable  salt. 
The  insoluble  residue  is  treated  with  sulphuric  acid, 
whereby  potash  alum  is  obtained^  together  with  potassium 
sulphate  as  a  by-product. — E.  S. 


VIII.- GLASS.  POTTERY.  AND   ENAMELS. 

{Contimied  from  page  410.) 

Glass  ;    Causes  of  the   "  running  "   of  .     E.    Bauer. 

Chem.-Zeit.,  1907,  31,  329. 

The  term  "running"  {Anlaufeyi)  is  applied  to  an  extra- 
ordinarily adherent  fine  bluish  deposit  which  is  frequently 
formed  upon  the  siu-face  in  the  manufacture  of  crystal 
glass,  destroying  the  transparency.  Samples  of  such 
glass  were  examined  by  the  author,  who  found  that  the 
deposit  gave  none  of  the  reactions  for  metals,  and  was 
not  soluble  in  acids  or  sublimable,  but  that  it  could  be 
easily  removed  by  means  of  concentrated  potassium 
hydroxide  solution.  The  conclusion  arrived  at  was  that 
the  deposit  consisted  of  sublimed  silica,  and  was  caused 
through  the  use  of  too  wet  material  and  probably  also 
thro\:.gh  the  use  of  an  insufficient  quantitj'  of  basic  sub- 
stance. Under  such  conditions  the  superheated  steam 
would  volatilise  the  silica  (for  which  the  amount  of  potash 
was  insufficient)  and  the  latter  would  condense  upon  the 
glass  undergoing  the  after-heating  (Nachwarmen).  The 
trouble  maj'  be  prevented  by  the  use  of  previously-dried 
materials  which  are  carefully  mixed,  and  above  all  by 
the  use  of  a  sufficient  quantity  of  potash.  The  hygro- 
scopic and  consequently  more  or  less  aqueous  potash  of 
high  percentage  used  in  the  manufacture  of  crystal  glass 
vv'ill  lose  far  more  by  evaporation,  than  the  ordinary  80  or 
90  per  cent,  potash. — C.  A.  M. 

English  Patents. 

Glass  melting  pot.     H.  C.   Fry,  Rochester,  U.S.A.     Eng. 

Pat.  17,779,  Aug.  7,  1906. 
See  Fr.  Pat.  368.771  of  1906 ;   this  J..  1907.  18.— T.  F.  B. 

Glass  melting  pot ;    Divided  .     A.   Miller,   P.   Filler, 

and  W.  Rottmaun,  Berlin.  Eng.  Pat.  1241,  Jan.  17. 
1907.  Under  Int.  Conv.,  Feb.  2,  1906. 
The  melting  pot  described  consists  of  an  upper  and  a 
lower  part.  The  upper  part  is  divided  by  a  transverse 
wall  into  two  compartments,  which  communicate  ■with 
one  another  by  an  opening.  The  raw  material  is  charged 
from  above  into  the  front  compartment,  and  the  molten 
material  flows  through  the  opening,  in  a  thin  layer,  into 
the  rear  compartment.     The  lower   part  of  the  pot  is 
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diTidfd  by  a  transverse  wnll  into  a  rear  and  clearing 
chamber,  and  a  front  workiiisi  ol»amlH^r  ;  into  the  former 
of  these  the  molten  material  is  reoeivetl  from  the  rear 
\ip{^>er  comjv«rtment,  and  |v»sses  throunh  an  oj>ening 
into  the  workini:  chamber.  This  chamber  is  divided  bj 
a  lonptudinal  wall  into  two  compartments,  which  oom- 
mnnicate  by  an  o|HMiing  in  the  wall  ;  both  are  accessible 
from  the  out.side.  and  one  is  used  for  working  the  glass, 
•whilst  solid  glass  residues,  that  are  to  be  re-melted,  are 
put  into  the  other.  The  arrangement  is  adajited  to  shorten 
the  lime  occupied  in  melting,  and  to  effect  complete 
clarification  and  produce  uniformity  of  the  molten  class. 

— \V.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

(Ctiiitinuid  from  pi:gt:  412.) 

English  Patents. 

Kiltu ;    Arched   for  burning   bricks.     J.    Hamblet, 

Sevenoaks.  Eng.  Pat.  16,012,  July  16,  1906. 
A  CKSTRAL  longitudinal  fireplace  extends  the  whole 
length,  or  therealxjuts.  of  each  kiln  and  by  means  of  casing 
walls,  the  hot  gases  are  made  to  pass  up  towards  the  arch 
of  the  kiln,  and  then  dowTi  on  either  side,  tlirough  the 
bricks  to  be  burnt,  to  two  longitudinal  flues  in  the  floors 
The  gases  can  pass  away  to  chimney  stacks  or,  by  adjusting 
dampers,  through  a  number  of  side  flues  to  the  central 
firepl.-ice  of  the  next  kiln  of  the  series.  The  waste  heat 
is  thus  utilised  for  drying  purposes. — F.    Sodx. 

Magnesium    cement  ;     Manufacture    of .     W.    Clark, 

London.     From    The    American    Hvdrolit    Co..    Inc., 
Hoboken,  U.S.A.     Eng.  Pat.   14,173;  June  20,  1906. 

Sbe  U.S.  Pat.  827,2S6  of  1906  ;  this  J.,  1906,  886.— T.  F.  B. 

United  St.^tes  Patents. 

■CtmeiU  ;  Process  of  burning ,  and  apparatus  therefor. 

H.    L.    Dohertv.    Madison,    Wis.     U.S.    Pat.    846,555, 

March  12.  1907. 
Thls  process  of  burning  cement-clinker  in  rotary  kilns 
consi.st.s  in  directly  impinging  on  a  travelling  stream  of 
cement  material  a  ''  tempered  "  flame  of  powdered  coal 
<aiTied  by  an  air-jet.  and  containing  an  amount  of  water- 
vapour  cufficient  to  "  temper  "  and  confine  the  temperature 
within  the  limits  of  safe  clinkoring  temperatures,  and  in 
periodically  varj'ing  the  amount  within  those  limits 
to  avoid  *'  ring  formation."  The  apparatus  comprises 
A  rotary  inclined  kiln,  provided  with  means  for  feeding 
raw  material  into  and  removing  finished  clinker  from  it. 
The  flame  is  produced  by  a  burner,  arranged  to  impinge 
the  flame  directly  upon  the  advancing  material  in  the 
kiln,  and  providt-d  with  a  device  for  supplying  it  with 
powdered  fuel,  which  in  transported  to  and  through  the 
oamcr  by  an  air-8U])plying  arrangement.  In  proximity 
to  the  meanfl  for  remfiving  the  clinker  is  a  device  for 
vaporising  water,  which  has  a  pipe  connection  with  the 
bomer,  whereby  undue  heat  of  the  imjjinging  flame  may 
be  "  temfjered." — W.  C.  H. 

Cements  ;  Manufficture  of  UYtterprcof  and  non-exuding . 

R.  IJebold.  I3erlin.     U.S.  Pat.  847,015,  March  12,  1907. 

See  Addition  of  Oct.  6,  1905,  to  Fr.  Pat.  345,421  ;  this  J., 
1906.  267 —T.  F.  B. 

Cement-kiln  ;   RrAnry ,  and  furl-feeder  therefor.    C.  A- 

Matobam.  Allentown.  Pa.     U.S.  Pat.  847,257,  March  12, 
1W;7. 

The  apjiaratim  dewriU-d  comprifteH  a  HubHtantially 
horizontal  kiln,  and  ni'.an.H  for  feeding  cement  material 
into  one  end.  T^e  material  in  .lij^rhargcd  from  the  other 
end.  where  [»owdercd  fuel  ij*  alxo  fed  in.  together  with  a 
volume  of  air,  and  the  flame  f;rfxluced  i**  drawn  in  a 
subntantially  utraight  path  through  the  kiln,  in  contact 
with  the  cement  material,  and  lu)  exerts  a  minimum 
<lismtegrating   action    on    the    lining.      The    direction    is 


f;iven  to  the  flame  by  the  draught  produced  in  the  kiln 
rom  the  discharge  to  the  inlet  end,  by  means  of  a  chimney 
at  the  inlet  end.  In  this  waj%  a  relatively  lurge  quantity 
of  heated  air  is  drawn  into  the  kiln,  through  a  passage 
directly  under  the  opening,  or  "  burner,"  by  which 
powdered  fuel  and  air  are  supplied.  The  large  quantity 
of  air  is  heated  by  being  drawn  through  the  clmker-pit. 
Means  are  ))rovided  for  sup])lying  a  relatively  dense  mass 
of  powdered  fuel  along  a  shoot,  into  the  discharge  end  of 
the  kiln  by  gravity,  without  air  under  pressure.  Air- 
spaces are  arranged  on  each  side  of  and  directly  below 
the  point  of  discharge  of  the  fuel.  From  the  shoot  the 
fuel  falls  on  to  a  fixed  plate  that  extends  beyond  the 
mouth  of  the  shoot,  and  below  which  is  a  plate  adjustable 
longitudinally,  that  can  be  extended  below  the  fixed 
plate.  (See  also  U.S.  Pat.  842,848,  of  1907 ;  this  J., 
1907,  410.)— W.  C.  H. 

French  Patent. 

Pectic    acid ;  Process    of    manufacture    of ,    and    its 

application  to  the  preservation  of  wood.     A.  M.  Effendi. 
Fr.  Pat.  371,759,  Nov.  23,  1906. 

According  to  this  invention,  pectic  acid  is  obtained  by 
first  boiling  wood  shavings  with  dilute  nitric  acid.  The 
deposited  insoluble  matter  obtained,  is  mixed  with 
water,  an  excess  of  a  solution  of  an  alkali  carbonate 
is  added,  and  the  mixture  brought  to  the  boiling  point. 
The  liquid  is  filtered  whilst  hot,  and  the  filtrate  is  freed 
from  impurities  by  treatment  wath  hydrochloric  acid. 
The  liquid  is  decanted  off  from  the  preci]ntated 
impurities,  and  maj'  be  freed  from  any  fibres  in 
suspension  by  a  small  addition  of  a  hot  solution 
of  sodium  carbonate  ;  this  operation  is  conducted  out 
of  contact  with  air.  Wood  that  is  to  be  impregnated  is 
immersed  in  a  bath  containing  a  mixture  of  wood-tar, 
some  of  the  pectic  acid  prepared  as  above,  and  alkali 
carbonate  and  silicate,  and  is  then  withdrawn  and  subjected 
to  considerable  pressure  for  some  time.  The  strength 
of  the  impregnating  solution,  which  is  diminished  by 
the  process  of  impregnation  of  the  wood,  is  restored  by 
the  addition  of  fresh  quantities  of  liquid  pectic  acid  and 
of  alkali  carbonate. — W.  C.  H. 


X.— METALLURGY. 

{Continued  from  page  416.) 

Mineral    production    of    New     Caledonia.     For.      Ofiice 
Ann.  Ser.  No.  3759.     (T.R.] 

The  following  figures  show  the  quantity  and  value  of  the 
minerals  exported  from  New  Caledonia  in  the  last  two 
years : — 


Minerals. 

1905. 

1906. 

Tons. 

Value. 

Tons. 

Value. 

125,289 

51,374 

7,919 

£ 

225,520 

88,363 

38,011 

130,688 
57,367 

2,487 

£ 
156,825 

Chrome    

Cobalt    

98,671 
9,948 

Total    

184,582 

351,894 

190,542 

265,444 

Nickel-steel  alloys.  M.  RudeloflF.  Verhandl.  des  Ver.  zur 
Beford.  des  Gewerbfleisses,  Berlin,  Beiheft.  Proc.  Inst. 
Civ.  Eng.,  1906-7,  167,  71—72. 

The  author  reports  on  the  seventh  series  of  experiments 
and  te.sts  on  steel  alloys  conducted  at  the  Royal  Testing 
Lsiboratories  at  Gro.S8-Lichterfelde,  to  determine  the 
influence  of  manganese  on  the  strength  of  iron  alloyed 
with  varying  pro|)ortions  of  carbon  and  nickel.  The 
exi)eriments  included  tests  for  tensile  and  comjjressive 
strengths  as  well  as  resistance  against  shear  and  deforma- 
tion under  repeated  loads.  The  test-pieces  were  made 
either  as  flat  bars  cut  direct  from  the  castings  or  as  rolled 
bars  of  flat  and  round  sections  when  the  alloys  were  too 
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hard  to  permit  the  cutting.  They  were  tested  unannealed, 
after  annealing,  and  after  being  suddenly  cooled.  The 
results  may  be  summarised  as  follows  : — (1)  It  was  found 
impossible  to  obtaia  manganese  alloys  free  from  carbon 
when  smelted  in  magnesite-lined  crucibles.  Although 
similar  proportions  of  carbon  and  manganese  had  originally 
been  added,  the  total  amount  of  carbon  varied  considerably, 
the  combined  carbon  decreasing  with  the  increase  of  nickel. 
The  presence  of  nickel  with  an  increased  addition  of 
carbon  appears  to  lessen  the  loss  of  manganese  and  assist 
the  absorption  of  silicon.  (2)  The  test-pieces  cut  from 
the  alloys  containing  a  higher  proportion  of  carbon  show 
more  uniform  results  in  point  of  strength.  (3)  An  increase 
of  carbon  up  to  about  0-3  per  cent,  in  alloys  containing 
3  per  cent,  of  nickel,  increases  the  strength  and  diminishes 
the  deformation  under  the  hammer-tests.  The  influence 
of  sudden  cooling  was  especially  noticeable  in  the  cast 
test-pieces  with  0'48  per  cent,  and  more  of  carbon  ;  the 
rolled  pieces  only  showed  an  increase  of  strength  up  to 
0*3 — 0-35  per  cent.,  and  an  elongation  decreasing  in  pro- 
portion to  the  increase  of  carbon.  (4)  The  influence  of 
nickel  was  demonstrated  by  the  fact  that  the  cast  test- 
pieces  with  O'O — 0*6  per  cent,  of  manganese,  0*20 — 0-30  per 
cent,  of  carbon,  and  about  16  per  cent,  of  nickel  had  the 
greatest  strength  with  the  least  elongation,  and  those 
with  i-o — 5  per  cent,  of  manganese,  0-5 — 1  per  cent,  of 
carbon  and  16  per  cent,  of  nickel  the  least  strength  and 
the  greatest  elongation,  whilst  the  rolled  test-pieces 
showed  similar  results  with  less  percentages  of  nickel. 
(5)  The  influence  of  manganese  was  shown  in  both  cases 
by  the  increasing  strength'  of  alloys  containing  only 
0*08  per  cent,  of  nickel  and  I  per  cent,  of  carbon.  The 
rolled  bars  became  unworkable  in  the  presence  of  4-5  per 
cent,  of  manganese,  and  in  respect  to  this  property  it  was 
found  that  alloys  containing  8 — 16  i>er  cent,  of  nickel 
and  less  than  2  per  cent,  of  manganese  increased  in  strength 
on  annealing  and  slowly  cooling,  whereas  sudden  cooling 
had  no  appreciable  effect.  The  report  is  accompanied 
by  complete  details  of  the  tests,  diagrams  and  plates  of 
metallography. 

Copper  ores   and   matte  ;    McMurtry   process  for  desul- 
phurising   .     T.  C.  Cloud.     Inst.  Min.  and  Metall., 

April  18,  1907.     [Advance  proof.] 

Ore  : — The  ore,  which  should  preferably  consist  of  one- 
third  of  1 — \\  inch  gauge  and  two-thirds  of  fine  ore, 
and  should  contain  15 — 35  per  cent,  of  silica  and  15 — 25 
per  cent,  of  sulphur,  is  wetted  sufficiently  to  make  it 
cohere  when  slightly  pressed,  and  treated  in  "  converters." 
These  are  iron  vessels  holding  8 — 9  tons,  with  false 
bottoms  pierced  with  holes  for  the  blast,  which  enters  at 
the  rear  from  a  pipe  below  the  false  bottom.  The  bottom 
is  first  covered  with  3 — 4  inch  pieces  of  a  former  charge  ; 
a  small  fire  is  then  lighted  on  this,  and  urged  by  a  slight 
blast,  and  ore  is  charged  till  the  vessel  is  half  full.  The 
blast  is  now  increased  and  the  pot  gradually  filled.  The 
best  material  for  the  fire  is  sawdu.st,  and  throughout  the 
operation  the  charging  and  pricking  of  holes  for  gas  escape 
are  regulated  so  as  to  keep  as  far  as  possible  a  horizontal  hot 
zone  which  gradually  rises  till  the  operation  is  finished. 
The  issuing  gases  are  carried  off  by  a  hood  to  a  flue. 
The  converter  is  finally  inverted,  and  the  cake  (which 
is  sintered,  not  fused),  allowed  to  fall  out  upon  cast-iron 
cones,  which  break  it  into  four  or  five  pieces  ;  these  are 
then  cooled  on  the  outside  with  water,  and  broken  up 
fiu'ther  for  smelting.  The  product  is  ferrous  silicate  con- 
taining shots  of  rich  copper  regulus  and  free  silica,  and  is 
very  suitable  for  blast-furnace  treatment.  The  water 
used  in  the  process  prevents  dust,  and  also  seems  to 
facilitate  the  burning  out  of  the  sulphur  ;  the  product 
from  an  ore  containing  about  20  per  cent,  of  sulphur 
and  10 — 12  per  cent,  of  copper  contains  only  about  5 
per  cent,  of  sulphur. 

Begulus  or  mattes. — These  should  be  crushed  to  pass 
I  or  |-inch  mesh,  and  then  be  mixed  with  any  sort  of 
silicious  material  to  bring  the  silica  up  to  15 — 25  per 
cent.  The  fire  need  be  only  small,  and  the  blast-pressure 
should  not  be  too  heavy.'  The  product  after  breaking 
•up  may  be  melted  down  in  any  suitable  furnace  and 
will  yield  a  regulus  containing  64—70  iter  cent,  of  copper. 


"  White  metal  "  or  "  Regide." — This  is  crushed  to 
f-inch  gauge  and  wetted.  It  is  treated  in  much  smaller 
converters  (2-ton),  and  the  temperature  must  be  care- 
fully watched  and  not  allowed  to  rise  too  high,  as  the 
substance  melts  so  readily.  Better  results,  in  the  elimina- 
tion of  nickel  and  bismuth,  were  obtained  by  this  process 
than  by  either  the  ordinary  Welsh  process  or  the  so-called 
"  direct  "  process  of  Nicholls  and  James. — J.  T.  D. 

Copper  ;    A  study   in  refining  and  overpoling  electrolytic 

.     H.  O.  Hofman,  R.  Havden.  and  H.  B.  Hallowell. 

Bi-monthly  Bull.  Amer.  Inst.  Min.  Eng.,  1907,  275—299. 

The  authors  studied  the  refining  of  electrolytic  copper 
in  a  reverberatory  furnace,  and  the  "  overpoling  "  of 
electrolytic  copper  in  a  crucible  by  means  of  charcoal. 
It  was  found  that  in  the  refining  of  electrolytic  copper 
in  a  reverberatory  furnace,  the  percentage  of  copper 
rises  quickly  at  first  and  at  about  the  same  rate  as  the 
cuprous  oxide  is  reduced  ;  later,  it  increases  more  slowly. 
The  sulphur-content  of  electrolytic  copper  remains 
practically  unchanged  in  fire-refining.  In  the  experi- 
ments on  the  "  overpoling  "  of  electrolytic  copper  in  a 
crucible  by  means  of  charcoal,  the  whole  of  the  oxygen 
was  eliminated  from  the  copper.  The  appearance  of  a 
ridge  or  crowTi  on  the  surface  of  overpoled  copper  is  due 
to  the  expulsion  of  dissolved  gases  during  the  cooling. 
The  solubility  of  gases  (hydrogen,  carbon  monoxide,  and 
sulphur  dioxide)  in  copper  increases  with  the  temperature, 
and  decreases  as  the  percentage  of  oxygen  is  greater  ;  it 
is  at  a  minimum  in  "  set  "  copper.  The  authors  conclude 
that  the  "  level  set  "  or  proper  pitch  of  "tough-pitch" 
copper  "  appears  to  be  the  resultant  of  the  hollow  pitch 
of  set  copper  and  the  crowned  pitch  of  overpoled  copper 
and  to  vary,  independently  of  small  admixtures  of 
sulphur  and  iron,  with  the  size  of  the  casting." 

Copper  alloys  ;  Age  cracks  in .    C.  Diegel.    Verhandl. 

Ver.    zur    Beford.  des   Gewerbefleisses,    Berlin,     1906, 
177—184;    Proc.  Inst,  ttvil  Eng.,  1906-7,  167,  70—71. 

The  author  describes  a  series  of  preliminary  experiments 
carried  out  in  order  to  ascertain  the  causes  and  remedies 
of  age-cracking  of  cold-drawn  copper-alloy  bars.  Cold- 
drawn  bars  of  copper  alloys,  although  never  subjected 
to  any  strain,  show  deleterious  surface  cracks  after  a 
certain  period  of  time.  Such  phenomena  are  of  the 
greatest  importance  in  the  manufacture  of  cartridge  cases, 
and  the  standard  German  Army  specifications  require  that 
the  alloys  should  consist  of  72  per  cent,  of  copper  and 
28  per  cent,  of  zinc,  with  a  miinimum  of  lead,  as  the  latter 
is  supposed  to  be  the  chief  cause  of  deterioration.  The 
experiments  refer  to  two  different  copper  alloys,  viz.  : — 
(a)  copper,  89'3  ;  aluminium,  8*9;  iron,  1-3;  and  other 
metals,  0-2 — 0-5  pev  cent.  ;  (b)  copper,  88-1  ;  aluminium 
(including  1-5  per  cent,  of  combined  silica),  8-6;  iron, 
2-8  ;  and  other  metals,  0-5  per  cent.  The  bars  were  cold- 
drawn  ^  in.  to  2f  in.  in  diameter,  and  hot-rolled  (932°  F.) 
bars  of  1^  in.  to  3^  in.  in  diameter.  The  results  of  the 
investigation  were  (1)  that  only  the  hot-rolled  bars  did 
not  suffer  from  age  cracks  ;  (2)  that  the  cold-drawn  bars, 
although  they  had  a  greater  elastic  limit  than  the  rolled 
bars,  suffered  from  age  cracks  ;  (3)  that  the  formation  of 
cracks  is  the  consequence  of  the  density  of  the  material 
not  being  uniform  throughout  the  whole  cross-section,  the 
tests  showing  that  the  limit  of  elasticity  decreased  rapidly 
from  the  periphery  to  the  centre  of  the  bars  ;  (4)  that  the 
density  varied  in  the  inverse  proportion  of  the  cross-section, 
the  larger  diameters  being  more  liable  to  crack,  the  average 
density  of  the  whole  cross-section  and  the  elasticity  of  the 
metal  apparently  having  less  influence  on  the  formation 
of  cracks  than  the  extreme  variations  of  the  density  from 
the  periphery  to  the  centre  ;  and  (5),  that  the  formation 
of  longitudinal  or  cross-cracking  depended  on  the  methods 
used  for  drawing  the  bars. 

Manganese-copper  alloys.      S.    Wologdine.      Metallurgie, 
1907,  4,  115;    Chem.-Zeit.,  1907,  31,  Rep.,  145. 

The  curve  showing  the  solidifying  points  of  manganese- 
copper  alloys,  exhibits  two  minima,  which  occur  with  40 
and  89  per  cent,  of  manganese,  respectively,  and  a  maxi- 
mum with  78  per  cent,   of  manganese,  the  latter  alloy 
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eorresponding  \rith  the  formula.  ilnCii.  Alloys  containing 
from  0  to  40  jvr  cent,  of  mannanosc  form  a  honiojteneous 
cr\-stalline  mass  on  solitlifying  ;  with  from  40  to  7S  per 
cent.,  crx-stals  having  the  comjwsition.  MnCii,  separate 
out  on  cooling  the  alloy,  whilst  alloys  containing  from 
78  to  S9  jx^r  cent,  of  manganese  deposit  primary  crystals 
of  MnOi  from  the  surrounding  entectic  mixture.  With 
a  higher  ^>ercentage  of  manganese  than  S;>.  the  crystals 
consist  of  manganese.  The  hardness  of  the  alloys  reaches 
a  maximum  with  78  j)er  cent,  of  manganese. — W.  P.  S. 

Allot/s   rich   in   nickel  and  tin  ;    Xaiurc   of  a   substance 

iftJated    from    .     E.    Vigouroux.     Compt.    rend., 

1W7.  144,  712—714. 

By  treating  nickel  bronzes,  containing  73o4 — 01-72 
tier  cent,  of  tin.  with  hot  nitric  acid  and  fused  potassium 
hydroxide  alternately,  the  author  isolated  the  compound, 
XiSn,  in  the  form  of  a  silver-white,  non-magnetic  crystal- 
line jwwder.  with  the  sp.  gr.  8.44.  Since  the  calculated 
sp.  gr.  is  7-93.  the  formation  of  the  substance  is  accom- 
panied by  contraction.  The  entity  of  the  substance  is 
contirmed  by  the  circumstance  that  a  mixture  of  nickel 
and  tin  in  the  same  proportions  (1:2).  when  heated  to 
the  fusing  point  of  tin.  bursts  into  incandescence  and 
melts  at  once,  the  mass  yielding  very  lustrous  crystals 
when  attacked  by  hot  nitric  acid. — C.  S. 

yickel-tin  alloys.     L.  Guillet.     Compt.  rend.,   1907,  144, 
752—753. 

The  author  has  studied  the  microstructure  and  the  equili- 
brium-diagram of  these  alloys  with  the  following  results. 
Nickel  and  tin  can  form  four  soUd  solutions  and  one 
compound.  The  solutions  are  : — a.  magnetic,  containing 
0 — 5  per  cent,  of  tin  ;  «,  non-magnetic,  of  the  same 
composition  ;  ^3.  containing  38 — 41  per.  cent,  of  tin  ; 
■).  containing  55 — 60  per  cent,  of  tin.  The  compound  has 
the  composition,  XiSn  ;  it  forms  fine  crystals  visible  to 
the  naked  eye.  The  alloys  containing  less  than  38  per 
cent,  of  tin.  are  only  magnetic  at  the  ordinary  temperature  ; 
they  contain  the  a  solution  in  the  free  or  eutectic  state. 
There  are  transformation  points  corresponding  to  the 
passage  from  the  magnetic  to  the  non-magnetic  state. 
The  useful  alloys  are  those  formed  from  the  a  solution, 
and  those  formed  of  tin  and  the  eutectic,  Sn — y.  They 
are  ductile  and  can  be  treated  mechanically  in  the  same 
way  as  nickel  or  tin.  The  other  alloys  are  extremely  hard 
or  else  fragile. — F.  Shdn. 

Tin,  Uad,  bismuth,  cadmium  ;  Binary  and  ternary  alloys 

of  .     A.    Stoflel.      Z.    anorg.    Chem.,     1907,    53, 

137—183. 

Lead  and  tin  form,  xinthin  certain  limits,  mixed  crystals, 
as  do  also  tin  and  cadmium.  The  same  phenomenon  has 
not  Ijeen  observed  with  certainty  with  the  other  binary 
aUoy.>)  of  thene  metals.  The  tin-cadmium  alloy  has  a 
eutectic  point  at  177"^  C.  (70-6  atoms  per  cent,  of  tin) ;  but 
on  cooling  below  this  temperature,  molecular  change 
occurs  at  125'  C,  consisting,  probablj-.  in  the  formation 
•  of  the  compound,  Sn4Cd.  The  tin-lead-cadmium  alloys 
•bow  a  temarj-  eutectic  point  at  145*'  C.  (tin  :  lead  : 
cadmium  ::  57  :  21  :  22  atoms).  These  also,  on  cooling, 
below  this  temperature,  show  a  change  at  IIS'^ — 112' C., 
which  decreawH  in  intensity  as  the  lead  increases,  and 
which  iH  poRsibly  due  to  the  formation  of  the  same  tin- 
cadmiam  comfKiund.  In  the  tin-cadmium-biBmuth  alloj's 
the  eutectic  fioint  is  much  lower,  iiz..  103' C  (tin:  bismuth: 
cadmium  ::  33-2  :  39-3  :  27-5  atoms),  l^elow  the  tempera- 
tare  of  formation  of  Sn4f.Vl.  Increase  of  bismuth,  however, 
aeemn  cr^tinnouMy  to  lower  this  temjx-rature,  almost 
to  \(](f  C,  probably  by  formation  of  mixed  crystals  of 
biamuth  and  the  comf»ound.  Thus  the  alloys  rich  in 
hi-  •'  '  w  no  eute<tic  jKdnt  ;  they  probably  solidify 
t''  •    of  cadmium,   bismuth,  and   mixed  crystals 

of ^nd  Sn4Cd.     Most  of  the  .solidified  alloys  show 

indicationa  of  another  change  between  78"  and  08'  C. 

—J.  T.  D. 
Aluminium  ;  So-cttU'd  ftnnHivity  of touurdi  nitric  add 

('.  .M.  Van  DevfTiter.     Chem.  Weekblad,  1907,  4,  09—72  ; 

Chem.  Z#Titr..  \W)1,  1,  1017. 

Alcmixii'm  i«  slowly  attacked  by  nitric  acid  of  20 — 25  per 
cent,  strength  at  a  temperature  of  25" — S^J"  C,  for  the 


most  part  according  to  the  equation — 

Al  -I-  4HNO3  =  A1(N03)3  +  NO  -I-  2H2O. 

A  sii\all  quantity  of  free  nitrogen  is  also  produced.  At 
atmospheric  pressure  a  small  quantity  of  ammonia  is 
formed,  but  practically  none  at  higher  pressures.  With 
nitric  acid  of  a  given  concentration,  the  rapidity  of  the 
action  on  the  metal  is  proportional  to  the  surface  of  the 
metal.  Witli  acid  of  different  concentrations,  the  rapidity 
with  which  the  metal  is  attacked  is  proportional  to  the 
concentration  of  the  acid. — A.  S. 

Tinol ;  A  new  solder.  M.  Corsepsius.  Verhandl.  des  Ver. 
zur  Beford.  des  Gewerbfleisses,  Berlin,  1906,  237 — 244 ; 
Proc.  Inst.  Civil  Eng.,  1906-7,  167,  72. 

The  author  reports  on  a  new  solder,  tinol,  its  conductivity 
and  strength.  Tinol  consists  of  a  soft  solder  metal, 
containing  tin  and  lead  in  varying  proportions.  This 
composition  is  disintegrated  to  a  very  fine  powder,  and 
mixed  with  dry-powder  soldering  fluxes.  It  is  then 
worked  up  into  a  paste  or  viscous  fluid  with  glycerin, 
alcohol,  or  other  such  media.  This>  paste  was  spread 
over  the  test  joints,  and  the  joints  made  either  by  simply 
warming  or  by  passing  over  the  hot  soldering  irons. 
It  was  found  possible  to  join  all  sorts  of  junctions,  which 
otherwise  would  have  had  to  be  made  by  other  methods, 
such  as  screw-clamps,  &c.  The  conductivity  experiments 
show  a  4-  to  5-per-cent.  higher  value  for  tinol,  while 
a  strength-test  gave  similar  results  to  the  older  methods 
of  soldering. 

English  Patents. 

Steel ;  Manufacture  of .     H.  J.  B.  Picaud,  Firminy, 

France.     Eng.  Pat.  7892,  April  2,  1906. 

See  Fr.  Pat.  364,837  of  1906  ;  this  J.,  1906,  990.— T.  F.  B. 

Metals   from   liquids ;    Beclaiming   or   recovery    of . 

C.  E.  Holland,  New  York.     Eng.  Pat.  6937,  March  22, 

1906. 
See  U.S.  Pat.  818,174  of  1906  ;  this  J.,  1906,  485.— T.  F.  B. 

Silver  alloys.     J.  H.  W.  Rolason,  Birmingham.     Eng.  Pat. 
7195,  March  26,  1906. 

The  claim  is  for  an  alloy,  said  to  be  much  more  ductile 
than  ordinary  standard  silver,  containing  not  less  than 
925  parts  of  silver  and  50  parts  of  zinc  per  thousand,  the 
remainder  being  any  other  metal  except  manganese. 

—0.  F.  H. 

Aluminium  ;  Making .     A.   G.   Betts,   Troy,   U.S.A. 

Eng.  Pats.  7277  and  7277a,  March  26,   1906.     Under 
Int.  Con  v.,  April  1,  1905. 

See  U.S.  Pat.  795,886  of  1905  ;  this  J.,  1905,  932.— T.  F.  B. 

Furnaces  ;  Smelting .     E.    Bosshardt,    Cologne,   and 

H.  Garda,  Leipzig.     Eng.  Pat.  15,015,  July  2,  1906. 

The  claim  is  for  an  open -hearth  tilting  furnace,  mounted 
on  trunnions  and  having  a  fireplace  at  each  end  of  the 
hearth.  The  air,  imder  pressure,  is  admitted  through 
one  of  the  trunnions  to  the  space  beneath  the  hearth, 
and  is  warmed  by  being  made  to  pass  round  three  sides 
of  the  ash-pits.  The  air  thus  heated  may  be  admitted  to 
the  incandescent  zone  of  each  fireplace  or  direct  to  the 
hearth.— 0.  F.  H. 

United  States  Patents. 

Steel ;  Tempering   bath   for .     J.    Churchward,    New 

York.     U.S.  Pat.  845,755,  March  5,  1907. 

See  Fr.  Pat.  369,684  of  1900  ;  this  J.,  1907,  207.— T.  F.  B. 

Iron  and  steel  ;  Self-hardening  alloy  of .     J.  Church- 
ward, New  York.     U.S.  Pat.  845,756,  March  5,   1907. 

Two  self-hardening  alloys  are  (-laimed,  one  containing 
steel  (with  0-2  to  0-6  per  cent,  of  carbon),  90  to  95  parts; 
nickel,  1  to  3-5  ;  chromium,  0-5  to  2  ;  manganese,  0-15  to 
0-7  ;  and  vanadium,  0-05  to  0-25.  The  other  alloy 
consists  of  steel  (with  0-()  j)er  cent,  of  carbon),  94'6  parts ; 
nickel,  3;  chromium,  1-5;  manganese,  0-25 ;  tungsten, 
0-05;     and  vanadium,  0-15. — A.  G.  L. 
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Steel  ;   Self-hardening  alloy  of .     J.  Churchward,  New 

York.     U.S.   Pat.   845,757,   March  6,   1907. 

Two  self-hardening  alloys  are  claimed.  The  first  contains 
steel  (with  0-2  to  0*6  per  cent,  of  carbon),  90  to  95  parts ; 
nickel,  1  to  3*5;  chromium,  0*5  to  2;  manganese, 
0*15  to  0-7;  tungsten,  0'15  to  0-50;  and  vanadium, 
0-05  to  0-25.  The  second  alloy  is  identical  with  the  second 
alloy  claimed  in  U.S.  Pat.  845,756  (see  preceding  abstract). 

—A.  G.  L. 

Iron  castings ';    Process  of  converting into  steel  or 

malleable  iron.  M.  A.  Hunter,  Philadelphia.  U.S. 
Pat.  846,031,  March  5,  1907. 

See  Fr.  Pat.  365,159  of  1906  ;  this  J.,  1906,  991.— T.  F.  B. 

Steel  alloy   and   its   manufacture.     J.  Churchward,  New 

York.  U.S.  Pat.  846,979,  March  12,  1907. 
A  TITANIUM  steel  alloy  is  produced  by  melting  titanium 
and  mixing  manganese  with  it,  and  then  adding  to  the 
molten  mixture  a  molten  alloy  of  nickel  and  steel,  the 
latter  being  at  as  high  a  temperature  as  is  possible  without 
volatilisation  of  the  metals  taking  place. — A.  G.  L. 

Case  hardening.     A.  W.  Machlet,  Elizabeth,  N.J.     U.S. 

Pat.  847,588,  March  19,  1907. 
See  Fr.  Pat.  366,245  of  1906  ;  this  J.,  1906,  1051.— T.  F.  B. 

Gold ;    Process  of  separating from  silver  and  other 

metals.  D.  Clark,  Bairnsdale,  Victoria,  Australia. 
U.S.  Pat.  845,853,  March  5,  1907. 
The  patent  relates  to  a  process  for  the  recovery  of  gold 
and  silver  from  residiial  slimes.  The  slimes  are  treated 
with  dilute  hydrochloric  acid,  washed  with  water  to 
remove  soluble  calcium  compounds,  then  treated  with 
dilute  sulphuric  acid,  and  dried  with  the  addition  of 
sulphuric  acid  and  a  soluble  sulphate.  The  dried  and 
caked  material  is  next  heated  with  an  alkali  pyrosulphate 
(nitre  cake)  until  the  base  metals  and  silver  are  converted 
into  sulphates.  The  soluble  sulphates  are  removed  by 
washing  with  water,  and  the  silver  by  treatment  with 
sulphuric  acid ;  the  gold  is  recovered  from  the  residue 
by  amalgamation. — A.  S. 

Gold  ;    Extraction  of .     J.   W.    Worsev,    St.   Helens, 

and  E.  Hoal,  Liverpool.  U.S.  Pat.  846,768,  March  12, 
1907. 

See  Eng.  Pat.  14,398  of  1903 ;  this  J.,  1904, 1031.— T.  F.  B. 

Ores  ;  Process  of  treating .     J.  E.  Greenawalt,  Denver, 

Colo.  U.S.  Pat.  839,065,  Dec.  18,  1906. 
The  ore  is  treated  in  a  furnace  with  a  porous  bed,  and  air 
is  introduced  above  the  ore,  and  at  a  distance  from  the 
source  of  heat,  being  dra-mi  dov^-nwards  through  the  bed, 
afterwards  passing,  together  with  the  fumes,  to  a  con- 
densing apparatus.  Claim  is  also  made  for  the  use  of  a 
catalytic  agent  (platinised  asbestos,  ferric  oxide,  &c.) 
in  the  porous  bed,  whereby  sulphur  dioxide  is  converted 
into  sulphuric  anhydride. — 0.  F.  H. 

Alloys ;     Treatment   of to   alter   their   composition. 

J.  L.  Roberts,  Assignor  to  J.  T.  Morehead,  New  York. 
U.S.  Pat.  845,819,  March  5,  1907. 

The  composition  of  an  alloy  or  mixture  is  varied  by 
fusing  it  with  a  flux  composed  of  calcium  and  sodium 
fluorides,  together  with  a  compound  of  a  metal  less  basic 
than  the  element  to  be  removed  from  the  alloyor  mixture. 
The  process  is  applied  specially  to  the  production  of  an 
alloy  of  aluminium  and  magnesium  by  melting  a  mixture, 
of  aluminium  and  sodium  with  a  flux  containing  magne- 
sium fluoride. — A  S. 

[Zinc]  Ores;  Process  of  treating  sulphide .     0.  Fronek, 

Assignor  to  The  General  Laboratory  Co.,  Cleveland, 
Ohio.     U.S.  Pat.  845,868,  March  5,  1907. 

The  ores  arc  mixed  with  sodium  chloride,  and  subjected 

to  the  action  of  a  chlorinating  agent  in  a  bath  containing 

chlorides  of  zinc  and  sodium. — O.  F.  H. 

Lead  product.     J.  W.  Bailey,  New  York,  Assignor  to  United 

Lead  Co.,  Now  Jersey.     U.S.  Pat.  846,384,  March  5,1907. 

The  patentee  claims  as  a  new  article  of  manufacture  an 

impalpable  powder  produced  by  pulverising  metallic  lead 


in  a  dry  state,  and  of  such  fineness  that  it  may  be  conveyed 
in  opposition  to  the  force  of  gravity  by  a  moderate  cmrent 
of  air. — A.  S. 

Lead  and  copper  ores  ';  Process  of  smelting .    A.  Lotti, 

Marseilleo,  France.     U.S.  Pat.  847,017,  March  12,  1907. 
See  Fr.  Pat.  346,527  of  1904 ;  this  J.,  1905,  200.— T.  F.  B. 

Nickel  ores,   dkc.  ;  Process  of  treating  .       R.   W.   E. 

Maclvor,   Assignor  to  Metals  Extraction  Corporation, 
Ltd.,  London.     U.S.  Pat.  846,492,  March  12,  1907. 

See  Eng.  Pat.  10,869  of  1905  ;  this  J.,  1906,  588.— T.  F.  B. 

Sulphide  ores  ;  Process  of  smelting .     C.  W.  Munson, 

Toledo,  Ohio.     U.S.  Pat.  846,498,  March  12,  1907. 

In  this  process  of  smelting  sulphide  ores,  a  confiined 
air-space  is  maintained  between  the  walls  of  the  furnace 
and  the  sides  of  the  low  conical  heap  of  ore  on  the  hearth. 
Hot  air,  under  pressure,  is  uniformly  distributed  in  this 
space  by  means  of  a  blast,  so  as  to  force  back  into  the  mass 
on  the  furnace-hearth  the  gases  produced  by  the  melting 
of  the  sulphur  in  portions  of  the  charge.  During  the 
smelting,  fresh  ore  is  simultaneously  fed  in. — ^A.  G.  L. 

Apparatus  for  treating  materials  \Roasting  furnace].    C.  E. 

Mark,  Chicago,  HI.     U.S.  Pat.  846,588,  March  12,  1907. 
In  a  mechanically  rabbled  roasting  furnace,   air  under 
pressure    is  introduced  through  the  hollow  arms  of  the 
rabbles,  into  the  midst  of  the  ore.     Means  are  also  provided 
f  Okr  making  the  air  supply  intermittent. — 0.  F.  H. 

Copper ;    Process  of  extracting .     0.  Frolich,  Berlin. 

U.S.  Pat.  846,657,  March  12,  1907. 
The  ore  or  other  material  is  heated,  with  exclusion  of  air, 
to  a  temperature  high  enough  to  expel  the  free  sulphur, 
and  is  then  treated  with  gaseous  chlorine,  hj'drochloric 
acid,  and  ferric  chloride  at  a  temperature  between  0°  and 
350°  C.  Ak  is  next  allowed  to  act  on  the  material  at  a 
temperature  above  the  boiling  point  of  ferric  chloride, 
and  the  "  chlorinating  gases  "  evolved,  are  collected. 
The  mass  is  next  leached  with  water,  and  the  solution 
introduced  into  a  rotating  apparatus  containing  iron, 
in  order  to  deposit  the  copper.  After  the  copper  is 
deposited,  the  solution  in  the  rotating  apparatus  is 
oxidised  by  an  aii'-blast,  evaporated,  heated  to  expel 
water  of  crystallisation,  and  subjected  to  the  action  of  a 
limited  quantity  of  air  in  order  to  generate  "  chlorinating 
gases."  The  residual  ore  after  removal  of  copper  and 
iron,  is  heated  above  the  boiling  point  of  sulphur  to  expel 
the  sulphur  previously  combined  with  the  copper  and  iron. 

—A.  S. 

[Copper-srnelting]  Furnace  gases  ;  Apparatus  for  removing 

impurities   from   ■ .     R.    Baggaley,    Pittsburg,    Pa. 

U.S.  Pat.  846,815,  March  12,  1907. 
The  apparatus  described,  is  for  removing  impurities 
from  copper-smelter  gases,  and  comprises  a  chamber 
into  which  the  gases  from  the  smelter  are  led,  and  a 
vertical  colunm  of  screening  material  interposed  across 
the  path  of  the  gases.  The  vertical  screen  in  the  chamber 
consists  of  parallel  vertical  walls  which  have  unobstructed 
inner  surfaces,  and  are  provided  with  perforations  or 
openings  directed  upwards  and  outwards.  Means  are 
provided  for  supplying  fresh  granular  screening  material 
to  the  top  of  the  column,  which  passes  down  between 
the  vertical  walls  into  an  enlarged  chamber  below  them, 
irom  which  it  is  removed  by  a  conveyor  with  sufficient 
rapidity  to  prevent  "  scaffolding."  Means  are  also 
provided  for  spraying  the  column. — W.  C.  H. 

Furnace  ;  Copper-refining .     R.  Baggaley,  Pittsburg, 

Pa.  U.S.  Pat.  846,891,  March  12,  1907. 
The  furnace,  which  can  be  turned  over  on  its  longitudinal 
axis,  has,  at  its  upper  part,  a  combined  feed  and  pour-out 
opening,  and  a  "  burner  "  or  blast-pipe  projecting  through 
one  end,  at  its  lower  part,  for  heating  the  interior  of  the 
furnace.  The  furnace  has  a  metal  body,  thick  enough 
to  retain  the  heat  of  the  furnace,  and  an  acid  lining,  which 
is  comparatively  thin,  so  as  to  reduce  the  amount  of 
copper  required  to  saturate  it. — O.  F.  H. 
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Steam  ;  ilHkod  of  gtnertiting from  iraste  hfot  of  slag. 

R.     lUiTnalev.     I'ittsburg.     Pa.      U.S.     Tat.    846,817, 
Manh  li.  IWT. 

The  molten  slag  from  oopivr-smoUiiig  furnaces  is  utilised 
bv  {Wising  it  through  a  ik>seil  .steam-generator,  but  out 
of  ilireet  contact  with  the  water  contained  therein.  The 
fetnl-wator  for  the  .steam-generator  is  preheated  to  a 
relatively  high  teinjx'rature  in  an  oi>en  vessel  by  tho 
s{vnt  slag  from  the  generator,  anil  also  by  a  portion  of  the 
molten  slag  from  the  furnace. — -V.  S. 

Flue-dutt ;    ifethod  of  recortn'ng  falucs  from .     R. 

Bagjralev.    Pittsburg.    Pa.     U.S.    Pat.    840,818,    March 
12,    IIHIT. 

The  tlue-dust  is  introduceil  into  a  converter,  and  covered 
with  a  layer  of  coarser  fusible  material  to  keep  it  in  place. 
Molten  material  Is  then  introtluced  on  to  the  surface  of 
tho  charge,  and  the  converter  oscillated  to  distribute 
it  over  the  whole  of  the  surface,  after  which  a  blast  of  air 
is  forced  in  through  the  tuyeres  in  order  to  cool  the  molten 
material  and  cement  the  charge.  A  bath  of  molten 
matte  is  then  introduced,  the  converter  heated,  and  the 
blast  turned  on,  the  converting  process  being  continued 
until  the  cemented  charge  is  taken  up  by  the  bath. — A.S. 

Pyrites-cinder,    dbe.  7    Apparatus  for  deaulphv rising  and 

agglomerating .     R.   F.   Hill,  Assignor  to  General 

Chemical  Co..  New  York,  N.   Y.     U.S.   Pat.   847,410, 
March  19,  1907. 


Two  inclined  rotary  kilns,  AD  and  A^Di,  are  arranged  a-s 
*hown  in  the  figure.  The  lower  kiln  has  a  non-acid 
lining,  and  Is  connected  to  the  upper  kiln  by  the  movable 
pipe,  B,  f^o  pivoted  a.s  to  be  capable  of  swinging  towards 
and  away  from  the  adjacent  ends  of  the  kilns. — E.  S. 

PyrittA-cindtr,  drf.  ;  Process  of  desvlphurining  and  agglo- 
merating   .     R.  F.  Hill,  Assignor  to  General  Chemical 

Co.,  New  York,  N.Y.  I'.S.  Pat.  847,m)4,  .March 
19.  1907. 

PvRiTKs-nNDER  U  Subjected  to  rotary  agitation,  and  to 
a  gradually  increa-^ing  heat,  but  kept  below  the  fusing 
point,  in  a  dej-ulphiirising  atmos])here,  in  the  upper  of 
the  two  connected  rotary  kilns  sliown  in  tho  preceding 
abstract.  The  desulphurLsed  cinder  is  then  transferred 
to  the  lower,  non-wid  lined  kiln,  in  which,  with  rotary 
agitation,  it  w  subjected  to  a  heat  siiflficient  to  fuse  it 
and  cauae  it  to  form  coherent  masses  or  nodules. — E.  S. 

German  Patents. 

Gold  :   Prt^rAn  for  the  eziraftion  of hy  cyanide  solvtion 

in  a  rnniral  tank.  A.  H.  Hasche.  Gcr.  Pat.  175,883, 
Der.  4,  1W)4.  Addition  to  f;er.  Pat.  170,.'»66,  March 
8,  19f>4  (this  J..  I!K)7,  \'>r,). 

AfcoRMso  to  the  main  patent,  circulation  of  the  ore 
»a«  effected  by  means  of  a  conveyor  inside  the  lixi- 
viation  tank.  According  to  the  present  patent,  the 
ore  i«  withdrawTi  through  an  ojicning  in  the  bottom  of 
the  tank,  and  w  transferred  by  a  conveyor,  outside  the 
tank,  to  the  top  of  the  latter,  where  it  is  again  introduced 
into  the  cTani<lc  solution. — A.  S. 


Zinc  ;    Process  for  tapping  off directly  into  moulds. 

O.  Unger.     Gcr  Pat.  175,488,  June  il,  1905. 

The  moulds  are  so  disposctl  on  a  revolving  platform, 
that  on  the  one  hand  they  do  not  interfere  with  tho 
working  of  the  muffle,  and.  on  the  other,  one  and  tho 
same  mould  can  receive  the  molten  metal  from  several 
receivers, — A.  S. 

Zinc  furnace  ;    Connection  between  the  receiver  and  dnst- 

chamber  of  a trhich  will  be  gas-tight  in  all  positions 

and    which    can   be    easily   oj}e7U'd.     R.    Kcssler.     Ger. 
Pat.  175,092,  Aug.  1,  1905. 

TiiK  mouth-i>icce  r.f  the  dust-chamber  is  made  conical, 
whilst  the  ])ortion  of  the  receiver  into  which  it  fits  is  of 
globular  form,  fo  that  the  joint  remains  gas-tight  even 
when  the  dust-chamber  is  not  quite  perpendicular. — A.  8. 

Air  blast  for  blast-furnaces  or  other  furnaces  ;    Process 

of  drying  the by  means  of  hygroscopic  salts  or  the 

like.     J.  A.  Eisner.     Ger.  Pat.  175,812,  Nov.  21,  1905. 

The  hygroscopic  salt  used  for  drying  the  air  is  caused 
to  pass  continuously  through  two  rotating  drums,  in 
one  of  which  the  air  is  dried,  whilst  in  the  other  the  mois- 
ture is  expelled  from  the  salt. — A.  S. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  page  420.) 

(^.)— ELECTRO-CHEMISTRY. 

Copper  cathodes  in  nitric  acid.     J.  W.  Tarrentine.     Trans. 
Amcr.    Electrochem.    Soc.,    1906,    10,    49—53. 

The  author  made  experiments  with  a  view  to  ascertain 
why  copper,  on  being  dissolved  in  nitric  acid,  only  reduces 
the  latter  to  nitric  oxide,  whereas  nitric  acid  can  be 
electrolyticnlly  reduced  quantitatively  to  ammonia. 
Experiments  on  the  electrolytic  reduction  of  nitric  acid 
vnth.  a  copper  cathode,  showed  that  when  a  current  is 
passed  of  such  cathode  density  that  no  copper  is  dissolved, 
the  acid  is  reduced  to  ammonia,  but  with  a  smaller  current- 
density,  so  that  some  copper  is  dissolved,  nitric  oxide  is 
evolved.  The  presence  of  copper  ions  in  solution  thus 
appears  to  prevent  reduction  of  nitric  acid  to  ammonia. 
In  another  experiment,  it  was  so  arranged  that  the  copper 
ions  dissolved  by  the  chemical  reaction  between  nitric 
acid  and  copper  were  immediately  reprecipitated  elcctro- 
lytically.  It  was  found  that  copper  on  dissolving  in  nitric 
acid  under  these  conditions,  i.e.,  in  absence  of  copper  ions, 
reduces  nitric  acid  to  ammonia.  The  author  concludes 
that  when  copper  dissolves  in  nitric  acid,  the  anode 
reaction  is  the  formation  of  copper  nitrate,  and  not  of 
copper  nitrite,  whilst  the  cathode  reaction  is  the  reduction 
of  nitric  acid.  When  copper  ions  are  present  in  solution, 
the  chief  reduction  product  is  nitric  oxide,  but  when  there 
are  practically  no  copper  ions  in  solution,  ammonia  is 
produced. — A.  S. 

Acetylene  flame  ;  Action  of  the  electric  discharge  on  the . 

C.  F.  Lorenz.     Physik.  Zeits.,  1900,  8,  20—23.     Cheni. 

Zentr.,  1907,  1,  1080—1081. 
A  COAL-GAS  flame  and,  to  a  greater  extent,  an  acctj'lenc 
flame,  becomes  whiter  and  brighter  if  an  alternating 
current  be  pas.sed  through  it.  A  large  quantity  of  soot 
is  formed,  but  this  is  avoided  if  the  electrodes  are  placed 
in  the  outer,  non-luminous  cone  of  the  flame.  At 
each  passage  of  the  discharge  the  flame  becomes  shorter 
and  brighter.  In  one  case  the  brightness  of  the  llamo 
was  increased  from  7-5  to  38  candle-power.  The  bright 
light  is  very  rich  in  violet  rays.  It  is  suggested  Hint  an 
acetylene  flame  would  prove  uscfid  us  ;in  indicator  in  a 
telephone  receiving  office. — A.  S. 

Metals  ;  Jiapid  elect ro-an/dyticd  deposition  and  scjMiralion 

of .     /.  The  mdals  of  the  silver  and  copper  groups 

and  zinc.     H.  J.  »S.  Sand.     XX III.,  page  400. 
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Tin  ;  Quantitative,  separation  of from  mangancie,  iron, 

and  chromium  by  electrolysis.     N.  A.  Puscliin.     XXIII., 
page  491.  /7 

Engi-ish  Patents. 

Incandescence  bodies  of  refractory  metals  for  electric  lamps  ; 

Manufacture  of .     A.  G.  Bloxam.     From  J.  Lux. 

Eng.  Pat.  718S,  March  24,  1906.     II.,  page  462. 

Incandescence   bodies  for  electric  lamps  ;  Manufacture  of 

from  tungsten  compounds.     The  British  Thoinson- 

Honston  Go.     From  General   Electric   Co.     Eng.   Pat. 
11,409,  May  16,  1906.     II.,  page  462. 


Accumulators.     E. 
April  6,  1906. 

See  Fr.  Pat.  362,909  of  1906 ;  this  J.,  1906,  766.— T.  F.  B. 


de   ]\rarcav,    Paris.     Eng.    Pat.    8345, 
Under  Int.  Conv..  Jan.  24,  1906. 


Compounds  of  oxygen  and  nitrogen  ;  Process  for  producing 

by  aid.  of  electric  discharges.     W.   P.  Thompson. 

From  Westdeut.sche  Thomaspliosphat-Werke,  G.m.b.H., 
Berlin.     Eng.  Pat.  7829,  March  31,  1900. 

Nitrogen  and  oxygon  are  made  to  combine  together  by 
means  of  electric  discharges  in  a  secondarj'  current  circuit 
created  by  a  high-tension  transformer.  A  primary  energy 
of  less  than  200  watts  is  used  for  the  spark  gap,  and  a 
minimum  tension  of  100,000  volts  is  produced  in  the 
secondary  circuit.  By  thus  diminishing  the  current 
strength  in  the  secondarj'  circuit,  the  temperature  of  the 
discharge  is  lowered,  and  the  conversion  of  the  higher 
into  the  lower  oxides  of  nitrogen  is  avoided,  the  yield  of 
higher  oxides  being  thus  considerably  increased. — B.  N. 

United  States  Patents. 
Body  to  be  heated  electrically.     E.  Haagn,  Assignor  to  W.  C. 


Heraeus,  Hanau,  Germany. 
12,  1907. 


U.S.  Pat.  847,065,  March 


This  invention  relates  to  a  method  of  producing  vessels 
which  are  to  be  heated  electrically.  An  internal  form 
is  covered  with  a  fabric  of  organic  jnaterial,  and  a  resist- 
ance of  wire,  strip,  or  wire  net  is  sewed  on  to  the  fabric 
in  the  desired  position,  with  ,yarn  of  organic  fibre.  The 
internal  form,  together  with  the  fabric  and  resistance, 
is  introduced  into  an  external  form,  and  the  space  between 
them  is  filled  up  with  a  fire-proof  insulating  material. 
The  latter  is  allowed  to  harden,  the  fabric  above  the 
external  form  cut  off,  and  the  internal  form  with  the  rest 
of  the  fabric  is  removed  from  the  external  form.  The 
vessel  thus  produced  is  heated  a  little  in  order  to  destroy 
the  organic  matter,  and  a  layer  of  fire-proof  insulating 
material  is  applied  to  the  inside.  This  second  layer  is 
allowed  to  harden,  and  the  body  is  finished  by  burning 
it  at  a  high  temperature,  after  which  it  is  enamelled. — B.  N. 

Insulating  material  for  electrical  purposes  ;  Process  for  the 
production  of  an .  J.  Meyenburg,  Baar,  Switzer- 
land.    U.S.  Pat.  848,117,  March  26,  1907. 

See  Eng.  Pat.  12,105  of  1905;  this  J.,  1905,  1312.— T.  F.  B. 

(B. )— ELECTRO-METALLURGY. 

English  Patents. 

Furnaces  ;  Electric  {metallurgical]  — -.     P.  R.  Kuehnrich, 
Sheffield.     Eng.  Pat.  6283,  March  15,  1906. 

The  invention  relates  to  an  electric  arc  furnace,  the  molten 
contents  of  which  may  be  transferred  directly  to  moulds 
or  other  receptacles  without  using  an  intermediate  ladle. 
A  form  of  the  furnace  is  shown  in  cross-section  in  the 
accompanying  figure,  but  the  interior  of  the  furnace  is 
preferably  of  elliptical  cross-section.  The  furnace.  A,  is 
mounted  so  that  it  can  be  rotated,  and  the  electrodes  arc 
introduced  either  through  the  hollow  supporting  trunnions, 
or  through  the  roof  of  the  furnace.  The  charge  is  intro- 
duced through  the  opening,  J,  which  can  be  closed  by 
a  door  (not  showni) ;  oi)posite  the  charging  opening  is 
a  tapping  nozzle,  L,  closed  by  a  ])lug,  and  held  in  position 
by  a  plate,  L^.     When  it  is  desired  to  remove  the  slag, 


the  door  closing  the  opening,  J,  is  opened,  and  the  furnace 
is  rotated  until  the  slag  flows  out  through  J.  When  it  is 
desired  to  tap  off  the  molten  metal,  a  slightly  bent  stopper- 
rod  is  passed  through  the  openings,  Ni,  in  the  bracket,  M, 
and  through  the  charging  opening.  J,  until  its  end  closes 
the  tapping  nozzle,  L,  the  plug  in  which  is  removed.  The 
furnace  is  then  rotated  until  the  tapping  nozzle  is  on  the 
underside,  the  stopper-rod  is  withdrawTi,  and  the  molten 
metal  is  received  in  moulds  or  other  receptacles. — A.  S. 

Furnaces  ;  Electrical .     F.    A.    Kjellin,    Stockholm, 

Sweden.     Eng.    Pat.    21,416,    Sept.    27,    1906.     Under 
Int.  Conv.,  March  5,  1906. 

This  invention  relates  to  electrical  resistance  furnaces, 
in  which  the  material  to  be  treated  (for  instance,  a  metal), 
acts  as  the  heating  resistance.  Owing  to  the  relatively 
small  specific  resistance  of  the  material,  it  is  necessary 
to  give  the  conductor  a  relatively  small  cross-section,  in 
order  to  produce  the  required  heat,  though  at  the  same 
time  it  is  advisable  to  treat  large  quantities  of  material. 
This  is  accomplished  by  providing  the  furnace  ^vith 
heating  channels  with  enlarged  portions,  or  the  channels 
may  communicate  with  separate  receptacles  for  containing 
the  material  to  be  treated,  the  latter  being  forced  con- 
tinuously, or  at  short  intervals,  through  the  heating 
channels  by  mechanical  means.  This  movement  of  the 
material  along  the  channels  may  be  obtained  by  giving 
the  furnace  an  oscillating  or  rocking  movement,  or  a 
refractory  body  may  be  intermittently  forced  do%vn  into 
the  molten  material,  or  may  be  immersed  in  the  molten 
material,  and  have  a  movement  imparted  to  it  along 
the  channel,  the  heating  channel  proper  being  in  this 
case  formed  of  the  space  between  the  body  and  the 
walls  and  bottom  of  the  channel,  or  the  material  in  the 
enlargements  or  receptacles  may  be  intermittently  sub- 
jected to  a  varying  gas  pres.sure.  An  alternative  form 
of  furnace  is  described,  in  which  "  the  bottom  of  the 
channel  is  inclined,  making  the  depth  of  the  channel  or 
channels  least  in  the  places  where  the  bottom  is  highest." 
By  imparting  a  rotary  movement  around  an  inclined 
axis  to  the  furnace,  portions  of  the  material  are  con- 
tinuously forced  through  the  shallowest  parts  of  the 
channels.  Partitions  of  refractory  material  are  arranged 
between  the  heating  channels  and  the  enlarged  portions 
or  receptacles,  these  partitions  dipping  down  into  the 
molten  material,  and  thus  preventing  the  slag  from 
passing  from  one  receptacle  to  the  other,  or  entering  the 
heating  channels. — B.  N. 

Metals  from  ores  ;  Proces'  of  elcctrolytically  extracting . 

M.  Perrcur-Lloyd,  La  Trcport,  and  A.  :M.  Gardner,  Pans. 
Eng.  Pat.  25,489,  Nov.  12,  1906. 

See  Fr.  Pat.  371,251  of  1906  ;  this  J.,  1907,  328.— T.  F.  B. 
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Uhitbd  Statbs  Patents. 

Furnace  ;  EUdrie  .     Le  Roy  W.  Stevens,  Syracuse, 

X.Y.,  Assignor  to  Advance  Furnace  Co.,  Utica,  N.Y. 
U.S.  Pat.  846.521,  March  12,  1907. 

A  MOVABLK  elc^'trtxle  project*  tlirough  the  top  of  the 
furnace  chamber,  the  up{X'r  portion  of  the  electrotle  being 
surrounded  by  a  stuffing-box,  which  is  mounted  on  the 
upper  part  of  the  chamber.  A  movable  sleeve,  connected 
to  the  electrode,  is  moimted  in  the  stufhng-box,  the 
bottom  of  the  sleeve  being  closed  by  a  wall  of  non-con- 
ducting refractory  material,  which  fits  tightly  on  the 
electrode,  whilst  the  up{x>r  portion  of  the  sleeve  is  en- 
larged, thus  providing  a  space  for  granular  refractory 
material  between  the  inner  wall  of  the  sleeve  and  the 
electrode.  Water  is  circulated  through  an  interior 
chamber  in  the  sleeve,  and  through  an  outer  chamber 
in  the  8t«ffing-box. — B.  N. 

Ehctfvtyping  ;  Solution   for   use    in   .     A.    Gerstner, 

Brooklyn,  N.Y.     U.S.  Pat.  838,977,  Dec.  18,  1906. 

A  soLmoN  containing  silver  nitrate,  1  oz.,  sodium 
chloride,  2  oz.,  graphite.  2  lb.,  and  water,  1  gal.,  is  applied 
to  the  mould,  in  order  to  form  on  the  latter  a  thin  coating 
of  silver  chloride,  which  will  react  with  copper  in  the 
deotroplating  bath,  and  form  a  coating  of  metalhc  silver. 
Nitric  acid  is  also  mentioned  as  one  of  the  constituents 
of  the  solution,  though  no  proportion  is  given. — B.  N. 

Metallic  sulphides  ;   Process    of    [declroli/ticaUy]  reducing 

.     E.   L.   Anderson,   St.   Louis,    Mo.,   Assignor   to 

H.  Atohisson,  St.  Louis,  Mo.,  and  J.  H.  Miller  and 
C.  S.  Coud,  McLeansboro,  Dl.  U.S.  Pat.  846,642, 
March  12,  1907. 

Th»  ore  is  subjected  to  the  action  of  an  electric  current 
in  an  acid  electrol.vte  capable  of  dissolving  the  metal 
constituent  of  the  ore  with  the  formation  of  a  soluble 
salt.  The  current  is  passed  from  an  anode  to  an  unde- 
compoeable  primary  cathode,  whilst  the  ore  itself  acts  as 
a  secondary  cathode,  and  is  decomposed.  The  metal 
diflBoIved  from  the  ore  acting  as  secondary  cathode  is 
reprecipitated  bv  the  current  on  the  primary  cathode. 

—A.  G.  L. 

suicide  ;  Producing  metallic .     T.  L.  Willson,  Ottawa, 

Canada.  U.S.  Pat.  847,300,  March  12,  1907. 
A  OOKPOUWD  containing  iron,  nickel,  and  sulphur  (iron- 
nickel  sulphide)  is  smelted  with  lime,  or  other  basic  body, 
silica  and  carbon,  in  an  electric  furnace,  nickel  silicide 
(or  ferro-nickel  silicide)  and  a  basic  sulphide  slag  being 
produced. — A.  G.  L. 

Tantalum    or    other    metals ;  Production    of    homogeneous 

bodies  from .     M.  von  Pirani,  Wilmersdorf,  A.ssignor 

to  Siemens  und  Halske  A.-G.,  Berlin.  U  S  Pat 
848,600,  March  26,  1907. 

8m  Fr.  Pat.  371,207  of  19fj6 ;  this  J.,  1907,  328.— T.  F.  B. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

{Cvnlinued  from  page  421.) 

Fat ;    Huurce  of  error  in  the  determination  of by  means 

of  carbon  tetrachloride.     F.  Vollrath.     XXIIL,  page  489. 

Ekgush  Patikts. 

PfJrolcum  residues  ;  Process  of  dfAainiruj  fatly  acids  from 

.     H.    Breda.     Eng.    Pat.    19,477,   Aug.    .'{l,    1906. 

III.,  page  464. 

Soaps,  deUrgents,  lubricaiUs,  batching,  candle-sUjck,  and  the 

like  ;  Manufacture  of .     M.  R.  A.  Samuel,  Jxjndon. 

Knjf.  Pat.  7380.  .Nfarch  27,  1W>6. 

Fats  or  oils  arc  h».at/d  and  introdufcd  in  Hmall  quuntities 
at  a  time,  and  fxeferaUy  in  a  finely-divided  stati-,  into 
a  aolotioD  of  caustic  soda  or   f>otash,  and   the  mixture 


heated  until  the  saponified  product  separates  on  the 
surface.  A  suitable  proportion  of  a  mineral  oil,  such  as 
petroleum,  may  be  mixed  with  the  saponifiable  substances. 
It  is  stated  that  soap  pre])ared  in  this  way  throws  out  its 
excess  of  alkali  and  the  glycerol. — C.  A.  M. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

{Continued  from  page  423.) 

(^.)— PIGMENTS,  PAINTS. 

Boron  •ultramarine.     J.     Hoffmann.     Z.     angew.     Chom. 
1907,   20,   568—570.     (See  also  this  J.,   1906,  697.) 

A  FUKTHEE  study  of  boron-ultramarine  has  shown  that 
potassium  compounds  may  be  used  for  its  preparation 
instead  of  sodium  compounds,  and  that  alkali  thiosulphates 
or  sulphites  may  take  the  place  of  sulphides,  since  they 
decompose,  yielding  these  at  the  temperature  necessary. 
For  the  production  of  ordinary  ultramarine  many  hours' 
heating  are  necessary,  but  boron -ultramarine  may  bo 
prepared  in  a  few  minutes  in  the  muffle  at  800° — 1000°  C. 
The  alkaline  earth  boron-ultramarines  are  never  of  a  pro- 
nounced blue  colour,  on  account  of  the  difhculty  of  fusing 
them.  Anhydrous  borax  fused  with  a  certain  quantity 
of  boron  sulphide  gives  a  reddish  ultramarine,  and  the 
mass  darkens  in  colour  with  a  further  quantity  of  the 
sulphide,  becoming  blue  on  the  addition  of  boric  acid. 
Reasons  are  given  for  sujjposing  that  the  colour  of  boron- 
ultramarine  is  due  to  the  replacement  of  part  of  the 
oxygen  in  the  boric  acid  by  sulphur.  Thus,  in  the 
triborate  mass  there  is  probably  present  the  compound, 
SO2B2.O3B2.O3B2.ONa2,  and  the  tetraborate  blue  would 
contain  SO2B2.O3B2.O3i32.O3B2.ONa2.  The  introduction 
of  more  sulphur  deepens  the  tint,  owing  to  a  second  boric 
acid  molecule  being  attacked,  with  the  formation  of  the 
compound,  SO2B2.SO2B2.O3B2.O3B2.ONa2.  The  author 
regards  the  boric  acid  as  corresponding  partly  to  the 
alumina  and  partly  to  the  silicic  acid  present  in  ordinary 
ultramarine. — F.  Sodn. 

Litlwpone ;     Analysis    of .     Coppalle.     Ann.    Chim. 

anal,  appl.,  1907,  12,  62—65.     Chem.-Zentr.,  1907,  1, 
1157—1158. 

Qualitative  examination. — The  sample  is  boiled  with 
hydrochloric  acid,  hot  water  is  added,  and  portions  of 
the  solution  are  tested  on  the  one  hand  for  barium,  and 
on  the  other  for  zinc,  aluminium,  calcium,  and  magnesium. 
Soluble  salts. — Two  grms.  of  the  pigment  are  extracted 
with  hot  water,  and  the  solution  evaporated.  Insoluble 
ma/ter. — Two  grms.  of  the  substance  are  treated  with 
strong  nitric  acid,  the  mixture  heated,  some  hydrochloric 
acid  added,  the  whole  slowly  evajiorated  to  a  small  bulk, 
water  added,  the  solution  filtered,  and  the  residue  dried 
and  weighed.  It  should  consist  of  barium  sulphate,  and 
corresponds  to  the  total  baryta.  If  the  percentage  of 
baryta  be  from  66  to  68,  kaolin  should  be  tested  for. 
Total  zinc. — The  filtrate  from  the  barium  sulphate  is 
treated  with  sodium  carbonate,  and  the  precipitated  zinc 
carbonate  weighed.  If  very  accurate  results  bo  desired, 
the  zinc  is  determined  volumetrically  in  a  portion  of  the 
precipitate.  Zinc  sulphide.— Tho  filtrate  from  the  zuic 
carbonate  is  acidifitsd  with  hydrochloric  acid,  and  treated 
with  barium  chloride.  From  the  quantity  of  sulphur  in 
the  barium  sulphate  prccii)itate,  the  amount  of  zinc 
sulphide  is  obtained  by  multiplying  by  3-03.  Zinc  oxide. — 
The  difference  between  the  total  zinc  and  the  zinc  as 
sulphide  gives  the  amount  present  as  oxide.  Barium 
carbonate. — Two  grms.  of  substance  are  extracted  with 
dilute  hydrochloric  acid,  and  the  barium  in  the  solution 
(l(!t<;rmin(^(l  as  Kul])hato.  Barium  sulphate. — TIk!  dilVcr- 
ence  between  the  barium  present  as  carbonate  and  the 
total  barium  gives  the  barium  present  aa  sulphate. — A.  S. 

Encjli.sh  Patents. 

IHstemper   paints  ;     Manufacture   of .     A.    T.    Hall, 

Hull.      Eng.   Pat.   8513,   Ai>ril  9,   1906. 
Some    or    all    of    the    following    ingredients  : — Calcium 
carbonate,  glue,  linseed  oil,  oak  varnish,  and  pigment — 
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are  heated  with  water,  and  the  resulting  mass  mixed  with 
a  disinfectant,  such  as  carbolic  or  cresylic  acid,  with 
chromic  acid  or  potassium  or  sodium  bichromate,  and 
with  boric  acid,  sodium  borate,  or  other  salt  capable  of 
rendering  it  fire-proof.  The  mixture  is  then  incorporated 
into  a  homogeneous  stiff  paste  by  means  of  rollers  and  is 
diluted  with  water  to  the  required  consistency  before  use. 
Claim  is  also  made  for  a  mixture  of  this  kind  in  approxi- 
mately the  following  proportions : — Glue,  li  lb.  ; 
linseed  oil,  2  lb.  ;  varnish,  J  lb.  ;  water,  6  lb.  ;  cresylic 
acid,  1  oz.  ;  potassium  bichromate,  ^  lb.  ;  iron  oxide, 
4  oz.  ;  sodium  borate,  2  lb.  ;  calcium  carbonate,  10  lb.  ; 
and  lithopone,  4  lb. — C.  A.  M. 

Zinc  in  tJie.  form  of  oxide  ';    Process  for  utilising  inferior 

calamines    by    extracting    their ■.     F.    S.    Movano, 

Aguilas,  Spain.  Eng.  Pat.  24,520,  Nov.  2,  1906.  Under 
Int.  Conv.,  June  12,  1906. 

The  calcined  ore  is  finely  crushed,  thoroughly  stiiTed  into 
a  freshly  prepared  solution  of  calcium  chloride,  and  heated 
to  100°  C.  for  about  three  hours.  Zinc  chloride  is  formed 
according  to  the  equation — 

CaCla  +  ZnO  +  H20  =  ZnCl2  +  CaH202, 

and  the  solution  after  settling  is  drawn  off  and  magnesium 
carbonate  added,  zinc  carbonate  being  precipitated  and 
magnesium  chloride  formed,  thus — 

ZnClg  +  MgCOa  +  HgO  =  ZnCOg  +  MgClz  +  HgO. 
The  zinc  carbonate  is  allowed  to  settle,  the  solution  is 
drawn  off  to  crystallising  vats,  and  the  magnesium  chloride 
recovered  for  the  regeneration  of  hydrochloric  acid.  The 
zinc  carbonate  is  finally  heated  in  muffle  furnaces  and 
zinc  oxide  obtained. — 0.  F.  H. 

United  States  Patents. 

Pigments ;     Process    and    apparatiis    for    the    production 

of .     C.   P.    Townsend,    Washington,   Assignor  to 

E.  a.  Sperrv,  Cleveland.  U.S.  Pats.  846,526  and 
847,032,  March  12,  1907. 

See  Fr.  Pat.  349,001  of  1904  ;  this  J.,  1905,  627.— T.  F.  B. 

[Lead]  Metallic  oxides  ;    Process  of  making .     J.  W. 

Bailey,  Jersey  Citv,  N.J.,  Assignor  to  United  Lead  Co., 
N.J.     U.S.  Pat.  846,444,  March  12,  1907. 

The  metal  (lead)  is  reduced  to  an  impalpable  powder  and 
oxidised  by  heating  it  to  a  temperature  below  its  melting 
point  in  a  closed  vessel  (muffle)  through  which  a  current 
of  heated  air  or  air  and  steam  is  passed.  The  powder 
may  be  agitated  so  as  to  be  completely  exposed  to  the 
oxidising  agent,  and  the  heat  may  be  gradually  increased 
as  oxidation  proceeds.  Or  else,  the  powdered  metal  may 
be  fed  in  regulated  quantities,  together  with  steam,  into 
a  heated  muffie,  where  it  is  exposed  to  the  action  of  a 
current  of  air. — A.  G.  L. 

Paint  remover,  and  process  of  making  the  same.  P.  T. 
Austen  and  F.  J.  Maywald,  New  York.  U.S.  Pat. 
840,080,  March  5,  1907" 

This  consists,  in  the  main,  of  two  or  more  volatile  solvents 
(which  may  include  a  petroleum  hydrocarbon)  of  different 
chemical  nature,  incorporated  into  a  cream-like  emulsion 
with  water  containing  a  dissolved  proteid  {e.g.,  ammonium 
caseinate),  with  or  without  also  a  colloidal  carbohydrate. 
The  aqueous  part  of  the  emulsion  may  be  alkaline,  and 
the  mixture  free  from  caustic  or  corrosive  constituents 
or  free  acids. — C.  A.  IVL 

(5.)— RESINS,  VARNISHES. 

Abietic    acid ;     Constitution    of .     F.    Koritschoner. 

Z.   angew.   Chem.,   1907,   20,   641—645. 

Two  samples  of  abietic  acid,  melting  respectively  at 
153° — 154°  C.  and  179°  C,  were  examined  by  the  author. 
The  results  of  elementary  analysis  corresponded  mor« 
closely  with  Mach's  formula,  C19H28O2,  in  the  case  of  the 
first,  and  with  the  formula,  C20H30O2  (Fahrion,  this  J., 
1907,  264  ;  Levy,  this  J.,  1900,  1057),  in  the  ca.se  of  the 
second,  though  the  neutralisation  values  of  both  agreed 
with   the   higher   formula.     To   obtain   further   evidence 


the  author  determined  the  electrical  conductivity  of  both 
samples  after  fractional  neutralisation  with  N/IO 
potassium  hydroxide  solution,  the  method  of  Kohlrausch 
being  employed.  This  method  is  based  upon  the  fact 
that  the  hydrogen-  and  hydroxyl-ions  surpass  all  other 
ions  in  their  velocity  of  migration.  Hence  in  the  neutra- 
lisation process  in  the  case  of  stronger  acids,  the  con- 
ductivity must  fall  to  a  certain  point  owing  to  the 
combination  of  the  hydroxyl-ions  of  the  alkaline  lye 
with  the  hydrogen  ions  of  the  free  acid,  whilst  the  ions  of 
the  neutral  salt  have  a  much  smaller  velocity  of  migration. 
When  the  neutralisation  point  is  reached,  hydroxyl  ions 
are  set  free  on  the  addition  of  more  alkali  solution,  and 
the  conductivity  rises  again.  On  the  other  hand,  in  the 
case  of  weak  acids  the  ions  of  the  neutral  salt  have  an 
influence  owing  to  the  smaller  concentration  of  the  hydrogen 
ions  of  the  acid,  and  the  conductivity  rises  regularly 
from  the  beginning,  whilst  the  neutralisation  point  is 
marked  by  a  sudden  increase.  The  two  samples  of 
abietic  acid  showed,  as  was  anticipated,  a  steady  increase 
in  the  conductivity  values  throughout  the  stages  of 
neutralisation.  In  parallel  experiments  0*302  grm.  of 
the  first  acid  (one  millimol,  i.e.,  1/lOOOth  of  the  molecular 
weight  in  grms.,of  C20H30O2)  and  0-288  grm.  (one  millimol 
of  C19H28O2)  of  the  second  acid  were  tested  in  this  way. 
With  the  first  the  sudden  increase  in  the  conductivity 
took  place  when  10  c.c.  of  the  N/IO  alkali  had  been  added, 
whereas  with  the  second  acid  this  pomt  occurred  after 
the  addition  of  9-5  c.c.  instead  of  10  c.c,  which  it  would 
have  been  if  Mach's  formula  had  been  correct.  The  true 
molecular  weight  and  the  formula  of  this  acid  were  then 
calculated  from  the  difference  (288  :  9-5  =  x :  10),  which 
gave  303,  in  close  agreement  with  the  theoretical  value 
(302)  for  C20H30O2.  In  further  experiments  the  author 
showed  that  abietic  acid  must  be  regarded  as  a  carboxylic 
acid  with  the  formula,  C20H30O2.  (See  also  this  J., 
1903.  12r0  ;    1904,  989.)— C  A.  M. 

(C.)— INDIA-RUBBER,  &0. 
English  Patent. 
Benzine  and  other  volatile  products  which  are  disengaged 
during  the  drying  of  freshly  gummed  fabrics  in  the  rubber 

industry  ;    Process  for  the  recovery  of  the .     A.  E. 

Vincent,    Paris.     Eng.    Pat.    14,896,    June    30,    1906. 
Under  Int.  Conv.,  July  3,  1905. 
See  Fr.  Pat.  361,603  of  1905  ;  this  J.,  1906,  996.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

{Continued  from  page  423.) 

BlackvxMe  bark  ;    Export  of  from  Natal.     Bd.  of 

Trade  J.,  April  25,  1907.  [T.R.] 
In  the  annual  report  of  the  Durban  Chamber  of  Commerce 
it  is  stated  that  the  quantity  of  blackwattle  bark  exported 
from  Natal  in  1906  was  14,756  tons,  of  a  declared  value  of 
£89,856,  compared  with  17,513  tons  in  1905,  of  a  declared 
value  of  £1 02, 666.  Prices  in  1 906  averaged  £6  Os,  8d.  per  ton, 
as  against  £5  17s  3d.  in  1905.  The  decrease  in  the  quantity 
exported  is  explained  by  the  fact  that  many  of  the  old 
plantations  had  been  cut  down,  and  the  young  plantations 
were  not  ready  for  stripping  in  sufiScient  quantity  to  keep 
up  the  supply,  and  by  the  temporary  stoppage  of  transport 
in  some  parts  of  Zululand  during  the  native  disturbances. 

Gelatin    [in   solutions   of   gums,    sugar,    <kc.'\ ;    Nesder'a 

reagent    for    ike    identification    of    .     Vamvakas. 

XXIIL,  page  491. 

United  States  Patents. 

Hides  ;  Machine  for  carrotting .     C.  and  E.  Pichard, 

Paris.     U.S.  Pat.  846,944,  March  12,  1907. 
See  Fr.  Pat.  355,121  of  1905  ;  this  J.,  1906, 1227.— T.  F.  B. 

Proteids  ;   Method  of  treating [for  preparing  adhetivt 

CAjmpounds'].  M.  R.  Isaacs,  Philadelphia,  Pa.  U.S.  Pat. 
845,790,  March  5,  1907. 

A  composition  is  claimed  consisting  of  casein,  100  parts ; 

lime,  from  5  to  20  parts ;    sodium  fluoride,  from  2  to 

12  parts  ;   and  water.— W.  P.  S. 
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Adkfsiir  compound,  giue,  d-r.     M.  R.  Isjincs,  Pliiladelphia, 
Prt.     U.S.   Pat.   845,791,   .March  5,   1907. 

TiiK  romjxisition,  w}»ich  may  be  used  a.^  jilue,  .'size,  or  for 
adhesive  jnirjmso.-;,  consists  of  la.seiii.  100  i>ait.s ;  an 
alkali  solvent,  from  5  to  IT)  jiarts  ;  sodium  silii'iite,  from 
U  to  15  puts  ;   and  s^ulium  Huorido,  from  2  to  !0  part."--. 

-  ^V.  P.  S. 


XV.— MANURES.    &c. 

{Continu<J  from  /iij/e  424.) 

Nitrogenous  ferlUk'ifr-' ;     Mannrinl   experiments   irith   the 

new  .     J.   Solx'lien.     liicdermann's  Zcntr.   Bl.  fiir 

Agrik.,  1907,  36.  149—154. 

In  the  case  of  mustard,  cut  wliilst  in  full  bloom,  basic 
calcium  nitrate  pave  result.s  30  per  cent,  better  tlian 
sodium  nitrate.  Calcium  cyanamide  crippled  the  growtli 
of  the  plant.  With  oats  the  increase  of  yield  with 
calcium  cyanamide  was  about  77  per  cent,  of  that  with  au 
equivalent  amount  of  sodium  nitrate,  whilst  calcium  nitrate 
only  gave  results  superior  to  the  latter  in  the  case  of  sandy 
soil  (p<x)r  in  hme).  For  barley,  .scarcely  any  differenca 
could  lie  detected  between  the  effect  of  sodium  nitrate 
and  calcium  nitrate,  and  still  bettor  results  as  regards 
yield  of  corn  were  obtained  by  using  the  former  in  con- 
junction with  calcium  carbonate.  In  field  trials  with 
oats  and  barley  on  moorland  soil,  caliium  cyanamide 
proved  un-^atisfactory,  whereas  calcium  nitrate;  and  sodium 
nitrate  gave  almost  identical  results,  the  former  being 
superior  in  one  instance.  In  the  case  of  hay  the  two  were 
about  equal,  but  with  j)otatoes  the  calcium  salt  was 
somewhat  inferior.  In  these  latter  trials,  calcium  cyan- 
amide proved  about  equivalent  to  ammonium  sulphate. 

— C.  S. 

Calcium  cyanamide  ;   Storage  of .     H.  von  Feilitzea. 

Chem.-Zeit.,  1907,  31,  3.S5. 
Tm  nitroeenised  product  j)repared  from  calcium  carbid?, 
calcium  chloride,  and  nitrogen  according  to  the  process  of 
Polzeniu.sz  (this  .T.,  1903.  420)  is  now  used  extonsivcly  as 
a  manure.  The  use  of  this  substance  is  accompanied  by 
some  diaad vantages.  .Some  of  the  calcium  chloride  i:sr,d 
in  its  preparation  remains  in  the  product,  which  is  there- 
fore very  hygrostopic.  The  substance  tends  to  cake 
togfther  into  hard  lumps  and  bursts  the  containing  saclcs. 
Tljerei.'i  also  a  considerable  loss  of  the  nitrogen  as  ammonia, 
this  amounting  to  over  5  per  cent,  of  the  toUil  nitrogen 
in  four  months. — C.  E.  F. 

Ukitkd  SrATE.s  Patent. 

FertQUer  and  procais  of  making  same.     C.   Ellis,  White 

PUin.«,  X.Y.     U.S.  Pat.  847,749,  March  19,  1907. 
A  OKAXLLAR  aW>rbent,  such  a.s  peat,  is  impregnated  with 
a  solution  of  fertilising  materials,  and  is  then  dried  and 
"  mifjcrfici.^lly  waled  "  by  closing  the  surface  pores  with 
an  insoluble  material. — E.  S. 


XVI.-SUGAR.  STARCH,  GUM.  &c. 

(CotUiniud  from  peuje  42C.) 

Rafiwott  /    Splitting  of  into  sucrose  and  d-galaclose. 

CL  Mcaberg.  Z.  \'cr.  deut.  Zuckerind.,  HK)7,  440—453. 
Ik  the  caae  of  m'libif**e  the  opf;n  carbonyl  group  belont's 
to  the  dextrr>Mr  rcHiduc  and  not  to  the  galactose.  It 
therefore  follows  that  in  the  non-reducing  trisaccharide, 
nlBnoee,  the  carbrmvl  grou(iH  of  the  dextrose  and  la-vulose 
reaaduee  arc  mutu-illy  locked  ujj.  HitherU)  raffino.'«e  had 
not  beeo  vplit  up  s^>  as  to  retain  tho  dextrose  and  lajvulose 
raidtiM  in  combinatirm  in  the  j)ro<lu':tH.  The  author 
flnda,  however,  that  cmuUin  readily  efTe<tH  such  a 
cbaose,  but  that  Jicveral  days  arc  ncccHsary  to 
eoin|Hete  the  resfilution  into  g.ilactoHc  on  the  one  hand 
and  surTvte  o«i  the  othfT.  Both  sugarn  have  l»een  isolated 
and  obaracterivd.  The  v-currcnce  of  rafTinosc  in  the 
beet  is  rery  irregular,  and  the  rafiinoec  contents  of  molasses 


may  range  from  traces  up  to  10 — 22  per  cent.  It  is 
suggested  that  the  production  of  raflinose  is  a  pathological 
j)roccss  effected  by  a  reversed  enzyme  action,  bringing 
about  a  condensation  of  the  sucrose  with  galactose  s])lit 
off  from  the  gums.  Industrially  it  may  bo  possible  to 
convert  the  raflino.se  of  beet  molasses,  which  has  very 
little  sweetening  ])ower,  into  sucrose  by  the  action  of  crude 
emulsin  or  almond  meal. — J.  F.  1^. 

Raffinose ;     Ddeeiion    of    small    quantities    of .     C. 

Neubcrg    and    F.    Marx.     Z.    Ver.    dout.    Zucker-ind., 
1907,  453—450. 

The  observation  that  rafTinosc  is  split  \ip  by  the  action 
of  emulsin  whilst  sucrose  is  absolutely  imattacked  affords 
a  test  by  which  small  quantities  of  rafhnose  can  be  detected 
by  tho  production  of  a  cupric-reduciug  sugar.  Naturally 
tho  presence  of  reducing  sugars  in  the  sample  prevents 
the  apjilication  of  this  test,  as  does  also  the  presence  of 
glucosides,  itc,  which  are  attacked  by  emulsin.  In 
performing  tlie  test.  1  c.c.  of  the  sugar  solution  is  digested 
with  a  small  quantity  of  emulsin  in  presence  of  toluene 
at  a  temperature  of  38°  C.  for  forty-eight  hours,  and  the 
solution  is  then  tested  with  Fehling's  solution.  One 
part  of  raffinose  can  be  detected  in  admixture  with  250 
I)arts  of  sucrose.  The  purity  of  tho  emulsin  employed 
must  bo  carefully  controlled  by  blank  experiments,  since 
some  samples  will  produce  substances  when  merely 
digested  with  water.  The  test-mixture  should  not  show 
any  appreciable  degree  of  alkalinity  towards  phenol- 
phthalcin.— J.  F.  B. 


for  the  reduction  of  sugars. 
Z.  VcT.  deut.  Zucker-inJ., 


Calcium  ;   Use  of  metallic 

(\  Neubera  and  F.  Marx. 
1907,   450—401. 

The  use  of  metallic  calcium  or  calcium  amalgam  for  the 
reduction  of  sugars  has  an  advantage  over  that  of  sodium 
amalgam,  because  the  elimination  of  the  hydroxide  pro- 
duced is  easily  effected  by  the  simultaneous  passage  of 
a  current  of  carbon  dioxide  through  the  solution.  Metallic 
calcium  is  best  employed  in  the  form  of  turnings  from 
the  commercial  rods  ;  calcium  amalgam  can  be  prepared 
from  the  powdered  calcium  by  dissolving  it  in  mercury  in 
a  mortar  previously  heated  to  100°  C  By  means  of  these 
reducing  agents  the  authors  have  prepared  sorbitol  from 
dextrose,  dulcitol  from  galactose,  glucosamine  from 
dextrose-oxime.  and  a  new  alcohol,  laclobiotitol,  C12H24OU, 
from  milk  sugar.  This  alcohol  is  crystalline,  but  has  no 
definite  melting  point ;  it  is  hydrolysed  by  acids  with 
the  production  of  galactose  and  sorbitol. — J.  F.  B. 

Gelatin    [in    solutions    of   gums,    sugar,    tt-c]  ;     Nessler's 

reaqenl    for    the    identification    of .     Vamvakas. 

XXIII.,  page  491. 

United  St.xtes  Patents. 

Sugar  juices  ;  Process  of  purifying]  and  concentrating . 

J.    A.     Besson,     Caen,     France.       U.S.    Pat.    840,543, 

March  12,  1907. 
See  Addition  of  Feb.  19,  1903,  to  Fr.  Pat.  308,384  ;    this  J., 
1904,  554.— T.  F.  B. 

Beetroot,  diC.,;    Process  for  the  treatment  of .    C.  Steffen, 

Vienna.     U.S.  Pat.  847,120,  March  12,  1900. 

See  Fr.  Pat.  348,494  of  1904  ;  this  J.,  1905,  507.— T.  F.  B. 

Starch  ;  Process  of  treating .     F.  Drittler,  Rutherford, 

N.J.,  Assignor  to  The  Arabol  Manufacturing  Co.,  New 
York.     U.S.  Pats.  847,058  and  847,98.5,  March  19,  1907. 

See  Kng.  I'at.  7705  of  1905  ;    this  J.,  1900,  001.— T.  F.  B. 

German  Patent.s. 

BeH  slices  or  hagasse  ;  Process  for  the  continuous  diffusion 
of .     H.  Steckhan.     Ger.  Pat.  170,307,  Nov.  5,  100.3. 

The  juice  coming  from  one  of  the  cells  of  a  diffusion  battery 
(e.g.,  No.  8)  is  divided  into  two  j)ortionH,  of  wliich  one  is 
passed  to  tho  measuring  vessel  or  to  the  saturation 
apparatus,  whilst  the  other  is  introdu(red  into  a  cell  (No.  9) 
freshly  charged  with  beet  slices. — A.  S. 


May  15,  1907. 


cl.  XVII.— brewing,  wines,  spirits,  &c. 
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Diffusion  baiter y  ;  Method  of  heating  a .     0.  Koehler. 

Ger.   Tat.    17L197,   Feb.    17,   1905. 

Ix  order  to  keep  the  first  clifTusion  cell  at  a  uniform  high 
temperature,  the  juice  used  for  the  diffusion  is  passed 
through  more  than  two  juice-warmers  hi  succession  before 
being  admitted  from  below  to  the  cell  contaming  fresh 
beet  slices  ;  the  juice  is  afterwards  passed  to  the  measui'ing 
vessel.  Whilst  the  diffusion  is  x^roceeding  in  the  cell 
freshly  charged  with  beet  slices,  the  other  cells  containing 
material  which  has  already  been  treated  with  juice,  are 
heated  by  hot  air  or  superheated  steam. — A.  S. 

Sugar  juice  from  fresh  or  dried  beet  slices  or  sugar-cane  chips, 

cfcc.  ;  Proccsd  for  obtaining .     H.  Miiller.     Ger.  Pat. 

168,634,  March  1,  1905. 

The  juice  is  extracted  from  the  raw  material  (beet  slices, 
&c.)  under  diminished  pressure,  in  a  vessel  connected  to 
an  air-pump,  and  having  in  its  lower  part  a  system  of 
vertical  heating  tubes,  covered  by  a  perforated  plate. 
Steam  is  supplied  to  the  lower  compartment  of  the  vessel, 
containing  the  heating  tubes,  and  the  juice  passes  up 
through  the  tubes  into  the  upper  compartment,  wherein 
the  extraction  of  the  sugar  is  effected.  It  is  stated  that 
the  juice  is  obtained  in  a  shorter  time,  and  of  a  higher 
degree  of  concentration  than  by  the  usual  method. — A.  S. 

Evaporator  especialbj  intended  for  use  in  the  sugar  industry. 
R.  Thonke.     Ger.  Pat,  174,167,  Nov.  1,  1903. 


The  evaporator  is  provided  with  several  heating  chambers, 
b,  of  the  form  showTi  in  the  figure.  The  outer  walls,  o,  of 
the  heating  chamber  are  protected  from  the  action  of  the 
heating  agent  (steam)  by  a  layer,  m,  of  non-heat-conducting 
material  or  the  like,  and  the  heating  chamber  itself  projects 
above  the  level  of  the  liquid  in  the  evaporator,  so  that  the 
liquid  issuing  from  the  heating  tubes,  a,  is  freed  from 
steam  bubbles  in  falling. — A.  S. 

Liquoring  process  for  sugar  by  the   use   of  a   centrifugal 

apparatus   unth  two   concentric   perforated  drums.        A. 

Wernicke.    Maschinenbau    A.-G.     Ger.    Pat.     170,297, 

Dec.  8,  1904. 

The  two  concentric  perforated  drums  of  the  centrifugal 

machine  are  both  charged  with  sugar,  but  the  liquoring 

agent  (steam,  water,  or  thin  juice)  is  only  admitted  to  the 

inner  drum. — A.  S. 

Adhesive  from  ghiten  ;  Process  for  tlie  preparation  of  an 
.     E.  Donath.     Ger.  Pat.  172,610,  March  8,  1905. 

For  the  prejiaration  of  an  adhesive  from  gluten,  the  latter 
is  dried,  j)0v,dercd,  and  submitted  to  a  ])reliminary  treat- 
ment, in  the  cold,  with  gaseous  sulphur  dioxide  for  about 
10  minutes. — A.  S. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

(Continued  from  page  428.) 

Brewing  industry  of  India.     Bd.  of  Trade  J.,  April  25, 

1907.     [T.R.] 
The  quantity  of  beer  brewed  in  India  in  1905  amounted 
to  5,994,955  galls.,  of  which  45  per  cent,  was  bought  by  the 
Army  Commissariat.     There   are   27  breweries,  of  which 


one  at  Delhi  did  not  work.  Twenty-one  are  private 
property  and  six  are  owned  by  five  joint-stock  companies 
with  nominal  capital  of  Rs.  24,80,000,  of  which 
Rs.  23,89,1 10  wns  paid  up  at  the  end  of  1905-06.  Twelve 
of  the  breweries  are  situated  at  stations  in  the  Himalayas 
from  Murree  to  Darjeeling,  and  much  of  the  beer  is  brewed 
there.  A  large  quantity  is  also  brewed  at  Lueknow, 
Rawalpindi,  Poona,  Bangalore,  Jubbulpore,  at  and  near 
Ootacamund,  and  at  Quetta  and  Mandalay.  More  than 
one-third  of  the  whole  production  is  brewed  in  the  Punjab. 
The  beer  brewed  in  Indian  breweries  is  sold  for  the  most 
part  at  prices  varying  from  12  annas  to  one  rupee  a  gallon. 
The  quantity  of  beer  brewed  in  India  and  imported  is  as 
follows  : — 


Year. 


Brewed  in  India, 
galls. 


Year  ended 
31st  March. 


Imported, 
galls. 


1901 
1902 
1903 
1904 
1905 


5,554,453 
6,474,800 
6,067,041 
6,219,761 
5,i)'.)4,955 


1901-02 
1902-03 
1903-04 
1904-05 
1905-00 


3,673,852 
3,820,938 
4,062,016 
4,607,530 
5,002,443 


Alcoholic  fermentation ;  Influence  of  manganese  salts  on 

.     E.    Kayser  and   H.   Marchand.     C!ompt.   rend., 

1907,  144,  714—716. 

Yeast  grown  for  several  generations  in  a  medium  con- 
taining manganese  salts  acquires  an  increased  attenuating 
power,  which  it  retains  for  some  generations  when  used 
as  a  ferment  under  ordinary  conditions.  The  quantity 
of  alcohol  formed  increases  in  proportion  to  the  amount 
of  manganese  to  which  the  yeast  has  been  habituated,  the 
volatile  acids  and  glycerol  being  diminished.  The  authors 
consider  that  yeasts  treated  in  this  manner  can  be  advan- 
tageously employed  for  the  more  complete  fermentation 
of  highly  saccharine  grajje-juice,  to  furnish  wines  better 
able  to  resist  antagonistic  organisms  ;  and  that  in  brewing 
it  will  be  possible  by  the  same  means  to  vary  the  attenua- 
tive  power  of  the  same  race  of  yeast,  according  to  the  time 
of  vear  and  the  class  of  beer  to  be  produced.  (See  also 
thisJ.,  1907,  427.)— C.S. 

Beer  wort  ;  Decrease  of  the  attenuability  of .     F.  Cemy. 

Oesterr.  Brauer  u.  Hopfenz.,  1907  ;    Z.  ges.  Brauw.,  1907, 
30,  173—176. 

The  maximum  degree  of  attenuation  which  can  be  attained 
in  a  beer  wort  by  a  particular  veast  may  be  termed  the 
"attenuability""  of"  the  wort  for  that  yeast.  A 
process  for  the  reduction  of  attenuability,  called 
the  "  spring "  mashing  process,  was  recommended 
by  Windisch  in  1904  (see  this  J.,  1904,  198),  with 
the  object  of  increasing  the  palate-fulness  of  the 
beer.  The  author  shows  that  the  adoption  of  this 
process,  indeed,  affords  a  ready  means  for  reducing  the 
attenuability  of  the  worts  by  as  much  as  10  per  cent. 
This  reduction  results  in  improved  quality,  in  most  cases, 
of  beers  brewed  from  pale,  highly  diastatic  malts,  but  in 
the  case  of  dark  malts  of  low  diastatic  power,  the  decrease 
of  attenuability  was  accompanied  by  a  serious  falling-off 
in  the  quality  of  the  beer.  A  modified  restriction  of 
attenuability, 'amounting  to  3—6  jwr  cent,  as  compared 
with  the  ordinary  two-mash  decoction  process,  was 
obtained  by  reserving  larger  proportions  of  mash  in  the 
decoction-copper,  and  increasing  the  temperatures  in  the 
mash  tun  at  the  various  stages,  as  well  as  the  rapidity 
with  which  these  temperatures  were  attained.  The 
author  concludes,  however,  that  the  power  of  modifying 
the  composition  of  the  wort  in  the  direction  of  reduced 
attenuabilitv  should  be  used  with  great  caution,  and 
only  after  "full  investigation  to  ascertain  whether  the 
result  is  suitable  to  the  class  of  malt  employed,  and  to  the 
local  conditions  of  fermentation.  A  simple  reduction 
in  the  degree  of  attenuability  is  not  in  itself  a  guarantee 
of  greater  palate-fulness  or  head-retaining  qualities,  and 
may,  indeed,  lead  to  a  lowering  of  the  quality  and  stability 
of  the  beer.— J.  F.  B. 
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Fuael  oii  ;  Conditions  of  production  o/ ,  and  their  con- 
nection icith  thf  albumin  sytUhe^is  of  the  yeast.  F.  Elirlich. 
Ber..  liX17,  40.  1027—1047. 
I.\  a  pn^vioa-*  pai>t>r  (this  J.,  11K>5.  GS3)  it  was  shown  that 
/-loiK'iiio  and  «I-Lsoloucine  are  convertoil  by  yeivst  ihirins 
the  prcK'ftis  of  alcoholic  fcnucntatioii  into  i-  and  rf-amju 
alcohoLj  ivsipectivcly.  These  and  other  higher  alcohols 
are  the  unassiiuilated  residues  from  tho  synthesis  of 
albuminoids  by  the  yeast  from  the  amino-acids.  Tho 
ammonia  which  constitutes  the  nitrogenous  residue  of 
these  acids  can  never  lie  detected  as  such  in  the  liquids  ; 
it  must,  therefore,  be  converted,  in  proportion  as  it  is 
split  off.  Into  insoluble  nitrogenous  yeast-substance,  whilst 
the  higher  alcohols  are  excreted  in  equivalent  quantities. 
In  the  ordinary  fermentation  of  pure  sugar  by  yea.st.  the 
percentage  of  fusel  oil,  calculated  on  the  total  yield  of 
alcohol,  varies  from  0-4  to  0-7  per  cent.  A  yeast  poor  in 
nitrogsn  takes  a  longer  time  to  ferment  a  given  quantity 
of  sugar,  and  produces  a  larger  quantity  of  fusel  oil  than 
a  yeast  rich  in  nitrogen,  with  a  higher  fermentative  power. 
\Vhen  leucine  is  added  to  the  sugar  solution,  the  quantity 
of  fusel  oil  produced,  may  rise  to  3  per  cent,  under  similar 
conditions.  The  highest  proportion  of  fusel  oil  is 
obtained  when  a  relatiTcly  small  quantity  of  yeast  is 
caused  to  act  on  a  large  quantity  of  sugar,  proportions  of 
1  :  5  being  very  favourable  to  the  production  of  fusel  oil. 
On  the  otner  hand,  when  fermentation  is  effected  rapidly, 
with  a  large  quantity  of  yeast  rich  in  zymase,  the  decom- 
poeition  of  the  leucine  present,  is  relatively  small.  In 
industrial  fermentations  the  composition  of  the  fusel  oils 
varies  according  to  the  nattire  of  the  amino-acid  con- 
stituents of  the  worts.  Fusel  oU  is  also  produced  from 
amino-acids  excreted  by  the  yeast,  but  this  factor  only 
comes  into  play  to  any  serious  extent  when,  in  consequence 
of  deficient  nitrogenous  nutrition,  high  tenn^erature,  or 
other  unfavourable  conditions,  a  partial  autolysis  of  the 
older  yeast  cells  takes  pltice  to  afford  nutrition  to  the 
vounger  ones.  The  highest  yields  of  fusel  oil  are  obtained 
bv  the  fermentation  of  pure  sugar  by  yeast  poor  in  nitrogen, 
with  or  without  the  addition  of  leucine.  The  presence  of 
other  nitrogenous  substances,  as  in  natural  worts,  decreases 
the  production  of  fusel  oil.  The  production  of  fusel  oil 
ia  decreaeed  almost  to  nothing,  even  in  presence  of  leucine, 
if  a  .sufficient  quantity  of  some  other  readily  assimilable 
nitrogenous  compound  be  added,  especially  if  that  com- 
pound be  readily  susceptible  to  hydrolysis.  Asparagine 
and  particularly  ammonium  carbonate  can  be  used  to 
sappress  the  production  of  the  higher  alcohols.  The 
yield  can  be  increased  by  the  addition  of  crude  leucine 
prepared  bv  the  evaporation  of  the  products  of  the  hydro- 
lysis of  albumin  by  acids,  but  it  is  decreased  if  these 
hydrolytic  product*  be  added  direct  without  evaporation. 
The  synthesis  of  albumin  from  its  amino-acid  decom- 
position products  does  not  take  place  by  simple  conden- 
Mktion,  a<i  in  Fischer's  synthesis  of  polypeptides,  but 
involves  a  complete  degradation  of  the  nitrogenous  residue 
into  ammonia,  with  an  elimination  of  the  non-nitrogenous 
portion  comparatively  unchanged.  The  "  alcoholic  fer- 
mentation oi  the  amino-acids  "  would  appear  to  be  an 
important  freneral  biological  phenomenon  accompanying 
the  B\-nthe«is  of  albumin.  Its  Ijearing  on  the  production 
of  odorou.H  principles  in  plants  is  illustrated  by  the  fact 
that  the  author  htm  obtained  'i-hydroxyphenylethyl 
alcohol  by  ferm»,-ntation  in  presence  of  tyrosine,  phenyl- 
ethyl  alcohol  aimilarly  from  phenyl-alanine,  and  benzyl 
alcohol  and  beozaldehyde  from  pbenylaminoacetic  acid. 

—J.  F.  B. 

Wine  analytis  '  DeUrminatifm  of  sucrose,  reducing  sugars, 

and  dertrin  in .     H.   Pellet.     Bull.    Assoc.   Qiim. 

fiacr.  et  r>i«t..  1907,  24,  121.V- 121.'">. 

Is  the  method  of  wine  analysis  a^lopted  by  the  Permanent 
Technical  CommiMion  (France),  tho  sample  is  treated 
wHh  sodinm  bicarU/nate.  then  with  ba«ic  lea<l  a^^etate 
•oiution,  and  liltere<J.  llie  filtrate  i^  a^rain  treated  with 
•  Irttle  sodium  bi<^arUmate  and  again  filtered.  If  this 
•econd  filtrate  is  not  sufficiently  decolorised,  it  is  treated 
with  a  little  animal  char<  oal.  'JTie  reducing  sugar  is  then 
detfrmine*]  with  Fehling's  solutir/n.  'Jhe  author  objects 
to    thii    jiTOcess    on    the    grounris   that  the    method    of 


clarification  renders  it  impossible  for  different  workers 
to  obtain  comparable  results,  and  that  basic  lead  acetate 
is  an  unsuitable  clarifying  agent  for  liquids  containing 
reducing  sugars.  He  recommends  the  following  process  : — 
Jieducing  sugars. — The  sample  (unclarified)  is  heated  on 
the  water-bath  (see  this  J.,  1906,  1122)  with  Fehling's 
solution  (or  preferably  with  Violette's  solution),  the  pre- 
cipitate being  filtered  off,  washed,  ignited,  and  weighed 
as  cupric  oxide.  The  amount  of  the  sample  taken  for 
analysis  should  bo  sufficient  to  reduce  about  half  the 
copper  in  the  quantity  of  Fehling's  solution  employed  ; 
the  whole  should  be  diluted  with  water  to  twice  the  volume 
of  the  Fehling's  solution.  Sucrose. — The  sample  (100  c.c.) 
is  heated  for  five  minutes  (or  longer,  in  the  case  of  wines 
containing  a  considerable  amount  of  sucrose)  on  a  boiling 
water-bath,  with  2-5  c.c.  of  10  per  cent,  hydrochloric  acid. 
The  difference  between  the  reducing  sugar-contents  of  the 
sample  before  and  after  inversion,  represents  the  amount 
of  reducing  sugar  corresponding  to  the  sucrose.  Dextrin. — 
To  a  laiown  volume  of  the  sample  an  equal  volume  of 
8  jjcr  cent,  sulphuric  acid  is  added,  the  mixture  being 
heated  on  a  boiling  water-bath  for  2 — 3  hours  ;  the  flask 
in  which  the  mixture  is  heated  should  be  provided  with 
a  reflux  tube.  The  reducing  sugar  content  is  then  deter- 
mined ;  the  difference  between  this  amount  and  the 
reducing  sugar  content  of  the  sample  after  inversion  with 
hydrochloric  acid,  represents  the  amount  of  reducing 
sugar  corresponding  to  the  dextrin.  For  polarimetric 
examination  of  wine,  the  author  recommends  decolorisa- 
tion  of  the  sample  with  calcium  or  sodium  hypochlorite. 

— L.  E. 

English  Patents. 

Malting  apparatus  [stirring  drum].  W.  Jordan,  London. 
From  International  Malt  Machine  Co.,  New  York. 
Eng.  Pat.  12,898,  Sept.  4,  1906. 

The  apparatus  consists  of  a  number  of  malting  floors 
placed  side  by  side  on  the  same  level,  each  floor  being 
provided  with  guide-beams  at  the  side.  A  travelling 
carriage  is  mounted  on  these  beams,  the  carriage  carrying 
a  hose-reel  and  a  stirring  drum,  the  latter  being  fitted  with 
reversible  buckets.  The  reel  carries  a  length  of  hose,  one 
end  of  which  is  in  connection  with  the  hollow  shaft  of  the 
drum,  and  the  other  with  a  stand-pipe,  so  that  hot  or  cold 
fluid  may  be  applied  to  the  malt  tlirough  outlets  in  tho 
shaft  of  the  drum.  The  stirring  buckets  are  automati- 
cally reversed  as  the  carriage  reaches  each  end  of  the 
floor,  means  being  also  provided  for  operating  the  carriage 
backwards  and  forwards.  The  carriage  may  be  raised 
and  transported  from  one  floor  to  another.- — W.  P.  S. 

Yeast"    Manufacture   of   a  food   or   stimulant   for . 

R.  Paul,  Ipswich,  and  J.  S.  Remington,  Grangc-over- 
Sands,  Lanes.     Eng.  Pat.  28,695,  Dec.  15,  1906. 

The  process  consists  in  heating  the  germ  of  an  unmalted 
grain,  such  as  wheat,  barley,  rj'c,  oats,  maize,  rice,  wild 
rice,  buckwheat,  sunflower,  &c.,  with  about  three  times 
its  weight  of  water  to  a  temperature  of  from  110°  to 
160°  C,  the  operation  being  carried  out  in  an  autoclave. 
The  liquid  portion  is  then  filtered  off,  and  evaporated 
until  its  specific  gravity  is  35°  Tw.  In  applying  this  yeast 
food  in  brewing,  about  1  kilo,  is  added,  together  with 
every  20  kilos,  of  yeast,  to  the  fermenting  vat. — W.  P.  S. 
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{Continued  from  page  429.) 
(4.)— FOODS. 

United  States  Patent. 

Butter -milk    suhstitute ;     Process    of    preparing    a    . 

A.  Sauer,  Zwingenberg,  Germany.     U.S.  Pat.  846,697, 

March   12,   HKJ7. 
A  MIXTDRE,  consisting  of  200  jjarts  of  skihimcd  milk  and 
'20  parts  of  full  milk,  is  pasteurised  at  a   temperature  of 
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176°  F.  ;  after  cooling  to  a  temperature  of  from  77°  to 
86°  F.,  the  mixture  is  subjected  to  the  action  of  6-6  parts 
of  a  culture  of  bacteria  for  developing  lactic  acid  and 
aroma.  When  the  acidity  of  the  mixture  reaches  "  3'5  to 
3'6,"  the  temperature  is  lowered  rapidly  to  57°  F.,  and  the 
acidification   allowed  to   proceed. — W.  P.  S. 

(5.)— SANITATION;    WATER  PURIFICATION. 

Sewage  debris  in  contact  beds  ;    Disposition  and  analysis 
of .     W.  J.  Dibdin.     Analyst,  1907,  32,  108— 115. 

Analyses  are  given  of  two  series  of  samples  of  the  deposit 
on  slate  bacteriological  beds,  one  from  those  at  Devizes 
and  the  other  from  those  at  High  Wycombe.  The 
Devizes  sewage  is  of  an  exceptionally  foul  character, 
whilst  that  of  High  Wycombe  is  probably  the  weakest 
in  England.  In  each  case,  the  deposits  were  free  from 
offensive  odour  and,  when  "  weathered."  became  friable 
and  odourless.  The  results  obtained  show  that  it  is 
important,  in  collecting  a  mass  of  the  deposit,  to  differen- 
tiate between  the  respective  layers  of  the  deposit. 
For  instance,  the  surface  layer  from  Devizes  contained 
10-8  per  cent,  of  nitrogen,  calciilated  on  the  dry  organic 
matter,  which  would  indicate  that  the  deposit  was  more 
foul  than  faeces,  according  to  the  limits  laid  down  by  the 
late  Sir  E.  Frankland.  The  average  amount  of  nitrogen 
for  the  middle  and  bottom  layers  was  5'17  per  cent. 
Again,  the  ratios  of  nitrogen  to  carbon  in  the  Devizes 
samples  were  from  1  :  3'4  to  1  :  64,  the  first  ratio  thus 
indicating  a  more  highly  nitrogenous  substance  than  the 
strongest  sewage.  The  high  nitrogen  values  are  due  to 
the  enormous  numbers  of  living  organisms  of  various  types, 
including  worms,  &c.,  the  nitrogen  value  being,  therefore, 
unreliable  when  taken  alone.  The  carbon  ratios  in 
samples  of  "  weathered  "  deposit  were  from  8-5  to  13-0, 
as  against  Frankland's  figures,  8-8  to  9-6,  for  unpolluted 
mud,  showing  the  high  degi-ee  of  purification  effected. 
The  bacteriological  examination  of  the  deposits  brought 
to  light  the  fact  that,  instead  of  the  few  millions  of  bacteria 
j.er  grm.  supposed  formerly  to  be  present  in  sewage  mud, 
the  total  number  is  far  greater  ;  in  the  Devizes  deposit, 
the  number  varied  from  725  millions  in  the  surface  layer 
to  240  millions  in  the  bottom  layer,  whilst  in  the  case  of 
the  High  Wycombe  deposits,  the  surface  layer  contained 
160  millions,  and  the  bottom  laver  50  millions  per  grm. 

— W.  P.  S. 

Water  ;   Separation  of  manganese  from  drinking  ,  by 

means  of  aluminium  silicate.     R.   Gans.     Chem.-Zeit., 
1907,  31,  355—356. 

It  is  found  that  manganese  can  be  removed  from  water 
by  filtration  through  a  layer  of  granular  aluminium 
silicate  prepared  by  fusing  clay  with  an  alkali  carbonate, 
and  adding  to  the  molten  mass  sufficient  quartz  to  combine 
with  almost  the  whole  of  the  alkali.  x\fter  extracting 
the  mass  with  water,  the  silicate  is  obtained  in  a  granular 
or  flaky  form.  When  foul,  the  filtering  layer  may  be 
cleansed  by  washing  with  calcium  chloride  or  calcium- 
sodium  chloride  solution,  the  active  properties  of  the 
silicate  being  thus  regenerated. — W.  P.  S. 

English  Patents. 

Clinkers  and  other  materials  used  for  filtering  sewage  and 

other   impure   liquids ;    Apparatus   for   washing   . 

J.   Hughes,   Hampton,  Middlesex.     Eng.   Pat.    13,265, 
June  8,  1906. 

The  dirty  material,  such  as  clinkers  which  have  been 
used  for  filtering  sewage,  is  fed  into  the  larger  end  of  a 
horizontal  drum,  preferably  of  the  form  of  a  polygonal 
pyramid.  The  drum  is  rotated  by  suitable  means  and  is 
provided  with  internal  blades  so  that  the  material  is 
propelled  towards  the  smaller  end  of  the  drum,  where  it 
is  discharged.  During  its  passage  through  the  drum, 
the  material  is  washed  by  a  stieam  of  water  introduced 
at  the  smaller  end,  and  perforations  are  provided  at  the 
larMr  end  of  the  drum,  through  which  the  dirty  water 
and  particles  of  solid  matter  removed  from  the  clinker 
are  discharged.  Below  the  drum  is  situated  a  tank  fitted 
with  a  sludge-valve  and  an  overflow  for  the  water. 

— W.  P.  S. 


Manufacture  [Filtering  material]  for  use  in  the  purification 
of  water  and  other  liquids.  F.  Candy,  London.  Eng. 
Pat.  16,890,  July  26,  1906. 

The  material  is  prepared  by  stirring  pieces  of  moist 
"  basalt  scum  "  or  "  basaltic  lava  "  in  coal-dust  or  ordinary 
sawdust ;  the  pieces  thus  coated  are  next  heated  in  closed 
retorts  to  a  bright  red  heat  until  gases  cease  to  bo  given 
off,  and  are  then  suddenly  cooled  by  the  aid  of  a  jet  of 
water,  <tc.  If  tar,  oil,  or  a  saccharine  solution  be  used  for 
coating  the  lava,  the  latter  must  be  previously  washed 
and  dried.  It  is  preferable  to  emploj'  a  mineral  containing 
not  more  than  10  per  cent,  of  lime  or  alkalis.  The  product, 
termed  "  oxidium,"  is  suitable  for  use  in  filter-beds. 

— W.  P.  S. 

Water  ;  Apparatus  for  purifying .     F.  W.  Diinkelberg, 

Wiesbaden,  Germany.     Eng.  Pat.  18,806,  Aug.  22,  1906. 

See  Ger.  Pat.  165,414  of  1904  ;  this  J.,  1906,  492.— T.  F.  B. 

Water-piirifying  apparatus.     J.   J.    Kriie;er,   Copenhagen. 
Eng.  Pat.  2166,  Jan.  28,  1907. 

The  water-measuring  device,  as,  for  instance,  a  tilting 
bowl,  is  mounted  on  an  axis  which  is  extended  on  either 
side  of  the  water  tank.  The  vessels  containing  the 
chemicals  used  for  purifying  the  water  are  placed  in  such 
positions  that  the  extended  shaft  passes  through  them, 
and  eccentrics  fitted  on  the  shaft  actuate  valves,  which 
allow  definite  quantities  of  the  chemicals  to  flow  out,  the 
shaft  itself  being  worked  by  the  oscillations  of  the  tilting 
bowl.  The  outlets  of  the  water  tank  and  chemical  tanks 
discharge  into  a  common  channel.  (See  also  Eng.  Pat. 
24,435  of  1905  ;   this  J.,  1906,  333.)— W.  P.  S. 

United  States  Patents. 

Distilling)  [waterl ;  Apparatiui  for .     J.  F.  Wittemann, 

Brooklyn,   N.Y.,   Assignor  to   Wittemann   Bros.,   New 
York.     U.S.  Pat.  845,285,  Feb.  26,  1907. 


^^^^ 


The  apparatus  consists  of  a  boiler,  B,  an  annular  coil 
condenser,  E,  and  a  heating  pan.  A,  arranged  as  showTi 
in  the  figure.  Cold  water  enters  by  the  pipe,  c^,  and 
passes  tlu-ough  the  annular  space  of  the  coil,  E,  where  it 
serves  to  condense  the  vapour  and  becomes  warm.  From 
the  upper  end  of  the  coil,  the  warm  water  rises  by  the 
pipe,  c^,  into  the  heating-pan.  A,  which  is  provided   with 
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an  overflow.  ?'.  a  gauge,  b-,  and  a  return  main,  /.  by  which 
boiling  water  Hows  from  A  to  B.  Stoani  from  the  pipe,  (J, 
passes  through  the  coils,  f.  in  the  boiler.  B,  and  then  passes 
through  the\>oil.  6»,  in  the  pan,  A.  The  exhaust  steam 
escaiies  bv  the  i>ijH\  g-,  to  the  waste-pipe.  t*.  The  water 
is  boiled  in  the  pan.  A.  the  dissolved  gases  escajie  through 
the  opening,  n,  and  a  stream  of  boiling  purified  water, 
regulated  by  the  tap,  /',  Hows  into  the  boiler,  B,  where 
it  is  vai>orised.  The  vapour  passes  by  the  pipe,  D.  into 
the  condenser.  E.  from  which  the  condensed  distillate 
flows  into  the  receiver,  D^. — W.  H.  C. 

DUtiUiiig  [unkr];    Method  of .     J.   F.   Wittemann, 

Brooklj-n.  X.Y.,  Assignor  to  Wittemann  Bros.,  New 
York.  '  U.S.  Pat.  845,280,  Feb.  iHi,  1907. 
The  claim  is  for  the  process  of  continuously  distilling 
water  carried  out  in  the  apparatus  described  in  the  pre- 
ceding abstract.  The  water,  first  heated  by  its  passage 
through  the  condenser,  is  boiled  in  the  vessel.  A,  and  the 
dissolved  gaseous  impurities  expelled,  along  with  any 
gaseous  decomposition  products  formed,  during  the 
boiling,  from  organic  matter  dissolved  in  the  water.  The 
puritication  may  be  assisted  by  blowing  air  into  the  water 
during  the  boiling.  The  boiling  purified  water  is  then 
distilled  in  the  boiler,  B.— W.  H.  C. 


XIX.— PAPER,   PASTEBOARD,   &c. 

(Continued  from  page  430.) 
Wood-pulp  paper  tcith  a  satin  face.  A.  Klein.  Monit. 
Papeterie  fran?.  ;  Paper  Making,  1907,  26,  180—181. 
Two  types  of  machine  are  employed  for  making  machine- 
glazed"  jiapers,  viz.,  the  SchaufTelen  and  the  Oechelhauscr. 
In  the  SchaufTelen  machine  the  paper  is  first  partially 
dried  on  one  or  two  ordinary  drying  cylinders  and  is  then 
transferred  to  the  large  glazing  cylinder,  which  may  be 
10  ft.  in  diameter.  The  roll  which  presses  the  paper  on 
to  the  polished  glazing  cylinder  must  be  elastic  and  is 
preferably  made  of  india-rubber  or  of  metal  wound  round 
with  several  layers  of  felt.  The  proportion  of  moisture 
in  the  paper  when  it  is  pressed  against  the  polished  cylinder 
is  of  the  utmost  importance,  and  the  paper  must  be 
perfectly  dry  when  it  leaves  the  cylinder  ;  for  this  reason 
the  pulp  must  not  be  beaten  too  "  wet."  In  the 
Oechelhauser  type  of  machine  the  paper  is  carried  by 
a  felt  direct  from  the  wet-press  to  the  poli.shed  glazing 
cylinder  without  preliminary  drying,  and  must  retain 
sufiicient  moisture  to  enable  it  to  adhere  to  the  felt.  In 
this  ca.se  the  evaporation  to  be  performed  by  the  glazing 
cylinder  is  much  greater  and  the  escaping  steam  "lifts" 
the  fibre?,  giving  the  paper  a  spongy  texture  ;  for  this 
reason  the  pulp  is  generally  beaten  "  wetter "  than 
with  the  other  type  of  machine. — J.  F.  B. 

Paper  •   Fret  acid  in .     L.  Kollmann.     Papier-Zeit., 

1907,  32,  1100. 
Thb  author  considers  that  the  presence  of  free  acid  in 
f»aper  as  the  result  of  the  manufacturing  operations  is 
{ira<^tically  impossible,  and  that  in  the  few  cases  where 
acid  is  found,  it  has  been  produced  by  secondary  decom- 
position of  chlorides  by  the  alum  in  the  paper,  during 
jrtorage.  When  a<id  is  present  it  causes  a  rapid  deteriora- 
tion of  the  colour,  strength,  and  sizing.  Since  the  acid, 
when  prenent,  is  nearly  always  hydrochloric  acid,  it  is  a 
miHtake  to  digest  the  paper  with  hot  water  when  carrying 
out  the  tcit.  100 — 2fK)  nt{.  cm.  of  the  paper  are  t.jrn  to 
fhreds  and  treated  with  75  c.c.  of  waU;r  at  the  ordinary 
temjicraturc  for  one  or  two  hourn,  with  frequent  stirring. 
Pajjer  containing  acid  retains  the  a^:id  very  firmly  against 
washing,  and  the  titration  must  therefore  be  made  in 
f«Te*«encc  of  the  pajK-r.  The  mi.vture  is  titrated  with 
A'/ 10  potas'fium  hydroxide  solution  in  presence  of  Congo 
r»-d.  A  very  small  rpiantity  of  indu  aUir  should  be  used, 
and  the  neutral  jxtint  should  U;  compared  with  the  colour 
of  a  blank  experiment.  Aminoazotx-nzenc  can  also  be 
u>»ed  as  an  indicator,  but  methyl  orange  and  violet  are  too 
Mmsitive  to  aluminium  suljjhate,  which,  however,  has  no 
appreciable  effect  on  Congo  red  when  the  above  quantities 
are  employed. — J.  F.  B. 


Pulp  and  paper  mill  effluents.  II.  J.  H.  Vogel.  Papier- 
Zeit.,  1907,  32,  9(il— 9G2,  1010—1012,  1054.  1098— 
1099.     (See  also  this  J.,  190G,  555.) 

Whex  once  a  mill  has  begun  to  discharge  effluents,  even 
if  reasonably  jiure,  into  a  stream,  there  is  a  tendency  for 
landowners  below  the  mill  to  throw  the  responsibility  of 
keeping  the  beil  of  the  stream  clean  upon  the  pajx;r  mill 
and  to  discontinue  their  previous  periodical  cleaning 
ojwrations.  As  a  consequence  of  this  neglect,  the  mud 
which  accumulates  becomes  full  of  living  organisms,  whoso 
movements  so  change  its  consistency  that  it  cannot  bo 
dug  out  with  spades,  and  a  swamp  is  formed.  In  such 
cases  and  in  cases  of  the  destruction  of  crops  by  floods 
the  mevitablc  presence  of  j^aper  fibres  in  the  deposits  is 
often  suflicient  to  decide  a  case  against  the  paper  mill 
without  further  inquiry  into  the  efficiency  of  the  purifica- 
tion of  the  effluents.  The  organic  matters  in  the  effluents 
from  sulphite  wood  pulp  mills  afford  nutriment  to  enormous 
quantities  of  fungi ;  these  effluents  are,  however,  far  less 
dangerous  to  health  than  the  sewage  which  is  frequently 
discharged  into  the  rivers  without  hindrance.  -The  masses 
of  fungi  serve  as  food  for  aquatic  insects  and  animals, 
which  in  their  turn  provide  food  for  fishes.  In  swift- 
running  rivers  the  fungi  are  swept  away  and  the  only 
trouble  is  the  fouling  of  fishing  nets  and  of  water 
which  is  taken  for  industrial  uses  without  filtration.  In 
small  sluggish  rivers  the  whole  bed  of  the  stream  may 
become  coated  with  the  growth  and  the  fish  driven 
elsewhere  ;  in  such  cases,  too,  sulphuretted  hydrogen 
may  be  developed  by  putrefaction.  The  presence  of 
small  proportions  of  copper  sulphate  has  a  destructive 
action  on  fungi  and  incidentally  also  on  algtc,  but  to  be 
effective  the  copper  must  be  added  to  the  stream  itself. 
This  is  only  possible  when  the  stream  is  both  small  and 
sluggish,  and  since  these  are  the  only  conditions  under 
which  a  serious  nuisance  is  to  be  feared,  experiments  in 
this  direction  might  afford  relief.  The  author  is  con- 
ducting experiments  on  the  purification  of  effluents  from 
a  soda  wood-pulp  mill  by  the  biological  process.  Ilo 
effects  the  removal  of  85  per  cent,  of  the  suspended 
matter  which  remains  in  the  liquid  after  mechanical 
purification  ;  also  a  decrease  of  66  per  cent,  in  colour, 
and  the  elimination  of  at  least  50  per  cent,  of  the  dissolved 
putrescible  (oxidisable)  matter.  Three  septic  tanks  in 
series,  having  a  total  capacity  of  1740  cb.  m.  are  provided 
for  treating  576  cb.  m.  of  effluent  per  day.  The  liquor 
from  these  goes  to  continuous  oxidising  towers  of  864  cb.  m. 
capacity,  in  which  1-5  cb.  m.  of  coke  is  provided  per 
1  cb.  m.  of  liquor.  The  "  self-purification  "of  large  rivers 
into  which  the  sulphite  wood  liquors  are  discharged, 
presents  no  difficulties.  If  the  liquors  contain  large 
proportions  of  free  sulphurous  acid,  the  immediate  neigh- 
bourhood of  the  discharge  is  fatal  to  fish.  In  the  swift- 
flowing  Maine,  the  growth  of  fungi  was  observed  to 
extend  only  300  m.  down  the  stream  ;  in  sluggish  rivers, 
like  the  Spree,  the  aquatic  animals  have  an  equivalent 
effect.  In  small  streams  the  rate  of  the  discharge  must 
be  regulated  to  suit  the  volume  and  velocity  of  the  water 
and,  of  course,  in  all  cases  a  preliminary  removal  of 
suspended  fibres  is  essential. — J.  F.  B. 

Cellobioae  ;    Acetyl  derivatives  of .     E.   R.  v.  Hardt- 

Stremayr.     Monatsh.    Chem.,    1907,   28,   63—72. 

Skkaup  and  Konig  (this  J.,  1901,  740  ;  1902,  144)  obtained 
from  cellulose,  by  heating  it  with  acetic  anhydride  and 
concentrated  sulphuric  acid,  a  crystalline  acetyl  com- 
pound, melting  at  227° — 228°  C,  which  on  saponification 
yielded  a  l)io8e,  cellobiose.  By  the  action  of  hydrochloric 
acid  on  the  acetyl  compound,  an  acctochloro-compound 
was  produced,  from  which,  on  rei)lacing  the  chlorine  by 
acetyl,  a  new  acetyl  compound  was  obtained  of  m.  pt. 
2(X/'  C,  isomeric  with  the  compound  mentioned  above, 
(jleins larger  (Monatsh.  Cliem.,  1905,  1459),  who  prepared 
the  acetochloro-comi)ound  directly  from  cellulose,  was 
unable  to  obtain  a  biosc  from  the  acetyl  comj)Ound  of 
m.  pt.  2W  C.  Subsequently,  Maquenno  and  Goodwin 
(Bull.  Soc.  Chim.,  1904,  31,  854)  obtained  an  acetyl 
compound  melting  at  196"  C.  by  heating  cellobiose  with 
sodium  acetate.  This  compound  was  easily  saponified, 
with  reproduction  of  the  oiose,  and  on  warming  with 
concentrated  sulphuric  acid  was  converted  instantaneously 
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into  the  acetyl  compound  melting  at  228°  C.  The  author 
has  repeated  some  of  the  experiments  mentioned,  and 
finds  that  Geinsperger's  acetate  (m.  pt.  200°  C.)  and 
Maquenne  and  Goodwin's  acetate  (m.  pt.  196°  C.)  are 
identical.  The  true  melting  point  is  198°  C,  and  the 
compound  is  easily  saponified,  with  formation  of  ccllobiosc. 
Attempts  to  convert  the  acetate  melting  at  228°  C.  directly 
into  its  isomeride  melting  at  198°  C.  proved  unsuccessful. 

— A.S. 

Oxycelluloscs  ;   Acctylation  of  some .     E.  R.  v.  Hardt- 

Stremayr.     Monatsh.   Chem.,    1907,   28,   73—78. 

By  treating  different  oxycelluloscs,  prepared  by  the 
action  of  oxidising  agents  on  w^ood,  cotton,  paper,  &c., 
■with  acetic  anhydride  and  sulphuric  acid,  according  to 
the  method  of  Skraup  and  Konig  (this  J.,  1901,  740),  the 
author  obtained  the  same  cellobioseoctoacetate  (m.  pt. 
228°  C.)  as  is  jjroduced  by  the  acctylation  of  cellulose 
(see  preceding  abstract).  The  yields  of  acetyl  compound 
from  the  different  oxycelluloscs  varies,  however.  Pure 
cellulose  yields  about  25  per  cent,  of  acetyl  compound, 
as  also  does  hydralcellulose  (this  J.,  1899,  940).  The 
oxycelluloscs  prepared  by  the  action  of  nitric  acid  and  of 
potassium  chlorate  and  hydrochloric  acid  respectively 
on  cellulose  (this  J.,  1899,  1014;  1901,  739),  yielded 
16  per  cent,  and  10  i>er  cent,  of  acetyl  compound.  Acid 
cellulose  (this  J.,  1899,  940)  yielded  only  7  per  cent,  of 
acetyl  compound.  The  author  concludes  that  oxycellu- 
loscs contain  cellobiose  groups,  but  in  less  quantity  than 
ordinary  cellulose. — A.  S. 

English  Patent. 

Loading  or  filling  substances  for  itse  in  the  manufacture  of 
paper.  A.  Monin,  Lent,  France.  Eng.  Pat.  14,177, 
June  20,  1906. 

SEEFr.  Pat.  366,112  of  1906  ;  this  J.,  1906,  1064.— T.  F.  B, 

United  States  Patent. 

Pulp ';    Production  of  ichite  [paper^  .     A.   Gagedois, 

Don,  France.     U.S.  Pat.  848,361,  March  26,  1907. 

See  Fr.  Pat.  360,158  of  1905  ;  this  J.,  1906,  441.— T.  F.  B. 

French  Patents. 

Nitrocellulose  solutions  ;  Recovery  of  volatile  solvents  con- 
tained in  products  (artificial  silk,   dbc.)  prepared  from 

.     Soc.  pour  la  Fabr.  en  Italic  de  la  Soie  Artif.  par 

le   Proc.    de    Chardonnet.     Fr.    Pat.    371,985,    Feb.    6, 
1906.     v.,  page  468. 

Fibres,   artificial ;    Process  for  the   manufacture  of 

from    nitrated    celbdose.     Kunstfiiden    Ges.m.b.H.     Fr. 
Pat.  371,544,  Nov.  16,  1906.     V.,  page  468. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS.  AND  EXTRACTS. 

{Continued  from  page  434.) 

Ergot ;    Alkaloids  of .     G.   Barger  and  F.   H.   Carr. 

Chem.  Soc.  Trans.,  1907,  91,  337—353. 

The  authors  abandon  the  formula  previously  given  for 
Tanret's  crystalline  ergotinine  (this  J.,  1906,  906),  and  now 
suggest  the  formula,  C35H39O5N5.  The  amorphous 
alkaloid,  ergotoxine,  C35H41U6N5,  is  identical  with 
Kraft's  hydroergotinine  (Arch.  Pharra.,  1906,  244,  336), 
and  the  authors  confirm  Kraft's  statement  that  ergotinine 
is  the  anhydride  of  ergotoxine  (hydroergotinine).  Ergo- 
toxine, which  is  strongly  active  physiologically,  is  con- 
tained in  most  commercial  specimens  of  ergotinine  and 
also  in  Tanret's  so-called  "  amorphous  ergotinine." 
Ergotinine  crystallises  in  long  needles,  which  when  placed 
in  a  bath  at  210°  C.  and  heated  further,  sinter,  darken, 
and  melt  at  temperatures  up  to  229°  C.  (corr.).  At 
18°  C.  it  is  soluble  in  292  parts  of  alcohol,  1020  parts  of 
absolute  ether,  91  parts  of  ethyl  acetate,  or  26  parts  of 
acetone  ;  it  is  also  dissolved  by  77  jjarts  of  boiling  benzene, 
52  parts  of  boiling  ethyl  alcohol,  or  50  parts  of  boiling 


methyl  alcohol,  and  is  very  soluble  in  chloroform, 
moderately  so  in  amyl  alcohol,  methylal,  and  xylene,  and 
insoluble  in  light  petroleum.  Ergotoxine  is  a  light  white 
powder,  which  begins  to  soften  at  about  155"^  C,  and 
molts  gradually  at  162 — 164°  C.  It  is  more  soluble  in 
organic  solvents  than  ergotinine,  notably  so  in  cold 
alcohol.  It  is  but  slightly  soluble  in  ether.  On  attempting 
to  acetylate  ergotoxine  with  acetic  anhydride,  a  molecule 
of  water  is  split  off,  and  ergotinine  is  produced.  The 
reverse  change  is  produced  when  a  solution  of  ergotinine 
in  dilute  phosphoric  acid  is  boiled,  ergotoxine  phosphate 
being  formed.  Towards  most  alkaloidal  reagents,  ergo- 
tinine is  less  sensitive  than  ergotoxine. — A.  S. 

Rhubarb  ;  Determination  of  the  value  of  — • —  [by  means 
of  diazotised  paratiitraniline  solution].  A.  Tschirch  and 
J.  Edner.     Ai-ch.  Pharm.,  1907,  245,  150—153. 

Since  the  active  principles  of  rhubarb  are  hydroxy- 
methylanthraquinones  of  a  phenolic  character,  these 
may  be  precipitated  quantitatively  by  means  of  diazotised 
paranitraniline  solution.  The  reagent  is  thus  prepared: 
Five  grms.  of  paranitraniline  are  treated  with  25  c.c.  of 
water  and  6  c.c.  of  strong  sulphuric  acid  ;  after  agitation, 
another  100  c.c.  of  water  and  a  solution  of  3  grms.  of 
sodium  nitrite  in  25  c.c.  of  water,  are  added  ;  the  whole 
is  then  made  up  to  500  c.c.  with  water.  The  reagent 
should  be  protected  from  the  light.  From  0-5  to  1-0  grm. 
of  powdered  rhubarb  is  boiled  with  successive  quantities 
of  dilute  alcoholic  potassium  hydroxide  solution  until 
thoroughly  extracted.  The  bulked  filtered  solutions  are 
then  distilled,  and  the  alcohol-free  residue  diluted  with 
water  ;  the  solution  is  then  acidified  with  hydrochloric 
acid,  and  the  precipitate  formed  on  standing  is  collected, 
washed  with  acidified  water,  and  dried.  The  dry  filter 
and  precipitate  are  then  extracted  with  boiling  chloroform 
for  several  hours  in  a  Soxhlet's  apparatus  ;  this  removes 
only  the  hydroxymethylanthraquinones,  leaving  rheo- 
tannic  acid  insoluble.  The  chloroform  is  distilled  off, 
and  the  residue  dissolved  by  heating  with  10  c.c.  of  5  per 
cent,  sodium  hydroxide  solution  and  diluted  with  50  c.c. 
of  water.  Twenty  c.c.  of  diazotised  paranitraniline 
solution  are  then  added,  and  hydrochloric  acid,  drop  by 
drop,  with  thorough  agitation,  until  the  colour  of  the 
solution  is  discharged  and  an  acid  reaction  obtained. 
After  standing  for  a  few  hours,  the  jjrecipitate  formed  is 
collected  on  a  tared  filter,  wa5hed  free  from  acid,  dried 
at  70°  C,  and  weighed.  The  weight  of  hydroxymethyl- 
anthraquinones obtained  is  conveniently  expressed  in 
terms  of  chrysophanol  (clirysophanic  acid),  the  molecular 
weight  of  the  chrysophanol  azo-compound  being  447  and 
of  that  body  itself  254  ;  the  ratio  being  therefore,  in 
round  numbers,  4-5  :  2-5.  The  reaction  may  be  expressed 
by  the  following  equation,  taking  chrysophanol  as  the 
example — 

C6H4(NOo)N  :  NCl-hCi5H802(OH),-|-3NaOH  = 
[C6H4(N02)N  :  N.Ci5H70o(ONa)2]  +  NaCl  +  3HoO. 

The  following  are  the  mean  percentages  of  chrysophanol 
found  by  this  method  in  different  lunds  of  commercial 
rhubarb  : — Shensi,  3-2  ;  Canton,  No.  2,  2-67  ;  Canton, 
round,  4-24;  Canton,  flat,  3-35;  Shanghai,  flat,  2-7; 
Shanghai,  4-14;  English,  2-07;  French,  1-58.  By  the 
colorimetric  method,  Austrian  rhubarb  gave  1-6  per 
cent,  and  Swiss  rhapontic  rhubarb  1-2  per  cent,  of 
chrysophanol.  Experiments  with  knowTi  quantities  of 
emodin  have  shown  that  the  method  gives  accurate 
resTilts. — J.  0.  B. 

Alkaloidal  drugs,  extracts,  and  tinctures  [A^ux  vomica, 
hydrastis,  and  jaborandi]  :  Apjiicaiion  of  dinitropJicnyl- 
methylpyrazolone  [picrolonic  acid]  to  tJie  determination 

of  the  value  of .     H.  Matthes  and  O.   Rammstedt. 

Arch.  Pharm.,  1907,  245,  112—132. 
Since  strychnine,  brucme,  hydrastine,  and  pilocarpine 
are  quantitatively  precipitated  by  picrolonic  acid,  a  N/IO 
solution  thereof  is  recommended  for  the  alkaloidal  valua- 
tion of  nux  vomica,  hydrastis,  jaborandi,  and  their 
galenical  preparations. 

Nux  vomica  extract. — 1  grm.  is  dissolved  in  5  grms.  of 
absolute  alcohol  and  5  c.c.  of  water  ;  the  solution  Ls 
well  shaken  with  50  grms.  of  ether  and  25  grms.  of  chloro- 
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form;  10  c.c.  of  sodinm  carbonate  solution  (1:2)  are 
then  atldtil.  and  the  whole  is  shaken  up  for  ten  minutes. 
.\fter  stajulii\j;  for  twenty  minutes.  oO  grms.  of  the  ether- 
ohloroforiu  solution  (=0*l)t)  sxrm.  of  original  extract)  ai'e 
tiltoreti  through  a  double  tiltor  jwjier ;  the  liltnxte  is 
evajMirattxl  toone-half,  and  o  e.o.  of  A'/IO  alcoholic  solution 
of  picrolonic  aciil  are  tulded  to  tiie  warm  licjuid,  which  is 
then  set  aside  in  a  cool  jJace  for  twenty-four  hours. 
The  preeipitatetl  strychnine-biucine  piciolonate  j>5 
collected  on  a  tared  CJooc-h  crucible,  washed  with  2  c.c. 
of  ether-alcohol  (ether.  3  c.c.  ;  alcohol,  1  c.c).  dried  for 
thirty  minutes  at  ll(f  C,  aiul  weighed.  The  mean 
molecular  weight  of  brucine-strychnine  being  3()4-32  and 
that  of  the  lirucine-strychnine  picrolonate  ()28-32,  the 
weight  of  the  latter  obtained  x  0-57i)S  gives  the  equivalent 
of  the  mixed  bases. 

Xux  tx>mica  tinciure. — An  approximate  and  rapid 
determination  of  the  amount  of  alkaloids  may  be  made 
by  the  direct  a<lditiou  of  the  picrolouic  acid  reagent  to 
the  tincture,  previously  diluted  with  an  equal  volume  of 
water  ;  the  mixture  Ls  heated  for  thirty  minutes  on  the 
water-bath,  and  then  treated  as  above.  The  exact 
determination  is  made  by  evaporating  50  grms.  of  the 
tincture  to  10  grms.  :  adding  to  the  residue  5  grms.  of 
absolute  alcohol,  50  grms.  of  ether,  and  20  grms.  of  chloro- 
form, and  proceeding  as  in  the  case  of  the  extract,  the 
50  grms.  of  ether-chloroform  filtered  off  representing 
33-3  grms.  of  the  original  tincture. 

Xux  tt>w)ic«  powdtr. —  Fifteen  grms.  of  powdered  nux 
vomica,  dried  at  100°  Care  treated  with  100  grms.  of  ether 
and  50  grms.  of  chloroform  ;  after  well  shaking,  10  c.c.  of 
a  mixture  of  2  parts  of  15  per  cent,  sodium  hydroxide 
solution  and  1  part  of  water  are  added,  and  the  whole  is 
well  shaken  for  10  mins.  Then  15  c.c.  of  water  or  a 
snfficient  quantity  to  cause  the  drug  to  aggregate  when 
shaken,  are  added  and  the  whole  set  aside  until  the  ether- 
chloroform  separates  as  a  clear  liquid  ;  after  twenty  or 
thirty  minutes  50  grms.  of  the  solution  are  filtered  off 
(  =  5  grms.  of  the  original  powder),  evaporated  to  one-half, 
to  which  5  c.c.  of  the  A'/IO  picrolonic  acid  solution  is 
added ;  the  process  is  then  completed  as  described  under 
the  e.\tract. 

Liquid  extract  of  hydraslis. — Fifteen  grms.  of  the  liquid 
extract  are  evaporated  to  5  grms..  and  the  residue  is 
dls-solved  in  10  c.c.  of  water  ;  10  grms.  of  light  petroleum 
spirit,  50  grms  of  ether,  and  5  grms.  of  solution  of  ammonia 
are  added,  the  whole  Ixjing  thoroughly  shaken  up  for 
ten  minutes.  After  standing  for  twenty  minutes,  40  grms. 
of  the  ethereal  solution  ( =  10  grms.  of  the  original  extract) 
are  filtered  off,  evaporated  to  one-half,  and  treated  with 
10  c.c.  of  iV/lO  picrolonic  acid  solution.  The  process  is 
then  continued  as  described  under  extract  of  nux  vomica. 
The  molecular  weight  of  hvdrastine  picrolonate  is  G47. 
The  amount  of  hyrlrastine  found  in  eighteen  specimens 
of  the  liuid  e.xtra^^t  ranged  from  2-05G4  to  2-3G25  per  cent. 

Tinrture.  of  hjfdrartis. — Fifty  grms.  of  tincture  are 
evaporated  to  10  grm.s.,  then  treated  as  descrilxjd  for  the 
Said  extract ;  40  grms.  of  the  ethereal  solution  ( =  .33-3  grms. 
of  original  tincture)   being  filtered  off  and  treated  with 

5  c.c.  of  iV/10  picrolonic  acid  solution.  The  percentage 
of  hvdrastine  in  six  specimens  of  tincture  ranged  from 
0-1 671  to  01 734  per  cent. 

lltldrfutin  rhizrmw.. — Six  grms.  of  powdered  hydrastis 
are  macerated  for  thirty  minutes  with  thorough  shaking, 
in  a  mixture  of  ether,  'A)  grms.  ;  light  jjetroleum  spirit, 
10  grm.1.  ;  and  solution  of  ammonia,  0  grms  :  0  c.c.  of 
water  are  abided,  and  thf  whole  w  shaken  Uf)  until  the  drug 
•ggregate^,  leaving  the  sujiematant  liquid  dear.  Fifty 
grmit.  of  thin  (=5  grnw.  of  dnig)  are  quickly  filtered  off, 
then  treated  an  df*criljed  under  the  fluid  extract,  using 

6  c.c.  of  A'/IO  picrolmiic  acid  to  precipitate  the  base. 
The  percentage  yi*-ld  of  hydra«tine  in  ten  samplfis  of  the 
rhizom*-  ranged  from  2-2410  to  2-424. 

Jii/xtraruli  le/t>:e$. — Fifteen  grms.  of  the  moderately 
finely  jK*wdered  drug  are  mw-erated  for  thirty  minuttra 
in  a  mixture  of  chlorrjform,  LVJ  grms.,  and  solution  of 
•mmrmia,  10  grrns  ;  KX)  grnw.  of  the  chloroform  solution 
(  =  10  grm.H.  of  dnjg)  are  then  filt»-rf-d  off,  and  evaporated 
to  al*oiit  2f»  c.c.  ;  3  c.e.  of  A'/ 10  j)icrolonic  acid  solution 
anrl  «j<»  r.r.  of  ether  are  next  a^lrjcfl,  the  mixture  is  set 
•side  for  twenty-four  honrx,  and   the   j»recifiitated   pilo- 


carpine  picrolonate   collected   and   treated   as   described 
above.     Its  molecular  weight  is  472,  and  its  m.  pt.  200° — 
205'^  C.   with  decomposition.     Six  samples  of  jaborandi 
leaves  gave  from  0-2G88  to  0-2931  per  cent,  of  pilocarpin&J 
by  this   method.— J.  O.  B.  I 

Kvla    sends ;     Preservation   of .     A.    Goris    and    L. 

Ainould.     Bull,  dcs  Sci.  Pharm.y  14,  159.     Pliarni  J., 

1907,  527. 
The  therapeutical  value  of  fresh  kola  seeds  is  well  known 
to  be  far  superior  to  that  of  the  dried  seeds.  The  difficulty 
of  procuring  the  fresh  seeds  aiid  the  facility  with  which 
their  active  constituents  are  changed  by  an  oxydase 
contamed  in  the  seeds,  have,  up  to  the  present,  stood  in 
the  way  of  their  employment.  Bourquelot  has  proposed 
to  extract  the  fresh  seeds  by  boiling  them  with  95  per  cent, 
alcohol,  by  which  the  oxydase  (koloxydase)  is  destroyed 
and  a  tincture  free  from  it  obtained.  It  does  not,  however, 
permit  of  the  preparation  of  a  powdered  kola  suitable  for 
use  in  pharmacy.  The  method  now  proposed  of  effecting 
this  is  by  sterilising  the  seeds  as  follows  : — The  fresh  seeds, 
entire  or  separated  into  their  cotyledons,  are  spread  in 
thin  layers  on  wire  baskets  ;  these  are  introduced  into  an 
autoclave  previously  heated  to  100°  C. ;  the  temperature 
is  then  raised  to  105° — 110°  for  five  to  ten  minutes,  after 
which  the  seeds  are  taken  out,  cut  into  small  pieces,  and 
dried  either  by  exposure  to  the  air  or  in  a  drying  cupboard. 
White  seeds  remain  white  with  the  exception  of  a  slight 
pink  tinge  on  the  surface,  but  red  seeds  turn  violet.  It 
is  essential  that  the  temperature  of  the  seeds  bo  rapidly 
raised  trom  15°  to  100°.  The  jjowder  thus  obtained  gave 
an  excellent  yield  of  kolatin. 

Odoro^is  co77ipounds ,;    Migration  of in  plants.     E. 

Charabot  and   G.    Laloue.     Compt.   rend.,    1907,   144, 
808—810. 

In  Verbena  triphylla,  at  the  time  of  inflorescence,  the 
leaves  are  richer  in  essential  oil  than  are  the  flowers, 
and  the  proportion  in  the  stems  is  very  small  (respectively 
0-195,  0-132,  and  0-007  per  cent,  of  the  weight  of  the 
fresh  organs,  or  0-579,  0-544,  0-015  of  the  dry  material). 
After  formation  of  the  fruit,  the  proportion  in  the  leaves 
and  flowers,  especially  the  latter,  has  diminished,  and 
that  in  the  stems  has  increased  (figures,  calculated  on 
the  dry  plants,  0-486,  0-239,  0-029).  The  total  amount 
in  the  whole  plant  has  lessened  during  fecundation.  The 
authors'  views  are  confirmed  by  this  investigation,  that  the 
stems  form  only  a  kind  of  canal,  connecting  the  leaves, 
where  the  essential  oil  is  produced,  with  the  flowers, 
where  it  is  consumed. — J.  T.  D. 

Manila  elemi  ';    The  terpene  oils  of .     A.  M.  Clover. 

Philipp.  J.  Sci.,  1907,  2,  1—40. 

The  resin,  Manila  elemi,  examined  by  the  author  was 
collected  from  the  tree  Canarium  luzonicum.  This  is 
widely  distributed  in  the  Philippines,  and  is  known  to 
the  natives  as  pili.  The  resins  obtained  were  collected 
from  twenty-one  difl'erent  trees  of  this  species  and  examined 
separately.  The  work  was  confined  to  the  volatile  portions 
of  the  resin,  obtained  by  distillation,  for  the  most  part 
in  a  vacuum.  The  oil  was  separated  into  two  fractions, 
a  low-boiling  portion  containing  terpencs,  and  a  high- 
boiling  one  containing  oxygenated  substances.  The 
author  isolated  in  a  pure  condition  {Z-limonene,  tZ-phel- 
landiene,  terpinene,  and  terpinolcne.  The  high-boiling 
portion  is  a  mixture  of  at  least  three  different  substances, 
but  those  obtained  from  different  samples  varied  in  their 
composition.  At  a  pressure  of  10 — 15  mm.  most  of  the 
heavy  oil  passes  over  bfilow  230°  C,  a  tcmjieraturo  not 
high  enough  to  bring  about  changes  in  the  oils  them- 
selves. The  tcriKjne  oil  from  one  sample  had  a  practically 
constant  boiling  ])oint  lying  between  those  of  phellandrene 
and  limoncne.  After  standing  over  potassium  hydroxide 
and  redistilling,  the  oil  was  identified  as  terpinolene  with 
the  following  coiLstants  :— B.  pt.,  173-5°- 175°  C.  ;  sp. 
gr.,  30°/4°  (;.,  0-8300;  [a]v  at  30°  C.  =-M-7°;  nn  at 
30°  C.  =  1  -4701.  The  recrystallised  tetrabromide  obtained, 
melted  at  110°  C.  with  decomposition.  On  standing, 
the  optical  rotation  of  the  terjjinolene  changed  continu- 
ouslj',  until  after  scvcnd  weeks,  there  was  obtained,  on 
distilling  with  st(;am,  an  oil  having  »  rotation  [o]d  at  30°  C. 
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=  -  38°.  This  change  was  due  to  the  conversion  of  the 
terpinolene  into  dipentene,  a  small  amount  of  d-phellan- 
drene,  and  an  unknown  Isevo-rotatory  terpene.  A  table 
is  given  showing  the  agreement  in  the  physical  constants 
of  samples  of  pure  limonene  isolated  from  different 
specimens  of  elemi.  Limonene  is  unchanged  by  heating 
to  220°  C.  for  several  hours,  nor  is  it  greatly  changed  by 
being  heated  to  over  200°  C.  with  water,  benzoic  acid, 
acetone,  or  aniline.  Limonene  is  almost  completely 
polymerised  by  heating  with  dilute  sulphuric  acid  in 
acetic  acid.  Sulphuric  acid  in  absolute  alcohol  converts 
it  into  inactive  terpenes  with  a  higher  boiling  point.  If 
the  alcohol  contains  water,  hydration  takes  place.  The 
hydrochloric  acid  addition  product  boils  at  89° — 91°  C. 
at  12  mm.  If  the  hydrochloric  acid  be  split  off,  the 
limonene  is'  partly  converted  into  dipentene.  Whenever 
phellandrene  was  found  in  these  oils,  it  was  proved  to  be 
the  a-modification  by  means  of  the  «-nitrite.  When 
a-phellandrene  a-nitrite  was  crystallised  from  hot  ethyl 
acetate,  it  melted  at  113° — 115°  C,  but  when  dissolved 
in  ethyl  acetate  at  30°  C.  and  re-precipitated  by  a  freezing 
mixture,  it  melted  at  120° — 121°  C.  The  change  observed 
in  the  rotation  of  solutions  of  the  a-nitrite  is  not  due  to 
the  change  of  the  dextro-  into  the  la;vo-a-nitrite.  When 
phellandrene  is  heated  above  200°  C.  for  several  hours, 
it  becomes  converted  into  an  isomeride  with  a  la5vo- 
rotation.  The  rotation  of  phellandrene  slowly  diminishes 
even  on  standing.  Phellandrene  hydrochloride  is  more 
or  less  decomposed  on  distillation  at  reduced  pressure. 
The  dibromide  could  not  be  obtained  in  a  crystalline 
form.  When  phellandrene  is  allowed  to  stand,  a  cr3-stal- 
line  oxidation  product  is  formed,  probably  dihydroxy- 
phellandrene,  CioHigOg.  On  crystallising  from  ethyl 
acetate,  it  forms  large,  colourless  hexagonal  prisms, 
melting  at  164-5° — 165-5°  C.  A  table  of  the  physical 
constants  of  different  samples  of  phellandrene  is  given. 
One  oil  gave  inactive  terpinene  boiling  at  174° — 175-5°  C, 
without  evidence  of  the  presence  of  any  other  terj^ene. 
Of  the  twenty-one  samples  of  oU  examined,  ten  gave 
pure  (Z-limonene.  Nine  of  the  remaining  oils  contained 
phellandrene.  The  variation  in  the  rotation  of  these 
oils  containing  phellandrene  was  due  to  the  presence  of 
small  amounts  of  Z-limonene.  AVhen  the  presence  of 
Z-limonene  is  suspected,  it  can  be  confirmed  by  the  addition 
of  a  small  amount  of  rf-limonene  and  the  subsequent 
isolation  of  dipentene  tetrabromide.  In  the  high-boiling 
oil  from  one  sample,  the  presence  of  a  sesquiterpene 
alcohol  was  indicated,  whilst  another  afforded  evidence 
of  the  presence  of  a  di-oxygen  terpene  derivative.  Amyrin 
in  a  pure  condition  was  not  isolated  from  any  of  the  oils. 

— F.      SilDN. 

Myrtenol,  a  primary  alcoJiol,  Cjo  j^ig  0,  from  the  essential 
oil  of  Myrtus  communis  L.  F.  W.  Semmler  and  K. 
Bartelt.  Ber.,  1907,  40,  1363—1377. 
The  essential  oil  of  myrtle  (Myrtus  communis  L.)  contains 
in  the  high-boiling  portion  the  ester  of  an  alcohol, 
CipHigO,  which  is  called  mj-rtenol.  This  is  a  bicyclic 
primary  alcohol,  with  one  double  linking  in  the  molecule  ; 
the  arrangement  of  the  carbon  atoms  is  the  same  as  in 
pinene.  The  high-boiling  portion  of  the  oil  of  myrtle 
was  treated  with  potassium  hydroxide,  and  the  alcohol 
separated  by  means  of  the  phthalic  acid  ester  (m.  pt. 
114°— 115°  C).  Myrtenol  boils  at  102-5°  C.  at  9  mm., 
at  222° — 224°  C.  (corr.)  at  ordinary  pressure,  has  sp.  gr. 
0-9763  at  20°  C.  ;  un  =  1-49608  ;  and  an  (in  100  mm.  tube)  = 
45°  45'.  I\Iyrtcnyl  chloride,  C'loHi^Cl,  was  formed  by 
the  action  of  phosphorus  pentachloride  on  myrtenol. 
It  boils  at  90°  C.  at  12  mm.  and  has  sp.  gr.  1-015  at 
20°  C.  On  reduction  with  sodium  and  alcohol,  rf-pinene 
is  formed.  This  was  identified  by  means  of  its  physical 
constants,  the  6i.s-nitrosochloride  (m.  pt.  114°  C),  and  the 
nitrolbenzylamine  (m.  pt.  123°  C).  On  oxidation  with 
chi-omic  acid,  myrtenol  yields  an  aldehyde,  myrtenal, 
C10H14O.  the  semicarbazone  of  which  melts  at  about 
230°  C.  Mvrtenal  boils  at  87°— 90°  C.  at  10  mm.  ;  has 
sp.  gr.  0-9876  at  20°  C.  ;  and  nD  =  1-50420.  It  forms 
an  oxime  melting  at  71° — 72°  C.  and  a  nitrile  boiling 
at  100°— 102°  C.  at  10  mm.,  and  with  sj).  gr.  0-907  at 
20°  C.  On  hydrolysing  the  nitrile,  myitcnic  acid, 
C10H14O2,  is  formed,  boiling  at  148°  C.  at  9  mm.,  and 


melting  at  54°  C.  when  crystallised  from  water.  When 
it  is  reduced  with  sodium  and  amyl  alcohol,  dihydro- 
myrtenic  acid,  C10H16O2,  is  formed,  boiling  at  142° — 
144°  C.  at  8  mm.  When  myi-tenol  is  oxidised  with 
alkaline  permanganate,  cZ-pinic  acid,  C9H14O4,  is  formed. 
This  boils  at  212° — 216°  C.  at  10  mm.,  and  the  methyl  and 
ethyl  esters  are  dextro-rotatory.  The  constants  of  this 
acid  and  its  esters  agreed  with  those  of  pinic  acid  prepared 
from  pinonic  acid.  Oil  of  myrtle  contains  in  its  high- 
boiling  fraction  small  quantities  of  other  constituents 
besides  mjTtenol.  The  following  formula  is  assigned 
to  myrtenol  : — 

CH2 .  CH .  CH2  .  CH 
I         C(CH3)2      II 

' CH C.CH2OH 

— F.  Shdn. 

Terpenes ;     Synthesis   of   the .     /.     Direct   synthesis 

of  terpin  from  ethylcyclohexanone-i-carhoxylate.  F.  W. 
Kay  and  W.  H.  Perkin,  jun.  Chem.  Soc.  Trans.,  1907, 
91,  372—373. 

Ix  the  method  previously  described  (Chem.  Soc.  Trans., 
1904,  85,  658)  for  the  synthesis  of  terpin  from  ethylcyclo- 
hexanone-4-carboxylate,  the  latter  is  converted  successively 
into  l.l-methylc3'clohexanol-4-carboxylic  acid,  1-bromo- 
l-methylcycloliexane-4-carboxylic  acid,  1 -methyl- A^-cyclo- 
hexene-4-carboxylic  acid,  terpineol,  and  terpin.  It  is 
now  found  that  in  the  first  stage  of  this  process,  in  which 
ethylc\-clohexanone-4-carboxylate  is  treated  with  mag- 
nesium-methyl iodide,  a  considerable  quantity  of  terpin 
is  produced  directly,  and  remains  in  the  aqueous  solution, 
when  the  reaction  product  is  treated  with  hydrochloric 
acid,  and  the  ethereal  solution  removed.  For  the  pre- 
paration of  terpin  (II.)  by  this  method,  50  grms.  of 
cthylcyclohexanone-4-carboxylate  (I.)  are  treated  with 
magnesium-methyl  iodide  (containing  12  grms.  of  mag- 
nesium) in  the  usual  manner  [loc.  cit.),  and  after  decom- 
posing the  reaction-product  with  hydrochloric  acid,  the 
ethereal  layer  is  removed,  and  the  aqueous  solution  is 
saturated  with  ammonium  sulphate,  and  extracted 
repeatedly  with  large  quantities  of  ether.  £{s-terpin 
hydrate  gradually  crystallises  from  the  evaporation  residue 
of  the  ethereal  extract,  and  is  purified  by  boiling  with 
water  and  animal  charcoal ;  yield,  7  grms.  The 
mechanism  of  the  reaction  is  as  follows  : — 


co<:gi^:gi^>cH.co2C2H5-> 

IMg0.C(CH3)<^g2;^g2;>CH.C(CH3)2.0MgI- 

ri. 

H0.C(CH3)<gg2-CH2^(.2(.((.g^^_^Qg 


-A.  S. 


Terpenes ;     Synthesis    of    the    .     A'.     Synthesis    of 

carvestrene  and  its  derivatives.     W.  H.  Perkin,  jim.,  and 
G.  Tattersall.     Chem.  Soc.  Trans.,  1907,  91,  480—504. 

Starting  from  m-hydroxybenzoic  acid,  the  authors  have 
succeeded  in  effecting  the  synthesis  of  carvestrene,  which 
occupies  the  same  position  in  the  7«-cymene  group  of 
terpenes  as  dipentene  does  in  the  p-cymene  series.  On 
reduction  with  sodium  and  alcohol,  m-hydroxybenzoic 
acid  yields  cyclohexanol-3-carboxylic  acid,  and  the  latter 
on  oxidation  with  chromic  acid  mixture  is  converted  into 
C3'clohexanone-3-carboxylic  acid.  The  latter  was  obtained 
in  the  form  of  small  glistening  prisms,  melting  at  75° — 
76°  C,  very  soluble  in  water,  alcohol,  and  benzene,  but 
sparingly  soluble  in  light  petroleum.  The  ethyl  ester  of 
cyclohexanone-3-carboxylic  acid  was  treated  with  mag- 
nesium-methyl iodide  in  the  usual  manner,  and  the 
product  submitted  to  hydrolysis,  whereby  mcthylcyclo- 
hcxanol-3-carboxj'lic  acid  was  obtained,  together  with  a 
considerable  quantity  of  a  neutral  oil  (A).  The  former 
was  distilled  under  reduced  pressure,  water  being 
eliniitiated,  with  production  of  the  lactone  of  c».f-l -methyl- 
l-cyclohoxauol-3-carboxylic  acid.  The  latter  was  con- 
verted, by  treatment  with  hydrobromic  acid,  into  cis-l- 
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bromo-l-niethylcyclohexsme-3-carboxylic  acid,  ai\d  this, 
by  dippstion  with  pyridine,  into  l-methvl-A'-cvclohcxciie- 
3-carboxylic  acid  (b!  pt.  Hi*"  C.  at  20  nini.)— 


^^2<^Hr''cH!>^^-^^2H. 


The  ethyl  ester  of  this  acid  on  trcatnu-nt  with  iiiagnesiiuu- 
methyl  iotlide  is  converted  into  dihydrocarvcstrenol  or 
A/-wj-meutheuol — 

^2<ciLr.'cH^>^"-^<^^s)20H. 

Dihydrocarvestrenol  is  the  alcohol  in  the  m-cymene  series 
Torres  pond  in  ji  to  terpineol.  It  is  colourless  syrup  boiling 
at  lOJ'' — 108°  V.  (30  nun.),  aud  has  a  powerful  odour  of 
menthol  and  terpineol.  On  digestion  with  potassium 
hydrogen  sulphate,  it  is  converted  into  the  corresponding 
hydrocarbon,  •which  is  identical  with  the  carvestrene  of 
Baeyer.  This  synthesis  proves  the  correctness  of  Bae\er's 
formula  for  carvestrene — 

^2<CHo^.^CIl[>^'^(^^3):CH2. 

Carvestrene  boils  at  178 — 179°  C.  (750  mm.).  It  has  a 
pungent  odour  of  lemons.  It  oxidises  in  the  air,  but  not 
so  rea<li]y  as  dijx?ntene  does.  On  adding  a  drop  of  sul- 
phuric acid  to  its  solution  in  acetic  anhydride,  a  deep 
methylene-blue  coloration  is  produced.  The  neutral  oil 
(A)  mentioned  above  was  found  to  contain  dihydro- 
carvestrenol, /rnn«-tetrahydrocarvestrencdiol,  and  the 
anhydride  of  tetrahvdrocarvestrenediol — 


O- 


I  w  r 

CHa<^'(^3)CH2^CH.C(CH3)2 


CHo .  CH_ 

The  last-named  compound,  which  the  authors  name 
»»-cineol,  corresponds  in  the  7n-cymene  series  with  cineol 
in  the  p-cymene  series.  It  has  a  pungent  odour  of 
camphor,  and  has  properties  resembling  those  of  cineol. 

—A.  S. 

Ace/anilidc  and  phenacclin  in  pharmaceutical  preparations  ; 

Determination  of .     J.  L.  Turner  and  C.  E.  Vandcr- 

kleed.      Amer.  J.  of  Pharm.,  April,  1907.    Pharm.  J., 
1907.  521. 

No  reliable  method  has  lx;en  so  far  known  for  the  deter- 
mination of  acetanilidc  and  phcnacefin  in  complex 
mixtures.  The  following  method,  however,  is  said  to  give 
good  results.  It  is  based  on  the  saponification  of 
acetanilidc  by  an  alkali,  distillation  of  acetic  acid  from  the 
resulting  acetate  by  mean-s  of  a  phosphoric  acid  solution, 
and  titration  of  the  distillate.  It  is  carried  out  as  follows  : 
One  grm.  of  aretaniJide  is  saponified  by  heating  to  boiling 
under  a  reflux  condenser,  for  one  and  a  half  to  two  hours, 
uith  3  grm.M.  of  sodium  hydroxide,  20  mgrms.  of  alcohol, 
and  10  mgrms.  of  water.  The  solution  is  transferred  to 
an  evaporating  di.'^h,  and  the  alcohol  driven  of!  on  the 
water-bath.  The  residue  is  transferred  to  a  separator 
and  shaken  out  once  with  ether  in  order  to  remove  the 
aniline  ecparatcd  from  the  wetanilide.  'Jhe  ethereal 
Dolution  w  xhaken  out  twice  with  water  to  remove  traces 
of  HorJium  a4^etate,  which  is  somewhat  soluble  in  ether, 
and  the  wanbings  added  to  the  original  aqueous  residue. 
The  aqueouH  solution  is  then  transferred  to  a  flask  of 
1  litre  cajia'ity,  acidified  with  about  25  mgrms.  of  8.5  per 
cent.  [ihf*>j)horic  a<id,  and  the  a<ctic  a<id  completely 
distilled  off  with  steam,  this  Ixing  hIiowti  whr-n  no  further 
reartion  is  given  with  litmus.  The  distillate  is  then 
titrated  with  A'/l  »<odium  hydroxide,  with  the  addition  of 
I  mgrm.  of  1  jjcr  cent,  solution  of  phenol phthalein.  One 
mgrm.  of  A'/l  Hodium  hydroxide -^0-13409  grm.  of 
acetanilifle.  Thena^rctin  licing  clwely  allied  toa^-etanilide, 
i-')  drJermined  in  exactly  the  s-ame  way.  I  mgrm.  of  A'/l 
ii'-<linm  hydroxifle  U  ing  equivalent  to  01 777!)  grm. 
iA  phcna^etin.  'ihc  two  nul/ctancex,  Jjowcvct,  (■annot  be 
determined    when    pre»ent     in    the    same     prei)aration. 


Acetates,  nitrates,  and  nitrites  interfere  with  the  method. 
These  salts  are  removed  by  means  of  chloroform 
extraction  ;  but  when  they  are  present  in  the  phosphoric 
acid,  or  in  the  alkali  used  for  saponification,  they  must 
first  be  removed.  Chlorides  do  not  interfere,  but  if 
carbonate  be  present  in  the  alkali  used  for  saponification, 
the  carbon  dioxide  formed  on  the  addition  of  phosphoric 
acid  would  bo  distilled  over  with  the  acetic  acid  and 
vitiate  the  result  of  titration  ;  it  is  therefore  advisable 
to  heat  the  acidified  solution  to  boiling  under  a  reflux 
condenser,  before  distillation,  in  order  to  drive  off  the 
carbon  dioxide. 


Ili/droxyaldehi/des  ;    Metliod  for  obtaining  aromatic . 

'r.  aiuit.     Bull.  Soc.  Ind.  Mulhouse,  1907,  77,  72—74. 

In  order  to  avoid  the  low  yield  due  to  the  action  of  the 
hot  alkalis  on  the  aldehydes  formed  in  carrying  out 
Reimer's  method  of  preparation  (action  of  alkalis  on 
phenol  and  chloroform),  the  author  operates  in  the  cold 
and  in  aqueous  solution,  effecting  an  intimate  mixing  of 
the  reacting  substances  by  energetic  and  continuous 
agitation.  Thus  from  guaiacol,  20  per  cent,  of  its  weight 
of  vanillin  was  obtained  and  only  traces  of  m-methoxy- 
salicylic  aldehyde  were  formed.  In  a  report  on  this 
process,  J.  Demant  states  that  he  carried  out  two 
experiments  on  guaiacol.  The  one  was  performed  as 
described  by  Tiemann  (Ber.,  1881,  14,  2021),  and  after 
five  to  six  hours'  heating,  33*7  per  cent,  of  aldehyde  was 
obtained  and  47-5  per  cent,  of  guaiacol  regained.  A 
second  experiment  carried  out  in  the  cold  with  violent 
agitation  for  168  hours  furnished  22-5  per  cent,  of  aldehyde 
and  50  per  cent,  of  guaiacol.  The  conclusion  is  drawn, 
therefore,  that  the  foregoing  process  gives  no  improvement 
in  yield.— J.  C.  C. 


CatecJtol ;    lodo  derivatives  of  the  methyl  ethers  of . 

E.  Tassilly  and  J.  Leroide.  Compt.  rend.,  1907,  144, 
757_759.  (See  Fr.  Pat.  371,982,  Feb.  6,  1906;  this 
J.,   1907,  434.) 

AcETYL-GUAiACOL  is  treated  with  iodine  and  mercuric 
oxide  in  carbon  bisulphide,  a  dehydrating  agent  such  as 
acetic  anhydride  being  present  at  the  same  time.  After 
washing  with  water,  and  evaporating,  acetyl-iodo-guaiacol. 
C6H3(OCO.CH3)(OCH3)I[l:2:4],  is  obtained.  Tbis,  after 
crystallising  from  alcohol,  melts  at  74°  C.  Benzoyl- 
iodo-guaiacol  melts  at  80° — 81°  C.  lodoguaiacol  is 
obtained  by  treating  cither  of  these  substances  with 
potassium  hydroxide  and  then  with  acids.  This  crystal- 
lises from  dilute  alcohol  in  colourless  crystals,  melting  at 
87°— 88°  C.  On  methylation,  iodoveratrol,  C8H3(OCH3)2l. 
is  obtained,  which  melts  at  34° — 35°  C.  lodoguaiacol 
is  soluble  in  most  organic  solvents  and  slightly  soluble 
in  water.  Iodine  is  set  free  when  the  substance  is  treated 
with  nitric  or  sulphuric  acid.  On  attempting  to  remove 
the  methyl  group,  the  iodine  was  displaced,  and  catechol 
resulted.  The  sodium  salt  of  lodoguaiacol  forms  fhie 
silky  needles  which  are  not  stable. — F.  Shdn. 


Ether  vapour  and  air  ;  Limit  of  inflammability  of  mixtures 

of .     J.  Meunier.     Compt.  rend.,  1907,  144,  796— 

798. 


Into  a  tube  holding  250  c.c.  and  having  an  orifice  which 
can  be  closed  by  the  thumb,  a  little  mercury  is  placed  as 
an  agitator,  and  a  drop  of  ether  introduced.  A-ftcr  shak- 
ing the  mixture  is  tested  by  a  light.  The  air  is  renewed, 
two  drops  of  ether  arc  introduced,  and  the  observation 
repeated,  and  so  on.  The  author  found  that  each  drop 
weighed  II  mgrms.,  and  the  result  showed  that  no  cxi>l')- 
sion  occurred  with  less  than  about  75  or  more  than  2'M) 
mgrms.  of  ether  per  litre  of  air  (98  mgrms.  arc  required  for 
complete  combustion).  To  ascertain,  then,  the  proportion 
of  ether  in  a  sam7)Ic  of  air  contaminated  with  it,  the  author 
pr(jj)OHcs  to  inc,i.''iu<'  in  liiis  iiiainur  the  pro|)ortion  of 
ether,  f>r  the  amount  (jf  dilution  with  air,  which  is  required 
to  bring  it  to  the  limit  of  inilammability. — J.  T.  I). 
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Thorium ;    New  intermediate   [radioactive^  product  from 
.     0.  Halm.     Ber.,  1907,  40,  1462—1469. 

From  the  examination  of  a  number  of  thorium  preparations 
of  various  ages,  and  comparison  with  thorium  minerals, 
the  author  concludes  that  radiothorium  is  not  a  direct 
product  of  disintegration  of  the  thorium  atom,  but  arises 
from  an  intermediate  substance  formed  in  the  first  place 
from  thorium.  This  intermediate  substance  appears  to 
have  a  longer  life  (and  is  consequently  formed  more 
slowly)  than  radiothorium,  and  emits  no  a-particles. 
In  thorium  minerals  or  very  old  thorium  preparations, 
the  rate  of  decay  of  activity  is  regular,  a  state  of  equili- 
brium between  the  production  of  the  new  substance 
from  thorium  and  its  disintegration  into  radiothorium 
having  been  reached.  In  freshly  obtained  thorium 
preparations,  however,  the  new  substance  is  eliminated 
in  the  process  of  preparation,  and  the  radiothorium 
retained  ;  hence  the  activity,  normal  at  first,  decreases 
abnormally  rapidly,  for  the  decay  of  the  radiothorium 
is  not  balanced  by  its  production  from  the  intermediate 
substance,  the  rate  of  formation  of  which  is  relatively 
slow.  As  the  new.  substance  is  formed,  however,  and 
begins  to  disintegrate,  the  abnormal  rapidity  of  falling 
off  of  activity  gradually  lessens  (indeed,  the  activity 
may  for  a  time  actually  increase),  till  ultimately  the 
normal  state  of  things  is  reached. — J.  T.  D. 


Russian  tartaric  acid.     Chem.  and  Drug.,  April  27,   1907. 
[T.R.] 

The  manufacture  of  tartaric  acid  in  Russia  is  encouraged 
by  the  large  quantity  of  raw  material  obtained  from  the 
extensive  vineyards  in  South  Russia  and  the  Caucasus. 
Again,  the  great  appreciation  in  the  price  of  citric  acid 
has  stimulated  the  tartaric  acid  industry  so  far  that  the 
makers  have  determined  to  establish  new  factories  in  the 
Caucasus  in  order  to  produce  10,000  poods  per  annum  in 
place  of  the  present  500  poods.  And  in  Odessa,  where  most 
<  f  the  Russian  tartaric  acid  is  produced,  makers  have 
determined  to  extend  their  plants  so  as  to  deal  with  all  the 
crude  tartar  of  the  wine -industries  of  Southern  Russia, 
including  the  Crimea.  The  present  production  in  Odessa 
is  about  25,000  poods  per  annum,  and  is  mostly  in  the 
hands  of  Messrs.  Levin  and  Schestopal.  They  produce 
mostly  for  home  consumption,  the  surplus  going  to 
Siberia  and  the  Far  East. 


Organic  acids  ;   Volumetric  determination  of  combined 

R.  Duchemin  and  G.  Criquebeuf.     XXIII.,  page  491. 


English  Patents. 

Sulphonic    chlorides,    stilphonic    bromides,    and   sidphonic 

amides   and   their   derivatives  ;     Manufacture   of   . 

C.  Dreyfus,  and  the  Clayton    .Aniline   Co.,    Ltd.,   I\ran- 
chestcr.     Eng.  Pat.  13,050,  June  5,  1906. 

Sui.ntoNic  chlorides  or  bromides  can  be  produced  by  treat- 
ing sulphinic  acids  or  their  salts  with  a  hypochlorite  or 
a  hypobromite  in  the  absence  of  ammonia.  If  ammonia 
is  present,  the  sulphonic  amides  are  produced.  This 
method  can  be  applied  to  imino  compounds  of  the  type 
of  saccharin. — F.  Shdn. 


Animal  sernm  ;   Method  of  obtaining .      R.  Deutsch- 

mann,  Hamburg.     Eng.  Pat.   17,825,  Aug.  8,  1906. 

Animals  are  subjected  to  treatment  with  ordinary  yeast, 
administered  along  with  the  ordinary  food.  The  serum 
subsequently  extracted  is  of  a  general  non-specific  nature 
by  reason  of  the  blood  of  the  animal  having  been  .satu- 
rated with  bactericidal,  but  non-specific  preventative 
substances.  If  at  the  same  time  tlie  animal  is  infected 
with  suitable  ])athogenous  substances,  a  scrum  with  the 
desired  curative  properties  can  be  obtained. — F.  Siidn. 


Aminoacid  alcohols   and   their  derivatives ;    Process   for 

the  preparation  of .     Soc.  Anon,  des  Etabi.  Poulenc 

Freres,    and    E.    Fourneau,    Paris.     Eng.    Pat.    2586, 
Feb.  1,  1907.     Under  Int.  Conv.,  Feb.  1,  1906. 

See  Fr.  Pat.  371,808  of  1906  ;  this  J.,  1907,  434.— T.  F.  B. 


United  States  Patent. 


Fatty   acids  ;    Bromine   derivative   of .     E.    Fischer, 

Berlin,  As.signor  to  Farbenfabr.  vorm.  F.  Bayer  imd  Co,. 
Elberfeld,  Germany.  U.S.  Pat.  848,230,  March  26, 
1907. 

See  Addition  of  June  21,  1906,  to  Fr.  Pat.  302,370  of  1906  ; 
this  J.,  1906,  1173.— T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

{Continued  from  page  435.) 

Photographic   plates ;    Action   of  light   on   .     P.    H. 

Eykmann    and    A.    P.    H.    Trivelli.     Wied.    Ann.    der 
Physik,  1907;   Chem.-Zeit.,  1907,  31,  Rep.,  163—164. 

The  film  (of  gelatin  and  silver  bromide)  on  a  photographic 
plate  is  more  sensitive  to  light  if  rough  than  if  smooth. 
Also,  if  a  given  amoimt  of  the  film  material  is  poured  on 
to  a  plate  in  portions  so  that  a  layer  solidifies  before  the 
next  is  poured  on,  the  plate  is  more  sensitive  than  if  the 
whole  emulsion  is  poured  on  at  once.  A  film  when  wetted 
is  less  sensitive  to  light  rays  than  when  dry,  but  the  sensi- 
tiveness to  Rontgen  rays  is  not  altered  by  wetting. 

— C.  E.  F. 


Photographic  plates  ;  Nature  of  film  on after  exposure. 

B.    Homolka.     Phot.    Korr.,    1907,    44,    55.     Chem.- 
Zeit.,  1907,  31,  Rep.  164. 

It  is  sho\vn  that  an  undeveloped  exposed  photographic 
plate  has  an  oxidising  action  on  other  substances  than 
developers.  Indoxyl  in  contact  with  the  plate  is  converted 
into  indigo  and  thioindoxyl  into  thioindigc.  By  adding 
indoxyl  or  thioindoxyl  to  a  solution  of  sodium  sulphite 
and  then  using  this  as  developer,  the  resulting  negative 
(after  fixing)  is  blue  or  red  respectively. — C.  E.  F. 


Photographic  plates  ;  Development  of  fog  on .     A.  and 

L.     Lumiere    and    A.    Sevewetz.      Phot.    Wochenbl., 
1907,  33,  89.     Chem.-Zeit.^  1907,  31,  Rep.  164. 

The  authors  have  developed  a  series  of  plates  by  allowing 
the  developer  to  act  for  different  periods  on  unexposed, 
imder-exposed,  correctly  exposed,  and  over-exposed 
plates.  The  developers  employed  were  diaminophcnol, 
p-aminophenol,  and  quinol  (hydroquinone).  Fog  effect 
appears  in  less  than  two  minutes  with  unexposed  plates, 
and  in  10  minutes  with  exposed  plates.  If  as  much 
potassium  bromide  as  can  be  produced  from  the  silver 
bromide  be  added  to  the  developing  solution  for  unexposed 
plates,  the  fogging  appears  after  10  minutes.  The 
retardation  caused  by  the  potassium  bromide  is  thus  very 
marked.— C.  E.  F. 


United  States  Patent. 

PJiolographic  prints  ;  Process  of  treating .  P.  Schu- 
macher, Assignor  to  Klimsch  und  Co.,  Frankfort-on- 
Maine,  Germany.     U.S.  Pat.  846,954,  Jlarch  12,  1907. 

See  Fr.  Pat.  360,697  of  1905  ;  this  J.,  1906.  560.— T.  F.  B, 
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XXII.     EXPLOSIVES,  MATCHES,  &c. 

(C'oH/i;ii(t(/  from  prnjc  436.) 

Explosion     of     uitroyltfcerin ;      Circumsiancen     atlcnding 

an which  iKCurrtd  ncaronc  of  tfuSifxiraUng  Houses 

of  the  Fctctort/  of  .Yy6t7^^•  Kxploctircs  Co.,  UiL.  at  Ardccr, 
near  Sttfxiidiori,  Ai/r.^hire,  on  Feb.  5,  11)07.  By  Captain 
J.  H.  Thomsou,  H.M.  Chief  Inspector  of  Explosives. 

Thk  explosion  took  place  just  outside  the  mound  pro- 
tecting a  building  licensed  for  "separating  acid  from, 
and  washing  nitroglycerin."  In  carrying  out  this  opera- 
tion, it  waf  necessary  that  the  freslJj-  nitrated  charge 
of  nitroglycerin,  together  with  the  acids  of  manufacture, 
should  iie  run  down  from  the  nitrating  house  by  means 
of  a  Icati  gutter  provided  with  a  wooden  cover.  The 
distance  between  the  buildings  was  considerable  and 
neceti^itated  a  gutter  unusually  long  and  circuitous. 
Part  of  the  charge  of  nitroglycerm  and  acid  got  spilt 
over  the  edge  of  the  cutter,  owing  to  the  freezing  of  the 
nitroglycerin  from  tne  cold  weather  which  prevailed, 
and  the  consequent  choking  of  the  channel.  The  fore- 
man in  charge  proceetled  to  thaw  the  frozen  explosive 
by  throwing  buckets  of  warm  water  on  the  under  side  of 
the  lead  gutter.  This  water  mixing  with  the  nitrating 
acid  on  the  ground  dcve]oj)ed  sufKcicnt  heat  to  cause  the 
explosion  of  the  nitroglycerin  admixed  with  the  acid. 
On  the  sjiot  where  the  explosion  occurred,  a  crater  was 
formed  about  14  feet  in  diameter  and  4i  feet  deep.  The 
explosion  wave,  fortunately,  did  not  travel  to  the  ad- 
joining building,  which  contained  some  2,000  lb.  of  nitro- 
glycerin. Captain  Thomson  raises  the  question  whether 
It  is  wise  to  carry  on  the  operations  of  nitrating  and 
separating  in  different  buildings,  and  whether  any 
manufacturing  advantage  which  is  gained  thereby  is 
not  more  than  counterbalanced  by  the  extra  danger 
involved  in  running  down  the  acid  nitroglycerin  from 
one  building  to  the  other.  The  combination  of  the  two 
operations  in  one  building  is  the  more  modern  system. 
Assuming  that  the  older  practice  is  adhered  to,  it  is 
suggested  that  the  following  precautions  should  be 
taken  to  prevent  the  possibility  of  the  freezing  of  the 
acid  charge  of  nitroglycerin  in  passing  from  one  building 
to  the  other  during  cold  weather.  The  temperature 
of  the  charge  should  not  Iks  allowed  to  fall  below  16°  C. 
before  running  it  down  to  the  separating  house.  In 
the  case  under  investigation  the  temperature  of  the 
cbarfre  was  only  12°  C,  which  is  evidently  not  suffi- 
ciently high  to  prevent  a  serious  amount  of  freezing  in 
a  long  gutter.  As  an  alternative  it  is  suggested  that 
a  Bteam  or  hot  water  pijje  of  small  diameter  should 
be  led  alongside  the  gutter  in  such  a  manner  as  not  to  be 
in  contact  with  the  latter,  and  so  placed  that  no  portion 
of  the  f  harpe  ran  fail  upon  it  in  case  of  a  leakage  or  a 
spilL  The  pipe  should  ne  coated  with  acid-proof  paint. 
No  difficulty  need  arise  as  to  freezing  of  nitroglycerin 
in  the  gutter  when  the  charge  is  sej)arated  and  ))re- 
waHfaed  in  the  nitrating  hou.se,  as  it  can  Ijc  sent  down  warm, 
and  with  a  jKjrtion  of  the  warm  wash-water. — (J.  VV.  McL). 


Explrmon  and  fire  in  the  ezplodive^  industry  and  their 
prevcrttion.  Klofke.  Z.  ges.  Schiess-undSprengstoff- 
we«cn,  1907,  2,   151—153. 

A  DE»CKrmo5  n  given  of  the  disastrous  fire  and  the  ex- 
plosion of  picric  acid  at  the  Gricshcim  fa<;tory  in  l!i01. 
The  initiating  cauxe  of  the  expUj^ion  is  considered  by  the 
author  to  1*  the  falling-in  of  a  roof,  during  the  course 
of  the  fire,  on  to  the  molten  i)i<Tic  a<'id  contained  in  come 
large  Btrme  vexseL*.  An  account  is  also  given  of  the  fire 
and  cxploeion  at  the  iioburitc  fa<;tory  at  Witten  in  I'JOO. 
The  fire  started  originally  owing  to  the  spontaneous 
ignition  of  some  roburite  while  Ixring  inforj)orated  in  a 
mixing  ma'hiiif.  The  rca.-on  of  this  is  a6crilxfl  to  tlie 
action  of  an  impurity  of  free  sul]>huric  a<;irl  remaining 


in  the  trinitrotoluene,  which  decomposed  the  potassium 
permanganate  contained  in  the  explosive,  liberating 
permanganic  acid,  thus  causing  the  guaiacum  wood  meal, 
another  of  the  constituents,  to  ignite  spontaneously. 
The  lire  spread  to  the  cooling  room  containing  somo 
10  tons  of  finished  roburite,  whicii,  after  burning  somo 
time,  exploded.  Later,  a  store  containing  50  tons  of 
ammonium  nitrate  and  10  tons  of  trinitrotoluene  also 
took  lire  and  exploded.  Suggestions  are  made  as  to  the 
necessity  of  having  automatic  sprinklers  in  danger  build- 
ings to  check  outbursts  of  fire,  and  the  buildings  them- 
selves should  bo  constructed,  as  far  as  possible,  of  unin- 
flammable material. — G.  W.  McD. 


Explosives ;   Photographing  the  flume  produced  hi/ . 

Wilkoszewski.    Z.   ges.    Schicss-  und  Sprengstoffwescn, 
1907,  2,   141—144. 

The  explosives  experimented  with,  were  fired  in  the  form 
of  ordinary  cylindrical  mining  cartridges.  They  w'ere 
suspended  in  the  air  opposite  the  camera,  and  main- 
tained in  a  rigid  position  by  two  wii'os,  the  one  passing 
across,  and  the  other  along,  the  length  of  the  cartridge. 
The  photographs  were  taken  at  uight,  the  camera  standing 
2-3  metres  away  from  the  explosive.  A  series  of  photo- 
graphs are  reproduced  which  show  very  clearly  the 
diminished  photographic  effect  produced  by  the  flame 
from  a  safety  explosive,  as  compared  with  blasting 
gelatin,  dynamite,  &c.  The  author  draws  the  following 
conclusions :  All  "  safety  explosives,"  i.e.,  those  which 
are  safe  for  use  in  fiery  mines,  give  only  a  small  flame 
photograph,  and  the  size  of  the  latter  may  be  considered 
as  a  test  of  the  safety  of  such  an  explosive  in  actual 
practice.  The  effect  of  the  addition  of  various  substances 
to  an  explosive  can  very  conveniently  be  studied  in  this 
way.  The  method,  owing  to  the  rapidity  with  which 
the  work  can  be  carried  out,  can  be  very  usefully  employed 
for  the  purposes  of  a  preliminary  test  for  a  safety  ex- 
plosive, before  submitting  it  to  the  somewhat  lengthy 
and  costly  gallery  testing,  by  which  various  numerical 
data  are   obtained  as  to  the  safety  factor  of  explosives. 

— G.  W.  McD. 


Denitration  of  mixed  acids  in  explosives  factories . 

J.    lludeloff.     Z.    ges.  Schiess-  und   Sprengstoffwesen 
1907,  2,  144—147. 


A  DESCRIPTION  is  given  of  the  Evers'  system  of  denitra- 
tion of  mixed  .sulphuric  and  nitric  acids.  The  denitra- 
tion tower  is  divided  into  three  compartments  increasing 
in  size  from  below  upwards.  E.ich  compartment  is 
filled  at  its  upjjer  portion  with  pieces  of  earthenware 
or  other  filling  material,  space  being  left  at  the  bottom, 
in  each  case,  for  collecting  the  acid,  which  is  then  passed 
on  to  the  next  compartment  below  by  an  acid  distributor. 
A  hot  air  and  steam  injector  is  also  fixed  at  the  base  of  each 
com])artiiient.  At  the  top  of  the  tower  is  the  supjjly 
chamber,  similarly  fitted  with  injector  and  distributor.  Air 
and  steam  are  introduced  at  a  temperature  of  not  less  than 
400°  C,  and  the  rate  of  flow  is  so  regulated  that  they 
travel  with  the  greatest  speed  in  the  lowest  compart- 
ment and  slowest  in  the  top  chamber.  All  organic 
compounds  in  the  acid  are  oxidised  and  a  wator-whiet 
sidphuricacid  of  60''  B.  obtained,  containing  only  a  trace 
of  nitrogen  compounds.  The  condensed  nitric  acid 
coasists  of  80  per  cent,  of  an  acid  of  40°  B.,  and  20  per 
cent,  of  36°  B.,  containing  only  0-2 — 0-3  per  cent,  of 
nitrous  acid.  A  special  apjjaratus,  containing  bundles 
of  small  tubes,  precedes  the  main  condensing  apparatus, 
and  is  said  to  yield  good  results  in  preliminary  conden- 
sation. In  the  case  of  denitrating  the  acids  received 
from  the  manufacture  of  nitrotoluene,  a  special  vessel, 
U-shaped  in  cross-section,  is  placed  in  the  system  imme- 
diately after  the  tower,  to  condense  any  nitrotoluene 
carried  over,  and  thus  prevent  a  block  in  the  condensing 
pil>es.— G.  W.  Mod. 
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Match  factory  of  Messrs.  Mordand  db  Sons,  Gflouceater, 
with  special  reference  to  a  recent  fatal  case^f  phosphorus 
necrosis.  Report? to  the  Secretary  of  State  for  the 
Home  Department  bv  H.  H.  S.  Cunynghame,  C.B., 
Assist.  Under-Sec.  of  State,  and  B.  A.  Whitelegge, 
C.B.,  M.D.,  H.M  Chief  Lispector  of  Factories.  Wymaai 
and  Sons,  Ltd.,  Fetter  Lane  E.G.     Price  Id. 

In  October,  1903,  a  man  whose  leg  had  been  amputated 
was  set  to  work  at  the  dipping-table,  removing  splints 
with  the  fork.  He  had  contracted  the  habit  of  chewing 
tobacco,  and  his  lame  condition  made  it  difficult  for  him 
to  leave  the  dipping-table  even  to  wash  his  hands  when 
soiled.  It  became  thus  probable  that  phosphorus 
had  reached  the  mouth  by  the  hands.  The  writers 
express  regret  that  such  employment  should  have  been 
given  to  such  a  man.  No  rule  existing  that  abstinence 
from  tobacco  chewing  shall  be  enforced,  and  only  a  rule 
that  washing  of  hands  be  imdertaken  on  leaving  work, 
the  writers  state  that  these  omissions  ought  to  be  remedied. 
The  firm  now  imdertakes  the  adoption  of  the  following 
rules  : — (1)  To  employ  none  but  adult  males  at  the 
dipping-tables.  (2)  To  provide  gloves  for  the  workers 
at  the  dipping-tables.  (3.)  To  improve  the  character  of 
the  fork  with  which  the  stray  splints  are  removed  from 
the  table.  (4)  To  cause  sawdust  to  be  spread  on  the 
floor,    and    to    be   removed    and    renewed    as    required, 

(5)  To   forbid    the   chewing   of   tobacco    in    the    works. 

(6)  To  arrange  for  the  inspection  of  the  hands  of  the 
operatives  so  that  they  may  be  kept  scrupulously  clean 
during  work  as  well  as  on  leaving  the  factory.  The 
writers  state  that  "  short  of  the  abolition  of  the  use  of 
whit«  phosphorus  or  of  making  the  machines  completely 
automatic,"  they  cannot  see  that  there  is  anything  else 
that  can  be  done. 

English  Patent. 

Matches ;;     Igniting    composition    for    tipping    .     C. 

Castiglioni,  Milan.     Eng.  Pat.  3,  Jan.  1,  1907. 

See  Fr.  Pat.  371,535  of  1906  ;  this  J.,  1907,  436.— C.  S. 
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APPARATUS. 

Oils  which  solidify  at  low  temperatures  [crude  petroleum] '; 

Determination  of  the  coefficients  of    expansion  of    . 

J.    Gruszkiewicz    and    W.    Bartoszewicz.     Petroleum, 
1907,  2,  525—526. 

In  order  to  determine  the  coefficient 
of  expansion  of  petroleum  at  tempera- 
tures below  its  solidifying  point,  the 
authors  use  a  pyknometer  consisting 
of  a  weighing  bottle.  A,  of  about 
20  c.c.  capacity  sealed  to  a  U-tube, 
B,  of  3 — 4  mm.  bore,  which  may  be 
graduated  in  millimetres.  A  having 
been  filled  with  liquid  oil  free  from 
bubbles,  the  vessel  is  brought  to  the 
required  temperature  in  a  thermostat. 
By  passing  a  rod  wrapped  with  cotton 
wool  do'ttTi  B,  the  inside  of  the  tube 
is  cleaned  and  the  excessively  concave 
meniscus  is  flattened.  The  level  of 
V     v'  the  oil  in  B  is  noted,  and  the  pykno- 

IV        If  meter    is    weighed,    whereupon    it   is 

\^^/  brought  to  the  desired  higher  tempera- 

ture. As  much  oil  is  then  drawn  out 
of  B  by  means  of  cotton  wool  as  is  required  to  restore 
the  original  level,  and  the  vessel  is  again  weighed.  From 
the  weights  of  oil  contained  in  the  vessel  at  the  former 
and  latter  temperatures,  with  a  correction  for  the  expansion 
of  the  glass,  the  expansibility  of  the  oil  is  readily 
calculated.  The  expansibilitv  of  Tustanowice  (Boryslaw) 
petroleum  is  0-00108— 0-00109  between  0°  C.  and  10"  C, 
rises  to  000110  between  10=  |C.  and  20^  C,  and  then 
gradually  decreases  with  rising   temperatures. — W.  A  C. 
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Fal  'i    Source  of  error  in  the 

determination    of    by 

means  of  carbon  tetrachloride, 
F.  Volkath.  Chem.  -  Zeit., 
1907,  31,  398. 

In  the  ordinary  method  of 
extracting  fat,  any  water  con- 
densing with  the  carbon  tetra- 
chloride falls  upon  the  sub- 
stance in  the  extractor  and 
prevents  the  proper  penetra- 
tion of  the  solvent,  with  the 
result  that  the  amoimt  of  fat 
obtained  is  too  low.  This  source 
of  error  may  be  obviated  by 
the  use  of  the  apparatus  shown 
in  the  figure,  in  which  the  con- 
densed liquids  are  caught  in  the 
vessel  above  the  extractor,  and 
the  carbon  tetrachloride  passes 
on  as  soon  as  it  reaches  a 
certain  level,  whilst  the  water, 
which  forms  an  upper  layer, 
remains  behind.  In  a  typical 
•  analysis  of  linseed  oil  cake,  the 
amount  of  fat  extracted  when 
this  apparatus  was  employed 
was  (1)  7-6  per  cent.,  and 
(2)  7'6  per  cent.  ;  [whilst  without  the  water-catcher, 
the  quantities  of  fat  varied  from  7*1  to  7*5  per  cent. 

— C.  A.  M. 


German  Patent. 


■ — .  , — I    Mercury      pump  ;,       Modified 
WW        Sprengel  .     A.  Beutell. 

Ger.  Pat.  178,136,  Jan.   19, 

1906. 

The  ordinary  Sprengel  pump 
frequently  becomes  useless 
after  a  short  time  owing  to 
fracture  of  the  fall  tube.  In 
order  to  avoid  this  difficulty, 
the  patentee  provides  the  fall 
tube,  k,  with  a  small  air-inlet 
tube,  d,  so  that  the  mercury 
will  always  fall  on  to  an 
elastic  cushion  of  air.  The 
air-inlet  tube,  d,  may  be 
closed  with  an  air-filter. — A.  S. 

INORGANIC- 
QUANTITATIVE. 

Alizarin  Red  I.  W.S.  as  an 
indicator  in  volumetric  analy- 
sis. G.  E.  Knowles.  J.  Soc. 
Dyers  and  Col.,  1907,  23, 120. 
Auzakin  Red  LW.S.  (Hochst) 
in  dilute  solution  has  a  yellow 
colour,  which  is  turned  violet 
by  excess  of  sodium  hydroxide. 
Excess  of  acid  restores  the 
original  colour.  Excess  of 
alkali  carbonate  tmns  the 
mdicator  violet,  but  on  adding 
acid,  the  coloxu-  gradually 
changes  from  violet  to  orange, 
and  when  the  end  pomt 
appears,  there  is  a  very  decided 
change  from  orange  to  yellow. 
It  is  stated  that  this  indicator 
can  be  used  for  the  direct 
estimation  of  the  total  alkali 
It  cannot  be  used  in  the  presence  of  borates. 

—P.  F.  C. 


in  soaps. 
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fluorine  ;    Nnr  qumttifative  detemiination  of  ,   and 

composiiion  of  iron  fiuoride.  E.  Deiissen.  Monatsh. 
Chem.,  1907.  28,  103—172. 
The  author  hiis  obtained  satisfactory  i-csults  in  the 
determination  of  fluorine  in  fluorides  by  a  method  devised 
bv  W.  Leni.  The  substance  is  weighed  into  a  small 
platinum  crucible  and  mised  therein  with  a  small  quantity 
of  pure  calcium  oxide.  The  rtMuaimler  of  the  crucible  is 
then  tilled  with  calcium  oxide,  juid  the  whole  is  inverted  in 
a  lar^^r  platinum  crucible,  the  annular  s^iaco  l)etween  the 
two  being  also  tilled  with  calcium  oxide.  The  whole  is 
then  heatetl  prjulually  to  incipient  red  heat,  cooled,  the 
contents  of  the  crucibles  cautiously-  slaked  with  water, 
and  dilute  acetic  acid  added  so  long  as  evolution  of  gas 
occurs.  The  liquid  is  now  treated  with  one-tenth  of  its 
volume  of  alcohol,  and  after  several  hours  the  calcium 
fluoride  is  filtered  off  and  washed  with  dilute  acetic  acid 
coDtaining  some  alcohol,  until  the  washings  no  longer 
give  an  immediate  precipitate  with  ammonium  oxalate. 
The  calcium  fluoride  is  then  dried  and  weighed,  and  may 
afterwards  be  converted  into  calcium  sulphate  and  again 
weighed.  Check  experiments  with  pure  sodium  fluoride 
and  ammonium  fluoride  showed  that  the  method  uniformly 
givea  results  about  0*8  per  cent,  too  low,  which,  con- 
sidering the  difficulty  of  fluorine  determinations,  repre- 
eente  out  a  comparatively  small  error.  Commercial 
ammonium  fluoride  was  found  to  consist  of  the  normal 
fluoride.  NH^F,  and  not^  as  is  frequently  assumed,  the  acid 
salt,  XH4FFH.  The  author  has  also  examined  the  iron 
fluoride  obtained  by  dissolving  metallic  iron  or  ferric 
oxide  or  hydroxide  in  hydrofluoric  acid  in  presence  of 
nitric  acid,  and  finds  that  instead  of  being  ferric  fluoride, 
FegFg.OHoO,  as  is  usually  stated,  it  is  a  ferro-ferric  com- 
pound of  the  composition,   (FeF3)2,FeF2,10HoO. — A.  S. 

MetoU  I   Rapid  elect ro-analylical  deposition  and  separation 

of .     /.     The  metals  of  the  stiver  and  copper  groups 

and  zinc.  H.  J.  S.  Sand.  Chem.  Soc.  Trans.,  1907, 
91.  373—410. 
The  author  describes  apparatus  and  methods  for  the 
electrolytic  deposition  emd  separation  of  metals  by  graded 
potential  with  rapid  stirring  of  the  electrolyte.  The  elec- 
trofjes  are  shown  in  the  accompanying  figures.  When  in 
operation,  the  inner  rotating  electrode  (Fig.  Ic),  is 
surrounded  on  all  sides  except  the  bottom  by  the  outer 
electrode  (Fig.  la).  The  two  are  kept  in  position  rela- 
tively to  each  other  by  the  glass  tube  (Fig.  16),  which  fits 
Fig.  la.  Fig.  16.         Fig.  Ic. 


ft,  I1 —OqUt  electrode,     imib — OUm  tab«.    f  10  U —Inner 
dcctrode  with  part  of  gauze  remorea. 


tightly  in  the  collar,  A,  and  loosely  in  the  ring,  B,  of  the 
outer  electrode.  The  hollow  platinum-iridium  stem.  A, 
of  the  inner  electrode  rotates  freely  in  the  glass  tube. 
The  inner  electrode  has  a  vortical  partition,  P,  inside  the 
platinum  gauze,  which  has  a  mesh  of  14^  per  sq.  cm.  The 
platinum  gauze  of  the  outer  electrode  almost  completely 
stops  the  rotation  of  the  liquid,  and  thus,  when  the  electro- 
lyte is  ejected  rapidly  from  the  centre  of  the  inner  elec- 
trode, it  is  continually  replaced  by  liquid  drawn  in  from 
the  top  and  bottom.  The  circulation  is  stated  to  be 
practically  independent  of  the  size  of  beaker  employed. 
The  space  between  the  surfaces  of  the  two  electrodes  -when 
they  are  in  position  is  about  3  mm.  Fig.  3  shows  the 
apparatus  in  position.  In  the  case  of  solutions  containing 
metals  which  readily  pass  from  one  stage  of  oxidation  to 
another,  such  as  copper  in  ammoniacal  liquids,  iron,  tin, 
&c.,  the  inner  electrode  shown  in  Fig.  2,  which  has  a  much 
smaller  surface,  is  employed.  For 
measuring  the  potential  of  the 
electrodes,  a  special  auxiliary 
mercury — mercurous  sulphate — 
2N  sulphuric  acid  electrode  is 
employed.  In  effecting  separa- 
tions by  graded  potential,  the 
electrical  connections  must  be 
made  as  shown  in  Fig.  4.  In 
carrying  out  a  determination, 
the  metal  is  usually  deposited  on 
the  outer  electrode.  The  current 
is  generally  started  at  about 
3 — 4  amperes,  and  the  potential 
of  the  auxiliary  electrode  noted. 
Details  are  given  of  the 
determination  and  separation  of 
silver,  mercury,  copper,  bismuth, 
lead,  cadmium,  and  zinc.  Silver 
can  be  successfully  deposited  as 
amalgam  in  an  adherent  form  if 
the  cathode  be  previously  coated 
with  a  quantity  of  mercury  at 
least  10  times  that  of  the  silver. 
For  the  separation  of  silver  and 
mercury,  the  metals  are  deposited 
together,  and  converted  into 
their  cyanides,  and  these 
separated  in  the  usual  way  by 
means  of  their  different  behaviour 
to  acids.  The  silver  is  then 
deposited  from  the  solution  of 
pure  silver  cyanide.  Adherent 
B,  gauze  fused  into  glass  deposits  of  bismuth  can  be  readily 
to  make  connection.    C,    obtamed   if  the  potential  of  the 

wire  lormmg  metal  sur-      „., ,       u      1      *    1  l 

face  of  electrode.     D,  D,    cathode    be    kept    low    enough 
vanes  for  stirring.  to    prevent    the    formation     of 

hydride.  In  determinations  of 
mercury,  the  cathode  with  its  deposit  can  be  dried  quickly, 
without  loss  of  weight,  iu  a  current  of  dry  air  saturated  in  the 
cold  with  mercury  vapour.  A  description  of  the  separation 
of  the  seven  metals  mentioned  above  from  one  solution  is 
given.  Slightly  less  than  1  c.c.  of  concentrated  nitric  acid 
is  added  to  the  solution,  and  for  the  first  deposition  of 
metals,  the  potential  of  the  auxiliary  electrode  is  taken  to 
0*15  volt,  in  a  boiling  solution.  Silver  and  mercury  are 
deposited  on  thocathodo  (pnsviously  plated  with  mercury), 
and  hardly  any  lead  is  sc])aratt;(l  on  tlio  anoch;.  'I'he  silver 
and  mercury  are  separated  as  dcscrilxid  above.  For  the 
second  deposition  of  metals,  the  potential  of  the  auxiliary 
electrode  is  taken  to  0*55  volt.,  nearly  all  of  the  lead  and 
part  of  the  bismuth  being  deposited  on  the  anode,  and  all 
of  the  copper  and  tlie  remainder  of  the  bismuth  on  the 
cathode.  The  cathode  deposit  is  dissolved  in  a  boiling 
solution  of  nitric  acid,  and  after  addition  of  sodium  tar- 
trate, sodium  hydroxide,  potassium  cyanide,  and  formal- 
<lchydo,  the  bismuth  is  determined  electrolytically.  The 
anode  deposit  is  dissolved  in  a  solution  of  nitric  acid,  tar- 
taric acid  afjded,  and  the  bismuth  and  lead  deposited  in 
succession  by  graded  potential.  The  lead  deposit  is 
weighed,  dissolved  in  nitric  acid,  and  redoposited  as 
peroxide.  After  the  deposition  of  the  copper,  bismuth,  1 
and  lead,  the  residual  solution  is  evaporated  almo.st  to  ' 
dryness  with  3  c.c.  of  con'-'i-nf  rated  sulphuric  acid  in  order 


Fig.  2.  —  Inner  electrode, 
No.  2.  Stem  and  mercury 
88  in  Fig.  2.  A,  bulb  to 
spread  out  gas  bubbles. 
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FiQ.  3. — A,  Clamp  to  grip  onter  electrode.  B,  Chuck  to  grip  inner 
electrode.  C  Glass  tube  rotating  in  glass  tube  D.  E,  Oil 
trap  on  C  F,  Thick  rubber  tube.  G,  Amalgamated  copper 
wire  dipping  into  mercury  contained  in  C  and  F.  H,  Cord 
made  of  violin  string.     7,  Pulley  made  of  rubber  tube. 


Fig.  4. 

to  expel  nitric  acid,  and  cadmium  and  zinc  determined 
electrolytically  by  graded  potential  in  a  weak  acetic  acid 
solution  of  the  residue.  The  times  of  deposition  of  the 
different  metals  were  :  silver  plus  mercury,  10  minutes  ; 
silver,  8  ;  lead  and  part  of  the  bismuth  on  anode,  copper 
and  the  rest  of  the  bismuth  on  cathode,  15  ;  separation  of 
bismuth  from  copper,  15  ;  separation  of  bismuth  from  lead, 
10  ;  lead  as  metal,  7  ;  lead  as  peroxide,  10 ;  cadmium, 
15  ;  and  zinc,  15  minutes.  The  following  results  were 
obtained,  the  quantities  given  being  in  grms. : — 


Ag  + 
Hg. 

Ag. 

Cu. 

Bi. 

Pb. 

Cd. 

Zn. 

Taken  . 
Foimd  . 

0-2244 
0-2249 

0-1078  0-3682 
0-1098  0-3682 

0-1554 
0-1548 

0-1424       0-0938 

(  0-1455  \    n.no,- 
1  0-1441  t    °°^35 

0-1287 
0-1311 

— A.S. 

Tin  J    Quantitative  separation  of  from  manganest^ 

iron,    and   chromium   by   electrolysis.     N.    A.    Puschin. 
Z.  Elektrochem,  1907,  13,  153—154. 

The  method  depends  on  the  fact  that  manganese  and 
chromium  are  not  precipitated  by  the  electric  current 
from  solutions  made  acid  with  oxalic  acid.     With  certain 


modifications,  the  method  applies  also  to  the  separation 
of  tin  from  iron.  To  a  neutral  solution,  containing  about 
0-5  grm.  of  ferrous  iron  (or  manganese),  25  c.c.  of  a  boiling 
saturated  solution  of  ammonium  oxalate  are  added,  then 
100  c.c.  of  a  similar  solution  of  oxalic  acid.  The  double 
oxalate  of  ammonium  and  iron  (or  manganese)  is  allowed 
to  settle,  and  the  tin  deposited  from  the  solution  by 
electrolysis  at  boiling  temperature,  the  E.M.F.  at  the 
terminals  being  3^4  volts,  and  the  current  density  2-5 — 
4  amperes  per  sq.  dcm.  Tin  may  be  separated  from  man- 
ganese salts  by  a  similar  method,  but  the  voltage  must  not 
exceed  3  volts,  or  the  current-density  3 — 4  amperes  per  sq. 
dcm.  The  soluble  ferric  ammonium  oxalate  is,  however, 
reduced  to  the  insoluble  ferrous  salt,  which  is  partly 
precipitated  on  the  cathode  and  affects  the  results.  In  a 
similar  way,  using  an  E.M.F.  of  2-6 — 4-0  volts  and 
current-density  of  1-2 — 5  amperes  per  sq.  dcm.,  tin  may 
be  completely  precipitated  from  chromium  solutions  in 
a  pure  state. — C.  A.  W. 


LitJiopone";  Analysis  of 


Copalle.    Xlllyl.,  page  476. 


ORGANIC— QUALITATIVE. 

Gelatin    [in   solutions   of   gums,    sugar,    <fcc.]  ;•     Nessler's 

reagent    for    the    identification    of    .     Vamvakas. 

Ann.    Chim.    anal,    appl.,    1907,    12,    58—59.     Chem. 
Zentr.,  1907,  1,  1158. 

On  adding  Nessler's  reagent,  to  which  some  tartaric  acid 
has  been  added,  to  a  10  per  cent,  solution  of  gelatin 
(sp.  gr.  1-032),  there  forms  gradually  in  the  cold,  or  immedi- 
ately on  boiling,  a  lustrous  precipitate — in  dilute  solutions 
a  very  dull  lead-grey  precipitate.  This  reaction  is  stated 
to  be  characteristic  of  gelatin,  which  can  by  this  means 
be  detected  in  solutions  of  gums,  sugar,  &c. — A.  S. 

Sulphide  colours  on  cotton  ;   Identification  of .     A.  G. 

Green  and  F.  G.  C.  Stephens.     V.,  page  467. 

ORGANIC— QUANTITATIVE. 

Organic  acids  ;•    Volumetric  determination  of  combined . 

R.  Duchemin  and  G.  Criquebeuf.     Bull.  Assoc.  Chim. 
Sucr.  et  Dist.,  1907,  24,  1216—1220. 

For  the  analysis  of  salts  of  formic,  acetic,  propionic,  and 
butyric  acids,  the  authors  propose  a  method  which  depends 
on  the  fact  that  methyl  violet  is  not  affected  by  these 
acids,  whereas  it  is  turned  blue  by  mineral  acids.  The 
process  is  as  follows  ; — 

Acetates,  propionates,  and  butyrates. — One  hundred  c.c. 
of  a  solution  of  the  salt  (previously  neutralised,  if  necessary, 
in  presence  of  phenolphthalein)  are  treated  with  five  drops 
of  a  0-1  per  cent,  solution  of  methyl  violet  and  then 
titrated  with  N/2  sulphuric  acid,  the  production  of  a  blue 
colour  indicating  the  end  of  the  reaction.  The  amount  of 
acid  necessary  to  produce  the  same  blue  colour  in  distilled 
water  containing  methyl  violet  is  deducted  from  the  amount 
required  for  titration.  In  the  case  of  empyreumatic 
products,  the  methyl  violet  should  be  used  as  an  outside 
indicator,  the  analysis  being  controlled  either  with  a  dilute 
solution  of  pyroligneous  acid,  or  by  the  phosphoric  acid 
method  of  determination  (in  the  latter  case,  the  correction 
is  made  once  for  all).  Formates. — Owing  to  the  fact  that 
formic  acid  has  a  slight  action  on  methyl  violet,  the  latter 
must  be  used  as  an  outside  indicator.  The  analysis  is 
controlled  by  a  blank  experiment  in  which  0-5 — 1-0  c.c. 
of  N/2  sulphuric  acid  is  added  to  150  c.c.  of  a  5  per  cent, 
aqueous  formic  acid  solution  in  the  presence  of  the  indi- 
cator. The  method,  as  the  authors  show,  is  fairly  accurate, 
and  has  the  advantage  of  being  very  expeditious. — L.  E. 

Tobacco ';    Determination  of  the  non-volatile  organic  acids 
in  .     J.  Toth.     Chem.-Zeit.,  1907,  31.  374. 

Oxalic,  citric,  and  malic  acids  were  estimated  separately 
and  together  in  a  number  of  samples  of  tobacco.  The  per- 
centage of  oxalic  acid  varied  from  0-42 — 2-57,  that  of 
citric  acid  from  0-92 — 2-49,  and  that  of  malic  acid  from 
1-56 — 7-81.  The  sum  of  the  acids  determined  separately 
is  not  always  in  agreement  with  the  total  amount  deter- 
mined by  titration.  With  an  increa«;e  in  the  amount  of 
acid,  the  combustion  number  decreases,  that  is,  tlie 
burning  quality  of  the  tobacco  improves. — E.  F.  A. 
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Mtmerai  liibneating  oils  r    Attal^tieal  constants  of . 

R.  KiosUng.     IIL.  page  463. 

Wine  analt/sis  ^    Dtte niiination  of  sucnkie,  reducing  sugars, 
ami  d<':iirin  in .     H.  Pellet.     XVII.,  page  480. 

Bhubarb  r  Dttermination  of  Ihe  valve  of [hi/  means  of 

diiizotised  paranit raniline  solution].      A.    Tsoliirch   and 
J.    Etlner.     XX..    jiage   483. 

Alhaii>idal  drugs,  extracts,  and  tinctures  [Nux  vomica, 
hydraatis,  and  jaborandi]  ;  Application  of  di nitro phenyl- 
mttkyl-pyrazolone  {picrolonic  acid)  to  the  determination 

of  dtt  txtlue  of  .      H.  Mattheo  and  O.  Raninistedt. 

XX..  page  483. 

AcfiaHilide  aud  pfienacetin  in  pharmaceutical  preparations  7 

Iktirmination  of .      J.  L.  Turner  and  C.  E.  Vander- 

kle«Hl.     XX..  page  48a 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

(Continued  from  page  437.) 
Catalytic    reactions   at    high   temperatures   and   pressures. 
[Reductions  by  metallic  iron  and  nickel.]     W.  Ipatiew. 
Ber..  1907,  40,  1270—1281. 

AcBTONE,  heateil  alone  in  an  iron  vessel  to  400°  C,  is  but 
slightly  altered.  Above  420°  C  it  is  decomposed  to  a  greater 
extent  (about  one-third  of  the  total  quantity  disappears), 
with  formation  of  very  small  quantities  of  methane  and 
carbon  monoxide,  and  production  of  an  oil,  insoluble  in 
water,  boiling  between  60°  and  200°  C,  but  not  further 
investigated.  In  presence  of  hydrogen  at  100  atmo- 
8phere.s  pressure,  and  at  a  temperature  of  400°  C. ,  the  acetone 
is  transformed  into  isopropyl  alcohol,  but  the  reaction 
ie  reversible,  and  equilibrium  is  established  when  about 
25  per  cent,  of  the  acetone  has  been  thus  reduced.  Starting 
from  isopropyl  alcohol,  the  same  position  of  equilibrium 
is  attained.  Isobutyraidehyde  in  contact  with  hydrogen 
at  an  initial  pres-sure  of  85  atmospheres,  and  heated  to 
400^  C.  in  a  phosphor-bronze  apparatus,  undergoes  no 
noticeable  reduction  ;  when  iron  is  substituted  for  phos- 
phor-bronze, however,  the  aldehyde  is  almost  completely 
reduced,  L^obutyl  alcokol  equivalent  to  about  three-quarters 
of  the  original  aldehyde  being  obtained,  and  the  remainder 
being  condensation  product*  of  isobutylene,  involving  the 
previous  formation  of  isobutyl  alcohol.  Isovaleraldehyde 
iii  similarly  reduced,  while  isoamyl  alcohol  is  practically 
unchanged  when  heated  under  these  circumstances. 
Tbe  temperatiires  at  which  these  reductions  are  effected  by 
iron  are  higher  than  the  corresponding  temperatures  in 
tbe  caee  of  nickel.  With  nickel,  similar  changes  occur. 
lAopropyl  alcohol  is  partly  converted  into  acetone  at 
2B(f  C,  the  reaction  being,  however,  reversible  ;  a  certain 
proportion  of  the  alcohol  is  also  decomposed  with  pro- 
doetion  of  paraffin  hydrocarbons.  As  the  temperature 
rJMS,  so  does  the  proportion  of  acetone  Ijofore  equilibrium 
is  reached  ;  but  so  also  does  the  amount  of  parafiins. 
Acetone  at  2K/'  C.  is  rapidly  converted  in  the  apparatus 
into  isopropyl  alcohol,  but  as  the  temperature  rises,  the 
oonvenioD  is  lens  complete,  and  the  proportion  of  paraffins 
formed  greater.  Nickel  thus  is  not  a  very  suitable  agent 
for  the  preparation  of  aldehydes  or  ketones  from  alcohols. 
Methyl-ethyl-carbinol.  and  isoamylalcohol  l)ehave 
■imilarlv  to  i.'topropyl  alcohol,  save  "that  the  formation 
of  pM«ffin«  occurs  only  at  hijther  temjieraturew,  and  that 
the  eqoflibrium  point  under  similar  circumstances  occurs 
with  a  muf  h  jfreater  propf>rtion  of  alcohol  and  smaller 

Coportion  of  aldehyde  than  in  the  three-carbon  series, 
ethyl  akohoi,  heated  in  contact  with  nickel  to  a  high 
temperature  with  hydrogen  at  high  j)ressure,  yields 
g— tioiM  produr.U,  chiefly  hydrogen  and  methane. '  The 
hydrotfen,  however,  is  always  present  in  greater  proportion 
relatively  to  the  methane  than  would  be  exjKjcted. 
Benzene,  hc&te^J  under  theiw  f  ircumstanccH  in  contact  with 
iron,  ondergoe*!  no  alteratirm  much  Ulow  WX^  ('.,  at  whfch 
tempwature  it  yields  hydrogen  and  diphenyl.  On  the 
other  band,  with  nickel  a«  the  catalytic  agent,  it  is  converted 
almost  completely  at  2.W  C.  into  hcxahydrolx  nzene, 
A^>ove  .30ff  C,  hexAbydrol<enzene  dissfxiates,  f>artly  into 
benzene  and  hydrogen,  but  chicOy  into  carbon  and 
methMie.— J.  T.  D. 


Catalytic  reactions  at    high    temperatures  and  pressures. 

[Reductions  in  presence  of  inetaUic  oxides.]    W.  Ipatiew. 

Ber.,  1907,  40,  1281—1290. 
Nickel  oxide  (Ni203)  in  the  author's  apparatus,  at  a 
temperature  of  250°  C,  and  an  initial  hydrogen  pressure 
of  100  atmospheres,  reduces  many  organic  substances  very 
much  more  rapidly  than  metallic  nickel.  Benzene  is  in 
about  I.V  hours  (for  25  grms.)  completely  converted  into 
pure  hexahydrobenzone.  Nickelous  oxide  is  intermediate 
in  this  respect  between  the  metal  and  the  higher  oxide. 
The  speed  of  reaction  is  greatly  affected  by  temperature, 
being  three  times  as  great  at  250°  as  at  200°  C.  At  290°  C. 
considerable  decomposition  of  the  hexahydrobenzene 
occurs.  The  reaction  is  more  rapid  when  the  oxide  is 
introduced  after  the  benzene  than  when  the  opposite 
is  the  ease  ;  a  fact,  the  cause  of  which  is  to  be  found  in  the 
larger  surface  exposed.  Increasing  or  diminishing  the 
amount  of  the  catalytic  agent  (about  2  grms.  were  ordi- 
narily used  with  25  grms.  of  benzene)  affects  the  speed 
correspondingly,  though  not  proportionately.  In  a 
similar  way  the  author  has  converted  acetone,  phenol, 
diphenyl,  naphthalene,  dibonzyl,  a-  and  j8-naphthol, 
and  benzophenone  respectively  into  isopropylalcohol, 
hexahydrophenol,  dicyclohexyl,  decahydronaphthalene, 
dicyclohexylethane,  a-  and  ^-decahydronaphthol  and 
diphenylmethane.  In  many  of  these  cases  the  trans- 
formation is  complete,  and  the  new  substance  quite  pure. 
The  mode  of  action  of  the  nickel  oxide  is  not  yet  under- 
stood ;  but  it  is  certainly  not  reduced,  or  is  only  in  very 
minute  proportion  reduced,  to  metallic  nickel. — J.  T.  D. 

Mannitol ';      Presence    of in    the    JcLsmineoe.     J. 

Vintelesco.     J.   Pharm.   Chim.,   1907,  25,  373—377. 

The  twigs  of  white  jasmine,  Jasminum  officinale  L., 
gathered  whilst  flowering  in  May,  were  extracted  with 
water,  and  the  residue  left  on  evaporating  completely 
dried.  This  was  extracted  with  alcohol,  the  alcohol  dis- 
tilled off,  and  the  residue  extracted  several  times  with 
warm  ethyl  acetate  containing  water.  On  cooling,  a 
crystalline  substance  was  deposited.  This  proved  to  be 
mannitol  by  its  melting  point,  165°^ — 166°  C,  and  by  the 
comparison  of  its  optical  rotation  in  borax  solution  with 
that  of  commercial  mannitol.  Mannitol,  together  with 
syringin,  was  found  by  a  similar  process  in  Jasminum 
rmdiflorum  L.,  gathered  during  May. — F.  Shdn. 


Trade   Report. 

Chemical  Patents  in  Switzerland. 

The  Swiss  National  Council  has  passed  the  new  Patent 
Bill  which  was  considered  by  the  Standerat  last  December. 
As  now  adopted,  the  Act  provides  that  no  patents  will 
bo  granted  for  inventions  of  chemical  materials,  but  rather 
for  inventions  of  chemical  processes,  excepting  those  which 
relate  to  the  production  of  materials  which  are  mainly 
intended  for  the  nourishing  of  human  beings  or  animals. 
In  the  same  way  patents  will  not  be  issued  for  inventions 
of  medicines,  food  products,  and  beverages  for  human 
beings  or  animals,  when  these  are  produced  other  than 
by  chemical  methods ;  neither  will  such  processes  be 
given  protection. 

German  Chemical  Industry. 
Chem.  and  Drug.,  April  29,  1907. 
The  number  of  chemical  works  operating  in  Germany  last 
year,  as  well  as  the  number  of  permanent  workers  insured 
and  the  amounts  paid  in  wages,  have  increased  in  the 
same  ratio.  The  export  movement  in  chemicals,  crude 
and  manufactured,  also  shows  a  large  increase.  Among 
the  articles  which  were  more  especially  affected  by  the 
now  tariff  duties,  the  exports  of  aniline  oils  increased  from 
27,fX)0  to  78,000  double  centners,  tar  colours  from  55,0(K) 
to  104,(XX),  zinc  ash  from  24,(X)0  to  42,000,  and  sulphate 
of  ammonia  from  37,(XX)  to  106,000  double  centners.  'J'ho 
increasing  pro8i)erity  of  the  chemical  industry  during  the 
laet  two  years  has  shown  no  sign  of  abating.     Ilie  balance* 
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NEW  BOOKS. 


sheets  so  far  only  available  for  1905  of  142  operating 
concerns,  with  a  paid-up  capital  of  460  million  marks, 
show  that  for  that  year  69^  million  marks  have  been  paid 
in  dividends  and  in  interest  on  loans  and  mortgages. 
This  corresponds  to  an  average  return  of  10'12  per  cent., 
against  9-52  per  cent,  for  the  previous  year.  The  per- 
centage in  the  case  of  manufactiu-ed  tar  colours  rose  from 
11 -68  to  13-54  per  cent.,  which  is  the  most  striking  feature, 
but  for  chemico-pharmaceutical  preparations  the  average 
return  of  earnings  declined  from  9-67  to  9-35  per  cent, 
owing  to  keen  competition  and  adverse  duties. 


New  Books. 

Coal  Exports,  &c.  Board  of  Trade  Return  No.  124. 
Wyman  &  Sons,  Fetter  Lane,  London,  E.G.     Price  4d. 

This  return  contains  statistics  showing  the  quantity  of 
coal  exported  from  the  various  ports  of  the  United  JKing- 
dom  to  countries  abroad  during  each  quarter  of  the  years 
1905  and  1906,  as  well  as  the  quantity  shipped  at  each 
port  for  the  use  of  vessels  on  foreign  voyages  during  the 
same  periods.  The  return  also  contains  a  summary 
statement,  showing  the  export  of  coal  from  the  principal 
districts  of  the  United  Kingdom  to  various  groups  of 
foreign  countries  and  British  Possessions  during  each 
quarter  of  1905  and  1906. 

Alcoholic  Beverages,  1905.  Board  of  Trade  Return 
No.  401.  Wyman  &  Sons,  Fetter  Lane,  London,  E.G. 
Price  9d. 

A  MEMORANDUM  and  statistical  tables  showing  the  pro- 
duction and  consumption  of  alcoholic  beverages  (wine, 
beer,  and  spirits)  in  various  countries  of  Europe,  in  the 
United  States,  and  in  the  principal  British  Colonies  ;  and 
the  revenue  derived  therefrom  in  recent  years. 

Theories  of  Chemistry,  being  Lectures  delivered  at  the 
University  of  California,  in  Berkeley.  By  Svante 
Arrhenitjs,  Director  of  the  Nobel  Institute,  Stockholm. 
Edited  by  T.  Slater  Price,  D.Sc,  Ph.D.  Longmans, 
Green  and  Co.,  39,  Paternoster  Row,  London.  1907. 
Price  5s.  6d.     New  York,  Bombay,  and  Calcutta. 

8vo  volume,  containing  203  pages  of  subject  matter,  with 
23  illustrations  and  the  alphabetical  index.  The  matter 
is  arranged  imder  the  following  heads  : — I.  Introduction. 
The  Use  of  Theories.  II.  Old  Hypotheses  in  Chemistry. 
III.  Existence  of  Hydrates  in  Solution.  IV.  Validity 
of  Dalton's  Law.  V.  and  VI.  Electrical  Forces  between 
the  Atoms.  The  Law  of  Faraday.  VII.  Development 
of  the  Doctrine  of  Valency.  VIII.  Composition  of  the 
Atoms.  Electrons.  IX.  Theory  of  Gases.  X.  Chemical 
Kinetics  and  Statics.  XI.  Influence  of  Temperature  and 
Pressure.  Dissociation.  XII.  Osmotic  Pressure.  General 
Laws  for  Dissolved  Substances.  XIII.  Electrolytic  Dis- 
sociation.     XIV.  Problems  to  be  Solved. 

The  Electrolytic  Dissociation  Theory.  By  Prot  R. 
Abegg,  Ph.D.  Authorised  Translation  from  the 
German,  by  C.  L.  von  Ende,  Ph.D.,  Assist.  Professor  of 
Chemistry,  State  University  of  Iowa.  First  Edition. 
John  Wiley  and  Sons,  New  York,  U.S.  America.  1907. 
Price  5s.  Gd.     Chapman  and  Hall,  Ltd.,  London. 

Small  8vo.  volume,  containing  164  pages  of  subject 
matter  and  the  alphabetical  index.  The  volume  is 
dedicated  to  Sv.  Airhenius.  The  subdivisions  of  the 
entire  subject  are  as  follows  : — I.  Fundamental  Concep- 
tions. II.  Mobility  of  the  Ions.  m.  Equilibria  among 
Ions.  IV.  The  Dissociation  Constant.  V.  Equilibria 
among  several  Electrolytes.  VI.  Hydrolysis.  VII. 
Avidity.  VIII.  Indicators.  IX.  Heterogeneous  Equili- 
bria. X.  Anomaly  of  Strong  Electrolytes.  XI.  Influence 
of  Pressure  and  Temperature  on  Dissociation.  XII.  Non- 
aqueous Solutions.  XIII.  Chemical  Nature  and  lonisa- 
tion  Tendency  of  the  Elements. 


Inorganic  Chemistry  for  Schools  and  Colleges. 
By  Jas.  Lewis  Howe,  Washington  and  Lee  University. 
Being  a  Second  Edition  of  "  Inorganic  Chemistry 
according  to  the  Periodic  Law."  By  F.  P.  Venable 
and  J.  L.  Howe.  The  Chemical  Publishing  Co.,  Easton, 
Pa.,  U.S.A.  1907.  Price  12s.  6d.  net.  Williams  and 
Norgate,  14,  Henrietta  Street,  Covent  Garden,  London, 
W.C. 

8vo  volume,  containing  409  pages  of  subject  matter,  with 
70  illustrations,  and  the  alphabetical  index.  The  chapters 
of  this  work  are  classified  as  follows  : — I.  Hydrogen, 
Oxygen,  and  Water.  II.  Salt,  Sodium,  and  Chlorine. 
III.  Classification  of  the  Elements.  IV.  The  Elements. 
V.  Compounds  of  Hydrogen.  VI.  The  Halides.  VII. 
Oxides  and  Sulphides.  VIII.  Binary  Compounds  of 
Group  V.  IX.  Binary  Compounds  of  Groups  IV. 
and  IIL      X.  Alloys.      XL  Outlines  of  Metallurgy. 


Electrochemistry.  I.  Theoretical  Electrochemistry  and 
Its  Physico- Chemical  Foundations.  By  Dr.  Heinrich 
Danneel,  of  the  Royal  Technical  High  School  of  Aachen. 
Translated  from  the  Sammlung  Goschen  by  Edmund 
S.  Merriam,  Ph.D.,  Assoc.  Professor  of  Chemistry  in 
Marietta  College,  Ohio.  First  Edition.  John  Wiley 
and  Sons,  New  York,  U.S.A.  1907.  Price  5s.  6d.  net. 
Chapman  and  Hall,  Ltd  ,  London. 

Small  Svo  volume,  containing  172  pages  of  subject  matter 
and  18  illustrations,  and  followed  by  the  list  of  works  and 
periodicals  recommended  for  collateral  study,  and  the 
alphabetical  index.  The  subject  matter  is  arranged  iznder 
the  following  heads  : — I.  Work,  Current  and  Voltage. 
II.  Chemical  Equilibrium,  Statics,  and  Kinetics.  IIL 
Theory  of  Electrolytic  Dissociation.  IV.  Conductivity. 
V.  Electromotive  Force  and  the  Galvanic  Current.  VI. 
Polarisation  and  Electrolysis.    VII.  Electron  Theory. 


The  Value  of  Pure  Water.  By  George  C.  Whipple. 
First  Edition.  John  Wiley  and  Sons,  New  York,  U.S.A. 
1907.     Price  4s.  6d.     Chapman  and  Hall,  Ltd.,  London. 

This  book  contains  77  pages  of  subject  matter,  with  many 
tables,  and  the  alphabetical  index.  It  is  of  small  Svo  size. 
The  matter  is  classified  as  follows: — I.  Pure  and  Whole- 
some Water.  II.  Sanitary  Qualities.  III.  Attractiveness. 
IV.  Hardness.  V.  Temperature.  VI.  Summary  of 
Formulae.  VII.  Application  of  Formulae,  as  Effects  of: 
(i.)  Contamination  ;  (ii.)  Turbidity,  Colour,  and  Odour  ; 
(iii. )  Hardness.  VIII.  Benefits  of  Filtration.  (Sanitary 
Quality,  Physical  Quality,  Water  Softening.)  IX.  Cost  of 
Filtration.  X.  Summary.  XL  What  is  Pure  and  Whole- 
some Water  ?     XII.  Disadvantages  of  Hard  Water. 


A  Handy  Book  for  Brewers.  Being  a  Practical  Guide 
to  the  Art  of  Brewing  and  Malting.  Embracing  the 
Conclusions  of  Modern  Research  which  bear  upon  the 
Practice  of  Brewing.  By  Herbert  Edwards  Wright, 
IVLA.  Third  Edition.  Revised  and  Enlarged.  Crosby 
Lockwood  and  Son,  7,  Stationers'  Hall  Court,  Ludgate 
Hill,  London.     1907.     Price  12s.  6d. 

Contains  548  pages  of  subject  matter  and  Appendix  and 
the  alphabetical  index,  and  is  of  8vo  size.  The  subject 
matter  is  arranged  under  the  following  heads  : — Intro- 
duction, with  Notes  on  Chemical  Changes  and  Outlines 
of  Brewing  Processes.  I.  Barley,  Malting  and  Malt. 
II.  Water  for  Brewing.  III.  Hops  and  Sugars.  IV.  The 
Brewing  Room.  V.  Chemistry  as  Applied  to  Brewing. 
VT.  The    Laboratory.  VII.  Mashing,    Sparging,    and 

BoJing.  VIII.  Ferments  in  General.  IX.  Fermentation 
with  Commercial  Yeast,  its  Science  and  Practice.  X. 
Culture  from  a  Single  Cell,  Wild  Yeasts.  Xi.  Treatment 
of  Beer.  XIL  The  Brewery  and  Plant.  X IIL  Synoptic 
List  of  Enzymes  (Unorganised  Ferments).  XIV.  Plan  of 
Arrangement  of  Large  Brewery  on  Skimming  Principle. 
XV.  Sjmoptic  Tabic  of  tho  Various  Processes  in  Malting 
and  Brewing,  &g. 
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PATENT  UST. 


[May  15,  1907. 


Patent  List. 

Where  •  wmplote  SiHH-ifliatiou  BOioinpanies  an  Application,  an 
•sterlsk  U  affixt-d  The  aat«-«  jrivon  are  (i)  in  the  case  of  Applica- 
tion* for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
t'ouiplete  SjH'citications  Accepted,  tluwe  of  the  Official  Journals 
in  wliich  acivptances  of  the  Complete  SiH-dtications  are  advertised. 

Complete  .SvHciiicatii>ns  thus  advertised  iis  accepted  are  open  to 
insiHftion  at  the  I'atcnt  Oihce  immediately,  and  to  opposition 
witniu  two  months  of  the  aald  dates. 


I.— PI^\NT.  APPARATUS.  AND  MACHINERY. 
Applications. 

8850.  Reeves.  Apparatus  for  altering  the  weight  and 
conii>osition  of  air  and  liquid.''.     April  16. 

t»156.   David.^on.     Dryin;;  apj>aratu.s.     April   19. 

9169.  Legg  iuid  Boby.  Apparatus  for  mixing  liquids. 
April  19.     ^ 

9'285.  Rossee,  and  Union werke  A.-G.  Fabr.  f.  Brauerci- 
Einrichtungen.     Filter  presses.     April  22. 

9307.  Feldhoff  and  Manns.  Apparatus  for  the  con- 
sumption of  smoke  and  dust.*     .April  22. 

9389.  Vallat.  Plates  for  alcohol,  benzine,  petroleum, 
and  like  distilling  columns.     April  23. 

9741.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Apparatus 
for  drj-ing  and  grinding  materials.     April  26. 

CoMPLBTK  Specifications  Accepted. 

9305  (1906).  S/ek.     Centrifugal  drvers.     April  24. 

21.022  (1906)'.   Bouvicr  and  Collon.'     See  under  II. 

22.187  (1906).  Burt.     Filters.     May    1. 

28.767  (1906).  Bovenot.  Extraction  and  desiccation  of 
the  solids  in  solutions  or  fluids,  particularly  milk  and 
saccharine  juices.     May   1. 

1595  (1907).  Douge.  Recovery  of  vapours  of  .solvents 
in  factories.  esp>eciallv  applicable  to  artificial  silk  factories. 
April  24. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

9701a  (1906).  Co.\.     Gas-making  plants.     April  20. 

8841.  Allgem.  Elektricitats  Ges.  Incandescence  bodies 
for  lighting  and  heating.  [Ger.  Appl.,  April  17,  1906.1* 
April  16. 

8975.    Dixon.     Treatment  of  bituminous  coal.    April  18. 

9100.  Atkinson.     Incandescent  mantles.     April  19. 

9136.  Hasaraan  and  Puterbaugh.  Artificial  fuel.* 
April  19. 

9385.  Ijiycfx;k.  Apparatus  for  abstracting  ammonia 
and  naphthalene  from  gas.     April  23. 

9869.   Love.     Ga.s  retorts.     .April  27. 

Complete  Specifications  Accepted. 

11.004  (1906).   Kersey.  Gas  washer  scrubbers. 

21.022  (1906).   Bfjuvier  and    f^ilion.       Apparatus    for 

mixinir.  measuring,  and  carburetting  gaseous  bodies. 
.M»y   I. 

•1«2«»  (1907).  Bonl.iiwl  Manufacture  of  agglomerate 
fuel.     May  1. 


III.-DEaTRUCnVE  DISTILLATION.  TAR 

PRODLdS.   PEIHOLKUM,  AND 

MINERAL  WAXI':8. 

Aptlications. 

9180.   HellxinK.       IVrNlorising        and        deHul|»hurating 

niin«ral  oib..     (SwmI.   Appl..  .Ajiril  :U»,   nK»6.]*     April   19. 

W.lMy.    Vallat.      Srr  under  I. 


IV.— COLOUR!. VG     MATTERS     AND     DYESTUFFS. 

Applicatioss. 

K729.   Rloxam  (Ant.-Ge»i.  f,  Anilinfnbr.).     Manufacture 
of  re<l  i%7jj  dyextiifTw  and  of  int<Trnetli>it4-  |.r«KluftH.   Ajiril  15. 


9011.  Bloxam  (Act. -Ges.  f.  Anilinfabr.).  Manufacture 
of  sulphurised  dyestuffs.     April  18. 

9266.  Levinstein,  and  Levinstein,  Ltd.  Dyestuffs  and 
dyeing  therewith.     April  22. 

9546.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  chlorinated  derivatives  of  indigo.     April  24. 

9547.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  a  bromo-derivative  of  indanthienc.     April  24. 

9548.  Meister,  Lucius,  und  Briining.  Manufacture  of 
substantive  red  dyestuffs.  [Ger.  Appl.,  April  25,  1906.]* 
April  24. 

9657.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  of  the  anthracene  series. 
April  25. 

9742.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  azo  dyestuffs.     April  26. 

Complete  Specifications  Acceptbd. 

14,921  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     May  1. 

19,322  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  compounds  of  the  anthracene 
series.     April  24. 

4159  (1907).  Ges.  f.  Chem.  Ind.  in  Basle.  Manufacture 
of  yellow  sulphine  dyestuffs  of  the  quinophthalone  series. 
May  1. 

v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND   FINISHING    TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

8934.  Denison  and  Preussner.      Method  and  apparatus 

for  treating  textiles.     April  17. 

9120.  Jardin.  Bleaching  flax,  hemp,  and  like  textile 
material.     April  19. 

9241.  Denison  and  Preussner.  Imparting  a  permanent 
finish  to  cloths,  and  apparatus  therefor.     April  20. 

9266.   Levinstein,  and  Levinstein,  Ltd.     See  under  IV. 
9300.  Wilkins.      Solution   for   rendering  cotton,  wool, 
and  like  substances  capable  of  resisting  fire.  *     April  22. 

Complete  Specifications  Accepted. 

6992  (1906).  Beresin.  Treatment  of  cotton  fabrics  or 
yams  to  improve  their  texture  and  render  their  dye  more 
permanent.     Mav  1. 

9457  (1906).  Duckworth  and  Hall.  Machines  for 
dyeing,  scouring,  washing,  and  bleaching  fabrics.    April  24. 

9881  (1906).  Bon  tor.  Apparatus  for  printing  yams. 
May  1. 

15,542  (1906).  Merck  and  Merck.  Manufacture  of 
hygienic  textile  fabrics.     April  24. 

19,276  (1906).  Briggs.  Apparatus  for  conditioning 
yarn.     May  1. 

22,422  (1906).  Crumierc.  Manufacture  of  artificial  silk 
or  horse-hair.     April  24. 

1595  (1907).  Douge.     See  under  I. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

8653.  Bender.  Making  compounds  of  oxygon  from  the 
elements  at  a  high  temperature.*     April  15. 

8997.  Evans.  Process  for  obtaining  red  oxide  of  iron 
and  zinc  liquor.     April  18. 

(K)47.  Raschen,  Wareing,  and  United  Alkali  Co.,  Ltd. 
Treatment  of  ores  containing  lead  sulphate  for  the  obtain- 
ment  of  lead  chloride  therefrom.     April  18. 

9385.  liaycock.     See  under  II. 

9407.  Krauss,  and  Ges.  f.  Stickstoffdunger.  Production 
of  ainmoitia  from  nitrogen  compounds.     April  23. 

9553.   Efford  and  Dabner.     Ijimo  kilns.*     April  24. 

9636.  Chem.    F'abr.    Buckau.     See  under   XI. 

Complete  Specifications  Accepted. 

Il,5(i5  (15K)6).  Imray  (Meister,  Lucius,  und  Hriining). 
Dehydration  of  sodium  hydrosulphite  containing  wat<T  of 
crystallisation.     April  24. 

'36!»2  (MK)7).   Fischer.     Ozonising  oxygen  or  gaseB  con- 
taining  oxygen.     May    1. 
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VIIL— GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

8687.  Lovatt,  Lovatt,  and  Lovatt.  Decorating  or 
finishing  earthenware  or  pottery.     April  15. 

8704.  Lindemann  and  Lindemann.  Production  and 
use  of  glass  or  vitreous  substances.     April  15. 

8855.  Wieltschnig.     Glass  furnaces.     April  16. 

9394.  Schofl,  Trautmann,  and  Mayer.  Manufacture 
of  fire-resisting  porcelain.     April  23. 

Complete  Speclfications  Accepted. 

15,292  (1906).  Chambers.  Combined  glass  tank  and 
pot  furnace.     May  1. 

21,721  (1906).  Oppermann.  Pouring  pots  for  use 
in  the  manufacture  of  plate  glass.     April  24. 

29,427  (1906).  Mayer.  Furnaces  for  burning  glass, 
porcelain,  stoneware,  and  like  articles.     May  1. 


IX.— BUILDING  MATERIALS,    CLAYS,   MORTARS, 
AND  CEMENTS. 

Applications. 

28,199a  (1906).  Dunbar  (Isolatoren-Fabr.  "Pulvolit  "). 
Manufacture  of  artificial  stone  or  the  like.*     April  15. 

8760.  Morgan.     Cement  kilns.*     April  15. 

9314.  Tochum.     Manufacture  of  cement.     April  22. 

9316.  Marmetschke  and  Briining.  Impregnating  wood 
and  the  like  with  heavy-metal  salts  and  aluminium 
combinations   under   hydraulic    pressure.     April   22. 

9375.  Flynt  and  Brownhill.  Substitute  for  natural 
rock  asphalt.     April  23. 

9633.  Thorn.  Manufacture  of  stone  or  marble  arti- 
ficially.    April  25. 

Complete  Specifications  Accepted. 

3755  (1906).  Jacobs.  Preservative  for  wood,  metal, 
&c.     April  24. 

10,900  (1906).  Ali-Cohen.  Artificial  marble  and  other 
stone.     April  24. 

15,631  (1906).  Altena.  Apparatus  for  treating  wood 
with  preservative  compositions.     May  1. 

18,851  (1906).  Bamett  and  Hadlington.  Brick  kilns 
and  the  like.     April  24. 


X.— METALLURGY. 

Applications. 

9073.  Twynam.  Treating  slags  from  steel  and  iron 
making  processes.     April  19. 

9559.  Lake  (Strout,  Bassett,  and  Parker).  Manu- 
facture of  fluxes  for  brazing.  *     April  24. 

9645.  Becker.  Annealing  and  tempering  metals. 
April  25. 

9740.    Sang.   See  under  XL 

Complete  Specifications  Accepted. 

994  (1906).  Gillies.  Apparatus  for  leaching  ores  or 
metallurgical  products  and  subsequently  separating  the 
liquids  from  the  solids.     April  24. 

1004  (1906).  Gillies.  Treatment  of  zinciferous  ores 
and  products.     April  24. 

9210  (1906).  Maiden  and  Maiden.  Consolidating  finely 
divided  ore  material.     April  24. 

9339  (1906).  De  Bechi  and  Rucker.  Treatment  of 
complex  sulphide  ores.     May  1. 

9426  (1906).  Savelsberg.  Treatment  of  ores  pre- 
liminary to  smelting.     May  1. 

26,934(1906).  Baker.  Treatment  of  complex  sulphide 
ores.     April  24. 

28,342  (1906).  Thirot  and  Mage.     See  under  XI. 

28,354  (1906).  Cowper-Coles.  Uniting  aluminium. 
May  1. 


XI.— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 
Applications. 

13,949a  (1906).  Electric  furnaces.     April  18. 
9029.  Borgnet.     Electrolytic  apparatus.*     April  18. 
9397.     De  Pont.     Manufacture  of  insulating  materials 
for  electrical  purposes.     April  23. 

9636.  Chem.  Fabr.  Buckau.  Electrolytic  recovery  of 
chromic  acid  from  solution  of  sulphate  of  chromium. 
[Ger.  Appl.,  May  8,  1906.]*     April  25. 

9637.  Chem.  Fabr.  Buckau.  Increasing  the  durability 
of  carbon  electrodes  in  aqueous  solutions.  [Ger.  Appl., 
May  8,  1906.]*     April  25. 

9740.  Sang.  Method  of  depositing  metallic  coatings 
on  metal  surfaces.  *     April  26. 

Complete  Specifications  Accepted. 

1716  (1906).  Finlay  and  Finlay.  Batteries  of  electro- 
lytic cells.     May  1. 

10,161  (1906).  Hartenstein.  Lining  for  electric  or 
other  furnaces.     May  1. 

13,972  (1906).  Cowper-Coles.  Electrodeposition  of 
copper.     April  24. 

22,519  (1906)  Frick.  Electric  transformer  furnaces. 
May  1. 

22,658  (1906)  Weichert.  Apparatus  for  the  electro- 
lysis of  fluids.     April  24. 

26,929  (1906)  Roach.     Electric     furnaces.     April     24. 

28,342  (1906)  Thirot  and  Mage.  Electrolytic  pro- 
duction of  pure  tin.     April  24. 

1658  (1907).  Gronwall,  Lindblad,  and  Stalhane.  Elec- 
tric smelting  fiu'naces.     May  1. 


XIL— FATTY   OILS,   FATS,   WAXES,   AND    SOAPS. 
Applications. 

8731.  Faiga  and  Webster.  Oils,  greases,  fats,  bitu- 
minous substances,  and  the  like.     April  15. 

9563.  Marter.  Removal  of  smell  from  oils  and  ren- 
dering them  non-inflammable.     April  24. 

9733.  PhUlips.  Extraction  of  palm  oil  from  the  chaflE 
of  palm  nuts.  *    April  26. 

9766.  Dreymann.  Treatment  of  oils.  [Ger.  Appl., 
May  1,  1906.]*     AprO  26. 

XIIL— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 

Application. 

9811.  Henry.  Preparing  revived  and  toned  colouring 
matters.*     April  27. 

(B.) — Resins  ;   Varnishes. 

Application. 

8868.  Wright.     Manufacture  of  linoleum.     April  17. 

(C.) — India-Rubber. 

Complete  Specifications  Accepted. 

9290  (1900).  Wilder  man.  Manufacture  of  rubber. 
April  24. 

16,084  (1906).  Ormandy.  Manufacture  of  vulcanised 
rubber  or  other  sheets.     April  24. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Application. 
9271.  Morris.    Preservative  materials  for  leather  belting, 
patent  leather,  &c.     April  22. 

Complete  Speclfications  Accepted. 

9893  (1906).  Lake  (Barron).  Machines  for  treating 
hides,  skins,  &c.     May  1. 

I    16,348  (1906).  Lake  (Lederfabrik  Hirschbcrg).    Chrome 
tanning  process.     April  24. 


IM 


PATENT  LIST. 


[May  16,  1901. 


16,443  and  16.450  (1906).  Hcintz.  Process  of  chrome 
tanninp.     April  24. 

24,18y  (liK>6).  Thoiuixsou  (KoUv).  Tanning,  tawing, 
or  curing  hides  or  skins.     April  24. 

2y,6«)l  (1906).  NorrL*.  Treatment  of  hides  and  skins. 
May  1. 


XV.— MANURES,  &c. 
Complete  SrEciFiCATioN  Acceptjeu. 
8727  (liXHi).  Stringfellow.      Treatment      of 


waste,  &c.,  and  obtaining  manure  therefrom. 


excreta, 
April  24. 


XVI.— SUGAR.  STARCH,  GUM,  &c. 
Complete  Specification  Accepted. 
28,767  (1906).  Bevenot.     See  under  I. 

XVn.— BREWING,  WINES,  SPIRITS,  &c. 

Applications. 

8682.  Brekei.  Continuous  beer-production  with  four 
chief  vessels.  •     April  15. 

8848.  Guillaume.  Rectification  of  alcohol  or  other 
product  similarly  treated.  [Fr.  Appl,  April  19,  1906.]* 
April  16. 

9444.  Watt.  Process  of  distilling  fermented  liquors.* 
April  23. 

CoicPLETE  Specifications  Accepted. 

13,523  (1906).  Adlam.  Chilling  and  carbonating  beer, 
stout,  and  other  liquids.     May  1. 

17,909  (1906).  Ozonair,  Ltd.,  and  Rogerson.  Brewmg 
beer  and  other  liquors.     May  1. 

XVIII.— FOODS;    SANITATION,  WATER 

PURIFICATION  ;    AND  DISINFECTANTS. 

(^.)— Foods. 

Applications. 

8708.  Aktiebolaget  Baltic-Separator.      Manufacture  of 

butter.     [Swed.  Appl,  AprO  20,  1906.]*     April  15. 

8823.  Kuhn.  Treatment  of  liquid^  for  preventing 
fermentation.*     April  16. 

9015.  Mitscherlich.  Manufacture  of  margarine.  [Ger. 
Appl.,  April  19,  1906.]*     April  18. 

Coscplete  Specifications  Accepted. 

10,136  (1906).  Robinson  and  Backhouse.  Manufacture 
of  flour  or  meal     April  24. 

28,767  (1906).   Bevenot.     iS'ee   UTider   I. 

{B.) — Sakitation  ;    Watbk  Pueification. 

Appucations. 

8747.  Schneible.  Apparatus  for  treating  refractory 
water.*     April   15. 

8809,  Gircrd.     Purification   of  water.*     April    17. 


Complete  SrEcmcATioN  Accbptkd. 
8727  (1906).  Stringfellow.     See  under  XV. 

XIX.— PAPER,  PASTEBOARD,  &o. 
Applications. 

9537.  Lederer.  Manufacture  of  products  resembling 
celluloid.  *     April  24. 

9568.  Tortelli.  Utilising  celluloid  residua.  [Ital. 
Appl.,  April  24,  1906.]*     April  24. 

9696  and  9697.  Hutchinson,  and  The  United  Railway 
and  Trading  Co.,  Ltd.     Manufacture  of  paper.     April  25. 

Complete  Specification  Accepted. 


11,632  (1906).  Coale. 
May  1. 


Manufacture  of  artificial  cork. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 
Applications. 
9725.     Houghton.     Process     of     forming     monobasic 
organic  peroxides.*     April  26. 

9857.  Basler  Chem.  Fabrik.     Manufacture  of  camphor 
from  isoborneol.    [Ger.  Appl.,  April  28,  1906.]*     April  27. 

Complete  Specifications  Accepted. 

19,868  (1906).  Bergell.     Bacteria  toxins.     April  24. 
5013  (1907).  Imbert.     Production  of  chloracetic  ether 
and  chloracetic  acid.     May  1. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Application, 
9855.  Schwartz.     Production  of  an  emulsion  of  silver 
phosphate.*     April  27. 


XXn.— EXPLOSIVES,     MATCHES,    &c. 
Application. 
9170.  Comaro.      Manufacture     of    explosives.      [Ital. 
Appl.,  April  21,  1906.]*     April  19. 

Complete  Specifications  Accepted. 

9791  (1906).  Vender.  Making  plastic  horny  explo- 
sives.    May  1. 

16,453  (1906).  Stange.  Manufacture  of  matches  and 
igniting  surfaces  therefor.     April  24. 

16,882  (1906).  Bichel.  Production  of  a  plastic  ex- 
plosive from  trinitrotoluol.     April  24. 

22,783  (1906).  Quinan.  Drying  guncotton,  nitro 
cellulose,  and  similar  bodies.     April  24. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday,  July  10,  and  following  days.  A  programme 
is  contained  in  this  number. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
By-laws,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
will  retire  from  their  respective  offices  at  the  forthcoming 
Annual  Meeting. 

Sir    Boverton    Redwood   has    been   nominated    to    the 


office  of  President,  under  Rule  8  ;  Prof.  Percy  Frankland^ 
Prof.  R.  Meldola,  and  -Mr.  Walter  F.  Reid  have  been 
nominated  Vice-Presidents  under  Rule  8  ;  and  Mr. 
Eustace  Carey  has  been  nominated  a  Vice-President 
under  Rule  11.  Prof.  W.  R.  Hodgkinson  has  been 
nominated  an  ordinary  member  of  Council  under  Rule  17  ; 
and  the  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective 
offices.  'C7 

Dr.  Charles  A.  Keane,  Mr.  C.  T.  Kingzett,  Mr.  F.  H. 
Tate,  and  Dr.  L.  T.  Thorne  have  been  nominated,  under 
Rule  18,  to  fill  four  vacancies  among  the  ordinary 
members  of  Council.     No  ballot  will  be  required. 


TO  THE  PRESIDENT&MEMBERS  OE 
THE  SOCIETE  CHIMIQLEDE  FRANCE. 


t.THE  PRESIDENT  G-MEMBERS  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY 


^^  said,  ijou  our  hcArtxc5t  ^ectin^s  on  the  occasion  ot'ijour  J.ui>ilcc  Cclebr.Uions. 
iSOr^jj^gP  And  seiic  oUdltj  the  opportiinitu  for  conguiiiLitui^  ijoii  on  the  conipLtion 
ol'  lit'tq  theirs  ot'  corporate  Ut'c,  tilled,  to  o\  ertloii^me  it'ith  the  best  I'niits  olhumaiv 
cft'ort .  The  vi>ork  i^ou  have  accomplished  ui  those  I'lt'ti)  ncars  is  n'ritien.  at  Lin^e m  llie 
pages  ot'  Saencc  .\nd  Inditstrxi .  Tiie  servxces  oi  tjour  Socuti  [  to  the  caiise  of' pure  Sci« 
enee  are  bemmd  the  luntts  ot  ttrne  and  sp.ice  to  enumerate ;  nor  is  there  need  to  ci  iii« 
mcr.vie  than .  tor  theij  are  knoii'n  andadinvtted  bi|  all .  It  uviild  siUt'iee. it  ihtxe iiHre 
lioutbt ,  to  cite  ui>o  n.imes  ol'the  hi\^hest  distinction .  Berthelot  and  Moissan ,  Mm  like 
these  .ire  mourned  bi[  the  it-hole  avilurcd  ii'orUl..ind  their  L>ss  is  as.idproot.it  oncei>l 
the  debt  under  u'hich  i{oii  have  Liid  evertj  rtition  arulot  the  St-){u"'.i'-itn  ot  interest  and 
.ilVeetion  ii'hicli  ni-ikes  kin  ilie  ii'hole  iforUl  of' Science,  The  inlliiencc  ol  iioiir  SocieU| 
h.is  K-en  no  less  beneficmt  to  Indiislnj.  Bi|  stimiiLitinc  research  and  bi^aidino  inthe 
ditf'i  isuin  ci  chennicil  knoit'ledoe  and  vis  application  to  .iris  .md  n-Liniitactiires  ijou 
h.iN  e  been  Ur^^rln  instrunicntaL  in,  maint.tLntn^  the  position  of  France  .is  one  ot'  the 
Icidvno;  f.ictors  of' civ  ilt:-itu»n .  ^X'ork  stuh.asthi5  is  the  r.iiSon  d'etre  ot'ourSoiieti[. 
-ind  It  IS  this  .ispect  therefore  of  i(our  voned  .ictiv  Lti|  tlx.il  apf>e.ils  niosl  stronolij  lo 
our  .idmiration,  an  odmir.itton  which,  u'e  cannot  better  express  than  b4  emiiLot' 
m^j^ tK.it  devotion  to  cr^at  purposes  u.'herebti, advancing  cUtrino  Kilt  a  ctTitiin| 
f  ron-i  stren^K  to  Strength,  the  Societe  Chuntcjaie  de  France  Kis  attained  its  present 
proud  position  amon^T  the  Icirned  bodies  of  the  u>orld .  FiruiUn^  lue  u'cnddventiin- 
the  hope  that  the  preseiit  festivoi  in  u'hichi[ou  so  ^Tii.Toiish[  mvite  us  top.irtiap.ite 
m^tl  inAvi^itralc  anevf  era  in  the  historti  of  qoitr  <Tcit  Society  transcendino^  in 
achievement  even  Us  ^lonoiis  past  .f^hr -:^05-   ^^'(fc-     Oir    "S^fe'     ^KX'      J^ffcr 
Ql\"2N  under  mij  Kiiid  oixhehali  of  the  Societi[  at  its  oft  Ice.  Palace  CKiinbers.X'C'cst-- 
minster,  on  TiurscLui  the  '■23rd  cLui  of  Apnl.ivi07. 

*  jjresident- 


JUBILEE      OF 


THE     SOCIETE     CHIMIQUE 
FRANCE. 


DE 


The  proceedings  to  celebrate  the  50th  Anniver-sary  of 
the  founding  of  the  Societe  Chimique  de  France  took 
place  in  Paris,  Mav  Kith  to  18th.  Dr.  J.  Lewkowitsch, 
Dr.  K.  E.  Markel,  and  Mr.  Walter  F.  Reid.  the  delegates 


appointed  by  the  Council  to  represent  the  Society  of 
Chemical  Industry  on  this  occasion,  in  response  to  an 
invitation  from  their  French  colleagues,  were  most 
cordially  received  and  presented  an  Address,  of  which  the 
above  is  a  copy.  In  return,  the  Council  of  the  Societe 
Chimique  de  France  have  sent  to  the  Council  of  this 
Society  a  medal,  struck  in  celebration  of  the  event. 
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Liverpool  Section. 


Alcttir.g  hfld  at  the  Unittrsiiv  on  Wednesday,  March  13, 
1907. 


DK.    SAiaS   T.    COXBOY    IN   THE   CHAIR. 


SOME  ANALYSES  OF  GENUINE  JAMAICA  RUMS. 

BY   W.    COLLTXGWOOD   VTILUAMS,    B.SO.,   F.I.C. 

Havinjt  recently  received  direct  from  Jamaica  a  number 
of  samples  of  rum  produced  on  various  estates  in  the 
Island,  it  appeared  to  me  that  the  results  of  their  analysis 
would  be  worth  placing  on  record,  especially  as  very  few 
such  analyses  have  been  published  hitherto.  The  samples 
were  sent  to  me  by  Mr.  Charles  Allan.  B.Sc,  late  Fermenta- 
tion Chemist  to  the  Sugar  Experiment  Station  of  the 
Jamaica  Board  of  Agriculture,  and  their  genuineness  is 
authenticated  by  him.  I  am  further  indebted  to  Mr. 
Allan  for  information  as  to  the  process  of  manufacture, 
which  I  will  briefly  describe  before  discussing  the  analytical 
results. 

Jamaica  rums  are  broadly  classified  for  trade  purposes 
in  two  distinct  groups,  viz.,  (a)  "  common  clean,"  or 
ordinary  drinking  rum  ;  (h)  "  flavoured  "  or  "  German  " 
rum,  used  solely  for  blending. 

The  raw  materials  employed  in  making  common  clean 
rum  consist  of  molasses,  "  skimmings,"  and  "  dunder." 
The  first  named  needs  no  special  description.  "  Skim- 
mings "  consist  of  the  scum  which  rises  during  the  boiling 
of  the  cane  juice.  Before  use  they  are  allowed  to  imdergo 
acid  fermentation,  either  alone  or  in  presence  of  the 
crushed  canes  (or  "trash").  "Dunder"  is  the  spent 
wash  from  the  stills.  The  unfermented  wash  when  set 
up  contains  from  10  to  15  per  cent,  of  sugars,  and,  owing 
to  the  use  of  the  sour  skimmings  and  dunder,  a  considerable 
amount  of  organic  acids  (principally  acetic,  propionic, 
butyric,  and  lactic)  is  also  present. 

Fermentation  is  very  slow,  occupying  five  or  six  days. 
Alcoholic  fermentation  results  from  the  action  of  yeasts 
from  the  cane  rind,  but  as  fermentation  proceeds  acid- 
forming  bacteria  multiply  at  the  expense  of  the  yeasts, 
ultimately  entirely  supplanting  them. 

The  still  used  in  Jamaica  is  invariably  of  the  pot-still 
type,  heated  sometimes  by  direct  fire  heat  and  in  other 
cases  by  steam  coils. 

After  leaving  the  still,  the  vapours  pass  through  one 
or  two  rectifiers,  which  are  charged  with  "  low  wines  " 
and  "  high  wines  "  respectively.  Should  there  be  only 
one  rectifier,  the  high  wines  are  returned  to  the  still  itself. 
The  first  portion  of  the  distillate  constitutes  rum,  and  is 
of  about  40°  O.P.  when  collected.  The  second  portion 
is  the  high  wines  (about  20°  O.P.),  and  the  final  fraction, 
low  wines. 

In  making  flavour^  or  German  rum,  the  same  materials 
are  used  as  in  the  case  of  common  clean  rum,  with  the 
addition  of  what  is  technically  termed  "  acid "  and 
"  flavour."  "  Acid "  is  produced  by  fermenting  cane 
juirc  and  allowing  it  to  acidify  by  standing  in  contact 
with  cane  tratth  and  sludge  from  the  fermenting  vats. 
"  flavour  "  is  prepared  by  fermenting  cane  juice  in  contact 
with  cane  trash,  dunder  .H-diment  and  sludge  from  the 
fermenting  vats  being  added  at  various  stages  of  the 
proceM.  The  fermentation  of  this  product  is  largely 
anaerobic,  and  hutyric^a-id  is  a  characteristic  ingredient. 

The  skimmings  are  aUo  subjected  to  a  preliminary 
fermentation  in  contact  with  cane  trash,  lasting  some 
dftyi,  and  the  final  fermentation  after  the  wash  is  set  up 
la«ta  14  or  15  days.  Distillation  is  then  conducted  as  in 
the  case  of  the  common  clean  rum.  The  development  of 
bacterial  action,  in  addition  to  yeast  fermentation,  appears 
to  be  an  e^nt-ntial  feature  of  the  manufncturc  of  Jamaica 
rum,  and  the  former  is  egjjecially  encouraced  in  making 
flavoured  rums.  In  this  respect  the  Jimaica  process 
differs  essentially  from  that  employed  in  Denierara  and 
Trinidad,    whereby    what    is    loiown    commercially    as 


"  Deraerara  rum  "  is  produced.  In  this  case  the  fermenta- 
tion is  rapid,  and  due  solely  to  j'east  action,  bacteria 
having  no  time  to  develop.  The  Demerara  fermented 
wash  is  also  in  many  cases  distilled  in  patent  stills,  though 
by  no  means  invariably  so. 

The  Demerara  process  is  undoubtedly  better  amenable 
to  scientific  control  as  an  alcohol  industry,  but  the  product 
is  much  inferior  to  most  rums  of  the  Jamaica  type.  I 
shall  recur  to  the  analytical  differences  between  Jamaica 
and  Demerara  rums  at  a  later  stage. 

Analyses  of  the  samples. — The  alcoholic  strength  varied 
from  21°  to  44°  O.P.,  the  majority  lying  between  35°  and 
43°  O.P.  Three  of  the  samples  (Nos.  9,  18,  and  26)  were 
uncoloured,  and  consequently  practically  devoid  of  solid 
matter.  In  the  rest  of  the  samples,  the  solids  varied 
from  0'14  to  1-16  grms.  per  100  c.c,  the  average  being 
0-4  for  the  whole  series.  The  remaining  items  of  the 
analyses  are  expressed  as  grms.  per  100  litres  of  alcohol 
(i.e.,  parts  per  100,000),  in  terms  of  a  typical  compound 
of  each  class,  in  accordance  with  the  usual  practice. 

In  the  "  common  clean  "  rums,  total  acidity  (as  acetic 
acid)  varied  from  30  to  155,  with  an  average  of  78-5, 
while  volatile  acidity  varied  from  21  to  146,  averaging 
61.  In  the  "  flavoured "  rums,  the  acidity  is  rather 
higher,  aver.aging  102'5  for  total  and  95*5  for  volatile  acid. 
The  total  acidity  was  determined  by  direct  titration, 
volatile  acidity  by  deducting  the  acidity  of  the  dried 
solids  from  the  total. 

For  the  estimation  of  volatile  esters,  higher  alcohols, 
furfural  and  aldehyde,  the  spirit  was  first  diluted  so  as  to 
contain  about  50  per  cent,  alcohol  by  volume,  and  in  the 
case  of  coloured  samples  200  c.c.  of  the  diluted  spirit  was 
distilled  until  180  c.c.  had  passed  over.  The  distillate 
was  made  up  to  200  c.c,  and  the  exact  alcoholic  strength 
taken.  In  the  case  of  uncoloured  samples,  distillation 
was  dispensed  with,  the  analysis  being  at  once  proceeded 
with  after  ascertaining  the  exact  strength  of  the  diluted 
spirit.  I  have  found  by  repeated  trials  on  many  occasions 
that  the  simple  distillation  of  9/10  is  sufficient  to  bring 
over  the  whole  of  the  volatile  esters,  higher  alcohols,  and 
furfural,  and  it  is  in  my  opinion  both  unnecessary  and 
undesiiable  to  complicate  the  analysis  of  spirits  by  employ- 
ing more  elaborate  methods  of  distillation. 

The  volatile  esters  were  estimated  in  the  distillates  by 
saponification  with  caustic  soda  in  the  usual  manner, 
employing  a  soda  solution  of  which  1  c.c.  =0-025  grm. 
of  ethyl  acetate.  In  the  "  common  clean  "  rums  the  esters, 
expressed  as  ethyl  acetate,  were  found  to  vary  from  88 
to  1058  grms.  per  100  litres  of  alcohol,  averaging  366*5. 
The  sample  No.  20,  showing  88  parts,  ie  quite  exceptional, 
and  this  sample,  as  well  as  Nos.  4  and  12,  were  remarkably 
poor  specimens  of  Jamaica  rum,  possessing  but  little  of 
the  characteristic  aroma  and  flavour  of  that  spirit.  In 
the  "  flavoured  "  rums,  the  esters  varied  from  391  to  1204, 
with  an  average  of  768*5. 

The  relatively  high  proportion  of  esters  in  Jamaica 
rum  as  compared  with  other  spirits  is  due  to  the 
acidity  of  the  fermented  wash  and  of  the  "dunder" 
mixed  therewith.  The  samples  are  tabulated  in  the 
order  of  their  ester  content.  It  is  not  suggested, 
however,  that  this  is  an  absolute  index  of  quality,  though 
it  appears  to  be  the  case  that,  broadly  speaking,  rums 
containing  the  higher  proportions  of  esters  command 
higher  prices — provided  of  course  that  the  esters  have  been 
produced  in  a  legitimate  manner. 

The  "  higher  alcohols  "  were  estimated  by  the  Allen 
Marquardt  process,  and  are  expressed  in  terms  of  amyl 
alcohol.  The  proportion  found  varied  from  46  to  1 50  grms. 
per  100  litres  of  alcohol,  with  an  average  of  98-5  in  the 
common  clean  rums  ;  and  from  80  to  144  with  an  average 
of  107  in  the  flavoured  rums.  This  proportion  is  relatively 
low,  being  on  an  average  less  than  half  that  usually 
present  in  pot-still  whiskey. 

Furfural  and  aldehyde  were  estimated  colorimetrically 
by  comparing  the  tints  y)roduced  with  aniline  acetate 
and  Gayon-SchifT  reagent  respectively,  with  standard 
solutions  of  furfural  and  aldehyde  in  50  per  cent,  alcohol. 
The  proportions  found  were  extremely  variable,  and 
it  does  not  seem  possible  to  base  any  very  definite  general 
conclusions  upon  them  ;  but  a  hiifh  figure  for  aldehyde 
seems   often    to   be   associated    with   a   less   satisfactory 
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rum.  For  example,  samples  15,  16,  and  17  are,  in  my 
judgment,  not  worthy  of  the  relatively  high  position 
they  occupy  in  the  classification  on  the  ester  basis ; 
while,  conversely,  Nos.  5  and  13  are,  in  my  opinion,  better 
Turns  than  the  ester  value,  taken  alone,  would  indicate. 

From  the  description  of  the  manufacture  already 
given,  it  will  be  gathered  that  the  term  "  flavoured," 
as  applied  to  Jamaica  rum,  does  not  imply  that  any 
flavouring  material  is  added,  but  merely  that  a  special 
method  of  fermentation  is  employed  with  a  view  to  the 
development  of  flavour  in  the  finished  product.  Haphazard 
as  the  process  is,  it  is  not  surprisin?  that  the  desired  result 
does  not  seem  to  be  attained  with  certainty,  and  as  a 
matter  of  fact  there  appears  to  be  no  hard  and  fast  distinc- 
tion between  the  two  classes. 

Both  in  chemical  composition  and  in  strength  and 
quality  of  flavour,  I  find  they  overlap — the  best  samples 
of  "  common  clean  "  of  this  series  being,  in  my  opinion, 
superior  to  some  of  the  "  flavoured  "  rums.  .4s  already 
mentioned,  the  flavoured  rums  are  not  used  for  drinking 
as  such.  They  command  a  relatively  Ligh  price,  and 
are  mainly  exported  to  Germany  (hence  the  name  German 
rum),  where  they  are  used  for  flavouring  neutral  spirit  in 
imitation  of  genuine  Jamaica  rum. 

I  have  already  referred  to  Demerara  rum.  This  article, 
produced  as  it  is  by  the  distillation  of  fermented  cane 


molasses,  is  undoubtedly  entitled  to  the  name  of  rum, 
but  is  of  relatively  poor  quality  and  considerably 
cheaper  than  Jam.aica  rum. 

A  few  samples  of  Demerara  rum  from  bond  which  I 
examined  a  year  or  two  ago  gave  the  results  set  out  in 
Table  C,  and,  from  a  detailed  report  by  Prof.  Harrison, 
of  Demerara,  published  in  1904,  I  find  that  he  gives 
the  mean  proportion  of  esters  in  Demerara  rum  as  70  parts 
per  100,000  of  alcohol  for  vat  stills,  and  45  parts  for 
continuous  stills. 

In  Demerara  rum  it  appears  that  one  has  a  most  suitable 
material  for  blending  with  flavoured  Jamaica  rum.  The 
former,  though  approaching  plain  spirit  in  many  cases, 
is  of  a  clean  and  wholesome  type,  and  is  prepared  from 
a  legitimate  source  of  rum  in  a  British  Colony.  In  order 
to  give  Demerara  rum  the  character  which  it  lacks, 
flavoured  Jamaica  rum  is  the  very  thing  required,  and 
it  would  seem  preferable  that  such  an  employment  should 
be  found  for  it  rather  than  that  it  should  be  sent  to 
Hamburg  to  flavour  potato  or  beet  spirit,  and  thus  illegiti- 
mately compete  with  the  Jamaica  planters  in  their  own 
market. 

In  conclusion  I  desire  to  express  my  thanks  to  Messrs. 
W.  H.  Roberts,  E.  G.  Jones,  E.  Garratt,  and  II.  E. 
Gresham  for  their  assistance  in  connection  with  the 
analytical  work  described  in  this  paper. 


Table  A. — "  Common  Clean  "  E^ims. 


Grms.  per  100 

litres  of  alcoho 

1. 

Alcoholic 
strength 

Total 
solids 

Keference 

No. 

(per  cent. 

(CTms.  per 

Total 

Volatile 

Esters 

Hiahcr 

by  vol.). 

100  CO  ). 

acids 
(as  acetic). 

acids 
(as  acetic). 

(a»s  ethyl 
acetate). 

alcohols 
(as  amylic). 

Furfural. 

Aldehydes. 

21 

80-4 

0-43 

83 

75 

1058 

3-6 

12-5 

10 

82-1 

0-38 

77 

74 

565 

106 

3-5 

7-5 

3 

79-4 

0-36 

88 

76 

557 

82 

1-8 

7-5 

Ifi 

80-2 

0-88 

78 

52 

516 

110 

6-0 

15-0 

9 

82-0 

0-01 

55 

55 

480 

79 

7-0 

5-0 

17 

81-7 

0-52 

51 

38 

388 

100 

4-5 

17-5 

15 

78-3 

0-14 

130 

76 

372 

150 

4-5 

18-0 

2 

7S-2 

0-19 

70 

55 

370 

79 

3-3 

9-0 

14 

78-8 

0-34 

81 

72 

355 

145 

2-3 

12-5 

19 

76-5 

0-64 

80 

61 

351 

79 

4-0 

17-5 

6 

78-8 

0-25 

30 

21 

332 

147 

1-0 

20-0 

18 

79-3 

0-02 

41 

41 

321 

73 

4-5 

6-0 

11 

81-3 

0-48 

82 

60 

308 

89 

9-0 

200 

7 

79-5 

0-60 

82 

63 

303 

122 

2-7 

25-0 

13 

77-5 

0-21 

155 

146 

297 

70 

3-7 

10-0 

8 

81-8 

0-38 

59 

46 

266 

128 

11-5 

20-0 

5 

80-4 

0-39 

90 

62 

216 

62 

6-3 

15-0 

12 

79-9 

0-20 

110 

56 

211 

107 

3-2 

25-0 

4 

78-6 

0-34 

76 

61 

181 

•10 

4-6 

30-0 

28 

78-7 

0-43 

76 

61 

164 

— 

— 

— 

20 

68-6 

1-16 

47 

27 

88 

— 

— 

— 

-Average    . . . 

79-1 

0-13 

78-5 

61 

366-5 

98-5 

4-5 

15-3 

Maximum 

82-1 

106 

155 

146 

1058 

150 

11-5 

30-0 

Minimum 

68-6 

0-01 

30 

21 

88 

46 

1-0 

5-0 

Table  B. — "  Flavoured  "  Rums. 


Grms.  per  100  litres  of  alcohol. 

Alcoholic 
stfeneth 

Total 
solids 

Reference 

Xo. 

(per  cent. 

(frrms.  per 

Total 

Volatile 

Esters               Higher 

by  vol.). 

100  c.c). 

acids 
(as  acetic). 

acids 
(as  acetic). 

(as  ethyl            alcohols 
acetate).         (as  amyiie). 

Furfural. 

Aldehydes. 

1 

79-5 

0-26 

133 

122 

1204 

124 

2-9 

13-0 

25 

77-3 

0-29 

145 

137 

981 



— 

— 

26 

66-1 

none 

109 

109 

866 

103 

4-1 

— 

23 

77-7 

0-22 

104 

93 

787 

80 

2-7 

17-5 

22 

80-6 

0-22 

45 

39 

599              ]          144 

4-5 

37-5 

24 

79-9 

0-61 

127 

116 

552                         83 

12-0 

15-0 

27 

80-0 

0-55 

55 

53 

391                         — 

— 

— 

Avcage    . . . 

77-3 

0-31 

102-5 

95-5 

768-5            '          107 

5-2 

20-7 

Maximum 

80-6 

0-61 

145 

137 

1204                        144 

120 

37-5 

Minimum 

66-1 

none 

45 

39 

391                         80 

2-7 

13 

b2 


fiOO       BALE— TREATMEXT  OF  THE  PAX  SCALE  OF  SALT  PAXS,  AND  OF  ITS  PRODUCTS.     [May  31,  1907. 


Tablb  C. — Demetara  Hums. 


Grms.  per  100  litres  of  alcohol. 

Keference  Xo. 

Total 

Volatile 

Esters 

acids 

acid* 

(as  ethyl 

Furfural. 

(as  acetic). 

(as  acetic). 

acetate). 

1 

121 

75 

53 

2-7 

123 

71 

48 

1-6 

s 

n 

34 

37 

0-6 

4 

"5 

33 

96 

2-6 

Prof.      Harrison's 

Report— 

V»t  itills  (average) 

— 

33-1 

69-9 



Continnoos  da 

(aTexage) 

■"• 

18-4 

44-9 

— 

DL«crssio>'. 

The  Crairmax  sai(i  that  it  was  satisfactory  to  learn 
that  Mr.  Williams  was  able  to  trace  a  connection  between 
his  figures  and  the  qualities  and  values  of  the  various 
samples.  He  had  not  said,  however,  whether  he  was 
able  to  trace  any  connection  between  rums  of  low  acidity 
and  ester  values  and  individual  factories.  Did  any 
given  factory  produce  a  particular  cjade  of  rum,  or  was 
it  more  or  less  chance  whether  a  high  or  a  low  grade  pro- 
duct appeared  ?  Had  Mr.  Williams  any  information 
on  that  point  ? 

Professor  Donxjlk  thought  the  existence  of  a  bacterium 
in  rum  of  considerable  alcoholic  strength  had  been 
recently  investigated.  Did  the  author  think  it  would 
be  ros.'siblei  in  the  case  of  a  liquid  so  rich  in  alcohol  ? 

Jir.  CoLUDfGwooD  Williams  said  that  he  thought 
the  actual  production  of  the  esters  would  occur  almost 
entirely  after  the  heat  was  applied  to  the  stills.  The 
nature  of  the  esters  was  a  very  interesting  question, 
but  one  that  could  be  determined  only  if  sufficient  material 
were  at  command.  The  highest  of  the  figures  for  the 
flavoured  rums  would  represent  about  1  per  cent,  of  esters 
in  the  sample.  The  amount  is  not  large  absolutely, 
and  when  one  had  only  small  quantities  of  material  to 
deal  with,  one  cuuid  not  conduct  a  very  extended  investiga- 
tion into  the  nature  of  the  actual  bodies  themselves. 
He  had,  however,  ascertained  the  mean  combinicg  weights 
of  the  acids  combined  as  esters  in  four  of  the  samples  and 
had   obtained  the  following  results  : — 

No.  1,  66  ;  Xo.  9,  71  ;  'Xo.  18,  69  ;  Xo.  22,  68  ;  in'all 
case<5  indicating  that  the  esters  were  not  merely  ethyl 
acetate.  From  the  flavour  and  aroma  there  was  no  doubt 
that  enters  of  the  higher  fatty  acids  were  present. 

As  to  the  possibility  of  any  bacillus  living  in  the  rum 
itself,  he  did  not  think  that  anything  happened  to  the  rum 
from  bacterial  action  after  it  "was  once  distilled. 

Xo  doubt  by  the  addition  of  suitable  cultures  to  the 
nnfrrmented  wash,  rums  of  different  flavours  might  be 
produced  aimofit  at  will,  but  he  was  quite  certain 
that  the  Jamaica  planter  had  not  reached  that  stage. 
It  seemed  that  some  estates  ran  make  these  flavoiu-ed 
rums,  while  others  cannot.  Judging  from  the  descrip- 
tioDS.  a  very  complex  mixture  of  organisms  must  exist  in 
the  fermentation  stages,  and  it  was  quite  impossible  to 
■•y  what  particular  bacillus  produced  tho  observed 
TMuItA.  Bnrillus  hvtyrirvs  and  allied  forms  producing 
butyric  acid  certainly  existed  in  the  tanks  and  cisterns, 
and  were  especially  found  in  the  material  used  in  making 
flavoured   rum. 

The  question  of  the  chairman  as  to  the  variations  on 
the  estat/rs  was  nufficiently  answered  by  the  enormous 
variation  in  the  figures  obtained.  The  planters  were  only 
beginning  to  learn  how  to  <  ontrol  their  manufacture. 
A  great  deal  remained  to  be  done,  and  no  doubt  could  be 
done  by  careful  supervUion. 

TREAT3IEXT  OF  THP:  PAX  SCALE  OF  SALT  PANS 
AXD  OF  IT.S  PRODUCTS. 

BT   FKED    BALE. 

The  subject  is  one  of  some  importance  to  the  salt- 
making  indnstrie*  of  this  country,  and  relates  to  recent 


improvements  in  tho  treatment  of  the  pan-scale  of  salt 
pans  and  of  its  products,  whereby  the  salt  in  the  scale, 
which  is  now  mostly  tliro\ni  away,  is  recovered,  its  gypsum 
converted  iuto  excellent  plaster,  and  other  important 
economies  effected,  not  the  least  of  which  will  be  the 
abolition  of  the  present  process  of  "  picking  "  in  most 
works. 

This  pan-scale  varies  soniewliat  in  composition,  and  at 
Droitwich  consists  approximately  of  88  per  cent,  of 
common  salt,  10  per  cent,  of  gyjisuni,  and  2  per  cent,  of 
the  sulj'jhates  of  sodium  and  magnesium.  The  quantity  of 
this  scale  foraged  in  salt  works  is  considerable,  and 
although  it  varies  slightly  at  different  works,  it  is  approxi- 
matel\-j3/44ths  of  the  fine  and  broad  salt  manufactured,  or 
about  100,000  tons  per  year  in  the  United  Kingdom. 
Its  presence  in  the  salt  pan  is  a  difficulty,  as  it  forms  a 
hard  coherent  mass  on  the  pan's  pottom,  and  interferes 
considerably  with  the  passage  of  heat  into  the  super- 
incumbent brine,  and  causes  the  pan  to  be  overheated, 
and  often  burnt. 

This  scale  is  now  removed  from  the  pan  at  intervals 
by  the  process  known  as  "  picking."  Two  buckets  are 
floated  upon  the  hot  brine,  and  into  these  the  workman, 
stripped  to  the  waist,  steps,  pick  in  hand,  and  shuffles 
tlu-ough  the  pan,  digging  at  the  scale  to  loosen  its  hold  on 
the  ])an's  bottom,  while  another  workman,  with  a  long 
iron  lever,  prizes  it  up,  and  a  third  rakes  it  to  the  side 
and  removes  it  from  the  pan.  It  is  then  stacked  in  the 
yard  where,  by  exposure  to  the  air  and  rain  for  the  gieater 
part  of  the  year,  much  of  it  is  lost.  In  the  Worcester- 
shire salt  districts  much  of  it  is  ground  up  for  agricultural 
purposes.  In  the  Xorth,  and  elsewhere,  most  of  it  is 
thrown  away,  or  carted  away  as  useless. 

In  this  process  of  "  picking,"  the  destructive  action  of 
the  pick  upon  the  pan  and  its  brickwork  is  considerable. 
Where  tho  brine  is  confined  between  the  scale  and  the 
pan's  bottom,  the  force  of  the  blow  delivered  by  the  pick 
upon  the  scale  causes  the  iron  plates  of  the  pan  to  be 
twisted  and  bent  before  the  scale  gives  way.  This  process,, 
not  without  danger  to  the  workman,  also  increases  the 
amount  of  iron  rust  in  the  salt  pan. 

It  has  been  found  that  if  the  fme  salt  scale  is  boiled  with 
four  times  its  weight  of  water,  or  with  this  amount  of 
water  mixed  with  a  certain  amount  of  brine,  its  dissolution 
is  completely  effected,  leaving  a  saturated  solution  of 
salt  and  a  deposit  of  gypsum,  of  the  consistency  of  mud. 

The  simplest  process  is  to  effect  the  dissolution  of  the 
fine  salt-scale  in  its  own  pan,  without  breaking  it  up. 

If  too  much  scale  is  treated  at  a  time  there  is  a  diffi- 
culty in  removing  readily  the  precipitated  gypsum  mud, 
but  if  the  dissolution  of  the  scale  is  effected  twice  per 
week  about  2  tons  of  scale  will  be  the  quantity  dealt  with 
at  a  time.  The  brine  is  then  evaporated  down  to  a  height 
of  about  3  in.  in  the  pan  and  the  salt  removed.  Four 
inches  of  water  are  then  run  rapidly  into  the  pan  (1  in. 
weighing  2  tons  in  the  Worcestershire  salt  pans).  This 
amount  of  water  is  sufficient  for  the  dissolution  of  all  fine 
salt  scale,  containing  from  5  to  10  per  cent,  of  gypsum, 
whether  the  scale  is  broken  up  or  not.  While  the  water 
is  running  into  tlie  pan  the  scale  in  those  parts  of  the  paa 
where  the  liquor  does  not  boil  is  broken  up  and  removed 
down  to  the  boiling  area  of  the  pan,  as  described  in 
my  Patent  SpeciMcation  Xo.  10,722  of  190.5  (this  J.,  1906, 
315).  After  the  removal  of  the  gypsum  sludge  the  brine 
is  again  admitted  to  the  pan,  and  the  working  continued 
as  usual. 

The  plant  necessary  for  carrying  out  this  first  part 
of  the  process  is  already  at  most  of  the  salt  works. 

On  account  of  its  hardness  and  high  percentage  of 
gypsum,  the  broad  salt  scale  is  best  treated  outside 
its  pan.  It  is  ground  to  powder,  washed  with  water,  the 
solution  of  salt  run  off,  and  the  gypsum  mud  treated  as 
hereafter  described  for  plaster. 

For  carrying  out  the  second  part  of  this  process,  for 
the  conversion  of  the  gypsum  mud  into  plaster,  all  that 
is  required  is  to  dry  and  heat  tho  mud  to  about  200^  C. 

The  mud  from  the  salt-pans,  S,  S,  S,  is  thrown  upon 
the  grating  in  the  catchpit,  O,  and  washed  through  the 
conduit,  C.  C,  C,  leading  to  the  mud  vat,  M  V.  Here  it  is 
drawn  off.  as  required,  to  the  converter,  C,  allowed  to 
settle,  and  its  water   syphoned  off,  and  then  dried  and 
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heated,  when  it  becomes  friable.  The  sluice^  L,  is  then 
opened,  the  scraper,  S,  set  ia  motion,  and  the  plaster 
■worked  out  into  the  pocket,  K,  where  it  is  ground  by  the ' 
mill,  M,  and  passes  out  by  the  hopper,  H,  as  the  finished 
product.  A  new  and  paying  industry  will  thus  be  added 
to  the  salt  manufacture.  Between  8  and  9,000  tons  per 
year  could  be  manufactured  in  the  United  Kingdom, 
at  a  cost  in  labour  and  fuel  of  about  Id.  per  cwt. 


Mr.  W.  RoscoE  Hardwick  said  that  the  matter  which 
Mr.  Bale  had  brought  before  them  was  of  interest  in^all 
manufacturing  processes  where  a  deposition  of  gypsum 
caused  an  insulation  of  heat.  Generally  speaking,  gypsum 
was  more  soluble  at  high  temperatures  than  at  lower  tem- 
peratures. Consequently,  this  hard  scale  of  which 
Six.  Bale  had  spoken  had  probably  been  formed  by  a 
saturated  solution  at  a  comparatively  low  temperature, 
impinging  momentarily  on  the  heating  surface  at  a  much 
higher  temperature.  If  this  were  not  so,  and  the  deposi- 
tion occurred  from  all  parts  of  the  liquid,  the  deposit 
would  be  of  a  softer  nature.  In  the  vacuum  pan  of  a 
sugar  refinery  one  always  found  any  deposition  of  gypsum 
to  occur  on  the  worms  (the  source  of  heat),  and  not  on  the 
bottom  of  the  pan. 

Mr.  Bale  said  that  the  plaster  produced  was  beautifully 
white,  and  it  contained  less  than  1  per  cent,  of  common 
salt  when  made  by  the  process  which  he  had  described. 
It  set  very  hard.  He  found  no  sodium  sulphate  in  it 
after  washing.  The  lower  temperature  at  which  the  brine 
was  evaporated,  the  larger  the  crvstals  of  salt,  and  it  was 
necessary  to  have  slower  evaporation  to  produce  the  large 
crystals.  The  broad  salt  scale  formed  a  very  small 
quantity  indeed,  compared  with  the  fine  salt  scale.  It 
was  only  about  a  fifteenth  of  the  fine  salt  scale,  or  one- 
eightieth  of  the  broad  salt  made  in  the  Worcestershire 
district.  The  dissolution  of  the  scale  did  not  take  place 
at  all  in  cold  water,  otherwise  most  of  the  scales  exposed 
to  the  rain  and  aii-  would  disappear  altogether.  Only 
when  the  scale  was  boiled  dissolution  was  effected,  and 
the  more  rapid  the  boiling,  the  quicker  the  dissolution. 
He  could  not  answer  Prof.  Donnan's  question  as  to  whether 
the  deposit  was  gypsum  or  the  hemihydrate. 


Products. 


Stoke  works. 


(Tons  per  year). 


United  Kingdom  (per  year). 


Salt  (fine  and  broad)  

Scale 

Gypsum 

Salt    recovered    from    scale ... 
•  Plaster  produced 


1.  Fine  salt  =  70,000 

2.  Broad  salt =40,000 

1.  Fine   salt  scale -ji^  x  70,000  =  7,000 

2.  Broad  salt  scale  =>_x  40,000  =  500 


1.  From  the  fine  salt  scale  =  i\)  x  7,000  ■ 

2.  From  tfie  broad  salt  scale  =  -,".«?-    x   500  : 


350    1 
400    / 


=  A  the  gypsum 


110,000 
7,500 

750 

6,750 
600 


Do.  1,466.000 

Do.        100,000 
(most  of   whicli    is 
thrown  away). 


Do. 

Do. 
Do. 


10,000 

90,000 
8,000 


From  the  above  table  it  appears,  that  at  any  salt  works 
the  approximate  amounts  of  scale  produced  is  3/44ths  ;  the 
salt  recovered  from  the  scale  is  l/16th  ;    the  gypsum  is 

'l/146th;  and  the  plaster  producible  is  l/183rd  of  the 
amount  of  fine  and  broad  salt,  made  at  any  salt  works. 
At  the  present  prices  of  coal,  salt,  and  plaster,  the  cost 
of  treating  1  ton  of  scale  containing  10  per  cent,  of 
gypsum  for  recovering  its  salt  and  converting  its  gypsum 
into  plaster,  works  out  at  10s.  6d.,  on  the  assumption  that 
9s.  is  the  cost  of  making  1  ton  of  salt  from  brine,  and  the 
value  of  these  products  from  I  ton  of  scale  will  be  18  cwt. 
of  salt  at  Is.,  and  If  cwt.  of  plaster  at  2s.  =  2 Is.  2d.,  or  a 
gain  of  10s.  8d.  per  ton  of  scale  treated. 

There  will  also  be  a  saving  in  pan-smithing  and  repairs 
to  pans  of  about  2s.  6d.  per  ton  of  scale  treated ;  the  time 
spent  in  picking  and  repairs  to  pans  will  be  saved ;  the 
production  of  rust  in  the  pan  considerably  reduced ;  the 
cost  of  carting  away  the  scale  saved ;  and  the  uneven  and 
irregular  character  of  the  pan's  bottom,  through  "  picking," 
will  disappear. 

Discussion. 
The  Chairman  said  that  as  so  much  of  the  profit 
mentioned  would  depend  on  the  quality  of  the  plaster  of 
Paris  obtained,  he  would  like  to  know  whether  it  was 
pure  white  in  colour,  or  otherwise  suitable  for  its  intended 
use. 

Prof.  F.  G.  DoNNAX  asked  how  much  water  of  crystallisa- 
tion the  deposited  sulphate  of  lime  contained  ?  He 
suggested  that  some  of  the  difficulties  might  be  due  to 
the  fact  that  the  substance  deposited  was  not  gypsum, 
but  the  hemihydrate. 

Mr.  Verdin-Cooke  asked  at  what  p'^riod  the  solution 
of  the  scale  takes  place.     He  understood  the  author  to 

•  say  that  he  ran  the  brine  down  to  a  few  inches,  and  then 

(  ran  in  fresh  water,  and  again  boiled. 


Manchester  Section. 

Meeting  hdd  at  Manchester  on  Friday,  February  Sth,  1907. 

DR.    G.    H.    BAILEY   IN   THE    CHAIR. 

THE  EXAMINATION  OF  COiDIERCIAL  STARCHES. 

BY    W.    F.    A.    ERMEX,    M.A. 

The  usual  method  adopted  for  the  comparison  of  starches 
is  to  boil  equal  weights  of  each  of  the  samples  to  be 
compared,  with  equal  volumes  of  water,  and,  after  cooling, 
to  grade  the  resulting  pastes  according  to  the  stiffness, 
as  determined  by  the  sense  of  touch.  As  the  tactile 
sense  is  not  always  very  reliable,  I  endeavoured  to  find 
some  means  of  expressing  the  stiffness  of  the  pastes 
numerically,  and  at  the  same  time  to  standardise  the 
conditions  under  which  the  pastes  should  be  made. 

Pastes  were  made  by  mixing  10  grms.  of  starch  with 
25  c.c.  of  water,  and  75  c.c.  of  boiling  water  stirred  in. 
I  attempted  to  measure  the  stiffness  by  running  mercury 
in  a  fine  stream  into  a  vessel  supported  by  a  disc  resting 
on  the  surface  of  the  paste,  but  the  results  were  very 
unsatisfactory.  As  the  concentration  of  the  paste  is 
reduced,  it  gradually  assumes  the  consistency  of  a  fluid, 
and  will  no  longer  support  any  weight,  if  care  be  taken 
to  prevent  the  formation  of  a  skin  on  the  surface  while 
cooling. 

Measurements  of  the  viscosity  of  such  weaker  starch 
solutions  seemed  to  offer  a  solution  of  the  difficulty. 
The  most  regular  results  were  obtained,  not  by  pouring 
boiling  water  on  to  the  starch  cream,  but  by  pouring  the 
starch"  suspended  in  25  c.c.  of  cold  water  into  225  c.c. 
of  boiling  water,  and  removing  the  flame  after  further 
heating  the  solution  for  a  definite  period,  usually  until 
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the  solution  had  come  to  the  boil  again,  and  boiled  for 
one  minute.  The  solution  thus  made  was  poured  into 
a  stoppered  bottle  and  allowed  to  stand  over  night. 

At  tirst  sight  tht;  pri.voss  looked  promising.  A  number 
of  solutions  were  prepjuxnl  from  the  same  sample  of  starch, 
the  viscosities  determined  in  a  Redwood  viscometer,  and 
the  results  plotteii  to  a  curve. 

Whilst  the  weight  of  starch  (farina)  in  250  c.c.  of 
solution  varied  from  I  grm.  to  2-.">  grms.,  the  curve  was 
quite  regidar.  With  solutions  of  higher  concentration 
this  was  no  longer  the  case.  A  solution  containing 
2-S  grms.  gave  140  seconds  for  the  first  determination. 
When  the  same  solution  wa*  returned  to  the  apparatus, 
50  c.c.  ran  through  in  133  seconds,  the  next  time  in 
129  seconds,  and  even  after  10  trials  the  viscosity 
iras  still  falling  (Fig.  1).  These  boiled  solutions 
are  verj-  sensitive  to  a  rise  in  temperature,  as  is 
shown  by  the  next  diagram  (Fig.  2).  The  curves  show 
the  effect  of  a  rL*e  in  the  temiierature  of  two  usable 
solutions,  and  of  two  which  gave  a  variable  viscosity 
(Fig.  3).  The  variability  disapi^ears  above  a  certain 
temperature  which  is  jieculiar  to  each  strength  of  solution. 
More  extended  exi)eriments  showed  that  these  boiled 
solutions  are  liable  to  give  variable  results  even  when 
the  tests  are  carried  through  with  the  greatest  care. 
It  L<  not  possible  to  pour  out  the  same  amount  of  the  cold 
starch  suspensions  every  time,  and  there  i<  also  a  tendency 
to  the  formation  of  solid  films  of  starch  in  the  boiling 
beaker,  which  block  up  the  viscometer.  Also  the  size 
of  the  gas  flame  used  and  the  shajie  and  thickness  of  the 
beaker  affect  the  lesults.  and  thus  no  conclusions  as  to 
the  comparative  value  of  two  starches  can  be  based  on 
this  method.  Solutions  of  starch  made  in  the  cold  with 
the  help  of  caustic  soda  are  free  from  the  many  causes 
of  variation  inherent  in  the  boiling  method.  The  process 
I  employ  is  as  follows  : — 230  c.c.  of  cold  water  are  placed 
in  a  washbottle,  and  the  weighed  quantity  of  starch  is 
•washed  with  thL<  water  into  a  250  c.c.  graduated  flask, 
and  shaken  till  an  even  susioension  results. 

Fifteen  c.c.  of  a  10  per  cent,  solution  of  caustic  soda 
are  then  quicklv  run  in  from  a  burette,  the  flask  filled 
with  cold  water  up  to  the  mark,  and  shaken  continuously 
till  the  solution  begins  to  thicken.  The  solution  is 
generally  ready  for  use  in  a  couple  of  hours,  but  it  is 
safer  to  let  it  stand  till  next  morning,  after  which  interval 
I  have  found  that  all  starches  have  reached  a  stationary 
condition.  A  large  number  of  exi)eriments  have  shown  that 
this  method  gives  concordant  results  with  the  same  starch, 
whikt  different  starches,  and  different  brands  of  the  same 
kind  of  starch,  are  easily  differentiated  (Figs.  4,  6,  6). 

The  points  to  be  observed  in  making  the  solutions  are  :  — 

1.  The  volumes  of  water  and  of  the  caustic  soda  solution 
used  nia'it  l>e  accurately  measured. 

2.  The  strength  of  the  caustic  solution  used  must 
always  be  the  same,  and  must  be  determined  by  titration, 
an  very  small  differences  in  the  strength  seriously  affect 
the  result*. 

3.  Solutions  to  be  compared  must  be  at  the  same  tem- 
perature. 

I  do  not  mean  by  this  that  the  amounts  given  above 
are  the  only  ones  yielding  correct  results,  but  that  the 
same  amounts  niu.at  always  Ije  u-sed  throughout  one  series 
of  experiment*,  in  order  to  obtain  comparable  results. 

There  are  two  rather  interesting  properties  of  these 
■olatJon.H  which  I  may  \>e  allowed  to  mention.  A  solution 
obtained  by  diluting  a  stronger  one  has  a  much  lower 
TiKority  than  one  made  up  directly  at  the  lower  strength. 

The  table  given  in  the  second  column  the  vLscosity  of 
five  ftolutioQfl  of  farina  ma^ie  up  to  contain  from  1  to  5  grms. 
in  2T/)  c.c.  The  fourth  (olunm  shows  the  viscosity  of 
■ome  of  the»»e  same  solutioas  after  l>eing  diluted  by  tho 
addition  of  water  only.  k>  as  to  contain  the  amounts  of 
farina  in  250  c.c.  given  in  the  third  column. 

Thn.^,  a  solution  containing  5  grm.**.  of  farina  in  2.50  c.c. 
baa  a  visconity  of  1.34.>  se^.-onds  ;  225  c.c.  of  this  solution, 
diluterl  with  25  c.c.  of  water,  so  an  to  contain  4-5  grms. 
in  25^^  c.c,  has  a  viscodity  of  only  105,  which  is  about 
the  viscosity  of  a  solution  of  half  the  strength  made  up 
directly. 

When  a  solution  u^  warmed,  its  viscosity  falls  regularly, 
bat  does  not  riae  again  oo  cooling. 


Influence  of  dilution  on  viscosity. 


Grms.  of  farina 

In  250  c.c. 

solution. 

Viscosity. 

Dilution 
(in  grms.  per 

250  c.c.) 

Viscosity  of 
diluted 
solutiou. 

6 

4 
3 
2 

1 

min.  sees. 

22         25 

11         52 

4         26 

1          35 

38 

5   to   4-5 

3  to  2-5 

4  to  2 

min.  sees. 
3       15 

1  ~  27 
1         30 

Influence  of  heating  on  viscosity. 


1 
firms,   of  fArina 

Viscosity 

at 

After  cooling-. 

in  250  C.C.             jgo  Q 

1      55°  C. 

1 

85"  C. 

to  18°  C. 

min.  sees. 
2-5                  2         52 

min. 

sees. 
30 

sees. 
32 

In  the  above  notes  I  have  not  touched  upon  the  relation 
between  the  stiffness  of  starch  pastes  made  by  boiling 
and  the  viscosities  of  my  solutions  in  alkali.  Neither 
have  I  as  j-et  worked  out  the  connection  between  the 
viscosity  and  sizing  properties  of  starch  solutions.  I  hope 
to  make  these  jwints  the  subject  of  a  communication 
at  some  future  date. 

Discussiox. 

The  CiLilRMAX  said  I\Ir.  Ermen's  contribution  had 
given  them  the  means  of  comparing  the  values  of  these 
different  starches,  but  he  should  like  to  know  if  there  was 
any  saving  of  time  effected  as  compared  with  a  micro- 
scopical examination.  Probably,  as  a  quantitative  method, 
it  might  be  found  extremely  useful.  Somethmg  might 
be  deduced  from  this  work  with  regard  to  the  nature  of 
the  physical  changes  taking  place  in  the  same  starch,  and 
it  migiit  be  worth  while  to  follow  up  the  experiments 
from  that  point  of  view. 

Dr.  G.  J.  Fowler  said  the  method  might  show  different 
results  if  a  certain  amount  of  hydrolysis  had  taken  place 
in  the  starch.  He  had  noticed,  when  working  in  Calcutta, 
that  starch  solution  for  titration  purposes  had  to  be  mad© 
up  fresh  every  few  hours,  and  he  would  like  to  know 
whether  Mr.  Ermen's  method  might  not  be  liable  to  error 
under  similar  conditions. 

ISir.  Julius  Hubner  said  that  the  author  had  pointed 
out  that  the  temperature  should  be  kept  constant.  Had 
slight  differences  in  the  temperatures  of  the  pastes  a. 
marked  effect  in  the  viscosity  ? 

Mr.  Ermen  said  he  had  not  used  the  microscope  in 
connection  with  these  tests,  but  in  the  case  of  farinas 
which  he  had  examined  under  the  microscope,  he  had 
not  found  much  difference.  Two  mixtures  of  similar 
starches  would  be  very  difficult  to  differentiate  under 
the  microscope.  With  regard  to  the  permanence  of 
starches,  his  general  practice  was  to  make  them  up  in  the 
afternoon  and  let  them  stand  over-night.  They  remained 
reliable  for  several  days.  If  the  solutions  were  heated, 
and  then  allowed  to  cool,  it  was  found  that  the  viscosity 
fell  regularly  as  the  temperature  rose,  but  did  not  recover 
with  the  fall  of  temperature,  remaining  very  nearly  at 
the  value  obtained  at  about  80°  C.  He  had  not  yet 
investigated  the  change  which  had  taken  place.  In  reply 
to  Mr.  HiJbner,  the  two  curves  (Diagrams  2  and  3)  showed 
the  effect  on  the  viscosity  produced  by  such  small  changes. 
The  change  was  not  very  serious,  but  the  temperature 
was  observed  during  the  whole  of  the  time,  and  kept 
within  1°  C.  Diagram  No.  3  showed  the  rather  jwculiar 
effect  when  higher  concentrations  were  reached.  In 
testing  the  solutions,thevi.scosity  could  not  be  got  constant. 
The  viscosity  at  ordinary  temi)erature,  at  a  concentration 
of  2-8  grms."  ])er  2.50  c.c,  was  112  seconds.  If  the  same 
liquor  were  put  through  the  viscometer  again,  the  viscosity 
was  found  to  have  fallen,  and  this  fall  continued  as  often 
as  the  test  was  rejwated,  till  it  reached  a  value  of 
105  seconds.  As  the  temj)erature  of  the  liquor  was 
raised,  the  extent  of  this  variability  gradually  diminished, 
until  at  a  certain  temperature  it  disappeared.  He  had 
tried  to  show  this  effect  by  the  thickened  tops  of  the 
curves. 
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Fig.   1. — Farina  curve. 


Fig.  3. — Effect  of  temperatwe  on  viscosity. 
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Fig.  2. — Effect  of  temperature  on  viscosity. 


Fig.  'i.— Farina  B.  K.  M.  F.,  wheat  starch,  corn  starch. 
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Alctting   held  at   JIanchester  on  Friday,   April   5,    1907. 

DK.    O.    II.    BAILEY    IN    THE    CHAHU 

THE  INFLUENCE  OF  PHYSICAL  CONDITION  AND 
CHEMICAL  COMPOSITION  OF  COMMERCIAL 
LEAD  ON  ITS  DURABILITY  FOR  PAN-CON- 
CENTRATION OF  SULPHURIC  ACID. 

BY    WM.    BEAMONT    HART,    F.I.C. 

Lead  is  used  in  a  variety  of  ways  in  the  construction  of 
apparatus  for  chemical  manufacturing  operations,  and 
especially  as  such  for  sulphuric  acid  production.  In  the 
concentration  of  this  acid  to  1'760  sp.  ar.,  the  manufacturer 
is  practically  confined  to  the  use  of  lead  pans,  which  are 
generally  fired  by  under-heat  and  protected  below  by 
tiles  or  ii'on  plates  according  to  their  use,  singly  or  in 
series,  and,  in  the  latter  case,  according  to  position  as 
strong  or  weak  pan.  Li  some  instances  a  copper  sheet  is 
used,  or  has  been  advocated,  between  the  lead  and  the 
iron  plates,  for  better  conduction  and  equalisation  of  the 
heat.  As  is  well  loiown,  these  pans  sooner  or  later  need 
renewal  ;  in  certain  cases,  thi'ough  bad  setting,  over- 
firing,  or  bad  management  generally,  renewal  is  required 
oftener,  but  in  such  examples  the  cause  is  readily  under- 
stood. On  the  other  hand,  there  are  cases  where  no 
definite  reasons  can  be  assigned,  but  from  some  cause  verj^ 
indistinctly  understood,  the  pan,  in  the  language  of  the 
workman,  "  goes  milky  "  or  "  breaks  down  "  ;  no  fault 
can  be  found  in  its  construction,  nor  in  the  working  of  the 
pan  as  regards  temperature  and  strength  of  the  acid 
contained,  these  latter  being  below  the  factor  of  safety. 
The  melting  point  of  lead  is  326°  C,  whilst  acid  of  1'755 
sp.  gr.  has  a  boiling  point  of  only  218°  C,  but,  as  a  matter 
of  fact,  the  temperature  of  well-managed  pans  never 
exceeds  200°  C,  so  that  the  factor  of  safety  may  be  con- 
sidered a  fair  one. 

The  conditions,  as  regards  strength  and  temperature 
of  acid,  under  which  the  "  break-down  "  occurs,  may 
vary,  but  from  observations  taken  at  the  time,  this 
sudden  action  generally  occurs  when  the  acid  has  reached 
a  strength  of  l-fiSO  to  1*675  sp.  gr.,  and  at  a  temperature 
a  little  below  the  boiling  point  of  such  acid.  In  some 
few  instances,  leakage  has  occurred  even  when  the  con- 
centration has  attained  1*630  sp.  gr.  only,  after  constant 
use  for  a  long  period. 

The  course  of  a  "  break  down  "  varies  ;  sometimes  the 
pan  becomes  "  milky  "  with  violent  action,  evolution  of 
hydrogen  sulphide,  sometimes  accompanied  by  sulphur 
dioxide,  and  production  of  lead  sulphate  in  quantity ; 
leakage  occurs  according  to  the  extent  of  the  action. 
In  other  cases  the  action  is  slow,  and  is  only  recognised 
by  pan  leakage,  neither  hydrogen  sulphide  nor  sulphur 
dioxide  being  evolved  in  appreciable  amount. 

On  examining  the  pan,  the  extent  and  character  of 
the  destructive  action  is  also  seen  to  vary.  Occasionally 
the  whole  of  the  pan  covered  by  acid  has  been  evenly 
affected  ;  in  other  cases  the  action  has  been  confined 
to  patches  or  local  areas,  more  or  less  in  holes,  whilst 
here  again  a  difference  can  be  noted.  In  some,  the  holes 
produced  are  of  countersunk  shape,  with  irregular  walls  ; 
others  show  the  peculiarity  of  regular  and  vertical  peri- 
phery, as  though  the  lead  had  been  cut  through  with  a 
sharp  tool. 

Some  few  years  ago,  a  quality  of  lead  made  from  a 
non-argentiferous  Derbyshire  ore  was  used  with  great 
success  in  this  district;  pans  stood  remarkably  well  for  a 
long  period  and  wore  evenly,  but  after  a  time  this  brand 
was  quite  as  untrustworthy  as  others  ;  for  draught-pipe 
use  in  connection  with  the  platinum  pan  hoods,  it  was 
equally  unreliable.  Experimentally,  a  j)iece  of  this  same 
letul  was  placed  in  the  shoot  from  the  strong  lead  pan 
to  the  platinum  pans,  and  here  a  striking  action  was 
observed.  At  one  moment  the  lead  appeared  dark,  then 
white,  again  dark,  these  changes  taking  place  in  ra])id 
succession,  probably  due  to  formation  of  lea^l  sulphide, 
with  rapid  conversion  into  sulphate,  which  dissolved  in 
the  hot  acid  or  was  washed  away,  these  reactions  then 
proceeding  de  novo. 

Small-scale  trials  of  lend  for  such  and  similar  use  have 
repeatedly   been   mawle   by   treating   the  lead   with   cold 
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strong  sulphuric  acid  and  observing  the  evolution  of 
gas  therefrom,  or  by  determination  of  loss  of  lead  thereby, 
but  such  trials  are  -northless  for  the  purpose.  Even 
laboratory  trials,  under  conditions  as  near  as  possible 
to  those  that  obtain  under  pan  concentration,  in  most 
cases  give  misleading  results,  and  probably  for  two 
leasons,  viz.  :  (1)  A  small  piece  of  lead  cannot  be  repre- 
sentative of  the  whole  sheet,  in  which  subsequent  local 
destructive  action  takes  place  in  actual  use  ;  and  (2) 
the  action  of  mass  cannot  be  imitated,  since  in  practice, 
the  quantity  of  acid  and  the  lead  in  contact  with  it  are 
far  larger,  and  thus  the  possibility  of  the  initial  start 
cf  this  sudden  action  is  far  greater  than  in  small-scale 
trials  on  the  same  materials.  At  some  works,  when  such 
trouble  has  repeatedly  occurred,  practical  trials  have  been 
made  of  three  or  four  pans,  each  constructed  of  lead 
supplied  by  a  different  manufacturer,  so  as  to  obtain 
a  satisfactory  brand  of  lead.  On  these  results,  under 
actual  working  conditions,  a  certain  lead  has  been  chosen. 
Many  analyses  of  pan -lead  have  been  made,  generally 
after  break-downs,  but  only  in  a  few  instances  have  any 
direct  results  been  obtained  that  point  to  the  actual 
cause.  Such  analysis  requires  care  and  attention,  and 
«ven  in  the  hands  of  outside  experts  the  results  are  often 
very  unsatisfactory  from  the  manufacturer's  point  of 
view,  as  will  be  seen  from  the  following  analysis  :  Lead, 
99*84  per  cent.  ;  iron,  0-03  per  cent.  ;  zinc,  traces  ; 
antimony,  traces  ;  silver,  0-0015  per  cent.  ;  loss,  0*1285 
per  cent.  It  may  be  fairly  safely  concluded  that  such  an 
analysis,  where  80  per  cent,  of  the  impurity  is  regarded  as 
loss,  was  absolutely  useless. 

By  practical  trials,  a  firm  in  Manchester  succeeded  in 
obtaining  a  good  quality  of  lead,  and  work  proceeded 
evenly  and  regularly  for  a  long  time,  when  again  the 
"trouble  asserted  itself.  In  a  set  of  pans  in  connection 
-with  the  platinum  rectifying  plant,  the  strong  lead  pan 
■was  qiiite  new,  the  lead  supplied  being  stated  to  be 
specially-prepared  Pattinson  lead,  thrice  through  the 
refining  pots.  The  pan  was  set,  as  usual,  on  6-in,  tiles, 
when,  within  five  days  of  the  start,  without  any  known 
cause  and  without  any  observed  evolution  of  gas,  the  pan 
started  to  leak,  its  contents  became  "  milky,"  and  a 
gradual  slow  action  was  observed.  From  the  run-off  a 
large  sample  of  the  pan-contents  was  obtained,  of  a  grey- 
white  colour  with  darker  particles  among  it.  On  cleaning 
out  the  pan  the  chief  action  seemed  to  have  been  confined 
to  three  areas  at  the  side  further  away  from  the  fire,  the 
"  scoring  "  action  at  these  places  increasing  from  a  periphery 
of  an  area  of  about  18  ins.,  in  a  downward  direction, 
to  a  central  point  or  series  of  points  where  holes  occurred. 

This  seemed  to  me  to  present  an  opportunity  of  investi- 
gating, from  another  point  of  view — by  the  examination 
of  pan-contents — the  impurities  in  the  lead,  and  of  com- 
paring the  result  with  that  obtained  from  the  examination 
of  the  lead  near  the  area  of  action.  Certain  difficulties 
would  arise,  but  it  seemed  reasonable  to  believe  that  some 
minimum  percentage  composition  of  the  impurities 
would  be  obtained.  A  careful  analysis  of  400  grms.  of 
this  sample  was  made,  from  which  result  the  composition 
of  the  liquid  and  solid  portions  were  then  calculated, 
the  impurities  being  regarded  as  soluble.  The  liquid 
portion  consisted  of  sulphuric  acid,  H0SO4.  63*8790  per 
cent.  ;  antimony,  traces  ;  arsenic,  0*0064  per  cent.  ; 
bismuth,  0*2247  i)er  cent.  ;  cadmium,  0*0010  per  cent.  ; 
copper,  0-0941  per  cent.  ;  iron.  0*0256  per  cent.  ;  lead, 
0-0031  per  cent.  ;  silver,  0-0471  per  cent.  ;  tin,  traces  ; 
zinc,  0*0759  per  cent.  ;  water  (by  difference),  35*6431  per 
cent.  The  specific  gravity  of  the  liquid  was  1-551  at  15"  C, 
Avhilst  a  sample  taken  from  the  pan  an  hour  or  so  before 
■was  1-630  sp.  gr. 

The  solid  portion  consisted  of  lead  sulphate,  99*822  per 
cent.  ;  lead  sulphide,  0*104  per  cent.  ;  and  free  sulphur, 
0-072  per  cent.  As  a  fair  quantity  of  the  acid  in  the 
pan  h£«l  been  lost  by  leakage,  the  amount  of  this  acid  in 
the'pan,  at  the  time' the  sample  was  taken,  may  be  taken 
as  2325  lb.  as  a  minimum,  and  as  the  weight  of  the  lead 
pan  was  4200  lb.  we  can  now  calculate  out  the  7ninimum 
average  percentage  composition  of  the  original  lead, 
which  works  out  as  follows  :  Antimony,  traces  ;  arsenic, 
11-0035  per  cent.  ;  bismuth,  0*1250  per  cent.  ;  cadmium. 
0-0005  per  cent.  ;   copper,  0-0523  per  cent.  ;    iron,  0-0142 


per  cent.  ;  silver,  0-0262  per  cent.  ;  tin,  traces  ;  zinc, 
0-0422  per  cent.  ;  and  lead  (by  difference),  99*7361  per 
cent.  Exception  may  be  taken  lo  this  method  of  arriving 
at  the  composition  of  the  lead,  since  it  may  be  urged  that 
these  impurities  may  be  present  in  the  original  acid. 
This  may  be  true  to  a  very  slight  extent,  but  it  must  be 
remembered  that  most  of  the  possible  metallic  impurities 
carried  over  from  the  kilns  are  deposited  in  the  dust 
chambers  or  washed  out  by  passage  of  the  kiln  gases 
through  the  Glover  tower.  Further,  this  acid,  previous 
to  concentration,  has  all  passed  through  the  de-arsenica- 
tion  plant,  so  that  of  all  metals,  only  traces  of  iron  and  zinc 
could  possibly  remain  in  the  acid. 

An  analysis  of  300  grms.  of  drillings,  taken  from  the 
lead  near  the  area  of  damage,  gave  the  following  result : — 
Antimony,  traces  ;  arsenic,  traces  ;  bismuth,  0*0030  per 
cent.  ;  cadmium,  traces  ;  copper,  0*0014  per  cent.  ;  iron, 
0*0021  per  cent.  ;  silver,  0-0003  per  cent.  ;  tin,  traces; 
zinc,  0-0031  per  cent.  ;  lead  (by  difference),  99*9902  per 
cent.  This  result  is  certainly  indicative,  from  considera- 
tions of  composition,  of  a  good  quality  of  lead,  and  shows 
that  either  the  impurities  have,  for  the  most  part,  dis- 
solved in  the  acid,  or  that  these  impurities  were  local. 
This  pan  was  patched  with  new  lead  and  re-started, 
and  again  the  action  occurred  locally  at  other  parts  of  the 
pan,  on  the  original  lead,  though  not  at  the  hottest  part 
in  every  case.  It  was  again  patched,  and  now  is  still 
in  use,  with  no  change  in  the  setting,  coal,  or  method  of 
firing,  acid,  working  conditions,  or  workmen.  The  above 
illustration  is  not  an  isolated  case,  but  in  general  terms 
is  indicative  of  many,  the  cause  of  which  is  still  to  be 
satisfactorily  explained.  The  formation  of  lead  sulphide 
and  sulphate,  with  evolution  of  hydrogen  sulphide  and 
sulphur  dioxide,  may  be  explained,  but  why  such  action 
should  take  place  at  a  certain  stage  in  the  concentration 
has  not  been  satisfactorily  investigated. 

When  a  lead  has  given  good  results  in  the  past  and 
suddenly,  under  the  same  or  similar  usage,  shows  such 
erratic  effects,  a  thorough  diagnosis  of  the  conditions 
under  which  it  is  produced  seems  necessary,  such  as 
method  of  refining  and  purity  of  metal  obtained,  presence 
of  dross,  oxide,  or  other  matter,  method  of  re-melting 
and  casting,  including  temperature  of,  and  time  in  furnace, 
and  the  conditions  of  the  rolling  of  the  lead  sheet. 

Lead  extraction,  desilvcrisntion,  and  purification. — As  a 
starting  point  in  this  inquiry,  a  short  and  concise  descrip- 
tion of  the  methods  of  lead  extraction,  desilvcrisation,  and 
purification  may  here  be  given,  particularly  pointing  out 
how  the  foreign  impurities  enter  in  and  how  eliminated. 

Galena  is  the  chief  lead  ore  used,  associated  with  which 
are  antimony,  arsenic,  bismuth,  cadmium,  cobalt,  copper, 
iron,  nickel,  silver,  tin,  and  zinc.  The  ore  is  smelted  by 
three  general  methods,  according  to  its  nature:  (1)  .Mr 
reduction,  in  reverberatory  furnaces  ;  (2)  roasting  and 
reduction  with  carbonaceous  matter  or  iron  ;  (3)  draught 
and  blast  furnaces.  In  some  cases  the  ore  is  subjected 
to  a  preliminary  roasting,  as  at  Taruowitz,  where  the  ore 
used  contains  a  fair  proportion  of  zinc.  The  Huntingdon- 
Heberlein  process  is  said  to  be  specially  suited  to  low- 
grade  ores,  with  non-interference  of  such  metals  as  zinc. 

As  an  instance  of  the  difficulty  of  tracing  the  source 
of  lead  in  England,  it  is  on  record  (this  J.,  1898,  p.  83) 
that  ore  from  Australia  is  smelted  in  Spain  and  the  pig- 
lead  from  this  then  shipped  to  England.  An  interesting 
example  of  the  disposition  of  the  impurities  of  crude 
lead  has  been  published  by  Schertel,  showing  that  nickel, 
sulphur,  copper,  iron,  zinc,  and  bismuth  separate  more 
or  less  into  the  upper  layers,  whilst  antimony,  arsenic, 
and  silver  practically  remain  stationary,  antimony 
actually  increasing  somewhat  in  the  bottom  layer.  The 
crude  lead  is  submitted  to  an  improving  process,  based  on 
the  fact  that  most  of  the  impurities  have  a  greater  affinity 
for  oxygen  than  lead  itself.  Copjter  and  bisnuith  alone 
have  less  affinity,  and  are,  therefore,  very  incompletely 
oxidised  ;  if  copper  is  present  in  large  quantity,  it  is 
removed  by  a  previous  liquation. 

The  processes  for  the  desilvcrisation  of  lead  are  : — 
1.  The  Pattinson  method,  by  which  cobalt,  nickel,  and 
copper,  and  to  a  less  extent  arsenic  and  antimony,  are 
removed  as  scum.  The  bismuth  collects  with  the  load-silver 
alloy,  whilst  the  other  impurities  remain  in  the  desilverised 
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lead,  since  the  temperature  necessary  for  their  oxidation 
is  never  attained.  Above  a  certain  limit,  antimonj-, 
arsenic,  copper,  and  nickel  hinder  the  proper  separation. 
•2.  The  zinc  process,  by  which  the  bismuth  wholly,  anti- 
mony, iu-senic,  and  tin  for  the  most  part,  and  zinc  to 
saturation  point,  remain  in  the  desilverised  lead,  whilst 
cobalt  and  nickel  pass  into  the  alloy.  Since  zinc  has  a 
greater  affinity  for  copjier  than  for  silver,  the  lead  must 
only  contain  a  small  quantity  of  copper,  and  with  this 

Erecaution,  a  very  complete  sep.sratiou  of  this  metal 
•om  the  lead  is  thus  effected. 

3.  The  Rossler-Edelmanu  process,  in  which  0-1  to 
0-5  per  cent,  of  aluminium  (on  the  zinc  used)  is  added, 
as  a  zinc-aluminium  alloy,  to  prevent  excessive  oxidation 
of  lead  and  zinc,  and  for  production  of  a  richer  alloy, 
poorer  in  lead. 

After  desilverisation,  or  in  the  case  of  a  non -argentiferous 
lead,  the  metal  requires  a  final  purification,  carried  out 
in  fore-hearths  and  furnaces  by  oxidation,  or  even  in  pots, 
often  as  a  combined  desilverisation  and  refining  process 
with  the  aid  of  steam  and  air,  as  in  the  Rozan  method, 
or  bvthe  use  of  indifferent  gases,  as  in  the  Rossler  method, 
for  the  expulsion  of  zinc  as  oxide.  Antimony,  even  in 
small  quantity,  protracts  the  oxidation  of  the  lead,  whilst 
in  the  oxidation  of  zinc  bj-  air  or  steam,  antimony  must 
be  removed  before  the  zinc  can  be  eliminated. 

Elictrolytic  reduclion  and  refining. — Many  processes 
have  been  devised  for  the  electrolj'tic  reduction  and 
refining  of  lead  ore  or  the  crude  lead.  The  Electric  Lead 
Reduction  Co.,  of  Niagara,  U.S.-A..,  have  plant  for  the 
direct  production  of  the  metal  from  galena,  with  formation 
of  hvdrogen  sulphide.  Incomplete  reduction  is  the  chief 
difficultv,  92  to  95  per  cent,  being  obtained  in  1903.  Of 
electrolytic  methods  for  the  refining  of  crude  lead,  the 
processes  of  Lyte,  Lorenz,  Tomma.si,  Burleigh,  and  Keith 
may  be  mentioned,  all  differing  generally  in  the  particular 
electrolyte  adopted.     Of  all  electrolytic  methods  for  this 

Enrposc,  the  Belts  process  seems  to  be  the  only  one 
rought  to  a  practical  issue.  Lead  fluosilicate  is  used 
as  the  electrolyte,  with  the  aid  of  a  restrainer,  such  as 
glue,  &c.,  and  in  this  way  a  dense  deposit  of  a  specific 
gravity  equal  to  cast  lead  is  obtained,  with  no  formation 
of  lead  dioxide.  Crude  lead,  which  may  contain  all  or  any 
of  the  usual  impurities,  is  used  as  anode,  whilst  the  cathode 
consists  of  pure  lead  specially  prepared.  Tin  and  lead 
have  about  the  same  electromotive  force  of  solution,  so 
that  they  l^ehave  as  one  metal,  and  dissolve  or  deposit 
together.'  Tin  is  therefore  found  in  the  resultant  metal, 
generally  from  0-02  to  0-03  per  cent.,  which  needs  removal 
By  poling  before  casting.  A  strong  point  in  favour  of 
this  process  is  the  complete  removal  of  bismuth.  The 
method  is  in  use  at  the  Canadian  Smelting  Works,  Traill, 
B.C.,  where  now  25  tons  of  refined  lead  are  produced  per 
day,  and  it  is  about  to  be  introduced  at  Newcastle-on-Tjme. 
The  following  results  have  been  obtained  in  practice 
by  this  process  : — 


impurities.  The  effect  of  the  addition,  in  appreciable 
amount,  of  another  clement  to  a  metal  can  be  readily 
understood,  but  if  this  addition  is  present  in  traces  only, 
its  effect  is  far  more  complex,  and  is  out  of  all  proportion 
to  the  mass  in  which  it  is  distributed.  It  may  combine 
with  a  part  of  the  metal  to  form  a  definite  compound, 
which  then  diffuses  through  the  mass  ;  it  may  remain 
in  isolated  patches  or  areas,  or  it  may  envelop  the  crystals 
of  the  pure  metal.  On  the  other  hand,  it  may  diffuse 
evenly  through  the  metal  when  in  liquid  state,  but  on 
solidification,  it  may  be  rejected  as  an  extrusion  in  the 
pure  condition  or  as  an  alloy,  and  travel  through  the  mass 
to  the  crystal  boundaries,  and,  in  certain  cases,  this 
ejectment  is  seen  by  a  line  of  demarcation. 

In  the  formation  of  alloys  by  fusion,  most  metals  have 
the  property  of  blending  with  one  another  to  form  a 
homogeneous  fluid  when  heated  to  such  a  temperature 
that  the  whole  mass  is  in  liquid  condition. 

Li  general,  the  solid  mass  maj'  be  regarded  as  a  mixture 
of  solidified  solutions  of  metals  in  each  other.  After 
fusion  and  cooling,  homogeneity  may  disappear,  the  pure 
metal  or  an  alloy  or  series  of  alloys  may  fall  out,  and 
finallj',  the  most  fusible  alloj'  or  eutcctic  remains,  and 
which  finally  solidifies  with  a  fairly  constant  S.  Pt. 

Hallock,  in  1888,  showed  that  the  union  of  two  metals 
can  be  produced  by  heating  them,  in  contact,  to  a  little 
above  the  fusing  point  of  the  alloy  to  be  formed.  Spring, 
by  compression,  Odling,  by  reciprocal  precipitation, 
Mylius  and  Fromm  (Ber.,  27,  630),  by  electrolysis,  and 
Roberts-Austen,  by  electro-deposition,  have  all  showni 
the  interpenetratiou  of  metals  and  production  of  true 
alloys. 

Wiedermann  (Wied.  Ann.,  1878,  237),  in  the  case  of 
lead-bismuth  alloys,  and  Sj^ring  (Bull,  de  I'Acad.  Roy. 
Belg.,  1886,  355),  in  the  case  of  lead-tin  alloys,  have  shown 
that  active  atomic  movement  continues  after  solidification. 
Matthiessen  obtained  evidence  that  manj'  metals,  in  the 
formation  of  alloys,  pass  from  the  natural  to  an  allotropic 
state,  even  by  the  addition  of  a  minute  quantity  of  another 
element.  Bolley  prepared  lead  by  electrolysis,  which, 
though  similar  to  the  ordinary  form  in  appearance,  rapidly 
oxidised  in  the  air  and  became  thus  converted  into  a 
yellow  powder.  Allotropic  forms  of  copper  and  tin  have 
also  been  recorded.  Vogel  (N.  Rep.  Pharm.,  22,  471) 
mentions  a  case  of  spontaneous  change  in  a  lead-bismuth 
alloy,  in  which  decomposition  had  proceeded  from  a 
centre  and  then  spread  through  the  mass,  the  whole  result 
being  attributed  to  the  tendency  of  bismuth  to  assume 
the  crystalline  or  more  likely  an  allotropic  form. 

Physical  e^<ict  of  impurity. — In  the  metallurgy  of  lead, 
by  systematic  and  careful  working,  it  is  evident  that  the 
refined  lead  should  be  practically  free  from  impurities, 
at  least  to  the  third  place  of  decimals.  But  there  are 
reasons  for  the  assumption,  in  some  cases,  that  the  im- 
purities in  the  crude  lead,  or  the  metals  added  during 
the  desilverisation  processes,  have  not  been  properly  or 


— 

Crude. 

Refined. 

Crude. 

Refined. 

Crude. 

Refined. 

per  cent. 
0-9700 
0-2260 

01400 
0  0124 
0-0120 
0-W82 
0-0432 

98-0882 

per  cent. 
0-0066 
0-0000 

00005 

0  0016 
0-0010 
0-0140 

99-9763 

per  cent. 
0-5400 
0-1460 

0-1700 
0-0085 
0-0075 
1-0962 
0-0113 

98-0200 

per  cent. 
0-0066 
0-0000 

0-0004 

0-0013 
0-0004 
0-0035 

99-9878 

per  cent. 
0-6832 
0-9360 
1-2200 
0-7500 

1-0982 

95-3126 

per  cent 
0-0000 

0-0025 

Bismatb 

0-0037 

0-0027 

Gold 

Iron   

Silver 

Tin 

2iuc      

0-0022 

0-0018 

Lead  (did.)  

99-9871 

CryttaUisation  of  metals  and  effects  of  impurity. — A  mass 
of  cooled  metal  consists  of  grains  composed  of  crystallites, 
these  constituting  the  true  cryotalline  structure  of  the 
metal.  This  structure  dejx-nd.>*  to  a  large  extent  on  the 
manner  of  s^jlidifirution,  ajjart  from  purity  and  other 
considerations.  Sudden  cooling  d»-layH  or  prevents  the 
crjstalline  formation,  an  in  the  case  of  lead,  which,  when 
broken  hot.  or  allowed  to  fall  from  a  height  when  molten, 
asffumes  the  columnar  structure,  whilst  slow  cooling 
facilitates  the  crj'stalline  structure.  Cryatallisation  often 
•errei  to  show  the  quality  of  a  metal  or  the  presence  of 


completely  removed  in  the  various  operations  to  which 
the  lead  has  been  subjected,  or,  finally,  some  impurity 
has  entered  into  the  refined  metal  during  the  manufacture 
of  the  lead  sheet. 

Copper  is  fairly  easily  removed.  Hiorns  (this  J.,  1906, 
021)  has  shown  that  no  alloy  is  formed  between  lead  and 
copper  when  the  former  metal  is  present  from  80  to  99-9 
per  cent.,  either  cooled  slowly  or  quickly,  but  that  the 
results  are  »imj)ly  mixtures. 

When  bismuth  is  j)resent  in  the  crude  lead,  and  is  not 
removed  by  the  combined  Pattinson-zinc  desilverisation 
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method  (the  Pattinson  process  being  stated  to  be  too 
costly  alone),  or  by  careless  working  of  this  process, 
or  the  lead  is  not  reiined  by  the  electrolytic  method, 
then  the  bismuth  will  remain  in  the  lead,  as  also  in  the 
case  of  a  non -argentiferous  lead  containing  bismuth. 
Since  bismuth  up  to  1  -9  per  cent,  does  not  interfere  with 
the  malleability  or  rolling  of  the  lead,  Jiinge  states  that 
it  is  scarcely  necessary  to  consider  its  separation  as 
important,  unless  for  economic  reasons  or  special  uses. 
It  can  happen  that  the  bismuth  accumulates  at  certain 
parts  and  may  exhibit  itself  in  certain  shapes  in  the 
sheet,  rolled  or  cast,  the  fractured  surface  of  which  is 
sometimes  covered  with  a  black  coating,  or  the  bismuth- 
lead  alloy  may  exude  from  the  metal,  in  fluid  condition. 
The  following  are  the  known  alloys  of  lead  and 
bismuth  : — 


Composition 

per  cent. 

Formula. 

M.Pt. 

S.Pt. 

Pb.             Bi. 

•  C. 

"  c. 

'  (1) 

27-2            72-8 

Pb.Bi2-66 

125-3 

(2) 

33-2            66-8 

Pb.Bi. 

— 

143 

(3) 

42-7            57-3 

Pb3.Bi4 

127 

(4) 

49-S            50-2 

Pb.Bi 

— 

146 

(9) 

59-8            40-2 

Pba.Bio 

— 

163—171 

«j) 

66-0            34-0 

Pbo.Bi 

166 

— 

Authorities. — (1)  Bresch's  Cham.  Tech.  Lexicon.  (2)  Watts' 
Diet,  of  Chem.  (3)  Biedermann  Chem.  Kalen.,  1906.  (4)  Watts' 
Diet,  of  Chem.  (5)  Watts'  Diet,  of  Chem.  (6)  Thorpe's  Diet, 
of  App.  Chem. 

This  last  alloy  is  very  ductile. 

Tin  is  not  commonly  found  associated  with  lead  in  its 
ores,  yet  as  it  is  occasionally  met  •with  in  commercial  lead 
it  should  be  con.sidered.  The  alloys  of  lead  and  tin  are 
numerous,  and  in  general  it  may  be  said  that  their  melting 
points  varv  between  175"  to  197°  C,  with  composition 
from  PbjSn  to  Pb.Snj. 

Antimony  is  difficult  to  remove  completely,  and  though 
its  alloys  have  high  melting  points  generally,  still  it  is 
important  to  note  that  Stead,  in  his  work  on  antimony- 
lead  alloys  (this  J.,  1897,  203),  obtained  a  eutectic  PbiSb. 
with  a  solidifying  point  of  247°  C. 

An  alloy  of  zinc  and  tin,  of  the  formula,  Zn.Sn^,  has  a 
solidifying  point  of  204°  C. 

Oxide  and  oxygen  theory. — Schmidt,  in  conjunction  with 
Lunge,  found  that  commercial  lead  contained  only 
0'0024  per  cent,  of  oxj-gen,  and  slightly  more  if  alloyed 
with  copper  or  antimonj-,  and  proved  that  this  slight 
difference  in  contained  oxygen  is  not  connected  with  any 
perceptible  difference  in  the  action  of  sulphuric  acid  (this 
J.,  1893,  150).  Davis,  on  the  other  hand,  states  that  he 
obtained  direct  evidence  of  a  minute  film  of  oxide  on  lead 
of  fibrous  or  crystalline  structure,  it  being  Pattinson  lead 
of  otherwise  exceedingly  good  qualitv  (this  J.,  1889, 
227). 

Casting  temperature. — In  the  case  of  alloys  for  steam 
and  high  pressm-e  use,  it  has  been  established,  by  micro- 
graphic  examination,  that  by  the  use  of  a  fair  casting 
temperature  the  best  results  have  been  obtained,  giving 
a  distinct  yet  interlocked  structure  with  only  slightly 
marked  crystal  junctions  ;  a  high  temperature  favours  a 
large  ill-developed  type  of  crystallisation  and  loose 
structure,  whilst  a  low  temperature  gives  a  pronounced 
type  with  sharply  defined  crystal  junctions,  forming 
routes  along  which  the  fracture  can  readily  travel.  It 
seems  reasonable  to  infer  that  similar  conditions  may 
prevail,  to  some  extent,  in  the  casting  of  lead,  although 
no  investigations  having  a  direct  bearing  on  this  question 
have  been  published.  A  loose  crystalline  structure  would 
then  allow  the  acid  to  ooze  through  the  minute  interstices 
of  adjacent  crystals,  at  least  early  on  in  the  concentration 
of  the  acid,  and  by  such  leakage  descending  to  the  hotter 
zones,  the  usual  action  of  the  concentrated  acid  on  even 
pure  lead  would  then  take  place.  The  use  of  a  high- 
casting  temperature  would  also  tend  to  promote  the 
formation  of  oxide,  with  possible  partial  re-absorption  of 
impurities,  especially  if  the  molten  metal  is  kept  at  this 
temperature  for  any  length  of  time.  This  may  be  the 
explanation  of  Davis's  observations,  and  may  clear  up 
the  apparently  different  opinions  on  the  oxygen  theory. 


Action  of  sulphuric  acid  on  lead  and  its  alloys. The- 

action  of  sulphuric  acid,  pure  and  commercial,  on  lead 
and  its  alloys,  has  been  examined  by  many,  chiefly  with 
acid  of  sp.  gr.  1-84,  such  as  the  observations  of  Calvert 
and  Johnson  (Compt.  rend.,  56,  140),  Cooke  and  Sanderson 
(Chem.  News,  45,  105),  Ha.senclever,  Bauer  (Ber.,  1875, 
210),  and  Pitkin  (Analyst,  1884,  119,  car  Amer.  Chem.  Soc); 
but  information  as  to  this  action  under  pan-concentration 
conditions  is  scanty.  Pitkin's  results  with  acid  of  sp.  gr. 
1'84  on  lead-bismuth  alloys  at  10U°  C.  are  of  special 
interest,  as  showing  that  the  action  is  far  greater  on  such 
alloys  containing  0-5  to  1-0  per  cent,  of  bismuth  than  on 
those  containing  from  2  to  10  per  cent,  of  this  metal. 
The  objection  to  most  of  the  published  results  is  that  no 
account  is  taken  as  to  which  particular  metal  has  been 
dissolved,  the  measure  of  the  action  being  determined, 
from  the  loss  in  weight  and  not  from  the  lead  sulphate 
formed.  Lunge  has  given  much  attention  to  this  subject, 
and  concludes  that  although  antimony  raises  the  tem- 
perature of  sudden  action,  this  temperature  would  never 
be  reached  in  properly  constructed  pans.  Copper  to  the 
extent  of  0-2  per  cent,  in  the  lead  is  useful  bj-  giving 
protection,  but  only  above  200°  C,  or  in  exceptional  cases, 
when  the  lead  has  the  defect  of  being  suddenly  converted 
into  lead  sulphate,  far  below  200°  C,  probably  owing  to 
the  presence  of  bismuth.  This  protective '  action'  of 
antimony  and  copper  was  made  the  subject  of  an  English 
patent  in  1901  by  Lezendecker.  As  an  accidental  c^om- 
mercial  product,  a  lead  is  (or  was)  produced  from  a  non- 
argentiferous  ore  of  South-Eastern  Missouri,  and  finds  a 
ready  market  for  sheet  and  pipe  use  to  withstand  acid 
action.  This  is  due  to  the  presence  of  copper  or  antimony, 
or  both,  not  removed  by  the  method  of  refining  used 
in  the  district. 

That  good  lead  can  be  obtained,  and  that  it  is  capable 
of  withstanding  the  action  of  acid  above  sp.  gr.  1  -76  is 
proved  by  the  fact  that  there  are  cases  where,  bj'  error 
on  the  part  of  the  man  in  charge,  the  concentration  has 
been  allowed  to  proceed  too  far,  even  to  sp.  gr.  l'S2,  and 
yet  the  pan  has  stood  undamaged.  As  a  further  instance 
of  the  capability  of  lead  in  this  direction,  my  father's 
notebook  contains  a  copy  of  a  letter  from  ilr.  Seddon, 
dated  Sept.  14,  1877,  giving  the  results  of  a  testing  of 
vitriol  pans  at  Barnslev,  in  which  the  acid  was  con- 
centrated  from  150°  Tw.'  (at  60°  F.)  to  164°  Tw.,  in  six 
hours  ;  the  acid  was  perfectly  clear,  and  when  cold  stood 
168°  Tw.  The  pan  was  J  in.  thick,  and  stood  three  years 
with  only  moderate  action. 

As  an  instance  of  the  slow  action  of  sulphuric  acid  on 
lead,  the  following  may  be  given  in  this  connection.  In 
August,  1894,  a  grej'  deposit  was  found  on  the  outside  of 
a  lead  pan,  on  the  lead,  during  working,  just  below  the 
top  edge  of  the  pan.  ^^Tiether  due  to  running  over  or 
capillary  action  is  not  known,  but  by  daily  observation 
it  was  .seen  to  slowly  increase.  An  analysis  gave  the 
following  result  : — Lead  sulphate,  72-23  per  cent.  ;  lead 
sulphide,  14-71  per  cent.  ;  free  sulphur,  2-34  per  cent.  ; 
free  sulphuric  acid,  3-39  per  cent.  ;  loss  at  100°  C,  3-93  per 
cent.  ;  water  held  by  sulphuric  acid  (by  difference), 
3-40  per  cent.  Impurities  in  the  lead  were  not  looked 
for,  the  object  of  the  analysis  being  to  determine  the 
products  formed  under  such  conditions,  the  formation 
being  probably  at  a  much  lower  temperature  than  that 
of  the  pan  contents. 

Physical  condition. — Cookson,  in  speaking  of  the  non- 
durability  of  lead  for  acid  concentration,  expressed  the 
opinion  that  the  action  was  to  a  great  extent  a  physical 
one  and  depended  largely  on  the  condition  of  the  lead 
rather  than  on  its  composition.  Examining  some  lead, 
after  a  few  hours'  use,  he  found  that  the  action  had 
proceeded  "  in  lines  parallel  to  the  direction  of  rolling," 
whilst  chemical  analysis  showed  it  to  be  commercially 
pure  lead.     (Chem.  Xews,  45,  105.) 

At  one  works  in  this  district,  an  investigation  was  made 
into  the  conditions  under  which  the  lead  sheets  were  rolled, 
since  although  no  change  in  the  quality  of  the  lead  had 
been  made  by  the  makers,  yet  after  a  period  of  time,  when 
good  durable  sheets  had  been  obtained  from  them,  sud- 
denly their  same  quality  gave  bad  results.  It  was  eventually 
found  that  the  lead  manufacturers  had  put  down  sj)ecially 
hard  rolls  at  their  mills,  with  the  probable  result  that . 
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-whilst  the  number  of  rollings  of  the  sheet,  for  a  given 
thickness  were  reduced,  the  pressure  per  rolling  was 
increased,  or  the  rolling  operation  carried  out  on  the  lead 
sheet  at  a  higher  temperature  than  previously. 

When  a  metal  is  rolled  and  subjected  to  pressure 
beyond  its  limit  of  elasticity,  a  strain  or  permanent  stretch 
is  etTected.  with  breakdown  of  molecular  arrangement, 
probably  being  a  physical  record  of  the  condition  of 
constraint,  and  may  point  to  a  change  of  the  metal  into 
an  allotropic  state.  .\ny  minute  variation  in  its  com- 
po-^ition  is  sufficient  to  vary  this  propert}-  and  to  cause 
an  originally  viscous  substance  to  break  down  close  to 
its  elastic  limit.  By  straining  beyond  this  limit,  the 
crystal  grains  composing  the  metal  are  marked  by  a 
system  of  lines  which  become  more  numerous  as  the 
strain  increases.  According  to  Ewing  and  Rosenheim 
(Proc.  Roy.  Soc.,  1S99.  65.  172).  th-^se  lines  are  slips  along 
the  cleavage  or  gliding  planes  in  the  crystals.  By 
straining  a  piece  of  cast  lead,  they  observed  a  slow  change 
of  structure  at  the  ordinary  temi>erature,  with  production 
of  a  fine  crystalline  grain,  the  change  being  facilitated 
by  increase  of  temperature,  whilst  lead  cast  in  chilled 
moulds  and  not  strained.  tho\!gh  of  as  minute  a  crystalline 
stnictare,  remained  unchanged.  Other  metals,  such  as 
tin.  zinc,  and  cadmium,  gave  similar  results.  Humfrey 
(Proc.  Roy.  Soc.,  1902.  70,  402),  by  examination  of  test 
pieces  of '  piu-e  lead,  found  that  heat  will  produce  a 
recrvstallisation  in  cases  which  showed  no  such  sign  after 
strain.  Osmond  has  showTi  that  the  entire  structure  of 
certain  alloys  can  be  changed  by  heating  to  as  low  a 
temperature  as  225'  C.  As  Spring  suggests  that  the 
property  of  regelation  is  not  wholly  wanting  in  many 
metals,  though  it  is  only  exhibited  by  bismuth,  as  shown 
by  Wrichtson,  this  may  possibly  be  an  explanation  of 
such  observations.  It  may  be  concluded  then  that,  after 
severe  strain  by  rolling,  fracture  and  breakdown  of 
structure  follow — Stead  maintaining  that  there  is  a  fixed 
relation  between  the  lines  of  fracture  and  the  direction  of 
Tolling — and  that  the  metal  then  attempts  to  effect  a 
rearrangement  of  its  tTains  in  course  of  time,  hastened  by 
increase  of  temperature,  thus  constituting  an  annealing 
action. 

According  to  Beilby's  theory  (Electrochem.  and  Metall., 
19(»4,  S()6,  and  earlier  papers),  metals  as  usujilly 
met  with  appear  in  two  forms,  C,  the  annealed  or  crystal- 
line, and.  A,  the  amorphous  or  vitreous  form,  these 
phases  occurring  in  the  brittle  and  highly  crystalline 
metals,  such  as  bismuth,  antimony,  and  zinc,  as  well  as 
in  the  more  malleable  metals,  such  as  copper,  silver,  and 
lead.  The  A  phase  is  transformed  into  the  C  phase  by 
heat,  whilst  the  C  phase  is  converted  into  the  A  phase 
by  mechanically  produced  flow,  such  as  by  rolling  or 
hammering  on  the  metal  surface,  the  molecules  of  which 
behave  as  a  liquid  and  subject  to  surface  tension,  by 
which  crystalline  force  is  checked  or  even  overpowered. 
Molecular  freedom  can  also  be  conferred  to  the  metal 
surface  by  heat  under  certain  conditions,  and  also  by 
solvents  or  partial  solvents  such  as  mercury. 

Ewing  (Brit.  Assoc.,  Eng.  Sect.,  1906)  and  Rosenhain 
(lion  and  Steel  Inst.,  May,  1906)  agree  in  general  with 
this  theory,  the  latter  being  of  opinion  that  the  mobile 
layer  in  time,  hastened  by  heat,  is  again  absorbed  into  the 
crystalline  layer,  when  recovery  takes  place  ;  this  mobile 
layer  only  retaining  its  amorphous  condition  when 
deformation  baa  been  extremely  Bevere. 

I'ffffrvntinl  SfAv^rU  fiction  in  relation  to  phj/fiicrd  con- 
flition. — A.s  far  as  I  am  aware,  no  direct  experiments  have 
been  ma/le  on  the  jireferential  action  of  solvents  in  relation 
to  the  physical  condition  of  lead.  In  a  ^leneral  way, 
lieilby  huft  f<how7i  that  in  the  etching  of  metals  the 
amorT>hout  phaxe  is  first  attacked.  Ewing  conjectures 
that  the  unstable  form  may  differ  in  electrolytic  quality, 
and  therefore  mor«>  rea<lily  attacked  by  etching  reagents. 
Fawtiitt  (thw  .T.,  HKj6,  1 133i.  han  found," in  the  ca>*e  of  gold. 
nilver,  and  iron,  that  when  the  surfac"  of  the  metal  is  in 
the  crvxtalline  condition,  iU*  solution  pressure  is  less 
than  when  'n  the  amorphwis  state.  Fiy  analogy,  then, 
it  »eem.<»  rational  to  infer  that  the  amorphous  condition 
can  be  jrroduced  in  hsul  by  wvere  rolling  j>ressure,  and 
that  thi«  form  would  V<e  preferably  atta^  ked  bv  the  acid. 

EzperimciUal, — The  presence  of  certain  metallic  impuri- 


ties in  lead  having  been  regarded  by  many  as  the  probable 
cause  of  sudden  action,  and  since  little  work  has  been 
attempted  with  acid  of  sp.  gr.  l-r)6  to  1'76,  beyond  that 
of  Lunge,  and  that  really  confined  to  antimony  and 
copper,  it  seemed  to  be  of  interest  to  observe  the  action 
of  acid  of  and  between  these  strengths  on  lead  in  con- 
nection with  other  metals  likely  to  be  present  as  impurities. 
Many  difficulties  presented  themselves,  the  chief  being 
the  prevention  of  concentration  of  the  acid.  It  was 
found  useles-s  to  allow  the  experiments  to  proceed  for  any 
length  of  time  on  this  account,  and  at  present,  in  generLl, 
quantitative  results  have  not  been  attempted. 

The  acids  for  these  experiments  were  made  from  pure 
arsenic-free  sulphuric  acid  of  sp.  gr.  1'84,  by  dilution  with 
distilled  water,  and  the  percentage  of  acid  determined  by 
titration  with  normal  sodium  hydroxide.  The  acids  used 
are  as  follows  :  — 


Molecular 

Ko. 

H2SO4 

Sp.  er. 

B.Pt. 

formula 

per  cent. 

"  C. 

H2SO4  :  H2O. 

1 

S2-63 

1-762 

221-2 

1  :  1-144 

2 

81-25 

1-746 

214-2 

1  :  1-257 

3 

80-00 

1-732 

207-0 

1  :  1-360 

4 

78-25 

1-712 

200-0 

1  :  1-512 

5 

76-64 

1-694 

192-2 

1  :  1-659 

6 

73-76 

1-661 

179-3 

1  :  1-935 

7 

71-44 

1-633 

173-0 

1  :  2-176 

8 

70-96 

1-627 

172-2 

1  :  2-227 

9 

69-53 

1-611 

169-6 

1  :  2-386 

10 

68-13 

1-596 

163-7 

1  :  2-546 

11 

67-01 

1-583 

160-4 

1  :  2-680 

12 

65-43 

1-565 

158-7 

1  :  2-870 

The  metals  used  in  these  experiments  were  :  aluminium, 
antimony,  arsenic,  bismuth,  copper,  mercury,  silver,  tin, 
and  7.inc,  obtained  as  pure  ;  no  hydrogen  sulphide  evolu- 
tion by  pure  hydrochloric  acid  was  detected  with  any  of 
them.  The  lead  was  pure  lead  foil,  examined  in  the  same 
way.  Since  sudden  action  in  lead  pans  has  been  observed, 
due  to  breakage  of  the  thermometer  or  hydrometer,  it 
appeared  tiseful  to  include  the  study  of  mercury  in  these 
investigations. 

The  action  of  these  acids  on  each  metal  was  examined 
by  adding  20  c.c.  of  the  particular  acid  to  0*5  grm.  of  the 
metal  in  a  small  long-necked  flask,  so  that  the  contents 
could  be  quickly  heated  with  as  slight  concentration  of 
the  acid  and  loss  of  water  as  possible,  and  the  following 
points  noted  : — Initial,  fair  and  strong  action  ;  evolution 
of  gas  by  alkaline  lead  paper  in  case  oif  hydrogen  sulphide, 
and  by  odour  in  case  of  sulphur  dioxide,  since  there  is  no 
direct  rapid  test  for  its  detection.  On  cooling,  the  colour 
of  the  acid,  the  deposit  from  it,  and  any  sublimation  (of 
sulphur)  were  noted  ;  finally,  the  deposit  by  dilution  of 
the  liquid  for  lead  sulphate,  metals  in  solution,  its  state 
of  oxidation,  and  the  appearance  of  residual  metal  were 
observed. 

Results. 

Lead. — Hydrogen  sulphide.  1  to  3,  some  ;  4  to  6,  slight ; 
7  to  12,  traces  or  none  ;  sulphur  dioxide,  probably  traces 
in  1  to  2  only  ;  sulphur,  trace  in  1  ;  lead  sulphate,  fair 
in  1,  slight  in  2  to  4,  then  traces  ;  reaction — none  strong; 
lea<l  blackened  according  to  strength  of  acid. 

Zinc. — Hydrogen  sulphide,  I  to  5  in  quantity,  warm 
and  at  boil,  6  to  12  less,  dewndent  on  acid  used  ;  sulphur 
dioxide,  1  to  2  some  at  boil,  others  none  ;  sulphur,  1  to  4 
fair,  less  in  5  others  none  ;  all  contain  zinc  in  solution ; 
reaction,  1  to  5  strongest. 

Tin. — Hydrogen  sulphide,  1  to  .5  in  quantity,  less  horn 

0  to  12,  hut  all  show  more;  than  in  corresponding  trials 
with  zinc  ;  sulphur  dioxide,  1  to  2  strong,  falling  off  to 
slight  in  6,  then  nil ;  sulphur,  in  quantity  from  1  to  3, 
to  traces  in  7,  then  nil ;  soluble  tin,  most  in  3,  then  2  and  4, 

1  and  5,  6,  and  least  in  7  to  12,  but  even  weakest  shows 
fair  quantity,  the  state  of  oxidation  of  the  dissolved  tin 
follow  ing  the  same  direction,  3  showing  ic  only,  2  and  4 
chiefh-  ic,  1,  5,  and  6  chiefly  aus,  others  ous  only  :  residual 
tin,  1  to  4  blackened,  5  slight :  reaction,  1  to  2  vivid,  then 
diminishes  ;  depmsit.  1  to  2  and  H  to  12  in  quantity,  trace 
in  3,  slight  in  4  to  10. 
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Aluminium. — Hydrogen  sulphide,  1  to  4  in  quantity, 
less  in  5,  slight  in  6  only  at  boil,  others,  nil ;  sulphur 
dioxide,  probably  trace  in  1  only  ;  sulphur,  trace  in  1  and 
2  ;  soluble  aluminium  in  quantity  ;  reaction,  1  to  3  vivid, 
4  to  6  fair,  others  slight ;  deposit,  1  to  3  much  white 
crystalline,  4  slight,  others  nil. 

Antimony. — Hydrogen  sulphide,  1  to  3  quantity,  down 
to  traces  in  7  and  even  in  12;  sulphur  dioxide,  1  to  2 
quantity,  to  slight  in  5,  none  in  6  to  12  ;  sulphur,  fair  in  1, 
slight  in  2  and  3,  then  nil ;  soluble  antimonv,  1  quantity, 
then  according  to  acid,  to  traces  in  7  and  even  in  12  ; 
reaction,  1  and  2  strong  ;  deposit,  1  to  3  much  white 
cr\-stalline,  slight  in  4,  others  jiil. 

Bismuth. — Hydrogen  sulphide,  slight  at  boil  in  1  to  3  ; 
sulphur  dioxide,  fair  1  and  2,  trace  in  3  ;  sulphur  deposit, 
none;  soluble  bismuth,  fair  in  1,  down  to  traces  in  6; 
residual  bismuth,  not  blackened  ;  reaction,  slight ;  no 
deposit ;    acid  blackened  in  1,  slight  in  2  and  3. 

Copper. — Hydrogen  sulphide,  none  ;  sulphur  dioxide, 
1  to  3  quantity,  to  slight  in  6,  then  n»7  ;  sulphur,  nil  ; 
soluble  copper,  1  to  2  quantity,  down  to  traces  ;  residual 
copper,  1  to  5  blackened,  0  slight,  then  nil  ,■  1  to  5  residues, 
all  evolved  hydrogen  sulphide  by  hydrochloric  acid  ;  no 
strong  reaction. 

Mercury. — Hydrogen  sulphide,  none  :  sulphur  dioxide, 
slight  in  1  only  ;  sulphur,  nom^  ;  soluble  mercury,  slight 
in  1  only  ;   reaction,  slight. 

Arsenic. — Hydrogen  sulphide,  none  ;  sulphur  dioxide, 
slight  in  1  to  3  ;  sulphur,  none  :  soluble  arsenic,  fair 
in  1,  slight  in  2  to  6,  traces  in  7  to  12,  all  in  ous  condition  ; 
residual  arsenic,  no  change  ;    reaction,  slight. 

Silver. — Similar  to  mercury. 

The  following  exjjeriments  were  then  made  with  a  com- 
bination of  the  lead  and  each  of  the  other  rnetals.  the 
latter  being  placed  in  fine  powder  on  the  lead  foil,  2  per 
cent,  being  used  on  the  weight  of  the  lead,  and  then  folded 
up  so  as  to  keep  good  contact  during  the  trials.  The 
proportion  of  added  metal  is  higher  than  is  usually  found 
in  impure  lead,  but  much  less  than  this  could  scarcely 
be  used  in  such  experiments,  viz.,  0-OlD  grm. 

Results. 

Lead- zinc. — Liitial  action  at  100°  C.  ;  hydrogen 
sulphide,  1  to  8  from  1 40"^  to  boiling  point,  then  less  from 
8  to  12,  but  even  detected  in  12  ;  sulphur  dioxide,  probably 
in  1  only  ;  lead  sulphate,  most  in  4  to  6,  less  in  1  to  3  and 
7  to  9,  then  trace  ;  sulphur,  most  in  3  to  4,  then  less  in 
1  to  2  and  5  to  8,  then  nil ;  soluble  zinc,  most  m  1  to  3, 
then  4  to  5  and  10  to  11,  less  still  in  6  to  9  and  least  in  12  ; 
residual  zinc,  none  blackened  ;  lead,  none  blackened  ; 
reaction,  strong  in  4  to  6. 

lAad-tin. —  ImtiaX  action,  110'  to  120°;  hydrogen 
sulphide,  as  with  lead-zinc  ;  sulphur  dioxide,  1  to  5  from 
180°  up  to  boiling  point,  none  after  6  ;  lead  sulphate, 
most  in  1  to  3,  then  less,  but  none  after  8  ;  sulphur,  most 
in  quantity  in  1  to  4,  none  after  8  ;  soluble  tin,  1  to  3  all 
dissolved,  chiefly  ic,  whilst  ovs  in  10  to  12  only,  but  all 
contain  tin  in  solution  ;  residual  tin,  black  in  4  and  5, 
others  slightly  black,  1 1  and  12  as  original  ;  lead,  blackened 
according  to  acid,  12  as  original ;  reaction,  1  to  6  violent 
at  about  180°  C. 

Lead-aluminium. — Liitial  at  85°  C.  ;  hydrogen  sulphide, 
1  to  6  fair  at  140°  increasing  to  boiling  point,  also  with 
7  to  12,  but  less,  traces  only  in  12  ;  sulphur  dioxide, 
probably  in  1  to  2  ;  lead  sulphate,  4  to  8  most,  less  in 
1  to  3  and  7  to  10,  trace  or  none  in  11  and  12  ;  sulphur, 
quantity  in  1  to  5,  less  in  6  to  traces  in  9 ;  soluble 
aluminium,  1  to  4  most,  then  decreasing  to  slight  in  12  ; 
residual  aluminium,  darkened  in  cases  6  to  8,  but  only 
little  left ;  lead,  1  to  4  blackened  in  contact  with 
aluminium,  others  slight  or  none  ;  reaction,  violent  in 
4  to  6,  even  when  removed  fi'om  flame. 

Lead-antimony. — Initial  action  at  120°  ;  hydrogen 
sulphide,  1  to  3  slight  at  130^,  fair  at  170',  and  diminishes 
near  boil  less  from  4  onwards  to  traces  in  12  ;  sulphur 
dioxide,  1  to  3  appears  at  170°,  and  increases  up  to  boil, 
in  4  and  5  appears  at  175° — 180°  and  to  boil,  but  less  in 
quantity,  others  nil ;  lead  sulphate,  quantity  in  3,  less 
in  1  and  2,  4  and  5,  others  traces  ;  sulphur.  1  to  3  most, 
then  slight  to  5,  nil  afterwards  ;   soluble  antimony,  3  to  5 


most,  slight  in  6,  and  traces  in  9  to  12  ;  residual  antimony,. 
1  to  5  blackened,  5  most,  others  nil ;  lead,  3  to  5  dark, 
less  in  1  and  2  ;   reaction,  fair  in  3  to  5. 

L.ead-bismuth. — In  the  early  trials  with  these  two  metals, 
ths  bismuth  being  only  roughly  powdered,  no  violent 
reaction  was  obtained  ;  hydrogen  sulphide  was  obtained 
slightly  in  1  to  5  near  boil  ;  sulphur  dioxide,  at  boil  in 
same  cases  with  none  after  ;  no  sulphur ;  some  lead 
sulphate,  most  in  1  to  2,  less  in  11  and  12.  but  others 
trace  or  none,  but  no  unusual  result  could  be  obtained 
even  by  repeated  trails,  though  it  was  noted  that  in  case 
of  12,  "the  lead  seemed  soldered  up  at  the  folded  edge. 
Finally,  the  bismuth  was  finely  ground  and  the  trials 
repeated  with  the  following  results  : — During  agitation, 
no  other  result  was  noted  with  acids  1  to  5,  whilst  in  the 
case  of  6  to  12,  a  rattling  sound  was  heard  as  though  the 
metal  had  become  more  solid  ;  much  lead  sulphate  and 
some  evolution  of  hydrogen  sulphide  was  found  in  6, 
7.  and  8,  and  even  9  and  10  ;  soluble  bismuth  in  quantity 
in  1  to  5,  slight  in  G  to  8,  and  traces  in  9  to  12.  No  violent 
action  was  "observed  in  any.  The  metallic  contents  in 
each  case  were  then  washed  and  examined  : — 1  and  2.  no 
cementation  of  lead,  though  blackened  and  slightly 
attacked,  easily  opened;  3, "4,  and  5  slightly  cemented, 
but  easily  opened,  blackened  and  striated  ;  11  as  3  to  5. 
but  not  blackened  ;  6  and  8  much  striated,  blackened  and 
fused  on  edges  ;  7,  blackened  most  of  all,  of  such  molten 
appearance  as  though  previous  striations  had  been  fused 
over,  resulting  in  a  shapeless  mass,  w  ith  greatest  attack  ; 
9,  less  attacked  than  7,  striations  smoothed  over,  not 
blackened,  but  production  of  one  large  and  numerous 
small  globules  ;  10,  less  action  than  9,  not  blackened, 
large  globule  formed  ;  12,  similar  to  10,  still  less  action  ; 
11,  slight  action,  no  globule.  Xos.  1  to  5  were  again 
repeated,  but  no  alloying  action  could  be  obtained. 
Analyses  -were  made  of" the  outer  half  of  the  globules  in 
9,  10,  and  12  with  following  results  :  — 


No. 

Pb. 

Bi. 

9 
10 
12 

per  cent. 
49-7 
53-8 
34-8 

per  cent. 
50-2 
46-2 
65-2 

rormula. 


Pb.Bi 

Pbi-irBi 

Pb.Bii'88 


L-'nd-copper.—lnitiaA  action,  1  to  4  at  about  80°  C, 
to  140'  C.  in  others  ;  hydrogen  sulphide,  fair  in  1  to  traces 
in  3  then  nil ;  sulphur"  dioxide,  observed  in  1  and  2  then 
nil,  even  at  boil ;  sulphur,  trace  in  1  to  2  only  ;  lead 
sulphate,  traces  ;  residual  copper,  blackened  hi  1  to  5. 
which  by  further  examination  evolved  hydrogen  sulphides  ; 
lead  1  to  5  blackened.    6  to  12  all  showed  deposit  of  copper. 

Lead-mercury.— In  this  case  -r.  minute  amount  of  the- 
mercury  was  smeared  over  the  lead.     Hydrogen  sulphide, 

1  to  4  slight  at  120°,  quantity  at  150°,  and  increasing  to 
boil,  less  m  5  to  7,  8  to  12  traces  at  boil  :  sulphur  dioxide, 
quantitv  near  boil,  in  1  to  3  and  none  after  4  ;  lead 
sulphate,  much  in  1  to  4,  traces  after  6  ;  sulphur  as  in 
lead  suli)hate  formation  ;  soluble  mercury,  slight  in  1  only, 
where  all  lead  had  dissolved  ;  lead,  all  more  or  less 
blackened,  and  bv  microscopic  examination  mercury  is 
seen  ui  globular  state  on  lead  surface,  the  lead  in  cases 

2  and  3  being  perforated  with  lace-like  appearance,  whilst 
in  4  the  acid  attack  can  plainly  be  seen,  by  the  different 
thickness  of  metal ;  reaction,  violent  in  1  to  4,  with  lead 
sulphate  formation  in  1  to  3  at  140°  C,  and  in  4  at  1G0°  C. 

ZcafZ-arsexic— Hvdrogen  sulphide,  none ;  sulphur 
dioxide,  1  to  5  from  175°,  and  mcreasing  to  boil,  none  in 
others  ;  lead  sulphate,  slight  ;  sulphur,  none  ;  soluble 
arsenic,  fair  in  1  to  5,  and  in  ous  condition  ;     reaction. 

Lead-silver.— Imi'ioX  action,  1  to  0  at  140°  to  150°  C.  ; 
hvdrogen  sulphide,  1  to  3  slight  at  150°  C.  fair  at  190^C.. 
and  increasing  to  near  boil,  4  to  10.  slight  to  traces  near 
boil,  none  with  U  and  12  ;  sulphur  dioxide,  none  ;  lead 
sulphate,  1  to  4  sliaht,  5  to  30  traces,  others,  none ;  sulphur, 
none  ;  residual  silver.  1  not  blackened  with  evidence  of 
sli<Tht  action.  2  to  5  blackened,  2  mo^t  ;  soluble  silver, 
trace  in  1  onlv  ;  lead,  1  to  4  blackened  which  by  further 
examination   evolved   hvdrogen   sulphide;    o   to  l-_   not 
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■blackened,   but   showed  reddish   patches   resembling   an 
allotrOT>io  intHlitiratioii  of  ^ilve^  ;     reaction,  sliirht. 

By  using  zinc  drillings  containing  99S1  per  cent,  of 
7.inc"  in  the  i>ropoition  of  3  per  cent,  on  the  lead  foil,  as 
much  as  14  yer  cent,  loss  has  l>eeii  obtained  in  the  case 
of  acid  1-633  sp.  gr.  Since  the  impurity  in  the  zinc 
only  amounts  to  01X^57  per  cent,  on  the  lead,  this  increased 
action  seems  to  be  due  to  the  physical  condition  rather 
than  chemical  composition  of  the  zinc.  This  part  of  the 
experimental  work,  as  well  as  an  investigation  of  the 
action  on  lead  itself  in  different  physical  conditions,  are 
still  in  progress. 

These  results  show  that  aluminium,  tin,  and  zinc,  in 
contact  with  lead,  give  rise  to  sudden  action  and  pro- 
duction of  lead  sulphate  with  acid  of  as  low  a  sp. 
gr.  as  1-630,  the  greatest  action  occurring  with  acid 
of  li>61  to  I'Tli  sp.  gr. ;  mercury  causes  similar  sudden 
action,  whilst  in  the  case  of  bismuth,  it  is  a  slow  action, 
with  acid  of  as  low  a  specific  gravity  as  1'596.  the  greatest 
action  occurring  with  acid  of  1-633  sp.  gr.  With  antimony 
the  action  is  fair,  whilst  in  the  case  of  arsenic,  silver,  and 
copper,  the  action  is  very  slight  or  nil.  The  fact  that 
bismuth  and  lead  will  alloy  in  presence  of  sulphuric  acid 
of  1'565  to  1'661  sp.  ST.  was  something  quite  unexpected, 
and  may  be  explained  by  the  fact  that  acid  of  about  these 
strengths  has  little  action  on  the  metals,  even  when  in 
contact.  I  do  not  suggest  that  this  alloy  is  formed 
suddenly  in  pan  concentration,  but  this  method  of  experi- 
ment has  been  of  much  service  in  showing  how  bismuth 
does  act  when  present  in  pan  lead,  practically  no  action 
taking  place  until  the  alloy  is  formed. 

The  energetic  action  in  presence  of  mercury  may  be 
accounted  for  in  three  ways,  viz. : — 1.  By  amalgamating 
with  the  lead,  the  two  metals  would  be  in  a  fine  state 
of  division,  and,  therefore,  offer  far  more  surface  for  acid 
action  ;  2.  Any  mercury  entering  into  solution  would  be 
reduced  by  the  lead,  and  also  by  the  sulphur  dioxide 
evolved,  in  the  latter  case  as  mercury  powder,  which, 
according  to  Nemst's  experiments,  develops  more  heat 
than  the  dense  liquid  form  when  entering  into  reactions  ; 
3.  The  mercury  could  produce  a  mobile  and  amorphous 
condition  of  the  lead,  more  readily  attacked  by  the  acid. 
These  phenomena  may  occur  in  the  case  of  other  metals, 
such  as  bismuth  and  tin — which  form  alloys  with  lead 
at  comparatively  low  temperatures — at  least  as  regards 
the  production  of  the  finely  divided  state,  such  reactions 
taking  place  in  small  quantities  and,  therefore,  requiring 
the  elements  of  time  and  mass  influence. 

Mass  action  has  much  to  do  with  the  subject,  both  as 
regards  quantity  and  selection.  In  small  experiments, 
the  selectivfi  action  does  exert  itself,  as  to  which  metal 
will  enter  into  solution.  The  commoner  elements,  as 
regards  electrode-potential  and  their  relation  to  hydrogen, 
can  \je  placed  in  the  following  order: — Aluminium, 
manganese,  zmc,  cadmium,  iron,  cobalt,  nickel,  tin,  lead, 
hydrogen,  copyter,  arsenic,  bismuth,  antimony,  mercury, 
silver.  From  the  aVjove  experiments  with  lead  in  contact 
■with  elements  of  less  electrode-potential  than  hydrogen, 
some  of  the«e  elements  have  entered  into  solution  with 
the  higher  strenirth  acids,  and  it  would  appear  that  with 
such  metaU  as  bi-muth  and  antimony,  the  suflden  action, 
strong  or  slow,  asserted  itself  with  that  particular  acid 
in  which  these  metals  Ijegin  to  dissolve,  probably  by  the 
normal  electro<le-jKjtentiari)eing  overcome  by  mass  action. 

Of  the  metals  that  can  cause  sudden  action,  aluminium 
and  zinc  are  added  in  the  desilverisiation  jirooess,  the 
'  .  -' r  metal  Ixring  retained  by  the  desilverised  lead  to 
\tcnt  of  0-7  j»er  cent.,  and  which  is  nof  easily  removed 
-  .'•  suV«e<(uent  refining  ojieration,  except  by  excessive 
.  iTjon  of  lead,  esficfially  in  jjrc^ence  of  antimony. 
};-.;. nth  is  cofttly  anrl  difficult  to  remove,  and  in  non- 
argentiferous  lead  its  separ.ttion  is  not  attempted  ;  possibly 
al-xo  the  learl  refiners  are  indifferent  to  its  extraction. 
TiD  stands  ex'-eptionally  ;  it  mrcurs  least  of  all  metals 
in  lead,  and  is  not  difficult  of  oxidation  ;  yn^rhaps  its 
riff^'-nre  may  be  accounted  for  \>y  the  fact  that  it  is  iised 
;  r  j'neral  commercial  purj>ose»  in  connection  with  lead 
'  ;  /iipf,  6i'.,  and  enters  into  the  composition  of  the  molten 
lead  at  the  hful  mill.H  thus  inarlvertently.  Evidently  an 
ideal  and  yet  e<-onomical  yirocess  of  Ica<l  refining  has  still 
to  be  found,  since  all  metho<j9  yet  a^lopted  seem  to  be 


imperfect  in  relation  to  some  particular  impurity ;  even 
the  electrolytic  process  fails  to  remove  tin,  which  must  be 
separated  by  further  treatment. 

The  question  as  to  why,  when  sudden  action  occurs, 
it  should  hapyien  at  an  intermediate  and  not  at  the  final 
stage  of  concentration,  in  most  instances,  may  be  answered 
by  another  query.  In  the  dilution  of  sulphuric  acid  with 
water,  it  has  been  observed  that,  based  on  Thomscn's 
determinations,  the  maximum  contraction,  heat  evolution, 
and  rise  of  temperature,  from  a  definite  volume  of  resultant 
solution,  correspond  with  an  acid  of  about  73  per  cent., 
H.,S04.  Water  is  not  always  expelled  with  equal  facility, 
and  during  the  concentration  of  sulphuric  acid,  the  force, 
acting  in  solution,  is  of  varying  intensity.  Is  it  possible 
to  presume  that,  during  concentration  and  the  preferential 
attack  on  some  of  the  impurities  of  the  lead  or  on  the 
state  of  the  load  itself,  an  opportunity  of  increased 
attack  is  offered,  at  least  locally,  when  the  concen- 
tration approaches  to  about  73  per  cent.  H2SO4,  corre- 
sponding to  a  sp.  gr.  of  about  l'()55,  by  the  evolution  of 
heat  at  its  maximum  limit  ?  This  hypothesis  is  some- 
what in  agreement  with  the  statement  already  made, 
that,  in  practice,  sudden  pan  action  has  generally  been 
observed  with  acid  of  about  this  concentration. 

Conclusions. — To  sura  up,  it  appears  then  that  lead 
failure  can  originate  from  two  main  sources,  viz.  :  1. 
chemical  composition,  and  2,  physical  condition  of  the 
metal,  each  of  these  being  capable  of  sub-division. 
Failure  from  chemical  composition  may  be  due  to  imperfect 
desilverisation  or  final  refining  of  the  lead,  or  in  the  case 
of  a  non-argentiferous  lead,  to  the  presence  of  bismuth, 
or  even  to  the  presence  of  dross  or  oxide.  The  effects  of 
impurities  from  these  sources  and  the  conclusions  there- 
from being  summarised  as  follows  : — 

1.  Physically,  by  the  formation  of  alloys  of  low  fusi- 
bility and  consequent  local  perforation  of  the  lead,  most 
likely  to  arise  owing  to  the  presence  of  bismuth  and  also 
of  tin.  In  such  cases,  by  leakage  and  its  subsequent 
concentration,  the  effect  can  be  followed  and  enhanced 
by  chemical   action  even   on  the  lead   itself. 

2.  Chemically,  at  certain  stages  of  the  concentration, 
by  strong  sudden  .iction  due  to  the  presence  of  aluminium, 
tin,  or  zinc,  and  by  slow  sudden  action  in  the  case  of 
bismuth. 

3.  Chemically,  by  the  increased  action,  owing  to  the 
physical  condition  of  the  impurity  in  the  lead,  such 
as  zinc. 

4.  Slow  electrolytic  action  may  set  in  with  deposition 
of  certain  impurity,  which  though  insufficient  in  the 
early  use  of  the  pan,  yet  by  continuation  may  gradually 
accumulate,  and  then  set  up  physical  and  chemical  action. 

5.  Chemically,  the  presence  of  antimony  can  cause 
a  strong  and  harmful  action,  whilst  copper,  arsenic,  and 
silver  have  little  effect ;  indeed,  copper  can  exert  a  cor- 
rective effect  under  certain  conditions.  It  can  also  be 
understood  that,  by  constant  use,  an  impurity  such  as 
copper  will  be  slowly  dissolved  and  its  corrective  effect 
on  other  impurities  diminished  or  lost  entirely,  when  these 
more  injurious  impurities,  such  as  bismuth — lower  in 
the  electrode-potential  scale — can  exert  themselves 
more  freely.  This  m<ay  explain  the  failure  of  lead  pans 
that  have  given  good  results  for  a  previous  long  period. 

6.  P\ire  lead,  under  normal  pan  conditions,  is  undoubt- 
edly less  affected  than  the  impure  metal. 

Failure  from  physical  condition  may  be  due  to  faulty 
remelting  of  the  lead  by  use  of  unsuitable  casting  tem- 
perature, and  by  severe  pressure  during  the  rolling  opera- 
tion, the  effects  of  which  and  the  conclusions  therefrom 
being  summarised  as  follows  : — 

1.  Production  of  a  loose  crystalline  structure  with 
well-developed  crystal  joints,  by  casting  the  metal  at  too 
high  a  temperature,  with  consequent  leakage  and  con- 
comitant results,  as  in  case  of  local  perforation. 

2.  Altered  physical  condition  by  severe  pressure  during 
rolling,  with  consequent  breakdown  of  molecular  arrange- 
ment and  production  of  lead  surface  more  susceptible  to 
acid  attack.  This  alteration  may  be  either  ( 1 )  temporary, 
where  the  mobile  layer  in  time,  hastened  by  heat,  is  again 
absorbed  into  the  crystalline  layer ;  or  (2)  constant,  when 
the  deformation  has  been  extremely  severe,  with  per- 
manent retention  of  the  amorphous  condition. 
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3.  Strong  acid  action  on  the  temporary  physically 
altered  form  of  lead  before  the  annealing  effect  can  take 
place,  would  be  an  explanation  of  the  failure  of  pans 
•which  have  been  in  use  for  a  limited  period. 

4.  The  efifect  of  altered  physical  condition  will  apply 
even  to  lead  of  exceptionally  pure  chemical  composition. 


Discussion. 

The  Chairman  said  some  time  ago  he  was  working 
on  some  condenser  tubes  of  copper  lined  with  tin  which 
had  perforations  a  quarter-inch  deep  as  though  the  lead 
had  been  drilled,  though  there  was  very  little  general 
corrosion.  After  making  careful  experiments,  he  came 
to  the  conclusion  that  the  perforations  were  due  to  the 
tinned  lining  having  muiute  perforations  in  certain  parts, 
and  assuming  this  to  be  the  case,  and  also  assuming 
there  should  be  the  minutest  capillary  action,  that  wa^ 
a  condition  which  might  account  for  the  difference.  The 
current  density  as  between  sea  water  and  condensed 
water  was  very  small,  but  being  concentrated  on  a  very 
minute  point,  as  compared  with  the  extensive  metal 
surface,  the  perforation  of  the  tubes  had  been  brought 
about  very  rapidly.  This  possibly  had  some  bearing 
on  the  lead  question.  The  source  of  the  action  might 
'be  very  slight  in  itself,  but  it  would  be  accentuated 
owing  to  the  large  surface  over  which  it  was  exerted, 
and  concentrated  on  the  point  of  attack. 

Mr.  H.  L.  Terry  said  it  was  possible  that  zinc  might 
be  introduced  into  the  lead  by  the  Parke's  desilverising 
process.  Galena  was  by  no  means  uniform  ;  even  in 
the  same  mining  field  it  varied  in  its  physical  properties, 
and  there  were  many  varieties  noticeable,  besides  Potter's 
ore  and  silver  ore.  Perhaps  a  close  investigation  of  the 
•different  galenas  might  reveal  the  existence  of  certain 
impurities  in  some  which  were  absent  from  others.  At 
the  mine  no  attempt  at  separation  was  made  ;  at  any 
rate,  in  the  districts  with  which  he  was  familiar,  corussite 
when  it  occurred  was  sold  with  the  galena.  He  did  not 
suppose  that  the  demand  for  chemical  lead  was  great 
enough  to  lead  the  mine  owner  or  smelter  to  take  a  close 
interest  in  the  subject,  but  the  paper  would  probably  have 
the  effect  of  stimulating  assayers  to  go  somewhat  beyond 
their  ordinary  routine.  Now  that  the  complex  ore 
problem  had,  to  a  great  extent  been  solved,  a  good  deal 
of  lead  would  be  coming  upon  the  market  derived  from 
the  intercrystallised  sulphides  which  had  for  so  long  been 
"the  bug-bear  of  the  metallurgist.  Although  in  this  case 
there  was  no  difficulty  in  separating  the  galena  from  the 
blende  by  hydraulic  means,  it  was  conceivable  that  the 
galena  derived  from  such  a  source  might  itself  contain 
impurities  to  an  extent  not  met  with  in  the  more  common 
sources  of  supply. 

Mr.  W.  H.  Coleman  said  he  agreed  with  the  reasons  given 
for  sudden  breakdowns.  He  once  had  an  experience 
with  a  pan  which  seemed  to  settle  the  point,  so  far  as  bis- 
muth was  concerned.  In  this  case,  the  pan  had  been 
working  satisfactorily  for  about  two  years,  and  the  middle 
of  the  pan  gave  way  and  had  to  be  relined  with  20  lb.  of 
lead  from  another  maker.  It  was  set  to  work  again,  and 
within  4S  hours  of  starting  the  pan  had  gone  entirely. 
The  pan  was  then  again  lined  with  lead  belonging  to  the 
Fame  delivery,  and  this  time  the  pan  was  destroyed  Avithin 
36  hours  of  starting.  He  had  an  analysis  made  of  the 
original  lead  which  had  stood  so  well,  together  with  the 
lead  which  had  given  way,  and  he  found  the  proportion  of 
bismuth  was  considerably  greater  in  the  faulty  lead. 
The  pan  was  relined  with  lead  reported  to  contain  no 
bismuth,  and  it  was  worked  for  two  years  afterwards. 
When  lead  was  used  for  saturation,  he  had  noticed  that 
the  seams  were  attacked  first.  He  was  of  opinion  that 
that  possibly  might  be  due  to  an  alloy  of  lead  and  arsenic. 
He  had  found  that  lead  burnt  ■«ith  coal  gas  and  oxygen 
lasted  much  longer  than  when  burnt  with  hydrogen  from 
zinc.  He  had  been  informed  that  similar  trouble  had 
occurred  with  lead  pans  used  in  making  nitro-glycerin. 
The  seams  were  roxigh,  and  were  attacked  first ;  Ihey  over- 
came the  difficulty  by  planing  them  down,  after  which 
they  had  no  further  trouble. 

Mr.  Hart  in  reply  said  that  bismuth  had  been  assumed 
by  many  to  be  the  sinner  in  the  action  of  the  acid  on  the 


lead,  but  no  proof  had  been  established  previously.  Tho 
tin  was  not  removed  in  the  electrolytic  process ;  the  lead 
ore  generally  only  contained  a  small  quantity  of  that  metal. 


New  York  Section. 


Meeting  held  at  Chemists'  Cbtb  on  Friday,  March  22, 1907. 


MR.    GEO.    C.    STONE    IN    THE    CHAIR. 


TREATMENT  OF  CHR0:ME  SORES. 

BY   HERMAN  S.    EIEDEBER,  PH.D. 

As  everyone  who  manufactures  or  uses  chromates 
or  bichromates  in  quantity  knows,  the  workmen  who 
handle  these  chemicals  are  usually  afflicted  with  chrome 
sores,  which  are  caused  by  a  small  amoimt  of  the  chromate 
or  bichromate  getting  into  a  scratch  or  other  wound 
and  then  eating  along  under  the  skin,  often  for  a  con- 
siderable distance  from  the  place  of  initial  infection. 
A  watery  excretion,  generally  more  or  less  green,  is  usually 
present.  A  scab  which  forms  at  times  is  no  indication 
of  healing.  The  pains  are  very  severe,  occasionally 
interrupting  and  even  preventing  sleep.  If  the  workmen 
could  be  kept  out  of  the  influence  of  these  chemicals 
for  regular  periods,  their  condition  might  not  be  so  serious, 
but  such  a  procedure  would  usually  be  quite  out  of  the 
question,  ^tliere  a  chrome  plant  is  in  connection  with 
the  production  or  use  of  lead  salts,  men  have  been  relieved 
by  being  employed  for  a  time  in  the  lead  department. 
Probably  lead  chromate  is  formed  in  the  sore,  and  being 
inactive,  gives  a  chance  for  healing.  This  treatment 
does  not  seem  ideal,  for  to  get  away  from  one  poison  the 
victim  exposes  himself  to  another. 

The  principle  of  the  following  treatment  is  chemical, 
as  was  the  last,  but  it  does  away  with  the  maui  objection. 
A  5  per  cent,  solution  of  sodium  bisulphite  is  employed 
as  a  wash.  The  following  equations  seem  to  explain 
the  reactions : — 

NaoCrgO? -H  SNaHSOa -(- 2H2O  = 
NaHS04+2Na2S04-f  2Cr(OH)3  ; 

2Na,Cr  O4  +  4NaHS03  +  HgO  = 
SNaoSOi-f  NagSOg  -|-2Cr(OH)3. 

In  this  treatment  the  chromic  acid  radical,  which  is 
the  cause  of  the  trouble,  is  permanently  decomposed, 
and  no  poison  is  introduced  into  the  body. 

Practical  demonstration  of  the  treatment  bears  out 
the  theory  completely.  A  workman  had  a  sore  for  eight 
or  nine  months,  as  it  could  not  be  bandaged  to  keep  it 
clear  of  continuous  infection  by  chrome  compounds. 
Sodium  bisulphite  solution  was  applied  twice  each  day, 
but  the  bandaging  was  no  more  effective  than  before 
treatment.  About  the  second  or  third  day  the  pains 
disappeared,  and  whereas  before  treatment  the  whole 
region  of  the  sore  was  very  sensitive,  it  could  now  be 
manipulated  so  as  to  work  the  solution  into  all  parts  of 
the  sore,  which  had  spread  about  three-quarters  of  an 
inch  from  the  original  point  of  infection,  and  extended 
a  considerable  distance  under  the  skin  beyond  the  opening 
of  the  wound.  This  sore  was  completely  healed  in  about 
three  weeks.  Incipient  sores  put  under  treatment  healed 
naturally  without  any  imusual  scar.  Workmen  in  a 
chrome  plant  were  given  this  solution  to  use  as  a  supple- 
mentary wash  after  work,  and  a  decided  improvement 
in  their  condition  was  immediately  apparent.  Few 
sores  appeared,  and  these  were  easily  checked  and  cured, 
giving  the  men  a  possibility  of  attending  to  their  work 
regularly  and  efficiently. 
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Nottingham  Section. 


Meeting  held  at  Xottingham  en  Tuesday,  March  26,  1907. 


THE  GROWTH  OF  SUGAR-BEET  IN  THE 
MIDLANDS. 

by  j.  coldixg,  f.i.c..  axd  dk.  h.  b.  hctchixsos. 

Abste.\ct. 

The  following  resultfi  were  obtained  from  trials 
carried  out  at  various  centres  in  the  counties  con- 
tributing to  the  Midland  Agricultural  and  Dairy  College. 
They  were  organised  in  order  to  ascertain  whether  the 
sugar-beet  could  be  cultivated  in  these  districts  in  such 
a  manner  that  the  quantity  and  quality  of  the  same 
would  approach  those  of  the  Continental  averages.  The 
trials  varied  not  only  in  the  character  of  the  soil  on  which 
they  were  carried  out.  but  also  in  the  manurial  treatment, 
the  conditions  of  planting,  and  the  variety  of  roots 
onltiTated. 


seeds  obtained  from  certain  districts,  or  those  derived 
from  plants  selected  for  their  richness  in  sugar,  possess  an 
inherent  capacity  of  utilising  plant  food  supplied,  and 
while  producing  a  minimum  oi  cell  and  fibrous  tissue, 
produce  a  maximum  amount  of  sugar.  The  maximum 
productive  capacitj-  of  a  plant  is  only  exercised  when 
necessary  nutrient  substances  are  present,  and  when 
climatic  conditions  approach  those  of  the  country  in  which 
its  predecessors  have  for  some  time  been  cultivated. 
Accordingly,  the  four  above-mentioned  German  varieties 
were  tested,  and  show  among  themselves  decided 
differences. 

The  cultivation  of  the  land  and  the  cultural  treatment 
of  the  crop  varied  at  the  different  centres,  and  on  the 
valuation  of  the  farmers  on  whose  land  the  experiments 
were  carried  out,  the  cost  per  acre  ranged  from  £6  13s. 
to  £16  18s.  6d.  with  artificial  manme,  and  £3  19s.  to 
£12  14s.  with  farmvard  manure  alone. 

The  plants  were  lifted  from  Oct.  23  to  Nov.  22,  so  that 
the  intervening  period  offered  opportunity  to  the  last 
lifted  plants  to  mature  to  a  greater  degree  than  the  first 
lifted. 

The  inflvence  of  the  manurial  treatments  on  the  sugar- 
beet. — The  following  table  has  been  compiled  to  facilitate 
a  comparison  of  the  effects  of  an  application  of  artificial 
manures.  It  gives  the  averages  of  the  results  obtained 
at  the  five  centres,  and  serves  at  the  same  time  to  show 
the  differences  in  the  variety  of  beet  cultivated. 


\ 


Table  I. — Averages  of  the  analyses  of  sugar-beet  grown  at  five  centres. 


Koots. 

Juice. 

Total 

Variety. 

rield 
per  acre. 

Average 
weight. 

Dry                           1      Total 
matter.         Sugar.          solids. 

Sugar. 

Purity 
coefficient. 

yield  of 

sugar. 

per  acre. 

Farmvard  and  artifirial  manure — 

Kleinwanzleben  loriginal)      

Kleinwanzleben  <  Dippe's) 

Victrix  (Jaen?chs  late)      

Victrix  (Jaengch's  early)        

Farmyard  manure  alone — 

Kleinwranzleben  (original)      

Kleinwanzleben   i  Dippe'si 

Victrix  iJaensfh's  late)      

Victrix  ( Jaensch's  early)       

tns.  cwt. 

18     7i 

15  19 
17     8i 

16  11 

16  111 
16     4} 
16     6 
15     9 

grms. 

503-5 
480-4 
455-9 
399-7 

49S-5 
492-8 
482-6 
446-4 

per  cent. 

23-05 
22-56 
22-47 
21-60 

22-31 
22-12 
21-43 
22-04 

per  cent. 

15-69 
15-65 
15-14 
14-86 

15-75 
15-86 
15-16 
15-23 

per  cent. 

20-52 
20-56 
20-30 
19-61 

19-89 
20-11 
19-47 
19-63 

per  cent. 

18-08 
18-26 
17-58 
17-31 

17-83 
17-94 
17-68 
17-49 

88-54 
88-83 
86-75 
88-17 

89-57 
89-13 
90-60 
88-95 

lbs. 

6480 
5614 
5951 
5555 

5928 
5861 
5610 
5370 

Scheme  A. — Of  the  three  distinct  series  of  experiments 
made,  the  first  con-sisted  of  eight  plots  at  each  of  five  centres. 
The  soils  were  of  a  different  nature  at  each  centre,  and  in- 
cluded a  clay  loam,  a  carr  soil,  warp,  stiff  loam,  and  a  gravelly 
loam.  Each  .sub-series  of  eight  plots  was  again  divided, 
and  four  of  the  plot.-i  received  farmvard  manure  and 
artificial  manures,  while  the  remaining  four  received  farm- 
yard manore  alone.  At  each  centre,  again,  four  varieties 
of  sugar-beet  were  tested,  viz.,  Klein  wan  zle  ben  (original), 
Klein  wan  Ziehen  (Dippe's),  Victrix  (Jaeasch's  late),  and 
Victrix  (Jaeasch's  early). 

The  artificial  manures  applied  contained  nitrogen,  both 
as  ammonium  salts  and  as  nitrates,  phosphates  as  super- 
phosphate, and  potash  a.s  potassium  sulphate.  Each 
plot  dressed  with  artificial  manure  received,  in  addition, 
common  salt,  which  ha.s  a  favourable  influence  on  the 
growth  of  the  sugar-l>ect.  The  quantitic-s  applied  jier 
acre  were  as  follows  :  —  If/)  lb.  of  ammonium  sulphate, 
l.y>  lb.  of  sodium  nitrate,  715  lb.  of  Hupf;rphosphate, 
127i  lb.  of  potassium  sulphate,  2H0  lb.  of  common  salt. 
As  general  cultural  experience  has  showTi  that  the  applica- 
tion of  phosphatic  anri  potassic  manurf-s  tenrls  to  raise  the 
quality  of  the  crop,  it  was  hoped  in  this  case  that  a  l>ettor 
qaality  of  crop  would  l*e  prwluced,  or  that,  while  the 
qaality  remained  jiraotically  the  same,  there  would  be 
an  increase  in  the  total  yield,  and  this  has  been  shown 
to  Ijc  the  case. 

As  r?gardA  the  varieties  of  roots,  it  is  well  known  that 


From  this  table  it  will  be  seen  that,  although  the  quality 
of  the  beets  treated  with  artificial  manures  is  lower  than 
those  grown  with  farmyard  manure  alone,  there  is,  on  the 
other  hand,  a  decided  increase  in  total  yield  per  acre. 
This  is  quite  uniform  in  three  of  the  four  varieties  tested, 
but  is  not  borne  out  by  Dippe's  Klcinwanzleben  variety. 

Owing  to  the  uneven  quality  of  the  soil  on  the  trial 
ground  of  one  of  the  centres,  the  plot  receiving  no  artificial 
manure  gave  a  higher  yield  of  sugar  per  acre  than  the 
artificially  treated  plot ;  this  was  sufficient  in  itself  to 
disturb  the  averages  of  the  other  plots.  It  will  also  be 
Been  that  the  application  of  artificial  manures  had  the 
effect  of  lowering  the  purity  of  the  juice  of  the  sugar-beet. 

The  cultivation  of  different  varieties  of  roots  (Table  I.). — 
Of  the  four  varieties  tested,  the  best  results  have  been  given 
by  Klcinwanzleben  (original).  In  the  lots  receiving 
artificial  manures  there  is  a  gradual  fall  in  the  quality  ot 
the  sugar-beet,  and,  with  the  exception  of  Dippe's  variety, 
a  fall  in  the  weight  of  crop  per  acre.  The  two  Jacnsch's 
varieties  were  oi  much  poorer  quality  and  in  addltioa 
to  containing  a  large  amount  of  woody  fibre,  possessed 
irregular  shaixjs,  and  the  roots  were  much  forked. 

Influence  of  variety  of  soil. — The  effect  of  the  soil  on  the 
quantity  and  quality  of  crop  produced  has  been  well 
demoastrated  in  these  experiments.  Taking,  for  the 
purposes  of  illustration,  four  different  types  of  soil  oa 
which  the    sugar-beets  were  cultivated,   it  will  be  seea 
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from  the  following  table  that  those  grown  on  a  stiff  loam    [  the  cultivation  of  the  sugar  beet,  whilst   carr  land  (bog 
gave  the  best  results  : —  I   soil)  was  unsuitable. 


Table  II. — SJiowing  the  influence  of  the  sail  on  the  quality  of  the  sugar-beet.       Variety — Kleinwamlebe.n  {original^. 


Roote. 

■     1 

Juice. 

Total 

.Soil. 

Yield 
per  acre. 

Average 
weight. 

Dry 

matter. 

Sugar. 

Total 
Solids. 

Sug.ar. 

Purity 
coefficient. 

yield  of 

sugar  per 

acre. 

.Stiff  loam    

tns.  cwt. 
18  Hi 
18     1 
18     8 
16     Si 

grms. 
463-5 
471-4 
493-5 
542-6 

per  cent. 
25-02 
23-54 
2-2-24 
20-96 

per  cent. 
17-42 
16-32 
15-84 
13-15 

per  cent. 
22-11 
20-30 
19-52 
18-10 

per  cent. 
19-88 
18-21 
16-99 
16-73 

89-91 
89-70 
87-04 
92-43 

Ibe. 
7240 

Gravelly  loam    

Clay  loam  

Carr  land    

6599 
6528 
4838 

Not  only  is  the  total  yield  per  acre  higher  in  this  case, 
but  the  roots  are  much  superior  in  quality  to  those  grown 
on  bog  or  carr  land.  From  the  stiff  loam  to  gravelly  loam, 
clay  loam,  and  bog  soil,  there  is  a  gradual  fall  in  the  quality 
as  regards  dry  matter  in  the  root,  sugar  in  the  root,  and 
sugar  in  the  juice. 

A  second  series  of  experiments  (Scheme  B)  was  carried 
out  in  order  to  ascertain  the  quality  of  sugar-beet  which 
would  probably  be  produced  under  ordinary  farm  cultiva- 
tion. The  plots  were  situated  at  eight  different  centres, 
and  the  results  obtained  showed  great,  variation  in  the 
quantity  and  quality  of  roots  growTi  per  acre.  The  sugar- 
content  of  the  roots  varied  from  15-28  per  cent,  to  12-31  per 
cent.,  and  the  total  .sugar  per  acre  from  6316  lb.  to 
4480  lb.  Taking  the  average  of  the  results  from  the  eight 
centres,  we  find  the  percentage  of  sugar  in  the  roots  to  lie 
14-26  per  cent.,  which  is  sufficiently  low  to  indicate  that 
without  a  good  soil  and  liberal  manurial  treatment,  the 
cultivation  of  the  sugar-beet  could  not  be  profitably 
carried  out. 

A  third  series  of  experiments  (Scheme  C)  was  in- 
tended to  show  the  influence  of  distance  in  planting 
on  the  quality  of  the  beet.  Only  one  variety  of  sugar-beet 
WC5  cultivated,  viz.,  Kleinwanzleben  (original),  and  the 
cultural  treatment  was  the  same  in  each  case,  with  the 
exception  of  the  distance  between  the  plants  in  the  rows. 
This  ranged  from  9  in.  to  18  in.,  and  produced  decided 
differences  in  the  roots  when  lifted.     Table  III.  gives  the 


(4)  That  the  best  distance  of  planting  in  the  rows  was 
12  in.  to  16  in.,  being  at  the  same  time  compatible  with 
ordinary  farm  practice. 

The  general  cultural  part  of  these  experiments  was 
carried  out  under  the  supervision  of  Dr.  T.  Milburn,  under 
the  direction  of  Principal  J.  F.  Blackshaw. 


Yorkshire  Section. 

Meeting  held  at  Qiieen'»  Hotel,  Leeds,  on  Monday, 
April  8,  1907. 

MR.    E.    W.    BRANSON    IN    THE    OHAIR. 

A  TEMPERATURE  CORRECTION  APPLICABLE  TO 
THE  SPECIFIC  GRAVITIES  OF  ALL  OILS, 
FATS,  AND  WAXES. 

BY    C.    HAROLD    WRIGHT,    B.A.(CANTAB.),    A.LC. 

Allen  (this  J.,  V.  (1886),  67,  and  Commercial  Organic 
Analysis,  Vol.  II.,  Pt.  I.  (1889),  33),  proposed  a  tempera- 
ture correction  for  oils  liquid  at  the  ordinanj  temperature^ 
varying  for  15  oils  from  0-000615  to  0-000665,  whilst  the 
corresponding  figure  for  whale  oil  is  0-000697.     Allen  took 


Table  III. — Showing  the  influence  of  planting  on  th-.  quality  of  the  sugar-heet. 


Roots. 

Juice. 

Total 

Distance  of  plants 
apart  in  rows. 

Yield 
per  acre. 

Average      ,          Dry 
weight.            matter. 

Total 
Sugar.              solids.       !       Sugar. 

Purity 
coefficient. 

yield  of 

sugar  per 

acre. 

No.     1 
2 

!!    3 

„       4 

. 

m. 
9 
12 
15 
18 

tas.  cwt. 
20  10 
18     7 
18     6 
17   19 

grms. 
385-8 
350-0 
447-9 
505-9 

per  cent. 
21-23 
25-73 
22-91 
21-97 

per  cent. 
15-91 
16-63 
16-50 
15-86 

per  cent. 
20-82 
21-09 
20-79 
20-34 

per  cent. 
17-89 
19-61 
18-27 
17-74 

85-92 
92-90 
87-78 
82-21 

lbs. 
7306 

6836        'i 
6764 
6377        ' 

analyses  of  the  roots  from  each  plot ;  of  the  four  distances 
tried,  it  would  seem  that  9  in.  apart  in  planting  yields  the 
greatest  amount  of  sugar  per  acre.  At  this  distance, 
however,  the  assimilative  power  of  the  plant  is  already 
seriously  affected,  and  in  addition,  the  task  of  cultivation 
in  the  field  is  rendered  very  difficult.  From  2—4  there 
is  a  gradual  increase  in  the  average  weight  of  the  roots 
and  a  corresponding  decrease  in  the  quality  of  the  root. 
As,  however,  the  total  yield  of  sugar  i>er  acre  in  Nos.  2 
and  3  is  approximately  the  same.  12  in.  to  16  in.  would 
be  advisable  for  ordinary  farm  practice. 

Conclusions. — (1)  That  artificial  manures  containing 
nitrogen  potash  and  phosphates,  whilst  they  maintained 
the  quabty  of  the  root,  tended  aito  to  increase  the  total 
yield  of  sugar  per  acre. 

(2)  That,,of^the  four  varieties  tested,  Kleinwanzleben 
(original)  gave  the  highest  yield  of  sugar  per  acre. 

(3)  That  stiff  to  medium  loams  were  most  suitable  to 


the  correction  as  0-00064  for  each  degree  Centigrade  for 
any  oil,  except  whale  oil.      Hence,  with  this  exce])tion. 


.Si5-5=St-I-(T  -  15-5)  0-00064, 


(i-) 


where  815-5  and  St  are  the  specific  gravities  of  the  same 
oil  at  L5-5"  and  T''  C.  respectively  (water  at  15-5°  C.  =  1). 
The  difference  between  the  observed  specific  gravities 
and  those  calculated  by  this  method  are  very  small. 

For  16  fats  and  waxes  solid  at  the  ordinary  tcnqx^rature 
the  correction  for  1°  C.  varied  from  0-000617  to  0-000750 
(I  have  omitted  Camaiiba  wax,  which  is  "  only  a  rough 
determination  "). 

Meudeleeff  (Ann.  Ghim.  Phvb.,  1884,  271)  has  skown 
that  the  expansion  of  a  liquid  wlien  heated  can  be  expressed 
by  the  equation. 
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where  Vt  and  Vq  are  the  vohimes  of  a  liquid  at  t^  and  0^  C. 
resjxH'tively.  «nd  it  is  the  nuHluhis  of  expansion.  If 
1\  and  Do  an'  the  densities  of  a  lin«id  at  t  and  0°  C. 
rejiivotively  :  then,  sinee  the  density  of  a  liijuid  is  invei-sely 
}>ro}X)rtioual  to  its  vokune, 


lH  =  Do(l-A-0. 


(iii.) 


The  niotluhis  of  expansion  is  a]>i>roxiinately  the  same  (or 
all  liifuid.1.  Meiulelivrt  taUulated  the  numerical  value 
of  it  for  all  the  liquids  studied  bv  Thoiix>  (J.  C.  S.,  ISSO, 
Trans..  141  and  327).  and  found  it  to  vary  from  0-OOOS  to 
OtHtKV>. 

In  ftwt.  equations  (ii.)  and  (iii.)  correspond  to  the  ex- 
pansion of  an  ideal  liquid,  but  siifhco  for  most  calculations 
involviui;  liquids. 

Thou^'h  K  varies  for  different  liipiids,  it  would  probably 
be  the  same  (within  the  limits  of  exivrimental  error)  for 
one  class  of  substances. 

I  have  therefore  ealeidated  the  numerical  value  of  the 
approximate  modulus  of  expansion  from  Allen's  exjx.>ri- 
nieiital  data.  If  S^.  St.  and  St  are  the  s))ecilic  gravities 
of  the  same  oil,  fat,  or  wax  at  0\  i  ,  and  T  C.  respectively 
(water  at  15*5"  C.  =  1),  I  have  taken 


St  =  So(l-wj/) 
and  St  =  S,,  ( 1  -  mT). 

Dividing  (iv.)  by  (v.),  we  have 

St  l-mt. 

S  l-mT 


whence 


St -St 
StT  -  Kt<  * 


(iv.) 

(V.) 


(vi.) 
(vii.) 


Since  the  specific  gravity  of  a  liquid  is  proportional  to 
it'*  density:  hi  in  the  above  equations  might  be  considered 
as  identical  with  Mendelceff's  k.  This  is  not,  however, 
the  ca.se,  owing  to  the  method  generally  adopted  for  deter- 
mining specific  gravities  of  oils,  fats,  and  waxes.  The 
weight  of  water,  ir,  contained  by  a  sjwcific  gravity  bottle  at 
15-5^  C.  is  determined  once  and  for  all.  If  the  same  specific 
grsTity  bottle   holds   it'  grms.   of  an  oil  at  15*5°  C.,  its 

specific   gravity   at   that  temjierature    Ls,   of  course,   —  . 

Similarly,  if  a  Westphal  plummet  displaces  w  grms.  of 
water  at  l.^-S'  C,  and  w'  grms.  of  an  oil  at  that  tempcra- 

ture,  the  specific  gravity  of  the   oil  at   1 5'5°  C.    is   —  ; 

if.  however,  the  specific  gravity  bottle  holds — or  the 
We>*tphal  plummet  displaces — w"  grms.  of  an  oil  at 
1'  C,  then  the  sjitcific  gravity  of  the  oil  at  T^  C.  (water 


at  15-5°  C.  =  1)  i«  taken  by  Allen  as 


This  is  not  quite 


correct,  for  the  volume  of  the  sj)ccific  gravity  bottle  or 
Wc*lpha1  j)lummet  depends  upon  the  temy)erature.  * 
The  specific  gravities  determined  by  Allen  were  presumably 
determined  a«  described  af)Ove.  Rather  than  correct 
these  for  change  of  volume  of  the  si)ecifio  gravity  bottle 
or  Westphal  iihimmet,  it  is  more  convenient  for  my 
j/urpfj»«^  to  find  the  value  of  m,  which  I  will  cull  the 
npprorimtUt   modvhts   of   <xj.aruiion.     The    following   are 


•  At  li-5'  C.  the  volume  l«  "  c.c,  where  d  =  the  density 
{it.,  the  weight  o(  1  c.c.)  of  wat«r  ot  15-5°  (;.  At  T*  C.  this  volume 
becomoi  ^  tl+(T-15'5)  ..1  r.r.,  where  a  =  the  coefflcient  of 
cubical  exjpaasloD  of  glaw.  Uence  at  T'  C.  1  c.c.  of  oil  weighs 
—^ *- grms.     Hence   the  speclflc  gravity  at  T*  C. 


-^U  +  (T-16S)o] 
(wat<rat  15  6*C.  =  1)  = 


d\ 


J+(T-  15  5)a]rf 


w[\  +"(T-  15  5;, 


The  dlffeT»iire  \>etmven  the  ii|>eriflc  Kravlty  at  a  temperature 
oth^r  than  IS-.'.  <  ii.  t.  rmlnfcl  in  thf  oriliiiar>' way,  and  th<!  true 
valuf"  i' p»-rh.-i;  ■  r«-alli<-d.     Thus  A ll<n  found  thf' xpcciflc 

Sarltyofar  '•C.  (wati-r  at  )5-&  C.  -   1)  0-X6:5i!    The 

M  spedflc  gr^  .  ,      .^.  J  U: 'i  w:j^n +«':  x ')  0000208-0  8614. 


the  values  of  m  for  16  oils  liquid  at  the  ordinary  tem- 
perature :  —  Arachis  oil,  0-000()75  ;  ra]»e  oil,  ()'06067.'> ; 
ncatsfoot  oil.  0-000071  ;  cottonseed  oil,  0-()OOt>77  ;  sesam6 
oil,  0-0()0()S7  ;  cocoanut  olein,  0-000710  ;  Niger  seed  oil, 
0-000GS4  ;  linseed  oil,  0-000090  ;  castor  oil,  0-OOOOiK) ; 
whale  oil,  0-00074o  ;  porpoise  oil,  0-000703  ;  seal  oil, 
0-000054  ;  cod  liver  oil,  0-000(585  ;  menhaden  oil,  0-00001)8  ; 
siwrm  oil.  0-000720 ;  l>ottlenose  oil,  0-0(K)722.  Maxi- 
mum =  0-000745;  minimum  =0-000054  ;  difference  = 
0-000091.     The  mean  is  0-000093. 

Following  are  the  values  of  m  for  14  fats  and  waxes  solid  at 
the  oidinary  temjierature  (I  liave  omitted  "  butterine "  and 
Carnaiiba  wax  for  the  reason  given  above): — palm  oil, 
0-000727  ;  cacao  butter,  0-000772  ;  Japan  wax,  0-000734  ; 
tallow,  0-000727  ;  lard,  0-000703  ;  butter  fat,  0-000004  ; 
cocoanut  stearin,  0-000720  ;  cocoanut  oil,  0-00008G;  palm 
nut  oil,  0-000701;  spermaceti,  0-000815;  beeswax, 
0-000838  ;  stearic  acid  (commercial),  0-000830  ;  oleic  acid 
(commercial),  0-000719  ;  jiaraffin  wax,  O-OOOSl.*"!.  Maxi- 
mum =0-000838  ;  minimum  =0-000004;  difference  = 
0-000174.      The  mean  is  0-000747. 

The  mean  value  of  m  for  the  30  oils,  fats,  and  waxes 
examined  by  Allen  is  0-000718.  Hence,  we  may  assume 
that  m  is  the  same  for  all  oils,  fats,  and  waxes,  and  for 
purposes  of  calculation  it  can  be  taken  as  0-0007.  Hence, 
equation  (vi.)  becomes 

St/ST  =  1  -  0-0007  t/\  -  0-0007  T, 


or,  if  <  =  15-5,  then 


Si5-5/St    = 


whence 


1- 0-0007  X  15-5 0-98915 

1 -00007  T      ~1 -0-0007 T 

0-98915 


Si8-5  =  St  X 


1  -  0-0007  T 


This  shows  that  if  the  specific  gravity  of  an  oil  is  deter- 
mined at  any  temperature  T°  C.  (water  at  15-5°  C.  =  l), 
it  is  possible  to  calculate  the  specific  gravity  at  15-5°  C. 
I  have  calculated  the  value  of  the  factor, 

0-98915 


1  -  0-0007  T 

for  each  degree  Centigrade  from  10  to  25,  as  shown  in  the 
following  table  : — 


At  'Ci 
10 

11 

12 

13 

14 

16 
16 
17 
18 

la 

20 
21 


24 
25 


Factor  = 

1 

1-00389 

1 
1-UU313 

1 
1-00248 

1 

1-00177 

1 
1-00106 

1 
1-00035 
1-00035 
1-00106 
1-00177 
1-00248 
1-00319 
1-00:591 
1-00462 
1-00534 
1-00605 
1-00677 


Hence,  if  the  specific  gravity  of  any  oil  is  determined  at 
any  temjKjraturc  other  than  15-5°  C.,  its  sjjecific  gravity 
at  15-5"  C  can  be  found  by  multiplying  the  observed 
SfKJcific  gravity  by  the  factor  oj)poHite  the  ob.servcd 
temixjr.ature.  For  examj)le,  I  found  the  sjKicific  gravity 
of  a  cottonseed  oil  at  20"  (,'.  (water  at  15-5°  C.-l)  to 
Ikj  0-9230.  Therefore,  sjiecific  gravity  at  15-5"  C.  ^-  0-9230  X 
4 •(K)319=  0-9259.  I  find  this  a  very  convenient  method 
of  determining  KjHjcific  gravities  of  oils.  A  great  deal  of 
time  is  saved  by  not  having  to  bring  the  oil  to  15-6"  C, 
and  by  not  having  to  keep  the  oil  at  this  temperature 
whilst  the  final  adjustment  is  made.  The  sjxjcific  gravity 
of  an  oil  at  15-5"  C.  can  be  determined  in  this  way  in  leas 
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time  than  in  the  ordinary  way.  It  only  remains  to  show 
that  an  accurate  value  is  obtained. 

I  determined  the  specific  gravities  of  oils  at  temperatures 
other  than  15-5°  C.  as  follows  : — A  Westphal  plummet 
(with  thermometer),  displacing  5  grms.  of  water  at 
15-5°  C,  was  hung  from  a  hook  on  the  left-hand  scale  pan 
of  an  ordinary  chemical  balance.  Before  each  experiment, 
the  plummet  was  washed  in  ether,  drained,  and  wiped 
with  cotton-wool ;  I  foimd  it  necessary  to  weigh  it  each 
time,  as  its  weight  varied  slightly  (about  3  mgrms.).  The 
oil  was  now  poured  into  a  100  c.c.  Nessler  cylinder,  and 
warmed  if  necessary.  The  cylinder  was  placed  on  a 
balance  bridge  ("specific  gravity  stool")  spanning  the 
scale  pan,  so  that  the  plummet  was  freely  suspended  in 
the  oil.  Weights  were  placed  on  the  right-hand  scale  pan 
to  restore  equilibrium  ;  immediately  this  was  done,  the 
thermometer  in  the  plummet  was  read.* 

An  example  will  make  the  calculation  clear.  I  found 
weight  of  plummet  in  air  =14-9978  grms.;  weight  of 
plummet  in  oleine=  10-4866  grms.;  temperature  of 
oleine  =  11-5°  C.      Specific    gravity   of   oleine   at    11  -5°  C. 


(water  at  15-5°C.  =  1)  = 


14-9978  =  10-4866 


.0-9022. 


It  might  be  thought  that  the  viscosity  of  the  oil  would 
seriously  aft'ect  the  sensitiveness  of  the  balance,  but  in 
most  cases  I  did  not  find  this  to  be  the  case — except  at 
temperatures  below  15-5°  C.  Allen  found  that  a  difference 
of  1°  C.  corresponds  to  a  difference  of  0-00064  in  the 
specific  gravity  of  an  oil;  with  a  plummet  displacing 5 grms. 
of  water  at  15-5°  C,  this  means  a  difference  of 
0-00064  X  5  =  0-0032  grms.  in  the  weight  of  the  plummet 
in  oil,  and  this  difference  I  was  generally  able  to  detect. 
This  is  shown  by  some  experiments  in  which  I  determined 
the  specific  gravity  of  the  same  oil  at  temperatures 
differing  by  1°  or  2°  C.  Having  adjusted  the  balance  at 
the  higher  temperature,  I  waited  till  the  oil  had  cooled 
1°  or  2°  C,  and  quickly  adjusted  again.  In  determining 
the  specific  gravity  of  an  oil,  this  second  determination 
forms  a  useful  check  on  the  first. 

The  specific  gravities  at  15-5°  C.  were  in  all  cases  deter- 
mined with  a  pear-shaped  specific  gravity  bottle,  with  a 
mark  on  the  neck  (Regnault's),  holding  50  grms.  of  water. 
This  was  compared  with  the  calculated  value.  The 
experimental  results  are  given  in  the  following  table  : — 


8p.  gr.  with  Westphal  plummet. 

Sp.  gr.  at  IS-S"  C. 

(Water  at  15-5"  C.  =  l.) 

Calculated. 

F  ound. 

"C. 
Olive  oil              at   12=0-9176  ... 

23  =  0-9107  ... 
25  =  0-9093  ... 

Cottonseed  oil          20  =  0-9230  ... 

21  =  0-9225  ... 
Rape  oil                    11  =  0-9167  ... 

21  =  0-9106  .  .. 
Oleine                         11-5  =  0-9022  . 

24  =  0-8944  ... 
"Sperm"  Oil            24  =  0-9222... 

25  =  0-9212... 

0-9153  ) 
0-9156  \ 
0-9155  1 
0-9259     ) 

1  0-9261  t" 
0-9138  ) 
0-9141  i 
0-8997  \ 
0-8997  1 
0-9277     \ 

1         0-9274      1 

0-9156 

0-9259 
0-9142 
0-9000 

0-9275 

1 

The  difference  in  no  case  exceeds  0CGC4;  in  most  cases 
it  is  about  the  same  as  the  error  in  determining  the  specific 
gravity  by  one  method.  It  is  noteworthy  that  the 
differences  are  greater  at  lower  thnn  at  higher  tempera- 
tures. It  is  known  that  the  viscosity  of  an  oil  decreases 
rapidly  with  rise  in  temperature  (see  Eedwocd,  this  J., 
1886,  128),  and  I  think  the  closer  agreement  at  higher 
lcmj:eratuies  is  due  to  the  lower  vi.^cosity.  Hence,  it 
f-ccms  advisable  to  determine  the  .'specific  gravity  at  a 
tdupcrafure  above  15-5°  C.  ;  as  the  theimcmeter  in  the 
plummet  did  not  go  above  26°  C,  I  did  not  work  above 


*  A  delicate  hydrostatic  balance  could  be  used  instead  of  the 
above  apparatus.  If  preferred. 


that   temperature,  but  with   a  very  viscous  oil  it  would 
perhaps  be  necessary  to  do  so. 

I  have  applied  Allen's  temperature  correction  to  the 
specific  gravities  determined  at  temperatures  other  than 
15-5°  C.  ;    the  results  are  given  in  the  following  table  : — 


Oil. 


Olivp  oil 


Cottonseed  oil 
Eape  oil 


Oleine 

"  Sperm"  oil 


Sp.  gr.  at  15-5'C.. 

emp. 

calculated. 

C. 

12 

0-9154 

23 

0-9155 

25 

0-9154 

20 

0-9259 

21 

0-9260 

11 

0-9138 

21 

0-9141 

11-5 

0-8996 

24 

0-8998 

24 

0-9276 

25 

0-9273 

In  conclusion,  I  offer  mj  thanks  to  llr.  T.  Fairlej-, 
F.R.S.E.,  for  his  kindness  in  allowing  me  to  carry  out  the 
above  experiments  in  his  laboratory. 


Discussion. 

The  Chairm.4N  asked  if  the  oils  used  had  been  tested 
to  see  if  they  were  genuine.  Some  of  the  specific  gravities 
given  appeared  to  be  different  from  those  of  genuine 
samples.  The  acidity  of  genuine  olive  oil  varied  enor- 
mously. 

Dr.  E.  M.  Chaplin  said  he  had  noticed  that  thermo- 
meters on  Westphal  plummets  were  not  alwaj-s  accurate. 
Had  Mr.  Wright  checked  the  thermometer  on  the  plummet 
used,  since  this  was  a  very  important  point  ? 

Mr.  W.  McD.  Mackey  said  he  had  always  succeeded 
in  getting  his  oils  to  a  temperature  of  15-5°  C.  without 
trouble,  but  could  see  the  advantage  of  a  method  such  as 
the  one  suggested  in  the  paper,  especially  in  summer. 
He  would  like  to  have  heard  about  the  application  to 
solid  fats,  and  thought  this  was  where  the  method  would 
be  of  most  use.  He  had  come  across  what  he  believed 
to  be  a  genuine  olive  oil  with  acidity  up  to  28  per  cent. 

Mr.  T.  Faieley  said  the  differences  between  Mr. 
Wright's  experimental  and  calculated  specific  gravities 
were  shown  by  very  careful  work  which  he  had  done  some 
years  ago  to  be  within  the  limits  of  experimental  error. 
There  was  a  difficulty  in  taking  the  temperature  of  oils. 
A  thermometer  placed  in  the  middle  of  a  flask  containing 
such  a  liquid  might  easily  indicate  a  temperature  which 
was  not  the  average  of  the  whole  mass  of  liquid  unless 
sufficient  time  was  allowed  in  the  water-bath  to  secure 
uniform  temperature  tlu-oughout  the  licjuid.  This  was 
the  case  with  more  mobile  liquids  than  oils.  It  was 
advantageous  to  be  able  to  make  experiments  under  the 
most  convenient  conditions,  and  apply  corrections  to 
bring  these  results  within  the  bounds  of  comparison. 
The  results  thus  obtained  could  always  be  checked  experi- 
mentally. 

Mr.  G.  W.  Slattek  thought  the  sperm  oil  given  in  the 
table  could  not  be  pure,  but  was  probablj'  adulterated 
with  blown  cottonseed  oil,  or  other  oil  of  high  specific 
gravity. 

Mr.  C.  H.  Wkight,  in  reply,  said  he  had  compared  the 
thermometer  in  the  Westphal  plummet  with  an  accurate 
thermometer,  and  found  them  to  agree.  This  thermo- 
meter was  used  in  determining  the  specific  gravities  at 
15-5°  C;  hence,  the  error  in  temperature  (if  any)  was 
the  same  in  both  cases.  He  hoped  to  do  some  more 
experimental  WHDrk,  to  find  whether  this  temperature 
correction  would  apply  to  molten  fats  and  waxe.=.  He  was 
not  certain  of  ti»e  purity  of  the  oils  used,  and  did  not 
think  it  JiccestSry  to  use  genuine  oils  ;  for  if  this  t*'m- 
pcrature  correction  only  applied  to  genuine  oils  it  would 
lae  of  very  little  use  in  the  examination  of  commercial 
pamples.  The  Fample  of  sperm  oil  was  certainly  adul- 
terated ;  it  was  used  because  it  was  desirable  to  test  the 
method  with  a  viscous  oil. 
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Journal  and  Patent  Literature. 

Patent  Spkcificatioxs  nwy  be  obtainod  by  post  by  remittiug  as  follows: — 

KHgiith. — Sd. eaih,  to  the  Comptroller  of  the  Patent  Office, C.  X.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C- 

Vnitfii  States— Is.  each,  to  the  Secretary  of  the  Society. 

FrtneM—1  fr.  25  c.  each,  to  Belin  et  Cle.,  56,  Rue  dea  Francs-Bourgeois,  Paris  (8e.). 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

{Coniinued  from  page  401.) 

English  Patents. 

Pipe^  for  use  u-hen  immersed  in  chemical  liquids.     G.  R. 

Judson.  Lmls.     Eng.  Pat.  7917,  April  2,  1900. 
The  metal  jjijx's  are  covered  with  lead,  and  nozzles  of 
suitable    material    are   screwed    through    the    lead     into 
tapped  holes  in  the  metal  pijie. — W.  H.  C. 

Extract  ion  with  i-olatUe  solvents.     E.  T.  Brewis  and  G.  S. 
'Allen,  Ix)ndon.     Eng.  Pat.  8744,  April  11,  1906. 


m  ■ 


A  DRUM,  A,  is  mounted  on  a  hollow  shaft  or  trunnions, 
C,  and  on  friction-rollers,  B.  The  material  to  be  extracted 
is  charged  into  the  drum  through  the  door,  I,  the  cover 
of  which  is  provided,  on  the  inside,  with  a  perforated 
plate,  2,  the  solvent  is  admitted  through  one  of  the  taps 
on  the  periphery  of  the  drum,  and  the  latter  is  rotated. 
The  material  is  thus  shaken  up  and  stirred  by  being 
thrown  against  the  stationary  hollow  disc,  3.  The  latter 
is  provided  with  steam  inlet  and  outlet  pipes,  4  and  5, 
so  that  the  contents  can  be  heated.  When  the  drum  is 
stationary,  with  the  door,  1,  in  the  lowest  position,  the 
solvent  percolates  through  the  mass  and  escapes  through 
the  grid,  2,  and  the  tap.  The  drum  is  from  time  to  time 
revolved  to  stir  up  the  material,  and  when  completely 
extracted,  the  residual  solvent  is  distilled j[off|  from  the 
"  marc  "  or  residue  by  heating  the  disc,  3,  and  esca|)es 
to  a  condenser  by  the  hooded  pipe,  6. — W.  H.  C. 

Drye.rs  ;    Centrifugal  .     J.  T,  Szek,  London.     Eng. 

Pat.  9305,  AprU  20,  1906. 
In  the  accompanying  figure,  which  represents  a  central 
longitudinal  section  of  the  apparatus,  1  is  the  receptacle 
supplied  with  the  material  to  be  dried,  2  is  a  tapered 
tube  carrying  a  screw  conveyor,  3,  and  rotating  on  the 
same  axis  as  the  conical  container  drum,  4,  which  is 
made  of  some  perforated  material.  The  receptacle,  1, 
carries  a  stationary  ring-plate,  5,  against  which  the  ring, 
6,  carried  by  the  container,  4,  rotates.  The  material  to 
be  dried  is  fed  from  the  receptacle,  1,  into  the  container, 
4,  by  means  of  the  conveyor,  3.  Rotation  causes  the 
material  to  fly  outwards,  and  to  work  its  way  gradually 
to  the  outer  end  of  the  conical  container,  where  it  is 
discharged  at  7.  The  expressed  liquid  is  collected  within 
the  exterior  casing,  8,  and  escapes  through  the  pipe,  9. 
To  induce  a  flow  of  air  through  the  apparatus,  a  series  of 
scoops,  10,  which  project  inwards  from  the  tube,  2,  gather 
the  air  which  is  admitted  to  its  interior  through  the 
supply  pipe,  11.  The  invention  is  particularly  applicable 
to  the  treatment  of  peat. — O.  R. 

Concentration  of  liquids  *    Process  and  apparatus  for  the 

.     J.    F.    P.    Kestner,    Lille,    France.     Eng.    Pat. 

12.502,  May  29,  1906.     Under  Int.  Conv.,  May  29,  1905. 

See  Fr.  Pat.  361,524  of  1905  ;  this  J.,  1906,  874.— T.  F.  B 
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Mixture  of  gas  and  liquid  i    Method  of  and  apparatus  for 

the    production    of    a    definite .     G.    Meyersberg, 

Berlin.     Eng.  Pat.  15,776,  July  12,  1906. 

SeeFi.  Pat.  .368,2.35  of  1906  ;  this  J.,  1906,  1209.— T.  F.  B. 


Atomising  liquids  and   simultaneously    mixing   thtm   with 

air  or  gas  ;    Apparatus  for .     P.   Kestner,   Lille, 

France.     Eng.  Pat.  23,019,  Oct.  17,  1906.     Under  Int. 
Conv.,  Oct.  18,  1905. 


The  liquid  is  sprayed  from  the  jet,  R,  on  to  a  number 
of  parallel  discs,  D,  mounted  on  the  hub,  P,  and  the 
shaft,  A,  rotated  by  the  pulley,  M.  The  discs  are  enclosed 
in  a  cylindrical  casing  having  an  axial  opening  faciag 
the  jet,  R,  for  the  entrance  of  the  air  (or  gas)  and  spray, 
which  mix,  and  then  escape  through  a  tangential  pipe  in 
the  periphery  of  the  casing. — W.  H.  C. 


United  States  Patents. 

Chemical  apparatus  [for  extracting  oils,    dkc,   from  saw- 
dust].    H.    B.    Snell,    Jacksonville,    Fla.      U.S.    Pat. 
!    840,391,  Jan.  1,  1907. 

The  apparatus  is  specially  suitable  for  treating  such 
materials  as  sawdust  with  steam,  and  consists  of  a  cylin- 
drical vessel,  2,  having  a  tapered  lower  portion,  3,  a 
charging-door,  7,  and  steam  aidmission  pipes,  8,  9.  At 
the  lower  part  of  the  tapered  portion  there  is  a  flanged 
ring,  4,  which  can  be  closed  by  a  door,  5,  (of  the  drop- 
down type),  and  through  which  the  residues  are  discharged. 
The  claim  relates  to  the  provision  of  a  perforated  ring,  11, 
of  less  diameter  than  the  flange,  4,  and  into  which  the 
end,  12,  of  the  conical  portion,  3,  projects  as  shown. 
When  the  lower  door  is  closed,  the  steam  and  va])ours 
escaping  from  the  vessel  through  the  pipe,  lO,  are  forced 
to  pass  through  the  perforations.  These  are  of  such  a 
size  that  although  they  allow  vapour  to  ])ass  easily,  they 
retain  the  fine  solid  particles  of  the  material  treated. 

— W.  H.  C. 


Di 


•ijer. 


J.  Weintz,  Cleveland,  Ohio. 
March  5,  1907. 


U.S.  Pat.  845,833, 


The  apparatus  comprises  a  drying  chamber  and  an  air 
chamber  for  supplying  heated  air  ;  an  intermediate  Hue, 
conveying  the  furnace  gases,  and  divided  into  two  con- 
nected portions,  the  one  heating  the  air  chamber  and  the 
other  the  drying  chamber,  but  without  communicating 
with  either.  The  air  chamber  and  drying  chaynber  are 
connected  by  a  vertical  flue,  and  one  end  of  the  latter 
chamber  discharges  into  a  trough  forming  part  of  the 
means  for  enclosing  the  said  end. — C.  S. 


Dr>/i?ig-machinc.     J.  M  Spencer,  Assignor  to  C.  L.  Hills, 
Cincinnati,  Ohio.     U.S.  Pat.  849,581,  AprU  9,  1907- 
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The  materials  to  be  dried  are  placed  in  the  cylinder,  5, 
provided  with  the  "  teeth,"  22,  and  rotated  by  the  shaft 
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6.  The  cylinder  is  enclosed  in  an  outer  casing,  1,  ■which 
is  conneotod  to  the  heatinsi-towor,  10.  and  in  both  of  which 
a  number  of  stoain  heating  coils,  S.  12,  arc  arranged  as 
shown.  .\ir  L-^  drawn  through  the  licating  tower  by  the 
fan.  IT.  and  after  pas.-ing  over  the  coils  in  the  cjvsing,  1, 
and  through  the  cylinder.  5,  it  returns  by  the  \n\^,  29, 
to  the  tower.  10.  to  bo  "  suiK-rheatcd  "  and  used  again. 

— W.  H.  C. 

Pyrometer.  J.  F.  Hammond.  Brewster,  N.Y.,  Assignor 
to  The  S.  S.  White  IVntal  Manufa<turing  Co..  Phila- 
delphia. Pa.  I'.S.  Pat.  S4li.i)i)S.  .March  2,  1907. 
The  pyrometer,  which  is  mounted  'Aitliin  luid  forms  part 
of  a  muftic-funiiKe,  consists  of  a  thermo-couple  of  two 
dissimilar  metals,  each  provided  with  a  *'  contact  exten- 
sion "  of  the  same  metal,  and  a  carrier  actuated  by  a 
spring,  for  supporting  the  extension  in  yielding  and 
se|)arable  contact  with  the  corresponding  member  of  the 
couple.  At  a  j)oint  beyond  the  radiant  heat  zone,  the 
extensions  are  comiected  to  conductors,  which  are  of  a 
different  metal  from  the  extensions  and  are  connected 
to  a  galvanometer.  The  extensions  are  surrounded  by 
non-conducting  tubes. — C.  S. 

Kiln  I    Rotary  .     W.   R.   Warren,   New  York,  N.Y. 

U.S.  Pat.  S47.S59.  March  19,   1907. 
The  claim  is  for  a  rotary  kiln  provided  with  an  intake 
chamber  at  one  end,  which  rotates  witli  and  extends  uito 
the  interior  of  the  kiln,  and  communicates  Avith  a  supply 
chamber  for  the  material  to  be  treated. — W.  H.  0. 

Kiln  I    Rotary  .     W.   R.   Warren,  New  York,  N.Y. 

U.S.  Pat.  847,860.  March  19,  1907. 
A  JfUJiBER  of  "  shells "  are  arranged  concentrically 
within  a  rotary  kiln  and  are  rotated  with  it.  The  material 
to  be  treated  is  fed  at  one  end  into  each  of  the  shells, 
so  that  it  is  subdivided  and  can  be  rapidly  heated.  The 
material  is  caused  to  travel  in  one  direction  through  the 
kiln,  and  to  meet  the  air  or  other  heating  medium  which 
travels  in  the  contrary  direction. — \V.  H.  C. 

Kin  I    Rotary  .     W.   R.   Warren,   New  York,   N.Y. 

U.S.  Pat.  847,801,  March  19,  1907. 
The  outlet  and  inlet  of  the  kiln  are  protected  and  regu- 
lated by  rotary  shields  mounted  detachably  on  the  kiln, 
and    surrounded    by    outer   non-rotary   shields    mounted 
independently  from  the  kiln. — W.  H.  C. 
Kiln  I    Rotary .     W.   K.   Warren,  New  York,  N.Y. 

U.S.  Pat.  847,862,  March  19,  1907. 
A  ROTARY  kiln  has  a  rocking  support  at  the  supply  end 
whiih  is  kept  at  a  uniform  level.     The  inclmation  of  the 
remaining  jKjrtion  of  the  kiln  can  be  adjusted  by  means  of 
wrews.— W.  H.  C. 

DiatUling,  concetUraling,  and  tviporaling  liquids  7    Art  of 

.     J.  E.  Siebcl,  Chicago,  111.     U.S.  Pat.  849,579, 

April  9,    9^)7. 


The  liqtiid  contained  in  the  vessel,  B,  is  raised  to  its 
boiling-point  by  passing  a  heating  medium  through  the 
jacket,  /,  and  the  vapours  are  abstracted  by  the  injector, 
a,  through  the  pipe.  C.  The  pressure  of  the  vapours  is 
increased,  antl  they  are  saturated  with  liquid  spray  through 
the  pijio,  o,  and  then  caused  to  pass  by  the  pipe.  F,  through 
the  coil,  1),  immersed  in  the  li(iiiitl  contained  in  B,  to  the 
receiver,  S,  where  they  arc  collected.  The  latent  heat 
of  the  compressed  liquid  is  almost  entirely  transferred  by 
conduction  to  the  liouid  in  the  vessel,  B. — W.  H.  C. 

French  Patents. 

Separation  of  vapours  of  volatile  liquids  contained  in  air 

or  gas  ';    Recuperative  process  for .     A.   Barbczat. 

Fr.  Pat.  .372,524,  Feb.  20,  1906. 

The  vapours  are  recovered  w^ith  the  expenditure  of  but 
a  small  amount  of  energy  by  causing  the  air  or  gas  con- 
taining them  to  pass  down  a  tube  or  conduit  into  a  cooling 
and  separating  chan^ber.  The  condensed  vapours  are 
separated,  and  the  cold  air  is  caused  to  return  through 
a  duct  which  surrounds  the  inlet  pipe  and  is  itself  pro- 
tected from  external  heat  by  an  insulating  covering. 
The  incoming  vapour-laden  air  is  by  this  means  ])re- 
cooled  by  the  treated  air,  and  only  a  little  heat  requires 
to  be  abstracted  by  the  fresh  cooling  medium. — W.  H.  C. 

Vapours      of      volatile      liquids ;       Recovery     of . 

H.    Uiaminti    and    C.    Lambert.     Fr.    Pat.    372,888, 
March  3,  1906. 

According  to  this  invention,  the  vapours  of  the  volatile 
liquids  are  brought  into  contact  with  cold  suitably 
arranged  surfaces  from  which  the  condensed  liquid 
drops  into  a  tube  or  other  form  of  receiver,  which  is 
kept  at  a  very  low  temperature.  In  this  way  the  con- 
densed liquid,  as  it  forms,  is  removed  from  contact  with 
the  vapour-laden  air,  and  thus  re-evaporation  of  such 
condensed  liquid  is  avoided.  The  cold  surfaces  coiLsist 
of  a  copper  pi|)e  containing  a  liquid  having  a  temjjcraturo 
of  — 10°  C.  The  condensed  vapours  fall  into  a  channel- 
receiver  placed  directly  underneath  it,  and  kept  at  a 
temperature  of  —20^  C.— P.  F.  C. 

Rectifying    mixtures   of   vapours  ;     Apparatus   for    — ■ — 
J.   Ponomarew.     Fr.    Pat.    372,974,   Nov.    19,    1906. 

The  mixture  of  vaj)ours  is  caused  to  pass  upwards  through 
the  tubes  of  a  succession  of  tubular  condensers.  The 
liquid  condensed  in  the  tubes  of  one  chamber  passes 
into  the  space  surrounding  the  tubes  in  the  chamber 
below,  and  serves  to  cool  the  vapours  passing  through 
the  tubes  in  this  chamber.  The  condensed  liquid  is 
either  drawn  off  from  each  chamber,  or  passes  by  an 
overflow   to  the  chamber  below. — W.  H.  C. 

Mixture  of  water  vapour  and  gaseous  products  of  com- 
bustion free  from  salt  [for  motors  for  ships]  ;    ProducUon 

of ,  6y  means  of  sea  tvalcr.     P.  ^V^inantl.     Fr.  I'at. 

372,067,  i)ec.  3,  1906.      Under  Int.  Con  v.,  Dec.  6,  1905. 

A  MIXTURE  of  water  vapour,  obtained  from  salt  water, 
and  of  gaseous  prodiu;ts  of  combustiim  is  obtained,  free 
from  particles  of  salt,  by  bringing  the  gases  into  intimate 
contact  with  fresh  water. — B.  N. 

])fT)!*ilii   of  gas   ntrrcnls';     Process  for  the   dctrrmiiialion 

of  the hi/   a   vmnomcier.     A.    Kroner.     Fr.    Pat. 

372,929.  ]3cc.  '27.  1906. 

If  the  gas  which  fills  the  tube,  h,  is  of  a  dilTcrent  density 
to  that  which  fills  the  tuljc,  a,  and  lioth  arc  at  the  same 
fr'm|KTature  and  jjrcssurc,  the  difTcrcncc  in  density  will 
1)(!  indicated  by  the  liquid  manometer,  c.  The  indications 
will  only  be  exact  if  the  tubes,  h,  c,  d,  are  filled  with  gas 
of  constant  composition  and  uniform  temperature.  This 
is  attained  by  causing  a  slow  current  of  air  or  gas  to  l^e 
drawn  in  through  the  cotton- wriol  filter,  /,  to  pass  Ihrougli 
the  XM''*^'''"'  U  ''*"'J  ^'''^  branches,/,  j/,  and  to  issue  slowly 
from  tlic  ends,  I,  o,  of  the  tubes,  />,  d.  In  onh-r  to  ))rcvcnt 
the.  iiiiinomctcr  liipiid  from  liciiig  fv.i|M)iatrd,  two 
cliufiibcrs,  t,  /.•,  arc  intcrjiosed  in  the  branches  and  tilled 
AN  ith  tlie  same  kind  of  liquid  as  that  used  in  the  manometer, 
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e,  so  that  the  air  entering  tlirough  b,  will  become  saturated 
with  vapour  from  i,  k,  rather  than  from  e.     The  tube,  a. 


is  connected  to  the  source  of  gas  to  be  tested,  and  the 
influence  of  variation  in  speed,  and  consequently  of 
pressure,  on  the  indications  of  the  manometer,  is  avoided 
by  reducing  the  bore  of  the  tubes  at  the  parts  /  and  g, 
and  by  introducing  a  tap  at  h,  so  that  the  friction  of  the 
gas  in  the  tubes  compensates  for  any  variation  in  pressure. 

— W.  H.  C. 


II.— FUEL,    GAS,   AND    LIGHT. 

(Coniinticd  from  page  463.) 

Explosion    limits    in    gaseous    mixtures  ;•     Dclermination 
of .     N.  Teclu.     XXIIL,  page  553. 

Explosions ;;       according      calorimeter     for .       B. 

Hopkinson.     XXIIL,  page  554. 

English  Patents. 

Fuel  ,•    Manufacture  of  artificial .     A.  W.  H.  Vivian. 

London.  Eng.  Pat.  7357a,  March  27,  1906. 
The  claim  is  for  the  manufacture  of  artificial  fuel 
briquettes,  formed  of  a  mixture  of  coal  dust,  water,  a 
"  magnesite  cement  "  and  oil,  with  or  without  lime  and 
(or)  chalk.  The  oil  may  be  previously  "  sul])hurised  "  by 
any  suitable  agent  other  than  sul])hur  chloride,  or  it  may 
be  previously  treated  in  any  way  "  otherwise  than  by 
the  use  of  barium  su])er<)xide,  or  nitric  acid,  or  other 
oxydising  agent." — W.  H.  C. 

Gas  and  air  •   Mixture  of .     A.-O.  fiir  Sclas-Bclcucht- 

ung,   Berlin.      Eng.   Pat.   3303,    Feb.   9,   1907.      Tnder 
Int.  Con  v.,  Feb.  22,  1906. 

In  the  production  of  a  mixture  of  gas  and  air,  by  means 
of  apparatus  in  which  a  rotary  or  other  suction-and- 
delivery  motor  draws  .separate  streams  of  gas  and  air 
into  a  mixing  chamber,  and  delivers  the  mixture  into  the 
service  pijHj,  the  automatic  regulation  of  the  su])plies 
of  gas  and  air  has  hitherto  been  effected  by  the  co-ojK-ration 
of  two  devices,  one  of  which  (e.g.,  a  membrane)  is  intluenced 
by  the  variations  of  pressure  within  the  ])i])cs,  whilst  the 
other  (e.g.,  a  piston  slide-valve)  is   0[x;rated  by  the  first. 


and  opens  or  closes  the  admission  ports  correspondingly. 
In  the  present  specification  a  piston  slide-valve  is  arranged 
so  as  to  perform  both  these  functions  ;  the  slide-valve 
moves  more  or  less  within  its  casing,  in  accordance  with 
the  variations  of  suction  within  the  pipes,  .and  it  simul- 
taneously uncovers  more  or  less  the  admission  ports  for 
the  gas  and  air  supplies.  Various  forms  of  slide-valve, 
operating  on  this  principle,  are  described. — H.  B. 

Gases ;     Process    for    mixing   and   suppli/ing   ,    and 

apparatus  therefor.  A.-G.  f  iir  .Selas-Beleuchtung,  Berlin. 
Eng.  Pat.  3533,  Feb.  12,  1907.  Under  Int.  Conv., 
March  3,  1906. 

Apparatus  of  the  type  described  in  the  preceding  abstract 
is  provided  with  a  branch  pipe  connecting  the  service 
pipe  with  the  admission  regulator,  so  that  the  regulator 
{e.g.,  a  piston  slide-valve)  is  adjusted  automatically  in 
proportion  to  the  difference  of  pressure  for  the  time  being 
between  the  suction-pipe  pressure  and  the  service-pipe 
pressure. — H.  B. 

Water-gas;    Manufacture  of .     L.  J.  Temeden  and 

J.  M.  Miiller,  Amsterdam.  Eng.  Pat.  8154,  April  4, 
1906. 

See  Fr.  Pat.  364,661  of  1906;  this  J.,  1906,  919.— T.  F.  B. 

Coal  gas  and  the  like  ;    Compressing  of .     J.   Gore, 

Sutton,  Surrey.     Eng.  Pat.  8486,  April  9,  1906. 

A  HORIZONTAL  drum,  provided  on  its  periphery  with  spiral 
or  annular  passages,  is  caused  to  rotate  within  a  casing 
into  which  the  gas  is  admitted.  The  casing  is  partly 
filled  with  oil,  and  the  apparatus  works  on  the  meter- 
drum  principle,  the  gas  entrapped  in  the  peripheral 
passages  by  the  oil  being  delivered  into  an  adjoining 
compartment  in  the  casing,  whence  it  passes  to  the  place 
of  consumption. — H.  B. 

Electric  glow  lamps  and  the  manufacture  of  same.  P.  M. 
Justice,  London.  From  Deutsche  Gasgliihlicht-  A.-G. 
(Auerges.),  Berlm.     Eng.  Pat.  8499,  AprQ  9,  1906. 

See  Fr.  Pat.  365,188,  April  12,  1906 ;   this  J.,  1906,  921. 

— H.  B. 

Electric  incandescence  filaments  from  tungsten  or  mixtures 

thereof  u-ith  other  metals  ;  Manufacture  of .     Siemens 

und  Halske  A.-G.,  Berlin.  Eng.  Pat.  4814,  Feb.  27, 
1907.     Under  Int.  Conv.,  March  10,  1906. 

Tungsten  powder,  or  a  mixture  of  tungsten  powder  and 
the  powder  of  other  metals,  is  stami^ed  uniformly  into  a 
pipe  composed  of  ductile  metal,  such  as  tantalum  or 
iron,  care  being  taken  to  expel  all  traces  of  air  from  the 
stamped  material.  The  pipe  with  its  contents  is  then 
drawn  or  rolled  into  thin  filaments,  sheets,  or  strips, 
and  the  skin  of  metal,  which  formed  the  original  pipe,  is 
then  removed  chemicallv,  mechanically,  or  by  fusion. 

— H.  B. 

United  States  Patents. 

Briquettes  ';  Manufacture  of .     A.  Exbrayat,  Levallois, 

France.     U.S.  Pat.  849,058,  April  2,  1907. 

See  Addition  of  March  11,  1905,  to  Fr.  Pat.  350,258  of 
1904;    this  J.,  1906,   115.— T.  F.  B. 

Briquettes ;     Apparatus    for    coking    .     15.    Wagner, 

Stettin,  Germany.     l^S.  Pat.  849,947,  April  9,  1907. 

See  Addition  of  Nov.  9.  1905.  to  Fr.  Pat.  .350,536  of  1905  ; 
this  J.,   1906,  422.— T.  F.  B. 

Coke-furnace.     S.   B.   Sheldon,   Buffalo,   X.Y.     U.S.   Pat. 
847,614,  March  19,  1907. 

The  coal  is  fed  through  an  oi^ning  in  the  top  of  a  receiving 
chamber  placed  in  front  of  the  furnace,  and  is  continuously 
])ushed  forward  by  a  rccijirocating  plunger  through  a 
tajxTcd  i)assage  into  a  preheating  chamber  |)laced  lx;tween 
the  passage  and  the  oven  jiroiHT.  The  coal  is  thus  com- 
])rcs,setL  and  ])relu'ate(l,  and  a  number  of  horizontal 
j>erforations  paralkl  with  the  floor  of  the  oven  are  made 
in  the  mass  of  compressctl  coal  by  rods  which  pass  through 
the    plunger   to   the   reciprocating   head   which   actuates 
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it.FThc  preheated  and  compressed  coal  is  pushed  forward 
from  the  preheatiu>;  into  the  cokiiij;  chambor.  from  the 
other  end  of  whkh  the  coke  is  discharged  tluoiigh  a 
vertical  ihamlx>r  providi\l  with  double  doors  to  form  an 
air-liK-k  to  prevent  access  of  air  to  the  coking  chamber. 

—\\.  H.  C. 

(rVio! :    Apparatus  for  maiuifacliire  of .     J.  T.  Paris, 

Chicago.  HI.  U.S.  Pat.  S47,3G2.  March  19,  1907. 
The  essential  part  of  the  apjmratiis  described  is  a  car- 
buretter, the  interior  of  which  is  divided  into  alternate 
superposed  layers  of  multicellular  chambers  and  absorlient 
material.  Each  of  the  cells  is  composed  of  a  reticulated 
wire  body  covered  with  cloth  which  can  Ixi  .saturated 
with  hydrocarbons  held  by  the  al)sorbent  layers.  The 
cells  of  each  chamber  are  connected  together  in  series 
with  each  other  and  with  the  cells  of  the  other  chambers 
to  form  a  continuous  passage  for  air  through  the  car- 
buretter from  the  bottom  to  the  top. — W.  C.  H. 

Gas  ;    Proctss  of  generating .     G.  Cothran,  Chicago, 

Dl.,  Assignor  to  the  Chicago  Title  and  Trust  Co.  U.S. 
Pat  847,733,  March  19,  1907. 
Thls  proce*«  consists  in  first  vaporising  "  commingled 
liquid  hydrocarbons  and  suj^ierheated  steam,"  and  drawing 
the  vapour  produced,  together  with  the  heavier  residuum 
of  the  hydrocarbon,  do^Ti  into  a  mass  of  incandescent 
fuel.  Superheated  steam,  "  and  air  for  disintegrating 
the  steam,"  are  drawn  up  into  the  same  mass  of  incan- 
descent fuel,  in  the  upper  jMjrtion  of  which  the  hydrocarbon 
vapour  and  the  "  disintegrated  steam  "  combine.  The 
gaseous  mixture  formed  is  withdrawTi  laterally  from  the 
mass  of  fuel  and  finallv  fixed  and  transformed  into  a 
permanent  g.as. — W.  C.  H. 

Gas  ;  Process  of  producing .     H.  L.  Doherty,  Madison, 

Wis.     U.S.  Pat.  848,729,  April  2,  1907. 

The  process  claimed  consists  in  transmitting  through  a 
deep  bed  of  hot  fuel  a  current  of  air  mixed  with  products 
of  combastion,  with  such  velocity  that  the  reactions 
are  not  completed  in  the  first  layers  of  fuel,  and  so  that 
the  first  layers  are  heated  sufficiently  to  fuse  the  ash,  and 
the  subsequent  layers  are  kept  at  a  gasifying  temperature 
lower  than  that  of  the  first  layers.  The  components  of 
the  blast  may  Iw  in  exothermic  and  endothermic  balance, 
the  blast  may  lie  heated  by  the  gas  produced,  and  several 
of  the  claims  relate  to  the  operation  of  a  down-draught 
pr'xlucer  by  the  process  described. — A.  T.  L. 

Gas-mnnufarturing  appurntiiJi.  J.  J.  Busenbenz,  Assignor 
to  Industrial  (Jas  Construction  Co.,  Chicago,  111.  U.S. 
Pat.  848,963,  April  2,  1907. 
The  apparatas  is  for  carburetting  air  with  a  volatile 
liquid  without  the  use  of  heat,  and  comprises  one 
or  more  mixing-chambers  to  which  the  air  and  the  liquid 
are  supplied  at  one  end  and  from  which  the  gas  passes  to 
a  gae-holder.  The  liquid  is  led  from  the  supply-tank 
to  a  nozzle  at  the  end  of  each  mixing  chaniljcr.  and  is 
atomt>ed  by  compressed  air  from  a  reservoir  ;  tlie  nozzles 
abto  draw  atmospheric  air  into  the  chamlwrs  by  injector 
action,  the  Hupfily  of  atmospheric  air  to  all  the  chambers 
coming  from  a  branche*!  contluit  controlled  by  a  single 
valve  regulated  by  the  movement  of  the  gas-holder. 
'ITie  movement  of  the  gas-holder  also  controls  a  valve 
betwwn  the  »ompreswd-air  reservoir  mid  the  sj)raying 
Dozzle»,  and  a  valve  Ix-tueeii  the  liquid-uujijily  tiuik  and 
the  Hpraying  nozzles.  A  branch  between  two  valves  on 
the  com{>re>w«e(l-air  piiic  leads  Ui  a  water  tank  which  is  in 
communication  with  the  liquid-supply  tank. — A.  T.  I^ 

GaH  generator.     R.    Kcirl.  South  Yarra,  Victoria.       U.S. 
Pat.  849,1112,  Ajn-il  2,  1907. 

S«E  Fr.  Pat.  357,647  of  IWi.i ;  this  ./.,  1!K>6,  llC— T.  F.  B. 

Gas    gencrrUor.      M.    J.    I.Arrkner,    iJortrnund,    German  v. 
U.S.  Pat.  849,247,  April  2,   H)07. 

Th«  ^renerator  comfiri**e«  a  stationary  upf»er  portion 
jirorviaed  with  feeding  hopjier  and  ga«  outlet,  a  rotatablo 
evlrndri^'al  l>oHy  fK»rtion.  nnd  a  lowr-r  conical  portion 
rotatable    inrle|ipn'l»'ntly    of    the    Ixxly    jKjrtion,    t;i|Mring 


downwards  so  that  ashes  and  clinker  are  forced  auto- 
matically towards  the  axis  of  the  generator.  The  walls 
of  the  rotatable  portions  of  the  generator  are  provided 
with  vertical  ribs  projecting  inwards. — A.  T.  L. 

Gas  producer.  W.  11.  Miller,  Assignor  to  Foster  Miller 
Engmcering  Co.,  Pittsburg,  Pa.  U.S.  Pat.  849,848, 
April  9,  1907. 

The  claims  are  for  a  wind-box  consisting  of  a  number  of 
superposed  hollow'  rings  of  triangular  section.  The  air- 
blast  is  admitted  by  pipes  connected  to  the  fiat  bottom 
of  the  lowest  ring,  and  circulates  tluough  all  the  rings, 
being  delivered  to  the  interior  of  the  producer  through  ■ 
perforations  in  the  sloping  sides  of  the  rings. — A.  T.  L.       fl 

Acetylene  gas  ;   Process  of  purifying .     G.  F.  Jaubcrt, 

Paris.     U.S.   Pat.    850,010,   April   9,    1907. 

See  Fr.  Pat.  350,356  of  1904  ;  this  J.,  1906,  116.— T.  F.  B. 

Gas  [Acetylene']  ;  Process  of  purifying .     G.  G.  Smith, 

Florence,  Italy.     U.S.  Pat.  850,680,  Aprfi  16,  1907. 

See  Eng.  Pat.  20,073  of  1900  ;  this  J.,  1901, 1102.— T.  F.  B. 

Vacuum ;;    Means  for  creating  a \in  mercury  vapour 

lamps,  dbc.].  P.  H.  Thomas,  Assignor  to  Cooper 
Hewitt  Electric  Co.  U.S.  Pat.  845,671.  Feb  26,  1907. 
XI^.,  page  534. 

Fkknch  Patents. 

Briquettes  ';     Manufacture   of   ■ from  coal,   peat,   and 

moor-coal.  J.  Buss  and  C.  Fohr.  Fr.  Pat.  372,744, 
Dec.  17,  1906. 

Briquettes  of  good  colour,  which  do  not  disintegrat« 
while  burning,  are  prepared  by  treating  the  coal-dust,  &c., 
mixed  with  a  small  quantity  of  tar  and  suitable  quantities 
of  naphthalene,  with  superheated  steam  at  200°  to  400°  C, 
the  higher  temperatures  being  used  for  the  more  moist 
fuels.  The  process  is  carried  out  in  a  vertical  cylindrical 
chamber,  having  a  central  rotating  spindle  with  arms  for 
thoroughly  mixing  the  material,  and  a  feeding  hopper 
and  outlet  for  steam  at  the  top.  The  pasty  mass  formed 
is  taken  immediately  to  the  press.  The  quantity  of 
naphthalene  used  is  from  \\  to  3  per  cent,  for  good  lignite, 
3  to  5  per  cent,  for  bad  lignite,  1  to  3  per  cent,  for  coal, 
and  3  to  8  per  cent,  for  peat,  &c. — A.  T.  L. 

Gas  suitaUc  for  power  purjx>ses ;;    Process  for  producing 

.     F.    VV.    Barker    and    T.    L.    White.      Fr.     Pat. 

372,916,  Dec.  26,  1906.  Under  Int.  Conv.,  Sept.  12, 
1906. 

See  U.S.  Pat.  839,798  of  1906  ;  this  J.,  1907,  248.— T.  F.  B, 

Gas  washers.     F.  E.  Bachman.     Fr.  Pat.  372,592,  Dec.  15, 
1906. 

See  U.S.  Pats.  844,312  and  844,313  of  1907  ;  this  J.,  1907, 
399.— T.  F.  B. 

Incandescenxe  electric  lamps  ;  Process  of  making  conductive 
connectiorut,  of  meUdlic  character,  between  the  filaments 

and  current  leads  of .     H.  Kuzel.     First  Addition, 

dated  Nov.  21,  19(16  (Under  Int.  Conv.,  Jan.  20,  1900), 
to  Fr.  Pat.  366,267,  May  16,  1906  (this  J.,  1906,  1035). 
In  addition  to  the  carbides  of  the  metals  mentioned  in 
the  jnincipal  patent,  viz.,  manganese,  chromium,  molyb- 
denum, tungsten,  uranium,  vanadium,  tantalum,  niobium, 
titanium,  thorium,  zirconium,  nickel,  cobalt,  and  iron,  the 
carbides  of  aluminium  and  of  silver  may  also  l>e  used, 
either  alone,  together,  or  mixed  with  the  carbides 
previously  mentioned.  The  process  may  be  carried  out 
with  these  metals  in  either  of  the  three  ways  previously 
described.  For  the  third  method,  by  which  the  carbide  is 
formed  during  the  process  of  sohlering,  the  following 
metals,  which  do  not  form  well-defined  carbides,  may  be 
ui-ed  cither  alone  or  in  a<ldition  to  the  metals  jin-viously 
mentioned  :  copfier,  gold,  ])latiniim,  iridium,  osmium. 
This  process  is  recommeniUfl  for  sold(;ring  filaments  of 
the  fliree  last  inetals.  Arsenic  or  antimony,  or  their 
compounds  with  oxygen  or  sulphur,  may  Iki  aflded  to  the 
materials  to  raise  the  fusing  points  of  the  solders.  -  A.  T.  L 
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Mdallir,  filaments  for  incandescent  electric  lamps  ;    Manu^ 

facture  of .      Deutsche  Ga.sgluhliclit-A.G.  (Auerges). 

Fr.  Pat.   372,537,  Dec.   13,   1906.     Under  Int.   Conv., 
March  27,  1906. 

In  the  process  in  which  the  filaments  are  heated  to  white- 
ness by  an  electric  current  in  an  atmosphere  of  reducing 
gases,  it  is  found  that  water  vapour  is  formed,  because 
the  metallic  leads  become  oxidised  when  exposed  to  the 
air  after  having  been  once  used.  The  harmful  effects  due 
to  this  cause  may  be  avoided  by  using  non-oxidisable 
metals,  the  leads  may  be  cooled  so  that  they  are  not 
oxidised  when  withdrawn  from  the  apparatus,  or  they 
may  be  reduced  before  being  again  used.  The  same 
current  of  reducing  gaees  may  be  passed  over  several 
filaments  in  succession,  the  filaments  being  in  separate 
chambers,  and  the  ga^  being  dried  between  each  pair  of 
chambers.  An  apparatus  for  treating  a  number  of 
filaments  successively  with  the  same  current  of  gas, 
comprises  a  revolving  plate  carrying  a  number  of  cham- 
bers, each  of  which  is  connected  by  tubes  to  the  casing 
of  a  distributing  valve,  which  casing  revolves 'with  the 
plate,  so  that  the  gas  passes  through  each  chamber  in 
succession.  The  electric  circuits  are  connected  in  parallel, 
and  the  alternating  or  direct  current  passing  through  the 
several  filaments  is  automatically  regulated  by  the  intro- 
duction of  inductances  or  resistances  into  the  circuits  as 
the  plate  revolves. — A.  T.  L. 

Incandescence  electric  lamp  filaments.  A.  Bourdos  and 
R.  Rotschild.  Fr.  Pat.  372,666,  Dec.  18,  1906. 
Under  Int.  Conv.,  Dec.  23,  1905. 

See  Eng.  Pat.  26,855  of  1905  ;  this  J.,  1907,  83.— T.  F.  B. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

{Continued  from  page  464.) 

Petroltum  mininy  in  Japan.     Ch.  of  Comm.  J.,  Mav,  1907. 
[T.R.] 

The  consumption  of  kerosene  oil  in  Japan  has  increased 
with  remarkable  rapidity  of  late  years.  One  of  the 
])rincipal  causes  of  this  is  attributed  to  the  development 
of  means  of  communication  tliroughout  the  country. 
Jai)an  draws  her  supply  of  kerosene  mainly  from  abroad, 
but  there  has  been  a  great  development  in  the  domestic 
jK'troleum  industry  during  the  last  few  years,  the  pro- 
duction in  1904  amounting  to  1,240,341  koku,*  and  in 
1905  to  1,311,629  koku,  of  which  Niigata-ken  contributed 
1,236,763  koku  in  1904,  and  1,298,667  koku  in  1905. 
The  petroleum  industry  in  Niigata-ken  has  made  a  six- 
fold progi-ess  during  the  last  10  years.  This  is  largely 
due  to  the  improved  methods  of  mining  adopted  and  the 
gradual  consolidation  of  smaller  into  larger  companies 
employing  a  large  amount  of  capital.  The  establishment 
of  iron  works  at  Niigata  for  the  manufacture  of  iron  pipes 
and  otlier  ap])lianees  necessary  for  oil  mining  has  (ione 
much  towards  the  rapid  development  of  the  industry 
in  the  prefecture.  The  Nippon  Sekiyu,  Hoden  Sekiyu, 
and  International  Oil  Companies  are  the  ])rinci]ial  concerns 
engaged  in  oil  mining  in  the  j>refecturc,  and  those  oil 
fields  that  have  hitherto  been  left  unamalgamated  are 
being  fast  absorbed  by  one  or  other  of  these  companies. 
From  the  following  table  will  be  seen  the  amount  of  light 
oil  supplied  by  Niigata-ken  and  that  imported  from 
al)roa<l  : — 


Engush  Patent. 


Niigata  oil. 

Foreign  oil. 

1898    

koku. 
152,400 
299,700 
408,221 
509,275 
562,338 

koku. 
1,426,015 

1900    

1,424.689 

1902    

1904    

1905    

1,585,083 
1,715,108 
1,232,769 

Oil 


•  Koku  =  39-7  gall*. 


Apparatus   for   purifying   - 
Pat.  21,086,  Sept.  22,  1906. 


— .     A.    Kock.     Eng 
XII.,  page  537. 


United  States  Patents. 

Solvent  and  process  of  preparing  same.  H.  0.  Chute, 
Cleveland,  Ohio.     U.S.  Pat.  845,616,  Feb.  26,  1907. 

The  solvent  consists  of  a  mixture  of  methyl  acetate  and 
acetone.  It  is  prepared  by  fractionating  wood-spirit, 
reserving  the  low-boiling  portion,  converting  the  residue 
into  methyl  acetate,  and  mixing  this  with  the  low-boiling 
fraction  in  the  desired  proportions. — J.  F.  B. 

Wood-distilling  apparatus  [for  sawdust].  A.  A.  Macket- 
han,  Fayette ville,  N.C.  U.S.  Pat.  847,676,  March  19, 
1907. 


The  sawdust  is  fed  from  the  hopper,  1,  provided  with  a 
controlling  valve,  2,  into  one  end  of  the  casing  or  retort, 
4.  The  latter  is  of  U-shaped  cross-section,  and  has  a 
perforated  shaft,  9,  on  which  is  mounted  a  screw  propeller 
blade,  10,  arranged  in  the  lower  half  of  the  casing,  and 
driven  by  the  pulleys,  18.  A  space,  11,  is  left  above  the 
material  in  the  retort.  Steam  enters  by  a  pijie.  6,  into  the 
chamber,  5,  formed  at  one  end  of  the  c.ising  by  the 
partition,  5a,  and  passes  into  the  jx^rforated  shaft 
through  the  opening,  8.  The  sawdust  is  forced  along 
the  retort  by  the  propeller,  and  is  heated  by  the 
steam  from  the  perforated  shaft.  The  vapours  escape 
by  the  pipe,  12,  to  the  condenser,  and  the  sawdust  passes 
to  the  second  retort,  4a,  by  the  valved  pipe,  13,  placed 
directly  below  the  vapour  pipe,  12.  Several  retorts 
may  be  placed  in  a  vertical  series,  and  the  residual  material 
is  discharged  from  the  lowest. — W.  H.  C. 

By-products  from  wood ;    Apparatus  for  extracting . 

'T.  Newnham.  White  Springs,  Fla.     U.S.  Pat.  848,484, 
March  26,  1907. 

The  wood  is  fed  from  a  bin  into  a  cylinder  and  compressed 
therein  by  a  screw  conveyor  blade  mounted  on  a  hollow 
shaft.  The  chamber  is  surrounded  by  a  steam  jacket, 
and  has  jxTforated  walls  to  allow  tlie  steam  to  }K>netrate 
the  mass  of  wood.  The  residue  is  delivered  from  the 
end  of  the  cylinder  through  an  0{)ening,  the  size  of  which 
can  be  regulated  by  a  conical  valve,  the  gases  and  vapours 
given  off  being  withdrawTX  through  the  hollow  shaft.  .\ 
vacuum  can  be  produced  within  the  latter  to  assist  in 
withdrawing  the  vapours,  which  are  then  mi.xed  with 
compressed  air  and  delivered  to  a  condenser. — W.  H.  C. 

Distilling  [})ctroleum] ;    Art  of  .      H.  Hirzel,  L<'ipzig- 

Plagwitz,  Germany.       U.S.  Pat.  848,903,  April  2,  1«K)7. 
The  liquid  to  be  distilled  is  caused  to  How  down  a  lower 
or  column,    provided    with   liorizontal    partitions    having 
overdow  pipes,  so  that  the  liquid  is   separated  [into    a 
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ihiiiiIht  of  sujxTposcd  layers.  Eat-h  of  these  layers  is 
heatetl  soimratoly  by  a  coil  or  other  suitable  means  to  a 
teuijx^ratun?  whiih  approaches  but  does  not  quite  reach 
the  lx)iliui;  jK)iiit  of  tlie  product  which  it  is  desired  to 
rtHOver.  A  curn^nt  of  heated  na.*!,  causeil  to  pass  throujih 
the  colunui  iu  an  opposite  din'ction  to  tliat  taken  by  the 
liquid,  carries  off  tlu^se  constituents  whicli  have  a  high 
va{K)ur  tension  at  the  temperature  employed.  The 
vajHiurs  are  subsequently  recovered  by  ])ivssing  the 
current  of  air  or  gjis  through  a  condenser.  In  order  to 
recover  proilucts  of  different  boiling  points,  the  ])ctroleum 
ti  pa.-i.'^eti  in  succession  through  a  series  of  similar  cohnnns. 
The  first  L-j  maintained  at  a  ten»iH.^rature  of  from  108° 
to  115~  C.  to  recover  giisolijie  ;  the  second  at  from  150° 
to  HT*f  V.  to  recover  kerosene;  and  the  last  at  from  175° 
to  1S(>^"  C.  to  recover  lubricating  oils  by  means  of  the 
current  of  heated  gas.^W.  H.  C. 

Fbesch  Patents. 

DiiftUlaiion  products  of  wood  ,•    Portable  apparatus  for  the 

Inatnient    of   the .      H.    de    Vallandc.     Fr.    Pat. 

372. W3,  Dec.  26,  190G. 
The  apparatus  is  designed  for  the  production,  in  the 
forest,  of  commercial  acetic  acid  (45  to  50  per  cent.), 
commercial  acetate  of  lime  (80  to  82  jier  cent.),  anhydrous 
\»ood-tar,  oU  of  tur})entine,  and  methyl  alcohol  (85  jier 
cent.)  from  the  crude  products  of  distillation.  It  com- 
prbes  three  heating  vessels  mounted  on  a  wheeled 
carriage  ;  the  first  is  heated  direct  by  the  fire,  the  second 
is  between  the  tire  and  the  chimney,  and  the  third  is 
placed  beyond  the  chimney  and  receives  still  less  heat. 
The.*  vessels  are  connected  by  pipes  and  cocks,  arranged 
so  that  the  vajwurs  distilled  from  the  first  two  can  be 
led  into  the  bottom  of  the  third  vessel,  whilst  the  vapours 
from  the  first  may  be  caused  to  pass  through  the  liquid 
in  the  second  vessel.  The  third  vessel  carries  a  rectifying 
column  which  may  communicate  either  with  the  atmo- 
sphere, to  allow  the  escai>e  of  water  vapour,  or  with  a 
condensing  coil  for  the  collection  of  methyl  alcohol. 
When  desired,  milk  of  lime  is  placed  in  the  third  vessel, 
for  the  preparation  of  acetate  of  lime,  or  to  hold  back 
acid  vapours  in  the  preparation  of  methyl  alcohol. 

■      —A.  T.  L. 

Lubricating  oil ;    Process  of  making  a .     T.  O.  Kent. 

Fr.  Pat.  372,546,  Dec.  14,  1906. 

Sbe  Eng.  Pat.  24,319  of  1905  ;  this  J.,  1907,  86.— T.  F.  13. 

Lubricating  oil  ;    Procrxs  for  making  a .     T.  O.  Kent. 

Fr.  Pat.  372,547,  l->ec.  14,  1906. 

Sek  Eng.  Pat.  24,318  of  1905  ;  this  J.,  1907,  86.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

{CoiUiiiui.d  from  jjugc  497.) 

Arniiinlir    nnitno-    and    hi/dro.rijl    ctiw/ifiHiids  ;     Arlion    of 

itulfthUti    on .     H.    T.    I'ucherer    and    F.    Seyde. 

.r.  prakt.  CTiem.,  19<»7,  75,  249-293. 

The  method  descrilwd  in  former  pajnTs  for  tht-  prcjKinilion 
'A  aromatic  amines  has  Ix-en  extende»l.  l>enzylamine 
was  obtained  by  condensing  benzyl  chlorid*-  with 
a-nay>hthylamineMulphonir:  ai-id  in  atpieous  alkaline 
Holution  and  iKiiiing  the  ]»r»xluct  with  bisulphiti;. 
I'i|i«Tazinf  wart  |irr-|>ared  by  lir-atiiig  thi;  sniphonii'  a/.-id 
of  di-a-naphthvlpiiK-razino  with  J.'>  mols.  of  l>isul|)hito 
in  a  waled  tu)*  lor  three  davH  to  140^ — \W  C.  The 
yield  wa«  very  Hmall.  The  niethwl  was  also  aj)pli(;d  to 
the  prefiaration  of  a  larg"  niiniU-r  of  swondary  bases  by 
cond<-nsing  /■}-hy«lro,xvn.'iplillioi<-  a<if|  with  primary 
amineh  in  presence  of  bi.'^nlphil<-.  On  a<-count  'rf  the 
relatively  low  l»-niii«Tatiir«;  erii[iloyed.  this  prfx-ch.n  may 
be  iiM'd  where  former  methfwls  have  faih-d  owuil'  \<t  the 
high  tem|)tTatiirc  which  in  neceswarv.  Ky  hcRting 
nigrotinK;  a/ k1  (2  :  S-dihvdroxjT)aj»hthalene-6-.siilply)-3- 
carljoxylic  aci/1)  with  bwiilphite,  a  2:  .S-dihydro>i\Tinph- 
tbakoie-G-iiulpbonic   acid    w   obtained    which    is    ident'xal 


with  that  derived  from  G  salt  by  fusion  with  alkali ;  thus 
proving  the  constitution  of  the  latter.  Further,  by 
treatment  witii  ammonium  suli)hite  and  ammonia, 
nigrotinic  acid  is  converted  into  2-amino-8-hydroxy- 
naphthaleno-6-sulphonic  acid  identical  with  y-acid,  the 
constitution  of  which  is  thus  confirmed. — J.  C.  C. 

Bcnzil   reaction;    The .     A.    Hantzsch   and    W.    H. 

Glover.     Ber.,  1907,  40,  1519—1523. 
The  authors  have  investigated  the  cause  of  the  production 
of  the  violet  solution  when  benzil  is  acted  on  by  alcoholic 
potash.     A  compound  was  isolated  which  is  considered 
to  be  benzil-aldol, 

^6^^H^>C(OH).C6H4.CO.CO.C6H5, 

but  the  composition  could  not  bo  exactly  determined 
owing  to  the  small  yield  (0-3  grm.  from  25  grms.  of  benzil). 
The  substance,  which  was  obtained  as  a  yellow  powder, 
m.  pt.  65° — 67"  C,  gives  a  violet  solution  with  alcoholic 
alkalis.— J.  C.  C. 

Indican.     A.  G.  Perkin  and  W,  P.  Bloxam.     Chem.  Soc. 

Proc,  1907,  23,  116—117. 
Indican.  first  described  by  Schunck  (Phil.  Mag.,  |iv.], 
10,  74,  1855,  and  ibid.,  15."  122,  1858),  has  recently  been 
shown  by  Hoogewerff  and  Ter  Meulen  (this  J.,  1900,  1100) 
to  be  a  well-defined,  crystalline  substance.  As  the  result 
of  experience  gained  by  a  study  of  the  process  of  the 
latter  chemists,  the  authors  have  devised  a  comparatively 
simple  method  for  the  isolation  of  this  glucoside,  by 
which  a  largely  increased  yield  of  the  compound  is 
obtained.  The  air-dried  leaves  of  IndigoferaSuiiiatranaSire 
extracted  with  acetone,  the  extract  partially  evaporated, 
and  diluted  with  light  petroleum,  which  precipitates 
impure  indican  as  a  syrup ;  this  after  treatment  with 
water  is  filtered,  and  the  filtrate  on  concentration  in  a 
vacuum  deposits  the  glucoside  in  a  crystalline  condition. 
The  yield  approximates  to  about  50  per  cent,  of  that 
extracted  by  the  acetone,  although  certain  precautions 
are  necessary.  This  process  can  be  carried  out  entirely 
in  the  cold,  and  the  contention  of  Schunck  (Chem.  News, 
1900,  82,  176)  that  his  com])ound  was  distinct  from  the 
crystalline  variety  is  thus  evidently  untenable.  Experi- 
ments by  Hoogewerff  and  Ter  Mculen's  method  (a)  and 
the  acetone  process  (b)  have  shown  that  the  leaves  of 
Indigofera  errecta  also  contain  the  same  indican,  but  in 
this  case  the  preparation  is  more  troublesome  owing 
])artly  to  the  presence  of  kacm])feritrin  (this  J.,  1907,  465), 
but  more  especially  to  that  of  a  colourless  sugar- 
like compound,  m.  pt.  186" — 187°,  deposited  in  prisms 
from  its  alcoholic  solution  by  means  of  ether.  It  resembles 
dulcitol,  but  probably  has  the  formula  CoHjaOs  (found, 
C=43-56;  H  =  7-44).  Numerous  air-dried  ))rcparations 
of  indican  melted  at  57° — 58°,  so  that  the  m.  pt.  51°  of 
Hoogewerff  and  Ter  Meulen  may  be  a  clerical  error. 
When  dried  in  a  vacuum,  indican  fuses  at  about  100° — 
101',  as  stated  by  these  chemists,  but  this  appears  to  be 
due  to  the  presence  of  water,  for  on  further  heating, 
re-solid  ideation  ensues,  the  ])roduct  finally  melting  at 
170' — 177".  An;ilysis  of  indican  dried  at  100"  was  in 
agreement  with  tii(!  formula  G,,,  [li7(),jN  (H  and  t.  M) 
(foMiul,  (J--.56'S;5 ;  H  =5-83),  aiul  when  dried  in  a  vacuum 
and  allowed  to  regain  a  constant  w(M'ght  in  moist  air,  tho 
figures  approximated  to  ('^^H^y^)r,N,2\\io^^  (fonnrl, 
C  =  49-89;     H  =6-67 ;    N=4-38;     H2O-i;5-80). 

Enqmsh  Patents, 

Azo  di/cstufjs  ;    Manufacture  of .     P.    A.    Newton, 

l^ndon.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
KnH;rfcld,  (Jermany.     Eng.  I'at.  5749,  March  9,  1906. 

.Skk  l""r.  Pat.  3()1,(M)1  of  1906  ;   this  J.,  1906,  923.— T.  F.  B. 

Anlhracenr.  series  ;•    Manufacture  of  comjMunds  of  the . 

J.  Y.  Johnson,  London.  From  Biuiische  Anilin  '.ind 
fSoda  l'',ibrik,  Liidw  ig.-hafcn  on  Rhine,  (jlerinany.  Eng. 
Pat.  19,322,  Aug.  29,  1906. 

See  Fr.  Pat.  372,261  of  1906;   following  these.- T.  F.  B. 
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Indigo  7     Mamifacture    of   easily    reducible .     Farb. 

vonn.  Meister,  Lucius,  und  Briining,  Hoechst  a/Main, 
Germany.  Eng.  Pat.  6723,  March'  20,  1907.  Under 
Int.  Con  v.,  April  4,  1906. 

The  object  of  this  invention  is  to  obtain  pure,  dry  indigo 
in  such  a  form  as  to  be  easily  transformed  into  a  paste 
with  water,  without  previous  grinding  or  other  preliminary 
manipulatioiLs.  The  desired  result  is  obtained  by  drying 
indigo  paste  on  a  coarse-meshed  sieve,  which  is  kept 
moving  in  a  current  of  hot  air.  On  leaving  the  sieve, 
from  Avhich  it  Ls  easily  removed,  the  product  is  obtained 
as  a  porous,  spongy  mass,  which  forms  a  readily  reducible 
paste  with  water  in  a  few  minutes. — 0.  R. 

United  States  Patents. 

Dyestnff  ;     Yellow  wool .      A.    L.    Laska,    Offenbach 

on  Maine,  Assignor  to  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort  on  Maine,  Germany.  U.S.  Pat.  849,690, 
April  9,  1907. 

DiAZOTisED  paratoluidinemetasulphonic  acid  is  combined 
with  pyrazolone  derivatives  having  the  general  formula, 
COOH.C3H20N2.CgH4X,  wherein  X  may  represent 
either  a  hydrogen  or  a  sulphonic  acid  group.  The  dyestuffs 
thus  produced  are  said  to  be  only  slightly  affected  by 
sodium  hydroxide  solution  and  hydrochloric  acid. 

—P.  F.  C. 

Dyestuff ;     Yelloio  monazo ,   and  process  of  making 

same.  A.  L.  Laska,  Offenbach  on  Maine,  Assignor  to 
Chem.  Fabr.  Greisheim-Elektron,  Frankfort  on  Maine, 
Germany.  U.S.  Pat.  849,739,  April  9,  1907. 
The  diazotised  chlorine  derivatives  of  o-anilinesulphonic 
acid  are  combined  with  pyrazolone  derivatives  of  the 
general  formula,  COOH.CsHaONa.CgH^X,  wherein  X 
may  represent  either  a  hydrogen  atom  or  a  sulphonic 
grou]).  The  dyestuffs  thus  prepared  are  said  to  be  only 
slightly  affected  by  sodium  hydro.xide  solution  and  by 
hydrochloric  acid. — P.  F.  C. 

Indigo  ;    Process  of  making .     A.    Rahtjen   and   C. 

Stephan,  Hamburg,  Germany.  U.S.  Pat.  850,444, 
April  16,  1907. 

See  Fr.  Pat.  365,109  of  1906  ;  this  J.,  1906,  923.— T.  F.  B. 

Thioindoxyl  derivative  and  process  of  making  same.  P. 
Fricdlacnder,  Vienna,  Assignor  to  Kalle  und  Co.,  Akt.- 
Ges.,  Biebrich,  Germany.  U.S.  Pat.  850,827,  April  16, 
1907. 

See  Fr.  Pat.  359,398  of  1905  ;   this  J.,  1900,  424.— T.  F.  B. 

French  Patents. 

Sulphide  dyestuffs  ;  Process  of  making  pure  Bordeaux- 
red    .     Farbwerke    vorm.     Meister,     Lucius,    und 

Briining.     Fr.  Pat.  372,277,  Feb.  15,  1906. 

See  Eng.  Pat.  2797  of  1906  ;  this  J.,  1907,  15.— T.  F.  B. 

Azinc  dcrimlitrs  of  tin:  anthraqiiinonc  ■series  [I ndanlhrcnc 

diicdufjs]  ;    Production  of .      Badischc   Aniliu   und 

Soda  Fabrik.  Fr.  Pat.  372,261,  Dec.  6,  1906. 
By  heating  l-aminoanthraquinone  with  dilute  acids  or 
With  metallic  salts  in  a  closed  vessel  at  230° — 2()0°  C, 
azino  dyestuffs  belonging  to  tlie  indantlirene  grouji  are 
jiroduced.  (See  also  Second  Addition  of  Dec.  6,  1901, 
to  Fr.  Pat.  309,503  of  1901  ;   this  J.,  1902,  911.)— J.  C.  C. 

Dyestuffs    which   dye    from    the    vat    .'similarly    to    indigo  ; 

Produc.li(m.  of  halogouitcd  [tlnuindigo] .     Soe.   pour 

rind.  Chim.  k  Bale.     Fr.  Pat.  372,627,  Dec.  17,  1906. 

See  U.S.   Pats.   848.354,  848,355,  and  848,356  of   1907  ; 

this  J.,  1907,  46G-467.— T.  ¥.  B. 

Anthracene  derivatives  ;   Production  of .     Farbcnfabr. 

vorm.   F.    Bayer  und  Co.     Fr.   Pat.   372,676,   Dec.    18, 
190(5.     Under  Int.   Conv.,  June  25,   1901). 
By  treating  1-aminoanthraquinones  or   their   derivatives 
with  ketones  of  the  type  CH3.CO.R  (R  being  a  radical 


such  as  CH3,  C0H5,  CHg.COoH,  &c.)  in  presence  of  alkalis, 
condensation  takes  place  in  aeeordance  with  the  equation 

C,H4<gO>0.H3.NH2  +  (0H,)jCO  = 

The  product  of  condensation  of  1 : 4-diaminoanthra- 
quinone  and  acetone  dyes  tannin-mordanted  cotton 
yellowish-bromi,  and  that  from  1  :  5-diaminoanthra- 
quinonedisulphonic  acid  and  acetone  dyes  wool  brown. 
Similar  products  are  obtained  by  treating  the  acetyl 
derivatives  of  secondary  alkylamino-  or  arylamino-anthra- 
quinones  with  alkaUs,  thus : 

CsH4<go>CGH3.N(CO.CH3).CH3  = 

C6H4<go5g^^-CO^^^^jj,0. 

The  sulphonic  acid  derivative  of  the  condensation  product 
obtained  in  this  way  from  l-acetylmethylamino-4-p- 
tolylaminoanthraquinone  dyes  non-mordanted  wool  or 
chromed  wool  violet  red.  The  condensation  product  from 
l-acetylmeth)'lamino-4-dimethylaminoanthraquinone  dyes 
wool  or  tannin-mordanted  cotton  reddish-violet. — J.  C.  C. 

Lakes ;     Red from    monoazo    dyestuffs.     Akt.-Ges. 

f.  Anilinfabr.     Fr.  Pat.  372,681,  Dec.  18,  1906.     XIII^., 
page  537. 


v.— PREPARING,      BLEACHING,       DYEING, 

PRINTING,       AND    FINISHING      TEXTILES, 

YARNS.    AND    FIBRES. 

(Continued  from  jmgc  468.) 

Cotton  fibre  ;    Structure  of  the as  affected  by  bleaching, 

mercerisaiion,  and  dyeing.     R.  Haller.     Z.  Farben-Ind., 
1907,  6,  125—128. 

The  cotton  fibre,  being  a  seed-hair,  has  only  one  end 
naturally  closed,  the  other  being  broken  off  at  the  point  of 
attachment.  The  outer  wall  is  covered  with  a  waxy 
substance,  cutin  (cuticular  cellulose),  whilst  dried-up 
residues  of  protoplasm  coat  the  wall  of  the  central  canal. 
The  peculiar  swelling  of  the  cellulose  and  the  bursting  and 
partial  brcaking-away  of  the  cuticle  under  the  action  of 
cui)rammonium  has  been  described  by  Wiesner ;  the 
protoplasmic  inner  wall,  like  the  cuticle,  also  resists  the 
solvent  action  of  the  reagent.  The  author  has  observed 
that  both  the  cuticle  and  the  protoplasmic  layer  resist 
the  severe  alkaline  treatments  of  the  industrial  bleaching 
process,  at  all  events  in  the  great  majority  of  the  fibres. 
The  cuticular  and  protoplasmic  layers  absorb  basic 
dyestuffs,  such  as  Safranine,  and  retain  the  colour  when 
washed  with  boiling  alcohol,  whereas  the  cellulose  remains 
unstained.  The  retention  of  dyestuff  under  these  con- 
ditions is  considerable  in  the  case  of  raw  cotton,  but 
decreases  in  ])roi)ortion  as  the  libro  is  purified  ;  in  all 
cases,  however,  the  cellulose  itself  remains  colourless. 
The  cutin  of  the  cuticular  cellulose  is  completely  removed 
by  treatment  for  half  an  hour  with  caustic  soda  lye  of 
mercerising  strength.  When  the  mercerised  fibre  is  dyed 
with  a  substantive  d5-estuff,  the  cellulose  itself  is  deeply 
coloured,  and  on  treatment  with  euprammonium  it  swells 
uniformly  and  idtimately  dissolves,  leaving  the  proto- 
plasmic wall  of  the  central  canal  as  a  coloured  line.  The 
unmercerised  fibre,  when  similarly  dyed  and  treated 
with  euprammonium,  shows  a  strongly  coloured  cuticle 
and  lumen,  and  only  a  slightly  coloured  cellulose.  It 
would  appear  that  the  cuticle  and  the  protoplasmic  wall 
of  the  lumen,  besides  possessing  a  mordanting  property 
towards  basic  tlyestufls,  ccmstitutc  layers  which  also  have 
a  strong  afliuity  for  substantive  dyestuffs,  and  which, 
being  penetrated  by  these  dyestuffs  only  with  diHiciilly. 
hinder  the  access  of  the  colour  to  the  celhdosc  between 
them.  In  this  way  the  author  is  inclined  to  explain  the 
darker  shades  obiained  with  substantive  dyestuffs  on 
mercerised  libres  deprived  of  their  cutin.  If  an  unmer- 
cerised cotton  fibre  be  treated  with  euprammonium,  and 
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then  washed,  luid  dyed  with  a  substantive  dyestiiff,  those 
places  from  whivh  the  lUtiile  has  broken  away  are  intensely 
lolounnl,  whilst  those  parts  wl\iih  are  still  protected  by 
the  eutiele  ore  only  slightly  stained.  CUi>raninioniuin 
swells  jind  dissolves  the  cellulose,  leaving  the  cuticular 
eelluhv*  unchanged  in  the  form  of  Hakes,  wliereas  strong 
sodii  lye  dissolves  the  cutin  from  the  cuticular  ecUulosc, 
leaving  the  cellulose  iiortion  of  the  cuticle  as  part  of  the 
normal  cellulose  of  the  fibre. — J.  F.  B. 

l-ikrin    in   silk;    Pnsoicc   of .     E.    Fischer.     13er., 

liH>7.  40.  1501—1505. 
Thk  author  has  succeeded  in  isolating  from  the  hydrolytie 
products  of  silk,  an  optically  active  substance  which  is 
identical  with  synthetic  /-serin  anhydride.  As  tliis  is 
fornutl  from  the  ester  of  /-serin,  the  presence  of  the  latter 
in  silk  is  provetL  The  /-serin  anhydride  separates  from 
the  mother  liquor  obtained  after  erjstallisiug  the  inactive 
serin  anhydride  by  adding  alcohol.  On  complete 
hydrolysis  with  aqueous  hydrobromic  acid,  /-serin  is 
produced.  This  possesses  all  the  properties  of  the 
synthetic  substance  excej>t  that  the  specific  rotation  is 
.-lightly  le^s,  due,  no  doubt,  to  the  presence  of  some  of 
the  laeemic  comjiouud. — J.  C  C. 

ExGUSH  Patents. 

TtxtUe    fabrics ;     Manufacture    of    hygienic .      W. 

!>..  K.  A.,  and  C.  E.  Merck.  Darmstadt,  Germany. 
Eng.  Pat.  15,542,  Julv  9,  1906.  Under  Int.  Conv., 
July  7,  1905.  '  j 

SmFf.  Pat.  307,726  of  1906  ;  this  J.,  190C,  1145.— T.  F.  B. 

Artificial  silk,  artificial  horse-hair,  and  the  like;    Process   il 

for    tht     vianufacture    of .     E.     Crumiere,    Paris. 

I-jig.  Pat.  22.422,  Oct.  10,  1906.  Under  Int.  Conv., 
Nov.  27.  HHI5.  I 

8ek  Fr.  Pat.  361,048  of  1905  ;  this  J.,  1906,  691.— T.  F.  B. 

Solrents  distributed  in  the  form  of  vapour  in  a  factory  ; 

Procfss  for  rrcorering  txJatile ,  particularly  applic- 

able  to  factories  for  the  vianufacture  of  artificial  silk. 
J.  Dougp,  Besaneon.  France.  Eng.  Pat.  1595,  Jan.  21, 
194(7.     Under  Int.  Conv.,  Jan.  22,  1906.  I 

See  Fr.  PaL  362,61 1  of  1906  ;  this  J.,  1906,  74.x— T.  F.  B.   1 

I 

Hamir    and  Uhur   tiJiUf    suhManU'S  ;     Trcatvicnt  of .    | 

J.  Bendel,  Paris.  l-Jig.  Pat.  1«,512,  Aug.  17,  1906. 
Unijer  Int.  Conv.,  lJc«-.   14,  1905. 

See  .Additi'in  of  I)..-.  14,  I'Ki.l,  to  Fr.  Pat.  3.18,752  of  1905  ;    i 
thb  J.,    1006,  754.-  T.  F.  B. 

Ihftiwg,  semiring,  trashing,  sizing,  and   hlearhivg  fabrics  ; 

ilackinfs  for  .     F.  Duckworth.  St.  Annes-on-Sea, 

and  C.  Hall,  Ecclen,  Lanes.     Eng.  Pat.  9457,  April  23,    I 

i9oa  ! 

Thi."*  Intent  relatp}'  to  machines  of  the  "jigger"  type. 
\  vat  «•  |iro\idfd  with  two  ceriex  of  rollers,  one  of  which  ' 
rritatf7>  in.  and  th«*  «ither  <iut  of  the  lifjuor.  In  the  ii)»y»c!r 
part  ««f  the  vat.  jurforated  ^lijx-s  are  arranged.  «lii(li  are 
u-<ri  f..  ..Mirt  the  liijiior  into  fhf-  fabrif.  and  in  order  to 
«i  nvh    |*netratif»n.    the    machine    is    jirovid'-d 

»j  "v:  rorif  or  rollers.     The  |)frforaled  pijK-i  are 

fed  With  liquor  whi»h  i-«  \>uiu\<i<\  from  the  bottom  of  the 
vat  by  a  e#-ntrifugal  j)unip.  In  thi.H  ein  ulating  system 
a  T^«.**I.  provid»fl  with  a  filt«rin(i  mr-diuni,  is  inNcrled, 
in  whi*  h  the  dye  solution  or  other  liipior  can  b<'  j)r(ji,%red 
and  filtoTwl.  It  ix  elaimed  that  the  in.sertion  of  such 
•  Tcaad  pcerent*  the  Npotting  of  the  fabric.— P.  F.  C. 

Ftirs,  ffothrrs,  and  ihr  like  ;    (hey  lints  on ,  and  pro- 

durh'in  ihinof.  H.  I'antin,  Kxj-eufor  of  ('.  I).  AIk^I 
l^miUm.  From  A»  tif-n-Oi*.  fiir  Anilin  Fabr.,  Herlin, 
f;#Tmany.      Kng.  Pat.   IO,W«»,  .May  5.  IlKHi. 

Kir,  fi-atlfrp  or  th«-  like  are  tr'al'd  witb  a  f-oliitiori  of  a 
oalt  of  />-«mino»Iiphenylariiine  or  //./- ilifiminodiplicnvl- 
amine.  a  «»iitahle  oxirlisinK  atffnt  lietnff  fulflefj  to  the  dye. 
hath.  The  Tn*tfTUi\  to  U-  «|yef|  may  }»•  pn\  ioiiHly  mor- 
dantrtl  and  w»  II  wai-h«^l.  Kxaniple  •  The  fur  to  Ih-  dyed 
ii  first  treatf^l  with  Hosp  or  a  Huitable  alkali;    afti-r  this 


I    treatment  the    soap  or  alkali  must  be  washed  out  very 
;    completely,  the  water  being  preferably  mixed  with  some 
'    jicefic  acid  towards  the  end  of  the  washing.     The  fur  thus 
treated  is  then  brought  into  a  mordanting  bath,  consisting 
of  10  parts  of  alum  in  1000  parts  of  water ;    after  about 
12  hours,  the  fur  is  removed  from  the  bath  and  well  washed 
with  water.     The  dye-bath  is  tlien  })rcparcd  by  dissolving 
two    parts    of    j:;-aminodiphenylamino    hydrochloride    in 
1000  ])arts  of  water.     Every  thousand  ])arts  of  this  solu- 
tion are  mixed  with  40  parts  of  a  commercial  solution  of 
I    hydrogen  ])eroxidc  of  about  3  ])er  cent,  strength.     The 
I    dyeing  o))eration  is  carried  out  at  ordinary  temperature, 
and  lasts  about  4 — 6  hours.     There  is  thus  obtained  a 
grey  colour  of  natural  appearance  and  of  good  fastness 
to  light  and  weather. — P.  F.  C. 

Cop  dyeing  and  material  therefor.  H.  Sefton- Jones,  London. 
Frdm  H.  L'Huillier,  Paris.  Eng.  Pat.  28,021,  Dec.  8, 
1906. 

See  Fr.  Pat.  361,999  of  1905  ;  this  J.,  1907,  253.— T.  F.  B. 

Sodium  hydro  sulphite  containing  water  of  crystallisation ;; 

Process  for  dehydrating .     0.  Iraray.     From  Meister, 

Lucius,  und  Biiining.     Eng.  Pat.  11,565,  May  17,  1906. 
VIL,  page  527. 

Hydrosulphites ;  Manufacture  of  stable  — ■ — .  J.  Y. 
Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  22,525,  Oct.  11,  1906. 

See  Addition  of  Nov.  3,  1906,  to  Fr.  Pat.  341,718  of  1904  ; 
this  J.,  1907,  407.— T.  F.  B. 

Ageing  and  steaming  chambers  for  fairies.  Calico  Printers 
Assoc.  Ltd.,  Manchester,  and  J.  E.  Gray,  Rawtenstall, 
Lanes.     Eng.  Pat.  16,461,  July  21,  1906. 

The  object  of  this  invention  Ls  t]>e  automatic  closing  of 
the  opening  through  which  the  cloth  enters  and  leaves  the 
chamber.  The  top  and  bottom  of  the  opening  are  provided 
with  steam  chests,  which  form  part  of  the  front  wall  of  the 
chamber.  The  bottom  edge  of  the  top  chest  is  curved  for 
the  cloth  to  work  against,  and  the  joint  with  this  curved 
edge  is  made  by  means  of  a  copper  steam  pipe,  floating 
in  mercury,  or  other  metal,  or  any  suitable  alloy,  which  is 
contained  in  a  trough,  formed  in  the  top  edge  of  the  bottom 
steam  chest.  This  steam  pipe  is  coupled  up  to  the  steam 
and  exhaust  connections  by  flexible  pipes.  The  cloth  is 
])assed  between  the  steam  pi))e  and  the  bottom  curved  edge 
of  the  to]i  steam  chest.  The  top  steam  <-hest  is  also 
])rovided  with  a  lip  which  projects  inside  the  chamber, 
to  catch  and  evaporate  any  condensed  water  that  may  run 
down  the  inside  wall. — P.  F.  C. 

Worsted  warp  sizing  and  drying  machine  combined.  W.  R. 
Dislev,  Stacksteads,  and  A.  R.  Disley,  Bacup.  Eng. 
Pat.  7844,  Ai)ril  2,  1906. 

TirE  war})  is  divided  into  two  or  three  sections,  which  are 
tied  at  intervals  in  order  to  prevent  any  loose  ends  from 
wrapping  round  the  rollers.  It  is  then  sized  in  an  ordinary 
size  box  and  carried  over  rollers  to  allow  the  size  to  harden 
before  entering  a  chamber,  wliieh  is  heated  by  steam  coils, 
between  whii  h  the  wai  p  travels  to  the  back  of  the  machine. 
The  machine  is  fitted  w  ith  guides  which  direct  the  passage 
of  the  warp  and  ])revent  twisting.  The  warp  enters 
at  the  bottom  of  the  machine^  jiasses  imder  a  roller,  and 
then  travels  to  the  top  of  the  machine,  over  a  roller,  down 
again,  and  so  on  until  the  whole  of  the  machine  has  been 
traversed.  The  j)assag(!  is  then  rejjcated  until  the  warp 
is  dry.  'J'he  drying  machine  is  heated  ))v  coils  t)f  steam 
j)iping,  wliich  extend  th('  whole  width  of  the  machine  and 
ar(!  parallel  to  the  path  of  the  war]).  These  coils  are  made 
of  Kuflicient  height  to  enable  one  to  readily  obtain  a 
temixjrature  necessary  for  quick  drying  purposes. — P.  F.  C. 


Uniteij  Statkh  Patknts. 

Filnm'ivls  {Artificial  silk]  ;    Apparatus  for  forming . 

M.    ^Vafldell,    New    York,    Assignor   to   S.    W.    Pettit, 
Phila<lelphia,  Pa.     U.S.  Pat.  849,822,  April  9,  1907. 

Thi-S  hjiiniieret  is  a  combination  of  two  coruentric  delivery 
tubes,    wliich   are    both   rotatable   about  the  same  axis. 


I 
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The  viscose  or  cellulose  solution  is  forced  through  the  outer 
delivery  tube,  whilst  the  corresponding  coagulating  solu- 
tion is  forced  through  the  inner  tube.  The  nozzle  of  the 
spinning-tube  is  immersed  in  a  liquid  in  order  to  exclude 
ail-,  and  as  soon  as  it  is  tilted  up  so  that  the  ends  of  the 
delivery  tubes  are  no  longer  covered,  the  spinneret  is 
automatically  thrown  out  of  gear.  The  machine  is  also 
provided  with  a  filtering  device. — P.  F.  C. 

Viscose  [Artificial  sUk]  '  Manufacture  of  filaments  and 
films  from .  C.  N.  Waite,  Lansdowiie,  Pa.  Assig- 
nor to  S.  W.  Pettit,  Philadelphia,  Pa.  U.S.  Pat. 
849,823,  April  9,   1907. 

Liquid  viscose  is  subjected  to  the  coagulating  action  of  a 
solution  containing  sodium  bisulphite.  Impurities  such 
as  sulphur  or  sodium  hydroxide  are  then  removed  by 
steaming  the  fibres  in  presence  of  sulphurous  acid.  During 
the  steaming  process  the  fibres  are  kept  in  a  state  of  ten- 
sion.—P.  F.  C. 

Filam£nts  [Artificial  sillc] ;    Apparatus  for  forming  . 

M.  WaddeU,  Xew  York,  Assignor  to  S.  W.  Pettit,  PhUa- 
delphia,  Pa.     U.S.  Pat.  849,870,  April  9,  1907. 

According  to  this  patent,  the  end  of  the  spinneret  is 
immersed  in  a  spinning  trough  containing  the  coagulating 
solution.  The  filaments  thus  formed  travel  horizontally 
along  the  trough  and  are  taken  up  by  one  of  two  independ- 
ently removable  winding-spools,  which  are  mounted 
upon  a  common  shaft.  In  order  that  the  filaments  may 
be  thoroughly  coagiilated,  this  shaft  is  so  arranged  that  the 
spools  are  partially  immersed  in  the  coagulating  solution. 
The  trough  is  provided  with  a  guiding  device  to  deliver  the 
filaments  to  either  of  the  spools. — P.  F.  C. 

Threads,  films,  and  the  like  •  Manufacturing  artificial  — - — . 
E.  W.  Friedrich,  Blaton,  Belgium.  U.S.  Pat.  850,571, 
April  16,  1907. 

Sbe  Eng.  Pat.  27,727  of  1906  ;  this  J.,  1907,  405.— T.  F.  B. 

Textile  fibres  ;    Apparatus  for  treating  with  liquids 

and  gases.  J.  0.  Obermaier,  Lambrecht,  Germany. 
U.S.  Pat.  849,635,  April  9,  1907. 

This  apparatus  consists  of  a  drum  which  is  mounted  upon 
a  hollow  horizontal  shaft,  round  which  it  can  rotate  as  a 
centrifuge.  The  drum,  into  which  the  material  to  be 
treated  is  packed,  is,  sitxiated  in  a  dye-vat  which  is  provided 
with  a  removable  air-tight  cover.  This  vat  is  connected 
to  a  reservoir  placed  at  a  lower  level  than  itself.  By 
means  of  a  pump,  the  solution  of  the  dyestuff  is  pumped 
from  this  reservoir,  through  the  hollow  shaft  of  the  quickly 
rotating  drum,  then  forced  through  the  material,  and 
finally  runs  back  into  the  reservoir.  Both  the  dye-vat 
and  the  reservoir  are  connected  to  a  vacuum  apparatus, 
so  that,  if  desired,  the  dyeing  operation  may  be  performed 
under  a  vacuum. — P.  F.  C. 

Sizing   or   finishing   wMlia ;     Manufacture   of .     G. 

Morpurgo,  Assignor  to  Erste  Triester-Reisschal-Fabriks 
Akt.-Ges.,  Trieste,  Austria.  U.S.  Pat.  849,413,  April  9, 
1907. 

Sbb  Fr.  Pat.  349,074  of  1904  ;  this  J.,  1905,  617.— T.  F.  B. 

French  Patents. 

Artificial  threads,  films,  or  similar  products  ;    Process  of 

making .     E.    W.    Friedrich.     Fr.    Pat.    372,002, 

Nov.  30,  1906.     Under  Int.  Conv.,  Dec.   11,  1905. 

See  Eng.  Pat.  27,727  of  1906  ;  this  J.,  1907,  405.— T.  F.  B. 

Volcdile  solvents  used  in  the  manufacture  of  artificial  silk. 

Recovery  of .     H.  Diamanti  and  C.  Lambert.     Fr. 

Pat.  372.889,  March  3,   1906. 

This  invention  has  for  its  object  the  application  of  the 
process  described  in  Fr.  Pat.  372,888  (page  518)  to  th« 
recovery  of  alcohol  and  ether  used  in  the  preparatioa 
of  artificial  silk.  The  filaments  formed  by  forcing  the 
nitrocellulose  solution  through  capillary  tubes,  travel  up 
a  passage  dowii  which  a  current  of  air  is  being  forced. 
The  partially  dried  filaments  arc  then  united  into  thread» 
and  wrapped  round  bobbins  which  are  enclosed  in  a  bonnet. 


A  jet  of  dry  air  at  a  temperature  of  40°  C.  is  made  to  fall 
upon  the  bobbins  in  order  to  carry  the  drying  of  the  threads 
as  far  as  is  necessary.  The  air,  loaded  with  the  vapours 
of  alcohol  and  ether,  is  removed  by  an  aspirating  tube 
placed  inside  the  bonnet.  This  tube  is  connected  to  the 
apparatus  for  the  condensing  and  recovery  of  the  vapours. 

—P.  F.  C. 

"  Sidphoiutted  hydrocarbons  "  ;    Preparation  of and 

their  use  in  cleansing  and  removing  grease  [from  textiles], 
E.  de  Grousseau  and  E.  Saint-Hilaire.  Fr.  Pat. 
372,270,  Feb.  15,  1906. 

Instead  of  being  treated  with  caustic  alkali  or  soap,  the 
grease,  &c.,  in  fabrics  is  removed  by  means  of  hydro- 
carbons or  hydrocarbon  derivatives  {e.g.,  oil  of  turps, 
toluene,  carbon  bisulphide,  carbon  tetrachloride),  rendered 
soluble  in  water  by  previous  admixture  with  the  alkali 
salts  of  sulphonated  fatty  acids  in  the  proportion  of,  say, 
30  per  cent.  The  sulphonates  may  be  acid,  alkaline,  or 
neutral  according  to  the  proportion  of  alkali  used  in  their 
preparation,  but  acid  sulphonates  are  preferred,  as  they 
yield  less  viscous  products  and  revive  the  colour  of  the 
fabric.  The  term  "  sulphonated  hydrocarbons  "  is  applied 
to  such  mixtures. — C.  A.  M. 

Wool  scouring  ;    Process  of  .     J.  Dantzer.     Fr.  Pat. 

372,757,  Dec.  20,  1906. 
WooL-suiNT  consists  of  a  water-soluble  and  a  water- 
insoluble  variety.  It  is  stated  that  water-soluble  suint 
has  the  property  of  removing  the  insoluble  suint  from 
raw  wool,  and  that  the  ease  with  which  the  remova 
is  effected  increases  with  the  purity  of  the  solution  of 
the  soluble  suint.  The  process  consists  in  washing 
the  wool  in  baths  of  soluble  suint  which  are  purified  (by 
filtration,  treatment  in  a  centrifugal  machine,  or  the 
like)  as  soon  as  they  become  excessively  charged  with 
the  insoluble  suint. — P.  F.  C. 

Carbonising  wool  ;   Stove  for .     H.  Thaon.     Fr.  Pat. 

372,965,  Oct.  29,  1906. 
The  wool  is  carried  bj'  a  number  of  endless  bandi;  made  of 
netting  and  driven  by  drums.  These  bands  are  so  arranged 
that  the  wool,  wliich  is  placed  upon  the  top  band  through 
an  opening  in  the  wall  of  the  stove,  is  carried  along  the 
machine  and  is  then  automatically  dropped  on  to  the  second 
band,  which  is  moving  in  the  opposite  direction.  This  in 
turn  carries  the  wool  along  the  stove  again,  and  drops  it 
on  to  the  third  band,  and  so  on.  The  wool  eventually  leaves 
the  stove  by  an  opening  in  the  lower  part  of  the  wall. 
The  necessary  heat  is  supplied  by  a  number  of  steam  pipes 
laid  along  the  floor  of  the  stove.  The  stove  is  also  pro- 
vided with  a  ventilating  shaft. — P.  F.  C. 

Felting  animal  fibres  ;    Process  for by  using  an  acid 

f idling  liquor.  G.  Ita.  Fr.  Pat.  372,405,  Dec.  11, 
1906. 

An  aqueous  solution  of  lactic  acid  is  used  in  the  process  of 

felting  animal  fibres.     The  addition  of  formic  acid  as  an 

antiseptic  is  recommended. — J.  C.  C. 

Silk  ;   Process  for  weighting .     E.  Barrillot.     Fr.  Pat. 

372,279,  Feb.  15,  1906. 
The  method  consists  in  replacing  the  usual  solution  of  a 
tin  salt  by  a  mixture  of  this  \vith  salts  of  other  metals  such 
as  zinc,  aluminium,  manganese,  magnesium,  &c.  By 
this  means  a  concentrated  solution  of  the  tin  salt  may  be 
used.  Treatment  of  the  silk  with  a  bath  of  phosphates, 
silicates,  &c.,  follows  as  in  the  ordinary  process. — J.  C.  C 

Silk ;    Process  of  weighting .     C.   Simon.     Fr.    Pat. 

372,837,  Dec.  22,  1900. 
See  U.S.  Pat.  840,264  of  1907  ;  this  J.,  1907,  316.— T.  F.  B. 

Claret  sluides  which  can  be  easily  discluirged  ;    Production 

of .     L.  Cassella  und  Co.,  G.  m.   b.  H.      Fr.  Pat. 

372,884,  March  2,  1906. 
It  is  stated  that  if  part  of  the  /3-naphthol  used  in  the  pre- 
paration of  a-Naphthvlamine  Claret,  be  replaced  by  one  of 
its  monosulphonio  acids,  a  claret  is  obtained  which  can  be 
easily  discharged.     The   2.7-naphtholmonosulphonic  acid 
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gives  the  best  results.  Example  : — The  cloth  is  impregnated 
with  an  Hlkaline  solution  composod  of  three  parts  of 
^-naphthol  and  one  part  of'i.Tnaphthohuonosiilplioniiaoid, 
and  dried  ;  it  is  then  passtnl  throvijih  a  si>h»tion  of  dia/.o- 
tis»'d  a-naphtlnlanune.  washed,  and  dried.  It  is  next 
I>rinted  with  a  discharge  jwste  eontaining  "4(H)  grnis.  of 
Hyraldite  C  extra.  140  grms.  of  glyeerin.  and  5t)()  grins. 
of  thiekening  for  eaeh  kilogramme."  The  printed  cloth 
is  rapidly  steamed  at  a  temix'rature  of  abont  104'^  ('., 
in  the  small  Mather-Platt.  washed,  and  dried. — P.  F.  C. 

Dyring     cn^f-uxnind     bi>f>biii.-i  ;       Apixiraitis     for . 

K.  B.  RobN-ns.     Fr.  Pat.  37-2.4-)ti,  Sept.   13,  1000. 

The  apparatns  consists  of  a  rectangular  wooden  vat,  in 
the  intt-rior  of  which  is  a  hollow  cylinder,  made  of  copper 
or  iron  a«.-eon.ling  to  the  cla.ss  of  dye  which  is  to  bo  nsed. 
The  surfa*-e  of  the  cylinder  is  covered  Avith  a  number  of 
tubes  into  Ashich  the  bobbins  are  placed,  and  the  ends 
of  whith  can  l>e  cli^etl  by  perforated  covers.  The  cylinder 
rotates  npon  a  horizontal  axis.  When  the  machine  is 
in  operation,  the  dye  solution  is  sucked  by  a  centrifugal 

Cump  through  the  bobbins  into  the  interior  of  the  cylinder, 
y  means  of  a  centrifugal  pump,  and  then  up  the  hollow 
axle  of  the  cylinder,  and  is  finally  run  back  into  the  dye 
vat.  It  is  claimed  that  very  imiform  dyeings  can  bo 
obtained  with  this  machine. — P.  F.  C. 

Dyeing  fabrifj* ;    Process  of  .     E.    Spatz.     Fr.    Pat. 

372.815,   Dec.  21,   1906.     Under  Int.   Conv.,   Dec.  26. 
1905. 

Ske  U.S.  Pat.  S42,122of  1907  ;  this  J.,  1007,  400.— T.  F.  B. 

VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

{Continued  from  page  4G8.) 

ExcLisH  Patent. 

Gelatin   eotours  ;    Process  of  printing  in with  oiled 

formes.     O.     Iraray,     London.     From  J.     Livingston, 

Frankfort  a/M.,  Germany.     Eng.  Pat.  18,562,  Aug.  18, 
190C 

The  addition  of  fatty  material  to  the  liquid  gelatin  colour 
renders  it  poiutible  to  remove,  uniforndy,  the  excess  of 
colour  from  the  oiled  forme  lx*fore  the  printing  process, 
and  the  oil  or  fat  used  may  be  rendered  more  miscible 
with  the  colour'  solution  by  ])revious  saponification  or 
emuisiijcation.  A  suitable  mixture  for  the  purpose 
coDiii.'ft«  of  10  gnns.  of  gelatin,  10  grms.  of  water,  20  grms. 
o'  liniieed  oil.  5  grms.  of  soap,  and  1  to  3  grms.  of  colouring 
matter.  A  further  advantage  of  adding  oil  is  that  the 
g«>latin  picture  is  made  softer  and  the  necessity  of  rolling 
ehminated. — ('.  A.  M. 

Vn.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

{Continued  from  page.  4G9.) 

CtiuMic-ffjdn   process  ;    Scheele's .       E.    Berl   and   G. 

Au«t«Tweil.     Z.   I-nektrochem.,   1907,  13,   165—172. 

The  jirocew,  diwovircd  by  S<heele  in  1773  and  worked  in 
>Ini{land  at  the  end  of  the  IHth  and  early  in  the  19th 
cTi'i"'^  '-'  fhif*  J.,  ISW),  HiO),  c<jnsi«t8  in  decomjiosing 
m.'l  'le   by  lead  oxide  in  atiueous  wjlution,  and 

rvw  .'ad  oxide  from  the  Holid  oxychloride  of  lead 

!>)•  iMMi»  of  milk  of  lime.  The  author  finds  that  in  dilute 
■olutioD*  of  wilt,  up  to  a  concentration  of  normal,  the  re- 
action iiT'i'«-»-dH  according  to  the  equation: — 2Na(Jl + 
6I'M>+Hj0^4F'bO.Pl/1j+2NftOH  :  whereas  at  higher 
ronccntrationi  of  aalt,  the  react  if>n  is  reprewnted 
by  :— 2Xa(1  +  4Pb()  +  H^O^tSI'bO. l'b( \  +  'JNaOH.  The 
notability  of  thf  lead  oxychloride  in  wafer  and  f>f  lead 
oxide  in  cauxtic  iifxla  Holutioni  han  Ix-en  Mtudie<l.  In  the 
Uttrr  cane,  in  dilute  ntAut'u/nn,  a  i)himbitc,  NallPbOj^, 
in  f  — -^  '      '  '  ■     'd  Holiifionf.  N'ttjI'bO^.     'Ilu^ 

ft-  i;d  M^iiuiii  chloridr-  according 

U>  • .  , .  ■  ■  n  found  to  proceed  at  18''  to 

CO  per  cent.,  at  46'  to  46  per  cent,  and  at  <4''  to  37  i-er  cent. 


of  the  chloride ;  under  those  conditions,  for  each  grm.  of 
caustic  soda  produced,  40  grms.  of  lead  oxide  aro  required. 
The  regeneration  of  the  oxycliloride  by  limo  was  also 
studied  and  found  to  proceed  satisfactorily. — R.  S.  H. 

Calcium  carbonate  and  cJdorine  water  ;    Reaction  hetween 

.     Arthur   Richardson.     Chom.    Soc,    Proc.,    1907, 

23,  118—119. 
The  author  finds  that  cold  chlorine  water  decomposes 
calcium  carbonate  with  formation  of  calcium  chloride 
and  hypochlorous  acid  initil  one  part  of  carbonate  is  dis- 
solved in  30  parts  of  water,  as  shown  by  Williamson  ; 
CaC03-l-2Cl2  +  H2O  =  CaCl2  +  2HC10-l-C02.'  At  a  later 
stage,  calcium  chloride,  chlorate,  and  hypochlorite  aro 
formed,  together  with  hypochlorous  acid.  This  process 
goes  on  until  from  40  to  50  per  cent,  of  calcium  chloride 
is  obtained  ;  be\'ond  this  point  calcium  carbonate  is  inso- 
luble in  chlorine  water.  When  chlorine  water  containing 
calcium  carbonate  in  sxispension  is  heated,  oxygon  is 
evolved,  and  calcium  chloride  and  chlorate  are  formed. 
In  this  case  also,  hypochlorous  acid  appears  to  be  first 
produced,  a  part  being  then  oxidised  to  calcium  chlorate, 
another  part  reduced  to  chloride,  and  a  third  part  further 
reduced  to  free  chlorine,  whilst  the  hydrogen  and  part  of 
the  oxygen  combine  to  form  water,  and  the  remainder 
of  the  oxygen  is  liberated, 

Cupric  nitrite.     P.  C.  Ray.     Chem.  Soc.  Proc,  1907,    23, 
117. 

A  DILUTE  solution  of  cupric  nitrite  slowly  absorbs  oxygen 
from  the  aii-  and  is  converted  into  nitrate,  following  the 
law  of  mass-action.  When  a  concentrated  solution  of 
cupric  nitrite,  however,  is  evaporated  over  sulphuric  acid, 
even  under  diminished  pressure,  it  partially  decomposes 
according  to  the  equation,  3Cu(N02)o  =Cu(N03)2^- 
2CnO-^4NO. 

Ferrous  and  ferric  stdphides.     H.  N.  Stokes.     J.  Amcr. 
Chem.  Soc,  1907,  29,  304—307. 

The  author  used  zinc  hydroxide,  or  a  solution  of  zinc 
chloride  in  ammonia,  for  distinguishing  between  ferrous 
and  ferric  sulphides.  With  ferrous  sulphide  the  reaction 
products  are  ferrous  hydroxide  and  zinc  sulphide,  and  the 
mass  is  white.  With  ferric  sulphide,  on  the  other  hand, 
feiTic  hydroxide  is  produced,  and  the  reaction  product  is 
broAsii  or  red.  It  was  found  that  precipitated  ferrous 
sulphide  does  not  react  with  zinc  hydroxide  in  the  cold, 
or  at  100°  C,  and  only  slowly  at  160°  C,  the  products  being 
ferrous  hydroxide  and  zinc  sulphide.  The  statement  in 
most  text-books  that  ferric  salts  give  a  mixture  of  ferrous 
sul])hide  and  sulphur  when  precipitated  by  an  alkali 
suljjhide  in  alkaline  solution,  is  incorrect.  'I'he  reaction 
product  is  ferric  sulphide,  which  on  treatment  with  zinc 
hydroxide  yields  ferric  hydroxide  and  zinc  sulj)hido. 
Alkali  polysulphides  precipitate  feiTic  sulphide  from  solu- 
tions of  ferrous  salts.  Ferric  sulphide  is  readily  hydro- 
lysod  into  ferric  hydroxide  and  hydrogen  sulphide  on  heat- 
ing at  100°  C— A.\S. 
Barium  and  strontium  carbides  ;   Temperature  of  form-alion 

of .     M.  Kahn.     Compt.  rend.,  1907,  144,  913—915. 

Mixtures  of  baryta  and  strontia  with  the  theoretical 
amount  of  sugar  charcoal  were  heated  in  gra])hitc  crucibles, 
which  fitted  exactly  into  protecting  casings  of  lime,  in 
a  limo  furnace  by  the  oxyhydrogen  flame.  Previous 
experiments  showed  that  platinum  was  melted  in  these 
crucibles  in  10  minutes.  After  20  or  25  minutes'  heating, 
the  crucible  contained  a  fritted  mass,  which  gave  off  acety- 
lene on  treatment  with  water.  Thus,  at  the  tomperaturo 
of  melting  ])latinum,  barium  and  strontium  carbides  aro 
formed,  though  calcium  carbide  is  not  similarly  formed, 
as  MoLssan  has  shown,  at  this  temperature. — J.  T.  D. 

Chlorides   and   bromides  ;     Direct   quantitative   separnlicn 

of .     L.  W.  Andrews.     XXIIL,  page  5M. 

Chlorates  and  hypochlorites  ;    Experiments  on  the  [electro- 

lylir\  rruinufaetiire  of vnth  a  mew  to  high  current 

efficiency.     A.    (i.    Betts    and    R.    Jl.    Sherry.      XI A., 
page  5.33. 

Aluminium  in  siliaites  ;■    Determination  of .     F.   W. 

Hinrichsen.     XXIIL,  page  5C5. 


May  31,  1907.] 


Cl.   VII.— acids,   alkalis,   &  SALTS,    &   NON-METALLIC  ELEMENTS. 


527 


English  Patent. 

Sodium  hydrosvlphite  cordaining  water  of  crystallisation  I 

Process    for    dehydrating    • .     0.    Imray,    London. 

From  Faibwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hocchst  a/Main,  Germany.  Eng.  Pat.  11,565,  May  17, 
1906. 

Sodium  hydrosulpliite  crystallises  from  a  concentrated 
aqueous  solution  with  2  mols.  of  water  of  crystallisation. 
By  heating  the  crystals  thus  obtained  to  60 — 70°  C.  for  a 
short  time,  preferably  while  stirring,  water  is  set  free,  and 
the  mass  becomes  a  granular  magma.  From  this,  the  solu- 
tion of  sodium  hydrosulphite  may  be  separated  by  pressing 
or  draining,  and  the  salt  may  be  dried  in  a  vacuum,  or 
else  the  magma  may  be  quickly  dried  in  a  vacuum  without 
separating  the  solution.  The  crystallised  sodium  hydro- 
sulphite  may  also  be  dehydrated  by  simple  heating  in 
the  presence  of  indifferent  liquids,  such  as  benzene,  toluene, 
and  xylene,  which  are  insoluble  in  water,  and  have  no 
dehydrating  properties. — P.  F.  C. 

United  States  Patents. 

Cwprammonium  solutions  ;  Process  of  manufacturing . 

J.  J.  M.  A.  Vermeesch,  Schaerbeek,  Belgium.  U.S. 
Pat.  850,695,  AprU  16,  1907. 

See  Fr.  Pat.  369,973  of  1906  ;  this  J.,  1907,  319.— T.  F.  B. 

Fhench  Patents. 

Sulphuric  acid  i    Separation  of  the  dust  produced  in  fur- 
naces for  the  manufacture  of -.     O.   Carlson,  jun., 

E,  Hartmann,  and  F.  Benker.  Fr.  Pat.  372,644, 
Dec.   17,   1906. 


As  an  accessory  to  furnaces  in.  which  pyrites,  zinc  blende, 
or  the  sulphide  residues  resulting  from  the  purification  of 
lighting  gas,  are  burned  to  produce  sulphur  dioxide  for 
application  in  the  manufacture  of  sulphuric  acid,  filter- 
ing chambers  are  provided,  in  which  the  gas  enters  at  a, 
and  after  traversing  the  chambers,  b,  c,  and  d,  passes 
through  the  perforated  support,  /,  sustaining  a  quantity 
of  fragments  of  pumice,  or  of  any  suitable  refractory 
material,  which  arrest  all  dust,  the  gas  finally  passing 
on  to  the  lead  chambers.  The  perforated  support,  /,  is 
arranged  to  rotate  a  quarter  of  a  turn,  to  allow  the  dust- 
charged  pumice  to  fall  into  the  hopper-shaped  receptacle,  h, 
below,  the  neck  of  which  is  closed  by  the  register,  k, 
whereby  the  material  can  be  discharged  at  intervals  into 
the  chamber,  rn,  without  leakage  of  gas. — E.  &. 

Sewage  and  ammoniacal    liq^iids ';     Treatment    of . 

[Recovery    of    ammonia].     J.    Jean    et    Cie.     Fr.    Pat. 
372,171,  Feb.  13,  1906.     XVIIIB.,  page  547. 


Alkaline-earth    cyanides ;     Hydrolysis   of for    the 

production  of  pure  aminonia.  Badische  Anilin  und  Soda 
Fabrik.  Fr.  Pat.  372,714,  Oct.  30,  1906.  Under  Int 
Con  v.,  April  18,  1906. 

Cyanides  of  the  alkaline-earth  metals  are  treated  with 
water  or  water  vapour  under  pressure  at  a  temperature 
below  300°  C,  to  produce  ammonia.  For  example, 
400  kilos,  of  barium  cj'anide  are  placed  in  an  autoclave 
having  a  double  jacket  and  an  agitator,  with  600  litres 
of  water.  The  temjierature  is  slowly  raised  to  150°  C, 
and  so  maintained  for  five  hours,  when  the  process,  as 
indicated  by  a  steady  pressme,  will  be  completed. — E.  S. 

Potassium    carbonate    of    high    percentage ;     Process    for 

obtaining from  beet- root  salts.     E.  Bauer.     Fr.  Pat. 

372,415,  Dec.  11,  1906. 

The  lye  obtained  by  lixiviation  of  beet-root  salts,  after 
deprivation  by  ordinary  means  of  the  greater  part  of  the 
impurities,  is  concentrated  to  about  58°  to  62°  B.,  when, 
at  a  temperature  exceeding  90°  C,  a  carbonate  precipi- 
tates, having  approximately  the  composition  5K2CO3  -i- 
Na2C03-l-4H20,  which  represents  the  greater  part  of  the 
sodium  carbonate  contained  in  the  lye.  This  precipitate  is 
removed  from  the  lye,  cooled  to  about  90°  C,  to  be  worked 
up  with  other  portions  of  lye.  The  mother  liquor, 
slowly  cooled  to  about  50°  C,  gives  a  finely-crystallised 
precipitate  having  the  composition,  SKgCOa-l-oHgO, 
which  is  separated  by  centrifugal  action  or  otherwise. 
By  suitable  dilution  and  cooling,  potassium  chloride  may 
be  crystallised  fronr  the  mother  liquor,  which  may  be  then 
further  treated  according  to  the  described  system. — E.  S. 

Alums  '•    Process  of  manufacturing .     E.  Strohbach. 

Fr.  Pat.  372,809,  Dec.  21,  1906. 

The  invention  relates  to  the  manufacture  of  sodium, 
potassium,  and  ammonium  alums,  in  microcrystalline 
form,  and  free  from  iion,  and  in  particular  to  that  of  the 
first-named.  Excess  of  an  alkali  sulphate  or  a  bisulphato 
(or  of  a  solid  powdered  double  sulphate)  is  added  to  a 
slightly  acid  lye  of  aluminium  sulphate,  of  1'25  sp.  gr. 
at  least,  and  at  a  temperature  of  from  25°  to  50°  C,  and 
the  mass  of  crystallised  alum  produced  is  separated  from 
the  mother  liquor  at  a  temperature  near  that  of  the  maxi- 
mum saturation  of  sodium  sulphate.  According  to  one 
modification,  aluminium  sulphate  is  added  to  an  excess  of  an 
acid  solution  of  an  alkali  sulphate  or  double  sulphate. 
For  the  manufacture  of  potassium  or  ammonium  alum,  free 
from  iron,  from  materials  containing  iron,  the  aluminium 
sulphate  is  used  in  excess.  It  is  stated  that  the  described 
crystallisations  are  efiected  in  hours,  instead  of  requiring 
days,  as  in  the  processes  ordinarily  conducted.  Sodium 
alum,  obtained  as  described,  may  be  purified  by  cooling 
the  hot  and  concentrated  solutions,  stirring  being^main- 
tained  until  crystallisation  is  complete. — E.  S. 

Sodium  chloride  ;    Extracting from  brine.     Marcho- 

ville-Daguin  et  Cie.     Fr.  Pat.  372,854,  Dec.  22,  1906. 

In  order  to  obtain  pure  sodium  chloride  from  brine 
containing  calcium  sulphate,  the  patentee  proposes  to 
make  use  of  the  fact  that  whereas  sodium  chloride  is  more 
soluble  in  hot  than  in  cold  water,  the  reverse  is  the  case 
with  calcium  sulphate.  The  brine  is  allowed  to  drop  in 
the  form  of  a  fine  rain  on  to  a  coil  heated  by  steam,  and 
thence  into  a  shallow  pan.  The  coil  becomes  coated  witli 
calcium  sulphate,  which  can  be  removed  by  scraping, 
whilst  pure  sodium  chloride  separates  in  the  shallow  pan. 
The  mother  liquor  from  the  pan  is  returned  to  the  supply 
tank. — E.  S. 

Oxygen  ;    Production  of for  effervescent  baths  and  other 

purposes.  L.  Sarason.  Fr.  Pat.  372,233,  Nov.  29, 
1906. 
In  preparing  a  bath  intended  to  evolve  oxygen  at  a  steady 
eate  for  hygienic  purposes,  a  perborate,  such  as  a  per- 
lotato  of  sodium  or  ammonium,  is  added  to  it  in  preference 
^o  a  solution  of  hy<liogen  peroxide,  and  a  substance  that 
may  act  catalytically  to  cause  evolution  of  oxygen  from 
the  perborate,  is  introduced.  Manganese  borate  is  recom- 
mended for  this  purpose,  followed  by  addition  of  boric 
acid.     Generally,   the  process  consists  in  adding  to  the 
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water  wliich  is  to  constitute  tlie  batl\  (or  to  bo  otherwise 
iitilis«Hi  in  pcneratinff  oxygon)  a  suhstanoo  containing  or 
cai^ble  of  yielding  nydrogen  iteroxide.  followed  by  the 
addition  of  nianganose  borate,  and  eventually  of  boric 
aeiil.  A  dry  mixture  of  a  jierborato  and  manganese 
borate  may  i>e  prepared,  which  only  reacts  to  yield  oxygen 
in  pn^ience  of  water. — E.  S. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

(Conlinutd  jnun  page  470.) 

Potter"*  clait  in  .Yfir  Zealand  ;    Duicoverif  of  .     Bd. 

of  Trade  J.,  May  2.  1907.  [T.R.] 
AcooRDrsG  to  the  "  Canterbury  Times  "  an  important 
distovery  of  clay  has  been  maile  on  a  farm  about  three 
miles  from  New  Plymouth.  A  s}x>oimen  analysed  by 
the  (Jovemment  anr-lvst  contains  3!)-4  per  cent,  of  silica 
and  33  per  cent,  of  alumina,  and  the  report  states  that 
"  the  clay  is  of  excellent  quality.  With  the  exception  of 
the  ifon.'which  Ls  slightly  high  (1-5  per  cent.),  its  compo- 
8ition  is  equal  to  that  of  the  best  kaolin.  If  found  in 
quantity,  it  should  prove  of  great  value  for  pottery 
purposes."  A  large  seam  has  been  exposed,  and  similar 
clay  has  been  found  a  considerable  distance  awaj.  It  is 
overlaid  by  tirst-class  brick  clay. 

Glazes;    The   sulphuring  and  feathering  of .     J.  W. 

Melior.     Trans.   Eng.  Ceramic  Soc,  1906-7,  6,  71—73. 
(See  also  this  J.,  19<)7,  151.) 

Is  continuation  of  his  previous  work,  the  author  finds  that 
the  surface  of  glazes  which  have  partially  crystallised  is 
more  or  less  covered  with  dull  patches  which  lack  the 
brilUant  surface  characteristic  of  good  glazes.  The  defect 
increases  with  the  thickness  of  a  glaze,  and  glazes  rich  in 
lime  and  low  in  alumina  are  particularly  liable  to  it. 
The  minute  acicular  crystals  that  permeate  such  a 
devitri6ed  glaze  appear  to  be  wollaftonite,  or  calcium 
metasilicate,  CaSiOs.     These  are  readily  attacked  when  a 

folishrd  section  is  etched  with  dilute  hydrochloric  or 
ydrofluoric  acid,  and  in  this  respect  are  unlike  siUi- 
manite.  Crystalline  separations  may  also  be  })roduced  on 
glazes  by  the  action  of  sulphur  dioxide  or  suljjhur  trioxide 
on  certain  constituents  of  the  glaze,  such  as  alkalis,  lead, 
calcium,  &c..  with  the  production  of  sulphites  or  sulphates. 
The  oxides  of  sulphur  are  derived  from  the  coal  employed 
in  heating  the  pottery  oven,  and  even  a  good  sample  of  coal 
ummI  for  such  purpose  may  yield  enough  "  volatile 
hulphur  "  to  form  1(J4  lb.  of  calcium  sulphate  for  1  ton 
of  coal  used.  The  ratio  of  the  .sulphur  dioxide  to  trioxide 
depends  vptm  the  conditions  of  firing  of  the  oven.  Any 
sulphites  formed  are  unstable  and  readily  decomposed, 
ana  do  not  appear  to  cause  any  trouble  with  the  glaze, 
whereas  any  sulphates  that  form  on  the  surface  and  do 
not  diffuse  into  the  rest  of  the  glaze  may  cau.se  crystals 
of  sulphates  to  appear  on  the  surface  of  the  ware.  Glazes 
exhibiting  such  defects  were  produced  by  firing  glazed  tiles 
in  an  atmosphere  intentionally  charged  with  sulphur 
trioxide,  and  also  in  an  oven  fired  with  "  bra.ssy  "  coal. 
If  the  sulphur  trioxide  is  present  in  great  excess,  the 
TOrf.v«-  of  th»-  glaze  may  Ix?  quite  matt,  and  the  same 
eff«-<  t  may  I*  produced  by  re-firing  glazed  tiles  in  a  muffle 
with  alum,  nr  ir^m  pyrites,  to  supply  the  suljjhur  trioxide. 
The  ronditifms  that  appear  to  be  most  favourable  for  the 
prcduction  of  a  surface  film  of  sulphates  are  an  oxidising 
atmrMphere  and  a  temfXTuture  near  to  that  of  the  con- 
ff'  f  'be  glaze.     Thi.s  commonlv  occurs  when 

th'  of  the  ()\fn  in  being  "  held  ba<k  "  in  order 

to  r.-.  ■-■-  mj*rature  of  the  lower  part,  by  allowing  an 

extra  current  of  cold  air  to  enter  at  the  regulating  holes 
and  fire-months  ;  at  this  stage,  therefore,  only  coal  as  fn  e 
as  pr>Mible  from  sulphur  should  Ix:  us«d.  In  conclusion, 
ref«T»-nce  is  made  to  the  sug^esticn  that  the  addition  of  a 
"  ■  *     of  lime  water  to  the  coal  before  burning, 

•  he  amoimt  of  sniiihur  oxides  evolved  duriat; 
W.  C.  H.  ^ 

Claps,  jfc«.  ;    DdermiruUif/n  of  the  amrnini  of  itUi/fjlt:  salts 
in .     J.  W.  &fellor.     JX.,  next  column,  j 


English  Patents. 

Glass  ;  Pouring  pots  liaving  ilot  discliarge  openings  for 
■use  in  the  manufacture  of  plate  • — ■ — .  F.  M.  Oppermann, 
Namur,  Belgium-     Eng.  Pat.  21,721,  Oct.  2,  1906. 

See  Ft.  Pat.  369,986  of  1906  ;  this  J.,  1907,  203.— T.  F.  B. 

Utiited  States  Patents. 

Glass-melting    furnace.     W.    0.    Amsler,    Pittsburg,    Pa. 

U.S.  Pat.  847,632,  March  19,  1907. 
This  invention  relates  to  the  combination  with  a  regenera- 
tive glass-melting  tank-furnace  of  regenerators,  all 
situated  on  one  side  or  end  of  the  furnace,  and  connected 
with  it  by  means  of  throats  or  passages,  which  are  sup- 
ported by  colunuia  and  cross-pieces  that  are  independent 
of  the  tank.  When  connected  with  an  end  of  the  tank, 
a  central  charging  opening  is  arranged  in  the  end  wall 
between  the  throats  of  the  regenerators.  The  tank  is 
divided  into  two  compartments  by  a  bridge-wall,  upon 
which  a  checker-work  baffle-wall  is  built,  which  extends  to 
within  a  short  distance  of  the  roof  of  the  furnace. 

— W.  C.  H. 

Corundum  ;   Treatment  of .     M.  Buchner,  Mannhcim- 

Waldhof,  Germany.     U.S.  Pat.  848,439,  March  26,  1907. 

The  method  described  of  treating  corundum  for  the 
manufacture  of  ceramic  masses  consists  in  mixing  corun- 
dum with  a  cementitious  binding  material  that  hardens 
with  water,  such  as  Portland  cement,  and  in  shaping  and 
burning  the  mass  obtained. — W.  C.  H. 


IX.— BUILDING    MATERIALS,   CLAYS,        - 
MORTARS,    AND    CEMENTS.  | 

(Continued  from  page  470.) 

Clays,  d;c.  ;    Determination  of  the  amount  of  soluble  salts 

in .     J.   W.   Melior.     Trans.   Eng.   Ceramic   Soc, 

1906-7,  6,  54—56. 
In  determining  the  amount  of  soluble  salts  in  clays,  &c., 
too  high  a  figure  is  very  easily  obtained  owing  to  the 
difficulty  of  excluding  very  minute  clay  particles  from  the 
liquid  used  to  dissolve  out  the  salts.  It  is  not  always 
practicable  to  mix  dry  and  finely-divided  clay  with  water, 
and  allow  the  mixture  to  stand  until  the  supernatant 
liquid  is  clear,  because  even  after  standing  for  some 
months  the  liquid  may  not  become  clear,  and  it  is 
impossible  to  clear  such  liquids  by  filtration  through  paper. 
According  to  some  authorities  such  filtrates  can,  however, 
be  clarified  by  evaporating  them  to  dryness,  heating,  and 
treating  the  residue  with  water,  and  then  filtering  again. 
In  place  of  any  of  these  methods  the  author  recommends 
the  use  of  a  small  biscuit- ware  crucible,  glazed  inside  and 
outside  to  within  half  a  centimetre  from  the  bottom. 
The  sizes  are  :  Outside  diameter  at  the  top,  about  2|  cm.  ; 
at  the  bottom,  1^  cm.  ;  outside  height,  4  cm.  This  is 
connected  up  with  a  filter  pump  in  the  ordinary  way. 
About  5  grms.  of  finely-divided  clay,  dried  at  100°  C., 
are  boiled  in  150  c.c.  of  water  for  about  half  an  hour. 
The  "  slip  "  thus  obtained  is  filtered  through  the  biscuit- 
ware  crucible,  and  the  filtrate  evaporated  to  dryness, 
and  the  residue  weighed.  The  whole  time  occupied  in  the 
operation  is  about  1\  hours.  To  determine  the  "  soluble 
salts  "  in  filter-press  water,  about  100  c.c.  may  be  filtered, 
and  the  filtrate  evaporated  and  the  residue  weighed. 
The  following  results  are  (|uoted  to  show  the  difTerences 
that  may  arise  with  the  diflerent  methods  : — 

Amounts  of 
soluble  salts. 

Clear  after  standing  4  days 0-205  i)er  cent. 

,    After  filtering  through  six  filter  papers    0-177         ,, 
1    After  filtering  through  biscuit  crucible     0-128         „ 
'        The   same   difliculty   may   occur   in    the    Government 
;    process  for   determining   the  fcoluble  lead  in  frits.     Alter 
j    the  frit  has  been  Bhuki  n  for  one  hour,  it  is  very  diflicult 
I    to  sejmrate  all    the    minute    solid    jiarticles,   which   may 
jiass   through   the   filter   jiaper   and   thus  increase,   in  an 
irregular  manner,  the  apparent  amount  of  h^ad  Huli)hat<. 
^  '11  _W.  C.II 
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English  Patents. 

Marble  ;  Artificial arid  other  stone.     E.  S.  Ali-Cohen, 

Singapore.  Eng.  Pat.  10,900,  May  9,  1906. 
Magnesite  is  mixed  with  zinc  oxide  or  carbonate,  and 
the  mixture  calcined  at  a  temperature  between  600°  and 
1000"  C.  Immediately  after  calcination,  the  product  is 
incorporated  with  the  desired  filling  material,  and  the 
whole  intimatelj'  mixed  with  a  solution  of  pure  magnesium 
chloride,  to  which  is  preferably  added  the  purest  "  silicic 
acid  "  obtainable  by  "  washing,  precipitation,  or  dialysis." 
The  following  proportions,  by  weight,  may  be  adopted  : 
magnesia,  100  ;  zinc  oxide,  30  ;  silicic  acid,  20  ;  "  mag- 
nesium chloride,  50  "  ;    filling  material,  300. — 0.  R. 

Wood  and  other  fibrous  material ;   Solutions  for  preserving 

.     K.    H.    Wolman,    Idaweiche,    Germany.     Eng. 

Pat.   19,241,  Aug.  28,  1906. 

The  use  of  solutions  of  metallic  salts  (usually  sulphates 
of  iron,  copper,  or  aluminium)  for  impregnating  wood, 
has  the  drawback  that  these  compounds  tend  to  decom- 
pose into  basic  salts  and  free  acid,  the  latter  acting 
injuriously  on  the  fibre  to  be  preserved.  In  order  to 
overcome  this  defect,  the  present  patent  refers  to  methods 
of  neutralising  the  acid  liberated  by  such  solutions,  by 
adding  to  them  substances  which  shall  at  the  same  time 
possess  antiseptic  properties.  The  neutralising  substances 
proposed  are:  (1)  the  alkali  compounds  of  hydro.xy- 
hydrocarbons  of  the  cresol  or  naphthol  type,  derived  from 
the  washing  waters  obtained  in  refining  petroleum,  resin 
oils,  or  the  like  ;     (2)  metallic  fluorides  or  silicofluorides. 

—0.  R. 

Cement ;   Manufacture  of .     E.  Bougleux,  Pisa,  Italy. 

Eng.  Pat.  12,353,  May  28,  1906. 

See  Fr.  Pat.  365.869  of  1906  ;  this  J.,  1906,  986.— T.  F.  B. 

United  States  Patents. 

\yood   substitute.     F.    Schnell,    Gutenstein,    Austria-Hun- 
gary.    U.S.   Pat.   848,133,  March  26,   1907. 

According  to  this  invention  a  wood  substitute  is  obtained 
by  making  a  thick  pulp  of  cereal  flour  and  water  ;  with  this 
a  suitable  fibre  is  mixed,  and  an  alkali  silicate  is  added. 
The  mass  is  kneaded  into  a  homogeneous  dough,  from 
which  the  desired  articles  are  formed  ;  the  objects  are 
dried  preparatory  to  finishing  and  polishing.  The  fibrous 
material  may  be  animal  or  vegetable  (e.^.,  wood-dust). 
The  proportions  given  are  :  40  per  cent,  of  cereal  flour, 
40  per  cent,  of  vegetable  fibre,  2  per  cent,  of  animal  hair, 
and  18  per  cent,  of  water-glass. — W.  C.  H. 

Cement,   and  process  of  manufacturing  same.     M.    Toch. 
New  York.     U.S.  Pat.  848,328,  March  26,  1907. 

This  invention  relates  to  the  production  of  a  new  compo- 
sition of  matter  by  the  combination  of  the  "'  lime  resinate  " 
of  an  acid  resin  {e.g.,  ^Manila  copal)  with  aluminium  silicate. 
This  composition,  when  added  to  Portland  cement,  gives 
a  cement-concrete,  free  from  voids  and  pores,  and  from 
which  carbon  bisulphide  extracts  resinous  matter.  The 
claims  also  include  the  new  cement  obtainable  from 
ordinary  cement,  in  combination  with  the  new  composition 
of  matter  described  above. — W.  C  H. 


X.— METALLURGY. 

(Continued  from  page  474.) 

Steel ;    Lfitent  heat  of  recalescence  in .     F.  K.  Bailey. 

Phys.    Rev.,    1907,   24,    129—151  ;     Science   Abstracts, 

1907,  lOA.,  240. 
The  curves  show  the  results  of  calorimetric  determina- 
tions upon  steels  having  the  following  percentage  com- 
positions : — 

Steel    TJI. 

Carbon    0-97 

Manganese  .       — 

The  ordinates  are  total  cals.  per  grm.  from  the  tempera- 
tures plotted  as  abscissa;  to  20"  C.  The  evolutions  of  heat 
at  recalescence  thus  determined  are  given  in  the  following 
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table,  with  those  determined  by  the  heating  and  ctjoling 
curve  method  : — 


Steel. 


Latent 
hpat  by 
calori- 

Latent  heat  from 

heating  and 
cooling  curves. 

Temperature  of 

Rise  of 
temp. 

at 

Grm.- 
cals 

Heating. 

Cooling. 

Absorp- 
tion. 

Evolu- 
tion. 

recal- 
escence. 

8-6 

11-4 

9-7 

9  7 

16-0 

15-4 

3-6 

8-2 

7-8 

10-9 

10-3 

2-8 
3-6 
6-5 
8-5 
19-0 
16-0 

18-2 

729 
720 
728 
727 
733 
735 
(729 
1733 

669 

663 

691 

661 

705 

713 

708  1 

698/ 

0 
2 

4 

10 

8 

7 

9 

IV. 

V. 

VI. 

VII. 

VIII. 

TX. 

0-08 

0-18 

0-26 

0-28 

0-40 

0-79 

0-82 

0-77 

C-42 

0-83 

0-49 

0-40 

*  After  hardening. 
Incidentally,  support  is  found  for  the  views  that  the 
specific  heat  is  lower  above  the  critical  range  than  below 
it,  and  that  the  critical  change  docs  not  occur  completely 
at  one  temperature,  however  long  the  specimen  be  held  at 
that  teniperature,  but  a  definite  proportion  of  the  change 
only  takes  place. 

Platinum    amalgam ;      Property    of .     P.     Lebeau 

Compt.  rend.,  1907,  144,  843-845. 

A  STUDY  of  the  emulsion  which  platinum  amalgam 
forms  with  water  and  many  other  liquids  (this  J., 
1907,  413)  furnishes  no  evidence  of  chemical  action 
during  its  formation,  but  shows  that  it  is  due  rather 
to  the  surface  tensions  between  the  amalgam,  mercury, 
and  water  or  other  liquid,  for  it  must  be  noted  that 
the  amalgam  is  insoluble  in  mercury.  When  the  surface 
tension  of  the  metal  is  altered  by  dissolving  it  in  an 
equal  volume  of  a  liquid  amalgam  of  zinc,  calcium, 
lead,  or  tin,  the  power  of  emulsifying  with  water  is  lost. 
Furthermore,  amalgams  of  other  nietals  of  the  platinum 
group  do  not  emuls'fy  with  water,  and  the  results  with 
platinum  amalgam  itself  depend  very  much  on  the  state 
of  division  of  the  platinum  used.  Also  it  is  found  that  by 
substituting  a  warm  5  per  cent,  solution  of  gelatin  for 
water  in  obtaining  the  emulsion,  sections  may  be  prepared 
and  photographed,  and  a  cellular  structure  is  revealed. 

— F.  Sodn. 

Copper  ;    Constitution  of  the  alloi/.9  of .     L.  Guillet. 

Compt.  rend.,  1907,  144,  845—848. 
An  investigation  of  the  binary  alloys  of  copjier  with  zinc, 
tin,  antimony,  cadmium,  aluminium,  magnesium,  man- 
ganese and  nickel,  shows  that  all  these  alloys  exhibit  great 
brittleness  over  a  range  corresponding  to  the  presence  of 
one  constituent,  behaving  similarly  towards  reagents  in 
each  case.  They  are  susceptible  of  rolling  or  hammering, 
however,  when  they  consist  (1)  only  of  the  st)lid  solution 
termed  a  ;  (2)  of  two  solid  solutions,  one  of  which  is 
solution  a  ;  these  alloys  can  only  be  rolled  hot.  When 
very  rich  in  copper,  each  consists  of  a  single  solid  solution 


530 


cl.  X.— metallurgy. 


[May  :>1,  1907. 


except  in  the  case  of  the  copper-cadmium  alloys,  which 
•how  a  sej^rntion  of  the  oompoimil.  OuoCd,  for  the 
smallest  i-eR-ontagi>s  of  oadmium.  Tlio  alloys  of  copper 
with  even  a  small  proj>ortion  of  oiulinium  cannot  be  rolled, 
therefore.  In  the  copjier-nK-kel  alloys,  on  the  other  hand, 
solution  (J  only  is  present,  and  oon-^equontly  they  may 
all  l>e  roUeti  eold. — F.  Sodx. 

Coppery  Limit  of  " siliciiirtUioH  "  of .     E.  \'igouioux. 

Compt.  rend..  1W7.  144.  917—920. 
Copper  and  silicon  were  heated  to  rJtHV  C.  in  presence  of 
exi-ess  of  luetallic  lead,  hisnuith.  and  antimony  resi>ec- 
tively.  In  all  ca,<es  a  copj)er  silieide  was  formed,  which 
floated  on  the  leiul  or  the  bismuth,  but  was  uniformly 
mixeti  with  the  antimony.  The  silicide  contained  close 
apoo  10  per  cent,  of  silicon  corresponding  to  the  formula, 
Cu^Si,  even  where  excess  of  silicon  was  present  in  the 
original  mixture. — J.  T.  D. 

Copper  ;    Hardening  of 6//  potassium  ferroci/atiide. 

E.  .»<.  Sperrv.     Brass  World.  iWt).  2,  418—499;  'Chem. 

Abstracts  (Amer.  Chem.  Soc),  1907,  1,  406—407. 
PoTASSifM  ferrocyanide  is  capable  of  hardening  cop^jer 
to  such  an  extent  that  it  will  take  a  cutting  edge  and 
become  as  resonant  as  bronze.  The  reason  is  the  intro- 
ductioQ  of  iron,  and  jwssibly  carbon.  To  use  the 
procesw  the  copper  is  melted  in  a  graphite  crucible, 
and  the  ferrocyanide  used  as  a  flux,  2  yier  cent,  being 
added  after  melting.  After  standing  until  the  moisture 
has  been  driven  off,  the  jKtwder  is  stirred  into  the  melt. 
allowed  to  stand  a  few  minutes,  and  again  stirred.  In 
fire  or  ten  minutes  the  metal  is  ready  for  pouring.  The 
colour  of  the  copper  is  not  affected  by  the  flux. 

Zinr  draiji  and  its  refining.  E.  S.  Sjjerrv.  Brass  World, 
19<>«>.  2, 4t»9— 41 1.  Chem.  Abstracts  (Amer.  Chem.  8oc. ), 
19<»7.  1.  4<»7. 
Zinc  dross  is  the  alloy  of  zinc  and  iron  which  settles  to  the 
bottom  of  the  galvanising  tank.  Analyses  given  show 
an  iron  content  of  from  2-02  jx^r  rent,  to  4-45  i)er  cent. 
A  process  for  'he  recovery  of  the  zinc  from  this  dross  was 
discovered  many  years  ago  by  J.  Richards,  never  patented, 
and  until  now  kept  secret.  It  con-sLsts  in  introducing  into 
the  bath  a  mixture  of  potassium  cyanide  and  sulphur  in  a 
moi-<t  ( onditiun.  ThLs  converts  the  iron  into  a  sulphide 
which  .sank  to  the  bottom  of  the  pot  and  left  the  zinc 
unchanged.  The  expensive  {Wtassium  cyanide  may  be 
replaced  by  leather  scraps.  For  furnishing  the  steam 
nece».tary  to  the  operation,  raw  potatoes  were  introduced 
with  the  mixture.  The  operation  lasted  half  an  hour, 
and  there  resulted  a  zinc  practically  free  from  iron. 

Iron   oxide  ;    Action   of   ivith    zinc   blende.     C.    A, 

Graumann.  Metallurgie,  1907,  4,  69 — 77 ;  Science 
Ab«tract«.  1907,  lOA,  241. 
It  is  found  that  in  a  nitrogen  atmosphere  there  i.s  a  weak 
reaction  between  ferric  oxide  and  zinc  sulphide.  The 
ler-  '■•!'■  i".  however,  quickly  reduced  in  part  to  ferrous 
t/\  'he   reaction    then    practically   ceases.     In   a 

f'-  -ing  atmosphere  sulphur  dioxide  and  zinc  are 

liberated.  When  the  mixture  is  heated,  the  reaction : 
ZnO  +  FeSjtZn.S  +  FeO,  tends  to  take  place  in  the 
direction  zinc  sulphide  +  ferrous  oxide.  The  author 
proposes  to  replace  the  process,  which  depends  on  the 
er,.,i..r...A  -.,r..,n,  •2ZnS-(-Fe203-t-3CO  =  3C02+2Fe-|- 
2/  .S  +  2Zn,    by    mixing    the    zinc    blende 

».  "1  iron.      At  IS'Xr  C.,  zinc   sulphide  is 

f>t»d.UKn\ly  (oiiipletcly  reduced  by  this  means.  The 
presence  of  ferric  oxide  is  prejudicial  to  this  process, 
but  that  of  ferrous  oxide  is  not.  The  heating  must  be 
carried  out  in  the  al>*cncp  of  all  gas  but  zinc  vapour,  and 
an  electrical  method  is  fn-eferre<i. 

Nidut :    Production   of   malleaUe    .     E.    S.    Sf)erry. 

MeUllargie,     1907,    4,    155 — 156;     8cience    Abstracts, 
19f;7,  lOA.  241. 

The  n :'-'     >■■■■'■'  ' '" -  possible  from  carbon,  in 

ord»T  '  f  malleability.     Any  of 

the  US'.  I  m  a  carbonless  crucible 

with  alx/ijt  1  per  cent,  of  manganes*-  ;  no  flux  nor  stirring 
is  neoesaary.  Further  jn-oredure  is  as  usual,  the  metal 
being  workied  either  in  the  hot  or  cold  state. 


Zinc  ore  analysis  ;    Report  of  the  sub-committee  on  . 

G.  C.  Stone  and  W.  G.  Waring.     J.  Amer.  Chem.  Soc, 
1907,  29,  262—269. 

The  following  method  is  recommended  for  the  determina- 
tion of  zinc  in  ores.  The  weighed  sample  of  ore  is  decom- 
posed by  acids  alone  or  aided  by  fusion,  and  the  zinc  is 
brought  into  solution  as  sulphate.  Any  nitric  acid  present 
is  expelled  by  evaporation  with  hydrochloric  and  sulphuric 
acids  in  succession,  or  by  two  evaporations  with  sulphuric 
acid,  finally  until  fumes  of  sulphur  trioxide  are  copiously 
evolved.  The  mass  is  then  dissolved  in  25 — 40  c.c.  of 
water,  and  sufficient  sulphuric  acid  added  until  the 
content  of  fi'ce  acid  is  10 — 15  per  cent.  A  piece  of  heavy 
sheet  aluminium  is  next  placed  in  the  solution,  which  is 
boiled  for  10  minutes,  or  until  reduction  is  complete. 
After  filtering  and  washing  through  a  lilter  containing  a 
piece  of  aluminium,  into  a  beaker  containing  a  stirring  rod 
of  the  same  metal,  the  solution  is  cooled,  a  drop  of  methyl 
orange  solution  introduced,  and  then  sodium  bicarbonate 
(or,  first  sodium  or  potassium  hydroxide,  and  afterwards 
bicarbonate)  added  till  the  liquid  acquires  a  light  straw 
colour.  A  20  per  cent,  solution  of  formic  acid  is  next 
added  imtil  a  faint  pink  colour  appears,  after  which  a 
further  5  drops  of  formic  acid  are  added.  (If  much  iron 
be  present,  dilute  hydrochloric  acid  (1:6)  may  be  used 
in  place  of  formic  acid.)  The  solution  is  now  diluted  to 
100  c.c.  for  each  O-l  grm.  of  zinc  present,  from  2  to  4  gims. 
of  ammonium  thiocyanate  are  added  if  much  iron  be 
present,  the  strip  of  aluminium  removed,  and  the  solution 
heated  nearly  to  boiling,  and  saturated  with  hydrogen 
sulphide.  The  zinc  sulphide  is  allowed  to  settle,  collected 
on  a  filter,  and  washed  with  hot  water.  The  precipitate 
and  filter  are  next  heated  with  8 — 10  c.c.  of  strong  hydro- 
chloric acid  and  30 — 40  c.c.  of  water,  and  the  zinc  deter- 
mined as  pyrophosphate,  or  by  titration  with  ferro- 
cyanide. In  the  latter  case  the  use  of  a  I  per  cent,  solution 
of  ammonium  heptamolybdate  as  indicator  is  recom- 
mended, provided  the  solution  contain  no  free  hydrogen 
sulphide. — A.  S. 

Chromium  ;   New  modification  of .     B.  du  Jassoneix. 

Compt.  rend.,  1907,  144,  915—917. 

Copper,  at  a  temperature  near  its  boiling  point,  dissolves 
about  1-6  per  cent,  of  cliromium.  On  cooling,  this 
chromium  separates  out  in  very  fine  filaments  and 
crystallites,  which  remain  behind  as  a  moss  or  sponge  when 
the  copper  is  dissolved  away  by  nitric  acid. — J.  T.  D. 

Wolfram  and  hiibnerite  ;  Analysis  of .     P.  Nicolardot« 

Compt.  rend.,  1907,  144,  859—861. 

The  coarsely  powdered  mineral  is  heated  with  three 
times  its  weight  of  sodium  hydroxide  in  a  silver  crucible 
over  a  spirit  lamp.  Half  the  alkali  is  first  melted  and 
allowed  to  cool.  The  substance  is  then  added,  and 
afterwards  the  remaining  alkali.  Fifteen  seconds  suffice 
to  complete  the  reaction,  and  the  mass  is  then  taken  up 
with  water  and  filtered.  The  alkaline  liquid  is  oxidised 
by  bromine  and  acidified  with  nitric  acid.  Sulphur  is 
then  determined  by  adding  barium  nitrate,  the  excess  of 
barium  is  removed  by  sulphuric  acid,  and  the  acid  liquid 
evaporated  to  dryness  to  remove  most  of  the  silica. 
Arsenic,  molybdenum,  and  tin  are  next  removed  by 
sulphuretted  hydrogen.  The  liquid  is  rendered 
ammoniacal,  again  treated  with  sulphuretted  hydrogen, 
and  the  tungsten  precipitated  as  sulphide  by  cautious 
addition  of  hydrochloric  acid,  the  precipitate  being 
calcined  and  weighed.  Iron  and  phosphorus  are  deter- 
mined in  the  filtrate.  The  residue  remaining  unattacked 
by  the  sodium  hydroxide  is  readily  decomposed  by 
hydrochloric  acid.  It  contains  iron,  manganese,  cas- 
siterite,  and  gangue  (quartz),  but  never  tungsten.  The 
freedom  of  the  barium  sulphate  precipitates  from  silica. 
and  tungstic,  columbic,  and  tantalic  acids  must  be 
ascertained,  as  also  that  of  the  silica  from  these  acids  and 
that  of  the  tungstic  anhydride  from  silica. — F.  SoDN. 

Mineral  ditiCoverii'H  in  Ireland.     Times  P'inancial  Suppi., 

May  1.3,  1907.     (T.H.]  4 

Thk  rlfveloj)ment  of  tlu;  coalfields  in  county  Antrim  have 
revealed  the  presence  of  large  quantities  of  coal  in  a  district 
where  the  supply  was  supposed  to  be  exhausted,  and   now 
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inquiries  reveal  the  presence  of  enormous  quantities  of 
iron  ore  and  other  profitable  minerals.  Bog  iron  ore 
has  been  raised  in  Donegal  in  Queen's  County  for  some 
years,  but  the  only  other  iron  ore  mines  regularly  worked 
in  Ireland  in  recent  years  are  those  found  interbedded 
among  the  Antrim  basalts. 

Everything  points  to  the  fact  of  new  mines  being  devel- 
oped further  north  in  Antrim  and  at  three  or  four  points 
jn  the  neighbouring  county  of  Londonderry.  The  districts 
in  question  have  been  found  to  be  richly  mineralised, 
and  to  contain  haematite,  bauxite,  manganese  and, 
gannister.  The  most  recent  investigations  more  than 
confirm  the  description  which  iVIr.  Philip  Argall  gave  some 
years  ago  of  these  inter-basaltic  iron  ores  of  the  north  of 
Ireland.  The  richest  ore  is  pisolite,  and  is  at  times  a 
bright  red  earthy  haematite,  at  times  brown  and  limonitic, 
and  again  black  and  magnetic,  with  from  5  to  10  per  cent. 
of  titanium  dioxide.  Intermixed  with  these  strata  is 
bauxite,  of  which  a  considerable  quantity  has  been 
raised.  The  tests  which  have  been  made  show  that  the 
haematites  constitute  the  chief  mineral  wealth  of  Antrim 
and  Londonderry.  They  vary  from  a  low  grade,  which 
can'be  easily  calcined,  to  the  rich  red  and  purple  haematites 
containing  60  and  70  per  cent. 

The  following  is  an  analysis  of  a  sample  of  iron  ore  taken 
from  the  Dunluce  district  in  the  North  of  Antrim  :  — 


Ferric  oxide 

Manganese  dioxide  . 

per  cent. 

.      45-84 

trace 

5-90 

.      18-50 

1-40 

6-68 

0-97 

0-11 

trace 

Carbonic  acid  . . . 
Silica    

per  cent, 
nil 
10-70 

Titanium  dioxide  . . 

Alumina 

Lime  

Magnesia    

AlkaUs    

Combined  water  . 

9-90 
100-00 
32-09 

Sulphuric  acid 

Phosphoric  acid   . . . 

Metallic  titanium 

3-54 

Close  to  Portrush  largo  bodies  of  bauxite  have  been 
found  varying  in  quality  up  to  56  per  cent,  of  alumina. 
In  the  same  locality  aluminous,  pisolitic  ores,  and  yellow 
and  red  ochre  have  been  found  in  considerable  quantities. 
In  the  neighbourhood  of  Castlerock,  in  Londonderry, 
haematite  and  enormous  quantities  of  low-grade  ore 
suitable  for  calcining  have  been  found. 

It  is  in  the  Draperstown  district  in  the  southern  portion 
of  Londonderry  that  the  most  important  discoveries  have 
been  made.  The  ores  of  this  neighbourhood  are  rich 
haematite  veins  among  a  series  of  pvroxenic  rocks,  which  are 
considered  to  be  pre-carboniferous.  The  prospecting 
apjjears  to  prove  a  very  large  body  of  ore  to  exist  in  these 
rocks,  and  traces  of  a  variety  of  other  valuable  metals 
have  been  found.  The  district  was  recently  visited  by 
some  of  the  most  experienced  mining  experts  in  the  United 
Kingdom,  and  they  are  convinced  that  there  is  an  almost 
inexhaustible  deposit  of  haematite  which  will  compare 
favourably  with  any  haematite  deposits  in  the  world. 
The  ores  contain  upwards  of  49-5  per  cent,  of  iron. 

'Queensland ,;    Mineral  'production  of .     Bd.  of  Trade 

J.,   May   9,    1907.     [T.R.] 

The  "  Queensland  Government  Mming  Journal  "  publishes 
the  following  statistics  of  the  mineral  output  of  Queens- 
land for  the  year  1906,  with  comparative  figures  for  the 
preceding  year :  — 


1905. 

1906. 

Quantity.        Value. 

Quantity. 

Value 

Antimony,. .  .tons 

Coal , 

Copper „ 

Gems    

Gold,  fine  . . .  oz. 
Ironstone ....  tons 
Lead            . .     „ 
Limestone   . .     ,, 
Molybdenite  .     ,, 

Silver oz. 

Tin   tons 

Wolfram „ 

Other 

24 

529,326 

7,221 

592,620 

4,342 

2,422 

25,057 

63-3 

601,712 

3,945 

1,.109 

£ 

174 

155,477 

503,547 

5,255 

2,517,295 

3,600 

33,212 

15,863 

8,496 

69,176 

297,454 

99,873 

16,. 85  3 

£ 
530               6,917 
606,772           173,282 
10,077           916,546 

—  :        18,110 
544,636        2,313,464 

31,401             14,114 

2,809     :        49,884 

61,856             23,364 

106-?          15,275 

783,087           101,693 

4,823     1      490,283 

768     1        64,136 

—  1        11,579 

Total  value  . 

— 

3,726,275 

— 

4,198,647 

Tasmania  ;  Mineral  production  of .     Bd.  of  Trade  J., 

May  2,  1907.     [T.R.] 

The  "  Journal  of  Commerce  "  (ilelbourne)  publishes 
the  following  official  statistics  of  the  output  of  minerals 
in  Tasmania  in  1905  and  1906: — 


1905. 
Quantity.        Value. 


1906. 


Quantity.        Value 


£ 

£ 

Gold         fine  oz. 

73,540 

312,380 

60,025 

254,963 

Silver  lead,    ton'* 

75,270 

246,888 

87,117 

462,443 

Blister  copper  ,, 

6,610 

704,287 

8,708 

862,444 

Copper  ore       ,, 

1,151 

52,939 

2,221 

72,480 

Tin  ore             ,, 

3,891 

362,670 

4,473 

1      557,266 

Wolfram 

32 

2,371 

20 

1,465 

Bismuth            ,, 

2* 

800 

?^ 

24 

Iron    „ 

6,300 

2,600 

2,600 

1,100 

Coal    , 

51,993 

44,194 

52,895 

44,962 

Total  value  . 

— 

£1,729,129 

— 

£2,257,147 

Mineral    -production    of    Germani/.     Entr.    and    Min,    J., 
April  27,  1907.    '[T.R.]  ^ 

The  preliminary  statement  of  the  mineral  production  of 
Germany,  as  given  by  "Gluckauf,"  from  official  data, 
gives  the  production  of  coal  as  beluw,  in  metric  tons  : — 


1905. 


1906. 


Coal 

Brown  coal   

121,298,607 
52,512,062 

137,117,926 
56,415,333 

Total 

173,810,669 

193,533,259 

The  output  of  other  non-metallic  minerals  was  as  fol- 
lows, also  in  metric  tons  : — 


- 

1905. 

1906. 

4,921 

103,006 

78,869 

1,165,495 

2,387,643 

2,655,845 

706 

183 

4,055 

Asphaltum 

Petroleum    

117,413 

81,419 
1,235,030 

Kainite 

Other  potash  salts 

Kipserite,  &c 

Boracite 

2,679,264 

2,803,732 

7,356 

161 

The  production  of  various  salts,  in  their  marketable 
forms,  was  as  follows  :  — 


Salt  

Potassium  chloride  . 
Magnesium  rhloride 
Sodium  sulphate  .  . . 
Potassium  sulphate. 
Pot. -mag.  sulphate  . 
Magnesium  sulphate 
Aluminium  sulphate 
Alum 


1905. 

1906. 

612,062 

632,922 

373,177 

403,387 

29,017 

38,468 

68,455 

81,175 

47,994 

54,490 

34,222 

34,239 

58,568 

43,013 

52,892 

55,969 

4,127 

4,494 

The  output  of  various  ores  is  reported  as  follows,  in 
metric  tons  : — 


Gold  and  silver  ore 

Copper  ore  . , 

Lead  ore    , 

Zinc  ore 

Iron  or© 

Manaauese  ore   .... 

Arsenic  ore   

Pyrites 

Aluminium  ore  . . . . 
Miscellaneous  ores  . 


10,286 

8.066 

793,488 

768,523 

152,725 

140,914 

731.271 

704,596 

23,444,073 

26,734,560 

51,463 

52,485 

4,913 

6,259 

185,368 

196,571 

636 

1.120 

11,017 

8,044 

i>2 
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The  production  of  metals  other  th.in  iron  is  reported 
l^elow,  ^old  and  silver  bein^  in  kilograms  : — 


— 

1905. 

1906. 

Gold.  kilo» 

Slh>r.  kilod 

3,933 

399.775 

33.352 

6.044 
156,376 
198,208 

4  202 
393,442 

CopfHT.  tons 

Tin.  ton*   

33.032 

7,134 

154.878 

ZUtC,   tOlM     

205,691 

M^tak  from  imported  ores  arc  included.  The  copper 
for  IlXXt  includes  32.275  tons  of  refined  copper,  193  tons 
of  black  copjier.  and  .il>4  tons  in  copjK-r  matte.  The  lead 
in  l!HK>  includes  4137  tons  lithaije. 

There  were  niade  as  by-products  in  the  metallurgical 
work  the  following  materials,  the  quantities  being  in  metric 
tons  : — 


—                                       1905. 

1906. 

Anraic 

Soiphor 

2,535 

205 

1,228.211 

12,949 

6,988 
159 

5,896 
220 

3,910 

6,139 

3.052 

178 

Salpbaric  acid 

CopperaA 

Copper  »ulph«te 

1,305,065 

13,376 

6,757 

153 

Zmo  iiuljihate    

6,092 

Nickel  »ulphat« 

Metallic  picments 

MisoeHuieoas 

187 
4,363 
6,764 

The  sulphuric  acid  reported  last  year  included  1,184,438 

ton*  ordinary  acid,  and  120,(527  tons  of  concentrated  acid. 

The  iron  production  for  the  year  is  reported  as  follows  : — 


— 

1905. 

1906. 

1  707,680 

61,320 

410,963 

7,032,322 
580.344 
976,986 

2,003,883 

Direct  castingf 

60,027 

BtmtmtT  pig 

Baric  pig 

9te«l  pig  

491.086 

8,039i808 

7.'^5,678 

020  122 

Scrap  and  cinder  pig   

15,446         1            14^221 

TOUl 

10,875,061         1     15  203  a?."; 

The  iron  fieures  differ  slightly  from  those  rejjorted  by 
the  (ionn&n  Iron  and  .Steel  Union,  compiled  from  the 
monthly  blaMt-furnace  returns.  Steel  pig  includes 
Bpiegeletsen,  ferromangane.se,  and  all  similar  alloys. 

Canadian   iron   and  «ttd  bo^mties.     "  Times  "   Financial 
.Suppl.,    May    13,    1907.     [T.R.] 

Encouragement     of    dedricnl     smdting. — At      the      la.st 

"tai:*-    of    the    Tariff    Bill    in    the    Canadian    House    of 

('•)inm(xa    an    important    addition     wa«     made    to    the 

»K.iititv  ''Uuoex.    .As  the*e  were  intitxlucefi  on  Xovember  29, 

j>rovi<lcd  for  a  continuance  of  the    bounties — 

Hr»t  enwted  in  IS.S3— from  June,  1!K)7,  when, 

,.,.(,.„   |fj.fi.<.lation,   they   were  to  cx])ire,   to 

'.    H<10.      The  continuation   was  at 

run  and  Hteel  companies  of  Ontario, 

QufcUi  ,   Mid    ,\ova   S<otia.     It   was    jticfKled    that    there 

bad   been   initial  difficulties   in   installing   and    iretting  to 

work    the    plant*    »hi<h   fame    into  existence    under   the 

legklation  ..f  |HW  anrl   l!Mi2-3.  e«jKcially  in  regard  to  the 

Uryeat  of  all  the  Canatlian  plantti— that  of  the  Dominion 

Iron  and  .'^teel  ('om|«any  at  Sydney,    .\ova    Scotia.     The 

<'>r-,xrTT\mfn^     th'Tcfore    cortinucfl     the    bounties    on    i)ig 

'!  bar  irfrti,  f/n  ingotx,  and  wire  rods.     It 

ba'k  on  a  wale  higher  than  that  in  i)\te\A- 

'J  '  '  "'  ai/l  in  the  f|(\e|f>pment  of  iron  ore 

ri   ri'  anrl  Ontario  if  wax  ena' Icrl  that  all 

tf.'-   *  '-'•  higher  on  pig  irrm,  iiiuldlcd   barn, 

MmI  ute*"!  ingr/t«  mmb-  from  Cana/lian  ore  than  from  ore 

inifjorted  from   N«-wfoundland  or  the  .Xmeri'an  mines  at 

th^    bea^l    of    I.ake   Su|)«-rior,    from    which  two  sources  of 

•ufrply  mr*t  of  the  ore  u»ed  at  the  Canadian  fuma/ett  has 

M>  w  been  obUined. 


No  bounties  are  to  be  paid  in  respect  of  electrically 
smelted  ores  until  the  end  of  litOS.  It  would  not  be 
j>racticab!e  (o  j:et  the  plant  at  Welland  to  work  at  which  the 
new  processes  could  be  used  before  then,  and  the  bounties 
are  to  run  until  the  end  of  1912.  During  these  four  years 
the  rates  are  to  be  as  follows  :  — 

On  j)ig  iron  manufactured  from  Canadian  ore  by  the 
process  of  electrical  smelting  during  the  calendar  vears — 
1909.  82.10  per  ton;  1910,  82.10  per  ton;  1911,  $1.70 
per  ton  ;    1912.  .90.90  per  ton. 

On  steel  ingots  manufactured  by  electrical  process 
direct  from  Canadian  ore  and  on  steel  ingots  manufactured 
by  electrical  jnocess  from  pig  iron  smelted  in  Canada  by 
electricitv  from  Canadian  ore  during  the  calendar  vears — 
1909.  8l".<)'>  per  ton;  1910.  81.05  per  ton;  1911.  81.05 
per  ton  ;    1912,  SO. GO  per  ton. 

.Assuming  that  all  the  bounties  come  to  an  end  in  1912,. 
the  Canadian  iron  and  steel  industry  will  by  1912  have  had 
the  advantage  of  bounties  for  nearly  30  years.  The  system 
as  applied  to  the  iron  and  steel  industry  alone  has  already 
cost  the  Dominion  Treasury  over  eleven  million  dollars  ; 
and  by  1912  the  call  on  the  Treasury  in  respect  of  these 
bounties  will  not  have  been  less  than  thirty  million  dollars. 

English  Patents. 

Iron  ;  Process  for  the  production  of  spongy .     F.  C.  W- 

Timm,  Hamburg,  Germany.     Eng.  Pat.  8648,  April  10,. 
1906.     Under  Int.  Con  v.,  April  10,  1905. 

See  Ft.  Pat.  365,878  of  1906  ;  this  J.,  1906,  991.— T.  F.  B;. 

Compound  metal  ingots  and  other  bodies  ;    Manufacture 

of ,  and  apparatus  to  be  used  in  siich  manufacture. 

J.  F.  Monnot,  New  York.     Eng..  Pat.  8913,  April  12,. 
1906. 

Ieon  or  steel  is  coated  with  a  firmly  adhering  film  of 
copper  by  placing  it  for  a  few  seconds  in  molten  copper 
heated  to  a  temperature  considerably  above  its  melting 
point,  say,  to  1400°  C.  or  1500°  C.  The  iron  may  be 
subjected  to  a  preliminary  heating,  and  its  surface  mustf 
be  perfectly  clean  and  free  from  scale,  &c.  Arrangements. 
are  made  for  surrounding  the  iron  with  a  non-oxidising 
atmosphere  during  its  preliminary  heating  and  immersion 
in  the  molten  copper,  and  after  its  withdrawal.  The 
thickness  of  the  coating  may  be  increased  by  subsequently 
dipping  the  iron  into  copper  at  the  normal  melting  tem- 
perature, the  coating  of  copper,  it  is  claimed,  remaining 
continuous  and  firmly  adherent  after  rolling,  hammering,, 
drawing,  &c.  In  a  similar  way  iron  may  be  coated  withi 
silver,  aluminium,  aluminium  bronze,  &c.,  and  copper 
with  aluminium. — 0.  F.  H. 

Metals,  ores,  or  similar  substances  ;   Smelting,  melting,  or 

heating  of .     W.   H.  Webb,   W.  G.   Brettell,  and 

A.  J.  Adamson,  Liverpool.     Eng.  Pat.  10,536,  May  6, 
1906. 

The  air  .supply  for  furnaces  is  heated  or  cooled  to  a  constant 
temperature  of  about  40°  F.  and  saturated  with  moisture 
at  that  temperature  by  passing  it  through  a  chamber- 
filled  with  hurdles,  brushwood  or  the  like,  over  which i 
flows  water,  previously  heated  or  cooled. — O.  F.  H. 

Cupro-nickd  ;    Solvent  for [cleaning   rifle   barrels]. 

A.  T.  Cocking,  Four  Oaks,  Warwick  Aire,  and  Kynoch,. 
Limited,  Birmingham.     Eng.  Pat.  15,081,  July  3,  1906. 

The  claim  is  for  a  solvent  for  the  metallic  fouling  of  rifle 
barrels  which  will  not  injure  the  barrel  itself.  'J"he  solvent 
consists  of  a  solution  of  a  mixture  of  54  per  cent,  of 
potassium  bichromate  and  46  per  cent,  of  chromic 
anhydride  in  water,  6  grms.  of  the  mixture  dissolved  in 
40  c.c.  of  water  being  sufficient  for  cleaning  one  rifle- 
barrel.— 0.  F.  H. 

Soldering  tin  paste  and  process  for  the  production  thereof , 

Soft .     J.   W.    Bagger,   Riga,   Russia.     Eng.   Pat. 

25.498,  Nov.  12,  1906. 

See  Fr.  Pat.  370,706  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 
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United  States  Patents. 

Blast- furnaces  ;  Drying  air  for .     X.  T.  Bacon.  Peace 

Dale,  R.I.     U.S.  Pat.  847,273,  March  12,  1907. 
Moisture  is  extracted  from  the  air  or  gas  by  chilUng  it 
Tjelow  the  freezing  point  with  a  refrigerating  Uquid  (e.g., 
mercury)  immiscible  with  water. — C.  S. 

■Ore  roasting  and  treating  apparatus.  M.  Dings  and 
A.  Dings,  Milwaukee,  Wis.  U.S.  Pat.  849,465,  April  9, 
1907. 
The  apparatus  consists  of  a  furnace  connected  with  a 
•chamber  containing  a  series  of  horizontal  rotating  shafts 
arranged  in  zig-zag  fashion,  one  above  the  other.  The 
shafts  are  jarovided.  with  buckets,  which  receive  and  dis- 
charge the  ore  intermittently,  each  shaft  rotating  in  a 
■direction  opposite  to  those  above  and  below  it.  The 
furnace-gases  enter  the  chamber  at  a  point  nearly  half-way 
up,  so  that  the  lower  part  of  it  constitutes  a  cooling 
chamber.  A  current  of  air  enters  at  the  bottom  of  the 
chamber  and  is  drawn  off  below  the  point  at  which  the 
"furnace-gases  enter,  the  air  thus  heated,  after  passage 
through  a  dust  chamber,  being  used  either  in  the  furnace, 
or  in  the  upper  or  heating  portion  of  the  chamber,  or 
allowed  to  go  direct  to  the  stack. — 0.  F.  H. 

Ore-roasting  apparatus.     R.  Mc Knight,  Philadelphia,  Pa. 

U.S.  Pat.  850,039,  April  9,  1907. 
A  vertical  cylindi'ical  chamber  containing  a  series  of 
inverted  cones  is  mounted  on  a  vertical  rotating  shaft. 
Each  cone  is  separated  by  a  conical  ring  or  cup,  so  arranged 
as  to  leave  a  continuous  passage  way  between  the  cones 
and  rings.  The  ore  is  charged  in  at  the  top  of  the  chamber, 
and  travels  downwards  through  the  passage  between  the 
cones  and  the  rings  to  a  trough  below  the  edge  of  the 
lowest  cone  which  carries  scrapers  for  the  discharge  of  the 
ore  from  the  trough  to  the  outlet.  The  gases  are  drawn 
off  at  the  top  through  perforations  in  the  top-most  ring. 

—0.  F.  H. 

Alloy.     A.    H.    Smith,    Philadelphia,    Pa.,    Assignor    to 

American  Bronze  Company.    U.S.  Pat.  849,927,  April  9, 

1907. 
A  MIXTX7RE  of  an  alkali  chloride  and  hydroxide,  e.g., 
ammonium  chloride  and  potassium  hydroxide,  in  the 
proportion  of  16  :  1  is  added  to  an  alloy  of  four  parts  of 
tin  and  one  of  zinc.  The  alloy  of  tin  and  zinc  so  treated 
is  added  to  molten  copper  in  the  proportion  of  1  :  12'8. 

—0.  F.  H. 
French  Patents. 
Steel ;  Process  of  reduction  and  recarburisation  for  use  in 

the  manufacture  of .     R.  de  Mova.     Fr.  Pat.  372,633, 

Feb.  24,  1906. 
During  the  Bessemer  or  open-hearth  process,  borax  and 
calcium  sulphate  are  added  to  the  metal,  which  is  sub- 
sequently recarburised. — 0.  F.  H. 
[Zinc]  Metallic  vapours  which  are  to  be  converted  into  oxides  ; 

Process  for  separating  from  ores  or  metallurgical  products 

.     B.  Oettinsrer.     Fr.  Pat.  372,567,  Dec.  14,  1906. 

Under  Int.  Conv^,  Jan.  3,  1906. 
The  finely-crushed  ore  is  mixed  with  the  requisite  quan- 
tities of  finely-powdered  charcoal  and  fluxes,  and  made 
into  briquettes.  The  briquettes  are  heated  in  a  furnace 
through  which  passes  a  rapid  current  of  air,  the  volatilised 
metals  being  at  once  converted  into  oxides  and  carried 
out  of  the  furnace  as  such  with  the  waste  gases.  The 
non-volatile  portions  of  the  charge  form  a  fluid  slag, 
which  flows  out  continuously  from  the  lower  part  of  the 
furnace. — 0.  F.  H. 

XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY, 

{Continued  from   page  476.) 
(^.)— ELECTRO-CHEMISTRY. 

Metallic  and  electrolytic  conduction  ;   On  the  nature  of . 

R.    von    Hasslinger.     Monatsh.    f.    Chem.,     1907,    28, 
173—207. 
The  electrical  resistance  of  carbon  which  at  first  decreases 
with  the  temperature,  is  found  by  the  author  to  reach  a 


minimum  and  then  to  increase  at  still  higher  temperatures. 
Molten  sulphur  which  has  a  small  conductivity  exhibits 
polarisation  phenomena  when  an  electric  current  passes 
through  it ;  moreover,  it  can  serve  as  an  ionising  solvent 
for  other  substances.  Iodine  behaves  both  as  a  metallic 
and  as  an  electrolytic  conductor.  Silver  sulphide  at 
ordinary  temperatures  has  an  electrolytic  conductivity, 
but  at  low  temperatures  possesses  only  metallic  con- 
ducting power.  Copper  sulphide  and  magnetic  oxide 
of  iron  at  ordinary  temperatures  behave  as  metallic 
conductors,  but  at  higher  temperatures  as  electrolytic 
conductors. — R.  S.  H. 

Hydroxylaviine  and   nitrous  acid ;    Electrolytic   reduction 

of .     0.    Flaschner.     Monatsh.    f.    Chem.,    1907, 

28,  209—246. 

In  the  author's  experiments  the  indications  of  the  decom- 
position-potential curves  were  confirmed  in  the  actual 
electrolysis.  On  the  other  hand,  the  application  of  a 
graded  potential  to  the  reduction  of  nitrous  acid  does 
not  yield  any  results  of  value,  since  ammonia  as  the  final 
product  of  the  reduction  is  set  free  even  at  very  low 
cathode  potential.  The  influence  of  the  cathode  'metal 
upon  the  velocity  of  the  reduction  is  great;  platinised 
platinum  acts  catalytically,  greatly  increasing  the  speed 
of  the  reduction.  With  copper  cathodes  ammonia  is 
the  sole  product  both  from  nitrous  and  nitric  acids. 
Throughout  the  research  the  current  efficiency  was  low, 
although  no  hydrogen  was  evolved  ;  this  Ls  ascribed  to 
the  depolarisation  by  dissolved  oxygen. — R.  S.  H. 

Chlorates  and  hypochlorites  ,•    Experiments  on  the  [electro- 
lytic] manufacture  of u-ith  a  view  to  high  current 

efficiency.     A.  G.  Betts  and  R.   H.  Sherrv.     J.  Amer. 
Chem.  Soc,  1907,  29,  340—345. 

In  order  to  increase  the  current  efficiency  in  the  electro- 
lytic manufacture  of  chlorates  and  hypochlorites,  the 
addition  of  alkali  chromate  to  the  electrolyte  has  been 
proposed.  This  has  proved  satisfactory  in  the  manu- 
facture of  chlorate,  but  is  of  little  use  in  the  preparation 
of  hypochlorites  for  bleaching  purposes,  owing  to  its 
strong  colour.  The  authors  carried  out  experiments  with 
electrodes  of  various  kinds,  and  with  the  addition  of 
various  substances  to  the  electrolyte,  with  a  view  to 
increasing  the  current  efficiency.  It  was  found  that  a 
cathode  of  magnesium  wire  gave  an  efficiency  nearly 
equal  to  that  produced  by  the  addition  of  alkali  chromate 
in  the  manufacture  of  chlorate.  The  loss  of  weight  of 
the  magnesium  amounted  to  1  part  per  50  parts  of  chlorate 
produced.  Magnesium  cathodes  also  gave  a  high  current 
efficiency  in  the  preparation  of  hypochlorites,  and  was 
less  attacked.  It  was  found  best  to  use  several  cells, 
with  grajDhite  electrodes  in  the  first,  and  graphite  anodes 
and  magnesium  cathodes  in  the  others.  In  one  experiment 
with  tliree  cells,  a  12-5  percent,  solution  of  sodium  chloride 
was  passed  through  at  the  rate  of  200 — 250  c.c.  per  hour. 
The  temperature  was  kept  below  25"^  C.  The  results 
showed  that  in  this  way  it  is  possible  to  convert  from 
35  to  50  per  cent,  of  the  sodium  chloride  into  hypochlorite 
with  a  current  efficiency  of  60  per  cent.  The  power 
required  is  equivalent  to  450  h.-p.-hours  per  100  lb.  of 
available  chlorine,  with  a  loss  of  0-2  lb.  or  less  of  mag- 
nesium. The  addition  of  traces  of  sodium  hydroxide  to 
the  electrolyte  was  found  to  diminish  the  loss  of  magnesium 
from  the  cathode. — A.  S. 

English  Patents. 

Isolating  or  insulating  properties  ■    Manufacture  of  sitb 

stances  having .     C.  Czarnikow,  Berlin.     Eng.  Pat. 

14,001,  June  19,  1906. 

Substances,  possessing  insulating  properties,  are  pre- 
pared by  treating  suitable  material  in  a  vacuum,  whilst 
simultaneously  heating  and  pressing,  the  process  being 
specially  applicable  in  the  case  of  insulating  materials 
composed  of  layers  of  hygroscopic  substances,  such 
as  asbestos  fibre,  covered  by  layers  of  waterproof  sub- 
stances, such  as  copal.  The  drying  oven,  a,  is  provided 
with  a  row  of  plates,  c,  and,  by  means  of  set-rings,  e, 
on  the  guiding  rods,  d,  the  plates  may  be  adjusted  at  a 
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ccmvenient  dis^tance  apart.  Heating  pipes,  /,  pass  through 
the  plates,  the  flexible  tubes,  g,  connecting  the  pipes 
with  the  Bteam  conduits,  h  and  A^,  respectively.  By 
means  of  the  conduit,  6,  the  oven  may  be  exhausted. 
A  piston,  i-,  is  connected  by  a  conduit,  I,  to  an  accumulator, 
the  piston  being  also  attached  to  the  lower  plate,  t,  for 
pressing  the  material.  The  piston  is  also  connected  to 
the  accumulator  valve  by  means  of  a  rod,  n,  and  the 
crank  lever,  o,  so  that  the  pressure  may  be  automatically 
regulated  in  accordance  with  the  shrinking  of  the  material. 

— B.  N. 


CdU  -,    Galvanic  .     H.  P.  R.  L.  Porscke,  Hamburg, 

Germany.     Eng.  Pat.  21,348,  Sept.  26,  1906. 

A  cosTAixiNG  vessel,  made  of  a  suitable  metal,  such  as 
rinc.  ■»  used  as  the  negative  electrode,  and  this  contains 
a  flolntion  of  rinc  chloride,  or  other  similar  substance,  as 
the  electro1>-te.  arabic  acid,  metarabic  acid,  or  gum  arabic 
being  abided  to  the  electrolyte,  together  with  bone  meal, 
or  other  ouitaVjle  pulverised  substance,  in  order  to  form 
a  fiaste.  The  positive  electrode  consists  of  a  carbon 
rod  embedded  in  a  depolarising  mixture  of  manganesi 
peroxide,  ferric  chloride,  ferrous  "hydroxide,  and  graphite, 
the  comffressed  mixture  being  preferably  wrapped  in 
caovas. — B.  N. 


EUetriJyuiA    of    fluids  -,      Apparatus    for    the .     E. 

Weirhert,     Angnburg.    Germany.     Eng.     Pat.     22,658. 
fjct-  13.  IWW. 

See  Fr.  Pat.  370,718  of  1906 ;  this  J.,  M>07,  2(;i.— T.  F.  B. 


United  States  Patent. 

Vacuum  ;    ^cnns  for  creating  a [in  mvrcury-vapour 

lamps,  <C-c.].  P.  H.  Thomas,  East  Orange,  N.J^ 
Assignor  to  Cooper  Hewitt  Electric  Co.,  New  York,. 
U.S.  Pat.  845,071,  Feb.  26,   1907. 

Aluminium  and  certain  other  metals,  although  not  acted 
ujion  by  air  or  other  ga.ses  when  in  the  solid  state,  have 
been  found  to  enter  into  combination  with  them  when 
amalgamated.  This  phenomenon  is  utilised  in  the 
follow  ing  way.  Some  mercury  and  a  piece  of  aluminium 
or  other  suitable  metal  are  placed  in  the  lamp,  or  vessel 
in  which  the  vacuum  is  to  be  created,  in  such  a  way  that 
they  are  not  in  contact.  The  lamp  is  then  exhausted  as 
far  as  possible  by  the  ordinary  means,  and  sealed  off. 
The  mercury  is  then  brought  into  contact  with  the  metal 
by  inclining  the  lamp  or  in  any  other  suitable  way,  and  an 
amalgam  is  formed.  The  latter  absorbs  the  remaining 
portion  of  the  gas  and  a  very  complete  vacuum  is  obtained. 
Magnesium  has  been  found  to  be  equally  suitable  and  has 
the  advantage  that  both  oxygen  and  nitrogen  are  absorbed 
by  it.— W.  H.  C. 


French  Patents. 

Incandescence  electric  lamps  ';  Process  of  making  conductive 
connections,  of  metallic  character,  between  the  filaments 

and  current  leads  of .     H.  Kuzel.     First  Addition,. 

dated  Nov.  21,  1906,  to  Fr.  Pat.  366,267,  May  16,  1906. 
II.,  page  520. 

Metallic  filaments  for  incandescent  electric  lamps  ;  Manufac- 

txire  of .     Deutsche  Gasgliihlicht-  A.-G.  (Auerges.). 

Fr.  Pat.  372,537,  Dec.  13,  1906.     II.,  page  521. 

Furnace  ;    Electric  induction .     0.  Frick.     Fr.   Pat.. 

372,801,  Dec.  21,  1906.   Under  Int.  Conv.,  Dec.  27,  1905. 


The  primary  winding  is  in  two  portions,  1  and  3,  placed 
above  and  below  the  channel  of  fusion,  2.  The  tensioa 
of  self-induction  of  the  primary  winding  is  thus  diminished, 
as  the  iron  core  does  not  pass  through  the  two  separated 
fields  of  dis])crsion.  Alternative  forms  are  described  in. 
which  several  primary  windings  entirely  surround  the 
fusion  channel,  or  are  placed  on  two  or  three  sides  only  of 
the   fusion   channel. — B.  N. 


PurnauA  :    EUttrie .     F.   E.  Roar  h,  Chicago. 

Pat.  26,929,  Nov.  27,  19f)6. 


Eng. 


Sn  U..S.  Pat  838,647  of  19f)6  ;  thi.M  J.,  lfK»7,  208.— T.  F.  B. 


El'tirir  infindrArfncA  filamenin  from  lungMfn  or  mixtures 

thf.reof     trith     rMhfr     mftaU  ■;      Manufacture     of      . , 

Siem«TW  and  Halxke  A.-G.     Edb.  Pat.  4814    Feb    27 
1WJ7.     XL.  page  519.  '  ' 


Furnace  ;•  Electric ,  provided  with  a  muffle  and  venti- 
lation for  the  same.  A.  VoeTker.  Fr.  Pat.  372,829, 
Dec.  22,  1906.     Under  Int.  Conv.,  Dec.  23,  1905. 

A  BOTTLE-.SHAPED  mufflc,  1,  closed  by  a  wedge  fitting 
into  the  ofiening,  2,  is  surrounded  by  resistance  material,  3. 
The  upfK!r  portion  of  the  outer  receptacle,  4,  is  funnel- 
shayK'd,  in  order  to  accommodate,  a  large  mass  of  resistance 
material,  thus  jireventing  access  of  air  and  loss  of  heat, 
whilst  j)roviding  against  loss  of  material  by  combustion. 
Air  or  other  suitable  gas  is  admitted  <!0  the  base  of  tbo 


4 


May  31,  1907J 


Cl.  XI.— ELECTRO-CHEmSTRY   &   ELECTRO-METALLURGY. 


635 


.mm^m^m^^mz^m7?z^ 


muffle  through  a  channel  in  which  the  gas  is  heated,  the 
current  of  air  and  also  the  escaping  gas  heing  regulated 
by  the  slides,  9.— B.  X. 

(5. )— ELECTRO-METALLURGY. 

Nickel-  zinc  alloys  ;  Electrolytic  deposition  of .     E.  P. 

Sehoch  and  A.  Hirsch.     J.  Amer.  Chem.  Soc,  1907,  29, 
314—321. 

The  authors  have  found  that  although  zinc  has  a  greater 
electrolytic  solution  tension  than  nickel,  a  bath  which 
contains  much  more  nickel  than  zinc  yields  an  alloy  con- 
taining much  more  zinc  than  nickel.  In  carrying  out 
the  experiments,  the  thin  sheet-lead  cathodes  were  usually 
rotated  at  a  rate  of  160  revolutions  per  minute,  and  anodes 
of  nickel  and  zinc  were  used  so  that  these  metals  were 
supplied  to  the  electrolyte  in  approximately  the  same 
amounts  as  they  were  deposited.  With  electrolytes  con- 
taining different  relative  proportions  of  nickel  and  zinc, 
the  alloys  obtained  with  ciirrent  densities  above  2  amperes, 
were  practically  of  constant  composition  for  a  given 
electrolyte,  the  ratio  of  zinc  to  nickel  (equivalents)  in  the 
deposit  being  5-3 — 5-4  times  the  ratio  in  the  electrolvte. 

—L  s. 

Tungsten  ;  New  silicide   of .     E.    Defacq/,.     Compt. 

rend.,   1907,  144,  848—850. 

XrsETY  parts  of  silicide  of  copper,  containing  50  per  cent, 
of  silicon,  heated  with  10  parts  of  amorphous  tungsten, 
for  a  minute  and  a  quarter,  in  an  electric  furnace,  with  a 
current  of  800 — 900  amperes  at  50  volts,  gives  a  silicide 
of  tungsten  having  the  formula,  Si2W.  The  metallic  mass 
obtained  is  purified  by  successive  treatments  with  dilute 
hydrochloric  acid  (10  per  cent.),  dilute  sodium  hydroxide 
solution  (10  per  cent.),  concentrated  hj'drofluoric  acid, 
and  methylene  iodide  to  remove  the  lighter  particles. 
Another  method  of  preparation  consists  in  reducing  a 
mixture  of  silica  (180  grms.)  and  tungstic  anhydride 
(45  grms.)  by  aluminium  powder  (200  grms.)  in  presence 
of  sulphur  (250  grms.).  The  mixture  is  covered  with 
magnesium  powder,  which  is  fired  in  the  usual  way.  The 
resulting  metallic  button,  freed  from  slag,  is  treated 
alternately  with  hydrochloric  acid,  and  sodium  hydroxide 
solution  of  increasing  strengths,  and  with  hydrofluoric 
acid.  The  compound  consists  of  brilliant  needles  of  a 
grey  colour  of  sp.  gr.  9*4.  It  is  unaltered  when  heated 
in  the  air,  and  unaffected  by  acids,  excepting  a  mixture 
of  nitric  and  hydrofluoric  acids,  but  is  decomposed  by 
fused  alkalis  or  alkali  carbonates,  although  not  by  potas- 


sium bisulphate.  Chlorine  attacks  the  compound  readily 
at  450°,  a  fact  which  has  been  utilised  for  its  analysis. 
Crystalline  silicides  of  molybdenum  are  obtained  by 
similar  methods. — F.  SoDX. 

English  Patents. 

Furnaces  ;  Electric  .     Allmiinna  Svenska  Elektriska 

Aktiebolaget,  Westeras,  Sweden.  Eng.  Pat.  5345, 
March  5,  1907.  Under  Int.  Con  v.,  March  7,  1906. 
This  invention  relates  to  the  type  of  electric  furnace 
constructed  on  the  principle  of  electric  generators,  the 
melting  chamber  forming  a  short-circuited  inducted 
conductor,  which  encloses  an  iron  core,  and  in  the  latter 
is  created  a  periodically  variable  flux  of  lines  of  force  by 
means  of  a  rotating  field  magnet.  The  field  magnet 
rotates  round  a  vertical  shaft,  instead  of  a  horizontal 
shaft,  as  in  existing  types  of  furnace.  The  stationary  iron 
core  may  be  annular,  and  be  provided  with  radial  slots 
through  which  the  melting  charmel  passes,  the  rotating 
magnet  being  placed  above  or  below  the  iron  core.  The 
magnet  is  provided  with  horizontal  pole  surfaces,  the  pole 
pieces  being  so  shaped  in  relation  to  the  iron  core  that 
the  magnetic  circuit  remains  unbroken  during  the  rotation 
of  the  magnet.  Alternative  forms  are  described  in  which 
the  furnace  is  constructed  as  a  multi-pole  electric  generator, 
the  melting  charmel  being  arranged  either  in  the  form  of 
so-called  "  short  coils,*'  or  as  a  short-circuited  armature 
winding. — B.  N. 

Tin  ;  Electrolytic  production  of  pure .     A.  J.  M.  Thirot, 

Bourges,  and  L.  A.  Mage,  Avignon,  Fiance.  Eng.  Pat. 
28,342,  Dec.  12,  1906.  Under  Int.  Conv.,  March  26, 
1906. 

See  Ft.  Pat.  364,589  of  1906  ;  this  J.,  1906,  892.— T.  F.  B 


United  States  Patents. 


U.S. 


Electrolytic  apparatus.      A.  G.   Betts.  Troy,  N.Y. 

Pat.  853,127,  April  16,  1907. 
A  tank,  lined  with  lead,  is  provided  with  compartments, 
which  are  separated  from  one  another  by  walls  pervious 
to  the  electric  current  but  practically  impervious  to  the 
electrolyte.  The  anode  compartments  contain  anodes  of 
carbon,  which  are  fixed  to  a  frame  above  the  tank,  the 
frame  imparting  a  reciprocating  movement  to  the  elec- 
trodes. The  anode  electrolyte  consists  of  a  peroxidised 
compound  of  a  metal,  such  as  a  mixture  of  ferric  and 
ferrous  sulphates.  The  other  compartments  contain  the 
cathodes  on  which  metal  (copper)  is  to  be  electro-deposited, 
and  the  cathode  electrolyte  consists  of  a  compound  of  the 
metal  to  be  deposited,  and  also  one  of  the  same  metal  as 
in  the  anode  electrolyte,  in  a  lower  state  of  oxidation, 
e.^.,  a  mixture  of  cupric  and  ferrous  sulphates.  Hori- 
zontal troughs  are  arranged  outside  of  the  compartments, 
at  an  angle  to  the  diaphragms.  The  troughs  contain  the 
anode  liquid,  which  may  move  from  one  to  the  other,  and 
communication  is  also  provided  between  the  troughs  and 
the  anode  compartments  by  means  of  siphons. — B.  N. 

Metallic   coating  :    Prodxicing   a  on  a  non-vitreous 

surface.  S.  Heller  and  C.  Baumgartl,  Teplitz,  Austria- 
Hungary.     U.S.  Pat.  850,753,  April  16,  1907. 

A  mixture  of  enamel,  calcined  borax,  and  "  gilt-enamel 
tombac  "  [a  bronze  powder]  is  fused  on  to  the  surface  to 
be  coated,  and  the  metallic  base  thus  obtained  is  plated 
by  electro-deposition. — B.  N. 

French  Patents. 

Furnace;  Electric .     Soc.  Anon.  Electrometallurgique 

(Procedes  P.  Girod).  Second  Addition,  dated  Dec.  7, 
1906,  to  Ft.  Pat.  350,524,  Jan.  4,  1905  (this  J.,  1906, 
739,  and  1179). 

This  relates  to  a  cover  for  the  furnace  described  in  the 
main  patent.  A  central  piece  of  cast  iron  is  surrounded 
by  refractory  bricks,  the  parts  being  held  in  position  by  an 
iron  ring.  The  cast-iron  centre-piece  is  provided  with 
suitable  openings  for  the  electrodes,  and  the  latter  may 
thus  be  accurately  adjusted  in  position.     Openings  are 
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•Iso  provided  for  the  escape  of  gas,  these  being  closed  by 
plugs  or  valves  which  may  be  oixratod  automatically  or 
not.  Water  is  cirvulattni  throiigh  a  system  of  passages. 
proiiiiced  ilurini:  the  casting  of  the  iron.  —  H.  X. 


Process  for  -prefwring  metallic  articles 
A.  U'w.     Fr.  Pat.  37-2,84-2.  March  1, 


ilelailic  dfpc-iil 
tt  rtteiix  a  — 
1906. 

The  articles  are  susix-ndctl  from  the  cathode  of  a  bath 
consisting  of  a  solution  of  two  alkali  salts  such  as  chloride, 
bromide,  fluoride.  Ac.  and  cyanide,  the  anodes  being 
some  substance  insoluble  in  the  solution.  The  bath  may 
also  be  made  strongly  alkaline  by  the  addition  of  potassium 
or  sodium  carbonate. — O.  F.  H. 

Printing    fJates  ;      Preparation    of    bi/    electrolytic 

etching.      H.    Strecker-Aufermann.     Fr.    Pat.    37"2,294, 
Deo.  7,  IWti. 

The  plates,  of  any  suitable  metal,  which  carry  an  image 
produced  by  means  of  a  layer  of  "  bichromated  "  gelatin, 
glue,  albumin,  isinglass,  gum  arable,  or  similar  material, 
or  a  mixture  of  these,  are  used  as  anodes  in  a  concentrated 
solution  of  a  tannin-substance.  The  current  may  be 
protluced  by  using  the  plate  as  one  pole  of  a  kno«Ti  jirimary 
oattery,  or  mav  be  introduced  from  outside. — B.  X. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

{CoiUinved  from  page  476.) 

Fats  ;  StfiaheMS  of .     [/.].     A.  Griin  and  P.  Schchta. 

Ber.,  1907,  40,  1778—1791. 

CoxTixnNG  their  work  on  the  lines  described  in  a  previous 
communication  (this  J..  1905.  851).  the  authors  have 
pre[*re<l  a  series  of  symmetrical  di-  and  tri-glycerides, 
which  they  describe  in  detail.  They  find  that  the  lower 
the  molecular  weight  of  the  fatty  acids  used,  the  smaller 
the  yield  of  diglycerides  in  the  reaction  with  glycero- 
di^ulphuric  acid.  This  appears  to  lie  due  to  the  glycerides 
immediately  combining  with  the  free  acids  to  form  addition 
tomjiounds  (acid  esters)  so  that  further  esterification  is 
fjrevented.  Thus  the  main  j)roduct  of  the  action  of 
glvrero-dlsulj)huric  acid  upon  mvristic  acid  Ls  the  com- 
pound. [CaHjiOHXO.COCiaHaT),  +2C13H27.COOH].  Duffy 
and  Heintz  con-sidered  that  '  Isomeric  modifications  " 
were  the  caa'.e  of  glycerides  having  double  melting 
points,  whilst  Lehmann  concluded  that  such  glycerides 
,..r..  .,  ,vt,|re»  of  stable  and  unstable  modifications. 
(■  'T  ahi>*  J.,    1!Kj3.   427),   regarded   a  double 

n  -A  AS  &  physical  |ihenonienon,  whereas  Knove- 

na»t!    JJtr..    1907.   515)    (winted    out   the    possibility   of 
motr>.iM>merii<m    in    the    case    of    tristearin.     Xow    the 
•otbont  have  found  that  in  the  |>reparation  of  /3-lauro-a- 
distemria.  ^-myri-ito-a-distearin.  and   /3-myrLsto-a-dilaurin 
(from  the   ri-fi-ditjiyceridf-s).  eafh    fomjKjund    is  prodticed 
io  two  fonnx.  rmf  of  which  with  lower  melting  point  is 
rradQv  -.olubU-.   whihtt   the  other  with   a   higher   melting    ' 
point  »  UsMi  soluble  (the  •substance  showB  the  phenomenon    I 
of  double    melting    jifMnt).        The    form    with    the    lower    | 
Bieltint-  •       in    U-    rej»eatedly    recrystallised    from 

difcfn  without    f-hange.    but    on    introducing 

into  tl,'  a  trar-e  of  the   higher   melting   modi- 

fication,   tbrre    i*    a    gra^lual    transformation    into    that    I 
■nfaatMice.     The    converge    f-hange    of    the    mfKlifif-ation 
of  luster  mrhmu  [mint  into  that  of  lower  melting  jioint 
dOM   not    take    pUw*-.    and    the    authors    therefore    term    I 

11^   I .v..     ...II, '  'iration.   and    the    latter  the    ' 

*^  r     final     soiidififation.     tri- 

t^>  -^^  ["'int  ^how  only  one  melting 

point,  r.g.,  ii,»-  Iniilur  iTiM-  in  the  <•&>*<•  of  lauro-distearin 
•nd   myri«to-dilaurin   and   the  lower  one   in   the  <-a«e  of    ' 
olM>-d»t«-arin    and    niyritto-d)«(t»-arin.     Vet    in    the    last    ' 
two    'a»tAn'c^    there    b>   no    ja-tinir    transformation    into    1 

th*-    nnMablf     ..  ,-i,t.- n,„....        '•    li-toarin    for    ' 

exampV.  aff  ,|  m,|^tanfc- 

agmin  sbovn    '  '  opie   deter- 


mination showed  the  stable  modifications  of  lauro-distearin 
and  myristo-distearin  to  have  double  the  molecular  weight, 
whilst  the  unstable  forms  had  thesiin])lc  molecular  weight. 
The  results  of  the  boiling  point  method,  iiowever,  were 
inconclusive.  The  occurrence  of  the  two  modilications 
was  also  observed  in  the  case  of  diglycerides.  Thus 
a-dilaurin  prei)ared  from  lauric  acid  and  glycerodisul- 
phuric  acid  was  fluid  at  the  ordinary  temperature,  whereas 
the  same  diglyccride  prejiared  from  a-,«-dichlorhydrin 
and  potassium  laurate  melted  at  55°  C.  On  adding  a 
trace  of  the  solid  modification,  the  fluid  modification 
slowly  crystallised.  Unsynimetrical  triglycerides  showed 
the  same  phenomenon.  Thus,  a-laurodimvristin  wiis 
obtained  in  two  forms,  one  Huid  at  the  ordinary  tem- 
perature and  the  other  melting  at  4()'5"  C,  and  the  intro- 
duction of  a  trace  of  the  latter  into  a  solution  of  the  former 
caused  crvstals  to  separate  with  a  melting  point  onlv 
slightly  lower  than  46-5°  C— C.  A.  M. 

Fats;  Synthesis  of .     [II.].     A.  Griin  and  E.  Thcimer. 

Ber.,  1907,  40,  1792—1801. 

Unsjjmmetrical    glycerides    and   their    decomposition    pro- 
ducts.— Unsymmetrical    mixed    triglycerides    are    readilv 
prepared  from  the  fatty  acid  esters  of  a-monochlorhydrin, 
but  it  is  not  easy  to  obtain  them  by  way  of  chlorhydrin- 
disulphuric  acid,  since  in  the  preparation  of  the  reagent 
some    glycerosulphuric    acid    is    invariably    formed,    and 
this    reacts    with    the    respective    fatty    acids    with    the 
formation    of    diglycerides.     The    latter    are    produced 
in  the  proportion  of  3  to  5  jier  cent,  of  the  fatty  acids 
used,  and  can  only  be  separated  with  difficulty  from  the 
esters     of     chlorhydrin.     The     phenomenon     of    double 
melting  point  was  very  seldom    observed  in  the  case  of 
these  di-  or  triglycerides,  but  the  melting  point  of  pure 
compoimds  often  became  higher  or  lower  after  standing 
for    a    long    period     after     recrystallisation.       Thus    the 
melting   point   of   both  symmetrical   and   unsymmetrical 
dimyristin  fell  about  2°  C.  in  a  few  weeks,  whilst  that  of 
laurodimvTistin  rose   about   1'5°   C,   and  that  of  aceto- 
distcarin  about  4'  C.     It  has  not  yet  been  determined 
whether  here,  as  in  the  case  of  j8-oleodistearin  (see  preceding 
abstract)  there  is  a  slow  transformation  into  a  more  stable 
form.     These    irregularities    in    the    melting    points    and 
the    formation    of    the    glycerides    in    two    modifications 
makes    it    impossible    to    determine    the    constitution    of 
glycerides  solely  by  comparison  with  synthetical  glycerides. 
An  additional  insight  is  obtained  by  breaking  down  the 
glycerides    in   such   a   way   that   the   acyl   grou])   in   the 
rt-position  is  first  split  off,  whilst  the  third  acyl  group 
(in    the   /3-position    of   the    glycerol)   is    not    eliminated. 
Sulphuric  acid  appears  to  act  in  this  way,  and  decomposes, 
e.g.,    distearo-chlorhydrin,    to  yield    stearic    acid,    mono- 
stearin,    and    monostearo-chlorhydrin.     The   last    is     the 
main  product  of  the  reaction,  but  cannot  be  completely 
separated  from  unaltered  distearo-chlorhydrin  owing  to 
the  similarity  in  the  solubility  of  the  two.     The   mono- 
stearin  is  apparently  the  symmetrical  /3-compound,  and 
its  formation  is  a  proof  that  even  under  conditions  in 
which  chlorine  is  partially  split  off,  a  fatty  acid  group 
can   remain  in   combination  with  glycerol.      Monostearo- 
chlorhydrin    and  analogous  decomposition    products    may 
be   used    as   starting  joints  in  the  preparation  of   triple 
mixed   triglycerides. — C.  A.  M. 

Reversible  enzyme  action  ;  Formation  and  decomposition 
of  fatty  c.ilers  under  the  influence  of  the  pancreatic  enzi/me. 
H.  Pottcvin.  Ann.  de  I'Inst.  Pasteur,  1900.  20,  901  ; 
Woch.  f.  Brau.,  1907,  24,  205—206. 

The  maximum  synthetic  action  of  the  enzyme  of  pancreas 
is  obtained  when  the  proportion  of  water  in  the  system 
is  reduced  as  low  as  possible.  All  alc;ohois  do  not  behave 
alike  towards  oleic  acid  in  presence  of  the  pancrcas-tis.iue. 
The  alcohols  from  Cj  to  CV,  are  esterified  very  rapidly, 
with  the  exception  of  isobutyl  alcohol.  The  same  holds 
good  for  the  three  secondary  alcohols  :  isopropyl, 
secondary  butyl,  and  glycerol,  whilst  tertiary  butyl  alcohol 
is  not  esterified  at  all.  The  esterifying  ac^tion  of  the 
pancreatic  tissue  is  also  manifested  in  dilute  alcoholic 
solutions,  e.g.,  in  an  8  |K'r  cent,  solution  of  methyl  alcohol 
40  per  cent,  of  the  oleic  ester  was  obtained  ;    in  50  per 
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cent,  glycerol,  20  per  cent,  of  oleic  acid  was  esterified,  but 
in  20  per  cent,  glycerol,  only  5  per  cent,  of  oleic  acid 
reacted.  If  mono-olein,  which  is  formed  easily  and 
rapidly,  be  dissolved  in  excess  of  oleic  acid  and  the 
solution  kept  for  one  month  at  35°  C.  with  10  per  cent, 
of  pancreas  powder,  tri-olein  is  jiroduced.  Lactic  acid 
is  not  esterified,  but  slowly  destroys  the  enzyme.  Stearic 
acid  is  esterified  almost  as  readOy  as  oleic  acid.  The 
temperatures  most  favourable  for  esterification  lie  between 
18°  and  So'  C.  :  the  enzyme  is  destroj-ed  by  boiling  for 
ten  minutes  with  water.  Unlike  the  ordinary  hydrolytic 
lipase  of  the  pancreas,  the  enzyme  is  not  soluble. 
Taylor  (Publication  of  the  University  of  California,  1904, 
1,  33)  has  studied  the  synthetic  action  of  the  castor  oil 
seed.  The  seed  freed  from  oil  preserves  its  s\'nthetic 
activity  for  some  time,  it  will  resist  heating  at  100°  C.  for  a 
short  time,  but  loses  its  activity  when  heated  with  water 
at  65"  C.  With  this  product  Taylor  only  succeeded  in 
producing  esterification  (in  presence  of  water)  in  the  case 
of  glycerol  and  oleic  acid,  tri-olein  being  obtained.  His 
experiments  with  lipase  of  animal  origin  gave  negative 
results. — J.  F.  B. 

English  Patent. 

Oil ;   Apparatus  for  purifying .     A.  Kock   Hamburg. 

Eng.  Pat.  21,086,  Sept.  22,   1906. 

This  apparatus,  which  is  specially  intended  for  the  puri- 
fication of  lubricating  oil  on  board  ship,  consists  of  a 
vessel  with  two  inner  annular  walls,  the  intermediate 
spaces  being  divided  into  compartments  connected  with 
each  other  by  means  of  pipes.  The  impure  oil  enters  the 
apparatus  through  a  tlexilDle  tube,  and  passes  through  a 
hopper  and  sieve  and  dowTi  a  pipe  to  the  bottom  of  the 
central  chamber,  where  the  heavier  impurities  subside. 
The  supernatant  oil  passes  tlurough  a  pipe  at  the  top  of 
this  chamber  to  the  bottom  of  one  of  the  outside  com- 
partments, where  the  same  process  of  separation  by  gravity 
takes  place,  the  lighter  oil  passing  on  to  the  next  compart- 
ment, and  so  on  until  it  reaches  the  last  one  in  a  clear 
state.  The  vessel  may  be  suspended  on  a  universal 
joint  to  prevent  the  motion  of  the  ship  scattering  the  oil 
and  to  allow  the  oil  to  be  heated  if  required.  The  hopper 
may  also  be  suspended  from  the  edge  of  the  central 
chamber. — C.  A.  M. 

United  States  Patent. 

Carbon  tetrachloride  preparation,  and  process  for  its 
production.  J.  Stockhausen,  Crefeld,  Germany.  U.S. 
Pat.  845,322,  Feb.  26.  1907. 

SuLPHONATED  losin  oil  is  saponified  by  heating  wdth  at 
least  6  per  cent,  of  its  weight  of  sodium  hydroxide,  and 
the  gelatinous  soap  is  dissolved  in  carbon  tetrachloride. 

—J.  F.  B. 

French  Patents. 

Saponification  ;   Method  of .     P.  A.  Barbe,  F.  Garelli, 

and  G.  de  Paoli.     Fr.  Pat.  372,341,  Dec.  8,  1906.     Under 
Int.  Con  v.,  :May  28,  1906. 

The  oils  or  fats  are  heated  in  an  autoclave  with  an  aqueous 
solution  of  ammonia  under  a  pressure  varying  with  the 
circumstances,  and  the  glycerol  is  subsequently  recovered. 
The  ammonium  soaps  may  be  gradually  hydrolysed  by 
boiling  with  water  and  a  current  of  steam,  so  as  to  obtain 
free  fatty  acids,  and  recover  the  ammonia,  whilst  a  partial 
separation  of  solid  from  liquid  fatty  acids  may  be  mean- 
while effected  through  the  more  rapid  hydrolysis  of 
ammonium  palmitate  and  stearate  than  of  ammonium 
oleate.  The  difference  of  solubility  in  cold  water  also 
affords  a  means  of  separating  the  oleate  from  the  ammo- 
nium salts  of  the  solid  fatty  acids.  The  ammonium  soaps 
may  be  converted  into  potassium  or  sodium  soaps  bj- 
double  decomposition  with  a  solution  of  potassium  or  | 
sodium  chloride  and  sulphate.  Claim  is  also  made  for  a  ! 
special  apparatus  in  which  these  several  operations  may 
be  carried  out.  The  autoclave  is  constructed  of  iron  or 
other  material  capable  of  resisting  the  action  of  ammonia 
under  pressure,  and  is  provided  with  a  mechanical 
agitator. — C.  A.  M. 


Fats  ;    Process  for  purifying  .     J.  Harris.     Fr.  Pat 

372,946,  Dec.  27,  1906.     Under  Int.  Conv.,  Oct.  10,  1906! 
See  Eng.  Pat.  22,430  of  1906  ;  this  J.,  1907,  102.— T.  F.  B. 

Feeding  cakes ;   Process  of  manufacturing from  olive 

residues.  M.  Hicguet  and  A.  Bengesco.  Fr.  Pat 
372,782,  Dec.  20,  1906.     XVIII.4.,  page  546. 

"  Sulphonated  hydrocarbons  "  ;    Preparation  of ayid 

their  use  in  cleansing  and  removing  grease  [from  textiles]. 
E.  de  Grousseau  and  E.  St.-Hilaire.  Fr.  Pat  37-'  •?76 
Feb.  15,  1906.     V.,  page  525. 
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[Continued  from  page  477.) 

(^.)— PIGMENTS,  PAINTS. 

United  States  P.\tent. 

Oxides  ;   Method  of  manufacturing  metallic [red  lead\ 

J.  H.  Montgomery,  Assignor  to  F.  H.  Ludington  anci 
F.  Orfl",  St.  Louis,  Mo.  U.S.  Pat.  849,555,  April  9,  1907 
The  molten  metal  is  "  atomised,"  the  particles  are  then 
agitated  in  a  current  of  air  and  in  the  presence  of  water. 
The  oxidised  particles  are  finally  conveved  to  a  chamberj 
where  they  are  agitated  in  the  presence  of  heated  air 
under  pressure. — 0.  F.  H. 

French  Patents. 

Paint  and  mastic  that  can  be  used  as  substitutes  for  paint 
and  mastic  with  a  base  of  white  lead.  J.  Teisset  Fr 
Pat.  372.643,  Dec.  17,  1906. 
The  residue  left  in  the  manufacture  of  aluminium  sulphate 
by  treating  bauxite  with  sulphuric  acid  is  ground  up  with 
say,  40  per  cent,  of  a  drying  oil,  or  a  similar  base  may  be 
obtamed  directly  by  adding  infusorial  silica  to  a  mixture 
of  red  and  white  bauxite.  For  use  as  a  paint  the  prepara- 
tion IS  mixed  with  oil,  siccative,  and  ochre  to  give  the 
required  shade,  whilst  a  mastic  mav  be  prepared  by 
incorporating  40  per  cent,  of  the  paint  with  60  per  cent 
of  blanc  de  meudon. — C.  A.  M. 

Lakes  ;    Red from  monoazo  dyestuffs.     Akt  -Ges    f 

AniJinfabr.  Fr.  Pat.  372,681,  Dec.  18,  1906. 
The  monoazo-dyestuffs  produced  from  diazotised  o-chloro- 
anisidinesulphonic  acid  (OCH3:Cl:NHo:S03H=  1:2:4:5) 
or  o-chlorophenetidinesulphonic  acid  (OCH3:Cl:NHo:Sb3H 
=  1:2:4:5)  and  /3-naphthol  are  converted  into  lakes'by  the 
addition  of  barium  chloride.  When  the  formation  of  the 
barium  salt  is  complete,  freshly-precipitated  aluminium 
hydroxide  is  stirred  in,  and  the  whole  filtered.  The 
product  gives  brilliant  scarlet  lithographic  prints  which 
are  fast  to  light  and  slaked  lime.— J.  C.  C. 

(iB.)— RESINS,  VARNISHES. 

United  States  Patent. 

Chemical  Apparatus  [for  extracting  oils,  dkc,  from  saw- 
dust]. H.  B.  Snell.  U.S.  Pat.  840,391,  Jan.  1,  1907. 
I.,  page  517. 

Pastes  and  varnishes  ,;  Alcohol  denaturant  for .     XVII. 

page  544. 

(C.)— INDIA-RUBBER,  &c. 

Rubber  cultivation  (with  special  reference  to  parts  of  the 
British  Empire).  Herbert  Wright.  J.  Soc.  Arts,  1907 
55,  614—643. 

The  text  of  this  paper  is  arranged  under  the  following 
heads: — I.  Sources  of  rubber."  II.  Distribution  of 
important  caoutchouc  plants.  III.  Rubber  species. 
IV.  African  rubber  plants.  V.  .African  rubber  trees. 
VI.    Eastern    rubber    plants.     \'II.    Wild    rubber.     VIIL 
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Differences  between  wild  and  plantation  areas.  IX.  Dis- 
tribution of  rubber  plants  and  the  Eastern  industry. 
X.  riantaiion  rubber.  XI.  Indo-Malayan  i)lantation 
rublnr.  XII.  Planting  of  rubber  trees.  XIII.  Iinport- 
anie  of  plantation  supplies.  XIV.  Plantation  and  wild 
rublier  supplies.  XV.  Future  plantation  output.  XVI. 
Purity  and  oonstjuuy  of  plantation  rubber.  XVII. 
Kubb-t-r  lonsuniers  and  prixhuers.  XVIII.  Effect  of 
niblvr  on  other  cultivation;!.  XIX.  Laticiferous  and 
caoutchouc  jdants.  XX.  The  laticiferous  system.  XXI. 
Collecting  latex.  XXII.  Methotis  on  Eastern  plantations. 
XXIII.  Systems  and  frequency  of  tapping.  XXIV. 
Frequency  and  resjwnse.  XX\ .  Coagulation.  XXVI. 
Yields.     XXVII.    F\iture    yields    from    renewed    cortex. 


large  number  of  experiments,  the  more  important  of 
which  are  given  in  the  following  table,  where  Column  I. 
shows  the  kind  of  rubber  under  examination,  Column  11. 
the  percentage  of  sulphur  used  for  vulcanisation  (calculated 
on  the  weight  of  rubber  used),  Column  III.  the  sulphur- 
content  of  the  vulcanised  acetone-extracted  sample, 
Colunm  IV.  the  ash-content  of  this  sample.  Column  V. 
the  percentage  of  pure  caoutchouc  (by  difference),  Column 
VI.  the  percentage  of  pure  caoutchouc  from  weight  of 
nitrosate  minus  sulphur  (2-4  grms.  of  sulphur-free  nitro- 
sate  =  l  grm.  of  caoutchouc).  Column  VII.  the  coefficient 
of  vidcanisation  calculated  from  Columns  III.  and  V., 
and  Column  VIII.  the  coefficient  calculated  from  sulphur- 
content  of  nitrosate. 


IJI. 


IV. 

V. 

0-55 

92-67 

0-39 

87-55 

C-73 

98-46 

o-e.i 

88-79 

1-00 

92-74 

0-77 

88-12 

0-20 

93-53 

1-00 

88-19 

0-46 

94-00 

0-14 

88-14 

0-20 

93-17 

0-40 

86-94 

6-20 

88-51 

5-32 

86-68 

0-99 

94-85 

1-38 

88-57 

0-20 

96-62 

0-60 

93-38 

0-38 

94-64 

0-63 

88-66 

0-24 

94-91 

0-22 

91-46 

2-06 

91-57 

1-75 

87-22 

1-06 

93-96 

1-10 

90-62 

VI. 

VII. 

VIII. 

.96-06 

7-32 

6-96 

95-61 

13-77 

11-94 

95-41 

6-22 

6-10 

9S-47 

11-89 

1T57 

95-00 

6-75 

6-91 

93-61 

12  59 

11-83 

8.''v95 

6-70 

6-81 

80-68 

12-26 

12-89 

82-12 

5-89 

5-20 

87-91 

13-30 

11-73 

73-33 

712 

7-35 

76-16 

14-39 

15-13 

97  68 

6-98 

5-78 

84-46 

9-23 

12-02 

93-75 

4-39 

4-35 

89-51 

11-34 

11-86 

90-20 

3-29 

6-02 

85-68 

6-45 

9-98 

91-80 

5-26 

5-48 

87-97 

12-08 

11-07 

88-54 

5-11 

5-29 

86-16 

9-10 

10-81 

92-41 

6-95 

7-04 

89-97 

12-64 

12-73 

95-40 

5-30 

5-05 

94-84 

9-12 

9-80 

Fine  P«ni -|  j 

Fine  Pam.  1903 -J 

BoBvian  Para - 

Bolivian  Para.  1903 -| 

Mollendo.  1903 -| 

Rio  XegTO,  1903   -[ 

GaayaqQil  strips   -  i 

GamlHa  balls   -]  j 

Lom^  Diggers - 

Loanda  niggers    - 

Moiambiqae  spindles   -T 

Madaga»rar  niggers -^ 

Pcnang -j  , 


7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 

7-5 
15 


6-78 

12-06 
5-81 

10  56 
6-26 

11-10 
6-27 

10-81 
5-54 

11-72 
6-63 

12-66 
529 
8-00 
4-16 

10-05 
318 
6-02 
4-98 

10-71 
4-85 
8-32 
6-37 

11-03 
4-98 
8-28 


XXVllI.  Yields  from  young  and  old  trees.  XXIX. 
Yield  aecordinp  to  system.  XXX.  Latex  from  different 
sections.  XXXL  Labour  and  yields  on  small  and  large 
plantations. 


Athit    rubber. 


E.    Marckwald    and    F. 
Zeit.,  1907,  21,  709. 


Frank.     Gummi- 


UsiiEK  this  name  a  rubber  comes  from  the  Ivory  Coast 
(French  West  Africa)  in  balls  of  about  200  grms.,  much 
adulterated  with  pieces  of  wood  and  stones.  The  loss  on 
washing  is  about  25  per  cent.,  and  the  air-dried  sheets 
contain  : — Moisture.  0-46  r  ash,  0-89  ;  albuminoids.  0-37  ; 
acetone  extract.  8-.53  ;  and  ruV>ber  (l)y  diff.),  89-7.5  per 
cent.  The  resin  extracted  by  acetone  is  exceedingly 
soft  ;  to  this  may  be  ascribed  the  circumstance  that  the 
robber  becomes  fluid  at  HK/"  C.  The  washed  sheets  show 
a  moderate  defcne  of  toughness  and  are  greatly 
imfiroved  in  this  resjject  by  deresinification. — \V.  A.  C. 

Caoutchouc  nitrosUes  and  their  employment  for  the  analysis 
of  raw  rubbfrs  and  rvftfjergrjods.  P.  Alexander.  Gummi- 
Zeil..  1{K)7.  21,  0.53—6.56.  (See  also  this  J.,  1907, 
422.) 

Th«  p»per  deals  more  particularly  with  the  use  of  the 

"nhitwate"  method  (.\iexander  lor.  rit.)  for  the  analysis 

of  mlcanised  nibl^-r,  and  e^jir-cially  for  the  dcfrrmination 

ot  coefficimts    of    vnUanij-ation.     It   is  jKiintcd   out  that 

the  frirmula  attributed  to  the  "  nitrosate,"  C„H,2N20e, 

•till    frmfnm'    one    of    the    original    douV»le-br^ds    of    the 

"  nle.    and    that    tlicrefore    with    "  soft  " 

'  r  it  iH  quite  (tOMxible  for  the  whole  of  the 

If  to  still  Ix-  yirc-»-ent  in  the  "  nitrwate  " 

The   cfffiverxion    of    vulcani'-ed    rubber 

"•  e"   would   nef-eHsitate   the  elimination 

ni  the  combined  oulphnr,  since  the  molecule,  (joi^i^SjO-j, 

doe*  not  contam  either  of  the  oritfinal  double  linkages. 

That  the  whole  of  the  sulphur  of  vulcanisatimi   i\<x-h   jia'is 

over  into  the  "  nitrosate  "  is  shown  by  the  results  of  a 


Similarly  satisfactory  results  were  obtained  on  applying 
the  method  to  the  case  of  vulcanised  rubber  mixings 
after  extraction  with  acetone  and  alcoholic  soda  in  the 
usual  way.  Six  different  mixings  were  employed,  and  the 
agreement  between  the  coefficient  of  vulcanisation,  (1), 
as  calculated  from  the  amount  of  sulphur  in  the  extracted 
sample,  and  the  (known)  percentage  of  rubber  in  the 
mixing,  and,  (2),  as  determined  from  the  percentage  of 
sulphur  in  the  "  nitrosate,"  is  shown  in  the  following 
table  :  — 


Co-efficient  of 
vulcanisation. 

Mixing. 

Co-efflcient  of 
vulcanisation. 

Mixing. 

(1) 

(2) 

(1) 

(2) 

No.  1.... 
2.  . .  . 

4-38 
5-71 
C-54 

4-63 
5-72 
5-55 

No.  4... 
„     5... 
„     6... 

1-80 
4-13 
2-62 

2-08 
6-72 
1-74 

Details  of  the  method  of  analysis  are  given,  stress  being 
laid  upon  the  use  of  nitric  acid  of  sp.  gr.  1-4  for  the 
Y>roduction  of  the  nitrous  gases. — E.  W.  L. 

Rubber   goods ;     Determination   of   sulphur   in .     A. 

Wagner.     Gummi-Zeit.,   1907,  21,  657. 

Appreciable  quantities  of  sulphuric  acid  are  driven  off 
during  the  evaporation  of  the  excess  of  nitric  acid  after 
oxidation  in  the  Hcnriques  process  and  its  modifications. 
A  rubber  mixing  containing  28-87  per  cent,  of  total  and 
18-40  per  cent,  of  free  sulphur  was  used  for  the  purposes 
of  experiment.  When  the  evaporation  was  conducted 
by  heating  a  small  Erlenmeyer  flask  containing  the  acid 
liquid  over  a  flame  covered  with  wire  gatizc,  and  the 
vapours  absorbed  in  water  contained  in  a  receiver,  3-83  j)cr 
cent,  of  Hulyihur,  f;alculated  on  the  original  substance,  was 
found  to  have  been  driven  off.  Only  0-77  jxjr  cent. 
eHcaj)ed  when  potassium  nitrate  was  added  before  evapora- 
tion.    By   evaporating    in    a   shallow    porcelain   crucible 
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on  a  vrater-bath,  without  the  addition  of  potassium 
nitrate,  2- 12  per  cent,  of  sulphur  was  found  in  the  receiver. 
This  loss  of  sulphur  is  avoided  by  rendering  the  liquid 
alkaline  before  evaporation  in  a  nickel  crucible. — E.  W.  L. 

India-rubber  ;    Reclaimed  .     P.  Alexander.     Gummi- 

Zeit.,  1907,  21,  708—709. 

It  is  pointed  out  that  in  all  the  known  processes  of  rubber 
recovery,  heat  is  api^lied  in  one  form  or  another.  By 
this  means  the  desired  effect  of  rendering  the  material 
plastic  is  obtained,  owing,  no  doubt,  to  depolymerisation 
of  the  rubber  molecule.  Excess  of  heat  goes  further 
and  breaks  down  the  rubber  molecule,  yielding  substances 
which  do  not  polymerise  again  on  revulcanisation.  The 
property  of  rapid  vidcanisation  attributed  to  reclaimed 
rubber  is  probably  due  to  the  presence  of  litharge  in  very 
many  commercial  specimens. — W.  A.  C. 

English  Patents. 

India-rubber  goods';    Manufacture  and  repairing  of • 

T.   Gare,  New  Brighton.     Eng.  Pat.    12,454,   Mav  29, 
1906. 

Waste  vulcanised  rubber,  preferably  very  finely  ground, 
is  placed  in  moulds  and  subjected  to  a  pressure  varying 
from  half  a  ton  to  a  ton  per  square  inch.  The  mould  is 
then  locked  and  heated  at  about  400°— 420°  F.  for  a  length 
of  time  varying  from  20  minutes  to  an  hour  and  a  half 
according  to  the  size  of  the  article  and  the  thickness  of 
the  mould.  Under  this  treatment  the  rubber  waste 
becomes  plastic  and  "  thoroughly  fuses,"  and  on  sub- 
sequent cooling,  a  solid  article  is  obtained.  The  process 
may  be  applied  to  the  repairing  of  damaged  rubber  goods, 
or  to  the  re-shaping  of  vulcanised  rubber  goods,  and  also 
to  the  welding  together  of  pieces  of  vulcanised  rubber. 

— E.  AV.  L. 

Elastic     compositions '      Impts.     in .     F.     Fenton, 

Mitcham.  Eng.  Pat.  16,368,  July  20,  1906. 
The  "  elastic  composition "  consists  of  a  gelatinous, 
elastic  material,  and  is  prepared  by  heating  sulphur  with 
a  cereal  oil  or  a  mixture  of  cereal  oils,  particularly  maize 
oil.  The  oil  is  heated  until  it  appears  to  boil,  and  flowers 
of  sulphur,  in  quantity  varying  from  one-fourth  of  the 
weight  of  oil  to  an  equal  weight,  are  then  cautiously  added, 
and  the  heating  continued  for  half  an  hour. — E.  AV.  L. 

Caoutchouc  ;     Process   for   the   production   of   pure . 

A.  Foelsing,  Offenbach  on  Maine,  Germany.     Eng.  Pat 
17,775,  Aug.  7,  1906. 

See  Fr.  Pat.  368,958  of  1906  ;  this  J.,  1907,  59.— T.  F.  B. 

U>aTED  States  Patent. 

Benzine  [in  rubber  factories']  ;    Apparatus  for  recovering 

.     A.     E.     Vincent,     Paris.     U.S.     Pat.     849,645, 

April  9,  1907. 

See  Fr.  Pat.  361,603  of  1906  ;  this  J.,  1906,  996.— T.  F.  B. 

French  Patents. 

Rubber  products  ;    Composition  for  preserving  the  elasticity 

of .     E.    Granier    and    E.    L.    Froger-Delapierre. 

Fr.  Pat.  372,771,  Feb.  28,  1906. 

See  Eng.  Pat.  6183  of  1906  ;   this  J.,  1907,  59.— T.  F.  B. 

Rubber  solutions  ;•    Process  of  making  aqueous and  of 

regenerating  rubber.     P.    Alexander.       First    Addition, 
dated  Nov.  15,  1906,  to  Fr.  Pat.  358,018,  Sept.  25,  1905. 

See  U.S.  Pat.  844,077  of  1907  ;  this  J.,  1907,  423.— T.  F.  B. 

Elastic  material ;  Manufacture  of  an ,  and  its  applica- 
tions. L.  C.  G.  Lesage.  First  Addition,  dated  Nov.  17, 
1906,  to  Fr.  Pat.  359,183,  Nov.  6,  1905  (this  J,  1906, 
384). 

In  the  main  patent  a  process  was  described  for  the  pre- 
paration of  an  elastic  material  by  treating  with  compressed 
air,  a  mixture  of  a  solution  of  gelatin  in  glycerin  with 
formaldehyde,  a  solution  of  rubber  or  gutta-percha,  and 


a  vulcanising  agent.  According  to  the  present  additional' 
patent,  other  substances  are  added  to  the  mixture  in  order 
to  render  the  product  insoluble  and  imputrescible.  The 
substances  mentioned  are  tannin,  ferric  chloride,  a  mixture 
of  a  neutral  tallow  soap  and  alum,  ammonium  sulphate,, 
magnesium  sulphate,  and  sodium  hyposulphite. — A.  S. 

Elastic  material  similar  to  rubber,  and  process  for  the 
manufacture  of  the  same.  L.  Roland.  First  Addition,, 
dated  Dec.  5,  1906,  to  Fr.  Pat.  364,075,  March  13,  1906 
(this  J.,  1906,  895). 

The  elastic  material  described  in  the  main  patent  was 
prepared  by  the  action  of  chromic  acid  or  a  chromate  on 
a  mixture  of  gelatin  and  glycerin.  It  is  now  found  that 
if  a  portion  of  the  glycerin  be  replaced  by  sugar,  with  or 
without  the  addition  of  molasses,  the  resulting  product 
has  a  greater  tensile  strength.  Further,  by  heating  the- 
finished  material  for  several  hours  in  a  stove  at  100°  C., 
partial  dehydration  takes  place,  and  the  elasticity  of  the- 
product  is  improved. — A.  S. 

Plastic  masses  from  leather,  wood-meal,  cork,  wool,  hair,. 

and   cellulose  ;     Process   for   the   manufacture   of 

L.  CoUardon.      Fr.  Pat.  372,584,  Dec.  15,.  1906.     Under 
Int.  Conv.,  Dec.  16,  1905. 

The  plastic  masses  claimed  are  prepared  by  mixing  wood- 
meal,  cork,  wool,  hair,  &c.,  with  an  acid  or  iaeutral  solution; 
of  cellulose  (or  viscose),  together  with  a  certain  proportion 
of  an  adhesive  such  as  starch  or  glue.  The  elasticity  of 
the  product  may  be  modified  by  the  addition  of  acetin,. 
glycerin,  Turkey-red  oil,  or  similar  substances. — A.  S.. 


XXIV.— TANNING,  LEATHER,  GLUE,    SIZE, 

{Continued  from  page  478.) 

Tannin    solutions ;     Behaviour    of towards    some 

inorganic  colloids.     E.  Stiasny.     Der  Gerber,  1907    33 
108—109,  123—125. 

The  author  criticises  Earp's  statement  (this  J.,  1907,  330> 
that  the  precipitation  of  tannin  by  gelatin  in  verv  dilute 
solutions  is  prevented  by  small  quantities  of  chromium 
salts.  This  has  already  been  contradicted  by  Procter 
(this  J.,  1907,  330).  The  author  shows  that  the  precipi- 
tation must  be  considered  from  the  point  of  view  of  two 
colloidal  bodies  changing  from  the  soluble  to  insoluble 
condition.  He  has  studied  the  action  of  colloidal  solutions 
of  oxide  of  iron,  thorium  hydroxide,  metaphosphoiic  acid, 
and  arsenic  sulphide  on  tannin  solutions.  The  colloidal 
solutions  of  iron  and  thorium  cause  complete  precipitation, 
of  tannin  under  certain  conditions,  but  with  a  sufficient 
excess  of  the  reagent,  clear  solutions  are  obtained  which. 
are  very  sensitive  to  reagents.  Metaphosphoric  acid 
behaves  differently  ;  only  in  the  case  of  moderately 
dilute  solutions  of  certain  tannins  are  any  precipitates 
produced.  With  most  tannins  no  precipitation  takes  place 
and  the  solution  differs  from  those  obtained  with  iron 
and  thorium  in  the  greater  readiness  with  which  it  is 
precipitated  by  gelatin,  in  which  it  resembles  strongly 
basic  colloidal  chromium  solutions.  Arsenic  sulphide 
solution  gives  a  precipitate  with  nearly  all  tarming 
materials.  Gambier  and  pinewood  do  not,'  however,  give 
any  precipitates  until  a  considerable  quantity  of  the 
reagent  has  been  added.  The  prevention  of  precipitation 
is  brought  about  in  a  very  marked  degree  by  acetic  acid  ; 
thus,  in  the  case  of  oak  wood,  no  separation  of  arsenic- 
sulphide  appears  even  after  standing  for  24  hours,  although 
arsenic  sulphide  itself  is  extremely  sensitive  to  the  acid. 
A  strongly  basic  dialysed  solution  of  chromium  gave 
precipitates  or  turbidity  with  nearh^  all  tannins,  and  the 
solutions  ultimately  obtained,  showed  as  with  meta- 
phosphoric acid,  a  greatly  increased  sensitiveness  towards 
gelatin  solution,  giving  precipitates  in  a  solution  of  tannin 
incapable  of  reacting  with  gelatin  alone.  This  result 
is  entirely  opposed  to  Earp's  observations.  .Many  similar 
cases  of  protection  from  precipitation  of  colloids,  caused 
both  by  electrolytes  and  colloids,  are  known. — S.  R.  T. 
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Chrome  liqwn  :   Analyn*  of  one-bath .     E.  Stiasny. 

IVr  Oerber.  1W7.  33.  77—78.  91—92. 
The  author  siisijrosts  a  metluxi  for  the  estimation  of  acid 
in  one-bath  ohroine  liquors  which  is  based  on  the  action 
of  acids  on  an  io^lide-iinlate  mixture,  according  to  the 
equation  3H.,SO^  +  :)K1  +  KIDa  =3K.v^l>i  +  3HoO  +3Io 
To  10  c.c.  of  a  fresli  solution  of  potassium  iodide  (10  i)er 
cent.).  0-3  grm.  of  jHJtassium  icxlate  is  addeil  in  sohition, 
and  10  CO.  of  the  chrome  liquor  an>  introduced.  A  kno%ni 
quantity  of  sixlium  thiosulphate  solution  (30  c.c.)  is  added, 
the  solution  diluted  to  l.V)  c.c.  and  boiled  for  5  minutes. 
It  is  then  matle  up  to  2:>lt  c.c,  filtered,  and  to  150  cc, 
10  cc  of  .V/  10  ioiiine  solution  are  added  and  the  excess 
titrateil  with  sotlium  thiosulphate  solution.  Then,  from 
the  formula,  -3t»-.i  (10  -  j)|-0lt04S.  the  quantity  of 
arid  is  obtained,  calculated  as  grms.  "  .SO4."  in  10  c.c.  of 
the  chrome  liquor.  The  results  compare  very  favourably 
with  those  of  the  gravimetric  estimation  and  also  with 
results  obtained  bv  Alden's  and  Koi>ecky's  methods 
(this  J..  H>07.  -213).— H.  Br. 

Enhijsh  1'.\tents. 
Chrome  tanning   proct.i-i.     H.    H.    Lake.    London.     From 
I.ederf»brik    Hirschlierg    vorm.    H.    Knoch    und    Co., 
Hirschberg.  Germany.     Eng.  Pat.  1G,34S,  July  19,  1900. 
Se£  Fr.  Fat.  368.122  of  19410  ;  this  J.,  190G,  1227.— T.  F.  B. 
Chr'mie  tanning:    Process  of .     A.   C.   Heintz,  Frei- 
berg. Saxony.      Eng.  Pats.  16.443  and  16.4.j0.  July  20, 
1906.     Under  Int.  Conv.,  Sept.  13.  1905,  and  ^larch  13, 
1906. 
See  Fr  Pat  368,122  of  190G  ;  this  J..  1906,  1227.— T.  F.  B. 

Lfftther  ;    Proctss  for  acanliinting  the  granulation  of 

by  difting.  G.  Feldmann  and  W.  Feldmann,  Berlin. 
Big.  Pat.  6048,  March  13,  1907. 
Xatir.\ij.v  or  artificially  granulated  leather  is  treated, 
preferably  by  hand,  with  a  semi-solid  or  highly  viscous 
material  rich  in  fat,  in  such  a  way  that  the  raised  parts 
of  the  granulation  are  covered  or  impregnated  with  the 
material,  whilst  the  hollows  and  crevices  remain  un- 
touched by  it.  By  suljsequently  dyeing  with  a  suitable 
colour,  the  accentuation  is  produced,  the  protected  raised 
portions  remainine  of  a  lighter  shade,  or  of  another  shade 
or  colour  than  the  hollows  and  crevices. — E.  W.  L. 
Compimiion  of  matter  [Horn  substitute.].    H.  Schwarzberg, 

Berlin.     Eng.   Pat.   25,637,   Nov.    13,    1906. 
See  Fr.  Pat.  358,172  of  1905  ;  this  J.,  1906,  190.— T.  F.  B. 

United  States  Patent. 
Ltather  [coated  with  nitrricellulose],  and  process  of  making 
the.  same.     L.  Feval,  Newark,  N.J.,  A.s.signor  to  Guardian 
Tnwt  Co.,  New  York.     U.S.  Pat.  848,357,  March  26, 
1907. 
The  jirocesB  consistB  in  coating  the  leather  with  a  solution 
containing  nitrorelJuloBe  and   a  non-drying  oil,   the   pro- 
portion of  oil  being  from  3-25  to  6-0  lb.  to  each  pound  of 
nitrocellulone.     Further  coatingn  are  then  apjilicd,  these 
coatinir*  connLtting  of  a  solution  of  nitrocellulose  containing 
»  imall  nropfjrtion  of  oil.     Jjeather  thus  treated  does   not 
crack  when  Ijent.- W.  P.  S. 

French  Patent. 

Extracts  from   bark  and  fJhf  r  vegetable   infitter  ;     Process 

and  npparaluA  for  otA'iininfj  I'duble .      The   Bakau 

Co..  Lid.  Fr.  Pat.  372..->43,  IXc.  14,  1900.  Under  Int. 
Conv.,  I>c.  20.  IW)."». 

^r.r.  Kn?.  Pat.  2»l,.'..V)  of  HKC, ;  thi^  .T..  1!)07,  100.— T.  F.  B. 


XV.— MANURES,  &c. 

(Continui'l  from  jingi    478.; 
Enou-sh  I'atent. 

Mannrta  ;    PrneeJt*  for   making dm  und  arid  free, 

trithnut  m^ehaniral  hrat.     T.  .Ma^donald,  Driffield,  Yorks. 
Ping.  Pat.  I7,H7H,  Aug.  9,  UXMl. 

The  raw  mat<>ria1,  luch  an  ground  pho»4phatic  rock,  with 
or   without  the  addition   of  nitrogenous  or  ammoniacal 


refuse,  is  thoroughly  incorporated  with  sulphuric  acid  of  a 
strength  of  from  70^  to  100*^  T.,  at  a  tem]ieraturo  of  about 
120'  F.  This  temperature  is  attained  by  ilihiting  con- 
centrated acid  with  water  immediately  before  adding  the 
solution  to  the  raw  material.  The  mixture  is  then 
allowed  to  fall  into  a  pit,  where  it  is  allowed  to  dry  and 
mature,  the  heat  resulting  from  the  chemical  action 
serving  to  dry  the  whole  mass. — W.  Y.  S. 

French  Patents. 

Distillery  vinasses,  or  waste  waters  from  sugar  factories  ; 
Preparation  of  a   dry   nitrogenovs   product    [fertiliser] 

from .     A.    E.    Vasseux.     First    Addition,    dated 

Nov.  27,  1906.  to  Fr.  Pat.  330,423,  March  20,  1903  (this 
J..  1903,   l'>99). 

The  waste  liquors  from  distilleries  or  sugar  factories  aie 
treated  with  crude  basic  salts,  such  as  the  scums  occurring 
in  the  defecation  of  syrup,  &c.,  until  all  acidity  is  destroyed, 
and  are  then  concentrated  as  highly  as  possible  in  iron 
pans.  Peat- moss  or  woollen  waste  is  then  incorporated 
with  the  liquor  to  form  a  paste,  which  is  dried  in  stoves 
at  a  temperature  of  about  180°  C. — E.  S. 

Sewage ;     Treatment   of to   obtain   a   humic   sewage 

mamire.     J.  Dumont.     Fr.  Pat.  372,497,  Dec.  12,  1906. 
XVIII5.,  pag9  547. 


XVI.— SUGAR,   STARCH,    GUM,    &c. 

(Continued  from  page  479.) 

Diffusion  water  ;    Loss  of  pulp  in .      H.   Claassen. 

Z.  Zuckerind.  Bohm.,  1907,  31,  462—463. 

In  their  study  of  the  Hyross-Rak  press  diffusion  i^rocess, 
Andrlik,  Stanek,  and  Urban  calculate  that  there  must  be 
a  loss  of  17*5  to  20  per  cent,  of  pulp  in  the  ordinary 
diffusion  process  (see  also  this  J.,  1907,  215).  The 
author  shows  that  this  calculation  is  erroneous,  for  if 
allowance  be  made  for  the  sugar  and  non-sugar  left  in 
the  pressed  pulp,  the  usual  65-6  per  cent,  containing 
8  per  cent,  of  solids  is  obtained,  instead  of  82-5  per  cent, 
calculated  by  them.  He  also  deprecates  such  calculations, 
based  on  uncertain  data,  when  direct  determinations 
can  be  made.  At  most  1  to  3  per  cent,  of  pulp  passing 
away  in  the  waste  and  press  waters  is  retained  by  a  fine 
sieve.  When  greater  pressure  is  resorted  to,  a  pulp 
catcher  is  indispensable. — L.  J.  de  W. 

Sucrose   in   osmose   water ;     Determination   of .-.     K. 

Andrlik  and  V.   Stanek.     Z.  Zuckerind.  Bohm.,   1907, 

31,  417—440. 
The  determination  of  sucrose  in  low  sugar  products  by 
the  method  of  inversion  can  only  be  exact  when  made 
w'ith  solutions  of  equal  acidity  before  and  after  inversion, 
the  influence  of  optically  active  amino-acids  being  thereby 
eliminated.  As  the  hydrochloric  acid  used,  quickly  inverts 
the  sugar  in  solution,  betaine  or  urea  is  added  as  a 
retarding  agent.  If  the  polarisation  is  made  within 
10  minutes  of  the  acidification,  the  alteration  in  rotation 
due  to  inversion  is  too  small  in  amount  to  affect  the  result. 
The  following  method  is  therefore  ])ro|)osed  :  Twice  the 
normal  weight  of  molasses  or  osmose  water  is  washed  with 
water  into  a  200  c.c.  flask,  20  c.c.  each  of  lead  nitrate  and 
sodium  hydroxide  solutiorLs  are  added,  of  the  prescribed 
strength  for  the  clarifying  agent  of  Herles  (this  J., 
1897,  07),  and  the  solution  filtered.  Two  portions  of, 
50  c.c.  each,  of  the  clear  filtrate  are  measured  into  100  c.c. 
flasks,  one  for  jmlarisation  direct,  the  other  for  inversion. 
For  the  polarisation  in  hydrochloric  acid  solution,  Ixstainc, 
or  Ifctter  still,  urea,  must  Ix;  added.  For  molasses,  5  grms. 
of  urea  arc  dissolved  in  0-5  c.c.  of  hydrochloric  acid  (sp.  gr. 
1'19)  in  a  .50  c.c.  flask,  the  solution  diluted  with  water  to 
49  c.c,  and  j)Oured  into  the  50  c.c.  of  clarified  filtrate,  which 
is  then  made  up  to  KK)  c.c.  with  water,  quickly  filtered 
through  a  dry  filter,  the  first  jmrtion  of  the  filtrate  being 
rejected,  and  polarised.  Not  inon;  than  7  to  10  minutes 
shotdfl  ela|)s«!  between  the  mixing  of  the  sugar  and  acid 
solutions  and  reading  off.  For  osmose  water,  5  grms.  of 
urea  in  7*5  c.c.  of  hydrochloric  acid  arc  used.  Molasses 
requires  1-4  to  1-5  c.c.  of  hydrochloric  acid  to  neutralise 
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the  ash  of  the  half-normal  weight,  and  osmose  water 
2-5  c.c,  hence  the  amounts  used,  5  +  l-5  =  6-5,  and 
5  +  2'5  =  7'5  CO.,  respectively.  The  second  portion  of 
50  c.c.  of  clarified  filtrate  is  acidified  with  a  like  portion  of 
hydrochloric  acid,  25  c.c.  of  water  added,  and  Herzfeld's 
method  of  inversion  followed.  From  the  polarisa- 
tions before  and  after  inversion  the  sucrose  is  calculated 

bv     the     formula     of     Herles  :    S  =  ^^^^  ^F  ~^L     The 

143'0  -  0-ot 

sucrose  found  is  0*9  to  2-0  per  cent,  higher  for  mola-sses, 

and  1*6  to  3-2  per  cent,  higher  for  osmose  water  than  by 

the   Clerget   inversion   method,    but   is   lower   than   that 

given   by  the   gravimetric   determination   from  reducing 

sugars,  the  latter  probably  showing  more  sucrose  than  is 

really  present,  since  reducing  sugars  are  produced  not  only 

from  sucrose  and  raffinose,  but  from  the  products  formed 

by  the  action  of  heat  on  sugar,  and  especially  from  the 

so-called  optically-inactive  sugar.     The  acid  polarisation 

before  and  after  inversion  appears  to  give  results  most 

nearly  approaching  the  truth. — L.  J.  de  W. 

Glucose  [dextrose]  :    its  phenylhydrazone  and  oxime.      R. 

Behrend.     Annalen,   1907,  353,   106—122  (see  this  J., 

1904,  388). 
ji-Glucose. — The  author  obtained  /i-glucose  by  dissolving 
a-glucose  in  boiling  pyridine,  boiling  the  solution  for  ten 
minutes,  then  subjecting  it  to  prolonged  agitation,  and 
finally  allowing  it  to  stand.  The  crystals  which  separated 
had  a  strong  odour  of  pyridine,  in  spite  of  the  fact  that 
they  were  washed  with  alcohol  and  ether  ;  on  exposure 
to  air,  the  crystals  lost  weight  considerably,  and  the 
pyridine  odour  disappeared  ;  it  may  be  that  /3-glucose 
yields  an  unstable  pyridine  compound  on  crystallisation 
from  this  solvent.  j8-Glucose  was  found  to  melt  at 
148° — 150°  C.  ;  a  partial  conversion  into  the  a-isomeride 
occurs  when  /3-glucose  is  melted.  Two  samples  of 
jS-glucose  obtained  by  crystallisation  from  pyridine  were 
found  to  have  initial  (by  extrapolation)  rotations  of 
[«]d  =  -f  20-7°  and  4-  20-9°  respectively.  By  treating 
/3-glucose  with  acetic  anhydride  in  presence  of  pyridine 
in  the  cold,  the  author  obtained  the  corresponding 
/3-pcntacetate  (m.  pt.  130°— 131°  C). 

Glucose  phenylhydrazone. — By  treating  3  grms.  of 
ordinary  solid  (i.e.,  a-  )  glucose  with  6  grms.  of  phenyl- 
hydrazine,  afterwards  adding  20  c.c.  of  absolute  alcohol, 
and  then  agitating  the  mixture,  the  author  obtained 
the  /3-hydrazone  in  the  form  of  needles.  This  sub- 
stance, when  heated,  was  found  to  sinter  slightlv  at 
about  100°— 103°  C,  and  to  melt  at  106°— 107°  C.  'The 
same  isomeride  was  obtained  by  dissolving  the  glucose 
(3  grms.)  in  half  its  weight  of  boiling  water,  and  after 
cooling  the  solution,  adding  an  alcoholic  solution  of 
phenylhydrazine  (6  grms.).  The  a-hydrazone  was 
obtained  by  treating  3  grms.  of  ordinary,  solid  glucose 
with  a  mixture  of  3  grms.  of  phenylhydrazine,  25  c.c. 
of  absolute  alcohol,  and  2  grms.  of  glacial  acetic  acid, 
the  mixture  being  agitated  ;  the  compound  separated 
in  thin  plates.  The  «-isomeride  was  also  obtained  by 
dissolving  3  grms.  of  glucose  in  half  its  weight  of  boiling 
water,  cooling  the  sohition,  and  adding  an  alcoholic  solution 
of  3  grms.  of  phenylhydrazine.  In  about  5  per  cent, 
solution  the  initial  rotations  of  the  a-  and  /3-hydrazones 
were  approximately  [a]D  =  -  70°  and  -  2°  respectively  ; 
the  constant  end-rotation  was  the  same  for  both  solutions, 
viz.,  about  -  50°  ;  this  laevorotation  was  found  to  increase 
with  diminution  of  temperature.  Acetic  acid  was  found 
to  accelerate  the  formation  of  the  equilibrium  mixture 
in  alcoholic  solutions  of  the  two  isomerides.  The  relation 
of  the  two  hydrazones  to  a-  and  /3-glucose  is  not  yet 
clear. 

Acetates  of  glucosoxime. — The  hexacetate  was  obtained 
by  digesting  glucosoxime  with  pyridine  and  acetic  anhy- 
dride in  the  cold  ;  the  compound,  purified  by  recr3'stal- 
lisation  from  dilute  alcohol,  melts  at  110°— 111°  C.  By 
dissolving  glucosoxime  in  hot  water,  evaporating  the 
solution  to  a  syrup  at  45° — 50°  C.  under  reduced  pressure, 
and  acetylathig  the  syrup  with  acetic  anhydride  in 
presence  of  pyridine,  the  deca-acetate  of  a  product  of 
condensation  of  2  mols.  of  glucosoxime  was  obtained  : — 
2C6H13NO6  -  H20  =  C,2H,4X20„. 

CiaHaiNgOn  +  IOCH3COOH  =  C'asH^^NaOai  +  IOH2O. 


The  condensation  between  a  molecule  of  the  oxime  and 
an  isomeride  is  probably  effected.  By  acetylating  glucos- 
oxime with  acetic  anhydride  in  presence  of  pyridine,  on 
the  water-bath,  pentacetylgluconic  nitrile  was  obtained 
together  with  the  above-mentioned  acetates. — L.  E. 

Basic  lead  acetate  ;    Influence  of on  the  rotation  of 

sucrose  in  water  solution.     F.   Bates  and  J.  C.  Blake. 
J.  Amer.  Chem.  Soc.  1907,  29,  286—293. 

Carefcx  comparative  experiments  as  to  the  effect  of 
basic  lead  acetate  solution  on  the  optical  rotation  of 
sucrose  were  carried  out,  using  a  modified  Josef  and  Jan 
Fric  double  quartz  wedge  compensation  saccharimeter 
of  such  sensitiveness  that  a  difference  in  rotation  of  0-02° 
Ventzke  could  be  detected  with  certainty.  The  results 
obtained,  show  that  basic  lead  acetate  first  causes  a. 
lowering  of  the  polariscopic  reading  of  the  dissolved  sugar 
amounting  to  more  than  0*1°  Ventzke  for  normal  concen- 
tration, and  that  further  addition  of  the  same  reagent 
causes  a  continuous  rise  in  the  polarisation  up  to  the 
limit  investigated.  The  numerical  results  are  shown  ia 
the  following  table  :  — 


Difference  in 

Difference  in 

Basic  lead 

polarisation 

Basic  lead 

polarisation 

acetate  added. 

readings. 

acetate  added. 

readings. 

c.c. 

"Ventzke. 

c.c. 

"Ventzke. 

0-5 

-0-09 

10-0 

-I-0-19 

1-0 

-0-13 

12-0 

-t-0-29 

1-5 

-0-10 

15-0 

+  0-29 

2-0 

-0-13 

18-0 

-t-0-45 

2-5 

-0-06 

20-0 

+  0-45 

3-0 

-0-08 

25-0 

-(-0-58 

4-0 

-0-06 

30-0 

-1-0-62 

5-0 

-  0-03 

35-0 

-I-0-77 

6-0 

0-00 

40-0 

+  0-77 

7-0 

-t-0-05 

63-0 

-I-0-95 

8-0 

-hO-09 

~ 

The  effect  of  basic  lead  acetate  appears  to  be  due  to  the 
formation  of  soluble  lea^l  saccharates  having  rotatory 
powers  different  from  that  of  sucrose. — A.  S. 

Sugars   in   honey  ';     Polarimetric   determination   of . 

P.  Lehmann  and  H.  Stadlinger.     XXIII.,  page  555. 

Engush  Patent. 

Molasses  and  7nolasses  foodstuffs  ;  Process  for  drying . 

L.  Tokanvi,  R.  T.  S.  de  Tornvav.  and  S.  Weiser.     Eng. 
Pat.  9416,  April  21,  1906.     XVIIIJ.,  page  546. 

French  Patents. 

Water  ;   Heating for  diffusion  batteries.     L.  Lemoine. 

Fr.  Pat.  372,315,  Dec.  8,  1906. 

The  apparatus  consists  of  a  primary  and  secondary 
barometric  condenser,  and  is  suitable  for  use  in  cases 
where  the  supply  of  condenser  water  is  limited.  The 
water  supplied  to  the  primary  condenser  (which  is  fed 
with  the  waste  vapours  from  a  steam  conduit)  is  cooled 
after  it  has  passed  through  the  condenser  and  used  again. 
The  water  supplied  to  the  secondary  condenser  passes 
with  the  condensed  steam  to  the  diffusion- battery  direct; 
its  amount  is  regulated  according  to  requirements.  The 
secondary  condenser  is  supplied  with  steam  by  means  of 
a  branch  pipe  leading  from  the  steam  conduit.  Non- 
condensable  vapours  are  withdrawii  from  the  apparatus 
by  an  air-pump  common  to  both  condensers.  With  this 
apparatus,  a  supply  of  relatively  pure  water  for  diffusion 
is  insured,  since  the  water  only  passes  through  the 
secondary  condenser  once. — L.  E. 

Sugar  manufacture  ;    Purification  of  raw  juice  in . 

M.  Kowalski.  Fr.  Pat.  372,770,  Dec.  20,  1906. 
Improvements  in  the  process  of  treating  beetroot  juice 
with  lime  and  carbon  dioxide  are  claimed.  A  sample  of 
the  juice  which  has  been  subjected  to  the  preliminary 
cold  treatment  with  lime  is  filtered  through  filter  pajxjr  ; 
if  the  liquor  filters  readily  and  yields  a  clear  filtrate,  the 
requisite  quantity  of  lime  has  been  added  ;    if  the  liquor 
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filters  slowly,  or  yield?  a  turbid  filtrate,  insufficient  lime 
has  been  atldetl  :  if  the  tiltrate  Ls  decidedly  yellow,  too 
much  lime  has  Uvn  added.  To  determine  the  qtiantity 
of  lime  necessary  for  the  hot  defecation,  a  known  quantity 
of  lime  water,  in  excess,  is  added  to  a  sample  of  the  juice  ; 
the  liquor  Ls  then  heated  to  SO— tH)"  C.  filtered,  and 
■cooled,  the  excess  of  lime  being  determined  by  titration 
(the  amount  of  lime  required  for  the  cold  defecation  may 
•Iso  be  determined  by  titration).  The  juice  is  then 
treated  with  an  excess  of  lime  sufficient  to  protluce  an 
-alkalinity  of  l)-2.  The  carbonatation  is  controlled  by 
treating  samples  of  the  juice  with  lead  acetate ;  the 
absence  of  a  precipitate  indicates  that  the  carbonatation 
has  been  carried  far  enough  :  if  the  carbonatation  has 
been  either  insufficient  or  excessive,  a  precipitate  is 
Jormed. — L.  R 

Distiil^rt/  vinasses  or  uasie   ira/pr.<  from  sugar  factories  ^ 
Prtparation    of    a    dry    nitrogtnou.^    product    [fertiliser] 

from    .     A.    E.    Va.«seux.     First    Addition,    dated 

Nov.  27.   1906.  to  Fr.  Pat.  330.423.  March  20,   1903. 
XV.,  page  540. 

J'otaiwum    carbonate    of    high    percentage ;     Process    for 

obtaining from  beet-root  salts.     E.  Bauer.     Fr.  Pat. 

372.415.  Dec.  11.  1906.     Vll..  page  527. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Continued  from  page  480.) 

JJalt  ;    The  "  f^iitker  "  test  in  the  evaluation  of .     P. 

Bauer.     Woch.  f.  Brau.,  1907,  24,  177—181. 


The    poMibilitie*    of    the    "  Hinker "    test    for    the    rapid 

d<"t*rmfniition  of  the  decree  of  modification  of  malt  have 

"  .Tij««-d,  but  thit  U'ftt  ban  sufTerr-d  from  the 

hf  re^tdt."*  obfainffl  by  di^Terent  observers 

- -■    ..■  .    .       i.  ordant.  and  high  or  low  valuen  fonid  be 

obtainefl  at  will  a^cordintr  to  th*-  manner  of  stirring.     .\ 

ma/^hine  han  now  U-en  devi.<wd   by  Haase  by  which  this 

t«t  can  1«  rarrierj  out  with  'ertainty.  and  whif>h  yields 

r^valt*  in  perfect  ai^cordan'o  with    th*mH  obtained  bv  the 

1.1  optiral  t4?»t  for  translu'  t-ncy.     This  ajijiaVatus 

.  ron^i.'din  of   a  fnnn>-l-«ha|K-d  venxej,  r,  iirovided 

rrer,  d,  of  ft^iciai  form.     .An  f)sri||ating  rotarv 

imfiarted  to  thia  «tirrer  b\    mean"  of  the  f,on- 

'1.  /,  the  r-rank.  k,  and  the  faot  and  loose  jjidlevs, 

o  ajiii  If.     The  »pee»l  of  the  utirrrr  :«  of  the  ntni'>st  imjKir- 

tanre.  and  th*-  frank-«h«ft  iih.fuid  make  22.> — 23<»  revolu- 

AioDii  fiT  mmute.     The  ve*<tel  w  filled  with  a  .">  [ler  cent. 


(by  volume)  solution  of  methyl  alcohol  up  to  the  top 
edge  of  the  stirrer.  500  corns  are  then  put  in,  and  the 
stirrer  is  set  in  motion  at  once.  After  half  a  minute,  the 
stirrer  is  stopixnl,  the  liquid  is  allowed  to  remain  at  rest 
for  another  half-minute,  and  the  sijiker  conis  are  then 
drawn  ofi  through  the  tap,  6,  in  the  stem  of  the  fuimel. 
A  high  i)ercontage  of  sinkers  not  only  indicates  a  steely 
malt.  b»it  corresponds  witii  a  high  bushel-weight,  small 
percentage  of  Hour  in  the  grinding  and  sifting  test,  low 
yield  of  extract,  and  high  content  of  soluble  albumin. 
The  test  is  said  to  enable  any  irregularity  in  the  malting 
process,  e.g.,  excessive  temperatures  in  the  couches  or  too 
rapid  rise  of  temperature  in  kilning,  to  be  detected  in  a  few 
minutes.  The  machine  is  also  said  to  enable  any  sample  of 
malt  to  be  split  up  into  two  constituents  :  swimmers  and 
sinkers,  which  arc  different  incouipositiou  and  constitution, 
and  which  can  then  be  studied  separately  for  the  eluci- 
dation of  the  causes  of  these  differences. — J.  F.  B. 

Yeast  •    Glycogen,  and  some  observations  on  the  sporulation 

of .     ¥.   G.    Kohl.     Ber.   deut.    botan.   Gesellsch., 

1907  ;  Woch.  f.  Brau.,  1907,  24,  20G— 207. 
The  author  holds  that  glycogen  plays  the  part  of  a 
regulator  of  the  sugar  supply  to  the  fermenting  cell.  It 
is  adapted  for  this  purpose  because  it  is  non-diffusible. 
It  appears  to  be  not  exclusively  a  reserve  material,  but 
rather  to  play  an  important  part  as  an  intermediate 
stage  in  the  process  of  alcohol  production,  the  hexoses 
not  being  fermented  directly,  but  being  first  converted 
into  glycogen.  Added  glycogen,  being  non-diffusible,  is 
not  fermented  by  yeast,  but  yeast  cell-juice  ferments  it 
readily.  This  juice  not  only  breaks  down  glycogen,  but, 
by  reversion,  will  also  synthesise  it  from  dextrose  or 
laivulose.  The  author  has  observed  that  in  the  same 
yeast-cell  some  vacuoles  remain  free  from  glycogen, 
whilst  others  are  filled  with  it.  The  "  albumin-crystal- 
loids "  can  be  observed  in  the  cytoplasm  by  staining  a 
glycogen- vacuole  faintly  with  iodine  ;  they  then  appear 
as  white  specks  on  a  brown  ground.  The  author  thinks 
that  the  spores,  before  the  membrane  is  formed,  are 
surrounded  by  a  large  number  of  refractive  granules 
(albumin-crystalloids)  which  diminLsh  and  disappear  as 
the  membrane  grows.  The  fat-content  of  the  mother- 
cell  is  generally  very  high  before  sporulation  ;  during  the 
process  a  little  fat  appears  in  the  young  spores  ;  the 
glycogen  disappears  during  the  process  of  sporulation. 
XVhen  the  cell  is  treated  with  Soudan  III.  and  Loffier's 
Methylene  Blue,  the  fat  is  stained  orange-red  and  the 
albumin-crystalloids,  violet.  During  the  formation  of  the 
spores  the  fat  spreads  as  a  layer  enclosing  the  young 
spores  ;  later,  the  fat  returns  to  the  spaces  between  the 
spores.  Spores  vary  greatly  in  their  affinity  for  stains  ; 
in  ripe  spores  the  membrane  generally  stains  faintly,  and 
the  nucleus  and  crystalloids  of  the  cytoplasm  strongly. 
In  order  to  study  the  nucleus  during  sporulation  it  is 
necessary  to  purify  the  cell  from  fatty  substances  by 
means  of  chloroform  before  staining.  The  division  of  the 
nucleus  during  sporulation  takes  place  directly,  as  in 
budding.  When  three  spores  are  formed,  one  sub-nucleus 
is  larger  than  the  other,  and  subsequently  splits  into  two 
others.  When  two  spores  are  formed,  each  sub-nucleus 
is  of  equal  size,  as  also  where  four  spores  are  formed,  but 
in  this  case  each  sub-nucleus  divides  again.  Thus  with 
two  spores  both  are  of  equal  age,  with  three  spores  one 
is  older  than  tiie  others,  and  with  four  spores  two  are 
older.— J.  F.  B. 

Yeasts  ;    Influence  of  oxalic  acid  on  brewery  and  pressed 

.     S.   I.ebedeff.     Woch.  f.  Brau.,   1907,  24,  182— 

184,  and  197—199. 

!  Ox.vLir  acid  in  very  small  quantities  (up  to  0-05  per  cent.) 
I  acts  as  a  stimulant  towards  yeast  in  wort ;  in  larger  quan- 
I  tities  it  crii)ples  the  zymase  of  the  yeast  and  ttie  rej)ro- 
i  ductive  power.  In  presence  of  0-4 — 0-5  ])er  cent,  of 
j  oxalic  acid,  all  the  yeast  cells  are  killed  in  two  hours. 
'    In  sugar  solutions  oxalic  acid  has  an  injurious  action  on 

the  yeast  at  concentrations  from  O-OOl  jjer  cent,  upwards, 
[  and  at  a  concentration  of  0-1 — 0-2  j)er  cent,  all  the  yeast 
I    cells  are  killed.     Combined  oxalic  acid  (calcium  oxalate) 

is    injurious   to   fermenting  yeast  at  a  concentration  of 
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0-25  per  cent.,  but  its  action  is  much  weaker  tlian  that 
of  free  oxalic  acid.  Gj'psum  and  asparagine  diminish 
the  injurious  action  of  oxalic  acid  ;  they  both  increase  the 
vitality  and  power  of  setting  up  fermentation  far  more 
than  the  ultimate  fermentative  effect  of  the  yeast.  Oxalic 
acid  up  to  a  concentration  of  0-03  per  cent,  has  no  effect 
on  the  zymase  in  Buclmcr's  yeast  cell-juice,  but  at  a  con- 
centration of  0'04 — 0-05  it  entirely  destroys  the  zymase. 

— J.  F.  B. 

Yeast ;  Action  of  very  dilute  solutions  of  various  sub- 
stances  on   in   presence   or   absence     of     nutrient 

material.     T.    Bokomy.     Zentr.    Bakt.,    1907,    18,    II., 
173;    Z.  ges.  Brauw.,' 1907,  30,  234—235. 

When  dissolved  in  pure  water  in  the  proportion  of 
1  :  100,000,  mercuric  chloride  does  not  act  as  a  poison 
towards  yeast,  but  in  the  presence  of  0*2  per  cent,  of 
peptone,  2  per  cent,  of  cane  sugar,  and  0-1  per  cent,  of 
nutrient  salts,  1  part  of  mercuric  chloride  in  200,000 
is  poisonous.  In  presence  of  peptone,  yeast  is  poisoned 
by  0-0025  per  cent,  of  formaldehyde,  but  not  by  0-001  per 
cent.  In  absence  of  peptone,  the  reproduction  of  yeast 
is  prevented  by  0-01  per  cent,  of  the  aldehyde,  but  not 
by  0-005  per  cent.  The  poisonous  properties  of  both 
mercuric  chloride  and  formaldehyde  are  hence  increased 
by  the  presence  of  nutrient  material.  The  author  is  of 
the  opinion  that,  by  the  nutritive  activity  of  yeast,  the 
albumin  of  the  protoplasm  assumes  a  transitory,  more 
labile  condition,  and  thus  becomes  susceptible  to  poisonous 
substances  in  dilutions  which  would  otherwise  be  in- 
effective. It  may  be,  however,  that  the  poison  combines 
with  the  jjeptone  and,  when  the  latter  is  rapidly  absorbed 
by  the  yeast,  is  set  free  within  the  cells  in  harmful  quan- 
tities. The  nature  both  of  the  food  material  and  of  the 
poison  are  found  to  have  some  influence  on  this  action. 
Moulds  assimilate  even  in  presence  of  20  per  cent,  of 
alcohol,  while  0-01  per  cent,  of  sulphuric  or  phosphoric 
acid  favours  the  absorption  of  nutrient  substances  by 
yeast.  On  the  other  hand,  0-01  per  cent,  of  hydrofluoric 
acid  or  0-1  per  cent,  of  caffeine  prevents  yeast  from 
assimilating  the  best  food  materials,  and  rapidly  proves 
fatal  to  it.— T.  H.  P. 

Enzymes.  W.  Schneidewind,  D.  Meyer,  and  F.  Miinter. 
Arb.  d.  agrik.-chem.  Versuchsanstalt  Halle  a.S.,  1906, 
2,  67  ;   Z.  ges.  Brauw.,  1907,  30,  235. 

Alcohol  and  ether  have  a  marked  injurious  effect  on  the 
action  of  diastase.  Freshly- prepared  diastase  solutions 
exhibit  a  far  more  vigorous  action  than  the  precipitated 
enzyme,  no  matter  whether  the  latter  is  rich  or  poor  in 
nitrogen.  Hence  it  appears  quite  impossible,  by  chemical 
precipitants,  to  obtain  enzyme  preparations  from  the 
action  of  which  conclusions  can  be  drawn  regarding  the 
composition  of  the  enzyme.  Albumins,  peptones,  and 
asparagine  have  a  favourable  influence  on  the  activity  of 
enzymes.  In  very  small  quantities  (Q-OOl  per  cent.), 
weak  acids  such  as  acetic  and  citric  acids  accelerate  the 
action  of  diastase,  but  the  presence  of  0-01  per  cent,  of 
one  of  these  acids  has  a  marked  deleterious  effect.  Th«s 
presence  of  alkali  chloride  increases  in  a  high  degree  the 
activity  of  diastase,  and  to  this  action  the  beneficial  effect 
of  these  salts,  especially  of  sodium  chloride,  on  the  growth 
of  plants  is  partly  attributable.  The  monophospliates 
and  aluminium  phosphate  also  augment  the  activity  of 
enzymes,  but  1 — 2  percent,  of  monocalcium  or  aluminium 
phosphate  destroy  all  enzyme  action. — T.  H.  P. 

Steeping  and  brewing  uater.     H.  Sevffert.     Z.  ges.  Brauw., 
1907,  30,   199— 202,' 214— 217. 

The  composition  of  the  water  comes  into  play  at  two 
stages,  viz.,  the  steeping  of  the  barley  and  the  brewing 
of  the  malt.  In  the  steep,  the  tannin  may  be  fixed  in  the 
form  of  its  insoluble  calcium  compound  ;  the  bitter  principle 
of  the  barley  husk,  which  is  practically  insoluble  in  pure 
water,  is  readily  soluble  in  waters  containing  carbonates. 
The  extraction  of  this  principle  is,  therefore,  complete  in 
the  case  of  hard  Munich  water,  but  incomplete  in  the 
case  of  soft  Pilsen  water,  and  the  flavour  of  the  malt  is 
influenced  accordingly.  During  drying  and  kilning  the 
"water  in  the  grain  is  evaporated,  and  the  salts  are  concen- 
trated.    The  presence  of  alkali  carbonates  in  the  water 


may  exert  a  very  dangerous  influence  at  this  stage,  owing 
to  the  high  temperature  ;  the  colour  may  be  darkened 
and  the  enzymes  crippled.  The  bicarbonates  of  calcium 
and  magnesium  are  not  harmful  ;  the  latter  especially  can 
play  a  useful  part.  Munich  water  owes  much  of  its 
special  character  to  its  richness  in  magnesium  carbonate, 
which  in  its  basic  form  possesses  all  the  advantages  of 
the  soluble  alkalis  without  their  disadvantages.  It 
extracts  the  bitter  principle  from  barley,  giving  a  sweet 
flavour  to  the  malt  ;  on  the  kiln  it  imparts  a  dark  colour 
and  a  malty  aroma.  In  the  case  of  the  brewing  water  the 
reactions  which  take  place  on  boiling  are  hishly  complex  ; 
the  salts  in  the  water  influence  the  extraction,  the  pre- 
cipitation, and  the  flavoua:  of  the  beer  ;  they  have  a  special 
influence  on  the  extraction  of  the  hops.  Calcium  bicar- 
bonate, when  present  in  the  brewing  water,  is  entirely 
removed,  in  combination  with  organic  matters,  during 
brewing  and  fermentation.  Some  breweries,  with  waters 
rich  in  earthy  carbonates,  can  prepare  even  jiale  beers 
from  barleys  very  rich  in  protein,  whilst  other  breweries, 
with  waters  poor  in  carbonates,  are  unable  to  work  such 
barleys.  The  author  describes  his  ex^wrience  in  the 
manufacture  of  imitation  English  beers,  which  shows  that 
the  character  of  these  beers  depends  not  only  on  the 
organisms  of  primary  and  secondary  fermentation,  but 
also  on  the  water.  He  found  that  it  was  necessary  to 
prepare  artificially  London  water  for  porters  and  Burton 
water  for  bitter  ales.  Moreover,  until  the  water  was  thus 
adjusted,  the  English  character  of  the  beers  was  not  quite 
right,  nor  could  the  secondary  yeasts,  necessary  for  the 
aroma,  be  cultivated  for  any  great  length  of  time.  The 
three  main  types  of  German  malt  are  fundamentally 
determined  by  the  composition  of  the  steep  water.  Pilsen 
malt  requires  a  very  soft  water,  with  total  residue  not 
exceeding  20  per  100,000,  with  little  bicarbonate,  and 
very  little  gypsum.  The  Munich  type  requires  a  fairly 
hard  water,  with  a  residue  from  35  to  85  per  100,000, 
rich  in  calcium  and  magnesium  bicarbonates,  but  poor 
in  sulphates.  The  Dortmund  type  requires  a  hard  water 
in  which  gypsum  strongly  predominates,  with  moderate 
quantities  of  bicarbonates,  and  fairly  rich  in  sodium 
chloride.  Unless  these  conditions  as  regards  water  are 
fulfilled,  it  is  impossible  to  prepare  malts  true  to  type 
and  full  of  "  character  "  by  manipulation  of  the  grain 
alone.  The  brewing  water  does  not  exert  so  powerful  an 
influence  on  the  type  of  the  beer  as  the  steeping  water. 
The  quality  of  the  barley  and  hops  has  very  little  con- 
nection with  the  type  or  "  character  "  of  the  beer,  though, 
of  course,  it  determines  its  quality.  Type  or  "  character  " 
is  best  judged  after  the  beer  has  remained  in  a  glass  for  a 
few  hours  in  a  warm  room. — J.  F.  B. 

Ropiness  of  Berlin  "  Weissbier."     F.  Schonfeld.     Jahrb. 

Versuchs-  u.  Lehranstalt  f.  Brau..  Berlin,  1906,  9,  415  ; 

Z.  ges.  Brauw.,  1907,  30,  250—251.     (See  also  this  J., 

1906,  771.) 
True  ropiness  of  "  Weissbier  "  is  caused  by  Pediococci,  f 
which  are  almost  always  present,  but  which,  in  many 
cases,  give  rise  to  acids  of  a  pleasant  flavour.  The  capacity 
of  the  ropy  Pediococci  to  produce  ropiness.,  and  also  the 
appearance  of  the  mucilaginous  deposit,  vary  considerably 
with  the  different  organisms.  In  general,  the  latter  grow 
very  rapidly,  but  here,  too,  differences  occur.  Neither 
the  ccnversiou  of  a  non-ropy  Pediococcus  into  a  ropy  one, 
nor  the  reverse  change,  has  been  observed.  Beer 
Pediococci,  which  produce  the  so-called  sarcina  odour  in 
lager  l^eer,  yield  only  small  proportions  of  acid,  but  ropy 
Pediococci  generally  give  rise  to  more  than  0-6  per  cent, 
of  acid,  calculated  as  lactic  acid.  These  ropy  organisms 
produce  a  pleasant,  vinous  bouquet,  and  there  is  no  finer 
"  Weissbier "  than  one  from  which  the  mucilage  has 
separated.  Two  varieties  of  these  organisms  have  been 
characterised,  namely,  Pediococcus  riscosiis  major  and 
Pediococcus  viscosus  minor,  the  former  producing  a  greater 
degree  of  ropiness  than  the  latter.  A  possible  third  variety 
exists  to  which  the  name  Pediococcus  viscosus  varinns  is 
given,  and  which  readily  loses  its  power  of  yielding 
mucilage.  To  one  of  the  Pediococcus  forms  which  does  not 
produce  ropiness,  but  confers  a  pleasant  vinous  taste 
on  the  beer,  the  author  gives  the  name  Pediococcus 
acidulcfaciens,    whilst    another,    which    gives    rise    to    an 
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unpleasant,  honey-like  smell,  is  termed  Pediococcus 
CHloriji  intli.*iiuilu<.  The  pnxiui'tiou  of  lU'id  aiul  boviquet 
in  "WeissbJer"  may  be  favoured  by  siuh  I'tdiorocci,  if 
they  ix-cur  in  relatively  large  proportion  along  with  the 
rod  bavteria,  and  if  sufl-.iient  time  be  allowed  for  them  to 
gixe  rise  to  pleasant  tii.<tinj;.  tlavouring  sub.^tances.  The 
same  may  be  said  of  maturation  in  bottle,  but  here  it  is 
of  im|K>rtanee  that  the  organisms  should  settle  with,  the 
\-east  oeiLs  and  not  nmder  the  l>eer  turbid.  One  of  the 
\)est  preventatives  of  rojimess  is  hutic  acid  or  lactic  aeid 
bacteria.  The  resistance  of  "  Weissbicr  "  to  the  action 
of  ropy  organisms  may  also  be  heightened  by  heavy 
hopping  or  oy  vigorous  acidification  during  the  primary 
fermentation. — T.  H.  P. 

Carbon   bUtulphute  :     Use  of in   the  (kicrminaiion   of 

Mtlicylic  (Kirf  in  inii^.    W.  I^  Dubois.    XXIII..  jmge  555. 

Spirit  :    Import*  of  ^Jnin into  the   United  Kingdom. 

Oa  and  Col.  Trades  J..  May  4,  1907.     [T.R.] 

The  Chancellor  of  the  Exchequer  has  sujiplied  the  follow- 
ing statement  of  the  quantities  of  "plain  "  spirit  imported 
into  the  United  Kingdom  during  the  last  seven  years, 
and  the  quantities  on  which  duty  has  been  paid  in  each  of 
tho6«  vears  :  — 


14th  ultimo,  I  am  directed  by  the  Board  of  Inland  Revenue 
to  inform  you  that,  whilst  they  must  reserve  to  them- 
selves tlie  right  to  insist  in  every  case  in  which  it  shoxdd 
appear  to  them  to  be  necessary  to  do  so  in  the  int?rests 
of  the  Uevenue.  on  a  strict  observance  of  the  regulations 
under  43  and  44  Vic,  c.  24,  53  Vic,  c  S,  and  0  Edw.  7, 
c  20,  in  regard  to  the  use  of  methylated  spirit,  they  do 
not  propose  to  exercise  this  right  in  such  a  way  as  to 
interfere  unduly  with  the  ordinary  practice  of  an  analytical 
and  consulting  chemist.  The  Board  would,  however,  be 
glad  if  the  official  form  of  apjilication  could  he  tilled  up 
in  every  case." 

Whiskii  ;    TAihdling  of in  the  United  Statefs.     Bd.  of 

Trade  J.,  May  2  and  9,   1907.     [T.R.] 

The  U.S.  Board  of  Agriculture  have  decided  (Food 
Inspection  Decision,  No.  65)  that  the  labelling  of  whisky, 
and  blends,  compounds,  and  imitations  thereof,  under 
the  Food  and  Drugs  Act  of  June  30,  1906,  will  be  governed 
by  the  opinion  of  the  U.S.  Attorney-Oencral,  dated 
April  10.  1907,  which  has  been  approved  by  the  President. 
In  substa.nce,  the  opinion  of  the  Attorney-General  is  as 
follows  :  — 

1.   Whisky  is  to  be  regarded  as  a  natural  spirit,  i.e.,  a» 


Years. 

Imports. 

Quantities 

entered  for  Home  Consumption. 

Not  for 
methylation. 

For  methylation 
and  for  Art  or 

manufacture  on 
which  the 

differential  duty 
has  been  paid. 

Total. 

ISOO 

proof  galls. 
1,429,910 
2,001,994 
3,184,729 

1,907,099 

465,713 

239,265 

451,108 

proof  galls. 
1,225,614 
1,456,184 
1,622,260 

1,476,712 

417,016 

203,176 

383,791 

proof  sails. 
61,708 
380,555 
1,422,809      ) 

228    r 

411,949      ) 

1,764      f 

15,145      \ 

2,801      i 

24      1. 

3,577      > 

3,433      t 

proof  galls. 
1,287,322 

1901 

1,836,739 

1902 

For  ArU 
1903 

or  Manufactures 

For  Artj 
1»04 

or  Manufactures 

1,890,425 

For  ArU 
1905 

or  Manofactures 

434,962 

For  Art* 
190« 

or  Manufactures 

For  ArU 

or  Manufactures 

Alcohol  dtnaturant  for  pastes  and  varnishes.     Oil,  Paint. 
and  Drug  Rep.,  April  29,  1907.     [T.R.] 

I'   a^lorHance   with   section   80   of   regidations    Xo.    30, 

fiz  formula  ha'«  been  authorised  as  a  special 

tor  w-i-  in  the  United  States  in  the  manufac:turc 

,  -  .:id  -. amL^hes  from  soluble  cotton  :    To  100  galls. 

of  airohoi  >.hall  U-  a/^ided  2  galls,  approved  wood  alcohol 

and  2  gallx.  of  benzol.     The  wood  alcohol  shall  be  held 

ftiibjert  to  the  xame  HjiecifieationH  as  are  inij)Osed  upon  the 

nvthyl    alcohol    use'l    in    completely   denatured     alcohol, 

whirh    are    net    forth    in    circular    Xo.    680.     The    benzol 

fihail  Ijc  nubject  to  the  fr>llowing  specifications  :  — 

"    '  '   '  '7  in  uyi/er.— When  10  r.c  of  benzol  are  shaken 
il  volume  of  water  in  a  glass-stoj)i)ered  cylinder 
1  to  "tanfi  five  minnte<<  to  separate,  the  upY)er 
layrr  of  liquid  miixt  measure  not  le«H  than  9-5  c.c. 

P.'.Uxnn  jjfAnt.  — When   1(K)  c.c.  of  Ixjnzol  arc  subjected 

•la  in  the  name  manner  as  prfj-cribed   for  the 

I'm   of  the    boiling   jHjint   of    wofnl   alcohol   in 

( irciiiar  Xo.  ftWi.  not  mor»-  than  I  c.c.  nhould  go   over  at 

77  C.  and  not  le»<»i  than  9*)  c.c  at  iO<J   C. 

MfJhylattd  spirit  ;     The.    MxirtUory    use    of .     Proc 

but.  Chem.,  1907,  Ft!  2,  22-23. 

Snms  profeMional  chemintii  having  Ijeen  nerved  with  a 
'  •  '•  to  the  eflett  that  they  muxt  not  recover  or  j)urify 
vjatefl  npirit,  a  letter  (m  the  Hubjcct  wa«  addrotHed 
t,y  xrtn  S4^rmry  of  the  Institute  <.f  Chemistry  to  the 
llf,»Tf\  of  Inland  Revenue,  and  the  following  reply  haw 
btm  receiv#-d  .  — "  In  reply  to  your  letU-rn  of  the  8t"h  and 


the  resultant  of  the  process  of  distillation  alone,  requiring 
no  addition  to  furnish  its  characteristic  qualities. 

2.  A  mixture  of  two  or  more  different  whiskies  as  above 
defined,  whether  their  differences  arise  from  the  character 
of  the  substances  from  which  they  are  dLstilled,  or  from 
the  method  of  distillation  used  in  each  case,  or  from  their 
several  ages,  would  be  appropriately  termed  a  "  blend 
of  whiskies,"  o:  "  blended  whisky  "  or  "  blended  whiskies." 

3.  The  mixture  of  a  spirit,  properly  designated  as 
"  whisky,"  with  another  spirit  which,  standing  alone,, 
would  not  be  properly  designated  as  "  whisky,"  such  as 
ethyl  alcohol,  must,  in  the  Attorney-General's  opinion, 
be  labelled  or  branded  as  a  "  compound  "  or  as  "  com- 
pounded," and  not  as  a  "  blend  "  or  as  "  blended."  Such 
a  mixture,  however,  may  only  pro])erly  be  called  "  com- 
pound whisky  "  or  "  eom])ounded  vhiski/,"  provided  that 
there  is  enough  whisky  in  it  to  make  it  a  real  com])ound 
and  not  the  mere  semblance  of  one,  and  that  a  statement 
of  the  presence  of  another  spirit  is  included  in  substance 
in  the  title. 

4.  If  ethyl  alcohol,  either  pure  or  mixed  with  distilled 
water,  were  given,  by  the  addition  of  harndess  colouring 
and  flavouring  s\ibstances,  the  ap[)earance  and  flavour 
of  whisky,  it  is  not  jxjssible  to  find  any  other  name  for 
the  j)rofluct,  in  conformity  with  the  law,  than  "  imitation 
whisky." 

The  full  text  of  the  Attomey-GenerarH  opinion  may 
be  consulted  at  the  Commercial  Intelligence  Branch  of  the 
Boartl  of  Trade,  73,  Flasinghall  Street,  E.G. 


Absinlhe  ;    Action  of  water  on  [alcohMc]  essences  of 

SangK'-Ferri^re  and  L.  Cuniasse.     XX.,  page  650. 
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English  Patent. 
Beer    and    other    beverages ;  Process    and    apparatus    for 

chilling   and   carhonating   .     L.    Chew   and    H.    J. 

West  and  Co.,  London.     Eng.  Pat.  12,242,  May  25,  1906. 


Brewing  ;   Apparatus  {tun)  for  use  in .     C.  B.  Davis, 

New  York.     U.S.  Pat.  846,187,  March  5,   1007. 


The  apparatus  consists  of  a  gas  supplv,  /.-,  and  a  beer 
supply  pipe,  u,  a  gas  receiver  and  beer  refrigerator,  a, 
a  compressor  pump,  g,  and  a  cooled  storage  reservoir,  y. 
The  beer  is  first  cooled  and  partially  saturated  with  gas 
(also  cooled),  in  the  refrigerator,  a.  Gas  and  beer  together 
are  then  forced  by  the  pump  into  the  storage  reservoir 
in  which  a  higher  pressure  exists  than  in  the  refrigerator. 
The  beer  trickles  down  the  cooled  walls  of  the  reservoir,  y, 
andjthe  saturation  with  gas  is  completed  under  a  pressure 
of  25 — 30  lb.  per  sq.  in.  The  pump  cylinder  is  divided 
into  two  chambers  by  the  piston,  the  lower  chamber 
being  of  larger  capacity  than  the  upper  one.  In  the 
upper  chamber  the  piston  pumps  beer  from  the  supply 
pipe,  M,  and  delivers  it  at  c  at  the  top  of  the  refrigerator  ; 
in  the  lower  chamber  the  piston  withdraws  beer  and  gas 
from  the  bottom  of  the  refrigerator  through  the  pipe,  m, 
and  delivers  them  through  iv  into  the  vessel,  y.  The  ratio 
between  the  capacities  of  the  upper  and  lower  chambers 
of  the  pump  cylinder  can  be  varied  by  adjusting  the 
length  of  the  connecting  rod,  and  is  chosen  so  that  the 
difiference  in  capacity  shall  be  equal  to  tho  quantity  of  gas 
required  to  saturate  the  beer  delivered  at  each  stroke. 

—J.  F.  B. 
United  States  Patents. 
Grata  J   Apparatus  for  tht  rapid  dtlermination  of  moisture 

in .     E.  Brown  and  J.  W.  T.  Duvel.     U.S.  Pat. 

348,616,  March  26,  1907.     XXIII.,  page  554. 


The  apparatus  consists  of  a  tun  in  the  form  of  an  inverted 
cone-frustrum,  provided  with  a  hollow  rotary  rake, 
through  which  liquid  can  be  passed,  conforming  generally 
to  the  shape  of  the  tun  and  carrying  a  series  of  arms 
adapted  to  agitate  the  contents  of  the  tun  on  different 
lines.  A  horizontal  spiral  sparging  pipe  is  attached  to 
the  upper  part  of  the  rake-shaft  and  revolves  with  it. 
The  tun  is  surrounded  by  a  jacket,  and  there  is  an  exten- 
sion below  the  main  body  of  the  tun,  with  a  removable 
sieve-gate,  protected  by  a  solid  gate,  interposed  between 
the  tun  and  its  extension  so  that  only  liquid  can  pass 
into  the  extension.  Lastly,  there  is  another  gate,  con- 
trolling the  outlet  at  the  lower  end  of  the  extension,  and 
a  pipe  leading  from  the  extension  to  a  point  above  the 
level  of  the  material  in  the  tun. — J.  F.  B. 

Beer  and  ale   packages';    Pitch  for  coating  the   interiors 

of .     H.    C.    Dippel,    Assignor   to    Busch-Freund 

Brewers'  Supply  Co.,  St.  Louis,  Mo.  U.S.  Pat.  847,282, 
March  12,  1907. 

The  pitch  is  made  by  mixing  oil  distilled  from  melted 

resin  with  melted  resin  in  specified  proportions  and  then 

adding  water  to  the  mixture. — J.  F.  B. 

Fkench  Patents. 

Wort  ;    Process  of  manufacturing .     V.    Lapp.     Fr. 

Pat.  372,878,  Dec.  24,  1906. 
Barley  is  mixed  with  water  at  40''— 45°  C.  (28°  C.  if  the 
grain  is  to  be  subsequently  germinated),  the  mixture 
being  subjected  to  a  i>ressure  of  25—30  atmospheres, 
whereby  the  grain  absorbs  40—45  per  cent,  of  water  in, 
at  the  most.  10—20  minutes.  The  pressure  is  then 
suddenly  released,  thus  causing  the  withdrawal  of  a  large 
amoimt'of  water  from  the  grain.  If  required,  the  grain 
is  allowed  to  germinate  for  not  more  than  two  days. 
It  is  then  heated  in  vacuo  for  some  hours  at  a  temperature 
not  exceeding  50°  C.  ;  the  temperature  is  subsequently 
raised  to  100^  C.  The  grain  is  next  cooled  and  subjected 
to  the  action  of  compressed  air  {e.g.,  10  atmospheres)  for 
30—50  minutes,  mixed  with  a  certain  proportion  of  malt, 
and  the  whole  steeped  in  water  under  jiressure  m  a  vessel, 
the  lower  part  of  which  is  provided  with  a  vertical  conical 
roller.     The  steeped  grain  is  crushed  between  the  roller 
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•nd  the  suironnding  wall  of  the  Yessel.  The  mash  thus 
obtained  is  sacoharitieii  under  pressun*  at  iv  low  initial 
heat.— L.  E. 

Brewtrt/    iti/* ;     ProctiS^   for   heating    .     L.    Nathan. 

Fr.    Pat.    372.270,    Deo.    0,    liKHi.     Under   Int.    Conv., 
Dec.  2i>.   1W:>. 

See  Eng.  Pat.  2S,261  of  I90t> ;  this  J.,  11K>7.  427.— T.  F.  B. 

DiMOlerif  rinautfs  or  tra.ste  trahrs  from  sugar  factories  : 
Prtpnration    of   a    dry    nitrogenous    product    [fertiliser] 

from .     A.    E.    \'asseux.     First    Addition,    dated 

Nov.  27.   190r..  to  Fr.  Pat.  330.423.  March  20,   1903. 
XV..  j>age  640. 

XVIII.— FOODS  ;    SANITATION  ;     WATER 
PURIFICATION,  &  DISINFECTANTS. 

(Continued  from   ixigc  4S2.) 

(.-!.)— FOODS. 

Alilk ;    Mercuric  cfJoride  <M  a  presercntice  of for 

annlusi^.     P.    Grelot.     J.    Pharm.    Chim.,     1907.    25, 
423-^28. 

MEKti'iuc  chloride  in  the  proportion  of  0'05  grm.  to  each 
25'>  r.c.  of  milk  is  found  by  com])arative  tests  to  be  the 
mosit  satisfactory  preservative  for  samples  intended  for 
analysis.  For  convenience,  it  may  be  employed  in  the 
form  of  compressed  tablets,  each  containing  0-05  grm.  of 
mcruric  chloride  and  0-0!  25  grm.  of  ammonium  chloride. 
the  latter  salt  being  added  to  increase  the  solubility  of 
the  corrosive  sublimate.  This  treatment  enables  the 
milk  to  be  kept,  w  ithout  change,  for  at  least  ten  days  ; 
does  not  appreciably  affect  its  physical  or  chemical 
"  con.stants."  nor  interfere  with  the  detection  of  such 
preservatives  as  are  generally  employed.  It  is,  in  these 
respects,  preferable  to  the  addition  of  potassium  bichro- 
mate, or  chloroform,  or  to  sterilising  the  sample  bv  heat. 

—J.  6.  B. 

Sugart   in    honey ;     Polarivietric   determination    of . 

P.  Lehmann  and  H.  Stadlinger.     XXIII.,  page  555. 

ESGUSH  Patests. 

Molasset  and  molasiea  foodstuffs  ;•  Process  for  drying . 

L.   Fokinyi.   R.   T.   S.   de   Tomvav.   and   S.   Weiser, 
Budajjest."  Hungary.     Eng.  Pat.  9416,  April  21,  1906. 

Tv-KM  S  to  10  per  cent,  of  calcium  hydroxide  or  calcium 
oxkle  are  mixed  with  the  molasses  or  with  the  foodstuff 
prer^ared  with  the  latter.  When  the  lime  has  combined 
with  the  water  present,  the  mixture  Ls  treated  with 
carbon  dioxide,  preferably  under  pressure,  until  the  whole 
of  the  f  alf^ium  hydroxide  has  Ijeen  converted  into  calcium 
carlxjnate.  The  molasses  fowistuff  i)roiuced  according 
to  the  prewnt  process  coasists  of  molasses,  calcium 
f  arlH^nate.  and  bran,  malt-dust.  lx>etroot  slices,  and  the 
hke.— W.  P.  .S. 

Barity  and  other  cereal  grains  ;   Processes  of   treating 

for  fixA  ■purposes.     J.  A.  Caverhill,  Tillonsburg,  Ontario. 
Eng.  Pat.  20,(J02,  Nov.  16,  1906. 

'T'"  "■  "  !■*  fir!«t  steeped  in  water  at  a  temjK-ratiue  of 
from  10  to  12  hours,  and  is  then  heated  at  a 
—  of  over  90-  F.  for  .30  hours,  but  not  long 
<  r.  .Hi  lo  caujte  the  germx  to  protrude  from  the  grain. 
T;.'  iTTTnination  is  then  Htopjxd  by  heating  the  grain 
to  a  t.rjy«  rature  of  120'  F.  until  it  "L-j  thoroughly  dried. 
T}.<'  ;  1-,.-  .IT'-  now  rcmovf-d  by  the  aid  of  a  scouring 
rr.-v  \. .:.'■,  I-,  i  tli»-  k'-m'!-  n-xf  .'■ubmitted  to  the  action  of 
*\<\'...  iTi  i- r  [.r' -  uf.  \\.'-  nxtVkA  prwlurt  Ijeing,  finallv, 
T«i.--"1  r,wr  u'\Ui\  roli-r-.  or  ground.  The  hiwks  may 
r*-  M.'t-<\  aa  a  cattle  food. — W.  P.  S. 

A'T'tlid  ftf.rrrage  ;    ManvfaHure  of  a  new .     Ozonair 

Ltd.,  F.  Kogemon.  and  L.  Briant,  London.     Eng.  Pat' 
2ft..5.'>2,  I^.  28.  19f»«. 

Watkk.  KpiritiirniM  Iir|uor.  or  other  liijuid,  \n  charged  with 
ofz/tw.  either  alone  or  mixed   with  other  gaAes  Buch  as 


carbon  dioxide.  The  ozone  employed  is  free  from  oxides 
of  nitrogen  and  is  ])rc])ared  bv  means  of  the  appai-atus 
described  in  Eng.  Pat.  16,392  of  1905  (this  J.,  1905,  1115). 

— W.  P.  S. 

United  States  Patents. 

Butter  ;;   Method  of  treating .     A.  Fav,  I.O'.iisville,  Kv. 

U.S.  Pat.  847,562,  March  19^,  1907. 

The  butter  is  placed  in  a  liquid  containing  milk  con- 
stituents, and  the  mixture  is  agitated  while  a  current  of 
air  at  a  low  temperature  is  forced  through  it.  The  tem- 
perature of  the  mixture  is  then  increased,  and  the  butter 
collected.— W.  P.  S. 

Cream   or    mill:   and   butter  ;     Method    of   treating . 

A.  Fav,  Assignor  to  W.  N.  Arlerburn,  Louisville,  Kv. 
U.S.  Pat.  847,563,  March  19,  1907. 

The  butter  is  removed  from  fresh  cream  or  milk  by 
agitation  at  a  temperature  of  about  60"  F.,  while  air  is 
blown  through  ;  it  is  then  mixed  with  the  "  residue  "  at 
a  temperature  below  the  melting  point  of  the  butter,  the 
mixture  being,  finallv,  subjected  to  a  lower  temi>erature. 

— W.  P.  S. 

French  Patents. 

Coffee  extract ;    Process  and  apparatus  for  making  a  dry 
.     C.  Duimich.     Fr.  Pat.  372,185,  Oct.  9,  1906. 

An  aqueous  extract  is  first  prepared  by  treating  ground, 
roasted  coffee  with  boiling  water  in  a  closed  vessel ;  this 
extract  is  drawn  off  from  the  bottom  of  the  vessel,  and, 
after  being  passed  through  a  filter,  is  conducted  through  a 
pipe  to  the  evaporating  part  of  the  apparatus.  The 
latter  consists  of  a  globular  closed  vessel  provided  with  an 
external  heating  pipe  round  its  lower  part,  a  steam  pipe 
entering  at  the  bottom,  and  a  pipe  leading  from  the  top. 
The  vessel  is,  to  commence  with,  filled  with  steam, 
air  being  expelled  through  a  branch  on  the  upper  pipe. 
The  taps  on  the  steam  and  outlet  pipes  are  then  closed, 
and,  as  steam  condenses,  the  coffee-extract  is  drawn 
into  the  vessel.  The  pipe  at  the  top  of  the  vessel  is 
extended  downwards  and  into  a  tank  of  water,  the  length 
of  the  pipe  being  sufficient  to  hold  a  column  of  water 
equivalent  to  1  atmosphere  of  pressure  ;  cold  water  is 
supplied  to  an  enlargement  on  this  pipe  to  accelerate  the 
condensation  of  the  vapours  jiroduced  in  the  evaporator. 
The  evaporation  is  continued  until  the  residue  is  perfectly 
dry,  and  the  product  is  then  ground  and  packed. — W.  P.  S. 

Organic  substances  [foods]  ;     Method  of  preserving . 

H.  C.  Empis.     Fr.  Pat.  372,683,  Dec.  19,  1906.     Under 
Int.  Conv.,  Dec.  20,  1905. 

The  organic  substance,  such  as  meat,  fish,  &c.,  is  placed 
in  a  closed  vessel  from  which  air  is  exhausted.  A 
small  quantity  of  alcohol,  and  acetic  acid  ;  propylic, 
butylic,  and  amylic  alcohols  and  their  corresponding 
aldehydes  and  acids  ;  lactic  acid  ;  or  eugeuol  and  cin- 
namic  alcohol,  are  admitted  in  the  form  of  vapour  or  as 
solutions.  ^Vhen  these  vapours  have  impregnated  the- 
substance,  the  interior  of  the  vessel  is  again  exhausted, 
and  sterilised  air  or  carbon  dioxide  is  admitted.  The- 
sterilised  substance  may  be  kept  in  the  open  air  or 
surrounded  by  ah  antiseptic  covering.  Meats  may  be 
submitted  to  a  preliminary  freezing  with  liquid  carbon 
dioxide,  before  being  preserved. — W.  P.  S. 

Feeding  calces  ;•   Process  of  manufacturing from  olive 

residues.     M.    Hicguet    and    A.    Bcngesco.     Fr.    Pat. 
372,782,  Dec.  20,  1906. 

The  residues  from  the  olive  presses  are  boiled  with  about 
one-third  of  their  weight  of  water,  and  the  mixture 
obtained,  w  passed  through  a  sieve  to  remove  the  stones. 
The  pulp  is  then  allowed  to  cool,  oil  and  water  are  removed, 
and  the  residue  is  ])rossed  into  cakes.  If  desired,  other 
materials  may  be  added. — W.  P.  S. 


WATER  PURIFICATION. 


(71)— SANnWTION 

in    the    "  Maxqwdle  " 
H)07,  40,   1804—1807. 
Is  examining  the  sediment  of  this  spring  for  radio-active 
Bubstances  the  author  found  it  to  contain  a  largo  proper 


Arsenic ;     Proportion   of 

Lurkheim.     V..    Ebler.     Ber 


A 


May  31,  1907.]      Cl.  XVIII. —FOODS  ;  SANITATION;  WATER  PURIFICATION,  &  DISINFECTANTS.        547 


tion  of  arsenic,  corresponding  on  the  average  to  lO-T  per 
cent,  of  arsenic  trioxide.  This  is  in  excess  of  the  arsenic 
content  in  the  sediment  of  any  kuo\Mi  spring,  that  from 
the  Ulrichs  and  Conradinsquelle  in  Val  Sinestra  coming 
next  with  6*9  per  cent.  The  fresh  water  exposed  in  the 
laboratory  gave  a  daily  deposit  of  1  grrn.  of  sediment 
from  5  litres,  which  would  correspond  to  a  deposit  of 
about  20  kilos,  per  day  (containing  about  2  kilos,  of 
arsenic)  from  the  water  in  the  spring.  The  sediment  was 
only  produced  after  the  water  had  been  in  contact  with 
the  air,  the  water  otherwise  remaining  clear.  Analysis 
of  the  water  showed  it  to  contain  on  the  average  IT--! 
mgrms.  of  arsenic  (as  AS2O3)  jier  litre,  all  of  it  being  in 
in  the  trivalent  condition.  The  water  contained  little 
iron,  although  arsenic  is  usuallj^  accompanied  by  a  large 
proportion  of  iron  sulphate,  as,  e.g.,  in  the  case  of  the 
Roncegno  Spring  in  South  Tyrol,  which  contains  42-6 
mgrms.  of  arsenic  (as  AsoOq)  per  litre. — C.  A.  M. 

English  Patent. 

Water  /    Apparatus  for  simultayieovslii  producing  supplies 

of  hot  and  distilled .     B.  T.  tavlor,  Albert  Park, 

Victoria,  Australia.     Eng.  Pat.  21.473,  Sept.  28,  1906. 

The  apparatus  consists  of  a  cylindrical  boiler  which  is 
separated  into  two  parts  by  means  of  a  horizontal  par- 
tition. The  upper  part  is  supplied  with  a  current  of  cold 
water,  such  as  that  returning  from  the  heating  pipes  of  a 
building,  and  contains  a  steam  coil.  The  water  which 
condenses  in  the  coil  is  conducted  into  the  lower  part  of 
the  boiler,  whence  it  is  drawn  off  and  either  pumped,  or 
forced  by  the  pressure  of  the  steam,  to  a  tank  situated 
at  a  higher  level  than  the  boiler.  This  tank  may  also  be 
provided  with  an  internal  heating  coil  to  maintain  the 
temi^erature  of  the  condensed  water  at  any  desired  degree, 
and  a  portion  of  the  hot  water  may  be  led  to  a  third  tank 
containing  a  coil  supplied  with  cold  water,  in  order  to 
provide  a  supply  of  cold  condensed  water.  The  water  in 
this  latter  coil,  as  it  becomes  heated,  is  led  to  the  upjx^r 
part  of  the  boiler,  so  that  as  little  heat  as  possible  is  lost. 
Other  modifications  of  the  plant  are  described,  including 
one  which  may  be  used  in  connection  with  some  existing 
circulating  systems. — W.  P.  S. 

United  States  Patents. 

Distillation  ^of  water]  ;   Process  of .     E.  A.  Le  Sueur, 

Sault  Ste.^  Marie,  Canada.     U.S.  Pat.  838,195,  Dec.  11, 
1906. 

The  liquid  to  be  distilled  is  passed,  at  about  atmospheric 
pressure,  through  a  passage  in  a  coimter-current  apparatus, 
thus  raising  the  temperature  to  boiling  point.  The 
liberated  vapour  is  drawn  off,  compressed,  and  returned 
into  contact  with  one  side  of  the  chamber  or  pipe  system, 
on  the  other  side  of  which  ebullition  is  proceeding,  thus 
producing  re-condensation  and  a  transference  of  the 
latent  heat  of  vaporisation  to  the  boiling  liquid.  The 
re-condensed  liquid  is  sent  through  a  passage  in  the 
counter-current  apparatus,  so  as  to  give  up  heat  to  the 
same,  prior  to  removal.  Loss  of  heat  is  prevented  by 
"  lagging  "  the  apparatus. — C.  S. 

Water ;     Means  for   purifying    and    sterilising by 

ozonised  air.     J.   H.   Bridge,  Philadelphia.     U.S.  Pat. 
850,416,  April  16,  1907. 

See  Fr.  Pat.  308,620  of  1906  ;   this  J.,  1907,  30.— T.  F.  B. 

Sewage   disposal ;     Apparatus  for .     B.    J.    Ashley, 

Chicago.  U.S.  Pat.  848,279,  March  26,  1907. 
The  plant  consists  of  a  receiving  tank  provided  with 
a  bafHe-wall  to  check  the  rate  of  flow  of  the  sewage. 
The  inlet  pipe,  supplying  the  sewage,  pierces  the  wall 
of  the  tank  and  ends  in  two  branches,  one  extending 
downwards  l)elow  the  normal  level  of  the  outlet  pipe,  and 
the  other  reaching  upwards  to  above  the  surface  of  the 
liquid.  The  outlet  pipe  also  pierces  the  wall  of  the  tank, 
but  at  a  lower  level  than  the  inlet  pii^e,  and  has  two 
branches,  the  one  extending  downwards  into  the  liquid, 
and  the  other  upwards  through  the  tank  cover.  The 
outlet  pipe  delivers  the  sewage  to  a  series  of  perforated 


pipes  or  passages  buried  below  the  surface  of  the  soil, 
and  surrounded  by  beds  of  purifying  and  filtering  material, 
such  as  clinker,  crushed  stone,  &c.  Each  pipe  or  passage 
is  situated  at  a  lower  level  than  the  preceding  one  as 
they  progress  outwards  from  the  tank.  Ventilating 
shafts  are  provided  on  the  perforated  pipes,  and  the  tank 
is  supplied  with  a  flushing  pipe. — W.  P.  S. 

French  Patents. 

Sewage    and    ammoniacal    liquids ;    Treatment    of . 

[Recovery   of  ammonia],      J.   Jean   et   Cie.      Fr.    Pat. 
372,171,  Feb.  13,  1906. 

The  sewage,  or  other  liquid,  is  passed  on  to  a  fan  rotating 
at  a  high  speed,  the  latter  being  such  that  each  part  of 
the  sewage  is  mixed  with  1400  times  its  volume  of  air 
at  a  velocity  of  30  metres  per  second.  Sewage  and  air 
are  thus  converted  into  a  dense  mist,  which  is  immediately 
passed  through  baffle-plates  on  which  the  water  condenses, 
and  the  aii-  laden  with  ammonia  is  brought  into 
contact  with  an  acid  solution  so  that  the  ammonia  is 
retained.  An  alkali  may  be  added  to  the  sewage  to 
liberate  any  combined  ammonia  present. — W.  P.  S. 

Sewage ;     Treatment   of to   obtain   a   humic   sewage 

manure.     J.  Dumont.     Fr.  Pat.  372,497,  Dec.  12,  1906. 

The  sewage  is  treated  in  large  reservoirs,  having  movable 
covers,  and  provided  with  emptying  siphons,  with  from 
10  to  15  i^er  cent,  by  weight  of  peat,  free  from  lime,  or  of 
organic  refuse  capable  of  fixing  ammoniacal  nitrogen. 
The  liquid,  thus  deodorised,  may  be  clarified  by  addition 
of  a  compost  of  clay,  dissolved  sujjerphosphate,  or 
aluminium  sulphate,  the  deposit  is  collected,  drained, 
filter-pressed,  and  dried,  after  addition  of  rich  super- 
phosphate, to  constitute  a  phospho-nitrogenous  manure. 
The  liquids  from  the  preceding  operations  are  received 
in  open  precipitation  basins,  and  a  concentrated  solution 
of  humates,  obtained  by  treating  peat  with  a  caustic 
alkali  or  alkali  carbonate,  is  added,  as  well  as  nitrogenous 
waste  matters  that  have  been  previously  heated  in  an 
autoclave  with  an  alkali  or  acid.  To  effect  the  pre- 
cipitation of  "  humo-phosphates  "  a  phosphatic  solution 
is  added,  and  a  salt  of  magnesium,  iron,  aluminium,  or 
calcium,  or  a  mixture  of  these.  If  the  liquid  has  an  acid 
reaction,  this  is  neutralised,  say,  by  milk  of  lime.  The 
precipitation  is  complete  after  some  days,  and  the  drained 
product  is  utilised  as  a  manure,  or  is  incorporated  with  the 
product  obtained  by  the  first-described  process.  In  case 
the  residuary  liquors  are  not  sufficiently  purified  for 
discharge,  they  are  passed  successively  through  beds  of 
peat,  animal  charcoal,  and  sand  or  cinders.  The  peat 
thus  used  is  afterwards  utilised  in  the  main  processes. 

— E.  S. 

Sewage  ;  System  and  apparatus  for  the  purification  of . 

E.  Bohon.     Fr.  Pat.  372,544,    Dec.  14,  1906. 

The  sewage  is  first  passed  through  a  hopper-shaped 
settling  tank  and  then  through  tanks  provided  with 
baffle-plates  ;  thence  it  is  conducted  to  the  bottom  of 
a  number  of  tanks  containing  layers  of  iron  shavings 
supported  on  perforated  false  bottoms.  After  passing 
upwards  through  these  layers,  the  liquid  falls  from  a 
height  of  about  2  metres  into  the  reagent  tank,  where 
it  is  mixed  with  lime  and  clay  ;  these  are  themselves 
introduced  in  automatically  regulated  quantities  in  the 
proportion  in  which  they  are  employed  in  the  manu- 
facture of  cement.  The  treated  sewage  is  now  passed 
through  a  further  series  of  settling  and  aerating  tanks, 
and,  finally,  through  a  filter  composed  of  slag  and  gravel. 

— W.  P.  S. 

Separation  by  atomisation  of  gases  dissolved  in  a  liquid  3 

Process  for and  for  the  purification  of  water.     P. 

Kestner.     First  and  Second  Additions,  dated  Feb.   8, 
1906,  to  Fr.  Pat.  371,486,  Jan.  24,  1906. 

The  biological  purification  of  water  is  effected  by 
atomising  the  water  in  a  large  volume  of  air  containing 
vapours  of  a  volatile  antiseptic.  The  latter,  although 
soluble  in  water,  is  not  dissolved  under  these  conditions. 
Sewage  effluents  containing  the  gaseous  products  of  fer- 
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mentation  in  solution,  have  these  gases  expelled,  and 
replace*!  bv  oxygen,  by  atoinisiiiij  the  liquid  in  the  pre- 
sence of  a  large  current  of  air. — \V.  H.  C. 

Watfr   from    iron    mines :     Process    for    clarifying    and 

purififiny     turhid     .       C.  Lenorinand.       Fr.  Pat. 

372.371.  Dec.  10.  19CR5. 
The  turbitl  water  is  conducted  to  a  tank  containing  a 
quantity  of  tinoly-divided  metallic  iron,  such  as  shavings, 
turnings.  Jcc.  and  is  kept  in  this  tank  for  at  least  one  hour, 
air  being  excludeil  as  far  as  jxissible.  At  the  end  of  this 
time,  the  water  is  run  oil  into  a  settling  tank  ;  sedimenta- 
tioo  takes  place  rapidly,  and  after  about  10  hours  the 
vater  is  sufficiently  dear  to  be  drawn  off.  The  ferru- 
ginoos  sediment  in  the  settling  tank  is  removed  from 
time  to  time.— W.  P.  S. 

Water ;     Proce^  and  apparatus  for  sterilising  [by 

meat^g  of  o;onf].  A.  Charbonneau  and  A.  Malaquin. 
Fr.  Pat.  372,752,  Dec.  ID.  1906. 
After  {>as$ing  throuch  a  sand  and  charcoal  filter  situated 
at  the  top  of  a  vertical  tower,  the  water  collects  in  a 
chamber  l>elow  the  filter  and  then  falls  through  a  finely- 
perforated  distributor  on  to  glass  balls  packed  in  four 
compartments  at  the  lower  ])art  of  the  tower.  These 
compartments  are  superimposed  and  separated  from 
each  other  by  perforated  glass  partitions.  As  it  falls 
through  the  glass  balls,  the  water  is  subjected  to  the 
action  of  ozonised  air  injected  at  the  bottom  of  the  tower, 
and  the  treated  water  is  collected  in  a  channel,  whence  it 
runs  over  a  cascade  into  the  collectinK  tank. — W.  P.  S. 


XIX.— PAPER.  PASTEBOARD,  &c. 

[Continued  from  page  483.) 

Cotton    fibres ;     Paper-making    qualities    of    short . 

r.  Beadle  and  H.  P.  Stevens.     Chem.  News,  1907,  95, 
193— 196w 

The  authors  have  made  experiments  on  the  paper-making 
value  of  the  short  cotton  fibres  left  on  the  seed-hulls 
after  the  ginning  ojieration  and  subsequently  partially 
removed  by  delinters.  The  fibrous  material  so  recovered 
«a8  boiled  in  a  digester  for  four  hours  at  a  pressure  of 
about  45  lb.  per  sq.  in.  with  10  per  cent,  of  its  weight  of 
caofltic  ttoda.  The  boiled  material  was  then  bleached 
with  2-5 — 5-<J  per  cent,  of  its  weight  of  bleaching  powder, 
the  yield  of  Vjjeathed  half-stuff  amounting  to  66 — 70 
per  cent,  of  the  raw  material.  The  cotton  fibres  varied 
in  lenifth  from  0*5  to  5  mm.,  with  an  average  length  of 
2-25  mm.  The  pulp  contained  a  large  proportion  of 
fibres  without  collapsed  walls  and  twists,  and  with  no 
central  canal.  The  half-stuff  was  converted  into  ])ai)er- 
jmjp  m  two  wavf.  i-iz.  :  (a)  without  ap'irociablf  reduction 
of  the  length  of  the  fibres  by  the  l>eater-rol],  average 
fiFirp.lr-TiErth  2-20  mm.,  and  (h)  with  a  reduction  of  the 
Tigth  of  the  fibres  to  l'G5  mm.  imder  the  action 
Both  pulj»s  gave  j)apers  of  excellent  quality, 
•-._..  ._,..,.:id  for  fizing  with  gelatin;  these  jtajx-rs  were, 
m  the  authon'  opinion,  equal  to  tho.-e  made  from  cotton 
rag»  of  good  quality. — J.  F.  B. 

Paper  ;    Influence  etf  acidity  of  on  the  fading  of  ink. 

Vanderelde.     Nat.  Drugg.,  1907,  32,  13JS. 

The  iiuVma  of  ink  in  c-crtain  documcntM  ha«  been  traced 

•"  •''    • -'-*«-nrc  of  free  a/-id  in  the  jjaiier.     To  determine 

t  of  thw.  10  grrii".  of  the  jiajter,  cut  small,  are 

1    for   24   houpH,    with    frequent   agitation,    with 

10<>  c.c.  of  water.     The  Ijijuid  i«  then  decanted,  the  pulp 

wa*h<»d  with  C.T  o.o.  „i   water,  and  the  whole  is   rubbed 

•um  hydroxide  »>olution,  using  phenol- 

•'T.     The   numlHjr   of   c.i-.    of   A'/IO 

••'•!    for    IM>  grmx.   of  dry  pajx-r,  is 

nt."     Thin  •v.hn  foiinrl  to  \arv, 

mined,  from  0  to  2'<0.     In  jjajicr 

ii",  tL».H  figure  tth'^ild  not  exceed  50. 

t   ink  for  du<:unienth  in  an  iron  and 

n  i'.;;i.i   j.f  j^ir.-it.r,r),  rrmtaining  5-.'>  grm>t.  of  iron  to  the 

litre.  «ith  the  a^Jdition  of  G  to  7  gnn".  i«r  litre  of  lamn- 

blAr:_.r   o.  B. 


Parchment  paper  containing  magnesium  chloride;.  Action  of 

tceak  alkaline  solutions  on .      C.   Bartsch.       Papier- 

Zeit.,  1907,  32,  1272. 

In  a  previous  note  (this  J.,  1906,  863)  it  was  show-n  that 
weak  alkaline  solutions,  such  as  soap  solutions,  had  a 
deleterious  effect  on  the  mechanical  properties  of  parch- 
ment pa]ier.  The  author  now  shows  that  such  papers 
can  be  made  resistant  to  soaps  and  weak  alkaline  solutions 
by  steeping  them  in  a  solution  of  magnesium  chloride. 
Such  treatment  is  recommended  when  the  paper  is  to  be 
used  for  packing  soap. — J.  F.  B. 

Cellulose ;     [Cupric]     Beducing    power    of    various    kinds 
of .   C.  G.  Schwalbe.  Ber.,  1907,  40,  1347— 1351. 

If  performed  under  rigidly  defined  conditions,  a  deter- 
mination of  the  cupric-reducing  power  affords  a  useful 
measure  of  the  free  carbonj-l  groups  in  cellulose  and  hence 
of  the  chemical  condition  of  the  sample.  The  conditions 
established  by  the  author  are  as  follows  : — Two  portions, 
of  about  3  grms.  each,  of  the  cellulose  are  weighed  out ; 
one  portion  serves  for  the  determination  of  the  absolute 
dry  substance,  whilst  the  other  is  reduced  to  a  fine  state 
of  division,  without  drying  by  heat,  and  is  mixed  with 
200  c.c.  of  water  and  100  c.c.  of  Fehling's  solution.  The 
liquid  is  boiled  for  15  minutes,  under  a  reflux  condenser, 
with  frequent  agitation,  the  time  being  calculated  from 
the  moment  when  full  ebullition  sets  in.  The  liquid  is 
then  filtered  hot  by  the  aid  of  the  pump,  and  the  residue 
containing  the  cuprous  oxide  is  washed  with  boiling 
water.  The  cuprous  oxide  is  then  dissolved  in  nitric 
acid  and  the  amount  of  copper  determined,  preferably 
by  the  electrolytic  method.  The  "  copper  value  " 
represents  the  percentage  of  metallic  copper  calculated 
on  the  dry  cellulose.  The  "  copper  values  "  of  various 
normal  and  chemically  altered  celluloses  are  recorded 
in  the  following  table  : — 


Material. 


Copper  values. 


1  Surgical  cotton  wool 

2  Mercerised  bleached  Egyptian  cotton  yarn 

3  Artificial  silk  "  Glanzstoff  "    

4  Hydrocellulose   

5  Parchment  paper 

6  Bleached  sulphite  wood  pulp 

7  Imitation     ("  Greaseproof  ")     parchment 

paper    

8  Over-bleached  sulphite  wood  pulp    

9  Oxycellulose  from  filter-paper  and  bleach- 

ing powder 

10  Bleached  cotton  rag  pulp  (half -stuff )... . 


United  States  Patent-s. 


—J.  F.  B. 


Paper  ,•    Loading  or  fdling  substance  for  vse  in  the  manu- 
facture of .     A.  Monin,  Lent,  France.     U.S.  Pat. 

848,910,  April  2,  1907. 

See  Fr.  Pat.  366,1 12  of  1906  ;  this  J.,  1906,  1064.— T.  F.  B. 

Wood  fibre  ;    I)ig<'.ster  for  .     G.  H.  Mallam,  Kansas 

City,  Mo.     U.S.  Pat.  850,384,  April  16,  1907. 

The  construction  and  operation  are  claimed  of  a  wood- 
fibre  digester  consisting  of  an  upright  cylinder  having 
a  lateral  discharge  jiipe  opening  at  the  bottom,  a  grating 
for  supporting  the  fibre,  steam-pipe  connections  for 
admitting  steam  to  the  space  just  above  the  grating,  a 
spiral  conveyor  feeding  towards  the  lateral  discharjje 
opening,  and  a  valved  water  supply  into  the  cylinder 
for  maintaining  a  supply  of  water  under  pressure  during 
discharge. — G.  \V.  ^U:L). 

Cdlulose  [from  mnize-slems'] ;    Method  of  obtaining 
F.  L.  Stewart,  Murrysville,  Pa.,  Assignor  to  S.  E.  (i 
Pittsburg,  Pa.     U.S.  Pat.  845,378,  Feb.  26,  1907. 

Cellulose  is  obtained  from  the  stems  of  maize  and 
similar  plants  by  removing  the  water-soluble  constituents, 
leaving  the  stalks  in  a  divided  and  absorptive  condition,  and 
then  treating  the  material  when  moist,  either  with  nitrift 
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oxide  and  steam  or  with  a  mixture  of  nitric  oxide  and 
chlorine,  subsequently  washing,  neutralising,  and  again 
washing  the  cellulose  obtained. — J.  F.  B. 

Leather  [coated  with  nitroceUuloce],  and  process  of  making 
the  same.  L.  Feval,  Assignor  to  Guardian  Trust  Co. 
U.S.  Pat.  848,357,  March  26,  1907.     XIV.,  page  540. 

Filaments  [artificial  silk']  ;    Apparatus  for  forming  . 

M.    Waddell,    Assignor    to    S.    W.    Pettit.     U.S.    Pat. 
849,822,  April  9,  1907.     V.,  page  524. 

Viscose   [artificial   silk]  ;     Manufacture   of   fUamtnis   and 

films  from .     C.  N.  Waite,  Assignor  to  S.  W.  Pettit. 

U.S.  Pat.  849,823,  AprU  9,  1907.     V.,  page  525. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS.    AND    EXTRACTS. 

{Continued  from  page  487.) 

Lead  and  arsenic  in  citric  and  tartaric  acida.  Local 
Government  Board.  Report  of  Inspector  of  Foods, 
No.  2. 

The  Local  Government  Board  has  issued  a  report  by 
Mr.  A.  W.  J.  MacFadden  on  lead  and  arsenic  in  tartaric 
acid,  citric  acid,  and  cream  of  tartar.  Representations 
had  been  made  to  the  Board  that  certain  manufacturers 
and  importers  refuse  to  give  any  guarantee  of  purity  in 
respect  of  lead  and  arsenic  in  tartaric  acid,  and  as  a  result 
acid  containing  excessive  amounts  of  these  impurities  is 
finding  its  way  into  the  market  for  food  and  drug  purposes, 
and  the  inquiry  was  accordingly  instituted.  About  1800 
tons  of  tartaric  acid  is  imported  annually,  and  two  firms 
who  manufacture  the  bulk  of  the  acid  made  in  this  country 
turn  out  1300  tons  a  year,  so  that  the  total  consumption 
is  upwards  of  3000  tons.  Of  citric  acid  about  200  tons  is 
imported  annually  and  800  tons  is  made  in  home  factories, 
while  about  3000  tons  of  cream  of  tartar  is  imported 
annually.  The  report  proceeds  to  describe  the  manufacture 
and  impurities  of  tartaric  acid,  showing  that  lead  is 
liable  to  be  present  from  the  use  of  lead-lined  vessels  in 
the  course  of  manufacture. 

Eight  different  samples  of  wine-lees  were  found  to  contain 
from  0-0025  to  0*004  grain  of  arsenic  (as  arsenious  acid) 
I^er  pound.  Arsenic  Ls  also  introduced  from  the  sulphuric 
arid  used  in  the  process  of  manufacture.  Iron  is  not 
infrequently  present  in  small  amounts  in  tartaric  acid, 
and  copper  is  also  an  occasional  impurity.  It  is  the  usual 
practice  of  manufacturers  of  tartaric  acid  to  make  only 
one  quality,  namely,  that  which  is  suitable  for  food  and 
drug  purposes  ;  but  sometimes  the  acid  is  turned  out 
containing  a  considerable  amount  of  impurity,  yet  of  good 
appearance,  and,  rather  than  incur  the  expense  of  re-puri- 
fying  this,  they  put  it  on  the  market  as  "  commercial 
tartaric  acid,"  this  cheaper  acid  being  preferred  for  calico- 
printing  and  in  dye-works.  Samples  of  tartaric  acid  and 
cream  of  tartar  were  collected  from  consignments  received 
during  June  and  July,  1906.  Of  these,  73  samples  of 
tartaric  acid  and  38  of  cream  of  tartar  were  examined  in 
the  Government  laboratories,  with  the  following  results  : 
(X.B.  0-001  per  cent,  equals  0-07  grain  per  lb.). 

Tartaric  Acid. 

Italy  consigned  5,532  cwt.  to  the  United  Kingdom  in 
1904.  Ten  samples  were  analysed,  of  which  thi-ee  were 
in  powder.  Lead  to  the  extent  of  0-217,  0-084,  0-049, 
0-161,  0-350,  0-084.  0-140  gr.  per  lb.  was  found  ifi  the  crystal 
acid,  and  in  the  powders  0-308,  0-273,  0-266  gr.  per  lb. 
Three  of  the  samples  only  contained  arsenic  ;  they  were 
crystalline,  and  showed  0-006,  0-008,  and  0-055  gr.  of 
arsenious  acid  per  lb. 

Spain  consigned  976  cwt.  to  the  L'nitcd  Kingdom  in 
1904.  Six  samples  of  powder  and  four  samples  of  crystal 
acid  were  taken.  The  lead  found  in  the  powder  amounted 
to  0-126,  0-112,  0-385,  0-420,  0-098,  0-203  gr.  per  lb., 
and  in  the  crystal  0-070,  0-182,  0-350,  and  0-140  gr.  per  lb. 
Only  four  of  the  samples  were  free  from  arsenic — namely, 
two  crystals,  and  two  powders.  The  others  contained  in 
the  powder  0-050,  0-060,  0-025.  and  0-050  gr.  of  arsenious 
acid  per  lb.,  and  in  the  crystal  0-040,  0-030  gr.  per  lb. 


The  United  States  consigned  4000  cwt.  of  acid  to  the 
L^nited  Kingdom  in  1904.  One  sample  only  was  analysed. 
It  was  a  powder,  and  contained  0-035  gr.  per  lb.  of  lead, 
but  was  free  from  arsenic. 

France  exported  1908  cwt.  to  us  in  1904.  One  sample  of 
crystal  acid  was  analysed,  and  contained  0-007  gr.  per  lb. 
of  lead,  but  was  free  from  arsenic. 

Germany  consigned  13,955  cwt.  to  the  United  Kingdom 
in  1904.  Six  samples  were  analysed,  four  in  powder, 
and  they  showed  0-252,  0-343,  0-063,  and  0-434  gr.  of  leaa 
per  lb.,  and  two  contained  0-004  gr.  of  arsenious  acid  per 
lb.  Two  samples  of  crystal  were  analysed,  and  were  found 
to  contain  0-098  and  0-02S  gr.  of  lead  per  lb.,  and  one  of 
them  contained  0-005  gr.  of  arsenious  acid  per  lb. 

Austria  consigned  2115  cwt.  of  tartaric  acid  to  the 
United  Kingdom  in  1904.  Two  samples  were  analysed, 
and  showed  0-427  and  0-098  gr.  of  lead  per  lb.  and  0-02  gr. 
of  ai-senious  acid  each  per  lb. 

Home-manufactured  acid. — Three  samples  were  analysed 
and  were  free  from  arsenic.  One  was  free  from  lead  and 
the  others  contained  0-021  and  0-078  gr.  per  lb. 

Cream  of  tartar. 

Spain  sent  to  the  United  Kingdom  4360  cwt.  of  cream 
of  tartar  in  1904.  Two  samples  of  powder  were  analysed, 
and  one  showed  traces  of  arsenic  and  the  other  was  free. 
The  lead  content  was  0-217  and  0-189  gr.  per  lb. 

The  United  Slates  consigned  1651  cwt.  to  the  United 
Kingdom  in  1904,  and  the  sample  examined  contained 
0-028  gr.  of  lead  per  lb.     It  was  free  from  arsenic. 

Fra?ice  exported  43.988  cwt.  to  us  in  1904.  Seven  samples 
were  analysed,  three  in  crystal  and  four  in  powder.  All 
were  free  from  arsenic,  except  one  crystal  sample,  which 
showed  0-010  gr.  of  arsenious  acid  per  lb.  The  lead  con- 
tained in  the  crystal  was  0-126,  0-056,  and  0-112  gr.  per  lb., 
and  in  the  powder  0-189,  0-231,  0-028,  0-028  gr.  per  lb. 

Germany's  exports  to  us  amounted  to  5173  cwt.  in  1904. 
Five  samples  analysed  were  in  powder,  and  all  but  one  were 
free  from  arsenic  (a  second  showed  traces),  and  0-02  gr. 
of  arsenious  acid  per  lb.  was  the  amount  deterramed  in 
the  contaminated  sample.  One  was  free  from  lead  and 
the  others  contained  0-021,  0-070,  0-119,  and  0-126  gr. 
per  lb. 

Home-made  cream  of  tartar  showed  in  each  of  the  two 
samples  analysed  0-140  gr.  of  lead  per  lb.,  but  was  free  from 
arsenic. 

In  15  out  of  the  30  foreign  samples  tested,  the  amount 
of  lead  present  did  not  exceed  0-002  per  cent.,  the  highest 
figure  was  0-062  per  cent.  ;  notable  quantities  of  arsenic 
were  found  in  several  samples  of  Spanish  tartaric  acid. 
The  Arsenic  Commission  placed  a  limit  on  arsenic  of 
0-00014  per  cent.,  or  ^^  (O'Ol)  gr.  per  lb.,  and  this,  in 
the  case  of  cream  of  tartar,  was  exceeded  by  one  sample 
only.  The  freedom  of  British-made  products  from  arsenic 
is  most  satisfactory.  The  report  also  deals  with  present 
standards  in  regard  to  lead  and  arsenic  in  tartaric  and 
citric  acids  and  cream  of  tartar,  reference  being  made  to 
the  British  Pharmacopoeia  requirements,  and  to  the  report 
presented  to  the  Pharmacopoeia  Committee  of  the  General 
Medical  Council  in  May,  1904,  by  Dunstan  and  Robinson, 
and  to  the  paper  on  "  The  Detection  and  Estimation  of 
Lead."  by  Warington.  Dr.  MacFadden  also  examined 
the  forms  of  guarantee  in  use  for  these  products  and  the 
standards  adopted,  and  concludes  with  the  following 
remarks : 

In  view  of  the  uses  to  which  tartaric  and  citric  acids  and 
cream  of  tartar  are  put,  recognised  definitions  of  objection- 
able impurities  are  needed  for  application  by  manufacturers, 
chemists,  and  analysts,  and  for  use  by  importers  and 
merchants  selling  these  materials  for  food  and  drug 
purposes. 

The  requirements  for  this  purpose  of  the  1885  and  1898 
editions  of  the  British  Pharmacopoeia,  for  the  reasons 
given  above,  do  not  in  the  case  of  either  tartaric  or  citric 
acid  serve  this  purpose  as  regards  contamination  by  lead 
and  arsenic. 

General  adoption  of  definite  numerical  limits  of  impurity 
as  regards  lead  and  arsenic  in  tartaric  and  citric  acid 
would  seem  to  offer  a  more  satisfactory  basis  for  trade 
guarantees  and  for  analytical  practice.  Of  such  a 
character   is    the    "cream-of-tartar    standard"    already 
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Adopted  by  traders  and  analysts,  in  which  the  limit  of 
impurity  in  cream  of  tartar  is  fixed  nt  amounts  not 
exceeding  OlXG  per  cent,  (approximately  \  grain  per  lb.) 
of  lead  and  0tXXn4  per  cent.  (^^^5  grain  per  lb.)  of  arsenic 
(ar?enious  oxide). 

The  same  degree  of  p\irity  has  l^eon  shown  to  be  attain- 
able in  ]>ractice  not  only  in  cream  of  tartar,  but  also  in 
tartariv,-  and  citric  aoitls.  and  is.  at  the  present  time,  reached 
by  a  larvre  pro}X)rtion  of  these  commodities  of  dififerent 
origins  analysed  in  this  country. 

Lead  and  arsenic  are  two  substances  in  -which  the 
deleterious  effect  of  continued  ingestion  of  small  doses  has 
been  clearly  shown.  It  should  ne  the  aim  of  the  manu- 
factnrer  toexclude  both  these  substances  from  articles  of 
food  and  food  ingredients.  Looking  to  all  the  circum- 
stances, however,  and  having  in  view  the  quantities  in 
■which  tartaric  and  citric  acids  and  cream  of  tartar  are 
consumed  in  food,  drinks,  medicines,  &c.,  it  is  reasonable 
to  conclude  that  minute  amounts  of  lead  or  arsenic 
(aisenious  oxide)  below  0-002  i^er  cent,  and  0-00014  jtcT 
cent,  respectively,  would  not  be  sufficient  to  justify  their 
condenmation. 

The  re]X)rt  is  published  by  the  official  booksellei-s 
(Messrs.  Wyman  and  others)  at  3d. 

Caffeint  and  iU  derivatires  ;    .4f/»on  0/  phenyl-jnagnesium 

bromide    upon    .     H.    Schulze.     Ber.,     1907,    40, 

1744—1754. 
PHEXTL-MAGXESirM  bromide  and  bromo-caffeine  were 
allowed  to  interact  in  ethereal  solution,  when  a  crystalline 
substance.  C2oH2o^40,  separated  out.  On  recrystallising 
from  alcohol?  this  was  obtained  in  the  form  of  colourless 
short  crystals,  melting  at  249^ — 250^  C.  This  substance 
is  mo<lerately  soluble  in  alcohol  and  benzene,  insoluble 
in  water  and  ether,  soluble  in  chloroform  and  acetic  acid. 
Phenyl-magnesium  bromide  and  8-methylcaffeine,  similarly 
treated,  gave  traces  of  phenol  and  diphenyl,  together  with 
considerable  quantities  of  triphenylcarbinol.  Ethoxy- 
caffeine  dissolved  in  benzene  was  added  to  a  solution  of 
phenyl-magnesium  bromide,  the  mixture  heated,  and 
allowed  to  stand.  A  substance,  C26H24X4O,  was  isolated. 
It  crystallised  from  alcohol  in  colourless  rectangular  tablets 
melting  at  235'  C,  soluble  in  benzene,  acetic  acid,  and 
chloroform,  but  insoluble  in  ether  and  water.  By  dis- 
solving in  sulphuric  acid,  and  then  making  alkaline  with 
sodium  carbonate,  a  base,  C20H22X4,  was  precipi- 
tated. This  crystallises  from  dilute  alcohol  in  bright 
yellow,  long  needles,  melting  at  152^ — 153'^  C.  The  com- 
pound is  soluble  in  alcohol,  benzene,  acetic  acid,  and 
chloroform,  but  soluble  with  difficulty  in  ether  and  water. 
Ite  hydrochloric  acid  solution,  after  extraction  with  chloro-  : 
form,  wa.«  evaporated  till  an  oil  separated  out.  This  was  i 
taken  up  with  ether,  which  was  shaken  with  dilute 
hydrochloric  arid,  and  the  aqueous  portion  evaporated. 
A  crystalline  substance,  C42H13N2O2,  separated.  Metlioxy- 
c&ffeine  and  phenyl-magnesium  bromide  similarly  yielded 
•  cnb»!tance  melting  at  235°  C,  identical  with  that 
obtained  from  ethoxycafiFeine. — F.  Shdn. 

Jpomta    turpflhvm  ;     Sew    rhamnoiide     from    .     E. 

Votooek  and  J.  Ka«tner.     Z.  Zuckerind.  Boehm.,  1907, 
3^17.     AjKjth.Zeit.,    1»07,  22,   2.59. 

Bt»ii>E.s  turpethin,  the  rcsinoid  body  insoluble  in  ether, 
the  rhizome  of  lynmea  lurjuthum  contains  a  previously 
undetK^ribed  glHff^i<lal  resin,  now  named  turjHjthein, 
•oiuble  in  pure  ether.  This  i«  neparable  by  light  iK-troleum 
•pirit  into  aaoiublc  gluco>ti<le,a-tnri)ethein,  and  a  sparingly 
•olable  body,  /3-turpt-theIn.  a-Turynthein  is  soluble  in 
b«r\'ta  water,  and  yields,  when  hydrolysed,  the  non- 
▼'•  hydroxy-a/ id,  C^^HsjO^.  identical  or  isomeric 

•»i-  .    ij><^(meolio,   and   tamjdrolic  m.-ids.     It  also 

y:'  !'■  fatty  s' k1  of  the  Cj  series-,  probably  one  of 

tJ.  .I'id*.        The    nugar    foriiicd     is    rhamnose. 

3-1      ,  .    when    hydrolvM-d,    given    a   non-volatile, 

higher  fatty  acid,  rbodcone,  and  dextroHe. — J.  0.  B. 

Covmn  ;   Artist  prinrifJfA  of .     F.  Reeb.     .J.  Pharm. 

EUaiw.- Lot  bring.,  H«C)6,  2Hfi.     ITiarm.  Centralh.,  UX)7, 

4S.  01. 
Th*  powder'Hl  dni;;  wax  extracted  with  eth«r.  the  solvent 
diatiUed  off,  and  the  reaidae  extracted  with  chloral  hjdrate 


solution  (6 :  4).  The  extract  thus  obtained  was  shaken 
out  with  light  petroleum  spirit,  until  the  latter  was 
uncolourcd.  The  petroleum  spirit  solution  was  distilled, 
and  the  residue  treated  with  hot  95  jwr  cent,  alcohol. 
Ou  cooling,  crystals  were  obtained,  which  after  re- 
crystallisation  from  alcohol  had  the  m.  pt.  170°  C.  This 
body  is  identical  with  Leichsenring's  protocosin  and  is 
non-toxic.  The  alcoholic  mother  liquor  was  evaporated, 
the  residue  dissolved  in  water  and  shaken  out  with  sodium 
carbonate  solution  (1:4);  the  alkaline  extract  was 
acidified  with  acetic  acid  and  again  shaken  out  with  ether. 
On  evaporating  the  solvent  an  amorphous  yellowish 
substance  was  obtained,  m.  pt.  65°  C,  which  was  toxic. 
The  residue  insoluble  in  chloral  hjdrate  solution,  when 
treated  as  above  with  ether  and  sodium  carbonate,  gave 
a  similar  toxic  amorphous  substance,  m.  pt.  72°  C.  This 
body  is  considered  to  be  identical  with  Leichsenring's 
cosotoxin.  It  follows  from  the  above  results  that 
protocosin  exists,  as  such,  in  the  plant,  but  cosotoxin  is 
formed  as  a  decomposition  product  by  the  action  of  the 
alkali  carbonate. — J.  O.  B. 

Methyl  alcohol  as  an  extraction  fluid  for  drugs  [Belative 
value  of  ethyl  and  methi/l  alcohol  as  extraction  7nedia]. 
L.  Rosenthaler.  Sued'd.  Apoth.-Zeit.,  1907  [221. 
Pharm. -Zeit,,   1907,  52,  291. 

CojirARATi^T:  experiments  with  methyl  and  ethyl  alcohol 
as  extraction  menstrua  for  the  preparation  of  solid  extracts 
show  that  in  many  instances  the  former  gives  a  better 
yield.  Cases  occur,  however,  in  which  the  products  are 
not  similar.  Sometimes  the  one  solvent,  sometimes  the 
other,  gives  a  better  result.  Thus,  with  rhubarb,  ethyl 
alcohol  gave  32  and  methyl  alcohol  28  per  cent,  of  extract. 
With  jalap  resin,  ethyl  alcohol  yielded  12-8  and  methyl 
alcohol  16  per  cent.  With  cinchona  bark,  ethyl  alcohol 
gave  20-6  per  cent,  of  extract  containing  14-8  per  cent, 
of  alkaloids  ;  methyl  alcohol,  20-1  per  cent,  of  extract 
with  14*5  per  cent,  of  alkaloids.  Nux  vomica  with  ethyl 
alcohol,  gave  9-2  per  cent,  of  extract  containing  20-75  per 
cent,  of  alkaloids,  and  with  methyl  alcohol,  8-8  per  cent, 
of  extract  containing  16  per  cent,  of  alkaloids.  One 
advantage  of  methyl  alcohol  for  the  purpose  is  its  greater 
volatility.- -J.  0.  B. 

American   pennyroyal  f     Constituents   of   the   essential   oil 

of .     Occurrence  of  a  dextro-menthone.     M.  Barrow- 

cliflF.     Chem.  Soc.  Proc,  1907,  23,  114. 

The  oil  used  in  this  investigation  possessed  the  following 
characters:  sp.gr.  at  15715°  =0-9297;  aD22=+25°44' 
in  a  1  dcm.  tube ;  soluble  in  twice  its  volume  of 
70  per  cent,  alcohol.     It  has  been  found  to  consist  of : 

(1)  an   undetermined    phenol,    in    very   small    amount; 

(2)  Z-pinene  (nitrosochloride,  m.  pt.  103^— 104°  C:  nitrol- 
benzylamine,  m.  pt.  122°) ;  (3)  i-limonene  (tetrabromide, 
m.  pt.  104°);  (4)  dipentene  (tetrabromide,  m.  pt.  124°), 
all  of  these  terpenes  being  present  in  only  small  amount ; 

(5)  l-methyl-3-cyclohexanone  (oxime,  m.  pt.  41° — 43° ; 
semicarbazone,   m.    pt.    182° — 183°),   about  8   per  cent.; 

(6)  pulegone  (semicarbazone,  m.  pt.  171°),  about  30  per 
cent ;  (7)  Z-menthone  (oxime,  m.  pt.  58° — 59°  ;  semi- 
carbazone, m.  pt.  184° — 186"),  and  (8)  rf-Lsomenthone 
(semicarbazone,  m.  pt.  125° — 126°),  identical  with  the 
dextrorotatory  constituent  of  Beckmann's  "  inverted 
menthone  "  ;  the  amount  of  these  two  menthones  con- 
stituting about  50  per  cent,  of  the  oil ;  (9)  a  sesquiterpene 
alcohol,  about  2  yx^r  cent.  ;  (10)  esters  of  formic,  acetic, 
octoic,  decylic,  and  salicylic  acids,  and  the  ester  of  ft 
dibasic  acid  of  the  probable  formula,  C8Hj404,  together 
with  formic,  butyric,  octoic,  and  decylic  acids  in  the  free 
state  ;  all  these  esters  and  acids  being  present  only  in 
small  amount. 

AbnrUhe  *    Action  of  water  on  [alcoholic]  essences  of • 

Sangle-Ferriire  and  L.  Cimiasse.  J.  Pharm.  Chim.; 
1907,  25,  428—430. 
In  view  of  preventing  the  consumption  of  "  abninthe,"' 
it  has  been  profjoscd  to  prohibit  the  sale  of  liqueurs  wiiich 
give  more  or  less  turbidity  on  dilution  with  water 
Exjjcriinent  has  shown,  however,  that  it  is  not  the  alcohohc 
solutions  of  the  essential  oils  of  wormwood  and  tanuy, 
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the  toxic  ingredients  in  "  absinthe  "  liqueur,  which  give, 
when  diluted,  the  greatest  opacity,  but  the  harmless  oils 
of  fennel,  star-anise,  and  aniseed.  A  solution  of  3  grms. 
of  each  oil  in  1  litre  of  70  \xt  cent,  alcohol  was  made, 
1  vol.  of  which  was  then  diluted  with  2  vols,  of  distilled 
water,  and  the  degree  of  turbidity  determined  in  a 
diaphanometer.  The  following  figures  express  the  height 
of  the  liquid  in  millimetres  at  which  the  lines  on  the  screen 
of  the  instrument  were  obscured,  the  oils  employed  being 
those  which  are  the  usual  ingredients  in  absinthe  liqueurs : 
Wormwood,  40*4  ;  tansy,  o3*0  ;  hyssop,  34'0  ;  coriander, 
34-0 ;  fennel,  12-0 ;  star-anise,  3-4 ;  aniseed,  2-2. 
Obviously  any  test  for  wormwood  or  tansy  oils  based  on 
the  degree  of  turbidity  \vould  be  fallacious. — J.  0.  B. 

Di-iodocamphor.     J.  E.  Marsh  and  R.  de  Jersey  Fleming 
Struthers.     Chem.  Soc.  Proc,  1907,  23,  119. 

In  a  former  paper  (Chem.  Soc.  Trans.,  1905,  87,  1882),  the 
authors  stated  that  alkaline  mercury  cyanide  did  not  form 
a  derivative  with  camphor  similar  to  that  which  it  gives 
with  certain  other  ketones.  When,  however,  camphor  is 
acted  on  by  an  alkaline  solution  of  mercuric  iodide  con- 
taining potassium  iodide,  a  mercury  derivative  of  camphor 
is  obtained.  This  substance  is  msoluble  ui  water,  but 
soluble  in  alcohol,  and  when  treated  with  iodine  gives 
mercuric  iodide  and  di-iodocamphor.  The  latter  substance 
forms  brittle,  yellow  crystals  melting  at  108°  and  soluble 
in  alcohol,  benzene,  chloroform,  or  light  petroleum.  Its 
solution  in  chloroform  is  dextrorotatory.  It  is  stable  in 
the  crystalline  foim,  but  its  solution  is  decomposed  by 
"the  action  of  light,  with  separation  of  iodine. 

Forgenine  {tetramethijlammouium  formate).  —  Vanzetti. 
Boll.  Chim.  farm.,  1906,  593.  Xouveaux  Remedes, 
1907,  23,  63. 

FoRGEXiXE  is  obtained  by  the  action  of  strong  solution 
of  tetramethylammonium  iodide  on  freshly  precipitated 
silver  formate.  Any  trace  of  the  latter  salt  taken  into 
solution  is  removed  from  the  filtrate,  after  separation  of 
"the  silver  iodide,  by  means  of  a  trace  of  hydrochloric  acid. 
The  liquid  is  then  evaporated  to  a  syrupy  consistence  and 
crystallised  ;  the  salt  obtained  is  very  hygroscopic  ;  it 
forms  neutral  aqueous  solutions  which  may  be  boiled 
without  undergoing  decomposition.  It  is  employed  as  a 
medicinal  agent,  and  in  large  doses  is  toxic,  resembling 
■curare  in  its  effects. — J.  0.  13. 

Ether  vapour  and  air  ,-   Limit  of  inflaynmabiliti/  of  mixtures 

of  .     O.  Boudouard  and  H.  Le  Chatelier.     Compt. 

rend.,  1907,  144,  910—911. 

Referring  to  ]\'eunier's  recent  paper  (this  J.,  1907,  486), 
the  authors  point  out  that  they  used  in  1897  (this  J., 
1898,  051)  a  similar  method  on  alari'er  scale,  and  extended 
the  work  to  a  number  of  other  inflammable  liquids.     They 

•found  the  limit  of  inflaiumability  of  ether  vapour  in  air 

-to  be  60  mgrms.  per  litre. — J.  T.  D. 

.Melting  points  ;  Determination  of at  low  tempera- 
tures. L.  F.  Guttmann.  Chem.  Soc.  Trans.,  1905, 
87,  1037—1042,  and  J.  Amer.  Chem.  Soc,  1907,  29, 
345—348. 

For  the  determination  of  melting  points  at  low  tempera- 
tures, the  author  uses  a  constantan- copper  thermo-couple, 
one  junction  being  placed  in  the  substance  of  which  the 
melting  point  is  to  be  determined,  and  the  other  in  melting 
ice.  The  free  ends  of  the  wires  are  connected  to  a 
D'Arsonval  plane  mirror  galvanometer,  arranged  in  series 
with  a  manganin  resistance  of  about  700  ohms,  the  resis- 
tance of  the  galvanometer  being  about  800  ohms.  The 
thermo-couple  was  calibrated  by  meaas  of  ice,  chloro- 
form, a  mixture  of  carbon  dioxide  and  absolute  alcohol, 
ether,  and  liquid  air.  In  carrying  out  a  determination, 
the  substance  is  placed  in  a  test-tube  closed  by  a  cork 
carrying  a  tube   through   which   the   thermo-junction   is 

f)assed.  The  test-tube  is  then  placed  in  liquid  air  till  the 
iquid  around  the  junction  has  frozen,  and  afterwards  in  a 
Dewar  vessel  containing  a  mixture  of  equal  parts  of  ether 
and  ethyl  bromide  cooled  to  about  5"^ — 10°  below  the  melting 
point  of  the  substance  under  examination.  The  galvano- 
meter is  now  read  every  half  minute      during  fusion  the 


temperature  remains  constant  for  about  1-5 — 3  mins. 
The     results     obtained      were     as      follows  : — Pentane, 

—  147-5°  C. ;  hexane,  —93.5° ;  octane,  —  98-2° ;  o-xylene, 
-27-1°;  ?/i-xylene,  —54-8;  ethyl-benzene,  —92-8°; 
toluene,  —  92-4° ;  methyl  alcohol,  —  97-8° ;    ethyl  alcohol, 

—  117-3°;  ether,  —117-6°;  acetaldehyde,  -124-6°; 
acetone,  —  94-6°  ;  methylethyl  ketone,  —  85-9°  ;  ethyl 
chloride,  —141-6°;  ethyl  bromide,  —117-8°;  methyl 
iodide,  —  64-4° ;  ethyl  iodide,  — 108-5°  ;  N-propyl 
iodide,  —98-8°;  isopropyl  iodide,  —  89°  to  —  91-8"' ; 
isobutyl  iodide,  —  90-7°  ;  methyl  acetate,  —  98-7°  ; 
ethyl  formate,  —  78-9°  ;  ethyl  acetate,  —  82-8°  ;  ethyl 
propionate,  —  72-6°  ;  ethyl  butyrate,  —  93-3°  ;  propyl 
acetate,  —  92-5°.  Pure  ethyl  alcohol  to  which  2  per  cent, 
of  isobutyl  alcohol  had  been  added,  only  crystallised 
partially  on  refrigeration,  the  remainder  setting  to  a 
hard  transparent  glass  in  which  crystalline  nuclei  were 
interspersed. — A.  S. 

Cerium    sesquioxidt.     [Preliminary    votice.]     A.    Buro-er. 

Ber.,  1907,  40,  1652—1655. 
Cerittji  dioxide  was  reduced  by  means  of  metallic  calcium, 
and  the  product  treated  with  a  solution  of  ammonium 
chloride  at  —  10°  C,  in  order  to  remove  calchun  oxide 
and  excess  of  calcium.  The  residue  was  washed  with  ice- 
water,  alcohol,  and  ether,  and  dried  in  a  vacuum.  The 
substance  so  obtained,  cerium  sesquioxide  (CcgOg),  is  a 
yellowish-green  powder  which  absorbs  oxygen  even  at  the 
ordinary  temperature.  When  heated  to  200°  C.  it  glows 
slightly  and  becomes  converted  into  dioxide.  The 
amount  of  oxygen  absorbed,  is  slightly  less  than  that 
calculated  from  the  formula,  the  difl'erence  being  due  to  a 
slight  decomposition  of  the  sesquioxide.  The  reduction 
by  means  of  calcium  goes  no  further  than  the  production 
of  the  sesquioxide. — F.  Shdn. 


Lactic  acid  ;  New  reaction  for . 

page  555. 
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English  Patents. 

Camphene ;     Manufacture   of .     0.    L.    A.    Dubosc, 

Rouen,  France.  Eng.  Pats.  8356,  April  6,  1906  (Under 
Int.  Conv.,  April  6,  1905),  and  8260,  April  5,  1906. 

See  Fr.  Pat.  361,333  of  1905  ;  this  J.,  1906,  952.— T.  F.  B. 

Camphene  ;•   Process  of  oxidising .     0.  L.  A.  Dubosc, 

Rouen,  France.  Eng.  Pats.  8356a,  April  6,  1906 
(Under  Int.  Conv.,  April  6,  1905),  and  8260a,  April  5, 
1906. 

See  Fr.  Pat.  361,333  of  1905  ;  this  J.,  1906,  952.— T.  F.  B. 

Pharmaceutical    compounds    [Soluble    silver-nucleic    acid 

compounds]  ;     Manufacture   of .     P.    A.    Xewton, 

London.  From  Farbenfabr.  vorm.  F.  Baver  nnd  Co., 
Elberfeld,  Germany.     Eng.  Pat.  8407,  April  7,  1906. 

XucLEic  acids  of  animal  or  vegetable  origin  and  formo- 
nucleic  acids,  produced  from  them  by  the  action  of 
formaldehyde,  are  converted  into  salts,  and  the  solutions 
of  these  salts  are  treated  with  silver  nitrate  so  that  a 
precipitate  of  a  pulpy  consistency  is  formed.  This 
precipitate  is  redissolved  by  the  gradual  addition  of  a 
neutral  salt,  such  as  sodium  chloride,  potassium  bromide, 
sodium  acetate,  &c.,  and  the  readily  soluble  silver  nucleic 
acid  compound  is  isolated  either  by  precipitation  by 
alcohol  or  by  evaporation  iw  vacuo.  The  soluble  silver 
compounds  contain  15 — 25  per  cent,  of  silver,  and  possess 
antiseptic  properties. — J.  F.  B. 

Bacteria  toxins  suitable  for  immunifying  purposes  ;  Process 

for    maHiig .     P.     Bergell,     Berlin.     Eng.     Pat. 

19,868,  Sept.  6,  1906. 

See  U.S.  Pat.  842,612  of  1907  ;  this  J.,  1907,  429.— T.  F.  B. 

Primary     terpene   alcohols    of    the    formida,    C^qHi-jOH  ; 

Production  of from  ethereal  oils  containing  linalool 

or  coriandrol  or  their  ethers  [esters].  F.  O.  Zeitschel, 
Hamburg.  Eng.  Pat.  3176,  Feb.  8,  1907.  Under  Int. 
Conv.,  Feb.  9,  1906. 

The  ethereal  oil  is  treated  in  the  cold  or  at  a  low  tem- 
perature  with   a   halogen    hydro-acid,    such    as     hydro- 
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chloric  acid,  preferably  in  the  sraseons  state,  and  the 
resulting  halogen  compound  siaponitied  in  the  presence 
of  water  to  form  the  alcohol  or  treated  with  the  salts  of 
organic  acids  to  form  the  corresponding  esters,  which  are 
then  saponitie«.i. — C.  A.  M. 

United  t<T.\TES  Patents. 

Pyrimidine  rfrniYi/iir.     I..  \\'elx-r.  Darmstadt,  Germany. 

U.S.  Pat.  848.791.  April  2.  1907. 
Sk  Fr.  P»t.  346,188  of  1904  ;  this  J.,  1905,  151.— T.  F.  B. 

Camphor  from  t^oborntol  ;    Process  of  malciiig .     C. 

Philipp,  Assignor  to  Chem.  Fabr.  von  Hevden  A.-G., 
Dresden,  Germany.     U.S.  Pat.  849,018,  April  2,  1907. 

See  Fr.  Pat.  3(io,974  of  190C  ;  this  J.,  190G,  1002.— T.  F.  B. 

FormaI-hh>/d(  prepr.ralion.s  ;    Process  of  producing . 

P.    Rosenberg,    Berlin.     U.S.    Pat.    849.815,    April    9, 

1907. 
See  Eng.  Pat.  2682  of  1906  ;  this  J..  1900,  1067.— T.  F.  B. 

Fatty  acidji ;     Bromiiu   diriiative   of .     E.    Fischer. 

Berlin.  Assignor  to  Farbenfabr.  vorm.  F.  Baver  und 
Co.,  Elberfeld,  Germany.  U.S.  Pat.  850.111,  April  9. 
1907. 

See  Addition  of  June  21.  1906.  toFr.  Pat.  302,370  of  1900  ; 

this  J.,   1906.   1173.— T.  F.  B. 

Self-luminous  h^iy.     L.  Vanino.  Munich.  Germany.     U.S. 
Pat.  850,800,  April  10,  1907. 

Sbk  Fr.  Pat.  359,038  of  19<:'5  ;  this  J.,  1906,  330.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,    &c. 

(Continued  from  page  489.) 

Bdbhinite  ;   Report  of  tht  Dejmrtmental  Committee  on . 

Cd.  3423.  Price  'is.  Wyman  and  Sons,  Ltd.,  Fetter 
Lane,  E.C..  and  32.  Abingdon  Street.  Westminster, 
S.W.,  London  ;  or  Oliver  and  Boyd,  Edinburgh  ;  or 
E.  Ponsonby,  116,  Grafton  Street,  Dublin. 

The  report  contains  the  findings  of  the  committee  which 
was  formed  '"  to  inquire  into  certain  ignitions  of  gas  by 
the  explosive.  Bobbinite,  and  to  report  whether  the 
continued  use  in  coal  mines  of  bobbinite  and  explosives  of 
a  kindred  nature  is  desirable."  Bobbinite  consists  of  a 
high-grade  gunpowder  containing  but  little  sulphur, 
mixefi  with  starch  and  jiaraffin  wax,  and  pressed  into  a 
pellet  which  is  coated  with  paraffin  wax.  In  the  Woolwich 
t««t  for  explosives  intended  for  use  in  coal  mines,  a 
stemmed  shot  is  fired  from  a  cannon  into  a  mixture  of 
gas  and  air,  so  arranged  as  to  present  the  most  explosive 
mixture  that  can  Ix:  produced.  On  the  Continent,  instead 
of  u*mi{  Btemming.  the  shots  are  fired  un.stemmed  from  a 
gun  into  a  gallery  simiiar  in  character  but  considerably 
laryr  in  diameter  than  the  one  used  at  Woolwich.  The 
T  '  harge  is  determined,  which  in  a  series  of  ten 

to  ignite  the  exjiloi-ive  mixture  of  gas  and  air 
i:  -      ■  ry.    This  charge  is  termed  the  "  charge  limite" 

f' r  ';  V-  exnlosive.  The  Continental  jilan  of  firing 
nn-t<r!. :!.''!  Hhot«  into  gas  or  dust,  excludes  many  explo- 
■ives  and  <  la8<te«  of  explosives  which  the  Woolwich  test 
wonld  l^t  through  ;  and.  on  the  other  hand,  there  are 
'  whi'h     the     Continental     te-t     would    pa-ss, 

\  the  Woolwi'h  and  other  tests  would  condemn. 

'Ji-    .       .I  claimed  in  favour  of  bobbinite  were  that  in 
y.r*.  f.  '•    it   is   safer   to   handle,    and    that   not   requiring 
dft'/n  itor^^.  it  is  not  r^>  likelv  to  Ix;  accidentally  exploded. 
Further,    there   are   several    detonants    which    are    more 
likely  to  miss  fire  than  bobbinite,  and  in  the  nitroglycerin 
group  there  is  a  danger  of  freezing,  from  which  bobbinite 
is  free.     The  committee,  however,  were  unable  to  resist 
tv...  f /^.nr  li-K/n  that  lx»th  the  ignitions  which  have  occurred 
working  and  the  results  of  exf>criments  have 
.ndicatea    that    lK)bbinite    and    several    other 
when  insufficiently  confined,  are  more  likely  to 
.  ^   than   those   explosives   which   give   a   high 
<  narge    iimite,"    when  tested  without  stemming.     The 


conclusion  has  been  drawn  that  where  a  great  explosion 
is  to  be  feared,  the  existing  standard  for  the  admission  of 
explosives  to  the  Permitted  List  is  not  sufficiently  high  ; 
but  that  where  there  is  no  risk  of  such  a  disaster,  the 
casualties  due  to  small  local  gas  explosions  may  be  set  off 
against  the  additional  other  risks  attaching  to  the  use  of 
detonants.  As  a  coal-getting  explosive  bobbinite  has 
certain  advantages,  and  for  this  reason  its  elimination, 
in  cases  where  a  widespread  disaster  is  not  to  be  feared, 
appears  to  be  undesirable.  A  consideration  of  the  details 
of  all  great  modern  explosions  has  shown  that  no  wide- 
spread explosion  is  at  all  likely  to  occur  in  a  mine  except) 
by  the  agency  of  coal-dust.  Modern  ventilation  renders 
impossible,  except  locally,  the  existence  of  an  inflammable 
mixture  of  gas  and  air,  unless  dust  is  also  present ;  but  it 
has,  by  assisting  in  spreading  fine  dust  throughout  the 
mine,  and  in  rendering  it  drier  than  it  would  otherwise 
be,  considerably  increased  the  danger  of  a  dust  explosion: 
The  committee,  therefore,  recommend  that  for  the  pur- 
poses of  the  Explosives  in  Coal  Mines  Order,  explosives 
should  be  divided  into  two  classes  : — 

Class  1. — Such  explosives  as  shall  have  passed  both 
the  existing  Woohvich  test  and  the  further  tests  to  be 
hereafter  settled. 

Class  2. — Such  explosives  as  shall  have  passed  the 
Woolwich  test  alone. 

The  use  of  explosives  of  Class  2,  in  mines  and  seams, 
where  the  Explosives  in  Coal  Mines  Order  applies,  should 
only  be  permitted  for  the  exclusive  purpose  of  coal- 
getting,  in  mines  and  seams  which  are  (a)  naturally  wet 
throughout ;  (6)  effectively  watered  or  damped  arti- 
ficially wherever  coal  dust  is  present ;  (c)  divided  into 
small  districts  by  zones  of  100  yards  which  atje 
effectively  damped  ;  (rf)  in  which  all  blasting  operations 
are  caiTied  out  when  all  workmen  have  been  removed 
from  the  seam  in  which  the  shot  is  to  be  fii-ed.  It  is  pro- 
posed that  the  tests  used  by  the  Department  should  no 
longer  consist  of  the  single  test,  knowTi  as  the  Woolwich 
test,  but  should  include  a  more  severe  test,  possibly  on 
the  lines  used  on  the  Continent.  It  may  be  necessary 
to  build  a  large  gallery  similar  to  those  in  use  in  Germany 
and  Belgium.  It  may  also  be  necessary  to  try  experi- 
ments, particularly  on  coal-dust,  in  a  disused  mine.  Coal 
gas  has  succeeded  well  with  the  Woolwich  test,  but  it 
may  perhaps  be  essential  that  the  more  severe  test  should 
be  carried  out  with  natural  gas  rather  than  with  artificial 
gas.  At  the  same  time  it  would  probably  be  desirable 
to  add  to  this  testing  station  another  installation  for 
testing  coal  dust  and  safety  lamps. — G.  W.  McD. 

Explosion  limits  in  gaseous  mixtures  ;    Determination  of 
.     N.  Teclu.     XXIII.,  page  553. 

Explosions  ;   Recording  calorimeter  for .     B.  Hopkin- 

son.     XXIIL,  page  554. 

English  Patents. 

Cupro-nichel ;    Solvent  for [cleaning  rifle  barrels]. 

A.  T.  Cocking  and   Kvnoch,  Ltd.     Eng.  Pat.  15,081, 
July  3,  1900.     X.,  page  532. 

Explosive  from  trinitrotoluol ;    Process  for  producing  a 

plastic .     C.     E.     Bichel,     Hamburg,     Germany. 

Eng.  Pat.  16,882,  July  26,  1906. 

See  Fr.  Pat.  369,661  of  1906  ;  this  J.,  1907,  224.— T.  F.  B. 

Ouncotton,  nitrocellulose,  and  similar  bodies  ;    Method  of 

and  apparatus  for  drying .     K.  B.  Quinan,  Somerset 

West,  Cape  Colony.  Eng.  Pat.  22,783,  Oct.  15,  1906. 
The  apparatus  is  a  shallow  basket  .some  4  ft.  in  diameter, 
with  the  bottom  of  fine  wire  gauze.  On  this  is  laid  a  sheet  of 
cheese-cloth  on  which  is  spread  a  layer,  about  2^  in. 
thick,  of  wet  nitrocellulose,  which  has  been  made  as 
granular  as  possible  by  being  rubbed  through  a  sieve. 
A  cover  of  silk  cloth  of  fine  mesh  is  placed  in  position 
over  the  nitrocellulose,  to  prevent  any  material  being 
carried  away  by  the  current  of  hot  air.  This  drying 
basket  fits  tightly  on  top  of  a  circular  support,  into  which 
a  current  of  hot  air  is  led,  and  thus  passes  through  the 
nitrocellulose.  When  drying  has  been  comjjleted,  a^ 
current  of  cold  air  is  passed  through  the  apparatus,  to- 
cool  the  charge  before  removal. — G.  W.  McD. 
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Matches  and  igniting  surfaces  therefor  ;    Manufacture  of 

.     L.     Stange,     Aachen,     Germany.     Eng.     Pat. 

16,453,  July  20,  1906.     Under  Int.  Conv.,  Jan.  3,  1906. 

The  invention  consists  in  the  employment  of  certain 
diazo  compounds  as  a  substitute  for  phosphorus  and  its 
compounds  in  compositions  either  for  friction  ignition 
matches  or  for  producing  friction  surfaces  for  safety 
matches.  The  following  are  given  as  examples  of  com- 
positions for  these  two  purposes  respectively :  Diazo- 
benzenesulphonic  acid  (30  parts),  potassium  bichromat 
(30),  dextrin  (10),  potassium  chlorate  (20),  and  powdered 
glass  (10  parts).  Tetrazobenzidinesulpho-disulphonic 
acid  (30  parts),  powdered  glass  (5),  antimony  sulphide  (5), 
potassium  chlorate  (30),  sulphur  (5),  glue  (15),  and  potas- 
sium bichromate  (10  parts). — G.  W.  McD. 

United  States  Patents. 

Explosive  povjder  ;    Process  of  producing  .     F.  I.  du 

Pont  and  F.  Sparre,  Assignors  to  the  E.  I.  du  Pont  de 
Nemours  Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
836,704,  Nov.  27,  1906. 

The  process  consists  in  agitating  with  nitrocellulose, 
suspended  in  a  liquid  in  which  it  is  insoluble,  an  emulsion 
of  a  solvent  of  nitrocellulose  diluted  by  a  substance  which 
is  insoluble  in  the  liquid  in  which  the  nitrocellulose  is 
suspended,  and  which  is  not  a  solvent  of  nitrocellulose, 
but  is  soluble  in  the  nitrocellulose  solvent.  As  an 
example  :  1  part  of  nitrocellulose  suspended  in  8  parts 
of  water  is  agitated  with  1  part  of  amyl  acetate  diluted 
bv  0-25  part  of  a  liquid,  such  as  amyl  alcohol  or  benzene. 
(See  also  this  J.,  1893,  1057,  1058.)— J.  F.  B. 

Explosive.     0.  Silberrad,  Blackheath.     U.S.  Pats.  849,925 

and  850,119,  April  9,   1907. 
See  Eng.  Pat.  18,692  of  1905  ;  this  J.,  1907,  114— T.  F.  B. 

Explosives  ;    Waterproof  composition  for .     F.  Sparre, 

Assignor  to  the  E.  I.  du  Pont  de  Xemoxu-s  Powder  Co., 
Wilmington,  Del.  U.S.  Pat.  850,266,  April  16,  1907. 
A  COMPOSITION  consisting  of  nitrocellulose  1  to  15  per 
cent.,  of  a  normally  solid  nitro-compound  less  than 
15  per  cent.,  and  of  a  liquid  nitro-compound  60  to  95  per 
cent,  in  which  the  solid  nitro-compound  and  nitrocellulose 
are  dissolved. — G.  W.  McD. 

Explosive  ;    Ammonium  nitrate  metallic  ,  and  process 

of  making  same.  F.  Sparre,  Assignor  to  the  E.  I.  du 
Pont  de  Nemours  Powder  Co.,  Wilmington,  Del.  U.S. 
Pat.  850,267,  April  16,  1907. 

A  PEOCESS  consisting  in  incorporating  "  ammonium 
nitrate  metallic  powder  "  with  a  solution  of  guncotton  in 
a  liquid  nitro-compound,  the  latter  forming  a  coating 
ingredient.  The  mixture  is  then  further  incorporated 
vnth  ungelatinised  nitrocellulose. — G.  AV.  McD. 

Explosive.  F.  Sparre,  Assignor  to  the  E.  I.  du  Pont  de 
Nemours  Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
850,268,  April  16,  1907. 

An  explosive  consisting  of  ammonium  nitrate  (65 — 85  per 
cent.),  a  metallic  ingredient  (5 — 20  per  cent.),  trinitro- 
toluene (5 — 20  per  cent.),  and  ungelatinised  nitrocellulose 
less  than  12  per  cent. — G.  W.  McD. 

Explosive  ;  Ammonium  nitrate .     F.  Sparre,  Assignor 

to  the  E.  I.  du  Pont  de  Nemours  Powder  Co..  Wilming- 
ton, Del.     U.S.  Pat.  850,325,  April  16,  1907. 

A  NON-HYGEOSCOPic  powder  of  ammonium  nitrate  (50 — 
85  per  cent.),  coated  with  mononitrotoluene  (3 — 30  per 
cent.),  trinitrotoluene  (less  than  7*5  per  cent.),  and  nitro- 
cellulose (less  than  4-5  per  cent.). — G.  W.  McD. 

Explosive,  and  process  of  making  sa/ne.  F.  Sparre, 
Assignor  to  the  E.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,  Del.  U.S.  Pat.  850,326,  April  16,  1907. 
A  WATERPROOF  coating  mixture  containing  a  liquid  nitro- 
compound of  a  hydrocarbon  (less  than  5  per  cent.),  and 
a  solid  nitrocompound  of  a  hydrocarbon  (5 — 15  per  cent.), 
ammonium  nitrate  (less  than  65  per  cent.),  and  a  mixture 
containing  a  nitrated  organic  sensitising  agent  (5 — 25  per 


cent.),  ferrosilicon  (5 — 25  per  cent.),  and  a  solid,  uncoated 
non-hygroscopic,  inorganic,  oxidising  agent  (10 — 40  per 
cent.).— G.  W.  McD. 

Explosive.  F.  Sparre.  Assignor  to  the  E.  I.  du  Pont  de 
Nemours  Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
850,502,  April  16,  1907. 

An  explosive  containing  nitrocellulose,  ferrosilicon, 
sodium  nitrate,  sulphur,  and  charcoal. — G.  W.  McD. 

Explosive,  treated  with  non-hygroscopic  compound.  A.  La 
Motte,  Assignor  to  the  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  850,589, 
April  16,  1907. 

An  explosive  consisting  of  ammonium  nitrate,  a  nitro- 
naphthalene,  and  a  nitrotoluene. — G.  W.  McD. 

French  Patents. 

Explosives    [non-freezing],    uith    a    low    temperature    of 

explosion  ;  Method  of  manufacture  of  .     V.  Vender. 

Fr.   Pat.   372,267,   Dec.    6,    1906.     Under   Int.   Conv., 
Dec.  9,  1905. 

Nitrocellulose  can  be  gelatinised  by  the  nitroacetins 
and  nitroformins  without  the  aid  of  a  solvent,  and  this 
property  is  made  use  of  for  the  production  of  a  plastic 
or  a  gelatinised  explosive.  The  method  of  preparation 
is  as  follows  : — Glycerol  (100  kilos.)  and  anhydrous  oxahc 
acid  (50  kilos.)  are  heated  together  at  140°— 150=  C.  for 
20  hours.  The  product,  consisting  of  125  kilos,  of  a 
mixture  of  glycerol  and  monoformin,  is  nitrated  at  25''C. 
with  a  mixtiu-e  of  275  Idlos.  of  strong  nitric  acid  and 
90  kilos,  of  fuming  sulphuric  acid  containing  25  per  cent, 
of  sulphuric  anhydride.  The  oil  which  separates  is 
washed  with  water  and  a  dilute  solution  of  sodium 
carbonate.  It  is  pale  yellow  in  colour,  has  a  specific 
gravity  of  1-57  and  contains  15-7  per  cent,  of  nitrogen. 
This  corresponds  to  a  mixture  of  nitroformin  (33  per  cent.) 
and  nitroglycerin  (67  per  cent.).  One  hundred  kilos, 
of  this  mixture  will  gelatinise  from  1  to  400  kilos,  of 
nitrocellulose,  and  an  explosive  of  any  required  degree 
of  plasticity  or  hardness  can  thus  be  obtained.  The 
dinitroacetin  compound  is  obtained  in  a  similar  manner 
to  that  already  described.  It  has  a  specific  gravity  of 
1-45  and  contains  12-5  per  cent,  of  nitrogen.  Gelatinisation 
of  nitrocellulose  can  also  be  effected  by  the  addition  to 
moist  nitrocellulose  of  a  basic  acetin  soluble  in  water. 
If  the  water  is  then  evaporated,  gelatinisation  of  the 
nitrocellulose  takes  place,  and  the  resulting  plastic  mass 
can  be  formed  into  grains  or  flakes  as  desired. — G.  W.  McD. 

Matches    and   friction    surfaces ;     Manufacture    of   . 

Chemical  Industrial  SjTidicate,  Ltd.     Fr.  Pat.  372,852, 
Dec.  22,  1906.     Under  Int.  Conv.,  Jan.  3,  1906. 

The  invention  relates  to  the  use  of  diazobenzenesulphonic 
anhydride  as  a  substitute  for  phosphorus,  in  the  com- 
position for  matches  and  friction  surfaces.  For  a  match 
paste  the  following  composition  is  suitable  : — Potassium 
chlorate  (47  parts),  powdered  glass  (20),  sulphur  (4), 
gum  (13),  diazobenzenesulphonic  anhydride  (10),  resin  (6), 
and  water  (60  parts).  For  friction  surfaces  for  safety 
matches  the  following  example  is  given : — Powdered 
glass  (20  parts),  antimony  sulphide  (20),  diazobenzene- 
sulphonic anhydride  (40),  gum  arable  (10),  and  water 
(60  parts).  The  temperature  during  the  mixing  of  the- 
constituents  should  not  be  allowed  to  rise  above  30"  C. 

— G.  W.  JIcD.    i 


XXIII.— ANALYTICAL    CHEMISTRY. 

{Continued  from  page  492.) 
APPARATUS. 

Explosion  limits  in  gaseous  mixtures  ;    Determination  of 
.     N.  Teclu.     J.  prakt.  Chem.,  1907,  75,  212—223. 

The  mode  of  experimenting  is  easily  seen  from  the  dia- 
gram of  the  apparatus,  regarding  which  it  need  only  be  said 
that  all  stopcocks  are  single  save  E,  which  is  a  three-way 
cock  by  means  of  which  the  eudiometer.  A,  and  the  vessel, 
C,  can  be  either  put  into  communication  with  one  another. 
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explosion  has  occurred,  any  water  formed  is  removed 
beiore  the  next  experiment  by  removing  the  mercury 
from  the  eudiometer  by  lowering  X  till  the  bend  is  clear, 
and  then  drawing  air  through  by  suction  at  L.  Tho 
author's  results  are  as  follows,  for  mixtures  of  various 
with  air : — 


flr  wparately  with  the  outer  air.  The  tube,  Z,  is  a  continu- 
atioD  of  the  tube  above  E,  anrl  rear'hes  nearly  to  the  cock, 
G,  to  that  communication  with  the  eudiometer  is  not  from 
the  bottom  but  from  the  top  of  C.  A  being  open  to  the 
air,  the  mercury  reservoir,  X,  is  raised  on  its  stand,  T, 
til  the  desired  volume  of  A  is  unoccupied  by  mercury, 
•od  T  »  then  fixed.  X  is  then  placed  on  U,  and  the 
eudiometer  and  cock  filled  with  mercury,  and  the  cock 
doMd.  C  beins  now  open  to  the  air  by  both  G  and  E, 
the  reservoir,  \,  is  raised  bv  raising  V\'  till  the  required 
Tohime  of  C  is  unoccupied  W  mercury,  and  W  is  fixed. 
In  order  to  ditcover  the  limits  of  explosion,  a  current 
of  hvdrojfen  (coal-ga.«,  acetylene,  &c.)  is  passed  by  means 
of  the  tub*.  R,  H  beinir  closed,  and  K  open,  through 
C  till  the  air  is  romplet<-ly  <!ispla<^ed.  X  is  now  placed 
on  T,  (i  rloned.  E  turned  to  join  A  and  C,  anrl  finally 
fj  , . . .  ,  .1  ..  .11.  ..  .1,.  jj^,  ^{jij  j,a.s.ujng  through  to  cscajK; 
• .  E  Lh  now  dose*!  and  the  r«f)nired 
',  .is   thu.H   hhut  off  in   A.     The  gas 

•npiily  v  fiiJM-»mri«-eief|,  tJic  niblK-r  IuIk-,  S,  Blij)|ied  off 
K,  G  opened,  E  ma<le  to  connect  C  with  the  air,  and  dry 
air  pMfted  through  from  !>,  till  all  hydrogen  is  driven  out; 
(i,  K,  and  K  are  closed,  and  the  required  volume  of  air  is 
now  nhnt  off  in  C.  A  and  C  are  now  ma«le  to  communi- 
cate, the  hydrogen  driven  into  C  by  raising  X,  till  the 
merf  ury  reaches  the  top  of  Z ;  X  is  lowered  and  raised 
•gain  grarlually  till  mixture  of  the  ga^es  is  assured,  and 
»  porti<wi  of  the  mixture  is  drauTi  down  into  and  hhut 
off^  in   A,   and   the  spark   pasted   to  explode    it.     \\  hen 


Gas. 

Lower  limit 
of  explosion 
(air  in  excess). 

Upper  limit 

of  explosion 

(gas  in  excess). 

per  cent,  of  gas 
in  mixture. 
9-73— 9-96 
4.36— 4-82 
3-20— 3-67 
1-53— 1-77 

per  cent,  of  gaa 
in  mixture. 
62-75 — 63-58 

Coal  gas 

Methane  

23-35—23-63 

7-46—  7-88 

57-95—58-65 

Thus,  with  mixtures  of  hydrogen  and  air,  only  those 
will  explode  which  contain  as  lower  limit,  9-73 — 9-96,  and 
as  upper  limit,  62-7.5—63-58  per  cent,  of  hvdrogen. 

— J.T.D. 

Explosions ;:    Recordiiuj   calorimeter  for .     B.    Hop- 

kinson.     Proc.  Roy.  Soc,  1907,  A  79,  138—154. 

The  explosion  chamber,  the  internal  surface  of  which  was 
covered  as  completely  as  possible  with  wood  and  cork, 
is  lined  with  a  continuous  band  of  copper  strip.  The 
increase  of  resistance  of  the  copper  during  the  progress  of 
the  explosion  and  the  subsequent  cooling,  is  recorded, 
the  pressure  of  the  explosion  being  simultaneously  recorded 
upon  the  same  moving  photographic  film.  From  these 
indications  the  quantity  of  heat  conveyed  to  the  copper 
is  calculated.  Corrections  for  loss  of  heat  to  the  backing 
(20  per  cent.),  and  for  the  vmcovered  portion  of  the 
explosion  vessel  (6  per  cent.),  are  introduced.  As  a  test 
of  the  accuracy  of  the  calorimeter,  calculations  were  made 
at  points  so  far  down  the  cooling  curve  that  the  specific 
heat  of  the  gas  may  be  considered  as  Icnown.  From  the 
calorific  power  and  specific  heat  of  the  gases,  on  the  one 
hand,  and  the  corrected  calorimetric  values  on  the  other, 
results  are  obtained  which  in  two  experiments  recorded, 
differ  by  2  and  10  per  cent,  respectively.  This  discrepancy 
may  perhaps  be  accounted  for  by  some  of  the  mixture 
remaining  unburnt. — R.  S.  H. 

United  States  Patent. 
Grain  ';,   Apparatus  for  the  rapid  determination  of  moisture 

in  .     E.  Brown,  New  York,  and  J.  W.  T.  Duvel, 

Ohio.     U.S.  Pat.  848,616,  March  26,  1907. 

The  grain  is  mixed  with  oil  and  introduced  into  a  distil- 
lation flask  which  is  placed  in  an  asbestos-lined  chamber. 
The  bottom  of  this  chamber  is  formed  of  wire-gauze,  on 
which  the  flask  rests,  and  below  the  gauze  partition  is  a 
second  chamber  to  which  heat  is  supplied.  A  ther- 
mometer is  fitted  in  the  neck  of  the  flask,  and  projects 
through  the  cover  of  the  chamber.  The  neck  of  the  flask 
is  also  provided  with  a  side  tube  connected  with  a  con- 
denser, and  the  distillate  is  collected  in  graduated  cylin- 
ders. A  number  of  the  flasks  may  be  fitted  up  in  adjacent 
chambers. — W.  P.  S. 

INORGANIC— QUANTITATI VE. 

Succinic  acid  •;    Use  of ns  a  standard  in  alkalimetry 

and   acidimetry.     I.    K.    Phelps    and   J.    L.    Hubbard. 
Amer.  J.  Sci.,  1907,  23,  211—213. 

Experiments  with  succinic  acid  prepared  in  four  different 
ways  showed  that  this  substance  serves  aduiirably  as  a 
standard   in  alkalimetry  and   acidinietry.     For  ordinary 

Curposes,  succinic  acid  of  sufficient  purity  can  be  prepared 
y  crystallising  the  commercial  acid  from  boiling  water, 
or  preferably  from  boiling  water  containing  nitric  acid- 
For  extremely  accurate  work,  however,  tiie  acid  j)repared 
by  hydrolysis  of  the  pure  ethyl  ester  is  most  satisfactory. 

— A.  S. 

Chlorides   and   bromides ;     Direct   quantitative   separation 

of .     L.  W.  Andrews.     J.  Amer.  Cliem.  Soc,  1907 

29,  275—283. 

For  the  quantitative  separation  of  chlorides  and  bromide", 
the  author  finds  that  the  most  accurate  results  are  obtained 
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by  the  follo'wing  modification  of  Bugarszky's  method  (Z. 
anorg.  Chem.,  1895,  10,  3S7),  based  upon  the  use  of  iodic 
acid  as  an  oxidising  agent.  In  carrying  out  the  method, 
the  quantities  of  potassium  iodate  and  nitric  acid,  employed 
as  oxidising  agent,  are  so  regulated  that  the  excess  of 
iodic  acid  left  after  the  oxidation  is  approximately 
constant.  Also,  the  quantity  of  substance  taken,  should 
be  greater  the  higher  the  proportion  of  bromide  present. 
For  example,  in  the  case  of  the  determination  of  chloride 
in  crude  potassium  bromide,  the  following  quantities  ■will 
prove  satisfactory : — 


Percentage  of         Weight  of                                 I 
KCl  in  the          crude  KBr           2V/5  KIOs      2JV-Sitrlc  acid, 
crude  KBr.              taken.               solution. 

5    —10 
1-5 —  50 
0-25— 1-5 

gnn.                    c.c. 
0-6                       36 

1-8                           96 
3-6                         186 

C.C. 
20 
26 
35 

The  mixture  of  chloride  and  bromide  is  treated  with  the 
potassium  iodate  and  nitric  acid  in  a  500  c.c.  Kjeldahl 
flask  having  a  neck  20 — 25  cm.  long,  and  the  solution  is 
diluted  to  200—250  c.c.  The  flask  is  then  supported  at 
an  angle  of  30°  from  the  vertical,  and  the  contents  boiled 
gently,  until  the  volume  is  reduced  to  about  90  c.c.  in 
about  30 — 40  minutes.  100  c.c.  of  Mater  are  then  added, 
and  the  boiling  is  continued  until  50  c.c.  have  passed  off. 
The  escaping  vapour  is  now  tested  by  means  of  a  piece 
of  fluorescein  paper  held  across  the  mouth  of  the  flask 
for  five  minutes.  AATien  the  test  pajjer  is  no  longer 
coloured  orange,  the  escaping  steam  is  passed  through 
10  c.c.  of  a  2  per  cent,  solution  of  potassium  iodide  rendered 
faintly  acid  with  hy.drochloric  acid,  until  the  solution 
becomes  hot.  This  test  is  stated  to  be  extremely  delicate, 
and  when  the  iodide  solution  shows  no  yellow  colour  on 
viewing  it  against  a  white  background,  it  may  be  accepted 
that  all  the  bromine  has  been  expelled.  From  1  to  1*5  c.c. 
of  a  25  per  cent,  solution  of  phosphorous  acid  are  now 
added  to  the  solution  in  the  flask,  without  interrupting  the 
boiling,  and  the  boiling  continued  for  5  minutes  after  all 
the  iodine  has  been  expelled.  The  solution  is  then  cooled, 
a  moderate  excess  of  X/20  or  AV50  silver  nitrate  solution 
added,  together  with  a  piece  of  filter  paper,  and  the  whole 
shaken  until  the  paper  is  reduced  to  pulp.  After  filtering 
and  washing,  the  excess  of  silver  nitrate  is  titrated  with 
ammonium  thiocyanate  in  presence  of  ferric  nitrate 
according  to  Volhard's  method,  and  then  back  again  with 
:silver  nitrate  solution. 

For  the  determination  of  chlorine  in  crude  bromine, 
about  3  grms.  of  the  sample  (or  more,  if  the  chlorine  con- 
tent is  below  0-5  per  cent.)  are  added  to  a  solution  of 
2  grms.  of  potassium  iodide  in  50  c.c.  of  water  contained 
in  a  stoppered  flask.  After  well  shaking,  the  contents  are 
introduced  into  a  400  c.c.  Kjeldahl  flask,  60  c.c.  of  X/5 
potassium  iodate  solution  and  24  c.c.  of  nitric  acid  added, 
and  the  chlorine  determined  as  described  above.  The 
author  draws  attention  to  the  need  of  precautions  in  taking 
samples  of  crude  bromine,  as  the  chlorine  content  is 
appreciably  altered  even  by  pouring  from  one  vessel  to 
another.  The  sample  should  be  withdrawTi  by  means  of  a 
special  pipette  from  beneath  the  level  of  the  crude  bromine. 

—A.  S. 

Aluminium  in  silicates  ;    Determination  of  .     F.  W. 

Hinrichsen.     Ber.,  1907,  40,  1497—1501. 

The  amount  of  aluminium  found  in  silicates  after  treat- 
ment with  sulphuric  and  hydrofluoric  acids  to  remove  the 
silica,  is  considerably  lower  than  that  expected,  the  loss 
varying  from  10  to  30  per  cent.  Although  aluminium 
fluoride  is  volatile,  this  is  not  sufficient  to  account  for  the 
loss.  If  a  solution  of  aluminium  sulphate  be  made  acid 
with  hydrofluoric  acid,  and  then  treated  with  ammonia 
whilst  hot,  no  precipitate  is  formed,  but  crystals  of  the 
double  salt,  ammonium  aluminium  fluoride,  (NH4)3AlFg, 
separate  out  on  cooling.  A  solution  of  aluminium  sulphate 
was  prepared.  Gradually  increasing  amounts  of  ammo- 
nium fluoride  were  added  to  separate  portions  of  this, 
and  the  amount  of  alumina  that  could  be  precipitated  by 
the  addition  of  ammonia  whilst  hot,  was  determined.    The 


quantitative  precipitation  of  alumina  imder  these  circum- 
stances is  not  possible.  Alumina  with  sulphuric  and 
hydrofluoric  acids  was  heated  till  white  vapours  of  sulphur 
trioxide  were  evolved  ;  hydrofluoric  acid  was  detected 
in  the  residue.  The  amount  of  hydrofluoric  acid  retained 
depends  iipon  the  manner  of  the  heating,  being  lessened 
if  the  crucible  is  heated  uniformly  all  over.  Hence  the 
treatment  of  silicates  with  sulphiiric  and  hydrofluoric 
acids  should  be  avoided  "wherever  possible.  AVhero  it  is 
unavoidable,  owing  to  the  presence  of  alkali  jnetals,  the 
sulphuric  acid  must  be  completely  evaporated,  and  the 
residue  heated  to  gentle  ignition  to  remove  all  fluorine. 

~F.  Shdn. 

Tjcad  sulphate  ;    Method  for  wanhing  precipitates  of  

L.  L.  de  Koninck.     Bull.  Soc.  Chim.  Belg.,  1907,  21, 
141_149. 

When  lead  is  determined  as  sulphate,  the  precipitate 
may  be  washed  with  a  solution  containing  0-7  per  cent, 
of  ammonium  sulphate,  instead  of  using  alcohol,  as  is 
customary,  or  dilute  sulphuric  acid  followed  bv  alcohol. 
The  small  quantity  of  ammonium  sulphate  retained,  in 
no  way  interferes  with  the  subsequent  incineration  of  the 
filter- paper. — F.  Sodx. 

Clays,    <i:c.  ?     Determination   of   amount   of   soluble    salts 
in   .     J.    W.    Mellor.     IX.,    page    528. 

Zinc  ore  analysis  ;    Eeport  of  the  sub-committee  on  . 

G.  C.  Stone  and  W.  G.  Waring.     X.,  page  530. 


Wolfram  and  hObnerite;  Analysis  of  — 
X.,  page  530. 


P.  Xicolardot. 


ORG  A  XIO—Q  UALITA  TI VE. 

Lactic  acid  ;  New  reaction  for .     W.  Thorns.     Apoth.- 

Zeit.,  1907,  22,  206. 

A  FEW  C.C.  of  the  liquid  are  treated  with  three  or  four  drops 
of  a  30  per  cent,  solution  of  chromic  acid  or  sufficient  to 
impart  a  bright  yellow  tint.  The  mixture  is  then  warmed 
on  the  water- bath.  In  the  presence  of  a  trace  of  free 
lactic  acid,  a  reddish-brown  colour  is  produced  in  10  mins. 
Hydrochloric  acid,  acetic  acid,  acetone,  and  alcohol  do  not 
alter  the  original  yellow  tint  imparted  by  the  chromic 
acid  solution. — J.  6.  B. 

Absinthe  ;    Action  of  water  on  [alcoholic]  essences  of . 

Sangle-Ferriere  and  L.  Cuniasse.     XX.,  page  550. 


ORGANIC— Q  UA  NT  IT  A  TI  VE. 

Sugars   in   honey  ';     Polarimetric   determination   of   . 

P.  Lehmann  and  H.  Stadlinger.  Z.  Unters.  Xahr.  u. 
Genussm.,  1907,  13,  397—419. 

The  authors  state  that  the  formulaj  given  by  Haenle  in 
his  "  Chemie  des  Honigs,"  III.  Auflage,  1895,  for  the 
polarimetric  determination  of  starch  svrup  and  sucrose 
in  honey,  are  based  upon  incorrect  principles,  and  lead 
to  false  conclusi(ms.  An  accurate  polarimetric  deter- 
mination of  sucrose  in  honey  is  possible  only  by  the 
inversion  method.  For  calculating  the  percentage  of 
sucrose  from  the  polarimetric  results,  the  following 
formulne  are  given  : — For  10  percent,  solutions  of  honey, 
y  =  5'725xA.  where  A=  the  difference  in  the  rotation 
of  the  solution  in  a  200  mm.  tube  before  and  after  inversion. 
For  solutions  of  honey  of  any  concentration,  y  =  [a]AX 
1'1448,  where  [a]A=  the  difference  in  the  specific  rotatory 
power  of  the  solution  before  and  after  inversion. — A.  S. 

Carbon  bisulphide ';    Use  of in  the  determination  of 

mlici/lic  acid  in  icine.  W.  L.  Dubois.  J.  Anier.  Chem. 
Soc"  1907,  29,  293—294. 

The   author   finds   that   carbon    bisulphide    is    the    most 

satisfactory    solvent    for   extracting    salicylic    acid    from 

the  dried  ether  extract  of  a  wine. — A.  S. 

Rubber  goods  7    Determination   of   sulphur   in   — —      A. 
Wagner.     XIIIC,  page  538. 
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E.  Stiasnv. 


CaoHtchoue  nitroiiies  and  their  emplofimtnt  for  the  anali/sis 
of  ratr  rubbtns  and  rubber  good<f.  T.  Alexander.  XIITC, 
page  63S. 

Chrome  liquors  ;    Analysig  of  OHf-hnlh  — 
XiV.,  page  6i0. 

Sucrost    in   osmoM    mUer  ;     Determination    of .     K. 

Andrlik  and  V.  Stanek.     XVI.,   page  540. 

Ba^ic  lead  acetnte  :    Infiuetice  of on  the   rotation  of 

gucriise  in  irate r  wjvtion.     F.  Bates  and  J.  C.  Blake. 
XVI..  page  641. 

Milk :    J/'irun:  chloride  as  a   preservative  of  for 

anaiyns.     P.  Gr^lot.     XVIII.4.,  page  546. 

JJelhyl  alrohol  as  an  extraction  fluid  for  drugs  [Relative 
iti/M<  of  ethijl  and  mtthi/l  a'cohol  as  txtrading  media], 
L.    Roeenthaler.     XX..    pa;;e   550. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

(CotUiuued  from  page  492.) 

Zinc  :    Triboluminesccnce  of  substances  containing . 

A.   KarL     Compt.   rend.,    1907,   144,   841—843. 

Whe>"  zinc  sulphide  is  heated  with  a  variety  of  substances, 
the  products  exhibit  the  phenomenon  of  tribolumines- 
cence.  emitting  light  when  crushed.  Such  mixtures  as 
one  part  of  manganese  nitrate  to  live  parts  of  zinc  suljjhide, 
or  O'O  part  of  silica  or  tin  oxide  to  five  parts  of  zinc  .sul- 
phide, or  0'T5  }>art  of  manganese  silicate,  stannate,  itc, 
to  five  parts  of  zinc  sulphide,  are  suitable,  and  a  tem^Tera- 
ture  of  about  1200"  C.  maintained  for  20 — 30  minutes. 
Although  these  bodies  do  not  phosphoresce  in  an  appreci- 
able deCTee.  the  light  which  they  emit  when  crushed  is 
visible  even  bv  dav.     The  presence  of  air  is  not  necessarv. 

— F.  SODK. ' 

Rare  earths  ;  Phosphorescence  of  the .     J.  de  Kowalski 

and  C.  Gamier.     Compt.  rend.,  1907,  144,  836—839. 

Very  small  quantities  of  the  rare  earths  incorporated 
with  the  sulphides  of  the  alkaline-earth  metals  form 
mixtures  exhibiting  a  relatively  intense  phosphorescence 
when  excited  by  the  ultra-violet  ra\-s.  For  example, 
1  part  of  samarium  to  2.3,0<XJ  parts  of  strontium  sulphide 
or  6,000  parts  of  calcium  sulphide  is  sufficient  to  give 
the  maximum  luminosity  :  a  much  smaller  proportion 
of  this  rare  earth  than  Ls  necessary  when  mixed  with 
oxide,  ia-'tea/l  of  sulphide,  and  excited  by  the  cathode 
rays.  The  luminosity  of  the  phosphorescence  is  aug- 
mented by  the  adfiition  of  sulj)hatcs  and  other  salts  of  the 
alkali  metals.  For  the  preparation  of  the  sulphide 
mixture,  a  solution  containing  the  alkaline-earth  and 
rare  earth  as  nitrates  Ls  precipitated  by  ammonium 
carbonate,  and  the  carbonate  heated  with  sul])hur  and 
then  suddenly  cw^led.  Preparations  of  prasewlyjiiium, 
neodyniium.  erbium,  and  hamarium  have  been  studied. 
The  colour  of  the  light  h  foimd  to  dei)end  on  the  flux 
lued,  and  it  ahto  varies  with  the  temjKTature. — F.  Sodn. 

Radium  emanation  ;   Chemical  action  of  the •.     Part  I. 

.\ction  on  di-ttilled  water.     Sir  William  Kamssv.     Chem, 
boc.  I'roc.,  1007.  23.  132. 

A  QPALtTATlVE  confirmation  of  the  fact  noticed  by  Pvuther- 
ford  that  the  emanation  from  ra'iium,  in  d^f-ayiiig,  evolves 
a  large  amount  of  heat,  hai  l»f«-n  obtained  ;  the  relative 
amounts  of  hydrogen  and  oxygen  prrxiured  by  the  action 
of  radium  bromi^le  on  water.  amoiintin(f  to  32  c.c.  of  explo- 
•iTe  gaM«  jier  grarn  of  ra^lium  i»er  Hk^  houn*.  have  U-en 
meaaared.  and  alio  the  exre^  of  hydrogr-n,  of  which  the 
mean  valno  '»  Tr't  p»T  fcnf.,  reckonefl  on  the  total  gas. 
Rea^f/n-i  were  adducefl  to  nhow  that  hydrogen  is  not  oni; 
of  tb^  prorlurt*  of  degra*iation  of  ra^liiini,  anrl  other 
hyyKithen*^  to  aroount  for  the  exf-ess  of  hvdrog«'n  were 
con.*Kl»T»"d.  The  action  of  thf  emanation  alone  on  water 
alio  de^omjio^jes  it  into  expioiive  ga^.  mixed  with  excess 
of  hrdroffeti  ;  it  has  he<rn  shown  that  the  emanation, 
when   mixed   with  explosive  ga«,  causes  recombination. 


and  the  rate  at  which  the  decomposition  of  water  takes- 
place  has  been  measured.  The  reason  of  the  production 
of  excess  of  hydrogen  has  not  yet  been  elucidated. 

The  emanation  is  an  inactive  gas,  in  the  sense  of  not 
forming  compounds ;  but  at  the  same  time,  a  most  active 
gas,  inasmuch  as  it  decomposes  or  disintegrates  into  a 
series  of  other  bodies,  some  of  which,  at  least,  are  capable- 
of  chemical  combination. 

Suspensions  in  dilute  alkaline  solutions.     W.  R.  Whitnev 
and  A.  Straw.     J.  Amer.  Chem.  Soc,  1907,  29,  325—329.' 

The  authors  examined  the  effect  ot  additions  of  soditnn. 
hydroxide  to  aqueous  emulsions  or  suspensions  of  turpen- 
tine, carvene,  carvol,  tcrebene,  safrol,  terpineol,  lamp- 
black, china  clay,  and  colloidal  silver.  In  all  cases  it 
was  found  that  the  stability  of  the  emulsion  or  suspension 
was  increased  by  addition  of  a  detinite,  very  small  quantity 
of  alkali,  but  diminished  by  addition  of  larger  quantities. 
The  maximum  stability  with  certain  of  the  emulsions  or 
suspensions  was  obtained  with  the  following  concentra- 
tions of  alkali :— Turpentine,  0-008  iV';  carvene,  0-0002  N ; 
lampblack,  0-001  N.  These  results  are  in  accord  with 
those  of  Bredig,  who  found  that  a  trace  of  alkali  had  a 
markedly  favourable  efi'ect  on  the  stability  of  colloidal 
solutions  of  gold  and  platinum  prepared  by  cathodic 
disintegration.  For  example,  a  colloidal  gold  solution 
rendered  alkaline  to  a  concentration  of  0-001  X  was  found 
to  be  remarkably  stable. — A.  S. 

Methyl  oxide  [methyl  ether]  ayid  sulphur  dioxide ;  Com- 
pressibilities and  vapour-pressures  of  mixtures  of  . 

Formation  of  a  compound  of  the  two.     E.  Briner  and  E. 
Cardoso.     Compt.  rend.,  1907,  144,  911—913. 

A  MIXTURE  of  equal  volumes  of  methyl  ether  and  sulphur 
dioxide  has  a  vapour- pressiu-e  much  below  that  of  either 
of  the  gases  separately  (and  hence  much  below  the  mean 
of  those  values),  at  56',  77°,  and  109^  C,  whence  the  authors 
infer  that  a  compound  of  the  formula,  (CH3)20.S02,  is 
formed.  The  critical  temperature  and  pressure  of  this- 
compoimd  are  respectively  lo2°-5  C,  and  62  atmospheres. 
The  compoimd  is  analogous  to  Fricdel's  compound, 
(CH;j)20.HCl ;  it  is  formed  by  combination  of  its  con- 
stituents in  the  gaseous  i)hase,  and  probably  contains 
tetravalcnt  oxygen. — J.  T.  D. 

Magnetic  rotation  of  hexatriene,  CHgiCH.CHiCH.CHiCHo, 
and  its  relationship  to  benzene  and  other  aromatic  com- 
'pounds,  also  its  refractive  power.  Sir  W.  H.  Perkin. 
Chem.  Soc.  Proc,  1907,  23,  110—112. 

Ix  a  paper  on  the  magnetic  rotatorv  power  of  aromatic 
compounds  (Chem.  Soc.  Trans.,  1896,  69,  1025)  the  very 
high  rotations  they  possess  have  been  pointed  out ;  the 
cause  of  this  has  been  supposed  to  be  due  in  the  case  of 
benzene  to  its  ring  formation,  because  the  rotation  of  that 
substance  is  much  higher  than  that  of  its  isomeride, 
dii)ropargyl.  This,  howev^er,  became  doubtful  when  it 
was  found  that  d-A3:8(9).p.jnenthadiene,  which  contains 
two  unsaturated  groujjings  in  conjunction,  gave  abnor- 
mally high  rotations,  indicating  the  possibility  that  in  ben- 
zene and  other  substances  containing  unsaturated  groups 
in  conjunction,  the  high  rotations  were  also  due  to  this 
circumstance.  It  was  therefore  desirable  to  examine  some 
chain  compound  containing  unsaturated  groui)s  in  con- 
junction, in  which  there  could  be  no  influence  due  to  ring 
formation.  This  was  rendered  possible  by  the  examina- 
tion of  hexatriene,  which  contains  three  consecutive 
unsaturated  groui)s.  Hexatriene  was  found  to  have  a 
remarkably  high  rotation  of  12-196.  The  difference  in 
the  formation  of  hexatriene  and  benzene  is  simply  the 
difference  of  ring  formation,  due  to  the  loss  of  2  atoms 
of  hydrogen.  This  affects  the  magnetic  rotation  by 
0-9H2,  and  if  that  amount  is  subtracted  from  the  above  a 
value  is  obtained  for  tlie  magnetic  rotation  of  benzene, 
based  on  the  assumption  that  benzene  contains  three 
unsaturated  grouj)ings  ;    this  amounts  to  11-214. 

This  number  is  ])ractically  that  actually  found  for  ben- 
zene, 11-284,  and  apj)ears  to  point  to  two  conclusions, 
nam«-ly,  that  benzene  contains  three  contiguous  unsatu- 
rated groupings  (Kekule's  formula),  and  secondly  that 
these  have  substantially  the  same  values  as  in  open  chain 
compounrls.     It  is  also  noticed  that  the  values  of  these 
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unsaturated  groups  when  in  conjunction,  considerably 
increase  with  their  number.  The  refractive  and  dis- 
persive power  of  hexatriene  is  very  high,  but  the  numbers 
do  not  show  such  a  close  relationship  to  benzene  as  do  the 
magnetic  rotations.  The  difference  of  0-07  between  the 
rotation  of  benzene  estimated  from  hexatriene  and  the 
iound  value  was  small  and  might  partly  be  due  to  experi- 
mental error  ;  it  had  therefore  not  been  thought  advisable 
to  give  any  special  significance  to  it  in  the  meantime. 


New  Books. 

Industkiai,  Alcohol:  Its  Maxufactuee  and  Uses. 
A  Practical  Treatise  based  on  Dr.  Max  Maercker's 
"  Introduction  to  Distillation,"  as  revised  by  Dr. 
Delbriick  and  Dr.  Lange.  By  John  K.  Bkachvogel, 
M.E.  With  Special  Chapters  by  Chables  J.  Thatcher, 
Ph.D.  Crosby  Lockwood  and  Son,  7,  Stationers'  Hall 
Court,  London.  Munn  and  Company,  361,  Broadway, 
New  York.     1907.     Price  16s.  6d.  net. 

Svo  volume,  containing  505  pages  of  subject  matter, 
with  107  illustrations,  and  the  alphabetical  index.  The 
subject  matter  is  classified  as  follows  :  The  Industrial 
Value  of  Tax-free  Alcohol,  and  ■what  it  means  for 
■OUR  Agricultural  Interests.  Sumsiary  of  the 
Processes  in  Spirit  Manufacture.  I.  Starch: 
How  it  is  formed  :  its  Characteristics,  and  the  Changes  it 
undergoes  in  Spirit  Manufacture.  II.  The  Enzymes  or 
Ferments.  III.  The  Products  of  Fermentation.  IV.  The 
Starchy  Raw  Materials  in  Spirit  Manufacture  ;  also 
Sacchariferous  Raw  Materials.  V.  Preparation  of  the 
Malt.  VI.  Steaming  the  Raw  Material.  VII.  The 
-Mashing  Process  and  Apparatus.  VIII.  Fermenting  the 
Mash.  IX.  Preparation  of  Artificial  Yeast  in  the  Dis- 
iiiUery.  X.  Fermentation  in  Practice.  XL  Distillation 
■and  Rectification.  XII.  .\rrangement  of  the  Distillery. 
XIII.  The  Spent  Wash.  XIV.  The  Denaturing  of  Alcohol. 
XV.  Alcohol  for  the  Production  of  Power.  XVI.  Heating 
with  Alcohol.  XVIL  Illumination  with  Alcohol.  XVIIL 
Statistics  of  Alcohol  Production.  Appendix. — Including 
Specifications  for  Methyl  Alcohol  and  Benzine,  submitted 
ior  Approval  as  Denaturing  Materials.  Also,  Regulations 
and  Instructions   concerning   Denatured   Alcohol. 

Synopsis  of  JIineral  Characters,  Alphabetically 
arranged  for  laboratory  and  fleld  use.  bv 
Ralph  W.  Richards,  Assistant  in  Mineralogy,  Harvard 
University.  John  Wiley  and  Sons,  New  York.  U.S. 
America.  1907.  Price5s.6d.net.  Chapman  and  Hall, 
Limited,  London. 

12mo  volume,  containing  99  pages  of  subject  matter, 
Arranged  as  a  dictionary,  or  in  alphabetical  order.  It 
presents  in  systematic  form  the  essential  characters  and 
the  simplest  determinative  reactions  of  the  common  and 
important  minerals,  with  definitions,  also,  of  mineral  terms 
and  of  those  rocks  associated  with  minerals. 

The  Textile  Fibres  :  Their  Physical,  Microscopical, 
AND  Chemical  Properties.  By  J.  Merritt 
Matthews,  Ph.D.,  Head  of  the  Chemical  and  Dyeing 
Department,  Philadelphia  Textile  School.  2nd  Edit. 
Jolin  Wiley  and  Sons,  New  York,  U.S.  America.  1907. 
Price  17s.  net.     Chapman  and  Hall,  Limited,   London. 

Contains  438  pages  of  subject  matter,  and  an  alpha- 
betical index.  In  the  text  are  127  illustrations,  and  the 
book  is  of  Svo  size.  Its  subject  matter  is  classified  all 
follows  :  I.  Classification  of  the  Textile  Fibres.  II.  Woos 
and  Hair  Fibres.  III.  Chemical  Nature  and  Properties 
of  Wool  and  Hair  Fibres.  IV.  Shoddy  and  Wool  Sub- 
stitutes. V.  Minor  Hair  Fibres.  VI.  Silk :  Its  Origin 
and  Cultivation.  VII.  Chemical  Nature  and  Properties 
of  Silk.  VIII.  Vegetable  Fibres.  IX.  Cotton.  X. 
Physical  Structure  and  Properties  of  Cotton.  XL 
Chemical  Properties  of  Cotton.  Cellulose.  XII.  Mercerised 
Cotton.  XIII.  Seed-Hairs  other  than  Cotton.  XIV. 
Artificial  Silks  ;  Lustra  Cellulose.  XV.  Linen.  XVI.  Jute, 
Ramie,  Hemp,  and  Minor  Vegetable  Fibres.  XVIL 
Qualitative  Analysis  of  the  Textile  Fibres.  XVIIL 
Quantitative  Analysis  of  the  Textile  Fibres.    Appendix. — 


L  Microscopic  Anah'sis  of  Fibres.  II.  Machine  for 
determinkig  Strength  of  Fibres.  III.  Commercial 
Varieties  of  American  Cotton.  IV.  Bibliography  of  the 
Textile  Fibres. 

Van  Nostrand's   Chemical  Annual,    1907.     A  Hand- 
book  of   Useful   Data   for   Analytical,    Manufacturing, 
and   Investigating   Chemists,    and   Chemical   Students. 
First  Year  of  Issue.     Edited  by  John  C.  Olsen,  A.M., 
Ph.D.,  Professor  of  Analytical  Chemistry,  Polytechnic 
Institute,    Brooklvn,    &c.,    with    the    Co-operation    of 
Eminent  Chemists.     Archibald  Constable  and  Co.,  Ltd., 
London.     1907.     Price  12s.  6d.  net. 
Svo  volume,  containing  frontispiece  (portrait  of  Sir  William 
Ramsay).  491  pages  of  subject  matter,  and  an  alphabetical 
index.  '  The  useful  data,  tabulated  matter,  &c.,  may  be 
classed  under  the  following  heads  :    I.  General,    (i.)  Inter- 
national   Atomic    Weights    for    1906.     (ii.)    Mendeleef's 
Periodic  System  of  the  Elements,     (iii.)  Specific  Gravity 
of    Gases,     (iv.)    Physical    Constants    of    the    Elements, 
(v.)    Gravimetric  Factors    and    their    Logarithms,     (vi.) 
Factors    for    the    Calculation    of    Indirect    Gravimetric 
Analyses,     (vii.)  Molecular  and  Atomic  AVeights  and  their 
Logarithms.     II.    Calculation    of    Volumetric    Analyses. 
III.   Calculation  of  Gas  Analyses.     IV.   Specific  Gravity 
Tables.     V.     Equivalents     of     Weights     and     Measures. 
VI.  Thermochemistry.     VII.  Review  of  Chemical  Litera- 
ture.    VIII.  New  Books. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  aflBxed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  OflBcial  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  OflBce  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

16,910a  (1906).  Johnson  (Verein.  Chem.  Fabr.  in 
Mannheim).     Removal  of  impurities  from  gases.     May  10. 

9935.  Simon  and  Simon.  Machine  for  drying  by  a 
current  of  heated  air.     April  29. 

9941.  Harrison,  Bate,  and  Perks.  Recovery  of  volatile 
liquids.     April  29. 

10,024.  Meister,  Lucius,  und  Briining.  Separating  and 
simultaneously  extracting  water  from  mineral,  vegetable, 
and  animal  substances.  [Ger.  Appl..  Mav  30,  1900.]* 
April  30. 

10,067.  Eraser  and  Vaughan-Sherrin.  Distillation  of 
fractional  liquids.     April  30. 

10,317.  Smith.     Rotary  mixing   machines.     May   3. 

10,447.  Berkovitsand  Kridlo.     Filter  presses.  *     May  4. 

10,664.  Moffatt.     Drying  apparatus.*     May  7. 

10,744.  Simon.  Drying  ^or  vaporising  machines. 
May  S. 

10,777.  Mackenzie  (Caragol  and  Cole).     Kilns.*    May  8. 

11,060.  Seger.     Centrifugal  liquid  separators.  *     May  11. 

Complete  Specifications  Accepted. 

8374  (1906).  Harrison.     Filter  presses.     May  15. 

10,412  (1906).  Koppers.  Regenerative  furnaces.  May  15. 

17,985  (1906).  Boult  (Goldman  and  Co.).  Filters. 
Jlay  8. 

20,669  (1906).  Price.  Tunnel  dryers  for  retorts,  bricks. 
Sec     Mav  15. 

21,160"  (1906).  Skinner.     See  under  IX. 

24,310  (1906).  Stroh.  Impregnating  liquids  with  gases. 
May   15. 

25,472  (1906).  Toyn.  Non-conducting  compositions  for 
steam  boilers.     Mav  8. 

28,225  (1906).  Chmelewski.     Kilns.     May   15. 

29,007  (1906).  Jury.  Apparatus  for  producmg  extracts 
bv  diffusion  and  concentration.     May  S. 

'1290  (1907).  Reckliess  und  Lchmann  A.-G.      Rotating 
drum  filter.     Mav  8. 

2126  (1907).  Conversy  and  Bouquet.     Filters.     May  8. 

6635  (1907).  Risberg.     Centrifugal  separators.    May  15. 
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IL— FUEL,  GAS,  AND  UGHT. 
Appucatioss. 

9966.  DiiThil.     Gas  pnxluoer.     April  29. 

lO.Oiii.   Wil.kinson.     .>Vf  iiudtr  VU. 

10.2l>l  and  10.202.  Steel.  Carbui-ettinii  apparatus.* 
May  2. 

I0,22ti.  Bonnann.     Gas  generators.*     May  2. 

10.30,\  Thinnachie.     St"  under  VIL 

l(».34«>.  Tally.  Manufacture  of  gas  for  illuminating  and 
heat  in  l;  purjxxses.     May  3. 

10.407.  Lovibond.  Obtaining  light  of  predetermined 
co'.our-ralue  and  luminous  intensity.     May  4. 

10.606.  Simmance  and  Abady.  Photometrical  apparatus. 
May  7. 

10,667.  Wagner.     Manufaoture  of  briquettes.     May  7. 

10.8(.V4.  Dixon.  Treatment  of  bituminous  coal  to 
render  it  practically  smokeless  when  burning,  and  for  the 
recovery  of  bv-pro<iucts.     May  9. 

10,S26.  Fitzroy  and  Fraass.     Artificial  fuel.     May  9. 

Complete  Specific.\tioss  Accepted. 

12.461  (1906).  Thoms.  Carburetting  apparatus. 
May  15. 

15.013  (1906).  Tervet.  Method  and  apparatus  for  test- 
ing pas.     May  8. 

16,471  (1906).  Parker.  Manufacture  of  coal  gas. 
Mav  15. 

l'7.069  (1906).  Leadbeater.     Artificial  fuel.     Mav  15. 

19,624  (190t>).  Robertson,  and  Willans  and  Robinson, 
Ltd.     .Apparatus  for  filtering  gas.     Mav  15. 

24.S33  (19(.iH).  Charlouis.    Gas-generating  plant.  Mav  8. 

26..%42  (1906).  Barlen.     Vertical  coke  oven.     May  8' 

26,t)yS  (1906).  Kurzer.  Apparatus  for  gasifying  oils 
and  carburetting  air.     May  15. 

805  (U»07).  .Mieville.  Apparatus  for  producing  car- 
buretted  air.     Mav  8. 


IIL— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS.  PETROLEUM,  AND 

MINERAL  WAXES. 

Applicatioxs. 

I".305.  Dunnachie.     See  under  \Il. 

1<».775.  Pag^.     Camus    et    Cie.     Direct    extraction    of 

Syroligneous   substances.     [Fr.    Appl.,    Mav    10,    1906.1* 
lay  8. 
10,841.  Calderwood.     Manufacture   of   candles,   night- 
lights.  Ac.     May  9. 

10.877.  McMulien,     Townsend,     and     Noad.     Refining 
mineral  oil.     May  9. 

Complete  Specification  .\ccepted. 

28.014  (1906).  C1au.ssen.     Mi.xing     light     and     heavy 
mineral  oils  or  hvdrocarboas.     Mav  8. 


IV.— COLOURINf;     5L\TTERS     AND     DYESTUFFS. 
Applications. 

9961,  Johnson  (Durand,  Huguenin  et  Cie.).  Manufac- 
ture of  leaco-gallocyanine  corre«ponding  to  pyrogailol.* 
April  29. 

10  .32fi.  Imray  (.Soc.  Chem.  Ind.  in  Rasje).  Manufacture 
of  halopen  derivative*  of  indigo.     Mnv  3. 

10.327.  Imray  rSoc.  Chem.  Ind.  in  BaMlc).  Manufacture 
of  halo«fn  derivativ(-<»  of  /3-naphthylindigo.     .May  3. 

10.420.  Newton  (Bayer  und  Co.).  .Manufacture  of  azo 
dye*tijfl«.     May  4. 

10,476.  Levinstein  and  Levinstein,  Ltd.  DvestufTs  and 
dyeintf  therewith.     May  6. 

IO..'*27.  Imray  (Mf'i.iter,  Lnciui.  und  JJriining).  Manu- 
facture of  iin1phariAe<l  dye«ttufT»  for  printing.     .May  6. 

10..')41.  John«fm  (F{a/li.Hfhc  .Anilin  unrj  So<la  "Fabrik). 
Mantifa^tnre  of  vat  colouring  ni3ft<-r».     Mav  6. 

10.770.  JohitAon  (Ba^iuiche  Anilin  und  Soda  Fabrik). 
Mannfactare  of  colouring  niatteni  of  the  anthracene  sericM 
Slav  8.  ' 


10,978.  Bloxam  (.A.ct.-Ges.  f.  Anilinfabr.).  Manufacture 
of  p-amino-;)-oxydiphenylau\ine.     May  10. 

CoMPLKTE  Specifications  Accepted. 

11,196  (1906).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  uitroaminophenolsulphonic  acids  and  dye- 
stutTs  therefrom.     Mav  15. 

16.085  (1906).  Abel'  (Act.-Ges.  f.  Anilinfabr.)  Manu- 
facture of  a  new  monoazo  dvestuff.     Mav  15. 

6228  (1907).  Badische  Anilin  und  Soda  Fabrik.  Manu- 
facture of  azo  colouring  matters  and  pigments  or  lakes 
therefrom.     May  15. 

6336  (1907).  Johnson  (Badische  Anilin  und  Soda  Fabrik.) 
Manufacture  of  stable  indigo  white  preparations.     May  8. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND    FIBRES. 

Applications. 

10,083.  Goold  (Jute  and  Hemp  Manufacturing  Co.}. 
Procuring  textile  fibres  from  certain  plants.*     May  1. 

10,108.  Ashworth.  Sizing  textile  fibres  and  fabrics, 
paper,  &c.     May   1. 

10,164  &  10^65.  Hauauer  Kimstseidefabrik.  See  tinder 
XIX. 

10,439.  Scott.  Dry-cleaning  and  degreasing  fabrics. 
May  4. 

10,476.  Levinstein.     Sec  under  IV. 

10,542.  Johnson  (Badische  Anilin  und  Soda  Fabrik),. 
Discharging  dyed  textile  fibre  and  pastes  therefor.   May  6. 

10,545.  Bereiiguer.     See  under  XIX. 

10,557.  Johnson  (Durand,  Huguenin  et  Cie.).  Vat 
dveing  ■with  colouring  matters  of  the  gallocyanine  series. 
May  6. 

10.578.  Thies  and  Mathesius.  Treatment  of  skeins."^ 
May  7. 

10,582.  Rothwell  -  Jackson  and  Rothwell  -  Jackson. 
Kiers  for  treating  fabrics,  yarns,  and  fibres.     May  7. 

10,873  Kirchhoff.  Treating  mercerised  tissues  or 
fabrics.*     May  9. 

Complete  Specifications  Accepted. 

11,154  (1906).  Calico  Printers'  A.ssoc  ,  T-td,,  and 
Dydynski.  Producing  discharge  effects  in  the  printing  of 
textiles.     Mav  15. 

13,334  (1906).  Soc.  Anon,  de  Blanchiment,  Teinture, 
Impression  et  Apprets  de  St.  Julien.  Fabric  printing 
machines.     Mav  8. 

20,290  (1906).  Mikulin.  Compositions  for  coating  and 
treating  fibrous  and  textile  material.     May  8. 

26,189  (1906).  Howorth  (BaumwoUspinnerei  Brodetz 
Kuffler  und  Reichel).  Manufacture  of  cotton  yarns. 
Mav  8. 


VL— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 

Application. 

10,729.  Newton  (Bayer  und  Co.).     Dyeing  paper  pulp. 
Mav  8. 


\II.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

9924.  Astruc.  Manufacture  of  metallic  compounds. 
[Fr.  Appl.,  .May  22.  19()(i.J*     April  28. 

9939.  Ncubiirgcr  and  We.stdeuts.  Thomas phosphat- 
werke.  Process  of  producing  compounds  of  oxygen  and 
nitrogen.*     Ajjril  29. 

10,020.  A\'i!kinson.  .Ap))aratuH  for  separating  arsenic 
from  burning  coke  and  like  fumes.     Ajjril  30. 

10,305.  Dunnachie.  Recoverv  of  ammonia  and  imitrov- 
ing  the  (|nalily  of  tar  in  gases  oi  blast  and  otlicr  furnaces, 
cofte  ovcn.s,  &<•.     May  3. 

10,579.   Beilby.     See   under   XL 

10,771.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufmture  of  stable,  anhydrous  hydrosulphites.     May  8. 

10,825.  Stead  and  Palmer.  Carbonic  acid  gas  j)roducing 
ajiparatus.     May  9. 
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Complete  Specification  Accepted. 

3106  (1907).  Steinem.     Manufacture    of   carbonic   acid 
gas.     May  15. 

VIII.— GLASS,    POTTERY,    AXD    EXAJIELS. 

Complete  Specification  Accepted. 

2667  (1907).  Jorgensen.      Manufacture     of     imitation 
staiiied  glass.     May  17. 


IX.— BUILDING    MATERIALS.    CLAYS,    MORTARS, 
AXD    CEMEXTS. 

Applications. 

10.064.  Coward.     Bituminous    composition.     April    30. 

10.065.  Coward.  Manufacture  of  waterproof  pave- 
ments, building  block.s,  and  the  like.     April  30. 

10.243.  Sehleuning.  Artificial  stone  and  like  substance. 
May  2. 

10,257.  Cowper-Coles.  Manufacture  of  cement.  *  ilay2. 

10,366.  Cowper-Coles.     Manufacture  of  cement.   May  3. 

10,524.  Collier  and  Cooksey.  Bricks,  tiles,  and  terra- 
cotta.    May  6. 

10,673.  Bowen.  Plant  for  making  cement  and  sand- 
limc  products.     May  8. 

Complete  Specifications  Accepted. 

10,091  (1006).  Eldred.  Manufacture  of  cement 
clinkers.     May  8. 

12,621  (1906).  Schumacher.  Increasing  the  binding 
power  of  basic  silicates  of  lime.     Mav  15. 

16,641  (1906).  Gibbons,  Masters,'  and  Baker.  See 
tinder  X. 

19.723  (1906).  Yates.     Manufacture  of  cement.     Mav  8. 

20.669  (1906).  Price.     .Sec  under  I. 

20,723  (1906).  Justice  (Internat.  Pavement  Co.).  Bitu- 
minous paving  or  pavement  compositions.     May  15. 

21,160  (1906).  Skinner.  Mixing  machinery  especially 
for  mixing  slurry  in  cement  manvifacture.     Mav  8. 

28,199  (1906).'  Kilburn  (Isolatoren-Fabrik  "  Pulvolit  "). 
Manufacture  of  artificial  stone.     May  15. 

1636  (1907).  Ohlsson.  Partially  impregnating  wood 
articles.     3Iay  8. 


X,— METALLURGY. 

Applications. 

10,099.  Jones.     Converting  iron  into  steel.     May  1. 

10,210.  Cowper-Coles.  Tinning  plates  and  other 
articles.     Mav  2. 

10,225.  Hall,  and  The  Hull  and  Liverpool  Red  Oxide 
Co.     Recovery  of  zinc  from  waste  zinc  liquid.*      Mav  2. 

10,230.  Steiner.     See  under  XL 

10,256.  Carson.  Reduction  of  zinc  and  other  metals 
from  theii-  compounds.     May  2. 

10,525.  Harbord.  Drying  air  blast  for  metallurgical 
purposes.     May  6. 

10.734.  Slater.  Extracting  srold,  silver,  and  other 
metals  from  metal-bearing  matter.     Mav  8. 

10,750.     Reid.     Treatment  of  ore. *     May  8. 

Complete  Specifications  Accepted. 

8913a  (1906).  Monnot.  Manufacture  of  compound 
metal  ingots.     Jlay  15. 

10,309  (1906).  Riviere.  Treatment  of  ores  and  detin- 
ning  tinned  iron  sheets.     May  15. 

10,396  (1906).     Gin.      See  urider  XL 

14,401  (1906).  Fyfe.  Apparatus  for  arresting  and 
depositinir  fumes  from  ores.     May  15. 

16,64r(1906).  Gibbons,  Maste'rs,  and  Baker.  Cvcns 
or  kilns  for  annealing  iron  castings,  burning  bricks  and 
pottery  ware,  &c.     May  8. 

18,803  (1906).  Hyde  and  Swan.  Coating  metals  with 
metals.     May  8. 

23,567  (1906).  Dietzsch  and  Paull.  Separation  of 
ores.     Mav  15. 


XL— ELECTRO- CHE?*[ISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

10,230.  Steiner.  Refining  tin  electrolytic  ally  and 
extraction  of  pure  tin  from  alloys,  waste,  and  the  like. 
[Ger.  Appl.,  Feb.  1,  1907.]*     May  2. 

10,336.  Lake  (Soc.  Fran9.  de  Caoutchouc  Artific. 
"  L'Elastes  ").  Insulating  and  elastic  covering  material.*? 
May  3. 

10,367.  Cowper-Coles.  Electrodeposition  of  iron. 
May  3. 

10,514.  Robertson  and   Klatzl.     Electrodes.*     May  6. 

10,579.  Beilby.  Manufacture  of  sodium  by  electrolysis. 
May  7. 

10,699.  Marriott.  Pitch  product  for  insulating  electric 
cable  trenches.     May  8. 

Complete  Specifications  Accepted. 

10,396(1906).  Gin.  Production  of  steel  and  an  electric 
furnace  therefor.     Mav  8. 

16,870  (1906).  Greenfield.  Anodes  for  electrolytic 
purposes.     May  15. 

28,593  (1906).  Bingham.  Regulation  of  electric 
furnaces.     May  8. 


XII.— FATTY    OILS,    FATS,    AVAXES,    AXD   SOAPS. 

Applications. 

10,359.  Fichtenau.     See  under  XVIIIC. 
10,689.  Irs'ing.     Soap  or  washing  compound.     M"ay  8. 
10,860.  Austeilitz.     Expressing     oil     from     oil-seeds. 
Mav  9. 


XIIL— PIGMEXTS,  PAIXTS  ;  RESIXS,  VARXISHES  ; 
IXDI A- RUBBER,  &c. 


{A. 


-Pigments,  Paints. 
Application. 


10,363.  Badische  Anilin  und  Soda  Fabrik.  Manufac- 
ture of  colouring  matter  lakes.  [Ger.  Appl.,  June  11, 
1906.]*     May  3. 

Complete  Specifications  Accepted. 

13,301  (1906).  Adam.  Carbon  recovery  plant  for  the 
manufacture  of  lamp  black,  &c.     May  15. 

20,702  (1906).  Villard.     Paint  composition.     May  15. 

4719  (1907).  Tidman  and  Pope.  Apparatus  for  mixing 
and  straining  or  sifting  paints.     May  15. 

6228  (1907).  Badische  Anilin  uiid  Soda  Fabrik.  See 
under  IV. 

(B.) — Resins,  Varnishes. 

Complete  Specification  Accepted. 

15,838  (1906).  Guittet.  Manufacture  of  driers  for 
paints,  varnishes,  and  oils.     May  8. 

(C.) — India-Rubber. 
Applications. 

10,008.  Lugo.  Manufacture  of  india-rubber  products. 
April  30. 

10,228.  Tolkien.     India-rubber  substitute.     May  2. 

10,336.  Lake  (Soc.  Fran?,  de  Caoutchouc  Artific. 
"  L'Elastes  ").     Sec  under  XL 

10,848.  Sandmann.  Process  for  obtaining  rubber, 
gutta-percha,  and  balata.  [Ger.  Appl.,  June  I,  1906.]* 
May  9. 

Complete  Specification  Accepted. 

12,527  (1906).  Boult  (Koneinan).  Treatment  of  rubber 
and  rubber  waste.     May  15. 
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XIV.— TAXXING,  LEATHER,  GLUE,  SIZE,  &c. 
ArrucATiox. 

10,751.  Ho\\royd.     Manufacture   of   taiuiing   or   sizing 
material.     May  8. 

COMPLBTB    SpECinCATIOX    ACCEPTED. 

1T,12V>  (liX^iJ).  Inrig.      Treatment  of  waste  leather,  raw 
hides,  skine,  hoofs,  horns,  bones,  &(.•.     Mav  13. 


XVI.— SUGAR,  STARCH,  GUM.  &c. 
Applications. 

9931.  Thorl.  Production  of  starch  from  cereals.* 
.ipril  29. 

U'.192.  Willis  (Irazoqui).  Vacuum  pans  for  boiling 
syrup.     May  2. 

KM 90.  Macfarlane.  Apparatus  for  treating  sugar  in 
the  centrifugal  drying  machine.     May  2. 

10.974.  Boult  (Philipp).  Continuous  juice  extraction  by 
diffuMon.     Mav  10. 


XVIL— BREWLN'G,  WIXES,  SPIRITS,  &c. 
Apfucatios. 
9995.  Suzuki.     Apparatus  for  brewing   soy.  *    April  30. 
Complete  Specifications  Accepted. 

17,665_  (1906).  Hill  and  Hill.  Brewing  fermented 
liquors.     May  8. 

23,113  (11MJ6).  Davidson  and  Buira.  Extraction  of 
hopi^.     May  15. 

XVm.— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

{A.) — Foods. 

Applications. 

10,362.  Litoche,  and  Nutricia  Centrale  f.  Backhaus- 
milch.     Pre|>aring  cows'  milk  for  food.*     May  3. 

10,691.  Stahel.  Preserving  vegetables  and  fruit.* 
2tlay  8. 

Complete  SpEcincATioy  Accepted. 

9889  (1906).  Laves.  Preparation  of  easily  soluble  iron 
albuminate  and  durable  iron  albuminate  solutions.    May  8. 

(if.)— SAyiTATioN  ;    Watek  Pceification. 
Applications. 
l»t,7»)«j.  Hughes.     Treatment  of  sewage.     May  8. 
1<",<JH4.  Imhoff.     Apparatus  for   purifying  sewage  and 
other  «a«te  water.     [Ger.  Ajipl.,  May  1 1,  l9(J0.]  *     May  10. 

Complete  Specifications  Accepted. 

10.36.3  MW»«,.  Aj^plewhite.  Machine  for  cleansing 
ma*  ai  ba*U-ria  filter  beds.     May  15. 


■t 


).  Ruh.-**-]].     Apimratus    for    washing    and 
r  pulp.     May  8. 

'  '-'•   I'Tidk'e.     Purifying  and  sterilising  water 

by  T.     .Mav  8, 

21,470  {Vj06).  Hinkson.     Water  purifiers.     May  8. 

(C) — Disinfectants. 
Ajtucations. 

10,129.  Gaaparini.  Disinfection  of  obiectu  and  spaces  ♦ 
May  1.  * 

10.3.%.  Fichtenau.  Prwluction  of  a  non-poisonous 
vermni.<le«troying  soap.*     May  3.  ' 

COHrLETZ  SlICjriCATlON   Af.C"EPTED. 

3789  (1906).  Schneider.     Manufacture  of  disinfectants. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

10,108.  Ashworth.     Sec  under  V. 

10,1(54.  Hanauer  Kunstseidefabiik.  Manufacture  of 
cellulose  solutions.     [Ger.  Appl.,  May  2,  190(5.]*     May  1. 

10,165.  Hanauer  Kunstseidefabrik.  Manufacture  of 
cellulose  products.     [(Jer.  Appl.,  May  2,  1906.]*     May  1. 

10,545.  Berenguer.  Preparation  of  concentrated  solu- 
tions of  cellulose  and  manufacture  of  threads  from  same. 
[Appl.  in  Portugal,  July  9,  1900.]*     May  6. 

10.057.  Luck.  Treatment  of  flax,  straw,  and  other 
fibrous  material  for  use  in  the  manufacture  of  pajjer  pulp. 
Mav  7. 

10,729.  Newton  (Bayer  und  Co.).     See  U7ider  VI. 

Complete  Specifications  Accepted. 


11.632a  (1906).  Coale. 
Mav  15. 

17,671  (1906).  Killeen. 
Mav  15. 

17,777  (1906).  Linfoot, 


Purifying  and  bleaching  cork. 
Wrapping    and    other    paper. 


Manifold  paper.     May  15. 

26.502  (1906).  Lederer.  Preparation  of  acidylised  cellu- 
lose solutions.     May  8. 

2511  (1907).  Feeiiy  (J.  P.  Bemberg  A.-G.).  Cellulose 
compound.     May  8. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

10,025.  Meister,  Lucius,  und  Briining.  Manufacture  of 
4-antipvryldimethylamine.  [Ger.  Appl.,  May  30,  1906.]* 
April  30. 

10,769.  Wellcome,  Bates,  and  Remfry.  Therapeutic 
compound.     May  8. 

10.783.  Ellis  (Chem.  Fabr.  Sandoz).  Manufacture  of 
camphene.     May  8. 

10.784.  Ellis  (Chem.  Fabr.  Sandoz).  Manufacture  of 
camphene  and  by-pr'':ducts.     May  8. 

10,981.  Imray  (Meister,  Lucius,  und  Briining).  Antr- 
streptococoi  serum.     May  10. 

Complete  Specification  Accepted. 

6731  (1907).  Kosters  and  Otteraann.  Manufacture  of 
amides  of  the  higher  fatty  acids.     May  8. 


XXL— PHOTOGR.\PHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

10,258.  Traube.  Converting  silver  photograijhic  prints 
into  coloured  priats.     May  2. 

10,400.  Burnett.  Photographic  plates.     May  4. 

10,472.  Thorton.  Photographic  films.     May  6. 

10.717.  Palmer.  Direct  one-plate  natural  colour  photo- 
graphy.    May  '. 

10.718.  Palmer.  Three-colour  photography.     May  S. 

Complete  Specification  Accepted. 

10,284    (1906).    Buisson.       Photographic      dcveloijcr. 
May  1.5. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Applications. 

10,510.  Kilburn  (Kickmcrs).     Explosives.     May  6. 
10,526.  Erinel.     Manufacture     of     nitrate     explosives. 
May  6. 

Co.mplete  Specification  .\ccepted. 

10,424  (1906).   Volpert.     Manufacture     of    safety    ex- 
j    plosives.     May  15. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday.  July  10,  and  followiag  days.  The  pro- 
gramme was  contained  in  the  May  31st  number. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
By-laws,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
will  retire  from  their  respective  offices  at  the  forthcoming 
Annual  Meeting. 

Sir  Boverton  Redwood  has  been  nominated  to  the 
oflSce  of  President,  under  Rule  8  ;  Prof.  Percy  Frankland, 
Prof.  R.  Meldola,  and  Mr.  Walter  F.  Reid  have  been 
nominated  Vice-Presidents  under  Rule  8 ;  and  Mr. 
Eustace  Carey  has  been  nominated  a  Vice-President 
under  Rule  11.  Prof.  W.  R.  Hodgkinson  has  been 
nominated  an  ordinary  member  of  Council  under  Rule  17  ; 
and  the  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective 
oflSces. 

Dr.  Charles  A.  Keane,  Mr.  C.  T.  Kingzett,  Mr.  F.  H. 
Tate,  and  Dr.  L.  T.  Thome  have  been  nominated,  under 
Rule  18,  to  fill  four  vacancies  among  the  ordinary 
members  of  Council.     No  ballot  will  be  required. 


Canadian  Section. 


Meeting   held  at   Montreal  on  Friday,    March   15,    1907. 


MB.    MILTON    L.     HEKSEY,    \aCE-CHATRMAN, 
IX    THE    CHAIR. 

THE  FUNCTION  OF  THE  CAUSTIC  SODA  PROCESS 

IN  THE  PRODUCTION  OF  CELLULOSE  FROM 

WOODS. 

BY     .J.     A.     DE     CEW,     B.A.SC. 

In  determining  the  most  profitable  utilisation  of  any 
raw  material,  the  process  employed  in  converting  it  into  a 
marketable  commodity  must  generally  bear  the  economic 
responsibility.  When,  therefore,  we  consider  raw  products 
which  have  such  a  complex  organic  structure  as  is  found 
in  the  various  woods,  the  process  problem  becomes  vastly 
more  difficult,  for  many  products  may  be  made  from  the 
same  source  which  difler  widely  in  character  and  value. 
There  are  generally  found  certain  combinations  of  condi- 
tions -flhich  adajit  themselves  to  one  particular  process 
more  than  to  another,  and  it  is  only  when  these  conditions 
are  realised  that  the  i)rocess  finds  its  real  usefulness. 

We  have  certain  conditions  in  Canada  in  connection 
with  our  forest  resources,  to  which  the  alkaline  process 
of  cellulose  ])roduction  is  so  well  arlapted,  that  we  may 
safely  say  that  in  our  economic  development  this  process 
has  a  particular  function  to  perform.  This  function 
is  the  prodiiction,  from  any  woody  material  not  sufficiently 
valuable  to  be  classed  as  merchantable  timber,  of  a  cellulose 
fibre  suitable  for  the  manufacture  of  paper. 

The  discovery  of  methods  of  producing  cellulose  by 
the  solvent  action  of  certain  chpminals  on  the  vpgetable 
fibres,  produced  a  great  advance  in  the  paper  making  in- 
dustry, and  was  really  the  beginning  of  cheap  production. 
Cotton  cellulose  became  very  scarce  owing  to  the 
increasing  demand,  and  prices  were  correspondingly  high, 
but  the  manufacture  of  wood  cellulose  opened  up  wide 
fields  fo!  exploitation  and  research,  which  lesulted  in  the 
development  of  yMOcesses  that  can  now  produce  this 
material  at  a  minimum  of  cost. 

Prior  to  the  year  1860.  the  manufactuie  of  cellulose 
fibre  from  straw  and   wood  had   Ix-cn  accomplished   in  a 


more  or  less  experimental  way  in  Germany,  by  boiling 
these  materials  under  pressure  in  solutions  of  caustic 
alkali.  At  approximately  the  date  mentioned  the  idea 
took  root  in  the  Ufnited  States,  patents  were  obtained, 
and  works  were  established  on  such  a  large  scale  as  to 
warrant  the  impression  that  it  was  purely  an  American 
process. 

That  Canada  was  not  far  behind,  however,  was  shown 
by  the  fact  that  but  a  year  or  two  after  the  first  plant 
was  built  in  America,  soda  cellulose  was  being  produced 
in  connection  with  the  plant  of  the  present  Canada  Paper 
Company  of  Windsor  ]Mills,  P.Q.  There  was  at  this  time 
a  very  limited  demand  in  Canada  for  this  material,  and 
the  endeavour  was  made  to  place  it  in  the  British  market, 
where  it  was  then  practically  unknown.  Shipments  of 
both  Spruce  and  basswood  fibre  were  sent  over,  but  it 
was  with  extreme  difficulty  that  this  material  was  sold, 
as  the  British  papermaker  looked  on  wood  fibre  as  a  rank 
adulteration,  totally  unfit  for  admixture  with  rag  stock. 

Some  trials  of  it  were  finally  made,  however,  with 
marked  success,  and  it  is  without  doubt  that,  due  to  the 
progressive  spirit  of  this  pioneer  among  Canadian  paper 
manufacturers,  Canada  may  claim  the  distinction  of  being 
the  first  producer  of  wood  cellulose  for  the  British  market. 

In  the  early  days  of  the  process,  straw  cellulose  was 
also  made  in  various  places  in  the  United  States,  but  a  few 
years  demonstrated  that  the  woods  were  the  cheaper 
raw  material,  and  the  cooking  of  the  straw  was  abandoned. 
It  is  still,  however,  worked  profitably  in  Germany,  where  a 
different  relation  of  these  values  exists.  In  the  period 
of  18(55  to  1875  a  large  number  of  mills  were  erected 
throughout  Canada  and  the  United  States,  for  the  cooking 
of  wood  by  the  soda  process.  Then  an  acid  process 
was  introduced,  first  somewhat  expr-rimentally.  and 
finally  on  a  very  large  scale.  Tliis  new  process  seemed 
to  have  manj'  points  of  superiority  over  the  older  method, 
and  has  monopolised  the  attention  of  pulp  chemists 
for  many  years;  but  although  it  has  escaped  some  of  the 
difficulties  of  the  soda  jirocess,  it  has  developed  others 
of  its  own. 

Both  of  the  industries  represented  by  these  processes 
have  since  been  growing  side  by  side,  imtil  the}'^  have 
become  highly  developed  and  of  enormous  ])roportions, 
the  rate  of  growth  being  largely  in  favour  of  the  sulphite 
process.  As  we  expect  a  large  part  of  the  future 
development  to  take  place  in  Canada,  and  as  our  manu- 
facturing conditions  are  considerably  different  from  those 
of  the  other  paper  manufacturing  States,  it  is  more  than 
likely  that  the  soda  process  will  be  the  most  potent  factor 
in  our  develoi^ment. 

The  older  or  alkaline  process  consists  in  boiling  wood, 
in  the  form  of  chips,  in  hot  solutions  of  caustic  soda  at  a 
high  pressure.  The  soda  contained  in  the  waste  Uquors 
from  this  treatment  is  recovered  by  first  concentrating 
the  liquors  by  evaporation,  burning  off  the  organic  matter, 
and  causticising  the  remaining  carbonate.  In  this  way 
the  process  may  be  considered  continuous,  the  recovery 
plant  having  already  prepared  the  liquors  for  the  ne.'tt 
treatment. 

In  the  sulphite  process,  however,  the  wood  is  generally 
boiled  under  pressure  in  a  strongly  acid  solution  consisting 
of  acid  suljihites  and  free  sulphurous  acid.  At  the  com- 
pletion of  the  cook,  some  of  this  free  acid  may  be  recovered, 
but  practically  all  of  the  sulphur  and  the  magnesium  or 
lime  from  which  the  liquors  are  made,  becomes  a  total  loss. 
Although  the  cost  of  these  liquors  is  less  than  that  of  the 
caustic  soda,  yet  their  total  value  is  chargeable  against 
the  pulp  produced,  as  against  the  cost  of  recovery,  plus 
the  percentage  of  loss  in  the  case  of  the  soda  liquors. 
Again,  the  acidity  of  the  liquors  demands  that  special, 
acid-resisting  linings  must  be  used  in  the  digesters,  and 
that  bronze  pipings  and  fittings  must  be  used  for  contact 
parts.  On  account  of  these  conditions,  the  investment  for 
this  part  of  the  process  is  much  greater  than  is  required 
for  the  alkaline  liquors.  The  depreciation  in  a  plant 
of  this  kind  is  also  rapid,  for  the  wear  and  tear  and  the  cost 
of  repairs  is  much  higher  than  in  the  soda  plant. 
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One  distinct  advantage  of  the  sulphite  liquors  is  diie 
to  their  nduiing  mtiou,  by  whiih  tlie  lignooilluloso  is 
disj>t>lvi>l  in  an  almost  unohanjicd  cH>nditioti,  the  tilnea 
reinaininc  iiuite  fn>e  from  colouring  matter,  although  they 
•re  no  nearer  to  being  {Uire  cellulose  than  the  lihres  by 
the  other  |inxe.ss.  The  use  of  this  vhite  unbleached 
tibre  in  the  manufactui-e  of  newspajK-rs  and  other  grades 
where  strength  and  colour  ari^  the  only  consideration, 
haa  thus  ereatixl  an  enorujous  demand  for  sulphite.  The 
sul)thite  jwtx-esji,  however,  has  st>vcral  limitations,  and 
uniler  many  conditions  can  be  well  supplanted  by  the  soda 
trvaiuient.'  In  the  first  jilace,  sulphite  pulp  can  only  be 
made  from  clean  wotxi.  for  the  sulphite  liquors  have  no 
dissolvinc  Rctiou  on  knots,  bark,  resin,  root,  &c.,  and  this 
means  that  only  sound  woo<l  can  he  usetl,  which  must 
be  very  carefully  pre{>ared.  On  the  other  hand,  very 
inferior  m.-iteiial  may  be  used  for  producing  a  good  quality 
of  ."ioda  tibre,  as  many  of  the  impurities  are  dissolved 
in  the  process. 

Owing  to  the  acidity  of  the  sulphite  liquors,  the  small 
amount  of  combined  silica  |)resent  in  all  woods  is  totally 
unattacked,  but  this  is  completely  dissolved  and  carried 
away  by  the  soda  in  the  alkaline  treatment.  This 
apparently  jnsigniticant  fact  is  the  cause  of  a  distinct 
dinerence  in  the  character  of  the  fibre  that  these  processes 
will  produce,  for  the  removal  of  the  silica  from  the  wood 
imparts  to  the  scnla  fibre  a  soft.  pUable,  closely-felting 
nature  for  which  it  is  especially  valuable.  Both  the 
aoda  and  sulphite  fibre,  however,  must  be  bleached  by 
an  oxidising  agent  before  it  can  be  considered  a 
pure  cellulose  suitable  for  use  for  fine  paper.s,  and 
nnder  these  conditions  the  two  processes  meet  on 
a  more  even  plane  in  regard  to  cost  of  production.  We 
can  furly  claim  that  the  soda  process,  when  properly 
e>t.ibli>hitl  under  favourable  circumstances,  can  compete 
in  cu»t  of  manufacture  with  the  sulphite  process  in  the 
urcxluc  tiou  of  bleached  cellulose  from  the  coniferous  woods. 
Thi.H  may  l>e  considered  the  only  real  point  of  contact 
of  the  two  processes,  although  .soda  spruce  fibre  is  still 
■omctimes  u.-*ed  for  newspapers,  for  the  increased  value 
of  the  tibre  is  equalised  by  the  small  quantity  required. 
Tbe  meet  imjK>rtant  ftmction  of  the  soda  process,  however, 
cousista  in  the  manufacture  of  bleached  fibre  from  the 
deciduous  wood",  for  it  is  particularly  adapted  to  these 
conditions,  owing  to  the  facility  for  production  at  low  cost 
and  the  excellent  quality  of  fibre  obtained. 

It  ia  quite  appjirent  that  each  procesf?  referred  to  has  its 
own  sphere  of  usefulness,  and  will  consequently  continue 
to  develop  in  a  flifferent  direction  as  heretofore,  for  the 
application  of  their  products  is  supplementary  rather 
toan  competitive.  The  fibres  that  we  can  obtain  from 
tfee  h«r«l    »f>nd«  are   fpjitc  different  in   character,    being 
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than  those  yielded  by  the  conifers, 
l>y  means  of  soda,  are  so  soft  in  texture, 
I      laliy  valuable  for  the  j)roduction  of  high 
'-  of  nmfxjth  'urface  and  good  finish. 

r  f'inadian  or  American  book  pajjers  contain 
•    '..:  aitities  of  sofla  poplar  fibre,  which  serves 
I    ri'/w    in    i.mericnn    paper-making     as    the 
*■  '•  Knjjiish  mills.      It  i«  on  account 
.1  of  !«)da  poplar  for  this  purpose, 
.;.    in   the   United  States  is  almost 
1  m  the  treatment  of  iiojtlar  and  other 
:  <r  the  production  of  this  kind  of  fibre. 
■  I    the    procevf,   however,    has   not   yet 
•<»  f  anada,  although  wc  can  offer  some 
'      '•       ;   but  these   we  will  refer  to 
I'nd    Home    of    the    general 
f  the  caustic  treatment. 
:   iKfiui  of  the  {iruceaa  consist,  as  we  have 
in  n  '•omHinntion  between  the  alkaline 
■ns  of  the  wofxl,  which, 
■    and  pressure,  breaks 
'•  products,  and  leaves 
'1  fibres. 
pror«tts  defiend   very 
^'  ■•  >    *itl«   which  it  in  carried  out. 

Ti  -le  «rifU  in  im"  of  hydrolyslH,   in 

•'  '•  '       iv    broken    down, 

•■  h  combine  with 

*^^''  -  ' •' —  ••      ..;.' lent  alkali  were 

•vsd,  and  the  cooking  actioo  continued,  the  entire  fibre 
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would  finally  be  dissolved,  although  the  more  resistant 
celhdoses  would  be  the  last  to  disappear.  It  is  therefore 
necessary,  in  order  to  bring  into  solution  only  the  ligniiied 
portion  of  the  wood,  to  add  just  suilicicnt  alkali  for  this 
purpose.  This  is  almost  entirely  lu'utralised  by  the  acid 
products  formed  from  the  lignoccUulose,  and  thus  very 
little  free  alkali  is  left  in  the  liquor  to  attack  the  rest  of 
the  fibre,  which  should  be  almost  pure  cellulose.  At  first 
the  alkali  is  very  active,  and  a  rapid  combination  takes 
place,  but  the  rate  of  reaction  becomes  continually  slower, 
as  the  free  alkali  grows  less  and  the  resistance  increases. 
As  the  actual  amount  of  alkali  required  in  this  process 
varies  with  the  kind  of  wood  to  be  treated,  the  character 
of  fibre  to  be  produced,  and  the  method  of  cooking,  it 
necessarily  follows  that  tho  data  published  by  different 
observers  is  seldom  in  agreement,  owing  to  differences 
in  conditions.  If  the  lignitied  portion  of  any  wood  shows 
imusual  resistance  to  the  alkali,  or  if  for  any  other  reason 
a  more  severe  treatment  is  employed,  the  excess  of  alkah, 
while  breaking  up  the  lignic  molecule,  will  also  attack 
and  dissolve  the  more  soluble  celluloses,  and  the  result  is  a 
smaller  yield  of  fibre.  There  are  also  such  varying  con- 
ditions as  to  causticity,  pressure,  circulation,  and  time  of 
cooking,  wliich  are  of  considerable  importance  in  the 
process,  for  some  makers  are  obtaining  from  1 — 200  lb. 
of  fibre  per  cord  more  than  others,  in  treating  the  same 
kind  of  wood. 

In  considering  the  relationship  of  the  different  woods 
to  this  process,  we  must  divide  them  into  two  general 
classes,  for  the  resistance  offered  by  the  lignification  of 
the  conifers  is  much  greater  than  that  of  the  broad-leafed 
woods.  In  each  of  these  divisions  some  are  relatively 
more  resistant  than  others,  depending,  no  doubt,  on 
differences  in  chemical  structure,  concerning  which  very 
little  is  known.  We  can,  however,  formulate  a  general 
principle  apphang  to  the  woods  of  any  particular  species, 
to  the  effect  that  resistance  to  hydrolysis  increases  with 
the  lignification.  The  amount  of  lignification  generally 
depends  upon  the  age  of  the  tree  and  the  rate  of  growth, 
and  in  this  way  we  explain  the  adaptability  of  the  younger 
timber  to  the  manufacture  of  pulp. 

It  is  difficult  to  show,  from  actual  practice,  the  relative 
resistance  offered  and  yield  obtained  from  old  and  young 
woods  of  the  same  species,  for  these  are  seldom  treated 
separately,  although  there  would  be  an  advantage  in 
doing  so.  This  may  be  illustrated  by  taking  an  extreme 
case,  such  as  the  freshly-formed  wood  of  twigs  a  few  months 
old.  In  this  case  the  cellulose  is  in  such  a  hydrated  and 
soluble  condition  that  it  is  very  often  eaten  and  digested 
by  browsing  animals,  and  would  probably  be  also  entirely 
dissolved  if  subjected  to  such  alkaline  treatment  as  would 
be  required  to  produce  cellulo.se  from  very  old  wood. 

In  the  cooking  of  woods  of  different  species,  quite  dif- 
ferent results  are  also  obtained,  and  in  this  connection  the 
writer  submits  the  following  data,  based  on  actual  mill 
experience,  showing  the  amount  of  alkali  required,  and 
the  yield  of  pulp  obtained,  in  treating  some  of  our  Canadian 
woods : — 


Soda 


car- 
bonate. 


Sp.  gr. 


Weight 
per 
cord. 


Picea  Niqra — 

Black  Spruce 
Tauga  Carmaemis — 

Hemlock 

Populus  (Jrnndiden- 

tola — I'oplar    . 
THia  Americana — 

IJaaswood  . . . , 
Betula  Alba — 

White  Birch 
Acer  liubrum — 

Soft  Maple  . . , 
Betula  Ltitea — 

Yellow  Birch  . 


lb. 

900 

0-41 

950 

0-42  1 

800 

0-43 

800 

0-425 

800 

0-58 

850 

0-04 

850 

o-e« 

1 

lb. 
2250 
2300 
2350 
2325 
3190 
3520 
8630 


Yield. 


Per  cent.'  Air  dry. 


40 
38 
44 
44 
42 
40 
40 


lb. 
1000 

970 
1150 
1135 
1490 
1560 
1010 


Tho  coniferous  woods,  such  as  spruce  and  hemlc^k, 
require  a  larger  quantity  of  alkali  per  cord,  and  a  longer 
time  for  cooking,   while   yielding  a  smaller  quantity   of 
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pulp  than  is  obtained  from  any  of  the  broad-leaved  woods. 
As  the  percentage  yield  does  not  vary  greatly,  the  yield 
per  cord  bears  a  constant  ratio  to  the  specific  gravity  of  the 
wood.  However,  the  percentage  yield  is  somewhat 
higher  in  those  woods  which  are  not  too  highly  ligniHcd, 
and  which  yield  an  easy  bleaching  pulp  without  too 
drastic  a  treatment.  We  see  that  the  hard  woods  require 
even  less  alkali  per  cord  than  is  required  for  spruce,  and 
that  with  less  fixed  charges  as  represented  by  chemicals 
and  time,  50  per  cent,  more  of  cellulose  fibre  can  be 
obtained  from  such  woods  as  maple  and  birch,  than  from 
the  spruce.  As  long,  therefore,  as  the  price  per  cord  of 
these  various  woods  remains  the  same,  as  well  as  the  value 
of  the  pulp  produced  from  them,  it  is  not  a  difficult 
calculation  to  estimate  wherein  lies  the  greatest  profit. 
I  have  made  no  tabulation  of  the  time  required  to  cook 
these  various  woods,  for  here  there  is  a  wide  difference  in 
practice.  However,  the  most  improved  plants  are  now 
able  to  effect  the  complete  resolution  of  the  wood  in  a  very 
short  time.  In  fact  any  of  the  deciduous  woods  can  now 
be  reduced  in  about  four  hours,  while  the  spruce  should 
not  require  more  than  six  or  seven.  With  the  improve- 
ments in  the  methods  of  cooking  that  have  been  developed, 
which  enable  us  to  get  about  twice  the  work  out  of  a 
digester  that  was  formerly  obtained,  a  number  of  special 
advantages  have  been  found  to  be  the  result  of  these 
quick  cooks.  The  shorter  the  time  the  alkali  is  in  contact 
with  the  cellulose,  the  higher  is  the  yield  obtained,  and 
the  sounder  and  stronger  is  the  fibre.  If  all  of  the  cellulose 
is  freed  from  the  lignin  at  practically  the  same  time,  the 
free  alkali  will  have  very  little  time  to  react  on  the  weaker 
celluloses,  and  the  fibres  will  not  be  broken  nor  the  points 
and  serrations  dissolved.  Moreover,  the  fibres  from  the 
Bhort  cook  are  not  hard  to  bleach,  because  the  character  of 
the  cellulose  is  uniform.  Under  conditions  of  complete 
saturation  with  the  right  proportion  of  alkali,  the  ligno- 
celluloses  can  be  almost  instantly  dissolved  by  subjecting 
the  material  to  the  temperature  and  j^'^ssure  that  is 
ordinarily  used  for  cooking  the  fibre.  The  wTiter  lias 
performed  this  experiment  on  a  laboratory  scale,  and  the 
fibre  obtained  so  closely  resembled  the  actual  structure  of 
the  woody  cell  that  hardly  any  cellulose  could  have  been 
dissolved.  In  fact,  the  points  of  the  fibres  looked  like 
needles  under  a  himdred  power  magnification.  This  fact 
is  merely  mentioned  in  order  to  illustrate  the  trend  of 
development  in  the  cooking  process,  and  the  ideal  con- 
ditions we  wish  to  obtain ;  and  we  will  now  leave  this 
part  of  the  problem  with  a  suggestion  of  the  means 
with  which  we  are  striving  towards  this  end.  By  removing 
the  air  from  the  woody  cells  a  quick  penetration  can  be 
obtained,  and  by  the  use  of  superheated  steam  the  tem- 
perature and  pressure  are  quickly  applied.  If  now  we 
discard  the  principle  of  diffusion  and  accelerate  the  final 
reactions  by  means  of  proper  circulation,  we  maj'  reduce 
to  a  minimum  the  time  required  in  producing  fibre  by 
this  process. 

While  we  are  considering  the  digesting  conditions,  we 
might  refer  to  a  special  industrial  development  in  connec- 
tion with  this  process,  which  is  now  causing  considerable 
interest  in  the  paper  trade.  A  fibre  with  peculiar  proper- 
ties is  obtained,  by  treating  the  spruce,  pine,  or  similar 
wood  with  an  insufficient  quantity  of  alkali  to  effect  a 
complete  solution  of  the  ligneous  component.  A  portion 
of  the  waste  liquors  is  used  in  this  treatment,  along  with 
the  fresh  caustic  em])lojcd,  and  after  this  free  alkali 
becomes  wholly  combined,  the  colouring  matter  present 
is  partially  absorbed  by  the  wood,  which  thus  becomes  a 
brown  colour.  The  fibres  are  still  held  together  somewhat 
loosely  by  the  lignocellulose  that  is  undissolved,  and  are 
finally  isolated  by  the  mechanical  action  of  revolving, 
edge-running  stones.  We  thus  obtain  a  mass  of  semi- 
lipnificd  fibres  in  which  the  non-cellulose  material  is  in 
a  highlj'  hydrated  condition,  and  when  these  fibres  become 
felted  and  fused  together  on  the  wire  and  dryers  of  the 
paper  machine,  they  produce  a  paper  of  great  strength, 
which  is  now  widely  known  by  the  name  of  "  Kraft." 

Another  phenomenon  that  illustrates  the  latent  possi- 
bilities of  the  caustic  soda  treatment  is  the  manufacture 
of  a  parchment-like  paper  from  the  ])ith  of  the  corn- 
stalk. Here  we  have  a  material  with  ])ractically  no 
fibrous  structure,  which  after  treatment  with  caustic 
soda  has  assumed  a  condition   which  enables  the  little 


cells  to  be  melted  together  into  a  homogeneous  mass. 
This  condition  must  be  somewhat  similar  to  the  mer- 
cerising action  of  caustic  soda  on  cotton,  and,  when  better 
understood,  may  have  a  similar  revolutionary  efiFect  on 
the  paper-making  industry. 

The  most  expensive  part  of  the  soda  mill  plant  is  the 
apparatus  used  in  recovering  the  soda  in  the  waste  liquors, 
rendering  it  fit  for  subsequent  operations.  The  efficiency 
and  economy  with  which  this  is  done  has  a  most  important 
bearing  on  the  cost  of  production,  as  regarded  from  the 
standpoint  of  fuel,  labour,  and  soda  lost  in  recovery. 
But  the  amount  of  labour  required  and  the  soda  lost  are 
factors  which  depend  upon  a  proper  selection  of  apparatus 
and  arrangement  of  plant.  There  is,  therefore,  a  large 
opportunity  for  leakage  in  connection  with  these  charges, 
for  while  the  best  practice  demands  90  per  cent,  recovery, 
some  plants  are  known  to  obtain  only  80  per  cent.,  their 
charge  for  fresh  soda  being  double  what  it  should  be. 

The  charge  for  fuel  required  for  heating  and  evaporation 
is  one  of  considerable  importance,  owing  to  the  large 
amount  of  water  that  must  be  removed  from  the  wast« 
liquors.  This  can  be  largely  reduced  by  the  use  of  quad- 
ruple effect  vacuum  evaporators,  in  which  the  best  type 
of  plant  will  evaporate  about  3"5  lb.  of  water  per  lb.  of 
steam  used.  The  calorific  value  of  the  organic  matter 
combined  with  the  wood  is  also  utilised  in  the  production 
of  steam,  and  various  devices  are  employed  for  obtaining 
the  maximum  amount  of  evaporation  from  the  heat 
available.  Nevertheless,  under  the  present  conditions  of 
this  industry,  we  may  safely  estimate  that  over  one-half 
the  cost  of  production  consists  in  the  wood  used  for  the 
fibre  and  the  fuel  used  in  the  process. 

As  most  of  the  mills  now  in  operation  are  not  very 
favourably  situated  in  this  respect,  the  possibilities  of 
greatly  reducing  this  item  of  expense  exist  in  the  ideal 
conditions  that  are  offered  by  the  utilisation  of  the  vast 
amount  of  woody  material  now  going  to  waste  in  con- 
nection with  the  lumbering  industries.  All  the  require- 
ments and  functions  of  this  process  seem  to  designate 
that  it  should  really  be  a  comjilement  of  a  saw  mill  plant, 
for  there  we  have  many  valuable  products  now  going  to 
waste  which  can  all  be  utilised. 

The  ability  of  this  process  to  produce  good  fibre  from 
rough,  knotty,  and  otherwise  inferior  timber,  which  is 
now  left  in  the  woods  or  consumed  in  a  refuse  burner,  will 
suggest  a  method  of  greatly  reducing  one  item  of  the 
expense.  Certain  grades  of  sawdust  may  also  be  very 
economically  employed.  This  is  now  a  very  pressing 
point  with  the  United  States  mills,  for  there  the  average 
cost  for  jnilp  wood  alone  must  amount  to  more  than 
15  dollars  per  ton  of  ]nilp.  Moreover,  if  a  portion  of  the 
heat  energy  now  dissipated  in  the  refuse  burners  and  the 
exhaust  steam  from  the  mill  engines  were  used  in  the 
concentration  of  the  soda  liquors,  the  total  cost  of 
recovering  the  alkali  would  be  reduced  to  the  smaller 
items  of  expense,  as  labour,  lime  loss  in  recovery  (not  over 
10  per  cent.),  and  interest  on  investment,  and  depreciation. 
The  cost  of  steam  for  digesting  and  drying  the  pulp 
would  also  be  reduced  to  a  mininuim,  and  we  have  thus 
presented  a  combination  of  conditions  which  offers  a 
very  great  economy  in  production. 

Further  than  this,  there  are  locations  in  Canada  where 
an  excellent  quality  of  limestone  lies  contiguous  to  the 
saw  mill,  and  where  water  power  can  be  obtained,  and 
under  these  conditions  the  producer  would  be  able  to 
obtain  the  lowest  possible  cost  of  manufacture  by  burning 
his  own  lime  and  nuiking  his  own  caustic  and  bleaching 
liquors  by  the  electrolytic  process.  It  is  hard  to  con- 
ceive of  a  more  ideal  set  of  conditions  on  which  to  base 
an  industry  for  world  competition,  for  here  we  have  all 
of  the  best  facilities  for  economic  production,  in  the 
immediate   vicinity  of  the  raw  material. 

Are  we  not,  therefore,  confronted  by  a  strange  paradox 
in  the  realisation  of  the  fact  that  our  poj)lar  wood  is  being 
shipped  out  of  the  country,  being  numufactured  under  far 
less  favourable  conditions  than  we  have  at  home,  and  is 
brought  back  to  us  in  the  form  of  pulj)  and  paper,  in  spite 
of  such  apparent  difficulties  as  freight  and  tariff?  We 
have  reason  to  hojH>,  however,  that  some  day  these  con- 
ditions will  be  changed,  and  that  an  industry  with  such 
possibilities  for  our  country's  development  will  receive 
the  consideration  that  it  deserves.  ^ 
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THE    WORKS    CHEMIST    AS    ENOINEER. 

BY    OSCAB    GrTTMA>N,    M.IXST.C.E.,   F.I.C. 

All  chemical  works  have,  in  addition  to  purely  chemical 
and  exclusive]}'  manufacturing  questions,  a  large  number 
of  engineering  problems  to  solve.  In  fact,  chemical 
manufacture  require.s  quite  as  much  attention  from  the 
engineering  as  from  the  chemical  side.  Very  large 
chemical  works  can  afford  to  have  an  engineering  depart- 
ment, and  even  smaller  works  can,  and  very  frequently 
do,  employ  with  advantage  a  special  engineer.  Most 
works,  however,  under  present  conditions  in  this  country, 
possess  a  more  or  le.<s  adequate  staff  of  analj'sts  and  one 
or  more  well-trained  foremen,  but  in  order  to  grapple 
with  the  eneineering  problems,  they  rely  either  on  the 
mechanical  skill  of  the  average  Englishman  or  on  some 
special  talent  in  their  works  combiiied  with  what  technical 
loiowledge  the  average  chemist  can  bring  to  bear  on  the 
matter. 

I  doubt  whether  many  chemists  ever  pictured  to 
themselves  the  surjirisingly  large  amount  of  engineering 
work  and  control  required  in  an  average  chemical  factory. 
When  deciding  on  material  lor  buildings  and  plant,  the 
nature  of  the  products  to  be  manufactured  and  the 
products  incidental  to  manufacture  have  to  be  carefully 
considered.  The  questions  will  arise :  .Are  the  raw 
material,  or  the  finished  product,  or  the  efBuents,  acid 
or  corrosive,  or  likely  to  form  dangerous  or  noxious 
compounds  under  certain  conditions  ?  Are  there  any 
spfi.!!  fire  or  other  risks,  which  ought  to  be  known  to 
tn*"  man  responsiule  for  the  design  of  the  plant  or  building  ? 
Obviously,  not  every  kind  of  brickwork,  concrete,  or  stone, 
nor  any  metal  will  do  for  every  purpose,  so  that  the 
apparatus,  pipe  lines,  storage  tanks,  and  many  other  parts 
of  the  plant,  have  to  be  considered  indix-idually.  Thus, 
to  take  a  wfll-knowTi  example,  weaK  sulphuric  acid  is 
best  contained  in  lead,  but  strong  sulphuric  acid  in  iron. 
Strong  nifric  acid  can  be  handled  in  lead,  but  not  so  well 
in  iron,  whilst  a  mixture  of  stiong  sulphuric  and  nitric 
arids  is  safe  in  iron.  Hydrochloric  acid  in  time  attacks 
almost  any  material,  except  silicious  stone,  earthenware, 
and  ebonite  ;  hence  the  latter  substance  is  fi-equently 
used  in  pumps.  Furthermore,  hydrochloric  acid  scarcely 
attacks  wckj<I,  esjjecially  if  the  latter  is  soaked  in  paraffin 
wax  ;  h«*nfe  on  Continental  railways  it  used  to  be  carried 
in  moftdf.n  tank  trucks.  T'ltric  acid  is  one  of  the  few 
sub-tances  which  attacks  silica.  So  that,  for  instance, 
kie«elguhr  cannot  be  used  to  filter  it.  Oxalic  and  tartaric 
acids  rannot  be  evaporated  in  conjMjr,  but  in  lead  only, 
while  jiure  acetic  acifl  is  best  worKed  in  silver  stills.  In 
a  sinnlar  way  the  niateri.<il  for  the  flooring  has  to  be 
rarefully  selected. 

The  roofs  require  no  small  consideration.  Not  only 
i>  a  roof  probably  that  part  of  a  building  which  costs 
r       '  '  .  but  the  safety  of  the  plant  and  operations 

I  "fls  upon    its  gofxl   state,    which   should 

1-    -:id,  or  cold  draughts  to  enter  the  building. 

It    II    Ir'-quently  advisable  to   make   the   roof  tru.sses  of 

•'I'-h    otrentrth    as    to    allow  shafting   to    be    carried    or 

■  V  blocks  fixed  for  hauling  up  materials   and   appa- 

In    very    many    cases  pipes  and  other  ducts  are 

■'•  '      ro^s  the  roof  principals,  provided  these  are 

I.    "  •:     : 

rfant  part  of  the  duties  of  a  manager  is 

and    t-upervision    of    the    power    house. 

of  f-ouri-e,  ujK^n  the  size  of  the  fai'tory 

of  steam  r/r  fK^wer  required.     Sometimes 

•f  fuel  IS  not  of  paramount  importance. 

'  '  ■   f  vry  pnny  i.  worth  savinj/,  Jxcause 

•    iK'tt'T   KujKT vision   of   the   jilant. 

I  '  ve  advantages  of  the  varioi.s  forms 

of  Inline  movers,  wbeifaer  steam,  water,  gas,  suctioo  gas. 


or  oil,  need  not  be  discussed  here.  Suflioe  it  to  say  that 
any  engineering  knowledge  ho  may  possess  will  enable 
the  manager  to  discriminate  between  the  claims  of  rival 
makers  and  save  him  much  ulterior  disappointment. 
It  is  rather  in  the  working  and  upkeep  of  such  plant  that 
his  knowledge  and  skill  will  be  of  the  greatest  service. 
Naturally,  in  the  case  of  a  steam  plant,  fuel  and  water, 
and  in  the  case  of  a  gas  ])lant  the  coal,  should  be  analysed 
from  tiime  to  time  and  their  suitability  and  value  thereby 
determined.  It  mil  be  found  useful  to  instal  a  water 
meter  and  keep  daily  records  of  the  quantity  of  water 
evaporated  and  of  the  amount  of  coal  consumed.  An 
intelligent  manager  will  be  ablo  to  draw  therefrom  manj' 
conclusions  with  regard  to  the  working  of  the  factory 
generally.  Il  he  knows  how  to  do  it,  he  will  even  from 
time  to  time  test  the  efficiency  of  his  plant  by  making 
complete  steam  trials  and  thus  trace  any  undue  source 
of  loss  or  waste.  He  must  ascertain  that  his  boilers 
are  not  given  to  "  priming,"  i.e.,  delivery  of  wet 
steam.  He  will  test  his  fines  from  time  to  time,  or,  better 
still,  instal  an  automatic  carbon  dioxide  recorder.  Every- 
body is  aware  that  by  the  admission  of  more  air  a  better 
combustion  of  the  fuel  results,  but  not  everybody  realises 
that  by  admitting  too  much  air  one  cools  the  flues,  and 
gets  an  irregular  draught  and  imperfect  combustion. 
A  large  economy  of  fuel  can  be  obtained  by  simply 
tarring  the  brickwork  from  the  outside,  thus  rendering 
it  fairly  impermeable. 

In  connection  with  boilers  and  engines,  a  large  number 
of  appliances  are  daily  recommended,  which  are  each 
supposed  to  effect  such  a  saving  tliat,  were  the  totality 
of  them  taken,  the  consumption  of  coal  should  be  prac- 
tically nil.  The  fact  is,  however,  that  in  large  installa- 
tions economies  are  easily  effected,  whereas  in  the  case 
of  single  boilers  and  but  little  machinery,  the  attention 
of  a  small  personnel  has  to  be  devoted  to  too  many 
appliances  at  the  same  time,  to  enable  them  to  effect  a 
saviug. 

Automatic  stoking  and  automatic    feeding    of    boilers      — 
are  very  desirable  additions  to  a   boiler  plant,  the  more     ■ 
so    as    one    thereby    generally    obtains    nearly    smokeless      m 
combustion    as    well.     Works    that    cannot    afford    such 
outlay,  will  do  well  to  go  carefully  into  the  question  of 
their  grates.     It  is  really  surprising  how  rarely  one  meets 
in  this  country  with  special  grate-bars,  designed  to  give 
a  maximum  area  for  the  admission  of  air,  and  yet  per- 
mitting the  use  of  small  fuel  ;     very  large  economies  can 
result  from  a  proper  adaptation  of  grate-bars  to  the  nature 
of  the  fuel. 

To  judge  from  the  relative  merits  of  the  many  smoko 
preventers  on  th^  market  requires  no  mean  engineering 
skill,  because  although  the  question  is  really  a  chemical 
one,  the  means  to  carry  it  out  are  for  the  most  part 
mechanical.  Some  smoke  preventers  blow  air  through 
the  fire-door  over  the  coal,  some  under  the  grate,  through 
the  coal.  Others  blow  steam  and  air  over  the  incandescent 
coal  from  the  front ;  again,  others  blow  it  in  from  the  back 
of  the  grate,  and  induce  air  at  the  same  time.  Some  have 
mechanical  means  to  gradually  close  the  fire  door  after 
coal  has  been  charged,  some  have  adjustable  louvres,  and 
so  forth.  It  is  indeed  very  difficult  for  the  average 
chemist  to  arrive  at  a  decision,  even  though  many  makers 
offer  to  put  the  jilant  up  on  trial,  and  remove  it  at  their 
own  expense. 

Modern  water  softeners  may  be  divided  into  three 
main  classes.  In  the  first,  the  softening  medium  is 
added  alternately  to  the  water  contained  in  two 
tanks;  the  (contents  of  one  arc  allowed  to  settle, 
whilst  the  purified  water  is  fed  from  the  other.  The 
second  system  is  one  in  whic^h  hard  water  and  softening 
medium  are  introduced  in  measured  quantities,  by  a 
tipping  arrangement,  chain  buckets,  water  wheel,  or  other 
similar  device.  In  the  thiid  class,  the  mixing  is  effected 
by  means  of  lloats  attached  to  levers,  which  open  or  close 
cocks  for  the  admission  of  hard  water  and  the  softening 
medium  in  their  correct  proijortions.  They  may,  again, 
be  subdivided  into  those  in  which  the  reaction  between 
the  Hoftenintr  medium  and  the  hard  water  is  promoted 
by  heating  with  exhaust  or  live  steam,  and  those  where 
the  work  is  done  in  the  cold.  These  may  be  further 
subdivided  into  ajqiaratus  in  which  the  sludge  separates 
out  by  precipitation  over  baffle  plates,  and  such  in  which 
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this    is    effected    by   means   of   filters.     One  has  to   see 

that  no  excess  of  softening  medium  is  carried  into 
the  boiler,  and  that  the  shidge  is  efficiently  removed  ; 
further,  that  the  apparatus  is  easily  manipulated,  and  not 
liable  to  get  out  of  order.  All  other  things  being  equal, 
the  choice  between  rival  claims  will  rest  with  the  apparatus 
which  does  the  work  more  cheaply.  The  question  of 
economy  does  not,  however,  depend  upon  the  cost  of 
the  chemicals  per  1000  gallons  of  water  only,  more 
frequently  initial  outlay  and  cost  of  labour  being  the 
deciding  factor. 

Feed  water  heaters  and  economisers  are  also  frequent 
adjimcts  to  a  boiler  plant,  and  require  attention.  A  care- 
ful engineer  will  not  be  satisfied  with  the  mere  cleaning 
of  the  boiler  ;  he  will  pay  proper  attention  to  the  kind 
of  scale  deposited,  and  learn  something,  cither  by  personal 
inspection,  or  from  the  reports  of  the  boiler  inspector, 
about  the  nature  of  corrosions  in  boilers,  and  the  dangers 
arising  therefrom. 

A  further  problem  that  frequently  presents  itself  is  the 
utilisation  of  the  exhaust  steam  from  the  engine,  or  else 
its  condensation  and  subsequent  recovery  as  boiler  feed. 
Exhaust  steam  can  be  very  advantageously  used  to  heat 
the  water  in  water  softeners,  and  thereby  bo  recovered 
practically  without  cost.  The  cooling  of  water  used  for 
the  condensation  in  the  absence  of  an  imlimited  supply 
necessitates  large  towers  and  pumping  plant,  which 
demand  further  attention,  space,  and  capital  outlay. 

The  next  important  problem  bears  on  the  distribution 
of  steam  over  the  works.  Although  it  is  a  very  rare 
occurrence  to  find  nowadays  steam  pijie  lines  in  the  open 
air  which  are  not  covered  more  or  less  with  insulating 
composition,  yet  they  are  very  frequently  found  bare 
inside  workshops,  it  evidently  not  being  realised  by  every- 
body how  serious  a  loss  in  fuel  is  incurred  thereby.  The 
diffeience  even  between  one  insulating  material  and 
another  is  large  enough  to  repay  a  proper  study  of  the 
question. 

Very  frequently  it  is  necessary  to  convey  steam  from 
the  boiler-house  to  a  number  of  separate  buildings,  and, 
possibly,  very  large  distances  have  to  be  traversed. 
If  the  steam- pipe  is  a  very  large  one,  and  a  number  of 
other  pipes  for  compressed  air,  water,  and  perhaps  also 
electric  light  leads,  have  to  be  carried  to  the  same  building, 
then  it  pays  very  well  to  have  either  a  regular  bricked 
trench  accessible  through  manholes,  floor  plates,  or  other- 
wise, or  even  a  passage  sufficiently  roomy  for  a  man  to 
walk  through.  In  this  case,  it  will  be  possible  to  rest  the 
steam  pipes  on  proper  brackets  or  bases,  provided  with 
rollers  and  expansion  joints.  If,  however,  the  steam  has 
to  be  carried  in  one  or  several  pipe  lines  of  small  diameter 
(say  up  to  about  2  ins.),  it  will  be  simpler  to  carry  them 
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Fig.  1. 


above  ground  on  trestles.  Whilst  it  is  quite  possible 
to  carry  such  pipes  on  rollers,  expansion  joints  are  not 
suitable,  because  the  pipe  is  apt  to  give  way  in  many 
places,  and  then  the  whole  arrangement  for  taking  up  the 
expansion  of  the  metal  may  fail.  A  plan  successfully 
adopted  by  myself  some  years  ago  obviates  these  difficulties 
and  is  shown  in  Fig.  1.  The  pipes  are  simply  hung  up  by 
chains  which,  in  their  turn,  can  be  raised  or  lowered  by 
means  of  a  hook  and  nut.  The  pipe  is  thus  free  to  expand 
in  every  direction.  AVith  small  pipes  there  is  really  no 
expansion  joint  required,  especially  when  there  are  bends 
or  comers  in  the  pipe  Ime.  The  best  plan,  however,  is  to 
interpose  from  time  to  time  a  piece  of  flexible  metallic 
tubing,  which  will  take  up  any  expansion.  Such  tubing 
is  already  used  up  to  12  in.  in  diameter,  and  will  stand  up 
to  200  lbs.  pressure,  whilst  smaller  tubing  will  even  stand 
a  ton  and  more  per  square  inch.  It  might  not  be  out  of 
place  to  sho«  here  the  way  in  which  I  have  overcome 
the  relative  immobilit}'  of  heavy  steam  valves  to  follow 
the  expansion  of  the  pipe  to  which  they  are  connected. 
In  the  case  of  a  single  valve,  a  carriage  on  balls,  as  in  Fig.  2, 


Fig.  2. 

will  be  found  very  suitable.  A  more  difficult  problem  was 
the  one  shown  in  Fig.  3,  in  which  two  branch  lines  were 
fed  from  a  main  line,  and  the  two  valvc",  were  on  the 
branch  lines.  The  expansion  of  the  4  in.  mam  pipe  on  a 
distance  of  150  yards,  amounted  to  about  4  ins.,  which 
would  have  broken  any  joint,  and,  therefore,  had  to  be 
carefully  provided  for.     The  drawing  explains  itself. 

The  distribution  of  steam  from  the  boiler  to  the  various 
workshops  or  apparatus  reqtiires  a  central  distributor, 
sometimes  even  branch  distributors.  They  should  collect 
all  the  condensed  water  from  the  pipe-lines,  separate  the 
water  carried  over  from  the  boiler,  and  at  the  same  time 
have  all  valves  easily  accessible.  Fig.  4  shows  a  distri- 
butor of  my  own  construction,  which  occupies  very  little 
floor  space,"  whilst  24  valves  up  to  2  ins.  find  room  on  it. 
The  perforated  baffle  plates  serve  to  separate  the  water 
from  the  steam. 

The  question  of  steam  distribution  brings  us  to  the 
problem  of  collecting  the  condensed  steam.  As  ♦^his 
represents  a  source  of  supnly  of  the  purest  water,  every 
drop  of  it  ought  to  be  collected  for  the  boilers.     Such 
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wat^r  does  not  condense  in  the  steam  pijies  only,  but  to 
a  much  larger  extent  in  apparatus  for  boiling  and  con- 
centrating liquids.  A  judicious  use  of  pro))crly  acting 
steam  traj>s.  and  some  expense  on  covering  material,  will 
save  a  great  deal  of  moncj'.  When  there  are  a  series  of 
boiling  ajiparatus.  such  as  steam  pans,  to  be  supplied  with 
steam,  the  pressure  of  the  steam  must  nearly  always  be 
reduced,  so  that  its  temperature   may  not  exceed   the 


fir.,  i. 

boiling  point  of  Ih'^  li^iui^l  in  th<-  j»an,  or  in  ordc^r  to  conform 
to  other  conditi'/nH.  A  really  goo*i  n-ducing  valve  Is  rare, 
and  the  beat  is  usoleiw  if  not  T>rf f»frly  att<-nded  to.  \on- 
r«tam  ra\rtn  mtut  J*  attarhf^l  to  the  tttcarn  traps,  an 
othenriae  a  tinfrlf;  leaky  one  may  prevent  the  whole  of  the 
pMU  from  working  properly. 
Of  ■team  engrnet  the  varietict  are  legion.     My  advice 


is,  take  the  best  than  money  can  buy,  one  that  has  every 
possible  improvement  for  its  size,  and  is  made  from  the 
best  material  and  in  the  best  style  possible.  To  have  no 
trouble  with  repairs,  not  to  have  to  stop  just  when  every- 
thing works  smoothly  is  alone  worth  a  great  deal,  quite 
apart  from  the  fact  that  the  best  steam  engines  repay  the 
larger  outlay  simply  by  their  constancy  and  economy  in 
working.  I  do  not  intend  to  deal  with  the  respective 
merits  of  gas  engines,  oil  engines,  .steam  engines,  steam 
and  water  turbines,  &c.     I  can  only  repeat — buy  the  best. 

Fig.  5. 
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and  to  the  chemist  my  advice  is :  Learn  to  understand 
your  plant  and  to  know  all  about  it,  so  that  you  need  not 
rely  upon  the  sometimes  fanciful  reports  of  an  engine 
driver. 

The  proper  lubrication  of  engines,  shafting,  and 
bearings  does  not  merely  depend  upon  an  ample  supph' 
of  lubricant,  but  the  chemist  should  also  keep  his  eye  on 
its  chemical  nature  and  on  economy.  It  has  happened 
in  my  own  experience  that  cylinders  and  pistons  of  very 
fine  steam  engines  were  badly  scored,  and  blame  was  put 
upon  the  chemicals  used  in  softening  water  for  the  boilers. 
My  suspicion  that  the  lubricant  was  acid  was  promptly 
confirmed  by  chemical  examination. 

The  transmission  of  power  from  one  building  to  another 
is,  again,  a  constantly  occurring  problem,  and  one  that 
is  not  always  judiciously  solved.  Few  people  are 
aware  that  as  much  as  40  per  cent,  of  power  can  be 
wasted  in  defective  shafting  and  gearing.  A  very  efficient 
means  of  transmitting  power  at  an  angle  was  pro^vided 
by  me  some  time  ago  in  a  place  where  a  pair  of  bevel 
wheels  was  so  badly  worn,  and  the  lines  of  shafting  so 
badly  laid  that  the  biiilding  was  constantly  shaken  and 
a  great  deal  of  noise  produced,  not  to  speak  of  the  enor- 
mous loss  of  power.  This  angle-drive  is  constructed  for 
transmitting  40  h.p.  ;  it  is  shown  in  plan  and  elevation, 
Figs.  5  and  6.  One  of  the  largest  makers  of  shafting 
was  asked  to  supply  it,  but  he  did  not  think  it  could 
work,  and  it  was  only  after  he  had  consulted  a  pro- 
fessor of  engineering,  who  gave  him  some  hope,  that 
he  carried  out  the  oi'der.  This  is  now  some  years 
ago,  and  the  transmission  has  never  stood  still  since.  In 
making  such  an  angle-drive  care  has  to  be  taken  that 
the  points  at  which  the  belts  leave  the  pulleys  are  exactly 
above  each  other,  as  otherwise  the  belt  will  fall  off.  This 
arrangement  will  transmit  power  in  one  direction  only 
for  any  given  arrangement  of  the  pulleys. 

It  is,  of  course,  very  rarely  possible  to  transmit  power 
from  one  house  to  another  by  means  of  belting.  Some- 
times very  long  ropes  have  to  be  iised,  and  the  amount 
of  sag  then  necessitates  very  high  and  strong  supports 
for  the  pulleys.  Both  in  this  case  and  when  the  power  is 
transmitted  to  an  adjacent  building  by  means  of  a  con- 
tinuation of  the  shafting  (either  underground  or  above 
ground),  a  good  deal  of  attention  in  laying  out  as  well  as 
in  keeping  up  such  an  arrangement  is  required  to  prevent 
a  serious  loss  in  efficiency.  Electrical  transmission  is 
very  frequently  the  best  and  most  economical  solution. 
This  at  once  brings  before  us  the  question  of  lighting  a 
factory.  Great  care  has  to  be  bestowed  on  this  point  in 
some  works,  where  serious  responsibility  is  attached  to 
any  fault  in  this  direction.  If  an  electric  installation  is 
provided,  advantage  may  be  taken  of  it  to  transmit 
power  to  distant  parts  of  the  factory,  to  drive  fans  in 
otherwise  inaccessible  places,  to  supply  delicate  heating 
arrangements,  or  even  for  electrolytic  work. 

Many  engineering  details  require  to  be  attended  to  in 
connection  with  the  handling  of  liquids.  The  pumping 
of  liquids  from  one  apparatus  for  use  in  another  is 
almost  a  study  in  itself.  Whether  steam  or  belt-driven, 
plunger  or  centrifugal,  pulsomcter  or  membrane 
pumps,  should  be  used,  or  whether  delivery  of  a  liquid 
should  be  effected  by  means  of  elevators  (montejus),  and 
of  what  matetial  these  pumps  and  the  pipe  lines  should 


bo  made  is  rarely  a  matter  of  indifference.  In  this  con- 
nection fans  for  carrying  away  fumes,  for  improving  the 
draught  (as  in  the  manufacture  of  sulphuric  and  nitric 
acids),  for  supplying  air  to  a  drying  room,  and  for  many 
other  purposes  are  worthy  of  mention.  How  difficult  it 
sometimes  is  to  do  the  right  thing  may  be  illustrated  by 
a  few  examples  from  actual  experience.  A  plunger  pump 
refused  to  work  with  a  hot  volatile  liquid  until  an  air- 
vessel  was  interposed,  wherein  the  vapour  could  condense. 
A  pulsometer  placed  into  a  narrow  unventilated  hole 
could  only  be  brought  to  work  after  the  place  had  been 
rendered  cool  by  proper  ventilation.  A  number  of  acid 
elevators,  made  of  cast  iron,  H  in.  thick,  burst  at  short 
intervals  under  30  lb.  pressure,  although  they  had  been 
tested  up  to  150  lb.  ;  on  investigation  the  cause  was  found 
in  that  long  pipe-lines  going  to  a  higher  level  were  fitted 
to  these  elevators,  and  that  a  bend  at  the  end  of  the  line 
favoured  water-hammer  action.  Both  in  this  country 
and  in  America,  aluminium  fans,  pipes,  &c.,  in  connection 
with  nitric  acid,  are  coming  more  and  more  into  use, 
whilst  in  Germany,  and  also  in  this  country,  earthenware 
fans  and  centrifugal  pumps  are  preferred  in  acid  works. 

The  supervision  of  effluents,  both  liquid  and  gaseous, 
requires  considerable  care.  The  choice  of  proper  cul- 
verts, gutters,  or  pipes,  depends  frequently  on  the  nature 
of  the  effluent,  and  when  liquid  effluents  are  sent  into  a 
sewer  or  a  watercourse  tests  have  to  be  made,  sometimes 
for  considerable  distances,  to  avoid  trouble  with  local 
authorities  and  interested  parties ;  arrangements  may 
also  have  to  be  provided  for  catching  suspended  matter, 
precipitating  impurities,  or  for  rendering  the  effluent 
clear  or  pure  before  admitting  it  into  a  watercourse. 

Compressed  air  and  vacuum  pumps  are  important 
factors  in  chemical  works.  Both  kinds  are  similar  in 
construction,  but  the  efficiency  varies  very  much  from 
maker  to  maker.  Whilst  in  the  case  of  an  air  compressor 
a  proper  volumetric  efficiency  must  be  demanded,  and 
may  be  obtained  if  reasonable  care  is  taken,  the  baro- 
metric effect  is  all-important  in  selecting  a  vacuum  pump. 
Some  processes  are  now  so  well  regulated  that  a  difference 
of  a  few  millimetres  in  the  vacuum  entails  considerable 
loss  of  time  and  cost.  Some  works  are  already  demanding 
a  guarantee  for  a  vacuum  of  2  mm.  with  very  large  pumps, 
and,  what  is  more,  they  get  even  1/8  mm.  Reservoirs  for 
storing  compressed  air  and  allowing  it  to  cool  are  better  not 
left  alone,  as  usual,  because,  apart  from  condensed^water, 
there  have  been  explosions  in  such,  and  also  in  pipe  hnes, 
which  were  found  to  be  due  to  hydrocarbons  from  the 
lubricant.  •      ;       ^ 

In  addition  to  having  so  much  detail  work  to  attend  to 
in  the  factory  generally,  the  works  chemist  requires  still 
further  engineering  knowledge  of  his  plant.  ]\Ir.  George 
Beilby,  F.R.S.,  gave  us,  in  1899,  a  long  list  of  apparatus 
required  in  chemical  work  ( this  J.,  1899,  333, 
seq.).  Of  course,  the  chemist  is  rarely  called  upon 
to  construct  an  apparatus  or  a  machine,  but  he  must 
have  a  working  knowledge  of  those  in  regular  use 
for  all  kinds  of  operation,  and  if  he  invents  a  new 
process,  then  he  should  be  able  to  indicate  his  require- 
ments for  work  on  a  large  scale.  Like  Mr.  Beilby, 
I,  too,  wish  to  emphasise  most  strongly  that  "  works 
operations  are  not  simply  laboratory  operations  vrcit 
large."     It  is  frequently  ea.sy  to  indicate  a  new  process 
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by  small  operations  in  the  laboratory,  but  when  the 
rhemifit  is  called  upon  to  reproduce  the  j)rocess  on  a  hirge 
sc.Hle.  then  far  more  real  inventive  ueniiis  is  required  to 
design  the  pUmt  for  its  manufacture,  and  it  may  take 
months  before  all  the  ditticulties  lu-e  overcome  and  the 
priwess  be>:ins  to  pay,  if  indeed  it  does  at  all.  It  is 
therefore,  ust>less  to  teach  chemical  technology  with  the 
help  of  beakers  aud  test  tubes.  A  striking  cxamjile  was 
shown  recently,  when  candidates  in  an  txaniination  were 
Hskt>d  tt)  sketch  out  a  lilter  for  continuously  tiltcring  a 
hot  liijuid.  Kvery  one  of  the  lantlidatcs  showed  a  stcani- 
heateii  funnel,  and  only  one  had  the  additional  notion 
that  for  continuous  work  on  a  large  scale  a  lilter  paper 
might  prove  impracticable,  and  therefore  devised  a  sand 
lilter.  With  better  exjX'rience  it  would,  however,  have 
occurred  to  them  that  a  filter  is  not  necessarily  round  as 
it  is  in  the  laboratory,  and  that  a  number  of  rectangular 
filter  piij)ers  phiecd  over  suitably  shaped  steam  or  hot- 
water  compartments,  as  shown  rliagrammatically  in 
Figs.  7  and  8,  n.ight  allow  of  large  quantities  being  dealt 
with  quickly. 

It  Id  useless  to  ask  the  average  engineering  works  to 
advise  on  all  possible  ]>lant,  since  only  very  large  works 
have  a  suf!icicnt  numk'r  of  experienced  engineers  for 
every  purpose.  On  the  other  hand,  it  is  always  possible 
to  find   such   works   that   make   a  speciality   of  certain 


machines  or  apparatus,  and  their  experience  is,  of  course, 
valuable.  It  is  in  the  construction  of  apparatus,  and 
appliances  for  chcniical  ])rocesscs,  involving  no  mechanical 
arrangements,  like  plain  stills,  evajiorating  pans,  lead 
cooling  and  heating  tanks,  even  vitriol  cliambers  and 
towers  and  the  like,  that  the  chemist  will  find  his 
engineering  knowledge  useful.  How  simple  does  it  seem 
to  set  a  cast-iron  pot  info  brickwork  and  fue  it  !  Why,  a 
beaker  and  a  liunsen  burner  olVer  such  a  close  analogy  ! 
Yet  the  two  small  illustrations.  Figs.  9  and  10,  show 
two  ways  of  bricking  in  such  a  [)o(,  one  of  which  will 
consume  twice  as  much  fuel  and  iini)art  to  the  contents 
a  much  lower  temperature  than  the  other.  There  may 
be  still  further  modifications  in  design,  if  the  contents 
liavc  to  be  heated  very  strongly  or  very  gently. 

Similarly  nitelligent  attention  must  be  given  to  the 
methods  of  heating.  Regenerative  firing  or  "  plus 
pressure "  in  a  salt  cake  furnace,  overhead  firing  in 
sulphuric  acid  concentration  or  evaporation  of  liquors, 
firing  with  water  gas  or  producer  gaa,  heating  by  ordinary 
or  superheated  steam,  under  pressure  or  in  vacuo,  boiling 
in  an  oil  or  a  lead  bath,  evaporation  by  waste  gases, 
calcining,  roasting,  and  many  other  processes  of  heating, 
all  are  beset  with  problems  for  the  chemist  and  the 
engineer.  An  example  may  again  bo  taken  as  an  illus- 
tration.    In  a  furnace  a  series  of  vessels  for  the  concentra- 
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tion  of  sTilphuric  acid  ■were,  to  be  heated  hy  producer  gas, 
the  flames  playing  all  round  them.  Up  to  a  certain  degree 
of  concentration  all  went  well,  but  beyond  that  no  amount 
of  gas  burned  produced  further  concentration.  Con- 
sideration showed  that  as  producer  gas  contains  about 
20  per  cent,  of  hydrogen,  the  products  of  combustion 
■were  quickly  saturated  witli  water  vapour,  and  then  their 
vapour  tension  was  the  same  as  that  of  the  vapours 
escaping  from  the  acid.  When  the  gas  producer  was 
replaced  by  a  simple  regenciative  coke  furnace,  the 
concentration    proceeded   smoothly. 

The  condensation  of  gases,  or  their  absorption  hi 
liquids,  the  drying  of  pasty  or  dusty  materials,  or  of  such 
that  must  be  dried  at  a  certain  low  temperature,  and  the 
recovery  or  the  rendermg  luirmless  of  gases  driven  oif, 
the  filtering  of  cold  and  hot,  acid  and  basic  liquids,  &c., 
are  again  processes  applied  in  so  man\  variations  and 
from  the  largest  to  the  smallest  scale,  that  I  need  only 
point  to  them  as  constantly  requiring  engineering  skill 
and  attention. 

It  serves  no  further  purpose  to  go  on  enumerating  the 
manv  every-day  operations  in  chemical  manufacture, 
each"  one  of  which  requires  engineering  as  well  as  chemical 
knowledge.  A  most  important  duty  must,  however, 
not  be  overlooked — economy.  To  have  wonderful  and 
fanciful  apparatus  constructed,  to  use  the  most  expensive 
materials,  and  to  let  them  be  made  w  ith  the  greatest  care, 
is  easy  ;  to  devise  apparatus,  that  cost  no  more  than  the 
process  can  stand,  and  that  will  give  no  trouble  in  working, 
is  more  difficult ;  but  to  make  them  give  the  best  results 
at  the  least  cost  requires  that  the  chemist  must  be  able, 
as  Mr.  David  Howard  expressed  it  so  tersely,  "  to  think 
in  tons."  But,  even  apart  from  construction  and  working, 
what  a  large  field  has  a  chemist  in  which  to  show  his  talent 
for  economy  !  I  have  known  a  factory  where  three  men 
■were  deputed  to  pick  up  every  nail,  every  piece  of  wood 
or  sacking  or  other  waste  material  that  had  been  thrown 
about  by  careless  men  under  careless  supervision  in  past 
years,  and  then-  two  days'  hard  brought  quite  a  large 
sum  of  money.  I  have  known  others  where  faulty  air 
compressors  required  almost  daily  renewal  of  valves, 
■where  the  number  of  leaky  steam  valves  and  water  cocks 
found  on  the  scrap  heap  was  more  than  a  hundred,  where 
the  steam  wasted  through  leaky  joints  caused  considerable 
nuisance  at  considerable  expense,  and  yet  all  these  could 
have  been  prevented  or  repaired  at  a  small  weeldy  cost, 
and  the  waste  material  made  useful  again.  A  chemist 
can  in  a  hundred  and  one  ways  make  himself  highly  valu- 
able by  looking  after  little  engineering  details,  and  he  will 
become  still  more  useful  by  being  able  to  look  after  the 
building  of  small  works  railways,  the  provision  of  lifts, 
the  erection  of  storage  tanks  for  liquids  of  all  kinds,  the 
care  of  packing  materials,  like  carboys  and  casks,  the 
safetv  of  the  factory  and  workers  against  fire  and  accidents, 
andlmany  other  things. 

After  having,  much  to  my  gratification,  patiently 
listened  to  this  long  syllabus  of  possibilities  for  a  works 
chemist  to  act  as  engineer,  you  will,  no  doubt,  be  inclined 
to  fisk  where  the  heaven-born  genius  should  come  from 
who  can  do  all  that  work.  To  perform  all  these  functions 
thoroughly  requii-es  a  well-trained  engineer  with  a  large 
experience  in  chemical  works,  and,  as  Mr.  I'aton  once 
explained,  not  merely  a  superior  mechanic.  It  is  useless, 
therefore,  to  expect  a  chemist  to  undertake  all  such  work. 
On  the  other  hand,  a  works  chemist  ought  to  possess  an 
adequate  knowledge  of  chemical  technology*  to  enable 
him  to  understand  all  kinds  of  plant,  to  give  proper 
instructions  to  the  artisans  in  the  works,  to  confer  with 
specialists  in  case  of  improvements,  and  to  settle  details 
with  them,  as  well  as  to  work  the  plant  afterwards. 

In  these  days  of  great  competition  and  scientific  progress, 
a  foreman,  risen  from  the  ranks,  will  only  very  rarely  be 
able  to  act  as  a  works  manager.  True,  a  number  of  men 
are  still  with  us,  who  have  worked  hard  to  gain  scientific 
knowledge,    and    to    combine    it    with    their    practical 


•  I  do  not  like  the  term  "  chemical  engineering,"  because  all 
branches  of  engineering  come  into  xise,  and  I  do  not  mean 
"  chemical  tfclinology  "  in  the  Bcasn  adopted  in  Germany, 
whicii  Is  a  knowludpe  of  chemical  processes,  instead  o/  thn  tpchnical 
means  tolcarry  them  out. 


experience.  Such  men  have  been  amongst  the  founders 
of  the  enormous  chemical  industry  of  this  country,  and 
we  are  proud  of  those  still  working  and  those  coming  on. 
The  future,  however,  belongs  to  the  chemist  who  has 
gained  practical  experience  as  foreman  of  a  department, 
and  combines  therewith  a  good  engineering  knowledge. 
Such  a  chemist  ought  to  be  properly  trained,  and  that 
cannot  be  done  with  young  men  who  come  to  college 
imperfectly  prepared,  and  certainly  not  in  three  years,  as 
prescribed  at  present ;  there  ought  to  be  another  year 
added,  so  as  to  teach  more  mechanics  and  physics  in  the 
begimiing  and  to  give  a  proper  course  of  chemical  tech- 
nology in  the  end. 

Now  there  is  only  one  thing  more  wanted,  and  that  a 
most  important  one,  namely,  that  manufacturers  should 
realise  that  a  works  chemist  Ls  not  solely  an  analyst,  but 
a  highly  useful  practical  technologist,  who,  given  a  little 
confidence,  will  in  a  short  time  repay  his  salary  many 
times  over,  and  make  them  wonder  that  they  could  ever 
have  done  without  him.  And,  after  all,  most  chemical 
works  are  nothing  but  huge  shops  full  of  machines, 
which  in  monotonous  sameness  grind  away  at  -well- 
established  pVoces?es,  where  there  is  little  work  for  the 
pure  chemist,  but  a  great  deal  when  he  also  has  good 
engineering  knowledge. 

We  have  heard  too  much  about  the  many  chemists 
engaged  on  research  in  the  large  colour  works  of  Germany. 
Highly  valuable  as  they  are,  and  important  as  their 
discoveries  were,  the  German  chemical  industry  is  infinitely 
more  indebted  to  that  far  greater  number  of  works  chemists 
who  patiently  and  thoroughly  investigated  the  manu- 
facturing processes,  who  had  the  ability  to  devise  improve- 
ments and  economies,  and  who  found  generous  manu- 
facturers and  their  college-trained  sons  to  give  them 
theii'  confidence.  It  is  on  these  lines  that  we  must 
progress. 

DiSCUSSIOK. 

Dr.  Wm.  H.  Nichols  (Past  President)  said  Mr.  Gutt- 
mann  had  laid  much  stress  upon  what  he  had  found  to 
be  of  great  importance,  viz.  : — to  obtain  with  the  works 
chemist  a  sulficient  amount  of  mechanical  ability  to 
produce  residts  of  a  satisfactory  character.  It  was  not 
easy  to  find  good  chemists  who  were  also  good  mechanical 
engineers.  For  this  reason,  the  small  works  was  at  a 
disadvantage,  as  compared  with  works  of  sufficient 
magnitude  to  maintain  mechanical  and  electrical  engineer- 
ing departments.  He  believed  in  allowing  a  young  man 
to  follow  his  own  bent,  and  become  a  good  chemist  with 
as  much  engineering  as  possible,  or  a  good  engineer, 
with  as  much  chemistry  as  possible.  He  ventiured  to 
assert  that  in  the  United  States  the  good  engineer  with 
moderate  chemical  knowledge  would  do  better  than  the 
good  chemist  with  poor  engineering  equipment,  thoxigh 
he  feared  that  opinion  would  not  meet  with  general 
approval.  It  was,  however;  the  result  of  long  experience. 
The  importance  of  careful  investigation  leading  up  to 
improvement  of  processes  could  not  be  over-stated. 
More  than « 1000  separate  investigations  were  made  in 
the  Investigation  Laboratory  of  his  own  Company,  before 
reaching  the  method  and  plant  now  employed  in  the 
manufacture  of  sulphuric  acid  by  catalysis,  each  one 
supervised  by  the  Chief  Engineer  and  Chief  Chemist. 
In  general,  realising  the  difference  between  a  laboratory 
experiment  and  a  manufacturing  operation,  they  found 
it  advantageous  to  begin  with  a  small  manufacturing 
plant,  and  make  their  inevitable  mistakes  on  a  small 
scale.  The  chemist  must  be  prepared  to  build  on  the 
foundation  of  his  failures,  and  the  man  who  did  not  learn 
the  lessons  they  taught  would  not  succeed  in  the  Chemical 
Industry.  He  must  use  each  failure  as  a  stepping  .stone 
to  increase  his  perspective.  And,  after  all,  even  in  these 
days  of  magnificent  discoveries,  how  little  was  known 
of  "what  our  science  held  in  store.  Like  Sir  Isaac  Newton, 
they  were  like  childi-en  walking  on  the  beach,  picking  up 
here  a  pebble  and  there  a  shell,  but  knowing  little  of  the 
vast  ocean  beyond.  No  science  held  out  such  alluring 
chances  to  the  young  student,  whether  hi.s  work  led  him 
into  the  realms  of  pure  chemistry,  or  into  its  applications  ; 
for,   whatever^point  he  attained,  there  would  always   be 
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higber  goals  brought  to  view.  In  bis  allusions  to  the 
importance  of  oni:i»<"cring  in  ftp]>lied  chemistry,  ho  did 
not  wish  to  l>o  nndorstoo*!  as  detract  ins;  in  any  way  from 
the  imj>ortance  of  the  inve.Jtientor  in  juiro  chemistry. 
The  two  must  po  hand  in  hand,  in  order  that  the  great 
discoveries  should  U^  utilised,  and  the  race  saved  from 
the  consequences  of  its  own  pro<iigal  wastefulness  of  its 
raw  lUAterials. 

Mr.  F.RY.\N  t\iRCOR.\N  siud  this  paiH>r  seemed  to  be 
rather  a  case  of  chemist  ur-fiis  engineer,  and  the  author 
had  dealt  jwlitely  with  the  engineer.  Kverybi.<ly  would 
approve  of  what  had  In^en  said  about  the  lirst  diagrams, 
but  Fie.  4  might  jvrhaps  have  something  more  said 
about  it.  An  easy  way  to  lind  how  shafts  in  jiarallel 
planes  running  at  an  angle  to  each  other  might  be  driven 
was  to  exiH?riuient  with  two  rollers  and  an  elastic  band  ; 
it  would  then  be  readily  seen  how  the  pulleys  should  be 
arranged  to  lead  the  band  correctly  from  one  to  the  other. 

The  same  face  of  the  driving  band  should  always  be 
in  contact  with  the  pulleys  :  any  arrangement  in  which 
the  band  was  twisted  was  wrong.  The  band  must  lead 
straight  on  to  the  pulley,  but  might  run  off  at  an  angle. 
The  question  of  drying  was  often  not  very  well  under- 
stood. A  chemist  in  his  laboratory  would  dry  substances 
by  evaporation  over  his  lamp,  but  when  he  came  to  a 
large  installation  that  would  not  do.  It  was  a  common 
thinir.  however,  to  find  a  drying  apparatus  a  more  or 
lc.«s  home-made  affair,  which  had  been  enlarged  from 
an  experiment  in  the  laboratory  and  not  answering  at  all. 
To  set  ont  new  works  required  more  common  sense  than 
technical  skill  to  avoid  waste  of  space  in  roadways,  stair- 
eases,  and  light  where  it  was  not  necessary.  He  thought 
the  enirineer  and  chemist  had  each  his  own  department  ; 
the  cheuust  knew  what  end  he  wanted  to  gain,  and  he  did 
not  always  know,  without  the  assistance  of  the  engineer, 
how  to  Attain  it.  It  was  very  easy  to  bridge  a  ditch  with 
a  plank,  but  one  could  not  bridge  a  river  in  that  way. 
A  great  many  mechanical  appliances  did  not  carry  out 
exactly  what  they  were  introduced  to  supersede.  For 
instance  the  sewing  machine  did  not  sew  ;  it  did  some- 
thing which  answered  the  purpose  of  sewing,  but  it  was 
totally  different  from  sewing. 

Mr.  T.  C  Clocd  thought  this  paper  chiefly  emphasised 
the  fact  that  a  chemical  works  manager  must  be  neither 
a  chemist  nor  an  engineer — but  must  be  both.  He  did 
not  Ijelieve  that  a  chemical  works  could  be  carried  on 
■atiffaetorih-   where   the    management  was   in  duplicate, 

E«rtly  by  a  chemist  who  was  not  an  engineer,  and  partly 
ly  an  engineer  who  was  not  a  chemist.  The  training 
of  chemical  works  managers  was  deficient  in  this  :  That 
to  a  large  extent  the  managers  were  taken  from  the 
laboratory  wKhout  engineering  training.  A  successful 
chemical  works  manager  should  have  much  the  same 
trainmg  a«  a  successful  metallurgical  works  manager, 
who  gmerally  had  a  thoroughly  good  engineering  training 
in  addition  to  his  metallurgical  and  chemical  training. 
He  "tarti-d  at  the  lowest  position  in  the  office,  perhaps 
in  the  a»i«iy  office,  and  worked  his  way  up,  picking  up 
hi^  prn'-ti'-al  «»xp«>rience  b<jth  in  the  metallurgical  and  in 
t'r  f>art    and     thus    qualified     himself   for 

1-  inanaifer.     In  a  chemical  works  the  same 

t  .     -'ry  ;    if  the  manager  was  a  chemist  pure 

a;  he  was  unable  to  thoroughly  grasp  the  diffi- 

f'i  ;:  cTop[ied  up  when  a  process  was  transferred 

from  the  laliorafory  to  the  works  ;  and  unless  he  could 
do  M>,  he  was  at  a  considerable  disadvantage  in  giving 
injrtmrtirma  for  thojte  who  were  to  make  the  necessary 
apparatus. 

Mr.  W.  F.  RlID  said  he  should  Ik;  the  last  to  minimise 
the  gfMxi  qualities  of  the  yrractif  a]  rnan  ;  but  what  he  had 
found  aimut  them  was  that  they  lacked  initiative  jKjwcr; 
they  were  thoroughly  familiar  with  the  apparatus  around 
them  but,  if  a  new  prfK-ewi  were  introduced,  they  lacked 
the  power  of  designing  fresh  ayiparatus.  On  the  other 
haou,  a  »rtndent  who  came  from  a  collrge  was  not  familiar 
with  »pl<«ra(u«  ori  r  ial  s*  ale,  nor  of  the  materials 

of    whi'h    such  "hould     \a:    constructed.     A 

iiimiUr  state  of  aP  ..        1  in  Germany,  due,  doubtless, 

to  the  fact  that  the  professors  had  no  experience  in 
luetory  work.     It  wm  no  discredit  to  them,  because  if 


they  had  worked  up  their  way  from  office  boys  in  a 
factory  to  the  position  of  profes.sor,  they  could  not  possibly 
have  gained  the  knowledge  they  had  of  pure  science. 
Following  the  example  set  in  Germany,  an  institution  to 
train  the  professors  in  technology  would  have  to  be 
founded.  The  expense  would  be  great,  but  the  results 
nnist  be  con.sidered.  One  point  of  detail  he  .should  like 
to  mention.  He  had  tried  flexible  pipes  of  all  sorts  but 
in  his  hands  they  invariably  leaked.  In  small  pipes  he 
always  found  a  bend  or  a  nearly  complete  circle  was  as 
good  as  anything ;  it  never  leaked,  since  there  was  no 
joint,  and  it  completely  answered  the  purpose. 

Dr.  L.  T.  Thorne  said  to  his  mind  the  term  "  chemist  " 
meant  a  man  who  had  been  educated  on  broad  scientific 
lines,  where  the  scientific  foundations  of  the  engineer 
and  the  chemist  were  combined,  and  in  addition  to  that 
he  required  a  large  amount,  the  larger  the  better,  of 
experience  in  research  work.  Speaking  from  practical 
experience,  .scientific  research  was  almost  the  most 
valuable  part  of  the  technical  chemist's  education, 
for  it  gave  him  the  capability  of  grasping  or  grappling 
with  unexpected  difficulties.  The  man  who  was  trained 
as  an  engineer  in  a  technical  college  was  t.aught  how  to 
make  and  how  to  do  various  things  ;  but,  unless  he  had 
been  well  grounded  in  the  scientific  basis  on  which  all 
those  sciences  were  built  up,  when  he  was  landed  in  a 
works  and  something  turned  up  which  had  not  been 
allowed  for  in  his  training  in  the  technical  college,  he  was 
too  often  thrown  on  his  beam  ends.  He  agreed  that 
three  years  (which  was  considered  sufficient  in  England) 
was  not  a  sufficient  time  in  which  to  turn  out  a  man 
really  capable  of  doing  good  technical  work.  That  was 
so  much  recognised  on  the  Continent  that  in  a  compara- 
tively poor  country  like  Switzerland,  in  the  technical 
college  at  Zurich,  the  course  extended  practically 
throiigh  five  years.  Yet  that  college  was  full  to  over- 
flowing. 

Mr.  Thomas  Tvrer  said  Dr.  Nichols  had  practically 
repeated  one  of  the  most  important  paragraphs  of  his 
presidential  address  in  which  was  a  phrase  whicli  he  had 
not  used  to-night,  but  which  Dr.  Thome's  observation, 
namely,  the  "  attitude  of  mind  "  of  the  person  who  was 
to  take  charge  of  operations — either  chemical,  engineering 
or  mechanical — had  recalled. 

The  law  of  supply  and  demand  applied  to  the  condition 
of  teaching  in  this  country.  The  first  thing  to  do  was 
to  educate  the  British  parent.  It  would  be  well  if  some 
one  would  take  the  trouble  to  elaborate  these  questions 
more  clearly  in  the  columns  of  the  daily  papers  which 
were  now  more  open  than  ever  before  to  subjects  of  this 
kind.  There  were  many  who  were  quite  competent  to 
do  this,  and  the  result  would  be  speedily  shown  in  the 
new  sense  of  responsibility  on  the  part  of  parents,  who 
would  see  that  if  they  wanted  to  give  their  children  a 
good  start  in  the  world  the  finest  thing  was  a  good  and 
not  a  half  education,  either  as  to  quality  or  time.  Five 
years  was  needed  to  make  a  properly  educated  scientific 
technologist ;    certainly  four. 

If  he  had  to  select  as  head  of  a  small  works  he  should 
take  the  man  who  had  had  a  pharmaceutical  training. 
I'hat  might  seem  strange,  but  if  they  knew  what  a  training 
in  pharmacy  meant,  they  would  be  inclined  to  agree  with 
him.  A  pharmaceutical  education  included  chemistry 
and  physics  and  called  out  to  a  larger  extent  than  was 
often  the  ca.se  the  faculty  of  minute  observation,  probablj' 
one  of  the  most  useful  qualities  for  managership. 

Dr.  G.  T.  Morgan  said  he  believed  the  best  arrangement 
in  a  works  was  to  have  a  chemist  knowing  as  much 
mechanics  as  he  could  learn,  .associated  with  an  engineer 
of  similar  calibre,  similar  age,  and  as  far  as  pos.sible  getting 
the  same  salary.  In  this  connection,  he  referred  rather 
to  those  more  abstruse  branches  of  chemistry,  the  manu- 
facture of  organic  products,  where  the  chemist  must 
spend  a  great  many  years  in  getting  at  his  fingers'  ends 
the  necessary  knowledge  of  his  subject. 

A  point  rather  insisted  on  was  that  three  years'  training 
was  not  sufficient,  but  in  most  cases  where  a  young  man 
was  seriously  minded,  he  contrived  to  get  a  fourth  year's 
training  before  entering  the  works.  Again  the  evolution 
of  the  chemist  or  engineer  did  not  begin  at  the  time 
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when  he  went  to  the  technical  college.  A  youth  who 
was  intending  to  be  an  engineer  began  early  to  make 
locomotives,  djaiamos,  &c.,  and  a  youth  who  decided 
to  be  a  chemist  pottered  about  with  chemical  experiments 
as  much  as  he  could  and  cared  little  or  nothing  for 
engineering.  That  was  human  nature,  and  therefore  it 
was  highly  improbable  that  they  would  get  many  geniuses 
who  could  combine  the  two,  but  they  might  possibly  get 
men  of  talent,  good  engineers  with  a  certain  knowledge  of 
chemistry,  and  good  chemists  who  had  a  certain  knowledge 
of  engineering.  Those  who  thought  otherwise  would  find 
themselves  impaled  on  the  horns  of  a  dilemma.  If  it 
were  possible  by  widening  the  basis  of  a  scientific  education 
to  make  a  chemist  also  into  an  engineer  it  should  be  simi- 
larly possible  by  widening  this  scientific  basis  to  make  an 
engineer  into  a  chemist,  and  thus  cut  out  the  technical 
chemist  altogether.  One  practical  difficulty  to  the  speaker's 
suggestion  was  that  the  engineer  was  usually  so  much 
better  paid  than  the  chemist  that  it  would  be  difficult 
to  get  a  really  capable  engineer  who  would  go  for  the 
same  salary  as  the  college -trained  chemist. 

Dr.  M.  0.  FoRSTER  said  that  the  point  in  the  discussion 
which  had  interested  him  most,  was  the  statement  by 
Mr.  Reid  that  the  professors  ought  to  be  educated  in 
technology.  He  only  hoped  the  parentage  of  that 
statement  was  more  substantial  than  a  mere  wish,  because 
as  the  years  went  by,  it  became  more  and  more  clear 
to  him  that  this  was  what  he,  as  a  teacher,  most  required 
from  the  view-point  of  chemical  technology.  The 
teachers  of  this  countr}',  however,  owed  their  unfamiliarity 
with  industrial  problems  largely  to  the  apathy  of  manu- 
facturers. Chemical  students  who  became  college  teachers 
did  so  becaxise  they  were  fond  of  chemistry,  and  this 
career  ofiered,  at  present,  the  best  facilities  for  research. 
Consequently,  they  devoted  their  scanty  leisure  to  an 
investigation  which  was  often  selected  by  fortuitous 
circumstances,  and  at  this  stage  any  problem  was  as 
interesting,  within  limits,  as  any  other.  Such  young 
men  should  be  caught  early  by  the  manufacturer,  who, 
without  divulging  any  trade  secrets,  might  say,  "  Here 
is  a  certain  difficulty,  and  if  the  problem  seems  interesting 
to  you,  I  can  give  you  plenty  of  raw  material ;  if  you 
arrive  at  a  satisfactory  conclusion  it  would  be  valuable 
to  me,  and  you  will  receive  a  proportionate  remuneration." 
Thus  not  only  would  the  teachers  themselves  become 
interested  in  technical  problems,  and  ultimately  arrive 
at  a  stage  when  their  advice  on  important  difficulties 
might  be  really  useful,  but  their  teaching  would  sub- 
consciously tend  to  develop  the  teclmological  side  of 
their  subject,  and  their  students  would  become  more 
useful  as  works-chemists  than  they  were  at  the  present 
time.  Thus  much  available  talent  could  be  diverted 
into  manufacturing  channels  which  was  now  employed 
unprofitably,  according  to  the  ideas  of  .some  people — 
though  that  is  another  question — in  preparing  new 
compounds. 

Dr.  W.  H.  Nichols  said  he  would  like  to  add  a  word 
to  what  had  been  said  about  the  technical  education  of 
Professors.  He  did  not  approve  of  taking  them  from 
their  work,  and  sending  them  out  for  a  year  or  two  in 
quest  of  practical  knowledge,  which  in  turn  they  should 
bring  back  to  their  students,  and  re-hash  to  them  what 
was  daily  becoming  obsolete.  L?t  them  keep  at 
their  usual  work,  which  should  require  all  their  powers 
to  keep  up  to  date,  or  perchance  a  little  in  advance. 
Rather,  as  in  the  case  in  the  Polytechnic  Institute  of 
Brooklyn,  N.Y.,  give  courses  of  lectures  by  practical 
scientific  men  on  their  own  specialities,  thus  insuring 
to  the  students  the  theory  from  the  Professor,  and 
the  latest  practice  from  those  who  know. 

The  Chairman  said  what  they  wanted  was  a  reconciler 
between  the  engineering  side  and  the  chemical  side  of 
scientific  processes.  Dr.  Nichols  had  pointed  out  that  a 
very  admirable  method,  which  he  himself  thought  of  and 
carried  out  20  years  ago,  namely,  the  introduction  of  an 
intermediate  plant  between  the  laboratory  and  the 
manufactory.  He  built  a  room  which  consisted  of  simply 
four  walls  and  necessary  windows,  a  line  of  shafting,  and 
a  strong  cement  flooring.  In  that  he  was  accustomed 
to  erect  apparatus  which  it  was  propo,sed  to  apply  to  an 


operation  on  a  large  scale.  If  it  was  not  successful  it  was 
altered  until  at  last  something  was  arrived  at  which 
would  satisfy  the  requirements ;  and  from  that  they 
proceeded  to  design  the  larger  plant.  Another  point 
which  had  come  out,  was  the  necessity  for  increased  training 
in  physics  for  the  engineer.  That  was  one  of  the  most 
important  things,  as  was  also  the  need  of  increased  training 
in  physics  for  the  chemist.  There  was  no  doubt  greab 
truth  in  what  had  been  said  by  Dr.  Thorne  that  the 
habit  of  investigation  taught  the  chemist,  in  a  way  the 
engineer  was  not  taught,  to  bring  an  unprejudiced  and 
judicial  mind  to  the  consideration  of  the  problems  which 
lay  before  him.  The  engineer  from  his  training  was  always 
prejudiced  in  favour  of  doing  something  in  the  way  it 
had  been  done  before,  and  what  he  had  found  most 
remarkably  consistent  with  the  engineer  was  the  difficulty 
in  getting  him  to  do  something  which  was  new  and  outside 
his  experience.  He  did  not  find  that  same  difficulty  with 
a  man  who  had  had  a  chemical  training.  But  the 
chemical  training  a  man  got  was  too  academic  ;  he  was 
not  dra\vn  sufficiently  into  contact  with  the  hard  facts  of 
life  ;  he  did  not  recognise  that  in  technology  the  aim  was 
to  make  the  thing  at  the  least  possible  cost  and  with  the 
largest  pos.sible  yield.  This  brought  him  back  to  the 
necessity  of  having  a  man  to  occupy  a  judicial  position 
who  should  be  able  to  reconcile  the  views  of  the  chemist 
and  the  engineer.  Such  a  man  was  of  the  greatest  value 
in  works.  But,  as  Dr.  Forster  had  remarked,  it  was  very 
difficult  or  impossible  in  many  cases  to  get  those  who  were 
the  financial  controllers  of  large  works  to  see  the  necessity 
of  having  the  powers  of  such  a  man  at  their  disposal, 
having  also  at  their  disposal  the  chemist  and  the 
engineer. 

Mr.  Oscar  Guttmaxn  in  reply  said  most  of  the  speakers 
agreed  with  him  that  the  works  chemist  must  be  a  trained 
man,  because  the  man  from  the  ranks  had  either  no 
initiative,  or  did  not  know  how  to  use  new  plant  or  new 
processes.  Unfortunately,  in  this  country  students  were 
not  encouraged  to  learn  technology.  They  learnt 
chemistry,  and  nobody  induced  them  to  take  up  engineering 
except  ia  a  few  instances.  If  they  were  made  to  take 
a  fourth  year,  what  excellent  men  would  they  make. 
They  did  not  want  engineers  to  be  chemists,  nor  chemists 
to  be  engineers.  Large  chemical  works  had  their  special 
engineers,  but  they  must  think  of  the  thousands  of  chemists 
who  either  alone  or  perhaps  with  a  colleague  had  to 
look  after  everything  that  might  happen  in  small  works, 
and  who  were  every  day  confronted  bj'  a  new  problem. 
Such  a  chemist  could  not  be  called  upon  to  undertake 
practically  everything  in  chemical  engineering ;  he  was 
not  expected,  nor  did  he  wish  him  to  know  it ;  he  could 
not  know  it  properly,  but  he  should  have  learnt  enough 
to  enable  him  to  understand  what  was  wanted.  Then 
again,  if  he  applied  to  engineering  works  for  plant  he 
should  understand  what  was  proposed.  Dr.  Nichols' 
later  remarks  had  given  the  scientific  chemist  his  due 
praise,  and  he  mentioned  one  college  in  New  York  which 
gave  extension  lectures  in  engineering  by  practical  men. 
To  a  certain  extent  we  had  that  here  in  the  Manchester 
School  of  Technology.  It  was  an  ordinary  thing  now 
in  Germany  that  professors  must  have  been  at  least  two 
years  in  practice,  and  if  they  had  not  they  were  sent  away 
for  two  years  to  gain  the  requisite  experience.  Dr.  Forster 
had  touched  on  an  interesting  question  that  the  young 
teacher  was  rarely  provided  with  an  opportunity  of 
occupying  himself  with  problems  that  had  a  practical 
bearing.  But  the  manufacturer,  to  give  him  his  due, 
was  placed  in  a  difficulty  here.  Ho  conld  not  very  well 
ap])ly  to  an  inexperienced  young  teacher,  and  on  the 
other  hand  if  he  wanted  a  problem  investigated,  it  was 
generally  an  important  one  which  he  did  not  want  the 
whole  world  to  know.  As  an  alternative  would  it  not 
be  better  if  the  young  demonstrator  went  into  jiractico 
for  a  year  or  two,  or  at  least  to  visit  a  number  of  works 
and  find  out  for  himself  what  problems  were  awaiting 
solution  ?  On  the  subject  of  the  paper  they  would  never 
agree  entirely  because  there  were  so  many  controversial 
possibilities,  but  ho  thought  he  might  claim  to  have 
shown  comprehensively  how  much  engineering  knowledge 
was  required  for  the  average  works  chemist,  and  that 
they  should  endeavour  to  impart  it  to  him. 
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Szlra    mefting    Md    at    Burlington    Hottst    on    Friday, 
Mat,  10.  HX)7. 

MR.    B.    J.    FRISWEIX   IX  THE    CHAIR. 

THE    PATENTS    BILL.    1907. 

BY    R.    J.    FRISWELI.,    F.I.C. 

(Chairman  of   the  London  Section.) 

As  a  preface  to  the  following;  pa}>cr.  it  may  not  be  out 
of  place  to  make  known  the  l\i.<tory  of  our  Society's 
connection  with  the  recent  Patent  Bill. 

It  apjiears  that  as  a  result  of  the  energetic  work 
of  the  Manchester  Chamber  of  Commerce,  the  Association 
cf  Chambers  of  Commerce  apj^oiiitcd  a  deputation  to  call 
on  the  IVesident  of  the  Board  of  Trade.  At  a  meeting 
of  our  Council  in  March.  ll>()t>.  a  letter  from  the  Secretary 
of  the  Asstx-iation  was  read,  asking  our  Council  to  nominate 
representatives  to  join  their  do]nitation.  Several  letters 
and  document.s  accompanied  this  request,  and  among  tliem 
a  forcible  statement  of  tlie  case  on  the  ]iart  of  the 
Manchester  Chamlter  of  Commerce  was  included.  Tlie 
deputation  was  to  raise  one  point  only,  and  our  Council 
instructed  its  representatives  to  sujiport  that  point,  which 
was — To  endeavour  to  secure  legislation  imposing  the 
ab.<!olute  forfeiture  of  such  United  Kingdom  patents, 
owned  out  of  the  realm,  as  were  not,  within  a  period, 
worked  in  the  Kingdom,  unless  good  cause  was  shown  for 
the  delay.  1  gather  that  the  actual  object  was  invariably 
to  imjtose  comj)ulsory  working,  even  if  for  the  time  some 
delay  was  for  goo<l  reason  j>ermitted.  and  with  this  object 
I  am  informed  our  Council  was  at  the  time  in  complete 
fiympathy.  It  will  J)e  noted  that  I  have  only  dealt  with 
this  particular  matter  by  pointing  out  the  difficulty 
ari.«iug  from  the  retention  of  the  phraseology  of  the  Act 
of  ls«.3,  and  the  unsuccessful  amending  Act  of  1902,  in  the 
Bill  of  iy<>T,  now  Ik  fore  us. 

In  considering,  in  a  judicial  manner,  the  Patents  Bill, 
1907.  .so  far  as  it  deals  with  chemical  inventions,  their 
separation  into  a  separate  class  (the  first  departure  from 
established  usage)  begins  with  Clause  2,  which,  read  with 
the  alteration  to  be  made  in  the  Act  of  1883,  will  cause 
the  following  to  lK»conie  law,  viz.  :  — 

A  chtmiral  invention  must,  if  required,  be  accomp.anicd 
by  .such  sj>ecimens  or  samj)le3  as  may  be  prescribed. 
Xo  similar  demand  i.s  made  on  any  other  class  of  invention. 
This  apijcars  to  be  a  verj'  important  change,  for  hitherto 
a  (latenttfe  has  only  been  required  to  describe  his  process 
of  producing  the  chemical  body  he  is  concerned  about. 
He  will  now,  if  the  Bill  becomes  law  without  amendment, 
be  under  an  obligation,  "  if  required,"  to  deposit  at  the 
leaitt  a  .sjiecimen  of  the  substance  he  proposes  to  make. 
It  is  to  l)e  observed  that  the  propo.sed  enactment  is 
extremely  wide,  for  no  limit  is  laid  dowTi  to  govern  tlie 
Comi»troller  in  his  demands  as  to  either  the  quantity  of 
the  Hjiccimens  or  as  to  the  number  of  them.  For  example, 
supfiotie  a  pat'-nt  applied  for  for  the  jirodjiction  of  a  new 
azo  dye  from  a  new  substance  X  combined  with  A,  or  B, 
or  C.  Ac.,  the  patentee  would  be  bound,  if  required,  to 
Supply  namph-H  of  all  such  bodies.  Ajqiarently  no  c.\.cuse 
would  be  permitted  if  the  requirement  is  made,  since  tlie 
word  '■  must  "  is  employed,  and  it  may  be  presumed  that 
»  refiMat  or  inability  to  supply  any  one  of  these  would 
lead  to  the  exclusion  of  the  substance  not  sujfplied  from 
the  scoj;e  of  the  patent.  \i  any  rate,  no  [irovisitm  ff)r 
relief  from  the  obligation  is  made,  cxcejit  the  words  "  if 
required."  and  it  would  wem  that  a  Comptroller  would 
feel  obliged  to  take  rigid  measures  to  satisfy  himself 
that  an  objection  to  pr'Kluee  samples  was  a  reasonable 
one.  This  would  certainly  prove  a  source  of  trouble 
and  exprn*c  to  any  pat<nt/-e  who  should  feel  himself 
obliged  to  obtain  a  dinjK-ii.Hation  from  the  requirement, 
even  if  such  a  thing  were  possible. 

In  •everal  eritieisrns  alrea<ly  (tublished  it  has  been 
pointed  out  that  no  yirovision  a.t  to  the  custfxiy  or  use  or 
object  of  thev  sjie<-imen«  is  made.  It  must  at  least  be 
prenumed  that  Ihey  are  to  1m;  kept  secret  imfil  the  ])atent 
ia  '-ither  irranted  or  refii««-d,  but  after  that,  what  is  to  be 
df/ne  with  them  ?  If  they  are  exhibited  in  bottlrs  in  a 
museum,  they  can  be  of  no  use  to  anyone.  Arc  they 
then  to  be  held  an  a  gtiarantee  of  good  faith  ?     If  an 


action  for  infringement  by  a  patentee  or  for  revocation 
by  another  j>arty  is  begun,  are  they  to  bo  at  the  disposal 
of  the  defendant  in  the  one  case  or  the  plaintifT  in  the  other, 
to  enable  him  to  convict  the  patentee  of  having  departed 
from  his  sjiecification  ?  If  this  were  the  case,  a  very  serious 
condition  of  ati'airs  might  arise,  and  a  groat  obstacle 
be  thrown  in  the  waj^  of  industrial  advance. 

Take  the  case  of  a  new  substance  such  that  claims  for 
process  and  substance  were  both  made.  In  the  course 
of  a  short  time,  inijiiovoineiits  hi  working  might  be  made, 
and  the  substance  originally  impure  might  be  greatly 
purified,  so  that  while  the  samjile  deposited  might  have 
been  of  20  per  cent.  })urity  the  article  on  the  market, 
after  a  few  years,  might  be  a  90  or  95  per  cent.  one.  Who 
is  to  decide  whether  such  improvement  is  such  as  to 
invalidate  the  patent  ?  Or  whether  any,  and  if  so  how 
much,  improvement  may  take  place  without  the  necessity 
of  taking  further  patents.  This  opens  a  vast  field  for 
litigation. 

This  ajipearance  in  an  impure  form  was  the  case  with 
Mauve  and  with  Magenta.  The  latter  case  was  very 
remarkable,  for  while  at  first  Magenta  was  very  impure, 
within  a  very  short  time  Nicholson  had  isolated  the  colour- 
ing matter  itself  and  ])lace(l  pure  salts  on  the  market, 
exhibiting  at  the  exhibition  of  1862  upwards  of  80  lb. 
of  the  crystallised  acetate.  The  existence  of  an  original 
material  such  as  the  crude  Magenta  of  Medlock's  patent 
of  January,  I860,  as  an  exhibit,  sample,  or  specimen, 
deposited  with  the  Patent  Office,  might,  it  appears  to  me, 
be  a  very  dangerous  thing  for  the  inventor  in  any  trial 
for  infringement  brought  before  a  Judge  and  jury, 
necessarily  non-technical  men. 

The  .saccharin  jjatent  is  again  in  point.  The  original 
substance  introduced  was  deficient  in  sweetness  owing 
to  the  presence  of  the  tasteless  para-toluene  compound. 
The  removal  of  this  was  possible  in  several  ways,  some 
being  yirocesses  of  purification  of  the  finished  product, 
some,  methods  of  lemoval  of  one  of  the  isomers  at  certain 
stages  of  the  manufacture.  Here  it  is  again  obvious  that 
the  deposit  of  samples  would  greatly  embarrass  the 
inventor,  for  if  ho  had  purified  orthobenzoic  sulphimide 
from  para-sulphamine  benzoic  acid,  he  would  be  met 
with  the  statement  that  he  had  not  disclosed  the  whole 
of  his  process,  while  if  he  had  not,  the  argument  would  be 
that  he  was  not  entitled  to  purify,  as  the  product  marketed 
could  not  be  procured   by  the   patented  process. 

The  only  argument  which  can  be  adduced  against  these 
views  is  that  the  other  side  can  make  by  the  patent  and 
exhibit  the  product  in  Court,  or  that  the  Judge  can,  as 
in  the  Rocceline  case,  order  experts  to  work  exactly  as 
in  the  patent  and  report,  or  produce  the  product  in  Court. 
It  need  not  be  pointed  out  that  this  will  produce  very 
different  effect  on  the  mind  of  the  Court,  trained  under 
English  legal  methods  and  traditions,  and  that  the 
proposed  new  method  seems  repugnant  to  us,  as  it  is  a 
species  of  attemjit  to  cause  self  incrimination  by  the 
patentee.  It  is  sti'ange  to  find  the  patentee  treated  as 
a  suspicious  character  in  this  ^vay. 

No  doubt  this  notion  never  existed  in  Mr.  Lloyd  George's 
mind.  He  undoulitcdly  hoped  to  protect  British  industry 
agaiast  th(!  huge  financial  combinations  he  alluded  to  in 
his  sjxjech,  and  again,  no  doubt,  the  draftsmen  of  the  Bill, 
Ixjing  chiefly  proiiipled  by  engineers,  looked  on  chemical 
samples  as  equivalent  to  the  drawings  required  in  a 
mechanical  invention.  No  chemist  requires  an\'  infor- 
mation as  to  their  fundamental  difference. 

It  may  also  be  argued  that  Mr.  Lloyd  George  said  in 
his  speech  on  the  second  reading  : — "  It  was  never  intended 
that  every  patentee  of  a  chemical  invention  should  be 
eomiKilled  to  deposit  samples.  It  was  left  entirely  to 
the  discretion  of  the  Ptcgistrar."     ("Times.") 

Jiut  the  diflerencc  in  the  P.ill  consists  that  in  the  jirincipal 
Act  (1883)  the  words  are  "  such  ...  as  may  be  required," 
while  in  1907  it  will  stand  "  such ...  as  may  be  prescribed." 
What  is  the  difference  ? 

Now  can  anyone  say  that,  under  the  principal  Act, 
a  mef^hanical  invention  has  ev(!r  Ikscu  admitted  without 
a  drawing  ?  The  word,  whethc-r  "  required  "  or 
"  prescribed,"  is  governed  by  "  must  "  hi  the  )Minciy)al 
clause,  and  one  need  not  be  a  seer  to  jiredict  that  the 
"  Registrar  "  can  only  avoid  a  great  responsibility,  as 
he    has    hithcito    done    in    the    case    of    drawings    with 
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mechanical  inventions,  hy  invariably  asking  in  chemical 
inventions  ;  he  "  must  "  ask  for  samples.  While  on  this 
point  I  might  call  attention  to  the  instability  of  many 
chemical  sub.stances.  What  will  be  the  condition  of  them 
some  months  after  preparation  ?  It  is  well  laiown  that 
aldehydes  are  unstable,  so  are  many  cyanides  and  cyanogen 
compounds,  many  of  the  aniline  d}'es,  some  hydrocarbons 
such  as  Isoprene,  nitrites,  sulphites — in  fact  we  know  as 
yet  very  little  as  to  the  life  of  manv  compounds  with 
which,  when  freshly  made,  we  are  familiar.  If,  therefore, 
samples  are  requii'ed  for  the  purpose  of  the  inquiry 
preceding  grant,  they  should  be  destroyed  as  soon  a^ 
done  with,  for  obvious  reasons. 

Finally,  attention  may  be  given  to  Section  10,  Sub- 
section 2,  which  relates  to  compulsory  working  and 
compulsory  licences.  Precisely  the  same  w-ords  in  1883 
and  in  1907  govern  the  whole  clause,  viz.,  "  adequate 
extent,"  but  the  legal  process  is  much  improved  and 
simplified.  It  appears  to  me,  however,  that  nothing  short 
of  a  new  Court  could  deal  with  this  matter.  How  is 
manufacture  to  an  adequatt  extent  in  the  United  Kingdom 
to  be  defined,  or  ascertained,  or  proved  ?  The 
opportunities  of  litigation  seem  unlimited.  This  is 
essentially  a  case  where  half  a  loaf  is  worse  than  no  broad. 
Let  British  patents  be  worked  in  Britain,  or  let  them  not 
be  granted. 

On  the  whole,  I  regret  to  find  that  after  examination  of 
the  Act  with  the  utmost  desire  to  see  good  in  it,  and  while 
admitting  its  good  intention,  I  can  only  say  that  it  will 
seriously  increase  the  difficulties  of  the  inventor  with 
limited  capital.  It  is,  in  fact,  a  case  of  aiming  at  the  crow 
and  hitting  the  pigeon.  Intended  to  control  the  high- 
handed proceedings  of  two  or  three  large  German  firms, 
it  must  inevitably  imfavourably  affect  every  inventor, 
poor  or  rich,  native  or  alien,  and,  contrary  to  all  the 
doctrines  of  democracy,  add  further  strength  to  the  power 
of  the  purse. 

Lastly,  it  seems  to  me  that  patentees  are  incurring  a 
great  risk  from  any  attempt  to  seriously  alter  the  Act 
of  1883,  by  drawing  distinctions  between  different  classes 
of  inventions  or  discoveries.  The  Act  of  1902  is  said  to 
be  a  failure.  But  surely  if  that  is  so,  Section  11  of  the 
Act  of  1907  is  all  that  we  require  ;  why  should  the  whole 
Act  go  into  the  melting  pot  because  the  clauses  imposing 
compulsory  w'orking,  even  as  amended  in  1892,  have 
proved  ineffective  or  costly  ? 

Like  the  European  nations,  inventors  nmst  feel  that  their 
greatest  interest  is  peace.  The  settlement  of  1883  should 
not  be  disturbed,  except  where,  as  in  Section  22,  it  has 
proved  seriously  defective,  and  where  an  attempt  to  mend 
it  (the  Act  of  1902)  has  failed. 

The  Hon.  Secretary  (Mr.  JuHan  L.  Baker)  points  out 
that  since  the  above  remarks  were  wTitten,  Mr.  W^.  Pearce, 
M.P.,  has  informed  us  that  Clause  2  has  been  amended, 
BO  that  it  now  reads  :  "  A  provisional  specification  and 
a  complete  specification  must,  in  the  case  of  an  appH- 
cation  for  a  patent  for  a  chemical  invention,  be 
accompanied  by  such  specimens  or  samples  as  may  be 
prescribed,  and  accordingly  in  Subsections  (3)  and  (4) 
of  Section  5  of  the  Patents,  Designs,  and  Trade  Marks 
Act,  1883  (which  Act,  as  amended  by  any  subsequent 
enactment,  is  hereinafter  referred  to  as  the  principal 
Act),  where  the  invention  in  respect  of  which  an  applica- 
tion is  made  is  a  chemical  invention,  such  typical  samples 
and  specimens  as  may  be  prescribed  shall,  if  required  by 
the  Comptroller,  be  furnished  before  the  acceptance 
of  the  complete  specification." 

On  careful  consideration,  we  fail  to  see  that  the  force 
of  Clause  2  in  its  original  form  is  in  any  way  essentially 
modified — the  wording  is  still  emphatic  and  the  intention 
of  the  framers  of  the  Bill  is  clearly  to  demand  samples. 
In  such  highly  technical  matters  as  chemical  inventions 
the  desire  to  use  discretionary  powers  in  demanding 
samples  is  not  likely  to  be  strong  on  the  part  of  the  Comp- 
troller, the  more  so  as  there  is  no  indication  as  to  how 
he  is  to  use  his  discretion.  Neither  is  the  Patent  Office 
staff,  as  at  present  constituted,  hkely  to  be  of  much  assist- 
ance to  the  Compttoller  in  deciding  such  a  point.  Wlien 
Mr.  Lloyd  George  introduced  this  measure,  an  apparently 
strong  case  was  made  in  favour  of  the  British  inventor 
in  demanding  that  samples  should  be  deposited,' as  it  was 
urged  that  foreign  syndicates  made  claims  to  cover  any 


possible  invention  that  might  afterwards  be  discovered. 
But  the  British  inventor  is  in  the  same  position  as  the 
foreign  syndicate,  and  it  will  be  apparent  to  all  that  many 
inventions  would  require  careful  working  and  expenditure 
of  money  before  samples  could  be  submitted  to  the  Comp- 
troller. It  has  been  urged  that  such  cases  should  be  met 
bv  excusing  or  postponing  the  production  of  samples 
when  there  are  rca,sons  brought  forward  that  their 
production  entails  a  serious  hardship  on  the  inventor. 
It  is  true  that  the  alteration  of  Clause  2  only  takes  effect 
in  the  complete  specification,  whereas  in  the  original 
woiding,  it  ajjplied  alike  to  provisioiial  and  complete 
specification  of  chemical  patents.  It  may  therefore 
be  inferred,  that  the  inventor  of  limited  means  has  a  few 
months'  grace  to  prepare  samples,  and  is  accordmgly 
in  a  somewhat  stronger  position  in  approaching  persons 
to  carry  out  experiments  with  a  view  of  preparing  the 
jiroduct  or  products  claimed. 

Clause  9  presents  some  novel  and  remarkable  features, 
and  paves  the  way  for  vexatious  litigation  and  black- 
mail, for  any  person  may,  in  the  prescribed  manner, 
apply  to  the  Comptroller  for  an  order  revoking  a  patent 
on  any  one  or  more  of  the  grounds  on  which  the  grant 
of  a  patent  may  be  opposed.  Thus,  any  person  may  harass 
a  patentee,  and  although  the  intention  of  Mr.  Lloyd  George 
is  to  provide  cheaper  procedure  for  revocation  for  the  poor 
inventor,  the  results  of  this  clause,  if  it  is  passed  in  its 
present  form,  will  render  the  obstructive  action  of  powerful 
syndicates  much  easier.  Thus,  an  inventor  may  have 
a  patent  granted  to  him  and  have  started  working  it, 
and  then  finds  that  a  s3Tidicate  applies  for  revocation. 
The  chances  are,  that  not  having  the  means  to  face 
litigation,  he  would  be  forced  to  a  compromise  which  would 
havo  no  foundation  in  equity.  As  there  is  no  proviso 
confining  this  to  patents  issued  subsequent  to  the  passing 
of  the  new  Act,  its  effect  will  obviously  be  retrospective,  as 
it  will  apply  to  all  patents  existing  at  the  time  the  Bill 
becomes  Law. 

"PATENTS  AND  DESIGNS   BILL,"    1907. 

BY   OLIVER  IMRAY   AND    A.    G.    BLOXAM. 

There  is  very  little  doubt  that  some  of  tne  provisions 
of  this  Bill  are  the  result  of  the  action  of  the  Manchester 
Chamber  of  Commerce,  and  the  pressure  brought  upon  the 
Board  of  Trade  by  that  and  kindred  bodies,  insisting 
upon  the  compulsory  working  of  patents  and  the  granting 
of  compulsory  licences.  The  Bill  contains  many 
provisions  which,  in  oiu"  opinion,  will  be  of  considerable 
advantage  to  inventors  and  manufacturers  generally. 
This  Bill  has  been  very  carefully  debated  by  the  Chartered 
Institute  of  Patent  Agents,  and  we  have  availed  our- 
selves of  the  result  of  their  deliberations,  and  the  following 
observations  are  in  many  cases  the  expression  of  their 
views. 

The  fundamental  principle  upon  which  a  wise  Patent 
Law  should  be  based  is,  that  it  is  for  the  good  of  the  State 
that  inventors  should  receive  every  encouragement  to 
publish  their  inventions.  Every  legal  enactment  that 
tends  to  encourage  secrecy  on  the  part  of  an  inventor 
should  be  most  carefully  scrutinised  before  it  is  adopted. 

Section  1  deals  with  the  question  of  the  legal  position 
of  joint  patentees.  The  exact  meaning  of  the  section 
is  by  no  means  clear.  According  to  the  present  interpre- 
tation by  the  High  Court  of  the  grant  of  a  patent  to  joint 
patentees  by  the  High  Court  {In  re  Gaulard  and  Gibbs' 
Patent),  when  one  of  the  joint  patentees  dies  the  whole 
property  in  the  patent  vests  in  the  survivor.  Further- 
more, as  the  law  at  present  stands,  each  joint  patentee 
is  at  liberty  to  work  the  invention,  or  to  dispose  of  his 
interest  in  the  patent,  quite  independently  of  the  other 
or  others,  and  without  having  to  account  to  the  other 
or  others  for  any  profit  made.  The  present  position  may 
entail  a  great  hardship  on  an  inventor.  What  is,  there- 
fore, apparently  required  is  simply  a  clause  by  which  the 
representatives  of  a  deceased  patentee  should  stand  in 
exactly  the  same  position  as  the  patentee  stood  prior  to 
his  decease. 

Section  2  now  requiies  that  in  the  case  of  chemical 
inventions  a  complete  specification  nuist  be  accompanied 
by  such  specimens  or  samples  as  may  be  prescribed. 

It  is  much  ea.sier  for  the  large  chemical  companies  and 
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firms,  who  employ  large  staffs  of  chemists,  to  prepare  and 
lodw  sanipU>s,  than  for  nii  inventor — for  cxainplo,  an 
cmployci>— who  h;v>  no  means  or  works  at  his  dis])osal, 
hut  who  may  nevertheless  have  eonoeiveil  a  valuable 
eliemieal  invention.  This  section  will  fhcrt>forc,  both  for 
the  above  n^ason  and  also  Ixx-ause  of  the  larfze  cxjicnse 
involvtHl.  press  more  hardly  on  the  jHior  inventor  than  on 
ti»>  ixn^at  lirms  ajiaitist  whom  it  is  evidently  directed. 
Thr  larvae  foreism  tirms,  monniver,  having  had  for  many 
years  past  to  tile  samples  in  the  German  Patent  Otlice, 
are  better  able  to  meet  the  requirements  of  this  section 
than  an  Enplish  inventor  ;  moreover,  they  can  afford  to 
make  many  more  samples  and  thus  obtain  much  wider 
protection,  and  the  samples  which  they  make  will  be  nnich 
purer  than  the  small  inventor  is  likeiy  to  make,  so  that, 
if  it  is  jxvsible  subsequently  to  apjieal  to  the  sample, 
the  large  manufacturer  will  have  a  pi-eat  advantage.  It. 
appears  to  us.  however,  that  any  subsequent  appeal  to 
the  sam])le  will  be  highly  inisati>factory.  Who  is  to  vouch 
for  the  conditions  under  which  the  samjile  has  been  kept  ? 
ilow  many  exj>erts  can  say  what  are  the  components  of 
an  azo-dyestuff  ?  In  the  case  of  high  explosives  it  would 
be  extremely  dangerous  to  handle  or  store  samples. 
Many  chemical  inventions  deal,  at  the  present  time, 
with  the  rarer  metals,  and  it  would  be  a  serious  expense 
to  an  inventor  to  lodge  samples,  while  where  the  metal 
is  extrenwly  rare,  almost  impossible.  If  an  inventor 
tiJw  samples  it  nnist  have  the  etfcct  of  limiting  his  inven- 
tion and  of  leaving  the  field  open  to  others  to  make 
obvious  analogues  and  to  claim  them  as  separate 
inventions.  .As  the  chance  of  othei-s  doing  this  is  much 
loss  if  he  works  in  secret,  the  inventor  will  prefer  such 
working. 

The  criticisms  of  examiners  who  are  mere  bookmen 
are  ab'eady  sufficiently  irritating;  when  opportunity 
is  pi%'en  them  to  pretend  to  anahse  samples  to  see 
a  they  are  what  they  claim  to  be,  matters  will  be 
much  worse.  At  the  present  time  competition  is  so  keen 
that  every  day's  delay  in  filing  the  patent  application 
is  of  imp<irtance.  The  preparation  of  the  necessary 
samj)le  will  frequently  mean  weeks.  Dr.  Otto  Witt 
pointed  out,  in  189.3,  that  the  German  requirements  as  to 
lodging  samples  and  specimens  gave  a  great  advantage 
to  laree  manufacturers  over  the  inventor  working  for 
himself  or  over  the  small  manufacturer.  The  filing  of 
Mmples  has  been  abandoned  in  the  United  States  and 
Tan.Tda.  and  has  become  a  mere  farce  in  Germany.  In 
the  interests  of  the  independent  inventor  and  the  small 
manufacturer  this  clau.se  should  be  strongly  opposed. 
It  in  doubtless  more  particularly  aimed  at  the  wealthy 
Orman  dye-mnnufacturers  who  protect  so  many  inventions 
in  this  country  but  do  not  work  them  here,  and  has 
for  its  object  to  make  the  obtaining  of  omnibus  patents 
more  difficult. 

There  arc,  however,  many  hundreds  of  patents  taken 
out  for  other  chemical  inventions,  and  in  aiming  to  strike 
•t  one  particular  industry  the  whole  chemical  industry 
in  involred. 

It  iH  believed  that  Section  6,  which  appears  to  have 
bet-n  boTTowrd  from  Germany,  will  lead  to  a  great  increase 
in  the  nnmUr  of  ojijKisitions.  and  will  entail  great  hard.ship 
to  many  inventors,  and  e.sj>ecially  to  poor  inventors. 
In  etfwjt  it  f-ntuta  that  all  objections  which  arc  usually 
r«iaed  as  a  defence  to  an  action  for  infringement  (except 
want  of  utility,  prior  u.«e,  and  disconformity)  may  be 
ntiliaed  &«  grfiunds  of  opposition,  coupled  with  an 
»dditir>nal  ground  which  oj^ns  the  door  to  blackmail 
•nd  fraud.  An  an  example  :  A  IfKltres  an  aj)j)licatioii  on 
the  first  of  .January,  accomi)anied  by  a  provisional 
»r>»^ification,  for  a  f>aU-nt  for  an  improved  stenm-cngine, 
and  K  im  the  fir-tt  of  Kebniary  for  a  patent  for  a  new 
/  rc,nifK>\iii(l.  If  B  jiublishcH  his  invention  in 
rnr,  thf-n  all  A  ha«  to  do  to  enable  him  to  stop 
'•  • —  ••  '^  to  m-ert  in  hi«  com|)letc  Hpecifiration  a  state- 
ment that  he  finds  B'h  lubricant  .suiOible  fur  his  eni/ine. 
A  need  not  make  any  claim  to  the  lubricant,  but  Kimj)ly 
dorrilie  it,  Mt  that  no  objection  can  be  raised  on  the 
^Tmitul  of  flivonformity.  Then  since  B'h  invention 
"  ba*  '  '      nlic-d  "  ...  in  a  "complete  specification 

'of  «  '  '  »t  which  .  .  .  will  lx>  of  fiiior  date  to  the 

patrni  ;..    ..  .;.i  of  which  is  opposed,"  .  .   A  can  success- 


fully  oppose  the  grant  of  B's  patent.  In  addition  to  this 
it  is  believed  that  it  will  be  a  great  hardship,  particularly 
to  a  ])oor  invt>ntor,  to  be  compelled  to  fight  what  is 
practically  a  patent  action  before  he  can  obtain  a  patent. 
Such  an  action  would  generally  be  decided  before  the 
invention  had  been  brought  into  use,  so  that  the  action 
would  have  to  be  decided  upon  mere  paper-publications, 
without,  any  experience  of  the  utility  of  the  alleged  inven- 
tion. In  our  o])inion  the  grant  of  a  patent  should  never 
be  refused  merely  on  the  ground  of  prior  printed  descrip- 
tion. This  is  the  principle  upon  which  the  Act  of  1902 
established  the  system  of  searching  which  now  prevails, 
and  this  principle  ought  to  be  maintained. 

The  action  would  also  be  fought  at  a  time  when  the 
inventor  would  be  least  able  to  bear  the  expense,  and  it 
would  become  practically  impossible  for  any  inventor  to 
secure  patents  without  obtaining  professional  assistance. 

If  such  wide  grounds  of  opposition  are  given,  then  there 
should  be  an  unrestricted  appeal  to  the  Courts,  as  in 
infringement  cases,  as  an  appeal  to  the  Law-officer  would 
be  eminently  unsatisfactory  and  inadequate. 

Section  7  is  a  good  section,  permitting  extension  of 
period  for  sealing  patents  in  certain  cases. 

Section  8  is  also  a  good  section,  doing  away  with  the 
necessity  of  giving  reasons  for  obtaining  extensions  of 
time  for  payment  of  taxes,   &c. 

Section  9  is  a  very  important  one,  giving  power  to  the 
Comptroller  to  revoke  a  patent  on  the  same  gromids  as 
those  on  which  a  patent  can  be  opposed.  Wo  think  this 
section  should  be  strongly  opposed  for  the  following 
reasons  :  Taken  v/ith  Section  6,  this  section  gives  the 
Comptroller  the  power  of  a  High  Court  Judge,  and  from 
him  there  is  to  be  but  one  appeal — viz.,  to  a  Judge  of 
First  Instance.  It  also  appears  to  be  emine/itly  inequitable 
that  the  infringer  of  a  patent  should  have  two  chances 
in  his  favour  and  the  patentee  only  one.  If  the  infringer 
is  successful  in  an  action  for  revocation  the  decision  is 
final,  whereas  if  he  is  unsuccessful  the  decision  counts 
for  nothing,  for  he  can  again  attack  the  patent  on  precisely 
the  same  grounds  before  an  entirely  different  and  higher 
tribunal  as  a  defence  to  an  action  for  infringement.  An 
action  for  revocation  and  an  action  for  infringement  ought 
to  be  tried  before  the  same  tribunal. 

Again,  it  appears  to  be  absurd  that  when  the  compara- 
tively minor  point  of  infringement  is  in  question  there 
should  be  an  appeal  to  the  highest  tribunal  in  the  land, 
whereas  when  the  very  existence  of  the  patent  is  at 
stake  the  final  decision  is  to  rest  with  a  Judge  of  First 
Instance,  who  would  probably  not  be  able  to  take  further 
evidence  on  appeal. 

In  addition  to  this  the  office  of  the  Comptroller  is, 
while  partially  legal,  largely  administrative  ;  and  the 
jwesent  work  of  the  Patent  Office  is  such  that  it  is  believed 
to  be  a  ]ihysical  impossibility  to  satisfactorily  undertake 
the  judicial  duties  which  are  entailed  by  what  is  practically 
patent  litigation. 

A  further  point  is  that  this  section  would  open  up  a 
third  procedure  for  revocation,  which  would  then  stand  : 

1.  Application  to  the  Comptroller  with  appeal  to  a 

Judge  of  First  Instance. 

2.  As  a  counter-move  to  an  action  for  infringement 

with  appeal  to  the  House  of  Lords. 

3.  Af)plication  to  the  Board  of  Trade  with  reference 

to  the  Court. 

And  finally,  it  would  appear  extraordinary  that,  if 
it  is  sought  to  revoke  a  patent  on  the  grounds  both  of 
want  of  novelty  and  want  of  utility,  it  will  be  necessary 
to  lodge  two  ])etitions,  one  to  the  Com])trollcr  and  the 
other  to  the  Court  ;  and  it  is  ecjually  extraordinary  to 
give  the  Comptroller  the  great  |)ower  of  revoking  a  grant 
from  the  Crown  while  denying  him  the  lesser  power  of 
granting  com))ul«orv  licences. 

Probably  this  section  had  its  origin  in  the  belief  that 
it  would  greatly  simplify  and  cheapen  procedure  to  go 
before  the  Comi)tioller  ;  but,  as  Mr.  Gordon  recently 
pointed  out  in  a  paper  he  read  before  the  Society  of  Arts, 
it  is  not  so  much  the  Court  that  causes  the  expense  as  the 
evidence  of  the  (ixperts  and  the  many  other  witnesses 
that  are  brought  forward  ;  and  therefore  the  expense  is 
likely  to  be  just  as  serious  before  the  Comptroller  as  before 
the  Court. 
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Section  ]  0  is  another  very  important  one,  giving  power 
to  the  Comptroller  to  revoke  a  patent  worked  exclusively 
or  mainly  outside  the  United  Kingdom.  In  our  opinion 
this  section  would  have  exactly  the  contrary  effect  to 
that  desired,  for,  so  far  from  protecting  British  industries, 
it  would  enable  large  foreign  manufacturers  to  crush 
British  industries. 

At  present  the  owTier  of  a  British  patent  can  prevent 
the  importation  into  this  country  of  the  patented  goods 
made  abroad  by  others.  Under  the  section,  however, 
if  the  foreign  manufacturer  was  working  on  a  larger 
scale  than  the  patentee,  he,  or  someone  on  his  behalf, 
could  have  the  British  patent  revoked,  and  then  the 
goods  could  be  freely  imported.  Or,  while  the  patentee 
is  still  struggling  to  get  his  patent  worked  in  this  country, 
the  manufacture  may  become  well-established  abroad, 
either  by  his  licence  under  his  foreign  patent,  or  because 
he  has  no  foreign  patent.  Thereupon  his  patent  can  be 
revoked. 

Take  another  class  of  case  :  Brown  has  a  patent  for  an 
improved  manufacture  of  rubber  from  latex.  He  holds 
his  patent  to  prevent  importation  of  the  rubber,  but, 
naturally,  makes  the  rubber  in  Ceylon.  When,  in  defence 
of  Smith's  action  for  revocation.  Brown  pleads  that  it  is 
impossible  to  import  the  latex  in  order  to  work  here, 
because  the  freight  would  swallow  up  the  profit.  Smith 
proves  that  he  can  import  and  work  at  a  profit.  Brown's 
patent  will  have  to  be  revoked. 

As  is  possibly  well  known,  the  very  large  majority  of 
patent  agents  have  for  years  been  opposed  to  compulsory 
working,  and  have  striven,  with  some  success,  to  secure 
modifications  of  the  Continental  and  other  laws  in  which 
such  requirements  prevail.  To  compel  a  patentee  to 
establish  works  in  a  series  of  countries,  or  else  to  forfeit 
his  rights,  is  a  great  hardship.  Many  inventions  can  be 
satisfactorily  and  profitably  worked  from  a  single  factory, 
while  such  manufacture  could  not  be  continued  except 
at  a  loss  if  factories  had  to  be  started  in  each  country. 
In  all  the  leading  patent-granting  countries  the  consensus 
of  opinion  appears  to  be  in  favour  of  compulsory  licences 
in  lieu  of  compulsory  working  ;  and  a  further  and  not 
unimportant  point  is  that  the  majority  of  the  British 
Colonies  pass  what  are  practically  replicas  of  any  British 
Patent  Act ;  and,  while  it  might  benefit  our  Colonies 
to  compel  British,  as  well  as  foreign  patentees,  to  establish 
factories  in  each  Colony,  or  forfeit  their  rights,  still  it 
would  entail  great  hardship  on  the  home  patentee. 

On  the  other  hand,  it  is  the  almost  universal  opinion 
of  patent  agents  that  home  industries  should  not  be 
unfairly  prejudiced  by  "  dog-in-the-manger  "  grants,  and 
that  if  any  home  manufacturer  is  unduly  handicapped, 
redress  should  be  obtainable  ;  and,  in  our  opinion,  this 
protection  to  home  industries  can  be  satisfactorily  secured 
by  a  suitable  compulsory  licence  clause. 

Section  10,  as  framed,  affords  many  encouragements  to 
litigation,  and,  moreover,  seriously  encroaches  upon  the 
"  consideration  "  (viz.,  fourteen  years'  enjoyment)  given 
by  the  State  in  return  for  the  disclosure  by  the  patentee 
of  his  invention  to  the  public. 

When  a  patent  is  exploited  either  privately  or  through 
a  public  company,  there  is  generally  a  thorough  investiga- 
tion as  to  its  validity.  Every  source  of  invalidity — that 
is,  each  additional  possible  cause  of  invalidity — increases 
the  difficulty  of  getting  capitalists  to  take  up  an  invention 
and  embark  capital  in  its  manufacture.  If  there  is  a 
clause  in  the  law  by  which  the  non-working  of  the  patent 
within  a  given  time  or  its  non-working  in  this  country, 
if  it  is  worked  abroad,  renders  the  grant  liable  to  can- 
cellation, that  introduces  a  fresh  source  of  invahdity,  or 
possible  invalidity,  and  renders  it  to  that  extent  more 
difficult  to  get  an  invention  taken  up.  It  may  be  taken 
that  patents  are  presumably  intended  to  grant  some  right, 
and  that  the  annulling  of  that  right  on  the  ground  that 
the  patentee  has  failed  to  comply  with  some  almost 
impossible  requirement  of  the  law  is  a  condition  that 
will  not  commend  itself. 

Spasmodic  and  more  or  less  fictitious  manufacture  for 
the  mere  purpose  of  complying  with  the  requirements 
of  a  working  clause  has  no  practical  effect  in  promoting 
native  industry,  but  it  has  a  great  effect  in  di.scouraging 
inventors    from    taking    patents    and    subsequently    in 


destroying  their  patent  rights  if  acquired.  It  is  common 
for  an  intending  patentee  to  inquire  what  arc  the  conditions 
for  maintenance  in  different  countries,  and  to  avoid  those 
countries  which  impose  onerous  conditions  in  regard  to 
working.  Many  inventions  are  of  such  a  character  that 
the  inventor  cannot  get  them  worked  except  with  the 
consent  of  powerful  bodies,  such  as  great  companies. 

It  is  pertinent  to  ask.  What  is  working  the  invention  ? 

I    In  many  cases  the  invention  is  a  small  step  the  carrjring 

!    out  of  which  would  entail    but  little    "  working "  ;  for 

instance,  the  coupling  operation,  which  is  the  sole  step 

constituting  the  so-called  invention  in  an  azo  dyestuff 

patent. 

The  evil  aimed  at  by  this  section  should  not  be  treated 
as  a  ground  of  revocation,  but  should  be  included  as  one 
of  the  grounds  upon  which  a  compulsory  licence  may 
be  granted  under  Section  11. 

Section  II  relates  to  the  granting  of  compulsory  licences, 
and  endeavours  to  make  clearer  the  provisions  of  the 
1902  Act  in  this  particular.  The  section,  however,  is 
somewhat  vague  in  its  terms. 

In  the  first  place,  no  indication  is  given  as  to  what 
"  adequate  extent  "  or  "  reasonable  terms  "  imply.  We 
are  of  opinion  that  a  further  proviso  should  be  added  to 
this  section,  somewhat  to  the  following  effect : — "  That 
no  application  for  compulsory  licence  shall  be  entertained 
until  after  the  applicant  has  made  the  patentee  a  bona- 
fide  offer  of  terms  for  such  grant,  and  has  produced  evidence 
of  his  ability  to  comply  with  the  terms  so  offered." 

With  regard  to  Sections  9,  10,  and  11,  it  should  be 
made  clear  (should  these  .sections,  either  as  now  drawn  or 
as  hereafter  modified,  become  law)  what  is  the  exact 
meaning  of  the  words  "  any  person  interested  "  ;  it  would, 
for  instance,  be  altogether  against  the  object  of  the  Act 
if  a  dealer  in  dyes  could  get  a  patent  revoked  in  order 
that  he  might  buy  Swiss  products  rather  than  dj'es  from 
a  German  owiier  of  a  British  patent,  and  this  would 
certainly  be  of  no  advantage  to  British  industry.  It  is 
suggested  that  the  person  applying  for  revocation  ought 
to  be  compelled  to  undertake  the  manufacture  liimself 
if  the  patent  is  revoked. 

The  following  resolution  was  passed  at  the  meeting 
of  the  International  Association  for  the  Protection  of 
Industrial  Property,  in  Vienna  (1897) : — "  The  Congress 
is  of  opinion  that  it  will  in  the  future  be  necessary  to  give 
up  the  principle  of  compulsory  working."  At  that 
Congress  representatives  of  Austria,  England,  France, 
Germany,  Hungary,  Italy,  Russia,  and  Switzerland  were 
present.  The  same  Association,  at  the  Congress  held  in 
Berlin  in  1904,  proposed  the  following  resolution : — 
"  Neglect  to  work  a  patented  invention  should  entail, 
not  the  voidance  of  the  patent,  but  a  compulsorj'  licence 
drawn  up  in  accordance  Avith  the  internal  law  of  each 
country." 

This  resolution  was  passed  by  a  large  majority,  and 
confirmed  at  the  Congresses  held  by  the  same  Association 
at  Liege  in  1905,  and  Milan  in  1906.  All  new  Continental 
laws  on  the  subject  in  consequence  are  more  lenient  than 
those  they  replace. 

If  a  provision  in  accord  with  the  foregoing  resolution 
comes  to  be  embodied  in  the  International  Convention 
at  an  early  date,  as  may  fairly  be  antic'pated,  revocation 
under  Section  10  will  beconie  a  dead-letter,  because  it  is 
provided  in  the  section  tliat  there  shall  be  no  revocation 
in  contravention  with  any  such  convention. 

Sections  12,  13,  14,  and  15  are  purely  official  sections 
which  must  necessarily  meet  with  approval. 

Section  16  deals  with  the  avoidance  of  certain  conditions 
attached  to  the  sale,  &c.,  of  patented  articles.  This 
section  unnecessarily  interferes  with  the  freedom  of 
contract.  In  any  case  where  there  is  a  refusal  to  grant 
licences  without  such  objected-to  conditions,  or  without 
unreasonable  terms,  this  could  be  sufficiently  met  by 
Section  11,  relating  to  the  grant  of  compulsory  licences. 
Section  17  limits  the  rights  of  appeal  in  certain  cases. 
For  the  reasons  given  previously  the  appeals  referred  to 
in  this  section  should  not  be  limited  to  a  Judge  of  the 
High  Court  appointed  by  the  Lord  Chancellor,  and  the 
parties  should  have  the  right  of  appeal  to  the  Appeal 
Court  and  the  House  of  Lords,  as  in  action  for  infringement. 
In   conclusion,    we    submit   tliat    the    most    important 
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proTisiuns  of  tliia  Bill  are  directed  against  certain  foreign 
mamifacturers,  who  take  iidvantago  of  the  Free  Trade 
of  this  country,  and  that  if  this  is  a  rivil  injury  to  the 
country  sjHvial  legislative  enactments  should  be  ])assod 
to  pre%-ent  it,  not  an  Act  of  so  wide  a  character  as  to 
include  all  natentees,  greatly  to  their  inconvenience,  and, 
in  our  opinion,  to  the  detriment  of  the  general  trade  of 
the  country. 

Mr.LlviNSTKiX  wrote  a  reply  to  Messrs.  Imray  and 
Bloxain's  criticism,  of  which  the  following  is  an  abstract  :  — 
The  Manchester  ('han\l)er  of  (\)nunerce  took  a  leading 
part  in  the  agitation  for  a  sununary  and  cheap  procedure 
for  '■  coiupidsory  wi>rking  "  of  patents.  Its  efforts  were, 
however,  strongly  sujijtorted  not  only  by  the  trading  and 
industrial  comnniiiity.  but  also  by  our  own  society. 
The  deputation  which  waited  on  Mr.  Lloyd  George  on 
April  9,  IWG,  and  which  urged  him  to  enforce  compulsory 
working  of  British  patents  in  this  country  if  worked 
abroad,  represented  more  than  UK.)  Chambers  of  (."ommerce 
and  a  large  numlH>r  of  Members  of  Farliament  ;  it  was 
further  supported  by  six  members,  specially  ap))ointed 
by  this  Society  of  C'hemiial  Industry,  and  also  by  the 
^fanchester  Association  of  Kngineers,  tiie  Silk  Association, 
the  Pharmaceutical  Society,  the  United  Turkey  Red 
As>io«.  iation,  the  British  Cotton  and  Wool  Dyers,  the 
'VliL-o  IVinters'  .Association,  the  Bradford  Dyers,  the 
Science  (Juild.  and  a  number  of  the  largest  employers  of 
the  country,  and  by  leaders  of  our  operative  classes, 
representing  more  than  a  quarter  of  a  million  of  our 
workpeople.  I  will  not  follow  Messrs.  Imray  and  Bloxam 
into  all  details  to  which  they  take  exception,  but  will 
only  deal  with  the  more  important  points  of  the  new  Bill. 

SecUan  2. — This  .section  has  been  in.serted  into  tlie 
new  Bill  for  no  other  reason  thaii  to  stop  as  far  as  possible 
abuse  frequently  committed  by  some  patentees  under 
cover  of  Section  IS  (the  amendment  of  patents)  of  the 
old  Act.  It  is  well  known  that  some  patentees  throw 
out  their  nets  an  far  as  possible.  They  include  in  their 
British  patents  a  large  number  of  alleged  inventions, 
which  in  reality  they  have  never  made.  For  example  : 
A  patentee  may  have  discovered  one  combination,  but, 
not  satisfied  with  his  ingenuity,  he  includes  in  his  claims 
all  theoretically  possible  combinations,  which  sometimes 
run  into  thousands  This  accounts  for  the  fact  that  some 
British  specifications  cover  from  2(1 — .30  pages  of  printed 
matter,  whilst  the  corres])onding  German  and  American 
patent.s  may  only  cover  from  .3 — 4  pages.  To  make  the 
pointH  still  clearer :  An  inventor  has  discovered,  for 
example,  a  new  organic  acid  ;  he  applies  in  Germany  or 
America  for  protection  of  his  acid  ;  this  acid  may  be 
Muitable  for  the  production  of  colouring  matters,  but  when 
the  rame  patentee  apj)lies  for  his  British  patent,  his  mind 
y-  -  - 'ime  expanded,  and  he  includes  in  his  claim 
r  acid  whi'  h  he  «liscf)vercd.  but  also  an  endless 

I  •  '  olourini;  matters,  which  he  may  have  arrived 

at  by  theort.'tical  de<luctions,  but  which  eoloi.ring  matters, 
in  fact,  he  has  never  made  or  seen.  He  thus  not  only 
deceives  the  public,  but  blocks  the  way  to  British  or 
other  inventors.  If  by  luck  the  sf)eculative  combinations 
turn  out  u!<efid,  so  much  the  better  for  him;  but  if  not, 
and  he  finds  that  many  of  his  speculative  inventions  will 
not  work,  he  aitplies  to  the  Patent  Ofli'  e,  unfler  Section 
18,  under  the  {iretext  that  he  wants  to  narrow  down 
hia  claims.  He  afipliefi  t<j  strike  out  all  combinations, 
and  claims  which  do  not  hold  water,  and  would,  in  case 
of  an  action  for  infrmgcnunt,  invalidate  his  patent. 
It  hapyiens  Mimetimes  that,  fny,  out  of  'JO  claims,  1.')  or 
more  are  diM-laimcd,  nnd  as  long  as  he  dfx.-s  not  enlarge 
hiH  inventifjn,  or  make  it  substantially  different  from  the 
original,  the  Patent  Office  will  aoconiniodate  him. 

There  i«.  howj-vPT,  one  point  which  requires  amendment. 
I  am  of  fi  that  it  would   Ijc   jireferable  to  file 

■amplen  f.r  only  with  the    final    specification, 

and  P'''  ■^  ■  ..iKional. 

I    ■'  ner-illy  deal  with  Sections  !),   10,  and   11, 

of  wf.  i:  10  iM  the  most  important,  r>f  tfu:  new  Hill, 

aad  it*  '  onutquen'  f H,  if  the  Hill  U-eomeH  law,  may  be 
far  rearhmg.  7'here  is  little  doubt  that  it  will  confer 
a  great  Vkk/u  f/n  inventors,  maiiiif.icturerH,  and  our  working- 
claMea,  and  generally  inrreatie  the  Htability  of  our 
ndastfiem. 


Messrs.  Iniray  and  Bloxam  object  to  the  authority  of 
the  Comptroller  being  in  the  first  instance  applied  to 
imder  the  Sections  9  and  10.  It  is,  however,  in  my 
opinion,  of  the  utmost  importance  that  the  authority  of 
the  Comj)trollcr  should  bo  upheld  as  the  authority  or 
Tribunal  of  Kirst  Instance  ;  this  is  one  of  the  most  valuable 
provisions  of  the  Hill,  as  it  affords  some  hopes  that  these 
bearings  may  bo  expeditiously  and  cheaply  carried  out. 
The  authors  of  the  j)aper  appear  to  suggest  that  the  first 
hearing  should  be  before  a  Judge  of  the  High  Court, 
with  appeal  to  the  Court  of  A])peal.  Such  a  procedure 
could  not  recommend  itself  to  poor  inventors  and  manu- 
facturers. A  great  action-at-law,  heard  with  the  aid 
of  counsels  and  experts — first  before  one  Judge  and-  then, 
on  aj)peal,  before  three  Judges — implies  an  expenditure 
and  law  costs  of  thousands  of  pounds,  and  woiild  con- 
sequently make  the  most  im])ortant  parts  of  the  new  Bill 
almost  inoperative  or  inefl'ective.  The  questions  which 
the  Comptroller  will  have  to  decide  are  purely  questions 
of  fact,  and  not  of  law.  The  Comptroller  already  decides 
most  im])ortant  matters,  namely,  the  grant  of  patents, 
disclaimers,  or  amendments,  and  he  is  a.ssisted  by  a  large 
staff  of  scientifically  trained  exjierts.  chemists,  engineers, 
&c.  But  if  he  should  even  at  any  time  commit  an  error 
of  judgment  of  facts,  the  new  Bill  provides  for  final  appeal 
to  a  Judge  of  the  High  Court.  There  is  no  authority, 
be  he  a  patent  lawyer,  a  ])atent  agent,  or  a  Judge  of  the 
High  Court  of  Justice,  who  posses.ses  such  a  profound 
knowledge  and  experience  of  patents  as  the  Comptroller 
and  his  staff,  through  whose  hands  about  15,000  patents 
annually  are  passing.  His  competency  has  never  been 
challenged.  With  suitably  drawn  rules  as  to  the  pro- 
cedure, the  total  cost  for  an  application  under 
Sections  9  or  10  need  not  exceed  a  few  hundred  pounds, 
including  an  appeal  to  the  Judge,  whilst,  if  two  Courts 
were  substituted,  the  cost  may  be,  if  a  number  of  counsels 
and  experts  are  admitted,  anything  from  £3000  to  £6000. 

With  regard  to  Section  11,  it  would  certainly  be 
preferable  to  substitute  the  Comptroller  for  the  Board  of 
Trade,  and  I  am  inclined  to  believe  that  the  Parliamentary 
Committee  will  consider  this  point. 

Finally,  I  appeal  to  our  Society  to  .support  a  summary 
and  cheap  procedure,  otherwise  this  very  excellent  Bill, 
to  the  main  feature  of  which  we  have  already  pledged 
ourselves,  may  become  ineffective. 

Discussion. 

Mr.  J.  Wetter  drew  attention  to  the  fact  that  there 
were  many  cases  in  which  a  manufacturer  had  to  consider 
whether  it  was  better  to  obtain  a  patent  for  his  invention 
or  to  use  it  secretly  at  his  own  works.  The  first  course 
was  more  advantageous  to  the  public,  because  it  forced 
the  inventor  to  publish  his  invention,  thereby  enabling 
others  to  use  it  after  the  expiration  of  his  patent.  If  he 
chose  the  second  course,  the  secret  might  bo  kept  for  an 
indefinite  time  and  might  die  with  the  inventor.  The 
question  then  arose,  what  would  happen  if  a  subsequent 
inventor  of  the  same  process  took  out  a  patent? 

According  to  the  present  law  the  })atent  was  either 
rendered  invalid,  not  only  against  the  first  inventor  who 
had  used  the  process  secretly,  but  also  against  everybody 
else,  or  it  was  not  affected  at  all,  that  is  to  say,  either  the 
patentee  lost  all  rights  granted  by  the  patent,  or  the 
first  inventor  lost  the  right  of  using  his  jHocess,  neither 
of  which  alternatives  agreed  with  our  notions  of  justice. 
That  defect  might  bo  removed  by  a  special  article  or  clause 
in  the  new  Patent  Act,  stating  that  a  patent  should 
be  without  effect  against  any  person  who  before  the  date 
of  the  patent  had  used  the  invention  secretly,  but  on  a  com- 
mercial scale. 

Under  the  present  law,  the  best  course  which  the  secret 
user  and  the  patentee  could  adopt  was  to  make  a  com- 
promise, under  which  the  patentee  agi'eed  not  to  interfere 
with  the  first  user,  while  the  latter  agreed  not  to  publish 
any  facts  which  might  throw  doubt  on  th(i  validity  of  the 
pat(!nt.  But  supposing  that  one  of  the  two  parties 
refused  a  compromise!,  the  other  had  to  face  litigation 
or  blackmail.  Jt  was  not  satisfactory  that  the  secret 
user  shoiilil  be  at  the  mercy  of  the  subse(|uent  jiatentee, 
or  that  the  latter  should  be  at  the  mercy  of  the  secret 
user. 
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In  the  German  Patent  Law  these  facts  had  received 
due  consideration  long  ago,  and  as  the  promoters  of  the 
new  Patent  Bill  intended  to  imitate  foreign  patent  laws 
as  regards  compulsory  working  of  inventions,  he  wished 
to  direct  their  attention  to  the  above-mentioned  feature 
and  to  the  desirability  of  removing  causes  of  litigation. 

Mr.  A.  G.  Bloxam  said  that  the  Society  was  the  repre- 
sentative of  the  chemical  industry  of  English-speaking 
people,  and  they  must  admit,  though  with  regret,  that 
the  manufacture  of  dyestuffs  was  a  negligible  part  of  that 
industry.  He  thought  the  question  before  the  meeting 
was,  whether  the  chemical  industry  which  did  exist 
was  to  be  handicapped  for  the  sake  of  the  very  small 
amount  which  was  concerned  with  the  manufacture 
of  dyestuffs.  It  might  be  said  that  the  provisions  of 
this  new  Bill  would  resuscitate  the  dyestuff  industry  ; 
but  he  did  not  think  that  was  likely  to  be  the  case.  He 
could  not  conceive  what  advantage  would  be  gained  by 
the  filing  of  samples  illustrative  of  types  of  chemical 
compounds  claimed  in  a  specification.  If  it  was  thought 
that  these  samples  would  be  an  aid  subsequently  to 
litigation,  it  was  entirely  illusory.  One  could  imagine 
what  a  very  large  number  of  samples  would  be  deposited, 
and  the  kind  of  manner  in  which  they  would  be  preserved. 
But  who  would  guarantee  that  they  had  been  kept  under 
proper  conditions  ?  Mr.  Levinstein  had  laid  great  stress 
on  the  fact,  which  he,  Mr.  Levinstein,  assumed  to  exist 
to  a  considerable  extent,  that  these  powerful  foreign 
companies  filed  specifications  claiming  inventions  very 
broadly  and  that  subsequently,  when  they  found  they 
could  not  make  all  the  dyestuffs  which  they  had  included, 
amended  the  Specification  in  order  to  make  valid  the 
patent,  which  would  otherwise  be  invalid.  But  he  sub- 
mitted that  that  was  very  rarely  done.  The  number 
of  chemical  specifications  amended  was  very  small  in 
comparison  with  the  number  of  patents  granted  ;  and 
if  a  specification  were  amended  so  as  to  make  it  valid, 
who  was  hurt  ?  All  the  combinations  which  the  patentee 
no  longer  wished  to  cover  were  disclaimed,  and  it  was 
open  to  anybody  who  could  make  them  in  a  successful 
manner  to  apply  for  a  patent  subsequently  ;  and  such 
patent  would  be  perfectly  valid.  He  thought  that 
Section  2,  even  as  amended  in  the  latest  version,  would 
be  disastrous  to  chemical  invention  generaDy.  Even 
if  it  did  any  good  to  the  dyestuff  industry,  he  did  not  see 
why  they  should  sacrifice  general  interests  in  order  to 
protect  that  industry  only. 

Mr.  O.  Imkay  said  he  did  not  think  that  one- half  per 
cent,  of  the  patent  specifications  relating  to  dyestuffs 
which  were  amended  in  any  way  whatever.  With  regard 
to  Mr.  Levinstein's  remark  as  to  the  expense,  if  they  were 
going  to  have  the  Comptroller  put  into  the  position  that  he 
could  actually  revoke  a  patent,  they  might  rest  assured 
that  they  would  have  to  have  the  same  counsel,  the  same 
expert  witnesses,  and  everything  else  before  the  Comptroller 
as  were  now  before  the  Court ;  and  the  expense  would  not  be 
reduced  one  iota.  Then  there  would  be  an  appeal  to  the 
Judge,  and  the  same  thing  gone  over  again  ;  and  all  that 
simply  to  protect  the  few  chemical  inventions  relating 
to  dyestuffs.  He  had  had  a  good  many  years'  experience 
with  compulsory  working  in  foreign  countries  ;  it  was 
a  humbug,  nothing  more  nor  less.  The  whole  tendency 
of  legislation  in  all  foreign  countries  for  the  last  ten 
years  had  been  to  do  away  with  compulsory  working, 
as  it  was  found  to  be  of  no  use.  They  were  trying  to 
handicap  foreign  inventors,  and  especially  German 
inventors  ;  but  this  Bill,  if  passed,  would  apply  to  every 
British  inventor.  All  the  British  Colonies,  directly  the 
Act  was  passed  in  this  country,  would  pass  similar  laws  ; 
and  the  effect  would  be  that  every  British  manufacturer 
would  have  to  establish  a  manufactory  in  the  Colonies. 

Mr.  Oscar  Guttmann  read  a  statement,  of  which  the 
following  is  an  abstract : — 

Reasons  are  showTi  for  objecting  to  the  proposal  to 
allow  the  revocation  of  patents  ;  he  develops  this  argument 
at  considerable  length,  and  shows  reasons  for  believing 
that  the  effect  would  be  oppressive  and  unduly  favourable 
to  wealthy  companies  and  to  infringers. 

He  then  deals  with  compulsory  licences,  to  which  he 
objects    on    principle;    he    gives   attention    to   details  of 


methods  in  which  they  will  work,  and  considers  them 
generally  likely  to  increase  litigation. 

He  next  deals  with  the  deposit  of  specimens  in  case  of 
chemical  patents,  which  he  considers  likely  to  cause 
inconvenience  and  delay. 

The  next  point  concerns  the  limit  of  50  years  prior 
publication,  which  may  be  used  as  an  objection  by  the 
Patent  Office,  and  he  points  out  that  this  does  not  prevent 
the  public  from  opposing  on  publication  antecedent 
to  the  50  years. 

Having  pointed  out  the  new  regulation  not  requiring 
interest  in  an  opposer,  which  he  considers  existing 
decisions  will  render  inoperative,  he  concludes  by  stating 
that  Clause  8,  allowing  patents  of  addition,  is  in  his  opinion 
the  only  valuable  part  of  the  Bill. 

Mr.  A.  Gordon  Sal.-vimon  said  that  so  far  he  could  not 
see  that  any  speaker  had  made  out  a  case  against  the 
deposition  of  samples  when  required.  It  had  been 
suggested  that  the  clause  was  only  intended  to  apply 
to  dyestuffs,  but  to  that  he  could  not  assent,  and  he 
could  speak  quite  impartially.  It  would  apply  in  many 
other  cases — for  instance,  in  a  recent  patent  litigation, 
it  was  denied  on  the  one  side  that  the  product  mentioned 
in  a  vital  specification  could  be  made  at  all,  whilst 
the  assertion  that  it  could  be  manufactured  constituted 
the  case  on  the  other  side.  Assuming  that  the  Comptroller 
was  equal  to  his  work  (which  assuredly  would  be  so),  then 
the  section,  as  altered,  left  it  entirely  within  his  discretion 
whether  or  no  he  should  demand  the  deposition  of  a 
sample  ;  and,  exercising  that  discretion  in  an  impartial 
manner,  he  took  it  that  he  would  only  ask  for  one  if  he 
had  occasion  to  think  that  the  patent  was  doubtful  or 
fictitious.  If  the  sample  then  deposited  was  imsatis- 
factory.  it  would  save  subsequent  expensive  litigation, 
and  would  prove  that  the  patent  sought  was  not  to  be 
regarded  as  a  legitimate  attempt  to  improve  that  which 
had  previously  existed.  But  even  then  there  were  one 
or  two  points  which  he  thought  had  escaped  consideration. 
He  suggested  it  was  highly  advisable  that  a  sworn 
affidavit  should  accompany  the  deposit  of  the  sample, 
stating  that  it  was  made  according  to  the  description 
submitted  in  the  specification.  Otherwise  it  might  be  a 
fraudulent  or  deceptive  sample.  If  such  a  requirement 
were  not  made,  the  door  would  be  opened  to  fraud  and 
subsequent  complications.  Again,  in  the  case  of  samples 
which  were  subject  to  decomposition,  he  thought  it 
should  be  within  the  discretion  of  the  Comptroller  to  have 
an  analysis  made  of  the  product  or  sample  at  the  time 
of  deposition,  and  record  made  of  it  by  a  competent 
authority.  They  ought  to  endeavour  to  do  away  ^vith 
paper  patents  as  much  as  possible  in  every  industry  ; 
and  that,  he  believed,  was  the  dominant  intention  of  this 
clause  of  the  Bill. 

He  would  draw  attention  to  one  other  striking  defect 
of  the  Patent  Law,  which  possibly  it  might  be  too  late 
now  to  rectify  in  this  Bill.  He  had  always  felt  that  the 
greater  the  invention,  in  other  words,  the  greater  good 
an  inventor  did  for  the  public,  the  longer  time  did  he  take 
to  work  it  out  and  perfect  it.  A  toy  might  be  patented 
which  could  be  sold  in  Cornhill  the  next  day  for  2d., 
and  the  protection  would  continue  for  14  years.  On  the 
other  hand,  a  patent  for  a  world-benefiting  process  like 
the  Gilchrist-Thomas,  in  its  necessary  development 
took  several  years  off  its  life,  and  not  only  several  years 
of  time,  but  a  large  expenditure  of  capital.  It  seemed 
to  him  very  unjust  and  against  the  principle  of  the 
grant  that  ithe  amount  of  profit  made  within  the  last 
few  years  of  the  life  of  a  patent  should  be  taken  as  a 
criterion  of  whether  or  not  an  extension  should  be  granted. 
The  more  money  the  patentee  made  out  of  a  great  invention 
the  greater  benefit  it  necessarily  was  to  the  public  ; 
and  he  did  not  think  that  in  any  event  the  amount  made 
within  the  last  few  years  of  its  life  should  be  taken  as  in 
any  way  influencing  the  judgment  against  an  extension 
of  time  ;  on  the  contrary,  it  ought  to  be  distinctly  in  the 
opposite  direction.  Again,  a  poor  man  having  to  work 
out  a  big  process,  and  having  arrived  at  the  stage  when 
he  had  it  practically  perfect,"ought  not  to  be  })ut  to  the 
existing  great  expense  of  going'to  the  Privy  Council  in 
j  order  to  get  an  extension.  Although  the  power  must 
I  be  vested  in  the  Privy  Council,  he  thought  the  mode 
of  procedure  ou  ht  to^be  vastly  cheapened. 


678 


FRIS WELL— THE  PATENTS  BILL,   1907. 


[June  15, 1007. 


Mr.  Bkksard  Dukes  said  the  first  point  to  which 
he  should  like  to  call  attention  was  Clause  '2,  and  it 
seemed  to  him  an  extraordinary  thins;  that  it  had  not 
struck  any  of  them  that  the  title  "  Chemical  Invention  " 
was  excetdinsrly  vasue  ;  it  wovdd  include  anything  from 
a  sulphuric  acid  tower  to  a  new  mixture  of  chicory.  Mr. 
Salamon  had  suggested  that  these  samples,  when  deposited, 
should  be  aceomjwnied  by  an  aflidavit.  Mr.  Lloyd- 
George  in  intnxlucing  the  Bill  heralded  it  as  the  "  Poor 
Mans  Patent  Bill."  but  the  drawing  up  of  an  affidavit, 
the  stamjv  and  the  production  of  a  sample,  all  cost  money. 
He  had  never  yet  found  anybody  who  would  be  unscrupu- 
lous enough  to  supjilya  false  samjile.  who  would  stop  short 
at  swearing  a  false  affidavit.  He  had  never  yet  kno\vn 
any  English  inventor  who  had  taken  out  a  foreign  patent 
and  introduced  his  invention  into  a  foreign  country 
because  of  the  compulsory  working  clauses.  He  had 
introduced  it  there  if  he  had  found  it  pay  ;  but  if  he  did 
not  find  it  pay.  nobody  in  the  country  would  find  it  pay 
either,  until  such  time  as  the  public  had  been  educated 
into  using  it  ;  and  by  that  time,  the  time  for  compulsory 
working  would  have  long  ceased.  Mr.  Salamon  had 
mentioned  that  a  great  invention  should  be  privileged 
with  retrard  to  an  extension  of  time.  But  that  gentleman 
knew  bettor  almost  than  anyone  else  that  great  inventions 
did  not  spring  out  of  the  head  of  the  inventor  complete 
and  perfect,  but  by  the  time  the  patent  expired  the  original 
inventor  had  already  taken  out  so  many  subsequent 
patents  that  he  always  kept  in  advance  of  any  one  of  his 
competitors.  He  considered  the  present  rule  was  quite 
good  enough. 

Mr.  BowEB  said  there  were  two  objections  to  the  pro- 
posed Bill ;  one  was  that  it  possibly  invited  additional 
expense  and  litigation.  The  members  of  the  Chartered 
Institute  of  Patent  Agents  had  been  looking  into  this  Bill, 
and  it  had  been  discussed  with  the  sole  object  of  improving 
the  Bill  from  the  general  point  of  view,  and  without  refer- 
ence to  particular  interests.  Anybody  who  had  anything 
to  do  with  Patent  Law,  whether  as  solicitor,  counsel,  or 
expert,  could  not  serve  his  interest  better  than  by  leaving 
the  Bill  severely  alone,  and  letting  it  pass  with  all  its 
defect.s.  ilr.  Salamon  had  suggested  what  he  thought 
was  another  opening  for  litigation  ;  it  was  bad  enough 
to  have  to  submit  samples,  but  if  an  analysis  had  to  be 
made  of  them,  he  saw  a  vista  of  sub.sidiary  litigation, 
almost  as  great  as  that  which  might  accompany  any 
infringement  of  a  patent,  and  this  might  happen  at 
several  .stages  in  the  life  of  the  patent.  He  thought  the 
r'^yy  iters  had  entirely  lost  sight  of  the  basis  of  English 
I'  :it  Law,  which  was,  broadlj',  that  in  exchange  for 
.'jiplete  disclosure  of  the  invention,  the  State  granted 
a  limited  monopoly.  The  framers  of  this  Bill  seemed 
to  think  that  a  patent  was  a  free  gift  to  the  inventor, 
who  gave  nothing  in  return,  and  they  apparently 
aasumed  that  inventors  were  going  to  apply  for  the  firo- 
t'-*  tjf.n  of  the  En^flish  Patent  Law  on  the  old  footing, 
•  mrh  by  this  Bill,  at  almost  every  turn,  they  ran  the 
J.-:  iii  having  their  patent  taken  away  from  them.  It 
••'•  a'd  to  him  that  that  was  rather  too  much  to  expect; 
iri'i  one  result  he  thought  would  be — the  secret  working 
of  |>rfKtHW«  abroad  and  the  products  introduced  into 
thii  roiintry,  m)  that  the  English  y)ublic  would  never 
get  wh.-«t  they  did  now,  the  disclosure  for  all  times  of 
a  valuable  mvention,  but  would  l)e  flooded  with  foreign 
imit'jrtatif/nH  more  than  ever.  Before  such  a  radical 
'h'ri;;e  in  the  baBJH  of  legislation  were  undertaken,  there 
•  .j.t  to  be  a  profier  inquiry  into  it.  With  regard  to 
ri  of  the  mventor,  he  thought  that  yiart 
ion  in  exchange  for  his  disclosures  ought 
.:hin  certain  wide  limits,  he  could  make 
-  he  chotie.  It  was  dangerous  to  put  all  these 
-  upon  him  an  to  what  clauses  he  might  or 
J.,.,.;, I  not  inMTt  in  hi*  licence.  He  knew  there  had  been 
"oui*-  cancA  of  abuv.  but  it  was  dangerous  to  legislate 
for  fiird  f .iwii  ;  for  it  wan  a  well-known  sayiuK  that  hard 
'  .i«  -  iii.>d<-  \>&A  law.  He  did  not  like  even  the  jirinciple 
of  -I  cornpuljKjry  licence,  though  he  recognis«-d  that  it 
had  to  come  ;  but  it  came  alx^ut  simply  b<-caiise  the 
mventor  wa*  not  plajring  the  game.  The  original  idea 
n^tftn  which  the  EnKliih  Patent  I>»iw  was  based  was  that 
the  inventor  should  obtain  his  remuneration  by  working 


the  invention.  It  was  no  part  of  the  impUcd  contract 
betweeia  the  State  and  the  inventor  that  he  should  keep 
his  invention  bottled  up  for  14  years,  as  had  been  done 
in  some  cases. 

Mr.  H.  Sefton-Jonks  said  that  the  more  the  matter 
was  looked  into,  the  more  it  would  be  seen  to  bristle  with 
cliflBculties.  If  ]\Ir.  Lloyd-George  had  inquired  a  little 
more  carefully  into  the  result  of  some  of  these  provisions, 
which  had  appeared  more  or  less  in  foreign  legislation, 
he  would  have  realised  how  dangerous  some  of  them  were. 
He  did  not  want  to  reiterate  what  had  been  forcibly  put 
already,  but  they  all  luiew  what  took  place  in  the  United 
States  with  regard  to  samples.  He  believed  the  provision 
still  remained  in  force  that  samples  might  be  called  for, 
but  they  were  refused  if  offered.  It  would  be  much  better 
to  follow  the  wise  and  large  provisions  of  the  American 
law  than  to  adopt  the  lawyer-made  restrictions  which 
encumbered  European  legislation.  Compulsory  working 
was  a  nuisance  to  everybodj'  concerned,  except,  perhaps, 
to  those  who  w-ere  interested  in  the  working.  To  the 
patentee  it  was  an  extra  source  of  trouble  and  risk  of  loss. 
There  were  many  inventions  which  could  not  be  worked 
by  an  ordinary  inventor.  He  quite  agreed  with 
Mr.  Levinstein  that  what  was  wanted  was  a  more  rational 
procedure  with  regard  to  compulsory  licences.  Such 
licences,  according  to  his  experience,  were  necessary, 
but  if  they  were  to  be  granted  with  the  procedure  which 
now  obtained,  and  with  restrictions  which  were  read  into 
the  law,  they  were  practically  illusory.  He  remembered 
a  case  in  which  there  was  really  no  defence  to  the  applica- 
tion ;  it  would  not  have  hurt  the  company'  of  whom  it 
was  required,  a  German  company,  to  grant  the  licence, 
and  it  was  pure  obstruction  which  made  them  refuse. 
The  case  went  before  the  Board  of  Trade,  and  the  result 
was  a  refusal,  not  on  the  ground  of  the  application  itself, 
but  because  the  officials  of  the  Board  of  Trade  considered 
the  business  record  of  one  of  the  gentlemen  associated 
with  the  application  was  not  sufficiently  satisfactory. 
On  that  account,  the  perfectly  innocent  inventors  were 
refused  a  licence. 

Mr.  Hugh  Fletchee  Moulton  said  it  struck  him  that 
an  idea  which  appeared  in  one  of  the  memoranda  which 
had  been  read  was  that  this  Bill  would  be  the  infringers' 
palladium  ;  that  it  was  to  be  for  the  protection  of  the 
gentleman  who  saw  that  something  was  a  good  idea, 
a  good  invention,  and  one  which  told  him  what  was 
necessary  to  enable  him  to  complete  an  invention  of  his 
owTi — a  way  which  was  really  better  than  his  original, 
but  at  the  time  the  inventor,  being  in  a  hurry,  was  not 
able  to  make  a  sample  of  the  particular  product,  and, 
therefore,  this  gentleman  could  infringe  the  patent. 
Few  wished  to  proceed  on  that  line,  but  at  any  rate  there 
was  nothing  in  this  Bill  which  would  prevent  the  same 
justice  being  meted  out  to  the  man  who  tried  to  do  that 
as  in  the  past.  Anyone  thinking  that  the  absence  of 
a  sample  was  a  defence  to  an  action  for  infringement 
would  be  very  seriously  mistaken.  In  patent  legislation 
there  were  two  things  to  be  aimed  at — facility  in  obtaining 

Erotection,  and  full  security  of  property  when  a  patent 
ad  been  obtained.  It  was  very  important  that  the 
simplicity  of  j)rocedure  for  getting  protection  should  bo 
preserved.  The  old  system  had  been  well  described 
as  registration  of  a  claim  to  title  for  an  invention — nothing 
more  ;  and  he  was  not  certain  that  that  was  not  the  best 
of  all.  In  England,  befoi'e  an  invention  was  disclosed, 
whatever  claim  there  might  be  had  to  be  registered. 
There  was  not  the  chance,  as  there  might  be  in  America, 
where  two  years  were  allowed  in  which  to  register  the 
claim,  of  taking  it  round  and  seeing  what  could  be  done 
with  it ;  the  claim  had  to  be  registered  at  once,  and  it 
seemed  to  him  everything  should  be  done  to  facilitate 
that  registration.  There  was  supposed  to  be  a  danger 
of  bad  patents  being  granted ;  that,  unluckily,  could 
not  be  helped,  but  that  danger  was  very  small  compared 
to  that  of  saying  to  a  man,  before  he  had  proved  his 
invention  to  be  useful,  that  he  had  to  snend  a  large  sum 
of  money  in  fighting  his  way  through  the  Patent  Office, 
through  opf)osition  (m  every  ground  practically  (as  this 
Bill  provided),  and  at  the  end  getting  a  patent  which 
was  no  better  than  the  old  one.  The  decision  of  the 
Patent  Office  was  of  no  value  to  the  inventor,  and  would 
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put  him  to  great  expense  before  he  had  come  before  the 
court  of  final  appeal,  that  of  public  utility.  It  seemed 
to  him  that  was  the  most  dangerous  part  of  the  whole 
Bill. 

Air.  AsTBURY,  K.C.,  M.P.,  said  it  was  a  great  pleasure 
to  him  to  be  present  and  hear  the  various  views  on 
a  subject  in  which  he  took  a  great  interest.  In  the  first 
place,  he  was  given  to  understand,  though  one  would 
hardly  have  thought  so,  that  the  Society  of  Chemical 
Industry  was  one  of  tlie  moving  spirits  in  pressing  the 
Government  to  introduce  a  Bill  to  remedy  a  disadvantage 
from  which  many  believed  they  now  suffered,  namely, 
that  rich  corporations  abroad  obtained  patents  in  this 
coimtry  and  never  attempted  to  work  them,  obtaining 
by  this  means  a  closed  market  here  for  their  products. 
However  they  might  vary  in  their  views  as  to  the  proposed 
measure,  at  any  rate  ]\Ir.  Lloyd-George,  with  whom  he 
had  come  largely  into  contact  over  this  Bill,  had  received 
every  deputation  which  had  gone  to  him,  and  had  listened 
to  all  opinions.  Even  at  the  present  time,  while  the  Bill 
was  going  through  Committee,  Mr.  Lloyd-George's  attitude 
inspired  confidence  that  representations  on  any  particular 
matter  would  still  have  full  consideration,  while  a  very 
large  number  of  amendments  on  the  first  nine  clauses 
had  been  accepted,  many  of  which  he  himself  had  had 
the  honour  of  moving.  With  regard  to  the  specimen 
clause,  he  agreed  with  what  the  Chairman  said  about  it 
in  its  original  form,  but  the  present  amendment,  for  which 
he  himself  was  responsible,  seemed  one  which  would  not 
cause  any  of  the  difiiculties  suggested,  and  would  serve 
many  purposes  if  it  were  worked  as  he  believed  it  would  be. 
It  had  been  asked  what  would  be  done  with  the  samples, 
and  whether  the  patent  would  not  be  limited  by  reason 
of  the  necessity  of  samples  being  required,  and  also  what 
was  to  be  done  in  cases  of  unstable  chemical  compounds, 
which  if  lodged  in  the  Patent  Office  would  deteriorate 
and  become  useless.  All  these  were  very  important 
points,  but  the  clause  as  it  was  drawn,  and  as  those  who 
framed  it  intended,  meant  this  :  First  of  all,  there  was 
absolute  discretion  given  to  the  Comptroller  whether 
and  to  what  extent  he  should  require  any  samples  at  all. 
In  the  second  place,  the  clause  as  now  altered  provided 
that  the  sample  was  only  to  be  required  before  the  complete 
specification.  Many  chemical  inventors  were  undoubtedly 
dissatisfied  with  the  real  invention  they  had  made,  so 
they  piled  on  additional  subsidiary  matters  which  they 
hoped  would  work  out  all  right,  and  they  spread  their  net 
as  wide  as  possible.  One  speaker  said,  what  did  that 
matter,  it  only  affected  himself,  becaxise  he  could  come 
afterwards  and  amend,  by  striking  them  out ;  but  that 
was  the  very  thing  they  wanted  to  prevent.  A  disclaimer 
might  very  \vell  interfere  with  subsequent  inventions. 
A  large  number  of  these  chemical  patents  did  make 
disclosure  of  a  number  of  subsidiary  combinations  which 
had  never  been  made,  and  some  of  which  could  not  be 
made,  which  disclosure  did  in  certain  events  interfere 
with  subsequent  developments.  He  did  not  think  it  was 
the  slightest  answer  to  say  that  a  man,  having  done  that, 
could  afterwards  come,  when  he  wanted  to  sue  on  the 
patent,  and  say  he  would  amend  the  specification,  and 
only  keep  in  that  which  was  good.  The  real  protection 
was  this  :  the  Comptroller,  especially  the  present  Comp- 
troller, and  no  doubt  his  successors,  would  be  men 
appointed  with  reference  to  their  knowledge  of  these 
matters,  was  perfectly  competent  to  say  when  and  under 
what  circumstances  it  would  be  fair  and  just  to  ask  for 
a  sample.  It  was  very  advisable,  and  it  had  alwaj's  been 
the  jjractice  in  the  administration  of  such  matters, 
to  keep  the  law  elastic.  Hard  and  fast  rules  were  not 
wanted,  but  what  was  wanted  was  to  have  good  men 
to  administer  the  laws  and  give  them  a  certain  amount 
of  elasticity,  imder  which  they  could  prevent  abuse  and 
not  work  injustice.  The  evil  feared  from  this  clause 
would  not  arise,  and  much  good  would  come  from  it. 
As  to  the  unstable  goods,  he  did  not  think  that  mattered  ; 
Mr.  Salamon  threw  out  a  very  good  idea,  notwithstanding 
what  had  been  said  about  the  increasing  expense.  The 
notion  was  to  try  and  limit  the  granting  of  patents  as 
much  as  possible  to  really  valid  inventions,  and  here  he 
could  not  quite  agree  with  Mr.  Moulton.  There  was 
nothing  more  injurious  to  commerce  than    a  number   of 


invahd  patents,  upon  which  the  large  firms  who  owned  them 
were  able  to  work,  and  do  an  enormous  amount 
of  injury  to  trade.  He  knew  two  particular  cases  where 
one  foreign  corporation  stood  on  17  patents  and  another 
on  13,  very  few  of  which  had  the  slightest  chance  of  holding 
water  if  they  had  been  fought.  But  how  many  were  there 
in  this  country  who  were  making  a  small  profit  who  were 
willing  to  fight  an  action  in  order  to  get  16  out  of  18  patents 
declared  invalid  ?  There  were  very  few  small  traders  who 
could  aflord  to  run  the  risk  of  an  action  which  might  cost 
£8,000  or  £1 0,000  for  the  privilege  of  getting  somebody  else's 
patent  declared  invalid,  in  cases  where  they  could  only 
make  a  few  hundreds  a  year  out  of  the  particular  subject- 
matter  of  the  patent  if  let  alone.  It  was  the  view  of 
those  who  fram.ed  this  Bill  that  it  was  far  better  that  a 
number  of  these  bad  and  hopeless  patents,  which  still 
dealt  with  difficult  subject-matter,  should  not  be  in  the 
hands  of  those  large  capitalists  for  the  purpose  of 
terrorising  small  manufact\irers  and  users.  He  entirely 
agreed  with  what  the  Chairman  had  said  about  compulsory 
working.  Some  subsequent  speakers,  however,  could 
not  saj-  anything  too  hard  about  this  compulsory  working 
clause.  He  thought  there  had  been  a  great  deal  of  mis- 
apprehension throughout  the  country  about  what 
Clause  10  was.  It  had  been  talked  about  as  if  it  would 
interfere  with  English  patents  and  English  industries, 
and  that  a  man  who  took  out  a  patent  in  this  coimtry 
might  take  two  or  three  years  and  have  to  spend  money 
before  he  got  his  patent  to  work,  and  that  there  would 
be  all  kinds  of  doubt  throwTi  on  his  title.  There  was 
nothing  of  that  kind  in  Clause  10.  The  period  had  been 
altered,  and  all  it  said  was  that  if  it  was  proved  that  at  the 
end  of  four  years  from  the  date  of  the  patent  the  invention 
was  substantially  worked  abroad  and  not  in  this  country, 
then,  unless  the  patentee  could  prove  certain  matters, 
his  patent  might  be  revoked.  How  was  that  going  to 
injuriously  affect  anybody  in  this  country  ?  Anybody 
who  took  out  a  patent  in  this  country  would  presumably 
work  it  here  if  he  worked  it  at  all ;  if  he  did  not,  he  pro- 
bably would  not  work  it  at  all,  and  his  patent  would  not 
be  interfered  with.  He  did  not  think  that  Enghsh 
inventors  would  go  to  Germany  and  the  United  States 
when  they  wanted  to  work  their  inventions.  The  view 
of  the  Government  was  that  if  English  people  chose  to 
work  their  patents  in  Germany,  there  w.^s  not  the  slightest 
reason  why  they  should  have  a  closed  market  in  this 
comitry  for  their  products.  That  was  a  matter  of  poUcy. 
One  gentleman  said  with  considerable  force  that  the 
framers  of  this  Bill  had  acted  on  the  assumption  that  a 
patent  was  a  mere  present  which  the  country  was  making 
to  the  inventors.  That  was  not  quite  fair  to  them,  but 
before  discussing  that  from  the  opposite  point  of  view, 
it  must  be  remembered  that  the  whole  consideration 
for  the  grant  of  the  patent  was  under  the  Statute  of 
Monopolies.  The  theory  was  that  it  would  pay  the 
country  to  give  the  patentee  a  close  time  of  14  years, 
in  consideration  of  an  inventor  inventing,  disclosing, 
and  introdiicing  a  new  article  of  manufacture,  or  a  new 
process  into  this  country.  The  disclosure  was  only  one  part 
of  the  consideration.  He  was  quite  sure  the  majority 
of  people  in  this  country  did  not  want  a  monopoly  to  be 
given  to  foreigners  for  14  years  for  a  process  which  might 
be  extremely  valuable,  but  which  should  not  be  worked 
in  this  country,  so  that  nobody  here  was  trained  in  the 
industry,  and  nobody  taught  how  to  put  the  invention 
into  practical  operation.  The  result  of  this  state  of  things 
is  that  not  only  did  they  give  for  nothing  but  the  dis- 
closure an  absoluteh'  closed  market  for  14  years,  but 
what  happened  at  the  end  ?  Did  they  then  get  the  benefit 
of  it  ?  Nothing  of  the  kind.  Long  before  the  14  years 
elapsed,  a  number  of  subsidiary  patents  were  taken  out 
on  the  same  lines,  which  went  on  perhaps  for  another 
period  of  10  or  14  years,  and  at  the  end,  when  the  time 
did  arrive  that  the  patents  had  all  run  out,  we  had  no 
workpeople  trained  to  work  the  process  and  no  one  skilled 
in  the  industry,  and  we  had  then  to  start  an  absolutely 
brand-new  process,  and  the  attempt  might  take,  according 
to  the  difficulty  and  expense  of  the  machinery  and  cost 
of  working,  another  term  of  many  years  before  we  could 
get  our  people  up  to  the  state  of  efficiency  to  make  the 
article   at  anything  hke  a    price  which  would    compete 
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with  thckse  who  had  all  this  long  time  enjoyed  the  monopoly 
whioh  we  had  given  them.       He  did  not  believe  that  the 
people  of   this   country    desired    that  the  policy  of    this 
Clause  10.  which  was  demanded  by  n\ost  of  the  Chanibers 
of  Oimmcrve.  should  be  abandoned;    it    did   not    coin]>el 
a  single   >jiglishnian   or  a   foreiinuT  to  work  his  |>rocess 
here  ;   it  simply  said  if  four  years  after  the  granting  of  the 
patent  in  this  country  it  turns  out  that  the  invention  is 
being  worked  entirely  abroad,  and  if  a  satisfactory  reason 
is  not  given  why  it  is  not  worked  here,  then  go  on  working 
as  much  as  yoti  like,  where  you  like,  but  we  will  not  give  you 
a   monojKily   here  for  any   fnrtlier   ]>eriod.      .Amendments 
would  no  doubt  be  made  in  the  clause  as   it  was    jiassing 
through   (\immittee.   but   he  did  not   think  they  would 
go  at  all  in  the  direction  of  annulline  the  effect  of  the 
clause,   but   rather  of  strengthening  it    in   the  direction 
he  had  indicated.     He  agreed  largely  with  many  of  the 
remarlvs    which    had    been    made    ujmn    Clause    9.     The 
Chairman  referred  to  the  Comptroller  having  the  power 
to  revoke  patents  which  might  cause  litigation  and  black- 
mail, but  it   might   please  them  to  know  that  Clause  9 
had  been  very  largely  amended  ;    the  Government  had 
brought  in  two  considerable  amendments,  and  had  accepted 
three  of  his  own.  and  the  elTect  as  now  drawii  was  that 
the  Comptroller  was  only  to  have  the  power  within  four 
years  from  the  grant  of  a  patent,  at  the  suit  of  any  person 
who  was  at  present  able  or  entitled  to  bring  a  petition 
for  revocation,  to  revoke  a  patent  on  any  ground  on  which 
a    patent    might    be   oppo.sed.    providing   there    were   no 
proceedings     for    infringement     or    revocation     pending. 
That   brought   in  Clau.se   (5,   which   largely  extended  the 
powers  of  the  Comptroller  in  oppositions,  but  he  believed 
and  hoped  the  Government  was  going,   on  report — (by 
sonic  mistike  it  was  found  to  be  too  late  in  Committee) — 
to  propose  that  the  last  five  lines  of  Clause  0  should  be 
deleted,  and  that  the  Comptroller  should  not  have  power 
on  opposition  to  refuse  the  grant  on  the  groimd  of  prior 
publication    or   insufficiency    of   specification.     That   was 
a  very  imjxjrtant  matter,   because  those  were  extremely 
difficult  things  to  deal  with,  and  he  agreed  that  if  the 
Comptroller    were    entitled    to    consider    oppositions    on 
those  groimds,  it  would  turn  him  into  a  judicial  officer 
for  trying  extremely  difficult  questions  of  law  and  fact, 
on  which  Counsel  and  experts  would  be  taken  in,  and  he 
did  not  see  why  the  trial  should  not  be  quite  as  long  before 
him,  it  not  lonier,  than  before  a  Judge,  but  if  that  was 
altered  in  the  way  he  suggested,  he  did  not  think  there 
would  be  much  to  complain  of.      With  regard  to  Clause  10, 
on  Compulsory  working,  he  should  like  to  refer  to  one 
matter  which  he  regretted  to  say  the  Government  had 
not   aerepted.     He   pressed  strongly  in   Committee  that 
the  tribunal  who  should  try  that  matter  .should  bo  the 
Court  and  not  the  Comj)troller.     It  had  been  represented 
that  it  was  a  mere  question  of  fact,  and  that  the  Comp- 
troller   was   a    jierfcctly   proper   tribunal    on    the   ground 
of    fheapncM.     He    believed    it    was    to    the    interest    of 
evpryb«xly  concerned  in  the  administration  of  law  to  make 
Utitration    less    exfiensive    and    more    expeditious.      The 
only  quertion  however,  was  whether  if  they  allowed  the 
Comptroller    to    take  a  new    and    extremely   responsible 
juri<tdiction,    that    result    would    be    attained.     His    own 
view  wai  that   the  expense   would   be  doubled.     He  did 
not  think  the  (^'omptroller  had  either  the  means  or  the 

Iower   of   restraining   eithf-r    Counsel    or   exyjerts    that   a 
udge  of   the    High    Court    would    have,    and    in    keeping 
the    litigntion    within    bounds.     The    jurisdiction    under 
C*ntjf  I't  wa«  not  merely  to  prove  whether  a  jmtcnt  was 
lly  or  only  worked  abroad — that  might  be  very 
'   when  you  came  to  the  limitation  of  revoca- 
r«'  the  jMitenter-  was  allowed  to  excus<;  himself 
•  d  many  things  which  were  referred  to  in  the 
'  .d   gave   reawm^    why   he   had   not    worked    his 

uiT'-nlicm  which  might  w  might  not  prevail,  that  seemed 
to  him  n  v»Ty  d'>li'*«t»»  md  difficult  jurisdiction  to  exercise. 
The.,  'd  wa<  that  the  Court  should  try 

thi«  ■  friptroll'T,  and  that  there  should 

be  Tk'-  ..,.,-■.,  .'.'Mil  :ii.  ■,-i\mr,n  of  thf  Jurlge,  except  by 
leave.  He  believed  that  le;ive  would  not  Yx-  given  in  simple 
ca*eii,  but  in  the  more  difficult  caH<M  it  would  \h-  to  the 
advantage  of  Kubtteouent  litigants  that  one  or  two  cases 
•bould  be  taken  to  the  Court  of  App-al  and  have  the  line 
laid  down,  and  the  law  and  practice  would  th»-n  Ix;  rendered 


more  certain  and  efficient.  At  present  this  suggestion 
was  not  accepted,  and  the  Clause  as  it  stood  w-as  that 
the  Comptroller  was  the  first  tribunal,  with  an  appeal 
to  the  Judge,  whose  decision  was  to  be  final.  With  regard 
to  compulsory  licences,  one  gentleman  gave  some  very 
interesting  statistics  of  cases  he  had  known.  He  said 
that  compulsory  licences  were  entirely  useless,  that  you 
could  do  no  good  with  them  unless  you  stopped  importing. 
He  did  not  take  that  view  at  all.  What  was  the  object 
of  the  Clause  ?  Again  it  was  a  question  of  policy. 
Looked  at  from  the  mere  interest  of  the  inventor,  esjiecially 
if  he  happened  to  be  a  large  Corporation,  it  might  be 
better  for  him  to  make  the  article  somewhere  where  he 
could  get  cheap  labour,  or  keep  it  all  in  his  own  hands, 
but  that  was  not  the  idea  of  the  framers  of  the  Clause. 
There  were  a  vast  number  of  inventions,  which  would 
increase  as  science  progressed,  the  use  of  which  became 
vital  in  many  industries.  He  quite  agreed  that  nothing 
ought  to  remain  in  the  Bill  which  discouraged  inventors ; 
men  versed  in  chemistry,  electricity,  and  other  sciences 
should  be  encouraged  to  come  and  work  in  this  country, 
and  they  could  not  be  encouraged  unless  they  were  given 
a  free  hand  and  reasonable  profits  from  the  invention 
when  the}'  had  made  it.  But  there  was  another  side  to  the 
picture,  and  consistently  with  giving  them  a  sufficient 
reward  the  rest  of  the  country  must  be  considered.  Take 
the  case  of  a  large  Corporation  that  got  hold  of  a  patent 
that  happened  to  be  for  some  important  alteration  in 
some  great  industry ;  assume  it  was  vital,  and  that  those 
who  used  it  could  absolutely  crush  out  people  who  used 
the  old  methods,  and  that  all  the  other  industries  in  this 
countrj%  imless  they  used  the  patented  method  must  go  to 
the  wall.  It  was  absurd  to  say  that  this  one  Corporation 
should  be  allowed  for  14  years  not  merely  to  get  a  very 
large  benefit  from  the  invention,  but  to  kill  other  industries 
in  this  country  in  a  way  which  was  not  necessary  for  the 
purpose  of  giving  him  full  and  proper  consideration  for 
his  disclosure.  In  cases  of  that  kind  the  man  should  be 
compelled  to  grant  compulsory  licences  on  such  terms 
as  would  give  him  sufficient  remuneration.  That  was  the 
policy  of  the  framers  of  the  Bill.  The  principle  had  been  in 
both  the  two  previous  Acts,  but  it  had  been  hedged  round 
with  so  many  conditions  that  it  had  been  proved 
unworkable. 

Mr.  GuTTMANN  asked  if  Mr.  Astbury  could  point  to 
a  single  industry  in  this  country  which  had  been  hampered 
in  that  way. 

Mr.  AsTBUKY  said  he  could  not  specify  them  at  the 
moment,  but  his  own  view  was  that  there  were  many. 
There  was  not  the  slightest  doubt  that  the  inventions 
in  the  boot  industry,  for  instance,  had  made  it  practically 
impo.ssible  for  anybody  to  make  cheap  boots  commercially 
unless  they  used  those  inventions.  He  had  been  in  the 
litigation  on  both  sides,  and  he  knew  there  were  machines 
in  existence  without  the  use  of  which  the  smaller  boot- 
makers would  absolutely  go  to  the  wall.  It  was  the  u.se 
of  that  particular  form  of  boot  machinery  which  had 
stayed  the  invasion  of  American  boots  into  this  countrj'. 
There  were  many  other  eases,  such  as  the  Bessemer  steel 
process,  with  which  there  was  great  difficulty  in  competing. 
Mr.  W.  F.  Reip  said  he  did  not  wonder  at  Mr.  Astbury 
expressing  his  surprise  that  the  opinions  he  had  heard 
differed  very  much  from  the  ])olicy  which  he  understood 
the  Society  represented.  The  only  person  who  had 
really  represented  the  views  and  policy  of  the  Society 
was  Mr.  Salamon,  but  it  must  be  remembered  that  this 
was  not  a  meeting  of  the  Society,  but  an  extra  meeting 
to  consider  this  Bill,  and  the  bulk  of  the  speakers  had 
been  patent  agents,  who  had  been  good  enough  to  come 
and  enfigliten  them  on  the  other  side  of  the  question. 
But  when  some  of  thc-o  gontleinen  acted  as  wet  nurses 
to  the  inventor,  he  thought  they  were  in  a  very  false 
position.  Ah  an  inventor  himself,  and  sjieaking  for 
nimself,  he  did  not  think  that  patent  j<gents  were  either 
qualified  or  justified  in  putting  themselves  in  loco  i,arentis 
to  the  Briti.«h  inventor.  It  was  only  right  to  say  that 
the  Bill,  so  far  as  it  had  been  brought  through  the  House, 
represented  very  fairly  indeed  what  the  Society  on  two 
different  occasions  had  asked  the  Government  to  do. 
He  was  a  member  representing  the  Council  on  two 
deputations  to  the  Board  of  Trade  ;  on  one  occasion  they 
were    received    by    Mr.    Balfour,    but   they   did   not   get 


June  15,  1907.] 


SHORT— THE   CARBONISATION   OF  DURHAM  COKING   COAL. 


581 


practically  anything  they  wanted.  They  were,  on  a  later 
occasion,  receired.  by  Air.  Lloyd  George,  who  listened 
to  them  very  carefully,  and  although  one  speaker  had 
said  there  ought  to  be  an  inquiry,  in  his  opinion,  there 
had  been  the  fullest  and  most  complete  inquiry  into  this 
subject,  and  the  result  was  a  Bill,  which,  although  it 
might  have  weak  points,  was  a  patriotic  and  earnest 
endeavour  to  meet  a  great  want,  not  only  of  the  chemical, 
but  of  the  other  industries  of  the  country.  Apart  from 
the  commercial  point  of  view,  there  were  others  which 
were  of  great  importance,  if  foreigners  were  to  be  allowed 
to  have  a  monopoly.  There  was  the  groat  question  of 
fixation  of  nitrogen  from  the  atmosphere,  which  might 
seriously  affect  our  national  defence  if  the  industry 
became  established  in  foreign  countries,  and  was  excluded 
from  this  by  patent  monopolies  granted  to  foreigners. 
With  regard  to  the  question  of  samples,  he  did  not  see 
the  slightest  objection  to  giving  the  Comptroller  a  sample 
if  he  wished.  According  to  the  present  wording,  he  was 
to  use  his  discretion. 

Mr.  J.  TcHERNiAC  said  he  feared  there  would  be  some 
danger  from  the  clause  mth  regard  to  compulsory  working 
in  the  case  of  a  poor  inventor.  An  invention  might  require 
expensive  machinery  in  order  to  work  it  out,  which  he 
might  not  have  the  means  of  obtaining.  In  foreign 
countries  it  was  possible  that  syndicates  might  produce 
the  same  substance  which  he  had  invented  and  bring  it 
here  to  sell,  and  if,  after  three  or  four  years,  he  had  not 
advanced  his  invention  far  enough  to  produce  it,  he  ran 
the  risk  of  losing  it. 

Mr.  J.  Y.  Johnson  said  there  was  one  point  which  he 
considered  of  great  importance,  to  which  he  should  like 
to  call  attention,  particularly  as  Mr.  Astbury  said  that 
ilr.  Lloyd  George  was  still  open  to  any  reasonable  sugges- 
tions. This  was  with  regard  to  Claiise  35,  which  was 
retrospective,  and  this,  he  thought,  was  not  only  unreason- 
able, but  unfair.  A  man  applied  for  a  patent,  and 
disclosed  his  invention  on  certain  conditions,  one  of  those 
conditions  certainly  not  being  that  after  three  years  he 
might  have  it  revoked,  on  the  grounds  stated  in  the  new 
Act.  In  many  cases  he  would  keep  the  invention  secret, 
if  he  knew  that  in  three  years'  time  it  might  be  revoked 
on  those  grounds.  It  was,  therefore,  unfair  that  the 
clause  with  regard  to  revocation  should  be  retrospective 
and  apply  to  patents  applied  for  before  the  Act  was  passed 
and  before  any  indication  had  been  given  as  to  the 
conditions  of  the  new  Act. 

The  Chairjian  said  that  the  meeting  was  called  at  the 
express  suggestion  of  Mr.  Pearce,  because  he  thought 
it  was  necessary  to  have  some  idea  of  the  opinion  of  the 
members  of  the  London  section.  The  deputations  under 
the  auspices  of  the  .Association  of  Chambers  of  Commerce, 
in  which  members  of  the  Council  took  part,  really  confined 
their  representations  to  practically  one  point,  namely, 
that  it  was  advisable  there  should  be  an  absolute  forfeiture 
of  all  British  patents  which  were  worked  without,  but  not 
within,  the  United  Kingdom.  They  had  had  a  discussion 
which  had  ranged  over  a  large  number  of  other  points. 
There  wr.s  this  question  of  the  deposit  of  samples. 
Mr.  Pearce  had  handed  him  a  list  of  the  amendments, 
and  had  suggested  one  which  he  intended  to  bring  forward, 
and  which  he  hoped  Mr.  Astbury  would  take  note  of, 
as  he  imderstood  it  was  still  possible  that  certain  things 
could  be  done.  It  was  that  where  the  invention  in 
respect  of  which  the  application  was  made  was  a  chemical 
invention,  such  typical  examples  and  specimens  as  might 
be  prescribed  were  to  be  required  by  the  Comptroller, 
and  there  it  was  proposed  to  put  in  "  for  the  purpose 
of  his  inquiry  "  before  the  words  "  the  acceptance  of  the 
complete  specification."  If  such  words  were  inserted, 
he  thought  it  would  remove  many  objections  which  had 
been  made  to  the  introduction  of  these  samples.  He  was 
pleased  to  find  that  Mr.  Astbury  took  note  as  to  the 
remarks  he  had  felt  called  upon  to  make  as  to  the 
instabilitj?  of  many  chemical  compounds,  the  fact  was 
all  chemists,  scientific  or  practical,  were  singularly 
ignorant  of  the  stability  of  many  chemical  substances. 
Take  the  case  of  Nicholson's  Blue.  That  substance,  and 
it  was  one  of  the  most  unchangeable  substances  when 
used  as  a  dye,  as  it  would  stand  exposure  to  hght,  heat, 
and  all  sorts  of  actions  for  >ears,  but  the  sodium  salt 
itself,  when  kept,  if  it  was  not  absolutely  dry,  was  affected 


by  something  which  he  believed  to  be  some  low  form  of 
life,  decompo.-:ed  and  smelt  abominably,  and  after  a  short 
time  its  colour  disappeared.  Nobody  Would  suspect  that 
such  a  thing  was  possible.  Another  case  occurred  to 
Prof.  Tilden,  who  kept  a  bottle  containing  isoprene, 
which  one  would  imagine  to  be  very  unchangeable. 
This  he  had  found  changed  into  india-rubber.  He 
endeavoured  for  months,  and  he  believed  for  years,  to 
try  and  find  out  the  way  to  produce  this  change  volun- 
tarily, but  did  not  succeed.  This  went  to  support 
Mr.  Salamon's  suggestion,  that  if  samples  were  to  be 
deposited,  they  should  not  be  kept,  but  should  be  destroyed 
or  got  rid  of,  but,  before  that  was  done,  there  should 
be  a  registered  analysis  for  identification.  As  to  the 
possibility  of  patents  being  used  in  such  a  way  as  to  act 
as  deterrents  to  manufacturers  in  this  country  through 
the  non -granting  of  licences,  he  must  agree  with  those 
who  considered  that  that  was  a  blot  on  our  present  system, 
which  required  alteration,  and  he  was  pleased  to  hear 
that  ^Ir.  Astbury  approved  of  what  he  had  said  on  that 
point.  He  knew  there  were  numbers  of  cases  in  which 
serious  injury  might  accrue  to  this  country.  There  was 
one  which  at  present  was  not  occurring,  but  was  on  the 
point  of  it,  and  that  related  to  all  the  industries 
making  use  of  indigo.  Artificial  indigo,  produced  not 
by  the  plant,  but  by  chemical  means,  was  rapidly  dis- 
placing natural  indigo,  but  it  was  entirely  made  outside 
the  realm,  and  in  a  very  short  time  we  should  be  placed 
in  a  position  of  being  absolutely  at  the  mercy  of  manu- 
facturers of  indigo,  who  would  not  be  British  subjects,, 
and  who  would  not  be  amenable  to  the  laws  of  this  country. 
There  was,  therefore,  a  very  sound  reason  indeed  for 
introducing  the  clause  as  to  compulsory  working.  They 
all  felt  that  Mr.  Lloyd  George  had  been  working  hard 
for  what  he  believed  to  be  the  true  interests  of  the  country,, 
and  after  what  they  had  heard  from  J.Ir.  Astbury  they 
must  feel  that  he  was  surrounded  by  men  who  were 
equally  concerned  for  the  good  of  the  country,  and  men 
whose  knowledge  and  experience  of  law  and  other  matters 
were  such  as  to  make  it  quite  clear  they  were  perfectly 
safe  in  their  hands.  They  only  asked  that  attention 
should  be  paid  to  certain  points  on  which  they  con- 
sidered the  Bill  was  weak.  They  knew  that  the  legislators 
would  receive  with  pleasure  any  information  they  could 
give,  and  they  would  be  all  happy  to  place  at  the'  service 
of  the  Committee  any  technical  information  on  matters 
on  which  legislators  were  naturally  not  such  good  judiTes 
as  those  engaged  in  industry. 
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Meeting  held  at  Armstrong  College  on  Thursday,  March  21, 
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THE  CARBONISATION  OF  DURHAM  COKING 
COAL  AND  THE  DISTRIBUTION  OF  NITROGEN 
AND  SULPHUR. 

BVr    ANDREW   SHORT,    B.SC. 

The  carbonisation  of  coal  by  destructive  distillation 
has  been  the  subject  of  many  investigations,  both  in  the 
laboratory  and  on  a  large  .scale.  The  following  notes 
refer  particularly  to  the  carbonisation  of  Durham  coal 
coked  in  patent  coke-ovens. 

In  coke  works  the  m.ethods  are  somewhat  similar  to 
those  adopted  in  gas-works,  the  chief  difference  beinc  a 
question  of  the  ultimate  product.  In  a  patent  coke- 
oven  the  quantity  of  coal  dealt  with  in  a  charge  is  much 
greater,  and  the  time  required  for  carbonisation  is  much 
longer,  than  in  gas  works  practice.     Hence  the  conditions 
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required  and  the  products  of  distillation  ditTer  somewhat 
in  the  two  cases.  Th»>  temperature  of  carbonisation  is 
probably  higher  iu  coke-ovens  than  in  most  gas  works. 
aJso  it  is  not  so  easy  to  prevent  the  admission  of  air  into 
•  coke-oven  as  with  a  gas  retort. 

The  investigations  here  described  were  carried  out  on  a 
battery  of  patent  coke-ovens  of  the  Otto-Hilgenstnck 
ty>^.  the  plant  belonging  to  the  Pricstmau  Collieries.  Ltd., 
at  Blavdon-ou-Tj-ne.  Th.e  ovens  are  rectangular  chambers 
some  3.*^  ft.  long."  6  ft.  0  ins.  hiuh,  aud  20  to  'i-i  ins.  wide. 
Thev  are  tired  by  gas.  which  is  burnt  in  large  Bunsen 
burners,  arranged  underneath  vertical  dues.  The  charge 
of  coal  is  about  0  tons  15  cwt.  The  gases  are  led  off  by 
an  ascension  pipe  into  a  gas-main,  and,  bj'  means  of 
exhausters,  are  drawn  through  air-  and  water-coolers, 
and  then  forced  through  scrubbers  as  is  usual  in  gas- 
works. The  eas  is  then  returned  to  the  ovens,  where  -t 
is  burnt  in  the  flues  for  the  purpose  of  carrying  on  the 
distillation  of  the  coal. 

Table  L 
Jnalysis  of  gfis  at  virioti'^  prriod-^  of  carbonisation. 
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AvEKAOB  Analysis  of  Gas. 

Per  cent. 

Carbon  dioxide =  1-8 

Unsaturated  hydrocarbons =  3-8 

Oxygen    =  0-6 

Carlwn  monoxide =  5-0 

Hydrogen =  51-5 

Methane  =  28-4 

Nitrogen =  8-9 
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The  figures  illustrated  by  Table  L  and  Charts  A  and  B 
are  the  results  of  experiments  made  with  a  \-iew  to  showing 
some  changes  taking  place  during  the  distillation  of  coal 
in  such  ovens.  Taking  Table  I.,  which  gives  the  analyses 
of  gas,  it  will  bo  seen  that  at  the  commencement  of  dis- 
tillation, when  the  temperature  of  the  charge  is  low, 
the  gas  given  off  is  rich  in  illuminants,  and  relatively 
poor  in  hydrogen.  As  coking  proceeds  the  oven  becomes 
hotter,  and  the  gases  suffer  by  reason  of  the  increase  in 
temperature,  and  alter  gradually  in  composition.  The 
percentage  of  hydrogen  increases  steadily,  and  methane 
and  olefincs  decrease  in  proportion.  The  tests  were 
taken  at  intervals  of  five  hours,  the  gas  being  drawn  off 
from  the  ascension  pipe,  at  a  point  some  2  ft.  6  ins.  from 
the  base.  The  analysis  of  gas  at  the  26th  hour  is  some- 
what interesting,  as  it  shows  a  decrease  in  the  percentage 
of  hydrogen.,  and  a  corresponding  increase  in  carbon 
monoxide  and  nitrogen.  This  is  explained  by  the  fact 
that  the  ovens  are  never  absolutely  air-tight,  so  that 
when  the  volume  of  gas  given  off  decreases,  as  it  does 
towards  the  end  of  the  coking  period,  there  is  a  slight 
suction  exerted  on  the  oven  by  the  exhausters  which 
draw  off  the  gas.  The  result  is  that  a  little  air  has 
been  drawn  in  and  has  evidently  burnt  up  part  of  the 
hydrogen  and  the  carbon.  Thus  there  is  an  increase  in 
the  proportion  of  carbon  monoxide  and  a  considerable 
percentage  of  nitrogen  has  been  introduced.  In  order 
to  find  the  effect  of  relieving  this  suction,  the  same  oven 
was  afterwards  shut  off  from  the  gas  main,  and  the 
ascension  pipe  cap  removed,  so  that  the  gas  found  its 
way  naturally  into  the  air,  without  any  suction  being 
exerted  on  the  oven.  A  sample  of  the  gas  was  drawn  off, 
and  the  analysis  is  shown  in  the  table.  The  hydrogen 
shows  a  great  increase  and  the  proportions  of  carbon 
monoxide  and  nitrogen  arc  considerably  diminished. 

The  evolution  of  ammonia  is  shown  on  Chart  B,  and 
also  the  temperature  of  the  gases  leaving  the  oven.  The 
changes  shown  on  this  cliart  are  such  as  might  be  expected 
after  studying  the  changes  recorded  in  Table  I.  A 
certain  volume  of  gas  was  aspirated  through  sulphuric 
acid,  to  absorb  the  ammonia,  and  measured.  The  solution, 
after  being  made  alkaline  with  sodium  hydroxide,  was 
distilled  off  into  standard  sulphuric  acid  and  the  amount 
of  ammonia  determined  by  titration  with  sodium 
hydroxide.  By  correcting  the  volume  of  gas  for  tempera- 
ture and  pressure  the  ammonia  content  was  determined 
in  grms.  per  cubic  metre.  The  tests  were  taken  every 
two  hours  over  the  whole  coking  period. 

It  will  be  seen  that,  as  coking  proceeds,  the  ammonia 
gradually  falls  \mtil  towards  the  end  of  the  period  it  is 
j)ractical]y  nil.  The  temperature,  on  the  other  hand, 
rises  considerably  towards   the  <'nd. 

It  is  a  well-known  fact  that  ammonia  decomposes  on 
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heating,  and  this  has  been  illustrated  by  Lunge,  who 
shows  that  when  ammonia  is  passed  through  a  tube 
heated  to  C00°  C.  filled  with  broken  porcelain,  34'14  per 
cent,  is  decomposed  with  a  slow  current  of  ammonia, 
and  21-36  per  cent,  with  a  rapid  current,  while  at  780°  C. 
the  decomposition  is  complete.  Thus  it  is  important 
that  the  tempei'ature  in  the  top  of  the  oven  should  be  kept 
down  as  far  as  practicable,  and  that  the  gases  should 
be  led  off  as  quickly  as  possible. 

In  order  to  see  whether  a  mixture  of  a  large  excess  of 
coal  gas  together  with  a  relatively  small  quantity  of 
ammonia  exercised  any  protecting  influence  on  the 
ammonia,  I  tried  the  following  experiment ; — A  sample 
of  gas,  taken  from  the  main,  immediately  before  entering 
the  scrubbers,  was  drawn  through  a  tube  of  Jena  glass 
2  ft.  long,  filled  with  broken  pieces  of  firebrick.  The  tube 
was  heated  to  .i  full  red  heat  in  an  ordinary  Erlenmcyer 
furnace,  and  the  gas  was  drawn,  in  a  moderate  stream, 
through  the  red-hot  tube,  with  the  following  result : — 


Ammoaia  in  gas  before  entering  tube 
Ammonia  in  gas  after  leaving  tube    . . 


Ammonia  decomposed 


grms.  per  cb.  m. 
=     5-26 
=     3-77 


Hydro- 

Hydro- 

cyanic 

Gas 

Ascen- 

Ammonia 

cyanic 

acid 

Date. 

sion  pipe 

in 

acid  in 

per  100 

temp. 

liquor. 

liquor. 

parts  of 
ammonia. 

grms.  per 

grms.  per 

1906. 

in. 

°F. 

100  c.c. 

100  c.c. 

Sept.  21   .. 

1-20 

1069 

1-26 

0-025 

1-98 

!.     26   .. 

1-20 

1086 

1-41 

0-028 

1-99 

Oct.      3   .. 

1-23 

1086 

1-26 

0-029 

2-30 

„     16   .. 

1-27 

1121 

1-34 

0-035 

2-61 

„     23   .. 

1-28 

1170 

1-48 

0-032 

2-17 

Nov.   1.5   . . 

1-27 

1165 

1-60 

0-038 

2-37 

Dec.      6   .. 

1-27 

1150 

1-59 

0-043 

2-70 

.    ,.     20  .. 

1-27 

1150 

1-50 

0-041 

2-70 

1907. 

Jan.    18  .. 

1-26 

1200 

1-46 

0-036 

2-46 

„     22   .. 

1-27 

1210 

1-63 

0-043 

2-64 

Feb.      6   .. 

1-27 

1200 

1-56 

0-038 

2-43 

„     19   .. 

1-25 

1130 

1-51 

0-032 

2-12 

„      26    .. 

1-27 

1176 

1-69 

0-041 

2-43 

0-035 


Thus  the  ammonia  suffered  decomposition  to  the  extent 
of  28  3  per  cent. 

The  decomposition  of  ammonia  in  the  oven  probably 
takes  place  in  two  ways,  viz.,  dissociation  into  nitrogen 
and  hydrogen,  and.  by  contact  with  the  red-hot  coke, 
cvanide  of  ammonia  is  produced,  and  free  hydrogen 
evolved.  •2NH3  +  C  =  NH4CN  +  Ho.  Thus  we  might  expect 
with  a  higher  temperature  of  carbonisation  an  increase 
in  cyanogen. 

Table  II. 

Variation    of    ci/anogen    in    liquor    with    increased 
temperature. 


Table  II.  shows  the  variation  in  cyanides  contained 
in  the  ammoniacal  liquor  with  increasing  gas  pressure 
on  the  burners  and  therefore  increased  temperature  in 
the  oven  flues.  The  table  gives  the  gas  pressure,  the 
temperature  of  gas  in  the  ascension  pipes,  the  percentages 
of  ammonia  and  cyanogen  as  cyanides  in  the  liquor. 
As  the  strength  of  the  liquor  varies  from  day  to  day,  the 
relative  proportion  of  cyanide  to  ammonia  has  been 
calculated.  It  will  be  seen  that  as  the  pressure  of  gas 
is  increased  the  temperature  of  the  gases  leaving  the  oven 
also  rises,  and  an  increase  in  the  amount  of  cyanogen 
follows.  The  discrepancies  in  the  tabic  can  be  explained 
by  the  fact  that  the  tests  were  taken  only  at  intervals. 
The  general  trend  is,  however,  shown  fairly  clearly  to  be 
an  increase  of  cyanogen  with  increased  temperature, 
the  cyanide  resulting  from  the  decomposition  of  ammonia. 

A  comparison  of  the  conditions  existing  in  the  various 


forms  of  retort  used  for  the  distillation  of  coal  affords 
an  interesting  study.  In  the  horizontal  gas  retort  we 
have  a  comparatively  small  ^3  shaped  retort  heated 
all  round  b}'  the  flue-gases.  The  coal  is  charged  into  this 
red-hot  retort,  and  lies  in  a  more  or  less  thin  layer  on  the 
bottom,  leaving  a  considerable  space  above  it.  The 
retort  is  cooled  somewhat  by  the  coal.  As  distillation 
proceeds,  the  temperature  of  the  retort  increases,  and  the 
gases  coming  off  come  in  contact  with  the  hot  sides  and 
top  of  the  retort.  That  decomposition  takes  place  is 
seen  from  the  thick  deposits  of  carbon  on  the  roof  of  the 
retort,  this  carbon  being  to  a  large  extent  the  product 
of  decomposition  of  hydrocarbons  in  the  gas.  Towards 
the  end  of  the  distillation  the  charge  becomes  very  hot 
and  more  decomposition  takes  place,  resulting  in  the 
production,  during  the  later  stages,  of  a  gas  low  in  hydro- 
carbons and  rich  in  hydrogen,  the  hydrogen  being  a 
result  of  the  decomposition  of  the  hydrocarbons.  The 
ammonia  yield  also  suffers,  especially  when  the  tempera- 
ture of  distillation  !s  high,  as  is  the  case  in  most  modern 
gas-works,  and  the  quahty  of  the  tar  also  deteriorates. 
On  the  other  hand  the  charge  is  worked  off  more  quickly 
than  in  a  coke-oven.  This  decomiDosition  has  been  fully 
realised  and  attempts  have  been  made  to  overcome  the 
difficulty  by  adopting  different  methods  of  carbonisation. 
One,  and  perhaps  the  most  successful  from  a  chemical 
point  of  view,  is  the  vertical  gas  retort,  forms  of  which 
are  being  worked  both  in  this  country  and  on  the  Continent. 
This  type  of  retort  consists  of  an  upright  cylinder  into 
which  the  coal  is  charged  from  the  top.  The  charge 
practically  fills  the  retort,  which  is  heated  fi'om  the  outside, 
the  heat  gradually  penetrating  to  the  centre.  The  gas 
evidently  takes  its  course  up  thi'ough  the  comparatively 
cool  core  to  the  top  of  the  retort,  where  it  immediately 
enters  the  ascension  pipe  at  a  low  temperature,  and  is 
dra%vn  off  without  further  contact  with  the  highly-heated 
sides  of  the  retort,  and  so  is  not  Uable  to  undergo  further 
decomposition.  Bueb,  in  a  description  of  the  vertical 
gas  retorts  of  the  Dessau  type,  gives  the  average  yield  of 
ammonia  from  vertical  retorts  as  3-1 1  kilos,  per  ton  of  coal 
and  from  ordinary  retorts,  2-.32  kilos.,  an  increase  of  34  per 
cent,  in  ammonia  yield.  He  also  states  that  the  quality  of 
the  tar  is  greatly  improved,  as  it  contains  a  much  larger 
proportion  of  benzene  and  its  homologues,  is  thinner,  and 
practically  free  from  .suspended  carbon.  Besides,  the 
coke  produced  in  the  vertical  retort  is  harder  than  that 
from  horizontal  retorts. 

In  the  horizontal  coke-oven  there  is  a  large  rectangular 
chamber  some  33  ft.  long  by  6  ft.  6  ins.  high  and  2  ft.  wide 
which  is  almost  completely  filled  with  coal,  leaving  only 
a  relatively  small  space  at  the  top  for  the  exit  of  the  gases. 
Coking  proceeds  from  the  sides  inwards,  and  the  heat 
gradually  penetrates  to  the  core.  This  oven  would  seem 
to  combine  some  of  the  features  of  both  the  vertical  and 
horizontal  gas  retorts.  For  instance,  the  centre  of  the 
charge  remains  at  a  comparatively  low  temperature  for 
the  greater  part  of  the  coking  period,  rising  at  the  centre 
only  towards  the  end  of  the  distillation.  The  temperature 
of  the  flues  is  at  least  2000°  F..  whilst  that  of  the  gases 
leaving  the  oven  is  only  1000°— 1200°  F.  It  is  thus 
reasonable  to  suppose  that  a  proportion  of  the  gas  rises 
through  the  cooler  centre  core,  as  is  contended  to  be  the 
case  in  the  vertical  retort,  especially  as  the  coke  in  the 
centre,  near  the  top  of  tho  charge,  is  frequentlj'  a  little 
honeycombed,  whilst  that  on  the  outside  is  always  hard 
and  dense.  The  gas  must,  however,  as  in  the  horizontal 
retort,  pass  under  the  hot  top  of  the  oven  on  its  waj'  to 
the  ascension  pipe,  and  if  this  surface  is  highly  heated, 
decomposition  will  take  place.  The  volume  of  the  space 
above  the  coal  is,  however:  much  smaller  compared  with 
the  bulk  of  tho  charge  than  in  the  horizontal  retort.  In 
any  case  the  yield  of  ammonia  is  very  similar  to  that  from 
a  horizontal  gas  retort,  and  the  tar  is  moderately  low  in 
free  carbon,  when  compared  to  that  from  gas  works, 
working  at  high  temperatures.  A  vertical  coke  oven, 
with  recovery  of  bye-products,  has  recently  been  patented 
by  A.  0.  Jones,  and  it  will  be  interesting  to  see,  when 
this  oven  is  in  u.se,  whether  the  improvements  obtained 
by  Bueb  and  others  with  the  vertical  gas-retort,  are 
repeated  with  a  vertical  coke-oven,  which  is  similar  in 
principle. 
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Distribution  of  nitrogen. — Figures  showing  the  dis- 
tribution of  nitroiri-n  have  been  published  by  various 
authors,  among  whom  are  Foster.  Kniiblauoli.  and, 
recently,  McLetxi.*  Foster's  rigures  rehite  to  English 
coal.  Kuublauch's  to  German,  and  McLeod's  to  Scottish 
coals. 

Some  of  the  data  .ire  tabulated  below  : — 


Kitroeen. 

Foster. 

£nublauch. 

McLeod. 

As  ammonia 

A»  cyanojten 

In  the  coke    

In  the  tar  

In  the  gas  

1    per  cent. 
.    1         14-50 
.     '         1-56 
.    '         48-68 

■     '-       35-26 

per  cent. 

12  to  14 

2-0 

50-0 

30-0 

per  cent. 

17-1 

1-2 

58-3 

(        3-9 

^      19-5 

The  figures  given  below  were  obtained  from  the  results 
of  actual  working  on  the  large  scale  in  coke  oven  practice, 
and  most  of  them  over  p.  considerable  period,  the  object 
being  to  obtain  results  over  an  extended  period  rather 
than  from  isolated  tests  or  laboratory  distillations. 
The  following  method  was  adopted  : — The  average  per- 
centages of  liitrogen  were  determined  in  the  coal,  coke, 
and  tar.  in  the  ammoniacal  liquor,  and  in  the  end  gas 
after  leaving  the  scrubbers,  together  with  the  fields  of 
these  various  products.  The  total  quantity  of  coal 
carbonised  during  six  months  was  calculated  back  to  dry 
coal,  the  average  moisture  in  it  being  known.  The 
quantity  of  coke  made  was  similarly  calculated  to  dry  coke. 
The  moisture  was  determined  in  each  by  daily  tests. 
To  the  coke  figure  was  added  the  coke  breeze  and  ballast, 
al<io  calculated  to  the  dry  material.  This  figure  for  "  total 
coke  "  worked  out  at  7G-44  per  cent,  on  the  dry  coal. 
The  yield  of  tar  on  dry  coal  was  4-00  per  cent.  The 
total  quantity  of  ammonium  sulphate  made,  each  lot  of 
which  was  analysed,  was  calculated  back  to  ammonia. 
To  this  figure  was  added  the  ammonia  in  the  spent  liquor 
from  the  stills,  and  thus  a  figure  wa«  found  for  total 
ammonia  in  the  gas-liquor,  and  calculated  back  to  per- 
centage jield  of  ammonia  on  the  dry  coal.  This  figure 
worked  out  to  0-288  per  cent.  From  the  analysis  of  the 
ammoniacal  liquor  fsee  Tables  ITI.  and  IV.)  we  get  the 
distribution  c<f  nitrogen  in  it  as  ammonia,  cyanide,  and 
Bulphocyanide  ?any  nitrogenous  organic  bodies  contained 
in  the  liquor  were  neglected).  Ha\-ing  these  proportions, 
and  knowing  the  percentage  of  the  nitrogen  in  the  coal 
which  is  actually  obtained  from  the  liquor  as  ammonia, 
we  fan  get  the  relative  proportions  of  the  nitrogen  yielded 
as  cyanide  and  sulphocyanide  in  the  liquor.  The  analysis 
of  the  liquor  must  be  f»erformed  on  the  fresh  sample, 
rinre.  on  keeping  the  liquor  for  a  time,  the  cyanide 
disappears,  probably  reacting  with  ammonium  polysulphide 
produced,  on  standing,  from  the  ammonium  sulphide,  to 
form  ammonium  sulphocyanide.  For  example,  a  fresh 
■ample  of  liquor  gave  0-042  per  cent,  of  hydrocyanic  acid. 
After  seven  days  the  percentage  had  dropped  to  0-027, 
and  after  21  days  to  O-^X^  y*r  cent. 

Table  IIL 
Analysis  of  ammoniaral  liquor. 

grms.  per  100  c.c. 

Ammonia — Free  =     1-41 

„  Fixed =     0-11 

ToUl    =     1-52 

Bolpbtir.              ToUl    =  0-262 

„           as  valpharett^d  hydrogen  =  0-237 

.-u  «iiir,hf.fv«nlde«    =  0-013 

;  hate  and  sal- 

=  0-008 

;  -    ■  .-,:.^\':    =  0004 

iht\i(jtt  dic>xi(J<;   s  1-49 

tytxAAf* — 

K>rTfy vaniil<-«    s=  nil. 

"      •     =  0-036 

^   Ht5)     =  001 19 

<  .     :   ■                        ;   rt,  HCI) =  0-153 


Tablk  IV. 

Distribution  of  nitrogen  in  liquor. 

per  cent. 

Nitrogen  as  ammonia =     98-31 

„        „    cyanides =       1-47 

Sulphocyanides =       0-22 

Distribution  of  .lulphur  in  liquor. 

Sulphur  as  sulphuretted  hydrogen  =  90-46 

„       „     sulphocyanides =  4-96 

,,       „    sulphite  and  thiosulphate  =  3-05 

„       „    sulphate =  1-53 

There  now  remains  the  nitrogen  in  the  gas.  The 
cyanogen  is  only  partially  extracted  by  the  scrubbers  ; 
that  portion  remaining  in  the  gas  was  estimated  by  the 
Prussian  blue  method,  the  small  quantity  of  residual 
ammonia  in  the  gas  being  estimated  in  the  usual  way. 
Assuming  that  a  ton  of  coals  yields  10,000  cb.  ft.  of  gas, 
the  percentage  of  the  nitrogen  of  the  coal  which  remains 
in  the  end  gas  as  cyanogen  and  ammonia  can  be  calculated. 
The  figure.  10,000  cb.  ft.,  for  the  yield  of  gas  is 
assumed  since  in  coke  works  the  gas  is  not  measured 
as  it  is  in  gas  works.  Table  V.  gives  the  various  figures 
for  the  nitrogen  distribution.  The  difference  fisruro 
is  taken  as  free  nitrogen  in  the  gas.  This  it  is  impossible 
to  verify  as  under  the  best  working  conditions  some 
air  is  liable  to  be  drawn  into  the  oven. 

Table  V. 

Nitrogen  distribution. 

The  dry  coal  contains  1  -57  per  cent,  nitrogen. 


•  TUa  Jonnal,  1907,  p.  187. 


Calc.  to 
dry  coal, 
per  cent, 
nitrogen. 

Total 
nitrogen. 

Total 
nitrogen. 

Nitrogen — 
In  coke   

per  cent. 
0  89 
1-17 

1-52 
ammonia 

0-036 

HCN 

55-54 

grs.  100 

cb.  ft. 

0-013 
sulphur 
as  »SCN 

0-680 
0-047 

0-237 

0-001 

0  0035 

0-0183 

0-0005 

0-5827 

per  cent. 

15-10 
006 
0-226 
1-170 

0-033 

per  cent. 

43-31 

2-98 

Nitrogen  as  ammonia — 
(a)  In  liquor 

(ft)  In  end  gas 

Nitrogen  as  cyanogen — 
Cyanides  in  liquor    . 

Cyanides  in  end  gas. 

Sulphocyanides      in 
liquor 

Nitrogen    in    eas    and 
loss  (difference)    . 

1 15-16 
1-43 

37-12 

— 

1-57 

— 

100-00 

That  the  length  of  time  of  distillation  influences  the 
percentage  of  nitrogen  left  in  the  coke,  has  been  shown 
by  Anderson  and  Roberts,  who  find  that  if  coal  is  quickly 
carbonised,  a  much  larger  proportion  of  nitrogen  is  retained 
in  the  coke  than  is  the  ca.se  with  slow  carbonisation.  In  a 
laboratory  distillation  with  the  coal  used  in  the  above 
investigations,  I  found  that  64-91  per  cent,  of  the  nitrogen 
of  the  coal  remained  in  the  coke,  a  result  considerably 
higher  than  that  obtained  on  the  working  scale.  The 
length  of  time  of  distillation  was,  in  the  laboratory  exi^eri- 
ment,  about  three  hours,  as  against  28 — 29  hours  on 
th*-  large  scale.  The  average  percentage  of  nitrogen 
yielded  as  ammonia  in  the  laboratory  distillations  was 
16-05  per  cent. 

Distribution  of  sulphur. — The  figures  for  the  dis- 
tribution of  sulphur  were  obtained  in  a  manner 
similar  to  those  for  the  nitrogen  distribution.  The 
average  sulphur  contents  of  coal,  coke,  and  tar  were 
determined,  the  percentages  of  Hul[)hur  rcajjpearing  in 
th'-  coke  and  tar  were  obtained  from  these  figures.  The 
analysis  of  the  ammoniacal  li(|uor  (.'ivos  the  ratio  of 
ammonia  to  sulphur  in  it.  The  ammonia  obtained  from  the 
liquor  corresponds  to  a  certain  percentage  on  the  coal.  From 
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the  ratio  of  ammonia  to  sulphur  we  can  calcTilate  back 
the  sulphur  contained  in  the  liquor  to  percentage  on  the 
coal.  Now  knowing  the  sulphur  content  of  the  coal 
we  can  easily  calculate  the  percentage  of  the  sulphur 
which  appears  in  the  liquor.  The  distribution  of  the 
sulphur  in  the  liquor  is  shown  in  Table  IV. 

The  sulphur  in  the  ga.«.  existing  as  sulphuretted 
hydrogen  was  determined,  and  also  the  sulphur  compounds 
other  than  sulphuretted  hj-drogen,  which  are  contained 
in  the  gas.  Assuming  as  before  that  a  ton  of  coal  yields 
10,000  cb.  ft.  of  gas,  the  figures  can  be  calculated  back 
to  percentage  on  the  sulphur  contained  in  the  coal.  The 
distribution  of  sulphur  is  shown  in  Table  VI. 

Table  VI. 

Sulphur  di.ftribution. 
The  dry  coal  contains  0"824  per  cent,  sulphur. 


Calc.  on 

Total 

Total 

dry  coal. 

sulphur. 

sulphur. 

Sulphur — 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

In  coke   

0-782 

0-598 



72-53 

In  tar      

0-30 

0-012 

— 

1-45 

Sulphur  as  sulphuretted 

hydrogen — 

(a)  In  gas 

240-6 
grs.  per 
100  cb.ft. 

0-153 

18-56 

24-00 

(6)  In  liquor 

0-237 

0-045 

5-44 

Sulphur  as  compounds 

other   than    sul- 

phuretted hydro- 

gen— 

(a)  In  gas 

14-92 
grs.  per 
100  cb.  ft. 

0-009 

1-14& 

f    1-72 

(6)  In  liquor 

0-025 

0-004 

0-574    , 

) 

Difference,  loss,  <fec.   . 

— 

0-003 

— 

0-30 

— 

0-824 

— 

100-0 

It  was  necessary  to  make  the  tests  on  the  gas  when  the 
sulphate  plant  was  shut  dowTi,  since  the  waste  gases  from 
the  saturators  are  passed  back  into  the  gas-main  and 
mix  with  the  gas  from  the  o\en=,  being  ultimately  burnt 
in  the  flues.  Since  these  gases  consist  mainly  of  sul- 
phuretted hydrogen  and  carbon  dio.xide,  together  with  a 
small  quantity  of  hydrocyanic  acid,  these  compounds 
would  come  out  abnormally  high  under  ordinary  working 
conditions. 

In  conclusion,  I  have  to  thank  Messrs.  The  Priestman 
Collieries,  Ltd.,  for  their  kind  permission  to  publish 
these  figures,  and  for  affording  me  facilities  for  carrying 
out  the  experiments,  and  also  Mr.  E.  A.  F.  Knott  for  his 
kind  assistance  in  a  great  deal  of  the  analytical  work. 


New  England  Section. 


Meeting  held  at  Boston  on  Friday,   March   1,    1907. 
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THE    DETERMINATION    OF   SMALL  AMOUNTS  OF 

ANTIMONY    BY   THE    BERZELIUS-MARSH 

METHOD. 

BY  CHARLES  ROBERT  SANGER  .\ND  JAMES  ANDREW  GIBSON. 

The  Berzelius-Marsh  method  has  been  successfully 
applied  to  the  ciuantitative  determination  of  arsenic. 
On  the  one  hand,  the  process  which  depends  upon  the 
weighing  of  the   "  mirror,"  first  suggested  by  Berzelius 


himself (1),  has  been  carefully  worked  out  by  Gautier(2), 
Chittenden  and  Donaldson(3).  and  several  others,  and  is 
applicable  to  cases  in  which  the  amount  of  arsenic  is  too 
small  for  precipitation  as  sulphide  or  in  which  the 
separation  of  the  latter  would  be  inconvenient.  On 
the  other  hand,  for  rases  in  which  the  mirror  of  arsenic 
is  too  small  for  weighing,  or  in  the  rapid  estimation  of 
very  small  amounts,  methods  similar  to  that  which  was 
first  described  by  one  of  us(*)  have  found  wide  application. 
The  extension  of  the  gravimetric  Berzelius-Marsh 
method  to  the  determination  of  antimony  is  impossible 
for  the  reason  that,  under  ordinary  circumstances,  a  large 
part  of  the  antimony  is  deposited  on  the  zinc  in  the 
reduction  flask  and  does  not  leave  the  solution  as  the 
hydride.  In  attempting  to  apply  the  method  of  Sanger(*) 
to  the  determination  of  small  amounts  of  antimony,  we 
were  met  not  only  by  this  difficulty,  but  also  by  the  well- 
laiown  irregularity  in  the  deposition  of  the  antimony 
in  the  heated  tube,  the  temperature  at  which  the  antimony 
hydride  is  decomposed  being  so  low  that  much  of  the 
!  deposit  is  formed  in  the  -n-ide  part  of  the  tube  ;  hence 
a  series  of  standard  mirrors  under  these  conditions  is 
impjossible.  We  have  found,  however,  that  both  of  these 
obstacles  are  surmountable,  and  that  small  amounts  of 
antimony  in  solution  can  be  reduced  with  practical 
completeness  to  the  hydride,  which,  when  suitably  heated, 
deposits  the  antimony  in  such  a  form  as  to  admit  of 
estimation  with  reasonable  accuracy  bj'  comparison  with 
standard  mirrors.  In  arriving  at  this  result  two  studies 
were  made  :  first,  as  to  the  influence  of  the  concentration 
of  the  antimony  ions  on  the  deposition  of  the  antimony 
upon  the  zinc  ;  second,  as  to  the  influence  of  the  tempera- 
ture and  cross-section  of  the  heated  tube  on  the  formation 
of  the  mirror. 

I.   The   evolution  of  antimony  hydride   in  the   reduction 
Hash. — A    solution    of   pure   recrystallised    tartar    emetic 
was  prepared  of  such  a  strength  that  10  grms.  contained 
0-0096  grm.  of  antimony  (average  of  five  determinations 
of  the  antimonj'  as  pentasulphide,  also  confirmed  by  the 
volumetric  method  given  below).     A  definite  amoimt  of 
this  soUition  was  introduced   in  small    portions   into  the 
reduction  flask  (see  Fig.  2),  which  contained  0-5  grm.  of 
zinc  and  20  c.c.  of  dilute  sulphuric  acid  (1  to  12).     The 
evolved  hydride  was  carried  through  a  hot  tube   by  a 
current  of  hydrogen  according  to   the  method  described 
below,  except  that  the  tube  was  heated,  as  in  the  deter- 
mination   of    arsenic,    at    its    wide    portion.     After    the 
deposition    of    the    antimony    in    the    heated    tube    had 
evidently  reached  its  maximum,  we  determined  the  amount 
of  the  deposit,  as  well  as  the  amount  precipitated  on  the 
zinc   and  the  residue   still  in   solution.     The   volume   of 
liquid  in  the  reduction  flask  was  approximately  the  same 
in  all  cases.     To  find  the  amount  of  antimony  deposited 
in  the  heated  tube,  the  portion  of  the  tube  containing 
the  deposit  was  weighed,  the  mirror  dissolved  in  hydro- 
chloric acid  and  potassium  chlorate,  and  the  tube,  after 
washing  with  alcohol  and  ether,  reweicrhed.     The  metallic 
antimony  and  zinc  left  in  the  reduction  flask  were  filtered, 
washed,  and  dissolved  in  hydrochloric  acid  with  the  aid 
of  a  small  amount  of  potassium  chlorate.     The  antimony 
in  this  solution  was  determined  by  the  iodometric  method 
of    Gooch    and    Gruener(*).     The     solution,     free    from 
chlorine,  was  reduced  by  boiling  with  potassium  iodide  in 
excess    of    sulphuric    and    tartaric    acids.     Any    residual 
iodine  was  bleached  by  careful  addition  of  approximately 
hundredth-normal    sulphurous    acid,    and    the    solution, 
neutralised    with    sodium    hj'droxide.    was    titrated    with 
iodine    after    addition    of    sodium  bicarbonate.     In  the 
filtrate  from  the  metallic  antimony  and  zinc,  the  imreduced 
antimony  in  solution   was  determined  also   by  titration 
with  iodine.     Four  series  of  determinations  were   made, 
using    weighed    amounts    of    the    tartar  emetic  solution, 
equivalent    respectively    to    about     150.     100.     50,     and 
!0   mgrms.    of  antimony.     The   results   are   given   in   the 
following  table.     The  anah'ses  under  columns  C  and   D 
were  made,  in    series  A  and  B,   with  an  approximately 
decincrmal    solution     of    iodine,     standardised,     through 
sodium  thiosulphate  and  potassium   bichromate,   against 
pure  iron.      In  series  C  and  D  an   approximately  centi- 
normal  solution  of  iodine  was  used,  standardised  against 
a   determinate   solution   of  thiosulphate   made   from   the- 
decinormal. 
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Tablx  I. 


No. 


A. 


Antimony 
taken. 


B. 

Antimony 
dep.  in 
tube. 


C. 

Antimony 

ppd.  on 

lino. 


Antimony 

not 
reduced. 


£. 


Ratio 
c/b. 


mgrms. 


Series  A. 


147-8 
15«-1 
149-S 
152-0 
151-0 
152-9 


0-6 
13-8 
19-2 
19-6 
12-9 
16-9 


106-8 
117-7 
105-0 
90-0 
136-7 
100-1 


14-3 
7-6 
9-6 
26-9 
12-3 
19-7 


Avenge  of  Series  A   

Series  B. 


101-5 
100-9 
100-9 
100-7 
100-3 
lCO-5 


17-3 
21-6 
20-0 
12-8 
13-5 
15-7 


71-9 
lost 
65-3 
73-5 
lost 
64-4 


7-1 
lost 

5-5 
11-2 

4-7 

7-4 


Average  of  Series  B   

Series  C. 


11-1 
.S-5 
5-5 
4-6 

10-6 
5-9 


4-2 


3-3 
5-7 


4-1 

4-3 


49-7  13-3 

14-9 
11-7 
lost 
16-9 


28-3 
22-7 
27-4 
24-0 
21-8 


3-6 

2-1 

3-6 

1-5 

6-3 

2-3 

2-9 



3-9 

1-3 

Average  of  Series  C    

Series  D. 


7-8 
8-7 
4-9 
5-7 
8-7 
7-8 


Average  of  Series  D. 


1 

9-4 

2 

10* 

3 

9-5 

4 

9-5 

5 

96 

6 

9-6 

1-8 
1-0 
2-2 
2*0 
1-4 
2-0 


1-4 

0-2 

1-9 

0-1 

4-7 

0-4 

27 

0-3 

3-2 

0-2 

3-3 

0-3 

0-3 


A  study  of  the  above  table  will  show  that  there  is 
apparently  a  considerable  amount  of  unreduced  antimony 
in  (K)lution  and  that  all  the  antimony  taken  is  not 
accounted  for.  except  in  series  D,  in  which  it  is  le.ss  than 
the  amount  apparently  found.  Though  the  impurities  in 
the  zmc  were  probably  too  shght  to  influence  the  reaction 
in  any  way,  yet  the  amount  of  zinc,  which  was  purposely 
■mail  in  order  to  avoid  the  introduction  of  large  quantities 
into  the  solutions  to  be  titrated,  was  perhap.s  insufiBcicnt 
for  reduction.  It  is  not  unfair  to  suppo.se  that  a  more 
complete  reduction  would  have  given  the  same  ratios 
between  the  precipitated  antimony  and  that  evolved  as 
hydride.  As  to  the  inequality  between  the  amounts  of 
antimony  takf-n  and  found,  we  think  that  this  may  be 
explained  by  the  errors  in  the  titration  of  such  small 
amounts. 

In  spite  of  these  criticisms  of  the  above  results,  it  seems 

to    t;=    th;it    the   study  fwints    to    the    conclu.sion    that 

all   of   a   small   amount   of  antimony,    when 

into  the  Marih  apfmratus,  can  be  converted 

ndr:  and  roliected  as  a  met'dlic  mirror.     This 

11  reachwl  by  a  conHideration  of  the  averages, 

:  '  rie«,  of  the  ratios  of  antimony  precipitated  on 

the  zinc   to  that  def»o^ited  in   the  heated   tube.     These 

ratios  vary  from  7-7  in  series  A  to  0-.3  in  series  D,  and  the 

rat^  of  protrreaeion  is  not  th«-  result  of  chance.     Plotting 

these  resaltii.  we  have  the  following  cur\'e,  in  which    the 

ordinate"!   arr-   the   amount   of  antimony   taken   and   the 

iK-  !-<«  tf,.-  r-itif**  of  antimony  precipitated   on  the  zinc 

'-.   'J.  if  rl-  [)')-it*-d  in  the  h'-atefi  tulKr. 


150 

/ 

/ 

/ 

r 

y 

/ 

100 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

50 

/ 

/ 

/ 

/ 

/ 

10 

/ 

1.8 


4.3 
FXQ.   1. 


7.7 


From  inspection  of  this  curve,  it  seems  reasonable  to 
suppose  that  amounts  of  antimony  under  a  milligram 
when  introduced  into  the  reduction  flask  would  be  prac- 
tically converted  to  hydride,  and  we  have  proceeded  on 
this  assumption  in  the  development  of  the  method  which 
follows,  since  in  that  method  the  amount  of  antimony 
usually  taken  for  a  determination  in  no  case  exceeds 
one-tenth  of  a  miUigram  and  is  usup.lly  considerably  under 
that  amount. 

With  the  exception  of  an  abstract  of  a  paper  by 
Rieckherf^),  we  have  foimd  no  previous  study  of  the  ratio 
of  antimony  deposited  on  the  zinc  to  that  evolved  as 
hydride.  In  this  abstract  the  ratio  is  said  to  be  between 
92  to  8  and  96  to  4,  i.e.,  from  II -5  to  24.  but  the  data 
for  this  conclusion  are  not  given.  As  the  original  pai>er 
of  Rieckher  is  not  accessible  to  us,  we  can  only  assume 
that  the  concentration  of  the  antimony  ions  must  have 
been  much  greater  than  in  our  experiments. 

II.  The,  temperature  and  cross-section  of  the  deposition 
tube. — 

The  preparation  of  pure,  gaseous  antimony  hydride 
has  been  accomplished  in  recent  years  by  Stock  and 
Doht(')  and  by  Stock  and  Guttmann(8).  The  pure 
gas  has  been  shown  by  these  authors  to  have  in  many 
respects  quite  different  ])roperties  from  those  of  the 
various  mixtures  of  h3'drogen  and  hydride  of  antimony 
which  have  been  in  the  hands  of  so  many  investigators. 
As  to  the  property  which  concerns  us  in  this  investigation, 
the  decomposition  of  the  liydride  by  heat,  Stock  and 
Guttmann  have  shown  that  the  pure  gas  decomposes 
slowly  at  ordinary  temy)erature,  but  very  readily  in  the 
presence  of  catalytic  agents,  notably  antimony  itself.  In 
the  case,  however,  of  the  mixture  of  hydrogen  and  anti- 
mony hydride  which  comes  from  a  Marsh  apparatus 
containing  minimal  amounts  of  antimony,  the  concentra- 
tion of  the  hydrogen  is  very  great  compared  with  that  of 
the  hydride,  and  the  decomposition  would  not  take  place 
except  at  a  relatively  high  temperature.  We  have, 
therefore,  no  data  as  to  the  decomposition  point  of  antimony 
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hydride  in  such  dilution,  since  investigators  of  this  point, 
for  example  Brunn{*),  have  dealt  with  mixtures  containing 
much  greater  amounts  of  antimony.  Brunn  gives  the 
decomposition  point  of  antimony  hydride  as  150°  C ; 
of  arsenic  hydride  as  230° ;  but  the  amount  of  each 
in  the  mixture  is  not  stated.  Furthermore,  in  our  work, 
the  differences  in  the  amoimts  of  antimony  are  relative!}' 
so  slight  in  comparison  with  the  large  amount  of  diluting 
hydrogen,  that  the  temperature  required  for  decomposition 
should  not  vary  within  wide  limits.  As  the  amount 
of  antimony  to  be  estimated  in  mirror  form  should  not 
exceed  O-l  mg.  of  antimonious  oxide,  the  question  to 
be  considered  is  the  lowest  temperature  at  which  the 
hydride  for  this  amount,  mixed  with  a  relatively  very 
large  volume  of  hydrogen,  would  be  decomposed  when 
passed  through  the  heated  tube.  At  the  same  time,  with 
a  view  to  the  possibility  of  separating  small  amounts 
of  arsenic  and  antimony  by  the  difference  in  decomposition 
points  of  the  diluted  hydrides,  we  included  in  our  investiga- 
tion the  decomposition  point  of  diluted  arsenic  hydride. 
While  it  is  well  known  that  antimony  hydride,  in  any  dilu- 
tion, decomposes  at  a  lower  temperature  than  arsenic 
hydride  at  equal  dilution,  there  were  no  exact  data  to 
guide  us.  At  the  beginning  of  the  study,  the  tube  was 
heated  just  behind  the  drawn  out  portion,  or  as  we  shall 
call  it,  the  capillary.  It  was  very  soon  found  that  even 
with  small  portions  of  antimony  there  was  a  tendency 


possibility  of  separating  arsenic  and  antimony  by  the 
difference  in  decomposition  points  of  their  diluted 
hydrides,  and  the  investigation  will  be  continued  in  this 
laboratory.  Concernins  the  arsenic  hydride,  it  will  be 
sufficient  to  say  that  an  amount  of  diluted  hydride 
corresponding  to  0-04  mg.  of  arsenious  oxide  is  completely 
decomposed  at  340°  if  the  length  of  capillary  heated  is 
3-5  cm.  ;  at  410°  if  the  length  is  2  cm.  ;  and  at  about 
450°  if  the  length  is  1  cm.  Conversely,  no  arsenic  is 
deposited  from  this  amount  at  330°  with  a  heating  length  of 
1  cm.  ;  none  at  about  300°  if  the  length  is  2  cm.  ;  and 
none  at  about  250°  if  the  length  is  3-5  cm.  We  are  unable 
to  get  as  definite  results  on  the  decomposition  of  antimony 
hydride,  since  the  difficulty  in  deposition  of  the  antimony 
niiiTor  on  the  glass  tubing  used,  which  was  afterwards 
solved,  as  explained  later,  prevented  the  results  from 
being  uniform.  We  think,  however,  that  we  are  safe  in 
saying  that  amoimts  of  hydride  from  0-1  mg.  antimonious 
oxide  and  imder  are  entirely  decomposed  at  a  temperature 
of  .300°  and  a  heating  length  of  2  cm. 

Having  shown  that  practically  all  the  antimony  may 
be  evolved  as  hydride  from  the  small  amounts  to  be  used 
in  our  work,  and  that  the  hydride,  diluted  with  hydrogen, 
can  be  entirely  decomposed  by  heating  the  capillary 
through  which  the  gases  pass  at  a  temperature  wMch 
is  easily  controlled,  we  then  proceeded  to  develop  a  method 
for  estimating  minimal  amounts  of  antimony. 
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to  deposition  in  the  wide  part  of  the  tube  back  of 
the  heated  portion,  since  the  larger  surfaces  offer  greater 
chance  for  deposition  of  the  rapidly  condensing  antimony. 
It  was  then  found  necessary  to  heat  the  capillary  itself, 
which  had  the  effect  of  concentrating  the  deposit  at  the 
desired  place,  just  in  front  of  the  heated  space.  For 
determining  the  decomposition  temperature,  we  used 
the  thermo-electric  method  of  Le  Chatelier,  employing 
for  the  purpose  a  couple  of  which  the  wires  were  platinum 
and  an  alloy  of  platinum  with  ten  per  cent,  of  rhodium. 
The  couple  was  standardised  by  determining  the  electro- 
motive force  (in  micro-volts)  produced  by  heating  the 
junction  in  the  vapour  of  boiling  naphthalene  (21  S°) 
diphenylamine  (302°)  and  sulphur  (445°).  With  these 
three  boiling  points  as  ordinates  and  the  corresponding 
electromotive  forces  as  abscissae,  a  perfectly  straight  line 
was  obtained.  As  the  temperature  to  be  measured  did 
not  exceed  700°  or  fall  below  200°,  it  was  justifiable  to 
extend  this  line  and  use  it  as  a  means  of  determining 
the  temperatures  by  observation  of  the  electromotive 
forces  produced.  The  study,  as  far  as  it  concerned  the 
separation  of  arsenic  and  antimon}%  is  not  completed, 
hence  the  results  are  reserved  for  another  publication. 
Sufficient  data  were  obtained  to  show  that  there  was  a 


The  apparatuses^)  consists  of  a  constant  hj-droaen 
generator,  two  reduction  flasks,  and  two  heating  tuGes, 
so  that  duplicate  determinations  may  be  carried  out  at  the 
same  time.  The  generator  which  we  have  found  most 
convenient  is  one  proposed  by  Richards,  and  is  similar 
to  the  forms  described  by  him  some  years  ago(H).  Any 
form  of  constant  generator  will  answer  which  provides 
for  withdrawal  of  the  spent  acid  without  disconnection. 
The  zinc  in  the  generator  is  conveniently  sensitised, 
according  to  the  suggestion  of  Gooch(i2),  by  brief  treatment 
with  a  solution  of  cupric  sulphate  and  subsequent  washing. 
The  acid  is  sulphuric,  at  a  dilution  of  one  to  eight.  The 
hydrogen  from  our  generator  shows  no  arsenic  or  antimony 
when  run  for  hours  at  a  time.  As  the  hydrogen,  with  which 
the  antimony  hydride  is  heated,  must  contain  no 
hydrogen  sulphide,  as  hereafter  shown,  the  hydrogen 
from  the  generator  is  passed  through  a'  ten  jier  cent, 
solution  of  cupric  sulphate  contained  in  an  .\llihn  or 
other  suitable  washing  bottle.  From  this,  the  hydrogen, 
which  needs  no  further  purification,  passes  to  a  Y-tube 
with  two  glass  stop-cocks.  To  these  stop-cocks  are 
attached  the  reduction  flasks  which  are  wide-mouthed 
bottles  of  60  to  75  c.c.  capacity.  These  are  fitted  with 
a   pure  rubber  stopper  with  three  holes.     Through  one 
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hoi*  pii«8«i.  to  the  bottom  of  the  bottle,  a  right  angle  tube 
connet-tod  with  tho  stop-oooks ;  through  the  second  a 
tube  {vassing  nearly  to  the  bottom  of  the  bottle  and 
extending  three  to"  live  cm.  above  the  stopper.  The 
up{ier  end  of  this  tube  is  open,  the  lower  somewhat  oon- 
strictetl.  In  the  tulie  is  placed  a  small  funnel,  blown 
from  narrow  tubinv'.  tlirough  which  the  solution  to  be 
reiluccd  is  added.  The  third  hole  in  the  stopper  carries 
the  right  angle  delivery  tube  for  tlie  hydrogen,  which 
pas^s  just  below  the  stopj^r.  On  its  upj>er  end  is  a  rubber 
stopper  over  which  is  placed  a  15  cm.  (total  length)  tube 
filled  with  calcium  chloride  in  fused  sticks.  We  have 
found  it  convenient  to  half  till  the  tube  with  calcium 
chlonde.  and  then  to  introduce  a  second,  smaller  tube 
filled  with  the  chloride.  By  this  arrangement  the  rear 
i>ortion  of  the  chloride,  which  soon  becomes  moist,  may 
be  frequently  and  conveniently  renewed  without  disturbing 
the  rest. 

To  the  calcium  chloride  tube  is  connected  the  hard  glass 
reduction  tube  drawn  out  to  a  straight  capillary  and 
endme  in  a  capillarv  point.  This  tube  is  supported 
throughout  its  length  by  three  adjustable  brass  hooks 
(No.  6  gauge.  M  mm.).'  The  middle  hook,  which  has 
a  shank  10  em.  long,  is  fastened  to  a  stand  by  the  ordinary 
double  clamp.  On  the  top  of  the  shank  and  about 
two-thirds  the  distance  from  the  clamix-d  end  are  soldered 
two  ordinarv  screw  connectors  at  right  angles  to  the 
shank.  The"  other  hooks,  which  are  somewhat  longer 
than  the  tir^^t.  are  bent  at  right  angles  in  the  plane  of  the 
table,  and  their  shanks  pass  in  opposite  directions  through 
the  connectors,  in  which  they  can  be  clamped  by  the 
screws.  The  end  hooks  are  thus  capable  of  being  raised 
or  lowered,  or  of  being  moved  laterally,  so  that  the  com- 
bination of  the  three  hooks  will  support  any  tube  and 
capiUarj-.  We  found  it  best  to  protect  the  capillary  from 
direct  contact  with  the  llame.  and  at  the  same  time  to 
weure  a  more  imiform  heating  by  enclosing  it  in  a  brass 
tube  or  collar,  which  is  sUppedover  the  capillary  and 
rests  on  the  two  anterior  hooks  of  the  support.  This 
collar  is  5  cm.  long,  with  an  outer  diameter  of  6  mm., 
and  .in  inner  of  4  mm.  It  is  heated  towards  the  anterior 
end  by  the  tip  of  a  flame  5  to  6  mm.  high  from  a  burner 
with  a  good  air  supply  and  protected  by  a  conical  chimney. 
We  assume  that  under  these  conditions  the  capillary  is 
heated,  through  a  space  of  3  cm.,  at  about  500°. 

The  preparation  of  standard  mirrors. — A  standard 
solution  of  antimony  was  made  by  dissolving  2-3(J0S  grms. 
of  recrystallised  tartar  emetic  in  water,  and  making  up 
to  1  hter.  This  solution  (I.)  contains  1  mg.  of  antimonious 
oxide  in  each  cubic  centimeter.  Of  solution  I..  10  c.c. 
were  diluted  to  a  hter.  giving  a  solution  (II.)  containing 
0-01  mg.  per  c.c.  The  tartrate  offers  the  most  convenient 
and  accurate  solution,  and  we  satisfied  ourselves  that 
the  pre<*nce  of  the  tartrate  ions  had  no  effect  whatever 
on  the  deposition  of  the  mirror.  The  strength  of  solution  I. 
waa  also  checked  by  analysis. 

The  zinc  ufeA  in  the  reduction  flask  was  the  same  as 
that  UHed  in  the  generator,  but  in  smaller  pieces,  averaging 
p«Tha{>)i  1  cm.  in  their  longest  dimension.  The  weight 
xue6  was  from  3  to  5  grms.  This  zinc,  which  is  obtained 
of  the  New  Jersey  Zinc  Comf>any  of  New  York,  contains 
not  over  0-^)19  [kt  cent,  of  lead,  and  not  more  than 
0^13  per  cent,  of  irrjn  ;  hence,  the  evolution  of  hydrogen 
by  it«  cf/ntact  with  dilute  sulphuric  acid  is  slow.  Platinum 
or  other  wncitisinjf  agent.n.  cither  in  form  f)f  foil,  or  as 
a  dc^ifmA  on  the  r.inr,  cannot  be  us<d,  as  we  have  proved 
by  tnal,  nince  they  show  a  tendency  to  hold  back  antimony, 
even  greater  than  in  the  caae  of  arHenic(t3).  We  had 
reaouree,  therefore,  to  hydrrK-hloric  acid,  in  a  dilution  of 
I  to  10,  of  which  we  uw;  exactly  20  <\c.  for  each  run. 
The  hydrochloric  arid,  which  is  obtained  of  ^Icssrs.  Baker 
and  .Adamiw/n,  of  Kafton,  I'a..  fonfains  no  antimony, 
and  f/nly  aliout  it-tfl  mg.  of  nrM-nious  oxide  per  liter,  an 
•inoant  which  is  inappreciable  in  our  work  on  antimony(**). 
By  use  of  hydrochloric  a^id,  and  purification  of  the 
hydrrjgen  from  the  generator,  there  is  no  necessity  for 
fninfifation  of  the  hydrogen  from  the  reduction  flask, 
y/ro^ided  sulphur  comi>'<und«  reducible  to  hydrogen 
•ulphide  are  ah«ent.  Whenever  the  hydrogen  <  ontains 
hydrogen  sulphide,  the  depotiit  in  the  heated  tiilK-  is  more 
r/r  le^s  reddisb-yellow  in  colour,  due,  |>re()umab1y,  to  the 


presence  of  antimonious  sulphide.  The  fused  sticks  of 
calcium  chloride  used  for  drying  (Merck)  dissolved  clear 
in  water,  and  the  solution  showed  an  alkalinity  of  not 
over  0-3  per  cent.  We  have  seen  no  reason  to  believe 
tlyit  hydride  of  antimony  is  held  back  by  this  preparation, 
nor  has  there  been  any  loss  of  antimony  observed  from 
an  unduly  moist  condition  of  the  chloride.  We  have, 
however,  kept  the  chloride  as  active  as  possible  by  refilling 
the  rear  half  of  the  tube  with  fresh  chloride  after  every 
half-dozen  runs,  as  explained,  or  when  the  accumulation 
of  moisture  becomes  noticeable.  When  not  in  use,  the 
tubes  arc  kept  stoppered. 

The  selection  of  hard  glass  tubing  is  a  matter  of  the 
highest  importance  for  the  success  of  the  method.  We 
used  at  first  a  German  glass,  source  not  kno\vn  to  us,  which 
had  been  used  in  arsenic  work  without  apparent  dis- 
advantage. This  glass  had  a  slight  brown  colour  after 
long  ignition.  Antimony  mirrors  deposited  on  this  under 
the  conditions  about  to  be  described,  were  often  white 
and  not  clearly  defined.  W^e  next  tried  a  sample  of 
American  glass,  but  this  gave  the  brown  colour  on  ignition 
still  more,  and  the  deposits  of  antimony  were  entirely 
white.  Next  a  Jena  glass,  which  on  ignition,  gave  the 
well-knowii  opaque  appearance,  and  on  which  the  mirrors 
were  also  entirely  white.  Finally,  we  resorted  to  a  glass 
of  Kavalier,  which  did  not  give  any  colour  or  opacity 
on  long  heating.  The  deposits  of  antimony  on  the 
capillaries  drawTi  from  this  glass  were  satisfactory,  and  it 
was  used  in  the  preparation  of  the  standard  mirrors(i5). 
The  glass  tubing  varies  from  5  or  6  mm.  inside  diameter, 
to  7  or  8  mm.  outside.  The  inside  of  the  tube  should  be 
thoroughh^  cleaned  before  use.  For  this  purpose  a  bundle 
of  tubes  is  entirelj'  immersed  for  some  time  in  concentrated 
sulphuric  acid,  to  which  sodic  chromate  has  been  added. 
The  tubes  are  then  washed,  dried,  and  stored  away  from 
dust.  In  drawing  out  the  capillary,  care  should  be  taken 
to  draw  to  the  same  outside  diameter,  and  as  nearly  as 
possible  to  the  same  length.  If  one  starts  with  tubes 
of  as  nearly  equal  size  as  possible,  and  observes  these 
conditions,  a  capillary  of  nearly  constant  bore  is  obtained. 
It  is  on  this  uniformity  of  bore  that  the  gradation  of  the 
standards  depends.  One  should,  therefore,  at  least  draw 
the  tubes  to  the  same  diameter,  since  this  condition  is 
easily  governed,  and  is  the  chief  factor  in  determining 
the  bore.  W'e  have  used  for  this  purpose  a  Brown  and 
Sharpe  wire  gauge,  and  have  drawn  the  tubing  to  gauge 
No.  13,  which  corresponds  to  1-8  mm.,  or  0-072  in. 

In  beginning  the  run,  3  to  5  grms.  of  zinc  are  placed 
in  the  reduction  flask,  which  is  then  attached  at  one  end 
to  the  stop-cock  of  the  constant  generator,  at  the  other 
to  the  drying  tube.  To  the  latter  is  then  attached  the 
ignition  tube,  with  the  collar  over  the  capillary.  Twenty  c.c. 
dilute  hydrochloric  acid  are  added  through  the  funnel 
tube,  and  the  apparatus  may  be  tested  for  tightness  by 
closing  the  end  of  the  capillary  with  the  finger  while  adding 
the  acid.  The  hydrogen  is  then  turned  on  from  the 
generator,  and,  when  the  air  is  expelled,  is  lighted  at  the 
end  of  the  capillary  and  turned  down  to  a  height  of  about 
1  mm.  It  is  important  that  this  height  be  maintained 
as  nearly  as  possible  throughout  the  run,  and  that  the 
flame  should  burn  steadily,  since  an  irregular  flow  of 
hydrogen  results  in  an  uneven  deposit  of  antimony. 
After  the  apparatus  has  been  in  action  for  5  or  10  minutes, 
the  measured  amount  of  antimony  is  added  to  the  reduction 
flask  through  the  funnel,  which  is  then  rinsed  into  tho 
flask  with  a  little  water.  No  air  is  introduced  into  the 
ap[)aratu8  if  the  funnel  is  sufficiently  small  compared  to 
the  tube  in  which  it  is  set,  and  if  the  lower  end  of  the  tube 
is  constricted.  The  deposit  of  antimony  makes  its 
apfjcarancc  in  five  to  ten  minutes,  and  is  completely 
deposited  in  thirty,  though  we  have  usually  waited  forty 
to  fifty  minutes,  to  avoid  the  possibility  of  loss.  We  have 
satisfied  ourselves  that  all  the  antimony  is  deposited  from 
the  hydride  at  this  jjoint,  since  a  further  heating  along 
the  lube  gives  no  mirror.  The  tulx-s  containing  the 
miiTors  are  sealed  at  each  end  and  mounted  in  a  frame, 
made  of  blackened  wood  The  tubes  are  fastened  in 
holes  passing  through  the  uj)per  and  lower  sides  of  tho 
frame.  As  the  antimony  mirrors  are  affected  by  moist 
air,  and,  in  the  course  of  time,  by  light,  we  take  the 
precaution  to  seal  the  tubf^s  and  to  keep  the  set  of  standard-* 
in  the  dark.    The  deterioration  of  the  standards  with  time 
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is  not  a  serious  objection  to  the  method,  since  a  fresh 
set  can  readily  be  made  when  desired(i*). 

The  amounts  of  antimony  used  by  us  are,  in  mgrms. 
of  antimonious  oxide  (SbgOs),  as  follows  : — 0-005  ;  0-01  ; 
0-015;  0-02;  0-025;  0-03;  0-035;  0-Oi ;  0-045;  0-05; 
0-06 ;  0-07.  Above  0-07  mgrm.  it  is  of  no  advantage 
to  make  a  mirror,  as  the  recognition  of  the  differences 
in  the  higher  mirrors  is  difficult.  These  mirrors  may  be 
used  as  standards  when  viewed  by  reflect«d  light,  but  it 
is  much  better  to  use  transmitted  light.  This  is  best 
arranged  by  mounting  the  frame  in  a  box,  similar  in  form 
to  the  fluoroscope,  which  may  be  of  wood  or  metal. 
This  box,  about  25  cm.  long  and  open  at  each  end,  is 
larger  at  the  bottom  than  at  the  top,  and  carries  a  rabbet 
at  the  bottom  through  which  the  frame  can  be  slipped. 
It  is  provided  at  the  top  with  means  of  shading  the  eyes 
against  all  light  except  that  which  comes  tlirough  the  set 
of  mirrors.  If  the  box  is  held  against  a  white  surface, 
the  mirrors  gain  greatly  in  sharpness,  and  smaller 
differences  may  be  in  this  way  detected  when  comparing 
mirrors  obtained  in  an  analysis. 

Analysis  of  solutions  containing  antimony. — To  test  the 
availability  of  the  standard  mirrors,  ^.  series  of  seven 
analyses  were  made  of  solutions  in  which  the  amounts 
of  antimony  were  unknown  to  the  analyst.  The  solutions 
were  weighed  to  the  second  decimal  place  in  a  side-neck 
test  tube  of  about  30  c.c.  capacity.  After  the  apparatus 
had  been  running  for  about  ten  minutes,  a  few  drops 
of  the  solution  were  added  to  the  reduction  flask.  If 
no  mirror  appeared  within  ten  minutes,  a  larger  portion 
of  the  solution  was  added,  and  if  this  again  gave  no  mirror 
the  addition  was  continued.  After  the  appearance  of 
the  mirror,  the  nan  was  continued  for  30  or  40  minutes, 
until  there  was  no  probability  of  further  deposit.  By 
reweighing  the  test  tube  after  the  addition  of  the  portion 
or  portions  which  produced  the  mirror,  the  amount  of 
solution  taken  was  determined.  The  mirror  obtained 
from  this  amount  was  then  compared  with  the  standards 
and  the  amount  of  antimony  read  off.  From  the  amount 
iu  the  aliquot  portion,  the  amount  in  solution  was  cal- 
culated. Very  often  the  mirror  obtained  from  a  given  portion 
of  the  solution  will  be  foimd  too  small  or  too  large  for 
estimation.  In  this  case  one  can  readily  determine  the 
proper  amount  of  solution  to  be  used.  The  following 
table  shows  the  results  of  these  analvses  : — 


the  ordinary  analytical  methods  for  an  exact  determination. 
As  to  the  delicacy  of  the  process  in  the  detection  of 
minimal  amounts  of  antimony,  a  mirror  corresponding 
to  0-005  mgrm.  can  be  detected  and  identified  with 
certainty.  With  0-001  mgrm.  a  faint  deposit  is  seen. 
Yet  the  differentiation  of  amounts  under  0-01  mgrm. 
presents  some  difficulty;  Possibly  the  solution  of  the 
problem  of  how  to  sensitise  the  zinc  properly  in  the 
Marsh  process  as  applied  to  arsenic,  will  enable  one  to 
detect  smaller  amounts  of  antimou}'  with  certainty. 
The  question  of  the  delicacy  of  the  process  has  not  so  much 
concerned  us,  however,  as  its  practicability.  Its  applica- 
tion to  the  determination  of  small  amounts  must,  of 
course,  be  worked  out  for  each  particular  problem.  This 
does  not  come,  however,  within  the  scope  of  the  present 
investigation,  but  certain  applications  of  the  method 
are  under  consideration  in  this  laboratory. 

(1)  Berzelias,  Jahresb.,  1837,  191.  The  decomposition  of  the 
arsenic  hydride  by  heating  the  tube  was  also  suggested  by  Liebig 
(Ann.,  1837,  217),  but  the  idea  of  weighing  the  arsenic  seems  to 
have  originated  with  Berzelius. 

(2)  BuU.  Soc.  Chim.,  1876,  250. 

(3)  Am.  Chem.  J.,  1381,  235.     Chem.  News,  1831,  21. 

(*)  Proo.  Am.  Acad.,  xxvi.,  1891,  24.  Amer.  Chem.  J., 
1891    431. 

(5)'  Amer.  J.  Sci.,  1891,  213. 

(6)  Neues  Jahrbuch  Pharm.,  xxviii.,  10,  1367?;  ref.,  Jahresb., 
255 

(^)  Ber.,  1901,  2339  ;    1902,  2270. 

(8)  Ibid.,  1904,  885  and  901. 

(»)  Ibid.,   1889,   3202. 

(1")  This  apparatus,  which  is  shown  in  Figure  2,  is  essentially 
the  same  as  that  described,  but  not  illustrated,  in  the  paper  of 
Sanger  (1891)  above  referred  to.  An  apparatus  of  practically 
the  same  principle  is  shown  on  page  226  of  Vol.  II.  of  the  Final 
Report  of  the  Royal  Commission  on  Arsenical  Poisoning  (Appendix 
22,  Report  to  the  Commission  by  McGowan  and  Finlow  on  the 
methods  employed  in  testing  for  arsenic) ;  London,  Eyre  and 
Spottiswoode,  1903. 

(11)  Amer.  Chem.  J.,  1898,  189. 

(12)  Amer.  J.  Sci.,  1894,  292. 

(i»)  The  discussion  as  to  the  effect  of  other  metals  on  the 
evolution  of  arsenic  hydride  has  been  revived  in  recent  yeari 
through  the  endeavours  to  increase  the  delicacy  of  the  Marsh 
test  for  arsenic.  This  question,  as  applied  to  arsenic  and  antimony, 
will  be  taken  up  by  one  of  us  in  a  future  paper. 

(I*)  This  would  mean  not  over  0-00004  mgrm.  of  arsenic  in 
the  amount  of  hydrochloric  acid  used,  which  is  beyond  the  limit 
of  the  delicacy  of  the  process  as  applied  to  arsenic. 

(15)  X  cursory  qualitative  examination  of  the  different  samples 
of  tubing  showed  no  marked  points  of  difference  except  that  the 
fourth  tubing  contained  no  barium,  while  the  others  did.  The 
amount  of  barium  in  the  others  was  proportional  to  the  degree 


No.  of 
analyses. 

Standard 

solution 

used. 

c.c.  of 

solution 

taken. 

SbaOs 
taken. 

Total  weight 
diluted  solution 

Weight  diluted 

solution  taken 

for  analysis. 

Mirror            Sb203 
reading.    '      found. 

SbgOs  found 
mean. 

Per  cent. 
SbjOs  found 

2 

II. 

5 

mgrms. 
0-05 

grms. 
24-49 

grms. 

(a)  5-56 

(b)  13-93 

mgrms.       mgrms.    ! 
0-014            0-06 
0-027     !        0-05 

mgrms. 
0-055 

110 

1 

II. 

10 

0-10 

25-36 

(a)  11-64 

(b)  13-72 

0-033 
0-042 

0-08 
0-08 

0-080 

80 

6 

II. 

30 

0-30 

29-95 

(a)     3-14 
(6)     2-40 

0-035             0-33 
0-025     I        0-31 

0-320 

107 

7 

I. 

0-5 

0-50 

24-48 

(a)  1-91 

(b)  1-62 

0-043 
0-038 

0-55 
0-57 

0-560 

112 

3 

I. 

1-0 

1-00 

23-94 

(a)     0-83 
(6)     1-58 

0-038 
0-048 

1-10 
0-73 

0-915 

92 

4 

I. 

1-5 

1-50 

26-22 

(a)  0-72 

(b)  0-79 

0-040     1         1-46 
0-045     1         1-49 

1-475 

98 

5 

I. 

2-0 

2-00 

23-21 

(a)     0-45 
(6)     0-03 

0038     1        1-96       1 
0-048     1         1-64 

1-800 

90 

Average  percentage 

98 

The  results  are  as  good  as  can  be  expected,  considering 
the  small  amounts  of  antimony  under  estimation  and  the 
difficulty  of  reading  the  mirror^  more  accurately  than 
within  0-002  or  0-003  mgrm.  The  demand  on  the  method 
made  by  these  analyses  is  much  more  severe  than  would 
occur  in  actual  practice.  It  is  safe  to  say  that  the  method 
will  give  a  close  approximation  to  the  amoimt  of  antimony 
present  in  a  given  product,  within  the  limits  for  which 
it  is  intended.  It  will  serve  also  as  a  means  of  quickly, 
though  roughly,  estimating  amounts  which  would  require 


of  change  in  appearance  of  the  mirror  produced  on  the  samples. 
Lack  of  time  prevents  an  investigation  on  this  point,  and  an 
opinion  as  to  the  influence  of  the  barium,  if  any,  would  be  mere 
conjecture  ;  as,  for  example,  whether  the  barium  oxide  could  act 
catalytically  in  causing  an  oxidation  of  the  antimony,  since  it 
seems  probable  that  the  white  deposit  is  due  to  an  oxide  of 
antimony.  In  the  absence  of  any  definite  knowledge  on  the 
matter  one  can  only  determine  the  availabiUty  of  a  sample  of 
glass  bv  actual  trial.  ^,  ^     ^    ,,.,     ,     •       ,,i 

(i«)  The  suggestion  of  Panzer  (Chem.  Centralbl.,  Ixxiv.  (1), 
1903,  821)  to  seal  standard  arsenic  mirrors  with  phosphorus 
pentoxide  could  probably  be  applied  with  advantage  to  the  set 
of  antimony  mirrors. 
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BY    DR.    J.    LEWKOWITSCH. 

Soap  wail  known  and  has  been  used  long  before  its  true 
nature  hatl  l)een  reiognisetl.  It  wa-s  prepared,  as  riinius 
rev^-ords.  by  boiling  fat  with  wood  ashes  (causticised  with 
lime),  and  was  henceforth  looked  upon  as  a  compound 
consisting  of  fat  and  alkali.  It  is  true,  in  1741  Claude 
Joseph  GeotTroy  (Ceoffroy  tlie  younger)  observed  that 
the  frttty  material  obtained  on  decomposing  soap  with  a 
mineral  acid  diffei-ed  from  all  known  oils  and  fats  in  that 
it  dissolved  readily  in  alcohol,  in  which  oils  and  fats  were 
knowTi  to  be  practicallv  insoluble.  He  was  thus  the  first 
to  prepare  the  higher  fatty  acids,  and  to  leatl  the  way  to 
the  leeocnition  of  the  time  nature  of  soap.  But  his 
observation  passed  unnoticed,  and  does  not  even  appear 
to  have  l>een  known  to  Chevreul,  who  must  be  looked  upon 
as  the  ti-ue  and  first  discoverer  of  those  fatty  acids  which 
occur  in  our  commercial  soaps.  Not  until  Chevreul,  in 
181J.  made  his  famous  analysis  of  soap,  which  formed 
the  startmg  point  of  his  memorable  researches  on  the 
constitution  of  fats  and  oils,  was  it  known  that  soap 
consisted  of  the  alkali  salts  of  fatty  acids  obtained  by  the 
saptmitication  of  fats  and  oils. 

Whereas  Chevreuls  discovery  laid  the  true  foundation 
of  the  candle  industry,  and  of  its  by-products,  his  researches 
bad  little  inHuence  on  the  industry  of  soap-making  proper, 
notwithstanding  his  own  opinion  :  — -"'  J'ai  vu  que  I'art  du 
savonnier  re'^evait  de  ces  connaissances  une  precision  qu'il 
n'avait  pu  avoir  tant  que  la  nature  des  savons  n'avait  pas 
ete  parfaitement  connue."     At  his  time  soapmaking  had    I 
reached  already  a  comparatively  high  development  as  an    j 
art,  which  was  jealously  rruardcd  as  a  secret,  to  be  handed 
down  as  a  kind  of  heirloom  from  father  to  son.     In  the 
-•  .;.  works  the  process  of  saponification  played  a  most 
I  tant  part.     .Since  the  alkalme  lyes  which  were  then 
.i'.  ti.c  dLs]iosal  of  the  soapmaker  contained  as  impurities,    I 
not  only  carbonate,  which  was   frequently  useless,  but,    j 
in  addition  to  it,  sodium  chloride,  sodium  sulphate,  and    | 
other  impuritie-s,  it  so  happened  that  when  part  of  the    ; 
caustic  alkali  present  had  done  its  work,  the  foreign  salts    | 

•  nted  the  remainder  of  the  caustic  alkali  from  acting    ] 

Jral  fat.     Hence,  when  a  certain  stage  in  the  course  of 

-  •  _'  had  been  reached,  the  soap  which  had  been  formed    j 

already  was  thrown  up  together  %vith  unsaponified  fat.    j 

The  ■■  sjjent  lyt-s  "  had  then  to  be  withdrawn,  to  be  re-    j 

;  1    -d  by  fresh  lyes,  and  the  boiling  was  continued  until    \ 

'iie   neutral   fat    was   saponified.     Consequently,    the 
papoQitication  of  a  batch  of  oil  or  fat  took  at  that  time    ' 
Hjfdrolitsif,  bi/  means  of  wafer,  of 


as  many  days  as  nowadays  it  takes  hours.  The  daily 
work  at  the  soap  pan  sharpened  the  perception  of  the 
operator,  and  it  must  be  freely  acknowledged  that  the 
product  obtained  was  a  very  creditable  performance, 
under  the  ciicumstances.  Looked  at  from  a  modem 
point  of  view,  the  soapmaker  unconsciously  handled,  with 
no  inconsiderable  skill,  the  laws  of  mass  action  and  of  the 
phase  rule,  which  we  can  nowadays  apply  to  the  problem 
as  an  a  priori  proposition.  The  soapmaking  industry 
thus  represents,  like  so  many  of  the  older  chemical 
industries,  a  fine  illustration  of  how  crude  empiricism 
helped  to  seize  upon  facts  which  science  deduces  many 
years  later  as  theoretical  postulates. 

Although  Chevieul  clearly  showed  that  soap  consisted 
of  the  alkali  salts  of  fatty  acids,  his  observations  had,  as 
stated  already,  no  direct  influence  on  the  art  of  soap- 
making. Nor  were  his  important  observations  on  the 
comparatively  ready  hydrolytic  dissociation  of  the  alkali 
salts  of  stearic  acid  into  an  acid-salt  (potassium  bi- 
steaiate),  free  alkali,  and  an  infinitesimal  quantity  of  free 
stearic  acid  on  the  one  hand,  and  on  the  less  ready  hydro- 
lytic dissociation  of  the  oleates*  on  the  other  hand,  of 
immediate  use  to  the  soapmaker.  For  the  obvious  rale  to  be 
drawn  therefrom,  viz.,  to  "  finish  "  the  soaps  in  the  pan 
in  the  presence  of  free  alkali  (to  prevent  hydrolysis)  had 
long  been  learnt  and  practised  on  the  large  scale.  Even 
the  scientific  chemist  overlooked  and  forgot  Chevxeul's 
observations,  which  very  soon  fell  into  oblivion. 

This  is  not  the  occasion  to  show  ho\/  it  came  about  that 
erroneous  theories,  such  as  Rotondi's,  were  propounded 
to  explain  the  behaviour  of  soap,  and  how,  after  a  long 
interval,  Che^Teu^s  original  notions  were  re-established 
as  true  by  the  researches  of  Krafft  and  his  collaborators. f 
ICrafFt  and  Wiglow  went  even  further  than  Chevreul,  and 
from  some  of  their  experiments  derived  the  conclusion 
that  the  hydrolytic  dissociation  of  spap  can  reach  com- 
pletion, if  one  of  the  two  components  of  the  normal  salt 
is  removed — for  instance,  if  the  free  fatty  acid  be  removed 
by  shaking  out  the  soap  solution  repeat/cdly  with  toluene. 
However,  this  statement  appeared  to  me  to  be  inconsistent 
with  the  well-known  fact  that  free  alkali  prevents  the 
hydrolytic  dissociation  of  soap.  On  theoretical  grounds 
it  was,  therefore,  to  be  expected  that  in  a  soap  solution 
an  equilibrium  must  be  reached  between  the  hydrolysing 
tendency  of  water  and  the  opposite  tendency  of  free 
alkali  to  prevent  hydrolysis.  Hence  it  would  follow  that 
if  a  certain  amount  of  water  be  added  to  a  soap  solution, 
a  definite  quantity  only,  but  not  the  whole  quantity  oi 
fatty  acids  can  be  extracted,  and  that  a  certa'n  amount 
of  soap  must  remain  undissociated,  such  soap  being  pro- 
tected, as  it  were,  from  further  hydrolysis  bj'  the  amount 
of  alkali  set  free  in  consequence  of  the  hydrolytic  dis- 
sociation that  had  been  accomplished  so  far.  In  order 
to  prove  that  this  theoretical  postulate  must  be  borne  out 
by  facts,  I  have  instituted  a  series  of  experiments  which 
arc  detailed  in  the  following  table  : — 
1  grm.  of  pure  anhydroiis  soap. 


From 

Xa,0. 

Oleic  acid 
(commerciftl). 

Stearic  acid. 

Palmitic  acid. 

400  c.c. 
water. 

900  c.c. 
water. 

400  c.c. 
water. 

900  c.c. 
water. 

400  c.c 
water. 

900  c.c. 
water. 

By  pbeooipbthaiela,  In  the  rold 

per  cent. 
3-93 
3  25 
. .       3-18 

pel  cent. 
2-87 
5-9 

1-38 

per  cent. 
7-83 
0-23 
2-2 

per  cent. 
4-32 
3-76 
2-93 

per  cent. 
5-96 
5-19 

0-60 

per  cent. 
4-13 

aft<T  boiling 

„    methyl  orange    

7-03 
061 

Total  5at0  found    

10-36 

10-15 

10-26 

1 

11-01 

11-75 

11-77 

y 

Th^"r>' 

10- 

197 

10-03 

11-15 

Fatty 

}l                         

-S                     -'1    

Ui."  'jf/'-  in  water  and  ether 

77-369 
9-37 
0-17 

76-59 
5-25 
0-84 

85-47 
2-71 
1-43 

85-014 

3-3 
'0-18 

81-29 
1-91 
1-5 

82-97 
1-96 
0-29 

Total  (onod    

86-709 

89- 

81-68 

89-61 

1 

88-494 

84-78 

85-22 

Tbeorjr 

808 

89-87 

S8'0S 



•  Cberrenl  propOMd  to-  iMse  on  tbia  differeut  behaviour  of  the  gtearatea  from  the  oleates  a  means  of  separating  stearic  add 
from  oleic  acid. 

t  Cbem.  Technolofj  taA  Analysis  of  Oils,  FaU  and  Waxes,  pp.  76—86. 
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These  experiments  prove  that  the  quantity  of  soda  found 
is  slightly  greater  than  theory  requires  ;  this  can  easily 
be  explained  by  the  action  of  the  -water  on  the  glass  vessels. 
The  amount  of  fatty  anhydrides  found  is,  in  the  case  of 
oleic  acid,  much  below  theory ;  this  must  be  due  to 
oxidation  that  had  taken  place  on  drying  the  oleic  acid. 
.iUthough  also  in  the  other  two  cases  the  agreement  between 
experiment  and  theory  is  not  as  good  as  might  be  expected 
(owing  to  the  large  quantity  of  solvent  used,  and  the 
number  of  operations  through  which  the  small  quantity 
of  fatty  acids  had  to  be  put),  still,  the  experiments  bear 
out  fully  the  theoretical  postulate  that  complete  hydro- 
lysis cannot  possibly  occur.  In  the  case  of  palmitic  acid, 
the  hydrolysis  had  reached  a  remarkably  high  degree, 
so  that  the  statements  of  Krafft  and  Wiglow,  who  worked 
especially  with  palmitic  acid,  can  be  readily  explained. 

Some  years  before  Krafft  and  his  collaborators  took  up 
the  work  of  Chevreul,  .\Jder  Wright  and  Thompson 
had  published  a  series  of  observations  on  the  behaviour 
of  the  alkali  salts  of  fatty  acids,  fi'om  which  most  of  those 
rules  can  be  derived  which  the  "  rule-of-thumb  "  soap- 
makers  had  unwittingly  practised  during  centuries.  As 
I  have  given  elsewhere  a  systematic  survey  of  all  those 
researches  which  underlie  the  theory  of  soapmaking,  I  need 
only  briefly  state  the  conclusions  to  be  derived  therefrom. 
I  propose  to  enumerate  them  in  the  same  order  in  which 
the  soapmaker  conducts  his  operations. 

It  -nas  always  well  known  to  him  that  in  order  to 
complete  the  saponification  of  neutral  fats,  an  excess  of 
caustic  alkalis  is  requiied.  In  order  to  show  how  far 
saponification  will  proceed,  if  only  the  theoretically- 
required  quantity  of  caustic  alkali  bo  used,  I  have  carried 
out  the  following  two  experiments  on  tallow  (conjointly 
with  Ml'.  H.  E.  Clapham),  and  on  safflower  oil  (conjointly 
with  Mr.  de  Greiff)  :  — 

(1)  2000  grms.  of  tallow  were  boiled  by  means  of  open 
steam,  as  in  the  method  employed  on  a  large  scale,  with 
282  grms.  of  pure  caustic  soda — the  theoretical  quantity 
required  to  neutralise  the  fatty  acids  obtainable.  The 
boiling  was  continued  beyond  the  time  required  on  a 
manufacturing  scale.  The  pasty  soap  was  then  found 
to  consist  of  :  Total  fatty  matter,  33  per  cent.  ;  total 
alkali,  3-708  per  cent.  ;  fatty  acids  as  soap,  31 -Ol  per 
cent.  ;  coaibined  alkali  as  soap,  3'496  per  cent.  ;  un- 
saponified  fat,  2  per  cent.  ;  free  alkali,  0*212  per  cent. 
This  experiment  shows  that  only  94  per  cent,  of  tallow 
had  been  saponified.  On  adding  an  excess  of  alkali,  the 
equilibrium  between  the  reacting  masses  is  changed  in 
the  direction  of  a  greater  amount  of  soap  being  formed, 
so  that  by  employing  a  suitable  excess — as  is  done  on  a 
large  scale — complete  hydrolysis  of  the  fat,  followed 
immediately  by  complete  neutralisation  of  the  fatty  acids, 
is  obtained. 

(2)  3000  grms.  of  safflower  oil  (of  the  saponification 
value  192'37)  were  similarly  boiled  with  a  solution  con- 
taining 412-2  grms.  of  sodium  h}'droxide.  After  the 
whole  amount  of  caustic  soda  had  been  added,  a  sample 
of  the  mass  was  taken  out  of  the  soap  kettle;  its  com- 
position was  as  follows  :  Fatty  matter,  29-23  per  cent, 
(consisting  of  fatty  acids,  25*18  per  cent.  ;  unsaponified 
oil,  4-05  per  cent.)  ;  total  alkali,  3-09  per  cent,  (consisting 
of  combined  alkali,  2-80  per  cent.  ;  free  alkali,  0-23  per 
cent.)  ;  or,  calculated  to  100  parts  :  Fat  saponified, 
8G'14  per  cent.  ;  fat  unsaponified,  13-SG  per  cent.  ; 
alkali  combined,  92-56  per  cent.  ;  alkali  free,  7*44  per 
cent. 

The  remainder  of  the  fatty  mass  was  boiled  for  a  some- 
what longer  period,  then  thrown  up  by  salt  and  the  curd 
analysed.  The  curd  contained :  Fatty  matter,  60-10 
per  cent,  (consisting  of  combined  fatty  acids,  54-92  per 
cent.  ;  unsaponified  fat,  5-18  per  cent.)  ;  total  alkali, 
6-59  per  cent,  (consisting  of  combined  alkali,  6-26  per 
cent.  ;  free  alkali,  0-33  per  cent.)  ;  or,  calculated  to  100 
parts  :  Fat  saponified,  91-36  per  cent.  ;  fat  unsaponified, 
8-64  per  cent.  ;  alkali  combined,  95  per  cent.  ;  alkali  free, 
5  per  cent. 

As  stated  already,,  the  practical  soapmaker  was  well 
aware  of  these  fundamental  facts,  and  had.  therefore, 
always  worked  with  an  excess  of  caustic  alkali ;  indeed, 
not  mfrequently  with  an  enormous  excess.  At  the  time 
when  neither  caustic  alkali  nor  even  the  crude  soda  ashes 
from  sea-coast  plants  (Alicante,  Barilla  soda)  were  Imown, 


the  soapmaker  had  already  mastered  the  fact  that  potash 
soap  can  be  converted  by  means  of  sodium  chloride  into 
soda  soap  and  potassium  chloride.  Having  at  his  disposal 
no  other  alkali  than  the  one  he  obtained  by  causticising 
wood  ashes,  he  first  prepared  soft  soaps,  which  were 
converted  into  soda  soaps  by  being  repeatedly  boiled 
up  with  common  salt.  When  "  soda  ashes  "  were  at  his 
disposal,  the  soapmaker  soon  found,  by  practical  experi- 
ence, that  the  sodium  carbonate  acted  differently  from 
common  salt  in  that  it  proved  incapable  of  converting 
potash  soap  into  soda  soap  in  a  satisfactory  maimer. 
For  the  behaviour  of  the  carbonates  is  the  reverse  of  that 
of  the  chlorides,  the  prevailing  tendency  being  towards 
the  formation  of  potash  soap  and  sodium  carbonate, 
whether  potassium  carbonate  be  intermixed  with  soda 
soap  in  proportions  equivalent  to  the  basis,  or  sodium 
carbonate  be  intermixed  with  potash  soap.  If  the 
old-fashioned  soapmaker  had  had  the  caustic  alkalis  at  his 
disposal,  as  his  confrere  has  them  nowadays,  he  would 
no  doubt  also  have  found  by  experience  what  has  been 
confirmed  by  somewhat  recent  experiments,  namely,  that 
the  affinities  of  the  caustic  alkalis  to  those  fatty  acids 
with  which  he  had  to  deal  would  be  sensibly  the  same  ; 
and  if  he  had  taken  equivalent  amounts  of  caustic  soda 
and  caustic  poteish  to  saponify  a  given  amount  of  oil 
or  fat,  however  large  the  excess  of  caustic  alkalis,  he 
would  no  doubt  have  found  that  the  soap  formed  con- 
sisted of  approximately  equal  quantities  of  soda  and 
potash  soaps. 

Whilst  working  with  the  lyes  obtained  by  causticising 
Barilla  soda,  or  even  the  Le  Blanc  soda  of  the  early 
decades  of  the  last  century,  the  soapmaker  had  ample 
occasion  to  study  the  influence  of  the  impurities,  such  as 
sodium  sulphate,  sulphite,  &c.,  and  must  thus  soon  have 
recognised  that  soap  possessed  the  property  of  being 
thrown  out  of  its  pasty  emulsion  by  an  excess  of  those 
salts.  No  doubt  he  readily  observed  that  salt  lyes 
containing  considerable  quantities  of  sodium  sulphate 
were  required  in  a  much  larger  quantity  to  "  open  "  the 
soap  than  solutions  of  sodium  chloride.  Hence  we  may 
safely  assume  that  the  experience  the  old-fashioned 
soapmaker  possessed  would  have  enabled  him  to  condemn 
as  unpractical  a  patented  process  (published  about  25 
vears  ago)  aiming  at  the  "  salting  out  "  of  soaps  with 
sodium  sulphate  instead  of  common  salt. 

The  most  difficult  problem  in  the  chain  of  operations — 
the  "  finishing  "  of  the  soap — had  also  been  solved  suc- 
cessfully in  the  course  of  years.  Irmumerable  trials  and 
failures  were  doubtless  necessary  before  the  soapmaker 
discovered  how  the  soap  which  had  been  tlirowTi  up  by 
salt  as  an  insoluble  curdy  mass  had  to  be  '"  fined 
down  "  to  the  pasty  mass,  which  was  to  yield,  after 
settling  and  cooling,  the  commercial  article.  Without 
being  acquainted  with  the  laws  of  chemical  equilibrium, 
he  found  that  in  order  to  obtain  a  commercial  soap  he 
must  ultimately  {i.e.,  at  the  temperature  at  which  the 
boiling  is  finished)  have  in  his  soap-pan  a  mechanical 
mixture  of  soap-paste  practically  free  from  mineral 
salts  and  caustic  alkali,  on  the  one  hand,  and  an  aqueous 
solution  rich  in  mineral  salts,  &c.,  yet  poor  in  dissolved 
soap,  on  the  other  hand.  When  the  whole  mass  was 
allowed  to  cool  down,  separation  into  two  layers,  the 
"  neat  soap "  and  the  "  nigre,"  took  place.  After 
chemical  analysis  had  enabled  us  to  determine  the  amount 
of  fatty  acids  in  a  soap,  it  was  found  that  it  was  not  pos- 
sible to  obtain  in  the  pan  a  soap  with  a  higher  proportion  of 
fatty  acids  than  63  to  64  per  cent.  The  commercial  soaps 
were,  therefore,  looked  upon  as  a  kind  of  crystalline 
compound,  containing  a  definite  amount  of  water — 
"  water  of  crystallisation."  Some  slender  support  to  this 
view  was  lent  by  the  fact  that  in  soai^s  containing  the 
above-named  proportion  of  fatty  acids,  a  kind  of  crystalli- 
sation ("feather")  was  noticeable;  this  crystallisation 
was  considered  to  be  due  to  the  harder  stearates  and 
palmitates  separating  out  in  a  semi-crystalline  form 
from  the  magma  of  oleate. 

In  the  course  of  a  long  series  of  experiments  which  I 
had  carried  out  on  a  large  scale  on  many  tons  of  varied 
fatty  materials,  with  the  object  of  producing  a  com- 
mercial soap  having  a  higher  proportion  of  fatty  acids 
than  63—64  per  cent.,  I  had  never  been  able  to  obtain 
a  soap  of  the  desired  higher  percentage.     Hence  I  derived 
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as  the  ftvxrape  composition  of  soaps  made  from  glyeerides 
of  the  mean  molecular  weight  8W.  the  following*  : — 
XnhMirous  soap.  W>  i^r  cent,  (fatty  anhyiiriilcr!.  (il-SO 
er  cent.  ;  sotlium  oxide.  Na.,0.  T-2i  jH>r  cent.)  ;  water, 
y  difference.  ^^^^■W  y>ct  cent."  All  the  dift'eivnt  conuner- 
cial  soajvs  I  mmle,  must,  therefore  have  contained  prac- 
tioallv  the  san\e  amount  of  water.  Hence  I  adopted  the 
view  "that  this  ]>roj>ortion  of  water  might  he  termed 
'•  water  of  constitution."  inasmuch  as  a  (commercial) 
soap  havinc  less  water  cannot  Ix?  made  in  the  soap 
kettle. 

This  view  has  recently  lx>en  attacked  as  erroneous 
by  Merklen  in  a  very  remarkable  work.  "Etudes  sur  la 
Constitution  des  Savons  du  Commerce  dans  ses  Rapports 
avec  la  Fabrication"  (Marseille).  The  views  which 
Merklen  sets  forth  in  this  pamphlet  deserve  careful  and 
repeated  study.  It  is  impossible  to  describe  here  at 
length  the  experiments  which  the  author  instituted, 
buf  I  will  brietlv  indicate  the  most  salient  points  of  his 
•work.  His  fxmclamental  view,  based  on  the  application 
of  the  laws  of  chemical  ciiuilibrium  and  of  the  phase  rule 
to  the  present  problem,  is  the  following :  Commercial 
soap  is  not  a  product  which  has  a  definite  composition, 
but  has.  on  the  contrary,  an  essentially  variable  compo- 
sition. The  actual  composition  of  a  given  commercial 
soap  depends  (1)  on  the  nature  of  the  fatty  acids,  (2) 
on  the  composition  of  the  "  nigre "  (in  the  case  of 
"settled"  soaps)  and  (3)  on  the  temi>erature  at  which 
the  boiling  i*  conducted.  Another  important  factor 
conditioning  the  ultimate  composition  would  be  the 
pressure,  but  since  soap  is  always  being  made  at  the 
ordinary  pressure,  this  factor,  representing,  as  it  were, 
a  constant,  may  be  left  out  of  consideration.-)-  The 
finished  soap  behaves  like  a  colloid.  (The  view  that 
soap  behaves  like  a  colloid  has  been  adopted  first  by 
Krafft  and  Wiglow.  Bericbte,  1805.  2573.  With  regard 
to  the  objections  of  Kahlcnljerg  and  Schreuier  to  Krafft's 
theorv  and  the  rejoinder  of  the  latter,  see  Lewkowitseh, 
Jahrbuch  der  Chcm.,  1899,  352).  Commercial  soap 
should,  therefore,  be  looked  upon  as  an  "  absorption- 
product."  of  which  the  most  characteristic  propertj'  is 
its  continuous  variation.  The  absorption  of  water  by 
the  colloid  soap  being  a  function  of  (1)  the  nature  and 
structure  of  the  colloid  ;  (2)  of  the  nature  of  the  solvent ; 
(3)  of  the  nature  of  the  salts  and  the  alkali  ("electro- 
lytes ")  ;  and  (4)  of  the  temperature,  the  variations  in 
the  composition  of  the  commercial  soap  would  be  explained 
bv  rariations  in  the  composition  of  the  factors  set  out 
aKove.  Briefly  stated,  soap  should  not  be  looked  upon  as 
s  compound  of  sodium  salts  of  fatty  acids  with  which  a 
definite  amount  of  water  is  combined  chemically,  but 
rather  a.-*  an  "  absorption-product,"  the  composition  of 
whi^h  Ls  a  function  of  the  environment  in  which  the 
sodium  salts  of  the  fatty  acids  happen  to  be  found  at  the 
moment  of  the  finishing  operation. 

Let  us  briefly  consider,  in  the  light  of  these  views,  the 
practical    operations    involved    in    the    production    of    a 

settled  "  soap  in  the  soap  pan.  It  .should  be  premised 
that  the  process  of  saponification  itself  has  nothing  to  do 
with  these  views,  it  V>e:ng  immaterial  for  our  purpose 
whether  the  soap  pa«te,  obtained  in  the  first  operation, 
be  produced  from  neutral  fats  and  caustic  soda  or  from 
fatty  acids  and  so<lium  carbonate.  Such  difference  as 
doM  exist  does  not  affect  the  principle  of  the  present 
question,  but  only  such  minor  y)oints  as  absence  or 
presence  of  glycerin,  difference  in  the  comjjosition  of  the 
•olvent,  ic.  K/hcvreul  foreshadowed  the  jjrocess  of 
nwnnfactnnng  »<oaj»  V>y  the  union  of  free  fatty  acids  with 
•Ikali — a  proce«,s  which  was  realised  in  the  early  years  of 
•'  -  ne   candle    mannfii/tiirc    by   the    ]>rfxluction    of 


'>ap. )    The  foai)  jiasfe,  which  may  or  may  not 

'-   ...  -:.  exc»-««  of  alkali.  Is  treated  with  common  salt. 

The  latter  alj*r-rbs  and  withdraws  water  from  the  pastv 
maA.*.  and  when  a  rertain  concentration  of  the  salt 
fiolution  is  reached,  the  soap  Is  thrown  up  in  a  curdy  form, 
poor  in  water  and  rich  in  salt.  These  curdy  soap  granules 
occlofjc  some  of  the  aslinc  solution.     The  more  concen- 
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trated  the  salt  solution  is,  the  less  water  is  retained  by 
the  soap  granules,  or  "  curd,"  as  it  is  termed  in  technical 
parlance.  The  composition  of  the  "  curd "  is  at  this 
stage  a  function  of  the  composition  of  the  salt  solution, 
which  may  contain  free  caustic  alkali,  sodium  carbonate, 
and  also  glycerin,  &c.,  as  the  case  may  be.  After  with- 
drawing the  lye,  and  pre])aratory  to  boiling  with  the 
"  strengthening  "  change,  water  (and  a  small  quantity 
of  caustic  alkali)  is  added  to  "  close  "  the  soap.  The 
grains  of  soap  absorb  water,  ]iartmg  with  salt  until  the 
salt  solution  has  become  so  dilute  that  it  dissolves  soap, 
and  that  finally  a  homogeneous  mass  is  obtained.  The 
next  operation  is  merely  a  re{x?tition  of  the  process  of 
graining,  with  that  difference,  however,  that  the  salt 
solution  is  now  made  less  concentrated  than  before,  with 
a  view  to  producing  a  less  coarse  grain,  so  as  to  facilitate 
the  operation  of  "  finishing."  (See  above.)  The  mass 
in  the  soap  pan  represents  at  this  stage  a  biphasic  system, 
the  two  component  phases  of  which  have  been  charac- 
terised already.  The  composition  of  the  two  phases 
differs,  whilst  their  constitution  is  the  same  ;  both  contain 
the  same  substances,  only  in  different  proportions  ; 
both  are  colloidal  solutions  of  sodium  salts  of  fatty  acids 
in  an  alkaline  salt  solution,  the  proportions  of  salts 
and  soap  only  varying  to  a  considerable  extent.  (See 
below.) 

On  cooling  we  should,  therefore,  obtain  two  layers 
only,,  viz.,  "  neat  "  soap  and  "  nigre."  As  is  well  known, 
very  frequently  three  layers  are  found,  the  third  layer 
being  a  strong  salt  solution  below  the  nigre.  Ihe 
occurrence  of  this  third  layer  is  readily  explained.  M 
the  temperature  of  the  finishing  operation  the  nigre 
is  essentially  an  alkaline  salt  solution,  holding  so  much 
soap  in  solution  as  corresponds  to  the  then  pr  vailing 
tem^Jerature.  If  the  "nigre"  cools,  the  equilibrium 
can  no  longer  remain  undisturbed,  and  a  port  on  of  the 
saline  solution  separates  out,  leaving  the  nigre  richer  in 
soap  than  it  was  at  the  highest  temperature  reached 
during  the  boiling  operation.  (If  the  soap-pan  is  well 
protected  against  loss  of  heat  by  radiation  it  may  happen 
that  no  salt  solution  separates.)  From  the  large  numbers 
of  experiments  published  by  Merklen  in  support  of  his 
views,  one  example  may  be  given  as  typifying  the  boiling 
of  a  tallow  soap. 

The  "neat"  soap  gave  the  following  numbers:  — 
W^ater,  36-10  per  cent.  ;  fatty  anhydrides,  56-77  i)er  cent.  ; 
combined  alkali  as  Na20,  6-59  per  cent.  ;  anhydrous 
soap,  63-36  per  cent.  ;  free  alkali,  0-25  per  cent.  ;  sodium 
chloride,  0-29  per  cent.  For  a  genuine  commercial 
tallow  soap  the  amount  of  "  anhydrous  soap  "  is  rather 
low.  The  "nigre"  consisted  of  three  layers: — (1)  The 
uppermost  layer,  yielding  the  following  numbers — water, 
36-40  per  cent.  ;  free  alkali,  0-28  per  cent.  ;  sodium 
chloride,  0-29  per  cent.  ;  anhydrous  soap  (by  difference), 
63-03  per  cent.,  has  approximately  the  same  composition 
as  the  "  neat  "  soap.  (2)  The  next  layer  forming  the 
middle  portion  of  the  "  nigre "  gave  the  following 
numbers  : — Water,  53-40  per  cent.  ;  free  alkali.  0-73  per 
cent.  ;  sodium  chloride,  0-90  jier  cent.  ;  anhydrous  soap 
(by  difference).  44-97  per  cent.  (3)  The  lowest  layer, 
forming  the  well  known  greyish  spongy  mass,  furnished 
the  following  numbers  <m  analysis  : — Wafer,  68-30  \>eT 
cent.  ;  free  alkali,  1-31  per  cent.  ;  sodium  chloride, 
I'So  per  cent.  ;  anhydrous  soap  (by  difference),  28-54  i)er 
cent. 

The  "  lye  "  below  the  "  nigre  "  contained  : — Sodium 
carbonate,  0-86  per  cent.  ;  sodium  hydroxide,  1-87  i^r 
cent.  ;  sodium  chloride,  3-40  per  cent.  The  composition 
of  the  nigre  Is  thus  obviously  a  inunction  of  the  temjierature  ; 
the  composition  changes  continually  with  the  fall  of  the 
temperatuie,  and  the  changes  are  only  arrested  when  the 
mass  solidifies. 

Views  similar  to  those  developed  by  Merklen  have 
been  published.,  curiously  enough,  at  the  same  time  and 
independently  of  Merklen,  by  Lejnidorfer  (Aug.uburger 
Seifensiederzeifung,  1906,  Nos.  24  to  29).  His  deductions 
are,  however,  not  expressed  with  that  clearness  which  is 
fotin  I  in  .Merklen's  book.  They  are  clothed  in  a  more 
popular  form  ;  in  fact,  too  poytiilar  a  form.  Moreover, 
no  exj)erimental  flata  are  su()plicd,  and  the  exposition 
frequently  a))j)earH  rather  diffuse.  Still,  the  funda- 
mental ideas  are  the  same,  and  it  should  be  emphasised 
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that  Leimdorfer  has  especially  succeeded  iu  giving  a 
good  explanation  of  the  theory  of  that  kind  of  blue- 
mottled  soap,  which  is  kno\vn  on  the  Continent  under 
the  name  "  Eschweger  Seife  "  and  "  Savon  marbre  de 
Nantes."  This  soap  represents  at  the  boiling  tem- 
perature a  mixture  of  two  soap  solutions*,  so  carefully 
balanced  by  the  art  of  the  soapmaker  that  they  have 
approximately  the  same  specific  gravity  at  a  temperature 
slightly  below  the  boiling  temperature.  Hence,  on 
solidification  of  the  mass,  no  separation  of  the  com- 
ponents into  two  distinct  layers  takes  place.  What 
separation  does  take  place  occurs  so  slowly  that  the 
solution  which  is  richer  in  soap  solidifies  and  imprisons 
the  solution  which  is  poor  in  soap,  before  the  latter  has 
had  time  to  segregate  in  the  shape  of  a  lower  layer.  Hence 
the  desired  '"  marble  "  in  the  soap  is  obtained.  (No 
doubt  chemical  analysis  will  enable  the  scientific  soap- 
maker  to  determine  a  priori  what  the  practised  soap- 
boiler at  the  soap-pan  is  able  to  hit  ofl,  as  it  were, 
instinctively.  I  am  all  the  more  confident  in  putting 
forward  this  assertion  as  I  have  carried  out,  about  fifteen 
years  ago,  on  a  large  scale  a  very  considerable  number 
of  experiments,  following  up  each  "  change  "  in  the  process 
of  boiling  soap  in  the  pan,  and  analysing  both  the  lyes 
and  the  soap  of  each  "  change."  Thus  I  was  able  to 
fix  beforehand  for  each  "  change "  the  composition 
which  the  half-finished  soap  and  the  lyes  should  have, 
being  solely  guided  by  the  chemical  analysis  got  from 
preceding  successful  "  boilings."  These  experiments 
have  not  been  published  hitherto  for  obvious  reasons.) 
Stress  should  also  be  laid  upon  the  fact  that 
Leimdorfer  considers  the  settled  soap  as  a  product  of 
crystallisation. 

The  fact  that  commercial  soaps  boiled  on  a  "  nigra  " 
contain  approximately  the  same  percentage  of  fatty 
acids,  the  variations  amounting  to  no  more  than  1  per 
cent,  if  proper  care  is  exercised,  may  be  explained  in  the 
light  of  Merklen's  views  by  the  fact  that  in  the  process 
of  manufacturing  "  settled  "  soaps,  we  choose  as  constants 
not  only  the  temperature  and  the  pressure,  but  also  the 
proportion  of  free  alkali  in  the  "  nigre  "  and  the  amount 
of  soap  held  in  solution  by  the  nigre.  The  two  last 
conditions  implicitly  postulate  that  the  amount  of  salt 
must  also  be  approximately  constant.  Such  slight 
variations  as  actually  do  occur  may  then  be  ascribed  to 
slight  variations  in  the  composition  of  the  nigre,  the 
amount  of  salt  left  in  the  neat  soap,  &c.  It  may,  indeed, 
be  granted  that  these  factors  are  fairly  constant  in 
practice,  as  in  the  large  modem  soap  works  all  working 
details    are    so    carefully    observed,    that    soaps    having 

firactically  identical  composition  are  being  manufactured 
rom  week  to  week  without  any  difficulty  whatever. 
Those  oils  and  fats  which  do  not  yield  a  "  settled  "  soap 
of  63  per  cent,  fatty  acids  if  used  alone,  are  mixed  in 
practice  with  other  oils  and  fats,  so  that  the  mixture 
yields  a  "  settled  "  soap  of  63  to  01  per  cent,  of  fatty 
acids. 

Now,  if  we  accept  the  fact  that  the  percentage  of  63  to 
64  per  cent,  of  fatty  acids  is  the  maximum  obtainable 
in  a  "  settled  "  soap,  it  would  apjiear  immaterial  whether 
wc  consider  the  water  (or  to  speak  more  correctly,  the 
dilute  salt  solution)  which  a  "  settled "  soap  retains, 
as  the  maximum  amount  of  water  (or  solution)  which 
the  colloid — sodium  salts  of  mixed  fatty  acids — can  absorb, 
or  whether  we  look  upon  it  as  "  water  of  constitvction." 
If,  however,  it  were  possible  to  juepare  a  commercial 
"  settled  "  soap  containing  more  than  63  per  cent,  of 
fatty  acids,  i.e.,  more  than  69  per  cent,  of  anhydrous 
soap,  then  the  theory  which  assumes  "  water  of  con- 
stitution "  must  fall  to  the  ground,  and  the  explanation 
that  soap  is  a  colloid  would  certainly  deserve  to  be 
preferred. 

Amongst  the  soap  analyses  Merklcn  has  published 
in  detail  there  are  many  which  contain  less  than  69  per 
cent,  of  anhydrous  soap,  but  I  also  find  six  which  contain 
from  71  to  74  per  cent,  of  anhydrous  soap.  This  would 
appear  to  me  to  be  inconsistent  with  the  general  experience 


*  Cpr.  also    A,    A.    Shukoff,    Augsburgcr    Scifensiederzeitung, 
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on  which  I  have  laid  stress  so  frequently  throughout  this 
paper. 

My  difficulty  might  be  met  by  the  contention  that  the 
"  settled  "  soaps  found  in  commerce  contain  too  much 
water  in  theii'  freshly  prepared  state,  and  that  they 
would  part  with  more  water  (or  rather  dilute  salt  solution) 
on  settling  in  the  soap  pan,  if  they  did  not  solidify  too 
soon.  And  it  might  further  be  said  in  view  of  my  difficulty, 
that  the  colloid  which  absorbs  the  maximum  of  water 
and  the  minimum  of  salt  is  that  one  which  is  obtained 
in  the  process  of  "  graining  "  with  the  most  concentrated 
salt  solution.  Of  course,  such  grained  soap  mechanically 
occludes  portions  of  that  concentrated  salt  solution,  and 
would  therefore  show  a  much  lower  percentage  of  fatty 
acids  than  63 — 64  per  cent.  It  appeared  to  me  that 
some  light  might  be  thrown  on  this  question  if  such  a 
grained  soap  were  pressed  so  as  to  remove  the  occluded 
I  salt  solution.  Therefore  the  following  experiments  were 
i  undertaken,  the  amount  of  salt  used  iu  the  three  succeeding 
experiments  being  gradually  reduced  to  the  smallest 
amount  possible. 

Pure  tallow  was  converted  on  a  practical  scale  into 
a  genuine  commercial  soap.  This  finished  soap  contamed 
anhydrous  soap,  67*00  per  cent.  ;  sodium  chloride, 
0-934  per  cent.  A  bar  of  this  soap  was  boiled  up  with 
water  to  a  homogeneous  paste  and  treated  with  solid 
salt,  iintil  an  excess  of  salt  was  found  at  the  bottom  of 
the  salt  solution.  The  curdy  mass  was  expressed,  first 
by  hand  in  a  cloth,  then  in  a  spindle  press  up  to  a  pressure 
of  20  lb.,  then  at  40  lb.,  and  finally  in  a  hydraulic  press 
at  75  atmospheres.  The  percentages  of  fatty  acids  in 
the  successively  prepared  "  soaps  "  were  the  following  :  — 
38-0  per  cent.,  58-6  per  cent.,  62-8  per  cent.,  and  65-4 
l^er  cent.  The  edges  of  the  press  cake  were  then  cut  off, 
the  mass  roughly  broken,  and  pressed  again  at  100  atmos- 
liheres.  The  resulting  soap  contained  : — anhydrous  soap, 
73*10  per  cent. ;  sodium  chloride,  22*18  per  cent.  The 
mass  was,  of  course,  not  a  commercial  soap,  being  a 
mechanical  mixture  of  22*18  per  cent,  sodium  chloride, 
73*10  per  cent,  anhydrous  soap,  and  4*72  per  cent,  of 
water. 

Evidently  in  this  experiment  too  much  salt  had  been 
used  in  the  "  graining."  Hence  in  the  following  experi- 
ment the  "  graining  "  was  performed  by  careful  addition 
of  a  saturated  brine  solution  to  the  soap  jelly  (prepared 
as  above)  until  a  clear  separation  of  the  "  curd  "  had 
taken  place.  The  curd  so  obtained  was  pressed  as  before. 
The  mass  pressed  at  7o  atmospheres  contained  68*4  per 
cent,  fatty  acids.  Pressed  at  100  atmospheres  it  yielded 
69*6  per  "cent,  fatty  acids.  Finally,  after  pressing  at 
150  atmospheres,  the  mass  contained : — .\nhydrou3 
soap,  85*24  per  cent.  ;  sodium  chloride,  1*74  per  cent.  ; 
water  (by  difference),  13*02  per  cent.  This  mass  differs, 
of  course,  very  much  from  a  commercial  soap. 

As  the  proportion  of  salt  must  be  considered  to  be 
still  too  high,  the  commercial  genuine  soap  which  formed 
the  starting  point  was  shredded  and  pressed  up  to  150 
atmospheres.  The  expressed  mass  contained  : — Anhydrous 
soap,  73*88  per  cent.  ;  sodium  chloride,  0*87  per  cent.  ; 
water  (by  difference),  25*25  per  cent.  This  mass  was, 
however,  not  a  commercial  soap  but  rather  that  form  of 
soap  which  is  ready  for  the  plodding  machine  in  the 
manufacture  of  a  toilet  soap. 

The  foregoing  experiments  have  not  removed  the 
difficulty  which  I  find  in  accepting  fully  Merklen's  views. 
At  present  I  am  unable  to  reconcile  his  statement  as  to 
having  obtained  those  six  commercial  soaps  with  higher 
percentage  than  69  per  cent,  of  anhydrous  soap,  with  my 
own  experience. 

Obviously  only  further  experiments  can  remove  this 
difficulty,  as  also  some  minor  difficulties,  such  as  the 
influence  of  the  metallic  soaps,  which  settle  out  from  the 
genuine  soap  into  the  "  nigre,"  &c.  But  whatever  may 
be  the  outcome  of  renewed  experiments,  Merklen's  views 
cannot  fail  to  stimulate  further  research  into  the  com- 
position of  soap,  and  thus  help  to  raise  the  industry  of 
soapmaking,  which  has  only  too  long  been  looked  upon  as 
a  mere  art,  to  the  rank  of  a  scientifically  well-founded 
industry,  the  operations  of  which  are  governed  by  the 
laws  of  mass  action,  the  phase  rule,  and  the  modern 
chemistry  of  colloids. 
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SIB.     MAX1XIIUA>'    TOCH    IN     I'llE    C'HAIK. 

HISTORY    AND    USES    OF    SOAP    IN    PHAH.MACY 
AND    MEDICINE. 

BY    I>B,    WM.    C.     ALl'EK*!. 

History  does  not  recortl  the  imme  of  the  inventor  of  soap, 
and  it  is  likely  that  none  ever  existed.  The  accidental 
combination  of  the  jiotash  in  wood  ashes  with  an  animal 
fat.  probably  hanjienod  wherever  Nomads  roamed  through 
the  countries  ;  out  the  resulting  jiroduct  was  valued 
little  and  played  no  pi\rt  iti  their  primitive  households. 
In  the  old  sacred  records  the  word  "  soap  "  is  mentioned 
twice,  once  in  the  book  of  Jeremiah,  and  once  in  Malachai. 
But  it  refers  probably  to  the  juice  of  a  ])lant,  that  was 
then,  as  well  as  centuries  later,  used  by  the  dyers  of 
woollens.  Nor  did  the  old  Greeks  know  soap.  Homer, 
who  gives  us  minute  accounts  of  domestic  life  and  customs, 
does  not  mention  the  word,  nor  has  any  mention  been 
made  of  it  in  the  discovered  records  of  the  Assyrians  and 
Egj-ptians.  Soap  was  also  an  unknown  thing  to  Chinese 
civilisation,  which  has  flourished  to  a  high  degree  for 
thousands  of  years  in  spite  of  Liebig's  dictum  that  the 
state  of  a  nation's  civilisation  is  indicated  by  its  con- 
sumption of  soap.  What  substitutes  did  the  old  Chinese 
u-oe  for  soap  ?  There  was.  in  the  first  instance,  the  native 
soda  from  the  north  of  China  and  Tibet,  called  kien  iu 
Chinese  ;  hence.  European  soap  is  now  called  fan-kien, 
it,  '■  foreign  soap."  The  old  Chinese  further  used  a 
preparation  called  fei-t.sau-to,  made  from  the  pods  of  the 
Acacia  eoneinjui.  Finally,  rice  water  was  used  in  cleaning 
clothes. 

The  first  authentic  mention  of  soap  is  made  by  Pliny 
the  Elder,  who  speaks  in  a  scientifio  way  of  a  remedy  for 
tumors  made  from  ashes  and  oil.  At  another  place  he 
de^ribes  a  process  for  the  preparation  of  soap,  diflcrint^ 
but  little  from  that  pursued  at  the  present  day,  and 
ascribes  its  invention  to  the  Gauls,  who  made  it  from 
tallow  and  beech-wood  a.shes.  and  used  it  to  make  their 
hair  blond.  He  also  makes  mention  of  a  hard  and  a  soft 
soap.  The  remnants  of  a  fairly  well-equipped  soap 
factory  have  been  unearthed  in  Pompeii,  containing 
pieces  of  soap  in  perfect  condition,  although  more  than 
1700  years  old.  .\s  Pliny  died  in  97  a.d.,  we  may  infer 
that  soap  waa  used  by  the  Romans  in  the  last  two  or  three 
renturi'-5  before  Christ. 

Pharmacy  and  medicine  paid  but  little  attention  to 
these  alkaline  soaps,  although  in  all  pharmacopoeias  of 
the  la.^t  century  hard  and  soft  soaps  are  mentioned,  and 
methods  for  their  preparations  given.  The  Materia 
Medica  of  the  MassachuM-'tts  .Medical  College  in  1808 
speaks  of  sapo,  soap,  prepared  with  oil  of  olive  and  soda, 
called  Castile  soap.  The  first  American  Pharmacopeia 
mentions  simply:  Sapo,  Castile  soap,  or  Sapo  hispanicwi. 
A  later  edition,  in  1831,  speaks  of  sapo,  soap,  jirepared 
from  soda  and  olive  oil,  and  of  ,Sujx)  vtUgari^,  common 
soip.  |-»reparpd  *rom  soda  and  animal  oil. 

Not  antii  1880  is  soft  soap  official  in  our  Pharmacopreia, 
which,  besides  olive  oil  soap,  sjjcaks  of  Snpo  liridiK,  green 
■osp,  aoap  prepared  from  j>otash  and  fi.xed  oils,  and 
describes  it  as  a  "  soft  greenish  yellow  unctuous  jelly.''  In 
the  British  Pharmacojwna  hard  and  soft  soaps  are  both 
official  as  earlyas  1818,  where  we  read  of  -.—Sajxi  durni— 
soap  from  soda  and  olive  oi'.,  and  .Snpo  7nr>UiM—no:in 
from  potash  and  various  oils.  'J'he  French  eode.x  as 
far  back  as  1748,  mentions  a  immber  of  soajts,  viz.  :  Sapo 
alt/uji,  ordinary  soap;  SnjMi  mriigatufi,  and  Sapo 
hispnnicuj,.  I^ter  on  a  Sajx)  fdhna,  made  of  almond 
oil,  is  mentioned.  In  various  pharmaceutical  works 
•  turpentine  soap  is  mentioned  (about  1818)  made  of 
potaasium  carlwnate,  oil  of  turinintine,  and  rosin,  and 
Henry  and  Guibert  in  their  "  Trait/,  de  Pharmacie  " 
in  1818  mention  a  soap,  made  of  beef  marrow  and  soda 
The  German  I'harmacofKeia,  more  than  a  century  ago 
sfieaks  of :  Sapo  domf./itif.uit,  Saj,fj  rrw.dirnluH,  a  white 
fKjwder,  Sapo  olmcrf/u»  (Castile  -OAp),Sfijjfjlercfnnthi/)o/u>, 
and.SViyy)  itrulit,  <it  Kidinun.  Th«j  principal  useof ail  these 
soa}*,  how»-ver,  an  lur  as  me*licine  is  con<erned,  was  the 
adnwjiistration    of    various    medicaments    in    pill    form, 


and  soap  was  probably  the  most  favoured  excipient  for 
making  jiills.  Opium,  sqttills,  sodium  bicarbonate,  aloes, 
injTrh.  iron,  various  mercury  compounds,  and  others, 
were  made  into  })ills  by  the  aid  of  soap,  and  in  the 
Pharmacopo'ia  of  1830,  we  also  find  a,  pill  called  ofHcially, 
Compound  })ill  of  soap,  and  containing  half  a  grain  of 
opium  ami  two  grains  of  soap  in  each  ])ill.  This  is  a 
harmless  name  for  so  powerful  a  pill,  which,  however, 
was  dropped  in  1880.  U})  to  this  time  medicine  had 
no  other  use  for  soap  except  as  a  general  hygienic  agent. 

We  also  have  insoluble  soap,  that  is,  salts  of  fatty 
acids  with  other  metals,  and  these  salts,  or  at  least  one 
of  thoni,  has  been  iised  in  medicine  for  many  centuries. 
This  is  the  lead  salt  of  oleic  and  palmitic  acids,  generally 
called  lead  plaster.  As  far  back  as  1053,  in  a  book  on 
Materia  Medica,  by  Nicholas  Culpepper,  in  London, 
the  author  describes  a  lead  plaster  under  the  name  of 
Diachylon  simple.  This  description  begins  as  follows  : — 
"  Let  the  Letharge  boil  with  the  Oyl  of  Olive  and  Hogs 
grease  a  long  time,  continually  stirring  it  with  the  branch 
of  a  Pahu  or  other  tree  of  a  binding  nature,  as  Oak,  Box,  or 
Medlar,  which  is  new  cut,  that  the  vertue  of  the  Spatula 
may  be  mixed  with  the  Plaister,  etc."  Those  who  have 
access  to  medicinal  books  of  still  older  dates  will  probably 
find  in  them  similar  descriptions.  This  lead  soap  entered 
into  all  pharmacopoeias.  The  method  of  making  it  does 
not  differ  materially  in  the  various  countries  ;  litharge, 
olive  oil  and  water  arc  boiled  till  saponification  takes 
place.  Lead  plaster  forms  the  base  of  a  number 
of  other  plasters  and  is  often  mixed  with  a  soluble  soap. 
Thus  in  a  London  Pharmacopoeia  of  1720,  a  soap  plaster 
is  described,  consisting  of  hard  soap  and  lead  plaster. 

When  the  manufacture  of  soap  became  a  prominent 
industry,  additions  of  various  kinds  were  made,  first  to 
impart  an  agreeable  odour  and  make  the  soap  more 
attractive  and  desirable  as  a  toilet  article,  but  soon 
other  ingredients  were  added  with  a  view  of  giving  it 
medicinal  properties.  These  so-called  medicinal  soaps, 
containing  various  medicaments  that  were  otherwise 
applied  in  the  form  of  ointments  or  plasters,  as  sulphur, 
tar,  carbolic  acid,  &c.,  were  in  the  beginning  a  strictly 
commercial  enterprise,  until  two  German  dermatologists, 
Dr.  Unna  of  Hamburg,  and  Dr.  Eickhoff  of  Elberfeld, 
took  this  matter  up  in  1885  and  created  medicinal  soaps 
on  strictly  scientific  principles.  Both  wrote  a  series  of 
articles  recommending  soaps  in  place  of  plasters  and 
setting  forth  their  advantages  very  eloquently.  These 
advantages  were  stated  to  rest  on  the  fact  that  soaps, 
as  compared  with  plasters,  are  less  troublesome,  more 
effective,  cleaner,  and  less  disagreeable,  absolutely  harm- 
less and  less  expensive.  Four  different  methods  of  appli- 
cation are  recommended  by  these  dermatologists,  viz., 
simj)lo  washing ;  rubbing  dry  the  applied  foam  with 
woollen  cloths  ;  allowing  the  foam  to  dry  on  the  skin ;  and 
finally,  retaining  the  applied  foam  by  means  of  water- 
tight dressings.  The  third  method,  the  drying  of  the  foam 
on  the  skin,  is  the  most  usual.  While,  therefore,  the  soaps 
thus  applied  will  also  exercise  their  cleansing  properties 
they  are  principally  used  as  plasters  ;  and  we  may  term 
these  medicated  soaps  soluble  plasters.  Both  Unna  and 
Eickhoff  lay  great  stress  on  the  necessity  of  j)reparing  a 
good  soap-stock  to  which  the  medication  is  added.  They 
reject  the  cocoanut-oil  soap,  which  is  largely  used  as  a 
fine  toilet  soap  on  account  of  its  foaming  properties, 
and  state  that  nine-tenths  of  the  skin  diseases,  as  chapped 
hands,  roughness,  sensitiveness,  &c.,  are  caused  by  the 
use  of  siich  soaps.  In  connection  with  this  statement,  the 
qu(!Stion  might  arise  in  this  country  if  the  composition  of 
domestic  and  toilet  soay)s  might  not  be  made  subject 
to  the  present  Food  and  Drug  Law,  and  a  definition  of 
"  soap  "  as  a  hygicjnic  ag(^nt  cxi)ected  from  the  chemical 
authorities  in  Washington.  The  soap  that  Eickhoff 
recommended  as  the  best  stock  for  medicinal  soap  consists 
of  three  parts  of  beef  tallow,  and  one  part  of  olive 
oil,  saponified  with  soda  lye  to  a  neutral  soap.  To  this 
stock  soap  a  mixture,  consisting  of  2  per  cent,  of  lanolin 
and  3  per  cent,  olive;  oil,  is  added,  in  order  to  j)roduce  a 
superfatted  soap,  which  is  claimed  to  be  far  superior  to 
neutral  soap  for  medicinal  pur[)08es.  A  long  list  of 
medicinal  soaps  are  pre[)ared  by  various  additions 
according  to  the  kind  of  skin  disease  for  which  they  are 
used,    as    resorcinol,    salicylic    acid,    quinine,    hydroxyl- 
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amine,  iodoform,  creolin,  ergotin,  iodine,  menthol,  salol, 
aristol,  mercury  compounds,  &c.  The  claim  that  super- 
fatted soaps  are  more  beneficial  to  the  skin  than  neutral 
soaps,  must  be  left  to  the  dermatologist ;  opposing  views 
have  been  taken  by  many  physicians  who  do  not  endorse 
this  claim,  on  account  of  the  want  of  stability  of  such  soap, 
and  because  of  the  free  fatty  acids  that  they  contain, 
which  are  said  to  be  deleterious  to  the  skin. 

Soon  after  the  investigations  of  Chevreul,  efforts  were 
also  made  to  form  soaps  of  other  metals,  and  mercury, 
zinc  and  calcium  soaps  were  prepared  with  more  or  less 
success.  A  drawback  in  their  manufacture  was  the 
somewhat  uncertain  and  varying  composition  of  the 
various  fats,  and  it  was  natural  that  the  idea  was  conceived 
to  first  separate  the  fatty  acids,  and  then  use  the  pure 
acid — oleic,  palmitic,  or  stearic  acid — to  form  soap. 
Prof.  John  Marshall,  as  early  as  1872,  proposed  a  combina- 
tion of  oleic  acid  with  freshly  precipitated  oxides  or 
alkaloids.  However,  he  did  not  produce  definite  chemical 
compounds,  but  made  solutions  of  such  oleates  in  a  large 
excess  of  oleic  acid.  Preparations  of  this  kind  were 
received  with  much  favour  by  the  medical  profession, 
and  in  1890  three  of  them  found  their  way  into  the  phar- 
macopoeia, viz.,  the  oleates  of  mercury,  zinc  and  vera- 
trina.  In  the  last  edition,  the  zinc  compound  is  again 
dropped,  but  atropine,  cocaine,  and  quinine  added.  The 
percentages  of  oxides  and  alkaloids  vary  from  2  to  25 
per  cent.,  and  the  name  oleate  is  adopted  for  the 
preparation. 

This  is  greatly  to  be  regretted,  for  as  stated  before, 
these  preparations  are  not  definite  chemical  oleates, 
but  mixtures  or  solutions  of  oleates  in  oleic  acid  and  olive 
oil.  On  the  other  hand,  a  stearic  acid  soap,  viz.,  zinc 
stearate,  is  described  as  a  definite  chemical  compound, 
forming  a  fine  white  powder,  but  no  method  for  its  manu- 
facture given. 

It  is  not  unlikely  that  soaps  of  definite  composition  as 
regards  the  various  fatty  acids,  will  receive  more  attention 
in  the  future  ;  for  the  use  of  soap  as  base  in  place  of  oint- 
ment seems  to  gain  favour  from  day  to  day  ;  so  that  in 
the  next  edition  of  our  pharmacopoeia  we  may  expect 
to  see  real  oleates,  and  possibly  solutions  of  oleates  in 
various  fattj'  acids  or  oils. 


Meeting  held  at  Chemists'  Club,  on  Friday,  April  19, 1907. 
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COTTON  SEED  SOAP  STOCK. 

SY  DR.   DAVlD   WESSON. 

The  average  annual  production  of  crude  cotton  seed 
oil  in  the  United  States  is  about  three  million  barrels 
of  50  galls,  or  375  lb.  Cotton  seed  oil  is  sold  by  weight 
and  settled  for  on  the  basis  of  7J  lb.  to  the  gallon,  a  trade 
custom  of  more  antiquity  than  usefulness.  The  crude 
oil  as  it  is  pressed  from  the  seed  varies  in  colour  from  light 
sherry  to  almost  black.  Light  claret  would  represent  the 
average.  The  colouring  matter  consists  of  a  dark  resinous 
substance  soluble  in  alcohol  and  ether,  but  sparingly 
soluble  in  hot  petroleum  spirit.  It  combines  with  caustic 
soda,  forming  a  water  soluble  alkali  salt,  which  has 
apparently  considerable  coloiu"ing  powers,  but  is  of  no 
value  as  a  dye  when  compared  with  lutch  and  catechu. 
Besides  colouring  matter,  the  crude  oil  contains  varying 
amounts  of  albumin,  suspended  particles  of  cotton  seed 
meats,  a  peculiar  pectin-like  body,  025  to  05  per  cent, 
of  moisture,  and  varying  amounts  of  free  fatty  acids. 

Up  to  the  present  time  no  better  method  of  refining  has 
been  discovered  than  that  of  treating  the  oil  with  caustic 
soda,  which  neutralises  the  free  acids,  coagulates  the  albu- 
min, and  dissolves  the  colouring  matter.  The  treatment 
is  conducted  in  large  tanks  working  from  50  to  300  barrels. 
There  are  nearly  as  many  styles  of  tanks  as  there  are 
refineries.     The  essential  featuies  consist  of  some  method 


of  agitating  the  oil.  The  oil  is  heated  and  agitated  with 
lye  of  the  proper  strength  till  the  soap  stock  separates 
in  flakes  of  higher  specific  gravity  than  the  oil.  Steam 
and  agitation  are  shut  off,  and  the  flakes  drop  to  the  bottom 
of  the  tank  in  a  slimy  mass,  commonly  known  as  cotton 
seed  soap  stock,  or  foots. 

According  to  the  very  interesting  book  of  cotton  seed 
statistics  published  by  Messrs.  Aspegren  and  Co.,  of  the 
New  York  Produce  Exchange,  the  refining  losses  in  this 
country  for  the  past  five  years  ran  as  follows  :  1902,  15 
per  cent.  ;  1903,  9  per  cent.  ;  1904,  9  per  cent.  ;  1905, 
9  per  cent.  ;  1906,  8  per  cent.  Assuming  9  per  cent, 
to  be  the  average  loss,  and  that  all  the  soap  stock  made 
contained  50  per  cent,  fatty  acids,  the  annual  production 
from  three  million  barrels  of  crude  oil  would  be  432,000 
barrels,  having  a  value  of  about  1^  million  dollars. 

Fresh  soap  stock  before  exposure  to  the  air  varies  in 
colour  according  to  the  oil  from  which  it  is  made.  The 
locality,  age  of  crush,  and  strength  of  lye,  all  cause  varia- 
tion from  light  dirty  yellow,  thi-ough  dark  green,  to  deep 
red.     On  exposure  to  the  air  the  colour  becomes  black. 

The  consistency  of  the  material  varies  with  the  amount 
of  alkali  and  strength  of  lye  used,  and  the  skill  of  the 
refiner.  The  soap  stock  may  appear  soft  and  fluid  or  as 
hard  as  putty.  It  may  appear  a  homogeneous  mass  or 
like  a  mixtm-e  of  soap  and  free  oil.  The  specific  gravity 
varies  from  0'970  to  r04,  TOO  being  the  general  average. 
The  odour  of  soap  stock  is  very  similar  to  decomposed 
fish,  doubtless  due  to  methylamine.  The  amount  of 
water  present  has  a  great  influence,  not  only  on  consist- 
ency, but  on  keeping  qualities.  Soap  stock  containing 
much  over  40  per  cent,  water  will  ferment  readily  in  hot 
weather.  This  fermentation  breaks  up  most  of  the 
neutral  glyceridos  with  the  separation  of  a  very  unpleasant 
smelling  aqueous  liquid,  having  an  acid  reaction.  If 
confined  in  barrels,  the  gas  produced  by  the  fermentation 
will  burn  the  packages.  Fermented  soap  stock  does  not 
produce  as  good  coloured  soap  as  can  bo  made  from  the 
fresh  material. 

Commercially,  soap  stock  is  sold  on  a  60  per  cent,  fatty 
acid  basis.  Soap  stock  containing  less  than  40  per  cent, 
cannot  be  delivered  on  contracts.  As  drawn  from  the 
refining  kettle,  soap  stock  varies  greatly  in  composition. 
The  total  fatty  acids  run  from  35  to  65  per  cent ;  45  per 
cent,  is  a  fair  average.     A  typical  analysis  is  as  follows  :— 

Water  36-00 

*Fatty  anhydrides 48-50 

Glycerine   3-98 

Caustic  soda  (NajO) 3-20 

Colouring  matter 2-42 

Organic  matter 5-80 


100-00 


Fatty  acids  50  per  cent. 


To  convert  this  material  into  soap,  it  must  be  boiltd 
up  with  a  small  excess  of  caustic  soda,  and  then  salted 
out.  The  l3-e  from  the  saponification  change  carries  the 
bulk  of  the  organic  and  colouring  matter.s,  and  as  a  rule 
solidifies  on  cooling.  The  resultant  soap,  commonly 
called  "  killed  foots,"  is  washed  several  times  with  very 
small  excess  of  caustic  in  each  change  ;  then  a  strengthen- 
ing change  is  given,  and  after  one  or  two  washes,  settled. 
The  colouring  matter  which  is  soluble  in  caustic  soda  is 
also  soluble  in  dilute  salt  solutions.  Strong  brine,  how- 
ever, renders  it  insoluble.  Proper  washing  of  cotton  seed 
foots  soaps  requires  considerable  experience  and  care. 
To  obtain  the  best  economy,  the  washing  should  be  con- 
ducted in  such  a  manner  that  the  lighter-coloured  lyes 
should  be  used  over  again  on  the  darker-coloured  soaps. 

The  "  .settled  foots  soap  "  is  used  as  a  basis  for  various 
textile  soaps.  It  is  commonly  boiled  down  on  salt  brine 
till  it  contains  66  per  cent,  fatty  acids.  Mixed  with  soap 
from  harder  fats  and  rosin,  it  forms  the  basis  for  many 
cheap  laundry  soaps.  A  number  of  very  popular  washing 
powders  consist  of  nothing  but  settled  foots  soap  and  soda 
ash.  The  pure  soap  from  cotton  .jeed  soap  stock  is  too 
soft  to  be  used  by  itself,  except  in  a  mill  soap,  but  the 
various  combinations  in  which  it  can  be  worked  to  advan- 
tage make  it  a  very  important  commercial  product.  It  is 
by  far  the  cheapest  soap-making  material  in  the  market 
today. 
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JHeeting  held  at  ChemisU"  Club,  oh  Friday,  April  IQift, 
1907. 


MR,    MAXIMIU.VN    TOCH    IS    THE    CHAIR. 


RECOVERY  OF  GLYCERIN  FROM  SOAP  LYES. 


BY   J.    r.    HISCKLEV. 

The  soap  lyes  as  they  come  to  the  glycerin  plant  from 
the  soap  factory  contain  from  ')  to  6  }Hn-  cent,  of  glycerin, 
and  from  8  to  14  per  cent,  of  salt,  the  romaindi-r  being 
water  with  a  varying  small  amount  of  impurities.  The 
lyes  are  first  allowed  to  cool,  and  a  part  of  the  soapj' 
matter  present  rises  to  the  surface  and  is  skimmed  off. 
if  an  iron  salt  is  to  be  used  to  i)urify  the  lyes,  the  caustic 
and  carbonate  amounting  to  from  0'3()  per  cent,  to  0-40 

Iter  cent,  is  neutrali.-ied  with  sulphuric  acid,  and  about 
J  of  1  i)er  cent,  of  stdpliate  of  iron  is  added.  The 
lyes  are  agitated  with  air  dming  the  addition  of  the 
chemicals,  and  the  iron  salt  reacts  on  tlie  soa])y  matter 
}>resent,  and  iron  soaps  of  tlic  fatty  acids  arc  formed, 
and  are  removed  by  lilter  j)rcssin<;.  The  lye,  which  is  now 
clear,  is  draM-n  into  the  evaporator,  where  crude  (>f  34° 
Beaunie  is  made,  containing  from  0  to  8  jMjr  cent,  of  salt, 
80  to  85  ])er  cent,  of  glycerin,  the  balance  being  water 
with  a  small  amount  of  organic  matter.  The  chief  aim 
in  using  a  metallic  .«alt  in  the  ])urification  of  soaj)  lyes, 
is  the  removal  of  the  soaps  of  lower  fatty  acids,  formic, 
acetic.  butjTic.  caprylic,  &c.  This  is  well  accomplished 
by  the  following  method  :  There  is  first  added  to  the  lyes 
}  of  1  j)er  cent,  of  slaked  lime  as  milk  of  lime,  tlie  lyes 
beine  agitated  with  air  for  30  minutes  and  th^'U  allowed 
to  settle.  The  lime  soajis  which  are  formed  readily  sink 
to  the  bottom.  The  tanks  in  which  lye  is  treated  or 
stored,  are  litted  witli  a  draw-off  pi|>c  with  a,  swing  joint, 
in  order  to  avoid  drawing  off  any  but  clear  lye.  The  lye 
is  filtered  into  a  lead  lined  tank  and  neutralised  with 
hydrochloric  acid,  whilst  being  agitated  with  air,  and 
from  0-04  to  0-05  per  cent,  of  free  acid  being  left.  The 
thick  scum  of  fatty  and  resinous  compounds  whicii  forms 
on  the  surface,  is  removed  by  skimming.  A  small  amount 
of  aluminium  chloride  or  Hulj)hate  can  advantageously 
be  used  at  this  point  to  combine  with  and  helj)  remove  a 
part  of  the  soluble  fatty  acids  which  may  Ix-  ])resent. 
The  lye,  after  it  has  become  clear  by  subsidence,  is  iillowed 
to  run  without  filtering  into  a  second  lead  lined  tank, 
where  its  acidity  is  neutralised  with  caustic  soda,  jjrcpara- 
tory  to  taking  into  the  evaporator.  J5y  leaving  the  lye 
OOl  per  cent,  alkaline  at  this  jtoint  the  albuminous  matter 
•till  remaining  in  the  lye  is  coagulated.  The  salt  which 
if.  |>re('i (Stated  in  the  proce.s.s  of  boiling  down  the  lye  in 
the  eva[»orator  can  U-  removed  in  two  ways.  First,  by 
emptymg  the  evaporator  and  jtouring  the  salt  out  into  a 
large  pan  where  it  can  Ije  dried  by  the  use  of  vacuum  and 
Hteam,  or  the  hatne  result  can  ]h-  obtained  by  the  use  of 
a  large  cylinder  j)laced  below  the  evaporator  and  into 
which  the  salt  can  fall  as  it  is  precipitated  from  the 
■olation  in  the  prfKCHs  of  Ixiiling.  This  does  not  necessi- 
tate the  fihutting  down  of  the  cvajmrator,  for  by  the  closing 
of  a  valve  the  cylinder  can  Ix;  emptied  and  the  salt 
removed  to  a  tank  from  which  it  can  Ijc  drawn  to  a  centri- 
fugal, and  than  made  dry.  In  the  evajiorators,  a  vacuum 
of  from  25  inn.  to  27  ins.  should  U-  maintained.  The 
eraporatir/n  can  be  carried  on  with  exhaust  steam  until 
the  lye  han  fxrcome  saturated  with  salt,  which  it  does  at 
26'  Beaume;  U-ywid  this,  it  is  more  economical  to  use 
live  steam  of  Wj  or  70  lb.  j/resHure.  A  tulx;  evaporator 
ia  only  eflicienl  when  the  tuljes  arc  kc|»t  dean.  ThiH  in 
accomnlifthed  f>y  Ixiilint.'  out  the  evaporator  often  with 
frr»h  lye,  and  if  the  tuUs  are  of  iron,  by  wraping 
them  at  leant  once  a  month  to  remove  any  a<lhering 
acale.  Dash  plates  i-u.HfK.nde*!  in  the  top  of  the  »:v,iporator 
prevent  much  throwing  over  of  the  boilmg  liipior,  and 
whM,i  does  pasa  into  the  vapour  pijie  is  caught  in  cyimdrical 


drums  called  catchalls,  and  runs  back  to  the  evaporator. 
A  wet  vacuum  pump  is  used.  There  are  two  main  types 
of  tube  evaporators  used.  In  the  one  made  entirely  of 
iron  the  tubes  are  vertical  ;  tlie  liquor  circulates  in  the 
tubes  and  the  steam  on  the  outside.  In  the  other  type, 
the  evaporator  is  made  of  iron,  and  is  fitted  with  horizontal 
brass  tubes,  the  liquor  circulating  outside  the  tubes  and 
the  steam  inside.  The  latter  evaporator  is  the  more 
durable,  as  the  brass  tubes  do  not  have  to  be  replaced 
often  as  is  the  case  with  the  iron  tubes. 

As  to  another  type  of  evaporator  in  which  no  salt 
adheres  to  the  heating  surface,  see  Lewkowitsch,  Chem. 
Technolog.,  p.  1090. 

Tin;  crude  glycerin,  after  standing  to  allow  the  excess 
of  salt  to  settle;  is  taken  into  the  still  of  the  rehning  plant 
and  distilled.  The  crude  is  heated  in  the  still  with  a  closed 
steam  coil,  and  distilled  with  steam  at  a  temperature 
of  about  320°  F.,  passing  out  through  a  small  open 
coil. 

To  obtain  economic  results,  and  to  prevent  the  throwing 
over  of  the  salt  in  the  distillate,  the  steam  may  be  expanded 
and  retreated  or  superheated.  When  superheated  steam 
is  used,  a  coal  fire  is  maintained  directly  under  the  still, 
and  tlie  steam  ii.sed  for  distilling  passes  through  a  coil 
placed  in  the  fire  space.  Distillation  is  carried  on  with 
the  crude  at  a  temperature  of  350°  F.,  and  a  loss  of  5  per 
cent,  is  usually  sustained  in  jilants  of  this  construction, 
caused  probably  by  decomposition  of  glycerin,  due  to 
local  overheating.  In  this  style  of  a  still  it  is  always 
necessary  to  agitate  the  crude  with  a  mechanical  rotating 
stirrer.  When  using  reheated  steam,  the  steam  at  a 
pressure  of  from  120  to  150  lb.  is  exjianded  into  a  closed 
coil,  placed  inside  a  cylindrical  heater.  The  coil 
is  surrounded  by  steam  taken  directly  from  the 
boiler. 

Nearly  all  of  the  glycerin  passing  off  from  the  still  is 
condensed  in  th(!  catchalls,  from  two  to  four  being  attached 
to  each  still.  From  here  the  vapours  pass  down  through 
the  tubes  of  a  water-cooled  condenser,  dropping  as  sweet- 
water  into  a  drum  below.  This  sweet-water  may  be 
used  either  to  thin  down  the  foots  preliminary  to  their 
treatment,  or  it  can  be  used  in  boiling  out,  and  thus 
removing  the  salt  scale  on  the  inside  of  the  tubes  in  the 
evajKuators  of  the  crude  ])lant.  The  vacuum  which 
should  be  maintained  in  the  refinery  is  indicated  by  the 
temperature  of  the  vapours  ])assing  from  the  sweet-water 
down  to  the  vacuum  ])umj).  The  distillate  from  the 
catchalls  is  concentrated  in  an  evaporator,  a  closed  coil 
of  coursp  being  used.  To  prevent  loss  of  glycerin,  one 
or  two  catchalls  and  a  drum  are  jilaced  between  the 
evaporator  and  the  vacuum  ])ump.  As  the  evaporation 
jiroceeds,  tem|)erature  gradually  rises  until  it  has  reached 
290°  F.  If  it  is  desired  to  clarify  the  glycerin,  it  is 
accomjili.shed  by  filter  pressing  while  still  hot,  and  using 
about  1  per  cent,  of  bone  black. 

A  special  treatment  for  waste  Ives  has  been  patented 
by  W.  E.  (iarrigues.     (See  this  J.,  1904,  1153.) 

The  foots  which  are  dropped  from  the  still  contain  from 
40  to  50  per  cent,  of  glycerin,  10  to  20  ])cr  cent,  sodium 
acetate,  5  to  10  per  cent,  of  sodium  sails  of  non-volatile 
organic  acids,  the  remainder  being  water,  and  sodium 
chloride  and  sulf)hate.  The  foots  are  transferred  to  a 
lead  lined  or  wooden  tank,  and  boiled  with  the  amount  of 
8ul|)huric  acid  recjuired  to  neutralise  all  of  the  alkaline 
salts  jircsent.  After  cooling,  the  thick  tarry  mass  which 
has  collected  on  the  surface  is  skimmed  off  and  the  liquor 
filtered  through  canvas  bags  and  afterwards  concentrated 
in  a  cast  iron  evajiorator.  During  the  concentration 
all  of  the  volatile  organic  acids,  chiefly  acetic,  are  expelled. 
The  concentrate  can  be  returned  to  the  tank  in  the  crude 
glycerin  jdant,  or  if  the  concentration  has  been  carried 
far  enough,  it  can  be  distilled  alone  or  mixed  with  other 
crude. 

Tri  methylene  glycol  has  given  a  great  deal  of  trouble 
in  sfirnc  plants.  It  is  without  doubt  a  product  of  decoiii- 
jiosition  or  fermentation  of  the  fats,  as  it  is  only  found 
where  large  amounts  of  low  grade  fats  or  kitchen  greases 
are  saponified.  It  is  free  in  the  stock,  and  ran  readily 
be  removed  by  giving  the  stock  a  wash  preliminary  to  its 
saponification. 
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MB.    MAXIMILIAN   TOCH   IN   THE    CHAIR. 


DETERMINATION  OF  CASTOR  OIL  IN  SIIXTURES, 
SOAPS,  AND  ALIZARINE  ASSISTANTS. 

By   NATHANIEL   J.    LANE,    B.SC. 

Some  years  ago,  while  investigating  the  methods  for 
determining  castor  oil,  the  writer  found  that  the  lead 
soaps  of  that  oil  (lead  ricinoleate)  were  wholly  insoluble 
in  petroleum  ether.  Upon  that  fact,  the  following  method 
is  based. 

From  3  to  3-5  grms.  of  the  oil  or  fatty  acids  are  used 
for  the  analysis.  If  the  sample  is  sulphonated,  a  quantity 
•sufficient  to  yield  the  above  weight  of  fatty  acid  must 
be  boiled  for  about  two  hours  ^vith  dilute  hydrochloric 
acid  (1 — 5)  with  frequent  shaking  (Lewkowitsch,  vol.  2, 
p.  1002).  It  is  absolutely  essential  that  the  desulphona- 
tion  should  be  complete.  The  acid  solution  is  poured 
into  a  separating  funnel,  shaken  with  ether,  and  the 
ethereal  solution  washed  with  water  until  free  from  acid. 
The  ether  is  then  distilled,  the  fatty  matter  weighed 
and  saponified  by  boiling  with  alcohol  and  about  1  grni. 
of  potassium  hydroxide.  When  the  saponification  is 
complete,  a  drop  of  phenolphthalein  is  added,  the  solution 
rendered  slightly  acid  with  acetic  acid,  and  normal  sodium 
hydroxide  is  added  imtil  the  solution  is  slightly  pink. 
The  liquid  is  then  poured  slowly  into  200  c.c.  of  boiling 
water  and  30  c.c.  of  a  ten  per  cent,  solution  of  lead  acetate 
contained  in  a  500  c.c.  Erlenmeyer  flask.  The  boiling 
is  kept  up  for  about  5 — 6  minutes,  and  the  flask 
is  then  cooled  by  rotating  the  flask  inider  a  stream 
of  running  water.  (See  this  J.,  1905,  715).  The 
shaking  is  continued  until  the  lead  soap  adiieres  to  the 
sides  of  the  flask  and  the  aqueous  solution  is  clear,  except 
for  solid  particles  floating  in  it.  If  it  remains  milky, 
it  is  an  indication  that  the  dcsulphonation  was  not 
complete,  and  the  test  must  be  repeated.  The  aqueous 
solution  is  poured  off  or  filtered  if  necessary.  The  flask 
is  heated  on  the  steam  bath  until  the  contents  are  melted  ; 
they  are  then  cooled,  and  any  remaining  water  is  shaken 
out.  The  flask  is  again  heated,  and  about  10  c.c.  of 
petroleum  ether  are  added.  This  usually  combines 
with  the  soap,  rendering  it  more  fluid.  From  75  to 
80  c.c.  of  petroleum  ether  are  added,  and  the  solution 
boiled  under  a  reflux  condenser.  The  solution  is  poured 
into  a  stoppered  glass  cylinder,  graduated  in  5  c.e.  to 
500  c.c,  with  a  stopcock  just  below  the  250  c.c.  m.ark. 
The  cylinder  should  be  made  of  gla.ss,  thin  enough  to 
allow  the  solution  to  be  boiled.  A  500  c.c.  graduated 
flask  may  be  used,  but  the  cylinder  is  more  convenient. 
The  Erlenmeyer  flask  is  repeatedly  rinsed  with  petroleum 
ether,  boiling  each  time  and  transferring  as  much  as  j^ossible 
of  the  lead  soaps  to  the  cylinder,  using  about  200  to 
225  c.c.  altogether.  When  much  castor  oil  is  present,  it  is 
impricticable  to  rinse  the  flask  completely  ;  but  this 
does  not  affect  the  result,  as  the  repeated  washings  extract 
the  oleate  of  lead.  The  ethereal  solution  is  diluted  to 
nearly  the  500  c.c.  mark  with  petroleum  ether  of 
b.  pt.  28 — 30°.  Then  the  whole  is  boiled  for  a  minute. 
This  completes  the  extraction.  Neglect  of  this  last  detail 
will  produce  an  inaccurate  result. 

If  the  sample  contains  80  per  cent,  or  more  of  castor 
oil,  petroleum  ether  of  38° — 40°  b.  pt.  is  used  for  rinsing 
and  washing  the  flask ;  if  under  80  per  cent.,  that  of 
28° — 30°  b.  j)t.  The  per  cent,  of  castor  oil  can  be  judged 
by  the  fact  that  when  it  is  under  80  per  cent.,  the  lead 
soap  dissolves  in  hot  petroleum  ether  of  30°  b.  pt.  ;  while 
if  over  80  per  cent.,  it  remains  a  semi-fluid  mass,  and 
is  more  perfectly  extracted  by  the  solvent  of  higher  boiling 
point. 

The  solution  is  allowed  to  stand  at  least  three  hours, 
or  preferably  over  night,  in  a  cool  place,  so  that  the  lead 
ricinoleate  is  completely  precipitated,  diluted  to  500  c.c., 
shaken  and  allowed  to  settle.  250  c.c.  are  drawn  off 
or  filtered  if  necessary,  and  distilled  down  to  75 — 80  c.c. 
The  residue  is  decomposed  in  a  separatory  funnel  with 


10  c.c.  of  10  per  cent,  acetic  acid,  washed  with  water  imtil 
the  washings  are  perfectly  neutral  to  phenolphthalein,  and 
made  alkaline  by  one  drop  of  A^/10  sodium  hydrate. 
The  liquid  is  distilled  in  a  200  c.c.  Erlenmeyer  flask,  until 
most  of  the  petroleum  ether  has  been  expelled  ;  50  c.c. 
of  neutral  alcohol  are  added,  and  the  solution  titrated 
with  iV/lO  sodium  hydrate. 

The  volume,  multiplied  by  00282,  gives  the  oleic  acid. 
This  weight,  multiplied  by  100,  and  divided  by  80, 
represents  oil  other  than  castor  oil.  On  multiplying  this 
weight  by  two,  and  subtracting  it  from  the  original  weight 
taken  (or  the  weight  of  the  fatty  acids  divided  by  95  to 
give  the  equivalent  of  oil),  the  result  is  the  quantity  of 
castor  oil  in  the  sample.  The  factor  80  is  taken,  since 
most  of  the  oils  used  in  these  materials  are  vegetable  oils, 
]irincipally  olive,  corn,  &c.,  which  contain  approximately 
that  percentage  of  liquid  acids.  If  the  admixed  oil  can 
be  identified,  its  jxsrcentagc  of  liquid  acids  should  be 
substituted  for  80. 

It  is  essential  that  the  greater  part  of  the  petroleum 
ether  used  for  the  dilution  should  be  of  the  lower  boiling 
))oint.  The  lead  ricinoleate  is  precipitated  from  this  on 
cooling,  as  a  flocculeut  mass  resembling  aluminium 
hydroxide,  a  very  characteristic  reaction  of  castor  oil 
mixtures;  lead  stearate  and  palmitate  being  white,  slowly 
subsiding  powders.  It  is  impossible  to  determine  the 
li((uid  acids  in  these  mixtures  by  the  lead  soap  and  ethylic 
ether  method,  because  lead  stearate  and  palmitate  are 
soluble  in  a  solution  of  lead  ricinoleate  in  ethylic  ether. 

The  following  results  were  obtained  by  the  method 
described  in  this  paper  : — 


Used. 

Castor  oil  found. 

Castor  oil   50 
,.       ,.    70 

.,     85 
„       „     85 

Olive  oil   50 

„     30 

„     15 

.,       ..     15 

per  cent. 
47-83 
69-96 
84-57 
84-45 

A  commercial  sample  consisting  of  castor  and  olive  oils 
and  oleic  acid  was  found  to  contain  castor  oil  76  per  cent.  ; 
the  manufacturers  stated  it  contained  75  per  cent. 


Meeting  held  at  the  Chemists^  Club,  on  Friday,  April  19, 
1907. 


MAXIMILI.AN   TOCH   IN   THE   CHAIR. 


LIQUID  SOAP  FROM  A  SANITARY  STANDPOINT. 

BY    DR.    WILHELM    DREYFUS. 

Various  kinds  of  liquid  soaps  have  long  been  in  vogue 
in  medicine  and  surgery  for  the  treatment  of  specific  skin 
diseases,  or  for  the  sterilisation  of  the  skin  in  surgical 
operations.  The  expensive  process  of  manufacture,  and 
of  incorporating  expensive  curative  chemical  agents,  and 
the  difficulty  of  properly  dispensing  liquid  soap,  has  made 
it  impossible  for  such  soaps  to  compete  with  cake  soap 
for  toilet  uses. 

The  various  soap  machines,  discharging  powdered  or 
granulated  soap,  that  have  in  recent  times  been  offered 
to  the  public,  while  dispensing  with  the  possibility  of 
direct  infection,  have  not  found  the  favour  anticipated 
by  their  originators.  Owing  to  the  complicated  mechanical 
construction,  they  are  clumsj'  and  unreliable  in  operation, 
and  at  best  they  are  wasteful  of  time  and  material,  the 
soap  granules,  when  wetted,  cake  together,  and  prevent 
a  S])eedy  and  proj^er  cleansing  of  the  hands. 

,\11  disadvantages  are  overcome  by  the  use  of  a  soap 
in  the  liquid  state,  discharged  from  a  profier  disijcnser 
in  a  measured  quantity.  The  vital  characteristics  of 
a  proper  dispenser  are  reliable,  easy,  and  sanitary  operation, 
by  omitting  any  kind  of  pump  or  valve  for  the  diseharge 
of  the  soap,  and  by  constructing  it  of  such  material  that 
will  not  be  chemically  acted  upon  by  the  soap  it  contains, 
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and.  further,  by  eliminating  as  much  as  possible  metallic 
contnet  with  the  stwp,  to  prevent  the  formation  of  metallic 
salts  which  will  turn  the  sonp  turbid,  and  cause,  in  time, 
considerable  dtvomposition. 

I  think  the  disjvnser  showii  in  the  ilhistration  will 
bo  found  s;itisfactory  from  every  stantl  point.  It  is 
made  of  cla.ss,  firmly  supported  round  tlie  centre  by 
metallic  bracket^!,  and  can  be  placed  on  the  washstand. 
or  attached  to  the  wall  in  any  position  desired.  Tiic  soap 
is  dis«-har>;e<.l  in  .i  measured  quantity  by  the  steel  plunger, 
encasctl  in  a  steel  tnlH\  nickel  and  silver  plated.  In 
ojieratins;  it,  all  that  is  nccc-s-sury  is  to  tilt  the  globe  with 
the  tij»s  of  tlie  fingers  of  one  hand,  when  sufficient  li(piid 
soap  will  drop  into  the  palm  to  thoroughly  cleanse  the 
hands. 

The  soap  is  so  manufactured  from  pure  vegetable  oils 
as  to  vicld  a  concentrated  liipiid,  colourless,  odoirless, 
and  prai-tically  neutral  to  phcnolphthalein.  It  will  not 
congeal  at  extremely  low  temjieratures  in  the  winter. 
nor  tuni  raneid  in  the  summer.  Being  automatically 
disrharcc^l  from  the  dis])enser.  every  user  is  thus  supplied 
individually,  as  it  were,  with  his  own  soap,  and  all  (langcr 
of  contamination  and  infection  thcrcbv  eliminatei'. 


ANALYSIS    OF    CAMPHOR. 

BT  J.  «.  OBAXE  AND  C.    M.  JOYCE. 

(Thia  J..  April  30.  I'MH,  pp.  38G— 388.) 

EBBATA. 

P     386,     col.    2,    lino    31,    for   "commercial,"     read, 
"chemically." 

P.  387.  col.  I,  line*  1  and  2.  the  formula  should   read. 


!f>5(J 


e  =  115-2f>5(J  1+0-04367 
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Obituary. 

GEORGE  EDWARD  DAVIS, 

Formerly  Hon.  Gen.  Secretary  of  the  Society,  and  a 
Vice-1'resiclcnt. 

George  E.  Davis  was  born  at  Eton  in  1850.  After 
studymg  at  the  Slough  Mechanics'  Institute  and  the 
Royal  School  of  Mines,  ho  devoted  his  attention  to 
the  technology  of  the  alkali  and  cognate  industries, 
linally  entering  the  employment  of  Messrs.  R.  Bealey 
and  Co.,  of  KadclifTe,  alkali  manufacturers,  as  chemist. 
He  afterwards  held  an  appointment  with  Messrs. 
J.  C.  Gamble  and  Sons,  pioneers  in  the  Weldon  chlorine 
process,  at  Gerard's  Bridge,  St.  Helens,  and  later 
entered  into  consulting  and  professional  practice  in 
Manchester,  during  which  his  ability  and  experience 
attracted  the  attention  of  the  late  Dr.  R.  Angus 
Smith,  Chief  Inspector  under  the  Alkali  Acts,  who 
appointed  him  an  inspector  under  those  Acts,  and 
he  went  to  reside  in  St.  Helens,  where  he  was  the 
leatling  spirit  among  a  group  of  chemists  and  chemical 
engineers  engaged  in  various  works  in  the  district. 
This  group  formed  itself  into  the  "  Faraday  "  Club, 
which  resulted  in  the  formation  of  a  larger  association, 
which  again  developed,  imder  Davis's  energising 
influence  and  the  co-operation  of  influential  men, 
into  the  Society  of  Chemical  Industry,  of  which 
I'rof.  H.  E.  Roscoe  was  first  president.  Davis  was 
the  first  Honorary  General  Secretary  (1881  to  July, 
1883),  and  subsequently  became  Chairman  of  the 
Manchester  Section  (1895—1898),  and  a  Vice-President 
of  the  Council  (1898—1901).  Pressure  of  other 
interests  gradually  relaxed  DavLs's  official  connection 
with  the  Society,  though  he  ever  regarded  it  with 
paternal  concern,  and  in  later  years  partially  resumed 
active  relations  with  the  Manchester  and  London 
Sections. 

His  keen  interest  in  technological  questions  led  to 
his  relinquishing  his  official  inspectorship  and  develop- 
ing a  project  for  the  recovery  of  benzol  from  crude 
gas  at  Messrs.  Newton,  Chambers,  and  Co.'s  works 
and  collieries  at  Rockingham,  but  the  unexpected  fall 
in  benzol  values  made  the  process  unremunerative, 
and  Davis  resumed  consulting  and  professional 
practice.  Later  he  conceived  the  idea  of  a  trade 
paper,  dealing  with  the  trade  aspects  of  industrial 
chemistry,  and  his  characteristic  energy  and  untiring 
industry  made  the  "  Chemical  Trade  Journal "  a 
distinct  success.  Davis  contributed  to  chemical, 
technological,  and  microscopical  literature.  He 
published  works  on  the  microscope,  "  Sizing  and 
Mildew  in  Cotton  Goods  "  (in  conjunction  with  Dr.  C. 
Dreyfus  and  Mr.  P.  Holland),  "  The  River  Irwell 
and  its  Tributaries,"  and  a  "  Handbook  of  Chemical 
Engineering,"  besides  editing  the  monthly  "  Northern 
MicroscopLst." 

He  w£us  an  original  Fellow  of  the  Institute  of 
Chemistry,  and  served  on  its  Council  during  the  years 
1877—1880  and  1883—1885. 

He  died,  after  a  short  illness,  on  April  20th. 


Journal  and  Patent  Literature. 

PiTWT  Sf-BCinCATlOJiB  may  be  obtained  by  |,f*t  by  remittii.K  as  follows  :— 

y-^t?«Zr'      1    •  '"  'j"-/'';"»ptroll.rof  th.!pat,;nf  Office,  C.  N.  Dalton,  Esq. ..Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
i.ntled  fitaU* — 1*.  •ach.  to  the  .Sccrctan,- of  thi- H<.ri<.»v  j  .  . 


Ijt^f4  StaU*—\i.  each,  to  the  .Secretar>-  of  the  Society 

Ftenck.—\  b.  25  c.  each,  to  IJ.lIn  et  CU:  h».  Kue  des  FrarioH  Bourgeois.  Paris  Ctc). 


I.-PLANT,  APPARATUS,  AND   MACHINERY. 

(ContinvfA  from  jnujr.  CIG.) 
E50U.SH   I'atk.vts. 

F  Storing     gnuf.^     or     liquid  i;       Apparatujt     jor      

.S.  Boroett,  Ixmdon.     Eng.  Pat.  8.323,  April  C,  1{K>0. 
A  c-LOSED  receptA^le  of  Hu«ici*,nt  Htrcngth  im  fitted  with 
one  or  more  dishes  or  UM\m,  ea<  h  provided  with  a  false 
bottom  covered  with  filtering  material,  and  aUo  provided 


with  outlet  pipes  below  that  material,  which  pijjcs  pass 
through  the  shell  of  the  receptacle  into  the  air  or  into 
some  apparatus  wherein  a  lower  [jressure  is  maintaitu^d 
than  is  ai)])lied  in  the  recoj)tacle.  The  residue  on  the 
filtering  mat<!rial  is  removed  through  o]K!nings  in  the 
shell,  which  are  tightly  closed  during  the  filtering  process. 
In  the  case  of  gascj*,  these  are  forced  through  the  ap])araluH 
under  y)resHure  ;  and  in  the  case  of  liquids,  the  latter  are 
run  into  the  dishes  and  subjected  to  the  action  of  com- 
pressed air,  uteam,  or  gasee. — C.  «S. 
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Filters.     A.  J.  Boult,  London.     From  E.  Goldman  and 
Co.,  Chicago.     Eng.  Pat.  17,985,  Aug.  10,  1906. 

See  U.S.  Pat.  834,637  of  1906  ;  this  J.,  1906,  1136.— T.F.B. 

Filters  [for  precious  metal  ore  slimes\     E.  Burt,  El  Oro, 
Mexico.     Eng.  Pat.  22,187,  Oct.  8,  1906. 

The  invention  relates  especially  to  high-pressure  filters 
for  ore  slimes.  A  number  of  cylindrical  "  filter  mats," 
formed  of  filter-cloth  stretched  over  a  wire  trellis,  are 
suspended  within  a  cylinder  so  that  they  can  swing 
freely.  The  cylinder  is  mounted  on  trunnions  and  can 
be  tilted  at  any  angle.  The  space  enclosed  by  each  "  mat  " 
is  connected  by  a  pipe  which  passes  through  the  cylinder 
to  a  common  main  without.  The  sludge  or  other 
material  to  be  filtered  is  forced  by  air  pressure  into 
the  cj'linder  through  a  perforated  pipe  which  passes 
tlu-ough  one  end.  The  latter,  during  this  part  of  the 
operation,  is  maintained  in  a  horizontal  position.  The 
liquid  passes  through  the  "  mats  "  to  the  outlet  pipe, 
and  the  solid  matters  collect  in  cakes  on  the  outsides 
of  the  "  mats."  When  enough  solid  matter  has  collected, 
the  supply  of  sludge  is  shut  off,  and  the  solids  are  washed 
by  a  suitable  liquid,  or  dried  by  compressed  air,  admitted 
through  the  perforated  pipe.  The  cylinder  is  then  tilted, 
a  door  at  the  lower  end  is  opened,  and  the  cakes  of  solid 
matter  washed  or  blo\vn  off  the  mats  (which  swing  side- 
ways when  the  cylinder  is  tilted)  and  out  of  the  cylinder 
by  water,  or  compressed  air  is  forced  into  the  interior  of 
the  "  mats  "  through  the  exit  pipe. — W.  H.  C. 

Drum  filter  ;•    Rotating with  afparalus  for  Mowing 

or  spraying  in  compressed  air,  steam,  or  water,  and  with 
a  transporting  apparatus  for  the  removal  of  impurities. 
J.  Reckliess  and  A.  and  A.  Lehmann  Akt.-Ges., 
Berlin.     Eng.  Pat.  1290,  Jan.  17,  1907. 

A  HORIZONTAL  drum  of  metallic  gauze,  closed  at  one 
end  and  lined  with  a  suitable  filtering  medium,  is  rotated 
by  a  shaft  within  an  outer  casing.  The  open  end  of  the 
drum  abuts  against  the  edge  of  the  supply  tank,  and  the 
joint  between  them  is  made  tight  by  an  elastic  packing 
ring.  The  liquid  to  be  filtered  flows  from  the  supply 
tank  into  the  interior  of  the  drum  through  the  open  end. 
The  clear  liquid  passes  through  the  filtering  material 
and  the  gauze,  and  escapes,  leaving  the  solids  upon  the 
interior  surface.  The  solids  are  continuously  removed 
by  causing  a  stream  of  compressed  air,  water,  or  steam 
to  impinge  upon  the  exterior  of  each  portion  of  the  gauze 
as  it  reaches  the  highest  position.  The  compressed  air, 
&c.,  is  supplied  from  a  perforated  pipe,  placed  above  and 
parallel  to  the  upper  side  of  the  drum,  and  the  solids  are 
projected  on  to  a  continuous  travelling  belt,  which 
conveys  them  away  over  the  edge  of  the  supply  tank. 
"  Tension  bars  "  are  provided  to  take  up  the  slack  of  the 
belt,  and  a  number  of  tipping  scoops,  rotated  within  the 
drum,  lift  up  any  loose  solid  matter  from  the  bottom  of 
the  drum  and  deposit  it  on  the  travelling  belt. — W.  H.  C. 

Extracts  •    Jpjxiraius  for  the  production  of by  dif' 

fusion    and    concentration.  L.    F.    Jury,    Vemaicon, 

France.  Eng.  Pat.  29,007,  Dec.  19,  1900.  Under  Int. 
Con  v.,  Dec.  19,  1905. 

See  Addition  to  Fr.  Pat.  358,783  of  1905  ;  this  J.,  1906, 
598.— T.  F.  B. 

United  States  Patents. 

Extraction  of  liquids  from  solid  materials  ;   Apparatus  for 

the .     W.    M.    Barnes,    Philadelphia.     U.S.    Pat. 

846,447,  March  12,  1907. 

The  apparatus  consists  of  a  roimd-bottomed  vessel, 
which  runs  on  a  track,  and  of  a  cover,  supported  indepen- 
dently, which  will  fit  air-tight  over  the  vessel,  the  portion 
of  the  track  immediately  below  the  cover  being  supported 
on  springs.  The  vessel  consists  of  an  outer  wall  and  a 
perforated  inner  wall;  the  space  between  the  walls  is 
divided  up  by  ribs  which  converge  towards  the  centre 
of  the  base  of  the  vessel,  where  they  lead  into  an  orifice 
which,  when  the  vessel  and  cover  are  in  afignment,  com- 
municates with  a  fixed  outlet  in  the  centre  of  the  track, 
A  source  of  air  pressure  and  a  pipe,  leading  from  it  to 
the  vessel  through  the  cover,  are  also  provided. — T.  F.  B. 


Foaming  liquids ;    Apparatus  for  treating  .     F.   H. 

Lehnert.   Assignor  to   E.   Fischer,   Dresden,  Germany. 
U.S.  Pat.  847,085,  March  12,  1907. 


The  apparatus  consists,  as  shown  in  the  accompanying 
figure,  of  a  receptacle  provided  with  a  heating  coil,  6, 
and  a  funnel,  5,  into  which  the  froth  from  the  liquid 
passes.  Here  it  is  cooled  by  means  of  the  coil,  3,  and 
passes  again  into  the  lower  part  of  the  receptacle.  The 
receptacle  is  closed  by  a  hollow  cooling -cover,  4,  in  which 
the  water  coming  from  the  cooling  coil  circulates. — T.  F.  B. 

Still.      J.     H.     Ullrick.     Nashville.     Term.      U.S.     Pat. 
851,045,  April  23,  1907. 

The  condenser  is  formed  of  a  coil  of  pipe  of  rectangular 
cross-section,  and  each  "  whirl  "  of  the  coil  is  separately 
connected  to  an  air-inlet  and  gas-outlet  pipe  which  passes 
vertically  through  the  condenser  tank  and  is  open  above 
and  below.  The  still  is  fed  with  heated  water  from  the 
condenser  tank,  this  water  being  first  passed  through  an 
intermediate  filter  tank  to  purify  it. — W.  H.  C. 

Mixing     or    combining    liquids,     «fcc.  ;      Apparatvs    for 

mechanically    ■ .      F.    J.    H.    M.    Berberich,     Kiel, 

Germany.     U.S.  Pat.  851,153,  April  23,  1907. 

See  Eng.  Pat.  8895  of  1905 ;   this  J.,  1906,  167.— T.  F.  B. 

Mixing  and  treating  plastic  substances  ;  Machine  for . 

F.   L  du  Pont,   Wilmington,  Del.     U.S.   Pat.   851,607, 
April  23,   1907. 


The  material  is  treated  in  an  air-tight  casing,  G,  having 
a  doubly  curved  bottom,  d.  in  which  the  rolls.  A,  A\, 
provided  with  teeth,  a,  a^,  are  rotated.  The  lower  part 
of  the  casing  is  surrounded  by  a  water-jacket,  E,  to  keep 
the  materials  under  treatment  at  a  low  temperature. 

— W.  H.  C. 

Retort.     C.  H.  Duisdieker,  Pekin,  HI.     U.S.  Pat.  851,409, 
April  23,   1907. 

Lugs  or  projections  are  formed  on  the  exterior  of  the 
retorts  so  that  when  the  latter  are  placed  vertically  in 
the  heating  chamber,  the  lugs  engage  one  another  and 
keep  the  retorts  spaced  apart  to  allow  the  heating  gases 
to  circulate  between  them. — W.  H.  C. 

French  Patent. 

Filter   with   fillering   medium   of   progressively   decreasing 

porosity.     C.  Cuau.     Fr.  Pat.  372,281,  Dec.  5,  1906. 
The  filtering  medium  is  so  arranged  that  its   porosity 
diminishes  from  the  centre  towards  the  periphery  of  the 
filter,  so  that  the  drops  of  water  encounter  a  progressively 
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increa.<(uig  resistance  in  traversing  the  various  zones  of 
the  filter,  whilst  none  of  the  water  can  pji.'ss  directly 
botwt-en  the  exterior  of  the  filtering  niediiim  and  the 
inner  surface  of  the  walls  of  the  surroundintr  vessel.  Thi.s 
ctTi-ct  can  Ih>  jinxiuccd  by  the  use  of  sand,  the  innermost 
layers  of  which  are  loose,  whilst  the  grains  in  the  oiiter 
strata  are  held  together  by  some  binding  medium 
(cement,  Ac.):  or  an  earthenware  vessel  may  be  made 
in  such  a  manner  that  the  inner  jwrtioii  is  poroiis  and 
the  outer  j>art  vitreous ;  or,  again,  a  number  of  discs  or 
blocks  of  progre.'ssively  decreasing  porosity  may  be  super- 
imiKised  in  a  surrounding  vessel. — C.  S. 


U.— FUEL,  GAS,  AND  LIGHT. 

{Continued  from  jtagc  52L) 

Slate  and  eolt  hreeze  ;    Burning  of  imsher .     C.  6. 

Atwater.     Ens.    Ree..    HI,    577 ;     Chemical    Abstracts 

(Amer.  Chem.Soe.),  1907,  1.  633—63-1. 
ExPKRiMTXTS  on  the  burning  of  washer  slate  and  coke 
bre«ve  under  boilers  carried  out  at  Sydney,  Cape  Breton, 
by  the  author,  indicated  that  the  slat©  and  breeze  or  a 
mixture  of  the  two  could  be  profitably  used  as  a  fuel  for 
steam  plants  when  used  with  forced  draught  in  properly 
constructed  furnaces.  The  trouble  in  cleaning  fires 
arising  from  slageing  of  the  ash  and  consequent  sticking 
of  the  clinker  to  the  grate,  of  certain  coals,  was  obviated 
bv  the  use  of  these  fuels.  With  the  cost  of  these  fuels 
at  approximately  40  jier  cent,  that  of  steam  coal,  and 
allowing  an  extra  man  for  ash  handling  and  extra  cleaning 
of  fires,  the  author  finds  a  considerable  economy  in  the 
u-se  of  these  fuels,  the  mixed  washer  slate  and  coke  breeze 
giving  the  best  results.  Analyses  of  coal  and  ash  were 
as  follows  : — 


HtO. 

Combustible. 

Ash. 

Total 
combustible 
lost  in  ash. 

Co«l   

A»h 

3-45 

91-74 
16-22 

4-81 
83-78 

per  cent. 
1-03 

SUte 

Ash 

7-91 

62-25 
25-10 

29-84 

74-84 

7-23 

Coke 

Ash 

4-75 

7.5-65 
:i9-40 

19-60 
60-60 

6-96 

MUtoK 

JUh 

8-27 

65-33 
23-32 

31-40 
76-68 

7-64 

BUut-fumace  gasen  ;    Jicgenrralion  of .     W.  S(  hmid- 

bammer.     X.,  page  616. 

English  Patents. 

BriqueUu  J      Manufadurt     of .     L.     A.     .Jouques, 

l>mdon.     Kng.  I'at.   «7.")8,   April    11,    1000. 

Size,  made  from  hkin,  hoofs,  horn,  or  sinews,  but  not 
from  Vjone,  is  placed  in  a  water- jacketed  ])an,  with  about 
eleven  times  it*  own  weight  of  water,  and  kept  liquid  at 
a  t*mi*ratiire  of  aUjut  W  (.'.,  in  which  <  oudition  it  is 
mixed  with  formaldehyde,  in  the  iiroportion  of  about 
4  thiifl  o7.  of  aldehyde  (diluted  with  about  20  times  its 
own  weight  of  wat*r)  to  fvf-ry  KK)  lb.  of  the  liquid  size. 
'ITw-  pf'xlu't  i-*  dijuhargcd  foutiiiuourily  into  a  niix<-r  fed 
with  a  rixanun^i  (juantily  of  <  oal,  the  two  fc<-dH  Iniing 
a<lja<it«(l  U>  the  ]>r«|»firtion.H  of  \'t  20  galls,  of  size  jKir 
Um  of  cfial.  (>n  enf*Tmg  the  mixer,  the  siwf  strikes 
agaiatt  a  rotating  \>*mn,  which  diMtributen  it  through  the 
coal,  the  a<^-tion  U-ing  fa/ ilitate<l  by  <entrifiigal  force. 
From  the  mixer,  the  mixture  is  discharged  on  to  a  c  on- 
Tcy^/r,  which  fce<lii  it  to  a  rotary  ]ire^H. — C.  S. 

Fud :     ilnnufatlure   of   nijylomfrrUr. ..     L.    Houland, 

j^  Chatou.  France.  Kng.  i'at.  fW20,  March  21,  \'M>1 . 
I   Under  Int.  Conv.,  .March  22,  IWH). 

About  33  yiart*  of  "carbon."  obtained  by  burning  old 
[■afier,  are  mixed  with  from  7  to  10  partM  of  heavy  t-hale 


or  other  oil,  and  the  paste  so  formed  is  mixed  with  about 
40  parts  of  fish  waste  which  has  been  previously  treated 
with  from  7  to  10  ]>arts  of  stxlium  nitrate.  To  100  parts 
of  the  above  ma-is  about  1000  ])arts  of  previously  ground 
solid  sewage  matter  and  2  parts  of  p'troloum  coke  are 
added,  and  after  a  thorough  mixing,  tiio  mass  is  formed 
into  briquettes. — W.  H.  C. 

Smoke  :    Apparatus  for  cleansing .     J.  L.  Matthews, 

Baltimore,  U.S.A.     Eng.  Pat.   13,069,  June  14,  1906. 

The  smoke  is  conducted  from  a  hood  placed  over  the  top 
of  the  stack,  through  a  straight  or  coiled  conduit,  to  the 
bottom  of  a  collecting  tank  placed  some  distance  below. 
A  jet  of  steam  sprayed  into  the  hood  cleanses  the  smoke, 
and  the  soot  and  other  solid  impurities  are  deposited  in 
a  shallow  layer  of  water  which  is  maintained  on  the  bottom 
of  the  tank.  A  second  steam  jet  may  bo  placed  in  the 
tank  to  further  cleanse  the  smoke  and  to  assist  the  draught. 

— W.  H.  C. 

Coke     oven  ;•       Vertical .     R.     Bavlen,     Duisburg- 

Wanheimerort,  Germany.     Eng.  Pat.  20,542,  Nov.  22, 
1906.     Under  Int.  Conv.,  Feb.  9,  1900. 

See  Fr.  Pat.  371,538  of  1906  ;  this  J.,  1907,  400.— T.  F.  B. 

Gas  from  coal  and  carbonaceous  materials  ;    Manufacture 

of ,  also    relating    to    water-gas.     A.    F.    Browne, 

London.     Eng.  Pat.  11,099,  May  11,  1906. 

The  materials  are  carbonised  in  a  vertical  retort  provided 
with  a  central  trunk,  into  which  the  gases  liberated  from 
the  surface  of  the  charge  are  conducted  through  openings 
in  the  walls.  The  trunk  extends  far  enough  down  into 
the  mass  of  the  charge  for  the  contained  gases  to  be 
subjected  to  a  temperature  sufficient  for  their  conversion 
into  permanent  gas,  which  latter  is  drawn  off  through 
an  eduction  pipe  within  the  trunk.  Means  are  provided 
for  securing  a  regular  supply  of  material  to  the  retort, 
and  for  the  withdrawal  of  the  coke-like  residue,  so  as 
to  maintain  the  charge  at  a  fairly  constant  level ;  and 
also  for  the  introduction  of  steam  into  the  retort.,  for 
the  pm-po.se  of  making  water-gas. — C.  S. 

Mixing,   measuring,    and    carhurelting     gaseous    todies  i 

Apparatus  for .     A.  Bouvier  and  E.  Collon,  Paris. 

Eng.  Pat.  21,022,  Sept.  21,  1906.     Under  Int.  Conv., 
Sept.  30,  1905. 

The  apparatus,  which  is  designed  for  producing  a  mixture 
of  air  and  gas  of  constant  composition  and  at  constant 
pressure,  consists  of  a  gas  pump  and  an  air  pump,  suitably 
proportioned  and  both  driven  by  the  same  crank  shaft, 
gasholders  for  the  gas  and  air  respectively,  and  a  mixing 
chamber  through  which  the  streams  of  gas  and  air  flow 
before  entering  the  service-pipes.  The  gasholders  may 
consist  either  of  float  bells,  weighted  so  as  to  keep  their 
contents  under  equal  pressure,  or  of  closed  air-tight 
reservoirs  of  constant  volume,  the  two  vessels  having 
suitably  proportioned  capacities  and  being  fitted  with 
devices  for  maintaining  a  constant  internal  pressure. 
If  float  bells  arc  used,  thoy  are  fitted  on  the  outside  with 
projecting  lugs,  which,  when  the  bells  reach  the  highest 
or  lowest  positions,  ojjcratc  tipping  levers  which  control 
the  inlet  valves  for  the  gas  and  air  ;  if  receivers  of  constant 
volume  are  employed,  they  are  connected  to  a  wedge 
device  which  is  ojKirated  by  the  pressure  within  the 
receivers  so  as  to  control  the  inlet  valves. — H.  B. 

Gna   generating   jUant.      M.    I).    Charlouis,   s'Gravenhage, 

Holland.     Kng.  Pat.  24,833,  Nov.  5,   1900. 
See  Fr.  Pat.  371,917  of  1906  ;  this  J.,  1907,  400.  -T.  F.  B. 

Carburelted  air  :    Apparatus  for  the  production  of . 

M.  F.  Mieville,  Chichester.  Eng.  Pat.  805,  Jan.  1 1 ,  1907. 
Air  is  delivered  by  a  })lower  into  a  gasholder,  the  bell  of 
which  (lutomaticaily  regulates  the  air  inlet  valve.  'J'hc 
air  issuing  from  the  gasholder  is  divided  into  two  streams, 
which  pass  through  two  separate  chambers  in  a  car- 
bureter, only  one  chamber  in  which  contains  the  car- 
buretting  liquid.  Both  the  carburctted  and  uncarburetted 
air  streams,  on  issuing  from  their  resjiective  chambers, 
pass  through  a  In-d  of  caUium  chloride,  and  the  dried  gases 
then   flow   through    a   mixing   chamber    into   a  gasholder 
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connected  to  the  service  pipe.  The  movements  of  the 
bell  control  the  valve  between  the  carburetter  and  the 
mixing  chamber.  The  inlet  pipes  of  both  gasholders 
are  iitted  with  non-retum  valves,  to  prevent  back-firing. 

— H.  B. 

Gas   washer-scruhhers.     S.    Hersev,    London.     Eng.    Pat. 
11,004,  May  10,  1906. 

In  a  gas  washer-scrubber,  of  the  kind  in  which  each 
rotary  member  is  constructed  of  a  number  of  segmental 
"  bundles  "  built  up  of  parallel  segmental  plates,  spaced 
apart  and  clamped  between  end  boards,  each  bundle 
being  held  in  position  between  circular  iron  plates,  the 
horizontal  bolts  clamping  together  the  plates  of  each 
bundle  are,  according  to  this  invention,  arranged  with 
their  heads  countersunk  in  the  end  boards,  so  as  to  permit 
of  close  contact  between  the  end  boards  and  the  circular 
iron  plates.  Or,  instead  of  sinking  the  heads  of  the  bolts 
in  the  end  boards,  the  outer  surfaces  of  the  latter  may 
be  provided  with  battens,  on  to  which  the  circular  iron 
plates  are  clamped,  the  battens  leaving  a  space  for  the 
heads  of  the  bolts  between  the  end  boards  and  the  circular 
plates. — H.  B. 

Gases  ;   Apparatus  for  the  purification  of .     W.  Hess, 

Koeuigshof,  Bohemia.  Eng.  Pat.  27,247,  Nov.  30, 
1906. 
The  cylindrical  purifier  is  divided  into  two  chambers 
of  imequal  size,  connected  by  a  pipe  containing  a  fan, 
and  also  by  an  opening  or  direct  short  pipe  in  the  vertical 
wall  between  the  chambers.  The  ends  of  the  said  pipes 
project  into  the  chambers  and  are  provided  with  vertically 
arranged  valve-seatings  (to  prevent  the  lodgment  of  dust 
or  the  like),  and  cut-off  valves  that  can  be  operated  from 
the  outside.  A  liquid  seal  is  provided  at  the  bottom  of 
the  purifier,  together  with  means  for  washing  the  gas. 

— C.  S. 

Testing  gas  ;    Method  of  and  apparatus  for  .     W.  P. 

Tervet.     Eng.    Pat.    15,013,    July    2,    1906.     XXIII., 
page  641. 

Incandescent  mantles  ;    Manufacture  of .     T.  Terrell. 

Eng.  Pat.  6814,  March  21,  1906. 
The  patentee  seeks  leave  to  amend  his  specification  by 
striking  out  the  words  "  Starch  or  any  other  suitable 
substance  may  be  used  instead  of  collodion,"  the  invention 
being  thus  confined  to  the  coating  of  the  unburnt  mantles 
with  collodion  (tins  J.,  1907,  398).— T.  F.  B. 

Incandescent    electric    lamp    filaments ;     Manufacture    of 

cement   joints   for .     A.    Just   and    F.    Hanaman, 

Budapest ;  H.  Landesberger  and  I.  Salzmann.  Vienna  ; 
and  Vereinigte  Electricitats  A.-G.,  Budapest.  Eng. 
Pat.  9349,  April  20,  1906. 
FiLAMEXTS  of  tungsten  or  tungsten  alloys  are  connected  to 
the  leading-in  wires  of  incandescent  lamps,  by  applying  to 
the  joints  a  carbon  cement  (prepared,  for  example,  from  soot 
and  coal  tar,  with  or  without  the  addition  of  finely-divided 
tungsten  or  tungsten  carbide),  and  then  heating  the 
whole  to  a  liigh  temperature  in  a  neutral  or  reducing  gas, 
so  as  to  expel  all  gaseous  or  volatile  matters  from  the 
joint.     The  filament  is  then  mounted  in  a  bulb  as  usual. 

— H.  B. 

Photometers.     H.  T.  Harrison.     Eng.  Pat.  11,052,  Mav  11, 
1906.     XXIIL,  page  642. 

United  States  Patents. 

Fuel ;  Composition  of  matter  to  he  used  as and  process 

of  makivg  same.  E.  L.  Culver,  South  Omaha,  Xebr. 
U.S.  Pat.  851,407,  April  23.  1907. 
The  fuel  claimed  consists  of  85  parts  of  "  manure," 
previously  dried  and  disintegrated,  5  parts  of  coal  tar, 
and  10  parts  of  pulverised  coal.  To  every  ton  of  this 
mixture,  4  lb.  of  potassium  chlorate,  2  lb.  of  saltpetre, 
and  the  necessary  quantity  of  some  suitable  binding 
agent  are  added,  and  the  mass  formed  into  brifjuettoa. 

—  \V.  H.  C. 


Pulverulent     materials     for    moulding    or     brtquetting ; 

Apparatus  for  preparing .     G.  J.  Mashek,  Newark, 

N.J.  U.S.  Pat.  852,024,  April  30,  1907. 
The  apparatus  consists  of  horizontal  chambers  provided 
with  rotating  shafts  passing  longitudinally  through  these 
chambers  and  provided  with  blades.  The  material  passes 
into  and  through  the  first,  or  drying  chamber,  in  the  form 
of  a  shower,  and  is  here  met  by  heated  gases  from  a  furnace. 
It  then  passes  into  the  second,  or  mixing,  chamber,  in 
which  it  is  mixed  with  pitch  and  water  ;  this  chamber  is 
steam-jacketed,  and  is  provided  with  means  for  delivering 
melted  pitch  and  water  into  it  at  the  bottom,  and  with- 
drawing the  pitch-foam  at  the  top.  The  mixture  then 
passes  into  the  last,  or  cooling,  chamber,  to  which  a 
cooling  medium  is  also  supplied. — A.  G.  L. 

Pulverulent  materials  for  moxdding  or  briquotting  ;  Process 

of  preparing .     G.  J.  Mashek,  Newark,  N.J.     U.S. 

Pat.  852,025,  April  30,  1907. 
The  process  consists  in  drying  powdered  material  by 
means  of  hot  gases,  whilst  in  the  form  of  a  shower,  then 
mixing  the  dried  material  with  pitch-foam,  produced  by 
the  action  of  water  on  melted  pitch,  and  finally  cooling 
the  whole  by  a  current  of  air  to  a  point  at  which  the  binder 
is  in  a  plastic  condition. — A.  G.  L. 

Coke-oven.     A.   Kerschgens,  Administrator  of  J.   Kersch- 

gens,  Charleroi,  Pa.     U.S.  Pat.  850,939,  April  23,  1907. 

I    The  claim  is  for  a  series  of  coke  ovens  with  bottom  and 

side  flues  and  with  a  track  situated  in  front  of  the  ovens 

on  which  the  apparatus  for  operating  the  valves  travels. 

— W.  H.  C. 

Gas ;     Apparatus    for    producing    .     G.    Jlarconnet, 

Paris.     U.S.  Pat.  851,954,  April  30,  1907. 
See  Fr.  Pat.  340,075  of  1904 ;  this  J.,  1904,  745.— T.  F.  B. 

Gas-producer.     C.  L.  Huston.  Coatesville,  Pa.     U.S.  Pat. 

852,228,  April  30,  1907. 
The  body  portion  of  the  producer  is  supported  on  a  frame 
above  a  water-sealed  ash-pit,  and  the  lower  portion  is 
formed  by  inner  and  outer,  parallel,  conical  bosh-plates. 
The  outer  bosh-plate  is  secured  above  to  an  annular 
flange  dejjending  from  the  frame  supporting  the  body 
portion,  and  extends  do^vnwards  to  below  the  water 
level  in  the  ash-pit.  The  inner  bosh-plate  is  constructed 
in  segmental  sections  with  projecting  pieces  secured  to  the 
out«r  bosh-plate ;  its  lower  edge  is  above  the  water-level 
in  the  ash-pit,  and  its  upper  edge  is  some  distance  from 
the  underside  of  the  body  portion.  The  various  parts 
are  so  arranged  that  a  solid  bed  of  ashes  rests  on  the  bottom 
of  the  ash-pit,  and  extends  up  to  a  point  above  the  lower 
end  of  the  inner  bosh-plate,  so  that  the  ashes  rest  upon 
both  the  inner  bosh-plate  and  the  lower  portion  of  the 
outer  bosh-plate.  Air  is  supplied  to  the  annular  space 
between  the  bosh-plates  and  passes  into  the  producer 
both  through  the  passage  above  the  inner  bosh-plate, 
and  down  through  the  mass  of  ashes  supported  by  the 
lower  portion  of  the  outer  bosh-plate  and  up  through  the 
space  enclosed  by  the  inner  bosh-plate. — \.  S. 

Coal ;    Method  of  distilling  .     0.  A.  Gobbe,  Jumet, 

Belgium.     U.S.    Pat.    8.52,268,    April    30,    1907. 
See  Fr.  Pat.  366,002  of  1906  ;  this  J.,  1906,  975.— T.  F.  B. 

Feench  Patents. 

Fuel    with    a    mineral    oil    basis.     F.    Dobler.     Fr.    Pat. 
372,173,  Feb.  13,  1906. 

The  mineral  oil  is  incorporated  with  a  solution  of  casein 
in  caustic  soda  or  sodium  carbonate,  w ith  or  without  an 
addition  of  other  combustible  or  inert  materials. — C.  S. 

Filaments  for  electric  incandescence  lamps ;    Process  for 

making  extremely  fine .     J.  Lux.     Fr.  Pat.  373,671, 

March  24,  1906. 

See  Eng.  Pat.  7189  of  1906  ;  this  J.,  1907,  144.— T.  F.  B. 

Incandescence    bodies    for    electric    lamps ;     Process    for 

making by  means  of  difficultly  fusible  metals.     J. 

Lux.     Fr.  Pat.  373,672,  March  24,  1906. 

See  Eng.  Pat.  7188  of  1906  ;   this  J.,  1907,  462.— T.  F.  B. 
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TAR     PRODUCTS,     PETROLEUM, 

AND     MINERAL     WAXES. 

(CoHtinutJ  from  page  6'2*2). 

Fir   iriMjJ  ;     Hi/finxliirt.'s    from .     Bd.   of  Traile   J., 

May  30,  1907.     [T.U.] 

AccoRPixo  to  the  "  Pacific  Lumber  Trade  Journal  " 
(Seattle),  a  I'xi^et  Sound  Company  is  sui-tessfully  ex- 
tracting valuable  by- products  from  Douglas  fir.  From  a 
cord  of  stumi»s  or  of  wind  shake  wood  the  company  has 
obtained  turjvntine.  woihI  s]iirits,  tar.  pyroligneous  acid, 
and  pure  charcoal,  having  an  aggregate  commercial  value 
of  28.tJ0  dols..  while  the  out.xide  cast  of  production  is 
12  dok.  j>er  cord.  The  test  was  made  with  a  cord  of 
ordinary  fir  wood.  The  first  treatment  consisted  of 
}>assing  sujierhoateil  steam  through  the  chip])ed  wood  ; 
the  chips;  were  then  placetl  in  a  fire  retort  and  reduced  to 
charcoal,  the  volatile  ])roducts  being  condensed.  The  two 
liquids  thus  obtained  were  distilled,  and  the  following 
final  jiroduits  obtained  as  a  result  of  the  test  with  one 
cord  of  wood  : — 7-85  galls,  of  pure  tur]x>ntine  ;  17-14 
galLo.  of  second-grade  turpentine,  or  wood  spirits  ; 
88  galls,  of  high-grade  tar ;  138-86  galls,  of  pyroligneous 
acid  ;    880  lb.,  55  bushels,  of  chemically  pure  charcoal. 

Phenols  ;  Diphtnylcarhamide  chloride  as  a  reagent  for  — — . 
J.  Herzog.     XXIII.,  page  645. 

FuUer's  earth  and  its  applicalion  to  the  bleaching  of  oils. 
C.  L.  Parsons.     XII.,  page  623. 

Ekolish  Patent. 

Mineral  oils  or  hydrocarbons  '    Process  for  mixing  light 

and  heavy  .     F.   G.   Claussen,   Kome.     Eng.   I'at. 

28,014,  Dec.  8,  1906.     Under  Int.  Conv.,  Dec.  13',  1905. 

The  hydrocarbons  are  mi.xed  together,  and  a  small 
quantity  cf  sulphuric  or  other  suitable  acid  is  added  to 
the  mixture,  which  is  then  thoroughly  agitated,  allowed 
to  settle,  and  the  oil  decanted  from  the  residual  acid. 
Zinc  oxide,  or  some  other  suitable  substance,  capable 
of  decolorising  the  liquid  and  precii)itating  the  remaining 
traces  of  acid.  Ls  then  added,  and  after  agitation  and 
settling,  the  oil  in  separated  from  the  precii)itate.  As 
an  example  it  is  stated  that  .50  litres  of  "  benzine," 
»p.  gr.  ((-fiW),  mixed  with  50  litres  of  heavy  mineral  oil, 
»p.  gr.  HKXt.  and  treated  as  above  described  with  3  per 
cent,  of  sulphuric  a<-id  of  i'Af  B.  and  3  j)er  cent,  of  zinc 
oxide,  gave,  after  treatment.  100  litres  of  an  oil  having 
a  specific  gravity  of  from  0-715  to  0-720. — W.  H.  C. 

I'mted  States  Patents. 

[DeMrvdire  distillation]   Vegetable  matter';    Ajjjxiratus  for 

rtcorering     j/rr/durl/i     furm .     K.     H.     Partridge, 

Broadmn.  \a.     U.S.  I'at.  H4^),362,  Jan.  1,  1907. 

The  material  under  treatment  ia  yiresaed  into  briquettes 
and  loaded  into  a  clwcd  sheet- iron  car  containing  a 
perforated  coil.  The  car  L**  y)la<cd  in  an  oven,  and  a  oaji 
ra  the  car  top  tn  ojicnwl,  t-o  aw  to  enable  the  distillation 
product*  to  ewcaj*  into  an  overhanging  dome,  which  in 
turn  commnnicaten  with  an  outlet  ]ii[ie  leading  to  a 
coodenfier. — C.  H. 

YfAatQi^ftble  fontfnti  <if  mdim'-ntury  mineral  utratn  ; 
pT'iffjiA  of  fxtniflin'j  fin/1  rfrtni  ring  the  — — .  D.  \i. 
Baker,  Delawan-.  Ohio.  I'.S.  Pat.  849,524,  April  9^ 
1907 

Two  cloMd  well*  are  ronk  fome  di--tanr(-  ajiart  down 
to  the  nedimentary  xtraturn.  Pv  ineanH  of  (ondndors 
in  the*e  w^Uii  and  m  the  htratiiiri  U-tw<<-ti  them,  a  current 


of  electricity  is  sent  through  the  stratum,  any  evolved 
gases  being  collected  and  withdrawn  at  the  mouths  of 
the  two  wells. — A.  G.  L. 

Ammonia   from   gases  ;•     Extraction   of .     W.    Feld, 

Honningen-on-tho-Rhine,  Germanv.  U.S.  Pat.  851,349, 
April  23,  1907. 

This  invention  relates  to  a  process  for  extracting  ammonia 
from  gases  containing  less  than  one  molecular  proportion 
of  carbon  dioxide  to  two  molecular  proportions  of  ammonia. 
The  process  consists  in  introducing  air  into  the  retorts 
in  which  the  material  is  distilled,  treating  the  gases 
so  as  to  remove  tar  and  water  from  them,  and  then 
extracting  the  ammonia  by  treatment  with  a  liquor 
containing  a  calcium  salt,  such  as  calcium  sulphate, 
held  partly  in  solution,  and  partly  in  suspension.  Gases 
containing  carbon  dioxide  may  also  be  used  together 
with  the  liquor  containing  the  calcium  salt. — W.  C.  H. 

Hydrocarbon  derivatives  j    Process  for  the  -preparation  of 

water-soluble .     F.  Boleg,  Canstatt,     Assignor    to 

Ges.  z.  Verwerthung  der  Boleg'schen  Wasserloslichen 
Mineralole  und  Kohlenwasserstoffe,  Berlin.  U.S.  Pat. 
850,898,  April  23,  1907. 

See  Fr.  Pat.  338,738  of  1903  ;  this  J.,  1904,  655.— T.  F.  B. 


French  Patents. 

Fuel    with    a    mineral    oil    basis.     F.    Dobler.     Fr. 
372,173,  Feb.  13,  1906,     IL,  page  601. 
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Mineral  oils  or  other  light  hydrocarbons  ;;    Enriching 

with  heavy  mineral  oils  or  hydrocarbons,  C.  Humbert. 
Fr.  Pat.  372,366,  Dec.  10,  1906.  Under  Int.  Conv., 
Dec.  13,   1905. 

See  Eng.  Pat.  28,014  of  1906;    preceding  these. 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

(Continued  from  page  523.) 

Aniline ;    Nitration  of .     J.    B.   Tingle   and   F.   C. 

Blanck.     Science,    24,    821.     Am.     Ch.    Soc,    Abstr., 
1907,   564. 

Aftee  a  review  of  previous  work  and  a  general  outline 
of  the  objects  of  the  investigation,  the  results  so  far 
obtained  are  provisionally  formulated  as  follows :  In 
the  formation  of  mononitro  derivatives  of  N -substituted 
anilines,  the  position  taken  by  the  nitro  group  apjieani 
to  depend  on  two  factors  :  (a)  the  nature  (positive  or 
negative)  of  this  substituting  group ;  (b)  the  strength  of 
the  acid  which  was  mixed  with  the  nitric  acid.  As  both 
of  these  fac;tors  may  be  varied  between  very  wide  limits 
in  the  same  or  in  opposite  directions,  the  possibility  Ls 
afforded  of  so  arranging  them  as  to  produce  any  desired 
isomeride.  The  same  principles  may  reasonably  be 
expected  to  hold  for  substances  other  than  aniline  deriva- 
tives, and  their  application  should  not  prove  to  be  confined 
to  nitration. 

Sulphides  of  ammonium  and  sodium  as  partial  reducing 
agents  for  polynilro-componnds.  K.  Brand.  J.  i)rakt. 
Chcm.,  1906,"  74,  449^-472.  Am.  Ch.  Soc,  Abstr., 
1907,   722. 

WiiEKEAS  ammonium  sulphide  is  generally  used  in  the 
laboratory,  and  the  suljjhid(!s  of  sodium  are  most  largely 
used  in  technical  i)roccHscs  for  the  reduction  of  polynitro 
com])Ounds,  litth;  general  information  concerning  the  latter 
is  available  (1)  because  knowledge  of  their  use  is  largely 
controlled  by  patents,  and  (2)  In^cause,  where  investigated 
hitherto,  these  reagents  have  ajjparently  given  contra- 
dictory results.     Some  of  these  results  as  given  in  th« 
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literature  are  quoted  by  the  author,  then  a  systematic 
experimental  survey  is  given.  With  wt-dinitrobenzene 
the  following  results  were  obtained  : — 


Per  cent. 

Per 

Per 

Reagent. 

hydro- 

Chief 

cent. 

By-product- 

cent. 

lysis. 

product. 

yield. 

yield 

(NH4)2S    .. 

Less 
than  1 

»i-nitraailine 

70-80 

»i-dInitro- 
azoxyben- 
zeiie 

NH4SH     . . 

Less 
than  1 

rrt-nltraniline 

ni-nitro- 
pheuylhy- 
droxyl- 
amine 

NajS 

86-40 

m-dinitroaz- 
oxybenzene 

— 

OT-nitraniline 

Na2S  (acetic 

— 

7H-ni  tramline 

50-0 

TO-dinltro- 

70 

ester) 

azoxyben- 
zene 

NaSH 

0-15 

94-0 

trace 

^8282 

64-60 

,, 

87-0 

jj 

5-5 

(1  mol.) 

NajSj 

— 

„ 

43-5 

,, 

5-5 

(i  mol.) 

NaaSs 

5-70 

" 

100-0 

" 

The  percentages  of  hydrolysis  were  calculated  from  the 
concentration  of  hydroxyl  ions  in  N/IQ  solutions  of  the 
reagents  (Kiister,  Z.  anorg.  Cheni.,  43,  53). — From  a 
consideration  of  the  percentages  of  hydroly.sis  and  the 
percentages  of  yield,  the  conclusion  is  drawTi  that  the 
presence  of  hydroxyl  ions  favours  the  formation  of  azoxy 
compounds,  while  their  absence  (neutral  solution)  favours 
the  formation  of  amino  compounds.  All  of  the  evidence 
submitted  supports  this  conclusion.  From  the  facts  (1) 
that  sodium  hydrosulphide  is  practically  non-ionised  and 
(2)  by  reaction  with  nitro  groups  is  smoothly  converted 
into  thiosulphate,  a  valuable  by-product,  it  is  recom- 
mended as  the  most  efficient  and  economical  technical 
reducing  agent  of  polynitro  compounds.  By  its  use  the 
following  comparative  yields   were  obtained  :  — 


Substance. 

Chief 
product. 

Yield. 

Substance. 

Chief        Y-  ., 
product,     ^'^''i- 

tn-dlnitro- 

m-nitrani- 

94 

2.4-dlnltr- 

4-nitro-l  2- 

good 

benzene 

line 

aniline 

phenylene- 

2.6-dtnitro- 

2-amino-6- 

good 

diamine 

toluene 

nitro-1- 

sodium 

picramic 

84 

toluene 

picrate 

acid 

2.4-dlnitro- 

4-aniino-2- 

80 

toluene 

nitro-1- 

toluene 

Oxalic  esters  and  aromatic  amines  ;   Condensation  of . 

[Triphenylmethane  dyestuffs.]     A.  Guyot.     Compt.  rend. , 

1907,  144,  1051—1052. 
Oxalic  esters  condense  with  1,  2,  or  3  mols.  of  an  aromatic 
tertiary  amine  in  presence  of  aluminium  chloride  according 
to  the  conditions  employed.  At  a  high  tem|K;rature  using 
a  large  excess  of  the  latter  reagent,  the  following  reaction 
takes    place  : 

CO.,R.CO,R  -t-  3C6H5.NR'o  = 
R.0H-fH20-h(R'2N.C6H4)3CrCO2R 
When  the  compounds  obtained  in  this  way  are  heated 
with  concentrated  sulphuric  acid  at  100° — 150°  C,  they  lose 
carbon  monoxide  and  yield  the  corresponding  hexaalkyl- 
triaminotriphenylcarbinols  (K2N.C6H4)3C.OH.  In  this 
way  is  furnished  a  new  method  of  obtaining  the  dyestuffs 
of  the  triphenylmethane  series,  which  has  the  advantage 
of  dispensing  with  the  use  of  carbonyl  chloride. — J.  C.  C. 

Fricdel  and  Craft's   reaction;  An  extension  of .     A. 

Haller  and  A.  Guyot.     Compt.  rend.,  1907,  144,  947 — 
951. 

Tertiary  amines,  and  certain  secondary  amines  such  as 
diphenylamine,  can  be  condensed  with  a  large  number  of 
organic  compoimds  in  j)resencc  of  aluminium  chloride 
using  a  suitable  solvent.  TJie  following  condensations 
were  effected: — (1)  Indigotin  arul  dimcthi/lanilinc  :  orange 
leaflets,  m.  pt.  272°  C,  jnobably  possessing  the  constitution 


(CH3)2N.C«H4 


>-C 


-0-^ 


-C- 


C6H4<<jjj^>>C :  C^j^jj^CgH^ 


.CeH4.N(CH3)2 


(2)  BenzU  and  dimethylaniline :  pale-yellow  needles, 
m.  pt.,  214°  C. ;  the  compound  has  the  formula  C30H30OX2! 
but  the  constitution  is  not  Imown  with  certainty.  (3) 
o-Dibenzoylbenzenc  and  dimethylaniline  :  as  in  the  above 
cases,  2  mols.  of  the  latter  condense  with  one  of  the  former 
with  loss  of  1  mol.  of  water  ;  but  in  this  reaction  two 
compounds  are  formed  in  colourless  crystals,  m.  pts. 
186°  C.  and  226°  C.  respectively.  These  are  probably 
stereoisomerides.  (4)  Ethyl  phenylglyoxylale  and  dimethy- 
aniline :  colourless  leaflets  m.  pt.  98°  C.  of  formula 
^26H3o02N2.  When  heated  with  concentrated  sulphuric 
acid,  this  substance  loses  1  mol.  of  carbon  dioxide  at 
110°  C,  and  is  transformed  into  Malachite  Green.  The 
constitution  of  the  compound  is  therefore : 

[(('H3)2N.CgH4]2  :  C(C6H,).C02.C2H5. 
(5)  Benzophenone  and  dimethylaniline :  the  expected 
p-dimethylaminotriphenylcarbinol  could  not  be  isolated 
in  the  crystalline  condition,  but  the  deep  brown  viscous 
mass  yielded,  on  standing,  crystals  of  dimethylamino- 
triphenylmethane,  the  quantity  of  which  was  increased 
by  treating  the  whole  with  zinc  and  acetic  acid.  The 
crude  substance  gave  a  red  solution  with  acids,  like  the 
carbinol  (Baeyer  and  Villiger).  (6)  I  satin  and  dimethyl- 
aniline :  colourless  prisms,  m.  pt.  234°  C.  of  the 
constitution 

[{CH3)2N.C6H4l2C<5,o*>NH 

already  described  by  Baeyer.  Similar  condensation 
products  were  obtained  from  anthraquinone,  /3-methyl- 
anthraquinone,  /3-dimethylaminoanthraquinone  and 
dimethyl-  or  diethyl-aniline,  the  nature  of  which,  how- 
ever, is  not  yet  determined. — J.  C.  C. 

Azoxonium  compounds.    V.     F.   Kehrmann.     Ber.,    1907, 

40,  2071—2089. 
When  the  dyestuff  obtained  by  Nietzki  and  Otto  by  the 
condensation  of  quinonedichloroimide  with  /3-naphthol 
is  mixed  with  aniline  and  exposed  to  the  air,  two  dyestuffs 
are  produced,  the  one  insoluble  and  the  other  soluble  in 
alcohol.  The  former,  which  is  the  principal  product,  is 
soluble  in  water  with  a  green-blue  colour  and  dyes  tannin- 
mordanted  cotton  like  Capri  Blue,  but  gives  rather  a  less 
green  shade.  The  second  dyestuff  is  violet.  These  have 
probably  the  constitutions  : 

C6H5.NH.C10H5/         \C6H3(NH2),  and 


^O(Cl) 


,/ 


N 


CioHeC^   ^'    ^6H2(NH2).NH.C6H5  respectively. 

The  author  has  prepared  a  dyestuff  isomeric  with  Nietzki 
and  Otto's  by  condensing  4-amino-l  :  2-naphthoquinone 
with  o-aminophenol  hydrochloride.  This  is  a  yellow 
substance,  m.  jrt.  215°  C,  and  has  the  constitution, 

NH:CioHb^    VfiH^ 
^0/ 

its  salts,  which  are  also  yellow,  being  formulated  as 
(for  the  hydrochloride) 

^\NH:CioH5^    \C6H4. 

It  dyes  tannin-mordanted  cotton  rusty  brown.  The 
analogous  dyestuff  prepared  from  o-amino-w-cresol 
dyes  tannin-mordanted  cotton  brick-red.  The  acetvl 
derivatives  of  these  dyestuffs  are  deeper  in  colour  than  the 
parent  substances,  and  yield  magenta-red  salts  ;  they  are 
therefore  considered  to  have  the  constitution 

CHs.CO.N.CioH,^    \C0H4 
I  ^0/ 


for  the  free  acetyl  compound,  and 
CH3CO.NH.C10H 


•  "  \ 


^0(01)/^ 


CgH*. 


eat 
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for  its  salts.  ^Vhen  the  acetyl  derivative  of  4-amino-p- 
n»phthoi]uinone  is  tondonsed  with  o-aiuinophenol.  and 
the  ai'otvl  group  oliininatod.  tho  fmirtli  isoinoriilo  of 
Niotzki  aiul  Otto's  ilyestutl  is  prixhioeil,  having  tlio 
I'Oiistitutian. 

^   jf    / 

This  forms  blai-k-violct  crystals,  giving  a  blood-red 
solution  in  hot,  and  a  brown-yellow  solution  in  cold  water. 
The  corresiHinding  (pcudo)  base  is  yellow,  and  has  the 
formula, 

NHg.CioHsCOH)^  J>C6H4 

Similar  comi>ounds  arc  produced  from  o-aniino-j«-cresol. 

— J .  C  t^. 

Quinondinidc  dyesiii/fs  ;     Explanation    of    the    jormation 

of Irom   nniincn  by   oxidation    and  halogen   vielts. 

A.  Ostrogovich  and  T.  Silbermann.  Bui.  Soc.  de 
S^iinte  din  Bucurcsci,  1906,  15,  281—302.  Ctiem. 
Zentr..  1907.  1,  1194—1197. 
The  authors  have  ex}KTimcnlcd  as  to  the  conditions 
under  which  n>-anilinc  derivatives.  Chrysanilines,  and 
IndulineiJ,  respectively,  are  formed  by  heating  aromatic 
amines  with  oxidising  agents  or  with  free  halogens. 
They  conclude  that  in  all  such  reactions,  quinonc-imidcs 
are  the  primary  products — in  general,  p-quinonc  com- 
pounds, nut  if  the  i)ara  ])Osition  be  occupied,  o-quinone 
compounds.  These  qiiinone-imides  are  neither  ))henyl- 
ated  nor  anilidised,  but,  wherever  possible,  C(mdense 
with  compounds  having  two  atoms  of  hydrogen  connected 
to  a  carbon  atom  either  directly,  or  through  the  medium 
of  a  nitrogen  atom.  Thus,  condensation  of  the  ji-quinone- 
imide  with  the  methyl  group  of  p-toluidine  lea<ls  to  the 
formation  of  rosaniline  derivatives  (p-rosaniline),  whilst 
o-quinone-imide  similarly  forms  Chrysanilines ;  if  no 
methyl  groups  be  present,  then  the  condensation  takes 
place  through  the  medium  of  amino  groups,  and  Indulines 
are  forme<l.  The  following  process  for  the  pre])aration 
of  Induline  dyestufis  is  described.  Equal  ])arts  by  weight 
of  aniline  and  iodine  are  heated  together  to  about  70°  C. 
until  the  brown  mixture  l>ecomes  ruby-red.  The  tein})era- 
ture  Ls  then  immediately  raised  ;  the  mass  becomes 
thi<ker  at  Kiff  C,  and  at  140"  C.  Ijegins  to  crystallise  ; 
at  IW  C.  the  reaction  is  complete.  The  mass  Ls  kept 
at  this  temjieratiire  for  a  short  time,  and  after  cooling, 
l-t  purified  by  washing  with  dilute  hydrochloric  acid,  or 
by  abiding  the  rc<juisite  quantity  of  so<liiiin  carbonate 
aad  heating  in  a  current  of  steam.  The  yield  is  almost 
quantitative.  The  iodine  can  l)e  easily  recovered  from 
the  mother  liquors.  If  chlorine  Ijc  used,  the  aniline  is 
heatf-d  with  a  quarter  of  it.s  weight  of  the  halogen  under 
jire^j-ure  to  IW^  ('.,  or  chlorine  is  led  into  hot  aniline, 
and  reaction  brought  al>out  by  heating  to  ISO'  ('.  Indu- 
lioe  cao  al«o  U-  ])repared  by  heating  to  1H()'  ('.  a  mixture 
of  e<]oal  partM  of  aniline  and  aniline  bydroihloride  with  air, 
lead  jieroxifje,  jicrHulphate,  &c.  Or,  a  mixtun?  of  eqiial 
weightit  of  aniline  hydrrxhloride  and  lead  ]K!roxidc  is 
]i(iV(\fTif\.  sprinkled  with  water  or  hydrtM-hloric  acid, 
and  heate<l  to  UHl'  ('..  ;  the  maHs  in  then  extra<t<-(l  with  hot 
water,  an»l  the  rf*i«lm'  converte<l  into  Induline  by  heating 
with  aniline  hyrlrrjr-hlorifle  to  \Hif   C. — A.  S. 

Rft^nnilinf  rrtrnf/tiund*,  o-and  m-htdogen-roHaiiilinr.  de.riva- 
tireA  ;    I'rinlurlion  of  -  hij  the.  iodine,  melt.      T.  iSillKir- 

'  mann  and  .\.  <Kf rogovi<h.  J'ul.  S»k:.  de  Sciinte  din 
Huf  urex'  i.  VM)i\.  15.  .'{<l3     :{07.     f'hem.  Zentr.,  1907,  1, 

'     1197.     (See  |»receding  al*traf:t.) 

TwBSTY-Two  grm/<.  of  />-toIuidinc  arc  dissolved  in  '.W  grms. 
of  aniline,  and  W)  grrnx.  r>f  irxlinc  arc  mided,  and  dissolved 
by  atfitation,  th«-  t»-rri|i<Tature  ri-inj;  to  alH>\it  <J0  (.',.  'I'he 
mixture  11  th«n  h<at<d  gra<lually  t')  1  Wf  ('.,  at  which 
temfierature  the  w  hole  Holidifiex.  'I'hn  prcnluft  is  powdere^l, 
and  washed  with  cold  water.  The  nrs-idue  contains 
m'/re  than  M)  |jpr  cent,  of  the  theoretical  (juantitv  of 
p-R«naniline.  Magenta  w  prepared  in  an  analo(;ous 
maoDcr  from    19  grmii.   of  aniline,   22  grni".   ca^.h  of  o- 


and  p-toluidine,  and  60  grms.  of  iodine.  By  heating 
7J-bromo-anilino  with  jj-toluidinc.  Induline,  Clnysaniline, 
and  Chrysotoluidine  are  ])r()duccd,  but  if  a  small  <|iiantity 
of  iodine  be  added,  ju'actically  only  /j-Kosauiliue  is  formed. 
My  starting  with  substituted  anilines,  the  ortho-  and  the 
hitherto  unknown  7/i(7«-lialogeu  rosaniline  derivatives 
can  be  obtained.  l)i-o-chloropararosanilino  is  only  very 
slightly  soluble  in  water,  but  has  a  greater  aihnity  for  the 
libre  thaii  the  imsubstituted  comjjound ;  the  corres- 
ponding bromo-derivative  has  similar  prO]>ertics.  In 
the  preparation  of  7M-dichloro-  and  ?)i-dibromo-])araros- 
anilinc,  a  considerable  quantity  of  C'hrysaniline  is  formed 
as  a  by-product.— A.  S. 

Aposaf ratline   and    its   homologves.      P.    Barbier   and    P. 
Sisley.     Bull.    Soc.    Chim.,    1907,    [4],    1,    408—474. 

Since  aposafranine  can  be  obtained  by  the  diazotisation 
of  phenosafranine,  there  should  bo  two  a]iosafraninos 
corresponding  to  the  .si/nnn-  and  «».s//w(?/i-phenosafranines 
(this  J.,  1901),  1037).  The  formulie  suggested  for  the  two 
aposafranines  are  : —  I 


NHtCeHg 


\ 


NCCeHs) 


C«H. 


/N- 


\N{Cl)(CeH4NHo)/ 

Aposafranine  can  be  prc])ared  by  heating  for  C — 7  hours 
at  100°- — 170°  C.  a  mixture  of  the  hydrochlorides  of  amino- 
azobenzene  and  aniline  dissolved  in  water  saturated  with 
aniline.  After  removing  a  small  amount  of  indidine,  the 
aposafranine  can  be  precipitated  by  means  of  salt.  The 
atjucous  solution  of  the  hydrochloride  has  a  magenta  red 
colour.  A  dyestuff,  C30H02N4,  2HC1,  less  soluble  in  the 
salt  solution  is  also  formed,  and  ajqxiars  to  be  identical 
with  Caro's  water-soluble  induline.  Homoaposafraninc 
is  obtained  by  the  reaction  of  diazoaminobenzeno  on  the 
hydrochloride  of  o-toluidine  in  alcohol.  The  hydro- 
chloride is  a  bronzy  micro-crystalline  ])0wder,  dissolving 
easily  in  water  with  a  reddish-violet  colour,  and  forming  a 
dichroic  solution  in  alcohol.  Closely  resembling  it  in  its 
])roperties  is  isohomoajtosafranine,  which  is  formed  by 
the  interaction  of  o-toluidine  hydrochloride  and  '/;-amino- 
azobenzene.  Tolua])Osafranine  is  obtained  by  tlie  inter- 
action of  the  hydrochloride  of  o-toluidine  and  ;;-a7nino- 
azotolucne  in  alcohol.  The  hydrochloride  is  a  reddish- 
brown  powder,  very  soluble  in  water.  From  its  formation 
by  the  method  described  by  the  authors.  Caro's  induline 
is   a  phcnylatod  anilidoaposafranine. — F.  Shun. 

Basic  dyestufjs  ';    Action  of  iodine  and  potassium  iodide 

on  some .      L.  Pelet  and  E.  Clillieron.      Schweiz. 

Woch.       Chem.    Pharm.,  1907,     45,    88—90.       Chem. 
Zentr.,  1907,  1,  1259. 

If  solutioas  of  the  hydrocldorides  of  Safranine,  Magenta, 
Chrysoidine,  Methylene  Blue,  Auramine,  CVystal  Violet, 
Phosphine,  or  Muscarine  be  treated  with  a  solution  of 
iodine  in  ])otassium  iodide,  dark-coloured,  heavy  precipi- 
tates are  produced,  which  can  bo  dried  at  50°  C  without 
deconqiosition,  giving  dark  nuisses,  some  of  which  exhibit 
metallic  lustre.  The  reaction  ))rocceds  according  to  the 
equation  :  M.  HCl  +  K  I.I2  ^  M.  HMg  +  KCl,  the  ])roducts 
iM'ing  di-io(lo-hy<iriodidcs.  Tli(^  i)roducts  are  slightly 
soluble  in  water,  almost  insoluble:  in  benzene,  toluene, 
and  xylene,  slightly  soluble  in  earbtm  bisnl|)liide,  some- 
what more  soluble  in  acetone,  alcohol,  chloroform,  nitro- 
benzene, and  aniline,  fairly  easily  soluble  in  mineral  acids 
and  alkalis.  It  is  stated  that  the  dycstuiTs  mentioned 
may  1)C  determiiu'd  vfjlumetrically  in  accordance  with 
the,  e<juation  given  above,  with  the  (!Xcc])tion  of  (Jrystal 
Violet  and  Auramini!  O,  whi('h  form  tri-iodo-hydriodides. 
Some  of  the  ]>rodu(;ts  if  left  in  contact  with  excess  of  the 
])otassium  iodidc^-iodinc;  solution,  take  u])  more  itxliue. 
Tolusafranine  and  (chrysoidine,  for  «!xam|)le,  form  tri- 
iodo-hydriodides,  and  Methylene  Blue,  a  tetra-iodo- 
hydriodidc!.  On  tim  other  hand,  certain  of  th(!  cr)m[ioundH 
loM«:  a  portion  of  their  iodine  on  prolongcfi  contact  with 
reagcntH  or  solvents.  Thus,  the  di-iodohydriodide  of 
Tolu.tafranine  lost  one  atomic  jiroportion  of  iodine  when  left 
for  iive  davs  in  a  concentrated  bolution  of  Siodium  bicar- 
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bonate,  and  the  tetra-iodo-hydriodide  of  Methylene  Blue 
similarly  lost  one  atomic  proportion  of  iodine  when 
extracted  GO  times  in  succession  with  chloroform. — A.  S. 

English  Patents. 

Azo  dyestuffs  ;  Manufacture  of  new .     P.A.Newton, 

London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  U.tJjei,  June  30,  1906. 

See  Fr.  Pat.  3G7,504  of  1906  ;  this  J.,  1906,  1143.— T.  F.  B. 

Dycstuff  ;    Yellow  sulphitie  [sulphide] of  the  quino- 

phthalone  scries.  Ge.s.  fiir  Chem.  Ind.  in  Basel,  Switzer- 
land. Eng.  Pat.  4159,  Feb.  19,  1907.  Under  Int. 
Conv.,  Dec.  24,  1900. 

Yellow  to  orange-yellow  dyestuffs  are  produced  by 
introducing  a  sulphydrate  group  into  quiuophthalonc 
derivatives.  Example  :  A  salt  of  /3-sulphophthalic  acid 
(COOH  :  COOH  :  S03H  =  2  :  3  :  6)  is  treated  with  "  phos- 
phoric chloride  "  and,  on  decomposing  the  product  of 
the  reaction  with  ice-cold  water,  the  sulphochloride  of  i 
phthalic  acid  is  obtained.  On  reducing  the  latter,  for  i 
instance,  with  zinc  dust,  /S-thio phthalic  acid  (COOH  :  ' 
COOH  :  SH  =  2  :  3  :  6)  is  produced  as  a  yellow  crystalline 
mass.  This  dissolves  in  hot  water  and  easily  gives 
sohible  salts  with  alkalis.  On  melting  it  forms  an 
anhydride  between  lOO"  and  lUf  C.  Twenty  parts  by  i 
weight  of  the  thiophthalic  acid  and  20  parts  of  /S-naphtho- 
quinaldine  are  heated  together  at  150°  C.  in  an  oil-bath  ; 
the  temperature  is  raised  to  200"  C.  during  four  hours, 
and  is  maintained  at  this  point  till  the  condensation  is 
complete.  The  cooled  mass  may  be  used  at  once  as  a 
sulphide  dyestutf,  or  may  be  purified  by  solution  in  sodium 
sulpliide,  tiltration,  and  precipitation  by  means  of  hydro- 
chloric acid.  It  dyes  cotton  au  orange-yellow,  which 
becomes  on  oxidation  a  pure  yellow  of  excellent  fastness. 
Ordinary  quinaldine  or  its  substitution  products  may  be 
employed  instead  of  the  naphtho  compound,  and  dithio- 
phthalic  acid  instead  of  thiophthalic  acid. — A.  B.  S. 

Indigo   While  preparations  ;,    Manufacture    of   statde . 

J.  Y.  Johnson,  London.  From  Badische  Anilin-  und 
Soda-Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat. 
6336,  March  15,  1907. 

In  the  production  of  solid  stable  salts  of  indigo  white  by 
evaporating  a  solution  of  these  salts  in  a  vacuum,  there 
is  a  tendency  towards  the  formation  of  hard  lumps,  which 
may  enclose  some  of  the  solution  and  prevent  complete  | 
dehydration.  This  may  be  avoided  by  mixing  the  solution 
with  sulphite  cellulose  waste  liquor,  which,  on  evaporation,  i 
froths  and  forms  bubbles,  whereby  the  removal  of  the  last 
traces  of  water  from  the  indigo  white  is  facilitated  and  a 
friable  porous  mass  is  finally  obtained.  It  is  also  claimed 
that  by  this  process  the  product  is  more  stable  in  air  and 
more  soluble  in  water  than  is  the  case  when  the  sulphite 
liquor  is  not  used. — J.  C.  C. 

United  States  Patents.  ' 

Phenylnaphthimidazole ;      Amido-oxysul phonic     acid     of 

and  process  of  making  same.     O.   Sch\dthess  and 

L.    Kerkovius,    Assignors   to   Act.-Ges.    f.    Anilinfabr.,    j 
Berlin.     U.S.  Pat.  851,444,  April  23,  1907.  i 

See  Eng.  Pat.  11,759  of  1905  ;  this  J.,  1900,  215.— T.  F.  B. 

Sidfln    [Sulphide]    dycstuff ;      Yellow of    the    quino- 

phthalonc  series,  and  process  of  making  same.  A.  Bertsch-    i 
mann.  Assignor  to  Soc.  Chem.  Ind.  in  Basle.     U.S.  Pat. 
852,158,  April  30,   1907.  ' 

See  Eng.  Pat.  4159  of  1907;  preceding  these. -T.  F.  B. 

French  Patent. 

Sulphide  dyestuffs  ;    Process  for  producing  easily  soluble 

preparations  of .     L.   Cassella  und  Co.     Fr.   Pat. 

373,033,  March  7,  1906. 

See  Eng.  Pat.  7273  of  1906  ;  this  J.,  1906,  1214.— T.  F.  B. 


v.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS.   AND   FIBRES. 

,  {Continued  from  page  523.) 

'    Fibres  separated  from  cotton  seeds  ;    Properties  of  -. 

E.    Drabble.     Quart.    J.    Inst.     Comm.    Research    in 
Tropics  (Liverpool  Univ.),  1907,  2,  32—34. 

The   author  states   that  the  water-ietaining  capacity  of 

I    carefully  teased    fibres    is  only  slightly  inferior  to  that 

I    of  degrea^ed  "best"  cotton-wool.     The  absorptive  value 

1    (which  was  determined  by  measuring  the  height  to  which 

I    water  rises   in  a  tube   packed    with  the   material)    was 

I    found  to  be  greater  than  that  of  "  su{)er  "  cotton-wool, 

but  inferior  to  that  given  by  commercial  cellulose.     The 

material   shows    a   comparatively   slight   contraction    on 

I    saturation,   especially  when   compared  with   most   other 

dressings.     On    account   of   the  shortness    of   the  fibres, 

the  material  packs  more  densely  than  any  other  cotton 

or  wood  wools.     It  is  stated  that  the  fibres  have  been 

successfully     used     for     papermaking,    yielding    blotting 

paper  having  a  higher  absorbency  value  than  that  of  paper 

from  any  other  form  of  cotton. — P.  F.  C. 

Silk,  half-silk,  woollen,  and  half-woollen  fabrics  and  yarns  ,; 

Old   and    new   bleaching    methods   for .     J.    Haas. 

Osterr.   Wollen-  u.  Leinen-Ind.,   1907,  27,  444  ;    Chem.- 
Zeit.,  1907,  31,  Rep.,  245. 

The  author  is  of  opinion  that  hydrogen  peroxide  is  the 
most  satisfactory  bleaching  material  for  animal  fibres. 

—A.  B.  S. 

Weighting    in    dyed    silks  ;     Determinalion    of .     P. 

Sisley.     Rev.  Gen.  Mat.  Col.,  1907,  11,  97—105. 

The  author  has  examined  the  various  methods  which 
have  been  propoied  for  the  determination  of  the  weighting 
in  dyed  silks,  and  finds  that  most  satisfactory  results 
are  obtained  by  the  indirect  process  of  determining  the 
nitrogen  of  the  silk  fibroin  by  a  modification  of  Kjeldahl's 
method.  C'omparative  experiments  on  different  kinds  of 
silk  showed  that  the  mean  amount  of  nitrogen  in  dry, 
boiled-off  silk  is  18-38  jier  cent.,  or  16-56  per  cent,  in  silk 
containing  a  normal  proportion  (10  per  cent.)  of  moisture. 
The  details  of  the  method  of  determining  the  weighting 
are  as  follows  : — One  to  2  grms.  of  the  material  are  treated 
for  ten  minutes  in  a  boiling  bath  of  25  jier  cent,  acetic 
acid,  rinsed  in  distilled  water,  immersed  for  ten  minutes 
in  a  3  per  cent,  solution  of  crystallised  trisodium  phosphate 
at  50"  C,  again  rinsed  with  distilled  water,  and  then 
ungummed  by  two  treatments  of  twenty  minutes  each 
in  a  boiling  bath  containing  3  per  cent,  of  soap  and  0-2  per 
cent,  of  sodium  carbonate.  The  purified  silk  is  now 
washed  with  distilled  water,  dried,  wrapped  in  cotton 
muslin,  and  heated  gently  with  20  c.c.  of  concentrated 
sidplnu-ic  acid,  10  grms  of  potassium  sulphate,  and 
0-5  grm.  of  anhydrous  copi«r  sulphate.  When  efl'er- 
vescence  ceases,  the  mixture  is  heated  to  boiling ;  the 
reaction  is  complete  in  twenty  to  thirty  minutes.  The 
ammonia  is  finally  distilled  off  in  the  usual  manner,  and 
the  j)ercentage  of  silk  fibroin  calculated. — A.  S. 

English  Patents. 

Cotton  yarns  ;  Manufacture  of  — — .  F.  W.  Howorth, 
J^ondon.  From  Baumwollspinnerei  Brodelz,  Kuffler 
und  Reichel,  Brodetz,  Austria.  Eng.  Pat.  26,189, 
Nov.  19,  1906. 

See  Fr.  Pat.  371,625  of  1906  ;  this  J.,  1907,  468.— T.  F.  B. 

Cellulose  compound  [formate]  ■    Production  of  a  new . 

V.  F.  Feenv.     From  J.  P.   Bemberg,  Akt.-Ges.     Eng. 
Pat.  2511,  Jan.  31,  1907.     XIX.,  page  634. 

Conditioning    yarn ;     Apparatus    for .     J.    Briggs, 

Blackburn.     Eng.   Pat.    19,276,   Aug.    29,    1906. 

This  apparatus  consists  of  a  tank  to  contain  the  con- 
ditioning liquid,  into  which  can  be  lowered  an  openwork 
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receiver  or  frume.     Thfe   frame  contains   one   or  more 

perforated  drawiT-liko  refcptacles,  caoh  of  whioli  is 
provided  with  a  sliding  false  bottom.  When  the  frame 
is  raised  alnive  the  tank,  these  drawers  ciui  be  slitl  out 
on  to  sui>|xirts  tixe^i  at  the  side  of  the  tank.  The  method 
of  use  is  as  follows  :  The  outer  frame  luivint;  Inxni  raised 
from  the  tank,  the  drawer-like  receivei-s  are  run  o>it  on 
to  the  sitle  supjHirts  and  tilk\l  with  the  goods  to  be  treated  ; 
they  are  then  replaeetl  in  the  frame  and  the  whole  is 
lowereil  into  the  tank.  When  the  treatment  is  finished, 
the  frame  is  raiseti  and  the  drawers  are  run  out  on  to  a 
support  on  the  opixvite  side  of  the  tank.  A  catch  prevents 
the  sliding  false  bottoms  of  the  drawei-s  from  going  with 
the  drawers,  so  that  the  contents  drop  out  into  trucks 
]>Iaced  l^elow  to  receive  them.  The  drawers  are  pushed 
across  to  the  other  side,  taking  their  bottoms  with  them, 
and  are  then  ready  for  recharging. — A.  13.  S. 

Cotton  fabrics  and  yarns  ;    Treatment  of for  improving 

tktir  texture  and  rendering  their  dye  more  permanent.  P. 
Berlin.  St.  Petersburg.  Eng.'Pat.  6992,  March  23, 
1906. 

Sm  Fr.  Pat.  364,577  of  1906  ;  this  J.,  1906, 1042.— T.  F.  B. 

Printing    t/arns  ^     Apparatus   for   .     F.    A.    Gontor, 

London.     Eng.  Pat.  9881,  April  27,   1906. 

The  latent  relates  to  improvements  in  the  printing 
machine  described  in  Eng.  Pat.  17,169  of  1902  (this  J., 
liH)3,  1127).  The  alteration  consists  in  the  fact  that,  when 
the  colour  tables  rise,  they  lift  the  ])rinting  rollers  so  that 
the  spindle  ends  of  the  latter  come  into  engagement 
with  the  forked  ends  of  a  reciprocating  bar,  which  causes 
the  roller  to  pass  to  and  fro  over  the  yarn  on  the  table. 

—A.  B.  S. 

Fahric  printing  machines.  Soo.  Anon,  de  Blanchiment, 
Teinture.  Impression,  et  Apjjrets  de  St.  Julien,  St, 
Jnlien.  France.  Eng.  Pat.  13,334,  June  9,  1906. 
Under  Int.  Conv.,  March  31,  1906. 

See  Fr.  Pat.  364.806  of  1906  ;  this  J.,  1906,  982.— T.  F.  B. 

Thread,   artificial  ;     ilanufacturc   of from  solntions 

of  cellulose.  R.  Linkmever,  Herford,  Germany.  U.S. 
Pat.  852,126.  April  30,  1907. 

See  Eng.  Pat.  4755  of  1905  ;  this  J.,  1906,  371.— T.  F.  B. 

Hemp  fibre  •;    Manufacture  of  artificial .     F.  Lehner, 

Zurich,  Switzerland.     U.S.  Pat.  853,093,  May  7,  1907. 
See  Fr.  Pat.  363,782  of  1906  ;  this  J.,  1906,  881.— T.  F.  B. 

Printing  blfjcks  and  plates  7  Process  of  wanvfaetvring . 

I^  f'ollardon.  I^ipzig,  Germany.  U.S.  Pat.  851,918, 
April  3f>,  1907. 

See  Eng.  Pat.  27,090  of  1904  ;  this  J.,  1905,  842.— T.  F.  B. 

Fretjch  Patents. 

fiillc.    artificial;     Mnnvfacture   of    ■ or   other   similar 

filament*.  W.  P.  lJrea]«r.  Fr.  Pat.  373,088,  Dec.  29, 
\WHy.     Under  Int.  CVmv.,  Dec.    30,  1905. 

8«B  Eng.  Pat.  27,222  of  1905  ;  this  J.,  1907,  196.— T.  F.  B. 

Ihying  varpa  or  sketns  of  thread  or  other  uoven  or  felted 

product*    or    fihrrruji    materials  ;'     Machines    for . 

A.  X.  Marr.  Fr.  Pat.  373,183,  Se])t.  25,  1906.  Under 
Int.  Cc/nv..  Scj.t.  27.  IW>5. 

Hbe  Eng,  Pat.  1«,.V)H  of  1J>05  ;  thin  J.,  HKJ6,  924.— T.  F.  B. 


VI.- COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

(Continued  from  j/age  526.) 
Umtei)  State-s  Patent. 

Letdhtr ;     Process    of    colouring .     W.    M.    Korrix, 

I'riticeton,  N..J.     U.S.  Pat.  851,995,  April  30,  1907. 
The  riainui  relate  to  the  ntr-f*  in  the  prrxc^h  of  dyeing 
l<-ath«T,  < on* biting  in  treating  the  latter  in  Huccewion  with 


an  acidulated  solution  of  potassium  permanganate,  a 
solution  of  a  ferrous  salt,  and  a  solution  of  a  sxiitable 
vegetable  extract  and  sal-soda  (sodium  carbonate),  and 
afterwards  washing  it  thoroughly  with  w arm  w ater. — A.  S. 

French  Patent. 

Paper  pulp  ;   Process  for  improving  the  coloration  of . 

Farbwerke  vorm.   Meister,   Lucius,  und  Briining.     Fr. 
Pat.  373,182,  March  12,  1906. 

See  Eng.  Pat.  5342  of  1906  ;   this  J.,  1907,  317.— T.  F.  B. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND   NON-METALLIC   ELEMENTS. 

(Continued  from  page  628.) 

Potash  Syndicate ;    Sales  of in  1906.     Brit.    Cons. 

Rep.     [T.R.] 

The  following  table  shows  the  sales  realised  by  the  Potash 
Syndicate  in  the  year  1906  compared  with  the  preceding 
year : — 


1905. 

1906. 

Chlorate     of    potash    and    potash 

fertilisers 

Sulphatp  of  potassium  

metric  tons. 

136,734 

20,046 

8,096 

60,882 

249,829 

7,082 

metric  tons. 

140,946 
24,910 

"  Sulphate  of  potash  magnesia,"  . . 

Potash  fertilising  salts  

Kainite    

Carnallite  and  Kieserite 

9,811 

77,146 

263,937 

6,734 

Total    

483,269 

523,484 

Two  years  ago  the  price  of  potassium  salts  was  reduced, 
but  at  the  close  of  1906  it  was  raised  to  the  standard 
obtaining  in  1904.  This  advance,  which  applies  to  all 
European  countries  except  Germany,  is  equivalent  to  an 
increase  ]Ter  10  metric  tons  of  £2  for  France,  the  Nether- 
lands, Belgium,  Scotland,  and  Ireland,  and  of  £1  10s.  for 
England.  The  future  development  of  the  German  potas- 
sium industry  will  depend  mainly  upon  the  ability  of  the 
Syndicate  to  prevent  over-production,  in  spite  of  the 
strenuous  activity  displayed  in  establishing  new  concerns  ; 
of  the  total  of  36  mines  belonging  to  the  Syndicate,  no 
less  than  31  companies  are  at  present  occupied  in  sinking 
new  shafts. 

Hydrofluoric  acid,;    Manufacture  of .     A.  G.   Betts. 

Eng.  and  Min.  J.,  1907,  83,  753. 


A  PLANT  for  the  manufacture  of  hydrofluoric  acid  on  the 
large  scale  is  shown  in  the  figure.  The  still  is  of  cast 
iron,  about  8  ft.  in  diameter,  3  ft.  deep  at  the  centre,  and 
1  in.  thick,  the  bottom  being  slightly  curved.  It  has  a 
cast-iron  cover  resting  in  strong  sulphuric  acid  contained 
in  the  annular  trough  around  the  still.  All  other  joints 
are  f-eahu]  in  a  similar  manner,  but  for  those  on  the  con- 
densers, water  may  bo  used  us  scaling  liquid.  The 
condensJTs  consist  of  a  scries  of  two  or  three  lead  boxes 
of  about  1  cb.  m.  capacity,  submerged  in  water,  and 
partly  filled  with  water  or  dilute  hydrofluoric  acid.  The 
lead  delivery  pipes  may  be  about  5  in.  in  diameter.  The 
condensers  are  provided  with  overflows.  The  charge 
for  the  still  consists  of  1000  lb.  of  ground  fluorspar  and 
1000—1200  lb.  of  sulphuric  acid  of  66"  B.,  and  the  yield 
of  hydrofluoric  a<id  is  80 — 90  per  cent,  of  the  theoretical. 
Hydrofluoric  acid  may  be  prepared  in  a  similar  manner 
in  the  laboratory,  >ising  a  cast-iron  still,  1  ft.  in  diaineter 
and  6  in.  deep,  closed  by  a  lead  plate,  i  in.  thick,  with 
a  lead  pijK-  leading  from  the  still  to  a  lead  Wtle  containing 
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water,  the  joints  being  luted  with  dry  cement.  Beer 
barrels  lined  with  rosin  have  proved  very  satisfactory 
for  the  shipment  of  the  acid. 

For  the  determination  of  hydrofluoric  acid,  a  known 
quantity  is  mixed  with  neutral,  nearU'  saturated  potassium 
nitrate  solution,  a  precipitate  of  potassium  fiuosilicate 
being  produced.  The  cold  solution  with  preciiiitate  is  now 
titrated  with  sodium  hydroxide  solution  and  phenol- 
phthalein,  to  obtain  the  total  hydrofluoric  and  hydro- 
fluosilicic  acids.  The  whole  is  then  heated  to  boiling,  and 
again  titrated  with  sodium  hydroxide  solution.  From  the 
result  of  the  second  titration,  the  quantity  of  hydro- 
fluosilicic  acid  is  calculated  according  to  the  equation  : 
KaSiFg  +  4NaOH  =  2KF  +  4NaF  +  SiOg  +  2H2O.— A.  S. 

Hydrofluoric    acid  ,*  Preparation    of    anhydrous . 

G.     Goldschmiedt.     Monatsh.     f.     Chem.,     1907,     28, 
297—298. 

In  Fremy's  method  of  preparing  anhydrous  hydrofluoric 
acid  by  heating  dry  potassium  hydrofluoride  gradually 
to  redness  in  a  retort,  platinum  vessels  have  hitherto  been 
exclusively  employed.  The  author  finds,  however,  that 
a  pear-shaped  copper  vessel  answers  equally  well  as 
the  retort.  He  has  thus  obtained  a  colourless  anhydrous 
distillate,  suitable  in  every  respect  for  the  preparation 
of  free  fluorine.  The  copper  vessel  was  not  appreciably 
attacked  during  the  distillation. — C.  A.  M. 

Thiocynnic    acid ;     Anhydrous {Preliminary    com- 

municatioii].     A.  Rosenheim  and  R.  Levy.     Ber.,  1907, 
40,  216G— 2169. 

Anhydeous  potassium  thiocyanate  was  mixed  with 
phosyjhorus  jientoxide  in  a  distillation  flask,  the  neck 
of  which  was  fitted  with  a  cork  carrying  a  dropping 
funnel  and  a  tube  leading  to  a  hydrogen  apparatus.  The 
distillation  tube  was  directly  connected  to  a  small  gas 
wash-bottle  surroimded  by  ice  and  salt.  The  flask  was 
cooled  by  means  of  ice,  and  sulphuric  acid  slowly  dropped 
in.  Colourless  vapours  were  evolved,  condensing  in  the 
receiver  to  a  white  crystalline  mass  of  pure  thiocyanic 
acid.  The  crystalline  acid  can  be  kept  at  0°  C.  for  several 
hours  without  change.  It  melts  and  turns  yellow  at  about 
0°  C.  At  the  ordinary  temperature  it  turns  red  in  a  few 
minutes,  then  suddenly  setting,  with  evolution  of  heat, 
to  a  mass  of  fine,  yellow  crystals.  The  acid  is  soluble  in 
water,  at  0°  C,  without  decomposition,  but  polymerisation 
products  soon  separate  out  at  the  ordinary  temperature. 
It  has  a  pungent  odour,  and  after  exposure  to  the  air 
for  some  time,  the  smell  of  hydrocyanic  acid  becomes 
perceptible. — F.  Shdn. 

Per-salts ;     Contribution    to    the    studii    of .     E.    P. 

Alvarez.  Chem.  News,  1906,  94,  269—271. 
Peenitkates,  perphosphates,  perarsenates.  pertungstates, 
and  perphosphotungstates  were  easily  obtained  by  the 
action  of  sodium  dioxide  on  the  alkali  salts  of  nitric, 
phosphoric,  arsenic,  tungstic  and  phosphotungstic  acids. 
Potassium  pernitrate — 100  grms.  of  potassium  nitrate 
were  dissolved  in  a  mixture  of  2000  grras.  of  water  and 
1800  grms.  of  alcohol  at  98°.  then  cooled  in  a  bath  of  ice 
and  salt,  and  160  grms.  of  sodium  dioxide  gradually  added. 
Part  of  the  pernitrate  was  precipitated  by  1800  grms.  of 
absolute  alcohol,  separated  rapidly  by  means  of  the  filter 
pump,  washed  with  anhydrous  alcohol,  and  dried  in 
vacuo  over  phosphorus  pentoxide.  The  filtrate  on 
spontaneous  evaporation  yielded  the  greater  part  of  the 
crystallised  salt.  The  otlier  per-salts  were  obtained  in 
the  same  manner  except  that  the  quantities  used  were 
as  follows  :  Sodium  pcrphosphatc — Disodium  phosjjhatc, 
50  grms.  ;  alcohol,  3000  grms.  ;  water,  3000  grms.  ; 
sodium  dioxide,  70  grms.  Sodium  perarsenate — Disodium 
arsenate.  50  grms.  ;  alcohol,  2000  grms.  ;  water,  2000 
grms.  ;  sodium  dioxide,  100  grms.  Sodium  pertungstaie — 
Sodium  tungstate,  50  grms.  ;' alcohol,  1000  grms.  ;  water, 
1000  grms.  ;  sodium  oxide,  90  grms.  Sodium  phos- 
phopertung state — Phosphotungstic  acid,  20  grms.  ;  alcohol 
750  grms.  ;  water,  750  grms.  ;  sodium  dioxide,  80  grms. 
The  reactions  of  formation  are  • — KNOs-f  Na202  +  H20  = 
KNO4  +  2NaOH  ;  NaaHPO^  +  NagOg  +  H2O  =  NaPO^  + 
3NaOH  ;    NagH ASO4  +  NaoOg  +  HgO  =  NaAsOi  +  3NaOH  ; 


2Na2W04  +  Na202+2H20==2NaW04  +  4NaOH.  The  per- 
salts  are  decomposed  by  water  as  follows  : — KN04  +  H20  = 
KNOa  +  HoO-fO;  NaP04-f-2HoO  =  XaH2P04  +  H20-f  0  ; 
NaAsOi  +  2H2O  =  NaHo ASO4  +  H.,0  +  0  ;  2NaW04  -f 
HoO^NaaWoO^-f  H,0  +  0.  All  these  alkali  per-salts  are 
white  solids,  and  occur  both  in  amorphous  and  crystal- 
line varieties.  The  amorphous  varieties,  obtained  by 
precipitation  by  alcohol,  contained  varying  quantities  of 
the  hydrate  of  sodium  dioxide,  which  almost  completely 
veiled  the  reactions  of  the  per-salts.  JIany  specimens  of 
commercial  amorphous  perborates  were  also  observed 
to  have  a  strong  alkaline  reaction,  due  chiefly  to  the 
hydrate  of  sodium  dioxide,  which  makes  them  caustic 
and  unfit  for  use  in  medicine.  The  crystallised  salts  on 
the  other  hand  when  carefully  washed  and  dried  in  vacuo 
are  neutral  and  their  behaviour  toward  reagents  is  very 
difTerent  from  that  of  the  amorphous  products.  The 
pernitrates  on  the  addition  of  ferrous  sulphate  and 
sulphuric  acid  evolve  oxygen  with  brisk  effervescence  and 
assume  the  colour  of  the  nitrates.  The  perphosphates 
and  perarsenates  give  precipitates  with  the  magnesium 
and  the  molybdate  mixtures.  If  10  c.c.  of  distilled  water 
and  5  c.c.  of  hydrochloric  acid  are  added  to  0-5  grm.  of 
sodium  pertungstate  or  phosphopertungstate,  there  is 
an  immediate  and  abundant  evolution  of  oxygen.  When 
the  mixture  is  boiled,  an  abundant  yellow  precipitate  of 
metatungstic  acid  appears  after  some  time  :  if  stannous 
chloride  be  then  added,  the  liquid  becomes  blue  and  the 
blue  oxide  of  tungsten  is  precipitalved.  These  per-salts 
might  play  an  important  part  in  medicine,  in  the  arts 
and  industries,  and  in  chemical  analysis,  &c.  The  per- 
nitrates, for  example,  from  which  heat  liberates  15  to 
16  per  cent,  of  oxygen,  in  addition  to  what  they  \4eld  as 
nitrates,  are  very  readily  ignited  and,  therefore,  of  service 
in  the  manufacture  of  explosives.  The  perphosphates, 
from  which  water  liberates  13  to  14  per  cent,  of  oxygen, 
are  available  in  medicine. 

2 :  l-Ferroferrlc     oxide.      O.     Hauser.     Ber.,     1907,     40, 
1958—1960. 

Fereoferric  ammonium  carbonate  was  prepared  by 
the  method  described  in  a  former  comnumication  (this  J., 

1905,  1130).  It  was  washed  with  alcohol  and  ether,  and 
shaken  wi*h  hot,  strong  potassium  hydroxide  solution, 
whilst  a  current  of  coal-gas  was  .simultaneously  transmitted 
through  it.  The  alkali  causes  the  precipitation  of  a  black 
oxide,  which  must  be  washed  out  of  contact  with  the  air. 
This  substance  differs  from  other  ferrofeiTic  oxides  in 
being  non-magnetic  and  in  becoming  rapidly  oxidised 
in  the  air.  with  evolution  of  heat,  to  ferric  oxide.  Analyses 
give  the  ratio  of  total  iron  to  ferric  iron  as  2-97  :  1.  When 
dried  in  an  indifferent  gas  at  100°  C.  2  :  1-ferroferric 
oxide  has  the  composition.  4FeO,Fe203,5H20.  The 
sesquioxide  obtained  by  the  action  of  air  has  a  darker 
colour  than  the  ordinary  sesquioxide,  is  strongly  magnetic, 
contains  no  ferrous  oxide,  and  has  the  composition, 
Fe203,H20.  Forroferric  oxide  from  licorite, 
Fe'"0H,Fe".,Ca(Si04)2,  free  from  manganese,  is  identical 
with  that  prepared  artificially  ;  indeed,  this  oxide  appears 
to  form  the  base  of  the  mineral.— F.  Shdn. 

Iron    sulphide ;     Modification    of .     F.    Rinne    and 

H.  E.  Boeke.     Z.  anorg.  Chem.,  1907,  53,  338—343. 

Le  Chatelier  and  Ziegler  (Bull.  Soc.  d'Encour.,  1902, 
308),   and  Treitschke  and  Tammann   (Z.    anorg.    Chem., 

1906,  49,  320)  have  foimd  that  commercial  iron  sulphide 
undergoes  a  transformation  at  130°  C,  the  change  being 
accompanied  by  evolution  of  heat  and  by  a  change  of 
volume  sufficient  to  burst  porcelain  tubes  in  which  the 
sulphide  is  fused  and  then  cooled.  The  authors  find  that 
this  transformation  is  due  to  the  presence  of  metallic 
iron  in  the  commercial  sulphide.  It  does  not  occur  with 
iron  sulphide  prepared  artificially  nor  with  magnetic 
pyrites  from  Bodenmais,  Bavaria.  From  a  study  of  the 
heating  and  cooling  curves  of  artificially  prepared  mixtures 
of  iron  sulphide  and  iron,  it  was  found  that  mixed  crystals 
are  formed.  The  saturated  crystals  contain  7  per  cent, 
of  metallic  iron,  and  undergo  transformation  at  138^  C. 
without  alteration  of  the  concentrations  of  the  two  com- 
ponents. In  the  case  of  the  unsaturated  crystals  with 
less  than  7  per  cent,  of  metallic  iron,  the  transformation 
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temperature  is  lower,  and  is  not  constant,  but  extends 
over  several  deijrees.  A  similar  transformation  was 
observed  with  a  sj)e<.'imen  of  troilito  from  meteoric  iron, 
and  this  was  proved  to  be  due  to  the  presence  of  a  small 
jirojxjrtion  of  carboa. — A.  S. 

Coballou^  hi/fintxidc  ;    SfKVihincous    oxiJalion  of in 

ttlLiilittc  .•'olution,  A.  Job.  Compt.  rend.,  1907,  144, 
1044— KV4  7. 

Eqr.vL  volumes  of  solutions  of  coV>altous  sulphate  (."50  per 
rent.),  sodium  tartrate  (50  jier  cent.),  and  sodium 
hydroxide  (."U)  per  eent.),  when  mixed,  yield  a  violet 
solution,  which  when  airitated  with  air  or  oxygen,  sradnally 
tum<  ercen.  The  trreen  liquid  contains  a  cobalt  com- 
pound corres|K)ndiug  to  the  oxide.  Co.jOa  ;  but  the  amount 
of  oxygen  which  the  solution  will  absorl)  is  far  in  excess 
of  that  needed  to  convert  the  oxide,  CoO.  present  into  the 
trioxide,  C00O3,  and  it  is  evident  that  the  latter  acts  as 
a  earrier.  inducing  the  oxidation  of  the  tartrate.  This 
latter  action  is  limited  by  the  addition  of  glycerol  ;  but 
even  here  some  oxidation  takes  ])lace.  corresponding  to  a 
quantity  of  oxygen  exactly  et]ual  to  that  absorbed  in  the 
oxidation  of  the  cobaltous  oxide.  Q'he  author  concludes 
that  the  conn>ound.  C0O2.  is  in  the  first  instance  formed, 
and  then  oxidises  the  tartrate,  becoming  itself  reduced 
to  the  trio.vide,  C00O3.  Tliis  conclusion  is  sup])orted  by 
the  fact  that  a  manganous  compound,  similarly  treated, 
is  converted  into  the  dioxide,  MnOo,  ultimately  leaving 
a  manganic  compound  (derived  from  MnaO^)  in  solution. 
These  alkaline  solutions  of  cobalt  and  of  manganese  fix 
not  only  oxygen,  but  also  nitrosyl;  but  whereas  the 
manganese  solution  reacts  much  the  more  rapidly  of  the 
two  with  oxvgen,  the  cobalt  solution  reacts  more  rapidly 
with  nitrcsyi. — J.  T.  D. 

Carbonate    in    caustic    alkili    solutions ;     Determination 

of by  Winkler  I,  method.     M.  Le  Blanc.     XXIII., 

page  642. 

Chlorides  ;    A  necessary  modification  of  Volhard's  method 

for  the  determination  of .     M.  A.  RosanofT  and  A.  E. 

H'll.     XXIII.,  page  642. 

iletallic  salts;    Action  of  phenyUnjdrazine  on  some . 

I.  Reae'iin  of  molybdatfs.  II.  Detection  and  colori- 
metric  determination  of  gold.  E.  Fozzi-Escot.  XXIIL, 
page  646. 

Enoush  Patent. 

Ozonieing  oxygen  or  mixtures  of  gases  containing  oxygen  ; 

Process  of .     F.  Fischer,  Berlin.     Eng.  Pat.  3692. 

Feb.  14,  1P07.     Under  Int.  Conv.,  Feb.  16,  1906. 

Thj.s  process  of  ozonising  oxygen  or  mixtures  of  gases 
containing  oxygen,  con.'-ists  in  moving  oxygen  or  the  gases 
rontaining  it  over  red  hot  non-metallic  bodies,  fcuchas 
a  ^c^n8t  electrode,  nt  a  sy)eed  of  over  1  m.  per  second,  or  in 
moving  the  red-hot  non-ir.etallic  body  through  the  uas 
At  that  ciiced.-  W.  C.  H.  ^  c  b 


United  State.s  Patents, 

y  it  rating  sulphur  dioxide  ;■    ApiMratus  for .     P.   J. 

I'eirig,  North  Weymouth,  Ma-ss.,  Assignor  to  The 
American  Agricultural  (  bemical  Co.,  New  York  US 
Pat.  8.j<»,H2(i,  April  16,  1<.K)7. 

Hf-M-HIR  dioxifle.  to  l)e  u.'^rd  for  the  manufjw  turc  of 
nnlpbnric  acid,  »  hupj.lied  from  a  fiima<.e.  1,  to  the  hottom 
of  a  (ilover  tower,  2,  the  top  of  the  latter  Keing  in  con- 
ne<nion  with  a  \i-atl  chamber.  The  furnace  is  also  con- 
nected with  a  nitratine  chamber,  4,  which  contains  a 
mam  of  finelydivifled  di'^trihutinK  material,  over  which 
•  regulated  quantity  of  nitrating  liquid,  buch  as  sodium 
nitrate  vtlntim.  i<i  tlmhnT([*(\  by  gravity  in  the  form  of 
^pray  from  a  reeepfarje  H.  the  l.-itter  l»eint'  out  of  free  ccm- 
manication  with  the  fJlover  tower.  The  Hurphm  acid 
from   the   nitrating  chamler   is   conreycd   to  a  storage 


receptacle,  15',  in  order  to  prevent  it  passing  into  the  acid 
produced  in  the  apparatus.  The  inlet,  6,  and  outlet,  12, 
of  the  nitrating  chamber  are  of  relatively  small  size,  so 
that  a  portion  only  of  the  sulphur  dioxide  passes  through 
the  chamber,  and  from  the  upper  part  of  the  latter  direct 
to  the  lead  chamber. — B.  N. 

Alkali  hydrates  and  zinc  sulphide  ;  Apparatus  for  pro- 
ducing    .     C.    Hanson,    Brussels,    and    H.    W.    de 

Stuckle,  Dieuze,  Germany.  U.S.  Pat.  850,965,  April  23, 
1907. 

See  Fr.  Pat.  353,496  of  1905  ;  this  J.,  1905, 1013.— T.  F.  B. 

Zinc  and  lead  ores  ;•  Process  of  treating .     J.  Thelberg. 

U.S.  Pat.  851,187,  April  23,  1907.     XIIIJ.,  page  624. 

Zinc  sulphate  ;    Process  of  producing directly  from 

the  ore.  G.  O.  Angell,  Philadelphia,  Pa.  U.S.  Pat. 
851,639,  April  30,  1907. 

Zinc  and  copper  sulj)hates  are  obtained  directly  from 
ores  containing  s-ulphides  of  those  metals,  by  roasting 
the  crushed  ore,  which  may  be  mixed  with  iron  pyrites 
in  a  furnace  provided  with  teveral  chambers.  The  oxides 
of  sulphur  are  collected  in  a  closed  chamber  and,  the 
source  of  heat  being  shut  off,  are  allowed  to  act,  in  the 
presence  of  steam  and  atmospheric  oxygen,  on  the  oxides 
present  in  the  roasted  ore.  The  soluble  sulphates  are 
then  leached  out  with  water. — A.  (J.  L. 

Potash  from  feJdspathic  or  other  potash-bearing  rock ; 
Method  of  extracting .  A.  S.  Cushman,  Con- 
necticut.    U.S.  Pat.  851,922,  April  30,   1907. 

Fob  the  extraction  of  jjotash,  soda,  and  other  alkaline 
ba.'es  from  rocks  or  minerals  containing  alkali  metals, 
the  latter,  in  a  finely-ground  condition,  arc  subjected  to 
electrolysis  in  an  electrolyte  containing  hydrofluoric  acid 
in  the  anode  compartment  of  an  electrolytic  diaphragm 
cell.  The  alkali  formed  in  the  cathode  compartment  of 
the  cell  is  neutralised  by  an  acid. — A.  S. 

JJicalcium    phosphate  ;     Method   of    producing .     E. 

Bergmann,  Ohiau,  Germany.  U.S.  Pats.  852,371  and 
852,372,  April  30,   1907. 

See  Fr.  Pat.  335,790  of  1903  ;  this  J.,  1904,  253  — T.  F.  B. 
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Sulphur-smelting  apparcdus.     E.   F.   White,   Easton,  Pa. 
U.S.  Pat.  847,869,  March  19,  1907. 

The  apparatus  consists  of  a  smelting-cylinder,  2,  approxi- 
mately  circular   in   cross-section,  and    having    tracks,  6, 


^^ 


secured  in  its  lower  portion.  On  this  track  travels  an 
ore-charging  car,  7,  which  is  constructed  of  perforated 
metallic  sections,  as  shown,  a  number  of  which  are 
mounted  so  as  to  admit  of  independent  movement  and 
to  provide  dumping  sections.  The  wheels  of  the  car  are 
partially  enclosed  in  housings.  A  sump,  25  and  27, 
communicates  with  the  cylinder ;  means  for  heating 
the  sump,  and  a  tap-valve,  31,  are  provided.  This  tap- 
valve  communicates  with  the  sump,  and  consists  of  a 
valve-body  formed  with  a  transversely-disposed  port ; 
a  cone-shaped  plug-seat  opening  through  the  body  ;  a 
heating- jacket  surroxmding  the  seat ;  a  valve-plug,  40, 
fitting  the  seat,  this  plug  being  formed  with  openings 
corresponding  with  the  port  in  the  body  ;  a  cover  secured 
to  the  body  and  overlying  the  plug  ;  and  a  gland-nut 
having  threaded  connection  with  the  cover  and  bearing 
upon  the  plug. — A.  G.  L. 

Minerals    [Graphite]  ;     Apparatus    for    separating . 

J.  F.   Latimer,  Toronto,   Canada.     U.S.   Pat.   851.599, 
AprU  23,  1907. 

The  apparatus  consists  of  a  vessel  with  a  f\innel-shaped 
bottom  having  a  discharge  opening  at  the  apex.  A 
screen  of  suitable  mesh  is  placed  inside  the  vessel  at  the 
top  of  the  funnel-shaped  portion,  water  being  supplied 
by  a  vertical,  rotating  supply  pipe,  the  outlet  of  which 
is  below  the  screen.  Attached  to  the  supply  pipe  above 
the  screen  are  horizontal  paddles  which  by  their  rotation 
assist  in  detaching  the  graphite  from  the  gangue,  and 
accelerate  the  upward  current  of  water  above  the  screen. 
The  graphite,  which  has  been  previously  treated  with  oil, 
rises  through  the  water  and  is  directed  by  a  deflecting 
plate  to  the  discharge  opening  at  the  top  of  the  vessel. 

— O.  F.  H. 

Minerals  [Graphite] ;    Process  for  separating .     J.  F. 

Latimer,  Toronto,  Canada.     U.S.  Pat.  851,600,  April  23, 
1907. 

The  crushed  mineral  is  mixed  with  oil  and  treated  in  the 
apparatus  described  in  the  preceding  abstract.  The 
separated  graphite  is  carried  upward  to  the  top  discharge 
opening  by  the  accelerated  upflowing  current  of  water 
above  the  screen,  and  the  gangue  settles  to  the  bottom 
discharge  opening  through  the  slower  upflowing  current 
of  water  below  the  screen. — 0.  F.  H. 

French  Patents. 

Sulphuric    acid ;  Apparatus    for    concentrating . 

L.  Stange.     Fr.  Pat.  373,326,  Jan.  4,  1907. 

•See  U.S.  Pat.  837,592  of  1906 ;  this  J.,  1907,  151.— T.  F.  B. 


Gas     [Ammonium    chloride    vapours] ;      Apparatus     for 
generating hy   the    combination   of    chemicals   con- 
tained    in     different     receptacles.     H.     Ferro.     Fourth 
Addition,   dated  Xov.    19,   1906,  to  Fr.    Pat.   305,802, 
Nov.  28,    1900. 
The  present  special  form  of  the  apparatus  is  intended  for 
the  production  of  ammonium  chloride  fumes  for  scenic 
effects,  and  consists  of  two  receptacles  mounted  in  juxta- 
position,    and    charged    with    inert    granular    material, 
impregnated  in  the  one  case  with  ammonium  carbonate 
and  ammonia,  and  in  the  other  with  hydrochloric  acid. 
.\ir  is  forced  through  these  receptacles,  and  expels  their 
contents  into  a  third  receptacle,  from  which  the  resulting 
ammonium    chloride    fumes    escape    through    a    suitable 
orifice. — C.  S. 


VIII.-GLASS.  POTTERY,  AND  ENAMELS. 

{Continued  from  page  528.) 
English  Patents. 

Glass    tank    and    pot    furnace ;  Combined    .     J.    A. 

Chambers,  Allegheny,  Pa.     Eng.  Pat.   15,292,  July  5, 

1906. 
The  furnace  described  comprises  a  tank  melting  chamber, 
the  end  of  which,  opposite  to  the  end  where  the  materials 
are  fed  in,  is  provided  with  an  overflow  trough,  arranged 
to  discharge  glass  from  the  tank  into  a  series  of  pots, 
placed  in  the  form  of  an  annular  ring  upon  a  rotatable 
table,  contained  in  a  pot  heating  chamber.  As  each  pot 
is  filled  from  the  overflow,  and  is  carried  round  by  the 
rotation  of  the  table,  the  contained  glass  is  fined  and 
settles.  At  a  point  directly  opposite  the  overflow,  the 
pot  chamber  is  provided  with  a  door,  through  which  full 
liots  can  be  removed,  and  empty  pots  introduced ;  these 
latter  undergo  a  preliminary  heating  during  their  passage 
round  to  the  overflow,  which  softens  any  adhering  chilled 
glass  in  them.  The  pot  chamber  is  in  direct  open  com') 
munication  with  the  tank  chamber,  and  is  heated  wholly 
by  radiation  and  conduction  from  it.  An  auxiliary  heating 
furnace  may  be  arranged  at  a  convenient  distance  from 
the  door  of  the  pot  chamber,  for  the  reception  of  the  pots 
withdrawn  from  the  chamber.  In  this  furnace,  provided 
with  doors,  the  pots  inay  be  carried  on  a  rotating  table, 
and  the  glass  can  thus  undergo  further  fining  and  heating 
before  it'is  worked.  One  or  more  pot  chambers  may  be 
connected  with  the  tank  portion.  (See  also  Eng.  Pat. 
2879  of  1906;  this  J.,  1906,  427.)— W.  C.  H. 

Glass,    porcelain,    majolica,   stoneware,   and  like   articles ; 

Furnaces  for  burning .     C.  Mayer,  Oeslau,  Germany. 

Eng.   Pat.  29,427,   Dec.  24,   1906.     Under  Int.   Conv., 

Dec.  29,  1905. 
A  CONTINUOUS  mufile  furnace,  comprising  heating,  burnmg, 
and  cooling  portions,  is  provided  with  two  transporting 
carriages,  which  can  be  raised  and  moved  laterally  on  both 
sides  of  the  burning  chamber.  The  articles  to  be  burnt 
are  contained  in  vessels  or  baskets,  which  are  put  into 
the  preliminary  heating,  burning,  and  cooling  chambers, 
and  rest  on  ribs  or  rails  on  the  bottom  of  the  heating  and 
cooling  chambers.  The  transporting  carriages  are  mounted 
on  a  rail  that  can  be  raised  or  lowered,  and  operate  through 
slits  in  the  floors  of  the  chambers.  As  the  rail  is  raised, 
the  transporting  carriages  lift  the  vessels  or  baskets 
vertically,  and  carry  them  the  recpiired  distance  forward 
by  the  forward  movement  of  the  carriages ;  on  then 
lowering  the  rail,  the  carriages  again  deposit  the  vessels 
on  the  ribs  in  the  next  position  further  forward,  and  at 
the  same  time  the  supporting  arms  of  the  carriages  are 
removed  downwards  out  of  the  range  of  the  injuiious 
heating  effects  of  the  heating  chamber.— W.  C.  H. 

United  States  Patents. 

Glass-furnace.      S.    0.    Richardson,  Jun.,   Toledo,   Ohio. 

U.S.   Pat.   849,021,  April  2,   1907. 
The  furnace  consists  of  a  heating  chamber,  in  which  a 
closed   melting-pot   is   mounted.     This   pot   is   provided 
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with  a  feed-port,  oj^ning  outside  of  the  heatinii  ohainber, 
and  with  an  outlet-port  dischartfiag  into  tlie  furnace. 
The  furnace  is  also  provided  with  a  iilaining  chamber, 
which  receives  "  metal  "'  fron\  the  jwt  through  a  conduit. 
Below  the  conduit  an  air-jH">rt  is  interposed  between  the 
henting  chamlvr  and  the  plaining  chamber. — A.  G.  L. 

Shfft  gliis*  :  Drairing    .     I.    W.    Colbum,    Franklin, 

Pa.,  and  J.  Player.  River  Forest,  111..  Assiiinors  to 
Colbum  .Machine  (.dass  Co..  Franklin.  Pa.  U.S.  Pat. 
84«\531.  April  U,  HK)7. 

A  5l.\ss  of  molten  glass  is  caused  to  overflow  its  container 
at  two  opjwsite  points,  whilst  a  she^^t  of  glass  is  drawn 
from  the  mass  with  its  plane  in  a  line  between  these  two 
points.  At  the  same  time,  the  level  of  the  molten  glass 
is  kept  approximately  constant,  and  films  of  lieated  gases 
are  directed  over  the  surface  of  the  molten  mass  on 
oppoisite  sides  of  the  sheet.  The  temperature  of  these 
gases  is  kept  higher  than  that  at  which  striae  or  wave-lines 
can  form.  The  ainwratus  for  carrjing  out  the  above 
process  is  also  claimed. — A.  G.  L. 

Glass  ;  Opaque  .     A.   L.    Reinmann,   Hanover.   X.J. 

U.S.  Pat.  Sol,317,  April  23,  1907. 

This  invention  relates  to  the  production  of  artificial 
alabaster,  an  opaque  glass,  obtained  from  about  100  lb.  of 
pure  white  .'^and,  42  IK  of  '"  si  da."  ))referably  of  90  per 
cent,  strength.  20  lb.  of  finely-powdered  and  sifted  asbestos, 
and  4  lb.  of  nitre,  or  2(i  lb  of  tinely-powdered  talcum. 
About  1  lb.  of  arsenic  may  also  be  used,  and  the  mass 
may  be  coloured  with  metallic  oxides.  This  composition 
of  matter  for  artificial  alabaster  is  also  claimed. — W.  C.  H. 

Fkexch  P.\texts. 

Ceramic  jxii>tes  (4lps) :  Preparation  of .     L.  Auclair. 

Fr.  Pat.  372,858,  Dec.  22,  1906. 
"  Colloidal  "  bodies,  such  as  silica  and  alumina,  which 
ob«tinately  retain  water  during  drying,  and  lead  to  fracture 
of  th»  finished  product,  are  removed  from  rlays  by  treat- 
ment with  A  .solution  of  sodium,  ammonium,  or  potassium 
carbonate  (0-2  to  0-5  per  <  eiit.  of  rhodium  carbonate  being 
used).  The  clay  is  .separated  by  means  of  a  filter-press, 
the  cakes  obtained  being  dried  .it  100'  C.  On  treating 
them  with  a  small  quantity  of  water,  they  give  a  very 
liquid  slip  after  this  treatment. — A.  G.  L. 

Fvmactt ;  Regtneratiie     crucible     .     applicable     for 

enamelling  and  other  purposes.  Incandescent  Heat  Co., 
Ltd..  and  A.  Smallwood.  Fr.  Pat  373.218.  Sent.  17, 
19fHx 

See  Eng.Tat.  18,877  of  1905  ;  this  J.,  1906, 1049.— T.  F.  B. 


DC— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

[L'/iUi  II  Hf  d  j  rom   p'lrj'.   529. } 

Lime  mortari  ;  Strength  of  .     W.  .T.   Dibdin,   Roval 

Inrt.   Brit.  Archit.     Eng.  Rec,  55,   161—102.     Chem. 
Aba.  (Anier.  Chcm.  Soc.  1907,  1,  8991). 

Ajf  extended  «/>ries  of  tests,  undertaken  to  determine  the 
factom  which  affect  the  strength  of  lime  mortar  and  the 
i^  ■'        '     '       l»«-»n  made  by  the  author.     Those 

*'  ttion  into  the  strength  of  various 

"'  -  lane,  the  eflect  of  fineness  of  the 

aand,  the  eifect  oi  riay  in  the  hand,  and  the  effect  of  delay 
in  n«Tn?  th»*  mortTr,      Hoth  tension  and  compression  tests 
*'  -  h-ivint;  a  breaking  area  of  1  sq.  in. 

I'  the  briquettes  were  cylindrical  in 

fofiu,  I  111    j,i;;ii.   iii.j  1  12  in.  in  diameter,  giving  a  sectional 
area  of  1  nq.  in.     In  determining  the  strength  of  various 
mixtnrcf,  a  mortar  wan  made  of  sand  grading   1/20  to 
\/y>  in.,  and  mixed  with  lime  in  the  jirojiortion  1:1,  the 
lim*   ««*<f    ^leing  the    '"  bcfrt  gray   lime,  '   and   unslaked. 
P-r  '  f  thi.H  mortar  showed  an  average  compression 

»'  •»  lb.  jier  »q.  in.  at  the  end  of  three  months. 

U....  ..,...;, .red  of  J  :  2,  1  :  3,  and  1  :  4,  the  compression 

■trragtba  became  92  lb.,  541b.,  and  53  lb.,  respectively.      In 


subsequent  tests  it  was  found  that  in  all  cases  where  the 
sand  was  coarser  than  1/50  in.,  the  mortar  was  stronger 
when  only  1  and  2  volumes  were  used,  these  two  mixtures 
being  about  equal  in  strength,  but  when  the  sand  was  finer 
than  1/50  in.,  the  com]Mession  strengths  of  the  various  pro- 
portions were  about  ecpial  at  the  end  of  three  months,  rang- 
ing from  5S  to  GOlb.  per  sq.  in.  The  tests  for  tensile  strength 
were  in  the  same  ratio.  This  indicates  that  with  a  coarse 
sand  an  increase  in  the  lime  content  is  a  distinct  advantage. 
Briquettes  were  then  made  of  a  mortar,  1  :  1  mixture, 
using  sand  of  various  grades  of  fineness.  With  sand 
grading  1/20  to  1/30  in.,  the  average  compression  strength 
at  the  end  of  three  months  was  150  lb.  This  decreased 
to  58  lb.  for  sand  of  1/50  to  1/75  in.  fineness.  There 
seemed  to  be  a  decided  decrease  in  the  compression 
strength  as  the  size  of  the  grains  decreased.  To  determine 
the  etJect  of  clay,  about  GOO  tension  and  compression  tests 
were  made  with  various  percentages  of  clay  mixed  with 
mortar.  The  clay  was  groiuid  to  pass  1/75  in.  and  was 
added  in  proportions  of  2^,  5,  7i,  and  10  per  cent.  The 
variation  in  strength  developed  by  the  different  mixtures 
was  not  nearly  so  pronounced  as  before,  and  when  7|  or 
10  per  cent,  of  clay  was  added,  the  5  :  1  briquettes  were 
about  as  strong  in  both  compression  and  tension  tests  as 
the  richer  mixtures.  The  compression  strength,  moreover, 
showed  a  anarked  increase  with  the  addition  of  clay. 
With  additions  of  7i  or  10  per  cent.,  the  briquettes  of  all 
mixtures  exceeded  200  lb.,  and  averaged  225  lb.  By  tests 
made  with  sand  which  naturally  contained  clay,  it  was 
found  that  the  compression  strength  was  decreased  one-half 
by  washing  out  the  clay.  To  determine  the  effect  of 
delay  in  using  mortar  after  it  is  mixed,  briquettes  were 
tested  which  were  made  of  laew  mortar  and  mortar, 
1,  2,  3,  7,  and  11  days  old,  respectively,  the  proportion 
of  sand  and  lime  in  all  cases  being  3  :  1.  From  these  tests 
it  appears  that  up  to  seven  daj's  there  is  an  increase  in 
strength,  but  after  that  time,  that  is,  after  the  mortar 
has  once  set,  the  effect  of  a  second  breaking  up  is  distinctly 
detrimental,  although  better  results  were  obtained  than 
at  any  time  before  the  first  setting.  The  compression 
strength  at  one  month  gTadually  rose  to  IIG  lb.  per  sq.  in. 
with  7-day  old  mortar,  and  fell  to  83  lb.  when  the  mortar 
had  been  allowed  to  stand  11  days  before  being  used. 
In  making  the  various  compression  tests,  it  was  noticed 
that  "  spalling  "  occurred  when  clean  sand  was  used  in 
over-limed  mortar.  When  clay  was  used  with  the  sand, 
"  spalling  "  occurred  frequently. 

English  Patents. 

Wood  ;   Apparatus  for  the  treatment  of with  preservOf 

live  compositions.  H.  Altena,  Oberhausen,  Germany. 
Eng.  Pat.  15,631,  July  10,  1906. 

See  Fr.  Pat.  363,811  of  1906  ;  this  J.,  1906,  848.— T.  F.  B. 

Wood  or  other  materials  ;    A  method  of  partially  impreg- 

nating   .     J.    0.    Ohlsson,    Stockholm.     Eng.    Pat. 

1636,  Jan.  22,  1907. 
Whek  articles  of  wood  or  other  material  are  im])regnated 
by  being  immersed  completely,  or  nearly  completely, 
in  the  impregnating  material,  the  method  described 
provides  a  means  of  preventing  or  diminishing  the 
amount  of  the  impregnation  at  any  portions  of  the 
articles.  It  consists  in  surrounding  or  coating  such 
portions  of  the  surface  of  the  articles  with  one  or  more 
imbstanccs  of  such  a  nature  that  the  penetration  of  the 
impregnating  material  is  either  prevented  or  diminished, 
for  instance  by  means  of  sleeves  of  sheet  metal,  or  by  a 
coating  of  a  gummy  or  resinous  or  fatty  substance,  accord- 
ing to  the  nature  of  the  impregnating  material,  or  by 
filling  the  pores  of  the  surfaces  with  precipitated  silica, 
gypsum,  aluminium  hydroxide,  &c.  When  the  articles 
are  provided  naturally  with  a  cover,  such  as  the  bark 
u])on  trees,  it  is  only  necessary  to  remove  this  cover  from 
tho.se  jiortions  of  the  surface  where  impregnation  is 
required. — \V.  C.  H. 

Corundum ;  TreatrnctU  of for  the    manufacture  of 

ceramic  and  other  compositions.  F.  Engclhorn  (C.  F. 
Bochringcr  unrl  Sochnc),  Mannheim-Waldhof,  Germany, 
Eng.  Pat.  15,539,  July  9,  1900. 

See  Fr.  Pat.  372,845  of  1906;  following  these— T.  F.  B. 
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Cement  clinherd  ;    Process  of  and  apparatus  for  making 

.     B.    E.    Eldred,    Bronxville,    U.S.A.     Eng.    Pat. 

10,091,  April  30,  1906. 

See  Fr.  Pat.  365,579  of  1906  ;  this  J.,  1906,  987.— T.  F.  B. 

Cement ;     Mixing    machinery    applicable    especially    for 

mixing  slurry  in  the  manufacture  of .     H.  Skinner, 

Rosherville,  Kent.     Eng.  Pat.  21,160,  Sept.  24,  1906. 

According  to  this  invention,  slurry  or  other  material 
contained  in  a  tank  is  mixed  by  causing  a  vertical  cylinder 
open  at  both  ends  to  revolve  in  it ;  the  larger  part  of  the 
cylinder  is  immersed  in  the  slurry,  and  is  provided  on  the 
outside  with  screw  threads  to  drive  the  slurry  do'wnwards, 
and  on  the  inside  with  screw  threads  to  force  it  upwards 
through  the  cylinder,  and  discharge  it  from  the  bell- 
mouthed  upper  end,  and  throw  it  back  into  the  bulk  of 
the  slurry,  at  a  distance  from  the  cylinder.  Radial 
baffle-plates  may  be  arranged  vertically  on  the  bottom 
of  the  tank,  just  clear  of  the  outside  screw.  For  larger 
plant,  the  tank,  instead  of  being  circular  with  a  concave 
bottom,  maj'  be  annular  \rith  a  similar  concave  bottom, 
and  a  number  of  revolving  cylinders  may  be  attached  to 
arms,  radiating  from  a  central  column,  and  caused  by 
suitable  gearing  to  revolve  on  their  axes,  and  also  to  travel 
round  in  the  annular  tank.  The  lower  end  of  each  vertical 
axis  may  carrj*  a  loose  bafHe-plate,  which  will  trail  behind 
the  cvlinder,  as  the  latter  travels  round  the  annular 
tank.— W.  C.  H. 

UxiTED  States  Patents. 

Lime  ;     Method    of    treating    [hydraidic]    .     M.    R. 

Isaacs,    Philadelphia,   Pa.     U.S.    Pat.    843,277,   Feb.  5, 
1907. 

Feoji  2  to  30  per  cent,  of  sodium  fluoride,  or  other  soluble 
fluoride,  are  added  to  the  lime,  in  order  to  retard  the  setting 
of  the  latter. — A.  G.  L. 

Stone,    artificial ;    Process   for   manufacturing   .      J. 

Standt,  Bonn,  Germany.     U.S.  Pat.  850,689,  April  16, 
1907. 

A  KESESOtJS  substance,  "  having  catalytic  properties," 
is  dissolved  in  linseed-oil  or  other  oily  or  fatty  binding 
agent,  and  the  solution  is  mixed  with  gi'oimd  quartz  sand 
and  powdered  claj-,  or  other  filling  substance,  in  quantity 
sufficient  to  produce  a  moist  and  porous  mixture.  This 
is  exposed  in  a  thin  laver  to  the  action  of  the  air  at  a 
temperature  of  100°  to  130°  C.  for  15  or  20  minutes.  The 
solidified  mixture  is  then  moulded  into  objects  of  the 
required  shape,  and  hardened  at  a  temperature  not 
exceeding  200°  C— A.  G.  L. 

Sand-lime,   or    composite    brick   or   stone ;     Manufacture 

of  .     A.    S.    Crocker,     Rochester,    X.Y.     Assignor 

to   L.    Elkus,    Indianapolis,    Ind.     U.S.    Pat.    851,406, 
April  23,  1907. 

Pan"s  to  contain  calcium  carbonate  and  vessels  to  hold 
hydrochloric  acid  are  supported,  the  latter  above  the 
former,  within  a  "  hardening  cjlinder  "  from  a  shaft. 
The  latter  extends  along  the  upper  part  of  the  cylinder, 
and  can  be  rotated. — W.  H.  C. 

Cement ;      Impermeable for    resisting    water.     G. 

Frollo,  ililan,  Italy.     U.S.  Pat.  849,778,  April  9,  1907. 

The  cement  is  composed  of  linseed  oil,  water,  "  quick- 
sand." colophony,  "  tailors'  chalk,"  marble,  and  zinc 
sulphate. — A.  G.  L. 

Cement-kiln.     J.  S.  Wentz,  Philadelijhia,  Pa.     U.S.  Pat. 
849,873,  April  9,   1907. 

The  kiln  is  provided  with  an  elongated  body  portion,  a 
flat  hearth,  and  an  arched  roof  enclosing  the  hearth. 
To  the  body  of  the  kiln  are  coupled,  by  means  of  lateral 
projections  and  eyebolts,  a  series  of  susi)ension  rods  which 
can  be  vertically  adjusted.  A  reciprocating  motion  can 
be  imparted  to  the  entire  body  of  the  kiln,  including  the 
hearth  and  roof.  Means  are  provided  for  feeding  the  raw 
material  on  to  the  hearth  and  discharging  the  burnt 
material  from  it,  as  well  as  means  for  feeding  fuel  into 
the  discharge  end  of  the  kiln  between  the  hearth  and  the 
roof.     A  stack  communicates  with  the  inlet  end  of  the 


kiln,  so  that  the  products  of  combustion  pass  through  the 
kiln  in  contact  with,  and  against  the  stream  of  material. 

—A.  G.  L. 

Cement-kiln.     W.    H.    Harding,    Philadelphia,    Pa.     U.S. 
Pat.  850,750,  April  16,  1907. 

At  the  upper  end  of  a  rotary  kiln,  a  combustion  chamber 
is  formed,  having  a  storage  space  below  the  mouth  of  the 
kiln,  and  out  of  the  path  of  the  products  of  combustion. 
Into  this  storage  space  raw  material  is  discharged  from  a 
bin  over  the  combustion  chamber  by  a  number  of  tubes 
leading  through  the  chamber,  and  terminating  below  the 
opening  of  the  kiln,  the  raw  material  being  heated  in  its 
passage  through  these  tubes  by  the  products  of  combustion. 
A  conveyor  removes  the  raw  material  from  the  storage- 
space  and  delivers  it  to  the  kiln. — A.  G.  L. 

Cement ;   Process  of  making  hydraulic  .     E.  Mueller 

Alsen,  N.Y.     U.S.  Pat.  850,778,  April  16,  1907. 

A  caeboxaceous  fuel,  e.g.,  powdered  coal,  and  a  powdered 
flux,  e.g.,  calcium  fluoride  (fluorspar),  are  intimately 
mixed  together,  and  simultaneouslj'  introduced  into  the 
kiln.— A.  G.  L. 

Portland  cement  ;    Waterproof ,  and  process  of  making 

same.  S.  B.  Xewberrv.  Sandusky,  Ohio.  U.S.  Pat. 
851,247,  April  23,  1907''. 

The  process  described  of  rendering  cement  waterproof 
consists  in  mixing  with  it  a  small  percentage  of  the 
insoluble  calcium  .salt  of  a  fatty  acid,  .such  as  calcium 
stearate,  substantially  free  from  glycerin  or  other  soluble 
substance.  The  claims  also  include  the  composition  of 
matter  produced  bj-  the  proce.ss. — W.  C.  H. 

Cement   kiln.     T.    M.    Morgan,    Longue    Pointe,    Canada. 
U.S.   Pat.   851,76.5,   April  30,   1907. 

See  Eng.  Pat.  6946  of  1906 ;   this  J.,  1906,  848.- T.  F.  B. 

Fkexch  Patexts. 

Corundum ;    Process   for   the   treatment   of  .     C.    F. 

Boehringer  und  Solme.  Fr.  Pat.  372.845,  March  1. 
1906. 

Xatueal  or  artificial  corundum,  or  fused  aluminium 
oxide,  is  mixed  with  binding  agents  hardening  in  water, 
such  as  cement,  hydraulic  lime,  or  j^laster.  The  mixture 
is  moulded  and  burnt,  the  product  obtained  being  claimed 
to  resist  the  action  of  acids  and  alkalis,  as  well  as  that  of 
heat.— A.  G.  L. 

Wood;  Process  for  preserving ,  and  apparatus  therefor. 

Soo.  Anon,  per  la  Conservazione  del  Legno.  Fr.  Pat. 
372,192,  Oct.  22,  1906. 

The  process  consists  in  heating  the  wood  for  H — 2^  hours 
at  a  temperature  of  130° — 150°  C.  in  a  bath  of  substances 
which  fuse  or  soften  at  high,  and  solidifj'^  at  low  tempera- 
tures, such  as  anthracene  or  pitch  ;  at  the  end  of  this 
treatment,  the  wood  is  removed  with  the  least  possible 
delay  to  one  or  more  cold  baths,  in  which  it  is  subjected 
to  the  action  of  other  jireserving  agents.  Preferabh',  one 
cold  bath  is  used,  in  wliicli  a  solution  of  zinc  chloride 
{or  other  salts)  of  2°  to  4°  B.  rests  on  a  heavier  immiscible 
liquid,  e.g.,  creosote  of  10°  to  14°  B.  The  wood  is  first 
placed  so  as  to  be  immersed  in  the  creosote  only.  The 
sudden  chilling  draws  the  creosote,  which  dissolves  the 
antliracene  or  pitch  easil}-,  into  the  wood  ;  when  sufiicient 
creosote  has  entered,  the  wood  is  raised  so  as  to  be 
surrounded  by  the  salt  solution,  which  penetrates  it 
and  mixes  with  the  creosote.  The  apparatus  in  which  the 
process  is  carried  out  is  also  claimed. — A.  G.  L. 

Bricks  ;    Manufacture  of  light composed  of  clay  or 

marl  and  vegetable  materials.  B.  Giscard.  First 
Addition,  dated  Oct.  24,  1906,  to  Fr.  Pat.  366,291, 
Feb.  17,  1906.    (This  J.,  1906,  986.) 

Fusible  mineral  substances  may  be  added  to  the  materials 
of  which  the  bricks  are  composed,  in  order  to  increase  their 
resistance  to  moisture.  The  bricks  may  also  be 
enamelled. — A.  G.  L. 

■  2 
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Building  stome4,  briek^s.  and  pipes  made  of  slag  ;    Method 

of   mating .      Coin-Mii^cner   Bergwerks  Akt.-Vcr. 

Fir>t  Aildition.  dated  Nov.  19.  1000.  to  Fr.  Pat.  3G-2,808, 
of  Jan.  2*J,  liKKi. 

Objxcts  made  of  slajj  are  rapidly  hardened  by  subjecting 
them  to  the  action  of  carbonic  acid  in  a  partial  vacuum. 
For  this  purixise.  the  hardenins:  cliainber  containing 
the  objt>cts  is  jvirtly  evacuated  :  carbonic  aciil  or  a  mixture 
of  gases  containing  carbonic  acid  is  then  introduced,  the 
absorption  of  the  carbonic  acid  itself  aiding  in  the  creation 
of  ajvaouum.  Fresh  carbonic  acid  is  introduced  from  time 
to  time ;  if  a  mixture  of  gases  is  used,  the  residual  gases 
are  pumped  out  at  intervals.  The  vacuum  is  preferably 
maintained  to  a  determined  extent  by  automatic  means. 

—A.  G.  L. 


JBrick^,  lime,  and  the  like;   Kiln    for  hurning .      P. 

Czigler  and  J.  Eotvos.     Fr.  Pat.  373,0(X).  Dec.  14,  1906. 


The  kiln  is  designed  to  economise  heat.  For  this 
purpo«<e,  the  products  of  combustion  are  made  to  pass 
through  a  number  of  channels  (9)  arranged  in  the  crown 
of  the  furnace,  whence  they  pass  to  other  passages  between 
the  inner  and  outer  walls  of  the  furnace  (3),  on  their  way 
to  a  central  channel  (8)  placed  l>elow  the  bed  of  the  furnace, 
from  which  they  go  to  the  chimney.  In  starting  the 
fum.-Kf.  the  jiawwges  in  the  walls  of  the  furnace  are  closed 
by  damjiers,  the  burnt  (;ases  escaping  into  the  open  air 
through  the  channels  in  the  crown  of  the  furnace,  the 
port«  (12):  which  are  afterwards  closed,  being  then  open, 
and  the  top  (14)  being  raised. — A.  G.  L 

8Umf.   artifirial ;    ProreJt^  for  making .     J.    Staudt. 

Tinrt  Addition,  dated  Dec.  26,  HKlfi,  to  Fr.  Pat.  348. (iOl, 
Dec.  6,  1904. 

8kz  U.S.  Pat.  850.682  of  1907  ;   preceding  theHe.— T.  F.  B. 

Cemtnl  ;  Burning  of in  vertical  kilnA.     Maschincnbau- 

AnxUlt  Humboldt.     Fr.  Pat.  372,219,  Nov.  19,  19<J(i. 

TwE  f^m*nt  materiMln  are  mixed  with  a  finely  divided 

'  !«•,  and  with  frafficifn?.  water  to  hold  the  mass 

iid  the  mixture  is  intr'Hlured  in  the  wet  state 

'  d  kiln  in  which  the  cement  is  burnt.     A  feeble 

•  nt    "iich  as  underbumt  cement,  finely  ground, 

'  'led.  and  the  mixture  may  Ik;  Huitably  moulded. 

Tite  presence  of  the  water  vapour  is  claimed  to  facilitate 

the  bomiog. — A.  G.  L. 


X.— METALLURGY. 

[Continued  from  page  533.) 

Iron   and   steel ;    Report   of   Committee    on    the    uniform 
nomenelatnre  of  .     Iron  and  Steel  Inst.,  IVIay,  1907. 

Ix  1901  the  International  Association  for  Testing 
Materials  appointed  an  influential  committee  to 
establish  imiform  nomenclature  for  iron  and  steel. 
The  committee  comprised  Prof.  H.  M.  Howe  (New 
York),  chairman  ;  Mr.  L.  Levy  (Paris)  and  Prof. 
D.  Tsclicrnotf  (St.  Petersburg),  vice-chairmen  ;  Prof. 
A.  Sauveur  (Harvard),  secretary,  and  seventeen  members, 
including  ^Messrs  E.  P.  Mar'tin,  A.  Pourccl,  H.  Wedding, 
and  H.  H.  Campbell.  The  report  was  presented  by 
Profs.  H.  M.  Howe  and  A.  Sauveur  at  the  Brussels 
Congress  of  the  International  Association.  The  report 
was  received  and  adopted  by  the  Congress. 

The  following  definitions  were  given  : — 

Allot/  cast  irons. — Those  which  owe  their  properties 
chiefly  to  the  presence  of  an  element  (or  elements)  other 
than  carbon. 

Alloy  steels. — Those  which  owe  their  properties  chiefly 
to  the  presence  of  an  element  (or  elements)  other  than 
carbon. 

Basic  pig  iron. — In  America,  pig  iron  containing  so 
little  silicon  and  sulphur  that  it  is  suited  for  easy  conversion 
into  steel  by  the  basic  open-hearth  process.  It  is  restricted 
to  pig  iron  containing  not  more  than  1-00  per  cent,  of 
silicon. 

Bessemer  piq  irov. — That  which  contains  so  little 
phosphorus  and  sulphur  that  it  can  be  used  by  itself 
for  conversion  into  steel  b}'  the  original  or  acid  Bessemer 
proces.s.  In  America,  this  term  is  restricted  to  pig  iron 
containing  not  more  than  0-10  per  cent,  of  phosphorus. 

Bessemer  steel. — Steel  made  by  the  Bessemer  process, 
whether  its  carbon  content  is  high,  low,  or  intermediate. 

Blister  steel. — Steel  made  by  carburising  wrought 
iron  by  lieating  it  in  contact  with  carbonaceous  matter. 
It  might  also  be  made  by  so  carburi.sing  a  low-carbon 
steel. 

Cast  iron. — Generically,  iron  containing  so  much  carbon, 
or  its  equivalent,  that  it  is  not  malleable  at  any  temperature. 
Specifically,  cast  iron  in  the  form  of  castings,  other  than 
pigs,  or  remelted  cast  iron  suitable  for  casting  into  such 
castings,  as  distinguished  from  pig  iron,  i.e.,  cast  iron 
in  pigs,  &c.  (See  Pig  iron.)  The  committee  recommends 
drawing  the  line  between  cast  iron  and  steel  at  2*20  per 
cent,  of  carbon,  for  the  reason  that  this  appears  from  the 
results  of  Carpenter  and  Keeling  to  be  the  critical  percen- 
tage of  carbon  corresponding  to  the  point  "  a  "  in  tlie 
diagrams  of  Roberts-Austen  and  Roozebooni.  As  to  the 
signification  of  this  critical  point,  the  committee  is  not 
prepared  to  express  an  opinion. 

Cast  steel. — The  same  as  crucible  steel ;  obsolescent, 
and  to  be  avoided  because  confusing,  and  because  it  offers 
a  temptation  to  fraud. 

Cemented  steel. — The  same  as  blister  steel. 

Charcoal  hearth  cast  iron. — Cast  iron  which  has  had 
its  silicon  and  usually  its  phosphorus  removed  in  the 
charcoal  hearth,  but  still  contains  so  much  carbon  as  to  be 
distinctly  cast  iron. 

Converted  steel. — The  same  as  blister  steel. 

Crucible  steel. — Steel  made  by  the  crucible  process, 
whether  its  carbon  content  is  high,  low,  or  intermediate. 

Grey  pig  iron  and  grey  cast  iron. — Pig  iron  and  cast  iron 
in  the  fracture  of  which  the  iron  itself  is  nearly,  or  quite, 
concealed  by  graj)hite,  so  that  the  fracture  has  the  grey 
colour  of  gra|)hitc. 

//(Fmatile  pig  iron. — Originally  pig  iron  made  from 
the  haematite  ores  of  England,  which  happen  to  be  so  free 
from  phosphorus  and  sulphur  that  the  pig  iron  made  from 
them  can  be  used  by  itself  for  the,  acid- Bessemer  process. 
By  association,  it  has  come  to  mean  any  pig  iron  thus 
relatively  free  from  phosphorus  and  sulphur.  The  term 
is  not  used  in  .Vmerica,  and  is  imdcsirable. 

Hot  m'.tal  or  direct  metal. — The  molten  cast  iron  from 
the  blast-furnace  before  it  has  been  allowed  to  solidify. 

Ingot  iron. — Steel  cast  into  an  initially  malleable  mass 
and  containing  so   little   carbon   or  its  equivalent  that 
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it  does  not  harden  gieatly  on  sudden  cooling.  The  word 
is  rarely  used  in  England,  "  mild  steel  "  or  "  low-carbon 
steel  "  or  "  soft  steel  "  being  generally  used  in  its  place. 
In  America,  the  line  between  soft  steel  and  half-hard  steel 
is  usually  drawn  at  a  carbon  content  of  about  0*20  per 
cent. 

Ingot  steel. — Steel  cast  into  an  initially  malleable  mass 
and  containing  so  much  carbon  or  its  equivalent  that  it 
hardens  greatly  on  sudden  cooling.  The  word  is  rarely 
used  in  England,  but  "  hard  steel,"  "  high-carbon  steel," 
or  "  half-hard  steel  "  are  used  in  its  place. 

Malleable  castings. — Castings  of  malleable  iron,  which 
see. 

Malleable  cast  iron. — Iron  which,  when  first  made, 
is  cast  in  the  condition  of  cast  iron,  and  is  made  malleable 
by  subsequent  treatment  without  fusion.  Although  the 
English  name  of  this  variety  suggests  that  it  is  cast  iron,  it 
is  not  truly  a  variety  of  cast  iron,  but  rather  forms  an 
independent  species  of  iron,  because  it  lacks  the  essential 
property  of  cast  iron,  viz.,  its  extreme  brittleness.  Though 
the  term  "  malleable  castings "  is  very  common,  the 
term  "  malleable  cast  iron  "  is  very  rarely  used.  The 
common  but  inexcusable  term,  we  regret  to  say,  is 
"  malleable,"  pronounced  "  mailable,"  u.sed  as  a 
substantive. 

Malleable  iron. — The  same  as  wrought  iron.  Used 
in  Great  Britain,  but  not  in  the  United  States,  except 
carelessly,  as  meaning  "  malleable  cast  iron." 

3Ialleable  pig  iron. — An  American  trade  name  for  the 
pig  iron  suitable  for  converting  into  malleable  castings 
through  the  process  of  melting,  treating  when  molten, 
casting  in  a  brittle  state,  and  then  making  malleable 
without  remclting.  The  term  should  be  used  with  care 
to  avoid  confusion.  This  material  is  also  called  in  trade 
in  America  "  malleable  iron  "  ;  but  this  use  should  be 
avoided,  because  "  malleable  iron "  has  the  older  and 
(in  Great  Britain)  firmly  established  meaning  of  "  WTOught 
iron." 

Mottled  pig  iron  and  mottled  cast  iron. — Pig  iron  and 
cast  iron,  the  structure  of  which  is  mottled,  with  white 
parts  in  which  no  graphite  is  seen,  and  grey  parts  in  which 
graphite  is  seen. 

Open-hearth  steel. — Steel  made  by  the  open-hearth 
process,  whether  its  carbon  content  is  high;  low,  or 
intermediate. 

Pig  iron. — Cast  iron  which  has  been  cast  into  pigs 
direct  from  the  blast-furnace.  This  name  is  also  applied 
to  molten  cast  iron  which  is  about  to  be  so  cast  into  pigs, 
or  is  in  a  condition  in  which  it  could  readily  be  cast  into 
pigs. 

Plate  iron. — A  name  applied  in  Great  Britain  to  refined 
cast  iron. 

Puddled  iron. — Wrought  iron  made  by  the  puddling 
process. 

Puddled  steel. — Steel  made  by  the  puddling  process, 
and  necessarily  slag-bearing.     (See  Weld  steel.) 

Refined  cast  iron. — Cast  iron  which  has  had  most  of  its 
silicon  removed  in  the  refinery  furnace,  but  still  contains 
so  much  carbon  as  to  be  distinctly  cast  iron. 

Shear  steel. — Steel,  usuall}^  in  the  form  of  bars,  made 
from  blister  steel  by  shearing  it  into  short  lengths,  ]iiling, 
and  welding  these  by  rolling  or  hammering  them  at  a 
welding  heat.  If  this  process  of  shearing,  piling,  &c.,  is 
repeated,  the  product  is  called  "  double  shear  steel." 

Sted. — Iron  which  is  malleable  at  least  in  some  one  ransre 
of  temperature,  and  in  addition  is  either  (a)  cast  into  an 
initially  malleable  mass  ;  or  (6)  is  capable  of  hardening 
greatly  by  sudden  cooling  ;  or  (c)  is  both  so  cast  and  so 
capable  of  hardening.  Variety  a  includes  also  molten 
iron,  which,  if  cast,  would  be  malleable,  as  do  its  twu 
sub-varieties,  "  ingot-iron  "  and  "  ingot-steel."  (Tungsten 
steel  is  malleable  only  when  red-hot.) 

Steel-cast  (adjective). — Cou'^isting  of  solid  Bessemer, 
open-hearth,  crucible,  or  other  slagless  steel,  and  neither 
forged  nor  rolled  ;  applied  to  steel  castings.  For  instance, 
a  "  steel-cast  "  gun  is  a  gun  which  is  a  steel  casting,  i.e., 
which  has  been  neitlier  forced  nor  rolled.  To  call  it 
a  "  cast  steel  "  gun  would  imply  that  it  was  made  of  crucible 
steel,  to  which  the  term  "  cast  steel  "  is  restricted. 

Steel  ca-itings. — Unforged  and  unrolled  castings  made 
of  Bessemer,   open-hearth,   crucible,   or  any  other  steel. 


Ingots  and  pigs  are,  in  a  sense,  castings  ;  the  term  "  steel 
castings  "  is  used  in  a  more  restricted  sense,  excluding 
ingots  and  pigs,  and  including  only  specially  shaped 
castings,  such  as  are  generally  used  -without  forging  or 
rolling.  They  may,  however,  later  be  forged,  e.g.,  under 
the  drop  press,  when  they  cease  to  be  "castings  "  and 
become  "  drop  forgings,"  or,  if  only  part  is  forged,  then 
they  are  partly  forgings  and  partly  castings. 

Washed  metal. — Cast  iron  from  which  most  of  the  silicon 
and  phosphorus  have  been  removed  by  the  Bell-Krupp 
process  without  removing  much  of  the  carbon,  so  that 
it  still  contains  enough  carbon  to  be  classed  as  cast  iron. 
The  name  "  washed  metal  "  is  extended  to  cover  this 
product  even  if  its  carbon  is  somewhat  below  the  proper 
limit  for  cast  iron. 

Weld  iron. — The  same  as  wrought  iron.  Obsolescent 
and  needless. 

Weld  steel. — Iron  containing  sufficient  carbon  to  be 
capable  of  hardening  greatly  by  sudden  cooling,  and  in 
addition  slag-bearing,  because  made  by  welding  together 
pasty  particles  of  metal  in  a  bath  of  slag,  as  in  puddling, 
and  not  later  freed  from  that  slag  by  melting.  The  terra 
is  rarely  used. 

White  pig  iron  and  white  cast  iron. — Pig  iron  and  cast 
iron  in  the  fracture  of  which  little  or  no  graphite  is  visible, 
so  that  their  fracture  is  silverj'  and  white. 

Wrought  iron. — Slag-bearing,  malleable  iron,  which 
does  not  harden  materially  when  suddenly  cooled. 

Wrought  steel. — The  same  as  weld  steel.     Rarely  used. 

The  following  are  definitions  of  names  designating 
special  sizes  or  shapes  of  iron  and  steel : — 

Bar  iron. — Wrought  iron  in  the  form  of  bars,  rods,  &c. 

Muck  bar. — The  rough  bars,  usually  1  inch  thick  and 
about  4  inches  wide,  made  by  the  first  rolling  of  a  ball 
of  puddled  iron. 

Merchant  bar. — Wrought  iron  in  the  form  of  merchant- 
able bars  or  rods  made  by  shearing  muck  bar  into  short 
lengths,  piling  it  and  rolling  or  forging  it  at  a  welding 
heat. 

Bloom. — 1.  A  large  bar,  drawTi  from  an  ingot  or  similar 
mass,  for  further  manufacture.  2.  A  rough  bar  of  wrought 
iron  drawn  from  a  Catalan  or  bloomery  ball  for  further 
manufacture. 

Billet. — A  small  bar  drawn  from  a  pile,  bloom,  or  ingot 
for  further  manufacture.  The  committee  recommends 
that  the  line  between  blooms  and  billets  be  drawn  at  the 
size  of  5  inches  square,  as  representing  common  custom. 

Slab. — A  flat  piece  or  plate,  with  its  largest  surfaces 
plane,  drawn  or  sheared  from  an  ingot  or  like  mass  for 
further  treatment. 

In  conclufion,  the  view  is  expres.sed  that  it  would  be 
well  to  decide  on  a  definite  carbon  content  to  serve  as  a 
boundary  line  between  ingot  iron  and  ingot  steel,  between 
puddled,  iron  and  puddled  steel,  and  between  any  other 
varieties  of  wrought  iron  and  weld  steel.  Two  plans 
have  been  considered.  One  is  to  draw  this  line  at  0-32  per 
cent,  of  carbon  or  its  equivalent  in  other  elements,  for  the 
reason  that  this  carbon  content  appears  to  correspond 
to  the  critical  point  0  in  the  diagram'-  of  Roberts-Austen 
and  Roozeboom.  This  has  the  merit  of  corresponding 
to  a  definite  physical  boundary.  The  other  plan  is  to  draw 
the  boundary  at  0-20  per  cent,  of  carbon,  because  this 
is  a  convenient  place  to  separate  the  important  classes 
"  soft  steel  "  and  "  half-hard  steel."  so  that  if  this  point 
were  adopted,  "ingot  iron"  would  be  synonymous  with 
"  soft  steel,"  and  "  ingot  steel  "  would  be  the  equivalent 
of  the  two  classes  "  half-hard  steel  "  and  "  hard  steel." 


Wrought    iron  ■     The    structure    of .     A.    Sauveur. 

Electrochem.    and  Metall.    Ind.,    1907,   5,    119—120. 

The  author  ignores  the  usual  impurities  of  ^^TOught  iron 
which  is  considered  simply  as  containing  iron  free  from 
carbon  (ferrite)  and  slag.  By  means  of  microphotographs 
he  shows  that  wTOught  iron  does  not,  as  is  generally 
assumed,  possess  a  fibrous  structure.  The  slag  only  is 
drawn  into  fibres,  whilst  the  ferrite  is  present,  as  in  steel, 
in  the  form  of  ])olygonal,  often  hexagonal,  grains,  each  of 
which  is  made  up  of  a  number  of  cubical  crystals,  whose 
axes  lie  in  the  same  directions, — A.  G.  L. 
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^fTomeUrsi    Sentind  ,  and  their  application  to  the 

mmnealiHg,  hardening,  and  general  heat  treatment  of  tool 
steel.  H.  Brearley  and  F.  C.  Moorwood.  Iron  and 
Steel  Inst.,  May,   1W7.     [Advance  proof.] 


Melting-point  Curves  of  Metallic  Salts 
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Th«  uise  of  small  cylinders  of  metallic  salts  -which  fuse 
at  definite  temperatures  is  advocated  in  order  to  deter- 
mine accurately  the  temperatures  within  an  annealing 
furnace.  Almost  any  required  temperature  may  be 
obtained  by  using  cylinders  made  by  mixing  the  potassium 
and  fiodium  salts  in  suitable  proportions,  the  melting 
points  of  a  number  of  such  mixtures  being  indicated  by 
the  diagram.  In  general,  these  melting  yjoints  are  j^rfectly 
definite,  but  in  t*ome  ca.«es,  indicated  by  the  dotted  lines, 
the  melting  point  of  the  mixture  is  not  so  clearly  seen. 
In  ca«e<i  where  the  "  sentinel  "  cylinder  cannot  be  kept 
Tinder  dirc<^t  olwervation,  as  in  the  interiors  of  annealing 
boie*.  it  may  \>e  endowed  in  a  WTOught-iron  tube  placed 
in  the  furnace  ;  a  syiring  {»resses  the  sentinel  against  the 
end  of  the  tuf*,  and  makes  electrical  contact,  ringing  a 
bdl,  as  noon  a«  the  latter  has  melted  and  the  spring 
toncbea  the  tube.— A.  G.  L. 
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metal   ingot   moulds. 
last.,     May,     1907. 


Thz  sulphur  in  steel  cantings  does  not  decrease  propor- 
tionallj  all  the  wav  down.  The  author  finds  that  the 
ezccMire  tiulphur  «Ioe*i  not  go  dcejx-r  than  the  second 
iDcb,  beyond  th»  the  dintrilnition  U-ing  even.  It  would 
be  more  natiiifactory,  then,  in  estimating  the  sulphur 
cootenta,  to  take  a  Hamjilc  from  the  bottom  alone.  The 
loweat  percentage  of  carlxm  m  the**-  moulds  is  generally 
— ■ociated  with  the  highest  Rulphur.  showing,  y>robably,  that 
ibe  Utter  ezista  aa  a  wgregate  of  manganese  Mulphide. 

— C  A.\V. 
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Steei  and  iron  j  Influence  of  vanadium  on .     P.  Piitz. 

Metalluririe,   3,   714 — 7'il.     Chcm.   Abs.   (Amer.   Chem. 
See.)    1<K)7,   1,   546. 

This  work  on  the  metallography  of  steel  containing 
vanadium  up  to  about  l-S  per  cent,  is  supplementary  to 
a  study  of  the  mechanical  properties  of  such  steels,  pre- 
viously published.  Samples  with  about  0-2  per  cent, 
of  carbon  and  similar  ones  containing  varying  amounts 
of  vanadium  up  to  0*68  per  cent,  were  cooled  in  the  air 
after  forging,  and  examined.  The  predominant  effect  of 
vanadium  was  to  decrease  the  size  of  the  ferrite  grains 
and  1o  make  the  material  harder.  Steels  lirher  in  carbon, 
with  up  to  0-55  per  cent,  of  carbon,  cooled  in  six  hours 
from  900° — 500°  were  perlitic.  The  addition  of  vanadium 
has  a  marked  influence  on  the  structure  of  these  steels, 
rendering  the  ordinary  lamellar  structure  due  to  perlite 
fine  grained  and  homogeneous,  the  carbide  distributing 
itself  uniformly  in  the  whole  mass.  Vanadium  favours 
the  formation  and  increases  the  stability  of  sorbite. 
Carbon  steels  approximating  0*6 — 0*8  per  cent,  of  carbon 
■were  heated  for  20  minutes  at  950°  and  then  cooled  in 
about  4  minutes  to  400°.  These  showed  sorbite  in  a 
marked  stage  of  transition  into  perlite.  The  same  steels 
with  0-8 — 1-0  per  cent,  addition  of  vanadium  were  much 
more  characteristically  sorbitic.  A  very  varied  series  of 
heat  treatments  was  undertaken  to  determine  the  stability 
of  sorbite  in  these  steels  ;  vanadium  steel  was  found  to 
possess  the  best  properties  when  cooled  in  3 — 3^  hours 
from  850°  or  900°  to  500°,  while  the  ordinary  carbon  steel 
required  but  2i  hours.  Both  steels  it'  improperly  cooled, 
with  resulting  carbide  separation,  may  be  regenerated  by 
heating  at  1000°  for  40  minutes  and  subsequently  cooling 
as  directed.  Xo  definite  results  relative  to  the  influence 
of  vanadium  on  the  stability  of  martensite  in  hardened 
steels  were  attained.  The  well-known  action  of  atmo- 
spheric oxygen  in  separating  carbon  from  steel  is  found 
to  be  much  diminished  by  the  addition  of  vanadium. 
The  amounts  of  vanadium  necessary  to  produce  desirable 
results  in  the  treatment  of  steel  are  much  less  than  are 
required  in  other  cases  such  as  chromium,  tungsten,  and 
nickel. 


Boron  steels  7    Properties  of .     L.   Guillet.     Compt. 

rend.,  1907,  144,  1049—1050. 

The  author  finds  that  in  boron  steels,  containing  from 
0-28  to  0*60  per  cent,  of  carbon  and  from  0-21  to  0-85  per 
cent,  of  boron,  the  effect  of  the  boron  is  to  raise  the  breaking 
stress,  especially  after  tempering.  Many  of  the  steels 
are  very  fragile,  but  this  is  lessened  after  tempering. 
Micrographic  examination  shows  that  they  are  composed 
of  a  solid  solution  containing  very  little  boron,  perlite, 
and  a  granular  substance  which  seems  to  be  a  borocarbide 
of  iron  ;  this  substance  probably  causes  the  fragility  of 
the  steels,  for  it  disappears  after  tempering,  having 
apparently  passed  into  solution. — J.  T.  D. 

Iron  ;    Alloys  of  with  tin  and  gold.     E.   Isaac  and 

G.  Tammann.     Z.  anorg.  Chem.,  1907,  53,  281—297. 

Iron  and  tin  in  the  molten  state  are  not  miscible  in  ail 
proportions.  Mixtures  containing  from  60  to  89  per  cent, 
of  tin  separate  into  two  layers,  a  heavier  one  containing 
50  per  cent.,  and  a  lighter  one  containing  89  per  cent,  of 
tin.  At  1140°  C.  the  heavier  layer  decomposes  into  the 
melt  containing  89  per  cent,  of  tin  and  mixed  crystals 
of  iron  and  tin  containing  19  per  cent,  of  tin.  The  tin 
held  in  solid  solution  by  the  iron  has  no  appreciable 
influence  on  the  temperature  at  which  that  metal  loses 
its  magnetic  properties.  Tin  and  iron  form  at  least  one 
conijioimd  (at  893°  C),  probably  FcgSn,  which  at  780°  C. 
undergoes  transformation.  A  break  in  the  c\jrve  was 
also  observed  at  496°  C,  but  it  was  not  found  jiossible  to 
establish  whether  this  was  due  to  a  second  transformation 
of  the  comf)Oun(l  mentioned,  or  to  the  formation  of  another 
compound.  The  compound  of  iron  and  tin  which  forms  at 
H9.'J°  C.  is  more  resistant  to  acids  than  tin  or  iron,  but 
not  sufficiently  so  to  allow  of  its  separation  from  the  latter 
in  this  way.  Iron  and  gold  form  no  comyiounds.  The 
molten    metals    are    miscible    in    all    proportions.     Two 
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series  of  niixed  crystals  are  formed  on  solidification, 
containing  respectively  up  to  28  per  cent,  of  gold  and  up 
to  37  per  cent,  of  iron.  The  alloys  containing  between 
28  and  63  per  cent,  of  gold,  when  quenched  from  1050°  C, 
consist  of  mixtures  of  the  two  kinds  of  mixed  crystals. 
If  the  alloys  be  cooled  slowly,  however,  the  only  homo- 
geneous ones  (i.e.,  alloys  consisting  of  one  kind  of  mixed 
crystals)  are  those  containing  xip  to  18  per  cent,  of  gold 
on  the  one  hand,  and  up  to  15  per  cent,  of  iron  on  the 
other.  This  difference  between  the  quenched  and  the 
slowly  cooled  alloys  is  due  to  the  fact  that  wherens  y-iron 
dissolves  about  28  per  cent,  of  gold,  a-iron  dissolves  less 
than  20  per  cent.  Gold  has  no  appreciable  influence  on 
the  transformation  temperatures  of  iron. — A.  S. 

[Ore]  Tailings  ;  Storage  of for  future  handling.     H.  T. 

Durant.     Eng.  and  ilining  J.,  1907,  83,  727. 

The  author  points  out  that  in  various  parts  of  America 
and  also  in  South  Africa  large  dumps  of  ore  tailings  have 
been  rendered,  by  the  method  of  storage,  valueless,  or 
much  less  valuable  than  should  have  been  the  case.  Thus, 
in  a  wet-crushing  mill  treating  a  free-milling  gold  ore, 
the  average  value  of  the  mill  tailings  was  If  dwts.  The 
tailings  were  too  poor  to  be  worked  at  a  profit  under 
existing  local  conditions,  and  were  stored  \^ithout  anj' 
attempt  at  classification,  whereas  they  might  easily  have 
been  separated  into  40  per  cent,  of  slimes  containing 
1  dvrt.  per  ton,  and  60  per  cent,  of  sands  with  2}  dwts. 
of  gold  per  ton.  In  another  case  a  mechanical  analysis 
of  tailings  containing  rather  more  than  I  dwt.  of  gold  per 
ton,  showed  that  about  50  per  cent,  of  the  total  gold  was 
contained  in  the  cocirser  portion  constituting  about 
10  per  cent,  by  weight  of  the  whole  tailings. — A.  S. 

Silver  ;  Alloys  of ,  with  lead  and  tin.     G.  J.  Petrenko. 

Z.  anorg.  Chem.,  1907,  53,  200—211. 

Xo  combination  of  silver  and  lead,  and  no  mixed  crystals 
of  these  metals,  appear  to  be  formed.  Alloys  of  silver 
and  tin,  containing  up  to  20  atoms  per  cent,  of  tin, 
-deposit,  on  cooling,  homogeneous  mixed  crystals  of  the 
two  metals.  With  between  20  and  27  per  cent.,  a  com- 
pound, AggSn,  separates  alongside  of  those  mixed  crystals, 
increasing  in  proportion  as  the  percentage  of  tin  increases. 
JJeyond  27  atoms  per  cent,  of  tin,  the  compound,  AgsSn, 
alone  sr>parates,  the  remainder  solidifying  on  cooling 
sufficiently,  as  a  eutectin  containing  about  96  atoms 
per  cent,  of  tin.  From  alloys  containing  more  tin  than 
this,  metallic  tin  separates  till  the  eutectic  composition 
js  reached.  The  compound,  Ag3Sn,  appears  to  be  dimor- 
phous, since  it  separates  at  about  480°  C,  and  undergoes 
change,  with  evolution  of  heat,  at  about  220°  C. — J.  T.  D. 

Silver ;   Alloys  of ,  icith  the  metals  of  the  iron  gronp. 

G.  J.  Petrenko.     Z.  anorg.  Chem.,  1907,  53,  212—215. 

Silver  forms  no  compound  with  iron,  nickel,  or  cobalt. 
Iron  and  cobalt  are  insoluble  in  silver  up  to  1600°  C,  but 
nickel  forms  with  silver  a  series  of  mixed  crystals,  in 
which  the  proportion  of  silver  never  exreeds  4  per  cent. 
These  separate  at  a  temperature  of  about  1465°  C,  and 
no  other  halt  in  the  cooling  occurs  till  the  melting  point 
of  silver  is  reached.  The  fluid,  when  completely  melted, 
always  consists  of  two  layers,  if  more  than  4  per  cent,  of 
silver  be  present. — J.  T.  I). 

A.raenic   and   antimony    in    refined   copper;     The    Knorr 

method  of  determinin/j .     P.  Butler.     Chem.  Eng., 

5,  66—67.     Chem.  Abs.  (Am.  Chem.  Soc),  1907,  1,  538. 

One  hundred  grms.  of  the  copper  turnings  are  dissolved 
by  the  gradual  addition  of  400  grms.  of  concentrated  nitric 
acid.  The  solution  is  evaporated  until  basic  co)>per 
nitrate  separates  on  the  sides  of  the  beaker.  Distilled 
water  is  added  until  a  volume  of  about  600  c.c.  is  obtained, 
and  a  pinch  of  potassium  chlorate  added  to  the  boiling 
solution.  Six  hundred  mgrms.  of  arsenic-  and  antimony- 
free  ferrous  sulphate  are  now  gradually  added,  the  solu- 
tion boiled  for  two  minutes,  and  removed  from  the  heat. 
The    iron    will     be     precipitated    as    ferric     hydroxide, 


carrying  down  with  it  all  the  arsenic,  antimony,  and  tin 
present.  The  precipitate  is  filtered  off,  dissolved  through 
the  filter  by  hydrochloric  acid  (sp.  gr.  1-17)  into  a  dis- 
tilling flask  of  special  design,  provided  with  a  ground 
thistle  tube  ^vith  a  glass  stopcock  and  bulb  condenser 
with  ground  joint.  Ten  c.c.  of  sulphuric  acid  are  added, 
10 — 15  drops  of  10  per  cent,  hypophosphorous  acid, 
and  sufficient  hydrochloric  acid  to  make  up  the  volume  to 
about  two-thirds  the  capacity  of  the  flask.  Distillation 
under  constant  volume,  maintained  by  the  fuimel  tube, 
is  conducted  at  a  moderate  heat,  the  distillate  being 
fractioned  into  beakers  containing  cold  water.  The 
arsenic  is  precipitated  in  the  distillates  by  hydrogen 
sulphide.  The  antimony  is  distilled  by  raising  the  tem- 
perature until  fumes  of  sulphur  trioxide  pass  over,  and 
maintaining  at  tliis  temperature  so  long  as  the  distillates 
give  any  precipitate  with  hydrogen  sulphide.  The  dis- 
tillate is  collected  in  water  acidulated  with  tartaric  acid, 
and  the  antimony  precipitated  by  hydrogen  sulphide  in 
oxaUc  acid  solution. 


Copper  ';  Silicides  of .     E.  Rudolfi. 

1907,  53,  216—227. 
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Fused  mixtures  of  copper  and  silicon  containing  from 
0  to  4-5  per  cent,  of  silicon,  deposit  on  cooling,  mixed 
crystals  containing  as  a  limit  4-5  per  cent,  of  silicon. 
Those  containing  4*5  to  7-83,  deposit  crystals  containing 
4-5  per  cent.,  till  the  remaining  liquid  reaches  7-83  per 
cent,  of  silicon,  when  crystals  containing  7*34  per  cent, 
also  form.  At  9-79  per  cent,  of  silicon,  the  cooling  curve 
has  a  minimum  point,  and  eutectic  solidification  occurs. 
Between  7*83  and  9-79  per  cent.,  the  solid  is  a  mixture  of 
the  crystals  of  7*34  per  cent,  and  the  eutectic,  and  from 
9*79  to  17*6  per  cent.,  the  eutectic  is  mixed  with  crystals 
of  the  compound,  CusSi ;  the  latter  being  in  maximum 
amount  at  12-8  per  cent.  At  higher  silicon-concentrations 
than  17-6  per  cent.,  silicon  crystallises  out  till  the  con- 
centration is  reduced  sufficiently  for  the  separation  of 
crystals  of  the  compound,  CusSi.  With  mixtures  con- 
taining a  little  over  8  per  cent,  of  silicon,  mixed  crystals 
containing  8-3  per  cent,  separate  ;  but  when  these  are 
kept  for  some  hours  at  710°  C,  they  decompose,  forming 
the  crystals  with  4-5  per  cent,  and  a  compound,  Cui9Si4. 
These  two  compounds,  CuaSi  and  Cai9Si4,  are  the  only 
copper  silicides  ;  the  so-called  silicides  of  Vigouroux 
(CuoSi)  and  Lebeau  (CuiSi)  are  really  eutectics,  and 
consist  of  the  compound,  CusSi,  mixed  respectively  with 
silicon  and  with  the  mixed  crystals  containing  8-3  per 
cent,  of  silicon.  The  alloys  containing  1 — 5  per  cent,  of 
silicon  can  be  drawn  into  wire.  As  the  silicon-content 
rises,  the  alloy  must  be  frequently  reheated  to  prevent 
it  from  becoming  brittle  during  the  process.  The  alloys 
with  more  than  8  per  cent,  of  silicon  are  easily  pulverised. 
Their  colour  changes  from  brass-yellow  (1  per  cent.) 
through  pale-yellow  to  white  {6-5 — 10  per  cent.)  and 
steel-grey  (above  10  per  cent.).  Those  with  6-25 — 25  per 
cent,  of  silicon,  oxidise  rapidly  even  in  dry  air. — J.  T.  D. 

Roasting   pyrites   and  blende  ;     Theory  of ,   and  the 

new  mechanical  roasting  furnaces.  !Sl.  P.  Truchot. 
Rev.  Gen.  Chim.,  10,  1 — 6.  Chem.  Abs.  (Am.  Ch.  Soc.) 
1,  896. 

It  is  not  probable  that  ferrous  sulphide  exists  in  appre- 
ciable quantity  during  the  roasting  of  pyrites,  as  the 
atoms  of  sulphur  in  the  iron  disulphide  molecule  are 
symmetrical  with  reference  to  the  iron  atom,  and  must 
be  equally  mobile.  That  the  ferrous  sulphide  does  exist 
transitorily,  however,  may  be  assumed  from  the  presence 
of  ferrous  sulphate  in  notable  quantities  during  the  early 
stages  of  the  process,  the  latter  being  formed  from  ferrous 
oxide  and  catalytic  sulphur  trioxide.  The  course  of  the 
oxidation  of  pvrites  can  then  be  expressed  as  follows  : — 
FeS,  +  02  =  FeS  +  SO,  ;  FeS  -I-  30  =  FeO  -f  SOg  ;  2FeO  -f  O  = 
FeaOa-  If  the  furnace  receive  insufficient  draught, 
magnetic  oxide  may  be  formed  as  a  coating  on  the  ore 
particles,  thus  preventing  further  oxidation  of  the  enclosed 
sulphur.  Other  sulphides  occurring  in  varying  quantities 
in  pyrites,  become  more  or  less  completely  oxidised  during 
the    roasting    process.     Ordinary    iron    pyrites    (FeS2) 
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becomes  completely  oxidised  at  440°— 450°.  while  the  other 
oxidation  temivratiirt's  are  a^  follows  :  nmgnctic  pyrites 
(FeoSj).  ohaKoinrito  ((.\iS.Fe8).  chalcix<ito  (Cu8).  and 
galena  (PliS)  o'J.V— 535^ :  zinc  blende.  ToO'— TliO' :  nickel 
and  cobalt  s^visses.  SOO-'— S5lV\  To  determine  the  course 
of  the  oxiiiation  of  these  impurities,  a  pyrites  ore  yielding 
a  cinder  containing  1-40  ]vr  cent,  of  copjxM-  and  0704  per 
cent,  of  zinc  was  roastetl.  sam]>led  at  six-hour  intervals, 
and  analystxl.  From  the  results  obtained,  the  following 
conclusions  are  dra\n\  :— (1)  Ferrous  sulphate  a p^^ears 
chiefly  during  the  early  hours  of  the  roast,  then  diminishes, 
and  linally  increases  "again  a  little  at  the  end.  probably 
owing  to  the  increaseil  formation  of  sulphur  trioxide. 
(2)  Copi>er  sulphate  is  practically  absent  during  tlie  tirst 
12  hour*  of  the  roast,  and  is  formed  abundantly  only  in 
the  last  six  hours,  the  sulphur  trioxide  here  playing  the 
same  role  as  above.  The  final  temix^rature  should 
therefore  be  sufficient  to  decompose  the  ferrous  sulphate, 
but  not  the  copjier  suli>hate.  (3)  Copper  oxide  increases 
slowly  towards  the  end  of  the  roa^st,  owing  to  slight 
decomposition  of  the  copj^er  sulphate.  A  part  of  this 
oxide  is  finally  reconverted  into  copper  sulphate.  (4)  The 
copper  sulphide  diminishes  continually,  leaving  1-57  per 
cent,  of  the  copper  as  cupric  sulphide  at  the  end.  (5)  Zinc 
sulphate  increa.ses  continually  to  the  end,  when  it  reaches 
31  ix-r  cent,  of  the  whole  zinc.  (G)  Zinc  oxide  increases 
to  the  18th  hour,  then  diminishes.  (7)  I^ad  sulphide  is 
tran>formed  into  lead  sulphate,  some  of  which  in  presence 
of  silica  may  give  lead  silicate  and  sulphur  trioxide. 
(8)  Sulphates  and  carbonates  of  barium  and  calcium  are 
left  as  sulphates.  (9)  Moisture  may  favour  the  formation 
of  sulphuric  acid.  Roasting  zinc  blende  below  5 — 8  per 
cent,  of  sulphur  Is  difficult,  without  auxiliary  heat  and 
furnace  linings  of  very  efficient  insulating  materials. 

Sulphur  in  ronstcd  zinc  blende  :    Determination  of , 

and  aUo  capacity  for  desulphurisation   of    zinc    blende. 
V.  Hassreidter.     Z.  angew.  Chem.,  1906,  19,  137. 

Thb  author  recommends  the  following  method  for  the 
determination  of  the  "  objectionable  sulphur  "   (sulphur 

t resent  as  zinc  sulphate  and  as  sulphide)  in  roasted  zinc 
lende  : — (1)  Twenty-five  grms.  of  the  ore  are  extracted 
with  warm  water,  the  solution  is  made  up  to  a  measured 
volume,  filtered,  and  in  200  c.c.  of  the  filtrate  the  zinc 
(toi:<ther  with  any  cadmium)  determined  by  Schaffner's 
metiujd,  the  quantity  being  calculated  as  zinc  sulphate. 
(2)  From  2  to  3  grms.  of  the  ore  are  dissolved  by  boiling 
with  hydrochloric  aw?id  and  stannous  chloride  (30  grms. 
of  pure  tin  dLssolved  in  1  litre  of  hydrochloric  acid  of 
hp.  gr.  1'1'J)  under  a  retlux  condenser.  The  hydrogen 
sulphide  evolved  Ls  passed  through  a  lO-bulb  absorption 
tuljc  containing  30 — 40  c.c.  of  a  mixture  of  bromine  and 
hydrochloric  acid.  When  all  the  hydrogen  sulphide  is 
expelled,  the  contents  of  the  absorjrtion-tube  are  heated 
to  expel  excess  of  bromine,  and  after  almost  neutralising 
t'  '  '  Kloric  acid  with  sodium  carbonate,  the  sul))huric 
oxidation  of  hydrogen  suljihide)  Ls  i^recipitated 

Y. — .!u  chloride. 

The  resultit  of  the  determination  of  "  objectionable 
■nlphtir  "  in  this  manner,  may  \>c  used  to  control,  in  some 
measure,  the  roa.tting  process.  A  high  [wrcentage  of  zinc 
•ulphatc  indicates*  that  the  temjwrature  was  not  high 
enough  at  the  lait  shelf,  or  that  too  inucji  air  entered  the 
fomace.  A  hij:li  ]iro|)ortion  of  sulj)liidf,  on  the  other 
band.  jioint«  to  a  lfx;al  fu-^ion  of  sulphide  whifh  afterward.s 
re»i*ted  desulphurlHation,  or  that  the  material  was  in- 
BufficieDtly  Htirred.  or  that  there  waa  a  deficiency  of  air 
in  the  fninace. — A.  S. 

OzidfJt  ;  Hedudion  of fcy  aluminium  and  the  prepara- 
tion of  chromium.  K.  N'igouroux.  iJuil  Sec.  Chim., 
[4|,  1,  H».     rh«-m.  Al;-.  fAin.  Ch<iu.  SfK.)  Wil,  1,  824. 

Thb  author  obwrvet  that  an  oxi/ie  li  the  more  readily 
Tednced,  the  high*»r  it«  degree  of  oxidation.  Thus,  ferric 
trxyA"  t"  rror*"  rfa/lily  re<J«ced  than  is  ferrou.s  oxide.  This 
i  to  the  preparation  of  chromium 
.minium  (m  a  mixture  of  its  oxides. 
'■■■    ^  '>■■      iiiiimc   oxide   anfl    120  gruLS.   of  chromic 


anhydride  are  mixed  together,  and  then  270  grms.  of 
powdered  aluminium  added,  a  magnesia-lined  crucible 
being  used.  A  vivid  reaction  takes  place,  lasting  about 
a  minute,  and  an  ingot  of  chromium  is  obtained,  con- 
taining 98'5  yter  cent,  of  the  pure  metal,  the  impurities 
being  silicon,  aluminium,  and  iron. 


Metallic  substitution  ,;    Investigations  on .     A.  J.  J. 

Vandevelde.     Bull.  Acad.  rov.  Belg.,  Classe  des  Sciences, 
1906,  35—75  ;   Chem.  Zentr.,  1907,  1,  1392—1393. 

The  author  has  examined  the  replacement  of  copper  by 
zinc  in  hydrochloric  acid  solutions  of  cupric  chloride  and 
in  nitric  acid  solutions  of  copper  nitrate.  The  acidities  of 
the  test  solutions  were  0-1-,  0-2-,  0-3-,  and  0-4-A^ 
res})ectively.  In  the  cupric  chloride  solutions  the 
replacement  of  the  copper  is  effected  with  a  velocity 
proportional  to  the  concentration  of  the  acid.  In  the 
copper  nitrate  solutions,  on  the  other  hand,  just  as  in 
sulphuric  acid  solutions  of  copper  svdphate,  the  reaction- 
velocity  is  only  accelerated  for  a  short  time  by  the  acid, 
after  which  no  further  effect  is  observed.  The  solution  of 
zinc  in  acids  was  also  studied,  12'5  grms.  of  the  metal 
being  subjected  to  the  action  of  250  c.c.  each  of  water 
and  of  0-1 -,  0-2-,  0-3-,  and  0-4- A'  solutions  of  hydro- 
chloric and  nitric  acids.  It  was  found  that  for  all  con- 
centrations, the  induction  period  is  longer  with  hydro- 
chloric than  with  sulphuric  acid,  and  indeed  to  such  an 
extent,  that  even  after  16  hours,  the  rate  of  solution  of 
the  metal  is  still  lower  than  with  sulphuric  acid.  With 
nitric  acid,  the  induction  period  is  shorter  than  with 
sulphuric  acid,  but  the  reaction  itself  is  less  vigorous. 
A  comparison  of  the  action  of  the  acids  alone  and  in 
conjunction  with  their  copper  salts,  on  zinc,  showed  that 
the  induction  period  is  shorter  when  the  copper  salt  is 
present,  and  that  the  intensity  of  the  action  corresponds 
to  the  concentration  of  hydrogen  ions  in  the  solution. 
The  author  also  compared  the  action  of  a  solution  of  copper 
sulphate  and  sodium  chloride  (CuS04-t-2NaCl)on  the  one 
hand,  and  one  of  cupric  chloride  and  sodium  sulphate 
(CuCl2  +  Na2S04)  on  the  other.  He  found  that  the  two 
solutions  acted  alike  in  metal-substitution  experiments, 
but  differently  with  respect  to  diffusion. — A.  S. 


-furnace  gases  ';    Regeneration  of .     W.  Schraid- 

haramer.     Stahl.  u.  Eisen,  1907,  27,  558—559. 

The  chief  difficulty  encountered  in  the  direct  utilisation 
of  blast-fumace  gases  as  fuel  lies  in  their  variable  calorific 
value.  The  author  gives  the  results  of  experiments  on 
the  regeneration  of  two  different  blast-furnace  gases  by 
passing  them,  together  with  oxygen,  through  a  shaft  filled 
with  charcoal  or  coke  heated  to  incandescence,  whereby 
the  carbon  dioxide  contained  in  the  gas  is  reduced  to 
carbon  monoxide,  whilst  simultaneously  a  portion  of 
the  charcoal  or  coke  is  burnt  to  carbon  monoxide.  It  is 
shown  that  the  process  tends  to  lessen  any  differences  in 
the  calorific  value  of  different  gases,  and  this  tendency 
can  be  strengthened  by  increasing  the  quantity  of  oxygen 
added,  in  proportion  as  the  quality  of  the  gas  falls.  An. 
example  is  given  relating  to  the  gas  from  a  furnace  yielding 
10  tons  of  pig  iron  per  hour.  The  quantity  of  gas  ])er  hour 
was  34,000  cb.  m.,  capable  of  yielding  9000  h.p.  For 
the  regeneration  of  this  gas  in  the  manner  descrilied  above, 
there  were  required  0048  kilos,  of  carbon  and  3706  cb.  m. 
of  oxygen,  and  the  regenerated  gas  amounted  to  4.5,254 
cb.  m.,  with  a  calorific  power  of  1797  Cals.  j«r  cb.  in., 
and  capable  of  yielding  22,627  h.p.  The  cost  of  the 
process  was  as  follows  : — 

Pfcnnige. 
6048  kilos,  of  carbon  =  7800  kilos,  of  coal  at  1-2  Vt.  93(11 

3706  cb.  ni.  of  oxygen  at  4  Pf 14,820 

300  h.p.  hours  for  conipressor  at  3  Ff 900 

Amortisation,  per  hour 1141 

Working  expenses,  <tc 685 


26,910 


or  0-59  Pf.  per  cb.  m.  of  regenerated  gas,  which  could  bo 
used  in  heating  and  smelting  furnaces  of  all  kinds. — A.  S.  | 
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Lead  discovery  in  Derbyshire. 
1907. 


Oil  and  CoL  Tr.  J.,  June  1, 

[T.R.] 


Ax  exceptionally  rich  vein  of  lead  ore  has  been  reached  in 
the  Golconda  Mine,  which  is  situated  on  the  limestone 
uplands  between  the  Via  Gellia  and  the  High  Peak  Rail- 
way. The  ore  is  in  the  form  lvno^^■n  as  a  "pipe,"  i.e., 
it  lies  in  a  horizontal  bed,  as  distinct  from  the  "  rake  " 
type  of  vein,  which  is  deep,  narrow,  and  inclines  a  little 
from  the  vertical.  The  vein  is  2  ft.  thick,  and  most  of 
the  space  is  filled  by  large  lumps  of  excellent  lead  ore. 
As  usual,  the  ore  is  embedded  in  barytes,  but  in  the 
Golconda  vein  the  proportion  of  galena  is  very  much 
above  the  average.  This  abnormal  bed  of  ore  occurs 
50  fathoms  below  the  surface,  at  the  junction  of  the 
ordinary  carboniferous  mountain  limestone  with  the 
magnesian  limestone,  the  latter  being  on  the  top.  Although 
the  "  pipe  "  is  being  vigorously  worked  it  shows  no  signs 
of  getting  poorer. 

Mineral    deposits    in    Greece.     For.    Office    Ann.    Series, 
No.  3785.     [T.R.] 

DxjKiXG  1906  chrome  ore  has  been  exported  from  the 
Lamia  district :  it  is  reported  that  further  developments 
of  these  mines  are  in  progress,  and  a  considerable  output 
is  expected  in  1907.  Throughout  the  Piraeus  district 
and  the  adjacent  islands  there  exist  important  deposits 
of  chrome,  few  of  which  are  worked  at  present.  The  ores 
from  these  deposits  show  30  to  50  per  cent,  oxide  of 
chi'ome,  and  average  about  4  per  cent,  silica. 

Large  deposits  of  raagnesite  exist  in  Eubcea  and  on 
the  mainland,  but  notwithstanding  the  high  percentage 
showTi,  only  one  company  is  now  working. 

Large  deposits  of  various  iron  ores  of  different  grades 
are  to  be  met  with  in  many  parts  of  the  district,  which, 
in  the  near  future,  will  undoubtedly  be  of  value. 

Copper  exists  in  Greece,  and.  although  only  appearing 
in  small  veins,  might,  in  view  of  the  present  value  of  that 
n\ineral,  prove  worth  exploiting.  One  copper  deposit  is 
already  being  worked. 

Engush  Patexts. 

Ores  or  metallurgical  products  ;    Apparatus  or  plant  for 

the  leaching  of  and  the  subsequent  separation  of  the 

liquids    from    the    solids.     J.     H.    Gillies,    Melbourne, 
Victoria.     Eng.  Pat.  994,  Jan.  13,  1906. 

The  ore  is  systematically  extracted  with  a  liquid  in  the 
apparatus  shown  in  Fig.  1.  The  ore  descends  from  the 
hopper,  G,  dow-nwards  through  the  stepped  annular  space 
between  the  two  walls.  A,  B,  meethig  in  so  doing  liquid 
flowing  upwards,  and  entering  through  the  pijie,  E.  The 
whole  is  enclosed  in  the  steam-jacket,  F,  surrounded  by 
an  outer  wall,  a.  The  leached  ore  passes  out  through 
the  opening,  A^,  whilst  the  solution  overflows  into  the 


central  space,  D,  whence  it  is  removed  by  the  pipe,  B^, 
to  the  first  of  a  series  of  settling  tanks,  mounted  in  groups 
of  three  or  four,  above  one  another,  one  group  being 
shown  in  Fig.  2.  Solution  and  slime  enter  these  settling 
tanks  through  the  central  cylinders,  K.  The  sludge  is 
discharged  from  the  vessels  through  the  openings,  L,  into 
launders,  P,  whflst  the  liquid  overflows  into  the  sump,  R. 
The  sludge  in  each  launder,  P,  is  washed  with  liquid 
obtained  from  the  next  group  of  settling  tanks,  whilst 
the  liquid  in  the  highest  sumj),  R,  is  used  for  the  leaching, 
of  the  next  lot  of  ore. — A.  G.  L. 


Fig   1. 


Fio.  2, 
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ZiHciferoMS  ores  and  mciaUurgical' products':  Process  for 
the  treatment  of  .  J.  H.  Gillies.  Melbourne,  Vic- 
toria, Eng.  Pat.  1004.  Jan.  13.  1006. 
The  zinc  oro  is  first  roasted  so  as  to  form  as  much  zinc 
sulphate  as  possible,  and  is  then  systematically  treated 
Tvith  dilute  sulphiirio  acid  in  the  apparatus  described  in 
Env:.  Pat.  994  of  1906  (see  preceding  aV>stract).  In  order 
to  hasten  the  action,  strong  acid  may  he  fed  in  with  the 
ore.  If  iron  or  copper  are  present,  they  may  be  removed 
by  running  the  liquid  from  the  extractor  into  a  vat.  Mhere 
it  is  treated  with  zinc  oxide,  before  passing  it  through 
the  settling  tanks,  in  which  slimes  and  oxides  are  then 
removed. — A.  G.  L. 

Sulphide  orcsZ    Treatment  of  metallic preparatory 

to  obtaining  the   metals    therefrom.  X.   Lebedeff    and 

B.    Pomeranzoff,    St.    Petersburg.  Eng.    Pat.    5479, 
March  6.  1906. 

ArrROXiM.\TELY  equal  parts  by  volume  of  clay  and  sul- 
phide ore  are  mixed,  and  the  mixture  is  either  formed 
into  briquettes,  which  are  heated  at  300"  to  400°  C.  in  a 
chamber  through  which  heated  air  is  led  ;  or  else,  the 
mixture  is  placed  directly  on  the  hearth  of  the  rever- 
beratory  furnace  in  which  the  subseqtient  fusion  is  to 
take  place,  and  treated  there  with  an  oxidising  flame. 
In  either  case,  the  heat  should  be  gradually  increased. 
The  clay  used  should  contain  a  considerable  amount  of 
iron  oxide,  which  acts  as  the  oxygen  carrier  for  the  oxida- 
tion of  the  sulphides. — A.  G.  L. 

Sulphide  ores  ;   Treatment  of  complex .     G.  do  Bechi 

and  R.  W.  Ruoker,  I/Dndon.     Eng.  Pat.  9339,  April  20, 
1906. 

Complex  sulphide  ores.  e.g..  Broken  Hill  ores,  are  finely 
ground  and  treated  with  a  boiling  acid  solution  of  ferric 
-•:'•':  itc.  Zinc  sulphate  and  ferrous  sulphate  are  thus 
iicd  in  solution,  whilst  pangue,  lead  sulphate,  and 
-  ;  ;  iiur.  together  with  gold  and  silver,  remain  undissolved, 
and  are  treated  in  any  usual  manner.  The  iron  in  the 
"hot  solution  is  re-oxidised  to  ferric  sulphate  by  adding 
nitric  acid  and  sulphuric  acid,  the  latter  derived  from  the 
calcination  of  zinc  sulphate,  as  described  below ;  the 
evolved  nitrous  fumes  are  collected  and  reconverted  into 
nitric  acid,  any  loss  being  made  good  by  the  addition 
of  »  .small  quantity  of  sodium  nitrate.  The  oxidised 
."olution  is  then  allowed  to  cool,  when  zinc  sulphate 
crystallises  out  ;  this  is  calcined,  the  fumes  being  caught 
in  water,  giving  zinc  oxide  and  dilute  sulphuric  acid. 
To  eliminate  the  iron  dissolved  from  the  ore,  the  liquid 
i"  boiled  occa.sionalIy  with  zinc  oxide  derived  from  a 
tr'vinus  operation,  zinc  sulphate  passing  into  solution, 
••vhil-t  ferric  hydroxide  is  precipitated.  Manganese 
sulphate  is  more  soluble  in  a  hot  than  in  a  cold  solution  ; 
c()n«eqHently,  it  does  not  crystallise  out  with  the  zinc 
••rlphate.  but  accumulates  until  the  solution  is  saturated 
with  it  whilst  hot,  after  which  it  remains  behind  with 
the  gangue  and  lead  sulphate. — A.  G.  L. 

Sulphide  ores  ;   Process  for  the  treatment  of  complex . 

H.  Baker,  Weston  Point,  Cheshire.     Eng.  Pat.  26.934, 
Nov.  27,  1W>6. 

Thk  ore  is  treated  with  chlorine  in  the  presence  of  water 

or  aqueou<«  s4>lutions.     If  basic  substances,  e.g.,  oxides  or 

'     .  are  present  in  the  ore,  H!ifficient  sulphuric  or 

af-id    is    added    to    keep   the   solution   always 

..      .(1,  in  order  to  jirevent  the  precipitation  of  ferric 

oxide  or  copper  o.xidp.  Sulphuric  acid  is  used  instead  of 
hydrochJoric  a^id,  as  in  Etui-  Pat.  2ft,75»0  of  19<J.5  (this  .J., 
19*^7,  52),  in  order  to  convert  any  calcium  cornymund 
f»re»ient  into  the  ini/duble  cnlf-ium  sulphate,  and  so  t<j 
prevent  contaminati»jn  of  the  resulting  cofiper-zinc 
*o!ntion  by  calcium  salt*. —  \.  G.  L. 

Ore  materials  ;  Process  of  consrAidnting  fmily  divided . 

X.  .Maiden.  .St.  .Margarets,  .Middlesex,  and  VV.  .J.  .Maiden, 
Surlfiton,  Surrey.     Eng.  Pat.  92J0.  April   18,   HKJfl. 

FnfrLT  divided  ore  material  is  moiiUlcd  into  briquettes 
»ifh  the  additir^n  of  lime  ('jt  other  alkaline-earth  oxide) 
ind  a  xolntion  of  loric  acid,  or  of  a  borat*-.  nreferably  the 
.mineral  known  as  "  l>oric  calcite." — A.  G.  L. 


Ores;    Treatment  of preliminary  to    smelting.     J. 

Savelsberg.  Papenburg-on-Ems,  Germany.  Eng.  Pat. 
9426.  April  21,  1906. 

See  Addition  of  April  21,  1906.  to  Fr.  Pat.  351,535  of 
1905;    this  J.,    1906,  991.— T.  F.  B. 

Ornamentation  of  metallic  surfaces  ;   Process  for  the . 

S.  O.  Cowper-Coles,  London.  Eng.  Pat.  17,554, 
Aug.  3,  1906. 

The  desired  pattern  is  painted  on  the  metallic  surface 
with  a  gum  solution  or  a  grease  preparation,  then  the 
whole  surface  is  covered  with  a  heat-resisting  material, 
such  as  enamel,  and  afterwards  the  material  covering 
the  pattern  is  removed,  e.g.,  by  rubbing,  and  the  plate 
heated  in  an  atmosphere  of  zinc  vapour,  as  described  in 
Eng.  Pat.  12,452  of  1906.— A.  G.  L. 

Ahimininm.  ;    Process  for  ttniting .     S.   0.   Cowper- 
Coles,    London.     Eng.    Pat.    28,354,    Dec.    12,    1906. 

The  parts  to  be  united  are  strongly  heated,  so  as  to 
produce  on  them  a  thick  coat  of  oxide,  which  forms  a 
pocket  or  jacket  within  which  the  molten  aluminium  is 
retained.  When  sufficient  metal  has  been  melted,  the 
two  parts  are  pressed  together  so  as  to  burst  the  skins 
of  oxide  and  to  allow  the  molten  aluminium  to  flow 
together.  As  a  further  support  for  the  oxide  skin,  a  thin 
piece  of  iron  may  be  ^^Tapped  aroimd  the  joint,  or  plates 
of  iron  may  be  placed  at  cither  side. — A.  G.  L. 

United  States  P.4lTEnts. 

Blocks  of  ores  ;   Method  of  forining for  metallurgical 

purposes.  A.  Ronay,  Budapest,  Austria-Hungary. 
Reissue,  No.  12,043,  April  30,  1907,  of  U.S.  Pat.  778,899, 
Jan.  3,  190.5. 

The  powdered  material,  which  may  be  slightly  damped, 
is  gradually  subjected  to  an  increasing  pressure,  ranging 
from  800  to  2000  atmospheres,  after  which  the  briquettes 
are  subjected  for  a  short  time  to  the  action  of  a  gas  con- 
taining carbon,  such  as  carbon  dioxide. — A.  G.  L. 

Mercury  retort  and  furnace.     C.    F.    Brown,   San    Jose, 
Cal.     U.S.    Pat.    847,399,    March    19,    1907. 

The  ore  is  fed  in  at  the  top  of  an  inclined  shoot,  the 
bottom  of  which  forms  the  top  of  a  flue,  up  which  pass 
gases  from  a  combustion  chamber  placed  below.  Passages 
in  the  walls  of  the  shoot  and  of  the  flue  allow  the  gases 
to  pass  from  the  latter  into  the  shoot,  abutments  being 
formed  at  intervals  in  the  flue  so  as  to  deflect  the  gases 
into  these  passages.  The  mercury  vapour  escapes  through 
an  opening  near  the  top  of  the  shoot,  whilst  the  roasted 
ore  is  removed  through  an  opening  at  the  lower  end. 

—A.  G.  L. 

Furnace.     H.  B.  Meech,  New  York.     U.S.  Pat.  847,962, 
March  19,   1907. 

The  furnace  consists  of  a  reverbcratory  furnace-bed 
separated  by  a  bridge-wall  from  a  combustion  chamber, 
and  a  retort  tapering  in  width  and  having  its  widest 
end  opening  through  the  front  wall  of  the  combustion 
chamber.  A  number  of  vertical  and  horizontal  partitions 
are  arranged  below  the  furnace-bed  and  divide  the  space 
into  escape-flues  for  the  products  of  combustion  from  the 
furnace-bed  and  air-heating  flues.  A  flue  in  communica- 
tion with  the  escapc-fiucs  suirounds  the  retort,  whilst 
passages  lead  from  the  air-heating  flues  and  open  through 
the  front  and  rear  walls  of  the  combustion  chamber. 

—A.  G.  L. 

Steel  furnaces  ;    Compound  for  facing  the  ^mrts  of  open- 

hearth .      A.     H.     Bealc    and     K.    F.    .McDowell, 

Pottsville,  Pa.     U.S.  Pat.  850,723,  April  16,  1907. 

The  compoimd  consists  of  chrome  ore,  magnesite,  and  an 
anhydrous  binding  agent,  e.g.,  a  hydrocarbon  such  as 
anhydrous   pitch  or  tar. — \.  G.  L. 

Furnace  ;   Crucible .     .1.  Borbcck,  Altena,  Germany. 

U.S.  Pat.  852,867,  May  7,  1907. 
See  Eng.  Pal.  1.3,021  of  1906  ;  this  J.,  1907,  154.— T.  F.  B, 
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Copper  silicate  ;   Process  for  the  treatment  of .     G.  H. 

Waterbury,  Denver,  Colo.,  As3ignor  to  Los  Angeles 
Metals  Extraction  Co.,  Los  -\ngeles,  Cal.  U.S.  TPat. 
847,448,  March  19,   1907. 

The  ore  containing  copper  silicate  is  first  lightly  roasted 
and  then  leached  with  dilute  sulphuric  acid  or  other 
reagent. — A.  G.  L. 

Metals    [Iron    and    steel'] ;     Process    of    purifying    . 

R  L.  T.  Hcroult,  La  Praz,  France,  Assignor  to  Soc. 
Electro-Metallurgique  Fran9aise,  Froges,  Isere,  France. 
U.S.  Pat.  851,167,  April  23,  1907. 

The  process  consists  in  over-oxidising  a  bath  of  steel  by 
the  addition  of  ore  and  exposure  to  an  oxidising  flame, 
whereby  the  impurities  are  collected  in  the  slag,  then 
de-oxidising  the  steel  (by  the  addition  of  pig  iron)  to  raise 
its  melting  point  above  the  temperature  of  the  furnace, 
and  thus  to  sohdify  the  metal.  The  slag  containing  the 
impurities  is  then  removed,  and  the  melting  point  of  the 
metal  lowered  to  below  the  temperature  of  the  furnace 
by  the  addition  of  pure  carburising  material,  a  neutral 
slag  being  also  added  to  protect  the  surface  of  the  metal 
from  the  oxidising  action  of  the  flame. — 0.  F.  H. 

Steel ;    Manufacture  of .     R.   A.  Hadfield,  Sheffield. 

U.S.  Pat.  851,233,  April  23,   1907. 

The  process  consists  in  first  making  steel  containing 
manganese,  nickel,  and  chromium  (the  percentage  of 
manganese  being  low),  heating  the  steel  to  a  temperature 
between  750°  and  850°  C,  and  quenching  in  oil,  then 
reheating  to  a  temperature  between  620°  and  630°  C, 
and  quenching  in  water.  Increased  tensile  strength  is 
claimed.— 0.  F.  H. 

Magnetic  materials  ;    Manufacture  of .     R.   A.  Had- 
field. Sheffield.     U.S.  Pat.  851,635,  April  23,  1907. 
See  Eng.  Pat.  22,130  of  1905  ;  this  J.,  1906,  592.— T.  F.  B. 

Ferro-molybdenum ;     Manufacture    of   .     H.    W.    C. 

Annable,    Assignor   to   The   Ferro-Alloys   Svnd.,    Ltd., 
London.     U.S.  Pat.  852,920,  May  7,  1907. 

See  Fr.  Pat.  370,645  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 

Condenser ;    Metallurgical .     W.   M.   Johnson,   lola, 

Kans.     U.S.  Pat.  851,520,  April  23,  1907. 

The  condenser  consists  of  a  chamber  with  baffle-walls, 
having  a  nun-metallic  interior  sm-face  and  a  base  plate  of 
metal.  Means  are  provided  for  cooling  the  base  plate 
and  some  or  all  of  the  baffle-walls. — 0.  F.  H. 

Metal  bodies  ;   Process  of  making  compound .     J.  F. 

Monnot,  New  York.     U.S.  Pat.  851,684,  April  30,  1907. 
See  Fjig.  Pat.  8913  of  1906 ;   this  J.,  1907,  532.— T.  F.  B. 

Converting  metals  [copper  7natte];    Art  of  .     R.    L. 

Lloyd,  Canauea,  Mexico.     U.S.  Pat.  851,816,  April  30, 
1907. 

The  process  consists  in  blowing  molten  copper  matte  in 
pre.sence  of  an  acid  slag,  and  removing  the  copper  sulphide 
formed  and  adding  fresh  matte,  imtil  the  slag  becomes 
neutral  and  incapable  of  taking  up  any  more  foreign 
oxides,  when  it  in  its  turn  is  removed  and  replaced  by 
fresh  acid  slag. — A.  G.  L. 

Dttinning  ;  Process  of .     F.  von  Kiigelgen  and  G.  0. 

Seward,  Holcombs  Rock,  Va.     Assignors  to  Tin  Pro- 
ducts Co.,  New  York.     U.S.  Pat.  851,946,  April  30,  1907. 

The  tin  scrap  is  treated  in  a  closed  vessel  with  dry 
chlorine,  the  latter  being  in  such  excess  that  only  stannic 
chloride  is  formed,  the  temperature  not  being  allowed  to 
rise  to  the  point  at  which  the  iron  is  attacked.  The  vessel 
may  be  water-cooled. — A  G.  L. 

Mux.  C.  EllLs,  White  Plains,  N.Y.  Assignor  to  Ellis- 
Foster  Co.,  New  Jersey.  U.S.  Pat.  852,017,  April  30, 
1907. 

The  flux  consists  of  40  parts  of  pure  iron  powder,  12  parts 
of^anhydrous  borax,  and  9  parts  of  potassium  carbonate. 

—A.  G.  L. 


Zinc  ores  ■  Process  of  reducing .     C.  G.  P.  de  Laval, 

Stockholm,  Assignor  to  Soc.  Anon.  Metallurgique 
Proc.  de  Laval,  Frankfort,  Germany.  U.S.  Pat.  852.440, 
May  7,  1907. 

See  Fr.  Pat.  356,097  of  1905  ;  this  J.,  1905, 1311.— T.  F.  B. 

Sulphides  and  other  ores  ;•    Apparatus  for  the  treatment 

of •     G-  E.  Kingsley,  Toronto.     U.S.  Pat.  852,510, 

May  7,  1907. 

See  Eng.  Pat.  23,909  of  1904  ;  this  J.,  1905,  681.  — T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{Continued  from  ^page  536.) 
{A. )— ELECTRO-CHEinSTRY. 

Air  ;   Experimental  investigation  of  the  combustion  of 

in  electric  flame  arcs.     A.  Grau  and  F.  Russ.     Sitzungs- 
ber.    K.   Akad.   Wiss.   Wien.    1906,   115,    (Ila),    1—86; 
Chem.  Zentr.,  1907,  1,  1171—1173. 
The  fii-st  section  of  the  paper  deals  with  electrical  measure- 
ments in  long  horizontal  high-tension  arcs,  and  also  with 
the  characteristics  of  the  arcs  obtained  with  electrodes  of 
platinum,  nickel,  copper,  silver,  and  zinc.     With  a  given 
cm-rent  strength,   platinum  electrodes  show  the  highest 
and  zinc   the  lowest  potential.     The  ratio   between  the 
actual  number  of  watts  consumed  (as  measured  directly) 
and  the  apparent  number  (watts  :    volt-amperes)  is  about 
0.6   with   arcs  up   to  5  cm.    in  length.     In  studying  the 
oxide  of  nitrogen  equilibrium  in  the  high-tension  electric 
j    flame,  a  vertical  arc  was  used  between  platinum  electrodes 
j    in  a  quartz  tube  or  a  water-cooled  glass  tube.     By  means 
I    of  a  water-cooled  platinum  capillary  tube,  the  products 
<    could  be  wathdi-a\vn  from  any  part  of  the  tube  for  analysis. 
When  the  gases  are  ^vithdrawn  from  the  middle  of  an  arc 
5-4  cm.  long  (current  strength,  0-1  ampere),  the  content 
I    of  nitric  oxide  is  4-5  per  cent.     Gas  withdrawn  just  beyond 
j    the  arc  contains  2-65  per  cent,  of  nitric  oxide,  so  that  even 
at  a  few  mm.  distance  from  the  arc,  already  40  per  cent. 
I    of  the  nitric  oxide  has  been  decomposed.     Increase  of  the 
velocity  of  the  current  of  air  from  1-2  to  18  litres  per  hour 
had  no  eff'ect  on  the  composition  of  the  final  gas  ;  a  further 
increase  up  to  32  litres  per  hour  caused  an  increase  of  the 
content  of  nitric  oxide  in  the  final  gas  to  4-99  per  cent., 
but  a  still  further  increase  in  the  velocity  led  to  a  smaller 
content  of  nitric  oxide.     The  content  of  nitric  oxide  in  the 
final  gas  is  affected  by  the  current-strength  employed. 
Up  to  0-1  ampere  (136  watts)  it  increases  %vith  the  current- 
strength,  but  remains  practically  constant  with  stronger 
currents,  the  excess  of  watts  above  136  not  serving  for 
producing  a  higher   arc   temperature,    but   being  lost  as 
radiant  energy.     The  highest  theoretical  yield  is  454  kilos, 
of  nitric  acid  per  kilo-watt-year  with  an  arc  3  cm.  long, 
and   539   kilos,  with   an   arc   5  cm.  long.     According  to 
Birkeland,  the  yield  on  the  large  scale  is  500—600  kilos, 
of  nitric  acid,  so  that  it  would  appear  possible  to  obtain 
with  fixed  long  arcs  yields  equal  to  those  which,  in  the 
Birkeland-Eyde  process,  can  only  be  obtained  by  "  break- 
ing "   the  arcs.     For  the  analysis  of  the  nitrous  gases, 
these  were  first  led  into  a  mixing  chamber,  wherein  most 
of   the    nitric    oxide    was  oxidised  to  nitrogen  peroxide. 
The  gases  were  then  either:    (1)  treated  \vith  excess  of 
oxygen,    the    nitrogen    peroxide  absorbed    in    potassium 
hydroxide  solution,  and  the  oxygen  in  the  residue  deter- 
mined ;    (2)  treated  with  sulphuric  acid,  and  the  nitrous 
vitriol  decomposed  in  a  Lunge  nitrometer  ;   or  (3)  treated 
\yith  alkali.     The  authors  obtained  good  results  by  the 
first  method,  and  state  that  the  assumption  that  equal 
niolecular  proportions  of  nitrate  and  nitrite  are  formed  is 
justified,    since    the    o.vidation    of    alkaline    solutions    of 
nitrite  mentioned  by  Lunge  and  Berl  (this  J.,   1906,  633) 
proceeds  very  slowly.     Good  results  can  also  be  obtained 
by  method  (2),  if  a  sufficiently  largo  numljer  of  absorption 
vessels  is  used  to  allow  for  the  slowness  of  the  absorption 
of   dilute   nitrous   gases    by   sulphuric    acid.     The    third 
method  gives  low  results,  about  1  per  cent,  of  the  total 
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nitric  oxide  remainine  unabsorbed.  By  using  a  final 
absorption  vessel  oontaininir  sulphuric  acid,  however, 
satisfactory  results  can  l>o  obtained. — A.  S. 

Eleclroiytic  applications  o'  altintaling  citrrcnls.     A.  Coppa- 

doro.  C.az.  chim.  ital..  1<H)T.  36.  II.,  l>!)3— 723. 
The  author  describes  some  exjierinioiits  on  the  conversion 
of  alternatinc  into  continuous  currents.  An  alternating 
current  circuit,  including  a  rheostat,  an  alternating 
curn*nt  amj'ere-nieter.  an  elect^od_^^lan^onleter.  and  an 
eUvtrolytic  cell  (two  nickel  electrode*  in  sul))luiric  acid 
of  sp.  gr.  1-335),  was  divided  into  two  similar  branches, 
each  inchiiling  an  amj^re-meter.  a  co]>per  voltameter, 
and  a  rectifier  or  valve-cell  (.VI — Pt  in  a  10  per  cent, 
solution  of  alum),  the  valve  cells  being  arranged  in  oppo- 
site directions.  Both  branches  were  disposed  in  thermo- 
stat.s.  If  the  valve-cells  acted  in  an  ideal  manner,  the 
two  copper  ]>recipitates  should  be  of  equal  weight,  and 
together  should  correspond  to  the  intensity  of  the  alter- 
nating current.  It  was  found,  however,  that,  wliilst  the 
first  condition  was  fulfilled,  the  total  copper  amounted 
to  only  5») — H4  jier  cent,  of  the  theoretical  amount.  The 
intensity  of  the  continuous  current  decreases  continuously 
to  a  nnnimum  whilst  the  circuit  is  closed  as  also  does 
the  E.M.F.  at  the  rectifiers.  The  latter,  therefore,  are 
not  able  to  comi>letely  convert  the  alternating  current 
into  two  continuous  currents  of  equal  strength,  but  new 
alternating  currents  are  produced  with  phases  of  widely- 
different  strengths. 

The  formation  of  simple  salts  from  electrodes  by  means 
of  alternating  currents  h^is  not  been  much  studied.  The 
author  investigated  the  behaviour  of  nickel  electrodes 
in  sulphuric  acid  of  different  strengths  and  with  different 
current -densities.  In  sulphuric  acid  of  from  4  to  40  per 
cent,  strength,  nickel  dissolves  almost  quantitatively 
(average  current -\ield,  95  per  cent.)  at  the  ordinary  tem- 
|)eraturc,  if  the  current-density  exceed  50  amperes  per 
sq.  dcm.  With  smaller  current-densities,  the  condition 
of  the  surface  of  the  electrodes  is  of  considerable  influence. 
Nickel  does  not  dissolve  perceptibly  in  concentrated 
solutions  of  sulphuric  acid  when  the  current  is  not  ])assed. 
In  5') — 60  per  cent,  sulphuric  acid,  the  current-yield  after 
attaining  a  maximum,  falls  again  sharply,  with  increasing 
current -density.  The  nickel  becomes  passive ;  its  sur- 
face be^'omes  bri<rht,  and  oxygen  is  evolved,  in  addition  to 
the  hydrogen  and  small  quantities  of  hydrogen  sulphide 
previously  produced.  If  the  concentration  of  the  acid 
and  the  current  density  be  so  high  that  anhydrous  nickel 
.sulphate  is  formed,  the  proportion  of  oxygen  formed 
increases  considerably.  Addition  of  oxidising  agents, 
such  as  pota.ssiurn  permanganate  or  hydrogen  peroxide, 
to  the  s'llphuric  acid  m;irked!y  increases  the  solubility  of 
the  nickel,  the  current-efficiency  rising  to  100  per  cent., 
whereas  without  the  current  such  additions  are  without 
appreciable  influence.  Nickel  al.so  dissolves  to  a  con- 
siderable extent  in  15  f)er  cent  hydrochloric  acid,  acetic 
acid,   and  nitric  acid,   under  the   inffuence   of  jm  alter- 

"  ■ :rTent ;    no  chlorine  is  evolved  when  hydrochloric 

•  d  as  eh-' trolyte.     The   l>ehavif)ur  of  nickel  in 
,      -  of  alkali  .salt  solutions  was  al.so  studied. — A.  S. 

EUtimlyjtit  of  miziurtA  of  two  molten  salts  ;    Transfer  of 

ions    in  Ike  .      R.    Ixjrenz  and    W.   Ruckstuhl.     Z. 

anorg.  Chem..   1907.  52.  41 — 17.     Chcm.   Abs.  (Amer. 
Cbem.  Soc.)  1907.  1,  »14. 

Fr«ED  mixtrirM  of  lead  chloride  and  potassium  f  li'.oride 

.'     ••    '     ,.(1   with   fiorons  cells  as  diaphra(fms.     The 

jMjiitifjn  of  the  electrolyte  within  the  cell 

v.-      .        1   Ix-fore  and  after  the  electrolysis,  and  a 

correction  applied  for  the  ev.-i|)oration  during  the  run. 
Prom  thev?  data  together  with  the  weight  of  the  lead 
def»anitcd  in  the  cathwie  and  of  copper  in  a  voltameter 
in  weric*  with  the  cell,  the  tran.sprjrt  number  was  calcu- 
lated. A  taMe  of  the  rcHults  in  given.  The  transport 
number  increavm  markedly  as  the  jK-rcentage  of  lead 
chloride  decrease*,  being  0-724  for  05-7'2  per  cent,  of 
l»-ad  chl.jride,  and  \-mX}  for  a  47-H3  j»er  cent,  mixture. 
The  change  is  fairly  regular  for  the  intermediate  mix- 
tureii.  These  results  were  interpreted  to  mean  that  the 
lead  existed  partlv  as  ration  anrl  partly  as  a  comjilex 
anioo,  and  that  the  latter  increased  in  relative  amount 


as  the  proportion  of  potassium  chloride  increased.  This, 
it  was  ])ointed  out,  might  be  due  to  the  chlorine  ion  from 
the  potassium  chloride  retarding  the  dissociation  of  the 
lead  chloride  and  favouring  the  formation  of  the  complex 
anion. 

Jletah  ;   Quantitative  determination  of by  electrolysis. 

F.  Foerster.     XXIII.,   page  643. 

Rotating  anode  ;    Determinations  and  separations  with  the 
.     J.  Langness.     XXIII.,  page  644. 

Copper  ;  Electrolytic  precipitation  of from  an  alkaline 

cyanide  electrolyte.     A.  L.  Flanigen.     XXIII.,  page  644. 

Antimony ;    Electrolytic  determination  of .     J.  M.  IVL 

Dormaar.     XXIV.,  page  644. 

Antimony  ;    Quantitative  determination  of hy  electro- 

lifsis  of   its  sulpho-salt   solutions.     F.    Foerster   and  J. 
Wolf.     XXIII.,  page  644. 


A7no7is ;    Determination  of 
J.   H.   Hildebrand. 


in  the  electrolytic  way.^ 

XXIII.,   page   644. 


Engush  Patents. 

Electrolytic  cells  ;    Batteries  of .     R.    H.   F.    Finlay, 

Belfast,  and  A.  H.  Finlay,  Holywood,  Ireland.     Eng. 
Pat.   1716,  Jan.  23,  1906. 

Each  cell  of  the  battery  comprises  three  chambers, 
namely,  anode,  cathode,  and  electrolyte  chambers,  the 
latter  being  separated  from  the  anode  and  cathode  com- 
partments by  means  of  porous  diaphragms.  The  anodea 
consist  of  carbon  rods  supported  in  a  wood  framework,  a 
(Fig.  1)   the  cathodes,  b,  being  made  of  cast  iron  (Fig.  2}. 


Fig.  1. 

The  electrolyte  chambers  comprise  j)orous  diaphragms,  (i, 
reiideicfl  non-|)orous  on  their  outside  edges,  and  spaced 
apa,rt  by  non-i)orous  distance-pieces,  p,  made  in  the  shape 
of  a  frame.  The  electrodes,  diaphragms,  and  distance 
pieces  are  bound  together,  between  the  end  ])iece.s, 
30,  in  the  form  of  a  filt(T-j)rcss.  the  different  portions 
being  supported  on  a  frame,  33,  34,  35  (Figs.  I  and  2). 
The  elec:trodeH,  diaj)hragms,  and  distance  j)ieces  are  each 
provided  with  three  holes,  above  and  below,  so  that  when 
the  parts  are  screwed  together,  continuous  channels  arc 
formed  through  the  battery.  One  channel  communicates 
with  the  interior  of  ea(^h  of  the  electrolyte  chambers, 
with  the  feed  cistern,  36,  and  with  the  central  se[)arator. 
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40,  so  that  a  circulation  of  the  electrolyte  is  obtained  from 
the  cistern,  36,  through  the  lower  middle  channel  of  the 
battery  into  the  electrolyte  chambers,  returning  by  the 
Tipper  middle  channel  to  the  sepaiator,  40.  The  electro- 
lyte also  passes  from  the  electrolyte  chambers,  through 
the  porous  diaphragms,  d,  into  the  cathode  and  anode 
chambers,  and  circulation  of  the  liquids  from  these  is 
similarly  obtained  by  means  of  the  separators.  39  and  41, 
thi'ough  the  two  lower  outer  channels,  returning  by  the 
upper  outer  channels  in  the  battery.  These  circulatory 
systems  are  also  in  communication  with  the  outflow 
cisterns,  37  and  38,  respectively,  for  drawing  off  the 
products  of  the  cathode  and  anode  chambers.  By  means 
of  the  separators,  the  gases  produced  during  the  electro- 
lysis may  be  removed  from  the  liquids  through  the  pipes, 
50,  51,  and  52  (Fig.   1).— B.  X. 


Cement  [for  electrical   purposes]  ;     Manufacture  of  . 

J.    A.    Yates,    Rosebank,    U.S.A.     Eng.    Pat.    19,723, 
Sept.  4,  1906. 

See  Fr.  Pat.  369,603  of  1906  ;  this  J.,  1907,  100.— T.  F.  B. 

Dynamo  brushes,  sliding  contacts,  or  the  like;  Manufacture 

of  from  carbon.     Gebr.  Siemens  und  Co.,  Berlin. 

Eng.   Pat.    27,499,   Dec.    3,    1906.     Under   Lit.    Con  v., 
Feb.  16,  1906. 

From  2  to  5  per  cent,  of  fineh'-ground  silicon  is  mixed 
with  carbon,  and  the  whole  baked  at  a  temperature  of 
about  1500°  C.  in  a  nitrogenous  atmosphere  or  in  pure 
nitrogen.  The  hardness  of  the  finished  body  increases, 
whilst  the  electrical  conductivity  diminishes,  with  increas- 


FiG.  2. 


Accumulators  r     Charging    .     E.    de    IMarcay,    Paris. 

Eng.  Pat.   8345a,   April   6,   1906.     Under  Lit.   Conv., 
Jan.  24,  1906. 

In  accumulators  of  the  type  in  which  lead  peroxide  is 
used  as  the  positive  electrode,  and  an  alloy  of  zinc,  tin, 
mercury,  antimony,  lead,  and  cadmium  as  the  negative 
electrode,  zinc  is  deposited  in  such  a  quantity  at  the 
bottom  of  the  plate,  during  the  charging,  as  to  ultimately 
form  a  short  circuit.  This  may  be  avoided  and  a  uniform 
deposition  of  zinc  obtained,  by  injecting  air  into  the  cell, 
during  the  charging,  in  order  to  keep  the  liquid  con- 
stantly moving. — B.  N. 

Incandescent    electnc    lamp    filaments ;      Manufacture     of 

cement   joints   for .     A.    Just,    F.    Hanaman,    H. 

Landesberger,  and  I.  Salzmann  and  Ver.   Electricitats 
A.-G.     Eng.  Pat.  9349,  April  20,  1906.     II.,  page  601. 

Furnaces  ;  Lining  for  electric  and  other ,  and  metJiod 

of  preparing  the  same.     H.  L.  Hartenstein,  Constantine, 
Mich.,  U.S.A.     Eng.  Pat.  10,161,  May  1,  1906.. ».  i.. 

See  U.S.  Pat.  819,223  of  1906  ;  this  J.,  1906,  544.— T.  F.  B. 

Furnaces ;    Electric  transformer ,     O.    Frick,   Salts- 

jobaden,    Sweden.     Eng.    Pat.    22,519,   Oct.    11,    1906. 
Under  Int.  Conv.,  Dec.  18,  1905. 

See  Fr.  Pat.  369,267  of  1906  ;  this  J.,  1907,  157.— T.  F.  B. 


ing  content  of  silicon.  The  substance  formed  probably 
approximates  to  the  compound,  C2Si2N,  if  sufficient 
silicon  be  present. — A.  G.  L. 

United  States  Patent. 

Electric  furnace.  H.  X.  Potter,  Xew  Rochelle,  X.Y., 
Assignor  to  G.  Westinghouse,  Pittsburg,  Pa.  U.S.  Pat. 
851,961,  April  30,  1907. 
The  furnace  consists  of  a  resistance  material  in  two  parts, 
which  can  be  brought  together  or  separated.  An  electric 
current  is  caused  to  flow  through  the  resistance  material, 
thereby  heating  it,  and  across  the  gap,  creating  an  arc, 
which  serves  as  an  auxiliary  source  of  heat.  A  current 
of  gas  may  be  caused  to  flow  across  the  gap  at  the  same 
time,  and  the  resistance  material  may  be  made  in  tubular 
form. — A.  G.  L. 


French  Patent. 


Furnaces  ;    Pyro-elcctric 

373,162,  Xov. 


Fr.   Pat. 


F.   E.   Roach. 
30,  1906. 

See  U.S.  Pat.  838,647  of  1906  ;  this  J.,  1907,  208.— T.  F.  B, 

{B. )— ELECTRO-MET  ALLURGY. 
Copper  and    mercury  ,;      Anodic    solution    of 


Shukow. 
253-1257. 


J.    Russ.      Phvs.-Chem.,    Ges., 
Chem.  Zentr.,  1907,  1,  1243. 


1907, 


J. 
38, 


In  the  anodic  solution  of  metals  having  a  variable  valency, 
the  metallic  ions  formed  belong  to  that  form  of  the  metal 
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which  exhibits  the  greatest  tendency  to  the  formation  of 
complex  compounds  with  the  electrolyte.  Complex 
ions  are  formetl  more  readily  by  cuprous  ions  in  the  case 
of  copjicr  and  by  mercuric  ions  in  the  case  of  mercury ; 
consequently,  in  aqueous  solutions  of  sodium  chloride 
•nd  hydrochloric  acid,  copper  dissolves  from  an  anode 
chietly'  as  cuprous  ions,  whilst  mercury  in  solutions  of 
potassium  ioilide.  chloride,  bromide,  and  thiocyanate 
dissolves  mainly  as  mercuric  ions.  Small  current  densities 
and  vigorous  agitation  favour  the  format  ion  of  cuprous  and 
mercuric  ions,  whilst  high  current  densities  and  cessation 
of  agitation  lead  to  formation  of  cupric  and  mercurous 
ions;  if  the  anode  metal  is  not  capable  of  forming  complex 
compounds  with  the  electrolyte,  the  current  density 
and  agitation  are  without  influence.  For  example,  in 
solutions  of  potassium  nitrate  and  sodium  sulphate,  copper 
invariably  forms  only  cupric  ions.  With  mercury  in 
potAssium.  nitrate  solutions,  it  was  observed  that  the 
two  kinds  of  ions  go  into  solution  in  the  ratio  of  their 
equilibrium  concentrations,  i.e.,  mercurous :  mercuric 
ions  ::  120:  1.— A.  S. 

ExGUSH  Patents. 

Steel :    Process  for  the  production  of  ,  and  an  electric 

furnace  for  carri/ing  out  the  said  process.  G.  Gin,  Paris. 
Eng.  Pat.  10,396,  Mav  3,  1906.  Under  Int.  Conv., 
May  3,  1905. 

See  Fr.  Pat.  362,734  of  1906  ;  this  J.,  1906, 767.— T.  F.  B. 

Copper :    Eledrodeposition  of  .     S.  0.  Cowper-Coles, 

London.  Eng.  Pat.  13,  972,  June  18,  1906. 
The  copper  is  deposited  electrically,  on  a  cathode 
revolving  at  a  peripheral  speed  of  from  1500  to  2000  ft.  per 
minute,  using  a  current  density  of  200  amperes  per  sq.  ft. 
of  cathode  surface,  and  an  electrolyte  containing  12-5  per 
cent,  of  copper  sulphate  and  13  per  cent,  of  sulphuric 
•cid,  at  a  temperature  of  40^  C.  The  deposited  copper 
b  claimed  to  have  the  tensile  strength  of  hard  rolled 
copper  and  to  be  free  from  porosity. — A.  G.  L. 

Furnace* !    Electric  smelling  .     E.   A.   A.   Gronwall, 

A.  K.  Lindblad,  and  0.  Stalhane,  Ludvika,  Sweden. 
Enu.  Pat.  1658,  Jan.  22.  1907.  Under  Int.  Conv., 
Jan.  26,  1906. 


Thb  channel  or  groove,  in  which  the  material  is  to  be 
treated,  and  which  forms  the  secondary  of  the  transformer, 
is  made  in  the  form  of  a  nearly-closed  circuit,  1,  with 
projecting  ywrtionx,  5,  arranged  near  to  ea<h  other  and 
connected  at  the  outer  end,  14.  The  latter  portion  may 
extend  into,  and  pa-ts  through,  the  hearth  or  smelting 
zone  of  a  blaat  or  similar  furnace. — B.  N. 

UsiTED  States  P.\texts. 

Fluiditj/  of  miAtr.n  or  /ifmi-mollen   maleri'dH  ;    MflhrA  of 

rnnintniniitg  or  inrrr.aj<inij hy  means    of   electricity. 

F.  Wynne  I>jndon.  U.S.  Pat.  S4S,422,  March  2(>,  1907. 
The  fluidity  of  a  molten  or  Hemi-molt<^-n  stream  of  silicate 
rrr  '.-v-r  'r,n.tcrial  is  infrrawd  by  passing  a  current  of 
I  '  ngthwi.'y!    through    the   whole    or  a  fKirtion, 

>■■  11  of  material,  whilst  the  latter  is  falling  through 

a   gruw.-ourt   medium. — A.  G.  L. 

EUdroploiing  tolutinn.  R.  H.  Slamhall,  Afwignor  to 
A.  H.  Kelley,  ^ottdale.  Pa.  U.S.  Pat.  850,944, 
Ajinl  -23.  lWi7. 

The  tolDtion  contain.%  nubstantially  equal  quantiticH  of 
a  dotible  cyanide  of  a  metal  of  the  nickel  group,  and  a 


double  cyanide  of  silver,  the  quantity  of  each  of  these- 
metals  (nickel  and  silver)  present  being  greater  than  that- 
of  any  metal  other  than  nickel  or  silver. — B.  N. 

Ferro    alloys ;     Process    of    producing    low-carbon . 

E.   F.   Price,  Niagara  Falls,  N.Y.     U.S.  Pat.  852,347,. 
April  30,  1907. 

A  CHARGE  containing  silica,  carbon,  and  an  iron  compound,, 
the  two  first  being  present  in  relatively  large  amount,  is 
electrically  smelted  so  as  to  produce  a  ferrosilicou  high  in 
silicon  and  low  in  carbon.  This  ferrosilicon  is  then 
removed  from  the  smelting  zone,  and  brought  into  contact 
with  the  oxide  of  a  metal  reducible  by  silicon,  and  which 
alloys  with  iron.  A  basic  slag  to  flux  the  resulting  silica, 
and  means  for  supplying  heat  electrically,  are  also  provided.. 

—A.  G.  L. 


XIL— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

[Continued  from  page  537.) 

Oil-seeds  of  India  ;   Composition  of .     J.  W.  Leather. 

Memoirs  Depart,  of  Agricul.  in  India,  1907,  1,  13 — 38. 

Details  are  given  of  the  chemical  composition  of  the 
principal  oil-seeds  of  India,  the  analyses  being  made  by 
the  usual  methods,  except  in  the  determination  of  the  oil, 
in  which,  after  the  bulk  had  been  extracted  with  ether,  the 
residue  was  dried  in  the  air,  crushed  again,  and  once  more 
extracted.  It  was  found  that  the  oil  obtained  in 
this  second  extraction  varied  from  0-02  to  0-15  grm. 
on  about  3  grms.  of  material,  and  it  was  calculated 
that  had  it  been  omitted  the  loss  of  oil  would 
frequently  have  amounted  to  3-33  i^er  cent.  The 
following  amounts  of  oil  were  obtained : — Arachis 
seed  (kernels),  Mauritius  variety,  44  to  49  per  cent.  ; 
indigenous,  40  to  44  per  cent.  ;  Bassia  latifolia  (kernels), 
36-01  to  49-04  per  cent.  ;  Brassica,  yellow  sarson,  44  to 
49  per  cent.  ;  "  Sarshaf  "  and  "  Toria,"  37  to  45  per 
cent.  ;  "  Rai  "  and  "  Desii-ai,"  27  to  37  per  cent.  ;  Brassica 
juncea,  32-51  to  40-84  per  cent.  ;  B.  napus,  38-21  to  40-18 
per  cent.  ;  B.  campestris,  39-73  to  43-92  per  cent.  ; 
Carthamus  tinctorius  (safflower  seed),  22-47  to  33-55  per 
cent.  ;  Eruca  saliva,  25-40  to  36-71  per  cent.  ;  cotton 
seed,  17-41  to  19-89  per  cent.  ;  iiiger  seed,  36-17  to  42-0  per 
cent.  ;  linseed,  35-60  to  43-80  per  cent.  ;  poppy  seed, 
44-82  to  48-66  per  cent.  ;  castor  beans  (kernels),  55-24  to 
71*95  per  cent.  ;   sesame  seed,  45-15  to  57-79  per  cent. 

Effect  of  transferring  oil-seeds  to  another  province. — 
Experiments  were  made  upon  oil-seeds  shown  to  be  richer 
in  oil  than  those  grown  in  another  province.  It  was  found 
that  as  a  rule  when  the  richer  seeds  from  the  one  province 
were  grown  in  the  other  province  there  was  a  decrease 
in  the  amount  of  oil  yielded  by  the  new  crop.  Thus 
linseed  from  different  parts  of  India  was  grown  at 
Ly  all  pur  in  the  Punjab,  and  the  seed  obtained  in  two 
successive  years  examined  with  the  following  results  : — 


Oil  in 

Oil  in 

Oil  in 

Seed. 

original 
seed. 

crop  of 
1905. 

crop  of 
1906. 

Linseed — 

White  from  Cawnpore 

,,         ,,       Kliaiidwa   ... 

per  cent. 

44-62 
44-96 

per  cent. 

41-23 
44-18 

per  cent. 

39-90 
42-93 

Brown  from  Partabgarh    . 
„          „      bholapur 

4:M7 
41-13 

40-98 
40-42 

.38-31 
38-82 

— C.  A.  M. 


Unsaponifiahh     matter     of .    J. 

Z.    Untersuch,   Nahr.   Genussm.,    1907, 


Chrysalis     oil ,; 

I^ewkowitsch 

13,  .552. 
On  boiling  the  unsaponifiablo  matter  in  the  oil  extracted 
from  chrysalides  (this  J.,  1907,  24)  with  acetic  anhydride, 
the  author  found  that  84-67  ])er  cent.  (2-21  i)er  cent, 
calculated  on  the  oil)  dissolved,  whilst  15-33  per  cent. 
(0-40  per  cent,  calculated  on  the  oil)  remained  undissolved. 
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The  insoluble  portion  was  not  acted  upon  even  by  sodium 
ethylate,  and  was  found  to  be  a  hydrocarbon  melting 
between  54°  and  62°  C.  The  soluble  substance  was 
recrvstallised  bv  Bomer's  method  and  identified  as 
cholesterol  (m.  pt.  114°  C.).— C.  A.  M. 

Oil  from  inoij  kernels  [Poga  oleosa]  ;    Analysis  of . 

E.  S.  Edie.     Quart.  J.  Inst.  Comm.  Research  in  Tropics 
(Liverpool  Univ.),  1907,  2,  43—44. 

The  finely  minced  kernels  were  extracted  with  boiling 
ether,  the  extract  was  evaporated  and  dried  on  a  water- 
bath  till  of  constant  weight.  The  yield  of  oil  was  57-4  per 
cent.  The  oil,  which  was  markedly  acid  in  reaction, 
deposited  about  25  per  cent,  of  a  white  solid  on  standing. 
The  iodine  value  of  the  liquid  portion  was  95-8,  and  that 
of  the  solid  portion  78-2.  The  two  portions  gave  the  same 
saponification  value,  namely,  188.  The  oU  as  a  whole 
gave  results  somewhat  different  from  those  obtained  with 
a  specimen  examined  at  the  Imperial  Institute. — P.F.C. 

Fuller's  earth  and  its  application  to  the  bleaching  of  oils. 
C.  L.  Parsons.  J.  Amer.  Chem.  Soc,  1907,  29,  598—605. 
The  author  gives  an  account  of  the  occurrence,  mining, 
preparation,  and  properties  of  American  fuller's  earth. 
For  bleaching  petroleum,  Florida  fuller's  earth  is  much 
superior  to  English  earth,  but  for  bleaching  edible  fatty 
oils,  the  reverse  is  the  case.  The  author,  however, 
considers  that  the  inferiority  of  the  American  product  in 
this  respect  is  not  inherent  in  the  earth  itself,  and  expresses 
the  opinion  that  imports  of  English  fuller's  earth  into 
America  will  show  a  great  falling  oft"  before  many  years 
are  past. — A.  S. 

Saponification ;  Theory  of [•^-^-^-j-     ^f-  J-  Stritar  and 

R.  Fanto.     Monatsh.  f.  Chem.,  1907,  28,  383—396. 

Further  experimental  work  is  described  with  reference 
to  the  authors'  conclusion  that  when  alcoholic  alkali 
h3'druxide  acts  upon  glycerides,  direct  saponification  of  these 
glycerides  takes  place  to  a  considerable  extent,  in  addition 
to  formation  of  esters  and  saponification  of  those  esters, 
whereas  Kremann  considers  that  a  direct  saponification 
of  glycerides  is  out  of  the  question.  It  is  pointed  out 
that  ester  formation  is  practically  instantaneous  when 
a  large  amount  of  alkali  is  used,  but  that  the  reactions 
proceed  more  slowly  when  smaller  quantities  are  employed. 
In  the  case  of  triacetin,  this  point  is  reached  when  the 
amoimt  of  unused  alkali  has  fallen  to  about  3  per  cent, 
of  the  total  quantity  required  for  complete  saponification 
but  with  rape  oil  the  reactions  become  slow  when  the 
16  per  cent,  of  alkali  hydroxyl  originally  used  has  fallen 
to  about  7  per  cent.  Thus,  in  a  typical  experiment  in 
which  10  grms.  of  rape  oil  were  treated  with  5  c.c.  of 
A'/l  alcoholic  potassium  hydroxide  solution  (  =  16  per 
cent,  of  hydroxyl),  the  lic^uid  became  clear  in  \h  minutes. 
After  2  minutes,  the  amount  of  unused  hyriroxj'l  was 
6-8  i^r  cent.,  and  the  amoimt  of  glycerol  liberated  was 
48-1  per  cent,  of  the  total  amount  present.  After 
3  minutes,  the  unused  hydroxjl  was  6-5  and  the  fiee 
glycerol  60-2 ;  after  10  minutes,  hydroxyl  4-0  and 
glycerol  85-7;  and  after  1  hour,  hyckoxyl  l-l  and 
glycerol  95-7  per  cent.  Since,  according  to  Kremann 
(this  J.,  1906,  856),  the  velocity  of  the  saponification  of 
esters  of  divalent  acohols  is  more  than  twice,  and  that 
of  the  esters  of  trivalent  alcohols  more  than  tliree  times 
that  of  the  esters  of  monovalent  alcohols,  it  .seems  a 
reasonable  inference  that  saponification  of  glycerides 
without  an  intermediate  formation  of  esters  takes  place 
to  a  considerable  extent  (in  a  homogeneous  system) 
when  the  ratio  of  the  concentration  of  the  glycerides  to 
the  concentration  of  the  esters  does  not  fall  below  a  certain 
value  during  a  corresponding  period  of  the  reaction. 
Moreover,  in  the  authors'  opinion,  the  acceleration  in 
the  saponification  of  a  triacin  (triglyceride)  by  passing 
through  the  intermediate  stage  of  another  ester  is  to  be 
attributed  solely  to  the  latter  reaction  rendering  possible 
the  formation  of  a  homogeneous  sj-stem.  From  the 
moment  when  the  liquid  becomes  clear,  the  intermediate 
formation  of  esters  will  not  accelerate  the  saponification, 
and  the  alkali  must  then  be  distributed  between  the  ester 
and  the  glyceride  fairly  in  accordance  with  the  velocity 
of  the  respective   reactions.     The   concentration   of   the 


ester  and  glyceride  still  present  at  definite  periods  of  the 
process  miglat  be  deduced  from  the  results  of  the  experi- 
ment given  above,  if  both  reactions  (formation  of  ester 
and  saponification  of  glyceride)  proceeded  practically 
directly.  Apart  from  the  formation  of  esters,  however, 
which,  as  Lewkowitsch  (Chem.  Technol.  Oils,  Fats,  and 
Waxes,  p.  54)  concludes,  proceeds  by  stages,  it  is  also 
a  priori  probable  that  the  saponification  of  the  gUxeride 
also  proceeds  by  stages  in  a  homogeneous  system  ;  though 
in  a  non-homogeneous  system  one  of  the  authors  has 
found  (this  J.,  1904,  988)  that  saponification  takes  placfr 
directly,  and  his  conclusion  is  confirmed  by  Marcusson 
(this  J.,  1906,  1106).  In  order  to  obtain  further  experi- 
mental evidence  as  to  the  formation  of  intermediate 
products  in  saponification  with  alcoholic  alkali,  the  authors 
employed  the  following  method :  The  action  of  the 
potassium  hydroxide  was  checked  at  the  desired  point 
by  the  addition  of  a  knowm  quantity  of  acetic  acid,  the 
excess  of  which  was  titrated,  so  as  to  obtain  the  amount 
of  hydroxyl  ion  consumed.  When  now  the  soap  in  the 
reaction-products  was  decomposed  with  acetic  acid,  the 
bulk  of  the  alcohol  evaporated,  the  fatty  layer  separated 
(by  means  of  petroleum  spirit)  and  washed  free  from 
glycerol,  salts,  &c.,  and  the  amounts  of  alcohol  and 
glycerol  determined  in  the  carefully  dried  residues,  it 
was  argued  that  in  the  case  of  both  reactions  proceeding 
direct!}',  the  sum  of  the  hydroxyl  ion  consumed,  S,  plus 
the  hydroxyl  equivalents  of  thr-  alcohol  left  in  the  residue. 
a.  and  of  the  glycerol,  g,  should  have  equalled  the  ester 
value,  e,  of  the  original  oil  (ester  value  being  defined  as 
the  amount  of  hydroxyl  in  mgrms.  required  for  complete 
saponification  of  the  glyceride  in  1  grm.  of  the  fat).  On 
the  other  hand,  in  the  case  of  the  formation  of  inter- 
mediate products,  the  sum  of  S  +  a  +  g  would  have  been 
gi-eater  than  e.  In  two  typical  experiments  on  these 
lines,  the  sum  exceeded  e  by  8-2  and  8-9  respectively, 
showing  that  in  at  least  one  of  the  reactions  intermediate 
products  had  been  formed.  The  amounts  of  glycerol 
in  the  glycerides  in  the  residue  were  14-3  and  13-3  per  cent, 
respectively,  wliich  pointed  to  the  presence  of  .v  diglyceride 
(13-4  per  cent,  of  glycerol).  If  onlj-  the  saponification 
of  the  glyceride  proceeds  by  stages  (assuming  that  it 
invariably  does  so  in  a  homogeneous  system),  the  excess 
over  the  ester  value  cannot  exceed  a  certain  amount, 
depending  upon  the  quantity  of  hydroxj'l  consumed. 
This  limit  is  fixed  by  the  most  favourable  ca-^e — that  in 
which  all  the  hydroxyl  has  been  used  in  the  formation 
of  intermediate  products  from  the  triacin  (triglyceride) 
without  separation  of  glycerol,  corresjionding  to  the  first 
two  stages  of  the  saponification  process.  The  excess 
would  then  be  equal  to  S,  and,  in  general,  the  sum  of 
g  +  a  would  be  equal  to  e.  But,  in  the  authors'  two 
experiments,  the  sum  of  g  +  a  was  greater  than  e  by 
5'1  and  3-9  units  respectivel}',  and.  hence,  the  esterification 
must  have  proceeded  by  stages.  (See  also  this  J., 
1898.  1107;  1899,  1081;  1904.  905;  1907,  24.  263). 
— C.  A.  M. 

Fats  ;      A     reagent     in     the     chemistry    of C^^-]- 

E.  Twitchell.     J.  Amer.  Chem.  Soc,  1907,  29,  566—571. 

Ix  a  former  communication  (this  J.,  1906,  324)  the  author 
showed  that  stearosulphonic  acids  (this  J.,  1900,  254) 
had  a  catalytic  action  in  hydroly.sing  the  glycerides 
of  higher  fatty  acids,  and  he  now  shows  that  the  same 
agents  can  accelerate  the  esterification  of  higher  fatty 
acids  with  alcohols  when  either  of  the  resjjective  con- 
stituents is  in  excess,  and  there  is  a  deficiency  of  water. 
The  reaction  is  most  complete  in  the  case  of  fatty  acids 
and  alcohols  not  volatile  at  100°  C,  since  the  water  formed 
can  be  removed  by  evaporation.  In  preparing  a  solution 
of  pure  naphthalenestearosulphonic  acid  for  use  as  the 
reagent,  the  crude  compoimd  is  dissolved  in  about  five 
times  its  volume  of  ether,  and  the  solution  washed  several 
times  in  a  separating  funnel  with  dilute  hydrochloric  acid, 
and  then  shaken  with  half  its  volume  of  water.  This 
aqueous  extract  is  washed  several  times  with  small 
quantities  of  ether,  then  heated  to  expel  the  last  traces 
of  ether,  and  finally  diluted  so  as  to  contain  about 
10  per  cent,  of  naphthalenestearosulphonic  acid. 

Qitaiititatire   esterification  of  glycerol. — In   the  author's 
experiments  with  glycerin  (containing,  according  to  the 
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bichrouiate  method.  0.^-36  }>er  cent,  of  glycerol)  5  c.c. 
-of  i»  1  ivr  cent,  solutii-ii  were  hcatoil  for  4i  hours  in  a  tinsk, 
oil  the  water-bath  with  1  srin.  of  coinincroial  "  stearic  " 
acid  and  '2  c.c.  of  the  najththalenestearosulj^honic  acid 
solution.  The  liquid  was  then  heated  with  50  c.c.  of 
neutral  alcohol  and  titrated  with  standard  sodium 
hydroxide  solution  (with  phenolphtlialcin  as  indicator) 
the  residt  givins;  the  amount  of  alkali  consumed  bj^  the 
nncombined  fatty  acid.  A  blank  exi>eriment  was  also 
made  with  1  grm.  of  the  "stearic"  acid  and  "2  c.c.  of  the 
reagent  (but  no  glycerol),  and  the  ditTerence  between  the 
two  results  repre.s*'nted  tlie  glycerol  that  had  combined 
with  the  fatty  acid.  The  ^x-rcentage  of  glycerol  in  the 
sample  was  thus  found  to  be  i)509  per  cent.  Similarly, 
a  sjkm()Ie  of  dynamite  glycerin  gave  i)T-30  ]ier  cent,  of 
glycerol  by  the  biihromate  inetliod,  and  '.Uliy  per  cent. 
by  the  new  method.  When  tlie  mixture  was  heated  in 
a  basin  instead  of  a  tlask,  the  results  were  1  or  2  i>er  cent. 
lower,  this  bting  attributed  to  evaporation  of  glycerol  in 
the  former  case. 

Quanlitatin  tsterifieation  of  other  alcohols. — On  heating 
0-5  grm.  of  the  alcohols  from  Chinese  wax  (mainly  cerj'l 
alcohol)  with  1  grm.  of  "  stearic  "'  acid  and  2  c.c.  of 
the  reagent,  and  making  a  blank  determination  as  above 
described,  the  liitTerence  between  the  two  titrations 
represented  the  amount  of  hydroxyl  in  the  alcohol  replaced 
by  fatty  acid.  This  expressed  in  mgrms.  of  potassium 
hydroxide  for  1  grm.  of  the  substance  under  examination 
is  termed  the  hydroxyl  value  (in  this  case  =148-8).  This 
value  differs  from  the  acetyl  value  in  being  calculated 
on  the  original  substance,  and  not  on  the  weight  of  that 
substance  after  the  addition  of  the  acetyl  radical. 

EsUrification  of  hydroxy  fully  acids  or  their  glyccrides. — 
When  (l-iGS  grm.  of  castor  oil,  1  grm.  of  "  stearic  "  acid, 
and  2  c.c.  of  the  reagent  were  heated  together,  the 
differences  between  the  blank  determination  and  the 
actual  titration  represented  the  alcoholic  hydroxyl 
replaced  by  the  fatty  acid,  and,  an  allowance  being  made 
for  the  alkali  neutralised  by  the  free  acid  in  the  oil,  the 
hydroxyl  value  was  found  to  be  153-2.  In  the  case  of 
the  free  fatty  acids  from  the  same  castor  oil,  the  hydroxyl 
value  was  found  to  be  158-8.  whilst  in  a  second  experi- 
ment in  which  no  "stearic"  acid  was  employed,  there  was 
almost  a  suflficient  excess  of  acidity  in  the  castor  oil 
fatty  acids  themselves,  the  hydroxyl  value  obtained 
being  154-6.  It  is  pointed  out  that  these  hydroxyl  values 
are  somewhat  lower  than  those  calculated  from  the 
n.sually  accepted  acetyl  values  of  castor  oil  and  castor  oil 
fattv  acid.s. 

llydroxyl  values  of  various  fats  and  fatty  acids. — The 
following  results  were  obtained,  only  a  small  excess 
of  "  stearic "  acid  being  used  with  the  fats,  and  no 
"  stearic  "  acid  at  all  in  the  case  of  the  fatty  acids : — 
Lard,  1-8  ;  lard  fatty  acids.  8-3  ;  tallow,  2-3  ;  olive  oil, 
•6-4  and  5-0 ;  cottonseed  oil,  5-0  and  7-8  ;  cottonseed  oil 
fatty  acids,  8-2 ;  castor  oil.  149-(J ;  and  castor  oil 
fatty  acidx.  161-4.  The  results  were  practically  the  same 
when  the  heating  wa.s  done  in  a  current  of  dry  hydrogen, 
•hewing  that  no  hydroxyl  compounds  were  formed  in  the 
pror^e'.*.  Mono-  and  diglycerides  heated  in  this  way 
with  an  eAccM  of  fatty  acid.' yielded  triglycerides. 

Qunntitntivt  eMerifiriition  'of  fatty  acids.— Tuiiy  acids 
beatf^d  with  glycerol  and  the  reagent  were  esterified  to 
the  extent  of  about  99  per  cent.  Allowance  was  made 
for  the  enterification  of  the  carboxyl  radical  of  the  naphtha- 
Iene«tearo«ul|,honic  acid,  and  for  the  free  acidity  of  the 
•■ulphonic  radical.  thiH  aridity  being  determmed  by 
titratif.n  with  standard  alkali,  with  methvl  orange  as 
indiratfn-. — C  A.  M. 

JJargarint  ;  Proportion  of  waUr  in .     P.  Buttenberg 

XVIUA.,  page  631. 
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Sfparaiing  liquids  of  different  specific  gravities  ;  Apjnratua 

for ,     [Orrase  extractor].     .J.    H.    Cayford,    Buenos 

Ayrn,  Argentina.  U.S.  Pat.  8WJ4I0,  April  16,  1907. 
Thi  apparatuH  ompriwH  a  combined  digf-.^ter  and  grease 
extractr/r.  and  r onuiHts  of  a  cylindrical  vesw^l  into  which 
tlie  liquid  im  introduced  through  a  valvc-d  inlet  on  the  side 
of  the  vewel  near  the  top ;  a  rutatable  stirrer  in  the  lower 


part  of  the  ves.sel  with  amis  mounted  so  as  to  rotate 
between  blades  projecting  inwards  from  the  walls  of  the 
vessel  ;  a  rotatable  threaded  shaft  extending  through 
the  top  to  a  point  near  the  stirring  mechanism  ;  a  non- 
rotatable  inverted  funnel  threaded  on  the  sliaft  and 
adapted  to  travel  from  the  end  of  the  shaft  to  a  point 
above  the  inlet ;  means  connected  to  this  funnel  for 
tapping  oflf  the  grease  ;  and  means  for  creating  in  the 
vessel  a  greater  pressure  than  in  the  discharge  conduit. 

—A.  G.  L. 

Fi^h   oils;     Process   of   dimiiiating   the   odours   of . 

A.  de  Hemptinne,  Ghent,  Belgium.     U.S.  Pat.  852,662, 
May  7.  1907. 

See  Eng.  Pat.  12,525  of  1905  ;   this  J.,  1906,  80.— T.  F  B. 
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(-4.)— PIGMENTS,  PAINTS. 

"  Grisol "  :     a   pigment   free   from   lead  ;     Report   of   the 

Comite  des  Arts  chimiques  on .     A.  Livache.      Bull. 

Soc.  d'Encour.,  1907,  109,  369—372. 

"  Geisol  "  consists  essentially  of  aluminium  silicate  and 
zinc  oxide,  tinted  by  carbon  black,  and  with  manganese 
resinate  as  a  drier.  It  is  absolutely  free  from  lead.  As  a 
substitute  for  red-lead  in  the  protection  of  iron  ag;,inst 
rusting,  experiments  extending  over  10  months,  up  to  the 
date  of  the  report,  have  shown  it  to  be  completely  satis- 
factory. Weight  for  weight  it  covers  more  than  twice 
as  great  a  surface  as  red-lead,  and  at  a  cost,  per  unit  of 
surface,  which  is  less  than  half  that  of  red-lead. — M.  J.  S. 

Zinc-lead   pigment ;    Composition   and   anali/sis   of . 

E.  W.  Buskett.     Eng.  and  Mining  J.,  1907,  83,  760. 

The  author  states  that  zinc-lead  pigment  is  not,  as  is 
usually  accepted,  a  mixture  of  lead  sulphate  and  zinc 
oxide,  but  a  mixture  of  lead  oxide  and  basic  sulphate, 
zinc  oxide  and  .sulphate,  and  a  compound  of  zinc  oxide 
and  lead  oxide,  probably  zinc  plumbate.  "  Sulphur 
dioxide  is  present  in  the  pigment  as  a  gas,"  and  probably 
also  in  the  form  of  sulphites  of  zinc  and  lead.  The 
objectionable  constituents  are  zinc  sulphate  and  sulphur 
dioxide.  The  following  methods  have  been  foxmd  useful 
in  piactice  for  the  analysis  of  the  pigment.  Total  zinc 
is  determined  by  titration  with  ferrocyanide  in  a  hydro- 
chloric acid  solution.  Zinc  sulphate. — Ten  grms.  are 
extracted  with  200  c.c.  of  water  by  boiling  for  5  minutes, 
and  after  filtering,  10  c.c.  of  a  standard  solution  of  zinc 
and  15  c.c.  of  hydrochloric  acid  are  added,  and  the  whole 
titrated  with  ferrocyanide,  the  quantity  of  zinc  added 
being  subtracted  from  the  result.  Lead  sulphate  and 
oxide. — One  grm.  of  substance  is  boiled  for  5  minutes 
with  50  c.c.  of  a  30  yier  cent,  solution  of  acetic  acid,  and 
filtered.  The  contents  of  the  filter-paper,  after  draining, 
but  without  washing,  are  transferred  to  a  beaker,  and 
treated  with  25  c.c.  of  ammonium  acetate  solution,  heated 
to  boiling,  and  titrated  with  ammonium  molybdate. 
The  filtrate  from  the  original  acetic  acid  solution  is  now 
added,  and  more  ammonium  molybdate  solution  run  in. 
The  first  titration  gives  the  lead  sulphate,  and  the  second 
the  lead  oxide.  Sulphur  dioxide. — One  grm.  of  the 
pigment  is  treated  with  100  c.c.  of  hot  water  and  5  c.c. 
of  hydrochloric  acid,  and  titrated  with  iodine  solution 
and  starch.  Moisture  is  determined  by  drying  10  grms. 
at  about  110°  C.  for  one  hour.  The  comj)osition  of  a 
samjile  of  zinc-lead  pigment  is  given  as  follows  : — Zinc 
oxide,  60-75 ;  zinc  sulphate,  0-61  ;  load  oxide,  3-87 ; 
lead  sulphate,  34-25  ;  sulphur  dioxide,  0-064  ;  and  water, 
0-45  jKir  cent. — A.  S. 

United  States  Patents. 

Zinc  and  lead  ores  ;  Process  of  treating .     J.  Thelljcrg, 

New  York,  N.Y.     U.S.  Pat.  851,187,  April  23.  1907. 
Ores  containing  sulphides  of  zinc  and  lead  aie  charged 
on  to  the  bed  of  a  furnace,  and  a  superheated  mixture  of 
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steam  and  air  is  forced  from  below  through  the  bed  of 
the  furnace  and  the  charge  of  ore.  The  sulphur,  zinc,  and 
lead  are  oxidised,  and  the  volatilised  oxide  of  zinc  and 
sulphates  of  lead  and  zinc  pass  out  with  the  furnace  gases 
and  are  condensed  for  use  as  pigments,  the  sulphur  dioxide 
being  utilised  for  the  manufactuie  of  sulphuric  acid. 
Claim  is  also  made  for  the  use  of  quicklime  as  pait  of  the 
charge  in  the  furnace. — 0.  F.  H. 

Lead    oxide  ;     Process    of    making .     C.    A.     Hall, 

Philadelphia,  Pa.     U.S.  Pat.  852,325,  April  30.  1907. 

Lead  oxide  is  prepared  by  causing  comminuted  lead 
moistened  with  water  to  pass  in  the  form  of  a  shower 
through  a  changing  body  of  hot  air  under  pressure,  in 
order  to  induce  oxidation,  and  then  plunging  the  particles 
into  water  in  order  to  detach  the  oxide,  these  operations 
being  repeated  until  the  whole  of  the  lead  is  converted 
into  oxide. — A.  S. 

(5.)— RESINS,  VARNISHES. 

Pine  and  its  products  ';    Industrial  and  scientific  aspects 
of  the .     C.  H.  Hertz.     Chem.  Eng.,  1907,  229—236. 

The  author  discusses  the  position  of  the  industry  of  the 
manufacture  of  turpentine,  &c..  from  the  pine.  The  text 
of  the  paper  is  sub-divided  as  follows  : — Effect  of  tur- 
pentine on  timber  ;  crude  turpentine  ;  distillation  ; 
spirits  of  turpentine  ;    rosin. — A.  S. 

Colophony ;     Studies   on   American   .     C.    Schwalbe. 

Wochenbl.  Papierfab.,  1907,  38,  1303—1306. 

Rosix  imdergoes  a  change  on  prolonged  exposure  to  light 
and  air,  as  the  result  of  which  it  becomes  whitish  in  colour 
and  opaque,  and  loses  its  conchoidal  fracture.  This 
"  weathered  "  rosin  is  covered  with  a  brittle  crystalline 
crust,  and  is  useless  for  paper-sizing.  The  change  is 
accompanied  by  an  increase  in  the  portion  of  the  rosin 
insoluble  in  light  petroleum  spirit,  and  by  a  rise  in  the 
melting  point.  The  alteration  proceeds  from  the  outside 
of  the  lump  of  rosin  inwards,  the  centre  remaining  sound. 
Normal  rosin  contains  4 — ^6  per  cent,  of  matter  insoluble 
in  light  petroleum,  whereas  a  badly  weathered  crust  may 
contain  over  70  per  cent.  Rosin  kept  for  six  months  in  a 
finely  powdered  condition,  exposed  to  diffused  daylight, 
contained  60  per  cent,  of  matter  insoluble  in  petroleum, 
whilst  a  portion  of  the  same  lump  preserved  in  the  dark 
contained  only  4-5  jier  cent.  Rosin,  therefore,  should  be 
stored  in  the  form  of  large  lumjis  in  closed  casks.  The 
melting  point  of  normal  rosin,  determined  bv  Kraemer 
and  Samow's  method  (this  J.,  1903,  291),  is  66=— 69^ 
although  some  samples  melt  as  high  as  76^  C. ;  but  the 
melting  point  of  the  residue  insoluble  in  petroleum  is 
107=  C.  The  acid  value  of  the  altered  rosin  does  not  differ 
appreciably  from  that  of  the  normal  rosin,  and  is  no  guide 
as  to  quality.  The  dark  colour  of  some  samples  of  rosin  is 
generally  due  to  prolonged  heating  and  has  nothing  to  do 
with  the  above  alteration,  but  the  solutions  of  the  altered 
rosin,  whether  in  alcohol  or  alkali,  have  a  dark  reddish 
colour,  and  they  degrade  the  colour  of  pulp  if  used  for 
sizing.  In  American  rosin,  lumps  of  a  whitish  colour, 
like  that  of  "  weathered  "  rosin,  sometimes  occur  ;  these, 
however,  are  plastic  and  consist  of  crude  rosin  from  which 
the  turpentine  has  not  been  expelled.  Fahrion  has 
recently  shown  (this  J.,  1907,  264)  that  the  change  which 
takes  place  on  exposure  to  light  is  due  to  auto-oxidation  ; 
since  turpentine  is  particularly  prone  to  this'  kind  of 
oxidation,  with  formation  of  ozone,  these  soft  lumps  of 
crude  rosin  increase  the  danger  of  destruction  of  the 
sizing,  and  this  danger  may  even  extend  to  the  paper 
itself.— J.  F.  B. 

Gum  copal ,;    Note  on  some  chemical  properties  of  Sierra 

Leone .     D.   Spence   and  E.   S.   Edie.     Quart.   J. 

last.    Comm.    Research   in   Tropics   (Liverpool   Univ.), 
1907,  2,  47—48. 

The  melting  point  of  the  specimen,  which  was  of  unknown 
origin,  ranged  from  80= — 105=  C.  The  most  suitable 
solvent  for  this  resin  was  aniline,  which  dissolved  about 
80  per  cent,  of  it.  The  gum  copal  was  acid  to  litmus. 
A  ^tered  solution  of  the  resin  in  aniline  was,  therefore. 


extracted  with  sodium  carbonate  solution,  and  the  extract 
acidified.  A  white  amorphous  precipitate  was  thrown 
do\vn,  which  accounted  for  quite  50  per  cent,  of  the 
original  copal. — P.  F.  C. 

Oleoresin  of  Pinus  halapensis.     A.  Tschirch  and  H.  Schulz. 
Archiv  der  Pharm.,   1907,  245,   156—163. 

The  oleoresin  of  the  Aleppo  pine,  Pinus  halapensis,  is 
employed  in  the  manufacture  of  Greek  "  resin-wine." 
It  is  a  viscous  semifluid  product,  of  the  consistence  of  thick 
honey,  and  much  contaminated  with  accidental  impurity. 
The  mass  contains  light  yellow  lumps  which  show  a 
crystalline  structure  under  the  microscope  :  acid  value, 
direct,  125-9 ;  indirect,  131*75 ;  saponification  value, 
cold,  145-31  ;  hot,  154-14.  The  systematic  examination 
of  the  resin  by  Tschirch's  method  shows  that  it  consists 
of  the  following  constituents.  Five  per  cent,  of  halepo- 
pininic  acid,  C21H32O3,  removable  by  ammonium  car- 
bonate from  the  ether  solution  of  the  resin.  About 
59  per  cent,  of  two  acid  resins,  removable  by  sodium 
carbonate  solution,  consisting  of  halepopinolic  acid, 
C17H26O2,  and  halepopinitolic  acid,  Ci6H2602.  The 
former  is  crystalline  and  is  precipitated  by  lead  acetate  ; 
the  latter  is  amorphous  and  not  thrown  down  by  that 
reagent.  Besides  these  acids  there  are  present  21  to  26  per 
cent,  of  essential  oil,  0-6  per  cent,  of  resene,  with  traces  of 
bitter  principle. — J.  O.  B. 

Turpentine  and  colophony  industry  of  the  United  Provinces, 
India.     Bd.  of  Trade  J.,  May  16,  1907.     [T.R.] 

An  account  of  the  turpentine  and  colophony  industry  of 
the  United  Provinces  is  given  in  the  report  of  the  Forest 
Department  for  the  year  ending  June,  1906.  The  manu- 
facture of  turpentine  and  colophony  is  carried  out  in  the 
Naini  Tal  and  Jaunsar  Divisions.  In  the  former,  99,891 
trees  tapped  yielded  a  total  out-turn  of  266,060  seers  of 
crude  resin,  as  compared  with  170,364  seers  in  1904-5  ; 
while  in  the  latter,  6.000  trees  tapped  gave  a  yield  of  21,384 
seers,  as  against  6,816  seers  in  1904-5.  The  following 
figures  show  the  manufacture  of  turpentine  and  colophony 
during  the  vear  1905-6 : — 


Naini  Tal 
Division. 


Jaunsar 
Division. 


Turpentine 
Colophony 


galls, 
seers 


10,955 
175,120 


709 
17,883 


English  Patent. 

Driers    for    paints,    varnishes,    and    oils ;     Manufacture 

of .     G.  Guittet,  Paris.     Eng.  Pat.  15,838,  Julv  12, 

1906. 

See  Fr.  Pat.  367,989  of  1906  ;  this  J.,  1906, 1226.— T.  F.  B. 

United  States  Patents. 

Turpentine  from  v:ood  ;    Apparatus  for  extracting . 

H.  Rasche,  Alki  Point,  Wash.,  Assignor  to  American 
Wood  Extract  Co.     U.S.  Pat.  850,098,  April  9,  1907. 

The  apparatus  comprises  a  retort  in  which  are  cars  loaded 
with  the  wood  to  be  treated,  a  steam-raising  apparatus, 
and  a  superheater.  By  means  of  a  by-paiss,  ])arr  of  the 
steam  is  led  directly  into  the  retort,  whilst  the  remainder 
is  first  passed  through  the  superheater,  wherein  it  is  heated 
to  a  temperature  of  250=  F.  or  above  (at  atmospheric 
pressure).  The  vapours  evolved  in  the  retort  are  con- 
tinuouslv  withdrawn,  and  delivered  to  a  condenser,  so 
that  the' pressure  in  the  retort  never  becomes  substantially 
greater  than  that  of  the  atmosphere. — A.  S. 

Turpentine   and   other   products  from  wood ;     Method    of 

and    apjxiratus    for    extracting    .     M.    McKenzie, 

Plainfield,  N.J.  U.S.  Pats.  851,687  and  852,236, 
April  30,  1907. 

See  Fr.  Pat.  367,926  of  1906  ;  this  J.,  1906,  1226.— T.  F.  B. 
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Wood:    Process  of  extracting   products   [oil,   turpentine, 

rt*iH]  from .     F.   Pope.   New   York,   Assignor  to 

W.  C.  Clark.  Pittsburg.  Pa.  U.S.  Pat.  852,078.  April  30, 
1907. 
The  claims  relate  to  a  process  for  the  extraction  of  oil, 
tur^K-ntine.  and  resin  from  wooil.  in  uhich  the  latter  is 
treateil  in  a  closed  vessel  through  which  is  circulated  a 
hot  solvent  liquid  uiaintaineil  under  suthcieiit  ]iressure 
to  prevent  any  substantial  escaj^e  of  vapour  from  the 
vessel.  A  suitable  solvent  liquid  consists  of  a  mixture 
of  pine  tar,  "  heavy  residuum  of  wood  extraction."  and 
pine  oil.  The  extracted  protlucts  are  recovered  from 
the  solvent  by  distillation. — A.  S. 

(C.)— INDIA-RUBBER,  &c. 

India-rubber    plants    from    Southern    Madagascar.        J. 

Costantin  and   H.   Poisson.     Compt.  rend.,   1907,   144, 

1053—1057. 
Ix  the  south-west  (Province  of  Tulcar),  the  roots  only 
of  two  plants  are  treated  for  rubber  ;  the  native  names 
of  these  plants  are  Kokomba  and  Kidroa.  Another  plant, 
Kompitee,  is  also  used.  The  first  two  are  species  of 
Ma^carenhasia  (M.  Giayi  and  -1/.  Kidroa,  the  latter  very 
similar  to  the  already  known  M.  pallida),  the  characters 
of  which  are  detailed  in  the  original.  In  the  region  of 
Fort  Dauphin  two  new  sj)ecies  of  iMndolphia  have  been 
discovered  (L.  Mamolai-a  and  L.  Alanavo)  ;  these  are  also 
described  in  full.  Recent  work  has  shown  that 
L.  JJadaga.iicari£nsig  contains  a  latex  difficult  to  coagulate, 
and  furnishing  a  non-elastic  product  ;  the  chief  species 
really  yielding  rubber  are  L.  Mandrianamho,  hispidula, 
Dubardi.  and  Richardiana,  which  are  found  only  towards 
the  north,  around  the  Bay  of  .-Vntongil.  The  southern 
natives  have  devised  a  new  method  of  treatment  of  the 
roots  of  Kokomba  and  Kidroa,  which  resembles  in  principle 
some  recent  patents.  The  roots  are  exposed  to  the  sun 
to  coagulate  the  latex,  and  are  then  decorticated  by 
beating  with  a  block  of  wood.  A  second  exposure  to  sun 
foUowB.  and  the  roots  are  then  boiled  with  water,  and  the 
fibrous  matter  separated  as  far  as  possible.  A  second 
and  a  third  drying  and  boiling  follow,  and  after  the  third, 
the  product  is  sufficiently  free  from  fibre  to  be  made  ujj 
into  the  balls  in  which  it  conies  into  commerce. — J.  T.  D. 

Latex  from  "  Funtumia  daMica  ";     Analysis  [and  coagula- 
tion] of    .     D.    Sjjence.     Quart.    J.    Inst.    Comm. 

Research  in  Tropics  (Liverpool   Univ.),  1907,  2,  45 — 46. 

The  latex  was  treated  with  sodium  hydroxide  solution 
until  the  acid  which  it  contains  as  a  result  of  the  partial 
deconij>o»ition  of  protein  matter,  was  just  neutralised, 
and  the  whole  was  then  boiled  till  coagulation  was 
complete.  The  presence  of  ammonia,  sodium  carbonate, 
or  sodium  hydroxide  retarded  the  rate  of  coagulation, 
whiUt  ammonium  chloride,  calcium  chloinde,  and  barium 
chloride  only  hastened  it  on  heating.  Acids  in  small 
amount  favoured  the  coagulation  on  boiling,  but  excess 
had  a  retarding  efTcct.  and  also  gave  an  inferior  product. 
Alcohol  showed  a  marked  ha-stening  effect,  and  a  mixture 
of  alcohol  and  phenol  (10  :  1)  caiised  almost  instantaneous 
coaffulation.  even  in  the  cold.  The  addition  of  a  solution 
of  ammonium  molybdate  in  dilute  nitric  acid  to  the  latex 
cbani(ed  its  colour  to  a  greenish-brown,  and  a  flocculent 
firerij/itate  of  caoutchouc  separated  and  ro.ne  to  the 
«nrf»ce.  ()n  warming,  the  precipitate  cohered  to  one 
muw.  leaving  the  liquor  almost  transparent.  Basic  lead 
acetate  gave  a  similar  though  less  marked  effect. — P.  F.  C. 

E50LWH  Patent. 

Jiubbcr  ;  Manufacture  of .     M.  VVilderman,   London. 

Eng.  Pat.  Jf2«0,  April  19,  190<i. 
Raw  nibher  is  treated  with  a  solvent  such  as  Ix-nzene 
or  chloroform  either  alrjne  or  mixed  with  ethyl  or  methyl 
alcohol,  callable  (li  di<Mo|ving  all  the  constituents.  The 
exce*ii  of  the  wjlvent  is  ev«f»orated  until  the  minimum 
quantity  required  for  the  purification  of  the  riibU-r  renwiins. 
The  Holvent  and  diiMw^jlved  renin  arc  then  removed  by  heat- 
mg  m  wfit»r  in  a  ^f(»f  iai  vccwl,  kept  at  any  deKin-d  t«'m- 
perature,  the  rubber  collecting  and  floating  on  the  water. 


The  method  may  be  applied  with  advantage  to  rubber 
from  which  -a  part  of  the  inferior  constituents  have  been 
removed  bv  the  process  previously  described  (this  J., 
190C),  895).— S.  R.  T. 

French  Patent. 

Bubber  articles  ;  Process  of  making  and  repairing . 

T.  Gare.     Fr.  Pat.  373,354,  Jan.  5,  1907.     Under  Int. 

Con  v..  May  29,  1906. 
See  Eng.  Pat.  12,454  of  1906  ;  this  J.,  1907,  539.— T.  F.  B. 
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Formaldehyde   as   a   preservative   for   skins.     W.    Eitner. 
Der  Gerber,  1907,  33,  121—123,  137—139. 

The  present  high  price  of  raw  skins  makes  their  proper 
preservation  increasingly  desirable,  whilst  the  not 
infrequent  transmission  of  infection  through  their  agency 
has  made  starilisation  important  from  a  sanitary  point 
of  view.  Sterilisation  of  skins  by  means  of  formaldehyde 
vapour,  as  sometimes  carried  out,  can  only  be  regarded 
as  of  temporary  value,  although  it  assists  the  subsequent 
salting.  In  practice  a  considerable  difference  is  observed 
between  skins  salted  in  a  fresh  and  decomposed  condition. 
The  latter  require  more  salt,  and  often,  although  showing 
no  signs  of  visible  decomposition,  give  trouble  in  the 
later  stages  of  manufacture.  Skins  treated  with  formalde- 
hyde before  drying,  dry  well  and  are  less  subject  to 
damage  by  insects  during  transit  than  those  not  so  treated, 
and  are  also  less  liable  to  transmit  disease.  The  author 
has  experimented  on  calf  skins  with  a  mixture  of  equal 
parts  of  fusel  oil  and  formaldehyde.  A  5  per  cent, 
solution,  although  inhibiting  the  ordinary  putrefying 
organisms,  still  allowed  the  growth  of  depilatory  bacteria, 
and  when  the  skins  were  soaked  in  water  they  were  easily 
dehaired  and  still  fresh.  They  behaved  quite  normally 
in  the  subsequent  processes,  and  produced  good  leather. 
Further  experiments  were  made,  in  which  dry  hide  was 
treated  in  a  closed  chamber,  primarily  on  account  of 
anthrax  infection,  for  24  hours  with  formalin  vapour. 
These  experiments  proved  that  sound,  well-dried  hides 
suffered  no  damage.  A  chamber  of  200  cubic  metres 
capacity  was  used  for  1000  kips,  and  10  kilos,  of  formalde- 
hyde were  evaporated.  If  it  is  impossible  to  make  use 
of  the  formaldeh3'de  in  the  state  of  vapour,  a  10  per  cent, 
solution  may  be  employed.  In  either  case  the  cost  works 
out  at  about  5  heller  per  skin.  Formaldehyde  is  con- 
siderably cheaper  than  sulphur  dioxide,  and  is  more 
effective  as  a  protection  against  insect  ravages.  The 
author  has  conducted  extensive  experiments  to  determine 
the  most  suitable  concentration  of  the  formaldehyde 
solution.  Parallel  experiments  were  made  with  solutions 
containing  from  5  to  20  y)er  cent  of  formaldehyde.  The 
raw  skins  were  treated  with  these  solutions  on  the  flesh 
side,  folded,  and  kept  at  a  temperature  of  14°  to  16'' C. 
The  skins  treated  with  the  5  per  cent,  solution  gave  satis- 
factory results  when  tanned  even  after  an  interval  of 
four  weeks.  Solutions  of  from  10  to  20  per  cent,  strength 
caused  a  certain  amount  of  hardening,  and  consequent 
delay  in  the  subsequent  liming  process.  This  can, 
however,  be  partly  counteracted  by  the  use  of  sodium 
sulphide.  The  prolonged  action  of  formaldehyde  causes, 
however,  inseparable  damage  to  skins  intended  for  the 
manufacture  of  glue,  the  liquors  from  all  the  above 
experiments  showing  very  little  gelatinising  power. 
The  author  concludes,  for  these  reasons,  that  formaldehyde 
alone  is  unsuitable  for  the  preservation  of  skin  for  long 
periods,  although  its  use  is  desirable  in  cases  of  foul  goods, 
and  where  the  loss  of  the  glue  is  already  certain. — S.  R.  T. 

Batttard  logwood  ;    [Tanning  value  of ]  from  Jamaica. 

E.  Drabble  and  .M.  Nierenstein.     Quart.  J.  Inst.  Comm. 
.  Research  in  Tropics  (Liverpool  Univ.),  1907,  2,  38 — 40. 

The  amount  of  tannin  in  the  bastard  logwood  examined 
ranged  fronj  6-34  to  6-69  i>er  cent.     The  extract  was  found 
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to  be  free  from  "  phlobaphenes  "  and  on  that  account 
it  should  be  useful  for  the  manufacture  of  book-binding 
leathers,  where  the  "  phlobaphenes "  are  the  cause  of 
the  so-called  "  rot." — P.  F.  C. 

Sprouted   alumina,    for   the   determination   of   the    relative 
tanning  value  of  vegetable  tanning  materials  ;    Analysis 

with .     H.  Wislicenus  and  W.  Muth.     Collegium, 

1907,  157—163,  169—175.     (See  this  J.,  1905,  294.) 

The  advantages  the  authors  claim  for  sprouted  alumina 
over  hide- powder  for  tanning  analysis  are  that  its  quality 
is  much  less  variable,  and  it  is  not  affected  by  temperature 
or  the  humidity  of  the  atmosphere.  It  contains  no 
soluble  matter,  far  less  is  required  for  each  determination, 
and  after  each  experiment  the  alumina  can  be  recovered 
by  heating  to  a  dull  red  heat,  hence  avoiding  the  waste 
that  is  attached  to  the  use  of  hide- powder.  In  the  analysis 
of  a  tanning  material  the  authors  first  determine  the 
moisture  by  drying  about  2  grms.  in  a  nickel  or  glass 
basin.  In  making  up  the  solution  such  a  quantity  of 
material  as  will  give  0-3  per  cent,  of  tannin  is  taken, 
and  is  made  up  with  boiling  water  in  the  usual  way. 
For  titration,  the  authors  use  "  S.  and  S.  602  extra- 
hart  "  filter  papers,  and  wrap  several  of  these  (3  to  5) 
round  a  perforated  glass  tube  similar  in  shape  to  a  candle. 
These  are  fastened  with  an  elastic  band,  and  the  liquor 
is  sucked  through  by  means  of  a  water  pump.  After 
the  filtration  the  papers  are  thrown  away  and  fresh  ones 
used  for  the  next  determination.  100  c.c.  of  the  original 
liquor  for  "total  solids  "  and  100  c.c.  of  the  filtered  liquor 
for  "  total  solubles  "  are  evaporated,  and  by  deducting 
the  latter  from  the  former,  the  amount  of  "  insolubles  " 
is  obtained.  For  the  estimation  of  "  non-tannins  " 
the  authors  put  about  2"5  grms.  of  sprouted  alumina 
into  a  cylindrical  glass  tube,  and  pack  the  rest  of  the 
tube  tightly  with  cotton  wool.  The  tube  is  fitted  with 
india-rubber  bungs  and  glass  tubes  at  either  end,  and 
is  held  in  a  perpendicular  position  by  a  clamp.  The 
lower  end  is  connected  to  a  reservoir  which  can  be  raised 
or  lowered  by  a  clamp,  while  the  upper  end  is  connected 
by  a  siphon  tube  to  a  flask  standing  on  the  bench.  The 
liquor  is  introduced  into  the  reservoir,  which  is  then  raised 
above  the  height  of  the  alumina  tube.  The  process  is 
now  simply  one  of  siphoning  and  should  take  from  5  to  6 
hours,  and  when  possible  it  is  advisable  to  leave  it  over- 
night. The  cotton-wool,  being  packed  tightly  in  the 
tube,  prevents  the  process  going  too  rapidly.  When 
about  110  c.c.  have  siphoned  over,  the  apparatus  is  discon- 
nected and  100  c.c.  of  the  detannised  liquor  are  evaporated 
to  dryness.  The  residue  gives  the  "  non-tannins,"  and 
this  figure  when  deducted  from  the  "  total  solubles  " 
gives  the  "  tannin  substance." — H.  Br. 

Tanning   materials  ,•    Drying  of   residues   in  the  analysis 

of .     J.   G.   Parker  and   D.   Stewart.      Collegium, 

1907,    140—143. 

The  authors  have  compared  the  use  of  the  American 
combined  evaporator  and  dryer  with  that  of  the  ordinary 
water-bath  and  air-oven  for  the  drying  of  residues  in 
tanning  analysis.  The  two  methods  agree  very  closely. 
In  the  combined  evaporator  and  dryer  the  time  required 
to  obtain  constant  weights  for  non-tannin  residues  is 
1'2  hours,  for  total  solubles  and  tor  total  solids  12 — Ki  hours. 
the  average  internal  temperature  being  97°  C.  After 
evaporation  on  the  water-bath  the  residues  are  dried  for 
two  hours  at  105°  C.  in  the  air- oven,  weighed  and  returned 
to  the  oven  for  half-an-hour  or  until  the  weight  is  constant. 

— H.  Br. 

Tannins ;    A   colour   reaction  of .     A.    Brissemoret. 

XXIII. ,  page  645. 

English  Patexts. 

Hides,   skins,   and   the  like  ;    Machines   for   the  treatment 

of   .     H.    H.    Lake.    London.     From    R.    Barron, 

Peabody,  Mass.,  U.S.A.      Eng.  Pat.  9893,  April  27,  1906. 

Claim  is  made  for  improvements  in  a  machine  particularly 
adapted  for  shaving,  but  which  may  also  be  employed  for 


fleshing  and  "  putting  out  "  the  hides,  and  also  expressing 
tan-liquor  from  them.  The  skin  while  being  fed  into  the 
machine  is  worked  by  a  revolving  cylindrical  tool  in  which 
a  bed  roll  and  pinch  roll  are  arranged  in  such  a  manner 
that  they  cea'^e  their  rotation  when  disengaged  from  each 
other,  and  commence  rotation  just  before  re-engaeement. 
A  special  curved  form  of  feeding  board  or  spreader  is 
employed,  and  an  anniilar  grinding  mechanism  keeps 
the  tool  in  proper  adjustment. — S.  R.  T. 

Tanning,  tawing,  or  curing  hides  or  skins.  W.  P. 
Thompson,  London.  From  A.  E.  Kelk,  Louisville, 
Ky.,  U.S.A.     Eng.  Pat.  24,189,  Oct.  30,  1906. 

The  time  necessary  for  tanning  may  be  shortened  by 
soaking  raw  hides  in  a  solution  of  commercial  nicotine 
(90  per  cent,  purity)  containing  approximately  1  lb.  of 
nicotine  to  100  lb.  of  hide.  The  time  required  by  the 
tanning  liquor  to  penetrate  the  skin  is  reduced  to  from 
a  quarter  to  a  half  of  that  now  necessary.  If  the  action 
of  the  nicotine  be  somewhat  prolonged,  it  acts  as  a 
depilatory  agent. — S.  R.  T. 

Hides  or  skins  ;   Process  of  treating .     W.  M.  Xorris, 

Piinceton,  U.S.A.     Eng.  Pat.  29,661,  Dec.  29,  1906. 

See  U.S.  Pat.  840,794  of  1907  ;  this  J.,  1907,  332.— T.  F.  B. 


XV.— MANURES,    &c. 

{Continued  from  page  540.) 

Leguminosce  ;    The  root  bacteria  of  the .     A.  Rodella. 

J.   Inst.   Brewing,   1907,   13,   320—327. 

Ma^t Y  authors  have  observed  in  the  cells  of  root-tubercles 
conglomerations  of  bacteria  which  degenerate,  showing 
involution  forms  which  have  been  termed  "  bacteroids," 
in  the  shape  of  large  round  or  ramified  bodies,  rich  in 
protein,  which  are  subsequently  utilised  by  the  plant  as 
reserve  supplies  of  protein.  Stutzer  regards  these 
bacteroids  as  superior  forms  as  compared  with  the  bacteria, 
but  many  contradictory  theories  have  been  advanced  as 
to  their  nature  and  origin.  The  author  has  found  that 
when  the  root-tubercles  are  sown  in  media  under  anaerobic 
conditions  they  always  yield  an  anaerobic  bacterium 
which  closely  resembles  the  Clostridium  Pasteurianum 
of  Winogi-adsky  and  which  certainly  belongs  to  the 
butyric  acid  group.  The  ramified  bodies,  improperly 
termed  bacteroids,  are  exclusively  due  to  the  acid 
generated  in  the  tubercles  of  the  leguminosse  by  the 
fermentation  of  the  carbohydrates,  and  they  can  be 
obtained  in  artificial  cultures  either  by  similar  fermenta- 
tion or  by  the  addition  of  organic  acids,  acetic,  butxTic,  &c. 
The  anaerobes  of  the  root-tubercles  live  in  contact  with 
aerobic  germs  by  symbiosis.  They  can  be  cultivated 
more  easily  in  agar  than  in  gelatin,  because  anaerobes 
develop  more  readily  in  liquid  than  in  solid  media,  and 
the  agar  has  the  property  of  retaining  the  necessary 
moisture  better  than  the  gelatin.  When  cultivated  at 
the  bottom  of  a  tube  of  dextrose-agar,  the  anaerobes 
develop  so  much  gas,  in  2 — 0  days  at  a  temperature  of 
37°  C,  that  the  column  of  agar  is  driven  up  to  the  mouth 
of  the  tube.  In  practice,  a  long-necked  flask,  half  filled 
with  fresh  milk-serum,  is  sterilised  in  an  autoclave ; 
when  the  temperature  has  fallen  to  50° — 60°  C,  the  colunm 
of  agar  containing  the  pure  culture  is  introduced  into 
the  liquid,  and  the  flask  is  then  nearly  filled  with  a  further 
quantity  of  sterilised  milk-serum,  also  at  60°  C,  and  a 
layer  of  5  c.c.  of  sterilised  oil  is  poured  on  the  top  of  the 
liquid  in  the  neck  of  the  flask.  Fermentation  sets  in 
after  two  or  three  days,  and  the  culture  is  then  ready 
for  pouring  on  to  the  soil  to  be  treated. — J.  F.  B. 

English  Patent. 

Excreta,  night-soil,  d-c.  ;    Method  of  treating  and  of 

obtaining    manure    thtrcfrom.     J.    H.    W.    Stringfellow. 
Eng.  Pat   8727.  April  11,  1906.     XVIIIjB.,  page  632. 
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XVI.— SUGAR.  STARCH,  GUM,  &c. 

{,Continiud  jrom   jxujt  542.) 

DextroM  ;   Infitunce  of  formaldehydf  on  the  wtatoii/  }H)wer 

of  .   and  the  theori/  of  niiiltirotatioii.     0.    Laudini. 

Atti  R.  Aociid.  dei  Linoei.  Roma.  1907  [51.  16.  L, 
5-2— oS;      Chem.  Zentr..  IVK)?.  1.  1320. 

Ir  a  solution  of  hydrot'hlorio  acid  and  forinaldeliyde  be 
lidded  to  one  of  oane  sugar,  the  diminution  in  tlie  rotation 
does  not  lorresjKind  to  the  formation  of  invert  sugar. 
With  formaldehyde  (formalin)  alone,  the  rotation  of 
oane  sugar  increases,  although  formalin  usually  contains  a 
small  quantity  of  acid.  If  a  solution  of  dextrose  wliich 
has  attained  its  constant  rotatory  power  be  treated  with 
formaldehyde,  the  rotation  increases,  the  increase  being 
appioximately  the  same  as  that  observed  with  a  dextrose 
solution  to  which  has  been  added  a  quantity  of  acid  equal 
to  that  contained  in  the  formaldehyde.  Experiments 
with  fresh  solutions  of  dextro.^e  and  formaldehyde  oon- 
tainine  varying  proportions  of  acid,  gave  results  for  which 
the  must  plausible  explanation  is  offered  by  Jungius' 
hypothesis  (Z.  physik.  Cliem..  52,  97),  according  to  which 
the  change  is  due  to  the  reaction,  a-dextrose^y-dextrose, 

— A.  S. 

Slareh  ;     Xanlhoginic    esters    of    by    inferaetion    of 

alkali-starch  and  carbon  disulphide.  C.  F.  Cross,  E.  J. 
Bevan,  and  J.  F.  Briggs.  Chem.  Soc.  Tians.,  1907, 
91.  612—614. 

The  difficulty  hitherto  experienced  in  preparing  xantho- 
genic  esters  of  starch  similar  to  those  obtained  from 
cellulose,  was  only  mechanical,  and  was  due  to  the 
imperfect  contact  of  the  reagents.  This  difficulty  has 
been  overcome  by  first  saturating  the  dry  powdered  starch 
with  carbon  bisulphide  and  then  stirring  into  the  mixture 
the  necessary  quantity  of  20  i)er  cent,  solution  of  sodium 
hydroxide,  whereby  a  homogeneous  emulsion  of  all  the 
reagents  is  obtained.  When  the  reaction  is  complete, 
the  product  is  dissolved  in  water  and  forms  a  viscous 
solution  of  sodium  starch  xanthogenate.  On  acidification 
with  acetic  acid  and  treatment  with  iodine  solution, 
the  starch  dixanthogenide  is  precipitated  in  a  pulverulent 
condition.  Analj-sis  showed  that  the  original 
reaction  takes  place  approximately  in  the  ratios, 
CjHjjOi  :  CS2  :  NaOH.  and  that  "  reversion  "  takes  place 
spontaneously  with  elimination  of  the  xanthic  residues. 
Iftie  course  of  this  progressive  decomposition  has  been 
followed  over  a  j)eriod  of  16  days  and  it  is  noted  that 
at  no  stage  could  anv  free  starch  be  detected  amongst 
the  products.— J.  F.  B. 

SueroM ;    Invtrtion   of   by   acid   mercuric    nitrate. 

C.  B.  Cochran.     XXIII.,  page  645. 

Ofmotir  preMurt  of  cane-sugar  solutions  in  the  vicinity  of 
thf.  freezing  point  of  vater.  H.  N.  Mor.se,  J.  C.  W. 
FrazCT,  and  W.  W.  Holland.     XXIV.,  page  647. 

EscLxsH  Patent. 

Extraction  and  desiccation  of  the  solid  parts  contained  in 
natural  fluids  or  in  sUutions  ;    Process  and  apparatus 

for  the .    particularly   for  the   production   of   milk 

powder  and  the  extraction  of  sugar  from  saccharine 
juices.  P.  B^venot,  Paris.  Eng.  Pat.  28,767,  Dec.  17 
i90«.     Under  Int.  Conv.,  Dec.  16,  1905. 

8n  Fr.  Pat.  372,581  of  1906  ;  following  the.se.— T.  F.  B. 


Fbekch  Patests. 

Saturating  apparatus  [for  nugnr  lUutions,  <t-c.];   Rapid . 

R  J.  B.  Portemont.  Fr.  Pat.  .372,9.^6,  .March  5,  1900. 
The  apparatan  coaiijit*  of  a  .series  of  communicating 
prumatir;  boxes,  mounted  end  to  end,  and  rotated  by 
rneaoft  of  terminal  hollow  trunnioan,  through  one  of  which 
the  ga«  and  iiqui*!  are  intro<luf;ed,  whilst  the  saturated 
liquid  u  removed  throuj^jh  the  other.— C.  S. 


Desiccating  apparatus  for  solid  matters  contained  in  natural 
liquids  or  in  solutions,  especially  for  waking  milk  powder 
and  extracting  sugar  from  saccharine  juices.  P.  Bevenot. 
Fr.  Pat.  372.581,  Dec.  15,  1900,      XVIIIJ,,  page  631. 
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(Continued  from  page  546.) 

Brewing    materials  ;  Analytical    control    of .     J.    L. 

Baker  and  H,  F.  Hulton.     J.  Inst.  Brewing,  1907,  13, 
328—342. 

The  routine  examination  of  bailey,  for  comparing  samples 
with  deliveries,  comprises  determinations  of  weight  per 
1000  corns,  percentage  of  damaged  corns  and  foreign 
matters,  germination  test,  and  moisture.  When  barley 
is  kiln-dried,  determinations  of  moisture  should  be  made 
as  it  leaves  the  kilns.  The  examination  of  malt  includes 
determinations  of  extract,  diastatic  power,  colour,  moisture, 
development  of  acrospiie,  and  arsenic.  Systematic 
records  of  the  conditions  of  malting  should  be  available. 
When  the  brewer  buys  malt  in  the  open  market,  the  cost 
per  lb.  of  extract  is  generally  the  determining  factor. 
An  allowance  as  between  sample  and  delivery  of  ^^0•75  lb. 
per  quarter  is  permissible ;  greater  differences  should  be 
taken  into  account  in  the  invoice.  The  cost  per  lb.  of 
extract  in  ordinary  malts  in  London  varies  from  3-9d. 
to  4-7d.  The  margin  allowed  on  flaked  maize  and 
coloured  malts,  as  regards  extracts,  is  +1  lb.  per  quarter. 
The  cost  per  lb.  of  extract  in  coloured  malts  is  higher 
than  in  ordinary  malts.  In  determining  the  extract 
of  coloured  malts  and  of  flaked  maize,  an  equal  weight 
of  pale  malt  should  be  used,  since  the  result  varies 
according  to  the  amount  of  diastase  present.  In  all 
cases  a  proper  system  of  sampling  should  be  enforced. 
The  analysis  of  cane  sugar  for  brewing  purposes  comprises 
determinations  of  ash  and  extract.  In  the  case  of  glucoses 
and  invert  sugars,  the  unfermentable  residue  is  also  of 
importance  ;  the  quality  of  the  sugar  may  be  controlled 
by  an  observation  of  its  specific  rotatory  power.  Caramel 
is  valued  according  to  its  colour  by  Lovibond's  tintometer  ; 
the  cost  of  caramel  colour  is  Is.  2d.  to  Is.  7d.  per  unit 
per  2  cwt.  Other  chemicals  used  in  the  brewery,  e.g., 
detergents,  disinfectants,  preservatives,  and  chemicals 
for  water-hardening,  should  also  be  valued  bv  analysis. 

—J.  F.  B. 

Oxalic   acid ;  Formation   of by    fungi    and    yeasts. 

P.   Lindner.     Ber.  deut.   botan.  Ges.,   1907  ;  Woch.  f. 
Brau.,  1907,  24,  242—243. 

Amoncst  the  fungi  cultivated  from  sewage  fields,  a  colony 
was  observed  which  was  surrounded  by  a  crystalline 
accumulation  of  calcium  oxalate.  The  fungus  was  not 
fully  identified,  but  somewhat  resembled  Isaria. 
Reinhardt  has  observed  a  similar  production  of  oxalic  acid 
by  Peziza,  living  under  parasitic  conditions.  In  this  case, 
the  formation  of  oxalate  was  very  easily  induced  by  any 
slight  infection  of  the  cultures,  the  infecting  spore  being 
surrounded  and  killed  by  the  oxalic  acid  excreted  by  the 
Peziza  mycelium.  This  observation  suggests  an  explana- 
tion of  the  frequent  occurrence  of  calcium  oxalate  in  tun 
yeast  and  cask  sediments.  The  causal  relationship 
between  the  stimulus  of  infection  and  the  defensive 
excretion  of  oxalic  acid  by  the  yeast  has  not  yet  been 
definitely  established,  but  it  would  appear  that  the 
proportion  of  calcium  oxalate  is  greater  the  longer  the 
stock  of  yeast  has  Ijeen  in  use,  and  presumably  exposed 
to  infection.  In  a  certain  brewery  the  proportion  of 
oxalate  was  so  great  that  it  seemed  to  have  an  injurious 
influence  on  the  yeast  itself  (compare  Lebedeff,  this  J., 
1907,  542).  A  considerable  falling  off  in  the  fermen- 
tative power  of  the  yeast  was  observed  after  it  had  been 
in  use  for  five  or  six  successive  fermentatioas.  Caiciuia 
oxalate  is  less  injurious  than  free  oxalic  acid,  and  the 
effect  would,  therefore,  l>e  less  marked  with  hard  waters 
than  with  soft  waters.  The  highest  proportion  of  oxalate 
was  observed  in  the  deposits  from  Munich  beers.  The 
formation  of  oxalate  has  been  observed  in  perfectly  pure 
fermentations,   whence  it  would  seem   that  the  stimulus 
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is  provided  not  only  by  foreign  organisms,  but  also  by 
solid  and  liquid  bodies.  In  the  brewery  it  happens  that 
the  places  -where  the  oxalate  deposits  are  chiefly  found, 
viz.,  the  walls  of  the  tuns  and  pipes,  are  those  which  are 
the  most  frequent  centres  of  infection,  and  wild  yeasts 
are  generally  present  underneath  the  deposits.  The  yeast 
S.  Hansenii,  which  occurs  in  cotton-seed  meal,  shows 
a  particularly  strong  tendency  to  produce  oxalic  acid. 
Certain  observations  of  Emmerling  on  Aspergillus  niger 
(Zent.  Bakt..  UK  1.3.  273.!  otter  an  alternative  cxjilanation  of 
the  production  of  the  oxalic  acid.  He  found  that  oxalic 
acid  was  formed  when  the  fungus  was  provided  with 
ammonium  salts  of  «-amino-acids.  Sugar  and  carbo- 
hydrates yielded  no  oxalic  acid ;  Witte's  peptone 
yielded  the  greatest  c^uantity.  Considerable  quantities 
of  oxalic  acid  were  obtained  from  asparagine  and  aspartic 
acid,  but  none  from  arginine,  histidine,  and  lysine. — J.  F.  B. 

Claret  ;      yotes    on .      P.     Schidrowitz.      J.    Inst. 

Brewing.  1907,  13,  302—312. 

The  clarets  are  classified  according  to  district,  growth, 
and  vintage,  each  of  which  factors  has  an  influence 
on  the  quality  and  composition  of  the  wine.  The  Medoc 
wines  are  divided  into  four  "  growths,"  and  the  first  of 
these,  the  "  grands  crus  classes."  is  subdivided  into  five 
more.  Analysis  as  a  criterion  of  future  quality  is  most 
useful  when  the  wine  is  quite  yotmg,  since  that  is  the 
stage  at  which  tasters  are  liable  to  pronounce  erroneous 
opinions.  The  analytical  results  cannot  be  interpreted 
according  to  any  hard  and  fast  rule,  but  the  author  makes 
the  following  general  remarks  : — A  wine  maj-  be  regarded 
as  sound  if  it  possesses  a  sufficiency  of  alcohol  and  does 
not  show  an  excess  of  acid  (particularly  volatile  acid) 
and  imfermented  sugar.  A  wine  with  10  per  cent,  of 
alcohol  and  no  excess  of  acid  or  sugar  would  probably 
be  sound,  whereas  if  it  contained  4  or  5  grms.  per  litre 
of  unfermented  sugar  and  an  acidity  greater  than  3-5  grms. 
per  litre,  it  would  require  very  careful  treatment ;  a 
wine  containing  less  than  10  per  cent,  of  alcohol  would 
also  be  very  liable  to  go  wrong.  The  "  size  "  of  the  wine 
is  mainly  gauged  by  its  contents  of  alcohol,  reduced 
extract  (solids  less  fermentable  sugar),  and  glycerol, 
but  these  are  not  sufficient  to  determine  the  quality, 
since  their  favourable  effect  may  be  nullified  by  excess 
of  acid  or  tannin.  The  chief  point  is  the  "  balance  " 
of  the  quantities  of  the  various  constituents.  If  the 
alcohol :  extract  ratio  be  abnormally  high  or  low,  or  if  there 
be  an  obvious  excess  or  deficiency  of  one  or  other  con- 
stituent, the  wine  is  rarely  first  class  ;  in  making  standards, 
however,  the  district,  growth,  and  vintage  must  be  taken 
into  account.  During  ageing,  tartar  is  deposited  and 
secondary  bouquets,  due  to  micro-organisms,  are  developed. 
The  specific  gravity  of  the  wine  generally  increases  owing 
to  evaporation ;  the  alcohol  decreases ;  the  acidity 
sometimes  decreases  owing  to  formation  of  tartar  and 
esters,  and  sometimes  increases  owing  to  production  of 
acetic  and  other  free  acids  ;  the  extract  decreases  owing 
to  the  deposition  of  tartar  and  the  fermentation  of  sugar  ; 
the  ash,  total  tartaric  acid,  and  sugar  decrease  ;  the 
glycerol  increases  as  a  rule  ;  the  tannin  decreases. — J.  F.  B. 


of    total    and    volatile 
Pharm.    Chim.,    1907, 


Wines,    coloured ;     Determination 

acids  in .      G.    Guerin.     J. 

25,  491—492. 

Total  acids. — The  wine  is  first  boiled  for  a  few  moments 
under  a  vertical  condenser  to  expel  carbon  dioxide,  and 
is  then  cooled  to  the  normal  temperature.  Ten  c.c.  are 
now  treated  with  5  c.c.  of  10  per  cent,  mercuric  acetate 
solution,  and  filtered  into  an  Erlenmeyer  flask,  the  pre- 
cipitate and  filter  being  washed  with  sufficient  water 
to  bring  the  volume  of  filtrate  up  to  300  c.c.  The  colourless 
liquid  thus  obtained  is  treated  with  10  c.c.  of  a 
20  per  cent,  solution  of  neutral  sodium  potassium  tartrate 
and  six  drops  of  phenolphthalein  solution,  and  titrated 
with  A'/l  potassium  hydroxide  solution.  A  blank  experi- 
ment is  then  made  with  a  mixture  of  the  reagents  in 
295  c.c.  of  water,  but  without  any  of  the  wine,  which  is 
titrated  as  before. 

Volatile  acids. — Ten  c.c.  of  the  wine,  freed  from  carbon 
dioxide,  are  evaporated  on  the  water-bath ;  the  soft  residue 


is  re-dissolved  in  boiling  water,  cooled,  and  treated  with 
5  c.c.  of  10  per  cent,  mercuric  acetate  solution.  The 
precipitate  is  removed  by  filtration,  and  washed  with 
water  to  bring  the  volume  of  filtrate  to  300  c.c.  To  this, 
10  c.c.  of  neutral  sodium  potassium  tartrate  are  added, 
and  the  titration  jierformed  with  N/1  potassium  hydroxide 
solution  and  phenolphthalein  indicator.  The  result, 
deducted  from  the  total  acid  value  previously  found, 
gives  the  equivalent  of  volatile  acids. — J.  O.  B. 

Wi7ies  ;  Pro/.orfion    of    sodium    i)i .      0.    Krug.     Z. 

Untersuch.  Nahr.  Genussm.,  1907,  13,  544 — 547. 
The  method  described  by  Fresenius  (Quantitative  Analysis) 
was  used  in  the  determination  of  alkali  metals  in 
46  samples  of  wine  of  different  origin  of  1905  vintage.  The 
amoimt  of  potassium  (as  oxide)  in  the  mineral  matter 
ranged  from  35-14  to  58-60  per  cent.,  and  the  sodium  (as 
oxide)  from  0-03  to  2-45  per  cent.  Calculated  upon  the 
wine  itself,  the  largest  amount  of  sodium  (as  oxide) 
found  was  4-5  mgrms.  per  100  c.c,  and  the  smallest 
O'l  mgrm.  per  100  c.c.  Experiments  were  made  upon  three 
different  vines  to  see  whether  manuring  with  Chili  salt- 
petre would  have  any  influence  upon  the  proportion 
of  sodium  in  the  grape  must,  but  no  appreciable 
difference  was  produced  by  the  treatment.  The  author 
concludes  from  these  and  previous  results  that  a  wine 
which,  with  a  normal  proportion  of  chlorine,  contains 
more  than  10  mgrms.  of  sodium  (as  oxide)  in  100  c.c.  must 
be  regarded  as  adulterated.  Natural  wines  containing  an 
abnormal  proportion  of  sodium  appear  to  be  of  very  rare 
occurrence. — C.  A.  M. 

Apple   musts   and   ciders  ;•     Sucrose   [invertase]    in . 

G.  Warcollier.  Compt.  rend.,  1907,  144,  987—990. 
In  addition  to  a  little  starch,  apple  juice  contains  8 — 
30  per  cent,  of  total  sugars,  consisting  of  sucrose,  dextrose, 
and  laevulose  in  very  variable  proportions.  In  spite  of 
the  fact  that  the  sucrose  is  converted  during  the  process 
of  ripening  into  dextrose  and  Isevulose  by  the  action  of 
the  invertase  in  the  fruit,  this  enzyme  is  entirely  absent 
from  the  juice,  being  probably  coagulated  by  the  taimin 
of  the  must.  It  has  been  stated  that  ciders  prepared 
from  apples  rich  in  sucrose  remain  sweet  longer  than  those 
prepared  from  apples  poor  in  sucrose.  The  author  finds, 
however,  that  this  is  not  the  case,  and  that  the  sucrose 
is  fermented  by  the  natural  yeasts  of  the  musts  quite  as 
rapidly  as  the  other  sugars.  The  inversion  of  the  sucrose, 
necessary  for  its  fermentation,  is  effected  by  the  invertase 
of  the  yeast.  The  invertase  of  the  yeast  diffuses  into  the 
must  and  is  preserved  for  a  considerable  time  in  the  cider. 
Cider  one  year  old  containing  no  sugar  was  freed  from 
yeast  by  filtration  through  a  clay  filter  and  was  foimd  to 
possess  the  power  of  inverting  added  sucrose.  The  rate 
of  inversion  of  the  sucrose  in  a  fermenting  cider  must  is 
far  greater  than  the  rate  at  which  the  reducing  sugars  are 
fermented.  Consequently  in  priming  ciders  with  sucrose, 
it  is  quite  unnecessary  to  invert  the  sucrose  by  boiling 
with  tartaric  acid,  as  is  frequently  recommended  ;  in  fact, 
when  the  priming  is  also  required  for  sweetenipg  purposes, 
the  previous  inversion  of  the  sugar  defeats  the  object 
desired.— J.  F.  B. 

Vinegar  ;    Manufacture  of .     J.  Evans.     Chem.  and 

Drug.,  1907,  70,  809. 

Wine  vinegar,  prepared  from  low-grade  wines,  has  a 
sp.  gr.  1-014 — 1-022;  it  contains  6 — 12  percent,  of  acetic 
acid,  and  is  distinguished  from  other  vinegars  by  the 
presence  of  potassium  hydrogen  tartrate.  Cider  vinegar 
contains  3 — 6  per  cent,  of  acetic  acid  and  has  a  sp.  gr.  of 
1-013 — 1-015  ;  it  has  a  distinct  odour  of  apples  and  contains 
malic  acid.  Malt  vinegar  is  prepared  from  a  wort  mashed 
from  a  mixture  of  malted  and  immaltcd  grain.  (Jlucose 
or  sugar  vinegar  is  prepared  frona  saccharine  or  starchy 
materials  after  conversion  by  acid.  The  trade  descriptions 
of  the  strengths  of  vinegars  are  by  numbers  ranging  from 
24  to  16.  The  number  indicates  the  number  of  grains 
of  anhydrous  sodium  carbonate  neutralised  by  one  fluid 
ounce  of  vinegar.  The  number  of  the  vinegar  multiplied 
by  the  factor  0-259  gives  the  grms.  of  acetic  acid  ^ler 
100  c.c.     There  is  no  legal  definition  of  vinegar,  but  it 
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should  U\  the  author  thinks,  wholly  a  fermentntion 
i>roduct.  The  mash  for  malt  vinegar  is  prepared 
irvim  maize  grist  steamed  and  gelatinised  in  a  con- 
verter under  pressure  and  Siiioharitied  by  malt. 
Tlie  vl;iritie<.l  wort  is  lOoUxl  without  boiling,  and  is 
ferujenieil  under  conditions  which  ])roduce  the  maxi- 
nuim  amount  of  alcohol.  The  fermented  wasli  is  then 
acetitieii  in  tuns  containing  bin'li  twigs  on  which 
the  "  mother  of  vinegar "  U  cultivated.  The  wash  is 
pumj<eil  up  and  distributetl  over  the  twigs  by  a  revolving 
sparger.  The  process  takes  8 — 9  days,  the  temi>erature 
rising  to  4^'  C.  on  the  fourth  day.  The  whole  of  the 
alcohol  is  not   acetitie*!.  since  a  slight  residue  helps  to 

¥  reserve  the  vinegar  and  gratlually  produce*  acetic  ester. 
he  anaI}-sL<  of  vinegar  inchules  determinations  of  specific 
gravity,  total  solids,  ash.  alkalinity  of  ash.  phosphoric 
•cid,  protein,  total  acidity,  and  calculation  of  original 
soliils.  Free  mineral  acids  and  poisonous  metals  should 
be  looked  for.^J.  F.  B. 

ExGUSH  Patents. 

Betr,  stout,  and  other  liquids;    Chilling  and  carhonating 

,  and  apparatus  therefor.     E.   G.   Adlam,   Bristol. 

Eng.  Pat.  13.523.  June  13.  1906. 

ArcoRDrsc.  to  this  invention,  the  beer  is  first  chilled  and 
snbtiequently  carbonated  in  a  vertical  cylindrical  vessel 
of  copper  or  other  suitable  material  jacketed  with 
insulating  material.  A  stationary  coil  of  copper  piping 
extends  from  near  the  top  to  near  the  bottom  of  the 
vessel.  The  liquid  to  be  treated  is  charged  into  the  vessel 
under  pressure,  either  by  pumping  or  by  "  top-pressure  " 
of  air  or  ga<,  and  is  received  therein  in  an  open-ended 
distributing  trough,  from  which  it  Hows  down  over  the 
coil  in  a  tine,  even  film.  The  coil  is  charged  with  cir- 
culating brine  or  ammonia  gas  or  other  chilling  agent, 
the  whole  of  the  chilling  area  of  the  coil  being  utilised 
while  the  vessel  is  Ijeing  filled.  A  spindle  carrying 
afcitators  passes  up  into  the  vessel  from  Ijelow  and  is 
rotated,  when  desired,  for  the  purpose  of  rousing  and 
asstiting  to  carbonate  the  liquid.  The  vessel  is  fitted  at 
the  bottom  with  outlet  nozzles,  which  are  adjustable 
vertically  so  that  the  liquid  can  be  drawn  off  from  above 
any  deposit  formed  during  the  chilling  and  carbonating. 
The  liquid  Is  carbonated  by  subsequently  admitting 
carbon  dioxide  to  the  vessel.  The  vessel  is  provided  with 
a  hinged  cover  and  is  readily  o])ened,  the  coil  being 
removable  for  cleansing  or  other  purposes.  The  process 
may  be  made  practically  continuous  by  using  two  vessels, 
one  of  which  Ls  being  discharged  while  liquid  is  being 
chilled  and  carbonated  in  the  other. — T.  H.  P. 

Fermented  liquors  ;  Brewing  of .  H.  J.  Hill,  Lime- 
bouse,  and  R.  Hill,  Isleworth.  Eng.  Pat.  17,605, 
Aug.  4,  1WJ6. 

After  the  wort  leaves  the  boiling  copper,  the  whole  of 
the  ofieratioa«  are  performed  in  closed  vessels  to  which 
only  filtered  sterilwed  air  Is  allowed  to  have  access.  The 
wort  from  the  copper  Hows  into  a  closed  hoi)-back  fitted 
with  nrm-retum  vent-valves  and  connected  with  the 
jwre  air  main.  From  this  it  Ls  ])um])ed  into  an  aerating 
ve**el.  in  which  it  U  agitated  with  pure  air  from  the  main 
introrliired  through  the  i»erforated  arms  of  the  stirrer. 
It  w  inimped  thence  through  a  tubular  refrigerator  into  a 
cloweri  fermentation  tun,  from  which  the  carbon  dioxide 
evolved  during  fermentatjfm  tan  l»e  drawn  off  and  stored 
unrier  [iresmure.  The  f»Tmente<l  l»eer  is  nm  into  a 
clarifying  ve*u»el  IjcIow  the  fermentation  tun,  this  vessel 
being  in  communication  with  both  the  pure  air  main  and 
the  carbon  dioxifie  renervoir.  Thence  the  In-er  is  pumjwd 
throogb  a  chilling  refrigerator  to  a  filter,  from  which  it  I 
to  the  delivers-  ca«k«. — .J.  F.  \i. 


Brrtrinq  ft*'r  and  othrr  liqunrii  ;     Art  of .      fJzonair, 

Limitefl.  I>ondon.  and  F.  KogerKWi,  Streatham,  .Surrey. 
Eng.  Pat.  IT.lfKI,  Aug.  »,  HH»«. 

The  obje<-»  of  thi<»  invention  in  to  prevent  accesH  of 
atmo«pheri*;  imiiuritie<«  to  wort  at  all  utagew  of  it«  prepara- 
tion and  f»Tmentation.  a«  well  a^  to  the  yeast  during 
storage,  by  uj>ing  an  atm'»j>her'-  of  inirified  ozonised  air 
free  from  nitrogen  compounrls.     8uch  air  may  be  produced 


by  the  filtering  and  ozonising  apparatus  described  in 
Eng.  Pat.  4548  of  1903.  The  air  may  be  forced  either 
into  the  vessels  themselves,  when  these  are  closed,  or  into 
a  closed  space  containing  the  vessels,  and  may  be  drawn 
oft"  in  a  continuous  stream  or  may  merely  be  allowed  to 
remain  in  the  closed  space  or  vessels  as  long  as  necessary. 
Besides  protecting  the  wort  on  the  coolers  and  refrigerators 
and  in  the  fermenting  vessels,  &c..  this  puritied,  ozonised 
air  has  a  stimulating  action  on  the  yeast  and  Ls  thus  of 
especial  value  during  hot  seasons  when  the  vitality  or 
activity  of  the  yeast  becomes  impaired. — T.  H.  P. 

United  States  Patent. 

Distillation    [of    fermented    liquors]  ;      Process    of . 

J.  N.  Watt,  Stockton,  Cal.     U.S.  Pat.  851,718,  April  30, 
1907. 

Fermented  liquors  are  vaporised  under  reduced  pressure, 
and  the  vapours,  whilst  under  the  reduced  pressure,  are 
subjected  to  fractional  condensation  at  a  temperature 
between  the  condensing  points  of  alcohol  and  the  head 
products  at  the  reduced  pressure.  The  temperature  of 
the  vapours  is  then  reduced,  whereby  the  alcohol  is 
condensed  and  collected,  and  the  head  products  are 
separated. — J,  F,  B. 

French  Patent. 

Beer  icort ;    Process  for  cooling .     H.  E.  Deckebach. 

Fr.  Pat.  373,594,  Jan.  15,  1907. 

See  U.S.  Pat.  841,126  of  1907  ;  this  J„  1907,  336.— T.  F.  B. 
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(.4,)— FOODS. 

Flour ;    A   contribution  to  the  chemistry  of  the  bleaching 

of .     S.  Avery.     J.  Amer.   Chem.   Soc,   1907,  29, 

571—572. 

The  general  introduction  of  bleaching  processes  into 
American  mills  is  stated  to  date  from  Alsop's  electrical 
process  (this  J.,  1903,  1062  ;  1904,  619).  According  to 
the  author,  the  only  methods  in  use  are  those  in  which 
nitrogen  peroxide,  produced  either  chemically  or 
electrically,  and  mixed  ■vvtih  a  large  excess  of  air,  is  used 
as  the  bleaching  agent.  Analyses  of  bleached  and  un- 
bleached flour  from  the  same  wheat  are  given,  showing 
that  as  regards  moisture,  ash,  ether-extract,  nitrogen, 
and  crude  fibre,  the  electrical  process  does  not  appreciably 
affect  the  chemical  composition  of  the  flour.  Flour  that 
had  been  treated  was  found  to  contain  0-78  part  of  nitrite 
(as  sodium  nitrite)  per  million.  A  bleached  and  un- 
bleached sample  of  flour  yielded  loaves  of  the  same  size 
and  quality.  With  regard  to  the  efifect  of  various  sub- 
stances that  have  been  proposed  as  bleaching  agents, 
the  author  finds  that  no  bleaching  is  eft'ected  by  oxygen 
(free  from  chlorine),  ozone  (free  from  nitrogen  ])eroxide), 
or  pure  carbon  dioxide.  Bromine  is  a  strong  bleaching 
agent,  4  c.c.  of  the  vajjour  at  25°  C,  mixed  with  3  litres 
or  air,  being  sufficient  to  bleach  1  kilo,  of  flour,  whilst  the 
maximum  effect  is  obtained  with  150  c.c.  The  use  of 
more  than  900  c.c.  has  a  darkening  effect.  Chlorine 
Ijehaves  in  an  analogous  manner  to  bromine  (see  also  this 
J.,   1906,   194).— C.  A.  M. 

Colouring  malte.rs  in  pastry-ware  ;     Use  of  carbon  tetra- 

cldoride  for  the  detection  of which  are  forbidden  by 

public  health  laws  [in  Ittdy].  V.  Vetere.  Giom.  Farm. 
Chim.,  1907,  56,  97—106;  Chem.  Zentr.,  1907,  1,  13.59. 
The  author  states  that  the  methods  proposed  by  Piutti 
and  Bcntivoglio  (this  J.,  1906,  1168)  arc  unsatisfactory. 
The  coloration  given  as  characteristic  of  "  Martius  yellow  " 
is  produced  by  all  nitro-compounds,  and  consequently 
also  by  "  \'ictoria  yellow."  Also,  the  shades  of  colour 
utilised  by  Piutti  and  Bcntivoglio  foi  the  distinction  of 
individual  dyestuffs,  de|)end  u])on  the  concentrations  of 
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the  solutions.  For  example,  "  Martius  yellow,"  "  Victoria 
yellow,"  and  "  naphthol  yellow  S,"  when  treated  under 
similar  conditions,  all  give  a  pink  coloration.  Many 
colouring  matters  which  are  not  forbidden  behave  in  the 
same  way  as  "  naphthol  yellow  S." — A.  S. 

Preservatives  in  milk.     H.  D.  Richmond  and  E.  H.  Miller. 
Analyst,   1907,  32,  144—153. 

The  authors  have  studied  the  effects  of  a  number  of 
substances  on  the  souring  of  milk,  these  substances 
including  aromatic  acids,  phenolic  compounds,  basic 
substances,  and  inorganic  compounds,  such,  in  fact,  as 
are  used  generally  as  preservatives.  The  results  obtained 
in  the  experiments  are  given  in  tabular  form  and  also 
exhibited  as  curves.  With  benzoic,  salicylic,  and  boric 
acids,  the  preservative  effect  is  approximately  proportional 
to  the  amount  present ;  there  is  a  general  similarity 
between  the  benzoic  and  salicylic  acid  curves,  and  the 
first  break  in  these  takes  place  at  a  much  lower  acidity 
than  in  the  case  of  the  pure  milk  curve.  The  breaks  in 
the  boric  acid  curves  are  much  nearer  to  that  in  the  pure 
milk  curve,  a  difference  between  the  action  of  the  aromatic 
acids  and  boric  acid  being  thus  indicated.  Fluorides, 
sulphites,  and  phenols  have  a  preservative  action  which 
increases  with  the  quantity  added,  but  in  most  cases, 
probably  in  all,  small  amounts  cause  the  milk  to  go  sour 
sooner  than  the  control  milk.  Attention  is  drawn  to  the 
remarkably  small  increase  which  preservatives  give  to  the 
"  life  "  of  milk.  The  addition  of  0-1  per  cent,  of  various 
preservatives  increased  the  life  as  follows,  at  a  temperature 
■of  30^  C.  : — Boric  acid,  10  hours  ;  benzoic  acid,  3'5  hours  ; 
salicylic  acid,  7*5  hours  ;  /3-naphthol.  4-5  hours  ;  potas- 
sium metabisulphite,  21  hours.  As  the  same  effect  can 
loe  obtained  by  cooling  the  milk  dowia  a  few  degrees,  there 
is  evidently  no  justification  for  the  use  of  preservatives. 
A  few  notes  are  also  added  on  the  detection  and  deter- 
mination of  preservatives  in  milk.  Benzoates,  or  benzoic 
acid,  are  best  separated  by  precipitating  the  curd  of  the 
milk  with  acetic  acid  and  extracting  the  whey  with 
chloroform  ;  the  extract  is  then  washed  with  water,  a 
little  water  Ls  added  together  with  a  small  quantity  of 
phenolphthalein,  and  dilute  alkali  is  run  in  drop  by  drop 
until  the  aqueous  layer  is  pink.  The  benzoic  acid  is  thus 
obtained  in  a  few  cubic  centimetres  of  solution,  to  which 
can  be  applied  any,  or  all,  of  the  usual  tests.  In  the 
determination  of  boric  acid  by  titration  in  the  presence 
of  phenolphthalein,  the  quantity  of  the  latter  added  has 
an  enormous  effect  on  the  results  obtained.  The  following 
modification  of  the  method  is,  therefore,  given  as  being 
trustworthy  : — To  a  measured  or  weighed  quantity  of  milk 
is  added  half  of  its  volume  of  phenolphthalein  solution 
(0*5  j^er  cent.),  and  alkali  is  then  run  in  until  a  pink  colour 
apjiears  ;  the  solution  is  now  boiled  and  titrated  with 
acid,  while  hot.  imtil  it  is  perfectly  white,  .N'/IO  alkali 
Ijeing  then  again  added  until  the  mixture  is  faintly  pink. 
Thirty  grms.  of  neutral  glycerol  are  next  introduced, 
and  the  mixture  titrated  with  A/10  alkali  ;  the  quantity 
of  alkali  u.sed  for  the  final  titration  multiplied  by  0'0062 
will  give  the  boric  acid  present. — W.  P.  S. 

■Casein  fermentations  and  their  tises.  A.  Rodella.  Arch. 
Hvg..  1900,  59,  337.  Chem.  Abs.  (Amer.  Ch.  Sue), 
1907,  1,  748. 

Ix  making  a  study  of  the  chemical  changes  produced 
by  bacteria  in  casein  and  in  cheese,  the  author  reaches 
the  following  results:  (1)  The  fermentation  of  casein  is 
caused  by  ana^Tobic  bacilli,  resulting  in  the  formation 
■of  considerable  amounts  of  volatile  fatty  acids  along  with 
many  other  products.  (2)  The  arrobic  bacilli  (Dae. 
snbtilis,  Megatherium  mj/coides)  are  able  also  to  convert 
casein  into  soluble  products,  but  the  process  is  quite 
different  in  that  no  volatile  fatty  acids  are  formed  except, 
perhaps,  in  traces,  and  the  end-product  possesses  a  bitter 
taste.  (3)  The  anaorobic  fermentation  of  cheese  is 
characterised  by  the  aj)pearance  of  a  black  colour.  The 
colour  may  disappear  if  the  medium  reacts  acid  at  the 
beginning  ;  on  the  other  hand,  it  appears  much  clearer 
if  the  ammonia  cannot  esca]x>  and  the  nutritive  medium 
always  reacts  strongly  alkaline.  (4)  This  black  colour 
is  caused  by  formation  of  ferrous  sulphide  ;  it  therefore 
•depends    on    an    inorganic,    not   an    organic,    compound. 


(5)  The  products  of  anaerobic  casein  fermentation  are 
of  great  advantage  to  the  cheese  industry,  so  long  as  the 
process  is  kept  under  control  with  addition  of  acid  or 
common  salt.  (6)  On  the  basis  of  the  study  of  anaerobic 
casein  fermentations  in  cheese,  a  classification  of  the 
different  varieties  of  cheese  might  be  devised  satisfactory 
both  from  the  hygienic  and  the  commercial  standpoint. 
Thus,  there  is  furnished  a  scientific  basis  for  judging 
the  ripening  of  cheese.  (7)  The  fermentation  of  casein 
with  the  anaerobic  bacilli  described  makes  it  possible 
to  convert  this  product  into  an  easily  assimilable  food 
which  can  be  used  advantageously  for  the  nutrition  of 
men  and  domestic  animals. 

Margarine  ;  Proportion  of  water  in .     P.  Buttenburg. 

Z.  Untersuch.  Nahr.  Genussm.,  1907,  13,  542—544. 

The  proportion  of  water  in  148  samples  of  margarine, 
examined  by  the  author  in  1906,  ranged  from  8-80  to 
19-95  per  cent.,  43  samples  containing  more  than  IG  per 
cent.  The  average  amounts  in  samples  taken  from  s^Decial 
factories  varied  from  9-9  to  16-6  per  cent.,  and  the  average 
of  all  the  samples  was  14-9  per  cent.  An  excessively  high 
proportion  is  usually  due  to  insufficient  blending  of  the 
materials  in  the  factories,  and  there  is  no  evidence  of  the 
addition  of  water  by  middlemen  or  small  retailers. — C.  A.  M. 

Sucrose ;     Inversion   of hy   acid    mercuric    nitrate. 

C.  B.  Cochran.     XXIII. ,  page  645. 

Tartaric  acid  ;    New  method  for  the  determination  of  . 

A.  C.  Chapman  and  P.  Whitteridge.     XXIII.,  page  645. 

English  Patents. 

Aerating   liquids  [water]  ,\    Apparatus  for ,  arranged 

for    continuous    working.     A.     Heinemann,    Germanv. 
Eng.  Pat.  17,480,  Aug.  3,  1906. 

The  object  of  the  present  invention  is  to  avoid  the  over- 
filling of  the  apparatus  such  as  is  apt  to  occur  in  the  case 
of  the  usual  forms  employed,  when  a  less  amount  of 
aerated  water  is  drawTi  off  than  that  of  fresh  water  added. 
Provision  is  now  made  for  automatically  disconnecting 
the  pump,  which  supplies  the  water,  and  for  relieving  the 
air.  whereby  the  difficulty  already  referred  to  is  avoided, 
and  the  working  of  the  apparatus  is  rendered  more  regular. 

— T.  H.  P. 

French  Patent. 

Desiccating  apparatus  for  solid  matters  contained  in  natural 
liquids  or  in  solutions,  especially  for  making  milk  powder 
and  extracting  sugar  from  saccharine  juices.  P.  Bevenot. 
Fr.  Pat.  372.581,  Dec.  15,  1906. 

The  liquid  is  compressed  by  suitable  means,  and  forced 
through  atomising  nozzles  into  a  chamber  where  it  spreads 
in  the  form  of  mist,  and  is  dried  by  the  action  of  hot  air 
at  a  temperature  of  60' — 99^  C.  The  mixture  of  air  and 
powder  ascends  into  an  expansion  chamber,  where  separa- 
tion occurs,  the  powder  being  deposited  on  a  sloping 
floor  and  falling  down  to  a  collector  at  the  bottom  of 
the  apparatus,  whilst  the  air  escapes  through  the  roof. 
The  air  is  heated  in  chambers,  adjoining  the  drying 
chamber,  by  means  of  steam  radiators  or  the  like. — C.  S. 

German  Patent. 

Milk-albumin ;     Process    for   obtaining    dn/,    pure . 

G.  E.  Marsmann.     Ger.  Pat.  179,261,  July  10.  1904. 

The  albumin  separated  in  the  usual  manner  from  luilk 
by  ammonium  sulphate  or  other  precipitant  is  spread  on 
a  sheet  of  linen  or  the  like  stretched  over  a  {)erf orated 
hollow  drum  filled  with  quicklime,  and  mounted  on  a 
rotating  horizontal  axis.  After  drying,  the  albumin  is 
washed  by  moistening  with  water,  and  the  drying  com- 
pleted with  the  aid  of  the  quicklime.  By  using  whole 
milk  in  place  of  the  milk-albumin,  a  dry  milk  powder 
is  obtained. — A.  S. 
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(A)— SANITATION ;    WATER   rURIFICATION. 

ImduMrial  Digaists  :  AV/Mirt  of  the  DipartmctiUd  CommiUee 
OH  Compensation  for  .     [T.R.] 

Thi  Coinmitteo  apjK^inted  to  iiiqnirc  and  report  as  to 
what  ilistMses  ami  injuries  other  than  injuries  by  aeeident 
are  due  to  imlustrial  occupations,  are  distinguisliable 
as  such,  and  eiui  properly  be  added  to  the  diseases 
enumerate^.!  in  the  third  schedule  of  the  Workmen's  Com- 
pensation Bill,  IWli.  rei^-ominend  that  the  following, 
among  other  disea,ses,  be  atlded  to  that  schedule  :  — 
Poisoning  by  nitro-  and  amido-  tlerivatives  of  benzene 
(dinitro-l>enzol.  aniline,  and  others)  or  its  sequehe  ;  any 
pro<.'ess  mvolving  the  use  of  a  nitro-  or  amido-  derivative 
of  l>enzene  or  its  preparations  or  compounds. — Poisoning 
by  carlHjn  bisulphide  or  its  sequelie  ;  any  process  involving 
the  use  of  carbon  bisulphide  or  its  preparations  or  com- 
pounds.— Poisoning  by  nitrous  fumes  or  its  secpielse ; 
any  process  in  which  nitrous  fumes  are  evolved. — Poisoning 
by  nickel  carbonyl  or  its  sequel*  ;  any  process  in  which 
nickel  carbonyl  gas  is  evolved. — Arsenic  poisoning  or  its 
sequelae  ;  handling  of  arsenic  or  its  preparations  or  com- 
pounds.— Lead  j)oisoning  or  its  sequelse ;  handling  of 
lead  or  its  preparations  or  compounds. — Chrome  ulcera- 
tion or  its  sequela':  any  |rocess  involving  the  use  of 
chromic  acid  or  bichromate  of  ammonium,  potassium,  or 
sodium  or  their  preparations.  (See  also  this  J..  1907,  511.) 
— Edematous  ulceration  of  the  skin  produced  by  dust  or 
caustic  or  corrosive  licjuids  or  ulceration  of  the  mucous 
membrane  of  the  nose  or  mouth  produced  by  dust. 
Epitheliomatous  cancer  or  ulceration  of  the  skin  or  of  the 
corneal  surface  of  the  eye  due  to  pitch,  tar.  or  tarry  com- 
pounds :  handling  or  use  of  pitch,  tar,  or  tarry  compounds. 

The  other  diseases  scheduled  relate  to  coal  mining  and 
to  glanders  in  horses.     The  report  continues  : — 

■■  The  following  were  inquired  into  but  not  added  to  the 
schedule  :  Xaphtha. — Cases  are  reported  in  which  i)ersons 
engaged  in  the  cleaning  out  of  naphtha  storage  tanks 
have  l)een  overcome  and  rendered  unconscious  from  the 
fumes.  Such  cases  are  in  the  nature  of  accidents,  but 
naphtha  has  also  been  alleged  to  be  a  cause  of  illness, 
gradually  contracted,  among  workers  in  india-rubber 
factories.  We  have  carefully  investigated  this  question, 
have  visited  factories  where  naphtha  is  used,  have 
examined  and  questioned  the  workers,  and  have  asked 
the  opinion  of  a  number  of  witnesses  qualified  to  speak 
with  authority.  The  smell  of  naphtha  vapour  causes  in 
some  workers  a  headache,  nausea,  and  vomiting,  and  if 
there  is  vaporL«ation  from  large  surfaces  spread  over 
with  the  material  in  rooms  with  deficient  ventilation, 
pychif-al  disturbance  may  result,  akin  to  that  produced 
by  alcoholic  vapour.  We  have  not  been  able  to  find 
evidence  that  workers  are  incapacitated  for  a  period  as 
long  n^  a  week,  and  are  of  opinion  that  naphtha  poisoning 
should  not  V*  added  to  the  list.  Sulphuretted  hydrogen. — 
Sulphuretted  hydrogen  gas.  evolved  in  various  processes 
in  ga«  worlM  and  chemical  works,  has  not  unfrequently 
produced  grave  and  even  fatal  illness  ;  but  its  generally 
recotmised  effect  is  extreme  suddenness  of  onset.  The 
gaming  taken  y»lace  at  a  particular  moment.  We  had 
evidence  from  the  chief  inspector  under  the  Alkali  Act, 
however,  of  stpecial  susceyttibility  of  some  jxjrsons  to  the 
effect*  of  sulphuretted  hydrogen  gas,  so  much  so  as  to 
neceaaitate  their  w<-king  some  other  employment.  We 
•n  of  opinion  that  .Much  cases  are  exceedingly  rare. 
Xor  can  idiosyncra'-y  of  this  kind  Ijc  said  to  be 
equivalent  to  incay»acity  due  to  the  nature  of  the  emyjloy- 
nient.  We  con-^itler  that  no  sufficient  argument  has 
been  adduced  to  enable  uh  to  regard  the  effect  of  the  gas, 
for  the  parpo*e«  of  the  Wfn-kmen's  Comjiensation  Act,  as 
other  than  due  to  acci/lent.  S(Klivm  rifnnide  and  other 
romfiounfU.  —  Hydrocyanic  acid  ga*-,  similarlv, 
»te*l  m  the  manufa'ture  of  f-yanide  comjKjunds.  has 
caoMcd  fatal  illnemt  ;  but  itM  effect  is  sudden  also,  and  we 
hnvf  not  r»-'>eived  eriflence  that  workmen  suffer  gra^lual 
1-  1-  the  result  of  exjKwure  over  a  j»erifxl  of  time. 

'>'  riicattfl  with  the  fa'-tory  hurt'con  at  a  scKlium 

'  .....  fx'intt-nr-e  irrr  some  year«',  hut  no  '-ase  of 

/  amf/ng  the  workmen  employed  ujKjn  it 
\.  -  tiw  noti'-e,  although  any  such  case  would 

have  become  known  to  him  directly  or  indirectly.     Cases 


of  illness  from  these  compounds  are  therefore  '  accidents,' 
within  the  meaning  of  the  Workmen's  Compensation  Act, 
and  it  is  neither  necessary  nor  possible  to  include  this  form 
of  poisoning  in  the  schedule." 

Bacteria   derived  from   sewage  ;     Conditions    under  which 

,  may  be   present    in   the   air  of  ventilating  pipcs^ 

drains,  inspection  chatnbers,  and  savers.  W.  H. 
Horrocks.     Roy.  Soc.  Proc.,  1907,  79,  B,  255—266. 

The  experiments  described  show  that  specific  bacteria 
may  be  ejected  into  the  air  of  ventilating  pipes,  &c.,  by 
the  bursting  of  bubbles  at  the  surface  of  the  sewage, 
by  the  separation  of  dried  particles  from  the  walls  of  the 
pipes,  chambers,  and  sewers,  and  probably  also  by  the 
ejection  of  minute  droplets  from  flowing  sewage.  In 
carrying  out  the  experiments,  rich  cultures  of  B.  prodigiosiis 
and  B.  typhosus  were  added  to  sewage,  both  in  small 
and  large  quantities,  and  the  mixture  was  passed  through 
an  experimental  system  of  C-in.  pipes,  provided  with 
the  traps,  ventilating  pipes,  catch-pits,  &c.,  required  for 
the  investigation.  Open  Petri  dishes  containing  nutrient 
media  were  placed  at  various  positions  in  the  said  venti- 
lating pipes,  &c.,  the  medium  facing  upwards,  and,  after 
a  certain  period  of  exposure,  were  removed  to  the  incubator. 
Further  experiments  proved  that  a  disconnecting  trap 
prevents  microbes  present  in  the  sewer  air  from  passing 
into  a  house  drainage  system,  and  that  an  air-inlet,  even 
when  provided  with  a  mica  valve,  may  be  a  source  of 
danger  if  it  be  placed  at  or  about  the  ground  level.  It 
might  be  mentioned  that  the  plates  were,  in  some  cases, 
exposed  at  a  height  of  11  ft.  9  in.  above  the  level  of  the 
sewage  and  still  became  infected  by  the  specific  bacteria 
present,  although  precautions  were  taken  to  prevent 
actual  splashing  of  the  sewage  as  it  passed  through  the 
pipes. — W.  P.  S. 

English  Patents. 

Excreta,  night-soil,  tkc.  ;•    Method  of  treating  and  of 

obtaining  manure  therefrom.  J.  H.  W.  Stringfellow, 
Walthamstow.     Eng.  Pat.  8727,  April  14,  1906. 

Claim  is  made  for  a  process  which  consists  in  mixing 
excreta  with  a  suitable  medium,  consisting  mainly  of 
sulphates  of  aluminium,  calcium,  and  magnesium,  prepared 
from  slag-wool  (this  J.,  1905,  446)  mixed  with  50  per  cent, 
of  dry  earth  or  peat.  It  is  stated  that  the  sulphates 
react  with  the  nitrous  and  phosphoric  acids  and  organic 
matter  present,  in  such  a  way  as  to  produce  a  mixture- 
having  the  properties  of  natural  Peruvian  guano. — S.  R.  T. 

Water  ;  Purifying  and  sterilising by  ozonised  airy 

and  apparatus  therefor.  J.  H.  Bridge,  Philadelphia 
Eng.  Pat.  17,267,  July  31,  1906. 

See  Fr.  Pat.  368,620  of  1906  ;  this  J.,  1907,  30.— T.  F.  B 

Water  purifiers:  [Electric ].  F.  B.  Hinkson,  Pitts- 
burg. Eng.  Pat.  21,475,  Sept  28,  1906.  Under  Int. 
Conv.,  Oct.  7,  1905. 

See  Fr.  Pat.  370,281  of  1906  ;  this  J.,  1907,  273.— T.  F.  B. 

Purifying   apparatus   for   liquids.     C.    Schmidt,    Vienna. 

U.S.    Pat.    851,778,   April   30,    1907. 
See  Eng.  Pat.  1158  of  1906 ;  this  J.,  1906,  440.— T.  F.  B. 


( a )— DISINFECTANTS. 

Phenol  and  crcsol ;    Determination  of by  a  biological 

method.  M.  W.  Blyth  and  L.  Goodban.  Analyst, 
1907,  32,  154—158. 
It  has  been  shown  7>reviously  by  one  of  the  authors 
(this  J.,  1906,  1183)  that  the  "ger^iicidal  value  of  cresol 
is  considerably  greater  than  that  of  phenol,  and  they  now 
record  the  results  of  exi)eriments  which  prove  that  the 
mean  dilution  figure  for  pure,  freshly-distilled,  emulsitietl 
ortho-,  meta-,  and  jmra-cresol  is  270,  and  that  of  phenol 
imder  the  same  conditions  is  130.  Further,  they  find 
that  when  mixtures  are  made  consisting  of  distilled  cresols. 
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and  phenol,  the  dilution  figure  obtained  is  strictly  in 
accordance  with  the  composition  of  the  mixture.  The 
"  dilution  figure  "  means  that  one  part  by  weight  of  the 
germicide  in  D  parts  of  water  killed  the  organism  under 
the  conditions  of  the  experiment  in  12 '5  minutes,  but  not 
in  10  minutes.  Five  grms.  of  the  phenol  or  cresol  were 
added  to  25  c.c.  of  a  solution  containing  10  grms.  of  pure 
potassium  soap  (B.P.)  and  10  grms.  of  pure  resin  soap  ; 
the  mixture  was  then  diluted  to  a  volume  of  100  c.c. 
This  emulsion  was  added  to  24-hour  cultures  of  B.  coli 
communis  in  broth  (  +  15)  at  a  temperature  of  22°  C. 
The  percentage  of  phenol  and  cresol  in  a  mixture  is  calcu- 
lated from  the  formula : 


(1)  P= 


100  (Dj-D^), 
A— £>, 


where  P  is  the  percentage  of  phenol,  D^  the  dilution  figure 
for  cresols,  D2  the  dilution  figure  for  phenol,  and  D^  the 
dOution  figure  found  for  the  mixture.  The  met-hod 
described  above  is  not  applicable  to  mixtures  containing 
water,  and,  in  order  to  determine  water  at  the  same  time 
as  phenol,  use  is  made  of  the  fact  that  organic  matter 
lowers  the  germicidal  efficiency  of  coal-tar  disinfectants. 
The  organic  matter  most  convenient  to  use  is  milk,  5  c.c. 
of  this  being  introduced  into  each  test.  In  the  case  of 
phenol,  the  dilution  figure  is  lowered  from  130  in  water 
to  90  in  milk,  and  in  the  case  of  cresols,  from  270  in  water 
to  170  in  milk.  Therefore,  in  a  mixture  of  phenol,  cresols, 
and  water,  the  difference  in  the  dilution  figure  obtained 
in  water  and  milk  will  depend  on  the  actual  amount  of 
phenol  and  cresol  present,  and,  from  the  results  obtained, 
it  is  possible  to  calculate  the  percentage  of  phenol,  cresol, 
and  water  present.  In  the  case  of  tar.  let  x  be  the  per- 
centage of  phenol  and  cresol  present,  and  D^,  the  apparent 
dilution  figiu-e,  then  the  real  dilution  is  represented  by 

—     Let  Ki  be  the  difference  observed  between  the 

water  figure,  D^,  and  the  milk  figure,  J/j  for  pure  cresols, 
K2  the  difference  between  the  water  and  milk  figures  for 
phenol,  and  K^  the  apparent  difference  between  the  water 
and  milk  figures  of  the  sample  under  examination,  then 

100  J>3  (^1  -  JTa)  - 100  ^3  (A  -  Do), 
^  '  K1D0-K2D1 

It  is  preferable  to  employ  separated  milk  ;  the  organism 
used,  as  well  as  the  other  details,  may  vary  considerably, 
but  for  each  set  of  experiments,  all  these  details  must  be 
kept  absolutely  the  same. — W.  P.  S. 

Sulphuric  acid  as  a  fun/jicide  ;   Dilute  — • — .     H.  Kraemer. 
Proc.   Amer.   Phil.   Soc,   45,    157. 

The  author  observed  that  when  sulphur  was  volatilised 
imder  certain  conditions  it  was  much  more  effective  as  a 
fungicide  than  when  dusted  upon  plants.  From  his 
observations,  he  concluded  that  the  effect  might  possibly 
be  due  to  sulphuric  acid  formed.  To  test  this,  sulphur 
was  burned  under  a  bell  jar  connected  with  an  aspirator, 
U -tubes  being  introduced  with  proper  solutions  for 
collecting  volatile  products.  Under  these  conditions, 
when  very  slowly  heated,  28"0  per  cent,  of  the  sulphur 
was  converted  into  sulphuric  acid,  with  the  formation  of 
only  small  amounts  of  sulphur  dioxide,  the  remainder 
of  the  sulr>hur  b?ing  sublimed.  When  rapidly  heated,  some- 
what o^e^  If  per  cent,  of  sulphuric  acid,  and  from  ^  to 
1 J  per  cent,  of  sulphurous  acid  were  formed,  the  remainder 
being  sublimed  sulphur.  Spraying  experiments  with 
solutions  of  sulphuric  acid  were  made.  It  was  found 
that  a  solution  containing  1  part  of  sulphuric  acid  to  200 
parts  of  water  produced  a  marked  burning  effect  upon 
some  tender  fo  iage,  but  that  1  to  1000  was  perfectly 
safe  and  quite  efficacious,  especially  so  for  treating  the 
rose  mildew. 


XIX.— PAPER,   PASTEBOARD,   &c. 

(Continued  from  page  549.) 

Barley  straw  for  paper  pulp.     H.  de  Montessus.     Monit. 
Papeterie  fran^  ;    Papier-Zeit.,  1907,  32,  1534—1535. 

Barley  straw  in  Algeria  costs  only  5 — 6  francs  per  ton. 
The  yield  of  bleached  pulp  amounts  to  about  40  per  cent.. 


although  the  cellulose-content  may  be  as  high  as  56  per 
cent.  Much  of  this  cellulose  consists  of  parenchymatous 
cells,  most  of  which  are  eliminated  during  the  "washing 
process.  The  pa^jer-making  fibres  have  an  average 
length  of  1.5  mm.,  and  an  average  diameter  of  0-01  mm.  ; 
they  closely  resemble  esparto  fibres,  are  of  uniform 
dimensions  and  silky  to  the  touch.  The  author  gives  the 
following  analysis  of  barley  straw :— Cellulose,  52-00 ; 
fat  and  wax.  1-60;  aqueous  extract,  2-07;  pectinous 
matter,  29-48 ;  moisture,  8-20 ;  ash,  6-65  per  cent. 
Straw,  being  more  highly  lignified,  requires  a  more  severe 
treatment  than  esparto  for  the  preparation  of  the  pulp, 
higher  pressures  and  more  caustic  soda  being  employed 
in  the  boiling.— J.  F.  B. 

Paper ;     Free    mineral    acids    in .     L.     Kollmann. 

Zentr.   oest.-ung.   Papierind,    1907,   261  ;    Chem.   Zeit., 
1907,  31,  Rep.  210. 

Ix  continuation  of  a  previous  note  (this  J.,  1907,  482), 
the  author  has  examined  200  samples  of  paper  without 
finding  one  which  contained  free  mineral  acid,  although 
many  of  them  had  an  acid  reaction  due  to  aluminium 
salts.  Strips  of  paper  were  steeped  in  solutions  of  hydro- 
chloric and  sulphuric  acids,  ranging  from  0-1  to  2  per  cent., 
and  were  then  dried  without  pressing.  The  acidity  was 
determined  immediately  after  drying,  and  after  intervals 
of  3.  7,  and  15  days  respectively.  Up  to  a  concentration 
of  about  I  per  cent.,  it  was  found  that  the  paper  took  up 
more  hydrochloric  acid  than  sulphuric  acid  ;  at  higher 
concentrations  the  reverse  was  the  case.  The  acid- 
contents  of  the  papers  diminished  rapidly  during  the  first 
three  days,  after  which  the  decrease  was  slow,  and  finally 
the  acidity  became  fairly  constant  when  it  fell  to  about 
0.15  per  cent.— J.  F.  B.  ' 

Roofing   paper  :    Pulp  for .     G.    Sellergen.     Svensk 

Pappers  Tidning ;  Paper  Making,  1907,  26,  231. 
For  the  manufacture  of  good  roofing  felt,  a  content  of 
30 — 40  per  cent,  of  wool  is  indispensable.  If  the  wool 
be  completely  replaced  by  mechanical  pulp,  chemical 
pulp,  jute,  cotton,  or  linen,  the  resulting  felt  will  not 
withstand  the  direct  rays  of  the  sun  or  atmospheric 
influences,  especially  rain  and  low  temperatures.  Felts 
containing  wool  also  expand  less  in  hot  weather.^ — A.  S. 

Lignocelluloses  ;    A   new  colour  reaction  of .     A.   S. 

AVheeler.     Ber.,  1907,  40,  1888—1890. 

The  nitranilines  give  a  blood-red  colour  reaction  with 
lignocelluloses.  The  paranitraniline  is  the  most  con- 
venient, and  the  reagent  is  composed  of  a  2  per  cent, 
solution  of  this  compound  in  hydrochloric  acid,  sp.  gr. 
1  -06.  At  the  ordinary  temperature  the  coloration  develops 
only  slowly,  but  if  the  reagent  be  heated,  the  colour 
appears  at  once.  The  solution  preserves  its  activity  for 
an  indefinite  time. — J.  F.  B. 

Cork  formation  ;   Role  of  phenols,  and  tannic  and  hydroxy- 
benzoic  acids  in .     E.  Drabble  and  M.  Xierenstein. 

Collegium,  1907,  179. 

The  authors  have  studied  the  condensation  products  of 
certain  taimins,  gallic  acid,  phenols,  and  hydroxybenzoic 
acids  produced  by  the  action  of  phosphoric,  acetic,  hydro- 
chloric, and  formic  acids,  and  also  by  the  action  of  carbon 
dioxide  on  a  mixture  of  formaldehyde  with  a  phenol, 
or  tannic  or  hydroxybenzoic  acid.  They  find  that  these 
condensation  products  give  reactions  similar  to  those  of 
cork.  Thus  they  are  insoluble  in  Schweitzer's  reagent 
and  concentrated  sulphuric  acid,  but  are  soluble  in  strong 
potassium  hydroxide  solution.  It  is  suggested  that  such 
condensation  products  play  an  important  part  in  cork 
formation,  ])henols,  tannins,  hydroxybenzoic  acids  and 
formaldehj-de  all  being  present  in  the  plant  tissues. 
In  tracing  the  distribution  of  these  bodies  in  the  stem, 
the  authors  recommend  potassium  cyanide  as  a  useful 
reagent  for  microscopical  work.  It  gives  a  clear 
pink  colour  in  the  presence  of  gallic  acid.  Potassium 
bichromate  gives  an  immediate  brown  colour  with 
gallic  acid,  but  with  tannin  acid  no  colour  is  obtained 
or  a  colour  only  very  slowly  developed.  A  chemical 
examination  of  cork  showed  the  presence  of  gallic 
acid   and   derivatives  of  phenols,   and   of  gallic,   tannic, 
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•nd  hydroxybenioic  acids.  Both  the  artificially 
prepared  condensation  proiluct  of  sjallic  acid  and  that 
obtaine*.!  from  cork  yielded  diplienylnu>tl\ano  when 
distilleil  with  zinc  dust,  whilst  pyroiiallnl  and  ]>roto- 
cate^'huic  acid  were  also  obtained  as  degradation  ]>ioducts 
from  an  alcoholic  extract  of  cork.  The  authors  consider 
that  tannic  and  gallic  acids  and  similar  substances  are 
precipitated  in  the  walls  of  the  cork  cells  by  formaldehyde 
and  acids  present  in  the  plants. — S.  K.  T. 

Fibrt-i  separtUed  from  colton   meii/i  :     Propcrtic.t  of . 

E.  Drabble.     V..  page  tiOo. 

Colophony:     Studus   on    Amen'cnn .     C.    Schwalbe. 

Xlllfi..  page  025. 

Engush  Patents. 

CeUuloge     solutions ;      Preparation     of    acidiflised . 

L.    Lederer.   Sulzbach.   Gernianv.     Eng.    Pat.    26.502, 

Nov.  22.  1906. 
See  Fr.  Pat.  371.357  of  1906  ;  this  J.,  1907,  340.— T.  F.  B. 

Cellulose  compound  [formate]  ;    Production  of  a  new . 

V.  F.  Feeny.  London.  From  J.  P.  Bemberg.  Act-ges., 
Barmen- Ritter?hausen.  German  v.  Eng.  Pat.  2511, 
Jan.  31,  1907. 
Cellclose.  1.T — 30  parts,  is  treated  with  100  parts  of 
98  per  cent,  formic  acid  containing  either  2 — 10  parts 
of  sulphuric  acid  or  else  2 — 4  parts  of  dry  hydrochloric 
arid.  At  a  temperature  of  15' — 18^  C.  with  repeated 
stirring,  the  cellulose  Ls  completely  dissolved  in  about 
24  hours,  and  the  cellulose  formate  is  poured  into  water. 
and  purified  in  the  usual  way.  The  product  is  soluble 
in  formic  acid,  acetic  acid.  &c.,  and  is  to  be  used  for 
prodncing  films  and  threads,  and  for  coating  textiles. 

—J.  F.  B. 

Cork;    Manufacture  of  artificial .     H.   Coale,   Balti- 
more,   U.S.A.     Eng.    Pat.     11,632,    May    18,    1906. 
See  Fr.  Pat.  366.586  of  1906 ;   this  J.,  1906.  1064.— T.  F.  B. 

United  States  Patents. 

Matter   [adhesive    material]  ;     Composition    of ,    and 

process  of  making  same  [from  waste  sulphite  h^es]. 
J.  S.  Rob^on.  Assignor  to  Robeson  Process  Co.,  Camden, 
X.J.    U.S.  Pat.  851.378,  April  23.  1907. 

Farinaceous  vegetable  materials,  such  as  boiled  wheat 
flonr  rich  in  protein,  are  intimately  mixed  with  unaltered 
or  waste  sulphite  liquors  and  evaporated  to  a  suitable 
consistency. — 8.  R.  T. 

Hatter    [adhesive  material] ;      Composition    of ,     and 

process  of  making  same  [from  waste  sulphite  lyes].  J.  S. 
Rol)e*ion.  A-Hsijinor  to  Roljeson  Process  Co.,  Camden, 
X.J.    U.S.  Pat.  851.379,  April  23,  1907. 

Ix  the  composition  desnribed  in  the  preceding  abstract, 
%  «oluhle  albuminoid  or  animal  glue  may  be  substituted 
for  farinaceoa<<  materials. — S.  R.  T. 

Malt'r   [ndh^sire    material]  ;      Composition   of ,    and 

pTf^tAJi  of  making  same  [from  waste  sulphite  hies].  J.  S. 
Ro^l«»•on.  Assignor  to  Rol)eson  Process  Co.,  Camden 
X.J.     U.S.  Pat.  851.380,  April  23,  1907. 

Boiled  «t*rchy  material-,  molasses,  or  dextrin,  are  incor- 
porated, either  singly  or  together  with  foncentrated 
•nlphite  liquor. — S  K  T, 

Matter   [adhesive    material]  ;      Comjtosition    of ,    and 

prrtre^t  of  making  samr  [from  waste  sulphite  lyes].  J.  S. 
Robeson,  .Assignor  to  RolK-«on  Process  Co.,  Camden 
.N'.J.     U.S.  Pat.  851.381,  April  2.3.  UH)!. 

A  ro5CENTRATED  sulphite  solution  of  non-woody  tissue 
{waste  lalphite  lye«)  is  mixwl  with  the  condensed  liquid 
obtained  from  the  destmctive  distillation  of  wood  and 
beM«d  tiD  bomogencom.— S.  R.  T. 

CeUnlcMt  derivative  and  procfAs  of  making  same.  (>.  W. 
MilcM,  Belm'wit,  Mass.  ReL«sue  No.  12,fl37  dated 
April  23.  HK)7.  of  U..S.  Pat.  83M..3.V),  Oec.  11.  VMW,. 

See  Fr.  Pat.  3.58,079  of  1905  ;  this  J..  1900,  195.— T.  F.  B. 


French  Patents. 

Paper  for  drif  copying  ;    Preparation  of .  '  A.  and  M. 

Pidelaserra  v  Brias.     Fr.   Pat.   372.488,  Dec.  8,   1906. 
Under  Int.  Conv.,  Dec.  20,  1905. 

Copying  paper  is  steeped  in  a  solution  of  glycerin,  and  the 
water  is  evaporated  off.  The  proportion  of  glycerin 
may  be  varied  according  to  the  effect  desired ;  the  smaller 
the  percentage  of  glycerin  the  drier  is  the  paper,  but  the 
pressure  required  to  obtain  the  copy  is  greater  ;  a  solution 
containing  5  per  cent,  of  glvcerin  gives  satisfactorv 
results.— J.  F.  B. 

Celluloid  ;     Manufacture    of    a    substitute    for .     L. 

Arbezcarme.     Fr.  Pat.  372,512,  Dec.  13,  1906. 

A  substance  resembling  celluloid  is  prepared  by  replacing 
the  camphor  usually  employed  by  a  mixture  of  rosin  and 
naphthalene.  These  substances  may  be  mixed  either  by 
fusion  or  in  alcoholic  solutions;  the  physical  properties 
of  the  products  differ  according  to  the  proportions  of  the 
ingredients,  the  mass  being  more  plastic  the  greater  the 
percentage  of  naphthalene. — J.  F.  B. 

Plastic  material  containing  celluloid,  gelatin,  and  glucose. 
L.   Bondet.     Fr.   Pat.   372,599,   Dec.    15,   1906. 

A  solution  is  prepared  of  resinous  material,  six  parts. 
in  alcohol,  eight  parts,  and  another  solution  of  the  same 
resinous  material,  two  parts,  in  five  parts  of  a  vegetable 
oil ;  these  two  solutions  are  mixed.  A  mixture  is 
then  made  of  80  parts  of  gelatin  and  20  parts  of  glucose 
and  dissolved  in  half  its  weight  of  45  per  cent,  alcohol. 
13 — 15  parts  of  the  first  mixture  are  then  mechanically 
incorporated  with  85 — 87  parts  of  the  second,  the  milling 
operation  being  continued  for  an  hour  at  a  temperature 
of  70°  C.  This  mixture  is  finally  milled  with  about 
an  equal  weight  of  the  ordinary  celluloid  paste,  and  rolled 
into  sheets. — J.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

{Continued  from  page  552.) 

Apomorphine  ;    Constitution  of .     A   contribution  to 

the  question  of  the  constitution  of  morphine.     R.  Pschorr. 
Ber.,  1907,  40,  1984—1995. 

The  author  brings  forward  further  evidence  in  favour  of 
the  view  that  the  constitutions  of  apomorphine,  morphine, 
and  thebaine  are  best  represented  by  the  following 
formulae": — 


CH  CH2N.CH3 

/\/\/\ 

HCSC       CH  CH2 

I    -  Ml       I       I 

HOC  '\'C      C      CH2 

\/VV 

COHC      C 


I      " 
HC      CH 
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C     C     8CH 
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—A.  S. 
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Morphine  ,•     Krwwledge    of .     XI.     Hydroxymethyl- 

raorphimethine  {ketodihydromethi/lmorphimethine).        L. 
Knorr  and  H.  Horlein.     Ber.,  1907,  40,  2042—2048. 

The  authors  find  that  the  compound  previously  named 
hydroxymethylmorphimethine  (this  J.,  1006,  "  494)  is 
really  ketodihydromorphimethine,  and  that  it  is  formed 
from  hydroxycodeine  in  a  manner  quite  analogous  to  the 
formation  of  narceine  from  narcotine  (methylhydrasteine 
from  hydrastine).  It  yields  a  mono-acetyl  derivative, 
and  not  a  di-acetyl  compound  as  previously  reported. 
It  is  pomted  out  that  the  formation  of  ketodihydro- 
methylmorphimethine  in  this  manner  proves  that  the 
nitrogen  of  the  side  ring  of  morphine  alkaloids  is  united 
at  the  hydrogenised  bridge  of  the  phenanthrene  nucleus 
(position  9  or  10).  The  authors  consider  also  that 
iP.schorr's  pyridine  formula  (see  preceding  abstract)  needs 
modification  in  the  light  of  these  facts.  The  formula 
they  suggest  differs  from  that  of  Pschorr  in  that  the 
hydrogen  atom  at  position,  5,  is  transferred  to  the  carbon 
atom  between  positions,  8  and  9. — A.  S. 

Anisotheobromine.     Sztankav.     Pharm.  Post.,   1907,   154. 
J.  Pharm.  Chim.,   1907,  25,  494—495. 

This  is  a  molecular  combination  of  sodium-theobromine 
with  sodium  anisate,  C7H7N402Xa.C6H4^.0CH3.C02Xa. 
Forty-five  grms.  of  theobromine  are  dissolved  in  a  solution 
of  10  grms.  of  sodium  hydroxide  in  a  mixture  of  water 
and  alcohol ;  this  liquid  is  mixed  with  a  solution  of  21  grms. 
of  sodium  carbonate  and  38  grms.  of  anisic  acid  in  water  ; 
the  mixture  is  evaporated  to  dryness  on  the  water-bath. 
Anisotheobromine  is  employed  as  a  substitute  for  diuretine, 
being  claimed  to  be  more  stable,  and  less  easily  acted 
on  by  atmospheric  carbon  dioxide  than  the  latter. — J.  O.  B. 

Euscopol  [Scopolamine  hydrobromide].  Riedel.  Pharm. 
Zeit.,  1907,  52,  158.  J.  Pharm.  Chim.,  1907,  25,  492  — 
493. 

Euscopol  is  the  name  given  to  chemically  pure,  optically 
inactive  scopolamine  hydrobromide,  m.  pt.  180° — 181°  C. 
It  differs  from  the  salt  official  in  the  Ph.  G.  IV.,  which  is 
a  mixture  of  the  hydrobromides  of  optically  active  and 
inactive  scopolamine.  The  melting  point  of  euscopol  is 
not  very  sharp ;  it  softens  at  165° — 170°  C,  melts  at  180° — 
181°  C,  and  gives  a  clear  liquid  at  185°  C.  Euscopol 
picrate  crystallises  in  long  denticulated  foliaceous  crystals  ; 
m.  pt.  192° — 194°  ;  the  picrate  of  the  optically  active 
base  forms  fine  needles,  m.  pt.  190° — 191°.  The  medicinal 
dose  of  euscopol  is  about  —f,  higher  than  that  of  ordinary 
scopolamine  hydrobromide. — J.  O.  B. 

Coumarin  in  Achh/s  triphylla  ;  Occurrence  of .     C.  E. 

Bradley.     J.  Amer.  Chem.  Soc,  1907,  29  [4],  606. 

Achlys  triphylla  is  found  abundantly  in  the  fir  forests  west 
of  the  Cascade  ilountains,  from  British  Columbia  to 
California.  The  plant  is  sometimes  called  "  elk  weed," 
but  more  commonly  "  wild  vanilla,"  on  account  of  its 
fragrant  odour.  A  small  quantity  of  the  fresh  leaves  was 
shaken  with  ether,  and  the  latter  allowed  to  evaporate 
slowly.  Minute  needle-like  crystals  were  obtained  from 
the  residue.  They  had  the  odour  of  coumarin,  were 
insoluble  in  cold  water,  but  soluble  in  warm  water,  alcohol, 
and  chloroform.  On  extracting  the  air-dried  plant  with 
chloroform  instead  of  with  ether,  colourless  crystals  were 
obtained,  possessing  a  very  strong  odour  of  coumarin  and 
honey,  and  melting  at  65°  C.  Ferric  chloride  gave  no 
colour  to  their  aqueous  solution,  showing  the  absence  of 
vanillin.  On  fusion  with  caustic  potash,  the  crystals 
yielded  acetic  and  salicylic  acids.  By  shaking  out  the 
water  extract  of  the  plant  with  ether,  a  yield  of  0-20  per 
cent,  of  coumarin  was  obtained  on  the  air-dried  plant. 
A  large  proportion  of  the  coumarin  exists  in  the  leaf 
stalks.  Among  the  several  plants  containing  coumarin, 
Hierochloa  borealis  is  the  only  western  species  noted. 
IJ  -O.  R. 

Homo-eriodictyol ;     Constitution   of .     A    crystalline 

substance  from  eriodiclyon  leaves.     Bv  F.  B.  Power  and 
Frank  Tutin.     Chem.  Soc.  Proc,  1907,  23,  133. 

The  substance  termed  homo-eriodictyol.  Ci6Hi40e  (m.  pt 
223°),  previously  isolated  and  described  by    the    authors 


(this  J.,  1906,  1065),  has  been  further  investigated.  It  is 
isomeric  with  hesperitin  (Ber.,  1881,  14,  970),  and  similar 
to  the  latter  in  many  of  its  properties,  but  its  sodium 
compound  has  the  normal  fornmla  CifiHisOeNa  (see 
Perkin.  Chem.  Soc.  Trans.,  1898,  73,  1037).  Homo- 
eriodictyol  contains  one  methoxyl  group  and  yields  a 
tetra-acetyl  derivative,  Ci6Hio06(C2H30)4  (m.  pt.  154'). 
On  fusion  with  potash  it  gives  protocatechuic  acid.  When 
homo-eriodictyol  is  hydrolysed  with  a  concentrated 
aqueous  solution  of  potassium  hydroxide,  it  yields  phloro- 
glucinol  and  ferulic  acid  (4-hydroxy-3-methoxycinnamic 
acid).  From  these  results  it  is  concluded  that  homo- 
eriodictyol  must  possess  the  following  constitution  : 


CH,0 


"\ 


OH 


.CH:CH.CO. 


>0H. 


OH 


The  "  eriodyctionon,"  recently  described  by  Mossier 
(this  J.,  1907,  275),  is  evidently  identical  with  homo- 
eriodictyol. 

Eriodictyol,  CjsHiaOe  (m.  pt.  267°),  a  crystalline  sub- 
stance which  was  also  isolated  by  the  authors  from  eriodic- 
tyon  leaves  [loc.  cit.),  contains  no  methoxyl  group.  When 
heated  with  acetic  anhydride  it  yielded  two  compounds, 
melting  at  137°  and  195°— 196°  res^iectively.  It  is 
considered  probable  that  homo-eriodictyol  is  a  mono- 
methyl  ether  of  eriodictyol. 


Oil  of  the   Pacific  arbor  vitce  ;     Essential .     W.    C. 

Blasdale.     J.  Amer.  Chem.  Soc,  1907,  29,  539—541. 

The  air-dry  foliage  of  Pacific  arbor  vitse  [Thuja  plicata) 
was  ste  I m  distilled,  the  oil  thus  obtained  being  fractionated. 
The  largest  fraction  boiled  at  198°— 200°  C.  ;  it  was  found 
to  have  a  sp.  gr.  (at  15°  C.)  of  0-9142,  a  refractive  index 
of  1-4532,  and  an  angular  rotation,  in  a  100-mm.  tub.% 
of  — 0'-52'.  It  formed  a  crystalline  addition  product 
with  sodium  bisulphite,  and  a  white,  crystalline  product 
(m.  pt.  121°)  on  treatment  with  bromine  in  ligroin  solution. 
In  all  these  respects  the  compound  agrees  with  thujone, 
the  rf-isomeride  of  which  occurs  in  the  essential  oil  of  the 
white  or  swamp  cedar  (Thuja  occidentalis).  The  above 
described  oil  is  probably  a  mixture  of  the  two  optically 
active  modifications.  By  subjecting  shavings  of  the  wood 
of  Pacific  arbor  vitse  to  steam  distillation,  and  extract- 
ing the  distillate  with  petroleum  ether,  a  white  crystalline 
substance  was  obtained  which  possessed  the  odour  of  the 
wood  in  a  marked  degree.  The  recrystallised  substance 
melted    at   80°.     Its   empirical   formula   appears     to    be 


Juniperus   phcenicea  ;    Essential  oil  of .     J.    Rodie. 

Bull.  Soc.  Chim..  1907,  [4],  1,  492 — 197. 

I>'  examining  the  essential  oil  of  Juniperus  phaenicea.  the 
author  has  shown  that  92-3  per  cent,  of  the  oil  consists  of 
teipenes  boiling  below  180°  C.  (this  J.,  1906,  1065).  6-51 
])er  cent,  of  the  oil  boils  above  180°  C.  This  fraction  is  a 
thick  reddish-browii  liquid,  with  an  odout  closely 
resembling  that  of  junij)cr  wood.  It  has  sp.  gr.  0'946 
at  15°  C,  and  optical  rotation  in  a  100  mm.  tube,  — 1°  10'. 
It  has  a  saponification  value  of  18-2,  and  after  acetylation 
this  value  rises  to  85-4.  On  treatment  with  sodiuui 
bisulphite,  an  aldehyde  with  a  powerful  odour  was 
obtained.  This  jaelded,  on  heating  with  jnTuvic  acid 
and  /3-naphthylamine  in  alcoholic  solution,  a  nai)htho- 
cinchoninic  acid  decomposing  at  275° — 276"  C.  After 
sajionification,  the  following  acids  were  isolated  :  — 
Acetic  ;  caproic.  boiling  between  190°  C.  and  21(1  (".. 
and  with  sj).  gr.  0-930  at  16°  C.  ;  and  an  acid  boiling 
between  255°  C.  and  265°  C,  with  sp.  gr.  0-970  at  15°  C. 
After  purification,  the  sjiecific  gravity  of  this  latter 
acid  rose  to  0-975.  Besides  the  aldehyde  and  acids, 
terpenes  are  present  in  the  fraction  of  the  oil  boiling  above 
180°  C— F.  Shdn. 
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Terpenea  and  esaenlud  oifc  (83rd  cotnmunieatioH).  Observa- 
tions in  th'  /fNfAoiic  series.  Homoeamphene  and  homo- 
camphenyiic  acid.  O.  Wallach.  Annalen.  1SH)7,  353, 
•il>y— 227. 
The  author  has  resumed  his  examination  of  fenchone  to 
obtain  a  better  imderstandinsr  of  its  constitution,  and  to 
corr«x-t  thi*  fornuila  rooontlv  put  forward  by  Semnder 
(this  J..  HKMi.  8-2l>.  and  Dor.,"  IWC).  39.  3'.HU)).  '  Tiie  senii- 
carbazone  of  fenchone  >'m\  be  made  by  allowing  a  solution 
of  semicarbitzide  hydnK-hloride  and  sodium  acetate  to 
react  with  an  alcoholic  solution  of  fenchone  for  two 
weeks,  and  distilline  with  steam.  The  fenchone  semi- 
carbazoue  which  remains  behind  crystallises  from  dilute 
alcohol  in  larcc  well  detined  rhombic  jni^ms,  ni?lting 
at  l.><-i"  —  1S3""  t".  Th»»  dextro  and  hevo  modifications  of 
fenchone  both  \neld  semicarbazones.  A  racemic  mixture 
of  the  d-  and  /-fenchoae-semicarbazones  melts  at  17"2° — 
173°  C.  ;  rf-fenchonc  semicarbazone  has  [010= +47-04", 
and  /-fenchone-semicarbazonc  has  [a]D  =  -  40-.S2^  to 
-  46-*»S-.  The  fraction  of  Thuja  oil  boilinji  between  100° 
and  2«X1'  C.  was  oxidised  with  permanofanate  to  remove 
thujoue  and  then  treated  with  semicarbazide.  On 
crystallising  the  product  from  methyl  alcohol,  the  difficultly 
soluble  seniicarbivzone  of  /-camiihor,  melting  at  238°  C, 
was  obtained  tirst  then  the  more  easily  soluble  semi- 
carbazone of  /-fenchone,  melting  at  182° — 183°  C.  As 
camphor  forms  a  semicarbazone  more  readily  than 
fenchone.  the  two  substances  can  bs  separated  by  this 
method.  As  Thuja  oil,  after  fractionation,  only  gives  the 
semicarbazone  of  a-thujone.  and  not  that  of  camphor, 
it  follows  that  the  presence  of  camphor  after  oxidation 
is  due  to  an  ester  of  /-bomeol  in  the  original  oil.  By  a 
similar  method  it  was  shown  that  commercial  rf-fenchone 
contained  rf-camphor.  Homofenchyl  alcohol,  (a-methyl- 
fenchol).  CijHigOH,  was  obtained  by  the  action  of  methyl- 
mapnesjum  io<lide  on  <f-fenchone  ;  this  substance  boils 
at  215'— 216°  C.  melts  at  fil°  C  and  has  [«]d=M2°— 
2-2°.  Homofenchene,  CjiHig.  was  prepared  from  this  by 
fu.sion  uith  potassium  bisulphate  at  lf30°  C.  It  boils  at 
I7(l'_172=  C.  and  melts  at  32°— 37"  C.  Homofenchene 
resembles  camphene  in  appearance  and  odour,  it  has 
sp.  jrr.  0-8520.  and  wd  =  1-4557  at  46°— 47°  C.  and 
[a]D=23•06^  On  oxidation  with  permanganate  at 
4ir — 00"  C.  an  acid  melting  at  179°  C.  was  produced  in 
small  quantities  owing  to  the  pre.sence  of  camphor  in  the 
fenchone  used.  The  principal  product  was  a  lactone-like 
substance.  ('nHjgOs.  melting  at  157°  C.  Homoeamphene 
was  obtained  from  cami)hor  bv  a  similar  process,  and 
boiled  at  166°— 168°  C.  and  melted  at  28°  C.  On  oxidation 
with  pet minganate,  this  yielded  homocamphenylic  or 
a-borneolcarboxylic  acid.  CjoHifi(OH)COOH,  which  was 
molated  by  means  of  its  difti'idtly  soluble  sodium  salt. 
This  a^id  crystallises  from  alcohol  and  melts  at  179°  C, 
and  is  identical  with  the  acid  obtained  by  the  oxidation 
of  homofenchene.  The  acid  has  [o]d  =  -  34-8°  in  methyl 
alcohol,  and  =  -  3'>-72°  in  ether.  On  oxidation  with 
lead  peioxide.  rf-camphor  melting  at  175°  C.  is  pioduced. 
following  formuiaj  are  given  : — 


The 

CH,— C(CH,)— CcCHj 

C(CH,),  I 

,— CH CH2 


UH,- 


Homocamphene. 


CH2— C(CH3)— C(OH)COOH 

j  C(CH3)2     ] 

CH^ — vJH OHo 

Homfx:ami)henylic  acid. 

— F.  Shdx. 


Sulphnnnl ;    Detection   of  in   trional   and   tetronal. 

E.  Gabutti.     J.  Pharm.  Chim.,  1907,  25,  183—186. 

Adulteration  of  trional  (diethylsulphonc-mcthylethyl- 
methane)  and  tetronal  (diethylsuiphone-diethylmethane)^ 
with  sulphonal,  may  be  readily  detected  by  treating  the 
suspected  .sample  with  ether,  in  which  sidphonal  is 
markedly  less  soluble  than  the  other  two  compounds. 
Ten  c.c.  of  ether  completely  dissolves  0-5  grm.  of  trional, 
and  1  grm.  of  tetronal.  at  15°  C.  ;  but  it  only  dissolves 
about  0-07  grm.  of  sulphonal.  The  residue  left  undissolved 
by  ether  could  be  identified  as  sulphonal  by  its  known 
reactions  and  its  m.  pt.  125-5°  S.  The  evaporation  residue 
of  the  ethereal  extract  should  be  examined  micro- 
scopically. Sulphonal  occurs  in  elegant  foliated  crystals, 
resembling  those  of  ammonium-magnesium  phosphate  ; 
trional  forms  square  tablets ;  and  tetronal,  radiating, 
almost  round,  fibrous  croups,  similar  to  urea  oxalate. 

—J.  0.  B. 

Monotal  [Guaiact/l  ethyl  glycollnteX  —  Impens.  Apoth. 
Zeit.,  1907-  22,  147.  J.  Pharm.  Chim.,  1907,  25. 
493—494. 

The  ethyl-glycollic  acid  e.ster  of  guaiacol, 
C2H5OCH2.  CO.  0CcH4.  OCH3, 

has  been  introduced  into  medicine  under  the  above  name. 
It  is  an  oily,  colouiless  liquid,  with  a  faintly  aromatic- 
odour  ;  b.  pt.  170°  C.  at  25  mm.  Solubility  in  water, 
0-32  :  100 ;  readily  soluble  in  oils.  29-6  parts  dissolving  in 
100  parts  ot  olive  oil  at  19°  C.  It  is  less  caustic  than 
guaiacol. — J.  0.  B. 

Ethyleneglycol  and  some  other  alcohols  ;  Preparation  of . 

L.  Henry.     Bull.  Acad.  rov.  Bele.,  Classe  des  Sciences,. 
1906,  732—740.     Chern.  Zentr.,  1907,  1,  1314. 

The  author  has  applied  the  observ.itions  of  Haller  on  the 
alcoholysis  of  fats  (this  J.,  1906,  1158  ;  1907,  328)  to  the 
preparation  of  some  alcohols  not  easil}'  obtained  by  other 
means.  Ethyleneglycol  was  obtained  with  a  yield  of 
90  per  cent,  of  the  theoretical,  by  gently  boiling  for 
a  quarter  of  an  hour  a  mixture  uf  146  grms.  of  ethj'lenc- 
diacetin,  C2H4(C»H302)o,  with  28  grms.  of  methyl  alcohol, 
containing  1-5  per  cent,  of  hydrochloric  acid,  and 
then       distilling.  Trimethyleneglycol,       CsHe^OH)^, 

trimethylenemonochlorhydrin,  CsHgCh.OH),  and  acetol, 
CHy.CO.CH.^OH,  were  obtained,  in  good  yields,  in  an 
analogous  manner  by  boiling  methyl  alcohol,  containing 
1 — 2  per  cent,  of  hydrochloric  acid,  with  trimethylene- 
diacetatc,  trimethylenechloroacetate,  and  the  acetyl  ester 
of  acetol,  respectively. — A.  S. 

Mercuric  chloride  ;  Solubility  of in  mixed  solvents.. 

M.  Dukelski.     Z.  anorg.  Chera.,  1907,  53,  327—337. 

The  author  determined  the  solubility  of  mercuric  chloride 
in  various  organic  solvents  and  in  mixtures  of  two  solvents. 
The  solubility  in  carbon  tetrachloride  is  nil,  and  it  is  also' 
very  sli<rht  in  chloroform,  the  saturated  solution  at 
-20-5°C.  containing  0-01  per  cent.,  and  at  +44-2°  C.,. 
0-12  per  cent,  of  inercurio  chloride.  The  chief  results 
obtained  are  showTi  in  the  following  tables,  the  figures 
representing  the  percentage  by  weight  of  mercuric  chloride- 
in  the  solution  : — 


Beunte. 

Ethylene  Chloride. 

Ethyl  acetate. 

CeH.-fCjHsOH. 

C.H«■^2C,H^0H. 

•C.              HfCI.. 

•c. 

HgCI,. 

•c. 

HgCl2. 

•c. 

HgClj. 

•c. 

HgCI». 

per  ecBt. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

♦  ••5      '         «V«« 

0-0 

1-33 

0-0                  22-8 

-2-5 

15-20 

-    .1-2 

19-45 

I»-0                0-5.T 

+  12-5 

I-5.S 

+    fl-5        1          22-7 

0-0 

15-40 

00 

20-1  a 

34-1                 0-M 

2fi-H 

l-6« 

20-1                  22-8 

+  8-0 

16-38 

+    9-1 

21-65 

U-\                1-02 

25-3 

1-73 

38-5                 23-5 

20-5 

18.40 

20.9 

23.57 

e»K>               1-99 

30-Z 

1-92 

45-3                 2e-4 

20-65 

18-50 

24-4 

24-19 

88-0 

2-05 

1 

24-5 

10-33 

36-5 

26-53 

46-» 

2-42 

34-5 

21-34 

53-7 

81-27 

' 

1 

'- 

54-4 

24-84 

74-0 

88-74 
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CHCls-fCaHgOH. 

CHCI3 

+  2C2H5OH. 

CHCls-fCfljOH. 

CHCI3  +  2CH3OH. 

CCU  +  2CH3OH. 

°C. 

HgCl2. 

°C. 

1       HgCla. 

"C.                HgClj. 

°C. 

HgClz. 

°C. 

HgClo. 

. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

-20-5 

3-82 

-20-5 

6-60 

-12-0 

1-73 

,  -  12-0 

3-33 

0-0                    5-20 

-12-0 

4-43 

0-0 

7-69 

0-0 

3-51 

0-0 

6-73 

+   7-7                     6-69 

0-0 

4-89 

+   8-0 

8-96 

+   8-0 

5-63 

+   8-0 

8-21 

24-9                   14-06 

+   8-0 

5-37 

23-0 

10-66 

23-0 

10-15 

23-0 

16-56 

30-6                   19-40 

23-0 

7-12 

38-5 

12-50 

24-9 

10-71 

24-9 

18-45 

35-5                   20-50 

38-5 

8-51 

44-2 

14-40 

30-6 

11-40 

30-6 

19-70 

36-1                    21-80 

44-2 

9-51 

38-5 

12-02 

38-5 

20-83 

48-5                   21-90 

45-6 

9-98 

1 

C2H4C12  +  2CH30H.               CHaCOaCsHs  +  CgHg.     ,     CH3CO2C2H5  +  CHCI3.          2CH3CO2C2H5  +  CCI4      '     Mercuric     cyanide     in 

1                                                                                                      methyl  alcohol. 

"C. 

HgCl2. 

°C. 

HgClj. 

°C. 

HgCla. 

°C. 

HgClo. 

'C. 

Hg(C>')2 

1 

per  cent. 
0-0                13-33 
+  12-5                21-30 
20-8                 29-33 
25-3                 34-78 
30-2                 36-87 
33-0                 37-01 
37-4        ,         37-95 
45-9                  39-36 

0-0 
+    6-5 
25-7 
27-6 
35-5 
45-3 

per  cent,     j 

9-62                  0-0 
9-62                 26-1 
9-78                 36-1 
9-98                 46-0 
10-81                  48-5 
13-69 

1 

per  cent. 
3-34 
407 
4-78 
5-38 
5-10 

0-0 
+  10-3 
25-7 
27-6 
38-5 
4.5-3 

per  cent. 

9-24                 0-0 
905             +14-7 
9-32                23-4 
9-50                 27-4 
9-89        1         31-7 
11-70                 38-1 
44-5 

per  cent. 
26-10 
29-17 
32-01 
31-77 
32-53 
33-29 
34-05 

Curve-diagrams  plotted  from  the  above  results  are  given, 
as  also  are  curves  showing  the  solubility  of  merciuic 
bromide  in  a  mixtiu'e  of  benzene  and  ethyl  alcohol,  and  of 
mercm'ic  cyanide  in  a  mixture  of  benzene  and  methyl 
alcohol. — A.  S. 


Tannins ;  A    colour    reaction   of   

XXIII.,  page  645. 


A.    Brissemoret. 


Tartaric  acid  ;  Xeiv  method  for  the  determination  of . 

A.  C.  Chapman  and  P.  Whitteridge.     XXIII.,  page  645. 

English  Paients. 

Iron  albumennte  ;  Process  for  preparing  easily  soluble 

and    durable    iron    ulbumenate    solutions.     E.     Laves, 
Hannover,  Germany.     Eug.  Pat.  98«<9,  April  27,  1906. 

See  Ger.  Pat.  173,013  of  1904  ;  this  J  ,  1907,  33.— T.  F.  B. 

Chloracetic  ether  [ester]  and  cMoracetic  acid  ;  Process  for 

producing .     G.    Imbert,    Nuremberg.     Ens.    Pat 

5013,  March  I,  1907. 

This  process  consists  in  treating  dichlorethoxyethylene 
(141  kilos.)  with  the  theoretical  quantit}'-of  water  (18  kilos.), 
when  hydrogen  chloride  e.scapes,  and  pure  ethyl 
chloracetate  remains  in  almost  quantitative  yield : 
CgHao-OCHs  +  HoO  =  HCl  +  CH^Cl.CCC.^Hs  (compare 
Eng.  Pat.  "678  of' 1906;  this  J.,  1907.  167).  If  the 
dichloroethoxyethylene  is  boiled  with  excels  of  water, 
chloracetic  acid  is  formed. — T.  H.  P. 

Fatty  acids  :     Manufacture  of  amides  of  the  higher  . 

0.  A.  H.  H.  Kostors,  Hemelingcn.  and  L.  Ottemnnn, 
Bremen,  Germany.     Eng.  Pat.  6731,  March  20,  1907. 

A  HIGHER  fatty  acid,  such  as  stearic  acid,  is  heated  to  a 
suitable  temperature  in  a  closed  vessel,  whilst  a  current 
of  dry  ammonia  gas  is  pumped  through  the  melted  acid 
from  a  receptacle,  in  which  it  is  stored  under  pressure. 
The  ammonia  escaping  from  the  fatty  acid  carries  with 
it  the  water  produced  b}'  the  reaction,  and  passes  through 
a  chamber  containing  quicklime,  in  which  the  moisture 
is  absorbed,  whilst  the  diy  ammonia  is  returned  to  the 
pump-circuit.  The  pressure  in  the  whole  apparatus  is 
equal  to  the  pressure  in  the  ammonia  reservoir,  which  is 
connected  with  the  circuit  by  a  three-way  pipe. — J.  F.  B. 


Ukiteo  States  Patents. 

Organic  peroxides  ;  Preparation  of  monobasic .     A.  C. 

Houghton.  Syracuse.  N.Y.  U.S.  Pat.  851,752,  April  30, 
1907. 

Monobasic  organic  peroxides  are  formed  by  treating 
a  monobasic  aromatic  peracid  with  the  anhydride  of 
a  dibasic  fatty  acid.  For  instance,  an  aqueous  solution 
of  benzoic  peracid  is  agitated  with  succinic  anhydride 
until  the  reaction  is  complete,  and  the  precipitate  is  then 
removed. — J.  F.  B. 

Nucleinic  acids  ;  Compound  of  silver  and .    O.  Degner, 

Assignor  to  Farbenfabr.  vorm.  F.  Bayer  imd  Co., 
Elberfeld,  Germany.     U.S.  Pat.  852,544,  May  7,  1907. 

See  Eng.  Pat.  8407  of  1906  ;  this  J.,  1907,  551.— T.  F.  B. 

Formonucltinic    acid ;    Compound     of    silver     and . 

0.  Degner.  Assignor  to  Farbenfabr.  vorm.  F.  Baver 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  852,545. 
May  7,  1907. 

See  Eng  Pat.  8407  of  1906  ;  this  J.,  1907  65L— T.  F.  B. 

Hexamethylenetetraminc-sodium  acetate  double  salt.  P. 
Bergell,  Assignor  to  J.  A.  Wiilfing,  Berlin.  U.S.  Pat. 
852,993.  May  7,  1907. 

See  Eng.  Pat.  29,093  of  1906  ;  this  J.,  1907,  343.— T.  F.  B. 
French  Patents. 

Amino -alcohols  with  secondary  alcoholic  function  and  their 

acidyl  derivatives  ,  Preparation  of .     E.  Fourneau. 

Fr.  Pat.  372.212,  Nov.  15,  1906. 

Amino- alcohols  having  the  general  fornmla  : 

R.R'.N.CHa.CHo.CHOH.R", 

where  R  and  R'  =  H  or  an  alkyl  radical,  and  where  Pv"  = 
alkyl  or  aryl  or  aralkyl,  are  prepared  by  treating  with 
ammonia  or  amines  the  chloiiiydrins  of  the  formula. 
CHoCl.CHo.CHOH.R".  These  ciilorhj  drins  are  obtained 
by  the  action  of  organo-magiiesium  compounds  on 
acrolein  hydrochloride  (^-chloropropionic  aldehyde).  The 
chlorhydrins  are  heated  in  sealed  vessels  with  the  amines 
at  a  temperature  of  about  125^  C.  for  six  hours  in  benzene 
.solution.  Dimethylamino-dimethylcarbinol,  dimcthyl- 
amino-ethylphcnylcarbinol  and  metliyiamino-etlu'lphenyl- 
carbinol  arc  sijecifically  described. — J.  F.  B. 
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Bntyl-xyltHi  or  buti/l-htluene  ;  Manufacture  of  tertiarif . 

Act.  CJes.  f.  Auilin-Fab.     Fr.  Pat.  37-2.W3  Dec.  15.  190(>. 

A  CVRREM'  of  i-;obutylene  cas  is  pns<tMl  thiou'jrli  a  niixture 
of  5  kilo:!,  of  m  xyltMU*.  "JlH*  irnns.  of  anliydrous  aluiuiaium 
chloride,  and  oO  grins,  of  isobiit yl  chloride,  tlie  teinpcrature 
b«?ing  uiAintained  at  lO"  C.  The  product  is  waslied  with 
water,  the  oil  is  sep.irated  and  submittetl  to  fractional 
distillation,  the  product  boiling  at  •10{\- — -203'  C.  being 
oolleeted.  (lascous  hydrixhloric  or  hydrobromic  acid 
may  be  employed  instead  of  isobutyl  chloride  for  the 
purpose  of  starting  the  reaction. — J.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

(Continued  from  page  552.) 

Triaminobinzenc  and  triaminotoluenc  as  developers. 
E.  Konig  and  O.  Staehlin.  Phot.  Korr.,  1907,  44, 
162  ;   Chem.  Zeit..  1907.  31.  Rep.  212. 

Triamixobexzene  and  triaminotoluene  can  be  employed 
as  photographic  developers  in  presence  of  sulphite  only, 
without  the  use  of  alkalis.  The  developing  power  of 
the  latter  amine  is  far  greater  than  that  of  the  former, 
and  almost  attains  to  that  of  amidol.  Whilst  amidol 
and  diaminoresorcinol  cannot  be  employed  with  alkali 
without  fogging,  the  above  triamines  develop  both  clearly 
and  strongly  in  alkaline  solution.  The  neutral  solutions 
of  these  new  developers  are  very  permanent,  but  their 
alkaline  solutions  rapidly  become  yellow.  /j-Tohu'lene- 
diamine  is  a  more  powerful  developer  than  /j-phenylene- 
diamine :  the  two  />-aminocresols  also  develop  more 
powerfully  than  />-aminophenol,  so  that  the  general  rule 
holds  good,  viz.  : — The  developing  power  of  a  benzene 
derivative,  which  contains  the  necessary  minimum  of 
two  developing  groups,  increases  with  the  entrance  of 
methyl  grouj)s  into  the  aromatic  ring.  The  influence 
of  a  methyl  group  is  especially  strong  when  it  occupies  an 
ortho  position  to  a  hydroxyl  group. — J.  F.  B. 


solution  of  oxalic  acid  for  a  while,  then  rinsed  till  free 
from  oxalic  acid.  The  permanganate  solution  may  be 
acidified  by  the  addition  of  a  little  alkali  bisulphate, 
and  in  this  case  becomes  colourless  on  reduction  and 
leaves  no  brown  deposit  on  the  plate  ;  but  the  washing 
out  of  the  acid  salt  is  uncertain,  and  if  any  should  remain 
it  is  more  likely  to  damage  the  plate  than  oxalic  acid 
would   be.— J.  T.  D. 

Three-colour    process ;      A     neiv .     Traube.     Phot. 

Rund.,  21,  12.     Chcm.  Abs.  (Anicr.  C.i.  Sjc.)  1907,  1, 
S22. 

It  is  found  that  the  basic  dyestufis  form  intensely  coloured 
bodies  with  silver  iodide,  and  that  the  combination  is 
so  powerful  that  neither  washing  with  the  most  vari?d 
reagents  nor  treatment  with  oxidising  or  reducing  agents 
will  break  it  up.  The  acid  dyestufis  do  not  form  such 
combinations,  with  the  exception  of  the  eosin  group. 
To  break  up  the  combination,  some  solvent  of  silver 
iodide  is  necessary.  To  apply  this  principle  to  three- 
colour  photography,  the  usual  three  diapositives  are  made 
in  silver  iodide,  and  the  silver  iodide  of  the  three  images 
is  caused  to  combine  with  appropriate  red,  yellow,  and 
blue  dyestuffs.  Then  the  pictures  are  fixed  by  treatment 
with  a  bath  which  dissolves  the  silver  iodide,  but  fixes 
the  dyestuff  in  the  form  of  a  lake.  The  three  positives 
are  then  superposed  as  usual. 

United    States    Patent. 

Photographic    printing    bath.     T.    Manly,    London.     U.S. 
Pat.   851,296,  April  23,   1907. 

See  Eng.  Pat.  17,007  of  1905  ;  this  J.,  1906,  654.— T.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

{Continved  from  page  663.) 
Nitrogen    peroxide  ;     Determination    of    small    quantities 

of [e.g.,    from   deromposition,   of  guncotton].      R.' 

Robertson    and    S.   S.  Napper.      Chem.    Soc.     Trans., 
1907,  91,  761—764. 


PtMnstium   pcrrnnnganalr  ;     t'«c  of to   rnnove  excess 

of    vtdium    thi>,9ulphat>     from    pholftgrnphic    fdates.     A. 
Granger.     Compt.  rend.,   1Wj7,  144,  1017—1018. 

The  pl»t*  on  hfmg  taken  out  of  the  fixing  bath  w  riased 
two  or  t!  in  water  for  half  a  minute,  and  is  then 

^Ahtrii  iri  iifl  2.jOc.c.  of  solution  of  jjermanganate 

(iOc.c.  o:       ......  rr^taintng  1   grm.   jier  litre,  made  up 

to  25**0.0.)  poured  over  it.  Thin  treatment  i'^  rei)eated 
M  long  SA  the  jiermanganate  tumx  brown.  To  remove 
mmganwe  ualu  the  plate  in  now  immerited  in  a  I  jKir  cent. 


The  method  is  based  upon  the  characteristic  absorption 
spectrum  of  nitrogen  jxi oxide.  It  was  found  that  the 
lines  could  be  distinguished  even  wilh  very  dilute  mixtures 
of  nitrogen  peroxide  and  earb(m  dioxide  or  air,  a  few  of 
the  more  prominent  groups  of  lines  being  still  visible  at 
a  concentration  as  low  as  0-05  [>er  cent,  of  nitrogen  [)eroxide. 
As  the  i)roportion  of  nitrogen  peroxide  was  raised,  the 
lines  increased  in  intensity  and  number  and  in  rnixtures 
containing  nearly  1  f)er  cent,  of  nitrogen  peroxide,  the 
violet  end  of  the  spectrum  was  comjjletely  absorbed. 
The>e  differences  were  sufficiently  well  marked  to  allow 
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of  the  estimation  of  the  concentration,  by  comparison 
with  standard  mixtures,  to  within  0-02  per  cent,  in  the 
case  of  the  more  dihite  inixtures,  and  0-05  per  cent,  in 
the  case  of  the  stronger  ones.  The  vessel  for  containing 
the  gas  imder  observation  was  a  straight  glass  tube 
40  cm.  long,  with  side  tubes  provided  with  stopcocks. 
The  ends  were  closed  by  glass  discs.  Small  glass  bulbs, 
with  two  capillary  ends,  were  filled  with  nitrogen  peroxide, 
and  dropped  into  a  large  cylinder  wliich  had  been  tilled 
with  dry  carbon  dioxide.  The  bulb  was  then  broken, 
and  when  diffusion  was  complete,  a  portion  of  the  gas 
was  aspirated  through  the  observation  tube,  and  the 
absorption  spectrum  of  the  gas  photographed.  The 
composition  of  the  gaseous  mixtures  used  in  the  prepara- 
tion of  the  standard  photographs  was  calculated  on  the 
assumption  that  the  nitrogen  peroxide  would  be  dissociated 
into  XO2  at  the  degree  of  dilution  used  in  these  experi- 
ments. The  gas  was  measured  at  27°  C,  and  its  com- 
position was  taken  to  be  80  i>er  cent,  of  X2O4  and  20  per 
cent,  of  XOo.  In  studying  the  effect  of  water  vapour  on 
nitrogen  peroxide,  in  connection  with  the  decomposition 
of  explosives,  an  apparatus  was  used  (see  figure),  in  which 
a  slow  steady  current  of  nitric  oxide  was  obtained  by 
dropping  a  very  fine  stream  of  mercury  into  the  com- 
pensating tube  of  a  gas  burette  comiected  to  a  capillary 


6*8  mgrms.  ;  Fume  test  at  135°  C,  60  mins.  ;  Bergmaon 
and  Junk  test  (c.c.  of  XO  per  1  grm.  of  gunootton  per 
2  hours),  1-20— 1-30  c.c. 

Decomposition  of  guncotton  in  a  vacuum. — 2  grms.  of 
guncotton  were  placed  in  a  decomposition  tube  of  486  c.c. 
capacity,  which  was  heated  in  an  oil-bath  at  135°  C.  The 
observation  tube  was  connected  directlv  to  the  decom- 
position tube,  a  manometer,  and  a  source  of  supply  of 
carbon  dioxide.  By  the  latter  means  the  products  of 
decomposition  could  be  swept  out  of  the  apparatus,  over 
a  combustion  tube  containing  heated  copper  and  asbestos 
copper,  and  collected  and  measured  as  nitrogen  over 
potassium  hydroxide.  The  apparatus  is  evacuated,  and 
the  decomposition  tube  containing  the  guncotton,  placed 
in  the  bath.  At  intervals  the  s]^)ectrum  of  nitrogen 
peroxide  is  photographed,  and  the  fall  in  the  manometer 
noted  every  quarter  of  an  hour,  during  the  course  of  the 
experiment.  Finally,  the  products  of  decomposition  are 
led  through  the  combustion  tube  and  estimated  as  nitro- 
gen. Under  the  condition  of  this  ex}»riment.  guncotton 
disengages  about  25  per  cent,  of  the  total  nitrogen 
evolved,  in  the  form  of  nitrogen  peroxide.  The  rest  of 
the  nitrogen  is  for  the  most  part  present  as  nitric  oxide. 

Decomposition  of  guncotton  in  a  stream  of  carbon  dioxide 
(Will  test).     (This  J.,  1902,  21,  819.)— For  the  purpose  of 


Sptclnsccpe 


Apparatus  for  observing  gases  from  Will  test. 
Fig.    1. 


tube.  This  slow  current  of  nitric  oxide  was  blown  through 
the  capillary  tube  into  a  comparatively  faster  stream  of 
air,  the  rate  of  which  had  been  measured  by  passing  it 
through  two  gas  washing  bulbs.  The  nitric  oxide  became 
oxidised  to  nitrogen  peroxide  on  coming  in  contact  with 
the  air,  and  the  absorption  spectra  of  the  mixtures  were 
photographed,  the  proportion  of  nitric  oxide  present 
being  estimated  by  comparison  with  the  set  of  standard 
photogi-aphs  of  absorption  spectra  of  nitrogen  peroxide 
in  carbon  dioxide. — G.  W.  McD. 

Guncotton  ;■     The    evolution   of    nitrogen    peroxide    in    the 

decomposition  of .     R.  Robertson  and  S.  S.  Xapper. 

Chem.  Soc.  Trans.,  1907,  91,  764—786. 

The  quantity  of  nitrogen  peroxide  set  free  when  an 
explosive  is  heated  has  an  important  bearing  on  the 
stability  of  the  material.  The  method  employed  was 
that  described  in  the  preceding  abstract,  by  comparison 
of  the  photographic  negative  of  the  gaseous  mixture  in 
question  with  a  negative  of  a  standard  mixture  of  nitrogen 
peroxide.  As  water  is  produced  as  a  normal  decompo- 
sition product  of  guncotton,  it  is  important  to  note  that 
liquid  water  causes  the  absorption  spectrum  of  nitrogen 
peroxide  to  vanish  when  it  exists  in  low  concentration. 
On  the  other  hand,  experiments  showed  that  at  low 
concentrations,  nitrogen  peroxide  is  not  acted  on  by  water 
in  the  form  of  vapour,  and  consequently  the  figure 
obtained  in  the  study  of  the  decomposition  of  nitrocellu- 
lose may  be  taken  as  representing  the  amount  of  nitrogen 
peroxide  which  is  actually  produced  under  the  various 
conditions  of  the  experiment.  The  guncottons  used  in 
the  experiments  were  in  the  pulped  condition,  and  had 
a  nitrogen  content  of  13  per  cent.,  and  a  solubility  in 
ether-alcohol  of  10  per  cent.  The  following  results  were 
obtained  when  submitted  to  the  tests  mentioned  :  Abel 
heat  test  at  76-6°  C,  14—18  mins.  ;  Will  test  at  135°  C. 
(nitrogen  per  2>5  grms.  of  guncotton  in  4  hours),  6-7 — 


studying  the  amount  of  nitrogen  peroxide  given  off  by 
the  guncotton,  the  gas,  after  leaving  the  decomposition 
tube,  was  passed  through  a  tube  which  permitted  its 
absorption  spectrum  to  be  photographed  at  intervals 
without  interfering  with  the  progress  of  the  test.  The 
arrangement  of  the  apparatus  is  shown  in  Fig.  1. 
The  results  obtained  by  this  method  in  the  case  of  the 
samples  of  stable  gimcotton  previously  mentioned, 
showed  that  the  ratio  of  nitrogen  as  nitrogen  peroxide  to 
total  nitrogen  was  in  one  case  39  per  cent.,  in  another 
42  per  cent.  An  analytical  confirmation  of  these  figures 
was  obtained  by  leading  the  gases  from  the  decomposition 
tube  through  two  absorption  tubes  containing  sulphuric 
acid,  and  then  into  the  potassium  hj'droxide  absorption 
burette  without  the  interposition  of  a  heated  combustion 
tube.  The  results  obtained  were  entirely  confirmatory 
of  the  spectroscopic  method. 

Influence  of  rate  of  carbon  dioxide. — When  guncotton 
is  allowed  to  decompose  in  a  steady  atmosphere  of  carbon 
dioxide,  it  is  found  that  much  less  nitrogen  peroxide 
is  obtained  among  the  decomposition  products  than  when 
these  are  continually  removed,  as  in  the  Will  test.  The 
following  figures  show  the  effect  of  reducing  the  rate  of 
the  current  of  carbon  dioxide  from  the  normal  rate  of 
1,000  c.c.  per  hour  to  the  fractional  rates  given  in  the 
table  :  — 


Rate  of  carbon  dioxide. 


Per  cent,  of  Nj 
existing  as  XOj. 


Normal 

40 

1/3  Normal 

36 

1/4 

35 

18 

18 

1  10      „ 

20 

An  experiment  made  to  determine  the  course  of  the 


wo 
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decomposition  when  the  g\mcotton  was  heated  for  a 
period  live  time*  longer  than  the  usual  four  hour  Will 
test,  showed  that  the  j>roportion  of  nitrogen  existing  as 
peroxide  to  total  nitrogen  in  the  gases  evolved  is  more 
than  40  yer  cent, 

IkcompL\<ition  of  guiicotton  in  an  unchanged  atmosphere 
of  fdrfxiii  rfi"oxi<ff.— Both  the  nitrogen  existing  a-s  peroxide 
and  the  total  nitrogen  evolved  during  the  experiment 
were  estimated.  Results  showed  that  from  13  to  15  per 
cent,  of  the  total  nitrogen  existed  as  nitrogen  jteroxide. 
This  is  less  than  in  the  case  of  the  vacuum  experiments, 
and  much  less  than  in  the  case  of  the  ordinary  Will  test. 
The  decreased  ratio  Ls  doubtless  due  to  the  reduction  of 
the  nitrogen  j^eroxide  by  the  heated  guncotton,  since 
the  gases  are  not  removed  from  the  decomposition  vessel 
until  after  the  expiration  of  an  hour. 

l>(ComposiUon  of  guncUion  in  presence  of  nitric  oxide. — 
The  effect  of  nitric  oxide  on  the  decomposition  was 
studied  in  a  stream  of  the  gas  under  the  condition  of  the 
Will  test  at  135~  C  and  also  in  an  unchanged  atmosphere 
of  nitric  oxide  at  130°  C.  The  quantity  of  nitrogen 
peroxide  evolved  under  these  conditions  is  considerably 
greater  than  that  obtained  when  an  atmosphere  of  carbon 
dioxide  is  used,  which  suggests  that  the  oxides  of  nitrogen 
cause  an  acceleration  in  the  rate  of  decomposition,  which 
was  expected. 

Decompo^tlion  of  guncotton  in  air. — The  guncotton  was 
decomposed  in  air  under  such  conditions  that  the  nitrogen 
evolved  as  nitric  oxide  and  nitrogen  peroxide  was  observed 
and  estimated  as  peroxide.  It  was  found  that  the  nitrogen 
evolved  in  a  stream  of  air  from  giuieotton  heated  to 
135*  C.  approached  the  figure  foimd  when  it  was  decom- 
posed in  a  stream  of  carbon  dioxide.  Two  cxjieriments 
were  carried  out  for  26  hours,  pumping  o\it  the  products 
every  hour,  when  it  was  found  that  the  evolution  of 
nitrogen  remained  practically  constant  during  that 
period.  A  table  is  given  embodying  the  collected  results 
of  the  various  tests  mentioned. 

The  results  contained  in  the  table  referred  to  show 
that  the  conditions  under  which  gimcotton  decomposes 
cxercice  an  influence  on  the  nature  and  quantity  of  the 
gaseous  products,  and  it  is  necessar}'  to  eliminate  the 
effects  of  disturbing  conditions  before  arriving  at  the 
actual  reactions  taking  place.  The  first  cause  tending 
to  decrease  the  proportion  of  nitrogen  peroxide  is  the 
presence  of  liquid  water  produced  by  the  decomposition 
of  the  guncotton.  and  in  all  ca.ses  where  this  occurs,  the 
effect  is  the  same,  namely,  a  more  or  less  complete 
removal  of  the  nitrogen  peroxide  owing  to  its  having 
reacted  with  the  water  to  form  nitrous  and  nitric  acid. 
Thin  wag  observed  in  the  small  vacuum  apparatus,  in  the 
decomposition  in  an  unchanged  atmosphere  of  carbon 
dioxide,  and  in  the  Will  te^t  if  the  current  of  carbon 
dioxide  was  very  slow.  The  second  cause,  affecting 
the  composition  of  the  gases,  is  action  between  the  nitrogen 


peroxide  originally  evolved  and  the  heated  guncotton  or 
its  decomposition  Y)roducts.  This  appears  to  have  a 
considerable  effect,  since  under  the  conditions  of  the 
Will  test,  when  the  gases  are  continuously  removed,  the 
proportion  of  nitrogen  peroxide  to  total  nitrogen  is  greater 
than  in  any  other  method,  and  when  the  rate  of  removal 
is  reduced,  it  falls  from  40  to  "20  per  cent.  In  a  vacuum, 
altliough  the  gases  are  removed  \vith  perhaps  greater 
ease  than  in  the  Will  test,  they  are  free  to  diffuse  back  and 
react  with  the  heated  guncotton  during  the  whole  period 
of  the  experiment.  The  effect  is  also  shown  in  the 
experiments  on  decomposing  guncotton  in  an  unchanged 
atmospliere  of  carbon  dioxide,  where  the  proportion  of 
nitrogen  jieroxide  fell  to  13 — 15  per  cent.,  which  is  one- 
third  of  that  obtained  when  the  gases  were  continuously 
removed.  There  is  also  a  slight  but  decided  increase  in 
the  total  nitrogen  when  the  proportion  of  nitrogen  peroxide 
is  low,  as  will  be  seen  from  the  following  figures : — 


Decomposition. 

Percentage  ratio. 
Na  as    NOj 
:  Total  Ng. 

Total  Na 
In  mitrms. 

Will  test    

In  vacuum    

42-0 
21-5 
13-0 

0-67 
0-75 

In  atmosphere  of  COg  .. 

0-88 

The  Will  test  is  the  method  of  decomposition  which 
seems  to  be  most  free  from  complications  caused  by  the 
by-products,  and  consequently  the  results  given  by  it 
represent  as  nearly  as  can  be  obtained  at  present,  the 
course  of  the  inherent  decomposition  of  guncotton.  By 
its  means  the  actual  or  intrinsic  stability  of  two  samples 
may  be  compared,  although  it  is  not  necessarily  the  best 
adapted  for  a  practical  stability  test,  since  iinder  ordinary 
conditions  of  storage  the  by-products  are  retained  in  close 
contact  with  the  explosive.  The  presence  of  40  per  cent, 
of  the  total  nitrogen  in  the  form  of  peroxide  is  opposed 
to  the  results  of  previous  workers  on  this  subject,  but  this 
disagreement  is  most  probably  due  to  their  use  of  unsuit- 
able apparatus  and  less  perfect  methods  of  estimating 
this  gas.— G.  W.  McD. 

Nitrocellulose ;     Decomposition    of at    temperatures 

below  its  ignition  point.  A.  Saposhnikow.  J.  Russ. 
Phvs.-Chem.  Ges.,  1907,  38,  1186—1192.  Chem.  Zentr., 
1907,  1,  1185—1186. 
The  experiments  were  carried  out  with  a  pyroxylin  of 
approximately  the  composition,  C2.iH3i(O.N02)yOii.  at 
temperatures  of  from  120°— 165°  C.  On  heating  at  165°  C, 
decomposition  proceeded  rapidly,  culminating  after  about 
half  an  hour  in  an  explosion.  Between  120°  and  160°  C, 
decomposition  proceeded  calmly  with  evolution  of  gaseous 
products  consisting  of  steam,  nitric  oxide,  carbon  dioxide, 
carbon  monoxide,  and  nitrogen  in  proportions  varying 
with  the  temperature  employed.  Between  150°  and 
160°  C,  there  is  not  much  variation  in  the  composition 
of  the  gaseous  decomposition  products,  but  as  the  tempera- 
ture of  decomposition  falls  below  145°,  the  proportion  of 
nitric  oxide  diminishes,  and  that  of  carbon  dioxide  increases. 
A  further  change  in  the  relative  proportions  of  all  the 
constituent  gases  occurs  between  120°  and  125°  C.  The 
rate  of  decomposition  decreases  rapidly  as  the  temperature 
fall.s  from  l(jO°  to  155°  C,  at  which  point  there  is  a  break, 
the  retardation  of  the  rate  of  decomposition  becoming 
less  i)ronounced.  Between  145°  and  125°  C,  the  retarda- 
tion  of  the  rate  of  decomposition  becomes  still  less  marked. 


—A.  S. 


English  Patent. 


Ajrpnrnl'HM  fm  tatimnliott  of  KOj  trolxal  in  vacuo. 
Fig.  2. 


Exploiives  ;    Method  for  making  jdastic,  horny .     V. 

Vendor,  Milan,  Italy.     Eng.  Pat.  9791,  April  20,  1906. 
See  Fr.  Pat.  372,267  of  1906  ;  this  J„  1907,  553.— T.  F.  B. 

United  St.\tbs  Patents. 

Eiploeive.  F.  Sparre,  Assignor  to  the  E.  I.  du  Pont  dc 
Nemours  Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
852,142,  April  30,   1907. 

The    explosive    is    composed    of :— Tetranitrodiglvcerol 
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(5 — 30    parts),    trinitroglycerol    (10 — 45    parts),    sodium 
nitrate  (15 — 75  parts),  and  wood  lueal  (5 — 25  parts). 

— G.  W.  McD. 

Explosive.  F.  Sparre,  Assignor  to  the  E.  I.  du  Pont  de 
Xemours  Powder  Co..  Wilmington,  Del.  U.S.  Pat. 
852,148,  April  30,  1907. 

The    explosive    consi.sts    of    nitrocellulose,    nitroglycerol, 
trinitrotoluene,   tetranitrodiglycerol,    and   vaseline. 

— G.  W.  -McD. 


Explosives ;    Manufacture   of  .     H.    C.    L.    Bloxam. 

Assignor  to  South  African  Maganite  Explosives  Svnd., 
Ltd.?  Cape  Town.     U.S.  Pat.  853,056,  May  7,  190'7. 

See  Eng.  Pat.  3005  of  1900  ;    this  J..  1906,  868.— T.  F.  B. 


XXni.— ANALYTICAL  CHEMISTRY. 

{Continued  from  page  556.) 

APPARATUS. 

Thermoelements ;  Constancy  of .     W.  P.  White.    Phys. 

Rev.,    1906,   23.   449—475.     Cheni.  Abs.  (Anier.    Cheni. 
Soc.)  1907,  1,  692. 

The  author  recommends  the  use  of  the  thermoelectric 
thermometer,  not  onlj-  for  high,  but  for  intermediate 
and  even  for  ordinary  temperature  work,  and  points  out 
some  of  the  precautions  to  be  observed  in  order  to  obtain 
constant  and  accurate  measurements.  The  first  portion  of 
the  paper  is  a  theoretical  consideration  of  the  thermo- 
element with  special  reference  to  the  cause  of  non-homo- 
geneity, and  a  graphical  method  is  given  whereby  the  error 
due  to  this  cause  can  be  determined.  Then  follows  a 
description  of  work  on  various  elements.  Chemical 
non-homogeneity  can  usually  be  neglected  in  new  elements, 
but  with  use  the  couples  are  subject  to  contamination 
unless  precautions  are  taken.  Physical  defects,  like  uneven 
annealing,  must  be  corrected.  For  accurate  work,  the 
temperature  distribution  along  the  element  should  be,  as 
nearly  as  possible,  always  the  same.  This  is  especially 
true  of  a  non-homogeneous  element.  The  condition  of 
the  wires  can  readily  be  determined  by  one  of  several  tests 
descril>ed  in  detail.  The  contamination  of  the  platinum 
wire  in  several  thermo-elements  was  found  to  be  either 
rhodium  or  iridium,  which  must  have  vaporised  from 
the  other  member  of  the  element.  Chemical  analysis 
showed  the  platinum  wire  to  have  taken  up  in  one  case 
1*5  jDer  cent,  of  rhodium  ;  in  the  other  1-5  per  cent,  of 
iridium.  It  is  also  shown,  contrary  to  previous  statements, 
that  a  reducing  atmosphere  containing  carbon,  illuminating 
gas,  &c.,  has  no  harmful  effects,  unless  compounds  such 
as  silicates  or  iron  oxides  are  present,  from  which  the  wire 
can  be  contaminated  by  vapours  of  the  reduced  metals. 
In  an  oxidising  atmosphere  these  elements  are  harmless, 
but  above  900°  C,  rhodium  and  iridium  volatilise  and  con- 
taminate the  wire.  This,  however,  can  be  prevented  by 
surrounding  the  platinum  wire  by  a  tube  of  glazed  Mar- 
quardt  porcelain,  which  is  fairly  durable  even  at  1500°  C. 
It  is  desirable,  however,  to  expose  good  thermo-elements 
to  high  temperatures  for  as  short  periods  as  possible. 
For  ordinary  temperatures,  copper-constantan  was  used 
■with  five  junctions  in  series.  This  series  arrangement 
has  the  advantage  of  giving  greater  E.M.F.  with  con- 
sequent greater  precision  in  its  measurement,  and  also 
tends  to  neutralise  the  accidental  irregularities  in  the 
wires.  These  metals  are  liable  to  become  coated  with  a 
film  of  oxide  which  may  introduce  an  error  of  as  much  as 
0-5  per  cent.  By  removing  thLs  film  the  original  value 
is  nearly  if  not  quite  restored.  Thermo-elements  of 
platinum-rhodium  and  of  constantan  copi)er,  when  used 
with  proper  precautions,  have  been  found  free  from  any 
error  as  great  as  0-005  per  cent.  With  platinum  this 
amounts  to  less  than  0-05  per  cent,  at  1000  C,  and  with 
constantan,  to  less  than  0-002  at  40°  C. 


English  Patents. 

Testing  gas  ;    Method  of  and  apparatus  for  .     W.  P. 

Tervet,  Plymouth.     Eng.  Pat.  15,013,  July  2,   1906. 


ZUrH 


The  method,  which  is  designed  for  use  in  determining  the 
percentage  of  carbon  dioxide  in  coal  gas,  is  based  upon 
the  fact  that  when  gas  containing  carbon  dioxide  is  burned 
under  stated  conditions,  a  shorter  flame  is  produced  than 
is  given  by  the  same  gas  from  which  the  carbon  dioxide 
has  been  removed.  To  obtain  a  flame  of  equal  length  from 
the  former  gas  (the  conditions  remaming  otherwise  the 
same)  it  is  necessary  to  increase  the  pressuic,  and  the 
increment  of  pres.sure  required  is  a  measure  of  the  per- 
centage of  carbon  dioxide  present.  The  apparatus  used 
is  a  modified  form  of  jet  photometer  ;  the  arch  is  divided 
at  P  and  is  fitted  with  two  jet  burners,  in  one  of  which.  L. 
the  gas  admitted  at  H  burns,  the  gas  admitted  at  M 
burning  at  N.  The  two  tanks,  A  and  B  (the  latter  being 
open  at  the  bottom),  are  of  such  dimensions  that  the 
surface  of  the  liquid  is  of  exactly  the  same  area  in  both. 
In  making  a  test,  the  gas  under  examination  is  passed 
through  a  small  lime  purifier  or  the  like,  to  free  it  from 
carbon  dioxide,  and  is  then  admitted  at  both  M  and  H  ; 
it  is  lit  at  N  and  L,  and  the  supply  is  regulated  until  both 
flames  are  of  equal  length.  The  jjressure  being  equal 
throughout  the  apparatus,  the  pointer,  F.  does  not  move. 
The  supply  of  purified  gas  at,  say,  H,  is  now  cut  off,  and 
the  gas  containing  the  carbon  dioxide  is  admitted  instead. 
It  will  be  necessary  to  use  a  higher  pressure  than  In-fore, 
to  maintain  in  L  a  flame  of  the  same  lengtli  as  in  N; 
the  water-level  in  B  will  therefore  be  forced  uj),  raising 
the  float,  C,  and  causing  the  pointer  to  tiavcl  over  the 
scale  more  or  less,  according  to  the  degree  of  pressure 
requii-ed. — H,  B. 


642 


Cl.  xxiil— analytical  chemistry. 


[June  16.  1907. 


Photometers.     H.  T.  Harrison.  London.     Eiii;.  Pat.  11,052, 

May  11.  liHH). 
Ix  a  flicker  photometer,  the  surfaces  to  be  ilhuninnted 
intermittently  by  the  sources  of  light  under  comparison 
are  caused  to  rotate  by  means,  such  as  vanes  or  blades. 
conne\^ted  with  sjiid  surfaces  and  actuated  by  the  pressure 
of  air  from  a  nozzle  provided  with  a  valve  that  can  be 
adjusted  to  vary  the  sjx>ed  of  rotation.  The  air  pressure 
may  be  generated  by  a  pneumatic  bulb  or  other  suitable 
device. — C.  S. 

United  States  Patent. 
Fire-damp  and  other  light  gas  in  mines,  d-e.  ;    Apparatus 

for    detecting    the    presence    and    volume    of .     J. 

McCutcheon,   Edinburgh.     U.S.    Pat.   S5-J.895,   May   7, 
11X)7. 

Seb  Eng.  Pat.  24.900  of  1905  ;  this  J.,  1906,  954.— T.  F.  B. 
I  y  ORG  A  XIC—Q  UA  XT  IT  A  TI  YE. 

Carbonate    in    caustic    alkali    solutions ;     Determination 

of by  Winkler's  method.     M.  Le  Blanc.     Z.  anorg. 

Chem..  1907,  53.  344—348. 
Winkler's  method  for  the  determination  of  alkali 
carbonate  in  preseiice  of  alkali  hydroxide  is  satisfactory 
in  the  case  of  X'l  or  -Y/2  solutions  (compare  Kiister. 
this  .J..  1897  163:  and  Xovotny,  this  .T.,  1905,  S60),  but 
is  not  reliable  in  the  case  of  -V/IO  solutions,  owing  to  the 
fact  that  when  barium  carbonate  is  precipitated  from 
neutral  solutions  of  barium  chloride  by  alkali  carbonate: 
the  liquid  becomes  appreciably  acid.  In  two  series  of 
experiments  a  •2-X  neutral  solution  of  barium  chloride 
was  treated  with  varying  quantities  of  distilled  water  and 
of  X.  10  potassium  or  sodium  carbonate  solution,  the 
quantity  of  barium  solution  being  sr.ch  that,  after  the 
addition  of  alkali  carbonate,  10  c.c.  of  2-.V  barium  solution 
remained  iu  excess.  In  every  case  the  liquid  was  faintly 
acid  after  the  precipitation  of  barium  carbonate,  the 
acidity  increasing  with  the  quantity  of  alkali  carbonate 
added,  but  not  in  regular  proportion  therewith.  With 
100  c.c.  of  JN'/IO  potassium  carbonate  and  sodium  car- 
bonate solutions  respectively,  there  were  required  0-5 
and  0-3  c.c.  of  aN'/lO  barium  hydroxide  solution  to 
neutralise  the  resulting  acidity.  The  author  points  out 
the  analogy  between  these  observations  and  those  of 
Linder  and  Picton,  Whitney,  and  Ober,  who  found  that 
colloidal  arsenious  .sulphide  precipitated  barium  hydroxide 
from  .solutions  of  barium  chloride. — A.  S. 

Chlorides  ;    A  necessary  modification  of  Volhard's  method 

for   the   determination   of  .     M.    A.    Rosanoff   and 

A.  E.  Hill.  J.  Amer.  Chem.  Soc,  1907,  2^.  269—275. 
In  order  to  ascertain  whether  it  is  necessary  or  not  to 
filter  off  the  separated  silver  chloride  in  the  determination 
of  chlorides  by  Volhard's  thiocyanate  method,  the  authors 
determined  the  velocity  of  the  reaction  between  .silver 
chloride  and  ammonium  thiocyanate.  It  was  found  that 
with  molecular  proportions  of  silver  chloride  (0-286  grm.) 
and  ammonium  thiocyanate  (0-152  grm.),  the  vohinie 
of  liquid  being  200  c.c,  and  the  temperature  28-2°— 
28-4'  C,  about  43  f*r  cent,  of  the  ammonium  thiocyanate 
IS  converted  into  chloride  in  2  minutes.  With  a  large 
excess  of  silver  chloride  (as  is  present  in  Volhard's  method), 
the  reaction  proceeds  much  more  quickly,  and  it  is  evident, 
therefore,  that  in  using  Volhard's  thiocvanate  method, 
the  prer-ipitated  silver  chloride  must  be  fiitvred  off  before 
titratinjf  the  excess  of  silver  nitrate.  In  the  determination 
of  bromides  and  iodides  by  this  method,  filtration  is 
unneces.iary,  the  reaction  between  silver  bromide  or 
iodide  and  di«s<jlved  thiwryanate  proceeding  much  more 
Mowly  than  in  the  case  of  silver  chloride. \.  S. 

Indicators  ;  A  study  of .     E.  Salm.     Z.  phvsik.  Chem. 

1906,  57,  471— .Wl. 
A  srr  of  seventeen  solutions  whfjse  hvdrogen  ion  con- 
rentratir/n  varied  progressively  from  2-.V  (strong  a^id)  to 
10-"A  (strong  base)  was  prepared.  For  the  r  oncentration 
ranjfe,  2- A' to  10-* A'  inclusive,  hydrochloric  acid  solutions 
■were  uswJ.  The  solutifjns  of  concentrations  l>etween 
10-'  and  10-n.V  inclusive  were  prepared  by  mixing 
•olutions  of  the  three  so<lium  orthoj)hf>sy)hat**  in  the 
proper    proportionit.     Solutions    of    i»otassium    hydroxide 


Alkalis. 

Cyanine   4.2-10-* 

Dimethylamino- 

azobenzene    . . .   1.4-10-ii 


were  used  for  the  rest  of  the  series.  The  hydrogen  ion 
concentration  in  each  solution  was  determined  by  the 
measurement  of  the  E.  M.  F.  of  the  H  + -concentration 
cell.  The  colour  reaction  of  each  solution  with  each  of 
a  large  number  of  indicators  was  determined,  and  the 
results  tabulated.  A  portion  of  the  results  is  given  in  the 
accompanying  table.  The  indicator  solutions  were 
prepared  according  to  Glaser  (Indicatoren  der  Acidimetrie 
und  Alkalimetrie,  Wiesbaden,  1901),  the  concentration 
being  0-1  -  0-15  grm.  per  100  c.c.  of  solvent.  0-1  c.c.  of 
the  indicator  solution  was  added  to  10  c.c.  of  the  solution 
to  be  tested.  The  colours  were  observed  by  transmitted 
light.  For  each  a<ljacent  pair  of  solutions,  some  indicator 
(frequently  several)  was  found  which  gave  a  pronounced 
difference  in  colour  for  the  difference  in  H-H -concentration 
existing  between  the  two  solutions.  By  use  of  this  table 
the  H-(- -concentration  of  any  solution  can  be  readily 
estimated.  By  the  use  of  a  colorimeter  the  author  was 
able  to  determine  this  concentration  accurately  enough 
to  calculate  the  dissociation  constants  of  several  weak 
acids.  His  results  agree  very  well  with  Ostwald's  values 
by  the  conductivity  method.  The  dissociation  constants 
of  the  following  indicators  were  determined  : — 

Acida. 
Methyl  orange    . .  4. 6-10- * 
Paranitrophenol   .  2.3-10-^ 
Rowlic  acid    ....   I.I-IO-* 

Alizarin     8.8-10-9 

Phenolphthalein . .   8.0-10-i» 

See  Table  on  page  643. 
In  choosing  an  indicator  for  a  titration,  one  should  be 
taken  which  gives  the  colour  change  not  at  the  neutral 
point  but  at  the  "  equivalent  "  point,  that  is,  when  an 
equal  number  of  equivalents  of  acid  and  base  have  been 
used.  The  H+  concentrations  in  0-1- A'^  solutions  of  the 
following  salts  are,  NaH2P04,  9.3-10-5,  Na2HP04, 
1.3-10-9,  and  Na3P04,  4.3-10-13.  Reference  to  the 
table  shows  that  the  first  hydrogen  of  phosphoric  acid  can 
be  titrated  with  sodium  hydroxide,  using  methyl  orange 
as  indicator,  the  second  using  phenolphthalein,  and  the 
third  using  trinitrobenzene.  The  proper  indicator  to  use 
in  any  titration  is  easily  determined  from  the  dissociation 
constants  of  the  acid  and  base. 

Iron  ;•  Colorimetric  determination  of .     H.  N.  Stokes 

and  J.  R.  Cain.  J.  Amer.  Chem.  Soc,  1907,  29, 
409—443. 
The  intensity  of  the  colour  of  a  solution  of  ferric  thio- 
cyanate is  dependent  on  the  composition  of  the  solution, 
and  does  not  depend  on  the  concentration;  moreover, 
fluorides,  phosphates,  oxalates,  and  other  salts  interfere. 
The  authors  find  that,  for  extracting  the  ferric  thiocyanate 
from  aqueous  solution,  a  mixture  of  two  volumes  of  ether 
with  five  volumes  of  amyl  alcohol  makes  a  better  solvent 
than  undiluted  ether.  In  order  to  keep  the  iron  in  the 
peroxidised  condition,  and  so  prevent  the  colour  fading, 
they  add  a  few  mgrms.  of  potassium  persulphate.  In 
place  of  ammonium  thiocyanate  they  use  free  thiocyanic 
acid,  or  rather,  since  the  latter  is  oxidised  by  the  per- 
sulphate, giving  a  yellow  colour  to  the  solution,  the  double 
salt,  Hs(SCN)2.2HSCN.  Before  the  actual  estimation, 
the  iron  must  be  concentrated  into  a  small  bulk  of  solution, 
free  from  interfering  substances.  This  may  be  done 
either  by  evaporation  or  by  precipitation,  in  the  latter 
case  a  suitable  substance  is  used  to  "  collect  "  the  pre- 
cipitate ;  if  the  iron  be  precipitated  as  hydroxide,  hydrated 
manganese  peroxide  is  used.  If  it  he  separated  as  sulphide 
(which  is  the  case  when  interfering  bodies,  such  as  tartrates 
or  citrates,  are  present),  then  the  "  collector  "  is  cadmium 
sulphide  ;  this  precipitate  is  dissolved  and  re  precipitates 
as  hydroxide.  A  simple  form  of  colorimeter  is  described, 
consisting  essentially  of  two  similar  tubes  with  a  burette 
attached  to  each.  Each  tube  contains  5  c.c.  of  the  amyl 
alcohol-ether  mixture,  5  c.c  of  the  thiocyanitc  reagent, 
5  c.c  of  water,  and  a  few  mgrms.  of  potassium  jKjrsuiphate; 
one  of  the  tubes  (the  "  test  "  cylinder)  contains  the  iron. 
The  cylinders  are  matched  by  abiding  to  the  "  standard  " 
cylinder  sufficient  of  a  standard  solution  of  iron  from  its 
burette.  The  difference  in  reading  of  the  two  burettos 
is  noticed,  and  the  process  repeated  three  to  four  times, 
the  mean  of  the  differences  being  taken.  Methods  and 
analytical  data  for  the  estimation  of  iron  in  solutions  of 
most  metallic  salts  are  given. — C.  A.  W. 
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Cone,  of 
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Iron  ',]  Determination  of in  presence  of  titanium.    F.  A. 

Gooch  and  H.  D.  Newton.     Amer.  J.  Science,  1907,  23, 
365—367. 

The  ordinary  process  of  reducing  ferric  salts  by  means  of 
zinc,  either  in  a  flask  or  in  a  reductor,  may  be  made 
applicable  in  the  presence  of  titanium  compounds  by 
adding  copper  oxide,  or  preferably  bismuth  oxide,  to  the 
reduced  cold  solution,  and  filtering,  before  titrating  with 
potassium  permanganate. — F.  Sodn. 


Nickel ;     New    method    for    the    determination    of . 

O.  Brunck.     Z.  angew.  Chem.,  1907,  20,  834. 

The  author  finds  that  dimethylglyoxime,  which  has  been 
proposed  by  Tschugaeff  (this  J.,  1905,  941)  as  a  reagent 
for  the  detection  of  nickel,  can  also  be  used  for  the  quan- 
titative determination  of  that  metal.  If  a  neutral  solution 
of  a  nickel  salt  be  treated  with  an  alcoholic  solution  of 
dimethylglyoxime,  a  red  crystalline  precipitate  is  produced. 
The  acid  set  free  in  the  reaction,  however,  causes  the 
precipitation  to  be  incomplete,  and  it  is  necessary  to  add 
ammonia  in  order  to  get  accurate  results.  The  precipitate 
can  be  dried  at  temperatures  above  100"  C.  without 
decomposition  (it  sublimes  at  250°  C.)  ;  it  has  the  com- 
position, CgHi4N404Ni.  Cobalt  does  not  interfere, 
provided  that  not  more  than  0*1  grm.  per  100  c.c.  is  present. 
In  working  the  process,  the  neutral  or  faintly  acid  solution 
containing  nickel  is  heated,  and  treated  with  rather  more 
than  the  theoretical  quantity  of  dimethylglyoxime. 
Ammonia  is  then  added  gradually  until  a  slight  excess  is 
present,  the  precipitate  Ls  collected  in  a  Neubauer  crucible, 
washed  with  hot  water,  and  dried  for  three-quarters  of  an 
hour  at  110° — 120°  C.  If  nickel  and  cobalt  are  both 
present,  they  are  determined  together  by  electrolysis, 
the  deposit  is  dissolved  in  nitric  acid,  the  solution  evapo- 


rated with  hydrochloric  acid,  and  the  nickel  determined 
as  described  above.  The  method  is  also  suitable  for  the 
separation  of  nickel  and  zinc. — A.  S. 

Metals  ,•  Quantitative  determination  of  hy  electrolysis. 

F.   Foerster.     Z.   angew.    Chem.,    1906,   19,    1842—49 ; 
1889—1895. 

A  METAL  can  be  electrolytically  deposited  from  the  aqueous 
solution  of  its  salt  upon  a  cathode  if  the  requisite  cathode 
potential  is  equal  to  or  less  than  that  necessary  to  set  free 
hydrogen  at  the  same  metal  under  these  particular 
conditions.  The  Nemst  potential  formula  can  be  used 
to  express  this  with  the  addition  of  a  new  term,  n,  to  the 
right  hand  member  of  the  formula.  If  this  new  term  be 
omitted  from  the  right  hand  member,  it  lacks  an  expression 
for  the  equilibrium  potential  of  hydrogen  at  atmospheric 
pressure  toward  a  solution  in  which  the  osmotic  pressure 
proportional  to  the  concentration  of  the  hydrogen  ions 
prevails.  If  some  metal  other  than  platinised  platinum 
be  used  as  cathode,  a  higher  cathode  potential  must  be  used 
than  with  platinum.  This  over-voltage  is  expressed  in 
the  new  formula  by  n.  It  depends  upon  the  nature  and 
surfs/ce  characteristics  of  the  metal  as  well  as  upon  the 
current  density  and  temperature,  and  often  undergoes 
temporary  increases  during  the  course  of  an  electrolysis. 
If  this  new  value  is  high  for  any  metal,  that  metal  may 
be  deposited  quantitatively  from  a  comparatively  strongly 
acid  solution.  The  acidity  of  the  solution  must  decrease 
with  a  decrease  in  the  value  of  the  new  factor.  The 
addition  of  nitric  acid  or  its  salts  increases  the  concentra- 
tion of  the  hydrogen  ions  by  enabling  the  hydrogen  to 
be  more  freely  evolved.  Chlorides  have  practically  the 
same  effect  as  nitrates,  except  that  they  may  also  form 
hypochlorites,  &c.  In  any  case  they  are  undesirable  in 
an  electro-analysis,  on  account  of  their  evil  effects. 
Complex  salt  solutions  have  very  much  more  unstable 
cathode   potentials   than   have  simple  salts   in  solution. 
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These  potentials  depend  upon  the  complexity  of  the 
anion  whivh  contains  the  metal,  and  this  in  turn  depends 
greatly  u\hmx  the  natnre  of  the  metal.  In  the  ca^je  of  the 
complex  cyanide  anion,  M(CN)x.  tlie  tendency  is  for  the 
anion  to  split  up  into  M  and  (CN)x.  The  smaller  this 
tendency  the  more  the  metal  ion  concentration  decreases, 
for  any  given  excess  of  jKitassium  cyanide,  and  the  more 
the  equilibrium  jKitential  of  the  metal  against  the  solution 
increa.ses.  The  sejwiration  jK)tontials  for  some  metals  in 
cyanide  solution  lie  very  close  together,  and  rnin  any 
attempt  to  use  these  solutions  for  the  separation  of  the 
metalf.  In  the  case  of  complex  alkaline  salts,  however, 
no  unstable  condition  exists  in  the  separation  potential. 
The  oxalates  undergo  electrolytic  reduction,  the  more 
easily,  the  greater  the  cathode  potential  or  current  density. 
Their  reduction  products  are  probably  aldehydes,  which 
polymerise,  and  have  the  effect  of  colloids  on  the  deposit. 
The  impoverishment  of  a  solution  toward  the  end  of  an 
analysis,  in  which  sulphates  are  used,  can  be  counter- 
balanced to  some  extent  by  using  a  large  cathode,  and 
■warming  the  solution.  The  use  of  a  wire  gauze  cathode 
is  mentioned.  It«  advantages  lie  in  the  larger  surface 
exposed  for  a  given  weight  of  platinum,  and  in  its  per- 
meability to  the  electrolyte  causing  a  decrease  in 
impoverishment  at  the  cathode.  Practical  examples  are 
given  of  the  determination  of  nickel,  zinc,  cadmium,  and 
copper  by  the  electrolytic  method. 

Jiciating   anode  ;     Determinations    and    separalion.s    tvith 

the .     J.  Langness.    J.  Amer.  Chem.  Soc,  1907,  29, 

459 — tTi 

Thi  author  points  out  the  advantages  of  using  a  rotating 
anode,  with  which  a  much  greater  current  strength  and 
E.M.F.  may  be  safely  employed.  He  used  a  new  form 
of  anode,  consisting  of  a  platinum  dish  7  cm.  in  diameter, 
and  3  cm.  deep,  and  having  in  its  .^ides  ten  slits,  l-8x0-o 
cm.,  perpendicular  to  the  edge.  These  slits,  together 
with  a  circular  opening  1-3  cm.  in  diameter  at  the  bottom, 
insure  free  circulation  of  the  liquid.  The  cathode  is  an 
ordinary  platinum  dish  of  the  same  shape,  but  slightly 
larger.  It  Furrounds  the  anode  and,  during  rotation  of 
the  latter,  all  the  liquid  is  contained  in  the  spare  between 
the  two  vessels,  so  that  smaller  volumes  of  the  solvent 
may  be  used.  Using  a  solution  of  copper  sulphate  con- 
taining 0-4S76  grm.  in  125  c.c,  with  an  E.M.F.  of  8 
Tolt-H  and  a  current  of  8  amperes,  10  minutes  are  required 
for  complete  precipitation  if  a  spiral  anode  be  used,  but 
only  6  minutes  with  the  dish  anode,  the  E.M.F.  being 
8  volts  and  current,  10  amperes.  By  agitating  the  liquid, 
O-l  grm.  of  platinum  may  be  precipitated  in  2^5  minutes 
as  compared  with  4 — 5  hours  using  a  stationary  anode. 
Example :  2.J  c.c.  of  a  solution  of  potassium  chloro- 
platinate  (containing  about  0-1  grm.  of  platinum)  were  taken 
5  c.c.  of  sulphuric  acid  (1:10)  added,  and  the  solution 
«IectrolyBod  at  a  pressure  of  7  volts,  and  current  of 
14  amj'iiei*,  the  precipitation  was  complete  in  4  minutes. 
.Separation  may  also  V)e  effected,  e.g.,  silver  may  be  .sepa- 
rated from  cooper,  nickel,  or  zinc,  using  a  cyanide  solution. 
Kxamplc  :  Silver  from  copper.  The  silver  is  first  removed 
with  a  low  current.  ()-4() — ft-08  amp.,  and  the  decanted 
liquid  electrolysed  for  copper  with  a  current  of  3  amperes. 
The  iolution  contains  about  2  grms.  of  jjotassium  cyanide 
to  0-1  of  copper  and  0-1  grm.  of  silver. — C.  A.  W. 

Copper  ;  EUetrolytic  precif/iUition  of from  an  alkaline 

cyanide  tlertrrAyte.     L  Flanigen.     J.  .\mcr.  Chem.  Soc. 
ViHr,,  29,  455—150. 

Tmk  author  fwints  out  the  advantages  of  a  cyanide 
■lectrolvte  in  the  determination  of  copp-r  electrolytically : 
(I)  T-^      '  -         u  *  with  notenflfncy  to  spongincHs; 

t2)   ■  !■(  soluble  in  jKjtassiiim  cyanide, 

**^''  ,  :.  ition  of  copjjcr  in  minerals  may 

be  avoided.  An  investigation  was  made  of  the  requisite 
ciinditions  for  obtaining  a  jierfectly  clean  deposit  free 
from  f*latinum,  which,  under  certain  conditions,  may  In; 
di»»^ilvf^l  from  the  anrxlc  and  f»recipitat<d  with  the  oxtxycr. 
In  th*-  fir»t  exfieriment  slightly  more  fK)ta«Hium  cyanide 
w«s  u«rd  than  was  necesaary  for  the  solution  of  the  copper 
cvanide. 


Copper,  in  grms 

Potassium  cyanide,  in  grms. 

N.D.ioo  in  ampSres 

Volts    

Temperature 

Time,  in  liours 

Copper  found  


0-2031 

1-5 

0-21 

4 
28°  C. 

6 
0-2031 


0-2031 
1-5 
0-23 
4 
28°  C. 

18^ 
0-2034* 


0-2031 

5-0 

0-76 

4 
28°  C. 

18 
0-2032* 


In  2  and  3  the  copper  precipitated,  contained  platinum. 
Thus  the  precipitation  of  platinum  may  take  place  (1)  if 
the  time  is  prolonged,  (2)  if  too  great  an  excess  of  potassium 
cyanide  is  present.  The  presence  of  ammonium  carbonate 
has  no  beneficial  effect,  but  the  addition  of  10 — 15  c.c. 
of  ammonia  (sp.  gr.,  0"93),  leads  to  highly  successful 
results,  esi>ecially  on  heating. — C.  A.  W. 

Anions  ;  Determination  of in  the  electrolytic   way. 

J.   H.  Hildebrand.     J.    Amer.  Chem.  Soc,    1907-    29, 
447—4.^5. 

The  author  shows  that  it  is  possible  to  determine  electro- 
lytically the  negative  radicals  in  such  substances  as 
carbonates,  thiocyanates,  and  ferrocyanides  of  the 
alkali  and  alkaline-earth  metals.  He  employs  the  mercury- 
cathode  cell  of  Myers,  using  either  a  stationary  or  a 
revolving  anode.  The  cathode  is  of  mercury,  and  the 
anode  consists  of  three  platinum  gauzes,  either  cylindi'ical 
in  shape  or,  preferably,  disc-shape,  and  heavily  plated  with 
silver.  When  the  precipitation  is  complete,  as  shown  by 
the  current  reaching  zero  or  nearly  so,  the  amalgam  is 
washed  into  a  beaker,  decomposed  with  water,  and  the 
caustic  alkali  titrated  with  standard  acid.  The  anode, 
which  is  covered  with  the  silver  salt  of  the  anion,  is  washed, 
dried,  and  weighed.  In  this  way  silver  ferrocyanide, 
silver  ferricyanide,  and  even  silver  carbonate  may  be  formed. 
Using  a  rotating  anode  a  perfectly  adherent  deposit 
is  obtained,  moreover  the  decomposition  around  the  cathode 
is  rendered  more  complete. 

The  method  is  unsuitable  for  such  salts  as  potassium 
chroma tc,   sodium   oxalate,  &c.,    part   of  the   salt   being- 
reduced  by  contact  with  the  amalgam.     The  silver  .salts 
of  other  anions,  e.g.,  silver   succinate,  are  not  perfectly 
adherent.— C.  A.  W. 

Antimony ;  Quantitative  determination  of by  electro- 
lysis of  its  svlplw-snlt  solutions.  F.  Foerster  and 
J.  Wolf.     Z.  Elektrochem.,  1907,  13,  20.5—210. 

A  .SOURCE  of  error  in  the  electrolytic  determination  of 
antimony,  using  solutions  of  the  sulpho-salts  in  presence  of 
potassium  cyanide,  has  been  detected.  The  authors 
confirm  the  observations  of  others  that  the  deposited 
metal  is  always  in  excess  of  the  theoretical  amount  by 
1  to  1-5  per  cent.,  and  by  careful  examination  of  antimony 
deposited  in  some  quantity  have  found  the  discroy)ancy 
to  be  due  to  the  presence  of  antimony  oxide,  together 
with  small  quantities  of  sulphur. — R.  S.  H. 

ArUimony  ;    Electrolytic  determination  of .     J.  51.  M. 

Dormaar.     Z.  a'norg.  Chem.,  1907,  53,  349—360. 

The  author  confirms  Henz  (Z.  anorg.  Chem.,  1903,  37,  31), 
who  found  that  whilst  antimony  is  completely  deposited 
electrolytically  from  a  sulpho-salt  solution  to  which 
potassium  cyanide  has  been  added  (see  this  J.,  1903,  512), 
the  results  are  always  too  high.  With  0-4228  grin,  of 
antimony,  using  a  current-density  of  0-002  ampere,  riiing 
after  a  quarter  of  an  hour  to  0-000  ampere  per  sq.  cm., 
the  author  found  that  the  results  were  from  2-04  to  2-97 
per  cent,  too  high.  The  error  increases  with  the  qiiantity 
of  antimony  taken  and  the  current-density  employcfl. 
The  author  finds  that  the  chief  cause  of  the  high  results 
is  the  presence  of  antimony  oxide  in  the  deposited  metal, 
due  not  to  atmo-upheric  oxidation,  but  apparently  to  a 
chemical  reaction  connected  with  the  electrolytic  process. 
A  small  portion  of  the  ciTor  is  due  to  the  incluf>ion  of  the 
electrolyte  (sodium  sulphide)  in  the  deposited  antimony. 

—A.  a. 
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Metallic  salts  ;    Action  of  phenylhydrazine  on  sovie . 

I.  Reaction    of    molybdates.     II.  Detection,  and    colori- 

metric   determination   of   small   quantities   of   gold.     E. 

Pozzi-Escot.       Ann.     Chim.     aaal.     appl.,     1907,     12, 

90—92.     Chem.  Zeatr.,   1907,  1,   1460—1461. 

Reaction  of  molybdates. — If   phenylhydrazine   acetate   be 

added  to  an  alkaline  molybdenum  solution,  a  precipitate 

of  the  colour  of  lees  of  wine  is  produced  at  a  dilution  of 

1  :  1000,  or  a  coloration  in  more  dilute  solutions,  up  to 

1  :  25,000,     If  a  few  drops   of  a  solution  of  tannin   be 

introduced,  before  adding  the  phenylhydrazine,  an  orange 

coloration  is  produced,  and  also  a  precipitate,  yellow  in 

dilute,    mahogany-coloured    in    moderately    concentrated 

solutions. 

Detection  and  determination  of  gold. — If  a  solution  of 
phenylhydrazine  acetate  be  added  to  a  very  dilute  gold 
solution,  the  liquid  appears  bluish  by  transmitted  and 
brown  by  reflected  light ;  if  excess  of  an  organic  acid 
(citric  or  formic  acid)  be  added  before  the  phenylhydrazine, 
the  resulting  coloration  is  violet,  and  remains  for  several 
hours  without  alteration.  The  intensity  of  the  coloration 
is  proportional  to  the  quantity  of  gold,  provided  the  latter 
does  not  rise  above  2  parts  per  million. — A.  S. 

Sulphur  in  roasted  zinc  blende  ;    Determination  of , 

and  also  capacity  for  desulphurisation  of   zinc  blende. 
V.  Hassreidter.     X.,  page  616. 

Arsenic    and    antimony    in   refined   copper ;    The   Knorr 
method  of  determining .     P.  Butler.     X.,  page  615. 

Zinc-lead   pigment  ;     Composition   and   analysis   of . 

E.  W.  Buskett.     XIIL4.,  page  624. 

ORGANIC— QUALITATIVE. 

Phenols  ;  Diphenylcarbaviide  chloride  as  a  reagent  for . 

J.  Herzog.     Ber.,  1907,  40,  1831—1834. 

DiPHENYLCARBAMiDE  chloride  gives  well-crystallised  com- 
pounds with  most  phenols,  and  is,  therefore,  recommended 
as  a  test-reagent  for  these  substances.  The  reaction  is, 
however,  not  given  with  tertiary  alcohols,  and  the  free 
carboxyl  group  exerts  a  hindering  effect,  as  salicylic  acid 
does  not  respond  to  the  test.  The  phenol-urethanes  are 
obtained  by  heating  the  phenol  with  four  times  its  quantity 
of  pjTidine  and  the  equimolecular  proportion  of  diphenyl- 
carbamide  chloride  in  a  flask  with  a  reflux  tube  for  one 
hour  on  the  boiling-water  bath.  The  solution  is  poured 
into  water  and  the  reddish  mass  crystallised  from  light 
petroleum  or  alcohol.  The  test  may  be  carried  out  with 
O'l  grm.  of  the  phenol. — J.  C.  C. 

Tannins  ;    A   colour   reaction  of .     A.    Brissemoret. 

Bull.  Soc.  Chim.,  1907  [4],  1,  474—483. 

The  author  has  noted  the  colours  produced  by  Kiliani's 
reagent  upon  various  tannins,  and  its  use  in  the  recog- 
nition of  certain  extracts.  The  substance  to  be  examined 
is  dissolved  in  just  sufficient  60  per  cent,  alcohol  or  ethyl 
acetate,  and  the  solution  mixed  with  3  c.c.  of  glacial 
acetic  acid  containing  in  each  100  c.c,  1  c.c.  of  a  5  per  cent, 
solution  of  ferric  sulphate.  Sulphuric  acid  is  mixed  with 
1  per  cent,  of  its  volume  of  ferric  sulphate  solution,  and 
3  c.c.  of  the  mixture  are  cautiously  poured  down  the  side 
of  the  tube  containing  the  acetic  acid  mixture.  The 
characteristic  colours  are  produced  at  the  junction  of  the 
liquids.  The  bearing  of  the  colours  produced  upon  the 
constitution  of  the  following  classes  of  tannins  is  dis- 
cussed :  gallo-tannins  ;  caffeo-tannins  ;  phlorogluco- 
tannins.  The  reactions  may  be  used  for  the  identification 
of  drugs.  The  presence  of  hamamelitannin  in  the  tincture 
of  Hamamelis  virginica  can  be  recognised  as  follows. 
Two  c.c.  of  the  liquid  are  evaporated,  taken  up  with 
alcohol,  filtered,  mixed  with  ether,  and  allowed  to  stand 
for  24  hours  ;  the  solution  is  then  used  for  the  test  as 
described  above,  when  a  red  colour  Ls  produced.  For 
the  dry  extract  of  grey  cinchona,  0-5  grm.  is  extracted 
with  ethyl  acetate  containing  hydrochloric  acid,  a  wine- 
red  coloration  being  produced.  The  dry  extract  of  yellow 
cinchona  is  shaken  with  water  containing  hydrochloric 
acid,  treated  with  potassium  acetate,  filtered,  saturated 
with  common  salt,  and  shaken  out   with  ethyl  acetate. 


The  ethyl  acetate  gives  a  ponceau  red  colour  with  the- 
reagent.  The  fluid  extract  of  grey  cinchona  is  treated 
with  a  little  hydrochloric  acid  and  then  absolute  alcohol 
added,  followed  by  excess  of  sodium  sulphate.  Tho^ 
clear  liquid  gives  a  carmine-red  with  the  reagent.  Catechol 
in  its  preparations  can  be  recognised  by  triturating  them 
with  ethyl  acetate  ;  the  clear  liquid  gives  a  carmine-red 
coloration  passing  into  purple.  Preparations  containing 
arecatannic  acid  give  a  garnet  coloration. — F.  Shdn. 

Colouring  meters  in  pastry-ware  ;     Use  of  carbon  tetra- 
chloride for  the  detection  of  which  are  forbidden  by 

public   health   laws   [in   Italy].     V.    Vetere.     XVIIIJl., 
page  020. 

Ligno-cellidoses  ;    A  new  colour  reaction  of .     A.  S. 

Wheeler.     XIX.,  page  633. 

ORGANIC— QUANTIT  ATI  VE. 

Sucrose ,;     Inversion   of    by   acid   mercuric    nitrate. 

C.  B.  Cochran.     J.  Amer.  Chem.  Soc,  1907,  29,  555 — 
556. 

The   author   has   examined   the   action   of   Wiley's    acid 

mercuric  nitrate  solution  as  an  inverting  agent  for  sucrose 

in  the  analysis  of  sweetened  condensed  milk.     The  chief 

conclusions  are  as  follows  : — Fifty  c.c.  of  the  solution  to 

be  inverted  (containing  3  c.c.   of  acid   mercuric  nitrate 

solution  per  100  c.c)  are  transferred  to  a  flask  and  heated 

in   bofling  water  for  seven,  or  at  most,  eight  minutes. 

The  sucrose-content,  in  the  case  of  normal  solutions,  is 

given  by  the  formula : — 

e  IOOd 

bucrose  =  — ^ 

132-68-0 -Si 

in  which  d  =  difference  in  polarisation  before  and  after 
inversion,  and  <  =  temperature  above  20°  C.  Acid  mer- 
curic nitrate,  as  employed  for  the  inversion  of  sucrose, 
has  no  influence  on  the  polarisation  of  lactose,  and  at 
temperatures  below  15°  C,  it  inverts  sucrose  only  very 
slowly  ;  thus,  a  half  normal  sucrose  solution  maintained 
at  15"  C,  showed  a  fall  in  polarisation  of  only  0*3  of  a 
imit  per  hour,  and,  at  lower  temperatures,  the  rate  of 
inversion  was  still  slower.  Hence,  acid  mercuric  nitrate 
may  be  used  in  the  analysis  of  sweetened  condensed  milk 
or  of  other  solutions  containing  sucrose  and  lactose^ 
provided  the  temperature  of  the  solution  is  kept  at,  or 
below  15°,  and  the  polarisation  is  made  as  soon  as 
possible  after  the  addition  of  the  reagent.  The  author 
quotes  experiments  which  show  that  sucrose,  added  to 
milk  of  known  lactose-content,  can  be  determined  very 
accurately  by  the  acid  mercuric  nitrate  inversion  method. 

— L.  E. 

Tartaric  acid  ;   New  method  for  the  determination  of . 

A.   C.   Chapman  and  P.   Whitteridge.     Analyst,   1907, 
32,  163—166. 

In  the  method  proposed,  the  tartaric  acid  is  precipitated 
from  its  solution  as  barium  tartrate,  the  latter  being 
practically  insoluble  in  dilute  acetic  acid,  and  the  barium 
tartrate  is  titrated,  subsequently,  in  sulphuric  acid  solution, 
with  potassium  jjermanganate.  The  process  is  carried 
out  as  follows  : — A  known  weight  of  the  substance  to  be 
analysed,  containing  about  0-1  grm.  of  tartaric  acid,  is 
dissolved  in  40  c.c.  of  water  ;  the  solution  is  neutralised 
with  either  sodium  hydroxide  or  acetic  acid,  as  the  case 
may  require,  and  is  then  heated  nearly  to  boiling. 
Fifteen  c.c.  of  bismuth  reagent  (prepared  by  dissolving 
30  grms.  of  crystallised  bismuth  nitrate  in  20  c.c.  of 
glacial  acetic  acid,  diluting  the  solution  to  a  volume  of 
300  c.c.  with  water,  and  filtering,  if  necessary)  are  added, 
the  mixture  is  stirred  vigorously  for  a  few  minutes,  and 
the  precipitate  is  collected  on  a  filter  and  washed  well 
with  boiling  water.  The  precipitate  is  then  dissolved  off 
the  pa^jer  with  about  20  c.c.  of  hot  10  per  cent,  (by  volume) 
sulphuric  acid,  a  further  30  c.c.  of  the  same  acid  being 
used  to  wash  the  pai^er.  A  1  jwr  cent,  potassium  per- 
manganate solution  is  next  run  into  the  hot  acid  filtrate 
until  a  slight  excess,  not  exceeding  0-5  c.c,  is  present,  and 
thw  Is  titrated  back  with  oxalic  acid  solution  containing 
19'9  grms.  of  the  pure  crystallised  salt  per  litre.  .As  the 
result  of  many  determinations,  it  is  found  that  O-l  grm. 
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of  tJLrtaric  acid  corresiwnds  with  14  c.c.  of  the'perman- 
granate  solution.  For  complete  precipitation,  it  is  well 
to  add  one  and  a  half  times  the  quantity  of  bismuth 
reagent  theoretically  necessary.  The  method  gives 
accurate  ree^ults  in  the  case  of  Rochelle  salt,  crude  tartars, 
Seidlitr  imwders.  and  baking  powders.  Alum  and 
succinic  acid,  if  present,  have  no  influence  on  the  accuracy 
of.'the  results,  but  the  method  cannot  be  applied  to  the 
determination  of  tartaric  acid  in  the  presence  of  citric, 
oxalic,  and  malic  acids. — W.  P.  S. 

Bydroryl  group  ;    Quantitative   detcniii nation   of by 

the  aid  of  organo-magnesium  compounds.  ^^T.^Zcrewiti- 
noff.     Ber..   liHtT.  40,  -JOJS— -2031. 

The  author  has  applied  the  method,  sussested  bv  Hibbert 
and  Sudborough  (Chem.  Soc.  Proc,  i'903.  19.  285),  of 
estimating  hydroxyl  groups  in  organic  compounds  bj- 
nieaMiring  the  quantity  of  methane  evolved  on  treatment 
with  luaLTie-sium-methyl  iodide,  to  a  large  number  of 
substances  with  satisfactory  results.  In  those  cases 
where  the  compound  is  insoluble  in  amyl  ethe. .  pyridine 
can  be  used  as  the  solvent,  and  the  experiment  can  be 
made  in  an  atmosphere  of  air  or  nitrogen. — J.  C.  C. 

Weighting    in    dyed    silks ;     Determination    of .     P. 

Sisley.     V.,  page  605. 

Tats  ;  A  reagent  in  the  chemistry  of .     //.    E.  Twit- 

chell.     XII.,  pag^  623. 

Sprouted   alumina   for   the    determination    cf   the    relative 
tanning  talve  of  txgetable  tanning  materials  ;    Analysis 

with    .     H.     Wishcenus    and     W.     Muth.     XIV., 

page  627. 

Tanning  materials  ;    Drying  of  residues  in   the  analysis 
of .     J.  G.  Parker  and  D.  Stewart.     XIV.,  page  627. 

Breuring  materials;    Analytical   control   of .     J.    L. 

Baiter  and  H.  F.  Hulton.     XVIT.,  page  628. 

Winea,  coloured  ;     Determivation  of  total  and  volatile  acids 
in .     G.  Gu^rin.     XYII.,  page  629. 

Preservatives    in    mUk.     H.    D.    Riclimond    and    E.    H. 
Miller.     X\TIIJ..  page^631. 

Phenol  and  eresol ;    Determination  of by  a  biological 

method.     M.    W.    Blvth    and    L.    Goodban.     XVIIIC, 
pago  632. 

SnlphonaJ  ;    Dfteriion  of in  trionaVand  tctronal. 

E.  Gabutti.     XX.,  page  636. 
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(Continued  from,  page  567.) 

Phosphorescence  of  calcium  compounds    containing    man- 
ganese.    Influence   of  molecnlar   constUvtion   and   mass 
on  the  length  of  vcave  emitted.     L.  Bnininghaus.    Compt 
rend.,  J907.  144,   1040— H>42. 
Thx  author  bad   ffreviously  found  that  the  addition  of 
m«neane»€  to  calcium  Faltn  increases  the  int»-nsitvof  their 
pho*phorefl<'cnce  tind'rr  cathrKle  /ays,  and  that  the  maxi- 
mnm    effect  is   produc<'d    in   all    cases  when    the    ratio 
Mn  :  Ca   wa*    I  :  264.     He    hii   now   examined   a   larger 
nvmhtr  of  comfKiund»i  (prcpcrvinj?  this  ratio  in  all  casen), 
and  ha«  examined  th^  i>riectrn,  vimble  and  photographic, 
"f   •>-      II'      -    *'fd.     He    roncludcfl    that    two   factors 
infi  (1)  the  f  on^titution  of  the  molecule, 

for  ■  f.lecul*ii  of  approximately  equal  mass 

may  tnve  ns*-  to  phf;»phorewence  of  quite  different  colours. 
(2)  The  maM  of  the  molecule  ;  with  nimilarly  constituted 
Bolemle*  the  emitted  hght  is  more  refrangible,  as  the 
of  the  molecule  is  greater. — J.  T.  D. 


Selenium ;     Action    of    fluorine    on .     P.    lycbeau. 

Compt.  rend.,  !907,  144,  1042—1044. 
Selenium,  in  absence  of  glass,  and  in  metal  vessels,  is 
attacked  bv  fluorine  with  production  of  a  tetrafiuoride. 
Tliis  is  a  colourlci-s  liquid,  boiling  above  100°  C,  solidifying 
at  —  80°  C.  It  is  decomposed  by  water,  forming  hydro- 
fluoric and  selenious  acids.  It  i»  not  affected  by  sulphur, 
arsenic,  boron,  silicon,  nor  carbon,  but  is  attacked  by 
yellow  phosphorus,  by  the  alkali  metals,  and  mercury. 
Excess  of  fluorine  has  no  effect  on  it.  It  attacks  glass 
rapidly,  and  the  authors  consider  that  the  "  hexafluoride  " 
of  Brydges  and  Prideaux,  which  was  produced  in  glass 
vessels,  is  in  reality  an  oxyfluoride. — J.  T.  D. 

Stilphiir  ;   Action  of  light  on .     G.  A.  Rankin.     J.  of 

Phvs.  Chem.,  1907,  11,  1—8.  Chem.  Zentr.,  1907,  1, 
1171. 
The  author'  has  studied  the  precipitation  of  insoluble 
amorphous  sulphiu:  from  solutions  of  rhombic  sulphur  in 
carbon  bisulpliide,  on  exposure  to  light.  It  was  found 
that  only  the  violet  and  ultra-violet  rays  are  concerned 
in  causing  the  change.  The  nature  of  the  solvent  is 
without  influence,  the  case  being  one  of  equilibrium 
between  the  two  forms  of  sulphur,  "  of  which  the  rhombic 
sulphur  is  the  more  stable  form  in  the  light,  and  the 
amorphous  sulphur  the  more  stable  form  in  the  dark." 
With  increasing  concentration  of  sulphur  in  the  solution, 
the  intensity  of  illumination  required  to  produce  a  pre- 
cipitate diminishes.  With  a  given  concentration  of 
sulphur,  the  intensity  of  illumination  required  increases 
with  the  temperature.  Ammonia  and  hydrogen  sulphide 
hinder  the  precipitation  of  amorphous  sidphur,  even  in 
bright  sunhght. — A.  S. 

Colloid    precipitation    and    adsorption.      H.     Freundlich. 

Z.  angevv.  Chem.,  1907.  20,  749—750. 
Colloidal  "  sols  "  are  seen  in  the  ultramicroscope  to  be 
not  true  solutions,  but  really  suspensions  of  solid  particles 
in  liquids.  The  suspended  colloid  may  either  be  hydro- 
phil,  i.e.,  combined  with  the  surrounding  water,  as  in  the 
case  of  most  organic  colloids,  or  hydrophobe,  as  in  the  case 
of  the  metals,  sulphides,  and  some  hydroxides.  Colloids 
are  positive  or  negative,  according  as  they  mig^.-ate  to 
the  cathode  or  the  anode  on  passage  of  an  electric  current ; 
the  majoritj'  of  colloids  are  positive,  certain  hydroxides 
are  negative.  The  behaviour  of  the  sols  towards  electro- 
lytes depends  on  the  sign  of  the  colloid ;  in  negative  sols 
the  active  precipitating  agent  is  the  cathion  of  the  electro- 
lyte, and  the  concentration  of  salt  required  to  effect 
precipitation  depends  on  the  valency  of  the  cathion ; 
equivalent  quantities  of  cathions  of  equal  valency  possess 
about  the  same  flocculating  power.  Exceptions  to  this 
rule  are  :  the  acids,  the  salts  of  heavy  metals,  and  organic 
bases,  which  act  in  smaller  concentrations  than  corres- 
pond to  their  valencies,  whilst  the  bases  and  salts  of 
organic  acids  require  higher  concentrations.  In  the  case 
of  positive  colloids  the  valency  of  the  anion  is  the  deter- 
mining factor  of  flocculation  ;  bases  and  salts  with  organic 
anions  are  powerful  flocculating  agents,  whilst  acids  and 
salts  of  organic  bases  are  weaker.  The  flocculation  of  a 
sol  bj'  an  electrolyte  is  alwaj'S  accompanied  by  adsorp- 
tion, and  the  flocks  of  a  negative  colloid  adsorb  some  of 
the  base,  whilst  those  of  a  positive  colloid  adsorb  some 
of  the  acid,  both  in  equivalent  quantities.  The  addition 
of  electrolytes  causes  a  retardation  of  the  migration  of 
the  colloid  particles  under  the  action  of  the  electric 
current,  the  retardation  increases  with  the  concentration 
of  the  electrolyte  until  It  reaches  a  point  at  which  migra- 
tion ceases,  the  colloid  is  "  neutralised,"  and  flocculation 
takes  place.  This  neutralisation,  like  the  flocculation, 
is  associated  with  adsorption,  and  follows  the  same  rule 
as  regards  the  effects  of  cathions  and  anions  and  the  sign 
of  the  colloid.  Powerfully  adsorbent  anions  hinder  the 
flocculation  of  negative  colloids,  because  they  occupy 
space  on  the  surface  of  the  particles  to  the  exclusion  of 
the  cathion  necessary  for  neutralisation  ;  the  converse 
is  also  true  for  positive  colloids.  It  would  appear  that  in 
equiniolecular  concentrations  of  the  inorganic  ions,  the 
quantifies  adsorlx'd  are  nearly  equal.  From  the  adsorp- 
tion curve  it  i=>  j)ossihIe  to  calculate  the  concentrations  at 
which  the  erjuivalcnt  fjuant'ties  of  active  ions  necessary 
for  neatxalisation  are  adsorbed. — J.  F.  B. 
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Osmotic  fresaure  of  cane  sugar  solutions  in  the  vicinity  of 
the  freeziiig  point  of  waier.  H.  N.  Morse,  J.  C.  W. 
Frazer,  and  W.  W.  Holland.  Ainer.  Chem.  J.,  1907, 
37,  425—467. 
The  authors  have  carried  out  a  series  of  determinations 
of  osmotic  pressures  of  sucrose  solutions.  The  concen- 
tration of  the  solutions  ranged  between  0-1 — 1-0  grm.-mol. 
weights  per  litre.  The  temperatures  at  which  the  deter- 
minations were  made  did  not  exceed  the  limits  0'12° — 
'0-38°  C.  The  results  of  the  experiments  showed  that  the 
•osmotic  pressure  of  sucrose  solutions,  in  the  vicinity  of 
0°  C,  considerably  exceeds  the  calculated  gas  pressures 
for  the  same  temperatures.  The  osmotic  pressures  of 
sucrose  solutions  in  the  vicinity  of  0°  C.  are,  on  the  whole, 
nearly  equal  to  those  observed  in  the  vicinity  of  20°  C.  ; 
it  may  be  that  between  these  temperatures  there  is  a 
point  at  which  the  osmotic  pressure  is  a  minimum  ;  the 
authors  have  begun  a  series  of  determinations  of  osmotic 
pressures  of  sucrose  solutions  at  temperatures  between 
0°  and  20°  C— L.  E. 


New  Books. 

The  Chemistry  ast>  Technology  of  Mixed  Paints. 
By  jVIaximilian  Toch.  D.  van  Nostrand  Company, 
New  York,  U.S.  America.  Crosby  Lockwood  and 
Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill,  London, 
E.C.     1907.     Price   12s.    6d.   net. 

8vo  volume,  containing  161  pages  of  subject  matter, 
with  62  illustrations  (60  photomicrographic  plates),  and  an 
•alphabetical  index.  The  subject  matter  is  classified 
according  to  the  following  scheme  :  I.  Manufacture  of 
Mixed  Paints.  II.  White  Pigments.  III.  Lead 
Oxides.  IV.  Red  Pigments.  V.  Burnt  Ochre. 
American  Sienna.  Also  Blue  and  Green  Pigments. 
VI.  Black  Pigments.  VII. -IX.  Inert  Fillers  and 
Extenders.  X.-XIV.  Paint  Vehicles.  XV.  Special 
Paints,  (a)  Floor  paints,  (b)  Cement  paint,  (c)  Damp- 
resisting  paints,  (d)  Paints  for  Breweries  :  The  Influence 
of  Paint  on  Malted  Liquors.     XVI.  Analytical. 

Investigations  on  the  Theory  of  the  Photographic 
Process.  By  S.  E.  Sheppard,  D.Sc,  and  C.  E. 
Kenneth  Mees,  D.Sc.  Longmans,  Green,  and  Co., 
39,  Paternoster  Row,  London,  E.C.  New  York, 
Bombay,    and   Calcutta.     1907.     Price   6s.    6d.   net. 

Small  Svo  volume,  containing  335  pages  of  subject 
matter,  with  65  illustrations  and  diagrams,  and  alphabetical 
indexes  of  subject  matter  and  authors.  The  subject 
is  subdivided  and  classified  \mder  the  following  heads  : 
1.  Introductory,  (a)  Bearing  of  Physical  Chemistry 
on  Development.  (b)  Instruments  and  Methods  of 
Working.  II.  Physical  CnEinsTRY  of  Exposure, 
Development,  and  Fixation.  III.  The  Sensitometry 
of  Photographic  Plates. 

The    Distillation    of    Resins.      Resinate    Lakes    and 
Pigments.     Carbon  Pigments  and  Pigments  for  Type- 
writing    Machines,      Manifolders,     &c.     By     Victor 
Schweizer.     Maclaren   and   Sons,    37     and   38,    Shoe 
Lane,  London,  E.C.     D.  van  Nostrand  and  Company, 
23,  Murrav,  and  27,  Warren  Streets,  New  York.     1907. 
Price  10s. '6d. 
Svo  volume,  containing  183  pages  of  subject  matter  with 
68  illustrations,  the  table  of  contents  being  classified  so 
as  to  serve  also  as  an  index.     The  subject  is  subdivided 
as   follows :     I.    Resins    and   their   employment   for   the 
production  of  Chemical  Products.     II.  Rosin.     HI.  Hard 
Resins.     IV.  Distillation  of  the  Hard  Resins.     V.  Manu- 
facture of  Illuminating  Gas  from  Rosin.     VI.  The  Dry 
Distillation    of    Rosin.     VIa.    Rosin    Oils.     VII.    Nature 
of  the  Crude  Products.     VIII.  Rectification  of  Rosin  Oil. 
IX.  Manufacture  of  Patent  Lubricants.     X.  Rosin  Soaps 
or  Resinates.     XI.   Manufacture  of  Resinate  Varnishes. 
Xn.   Carbon   Pigments.     XIIa.   Manufacture   of   Lamp- 
black   and     Lampblack    Pigments.     XIIL     Lampblack 
Chambers.     XIV.    Making    Lampblack    Pigments.     XV. 
Manufacture  of  Printing  Inks.     XVI.  Other  Lampblack 
Inks.     XVII.  Inks  for  Typewriting  Machines. 


Annv/d  statement  of  the  trade  of  the  United  Kingdom  with 
Foreign  Countries  and  British  Possessions,  1906.  [Cd. 
3466.]  Wyman  and  Sons,  Fetter  Lane,  London,  E.C. 
Price  6s.  8d. 

This  volume  contains  abstract  tables  showing  the  total 
imports  and  exports,  for  1902  to  1906,  of  every  article 
which  is  separately  enumerated  in  the  official  classification, 
as  well  as  detailed  tables  showing  the  quantity  and  value 
of  the  imports  and  exports  of  each  article  from  and  to 
each  country.  Several  alterations  have  been  made  in  the 
classification  of  imports  and  exports.  In  the  import 
tables  manufactured  fuel  is  now  shown  separately,  and 
the  headings  for  electrical  goods  and  apparatus,  metals 
and  ores,  oil  cloth,  starch,  &c.,  have  been  subdivided  in 
greater  detail  than  was  formerly  the  case.  The  state- 
ments of  the  exports  of  the  following  classes  of  goods  are 
also  shown  in  greater  detail,  viz.,  electrical  goods  and 
apparatus,  oil,  oil  cloth,  wool,  &c. 

Stereochemistry.  By  A.  W.  Stewart,  D.Sc,  Carnegie 
Research  Fellow,  and  Lecturer  on  Stereochemistry  in 
University  College,  London.  Longmans,  Green  and  Co., 
39,  Paternoster  Row,  London,  E.C.  1907.  Price 
10s.  6d.     New  York,  Bombay,  and  Calcutta. 

CRO^vN  Svo  volume,  containing  562  pages  of  subject 
matter,  with  87  illustrations,  and  alphabetical  indexes 
of  subjects  and  names  of  authors.  Commencing  the  work 
is  a  bibliographic  list  of  standard  works  for  reference. 
The  treatment  of  the  subject  is  planned  as  follows  : — 
I. — Stereoisomerism.  Part  i. — Optical  Activity. — 
i.  The  Assymetric  Carbon  Atom.  ii.  Inactive  Compounds, 
iii.  Active  Compounds.  iv.  Determination  of  Configura- 
tion. V.  The  Assymetric  Carbon  Atom  as  a  Ring-Member, 
vi.  Two  Exceptional  Cases  of  Optical  Activity.  vii. 
Quantitative  Relations  between  Activity  and  the  Nature 
of  the  Assymetric  Carbon  Atom.  viii.  Other  Active 
Elements.  "  ix.  Rotation.  Part  u. — Stereoisomerism 
without  Optical  Activity. — i.  Cis-Trans  Isomerism  in 
Cyclic  Compounds.  ii.  Geometric  Isomerism  in  the 
Ethylene  Series.  iii.  Geometrical  Isomerism  in  Carbon- 
Nitrogen  Compounds.  iv.  Stereoisomerism  in  Nitrogen 
Compounds.  v. — vii.  Stereoisomerism  in  Cobalt, 
Platinum,  and  Chromium  Compounds.  Section  II. — 
Stereochemical  Problems  into  which  Isomerism  does 
not  enter. — i.  Phenomena  of  Steric  Hindrance,  ii.  Rela- 
tion between  Space  Formula  and  Chemical  Properties, 
iii.  Effects  of  Substitution  upon  the  Formation  and 
Stability  of  Cyclic  Compounds.  iv.  Configuration  of 
Optically  Inactive  Carbon  Compounds.  v.  The  Space 
Formula  of  Benzene.  Appendix  A. — Relations  of  Stereo- 
chemistry to  Physiology.  B. — Dii-ections  for  the  Con- 
struction of  Stereochemical  Models. 

Mines  and  quarries  7  General  report  and  statistics  for 
1906.  Part  I.  District  statistics.  [Cd.  3478.]  Wyman 
and  Sons,  Fetter  Lane,  London,  E.C.    Price  7d. 

This  return,  which  forms  the  first  part  of  the  General 
Report  on  Mines  and  Quarries  for  1906,  contains  statistics 
of  the  number  of  persons  employed,  the  output  of  minerals, 
and  of  accidents  at  mines  and  quarries  in  the  United 
Kingdom  arranged  according  to  the  inspection  districts. 
The  total  output  of  the  imder- mentioned  minerals  in  the 
United  Kingdom  in  1906,  as  compared  with  1905,  was  as 
follows  : — 


1905. 

1906. 

Coal   

tons. 

236,123,936 

14,590,703 

15,134,754 

12,501,780 

6,956.900 

5,640,684 

4,635,684 

tons. 

251,067,628 

15,600,406 

15,291,352 

Limestone  (other  than  chalk)  . 
Igneous  rocks  

12,758,588 
6.165,750 
5,261,150 

Chalk 

4,749,310 

Forty-third  Annual  Report  on  Alkali,  «tr.,  Works,  by  the 
Chief  Inspector.  Wyman  and  Sons,  Fetter  Lane, 
London,  E.C.     Price  9d. 
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Mineral  Kksocrcks  of  the  United  States.  Depart- 
ment  of  the  Interior,  United  States  Geological  Survey. 
Calendar  Year.  UK).').  David  T.  Day.  Chieif  of  Division 
of  Mining;  and  Mineral  Resouries.  Ooverniueut 
Printing  Office.  Washington.  li>00. 
8vo  volume,  lontaining  131)9  pages  of  subject  matter, 
and  the  ali>hal)etical  inde.x.  The  text  deals  with  the 
following  subjects  :  Metals.— I.  Iron  Ores.  II.  Man- 
ganese Ores.  III.  Gold  and  Silver.  IV.  Copiier.  V. 
Le»d.  VI.  Zinc.  VII.  Zinc  and  Lead  Ores.  VIII. 
Mereurv.  IX.  Steel-hardening  Metals.  X.  Platinum. 
XI.  .\ntimonv.  XII.  Bismuth.  XIII.  Tin.  FrELS.— 
XIV.  Coal.  "  X^■.  Coke.  XVI.  Gas,  Coke.  Tar,  and 
Ammonia  at  Gas-works,  and  in  Retort  Coke  Ovens. 
XVII.  Natural  Gas.  XVIII.  Petroleum.  Structural 
Materials.  — XIX.  Cement.  XX.  Clayworking Industries. 
XXI.  Lime  and  Sand-lime  Hrick.  XXII.  Sand  and  Gravel. 
XXIII.  Slate.  XXIV.  Stone  Industry,  including  Blast- 
fumaee  Flu.x.  XXV.  Abrasive  Materials.  Chemical 
Materials.- XXVI.  Arsenious  Oxide.  XXVII.  Borax. 
XXVIII.  Bromine.  XXIX.  Fluorspar  and  Cryolite. 
XXX.  CJvj^um  and  Gvpum  Products.  XXXI.  Phosphate 
Hock.  "XXXII.  Salt.  XXXIII.  Sulphur  and  Pyrites. 
XXXIV.  Barytes.  XXXV.  Mineral  Paints.  Mis- 
cellaneous.—XXXVI.  Asbestos.  XXXVII.  Asphaltum 
and     Bituminous     Rock.  XXXVIII.     Bauxite    and 

Aluminium.  XXXIX.  Black  Sands.  XL.  Carbon  Dioxide. 
XLI.    Graphite.  XLII.    Lithium    Minerals.         XLIII. 

Magnetite.  XLIV.  Mica.  XLV.  Mineral  Waters. 
XLVL  Monazite  and  Zircon.  XLVII.  Peat.  XLVIII. 
Precious  Stones.  XLIX.  Quartz.  L.  Talc  and  Soapstone. 
LL  Timber. 


Patent  List. 


Where  a  Complete  .Specification  accompanies  an  Application,  an 
uterUk  i»  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tion* for  Patents,  the  dates  of  .Application,  and  (ii)  in  the  case  of 
Complete  Si)eciHcationB  .Xccepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  .Specifications  are  advertised. 

Complete  S]>*-(iftrations  thus  advertised  as  accepted  are  open  to 
Uwprction  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,    APPARATUS,     AND    MACHINERY. 
Applications. 

1I.L'>4.  Elmore.  Separation  of  certain  constituents 
of  finf-ly  divided  material  by  aid  of  oil  or  the  like.     May  13. 

li,4>fii.  Rogers.     Furnaces. 

li,7l(».  Hf^.  I'Air  Liquide.     See  vnder  XVIIIB. 

11,925.  Lamort.  Rectijterating  filter.  [Fr.  Appl., 
June  -2.  I9fj<i.]*     May  J-J. 

\'I,<tH~.  Black  and  I^ennox.  Drying  machines. 
Slay  24. 

12,229.  Davidiion.     Drying    apparatus.     May    27. 

12,2.58.  Neff  and  Brandes.  Treatment  of  liquids.* 
3Uy  27. 

12,454.  Ackermann.     See  under  XVII. 

Complete  JjPEcincATioss  Accepted. 

11,621  (1906).  Stcvena  and  HugheH.  Filt'.-r  oresses. 
3Iav  23. 

16.947  (lW»fi).  Whiteley,  Whitcley,  and  Peace.  Drying 
machinen.     May  29. 

20,813  (\WHi).  Baron,  and  Fuel  Saving  and  Water 
Treating  Co.  H^guUting  th»-  respective  quantiticH  of 
two  flaid*  to  1*  mixed  an  they  flow.     .June  5. 

22,643  (IWXl).  Buni«hot«n.  Steam-heated  cyHnders  for 
diymit  machine*.     .May  29. 

26,833  (IWiO).  Frojrt.  Centrifugal  machine!)  for 
•eparating  liquidji.     June  6. 

27,fl91  (1W«)  Heiliitrdm.  Centriftigal  liquid  aepa- 
ratom.     May  2i». 

28,648  {VJ(**i).  Dixon.  Devices  for  wparating  light 
from  he«Ty  liquids.     May  29. 


29.551  (1906)  Soc.  Chim.  dos  Usines  du  Rhone. 
Vessels  charged  with  volatile  liquids  or  liquids  under 
pressure.     i^Iay  23. 

3705  (1007).  Laisant.     Filtering  funnel.     June  5. 

6890  (1907).  Fery.     Pyrometers.     May  23. 


II.— FUEL,  GAS,  AND  LIGHT. 

Applications. 

11,097.  Pye.     Distillation  of  gas  coals.     May   13. 
11,206.  Denham.     Suction    gas    plants.     May    14. 
11,240.  Glasscoe.     Carburctted     air      gas      apparatus. 
May  14. 

11.716.  Siemens  und  Halske  A.-G.  Manufacture  of 
a  plastic  mass  from  tungsten  compounds.  [Ger.  Appl., 
May  19,  1906.]*     May  18. 

11.717.  Siemens  und  Halske  A.-G.  Manufacture  of 
incandescence  electric  lamp  filaments  of  tung.sten  or  its 
alloys.     [Ger.  Appl.,  May  19,  1906.]*     May  18. 

12,040.   Kermode.     Burners  for  liquid  fuel.     May  24. 

12,130.  Catteau.     Suction  gas  producers.     May  25. 

12,139.  Planchon.     Manufacture  of  filaments.     May  25. 

12.141.  Ling.  Preparation  for  consuming  smoke  and 
economising  fuel.*     May  25. 

12,751.  Doherty.  Apparatus  for  washing  and  cooling 
gas.*     June  1. 

Co.mplete  Specifications  Accepted. 

9701  (1906).  Cox.     Carburetting    apparatus.     June    5. 

9701a  (1906).  Cox.     Gas-making  plants.     June  5. 

11,925  and  11,926  (1906).  Allison  (American  Chemical 
Eduction  Co.).  Distilling  coal  and  other  hydrocarbon- 
aceous  substances.     May  29. 

11,944  (1906).  Just,  Hanaman,  and  Verein.  Elek- 
tricitiits  A.-G.  Manufacture  of  incandescing  bodies  for 
electric  incandescent  lamps.     May  23. 

13,480  (1906).  Elworthy  and  Elworthy.  Manufacture 
of  gas  for  heating,  illuminating,  or  power.     June  5. 

13,703  (1906).  Bickerton,  Robson,  and  National  Gas 
Engine  Co.  Gas-producing  plant  of  the  suction  type. 
May  29. 

19,332  (1906).  Moores  and  Petrides.  Manufacture  of 
air  gas.     May  23. 

19,480  (1906).  Coppee.  Regenerative  coke  ovens. 
Mav  23. 

20,042  (1906).  Still  and  Adamson.  Manufacture  of 
incandescent  gas  mantles.     June  5. 

22,571  (1906).  Atkinson.  Incandescent  gas  mantles. 
June  5. 

28,576  (1906).  Buss  and  Fohr.  Process  of  making 
briquettes  of  coal,  turf,  peat,  and  the  like.     June  5. 

29,231  (1906).  Hurlebusch.  Portable  gas  plant. 
May  29. 

29,599  (1900).  Drinkwater  and  O'Connor.  Reducing 
the  arsenic  in  gas  and  other  cokes.     June  5. 

1154  (1907).  Wilkinson  and  Ellis.  Preparation  for 
perfecting  combustion.     May  29. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL    WAXES. 

Applications. 

11,185.  Ryan  and  Burke.  Process  for  obtaining 
lubricating  oil  from  crude  oil*     May  13. 

11,498.  Marriott.  Composition  tor  improving  pitch 
and  bitumen.     May  16. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

11,609.  Johnson  (Kalle  und  Co.).     Manufacture  of  new 
colouring  matters  of  the  thicindigo  group.*     May  17. 


Jnne  15,  1907.] 


PATENT  LIST. 


649 


12,408.  McQuinn.     Dyes  or  stains.     May  29. 

12,461.  Ransford  (Cassella  und  Co.).  Manufacture  of 
a  monoazo  dycstuff  from  dioxynaphthalenesulpho  acid. 
May  29. 

12,695.  Sharp.  Dyes  and  tints  combined  with  gum 
tragasol.     June  1. 

Complete  Specifications  Accepted. 

20,837  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  anthracene  compounds  and 
coloiuring  matters.     June  5. 

21,926  (1906).  Junius.  Manufacture  of  sulphur  dyes. 
June  5. 

24,518  (1906).  Bloxam(Act.-Ges.  f.  Auilinfabr.).  Manu- 
facture of  3-aminophen3'I-5-oxy-1.2-naphthimida7,oledi- 
sulphonic  acid.     May  23. 

5640  (1907).  Johnson  (Badi.'^che  Anilin  und  Soda 
Fabrik).  Manufacture  of  tripheiiylmethane  derivatives 
and  of  azo  colouring  matters  therefrom.     Jime  5. 

6227  (1907).  Badische  Anilin  und  Soda  Fabrik.  Manu- 
facture of  azo  colouring  matter  and  pigments  or  lakes 
therefrom.     May  29. 


v.— PREPARING.     BLEACHING,     DYEING, 
PRINTING,   AND   FINISHING  TEXTILES,   YARNS, 
AND  FIBRES. 

Applications. 

11.575.  Chedlow^  Dreaper,  and  Hall.  Treatment  of 
textile  fabrics.     May  17. 

11,715.  J'lkes,  Wilson;  and  The  Ballvmenagh  Woollen 
Factory.     Manufacture  of  textile  fabrics.     May  18. 

11.902.  Asbton  and  Ashton.  Machines  for  bleaching, 
scouring,  or  otherwise  treating  yarns  or  fabrics.    May  22. 

11.903.  Schmitz.  Manufacture  of  fatty  compounds 
suitable  for  Turkey  red  dyeing.     May  22. 

11,928.  Kraemer,  and  Kjraemer  und  van  Elsberg 
O.m.b.H.  Improving  textile  fibres,  threads,  and  fabrics.* 
May  22. 

12,033.  Schmitt.  Production  of  artificial  wool  from 
jute,  ramie,  cotton,  or  other  vegetable  fibres.     May  24. 

12,215.  Campbell.  Apparatus  for  treating  textile 
fibres.*     May  27. 

12,219.  Johnson  (Badische  AniUn  und  Soda  Fabrik). 
Dyeing  with  sulphur  colouring  matters  and  preparations 
for  use  therein.*     May  27. 

12.556.  Dugour.  Preparation  for  impregnating  textile 
fabrics.*     May  30. 

Complete  Specifications  Accepted. 

10,901  (1906).  Brimkes.  Apparatus  for  treating  raw 
f-otton,  animal  hair,  and  like  material.     May  23. 

14,115  (1906).  Lees  and  Eastwood.  Shrinking  piece 
goods.     Mav  29. 

15,629  (1906).  Ellis  (Merck).  Impregnation  of  cotton 
fibres  or  cotton  fabrics.     May  29. 

28,995  (1906).  Venter.  Devices  for  drying  textile 
material.     June  5. 


VL— COLOURING   WOOD,   PAPER,   LEATHER,   &c. 
Application. 

12,256.  Reinhold  and  Palm.     Composition  for  dyeing 
leather.*     May  27. 


VII.— ACIDS,  ALKALIS.  AND  SALTS. 
Applications. 

11,176.  Engelhom.  Manufacturing  composite  alu- 
minium oxides  *     May  13. 

11  187.  Boult  (Giinther  and  Franke).  Extraction  of 
sulphur  from  gangue  or  other  material.*     May  13. 


11,338.  Evans.  Preparation  of  red  oxide  of  iron  and 
zinc  sulphate.     May  15. 

11,494.  Kohler.  Manufacture  of  sulphur  compounds. 
[Ger.  Appl.,  May  28,  1906.]*     May  16. 

11,559.  Petersen.  Preventing  the  denitrating  action 
in  Gay-Lussac  absorption  apparatus.*     May  17. 

11,579.  Mackev.  Treatment  of  spent  ammonia  liquor. 
May  17. 

12,110.  New  Salt  Synd.,  Ltd.,  and  Royston.  Melting 
and  purifying  salt  and  other  substances.     May  25. 

12,213.  Eschelmann,  and  Ges.  der  Tentelewschen  Chem. 
Fabr.  Purification  of  gases  from  pyrites  burners.* 
May  27. 

12,237.  Gaillot  and  Brisset.  Converting  the  nitrogen 
of  peat  into  ammonia  and  recovering  the  latter.    May  27. 

12,575.  Kynaston,  and  United  Alkali  Co.  Recovery  of 
zinc  or  other  metals  from  liquors.     May  30. 

12,577.  Marcheville-Dagum  et  Cie.  Extraction  of 
sodium  chloride  from  saline  waters.  [Fr.  Appl.,  Dec.  22, 
1906.]*     May  30. 

Cojiplete  Specifications  Accepted. 

11,902  (1906).  Leslie.  Manufacture  and  recovery  of 
carbonic  acid.     May  23. 

14,278  and  14,279  (1906).  Dennis  and  Co.,  and  Dennis. 
Sulphate  of  copper  coolers.     May  23. 

15,591  (1906).  Jaeger.  Manufacture  of  metal  oxides. 
May  23. 

15,973  (1906).  Bran  and  van  Oordt.  Separation  of 
bervllia  from  alumina  and  iron.     June  5. 

16,340  (1906).  aayton.  Regulating  the  supply  of  air 
to  sulphur-burning  furnaces.     May  23. 

16,910  (1906).  Johnson  (VereinChem.  Fabr.).  Separa- 
tion of  arsenic  from  gases  and  liquids.     June  5. 

28,449  (1906).  Wolffenstein  and  Boeters.  Concentra- 
tion of  dilute  nitric  acid.     June  5. 


VIII.— GLASS,    POTTERY,    AND   ENAMELS. 

Application. 

12,583.  Lake  (Chem.  Fabr.  Gii  trow).  Manufacture  of 
enamel.     May  30. 

Complete  Specifications  Accepted. 

12,431  (1906).  Fourcault.  Apparatus  for  drawing  glass. 
June  5. 

16,714  (1906).  Engelhom.  Manufacture  of  substances 
containing  aluminium  oxide,  and  their  treatment  to  form 
ceramic  masses.     Jxme  .5. 

18,769  (1906).  Twyford  and  Moore.  Gas-fired  pottery 
and  other  kilns  and  ovens.     May  29. 


IX.— BUILDING    M.\TERIALS.    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

11,514.  Koepfer.  Impregnating,  colouring,  or  pre- 
serving wood.*     May  16. 

11,533.  Macknight.  Treatment  of  roads  and  substances 
therefor.     May  ]  7. 

12,137.  Lefranc.  Artificial  stone.  [Fr.  Appl.,  May  26, 
1906.]*     May  25. 

Cojiplete  Specifications  Accepted. 

13,007  (1906).  Bale.  Compositions  for  absorbing  dust. 
May  29. 

14,992  (1906).  Wilson  and  Wilson.  Hydraulic  cement. 
May  23. 

18,964  (1906).  Schwanenberg  and  Rinne.  Hardening 
artificial  stone  compositions  containing  lime  by  carbonio 
acid.     May  29. 

29.408  (1906).  Morgan.     Cement  kilns.     May  23. 

3404  (1907).  Newbert-v.  Manufacture  of  cement. 
May  29. 
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X.— METALLURGY. 

Appucations. 

11.117.  Angel.  Concentration  of  ores  containing  metal 
sulphiin'ts.     May  13. 

ll.JlH).  Thomas  and  Co..  Ltd.,  and  Thomas.  Cleaning 
or  pickling  iron  and  ste*>l.     May  !4. 

ll.'Ji>7.  Cowper-Coles.  Recovery  of  gold  from  cyanide 
solutions.     May  14. 

11.4:H.  Mac.\rthur.  IVeatment  of  ores  containing 
antimony.     May  lt>. 

11.454.  Morehead.     Crucible  furnaces.     May  16. 

ll.tVHi.  Kiihne.  Production  of  metals,  metalloids,  or 
alloys.*     May  17. 

H.»>7i».  De  Bj»ck-Begavir.  Treatment  of  tin  articles 
to  facilitate  detinning.     May  18. 

11. 8t»o.  Buendia.  Concentration  of  minerals  by  means 
of  an  intermitt«»nt  liquid  current.  [Span.  Appl.,  May  23, 
19(>6.]»     May  22. 

r2.266.  Maurice.  Application  of  tantalum  and  its 
salts  and  alloys  to  preserving  iron,  &c.     May  27. 

12,267.  Maurice.  Extraction  of  tantalum  from  ores  as 
an  alloy.     May  27. 

12,467.  Strab.  Recovery  of  metal  from  blast-furnace 
du»t.     May  -H). 

12.505.  Guten.'»ohn.  Treatment  of  silver,  silver-lead, 
antimonial.  and  nickel  sulphide  ores.     May  30. 

12.563.  Jullien  et  Dessollc.  Rendering  electrolytic 
copper  homogeneous.  [Bclg.  Appl.,  May  31,  1906.]* 
May  30. 

12,575.  K\'naston,  and  United  Alkali  Co.  See  under 
Ml. 

12.591.  Imbert.  Treatment  of  sulphurous  ores  by 
precipitation.*     May  30. 

12.592.  Imbert.  Treatment  of  oxidised  zinc  ores  by 
precipitation.*     May  30. 

12.607.  Moon  and  Moon.  Manufacture  of  iron  and 
st#el.     May  31. 

12,726.  Goachen  (Solis).  .Apparatus  for  treating  slimes, 
4c.,  with  air  and  other  fluids.     June  1. 

12,745.  Cowper-Coles.  Treatment  of  copper  precipitate. 
June   1. 

12,748.  Cowper-Coles  Rendering  silver  non-tamish- 
able.     June  I. 

COXPLSTE   SPECmCATIONS    ACCEPTED. 

9959  (1906).  Gauntlett,  and  Shcrardizing  Synd. 
Depoflition  of  metals  on  metals  or  metallic  articles. 
Jnne  5. 

11,191  (1906).  Schmidt  and  De?graz.  Furnace  for 
obtaiaing  zinc  from  zinc  orea.     Mav  23. 

11,974  (1906).  Hadfield.  Manufacture  of  magnetic 
material.     May  29. 

13,845  (1906).  Newton  and  Newton.  Magnetic 
■eparaton.     June  o. 

16,440  (19f>6).  Flohr.  Manufacture  of  iron  or  steel  by 
th'*  bimic  Bewemer  proces'i.     May  29. 

2«.5>»7  (IW>fi).  Cowper-Coles.  Production  of  alloys  of 
silver.     .May  29. 

.')>*7  (IWj7).   I^aah.     Reduction  of  iron  oxides.     May  23. 

407  (19f)7).  Sauerbrey.  Dressing  ores,  &c.,  on  jigger 
sieTes.     .May  23. 

1085  (19<^i7i.  CowiKT-Coles.  Magnetic        separators. 

JUv  23  • 


XI— ELECTRO-rHp:MISTRY     AND 
METALLURGY. 

ArpucATioNs. 


ELECTRO- 


11.122.  Szek.     Accumulator  plftt*-H.     May  13. 

11,353.  Digby  and  Bigg^.  I>vice«<  for  determining 
the  rr»i»tance«  of  liqui'U  and  electrolytoH.     May  15. 

11,471.  Cowjxrr-fol*-*.  Elftro-dciiwition  of  metals. 
iUy  Ifl 

1I,47K  Imray  (8oc.  Chem.  Ind.  in  Ba-le).  See 
nndff  XX. 


11,917.  Rochling,  Schoenawa,  and  Rodenhauser. 
Electrodes  for  resistance  furnaces.*     May  22. 

12,220.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Production  and  employment  of  electric  currents  of  high 
periodicity.     May  27- 

12,681.  Trillon,  and  Soc.  Electro-Chimique  du  Giffre. 
Electric  furnaces.     [Fr.  Appl.,  Sept.  26,  1906.]*     May  30. 

12,747.  Cowper-Coles.  Electro-deposition  of  iron. 
June  1. 

Complete  Specifications  Accepted. 


Electric  batteries.     May  29. 
Electrically    treating    air    and 


11,652  (1906).  Buhot. 

17,768  (1906).   Bridge, 
other  gases.     May  23. 

21,349  (1906).  Cowper-Coles.     Electrolytic    production 
of  copper  wire,  strip,  or  the  like.     May  23. 

22.752  (1906).  Connor  and  Stubbs.   Electrodes.  May  29, 

28,897  (1906).  Cowper-Coles.       Electro-deposition      of 
iron.     May  23. 

596(1907).  Cowper-Coles.     Electric  furnaces.     May  29. 

3803  (1907).  Fery    and    Langlet.     Electric    resistance 
furnaces.     June  5. 


XIL— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Application. 

12,210.  Barbe,  Garelli,  and  De  Paoli.  Saponification 
of  fatty  matters  by  liquor  ammonia  under  pressure.* 
May  27. 

Complete  Specification  Accepted. 

11,622  (1906).  Iveson  and  Wilson.  Apparatus  for 
pressing  soap,  fat,  or  like  substances.     May  23. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  P^vint.s. 
Applications. 

11,803.  Stcinau.  Rendering  lithopone  proof  against 
sunlight  and  atmospheric  influences.  [Ger.  Appl., 
Sept.' 17,  1906.]*     May  21. 

11,901.  Hannay  and  Wilson.  Manufacture  of  a  wliite 
sulphate  of  lead  pigment.     May  22. 

Complete  Specification  AccEPrEn. 

6227  (1907).  Badische  Anilin  und  Soda  Fabrik.  See 
under  IV. 

(C. ) — India-Rubber. 
Complete  Specifications  Accepted. 

23,681  (1906).  Ellis  (Prod.  Chim.  de  Croi-ssy  J.  Basler 
et  Cie. ).  Regeneration  of  rubber  waste  and  improving 
the  quality  of  caoutchouc.     June  5. 

24,970  (1906).  Gentzsch.  Utilisation  of  waste  rubber. 
June  5. 


XIV.— TANNING,   LEATHER,  GLUE,   SIZE,   &a 
Applications. 

29,368a  (1906).  Roach  and  Roach.  Composition  for 
stuffing  leather.*     .May    14. 

11,279.  Why  brow.  Bendall,  and  Weygang.  Leather 
HubHtitutc.      May   14. 

12.737.  Dugoiir.  Preparation  used  for  prodncinfj 
artificial  leather.     June  1. 
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Complete  Specifications  Accepted. 

13,621  (1906).  Carter.     Tan  pits.     May  23. 
29,368  (1906).  Roach  and  Roach.     Process  of  tanning 
hides.     May  23. 


XV.— MANURES,  &c. 

Application. 

12,741.  Roth.     Manufacture  of  a  fertiliser  from  atnios- 
■pheric  nitrogen.*     June  1. 

Complete  Specification  Accepted. 

28,108  (1906).  Effront.     UtiHsing    the    nitrogen     con- 
tained in  distillers'  washes.     June  5. 


XVI.— SUGAR,  STARCH,  GUM,  &c. 

Applications. 

11.159.  Klopfer.  Production  of  starch  and  gluten 
from  wheat  flour.*     May  13. 

11,491.  Lichtenstein.  ^Manufacture  of  caramel  and  of 
a  material  for  use  in  making  caramel.     May  16. 

11.799.  Duryea.     Manufacture   of   maltose.*     May  21. 

11.800.  Duryea.     ^lanufactnre    of   glucose.* 

11.801.  Duryea.     Highly  modifying  starch.* 

11.802.  Duryea.     Process   of  refining  syrup.  * 


Mav  21. 
May  21. 
May  21. 


Complete  Specification  Accepted. 


12,291  (1906).  Jewson. 
lytic  products.     May  23. 


Manufacture  of  starch  hvdro- 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 
Applications. 

11,882.  Bailey.  Process  for  obtaining  wort  from  un- 
raalted  grain.     May  22. 

12,102.  Armstrong.  Process  of  fermenting  in  brewing, 
distilling,  and  the  like.     May  23. 

12,251.  Heymann.     Preparation  of  malt.*     May  27. 

12,454.  Ackermann.  Coating  vessels,  particularly  fer- 
menting vessels,  with  material  capable  of  resisting  the 
action  of  wort  or  other  liquids.*     May  29. 

12,544.  Boult  (Heuser  and  Brain).  Preparation  of 
grains  for  malting.     May  30. 

Complete  Specifications  Accepted. 


15,179  (1906).  Foil. 
May  29. 

15,254  (1906).  Bailey, 
deposit  beer.     Mav  29. 

15,966  (1906).  Kubessa 

27,343  (1906).  Bailey, 
grain.     May  23. 

28,108  (1906).  Effront, 


Apparatus     for     dr3dng     yeast. 


Production    of   sterilised  non- 
Brewing  process.     May  23. 
Obtaining  wort  from  un-malted 


iSee  under  XV. 
1101  (1907).   Mackenzie  (Deckebach).  Process  of  cooling 
wort.     June  5. 


X\^II.— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(A.) — Foods. 

Applications. 

11,159.  Klopfer.     See  under  XVI. 

11.564.  Winter.     Substitutes  for   butter.     May   17. 

12,095.  Riegel.  Preparation  of  jelk-emulsion  to  be 
used  in  the  production  of  edible  fats,  butter  substitutes, 
&c.     May  24. 

12,164.  Loring.     Treatment  of  flour.     May  27. 


12,355.  Sorensen.     Artificial  butter.*     May  28. 
12,561.  Schou  and  Schou.     Manufacture  of  margarine. 
[Ger.  Appl.,  Dec.  14,  1906.]*     May  30. 

Complete  Specifications  Accepted. 

12,398  (1906).  Janitzky,  Hamilton,  and  Cummings, 
Preservation  of  animal  substances.     May  29. 

15,173  (1906).  Wurm.    ConcentratLng  milk.     June  5. 

444  (1907).  Twitchell  and  O'Connor.  Apparatus  for 
carbonating  liquids.     May  29. 

8708  (1907).  Aktiebolaget  Baltic  Separator.  :Manu. 
facture  of  butter.     Mav  29. 


(B. ) — Sanitation  ;    Water  Pueification. 

Applications. 

11,282.  Howard.     Preparation  of  filter  beds,     ilay  14. 
11,710.  Soc.  I'Air  Liquide.     Purification  of  air  or  other 
gases.     [Fr.  Appl.,  May  26,  1906.]*     May  18. 

Complete  Specifications  Accepted. 

11.066  (1906).  Fox.  Apparatus  for  softening  and 
purifying  water.     Mav  23. 

20,440  (1906).  Nayior  and  Naylor.    Filter  beds.  May  23. 

24.945  (1906).  McLean  and  Paterson.  Preparation  of 
valuable  products  from  sewage  sludge.    May  29. 

29,378  (1906).  Jolmstone.  Apparatus  for  treating 
offal.     June  5. 

{€. ) — Disinfectants. 

Applications. 

11.132.  Moore.     Sheep-dip.*     May  13. 
12.171.  Little  and  Morris.     Qeansing  fluids  for  dipping 
sheep.     May  27. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

11.397.  Bethisy  and  Fouchard.  Manufacture  of  non- 
inflammable  celluloid.  [Fr.  Appl.,  July  12,  1906.]* 
May  15. 

12,629.  Cremer.  Manufacture  or  treatment  of  paper. 
May  31. 

12,645.  Newbery.  Machines  for  marbling  paper.* 
May  31. 

Complete  Specifications  Accepted. 

11,103  (1906).  Fleury.  Preparation  of  paper  pulp. 
May  23. 

12,920  (1906).  Cochran.  Production  of  cellulose. 
June  5. 

15,068  (1906).  Stock.    Paper-making  machines.  June  5. 

29,404  (1906).  Lake  (Pepperell  Card  and  Paper  Co.). 
Coating  machine  for  paper.     May  29. 

1314  (1907).  Langheck.  Stahl  and  Kahler.  Covering 
paper  or  other  surfaces  with  gelatine.     May  29. 

2770  (1907).  Cantine.  Machine  for  coating  paper. 
May  23. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

11,478.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Electrolytio 
oxidation  of  isoborneol  to  camphor.     May   16. 

12,362.  iloore.  Preparation  of  compounds  containing 
arsenic  in  organic  combination.     May  28. 

Complete  Specifications  Accepted. 

17,573  (1906).  Goldsmith,  and  British  Xylonite  Co. 
Manufacture  of  camphor.     May  29. 
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22.336  (1906).  Johnson  (Kalle  iind  Co.).  Manufacture 
of  mercurial  comixnmds  of  o-nitrotolueiie  and  of  o-nitro- 
benzaldchvde  therefrom.      May  29. 

•23.648  (liK>6).  Newton  (Bayer  und  Co.).  Manufacture 
of  halogen  substitution  derivatives  of  fatty  acids.    May  23. 

23,780  (liH)6).  Tompkins,  and  Clayton  Aniline  Co. 
Manufacture  of  trichlorcthyleue  and  hexachlorbenzene. 
June  5. 

8375  (1907).  Garin  and  David.  Treating  substances 
coataining  crude  tartar.     May  29. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

11.442.   Braun.     Colour    photography.     May    16. 
12,304.  Wellcome.    Bates,"  and  Starnes.     Photographic 
processes.*     May  28. 

Complete  Specifications  Accepted 

13.561   (1906).  Burnett.     Photographic  plate.s.    May  29. 
14W  (1907).  Smith.     Manufactm-e  of  films  for  photo- 
graphic and  other  purposes.     May  29. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Application. 

12,378.  New  Explosives  Co.,  Ltd.,  and  Carter.  Manu- 
facture of  compressed  guncotton  charges  for  projectiles, 
torpedoes,   &c.     May  28. 

Complete  Specifications  Accepted. 

13,983  (1906).  White.  Detonating  compound  for  use 
in  torpedoes,  mining  and  blasting  cartridges,  &c.    June  5. 

16,676  (1906).  Cocking,  and  Kynoch,  Ltd.  Manu- 
facture  of  nitrocelhilose.     May  23. 

21,866  (1906).  Wheelwi-ight.  Igniting  composition  for 
the  manufactxire  of  matches.     May  29. 


XXIII.— GENERAL  ANALYTICAL  CHEmSTRY. 

Complete  Specification  Accepted. 

24,405  (1906).  South  Staffordshire  Mond  Gas  Co.,  and 
Pinnock.     Portable  gas  analysis  apparatus.     June  5. 
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OF    THE 

Society  of  Cbeinical  S^nbustr^. 

GRANTED    JUNE    17th,    1907. 


EDWARD  THE  SEVENTH,  BY  THE  GRACE  OF  GOD,  of  the 
United  Kingdom  of  Great  Britain  and  Ireland  and  of  the  British 
Dominions  beyond  the  Seas,  King,  Defender  of  the  Faith : 

TO  ALL  TO  WHOM  THESE  PRESENTS  SHALL  COME, 
GREETING : 

Whereas  an  humble  petition  has  been  presented  to  Us  in  Our 
Council  bv  Eustace  Carey  Esquire,  F.C.S.,  Edward  Divers  Esquire, 
M.D.,  F.I.'C,  D.Sc,  F.R.S.,  Sir  William  Ramsay  K.C.B.,  F.I.C.,  D.Sc, 
LL.D.,F.R.S.,Sir  Henrv  Enfield  Roscoe,  Knight,  Ph.D.,  LL.D.,  D.C.L., 
F.R.S.,  Sir  James  Dewar,  Knight,  F.I.C.,  M.A.,  LL.D.,  D.Sc,  F.R.S., 
Ludwig  Mond  Esquire,  F.I.C.,  Hon  D.Sc.  (Vict.),  Ph.D.,  F.R.S.,  Ivan 
Levinstein  Esquire,  F.C.S.,  Sir  Joseph  Wilson  Swan,  Knight,  D.Sc,  M.A., 
F.R.S.,  Thomas  Tyrer  Esquire,  F.I.C.,  F.C.S.,  George  Beilby  Esquire, 
F.R.S.,  David  Howard  Esquire,  F.I.C,  F.C.S.,  Sir  Boverton  Redwood, 
Knight,  D.Sc,  F.I.C,  F.C.S.,  Samuel  Hall  Esquire,  F.I.C,  F.C.S.,  and 
Christopher  C  Hutchinson  Esquire,  F.I.C,  F.C.S.,  M.Inst.CE., 
A.R.CS.I.,  setting  forth  to  the  effect  following : — 

That  the  petitioner  Eustace  Carey  is  the  President,  the  petitioners 
Sir  James  Dewar,  Sir  Henry  Enfield  Roscoe,  Sir  Joseph  Wilson  Swan, 
Ivan  Levinstein  and  George  Beilby  are  past  Presidents,  the  petitioner 
Ludwig  Mond  is  Honorary  Foreign  Secretary,  the  petitioners  Edward 
Divers,  David  Howard,  and  Sir  William  Ramsay  are  Vice-Presidents, 
the  petitioner  Samuel  Hall  is  the  Honorary  Treasurer,  the  petitioners 
Sir  Boverton  Redwood  and  Thomas  Tyrer  are  members  of  the  Council, 
and  the  said  Christopher  C  Hutchinson  is  a  member  of  a  Society  named 
the  "  Society  of  Chemical  Industry  "  (hereinafter  called  the  "  Society  ") : 

That  the  Society  was  established  in  the  year  1881,  for  the  objects 
following  (that  is  to  say) : — 

A.  To  advance  applied  chemistry  in  all  its  branches  ; 

B.  To  afford  the  members  thereof  opportunities  for  the  interchange 

of  ideas  with  respect  to  improvements  in  the  various  chemical 
industries  and  for  the  discussion  of  all  matters  bearing  upon 
the  practice  of  applied  chemistry  and  the  publication  of  informa- 
tion thereon ; 
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C.  To  acquire  and  dispose  of  property  for  the  purposes  aforesaid  ; 

D.  To  do  all  other  tilings  incidental  or  conducive  to  the  attainment 

of  the  above-named  objects  or  any  of  them  ; 

That  the  Society  comprises  amongst  its  members  chemical  manu- 
facturers and  manufacturing  chemists  chemical  engineers  metallurgists 
and  metallurgical  chemists  technological  and  consulting  chemists  and 
other  persona  employed  in  or  connected  with  manufacturing  operations 
cognate  to  or  allied  with  industrial  chemistry  as  well  as  professors  and 
teachers  of  technology  in  the  universities  colleges  technical  institutes 
and  schools  of  the  United  Kingdom  of  Great  Britain  and  Ireland  and 
many  of  the  chemical  and  technological  advisers  of  the  various  Depart- 
ments of  the  Government  are  also  members  of  the  Society  : 

That  the  members  of  the  Society  exceed  4,000  in  number  of  whom 
about  2,000  members  reside  abroad  throughout  Canada  India  New 
South  Wales  and  other  British  Colonies  and  Dependencies  as  well  as  the 
United  States  of  America  Japan  and  the  several  countries  of  the  Continent 
of  Europe  and  that  all  such  members  take  part  subject  to  the  management 
and  direction  of  the  Council  in  London  in  furthering  and  advancing 
the  said  objects  for  which  the  Society  was  established  : 

That  the  income  of  the  Society  is  devoted  solely  towards  the  pro- 
motion and  furtherance  of  the  objects  hereinbefore  set  forth  and  is 
derived  from  the  entrance  fees  and  annual  contributions  of  members 
and  the  dividends  accruing  from  the  investments  and  other  property 
of  the  Society  : 

That  the  wide  distribution  of  the  members  and  the  desirability 
of  furthering  the  advancement  of  the  objects  and  purposes  of  the  Society 
more  effectively  especially  those  connected  with  the  interchange  of 
ideas  with  respect  to  improvements  in  the  various  chemical  industries 
the  discussion  of  all  matters  bearing  upon  the  practice  of  applied  chemistry 
and  the  publication  of  information  thereon  rendered  it  necessary  to  hold 
meetings  of  as  many  members  locally  as  is  possible  and  with  such  object 
Local  Sections  have  been  formed  at  the  centres  following  (that  is  to 
say)  :— 

Birmingham  Canada  Liverpool  London  Manchester  Newcastle- 
upon-Tyne  New  England  New  York  Nottingham  Scotland 
Sydney  (New  South  Wales)  and  Yorkshire  : 

Tliat  the  Society  has  during  the  period  1881  to  1902  once  and  from 
the  year  1902  twice  in  every  month  printed  and  published  a  journal 
intituled  "  the  Jcjurnal  of  the  Society  of  Chemical  Industry  "  wherein 
are  published  inter  alin  the  proceedings  of  the  Society  and  of  the  Local 
Sections  and  such  Journal  has  been  issued  free  to  all  members  and  also 
presented  for  the  use  of  the  Public  to  various  Learned  and  Technical 
Societies,  Colleges  and  Educational  Institutions,  Public  Libraries,  and 
Public  Departments  : 

That  the  Society  has  advanced  all  classes  of  arts  and  manufactures 
connected  with  or  dependent  upon  the  many  ramifications  of  industrial 
chemiHtrj' : 

That  the  Sf)ciety  has  caused  to  be  made  known  many  valuable 
discoveries  and   has  secured  the   application  of  improved   modes   and 
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metliods  of  manufacture  in  such  manner  that  manufacturing  industries 
carried  on  in  Our  Dominions  of  the  United  Kingdom  Our  Colonies  and 
Dependencies  as  well  as  in  other  parts  of  the  world  have  derived  manifold 
and  great  advantages  : 

That  the  petitioners  humbly  urge  upon  Our  gracious  consideration 
as  a  matter  of  supreme  and  growing  importance  that  the  manufactures 
as  well  as  the  trade  connected  therewith  of  all  portions  of  the  Dominions 
under  Our  wise  rule  should  by  every  means  be  encouraged  by  a  bountiful 
dissemination  of  all  useful  knowledge  so  as  to  ensure  the  application 
to  the  arts  and  manufactures  of  all  new  discoveries  to  enable  manu- 
factured products  to  be  the  more  economically  obtained  to  utilise  and 
better  develop  the  abundant  natural  resources  and  produce  of  all  parts 
of  Our  Empire  and  in  such  wise  to  enable  Our  Subjects  of  all  classes 
and  races  to  maintain  successfully  their  position  in  the  markets  of  the 
world  : 

That  it  has  been  represented  to  Us  that  it  would  greatly  add  to 
the  Society's  influence  and  tend  to  the  better  accomplishment  of  its 
objects  and  purposes  and  assure  the  better  fulfilment  of  the  aims  afore- 
said and  especially  promote  the  enlargement  of  the  sphere  of  its  labours 
in  those  of  Our  Dominions  beyond  the  seas  and  by  giving  it  a  status 
and  dignity  not  now  possessed  would  be  the  means  of  securing  adequate 
recognition  amongst  the  communities  of  Foreign  States  with  whom 
in  pursuance  of  its  objects  and  purposes  it  is  desirable  that  it  should 
cultivate  relations  of  amity  and  free  intercourse  if  the  members  of  the 
Society  were  to  be  incorporated  under  and  subject  to  the  grant  of  Our 
Royal  Charter ; 

That  the  petitioners  propose  if  incorporated  by  the  grant  of  Our 
Royal  Charter  as  aforesaid  that  all  persons  who  at  the  date  of  such 
incorporation  are  members  of  the  Society  shall  be  admitted  as  members 
of  the  Society  incorporated  by  Royal  Charter  (hereinafter  called  "  the 
Chartered  Society  ")  that  all  real  and  personal  property  choses  in  action 
liabilities  duties  and  obligations  of  every  kind  and  nature  whatsoever 
vested  in  existing  attached  to  or  imposed  upon  the  Society  shall  become 
vested  in  transferred  attached  to  or  imposed  upon  the  Chartered  Society 
as  the  case  may  be  according  to  the  several  provisions  of  the  existing 
law  applicable  thereto  and  that  generally  the  constitution  of  the  Society 
shall  be  and  become  the  constitution  of  the  Chartered  Society  : 

And  WHEREAS  the  Petitioners  by  the  said  Petition  on  behalf  of 
themselves  and  the  other  members  of  the  Society  most  humbly  pray 
that  We  would  be  graciously  pleased  to  grant  Our  Royal  Charter  for 
incorporating  the  petitioners  and  others  under  the  title  of  "  Society 
of  Chemical  Industry  "  or  such  other  title  and  with  all  such  powers  and 
privileges  as  are  mentioned  in  the  Petition  or  such  other  as  to  Us  might 
seem  fit : 

NOW  THEREFORE  We  having  taken  the  said  Petition  into  Our 
Royal  consideration  in  Our  Council  and  being  satisfied  that  the  inten- 
tions of  the  petitioners  are  laudable  and  deserving  of  encouragement 
have  constituted  erected  and  incorporated  and  We  by  Our  prerogative 
Royal  and  of  Our  especial  grace  certain  knowledge  and  mere  motion 
by  these  presents  for  Us  and  Our  Royal  successors  do  constitute,  erect 


666  CHARTER  OF  THE  SOCIETV  0^  CHEMICAL  INDUSTRY.  [June  2d.  l9o7. 


and  incorporate  into  one  body  politic  and  incorporate  by  the  name  of 
Society  of  Chemical  Industry  the  said  Eustace  Carey  Esquire,  F.C.S., 
Edward  Diyers  Esquire,  M.D.,  F.I.C.,  D.Sc,  F.E.S.,  Sir  William  Ramsay 
K.C.B.,F.I.C.,  D.Sc,  LL.D..  F.R.S.,  Sir  Henry  Enfield  Roscoe,  Knight, 
Ph.D.,  LL.D.,  D.C.L.,  F.R.S.,  Sir  James  Dewar,  Knight,  F.LC,  M.A., 
LL.D.,  D.Sc,  F.R.S.,  Ludwig  Mond  Esquire,  F.LC,  Hon.  D.Sc  (Vict.), 
Ph.D..  F.R.S.,  lyan  Levinstein  Esquire,  F.C.S.,  Sir  Joseph  W.  Swan, 
Knight,  D.Sc,  M.A.,  F.R.S.,  Thomas  Tyrer  Esquire,  F.LC,  F.C.S., 
George  Beilby  Esquire,  F.R.S.,  David  Howard  Esquire,  F.LC,  F.CS., 
Sir  Boverton  Redwood,  Knight,  D.Sc,  F.LC,  F.C.S.,  Samuel  Hall  Esquii'e, 
F.LC,  F.CS.,  and  Christopher  C  Hutchinson  Esquire,  F.LC,  F.C.S., 
M.Inst.CE.,  A.R.CS.L,  and  such  other  persons  as  are  by  this  Our 
Charter  made  or  declared  to  be  members  or  shall  hereafter  be  admitted 
as  members  of  that  body  corporate  with  perpetual  succession  and  a 
common  seal  and  with  power  to  alter  and  renew  the  same  at  their  dis- 
cretion and  with  capacity  by  that  name  to  sue  and  be  sued  and  to  take 
and  hold  any  personal  property  and  notwithstanding  the  statutes  of 
mortmain  from  time  to  time  to  purchase  take  and  hold  in  perpetuity 
or  for  any  term  or  estate  any  lands  the  yearly  value  of  which  including 
the  site  of  a  Hall  shall  not  exceed  in  the  whole  the  sum  of  two  thousand 
pounds  computing  the  same  respectively  at  the  Rack  Rent  which  might 
have  been  had  or  obtained  for  the  same  respectively  at  the  time  of  the 
purchase  or  acquisition  thereof  with  powder  from  time  to  time  to  sell 
grant  lease  exchange  mortgage  and  dispose  of  the  same  but  so  that 
the  body  corporate  aforesaid  shall  apply  its  profits  (if  any)  or  other 
income  in  promoting  its  objects  and  shall  not  at  any  time  pay  any 
dividend  to  its  members  or  any  of  them. 

And  We  do  will  ordain  and  declare  as  follows  (that  is  to  say) :  — 

Preliminary. 

L  In  this  Our  Charter — 

"  The  Society  of  1881  "  means  the  said  Society  of  Chemical  Industry 
established  in  London  in  1881. 

"  The  Society  "  means  the  Society  of  Chemical  Industry  incorporated 
by  this  Our  Charter. 

"  The  Council  "  means  the  Council  for  the  time  being  of  the  Society. 

"  General  meeting "  means  a  general  meeting  of  the  members 
of  the  Society. 

*'  By-laws  "  means  By-laws  of  the  Society  made  under  this  Our 
Charter. 

*'  Commencement  of  the  By-laws  "  means  the  time  when  the  first 
By-laws  made  under  this  Our  Charter  come  into  operation. 

*'  The  Journal  "  means  the  Journal  of  the  Society  published  under 
the  authority  of  the  Council  subject  to  the  By-laws. 

"  Local  Section  "  means  members  of  the  Society  whose  names  are 
entered  on  the  register  of  a  district  or  locality  and  who  subject 
to  the  By-lawH  are  sanctioned  by  the  Council  to  promote  the 
objects  of  the  Society  in  such  district  or  locality. 
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"  Month  "  means  calendar  month. 

"  The  Interpretation  Act "  shall  apply  to  this  Our  Charter. 

Transfer  of  Property. 

2.  The  Society  shall  have  power  to  receive  from  the  Council  of  the 
Society  of  1881  and  other  the  trustees  of  the  said  Society  and  to  hold 
all  lands  buildings  property  rights  and  easements  which  before  the 
date  of  this  Our  Charter  were  vested  in  the  Council  as  by  law  the 
governing  body  of  the  Society  of  1881  or  in  any  person  in  trust  for  the 
Society  of  1881  or  to  which  the  Society  of  1881  was  in  anywise  entitled 
and  all  moneys  securities  credits  choses  in  action  books  papers  effects 
and  other  property  whatsoever  which  before  the  date  of  this  Our  Charter 
belonged  to  the  Council  of  the  Society  of  1881  as  aforesaid  or  to  any 
trustees  on  its  behalf  and  the  benefit  of  all  contracts  and  engagements 
entered  into  by  or  on  behalf  of  the  Society  of  1881  and  in  force  before 
the  date  of  this  Our  Charter  to  the  same  extent  and  for  the  same  estate 
and  interest  as  the  same  were  previously  to  the  date  of  this  Our  Charter 
vested  in  the  Council  of  the  Society  of  1881  or  any  trustee  on  its  behalf. 

Objects. 

3.  The  objects  of  the  Society  shall  be  to  carry  on  the  work  com- 
menced and  heretofore  generally  carried  on  by  the  Society  of  1881  and 
to  promote  the  application  of  chemical  science  to  arts  and  manufactures 
and  also  the  discussion  and  diffusion  of  all  knowledge  and  information 
and  to  further  by  causing  to  be  made  or  assisting  in  the  making  of  in- 
vestigations inquiries  and  reports  upon  novelties  improvements  inventions 
processes  and  the  practical  application  of  scientific  discoveries  bearing 
upon  the  practice  of  applied  chemistry  and  of  any  of  the  industrial 
arts  thereto  allied  and  to  carry  on  the  publication  of  the  Journal  but 
such  objects  shall  not  comprise  nor  shall  this  Our  Charter  confer  upon 
the  Society  any  power  or  right  to  act  as  an  examining  Body  for  the 
purpose  of  prescribing  or  holding  examinations  whereby  degrees 
qualifications  or  authority  to  practice  or  to  use  any  distinctive  title 
can  or  may  be  conferred  upon  practising  consulting  analytical  or  technical 
chemists  or  any  other  persons  whatsoever  whether  or  not  members 
of  the  Society. 

The  Council. 

4.  There  shall  be  a  Council  of  the  Society  consisting  of  subject 
to  the  provisions  of  any  By-law — 

(a)  A  President  and  12  Vice-Presidents  in  addition  to  ordinary 
elected  members  not  exceeding  12  in  number  chosen  from 
members  of  the  Society. 

(6)  Ex  officio  members  as  prescribed  by  the  By-laws  and  the 
Chairman  and  Honorary  Secretary  respectively  of  the  several 
Local  Sections. 
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The  first  members  of  the  Council  shall  be  the  following  namely  : — 


Julius  Lewkowitsch  Ph.D. 

Arthur  Kobert  Ling. 

Edward  Gurley  Love  D.Sc. 

John  Stewart  Macarthur. 

Karl  Emile  Markel  Ph.D. 

Nicholas  Henry  Martin. 

Raphael  Meldola  F.R.S. 

Ludwig  Mond  Ph.D.,  F.R.S. 

William  Henry  Nichols. 

Francis   Richard    O'Shaughnessy. 

Oliver  Quibell. 

Sir  Boverton  Redwood,  Knight. 

Walter  Francis  Reid. 

Alfred  Gordon  Salamon. 

Hugo  Schweitzer  Ph.D. 

Harry  Silvester. 

Frederick  John  Smale  M.A.,  Ph.D. 

Robert  Greig  Smith  D.Sc. 

George  Cameron  Stone. 

Francis  Henry  Tate. 

Leonard  Temple   Thome  Ph.D. 

Samuel  Russell  Trotman. 

Thomas  Tyrer. 

Thomas  Utrick  Walton  B.Sc. 

Sir  Thomas  Wardle,  Knight. 

Charles  Wightman. 

Reginald  Cowdell  Woodcock. 


Frederick  E.  Atteaux. 

Leo  Baekoland  Ph.D. 

Julian  Lovett  Baker. 

James  Carter  Bell. 

Frederick  Woodward  Branson. 

Alfred  Burton. 

Eustace  Carey. 

Alan  Avery  Chiflin. 

James  Terence  Conrov  Ph.D. 

Edward  Divers  M.D.,  D.Sc,  F.R.S. 

John  Thomas  Dunn  D.Sc. 

William  Hodgson  Ellis. 

Thomas  Fairlev. 

Charles  Edward  Fawsitt  Ph.D. 

Percy  Faraday  Frankland  Ph.D., 

A.R.S.M.,  F.R.S. 
Richard  John  Friswell. 
Frederick   Charles   Garrett   D.Sc. 
Samuel  Hall. 

William  Roscoe  Hard  wick  B.Sc. 
William  Robert  Eaton  Hodgkin- 

son  Ph.D. 
Egbert  Grant  Hooper. 
Julius  Hi'ibner. 
Charles  Alexander  Keane  Ph.D., 

M.Sc. 
Charles  Thomas  Kingzett. 

6.  The  first  meeting  of  the  Council  shall  be  held  at  Palace  Chambers 
in  the  City  of  Westminster  at  five  o'clock  in  the  afternoon  on  the  third 
Friday  after  the  date  of  this  Our  Charter. 

7.  The  first  members  of  the  Council  shall  hold  office  until  members 
of  the  Council  are  elected  as  hereinafter  provided. 

8.  By-laws  shall  prescribe  the  number  of  members  of  the  Council 
and  the  mode  of  nomination  of  candidates  for  election  to  the  Council 
and  the  mode  and  time  of  and  any  other  matters  relating  to  the  elections 
including  the  first  election  and  the  mode  of  filling  casual  vacancies  in 
the  Council. 

9.  By-laws  shall  regulate  the  meetings  of  the  Council  and  prescribe 
the  number  of  members  of  the  Council  required  to  be  present  and  act 
and  regulate  the  proceedings  thereat  and  the  adjournment  thereof  and 
the  appointment  of  Committees  and  any  other  matters  connected  with 
the  exercise  and  discharge  of  the  powers  and  duties  of  the  Council. 

10.  No  act  or  proceeding  of  the  Council  shall  be  invalidated  by 
any  vacancy  in  the  Council  provided  the  number  of  members  of  the 
Council  be  not  reduced  below  one-half  of  the  full  number  prescribed 
by  By-laws. 

11.  The  Council  shall  have  the  management  and  superintendence 
of  the  affairs  of  the  Society  aiKji  shall  appoint  and  may  remove  and 
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shall  determine  the  duties  salaries  and  remuneration  of  the  Secretary 
Editor  Solicitors  Bankers  Clerks  Agents  and  other  officers  and  servants 
of  the  Society  and  shall  determine  the  securities  if  any  to  be  taken 
from  any  of  them  and  may  make  such  arrangements  and  enter  into  such 
agreements  with  them  as  the  Council  think  fit. 

12.  The  Council  may  apply  the  funds  of  the  Society  in  purchasing 
and  holding  lands  to  the  extent  and  in  the  manner  hereinbefore  recited 
and  in  acquiring  extending  and  improving  a  library  for  the  Society 
and  in  erecting  and  fitting  up  suitable  buildings  for  the  use  of  the  members 
of  the  Society  and  for  other  purposes  connected  with  the  objects  of  the 
Society  and  in  paying  the  salaries  of  librarians  custodians  and  other 
officers  and  servants  for  any  purposes  of  the  Society  and  otherwise 
in  promoting  the  objects  of  the  Society. 

13.  The  Council  may  apply  the  fmids  of  the  Society  to  preparing 
printing  and  publishing  the  Journal  which  shall  contain  information 
relating  to  applied  chemistry  and  the  practice  thereof  and  other  matter 
such  as  the  Council  shall  subject  to  By-laws  authorise  and  from  time  to 
time  prescribe. 

14.  The  Council  may  apply  the  funds  of  the  Society  for  or  towards 
making  provision  for  pensioning  officers  and  servants  of  the  Society 
as  to  them  may  seem  just. 

15.  The  Council  may  at  any  meetings  at  which  (subject  to  any 
provision  in  the  By-laws)  four  members  at  least  of  the  Council  are 
present  and  acting  exercise  all  powers  of  the  Society  except  as  regards 
such  matters  as  are  by  this  Our  Charter  or  by  By-laws  required  to  be 
transacted  by  or  at  a  general  meeting  of  the  Society. 

16.  The  exercise  of  all  powers  exercisable  by  the  Council  shall 
be  subject  to  the  control  of  general  meetings  but  so  that  any  act  done 
by  the  Council  before  any  resolution  of  a  general  meeting  shall  not 
be  invalidated  by  any  such  resolution. 


Presidents  and  Vice-Presidents. 

17.  There  shall  be  a  President  and  Vice-Presidents  of  the  Society 
and  of  the  Council  whose  respective  numbers  powers  duties  and 
privileges  (if  any)  shall  be  prescribed  by  By-laws. 

18.  The  first  President  shall  be  Sir  Boverton  Redwood,  Knight. 
The  first  Vice-Presidents  shall  be — 

Leo  Baekeland  Ph.D.  Edward  Gurley  Love  D.Sc. 

James  Carter  Bell.  Raphael  Meldola  F.R.S. 

Eustace  Carey.  William  Henry  Nichols  D.Sc,  LL.D. 

Edward  Divers  M.D.,  D.Sc,  F.R.S.  Walter  Francis  Reid. 

Percy  Faraday  Frankland  Ph.D.,  Alfred  Gordon  Salamon. 

A.R.S.M.,  F.R.S.  Charles  Wightman. 
Julius  Lewkowitsch  Ph.D. 

19.  A  vacancy  in  the  office  of  the  first  President  or  of  any  of  tlio 
first  Vice-Presidents  shall  be  filled  by  the  Council. 
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20.  The  first  President  and  Vice-Presidents  or  their  respective 
successors  as  aforesaid  shall  hold  office  until  a  President  and  Vice- 
Presidents  respectively  are  elected  or  appointed  as  hereinafter  provided. 

21.  The  President  and  every  Vice-President  shall  always  be  elected 
or  appointed  from  among  the  members. 

Members. 

22.  All  persons  who  at  the  date  of  this  Our  Charter  are  attached 
to  the  Society  of  1881  as  members  thereof  shall  under  and  by  virtue 
of  this  Our  Charter  become  and  shall  be  members  of  the  Society. 

23.  Notwithstanding  anything  in  this  Our  Charter  no  person  who 
has  not  attained  the  age  of  twenty-one  years  shall  become  by  virtue 
of  this  Our  Charter  or  be  at  any  time  eligible  as  a  member. 

24.  The  Council  shall  have  power  to  decide  conclusively  respecting 
each  person  proposed  for  admission  as  a  member  whether  he  has  or 
has  not  fulfilled  such  conditions  as  are  required  by  this  Our  Charter 
or  are  prescribed  by  By-laws. 

25.  Notwithstanding  anything  in  this  Our  Charter  no  person  shall 
bv  virtue  thereof  become  or  be  entitled  to  become  or  be  a  member  of 
the  Society  before  the  commencement  of  the  By-laws  unless  and  until 
he  pays  the  sum  or  sums  payable  by  him  under  the  By-laws  of  the 
Society  of  1881  but  members  who  have  prior  to  the  date  of  this  Our 
Charter  compounded  for  the  sum  or  sums  payable  by  them  to  the  Society 
of  1881  are  hereby  excepted. 

20.  Bv-laws  shall  prescribe  the  amount  of  subscription  fees  or  other 
charges  payable  from  time  to  time  by  members  other  than  those  members 
who  have  prior  to  the  date  of  this  Our  Charter  compounded  for  the 
sum  or  sums  payable  by  them  to  the  Society  of  1881. 


Eights  of  Members. 

27.  All  members  of  the  Society  shall  subject  to  any  restrictions 
in  By-laws  be  entitled  to  be  present  and  vote  at  general  meetings  and 
take  part  in  the  discussi(jn  of  business  thereat. 

28.  All  members  of  the  Society  shall  subject  to  any  restrictions 
in  By-laws  be  entitled  to  be  present  at  and  take  part  in  the  proceedings 
of  any  mooting  of  a  Local  Section  except  such  meetings  as  shall  be  called 
by  a  local  section  for  the  purposes  of  management  thereof  at  which 
mootings  only  those  members  of  the  Society  shall  be  entitled  to  be 
present  whose  names  appear  on  the  register  of  such  Local  Section. 

29.  Kvery  rnomb(?r  of  the  Society  shall  be  entitled  to  receive  free 
of  any  payment  therefor  a  copy  of  each  number  of  the  Journal  as  soon 
RH  practicable  after  the  same  sliall  be  published  but  a  member  who  at 
any  time  after  tin-  grant  of  tliis  Our  ('harter  shall  be  in  default  with 
his  Hubscription  shall  not  be  entitled  to  receive  such  copy. 

30.  No  member  shall  derive  any  pecuniary  benefit  from  member- 
ship either  directly  or  indirectly  by  way  of  dividend  bonus  or  other- 
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wise  nor  shall  any  person  claiming  under  or  through  any  member  save 
and  except  that  nothing  shall  prevent  the  payment  in  good  faith  of 
remuneration  to  any  member  who  shall  be  a  duly  appointed  officer 
or  servant  of  the  Society  or  to  any  of  the  members  thereof  or  other 
persons  in  return  for  services  bond  fide  rendered  or  work  done  by  them 
for  or  on  behalf  of  the  Society  in  furtherance  of  its  objects  under  the 
authority  or  by  the  direction  of  the  Council. 


Cesser  of  Membership. 

31.  If  any  person  ceases  for  any  cause  whatever  to  be  a  member 
of  the  Society  he  shall  not  nor  shall  his  representatives  have  any  interest 
in  or  claim  against  the  funds  or  property  of  the  Society. 


Local  Sections. 

32.  The  Council  shall  be  at  liberty  whenever  thirty  or  more  members 
of  the  Society  from  any  district  or  locality  by  requisition  in  writing 
express  their  desire  to  the  Council  to  hold  meetings  to  further  the  objects 
of  the  Society  in  such  district  or  locality  and  for  such  purpose  to  form 
a  Local  Section  of  the  Society  to  cause  to  be  prepared  a  register  of  the 
names  of  the  said  members  and  other  members  desirous  of  so  doing 
and  subject  to  any  restrictions  in  By-laws  the  Council  may  consent 
to  the  formation  of  such  Local  Sections. 

33.  Subject  to  such  rules  and  regulations  as  shall  be  submitted 
to  and  approved  by  the  Council  save  that  the  same  shall  not  be  repugnant 
to  or  inconsistent  with  By-laws  of  the  Society  or  be  of  any  effect  until 
so  approved  a  Local  Section  shall  be  governed  and  managed  by  a 
Committee  consisting  of  a  Chairman  an  Honorary  Secretary  together 
with  ordinary  members  of  Committee  not  exceeding  fifteen  in  number 
chosen  from  members  of  the  Society  whose  names  appear  on  the  register 
of  such  Local  Section. 

34.  The  Chairman  and  Honorary  Secretary  of  a  Local  Section 
shall  be  ex  officio  members  of  the  Council. 


Supplemental  Charters. 

35.  Should  We  or  Our  successors  think  fit  to  grant  any  supple- 
mental or  additional  Charter  or  Charters  to  the  Society  and  the  same  be 
accepted  by  a  majority  of  the  Council  consisting  of  two -thirds  at  least 
of  the  members  thereof  present  at  a  meeting  of  the  Council  specially 
summoned  for  the  purpose  and  should  such  acceptance  be  confirmed 
by  a  majority  of  the  members  present  at  a  general  meeting  of  the 
Society  then  and  in  that  case  such  supplemental  or  additional  Charter 
or  Charters  shall  be  deemed  to  constitute  one  Charter  with  these  presents 
and  may  repeal  amend  alter  or  add  to  these  presents  or  any  such  further 
Charter  or  Charters  and  shall  be  binding  in  all  respects  and  for  all 
purposes  upon  the  Society  and  its  members. 
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36.  Subject  to  the  express  provisions  of  this  Our  Charter  until 
the  commencement  of  the  By-laws  the  affairs  of  the  Society  and  the 
meetings  and  proceedings  of  the  Society  and  of  the  Council  and  the 
election  of  the  Council  shall  be  managed  conducted  and  regulated  accord- 
ing to  and  by  the  By-laws  of  the  Society  of  1881  as  if  that  Society  and 
the  Council  thereof  were  the  Society  and  the  Council  thereof. 


'    '  By-Laws. 

37.  The  Council  shall  within  six  months  from  the  date  of  this  Our 
Charter  prepare  draft  By-laws  and  shall  send  to  each  member  of  the 
Society  a  printed  copy  thereof  inviting  him  to  offer  observations  thereon 
within  a  time  to  be  limited  by  the  Council  and  the  Council  shall  take 
into  consideration  all  observations  so  offered  and  shall  finally  settle 
the  draft  By-laws  and  shall  send  to  each  member  of  the  Society  the  draft 
By-hiws  as  so  finally  settled  and  shall  call  a  general  meeting  for  the 
consideration  and  adoption  of  By-laws  to  be  held  on  a  day  not  less 
than  one  month  and  not  more  than  three  months  after  the  expiration 
of  six  months  from  the  date  of  this  Our  Charter  and  not  less  than  14  days' 
notice  of  the  time  and  place  of  meeting  shall  be  given  to  the  members 
of  the  Society  by  the  Council  and  the  meeting  so  called  shall  be  the 
first  general  meeting  for  the  purposes  of  this  Our  Charter  and  all  other 
purposes  and  the  Chairman  of  that  meeting  shall  be  the  President  of 
the  Society  or  in  his  absence  one  of  the  Vice-Presidents  of  the  Society 
or  in  the  absence  of  all  the  Vice-Presidents  a  member  of  the  Council 
chosen  by  the  meeting  but  any  want  of  or  irregularity  in  the  sending 
of  any  such  draft  By-laws  or  in  the  gi\ang  of  any  such  notice  shall  not 
affect  the  validity  of  the  By-laws. 

38.  The  Society  from  time  to  time  may  by  resolution  of  a  general 
meeting  confirmed  at  a  subsequent  general  meeting  held  not  less  than 
seven  and  not  more  than  28  days  after  the  former  meeting  make  such 
By-laws  as  to  the  Society  seem  fit  and  rescind  any  By-laws  and  make 
others  in  their  stead  but  so  that  the  By-laws  for  the  time  being  be  not 
in  any  respect  repugnant  to  the  law  of  England  or  inconsistent  with 
any  express  provision  of  this  Our  Charter. 

39.  The  purposes  for  which  the  Society  may  in  manner  aforesaid 
from  time  to  time  make  By-laws  in  addition  to  any  purpose  in  any 
other  provision  of  this  Our  Charter  indicated  include  the  following 
(namely)  : — 

For  regulating  the  election  and  admission  of  the  members  of  the 
Society. 

For  regulating  the  amount  and  times  of  payment  of  entrance  fees 
and  other  fees  and  subscriptions  or  other  sums  to  be  paid 
by  members. 

For  regulating  the  mode  time  and  place  of  summoning  and  holding 
annual  and  other  general  meetings  and  special  meetings  of 
the  Sfjciety  and  the  mode  of  voting  thereat  whether  in  person 
or  by  proxy  or  by  ballot  or  by  voting  papers  or  otherwise 
and  the  conduct  of  proceedings  thereat. 
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For  defining  and  regulating  the  privileges  and  benefits  of  members 
of  the  Society. 

For  prescribing  the  cases  circumstances  conditions  and  manner 
in  and  on  which  a  member  of  the  Society  may  be  excluded 
or  suspended  from  membership. 

For  regulating  the  appointment  of  trustees  and  their  powers  and 
duties  and  the  disposal  of  the  moneys  and  property  of  the 
Society. 

For  regulating  the  appointment  election  rotation  retirement  and 
remuneration  (if  any)  of  a  treasurer  or  treasurers  secretary 
or  secretaries  editors  and  of  an  auditor  or  auditors. 

For  regulating  the  preparation  and  publication  of  the  Journal 
the  time  or  times  of  issue  thereof  and  the  information  or  other 
subject  matter  which  shall  appear  and  be  published  therein. 

For  prescribing  the  circumstances  conditions  and  manner  subject 
to  which  members  of  the  Society  may  be  registered  as  a  Local 
Section  and  for  regulating  the  management  and  proceedings 
of  Local  Sections  and  the  rules  and  regulations  thereof  to  be 
authorised  by  the  Council. 

And  generally  such  By-laws  as  from  time  to  time  seem  to  the 
Society  requisite  for  the  better  execution  of  this  Our  Charter 
and  the  furtherance  of  the  objects  of  the  Society. 

40.  By-laws  made  by  the  Society  shall  not  commence  or  have 
effect  until  they  have  been  submitted  to  and  allowed  by  the  Lords  of 
Our  Council  of  which  allowance  a  certificate  under  the  hand  of  the 
Clerk  of   our  Privy  Council  shall  be  conclusive  evidence. 

4L  The  Council  of  the  Society  shall  cause  all  By-laws  when  so 
allowed  to  be  printed  with  the  form  of  allowance  and  to  be  published 
with  that  form  in  the  London  Gazette. 

In  witness  whereof  We  have  caused  these  Our  Letters  to  be  made 
Patent. 

Witness  Ourself  at  Westminster  the  seventeenth  day  of  June  in 
the  seventh  year  of  Our  reign. 

BY   WARRANT    UNDER    THE    KING'S    SIGN    MANUAL. 

MUIR   MACKENZIE.      m 
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Official  Notice. 

ANNUAL    GENERAL    MEETING. 

The  Annual  General  Meeting  will  be  held  in  Birmingham 
on  Wednesday.  July  10.  and  following  days.  The  pro- 
gramme was  contained  in  the  May  31st  number. 

In  aocordance  with  the  provisions  of  Rule  18  of  the 
Bylaws,  notice  is  hereby  given  that  those  members 
whose  name*  are  printed  in  italtM  in  the  list  of  Council 
will  retire  from  their  respective  offices  at  the  forthcoming 
Annual  Meeting. 

Sir  Boverton  Redwood  has  been  nominated  to  the 
office  of  l^esident,  under  Rule  S  ;  Prof.  Percy  FranklanJ. 
Prof.  R.  Meldola,  and  Mr.  Walter  F.  Reid  have  been 
nominated  Vice-Presidents  under  Rule  8 ;  and  Mr. 
Eustace  Carev  has  been  nominated  a  Vice-President 
under  Rule  11.  Prof.  W.  R.  Hodgkinson  has  been 
nominated  an  ordinary  member  of  Council  under  Rule  17  ; 
and  the  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective 
offices. 

Dr.  Charles  A.  Keane,  Mr.  C.  T.  Kingzett,  Mr.  F.  H. 
Tate,  and  Dr.  L.  T.  Thorne  have  been  nominated,  imder 
Rule  18,  fo  fill  four  vacancies  among  the  ordinary 
members  of  Council.     No  ballot  will  be  required. 

The    London    and    North    Western,    Great     Western, 


Midland,  Great  Northern,  and  Great  Central  Railway 
Companies  haye  granted  the  following  concessions  with 
regard  to  fares :  — 

1.  Return  tickets  at  a  single  fare  and  a  quarter  for 
delegates  and  others  travelling  from  their  homes  to 
Birmingham  and  back  again,  on  giving  up  a  certificate 
to  be  signed  by  Mr.   O'Shaughnessy. 

2.  Tickets  at  a  single  fare  and  a  quarter  will  be  issued 
for  the  double  journey  (on  production  of  card  of  member- 
ship or  letter  of  invitation)  from  Birmingham  to  j)laces 
where  delegates  reside  during  the  Annual  Meeting, 
provided  that  the  distance  is  not  more  than  50  miles ; 
the  mininium  in  this  case  to  be  Is.  per  passenger. 

3.  Season  tickets  at  a  charge  of  not  less  than  the 
accumulated  fare  of  a  single  fare  and  a  quarter  per  diem 
(minimum  Is.  per  diem)  can,  if  desired,  be  issued  from 
Birmingham  to  places  distant  not  more  than  50  miles, 
and  these  tickets  will  be  valid  for  more  than  one  journey 
to  enable  the  delegates  sleeping  out  to  return  to  their 
hosts  for  dinner.  These  tickets  will  be  valid  during  the 
time  of  the  Annual  General  Meeting,  namely,  from  July  9th 
to  July  13th  inclusive. 

The  card  of  membership,  issued  in  the  June  15th 
number  of  the  Journal,  must  not  be  given  up  to  any 
Railway  Company — but  the  Railway  voucher,  to  be 
supplied  by  Mr.  O'Shaughnessy  with  the  Annual  Meeting 
tickets,  on  application,  must  be  given  up  in  exchange 
for  the  tickets  at  a  reduced  fare. 


STATEMENT   OF   REVENUE  AND   EXPENDITURE  FOR  THE   YEAR   1906. 

(Made  up  to  the  22nd  May,  1907.) 


REVENUE. 

£    s.    d. 
Annnal  Subscriptions — 

202  Subscriptions  for  the  year  1906 
received     in      1905     {less     is. 

short  paid)    252     6     0 

S87«  Ditto  ditto,  in  1906    4845     0     0 

57  Ditto  ditto,  in  1907    71     5     0 

■ (Sundry    e.xcess    paynur.ts    and 

4135       balances)    


Entrance  Fees  (353  at  £1  1«.  Od.) 

Life  Compoeition  Fe«  (1  at  £20  Ox.  Od.) 

"  Collective  Index  "  Subscriptions 
'•  Decennial  "  Index  ditto 


19  0 

2 

370  13 
)   20  0 

0 
0 

11  17 
16  11 

0 
0 

«.    d. 


Interest  from  Investments — 
Gas    Upit  &   Coke   Coy. 

."}%  ronsold.  ,«tock. .  . . 
Great     Kastem     RIy.    4% 

IrTfrdf-emable  do 

Great  .Northern  Ky.  3% 

Debenture  do 

<;t.     W»Hi'>rn     Kly.     5% 

Guard.   Prefce.  do.  ... 
Metropolitan     Kly.     5% 

Consolidated  Stock    . . 
Midland  Kaily.  2)%  Per- 
petual Prefce.  do.    ... 
5ew    South    Walea    3% 

1935  HU-rV    

Kew  Z<*land  3%  1945  do. 
Jforth    British    Ry.    3% 

Consd.  IJen  do 1084  13 

>'oUineham    and    Gran- 
tham Ry.  4{%  do.  do. 
5otUn((bam  Joint  .Station 

3%   I)eb«'nture  do.  .  . . 
South  }:ajit*m  Rly.  41% 

Preferrr-d  Stock    

Southwark  and  Vauxhall 

W»t«r     Cofi.py.     S  % 

I>ebentnre  Stock    .... 
Depoait  account  at  Bank 


600 
1509 

800 

1250 

4476 

1696 

4A5 
1000 


450 
200 
673 


13  16 

28  10 

80  18 

17     6 

5   14 

28   15 


28   10 
57   15 


£15.224      7      2 

Journal — 

AdTfTtlsemenU 231      1 

8*i«a 542  7 


£  s.    d. 


5187  11  2 


28  8  0 


17  2  0 

57  6  10 

22  16  0 

59  7  6 

127  11  8 

40  5  8 


535  15  3 


-  743  9  0 
£6495  3  6 


EXPENDITURE. 


Journal  Expenses — 

Publishing   

Editorial- 
Editor's  Salary  . . . . 

Do.  Expenses   

Abstractors    

Indexing  Journal  . . 
Sub-Editor's  Salary 
Foreign  Journals  . . 
Sundry  do 


£    «.    d. 
2566     1  11 


£    s.  d. 

600     0  0 

65     6  11 

567  16  5 

75     0  0 

150     0  0 

11      9  0 

9   13  0 


Insurance  of  Stock    

French  Patents  and  Specifications 


Sectional  Expenses    

Annual  Meeting  Expenses. 


Secretary's  Salarj* 
Assistant    


726 

1 

8 

167 

19 

6 

300 

0 

0 

150 

0 

0 

Printing  Sundries 

Stationery    

Library  (Binding  Books)    . , 

Clerical  Assistance   

Hon.  Treasurer's  Assistant 


Office  Expenses  (Including  Rent,  Light- 
ing, &e.) 

Auditors  Fee     

Sundry  Charges    

Bank  Charges   

Solicitors'  (Charges 

Treasurer's  Petty  Cash  and  Postage    . . 
Secretary's  ditto  ditto     


"  Decennial  "    Index    (1896 — 1905)    and 

Insurance  of  Manuscript    

Investment — 

£450  Nottingham  and  Grantham 
Rally.  Company  4i%  Consolidated 
Stock    


£.  8.    d. 


1470     5     4 

7  17     6 

62  11     3 


4115  16 


894     1 


68     0  3 

55  18  8 

10  13  2 

20  17  6 

62  10  0 


228  12  9 

10  10  0 

4  12  6 

3  8  7 

4  3  0 

22  12  8 

63     7  8 


547   13     i 


450     0     0 


207  19     6 


251     8  10 

86     0     4 
104     1     0 


Balance  of  Revenue  over  Expenditure 385  16    8 


£6495     8     6 
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THE  TREASURER-IN  ACCOUNT  WITH   THE  SOCIETY  OF  CHEMICAL  INDUSTRY 

FOR  THE   YEAR   1906. 


Cr. 


£  s.  d. 

To  Cash  on  Deposit    (1  January,  1906)      750  0  0 

„   Balance  at  Bank  (ditto)                           361  1  6 

„  Cash  in  Secretary's  hands  (ditto)              8  9  9 

Annual  Subscriptions — 

■i  Subscriptions  for  the  year    1904        3  15  0 

74  do.  „  „  1905         92   10  0 

3876  do.  „  „  1906  4843  15  01 

15  0) 

306  do.  „  „  1907     382  10  0 

3  do.  „  „  1908         2  10  0' 

1     5  0)" 

4262  Sundry    excess    payments,    and 
— ^       payments   "  on   a/c  "   of  sub- 
scriptions for  various  years..       19    0    2 

Entrance  Fees  (353  at  £1  Is.  Orf.)    . . 

Life  Composition  Fees  (1  at  £20).... 

"  Collective  "  Index  Subscriptions    . .       1117    0 

"Decennial"  Index  ditto   16  11     0 

£    s.    d. 
Interest  from  Investments — 

Gas  Light  and  Coke  Coy. 

3%  Consold.  Stock..     600     0     0       17     2     0 

Great  Eastern  Rly.  4% 

Irredeemable  do.    ...   1509     00       57     6  10 

Great  Northern  Rly.  3% 

Debenture  do 800     0     0       22  16     0 

Great  Western  Rly.  5% 

Guard.  Prefce.  do.  . .   1250     0     0       59     7     6 

Metropolitan  3%  Con- 
solidated Stock 4476     9     2     127  11     8 

Midland  Rly.  2i%  Per- 
petual Prefce.  do.    . .   1696     0     0       40     5     8 

New   South   Wales   3% 

1935  Stock    485     4     8       13   16     6 

New  Zealand  3%   1945 

do 1000     0     0       28  10     0 

North  British  Rly.  3% 

Consd.  Lien  Stock  . .   1084  13     4       30  18     4 

Nottingham  and  Gran- 
tham Ky.  '44%  Con- 
sold,  do 450     0     0       17     6     4 

Nottingham  Joint  Sta- 
tion 3%  Debenture  do.     200    0    0        5  14     0 

South  Eastern  Rly.  4i% 

Prefce.  Stock    673     0     0       28  15     4 

Southwark  and  Vaux- 
hall     Water     Compy. 

3%  Debenture  Stock  1000     0     0       28  10     0 
Deposit  account  at  Bank  . .  57  15     1 

£15,224     7     2 

Journal —  ^^^^"^^^ 

Advertisements 237     1     7 

Sales 499  13     5 


1119  11     3 


5346  10  2 
370  13  0 
.20     0     0 


535   15     3 


736  15     0 


£    s.    d. 
By  Journal  Expenses — 

Publishing    2581  17     % 

Editoria; — •  £      s.    d. 

Editor's  Salary  ...  600  0  0 
Editor's  Expenses         63  16    9 

Abstractors    576  18     8 

Sub-Editor's  Salary  150  0  0 
Indexing  Journal  .  150  19  6 
Foreign  Journals  .  11  9  0 
Sundry  Journals  . .         8  15     7 

1561  19     6 

French  Patents  and  Specifications  64  11     7 

Insurance  of  Stock    7  17     6 

Sectional  Expenses — 

Birmingham  and  Midland  Section  44     8     0 

Canadian  Section   25     0     0 

Liverpool  ditto 50  12     8 

London  ditto 139  17   11 

Manchester  ditto 55  17     0 

Newcastle-on-Tyne  ditto 17  10  10 

New  England,  U.S.A.  ditto 82  15     2 

New  York,  U.S.A.  ditto 194     3  10 

Nottingham  ditto 42     1     9 

Scottish  ditto 33  17  11 

Sydney,  New  South  Wales,  ditto..  7  14     4 

Yorkshire  ditto 31  16 3 

Expenses  connected  with  Annual 
Meeting    

Secretary's  Salary  (see  also  Sub- 
Editor) 300     0    0 

Assistant 150     0     0 

Printing  Sundries    58     2     4 

Stationery  49  13     6 

Library  (Binding  Books) "^^  i,     i 

Clerical  Assistance ^^  il    n 

Honorarium  to  Treasurer's  Assistant  52  10    0 

Sundries 4  12     6 

Office  Expenses,  &c. — ■ 

Rent..    153  15     0 

Gas  and  Electric  Light    ^^  "^"^  ^7, 

Cleaning,  Attendance,  &c 21  18  10 

Fittings^    Telephones,    Furniture, 

Repairs,  Sundry  Requisites,  &c.  39  13     9 

Fire  Insurance    0     8     0 

Auditors'  Fee 10  10     2 

Bank  Charges ^    >^     ' 

Solicitors'  Charges *     5     0 

Investment — 

£450  Nottingham  and  Grantham 

Rly.  Co.  4i%  Consolidated  Stock 

•'  Decennial  "      Index    (1896—1905), 

paid  on  account 99     0     0 

Ditto,  Insurance  of  Manuscript 5     10 

Treasurer's  Petty  Cash  and  Postage  22  12     8 

Secretary's  ditto  ditto 63     7     8 

Cash  on  Deposit  (31  December,  1906)  1000     0     0 

Balance  at  Bank  (ditto)    393  11     4 

Cash  in  Secretary's  hands  (ditto) ...  1616     9 


£    8.    d. 


4216     5     9 


167 


1     8 
19     6 


450     0     0 


202     6     9 


223  12     9 


3     7 


547   13     3 


-     104      1     0 


0     4 


£8157   12     8 


-  1410     8     1 

£8157   12     8 


We  have  compared  the  above  statement  with  the  vouchers,  counterfoils  of  the  receipts  issued  and  other  records,  and  are  of  9P'"'°P 
it  correctly  exhibits  the  cash  transactions  of  the  Society  for  the  year  1906.  The  amounts  of  the  MetropoUtan  i  /o  ^0iJ*°'J?„^?"j 
3%  New  Zealand  and  3%  New  South  Wales  Stocks  have  been  confirmed  by  the  Chief  Accountant  to  the  Bank  of  England.  Certincaies 
for  the  remaining  investments  have  been  inspected  and  thej^Bank  Balances  have  been  certified  to  us  by  the  Bankers. 

RANDALL   &   Co., 

Caartered  Accountant?. 


23,   St.  Swithin'K  Lane.   London,  E.C. 
16  April.  1907. 


(Signed)  MIALL,  WILKINS, 


London  Section. 

Meeting  held  at  Burlington  House  on  June  3,  1907 

MR.    K.    J.    FRISWELL    IN    THE    CHAIR. 

A  CALORIMETER  FOR  VOLATILE  LIQUID  FUELS, 
SPECIALLY  ADAPTED  FOR  PETROL. 

BY    W.    HANSEN    RAWLES. 

The  want  of  a  simple  and  reliable  calorimeter  for  vola- 
tile liquid  fuels  has  long  been  felt,  especially  during  the 
last  few  years,  since  "  petrol  "  has  come  so  much  to  the 


front  as  a  source  of  energy.  In  "  Engineering  "  (Sept.  21, 
1906)  a  simple  calorimeter  for  liquid  fuels  was  described 
by  Charles  R.  Darling.  ^^ 

The  author,  after  extensive  experiments  with  '  petrol, 
has  contrived  to  so  modify  and  develop  Darling's  apparatus 
as  to  produce  a  calorimeter,  which,  although  havmg  a 
somewhat  more  complicated  appearance,  is  really  very 
simple  to  manipulate,  and  at  the  same  time  gives  much 
more  reliable  results,  as  practically  the  whole  of  the 
serious  sources  of  error  have  been  removed. 

The  complete  apparatus,  as  shown  in  tke  illustration, 
consists  of  a  brass  lamp,  A,  of  .'3-4  cc.  capacity,  having  a  jet 
of  about  1/16  inch  internal  diameter,  fitted  with  an  asbestos 
wick,   and  a  small  cap,  C.     The  lamp  rests  m  a  tripod 
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clip,  which  fits  on  to  the  main  portion  of  the  apparatus. 
The  bell-jar,  B  (of  glass  or  copper),  the  neck  of  which  is 
fitted  with  a  rubber  stopper,  carrying  a  glass  rod,  D, 
and  an  electrical  conductor,  E,  for  igniting  the  petrol, 
forms  the  combustion  chamber,  and  ia  held  in  its  place 
by  means  of  the  brass  plate,  P.  The  oxygen  required 
for  the  combustion  is  conveyed  through  the  glass  tube, 
I.  and  introduced  into  the  chamber  through  the  copper 
tube,  0.  impinging  on  to  the  top  of  the  lamp. 

For  very  volatile  liquids,  such  as  "  petrol,"  the  lamp 
is  surrounded  by  cold  water  during  the  combustion,  to 
prevent  over -heating  and  consequent  boiling  and  explosion 
of  the  contained  liquid.  This  water  is  introduced  through 
thf  tube,  W,  by  pouring  it  down  a  funnel  attached  to  the 
rubber  connection,  N,  and  then  replacing  the  funnel  by 
a  glass  red,  R.  The  hot  products  of  combustion  pass 
down  the  tube,  T,  and  bubble  up  through  the  perforated 
baseplate,  H.  A  copper  spiral  of  "  arch  "  section  fits 
•ccurately  round  the  olate,  P,  and  terminates  at  the 
top  in  a  circular  ring  (also  of  arch  section),  perforated  by 
small  holes.  Thi^  spiral,  together  with  the  plate,  P,  is 
held  in  position  by  the  nuts,  N,  N,  N.  The  whole 
apparatus  fits  loosely  into  an  outer  glass  vessel,  V. 

An  experiment  is  carried  out  as  follows : — The  "  water 
equivalent  "  of  the  calorimeter  is  found  by  weighing  the 
rarioua  materials  composing  the  calorimeter,  multiplying 
these  weights  by  the  sjx>cific  heats  of  those  materials, 
and  adding  the  i)rfxluct8  together.  The  outer  vessel,  V, 
is  filled  up  to  the  mark  (2WJ<)  c.c.)  with  water  at  a  tempera- 
ture abfjut  2H  degreeH  }>elow  the  temperature  of  the  room. 
Aft«r  adjuHtmg  the  asUstos  wick  so  as  to  give  a  steady 
flame  of  about  ^  in.  in  height,  about  1  5  c.c.  of  petrol 
i»  introduced  into  the  lamp.  A,  by  means  of  a  pipette. 
The  jet  is  covcmd  with  the  cajj,  (',  to  prevent  evaporation, 
and  the  Jamj*.  cap,  and  j^trol  are  accurately  weighed. 
Let  this  weiifht  equal  v.  Tlie  lamp  (still  closed  by  the 
cap)  ia  quickly  placed  on  its  trifKjd,  the  tube  O  firmly 
•ajaated  over  the  lamp,  and  W  screwed  tightly  into  its  bed. 
The  bell-jar  is  now  fixed  in  jfonition  on  the  thick  rubber 
waaher  by  means  of  the  plate,  P,  the  cop[>er  spiral  rested 
en  this  plate  with  the  projections  fitting  over  the  three 
threaded  pirn*,  and  the  nuts,  N,  N,  N,  screwed  home  so 
aa  to  hold  the  whole  firmly  together,  yet  not  tightly 
enough  to  podncc  unne<^«■HHa^y  strain.  A  funnel  is 
coonerted  with  th*-  tube,  W.  by  means  of  the  rubber 
c«nnccti(/n,  N,  and  iiuflicient  waUr  (alxjut  )()()  c.c.) 
mtrodoced  into  tli<-  U-ll-jar  at  the  same  tem|H;ratijre  as 
that  of  the  waUT  in  V,  to  reach  nearly  to  the  top  of  the 
lamp,  aa  abo«7i  in  the  figure.  The  funnel  is  now  rej)!ocrd 
by  the  rod,  K.  ITie  Klopp«.T  is  inwrt^d  in  the  neck  of  the 
bell-jar,  and  the  ignitif/n  tulx-,   E,  adjusted  so  that  the 


platinum  electrode,  K,  is  slightly  above,  and  about 
1/G  inch  from  the  lamp  jet.  With  a  little  practice  all  this 
can  be  done  in  ix  very  short  time.  A  very  slow  stream  of 
oxygen  from  a  cylinder  or  other  convenient  reservoir 
is  now  passed  into  the  apparatus,  and  the  whole  immersed 
in  the  water  contained  in  V,  which  is  well  stirred,  and  its 
temperature  (/j),  noted  when  uniform,  by  means  of  a 
thermometer  reading  to  0  05  degree.  One  terminal  of 
an  induction  coil  is  connected  with  the  conductor  carried 
by  E,  and  the  other  terminal  is  connected  with  the  spiral  S, 
or  with  the  copper  bell-jar,  if  this  is  used.  The  cap,  C, 
is  now  raised  from  the  lamp  by  means  of  the  glass  rod,  D, 
and  a  momentary  current  passed  through  the  coil.  A 
spark  passes  between  K  and  the  lamp-jet,  igniting  the 
petrol.  The  electric  wires  are  now  removed,  as  they  are 
good  conductors  of  heat,  and  the  oxygen  supply  adjusted 
so  that  the  bubbles  escape  slowly  from  the  holes  in  H. 
These  gas  bubbles  collect  round  the  ledge  at  the  bottom 
of  the  spiral,  then  run  up  the  spiral  and  finally  escape 
through  the  small  lioles  at  the  top  into  the  air.  The 
water  is  kept  stirred  during  the  combustion,  which  lasts 
about  12 — 15  minutes.  When  the  petrol  has  completely 
burnt,  and  the  llame  is  extinguished,  the  cap  is  once  more 
lowered  on  to  the  lamp-jet,  and  the  tube  W  opened  by 
removing  the  rod  R  from  N.  The  whole  of  the  water  in 
the  bell-jar,  which  is  slightly  warmer  than  the  outside 
water,  is  driven  by  the  pressure  of  oxygen  into  the  outer 
vessel.  When  bubbles  begin  to  issue  from  W,  the  rod  R 
is  reinstated  in  its  place.  The  water  is  still  kept  well 
stirred,  and  when  no  further  rise  in  its  temperature  takes 
place,  this  maximum  temperature  (<2),  is  noted.  The 
temperature  should  have  risen  about  6°  C.  The  apparatus 
is  now  removed  from  the  outer  vessel,  the  oxygen  supply 
stopped,  and  the  lamp  with  cap  again  weighed,  after 
carefully  drying.     Let  this  weight  be  (m'2)- 

The  calorific  value  of  the  petrol  is  calculated  as  follows  : 
If  M  =  total  weight  of  water  used  (in  grms.) ;  W  =  water 
equivalent  of  apparatus;  R  =  rise  of  temperature  of  the 
water;  w  =  weight  of  petrol  burnt  in  grms.  =  (Wi  — u'g) ; 
then  the  calorific  value  — (M  +  W)R/w,  and  British 
thermal  units  per  lb.  =  calorific  value   x  1  8. 

The  following  points  should  be  observed  in  working. 
The  supply  of  oxygen  should  be  only  just  sufficient  to 
ensure  smokeless  biurning  of  the  petrol,  as  a  large  excess 
of  oxygen  is  apt  to  cause  the  formation  of  a  carbon 
deposit  on  the  lamp  jet,  owing  to  the  cooling  of  the 
flame.  If  this  deposit  forms  it  will,  if  not  disturbed, 
bum  off  completely  when  the  petrol  is  exhausted. 
(iVo<e  ; — The  author  has  found  that  a  persistent  formation 
of  this  deposit  is  an  indication  that  the  petrol  is  liable  to 
give  poor  results  in  a  motor.) 

There  is  a  slight  evaporation  of  petrol  between  the 

initial  weighing  of  the  lamp  and  the  ignition  of  the  petrol 

in  the  calorimeter.     This  interval  is  usually  about  4  to  5 

minutes.     The  evaporation  during  this   period   may   be 

determined  by  weighing  the  lamp  and  petrol  as  in  the 

j    experiment,    allowing   to   stand   for   the   length   of   time 

taken  to  fit  up  and  ignite,  again  weighing,  and  if  any 

'    appreciable   loss  has   taken   ])lace,   subtracting  this  loss 

j    from  the  weight  of  i)etrol  found  (ici — W2),  usually  about 

1    0004  grm.     It  is  advisable  to  replace  the  cap  on  the 

lamp  jet  after  the  petrol  has  ceased  to  bum  as  otherwise 

[    there  will   be  subse(iucntly  a  small  decrease  in  weight, 

\   not  due  to  combustible  petrol.     If  it  is  preferred,   the 

combustion   may   be  stopped  when  any  desired  rise  of 

1    temperature  has  been  attained,  by  simply  lowering  the 

cap  on  the  jet.     The  author  prefers  to  allow  the  whole 

of  the  petrol  to  be  burnt,  as  he  finds  that  this  gives  rather 

more  consistent  results. 

Sj)ecial  features  of  the  calorimeter. — The  copper  spiral 
arch  ensures  very  efficient  cooling  of  the  gas  buboles, 
and  consequent  absorption  of  the  evolved  heat  by  the 
water,  as  these  bubbles  have  to  travel  a  distance  of  nearly 
36  inches  in  contact  with  both  the  water  and  the  copper 
before  they  es(;ape  into  tlie  air.  The  whole  apparatus  is 
only  9  iiuluH  in  licight.  fJreatcr  delicacy  may,  of  course, 
]m  olftaincd  by  enclosing  the  whole  calorimeter  in  a 
jacket  and  cover  of  non-conducting  material,  such  as 
asbestos,  felt,  wool,  &c.  In  this  case,  a  stirrer  of  up  and 
I  down  movement  is  necessary.  After  different  shapes  of 
oxygen  inlets  had  been  tried,  the  one  impinging  on  the 
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lid  of  the  lamp  was  found  to  be  the  best.  One  of  the 
chief  features  of  this  calorimeter  is  the  simple  arrangement 
for  transferring  the  water  from  the  inside  of  the  bell-jar 
to  the  outer  vessel,  without  appreciably  disturbing  the 
apparatus.  For  heavier  and  less  volatile  liquids,  a  larger 
jet  than  that  required  for  petrol  is  used.  Although 
non-volatile  liquids  require  an  air-inlet  to  the  lamp  to 
ensure  satisfactory  combustion,  in  the  case  of  volatile 
liquids,  such  as  petrol,  if  this  were  present,  an  explosion 
would  ensue.  This  calorimeter  may  readily  be  adapted 
for  the  valuation  of  solids,  non-volatile  liquids  and  gaseous 
fuels. 

Discussion. 

Mr.  J.  S.  S.  Brame  said  he  had  a  bomb  calorimeter, 
which  gave  reliable  results,  but  he  did  not  consider  that 
was  desirable  for  use  with  a  volatile  spirit.  There  had 
been  one  or  two  accidents  with  bombs  using  light  spirit, 
owing  to  the  fact  that  combustion  was  in  that  case  prac- 
tically an  explosion.  There  was  therefore  a  limit  in  the 
quantity  of  material  that  could  be  employed.  In  order 
to  get  the  values  of  petrol,  he  had  been  working  in  con- 
junction with  Prof.  Lewes  with  calorimeters  of  the  Junkers 
type,  and  great  trouble  had  been  experienced  owing  to 
the  difficulty  in  getting  a  lamp  which  would  give  complete 
combustion.  With  all  lamps  dependent  on  vaporisation, 
there  was  a  considerable  residuum  from  most  commerical 
petrols,  which  was  not  volatile  even  at  100°  C,  giving 
misleading  results,  for  practically  only  the  most  volatile 
portion  was  burnt.  For  that  reason  he  thought  this  new 
apparatus  would  prove  valuable.  The  only  point  against 
it  was  that  in  the  work  which  Mi".  Cowan  and  himself 
had  done  wth  coal,  with  calorimeters  of  this  type,  they 
invariably  found  low  results  due  to  incomplete  com- 
bustion. (This  J.,  1903,  1230.)  Here,  however,  the 
combustion  appeared  very  complete,  and  if  a  series  of 
experiments  showed  complete  combustion  was  obtained, 
the  trouble  with  petrol  had  been  got  over.  He  was  pleased 
to  be  able  to  confirm  the  authors  results,  for  he  had  put 
down  as  an  average  of  the  values  they  had  obtained  in 
good  petrols  11,150  calories  (gross),  which  was  in  very 
perfect  agreement  with  the  results  now  sho^\^l. 

Mr.  Rawles,  in  reply,  said  he  had  had  two  explosions 
in  using  his  calorimeter  when  trying  a  small  vent-hole 
in  the  lid  of  the  lamp,  which  was  suggested  to  him  as 
giving  a  better  flame.  He  consequently  discarded  the 
suggestion.  The  quantity  of  petrol  he  used  in  this 
apparatus  was  1-5  c.c.  (about  1-2  grms.),  and  he  obtained 
good  results — -within  100  calories  of  bomb  determinations. 
Of  course  the  apparatus  could  be  used  for  solids  by  re- 
placing the  lamp  by  a  crucible,  and  the  spark  ignition 
by  the  ordinary  fuse  ignition,  or  by  the  incandescence 
of  a  thin  platinum  wire,  and  for  gases.  He  had  tried 
to  spark  coal,  and  in  some  cases  with  success,  but  a 
curious  effect  was  that  if  a  small  cone  of  the  coal  were 
sparked,  the  coal  dust  was  deposited  on  the  sides  of  the 
crucible. 

Mr.  Brame  added  that  one  disadvantage  of  this 
apparatus  was  that  net  values  were  not  obtained.  The 
gross  calorific  value  would  require  re-calculation  for  the 
net  value,  based  on  the  composition  of  the  petrol. 


MR.    R.    J.    FRISWELL   IN    THE    CHAIR. 

INFLUENCE  OF  TEMPERATURE  OF  DYEING  ON 
RESOLUTION. 

BY    W.    P.    DREAPER,    F.I.C.,    AND    A.    WILSON,    B.SC. 

We  have  pointed  out  that  Night  Blue,  {(CH3)2N. 
C6H4[  2  ==  C  ==  C'loHc :  N.C'oHi.CHa.HCl,  may  be  absorbed  by 
silk  in  two  ways  (J.  Soc.  Dyers  and  Col.,  22,  No.  9).  When 
absorption  takes  place  above  40^^  C,  a  second  and  more 
resistant  dyeing  effect  is  produced  with  i)art  of  the  dye 
absorbed :  this  effect  increases  with  tlie  temperature 
up  to  100"  C,  a  greater  jjroportion  of  the  dye  being  fixed 
in  this  way.  When  dyed  at  15"  C,  a  subsequent  soaping 
at  the  boil,  or  treatment  with  alcohol  of  ordinary  strength 
will  practically  remove  all  the  dye  from  the  fibre,  but  as 
the  temperature  of  the  dye  bath  is  increased,  a  certain 
proportion  of  the  dye  is  fixed  against  the  action  of  these 


solvents.  In  all  cases  the  total  amount  of  dye  on  the 
fibre  was  kept  constant.  This  effect  has  been  noticed 
^vith  other  basic  dyes,  but  the  dyes  vary  in  their  resistance 
against  resolution  in  some  way  yet  to  be  determined, 
especially  with  different  solvents. 

These  experiments  have  been  extended  to  the  so-called 
acid  class  of  dyes,  with  interesting  results :  similar 
differences  have  been  observed  when  working  with  the 
same  fibre,  so  that  this  action  is  not  confined  to  basic 
dyes,  the  temperature  effect  being  of  a  similar  order 
when  expressed  in  terms  of  the  resistence  of  the  dye  to 
the  action  of  solvents.  It  has  not  yet  been  proved, 
however,  that  the  dye  is  fixed  in  two  distinct  ways,  as 
in  the  case  of  Night  Blue,  when  dyeing  at  a  high  tempera- 
ture, which  result  may  be  due  to  the  dissociation  of  the 
dye  into  more  basic  compovmds,  which  are  known  to  be 
more  insoluble.  This  point  is  being  investigated.  The 
effect  of  drjing  the  dyed  fibre  between  the  dyeing  and 
resolution  treatments  has  no  appreciable  effect  on  the 
proportion  of  colour  removed.  At  any  rate  an  increased 
temperature  of  the  dye  solution  gives  an  increased 
resistence  against  the  solvent  action  of  soap  solution 
or  alcohol  in  the  case  of  the  acid  dyes. 

The  following  results  are  given  to  indicate  the  general 
reaction  when  silk  is  dyed  ^vith  acid  dyes. 

Acid  Anthracene  Red  35.-0-25%  of  dyestuff  on  the 
weight  of  silk  was  used  in  a  0-2%  solution  of  acetic  acid. 

The  temperature  of  the  soap  (1%  neutral  oil  soap 
solution)  solution  was  55°  C,  and  the  time  of  extraction 
30  minutes. 


Temp,  of  dyeing. 

Dye  remaining  on  fibre  after 
soaping. 

1S°C. 
40'C. 

eo'C. 

75°C. 
90°C. 

0-002% 

0-01% 

0-11% 

0-13% 

0-18% 

Similar  results  were  observed  with  alcohol  extraction 
at  different  temperatures,  as  indicated  in  the  following 
table  : — 


Temp,  of 
dyeing. 

Alcohol  at  18*. 
for  12  hours. 

0-18% 

0-23% 

0-24% 

0-245% 

0-25% 

Alcohol  at  55* 
Ifor  one  hour. 

Alcohol  at  78* 
for  one  hour. 

IS'C. 
40"C. 
60°C. 
75''C. 
90">C. 

0-02% 
0-07% 
0-14% 
0-17% 
0-19% 

0-007% 

0-015% 

0-08% 

0-15% 

0-17% 

These  collected  figures  do  not  indicate  in  themselves 
that  there  is  any  definite  change  in  method  of  absorption, 
as  in  the  case  of  Night  Blue,  where  part  of  the  dye  may 
be  held  against  the  action  of  boiling  soap  for  two  hours 
or  more.  The  following  experiments  do  not  indicate 
that  there  is  a  limit  to  this  secondary  fixing  action.  Silk 
absorbed  the  dye  from  a  5%,  10%  15%  and  20%  solution 
respectively,  but  without  exhausting  the  dye  bath.  On 
extraction  with  soap  solution  at  55°  C.  the  resulting  range 
of  shades  was  in  practically  the  same  ratio  as  that  existing 
in  the  fibre  after  dyeing.  Succeeding  soap  extractions 
removed  dye  from  all  the  samples,  and  left  a  range  of  shades 
showing  the  same  general  effect.  Within  the  range  of 
these  experiments  there  is  no  indication  of  a  maximum 
fixing  effect  against  the  action  of  solvents.  When  alcohol 
(80  per  cent.)  partly  takes  the  place  of  water,  this  fixing 
action  is  absent.  A  skein  of  silk,  dyed  with  0-25°o  Acid 
Anthracene  Red  3B.  at  78°  C,  absorbed  about  0-05% 
of  the  dye,  which  was  easily  removed  by  soap  at  55°  C. 
A  similar  result  was  obtained  with  Night  Blue  (basic  dye). 

Silk  boiled  in  water,  or  acid  solution,  before  dyeing 
with  acid  colours  at  18°  C.  gave  practically  the  same 
effect.  '  For  instance,  when  dyeing  with  0-25%  of  Acid 
Anthracene  3B  and  subsequently  extracting  with  soap 
solution  at  55°  C.  similar  shades  were  produced  to  those 
obtained  with  the  skeins  dyed  cold  without  this  pre- 
liminary treatment.  These  results  do  not  indicate  that 
any  change  in  the  state  of  hydration,  brought  about  by 
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boiling  the  fibre  in  water  or  acid,  is  responsible  for  the 
added  efftvt  at  higher  teinjH'ratiires.  Similar  results 
were  obtainetl  when  Oixein  M,  C'^Hj.No.Ci.Hj.N^. 
^\uH4(0H)(S03Nh).  was  substitutcHl  for  Aeid  Authtaeene 
Red  3B  ill  the  alnive  ex}H>riments.  although  the  greater 
6i>lubility  of  the  dye  in  sivip  solution  nuule  direet  eoni- 
paristin  with  the  alnne  reactions  more  ditticult.  On  tlic 
other  hand,  when  using  aloolu>l  at  the  boil,  verj-  little 
CViH-ein  M  was  extracted  from  imy  of  the  skeins. 

When  the  i^Kssible  etfeet  of  the  presence  of  amino  acids 
in  the  silk  fibre  at  the  time  of  dyeing  is  considered,  and 
the  claims  which  have  been  made  as  to  the  behavioiT 
of  acid  ;vnd  bu^sie  dyes  towards  them,  the  behaviour  of 
dyes  on  such  libres  as  cotton,  where  these  bodies  are 
absent,  towiu-ds  subseijuent  resolution  is  of  interest. 
Exi>eriment*  with  Benzopurpurene  4B.  indicate  that  the 
same  alteration  in  the  subseiiuent  resistance  is  noticed 
when  dyeing  at  ditlerent  temperatures.  For  instance, 
on  boiling  two  skeins  of  cotton  dyed  to  the  same  dei)th 
of  shade  at  KKJ"  ('.  and  18^  C  rt^sjH^ctively  in  the  ordinary 
way,  the  piece  dyed  at  lS°t'.  lost  a  large  proportion  of 
its  colour,  whilst' the  one  dyed  at  100°  retained  most  of 
the  dye.  In  alcohol  at  IS'^C.  similar  extraction  results 
wen.'  observed.  Re}>eated  extractions  with  fresh  alcohol 
indicated  that  the  whole  of  the  colour  might  be  removed 
in  this  way  from  both  samples,  but  the  relative  rcsistanc  > 
was  quite  marked  between  the  one  dyed  cold  and  that 
dyed  at  the  boil. 

These  experiments  are  still  in  progress.  The  effect 
of  the  addition  of  assistants  to  the  dye  solution  and  other 
details  arc  being  observed.  Also,  an  attempt  is  being 
made  to  extend  the  experiments  to  other  fibres,  such  as 
wool,  mercerised  cotton,  and  artificial  silks  of  different 
makes.  The  results  alrcad}'  obtained  indicate  a  general 
temperature  reaction  which  is  independent  of  the  nature 
of  the  dye  or  the  fibre,  and  depending  primarily  on  the 
actual  conditions  at  the  time  of  dyeing  rather  than  on 
the  fibre  state.  This  seems  to  determine  the  subsequent 
resistance  of  the  dye  to  the  solvent  action  of  such  reagents 
as  water,  soap  solution,  or  alcohol.  In  the  case  of  Acid 
Anthracene  Red  3B,  the  subsequent  resistance  to  the 
action  of  light  during  fourteen  days  exposure  seems  to 
be  a  uniform  one.  irresjiective  of  the  temperature  of 
dyeing,  within  the  limits  of  18°  and  90°  C. 

These  experiments  will  be  extended  to  cover  the 
"  sulphur  "  and  "  developed  "  dyes.  It  is  evident  that 
these  results  are  of  importance  to  the  practical  dyer 
•a  well  as  from  a  theoretical  point  of  view. 

Dlsccssion. 

L>r.  J.  C.  Cain  said  that  the  authors'  results  were 
extremely  interesting,  particularly  in  view  of  the  paper 
read  by  Hiibner  recently,  who  j)ointed  out  there  was 
prsctically  no  difference  between  the  behaviour  of  various 
nbreo,  and  that  seemed  to  confirm  the  mechanical  theory 
of  dyeing.  Had  ilr.  Dreajjer  tried  any  similar  exjjeri- 
ments  with  charcoal  and  such  substances  a.s  Hiibner 
(ued  ? 

The  Chaikman  f>aid  the  authors'  results  agreed  with 
the  view  he  had  always  held,  that  dyeing  wa,s  mainly 
a  mechanical  prwess,  and  that  the  chemical  theories 
had  Ixren  somewhat  in  advance  of  the  amount  of  know- 
ledge on  which  they  were  founded,  ^^■ith  regard  to  the 
l*h»viour  of  silk,  it  seemed  an  as.suiiiption  that  a  con- 
stituent which  could  only  Ix;  determined  by  means 
tirsctically  amounting  to  the  disintegration  of  the  silk 
fibre,  could  be  regarded  an  playing  an  imjtortant  part 
in  fixing  th«  dye  on  the  silk  when  it  was  a  fibre.  Thus, 
it  might  Ije  proved  that  amino-af;ids  could  Ix;  obtained 
by  t-r-  -  -  :|\j  in  a  particular  way,  but  it  by  no  means 
foil'  "hey  rxi.'-ted  there  so  long  as  tlio  silk  was 

in    f  •  ."n    of    fibre.     That    apjieared    to   him    one 

of  the  great  object iomt  to  the  attempt  to  distinguish 
between  the  l.«baviour  of  a  ytarticular  chemical  ])ortion 
of  the  decomiw^ition  ]iroduct«  of  a  fibre,  and  the  fibre 
it«elf  ax  a  whole. 

Mr.  I>Kr.Ai'EK,  in  reply,  said  he  was  not  ^m-.t^cni  at 
HiJlmefH  {lac-r,  and  h&ti  only  He«n  a  brief  almlrm  t  of  it. 
.At  jrt-erint  tliey  had  not  extended  the  exjurinients 
in  the  dire'  t»on  of  dying  inorgani<-  Hul*tances  at  different 
tcmpcratureat  on  the  lines  adopted  by  Linder  and  Picton, 


Hiibner,  Suido  and  others,  but  they  intended  to  do  so 
if  possible.  Ho  quite  agreed  with  the  Giairman's  remarks. 
In  some  one  of  their  experiments  they  i>urposely  boiled 
the  silk  fibre  in  water  or  acid  before  subjecting  it  to  the 
dyeing  oi>eration,  with  the  idea  of  trying  to  form  amino- 
acid  compounds,  which  might  subsequently  combine 
with  the  dye  at  a  low  temperature  and  produce  positive 
results,  but  they  were  unable  to  observe  any  difference 
between  the  silks  dyed,  either  cold,  when  previously  boiled 
in  acid  or  water,  from  those  dipped  directly  into  the  dye 
solution,  when  tested  in  the  way  indicated. 


THE  LOSS  OF  NITRE  IN  THE  CHAMBER 

PROCESS."^ 

Pakt  III. 

BY    DK.    J.    K.    H.    INGLIS. 

In  papers  already  communicated  to  this  Society, f  an 
account  has  been  given  of  some  experiments  which  were 
undertaken  with  a  view  to  deciding  in  what  form  the 
oxides  of  nitrogen  arc  lost  in  the  chamber  process.  The 
method  employed  was  that  of  fractional  distillation  of 
the  exit  gases,  and  the  results  showed  that  a  considerable 
quantity  of  nitrogen  peroxide  was  present  in  the  escape. 
The  conclusion  was  therefore  drawn  that  the  nitre  was 
lost  simply  through  incomplete  absorption  in  the  Gay- 
Lussac  tower.  The  method  employed  was,  however, 
subject  to  considerable  errors,  and  the  evidence  in  favour 
of  the  presence  of  nitrogen  peroxide  rather  than  of  nitric 
oxide  was  insufficient.  It  was  therefore  decided  to  carry 
on  further  investigations,  with  the  special  object  of 
detecting  any  nitric  oxide  that  might  be  present.  Four 
experiments  had  already  been  carried  out  with  this  object 
(this  Journal,  1906,  154) ;  but  the  method  used  was 
indirect,  and  the  plant  tested  was  hardly  in  normal 
working  order.  The  whole  method  was  therefore  elabo- 
rated, and  the  results  of  further  experiment  are  given 
in  this  paper. 

The  improvements  in  the  method  of  analysis  consisted 
in  carrying  out  the  fractionation  more  thoroughly  and 
at  as  low  a  temperature  as  possible,  in  taking  every 
precaution  to  })rcvent  secondary  reactions  taking  place 
after  the  sample  had  been  collected,  and  in  avoiding 
the  use  of  indirect  analyses.  The  sample  of  gas,  amounting 
to  15 — 26  litres,  was  condensed  to  a  liquid  in  the  form 
of  bulb  already  described  (loc.  cit..  Fig.  2),  the  temperature 
being  kept  at  74-7°  absolute.  The  volume  of  gas  taken 
was  determined  by  measuring  the  volume  of  liquid  at 
that  temperature,  and  using  the  results  of  Inglis  and 
Coates  (Chcm.  Soc.  Trans.,  1906,  886)  for  the  relation 
between  the  volume  of  the  liquid  and  that  of  the  gas. 
This  liquefied  gas  was  then  fractionated  by  pumping 
off  the  nitrogen  and  the  oxygen  through  a  Fleuss  pump, 
the  temperature  being  kept  below  74-7°  absolute.  Now, 
at  this  temperature,  the  vapour  pressure  of  nitric  oxide 
could  not  be  detected  by  means  of  an  ordinary  mercury 
manometer,  and  was  therefore  certainly  very  small. 
Consequently,  since  the  vapour  pressures  of  nitrogen  and 
oxygen  at  that  temperature  are  530  mm.  and  100  mm. 
respectively,  nitric  oxide  ought  to  be  almost  completely 
separated  by  means  of  such  fractionaticm  from  a  mixture 
of  nitrogen  and  oxygen.  (This  question  will  be  discussed 
again  later.)  This  fractionation,  after  the  last  traces 
of  nitrogen  and  oxygen  had  been  removed  by  means  of 
a  mercury  pumj),  should,  therefore,  result  in  leaving 
behind  in  the  bulb  everything  that  was  originally  present 
in  the  flue  gas  except  the  nitrogen  and  the  oxygen.  8ince. 
however,  moisture  was  also  condensed  in  the  bulb,  a 
number  of  secondary  reactions  might  take  place  on  warm- 
ing. To  avoid  this  pos.sibility,  the  bulb,  while  still 
immersed  in  liquid  air,  was  connected,  through  a  drying 
tulx;  cfmlaining  ])hosphorus  pentoxide,  with  another 
bulb  (the  "sample  bulb")  of  about  30  c.c.  capacity, 
which  was  also  (ujiincotcd  to  the  mercury  pump.  When 
the  whole  connection  had  been  evacuated,  the  connection 
to  the  pump  was  closed  ;  and,  after  jilacing  the  "  sample 
bulb "   in  liquid  air,  the  original   "  fractionation   bulb 
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Tvas  removed  from  its  liquid  air  bath.  As  the  temperature 
■rose  the  condensed  gases  distilled  over  in  fractions, 
passing  through  the  drying  tube  into  the  sample  bulb, 
and  condensing  in  that  bulb  almost  completely  dry. 
Since  they  came  over  in  fractions  (corresponding  to  their 
•different  volatilities),  they  could  undergo  no  changes 
during  these  distillations,  and  therefore  the  sample 
condensed  in  the  sample  bulb  contained  the  various 
-substances  in  the  same  condition  as  that  in  which  they 
were  present  in  the  original  exit  gas.  This  sample  bulb 
was  then  sealed  off  and  removed  from  the  liquid  air. 
As  it  warmed  up,  a  certain  amount  of  reaction  took  place, 
with  the  formation  of  apparently  a  small  quantity  of 
■chamber  crystals ;  but  the  amount  of  reaction  was  not 
•enough  to  affect  the  analyses.  There  remained  behind 
in  the  fractionation  bulb  a  certain  amount  of  substance 
which  was  not  sufficiently  volatile  to  distil  over  into  the 
sample  bulb.  This  was  washed  out  with  distilled  water 
(after  shaking  with  air  and  water),  and  titrated  with 
€tandard  barium  hydroxide  solution.  The  resulting 
value  for  the  acidity,  after  allowing  for  the  barium 
sulphate  formed,  corresponded  to  the  amovmt  of  nitrogen 
oxides  which  had  combined  with  water  and  oxides  of 
sulphur  during  fractionation.  This  value  (the  only 
indirect  determination)  taken  with  the  analysis  of  the 
sample  bulb,  gave,  therefore,  a  complete  analysis  of  the 
■exit  gases. 

It  remains  to  give  an  account  of  the  method  used  for 
analysing  the  contents  of  the  sample  bulb.  An  interesting 
point  in  regard  to  this  part  of  the  sample  was  that,  in 
^he  case  of  at  least  half  the  samples  analysed,  whereas 
"the  contents  showed  practically  no  colour  at  ordinary 
temperatures,  a  purple  solid  was  formed  at  the  temperature 
of  liquid  air  (c/.  this  Journal,  loc.  cit.).  Some  considerable 
time  was  spent  in  attempting  to  determine  the  nature  of 
this  coloured  substance  :  it  was  apparently  more  volatile 
than  nitrogen  peroxide,  and  it  attacked  mercury.  In 
spite  of  the  intensity  of  the  colour,  however,  there  seemed 
to  be  only  a  small  quantity  present ;  and  under  certain 


was  shaken  with  mercury  and  sulphuric  acid.  According 
to  the  reactions  that  take  place  in  the  Limge  nitrometer, 
one  would  expect  this  treatment  to  change  any  nitrosyl 
chloride  or  nitrogen  peroxide  into  nitric  oxide.  Miss 
Knight  has  kindly  examined  for  me  the  action  of  mercury 
and  sulphuric  acid  upon  nitrates,  under  the  conditions 
which  were  used  in  my  experiments  ;  and  has  found  that 
the  reduction  of  nitrates  to  nitric  oxide  is  complete. 
It  may,  therefore,  be  safely  assumed  that  the  decomposi- 
tion of  the  other  bodies  is  also  quantitative.  After  this 
treatment,  the  gases  which  were  pumped  out  consisted 
only  of  nitric  oxide,  nitrous  oxide,  carbon  dioxide,  and 
sulphur  dioxide  :  these  were  then  separated  as  described 
in  my  earlier  papers.  It  is  to  be  noticed  that  only  in  one 
case  (that  of  the  non-volatile  residue)  is  the  analysis  an 
indirect  one.  In  all  other  cases  the  substances  were 
separated  in  the  pure  state  and  measured.  It  is  evident 
also  that  nitric  oxide  is  obtained  in  three  different  fractions. 
There  is  first  of  all  the  amount  determined  indirectly 
by  titration  of  the  non-volatile  residue.  Secondly,  there 
is  the  nitric  oxide  found  as  such  in  the  sample  bulb  ;  and 
thirdly,  there  is  the  nitric  oxide  formed  by  the  action  of 
mercury  and  sulphuric  acid  upon  other  substances. 
These  three  amounts  are  put  down  separately  in  the 
table. 

Seventeen  analyses  were  carried  out  in  this  way  in 
connection  with  a  plant  belonging  to  Messrs.  Spencer 
Chapman  and  Messel  of  Silvertown.  The  plant  consisted 
of  the  usual  set  of  four  chambers  ^vith  two  Gay-Lussac 
towers ;  it  had  been  working  extremely  regularly  for 
some  time  before  the  experiments  were  begun,  and 
continued  to  do  so  during  the  experiments.  The  con- 
sumption of  nitre  was  2*58  parts  of  sodium  nitrate  for 
100  parts  of  sulphur  burnt,  which  was  itself  47% 
of  the  ore.  The  oxygen  in  the  escape  was  usually  about 
6-3% ;  and  on  this  basis  the  loss  of  nitre  would 
be  represented  by  0-86  c.c.  of  nitric  oxide  per  litre  of 
escape  gases.  The  results  of  my  experiments  are  con- 
tained in  the  table. 
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conditions  the  solid  could  be  deposited  in  only  a  slightly 
coloured  state.  This  seemed  to  indicate  that  the  deeply 
coloured  state  was  a  more  or  less  unstable  one.  Experi- 
ments were  made  in  order  to  see  if  nitrosyl  chloride  could 
be  made  to  solidify  in  a  deeply  coloured  form — the  usual 
colour  of  the  solid  being  yellow — and  it  was  found  that 
a  tube  filled  with  nitrosyl  chloride  and  sulphur  dioxide 
could  be  made  to  undergo  nearly  the  same  changes. 
It  was  therefore  considered  probable  that  the  coloured 
eubstance  was  simply  nitrosyl  chloride  in  some  peculiar 
eolid  form ;  and  the  analysis  of  the  samples  was  carried 
out  on  that  assumption. 

The  nitric  oxide  was  therefore  separated  from  the  other 
fiubstances  by  fractionation  at  the  temperature  of  liquid 
air.  Since  at  any  higher  temperature  gases  came  off 
which  acted  upon  mercury,  the  remainder  of  the  sample 


The  "  residual  acidity  "  in  this  table  denotes  the  number 
of  c.c.  of  0-1490  normal  barium  hydroxide  solution  required 
to  neutraUse  the  non-volatile  residue  obtained  from 
ten  litres  of  escape  gases.  In  the  next  column  is  given 
the  weight  of  the  barium  sulphate  precipitated.  From 
these  two  figures  one  can  calculate  as  nitric  oxide  the 
amount  of  nitrogen  oxides  contained  in  this  residue. 
The  column  headed  "  Nitre  by  titration  calc.  as  nitric 
oxide  "  gives  the  results  of  this  calculation.  In  all  cases 
the  figures  represent  c.c.  of  each  substance  per  ten  litres 
of  exit  gas.  The  last  two  columns  give  the  results  of  the 
usual  works  tests. 

As  already  stated,  the  actual  loss  of  nitre  would  be 
represented  by  about  8-6  c.c.  of  nitric  oxide  per  ten  litres. 
But,  taking  the  colunm  of  figures  which  represent  the 
total  amounts  of  oxides  of  nitrogen  found  in  each  sample. 
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««  aee  that  the  fluctuations  are  considerable,  and  that 
in  no  case  can  the  whole  loss  be  accounted  for.  In  the 
mean,  the  amount  found  is  about  5-'2  c.c,  or  only  t30'^^J 
of  the  actual  loss.  As  regards  the  other  tigxires,  we 
see  that  the  nitrous  oxide  is  variable,  but  is  about  the 
same  as  in  my  earlier  exjieriments.  and  the  carbon  dioxide 
ia  pretty  constant.  The  sulphur  dioxide  is  very  variable, 
and  it  is  noticeable  that  the  amount  of  nitrogen  peroxide 
fotmd  varies  inversely  as  the  sulphur  dioxide,  being 
smallest  when  the  latter  is  greatest.  Now  a  high  pro- 
portion of  sulphur  dioxide  would  naturally  involve  the 
pnoence  of  nitric  oxide  rather  than  of  the  peroxide. 
The  Tariations  of  the  nitric  oxide  do  not,  however,  corres- 
pond to  those  of  the  sulphur  dioxide,  and  it  therefore 
aeems  probable  either  that  there  is  a  reduction  to  nitrogen, 
or  that  even  under  the  conditions  of  these  experiments 
the  separation  of  the  nitric  oxide  from  the  nitrogen  and 
oxygren  is  not  complete.  Xow  the  only  way  in  which  the 
completeness  of  this  sc])aration  ;?an  be  investigated  is 
by  consideration  of  the  relative  vapour  pressures  under  the 
conditions  of  experiment.  For.  since  nitric  oxide  inter- 
acts with  oxygen,  it  is  obviously  impossible  to  make  up  a 
known  mixture  of  nitric  oxide,  nitrogen,  and  oxygen, 
and  then  carry  out  an  analysis.  Unfortunately,  our 
knowledge  of  nitric  oxide  is  extremely  scanty  and 
nnreliable,  most  exj>eriments  having  been  carried  out 
with  impure  gases.  I  have  not  been  able  to  make  a  series 
ot  determinations  of  the  vapour  pressures  of  solid  nitric 
oxide,  owing  to  the  difficulty  of  measuring  temperatures 
throughout  the  range  required.  Olszewski,  however, 
gives  the  melting  point  of  nitric  oxide  as  — 167°  C,  and 
the  vapour  pressure  at  that  temperature  as  138  mm. 
The  vapour  pressure  at  — 189°  C.  is  very  nearly  0-75  mm. 
From  these  data,  using  Ramsay  and  Young's  method, 
one  can  calculate  approximately  the  vapour  pressure  of 
sobd  nitric  oxide  at  any  temperature.  The  value  thus 
found  for  74-7*  Abs.  is  0-0.3  mm.,  and  the  corresponding 
loss  during  fractionation  should  be  only  about  0-8  c.c. 
per  ten  litres  ;  but  "  bumping  "  during  fractionation  might 
easilj  increase  this  loss  to  a  considerable  extent.  The 
aoalyns  of  sample  17  does,  however,  throw  some  light 
on  the  possibility  of  obtaining  all  the  nitric  oxide.  For 
the  purpose  of  this  experiment,  the  working  of  the 
chambers  was  deranged  so  that  there  was  a  large  escape 
of  nitric  oxide.  The  amoimt  of  nitric  oxide  found  in 
the  analysis  of  this  sample  is  certainly  high,  but  it  is  still 
leM  than  what  would  correspond  to  the  actual  loss  of 
nitre  at  that  moment.  Unfortunately,  owing  to  an 
accident,  part  of  this  sample  was  lost  after  the  nitric 
oxide  had  been  separated  and  measured  ;  so  that  the 
remaining  fitrures  of  this  analysis  are  only  approximate. 
The  figure  for  nitric  oxide  is,  however,  accurate  ;  and 
since  the  absorption  in  the  Gay-Lussa-  tower  indicated 
an  additional  loss  of  about  6  or  7  c.c  .of  nitric  oxide  per 
10  htres— the  total  loss  being  therefore  about  15  or  16  c.c. 

ElO  litres — we  see  that  the  amount  found  is  about  5  c.c. 
than  the  actual  escape.  This  is  not  very  different 
from  the  average  deficiencv,  3-3  c.c.  of  the  other  analyses  ; 
and  it  is  probable,  therefore,  that  the  deficiency  is  due 
in  all  cMe*  to  the  same  cause.  The  two  possible  causes 
are  (1)  incompleteness  of  the  separation  during  the 
fractionation,  and  ("2)  a  possible  reduction  to  nitrogen. 
The  single  result,  however,  with  a  deranged  chamber,  is 
not  a  sufficient  basis  for  the  drawing  of  a  definite  con- 
cfauioi.  A  haU-  conclusion  could  only  be  drawTi  after  a 
Umg  mnem  of  exfieriments  in  which  the  esfjape  of  sulphur 
dioxide  Taried  over  a  wide  rauKf. 

The  reaolt*  of  this  naj^er  and  of  my  earlier  papers  may 
be  aommed  ap  as  followw.  (I)  The  amount  of  nitre  lost 
aa  nttroas  oxide  is  very  small,  and  is  less  than  10  jier 
cent,  of  thf  whole  loss.  (2)  A  considerable  proportion 
of  nitre  is  lost  a-  -  •-  -  ^^Toxidc  and  nitric  oxide, 
the  relattre  proper-  ~n  two  nubstanctH  def)ending 

apoo  the  ewape  of  -     ,  :    side.     (3)  There  is  a  possible 

rednrtion  to  nitroijpn.  Foiwibly  the  losses  as  nitric 
oxidf  and  high'-r  oxides  might  bfj  lowered  if  the  chaml>er8 
could  be  so  adjastefl  that  the  last  traces  of  sulphur  dioxide 
diaappeared  just  before  the  gas  left  the  Oay-Lussa- 
tower. 

These  conclusions  are  directly  opfKjHfd  to  some  pre- 
liminary  reaolta    published    byHempel    and    Heymann 


(Zeits.  Electrochem.,  1906,  600).  These  authors  have 
also  made  use  of  liquid  air  in  carrying  out  their  separa- 
tions ;  but  whereas  in  my  owii  experiments  the  separation 
was  made  as  complete  as  possible,  and  each  constituent 
measured  in  the  pure  state,  Heiupel  and  Heymann  have 
used  an  indirect  method.  By  measuring  the  changes  in 
volume  which  were  produced  when  the  sample  was 
exploded  with  a  mixture  of  two  volumes  of  hydrogen  to 
one  of  oxygen,  they  claim  to  have  proved  the  presence 
of  nitrous  oxide  to  the  extent  of  about  0-l*^(,.  Such  an 
amount  would  correspond  to  a  loss  of  about  6  parts 
nitre  to  100  of  sulphur  burnt.  But  sucli  results  are  com- 
paratively valueless  ;  for  the  experimental  error  in  such 
an  indirect  method  is  bound  to  be  high.  In  addition  the 
conditions  under  which  they  collected  their  sample  were 
such  that  they  were  almost  bound  to  lose  any  nitric  oxide. 
Thus  their  reuslts  correspond  to  the  presence  of  far  more 
nitre  than  is  ever  lost  in  well-managed  works.  Their 
conclusions  are  therefore  inadmissible. 

I  should  like  to  take  this  opportunity  of  again  thanking 
Dr.  Messel  for  giving  me  the  opportunity  of  continuing 
my  experiments,  and  for  the  kind  interest  he  has  taken 
in  them.  I  should  also  like  to  thank  Mr.  E.  C.  Thompson 
for  all  the  trouble  he  took  and  for  the  valuable  help  he 
gave  me  while  I  was  collecting  my  samples.  The  analyses 
were  carried  out  in  University  College  London  and  I 
should  like  to  thank  Sir  William  Ramsay  for  his  kind 
interest  during  the  research. 

University  College,  Reading. 

New  York  Section 

Meeting  held  at  Chemists'  Club  on  May  24,  1907. 
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SOME  ANALYTICAL  DATA  ON  AMERICAN  COALS.* 

BY    A.    BEMENT. 

In  the  following  tabulation  the  author  has  made  use 
of  all  of  the  ultimate  analyses  of  American  coals  of  which 
he  has  sufficient  knowledge  to  offer  without  hesitation. 
These  have  been  prepared  principally  from  the  report 
of  the  chemical  division  of  the  U.S.  Geological  Survey, 
published  by  the  Survey  as  Professional  Paper  No.  48  ; 
in  addition,  some  twelve  analyses  made  on  the  different 
coal  seams  of  Michigan,  by  Mr.  Henry  J.  Williams  of 
Boston,  are  given.  In  addition  to  this,  the  author  has 
added  one  analysis  of  his  own  from  a  composite  sample 
made  up  from  borings  in  the  principal  coal  seam  of 
Christian  County,  Illinois.  It  will  be  observed  that  in 
the  pure  coal,  the  oxygen  and  a  sufficient  amount  of 
hydrogen  to  form  water  has  been  listed  in  the  column 
entitled  water  of  combination,  and  only  that  portion  of 
the  hydrogen  available  for  combustion  is  given.  Likewise 
in  the  section  devoted  to  combustible,  only  available 
hydrogen  is  given,  for  the  reason  that  the  remainder  of 
the  hydrogen,  being  considered  in  combination  with 
oxygen,  is  not  available  for  heat  production,  and  therefore 
cannot  be  considered  as  combustible.  The  author,  to 
give  these  compilations  some  signification,  has  been 
disposed  to  consider  them  as  extended  proximate  analyses. 
The  heating  values,  which  are  expressed  in  British  thermal 
units,  were  determined  with  the  Mahler  calorimeter  in  all 
excepting  the  Michigan  samples,  and  may  be  regarded 
as  having  a  high  degree  of  accuracy.  For  the  Michigan 
samples,  Mr.  Williams  employed  his  own  calorimeter, 
which  is  a  modification  or  the  Mahler  instrument.  It 
would  be  desirable  if  moisture  and  ash  values  could  have 
accompanied  the  compositions  of  the  coal  and  of  the 
combustible,  but  the  data  available  is  not  sufficiently 
accurate  for  presentation  in  connection  with  the  rest  of 
the  work.  The  greatest  fault  in  coal  analysis  generally 
is  failure,  through  improjier  sampling,  to  secure  correct 
ash  and  moisture  values,  but  as  the  composition  of  the 
coal  itself  is  so  much  nearer  a  constant,  analytical  results 
on  such  samples  can  only  have  value  as  indicating  the 
composition  of  the  coal  itself,  or  in  other  words,  the 
pure  coal  and  the  combustible. 


'  Taken  a't  read. 
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Town. 


Pure  Coal. 


Combustible. 


Available 
Hydrogen. 


Carbon.   '  Sulphur. 


Water  of 
Combina- 
tion. 


Nitrogen, 


B.T.U. 


Available 
Hydrogen. 


Carbon,  j  S'llphur.      B.T.U. 


Alabama — 

Carbon  Hill    . . . 

Horsecreek    .... 

Horsecreek    .... 
Arkansas — 

Bonanza    

Bonanza    

CoalhiU    

Huntington     . . . 

Jenny  Lind  .... 

Jenny  Lind  .... 

(From  several  mines) 

Colorado — 

Lafayette 

Illinois — 

Bush , 

Coffeen 

Marion  

O'Fallon    

O'Failon    , 

Troy 

Christian  County 
Indiana — 

Boonville 

Mildred    

Mildred    

Indian  Territory — 

Edwards    

Hartshome   

Henryette    

Lehigh   

Lehigl>   

Iowa — 

Altoona   

Center\^ille 

Centerville 

Chariton    

Hamilton 

Laddsdale   

Kansas — 

Atchison    

Fleminc:  

Scammon 

West  Mineral   . . . 

Yale   

Kentucky — 

Earlington 

Earlington 

Earlington 

Straight  Creek. . . 

Wheatcroft   


Seam. 
Michigan — 

Saginaw  .... 

Saginaw 

Saginaw 

Upper  Verne 
Lower  Verne 
Lower  Verne 
Lower  Verne 
Lower  Verne 
Lower  Verne 
Lower  Verne 
Lower  Verne 
Upper  Verne 


Town. 
Missouri — 

Bamett   

Bevior    

Mendota    

Sprague 

Sprague 

Montana — 

Red  Lodge    

New  Mexico — 

Gallup    

Gallup    

GaUup    

North  Dakota — 

Williston    

From  L.  S.  Storrs 
Pennsylvania — 

Scranton    

Scranton    

Windber    

Windber    

Texas- 
Crockett  

Hoyt    


4-04 
4-64 
4-52 

4-15 
4-18 
3-84 
3-97 
3-96 
3-82 
3-64 
4-20 

3-28 

4-37 
3-88 
4-00 
4-20 
4-32 
3-92 
3-92 

4>41 
4-29 
4-13 

4-15 
4-47 
4-34 
3-90 
3-85 

4-43 
4-15 
4-69 
4-25 
4-38 
4-15 

4-83 
4-66 
4-79 
4-62 
4-68 

4-40 
4-02 
4-40 
4-55 
4-20 


4-17 
4-40 
.3-95 
4>30 
5-13 
.1-1] 
5-33 
4-91 
5-40 
4-64 
4-83 
4-31 


5-02 
4-16 
4-19 
4-70 
4-62 

3-45 

3-75 
4-07 
4-77 

2-26 
2-53 

2-82 
4-53 
4-11 
4-10 

3'32 
2-59 


81-57 
84-09 
84-24 

89-00 
88-08 
89-34 
88-05 
87-38 
83-90 
90-38 
89-60 

76-28 

80-20 
75-51 
81-63 
77-52 
76-65 
80-51 
74-86 

78-47 
80-23 
81-54 

79-96 
82-20 
81-43 
77-38 
76-48 

75-82 
78-03 
80-82 
77-55 
76-64 
78-96 

77-60 
82-07 
81-21 
82  30 
79-42 

79-33 
79-89 
79-60 
83-63 
80-25 


81-65 
82-01 
81-73 
82-20 
79-94 
79-38 
82-74 
80-44 
79.47 
76.63 
76.85 
8O.74 


81-06 

76-48 
76-96 
78-82 
80  75 

75.77 

78-43 
78-06 
81-20 

72-02 
72-80 

92-18 
86-97 
89-60 
89-90 

72-56 
72-07 


1-20 

•85 

1-12 

2-11 
1-60 
2-32 
1-48 
1-49 
1-77 
1-91 
2-01 

•73 

4-41 
5-56 
2-15 
5-31 
6-10 
1-75 
4-86 

5-73 
3-33 
2-46 

4-30 
1-79 
2-32 
4-92 
5-98 

8-54 
5-68 
5-23 
4-42 
6-60 
6-65 

9-94 
5-22 
6-68 
4-42 
8-05 

4-36 
4-56 
4-30 
1-32 
5-63 


1-15 
1-06 
•94 
1-67 
3-06 
3-34 
3-20 
4-40 
6-63 
7-83 
8-31 
2-24 


6-21 

7-21 
5-80 
7-27 
5-73 

2-21 

•78 
1-79 
2-10 

•82 
2^79 

•94 
1-37 
1-63 

•97 

1-45 
•89 


11-37 
8-49 
8-47 

3-18 
4-38 
2-89 
4-79 
5-40 
3-78 
2-47 
2-68 

18-19 

9-54 
13-52 
10-49 
11  63 
11-82 
12-30 
15-13 

9-83 
10-58 
10-28 

9-83 

9-56 

10-41 

12-11 

11-91 

10-04 
10-94 

8-25 
12-20 
10-52 

9-00 

6-36 
6-74 
5-91 
7-41 


10-44 

10-07 

10-00 

8-52 

8-37 


11-42 

10-93 

11-78 

10-20 

10-24 

10-52 

7-46 

8-77 

6-76 

9-42 

8-57 

11-26 


6-87 

10^81 

11-75 

7-91 

7^53 

16-87 

15-76 
14-73 
10-90 

23-71 
20-90 

3-08 
5-86 
3^17 
3-67 

21^35 
23-12 


1-82 
1^93 
1-65 

1-56 
1-76 
1-61 
1^71 
1^77 
1^73 
1^60 
1^51 

1^52 

1-48 
1^53 
1-73 
1^34 
1^11 
1^52 
1^23 

1-56 
1-57 
1-59 

1-76 

1-98 
1-50 
1-69 
1-78 

1-17 
1-20 
1-01 
1^58 
1-86 
1-24 

1-27 
1-31 
1-41 
1-25 
V18 

1-47 
1-46 
1-70 
1-98 
1-55 


1-61 
1^60 
1-60 
1-63 
1-63 
1-65 
1-27 
1-48 
1-74 
1-48 
1-44 
1-45 


•84 
1-34 
1^30 
1^30 
1^37 

1  70 

1^28 
1^35 
1^03 


•98 
1-27 
1  49 
1^36 

1^32 
1^33 


14,665 
15,100 
15,190 

15,526 
15,599 
15,496 
15,602 
15,623 
15,566 
15,248 
15,907 

13,465 

14,611 
13,923 
14,679 
14.310 
13,963 
14,320 
13,918 

14,377 
14,710 
14,672 

14,623 
14,910 
14,712 
13,942 
13,665 

14,203 
14,304 
14,640 
14,229 
14,197 
14,555 

14,722 
14,924 
15,167 
15,107 
14,943 

14,706 
14,595 
14,658 
15,292 
14,835 


14,612 
14,725 

14,700 
14,681 
14,747 
14,800 
15,525 
15,141 
14,844 
14,777 
14,624 
14,902 


15,136 
1.4,209 
13,922 
14,640 
14,935 

13,517 

13,938 
14,042 
14,891 

12,392 
12,525 

15,286 
15.604 
15,847 
15,800 

13,042 
12,453 


4-65 
5-18 
5-03 

4-35 
4^45 
4-02 
4-25 
4^27 
4^04 
3-79 
4-39 

4-08 

4^91 
4-57 
4-56 
4-82 
4-96 
4-55 
4-69 

4-98 
4-88 
4-69 

4-70 
5-06 
4-93 
4-52 
4-46 

4-99 
4-72 
5-17 
4-93 
5-00 
4-62 

5-23 
5-07 
5-17 
5-06 
5-08 

4-99 
4-54 
4-98 
5-09 
4-67 


4-80 
5-03 
4-56 
4-88 
5-81 
5-82 
5-84 
5  47 
5-90 
5-21 
5-37 
4-94 


5-44 
4-74 
4-82 
5-18 
5-07 

4-24 

4-52 
4-85 
5-42 

3-01 
3-24 

2-94 
4-88 
4-31 
4-32 

1^29 
3^43 


93-97 
93-87 
93-72 

93-43 
93-84 
93-55 
94-17 
94-13 
94-09 
94-22 
93-52 

95-01 

90-13 

88-89 
92-99 
89-08 
88-03 
93-42 
89-50 

88-55 
91-33 
92-52 

90-44 
92-92 
92-94 

89-77 
83-61 

85-39 
88-81 
89-07 
89-94 
87-47 
87-97 

84-01 


90-10 
86-19 

90-06 
90-30 
90-15 
93-44 
89-08 


93-88 
93-76 
94-35 
93-23 
90-71 
90-38 
90-65 
89-63 
86-85 
86-00 
85-40 
92-50 


87-83 
87-06 
88-51 
86-81 
83-64 

93-05 

94-54 
93-02 
92-20 

95-90 
93-19 

96-08 
93-65 
93-98 
94-66 

93-83 
95-39 


1-33 

•95 

1-25 

2-22 
1-71 
2-43 
1-58 
]-60 
1-87 
1-99 
2-09 

•91 

4-96 
6-54 
2-45 
6-10 
7-01 
2-03 
5-81 

6-47 
3-79 
2-79 

4-86 
2-02 
2-63 
5-71 
6-93 


6-47 
5-76 
5-13 
7-53 
7^41 

10-76 
5-68 
7-21 
4-84 
8-73 

4-95 
5-16 
4-87 
1-47 
6-25 


1-32 
1-21 
1-09 
1-89 
3-48 
3-80 
3  51 
4-90 
7-25 
8-79 
9-23 
2-56 


6-73 
8-20 
fi-67 
8-01 
6-29 


•94 
2-13 
2-38 

1-09 
3-57 

•98 
1-47 
1^71 
1-02 

l'S8 
1-18 


16,893 
16,856 
16,900 

16,298 
16,619 
16,226 
16,636 
16,829 
16,473 
15,895 
16,602 

16,767 

16,420 
16,389 
16,722 
16,442 
16,036 
16,616 
16,640 

16,225 
16,744 
16,648 

16,540 
16,855 
16,701 
16,174 
15,332 

15,996 
16,280 
16,134 
16,503 
16,203 
16,215 

15,938 
16,230 
16,365 
16,539 
16,216 

16,694 
16,497 
16,591 
17,086 
16,468 


16,801 
16,834 
16,970 
16,650 
16,733 
16,850 
17,010 
16-870 
16,223 
16,584 
16,250 
17,072 


16,400 
16,174 
16,011 
16,125 
16,394 

16,599 

16,801 
16,732 
16,908 

16,500 
16,033 

l'>,932 
16,802 
16,621 
16,636 

16,865 
16,48a 
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Pure  Coal. 

Combustible. 

Town. 

1 

1 
Available     Carbon.     Sulphur. 
Hydrogen.                   i 

Water  of 
Combina- 
tion. 

Nitrogen. 

B.T.U, 

Available 
Hydrogen. 

Carbon. 

Sulphur. 

B.T.U. 

W««t  Vinrinia— 

Ansted  

Big  Sandy 

BUr  S*ndy 

Breti   

rUrkvborg 

CoAlton    

Klnfmont  

Kinfmoat  

Mor» 

Powellton    

Rlchanl 

Roth  Run 

Son 

4^78 
4^30 
6-00 
4-60 
4-52 
4-60 
4-07 
4-53 
4-41 
4-00 
4-08 
4-42 
388 
4-00 

3-90 

3-18 

80-50 
90-49 
90-50 
80-34 
82-13 
85-53 
84-80 
80-97 
90-70 
80-06 
85-89 
88-70 
87-53 
90-22 

73-71 

75-35 

1-01 
•74 
•93 
99 

3-86 

1-11 
•98 

1-87 
•60 
•87 

1-21 
-70 

1-27 
-60 

5-56 

•81 

6-20 
3-02 
200 
6-51 
7-98 
7-10 
7-81 
5-86 
3-16 
6-70 
0-60 
4-38 
6-20 
3-94 

15-70 

19-20 

1-51 
1-45 
1-45 
1-66 
1-51 
1-66 
1-68 
1-27 
1-13 
1-77 
1-62 
1-80 
1-12 
1-18 

1-07 

1-40 

15,540 
15,939 
16,265 
15,607 
15,291 
16,507 
1.5,349 
15,604 
16,037 
15,587 
15,498 
15,860 
15,780 
15,929 

13,817 

13,358 

6-18 
4-60 
5-24 
4-00 
4-99 
4-93 
5-16 
4-88 
4-61 
5-03 
5-10 
4-71 
4-19 
4-28 

4-69 

4-01 

93-73 
94-72 
93-80 
94-02 
90-74 
92  85 
93-70 
93-65 
94-76 
94-02 
93-58 
94-54 
94-44 
95-09 

88-63 

94-97 

1-09 

■73 

-90 

1-08 

4-27 

1-22 

1-08 

1-47 

-63 

-95 

1-32 

•76 

1-37 

-63 

6-68 

1-02 

16,845 
16,684 
16,846 
16,995 
16,894 
16,995 
16,958 
16,802 
16,750 
17,029 
16,886 
16,894 
17  026 
16,788 

16.613 

16,856 

Zenith    

Vvomina — 

C*m>)ri» 

Wyoming  Coal  and 
Mining  Co 

Journal  and  Patent  Literature. 

Patt5T  SpECinCATiOKS  may  be  obtained  by  post  by  remitting  as  follows: — 

Englith — 8<i.each.  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C- 

Uniud  State*. — U.  each,  to  the  Secretary  of  the  Society. 

Frtneh — 1  fr.  25  c.  each,  to  Belin  et  Cie.,  50,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 
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(Continued  from  page  600.) 

English  Patekts. 

Fittr    presses.     A.     C.     Harrison,     Hanley.     Eng.     Pat. 

8374,  April  7,  1906. 
Two  parallel  rackwork  tracks  are  supported  longi- 
tndinallv  above  an  ordinary  filter-press  by  metal  girders 
And  rails  attached  to  the  ends  of  the  press-frame.  A 
toothed  wheel  "  traveller,"  arranged  to  work  on  the 
track,  has  a  rod  hanging  dowTi  on  each  side.  The  ends 
of  the  two  rods  are  provided  with  adjustable  hooks 
which  engage  projections  formed  on  the  sides  of  the 
filter-plates.  When  it  is  desired  to  move  the  plates  to 
open  pr  cloee  the  press,  the  hooks  are  attached  to  each 
pl»t«  in  succession,  and  the  traveller  worked  bv  a  hand- 
wheel.— \V.  H.  C. 

FUltring  pulp   and  like  materials  ;    Apparatus  for  wash. 

ing    and    sterilising    .     H.     C.     Russell,     London. 

Eng  Pat    15,388,  July  6.  1906. 

Thi  apparatus  consists  of  a  tank  having  a  concave 
bottom  and  straight  sides  and  ends  ;  the  sides  being 
turned  inwards  at  the  top,  and  having  splash-plates 
attached  to  them  so  as  to  form  a  cover  to  the  tank, 
bat  leaving  sufficient  space  for  the  introduction  of  the 
palpy  maM  to  be  washed  and  sterilised.  Inside  the 
Unk  are  mtuated  two  horizonUl  stirrers,  which  revolve 
in  opposite  directions.  At  the  top  of  the  tank,  and 
adjacent  to  the  splash -plates,  is  a  perforated  metallic 
drum  mounted  on  the  rotating  shaft  of  a  conveyor.  This 
drum  is  open  at  one  end  and  discharges  into  a  hopper 
■Jtoated  cmt«ide  the  tank.  The  perforated  drum  may 
h*ve  ao  crater  cover  of  finer  j^eriorated  metal.  As  the 
dmm  routes,  the  wash  water  anrl  the  scum  passing 
tfaroogh  the  perforations  are  conveyed  by  the  screw 
to  the  hopper.  Compressed  air,  and  steam  or  water, 
•re  a/lmitted  through  separate  pipes  at  the  lower  part 
of  the  tank.— W.  P.  S. 

FHUrpreA*  jinits  .    ProfAss  to  reru/vfite .      F.  Hobbis 

Widnes.     Eng.   Pat.   16,4WJ,  July  21,   1906. 
Fn.m-rBKM  plates  in   which   the  ribs  have   been  worn 
down,  are  renovated   by  covering  the  face  of  the  plate 


with  a  layer  of  composition  formed  of  cement,  sand, 
salt,  and  fibrous  material  such  as  chopped  hair.  Before 
the  composition  has  set,  grooves  are  formed  in  the  surface 
by  means  of  a  comb  with  suitable  teeth.  When  the 
composition  has  set,  the  surface  of  each  plate  has  the 
same  grooved  or  ribbed  form  as  a  new  plate.  Unworn 
plates  may  be  similarly  coated  to  protect  the  metal  from 
the  corroding  action  of  the  liquids  filtered. — W.  H.  C. 

Furnaces  ;   Regenerative .     H.  Koppers,  Essen-Ruhr, 

Germany.     Eng.  Pat.  10,412,  May  3,  1906. 

The  amount  of  heat  in  the  waste  gases  entering  the 
regenerators  is  greater  than  the  quantity  required  to  heat 
the  incoming  air,  and  consequently  heat  is  lost  in  the 
gases  going  to  the  chimney.  As  the  utilisation  of  the 
waste  heat  in  large  volumes  of  gases  at  a  low  temperature 
cannot  be  economically  performed,  it  is  proposed  to 
withdraw  a  portion  of  the  waste  gases  leaving  the  furnaces 
at  a  high  temperature,  before  they  enter  the  regenerator, 
and  to  use  the  heat  thus  withdrawn  for  heating  boilers, 
or  for  any  other  purpose.  (Reference  is  directed  to 
Eng.  Pat.  8355  of  1898).— W.  H.  C. 

KUtu  and  the  like ;  Method  of  heating .     C.  Dellwik, 

London.      Eng.  Pat.  5976,    March  12,   1907.       Under 
Lit.   Conv.,  March  22,  1906. 

In  rotary  kilns  for  "  nodulising "  ores,  &c.,  or  for 
calcining  cement,  claim  is  made  for  the  employment 
of  a  flame  of  intense  calorific  power  at  the  discharge 
end,  and  for  suppl3ang  the  heat  for  the  preliminary 
stages  of  the  heating  by  a  flame  of  lower  intensity  produced 
from  a  lower-grade  fuel.  The  object  is  to  prevent  the 
formation  of  a  ring  of  incrustation  on  the  interior  surface 
of  the  kiln.— W.  H.  C. 

Separating  and  sorting  apparatus  ;    Pneumatic ,  and 

the   treatment    of    materials    thereby.     T.    Lord    and   J. 
Carey,  Todmorden.     Eng.  Pat.  11,126,  May  12,  1906. 

The  materials  to  be  separated,  dirty  com  for  example, 
are  caused  to  pass  across  the  face  of  a  vertical,  rapidly 
rotating,  perforated  disc.  At  the  same  time  a  rapid 
current  of  air  is  blown  in  a  direction  at  right  angles  to 
the  plane  of  the  disc.  The  air  blast  passes  through 
the  falling  com  and  through  the  jKjrforations  in  the  disc, 
carrying  the  impurities  with  it  to  the  other  side,  where 
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they  are  collected  separately.  Several  such  discs  with 
perforations  of  different  dimensions  may  be  arranged 
in  series,  and  the  air  passed  through  them  in  succession. 
Claim  is  also  made  for  a  conical  perforated  disc  the  apex 
of  which  is  not  perforated. — W.  H.  C. 

Separators ;      Centrifugal .      J.     V.     M.     Risberg, 

Sodertelje,  Sweden.     Eng.  Pat.  6635,  March  19,  1907. 

The  claim  is  for  the  provision  of  means  for  preventing 
foreign  matter  from  being  carried  away  by  the  heavier 
liquid  leaving  the  drum.  An  annular  chamber  is  formed 
within  the  outer  casing  of  the  drum,  through  which  the 
heavier  liquid  has  to  pass  to  the  outlet.  Owing  to  the 
size  of  this  chamber,  the  rate  of  flow  of  the  liquid  through 
it  is  reduced,  and  time  is  allowed  for  the  foreign  matter 
to  be  deposited. — W.  H.  C. 

Liquids  ;   Method  of  and  apparatus  for  impregnating 

with  gas  and  also  for  liberating  the  same.     H.   Stroh, 
Heilbronn,  Germany.     Eng.  Pat.  24,310,  Oct.  31,  1906. 

Seb  Ft.  Pat.  371,308  of  1906  ;  this  J.,  1907,  308.— T.  F.  B. 

Volatile  liquids,  or  liquids  under  pressure  [ethyl  chloride] ; 

Tubes  or  vessels  charged  with .  Soc.  Chim.  des  Usines 

du  Rhone,   Paris.     Eng.   Pat.   29,554,   Dec.   28,   1906. 
Under  Int.  Conv.,  Jan.  5,  1906. 

The  capillary  discharge  tube  of  the  vessel  is  closed  by  a 
conical  rubber  pad  held  in  position  by  a  spring  lever 
attached  to  a  collar  fitted  to  the  container.  The  lever 
can  be  operated  and  the  tube  opened  by  one  finger  of 
the  hand  holding  the  vessel. — W.  H.  C. 

Pyrometers.     C.  Fery,  Paris.     Eng.  Pat.  6890,  March  22, 
1907.     Under  Int.  Conv.,  April  3,  1906. 

See  Fr.  Pat.  364,884  of  1906  ;  this  J.,  1906,  916.— T.  F.  B. 
United  States  Patents. 

Evaporator.     F.  S.  Heath,  Corry,  Pa.     U.S.  Pat.  852,435, 
May  7,  1907. 

An  evaporating-pan  set  over  a  furnace  has  two  series 
of  U-shaped  circulating  pipes  fixed  in  the  bottom  and 
depending  into  the  body  of  the  fiurnace.  The  U-*ut)es 
have  one  leg  longer  than  the  other,  so  that  the  bottom 
connecting  piece  has  a  gentle  rise  from  the  bottom  of 
the  longer  to  the  bottom  of  the  shorter  leg.  The  bends 
of  each  series  have  their  longer  legs  on  opposite  sides 
of  the  pan,  and  the  liquid  flows  down  the  longer  leg, 
across  the  inclined  part,  and  back  to  the  pan  through  the 
shorter  leg  of  each  bend. — W.  H.  C. 

High  vacuums  ;  Means  for  producing .     W.    Gaede, 

Freiburg,  Germany.     U.S.  Pat.  852,947,  May  7,  1907. 


An  outer  casing  is  connected  to  the  vessel  to  be  exhausted 
and  to  a  cylindrical  casing,  1,  which  is  more  than  half 
filled  with  liquid,  and  in  which  a  drum,  2,  is  mounted 
80  that  it  can  be  rotated.  The  drum,  2,  is  divided  into 
compartments,  6a,  and  66,  by  the  radial  partitions,  3, 
provided  with  an  opening,  14,  by  which  the  compartments 
communicate  below  the  surface  of  the  liquid.  The  drum 
communicates  with  the  vessel  to  be  exhausted  by  the 
openings,  8a,  86,  and  with  the  interior  of  the  outer  casing,  1, 
by  the  channels,  13a,  136.  The  outer  casing,  1,  is 
connected  to  an  ordinary  air-pump. — W.  H.  C. 

Drying  apparatus  ;   Vacuum  .     E.  Passburg,  Berlin. 

U.S.   Pat.  853,260,  May  14,   1907. 

Sib  Eng.  Pat.  3432  of  1906 ;  this  J.,  1906,  802.— T.  F.  B. 


Air ;  Method  of  desiccating .     P.    A.    Maignen   and 

T.  I.  Crane,  Philadelphia,  Pa.  U.S.  Pat.  853,559, 
May  14,  1907. 
FiNELY-POWDEBED  lime  is  sifted  into  a  current  of  air, 
and  the  latter  is  then  circulated  through  suitable  chamber& 
until  the  lime  has  absorbed  the  bulk  of  the  moisture. 
The  air  thus  treated  is  afterwards  passed  through  filters 
to  remove  the  lime  dust. — W.  P.  S. 

Separating    liquids ;  Method    of    .     S.    M.    Kintner, 

Pittsburg,  Pa.  and  W.  W.  Hanks,  Durham,  N.C., 
Assignors  to  Westinghouse  Electric  and  Manufacturing 
Co.,  Pa.  U.S.  Pat.  854,295,  May  21,  1907. 
A  MIXTXTKE  of  liquids  of  different  specific  gravities  ia 
allowed  to  settle,  and  the  heavier  liquid  is  then  filtered 
through  a  porous  material  such  as  plaster  of  Paris,  for 
which  the  liquids  have  different  degrees  of  capillarity, 
and  which  is  practically  impervious  to  the  liquid  of  lower 
specific  gravity. — W.  H.  C. 

Generating    and    storing    products    of    combustion    under 

pressure  ;  Apparatus  for  .     T.  H.  Cole,  Southsea, 

England.  U.S.  Pat.  854,466,  May  21,  1907. 
The  gaseous  products  of  combustion  formed  in  an  internal 
combustion  motor,  adapted  to  work  on  a  four-phase  cycle 
and  arranged  so  that  practically  the  whole  of  the  exhaust 
gases  are  expelled  at  each  exhaust  stroke,  are  delivered 
under  pressure  into  a  reservoir.  This  reservoir  is  arranged 
to  supply  the  compressed  gases  to  work  an  engine,  and  ifv 
provided  with  relief  valves.  One  valve  is  controlled  from 
the  internal  combustion  motor  and  reheves  the  back 
pressure  on  the  working  piston  of  the  latter  so  long  as 
the  speed  does  not  exceed  a  predetermined  limit.  The 
other  valve  opens  when  the  pressure  in  the  reservoir  j» 
greater  than  that  against  which  the  internal  combustion- 
motor  can  deliver  the  products  of  combustion  into  the 
reservoir. — W.  H.  C. 

Filter.     E.  M.  Wade,  Los  Angeles,  Cal.    U.S.  Pat.  854,972, 

May  28,  1907. 
A  DRUM,  the  periphery  of  which  is  covered  with  filtering 
material,  is  mounted  on  a  frame  so  that  it  can  be  rotated. 
The  interior  of  the  drum  is  divided  into  a  number  of 
compartments  provided  with  ports.  By  a  system  of 
corresponding  ports  and  a  valve-cap,  each  compartment 
is  successively  (1),  put  in  connection  with  a  vacuum,  (2), 
the  vacuum  broken,  and  (3),  the  compartment  subjected 
to  a  plus  pressure.  Scrapers  are  provided  to  detach  the 
solids  from  the  filter  cloth  which  can  also  be  sprayed 
with  liquid.— W.  H.  C. 

Fbench  Patents. 

Separation  of  vapours  of  volatile  liquids  contained  in  air 

by  recuperation  ;    Process  for  the .     A.   Barbezat. 

First  Addition,  dated  March  3,  1906,  to  Fr.  Pat.  372,524,. 
Feb.  20,  1906. 
A  slightly  inclined  heat  interchanger,  comprising  two 
concentric  tubes,  is  employed,  and  the  air  carrjong  the 
vapour  which  it  is  desired  to  separate,  is  caused  to  circulate 
first  through  the  annular  space  and  then  to  return  through 
the  inner  tube.  Pockets  are  provided  at  suitable  distances 
in  the  outer  tube,  to  collect  liquids  of  different  degrees 
of  volatility  separately,  and  to  enable  the  cold  of  the 
condensed  and  separated  liquids  to  be  utilised. — W.  H.  C- 

Sand  fUter.  C.  Cuau.  Fr.  Pat.  373,181,  March  12,  1906. 
In  order  to  prevent  the  contamination  of  the  filtered 
liquid  by  contact  with  germ-laden  air  which  might  pass 
down  between  the  wall  of  the  vessel  and  the  sand,  or 
come  into  contact  with  the  filtrate  in  the  open  draining 
channels,  the  sand  is  supported  by  discontinuous 
projections  from  the  sides  of  the  filter  tank,  and  the 
draining  channels  are  completely  submerged.  In  this 
I  way  it  is  sought  to  imitate  the  effectual  purification 
obtained  by  natural  filtration  through  the  soil. — W.  H.  C. 

I   Dryer;    Botaiy   .     R     G.    Poncet.     First    Addition, 

!        dated  Jan.   10,   1907,  to  Fr.  Pat.   364,304,  March   16, 
1906. 
An   agitator  of  rectangular   cross-section,    provided  with 
projecting  wings    and    fixed  longitudinally  in  the  drum. 
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is  employed,  in  the  place  of  tiie  helical  device  described 
in  the  original  patent.  When  the  drum  is  rotated,  the 
materials  under  treatment  are  stirred  up  and  moved 
forward  by  the  projecting  wings  of  the  agitator. — W.  H.  C. 

Centrifugal    vtachines   for   separalitig    mud    from    liqmds. 

J.  T.   Lindahl  and  C.  A.  HalUng.     Fr.   Pat.  373,469, 

Jan.  10.  1907. 
Is  centrifugal  machines  in  which  the  solid  particlea 
are  discharged  hv  a  rotating  eccentric  disc  placed  beneath 
the  drum,  the  edces  of  the  disc  and  of  the  out<?r  casing 
are  provided  with" serrations,  so  that  a  pressure  is  exerted 
on  the  mud  which  forces  it  to  pass  through  the  outlet 
openines  rather  than  be  carried  forward  by  the  disc. 
^        '^  — W.  H.  C. 


Gas-producer  practice  ;    Investigation  on  the  tise  of  steain 

in .     W.  A.   Bone  and  R.  V.  Wheeler.     Iron  and 

Steel  Inst.,  May,   1907.     [Advance  proof]. 

The  investigation  comprised  a  series  of  five  trials,  each 
extending  over  a  full  working  week,  with  a  gas-producer 
plant  of  the  Mond  type,  at  an  iron  and  steel  works,  the 
producers  supplying  washed  gas  both  for  gas-engines 
and  for  re-heating  and  puddling  furnaces,  all  working 
under  normal  conditions,  except  that  from  week  to  week, 
the  proportion  of  steam  used  was  increased  by  raising  the 
steam-saturation  temperature  of  the  blast,  in  five  equal 
stages,  from  60°  to  80°  C.  The  various  chemical  reactions 
occurring  in  the  producer  and  the  influence  of  different 
proportions  of  steam  on  them  are  discussed.  The  chief 
results  of  the  trials  are  shown  in  the  following  table : — 


Steam-Mtoiation  temperature. 

60°  C. 

65*  C. 

70*  C. 

76*  C. 

80' C. 

16-51 
2-0 

nil. 
5-8 

14-26 
1-8 
nil. 

7-8 

13-88 
2-38 
0-66 
8-1 

14-32 
2-87 
1-17 
7-1 

13-21 

3-35 

1-65 

8-4 

5-25 
27-30 
16-60 

3-35 
47-50 

6-95 
2.5-40 
18-30 

.?-40 
45-90 

9-15 
21-70 
19-66 

.S-40 
46-10 

11-65 
18-35 
21-80 
3-35 
44-33 

13-25 

16-05 

£=•31       Hydrogen    

=.  =  "z-^  -    Methane 

c  C  =  -    ,    Nitrogen    

22-65 

3-50 

44-55 

f  -2-r 

47-25 

47-10 

44-75 

43-50 

42-20 

46-77 
43-60 

138,250 

46-74 
43-32 

134,400 

44-74 
41-14 

141,450 

43-37 
39-65 

145,800 

42-73 

CaJoriflc  value  of  gas  ^^;^    

38-69 

(KOo.-cent.    'inita    per    cubic    foot    at    0°    C.    and    760    mm.) 

147,500 

Lb.  of  steam  In  bla«t  per  lb.  of  coal  gasified 

Percentage  of  steam  decomposed    ,v  " '« 

Cubic  feet  of  air,  at  0*  C.  and   760  mm.,   !n  blast  per  lb.   of 

0-45 
87-4 

36-95 
0-50 

0-55 
80-0 

34-9 

0-62 

0-80 
61-4 

36-8 
0-65 

1-10 
52-0 

36-9 
0-75 

1-55 
40-0 

37-1 

E»tio  of  o«>'B^'>  ""o™  steam  t                                              

oxygen  from  air    > 

0-SO 

.\mmonia  In  gas,  a«  lb.  of  ammonium  sulphate  per  ton  of  coal 

39-0 

44-7 

51-4 

65-25 

71-8 

Efllciencv  ratio*  in  actual  trial — 

0-778 
0'715 

0-750 
0-687 

0-727 
0-660 

0-701 
0-640 

0-665 

(t)  Including  steam  for  blower  engine  and  washers    

0-604 

Gebuan  Patent. 

Beating   device   for   evaporators,    consisting   of   a   vertical 

heating    chamber    u-ith    two    groups    of    vertical    heating 

tuUt.     K.   Kubierschky.     Ger.  Pat.   175,792,  Dec.   10, 

1905. 

Thi  wide  circulation  tube  in  the  usual  form  of  heating 

chamber  with   vertical  tubes,  is  replaced  by  a  number 

of  tube*  of  only  slightly  larger  diameter  than  the  heating 

tube*  for  the  ascending  hquid. — A.  S. 
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[Contxnued  from   page  601.) 

Lignitic     and    avb-bituminous    coals  ;      Analysis  of . 

A.  J.  Cox.  J.  Amer.  Chem.  8oc.,  1907,  29,  775—783. 
The  author  states  that  whilst  the  official  method 
(American)  for  the  determination  of  volatile  matter 
(this  J.,  IWJfJ,  174)  is  satisfactory  for  coking  coals,  it  gives 
inacctu-ate  result*  with  certain  non-coking  coals,  owing 
to  mechanical  losses.  For  the  examination  of  such 
co«la,the  author  recommends  the  "  smoking-off  "  method. 
The  coal  ia  subjected  to  a  gentle  heat  just  sufficient  to 
caoae  smoke  to  rise  from  the  crucible  without  burning 
at  the  ediff-n.  When  the  hydrocarVjonH  have  Ixien  expelled 
and  only  hydrogen  is  Ijeing  liberated,  the  flame  is  regulated 
•  o  that'  the  ga*  is  not  ignited  nor  cx{)elled  fast  enough 
to  carry  off  »<^<lid  f>artirleii  a«  evidenrf-d  by  the  jiroduction 
of  sparkii.  The  determination  is  f  ompleted  in  the  usual 
manner  over  the  full  BunMn  flame.  TTiis  method  is 
stated  to  lie  appluable  t/>  all  kinds  of  coals,  and  toapproat.h 
more  nearly  the  ronditions  existing  in  coke  ovens  than 
the  official  method. — A.  8. 


It  will  be  seen  that  as  the  steam-saturation  temperature 
of  the  blast  was  raised  beyond  65°  C,  the  quality  of  the  gas 
steadily  deteriorated,  as  also  did  the  general  efficiency 
of  the  process.  Owing  to  the  effect  of  the  steam 
in  lowering  the  reaction  temperature  in  the  zone  of 
combustion,  the  reaction,  C  +  2H2O  =  CO2  -I-  2H2 
proceeds  at  the  expense  of  the  reaction,  C  -f-  H2O  = 
CO  +  H2,  and  the  equilibrium,  CO  -I-  H2O  ^  CO,  +  Hj, 
is  displaced  towards  the  right,  so  that  the  gas  becomes 
richer  in  hydrogen  and  carbon  dioxide,  but  much  poorer 
in  carbon  monoxide.  But  the  "  furnace  efficiency  " 
of  carbon  monoxide  is  much  higher  than  that  of  hydrogeu, 
and  the  value  of  the  gas  obtained  with  steam-saturation 
temperatures  of  60°  and  65°  C.  was,  as  to  its  combustion 
in  furnaces,  superior  to  that  of  the  gas  obtained  in 
any  of  the  other  trials  to  a  much  greater  extent  than 
would  be  expected  from  the  relative  calorific  values. 
The  yield  of  ammonia  increases  as  the  steam-saturation 
temperature  is  raised,  but  if  it  be  necessary  to  consider 
also  the  fuel  value  of  the  gas,  the  best  steam-saturation 
temperature  appears  to  be  about  65°  C,  when  about 
30  per  cent,  of  the  nitrogen  of  the  coal  is  recovered  as 
ammonia,  together  with  a  suitable  gas  for  furnace  opera- 
tions. The  total  yield  of  tar  was  24-1  tons  from  419  tons 
of  coal.  The  sulphur  in  the  coal  amounted  to  19  lb.  per 
ton,  of  which  16-5  lb.  appeared  in  the  gas,  chiefly  as 
hydrogen  sulphide. — A.  S. 

Tar-fog  ;    Determination  of ,   and  its   removal  from, 

gases.  R.  H.  Clayton  and  F.  W.  Skirrow.  J.  Gas 
Lighting,  1907,  98,  660—663. 
Foe  the  correct  estimation  of  suspended  tar-fog  in  gases, 
it  is  essential  that  the  filtering  medium  em[)loyed  be  jilaced 
within  the  gas  main  to  ensure  its  t<!mpcrature  being 
the  same  as  that  of  the  gas,  and  that  the  sample  be  drawn 
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from  the  point  of  average  velocity,  one-third  of  the 
diameter  from  the  side  of  the  main.  The  inlet  to  the 
filter-tube  should  also,  if  possible,  face  the  gas  stream, 
and  the  velocity  of  the  gas  through  the  inlet  orifice  must 
be  higher  than  that  of  the  gas  in  the  main.  In  the 
authors'  experiments,  cotton-wool  was  employed  as  the 
filtering  medium,  the  separated  tar  being  extracted 
■with  carbon  bisulphide,  the  latter  evaporated,  and  the 
residual  tar  weighed.  Any  "  free  carbon "  in  the  tar 
was  therefore  not  included.  The  results  obtained  with 
coal-gas  after  condensation,  but  before  any  special 
treatment  for  removal  of  tar-fog,  showed  the  presence 
of  tar  in  quantities  varying  from  about  3  to  25  grms. 
per  100  cb.  ft.  Tests  of  the  efficiency  of  different  tar 
separators  showed  that  the  Livesey  washer  removed 
from  85 — 88  per  cent,  of  the  tar  from  crude  coal-gas 
and  the  Pelouze-Audouin  separator,  when  the  differential 
pressure  between  the  inlet  and  outlet  was  above  2  inches, 
"from  97 — 99  per  cent.,  but  that  the  efficiency  rapidly 
diminished  when  the  differential  pressure  fell  below 
2  inches.  With  carburetted  water-gas,  the  Pelouze- 
Audouin  separator  as  ordinarily  constructed  for  coal-gas 
does  not  give  good  results.  (See  also  Earnshaw,  this  J., 
1906,  917.) 

The  removal  of  tar-fog  by  means  of  centrifugal 
•separators  is  also  considered,  and  experiments  with  a 
Crossley  centrifugal  fan  on  producer  gas  showed  a  removal 
efficiency  varying  from  89  to  97  per  cent. — H.  G.  C. 

/Jalorimetric   bomb ;     Bate    of    combustion    and    pressure 

developed  in  a .     F.  G.  Benedict  and  F.  P.  Fletcher, 

XXIII.,  page  717. 

ExGUSH  Patents. 

Filter-presses  [for  peat]  or  apparatus  for  separaiing  fluid 
from  solid  substances.  J.  Stevens  and  A.  H.  Hughes, 
London.     Eng.  Pat.  11,621,  May  18,  1906. 

The  peat  is  pressed  in  a  chamber  of  frusto-conical,  or 
other  convenient  shape  by  a  ram  of  corresponding  form 
-which  is  forced  into  the  chamber  by  hydraulic  pressure, 
or  other  suitable  means.  The  sides  of  the  chamber  and 
the  head  of  the  ram  are  provided  with  straining  plates 
let  into  the  interior  surface  of  the  chamber  and  the  head 
of  the  ram,  and  provided  with  draining  channels,  so  that 
the  expressed  liquid  may  flow  away  from  contact  with 
the  peat  to  prevent  its  re-absorption  when  the  pressure 
is  removed.  The  special  straining  plates  which  form 
the  subject  of  the  claim  are  constructed  of  one,  or  more 
thicknesses  of  filter  cloth,  or  other  porous  fabric,  or  sand 
.snpported  between  wire  gauze  plates.  The  draining 
plates  so  formed  are  supported  between  perforated  or 
slotted  metal  sheets. — W.  H.  C. 

Fueli  Artificial .     J.    W.    Lead  beater,    Doncaster. 

Eng.  Pat.  17,069,  July  28,  1906. 
About  88  parts  of  coal,  preferably  anthracite,  are  ground, 
and  well  mixed,  without  warming,  first,  with  8  parts 
of  sodium  silicate  and  subsequently  with  4  parts  of  dextrin 
(powder).  The  mass  is  then  heated  to  about  75°  F., 
and  formed  into  briquettes  in  the  usual  way.  In  order 
to  render  the  blocks  waterproof,  10  lb.  of  lime-water  and 
il  lb.  of  rosin  oil  mav  be  added  to  1  ton  of  the  fuel  mixture. 

— W.  H.  C. 

•Coke    ovens  ;  Regenerative .     E.    Coppee,    Brussels. 

Eng.   Pat.    19,480,  Aug.   31,    1906. 

SEEFr.  Pat.  369,212  of  1906;  this  J.,  1907,  84.— T.  F.  B. 

Coke-oven    doors.     H.    Koppers,    Essen-Ruhr,    Germanv. 

Eng.  Pat.  26,946,  Nov.  27,  1906. 
The  joint  between  the  oven  and  a  hinged  metal  door, 
with  a  suitable  locking  arrangement,  is  made  gas-tight 
by  an  endless  rubber  tube,  let  into  a  recess  in  the  door, 
and  expanded  by  compressed  air  after  the  latter  is  closed, 
agaiost  a  casing  fitted  to  the  end  of  the  oven.  The  metal 
of  the  door  and  frame  is  protected  from  the  heat  by  a 
shield  of  refractory  material  which  is  lowered  into  a 
recessed  chamber  formed  in  the  end  of  the  oven.  The  space 
between  the  door  and  shield  is  filled  with  cooled  gas  under 
a  slight  pressure  to  prevent  the  hot  gas  leaking  out  of  the 
•oven  and  warping  the  meta), — W.  H.  C. 


Distilling   coals   and  other  hydro-carbonaceous  substances  i 

Apparatus   for ■-.     C.    A.    Allison,    London.     From 

American    Chemical    Eduction    Co.,  New  York.     Eng. 
Pat.  11,926,  May  22,  1906. 

j    See  U.S.  Pat.  821,323  of  1906  ;  this  J.,  1906,  584.— T.  F.  B. 
I 

Coal  gas  ,•  Manufacture  of for  illuminating  purposes. 

E.    Parker,    Levenshulme,    Lanes.     Eng.    Pat.    16,471, 
I        July  21,  1906. 

{    To  prevent  the  decomposition  of  hydrocarbons  and  the 

t  formation  of  naphthalene  in  the  manufacture  of  coal 
gas,   the  retorts,   which   may   be  horizontal  or   inclined, 

;  are  constructed  with  an  outlet  pipe  at  one  end  only, 
from  which  the  gas  is  dra^vn  off  by  means  of  suction 
apparatus   under   reduced    pressure.     At   the    other    end 

i  of  the  retort,  steam  is  injected  through  a  jet  so  as  to 
pass  along  with  the  gases  over  the  surface  of  the  coal. 
The  .steam  may  be  dried  by  a  suitable  superheating 
arrangement.  A  separate  steam  jet  is  provided  to 
prevent  dryness  in  the  ascension  pipe.  The  latter  has 
a  greater  diameter  to  allow  for  the  increase  in  volume  of 

i    the  gas. — R.  L. 

j    Air  gas  ;  Means  of  and  apparatus  for  manufacturing , 

'        W.  Moores  and  G.  Petrides,  London.     Eng.  Pat.  19,332, 
Aug.  29,  1906. 

!    Sheets  of  wood-pulp  are  impregnated  with  a  mixture  of 

!    "chloride  of  lime,  glycerin,  ammonium  chloride,  and  water  " ; 

they  are  then  dried,  dipped  into  "benzoline,"  and  again 

dried.     Two  of  these  sheets,  with  a  layer  of  '  manganese 

,    dioxide"  between,  are  fixed  vertically  along  the  middle  of 

j    a  carburetting  tank,  and  other  sheets  are  arranged  parallel 

I    to  these,  spaced  apart  from  them  and  from  each  other. 

j    The  tank  is  then  partly  filled  with  petroleum  spirit,  and 

the  air  to  be  carburetted  is  passed  through  it  as  usual. 

— H.  B. 

Gasifying  oils  and  carburetting  airi  Apparatus  for  . 

L.    Kurzer,    Dresden,    Germany.     Eng.    Pat.     26,698, 
Nov.  24,  1906.     Under  Int.  Couv.,  Nov.  30,  1905. 

See  Fr.  Pat.  371,659  of  1906;  this  J..  1907,  400.— T.  F.  B. 

Carburettors.     L.    Kurzer,    Dresden.      Eng.    Pat.    28,660 
Dec.    15,    1906.     Under  Int.    Con  v.,    Aug.    24,    1906. 

The  carburettor  consists  of  a  drum  formed  of  a  number  of 
concentric  cylinders,  covered  on  their  outer  surfaces  by 
an  absorbent  material,  such  as  cloth.  The  drum  Ls 
mounted  in  a  receptacle  containing  heavy  carburetting 
oil,  which  is  absorbed  by  the  cloth  when  the  drum  is 
rotated,  and  is  taken  up,  in  the  form  of  vapour,  by  the 
air  to  be  carburetted,  passing  through  between  the 
cvlinders.  (Reference  is  directed  to  Eng.  Pat.  16,235 
of  1884.)— R.  L. 

Ga^    producer,    purifying    apparatus,    and    gas    engine  '; 

Portable  gas  plant   comprising .     H.    Hurlebusch, 

Lehrte,   Germany.     Eng.   Pat.    29,231,    Dec.   22,    1906. 
Under  Int.  Conv.,  Jan.  15,  1906. 

See  Ft.  Pat.  362,425  of  1906 ;  this  J.,  1906,  748.— T.  F,  B. 

Gas  ';  Apparatus  for  filtering .     J.  Robertson.  London, 

and  Williams  and  Robinson,  Ltd.  Rugbv.      Eng.  Pat. 
19,624,  Sept.  3,  1906. 

This  filter  for  gas  and  especially  for  producer  gas  consists 
of  trays  containing  wood  shavings,  sawdust,  or  the  like. 
The  filtering  material  in  one  or  more  of  these  trays,  pre- 
ferably that  in  the  last  tray  of  the  series,  is  covered  with 
a  screen  of  textile  material,  such  as  ordinary  blanketing, 
which  will  prevent  any  particles  of  liquid  or  solid  matter 
from  passing,  and  will  compel  the  gas  to  distribute  itself 
evenly  in  the  different  portions  of  the  apparatus. — R.  L. 

Incandescing  bodies  for  electric  incandescent  latnps  ;  Manu- 
facture of  .     A.  Just,  F.  Hanaman,  and  Vereinigte 

Electricitats     A.-G.,     Budapesth.     Eng.     Pat.     11,944, 
May  22.  1906. 

For  the  manufacture  of  tungsten  filaments  in  accordance 
with  the  process  described  in  Eng.  Pat.  20. 175A  of  1905 
(this  J.,  1906,  974),  the  plastic  mass  is  made  with  meta- 
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tnuKstio  acid  or  meta-tungstates,  or  mixtures  of  these 
with  each  other  or  with  other  tungsten  compounds 
w^luoible  to  metal  by  hydrogen.  Finely-divided  metallic 
tungsten  mny  with  advantage  be  incorporated  with  the 
plastic  mass. — H.  B. 

FilaimeiUs  for  electric    incandescent   lamps  ;  Supports   for 

meiaUie  .     A.  Lederer.  Vienna.     Fjig.  Pat.  20,210, 

Sept.  11.  1906. 
A  METAixic  supjKirt  for  a  metallic  filament  is  provided 
with  an  extremely  thin  coating  of  a  compound,  preferably 
oxiile.  of  the  metal  of  which  the  support  is  composed. 
A  suitable  coating  of  oxide  may  be  obtained  by  simply 
p«jtsing  a  clean,  unoxidised  wire  (e.g.  of  nickel)  through 
a  flame.— H.  B. 

luutmiueemcc    ftlaments   of  electric   incandescence   lamps  ;• 

PrveeM  for  the  soldering  of to  the  conducting  ivires. 

H.  Kuzel.  Batlen.  Austria.  Eng.  Pat.  25.994,  Nov.  16, 
190t).     Under  Int.  Con  v..  Jan.  20,  1906. 

Ske  .Addition  of  Nov.  21.  1«X"»6,  to  Fr.  Pat.  366,267  of  1906  ; 

this  J..  1907.  520.— T.  F.  B. 

United  States  P.^texts. 

Briquettes  from   coal,    peat,   and  bog   earth  ;   Process   for 

manufacturing     .     J.      Buss,     Munich,     Assignor 

to  C.  Fohr,  Schloss  Wallenburg,  Germany.  U.S.  Pat. 
854,565.  May  21.  1907. 

Sbs  Fr.  Pat.  372.744  of  1906  ;  thb  J.,  1907,  520.— T.  F.  B. 

Combtution  r    Process  of  conducting .     B.  E.  Eldred, 

Bronxville,  X.Y.,  Assignor  to  Combustion  Utilities  Co., 
New  York.     U.S.  Pat.  854,156,  May  21,  1907. 


Coking  coal ,:    Process  of .     S.  B.  Sheldon,  BuflEalo^ 

N.Y.     U.S.  Pat.  855,069,  May  28,  1907. 

Thb  claim  is  for  the  process  of  coking  coal  in  the  apparatus 
described  in  U.S.  Pat.  847,614,  of  1907  (this  J.  1907,  619)- 

— W.  H.  C. 

Gas-producer.     C.  H.  Morgan  and  A.  J.  Gifford,  Worcester^ 
Mass.     U.S.  Pat.  852,516,  May  7,  1907. 


A  "  TAKinLY  burning  inflated  flame  "  is  produced  in  the 
reverheratory  furnace.  A,  by  drawing  in  a  current  of  air 
throuKb  the  pif>e,  20,  mixing  it  with  products  of  combus- 
tion drawn  from  the  chimney,  12,  through  the  pipe,  18, 
and  blowing  it  through  a  shallow  bed  of  fuel  on  the  grate, 
13.  The  combustion  w  inten.sificd  in  "successive  upward 
■trsta  "  by  blowing  jets  of  air  through  the  side  of  the 
ftunare  by  the  pipes.  23.  The  level  of  the  jets  above  the 
hearth  is  saccewtirely  increased  as  the  position  of  the  jets 
recede*  from  the  grate,    1.3. — W.  H.  C. 

Cokt  own.     M.    E.    Rothbere   and    A.    Ernst.    Pittsburg, 
Pa.     U..S.  Pat.  841,0.72,  .Jan.  8,  1907. 

Thb  beating  i\uen  are  arrange<l  in  opposite  pairs  (extending 
half- way  alonK  the  oven)  in  the  side  walls  of  the  coking 
chamWni.  and  fommunif ate  with  flues  under  the  chamber, 
tb«»»-  ttwn  in  turn  fUscharging  into  central  waste-gas 
mainti  arranged  longitudinally  of  the  battery  of  ovens. 
The  maiai  Iea*l  to  two  regenerator  chaiiilH.Ts,  bevond 
the  Imttery.  that  can  l>e  niaf.ed  in  alternate  connection 
with  the  chimney  Hta/k  oy  a  butterfly  valve.  Air  in 
blown  mto  th^  r«>j»«-n«Ta»opt  through  a  butterfly  valve, 
•nd  "'■    hmgitudinal    mains    and    flues 

*0   *•  itini;    with    the    heating    flues, 

•o**  '     ,  fddraiight  through  all  these  iHtfer 

fliieM  toward  the  waofe-gart  main,  'ihe  foke-oven  gases 
after  pMMtng  through  a  condensing  plant,  are  returned 
through  pipen,  having  l/umer  connections,  located  in  the 
beating  flue)i.— C.  8. 


The  producer  consists  of  a  generator  chamber,  1,  of  the 
shape  shown,  the  fuel  being  charged  through  the  opening, 
9.  Air  enters  through  the  openings,  27,  and  passes 
upwards  through  the  annular  space,  17,  where  it  is 
saturated  with  water,  sprayed  against  the  walls  of  the 
annular  space,  17,  from  the  pipes,  31.  The  air  then 
enters  the  hollow  space  in  the  double  top  of  the  generator 
and  is  delivered  downwards  into  the  generator  by  the 
vertical  tuyere,  5.  The  gas  leaves  the  generator  near 
the  bottom  as  indicated  by  the  arrows,  26,  passes  up 
an  outer  annular  gas  space,  20,  surrounding  the  air  space.. 
17,  and  divided  from  it  by  a  metal  partition,  16,  and  is 
discharged  near  the  top  through  the  pipe,  25. — W.  H.  C, 

Gas-producer.     W.   B.   Hughes,   Chestnut  Hill,  Pa.     U.S. 

Pat.  852,957,  May  7,  1907. 
The  gas-producer  has  a  stationary  body  and  a  revolving 
top  and  grate.  The  latter  has  a  blast-pipe  attached 
to  it  so  that  it  revolves  with  the  grate.  Both  the  top 
and  the  grate  are  revolved  together  by  suitable  rack- 
work.— W.  H.  C. 

Gas-producer.     W.    B.    Hughes,    Cleveland,    Ohio.     U. S.- 
Pat. 852,958,  May  7,  1907. 


The  gaa-producer  has  an  "artificial-stone"  base,  16, 
with  walls,  13,  of  the  same  material  extending  across 
the  base.  The  space,  8,  forms  an  air-channel,  and  the 
spaces,  7,  7,  two  water-(rhannels  one  on  either  side  of 
the  air-channel.  Over  the  air  channel  a  deflector,  10, 
-of  the  form  shown,  is  arranged  to  ))revent  the  ash  from 
falling  into  and  blocking  the  air-channel,  8,  and  to  dls 
tribute  the  air. — W.  H.  C 
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Hydrogen ;    Process  of  generating  .     C.   Ellis,  White 

Plains  and  B.  E.  Eldred,  Bronxville,  N.Y.,  Assignors 
to  Combustion  Utilities  Co.,  New  York.  U.S.  Pat. 
854,157,  May  21,  1907. 
Peodttcer  gas,  generated  by  blowing  air  through  a 
producer  charged  with  fuel,  is  led  through  a  superheater 
chamber  filled  with  chequerwork  of  refractory  material 
in  order  to  heat  the  latter.  The  gas  is  then  passed  under 
a  boiler  and  burnt  to  generate  steam.  The  producer 
is  now  worked  with  the  steam  instead  of  air  to  form  water- 
gas,  which  is  mixed  with  steam,  and  passed  through  the 
superheater  to  convert  the  carbon  monoxide  into  dioxide. 
The  mixture  of  carbon  dioxide  and  hydrogen  is  then 
compressed,  the  former  is  separated  in  the  liquid  condition, 
and  the  latter  is  collected  separately.  The  process  is 
rendered  continuous  by  repeating  the  above  processes 
alternately.— W.  H.  C. 

Producer-gas ;     Process     of     generating .      M.    F 

Mangelsdorff,  Assignor  to  Combustion  Utilities  Co., 
New  York.     U.S.  Pat.  854,228,  May  21,  1907. 

Exhaust  gas  from  a  gas-engine  is  passed  through  a  tube 
of  porous  material  at  a  greater  pressure  than  that  of  the 
air  surrounding  the  tube.  A  portion  of  the  nitrogen 
diffuses  through  the  pores,  and  the  residual  gas,  which 
is  richer  in  carbon  dioxide,  is  passed  through  a  bed  of 
ignited  fuel  in  order  to  form  producer-gas.  The  latter 
is  then  utilised  again  in  the  gas-engine.  The  generator 
is  blown  alternately  with  air  and  with  the  enriched  gas. 

— W.  H.  C. 

Gas-manufacturing  process.  J.  J.  Busenbenz,  Assignor 
to  Industrial  Gas  Construction  Co.,  Chicago,  HI.  U.S. 
Pat.  855,094,  May  28,  1907. 

In  order  to  obtain  a  stable  gas  from  a  volatile  liquid 
without  the  aid  of  heat,  the  oil,  or  other  volatile  liquid 
is  forced  out  of  a  jet,  in  an  atomised  condition,  by  com- 
pressed air,  into  a  mixing  chamber  which  is  not  heated. 
A  further  quantity  of  air,  sufficient  to  give  the  proper 
proportions  to  the  mixture,  is  induced  or  drawn  into  the 
mixing  chamber  by  the  jet  of  atomised  oil  and  air. 

— W.  H.  C. 

Gases ';       Apparatus    for    analysing    .       W.    Jones, 

Assignor  to  Jones-Julia  Manufacturing  Co.  U.S. 
Pat.  854,690,  May  21,  1907,  XXIII.,  page  717. 

French  Patents. 

Briquettes  [of  fuels  and  ores],  and  binding  medium  therefor. 
P.  Leotard.     Fr.  Pat.  373,360,  Jan.  7,  1907. 

The  binding  medium  (for  100  parts  of  combustible  or  ore) 
is  composed  of :  non-crystalline  calcium  carbonate 
(preferably  marl),  8 — 20  parts  ;  sodium  silicate,  2 — 6 
parts ;  common  salt,  0-5 — 2  parts,  -vvith  sufficient  water 
to  make  a  liquid  product.  It  is  added  to  the  basis,  in 
the  form  of  a  fine  jet,  in  a  mixer,  the  resulting  paste  being 
pressed  in  moulds.  The  salt  is  said  to  stimulate  com- 
bustion, and  the  marl  and  sodium  silicate,  to  suppress 
smoke  and  clinker.  In  the  case  of  briquetted  ore,  the 
binding  medium  forms  a  flux. — C.  S. 

Generator  for  gas,  vapours,  fluids  or  liquids.  R.  Desouches. 
First  Addition,  dated  March  8,  1906,  to  Fr.  Pat.  360,982, 
March  21,  1905. 

The  generator  described  in  the  principal  patent  (this  J., 
1906,  583)  is  here  provided  with  a  device,  to  be  interposed 
between  the  generator  and  the  motor,  for  filtering  the 
gaseous  or  liquid  combustible  and  carburetting  a  certain 
proportion  of  air  therewith.  The  device  consists  of  a 
tubular  casing,  containing  discs  of  felt  or  other  permeable 
material  through  which  the  combustible  has  to  pass  ;  the 
casing  has  numerous  perforations,  through  which  air  is 
drawn  into  the  combu.stible  by  the  action  of  the  motor, 
these  perforations  being  regulated  as  desired  by  means  of 
a  perforated  sleeve  which  surrounds  the  casing. — H.  B. 

Hydrogen  ;  Manufacture  of •  for  lighting,  heating,  and 

other  applications.  L.  Vignon.  Fr.  Pat.  373,271, 
Jan.  2,  1907. 

Steam  is  passed  over  finely-divided  iron  at  about  1200°_C.. 

the   hydrogen   produced   being  collected.     The   oxide   of 


iron  formed  is  then  reduced  to  metallic  iron  again,  by 
passing  water-gas,  producer-gas,  or  the  like  over  it,  and 
the  metallic  iron  is  again  treated  with  steam. — H.  B. 

Electrodes  for  arc  lamps.     A.  Blondel.     Fr.  Pat.  373,270, 
March  13,   1906. 

Electrodes  of  carbon,  especially  those  having  a  minera^ 
Used  core,  are  constructed  with  metallic  wires  embedded 
longitudinally  within  them,  so  as  to  increase  the  conduc- 
tivity of  the  electrodes  and  consequently  to  reduce  the 
temperature  at  which  they  need  be  baked.  The  wire 
or  wires  (preferably  of  nickel  or  copper,  and  about  0-4  mm. 
thick)  are  fed  continuously  along  with  the  electrode  paste 
through  the  die  from  which  the  electrode  is  extruded, 
and  the  electrode  is  then  baked ;  in  this  way  the  intimate 
contact  of  the  wires  with  the  mass  of  the  electrode  is 
ensured. — H.  B. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

(Coniinued  from  page  602.) 

Wood-charcoal ;  Examination  of  gases  evolved  in  the  pre, 

paration  of  .     E.  Juon.     Stahl  u.  Eisen,  1907,  27, 

733—739,  775—779. 

The  author  has  already  described  the  varieties  of  charcoal 
obtained  from  different  woods  (this  J.,  1904,  1092). 
The  charcoal  was  prepared  by  burning  the  wood  in  piles 
of  50 — 100  cb.  m.  capacity,  in  rectangular  vaulted  ovens, 
and  the  process  of  carbonisation  was  carried  on  by  burning 
small  coal  in  a  chamber  alongside  the  pile,  and  leading  the 
hot  gases  into  the  pile.  The  woods  used  were  fir,  pine, 
and  birch  as  grown  in  the  Urals.  The  heating  of  the  pile 
during  the  first  two  days  produces  large  quantities  of 
steam,  and  the  temperature  rises  to  about  200^  C.  At 
this  stage  heavy  brown  vapours  begin  to  come  off,  but 
after  two  more  days,  the  evolved  gas  is  again  colourless, 
and  is  dry.  The  heating  of  the  pile  from  the  outside  is 
then  discontinued  by  stopping  the  entrance  of  the  gas 
from  the  coal,  and  all  holes  are  closed  with  moist  clay 
with  the  exception  of  the  chimney.  Large  quantities  of 
hydrocarbons  and  hydrogen  are  now  evolved,  and  after 
3 — 8  hours,  the  chimney  is  also  plugged  with  moist  clay. 
A  considerable  pressure  of  gas  is  thus  produced  in  the  pile, 
and  the  pressure  is  only  very  slowly  relieved  by  the  gas 
exuding  through  the  porous  walls.  At  this  stage  the 
temperature  rises  to  the  highest  point  (about  390°  C), 
and  after  that,  gradually  falls.  At  the  end  of  a  further 
period  of  6 — 10  days,  the  temperature  sinks  to  about 
40' C,  and  the  pile  is  then  opened.  In  the  experiments, 
gas  was  taken  from  an  upper  and  a  lower  zone  of  the  pile 
and  analysed.  During  the  period  when  the  water  and 
tarrv  matters  are  evolved,  large  quantities  of  carbon 
moiioxide  and  dioxide  are  produced.  The  quantitj-  of 
these  increases  gradually  as  the  temperature  rises,  and 
reaches  a  maximum,  after  which  the  amount  falls  off, 
and  at  300° — 350°,  when  the  holes  admitting  heating  gases 
to  the  pile  are  closed,  hydrogen  and  methane  are  beginning 
to  increase.  As  soon  as  the  evolution  of  hydrocarbons 
and  hydrogen  is  very  rapid,  the  exit  is  plugged,  and  the 
whole  mass  cools  under  pressure.  In  this  process  the 
charcoal  absorbs  some  of  the  hydrocarbons :  these  are 
chiefly  methane,  but  include  propylene,  butylene,  and 
small  quantities  of  benzene  and  toluene.  The  charcoal 
prepared  in  this  way  is  heavier  and  about  6  per  cent, 
higher  in  carbon  than  if  the  opening  to  the  chinmey  were 
left  open  right  to  the  end  of  the  process.  The  total  yield 
of  charcoal  is  also  larger.  The  author  supposes  that  the 
increase  of  weight  due  to  the  cooling  in  the  hydrocarbon 
atmosphere  is  the  result  of  a  condensation  of  some  of  these 
to  complex  and  less  volatile  compounds.  The  percentage 
of  carbon  in  the  charcoal  is  of  great  importance  when  the 
charcoal  is  to  be  used  for  the  blast  furnace,  and  the 
enriching  of  the  charcoal  from  the  hydrocarbons,  forms 
a  much  better  method  than  the  preparation  of  the  charcoal 
in  retorts  at  a  higher  temperature  (700"  C),  a  smaller 
yield  being  obtained  in  the  latter  case,  and  the  process 
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being  expensive.  A  charcoal  containing  78 — 80  per  cent, 
of  carbon  is  sufficient  for  blast  furnace  w  ork,  and  a  material 
of  this  kind  can  be  prepared  nuite  well  in  piles  by  the  above 
method  with  a  maximum  temperature  of  370"— 400"\ 

— C.  E.  F. 

Pdrol€um ;  Optically     iitactiic .     M.     A.     Rakusin. 

Petroleum,  1907,  2,  699— (5(.>-2. 
SrRACHANY  (Caucasus^  crude  oil  is  perfectly  transparent 
in  ix)larised  light  and  gives  the  value  K=  IW,  as  compared 
with  K  =  i^o  ft>r  Balachany  oil  and  K  =  l/-24  for  Grosny 
oil.  this  behaviour,  in  conjunction  with  the  pink  colora- 
tion it  >-ields  with  trichloracetic  acid,  indicates  the 
absence  of  any  racemic  products,  and  relegates  the  oil 
to  the  class  of  "naturally  filtered  primary  oils.  The  residue 
gives  the  value  K  =  3i  j^o.  shewing  that  the  proportion 
of  semi-carbonised  pro<iucts  has  increased  about  thirty- 
fold  during  distillation.  An  analogous  optical  behaviour 
was  found  in  the  case  of  two  Italian  crude  oils  :  from 
Montechino  and  Velleia.  The  colorations  with  trichlor- 
acetic acid :  fiz.,  faint  trace  in  the  former  case  and 
grej-ish-green  in  the  latter,  correspond  with  that 
furnished  by  decomposition  products  of  cholesterol,  and 
indicate  a  slight  natural  decomposition  in  the  deeper 
oil  deposits,  some  of  the  products  of  which  have  passed 
through  with  the  oil  in  its  filtration  in  the  earth.  The 
distillates  from  these  oils  at  150 — '200"  C.  gave  a  violet 
colour  reaction  with  trichloracetic  acid,  and  those  at 
-200 — 250^  C.  a  fine  blue,  the  latter  being  unique,  and  the 
former  only  observed  hitherto  in  the  case  of  a  petroleum 
from  Irtysch.  These  ItaUan  oils  are  therefore  regarded 
as  racemic  mixtvures  of  hydrocarbons,  analogous  to 
Pennsylvania  oil;  small  quantities  of  decomposition 
products  are  probably  present.  The  intensity  of 
the  colour  reaction  with  trichloracetic  acid  is  considered 
to  afford  a  rehable  criterion  as  to  the  relative  degree  of 
racemisation  of  petroleum,  a  point  to  be  considered,  in 
association  with  the  degree  of  carbonisation  and  the 
length  of  the  filtration  process  (in  the  sense  adopted 
by  Day),  in  judging  the  relative  geological  age  of  the 
oU.— C.  S. 
Pftroleum  ;  A  problem  in  the  technical  treatment  of 

K.  Charitschkow.  Techn.  Westn.  1907,  1,  131  ;    Chem. 

Zeit.,  1907,  31,  Rep.,  266. 
The  principal  constituents  of  alkali  sludge  in  petroleum 
refining  are  monobasic  naphthene-acids  of  cyclic  con- 
stitution. The  acids,  which  in  a  free  state  are  liquid, 
do  not  solidify  even  at  -70'  C,  and  they  furnish  methyl- 
and  ethyl  esters  of  agreeable  odour,  glycerides,  &c.  Their 
copper  salts  have  an  intense  green  colour.     None  of  these 

irroperties  have  yet  found  any  technical  application, 
t  is  not  clear  how  monobasic  naphthene-acids  come  to 
be  formed  in  this  alkah  sludge  ;  for,  according  to  Donath, 
the  oxidation  of  {>etroleum  hydrocarbons  yields  chiefly 
polybanc  acids  ;  and  it  is  known  that  ordinary  burning 
oil  from  Baku  and  Grosny  oil  forms,  on  oxidation  in  the 
sir.  polybasic  acids  that  spoil  the  oil  under  prolonged 
storage.  The  action  of  ozone  on  burning  oil,  in  presence 
of  alkali,  also  furnishes  yjolybasic  acids  exclusively. — C.  S. 

Mtuvt  [Petroleum  residuum] ;  Distillaiion  experiments  with 

Borynlav   .     M.    WielezjTiski.     Chem. -Zeit.,   1907, 

81,  499. 
Two  methods  were  employed,  viz.,  "  cracking  distillation  " 
in  a  vertical  still  ;  and  distillation  in  a  horizontal  still 
with  steam  at  25</  C,  the  former  being  continued  until 
nothing  but  coke  was  h-ft.  and  the  latter  until  the,  residue 
(tar)  wa«  25  \nrr  rent,  of  the  original  charge.  The  cracking 
process  furnished  vaseline  oil  containing  an  average  of 
11 -M  per  cent,  of  paraffin  wax  with  the  setting  point, 
49-6  C,  whilst  the  Mleam  distillation  yielded  an  oil  con- 
taining an  average  of  •23-9.'j  p<T  cent,  of  paraffin  wax 
setting  at  51  -6  C.  Thew-  figurcH  agree  with  those  obtained 
in  pra'-tice,  the  amount  of  paraffin  wax  recovered  in  small 
refineries  l^ejng  hardly  3  jkt  ( ent.,  as  compared  with  G  per 
cent,  in  large,  well  equipi>ed  works. — C.  8. 

E5f;i.i«H  Patent. 

Paring  or  j^irfnuni  mirtur'A  ;    lixtiiminoua .      P.   ^f. 

Jiistife.     From     International     Pavement     Co.     Eng. 
P»t.  20,723,  .Sept.  18.  1906.     IX.,  page  691. 


United  States  Patents. 

Distilling  wood;    Ap}Mrafus  for .     A.  J.  Mc Arthur, 

Collins,  Ga.     U.S.  Pat.  855,330,  May  28,  1907. 

The  retort  in  which  the  wood  is  distilled  is  connected 
by  a  valved  pipe  to  a  tar-receiver  and  to  a  turpentine 
condenser.  The  latter  is  also  connected  by  a  valved  pipe 
to  a  turpentine-receiver,  and  both  receivers  are  connected 
by  valved  pipes  with  a  vacuum  pump.  The  condenser 
coil  is  also  connected  to  a  relief  valve. — W.  H.  C. 

Lubricating     oil ;      Process     for     obtaining from 

crude  oil  [petroleum].  W.  J.  Rvan,  Chester, 
and  C.  R.  Burke,  Overbrook,  Pa.  U.S.'  Pat.  854,057, 
May  21,  1907. 

The  crude  petroleum  is  chilled  to  about  — 10°  to  — 40°  F. 
and  filtered  from  objectionable  ingredients  at  approxi- 
mately the  same  temperature ;  the  flashing  point  of  the 
oil  is  thus  also  raised.  The  colour  of  the  final  product 
may  be  varied  by  passing  the  oil  for  a  longer  or  shorter 
distance  through  chilled  filtering  material.  Prior  to 
filtration  the  crude  oil  may  be  reduced  to  a  specific 
gravity  of  70°  to  35°  B.,  by  the  addition  of  naphtha  or 
similar  substance,  which  is  subsequently  removed  from 
the  filtrate.— C.  A.  M. 


French  Patent. 

Petroleum ;    Washing with   alcohol.     H.  Guttmann. 

Fr.   Pat.    373,072,   Dec.   29,    1906. 

To  deprive  petroleum  of  its  disagreeable  odour,  smokiness, 
and  tendency  to  "  sweat  "  the  lamp,  the  inventor  proposes 
to  wash  it  with  half  its  volume  of  strong  denatured 
alcohol  in  an  agitator.  The  milky  liquid  is  then  allowed 
to  settle  for  about  24  hours,  and  the  washing  is  repeated 
imtil  all  the  impurities  have  been  extracted.  The  impure 
alcohol  is  used  as  fuel.  The  illuminating  power  of  the  oil 
is  said  to  be  increased  by  about  50  %. — C.  S. 
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Triphenylmethane  dyestuffs  ;  Relation  between  constitution, 

colour,  and  absorption  spectra  of .     F.  Reitzenstein 

and  W.  Schwerdt.     J.  prakt.  Chem.  1907,  75,  369—415. 

The  authors  confirm  the  results  of  Reitzenstein  and 
Rimge  (this  J.,  1905,  327 ;  compare  also  1906,  259) 
as  to  the  influence  of  the  nitro-group  in  presence  of 
methyl-  and  amino-groups,  on  the  shade  of  triphenyl- 
methane dyestuffs,  and  have  extended  the  work  to  the 
dyestuffs  containing  the  chloro-  and  sulphonic  acid 
groups.  Their  conclusions  are  as  follows :  In  simple 
triphenylmethane  dyestuffs  in  which  one  component 
is  tetramethyldiaminophenylcarbinol,  the  nitro-group 
when  in  the  ortho-position  to  the  methane  carbon  atom, 
exerts  a  weakening  infhience  on  the  colour,  but  when 
it  is  in  the  meta-position,  the  colour  is  augmented.  When 
chlorine  is  in  the  ortho-position,  the  colour  becomes 
purer  and  stronger,  in  the  meta-position  the  colour  is 
deeper,  and  in  the  para-position  the  shade  becomes 
deeper  and  clearer.  The  presence  of  the  sulphonic  acid 
group  in  the  ortho-position  weakens  the  colour  and  gives 
it  a  greener  shade ;  in  the  meta-position  the  colour 
is  weakened  and  is  not  so  bright ;  and  in  the  ])ara- 
position  the  shade  is  intensified.  When  one  component 
of  the  dyestuff  is  tetramcthyldiaminoditolylcarbinol,  a 
distinct  weakening  in  the  shade  is  noticed,  and  the  influence 
of  the  nitro-,  chloro-,  and  sulphonic  acid  groups  cannot 
be  traced  owing  to  the  slight  dyeing  properties.  If  two 
molecules  of  these  compounds  are  united  by  means  of  a 
five-carbon  chain,  a  strengthening  of  the  colour  is  j)roduced. 
When,  however,  the  two  molecules  are  united  by  a  chain 
of  three  carbon  atoms,  the  blue  shade  disappears  and  a 
clear  green  colour  takes  its  place.  The  absorption  spectra 
of  these  dyestuffs  are  described. — J.  C.  C. 
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Ethyl-oxnlate  and  dimethylaniline  ;    Products  of  condensa- 
tion of -,  in  presence  of  aluminium  chloride.     [Tri- 

pheni/lmethane    dyestuffs].      A.    Guyot.      Compt.    rend. 
190?;  144,  1120—1123. 

Ethyl-p-dimethylaminophenylglyoxalate  : — To  80  grms.  of 
aluniiniiini  chloride  in  150  c.c.  of  ether  are  added  quickly, 
with  stirring,  30  grms.  of  ethyl  oxalate  and  49  grms.  of 
dimethylaniline  in  150  c.c.  of  ether.  After  reaction, 
the  liquid  is  poured  on  to  ice.  The  bro\vn  ethereal 
solution  is  separated  and  dried,  the  ether  evaporated, 
and  the  residue  distilled  with  steam  to  remove  excess 
of  dimethylaniline.  A  yellow  oil  remains  which  solidifies 
at  90°  C,  and  on  recrystallising  from  alcohol  yields  fine 
yellow  plates,  m.p.  95°  C,  of  practically  pure  ethyl- jo- 
dimethylaminophenylglyoxalate, 

{CH3)2KC6H4.C0  CO2C2H,. 

Ethyltctramethyldiaminodiphenylglycollaie  is  contained 
in  the  blue-green  aqueous  solution  from  the  pre- 
ceding operation,  and  is  separated  by  addition  of  zinc 
and  sodium  chlorides.  A  better  >ield  is  obtained  by 
pouring  suddenly  a  solution  of  80  grms.  of  aluminium 
chloride  in  200  c.c.  of  ether  into  30  grms.  of  ethyl  oxalate 
and  80  grms.  of  dimethylaniline  dissolved  in  100  c.c.  of 
ether.  Slost  of  the  ether  distils  off,  and  after  cooling, 
500  c.c  of  ether  are  added  and  the  whole  poured  gradually 
on  to  ice,  avoiding  rise  of  temperature.  From  the  aqueous 
solution  the  substance  is  precipitated  as  chlorozincate 
by  audition  of  sodium  and  zinc  chlorides.  The  chloro- 
zincate is  filtered  off  and  washed  with  solution  of  sodium 
chloride,  then  dissolved  in  water.  It  slowly  dissociates, 
and  crystals  of  the  pure  ester  [(CH3)2N.C6H4]2 
C0H.C02C2H=i,  are  deposited,  as  colourless  transparent 
prisms.  It  dissolves  in  acetic  acid  with  intense  indigo 
colour,  and  condenses  with  tertiary  aromatic  amines  in 
aqueous  solution  to  form  derivatives  of  triphenylmethane. 
It  dissolves  in  concentrated  sulphuric  acid  with  intense 
yellow  colour,  and  on  heating  to  140°  C.  the  solution 
evolves  carbon  monoxide,  and  leaves  tetramethyl- 
diaminobenzophenone. 

Ethylhezamethyltriam^inotriplienyl  acetate  : — This  pro- 
duct is  obtained  by  pouring  rapidly  a  solution  of 
30  grms.  of  aluminium  chloride  in  80  c.c.  of  ether  upon 
a  mixture  of  6  grms.  of  ethyl  oxalate  and  70  grms.  of 
•dimethylaniline.  Nearly  all  the  ether  distils,  and  after 
an  hour  the  product  is  treated  with  ice,  enough  solution 
of  sodium  hydroxide  added  to  retain  all  the  alumina  in 
solution,  and  the  dimethylaniline  expelled  by  distillation 
with  steam.  The  new  substance  deposits  during  this 
process,  and  is  obtained  pure  by  one  recrystallisation 
from  boiling  alcohol.  It  forms  colourless  crystals,  m.p. 
176°  C,  readily  soluble  in  benzene  and  its  homologues. 
Tt  is  dissolved  without  coloration  by  concentrated  sulphuric 
acid,  but  the  solution  at  140°  C.  suddenly  turns  yellow 
and  evolves  abundance  of  carbon  monoxide.  On  dilution 
and  partial  neutralisation  by  ammonia,  the  liquid  becomes 
successively  green,  blue,  and  violet,  and  deposits  the 
sulphate  of  Methyl  Violet  in  crystals.  Ethylhexa- 
methyltriaminotriphenyl  acetate  has  also  been  obtained 
by  the  author  by  condensing  with  dimethylaniline: — 
1.  Ethyldimethylaminophenyl  glyoxalate  (with  phos- 
phoryl  chloride  or  aluminium  chloride).  2.  Ethyl- 
tetramethyldiaminodiphenylglycollate  (in  acetic  or 
hydrochloric  solution  at  100°  C).  3.  Ethyltetramethyl- 
diaminodiphenylaminoacetate  (in  acetic  or  hydrochloric 
acid  solution  at  100"  C. ).  4.  Ethyloxalyl  chloride  at  100°  C. 
without  any  condensing  agent.  The  chief  product  in 
this  case  is  however  ethyldimethylaminophenylglyoxa- 
late.  Ethyl  trichloracetate  does  not  condense  with 
dimethylaniline. — J.  T.  D. 

Auramine  ;     Synthesis  of by  means  of  oxalic  esters. 

A.  Guyot.     Compt.  rend.  1907,  144,  1219-1220. 

Tetraat,kyld/amixodiphen-yi.glycollic  esters  (this  J. 
1907,  603)  form  neutral  salts  with  acids,  the  indigo- 
blue  aqueous  solutions  of  which  react  with  ammonia, 
even  when  dilute,  to  furnish  tetraalkyldiaminodiphenyl- 
aminoacetic  esters  according  to  the  equation  :  (RoN.CgH^), 
Ca.COaR'  +  2  NH,  =  NH^Q  -1-  (R2N.C8H4")2C(NH2). 
COjR'.  These  new  compounds  arc  exo-carboxylic 
derivatives    of    the    leucauramines    and    possess    all   the 


properties  of  the  latter.  They  dissolve  in  glacial  acetic 
acid  \vith  an  intense  blue  coloration,  and  condense 
with  aromatic  tertiary  amines,  either  in  neutral  or  acid 
solution,  to  form  triphenylmethane  derivatives.  Thus, 
ethylhexamethyltriaminotriphenyl  acetate  (this  J.  loc.  cit.) 
is  produced  by  heating  an  equimolecular  mixture  of 
dimethylaniline  and  ethyltetramethyldiaminodiphenyl- 
aminoacetate  in  glacial  acetic  acid  solution  on  the  water- 
bath  for  some  minutes. 

[(CH3)2X.C6H4]2C(C02.C2H5)  NHj -1- CcHg  N(CH3)2  = 

[(CH3)2X.C6H4J2C(C02.C2H5)  CgH^  N(Cll3)2     +    NH3 

When  a  dilute  alkaline  solution  of  an  aminoacetic  ester 
is  oxidised  with  dilute  potassium  ferricyanide  solution 
in  the  cold,  a  quantitative  yield  of  the  corresponding 
auramine.  is  produced.  The  author's  experiments  were 
made  with  the  tetramethyl  compound,  from  which  he 
obtained  ordinary  Auramine. — J.  C.  C. 

Flavanthrene ;    Constitution  and  synthesis   of  .      R. 

Scholl.  Ber.,  1907,  40,  1691—1702. 
The  synthesis  of  flavanthrene  has  been  effected  by  the 
following  series  of  reactions.  l-Amino-2-methylanthra- 
quinone  is  converted  into  l-iodo-2-methylanthra- 
quinone  by  the  diazo  reaction,  and  the  latter  compound 
is  heated  with  copper  powder  to  290°  C.  In  this  way 
iodine  is  removed,  and  2:2'-dimethyl-l:r-dianthraqui- 
nonyl 


-CO 


C0> 


C6H4<  ^^>C6H2(CH3)  .C,H2(CH3)<^^C6H4 

is  produced.  It  can  also  be  obtained  from  l-amin-2- 
methylanthraquinone  by  treating  the  diazo-sulphate 
with  copper  powder  and  acetic  anhydride.  On  oxidation 
with  chromic  acid  in  acetic  acid  solution,  1:1'- 
dianthraquinonyl-2:2'-dicarboxyhc  acid 

C6H4<g^C6H2(C0oH).C6H2(C02H)<g^C6H4 

results,  which  is  converted  into  the  carboxyamide  by 
treating  it  with  phosphorus  pentachloride  and  sub- 
sequently with  ammonia.  WTien  this  compound  is  boiled 
for  half  an  hour  with  aqueous  caustic  soda  and  bromine, 
Flavanthrene  is  obtained.  This  consequently  has  the' 
constitution 

C6H4<g^>C6H2-N 

N— CeH2<g5>C6H* 


C.C. 


English  Patents. 


Nitroaminophenolsulphonic  acids  and  dyestuffs  therefrom  ; 

Manufacture     of .     0.     Imray,     London.     From 

Farbw.  vorm.  Meister,  Lucius,  und  Briining.  Hoechst 
a/Main,  Germany.  Eng.  Pat.  11,196,  May  12,  1906. 
XiTRO-o-AinxoPHEXOLsuLPHONic  acids  may  be  obtained 
by  nitrating  carbonylaminophenolsulphonic  acids  (prepared 
by  treating  o-aminophenolsulphonic  acids  containing  a 
free  para-position  to  the  amino-group,  with  phosgene), 
and  then  eliminating  the  carbonyl  group.  The  following 
new  acids  are  described  :  nitro-o-aminophenolsulphonic 
acid,  (NH2  :  OH  :  NOg  :  SO3H  =  1:2:4:5),  nitro-o-amino- 
p-cresol-o-sulphonic  acid  (CH3  :  OH  :  NHg  :  SO3H  :  N02  = 
1:4:3:5:6),  /)-chloro-5-nitro-o-aminophenol-o-sulphonic 
acid  (Cl :  OH  :  XHo  :  SO3H  :  X02  =  4  :  1  :  2  :  6  :  5),  nitro- 
o-amino-o-cresol-p-sulphonic  acid  (CH3  :  OH  :  XHg  : 
S03H:X02  =  1  :  2  :  3  :  5  :  6)  and  o-chloro-3-nitro-o- 
aminophenol-p-sulphonic  acid  (OH  :  Cl :  XHg  :  SO3H  :  NOg 
=  1:2:6:4:3).  Example  :  Carbonylaminophenolsul- 
phonic acid  is  obtained  by  pa.ssing  phosgene  into  a  cold 
solution  of  sodium  o-aminophenol-/>-sulphonate  until  the 
solution  can  no  longer  be  diazotised ;  the  carbonyl  derivative 
separates  from  strong  solutions  and  may  be  crystallised 
from  hot  water.  lOwo  kilos,  of  carbonylaminophenol- 
sulphonic acid  are  dissolved  in  45  kilos,  of  sulphuric  acid 
(monohydrate)  at  10 — 15°  C,  12-5  kilos,  of  a  mixture  of 
nitric  and  sulphuric  acids  (26  ]>er  cent,  of  HXO3)  are  then 
added  at  5 — 10°  C.  After  stirring  for  some  time,  the  whole 
is  poured  on  to  ice,  and  the  potassium  salt  of  the  nitro- 
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c«rb<Hiyl-o-»minophenol-p-sulphonic  acid  precipitated  by 
adding"  potassium  chloride.  For  hydrolysis,  14-9  kilos,  of 
this  potassium  salt  are  dL<solveti  in  a  little  water,  10  kilos. 
of  caustic  soda  solution  (40=  B.)  added,  and  the  whole 
heateil  for  half  an  hour  to  about  IKV'  C.  On  acidifying 
and  cooling,  the  nitro-o-anunophenol-;j-sulphonic  acid 
separates  in  yellow  crystals.  The  dyestuffs  obtained  by 
diaxotLsing  the  foregoing  acids  and  combining  with  the 
usual  couHxments,  give  red  to  black  shades  on  chromed 
wool.— J.  C.  C. 

itonoa  zo  dytstuff  :  Manufactu re  of  a  new .     C.  D.  Abel, 

London."  From  Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng. 
Pat.  16.085.  July  16.  1906. 

Sk  Fr.  Pat.  368.259  of  1906  ;  this  J.,  1906,  1215.— T.  F.  B. 

2-Aminophenyl-5ory  [hydroxy]  - 1 :  '2-naphthimidazoledisul- 

vhoiiie   acid  ;    Manufacture    of   .      A.  G.   Bloxam, 

London.  From  Act.-Gos.  f.  Anilinfabr.,  Berlin.  Eng. 
Pat.  24,518,  Nov.  2,  1906. 
When  3-aminophenyl-5-hydroxy-l  :  2-naphthimidazole-7- 
sulphonic  acid  is  treated  with  4  parts  of  fuming  sulphuric  acid 
(containing  25  per  cent,  of  SO3)  at  80—100°  C,  a  corres- 
ponding disulphonic  acid  is  obtained  which  is  sparingly 
soluble  in  water  and  is  distinguished  from  the  monosul- 
phonic  acid  in  being  insoluble  in  mineral  acids.  The 
dyestuffs  obtained  from  this  new  acid  by  treatment  with 
diaro-compounds,  such  as  diazobenzeno,  are  easily  soluble 
in  water  and  dye  cotton  clear  red  shades  which  are  very 
fa«t  to  acids.— J.  C.  C. 

Azc   colouring  matter  and  pigments  or  lakes  therefrom  l 

Manufacture  of .     Badische  Anilin  und  Soda  Fabrik, 

Ludwieshafen  on  Rhine,  Germany.  Eng.  Pat.  6227, 
Mar.  U,  1907.     Under  Int.  Conv.,  May  21,  1906. 

Six  Fr.  Pat.  373,475  of  1907  ;   following  these.— T.  F.  B. 

Azo  colouring  mailers  and  pigmerUa  or  lakes  therefrom  i 

Manufacture  of .     BadLsche  Anilin  und  Soda  Fabrik, 

Ludwieshafen  on  Rhine,  Germany.  Eng.  Pat.  6228, 
March  14,  1907.     Under  Int.  Conv.",  June  20,  1906. 

Sn  Fr.  Pat.  373,475  of  1907  ;  following  these.— T.  F.  B. 

United  States  Patents. 

Anthraquinone  derivative  [dyestuff].  P.  Thomaschewski, 
Assignor  to  Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elber- 
feld,  Germany.     U.S.  Pat.  853,041,  May  7,  1907. 

Claui  is  made  for  compounds  obtained  by  treating  acetyl- 
ated  secondary  alkylamino-  or  arylaminoanthraquinones 
with  alkalis.  The  products  are  crystalline  and  practically 
in.iioluble  in  water.  The  product  obtained  by  treating 
1  .acetylmethylamino-4-paratolylaminoanthraquinone  with 
alkalis,  forms  bronze-like  leaflets,  and  its  snlphonic  acid 
dJMolvefi  in  alkali  with  a  crimson-red  colour  and  dyes 
anmordanted  and  chromed  wool  in  bluish-red  shades. 

—A.  B.  S. 

Anthrartiwt  dye  ;  Process  of  making .  M.  Isler,  Mann- 
heim, .Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ladwi(r«hafen  on  Rhine,  Germany.  U.S.  Pat.  855,248, 
May  28.  1907. 

8bb  Fr.  Pat.  372,261  of  1906  ;  this  J.,  1907,  523.— T.  F.  B. 

Frexch  Patents. 

DjftMvfft ;        Preparation      of      orthfjhydroxyazo , 

L  Caaaella  &  Co.  Fr.  Pat.  373,109,  Mar.  9th,  1906. 
Th«  diaro-com pounds  derived  from  arylsulphonic  esters 
of  o-amino-nhcnol  or  -naphthol,  unlike  those  containing 
the  hydroxy!  group  intact,  rea^t  rf-a^lily  and  quantitatively 
with  the  ijtual  r.orTi{x>nfnt'<.  \Vh«-n  the  resulting  dyestuffs 
are  heated  for  a  short  time  with  dilute  caustic  sofla,  the 
arji  (TTOup  is  eliminated,  and  dyestuffs  derived  from 
o-amino-pMnoI  or  -naphthol  are  wofJuccd  which  are  not 
obtainable  by  direct  meaat.  Tne  arylsulphonic  esters 
are  obtained  by  condfating  sul^xtitution  products  of 
o-nitrophenol  with  p-toluene^ulphf^ic  chloride  in  presence 
of  an  alkali,  and  nvluring  th»r  nitro-comfKdjnd,  or  by 
rondensinK    the    sulpho'hioride    with    o-amino-phenol    or 


I  -naphthol  or  their  derivatives  in  alkaline  solution.  In  this 
1    way  are  obtained  the   dyestuffs  : — o-diazophenol  coupled 

with  chromotropic  acid,  dyeing  wool  magenta-red  which 
I    on    chroming   gives    a    fast    bluish-red ;  o-diazophenol-p- 

sulphonic  acid  coupled  with  salicylic  acid,  dyeing  wool 
'  yellow  which  on  chroming  gives  a  yellowish  brown  fast  to 
I    light   and    washing ;  and    l-diazo-2-naphthol-4-sulphonio 

acid  coupled  with  /3-naphthol,  dyeing  wool  red-brown 
I    which  on  chroming  gives  a  splendid  blue-black. — J.  C.  C. 

!    p-Nitroso-p-acetaminodiphenylamine  and  its  sulphonic  acids ; 

I        Production  of ,  and  of  blue  dyest uffs  de rived  therefrom, 

L.  Cassella  et  Cie.      First  .Addition  dated  March  12, 1906, 
1       to  Fr.  Pat.  350,334,  Nov.  22,  1904. 

I  The  blue  dyestuffs  obtained  as  described  in  the  chief 
'  patent  (this 'j.,  1905,  1297;  1906.  117)  are  also  obtained 
by  oxidising  1  :  3-diarylnaphthylenediamine-6  :  8-disul- 
phonic  acids  with  p-diaminodiphenylamine-o-sulphonic  or 
p-diaminophenyltolylamine-o-sulphonic  acid,  or  with  their 
acetyl  derivatives,  the  acetyl  group  being  subsequently 
split  off.— J.  C.  C. 

Lakes  [from  azo  dyestuffs] ';  Manufacture  of .     Farbw. 

vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat.  373,115, 
March  10,  1906.     XIII4.,  page  701. 

Dyestuffs  7  Production  of  sulphurised  vat and  their 

sulphonic  acids.  Badische  Anilin-  &  Soda-Fabrik.  Fr. 
Pat.  373,513,  Dec.  31,  1906.  Under  Int.  Conv.,  Jan.  22, 
and  June  12,  1906. 

Dyestuffs  analogous  to  Thioindigo  Red  are  obtained 
when  arylthioglycollic  acids  or  arylthioglycol-o-carboxylic 
acids  of  the  typo  R.S.CHg.COaR'  or  COgR^.R.S.CHa.COoR' 
(where  R  is  a  benzene  or  naphthalene  radical,  R'  and  R* 
atoms  of  hydrogen  or  metals  or  acyl  or  aryl  radicals) 
are  subjected  to  the  action  of  acid  condensing  agents, 
and  the  resulting  leuco-compounds  oxidised  in  the  usual 
manner.  An  alternative  method  is  to  act  on  the  deriva- 
tives of  arylthioglycol-o-carboxylic  acid  with  alkaline 
condensing  agents,  or  to  subject  them  to  the  action  of 
heat.  The  preparation  of  the  arylthioglycol-o-carboxylic 
acids  and  their  transformation  into  these  leuco-compounds 
may  be  carried  out  in  one  operation.  Thus,  if  thiocyano- 
benzoic  acid  or  xanthobenzoic  acid  or  their  derivatives 
are  heated  with  a  halogen-substituted  acetic  acid  in 
presence  of  alkali,  the  leuco-compounds  are  produced. 
The  dyestuffs  obtained  show  a  great  analogy  with  indigo 
and  can  be  applied  in  the  same  way.  They  vary  in  shade 
from  red  or  violet  to  blue,  and  on  sulphonation  furnish 
dyestuffs  which  dye  wool. — J.  C.  C. 

Dyestuffs  [Azo]   insoluble  in,  water;  Production  of . 

Badische  Anilin-  &  Soda-Fabrik.  Fr.  Pat.  373,475, 
Jan.  11,  1907.  Under  Int.  Conv.,  May  21,  and  July  20, 
1906. 

Azo  dyestuffs  suitable  for  making  lakes  are  obtained  by 
diazotising  4-chloro-2-nitro-,  4-chloro-3-nitro-,  2-chloro-5- 
nitro-,  3-chloro-6-nitro-,  or  3-chloro-4-nitro-aniline  and 
combining  the  diazo-compounds  with  /3-naphthol.  The 
combination  may  be  effected  in  presence  of  aluminium 
hydroxide,  heavy  spar,  etc.,  or  these  materials  may  be 
added  afterwards.  The  lakes  produced  vary  in  shade 
from  yellowish-orange  to  orange-red  and  are  said  to  be 
very  fast  to  light,  oil  or  vamLsh,  and  lime. — J.  C.  C. 

Sulphonic  acids  and  their  alkali  salts ;  Process  for  production 

of    aromatic .     W.    Miersch.     Fr.    Pat.    373,338, 

tJan.  2,  1907.  Under  Int.  Conv.,  Jan.  2,  1906. 
If  a  sulphonation  mixture  be  carefully  heated  with  an 
alkali  salt  such  as  sodium  chloride,  two  layers  are  formed, 
of  which  the  upper  contains  the  organic  acid  and  the  lower 
coasists  almost  entirely  of  sodium  bisulphate.  This 
forms  a  convenient  method  of  isolating  organic  sulphonic 
acids.  Example  :  .'58  kilos,  of  the  sulf)honation  mixture 
from  the  preparation  of  benzonesulphonic  acid,  containing 
about  10  f)er  cent,  of  water  are  added  gradually  to  12  kilos, 
of  common  salt,  and  the  whole  carefully  heated.  Hydrogen 
chloride  is  evolved,  and  separation  into  two  layers  takes 
place  at  about  130 — 140"  C.  These  may  be  drawn  off 
in  the  usual  manner  ;  the  lower  layer  consists  of  sodium 
Vjisulphate  of  90 — 95  per  cent,  strength. — J.  C.  C. 
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German  Patents. 

Sulphide  dyestuffs  ;  Process  for  preparing  violet  or  violet- 

})liie .     Farbwerke    vorm.    Meister,    Lucius,    und 

Briining.  Ger.  Pat.  178,982,  June  29,  1904. 
Phenosafranol  is  converted  into  sulphide  dyestuffs  by 
heating  to  high  temperatures  with  sulphur,  and  amines 
of  high  boiling-point  or  phenols  (or  their  acidyl  or  thio- 
derivatives)  which  are  not  by  themselves  capable  of 
forming  sulphide  dyestuffs. — T.  F.  B. 

Dyestuffs  ;  Process  for  preparing  green  acid  mordant . 

[Triphenylmethane-azo    dyestuffs].      Farbwerke    vorm. 
Meister,    Lucius,    und    Briining.     Ger.    Pat.     175,825, 
March  18,  1905. 
The  leuco-compounds  of  triphenylmethane   dyestufifs  of 
the  general  formula 

(NH2)(l)(S03H)(4)C6H3(3)CH(CoH4.NRiR2) 
(C6H4.NR3CH2C6H4SO3H), 

are  diazotised,  and  combined  with  salicylic  acid  or  creso- 
tinic  acid,  and  the  azo  compounds  oxidised  with  lead 
peroxide  or  manganese  peroxide.  The  leuco  compound 
may  be  oxidised  before  diazotisation  if  desired.  The 
dyestuffs  are  readily  soluble  in  water,  and  the  dyeings 
produced  are  fast  to  washing. — T.  F.  B. 

Dyestuffs  ;  Process  for  preparing  green  acid  mordant . 

[Triphenylmethane-azo     dyestuffs].     Farbwerke     vorm. 

Meister,    Lucius,    und    Briining.     Ger.    Pat.     175,826, 

June  22,    1905.     Addition   to   Ger.    Pat.    175,825   (see 

preceding  abstract). 
On  sulphonating  compounds  of  the  type 
(N02)(S03H)C6H3.CH(C6H4.NRiR2)(C6H4.NR3.CH2C6H5), 
internal  salt  formation  occurs  between  the  original  sul- 
phonic  acid  group  and  the  -  NR1R2  group.  The  resulting 
compounds  can  be  used  for  the  preparation  of  triphenyl- 
methane-azo dyestuffs  as  described  in  the  preceding 
abstract :  the  new  dyestuffs  give  deeper  shades  after 
chroming  on  the  fibre. — T.  F.  B. 

Sulphide  dyestuffs  ;  Process  for  preparing   red  or  violet- 
red  .       Farbwerke    vorm.    Meister,     Lucius,    und 

Briining.  Ger.  Pat.  179,021,  Jan.  16,  1906.  Addition 
to  Ger.  Pat.  171,177,  March  15,  1905. 
The  sulphide  dyestuffs  obtained  by  heating  with  alkali 
polysulphides,  hydroxylated  azines  or  oxyazines  insoluble 
in  alkali,  of  quinonoid  constitution,  are  heated  with  a 
mixture  of  alkali  polysulphide  and  copper  or  a  copper 
compound ;  the  resulting  dyestufifs  tend  to  give  bluer 
shades  in  dyeing  than  those  obtained  by  the  process 
described  in  the  original  patent  (Eng.  Pat.  4543  of  1905  ; 
this  J.,  1906,  260).— T.  F.  B. 

o-Hydroxymonoazo  dyestuffs  ;  Process  for  the  manufacture 

of .     Farbw.  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  181,124,  March  2,  1906.  Addition  to  Ger.  Pat. 
174,905  of  1905  (this  J.,  1907,  313). 
Thi  preparation  of  o-hydroxymonoazo  dyestuffs  by  the 
combination  of  diazotised  halogen-substituted  o-amino- 
phenols  with  1.8-chloronaphtholsul phonic  acids  is  effected 
in  presence  of  organic  acids  or  in  neutral  solution,  instead 
of  in  presence  of  lime,  as  described  in  the  original  patent. 

— A.  S. 

Benzanthrones  ;  Process    for    preparing .     Badische 

Anilin  und  Soda  Fabrik.  Ger.  Pat.  176,019,  Aug.  21, 
1904.     Addition  to  Ger.  Pat.  171,939,  March  26,  1904. 

BiNZANTHRONES  (see  this  J.,  1905,  494  and  541.)  can  also 
be  obtained  by  the  condensation  of  anthracene  with 
glycerol.  The  product  consists  partly  of  a  compound 
insoluble  in  water,  identical  with  the  benzanthrone  from 
anthranol  (this  J.,  1905,  541);  the  part  of  the  product 
which  is  soluble  in  water  can  be  converted  by  melting  with 
alkali  hydroxides,  into  a  violet  "  vat  "  dyestuff. — T.  F.  B. 

Indigo  ;  Process  for  purifying  synthetically  prepared . 

Badische  Anilin  und  Soda  Fabrik.  Ger.  Pat.  179,351, 
Dec.  24,  1905.  Addition  to  Ger.  Pat.  148,114,  March  12, 
1903. 

Synthetic  indigo  may  be  purified  by  heating  it  when 
damp,  to  a  temperature  of,  or  above,  150°  C,  the  time  of 


heating  depending  on  the  temperature.  The  product  is 
said  to  be  especially  suitable  for  vat-dyeing.  (See  this  J., 
1904,  248)— T.  F.  B. 

Naphthalenesulphonic    acids ;  Process    for    preparing    the 

diazo-oxides  of .     Kalle  und  Co.     Ger.  Pat.  175,593, 

Oct.  18,  1904. 
The    diazo-oxides    of    naphthalenesulphonic     acids     are 
obtained  by  the  action  of  zinc  nitrite  or  its  equivalent  on 
aqueous  solutions  or  suspensions  of   1.2-aminonaphthol- 
sul phonic  acids. — T.  F.  B. 

Dyestuffs  of  the  Malachite  Green  series  [Triphenylmethane 

dyestuffs] ;  Process    for    preparing    green    basic    — — . 

Anilinfarben-  und  Extraktfabriken  vorm.  J.  R.  Geigy 

Ger.  Pat.  178,769,  Jan.  3,  1905. 

Green  dyestuffs  of  the  triphenylmethane  class  are  obtained 

by  condensing  a  mixture  of  a  tetra-alkyldiaminodiphenyl- 

carbinol  and  m-xylene  (or  crude  xylene)  either  with  cold, 

concentrated  sulphuric  acid,  or  with  65—80%  sulphuric 

acid  at  100°  C,  and  oxidising  the  leuco-compounds  thus 

produced.— T.  F.  B. 

Sulphide  dyestuffs  ;  Process  for  preparing  yel'ow  to  green 

substantive .     D.  Maron.     Ger.  Pat.  17.),829,  Feb.  2, 

1905. 
The  anhydro-compounds  obtained  by  treating  o'-p'- 
aminonitro  -  p  -  hydroxydiphenylamine  with  fatty  or 
aromatic  acids  or  their  chlorides  or  anhydrides,  are  heated 
with  sulphur  and  benzidine  to  220°— 240°  C.  The  products 
are  dyestuffs  yielding  on  fabrics  clear  shades  varying  from 
olive-green  to  yellow. — T.  F.  B. 

Dyestuffs  of  the  gallocyanine  series  ;   Process  for  preparing 

blue    or    greenish-blue .     L.    Durand,    Huguenin, 

et  Cie.  Ger.  Pats.  175,627,  Feb.  12,  1905,  and  175,628, 
Dec.  1,  1905. 
Gallocyanine  dyestuffs  are  condensed,  in  aqueous 
solution  or  suspension,  with  the  salts  of  sulphonic  acids 
of  aromatic  amines  ;  in  this  method,  a  portion  of  the 
dyestuff  is  reduced  to  the  leuco-compound,  Avhich  will 
not  undergo  the  condensation  :  it  is  therefore  advantageous 
to  perform  the  process  in  presence  of  a  suitable  oxidising 
agent,  or  to  oxidise  the  leuco-compound  remaining  in 
the  product  of  condensation,  and  again  condense  it  with 
the  aminosulphonate. — T.  F.  B. 

Dyestuffs ;     Process   for   preparing   blue   to   greenish-blue 

[gallocyanine] .     L.    Durand,    Huguenin,    et    Cie. 

Ger.  Pat.  178,841,  Feb.  12,  1905. 

Gallocyanine  dyestuffs  are  condensed  with  salts  of 
aromatic  aminocarboxylic  acids  in  aqueous  solution  or 
suspension. — T.  F.  B. 

Dyestuff  of  the  anthracene  series  ;    Process    for   preparing 

a  green  acid .     Farbenfabr.  vorm.  F.    Bayer  und 

Co.     Ger.  Pat.   179,671,    Feb.    16.    1905.     Addition  to 
Ger.  Pat.  172,575,  Feb.  12,  1905. 

The  violet  product  obtained  by  the  action  of  excess  of 
hydrogen  sulphide  on  a  solution  of  dinitroanthrarufindi- 
sul phonic  acid  is  converted  into  a  green  dyestuff  by  the  action 
of  alkali  sulphides  or  sulphydrates  ;  the  two  operations 
may  be  combined,  by  treating  an  acid  solution  of  dinitro- 
anthrarufindisulphonic  acid  with  excess  of  the  alkali 
sulphide.— T.  F.  B. 

Dyestuff  of  the  anthracene  series  .•    Process  for  preparing 

a    green    acid .     Farbenfabr.     vorm.     F.     Bayer 

und  Co.      Ger.  Pat.  180,016,  Feb.  18,  1905.     Addition 
to  Ger.   Pat.    179,671,  (see   preceding  abstract). 

The  intermediate  product  of  the  action  of  hydrogen 
sulphide  on  dinitroanthrarufindisulphonic  acid  can  be 
converted  into  the  green  dyestuff  by  the  action  of  hydrogen 
sulphide  on  its  neutral  or  acid  solutions  :  the  process 
can  be  carried  out  in  one  operation  if  a  neutral  or  acid 
solution  of  the  anthrarufin  derivative  be  treated  with 
hydrogen  sulphide  until  the  formation  of  the  green  dyestuff 
is  complete. — T.  F.  B. 
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DjfettMff  of  the  anthraeene  series  :    Process   for   preparing 

a    violet    acid    .     Farbenfabr.     vorni.     F.     Baver 

und  Co.     Ger.  Pat.  ITC.tUl,  Feb.  IS,  1905. 

The  salts  of  dinitroanthrarutindisulphonic  acids,  or  the 
pr^en  dyestulTs  desorilvd  in  Ger.  Pat.  172,575  (this  J., 
1907.  314),  are  oonverteil  into  violet  dyestutfs  by  treatment 
with  excess  of  hvdronen  sulphide  in  neutral  or  acid  solu- 
tion.—T.  F.  B.    ' 

Dyf stuffs  of  the  anthracene  series  ;    Process  for  preparing 

green  acid .     Farbenfabr.  vorm.   F.  Baver  \ind  Co. 

Ger.  Pat.  179,608,  Feb.  IS,  1905. 

The  addition  product  obtained  by  the  action  of  hydrogen 
sulphide  on  the  dyestuflt  of  Ger.  Pat.  172,575,  (this  J., 
1907.  314),  is  decomposed  bv  means  of  water,  acids,  or 
alkalLs.— T.  F.  B. 

DyeMuff  of  the  anthracene  series  ;    Process  for  preparing 

a  green  acid .    Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Ger.   Pat.    178.840,   Feb.    25,    1905.     Addition  to  Ger. 
Pat.  172,575,  Feb.  12,  1905. 

The  green  dyestuff  of  the  original  patent  (this  J.,  1907, 
3141  can  be  obtained  by  the  action  of  thiosulphuric 
acid  or  its  salts,  with  or  without  sulphurous  acid  or  a 
sulphite,  on  dinitroanthrarufindisulphonic  acids  in  neutral 
or  acid  solution.     The  resulting  dvestuffs  contain  sulphur. 

— T.  F.  B. 

Condensation  products  of  the  naphthalene  series ;    Process 

for    preparing    coloured    .     Farbenfabr.    vorm.    F. 

Bayer  und   Co.     Ger.   Pat.    179,020,   Oct.   21,   1905. 

1.3-N'APHTH\XAMiNESULPHoyic  acid,  in  acid  solution, 
or  1. 3-naphtholsulphonic  acid,  in  alkaline  solution, 
or  a  derivative  of  one  of  these,  is  condensed  with 
formaldehyde :  the  condensation  takes  place  in  two 
stages,  1  mol.  of  formaldehyde  condensing  with  2  mols. 
of  the  naphthalene  compound,  and  the  product  reacting 
with  a  further  molecule  of  formaldehyde  to  form  a  coloured 
compound  :  the  colours  of  the  new  ])roducts  are  said 
to  be  yellow,  brown,  orange,  red,  or  violet. — T.  F.  B. 

^-CkloroaeetanQide    and    its     homologues ;      Process    for 

preparing  .     A.   von  Janson.     Ger.   Pat.    175,586, 

Apra  5,  1905. 

wChloboacetamlide  and  its  homologues  are  said  to 
be  obtained  in  good  vield  (70 — 80  per  cent,  of  theory) 
by  the  action  of  chloracetic  acid  on  aniline  and  its 
homologues  in  presence  of  a  phosphorus  chloride  or 
thionyl  chloride.— T.  F.  B. 


V.-PREPARING,      BLEACHING,       DYEING, 

PRINTING,       AND    FINISHING       TEXTILES, 

YARNS.    AND     FIBRES. 

{Continued  from   page    600.) 
Agtm  or  timd  fibre.     Bull.  Imp.  Inst.,  1907,  5,  28—31. 

FATOtrBABLE  renults  have  followed  the  cultivation  of  agave 
pUntA  wince  1893  in  German  East  Africa,  and  it  is  esti- 
mated that  noon  the  annual  produce  of  sisal  hemp  will  reach 
at  lea-ot  lO.fKKj  toa«.  of  a  value  of  £350,fXK)  to  £400,000. 
LktabtleM  the  cultivation  could  Ik;  carried  out  with  equal 
•OCCCM  in  Britiiih  Ea*<t  Africa,  the  Coast  lands  being 
ragarded  u  the  most  favourable  spots  for  the  purpose. 
An  experimental  y)lot  haii  l*een  planted  at  Nairobi.  Certain 
partA  of  LVanda  have  also  t>een  found  favourable  for 
the  cultivati'jn  of  the  niAal  hemp  plant.  The  native 
Saoaevieria  plant  ha-*  the  a<i vantage^  over  sisal  hemp,  of 
r»r<iniriri^  little  attention,  growing  well  in  the  Hha<ie,  of  not 
•'»  1*  cut  at  a  particular  time,  or  to  l>e  treated 
V  after  cutting,  f^  the  other  hand  the  agave 
pUiil  .  ■''.-  t  ''»  \\  [K-r  rent,  of  fibre  &h  against  about  3  per 
cent.  fr-;.  tr.'  !•:.•.  of  .S.  Ehrenhergii  or  .S'.  ct/lirulrica  ; 
and  «i-  li  f.'T .;,  ',f  -.,'xl  quality  fetches  £.35  U>  £40  j^r  ton 
a*  corr.f.ir"!  .'  ,';i  t_'n  to  £3*")  j»«rr  ton  for  .Saatevieria  fibre. 
It  w  fyint/d  out  that  ,S.  guineensis,  yieltLs  a  better    fibre 


than  the  two  species  mentioned  above,  f  It  is  being 
cultivated  in  W.  Africa,  but  has  not  yet  been  exploited 
in  East  Africa.— C.  A.  M. 

Dyeslufjs ;     Adsorption   of by   charcoal   and   fibres. 

A  contribution  to  the  theory  of  dyeing.  H.  Freundlich 
and  G.  Losev.  Z.  physik.  Chem.,  1907,  59,  284—312. 
The  results  of  a  large  number  of  experiments  show  that 
the  distribution  of  the  dyestuffs.  Crystal  Violet,  Crystal 
Ponceau,  New  Fuchsiii  (New  Magenta),  and  Patent  Blue, 
between  wool,  silk,  cotton,  and  blood  charcoal,  on  the  one 
hand,  and  an  aqueous  solution  on  the  other,  is  exactly 
similar  in  all  cases,  and  corresponds  essentially  to  the 
equatioii  representing  an  adsorption  procass.  The  extent 
of  the  adsorption  is  independent  of  the  nature  of  the 
adsorbent.  Thus  if  a  dyestuff,  A,  is  adsorbed  more 
strongly  than  a  dj-estuff,  B,  by  charcoal,  it  will  also  be 
more  strongly  adsorbed  by  wool,  silk,  and  cotton.  Basic 
dyestuffs  are  decomposed  quantitatively  by  the  fibres 
and  also  by  charcoal  into  base  and  acid  ;  the  acid  remains 
in  solution,  whilst  the  base  is  adsorbed,  probably  in  the 
form  of  an  amorphous  polymerisation  product.  In  the 
case  of  Crystal  Violet,  the  colour  base  adsorbed  by  the 
charcoal  has  a  brownish-violet  lustre  ;  it  is  insoluble  in 
watey,  but  dissolves  in  acids,  alcohols,  and  pyridine,  with 
a  bluish-violet  colour,  and  thus  has  similar  properties 
to  the  polymerised  imino-base  obtained  by  Baeyer  by 
treating  Pararosaniline  with  cold  sodium  hydroxide 
solution  (see  this  J.,  1904,  485).  By  treating  Crystal 
Violet  with  sodium  hydroxide  solution  under  conditions 
similar  to  those  prescribed  by  Baeyer,  a  powder  is  obtained 
closely  resembling  the  colour  base  adsorbed  by  charcoal 
from  solutions  of  that  dyestuff.  In  the  case  of  the  acid 
dyestuffs,  Patent  Blue  and  Orange  IV,  no  decomposition 
was  caused  by  charcoal.  The  authors  conclude,  fi'om  the 
results  of  their  investigation  and  the  results  obtained  by 
other  workers,  that  adsorption  plays  the  chief  part  in  all 
dyeing  operations,  whether  with  substantive  or  adjective, 
acid  or  basic  dyestuffs.  Different  chemical  actions  may, 
however,  also  come  into  play.  In  dyeing  with  basic 
dyestuffs  in  the  form  of  salts,  these  are  decomposed,  and 
the  colour  base  is  adsorbed  by  the  fibre,  probably  in  a 
colloidal  form,  insoluble  in  water.  In  the  case  of  adjective 
dyestuffs,  the  dyeing  consists  in  the  formation  on  the 
fibre  of  an  insoluble  or  colloidal,  non-diffusible  compound 
of  the  dyestuff  with  substances  (mordants)  which  have 
previously  been  adsorbed.  In  many  cases,  also,  the  dj'eing 
may  be  due  to  the  formation  of  an  insoluble  or  colloidal 
compound  of  the  dyestuff  with  the  fibre-substance. — A.  S. 

English  Patents. 

Cotton  fibres  or  cotton  fabrics  ;  Method  for  the  impregna- 
tion of .     G.  B.  Ellis,  London.     From  E.  Merck, 

Darmstadt,  Germany.     Eng.  Pat.  15,629,  July  10,  11.06. 

See  Fr.  Pat.  367,725  of  1906  ;  this  J.,  1906,  1144.— T.  F.  B. 

Discharge  effects  in  the  printing  of  textiles ;  Process  for 
producing .  Calico  Printers  Assoc,  Ltd.,  Man- 
chester and  H.  Dydvnski,  Whaley  Bridge.  Eng.  Pat. 
11,154,  May  12,  1906. 

DiscHAKGE  effects  on  textiles  are  produced  by  printing 
on  the  fabric  a  mixture  of  sodium  bromide  and  bromate, 
and  then  immersing  it  in  dilute  sulphuric  acid  (12  per 
cent.)  at  180 — 200°  F.  for  from  seven  to  twenty  seconds. 
The  bromide  is  recovered  from  the  bath  by  boiling  with  a 
bichromate  and  distilling. — J.  C.  C. 

Ekbatpm.      This  J.  1907,  606,  col.  1, 1.  23  for  "  Gontor  " 
read  "  Bontor." 

United  States  Patents. 

Cellulose  ester  [acetate].  H.  S.  Mork,  Assignor  to  Chemical 
Products  Co.  U.S.  Pat.  854,374,  May  21,  1907.  XIX., 
page  713. 

Fixing  or  setting  the  colours  of  dyed  fabrics  and  fibres ; 

Process   of   .     L.    B.    Fortner,     Philadelphia,    Pa. 

U.S.   Pat.  852,943,  May  7,   1907. 

The  dyed  material  is  subjected  while  in'a  wet  condition, 
to  the  action  of  a  solution  of  formaldehyde  "  in  combina- 
tion with  potash  soap." — A.  B.  S. 
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French  Patents. 

Lubricating  mixture  for  use  in  textile  manufacture.  G. 
Montoya.  First  Addition,  dated  Dec.  7,  1906,  to  Fr. 
Pat.  295,643  of  Dec.  26,   1899. 

Besides  the  fatty  bodies  mentioned  in  the  chief  patent, 
their  decomposition  products  such  as,  oleine,  stearine, 
glycerin,  etc.  may  be  employed.  To  obtain  a  more 
complete  emulsion,  5%  of  soap  should  be  added  and 
20%  of  water  in  which  one  kilo,  of  "  Panama  wood  " 
has  been  macerated. — A.  B.  S. 

Cellulose  products  ;   Manufacture  of  hrilliant  .     C.  F. 

MiUler.     Fr.  Pat.  373,429,  Jan.  9,  1907.  XIX.,  page  713. 

Scouring  of  raw  wool  by  means  of  defatted  "  s^dnf"  ;  Process 
for .     J.  Dantzer.     First  Addition,  dated  Dec.  29, 

1906,  to  Fr.   Pat.   372,757,  of  Dec.  20,    1906  (this  J. 

1907,  525). 

An  apparatus  for  carrying  out  the  process  described  in 
the  main  patent,  is  described.  It  is  similar  in 
construction  to  the  McNaught  apparatus.  At  the 
bottom  of  the  vat  is  placed  a  perforated  pipe  through 
which  compressed  air  is  blown  in  order  to  emulsify  the 
greasy  liquor.  The  soluble  suint  collects  as  a  liquid  at 
the  bottom  of  the  vat,  whilst  the  insoluble  suint  forms  an 
emulsion  which  floats  on  the  surface  and  is  removed  by 
skimming.  The  soluble  suint  is  used  again  for  scouring 
a  fresh  lot  of  wool. — A.  B.  S. 

Skins,  wool,  dkc.  ;   Degreasing  of ,  and  recovery  of  the 

solvent.     Chem.    Fabr.    Griesheim-Elektron.     Fr.    Pat. 
373,681,  Jan.  17,  1907.     XIV.,  page  704. 

Mordanting  of  fibrous  materials  by  means  of  waste  waters 

freed  from  tannin  ;  Process  for  the .     F.  Blumenthal 

and  J.  Wolff,  jun.     Fr.  Pat.  373,706,  Jan.  18,  1907. 

The  residual  waters  from  the  manufacture  of  gallic  acid, 
&c.  contain,  besides  a  small  amount  of  tannin,  a  number 
of  other  substances  not  yet  strictly  defined.  These  waters 
have  the  property  of  fixing  chromium  oxide  on  the  fibre 
in  a  condition  suitable  for  dyeing  with  mordant  dyestuffs. 
These  waters  can  replace  tartar,  lignorosin,  etc.  as  assist- 
ants in  chrome  mordanting ;  an  addition  of  sulphuric 
acid  is  recommended.  For  example,  -with  1-5%  of 
potassium  bichromate,  1*5%  of  sulphuric  acid,  and  3% 
of  "  residual  water  "  of  30°  B.,  the  same  result  is  obtained 
as  with  1-5%  of  bichromate,  1-5%  of  sulphuric  acid, 
and  3%  of  lactic  acid. — A.  B.  S. 

Paper  or  textile  fabrics  ;   Process  for  dyeing  bands  of 

in  shaded   or  "  mottled  "  designs  by  means  of  running 

water  traversed  by  the  band  and  serving  to   carry  the 

colours.     Farb.    vorm.   Meister,    Luciiis,   und   Briining. 

Fr.  Pat.  373,677,  Mar.  24,  1906. 

The  band  of  paper  or  other  material  is  passed  through  a 

vessel  containing  running  water.     Solutions  of  the  desired 

colours  are  introduced  into  the  water  by  drops  or  by  fine 

jets,  and  are  absorbed  by  the  moving  band  of  material 

before  they  can  distribute  themselves  equally  through  the 

water.     The  effect  of  the  movement  of  the  band  and  the 

water  is  to  give  shaded  or  mottled   effects.     The  direct 

dyeing  colours  may  be  fixed  when  necessary  by  means  of 

steaming  or  drying,  and  the  mordant  dyestuffs  by  means 

of  the  respective  mordants. — A.  B.  S. 

Dyeing  of  hanks  in  a  continuous  band  ;    Apparatus  for 

the .     Destroe,  Wiescher,  &  Co.     Fr.  Pat.  373,450, 

Jan.  10,  1907. 

The  machine  consists  of  a  vat  in  which  are  placed  two 
perforated  longitudinal  partitions  leaving  between  them 
and  the  walls  of  the  vat  a  space  for  the  steam  pipes  and 
for  the  introduction  of  dye  liquor.  The  space  between  the 
two  partitions  is  divided  transversely  into  a  number  of 
compartments  by  means  of  perforated  partitions,  the 
bottom  of  each  compartment  being  formed  by  a  semi- 
circular unperforated  plate.  Each  compartment  is 
divided  into  two  by  a  vertical  transverse  partition  which 
descends  from  the  top  of  the  vat  and  ends  a  little  above 
the  curved  bottom.  This  j)artition  can  be  fitted  with  a 
roller  at  the  bottom  to  facilitate  the  movement  of  the 


material.  Guiding  and  squeezing  rollers  are  fixed  above 
the  vat.  The  band  of  hanks  is  passed  through  the  machine 
in  such  a  manner  that  it  accumulates  for  a  little  in  one  side 
of  each  compartment  before  being  carried  on  by  the  rollers 
to  the  next.  By  immersing  all  the  rollers  in  the  bath, 
the  machine  may  be  employed  for  indigo  dyeing. — A.|B.  S. 

German  Patent. 

Colour   effects  ;    Process  for   obtaining   peculiar  on 

materials    of   different    kinds.     Farbw.    vorm.    Meister, 
Lucius,  und  Briining.     Ger.  Pat.  180,680,  Dec.  2,  1904. 

Peculiar  colour  effects  are  produced  b}*  using  azo  dye- 
stuffs  which  have  a  metallic  lustre  in  the  ordinary  method, 
of  fixing  bronzes  and  colour  lakes. — A.  S. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

(Continued  from  page  606.) 

United  States  Patent. 

Leather ,;   Process  for  dyeing  granulated in  differtnt 

colours   or   shades.     G.    Feldmann,    Berlin.     U.S.    Pat. 
854,032,  May  21,   1907. 

See  Eng.  Pat.  6048  of  1907  ;   this  J.,  1907,  540.— T.  F.  B. 

!    VIL— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

(Continued  from  page  609.) 

Alkali,   tfrc,   works  ;    Forty-third  annual   report  on  

by  the  Chief  Inspector.  Proceedings  during  the  year 
1906,  &c.  February  27,  1907.  Price  9d. 
The  present  report  is  the  last  to  be  presented  under  the 
old  Acts  of  1881  and  1892  and  the  Provisional  Order 
Confirmation  (Salt  Worlcs)  Act,  1884,  now  repealed.  The 
Alkali.  &c.,  Works  Regulation  Act,  1906,  came  into 
operation  on  Jan.  1,  of  the  present  year.  It  brings  within 
its  provisions  several  works  which  were  not  in  the  former 
Acts,  and  differs  in  various  particulars  from  them.  The 
following  are  the  works  newly  included  : 

*(1)  and  (2)  Sulphuric  Acid  Works. — The  former 
exemptions  are  removed,  and  the  definition  now  clearly 
applies  to  works  for  the  concentration  and  distillation  of 
sulphuric  acid. 

(3)  Chemical  Manure  Works. — The  definition  is 
extended  to  works  in  which  any  mineral  phosphate  is 
subjected  to  treatment  involving  chemical  change  tlu-ough 
the  application  or  use  of  any  acid. 

(4)  Gas  Liquor  Works. — The  definition  now  clearly 
applies  to  works  in  which  ammoniacal  liquor  is  desul- 
phurised by  the  application  of  heat  in  any  process  con- 
nected with  the  purification  of  gas. 

(5)  Nitric  Acid  Works. — The  definition  now  clearly 
applies  to  works  in  which  nitric  acid  is  recovered  from 
oxides  of  nitrogen. 

(7)  Chlorine  ^Works. — The  definition  is  extended  to 
works  in  which  chlorine  is  used  in  any  manufacturing 
process. 

(8)  Muriatic  Acid  Works  will  now  include  any  works 
(not  being  alkali  works)  where  muriatic  acid  gas  is  evolved, 
either  during  the  preparation  of  liquid  muriatic  acid  or 
for  use  in  any  manufacturing  process.  "  Fibre  Separation 
Works,"  and  "  Tinplate  Flux  Works."  and  t"  Salt 
Works  "  in  which  muriatic  gas  is  evolved,  will  in  future 
be  included  under  this  head. 

(9)  Sulphide  Works.— The  definition  now  includes  all 
works  in  which  sulphuretted  hydrogen  is  evolved  in  the 
decomposition  of  sulphides,  or 'is  used  in  the  production 
of  such  sulphides.     It  will  thus  include  the  works  pre- 

•  The  numbers  refer  to  those  in  the  First  Schedule  to  the  .-Vet. 

t  The  definition  of  '  salt  works"  excludes  those  in  which  salt  U 
obtained  without  evolution  of  muriatic  acid  in  the  process  for.it* 
extraction  from  brine. 
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viously  registered  as  "  Barium."  '"  Strontium."  and 
"  Antimony  Sulphide  Works,"  but  it  is  not  restricted  to 
these  works. 

^10)  Alkali  Wa-^e  H'orilv*.— The  definition  is  extended. 
It  will  now  include  all  works  in  which  alkali  waste  or  the 
drainage  therefrom  is  subjected  to  any  cliemical  process 
for  the"  recovery  of  sulphur,  or  the  utilisation  of  any  con- 
stituent of  such  waste  or  drainage. 

(12)  Ltad  D<:}KK<it  Worls. — Works  in  which  the  sulphate 
of  lead  dejKsit  from  sulphuric  acid  chambers  is  dried  are 
now  added. 

(16).  (17).  (18),  (19)  Siilphocyanide,  Picric  Acid. 
Paraffin  Oil,  and  Bisulphite  Works  are  all  newly  scheduled. 

(20)  Tar  Works  will  include  works  where  coal  tar  is 
distilled  or  is  heated  in  any  manufacturing  process. 

(21)  Zinc  Works.— The  operation  of  the  Act  is  extended 
to  works  for  the  extraction  of  zinc,  not  only  from  the  ore  as 
formerly,  but  also  from  any  residue  containing  that  metal. 
It  is.  however,  limited  a^  regards  both  kinds  of  work 
to  cases  where  the  metal  is  extracted  by  the  application 
of  heat. 

Smdting  Works  are  brought  under  the  Act  both  as 
regards  regL<tration  and  inspection,  several  rules  respecting 
Trhich  are  modified. 

The  expression  "  best  practicable  means,"  in  reference 
to  prevention  or  escape  of  noxious  or  acid  gases,  receives 
in  the  new  Act  enlarged  applications,  and  is  made  applic- 
able to  all  Alkali  and  Alkali  Waste  works.  In  sulphuric 
acid  works  carried  on  by  the  lead  chamber  process,  it  is 
now  required  that  the  total  acidity  of  the  evolved  gases 
should  not  exceed  the  equivalent  of  4  grains  of  sulphuric 
anhydride  per  cb.  ft.  of  residual  gases  before  admixture 
of  the  same  with  smoke.  &c.  But  in  works  for  the  con- 
centration or  distillation  of  sulphuric  acid,  the  acidity 
of  the  gases  discharged,  including  acid  gases  arising  from 
the  combustion  of  fuel,  may  not  exceed  1^  grain  of 
snlphnric  anhydride  in  the  cb.  ft.,  an  exception  being 
however  made  in  the  case  of  the  overheat  pan  process 
for  a  period  of  three  years  after  the  commencement  of  the 
Act,  during  which  a  limit  of  2  grains  in  the  cb.  ft.  of  gases 
calculated  as  sulphuric  anhydride  is  permitted. 

The  expression  "noxious  or  offensive  gas"  under  the  new 
Act,  includes  the  following  gases  and  fumes  : — muriatic, 
salphuric  and  sulphurous  acids,  except  the  latter  arising 
from  the  combustion  of  coal ;  nitric  acid  and  acid-forming 
nitrogen  oxides,  sulphuretted  hydrogen,  chlorine  and  its 
acid  comfHJunds,  chloride  of  sulphur,  fluorine  and  cyanogen 
compounds,  bisulphide  of  carbon,  and  fumes  from  cement 
or  tar  works,  or  such  as  contain  copper,  lead,  antimony, 
arsenic,  and  zinc  or  their  compounds. 

In  the  year  dealt  with  by  the  present  report,  72  alkali 
■work.'!  were  registered  as  against  73  in  the  two  preceding 
years,  apart  from  which  1006  works  were  scheduled 
nnder  the  Act*  against  99.5  in  1905,  and  967  in  1904. 
The  chief  increase  in  scheduled  works  during  1906  has 
been  in  proces.ses  for  the  manufacture  of  sulphate  or 
muriate  (chloride)  of  ammonia. 

There  have  been  three  prosecutions  during  the  year, 
with  recovery  of  jienalties  ;  one  in  the  sulphuric  acid 
manufarture,  for  exce««  acidity  of  escaping  gases  ;  and 
two  in  the  manufariture  of  sulphate  of  ammonia,  for 
escape  of  noxioas  and  offensive  gases. 

Demand  for  the  proflucts  of  alkali  and  wet  copper 
worka  ba«  been  active  during  the  past  year,  and  some 
worlu.  or  part«  of  works,  that  had  lain  idle,  have  been 
reinittated.  4^)2,86.3  tons  of  burnt  cupreous  ore  from  the 
rolphnric  arid  manufar-ture  were  treated  in  the  furnaces 
of  the  wet  ropjjer  prfx-es.M,  the  prwluce  being  14, .502  tons 
of  copper,  IHIjf)  oz.  of  gold,  and  322,291  oz.  of  silver.  The 
•rerage  escape  of  muriatic  acid  from  the  chimneys  of  alkali 
vorln    remains   t-ubntantially   unchanged. 

'  Dolly  '  cream  dye.  known  as  "  Metanil  Yellow,"  the 
•odiam  <(alt  of  meta-anirnolx-nw-nehulphonic  acid  azo- 
diphen  via  mine,  ha*  U-en  tested  am  a  (-flertive  indicator, 
Mpccially  a*  between  hyrlrochloric  acid  vaj)Oiir  and 
cUorine.  Slir*  of  filter  jtajier  xtained  with  the  dye  are 
turned  to  a  helifjtro|«  colour  by  hydrfxhloric  a^id,  (to 
which  it  »»  very  «eaxitive)  but  are  only  slightly  bleached 
by  chlorme.  Sulphuric  aci/1  give«  on  change  of  colour, 
tmlcM  Mufficiently  concentrated  to  char  the  paper. 

In  Chlorine  worka,  no  new  developments  have  taken 


place.  Alkali  Waste  works  have  been  kept  in  full  opera- 
tion during  the  year.  In  sulphuric  acid  works,  the  use 
of  brimstone  is  yearly  decreasing,  but  sulphuretted 
hydrogen  from  waste  gases  of  the  sulphate  of  ammonia 
manufacture  has  become  more  and  more  important  as  a 
source  of  sulphur  for  the  lead  chamber  process,  a  process 
which  still  holds  its  ground,  although  the  few  works 
in  which  the  catalytic  system  is  employed  are  of 
considerable  importance.  PjTites  of  low  arsenic  content 
has  of  late  become  scarce,  and  in  some  works  the 
ordinary  processes  of  de-arsenication  have  been  inadequate 
to  deal  with  certain  ores  now  imported.  But  recently, 
patented  processes  have  been  applied  in  the  Widnes 
district  whereby  the  arsenic  is  recovered  as  pure  arsenious 
oxide,  and  not  as  a  mud  associated  with  sulphur  and 
metallic  sulphides.  Several  works  in  which  this  process 
wUl  be  used,  will  be  started  during  the  year.  Catalytic  or 
Contact  processes  for  sulphiiric  acid  manufacture  "  will 
be  subject  to  no  statutory  limitations  of  escape  of  acid 
gases  either  from  the  exit  of  the  process  or  from  the  final 
discharge  into  the  atmosphere  "  ;  but  they  will  be  subject 
to  the  obligation  of  the  "  best  practicable  means  "  for 
reducing  escape  of  noxious  gases,  being  used. 

The  amounts  of  manure  materials,  in   tons,    imported 
in  1904,  '5  and  '6,  are  : 


Guano    

Sliueral  phosphates 
Nitrate  of  soda   . . . 


24,906  29,223 

442,970         421,028 
108,486         104,436 


24,276 
419,221 
120,526 


The  exports  of  sulphate  of  ammonia  were  in  1906, 
201,500  tons,  as  compared  vnth  a  home  consumption  of 
82,000  tons  against  189,350  tons  and  68,000  tons  respec- 
tively, for  the  preceding  year. 

Any  work  in  which  mineral  phosphate  is  subjected 
to  treatment  involving  chemical  change  through  the 
application  or  use  of  any  acid,  comes  within  the  definition 
of  a  "  chemical  manure  work"  in  the  new  Act.  Under 
the  previous  Acts,  processes  in  which  superphosphate 
was  made  in  the  usual  way,  not  for  sale  as  manure,  but 
forming  the  first  step  of  the  operations  for  obtaining 
phosphoric  acid,  were  exempt  from  registration. 

Coke  ovens,  with  recovery  plant  attached,  have  been 
erected  in  North  Derbyshire,  South  Yorkshire,  and  North 
Staffordshire.  The  Claus  process  of  sulphur  recovery 
has  extended  in  its  application  to  coke-oven  recovery 
plants,  the  continuous  operations  of  which  favour  steadi- 
ness of  reaction  in  the  kiln.  A  successful  attempt  has  been 
made  to  reduce  the  amount  of  volatile  cyanides  in 
coke-oven  amnroniacal  liquors,  by  addition  of  calcium 
polysulphide  solution  to  the  liquors  entering  the  heater 
preceding  the  still ;  the  percentage  of  hydrocyanic  acid 
in  the  saturator  gases  entering  the  Claus  kiln  has  been 
thus  reduced  below  one  per  cent.  A  preliminary  circular 
was  issued  in  November  directing  attention  to  the  necessity 
of  steps  being  taken  to  diminish  the  amount  of  the  volatile 
cyanides  in  ammoniacal  liquors  before  distillation,  and 
with  the  advent  of  the  Act  of  1906,  a  fresh  circular  on 
the  same  subject  has  been  prepared. 

As  regards  the  "  Conditions  affecting  Formation  of 
Ferrocyanides  (Blue  Salt)  in  Sulphate  of  Ammonia 
Saturator s  "  the  work  previously  done  as  described  in  the 
preceding  report  (this  J.,  1906,  883)  has  been  confirmed. 
Local  alkalinity,  occurring  at  some  part  of  the  saturator, 
and  especially  near  the  pipe  distributing  the  vapours 
containing  volatile  ammonium  salts  (including  ammonium 
cyanide)  is  the  "  determining  cause  "  of  the  precipitation 
of  the  insoluble  ammonium  ferrous  ferrocyanide  among  the 
separating  crystals  of  ammonium  sulphate,  since  hydrated 
sulphide  or  oxide  of  iron  first  separates  from  the  liquor 
in  the  saturator  if  this  be  neutral  or  alkaline.  Low 
temperature  favours  solubility  of  hydrocyanic  acid,  and 
when  this  is  fixed  as  ferrocyanide,  then,  with  access  of 
ferrous  salts  in  acid  solution,  the  ammonium  ferrous 
ferrocyanide  forms,  which  on  exposure  to  air  becomes 
oxidised  to  ferric  ferrocyanide,  or  Prussian  blue.  The  acid 
saturator  liquid  may  at  any  time  be  tested  by  hydrogen 
peroxide,  which  would  immediately  give  a  blue  colour 
in    presence   of  the   ferrous  ferrocyanide. 
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Amount  of  sulphate  of  ammonia  produced  in  the  United 
Kingdom — 


1906. 


Gas  works 157,160 

Iron  works    21,284 

Shale  works    48,534 

Coke  oven  works 43,677 

Producer  gas  and  carbonising 

works  (bone  and  coal)  ...  |       18,736 


289,391 


1905. 


1904. 


155,957 
20,376 
46,344 
30,732 

15,705 


269,114 


150,208 
19,568 
42,486 
20,848 

12,880 


245,990 


The  production  from  shale  distillation  is  confined  to 
Scotland,  which  also  has  taken  the  greater  share  in  the 
increase  under  the  "  Producer  gas  "  head. 

The  "  Constitution  of  Ammoniacal  hquors "  is  dealt 
with  extensively  in  the  report,  especially  in  coimection 
with  their  cyanogen  contents.  Liquors  derived  from  coke- 
oven  processes  differ  materially  in  cyanogen  contents  from 
those  of  gas-works  residual  plant.  It  is  stated  that  "  in 
normal  conditions  cyanogen,  combined  as  ammonium 
thiocyanate,  is  the  product  of  secondary  reactions  proceed- 
ingin  the  liquors  themselves: — "  with  access  of  air  oxidation 
of  ammonium  sulphide  results  in  the  formation  of  some 
ammonium  polysulphide,"  which  immediately  parts  with 
its  sulphur  to  the  ammonium  cyanide,  which  latter,  as 
shown  by  the  examination  of  virgin  liquors,  is  one  of  the 
simple  products  of  condensation."  Owing  to  compara- 
tively restricted  storage  room  in  coke-oven  works,  the 
hquors  have  less  time  for  exposure  to  air,  and  thus  for 
undergoing  these  secondary  reactions.  Hence,  "  though 
in  such  Uquors  the  proportion  of  total  cyanogen  to  ammonia 
may  be  less  than  in  liquors  from  gas  works  sources,  the 
mode  of  its  combination  is  markedly  different,  cyanogen 
volatile  as  hydrocyanic  acid  far  exceeding,  as  a  rule,  that 
fixed  as  thiocyanate  or  ferrocyanide,  while  the  reverse 
obtains  in  samples  of  liquors  examined  from  gas  works 
sources."  The  liquors  proceeding  from  condensation  of 
steam  and  fuel  gases  from  sulphate  of  ammonia  saturators 
after  extraction  of  the  ammonia  (known  as  "  devil  liquors  ") 
when  drawn  from  the  cold  end  of  the  condensing  apparatus, 
contain  hj'drocyanic  acid  in  very  marked  amount,  even 
sometimes  up  to  one  per  cent.  ;  hence  great  precautions 
are  necessary  in  those  who  have  the  handhng  of  such 
poisonous  liquors,  and  it  is  stated  that  these  should  be  taken 
off  at  the  hottest  possible  point  in  the  condensing  system, 
where  such  liquors  mix  with  the  effluent  from  the 
ammoniacal  stills  leaving  the  works.  A  summary  is  given 
in  tabular  form  of  analyses  of  various  liquors  derived  from 
coke-oven  works  in  different  districts,  including  analyses 
of  "  devil  hquors,"  in  which  the  effect  of  the  temperature 
comes  out  strongly.  When  fuel  gases,  owing  to  defective 
flues,  find  access  to  the  interior  of  the  ovens,  marked  effects 
are  produced  on  the  constitution  of  the  liquors  ;  loss  of 
ammonia  results,  there  is  an  undue  proportion  of  oxidised 
secondary  products,  phenoloid  bodies  become  prominent, 
and  the  proportion  of  sulphur  as  thiosulphate  increases. 
It  is  pointed  out  that,  consequently,  periodical  analyses 
are  a  valuable  guide  to  the  conduct  of  the  working. 

S.  E.  Linder  contributes  a  Memorandum,  in  which  his 
previous  work  on  the  methods  of  analysis  of  ammoniacal 
liquors  receives  extension,  especially  in  respect  of  the 
cyanogen  contents.  The  method  described  in  the  preced- 
ing report  for  the  estimation  of  thiocyanate  has  under- 
gone complete  revision,  the  method  now  adopted  is 
based  upon  the  formation  of  copper  oxide  and 
alkali  thiocyanate  when  cuprous  thiocyanate  is  digested 
with  excess  of  alkali ;  on  filtration,  the  thiocyanate  is 
obtained  in  a  condition  suitable,  after  addition  of  nitric 
acid  and  iron  alum,  for  exact  titration  with  N/IO  silver 
nitrate.  When  the  proportion  of  thiocyanate  is  small, 
sodium  carbonate  may  be  used  to  decompose  the  cuprous 
salt,  but  otherwise  caustic  alkali  must  be  used.  Ferro- 
cyanide may  be  absent,  or  present,  in  the  liquors.  In 
the  former  case  (known  qualitatively  by  testing  the 
acidified  boiled  liquor  with  ferric  chloride),  to  50  c.c.  of 
the  boiled  liquor,  sodium  bisulphite,  followed  by  copper 
sulphate  in  distinct  excess,  is  added.  The  liquid  is  then 
boiled  for  1  or  2  minutes,  filtered,  and  the  dark  brown 


precipitate  is  washed  thrice  with  boiling  water.  The 
precipitate  is  washed  back  into  the  flask,  and  25  c.c.  of  a 
3  per  cent,  solution  of  sodium  carbonate  are  added,  and 
after  2  minutes'  boiling,  the  solution  is  filtered  tlu-ough 
the  same  paper,  (which  is  thrice  washed  with  boiling 
water),  then  cooled,  acidified  with  5  c.c.  of  nitric  acid,  and 
titrated  with  silver  nitrate,  1  c.c.  of  saturated  solution  of 
iron  alum  being  added  as  indicator. 

1  c.c.  N/\0  AgNO3  =  -0076  gram.  NH4CyS  =  -0027  gram. 
HCy.  In  the  second  case,  with  ferrocyanide  present  in 
the  hquor,  this  is  removed  by  addition  of  excess  of  iron 
alum  to  the  hot  solution,  and  after  standing  2  minutes 
to  allow  the  Prussian  blue  and  hydrated  oxide  to  settle, 
it  is  filtered,  and  treated  as  in  the  preceding  case.  Experi- 
ments made  on  liquors  in  the  absence,  and  in  the  presence, 
respectively,  of  organic  matter,  showed  the  test  to  be 
reliable.  Analytical  comparison  was  then  instituted 
between  the  described  silver  nitrate  process,  and  the 
older  method  of  oxidation  of  cuprous  salt  by  nitric  acid, 
the  result  of  which  was  to  show  that  the  new  was  both 
more  accurate  and  speedier  than  the  old  method.  Two 
colorimetric  methods  for  the  estimation  of  thiocyanate 
are  described ;  that  by  Pfeiffer,  and  that  developed 
dxiring  the  present  year  (1906)  by  J.  W.  Young,  for 
direct  appUcation  to  the  boiled  hquor,  after  dilution  to 
100  times  its  original  volume,  when  the  colour  struck 
by  addition  of  nitric  acid  and  iron  alum  is  matched  in 
Nessler  test  glasses  against  a  weak  standard  solution  of 
ammonium  thiocyanate.  This  method,  tested  against 
the  silver  nitrate  method,  has  given  excellent  results. 
S.  E.  Linder  further  summarises  the  work  done  in  con- 
tinuation of  the  researches  described  in  the  preceding 
report  (this  J.,  1906,  882)  on  the  composition  of  saturator 
gases.  Although  polysulphide  and  cyanide  are  known 
to  be  mutually  exclusive  in  ammoniacal  liquors 
[(NH4)2S.S-fNH4Cy  =  (NH4)2S+NH4CyS],  yet  ammo- 
nium sulphide  and  cyanide  often  coexist.  On  distilling 
together  such  a  mixture,  with  exclusion  of  air,  and 
collecting  the  evolved  hydrocyanic  acid  in  caustic  soda, 
removing  the  sulphide  by  lead  carbonate,  and  titrating 
with  silver  nitrate,  it  was  shown  that  no  appreciable  forma- 
tion of  thiocyanate  takes  place,  and  that  all  the  cyanide 
taken  is  recovered  in  the  receiver.  Further  and  varied 
experiments  showed  that  when  ammoniacal  liquors  are 
distilled,  the  saturator  gases  would  be  found  to  contain 
CO2,  H2S,  and  HCy  in  the  proportions  in  which  they 
exist  in  the  liquor,  the  whole  of  the  cyanide  being 
volatihsed  from  the  still.  In  the  analysis  of  saturator 
gases,  it  may  occur  that  small  amounts  of  cyanide  need 
to  be  determined  in  gas  samples,  too  small  for  the  use  of  the 
silver  nitrate  method.  In  this  case,  a  modified  poly- 
sulphide method  is  used.  The  following  procedure  is 
recommended  : — "  To  100  c.c.  of  solution  add  ammonium 
polysulphide  in  sufficient  excess  to  colour  it  strongly 
yellow  ;  raise  to  the  boil,  and  nearly  neutralise  with  dilute 
sulphuric  acid — approach  to  the  end  point  is  indicated 
by  the  sulphur  separating  white.  Boil  for  15  minutes 
to  expel  sulphuretted  hydrogen,  cool  to  90°  or  95°  C, 
add  5  c.c.  of  saturated  iron  alum,  and  filter,  after  allowing 
the  solution  to  stand  a  few  minutes  to  complete  the 
oxidation.  Cool  the  filtrate,  acidify  with  5  c.c.  of  nitric 
acid,  shake  to  dissolve  hydrated  oxide  and  filter  from 
residual  sulphiu:.  To  the  filtrate  add  1  c.c.  of  iron  alum 
and  titrate  with  iV^/ 10  silver  nitrate.  1  c.c.  = -0027  gram 
HCyS,  as  HCy."  It  is  preferred  to  add  the  silver  salt 
in  slight  excess,  and  bring  back  with  N/IO  NH4CyS. 

From  special  experiments  S.  E.  Linder  determined  that 
iron  alum  oxidises  thiosulphate  to  tetrathionate  (which 
has  no  injurious  effect  on  silver  titration),  in  a  solution 
heated  to  80°— 90°  C.  Iron  alum  is  without  actioii  on 
ferric  thiocyanate,  even  in  boiling  solution.  Direct 
titration  of  thiocyanate  in  presence  of  thiosulphate  leads 
to  high  results  ;  hence  it  is  necessary  to  remove  the  latter 
by  iron  alum  before  titration.  Examples  are  given  of 
the  determination  of  hydrocyanic  acid  in  crude  coal  gas, 
and  of  ammonium  thiocyanate  in  hquor  from  cyanide 
scrubbers,  in  which  very  similar  results  were  obtained 
(a)  by  precipitation  as  cuprous  thiocyanate,  and  (6)  by 
oxidation  with  iron  alum.  For  CO2,  HgS  and  HCy  gases 
which  are  associated  with  a  large  proportion  of  wat«r 
as  they  issue  from  the  saturator  on  cooling,  form  a  hquor 
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holding  these  gases  in  solution  "  in  amounts  determined 
hy  the  j^artial  pressure  of  the  constituent  gases,  and  their 
resj^evtive  soUibihty  factors  at  the  temj>erature  of  the 
hquor  with  which  they  are  in  contact,  that  for  hydro- 
cyanic acid  being  by  far  the  greatest."  Thus,  it  is  only 
at  the  Siiturator  exit,  before  the  gases  could  cool,  that  the 
full  hyilrcK-vanic  acid  content  is  found.  If  such  "  devil 
liquors  "  are  returned  to  the  still,  directly,  or  with 
crude  ammoniacal  liquor.  "  the  dissolved  gases  will  be 
re- volatilised  in  the  still  and  j^iiss  forward  to  the  condensing 
system  together  with  gases  derived  from  the  annnoniacal 
hquor  itself.  The  actual  composition  of  the  gaseous 
mixture  leaving  the  s^xturator  is  in  such  case  determined 
by  the  COo.  Ho^.  iind  HC>-  in  liquor  contributed  from 
two  distincf  sources  of  supply  : — the  first,  that  of  ammo- 
niacal liquor,  fed  into  the  system  from  without,  from 
coke  oven  or  gas  retort  scrubbers ;  the  second,  the  body 
of  Uquor  condensed  in  the  system  itself,  and  holding  in 
solution  gases  which  circulate,  as  it  were,  between  con- 
denser and  still.  Redistillation  of  this  (devil)  liquor 
profoundly  affects  the  condition  of  the  hot  gases  entering 
the  condensing  system,  but  has  httle  or  no  effect  upon 
that  of  the  cold  gases  leaving  it."  Analytical  results 
from  devil  Uquors  returned  to  crude  liquor  well,  and 
re- pumped  to  the  still  respectively,  are  given  in  illustration. 
Details  of  processes  of  analysis  and  of  calculation,  and 
description  of  apparatus  employed,  are  given  in  the 
Appendix. 

The  carbonisation  temperatures  in  coke-ovens  and  gas 
retorts  are  shown  graphically,  and  discussed.  W.  R. 
Herring  is  quoted  as  giving  2000°  F.  or  higher  "  as  the 
temperature  of  carbonisation  in  a  well-worked  gas  retort," 
and  Prof.  Vivian  B.  Lewes  is  credited  with  the  statement 
that  \~U*f  F.  is  the  upper  limit  for  the  economical  pro- 
daction  of  ammonia.  According  to  the  same  authority, 
of  100  parts  of  nitrogen  in  the  coal  retorted  under  ordinary 
gas  works  conditions,  there  are  produced  as  ammonia,  15, 
•s  cyanogen  2,  as  nitrogen  in  gas  and  tar  35,  and  as 
nitrogen  in  coke,  48  parts.  It  is  thence  estimated  that  the 
amount  of  cyanide  in  the  crude  gas  as  made  is  about 
equivalent  to  6  lb.  of  yellow  prussiate  per  1000  cb.  ft.  of 
gas.  After  washing  processes,  &c.,  where  ammonia  is 
removed,  the  equivalent  of  about  2  lb.  of  yellow  prussiate 
accompanies  the  ammonia,  leaving  the  equivalent  of 
4  lb.  of  the  same  in  the  gas,  available  for  recovery. 

Salt  work.*  will,  under  the  new  Act  be  known  as  "  Muriatic 
Work.","  which  are  so  defined  ai  to  e.vclude  works  in  which 
salt  i>>  obtained  from  brine  without  evolution  of  muriatic 
acid.  The  total  output  of  white  salt  produced  from  brine, 
and  t<alt  contained  in  brine  used  for  making  alkali  by  the 
•mnionia-^oda  proce«.s,  was  in  1905,  1,658,364  tons  as 
comjiared  with  1,703.805  tons  in  1904.  The  ase  of  Mond 
producer  gas  &s  fuel  at  one  worlcs  is  referred  to  with 
approval.  It  w  stated  that  "  the  even  heating  of  the  gas- 
fiml  f»anit  contribute-'  to  maintain  at  a  satisfactorily 
low  figure  the  e«cafje  of  muriatic  acid  at  this  work." 

The  number  of  workii  for  the  production  of  the  acids 
of  arsenic  has  increased  to  35  from  27  of  the  previous 
year.  Thi«  increa-^e  is  partly  due  to  the  introduction  of 
patented  j»rfKes*es  whereby  arseniou.s  oxide  in  "  verv 
pure  "  form  is  recovered  from  arsenical  vitriol  ])roduccd 
from  highly  arsenical  pyrites.  It  is  noteworthv,  that  while 
Great  Britain  until  HK)2  held  first  place  for  the  production 
of  metalJir-  arxenic  and  amenious  oxide,  she  has  latterly 
hefn  far  *  out  classed  "  by  flermany,  now  the  large.s't 
producer. 

In  Sr-otland,  the  numl^er  of  work.s  regi.stered  and  of 
fror:t»Mm  under  iasjiection  has  increased  as  roMi])ared 
with  the  preceding  year.  There  has  Ixsen  an  extended 
•doTrtion  of  recovery  plant  in  coke  and  i)rodufer-gas 
worlw.  The  vacuum  methofl  an  applied  in  the  eva[>oration 
of  the  sulphate  of  ammonia  liquon  obtained  when  removing 
•mmonU  from  "  Mrmii  "  gas,  is  in  use.  preventing  the 
esf  ai*-  of  larjfe  volnme<i  of  steam,  and.  it  i.s  claimed. 
'  g  ruel.  The  total  shale  mined  in  the  fnited 
'"T  !?«r>f),  waM  2,54«,522  tons,  and  the  vield  in 
■f  ammonia  jn-r  ton  of  shale  mined,  42-7, 
.g  numU-rs  for  the  preceding  year  l>cini; 
.u,.,  H-r,  ]h.  •  * 

The  Hejiort  f(m.n»tA  of  lOfi  i«ges.  of  which  20  paces 
•re  devoted  to  Sr  otiand.  — P!.  S. 
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Oxides    of    nitrogen :     New .     F.    Raschig.     Chem.- 

Zeit.,  1907,  31,  359. 

The  red  va])ours  produced  from  nitric  oxide  and  aii-  have 
a  composition  different  from  that  generally  accepted.  The 
first  stage  in  the  reaction  corresponds  to  the  equation  : 
2NO-|-C)2  =  N20.i.  but  the  product,  which  the  author 
names  iso-nitrogen  tetroxide,  is  not  identical  with  ordinary 
nitrogen  jieroxide.  since  it  dissolves  in  acids  and  alkalis 
with  formation  of  nitrous  acid  and  separation  of  oxygen 
{a),  whilst  with  the  latter,  under  similar  conditions,  equiva- 
lent quantities  of  nitrite  and  nitrate  are  produced  (6). 

(a)  N204-t-2NaOH  =  2NaNOo-l-H20  +  0. 

(b)  N2O4  -1-  2NaOH  =  NaN02  +  NaNOa  -(-HgO. 

In  presence  of  a  further  quantity  of  air,  iso-nitrogen 
tetroxide  is  oxidised  to  isonitrogen  pentoxide  and  behaves 
as  such  with  stannous  chloride  whilst  it  dissolves  in 
alkali  with  formation  of  nitrite,  nitrate,  and  oxygen : 
N205-l-2NaOH  =  NaN02  +  NaN03-fH20  +  0.  If  nitric 
oxide  be  treated  with  a  large  excess  of  oxygen,  still  higher 
oxides  of  nitrogen,  N20g(or  NO3)  nnd  N2O7,  are  formed, 
as  shown  by  stannous  chloride  whilst  they  also  liberate 
oxygen  when  they  are  absorbed  in  alkali. 

NgOe  +  2NaOH  =  2NaN0o  +  30  -^  HgO. 

N2O7  -I-  2NaOH  =  NaNO,  +  NaNOg  -1-30-1-  HgO 

In  presence  of  a  small  excess  of  oxygen,  nitric  oxide 
yields,  first,  a  mixture  of  iso-nitrogen  tetroxide  and  nitrogen 
hexoxide,  and,  subsequently,  a  mixture  of  iso-nitrogen 
pentoxide  and  nitrogen  heptoxide. — A.  S. 

Acid  sulphates  ;    Study  of .     //.     An  acid  calcium- 

sodium  sulphate.     J.   D'Ans.      Z.   anorg.    Chem.,    1907, 
53,  419—422. 

If  glauberite  (Na2Ca2S04)  be  introduced  into  a  saturated 
solution  of  sodium  sulphate  in  sulphuric  acid,  no  change 
takes  place.  After  diluting  the  solution  with  10  per  cent, 
sulphuric  acid,  however,  tufts  of  needles  are  observed  to 
form  in  the  course  of  a  few  days,  and  eventually  the  whole 
of  the  glauberite  is  transformed  into  the  new  compound. 
The  latter  forms  tufts  of  small,  doubly-refracting  needles, 
acid  to  litmus,  and  immediately  decomposed  by  water  with 
formation  of  gypsum.  Specimens  of  the  new  substance, 
prepared  under  different  conditions,  showed  that  the 
content  of  sulphuric  acid  increased  with  the  acidity  of  the 
mother  liquor.  Probably  the  substance  is  an  isomorphous 
mixture  of  two  compounds,  in  varying  proportions, 
corresponding  to  the  formula:  xCa3Nag(S()4)g,5H20-(- 
Na3H(S04)2,H20.     (See  also  this  J.,  1906,  534).— A.  S. 

Phosphates,  double,  of  iron  (ferric)  and  aluminium ;  New . 

L.  J.  Ohen.  J.  Amer.  Chem.  Soc,  1907,  29,  714—721. 

By  adding  a  large  excess  of  diammonium  phosphate  to  a 
solution  of  ferric  chloride  strongly  acid  with  hydrochloric 
acid,  J.  L.  Uanziger  obtained  a  white  precipitate  of  the 
composition,  (NH4)H2P04.,Fer04.  The  author  rei)eated 
Danziger's  work  and  confirms  his  results.  The  double 
phosphate  is  partially  decomposed  by  water,  ammonia 
and  phosphoric  acid  going  into  solution,  the  latter  in  part 
owing  to  hydrolysis  of  the  ferric  phosphate.  In  order  to 
obtain  the  salt  pure,  it  is  necessary  to  wash  the  precipitate 
first  with  an  alcoholic  solution  (1  part  of  95  per  cent, 
alcohol  to  2  parts  of  water)  containing  0-1  per  cent,  of 
ammonium  chloride,  and  then  with  alcohol  (1:1)  till 
free  from  chlorides.  The  new  compound  is  readily 
soluble  in  mineral  acids,  including  phosphoric  acid,  but 
praf;tically  insoluble  in  .50  per  cent,  acetic  acid.  It  is 
comi)letcly  hydrolyscd  by  caustic  alkalis.  It  is  not 
re-precipitated  by  ammonia  from  its  solution  in  phosphoric 
acid  ;  in  this  resixjct  it  resembles  ferric  phosphate,  which, 
also  is  not  re-precipitated  by  ammonia  from  its  solution  in 
phosphoric  acid.  It  is  partially  hydrolysed  by  cold 
ammonia,  but  when  heated  with  a  large  excess  of  ammonia, 
it  dissolves  to  a  reddish-browTi  solution,  from  which 
excess  of  95  per  cent,  alcohol  separates  a  brown,  volumin- 
ous, gelatinous  precipitate  of  a  composition  corresponding 
to  the  formula,  2(XH4)2Hi'()4,3Fel'(^4,3Fe(0H)3.  A 
double  i)hosi)hate  of  aluminium  and  ammonium. 
(NH4)H2l'04,.'\II'04,  was  obtained  by  a  similar  manner  to 
that  used  for  iirejjaring  the  iron  compound.  It  has  proi)ertie» 
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similar  to  those  of  the  latter,  except  that  it  dissolves 
completely  in  alkalis  just  as  aluminium  phosphate  does. 
On  ignition,  it  loses  ammonia  and  water. — A.  S. 

Copper  peroxide.     L.  Moser.     Z.  anorg.  Chem.,  1907,  54, 
121—140. 

Copper  peroxide,  Cu02,H20,  can  be  obtained  only  by  the 
oxidation  of  finely-divided  cupric  hydroxide  by  1.5 — 30 
per  cent,  neutral  solution  of  hydrogen  peroxide,  the 
temperature  being  kept  at  about  0°  C.  ^\^len  moist,  the 
peroxide  decomposes  rapidly,  oxygen  and  water  being 
produced ;  in  the  dry  condition,  however,  it  is  fairly 
stable.  Copper  peroxide  is  also  formed  by  the  action  of 
sodium  peroxide  on  cupric  salts,  but  is  rapidly  decomposed 
by  the  alkali  produced  in  the  reaction. — A.  S. 

Aluminium  sulphide  ;•   Compounds  of ,  with  chromium, 

nickel,  cobalt,  and  magnesium,  sulphides.     M.  Houdard. 
Compt.  rend.  1907,  144,  1114—1116. 

By  the  process  which  yielded  double  sulphides  of 
aluminium  with  manganese  and  iron,  (this  J.  1907,  469), 
or  by  heating  the  mixed  metals  in  hydrogen  sulphide,  the 
author  has  obtained  similar  compounds  with  the  four 
metals  named  above.  Those  of  nickel,  cobalt,  and 
magnesium,  however,  are  very  unstable,  and  of  uncertain 
composition.  It  is  noteworthy  that  in  presence  of  excess 
of  chromium  there  is  formed  not  chromic  but  chromous 
sulphide.  All  of  these  compounds  appear  to  be  analogous 
to  spindle. — J.  T.  D. 

Ammonia  ;  Reactions  in  liquid .     {Potassium  ammono- 

zincate,  cuprous  nitride,  and  an  ammondbasic  mercuric 
bromide).  F.  F.  Fitzgerald.  J.  Amer.  Chem.  Soc, 
1907,  29,  656—665. 
An  extension  of  Franklin's  work  (this  J.,  1905,  844). 
On  treating  a  solution  of  copper  nitrate  in  liquid  ammonia 
with  potassium  amide,  an  olive-green  precipitate  is  pro- 
duced, which,  on  heating,  yields  cuprous  nitride,  CU3N, 
as  a  black  amorphous  mass.  The  latter  is  decomposed 
by  water  with  evolution  of  considerable  heat ;  with  sul- 
phuric acid  it  yields  equivalent  quantities  of  copper 
sulphate  and  metallic  copper.  It  explodes  readily  when 
heated  in  air.  By  the  action  of  potassium  amide  on  an 
excess  of  mercuric  bromide,  ammonobasic  mercuric 
bromide,  Hg  :  N.Hg.Br,  is  formed.  An  ammono-zincate 
of  potassium  is  obtained  in  well-defined,  colourless  crystals 
by  the  action  of  potassium  amide  dissolved  in  liquid 
ammonia  on  metallic  zinc,  or  by  the  action  of  potassium 
amide  on  zinc  amide.  It  is  slightly  soluble  in  ammonia, 
easily  soluble  in  hydrochloric  acid,  and  decomposed  by 
water  with  formation  of  zinc  hydroxide,  ammonia,  and 
potassium  hydroxide.  At  220°  C.,  it  loses  about  8-5  per 
cent,  of  its  weight  of  ammonia.  The  results  of  analyses 
agree  best  with  the  formula,  Zn(NHK)2.2NH3. — A.  S. 

Selenion   [selenium] ;     Purification   and   testing   of . 

R.  Threlfall.     Roy.  Soc.  Proc,  1907,  A,  79,  167—174. 

Sblenium  was  found  to  be  most  satisfactorily  purified 
by  Ekman  and  Petterson's  method,  which  consists  of 
evaporation  to  dryness  with  nitric  acid,  sublimation 
of  the  selenious  oxide,  dissolving  the  sublimate  in  water, 
filtering,  and  precipitating  the  selenium  by  hydrochloric 
acid  and  sulphur  dioxide :  the  precipitate  was  then 
thoroughly  washed,  reconverted  into  the  oxide,  and 
repeatedly  sublimed  in  a  current  of  air.  The  best  method 
of  detecting  small  quantities  of  tellurium  in  selenium 
appears  to  be  Oppenheim's,  by  which  it  was  found  that 
less  than  0"1  per  cent,  could  be  detected.  Spectroscopic 
methods  failed  to  detect  as  much  as  1  per  cent,  of  tellurium 
in  selenium.  The  best  method  of  separation  was  found 
to  be  the  sublimation  of  the  oxides,  a  sharp  separation 
being  possible  in  at  most  two  sublimations  at  360°  C.  ; 
it  was  observed  that  selenious  oxide  sublimed  at  the 
lowest  visible  red  heat,  in  a  current  of  pure  air,  was  com- 
pletely re-sublimed  below  320°  C,  leaving  no  visible 
residue.  Arsenic  was  tested  for  in  the  selenium  by  dis- 
tilling selenious  acid  with  ferrous  chloride  and  hydrochloric 
acid,  diluting  the  distillates,  and  precipitating  them  with 
hydrogen  sulphide  ;  the  precipitates  were  dissolved  and 
reprecipitated,    boiled    with    sodium    metasulphite,    and 


examined  for  arsenic  in  Thorpe's  electrolytic  apparatus 
(this  J.,  1903,  965) :  the  amoimt  of  arsenic  found  in  the 
purified  selenium  was  0-00038  per  cent.  Mercury  could 
not  be  detected  in  the  selenious  oxide  obtained  by  sub- 
liming sodium  seleniate :  its  aqueous  solution  was 
saturated  with  calcium  carbonate,  dried  at  100°  C,  and 
re-heated  to  a  bright  red  heat ;  no  mercury  was  detected 
by  Marcel's  method  in  the  very  slight  sublimate  ;  a  delicate 
electrolytic  method  also  failed  to  indicate  the  presence 
of  mercury. — T.  F.  B. 

Lead   selenide.     H.    Pelabon.     Compt.    rend.,    1907,    144, 

1159—1161. 
The  fusibility  curve  of  mixtures  of  lead  and  selenium 
has  been  studied,  shewing  the  relation  between  the  tem- 
perature of  commencing  solidification  and  the  percentage 
of  selenium.  The  addition  of  a  small  amount  of  selenium 
raises  the  temperature  of  soMdification  of  lead,  which  reaches 
a  maximum  at  1065°  C.  with  27  per  cent,  of  selenium. 
This  temperature  represents  the  melting  point  of  lead 
selenide,  PbSe.  Up  to  this  percentage  of  selenium,  the 
liquid  is  a  homogeneous  mixture  of  lead  selenide  and 
metallic  lead.  With  mixtures  containing  more  selenium, 
the  latter  is  given  off  on  heating.  The  temperature  of 
solidification  now  rapidly  falls  till  a  mixture  containing 
45  per  cent,  of  selenium  is  obtained,  which  solidifies  at 
673°  C.  If  more  than  45  per  cent,  of  selenium  is  present, 
the  mixture  separates  into  two  layers.  The  lower  layer 
solidifies  at  673°  C.  and  gives  a  greyish-black  solid  with 
a  lamellar  fracture.  The  upper  layer  is  pure  selenium. 
The  lower  layer  is  a  saturated  solution  of  selenium  in 
lead  selenide,  PbSe,  for  the  free  selenium  can  be  detected 
by  means  of  a  microscope,  and  can  also  be  removed  by 
means  of  potassium  cyanide. — F.  Shdn. 

Titanium ;     Properties   of    hexavalent .      P.    Faber. 

Z.  anal.  Chem.,  1907,  46,  277—291. 
The  author  has  studied  the  action  of  a  number  of  reducing 
and  oxidising  agents  on  pertitanic  acid  solutions,  and  finds 
that  this  body  resembles  hydrogen  peroxide  very  closely 
in  its  reactions,  all  substances  which  reduce  the  latter 
also  reducing  pertitanic  acid,  although  sometimes  more 
slowly  ;  sodium  hypophospliite,  formic  acid,  and  oxalic 
acid,  which  have  no  action  on  hydrogen  peroxide,  do  not 
react  -with  pertitanic  acid.  In  the  presence  of  formic 
acid  or  oxalic  acid,  hydrogen  peroxide  cannot  be  identified 
by  the  perchromic  acid  reaction,  but  gives  the  pertitanic 
acid  reaction  readily.  Solutions  of  pertitanic  acid  are 
slowly  decomposed  on  boiling.  The  author  also  prepared 
two  new  compounds  of  hexavalent  titanium  :  An  acetate, 
unstable  at  high  temperatures  (exploding  easily  on  heating), 
but  stable  at  low  temperatures  ;  and  a  phosphate,  decom- 
posing, but  much  less  readily  than  the  acetate,  at  high 
temperatures.  It  was  found  to  possess  the  composition 
denoted  by  the  formula,  Ti(0H)3P04,  the  phosphate  of 
tetravalent  titanium  having  the  formula,  Ti(0H)P04. 

—A.  G.  L. 

Deacon   [chlorine]    process ;     Equilibrium    in    the    . 

K.  Vogel  V.  Falckenstein.     Z.  physik.  Chem.,  1907,  59, 

313—335. 
The  author  has  made  a  comprehensive  study  of  the 
equilibrium  in  the  Deacon  chlorine  process:  2CI2  + 
2H20^02+4HC1,  working  in  both  directions,  viz.,  with 
mixtures  of  chlorine  and  steam,  and  of  oxygen  and  hydro- 
chloric acid.  For  temperatures  between  430°  and  500°  C, 
cupric  chloride  was  used  as  catalyst,  whilst  between  600° 
and  670°  C,  platinum  chloride  was  employed.  It  is 
probable  that  at  900°— 1000°  C,  equilibrium  could  be 
attained  without  the  use  of  a  catalyst.  The  detailed 
results  of  the  experiments  are  set  forth  in  tables.  A 
complex  formula  is  given  by  which  the  equilibrium  at 
a  given  temperature  can  be  calculated.  (See  also  this  J., 
1906,    1095).— A.  S. 

Titanium  ;    Volumetric  determination  of .     G.  Gallo. 
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Heavy    chemical    industries ;     British    .     "  Times  " 

Commer.  Suppl.,  June  3,  1907.     [T.R.] 
The  reports   of  the  various  companies  carrying  on   the 
manufacture  of  alkalis  and  bleaching  powder  in  the  United 
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Kingdom  show  larger  profits  than  have  been  earned  for 
some  years.  Although  the  market  prices  of  the  staple 
proiluets — oavistio  soda  and  bleaching  powder — have  not 
advanced,  the  prices  of  many  of  the  subsidiary  nianufac- 
turevl  articles  show  considerable  gains,  and  it  is  upon 
these  rather  than  upon  the  alkali  and  bleach  that  sonic  of  the 
comjvauies  now  dejx-nd  for  the  larger  share  of  their  profits. 
The  following  table  gives  the  average  December  prices  of 
oS  per  cent,  alkali  and  35  ]x?r  cent,  bleach  for  the  last  ten 
years,  and  it  will  be  seen  that  since  1903  the  market  has 
been  vcrv  stead v  :  — 


Bleachintt  Powder 

Soda  Ash 

Year. 

35% 

58%  . 

D«.   189« 

£6  12 

6 

£3 

10     0 

,.     1897 

6     2 

6 

17     6 

,.     1898 

4  13 

A 

0     0 

.,     1899 

6     0 

0 

7     6 

..     1900 

6  17 

6 

12     6 

..     1901 

6  17 

6 

17     6 

,.     1901 

6     5 

0 

10     0 

..     190S 

4     0 

0 

10     0 

..     1904 

4     1 

6 

A 

10     0 

,.     1905   

4  10 

0 

10     0 

..     190« 

4  10 

0 

10     0 

The  declared  profits  made  by  the  four  principal  alkali 
companies  were  £1,214,834,  as  compared  with  £1,052,394 
and  £774,093  in  the  two  previous  years.  They  would  have 
been  still  larger,  had  not  the  accounts  of  one  company 
covered  sii  months   only. 

Magnetitt  industry  of  Austria.     Ch.  of  Comm.  J.,  June, 

1907.  [T.R.] 
AxxRiCAK  Consol-Gensral  W.  A.  Rublee,  of  Vienna, 
states  that  the  very  considerable  export  of  calcined 
magnesite  from  Austria  to  the  United  States,  amounting 
during  1906  to  nearly  53,000  tons  net  weight  from  the 
Vienna  consular  district  alone,  has  attracted  general  atten- 
tion to  this  industry,  and  new  magnesite  mines  are  being 
located  in  several  parts  of  Austria.  At  present  the  Veitscher 
Magnesitwerke  Actiengesellschaft  is  the  principal  company 
operating  magnesite  mines  and  is  enjoying  great  prosperity, 
its  shares,  which  have  a  par  value  cf  400  crowTLs.  now  selling 
at  114€  crowns.  This  rise  has  taken  place  mainly  in  the 
la«t  year  owing  to  the  continually  increasing  sales  of 
magnesite  to  the  United  States.  Magnesite  was  discovered 
in  the  province  of  Styria  in  the  early  eighties  by  Carl 
Spiter,  who  had  acquired  some  property  near  Veitsch, 
StjTia,  which  was  supposed  to  contain  manganese  ore. 
The  first  magnesite  was  produced  in  small  quantities  in 
1882,  but  its  production  on  a  large  scale  began  in  1890, 
vben  shipments  were  first  made  to  the  United  States. 
In  1897  the  Veitsch  property  was  organised  into  a  stock 
compcoy.  Magnesite  mines  were  operated,  in  competition 
with  the  Veitsch  mines,  at  Eichberg,  Lower  Austria,  for 
a  number  of  years,  but  were  acquired  by  the  Veitsch 
company  in  March,  1905.  There  are  also  magnesite 
minet  in  Hungary,  which  operate  under  a  cartel  agreement 
with  the  Veitsch  company.  At  present,  there  are  two 
or  three  independent  concerns  opening  up  magnesite 
properties  in  Austria  and  in  Hungary,  and  there  is  some 
prapect  of  a  lively  competition  after  the  furnaces  are 
•t*rt*d  within  the  next  six  months. 

Engush  Patents. 

Stdpkur-burning    furnaces  ;•      Regulating    the     supply     of 

airlo .     T.  A.  Clavton,  Ixindon.     Kng.  I'at.  16,340. 

July  19.  1906. 

Thm  mventif/n  relate"  to  the  admission  of  air  when  it  is 
required  to  dimininh  the  intensity  of  the  sulphur  dioxide 
grnerated  in  a  Kulphur-tniming  furnace.  A  self-acting 
tbIvc  '»  ofjcrated  bv  the  differenfe  in  temjteratwre  between 
a  tube  exy»o«ed  to  the  heat  of  the  fiima/e,  and  a  second  tube 
cooled  by  a  current  of  water.  iJolh  tulles  are  fixed  at 
one  end  to  tb«  casing  of  the  generator,  anrl  are  free  to 
eXT«Dd  at  the  other  end.  The  end  of  the  cool  Ui\m,  which 
UP  kept  BA  nearly  as  poMiible  at  a  uniform  temjx-rature, 
forms  the  fulcrum  of  a  lever,  the  extremity  of  which  is  iri 
coaUct  with  the  freely  exfiandint;  hot  tuljc.  The  lever 
•ogigci  with  a  tliding  cap  in  the  air  valve,  and  when  the 


heat  of  the  furnace  is  so  great  that  the  admission  of  air 
is  called  for,  the  free  end  of  the  hot  tube  has  moved  the 
lever  to  a  point  at  which  it  causes  the  sliding  cap  to  let 
in  air. — O.  R. 

Carbonic  acid  ;    Manufacture  and   recovery  of .     J. 

Leslie,  Belfjist.     Eng.  Pat.   11,902,  May  22,  1906. 

FcTiNACB  gases  containing  about  15  to  20  per  cent,  of 
carbon  dioxide,  80  per  cent,  of  nitrogen,  and  0  to  5  per  cent, 
of  oxygen,  pass  from  a  purifier  to  a  pump,  in  which  they 
receive  a  preliminary  compression.  They  are  next  cooled 
down  to  a  low  temperature  in  a  heat  interchanger,  from 
which  they  are  led  through  a  drying  vessel,  containing 
calcium  chloride  or  other  dehydrating  agent,  into  a 
refrigerator  in  which  the  carbon  dioxide  is  condensed  to 
snow.  The  remaining  gases,  which  are  still  above  their 
critical  temperatures,  are  passed  back  through  the  pipes 
of  the  interchanger  which  effects  the  preliminary  cooling. 
The  carbon  dioxide  snow  is  liquefied  by  raising  its 
temperature  to  — 55°  C,  and  is  drawn  off  into  tubes  and 
cylinders  in  the  usual  way. — 0.  R. 

Carbonic  acid  gas  ••    Manufacture  of  .     H.  Steinem, 

London.     Eng.  Pat.  3106,  Feb.  7,  1907. 

This  invention  relates  to  an  improvement  on  Eng.  Pat. 
13,825  of  1897  (this  J.,  1898,  667),  whereby  the  two 
boilers,  one  contaiuing  carbonated  lye  and  the  other  a 
steam  boiler,  are  heated  by  a  single  furnace.  In  addition 
there  is  introduced  a  series  of  heat  exchangers  of  which  the 
first,  heated  by  hot  spent  lye  flowing  through  it,  serves  for 
preheating  the  charged  lye  ;  the  second,  heated  by  steam, 
further  raises  the  temperature  of  the  charged  lye  ;  and 
the  third,  heated  by  vapours  issuing  from  the  lye  boiler 
(or  with  the  addition  of  live  steam),  raises  the  charged 
lye  to  the  temperature  at  which  carbon  dioxide  is  given 
off.— O.  R. 

Copper  sulphate  coolers.      J.  H.  Dennis  &  Co.  Ltd..  and 
C.  Dennis  ;  Liverpool.     Eng.  Pat.  14,278,  June  22, 1906. 

The  crystallisation  of  copper  sulphate  is  effected  in  a  brick- 
work shell,  preferably  built  on  an  impervious  bed  to  mini- 
mise losses  of  liquor  in  cases  of  leakage  or  fracture.  The 
brickwork  is  lined  with  special  vitrified  tiles  made  of  blue 
ganister  clay,  which  are  smooth  enough  to  be  impervious, 
yet  not  so  glazed  as  to  hinder  crystallisation.  The  tiles 
are  set  in  Portland  cement,  which  extends  to  within  three- 
quarters  of  an  inch  of  the  inside  face  of  the  lining,  but  no 
nearer.  When  the  cement  has  set,  the  spaces  thus  left 
are  filled  with  a  mixture  of  pure  red  and  white  lead,  well 
kneaded. — O.  R. 

Copper  sulphate  coolers.  J.  H.  Dennis  &  Co.  Ltd.,  and 
C.  Dennis  ;  Liverpool.  Eng.  Pat.  14,279,  June  22,  1906. 
(See  preceding  abstract). 
In  the  case  of  coolers  which  are  intended  to  hold  large 
volumes  of  liquid  or  to  be  exposed  to  great  ranges  of 
temperature,  the  walls  of  the  composite  brickwork  and 
steel  shell  are  built  with  an  inward  camber,  and  the 
comers  are  stayed  together  by  moans  of  angle  irons  and  tie 
bars.— 0.  R. 

Oxides  ;•    Manufacture  of  metal .     H.  Jaeger,  Kalk, 

Germany.     Eng.  Pat,  15,591,  July  10,  1906. 
See  Fr.  Pat.  370,640  of  1906  ;  this  J.,  1907,  256.— T.  F.  B. 

United  States  Patents. 

Nitric  acid  ';,    Method  of  concentrating .     E.   Collett, 

Christian ia.     U.S.  Pat.  854,928,  May  28,  1907. 
See  Fr.  Pat.  357,221  of  1905  ;  this  J.,  1906,  72.— T.  F.  B. 

Still  [for  cuprammonium  solution] ;    Continuous  boiling- 
out  .     J.  T.  Ludlow  and  D.  Mosher,  San  Francisco, 

Cal.  U.S.  Pat.  853,986,  May  21,  1907. 
This  continuous  still,  for  the  treatment  of  ammonia  meta? 
oxide  solution,  is  j)rovided  with  a  discharge  for  the  metal 
oxide  precipitate  and  an  outlet  for  ammonia  gas.  Tho 
solution  is  run  into  the  still  by  an  inlet  below,  having  been 
previously  heated  in  a  heat  interchanger  by  tho  "  ooiled 
out  "  solution,  which  is  discharged  from  the  upper  partjoi 
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the  still.  The  ammonia  gas  passes  to  a  condenser  and 
absorber,  and  there  are  means  for  conveying  the  cold 
"  boiled  out "  solution,  after  leaving  the  interchanger 
to  the  condenser  to  act  as  a  cooling  medium,  and  to  the 
absorber. — F.  Sodn. 

Salts  of  volatile  bases  [ammonium  svZphite  and  carbamate] ; 

Method   of   -producing   .     T.    Blass,    West    Seneca, 

N.Y.,  and  J.  L.  Haehnlen  and  W.  W.  Cox,  Lebanon, 
Pa.  U.S.  Pat.  854,453,  May  21,  1907. 
Acid  gases,  as  those  resulting  from  the  roasting  of  pyritic 
ores,  are  allowed  to  react  in  a  closed  chamber  with  a 
volatile  base,  such  as  ammonia,  and  aqueous  vapour  in 
quantity  sufficient  for  the  separation  of  one  salt  only,  in 
the  form  of  powder — in  this  case,  ammonium  sulphite. 
The  residual  gas  is  then  made  to  react  in  a  second  chamber 
with  a  further  supply  of  ammonia,  so  as  to  produce 
another  salt.  In  the  present  instance  ammonium  car- 
bamate is  thus  formed  from  the  carbon  dioxide  in  the 
residue. — F.  Sodn. 

Beryllia ;     Process    of    separating    from     alumina 

and   iron.     F.    Bran   and    G.    van    Oordt,    Mannheim, 
Germany.     U.S.  Pat.  854,560,  May  21,  1907. 

See  Fr.  Pat.  367,861  of  1906  ;  this  J.,  1906,  1147.— T.  F.  B. 

French  Patents. 

Alumina ;    Manufacture  of  pure .      A.   Verge.     Fr. 

Pat.  373,070,  March  8,  1906. 

The  product  obtained  by  fumacing  a  mixture  of  bauxite 
and  sodium  carbonate  at  a  high  temperature,  is  lixiviated, 
and  the  solution  is  treated  with  sodium  hydroxide  in  such 
proportion  as  to  lower  the  (molecular)  proportion  of 
AI2O3  to  NagO,  from  1  :  MO,  to  about  1  :  1-60.  The 
solution  is  then  heated  under  high  pressure,  imtil  the 
greater  part  of  the  silico-aluminate  of  sodium  present 
is  precipitated  in  an  insoluble  form.  After  filtering, 
aluminium  hydroxide  may  be  precipitated  from  the  liquid 
in  the  usual  way,  and  is  obtained  in  a  condition  suitable 
for  the  electrolytic  production  of  aluminium.  (Compare 
Eng.  Pat.  19,924  of  1904;   this  J.,  1904,  1088.)— E.  S. 

Nitrogen  oxides  ;    Process  for  the  absorption  and  recovery 

of by  fixed  bases,  dry  and  heated.     A.  T.  Schloesing. 

Ft.  Pat.  373,718,  March  26,  1906. 

NiTBOGEN  oxides,  such  as  the  nitrous  vapours  produced 
from  air,  &c.,  by  electrical  means,  are  absorbed  at  a  high 
temperature  (200°  to  350°  C.)  by  a  dry,  fixed  base,  such  as 
potash,  soda,  lime,  baryta,  or  the  corresponding  carbonates, 
brought  into  contact  with  the  vapours,  either  in  vertical 
towers  furnished  with  stages,  or  in  a  series  of  chambers, 
of  which  any  one  may  be  isolated  from  the  others,  and  in 
which  provision  is  made  for  maintaining  approximately 
the  required  temperature  throughout.  Lime  is  preferably 
used  as  the  absorbent,  in  the  form  of  porous  briquettes 
or  thin  plates  or  other  shapes  exposing  much  surface. 
The  product  obtained  is  a  mixture  of  calcium  nitrate  and 
nitrite,  the  former  predominating. — E.  S. 

Alkali  cyanides  ;   Manufacture  of  stable for  transport 

and  storage.     Chem.    Fabrik   Schlempe   G.m.b.H.     Fr. 
Pat.  373,297,  Jan.  3,  1907. 

Alkali  cyanides  are  rendered  stable  in  the  presence  of 
air,  atmospheric  carbon  dioxide,  and  moisture,  without 
resort  to  fusion,  by  the  addition  of  a  very  small  proportion 
of  an  alkali  hydroxide,  preferably  added  to  the  liquor 
from  which  the  cyanide  is  crystallised.  The  crystals  are 
then  moulded  into  briquettes  \mder  pressure. — E.  S. 

Potassium  bisulphite  ;    Manufacture  of  .     D.  V.  van 

den  Driessche.     Fr.  Pat.  373,457,  Jan.   10,   1907. 

An  aqueous  saturated  solution  of  potassium  bicarbonate, 
contained  in  a  vessel  having  a  smaller  perforated  vessel 
within  it,  is  heated  to  the  boiling  point,  whilst  sulphur 
dioxide  is  passed,  under  pressure,  into  the  immersed 
vessel,  so  that  the  gas  escapes  in  all  directions  into  the 
potassium  bicarbonate  solution,  until  the  latter  becomes 
fully  charged.  The  solution  is  then  left  to  cool,  potassium 
bisulphite  crystallising  out. — E.  S. 


German  Patents. 

Caustic  alkali ;  Process  for  obtaining  from  mono- 
calcium  phosphate  and  alkali  sulphate.  E.  Crudo. 
Ger.  Pat.  173,901,  Dec.  18,  1904. 

DiCALCiTJM  phosphate  is  treated  with  a  concentrated 
solution  of  alkali  bisulphate  to  which  sulphuric  acid  has 
been  added,  the  resulting  solution,  containing  monoalkali 
phosphate  and  free  phosphoric  acid,  is  treated  with  pre- 
cipitated tricalcium  phosphate  to  neutralise  the  free 
phosphoric  acid,  and  then  sufficient  quicklime  is  added  to 
convert  the  monoalkali  phosphate  into  dialkali  phosphate 
with  regeneration  of  dicalcium  phosphate.  The  solution 
of  dialkali  phosphate  is  afterwards  treated  with  a  further 
quantity  of  lime  to  obtain  tricalcium  phosphate  and  caustic 
alkaU.— A.  S. 

Potassium-magnesium  carbonate  formed  as  an  intermediate 
product  in  the  manufacture  of  potassium  carbonate  by 

the  magnesia  process  ;   Method  of  decomposing  the  . 

Salzbergwerk  Neu-Stassfurt.  Ger.  Pat.  172,313,  June  13, 
1902. 
The  decomposition  of  the  potassium-magnesium  carbonate 
by  magnesia  or  magnesium  hydroxide  is  effected  at  tem- 
peratures of  from  20°  to  50°  C,  instead  of  at  20°  C.  as  here- 
tofore. By  working  at  the  higher  temperatures,  use  can 
be  made  of  less  active  kinds  of  magnesia,  for  instance, 
the  crystalline  magnesia  obtained  on  igniting  magnesium 
chloride.  It  is  stated  that  with  a  mixture  of  69  parts  of 
potassium-magnesium  carbonate  and  20  parts  of  magnesia 
at  40°  C,  93-3  per  cent,  of  the  double  salt  are  decomposed 
in  half  an  hour. — A.  S. 

Magnesium  and  zinc  peroxides  ;  Process  for  the  prepara- 
tion of .  E.  Merck.   Ger.  Pat.  171,372,  June  6,  1903. 

PtTRE  dry  magnesia  or  zinc  oxide  is  mixed  with  the  cal- 
culated quantity  of  chemically  pure  hydrogen  peroxide, 
and  the  mixture  allowed  to  stand  for  some  time. — A.  S. 

Barium  peroxide  hydrate  ;    Process  for  the  preparation  of 

from    barium    peroxide.     E.    Merck.     Ger.    Pat. 

170,351,  March  9,  1905. 

One  kilo,  of  barium  peroxide  is  treated  at  about  50°  C. 
with  10  kilos,  of  a  5  per  cent,  solution  of  barium  hydroxide, 
and  filtered.  The  hydrated  barium  peroxide  can  be  used 
directly  for  the  preparation  of  hydrogen  peroxide. — A.  S. 

Sodium  persulphate  ;  Process  for  the  electrolytic  prepara- 
tion  of  from   sodium   sulphate.     Konsortium   fiir 

Elektrochem.  Ind.  G.m.b.H.  and  E.  Miiller.     Ger.  Pat. 
172,508,  Aug.  28,  1904.     XI^.,  page  698. 

Zinc  chloride  solutions ;  Process  for  obtaining  colourless 

from   waste   liquors   contaminated   with   organic   matter. 
Th.  Goldschmidt.     Ger.  Pat.  172,460,  Oct.  11,  1904. 

The  waste  liquors  are  evaporated,  and  the  residual  zinc 
chloride  is  heated  considerably  above  its  melting  point, 
whereby  the  organic  matter  is  converted  into  char,  which 
can  afterwards  be  easily  removed  from  the  zinc  chloride 
solution  bv  filtration. — A.  S. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 


{Continued  from  page  610.) 

PoUery  ;    Lustre .     W.  Burton.     J.  Soc.  Arts.,  1907, 

55,  756—770. 

Various  kinds  of  lustre  pottery  produced  from  ancient 
times  down  to  the  present  day  are  described,  the  author 
pointing  out  that  true  lustre  ware  exhibits  not  merely  a 
metallic  sheen,  but  also  a  play  of  iridescent  colours.  Thin 
films  of  gold  or  platinum  on  pottery  produce  a  brilliant 
metallic  surface,  but  the  added  quality  of  iridescence  is 
most  easily  obtained  by  the  \jae  of  bLsmuth,  silver,  or  copper. 
The  paper  concludes  with  an  account  of  the  processes 
which  the  author  has  found  best  adapted  to  the  purpose. 
Some  compound  of  copper  or  silver,  or  a  mi.xture  of  the  two. 
Ls  mixed  with  an  inert  substance  such  as  china  clay,  or 
any  ordinary  red  brick  clay.  The  sulphides,  oxides,  or 
carbonates  of  the  two  metals  are  preferable  to  the  chlorides 
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or  nitrat«>«(.  The  mixture  of  clav  and  metftllic  salt  is 
i-Mvfully  Mnumil.  ami  applies!  to  the  tired  glaze  with  any 
ordinary  |K>tter's  inwlium.  The  pieces  are  tired  in  a  special 
muffle  kiln,  and  the  essential  conditions  of  tlie  tiring  are 
that  the  piei-es  W  raLs»d  to  the  "  lustreing  "  temiiera- 
ture,  ixV.)-  C.  and  maintained  at  that,  in  the  presence  of  a 
rtxhuing  atnu^phen\  for  a  suthcient  time  to  develop  the 
requisite  stain  in  the  glaze,  and  the  iridescent  colours. 
For  the  pnxluition  of  the  reducing  atmosphere,  an  iron 
muffle  mav  lie  used,  provided  with  tap|>ed  piiK>s,  by  means 
of  which,  when  the  correct  temj>erature  has  been  reached, 
the  air  left  in  the  nuiffle  can  l)o  swept  out  by  a  stream  of 
carbon  dioxitle.  and  a  reducing  atmosphere  prcxhiced  by 
the  ailmL<sion  of  carbon  monoxide  or  coal  gas.  After 
firing,  the  coating  of  lustre  pigment  is  easily  scrubbed 
awav  with  soap  and  water.  The  author  finds  that  the 
first"  effect  of  the  lustre  firing  is  apparently  to  volatilise 
some   compound   of  silver,   which   ix-netrates   the   glaze. 

f living  to  it  a  yellowish  stain,  and  that  this  is  produced 
ong  before  there  is  any  stain  from  the  cojJiK-r  compound, 
and  whether  the  kilii  atmosphere  is  reducing  or  not. 
No  stain  apjiears  to  1h»  produced  from  copjier  until  the 
atmosphere  is  j^werfully  reducing,  and  the  red  (copper) 
stain  deepens  during  the  whole  time  of  reduction.  If 
the  firing  i*  conducted  for  a  long  time,  these  volatile  stains 
of  silver  and  of  copjier  spread  slowly  over  the  whole  of  the 
glaze  surface.  Silver  gives  lustre  much  more  easily  than 
copper.  Excellent  lustres  can  be  produced  on  glazes  of 
everv  type,  except  the  felspathic  glaze  of  hard  paste 
|)orceIain.  which  seems  to  be  impermeable  to  the  stain  of 
silver  and  of  copper  at  the  low  temperature  required 
for  the  effect.— W.  C.  H. 

English  Patext. 

Otens  or  kilns  for  annealing  iron  castings,  for  burning 
briets  or  pottery-ware,  and  for  other  similar  tises.  W.  P. 
Gibbons.  R  Master^,  and  R.  Baker.  Eng.  Pat.  16,641, 
July  24.   VM\C^.     X.,  page  696. 

UsiTED  States  Patents. 

Ceramic  products  ;    Manufacture  of .     M.   Buchner, 

Mannheim.  Germany.     U.S.  Pat.  853,341,  May  14,  1907. 

Alciii.va  and  a  metallic  oxide  are  fused  together  so  as 
to  form  an  aluminate.  This  is  then  mi.xed  with  clay,  and 
the  plastic  ma*s  jiroduced  is  fired. — A.  G.  L. 

TUts.  glass,    «t-c.  ;    Means   or  apparatus  for  burning   or 

fixing  thr  colours  upon  printed  or  decorated .     L.  W. 

Stanley.  Bromley.     U.S.  Pat.  854,00.5,  May  21,  1907. 

Sbb  Eng.  Pat.  23.078  of  1904  ;  this  J.,  1906,  122.— T.  F.  B. 

Fbbsch  Patents. 

OIm$»   threads  ;     Process  for   making   and  spinning . 

E.  Pick.     Fr.  Pat.  373,615,  Jan.   16,   1907. 

Thjikads  that  can  be  t*pun  and  woven  are  matle  by  treating 
oUi.  a.  fiwt  an  it  it  drawTi.  with  solutions  of  certain 
.  huch  aM  rubl)er.  collodion,  shellac,  &c.  The 
ri  of  the  latter  may  take  j)laoe,  either  by  winding 
iIa:  ^Iam-  on  a  liobbin  covered  with  material  saturated  with 
the  "oliition,  or  by  drawing  the  glass  thre«<l  over  a  similarly 
•atarsted.  endlej-.*  riblKjn.  intfrjjo-ed  In-tween  the  drawing 
arrangement  and  the  iKjbbin.  The  material  used  for 
rmdering  the  gla?"*  sufficiently  Hui)j)le  and  "  ehistic  " 
for  •pinnini;,  weaving,  Ac.,  may  afterwards  Ik?  entirely 
remored  by  a  »iuitable  solvent,  such  as  ether,  Ix-nzol,  &c. 

— O.  R. 

C'framif   products  ;     Manufacture   of  light   (wtigkl) . 

M.  J.   Hilvestre.  M-n.     Fir«t  a<ldition.  dated  Nov.   3(), 
1906,  to  Fr.  Pat.  30().417,  Sept.  5,  1906  (this  J.,  1907, 

To  'mmBM  the  utrength  of  light  weight  ceramic  jn-oducts, 
the  plantir  mixture  »jiecifi«-d  in  the  original  jiatent  is 
r«"inforred  bv  the  inc!u«iion  of  metallic  Htays.  consiHting 
j^^j.-  ^  .. ...  ,,....,, J,  f,f  (galvanised  tile«.  These  remain 
in  "  :.  and   increane  the  resinlance  of  the 

cera:        ,  creaking  and  crushing  strain. — ().  \i. 


Porcelain  and  other  ceramic  products  ;    Kiln  for  burning 
.     C.  Rouveure.     Fr.  Pat.  373,430,  Jan.  9,  1907. 

A  CONTINITOUS,  regenerative  muffle  furnace,  heated  by 
gaseous,  liquid,  or  powdered  fuel,  is  formed  by  a  system 
of  communicating  chambers,  each  of  which  contains  a 
nuiffle  and  stands  over  an  independent  pair  of  regenerators. 
The  arrangement  of  gas  inlets  and  Hues  is  such  as  to  provide- 
for  the  equal  distribution  of  heat  throughout  a  chamber. 
A  series  of  secondary  burners  serves  to  maintain  the 
temperature  of  the  chamber  in  places  where  the  cooling 
down  of  the  gases  from  the  primary  burners  is  inevitable. 
Air  for  the  secondary  burners  is  j>reheated  by  passing 
through  tlues  surrounded  by  the  channels  through  which 
the  burnt  gases  circulate.  To  avoid  ])Ossibility  of  explosion,, 
the  mains  conveying  gas  to  the  primary  and  secondary 
burners  are  always  surrounded  by  burnt  or  burning  gases, 
and  not  by  air,  and  a  similar  precaution  is  taken  with  regard 
to  air  pipes,  which  are  nowhere  surrounded  by  com- 
bustible gas.  Equilibrium  of  gaseous  pressure,  between; 
the  interior  of  each  chamber  and  the  external  ducts,  is 
preferably  maintained  by  means  of  a  mercury  manometer, 
acting  electrically  on  a  valve  which  regulates  ingress  and 
eeress  of  air  to  and  from  the  chamber. — O.  R. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND    CEMENTS. 

(Continued  from  page  612.) 

Tiles  ;    Determination  of  the  temperature  at   which 

have  been  burnt.     H.  Seger  and  E.   Cramer.     Tonind.- 
Zeit.,  1907,  163  ;    Chem.  Zeit.,  1907,  31,  [Rep.],  237. 

The  method  proposed  is  based  on  the  fact  that  in  general 
the  water  absorption  of  tiles  diminishes  with  increasing 
temperature  of  burning.  The  water  absorption  of  the^ 
tiles  in  question  having  been  determined,  a  piece  is  burnt 
at  a  dull  red  heat  (using  Seger  cones  as  temperature 
indicators),  and  its  water  absorption  determined  ;  this 
will  be  greater  than  the  original.  The  piece  is  then  fired 
at  successively  higher  temperatures  until  its  water  absorp- 
tion is  less  than  the  original.  The  last  temperature 
employed  will  be  somewhat  above  the  original  burning^ 
temperature.  The  test  is  then  repeated  within  narrower 
limits  on  a  second  piece,  with  as  few  burnings  as  possible. 

—A.  G.  L. 

Portland   and   slag   cement ;     Action   of   sodium   sulphide- 

solidion  on .     H.  Renezeder.     Oesterr.  Wochenschr, 

offentl.  Baudienst,  1907,  45;  Chem.-Zeit.,  1907,  31., 
[Rep.],  237. 
Briquettes  consisting  of  slag  and  of  Portland  cement 
mixed  with  2  and  with  4  parts  of  sand,  were  immersed 
in  solutions  containing  6*2,  31,  and  124  grms.  of  sodium 
sulphide  respectively  |)er  litre,  and  subjected  to  tensile 
and  compression  tests  after  1,  3,  6,  and  12  months.  All 
the  briquettes  which  had  been  immersed  in  the  sulphide 
solutions  for  the  longer  periods  of  time  were  weaker  than 
corresj)onding  ones  immersed  in  y)ure  water,  but  it  was 
found  that  briquettes  which  were  allowed  to  harden  in 
water  for  four  weeks  before  being  placed  in  the  sulphide 
solution  suffered  practically  no  diminution  in  strength. 

—A.  G.  L. 

English  Patents. 

Silicates  of  lime  ';    Method  of  increasing  the  binding  power 

of  basic .     W.  Schumacher,   Osnabruck,  Germany. 

Eng.  Pat.  12,621,  May  30,  1906. 

See  Fr.  Pat.  366,755  of  1906  ;  this  J.,  1906,  1098.— T.  F.  B, 

Ovens  or  kilns  for  annetding  iron  castings,  for  burning 
bricks  and  pottery-ware,  and  for  other  similar  uses. 
W.  P.  Gibbons,  R.  Masters,  and  R.  Baker.  Eng.  Pat. 
16,641,  July  24,  1906.     X.,  page  696. 

Kilns  [for  bricks,  cfer.].     A.   M.  Chmelewski,  Helsingfors, 

Finland.     Eng.  Pat.  28,22.5,  Dec.  1),  1906. 
See  Fr.  Pat.  371,831  of  1906  ;  this  J.,  1907,  411.— T.  F.  Bi 
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Kilns  and  the  like  ;    Method  of  heating .     C.  Dellwik. 

Eng.  Pat.  59.76,  Marcli  12,   1907.     L,  page  672. 

Stone  compositions  containing  lime  ;   Process  for  hardening 

artificial hy  means  of  carbonic  acid.     E.  Schwanen- 

berg  and  A.  Rinne.  Hanover,  Germany.  Eng.  Pat. 
18,964,  Aug.  24,  1906. 

See  Fr.  Pat.  369,207  of  1906 ;  this  J.,  1907,  96.— T.  F.  B. 

Stone,  artificial ;  Manufacture  of .     B.  E.  D.  Kilburn, 

London.  From  Isolatoren-Fabrik  "  Pulvolit "  Ges. 
m.b.H.,  Bockenheim-Frankfort  on  the  Maine,  Germany. 
Eng.  Pat.  28,199,  Dec.  11,  1906. 
100  PARTS  by  weight  of  filling  material  are  mixed  with 
15  to  20  parts  by  weight  of  flowers  of  sulphur  and  75  parts 
by  weight  of  an  oily  binding  medium.  The  mixture  is 
stiffened  by  heating  it  to  140°— 160°  C,  and  the  articles 
moulded  from  the  mass  are  hardened  by  heating  to 
160° — 180°  C.  It  is  claimed  that  sulphur  acts  chemically 
on  the  oils  (especially  drying  and  fish  oils)  and  greatly 
accelerates  the  resulting  hardening  and  setting  actions. 
(See  Eng.  Pat.  26,516  of  1904;  this  J.,  1905,  1018.) 

— 0.  R. 

Paving  or  pavement  mixtures  ;  Bituminous .     P.  M. 

Justice,  London.  From  International  Pavement 
Company,  Hartford,  Connecticut,  U.S.A.  Eng.  Pat. 
20,723,  Sept.  18,  1906. 

Ix  order  to  overcome  the  detrimental  action  of  the  atmos- 
phere on  the  petroleum  residue,  or  other  flux  oil,  which 
forms  an  essential  ingredient  of  bituminous  paving  com- 
positions, the  flux  oil  is  first  completely  oxidised  by 
projecting  air  through  it  at  400°  F.  Refined  asphaltum 
and  oxidised  flux  are  then  thoroughly  mixed  at  a  suitably 
high  temperature,  and  while  still  hot,  finely  comminuted 
limestone  or  other  dust  is  added  to  the  mixture  in  the 
proportion  of  75  parts  of  du;t  to  100  parts  of  bituminous 
cement.  The  thoroughly  incorporated  mixture,  called 
"  fines-impregnated  "  cement,  is  then  brought  into  contact 
with  the  remaining  body  material,  such  as  crushed  stone, 
sand,  &c.,  in  a  suitable  manner.  Good  results  are  obtained 
by  heating  and  dry  mixing  in  a  pug  mill,  850  to  950  parts 
of  crushed  stone,  and  gradually  adding  140  to  150  parts 
of  heated  "  fines-impregnated  cement."  The  resulting 
mixture  is  then  ready  for  compression.  If  intended  for 
blocks,  it  is  subjected  to  great  pressure  in  moulds,  and 
quickly  cooled  in  flowing  water.  If  intended  for  sheet 
pavements,  the  mixtiu-e  is  laid  while  heated  and  tamped 
or  rolled  upon  the  roadway. — 0.  R. 

Cement ;  Hydraulic .     J.  Wilson,  sen.,  and  J.  Wilson, 

jun.,  Runcorn.     Eng.  Pat.  14,992,  July  2,  1906. 

An  acid-proof  hydraulic  cement  is  obtained  by  mixing 
100  parts  of  "  vat-waste  "  (calcium  compounds  remaining 
from  the  manufacture  of  black-ash)  with  5  parts  of  salt, 
and  calcining  and  grinding  the  mixture. — A.  G.  L. 

Cement   kilns.     T.   M.   Morgan,    Longue   Pointe,   Canada. 
Eng.    Pat.   29,408,   Dec.   24,    1906. 

The  \isual  stationary  wall  at  the  fuel-end  of  a  rotatory 
cement  kiln  is  replaced  by  a  suspended  cover  automatically 
adjusting  itself  to  variations  in  the  length  of  the  kiln, 
and  which  may  be  removed  to  allow  of  repairs  to  the  kiln. 
This  suspended  wall  is  supported  by  rods  or  cables  attached 
to  a  carriage  which  runs  on  a  track  parallel  to  the  kiln, 
and  which  is  supported  by  the  roof  truss  of  the  whole 
structure.  Normally  the  suspended  wall  is  adjusted  at 
a  distance  of  one  inch  from  the  mouth  of  the  kiln,  but 
it  may  be  in  actual  contact  with  it. — A.  G.  L. 


-.     S.  B.  Newberry,  Sandusky, 
3404,   Feb.    11,    1907. 


Cement;  Manufacture  of — 
U.S.A.     Eng.   Pat 

See  U.S.  Pat.  851,247  of  1907  ;  this  J..  1907,  611.— T.  F.  B. 

United  States  Patents. 

Bricks    [lime-sand] ;     Process     of     manufacturing . 

L.     Elkus,     Indianapolis,     Ind.     U.S.     Pat.     852,500, 
May  7,  1907. 

The  sand  is  dried  in  a  cylinder,  the  lime  is  pulverised  and 
slaked,  and  the  hydrated  lime  and  dried  sand  are  mixed 


with  barium  carbonate  ;  this  mixture  is  then  discharged 
into  a  revolving  pan  in  which  it  is  thoroughly  agitated 
and  moistened,  and  the  moistened  material  is  pressed 
into  the  required  forms,  which  are  finally  hardened  under 
steam  pressure  in  a  hardening  cylinder. — W.  C.  H.  j 

Gypsum  burning  kiln.     F.  Raithel,  Windsheim,  Germany. 
U.S.    Pat.    852,616,   ilay   7,    1907. 

See'  Fr.  Pat.  371,989  of  1906;  this  J.,  1907,  411.— T.  F.  B. 

Fireproof    material.     K.    Sakurai,    San    Francisco,    Cal.. 
U.S.  Pat.  852,908,  May  7,  1907. 

A  fireproof  and  refractory  material  is  claimed  as  pro- 
duced by  this  process,  and  as  being  a  new  article  of  manu- 
facture. The  material  comprises  "  a  refractory  vehicle 
in  two  forms,"  one  a  coarse  granular  mass  of  burnt 
magnesite,  and  the  other  a  fine  powder  of  the  same.  Suit- 
able proportions  of  this  coarse  and  fine  material  are  mixed 
together,  and  suitable  amounts  of  an  easily  fusible  binder, 
such  as  fusible  clay  and  water,  are  added,  and  the  mass 
is  subjected  to  a  high  pressure,  and  then  baked  at  a 
temperatvu-e  sufficient  only  to  fuse  the  clay  and  bind 
the  particles  together.  The  following  approximate 
specification  is  given  : — 40  per  cent,  of  coarse  granular 
fire-proof  vehicle,  of  20  to  30  mesh  ;  40  per  cent,  of  the 
same  in  powdered  form,  150  to  200  mesh  ;  20  per  cent, 
of  the  easily  fusible  binder,  and  sufficient  water  to  make  a,, 
paste,  which  is  subjected  to  a  pressure  of  5,000  lb.  to  the 
square  inch,  and  the  pressed  product  baked  at  1000°  C. 

— W.  C.  H. 

Paving-block ;  Bituminous .     CHfford     Richardson,. 

New  York,  and  C.  N.  Forrest,  Brooklyn  N.Y.,  Assignors: 
to  "  The  Barber  Asphalt  Paving  Company,"  Philadelphia, 
Pa.     U.S.  Pat.  853,116,  May  7,  1907. 

This  paving  block  is  composed  of  a  bituminous  binding 
material  and  a  mineral  aggregate  of  crushed  screenings, 
of  which  approximately  65  per  cent,  lies  between  |  inch 
and  ^  inch  in  size,  and  the  balance  of  which  passes  a. 
20  mesh  screen,  and  is  graded  substantially  as  follows  : — . 
Passing  100  mesh,  17%  ;  80  mesh,  17%  ;  50  mesh,  30%  ; 
40  mesh,  13%  ;  30  mesh,  10%  ;  20  mesh,  8%  ;  10  mesh, 
5%.  The  excess  of  particles  that  pass  a  i  mesh  and  are 
retained  on  a  20  mesh  screen,  are  excluded. — W.  C.  H. 

Bituminous  composition.  Clifford  Richardson,  New  York, 
and  C.  N.  Forrest,  Brooklyn,  N.Y.,  Assignors  to  the 
Barber  Asphalt  Paving  Company,  Philadelphia,  Pa. 
U.S.  Pat.  853,117,  May  7,  1907. 

A  protective  covering,  which  resists  the  injurious  effects 
of  the  sun's  rays,  is  produced  by  mixing  from  25  to  50  per 
cent,  of  flaky  graphitic  carbon  with  a  relatively  pirre 
native  bitumen,  the  actinic  rays  being  materially  inter- 
cepted  by  the  graphitic  carbon. — W.  C.  H. 

Impermeable,  incombustible,  insulating,  and  acid-proof 
material.  U.  A.  Marga,  Dieghem,  Belgium.  U.S.  Pat. 
854,367,  May  21,  1907. 

See  Eng.  Pat.  25,128  of  1904  ;  this  J.,  1905,  136.— T.  F.  B, 

Cement.     T.  Jones,  Acme,  Tex.     U.S.  Pat.  853,175,  May  7. 
1907. 

Relatively  pure  broken  gypsum  is  calcined  in  an  oxidising 
atmosphere,  and  the  residue  reduced  to  powder,  2000  lb. 
of  which  are  thoroughly  mixed  with  60  lb.  of  a  mixture 
of  alumina,  potassium  sulphate,  and  silica,  which  is 
prepared  as  follows  :  Silica  is  added  to  a  boiling  aqueous 
solution  of  caustic  potash,  and  after  expelling  the  water, 
the  "  potassium  bi-silicate  "  formed  is  calcined,  and  then 
mixed  with  sulphuric  acid  "  for  the  purpose  of  nullifying 
the  effect  of  any  undesirable  reduction  of  said  silica." 
Any  potassium  sulphate  is  dissolved  out  of  the  mass. 
To  160  lb.  of  potassium  silicate.  87  lb.  of  "  di-basic 
aluminium  sulphate  "  are  added,  and  the  two  compounds 
are  ground  together  to  promote  chemical  action,  whereby 
anhydrous  alumina,  potassium  sulphate,  and  silica,  are 
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produced.  As  an  alternative,  powdered  calcined '"di-baaio 
aluminium  sulphate  "  may  be  mixed  with  the  powdered 
calcined  gyjvsum.  Or.  a  siHcato  coutaining  free  potassium 
sulphate  may  be  reduced,  the  potassium  sulphate  removed, 
and  'iO  to  40  lb.  of  the  residue  admixed  with  GO  lb.  of 
calcfned  "  di-basio  aluiuinium  sulphate." — W.  C.  H. 

Cement ;  Manufacture    of    hydraulic    .     B.    Enright, 

South  Bethlehem.  Pa.     U.S.  Pat.  854.342.  May  21.  1907. 

Am  ivnd  fuel  are  fed  into  a  rotatory  kiln  in  such  pro- 
portions as  to  dry.  calcine,  and  clinker  the  cement-materials 
within  the  kiln. "and  also  to  give  flue-gases  rich  in  carbon 
moQoxide,  which  mav  be  utilised  to  give  heat  elsewhere. 

—A.  G.  L. 

Erratum.    This  J.,  1907,  Gil.  col.  1..1.  SG./or"  Standt" 
read  "  Staudt." 

French  Patents. 

Bricks:    Manufacture   of .     A.    A.   Gery.     Fr.    Pat. 

373.118.  Bee.  31,  1906. 
I>-  burning  bricks  and  like  material  in  tunnel-shaped 
kilns,  through  which  the  bricks  are  slowly  carried  on 
a  series  of  trucks,  while  exposed  to  the  successive  drying, 
burning,  and  cooling  operations,  the  platforms  of  the 
truckii.  which  support  the  material  to  be  burnt,  are 
hollowed  out  and  serve  as  pipes  for  the  passage  of  hot 

f;ases.  The  pipe^i  embodied  in  the  exit  truck,  which 
orms  the  end  of  the  train,  communicate  with  the  atmos- 
phere, whilst  the  pipes  in  the  entrance  truck  communicate 
with  the  drying  chamber  of  the  kiln.  Li  this  way  the 
waete  heat  of  the  cooling  bricks,  &c.  is  utilised  for  drying 
the  raw  material. — O.  R. 


Bricks 


Manufacture   of  .     A.   A.   Gery. 

373,119,  Dec.  31,  190G. 


Fr.   Pat. 


The  pipes  from  the  exit  truck  (see  preceding  abstract), 
instead  of  communicating  with  the  atmosphere,  are 
connected  with  a  reservoir  in  which  air  supplied  to  the 
kiln  may  be  compressed.  More  regular  effects  are 
obtained  in  this  way,  by  pa.ssing  back  the  air  canying 
the  waste  heat  from  the  cooling  bricks,  under  slight 
preeaure.  to  the  drving  and  preheating  portions  of  the 
fchu— O.  R. 

Stone,    artificial ;     Manufacture    of .     A.     Charles. 

Fr.    Pat.    373.419,    Jan.    9,    1907.     Under   Int.    Conv., 
March  1,  1906. 

This  invention  differs  from  the  ordinary  sand-lime  brick- 
making  process  in  the  following  particulars:  (I)  The 
proportion  of  lime  is  increased  (up  to  50  per  cent.)  ;  (2) 
the  mixture  of  Hand  and  lime  Ls  ground  as  fine  as  possible  ; 
(3)  the  mixture  w  moulded  under  greater  pressure;  (4)  the 
«team  pre«-sure  in  the  autoclave  Ls  increased  ;  (5)  when 
the  product  w  to  be  ased  for  paving,  it  may  be  strengthened 
by  the  introduction  of  uniformly  di.stributed  iron  or  steel 
rodii  into  the  mixture  before  compression.  The  ends 
of  these  metallic  inclu-'^ions  are  flush  with  the  surface  of 
the  finiabed  yiroduct,  and  their  object  is  to  ensure  that 
fWTeroentfl  cdutmcted  of  Huch  material  shall  not  wear 
•mootb.  bat  always  retain  a  corrugated  surface. — 0.  R. 

Cement    [»la{/]  ;      Mannfaclure    of .     H.    Colloseus. 

Kr.  Pat.  373,4.58,  .Jan.  10,  1907. 

Kn-K  of  lime  w  injected  into  hot,  molten,  blast-furnace 
>U|;.  with  the  reHult  that  the  water  contained  in  the 
former  is  completely  vaporiwed,  the  lime  contained  in 
•olotion  combine*  with  the  nilica  in  the  slag,  and  the 
lime  in  •oapeiuion  in  finclv  and  uniformlv  disseminated 
throagbout  the  prwiuft  obtained.  ClaHMifying  the  slags 
that  can  be  employed  an  containing  :  (a)  45  to  oO  [)cr 
cent..  (6)  40  to  45  per  cent.,  and  (c)  up  to  40  \mr  cent. 
of  lime  reapectively,  the  lime  cfrntentx  of  the  milks  " 
that  must  be  u<*e<i  are  :  I  to  2  per  cent,  for  (a),  2  to  5  per 
cent,  for  (6),  and  10  per  cent,  for  (c).  The  product  i» 
perfectly  dry  sod  may  U-  pulverised  at  once  like  Portland 
cement  clinker.  En'g.  Pat.  18,023  of  HK)3,  this  J., 
1903.  1293,  ■  referred  to.  -O.  K. 
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Iron  and  manganese  ores  in  Russia.     Bd.   of  Trade  J., 

June  6,  1907.  [T.R.] 
The  quantity  of  iron  ore  produced  in  the  districts  of 
Ekaterinoslav.  Upper  Dnieper.  Kherson,  and  Alexandriak 
in  190G  was  3,454.911  tons,  of  which  482,259  tons  were 
exported  abroad,  the  latter  figures  showing  an  increase 
as  compared  with  the  year  1905.  Two  companies  have 
approached  the  Ministry  of  Trade  and  Industry,  urging 
the  imposition  of  an  export  duty  on  Russian  manganese 
ore  exported  abroad  of  10  copecks  per  poud,  or  7Jd. 
per  cwt.  The  imposition  of  such  a  duty  would,  it  is  stated, 
considerably  diminish  the  export  of  manganese  ore  abroad, 
and  afford  greater  facOities  to  the  native  works  of  increas- 
ing their  production  of  ferro-manganese  for  shipment 
to  foreign  markets,  on  which  far  better  prices  could  be 
obtained  than  on  the  raw  material.  The  price  of 
manganese  ore  at  Poti  last  year  varied  from  II.  7s.  4d. 
to  II.  8s.  lid  per  ton,  whereas  ferro-manganese  fetched 
as  much  as  lOl.  per  ton  on  exportation.  According  to 
a  report  of  the  Mining  and  Metallurgical  Union  of  the 
South  of  Russia,  the  world's  total  production  of  manganese, 
of  a  quality  such  as  is  obtainable  in  the  Caucasus,  during 
the  last  three  years  averaged  about  870,969  tons  per 
annum,  while  in  the  year  1903  about  435,484  tons  were 
exported  abroad  from  the  Caucasus  alone. 

Tin  production  of  Bolivia.  For.  Off.  Ann.  Ser.  [T.R.] 
The  quantity  of  tin  barrilla  exported  from  Bolivia  during 
1906  was  63,848,626  pounds  Spanish,  or  29,370,368  kilos., 
with  an  average  content  of  60  per  cent,  or  17,622,221 
kilos,  of  pure  tin,  as  compared  with  60,194,828  pounds 
Spanish,  or  27,689,621  kilos,  in  1905. 

The  Departments  where  tin  is  produced  are  Potosi, 
Oruro,  La  Paz  and  Cochabamba,  the  proportion  being  as 
follows  :  — 


Department. 


Potosi  with  Uyuni,  Tupiza,  Colque- 
chaca  and  part  which  is  exported 
through  the  Custom-house  at  Oruro 

Oruro    

La  Paz 

Cochabamba    

Total 


Quantity. 


Pounds 
Spanish. 


34,075,669 

25,892,342 

3,800,415 

80,200 


63,848,626 


Equivalent 
in  kilo". 


]  5,674,808 

11,910,477 

1,748,191 

36,892 


29,370,368 


Iron ;  Reduction   of ,    and    formation    of    carbides. 

R.  Schenck,  H.  Semiller,  and  V.  Falcke.     Ber.  1907, 

40,  1704—1726. 
The  authors  have  extended  their  experiments  on  the 
equilibrium  of  the  system :  iron,  ferrous  oxide,  carton, 
carbon  monoxide,  carbon  dioxide  (this  J.,  1905,  803), 
with  the  object  of  discovering  the  cause  of  discrepancies 
between  their  figures  and  those  of  Baur  and  Glaessner 
(this  J.,  1903,  699).  In  all  cases  the  system  was  heated 
to  a  determined  temperature  in  a  porcelain  tube  in  an 
electric  furnace,  and  kept  at  that  temperature  till  equili- 
brium was  established,  in  some  cases  many  hours,  some- 
times days,  being  requisite.  The  pressure  was  then  read, 
and  the  gases  quickly  extracted  by  means  of  a  special 
pump,  and  analysed.  Great  care  was  taken  to  exclude 
air,  and  the  gases  were  always  found  to  consist  of  carbon 
oxides. 

1.  System,  Fe,FeO,C(amorpkou8),CO,C02  :  The  iron 
was  obtained  by  reduction  of  the  oxalate  in  hydrogen, 
and  then  partially  converted  into  oxide  with  deposition 
of  carbon,  tjy  being  heated  in  a  stream  of  carbon  monoxide. 
The  whole  of  the  results  obtained  are  tabulated,  in  two 
sitries  conducted  in  different  jjlaces  by  different  observers. 
The  equilibrium-pressure  rises  with  the  temperature, 
from  27  mm.  at  465°  C.  to  858  mm.  at  670"  C,  but  the 
composition  of  the  gases  varies  only  slightly,  the  ratio 
of  carbon  monoxide  to  dioxide  being  at  562°  C,  53"7  :  46*3, 
and  at  662°  C,  58-4:  41-6. 

2.  System,       Fe,FeO,graphite,C'0,C02  :        The      equili 
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brium-constant,  j/  (see  this  J.  1905,  803)  is  obviously 
independent  of  the  variety  of  carbon  used  in  the  experi- 
ment, but  ^may  (and  does  in  fact)  vary.  The  composition 
of  the  gases  will  therefore  be  the  same  for  graphite  as  for 
amorphous  carbon  (for  ?;  represents  the  ratio  of  their 
pressures),  but  the  total  pressure  will  be  different  in  the 
two  cases.  Heller's  former  figures  for  the  equilibrium- 
pressure  were  12  mm.  at  500°  C,  111  mm.  at  640°,  574  mm. 
at  755°,  and  new  determinations  by  Falcke  give  129  mm. 
at  660°,  rising  to  304  mm.  at  710°  C.  The  pressures  are 
thus  notably  lower  than  in  the  case  of  amorphous  carbon. 

3.  System,  FeC,FeO,C{amorphous),CO,C02  :—U  in 
the  first  system  the  amount  of  iron  taken  be  small,  and 
the  amount  of  carbon  monoxide  (and  hence  of  gas-space) 
relatively  great,  the  equilibrium-pressures  are  much 
smaller  than  in  system  1.  This  is  due  to  the  conversion 
of  the  iron  into  cementite  [Fe3C],(3Fe-f  2CO  =  Fe3C-t-C02) ; 
for  a  pig-iron  free  from  manganese  and  rich  in  cementite 
gave  vmder  similar  circumstances  closely  corresponding 
figures.  Heller  found  pressures  from  10  mm.  at  468°  C. 
to  780  mm.  at  780°  ;  Semiller  finds  pressures  from  83  mm. 
at  634°  to  657  mm.  at  779°  C.  ;  and  Falcke  (whose  figures 
agree  closely  with  Heller's)  finds  the  ratio,  CO  :  CO2  to  be 
from  85-4 :  14-6  to  89-3  :  10*7.  Cementite  thus  appears 
to  be  more  readily  oxidisable  than  iron. 

4.  System,  Fe^Oi,FeO,C{amorphous),CO,C02  :  —  The 
mixture  of  ferrous  oxide  and  carbon  obtained  by  heating 
reduced  iron  with  carbon  monoxide,  was  heated  for  some 
time  in  carbon  dioxide,  which  produces  a  certain  amount 
of  magnetic  oxide.  The  mixture  so  obtained  gave  equili- 
brium-pressures from  121  mm.  at  528°  C.  to  699  mm.  at 
581°.  The  ratio,  CO :  CO2,  calculated  from  these  pressures 
and  the  pressures  and  gas-ratio  of  system  1,  is  42-6  :  57*4 
at  581°.  Baur  and  Glaessner  found  at  the  same  tempera- 
ture the  ratio  41-9  :  58-1. 

The  results  on  the  whole  confirm  those  of  Baur  and 
Glaessner,  especially  between  550°  and  700°,  but  the  curve 
of  results  for  system  1,  shews  no  minimum.  The  minimum 
found  by  Baur  and  Glaessner  is  possibly  due  to  equilibrium 
not  having  been  attained,  possibly  to  the  formation  of 
cementite.  Above  700°,  errors  are  likely  to  arise,  through 
the  formation  of  mixed  crystals  of  iron  and  cementite. 

Conditions  of  carbide-formation  : — From  the  data 
obtained,  the  curves  representing  the  conditions  of  equili- 
brium in  the  di-variant  systems. 


FeO-t-COrl^Fe  +  COa; 

"-1-.          (^) 

2COIJCO2  +  C; 

3-2 

^  =  ;_,.P       (e) 

3FeO  +  5CO:5Fe3C+4C02  ; 

^^d-v^') 

Fe304  +  C0:f;:3Fe0  +  CO2 ; 

v'  =  t\          id) 

can  be  traced  ;  and  from  the  intersections  of  these,  the 
conditions  of  the  corresponding  univariant  systems  can  be 
calculated.  The  intersection  of  (b)  and  (c)  is  a  point  in  the 
equilibrium  curve  of  the  system,  Fe,FeO,Fe3C,CO,C02  ; 
from  it  the  equilibrium  pressure  of  the  system  can  be 
calculated.  This  at  650°  C.  is  51-92  atm.,  and  at  700° 
166-3  atm.  These  represent  the  pressures  at  which 
metallic  iron  is  convertible  into  cementite  by  the  action 
of  carbon  monoxide.  Calculation  also  shews  that  at 
these  same  temperatures  the  gas  ratio,  CO  :  CO2  in  the 
equilibrium,  3Fe-f  2CO^Fe3C-l-C02  is  96:4  and  99:  1 
respectively  ;  that  is,  iron  cannot  be  converted  by  mixtures 
containing  less  than  these  percentages  of  carbon  monoxide. 

Heat  of  formation  of  cementite  : — From  the  data  above 
obtained  and  van't  HoflE's  equation,  the  molecular  heat 
of  formation  of  cementite  is  calculated  to  be  8940  calories. 
This  agrees  very  closely  with  Campbell's  experimentally 
obtained  result  of  8494  calories. 

Influence  of  manganese  on  the  cementite  equilibrium  : — 
Results  obtained  with  a  number  of  pig-irons  containing 
from  1  to  6  per  cent,  of  manganese  shewed  that  the  equili- 
brium-pressures in  system  3  are  greatly  reduced  by  the 
presence  of  manganese.  With  even  1  per  cent.,  the 
pressure  at  820°  is  only  180  mm.,  and  with  6  per  cent., 
it  is  15  mm.  at  943°  and  rises  onlv  to  96  mm.  at  1110°  C. 

-J.  T.  D. 


Cast  iron  as  cast  and  heat-treated.  W.  H.  Hatfield.  Carnegie 
research.  Iron  and  Steel  Inst.,  May,  1907.  [Advance 
proof.] 

Decomposition  of  carbides  : — A  number  of  bars  were  heated, 
and  at  successive  temperatures  pairs  were  removed ;  one 
of  these  was  cooled  in  air,  the  other  quenched  in  water, 
and  both  were  micrographically  examined.  Similar  tests 
were  made  with  bars  cooling  from  a  high  temperature. 
The  author  concludes  that  the  carbide,  FcgC,  dissociates 
gradually  between  800°  and  900°  C,  but  that  the  carbide, 
Fe24C,  decomposes  between  740°  and  650°  C.  in  the  vicinity 
of  All- 

Nature  of  annealing  carbon : — The  author  confirms 
Bauerman's  conclusion,  that  annealing  carbon  is  amor- 
phous, as  it  separates  at  too  low  a  temperature  for 
crystallisation. 

Casting  temperature  : — The  author  confirms  his  former 
results,  and  concludes  that  1.  Cast  irons  of  the  same 
composition  occasionally  vary  greatly  in  strength.  2.  This 
variation  is  not  influenced  by  the  temperature  of  casting. 
3.  Differences  in  mechanical  tests  are  usually  accompanied 
by  differences  in  micro-structure.  4.  Inequalities  in  the 
metal  can  usually  be  rectified  by  judicious  heat  treatment. 

^J.  T.  D. 

Iron  ;    Absorption  of  nitrogen  in  the  hardening  of  . 

H.  Braune.      Bihang  till.  Jemkontorets  Annaler,  1907, 
8,  191.     Chem.-Zeit.,  1907,  31,  Rep.,  284. 

The  author  has  studied  the  absorption  of  nitrogen  in  the 
cementation  process.  A  specimen  of  iron  containing 
0*35  per  cent,  of  carbon  was  hardened  by  heating 
in  contact  with  bone  charcoal  and  with  birch-wood 
charcoal  for  8  hours  at  800°  C,  and  subsequently,  test 
pieces  of  the  hardened  metal  were  subjected  to  a  white 
heat.     The  results  were  as  follows  : — 


Percentage  of  nitrogen  In  : — 


Originali   -^«f^. 


After  Ist    After  2nd 
reheating,    reheating. 


(1)  With  bone  cliarcoal. 
Outer  portion  of  test- 
piece  

Whole  cross-section  of 
test-piece  

Inner  portion  of  test 
piece  

(2)  With  birch-wood  char- 

coal. 

Outer  portion  of  test- 
piece  

Whole  cross-section  of 
test-piece  

Inner  portion  of  test- 
piece  


0-010 

0-070 

0-010 

0-022 

0-010 

0-016 

0-010 

0-024 

0-010 

0-015 

0-010 

0-012 

0-040 
0-021 
0-016 

0-018 
0-011 
0-010 


0-030 
0-018 
0-014 

0-017 
0-011 
0-010 


Experiments  were  also  made  with  iron  containing 
0-20  per  cent,  of  carbon.  The  absorption  of  nitrogen 
by  iron  is  greatest  when  cementation  is  effected  with 
bone  charcoal,  the  cyanogen  compounds  present  in  the 
latter  acting  as  the  medium  by  which  carbon  is  transferred 
to  the  metal.  If  the  cementing  mixture  be  moist,  more 
nitrogen  is  taken  up  by  the  iron,  owing  to  the  formation 
of  ammonia  from  the  cyanogen  compounds  ;  this  increased 
nitrogen  content  makes  the  metal  brittle.  To  obtain 
a  metal  hardened  only  on  the  surface,  cyanogen  compounds 
are  the  best  cementing  agents,  the  absorption  of  the  carbon 
taking  place  rapidly  and  at  a  relatively  low  temperature. 
If,  however,  it  is  desired  to  render  the  surface  of  the 
iron  not  only  hard,  but  also  tough,  the  cementation  should 
be  effected  either  electrically,  or  by  means  of  heating 
gases  which  have  been  previouslv  freed  from  ammonia. 
(See  also  this  J.,  1905,  621,  972  ;   1907,  50).— A.  S. 

Steel ;    Relation  between  the   process  of  manufacture  and 

some  of  the  physical  properties  of .     F.  W.  Harbord. 

Iron  and   Steel  Inst.,  May,   1907.     [Advance  proof.] 

From  the  results  of  tests  made  on  experimental  bars 
of  steels  containing  quantities  of  carbon  varying  from 
0-1  to  0-75  per  cent.,  the  manganese  being  as  far  as  possible 
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Tensile  Strength  deduced  from  Experimental  Bars. 


the  same  for  the  same  content  of  carbon,  it  is  shown  that 
for  steels  of  the  same  percentage  of  carbon,  the  tensile 
BtrcMex  are  in  the  foUowing  order  from  highest  to  lowest : 
•cid  Bwe^mer  steel,  ba^^ic  Bessemer,  acid  open-hearth, 
and  ba«ir  ojie-n-hcarth  steel.  Ela,stic  limits,  elongations, 
and  reductions  of  area  comyiare  with  the  tensile  tests,  and 
tbeee  result.*  are  confirmed  Vjy  a  very  large  numVjer  of 
othCTB  collected  from  various  sources.  The  following 
diagram  Rhows  percentage  of  carbon  in  different  varieties 
of  ^teel  of  the  same  tea«ile  strength  (defluced  from  experi- 
m»-ntal  V»an<),  from  which  it  will  >)e  seen  that  for  30-ton 
^teel  and  upward.".  a>XMit  0-1  per  cent,  more  carbon  is 
rrqoir^  in  oaoic  open-hearth  steel  than  in  acid  Bessemer 
•twl  to  give  the  name  result.  The  results  of  Brinell's 
hall  tcfit  for  hardne*<s  show  that  the  order  of  hardness 
foHowii    the    teasile   strength,    and    the    aiithor    is    of   the 

'■■ •'^at  it  will  Vie  safe  to  allow  an  increase  of  from 

'  nt.  to  0-12  j(er  rent,  of  carbon  for  basic  open- 
'!  rails  afl  compared  with  a^id  Bessemer  rails. 

— O.  F.  H. 

StetUt    Carhfin-tungnifn   .     T.    Swinden.     Iron    and 

Steel  Injit..  May.  1907.  [Advance  proof.] 
A  sntns  of  st€-el«  with  a  constant  fierccntage  (about 
3  yier  cent.)  of  tun(P«ten,  and  with  carbon  varying  from 
0-144  i>»-r  rent,  to  1-07  per  cent,  were  "examined 
ine<-hanically,  pjTomctrioally.  and  micro«copically.  The 
mechaniral  te«t.««  ohow  that  .3  Tier  cent,  of  tungsten  raises 
the  UTineWy  without  materially  lesKcning  the  duftilitv, 
the  maximno)  tenacity  being  at  0-fl  ]»er  cent,  of  carbon. 
The  elastic  ratio  is  much  higher  than  for  carbfjn  stet-ls, 
bat  alternating  MtreM  te»t«  fhow  that  the  "  sbfxk  " 
bardnew  or  brittlenewi  of  high-earlx^n  steeU  is  not  removed 
by  tnnc^ten.  F'rom  the  cfK*ling  curv»w  it  in  found  that 
bcknr  a  certain  initial   temperature,    the  critical   i>oint«i 


occur  as  for  carbon  steels,  but  that  on  cooling  from  above 
this  temjjerature,  which  varies  from  about  950"  C.  in  the 
case  of  low-carbon  steels  to  over  1100°  C.  for  high-carbon 
steels,  the  cooling  curves  are  much  modified.  Thus  for 
steels  containing  less  than  0'35  per  cent,  of  carbon,  heating 
beyond  the  initial  temperature  lowers  Ar  1  to  a  definite 
"  low  point,"  At  2  is  practically  unaffected,  Ar  3  is  gradu- 
ally suppressed  in  its  normal  position,  but  appears  again 
below  At  2,  forming  the  upper  maximum  of  the  "  low 
point  "  ;  for  steels  containing  from  0-35  per  cent,  to  0-9 
per  cent,  of  carbon,  Ar  1  is  first  lowered,  and  then  increased 
heating  displaces  Ar  3-2  towards  Ar  1  ;  for  steels 
containing  more  than  0*9  per  cent,  of  carbon,  the  Ar 
3.2.1  point  is  lowered  as  a  whole,  giving  a  single  "low 
point."  This  "  low  point "  is  practically  constant  at 
570°  C.  for  3  per  cent,  tungsten  steels,  and  is  not  affected 
by  the  rate  of  cooling  after  lowering  has  once  taken  place. 
The  micro-structures  resemble  those  of  carbon  steels 
but  are  finer  in  pattern. — 0.  F.  H. 

Sted ;    Manufacture  of ,  from  high-silicon  'phosphoric 

frig  iron  bi/  the  basic  Bessemer  process.     A.  W.  Richards, 
ron  and  Steel  Inst.,  May,  1907.     [Advance  proof]. 

So.ME  iron  oxide  is  put  into  the  converter,  with  or  without 
a  small  (juantity  of  lime,  and  the  molten  Cleveland  pig  iron 
(low  in  sulphur;  silicon,  1-5 — 3  per  cent.;  phosphorus, 
1-45 — 1-55  ]niT  cent.)  poured  in.  The  metal  is  blown 
till  all  silicon  is  oxidised,  and  the  converter  then  turned 
down,  and  as  much  of  the  slag  as  poesiblo  poured  off. 
The  slag  contains  :  iron,  3  jjer  cent.  ;  silica,  35 — 45  jx-r 
cent.  ;  and  no  phosphorus  ;  and  owing  to  the  low 
temjKjrature  during  the  first  blowing,  it  affects  the  basic 
linings  very  slightly.  The  slag  after  the  second  blowing 
contains  :  iron,  8 — 11  per  cent. ;  phosphoric  acid,  14—20 
jer   cent.    (96—100   per   cent,    ot    it   soluble    in    1    per 
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cent,  solution  of  citric  acid)  ;  silica,  11 — 12  per  cent. 
The  oxide  added  is  completely  reduced.  The  working 
is  very  clean,  and  the  steel  produced  is  of  very  regular 
quality,  rolls  excellently,  and  fulfils  very  rigid  requirements. 

— J.  T.  D. 

Steel ;     Production    of ,    from    pig-iron    containing 

chromium,  cobalt,  and  nickel.     A.  ^^'.  Richards.  Iron  & 
Steel  Inst.,  May,  1907.     [Advance  proof.] 

The  pig-iron  is  produced  from  ore  containing  about  0-9  per 
cent,  of  nickel  and  cobalt  and  2-4  per  cent,  of  chromium. 
The  ore  requires  a  large  amount  of  coke  and  of  limestone 
for  reduction,  and  produces  pig-iron  containing  1-75  per 
cent,  of  nickel  and  cobalt,  4  per  cent,  of  chromium,  and  4 
per  cent,  of  silicon.  To  make  steel  from  this,  there  are 
charged  into  an  open-hearth  furnace,  3  tons  each  of  lime 
and  basic  slag,  followed  by  3  tons  of  haematite  iron  ore. 
When  the  charge  is  pasty,  two  ladles  containing  10 — 11 
tons  each  of  the  melted  chrome-nickel  pig-iron  are  poured 
in.  Thick  foaming  slag  is  formed,  which  after  f — 1  hour  is 
run  off  at  the  slag  notches.  A  second  slag  is  then  formed 
from  the  materials  on  the  bottom  and  from  additions  of 
basic  slag,  fluorspar,  and  lime.  This  is  also  removed,  with 
mechanical  assistance  as  it  is  very  viscous.  With  4  per 
cent,  of  chromium  in  the  pig-iron,  3  or  4  such  slags  have  to 
be  made  and  removed  before  the  chromium  is  practically 
expelled.  The  metal  is  then  worked  as  an  ordinary  open- 
hearth  charge.  The  steel  formed  contains  about  0-5  per 
cent,  of  chromium,  some  being  reduced  from  the  oxide  in 
the  slag  during  decarburisation.  Steel  higher  in  chromium 
is  made  by  adding  a  sufficient  quantity  of  the  chromic  pig- 
iron  before  tapping.  The  boil  begins  9 — 10  hours  after 
charging  and  lasts  about  an  hour.  The  steel  has  very  high 
tensile  strength,  is  very  tough,  and  resists  reversal  of  strain 
ver\'  well.  It  is  improved  by  heating  to  650°  C.  after 
finishing,  and  cooling  in  air.  Results  of  mechanical  tests 
are  given  in  the  paper. — J.  T.  D. 

Tungsten  in  steel ;     Alkalimetric  method  for  the  determina- 
tion of .     S.  C.  Lind  and  B.  C.  Trueblood.     J.  An.er. 

Chem.  Soc.,  1907,  29,  477—481. 

Fkom  2  to  10  grms.  of  the  steel  are  dissolved  in  about  30  c.c. 
of  nitric  acid  of  sp.  gr.  1-2,  1 — 2  grms.  of  potassium  chlorate 
being  added  if  necessary.  The  solution  is  evaporated  to 
drjTiess,  the  residue  treated  with  15 — 20  c.c.  of  concen- 
trated hydrochloric  acid,  evaporated  nearly  ti  dryness,  and 
a  further  small  quantity  of  concentrated  hydrochloric  acid 
added.  The  whole  is  now  diluted  to  150 — 200  c.c,  boiled 
for  a  few  minutes  and  allowed  to  settle.  After  decanting 
off  the  clear  liquid  through  a  filter,  the  residue  of  silica  and 
tungstic  acid  is  washed  repeatedly  by  decantation  with  hot 
5 — 10  per  cent,  hydrochloric  acid  till  free  from  iron  (by 
thiocyanate  test),  and  then  washed  free  from  acid  with  a 
3 — 5  per  cent,  sohition  of  sodium  nitrate.  The  residue  and 
filter  are  treated  with  excess  of  N/o  potassium  hydroxide 
solution,  and  heated,  if  necessary,  to  complete  the  solution 
of  the  tungstic  oxide  ;  after  cooling,  the  excess  of  alkali  is 
titrated  with  X/5  hydrochloric  acid  and  phenolphthalein. 

—A.  S. 

Electrolytic  corrosion  of  iron  and  stctl  in  concrete.     A.  A. 
knudson.     Electrician,  1907,  59,  213—214. 

ALTHoroH  steel  structures  are  well  preserved  from  ordinary 
corrosion  in  salt  or  fresh  water,  if  surrounded  by  concrete, 
this  no  longer  holds  where  the  metal  is  subjected  to  even 
the  most  minute  electrolytic  action.  Under  these  con- 
ditions the  metal  is  corroded,  and  the  concrete  seriou.-ly 
disintegrated,  the  effect  being  more  marked  in  salt  than  in 
fresh  water  by  reason  of  the  lower  electrical  resistance. 
The  experiments  on  which  these  conclusions  are  based, 
emphasise  the  necessity  for  providing  suitable  water- 
proofmg  and  electrical  shielding  of  all  structural  steel  work 
liable  to  be  attacked  by  stray  currents  from  tramways  or 
power  houses. — R.  S.  H. 

Copper-tellurium.       M.     Chikashigc.       Z.    anorg.    Chem., 
1907,  54,  50—57. 

Fkom  the  thermal  and  microscopical  analysis  the  following 
conclusions  are  drawn.  Two  compounds  exist  having  the 
composition  corresponding  to  the  formula*,  Cu4Te3  and 
Cu2Te.     The  compound,  CugTe,  is  formed  at  855°  C.  and  is 


of  a  grey  coloiu-.  It  is  only  miscible  with  molten  copper  ta 
a  very  small  extent.  With  tellurium  a  series  of  mixed 
crystals  are  formed  with  a  composition  varying  between 
49-9  and  45  per  cent,  of  copper.  This  compound  and  its 
mixed  crystals  with  tellurium  possesses  two  transition 
points  at  387°  and  351°  respectively,  and,  consequently, 
there  are  three  stable  crystalline  forms.  The  compound, 
Cu^Tcs,  occiu-s  as  a  violet  crystalline  substance  and  is 
formed  at  62.3°  C.  ;  at  365°  C.,  these  crystals  are  trans- 
formed into  another  crystalline  variety  with  a  considerable 
evolution  of  heat.  A  mixture  of  tellurium  and  the  com- 
pound, CuiTe-,  with  a  content  of  about  17-3  per  cent,  of 
copper  forms  an  eutectic.  Down  to  0-05  per  cent.,  the 
presence  of  tellurium  in  copper  can  be  detected  with  the 
microscope  and  evidently  occurs  as  drops  of  the  compound, 
CusTe,  surrounding  the  copper  crystals  ;  since  tellurium 
occurs  in  some  Japanese  copper  and  has  a  considerable 
influence  on  the  physical  properties,  the  observation  is  of 
some  practical  importance. — R.  S.  H. 

Zinc  blende  and  calamine  ;  Mixing  of  .     F.  Juretzka. 

Z.  angew.  Chem.,  1907,  20.  750—754. 
The  author  gives  a  detailed  example  of  the  calculation  of 
a  suitable  charge  of  zinc  blende  and  calamine.  The  iron- 
content  of  the  mixture  must  not  exceed  10  to  12  per  cent.  ; 
the  coal  added  should  be  sufficient  to  leave  20  to  25  per 
cent,  of  carbon  in  the  residue.  The  slag  should  be  approxi- 
mately a  monosilicate,  with  metallic  bases  (FeO,  MnO)  and 
earth  bases  (AI2O3,  CaO,  BaO,  MgO)  in  the  ratio  1  :  1.  The 
total  .sulphur  should  not  exceed  4  to  6  per  cent.  :  the  more 
calcium  sulphate  is  present,  the  higher  will  be  the  loss  of 
metal.  A  little  free  lime  should  be  added  in  order  to 
decompose  any  metallic  sulphides  formed  during  the  dis- 
tillation. If  much  lead  is  present  in  the  ore,  it  must  be 
recovered  ;  in  this  case,  not  less  than  7  to  8  per  cent,  of 
lead  should  be  present  in  the  charge  ;  on  the  other  hand, 
if  lead  is  not  recovered,  not  more  than  0-2  per  cent,  should 
be  present. — A.  G.  L. 

Willemite  ;  Detection  of  by  phosphorescence.     E.  K- 

Judd.  Eng.  and  Mining  J.,  1907,  83,  803. 
At  Frankhn  Furnace,  X.J.,  U.S.A.,  a  complex  zinc  ore 
composed  of  a  granular  mixture  of  franklinite,  zinkite, 
and  willemite,  with  calcite  and  garnet  as  the  principal, 
gangue  minerals,  is  treated  first  in  a  magnetic  separator. 
At  the  first  pole  most  of  the  fi-anklinite  is  removed,  whilst, 
the  second  attracts  the  garnet  and  the  remainder  of  the 
franklinite.  In  the  .subsequent  separation  of  the  residual 
mixtui'c  of  zinkite,  willemite,  and  calcite,  by  a  wet  process, 
the  willemite  exhibits  a  tendency  to  pass  with  the  calcite 
into  the  tailings,  but,  hitherto  no  ready  means  of  detecting 
its  presence  in  the  latter  has  been  available.  G.  C.  Stone 
has,  however,  utilised  for  this  purpose,  the  marked  lumines- 
cence exhibited  by  willemite  when  illuminated  by  ultra- 
violet light.  Two  heavy  half-round  copper  bars,  insulated 
from  each  other,  are  connected  at  one  end  by  a  porcelain 
tube  which  serves  as  a  handle  and  as  a  receptacle  for 
resistance  coils.  The  free  ends  of  the  bars  are  3  in.  apart, 
and  are  provided  with  holes,  through  each  of  which  a 
wrought-iron  screw  passes,  the  points  of  the  two  screws 
meeting  in  the  middle  of  the  space  between  the  copper 
bars.  The  ends  of  the  bars  in  the  porcelain  tube  are 
connected  with  the  two  wires  of  a  110- volt  electric  lighting 
circuit,  and.  on  passing  the  current,  an  arc  is  produced 
between  the  iron  poles,  emitting  light  rich  in  ultra-violet 
rays.  If  tailings  containing  willemite  be  exposed  to  this 
light,  the  fragments  of  that  mineral  exhibit  a  bright 
apple-green  luminescence.  By  the  aid  of  this  test  it  was 
found  that  contrary  to  expectation,  coar.se  jigs  were  more 
,  efficient  than  fine  jigs  for  the  .separation  of  willemite. — A.  S. 

Wood  charcoal ;  Examination  of  gases  evolved  in  the  pre- 
paration of .     E.  Juou.     III.,  page  677. 

Titanium  ;   Volumetric  determination  of .     G.   Gallo. 

XXIIL,  page  719. 

English  P.vrExxs. 

Ores  ;  Process  for  the  treatment  of and  for  de-tinning 

tinned-iron  sheets.     L.  Riviere,  Paris.     Eng.  Pat.  10  309, 
May  2,  1906.     Under  Int.  Con  v.,  May  2,  1905. 

See  Ft.  Pat.  360,602  of  1905  ;  this  J.,  1906,  643.— T.  F.  B. 
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Zine    from   zinc  ortf  ;    Furnace    for  obtaining .      P. 

Schmidt  and  A.  Desgraz.     Eng.   Pat.   11.191.  May  12, 

1906. 
SiK  Fr.  Pat.  307.36S  of  1 W6  ;  this  J..  1900.  1 155.— T.  F.  B. 

ilagnetic  maUrial  :  Manufaciurt  of .      R-  A.  Hadlield, 

Sheffield.     Fjig.  Pat.  11.974.  May -i'i.  1906. 
Ske  U.S.  Pats.  S36.756-8  and  S4J,403  ;  this  J.,  1907,  155 
uid  415.— T.  F.  B. 

Fum(\^  from   ores  ;  Apparatus  for  the  arresting  and  de- 

po>.iting  of  .     W.    W.   FWe,   London.     Eng.    Pat. 

14.401.  June  -23,  1906. 
The  fumes  from  roasting  furnaces  are  condensed  by 
passing  them  successively^  through  dry  screen  and  wet 
screen  chambers.  Each  "of  the  dry  screen  chambers  is 
divided  Internallv  into  three  vertical  compartments 
which  are  fitted"  at  intervals  with  transverse  frames, 
C»iT>-ing  screens  of  Hessian  cloth,  canvas,  or  similar 
material ;  gaps  are  left  alternately  in  the  frames  at  top 
and  bottom  to  force  the  fumes  to  follow  a  zig-zag  course 
over  the  surface  of  the  screens.  When  charged  with 
fumes,  the  frames  are  removed  through  the  tops  of  the 
chambers,  which  are  made  of  removable  plates  made 
gas-tight  by  means  of  asbestos  packing  interposed  between 
them  and  the  X-cross-bars  on  which  they  rest.  The  wet 
screen  chambers  consist  of  two  compartments  separated 
by  a  wall,  and  communicating  with  each  other  by  ports 
ailtuated  below  the  level  of  the  liquid  which  occupies  the 
lower  part  of  each  chamber.  The  fume.s,  in  passing  from 
one  compartment  to  the  other,  are  forced  to  pass  through 
these  ports. — A.  G.  L. 

Ovens  or  kilns  for  annealing   iron  castings,   for  burning 

bricks  and  pottery-unre,    and    for     other    similar     uses. 

W.    P.    Gibbons.    Lower   Gomal,    Staffs,    R.    Masters, 

Dud'ey,  Worcester,  and  R.   Baker,  Smethwick,  Staffs. 

Eng.   Pat.   16,641,  July  24,  190G. 

A  ctKcn-AK  kiln  has,  in  the  lower  part  of  the  wall,  a  main 

annular  tlue  connected  with  a  gas  producer,  and  branch 

flues  in  the  wall  opening  into  the  kiln  some  distance  up. 

Secondary  air  passages  leading  from  the  outside,  below  the 

floor  level,  paas  up  at  the  sides  of  the  branch  gas  flues, 

and  the  waste  gases  are  withdrawn  through  a  series  of 

pauages  beneath  the  floor. — 0.  F.  H. 

Metals  [Platinum,    d-c] ;     Coating   of   metals   with . 

A.  C.  Hvde,  Ealing  and  K.  R.  Swan,  London.      Eng. 

Pat.  18.S03,  Aug.  22,  1906. 
l£05,  nickel,  or  their  alloj's  are  covered  with  a  thin  sheet 
of  platinum  or  a  metal  of  the  platinum  group,  and  heated 
in  a  muffle  in  an  atmosphere  of  hydrogen  to  a  temperature 
near  the  melting  point  of  the  more  fusible  metal.  The 
metal  or  alloy  may  then  be  rolled,  "  spun,"  &c.  without 
injury   to   the   platinum   coating. — 0.  F.  H. 

iletal  ingots  and  other  bodies  ;  Manufacture  and  production 

of  compound  ,   and  apparatus  to  be   used  in  such 

manufacture.     J.    F.    Moiinot,    New   York.     Eng.    Pat. 
8913a,  Oct.  12,  1900  (under  rule  5  of  Pat.  Rules,  1905). 

Ths  metal  ingot,  which  is  to  be  coated  with  another  metal, 
ia  thoroughly  cleaned  and  heated  in  a  non -oxidising 
•tmoapbere  ;  it  is  then  transferred  to  a  movable  casing, 
baring  a  removable  l»ottom  plate,  and  filled  with  a  reducing 
gma.  a«  j '  ■  '  -"  '*■  The  ingot  and  casing  (with  bottom 
plate  re:  •    then  dipjicd  into  the  molten  coating 

metal.      J  '"   plate  is  replaced,  so  as  to  enclose 

a  layer  of  the  molten  metal  between  the  ingot  and  the 
walU  of  the  casing,  and  the  whole  is  removed  from  the  bath, 
the  coating  being  th'-n  allowed  U)  solidify.— .\.  G.  L. 

Ores   [Tin   ozidf   and    uxjlframitf]  ;     Separation   of   . 

F.   I-hetzJinh,  LfinAfm,  and  J.   Paull.  fJannington,  Corn- 
wall.     I-Jig.  Pat.  23.5*17,  ^)ct.  2.3,  1906. 

Ij»  order  to  ■e{»arat«  wolframite  from  tin  oxide,  the  ore, 
after  roanting,  ia  treated  with  sulphuric  or  other  acid, 
and  then  paaaed  through  the  magn«'tic  wparators.  The 
treatment  with  acid  diiMKjlven  or  reduren  the  magnetic 
oxide  of  iron,  which  would  otherwise  coat  the  non- 
mafrnetir  tin  oxide,  and  **>  cauv  irii[»erfeot  separation 
of  the  latter  from  the  magEietic  wolframite. — A.  G.  L. 


Ores  and  the  like  ;    Process  and  device  for  dressing 

07!  jigger  sieves.  W.  Saiierbrey,  Cunnersdorf,  Germany. 
Eng.  Pat.  407,  Jan.  7,  1907.  "Under  Int.  Conv.,  Jan.  8, 
1906. 

See  Fr.  Pat.  371,751  of  1906 ;  this  J.,  1907.  416.— T.  F.  B. 

Kilns  and  the  like  ;    Method  of  heating .     C.  Dellwik. 

Eng.  Pat.  5976,  March  12,  1907.     L,  page  672. 

Iron  oxides  ;    Process  of  and  mixture  for  reducing . 

H.  W.  Lash,  Qeveland,  U.S.A.  Eng.  Pat.  387,  Jan.  7, 
1907. 

The  finely-divided  iron  oxide  (iron  sands  from  New 
Zealand,  or  the  St.  Lawrence,  &c.)  is  mixed  with  coke 
and  not  more  than  its  own  weight  of  "  finely  divided  cast- 
or pig-iron,"  and  smelted  for  steel  in  an  open-hearth 
furnace.  A  readily  combustible  material,  e.g.,  sawdust 
or  bituminous  coal,  may  be  added  to  the  mixture  so  as 
to  leave  a  porous  mass  after  this  material  has  been  burnt. 
Fluxes,  e.g.,  lime  and  fluorspar,  and  binding  agents  may 
also  be  added. — A.  G.  L. 

United  States  Patents. 

Ores  ;    Apparatus  for  extracting  metals  [gold  and  silver^ 

from    their    .     C.    R.    Arnold,    Philadelphia,    Pa. 

U.S.  Pat.  849,097,  April  2,  1907.  (See  this  J.,  1906, 
699.) 


The  apparatus  consists  of  a  closed  vat,  5,  containing 
a  pulp  of  finely  crushed  ore  and  cyanide  solution,  which 
is  agitated  by  the  passage  through  it  of  heated  air  mixed 
with  a  halogen  gas.  The  air  enters  the  vat  at  the  bottom 
by  the  inlet,  25,  after  passing  through  the  heater,  3, 
and  the  Woulffe  bottle,  4,  in  which  the  halogen  gas  is 
generated.  The  air  is  withdrawn  from  the  vat  through 
the  outlet,  26,  and  ab.sorption  tanks,  8,  by  means  of  a 
hydraulic  pump,  9,  which  also  serves  to  maintain  the 
current  of  air  through  the  whole  apparatus. — 0.  F.  H. 

Metals  [Copper]  ;   Process  for  the  extraction  of from 

their  ores.      R.  Lamb,  New  York.     U.S.  Pat.  852,438, 
May  7,  1907. 

The  copper  ore  in  the  granular  state  is  roasted  at  a  low 
temperature  in  order  to  render  the  copper  soluble  and 
convert  the  iron  into  an  insoluble  oxide.  The  roasted  ore 
is  then  placed  in  a  closed  vessel  into  which  water  and  liquid 
sulphur  dioxide  are  introduced.  After  the  leaching  of  the 
ore  by  the  sulphurous  acid  is  finished,  the  solution  and 
residue  are  separated  pneumatically.  The  solution  is  then 
electrolysed  between  insoluble  electrodes  to  deposit 
the  copper.  A  low  current  density  is  used,  and  an  excess 
of  sulphurous  acid  is  maintained  in  the  solution,  which 
is  oxidised  to  sulphuric  acid  duriniz  the  operation. 
This  sulphuric  acid,  together  with  fresh  liquid 
Bulphur  dioxide,  serves  for  the  leaching  of  the  next  lot 
of  ore. — A.  G.  L. 

[Copper]  Ores  ;  Method  of  treating .     J.  W.  Boileau, 

Assignor  to  J.   B.   Knoblock,  Denver,  Colo.     U.S.  Pat. 
853,575,  May  14,  1907 

Copper  is  extracted  from  ores  by  treating  the  latter,  in  a 
finely  pulverised  condition,  with  sulphuric  acid,  salt,  and 
water,  in  the  presence  of  hot  air  under  pressure. — A.  S. 
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Agglomerating  minerals  ;  Process  of .     W.  G.  Perkins 

and  T.  Cox,  jun.,  San  Francisco,  Cal.  U.S.  Pat.  852,611, 
May  7,  1907. 
Mateki.vls  containing  oxides,  sulphides,  sulphates,  car- 
bonates, and  silicates,  and  "  possessing  fuel  properties," 
are  agglomerated  by  placing  them  in  a  receptacle,  applying 
heat,  and  introducing  air,  so  as  to  cause  combustion  of 
a  part  of  the  materials. — A.  G.  L. 

Ore  ;  Apparatus  for  sintering  fine .     J.  G.  Eergquist, 

Assignor  to  American  Sintering  Co.,  Chicago.  U.S.  Pat. 
853,433,  May  14,  1907. 

See  Fr.  Pat.  371,648  of  1906  ;  this  J.,  1907,  416.— T.  F.  B. 

Detinning.  F.  von  Kiigelgen  and  G.  0.  Seward,  Holcombs 
Rock,  Va.,  Assignors  to  Tin  Products  Co.,  ;Xew  York. 
U.S.  Pat.  853,461,  May  14,  1907. 
The  tin  scrap  is  detinned  by  subjecting  it  to  the  action  of 
dry  chlorine  at  a  temperature  below  the  volatilisation 
point  of  stannic  chloride,  then  the  stannic  chloride  is 
removed  from  the  vessel  by  means  of  a  current  of  dry 
chlorine,  and.  finally,  the  residual  chlorine  is  displaced 
by  air  from  which  the  oxygen  has  been  removed. — A.  S. 

Tinning  or  coating  metal  sheets  ;  Process  of .     L.  C. 

Steele,  Pittsburg,  Pa.  U.S.  Pat.  854,006,  May  21,  1907. 
The  sheet  of  metal  to  be  coated  is  passed  upwards  through 
a  bath  of  the  molten  coating  metal,  such  as  tin,  and 
through  oil  or  similar  substance  resting  thereon,  and 
suction  is  applied  across  the  \vidth  of  the  sheet,  on  both 
sides,  just  above  the  level  of  the  coating  metal.  In  this 
way  the  surplus  tin  is  removed  from  the  sheet  of  metal, 
and  the  oil  is  caused  to  pass  continually  over  the  surface 
of  the  latter  as  it  emerges  from  the  bath  of  coating  metal. 
The  oil  withdrawn  by  the  suction  pump  is  filtered,  and 
then  returned  to  the  bath. — A.  S. 

Mercury  or  quicksilver  still.     R.  A.  Lackmarm,  Portland, 

Oreg.  U.S.  Pat.  853,701,  May  14,  1907. 
The  impure  mercury  is  introduced  through  a  valved 
pipe  into  the  still,  which  is  clo.sed  gas-tight  by  a  cover, 
suitably  cooled.  The  surface  of  the  portion  of  the  cover 
within  the  still  is  silver-plated.  Across  the  upper  portion 
of  the  still  is  an  inclined  channel  or  gutter,  provided  in 
the  middle  with  a  spoon-shaped  enlargement,  directly 
below  the  apex  of  the  conical  bottom  of  the  cover.  The 
inclined  gutter  communicates  with  an  outlet  in  the  side  of 
the  still.  On  heating  the  still,  the  mercury  is  vaporised  ; 
it  condenses  on  the  conical  bottom  of  the  cover,  drains 
back  into  the  gutter,  and  passes  thence,  as  explained, 
to  the  outlet  and  through  a  pipe  into  a  receiver  containing 
water. — A.  S. 

Cast  metal;  Manufacture  of .  R.  C.  Totten,  Pitts- 
burg, Pa.  U.S.  Pat.  854,126,  May  21,  1907. 
The  claims  are  for  cast  metal  haAring  a  chilled  surface 
and  consisting  of  "  coke  or  coal  iron  "  and  spiegelei-en. 
The  metal  contains  at  least  0-5  per  cent,  of  combined 
carbon,  together  with  manganese  to  the  extent  of  at  least 
1  per  cent,  more  than  the  proportion  of  combined  carbon. 

— A.  S. 

Alloys;    Manufacture  of .     G.  E.  Buttenshaw,  Man 

Chester.      U.S,   Pat.    854,462,    May   21,    1907. 
See  Eng.  Pat.  792  of  1905 ;   this  J.,  1906,  184.— T.  F.  B. 
Ores  ;  Apparatus  for  treating .     T.  D.  Pitts,  Assignor 

to  The   Xew  Cyanide   Process  Co.,   New   York.     U.S. 

Pat.  854,526,  May  21,  1907. 
The  apparatus  consists  of  a  rotatable  casing  or  barrel, 
the  inner  walls  of  which  are  provided  at  intervals  with 
annular  plates  or  rings,  to  which  rsdial  bafHe-plates  are 
secured.  Stationary  inlet  and  outlet  jiipes  are  cormectcd 
centrally  with  opposite  ends  of  the  casing,  the  inner  end 
of  the  outlet  pipe  being  provided  with  a  part  directed 
upward  opening  into  the  barrel. — A.  G.  L. 

{Iron']  Ores  ;  Preparing  and  reducing .     E.  Pollacsek, 

Xew  York.     U.S.  Pat.  854,527,  May  21,   1907. 
Iron  ores  are  prepared  for  reduction  by  mixing  th?m  with 
a  reducing   agent,    and    a   liquid   containing   a   glue-like 
substance  for  the  purpose  of  giving  the  mass  a  plastic 
consistency  and  binding  together  its  components. — A.G.L. 


Fbench  Patbests. 

Steel  and  alloy  steels  ;     Process  for  annealing  and  super- 
ficially   carhurising .     J.    Churchward.     Fr.    Pat. 

372,503,  Dec.  12,  1906. 

The  steel  is  reheated  to  about  1100°  C,  and  allowed  to  cool 
slowly  to  a  temperature  of  320°  C.  to  260°  C.  This  treat- 
ment is  repeated  once  or  several  times,  and  the  stoel  finally 
allowed  to  cool  slowly  to  the  ordinary  temperature.  In 
the  case  of  alloy  steels,  the  first  reheating  is  the  same  as  for 
ordinary  carbon  steels,  but  subsequent  reheatings  are 
only  carried  to  a  point  just  below  the  critical  temperatures 
for  the  alloy  metals.  Superficial  carburisation  may  be 
efTected  by  allowing  the  surface  to  be  carburised  to  rest, 
during  the  anneahng  process,  on  a  bed  of  carbonaceous 
material  containing  animal  charcoal. — O.  F.  H. 

Briquettes  [of  fuels  and  ores'],  and  binding  medium  therefor. 
P.  Leotard.     Fr.  Pat.  373,360,  Jan.  7,  1907.      II.,  page  677. 

Furnace;     Crucible    .     R.    Lindemarm.     Fr.    Pat. 

373,433,  Jan.  9,  1907. 

The  furnace  is  of  square  cross-section  and  has  double  walls. 
The  air  supply  after  passing  between  the  walls  and 
beneath  the  grate,  enters  the  furnace  by  four  tangential 
openings  at  the  corners,  just  above  the  grate. — 0.  F.  H. 

Ores  ;  Jig  or  apparatus  for  concentrating  or  tvashing . 

A.  Taylor.     Fr.  Pat.   373.497,  Jan.   12,   1907. 

A  JIG  or  other  similar  concentrating  machine  is  given  a 
vibratory  motion  by  being  connected  by  two  flexible 
steel  bands  to  a  shaft  rotating  excentrically.  The 
vibratory  motion  may  be  transmitted  to  the  jig  as  a  whole, 
to  the  screen  only,  or  to  a  piston  in  one  compartment  of 
the  jig ;  and  means  are  provided  for  altering  the  excen- 
tricity  of  the  rotating  shaft  and  so  varying  the  rapidity 
of  the  vibrations. — 0.  F.  H. 


XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY, 

{Continued  from  page  022.) 

(A . )— ELECTRO-CHEinSTRY. 

yUrogen  ;  Oxidation  of by  the  silent' discharge  through 

air.      E.  Warburg  and  G.  Leithauser.     Preuss.  Akad. 
Wiss.  Berlin,   Sitz.   Ber.,   1907,  12,  229—234. 

Hatjtefeuille  and  Chappuis  observed  in  1881  that  the 
silent  discharge  passing  through  mixtures  of  oxygen  and 
nitrogen  produced  ozone  and  a  nitrogen  oxide,  pernitric 
acid,  XgOg.  characterised  by  strong  absorption  in  the 
visible  spectrum.  The  authors  find  that  a  nitrogen 
oxide  with  this  characteristic  absorption,  for  which  they 
propose  the  designation,  Y,  is  formed  whenever  dry 
oxygen  acts  on  nitric  anhydride  ;  the  silent  discharge 
is  not  essential.  The  resulting  gas  was  examined  for 
absorption  in  a  tube  of  30  cm.  length,  when  15  absorption 
bands  were  seen,  as  against  the  8  described  by  Haute- 
feuille  and  Chappuis,  who  worked  with  evidently  less 
concentrated  Y-gas  in  a  tube  2  m.  in  length.  The  absorp- 
tion is  at  a  maximum  at  60°  C,  but  the  gas  is  soon 
decomposed  by  heat ;  it  disappears  at  — 79°,  when  a 
snow  is  condensed  on  the  walls  of  the  tube,  the  remaining 
gas  not  showing  any  absorption.  The  absorption  also 
disappears  when  the  Y-gas  is  passed  through  sulphuric 
acid  or  over  phosphorus  pentoxide,  and  further  on  addition 
of  water  vapour  to  the  Y.  The  spectrum  resembles  that  of 
ozone  mapped  by  Ladenburg  and  I^hmarn,  whose 
oxygen,  the  author  suggests,  was  probably  not  pure. 
The  formula,  NoOg,  is  not  disproved.  Together  with  the 
Y,  ozone  also  disappears  in  the  course  of  time.  [cf. 
Raschig,  page  686.] 

Iron  :      Quantitative    separation    of    from    titanium 

and   aluminium.      Use    of    a   diaphragm    in    elect rol /tic 
analysis.     G.  Magri  and  G.  Ercolini.    XXIII.,  page  719. 

Tin ;    Electrolytic  determination  of  with  the  U8e\pf 

a  rotating  anode.     L.  F.  Witmer.      XXIII.,  page  718. 
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Paper  pulp ;    Bleadiing tn'th  thctrt^li/tic  hi/ixKhlorite 

solutioHj:.     \\.  p.  Digby.     XIX..  jmge  11-2. 

EXGUSH  Patkxts. 

Electric  battenes.     E.    Buhot.    Paris.     Eng.    Pat.    11.652, 
May  IS.  HKHV     Under  Int.  Conv..  May  23.  1905. 

SsBFr.  Pat.  354.551  of  1905  ;  this  J..  1905.  1115.— T.  F.  B. 

Incatuhscing     bodies     for     thclric     incamh-'^ccnt     Iamp-9  7 

Mouufticture    of .     A.    Just.    F.    Hananian.    and 

Vereinigtc  FJectricitats  A.-G.  Eng.  Pat.  11,944, 
May  22,  1906.     II..  page  675. 

FQamertts    for     electric     incnndescent     lamps  ;      Supports 

for    metallic .     A.     Lcdcrer.     Eng.    Pat.     20,210, 

Sept.  11.  1906.     IL.  page  676. 

Air  and  other  ga^es  :    Mode  of  and  means  for  ehctrically 

treating  .     J.  H.  Bridge,  Philadelphia.     Eng.  Pat. 

17.768.  Aug.  7.  1906. 

See  U.S.  Pats.  S32.767  and  832.768  of  1906;  this  J., 
1906.  1053.— T.  F.  B. 

Furnaces,    electric  ;     Regulation    of    .     C.    Bingham, 

London.     Eng.  Pat.  28..593,  Dec.  14.  1906.  ! 

Is  an  electric  furnace,  such  as  is  used  for  the  manufacture    | 
of  calcium  carbide,  the  electrodes  of  one  sign  are  placed    ; 
at  a  higher  level  than  those  of  opposite  sign,   and  the 
voltage  is  varietl   by  cutting  out  or  inserting  in  circuit 
portions  of  the  transformer,  generator,  or  exciter  of  an    ! 
alternating  current  generator,  as  the  case  mav  be.  I 

—0.  F.  H. 

United  States  Patent. 

i 

Accumulators  ;   Process  for  the  production  of  active  matter 

for    with    mixed   oxides.     H.    Fredet,    Brignoud, 

France.     U.S.  Pat.  854,940,  May  28.  1907.  ' 

See  Fr.  Pat.  328,8.56  of  1903  ;  this  J.,  1903,  1004.— T.  F.  B. 

Fbexch  Patents. 

I 

Electrodes  for  arc  lamps.     A.  Blondel.     Fr.  Pat.  373,270,    I 

March  13,  1906.     IL,  page  677.  I 

Furnace  ;  Electric    resistance    of    carbon    protected 

against  oxidation.  C.  Ferv  and  C.  Langlet.  First 
Addition,  dated  Dec.  26,  1906,  to  Fr.  Pat.  363,437, 
Feb.  17,  1906  (thi.9  J.  1906,  854). 

The  addition  relates  to  several  different  arrangements  i 
for  preventing,  in  electric  resistance  furnaces,  the  dis- 
locations, which  arise  from  unequal  dilatation  of  the 
varioo.i  portions  of  the  furnace.  The  exterior  envelope 
of  Huch  a  furnace  as  that  described  in  the  main  patent, 
is  heated  to  a  les-ser  degree  than  the  other  parts  of  the 
fnmace.  and,  in  this  addition,  it  is  therefore  so  arranged 
••  to  permit  of  a  free  longitudinal  displacement.  Thus, 
the  envelope  may  consist  of  two  cylinders,  fitted  one 
within  the  other,  or  of  one  cylinder  partially  surrounding 
two  other*,  with  interior  joints  of  asbestos.  To  enable 
the  envelofx-ji  to  glide,  one  over  the  other,  more  readily, 

t^ 1  -1.  T,  may  be  providcfl  with  radial  wings,  or  with 

■••  '    groovfs    in    which    balls    engage.     In    alter- 

ri  ",  which  are  detK-ribed,  the  jwriphery  of  the 

outer  cylinder  is  provided  with  undulations,  or  it  may 
cooniflt  of  rings  stam[x.-d  out  and  assembled  one  against 
the  other,  fjr  the  ends  of  the  outer  cylinder  may  be  undu- 
lated or  flexible.  In  the  case  of  a  muffle  or  crucible 
fnmare.  the  independence  of  the  heated  parts  may  be 
■ecnrM  by  the  employment  of  a  rigid  envclof>c,  with  a 
working  chamber  fixed  only  at  one  end  of  the  envelope, 
and  free  to  dilate  in  the  interior  of  the  furnace.  An 
e1»«tir  ranHnrtor  of  carlK/n  may  l>c  employed,  fixed  at  the 
^'■'-  '>f   the   envelofK',    or   a   non-clastic   con- 

'i  fixed  nn]y  to  the  envelope  at  the  same 

ci: .       ..•    working  chamU-r.   and   dilating  freely 

with  the  latter  m  the  interior  of  the  furnace.  TTie  carbon 
ecoducUir  nuty  aluo  be  made  in  the  form  of  a  U-**bajK'd 
plate,  or  a«  a  split  cylindrical  tabe. — B.  X. 


Adhesive  material,  for  rendering  more  solid  the  active 
material  in  electric  accumulators.  E.  W.  Barton-Wright 
and  Q.  Marino.  Fr.  Pat.  373.044,  Dec.  28,  1906.  Under 
Int.  Conv.  Nov.  29,  1906. 

Castor  oil  is  mixed  with  5  to  6  per  cent,  of  its  weight 
of  finely-powdered  litharge,  and  3  to  4  per  cent,  of  man- 
ganese peroxide,  and  the  mixture  is  boiled,  allowed  to 
clarify,  and  the  oil  decanted  oft'  from  the  powder,  the 
latter  being  afterwards  washed  with  benzene  or  alcohol 
to  remove  adhering  oil.  The  powder  is  then  mixed  with 
90  per  cent,  of  its  weight  of  litharge  and  with  dilute 
sulphuric  acid  to  form  a  paste. — B.  N. 

Accumulators.     P.  G.  Triquet.     Fr.  Pat.  373.098,  Dec.  29, 
1906. 

Each  element  of  the  accumulator  consists  of  a  porous 
plate  of  carbon,  provided  with  cavities  or  conduits  in 
which  is  disposed  the  active  material.  Metallic  conductors 
are  fixed  to  the  plate  itself,  or  in  the  active  material. 
The  plate  of  carbon  may  be  prepared  by  the  action  of 
dilute  acid  on  a  plate  of  carburised  cast  iron,  of  con- 
venient dimensions. — B.  N. 

Insulating  product  ivith  cellulose  basis  ;  New .     E.  and 

M.  Lamort.     Fr.  Pat.  373,407,  Jan.  9,  1907. 

A  PULP,  of  mucilaginous  and  oily  consistency,  is  prepared 
by  "  beating  "  suitable  forms  of  cellulose  (chemical  or 
mechanical  wood  pulp,  &c.)  with  water,  gum,  glue,  resin, 
aluminium  sulphate,  aniline  colours,  &c.  It  is  withdrawn 
from  the  "  beater  "  at  the  moment  that  its  properties 
are  the  same  as  those  of  hydi'ocellulose. — B.  N. 

Electrode  of  precious  metal  [platinum}  for  electrolysis. 
G.  Thiele.  Fr.  Pat.  373,688,  Jan.  18,  1907.  Under  Int. 
Conv.,  Jan.  19,  1906. 

Fine  platinum  wires,  acting  as  electrodes,  are  connected 
with  a  cheaper  metal,  such  as  copper.  The  platinum  wire 
is  gripped  between  two  sheets  of  copper,  and  a  bead  of 
glass  is  slipped  over  the  wire  near  to  the  point  of  junction. 
The  latter  is  then  covered,  by  electrolysis,  with  a  metal, 
such  as  lead,  not  easily  attacked  by  the  electrolyte,  the 
metal  also  enveloping  the  bead  of  glass.  This  metallic 
coating  is  finally  covered  with  a  plastic  insulating  material 
pressed  between  two  plates  of  earthenware,  porcelain, 
&c.  A  similar  method  of  connecting  one  electrode  with 
another  of  ojiposite  polarity  is  also  described. — B.  X^. 

German  Patent. 

Sodium  persulphate  ;  Process  for  the  electrolytic  preparation 

of from  sodium  sulphate.     Konsortium  fiir  Elektro- 

chem.  Ind.  G.m.b.H.  and  E.  Muller.     Ger.  Pat.  172,508, 
Aug.  28,  1904. 

A  saturated  solution  of  sodium  sulphate  to  which  some 
concentrated  sulphuric  acid  has  been  added,  is  used  as 
electrolyte  in  the  preparation  of  persulphate.  The  addition 
of  sulphuric  acid  allows  the  use  of  a  diaphragm  to  be 
dispensed  with. — A.  S. 

(B. )— ELECTRO-METALLURGY. 

Gold ;     Electrolysis    [Electrolytic    precipitation]    of 

from,  cifanide  solutions.     D.  Lav.     Eng.  and  Mining  J., 
1907,  83,  801—803. 

Electrolytic  precipitation  gives  Ijetter  results  than 
precipitation  with  zinc  when  the  cyanide  solution  is  very 
weak  or  is  unduly  contaminated  with  base  metals.  The 
author  describes  the  plant  employed  in  a  works  dealing 
with  150  tons  of  solution  per  24  hours.  Three  precii)itation 
tanks  are  used,  each  35  ft.  long,  5  ft.  wide,  and  3  ft.  deep, 
placed  side  by  side.  The  solution  which  contains,  on 
the  average,  0-01  yxir  cent,  of  potassium  cyanide,  and 
should  also  contain  0-03  per  cent,  of  free  lime,  flows 
through  each  tank  at  the  rate  of  50  tons  {xjr  24  hours. 
The  anodes  conaLst  of  i)lates  of  Xo.  10  .sheet  iron,  5  ft.  1  in. 
by  2  ft.  8  in.,  placed  3  in.  aj)art  and  fitting  in  grooves 
in  the  walls  of  the  tank  ;  alternate  jtlatos  are  raised  \\  in. 
above  the  bottom  of  the  tank  in  order  to  provide  a  zig-zav 
path  for  the  solution.  Sheet  lead  cathodes  are  suspended 
from  cross-bars  between  the  anodes  ;  there  are  3500  sq.  ft. 
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of  cathode  svirface  in  each  tank.  The  current  employed  is 
0.02—0-03  ampere  at  4—5  volts  ;  the  E.M.F.  mii.st  not 
be  allowed  to  fall  below  3  volts,  otherwise  oxides  of  precious 
metals  may  be  deposited  on  the  cathodes  as  a  black 
non-adherent  coating.  The  author  has  found  that  the 
percentage  of  precious  metals  precipitated  depends  upon 
the  rate  of  flow  of  the  solution  and  the  cathode  area, 
and  not  upon  the  amount  of  dissolved  metals  or  the  current. 
In  his  ex^jerience  the  equation  :  K  =  1750  x  R,  where 
K  represents  the  number  of  square  feet  of  cathode  surface 
necessary  for  the  complete  precipitation  of  the  precious 
metals,  and  R  is  the  rate  of  flow  (tons  per  hour)  of  solution, 
holds  good,  provided  that  the  electrodes  are  connected 
in  multiple,  the  anodes  and  cathodes  are  of  equal  area, 
and  the  distance  between  the  anodes  and  cathodes  is 
U  in.— A.  S. 

Alloys ;     Electrical    conductivity    of .     //,    Relation 

between  constitution  and  temperature  coefficient.  W. 
Guertler.  Z.  anorg.  Chem.  1907,  54,  58—88. 
Having  in  a  previous  investigation  pointed  out  the 
relation  between  the  volume-percentage  of  the  constituents 
and  the  electrical  conductivity  of  alloys  (this  J.  1907, 
51),  the  author  now  derives  similar  relations  between 
the  constitution  and  the  temperature  coefficients  of  the 
electrical  conductivity  from  numerous  available  data. 
Expressing  the  temperature  coefficient  as  the  percentage 
decrease  of  conductivity  by  raising  the  temperature 
from  0^  C.  to  100°  C.  ;  this  value  is  about  27  or  rather 
higher  for  all  pure  non-magnetic  metals.  A  similar 
value  holds  for  all  alloys  free  from  mixed  crystals,  and, 
conversely,  if  the  temi^erature  coefficient  of  an  alloy  is 
«qual  to  or  greater  than  27,  that  alloy  can  contain  no 
mixed  crystals.  Moreover  the  resistance  of  all  such  alloys, 
just  as  that  of  the  pure  metals,  must  disappear  at  the 
absolute  zero.  The  close  relationship  found  by 
Matthiessen  between  the  electrical  conductivity  and  its 
temperature  coefficient  is  upheld  and  extended  by  the 
author.  It  is  found  that  in  all  cases  the  shape  of  the 
curve  giving  the  relation  between  the  volume  constitution 
of  the  alloys  and  their  electrical  conductivity  is  exactly 
similar  to  the  shape  of  the  curve  representing  the  constitu- 
tion and  the  tem^jerature  coefficient.  The  fall  in 
conductivity  occasioned  by  the  presence  of  mixed  crystals 
is  equally  apparent  on  the  temperature-coefficient  curves 
and  is  particularly  remarkable  in  that  the  resistance 
occasioned  in  this  way  is  independent  of  the  ordinary 
resistance  of  the  alloy,  as  calculated  from  the  volume 
concentrations,  and  does  not  varj-  with  the  temperature, 
at  any  rate  from  the  ordinary  temperature  down  to  the 
absolute  zero.  This  "  specific "  property  of  mixed 
crystals  is  also  characteristic  of  the  compoimds  formed 
in  some  alloys,  such  alloys  possessing  an  independent 
and  invariable  resistance  superposed  upon  that  determin- 
able from  the  volume  concentration  of  the  constituents. 
In  view  of  the  fact  that  the  temperature  coefficient  can 
be  measured  with  irregularly  shaped  samples  and  with 
greater  facility  than  the  specific  conductivity,  the 
relationships  which  have  been  found  to  exist  should 
be  of  great  value  in  the  studv  of  the  constitution  of 
alloys.— R.  S.  H. 

English  Patents. 

Anodes  for  electrical  purposes.     F.  Greenfield,  Birmingham. 

Eng.  Pat.  16,870,  July  26,  1906. 

The  anode  (for  electro-plating)  consists  of  a  series  of 
bars  or  narrow  plates,  secured  by  means  of  a  right-angled 
or  hook-like  extension  and  a  screw  passing  through  it  to  a 
wooden  cross-bar,  which  forms  the  top  member  of  a  wooden 
frame  immersed  in  the  electrolyte.  The  bars  are  separated 
from  each  other  so  as  to  form  a  grating ;  their  lower 
ends  are  kept  in  place  by  a  rubber  band.  The  individual 
bars,  being  light,  can  be  readily  removed  from  the  electro- 
lyte when  not  in  use. — A.  G.  L. 

Copper  wire,   strip,   or  the  like  ;    Electrolytic   production 

of    .     S.    0.    Cowper-Coles,    London.     Eng.    Pat. 

21,349,  Sept.  26,  1906. 

In  the  electrolytic  production  of  copper  strip  (this  J., 
1905,  976).  V-shaped  projections  remain  at  the  line  of 
shearing.     To  avoid  this,  a  number  of  spiral  grooves  are 


made  on  the  mandrel  on  which  the  copper  is  deposited, 
every  sixth  groove  being  cut  deeper,  and  the  deposited 
metal  may  be  afterwards  unwound  as  a  broad  band  of 
a  width  equal  to  the  distance  between  the  deeper  grooves. 
The  broad  strip  is  passed  between  rollers  to  remove 
the  projections,  when  the  band  splits  into  narrower 
strips,  according  to  the  number  of  fine  grooves  or  scratches. 

— B.  N. 

Iron  ;     Electro-deposition  of  .     S.    0.    Cowper-Coles, 

London.     Eng.  Pat.  28,897,  Dec.  18,  1906. 

Iron  may  be  deposited  from  crude  iron  or  iron  ore,  in 
a  form  suitable  for  the  production  of  tubes,  sheets,  or 
wire,  by  charging  the  electrolyte  liquid  with  iron  oxide, 
and  maintaining  the  latter  in  suspension  by  stirrers  or 
sinular  means.  A  solution,  containing  20  per  cent,  of 
cresol-sulphonic  acids  satm-ated  with  iron,,  and  kept 
at  a  temperatme  of  70°  C,  is  given  as  an  electrolyte 
yielding  excellent  results. — B.  X. 

Magnetic  [ore]  separators.     S.   0.  Cowper-Coles,  London. 
Eng.  Pat.  1085,  Jan.  15,  1907. 

The  material  to  be  treated  is  fed  from  a  hopper  through 
a  number  of  shoots  on  to  a  conical  revolving  disc,  from 
which  it  receives  electrostatic  charges  of  high  potential, 
and  from  which  it  is  thrown  by  centrifugal  force,  close 
to  a  series  of  powerful  electro-magnets,  which  attract  the 
magnetic  portions,  whilst  the  non-magnetic  particles 
pass  beyond  the  magnets  and  are  collected  separately. 
The  rotating  disc  is  charged  from  a  conductor  having  a 
number  of  points  located  in  proximitv  to  the  disc. 

—A.  G.  L. 

United  States  Patent. 

Metallic  oxides  ;   Process  of  reducing .     F.  M.  Becket, 

Niagara  Falls,  X.Y..  Assismor  to  Electro  Metallurgical 
Co.,  West  Virginia.     U.S.  Pat.  854,018,  May  21,  1907. 

JIetallic  oxides  reducible  by  silicon  are  continuously 
reduced  by  passing  an  electric  current  through  a  molten 
mixture  of  the  oxide,  silicon,  and  a  basic  flux,  the  products 
being  withdrawn,  and  fresh  portions  of  the  charge  added, 
from  time  to  time.  The  siUcon  is  added  in  substantially 
the  proportion  needed  to  combine  with  the  oxygen  of 
the  oxide,  so  as  to  give  a  product  containing  but  Uttle 
silicon. — A.  G.  L. 

French  Patent. 

Iron  ore  ;   Process  and  apparatus  for  the  magnetic  separa- 
tion   of    .     G.    Grondal.      First    Addition,    dated 

Dec.  28,  1906,  to  Fr.  Pat.  340,858,  March  1,  1904. 

Clahi  is  made  for  the  use  of  fixed  electro-magnets  extend- 
ing over  a  portion  of  the  internal  surface  of  a  hollow 
revolving  drum  or  of  an  endless  band,  the  drum  or  band 
being  made  of  non-magnetic  material. — 0.  F.  H. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

(Continued  from  page  624.) 

Erratum.      This  J.  1907,  536,  col.  1,  1.  27  from  top, 
for  Schchta  read  Schacht. 

Oil  beans  [Owala  beans]  from  Southern  Nigeria.     Bull.  Imp. 
Inst.,  1907,  5,  10—14. 

The  proportion  of  kernels  in  the  sample  examined,  was 
79-3  per  cent.,  and  the  amount  of  oil  in  the  whole  beans, 
31-2  per  cent.,  whilst  in  the  kernels,  it  was  39-0  i>er  cent. 
Oil  extracted  fi-om  the  undecomposed  kernels  gave  the 
following  results  :— Sp.  gr.  at  100°  C,  0-8637  ;  solidifying 
point,  8^  C.  ;  acid  value,  4-6  ;  saponification  value,  185  ; 
iodine  value,  94-3 ;  Hehner  value,  94-2 ;  and  m.pt. 
of  fatty  acids,  52-4°  C.  Oil  from  an  average  sample  of 
the  beans,  containing  a  large  proportion  of  discoloured 
kernels,  was  yellowish-brown  instead  of  pale  yellow, 
and  had  a  more  pungent  odour.  Its  acid  value  was  10, 
and  it  contained  0-27  per  cent,  of  unsaponifiable  matter. 
The  oil  did  not  dry  on  exposure  to  the  air,  and.  on  standing. 
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slowly  3nelded  a  deposit  of  solid  fat.     None  of  the  ordinary 
refininir  processes  removed  the  unpleav>:ant  pungent  odour, 

Kvent  even  in  the  oil  from  the  undeooiuposed  kernels, 
conization  of  the  lieans  was  necessary  to  prevent  the 
hrown-colouring  matter  in  the  seed-husks  getting  into  the 
oil  before  a  tetlmical  trial  for  soap-making  juirposes  could 
be  made.  The  oil,  notwithstanding  the  high  melting 
Doint  of  its  fatty  acids,  yielded  a  somewhat  soft  soap. 
Its  value  was  about  £3  per  ton  less  than  that  of  cotton-seed 
oil.  The  meal  left  after  extradition  of  the  oil  from  the 
selected  beans,  gave  the  following  results  : — Moisture,  12-9  ; 
ash,  3-5  ;  proteids.  34'S  ;  tibre,  6-G  :  sugar  (dextrose),  8*2  ; 
and  carbohydrates  (other  than  sugar).  33-7  per  cent.  Its 
value  as  a  feeding  stuff  was  estimated  to  oo  about  the 
same  as  that  of  cotton-seed  cake  (£i  to  £5  per  ton).  It  is 
stated  that  small  quantities  of  the  beans  from  the  Congo 
Free  State  have  been  sold  at  £o  per  ton  in  Antwerp, 
but  that,  owing  to  the  slow  demand,  the  trade  has  prac- 
tically ceased.     (See  this  J.,  1906,  893).— C.  A.  M. 


Stearine    manufacture  '  Utilisation 

especially  leather  grease,  for . 

Zeit.,  1907,  31,  499. 


of    inferior    material, 
L.  Donelly.   Chem.- 


The  20 — 30" o  ef  dirt  present  in  leather  grease  should, 
if  r>o<sible.  be  removed  by  filtration,  after  which  the  fat 
is  n\"droh-sed  by  the  sulphuric  acid  process,  owing  to  the 
difficulty  of  separating  the  emulsion  formed  by  the 
glycerin-water  and  fatty  acids  when  any  other  process 
is  tised.  Leather  grease  containing  13  per  cent,  of 
nnsaponifiable  matter.  6-8  per  cent,  of  water,  and  0'25  per 
cent,  of  ash.  will  fiimish  only  60  per  cent,  of  pure  fatty  acids, 
and  these,  being  uncrystallisable,  cannot  be  used  alone 
for  stearine.  the  percentage  of  hydrocarbons  being  also 
too  high  for  distillation  without  considerable  difificulty. 
They  may,  however,  be  successfully  utilised,  by  mixing 
300^400"  parts  with  1800  parts  of 'fatty  acids  prepared 
from  bone  fat  or  pure  tallow,  and  distilling  the  mixture. 
The  resulting  fatty  acids  crystallise  well,  behave  satis- 
factorily in  the  press,  and  are  equal  in  quality  to  the  best 
material.  In  hydrolysing  the  leather  grease  it  is  necessary 
to  use  5 — 7  per  cent,  of  sulphuric  acid  of  66"^  B.,  on  account 
of  the  large  proportion  of  water  and  ash  in  the  fat. — C.  S. 

Beesuxu  :  Behaviour  of towards  ether  at  the  ordinary 

temperature.     G.     Buchner.     Chem.-Zeit.,      1907,     31, 
570—571. 

By  leaving  a  specimen  of  beeswax  (acid  value,  19-5  ;  ester 
value,  76*7)  in  contact  with  cold  ether  for  some  time, 
h  was  separated  into  two  portions,  (a),  soluble  in  ether 
(30  fjer  cent.)  and  (6),  insoluble  in  ether,  70  per  cent. 
The*>e  portion-s  gave  the  following  analytical  values : 
acid  value,  (a),  40-0;  (6),  11-6;  ester  value,  (a),  43-8; 
(6),  87-5.- A.  S. 

Beesuax  :  Saponification  of .     R.  Berg.     Chem.-Zeit., 

1907,  31,  537—539. 

The  author  maintains  his  view  (which  was  opposed  by 
Bu'hner  'niem-Zeit.  1907,  270)  that  the  time  required 
for  f  omplete  ^ajKmification  differs  not  only  in  the  case 
of  different  kind«  of  wax,  but  also  often  in  the  case  of 
waxeo  of  the  name  origin,  the  latter  being  influenced  by 
▼ariotw  fa/torv  ttuch  bm  age  of  the  lump,  etc.  He  has 
found  that  fJerman  waxeH  were  ^eldom  completely  saponi- 
fied under  2  houp',  the  uxual  time  Wing  3  to  3*^  hours  ; 
for  MoTfXf  o  waxe«,  about  5  hours  were  required  ;  for 
Eaat  African  waxe»<,  up  to  6  hours*  ;  and  for  Chineneand 
Totiking  waxen,  m  much  an  8  hours.  In  the  author's 
opinion  ever>-  l*e«wax  contain.i  more  or  less  of  lactonic 
anhydriden  vhir-h  are  difficult  to  faf>onify,  and  in  this 
r»»|iert.  too.  he  differn  from  Buchner.  who  considers  that 
tb<*e  h<j(]if^  are  of  only  occasional  occurrence. — C.  A.  M. 

Cocoanut  oU  ;  LeUction  of in  butter.     W.  Ludwiif  and 

H.  Haupt     XXIII.,  j«ge  720. 

Lard;  Dtieetion  of  advUtration  of u-Uh  cocoanul  oil 

L.  Kobin-     XXIII.,  page  720. 


English  Patent. 

Soap,  fat,  or  the  like  substances  ,;  Apparatus  for  pressing, 
and  if  desired,  simidtaneously  varying  tlie  temperature 

of  .     \V.  E.  Iveson  and  A.  R.  Wilson,  Brighton. 

Eng.  Pat.  11,622,  May  18,  1906. 

The  soap  is  introduced  into  a  conical  hopper,  whence  it 
is  conveyed  by  means  of  a  conical  Archimedean  screw 
into  a  compressing  chamber  also  provided  with  an  Archi- 
medean screw.  Each  of  the  screws  may  be  driven  at  any 
speed  desired,  and  means  may  bo  provided  for  heating 
or  cooling  the  pressing  chamber  e.g.  by  a  water  jacket, 
or  by  a  current  of  water  passing  through  the  interior 
of  the  screw.  The  material  forced  along  the  pressing 
chamber  comes  in  contact  with  a  revolving  knife  or  knives 
acting  against  a  perforated  grid,  and  is  finally  expelled 
through  a  nozzle  of  rectangular  or  other  suitable  shape. 

— C.  A.  M. 

United  States  Patents. 

Cottonseed  oil ,;  Process  of  extracting .     M.  Bird,  Sugar 

Land,  Tex.     U.S.  Pat.,  853,759,  May  14,  1907. 

The  cottonseed  meal  or  other  product  is  extracted  with 
kerosene,  and  the  resulting  solution  treated  with  alkali 
so  as  to  saponify  the  extracted  cottonseed  oil  and  to 
separate  it  in  the  form  of  soap  from  the  hydrocarbon. 

— C.  A.  M. 

Oils  and  fats ;  Process  of  comhining with  heavier  fluids. 

T.    E.    Smith,   Weehawken,   N.J.     U.S.   Pat.   855,071, 
May  28,  1907. 

A  ctJREENT  of  a  heavier  fluid,  such  as  water,  is  projected 
upwards,  through,  and  in  continual  contact  with  a  lighter 
fluid,  such  as  oil,  whilst  descending  return  currents  may 
be  induced  until  the  liquids  are  homogeneously  mixed. 
If  necessary,  oils  or  fats  may  be  heated  to  render  them 
sufficiently  fluid,  and  the  mass,  after  thorough  admixture, 
cooled  to  a  solid  or  semi-solid  condition.  The  "  vertical 
current "  of  the  denser  liquid  may  have  practically  a 
uniform  diameter  relatively  small  in  comparison  with  the 
diameter  of  the  entire  fluid  body  through  which  it  is  pro- 
jected ;  or  two  initial  currents  from  opposite  sides  of  the 
vessel  may  be  united  into  a  single  vertical  current. 

— C.  A.  M. 

French  Patent, 

Soap;    Liquid  .     J.  B.  Doebele.     Fr.  Pat.  373,406, 

Jan.  9,  1907. 

A  MIXTURE  of  approximately  60  parts  of  neutral  soap, 
35  of  water;  3  of  mineral  oil,  and  2  of  common  salt,  is 
boiled  until  homogeneous,  after  which  it  is  cooled  and 
decanted.  The  finished  neutral  soap  may  be  replaced 
by  the  ingredients  for  producing  the  same. — C.  S. 
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(Continued  from  page  626.) 

(^.)— PIGMENTS,   PAINTS. 

Lithopone  ;   Analysis  of .     F.  Repiton.     Ann.  Cliim. 

anal,    appl.,    1907,    12,    93—94.     Chem.    Zentr.,    1907, 
1,  1514—1515.     (See  this  J.  1907,  476). 

In  the  author's  experience  it  is  usually  necessary  to 
determine  only  zinc  sulphide  and  oxide  for  the  valuation 
of  lithopone.  Zinc  sulphide  is  determined  by  treating 
a  weighed  quantity  of  the  pigment  with  hydrochloric 
acid,  absorbing  the  hydrogen  sulphide  in  a  standard 
solution  of  copper  (ammoniacal,  or  containing  tartaric 
acid),  filtering  off  the  copper  sulphide,  and  titrating  the 
excess  of  copper.  For  the  determination  of  zinc  oxide, 
the  substance  is  treated  with  a  solution  of  sodium  acetate 
containing  a  large  excess  of  acetic  acid,  and  the  zinc 
taken  into  solution  determined. — A.  S. 
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English  Patent. 
Lamp  black  ;   Carbon  recovery  jtlant  for  the  manufacture 

of .     J.    M.    Adam,   Glasgow.     Eng.    Pat.    13,301, 

June  9,  1906. 
Creosote  or  other  suitable  carbonaceous  fuel  is  burnt 
in  a  furnace  with  an  adjustable  air  supply,  and  the  pro- 
ducts of  combustion  are  passed  through  a  cooler,  where 
by-products  are  condensed,  into  centrifugal  separators, 
the  carbon  deposited  being  collected  in  underlying 
receivers.  The  furnace  is  surmounted  by  a  boiler,  in 
which  steam  is  raised  to  drive  a  motor  fan,  which  provides 
the  suction  necessary  for  the  working  of  the  apparatus. 

—O.K. 

United  States  Patents. 

Lithopones ;     Process   for   the   preparation   of   .     R. 

Alberti,  Goslar,  Germany.     U.S.  Pat.  854,011,  May  21, 

1907. 
See  Eng.  Pat.  13,445  of  1905;  this  J.,  1905,  978.— T.  F.  B. 

Paint  for  ships'  bottoms.     G.  G.   Schobert,   Birmingham. 
U.S.  Pat.  854,241,  May  21,  1907. 

See  Eng.  Pat.  24,989  of  1904  ;  this  J.,  1905,  142.— T.  F.  B. 

Chrome  pigments  ;    Process  of  regenerating  waste  liquors 

from  the  manufacture  of .     A.  S.  Ramage.  Detroit, 

Mich.     U.S.  Pat.  855,019.  May  28,  1907. 

The  waste  liquors  are  concentrated,  and  treated  with 
sulphuric  acid  to  liberate  acetic  acid,  the  sodium  .sulphate 
separated  by  refrigeration,  and  the  residual  acid  solution 
(from  which  the  remainder  of  the  sulphuric  acid  may 
Idc  precipitated)  used  in  the  preparation  of  lead  acetate. 
Prior  to  the  treatment  with  sulphuric  acid,  the  liquors 
may  be  treated  with  acetic  acid,  a  lead  compound  dissolved 
therein,  and  a  chrome  piirinent  precipitated,  this  operation 
being  repeated  to  concentrate  the  alkali  acetate.  Or, 
the  solution  of  lead  acetate  obtained  in  the  final  stage 
may  be  treated  so  as  to  yield  a  lead  cliromate,  and  the 
residual  liquors  utilised  so  that  the  process  becomes 
continuous. — C.  A.  M. 

French  Patents. 

Zinc  comvounds  for  use  in  paints.     J.  C.  A.  ileyer.     Fr. 
Pat.  373,027,  Mar.  6,   1906. 

Scrap  zinc  or  roasted  zinc  ore  is  treated  with  acetic 
acid,  and  the  filtered  solution  is  precipitated  by 
sulphuretted  hydrogen.  The  zinc  sulphide  is  mixed 
with  zinc  hydroxide  prepared  by  treating  roasted  zinc 
ore  with  just  sufficient  acid  (preferably  sulphuric  acid 
if  lead  be  present)  to  dissolve  the  zinc,  precipitating  the 
filtered  solution  by  gaseous  ammonia,  and  drying  the 
precipitate  at  moderate  heat.  The  zinc  sulphide  may 
be  used  alone  in  paints  for  outdoor  use,  being  less 
susceptible  than  the  hydroxide  to  chemical  infiuences. 

— C.  S. 

Lakes  [f rom  a zo  dyestuffs] ;  Manufacture  of .     Farbw. 

vorm.         Meister,      Lucius,      &    Briining.        Fr.   Pat. 
373,115,  Mar.  10,  1906. 

The  barium  salt  of  the  azo-dyestufi  obtained  by  combining 
diazotised  o-aminobenzoic  acid  with  /3-naphthol,  is  a 
red  lake  displaying  strong  dichroism,  and  lending  itself 
therefore  to  the  production  of  a  good  "  bronze  red." 

—J.  C.  C. 

Dyestuffs  \azo']  insoluble  in  water  ;    Prodtiction  of . 

Badische  Anilin  und  Soda  Fabrik.     Fr.  Pat.  373,475. 
Jan.  11,  1907.     IV.,  page  680. 

(.5.)— RESINS,  VARNISHES. 

Cop(d  resin  from  the  Gold  Coast.     Bull.  Imp.  Inst.,  1907, 
5,  16—19. 

Three  samples  gave  results  coinciding  with  figures 
previously  recorded  for  best  African  copal.  They 
were  partially  soluble  in  alcohol,  benzene,  carbon  bi- 
sulphide, chloroform,  ether,  and  oil  of  turpentine ; 
completely  soluble  in  mixtures  of  benzene  and  alcohol. 


oil  of  turpentine  and  alcohol,  or  benzene  and  ether.  They 
were  valued  commercially  at  30s.  to  60s.  per  cwt.  The 
low  estimation  in  which  Accra  copal  is  held,  is  attributed  to 
the  amount  of  dust  and  dirt  it  often  contains,  and  to  the 
fact  that  no  attempt  has  been  made  to  grade  the  different 
qualities.  If  "  washed  "  by  scraping  off  the  outer  layer  of 
dirt,  dipping  the  resin  into  a  dilute  alkaline  solution  and 
then  into  water,  and  drying  before  shipment,  higher  prices 
would  be  obtained.  As  regards  the  origin  of  Accra  copal, 
it  is  stated  that  part  is  found  in  a  fossilised  or  semi- 
fossilised  condition,  but  that  some  is  also  obtained  from 
living  trees. — C.  A.  M. 

United  States  Patent. 
Manila  copal,  (be. ;  Process  of  rendering insoluble  in. 

oil.     W.  Baringer,  Berlin.      U.S.  Pat.  854,071,  May  21, 

1907. 
See  Fr.  Pat.  352.323  of  1905  ;    this  J.,  1905,  934.— T.  F.  B, 

(C.)— INDIA-RUBBER,  &c. 

Latex  and  rubber  of  Parameria   glandulifera  from  India. 

Bull.  Imp.  Inst.,  1907,  5,  14—16. 
The  rubber  from  this  climbing  plant,  which  grows  in  S. 
Burma,  Indo-China,  and  the  ilalay  Peninsula,  is  of  good 
quality  and  has  long  been  collected  by  the  natives.  The 
sample  of  latex  examined  had  a  slightly  sour  odour.  On 
coagulation  it  yielded  about  19  per  cent,  of  rubber. 
Boiling,  or  heating  in  boiling  water  caused  partial  coagula- 
tion, whilst  complete  coagulation  could  be  produced  by  the 
addition  of  a  small  cjuantity  of  a  mineral  acid  or  of  alcohol. 
Acetic  acid  had  little  effect  in  the  cold,  but  coagulation 
resulted  when  heat  was  applied.  An  addition  of  sodium 
sulphate,  magnesium  sulphate,  or  sodium  chloride  caused 
the  rubber  to  separate  as  a  cream  on  the  surface,  aggre- 
gating into  a  clot  on  removal.  The  rubber  was  of  a  light 
browTi  colour  and  free  from  stickiness.  Caoutchouc  91 '8; 
resin,  6-3  ;  proteids,  1-4  ;  and  ash,  0-5  per  cent.  A  sample 
of  dried  rubber  from  the  same  plant,  from  the  Andamans 
gave  the  following  results  : — Caoutchouc,  91-6  ;  resin,  5-8  ; 
proteids,  1-9  ;  and  ash,  0-7  per  cent. — C.  A.  M. 

English  Patents. 

Rubber  and  rubber  waste;  Treatment  of .     A.  J.  Boult, 

London.  From  W.  A.  Koneman,  Chicago.  Eng. 
Pat.  12,527,  May  29,  1906. 

See  U.S.  Pat.  834,623  of  1906  ;  this  J.,  1906,  1161.— T.  F.  B. 

Rubber,  ebonite,  leather  and  the  like  ;   Substitute  for    . 

A.   Litzler,  Miilhausen,   Germany.      Eng.  Pat.   16,519, 

July  21,  1906. 
Casein  (30  parts),  and  gelatin  (25),  are  mixed  with  mag- 
nesium sulphate  (5),  quicklime  (5),  tar  (2),  and  glycerin 
(3  parts),  and  the  whole  is  incorporated  with  pulverised, 
inert  vegetable  matter  (30  parts)  such  as  cork,  sawdust, 
or  paper  cellulose.  The  mixture  when  dried  forms  a  hard 
ebonite-like  substance  ;  by  varying  the  proportions  of  the 
constituents,  a  flexible  and  elastic  product  maybe  obtained- 

— S.  R.  T. 

Plastic    compositions    [rubber     substitutes]     from    fibrous 

materials ;     Manufacture    of    .     H.    Gonnermann, 

Haarlem,  Holland,  and  N.  Reif,  Hanover,  Germany. 
Eng.  Pat.  22,317,  Oct.  9,  1906. 

See  Fr.  Pat.  370,490  of  1906  ;  this  J.,  1907,  265.— T.  F.  B. 

United  States  Patent. 

Caoutchouc,  guttapercha,  balata,  and  the  like  ;  Process  for 

the  treatment  of  the  milks  or  lactiferous  juices  of . 

L.  Morisse,  Paris.     U.S.  Pat.  853,718,  May  14,  1907. 
See  Eng.  Pat.  7694  of  1905 ;   this  J.,  1906,  82.— T.  F.  B. 

French  Patent. 
Caoutchouc;  Apparatus  for  extraction  of from  plants, 

rhizomes,  etc.,  containing  the  same.      D.  Levat  and  L. 

Guiguet.     Fr.  Pat.  373,649,  Jan.   17,   1907. 
The  apparatus  is  for  the  extraction  of  india-rutfber  from 
materials  which  contain  it.'^and  also  for  purifying  crude 
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caoutchouc.  A  number  of  millstones  running  in  a  trench 
round  a  vertical  axis  pound  the  rubber- hearing  materials 
to  a  pulp.  .\  spraying  apparatus  travelling  with  each 
millstone  washes  the  pulp  off  it  and  out  of  the  trench 
through  gratings  into  a  trough.  Knives  of  ploughshare 
form  arrest  the  coarser  matter  in  front  of  the  millstone  and 
secure  complete  maceration. — S.  R.  T. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

{Contiiiutd  from  juijc  627.) 

Tannin  analysis-^    Beport  of  the  Chairman  (H.  R.  Procter) 

to  the  members  of  the  Internaiional  Commission  on . 

Collegium,  1907.  129—140,  164— 16S. 

This  Commission  was  appointed  to  consider  the  whole 
method  of  tannin  analysis,  with  a  view  to  its  improvement, 
especially  with  regard  to  the  determination  of  soluble 
non-tannin  matters.  Typical  samples  of  tannin  extracts 
•Dd  hide-powders  for  comparative  analytical  work  were 
distributed  among  the  members.  The  results  confirmed 
what  had  previously  been  shewn  by  Continental,  American, 
and  Entrlish  chemists,  that  the  hide  filter  shewed  a  larger 
absorption  of  non-tannins  than  the  shake  methods, 
and  that  this  was  increased  by  the  use  of  Ughtly  chromed 
powder  in  the  filter-bell,  while  the  concordance  of  results 
was  not  better  than  that  of  shake  methods.  The  figures 
tabulated  below  represent  the  mean  results  and  the  mean 
errors  obtained  with  different  extracts  and  powders. 
The  number  of  experiments  in  each  case  is  denoted  by 
figures  in  brackets 


is  produced  in  the  clear  filtered  solution  by  salted  gelatin 
or  gelatin  peptone.  The  powder  must  be  added  in  one 
quantity  equal  to  O-O — 6-5  grms.  of  dry  hide  per  100  c.c. 
of  the  tanning  solution,  and  must  contain  not  less  than 
0-5,  and  not  more  than  2  per  cent,  of  chromium  reckoned 
on  the  dry  weight,  and  must  be  so  washed  that  in  a  blank 
experiment  with  distilled  water,  not  more  than  5  mgrms. 
of  solid  residue  per  100  c.c.  shall  be  left  on  evaporation. 
All  water  contained  in  the  powder  must  be  determined 
and  allowed  for  as  water  of  dilution.  For  the  filtration 
of  tanning  infusions,  the  Commission  recommend  that 
the  filtrate  should  be  optically  clear  both  by  reflected 
and  transmitted  light.  Corrections  for  absorption  should 
be  determined  and  used  for  the  particular  method 
employed.  The  temperature  of  filtration  should  be 
between  15°  C  and  20°  C— H.  Br. 

Tannins;  Action  of  formaldehyde  on .     F.  Jean  and 

C.     Frabot.     Collegium,     1907,     188—190.     (See    this 
Journal  1907,  213.) 

The  action  of  formaldehyde  on  the  phenols  in  the  presence 
of  mineral  acids  gives  condensation  products  of  the  type, 
HO.R.CHo.R.OH.  where  ROH  represents  a  phenolic 
radical.  Applying  this  reaction  to  the  tannins,  the 
authors  are  able  to  make  a  precise  classification,  and  to 
ascertain  the  purity  of  tanning  materials.  On  heating 
a  pyrogallol  tannin  on  the  water-bath  with  formaldehyde 
and  hydrochloric  acid,  no  precipitate  is  formed,  whereas 
the  catechol  tannins  are  completely  precipitated.  With 
mixed  tannins,  the  precipitation  is  only  partial,  the 
pyrogallol-tannin  remaining  in  the  filtrate.  The  insertion 
of  the  CHg  group  into  a  molecule  so  high  in  molecular 


Percentage  of  non-tannins.     Filter  method  with  Paessler' s  powder. 


Oak- 
Chestnut               wood                 Hemlock 

Mimosa 
D 

Pine 
bark 

Quebr. 
ord. 

Quebr. 
decol. 

Mean   

Mean  error  

(14)  8.3               (16)  13:2 
+  0.37                    +  0.3«J 

(15)   16.4 
-1-  0.58 

(15)    9.6 
+  0.45 

(:o)  16.S 

-1-   1.14 

(13)   5.1 
+  1.05 

(91    12.4 
+  0.79 

Percentage  of  non-tannins.     All  shake  methods  with  all  powders. 

■ 

Oak- 
.  Chestnut      i         wood         !      Hemlock 

'                          1 

Mimosa 

Pine 
ibark 

Quebr. 
ord. 

Quebr. 
decol. 

limn 

(53)   9.7              (55)   14  2              <^n\   ia  o 

(50)   11.7 
-(-   0.54 

(53)  19.7 
+  0.90 

(50)   7.6 
+  0.46 

(25)    14.4 
+  0.7 

Mean  error     

+  0.44                  +  0.33 

1 

+  0.56 

The  Vienna  maceration  method  with  dry  chromed 
powder  showed  good  concordance  of  results,  but  "lower 
non-tannins  than  the  shake  method. 


weight  as  tannin,  makes  so  little  difference  that  the  whole 
precipitate  may  be  weighed  and  calculated  as  catechol- 
tannin  present  in  the  material.     This  method  of  deter- 


Percentage  of  non-tannins.     Vienna  m 

ethod. 

Chestnut 

Oak-                                            Mimosa 
wood                Hemlock       '            D 

Pine 
bark 

Quebracho. 

Quebr. 
decol. 

Mean   

(11)   B.O 
0.85 

(10)  18-8        1     (11)  17.6             (11)  10.7 
0.87       1                0.85                       0.57 

1                •             ! 

(7)    19-4 
1.39 

(8)  7.3 
0.80 

(7)  13.6 
0.39 

It  will  be  HC*n  that  in  the  shake  method  about  2  per  cent. 
leae  non-tannins  are  alworlxd  than  in  the  filter-bell 
method,  t^     '  -  Its  nearer  the  true  tannin 

value.     'I  that  the  fiitcr-bej!  should 

not  be  fii  ,.  .    ...  :  recommended   bj-  a  large 

majority  the  methfKi  de»«cribed  by  Procter  and  iknnett 
'thi*  .1..  KK>7.  79),  though  they  considered  that  all  shake 
rming   to   the   following   conditions   gave 

I  ■'.    which    must   contain    Ixftween    .3-.'j   and 

4'.')  .  'ling  matter  jkt  litre,  inu.st  Ixj  d'tariniHcd 

by  -  fh  chromf-d   hid'-   j)')wd<r   till   tio  turbidity 


mining  tannin  gives  .slightly  higher  results  than  the 
metiiods  of  the  I.A.L.T.C.,  and  America,  these  results 
however  being  constant  even  with  varying  quantities 
of  formaldehyde  and  hydrochloric  ac;id.  A  mixture  of 
1-8G  grms.  of  quebracho-tannin  and  1-276  grms.  of  chestnut- 
tannin  (as  determined  by  the  I.A.L.T.CJ.  method)  gave 
with  the  formaldehyde  method,  1-892  grms.  of  catcchol- 
t'lnnin.  (Jn  adding  a  slight  excess  of  ammonia  to  the 
filtrate,  and  boiling  till  neutral,  a  further  precipitate 
was  produced  which  weighed  0-87  grm.  This  latter 
result  indicates  that  the  pyrogallol-tannin  of  the  chestnut 
is  only  imperfectly  precipitated  even  in  neutral  solution, 
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and  as  no  tannin  was  detected  in  the  filtrate  from  this 
precipitation,  it  is  probable  that  the  unestimated  portion 
had  combined  -with  the  formaldehyde. — H.  Be. 

Tan  and  non-tan  in  liquor,  and  in  hide-substance  in 
equilibrium  with  it ;  The  concentration  of .  Pre- 
liminary Note.  R.  E.  Earp.  Collegium,  1907,  175-176. 
A  SOLUTION  of  10  grms.  per  litre  was  made  from  a  chestnut 
extract  which,  on  analysis  showed  33-4  per  cent,  of  tannin 
and  5-9  per  cent,  of  non-tannins  by  the  I.  A.  L.  T.  C.  method, 
and  37-3  per  cent,  of  tannin  and  5-4  per  cent,  of  non- 
tannins  by  Lowenthal's  method.  200  c.c.  of  solution  were 
agitated  with  5  grms.  of  hide- powder.  The  powder 
was  squeezed  free  from  liquor  and  agitated  with  200  c.c. 
of  water,  squeezed  again,  and  the  process  repeated  a 
third  time.  The  three  liquors  were  tested  by  the 
Lowenthal  method  and  the  concentration  in  the  hide- 
powder  calculated  from  these  figures.  The  results  are 
shown  in  the  following  curve  diagram. 

Tan 


0.5  10  15  ZP 

Concentration  in  liquor;  parts  per  10,000. 

— H.  Br. 

Glue    testing    by    means    of    Camboji's    "  fusiomefer."^.S. 
Kiittner    and    C.     Ukich.      Z.     offentl.    Chem..    1907, 
",  13,  121—126.     Chem.  Zentr.,  1907,  1,  1703—1704. 

In  practice,  glues  are  generally  tested  by 
means  of  Cambon's  "  fusiometer."  This 
consists  of  an  ordinary  stickferrule,  a 
(seej  Fig.)  of  the  dimensions  shown,  and 
weighing  exactly  7  grms.  6  is  a  piece  of 
cane  or  wood  connected  above  to  a  wire. 
Two  grms.  of  the  glue  are  allowed  to 
stand  overnight  in  contact  with  8  c.c.  of 
water  in  a  stoppered  tube,  the  solution 
is  then  warmed,  poured  into  the  vessel, 
a,  and  allowed  to  set,  b  l)eing  inserted 
so  that  its  lower  end  is  just  out  of 
contact  with  the  bottom  of  a.  A  beaker 
of  water.  15  cm.  high  and  10  cm.  in 
diameter,  is  disposed  on  a  water-bath 
at  50°  C,  so  that  it  projects  into  the 
bath  to  a  distance  of  about  2  cm.,  but 
does  not  come  into  contact  with  the 
water.  The  "  fusiometer  "  is  suspended 
within  the  beaker  so  that  about  tlu-ee- 
quarters  of  the  height  of  b  is  immersed  in  the  water 
therein.  The  temperature  at  which  the  vessel,  a,  falls 
to  the  bottom  of  the  beaker  is  taken  as  the  melting  point 


of  the  glue.  The  results  are  only  relative  and  are  not, 
for  instance,  comparable  with  those  obtained  bv  Kissling's 
method  (this  J.,  1900,  833;  1901,  509).  Glues  of  first 
quality  in  20  per  cent,  solution  melt  at  30°  C.  and  upwards, 
those  of  second  qualitv  at  28° — 29-1°  C,  and  ordinary 
glues  at  24-5°— 25-5°  C— A.  S. 

Gelatin  rendered  insoluble  by  quinone.  A.  L.  Lumiere 
^  and  A.  Seyewetz.  Bull.  Soc.  Chim.,  1907,  [4],  1, 
"  428—431. 

One  hundred  grms.  of  gelatin  can  be  rendered  insoluble 
by  a  solution  of  1  grm.  of  quinone  ;  the  time  required 
varies  with  the  concentration  of  the  solutions.  The 
same  result  is  obtained  by  the  action  of  quinone  solutions 
on  dry  gelatin,  20  grms.  of  the  latter  being  rendered 
insoluble  in  boiling  water  by  one  litre  of  a  0-1  per  cent, 
solution  of  quinone,  after  many  hours  :  the  same  quantity 
of  a  0-4  per  cent,  solution  requires  If  hrs.,  and  of  a  0-6  per 
cent,  solution,  1+  hours.  :  The  gelatin  product  thus 
obtained  has  a  pink  colour,  and  swells  in  cold  water, 
becoming  elastic,  but  becomes  brittle  again  on  drying ; 
it  is  imaltered  by  prolonged  treatment  with  boiling  water 
or  with  solutions  of  ammonia  or  alkali  carbonates,  but 
solutions  of  acids  and  alkali  hydi  oxides  gi-adually 
decompose  it  (compare  this  J.,  1906,  1058).  It  appears 
to  be  a  definite  compound  of  gelatin  and  quinone,  since 
it  gives  approximately  the  same  figm-es  on  elementary 
analysis  whether  prepared  with  a  large  or  small  excess 
of  quinone.  No  method  of  resohnng  it  into  its  consti- 
tuents was  found,  whereby  any  light  could  be  thrown 
on  its  constitution. — T.  F.  B. 

Stearine    manufacture  ;     Utilisation  of    inferior  material, 

especially  leather  grease,  for  .     L.  Donelly.     XII., 

page  700. 

English  Patents. 

Tan   pits   or  apparatus  for  tanning   leather.     J.    Carter, 
Warrington.     Eng.  Pat.   13,621,  June  14,  1906. 

Reciprocating  bars  are  placed  at  each  side  of  the  tan 
pits,  below  the  surface,  and  are  operated  continuously 
in  opposite  directions  by  eccentrics,  a  zig-zag  motion 
being  imparted  to  the  butts  suspended  from  the  bars. 

— S.  R.  T. 

Tanning  hides;  Process  of .    W.  G.  Roach,  Cincimiati 

and  A.  C.  Roach,  Newport,  U.S.A.  Eng.  Pat.  29,368 
Dec.  24,    1906. 

See  U.S.  Pats.  839,204,  839,205,  and  839,200  of  1907 

this  J.,  1907,  265.— T.  F.  B. 

Rubber,  ebonite,  leather  and  the  like  ;   Substitute  for  

A.  Litzler.  Eng.  Pat.  16,519,  July  21,  1906.  XIIIC. 
page  701. 

Waste  leather,  raw  hides,  skins,  hoofs,  horns,  bones,  etc. 

Treatment   of   .     [Plastic   material].     A.    G.    Iniig, 

Tottenham.     Eng.  Pat.  17,129,  July  30,  1906. 

Leather,  hides,  and  other  animal  refuse  of  a  similar 
nature  are  boiled  with  a  3 — 10  per  cent,  solution  of  sodium 
hydroxide.  WTien  the  action  is  sufficiently  advanced, 
after  about  1  hour,  the  liquid  is  cooled  and  neutralised 
with  dilute  sulphuric  acid  ;  heat  is  a]iplied  and  a  new 
material  then  rises  to  the  top  and  is  skimmed  off.  This 
material  is  mixed  with  an  equal  quantity  of  ])repared 
bitumen  and  thoroughlj'  incorporated  by  a  steam-jacketed 
masticator.  The  bitumen  contains  in  addition,  ]ietroleum 
residue  or  animal  fat,  sulphur,  and  horn,  hoof  or  bone 
meal.  The  final  product  is  plastic,  and  maj-,  it  is  said, 
be  rolled,  or  spread,  moulded,  &c.,  so  as  to  form  e.g.  sheets, 
rods,  tubes,  or  a  material  resembling  ebony. — J.  F.  B. 

United  States  Patents. 

Hides  or  skins  ;  Treating .  S.  K.  Felton,  jun.,  Phila- 
delphia, Pa.  U.S.  Pat.  853,166,  May  7,  1907. 
The  skins  are  limed  on  the  flesh  side,  and  the  hair  removed, 
after  which,  the  unhaired  skins  are  subjected  alternately 
to  the  action  of  sodium  sulphide  and  washing,  and  then  to 
the  action  of  a  solution  of  a  salt  evolving  sulphur  dioxide 
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in  the  prwenoe  of  a  mineral  acid.  Finally,  the  skins 
are  steeped  in  a  desulphurising  bath  containing  lime  and 
aroenic- W.  P.  S. 

Colouring  and  tanning  apparatus.  C.  J.  Olasel,  Boston, 
Assignor  to  T.  Ijjtzlsjierger.  Sault  aux  Reoollets,  Canada. 
U.S.  Pat.  8">4.4i:>.  May  21.  litOT. 

See  Eng.  Pat,  17,817  of  1903  ;  this  J.,  1903,  1140.— T.  F.  B. 

Casfin  :  Process  of  trtating ,  and  compound  [adhesu''''] 

nhtained  iheribif.     J.  Taluau.  Assignor  to  C.  H.  Royal. 
Philatlelphia.  Pa.     U.S.  Pat.  852.915,  May  7,  1907.  ' 

CisEiN  is  dissolved  in  an  alkaline  solution,  and  incor- 
porate<l  with  a  solution  of  camphor  ["  gum  camphor  "] 
in  methyl  alcohol  to  which  has  been  added  a  small  quantity 
of  formaldehyde. — W.  P.  S. 

Fkbnch  Patents. 

Tanning    extracts  :  Decolorisation    of    .     L.    Dufour. 

First  Addition,  dated  Dec.  17,  1906,  to  Fr.  Pat.  367,917, 
July  9.  U»(t6. 

The  tanning  extracts  are  treated  with  a  mixture  of 
hypophosphorous  acid  or  phosphorous  acid  or  of  their 
salts,  and  sulphurous  acid,  sulphites,  bisulphites,  or 
hyposulphites,  when  reduction  and  decolorisation  takes 
place.  The  addition  of  formaldehyde  to  the  above 
mixtures  is  also  claimed. — S.  R.  T. 

Stins.  urool,  etc.  7  Degr easing  of .  and  recovery  of  the 

solvent.     Chem.    Fabr.    Griesheim-Elektron.     Fr.    Pat. 
373.(ksl.  Jan.  17,  1907. 

Aftek  the  degreasing  is  finished,  and  the  bulk  of  the 
solvent  has  l>een  nm  off.  the  extractor,  containing  the 
degrea^ed  material,  is  connected  with  a  cooler  and  receiver, 
and  exhausted.  Steam  is  then  pasted  through  a  coil  in 
the  lower  part  of  the  extractor,  and  this,  with  the  reduced 
pressure,  causes  part  of  the  residual  solvent  to  distil 
over.  When  no  more  distils,  the  remainder  is  expelled 
by  admitting  dry  steam  directly  into  the  extractor,  at 
such  a  rate  that  the  temperature  of  the  vessel  will  not 
«xceed  eC  C— S.  R.  T. 


XV.— MANURES,  &c. 

(Coniimted  from  page  627.) 

UyiTED  States  Patent. 

Fertiliser.  F.  G.  Dokkenwadel,  Coshocton,  Ohio.  Assignor 
to  H.  M.  Grant,  New  York.  U.S.  Pat.  853,919,  May  14, 
1907. 

Paper  pulp,   or  a  mixture  of  paper  pulp  and  sawdust 
m  intimately  incorporated  with  sodium  nitrate  and  marl. 

— C.  A.  M. 


XVI.— SUGAR,   STARCH,    GUM,    &c. 

(Continued  frtrm.  page  628.) 

Diffv'ion  tcasie- waters  [beetrrx/ts]  ;     Return  of  the to 

tk:  btillfry.       H.  riaawten.       Z.  Ver.  Deut.  Zuckerind.. 
IW'7.  67.  .'i2.>-53<J. 

FtRTHEK  exjierienf e  diiring  the  past  season  confirms  the 
result-  alrewly  publij,h«d  (this  J.,  1906.  .327).  During  the 
entire  '•entton  the  whole  of  the  waste  <liffusion-  and  press- 
watem  v.an  returned  to  the  battery,  and  during  a  portion 
of  the  time,  the  wa«te  water  from  a  rliflusion  battery  of 
the  old  ».y«tem  wa*<  ij^ed  to  t-uj)jiiy  the  extra  water  needed. 
The  ner«-.,^ftry  'onditifms  for  cafe  "  running  "  arc  that  the 
waxte  water,  jirojierly  freed  from  jiulji,  is  maintained  at 
a  tem|jr;rature  of  at  leant  rAl  —(H)  C.  and  kept  as  short 
a  time  a^  }XM.sible  outside  the  battery.  'I  he  jjfocess 
only  jiay.  if  the  pre^isingx  be  dried  ;  when  this  is  done,  how- 
ever, not  only  ut  tut  much  fiugar  of  greater  purity  obtained 
io  the  juice,  but  a  dintinctly  larger  quantity  of  dry  slices 


of  higher  sugar  content  and  greater  nutritive  value  is 
afforded.  The  pressings  contain  the  non-sugar  in  a  less 
soluble  form  than  usual  :  hence,  strong  pressure  may 
be  employed,  without  caxising  loss  of  valuable  non- 
sugars  in  the  residue,  or  deterioration  of  the  press-water 
which  is  to  be  returned  to  t.he  battery. — L.  J.  UE  W. 

Syrup  ;  Determination  of  capillari/ in  sugar  products. 

A.  Herzfeld.    Z.  Ver.  dent.  Zuckerind.,  1907,  611—620. 

According  to  Juckenack  and  Pasternack  (Z.  Unters. 
Nahr.  u.  Genussm.,  1904,  17 — 19),  the  determination 
of  starch  syrup  in  fruit  juices  may  be  effected  by  means  of 
the  specific  rotation  (calculated  on  the  apparent  dry 
substance)  after  inversion  ;  these  chemists  compiled  a 
table  by  means  of  which  the  jiercentago  of  starch  syrup 
corresponding  to  a  given  specific  rotation,  may  be  found. 
In  the  compilation  of  this  table,  [a]D  =  134-1°  was  taken  as 
the  average  value  for  the  specific  rotation  of  starch  syrups. 
The  method  involves  the  assumptions,  1,  that  the  content 
of  dextrin  and  glucose  in  commercial  starch  syrups  is 
fairly  constant,  2,  that  the  extract-content  of  pure  fruit 
syrup  consists  entirely  of  invert  sugar  and  sucrose.  With 
a  view  to  testing  the  accuracy  of  these  assumptions, 
the  author  has  investigated  a  number  of  American  and 
German  starch  syrups  and  an  invert  sugar  solution  which 
had  been  heated  for  some  time  over  a  naked  flame.  His 
results  showed  that  the  specific  rotations  of  most  of  the 
samples  of  German  starch  syrup  apjiroximate  to  the 
value  (134-1°)  on  which  the  table  of  Juckenack  and 
Pasternack  is  based  ;  hence,  the  proportion  of  German 
sturch  syrup  present  in  a  sample  of  frviit  juice  may  be 
determined  fairly  accurately  by  this  method.  The 
specific  rotations  of  the  American  syrups  however,  were 
found  to  vary  considerably  from  the  rotation  on  which 
the  table  is  based  ;  hence,  the  method  does  not  give 
accurate  results  in  the  case  of  samples  containing  American 
starch  syrups.  The  experiments  with  the  invert  sugar 
solution  showed  that  the  superheating  of  this  solution 
had  caused  a  reduction  in  its  specific  rotation,  with  the 
result  that  it  appeared  to  contain  about  9  per  cent,  of 
starch  sugar.  Hence,  the  method  cannot  be  used  for 
the  detection  of  small  quantities  of  starch  syrup  in  samples 
containing  invert  sugar  prepared  by  the  inversion  of  sugar 
syrup  ;  in  such  cases,  it  can  only  serve  as  a  qualitative 
indication  of  adulteration  with  large  quantities  of  starch 
sugar.  Similarly,  the  presence  of  raffinose  vitiates  the 
results  obtained  by  this  method. — L.  E. 

Sucrose  in  plant  tissues  ;  Detection  of by  means  of 

invertase.     E.  Bourquelot.     XXIII.,  page  720. 

Glucosides  in  plants  ;  Detection  of by  means  of  emulsin. 

E.  Bourquelot.     XXIII.,  page  721. 

Potatoes  ;  Relation  between  the  specific  gravity  and  starch 
contents  of .     G.  Foth.     XVII.,  page  705. 

English  Patent. 

Starch  hydrolytic  products  [deoctrin];  Manufacture  of . 

F.  T.  Jewson,  Paisley.  Eng.  Pat.  12,291,  May  26,  1906. 
The  starchy  matter  of  maize  or  other  grain,  after  separa- 
tion from  the  husk,  is  boiled  with  about  10  parts  of  water 
until  the  starch  is  completely  gelatinised.  The  mixture 
is  then  cooled  to  60°  C,  and  the  husk  stirred  in,  in  the 

?roportion  "  of  about  5  parts  of  husk  per  1  part  of  starch." 
he  temperature  is  maintained  at  60°  or  thereabouts 
until  the  starch  has  been  hydrolysed  to  the  desired  extent 
to   produce  dextrin. — T.  H.  P. 

United  States  Patent. 

Cornstalks,   sugar-cane,    <fcc.  ;     Process   of   manufacturing 

praducts  [for  paper-making]  from .     V.   Drewsen. 

U.S.  Pat.  853,943,  May  14,  1907.     XIX.,  page  713. 

French  Patent. 

Starch  ;    Apparatus  for  the  recovery  of .     H.  Benoist 

and  L.  Graillot.     Fr.  Pat.  373,174,  Dec.  21,  1906. 
The  essentia!  features  of  the  apparatus  (see  Fig.)  consist 
of  a  pii)e,  k,  through  which  the  liquid  containing  suspended 
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starch  flows  into  the  distributing  chamber,  c,  whence  it 
passes  through  the  annular  space,  e,  into  the  centrifugal 
separator,  d,  mounted  on  the  shaft,  a.  By  means  of  a 
screen,  e^,  the  liquid,  as  it  enters  the  separating  chamber, 
becomes  incorporated  with  that  already  present.  A 
pipe,  /,  is  arranged  for  the  discharge  of  the  exhausted 
liquid,  which  collects  near  the  rotating  shaft,  whilst  the 
solid  particles  of  starch  are  projected  on  to  the  conical 
surface,  d.  Arrangements  are  provided  for  cleaning  the 
separator  and  for  quickly  stopping  it.— T.  H.  P. 


German  Patents. 


0. 


Evaporator   for   sugar    solutions    and   other    liquids. 
Schelzig.     Ger.  Pat.  178,556,  Nov.  15,  1903. 

The  evaporator  is  of  the  type  with  double  bottom 
and  interior  heating.  The  liquid  to  be  evaporated  passes 
downwards  tlirough  the  evaporator  along  a  helical  trough 
or  gutter. — A.  S. 

Juice   or   u-ater  from   vegetable   materials,    especially   beet 

slices  ;    Process  for  accelerating  the  separation  of  

hy  pressing.  P.  Rassmus.  Ger.  Pat.  179,040,  Dec.  16, 
1905. 
The  material  (beet  slices)  is  brought  into  contact  with 
carbon  dioxide  either  before  or  during  the  pressing  opera- 
tion. It  Ls  stated  that  carbon  dioxide  prevents  the 
bacterial  formation  of  mucilage  or  gummy  substances 
on  the  beet  slices,  and  thus  allows  the  juice  to  be  readily 
separated   without  destroying  the  cells. — A.  S. 

XVII.— BREWING,  WINES,  SPIRITS,  &c. 

(Continued  from  page  630.) 

Protein-content   of  barley  ;     Colorimetric   determination  of 

the  bi/  means  of  MUlon's  reagent.     C.  J.  Lintner. 

Z.  ges.  Brauw..  1907,  30,  293—294. 
This   method  allows  of  the  certain  detection  of  a  2  per 
cent,  difference  in  the  protein-content  of  a  barley,  whilsfc. 


as  a  rule,  one-half  this  difference  is  recognisable.  The 
solutions  employed  are  :  (1)  10  per  cent,  mercuric  nitrate 
solution  containing  1-2  c.c.  of  concentrated  nitric  -acid 
(sp.  gr.  1-42)  per  100  c.c.  (2)  1  per  cent,  sodium  nitrite 
solution,  (3)  dilute  nitric  acid  (1 :  10).  The  reagent  used  in 
the  test  is  prepared  immediately  before  being  required  by 
mixing  10  parts  of  (1)  with  one  part  each  of  (2)  and  (3). 
The  barleys  to  be  tested  are  ground  as  finely  as  possible 
and  quantities  of  0-25  grm.  of  each  are  weighed  out  into 
small  beakers  of  uniform  dimensions  (diameter  3  cm.  and 
height  5  cm.),  and  mixed  with  1-5  c.c.  of  the  reagent  to  a 
homogeneous  paste.  The  beakers  are  covered  with 
crucible  lids  and  kept  at  50 — 55^  C.  for  20  minutes.  After 
this  treatment,  the  paste  assumes  a  crimson  colour  which 
is  more  or  less  intense  according  to  the  protein-content  of 
the  barley.  By  comparing  the  intensity  of  the  colour  with 
that  yielded  by  a  barley  containing  a  known  proportion  of 
protein — the  best  proportion  being  from  10  to  11  per  cent, 
on  the  dry  matter — the  protein-content  of  the  barley 
tested,  can  be  estimated  with  fair  accuracy.— T.  H.  P. 
Malts  ';    Analytical  report  on  this  season's  Bohemian . 

J.   Satava.     Bohm.   Bierbrauer,    1907,    146 ;    Woch.   f. 

Brau.,  1907,  24,  296. 
The  author  reports  on  the  results  obtained  with  the  malts 
of  the  Pilsener  type  analysed  during  the  present  season. 
The  development  of  the  acrospire  was  shorter  than  in  the 
previous  year  :  30  per  cent,  of  the  samples  had  acrospires 
up  to  half  corn-length,  25  per  cent,  had  acrospires  over 
three-quarters  corn-length.  It  would  appear  that  in  view 
of  the  ease  with  which  modification  was  obtained  in  the 
present  season,  many  maltsters  had  purposely  growTi  a 
longer  acrospire  in  order  to  obtain  a  darker  malt.  As 
regards  friability,  59  per  cent,  of  the  samples  were  described 
as  "  very  good  "  ;  32  per  cent,  were  "  satisfactory,"  con- 
taining 6 — 9  per  cent,  of  vitreous  and  semi-vitreous  corns  ; 
7  per  cent,  of  the  samples  were  "  moderate,"  containing 
10 — 15  per  cent,  of  such  corns,  and  only  2  per  cent,  were 
more  or  less  "  defective."  The  time  of  saccharification  was 
within  20  minutes  in  62  per  cent,  of  the  samples  and  21 — 25 
minutes  in  37  per  cent.  The  worts  in  the  case  of  85  per 
cent,  of  the  samples  were  brilliant,  in  the  case  of  15  per 
cent,  they  were  more  or  less  opalescent,  the  latter  being 
from  short-grown  malts.  Opalescent  worts  occurred  par- 
ticularly in  the  case  of  pale  malts  with  low  moisture-content, 
i.e.,  those  cured  with  a  powerful  draught.  This  fault  was 
more  noticeable  in  barleys  with  low  nitrogen-content  grown 
in  low-lying  districts  than  ia  those  from  greater  altitudes. 
As  regards  colour,  43  i^er  cent,  of  the  samples  had  a  colour 
equivalent  to  0-15 — 0-17  c.c.  of  A'/IO  iodine,  and  38  per 
cent,  between  0-175  and  0-20   c.c— J.  F.  B. 

Potatoes  ;   Relation  between  the  specific  gravity  and  starch 

contents  of .     G.  Foth.     Z.    Spiritusind.     1907,  30, 

217—218. 
In  Germany  it  is  customary  to  calculate  the  starch  value  of 
distillery  potatoes  from  the  sp.  gr..  by  weighing  5  kilo?,  of 
potatoes  first  in  air  and  then  under  water.  When  the 
potatoes  are  wet  after  washing  and  draining,  a  deduction 
of  1  per  cent,  from  their  weight  in  air,  is  made,  to  correct 
for  the  externally  adherent  moisture.  Tables  have  been 
constructed  from  determinatiorLs  made  bv  Behrend, 
Maercker  and  Morgen,  but  the  author  finds  that  these  tables 
are  not  sufficiently  concordant,  and  that  the  variations  give 
rise  to  disputes.  The  tables  are  based  on  the  following 
observations  :  Potatoes  containing  19-9  per  cent,  of  dry 
substance  have  a  sp.  gr.  of  1-081.  An  increase  of  0-001  in 
the  sp.  gr.  corresponds  to  an  increase  of  0-214  per  cent,  of 
dry  substance.  Between  the  percentage  of  dry  substance 
and  the  percentage  of  starch  there  is  an  average  ditlerence 
of  5-752.  The  discrepancies  in  the  older  tables  were  due 
chiefly  to  the  manner  in  which  the  numbers  were  reduced 
to  one  place  of  decimals.  The  author  has  re-calculated  the 
tables,  still  adhering  to  the  old  data  quoted  above,  but 
correcting  the  errors.  The  new  tables  have  been  adopted 
as  a  standard,  and  have  been  published  by  the  German 
Association  of  Distillers. — J.  F.  B. 

Yeast  ;  Behaviour  of  butyric   acid  and  allied  compounds 

towards .     T.    Bokomv.     Zentralbl.    Bakt.,    1907, 

II.  Abt.,  18,  171.     Z.  ges.  Brauw..  1907,  30,  262—263. 
The  growth  of  yeast  in  a  nutritive  and  fermenting  solution 
is  not  suppressed  by  the  presence  of  0*05  per  cent,  of  butyric 
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acid,  but  is  with  a  similar  amount  of  hydrochloric  acid. 
The  toxic  dose  of  hut>Tic  acid  is  0-05— 0-1  ,crin-  for  10  grms. 
of  pressed  yeast,  fhe  limiting  concentration  at  which 
isovaleric  and  caproic  acids  still  poison  yeast  is  between 
0-415  and  O-l  i>er  cent.  Isocaproic  acid  is  somewhat  less 
injurious  than  normal  caproic  acid.  The  toxic  dose  for 
10  CTms.  of  pressed  yeast  is  0--25— 0-5  grm.  of  isovaleric 
acid  or  0-25  grm.  of  normal  caproic  acid.  o-Xitrotoluene 
and  o-nitrobenzaldehyde  are  more  poisonous  to  yeast 
than  the  corresponding  para  compounds ;  o-toluidine, 
on  the  other  hand,  is  less  injurious  than  /j-toluidine. 

Wilditr's  "  Biosr     M.  Ide.     Zentr.  Bakt..  II.  Abth.,  1907, 
18.  IW.     Z.  ges.  Brauw.,  IWT.  30,  278. 

The  author's  view,  contrarv  to  that  of  rringshoim  (see 
this  J.,  1VK>6.  S23).  is,  that"  the  acclimatisation  of  yeast 
to  ammoniacal  nitrogen  either  Ls  a  delusion,  or  has  no 
Waring  on  the  "  Bios "  question.  His  investigations 
■were  made  on  (1)  A  cultures,  consisting  of  yeast  cells 
inoculated  directly  from  a  wort-culture  into  a  solution 
nMining  mineral  matter  and  sugar,  that  is,  a.  nutrient 
im  ~i>oor  in  •'  Bios  ";  (2)  B  cultures,  comprising 
M  -t  cells  which,  after  Wing  grown  as  an  A  culture,  were 
sowTi  in  a  fresh  mineral  solution,  and  (3)  C  cultures, 
prepared  by  re-inoculation  with  cells  from  a  B  culture. 
With  the  races  of  yeast  employed,  it  was  not  found  possible, 
by  cultivating  for  weeks  or"  even  juonths  on  a  medium 
nn'aining  but  little  "  Bios."'  to  produce  such  an  alteration 
•>.  •  .•  character  of  the  cells  that  the  yeast  increased  and 
f.  -  .t-nted  more  rapidly  in  the  absence  of  "  Bios."  On  the 
contrary,  the  cells  are  apparently  weakened  pathologically 
and  rendered  incapable  of  causing  normal  fermentation 
wh-n  a  fre^h  quantity  of  "  Bios  "  is  added.  No  sign  of 
a.  ■•limatUation  to  a  "dearth  of  "Bios"  is  observable, 
although  the  author  does  not  deny  the  possibility  of  the 
yea-it  thus  adapting  itself. — T.  H.  P. 

Eitractir€-phosphorv.s ;      Relations    of to    protein- 

phoj^phorus  in  Aspergillus  niger.  W.  Koch  and  H.  S. 
Reed.  J.  Biol.  Chem.,  1907,  3,  49—52.  Chem.  Zentr., 
1907, 1, 1609. 

NrcLEiN-PHOSPHORCS  appears  to  be  the  most  important 
form  so  far  as  the  requirements  of  the  cell  arc  concerned. 
It  L«  produced  at  the  cost  of  the  remaining  forms,  with 
the  excejition  of  lecithin,  and  its  quantity  diminishes  only 
under  abnormal  conditions  of  starvation  of  the  mould. 
The  next  most  important  form  is  the  lecithin-phosphorus. 
The  water-soluble  extractive-phosphorus  is  doubtless  the 
raw  material  for.  the  production  of  the  other  forms,  and 
appears  to  represent  an  intermediate  stage  between 
pWphates  and  complex  organic  compounds  of  phosphoric 
acid.— .\.  S. 

Enzymes;  Modified   method   and    new   apparatus   for   the 

study  of .     S.    L.    Schouten.     Zent.    Bakt.,    1907, 

[Abth.  IL],  18,  94  ;  Woch.  f.  Brau.,  1907,  24,  299. 

The  author  ha«  slightly  modified  Fermi's  method  for  the 
•tudy  of  proteoh'tic  enzymes  '.  A  7-5  per  cent,  solution 
of  gelatin  w  prepared  with  water  saturated  with  thymol 
and  coloured  red  with  vermilion.  The  solution  is  placed 
in  te<«t-tubes  and  w  caused  to  solidify  in  such  a  way 
that  it  extends  for  some  dLstance  up  the  sides  of  the  tul>e 
and  it«  Kurfare  haw  the  form  of  a  semi-ellipse.  The 
cnzvme  thu.M  fomes  in  cfintact  with  a  large  area  of  gelatin, 
and  it*  presence  fan  Ijc  recognised  after  only  12  hours' 
action.  The  author  ha«  also  devi>'ed  an  apparatus  for 
Ktiid"  *'        nzymes   of   fungi,    in   which   the   liquid    in 

the  '  i'*  filt*Tf(l  through  a  layer  of  rotton-wool 

into    ■--  ,•  'imentai    fia«k    without  coming   in   contact 

with  the  external  air. — J.  F.  B. 

Halt    fztraeis  ;  Fermentation    frperinvjits    u-ilh    [roncen- 

trated] .     P.  .Mumme.     Ww  h.   f.    Brau.,   1907,   24, 

277-278. 

It  haa  been  inippofted  that  only  the  .loin-n  U-er  yeast, 
8.  BaUii  (nee  Itiut  J.  IWWt,  131)  w  <  apable  of  fermenting 
hitrhly  roncentrated  malt  «-xtra/:tH,  but  the  author  hIiowh 
that   almoitt  any   vigorous   top  or   Ixittom  fermentation 


yeast,  including  pressed  yeast,  is  capable  of  carrying  out 
the  fermentation  if  the  temperature  be  suitable.  Fer- 
mented malt  extracts  when  added  to  beer,  produce  no 
turbidity,  whilst  unfermented  extracts  frequently  do  so. 
The  chief  use  for  these  extracts  is  for  colouring  beers  when 
caramel  is  not  permitted.  The  colouring  matters  used  for 
beers  are  deficient  in  keeping  properties  because  they  are 
too  dilute  ;  after  being  in  stock  for  some  time  they  become 
strongly  infected  and  transfer  the  infection  to  the  beers 
to  which  they  are  added.  The  author  therefore  advocates 
the  use  of  very  highly  concentrated  extracts  for  this 
purpose.  Extracts  made  from  colour  malt  alone  impart 
an  objectionable  burnt  flavour  to  the  beer.  The  author 
therefore  prefers  to  prepare  fermented  colouring  matters 
from  highly  concentrated  worts  brewed  from  a  mixture 
of  colour  malt  and  ordinary  pale  malt,  and  he  increases 
the  colour  of  the  wort  by  prolonged  boiling  ;  this  produces 
a  pleasant  aromatic  Havour.  Not  only  in  the  case  of 
Jopen  beer  but  also  in  the  case  of  these  concentrated 
malt  worts,  an  advantage  is  gained  by  avoiding  accidental 
fermentation  and  starting  the  fermentation  by  pitching 
with  yeast.  A  slightly  higher  temperature  can  then  be 
allowed,  and  the  time  of  maturing  is  considerably  shortened. 
The  j'east  should  not  be  roused  with  the  wort  after  jiitching, 
but  works  better  when  merely  added  and  left  to  itself. 
In  worts  containing  50 — 60  per  cent,  of  extract,  fer- 
mentation sets  in  after  2 — 5  days  at  a  temperature  of 
10" — 15°  C.  In  a  series  of  experiments,  apparent  attenua- 
tions ranging  from  4-8  to  24  per  cent,  w'ere  recorded, 
Jopen  beer  yeast  giving  13-2  per  cent.  The  highest 
attenuations  and  the  most  rapid  clarification  were  obtained 
with  ordinary  lager  beer  pitching  yeast  in  the  fluid  state 
without  special  treatment  ;  five  weeks  were  fully  sufficient 
for  clarification  by  secondary  fermentation. — J.  F.  B. 

Jopen  beer ;  The  fermentative  organisms  of .   P.  Lindner. 

Woch.    f.    Brau.,    1907,    24,    278—279. 

MuMME  (see  preceding  abstract  and  this  J.  1906,  131) 
is  inclined  to  regard  S.  Bailii,  on  the  author's  authority, 
as  being  the  specific  ferment  of  Danzig  Jopen  beer.  The 
author  points  out  that  he  has  never  taken  up  this  position, 
but  has  merely  stated  that  S.  Bailii  was  isolated  together 
with  S.  farinosus  from  a  sample  of  that  beer.  Both  these 
organisms  are  capable  of  living  in  concentrated  solutions 
of  maltose  although  they  cannot  ferment  that  sugar. 
In  a  different  sample  of  Jopen  beer,  neither  of  the  above 
yeasts  could  be  detected,  and  this  sample  yielded  yeasts 
capable  of  fermenting  not  only  maltose  but  also  sucrose 
and  dextrin.  Some  of  them  decomposed  melibiose  and 
others  did  not,  so  that  if  Ban's  test  be  accepted,  Jopen 
beer  would  appear  to  contain  both  top-  and  ))ottom- 
fermentation  varieties.  No  doubt  in  the  fermentation 
of  Jopen  beer,  accidental  infection  by  different  yeasts 
plays  the  chief  part. — J.  F.  B. 

Glycerol    in    cdcoholic    fermentation  ;  Production    of . 

R.   Reisch.      Zent.    Bakt.    1907  [Abth.   II.],   18,     396; 
Woch.  f.  Brau.,  1907,  24,  299. 

Two  different  wine-musts,  containing  different  proportions 
of  nitrogen,  were  filled  into  casks  immediately  after  pressing ; 
pure-cultivated  yeast  was  added,  and  the  casks  were  dosed 
with  fermentation-valves,  the  temperature  being  12°  C. 
Determinations  of  glycerol  were  made  in  the  fresh  must 
and  subseqiiently  at  intervals,  the  proportion  of  alcohol 
being  also  determined.  Glycerol  was  found  to  be  present 
in  the  j)erfectly  fresh  musts  before  fermentation  had 
started.  The  ])roduction  of  glycerol  in  the  two  casks 
during  fermentation  was  8-35  grms.  and  7'61  grms. 
per  litre  respectively.  The  higher  production  of  glycerol 
was  found  in  tlie  must  richer  in  albumin,  but  the  influen<'e 
of  the  nitrogenous  constituents  did  not  a))j)car  to  be  very 
marked.  The  formation  of  gjycci'ol  proceeded  at  first 
in  a  similar  ratio  to  that  of  the  alcohol,  but  decreased 
after  attaining  a  maximum  when  the  proportion  of  alcohol 
was  2  j)er  cent,  by  volume.  No  connection  Wtween  the 
relative  production  of  glycerol  and  alcohol  was  observed  ; 
hence  the  glycerol  is  not  a  direct  product  of  the  fermenta- 
tion of  the  sugar,  but  is  regarded  as  a  product  of  the 
metabolism  of  the  yeast. — J.  F.  B. 
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Cooler-deposits ';  Influence  of  the  malt  on  the  quantity  and 

nature  of  the .     Behrend.     Woch.  f.  Brau.,   1907, 

24,  237—239. 
The  amount  of  sediment  deposited  in  the  cooler  varies 
•with  different  malts.  It  has  no  connection  with  the 
percentage  of  nitrogen  in  the  malt  ;  in  fact,  in  the  cases 
studied,  the  malt  containing  the  least  nitrogen  gave  the 
largest  amount  of  moist  deposit.  It  does,  however, 
appear  to  depend  on  the  composition  of  the  nitrogenous 
matters  so  far  as  this  influences  the  state  of  hydration 
of  the  precipitated  colloids.  It  would  seem  from  the 
table  below,  that  the  amount  of  moist  deposit  is  greater, 
the  hiaher  the  ratio  of  albuminoid  nitrogen  to  amide 
nitrogen  in  the  malt. 

The  cooler-deposits  from  the  brewing  of  four  different 
malts  were  collected  and  weighed  and  subsequently 
analysed. 


Wurt-    j  Pale 

emtaerg     Tauber  ,  Dark  Kulm- 

country  1    malt,    i  Ulm  bach 

malt.  malt.  malt. 


per  cent,  per  cent,  (per  cent,  per  cent. 
Total  nitrogen  in  dry  malt        1-60  1-49     ;     1-SO  1-64 

Albuminoid   nitrogen,    on 

total  nitrogen   79-9  94-4  86-9  83-3 

Amide  nitrogen,  on  total 

nitrogen     20-1  5-6        ,  13-1  16-7 

!Moist   cooler   deposit,    on 

malt  1-98  3-95  3-31  2-29 

Dry  deposit,  on  malt  . . .         0-393        0-541        0-659        0-446 
Water    and  water-soluble 

matter  m  moist  deposit      91-6  96-6  90-6  92-1 

Insoluble   matter   in   dry  i 

deposit 8-4  3-4        I     9-4  7-9 

Ditto,  calculated  on  malt  0-166        0-134    '     0-311        0-181 

Total     nitrogen     in     dry 

deposit 4-49  2-36  4-24  3-75 

Albuminoid   nitrogen,    on 

total    nitrogen    m    dry 

deposit 91-9  84-7        |   89-0        i  90-6 

The  Tauber  malt  gave  the  greatest  amount  of  deposit, 
and  this  sediment  was  of  quite  a  fluid  consistency,  whilst 
the  sediments  from  the  other  malt  worts  were  in  the  form 
of  thick  mud.  The  Tauber  malt  was  of  a  decidedly 
steely  character,  and  some  trouble  was  experienced  in 
ninning  off  the  wort. — J.  F.  B. 

Beers    sensitive    to    chill;    Action  of    tin    on .      A. 

Kreichgauer.  Woch.  f.  Brau.  1907,  24,  276—277. 
When  small  c^uantities  of  "  tin  salt  "  are  added  to  beer, 
the  haze  does  not  appear  immediately  ;  it  is  probable 
that  the  haze  depends  on  the  formation  of  basic  salts. 
In  testing  the  beers  for  their  sensitiveness  to  tin,  minute 
quantities  of  "  tin  salt  "  are  added,  and  24  hours  later, 
the  beer  is  placed  in  ice-water  for  one  hour.  Some  beers 
develop  a  turbidity,  the  so-called  glutin  haze,  under 
these  conditions,  without  the  presence  of  tin  ;  such  of 
course  cannot  be  tested.  But  non-sensitive  beers  will 
remain  bright  after  6  hours  and  even  up  to  15  hours 
at  0^  C.  Beers  which  are  sensitive  to  chill  only  develop 
a  haze  when  the  temperature  at  which  they  are  tested 
is  lower  than  that  of  the  cellar  in  which  they  had  been 
i-larified  ;  but  with  sensitive  beers  a  difference  of  only 
1°  C.  lower  is  quite  sufficient  to  cause  a  haze.  The  lower 
the  temperature  of  cellarage  the  less  is  the  danger  of  hazes 
due  to  chill.  In  sensitive  beers  the  addition  of  tin  increases 
the  sensitiveness  to  chill ;  as  the  "  tin  salt  "  is  increased 
the  haze  appears  at  higher  temperatures,  and  in  bad  cases 
it  can  develop  at  the  ordinary  temperature.  In  a  beer  not 
e.\tremely  sensitive  to  chill",  e.g.,  one  which  develops 
a  chill-haze  after  3  hours  at  0°  C,  the  addition  of  0-4 
mgrm.  of  dissolved  tin  per  hectolitre  causes  it  to  develop 
a  tin-haze  in  1  hour  at  0°  C.  If  the  beer  can  withstand 
the  test  with  the  addition  of  40  mgrms.  of  tin  per  hectolitre, 
it  may  be  described  as  tin-resistant.  Tin  turbidities 
are  most  prevalent  in  severe  winters.  If  a  beer  has  been 
in  contact  with  tin  and  if  its  sensitiveness  to  chill  is 
thereby  increased,  hazes  are  to  be  feared.  Most  tin- 
hazes  disappear  on  heating  the  beer  to  40° — 50°  C.  In 
very  bad  cases  they  only  disappear  after  the  addition 
of  acid,  e.g.,  1  per  cent,  of  lactic  acid.  Beers  returjied 
suffering  from  tin-haze  can  be  cured  by  the  addition  of 


"  Krausen "  and  cold  cellarage.  Tin  vessels  exposed 
for  a  long  time  to  a  low  temperature  are  more  likely 
to  be  attacked  by  beer  than  if  kept  at  a  moderate 
temperature,  owing  to  a  modification  which  takes  place 
in  the  tin,  whereby  its  density  is  lowered. — J.  F.  B. 

Beer    analysis ;     Report    on    methods    of .      H.    E. 

Barnard.     U.S.    Dept.    Agric,    Bureau    of    Chemistry, 
1907,  Curcular  Xo.  33. 

This  report  contains  details  of  methods  which  are  to  be 
adopted  in  official  analyses  of  beers  in  the  United  States. 
The  carbon  dioxide  is  removed  from  the  beer  by  shaking 
the  sample  in  a  large  flask  at  a  temperatm'e  not  below 
15°  C.  The  use  of  the  Zeiss  immersion  rcfractometer 
gives  quite  satisfactory  results,  and  the  method  is  now 
recognised  as  an  alternative  to  the  specific  gravity  method 
as  the  basis  for  calculating  the  percentage  of  alcohol 
and  extract  of  the  beer.  In  the  direct  determination 
of  the  extract,  the  beer  sohds  are  dried  to  constant  weight 
at  a  temperature  of  80°  C.  For  the  calculation  of  original 
wort  extract,  the  formula  :  0  =  2A  +  E,  where  A  = 
alcohol  percentage  and  E  =  extract  of  de-alcoholised 
beer,  best  represents  what  takes  place  in  practical  working. 
For  the  determination  of  total  acidity,  20  c.c.  of  beer 
are  heated  to  boiling  and  titrated  with  AyiO  sodium 
hydroxide  using  neutral  litmus  as  indicator,  the  result 
being  expressed  as  lactic  acid.  The  referee  remarks 
that  the  end-point  with  neutral  litmus  paper  is  not  sharp  ; 
it  is  suggested  that  sharper  limitation  can  be  obtained 
with  spots  of  phenolphthalein  on  a  porcelain  plate,  but 
this  indicator  is  not  adopted.  The  volatile  acid  is  deter- 
mined in  the  alcoholic  distillate  :  the  results  however  are 
not  very  concordant.  The  reducing  sugars  are  determined 
gravimetrically  (as  maltose).  The  dextrin  may  be  deter- 
mined either  gravimetrically  as  dextrose  after  hydrolysis 
by  hydrochloric  acid  (Sachse-Allihn  method)  correcting  for 
the  maltose,  or  else  by  calculation  from  the  specific  rotatory 
power.  The  phosphoric  acid  is  determined  directly 
in  the  beer  by  titration  with  standard  uranium  solution. 
In  the  case  of  very  dark  samples  it  is  determined  in  the 
ash.— J.  F.  B. 

!  English  Patents. 

Wort ;    Process  and  apparatus  for  obtaining from 

unmalted    grain.     R.     D.    Bailey,    Leeds.     Eng.     Pat. 
27,343,  Dec.  1,  1906. 

De-husked  and  de-germed  maize  is  boiled  with  acidulated 
water  in  a  glass-lined  cylinder,  the  product  is  neutralised 
in  either  the  conversion  cylinder  or  a  separate  one,  by 
the  addition  of  lime,  and  is  then  filtered  under  air-pressure 
so  that  it  can  be  passed  directly,  without  decolorising  or 
concentrating,  into  the  brewer's  copper  to  be  boiled 
with  the  ordinary  hopped  wort.  The  process  may  be 
modified  by  running  oft"  one  portion  of  the  acid  conversion 
mixture  before  the  remainder  so  as  to  produce  two  different 
products,  one  consisting  of  maltose  and  dextrin  only 
and  the  other  of  dextrose,  the  two  being  separately 
neutralised,  filtered,  and  passed  to  the  brewer's  copper. 
The  conversion  cj'linder  is  mounted  on  a  horizontal 
shaft  carrying  rakes,  and  is  provided  with  pipes  for 
introducing  hot  or  cold  water  or  steam,  with  an  inlet 
for  sparge  water,  and  with  an  air-inlet  for  the  application 
of  compressed  air  to  force  the  contents  through  an  outlet 
pipe  and  through  a  filter.  A  wash-out  pipe  and  cock, 
a  pressure-gauge,  a  gauge-glass,  and  thermometers  are 
also  provided. — T.  H.  P. 

Hops  ;   Process  and  apparatus  for  extracting    .     F.  S. 

Davidson    and    W.    P.    Burra,    Ashford,    Kent.     Eng. 
Pat.  23,113.  Oct.  18,  1906. 

The  hops  are  placed  in  the  perforated  holder,  b.  (see 
fig.)  preferably  with  a  small  quantity  of  yeast,  the  holder 
is  then  placed  in  the  case,  r;,  in  which  it  fits  loosely,  with 
an  annular  space,  c,  between  the  two  vessels,  the  cover, 
e.  is  put  on,  and  fixed  in  position  by  the  plate,  «,  screwed 
up  by  the  hand- wheel,  g.  Steam  is  then  admitted  by  the 
central  pipe,  /,  and,  passing  through  the  perforations, 
it  penetrates  uniformly  through  the  hops  in  the  holder. 
The  steam  emerges  into  the  space,  c,  where  the  volatile 
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matters  are  condensed  and,  collecting  at  the  bottom, 
are  drawn  off  through  the  cock.  q.  A  treatment  of  1 J  hour 
under  a  steam  pressure  of  about  25  lb.  is  sufficient  for 
extracting  the  essential  oils  of  the  hops.  The  cover 
is  then  removed  and  the  hops  are  compressed  by  means 
of  the  plate,  o,  opemted  by  the  hand-wheel,  "y.  The 
holder,  6,  is  finally  removed  and  the  hops  are  discharged 
into  the  wort-copper. — J.  F.  B. 

Brewing   process.     R.    Kubessa,    Kalk,    Germany.     Eng.   j 
Pat.  15,966,  July  14,  1906.     Under  Int.  Conv.,  July  15, 
1905. 

See  Addition  of  July  1.3,   19fifi.  to  Fr.   Pat.   333.939  of  I 
19«J3 ;   this  J.,  1907.  29.— T.  F.  B.  '  \ 

United  States  Patents. 

DinMatir.     malt     extracts ;      .SrJidi/ifd .     I.     Pollak,  ! 

.V.«.'*iL'nor  to  Erste   Wiener    E.xport-.Malzfabrik  Hauser  i 

nnd    Sobotka,    Vienna.     U.S.    Pat.    853.934,    May    14  1 
1907. 

See  Fjig.  Pat.  9886  of  1906;  this  J.,  1000,  1001.— T.  F.  B.   ! 

Halting  grain.     K.  I.  Somlo,  Temesvar,  Austria-Hungary    ' 
U.S.  Pat.  854.003,  .May  21,   HKJ7.  | 

Kek  Addition  to  Fr.  Pat.  .331.57H  of  1903:    this  J     1000    ' 
77.1— T.  F.  B.  '    '      '   1 

AUy>hfJir     liquors  ;       Apfjoralu^     for     refining,     ageing,  \ 

melUftring.  and  jmri/tjing .     J.   F.   Lhilly,  Assignor  1 

to  J.  A.  I>iiffv  and  .1.  F.  r>ufTy,  Chicago,  III.      U.S   Pat  ' 

853.fr; I,  .May  7.  1907.  '  ! 

EgfALWiJio    and    aerating    tanks    are    jilaced    between 
th»!   r»^tifi(T   and   r'-f-eiving   tank   of   the   apparatus,   and 
hfnUng   arrangements   are   int^rfK>'«-d    in    the   connef-tion    I 
between   the  receiving  tank  and  the  e(pinliMing  tank,  B.    I 
ComprcMed    air    is   anpplied    to   an    atominer   connected 


with  a  worm  leading  from  the  aerating  tank,  means- 
are  provided  for  supplying  heat  to  the  worm,  and  a 
condenser  is  connected  to  the  atomiser,  and  the  atomiser 
with  the  receiving  tank. — W.  P.  S. 

French  Patents. 

Beer  worts  ,•   Preparation  of in  the  dry  or  nearly  dry 

state.  J.  G.  Maardt.  Addition,  dated' Dec.  18,  1906 
(Under  Int.  Conv.,  Dec.  10,  1905),  to  Fr.  Pat.  371,650,. 
Nov.  2,  1906  (this  J.,  1907,  428). 

Malt  mashed  with  a  convenient  quantity  of  water,  is 
diluted  so  that  most  of  the  starch  and  diastase  dissolve  or 
may  be  washed  out,  the  grains  being  se])arated.  The 
purified  starch  is  added  to  one-half  of  this  malt  extract,  the 
mixture  being  heated  to  its  boiling  point  and  kept  at  that 
temperature  for  about  \\  hours.  When  the  liquid  has 
cooled  to  .50°  C,  the  remainder  of  the  malt  extract  is  added, 
and  the  temperatiire  maintained  at  SO""  C.  for  about  2  hours 
and  then  raised  to  70"  C,  at  which  point  it  is  kept  for  about  an 
hour.  The  subsequent  procedure  is  the  same  as  in  the 
original  specification. — T.  H.  P. 

Sugar   juices ;     Process   for    the   sulphitation   and    desul- 

phitation    of ,    and    its    applications    to    different 

fermentation  industries.  E.  A.  Barbet.  Second 
Addition,  dated  Mar.  16,  1906,  to  Fr.  Pat.  361,869,. 
Oct.  27,  1905.     (See  this  J.,  1906,  1229  ;    1907,  109.) 

The  improvements  here  described  consist  of  :  (1)  The 
addition  of  a  special  regulator  designed  to  admit  to  the- 
heater  just  sufficient  air  to  maintain  a  constant  pressure. 
(2)  Modifications  in  the  condenser  through  which  the  sul- 
phurous acid  and  other  volatile  substances  pass,  and  in  the- 
column  containing  the  regenerator  tubes. — T.  H.  P. 

Cdls  [yeast] ;   Extraction  and  preparation  of  the  substances 

contained    in    organic .     H.      C.      Empis.      First 

addition,  dated  Dec.  28,  1906,  to  Fr.  Pat.  346,862,  Oct.  7, 
1904.     (This  J.  190.-),  247). 

After  subjecting  the  cells  to  the  mechanical  treatment 
described  in  the  original  specification,  they  are  exposed  to 
a  reduced  ])ressure  for  a  more  or  less  prolonged  period  of 
time,  in  order  to  extract  the  contents  of  the  cells  more 
thoroughly.— W.  P.  S. 

Alcoholic  and  saccharine  liquids  ;    Process  and  apparatus 

for  concentrating .     J.   Vitale.     Fr.   Pat.   373,046, 

Dec.  28,  1906. 
The  alcoholic  or  saccharine  liquid  is  cooled  and  constantly 
agitated  until  it  assumes  a  semi-liquid  or  pasty  consistency 
owing  to  the  se])aration  of  fine  ice-crystals.  The  more 
liquid  ymrtion  having  been  drained  away  from  the  pasty 
crystalline  mass,  the  latter  is  treated  in  a  centrifugal  drying 
aj)paratus,  and  when  the  drying  is  completed,  the  last 
traces  of  liquifl  are  eliminated  by  injecting  a  jet  of  steam 
or  of  pulverised  water  into  the  drying  chamber.  The 
liquid  obtained  by  this  last  operation  may  be  added  to 
either  that  in  the  refrigerating  vessels  or  the  concentrated 
liquid,  as  may  be  desirable.     The  process  is  applicable  to 
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the  concentration  of  wines,  spirits,  worts,  and  similar 
alcoholic  or  saccharine  products.  The  apparatus  consists 
of  a  reservoir  containing  the  liquid,  which  is  distributed,  by 
means  of  a  pipe  furnished  with  cocks,  to  receivers  arranged 
in  a  freezing  tank  and  fitted  with  stirring  apparatus.  The 
lower  part  of  each  receiver  opens  to  allow  of  the  discharge 
of  the  pasty  mass  into  cars,  which  can-y  it  to  the  drying 
apparatus  ;  the  bottoms  of  the  cars  are  perforated  to  allow 
the  more  liquid  part  to  drain  off  into  a  channel,  along 
which  it  passes  to  a  trough  placed  between  the  two  drying 
chambers.— T.  H.  P. 

Sparkling  wines  ';    Clarification  of .     L.   E.   Mazure. 

Fr.  Pat.  373,134,  Dec.  31,  1906. 

Sparkling  wines  are  clarified  by  introducing  into  the 
bottle,  with  the  wine,  a  small  quantity  of  a  pulverulent, 
insoluble  substance  or  mixture  of  substances,  such  as 
kaolin,  Spanish  white  (whiting),  etc.,  in  order  to  form  an 
artificial  sediment  which  will  deposit  on  but  not  adhere 
to  the  bottle  and  will  act  as  a  support  for  the  natural  wine 
sediment,  thus  preventing  the  latter  from  adhering  to  the 
glass.    The  sediment  can  then  be  easily  removed. — T.  H.  P. 

Beverages  similar  to  wine  ;   Manufacture  of ,  bi/  means 

of  pure  hcemoglobin  free  from  serum.  P.  Hopfner.  Fr. 
Pat.  373,403,  Jan.  9,  1907.  Under  Int.  Conv.,  Jan.  10, 
1906. 
An  aqueous  solution  of  pure  haemoglobin  free  from  serum 
is  mixed  with  sucrose,  dextrose,  or  other  fermentable  sugar, 
and  the  liquid  fermented  by  means  of  a  suitable  yeast. 
Tartaric  acid  or  some  similar  acid  is  added  during  the  last 
third  of  the  period  of  fermentation,  under  which  conditions 
the  haemoglobin  is  not  coagulated  by  the  acid.  Different 
characters  may  be  imparted  to  the  beverages  by  using  ] 
different  yeasts.— T.  H.  P. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

{Continued  from  page  633.) 
(^.)— FOODS. 
Yehh  nuts  from  Somaliland.  Bull.  Imp.  Inst.  1907, 5, 19—20. 
These  nuts  have  formed  the  chief  food  of  the  Somalis  in 
the  famines  caused  by  the  drought.  Selected  kernels  gave 
the  following  analytical  results  : — Moisture,  9-3  ;  ash,  3-1  ; 
reducing  sugars,  2-3  ;  sucrose,  21-6  ;  carbohydrates  (other 
than  sugars),  37-1;  albuminoids,  11-8;  amides,  1-3; 
fibre,  2-7  ;  and  oil,  10-8  per  cent.  Nutrient  ratio,  1:6-5; 
and  nutrient  value,  92.  No  alkaloids  or  glucosides  were 
detected.  The  plant  producing  these  nuts  has  not  been 
identified.- C.  A.  M. 

Casein  and  paracasein  ;   "  Salting-out  "  of 6/y  common 

salt.  S.  Schmidt-Nielsen.  Beitr.  z.  chem.  Physiol,  u. 
Pathol.,  1907,  9,  311—321.  Chem.  Zentr.,  1907,  1, 
1543—1544. 
Pure  neutral  solutions  (2  j^er  cent.)  of  sodium  caseinate 
and  paracaseinate  are  not  precipitated  on  saturation  with 
sodium  chloride.  On  saturating  such  solutions  with 
common  salt  (containing  0-4  per  cent,  of  calcium  and  0-05 
jier  cent,  of  magnesium),  however,  the  casein  is  precipitated 
as  alkaline-earth  caseinate.  For  complete  precipitation, 
casein  needs  about  6-5  per  cent,  and  paracasein,  about  3  per 
cent,  of  its  weight  of  calcium.  Barium  and  magnesium 
ions  may  be  used  in  place  of  calcium  ions,  but  are  only  about 
one-third  as  effective  as  the  latter  in  causing  precipitation. 

— A.  S. 

Meat     extract  ;      Study     of     Liebig's .       Kutschcr. 

Zentralbl.  f.  Physiol.,  1907,  21,  33—35.     Chem.  Zentr., 

1907,  1,  1593. 
The  meat  extract  was  purified  by  means  of  tannin,  baryta, 
and  "  lead,"  and  from  the  solution,  creatine,  creatinine, 
ignotine.  and  methylguanidine  were  precipitated  by  silver 
nitrate  and  barium  hvdroxide  solution.     After  removing 


the  excess  of  barium  and  silver,  phosphotungstic  acid  was 
added  to  the  solution.  The  precipitated  phosphotung- 
states  were  converted  into  chlorides,  and  the  latter 
dissolved  in  alcohol,  and  treated  with  an  alcoholic  solution 
of  mercuric  chloride.  After  filtering,  the  solution  was 
evaporated,  when  crystals  separated.  The  mother  liquor 
on  treatment  with  sodium  acetate  solution  yielded  a 
precipitate  containing  histidine  and  a  new  compound,  to- 
which  the  name,  vitiatine  is  given.  This  was  isolated  from 
the  mother  liquor  from  histidine  dichloride,  after  addition 
of  a  30  per  cent,  solution  of  gold  chloride,  in  broad,  glisten- 
ing plates,  of  the  composition.  C5Hj4Ng,2HCl,2AuCl3. 
Vitiatine  appears  to  have  the  constitution, 

NH2.C(:NH).N(CH3).CH,.CHo.NH.C(:NH).NH2 

—A.  S. 

Meat  extracts ';    Testing .     0.    Hehner.     Pharm.   J., 

1907,  78,  683—684. 

The  Jaffe  reaction  depending  upon  the  formation  o: 
creatinine  picrate,  C4H7N3O,  C6H3N3O7,  which  dissolves 
in  sodium  hydroxide  with  a  blood-red  colour,  affords  th& 
only  reliable  means  of  distinguishing  between  meat  extract 
and  yeast  extract,  the  latter  being  practically  devoid  of 
creatinine.  The  test  has  been  recently  applied  quantita- 
tively by  Baur  and  Barschall  (Z.  physiol.  Chem.,  10,  399) 
and  Grindley  and  Woods  (J.  Biol.  Chem.,  2,  [4]).  but 
whereas  it  has  proved  quite  satisfactory  in  the  case  of  meat, 
which  contains  only  a  small  proportion  of  creatine, 
widely  differing  results  have  been  obtained  by  different 
investigators  on  using  the  method  for  the  examination  of 
meat  extracts.  The  author  shows  that  the  varying  results 
in  the  latter  case  are  due  to  the  use  of  an  insufficient 
quantity  of  picric  acid.  As  ordinarily  carried  out,  the 
method  consists  in  heating  10  grms.  of  the  meat  extract 
for  at  least  4  hours  with  dilute  hydrochloric  acid  in  order 
to  convert  creatine  into  creatinine,  then  making  the  solution 
up  to  100  c.c,  and  treating  10  c.c.  with  15  c.c.  of  a  saturated 
solution  of  picric  acid  and  5  c.c.  of  a  10  per  cent,  solution 
of  sodium  hydroxide,  and  diluting  to  a  suitable  volume, 
the  colour  produced  being  compared  with  that  obtained 
in  a  similar  manner  from  a  standard  solution  of  creatinine. 
The  author  finds  that  the  coloration  produced  in  this  way 
corresponds  to  about  6 — 7  per  cent,  of  creatine  in  meat 
extract,  but  it  is  deepened  by  further  addition  of  picric 
acid.  If,  however,  25  c.c.  of  picric  acid,  or  more,  be  used, 
a  colour  is  obtained,  which  is  not  altered  by  further 
addition  of  picric  acid,  and  which  corresponds  to  10 — 11 
per  cent,  of  creatine.  Working  with  the  larger  quantity 
of  picric  acid,  different  brands  of  meat  extract  were  found 
to  contain  10-4,  10-7,  10-4,  11-1.  10-6,  11-4,  10-2,  10-S,  12-2^ 
11*3,  and  10-6  per  cent,  respectively  of  creatine. — A.  S. 

Cocoanut  oil ;  Detection  of in  butter.     W.  Ludwig  and. 

H.  Haupt.     XXIII.,  page  720. 

Lnrd ;   Detection  of  adulteration  of with  cocoanut  oil. 

L.  Robin.     XXIII. ,  page  720. 

United  States  Patents. 

Milk,     concentrated     [Milk    jwwder]     containing     cream ,; 

Process  of  obtaining .     C.  H.  Caiupbell,  New  York. 

Assignor  to  National  Nutrient  Co.,  t/ersey  City,  N.J. 
Re-issue,  No.  12,649,  dated  May  14,  1907, 'of  U.S.  Pat. 
786,626,  Apr.  4,  1905  (this  J.,  1905,  510). 

Skimmed  iv.ilk  is  heated  at  a  low  temperature,  and  a  current 
of  air  is  blown  over  its  surface  until  it  is  concentrated 
to  about  one-sixth  of  its  original  volume.  Unsterilised 
cream  is  then  added,  and  the  mixture  is  further  concen- 
trated, and  dried  if  required,  at  a  temperature  below 
120'  F.— W.  P.  S. 

Butter  ;    Method  for  the  manufacture  of  process .     R. 

Rocs,  Chicago,  111.,  Assignor  to  American  Farm 
Products  Co.,  Jersey  City,  N.J.  U.S.  Pat.  854.383, 
May  21,  1907. 
A  mixture  of  equal  parts  of  acidified  skimmed  milkand  fresh, 
full  milk  is  churned  at  a  temperature  of  60^  F.  "  Butter 
oil"  heated  to  a  temperature  of  from  108'  to  110"^  F. 
is  then  added,  in  the  i)roportion  of  about  5  parts  of  oil 
to  3  parts  of  milk,  and  the  mixture  is  einulsified.     The 
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emttlsion  is  allowed  to  crvstallise  in  cold  water,  an  excessive 
quantity  of  salt  is  added  to  the  crystals,  and  the  latter 
are  '"  ciirtnl  "  l>y  exposini:  them  in  small  i(uaiitities  to 
air  at  a  lemix^rature  of  (HV  F.  for  a  considerable  time. 
The  cr>-stalline  mass  is  then  "  worked  "  to  remove  the 
excess  of  milk  and  salt. — W.  P.  S. 

Lard;     Process   of    nfjiiing ,    niul    rccoixriiig    waste 

lard  from  sfKnt  fitUtrs'  earth.  S.  T.  Lockwood.  Buffalo, 
X.Y.     U.S.  Pat.  852,441.  May  7,  1907. 

Lakd  is  refined  by  mixing  it  with  fullers'  earth,  heating 
the  mixture,  and  pressing  it  into  cakes  in  a  filter-press. 
These  cakes  are  heated  with  carbon  tetrachloride  in  a  tank 
iind  the  so'ution  obtained  is  run  through  a  tilter-press. 
which  retains  the  fullers'  earth.  The  tiltrate  is  distilled 
to  recover  the  carbon  tetrachloride  and  the  lard. — A.  G.  L. 

Lard ;    Process   of   refining ,    and   recovering   waste 

lard  from  spent  fuUers'  tarth.  S.  T.  Lockwood.  Buffalo, 
X.Y.     U.S.  Pat.  852,442,  May  7,  1907. 

The  lard  is  mixed  with  an  insoluble  clarifying  agent 
{e.g.  fullers'  earth)  and  heated  until  it  is  Hquid,  when 
it  is  forced  into  a  tilter-press  whilst  still  warm.  Carbon 
tetrachloride  or  other  solvent  is  then  forced  through  the 
filter-press  under  pressure,  and  the  tiltrate  is  distilled  to 
remove  and  recover  the  solvent,  and  to  deposit  the  lard. 
The  exhausted  fullers"  earth  is  used  over  again. — A.  G.  L. 

Corn    or    its    products ;      Procedure    for    bleaching     and 

*i(rilising   .     0.    Zimmermann.    Ludwigshafen    on 

Rhine.  Germany.     U.S.  Pat.  853,940,  May  14,  1907. 

See  Eng.  fat.  25,010  of  1905  ;  this  J.,  1906,  387.— T.  F.  B. 

Bi'iaching,  sterilising,  or  conditioning  agent  [for  flour,  d-c.]  ; 

Process    for    producing    a .     S.    Leetham,    York, 

As.signor  to  The  Ozonized  Oxvgen  Co.,  Ltd.,  Manchester. 
U.S.  Pat.  854.508,  May  21,  1907. 

See  Eng.  Pat.  5789  of  1904  ;   this  J.,  1905,  341.— T.  F.  B. 

Fkexch  Patents. 

Coffee  or  chicory  substitute  ;   Process  of  preparing  a . 

S.  Rigaut.     Fr.  Pat.  373,106,  Mar.  9,  1906. 

Starchy  material,  such  as  bread,  flour,  or  even  starch, 
is  roa>ited  until  converted  into  caramel,  and  is  then 
extracted  with  water  at  a  temperature  of  about  80°  C. 
The  extract  is  mixed  with  ground  and  roasted  beetroot 
pulp,  or  with  exhausted  coffee,  and  the  mixture  is  dried. 

— W.  P.  S. 

Starch  or  alcohol  ;  Prrjcess  of  extracting from  potatoes, 

trigfthrr  trith  a  paste  rich  in  nutritive  malttr.  C.  Steffen. 
Fimt  Addition,  dated  Dec.  17,  1906,  to  Fr.  Pat.  368,002, 
July  12.  190ti  (this  J.,  1906,  1230). 

Water  alone,  or  water  that  has  been  used  for  washing 
•tarch.  i»  u.<ied  for  extracting  the  potato  slices  instead 
of  the  potato  juice  recommended  in  the  original  sj)ecifica- 
tir/n.  The  water  is  uwd  ref»eatedly,  after  separation 
of  the  dtarch,  until  a  concentrated  juice  is  obtained. 
The  potato  nlices.  after  extraction  are  only  slightly  pres.sed 
or  drained,  before  being  dried. — W.  P.  S. 

Drying  rtgriatdf  motrrialx  [jxAato  slices,  d.-c.'\  ;   Apparatus 

ffiT .      H.   von  .»vhiitz  and   L.  fJottscho.     Fr.   Pat. 

.373.619,  Jan.  W'.,  |;hi7.  Under  Int.  Con  v.,  Jan.  17 
1906. 

A  VERTKAL  dr>-infr  f  hamU-r  is  built  on  each  side  of  the 
air  heatmK  apparatus  and  chimney,  the  whole  forming 
a  compa'-t  building  in  order  that"  the  loss  of  heat  by 
radiation  and  the  (ground  npace  fKcni>ied.  may  Ije  as  small 
•«  itOMible.  In  ea/ h  dryinif  ')iaiiilx-r  four  sufKi posed 
ahKntly  inclined  dnims  provided  with  rotary  stiirers 
are  arranged.  The  material  to  Ih-  dried  are  fed  from 
a  hopfier  into  the  top  drum  of  the  chamlK-r  on  one  side 
and  paM  downwards  from  drum  to  drum,  and  finally 
on  to  a  aerew  conveyor  and  elevator  by  which  they  are 


lifted  to  the  top  drum  of  the  chamber  on  the  other  side 
of  the  heater.  Each  of  the  three  upper  drums  on  each 
side  receives  a  separate  supply  of  heated  air,  the  amount 
of  which  can  be  regulated  by  suitable  dampers. — W.  H.  C. 

Drying  process  for  fruits,  vegetables,  tubers,  pulp,  <0c., 
and  apparatus  therefor.  0.  Ardibus.  ¥r.  Pat.  373,041, 
Jan.  16,  1907. 

The  materials  to  be  dried  arc  placed  on  trays  supported 
by  frames,  provided  with  wheels,  in  an  annular  chamber. 
The  annulus  is  broken  at  one  point,  and  warm  dry  air 
is  aspirated  by  a  fan,  forced  through  a  heater  and  delivered 
into  one  end  of  the  broken  annular  chamber.  The 
warm  air  is  forced  to  pass  in  close  contact  with  the 
materials  on  the  trays  by  suitable  pai-titions  arranged 
within  the  chamber,  and  an  exhaust  fan  is  provided 
at  the  other  end  of  the  chamber  to  extract  the  moisture- 
laden  air.— W.  H.  C. 

Fat ;   Edible [Lard  substittde].     E.  Merian.     Fr.  Pat. 

373,136,  Dec.  31,  1906. 

Milk,  or  dihited  condensed  milk,  is  emulsified  with  a 
white  fat  such  as  cocoanut  oil.  From  5  to  30  per  cent,  of 
milk  may  be  used  in  the  mixture. — W.  P.  S. 

Butter ;    Process   of   preserving without   salting,   or 

the  addition  of  any  other  substance.  P.  A.  Sparre. 
First  Addition,  dated  Jan.  7,  1907,  to  Fi-.  Pat.  371,091, 
Nov.  5,  1906. 

The  butter  is  wrapped  first  in  parchment  paper  and  then 
in  paper  impiegnated  wdth  glycerol,  vaseline,  cinnamic 
acid,  or  a  mixture  of  the  same.  This  paper,  or  other 
convenient  material,  is  prepared  by  applying  the  antiseptic 
to  a  single  sheet  which  is  then  placed  between  two  other 
sheets,  so  as  to  form  a  sandwich. — W.  P.  S. 

(B.)— SANITATION;   WATER  PURIFICATION. 

Liquid  air.  and  its  use  in  rescue-apparatus.  0.  Simonis. 
Trans.  North  of  Eng.  Inst.  Mining  and  Mech.  Eng.,  1907, 
57,   78—94. 

The  author  points  out  the  disadvantages  of  the  so-called 
regenerating  appliances  in  which  the  expired  air  is 
regenerated  by  a  chemical  process.  The  air  is  always 
more  or  less  heated  and  there  is  the  danger  that  i^artieles 
of  the  absorbent  may  be  carried  into  the  lungs.  The 
liquid-air  rescue-ayjparatus  which  the  author  describes 
is  said  to  be  free  from  such  objections.  The  entire 
apparatus  weighs  only  about  14  lb.,  gives  3  hours'  supply 
of  pure  cool  air,  and  is  free  from  valves.  It  consists 
of  a  solid  nickel  container,  a,  packed  with  asbestos-wool,  b, 
and  insulated  by  a  vacuum-space,  c,  an  air-space,  d, 
a  layer  of  felt,  e,  and  an  outer  leather  cover,  /.  It  holds 
about  one  gallon  of  liquid  air  which  is  poured  in  through 
the  tube,  i.  and  is  quickly  distributed  over  the  asbestos 
by  the  perforated  cylinder,  g,  and  the  plate,  h.  As  the 
air  evaporates,  it  passes  from  the  container  by  the  flexible 
pipe,  k,  to  the  mouthpiece,  m,  which  forms  part  of  a  mask 
worn  over  the  face  of  the  user,  and  the  expired  air  along 
with  any  excess  of  fresh  air  passes  along  the  \n\^,  n, 
through  the  tube,  o,  provided  with  radiators,  p,  which 
passes  diagonally  through  the  container,  a.  It  then  passes 
by  the  pil)e.  u,  through  the  two  gas-bags,  v,  x,  to  the 
outlet,  y.  The  tube,  o.  can  be  freed  from  obstruction  by 
the  cleaning  rod,  r,  and  an  alarm  clock,  z,  gives  warning 
when  the  sujiply  of  air  is  getting  exhausted.  The  heat 
of  the  cxj)ired  air  passing  througli  the  pipe,  o,  serves  to 
evay)orate  the  liciuid-air  in  the  container.  The  su])ply 
of  fresh  air  is  consc(iiiciitly  automatic,  because  the  faster 
the  wearer  breathes,  the  more  rapidly  the  liquid  air  is 
evaporated.  Liquid  air,  stored  in  the  vacuum  vessels 
designed  Vjy  Sir  James  Dewar  only  loses  from  5  to  10% 
by  evaporation  jK?r  day.  It  can  now  bo  bought  for  ^s. 
I  jK;r  gall,  and  can  be  produced  by  a  small  plant  at  a  cost 
1  of  Is.,  and  by  a  large  installation  at  fWl.,  3d.,  or  even 
I  le-ts  {H-r  gall.  A  plant  to  produce  one  gallon  of  licpiid  air 
[  jK'.r  hour  recpiires  about  8  h.-p..  occupies  about  45  h(|.  ft. 
of  ground  space,  and  costs  about  £400.     A  rescue  sub- 
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station  requiring  4-4  galls,  of  liquid  air  always  in  store, 
would  have  a  loss  through  evaporation  of  0-22  gall,  per  day. 
A  liquefying  plant  which  would  cost,  including  erection, 
from  £500  to  £600,  and  would  produce  l-I  gall,  per  hour, 
would,  if  worked  60  hours  per  week,  be  sufficient  to  supply 
12  sub-stations  with  enough  liquid  air  to  make  up  the 
daily  loss  and  to  provide  for  4  practices  of  2  hours  duration 
]^r  week  at  each  station,  as  required  in  Austria  and 
Germany. — W.  H.  C. 

Sewage ;     Adsorption  of  colloidal  matters  from .     W. 

Biltz  and  0.  Krohnke.  Z.  angew.  Chem.,  1907,  20, 
883—887. 

iMsnsciBLE  solvents  have  the  property  of  removing 
colloidal  substances  from  sewage,  the  solvent  and  adsorbed 
albuminoid  separating  as  an  oil-like  emulsion  (this  J.  1906, 
1177).  Benzene  removes  20  per  cent,  of  the  oxidisable 
matter  from  dialysed  sewage,  carbon  bisulphide  47  per 
cent.,  nitrobenzene  27  per  cent.,  and  petroleum,  34  per 
cent.  Freshly  prepared  ferric  hydroxide  adsorbs  colloids 
in  definite  proportion  from  sewage,  which  has  been  sub- 
mitted to  dialysis  in  order  to  remove  oxidisable  crystalloids. 
From  experiments  with  bacteria  and  the  adsorption 
caused  by  specific  agglutinins  and  bacteria,  it  is  con- 
sidered that  the  biological  purification  of  sewage  is  brought 
about,  in  the  first  place,  by  the  formation  of  a  colloidal 
substratum  which  is  especiallv  favourable  to  the  growth 
of  micro-organisms.     (See  also'this  J.  1907,  428.)— W.  P.  S. 

ll'a^er  ;•  Improvement  of for  domestic  and  induMrial 

purposes  hy  means  of  aluminate-silicatcs  or  artificial 
zeolites.  R.  Cans.  Mitt.  aus.  d.  Konigl.  Priifungsanst. 
f.  Wasserversorgung  u.  Abwasserbeseitigung  zu  Berlin, 
1907,  Heft  8;  Woch.  f.  Brau.,  1907,  24,  270—271. 
(See  also  this  J.,  1907,  481.) 

The  aluminate-silicates  exchange  their  bases,  not  only 
for  alkalis  and  alkaline-earths,  but  also  for  iron,  manganese, 
lead,  silver,  and  presumably  for  all  metals.  A  filter  of 
such  material  can  be  regenerated  after  use,  by  washing 
■with  alkali,  by  which  the  metals  separated  from  the  water 


are  re-dissolved.  By  fusing  aluminium  silicates  with 
alkali  (sodium)  carbonate  andsufficient  quartz  to  decompose 
all  the  carbonate,  aluminate-silicates  are  obtamed  which 
are  excellent  filtering  media  and  contain  12 — 15  per  cent, 
of  soda  (NaoO).  The  soda  content  is  of  the  greatest 
importance,  since  it  is  this  which  is  exchanged  for  the 
bases  present  in  the  water. 

In  one  test  made  by  the  author,  well-water  which  rapidly 
became  turbid  in  the  air  owing  to  the  separation  of  ferric 
oxide,  was  filtered  through  a  10  cm.  layer  of  calcium 
aluminate.  the  water  level  falling  10  cm.  jier  hour.  The 
whole  of  the  iron  was  removed  from  the  water  by  the  filter, 
which  was  afterwards  freed  from  iron  and  so  rendered 
fit  for  further  use  by  washing  with  salt  solution. 

Successful  experiments  were  also  made  in  the  softening 
of  water  for  boiler-feed  purposes.  The  water  was  treated 
with  sodium  aluminate-silicate,  which  was  found  to 
remove  the  lime  and  magnesia  quantitatively,  the  only 
salts  subsequentlv  present  being  alkali  carbonates, 
sulphates,  and  chlorides,  together  with  the  small  propor- 
tions of  silicates  contained  in  the  original  water.  If  only 
three-fourths  of  the  sodium  of  the  sodium  aluminium 
silicate  is  replaceable.  2  kilos,  of  the  material  will  remove 
from  1  cb.  m.  of  water  having  a  hardness  of  20  degrees 
(German),  all  salts  capable  of  forming  boiler  incrustation. 

— T.  H.  P. 

English  Patents. 

Water  ■     Apparatus   for    softening    and    purifi/irif . 

H    J.  Fox,  Forest  Gate.       Eng.  Pat.,  11,066,  May  11, 

1906. 
The  liiuo  t  uik  d-scrib-d  in  Eng.  Pat.  10.355  of  1904  i.s 
provided  with  two  lavers  of  lime  of  the  same  strength, 
so  that  the  lime  water  may  remain  constant  in  strength 
for  a  considerable  time  without  the  necessity  of  rechargmg. 
A  suitable  tank  claimed  for  this  purpose  is  in  the  form 
of  an  inverted  conical  casing  containing  lime.  The  water 
introduced  into  the  bottom  of  this  overflows  the  upjier 
edge  into  an  exterior  jacket  also  containing  lime,  whilst 
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a  second  vessel  is  provided  in  which  the  water  leaving 
the  lime  tank  may  Ih>  mi.xtnl  with  water  or  with  water 
containing  sodium  carbonate. — C  A.  M. 

Wattr :  Appliancts   for    purifying    [separating   scum,    etc. 

from] .     A.   1>.  Watson.  Kirmingham.     Eng.  Pat. 

20,773.  Sep.  li».  lWt>. 
For  the  removal  of  scum  and  other  im]nirities  from  water 
which  has  l>een  used  for  washing  grain,  or  for  siniilar 
puriKxses.  the  dirty  water  is  tirst  parsed  through  a  sieve 
to  remove  grains,  and  then  falls  from  a  height  into  a  tank 
provided  with  an  overtlow  lip  leading  to  an  adjacent  tank. 
In  the  tirst  tank,  and  at  a  short  distance  from  the  overflow, 
B  placed  a  division  piece,  the  top  of  which  is  at  a  lower 
level  than  the  overflow.  A  flaj),  or  shutter,  is  pivoted 
to  the  overflow  lip  and  extends  over  the  shorter  division 
pie<e  in  such  a  manner  that  the  scum  flows  over  the  lip, 
and  the  water  passes  under  the  flap,  falling  into  the  space 
between  the  division  piece  and  the  wall  of  the  tank, 
whence  it  is  led  awav.  The  scum  flowing  over  the  lip 
m  collected  in  the  second  tank  at  the  further  end  of  which 
k  »  floating  shutter  ;  the  aqueous  portion  of  the  scum 
pannfn  under  this  and  then  through  a  filter  before  being 
discharged.  A  float  is  placed  in  the  scum  tank  and  is 
connected  bv  levers  to  the  flap  or  shutter  in  the  first  tank, 
»o  that,  if  too  much  water  passes  over  with  the  scum, 
the  flap  is  raised  and  more  water  allowed  to  flow  under  it. 
Air  may  be  blown  into  the  first  tank  to  aid  in  the  separation 
of  the  »cum,  and  a  supplementary  division  plate  may  be 
provided  in  this  tank. — W.  P.  S. 

Filter-beds  and  the  like.     G.  W.  and  J.  F.  Xaylor,  Denby 
Dale.  Huddersfield.    Eng.  Pat.,  20,440,  Sep.  14,  1906. 

With  the  object  of  obtaining  better  ventilation  of  the 
filter-bed,  the  central  chaml^er  into  which  the  liquid  is 
introduced  U  provided  with  3,  4,  or  more  main  channels 
communicating  with  each  other  by  means  of  parallel 
pMsages  connected  with  the  channels  at  an  angle  other 
than  a  right  angle.  The  main  channels  and  auxiliary 
passages  mav  be  made  to  slope  downwards  towards  the 
central  chamber,  so  that  the  whole  filter-bed  will  be  of 
conical  f)hape.  In  this  way  the  pressure  of  the  wind  may 
be  titilised.  since  it  can  enter  through  any  of  the  oj^enings 
and  paes  freelv  across  the  central  chamber  to  the  other 
aide  of  the  filter  bed.— C.  A.  M. 

UxriED  Sr.\TE3  Patents. 

Faeral  matter  ;    Apparatui  for  the  automatic  destruction 

of     and     purification    of     residual    liquids.       V. 

Bordigoni,  Paris.     U.S.  Pat.  8.53,217,  May  14,  1907. 

8eb  Eng.  Pat.  24,332  of  1905;  this  J.,  1906, 492.— T.  F.  B. 

Air;    ProCfUJt  of  regtnerating  and  purifying  .     R.  v. 

Foregger.  Nfw  York,  and  G.  F.  Brindley,  Xiagara 
Fall*.  AjMnenon  to  Roessler  and  Has.slacher  Chenucal 
Co.,  New  York.     U.S.  Pat.  853,402,  May  14,  1907. 

8«E  Fr.  Pat.  366,5-25  of  1906  ;  this  J.,  1906, 1063.— T.  F.  B. 

(C  )— DISINFECTANTS. 
EsGUsH  Patest. 

DiainfeeUnU    [phennU    with    oxalic    acid] ;     Manufacture 

of    .     H.     Schneider,     Berlin.     Eng.     Pat.     3789, 

Feb.  15.  I9r»7.     Under  Int.  <onv.,  Feb.  16,  1006. 

The  disinfectant*  cUimwl  fonsist  of  mixtures  of  phenols, 
or  jthfTifA  denvAlives,  with  oxalic  acid,  and  may  bepre- 
|vi-  -    »•    ar>jijtionN    or    in    a    solid    form.     Tiius, 

cr  \alic  a'-i'l  is  dehydrated   by  heating,  and  is 

th».i  -|'i...«..»d  with  about  25  j<er  cent,  of  its  weight 
of  creiiol  or  crude  carbolic  acid.  After  mixing  anrl  allowing 
to  ntand  for  a  few  days,  the  dry  iKJwder  in  compressed 
into  tablet*!.  Under  the  trrm  "  phenols,"  the  patentee 
incladen  hydroxyl  derivatives  of  benzene,  naphthalene, 
and  qninoUne ;  •rulphonic-acids,  sulphuric  acid  esters, 
and  aldehydes,  iitjch  as  formildfhvh-.  unv  aNo  Ik-  ii^ed. 

— W.  J'.  S. 


United  States  Patent. 

Formaldehyde  [in  soap  sotiUionl ;    Method  of  preventing' 

oxidation   of .     L.    H.    Reuter,   New   York.     U.S. 

Pat.  853,265,  May  14,  1907. 

OxiD.\TiON  of  formaldehyde  in  soap  solution  is  prevented 
b}'  adding  the  neutral  (normal)  sulphite  of  an  alkali  metol. 
For  example,  0-07  part  by  weight  of  sodium  sulphite, 
previously  dissolved  in  water,  may  be  added  for  each 
part   of   formaldehyde   contained   in   the   soap   solution.. 

— F.  SODN. 


XIX.— PAPER,  PASTEBOARD,  &c. 

(Continued  from  page  634.) 

Paper  pulp  ;  Bleaching with  electrolytic  hypochlorite 

solutio7i.s.     W.    P.    Digby.     Electrochem.    and    Metall. 
Ind.,  1907,  5,  178—182. 

The  results  of  large  scale  tests  in  which  a  mixture  of 
esparto  and  wood  pulp  was  bleached  in  "  mill  potchers  " 
by  means  of  electrolytic  hypochlorite  solution  and  bleach- 
ing powder  respectively,  showed  that  the  rapidity  and 
effectiveness  of  the  bleaching  depend  upon  the  concentra- 
tion of  available  chlorine.  The  initial  concentration  of 
available  chlorine  in  the  contents  of  the  "  mill  potcher  " 
should  be  between  350  and  500  grains  per  gallon.  If 
the  pulp  to  be  bleached,  be  first  freed  from  some  of  its 
moisture,  it  becomes  possible  to  use  hypochlorite  solutions 
containing  3 — 4  grms.  of  available  chlorine  per  litre 
(210 — 280  grains  per  gallon),  which  can  be  produced  at 
a  high  electrochemical  efficiency.  Electrolytic  hypo- 
chlorite solutions  can  be  used  at  lower  temperatures 
than  bleaching  powder  solutions ;  moreover,  one  atomic 
proportion  of  chlorine  is  more  effective  in  the  former 
than  in  the  latter ;  in  the  author's  experiments  this 
increased  effectiveness  was  in  the  ratio,  1"5:1.  No  general 
statement  can  be  made  as  to  the  relative  cost  of  bleaching 
■with  electrolytic  hypochlorite  solutions  and  with  bleaching 
powder,  this  depending  entirely  upon  local  conditions 
with  regard  to  cost  of  electrical  energy  and  of  common 
salt  on  the  one  hand,  and  of  bleaching  powder  on  the 
other.— A.  S. 

English  Patents. 

Paper  pulp  [from  flax-straiu,  etc.]  ;    Preparation  of . 

E.  M.  V.  Fleury,  Tunis.     Eng.   Pat.   11,103,  May  11, 

1906.  Under  Int.  Conv.,  Oct.  6,  1905. 
The  straw  is  first  crushed  and  dusted,  and  is  then  treated 
either  by  retting  or  by  steaming  in  presence  of  air  so  as 
to  loosen  the  adhesion  of  the  fibres  to  one  another  and 
to  the  wood  of  the  stem.  Next,  the  material  is  subjected 
to  the  action  of  a  hypochlorite  in  presence  of  steam, 
the  operation  being  stopped  at  the  moment  when  the 
wood  is  sufficiently  oxidised,  whilst  the  fibre  has  not  yet 
been  attacked.  Finally,  the  oxidised  material  is  boiled 
with  an  alkaline  liquor,  containing  caustic  soda,  sodium 
carbonate,  sulphate,  and  sulphite,  at  a  temperature 
of  150°  C,  in  order  to  purify  the  cellulose. — J.  F.  B.^' 

Paper  ;  Machine  for  coating .     M.  Cantine,  Saugerties, 

X.Y.,  U.S.A.     Eng.  Pat.  2770.     Feb.  4,  1907. 


(  o     o     o     o 
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The  paper  is  unwound  from  the  reel,  9,  and  passes  over 
the  guide-roll,  10.  into  the  coating  machine,  which  applies 
colour  to  both  sides  of  the  paper  simultaneously.  The 
colour  is  applied  by  the  two  felt-covered  rolls,  5  and  6, 
which  are  geared  together  and  between  which  the  paper 
passes.  The  composition  employed  is  stored  in  the 
colour-tub.  14.  whence  it  is  lifted  by  the  pump,  13,  into 
the  box,  3.  A  roll,  2,  revolves  in  this  colour-bo.x  and 
picks  up  a  uniform  layer  of  the  composition,  which  is 
transferred  by  means  of  the  scraper  blade,  4,  on  to  the 
upper  coating  roll,  5.  The  excess  of  colour  pumped  up 
overflows  from  the  box,  3,  into  the  box,  6i,  in  which  the 
lower  coating  roll,  6,  revolves,  and  the  excess  from  this 
flows  back  into  the  cistern,  14.  After  passing  the  coating 
rolls,  the  paper  travels  between  a  pair  of  revolving  brushes, 
12,  12,  and  then  between  a  series  of  reciprocating  brushes, 
11,  11.  which  spread  the  coating  in  a  uniform  la3'er. 

—J.  F.  B. 

■Cork  ;    Method  of  and  apparatus  for  purifying,  cleansing, 

and    bleaching .     H.     Coale,     Baltimore,     U.S.A. 

Eng.  Pat.  11, 632 A,  May  IS,  1906. 

See  Ft.  Pat.  366,586  of  1906  ;  this  J.,  1906, 1064.— T.  F.  B. 

United  States  Patents. 

-Cornstalks,    sugar-cane,    etc, ;     Process   of   manufacturing 

products  [for  pa  per- making]  from .     V.   Drewsen, 

New  York.  U.S.  Pat.  853,943,  May  14,  1907. 
The  stalks  are  cut  into  pieces  and  boiled  in  an  alkali 
solution  to  separate  the  fibres  of  the  shell  and  the  pith 
■cells  from  other  matters  ;  the  fibrous  matter  is  then 
separated  from  the  cells  by  washing  and  screening. 
After  allowing  the  pith  cells  to  settle  out  of  the  wash- 
water,  they  are  collected,  as  is  also  the  fibrous  material. 
(See  also  U.S.  Pats.  731,290  of  1903  and  789,416,  of 
1905:    this  J.  1903,  876;    1905,  633).— W.  P.  S. 

Cellulose  ester  [acetate].  H.  S.  Mork,  Assignor  to  Chemical 
Products  Co.,  Boston.  Mass.  U.S.  Pat.  854,374, 
May  21,  1907. 

Hydeocellulose  prepared  from  cellulose  by  the  action 
of  acetic  acid  and  a  condensing  agent,  is  acetylated 
at  the  ordinary  temperature  by  means  of  acetic  anhydride 
dissolved  in  benzene.  The  triacetate  formed  retains 
the  shape  of  the  fibre  from  which  it  was  derived. — W.  P.  S. 

French  Patents. 

Straw ;    Process  and  apparatus  for  treatment  of for 

making  pulp  for  boards  or  paper.  Soc.  Haemers 
et  Van  den  Baviere.  Fr.  Pat.  373,668,  March  23, 
1906. 

The  chopped  straw  is  loaded  into  a  spherical  revolving 
boiler  together  with  milk  of  lime,  and  is  there  treated, 
under  a  water-pressure  of  about  5  atmospheres,  for  a 
period  of  10  hours.  The  liquid  may  be  either  quite  cold 
or  more  or  less  heated  ;  the  pressure  is  communicated  to 
the  vessel  by  means  of  an  external  pump,  thi-ough  the 
hollow  trurmion  of  the  revolving  boiler.— J.  F.  B. 

Straw,  hemp-uxiste.  etc.  ;  Manufacture  of  cellulose  from . 

and  the  preparation  of  liquor  for  boiling  the  materials, 
E.  Nemethy.     Fr.  Pat.  373,721,  Dec.  18,  1906. 

Straw,  hemp-waste,  and  similar  material,  which  cannot 
be  fully  resolved  by  boiling  with  calcium  bisulphite, 
are  con\-erted  into  cellulose  by  means  of  a  solution  of 
magnesium  bisulphite  and  monosulphite.  The  liquor 
is  prepared  by  calcining  magnesite  so  as  to  form  magnesia 
and  by  treating  the  hard  lumps  with  sulphur  dioxide 
and  water  in  an  ordinary  absorption  tower  and  packing 
the  soft,  friable  jiortions  in  a  basket  and  lixiviating  with 
a  solution  of  sulphurous  acid  in  a  vat. — J.  F.  B. 

.Bleaching  of  fibres  and  rags  of  all  colours  employed  in 
paper  making.  R.  Schuehmacher.  Fr.  Pat.  373,327, 
Jan.  4,' 1907. 

After  a  treatment  with  sodium  carbonate  or  lime  and 
subsequent  souring,  the  material  is  treated  with  a  solution 
of  a  permanganate  or  manganate,  the  bath  being  kept 
*cid,    and    the    temperature    varying    according    to    the 


material  treated.  ^Yhen  this  treatment  is  concluded, 
the  material,  which  is  now  browii,  is  treated  with  a 
solution  of  sodium  or  calcium  hyposulphite  (hydrosulphite) 
(NaHSOg  or  CaH2(SO.,)2),  to"^  destroy  the  brown  colour. 
Bisulphites  may  be  employed  in  the  place  of  hyposulphites. 

— A.  B.  S. 

Waste  waters  from  paper  machines  ;  Utilisation  of  -7 — • 
C.  Gerard.  First  Addition,  dated  Jan.  8.  1907,  to 
Fr.  Pat.  364,720,  Mar.  29,  1906  (this  J.,  1906,  950). 

In  order  to  recover  the  suspended  matters  which  have 
passed  through  the  wire-cloth  of  the  "  pulp  saver," 
the  waste  waters  from  the  latter  are  collected  in  a  pit 
and  are  elevated  alternately,  into  one  of  two  tanks  situated 
at  a  high  level.  The  bottoms  of  these  tanks  slope  down- 
wards towards  the  discharge  end.  The  greater  portion 
of  the  suspended  matters  settle  to  the  bottom  of  the 
tanks,  and  the  supernatant  water  is  run  off  by  decantation. 
The  residue  is  discharged  into  a  tank,  the  walls  of  which 
are  provided  \vith  fine  sieves  or  other  filtering  material 
by  which  the  solid  matters  are  retained. — J.  F.  B. 

Insulating  product  with  cellulose  basis  ;  New .     E.  and 

M.    Lamort.     Fr.    Pat.    373,407,    Jan.    9,    1907.     XL, 
page  698. 

Cellulose  products  ;    Manufacture  of  brilliant  .     C.  F. 

Miiller.  Fr.  Pat.  373,429,  Jan.  9,  1907. 
In  the  manufacture  of  cellu'ose  articles,  threads, 
films,  etc.  from  cellulose  in  cuprammonium  solution, 
a  coagulating  bath  consisting  of  a  mixture  of  milk  of  lime 
and  sodium  hydroxide  solution  is  employed.  This 
mixture  has  a  higher  coagulating  power  than  either 
of  the  components  separately.  An  advantage  is  also 
obtained  by  adding  sodium  carbonate  to  the  solution 
of  cellulose  employed. — J.  F.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

(Continued  from  page  638.) 

Kola  seeds  from  the  Gold  Coast.     Bull.  Imp.  Inst.,  1907, 

5,  20—22. 
Samples  of  red  and  white  seeds  were  examined  with  the 
following  results  :  — 


Moisture 


Fresh  seeds,  white 

„        ,,      red    . 

Dry  seeds,  white  . . 

„      red    


Per  cent. 
67-7 
55-9 
11-8 
15-6 


Total  alkaloids, 
principally  caffeine. 


Calculated       Calculated 
on  orieinal         on  dry 
substance.       substance. 


Per  cent. 
0-76 
0-88 
2-19 
1-97 


Per  cent. 
2-36 
2-00 
2-48 
2-33 


These  results  do  not  support  the  native  opinion  that  the 
seeds  lose  a  considerable  proportion  of  their  toxic  quality 
in  drying,  or  that  the  Avhite  seeds  are  inferior  to  the  red. 
The  sample  was  valued  at  l^d.  per  lb.  the  current  price 
for  good  qualities  being  2J  to  2Jd.  per  lb.— C.  A.  .M. 

Kola  ;  A  new  crystalline  principle  from  fresh .  [kola- 
tin].  Goris.  Compt.  rend.,  1907,  144,  1162—1164. 
(See  this  J.  1906,  280.) 
Fresh  kola  nuts,  previously  sterilised  by  heating  to  105°  C. 
for  10  mins.,  are  extracted  with  boiling  95  jwr  cent, 
alcohol,  and  the  liquid  evaporated  in  a  vacuum.  The 
residue  is  extracted  several  times  with  chloroform,  and 
then  allowed  to  stand  under  chloroform  for  several  days, 
when  a  crystalline  mass  is  obtained  which  contam.s 
caffeine  and  a  new  tannin,  kolatin.  It  is  recrystallised 
from  dilute  alcohol,  dissolved  in  water  and  shaken  with 
chloroform  to  remove  the  caffeine,  which  is  loosely  com- 
bined with  the  kolatin.     The  aqueous  portion  is  evapo- 
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rated  in  a  vacuum,  to  obtain  crystals  of  kolatin,  CjoHgO^, 
whk-h  is  a  phenolic  ooiu^xjuud.  crystallising  in  prismatic 
needles ;  and  yielding,  on  oxidation,  a  red  insoluble 
powder  (kola  reti).  The  dried  nut.s.  and  galenical  extracts 
do  not  contain  kolatin,  which  disapi^ears  during  the  drying. 
Kola  nuts  containing  50 — 60  ix>r  cent,  of  water  yield 
6 — 7*5  yer  cent,  of  the  caffeine-kolntiu  compound.  The 
caffeine  cannot  be  removed  from  this  compound  by  means 
of  chloroform  unless  water  is  present. — F.  Shdx. 

iterziinia     ficifolia  ;       Cya»ogeiutic    gliicoside     in . 

Wechuizen.   Pharm.  Weekblad.  IWG  ;  Pharm.  Centralh., 

1W7.  48.  31U. 
The  freshly  crushed  leaves  of  this  convoh-ulaceous  plant 
when  digested  at  35  to  40^  C.  and  then  distilled,  yield 
about  0-iU  per  cent,  of  hydrocyanic  acid.  This  is  evidently 
due  to  the  action  of  an  enzyme  on  a  glucoside,  for  if  the 
leaves  be  momentarily  plunged  into  boiling  -water,  so 
as  to  destroy  the  ferment,  no  hydrocyanic  acid  is  obtained 
on  sabeequent  distillation. — J.  O.  B. 

Tephrosia  ix>geUii ;  Active  pri)ici})Ies  of .    M.  Hanriot. 

Compt.  rend.,  1907. 144.  150—152,  49S— 500. 
The  leaves  of  Tephrosia  rogellii  and  of  allied  species  are 
employed  in  Madagascar  a^  tish  poisons.  The  plant  still 
retains  its  toxicity  when  dried,  but  the  fresh  material  is 
much  more  active.  Three  definite  bodies  have  been 
isolated  from  the  leaves  :  te phrasal,  a  volatile  oil,  with 
the  empirical  formula,  C^qHisO  ;  tcphrosin,  a  neutral  body, 
CjiHosOio.  n>.  pt.  187*"  C,  which  is  the  toxic  principle, 
and  a  yellow  substance  crystallising  in  needles.  Teplirosal 
is  isolated  by  distilling  the  alcoholic  extract  of  the  leaves 
with  steam  ;  it  separates  from  the  aqueous  distillate 
as  an  oily  liquid.  It  is  readily  polymerised.  In  vacuo, 
it  commences  to  distil  at  60°  C.,  but  the  major  portion 

rses  over  at  a  higher  temperature  without  a  deiinite 
pt.     It  has  a  powerful  odour  and  exhibits  aldehydic 
reactions  ;  it  is  but  slightly  soluble  in  water. 

Tephrosin  is  isolated  from  the  non-volatile  residue 
after  separation  of  tephrosal,  by  evaporating  to  dryness 
in  vacuo,  powdering  the  residue,  and  extracting  it  with 
chloroform.  The  chloroform  solution  is  treated  with 
2  vols,  of  ether,  filtered,  and  shaken  out  with  potassium 
hydroxide  solution  to  remove  resinous  impurity  By 
farther  treatment  tephrosin  is  obtained  in  colourless 
shining  pri-^ms  ;  the  yield  Ls  about  0-1  per  cent.  It  is 
almo6t  insoluble  in  water,  slightlv  soluble  in  96  per 
cent,  alcohol  (0-.H2 :  100  parts  by  weight  at  19°  C. ; 
3*89:  100  on  boiling),  more  soluble  in  acetone  (6-02:  100 
at  18-5' C);  and  in  chloroform  (8-6:  100)  at  the  same 
temperature. — J.  O.  B. 

Eucalyptus  carnal ;  Essential  oil  of .     R.  T.   Baker. 

Proc.   Linn.  Soc.   N.S.W.      1906,  [2],  303.     Schimmel's 
Report.  1907,  April,  52. 

The  essential  oil  of  this  new  species  of  Eucalyptus  consists 
ehieflv  of  (f-pinene ;  no  phellandrene  and  only  about 
6  per  cent,  of  cineol  are  present.  The  vield  of  oil  is  only 
0-155  per  cent.— J.  O.  B. 

Eupatorium  triplinfrtx  ;  Essentifd  oil  of .     [Aijnpana 

oH].     .Schimmf-rH  Pve[>ort,  HK)7,  April,  106—107. 

Th«  oil.  dt<«tilled  in  the  Comoro  Lilandi,  was  pale  green 

•sd    had    a    {leculiar   odour:  Sp.    gr.    0-980S    at    15"  C.  ; 

ap-  -^T  10' :  f-itor  value.  8-0;  ester  value  after  acetyla- 

■   in  90  i»er  cent,  alcohol,  2:3;  it  is 

in    HO    jjf-r  rent,  alcohol.     Except 

"i  t«frpene><   the  oil  consi-its   mainly 

"•  b.  pt.   104  — 10.5' C.  under  3-5  mni. 

I'f  ''fi«'d  over  hOflium  this  fraction  ha<i 

the    b.    pt.    237  —  :i3X"- C.    at    75^)    mm.;     aD=+0'14'; 

H  was  solable  in  all  jiroportioat  in  90  jjer  cent,  alcohol. ' 

—J.  O.  B.  * 

Mentha  rotundifrJin  ;  E«Mtntinl  oil  of .     Schimmers 

Report.   VMr,,  April.   107. 
Thx  oil.  dJMtilled  in  Algeria,  wa«  dark  orange  yellow  in 
colonr,  with  a  muAty,  faint  and  Mom<!what  pungent  odour  ; 
•IX  gr.  0-9777  at   15   C.  ;  od  =  -  37   .30' ;  aj:u\  value.  I  -5  '; 
••tor  valae,  71-2;  e^ter  value  after  acetylation,  20!).     It 


was  miscible  in  all  proportions  in  90  per  cent,  alcohol,, 
and  soluble  in  an  equal  volume  of  80  per  cent,  alcohol,  j 

-J.  0.  B.  4 

Terpenes  and  essential  oils.  84.  Carboxylic  acids  of  cyclic 
hydrocarbons,  and  their  transformalion  products.  85. 
Behaviour  of  nitrites  of  primary  bases,  and  enlargement  of 
rings  in  carbocyclic  si/stems.  0.  Wallach.  Annalen, 
1907,  353,  284—317,  318—334. 

The  84th  communication  deals  with : — I.  Compounds  of 
cyclohexanone  : — isomeric  cyclohexene-acetic  acids  ; 
isolation  of  A  i*'-cyclohexeneacetic  acid  (m.  pt.  91°  C); 
transformations  of  the  cyclohexeneacetic  acid  of  m.  pt. 
38°  C.  ;  cyclohexylacetic  acid  ;  /3-cyclohexylethylamine  ; 
cyclohexyl methylamine  (hexahydrobenzylamine).  Ketones 
from  cyclohexylacetic  acid  : — completely  hydrogenised 
dibenzylketone  ;  cyclohexylacetone  (methylhexahydro- 
benzylketone).  II.  Compounds  from  suberone  : — suber- 
ylacetic  acid  (cycloheptylacetic  acid) ;  suberylacetamide  ; 
suberylmethylamine.  III.  Compounds  from  cyclopenta- 
none  : — cyclopentylacetic  acid  ;  cyclopentylacetamide  ; 
cyclopentylmethylamine  ;  cyclopentene-iso-butyric  acid  ; 
monohalogencyclopentylisobutyric  acids ;  hydrocarbon, 
CgHi^.,  from  destructive  distillation  of  cyclopentene-iso- 
butyric  acid.  IV.  Compounds  from  1'4-methylcyclo- 
hexanone  : — 1  •4-cyclomethylhexeneacetic  acid  and  cyclo- 
methylhexylacetic  acid  and  their  derivatives.  V.  Com- 
pounds from  menthone : — mentholacetic  acid  and  its 
derivatives.     The  85th  communication  relates  to  the  : — 

(1)  Conversion    of   cyclopentanone    into    cyclohexanone. 

(2)  Conversion  of  cyclohexanone  into  cycloheptanone 
(suberone).  (3).  Conversion  of  suberone  into  cyclo- 
octanone  (azelainketone)  and  properties  of  the  latter. 

-  A.  S. 

Barbaloin,  its  distribution,  composition,  and  formtda.     E. 
Leger.     J.  Pharm.  Chim.,  1907,  25,  513—517. 

Barbaloin  is  found  in  all  kinds  of  aloes  except  those  from 
Zanzibar,  the  aloin  obtained  from  which  (zanaloin)  is, 
according  to  Tschirch  and  Hoffbauer  (Archiv-Pharm., 
1905,  243,  399),  less  soluble  in  methyl  alcohol  than  bar- 
baloin, and  melts  at  210 — 212°  C.  The  author's  original 
formula  for  barbaloin,  C21H20O9,  is  adhered  to,  since  it  is 
the  only  one  of  those  proposed  which  is  compatible  with 
the  observed  optical  activity  of  barbaloin,  and  with  the 
formation  of  the  compound,  CisHgC^Os,  from  chloro- 
barbaloin,  CigHi3Cl307.  According  to  this  formula, 
moreover,  barbaloin  is  isomeric  with  frangulin  ;  and  may 
be  regarded  as  a  derivative  of  aloemodin  and  a  methylaldo- 
pentose,  which  is  in  accord  with  the  decomposition  of 
barbaloin  in  alcoholic  solution  into  methylisohydroxy- 
chrysazin  and  the  sugar,  aloinose.  The  formula  is  also 
confirmed  by  the  cryoscopic  determination  of  the  molecular 
weight  of  acetylchilorobarbaloin. — J.  0.  B. 

Adrenaline  ;•  A  new  characteristic  reaction  of  — — .  A. 
Gunn  and  E.  F.  Harrison.     Pharm.  J.,  1907,  78,  718. 

If  a  small  quantity  of  dry  adrenaline  or  a  few  drops  of  a 
1  :  1000  solution  be  treated  with  5  or  6  drops  of  a  10  per 
cent,  solution  of  sodium  hydroxide,  the  mixture  gradually 
becomes  coloured  reddish-brown,  and  a  characteristic 
odour,  resembling  that  of  hydrogen  phosphide,  develops  in 
a  few  seconds.  The  odour  is  well  marked  with  one  drop  of 
a  1  :  1000  solution  of  adrenaline  and  5 — 6  drops  of  the 
sodium  hydroxide  solution. — A.  S. 

Ether  and  air  ;    Explosive  mixtures  of .     J.  Meunier. 

Compt.  rend.,  1907,  144,  1107—1108. 
The  author  had  not  seen  the  note  of  Le  Chatelier  and 
Boudouard  on  this  subject  when  he  published  his  former 
paper  (this  ,J.  1907.  486.).  Ho  has  now  modified  his 
method  by  varying  the  size  of  the  oxj)losion  tuhe  till  the 
limiting  result  is  obtained  with  1  drop  of  ether.  The  lower 
limit  with  drops  of  11  and  15  mgims.,  resiMjclively,  is 
obtained  with  tubes  of  190  and  252  c.c,  corresponding  to 
58  and  59  mgrnis.  of  cither  per  litre— closely  agreeing  with 
Ix)  Chatcdier  and  Boudouard's  result  of  60  mgrnis.  At 
the  limit  there  is  slow  noiseless  inflammation  ;  if  the 
amount  of  ether  be  I — 2  mgrms.  less,  the  ta])er  will  bum 
\n   the   mixture    without   any   communication    of   tlame. 
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Explosion  becomes  violent  at  100  mgrnis.  per  litre,  reaches 
a  maximum  at  120 — -150  mgrms.,  is  still  violent  at  175 
mgrms.,  and  ceases  at  200  mgrms.,  above  which  amount  the 
taper  is  extinguished  by  the  mixture. — J.  T.  D. 

Alcohols ;     Catalytic   dehydration  of    hy    amorphous 

fhosphorus     and     hi/     phosphates.     J.     B.     Senderens. 
Compt.  rend.,  1907,' 144,  1109—1111. 

The  amorphous  phosphorus  used,  was  of  the  kind  offered 
to  the  trade  as  a  fine  powder,  unctuous  to  the  touch,  of 
violet  colour,  and  a  sp.  gr.  2-165.  \Mien  heated  with 
ahphatic  alcohols  to  180°— 240°  C,  it  yields  the  corre- 
sponding olefines,  with  production  of  a  certain  amount  of 
phosphine.  Different  makes  of  amorphous  phosphorus, 
however,  differ  greatly  in  this  respect.  The  same  reaction 
is  effected  with  much  greater  regularity  by  certain  phos- 
phates, more  especially  aluminium  phosphate.  Using  this 
reagent,  excellent  yields  of  olefine  have  been  obtained  from 
the  various  2-,  3-,  4-,  5-,  and  8-carbon  alcohols.  Alcohols 
of  the  cyclic  series  (cyclo-hexanol,  mono-  and  di-methyl- 
cyclohexanols,  menthol)  also  yield  the  corresponding 
hydrocarbons  when  treated  in  this  way.  Other  substances, 
amongst  them  silica  and  silicates,  also  exert  this  de- 
hydrating action. — J.  T.  D. 

Aldehydes  ;    Action  of  magnesium  amalgam  on .     A. 

Kling  and  P.  Roy.     Compt.  rend.,  1907,  144.   1111— 
1114. 

Meun^ier  found  (this  J.  1902,  429)  that  magnesium 
amalgam  reduces  acetaldehyde,  with  formation  of  butylene- 
glycol.  The  authors  find  that  this  reaction  is  general  with 
fatty  aldehydes,  except  formaldehyde.  Chloral  is  not 
acted  on,  and  from  benzaldehyde  there  are  obtained  only 
benzyl  alcohol,  benzoic  acid,  and  a  little  isohydrobenzoin. 
The  authors  consider  that  the  reaction  consists  in  the 
formation  and  subsequent  reduction  of  the  aldol  corre- 
sponding to  the  aldehyde.— J.  T.  D. 

Yttrium  earths  ;  New  method  for  the  separation  of  the . 

C.  James.     J.  Amer.  Chem.  Soc,  1907,  29,  495—499. 

The  method  is  based  upon  the  solubility  of  the  oxalates 
of  the  metals  of  the  yttrium  group  in  ammonium  carbonate 
solution.  The  oxalates  are  treated  with  a  solution  of 
ammonium  carbonate  prepared  by  saturating  a  dilute 
(1:4)  solution  of  ammonia  with  the  solid  salt.  The 
solution  is  heated  on  the  water-bath,  and  the  precipitate 
which  gradually  forms  is  collected  in  fractions.  In  the 
experiments  described,  five  fractions  were  obtained,  the 
last  one  by  evaporating  the  solution  to  dryness.  The 
metals  separate  in  the  following  order  : — Cerium  group, 
yttrium,  terbium,  dysprosium,  holmium,  erbium,  thulium, 
jrtterbium.  It  is  stated  that  pure  erbium  can  be  separated 
from  holmium,  dysprosium,  and  terbium,  in  a  shorter 
time  by  this  method  than  in  any  other  May.  The  author 
states  that  erbium  is  probablv  a  mixture  (compare  Auer 
V.  Welsbach,  Monatsh.  Chem.,"27,  935).— A.  S. 

Cerous   to   eerie   compounds  ;  Oxidation   of .     G.    A. 

Barbieri     Atti  R.  Accad.  dei  Lincei,  Roma.  1907,  [5], 
16,  L,  395—399.     Chem.  Zentr.,  1907,  1,  1529. 

CuPRic  and  mercuric  salts  are  reduced  by  cerous  hydroxide, 
as  also  is  auric  chloride  in  potassium  bicarbonate  solution  ; 
in  the  latter  case  metallic  gold  is  precipitated,  and  the 
yellow  solution  contains  dissolved  eerie  carbonate.  Cerous 
salts  precipitate  cuprous  oxide  from  Fehling's  solution 
at  90'  C,  the  cerium  remaining  in  solution  as  eerie  tartrate. 
This  reducing  action  in  alkaline  solution  distinguishes 
cerous  salts  from  salts  of  other  rare  earths.  Notwith- 
standing the  instability  and  the  strong  oxidising  power 
of  eerie  ions,  it  is  possible  to  oxidise  cerous  nitrate  to 
eerie  nitrate.  On  heating  a  solution  of  20  grms.  of  cerous 
nitrate  and  20  grms.  of  ammonium  nitrate  in  concentrated 
nitric  acid  on  the  water-bath  till  of  syrupy  consistence. 
and  then  repeatedly  evaporating  after  fresh  additions  of 
nitric  acid,  a  red  liquid  is  obtained,  which,  on  cooling, 
deposits  crystals  of  ammonium-ceric  nitrate,  (NH4)2Ce 
(N03)6.-A.  S. 


Rare  earths  ,;  Catalytic  properties  of  the.  elements  of  the . 

G.  A.  Barbieri  and  A.  Volpino.  Atti  R.  Accad.  dei 
Lincei,  Roma,  1907,  [51, 16, 1.,  399—403.  Chem.  Zentr., 
1907,  1,  1529—1530. 

A.  Villiers  (this  J.,  1897,  833)  found  that  no  gas  is  evolved 
on  heating  a  mixture  of  equal  volumes  of  a  saturated 
solution  of  oxalic  acid,  hj^drochloric  acid,  and  25  per  cent, 
nitric  acid,  but  that  a  vigorous  reaction  sets  in  after 
addition  of  a  few  drops  of  manganous  sulphate  solution. 
The  authors  find,  contrary  to  R.  J.  Meyer  and  E.  Marckwald 
(this  J.,  1901,  62),  that  eerie  salts  also  strongly  accelerate 
the  oxidation  of  oxalic  acid  by  nitric  acid ;  salts  of 
lanthanum,  praseodymium,  neodj'mium,  and  yttrium, 
on  the  other  hand,  have  no  perceptible  efi'ect  on  the 
reaction.  The  effect  of  eerie  sulphate  is  intermediate 
between  that  of  manganous  sulphate  and  that  of  ferrous 
sulphate,  whilst  cobalt  sulphate  is  between  ferrous  sulphate 
and  nickel  sulphate.  Cerous  salts  are  oxidised  more  readily 
by  permanganate  than  by  nitric  acid.  In  the  acceleration 
of  the  oxidation  of  oxalic  acid  by  permanganate  in  sulphuric 
acid  solution,  also,  eerie  sulphate  behaves  similarly  to 
manganous  sulphate,  whilst  the  action  of  sulphates  of 
praseodymium,  neodymium,  and  lanthanum  is  similar 
to  that  of  cobalt  and  nickel  sulphates. — A.  S. 

Calcium    p-hydroxybenzoate.     (E.    de     Coninck.      Compt. 
rend.,  1907,  144,  1118—1119. 

Whex  the  anhydrous  salt  is  shaken  with  a  little  water, 
it  forms  a  crj-stalline  hydrate,  which  dissolves  only  slowly 
in  excess  of  water,  the  disappearance  of  the  last  particles 
being  often  accompanied  by  triboluminescence.  From  a 
solution  which  was  cooled  from  17°  to  o  C,  some  of  the 
salt  separated  in  the  form  of  a  perhydrate.  Mixtures  of 
hj'drates  gradually  separate  from  aqueous  solutions  of 
the  salt.  The  salt  combines  with  methvl  alcohol,  but  not 
with  ethyl  alcohol.— J.  T.  D. 

Sucrose  in  plant  tissues ;  Detection  of  by  means  of 

invertase.     E.  Bourquelot.     XXIII.,  page  720. 

Glucosides  in  plants  ;  Detection  of  — —  by  means  of  emulsin. 
E.  Bourquelot.     XXIIL,  page  721. 

Ammonia,    monomethylamine,    and    other    fatty    amines ; 

Separation,  detection,  and  determination  of .       M. 

Francois.     XXIIL,  page  721. 

Essential  oils  in  India.     U.S.  Cons.  Rep.     Oil,  Paint,  and 
Drug  Rep.,  May  27,  1907.     [T.R.] 

The  annual  exports  of  rusa-grass  oil  from  India  during 
the  decade,  1896-7  to  1906-7,  increased  from  6,199  gallons 
to  23,436  gallons,  and  in  value  from  .S49,651  to  $183,808. 
Indian  geranium  oil  of  late  years  has  been  put  on  the 
market  unadulterated  with  oil  from  grasses,  and  commands 
better  prices  than  it  did  when  adulterated.  There  is  a 
demand  for  all  this  class  of  oil  produced  in  India  by  the 
manufacturers  of  perfumes  and  fancy  soaps.  The  price 
last  year  for  geraniol  was  the  lowest  yet  realized,  but 
the  producers  were  satisfied  with  the  net  results,  and  are 
preparing  to  increase  the  production  by  greater  acreage, 
by  improved  methods  of  cultivation  and  harvesting,  and 
by  using  more  modern  apparatus  in  di  .tilling  the  oil. 

The  lemon-grass  oil.  made  from  what  is  usually  called 
Andropogon  citralus,  is  made  in  Southern  India  during 
the  time  of  year  when  the  grass  is  sufficiently  green  and 
juicy  to  render  it  profitable  to  work.  The  larger  portion 
of  the  oil  is  used  in  the  manufacture  of  citral  and  ionone. 
The  perfume  is  sold  in  America  at  an  exorbitant  price, 
which  has  run  up  prices  in  India,  but  they  are  not  likely 
to  go  much  higher. 

Citronella  oil  is  distilled  from  grass  growii  in  Ceylon, 
with  an  estimated  60,000  acres  now  in  cultivation.  Two 
crops  arc  grown  in  a  year,  and  the  harvests  occur  in  July 
or  August  and  in  December.  The  average  yield  of  oil 
to  the  acre  is  from  368  to  460  ounces  in  the  summer  and 
about  half  that  in  winter.  The  record  year  of  exnorts 
was  1899,  when  thev  amounted  to  1,500,000  pounds. 
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ExGUSH  Patent. 


O-Sitrotoluene  :  Mniiufacture   of    mercurial   compounds   of 

,  and  the  manufacturt  of  o-nitrobiuz(ihhhi/(h   therc- 

frotH,  G.  \V.  Johnson.  London.  From  Kalle  unci  Co., 
A.-G..  Biebrich  on  Rhine.  CJeniiany.  Eng.  Pat.  22.330, 
Oct,  9.  IVHXi. 

Sss  Ft.  Pat.  370,522  of  1906  ;  this  J.,  1907.  27S.— T.  F.  B. 


UNiTEn  States  Patents. 

Aromatic  alcohois   and  their  dtriiativcg;  Process   for  the 

production    of .     C.    Mettlcr.    .Munich,    (.Icrniany. 

Reissue  Xo.  12,lio4,  dated  Mav  21,  1907,  of  U.S.  Pat. 
815.648,  March  20.  1906. 

Sm  Ft.  Pat.  348,951  of  1904  ;  this  J.,  1905,  559.— T.  F.  B. 


Formaldehyde    pre  {Miration.     H.     S.     Blackmore,     Mount 
Vemon,  X.Y.     U.S.  Pat.  854,452,  May  21,  1907. 

FoBSiALDKHYPE  is  kept  in  contact  with  an  anhydrous 
e«ter  of  the  aromatic  series,  such  as  methyl  bcnzoate, 
under  pressure,  until  it  becomes  associated  with  or  occluded 
in  the  ester.  The  addition  of  an  inert  dikient,  for  instance 
camphor  oil,  is  also  claimed. — F.  SoDN. 


Gtycerophosphatcs,  especially   crystallised    sodium    glycero- 
phosphate ;  Jlanufacture  of .     Soc.  anon,  de.s  Etabl. 

PoTilenc  Freres.     Fr.  Pat.  373.112,  Mar.  10,  1906. 

Glycerophosphates  are  prepared  by  heating  two  mole- 
cular proportions  of  glycerol  with  one  molecular  proportion 
of  monosodium  or  monoammonium  phosphate  in  a  vacuum. 
The  mixture  contains  a  glycerophosi)hate  represented  as 
(C3H7O2UPO4M.  This  is  .saponified  by  mean.s  of  sodium 
hydroxide.  On  concentration,  disodium  glycerophosphate 
•eparates  out.  This  substance  can  be  used  as  a  source 
of  other  glycerophosphates. — F.  Sedx. 


action  of  dyestuffs  unless  they  are  alkaline,  or  act  as 
mordants  or  otherwise  alter  tl\e  transmission  spectra 
of  the  dvestuffs.— T.  F.  B. 


Oxalic  acid  ;  Manufacture  of .     J.  Effront. 

373,157.  Xov.  23,  1906. 


Fr.  Pat. 


Matebiais  containing  cellulose  such  as  peat,  vinasses, 
Kawdust,  etc.,  are  treated  with  caustic  soda  or  potash  in 
the  presence  of  lime,  nitrates,  metallic  oxides,  and  air, 
at  a  temperature  of  170'  to  19<l'  C.  The  best  yields 
can  be  obtained  bv  the  simultaneous  use  of  metallic 
aaltir,  nitrates,  and  lime,  in  conjunction  with  the  alkali ; 
but  anv  one  of  them  can  be  u.«ed  along  with  the  alkali. 

— F.  Shdn. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

(Continued  from  pa'je  638.) 

Emni^em*  ;  Cciour-stnsiti^ing  of  'jelatin  and  cModion . 

T.  T.  Baker.     Phot.  J.,  1907,  47,  207—214. 

A»  a  result  of  the  ntudy  of  the  senrntimng  action  of  dye- 
atulffl  on  gelatin  and  collodion  emul'^ions,  it  is  concluded 
that  all  dyeatuffii  arc  capable  of  enhancing  the  colour- 
•mKitivr^r-M  of  •:\\vfr  bromide  to  .some  portion  of  the 
r  '  nmoniacal  wjjutions  of  the  dyestufis 
••,  they  may  Ix;  rendered  much  more 

I-       -•    ■  .•    ■••    "'    J-ilvfT   nitrate.     iJyestufIs    whose 

•oiutioDA  exhibit  Bev«Tal  al»wjrption  bands  are  generally 
more  active  than  thotie  with  only  one  band  :  dyestufis 
confer  aa  many  maxima  of  colour-sensitiveness  as  they 
po«ae»«  tran«miMion  bandx.  Metallic  oalts  in  .solution 
(other  than  iilver  salt*)  do  not  influence  the  sensitising 


Fixing  solutions  ;  The  limits  of  usefulness  of .     A.  and 

L.  Lumicre  and  .\.  Sevewetz.     Bull.  Soc.  Fran^.  Phot., 
1907,  23,  104—109. 

Increasing  quantities  of  pure  silver  bromide,  prepared 
in  darkness,  were  dissolved  in  solutions  of  sodium 
thiosulphate  of  strengths  varying  from  5  to  45  per  cent., 
in  order  to  ascertain  :  (a),  the  amount  of  bromide  soluble, 
and  (b),  the  maxiimiin  aniomt  which  could  bo  dissolved 
before  the  solution  became  sensitive  to  the  action  of  light. 
Similar  experiments  were  also  made  with  solutions  of 
thiosulphate  containing  sodium  bisulphite  and  chrome 
alum.  It  was  found  that  the  ratio  between  the  amount 
of  bromide  necessary  for  complete  saturation  and  the 
maximum  amount  which  produced  a  stable  solution 
passed  from  100 :  62  for  a  5  per  cent,  solution  of  thio- 
sulphate, to  100  :  60  for  a  15  per  cent,  solution,  and 
100:24  for  a  45  per  cent,  solution.  It  is  concluded  not 
to  be  expedient  to  fix  more  than  100  "  quartcr-p!ate.«  " 
in  one  litre  of  15  per  cent,  thiosulphate  solution,  nor 
more  than  50  in  a  litre  of  the  same  solution  containing 
1-5  per  cent,  of  sodium  bisulphite,  nor  more  than  75 
in  a  solution  containing  also  0-5  per  cent,  of  chrome  alum. 

— T.  F.  B. 

Silver  prints  on  paper ;     Use  of  a  solution  of  ammonia 

for  the  fixation  of .     R    H.  Bow.     Phot.  J.,  1907, 

47,  245—246. 

Silver  prints  assume  a  rich  brown  tone  if  immersed 
for  five  minutes  in  a  2  per  cent,  solution  of  ammonia, 
washed,  treated  with  a  very  dilute  solution  of  an  alkali 
sulphide,  washed,  and  dried. — T.  F.  B. 

Gelatin   rendered  insoluble  by  quinone.      A.    L.   Lumiere 
and  A.  Sevewetz.     XIV.,  page  703. 

English  Patents. 

Photographic     developer.       K.  Buisson,      Emmendingen, 
Germany.     Eng.  Pat.  10,284,  May    2,  1906. 

If  molecular  proportions  of  p-aminophenol  (or  diamino- 
phenol)  and  quinol  (or  catechol)  are  mixed  together 
in  glycerin  and  ])oured  into  water,  and  the  solution 
precipitated  with  an  alkali  carbonate,  a  compound  of 
the  two  substances  is  obtained  which  is  stated  to  have 
superior  developing  properties  to  those  of  a  mixture 
of  the  two  constituents,  e.g.,  the  temperature  of  the 
developing  solution  is  said  to  be  of  little  importance. 
The  compounds  are  employed  together  with  sodium 
carbonate,  sulphite,  and  metasnlphite  in  the  usual 
manner. 

Reference  is  directed  under  Sect.  1,  Sub-sect.  6, 
of  the  Patents  Act,  1902,  to  Eng.  Pat.  27,931  of  1896 
(see  this  J.,  1897,  200).— T.  F.  B. 

United  States  Patent. 

•Photographic      paper.      A.      and      L.      Lumicre,      Lyon- 
Monplaisir,  France.     U.S.  I'M.  853,643,  May  14,  1907. 

SEEFr.  Pat.  301,720  of  1905;  this  J.,  1900,  1117.— T.  F.  B. 

French  Patents. 

Paper    for    receiving    a    silver    photographic    emulsion ; 

Prelimimiry    treatment    of .     Y.     Schwartz.     Fr. 

Pat.  373,099,  Jan.  18,  1907. 

Infekiok  (jualities  of  paper  may  be  rendered  suitable 
for  receiving  jdiotographic  emulsions  by  coating  them 
with  a  mixture  of  a  neutral  jjhosphatc  and  gelatin, 
albumin,  or  the  like.  The  mixture  of  dicalcium  phosphate 
and  tricalcium  phosrihate  known  as  Calcium  pliosphoricum 
(German  Codex,  \'ol.  IV.)  is  stated  as  suitable,  40  grnis. 
being  sufficient  for  each  square  metre  of  paper. — T.  F.  B. 
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Silver  images  ;   Process  and,  apparatus  for  converting 

into  catalytic  platinum  images.     Neue  Photographische 
Ges.     Fr.  Pat.  373,060,  Dec.  28,  1906. 

Silver  photographic  images  are  converted  into  platinum 
images  by  treatment  with  a  solution  of  a  platinum  salt : 
the  images  thus  obtained  are  made  capable  of  catalytic 
action  by  treatment  with  oxidising  agents  and  with 
ammonia.  In  cases  when  a  precipitate  is  formed  which 
has  a  catalytic  action  towards  hydrogen  peroxide  {e.g., 
when  permanganate  is  used),  this  must  be  removed,  for 
example,  by  treatment  with  an  oxalic  acid  solution, 
containing  alum  to  harden  the  gelatin.  Aft«r  use  in 
the  catatype  process,  the  images  are  again  treated  with 
oxidising  agents  and  with  ammonia  or  ammonium  salts 
(e.g.,  with  ammoniacal  permanganate  solution).  The 
apparatus  claimed,  is  designed  for  treating  several  plates 
or  papers  simultaneously. — T.  F.  B. 

Photographs    on    plastic    substances.     P.     E.     Maivillin. 
Fr.  Pat.  373,530,  Jan.  8,  1907. 

Pl.\tes  or  other  surfaces  of  plastic  material,  such  as 
"  fibro-cement "  (calcareous  materials  and  sawdust, 
cork,  &c.,  with  an  agglutinant)  are  covered  with  bi- 
chromated  gelatin  and  exposed  to  light,  or  they  are  coated 
with  a  hard  varnish  ;  they  are  then  painted  or  coloured 
if  desired,  after  which  the  photograph  is  applied,  preferably 
by  the  "  carbon  "  process,  and  the  whole  is  finally  pro- 
tected by  a  coating  of  a  transparent  varnish. — T.  F.  B. 

Photographs   on   metal,   glass,   porcelain,   or   similar   sub- 
stances ;  Process  for  producing .     A.   Hans.      Fr. 

Pat.  373,652,  Jan.  17,  1907.     Under  Int.  Conv.,  Jan.  20, 
1906. 

The  surface  of  the  metal,  glass,  &c.,  to  receive  the 
photograph  is  coated  with  a  mixture  of  fish  glue, 
ammonium  bichromate,  and  a  substance  containing 
sugar  (e.g.,  malt  extract),  and  dried.  The  photograph 
Ls  printed  on  this  surface,  and  developed  by  washing 
with  water,  after  which  it  is  "  tanned  "  bv  treatment 
with  a  5  to  10  per  cent,  solution  of  quinol.  If  very  dark 
images  are  desired,  an  animal  or  vegetable  colouring 
matter  is  added  to  the  quinol  solution.  The  tanned  image 
Ls  now  heated  strongly  in  a  closed  chamber,  and  finally, 
if  required,  covered  with  silver,  a  metallic  oxide,  &c. 
Gum  arabic  or  casein  can  be  used  instead  of,  or  in  con- 
junction with  the  fish  glue. — T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,    &c. 

{Continued  from  page  641.) 
English  Patents. 

Explosives  :    Process  for  the  manufacture  of  safety . 

F.   Volpert,   Dortmund,   Germanv.     Eng.   Pat.    10,424, 
May  3,  1906. 

See  Fr.  Pat.  365,709  of  1906  ;  this  J.,  1906, 1006.— T.  F.  B. 

Nitrocellulose  ;   Manufacture  of .       A.  T.  Cocking  and 

Kynoch  Ltd.,  Birmingham.      Eng.  Pat.  16,676,  July  24 
1906. 

A  CHARGE  of  nitrating  acid  is  run  into  the  nitrating  vessel 
(a),  and  a  charge  of  dry  cotton  immersed  in  the  acid  above 
the  false  bottom  {b).  The  upper  plate  (c)  is  now  put  in 
position,  and  the  plant  left  for  several  hours  until  nitration 
is  complete.  The  acid  is  now  drained  off  as  far  as  is 
possible  by  the  cock  {g).     Sulphuric  acid,  preferably  con- 
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taining  about  2  per  cent,  of  nitric  acid,  is  run  in  through 
the  funnel  {d),  and  is  uniformly  distributed  by  the  per- 
forations in  the  false  bottom,  finally  flowing  away  by  the 
cock  (e).  The  sulphuric  acid  used  contains  approximately 
the  same  percentage  of  water  as  the  nitrating  acid  which  it 
displaces.  The  rate  of  flow  is  about  2^  ins.  vertical  height 
per  hour.  The  sulphuric  acid  is  next  displaced  by  running 
water  on  to  the  top  plate  (c)  through  the  central  pipe  (/), 
the  sulphuric  acid  being  drawn  off  through  the  cock  {q), 
which  is  so  adjusted  that  the  rates  of  flow  through  /  and 
g  are  the  same. — G.  W.  McD. 

United  State.s  Patents. 

Powder ';,    Process  of  making  smokeless .     M.   A.   G. 

Himalava.   Washington.     U.S.    Pat.    853,085,    May   7. 

1907. 
Potassium  chlorate  is  mixed  to  a  paste  with  about  one- 
third  of  its  weight  of  water.  A  second  paste  is  formed  by 
mixing  starch  with  an  equal  weight  of  water.  These  two 
pastes  are  incorporated  together  at  80°  C.  with  the 
addition  of  manganese  dioxide  and  a  drying  oil,  and  then 
pressed  into  the  required  form  and  dried. — G.  W.  McD. 

Exjdosive  ;    Nitroglycerin  — — .     F.  J.  H.  Rcewer,  Ham- 
burg, Germany.     U.S.  Pat.  853,830,  May  14,  1907. 

See  Fr.  Pat.  351,805  of  1905  ;  this  J.,  1905,  903.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

{Continued  from  page  646.) 

APPARATUS,   <fcc. 

Calorimetric    bomb ;     Rate    of    combustion    and    pressure 

developed  in  a .     F.  G.  Benedict  and  F.  P.  Fletcher. 

J.  Amer.  Chem.  Soc,  1907,  29,  739—757. 

The  authors  burned  different  substances  (gunpowder, 
cellulose,  benzoic  acid,  fat  from  fseces,  edestin.  sugar, 
plasmon,  faeces,  alcohol,  bituminous  coal,  and  anthracite 
in  a  Berthelot-Atwater  bomb  caloiimeter,  and  determined 
the  rate  of  combustion  and  maximum  pressure  developed. 
The  results,  given  in  tables,  show  that  with  an  initial 
pressure  of  300  lb.,  the  maximum  pressure  developed 
rarely  exceeds  700  lb.  With  increase  of  the  quantity  of 
material  burned  and  of  the  initial  pressure,  the  maximum 
pressure  rises,  but  not  proportionally.  The  use  of  a 
medium-size  capsule  to  contain  the  material  causes  a 
decrease  both  in  the  maximum  pressure  and  the  rate  of 
combustion  ;  smaller  and  larger  capsules  have  a  similar 
but  much  less  marked  effect.  A  similar  effect  is  also 
observed  when  solid  materials  are  used  in  the  form  of 
pellets.  The  addition  of  inert  material  (powdered  quartz 
or  sodium  chloride)  to  the  combustible  substance,  con- 
siderably retards  the  rate  of  combustion,  but  is  practically 
without  effect  on  the  maximum  pressure  developed. 
Comparative  experiments  with  bituminous  coal  and 
anthracite  showed  that  with  the  latter,  the  maximum 
pressures  are  low  and  the  rate  of  combustion  extremely 
slow. — A.  S. 

United  St.\.tes  Patent. 

Gases  ;  Apparatus  for  analysing .    W.  Jones,  Assignor 

to   Jones-Julia   Manufacturing   Co.,   New   York.     IJ.S. 
Pat.  854,696.  May  21,   1907. 

The  mixture  of  gases  is  drawTi  into  the  apparatus  at  B, 
and  distributed  into  two  streams  by  the  V -piece,  1,  2,  2'. 
The  stream  of  gas  passing  through  2',  is  drawn  through 
the  vessel,  D,  which  contains  a  liquid  capable  of  absorbing 
one  constituent  of  the  gaseous  mixture,  and  the  stream 
passing  through  2,  is  drawn  through  the  vessel,  C,  which 
contains  a  liquid  which  does  not  absorb  any  of  the  gases 
present.  The  streams  of  gas  issuing  from  the  vessels, 
D,  C,  are  united  at  3,  3',  and  the  tube  is  connected  to 
the  suction  apparatus,  each  .stream  of  gas  being  previously 
connected  as  shown  at  4',  and  4,  with  one  side  of  a 
differential  manometer,  F,  E.  The  indications  of  the 
manometer   show  the  difference  in   the   tensions  of  the 
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origioal  and  the  residual  gas,  and  from  these  indications 
the  percentage  of  the  absorbed  constituent  can  be  deduced. 

— W.  H.  C. 

French  Patents. 

Calorimeter;     Thermo-tlcclric .     C.  Fery.      Fr.  Pat. 

373,230,  Nov.  26,  1906. 

Fic;.   1. 


^\j'^j-{j-\/\/\. 


Fiu.  2. 


Thb  riw?  in  t/;m[>eriitur»;  '}»  nu-aHurcd  by  a  thernio-couiile 
the  warmwl  junction  of  which  formx  the  calorimetric 
fmrt  nro[)»T  of  th«-  apparatiiM.  The  inHtruincnt  is  Htaadard- 
laed  by  utiii<iinj<  the  heating  tffcct  of  an  electric  cuirent 
of  known  and  eaHily  r«-(irfMlu<iblc  amount.  If  it  iH  dcHire<l 
to  meaoiirc  the  hf-at  Kiv«;n  off  by  a  (ihcinical  reiwtion, 
or  th*-  riv  in  t^-miK-raturc  of  a  liijuid  when  a  warm  Iwdy 
i«  inim#T*od  in  it,  the  apfmratuH  Hhown  in  Fi^.  J.  iH  used. 
The  calorimeter  vcwl,  r  in  HUf.(Kirtc«i  within  the  ouUr 
protecting  ve<wol.  A,  by  rxin  of  "  conHtinfan,"  i,  t.  The 
latter  ij  *u  alloy  of  copper  and  nickel  of  high  thermo- 
•Uctric  power.     The  point*,  a,  b,  are  connected  by  the 


wires,  /,  /,  to  the  galvanometer,  G,  and  the  temperature 
is  found  from  the  indications  of  the  latter.  The  apparatus 
is  standardised  by  passing  a  current  from  the  battery,  p, 
regulated  by  the  rheostat.  R,  through  the  coil  imbedded 
in  the  walls  of  the  vessel,  c.  An  apparatus  is  also  shown 
for  measuring  the  heat  of  combustion  of  a  gas.  By  the 
use  of  a  modilied  lamp,  tlie  heat  of  combustion  of  oils  can 
also  bo  determined.  Radiant  licat  is  measured  by  the 
apparatus  shown  in  Fig.  2.  The  heat  rays,  H,  are 
received  in  the  blackened  cylinder,  D,  suj)ported  in  the 
sphere,  8,  by  the  rods  of  "  constantan,"  I,  t,  insulated  at 
E.  A  ground  glass  plate,  I,  allows  the  instrument  to  be 
accurately  pointed  at  the  source  of  radiant  heat,  and  the 
readings  are  taken  on  the  galvanometer,  G.  The  calibra- 
tion is  effected  by  heating  the  coil,  m,  imbedded  in  the 
walls  of  the  cylinder,  D,  bv  a  current  from  the  battery, 
P,  regulated  by  the  rheostat,  R.— VV.  H.  C. 

INORGANIC— QUALITATIVE. 

Willemite  ;    Detection  of by  phosphorescence.     E.  K. 

Judd.     X.,   page   695. 

INORGA  NIG—Q  VAN  TIT  A  TI VE. 

Nickel  ;     A    new   method   of   determining ,    and   its 

application  in  the  separation  of  nickel  from  cobalt  and 
zinc.  H.  Grossraann  and  B.  Schiick.  Chem.-Zeit., 
1907,    31,    535—536. 

The  method  is  based  upon  the  authors' qualitative  test 
for  nickel  (this  J.  1906,  1120)  by  means  of  a  solution 
of  dicyanodiamidine  sulphate,  which  is  capable  of 
detecting  0*005  part  of  nickel  in  1000.  The  concentrated 
solution  of  the  nickel  salt  is  treated  with  the  reagent 
(about  2  to  3  grms.  either  in  solid  form,  or,  preferably, 
in  solution,  to  0-5  grm.  of  nickel  sulphate),  a  few  c.c. 
of  a  solution  of  ammonium  chloride  added,  and  the 
liquid  rendered  strongly  alkaline  with  ammonia.  To 
the  blue  solution  there  is  added,  with  stirring,  a  10  per 
cent,  solution  of  sodium  hydroxide  in  slight  excess,  and 
the  resulting  crystalline  precipitate  is  allowed  to  stand 
6  hours,  and  then  collected,  washed  with  ammoniacal 
water,  ignited  (apart  from  the  filter),  and  weighed  as 
sulphate.  Or,  the  precipitate  may  be  dissolved  in  acid, 
the  solution  rendered  alkaline  with  ammonia,  and  the 
nickel  precipitated  electrolytically. 

Separation  of  nickel  from  cobalt. — In  order  to  prevent 
a  simultaneous  precipitation  of  cobalt  with  the  nickel, 
it  is  essential  to  convert  the  former  into  the  tervalent 
condition.  The  following  method  is  recommended : — 
The  solution  of  the  nickel  and  cobalt  salts  is  treated  with 
a  few  drops  of  ammonium  chloride  solution,  and  ammonia 
added  until  any  precipitate  is  redissolved,  and  the  liquid 
has  a  preceptible  ammoniacal  odour.  A  few  c.c.  of  a  10 
per  cent,  solution  of  hydrogen  peroxide  are  now  introduced, 
and  the  beaker  set  aside  for  half  an  hour,  after  which  the 
nickel  is  precipitated  as  described.  The  cobalt  in  the 
filtrate  can  be  determined  elof^trolytically,  though  not  by 
])ie(ipitation  with  potassium  nitrite  and  acetic  acid. 
It  may  also  be  ])recipitatcd  as  sulphide,  which  is  converted 
into  sulphate  and  weighed.  The  method  affords  an  easy 
means  of  detecting  nickel  and  cobalt  together.  For 
this  purpose  the  sulphides  are  dissolved  in  aqwi  regia, 
and  the  solution  evaporated  nearly  to  dryness  and  treated 
as  in  the  quantitative  method.  In  the  presence  of  nickel 
and  cobalt  the  liquid  above  the  ]>recipitato  has  more 
or  less  of  a  red  colour.  In  this  way  the  authors  detected 
tra<;es  of  nickel  in  highly  ])urificd  cobalt  oxide,  whilst 
imjiuro  Kami)les  contained  0-93  and  1-.39  jier  cent,  of  nickel 
reK|)ectively. 

Separation  of  nickel  from  zinc: — The  metho<l  of 
seijaration  is  i)rac;tically  the  same  as  in  the  case  of  cobalt. 

— C.  A.  M. 

Tin  ;    Elect rolt/tic  dcIc.rmiiuUion  of with  the  use  of  a 

rotating  anode.  L.  F.  Witmer.  J.  Amer.  Chem.  Soc, 
1907,  29,  473-477. 
The  author  finds  that  up  to  0-8  grra.  of  tin  can  bo  deter- 
mined a<;curat<!iy  from  an  ammonium  sulphide  electrolyte 
by  the  use  of  Exner's  rotating  anode  (this  J.,  1903,  1150). 
The  spcod  of  rotation  of  the  anode  has  little  or  no  effect  on 
the  character  of  the  tin  deposit.     An  adherent  deposit  of 
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sulphur  forms  on  the  anode.  The  deposition  of  the  tin 
is  hastened  by  heating  the  electrolyte,  but  retarded  by 
polysulphides. — A.  S. 

Cadmium  frmn  zinc  as  sulphide  in  the  presence  of  trichloro- 
acetic acid ;    Separation  of .     J.   J.   Fox.     Chem. 

Soc.  Proc.  1907,  23,  147. 
A  CONVEKIEXT  method  of  separating  cadmium  from  zinc 
as  sulphide  is  furnished  by  the  use  of  trichloroacetic  acid. 
The  quantity  of  trichloroacetic  acid  required  is  at  least 
10  grms.  per  100  c.c.  of  solution,  but  nmch  greater  concen- 
trations can  be  used  without  affecting  the  precipitation 
of  cadmium  as  sulphide.  Even  when  the  amount  of 
the  cadmium  is  small  (5  mgrms.  j^er  100  c.c),  concen- 
trations of  trichloroacetic  acid  as  great  as  30  grms.  of 
acid  i>er  100  c.c.  do  not  prevent  the  whole  of  the  cadmium 
being  precipitated.  In  this  resjiect,  trichloroacetic  acid 
differs  from  both  hydrochloric  and  sulphuric  acids.  For 
the  complete  separation  of  cadmium  and  zinc,  two 
precipitations  are  desirable ;  this  is  unnecessary,  how- 
ever, when  the  proportions  of  cadmium  and  zinc  are 
about  equal,  or  when  the  cadmium  is  present  in  excess. 
If  the  presence  of  trichloroacetic  acid  is  objectionable  in 
the  subsequent  treatment  of  the  solutions,  a  tirst  partial 
separation  of  zinc  and  cadmium  may  be  effected  by  the 
use  of  1  grm.  of  hydrogen  chloride  -per  100  c.c.  of  solution. 

Mercuri/ ;     A    volumetric    method    of    determining . 

P.  W.  Robertson.      Chem.  News,  1907,  95,  253—254, 

The  double  thiocyanate  of  mercury  and  zinc,  ZnHg 
(CXS)4,  prepared  by  Cleve  about  50  years  ago,  (J.  prakt. 
Chem.,  91,  227),  is  practically  insoluble  in  solution  of  a 
zinc  salt,  and  the  author  utilises  this  fact  for  the 
volumetric  determination  of  mercury.  A  solution  of  the 
mercuric  salt  (containing  about  0'04  grm.  of  mercury), 
free  from  chlorides,  is  treated  with  10  c.c.  of  N/IO 
ammonium  thiocj^anate  solution  and  excess  of  zinc 
sulphate  solution.  The  precipitate  is  filtered  off  and 
washed  several  times  with  dilute  zinc  sulphate  solution, 
the  filtrate  is  treated  with  10  c.c.  of  N/IO  silver  nitrate 
solution,  and  the  excess  of  silver  is  titrated  with  thio- 
cyanate ;  1  c.c.  of  thiocyanate  is  equivalent  to  0-005  grm. 
of  mercury.  Mercurous  salts  are  first  oxidised  bj'  boiling 
with  nitric  acid,  which  does  not  affect  the  results. — A.  S. 

Titanium,;     Colorimetric   determination   of .     J.    H. 

Walton,  jun.     J.  Amer.  Chem.  Soc,   1907,  29,  481— 

485. 
It  has  been  observed  previously  that  in  an  alkaline 
solution  containing  excess  of  hydrogen  peroxide,  titanium 
remains  dissolved.  A  soluble  compound  of  titanium 
is  also  formed  when  substances  containing  this  metal  are 
fused  with  sodium  peroxide,  and  the  author  makes  use  of 
this  for  the  colorimetric  determination  of  small  quantities 
of  the  metal.  In  presence  of  iron,  the  results  are  too  low  ; 
this  difficulty  can  be  avoided  by  the  addition  of  phosphoric 
acid,  but  as  the  latter  weakerts  the  yellow  colour  of  the  tita- 
nium solution,  it  is  necessary  to  add  an  equal  amount  to  the 
standard  solution.  HydroHuoric  acid  also  weakens  the 
colour  of  titanium  solutions.  One  grm.  of  the  substance 
containing  titanium  is  fused  with  8  grms.  of  sodium 
peroxide  in  an  iron,  nickel,  or  silver  crucible,  and,  after 
cooling,  the  mass  is  extracted  with  200  c.c.  of  water 
(the  temperature  must  not  be  allowed  to  rise  too  high  in 
this  operation,  otherwise  some  titanium  is  precipitated), 
the  solution  is  treated  with  15  c.c.  of  sulphuric  acid  of 
sp.  gr.  1-4,  and  6  c.c.  of  50  per  cent,  phosphoric  acid, 
then  made  up  to  250  c.c,  and  the  colour  compared  with 
that  of  a  standard  solution  of  titanium  to  which  a  corres- 
ponding quantity  of  phosphoric  acid  has  been  added. — A.  S. 

Titanium ;    Volumetric  determination  of .     G.  Gallo. 

Atti  K.  Accad.  dei  Lincei,  Roma.  1907.  [5].  16,  I.,  325— 
330.  Chem.  Zentr.,  1907,  1,  IGOO— 1601. 
The  method  is  based  upon  the  reduction  of  titanic  acid 
and  its  salts  to  titanium  sesquioxide  by  metallic  zinc  in 
a  solution  containing  10  c.c.  of  sulphuric  acid  (sp.  gr.  1-3) 
per  100  c.c.  The  reduction  is  effected'' in  an  atmosphere 
of  carbon  dioxide  in  a  flaskj  fitted  with  a  Runsen  valve, 
and  at  a  temperature  not  exceeding  10°  C.  The  zinc 
fa    added    gradually.     After    12    hours,    the    solution    is 


filtered  through  glass-wool  into  a  flask  through  which 
carbon  dioxide  is  passing,  and  the  residue  washed  2  Or 
3  times  with  cold,  boiled  water,  saturated  ^^ith  carbon 
dioxide.  The  filtrate  is  treated  with  3  c.c.  of  a  saturated 
solution  of  potassium  thiocyanate,  and  titrated  cold 
with  ferric  ammonium  sulphate  solution. 

Ti2(S04)3  4- Fe2(S04)3  =  2Ti(S04)2  +  2FeS04. 
If  iron  be  present,  the  solution,  after  the  reduction,  is 
divided  into  two  portions,  in  one  of  which  the  titanium 
is  determined,  and  in  the  other  the  two  metals  together 
by  means  of  permanganate  ;  a  blank  experiment  with 
jjermanganate  is  always  necessary.  For  the  determinatiOii 
of  titanium  in  cast  iron  and  steel,  5—10  grms.  of  the  metal 
are  dissolved  in  40—80  cc.  of  nitric  acid  of  sp.  gr.  1-2, 
the  solution  evaporated  to  dryness,  and  the  residue 
ignited  with  5  grms.  of  ammonium  nitrate,  and  dissolved 

in    30 50    cc.    of    hydrochloric    acid.     The    solution    is 

boiled,  diluted  with 'water,  and  the  solution  decanted 
off  and  evaporated  to  drpiess.  The  residue  is  fused 
with  4  parts  of  potassium  "bisulphate  for  about  \  hour, 
the  cooled  mass  dissolved  in  cold  water,  with  the  aid 
of  a  current  of  air,  the  filtered  solution  acidified  with 
sulphuric  acid  and  reduced  with  zinc,  and  the  titanium 
determined  as  described  above.  In  the  analysis  of 
silicates,  iron,  aluminium,  and  titanium  are  precipitated 
by  ammonium  chloride  and  ammonia  in  the  filtrate 
from  the  silica,  and  the  precipitate  is  washed,  dried, 
ignited,  and  weighed.  It  is  then  fused  with  4—5  times 
its  weight  of  potassium  bisulphate,  and  the  iron  and 
titanium  determined  as  above.  For  the  analysis  of 
bauxite,  0-5  grm.  of  the  powdered  material  is  fused 
with  8  grms.  of  potassium  bisulphate,  the  cooled  mass 
is  extracted  with  cold  water,  and  the  solution  filtered. 
Any  platinum  dissolved  from  the  crucible  is  precipitated 
by 'hydrogen  sulphide,  and.  after  filtering,  the  hydrogen 
sulphide  is  expelled,  and  iron  and  titanium  are  determined 
volumetrically  in  one  portion  of  the  solution,  and  iron, 
titanium,  and  aluminium  precipitated  by  ammonia 
in  another  portion.  It  zirconium  be  present,  the  pre- 
cipitate produced  with  ammonia  is  boiled  with  excess 
of  potassium  hydroxide  solution,  and  after  acidifying 
with  nitric  acid,  the  aluminium  is  precipitated  with 
ammonia  in  the  filtrate,  whilst  the  residue  is  dissolved 
in  hydrochloric  acid,  the  iron,  titanium,  and  zirconium 
re-precipitated  with  ammonia,  the  precipitate  washed, 
dried,  and  weighed,  then  fused  with  potassium  bisulphate, 
and  the  iron  and  titanium  determined  volumetrically. 

— A.  S. 

Iron ;     Quantitative    separation    of from    titanium 

and  aluminium.  Use  of  a  diaphragm  in  electrolytic 
analysis.  G.  Magri  and  G.  Ercolini.  Atti  R.  Accad. 
dei  Lincei,  Roma,  1907,  [5],  16,  I.,  331—336.  Chem. 
Zentr.,  1907,  1,  1705—1706. 


The  substance  is  fused  with 
potassium  bkulphate,  the  mass 
dissolved  in  cold  water,  and 
evaporated  reiieatedly  (but  not 
at  too  high  a  temijerature)  with 
concentrated  sulphuric  acid. 
The  resulting  syrupy  liquid  is 
poured  into  water,  filtered, 
excess  of  potassium-sodium 
tartrate  and  ammonia  added, 
and  after  again  filtering,  the 
iron  is  separated  electro- 
lytically.  The  apparatus  used 
is  shown  in  the  figure.  The 
platinum  dish,  A,  forms  the 
cathode,  whilst  the  i)latiBum 
anode,  C,  is  susi^ended  within 
the  glass  vessel,  B,  which  is 
closed  by  parchment  paper, 
1),  and  carried  by  the  glass 
support,  M.  The  solution  con- 
taining the  iron,  aluminium,  and 
titanium  is  placed  in  A.  and 
water  rendered  conductive 
by  means  of  sodium  hydroxide, 
in  R.  The  iron  is  separated 
in  a  compact  form,  free  from 
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carbon,  by  using  an  E.M.F.  of  110  volts,  the  current 
density  at  the  cathode  being  ND  mo  -  t»'39  rising  to 
O-TS  ;  the  separation  may  take  24  hours,  and  cure  must 
be  taken  that  the  anotie  liquid  does  not  bcionxe  too 
atid,  nor  the  cathode  liquid  too  alkaline.  The  dLsh.  A, 
with  the  dejHisited  iron,  is  washed  with  water  and  then 
with  sKohol.  and  dried  at  5H^  C.  The  solution  from 
both  A  and  B.  together  with  the  diaphragm  and  washings, 
is  acidified  with  sulphuric  acid  and  evaporated  until  the 
tartaric  ai-id  and  the  diaphragm  are  completely  carbonised  ; 
the  residue  is  dissolved  in  concentrated  sulphuric  acid, 
and  jK>ured  into  water  containing  ammonia  and 
ammonium  chloride.  The  precipitated  aluminium  and 
titanium  are  filtered  off,  washed,  the  aluminium  hydroxide 
dissolved  by  heating  with  sodium  hydroxide  solution  of 
2t)-'  B..  and  the  residual  titanic  anhydride  washed,  dried 
and  weighed. — A.  S. 

Beryllium  ;    Separalion  and  lietcrminatton  of .     C.  L. 

Parsons   and  S.  K.  Bam&j.     Z.  anal.  Chem.,   1907,  46, 

292—298. 
An  almost  perfect  separation  of  beryllium  from  aluminium 
(and  iron)  is  obtained  by  pouring  a  boiling  solution  of 
the  mixed  chlorides,  neutralised  with  ammonia,  into 
a  nearly  boiling  10  per  cent,  solution  of  sodium  bicar- 
bonate, boiling  the  whole  for  one-half  minute,  quickly 
cooling,  and  dltermg  off  the  precipitated  aluminium 
hydroxide,  which  is  dissolved  in  hydrochloric  acid,  and 
reprecipitated  as  above.  The  beryllium  is  recovered 
from  the  filtrates  by  acidifying,  boiling  off  the  carbon 
dioxide,  and  precipitaiing  with  ammonia.  It  should  be 
washed  with  ammonium  acetate  to  prevent  it  from 
pausing  through  the  filter. — A.  G.  L. 

Tungsten  in  sUel ;  Alkalimttric  inelhod  for  the  determination 
of .     S.  C.  Lind  and  B.  C.  Trueblood.     X.,  page  695. 

Lithopone ;     Analysis    of    .     F.    Repiton.     XIII.4., 

page  700. 

OBGANIC— QUALITATIVE. 

Cor/xinui  oil ;    Detection  of  in  butter.     W.   Ludwig 

and  H.   Haupt.  Z.   Untersuch.  Nahr.  Genussra.,   1907, 
18,  606—610. 

A  SOLLTION"  of  furfuraniide  may  be  used  for  the  detection 
of  cocoanut  oil  in  butter.  \\Tien  furfural  reacts  with 
aniline  hydrochloride,  there  is  formed  sn  intense  red 
coloration  due  to  furfuraniline,  C4H30CH(CgH4.NH2)2. 
This  substance  is  decomjwsed  by  an  aqueous  solution  of 
ammonia,  with  formation  of  furfuramide,  (C5H40)3N2. 
Li  preparing  the  reagent,  .a  solution  of  0-5  grm.  of  aniline 
hydrochloride  in  25  c.c.  of  96  per  cent,  alcohol  is  treated 
with  a  mixture  of  5  c.c.  of  a  1  per  cent,  alcoholic  solution 
of  furfural  and  I  c.c.  of  phenol  (to act  as  a  catalytic  agent) 
and  the  liquid  titrated  with  a  5  per  cent,  solution  of 
ammonia  (abf^ut  10  drojis  being  required)  of  which 
2  dropa  are  added  in  Picess  of  the  amount  needed  to  change 
the  red  colour  to  reddish-yellow.  After  standing  for 
2  hour*,  the  reagent  is  reatly  for  use.  About  20  drops 
of  the  mixed  fatty  acids  of  the  fat  under  examination 
•re  diasolved  in  6  c.c.  of  96  f)er  cent,  alcohol,  the  solution 
ithaken  once  with  0-5  c.r.  of  the  reagent,  and  the  open 
tfrtt-tu^*  set  aside.  All  fatty  acids  of  the  series 
'^»H2»02,  react  with  the  furfuramide  reagent,  combining 
with  ammonia  and  causing  the  formation  of  furfuraniline, 
and  the  lower  the  molecular  weight  of  the  fatty  acid,  the 
more  energetic  is  the  reaction.  In  the  case  of  oleic  acid, 
however,  the  rea^.tion  goes  further ;  not  only  is  the 
ammonia  of  the  furfuramide  dissolved,  but  the  formation 
of  the  furfuraniline  is  also  prevented,  owing  to  its  com- 
bining whiNt  in  the  nawent  ^^tate  with  the  oleic  acid,  and 
the  liquid  ljc*.omes  yellow  instead  of  red.  Oleic  acid  is 
aUo  able  to  prevent  naturated  fattj'  acids  yielding  the  red- 
coloured  furfuraniline,  provided  it  be  present  in  sufficient 
excels.  In  the  caae  of  mixtures  of  butt«;r-fat  with  cocoanut 
oil,  oleic  and  lauric  acids  are  in  conflict,  and  on  the  relative 
jiforortions  of  the  two  in  the  mixed  fatty  ncids  ficfK-nd 
Jx>lh  the  rise  or  fall  in  the  optical  refraction,  and  als(j  the 
occurrence  or  aboeoce  of  the  colour  reaction  with  the 
furfuramide  reagent.     A  reduction  in  the  amount  of  oleic 


acid  in  butter  fatty  aoids  points  to  the  presence  of  lauric 
acid  derived  from  the  cocoanut  oil,  the  result  being  a 
lowering  of  the  refraction  and  the  i>roduction  of  the  colour 
reaction  in  the  test.  Thus,  the  addition  of  20  per  cent, 
of  cocoanut  oil  to  butter  lowers  the  refractometer  reading 
of  the  fatty  acids  from  about  29°— 31°  at  40°  C.  to  about 
26-9°,  and  causes  the  appearance  of  the  red  coloration 
>vith  the  furfuranude  reagent. — C.  A.  M. 

Lard ;  Detection  of  adulteration  of with  cocoanut  oil. 

L.  Robin.     Ann.  Cliim.  anal,  appl.,  1907,  12,  87—89. 
Chem.  Zentr.,  1907,  1,  1513—1614. 

The  method  proposed  by  the  author  for  the  detection 
of  cocoanut  oil  in  butt«r  (this  J.,  1906,  1055),  can  also 
be  employed  in  the  examination  of  lard.  The  following 
results  have  been  obtained  : — 


Pure  lard. 

Lard  to  which  cocoanut  oil 

bad  been  added  to  the 

extent  of : 

5  per  cent. 

10  per  cent. 

15 
per 
cent. 

Acids     soluble 

alcohol 

Acids    insoluble 

in 
"in 

2.46—2-65 

2-40— 2-55 

0.06—0-12 

205—410 

3-54— 3-60      4-38— 4-58       5-76 
3-19— 3-29      3-90- 4-02       5-16 

Acids      soluble 

water  {b) 

a 
Eatio  number,  ^ 

in 
xlO 

0-25- 0-40 
79—124 

0.42—0-56 
67—94 

0-60 
86 

If  a  lard  is  adulterated  with  cocoanut  oil,  the  value  for 
the  fatty  acids  soluble  in  alcohol  is  greater  than  3,  the 
ratio  number  is  much  less  than  200,  and  the  ratio  of  the 
saponification  value  to  the  value  of  the  acids  soluble  in 
alcohol  is  less  than  65. — A.  S. 

Adrenaline  ;  A  new  characteristic  reaction  of .  A.  Gunn 

and  E.  F.  Harrison.     XX.,  page  714. 

Sucrose  in  plant  tissues  ;  Detection  of  by  means  of 

invertase.  E.  Bourquelot.  Arch.  Pharm.,  1907,  245, 
164—171. 
Pure  toii  yeast,  free  from  contamination  with  bacteria, 
is  washed  \vith  sterilised  water,  diained,  stirred  with 
8  to  10  times  its  weight  of  95  per  cent,  alcohol,  and  set 
aside  for  12 — 16  hours.  The  mass  is  then  collected,  drained 
with  the  aid  of  a  filter-pump,  washed  finst  with  a  little 
alcohol,  then  with  ether,  and  dried  quickly  at  30° — 35°  C. 
The  residue  so  obtained  containing  the  invertase  must 
be  carefully  protected  from  moistiu-e.  One  grm.  of  it, 
rubbed  down  with  100  c.c.  of  water  to  which  thymol  has 
been  added,  and  filtered,  gives  a  clear,  very  active  solution, 
which  may  be  kept  for  a  week.  250  grms.  of  the  fresh 
plant  tissues  are  sliced  over  a  vessel  containing  boiling 
95  per  cent,  alcohol,  so  that  the  slices  fall  into  the  boiling 
spirit  without  stopping  the  ebullition  ;  the  flask  is  then 
attached  to  a  vertical  condenser,  and  boiling  continued  for 
about  20  minutes  in  order  to  destroy  the  natural  enzymes 
and  oxydases  of  the  plant.  Calcium  carbonate  is  then 
added  to  the  alcoholic  solution,  the  spirit  is  distilled  off, 
and  the  residue  is  made  up  to  250  c.c.  with  "  thymolised 
water."  This  aqueous  solution  is  divided  into  two 
portions,  one  of  50  c.c.  to  be  used  in  a  blank  cxpcvimcut, 
the  other  of  200  c.c.  to  be  hydrolysed.  To  the  latter, 
1  grm.  of  the  powder  containing  invertase  is  added,  and 
both  solutions,  in  suitable  flasks,  are  maintained  at 
25° — 30°  C.  for  two  days.  Twenty  c.c.  are  then  withdrawn 
from  each  flask,  and  treated  with  4  c.c.  of  lead  acetate 
solution;  both  arc  filtered,  and  the  optical  rotation  of 
the  two  filtrates  determined.  Out  of  64  species  of  plants 
thus  examined,  indication  of  the  presence  of  free  sucrose 
was  obtained  with  57  ;  whilst  in  five  others,  the  jjresencc 
of  combined,  or  a  mixture  of  free  and  combined  sucrose 
was  found.  Only  two  species,  Fucus  and  Selaginella,  gave 
negative  results.  Harlay  (These  doct.  de  I'llnivers.  de 
PariM,  1 905)  found  sucrose  in  39  species  out  of  50  examined  ; 
J.  Vintilesco  detected  it  in  six  out  of  seven  species  of 
Oleaceous  plants  ;  Bourquelot  and  Danjou  in  five  sjMicies 
of  Sambucus  and  three  of  Viburnum,  and  Danjou  later  in 
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three  Caprifoliaceoua  plants,  Symphoricarptis,  DierviUia 
and  Lonicera.  0.  Remeaud  (Compt.  rtnd.  Biol.,  1906,  61, 
400)  in  10  species  of  the  N.O.  Ranunculace.cje.  Sucrose 
appears  to  be  a  widely  distributed  and  essential  reserve 
material  in  all  plants  containing  chlorophyll,  and  is  present 
constantly  in  all  organs  of  the  plant.  It  is  not  directly 
assimilable  but  is  hydrolysed  in  the  plant  by  an  iuvertase 
which  accompanies  it. — J.  0.  B. 

CHucosides  in  plants  ;  Detection  of by  means  of  emvlsin. 

E.  Bourquelot.     Arch.  Pharm.,  1907,  245,  172—180. 

Emulsin,  from  sweet  almonds,  has  recently  been  employed 
for  demonstrating  the  presence  of  glucosides  in  a  large 
number  of  plants.  The  blanched  almonds  are  finely 
crushed  in  a  mortar,  and  each  100  grms.  of  the  paste 
obtained,  are  macerated  with  200  c.c.  of  equal  volumes 
of  distilled  water  and  saturated  chloroform  water,  for 
about  24  hours  at  the  normal  temperature.  The  mixture 
is  strained,  pressed,  and  the  liquid  obtained  treated  with 
10  drops  of  glacial  acetic  acid  to  precipitate  casein.  After 
filtering,  500  c.c.  of  95  per  cent,  alcohol  are  added,  the 
precipitate  is  collected,  drained,  washed  with  a  mixture 
of  equal  volumes  of  ether  and  alcohol,  and  di'ied,  in  vacuo, 
over  sulphuric  acid.  The  emulsin  preparation  is  thus 
obtained  in  horny  translucent  flakes  which  give  an  almost 
white  powder ;  it  retains  its  activity  for  a  prolonged 
period,  if  stored  in  a  well  closed  bottle.  To  detect  glu- 
cosides in  plant  tissues,  the  material  is  treated  with  boiling 
alcohol,  as  described,  for  the  detection  of  sucrose  by  means 
of  invertase  (see  preceding  abstract).  Since  the  emulsin 
preparation  is  not  a  simple  .substance,  but  contains  lactase, 
gentiobiase,  and  often  invertase,  the  aqueous  solution 
of  the  alcoholic  extract  of  the  material  under  examination 
must  first  be  hydrolysed  with  yeast  invertase,  to  eliminate 
the  effects  of  the  action  of  the  invertase  contained  in  the 
emulsin.  When  this  hydrolysis  is  complete,  the  liquid  is 
heated  to  100°  C.  for  10  minutes  to  destroy  the  invertase, 
cooled,  and  then  treated  with  the  emulsin  preparation. 
After  this  second  hydrolysis,  the  optical  rotation,  if  any, 
occasioned  by  the  emulsin  is  observed  in  the  usual  manner. 
Operating  in  this  manner,  the  presence  of  glucosides  has 
been  indicated  in  the  following  plants : — Fresh  sub- 
terranean organs :  Aucuba  japonica,  Colchicum  autumnale, 
Digitalis  purpurea,  Dipsacus  pilosus,  Jasminium  nudi- 
florum,  Loroglossum  hircinum,  Scrophularia  nodosa, 
Valeriana  officinalis,  Verbascum  thapsus.  Fresh  barks  : — 
Betula  alba,  Fraxinus  excelsior,  Ligwstrum  lucidum,  L. 
spicatum,  L.  vulgare,  Syringa  vulgaris,  Sambucus  nigra. 
Dried  seeds : — Aucuba  japonica.  Hibiscus  esculentus, 
Strychnos  bakanko,  S.  ignatia,  S.  nux-vomica,  S.  potatorum. 
Leaves  -. — Diervilla  japonica,  Lonicera  peridymenum, 
Sambujcus  ebvlus,  S.  laciniata,  S.  pyramidalis,  S.  nigra, 
S.  racemosa,  Symphoricarpus  racemosa.  Viburnum  lantana, 
V.  opidus,  V.  tinus,  Jasminium  nudiflorum,  Ligustrum 
japonicum,  L.  lucidum,  L.  spicatum,  L.  vulgare,  Syringa 
persica,  S.  vulgaris.  Anemone  nenwrosa,  A.  pulsatilla ; 
Aquilegia  vulgaris.  Delphinium  datum,  Ficaria  ranun- 
ctdoides,  Hdleborus  fetidus.  Ranunculus  bulbosus,  R. 
repens,  Taxus  baccata  ;  Cephalotaxus  drupacea,  C.  pedun- 
cvdaia ;  Podocarpus  sinensis,  Torreya  myristica ;  Juni- 
perus  sabina,  J.  virginiana. — J.  O.  B. 

ORGANIC— Q  VA  NT  IT  A  TI VE. 

Ammonia,    monomdhylamine,    and    other    fatty    amines ,; 

Separation,   detedion,   and   dderminaiion  of .     M. 

rran9ois.     J.    Pharm.     Chim.,     1907,    25,     517—522, 
523—528. 

The  aqueous  solution  of  ammonia  and  methylamine, 
containing  approximately  7  grms.  of  the  former  and  70 
grms.  of  the  latter  in  2  litres,  is  shaken  for  one  hour 
■with  excess  of  mercuric  oxide  ;  it  is  then  filtered,  and  the 
insoluble  portion  is  washed  with  a  little  water.  The 
filtrate  is  treated  with  40  c.c.  of  sodium  hydroxide  solution, 
40  c.c.  of  saturated  solution  of  .sodium  carbonate,  and 
100  grms.  of  mercuric  oxide.  Agitation  is  repeated 
for  1  hour  and  the  mixture  Ls  filtered,  and  the  filter  allowed 
to  drain.  The  filtrate  is  free  from  ammonia,  and  only 
requires  to  be  distilled  to  recover  the  methylamine. 


Detedion  of  ammo7iia  in  methylamine.  A  reagent  is 
prepared  by  dissolving  in  water  22-7  grms.  of  mercuric 
iodide,  33  grms.  of  potassium  iodide,  and  36  grms.  of 
sodium  hydroxide  free  from  ammonia,  and  adjusting 
the  volume  to  1  litre.  0-1  grm.  of  the  methylamine 
hydrochloride  is  dissolved  in  15  c.c.  of  water,  5  c.c  of  the 
reagent  ure  added,  and  the  mixture  is  slowly  warmed. 
In  the  presence  of  1:500  of  ammonium  chloride,  a  copious 
reddish-brown  precipitate  is  formed.  If  more  than  this 
quantity  be  present,  the  precipitate  is  formed  in  the 
cold. 

Dderminaiion  of  ammonia  and  mdhylamine  Not 
more  than  0-5  grm.  of  the  mixed  hydrochlorides,  dried 
at  110°  C,  is  dissolved  in  water  ;  7  c.c.  of  30  per  cent, 
solution  of  sodium  hydroxide,  10  c.c.  of  20  per  cent, 
solution  of  crystallLsed  sodium  carbonate,  and  5  grms. 
of  mercuric  oxide  are  added  and  the  volume  adjusted 
to  exactly  250  c.c.  The  mixture,  protected  from  light, 
is  continuously  shaken  for  one  hour.  The  vessel  is  then 
set  aside  for  an  hour.  In  50  c.c.  of  the  clear  solution, 
the  methylamine  is  determined  by  distilling  with  excess 
of  sodium  hydroxide,  and  collecting  the  vapours  in 
N/l  sulphuric  acid.  The  ammonia  in  the  precipitate  is 
determined  by  washing  the  latter  by  decantation  with 
water  containing  20  c.c.  of  30  per  cent,  sodium  hydroxide 
solution  and  40  c.c.  of  40  per  cent,  sodium  carbonate 
solution,  adding  50  gims.  of  potassium  iodide  to  liberate  the 
ammonia  and  distilling  in  the  usual  marmer.  The  methods 
are  applicable  to  mixtures  of  ammonia  with  dimethyi- 
amine,  trimethylamine,  and  the  ethylamines,  but  with 
di-  and  trimethylamine,  the  detection  of  the  ammonia 
is  rendered  more  certain  by  substituting  5  c.c.  of  N/l 
sodium  hydroxide  for  5  c.c.  of  the  water. — J.  O.  B. 


Lignitic  and  sub -bituminous  coals  ;,  Analysis  of  — 
Cox.     II.,  page  674. 


A.J. 


Tannin  analysis  ;  Report  of  the  Chairman  (H.  R.  Procter) 
to  the  members  of  the  International  Commission  on  — — . 
XIV.,  page  702. 

Tannins ;     Adion    of   formaldehyde    on .     F.    Jean 

and  C.  Frabot,  XIV.,  page  702. 

Glue    testing    by    7neans    of    Cambon's    "  fusiometer."     S. 
Kiittner  and  C.  Ukich.      XIV.,  page  703. 

Syrup  ;  Dderminaiion  of  capillary in  sugar  products. 

A.  Herzfeld.     XVI.,  page  704. 

Protein-content    of    barley ;      Colorimdric    dderminaiion 

of  the by  means  of  Millon's  reagerU.      C.  J.  Lintner. 

XVII. ,  page  705. 

Beer  analysis  ;  Report  on  mdhods  of .     H.  E.  Barnard. 

XVII.,  page  707. 

Meat    extrads ,;     Testing .     O.    Hehner.     XVIII^., 

page  709. 

Erratum.     This  J.    1907,   645,   col.   2,   1.   23  and  24 
from  bottom,  for  "  barium  "  read  "  bismuth." 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

{Continued  from  page  647.) 

Radium  emanation  and  its  produds ;  Effed  of  high  tern' 

peratures  on .     W.  Makower  and  S-   Ku.ss.     Roy. 

Soc.  Proc,  1907,  A,  79,  158—166. 
The  change  in  activity  observed  when  radium  emanation 
is  heated,  is  not  due  to  any  alteration  in  the  emanation 
itself,  since  its  "  time  period  "  is  not  altered  when  it  is 
kept  at  a  temiJerature  of  1100°  C.  The  change  Ls  due  to 
a  change  either  in  radium  B  or  in  radJuni  C,  since  the 
activity  of  a  mixture  of  the  two  is  altered  by  heating  ; 
it  is  probably  due  to  sonic  infiucuco  of  temiicrature  on 
radium  C.     (Compare  this  J.,  1907,  436.)— T.  F.  B.    


TRADE  REPORT.     NEW  BOOKS. 


t  June  2d,  1007. 


Trade  Report. 

PatetUs.  Dtsignjf  and  Trade  Marks.  Tuenhj-foiirth  Report 
of  the  Cotn}itrolUr-Genenil.  164.  Wyinan  &  Sons, 
Fetter  Lane.  London.  E.C.  l*rice  t>d. 
This  rejKirt  deals  with  the  work  of  the  Patent  Ofhce  during 
the  year  UIHi.  The  ninnl>er  of  applications  for  patents 
during  that  year,  as  eomivired  with  the  two  preceding 
3^Mkni,  is  shown  by  the  following  tahle  : — 


1904. 

1905. 

1906. 

Patents — 

29,702 

22,461 
15,925 
15,089 

27,577 

19,862 
18.806 
14,786 

30,002 

Speriflratjon* — 

Provisional   

Complete  

Sealed 

21,012 
18,228 
14,707 

Omitting  the  figures  for  1905,  on  account  of  certain  dis- 
turbing factors,  the  total  number  of  applications  in  1906 
is  1  per  cent,  higher  than  that  of  1904,  and  the  number 
of  complete  speoilications  is  14  j)er  cent,  higher.  This 
would  appear  to  indicate  that  the  provisions  of  the  Patents 
Act,  19tl2.  have  materially  increased  the  substantiality 
of  a  patent,  and.  in  the  words  of  the  report,  that  "  inventors 
generally  have  appreciated  the  benefits  which  the  official 
search  has  conferred  upon  them."  Of  the  15,369  cases 
•crepted  after  search,  8-5  per  cent,  were  reported  as 
wholly  anticipated  and  53-6  per  cent,  as  anticipated  in 
part,  "the  remaining  3T-9  yter  cent,  being  free  from  anti- 
cipation. Amendment  to  meet  the  matter  revealed  by 
the  search  was  made  in  8.785  cases,  and  specific  references 
to  prior  patents  inserted  (under  Rule  10)  in  556  cases. 
This  last  figure  is  3-6  per  cent,  of  the  total  number  searched, 
and  shows  a  marked  advance  on  the  1-4  per  cent,  for  1905. 
The  hearings  held  at  the  Patent  Office  in  connexion  with 
ca;>es  under  search,  as  prescribed  by  section  1  (vi.)  of  the 
Act.  number  2,308,  three  of  which  have  been  further 
carried  on  appeal  to  the  law  officer,  who  has  upheld  the 
Comptroller's  decision  twice  and  reversed  it  once.  As  in 
1905,  no  petition  for  the  grant  of  a  compulsory  licence 
ha«  been  filed,  a  fact  which  shows  section  3  of  the  Act 
to  have  fallen  absolutely  short  of  its  predicted  effects, 
and  demonstrates  the  urgent  need  for  an  altered  pro- 
cedure in  this  connexion,  such  as  is  contemplated  in 
Sir.  Lloyd-George's  Bill,  now  on  the  eve  of  becoming  law. 
With  regard  to  subject  matter  of  inventions,  advances 
are  seen  in  metals  and  alloys,  centrifugal  drying,  and 
indiarubber.  Telegraphs  and  electrolysis  are  the  only 
two  electrical  classes  which  have  maintained  their  previous 
figurea.  Gas  manufacture,  on  the  other  hand,  has  risen 
by  6  per  cent.,  the  improvements  being  mostly  relevant 
to  inverted  incandescent  burners.  The  report  only 
contains  one  reference  to  the  chemical  industry  in  respect 
of  the  trend  of  invention  in  1900.  This  is  to  the  effect 
that  a  considerable  increase  in  connection  with  dyes 
compriniDg  new  sulphur  analogues  of  the  indigo  series 
maru  an  important  advance  due  to  scientific  research. 

CUEXICAL   TbaD£    OF    BORDEAUX. 

Pharm.  J.,  June  15,  1907. 
The    following    table    shows    the    quantity    of    chemical 
products  exported  from  Bordeaux  in  1906:  — 


CbearicalB. 


Qnanttty. 


Adda   

Tannin  extract* 

Oxidt*    

Halt*,  ete 

AretatM  of  copper   .. 

Clyootn 

K«n&e«  (mlDerai) 

Wine  \r*f    

frode  tartar 

Cream  ot  tartar 

Tartar  rr>  ital* 

f*aperptKJ«ptiat>-  of  I  me 
Cjal-tar  prodxicta    ... 


Cwta. 

18,070 

S«4,780 

9,9S7 

13,602 

1,041 

2,614 

1,901 

4,»70 

M,«M 

91.S3S 

7M 

128,210 

8.797 


Increase  or 

Average, 

Decrease 

Five  Years, 

(1906). 

1902-06. 

CwU. 

fwtg. 

—13,669 

21,403 

-H  7,440 

302,072 

+    4.800 

5,847 

— 18,860 

29,878 

—      220 

2,442 

—  4,402 

5,191 

—   1,185 

1,670 

—  3,280 

8,006 

—  8,071 

45,980 

—19,730 

40,544 

■►       768 

190 

— «4,O70 

03,158 

+   7,974 

2,896 

Exports  of  chemicals  to  the  United  Kingdom  in  1906 
were : — 


Increase  or 

Average, 

ChemicaLs. 

Quantity. 

Decrease 

Five  Years, 

(1905). 

1902-06. 

Cwts. 

Cwts. 

Cwts. 

Acids    

2,866 

—     1,194 

6,258 

Tannin  extracts 

307,659 

+    41,654 

227,519 

Oxides   

1,665 

—        823 

1,539 

Acetates  of  copper   . . 

327 

+           10 

434 

Glycerin 

309 

—     2,571 

1,982 

Kernies  (mineral) 

111 

+           91 

82 

Crude  tartar 

14,101 

—  16,279 

15,859 

Cream  of  tartar 

27,377 

—  18,817 

37,282 

Tartar  crystals 

758 

-1-         758 

163 

The  Customs  Returns  show  the  following  total  importa- 
tion of  chemicals  during  1906  : — 


Increase  or 

Average, 

Chemicals. 

Quantity. 

Decrease 

Five  Years, 

(1905). 

1902-06. 

Cwts. 

Cwts. 

Cwts. 

Acids   

8,476 

-1-     1,829 

5,455 

Oxides   

3,824 

-1-     1,025 

2,267 

Tannin  extracts 

19,555 

+    1.5,863 

6,287 

Salts,  etc 

59,253 

+   51,673 

106,697 

Carbonates,     nitrates. 

chlorides,  etc 

59,028 

—  86,050 

82.995 

Sulphates,      tartrates, 

superphosphates,  etc. 

396,618 

+   50,546 

383,734 

Chemical  manures  . . . 

113,738 

-1-    22,236 

132,299 

Prepared  dyes    

1,607 

—        235 

1,999 

Colours,  etc 

4,120 

+         623 

4,457 

Coal-tar  products 

64,645 

—  25,089 

108,839 

The  following  chemicals  were  imported  from  the  United 
Kingdom  in  1906  : — 


Increase  or 

Average, 

Chemicals. 

Quantity. 

Decrease 

Five  years, 

(1905). 

1902-06. 

Cwts. 

Cwts. 

Cwts. 

Adds    

545 

—          63 

646 

Oxides   

113 

+           53 

86 

Tannin  extracts 

1,167 

-1-      1,147 

332 

Salts,  etc 

2,506 

+      1,592 

2,130 

Carbonates,     nitrates. 

kermes  mineral,  etc. 

1,298 

—        271 

1,567 

Sulphates,      tartrates. 

superphosphates,  etc. 

169,869 

—108,874 

257,821 

Chemical  manures  . . . 

23,597 

—  24,058 

45,419 

Prepared  dyes    

1,244 

+         100 

40 

Colours,  etc 

1,989 

+         164 

1,742 

Coal-tar  products    . . . 

63,190 

—  13,073 

98,206 

New  Books. 

LaBOKATOKIUMSBTJCH    Fi-B    DBN     ElSEHHtJTTBNCHEMIKKR. 

Von    Max    Orthey.         Verlag   von   Wilhelm    Knapp, 

Halle  a.  S.  1907.  Price  M.  1.80. 
Svo  volume,  containing  49  pages  of  subject-matter  with 
11  illustrations.  The  table  of  contents  serves  as  index, 
and  gives  also  the  scheme  of  arrangement : — I.  Ores. 
IL  Iron  and  Steel.  III.  Copper,  Antimony  and  Tin. 
IV.  Nickel  and  Cobalt.  V.  Chromium.  VI.  Vanadium. 
Tungsten.  Molybdenum.  Aluminium.  Titanium.  \'II. 
Slags.  VIII.  Basic  Additions.  IX.  Acid  Additions  or 
Mixtures,  and  Fireproof  Products.  X.  Coals  and  Cokes. 
XI.  Gases. 

Mebceolooia  Tecnica.     Volume   I.     Materib   Prime. 

Greggie    e     Semi-Lavorate    di     ubo    comnierciale    ed 

industriale.     Dr.    P.    E.    Alessandri.     Ulrico    Hoepli, 

Milan.     1907.     Price  L.6. 

Small  8vo  containing  508  i)agcs  of  subject  matt<;r,  with 

142  tables,  and  93  illustrations,  with  alphabetical  index. 
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The  foUowiag  subjects  axe  treated  of :— I.  Fuels.  II. 
Metals.  III.  Alloys.  IV.  Building  Materials.  V. 
Timber.  VI.  Dyewoods.  VII.  Tanning  Materials. 
VIII.  Tanning  Hides,  Skins,  &c.  IX.  Animal  Textile 
Fibres.  X.  Vegetable  Textile  Fibres.  XI.  Paper. 
XII.  Gums,  Starch,  Gelatin,  Glues,  &c.  XIII.  Fats. 
XIV.  Mineral    Oils,    Lubricants,    &c.  XV.  Varnishes. 

XVI.  Perfumery.  XVII.  Saccharine  Matters.  XVIII. 
A.  Coflfee,    Tea    and    Cocoa.       b.  Spices   and   Aromatics. 

XIX.  Preserved    and    Dried    Fruits,    Citric    Fruits,    &o. 

XX.  Cereals,  and  Leguminous  Products.  XXI.  Wheat 
and  other  Flours,  Bran  and  Starch.  XXII.  Milk  and 
Cream.  XXIII.  Milk,  Butter,  Cheese,  &c.  XXIV.  Fresh 
and  Preserved  Meats. 


Volume  II.   Prodotti  Chimici  Inorganice  ed  Organici 

DI   USO    COMMERCIALE   ED    ISDUSTRIALE.       Price  L  6. 

Like  the  foregoing,  but  containing  492  pages  of  subject 
matter,  with  alphabetical  index,  and  83  tables ;  also 
16  illustrations.  The  following  subjects  are  considered  : — 
I.  Mineral  Acids.      II.   Organic   Acids.      III.   Acidimetrv. 

IV.  Fatty  Products.  V.  Alkaline  Products.  \^.  Alkali- 
metry.  VII.  Soaps  and  Saponification.  VIII.  Mordants. 
IX.  Pigments,  Paints,  &c.  X.  Colouring  and  Staining 
Glass  and  Porcelain,  Enamels.  XI.  Coal  Tar  Dyestufifs. 
XII.  Bleaching  Materials.  XIII.  Photographic  and 
Galvanoplastic  Materials.  XIV.  Metals  superficially 
deposited.  XV.  Explosives.  XVI.  Inorganic  Anti- 
septics, Disinfectants,  and  Germicides.  XVII.  Ditto, 
Organic  and  Organometallic.  XVIII.  Fertilising 
Materials.  XIX.  Glucose  and  Alcoholic  Fermentation-:. 
XX.  Commercial  Spirits  and  their  Products.  XXI. 
Alcoholimetry.  XXII.  Other  Industrial  Alcohols  and 
their  Derivatives.  XXIII.  Wmes.  XXIV.  Beer,  and 
Vinegars.      XXV.  Diseases  of  Trades  and  Industries. 

Caoutchouc  e  Gutta-Percha.  Dr.  Luigi  Settlmj, 
Chimico  nel  Laboratorio  Centrale  delle  Gabelle,  Roma. 
Ulrico  Hoepli,  Editore  Libraio  della  Real  Casa,  Milano. 
1907.     Piice  L.3. 

Small  8vo  volume,  containing  253  pages  of  subject 
matter,  with  14  illustrations.  The  subject  matter  is 
arranged  under  the  following  heads : — Part  I. — 
Caoutchouc,  i.  Introduction.  ii.  Botanical  Origin. 
Process  of  Collecting,  &c.  iii.  Properties.  Chemical 
Composition     of     the     Latex,     &c.  iv.    Vulcanizing. 

V.  Various  Processes  of  Manufacturing  India-Rubber. 
vi.  Ingredients  Employed  in  the  Vulcanisation  of  Rubber, 
vii.  Imitations  of  Caoutchouc  and  Gutta-Percha. 
viii.  Oils,  Vegetable,  Animal  and  Mineral  used  with 
Caoutchouc  and  Its  Solutions.  ix.  Solvents  used  in 
Preparing  Objects  with  a  Caoutchouc  Base.  x.  Pigments 
used  for  Colouring  Caoutchouc,  xi.  Processes  for  Water- 
proofing, and  Miscellaneous  Purposes.  xii.  General 
Methods  for  the  Analysis  of  Caoutchouc,  Raw  and  Manu- 
factured. Part  II. — Gutta  Perch  a.  i.  Introduction, 
ii.  Botanical  Origin,  iii.  Properties.  Chemical  Com- 
position, iv.  Gutta-Percha  Manufacture,  v.  Chemical 
Analysis  of  Gutta-Percha.  Part  III. — General  Con- 
siderations on  the  Caoutchouc  and  Gutta-Percha 
Industries.  Duties  and  Trade  Returns  in  Italy  with  regard 
to  Caoutchouc  and  Gutta-Percha. 

Annual  Statement  of  the  Trade  of  the  United 
Kingdom  with  Foreign  Countries  and  British 
Possessions,  1906.     Vol.  II.  [Cd.  3,529].     Price  3s.  4d. 

Thls,  the  second  volume  of  the  Annual  Statement  of  Trade, 
contains  statements  of  the  trade  of  the  United  Kingdom 
with  each  foreign  country  and  British  Possession  during 
each  of  the  years  from  1902  to  1906  inclusive,  and  of  the 
imports  and  exports  at  various  British  and  Irish  ports 
during  the  same  periods,  as  well  as  accounts  of  tranship- 
ment, warehousing,  and  goods  passing  in  transit. 

Javanese  Paper  Mills.      For.  Off.  Misc.  Ser.,  No.  660. 

This  is  a  report  by  the  Second  Assistant  in  H.M.  Consular 
Service  in  Japan  on  the  activity  recently  shown  in  the 


development  of  the  paper-making  industry  in  Japan. 
The  majority  of  the  mills  use  steam  for  the  necessary 
motive  power.  The  steady  increase  in  the  price  of  rags 
is  the  cause  of  the  increasing  use  of  wood  pulp,  large 
quantities  of  which  have  to  be  imported  owing  to  the 
insufficient  native  supply  ;  consequently  a  considerable 
reduction  in  the  import  duty  has  been  made.  The  dis- 
covery of  a  method  of  making  wood  pulp  from  bamboo- 
grass,  which  is  very  common  in  Japan,  is  also  referred  to. 


Patent  List. 

Where  a  Complete  Speciflcation  accompanieB  an  Application,  an 
asterisk  is  affixed.  Tlie  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Speclflcations  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

12,781.  Planckh.  Distilling  and  boiling  apparatus. 
June  3. 

12,880.  Hamilton.     Evaporators.     June  4. 

13,058.  Liibecker  Apparatebau,  and  Kohn.  Method  of 
vaporising  liquids.*     June  5. 

13,128.  Caygill.     Drying  furnaces.     June  6. 

13,357.  Macherski  and  Koperski.  Improvement  or 
refining  of  liquids.*     June  8. 

13,501.  Coward.     Concentrators.     June  11. 

13,510.  Sepulchre.  Freeing  gases  from  solid  and  liquid 
particles.*     June  11. 

13,515.  Lindskog.  Evaporation  of  liquids  and  power 
production.     June  11. 

13,529.  Place.     Apparatus  for  liquefying  air.  *     Jxme  11. 

13,569.  Fitzpatrick    (Leslie).  Automatic    filtering 

machine.     June  12. 

13,585.  Wolff.  Liquid  filters.  [Ger.  Appl.,  June  16, 
1906.]*     June  12. 

13,598.  Mazza.  Apparatus  for  separating  the  con- 
stituent elements  of  gaseous  mixtures.*     June  12. 

13,790.  Hildebrandt.  Apparatus  for  liquefying  gases 
having  low  boiling  points,  or  for  distilling  such  liquefied 
June  14. 


Complete  Specifications  Accepted. 

16,248  (1906).  Morse.  Determining  high  temperatures. 
June  12. 

17,081  (1906).  Trottier.  Apparatus  for  classifying  solids 
by  their  dimensions  and  specific  gravity.     June  12. 

26,464  (1906).  Bergmann.  Surface     apparatus     for 

heating  and  cooling  fluids.     Jime  19. 

2775  (1907).  Clements  and  Wheeler.  Drying  chambers. 
June  12. 

2795  (1907).  Daiber  and  Gammel.  Drying  apparatus. 
June  19. 


XL— FUEL,  GAS,  AND  LIGHT. 
Applications. 

342a.  Clarke,  Chapman,  and  Co.,  Ltd.,  and  Robson. 
Combined  gas  producer  and  ammonia  or  equivalent 
generator.*     June  7. 

12,841.  Cowper-Coles.  Production  of  smokeless  fuel. 
June  3. 

13,149.  Terrell.  Manufacture  of  incandescent  mantles. 
June  6. 

13,413.  Cowper-Coles.  Manufacture  of  smokeless  fuel. 
June  10. 

13,435.  McKay  and  Duncan.  Utilising  the  product 
from  small  coke,  small  iron  and  other  ores,  blast  furnao« 
fine  dust,  &c>     June  lOi 
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13.560.  Bentley  and  Hopkinson.  Removing  tar  and 
other  impurities  from  gases.     June  12. 

13,015.  CowjH>r-Coles.  Manufacture  of  coal  briquettes. 
June  1'2. 

13.62l>.  Siemens.     Regenerative  gas  furnaces.*  June  12. 

13.Gt»8.  Wahlen  and  Caro.  Utilising  waste  coal  or 
coke.*     June  13. 

13,609.  Caro.     Utilising  waste  coal.*     Juno  13. 

13,728.  Warmsley.  Apjuiratus  for  producing  com- 
bustible gas  from  petrol  or  other  spirit  or  oil.     June  13. 

13,766.  Southworth.     Coking    furnaces.     June    14. 

13,804.  Siemens.     Regenerative  gas  furnaces.     June  14. 

CoMPLETi  Specifications  Accepted. 

13.59S  (1906).  Newton.     Gas    producers.     June    12. 

13.956  (1906).  Justice  (Deuts.  Gasgluhlicht  A.-G.). 
Metallic  filament  for  electric  glow  lamps.     June  19. 

14.496  (1906).  Flossel.     See  under  X. 

18.256  (1906).  aark(Dellwik-Fleischer  WassergasGes.). 
Water-ga.<  producers.     June  19. 

29,471  (1906).  Wilson.    Gas  washing  machines.    June  12. 

2123  (1907).  Siemens  imd  Halske  A.-G.  Manufacture 
of  incandescence  filaments  for  electric  lamps  from  thorium. 
June  12. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLELTVI,  AND 

MINERAL  WAXES. 

Appucations. 

12,829.  Hood  and  Salamon.  Purification  of  mineral 
oils.     June  3. 

13.508.  Pag^s,  Camus,  and  Duchemin.  Manufacture  of 
acetone.     [Fr  Appl.,  July  27,  1906.]*     June  11. 


IV._COLOURING     >L\TTERS     AND     DYESTUFFS. 
Applicatioks. 

13,148.  Iraray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  monochloromonobromo  derivatives  of  indigo.     June  6. 

13,U>4.  Tompkins,  and  The  Clayton  Aniline  Co.,  Ltd. 
ilanufacture  of  red  colouring  matter.     June  6. 

13,176.  Imbert.  Production  of  aromatic  glycin  deriva- 
tive*.*    June  6. 

13,4<')6.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  dyestufTs*  of  the  safranine  series.     Jun'>  10. 

13,428.  Chem.  Fabr.  vorm.  Weiler-ter-Meer.  Manu- 
facture of  indophenol-like  condensation  products.  [Ger. 
Appl,  June  27,  1906.]*     June  10. 

13,686.  Newton  (Bayer  und  Co.).  Manufacture  of 
dyeatnfTs  of  the  anthracene  series  and  the  employment 
thereof  in  dyeing  and  printing.     June  13. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  nBRES. 

Appucatiohs. 

12,831.  Raniiford  (CaMclla  und  Co.).  Method  of  dyeing 
wool.     Jane  3. 

12,863.  Smith.  Manufacture  of  warp  printed  fabrics. 
June  4. 

12,J*28.   Mayer.      Dyeing  apparatuH.     .June   4. 

13,132.  Newton  (Bayr  und  (>).).  PrfxJuction  of 
mnlticolourcd  effect*!  on  mixed  wool  and  cotton  goods  by 
dyeing  with  Bulphar  r-olouring  mattern.     Jane  0. 

13,518.  Ratignier,  and  Pervilhac  ct  Cie.  Manufacture 
of  artifirial  fabric*.     [Fr.  Appl.,  F.h.  19,  liKH.]*    June  11. 

13,63«.  Dreaper.  Manufacture  of  filaments  from  celiu- 
Io«e.     June  12. 


13,567.  Beer.  Printing  on  woven  fabric  or  paper. 
June  12. 

13,686.  Newton  (Bayer  und  Co.).     See  under  IV. 

13.831.  Giesler.  Apparatus  for  treating  wool  and  the 
like.*     June  14. 

13,868.  Dreaper.  Machinery  suitable  for  the  prepara- 
tion of  artificial  silk  and  the  like.     June  15. 

Complete  Specifications  Accepi'ed. 

14,918  (1906).  Spenle.     Bleaching   kiers.     June    19. 

16,142  (1906).  Blachon  and  Peretmere.  Treatment  of 
fibrous  plants  for  the  obtainment  of  the  fibres  therefrom. 
June  12. 

20,494  (1906).  Hunt  and  Moscrop.  Means  for  bleach- 
ing, scouring,  dyeing,  or  otherwise  treating  fabrics  in  the 
open  condition.     June  19. 

28,982  (1906).  Simon.  Process  of  weighting  silks. 
June  19. 

1193  (1907).  Blumenthal  and  Wolff.  Mordanting 
fibrous  materials.     June  19. 

3500  (1907).  Ges.  f.  Chem.  Ind.  in  Basel.  Dyeing  with 
sulphurised  dyestuffs  cotton  mixed  with  wool  or  silk. 
June  19. 


VII.— ACIDS,   ALKALIS,   AND  SALTS. 

Application. 

342a.  Clarke,  Chapman,  and  Co.,  and  Robson.  See 
under  II. 

Complete  Specifications  Accepted. 

17.461  (1906).  Morton,  and  United  Alkali  Co. 
Furnaces  for  burning  pyrites  or  the  like.     June  12. 

23,130  (1906).  Raschen,  Shores,  Wareing,  and  United 
Alkali  Co.  Purification  of  sulphuric  acid  and  recovery 
of  by  products  therefrom.     June   19. 

3811  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  stable  solid  zinc  hydrosulphite, 
June  19. 


VIII.-GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

13,533.  Twyford  and  Moore.  Gas-fired  pottery  and 
other  kilns  or  ovens.     June  11. 

Complete  Specifications  Accepi'ed, 

12,603  (1906).  Fourcault.  Apparatus  for  drawing 
glass.     June  12. 

12,815  (1906).  Fourcault.  Apparatus  for  drawing 
glass.     June  12. 


IX.— BUILDING   MATERIALS,    CLAYS,   MORTARS, 
AND  CEMENTS. 

Application. 

13,811.  Associated  Portland  Cement  Manufacturers 
(190()),  Ltd.,  and  Butchard.  Manufacture  of  concrete.* 
June  14. 

Complete  Specifications  Accepted. 

14,030  (1906).  Hamblet.  Arched  kilns  for  burning 
bricks.     June  12. 

15,677  (1906).  Thwaite.  Burning  or  calcining  cal- 
careous or  argillaceous  substances  in  rotary  furnaces  or 
kilns.     June  12. 

15,734  (1906).  (Jollins.     Refractory  materials.    June  19. 

2o[l25  (1906).  Schnell,  Mayer,  and  Hartwich.  Subati- 
tutc  for  wood.     Juno  12. 

22,442  (1906).  Tukc.  [Kibi  for  burning  briclu.     June  12. 
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X.— METALLURGY. 
Applications. 

1!5,254.  Snyder.     Tioatuxeiit  of  ores.*     June  7. 

I3,"26().  Woodbury.  Ore  concentrating  iuachines.* 
J  une  7. 

13,268.  Hoover  and  Sulman.  Ore  concentration. 
June  7. 

13.415.  Moore  and  He-skett.  Direct  reduction  of  iron 
ore  and  its  subsequent  treatment  for  the  manufacture  of 
wrought  iron  and  steel.     June  10. 

13.435.   McKay  and  Duncan.     Sec   under  II. 

13,689.  Mrazsek.  Soldering  aluminium  and  its  alloys. 
June  13. 

13,692.  Kauffmami.     Ore  roasting  furnaces. *     June  13. 

13,696.  Kiipper's  Metalhverke.  Soldering  aluminium 
and  alloys  containing  aluminium.  [Ger.  Appl.,  June  13, 
1906.]*  "^June  13. 

13.901.  Freygang.  Apparatus  for  washing  or  extract- 
ing minerals.     June  15. 

Complete  SPECiriCATioN.s  Accepted. 

13,935  (1906).  Cattaneo  and  Schlesinger.  Apparatus 
for  drying  blast  air  for  metallurgical  purposes.     June  19. 

14,496  (1906).  Flossel.  Apparatus  for  pimfying  blast- 
furnace and  other  impure  gases.     June  19. 

22,166  (1906).  Carrick  and  Pattison.  Smelting  ores 
containing   sulphides.     June    12. 

414  (1907).  Jumau.  Metallmgical  and  electrometal- 
lurgical  process  for  the  production  of  pme  copjier.    June  12. 

590  and  591  (1907).  Jumau.  Extraction  of  copper  from 
its  ores.     June  12. 

6522  (1907).  Xya  Ackumulator  Aktiebolaget  Jungncr. 
Alloys  for  the  metallic  ))arts  of  accumulators  with 
invariable  electrolyte.     June   19. 


XL— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 

13,137.  VVheatley  and  Lark.  Disposition  of  metallic 
alloys  by  electrolysis.     June  6. 

13,342.  Richardson  and  Vaughan.  Electrical  treat- 
ment of  gases  or  vapours,  csi)ecially  air  or  oxygen.  June  8. 

13,891.  Tate.  Apparatus  for  treating  liquids  elcctro- 
lytically.*     June  15. 

Complete  Specifications  Accepted. 

13.023  (1906).  De  Hemptinnc.  Oxidising  liquids  with 
aid  of  electrical  discharges.     June   12. 

18,435  (1906).  Pauling.  Production  of  electric  dis- 
charges.    Jime  19. 

414.  (1907)  Jumau.     See  under  X. 

5887  (1907).  Dekker.  Apparatus  for  treating  minerals 
by  electrolysis.     June  12. 

6522  (1907).  Nya  Ackumulator  Aktiebolaget  Jungncr. 
Hcc  under  X. 


XII.— FATTY    OILS,    FATS,    WAXES,    Ai\D   SOAPS. 
Applications. 

12,849.   Finlay.     Production   of  soap.     Jane  3. 

13.042.  Crostield  ;ind  Sons,  Ltd.,  and  Markel.  Manu- 
facture of  soap.*     June  5. 

13,701.  Vcrein.  Chem.  Wcrke.  lileaching  fats,  oils, 
resins,  waxes,  and  the  like.  [Ger.  Appl.,  Aug.  11,  1906.] 
June  13. 

Complete  Specification  Accepted. 

|0.9(H»  (1906).  Field.  Process  for  rcHning  oils,  fats, 
waxes,  or  the  like.     June  19. 


XIII.— PIG.MENTS,  PAINTS;  KKSINS,  VARNISHES; 
INDIA-RUBBER,  Etc. 
(.4.)^PiGMENTs,  Paints. 
Application. 

13.1.36.  Loiincz  Festckgyar  Beteti  Tarsasag,  tiyula, 
and  Koustantin.  Production  of  paints,  coverings,  &c.* 
June  6. 


Complete  Specification  Accepted. 

22,781   (1906).  Imray  (Meister.   Lucius,  und  Briining). 
Manufacture  of  colour  lakes.     June  19. 

(/?.)— Resins,  Vaknishes. 
Application. 
13,701.  Verem.  Chem.  Werke.     iScc  under  XII. 

Complete  Specification  Accepi'ed. 

12,885  (1906).  Groi)pler.     Method  of  obtaining  cojjal. 
June  12. 

(6'.) — India- Rubber. 

Application. 

13,908.   Kcniptcr.     Ap})aratus  for  washing  caoutchouc, 
guttapercha,  and  similar  substances.*     June  15. 


XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     Etc. 

Application. 

13,475.   Dunn     and     Dunn.     Manufacture     of     Russia 
leather.     Jime  11. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Application. 

12,762.   Eastick.      Process    of     purifying    and     making 
invert  sugar  and  syrui).     June  3. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Complete  Specifications  Accepted. 

16,510  (1906).  Newlands.  Production  of  alcohol  from 
wood.     June   19. 

18,611  (1906).  Grosfils.  Process  of  fermenting  worts. 
June  12. 

24,093  (1906).  Fritschc.  Process  of  fermenting  dis- 
tillery washes.     June  12. 

27.417  (1906).  Orval.  Malt  kilns  aud  other  drying 
sheds.     June  19. 


XVIII.— FOODS;    SA.MTATION,  WATER 

PURIFICATION  ;    AND  DISINFECTANTS. 

{A.) — Foods. 

Complete  Specifications  Accepted. 

18,292  (1906).  Miles  and  von  Romocki.  Manufacture 
of  human  food  from  fruit  kernels.     Jimc   19. 

28.707  (1906).  Hcarson  (.Moenningliotf).  Pasteurising 
gas-conlaiuing   li((nids   under    pressure.     June    12. 

4289  (1907).  Finan.  Comi>osition  for  preserving  foods. 
June  12. 

{B.) — Sanitation  ;    Water  Puiufication. 

Applications. 

13.357.    Kopcrski  and   Macherski.     Sec  under  I. 
13,522.  Harris.     Process  and   apparatus  for   purifying 
liquids.*     June  11. 

Complete  Specifications  Accepted. 

13,264  (1906).  Travis.  Purification  of  sewage  or  other 
liquids.     June  12. 

25,940  (1906).  Hinkson,  and  llinkson  Electric  Litjuid 
Purifying  Co.      Water  puiiticrs.     ,lune   12. 

1079  (1907).  Ryder  and  Wilson.  Materials  for 
purifying  air.     June  19. 


XIX.— PAPER,  PASTKISOAKD.  Etc. 
Applications. 
13,023.   Rouxcville.     Substitute    for    celluloid    and    the 
like.     [Fr.  Apj)l.,  Jime  5,  1901).  |*     June  5. 

13,744.  Caldwell.  Apparatus  for  treating  pulp.    June  14. 


7J»; 


PATENT   LIST. 


[.Tunp  29.  1907. 


XX.— FINE  CHEMICALS.  ALKALOIDS. 

ES{>EXTL\L  OIL8.  AND  EXTRACTS. 

Apri.irATioNs. 

l-i.88U.  S«-hfitlin.  IVtHhution  of  I-phenyl-'i.Ildimothyl- 
4-sulph;iminopyri»zolone.  [(Ut.  Apiil.,  Fob.  13.  HM)".]* 
.lum-  4. 

l;t,tk4."».  Woiimiuin.  and  The  Clayton  Aniline  Co. 
TreHtnicnt  of  turi>entine  for  use  in  the  nianufaetiire  of 
pinene  hyilnnhloride.     June  o. 

13.3.>s<."  Seheitlin.  Produition  of  l-phenyl-i.-'l-diiuethyl- 
4-dimethylrtminoj>yra/.olone.  [tier.  Appl..  Feb.  13.  IiH)7.J* 
.lune  in.' 

13.411.  Johnson  (Chem.  Fabr.  (Iriesheiin-Klektron). 
Manufaeture  of  aeetyiene  tetraihloride.     June   10. 

13.5W.  ZininuTinann  (Chem.  Fabr.  auf  Aktien.  orni. 
E.  Sehering).  Manufaeture  of  3.4-dioxyphenylglyoxinie 
and    3.4-dioxyphenylalkyljilyo.\in>es.     June    12. 

13.»i«>»l.  ZininuTMianii  (Cheiu.  Fabr.  auf  Aktien,  voiin. 
E.  Stherin^).  Manufarture  of  sub.st.;mces  useful  in 
ti)cra]teutic8.     June  1*2. 


Complete  Specifications  Accepted. 


Co. 


13.o.">4  (I'.HUi).  Th-eyfus,     and     Clayton  Aniline 

Manufaeture  of  aroniatie  sulphinie  aeids.  June   12. 

23.»>4Sa  {19(W)).  Newton  (Bayer  und  Co.).     Manufacture 
of  monoiodobehenic  aeid.     June   19. 


23,875a  (1906).  Weizmann,  and  Clayton  Aniline  Co. 
Manufaeture  of  isobornyl  esters  and  by-products.  June  11). 

24,S2(>  (lUOt)).  Uhlniann.  Manufaet»irc  of  the  sodium 
salts  of  aromatic  suiphonic  acids.     June  19. 

5542  (1907).  Vilniar.  Production  of  an  arbutiu  deriva- 
tive.    June  12. 


XXL— PHOTOGRAPHIC  MATERL\LS  AND 
PROCESSES. 

Applications. 

13,736.  De  Ruiter.  Production  of  preparations  sensitive 
to  light  and  suitable  for  photogra])hic  purposes.     June  13. 

13,835.  Kelly.  Photographic  sensitive  surfaces. 
June  14. 

13,874.  Donisthorpe.  Colour  photography  and  photo- 
graphic printing.     June  15. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Complete  Specification  Accepted. 

791  (1907).  Duttenhofer.       Manufacture  of  explosives. 
June  12. 
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THE  XATURE  OF  THE  CHANGES  IXVOLVED  IX 
THE  PRODUCTIOX  AXD  SETTIXG  OF  PLASTER 
OF  PARIS. 

by  w.  a.  davis. 
Inteoductoby. 

In  the  history  of  chemistry  plaster  of  Paris  holds  a 
position  of  exceptional  interest,  inasmuch  as  it  afforded 
to  Lavoisier  the  subject  of  his  first  scientific  investigation. 
In  two  papers  (i)  presented  to  the  Academy  of  Sciences  in 
1765  and  1766,  Lavoisier  concluded 

(1)  That    the    crystallised    gypsum    of    Montmartre 

or  "  specular  stone  "  is  a  "  salt,"  formed  by  the 
imion  of  the  "  acid  of  vitriol  "  with  the  earth 
of  lime,  containing  water  of  crystallisation 
which  can  be  driven  off  by  a  gentle  heat,  the 
product   being  the   so  called  Plaster   of   Paris ; 

(2)  That  overheated  plaster  will  not  set  -with  water  ; 

(3)  That  the  setting  of  plaster  of  Paris  with  water 

"  is  nothing  more  than  a  simple  crystallisation  "  ; 
gypsum  deprived  of  its  water  by  fire  reabsorbs 
it  with  avidity  and  again  becomes    crystalline. 

Lavoisier  considered  that  his  experiments  no  longer 
"  left  any  doubt  as  to  the  cause  of  the  hardening  of  plaster  " 
and  that  there  remained  "  rien  a  desirer  sur  I'explication 
de  ce  phenomene."  Since  that  time  however,  the  problem 
has  proved  to  be  one  of  extraordinary  difficulty,  and, 
in  spite  of  many  investigations  made  by  such  well  kno%v'n 
chemists  as  Marignac,  Le  Chatelier,  and  Van't  Hoff,  an 
amount  of  confusion  exists  with  regard  to  the  subject 
which  is  almost  \vithout  parallel  in  inorganic  chemistry. 
During  the  past  six  years  alone  more  than  a  dozen  papers 
have  appeared  presenting  new  results.  In  the  present 
communication  I  wish  to  consider  first  the  data  already 
available  for  discussing  the  problem  and  then  to  present 
certain  results  which  throw  a  new  light  on  the  question. 
Whilst  it  cannot  be  claimed  that  the  problem  is  entirely 
elucidated  and  although  many  details  yet  remain  to  be 
investigated,  I  believe  that  its  general  nature  is  now  made 
clear. 

During  more  than   a  century  after  Lavoisier's  papers, 
no  fiu-ther  systematic   study  of   plaster  was  attempted. 
In   1884,  however,  Le  Chatelier  (-)  made  an  investigation 
of  the  conditions  imder  which  plaster  is  formed.     He  first 
determined  the   time  rate   of  rise   of  temperature   of   a   i 
quantity   of   powdered   gyi^sum   heated  ia   a   glass   tube    i 
immersed  in  a  bath  of  paraffin,  the  temperatiire  of  which   j 
was  raised  at  a  steadj'  rate.     I  have  plotted  the  results 
obtained  in  Figure  I.      Up   to  128°  the  temperature  rose 
steadily  but  at  this  point  a  long  interval  was  observed 
(about  J  hour)  during   which    the  temperature  remained 
constant ;    a  further  steady  rise  then  occurred  until  163°   1 
was  reached  when  a  second  but  shorter  break  was  observed,    | 
followed    by    another    continuous   rise.     Another    set    of   ! 
experiments   was   then    made   to   determine   the   loss   of   ' 
weight  experienced   by   gypsum   when   heated    at    155°  :   , 
the  results  are  plotted  in  Figure  II.     At  155°  water  was 
given  off  continuously  until  a  loss  of  15-6  per  cent,  of  the 
weight  of  gypsum  had  occurred,  the  residue  corresponding    i 
in    composition    with    the    formula,    CaSO^jiHgO.     Xo 
further  change  of  weight  occurred  until  the  material  was   | 
heated  at  194°  (Figure  III.),  when  the  residual  water  was   i 
diiven  off,  the  product  left  being  anhydrous.  I 

From  these  experiments  Le  Chatelier  concluded 

(1)  "  That  the  dehydration  of  gypsum  is  incomplete 
at  155°,   but  can  be  completed   by  heating  at   [ 
194° " : 


(2)  "  That  the  loss  of  water  during  the  first  stage  is 
quite  definite  and  corresponds  exactly  with 
1-5  mols.  HgO."  The  product  formed  is  identical 
with  the  so  called  half-hydi'ate,  CaS04,^H20, 
the  formation  of  which  had  been  observed 
previously  by  Johnston  (3)  in  a  steam  boiler  work- 
ing at  a'  temperature  of  121°,  and  by  Hoppe 
Sevier  (*)  on  heating  gypsum  with  water  at  140 — 
160°. 

Le  Chatelier  showed,  moreover,  that  the  half-hydrat& 
can  be  prepared  by  heatiag  a  saturated  solution  of  calcium 
sulphate  in  a  sealed  tube  at  130—150°,  but  the  method 
has  the  disadvantage  that,  unless  special  precautions ^are 
taken  to  remove  the  water  rapidly  before  it  cools 
much  below  130°,  the  half-hydrate  rapidly  imdergoes 
re-hydration. 

To  Le  Chatelier  is  due  the  explanation  of  the  setting 
of  plaster  of  Paris  which  is  now  generally  accepted. 
He  utiUsed  the  observation  of  Marignac  (*)  that  plaster 
of  Paris  when  stirred  with  water  gives  a  much  more 
concentrated  solution  of  calcium  sulphate  than  can  be 
prepared  from  powdered  gypsum ;  the  solution  so  obtained, 
beiug  supersaturated  with  regard  to  gypsum,  in  a  short 
time  deposits  crystals  consisting  of  this  substance.  Le 
Chateher  considers  that  in  the  setting  of  plaster  a  super- 
saturated solution  is  formed  between  the  particles,  that 
minute  crystals  of  gypsum  then  separate,  followed  by 
the  dissolution  of  more  plaster  and  the  subsequent  separa,- 
tion  of  more  gypsum  ;  this  process  being  repeated  until 
the  whole  of  the  plaster  is  converted  into  a  compact 
mass  made  up  of  minute  crystals  of  gypsum.  The 
probabihty  that  this  is  a  correct  explanation  appears 
enhanced  by  the  fact,  cited  by  Le  Chatelier,  that  anhy- 
drous sodium  sulphate,  which  gives  with  water  at  the 
ordinary  temperature  a  solution  supersaturated  with 
regard  to  Xa2S04,10H20,  from  which  the  latter  salt  soon 
separates  in  a'coherent'mass,  also  "  sets  "  when  moistened 
with  water.  The  "  hardening  "  of  zinc  oxide  in  contact 
with  a  solution  of  zinc  chloride  in  like  manner  appears  to 
be  preceded  by  the  formation  of  a  "  supersaturated " 
solution  from  which  crj'stals  of  zinc  oxychloride  subse- 
quently separate. 

The  relationship  between  gypsum  and  the  haK-hydrate 
was  first  studied  in  a  systematic  manner  in  1899  by 
E.  F.  Armstrong^,  Vho  took  up  the  question  in  connection 
with  the  problem  of  the  formation  of  oceanic  salt  deposits,. 
exempUfied  by  the  Strassfurt  beds.  A  simple  method 
was  devised  for  preparing  the  half-hydrate  in  well  defined 
crystals,  which  consisted  in  leaving  powdered  gypsum 
in  contact  with  nitric  acid  of  sp.  gr.  1-4  during  18  hours 
at  40°— 50°  ;  bv  this  treatment  the  half-hydrate  was 
obtained  in  welf  formed,  minute  needles.  Measurements 
were  made  bv  a  number  of  ingenious  methods  of  the  vapour 
pressure  of  'the  water  of  crystallisation  of  gypsum  in 
equihbrium  with  the  half-hydrate  at  different  temperatures. 
From  these  measurements 'it  would  appear  that  the  vapour 
pressure  of  gypsum  in  forming  half-hydrate  becomes 
equal  to  1  atmosphere  at  a  temperature  of  101°-45  C, 
whilst  at  a  temperature  of  about  107°,  the  vapour  pressure 
of  the  water  of  crystallisation  of  gypsum  becomes  greater 
than  the  vapour  pressure  of  water  itself.  The  tempera- 
ture of  107°  is  therefore  the  transformation  point  of  gypsum 
into  half-hydrate  when  in  contact  with  water  :  that  is 
to  say,  when  gvpsum  is  heated  (under  pressure)  with 
water  at  a  higher  temperature  than  107°,  the  half-hydrate 
should  be  formed :  below  107°,  water  should  convert  half 
hydrate  into  gvpsum.  In  presence  of  aqueous  solutions 
having  a  lower  vapour  pressure  than  water,  the  tempera- 
ture of  transformation  of  gypsum  into  half-hydrate  is 
lowered :  thus,  a  saturated  solution  of  common  salt 
converts  gvpsum  into  half-hvdrate  above  77°,  the  tempera- 
ture at  which  the  vapour  pressure  of  the  system  gypsum— 
half-hvdrate  becomes  equal  to  the  vapour  pressure  of  the 
saturated  solution.  In  contact  with  a  saturated  solution 
of  magnesium  chloride,  the  conversion  of  gypsum  into 
half-hvdrate  occurs  at  so  low  a  temperature  as  11  . 

In  1901,  Van't  Hoff.  Hinrichsen.  and  Weigert(«)  stated 
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that  although  at  107'  g>-psiim  in  presence  of  water  is 
converted  into  half-hyiirate,  at  lower  temperatures 
it  gives  rise  under  certain  sj^ecial  circumstances*  to  an 
anhydrous  calcium  sulphate  that  dilYcrs  from  natural 
anhydrite  (which  dcx>s  not  "  set "'  with  water)  in  being 
fairly  readily  soluble  in  water,  and  in  "  setting  '"  even  more 
rapidly  than  the  half-hydrate.  This  anhydrous  form  was 
considered  to  be  formed  directly  from  gypsum,  and  not 
through  the  half-hvib-ate  :  the  vapour  pressure  of  gypsum 
in  equilibrium  with  this  so  called  "  soluble  anhydiite  " 
being  greater  than  that  of  gypsum  in  equilibrium  with 
half-hyihraie.  From  the  vapour  tension  measurements 
which  were  made.it  would  apjiear  that  the  transformation 
temperature  of  gypsum  into  soluble  anhydrite  in  contact  with 
water  is  lower,  ri;.  93'.  than  the  temperature  of  transforma- 
tion of  gypsum  into  half-hydrate  (tir.  107").  The  production 
from  gypsum  of  the  half-hydrate  in  Armstrong's  experi- 
ments, in  preference  to  soluble  anhydrite,  is  explained  by 
assuming  that,  for  some  reason  not  properly  defined, 
a  ''susjx'nsion  "  of  the  change  gypsum->soluble  anhydrite 
occurs. 

Van't  Hoff  considers  that  a  second  transformation  of 
gypsum,  namely  that  which  gives  rise  to  natural  anhydrite, 
should  theoretically  occur  at  an  even  lower  temperature, 
but  is  also  prevented  normally  from  taking  place  ;  the 
data  given  by  Van't  Hoff  and  his  co-workers  would  indicate 
that  the  temperature  of  transformation  of  gypsum  in  contact 
•with  water  into  natural,  non-setting  anhydrite,  is  as  low 
asl63*"5.  The  following  table  summarises  Van't  Hoff's 
results!*)  of  the  measurement  of  the  vapour  pressures  of 
gypsum  in  equilibrium  with  half-hydrate,  soluble  anhy- 
drite and  ordinary  anhydrite  :  the  vapour  pressure  of 
■water  and  of  saturated  solutions  of  common  salt  and 
magnesium  chloride  are  given  for  comparison  : — 


resembled  those  known  to  occur  "  the  case  of  calcium 
sulphate.  In  reading  the  li*  .cure  of  the  subject, 
several  points  appeared  to  pnsent  difficulty  and  uncer- 
tainty, particularly  in  the  work  of  Van't  Hoff  and  his 
associates  :    a  brief  account  of  these  will  now  be  given. 

In  the  first  place  the  manner  in  which  dry  gypsum 
\indergoes  complete  dehj'dration  is  very  uncertain  (see 
Appendix  I.).*  According  to  Le  Chatelier,  dehydration 
occurs  in  two  stages,  the  half-hj'drate,  CaSOi.iHgO, 
being  formed  at  128"^,  and  subsequently  undergoing 
decomposition  at  about  163°.  Other  workers  maintain, 
however,  that  gypsu«i  can  be  completely  dehydrated  at 
so  low  a  temperature  as  70°  C.  Van't  Hoff's  views  would 
lead  one  to  form  the  opinion  that  the  production  of  the 
anhydrous  substance  at  this  temperature  is  exceptional 
and  due  to  the  transformation  of  gypsum  directly  into  one 
or  other  of  the  two  forms  of  anhydrite  :  the  change  of 
gypsum  into  ordinary  anhydrite  (in  presence  of  water) 
occurring  theoretically  at  03° "5  C,  the  change  into  soluble 
anhj'drite  at  93°.  But  the  conditions  which  serve  to 
determine  the  production  from  gypsum  of  either  the  half 
hydrate,  soluble  anhydrite,  or  ordinary  anhydrite  respec- 
tively appear  to  be  very  ill  defined,  action  occurring  in 
one  or  the  other  direction  more  or  less  fitfully  (see 
Appendix  II.).  That  the  half-hydrate  is  nearly  always 
formed  when  dry  gypsum  is  heated  appears  remarkable 
in  view  of  the  fact  that,  at  any  given  temperature  the 
vapour  pressure  of  gypsum  in  forming  natural  anhydrite 
very  much  exceeds,  according  to  the  data  given  bj'  Van't 
Hoff  and  his  co-workers,  that  of  gypsum  in  forming  the 
half-kj'di'ate.  One  would  infer  indeed  that  natural 
anhydrite  should,  in  the  ordinary  processes  of  plaster 
making,  be  formed  in  preference  to  either  the  half-hydrate 
or  soluble  anhydrite,  whereas  the  half-hydrate  is  almost 
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In  the  firej^-nt  paper  the  work  of  other  investigators 
will  alfto  be  referred  to. 

Discussion  of  previous  work. 
My  att'-ntion  wan  first  drawn  to  the  study  of  gypsum 
whilst  wrjrkin({  on  the  ba«ic  carlKmates  of  magnesium. 
an  account  of  which  ban  already  Ix-en  given  to  thin  Society 
(this  J.,  I9f)6, 788).  Tertain  ph«nom»-na  of  sufiersaturation 
and    "  settintr "    were    then    encotmtered    which    closely 

u  frrmed  arcordin«  to  Van't  Hoff  when 

hf^tpr!  u,  a  vacuum  over  coriffntrated 

'n  irypdum.  regenerated  from 

if<d  at  100'. 

101  J'    c.      In    prenence   of 


pn- 

t     ! 


invariably  produced,  soluble  anhydrite  being,  however, 
obtained  in  some  rare  instances  (Cloez  converted  20  grains 
of  gypsum  into  soluble  anhydrite  by  heating  it  during 
4  hours  at  145°).  Ordinary  non-setting  anhydrite  is 
formed,  on  the  other  hand,  only  when  gypsum  is  heated 
for  a  prolonged  period  at  a  very  high  temperature.  The 
reason  brought  forward  by  Van't  Hoff  to  explain  the  pro- 
duction of  the  half-hydrate  in  preference  to  one  of  the 
anhydrites — that  it  is  due  to  "  suspended  transformation  " 
— itself  needs  an  explanation.  From  his  data,  moreover, 
Van't  Hoff  has  calculated  that  the  half-hydrate  should 
undergo  transformation  into  natural  anhydrite  at  so  low 
a  temperature  as  — 70°  C.  In  the  ordinary  i)roce88  of 
making  plaster,  the  temperature  used  (150°  to  200°  C.) 
is  from  220°  to  270°  above  this  transformation  point  and 
the  comparative  stability  of'  the  half-hydrate — even  its 
formation  at  all — are  difficult  to  understand  under  such 
conditions.  When  moreover  an  anhydrous  product  is 
obtained  at  low  temperatures,  as  in  Cloez's  experiments, 
it  is  invariably  soluble  anhydrite  (i.e.,  a  material  capable 
of  setting  rapidly  like  ordinary  yjlaster),  not  the  non- 
setting  anhydrite  identical  with  the  naturally  occurring 
mineral  of  that  name.  Natural  anhydrite  is,  however, 
formed  on  strongly  igniting  such  a  product. 
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*  In  order  Ut  maintain  a  clear  narrative  a  number  of  pointi 
of  detail  likely  to  <ibncure  the  imuen  arc  relegated  to  the  appendix  ; 
a  reference  is  given  to  the  latter  where  necessary. 
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The  difficulties  enumerated  do  not  stand  alone.  From 
the  vapour  pressure  relations  of  the  system  gypsum- 
natural  anhydrite  and  the  solubility  of  gypsum,  Van't  Hoff 
deduces  an  expression  (p.  292*) 

=  45-3815- 16-25  (^^^  +  log  t) 


loo 


to  give  the  solubilitj'  of  natural  anhydrite  in  water  at 
different  temperatures.  AVhilst  this  formula  gives  for 
200°  C.  a  value  for  the  solubility  in  fair  agreement  ^^ith  that 
actually  observed,  it  is  altogether  inapplicable  at  low 
temperatures.  At  20°  C.  the  theoretical  solubility 
calculated  from  the  formula  is  3-408  grams  per  litre 
whicJi  is  not  only  far  greater  than  has  actually  been 
observed  for  natural  anhydritej  but  is  considerably 
greater  than  the  solubility  of  gypsum  itiself  at  this  tempera- 
ture. One  would  therefore  anticipate  that,  as  in  the  case 
of  the  half-hydrate  (or  soluble  anhydrite)  natural  anhy- 
drite would  readily  give  a  solution  supersaturated  mth 
regard  to  gypsum  ;  in  virtue  of  this  fact,  and  in  accordance 
with  Le  Chatelier's explanation  of  the  "setting"'  of  plaster 
of  Paris,  it  should,  like  the  half-hydi-ate  or  soluble  anhy- 
drite, "  set "'  when  moistened  with  water.  As  a  matter 
of  fact,  natural  anhydrite  cannot  be  made  to  set  in  this 
way,  and  it  only  changes  into  gypsum  in  contact  with 
water  after  a  very  prolonged  period.     Van't  Hoff  himself 


Fig.  1 

seems  to  be  uncertain  on  this  point,  and  speaks  in  contra- 
dictory terms  of  the  solubility  of  natural  anhydrite. 
At  one  place  (p.  276)  he  states  that  it  "  sich  ausserst 
schwer  lost  und  entsprechend  sehr  langsam  Gips  bildet," 
whilst  elsewhere  (p.  297)  he  regards  the  same  anhydrite 
as  "  bedeutend  loshcher  als  Gips." 

A  theoretical  formula,  giving  the  supposed  solubility 
of  the  half-hydi-ate  at  different  temperatures,  was  also 
deduced  by  Van't  Hoff  thermo-dynamically  from  the 
vapour  pressure  relations  of  the  system  gypsum — half- 
hydrate.  This  expression  gives  for  the  solubility  of  the 
ialf-hydrate  at  25°,  a  value  of  4-20  grms.  per  litre.  Now 
Marignac  observed  at  the  same  temperature  an  actual 
solubility  for  the  half-hydrate  of  10  to  12  grams  per  litre, 
the  true  solubility  being  perhaps  even  greater  than  this. 
Such  a  discrepancy  between  the  "  theoretical  "  and 
observed  solubility  appeared  to  me  to  require  some 
other  explanation  than  that  given  by  Vant  Hoff — that 
it  is  due  to  "incomplete  ionisation." 

Another  point  concerning  which  considerable 
tincertaintv  exists  is  the  relationship  between  "soluble 
anhydrite  '"'  and  the  half -hydrate.  Cloez  (9)  was  the  first 
to  recognise  that  soluble  anhydrite  is  very  hygroscopic, 
and  that  it  rapidly  absorbs  about  8  per  cent,  of  its  weight  of 
moisture  from  the   atmosphere  :     beyond  this  point  no 


•  The  references  to  pages  refer  to  the  complete  r^sumS  of  the 
■work  of  Van't  Hoff  and  his  associates  in  the  Zeitschrift  fiir 
l-hysikalische   Chemie    (1903,    45,    --iS?). 

t  The  Bolubihty  of  natural  anhydrite  is  not  known  with 
certainty,  but  it  would  apnear  to  be  exceedingly  small.  Marignac 
has  shown  that  it  passes  into  solution  only  very  slowly,  at  the 
same  time  being  gradually  (in  the  course  of  months)  converted 
into  gypgum.     Solubility   determinations  are   in   progress. 


Fifi.  2. 

further  absorption  occurred.  Although  the  amount  of 
water  so  taken  up  only  slightly  exceeds  that  corresponding 
with  the  formation  of  the  half-hydra t«  (viz.  6-6  per  cent.), 
Goez  considered  that  ''  cette  limite  ne  correspond  a. 
aucim  hydrate  defini."  On  the  other  hand  Van't  Hoff 
held  that  the  half-hydrate  is  produced  in  this  case,  together 
^^•ith  some  gypsum,  but  overlooked  the  important  fact 
that,  if  such  an  assumption  were  true,  it  would  entirely 
invalidate  the  method  he  used  to  determine  the  vapour 
pressure  of  the  system  gypsum — soluble  anhydrite. 
For,  in  order  that  the  pressures  attributed  to  this  system 
should  be  really  applicable  to  it,  it  is  necessary  that  the 
change  expressed  by  the  equation, 

CaSOi,  2H2O  :^  CaSO.,  +  2H2O 
Soluble  anhydrite 

should  be  strictly  reversible  :  that  is.  the  re-hydration 
of  soluble  anhydrite  by  water  vapour  should  give  gypsum 
directly.  If,  as  Van't  Hoff  himself  assumes,  soluble 
anhydrite  forms  the  half-hydrate  when  exposed  to  water 
vapour,  the  method  he  adopted  to  determine  the  vapour 
pressure  of  the  sj'stem,  gypsum-soluble  anhydrite  (which 
consisted  in  bringing  the  soluble  anhydrite  contained 
in  a  tensimeter  in  contact  with  half  the  quantity  of  water 
vapour  theoretically  necessary  to  convert  it  into  gypsum), 
would  give  the  pressiu-e  corresponding  to  the  system 
dihydrate — half-hydrate.  Actually,  however,  the  values 
observed  were  found  to  be  different  from  those  obtained 
by  Armstrong  for  this  pair  of  substances. 

In  view  of  the  difficulties  presented  in  the  foregoing 
account,  it  appeared  desirable  to  make  some  fresh  experi- 
ments to  ascertain  more  precisely  the  nature  of  the  changes 
occurring    during    the    dehydration    of    gypsum,    and    in 
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Fig.  3. 

particular  to  establish  the  relationship  of  soluble  anhydrite 
and  the  half-hydrate. 

Dehydration  of  gypsum  at  difltrcnt  temperatures  xn 
a  current  of  dr)/  air.— A  series  of  experiments  was  made 
by  heating  2  "grms.  of  gvpsum  at  fixed  temi)erature3 
between  98°  and  130°  C  in  a  small  gia^s  llosk,  through 
which  a  slow  stream  of  dry  air  was  passed  at  a  constant 
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rale  (for  details  see  Api^)endix  III.).      Fig.  4  summarises 

the    results    obtained,    the    cur\-es    showing    the    rate    of 

dehydration   of   the   gyiv-ium   under   different    conditions 

(see  Apjvndix.  Table  1. K 

t\irve  A    =   Thin  tiakes  of  selenite  at  OS. 

Curve  li   =  Duplicate  of  A  with  a  fresh  lot  of  selenite 

tiakes. 
Curve  C   =   Finely  jHJwdered  "  massive  "  gypsum  (sifted 

throuiih  a  sieve  with  TO  meshes  to  the  inch)  heated 

at  ltS\ 
Curve  D   =   Duplicate  of  C  at  DS^ 
Curve  E   =  Selenite  tiakes  at  10S~. 
Curve  F   =   Powdered  massive  gvpsum  (70  mesh  sieve) 

at  10S-. 
Curve  (.;    =   Powdered  massive  gvpsum  (TO  mesh  sieve) 
^t  130\ 


as  compared  with  its  subsequent  progress.  In  one 
experiment  at  100°,  practically  no  water  wa"s  lost  up  to  the 
9th  hour,  but  subsequently  the  water  was  expelled 
fairly  rapidly,  half  of  the  total  water  being  lost  during 
the  next  nine  hours.  Shenstone  and  Cundall's  results 
were  obtained  with  apparatus  essentially  similar  to  that 
which  I  employed,  although  slightly  different  in  detail. 
In  explanation  of  the  initial  reluctance  of  gypsum  to  give 
up  water,  Shenstone  and  Cundall  suggested  that  in  this 
substance  we  have  to  deal  with  "  molecular  aggregates 
of  great  stability,  and  that  it  is  only  after  the  gradual 
breaking  up  of  these  that  dissociation  can  take  place." 

It  is  now  generally  recognised  that  a  "  period  of  induc- 
tion "  at  the  beginning  of  a  change  is  an  indication  that 
the  latter  is  not  of  a  simple  character,  but  takes  place 
in  a  series  of  stages  (compare  Mellor,  Chemical  Statics 
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In  all  cases  the  loss  of  water  took  place  continuously 
and  in  everv  ca-^e  dehydration  was  complete,  the  product 
invariably  being  soluble  anhydrite,  characterised  by  its 
rapidly  absorbing  water  from  the  air  (so  as  to  cause  an 
increase   in   weight  of  about   7-0  per  cent.),  and   bv  its 

Kwer  of  setting  rajjidly  when  moistened  with  water. 
le  comparL«on  of  duplicate  experiments  A,  B,  C,  and  D 
showj)  that,  although  the  general  character  of  the  dehydra- 
tion remain-i  the  same,  considerable  influence  is  exerted 
on  the  rate  by  the  nature  of  the  surface  and  the  fineness 
of  division  of  the  material.  In  exyteriments  A  and  B, 
the  name  helenite  was  used,  the  difference  in  the  slope 
of  the  curvei*  ^jcing  due  to  a  difference  in  the  average 
«iie  of  the  flake-.  Curves  C  and  D,  obtained  with  the 
*an^"  T....i,i,.r,.,i  .•  ..-uin,  resemble  each  other  more  closely. 
Th-  htate  of  division  of  the  gvpsum  on 

tht-  •  tion  ii  well  seen  by  comparing  curves 

D  and  L  ;  iht  lo-,.-  of  water  takes  place  more  quickly 
from  fwwdrrwl  gypsum  at  OS'  than  from  thin  flakes  of 
•elenite  at  lOh''. 

The  m«r-t  striking  jK»int  with  regard  to  the  dehydration 
ia  that  in  all  caseji  the  los.«  of  water  does  not  Ijcgin  imme- 
diatflv  the  material  is  heated.  Tlii^  i.s  particularly  notice- 
•ble  m  the  ca^e  of  flake  xelenite :  in  one  experiment, 
no  water  wat  expelled  after  an  hour'n  heating  whilst 
in  the  third  hour,  the  loss  was  nearly  3  per  cent.  In 
»ll  ^'  there  is  an  infle'tion  showing  a  "  j^eriod 

*^     '  at    the   comrnenfeirient    of   the    heating, 

thi-  ,  fig  rnwt  marked  at  the  lower  tern y>eratu res. 

.\ft«r  the  exfierimemtii  were  foinpleted,  I  found  that 
the  •»fn<'  o,yy-T\At'i(m  ha<l  Ijwn  made  in  1888  by  Shenstone 
«n'i    '  '''),  who  ol^(erve<l   that    the   loss    of  water 

fro^  f-ated  in  a  stream  of  dry  air,  is  complete 

at  T>'  .  »..■!  w.ai  it  t«kM  place  very  clowly  at  the  l>eginning 


and  Dynamics,  p.  116  et  seq).  Evidence  will  now  be 
brought  forward  to  show  that  the  first  change  which  occurs 
when  gypsum  is  heated  is  its  transformation  into  a  second 
form  of  the  dihydrate  CaS04,2H20,  which  differs  from 
g3'psum  by  crystallising  in  the  orthorhombic  instead  of 
the  monosymnietric  system.  It  would,  indeed,  apj>ear 
that  gypsum  as  such  does  not  undergo  dehydration, 
but  has  first  to  change  (during  the  "  period  of  induction  ") 
into  this  new  form.  This  view  is  supported  not  only 
by  the  inflection  in  the  curves  of  dehydration  already 
referred  to,  but  by  the  peculiar  changes  which  are  known 
to  occur  in  the  optical  properties  of  crystals  of  gypsum 
when  heated.  At  the  ordinary  temperature,  the  optic 
axes  of  gj'psum  lie  in  the  plane  of  symmetry  of  the  crystal, 
but  on  heating  they  revolve,  so  as  to  take  up  a  position 
at  right  angles  to  this  plane  at  a  temperature  slightly 
above  100',  and  Vjefore  dehydration  begins.  The  formation 
of  (api)arently)  orthorhombic  needles  within  the  ciystals 
of  gypsum  can,  indeed,  be  actuallj-  observed :  according 
to  l/acroix(ii),  on  heating  a  ])late  of  gypsum,  "  lohg 
needles  ap])ear,  elongated  in  the  direction  of  the  vertical 
axis  of  gyp.^ura  and  giving  a  rigidly  longitudinal  extinc- 
tion." These  observations,  for  which  an  explanation 
is  wanting,  are  in  accord  with  my  view  that  the  dehydration 
of  gypsum  is  preceded  by  a  change  from  the  mono- 
symmetric  to  the  orthorhoml)ic  system.  It  is,  moreover, 
a  noteworthy  fact  that  all  the  products  of  the  dehydration 
of  gypsum  (viz.  half-hydrate,  soluble  anhydrite  and 
ordinary  anhydrite)  arc  orthorhombic  in  symmetry 
(see  Ai)|)endix  IV.),  and  that  in  the  dehydration  of  the 
half-hydrate  to  soluble  anhydrite,  which  is  unattended 
by  any  change  of  system,  no  "  j^eriod  of  induction  " 
has  Ijcen  detected,  the  loss  of  water  beginning  immediately 
the  material  is  heated. 
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The  remarkable  behaviour  of  the  half -hydrate  (or 
soluble  anhydrite)  on  "  setting "  has  been  found  to 
afford  direct  evidence  in  favour  of  the  view  that  an 
orthorhombic  form  of  the  dihj-drate,  CaS04,2H20,  exists. 
It  has  always  been  assumed  that  the  setting  of  plaster 
is  due  to  the  regeneration  of  gypsum  by  the  action  of  water 
on  the  half-hydrate.  If,  however,  the  setting  of  the 
half-hydrate  be  carefully  observed  by  means  of  the 
polarising  microscope,  not  a  single  gypsum  crystal  can 
at  first  be  detected  in  the  set  mass ;  the  cake  of  set  material, 
during  the  first  quarter  of  an  hour  after  it  has  hardened 
to  a  coherent  mass,  which  is  only  slightly  indented  by 
the  finger  nail,  is  made  up  of  crj^stals  showing  a  straight 
extinction  onl3%  and  therefore  probably  orthorhombic. 
The  first  product  of  the  setting  of  the  half-hydrate  (or 
soluble  anhydrite)  is,  indeed,  the  same  orthorhombic 
dihydrate  as  is  produced  in  the  first  stage  of  the  dehydra- 
tion of  gypsum.  Gypsum  crystals  subsequently  make 
their  appearance  within  the  set  mass  owing  to  the  fact 
that  the  orthorhombic  form  of  the  dihydrate  is  labile 
at  the  ordinary  temperature,  and  undergoes  change, 
more  or  less  rapidly — during  the  course  of  several  hours 
•or  several  days,  the  time  varying  greatly — into  the 
more  stable  form  gypsum.     The  series  of  changes 


a  CaS04.2HoO      :^     ,3  CaS04.2HoO 
Gypsum  (monosymmetric).  Orthorliombic. 


CaSOi.JHoO 
Half-hydrate 
{orthorhombic). 


is,  indeed,  strictly  reversible.  Before  gypsum  can  undergo 
dehydration  to  form  the  half  hydrate,  it  passes  into  the 
orthorhombic  form  of  the  dihydrate,  and  the  latter  is 
also  the  first  product  of  the  hydration  of  the  half-hydrate.* 
The  foregoing  evidence  clearly  shows  that  the  dihydrate 
•CaS04,2H2b  exists  in  two  forms.  Calcium  sulphate 
is,  indeed,  dimorphous,  not  only  as  regards  the  anhydrous 
stibstance  (two  forms  of  which,  ''  soluble  "  and  natural 
anhydrite,  are  known),  but  also  as  regards  its  dihydrate. 
After  this  conclusion  had  been  arrived  at,  I  found  that 
Mylius  and  von  Wrochem(i2)  had  recently  shown  that 
■dihydrated  calcium  chromate  is  also  dimorphous,  this 
substance  existing  in  two  forms  :  an  a-CaCr04,2H20, 
which  separates  in  monosymmetric  crystals  and  is 
isomorphous  with  gypsum ;  and  a  /3-CaCr04,2H20, 
which  crystallises  in  the  orthorhombic  system,  and  at 
the  time  of  its  discovery  had  no  analogue  in  the  case  of 
calcium  sulphate.  There  can  be  little  doubt  that  this 
form  is  isomorphous  with  the  new  orthorhombic  variety 
of  the  dihydrate  referred  to  abovet  and  that  calcium 
chromate  and  calcium  sulphate  are  isodimorphous  sub- 
stances :  a  fact  which  not  only  well  illustrates  the  very 
close  relationship  existing  between  sulphur  and 
chromium,  but  may  even  be  adduced  as  a  strong  argument 
in  favour  of  the  view  that  an  orthorhombic  variety  of 
the  dihydrate  exists  in  the  case  of  calcium  sulphate. 
It  is  remarkable  that,  whereas  in  the  case  of  calcium 
sulphate  the  monosymmetric  variety,  gypsum,  is  the 
stable  form  at  the  ordinary  temperature  (the  orthorhombic 
crystals  undergoing  change  into  gypsum),  in  the  case  of 
the  chromate   the  reverse  is  true — the   monosymmetric 


*  This  view  would  also  explain  two  pecuUar  phenomena. 
(1)  In  spite  of  the  fact  that  theoretically  the  setting  of  plaster 
is  accompanied  by  a  diminution  of  volume,  plass  vessels  in  which 
plaster  is  allowed  to  set  are  often  broken  in  the  process.  Van't 
Hoff  has  shown  by  measurements  with  the  dilatometer  that  in 
the  hydration  of  plaster  a  large  contraction  takes  place  durina 
the  first  half  hour,  and  is  succeeded  by  a  subsequent  but  smaller 
expansion,  which  continues  during  several  hours.  The  con- 
traction would  correspond  with  the  formation  of  the  orthorhombic 
CaS04,2H20  ;  the  expansion  with  the  conversion  of  the  latter 
into  gypsum.  The  period  of  expansion  is  of  considerable  practical 
importance,  as  it  ensures  the  sharpness  of  outline  so  desirable 
in  plaster  ca-sts.  (2)  In  attempting  to  measure  the  equiUbriuni 
pressure  of  the  system  gyi^sum — half-hydrate  at  72",  Donnan  found 
that  the  pressure  at  first  gradually  rose  until  it  attained  a  nearly 
constant  value  of  245  mm.  after  10  days  ;  subsequent  to  this 
the  pressure  fell,  until  after  another  45  days  it  again  became 
nearly  constant  at  186  mm.  In  the  first  period,  the  mono- 
symmetric  gypsum  was  changing  into  the  orthorhombic  dihydrate. 
in  the  second,  eiiuilibrium  was  estabUshed  between  the  latter 
and  the  half-hydrate. 

t  I  find  that  in  the  final  paragraph  of  a  paper  on  the 
"Formation  of  Marine  .Anhydrite"  (.Sitzungsber.  K.  Preuss. 
-Akad..  1900,  294),  H.  Vater  suggested,  by  'analogy  with  calcium 
chromate.  the  possible  existence  of  an  orthorhombic  form  of 
('aS04.2H20.  The  suggestion,  apparently,  has  been  overlooked  by 
subsequent  workers  in  tliis  field  {added  during  correction  of  proof). 


a-dihydrate  changing  into  the  orthorhombic  ^-dihydrate 
in  contact  with  its  saturated  solution.* 

Relationship  heticeen  half -hydrate  and  soluble 
anhydrite. — A  primary  assumption  made  by  Van't  Hoff 
in  his  investigations,  was  that  "  soluble  anhydrite  " 
(obtained  by  heating  gypsum  in  a  vacuum  over  sulphuric 
acid  at  60° — 90°  C.)  is  formed  directly  from  gypsum, 
the  half-hydrate  not  being  an  intermediate  product. 
The  continuity  of  the  curves  given  in  Fig.  4,  showing 
the  rate  of  dehydration  of  gypsum  to  soluble  anhydrite 
in  a  stream  of  dry  air  at  temperatures  between  98°  and 
130°,  would  at  first  sight  appear  to  be  in  favour  of  the 
same  view.  But  an  experiment  made  by  heating  the  half- 
hydrate  (prepared  by  the  nitric  acid  method,  and  con- 
taining 6-57  per  cent.  H2O)  in  a  current  of  dry  air  at 
98°   showed    (Fig.    5)    that   dehydration   is    complete    in 


less  than  four  hours,  the  product  being  soluble  anhA'drite 
(see  Appendix  v.).  It  is  clear,  therefore,  that  the"  half - 
hydrate  could  have  been  produced  initially  in  the  previous 
cases,  and  subsequently  have  lost  water,  giving  soluble 
anhydi'ite,  the  two  dehydrations 

i.  CaS04,2H,0  ->  CaSOi.iHoO  -f  UHgO 
ii.  CaS04,iH20  ->  CaSO*.  "+  "iHgO 

Soluble  anhydrite 
taking  place  side  by  side.  The  correctness  of  this  view 
became  apparent  when  it  was  found  that  on  heating 
gypsum  in  an  open  crucible  (not  in  a  current  of  air), 
in  a  Victor  Meyer  vapour  bath  at  98°,  only  the  half- 
hydrate  was  formed,  the  weight  becoming  constant  after 
9  hours  (with  a  loss  of  15-2  per  cent,  of  water),  and  remain- 
ing so,  even  after  prolonged  heating  (8  hours  more). 
Conformably  with  this,  it  was  found  that  the  half-hydrate 
(made  by  the  nitric  acid  method),  when  heated  in  an 
open  crucible  under  the  same  conditions,  did  not  lose 
any  of  its  water,  even  after  eighteen  hours  heating.  Shen- 
stone  and  Cundall,  it  may  be  observed,  also  found  that 
gypsum,  which  could  be  completely  dehydrated  at  70° 
in  a  current  of  dry  air,  lost  only  so  much  water  as  corre- 
sponded with  the  formation  of  half-hydrate  when  heated 
at  100°  in  a  current  of  ordinary  (undried)  air. 

It  is  clear,  therefore,  that  in  the  formation  of  soluble 
anhydrite  by  heating  gypsum,  the  half-hydrate  is  produced 
as  an  intermediate  product.  Ex})eriment  has,  moreover, 
showTi  that  although  the  half-hydrate  obtained  in  this 
way  does  not  lose  water  when  heated  in  an  open  vessel 
at  98°,  it  gives  soluble  anhydrite  when  heated  (during 
about  9  hours)  under  similar  conditions  in  a  toluene 
vapour  bath,  registering  a  temperature  of  107° — 108^  ; 
the  dehydration  of  gypsum  (1  grm.)  to  soluble  anhydrite 
is  also  complete  at  the  same  temjjerature  in  about  the 
same  time.  At  129°  (xylene  bath),  the  loss  of  water 
takes  place  much  more  rapidly,  1  grin,  of  half-hydrate 
being  completely  dehydrated  in  less  than  2  hours,  soluble 

•  It  is  a  striking  fact  and  one  which  probably  ha*  a  deep 
signidcance  that  nearly  all  the  hydrated  sulphates  of  bivalent 
metals  are  dimorphous ;  thus,  for  example,  MnS04,4H,n  ; 
MnS04,7H20;  FeS04,4H20  ;  KeS04.7H,0  ;  Mg,S04.7Hio ; 
ZnS04,«H20  ;  ZnS04.7H:0  ;  .ViS04,6H,0  :  NiS04.7H,0  ; 
t'oS04.7H20  ;  CuS04.5H20.  It  is  p.articularly  noteworthy 
that  the  dimorphism  extends  to  the  different  hydrates  of  the 
same  sulphate  (c..''..  in  the  case  of  Mn,  Fe.  /n  and  Ni).  In  nearly 
all  cases,  the  two  forms  crystiillise  in  different  systems,  generally 
the  orthorhombic  and  monosymmetric. 
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anhydrite  being  formeii  ;  whilst  at  145^.  as  shown  by 
Cloez,  2l>  prms.  of  gypsum  can  be  entirely  converted  into 
soluble  anhydrite  in  4  hours. 

From  the  exi)erinvents  made  in  an  ©{x-n  crucible,  it 
fe  clear  that,  at  a  tem^vrature  below  UX)-,  the  vapour 
pressure  of  the  system,  gyjxsum — half-hydrate,  becomes 
sufficiently  great  to  allow  of  the  Uvss  of  water  from  gypsum 
to  form  the  half-hydrate — probably  because  the  pressure 
of  the  system  l>ecomes  equal  to  an  atmosphere  ;  but  it 
is  only  "above  IlXV"— between  100"  and  lOS''— that  the 
pressure  of  the  system,  half-hydrate — soluble  anhydrite, 
becomes  suthcient  to  allow  of  the  loss  of  water  from  the 
half-hydrate  when  heated  under  atmospheric  pressure.* 

It  reniain5  to  consider  the  influence  of  a  stream  of  dry 
air  in  modifying  the  dehydration  of  gypsum  so  that  it 
can  be  made  comjilete  at  so  low  temperature  as  70\ 
according  to  the  observations  of  Shenstone  and  Cundall, 
or  98".  according  the  curves  given  in  Fig.  4.  There  is 
little  doubt  that  the  complete  dehydration  under  such 
circumstances  is  due  to  the  current  of  dry  air  removing 
the  water  va]Our  as  fast  as  it  is  produced,  thus 
preventing  its  accumulation  and  the  establishment  of 
an  equilibrium.  The  ca>e  is,  indeed,  analogous  to  the 
evaporation  of  water  below  its  boiling  jwint  ;  the  complete 
dehydration  of  gypsum  (or  of  half-hydrate)  at  70"  in  a 
stream  of  air  corresponds  with  the  fairly  rapid  evaporation 
of  water  by  a  stream  of  dry  air  at  the  same  temperature. 
Even  at  i(f.  as  observed  by  Shenstone  and  Cundall, 
gypsum  loses  water  to  the  extent  of  3  per  cent,  in  144 
hours  when  heated  in  a  current  of  dry  air. 

Formation  of  the  half-hydrate  from  soluble  anhydrite. 
— The  change,  half-hydrate  ^  soluble  anhydrite  + 
water  vapour,  has  been  found  to  be  completely  reversible. 
Soluble  anhydrite  is  hygroscopic  at  the  ordinary  tempera- 
ture, and  takes  up  from  7  to  7'5  i>er  cent,  of  moisture 
from  tke  air.  instead  of  the  C-62  per  cent,  calculated 
for  the  formation  of  the  half-hydrate.  That  the  excess 
of  water  taken  uj)  beyond  that  corresponding  with  the 
half-hydrate  Ls,  however,  only  mechanically  retained 
appears  evident  from  the  fact  that  its  amount  is  variable 
depending  on  the  humidity  of  the  air  ;  no  gypsum  can 
be  detected  in  the  material  formed  in  this  way.  If  dry 
air  be  pas.sed  over  the  material  at  the  ordinary  temperature, 
the  excels  of  water  is  removed,  and  the  actual  absorption 
of  water  by  the  soluble  anhydrite  becomes  equal  to  6-4 
to  6-6  per  cent.  If  dry  air  be  then  pa«sed  for  a  very  pro- 
longed period,  no  further  change  of  weight  occurs.  Gypsum 
also,  when  similarly  treated,  fails   to  show  any  loss   of 
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•  K.  F.  Anmtrong  rornWlprfl  that  tlie  preiwure  of  the  system 
gy[i«am — half-hyirat*-.  ))wariif  fijual  to  I  atmi^phere  fit  a  tem- 
prrn*"r'-  •'.  101  -4^  I  nni  ;  rovwifjtially  of  opinion  that  tliis 
t*  •  '  iip  iiyiit<-rn.  lialf-nvflratP — soluble 
a-  'hat   vyimiim   can   be  coiivfirted 

ir  ■  '\\  hy<lrat<;  into  soluble  anhydrite 

«i,',\'-  I 'IV  .iii'i  '.-I'lW  i'l-  iiiere  \t,  no  rertalntv  that  soluble 
anhydrite  was  not  ffrfrned  in  Arrnntrona's  experiments.  It  is 
tnje  th"  miT'<»'-'>T>"  v-ii*  "•'•'1  «•  1  '•*i«-'-k  in  all  rases,  but  at  the 
tlin<r  »'        "              -  ,       -     .  -  -      .   -  r.    made,  the  existenr;e 

Of  vAw  n  it  rerouniscd  that 

h«H-h'^  .'inhydrite  are  indis- 

t:'  -  -'ry  hvKr'iscopir;  nature 

'  .1  p'iMible  Botiree  of  error 

i-  ■^<•  be  left  to  "  dry  "  in  the 

a  "'T.    It    raiiidly    takes    up 

r  idinit   to   the   half-hydrate. 

I  r,    s/tluble  anhydrite    when 

kit  i./i  m  m„iwi>r.   unfu^ .-   over  calcium  chl'jride   or 


weight.  If  a  known  quantity  of  half-hydrate  be  con- 
verted into  soluble  anhydrite  at  100°,  and  the  product 
be  reconverted  into  half-hydrate,  observing  the  ])recautions 
described  to  remove  the  excess  of  water,  tlie  original 
weight  is  exactly  regenerated.  Fig.  G  shows  the  rate- 
of  absorption  of  water  by  soluble  anhydrite  in  a  stream 
of  ordinary  undried  air  at  the  ordinary  temperature. 
(See  Api^endix  VI.) 

It  is  clear,  therefore,  that  the  action  of  water  vapour 
on  soluble  anhydrite  is  to  produce  the  half-hydrate. 
Several  exj^eriments  have  shown  that  this  action  invariably 
occurs,  so  that  the  objections  raised  on  p.  729  to  the 
method  used  by  Van't  Hoff  in  determining  the  equilibrium 
pressures  of  the  system,  gypsum— soluble  anhydrite, 
are  fully  justified.  It  is  difficult,  as  matters  stand,  to 
attach  any  real  significance  to  the  results  obtained  in 
this  way.  The  foregoing  results  show,  in  addition,  that 
Cloez's  opinion  that  a  definite  hj'drate  is  not  formed 
when  soluble  anhydrite  absorbs  water  vapour  is  incorrect. 

Nature  of  ordinary  plaster. — The  remarks  in  the 
present  paragraph  must  be  understood  to  apply  only 
to  ordinary  plasters,  and  not  to  the  .so-called  "  hard 
finish "  or  "  flooring  plasters,"  which  need  a  separate 
investigation. 

From  the  fact  that  gypsum  loses  the  whole  of  its  water 
giving  soluble  anhydrite  at  so  low  a  temperature  as  106°, 
it  is  clear  that  freshly  prepared  plaster  of  Paris  may  in. 
certain  cases  consist  wholly  or  partly  of  soluble  anhydrite. 
Cloez,  indeed,  considered  that  the  half-hydrate  "  ne 
se  formait  pas  pendant  la  cuisson  du  platre,"  and  also 
that  "  it  plays  no  part  in  the  setting  of  plaster."  But 
the  analysis  of  plaster  as  usually  prepared,  either  by  the 
"  baking "  or  "  boiling "  processes,  and  bottled  hot 
immediately  on  its  removal  from  the  kiln,  shows  it  to 
contain  (see  Appendix  VII.)  from  6  to  8  per  cent,  of 
water.  One  sample,  however,  was  found  to  contain 
3'0  per  cent,  of  water,  and  to  be  rapidly  hygroscopic, 
like  soluble  anhydrite  :  it  no  doubt  consisted  of  a  mixture 
of  the  latter  with  half-hydrate.  Cloez  has  stated  that 
he  found  samples  of  plaster,  taken  directly  from  the  oven, 
to  be  completely  anhydrous,  and  yet  to  set  rapidly  with 
water  ;    these  obviously  consisted  of  soluble  anhydrite. 

The  facts  already  recorded  show  that,  even  if  soluble 
anhydrite  v.ere  to  be  formed  in  the  manufacture  of  plaster, 
it  would  absorb  moisture  rapidly  from  the  air,  so  as  to 
produce  the  half-hydrate.  There  can  be  little  doubt 
that,  contrary  to  Cloez's  opinion  and  in  conformity 
with  that  of  Le  Chatelier,  the  half-hydrate  is  the  essential 
constituent  of  ordinary  plaster,  though  it  may  be  accom- 
panied, in  exce])tional  cases,  by  soluble  anhydrite.  The 
fact  that  the  dehydration  of  gypsum  is  not  usually 
complete  in  the  ordinary  process  of  manufacture  is  jirobal^ly 
due  to  the  slow  rate  of  change,  at  the  temperature  used, 
of  the  half-hydrate  into  soluble  anhydrite  as  compared 
with  that  of  gypsum  into  half -hydrate.  While  water 
vapour  is  being  emitted  from  gypsum  in  the  formation 
of  the  half-hydrate,  the  further  dehydration  of  the  latter 
is  hardly  likely  to  occur,  and  it  would  appear  that,  in 
ordinary  manufacture,  the  heating  is  stopped  as  soon 
as  no  more  gypsum  remains. 

Freshly  made  plasters  may  be  conveniently  grouped 
according  to  their  character  into  four  divisions  : 

(1)  Those  consisting  mainly  of  half-hydrate,  containing 
6 — ^^8  per  cent.  H2O.  These  may  contain  about  H  per 
cent,  of  moisture  held  mechanically  and  removed  by 
a  current  of  dry  air.  They  are  not  hygroscopic.  This 
class  comprises  most  of  the  ordinary  commercial  plasters. 

(2)  Those  containing  soluble  anhydrite  and  therefore 
very  hygroscopic,  sometimes  increasing  in  weight  nearly 
1  ])er  cent,  in  5  minutes  when  exposed  to  the  air.  Such 
plasters  contain  less  than  (i  ])cr  cent,  of  water. 

(3)  J'lasters  containing  more  than  7-5  [)er  cent,  of  water, 
and  consisting  of  half-hydrato  mi.\cd  with  more  or  less 
unchanged  gypsum. 

(4)  "Dead  burnt  plasters,"  containing  le.ss  than  6  per 
cent,  of  water,  but  not  hygroscopic,  and  setting  only  very 
slowly  ;    thee  contain  ordinary  anhydrite.* 


•  The  materials  known  as  Keen's  Cement,  "  Hard  finish 
plaster,"  "  EstrlchRlps,"  Ac,  are  of  an  uncertain  nature,  ond 
still  require  investigation. 
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Quick  setting  "  half -hydrate  "  obtained  by  action 
of  nitric  acid  on  gypsum. 


Slow  setting  "  half-hydrate  "  obtained  by  action 
of  boiling  water  on  gypsum. 


Smk 


t^    -'S/  :. 


./■    ^    ^    • 


1. — Crossed  Xicols. 


3. — Crossed  Nicola. 
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2. — Ordinary  light. 
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4. — Ordinary  light. 


Prolonged  action  of  water  at  100°  on  gypsum — Existence 
of  a  second  form  of  the  half -hydrate. — In  view  of  the 
fact  that  gypsum  loses  water  to  form  the  half-hydrate 
when  heated  in  an  open  crucible  at  98°,  it  appeared 
desirable  to  ascertain  the  effect  of  heating  it  with  boiling 
water  during  a  prolonged  period.  Marignac  has  stated 
that  when  gypsum  is  heated  with  boiling  water,  it  does 
not  undergo  any  change  in  its  state  of  hydration,  and 
E.  F.  Armstrong  was  unable*  to  ti-ansform  gypsum  into 
the  half -hydrate  by  heating  it  with  water  at  100", 
concluding  from  his  experiments  that  this  change 
only  takes  place  above  107°.  In  my  exj^eriments,  4  grms. 
of  the  half-hydrate  (made  by  the  nitric  acid  method) 
was  shaken  with  500  c.c.  of  distilled  water,  in  which 
nearly  the  whole  dissolved.  On  heating  this  solution, 
minute  crystals  separated,  which,  on  examination 
with  the  polarising  niicrosco}X!,  were  seen  to  consist 
entireh'  of  gypsum,  showing  the  oblique  extinction  of 
52^°,  and  the  twin  forms  characteristic  of  this  substance. 
The  finely  divided  gypsum  was  then  heated  with  boUing 
water  under  an  inverted  condenser  during  about  3  hours. 
At  the  end  of  this  period  the  crystals  in  the  flask  had 
entirely  changed  their  character,  consisting  of  long  thin 
needles  with  a  straight  extinction  and  apparently 
orthorhombic.  Not  a  single  gypsum  crystal  remained. 
The   product,   rapidly   filtered   on   the   pump   whilst  the 


*  Dr.  E.  F.  Armstrong  informs  me  that  the  heatine  was  not 
prolonged  more  than  an  hour  or  two. 


liquid  was  still  at  about  90°,*  was  washed  with  alcohol 
pressed  between  filter  papers,  and  analysed.  It  was 
found  to  contain  6-47  j)er  cent,  of  water  and  therefore 
consisted  of  a  half-hydrate,  CaSO^.iH-jO  (theory  requires 
6-2  per  cent.  H2O).  The  exjieriment  was  repeated 
varying  the  time  of  boiling  from  2  to  4  hours  with  the 
same  result  (analysis  6-30  per  cent,  and  6-9  per  cent. 
HoO).  Photos  3  and  4  show  the  crystals  of  the  half- 
hydrate  so  obtained  as  they  apjiear  in  ordinary  light 
and  in  polarised  light  between  crossed  Nicols.  Photos. 
1  and  2  show  under  similar  conditions  crj'stals  of  the 
half-hydrate  obtained  by  the  nitric  acid  method.  For 
these  photographs  I  am  indebted  to  JL'.  R.  J.  Whymper. 

A  striking  feature  of  the  half-hydrate  prepared  by  the 
prolonged  action  of  boiling  water  on  gypsum  is  that 
it  sets  very  slowly  and  incompletely  when  moistened  with 
water  :  it  is  true  that  a  "  set  "  is  obtained  after  an  hour 
or  two,  but  the  product  is  not  very  coherent.  In  this 
respect  it  resembles  the  half-hydrate  obtained  by  Le 
Chatelier  on  heating  gypsum  with  water  at  130° — 150°, 

•  It  cannot  be  argued  here  that  the  production  of  the  half- 
hydrate  is  due  to  the  initial  formation  of  soluble  anhydrite  (which 
according  to  Van't  Hotf's  data  should  take  place  at  93°),  followed 
by  re-hydration  of  the  latter  to  half-hydrate  :  the  half-hydrate 
obtained  from  soluble  anhydrite  always  sets  rapidly  with  water, 
whereas  the  product  in  this  case  is  very  slow  setting.  Moreover, 
if  a  real  significance  is  to  be  attached  to  Van't  Holfs  trans- 
formation temperatures,  the  action  of  water  on  soluble  anhydrite 
nhould  not  take  place  above  37°  ;  in  the  actual  experiments 
made,  the  water  was  pressed  from  the  crystals  before  it  had  cooled 
below  90°.  and  the  solid  immediately  washed  with  alcohol, 
dried  quickly,  and  analysed. 
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the  setting  of  which  is  described  as  "  moins  rapide  et 
moins  complete  qu'aveo  \o  platro.""  The  rate  of  setting 
is  not  appreciably  altered  by  moistening  it  with  very 
dilute  acid  instead  of  water.  I  am  inclined  to  regard 
this  slow-setting  half-hydrate,  provisionally  at  least, 
as  a  new  form,  dL<tinct  from  the  ordinary  quick-setting 
half  hydrate  (obtained  by  the  partial  dehydration  of  dry 
g\-ivxum  at  llKV-\  by  the"  alisorption  of  water  vapour  by 
soluble  anhydrite,  or  by  the  action  of  nitric  acid  on  gypsum), 
and  l^earing  to  the  latter  the  same  relation  as  natural 
anhydrite  does  to  soluble  anhydrite  :  that  is,  in  having 
a  smaller  solubility  and  consequently  a  slower  rate  of 
transformation  into  dihydrate  in  jiresence  of  water. 
It  L-i  |xv>sible  it  may  imdergo  direct  change  into  natural 
anhydrite  on  further  dehydration,  but  its  behaviour 
in  this  respect  has  not  yet  been  studied.  Van't  Hoff 
(p.  2S2)  has  stated  that  soluble  anhydrite,  on  being 
heated  w  ith  boiling  water,  changes  into  ordinary  anhydrite, 
which  does  not  set  with  water.  I  ha^e  not  been  able 
to  I  ontirm  this  :  the  action  of  boiling  water  on  soluble 
anhydrite,  on  the  ordinary  form  of  half-hydrate,  or  on 
the  ■■  specially  active  form  of  gypsum  obtained  by  the 
hydration  of  alabaster  plaster,"  being  such  as  to  give 
onlv  the  slow  setting  half-hydrate  described  above. 

fie  Forcrand(  i')  ha>i  recently  criticised  Van't  Hoff's  results 
from  a  thermochemical  standpoint,  and  has  contended 
that,  in  order  to  bring  these  into  harmony  with  facts, 
it  is  neoessarj-  to  assume  the  existence  of  three  forms 
of  the  half-hydrate.  But  the  existence  of  two  forms 
of  the  dihydrate.  and  the  fact  that  the  measurements 
of  vapour  pressure  supposed  to  correspond  with  the 
system,  gypsum — soluble  anhydrite,  are  in  reality  not 
applicable  to  thus  system,  greatly  modifies  the  nature 
of  the  jiremises  on  which  this  conclusion  is  based. 

Dimorphistn  of  the  hydrates  of  calcium  sulphate  and 
calcium  chromale. — The  facts  already  recorded  show 
that  calcium  sulphate  is  dimorphous,  not  only  when 
anhydrous,  but  also  when  hydrated — the  half-hydiate 
and  the  dihydrate  each  existing  in  two  forms.  The  different 
forms  of  calcium  sulphate  can  be  divided  into  two  series  : 


a    Series. 

(Sparinely  soluble  and 

slow-Betting). 


/3  Series. 

(More       soluble       and 

"  Betting  "  rapidly) 


€aSO«    

•C«.S04-HH,0 

CaS0«-»-2H«0 

Natural  anhydrite. 

Slow  (letting  half- 
hydrate  (by  action 
of  water  at  100°  on 
gyp«um) 

Gypnun 

Soluble  anhydrite. 

ilapidly  setting  half- 
hydrate  (obtained  by 
heating  dry  gypsum 
at  100°,  or  by  action 
of  nitric  acid  on 
gypsum) 

Orthorhombic  dihydrate 

The  members  of  the  /3-series  (being  more  soluble) 
are  necessarily  labile  with  regard  to  the  corresponding 
«-fornM. 

f'alcium  chromate  i«  isodimorphous  with  calcium 
sulphate,  and  the  following  table  shows  the  relationship 
of  the  two  "ubf.tances  from  this  standpoint.  The 
<limorphL«m  of  calcium  chromate  has,  as  yet,  been  observed 
only  in  the  ca-te  of  the  dihydrate  and  it  is  remarkable 
that  the  mfi«<t  ••table  hydrate'  of  calcium  chromate  is  the 
roonohvdrate,  whereat*  a  monohvdrate  of  calcium  sulphate 
'»  not  knowTi.  The  difference  Between  the  dihydrates  of 
calcium  Kulphate  and  chromate  as  regards  stability  at 
the  ordinary  temi^raturc  haB  alreadv  been  referreJl  to 
(p.  731). 


-f2H«0 


■f  1H,0 


Jlnhrdrooi , 


Ca80«. 


CaCrO«. 


a-iarok :     monoaym- 
♦    mrtric  drvpanmi 
A^orm  :  orthr/rhomblc 
(UMln 

a-t<ttm  :   f/rthfirhoniWc 

'•lf»w-iwtt|nHi 
$-inTm  :  ott'i'ffhomblc 

(•et«   rapidly  I 
•-fomi  :   nrthf/rhomWc 

(natnral    «nhydrif*) 
#4orm  :  orthf/rhomMc 

i—AnHtr  anhydrite) 


o-form    :        monosym- 
+    metric  flablle) 
fl-torm :     orthorhombic 

Orthorhombic 


One        Jorm 
obstT\'ed 


only 


I  'i-ffirm  only  known 
•  (obtalnfd  by  Igniting 
J    the  hydrated  forms) 


I       Solubility  of  the  different  forms    of    calcium    sulpha 
and  calcium  chromate. — Before  the    investigation   of  tk 
setting  of  plaster  of  Paris  can  be  considered  as  complete 
it  will  be  necessary  to  determine  the  solubility  of  th 
diffei-ent    forms    of   calcium   sulphate    and    its    hydratt 
in  the  same  way  as  Mylius  and  van  Wrochem  have  ahead 
determined  that  of  the  hydrates   of  calcium  chromat< 
The  curves  obtained  in  the  latter  case  are  shown  in  Fig.  ' 
and  are  of  considerable  interest  in  throwing  light  on 
question    concerning    which    much    uncertainty    existi 
in  spite  of  its  apparently  simple  nature — the  solubility  < 
gypsum.     This  question  has  been  the  subject  of  numerou 
investigations(i*),  notably  by  Poggiale,  Church,  Marigna< 
Cossa,    Droez,    and    finally    by   Hulett   and    Allen.     On 
great    difficulty,    not    properly    guarded    against    unt 
Marignac  made  his  determinations,  is  due  to  the  extra 
ordinary  readiness  with  which  gypsum  gives  rise  to  supei 
saturated  solutions,  even  when  in  contact  with  the  solii 
substance.     Marignac   took   precautions    to   obviate   thi 
source    of   error,    but,    according   to    Hulett    and    Allen 
did  not  realise  that  another  difficulty  arises,   owing  t 
the  solubility  of  gypsum  depending  on  the  size  of  tb 
particles    in    contact   with   the   solvent.     The    differeno 
between  Marignac's  results  and  those  of  Hulett  and  Allei 
is  seen  in  Fig.  8,  which  gives  the  curves  connecting  .^olu 
bility  and  temperature  as  plotted  from  the  values  obtaine< 
by  these  workers.     Whilst  in  both  cases  the  curves  ar 
well   defined   and  unbroken,   there   is   a  wide   differeno 
between  the   values   for   the  solubility  at  the  same  tern 
perature,  in  some  cases  amounting  to  as  much  as  8  pe: 
cent.     Hulett's  explanation  to  account  for  the  difference- 
that  the  solubility  depends  on  the  size  of  the  particles- 
appears  to  mo  open  to  objection  on  two  grounds.     First 
one  would  anticipate  that  this   peculiarity  would  sho\i 
itself  on  an  exaggerated  scale  in  the  case  of  substances 
having  a  greater  solubility  than  gypsum,  which  experience 
hardly  appears  to  confirm  ;  and,  secondly,  if  only  sufficient 
time  be  allowed  for  equilibrium  to  be  attained,  it  is  cleai 
that  the  smaller  particles  will  all  go  into  solution  to  form 
a  supersaturated  solution,  from  which  material  will  be 
deposited  on  the  larger  crystals  until  saturation  corre- 
sponding with  the  true  solubility  is  reached.     If  Hulett's 
view  were  correct,  greater  irregularity  would  be  anticipated 
in  the  curve  obtained  by  Marignac  than  is  actually  found  ; 
instead   of  lying   on   a  continuous   curve,    the   observed 
values  should  give  points  irregularly  disposed  with  regard 
to  such  a  curve.     It  appears  to  me  that  the  differences 
are  to  be  attributed  to  differences  in  the  nature  of  the 
gypsum  used,   to  the  presence   of  impurities   modifying 
changes  in  the  gypsum,  concerning  which  we  as  yet  laiow 
little.     One    very    important    point    in    this    connection 
is  that  Hulett  and  Allen's  curve  has  a  bend  at  the  summit, 
whereas  the  values  obtained  by  Marignac  point  to  a  maxi- 
mum at  the  intersection  of  two  distinct  curves  ;    and, 
what  is   very  striking,   on  producing  the   two  limbs  of 
Hulett  and  Allen's  curve  they  intersect  at  exactly  the 
same  point  as  that  given  by  the  intersection  on  Marignac's 
curve — viz.,  at  a  temperature  of  38°.     It  may  be  pointed 
out   that   in    all   the   solubility   determinations    hitherto 
made  with  gypsum,  the  crystallographic  character  of  the 
solid  phase  has  never  been  properly  taken   into  account 
and  it  is  not  certain  that  the  two  branches  of  the  curve 
actually  correspond  with  the  same  form  of  the  dihydrate. 
From  analogy  with  calcium  chromate,  one  would  infer 
that  the  two  branches  of  the  gypsum  curve  really  belong 
to  the  a    and    /3    forms  of  the  dihydrate,    a    transition 
of  one  form  into  the  other  occurring  at  38°  ;    for  the 
solubility  of  a-CaCr04,2H20  decreases  with  temperature, 
and  that  of  the  ^-form  increases     (see  Fig.  7).     Moreover, 
the  formation  of  a  monohydrate  or  half-hydrate  is  not 
excluded  ;    it  is  certain  that  a  form  of  the  half-hydrate 
can  be  produced  from  gypsum  at  100",  instead  of  107'^ 
as  formerly  supposed.     In  view  of  our  ignorance  of  the 
exact  conditions  determining  the  traasformation  of  the 
different  hydrated  forms  of  calcium  sulphate,  it  is,  i)erhaps, 
not  surprising  that  the  determination  of  the  solubility 
of  gypsum  has  presented  unforeseen  difficulties.    Whether 
the  suggestions  I  have  put  forward  are  correct  or  not. 
exjjeriment   alone   can   show :     and    I   regret   that  time 
has  not  yet  allowed  me  to  put  them  to  this  test.     If  thev 
be  correct,   an  explanation   will   bo  afforded  of  a  point 
which   has   hitherto  remained  obscure,   viz.,  the  change 
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rooc. 

Temperature 


Fig.  7. 


in  the  slope  of  the  solubility  curve  from  an  upward  to  a 
downward  direction  between  35  and  40°.  Thermo- 
djuamically,  it  is  supposed  that  a  change  in  the  sign 
of  the  heat  of  solution  occurs  between  these  temperatures  : 
but  even  for  this  an  explanation  is  required  and  this  view 
predicates  that  the  curve  forms  a  continuous  bend  at 
its  summit,  which,  in  the  conilicting  state  of  the  data 
now  available,  is  by  no  means  certain. 

Summary  and  conclusion. — In  the  present  paper  it 
has  been  shown,  contrary  to  the  opinion  expressed  by 
Van't  HofI,  that  the  complete  dehj'dration  of  gypsum 
to  form  soluble  anhydrite  takes  place  in  two  stages,  the 
half-hydrate  being  formed  as  intermediate  product  of  the 
change.  The  hygroscopic  character  of  soluble  anhydrite 
and  the  fact  that  the  latter,  in  contact  with  water  vapour, 
regenerates  the  half-hydrate,  invalidates  Van't  HofiE's 
measurements  of  the  vapour  pressure  of  gypsum  in 
equilibrium  with  soluble  anhydrite.  The  existence 
of  a  second  form  of  the  dihydrate  and  probably  also  of 
the  half-hydrate,  leaves  the  real  significance  of  the 
remainder  of  Van't  Hoff's  results  uncertain.  The  problem 
is,  indeed,  more  complicated  than  was  originally  supposed 
and  further  work  will  be  necessary  before  the  entire 
relationship  of  the  many  forms  of  calcium  sulphate  is 
elucidated. 
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Appendix. 

I.  Dehydration  of  solid  gypsum. — Le  Chatelier  con- 
sidered that  the  dehydration  of  gypsum  is  incomplete 
at  155',  the  half-hydrate  only  being  formed  at  this 
temperature ;  the  decomposition  of  the  half-hydrate 
was  thought  to  begin  at  163°.  This  view  is  generally 
accepted  in  treatises  on  plaster  of  Paris.  In  1877 
HanLnay(i8)  stated  that  gypsum  does  not  begin  to  lose 
water,  when  heated  in  a  current  of  dry  air,  until  a  tempera- 
ture of  118°  is  reached,  but  that  subsequently  it  proceeds 
at  so  low  a  temperature  as  100°,  until  15  per  cent,  of  water 
is  expelled  (barometer  =  760  mm.).  In  1888,  Shenstone 
and  Cundall  stated  that,  when  selenite  or  artificially 
prepared  CaS04,2H.20  is  heated  in  a  current  of  dry  air, 
the  material  loses  the  whole  of  its  water  at  70°  C.  Lacroix, 
in  1898,  independently  observed  that  gypsum  can  be 
completely  dehydrated  at  80°,  the  product  being 
crystallographically  different  from  ordinary  anhydrite. 
Cloez,  in  1903,  stated  that  when  gypsum  was  heated 
at  145°  in  an  open  vessel,  it  was  completely  dehydrated, 
the  product  being  able  to  set  rapidly  with  water ;  it  was 
hygroscopic,  and  absorbed  8  per  cent,  of  its  weight  of 
moisture  from  the  air.  Van't  Hoff  considered  that  the 
dehydration  of  gypsum  usually  gives  rise  to  half- hydrate, 
but  that  it  can,  in  certain  circumstances  (not  accurately 
defined,  see  under  II.),  give  rise  also  to  either  soluble 
anhydrite  or  natural  anhydrite ;  both  of  these  wore 
regarded  as  being  formed  directly  from  gypsum,  and  not 
owing  to  the  half-hj-drate  being  produced  as  an  inter- 
mediate product. 

II.  Indefiniteness  of  the  conditions  determining  the 
formation  of  half-hydrate,  soluble  anhydrite,  or  ordinary 
anhydrite  from  gypsum. — In  one  experiment  (p.  269) 
a  saturated  solution  of  salt  converted  gypsum  into  the 
half-hydrate  at  77°,  whilst  in  another  experiment  (p.  283), 
the  same  solution,  at  68°.  converted  gypsum  into  ordinary 
anhydrite  :  in  the  former  case,  the  solution  is  only  1" 
above  the  temperature  of  transformation  of  gypsum  into 
half-hydrate,  whilst  it  is  41°  above  the  transition  tempera- 
ture of  gypsum  into  ordinary  anhydrite,  and  15°  above 
the  temperature  at  which  soluble  anhydrite  is  supposed 
to  be  formed.  Why  in  the  Sxst  case  did  "  suspended 
transformation  "  occur  causing  the  half-hj'drate  to  be 
produced  instead  of  anhydrite,  seeing  that  at  the  lower 
temperature  of  68°  anhydrite  was  actually  produced  ? 
Van't  Hoff  emphasises  the  necessity  of  using  a  "  specially 
suitable  "  form  of  gypsum,  obtained  by  the  hydration 
of  alabaster  plaster  (Alabastergips),  in  order  to  observe 
the  conversion  into  anhydrite.  WTiy  should  this  material 
differ  from  the  other  varieties  of  gypsum  ?  Moreover, 
is  there  any  reason  for  supposing  that  two  actions  may 
not  occur  simultaneously  :  for  example,  the  production 
of  one  of  the  anhydrites  with  the  half  hydrate  or  of  the 
two  anhydrites  together  ?  Again,  to  take  another  case, 
the  transformation  temperature  of  gypsum  into  half- 
hydrate  in  contact  with  water  was  determined,  by  means 
of  the  dilatometer,  to  be  107°,  an  expansion  occurring 
above  this  temperature,  a  contraction  below.  But, 
in  an  experiment  made  under  similar  conditions  to  ascer- 
tain the  transition  temperature  of  gypsum  into  soluble 
anhydrite,  an  expansion  occurred  when  gypsum  was  heated 
with  water  at  105°  (p.  279).  In  the  latter  case,  re-hydrated 
"  alabaster  plaster  "  was  used, — that  is  the  same  material 
from  which  natural  and  not  soluble  anhydrite  was  formed 
in  the  case  of  the  salt  solution. 

Van't  Hoff  also  states  that,  in  order  to  obtain  soluble 
anhydrite  by  heating  dry  gypsum  at  100°,  neither  the 
natural  nor  the  precipitated  material  is  suitable,  although 
the  gypsum  obtained  by  shaking  plaster  of  Paris  witii 
much  water  gives  good  results.  This  material  is  said  to 
give  soluble  anhydrite  wh^n  heated,  whereas  precipitated 
gypsum  is  affirmed  usually  to  give  the  half-hydrate*. 
It  is  difficult  to  realise  why  this  difference  should  occur, 
seeing  that,  if  it  be  merely  a  question  of  the  state  of 
division  of  the  material,  precipitated  gypsum  can  be 
obtained  in  as  minute  needles  as  the  "  regenerated  '* 
gypsum. 

*  My  own  experiments,  as  well  as  the  earlier  ones  ol  Shenstone 
and  Ciindall.  show  that  soluble  anhydrite  is  invariably  obtained 
when  natural  gypsum  (massive  cyii«um  or  tliin  flakes  of  selenite) 
is  heated  at  100'  in  a  stream  of  dry  air.  Specially  prepared 
material  is  not  required. 
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Van't  Hof!  considers  that,  in  the  absence  of  a  "  lag  " 
(Verzogerunv:).  the  change  of  gypsum  into  anhydrite 
(either  sohible  or  natural)  should  precede  the  change 
into  half-hydrate.  The  ex}^)eriment  from  which  this 
conclusion  is  drawn  (p.  274)  in  no  way  proves  that 
the  formation  of  anhydrite  from  gyi>sum  precedes 
that  of  half-hydrate,  but  would  indicate  instead  that 
the  half-hydrate  is  further  changed  by  the  nitric  acid 
used  (which  was  originally  assumed  not  to  act  upon 
it),  so  as  to  give  rise  to  soluble  anhydrite  ;  it  would, 
indeetl.  indicate  (as  I  have  actually  shown)  that  soluble 
anhydrite  >  formed  by  the  further  dehydration  of  the  half- 
hydrate.  The  apj^»arent  equilibrium  between  gypsum 
and  half-hydrate  in  contact  with  nitric  acid  is  only 
temporary  (compare  p.  261);  the  second  change,  giving 
soluble  anhydrite,  occurring,  however,  onlj-  slowly. 

in.  Ikht/dration  experiments. — The  apparatus  used 
is  shown  in  Fig.  9. 


Fig.  9. 


2  grma.  of  the  gvpeum  used  were  heated  in  the  glass 
fl««k.  A,  fitted  wit&  a  ground-in  gias.s  stopper,  provided 
with  two  side  tubes,  aa  showTi,  and  a  central  tubulure, 
into  which  a  thermometer  could  be  fixed.  The  flask 
coald  be  cloned  by  mean-s  of  glass  plugs  whilst  cooling  after 
Vj«ing  heated  ;  when  cold,  it  was  weighed  (to  the  nearest 
milligram),  wiping  away  moisture  from  the  surface  of  the 
glsM  bv  means  of  a  piece  of  wash  leather.  The  heating 
WM  erfected  by  a  V  ictor  Meyer  vapour  bath  with  an 
MbestOR  lid,  E,  bored  centrally  to  admit  the  neck  of  the 
^■M  flask,  A.  The  tfrnj^rature  was  checked  by  two 
thcnnoineten,  one  inside  the  fla^^k.  the  other  in  the  hot 
air  apace  around  it.  The  ronden-Her,  C,  served  to  ])rcvent 
eraporation  of  the  lirjuid  used.  Air,  previously  dried 
by  paiwing  through  concentrated  sulphuric  acid  in  D, 
waA  Racked  thrrmgh  the  fla«k  l>y  means  of  an  asy>irator 
attarbed  at  t ;  the  aspirator  was  regulated  so  that  20 — 22 
bn*^"  '  -:r  parsed  through  the  a/ id  in  10  seconds. 
A'.'  :   the   fla*k    in    jKJsition    in    the    hot     vapour 

ja/ ,  viperatnre  wa«  allowed  to  l>ecome  practically 

coDntant  wrthm  it  before  l^ieginning  to  take  the  time 
readingx.  Thi*  bappcn^d  generally  within  6  to  10 
misatea. 


T-\BLE  I. 

DehydrtUion  in  current  of  dry  air. 

Loss    of    weight   per    100   grms.    gypsum   at   diflferent 
temperatures.     See  Figure  4. 


Time. 


5l^ 


30  mins. 
35  mins. 
45  mins. 

1  hour 
li  hours 

2  hours 
2i 
3 

31 
4 

4J 
4i 
6 
6 
7 

7J 
8 
9 
9i 

10 

11 

12 

13 

13i 

15 

17 

19i 


00 
1-85 


4-42 


8-05 


12-10 


15-4  — 

—  13-: 

17-S  — 


19-5 
200 


20-4 
20-4 


s 

pa  e« 

3  Boo 

00 

• 

o  g  ft 

— 

— 

0-8 

302 

2.3 

8-8 



13-9 

4-5 

— 

— 

15-9 

6-7 

— 



17-7 

9-02 

— 



19-9 

11-2 

— 

13-2 

20-4 



20-4 

16-2 

18-5 

19-95 

20-3 

20-3 

6,2 


a)  4)  _ 

o|£S 




0-4 

2-55 

— 

7-55 



— 

6-7 

12-35 

— 

16-0 

11-9 

18-9 



— 

16-6 

20-2 



20-3 

20-0 

20-4 

20-3 

20-3 

—  3-75 


12-1 
15-0 


19-J 
20-0 


20-5 
20-5 


(  30  mins.  12-5  per  cent. 

G.  Seleiiite  flakes  at  130°  <  40    „      17-3  per  cent. 

I  50    „       20-4  per  cent. 

IV.  Characteristics  of  gypsum,  half-hydrate,  etc. — Under 
the  microscope,  gypsum  consists  of  small  plates  with 
oblique  ends  (often  twinned)  or  long  needles,  showing 
an  extinction  between  crossed  Nicols  at  an  angle  of 
52|°  to  the  long  direction.  Half- hydrate  (both  forms), 
soluble  anhydrite,  and  natural  anhydrite  all  form  needles 
with  rectangular  ends  and  have  a  straight  extinction 
Half-hydrate  (made  by  the  nitric  acid  method)  has 
a  density  of  2-75  grms.  per  c.c.  ;  natural  anhydrite,  2-9  ; 
gypsum,  2'32. 

Lacroix  considered  soluble  anhydrite  to  be  probably 
"  anorthic  with  intimate  internal  grouping  imitating 
a  higher  symmetry."  The  close  relationship  with  the  half- 
hydrate  and  its  undoubtedly  straight  extinction  appear 
to  me  to  show  that  it  is,  like  the  latter,  orthorhombic. 
It  is  interesting  to  note  that  the  optical  properties 
of  the  half-hydrate  do  not  seem  to  be  affected  by  its 
conversion  into  soluble  anhydrite  on  heating  ;  the  outline 
and  transparency  of  the  crystals  are  retained,  and  the 
product  shows  a  straight  extinction ;  similarly,  when 
soluble  anhydrite  takes  up  moisture  from  the  air  to  form 
the  half-hydrate,  no  change  is  apparent  in  the  crystals. 

Setting  of  the  half-hydrate. — The  observations  were 
made  as  follows  : — The  half-hydrate  was  moistened  with 
water  and  allowed  to  set ;  this  generally  happened 
after  J  hour.  After  another  quarter  of  an  hour,  a  piece 
of  the  hard  cake  was  broken  off,  moistened  with  glycerine, 
and  powdered  carefully  by  means  of  a  spatula  on  a  micro- 
scope slide  ;  a  cover  glass  was  then  pressed  down  on  the 
finely  crystalline  material,  and  the  latter  examined  between 
crossed  Nicols. 

V.  Dehydration  of  half-hydrate  (made  by  Armstrong's 
nitric  acid  tnelhod)  at  98°  in  a  current  of  dry  air.  See 
Figure  5. — Loss  of  weight  after  1  hour  =  1-7  per  cent,  ; 
2J  hours,  4-10  per  cent.  ;  3^  hours,  .5-90  per  cent.  ;  4  hours, 
fy2'>  per  cent.  ;  5  hours,  6-25  per  cent.  Theory  for 
CaS04,iH20,  Loss  =  6-20  per  cent. 

VI.  Absorption  of  water  from  ordinary  air  by  soluble 
anhydrite  (obtained  in  preceding  experiment). — (inin 
of  weight  after  2  hours,  1-71  }>er  cent.  ;  3J  hours, 
3-00  jjer  cent.  ;  6J  hours,  5-24  per  cent.  ;  8  hours,  6*20 
per  cent.  ;     1 1    hours,   7*00   per  cent.   (coiLstant).     Then 
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drv  air  was  passed  over  the  product ;  after  2J  hours  the 
gain  in  ■weight  on  the  soluble  anhydrite  became  6-66  per 
cent.  After  passing  dry  air  during  another  3i  hours, 
the  weight  was  not  changed.  Theorv  requires  for  the 
change  CaSOi  +  i  HgO  -^  CaSO^.iHoO,  a  gain  of  6-62  per 
cent. 

\^I.  Analyses  of  commercial  plasters,  bottled  immedi- 
ately after  being  taken  from  the  oven  or  "  kettle  "  andwhile 
still  hot ;  bottles  sealed  with  paraffin  wax  to  exclude 
moisture.  Samples  kindly  provided  by  ilr.  Kemp  of  the 
Gypsum  Mines,  Ltd.,  Robertsbridge,  Sussex. 

Boiled  plasters. — Seven  samples  gave  respectivelv 
6-77,  7-12,  6-32,  7-66,  6-26.  6-36,  and  7-91  per  cent.  HoO. " 

Baked  plasters. — Sample  1  gave  G-80  per  cent,  of 
water.  Sample  2  had  not  been  sealed  with  paraffin  wax. 
and  was  hygroscopic.  Portion  at  top  of  bottle  (which  had 
apijarently  taken  up  some  water  from  the  air)  contained 
4-80  per  cent,  of  water.  A  portion  taken  from  the  middle 
of  bottle  contained  only  3-05  per  cent,  of  water. 

List  of  Papers  referred  to. 

(M  Lavoisier,  Compt.  rend.,  1765,  Feb.  27,  and  1766,  March  16. 
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(*)  Le  Chatelier,  "  Recherches  exp^rimentales  sur  la  consti- 
tution des  mortiers  hvdrauliques,"  1st  Edition,  1887  :  2nd  £dn., 
1904. 

(»)  Johnston,  Phil.  Mas.,  1838. 

(*)  Hoppe-Seyler,  Pogg.  Ann.,  1866,  127,  161. 

(«)  Marignac,  Arch.  Sci.  Ph.  et  Xat.,  187.S,  48,  120  and  (Eu\Tes 
completes.  Tome  II.,  571. 

(')  E.  F.  Armstrong,  Dissertation,  Berlin  1901  :  Van't  Hoff 
and  Armstrong.  Sitzungsber.  K.  Akad.   Wiss.,   1900,   570. 
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and  Weigert,  Arch.  neer.  Sci..  1901,  [ii.],  6.  471  ;  Van  t  Hoff 
and  Weigert,  Sitzungsber.  K.  Akad.  Wiss.,  1901.  1140. 

(*>  Van't  Hoff,  Armstrong,  Hinrichsen,  Weigert,  and  St.  Just., 
Zeits.  phvsik.  Chem.,  1903,  45,  257. 

(»)  Cloez,  Bull.  Soc.  Chim..  1903.  fiii  ],  29.  169  and  171. 

(")  Shenstone  and  Cundall,  J.  Chem.  Soc.  1888,  53.  544. 

(")  Lacroix,  Compt.  rend..   1898.   126,   360  and  553. 

(")  MvUus  and  von   Wrochem.   Ber.,   1900,   53,   3689. 

(")  De  Forcrand,  Bull.  Soc.  Chim.,  1906,  [iii.i,  35,  781. 

(1*)  Poggiale,  Ann.  chim.  phvs..  f3),  8.  469  ;  Church,  Jahresber., 
1867,  192";  Marignac,  Arch.  Sci.  Ph.  et  Kat.,  1873,  48, 
120  :  Cossa,  Gazzetta,  1873,  135  ;  Droez,  Ber..  1877,  10,  330  ; 
Hulett  and  Allen,  J.  Amer.  Chem.  Soc,  1902,  667. 

(i&)  Engel,  Compt.  rend.,   1899,  129,  598. 

(>«)  Hannay,  J.  Chem.  Soc,  1877,  381. 

DiscussioJ.-. 

Dr.  E.  F.  Armstkong  said  the  author  had  referred 
to  work  which  he  carried  out  on  this  subject  some  years 
a20  in  Yan't  Hoff's  laboratory,  and  had  sho-mi  that  some 
of  his  conclusions  were  probably  incorrect.  When 
they  began  work  in  Berlin,  the  existence  of  the  half- 
hydrate  was  doubtful,  and  therefore  on  obtaining  the 
crystalline  half-hydrate  in  definite  form,  they  natur- 
ally relied  on  the  microscopic  characteristics  for  identifica- 
tion. The  author,  however,  had  shown  now  that  one 
of  the  forms  of  soluble  anhydrite  was  cr%-stallographically 
almost  identical  with  the  half-hydrate.  Here  possibly 
a  fallacy  had  occurred,  and  what  microscopically  they 
regarded  as  the  half-hydrate  had  been  sometimes  perhaps 
anhydrite.  He  suspected  that  his  own  figures  for  th? 
transition  points  referred  to  the  change  from  the  half- 
hydrate  into  anhydrite.  The  figures  subsequently  obtained 
by  Van't  Hoff  referred  more  probably  to  the  earlier  change 
of  dihydrate  to  half-hydrate  than  to  the  direct  change 
into  anhydrite. 

An  interesting  point  which  Mr.  Davis  had  thrown 
some  light  upon  was  the  remarkable  lag  in  the  reactivity 
of  gyp.sum  when  heated.  Gypsum  had  to  l)e  heated 
for  some  time  before  change  takes  place,  and  a  similar 
delay  Ls  observed  on  boiling  with  water.  That  explained 
why  early  observers  were  able  to  heat  gypsum,  prepared 
in  the  ordinary  way  by  precipitation,  for  a  considerable 
period,  without  being  able  to  induce  change.  The  paper 
had  shown  that  what  took  jilace  during  this  delay  is  the 
conversion  of  ordinary  gv])sum  into  the  ortho-rhombic 
dihj'drate.  The  author'sgypsum,  used  in  the  experiments 
with  boiling  water,  was  specially  prepared  from  the  hnlf- 
hydrate  and  therefore  more  reactive.  He  had  always 
entertained  the  view  that  what  hapjiened  was  a  gradual 
simplification  of  the  molecule.  In  preparing  the  half- 
hydrate  by  means  of  warm  nitric  acid,  the  highly  poly- 
merised   gypsum    was    changed    into    the    less    highly 


polymerised  half-hydrate.  Prof.  Miers  and  Miss  Isaacs 
had  lately  published  a  series  of  papei^  dealing  with  the- 
converse  of  this  problem :  super-saturated  solutions 
can  be  cooled  much  below  the  ordinary  crystallising 
point  in  the  absence  of  a  nucleus  without  cry,s'tallisation 
taking  place,  the  curve  giving  points  at  which  solutions 
crystallise  spontaneously  below  the  ordinary  freezing 
point  curve.  He  considered  that  in  the  region  between 
the  two  curves  repolymerisation  took  place,  and  the- 
simple  niolecu'es  which  were  ready  to  separate  out  at  the 
point  of  saturation  were  slowly  polymerized  whilst  the 
solution  cools,  until  they  arrive  at  the  state  when  they 
could  form  a  crystal.  In  these  two  instances,  there  was 
on  the  one  hand  simplification  of  the  molecule,  and  on  the 
other  its  aggregation  to  form  a  crystal,  and  it  appeared  to 
him  this  explanation  would  afford  a  clue  to  many  of  the 
phenomena  which  Van't  HofiE  had  classed  together  under 
the  general  term  of  lag. 

Prof.  H.  E.  Abmstroxg  called  attention  to  this  paper 
as  an  illustration  of  the  amount  of  knowledge  required! 
at  the  present  day  in  investigating  apparently  simple 
problems  and  carrj-ing  them  to  a  practical  issue.  A 
great  many  scientific  points  were  raised  which  were  of 
practical  importance  in  connection  with  such  an  ordinary 
matter  as  the  preparation  and  setting  of  plaster  of  Paris.. 
It  showed  the  amount  of  education  needed  at  the  piesent- 
day  by  the  works  chemist. 

Mr.  A.  C.  Chapmax  said  he  was  not  clear  at  what  tem- 
perature the  gypsum  passed  into  the  anhydrous  condition. 
He  had  incidentally  made  for  many  years  a  number  of 
observations  as  to  the  temperature  at  which  the  half- 
hydrate  was  formed.  It  was  his  practice  to  dry  water 
solids  at  a  temperature  of  about  130^  to  140°  C,  and  when, 
that  was  done,  the  difference  between  the  sum  of  the  acids 
and  bases,  as  determined  in  the  ordinary  way  and  the 
amount  of  total  solid  matter  determined  by  evaporation, 
was,  in  all  waters  containing  much  calcium  sulphate, 
almost  exactly  that  which  corresponded  to  the  formation 
of  the  half-hydrate,  and,  therefore,  under  the  conditioas 
under  which  water  solids  were  dried,  the  half-hydrate 
was  certainly  formed.  It  was  commonly  supposed  that 
one  reason  why  the  calcium  sulphate  deposited  on  boiler 
plates  was  so  hard  was  that  there  was  a  change  in  the 
crystalline  form  subsequent  to  its  deposition,  gypsum 
being  first  deposited  on  the  plate  and  then  undergoing, 
at  the  temperature  of  the  plate,  some  crystalline  trans- 
formation. He  should  like  to  know  what  that  transforma- 
tion was. 

Dr.  E.  Divers  raised  the  objection  that  transformation 
of  the  orthorhombic  crystals  into  the  monoclinic  crystals 
should  be  expected  to  break  up  the  already  set  plaster, 
by  the  expansion  attending  the  tran.*formation. 

The  Chairmax  said  the  initial  contraction  and  sub- 
sequent expansion  of  plaster  was  evidently  well  known 
in  Persia,  for  up  to  30  years  ago,  as  he  knew  from  a  frequent 
eyewitness,  it  was  used  as  a  means  of  executing  criminals. 
They  were  placed  in  a  hollow  stone  column  and  surrounded 
with  wet  plaster  of  Paris.  At  first  they  suffered  but 
little  inconvenience,  then  they  would  suddenly  begin  to 
show  signs  of  distress  and  finally  would  scream  loudly, 
appeared  to  be  paralysed  and  die.  This  no  doubt  occurred 
when  the  exjjansion  compressed  the  thorax  and 
abdomen,  &c. 

Mr.  D.wis  in  reply  said  he  substantially  agreed  with 
Dr.  E.  F.  Armstrong's  remarks.  With  regard  to  the 
question  of  temperature  at  which  dehydration  took  place, 
in  a  stream  of  dry  air,  loss  of  wat.»r  began  below  70~  C.  : 
in  an  ordinary  open  crucible  it  took  place  pretty  quickly 
at  98°  C.  and  one  grm.  of  gypsum  could  l>e  brought 
down  to  the  state  of  the  half-hydrate  in  about  six  hours. 
Dehydration  took  ])lace  more  rapidly  at  1.30°,  and  the 
dehydration  of  one  grm.  of  gypsum  to  form  soluble  anhy- 
drite was  complete  in  about  li  hours.  The  amount  and 
the  rate  of  dehydration  deiiendcd  mainly  on  the  tempera- 
ture. The  lowest  temperature  in  an  0]H>n  vp->el  at  which 
the  half-hvdiate  went  into  soluble  anhydrite  was  some- 
where between  98°  and  108°  C.  Soluble  anhydrite  was 
so  hvgroscopic  that  it  would  take  up  water  even  from  the 
sulphuric  acid  of  a  desiccator.  With  regard  to  the  changes 
which  occurred  in  a  boiler,  the  formation  of  the  half- 
hydrate  had  been  observed  on  many  occasions  in  boilers 
working  under  low  pressure  ;    in  a  high  pressure  boiler 
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it  had  been  stated  that  the  formation  of  natural  anhydrite 
could  also  lie  ol>servod.  The  settini:  of  pluster  took 
place  in  two  >taiK's  :  the  half-hydrate,  on  tirst  hydrating, 
went  into  the  orthorhombic  form  of  the  dihydrate,  and 
sul>sequently  into  gypsum.  There  was  a  contraction 
in  the  tirst  j^art  of  the  process,  and  an  expansion  in  the 
second  jwirt.  A'an't  HotTs  measurements  with  a  dilato- 
meter  had  showni  these  two  j^eriods  to  exist.  The  total 
change  of  the  half-hydrate  to  gypsum  was  accompanied 
by  contraction. 

THE    FIXATION    OF    NITROGEN. 

BY  N'ORMAJf  WHTTEHOrSE.* 
Tlie  object  of  this  research  was  to  obtain  a  workable 
commercial  process  by  which  the  nitrogen  of  the  atmos- 
phere could  W  obtained  combined  as  ammonia  or  nitrate, 
and  was  undertaken  at  the  suggestion  of  Sir  William 
Ramsay.  K.C.B.  It  is  obvious  that  if  any  commercial 
process  is  to  be  worked  out  using  a  metallic  nitride  as  the 
nitrogen  carrier,  then  one  of  the  following  methods  of 
treatment  must  be  possible: — 

1.  The  nitride  chosen  must  be  directly  reducible  with 
hydrogen,  giving  ammonia  together  ^vith  the  metal,  a 
lower  nitride,  or  a  hydride. 

2.  A  nitride,  when  treated  with  steam  will  always  give 
ammonia  and  the  oxide  of  the  metal ;  but  if  this  reaction 
is  used,  the  oxide  produced  should  be  one  which  is  con- 
veniently reducible  with  hydrogen  or  carbon. 

3.  If  the  nitride  will  react  with  hydrogen  sulphide  or 
hydrogen  chloride,  this  reaction  may  be  employed, 
provided  the  sulphide  or  chloride  is  reducible. 

The  reasons  for  the  failure  to  work  out  a  commercial 
process  on  these  lines  may  be  summarized  as  follows : — 

1.  With  certain  exceptions,  such  as  cerium,  metals 
which  combine  ^vith  atmospheric  nitrogen  were  foxind 
not  to  be  directly  reducible  with  hj'diogen. 

2.  The  oxides  of  metals  which  will  react  with  molecular 
nitrogen  are  also  non-reducible  with  hydrogen  or  carbon 
at  a  reasonably  low  temperature,  that  is  to  say  under 
aboat  15fl0°  C.  above  which  temperature  the  working 
becomes  both  difficult  and  costly. 

3.  In  some  cases  hydrogen  sulphide  and  hydrogen 
chloride  do  not  react  with  the  nitrides  of  those  elements 
which  combine  directly  with  nitrogen.  But  when  they 
do.  the  resulting  compounds  are  not  themselves  easily 
reducible. 

The  first  experiments  were  carried  out  with  magnesium 
nitride,  as  it  is  common  knowledge  that'  magnesium,  if 
'trongly  heated,  combines  with  nitrogen  giving  this 
'ompound.  As  is  well  known,  it  reacts  with  water  with 
violence,  giving  rise  to  ammonia  and  the  hydroxide  of 
the  meUl.   Mg3N,  +  6HOH  =  2NH3-f-3Mg(OH)2. 

It  also  bums  if  strongly  heated  in  air,  forming  oxide 
and  free  nitrogen.  It  was  obvious  that  if  any  commercial 
fifocesa  wa.s  to  be  worked  out  using  magnesium  nitride  as 
the  nitrogen-carrier,  it  would  be  necessary  to  prevent  the 
matnieHium  changing  to  oxide  in  its  cycle  of  reactions. 
With  thifi  in  mind,  some  experiments  were  undertaken 
to  find  out  if  it  were  possible  to  effect  the  reduction  of 
ma(rne»ium    nitride    directly    with    hydrogen    at    various 

• '■■.'<■»  l>etween  A()(f'  C.  and  about  K)00°  C.     An 

..-m  uwd  to  contain  the  porcelain  boat  holding 
and  the  whole  was  heated  in  an  electric  tube- 
ium»c*T.  Aft«r  repeated  experiments,  it  was  found  that 
if  the  hydrotfen  were  freed  from  every  trace  of  oxygen  by 
paMing  the  g««  over  red-hot  copfK-r,  and  from  moisture  by 
babbling  it  through  stulphuric  acid  drying  tubes,  then 
no  appreciable  reduction  took  place.  The  difficulty 
experienced  in  thene  exfierimentH  of  getting'  rid  of  every 
trace  of  air  broaght  home  the  unmiitability  of  magnesium 
nitride  for  a  coramerfial  proccnH  ;  it  was  also  evident 
that  in  any  commercial  undertaking  "  water  gaH  "  would 
have  to  Jic  employ»fl.  Now  im  hydrogen  and  carbon 
mr«oxidc  cannot  l»e  f  ompletely  wparated  from  one  another 
by  any  cheap  yrvJ-tiH,  the  ga»  would  have  U)  Ije  UHcd  as 
a  whole.  This  wan  found  to  U-  impoHMible.  ah  the  mag- 
ne*iiim  was  oxidined,  free  carbon,  cyanamide,  and  other 
prwlnctn  herntf  ff»rmed. 

.Attentir/n  wa»i  then  turned  to  titanium,  the  affinity  of 

'Taken  aa  read. 


which  for  oxygen  is  not  so  pronounced  as  that  of  magn 
sium.  while  that  for  nitrogen  is  at  least  equally  gren 
Experiments  were  made  with  two  nitrides  of  this  elemen 
namely,  titanic  nitride,  a  bronze-brown  powder  (TisN 
according  to  Wiihler),  ,and  titanium  dinitride,  TiN 
an  amorphous  blue  powder.  The  dinitride  was  prepare 
bjf  heating  the  dioxide  in  a  current  of  ammonia  gas  ) 
about  600°  C.  Titanic  nitride  is  obtained  when  the  met 
is  heated  in  nitrogen.  It  is  also  and  was  actually  obtains 
for  these  experiments  by  the  ignition  of  ammoni; 
titanium  tetrachloride  in  a  stream  of  ammonia  gas. 

SlTiCl^iNHg)  =  TigN^  +  8NH4CI  +  4HC1. 

Strong  ammonia  was  added  to  a  concentrated  solutic 
of  commercial  titanous  chloride,  and  the  resulting  blu 
black  precipitate  was  dried  and  ignited  in  a  current  ( 
air,  when  the  dioxide  was  obtained  as  a  yellowish-whi 
powder.  The  average  amount  of  titanium  dioxic 
obtained  was  51  grms.  per  lb.  of  the  concentrated  solutic 
of  titanous  chloride.  The  preparation  of  the  ammoniu: 
titanium  tetrachloride  was  a  somewhat  lengthy  proces 
It  consisted  of  heating  the  dioxide  in  a  current  of  carbc 
tetrachloride  at  about  450°  C.  A  mixture  consistir 
mainly  of  titanium  tetracliloi'ide  and  carbon  tetrachloric 
was  obtained  in  the  cooled  receiver,  and  by  fraction, 
distillation  the  titanium  tetrachloride  of  b.  p.  13G°  ( 
was  separated.  Dry  ammonia  gas  was  passed  into  tt 
titanium  tetrachloride,  and  the  solid  canary-yello 
double  salt  was  obtained.  As  before  mentioned,  thi 
on  ignition,  gives  titanic  nitride. 

An  analysis  was  made  as  follows  : — 1*647  grms.  of  titan: 
nitride  was  weighed  in  a  porcelain  boat.  The  titaniui 
oxide,  estimated  by  igniting  the  nitride  in  air,  weighe 
I '927  grms.,  corresponding  to  70-2  per  cent,  of  titaniui 
in  the  nitride.  As  the  nitride  was  prepared  fro: 
commercial  oxide  an  accurate  analysis  was  impossibl 
but  this  percentage  agrees  fairly  well  with  the  72-0  p* 
cent,  of  titanium  in  pure  Ti3N4.  A  similar  analysis  wf 
made  with  the  dinitride.  The  percentage  of  titaniui 
was  found  to  be  64-2  per  cent.,  as  compared  with  63-3  p( 
cent,  required  by  the  formula,  TiNg. 

The  direct  reduction  of  these  nitrides  with  hydroge 
was  attempted  first  in  an  iron  tube,  and  afterwards  i 
hard  glass.  The  use  of  the  iron  tube  was  given  up  a 
although  the  nitride  in  the  boat  did  not  lose  weigh 
enough  ammonia  was  formed  to  turn  litmus  paper  bhu 
and  even  to  be  smelt.  As  this  could  only  have  com 
from  the  iron  tube,  it  seemed  probable  that  in  passin 
the  current  of  ammonia  previously  through  the  tul 
over  the  titanium  dioxide  to  form  the  dinitride,  soir 
of  the  iron  had  become  converted  into  iron  nitride,  whic 
was  subsequently  reduced  by  hydrogen,  giving  ammonif 
In  hard  Jena  glass,  and  using  a  gas  furnace,  and  up  t 
the  highest  temperatures  attainable  with  this  combinf 
tion,  no  reduction  of  either  of  the  nitrides  of  titaniui 
was  observed. 

As  ammonia  gas  passed  over  the  oxide  at  a  red  hea 
gave  the  dinitride,  the  possibility  of  being  able  to  attai 
the  same  result  by  passing  a  mixture  of  nitrogen  an 
hydrogen  over  the  dioxide  at  a  red  or  white  heat  suggeste 
itself.  This  was  tried  at  temperatures  ranging  from 
low  red  heat  to  1500°  C,  using  a  silica  tube,  but  no  nitrid 
was  formed,  the  dioxide  being  simply  reduced  to  blac 
titanous  oxide.  As  this  experiment  was  not  successfu 
and  as  hydrogen  is  more  active  as  a  reducing  agent  i: 
the  presence  of  finely  divided  nickel,  another  simila 
experiment  was  y)erformed  in  which  the  titanium  dioxid 
was  mixed  with  an  ctpial  weight  of  nickel  oxide,  and  th 
whole  finely  ground  and  then  reduced  with  hydrogen  a 
360°  C.  A  mixture  of  hydrogen  and  nitrogen  was  jmsisci 
over  it  at  this  temperature,  but  no  nitride  was  obtained 
although  a  small  trace  of  ammonia  was  present  in  th 
issuing  gas. 

An  attempt  was  also  made  to  produce  a  nitride  0 
titaninni  by  lieating  the  8ul|)hide  in  a  mixture  of  hydrogi'i 
and  nitrogen.  The  sulphide  was  obtained  by  heatini 
titanium  dioxide  in  a  current  of  carbon  bisulphide  vnpo" 
to  a  red  heat.  2-073  grms.  of  the  sulphide  ignited  U 
dioxide  gave  1-405  grms.,  e(|ual  to  43-2  per  cent.  0 
titanium  ;  this  agrees  aj)proximutcly  with  the  42-H  p-' 
cent,  required  for  the  formula  TiS.,.  During  the  attein|i 
to  produce  the  nitride  by  this  method,  hydrogen  8ulphid< 
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was  evolved  but  no  nitride  obtained,  only  a  lower  titanium 
sulphide,  the  percentage  composition  of  which  agreed 
\^^th  the  formula,  TijSs-  The  experiment  was  conducted 
with  2'196  grms.  of  the  sulphide,  during  which  a  loss  of 
0*284  grm.  took  place,  which  corresponds  to  a  loss  of 
12*9  per  cent,  of  sulphur. 

As  boron  compounds  are  cheap,  it  was  decided  to  make 
a  few  experiments  involving  the  use  of  this  element 
before  proceeding  any  farther  with  the  rarer  materials 
of  the  earth's  crust.  The  result  of  the  fii'st  set  of  experi- 
ments may  be  summarized  as  follows  : — Boron  nitride 
cannot  be  produced  by  heating  boron  trioxide  in  a  mixture 
of  hydrogen  and  nitrogen,  but  if  carbon  is  used  as  the 
reducing  agent  instead  of  hydrogen,  then  a  certain  quantity 
of  nitride  is  formed.  This  quantity  maj^  be  considerably 
increased  if  a  mixture  of  carbon  and  iron,  prepared  by 
heating  pitch  and  iron  together,  was  employed  instead 
of  the  carbon  alone.  A  temperature  of  about  1200°  C. 
was  used.  However,  even  under  the  best  conditions, 
only  such  a  small  quantity  of  nitrogen  was  "  fixed  "  that 
the  method  is  of  no  technical  importance. 

A  quantity  of  boron  nitride  was  prepared  by  the  well 
known  method  of  heating  a  mixture  of  borax  and 
ammonium  chloride.  The  direct  reduction  of  this  nitride 
was  attempted  by  heating  it  at  various  temperatures 
up  to  a  white  heat  in  a  stream  of  dry  hj^drogen,  but 
without  success.  Dry  hydrogen  sulphide  was  passed  over 
boron  nitride  at  the  highest  temperature  attainable, 
using  a  gas  furnace  arfd  hard  Jena-glass  tubing,  but  they 
were  entirely  without  action  on  one  another.  A  still 
more  striking  instance  of  the  great  stability  of  boron 
nitride  was  shown  by  passing  dry  hydrogen  chloride  over 
the  nitride  at  a  temperature  of  1470°  C.  The  nitride  was 
entirely  unaffected  by  this  treatment.  From  these  experi- 
ments it  is  obvious  that  it  is  impossible  to  use  boron 
nitride  as  a  carrier  between  atmospheric  nitrogen  and 
ammonia,  as  the  only  reasonable  way  to  obtain  ammonia 
from  the  nitride  is  to  heat  it  in  a  ciurent  of  steam  ;  but 
if  this  is  done,  it  is  impossible  to  re-form  the  nitride  from 
the  trioxide  and  atmospheric  nitrogen,  as  was  demon- 
strated by  the  first  experiments  undertaken  with  boron. 

The  next  experiments  were  made  with  cerium  nitride, 
prepared  by  means  of  the  thermite  reaction.  The 
calculated  quantity  of  cerium  dioxide  was  mixed  with 
the  equivalent  quantity  of  powdered  magnesium  and 
heated  in  an  atmosphere  of  nitrogen.  By  this  means 
a  mixture  consisting  principally  of  cerium  nitride  and 
magnesia  was  obtained.  The  direct  reduction  of  cerium 
nitride  with  hydrogen  was  tried  and  it  was  found  that  at 
a  dull  red  heat  ammonia  was  slowly  evolved,  the  cerium 
combining  at  the  same  time  with  excess  of  hydrogen 
forming  cerium  hydride.  Experiments  were  now  per- 
formed to  find  out  whether  the  reverse  action  could  be 
induced  to  take  place,  namely,  the  conversion  of  the 
cerium  h3'dride  by  means  of  nitrogen  into  cerium  nitride 
and  ammonia.  Cerium  hydride  was  therefore  prepared 
by  an  exactly  analogous  method  to  that  used  in  the 
preparation  of  the  nitride,  naniel}',  by  heating  a  mixture 
of  cerium  dioxide  and  magnesium  powder  in  an  atmos- 
phere of  hydrogen  ;  this  gave  a  mixture  of  cerium  hydride 
and  magnesia.  A  rapid  current  of  nitrogen  was  then 
passed  over  the  hydride,  and  the  temperature  gradually 
raised  to  a  bright  red  heat.  During  the  exj)eriment  small 
quantities  of  ammonia  were  evolved,  while  it  was  sub- 
sequently found  that  the  hydride  had  been  converted  into 
nitride.  The  small  yield  of  ammonia  was  probably  due 
to  the  high  temperature  having  decomposed  the  greater 
part  of  it  into  its  elements,  for  ammonia  begins  to  decom- 
pose at  500°  C.  (Ramsay  &  Young,  Trans.  Chem.  Soc, 
1884.) 

On  a  laboratory  scale,  and  u.sing  hydrogen  and  nitrogen 
absolutely  free  from  oxygen,  carbon  monoxide,  and  water, 
the  oscillation  from  cerium  hydride  to  cerium  nitride  and 
back  again  can  be  made  to  go  on  indefinitely  ;  during 
each  cycle  small  quantities  of  ammonia  are  produced. 
The  difficulty  of  obtaining  hydrogen  and  nitrogen  per- 
fectly free  from  ox5gcn  would  go  far  to  bar  this  process 
from  being  a  commercial  success. 

Another  process  of  purely  theoretical  interest  could  be 
carried  out  with  vanadium,  columbium,  or  tantalum. 
It  has  been  shown  bv  von  Bolton  (Zeits.  Elcktrochcmie, 


1905)  that  the  metal  is  produced  if  any  one  of  the  oxides 
is  heated  to  a  white  heat  in  a  vacuum  of  less  than  20  mm. 
pressure.  Nitrogen  instantly  reacts  with  the  white  hot 
metal  giving  the  nitride  (\^).  This  nitride  reacts  with 
steam  at  400°  C.  giving  ammonia  and  the  oxide. 

Experiments  with  molybdenum  and  tung.sten  were  no 
more  successful,  as  far  as  working  out  a  "  fixing  "  process 
was  concerned,  for  although  both  these  elements  form 
nitrides,  neither  apfiears  capable  of  combining  directly 
with  molecular  nitrogen.  Working  with  finely  divided 
tungsten,  and  at  temperatures  as  high  as  1500"  C,  no 
appreciable  quantity  of  nitride  was  formed. 

The  elements  thus  divide  themselves  naturally  into  two 
groups.  As  an  example  of  the  one  class  may  be  mentioned 
the  element  tungsten,  the  nitride  of  which,  though  directly 
•reducible,  cannot  be  formed  directly  from  its  elements ; 
while  magnesium,  boron,  and  titanium  aiford  examples 
of  elements  which  combine  directly  with  nitrogen,  but  of 
which  nitrides  are  not  reducible  directly,  so  that  the  only 
way  to  obtain  ammonia  from  these  nitrides  is  to  act  upon 

I    them  with  steam  ;    nevertheless,  as  these  oxides  are  not 

'    reducible,  the  cycle  cannot  be  completed. 

It  may  be  lu-ged  at  first  sight  that  the  experiments  with 
cerium  contradict  this  view ;  but  that  is  only  apparent, 
for  the  reduction  in  this  case  is  probably  due  to  the  extra- 
ordinary affinity  of  cerium  for  hj'drogen.  which  displaces 
the  nitrogen,  forming  cerium  hydride,  while  the  production 
of  ammonia  may  be  looked  upon  as  a  secondary-  reaction 
in  which  the   displaced  and  nascent  nitrogen  combines 

I   with  the  excess  of  hydrogen  present. 

I       I  have  to  express  my  thanks  to  Sir  William  Ramsay  and 
Dr.  Collie  for  suggestions  and  advice  during  the  research. 

Manchester  Section. 


Electing  held  at  Manchester  on  May  3,  1907. 


DK.    G.    H.    BAILEY   IN   THE    CHAIK. 

THE   TIME   OF   PASSAGE   OF   LIQUID   THROUGH 
PERCOLATING    BEDS. 

BY   WILLIAM   CLIFFORD,    A.M.I.C.E. 

The  time  taken  by  liquid  to  pass  through  percolating 
beds  has  been  variously  stated  from  two  to  eight  or  more 
minutes  ;  generally  it  is  referred  to  as  "  occuj^ying  a  few 
minutes,"  or  as  "  the  rapid  passage  of  liquid  through  the 
bed."  The  method  of  determining  this  time  appears  to 
have  been  simply  to  pour  a  quantity  of  coloured  liquid 
on  the  surface  of  the  bed  while  in  action,  and  noting  the 
time  between  the  pouring  of  the  liquid  and  the  first 
appearance  of  colour  at  the  outlet.  B}'  this  method 
the  time  of  passage  of  a  comparatively  small  portion  of 
the  dose  or  added  liquid  is  measured.  It  takes  no  account 
of  the  bulk  of  coloured  liquid  poured  over  the  surface. 
Now,  there  appears  to  be  no  reason  why  the  first  trace 
of  a  given  dose  appearing  at  the  outlet  should  be  taken 
to  indicate  the  time  of  passage  of  that  dose,  any  more 
than  the  last  trace.  It  will,  therefore,  be  necessary  to 
define  what  is  meant  by  the  time  of  passage  of  liquid 
through  a  bed.  The  time  of  passage  of  any  portion 
of  liquid  may  be  defined  as  the  average  time  of  passage 
of  all  the  molecules  of  that  portion  of  liquid.  For  practical 
purposes,  it  will  be  sufficient  to  find  the  general  distribution 
of  the  observed  liquid  in  the  effluent,  and  from  this  to 
calculate  the  mean  distribution  ;  this  gives  the  average 
time.  The  follo%ving  experiment  will  illustrate  the 
method  of  determining  the  average  time.  A  solution  of 
common  salt  was  used  for  observation,  instead  of  a 
coloured  liquid.  An  18"  earthenware  i)ipe,  filled  with 
clean,  washed  and  screened  gravel,  which  jtasscd  a  1", 
and  remained  on  a  ^"  mesh  riddle,  formed  a  circular  bed 
18"  diameter  and  2-4  feet  deep.  A  tipping  trough, 
arranged  above,  emptied  its  contents  into  a  perforated 
tray,  which  distributed  the  water  over  the  medium.  Tap 
water  was  used,  instead  of  sewage  or  tank  ofiiuent,  in 
order  to  obviate  the  disturbing  action  of  the  organic 
matter,  and  a  variable  chlorine  content.  The  water 
was  obtained  from  an  elevated  tank  which  gave  a  constant 
head.     In  this  particular  experiment,  the  flow  of  water 
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into  the  tipping  trough  was  124  c.c.  ix^r  minute,  (equal 
to  2tKi  gallons  ^}>er  sq.  yd.  per  day).  The  trough  held 
4t>5  c.c.  l>efore  tipping,  and.  therefore,  an  intermittent 
dose  of  this  amount  was  poured  into  the  tray  and  dis- 
trilmted  over  the  medium  every  3J  minutes.  Each 
distribution  or  sprinkle  last<^  live  seconds.  After  a  few 
dieses  the  amount  of  water  leaving  the  bed  in  intervals 
of  distribution  became  equal  to  that  distributed  over  the 
surface.  When  the  l>ed  had  been  in  action  for  one  hour, 
the  water  flowing  into  the  tipping  trough  was  intercepted, 
and  received  into  a  graduated  cylinder.  This  took  place 
immediately  after  a  turn  of  the  trough.  The  now  empty 
trough,  instead  of  receiving  water,  was  tilled  with  a 
solution  of  common  salt,  of  known  chlorine  content,  and 
held  from  tipping  until  an  equal  quantity  (i.e.  465  c.c.) 
of  the  inflowing"  water  was  collected  in  the  cylinder. 
At  this  point  the  trough  was  turned,  the  chloride  solution 
distributed  over  the  medium,  and  the  flow  of  water  into 
the  trough  continued  as  before.  Samples  of  the  effluent 
were  then  taken,  every  fifth  minute.  In  the  earlier 
experiments  samples  were  taken  every  minute,  but  a 
sample  taken  every  fifth  minute  was  found  to  give  a 
result  sutticiently  accurate  for  all  practical  purposes. 
The  combined  chlorine  in  the  samples  (shown  in  the  second 
colamn  of  the  following  table)  gives  the  distribution  of 
the  chloride  in  the  effluent.  The  average  time  of  passage 
i£  obtained  by  calculating  by  the  method  of  moments 
the  mean  frequency  of  the  combined  chlorine,  after  first 
reducing  the  amount  by  that  present  in  the  water  previous 
to  the  addition  of  the  solution,  it  is  given  by 

X  P.Q 

V    Q   • 
■where  P  is  the  minute  corresponding  to  the  combined 
chlorine  Q.  


Time. 
(P.> 


Combined       I 
chlorine  in 
sample. 
parte  per  100,000 


Combined 
chlorine, 
less  3-8. 

(Q.) 


Product  of 
P.Q. 


Previou*    . . 

3-8 

_ 



5tb  minute 

11-6 

7-3 

39-0 

10th 

20-5 

16-7 

167-0 

16th 

16-2 

12-4 

187-0 

20th 

11-2 

7-4 

148-0 

2&tb 

8-« 

4-8 

120-0 

30th 

7-0 

3-2 

96-0 

35th 

e-1 

2-3 

80-5 

40th 

5-2 

1-4 

56-0 

4&th 

4-8 

1-0 

45-0 

50tb 

4-4 

•6 

30-0 

55th 

4-3 

•5 

27-5 

«Oth 

41 

•3 

18-0 

«5th 

4-0 

.•7 

13-0 

70th 

3-9 

•1 

7-0 

58-7 

j       1033-0 

2  P  Q 
Whence  the  average  time,   ^; — pr- ,  is  17-6  minutes.    This 

restilt  is  obtained  with  clean,  coarse  gravel,  and  a  dis- 
tribution of  200  gallons  per  sq.  yd.  per  day. 

The  accompanyini;  curve  shows  the  position  of  centroid 
Terlical,  corresponding  to  the  "  me.in  frequency"  : — 
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The  follo\ving  table  shows  the  results  obtained  wit 
various  grades  of  medium  and  rates  of  sprinkling,  tl 
depth  in  each  case  being  2-4  feet. 


Medium. 

Grade. 

Rate  of  working 
in  gallons  per 
sq.  yd.  per  day. 

Average  time 

of  passage. 

Minutes. 

\"-\ 

r           239 
\            180 
I           105 

243 
31-7 
45-6 

V-\" 

i           307 
I           134 

26-4 
49-4 

Coal     . . 

1 

\"-\" 

228 

191 

t            129 

34-0 
39-0 
63-6 

i"  -  i" 

(            236 
"v            181 

54-7 
64-3 

1 

l"-i" 

f            245 
\            200 
I            154 

15-0 
17-6 
22-0 

Gravel 

r-i" 
\"  —  \" 

f            259 
\             194 
I             137 

,             250 

192 

(             166 

20-1 
31-5 
3.5-8 

31-2 
87-2 
40-0 

1 

1 

i"  — i" 

(             246 
\             197 
|i            155 

33-7 
40-0 
44-1 

A  word  of  explanation  may  be  permitted  with  rega 
to  the  seemingly  long  time  of  passage.  In  the  first  pla 
the  idea  of  mere  trickling  requires  to  be  eliminatt 
A  bed,  even  when  draining,  retains  a  considerable  amou 
of  water  ;  now,  suppose  for  the  moment  there  are  eig 
gallons  of  water  in  each  cubic  yard  of  medium,  exclusi 
of  that  in  the  pores  of  the  medium,  then  a  perfect  d 
tribution  of  eight  gallons  per  hour  (192  gallons  per  sq.  j 
per  day)  would  be  only  sufficient  to  change  the  water  on 
an  hour,  assuming  simple  displacement.  The  displaceme 
is  really  accompanied  by  a  very  considerable  amount 
mixing. 

In  conclusion  I  wish  to  thank  my  asBistant,  Mr.  Hare 
Wilson,  for  help  in  sampling  and  in  the  chlorine  det< 
minations. 


THE  INTERACTION  OF  DILUTE  SOLUTIONS  ( 
AMMONIUM  SALTS  AND  VARIOUS  FILTE! 
ING    MEDIA. 

BY  GILBERT  JOHN  FOWLEK,  D.SC,  F.I.C.AND  PERCY  GAT3I 
ASSOC.  M.S.T. 

The  following  research  is  part  of  a  general  inquiry  in 
the  conditions  under  which  sewage  matter  is  oxidis 
in  bacterial  filters. 

The  greater  number  of  the  exact  investigations  whi 
have  been  made  on  the  course  of  change  resulting  in  t 
nitrification  of  organic  compounds,  have  been  carri 
out  in  solutions,  under  conditions  where  the  effect 
extended  surfaces  did  not  enter  into  the  question.  As 
example  may  be  mentioned  the  careful  and  prolong 
series  of  ex):)eriments  by  Adeney.*  More  recent 
Boulanger  and  Massol|  have  shown  the  effect  of  extend* 
surfaces  in  increasing  the  efficiency  of  the  nitrifyii 
organism. 

Before  exact  quantitative  work  can  be  undertak 
in  this  direction,  it  is,  however,  important  to  detcrmi: 
the  7)recise  changes,  if  any,  which  take  place  when  t 
nithfiable  substance  is  brought  in  contact  with  surface 


•  Trans.  Royal  Dublin  Society,  1897.  Proc.  Royal  Irl 
Academy,  1905. 

+  Ilerherohes  «ur  I'Epuration  Blologique  ct  Chimique  < 
Eaux  d'Kgout,  Vol.  1,  p.  31.  Calmette  <fe  Colleague*,  Pai 
Maason  <V  ('le.,  1905. 
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■under  conditions  when  biological  action  is  excluded. 
The  simplest  nitrifiable  substance  occurring  in  sewage,  and 
which,  indeed,  is  the  main  source  of  the  production  of  the 
nitrate,  is,  of  course,  the  ammonia  produced  by  the 
fermentation  of  urea. 

The  following  experiments  have  therefore  been  confined 
to  a  study  of  the  changes  taking  place  when  solutions 
containing    quantities    of    ammonia,    varying    from    that 
present  in  ordinary  sewage  to  about  0-2  per  cent.,   are 
brought  into  contact  with  various  materials,  representing 
in  their  physical  and  chemical  characters  those  used  in 
the   construction  of   bacterial   filter   beds.     The  question 
of  the  interaction  of  ammonium  salts  and  solid  substances 
has  received  a  large  amount  of  attention  in  connection 
with   the   so-called    "  adsorption "    of   ammonia    by   the 
soil,  the  most  recent  researches  being  those  of  Hall  and 
Giniingham.*         The     conditions,     both     physical     and 
chemical,  differ,  however,  very  considerably  from  those 
obtaining  in  a  sewage  filter,  where  the  smallest  size  of 
particle  Avill  be  about  J"  diameter  and  where  the  material 
is  chosen  as  far  as  possible  for  its  hardness  and  its  resistance 
to  chemical  change.     In  a  paper  by  Kattein  and  Liibbertf 
on  the  absorption  phenomena  occurring  in  sewage  filter 
beds,  a  full  account  is  given  of  previous  researches  on 
kindred    questions.     The    experiments    of    Kattein    and 
Liibbert    were    confined    to    the    absorption    of    certain 
colouring    matters    by    clinker    of    various    sizes.     Two 
interesting  papers  by  Dreaper  on  the  theory  of  dyeing 
have  a  bearing  on  this  question,  and  especially  in  Part  II.,* 
a  number  of  references  ^\•ill  be  found,  among  which  may 
be  mentioned   a  paper   by  Gore.  §     Gore   observed  that 
finely    divided    silica,    alumina,    magnesium    carbonate, 
ferric    oxide,  and    titanic    acid    all  possessed   in  varying 
degrees    the    property    of    abstracting    from  their  dilute 
solutions  appreciable  proportions  of  a  variety  of  compoimds 
(principally    inorganic).     He     found    no     accompanying 
solution  of  the  solid  in  the  majority  of  cases,  and  con- 
sidered   the    phenomenon    to    be    purely    physical.     In 
general,    his    experimental    methods   differed    to    such  an 
extent  from  those   made  use  of  in  the  following  work, 
that  systematic   comparison   is  impossible,    but  in   such 
cases  as  are  in  some  degree  comparable,  the  results  show 
a  corresponding  agreement.     Since  this  work  has  been  in 
progress,    some    experiments    have    been    published    by 
Dr.  Harriette  Chick, f  which  were  undertaken  to  determine 
whether  absorption  of  ammonia  by  the  medium  was  a 
necessary   preliminary   to   nitrification  in  sewage   filters. 
She  concluded  that  no  appreciable  absorption  took  place, 
or  if  it  did.  that  it  was  so  insignificant  as  to  have  no  bearing 
on    nitrification.     She     states,     however,     that     further 
research  is  necessary.     It  is  to  be  noted  that  in  her  earlier 
experiments  the  volume  of  solid  was  very  small  in  relation 
to  the  volume  of  liquid,  yet  in  the  case  of  sand  and  clinker, 
a  definite  percentage  absorption  did  after  all  take  place, 
although   not  comparable  with  the   loss  of   ammonia  by 
nitrification.     In    further    experiments    with    coke,    no 
absorption  was  noted,  but  in  this  case  also  the  volume 
of    liquid    considerably    exceeded    the   volume   of    solid. 
Dr.    Chick  describes   a   negative   experiment   where   a 
fairly  strong  solution   of  ammonium  chloride   (10  parts 
XH3  per  100,000)  was  allowed  to  percolate  slowly  through 
coke.     It  is  possible  that  the  coke  in  this  and  her  other 
experiments   was    of   a  physical   character    akin    to    the 
electric  light  carbon  used  in  our  experiments,  with  which 
also  no  absorption  was  noted. 

Finally  a  paper  has  recentlj?  been  published  by 
Dzierzgowsky,**  in  which,  among  other  interesting  experi- 
ments, bearing  on  the  chemistry  of  sewage  filter  beds, 
a  large  number  of  determinations  are  given  of  the  absorp- 
tive properties  of  various  media  in  relation  to  numerous 
substances,  both  of  a  colloidal,  and  crystalloidal  character. 
With  aqueous  solutions  of  free  ammonia,  appreciable 
absorption  was  noted  with  coke-breeze.  Marten  slag,  and 
destructor  clinker ;  in  the  case  of  the  first  mentioned 
substance  practically  70%  being  taken  up  in  one  case. 

•  Joum.  Chem.  See.  Trans.,  1907,  p.  677. 
t  Gesundheits  Ingenieur,  1903,  Ko.  25. 
t  This   J.,    1905,   p.   223. 

5  BirminRhain  Nat.  Hist,  and  Phil.  See,  1893. 
1'  Proc.  Roy.  Soo.,  B,  77,  1906.  p.  251  et  neg. 
**  "  Zur  Theorie  KUnstlicher  Biologischcr  Filter,"  Gesund- 
neita  Ingenieur,  1907. 


He  brings  forward  evidence  to  show  that  the  presence 
of  oxides  of  the  iron  group  increases  the  tendency  to  the 
absorption   of   ammonia. 

The  preliminary  experiments  in  connection  with  the 
present  research  were  made  by  one  of  us  in  October  1904. 
Dilute  solutions  of  ammonium  chloride  were  brought  into 
contact  with  broken  clinker  of  about  ^  inch  diameter, 
both  solution  and  clinker  being  carefully  sterihsed,  and 
it  was  established — 

(a)  That  appreciable  absorption  of  the  ammonia  did 
take  place. 

(b)  That  not  more  than  a  certain  maximum  percentage 
was  absorbed  even  on  prolonged  contact. 

(c)  That  if  the  solution  was  poured  away  from  the 
clinkers  and  replaced  by  distilled  water,  the  absorbed 
ammonia  could  be  largely  redissolved. 

(d)  That  the  absorption  took  place  from  the  liquid 
immediately  in  contact  with  the  clinker,  any  supernatant 
liquid  being  imaffected.  This  has  an  important  bearing 
on  Dr.  Chick's  results,  as  even  in  her  last  experiments 
with  coke  50  c.c.  of  liquid  were  taken  to  30  c.c.  of  solid. 

In  the  more  exact  experiments  now  to  be  recorded 
a  solution  of  ammonium  chloride  was  generally  used  in 
preference  to  a  solution  of  ammonia,  as  it  may  be  assumed 
that  owing  to  the  simultaneous  presence  of  chlorides  and 
ammonium  carbonate  in  sewage,  a  solution  of  ammonium 
chloride  best  represents  actual  conditions.  Moreover, 
solutions  of  an  exact  strength  can  be  prepared  and  kept 
rather  more  readily. 

The  following  general  method  of  experiment  was 
employed  to  determine  the  extent  to  which  certain 
filtering  media  and  kindred  substances  possessed  the 
property  of  removing  ammonia  from  dilute  solutions 
of  ammonium  chloride  under  sterile  conditions.  The 
solid  was  broken  down  to  a  convenient  size  (approaching 
i"),  cleaned  by  suitable  means,  boiled  with  water  until 
free  from  ammonia,  and  finally  dried  and  sterilised  in 
a  stoppered  bottle  at  150°  C.  The  solution  of  ammonium 
chloride  was  sterilised  by  boiling.  The  solution  was 
poured  on  to  the  solid  in  just  sufficient  quantity  to  cover  it. 
The  relation  of  the  volume  of  the  solid  to  that  of  the 
solution  was  in  general  about  3  to  2.  The  bottle  was 
stoppered,  and  allowed  to  stand  at  the  laboratory  tem- 
perature for  the  selected  period.  A  portion  of  the  solution 
was  then  withdrawn,  and  the  ammonia  determined,  in 
the  case  of  the  dilute  solutions  by  Nessler's  test,  and  Ln 
the  stronger  solution  by  distillation  into  decinormal 
sulphuric  acid  and  titration  with  decinormal  potassium 
hydroxide. 

A  parallel  determination  was  made  in  the  original 
ammonium  chloride  solution.  The  liquid  was  also 
examined  to  determine  any  elements  which  might  have 
gone  into  solution  from  the  media,  and  in  several  cases 
chloride  determinations  were  made  before  and  after 
contact  of  the  ammonium  chloride  solution.  The  general 
results  are  recorded  in  the  following  table  : — 


Parts 

Parts 

ammonia 

ammonia 

Percentage 

Medium. 

per  100,000 
before 
contact. 

per  100,000 

after 

contact. 

absorption. 

1 

Clinker 

2 

•44 

78 

2 
3 

4 
5 

Gravel    

2 

20 

200 

2 

•37 
8-7 
166-6 
1^77 

81-5 

56^5 

16-7 

Coal    

11^7 

6 

Polarite   

200 

156-6 

21-7 

7 

Pumice 

200 

1S8-8 

5^6 

8 

Porous  pot   

200 

178-0 

11-0 

9 

Oyster  shell    

200 

191  4 

4-3 

10 

Quartz  

200 

— 

nil. 

11 

,,       -fcalc. carbonate 

200 

— 

nil. 

12 

„       -h  ferric      hydr- 

o?iide    

200 

199 

•5 

13 

„       +calc.  carb.  and 

ferric  hydroxide 

200         j 

194^4 

2-8 

14 

„       +  slurry  

200 

— 

(1-86 
"(2-95 

15 

Carbon 

200 

— 

nil. 

16 

„       -fcalc.  carbonate 

200         1 

lSl-8 

9-1 

17 

„       -I- calc.  chloride 

200 

199^3 

•35 

18 

•firon 

200 

— 

nil. 

19 

•flron 

2 

1-85 

7-6 

20 

Broken  "saggars  "... 

2         1 

1-57     1 

21-5 
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The  foUowing  further  details  are  of  importance  in 
connection  with  sj>ecitic  media  wliich  arc  referred  to 
under  the  al>ovc  numbers. 

The  clinier  was  ordinary  hard  boiler  clinker  as  used 
in  the  construction  of  filter  beds,  broken  and  sieved  to 
^"  diameter.  "2.  The  gravel  consisted  of  sea  gravel, 
(flint  containing  a  certain  proportion  of  oxide  of  iron, 
accompanied  by  fragments  of  sluH).  11.  The  g war/ 2  was 
such  as  is  used  in  mechanical  high-pressure  water-works 
filters.  It  was  thoroughly  mixed  by  shaking  with  1% 
by  weight  of  precipitated  calcium  carbonate,  both  before, 
and  after  the  addition  of  the  ammonium  chloride. 
12.  Quartz  +  Ferric  hydroxide.  The  quartz  was  moistened 
with  ferric  chloride  and  heated  on  a  water-bath  with 
excess  of  caustic  potash.  The  product  was  washed  by 
decantation  in  the  cold  imtil  neutral,  and  dried  at  a  low 
temperature. 

14.  Quartz  and  slurry. — This  experiment  was  made 
to  determine  whether  the  gelatinous  earthy  deposit 
or  "  slurry  "  which  forms  on  the  medium  of  a  biological 
filter  after  a  period  of  use  would  exercise  an  absorptive 
effect.  This  possibility  was  suggested  by  one  of  the 
present  authors  to  Dr.  Chick,  but  hitherto  she  has  not 
published  any  experiment  on  the  point.*  An  attempt 
was  made  to  determine  the  etVect  of  this  slurry  sterilised 
to  inhibit  biological  action  on  dilute  ammonium  chloride 
■olutions  in  the  following  way : — Slurry,  obtained  by 
washing  the  material  of  a  mature  2nd  contact  bed,  was 
passed  through  a  sieve  of  90  meshes  to  the  inch  (to  remove 
oifflntegrated  clinker)  and  sterilised  with  steam.  From 
ihe  product  a  paste  of  even  consistency  was  made,  and 
weighed  portions  were  taken  as  follows  : — (a)  For  deter- 
mination of  moisture,  (b)  For  ammonia  determination, 
after  standing  with  ammonia-free  water  and  quartz, 
(c)  For  mixture  with  quartz,  with  which  after  further 
sterilisation,  ammonium  chloride  (representing  200  parts 
of  NH3  per  100,000)  was  placed  in  contact  for  24  hrs. 
After  contact,  a  portion  of  the  liquid  from  (c)  was  with- 
drawn and  filtered  ;  and  it  was  found  to  contain  165  pts. 
of  ammonia  per  100,000.  The  Uquid  mixture  of  ammonium 
chloride  and  slurry  originally  placed  in  contact  with  the 
qaartz.  was  calculated,  by  means  of  the  moisture  and 
ammonia  determinations  (a)  and  (b),  to  contain  170  parts 
per  1<X»,000  of  ammonia.  The  indicated  loss  of  ammonia 
was  thus  2-94  ^o-  Another  experiment,  in  which  a  slight 
variation    of    method    was    adopted,    showed    a    loss    of 

A  certain  amount  of  absorption,  equivalent  to  nearly 
6  parts  per  100,0(J(J  of  ammonia,  did  therefore  take  place. 
The  experiment  i.*,  however,  hardly  fonclusive  as  to 
what  hajifjens  in  actual  practice,  as  the  necessary  heating 
for  BteriliBing  purposes  must  considf^rably  alter  the 
physical  character  of  the  deposit.  Certain  experiments 
of  Adeney  {loc.  cil.)  indicate  that  ammonia  is  absorbed 
by  peaty  matter  before  being  oxidisedf. 

15.  The  carbon  consisted  of  electric  light  carbons, 
broken  and  sieved  to  the  required  size.  16.  Carbon  + 
calcium  carbonate  was  prepared  in  a  similar  manner  to 
the  quartz  and  calcium  carbonate.  17.  Carbon  + 
calcium  chloride.  The  carlwn  was  boiled  with  5%  calcium 
chloride  solution  until  saturated,  then  drained  and  dried 
at  a  moderate  temfjcrature.  18  and  19.  Carbon  + 
irr/n.  The  carlxm  wa«  Vx)iled  with  5"^,  ferric  chlorid' 
solution  until  saturated,  drained  and  dried  slowly,  and 
finally  heated  in  a  large  crucible  over  a  Fletcher  burner. 
It  is  prol>able  that  thi.f  treatment  results  in  the  production 
of  some  metallic  iron,  mixed  with  magnetic  oxide. 
20.  Broken  "  miggnr/t" — This  material  consists  of  broken 
stoneware  and  is  i.  !  "  "Potteries"  as  material  for 
biolofncal  filters     I  tc-stod  wa.s.'-iiccially  supplied. 

Th»  ,-i>»»ori.tif<n  in  .      uasslow.     The  result  quoted 

w  !  after  1^  hours'  contact,  only  6  %  reduction 

t^r  ■  in  24  hours. 


•  Dr.  H.  CWc)r. 

t  C7.  h\»o  W.rt. 

FrBfan^aiMi'ri)'  ' 
8.  1907.  p.  1?. 
tton  of  fTj%Xji. 
B  77.  !>a*<5  a  U..i.iu 


r    267. 

rt,  "  V»rfaJiri-n  <l(>r  geKenseitigpn 

▼"n       GniriflwSiiscm."       Kgl. 

'  ■   !   Abw&ititerbciiRitiinine.  Hpft 

V.  'raw,    "On  the  Filtra- 

h  Oe'itin,"  Proc.  Key.  See, 


The  foregoing  experiments,  taken  in  conjunction  with 
the  preliminary  work  above  referred  to,  led  to  the  following 
conclusions  : — 

(a)  In  the  majority  of  cases,  an  appreciable  amount 
of  absorption  did  take  place. 

(6)  In  almost  all  cases  the  action  was  completed  after 
24  hours'  contact. 

(c)  The  action  was  confined  to  such  portions  of^'  the 
liquid  as  were  in  intimate  contact  with  the  solid,);  the 
presence  of  supernatant  liquid  tending  to  reduce  con- 
siderably the  apparent  proportion  of  ammonia  removed 
from  solution. 

(rf)  In  those  cases  where  absorption  of  the  ammonia 
took  place,  the  action  was  accompanied  by  the  solution 
in  appreciable  quantities  of  one  or  more  of  such  of  the 
following  as  were  constituents  of  the  medium  viz. : — 
Iron,  calcium,  magnesium,  and  silica.* 

(e)  The  acid  radicle  of  the  ammonium  salt  was  not 
absorbed,  since  no  diminution  of  the  combined  chlorine 
in  solution  took  place.* 

(/)  The  absolute  quantity  of  ammonia  removed  increased 
with  the  concentration  of  the  solution,  but  the  pro- 
portionate quantitj'  diminished.     (C/.,  2,  3,  and  4). 


Farts  ammonia 

per  100,000 
before  Contact. 


Parts  ammonia  per 

100.000  removed 

from  Solution. 


Percentage 

ammonia  removed 

from  Solution. 


2 

1-60 

81-5 

20 

11-30 

56-5 

200 

33-0 

16-5 

{g)  The  greatest  amount  of  absorption  appeared  to 
take  place  when  the  material  afforded  a  certain  com- 
bination of  physical  structure  and  chemical  composition. 

Having  established  the  fact  that  in  many  cases  diminu- 
tion of  the  ammonia  does  take  place,  the  following 
questions  suggested  themselves  : — 

1.  Is  it  possible  that,  in  spite  of  the  conditions  of  the 
experiment,  some  small  amoimt  of  biological  action  may 
have  taken  place  ? 

2.  As  it  would  appear  possible  from  the  non-absorption 
of  the  chlorine,  that  the  ammonia  was  combined  in 
tho  im-diinn  in  a  less  stable  manner  than  in  the  original 
solution,  is  it  possible  that  a  certain  amount  of  free 
ammonia  would  pass  off  from  the  medium  by  volatilisation  ? 

3.  Does  a  chemical  oxidation  of  ammonia  to  nitrite 
or  nitrate  occur  ?  f 

1.  The  foregoing  experiments  indicated  that  the 
diminution  of  ammonia  was  due  to  purely  physico- 
chemical  causes,  but  with  a  view  to  determining  finally 
whether  the  action  was  in  any  degree  biological,  the 
following  experiment  was  made  : — Gravel  and  ammonium 
chloride  were  first  sterilised  separately  in  fiasks,  the 
former  by  li  eating  at  170  C.  on  two  successive  days,  and 
the  latter  by  boiling  on  two  successive  days.  The  two 
flasks  were  then  connected  by  a  glass  syphon  tube  (pre- 
viously filled  with  ammonium  chloride  solution,  and 
having  the  end  in  the  gravel  flask  drawn  out  to  a  fine 
point  and  sealed)  and  the  necks  plugged  with  cotton 
wool.  The  entire  apparatus  was  then  sterilised  by  steam, 
for  two  hours  on  three  successive  days.  After  allowing 
to  cool,  the  tip  of  tjie  syphon  tube  was  fractured,  and 
sufficient  ammonium  chloide  to  cover  the  gravel  was 
allowed  to  run  over.  The  syphonage  was  then  stopped 
by  raising  the  flask  containing  the  gravel.  The  apparatus 
was  left  undisturbed  for  24  hours,  side  by  side  with  a 
bottle  containing  ammonia-free  water  in  contact  with 
gravel.  At  the  end  of  this  time  plate  cultures  were  made, 
containing  :  — 

(a)  I  c.c.  of  ammonium  chloride  solution  from  the 
ammonium  chloride  fla.sk. 

(b)  1  c.c.  of  the  solution  from  contact  with  the  gravel. 
At  the  end  of  five  days,  no  development  had  occurred  in 
the  cultures.     An  examination  of  the  two  solutions  and 


*  C/.  Hall  and  Oimingham,  loe.  cit. 

t  C/.  Korman  Smith,  Chom.  Soc.  Trans.,  1906,  p.  473. 
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of  the   water,    made  immediately   after   the   withdrawal 
of  the  above  samples,  yielded  the  following  results  : — 


Parts  per 

100,000. 

Ammonia 

Ammonia. 

Nitrite. 

Nitrate. 

I.  Ammonium  chloride  before 

contact  

II.  Ammonium  chloride  after 

contact  

III.  Ammonia-free  watpr after 

218^96 

182^92 
0-87 

nil. 

•02 
•02 

•20 

•28 
•08 

The  ammonia  removed  was  thus  16-85'^o  agreeing  with 
the  disappearance  observed  under  ordinary  conditions. 
(See  Exp  4,  Table  I.) 

2.  With  the  object  of  finding  whether  the  removal  of 
the  ammonia  from  solution  was  caused  by  volatiUsation, 
ammonium  chloride  was  placed  in  contact  with  gravel 
in  a  wide  tube,  so  arranged  that  a  wetted  surface  of  the 
gravel  was  exposed  to  the  air.  A  gentle  stream  of  air 
was  then  drawn  over  the  surface  of  the  gravel,  and  bubbled 
through  a  known  volume  of  decinormal  sulphuric  acid. 
The  subsequent  titration  of  the  acid  showed  no  evidence 
of  any  ammonia  passing  from  the  tube. 

3.  The  following  experiment  indicates  that  no  appre- 
ciable loss  of  ammonia  is  due  to  oxidation.  A  quantity 
of  gravel  was  placed  in  a  distillation  flask  with  a  known 
volume  of  ammonium  chloride  solution  (200  parts 
Ammonia  per  100,000),  the  quantities  being  so  arranged 
that  the  surface  of  the  gravel  was  just  covered.  After 
allowing  24  hours  for  the  absorption  to  take  place,  300  c.c. 
of  water,  and  a  minimum  quantity  of  decinormal  potas- 
sium hydroxide,  only  slightly  more  than  the  equivalent 
of  the  ammonia,  were  added,  and  the  ammonia  distilled 
off  and  estimated.  It  was  found  that  the  whole  of  the 
ammonia  placed  upon  the  gravel,  could  be  removed  in 
this  way  and  thus,  that  the  disappearance  (absorption), 
was  not  due  to  conversion  of  the  nitrogen  from  the 
ammoniacal  state. 

The  following  experiment  showed  finally  that  the  whole 
of  the  ammonia  removed  from  solution  could  be  recovered 
from  the  gravel,  by  washing  in  the  cold. 

A  stoppered  separating  funnel  was  filled  with  gravel, 
and  a  measured  volume  of  an  ammonium  chloride 
solution  of  known  strength,  run  on  to  the  level  of  the 
gravel.  After  24  hours  contact  as  much  as  possible  of 
the  solution  was  run  off,  its  volume  noted,  and  an  equal 
volume  of  ammonia-free  water  was  placed  on  the  gravel. 
After  a  further  24  hrs.  contact,  this  was  removed  and 
replaced  by  a  further  quantity. 

This  process  was  continued,  until  the  quantities  of 
ammonia  removed  were  practically  negligible. 

The  total  quantity  of  ammonia  in  each  extract  was 
determined.  It  should  be  noted  that  in  preparing  the 
medium  for  this  experiment  special  pains  were  taken  to 
render  the  medium  free  from  ammonia  before  adding 
the  solution. 

The  following  are  the  principal  data  of  the  experiment. 

The  original  volume  of  ammonium  chloride  used  was 
133  c.c.  containing  ammonium  chloride  equivalent  to 
0-2682  grm.  of  ammonia. 

The  volume  of  liquid  withdrawn  and  subsequently 
replaced  in  each  extraction  was  105  c.c,  and  the  amoimts 
of  ammonia  present  in  the  various  portions  withdrawn 
were  as  follows. 

grm. 

Ist  withdrawal  removed      . .  0-1817> 

2nd  „  „  . .  0-0398 

3rd  ,,  ,,  0'0133  I  Average  per  withdrawal 

4th  to  17th,  inclusive,  with-  f  =0-0024 

drawals  removed    0-0333 

18th  withdrawal  removed    . .  0-0004-' 


Total  ammonia  removed      0-2085 


It  is  clear  that  the  total  amount  of  ammonia  finally 
recoverable  from  the  medium  is  practically  identical  with 
the  quantity  added.  It  is  of  interest  to  observe  that  the 
first  few  washings  appear  to  remove  merely  the  ammonia 
contained  in  the  interstitial  liquid ;  the  remaining  washings 
account  approximately  for  the  quantity  which  was 
originally  absorbed  [Cf.  Exp.  4,  Table  I.),  indicating 
that  this  portion  is  more  firmly  retained  by  the  medium 
than  the  unabsorbed  portion. 

E§ect  of  temperature. — Having  established  the  fact 
that  the  absorption  is  due  to  physico-chemical  causes, 
it  becomes  of  interest  to  study  the  effect  of  temperature, 
as  it  might  be  assumed  that  the  action  would  increase  as 
the  temperature  rises.  The  influence  of  temperature 
upon  the  interaction  was  therefore  studied  in  the  following 
manner  : — Ammonium  chloride  (equivalent  to  20  parts 
of  ammonia  per  100,000)  was  placed,  in  contact  with 
gravel,  in  a  number  of  stoppered  bottles.  The  stoppers 
were  sectirely  fastened,  and  the  bottles  treated  variously 
as  follows,  the  heating  referred  to  being  effected  by  the 
immersion  of  the  body  of  the  bottle  in  a  water-bath, 
at  90°  to  95°  C.  I.  Heated  for  24  hours.  II.  Allowed 
to  stand  24  hours  at  room  temperature.  III.  6  hours 
heating,  18  hrs.  at  room  temperature.  IV.  6  hours  at 
room  temperature,  18  hours  heating.  V.  Heated  6  hours 
and  cooled  immediately.  VI.  6  hours  at  room  tempera- 
ture. VII.  In  addition,  a  stoppered  bottle,  filled  with  the 
original  ammonium  chloride  solution,  was  heated  for 
24  hours.  After  making  the  correction  for  the  slight 
concentration  of  the  ammonium  chloride  solution  caused 
by  heating  (determined  in  Case  VII.),  the  results  showed 
that  change  of  temperature  did  not  influence  the  pheno- 


Oiher  Ammonium  Salts. — A  few  experiments  were  made 
with  salts  of  ammonium  other  than  the  chloride,  when 
placed  in  contact  with  gravel.  Ammonium  nitrate 
solution  (equiv.  20  pts.  ammonia  per  100,000)  lost  55% 
(equiv.  ammonium  chloride  solution  lost  56-5).  Ammo- 
nium oxalate  solution  (equiv.  149-6  pts.  ammonia  per 
100,000)  lost  32-7%.  There  was  evidence  in  the  case 
of  ammonium  oxalate  that  small  quantities  of  lime  and 
iron  went  into  solution,  but  the  action  of  this  and  other 
ammonium  salts  and  mixtures  of  salts,  is  matter  for 
further  investigation. 

The  practical  importance  of  the  foregoing  results 
appears  at  first  sight  to  be  minimised  by  the  fact  that 
when  sewage  or  effluent  is  turned  upon  a  fresh  bed  of 
clinker  no  diminution  of  ammonia  occurs,  in  fact,  an 
increase  may  sometimes  take  place.  This  would  seem 
to  negative  the  idea  of  any  appreciable  absorption  taking 
place.  It  was  found  upon  investigation,  however,  that 
fresh  clinkers,  as  they  are  usually  put  into  a  filter  bed, 
contain  already  a  quantity  of  ammonium  salts  sufficient 
to  more  than  compensate  for  any  absorption  which  may 
occur.  Moreover,  there  is  always  a  tendency  for  an 
increase  of  ammonia  to  take  place  due  to  continued 
fermentation  of  the  effluent,  until  this  is  more  than 
balanced  by  the  setting  in  of  nitrification.  The  fact, 
then,  that  there  is  no  diminution  of  ammonia  when  an 
effluent  passes  on  to  a  new  filter  bed  is  not  an  argument 
against  the  occurrence  of  absorption.  Nor  does  it  appear 
to  follow-,  as  has  been  suggested,  that  absorption  should 
be  greater  in  a  contact  bed  than  in  a  continuous  filter. 
It  has  been  shown  that  the  percentage  absorption  of 
ammonia  is  greater  the  more  dilute  the  solution,  and  that 
only  a  certain  maximum  quantity  is  absorbed  under  any 
circumstances.  It  may  be  assumed,  therefore,  that  if 
absorption  takes  place  in  the  upper  layers  of  a  continuous 
filter,  it  would  continue  further  as  the  unabsorbed 
remainder  passes  down  the  filter.  As  a  matter  of  fact,  by 
submitting  the  ammonium  chloride  solution,  after  contact 
with  gravel,  to  the  further  action  of  a  fresh  quantity  of 
the  latter,  and  repeating  the  same  process,  we  have  been 
able  in  four  contacts  to  reduce  the  ammonia  from  2-66 
parts  per  1(K),000  to  0-24  parts,  equivalent  to  over  90  per 
cent. 

In  Dr.  Chick's  exiKriments  with  strong  sewage, 
nitrification  was  found  to  begin  in  the  lower  parts 
of    the    filter.       This    would     be    quite    consistent    with 
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the  idea  of  a  prosiressive  absorption  of  animonia  in 
the  desoendinii  layers  of  the  tiltor.  and  of  nitiitieation 
begianing  where  ainuionia  was  in  U^ast  excess.  On  the 
other  hand.  Reid*  has  shown  that,  with  diluto  >ewage, 
nitritication  takes  place  in  the  upyier  layers  of  the  filter- 
bed.  In  the  presence  of  unferment«d  albuminoid  matter 
capable  of  yielding  ammonia,  and  of  itself  exercising 
absorptive  properties,  definite  conclusions  are,  however, 
very  hard  to  draw. 

An  attempt  to  settle  the  question  as  to  what  part,  if 
any,  is  played  by  aWorption  in  the  process  of  nitrification. 
has  been  made  in  the  following  manner : — Two  small 
laboratory  filters  of  a  total  volume  of  750  c.c.  each  were 
set  up,  one  being  composed  of  gravel  and  the  other  of 
quartz,  the  two  materials  bemg  of  approximately  the  same 
dimensions.  To  each  was  applied  the  same  volume  of 
"  drainings  '"  from  a  2nd  contact  filter  in  which  nitrifica- 
tion was  well  develoijed.  This  liquid  was  quite  free  from 
matter  in  suspension,  which  might  exercise  a  disturbing 
action.  To  avoid  any  inequality  of  distribution,  the 
contact  method  was  used  in  the  experiment.  In  the  first 
few  trials  a  definite  amount  of  absorption  of  ammonia  took 
place  inthecaseof  the  gravel  filter,  but  not  with  the  quartz 
out  no  consistent  increase  was  observed  in  the  amount  of 
nitrate  present  in  the  filtrate  from  either  the  gravel  or  quartz 
as  compared  with  the  amount  present  in  the  original  liquid. 
After  a  number  of  fillings,  however,  the  absorption  of 
Ammonia  by  the  gravel  apparently  ceased,  but  while 
there  was  still  no  appreciable  increase  of  nitrate  in  the 
filtrate  from  the  quartz,  a  steady  difference  was  apparent 
in  the  case  of  the  gravel.  The  results  are  given  in  Table  IL, 
it  being  noted  that  the  first  filling  was  held  in  contact 
24  hour^,  the  remaining  fillings  having  onlj'  2  hours' 
contact. 


necessary  preliminary  to  nitrification  in  biological  filters, 
it  may  not  be  without  effect,  especially  during  the  initial 
stages  of  nitrification,  when  the  number  of  organisms 
may  be  assumed  to  be  comparatively  small.  Under  such 
conditions,  the  experiments  of  Boulanger  and  Massol 
have  shown  that  an  excess  of  ammonia  may  exercise  an 
inhibiting  effect  on  the  development  of  the  organism, 
which  is  not  apparent  when  an  abundant  growth  has 
established  itself.  The  longer  period  of  retention  effected 
by  "  absorption "  may,  therefore,  be  advantageous,  in 
the  former  case.  That  small  differences  in  the  structure 
and  composition  of  the  medium  may  have  surprisingly 
important  effects,  apart  from  the  biological  conditions, 
is  shown  by  the  fact,  which  w  as  first  mentioned  by  Liibbert, 
that  a  2  per  cent,  alcoholic  solution  of  dimethylaniline 
develops  a  violet  colour  on  standing  in  contact  with 
clinker.  We  have  found  that  the  same  effect  is  produced 
by  gravel,  but  that  no  such  result  is  obtained  w  ith  quartz 
of  a  size  comparable  with  the  gravel.  A  very  slight  effect 
is  produced  on  prolonged  contact  with  finely  divided 
quartz  in  presence  of  air.  It  is  evident,  at  any 
rate,  that  quartz  is  the  most  suitable  medium  for  the 
exact  study  of  nitrification  in  contact  with  surfaces, 
as  the  action  is  not  complicated  by  absorption  phenomena. 

When  once  nitrification  has  set  in  no  doubt  its  rate 
depends  chiefly  on  the  amount  of  surface  in  simultaneous 
contact  with  air  and  liquid.  The  experiments  described 
in  the  paper  just  read  by  Mr.  Clifford  show,  however, 
that  even  at  this  stage  the  process  is  one  requiring  an 
appreciable  time  for  its  completion,  much  more  than  is 
occupied  by  the  mere  passage  of  the  first  portioas  of  a 
given  volume  of  liquid  through  the  filter. 

Incidentally  it  may  be  remarked  that  the  solvent  actioa 
of  ammoniuni  chloride  solution  affords  a  means  of  com- 


Table  II. 
A=original  liquid,    B  =  quartz,    C  =  gravd.     Results  in  parts  per  100,000. 


Date. 

THo-ot 

flillnsr.    - 

Free  Ammonia. 

Ammonia  from  Nitrites. 

Ammonia  from 

Nitrates. 

April, 
1907. 

A. 

B.          i          C. 

'         A. 

B. 

C. 

A. 

B. 

C. 

lOtb 

12th 
15fh 
l«th 
17th 

'    1   i 

4 
5 
6 

1-04 
•86 
1^21 
1-00 
1^07 

l^U        '         0-60 
•93        1           -65 

V07        1           ^86 
•93                   ^82 

1-04                   -96 

•03 
•05 
•04 
•65 

•03 
•065 
•04 
•65 

•07 
•065 
•03 
•06 

2-65 
2-55 
2-43 
3-30 
2-80 

2^85 
2^65 
2-29 
3-14 
2-80 

2-05 
2-61 
2-36 
3-14 
2-70 

25th 
2«th 
2»tb 

Vi 
14 
16 

1-14 
1-07 

1-07         1          1-07 
1-00                  1-00 

•06 
•07 
■04 

•07 
•06 
•06 

•065 
•065 
•06 

2-43 
1-93 

2-50 
1-93 
2-14 

2-57 
2-21 
2-50 

Average  of  6 
,.    >.    3 

flllinga  during  "absorption 
„        after 

"  period     .. 

2^74 
2^19 

2-«9 
2^42 

The  above  results,  although  indicating  that  absorption 
teiuLt  to  af.celerato  the  commencement  of  nitrification, 
are  not  in  them.'telves  sufficient  to  warrant  a  final  con- 
clusion, aA  it  might  Vje  contended  that  the  favourable 
result  from  the  gravel  wa^  due  to  the  fact  that  rather  more 
liquid  was  retained  in  the  interstitial  space  of  the  gravel, 
and  that  this  underwent  oxidation  during  the  period 
nt  rest.  The  ezi>eriments  are  Ix-ing  continued,  using, 
in  a^Jdition,  a  quartz  filter  of  rather  finer  gra^Je,  so  that 
any  differenct!  due  to  the  increa^^cd  amount  of  retained 
liquid  would  1*  in  favour  of  the  quartz.  Under  these 
circnmatance*  it  ban  been  found  that  little  difference  ii 
obaerrable  between  the  gravel  ani  the  fine  quartz,  but 
both  continued  to  yield  more  nitrate  than  the  larger 
aoartz-  No  "  abeorj»tion  "  of  ammonia  was  ob.served  in 
the  case  of  the  fine  quartz  It  would  therefore  appear 
that  the  np-eatcr  jKiwer  of  the  fine  medium  to  hold  liquid 
within  it«  interaticen  wa«  equivalent  to  the  absorptive 
effect  of  the  gravel,  in  regard  to  fa';ilitating  nitrification. 

Genf.rrd  (Jf>ndiu%r)M. — Qn  reviewing  the  general  results 
of  our  experiment*.,  together  with  thfwe  of  the  other 
workers  referrc»l  to,  it  apjicarit  rcaxonablc  to  conclude 
thftt,  although  the  "absorption"  of  ammonia  is  not  a 

•  Proe.  Boy.  goc,,  1906. 


paring  different  media,  in  respect  to  their  resistance  to 
breaking  down  on  prolonged  use  for  filtering  purposes. 
Even  with  solutions  of  ammonium  chloride  containing 
approximately  2  parts  of  ammonia  per  100,000,  an  appre- 
ciably greater  action  is  obtained  than  by  simple  immersion 
in  water. 

In  conclusion  we  should  like  to  express  our  indebtedness 
to  Mr.  Edward  Ardem,  M.Sc,  for  valuable  suggestions 
and  assistance,  especially  during  the  temporary  absence 
of  one  of  us  in  India. 

Discussion. 

Mr.  E.  Haluwelt.  fully  agreed  with  Dr.  Fowler's 
comment  upon  Mr.  Clifford's  experiments  that  there 
would  be  a  great  difference  in  the  time  of  percolation 
through  the  experimental  filter  if,  instead  of  clean  and 
newly  screened  coke  or  gravel,  he  had  used  material  from 
a  bed  which  had  been  in  use  for,  sa)',  six  months.  A 
large  amount  of  fine  and  slimy  matter  would  accumulate 
in  and  round  the  larger  particles  of  the  original  material, 
and  as  Mr.  Clifford  had  shown  that  the  length  of  time  of  flow 
increased  with  the  decrease  in  size  of  the  material,  so  would 
the  rate  of  flow  through  the  filter  be  decreased  by  thi» 
slimy    matter.     The  time  taken   to  percolate  through  a 
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bed  had  two  important  bearings  upon  purification  ;  on 
the  one  hand  it  was  a  measure  of  the  opportimity  of  either 
absorption  or  direct  bacteriological  piirification  ;  on  the 
other  it  was  a  measure  of  the  fineness  of  the  fUm  of  liquid  in 
direct  contact  with  the  material  of  the  bed.  Had  Dr. 
Fowler  noted  the  absorption  of  ammonium  nitrate  or 
nitrates  generally  by  the  different  materials  ?  Was  the 
rate  of  absorption  of  ammonia  affected  by  the  presence  of 
a  solution  containing  nitrates,  or  were  the  nitrates  removed 
from  the  material  immediately  after  their  formation  ? 
He  would  emphasise  Dr.  Fowler's  statement  that  nitrifi- 
cation can  be  got  without  contact,  and  therefore  without 
absorption  of  ammonia  by  the  material.  That  was  proved 
by  the  frequency  with  which  in  good  effluents  the  nitrates 
were  increased  during  incubation. 

Mr.  F.  R.  O'Shatjghnessy  said  he  was  curious  to  see 
in  what  way  Mr.  Clifford  would  test  this  problem  of  investi- 
gating the  rate  of  percolation  through  bacteria  beds. 
More  recently  they  had  instituted  a  particular  enquiry 
into  the  conditions  regulating  the  flow  of  sewage  through 
percolation  filters.  La  view  of  the  important  bearing 
the  matter  had  on  the  cost  of  construction  of  bacteria 
beds,  he  deprecated  strongly  the  loose  statements  made 
in  this  cormection  by  some  sewage  experts.  These  state- 
ments were  not  merely  worthless,  but  often  altogether 
misleading.  Mr.  Clifford's  method  of  investigation  was 
distinctly  ingenious  but  the  terms  he  used,  viz.  : — "  rate 
of  distribution  "  of  the  chlorine  through  the  liquid  was 
not  a  good  one,  and  would  lead  to  confusion,  as  this  word 
"  distribution  "  had  already  a  definite  and  well  under- 
stood meaning  in  sewage  terminology.  It  was  interesting 
to  see  from  the  curve  the  minimum  and  maximum  times 
taken  by  the  molecules  of  chlorine  to  pass  through  a  filter. 
In  actual  practice,  however,  it  was  the  average  time 
and  average  concentrations  after  equilibrium  was 
established  which  were  of  importance.  He  hoped  soon 
to  pubhsh  the  results  of  an  investigation  of  this  interesting 
problem.  The  subject  was  one  which  lent  itself  to 
mathematical  treatment,  and  indicated  that  the  rate 
of  passage  downwards  of  liquid  over  particles  of  hard 
impervious  material  was  governed  by  a  number  of  factors, 
the  most  important  of  which  seemed  to  be  the  size  of  the 
particles,  or  in  other  words  the  amoirnt  of  surface  over 
which  the  liquid  had  to  pass.  In  fact  a  formula  could  be 
deducted  shewing  that  when  all  other  conditions  remained 
the  same,  and  the  quantity  of  liquid  was  varied,  the 
resisting  power  (friction)  of  the  bed  was  within  limits 
a  fairly  constant  quantity.  With  regard  to  the  curve 
representing  the  absorption  of  the  ammonia,  he  presumed 
that  the  bulk  of  the  ammonia  which  the  author  had  shown 
could  be  recovered  from  the  medium  by  washing  with 
distilled  water  was  present  in  a  loose  state  of  physical 
association  with  the  medium,  whilst  the  small  residue  of 
ammonia  which  remained  was  actually  combined  chemi- 
cally with  the  substance  of  the  medium ;  the  fact  that 
small  quantities  of  the  material  went  into  solution  lent 
support  to  this  view.  The  chemical  reactions  taking 
place  in  the  bacteria  bed  with  such  a  complex  fluid  as 
sewage  were  so  very  complicated  that  the  question  was 
probably  best  attacked  from  a  mathematical  point  of 
view,  dealing  with  broad  issues  under  ideal  conditions. 

Dr.  F.  W.  Skirkow  supposed  that  the  solution  would 
not  become  acid  owing  to  the  liberation  of  the  hydro- 
chloric acid.  In  the  case  of  calcium  carbonate,  the 
amoimt  of  calcium  which  would  go  into  solution  would  be 
exactly  equivalent  to  the  ammonia  which  is  removed  from 
the  solution.  They  were  told  that  the  establishment  of 
equilibrium  between  the  solution  and  the  solid  substance 
took  only  a  short  time,  and  then  all  action  ceased.  This 
might  possibly  be  explained  in  the  following  manner  : — 
The  ammonium  chloride  and  calcium  carbonate  interacted, 
giving  ammonium  carbonate,  which  possibly  formed  some 
double  compound  with  the  calcium  carbonate  which  was 
more  difficultly  soluble  than  ammonium  carbonate.  This 
formed  a  protective  coating  on  the  surface  of  the  material, 
and  thus  prevented  further  action,  in  which  case,  on  washing 
with  a  large  excess  of  water,  the  whole  of  the  ammonia 
would  be  naturally  recovered. 

Dr.  E.  Knecht  drew  attention  to  a  remarkable 
phenomenon  which  had  first  been  noticed  by  Mr.  Watsou 


Smith  in  connection  with  the  action  of  wool  on  ammonium 
sulphate  solutions.  At  a  boiling  temperature  exactly 
the  reverse  action  took  place  to  that  mentioned  in  the 
paper,  i.e.  the  ammonia  was  slowly  driven  off.  He  had 
tried  the  effect  of  acid  colours  on  wool  thus  treated,  and 
found  that  they  were  taken  up  without  any  acid  being 
added  to  the  dye  bath.  He  suggested  that  the  interest- 
ing formation  of  Methyl  Violet  from  dimethylaniline 
solution  in  contact  with  clinker  was  possibly  due  to  the 
presence  of  iron  or  of  traces  of  copper  in  the  clinker. 

Mr.  E.  Abdebn  said  that  the  author  naturally  worked 
with  clean  washed  material  and  consequently  it  was 
obvious  that  minimum  results  would  be  obtained,  still, 
they  afforded  a  sound  basis  to  work  upon.  It  was  inter- 
esting to  note  the  effect  of  the  finer  sized  material  on  the 
rate  of  percolation.  In  actual  practice,  after  a  filter 
had  become  mature,  the  time  taken  by  a  liquid  to  pass 
through  the  material  would  be  considerably  retarded  by 
the  accumulated  slurry,  organic  growths,  and  disintegrated 
medium.  The  estimation  of  the  average  length  of  time 
which  any  given  portion  of  the  sewage  was  in  contact 
with  the  filtering  medium  would  be  undoubtedly  a  difficult 
matter,  owing  to  the  different  rates  of  diffusion  of  various 
liquids  and  the  possibiUties  of  considerable  osmotic  action. 

Dr.  B.  W.  Geeland  said  the  disappearance  of  ammonia 
in  the  liquor  under  treatment  was  one  of  the  most  striking 
points  in  the  paper.  It  might  be  caused  by  the  action  of 
the  effluent  upon  the  mineral  matter  of  the  filter  bed, 
by  which  the  ammonia  became  replaced  by  soda. 
Zeolites  were,  as  has  been  shewTi  repeatedh',  subject  to 
such  a  change.  If  the  ammonia  were  oxidised  to 
elementary  nitrogen,  or  still  further  to  nitrogen  oxides 
a  perceptible  increase  of  acidity  would  be  caused  ;  a 
contact  substance  for  this  process  was  certainly  present. 
As  far  as  he  knew,  no  nitrogenising  organism  had  been 
observed  in  the  effluent,  nor  had  their  absence  been 
proved.  It  would  be  of  great  interest  to  try  the  effect 
of  nitraline  or  some  other  nitrifying  bacterial  cultivation 
in  the  oxidizing  beds  and  filters. 

The  Chairman  said  he  had  not  gathered  from  Mr. 
Clifford's  paper  that  any  attempt  had  been  made  to 
measure  the  interstitial  spaces.  Friction  of  surface  was 
a  very  large  factor  in  determining  the  rate  of  flow  through 
the  filter,  but  although  the  surface  might  be  estimated 
in  certain  cases,  it  would  usually  be  difficult  in  practice. 
It  might  be  interesting  to  know  whether  there  was  not 
some  connection  between  the  rate  of  flow  and  the  inter- 
stitial space  of  which  an  estimate  could  be  easily  made. 
With  regard  to  the  paper  of  Dr.  Fowler  and  Mr.  Gaimt 
he  should  like  to  know  whether  they  had  found  the  liquors 
to  become  acid.  Mr.  Hall's  results  were  to  the  effect 
that  the  acid  combined  with  the  basic  substance  present, 
or  a  double  decomposition  ensued.  Dr.  Fowler  had 
remarked  that  the  materials  became  more  basic  after 
treatment.  He  (the  Chairman)  could  not  understand 
how  this  could  be  the  case.  The  papier  was  a  most  interest- 
ing one,  in  that  it  brought  out  the  parts  played  by  both 
chemical  and  physical  action,  and  it  would  be  interesting 
to  know  how  far" the  authors  might  be  prepared  to  classify 
their  observations  under  each  of  these  heads.  If  absorp- 
tion did  take  place,  then  it  must  be  a  factor  of  the  amount 
of  surface,  and  if  so,  then  surely  two  samples  of  the  same 
substances — one  coarse  and  the  other  tine — must  give 
some  indication  of  a  difference,  though  it  did  not  seem  to 
have  done  so.  That  a  marked  physical  action  was  to 
be  expected  might  reasonably  be  held  in  view  of  such 
;  investigations  as  that  of  Bunsen  on  condensation  upon 
solid  surfaces.  It  might  be  that  the  behaviour  in  liquids 
was  entirely  different,  for  carbon  did  not  shew  any 
tendency  to  the  absorption  s])oken  of  bv  Dr.  Fowler 
although  it  was  well  known  to  be  an  excellent  absorbent 
for  ga.>,es.  The  paper  showed  how  much  there  was  yet 
to  be  learnt  regarding  phenomena  of  constant  occurrence 
affecting  very  deeply  the  changes  which  are  continually 
going  on  around  us. 

Mr.  Julius  Hi-bnek  asked  what  colouring  matter 
was  used  for  the  puri>o^o  of  testing  ?  It  was  well  known 
that   a    nunil>er   of    these    media    attracted    some    of   the 
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colouring  matters  very  strongly,  and  in  this  respect  he 
thought  Hiight  Ih?  misleading,  esj»ecially  if  weak  solutions 
■were  used. 

Mr.  \V.  H.  CoLEM.AN  remarked  that  Dr.  Fowler  might 
po>.<ibly  know  that  in  the  ex{XTiments  carried  out  by 
Prof.  Liversedge.  quartz  absorlied  a  cons^iderable  quantity 
of  jK>tas*ium  cyanide  solution,  which  .<howed  that  the 
particular  salt  had  a  considerable  effect  on  the  experiment. 

Mr.  CUFFORD,  in  reply,  said  that  the  average  time  of 
i>a*sage  through  a  working  bed  would  no  doubt  be  pro- 
loniied  by  the  presence  of  colloidal  and  organic  matters 
present.  The  times  given  in  the  table  would  (as  Mr. 
-\nlem  jwinted  out)  represent  minimiim  average  times. 
It  was  unfortimate  the  word  distribution  was  used  in  two 
senses,  indicating  the  average  rate  of  distribution  of  liquid 
over  the  surface  of  the  bed.  and  the  mean  distribution  or 
frequency  (mathematical  sense)  of  the  chloride  on  the 
eflBuent.  Replying  to  Dr.  Gerland.  the  colour  method 
had  been  tried,  but  there  were  several  objections  to  its 
ii*e.  one  as  pointed  out  by  Mr.  Hiibner  was  the  possibly 
selective  absorption  by  substances  present  in  the  bed  ; 
another  was  the  difficulty  of  quantitative  measurement. 
As  to  the  first  trace  of  colour  measuring  the  rate  of  flow, 
it  would  be  seen  from  the  chloride  curve,  that  the  first 
trace  could  only  possibly  represent  the  passage  of  a  very 
«mall  jiortion  of  the  given  dose.  The  total  volume  of  the 
interstitial  space  had  been  determined,  in  each  case,  but 
it  did  not  appear  to  be  directly  connected  with  the  time 
function.  There  was  however  a  close  connection  between 
the  grade  of  the  medium  and  the  time  of  passage  through 
the  bed.  The  greater,  the  aggregate  area  of  the  particles, 
the  greater  the  amount  of  water  retained  by  the  medium. 
Each  dose  or  sprinkle  mixed  with  and  displaced  a  certain 
amount  of  interstitial  water,  and  the  greater  the  amount 
of  interstitial  water,  the  longer  would  be  the  average  time 
of  passage  through  the  bed.  The  present  practice  of  con- 
structing deep  Vjeds  with  coarse  medium  and  shallow  beds 
with  fine,  had  a  rational  explanation  in  the  average  time 
of  percolation.  The  average  time  of  passage  through 
three  feet  of  coal,  J  to  i  inch,  worked  out  the  same  as 
through  6  ft.  3  in.  of  the  same  material,  J  to  |  inch  grade. 

Dr.   Fowler,   in   reply,   said   these  experiments   could    ! 
be  carried  on  to  an  unlimited  extent.     Mr.  Halliwell  had    j 
made  an  interesting  suggestion  as  to  whether  the  simul- 
taneous action  of  other  salts  would  increase  the  amount 
of    absorption    of    ammonia.     They    had    thought    that    I 
pO(*sibly  calcium  chloride  might  have  this  effect,  and  had    | 
tried  it  in  connection  with  electric  light  carbon,  but  the 
re*tult«  were  not  verj-  conclusive.     As  regards  the  theory    , 
of  what  exactly  happened   in  regard   to  absorption,  he    ! 
bad  tried  to  avoid  making  any  statements  in  the  paper 
vhich  were  not  proved.     In  reply  to  Dr.  Knecht,  he  was 
quite  of  oninion  that  the  oxidation  of  dimethyl  aniline 
was    jirobably   a   catalytic    phenomenon   due    i)Ossiblv   to 
oxide  of  iron,  and  he  intended  to  follow  up  the  question. 
He    wa*    unaware    of    the    experiments    referred    to    by    ' 
Mr.  Coleman,  but  thought  it  jwssibie  that  some  amount 
of   iron    might   have    l)een    present   in   the   quartz   used. 
The  quartz  uj-ed  in  their  exj)eriments  was  pure  granulated 
quartz,  nurh  a.H  w  u.sed  in  high  pressure  water  filters,  and 
had  been  kindly  fumUhed  them  by  Messrs.  .Mather  and 
PIstt.     The  gravel  used  was  screened  to  about  I    inch, 
and  included  jiarticles  of  stone  and  shell. 

In  renly  to  the  Chairman,  he  admitted  that  he  had 
rather  loowly  ••tated  that  the  material  l»ecame  more 
bwic  ;  what  he  had  in  mind  was  the  production  of 
ammonium  carlirmate  bv  interaction  of  ammonium 
chloride  and  calcium  carfK»nate.  As  a  matter  of  fact, 
he  wax  inclined  to  think  that  the  reactions  observed 
were  of  the  xame  cla*iM  as  those  descril>ed  by  Hall  and 
Gimingham.  Kut  while  a  certain  chemical  comiKjsition 
appeared  to  1*  neces«arj-,  there  was  required  also  a 
ceitAin  physical  utmcture.  It  did  not  seem  to  Ik;  entirely 
a  qoection  of  extent  of  surface,  but  rather  of  the  chara<;ter 
of  the  surface.  A  jiowdered  suljstance  did  not,  e.g.,  act 
in  the  name  way  a«  one  cf/nsi-iting  of  larger  pieces  with 
utriated  nuriAce*.  The  nurface  tension  within  these 
crevice*  ap{<earr-d  to  have  some  inflnen'e  on  the  results. 
With   reference    to   the   non-alworption    by   electric   light   i 


carbon  it  must  be  remembered  that  they  were  not  dealing 
with  free  ammonia,  but  with  ammonium  chloride.  In 
conclusion  he  might  repeat  that  the  experiments  were 
made  to  find  out  something  of  the  physical  and  chemical 
conditions  under  which  nitrification  took  place.  They 
knew  that  nitrification  took  place  more  rapidly  on 
extended  surfaces,  and  he  wished  to  carefully  study  the 
nitrification  of  simple  substances  in  contact  with  surfaces, 
but  before  entering  upon  such  work  it  was  necessary 
to  find  out  if  any  purely  physical  or  chemical  effect  was 
produced,  apart  from  biological  action,  and  they  found 
that  in  almost  every  case  except  quartz  some  such  physico- 
chemical  inter-action  did  take   place. 
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THE  TOWNSEND  ELECTROLYTIC  CELL. 

BY    L.    H.    BAEKELAND,    SC.D. 

In  1902,  C.  P.  Townsend  (*)  outlined  the  theoretical 
principles  and  problems  involved  in  the  electrolytic 
production  of  alkali  and  chlorine.  In  logical  harmony 
with  his  theory,  he  found  an  original  method  for  perfecting 
diaphragm  cells.  Up  till  then  the  latter  had  not  been 
a  great  commercial  success.  Many  believe  that  this 
was  due  to  the  rapid  deterioration  of  the  diaphragm 
itself,  and  the  patent  records  of  different  countries  furnish 
a  long  list  of  inventions,  having  in  view  improvements 
of  diaphragms,  either  by  modifying  their  construction, 
or  by  introducing  new  materials.  Some  inventors  went 
so  far  as  to  entirely  do  away  with  diaphragms.  This 
was  accomplished,  for  instance,  in  the  gravity  cell,  where 
the  anolyte  and  catholyte  are  kept  separate  by  their 
difference  in  specific  gravity ;  or,  again,  by  selecting 
a  liquid  metal  cathode,  as  in  the  mercury  or  molten 
lead  cells.  In  any  of  these  cells,  the  main  problem  remains 
— how  to  avoid  the  tendency  toward  recombination  of  the 
alkali  hydroxide,  liberated  at  the  cathode,  with  the 
chlorine  set  free  at  the  anode.  This  recombination  is 
rendered  possible  by  the  phenomenon  of  diffusion.  What- 
ever will  restrict  diffusion  will  retard  recombination ; 
whatever  will  favour  diffusion  will,  at  the  same  time, 
hasten  recombination.  Recombination  does  not  involve 
merely  a  loss  of  energy  efficiency,  by  allowing  some  of  the 
valuable  products  set  free  by  the  electric  current  to  re- 
combine  ;  it  also  means  that  the  chlorine,  on  actin;;  on 
the  alkali  hydroxide,  produces  a  mixture  of  alkali  chloride 
and  alkali  hypochlorite  (or  chlorate,  at  higher  tempera- 
tures). Both  of  these  oxygen  compounds  are  harmful, 
and  may  become  fatal  to  the  proper  operation  of  the  cell. 
In  their  turn,  they  will  undergo  electrolysis  and  oxirtise 
the  graphite  anodes :  the  latter  will  undergo  rapid 
corrosion,  vitiate  the  functions  of  the  cell,  and  increase 
the  cost  of  oj)eration,  maintenance,  and  renewals.  This 
is  clearly  established  by  the  fact  that,  for  a  given  cell, 
the  amount  of  hypochlorite  or  chlorate  in  the  anode  liquor 
is  in  direct  proportion  to  the  ami)ere  efficiency.  As 
a  corrollary  to  this,  it  has  been  proved  that  the  rapid 
corrosion  of  the  graphite  anodes  is  a  sure  indication  of 
low  efficiencies. 

In  this  matter,  the  exertions  of  inventors  have  not 
always  been  giiided  by  the  proper  understanding  of  the 
following  principles  : 

First :  The  rate  of  diffusion  between  anolyte  and 
catholyte  is  a  function  of  the  concentration  of  the  diffusing 
solutions. 

•  "  Klectrochemlcal  Industry,"  1,  23. 
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Second  :  The  amount  of  diffusion  is  a  function  of  the 
time  during  which  the  given  sohitions  remain  in  contact. 

Third  :  The  alkaline  hj-droxide,  in  contact  with  the 
cathode,  takes  part  in  the  electrolysis,  and  the  liberated 
hvdroxyl  ions  tend  to  migrate  towards  the  anode. 

For  these  reasons,  gravity  cells,  working  with  an 
acceptable  ampere-efficiency,  give  necessarily  a  weak 
caustic  liquor. 

Several  attempts  have  been  made  to  circumvent 
recombination,  by  transforming  the  liberated  sodium 
hvdroxide  into  less  soluble  or  chemically  less  active 
compounds.  One  of  the  methods  conceived,  with  this  end 
in  view,  consists  of  submitting  the  cathode  liquor  to  the 
action  of  carbon  dioxide,  so  as  to  form  carbonate  or 
bicarbonate  of  sodium.  From  a  commercial  standpoint, 
this  process  is  rather  a  backward  step,  because  it  trans- 
forms high  priced  sodium  hydroxide  into  the  less  valuable 
carbonates. 

I  shall  not  attempt  to  undertake  the  critical  examina- 
tion of  the  different  types  oi  mercury,  or  other  liquid- 
cathode  cells  that  have  been  j^roposed.  or  that  have 
been  in  more  or  less  successful  commercial  vise.  But  I 
desire  to  emphasise  the  fact  that,  from  a  commercial 
standpoint,  it  is  not  sufficient  that  a  cell  should  have 
high  ampere  efficiencies,  or  high  energy  efficiencies.  Indis- 
pensable as  these  qualities  are,  they  represent  but  partially 
the  qualifications  of  a  successful  cell.  A  cell  giving  an 
almost  theoretical  energy  efficiency,  may  yet  prove  a 
commercial  impossibility,  if  initial  cost  of  installation, 
or  maintenance,  are  too  high,  or  if  the  cell  is  too  delicate 
to  be  operated  by  workmen  of  average  skill.  And  here, 
as  in  other  branches  of  chemical  industry,  it  has  frequently 
happened  that  experts,  called  upon  to  give  an  opinion 
on  electrolytic  cells,  have  accordeil  an  exaggerated  import- 
ance to  theoretical  efficiencies,  while  neglecting  to  put 
enough  stress  to  initial  cost  of  plant,  amortisation,  cost 
of  maintenance,  and  regularity  of  operation.  In  other 
terms,  instead  of  determining  how  good  a  given  cell  is 
under  the  best  conditions,  if  they  had  tried  to  discover 
what  "  hard  knocks  "  the  apparatus  can  stand,  they 
might  have  found  out  inherent  causes  of  future  insuccess 
and  saved  disastrous  failure,  by  remedying  the  weak 
points,  provided  a  remedy  was  possible. 

In  the  To\vnsend  cell,  diffusion  and  subsequent  recom- 
bination of  cathions  and  anions  is  almost  entirely  pre- 
vented by  automatically  removing  all  cathode  liquor 
as  soon  as  it  appears,  and  surrounding  it  with  a  chemically 
inactive  and  physically  immiscible  liquid.  The  liquid 
preferred  in  practice  is  kerosene. 

How  this  result  is  obtained  is  best  seen  from  the  dia- 
gram of  a  vertical  cross-section  of  the  To\vnsend  cell,  in 
its  simplest  form  (Fig.  1).  An  anode  compartment  is 
enclo-ed  between  a  lid  (C),  two  vertical  diaphragms  (D), 
and  a  U-shaped  non-conducting  body  (H).  of  which  only 
the  section  oi  the  lower  part  is  sho\\Ti.  Through  the  lid 
of  the  cell  pass  the  graphite  anodes  (G),  by  the  upper  parts 
of  which  are  connected  with  the  electric  generator.  The 
diaphrasms  adhere  closely  to  two  perforated  iron  plates, 
which  form  the  cathodes  (S).  The  latter  are  fastened 
to  two  iron  sides  (I),  bulging  outwards  in  the  middle, 
so  as  to  form  a  cathode  compartment.  The  anode  com- 
partment i«  kept  filled  with  saturated  brine  (T),  while 
the  cathode  compartment  contains  kerosene  oil  (K). 
Even  if  the  two  liquids  were  situated  at  the  same  level, 
there  would  be  a  hydrostatic  pressure  from  the  anode 
compartment  towards  the  cathode  compartment.  Under 
these  conditions,  the  brine  is  pressed  from  the  anode 
chamber,  through  the  diaphragm.  As  soon  a«  the  electric 
current  is  turned  on,  the  percolating  brine  becomes  cathode 
liquid,  and  the  strentrth  in  caustic  hydroxide  of  the  latter 
will  increase,  according  to  the  number  of  amperes.  But 
all  the  liquid,  as  soon  as  it  travei-ses  the  diaphragm,  runs 
through  the  perforations  of  the  anode  plate,  and  there, 
meeting  a  body  of  immiscible  oily  liquid,  acquires,  by  a 
capillary  phenomenon,  a  globular  shape.  It  soon  detaches 
itself  from  the  cathode  plate,  and  sinks  rapidly  to  the 
bottom  of  the  oil,  into  the  caustic  pocket  (A),  where 
henceforth  it  is  removed  from  all  possible  chemical  or 
physical  action.  This  simple,  yet  elegant,  method 
removes  the  caustic  soda  almost  instantaneously  from  the 
zone  of  perturbation.     The   inflow  and   overflow  of  the 


brine  in  the  anode  compartment  are  so  arranged  that  the 
level  of  this  liquid  can  be  cjnickly  raised  or  lowered, 
and  kept  automatically  constant.  This  method  furnishes 
a  ready  means  for  augmenting  the  hydrostatic  pressure,, 
and  thereby  increasing  the  rate  of  percolation,  in  accord* 


Fig.  1. — Diagram  of  Townsend  cell. 


ance  with  the  density  of  the  electric  current,  or  in  com- 
pliance with  the  desired  strength  of  caustic  liquor': 
thus  weak  or  strong  cathode  liquid  can  be  obtained 
at  will  by  merely  raising  the  level  of  the  brine. 

This  is,  in  substance,  the  way  in  which  the  cell  was  first 
conceived  by  C.  P.  Townsend,  aided  by  Elmer  A.  Sj^rry. 
After  operating  the  cell  in  large  units  for  some  time, 
some  mechanical  modifications  suggested  themselves, 
which  have  been  successfully  carried  out,  although,  ou 
the  whole,  the  original  idea  was  entirely  resjiected.  We 
found,  for  instance,  that  several  new  contrivances  were 
advisable,  so  as  to  render  the  operation  of  large  units 
more  regular. 

The  cells  which  I  am  to  describe  now  are  those  which 
have  been  in  continuous  operation,  on  a  large  scale,  since 
the  beginning  of  January,  I90G.  Each  of  these  has  been 
carrying  from  2,000  to  2,300  ami>eres  per  cell ;  new  cells 
are  now  under  construction  which  will  carry  over  4,000 
amperes  each.  All  these  cells  are  operated  under  the 
extrem3ly  high  current  density  of  about  one  ampere 
per  square  inch  of  anode  surface.  The  cells  measure  about 
8  feet  long  by  3  feet  high  by  12  inches  wide.  The  (J-shaijed 
non-conducting  body,  which  has  been  mentioned  l^efoie, 
is  cast  of  cement  concrete.  The  two  large  iron  side-jjlates, 
bulging  out  in  the  middle,  are  ])rovided  with  flat  borders, 
and  to  each  of  them  is  fastened  inside  a  )>erforated  .^heet 
of  iron,  which  forms  the  cathode.  Against  the  latter 
is  applied  the  diapliragm,  which  I  will  de-^eribe  later  on. 
The  flat  borders  of  the  iron  .-ides  are  jjrojx'rly  jjlancd  and 
dressed,  and,  by  means  of  a  rubl)er  gasket,  they  fit  tightly 
agaiast  the  smooth  surface  of  the  concrete  (U).  Strong 
steel  clamps  hold   tho   whole  system  rigidly  in  position. 
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The  latter  are  designed  so  that  it  takes  but  a  very  few 
minutes  to  take  the  cell  apart,  or  to  put  it  together  ; 
this  allows  easy  in#^»eotion  and  quick  cleaning.  The  inflow 
and  overriow'of  the  brine  in  the  anode  compartment 
are  so  arranged  that  the  level  of  the  liquid  can  be  instantly 
raised  or  lowered  and  maintained  automatically  at  the 
desired  height.  For  this  purpose,  a  system  of  stoneware 
channels  is  imbedded  in  the  concrete  body,  as  shown 
by  the  diagram  (Fig.  2).  These  are  two  horizontal  cross 
channels,  mtercommunicating  with  a  vertical  one.     The 


Fig.  2. — Townsend  cell. 


•upper  cross-channel,  A,  serves  as  an  exit  for  the  gas, 
■while  the  lower  one,  B,  provides  a  flush  hole  for  cleaning 
the  bottom  of  the  cell.  A  glass  tube,  C,  slides  in  the 
vertical  channel  through  a  perforated  stopper,  D,  at  the 
lower  end.  This  tube  can  be  raised  or  lowered,  and 
affords  a  ready  means  for  modifying  the  height  of  the 
overflow,  so  as"  to  control  the  hydrostatic  pressure  in  the 
anode  chamber.  This  allows  the  making  of  strong  or 
weak  caustic  liquor,  merely  by  moving  the  glass  tube, 
an  operation  which  requires  but  a  couple  of  minutes. 

The  overflowing  brine  of  all  the  cells  is  sent  to  a  common 
reservoir.  At  the  bottom  of  each  cathode  compartment, 
there  is  a  slight  depression  or  caustic  pocket,  where  the 
separated  cathode  liquor  collects.  But  this  liquid  does 
not  accumulate  beyond  a  few  cubic  centimeters  ;  it  is 
steadilv  drained  by  means  of  an  adjustable  iron  pipe, 
which  carries  the  caustic  liquor  from  underneath  the 
kerosene,  in  about  the  same  way  as  the  goose-neck  tube 
of  a  Florentine  flask.  In  this  manner,  the  rich  cathode 
liquor  runs  out  from  both  sides  of  the  cell,  in  two  con- 
tinuous streams,  and  is  conveyed  into  a  general  storage 
tank,  whence  it  toes  to  the  evaporating  pans.  All  the 
cells  work  automatically,  and  one  man  is  suflBcient  for 
supervising  a  cell  plant  producing  daily  tens  of  tons  of 
caustic  soda.  Losses  of  kerosene  are  slight ;  they  are 
due  partially  to  evaporation,  and  also  to  mechanical 
•waste — this  "amounts  to  about  two  dollars  daily  for  a 
large  plant,  and  only  once  in  a  while  is  it  necessary  to 
repIenL-h  the  oil  compartment,  so  as  to  keep  a  steady 
level.  After  this  description,  it  becomes  evident  that  the 
whole  cell  is  relatively  inexpensive  in  construction.  This 
means  a  considerable  reduction  in  the  initial  cost  of  a  plant, 
as  compared  to  that  of  mercury  cells,  of  which  the  mercury 
alone  representa  several  times  the  cost  of  a  complete 
Townsend  cell ;  this  means,  furthermore,  a  lesser  cost 
of  amortuation  and  maintenance. 

An  essential  part  of  a  diaphragm  cell  is  the  diaphragm 
it«elf.  and,  therefore,  a  word  as  to  the  nature  of  this 
diaphragm  will  not  be  out  of  place.  At  first,  the 
diaphragms  of  the  Townsend  cell  were  made  of  two  or 
more  thicknesses  of  asbestos  paj>er,  but  this  involved 
rather  delicate  handling  and  considerable  expense  for 
renewals.  I  was  therefore  led  to  suVjstitut*  another 
form  of  diaphragm,  for  which  y)atent  protection  has 
been  obtained.  It  consists,  essentially,  of  a  woven 
sheet  of  asbestos  cloth,  of  which  the  pores  are  filled  with 
a  special  paint,  made  of  a  mixture  of  oxide  of  iron, 
asbestos  finre,  and  gummy  iron  hydroxide.  Iron  oxide 
resists  chlorine  and  sodium  hydroxide ;  on  the  other 
hand,  the  semi-colloidal  iron  hydroxide  provides  an 
inorganic  Vjinder  for  the  asbestos  fih»re — it  acts  in  about 
the  same  way  as  the  organic  size,  which  is  used  in  the 

manufacture  of  asbestos  paper,  but  it  has  the  advantage 
of  not  becoming  gummy  in  contact  with  sodium  hydroxide. 
Whenever  the  diarthragm  has  to    l<e   renewed,  the    cloth 

8  simply  scrubbed  and  washed,  and  a  new  coat  of  jaint 


is  applied ;  after  the  latter  is  dry,  this  renovated  diaphragm 
is  again  ready  for  use.  All  this  takes  but  little  time. 
The  frequency  of  renewals  of  diaphragms  depends  very 
much  on  the  conditions  of  the  brine  ;  with  very  clear 
and  pure  brine,  a  diaphragm  may  not  require  repainting 
for  several  months,  but,  in  practice,  this  is  not  easily 
obtainable :  nevertheless,  even  with  impure  or  unsettled 
brine,  the  diaphragms  only  require  repainting  about 
once  in  five  weeks. 

Acheson  graphite  blocks  are  used  as  anodes.  Under 
proper  conditions  of  operation,  these  anodes  will  last 
an  astonishingly  long  time  without  the  slightest  signs 
of  deterioration.  But  even  tinder  the  worst  conditions, 
they  only  require  partial  renewal  after  about  one  year's 
continuotis  hard  service. 

One  of  the  numerous  problems,  with  which  we  were 
confronted  in  the  operating  of  a  large  cell  plant,  was  to 
provide  practical  means  for  insuring  a  quick  resaturation 
and  filtration  of  the  spent  anode  liquor,  as  it  leaves  the 
cell  by  the  overflow.  That  liquor  has  to  be  returned 
to  the  general  brine  system,  and  this  is  no  small  problem 
of  chemical  engineering ;  indeed,  the  spent  anode  liquor 
has  to  be  brought  up  quickly  from  specific  gravity  1-18 
to  specific  gravity  1-2.  This  liquid  is  warm,  and  carries 
an  uncomfortable  amount  of  chlorine  gas  that  should  not 
be  lost.  Many  hundreds  of  thousands  of  gallons  of  this 
liquor  every  day  have  to  be  resaturated,  filtered,  and 
kept  in  continuous  circulation,  in  a  plant  which  is  supposed 
to  run  day  and  night  from  the  beginning  to  the  end  of 
the  year,  without  stopping.  How  I  have  endeavoured 
to  solve  this  difficulty,  I  may  better  describe  by  referring 
to  the  text  of  my  American  Patent  (see  Fig.  3). 


^^ 


"  1  represents  a  covered  regenerating- tank  of  size 
proportionate  to  the  volume  of  electrolyte  to  be  treated, 
and  constructed  of  material  which  is  substantially 
unaffected  by  chlorinated  brine.  I  prefer  to  construct 
this  tank  of  slate  or  of  concrete  lined  with  slate,  the 
joints  being  waterproofed  by  an  acid-proof  cementing 
material,  such  as  pitch  or  asphalt.  All  portions  of  the 
tank  and  its  appurtenances,  as  well  as  of  the  circulating 
system,  should  be  constructed  of  acid-proof  stoneware, 
hard  rubber,  or  other  material  not  injuriously  affected 
by  chlorinated  brine.  A  false  bottom,  2,  is  suitably 
supported,  as  by  blocks,  3,  above  the  tank-bottom,  and 
is  provided  with  a  multiplicity  of  apertures,  4.  This 
false  bottom  may  consist  of  perforated  slate,  as  shown, 
of  spaced  parallel  bars  or  strips,  of  "  drainer-blocks  " 
such  as  are  commonly  used  in  pulp  manufacture,  or  of 
equivalent  materials.  Over  this  false  bottom  I  [)referably 
distribute   acid-proof  gravel  or   crushed   stone,   5,   upon 
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which  I  may,  if  desired,  spread  a  layer,  6,  of  sand.  This 
serves  to  support  a  bed,  7,  of  salt,  which  should  be  of  a 
high  degree  of  purity,  and  which  is  replenished  as 
dissolved.  The  thickness  of  the  layer  of  gravel  or  of 
gravel  and  sand  may  vary  according  to  requirements, 
and  any  equivalent  permeable  support  for  the  salt  may 
be  substituted  therefor.  8  represents  the  inlet-pipe  of  a 
rotary  pump,  9,  a  cock  being  preferably  interposed  between 
-the  pump  and  the  tank.  This  pump  discharges  through 
pipe,  10,  into  a  supply  tank,  11,  serving  as  a  source  of 
supply  through  overflow-pipe,  12,  to  the  several  electro- 
lytic cells,  and  located  at  a  height  sufficient  to  give  the 
pressure  required.  The  supply  tank,  11,  is  provided 
with  an  overflow,  whereby  any  excess  of  liquid  above 
that  required  for  the  cells  is  returned  through  pipe,  13, 
to  the  side  of  the  tank,  1,  opposite  the  pipe,  8.  The 
pump  9  should  have  a  capacity  somewhat  exceeding 
the  maximum  requirements  of  the  cells.  Tank  1  is 
provided  with  a  liquid-sealed  overflow,  14,  and  I  preferably 
provide  also  a  safety  overflow-pipe,  15,  extending  from 
•the  horizontal  member  of  pipe,  13,  to  a  point  somewhat 
above  the  level  of  the  overflow,  14,  but  below  the  top 
of  the  tank.  The  chlorinated  and  spent  brine  from  the 
electrolytic  cells  is  permitted  to  flow  to  the  regenerating- 
tank,  1,  tlirough  a  conduit,  16,  discharging  into  a  well,  17, 
within  the  tank.  The  construction  is  such  as  to  permit 
the  free  escape  of  chlorine  dissolved  or  otherwise  conveyed 
by  the  liquid  in  conduit,  16,  and  a  branch  pipe,  18,  is 
provided  for  conveying  the  separated  chlorine  to  the 
bleach-chambers  or  other  points  of  utilisation. 

'•  The  salt  is  introduced,  preferably  continuously,  tln-ough 
a  charging-hopper,  19,  which  extends  below  the  normal 
liquid  surface.  A  sealing-well,  20,  surrounds  the  lower 
portion  of  the  sealed  inlet,  and  serves  to  prevent  escape 
of  chlorine  therethrough  in  case  the  liquid  is  withdrawn 
from  the  tank.  The  salt  is  introduced  to  hopper,  19, 
through  a  trough  or  chute,  21,  which  may  be  of  wood, 
and  is  conveyed  by  saturated  brine  in  quantity  sufficient 
to  maintain  the  proper  volume  of  liquid  in  the  system. 
This  brine  flowing  upwardly  from  the  sealing-wall,  20, 
into  the  body  of  the  tank  1  carries  with  it  the  salt  and 
distributes  the  same  over  the  surface  of  its  supporting- 
bed.  It  will  be  noted  that  the  spent  brine  is  introduced 
into  the  tank  above  this  body  of  salt  and  percolates  through 
the  same  and  through  its  supporting-bed,  whereby  any 
suspended  impurities  are  removed.  In  case  the  salt 
from  which  the  brine  is  prepared  contains  impurities 
which  are  precipitated  in  alkaline  solution,  it  is  preferably 
preliminarily  rendered  slightly  alkaline  and  decanted 
or  filtered  from  the  precipitate.  In  such  case  it  is  desirable 
to  neutralise  any  alkalinity  by  the  addition  of  hydrochloric 
acid  in  theoretical  proportions  or  in  slight  excess  thereof. 
I  have  indicated  for  this  purpose  an  acid-supply,  22, 
arranged  above  the  chute,  1,  and  discharging  into  the 
brine  flowing  therein.  Acid  introduced  into  the  brine 
at  this  point  is  quickly  and  thoroughly  commingled 
therewith.  23  represents  an  aperture,  normally  closed, 
of  which  a  number  may  be  provided  for  the  purpose  of 
flushing  out  the  tank  1  when  required.  24  are  similar 
apertures  for  the  flushing  out  of  impurities  which  may 
have  accumulated  on  the  top  of  the  filtering-bed." 


The  system,  as  described,  has  been  in  operation  for 
about  sixteen  months,  with  only  two  or  three  short 
stoppages  for  cleaning.  A  word  might  be  said  as  to  the 
products  of  the  cell.  The  chlorine  gas  is  used  for  the 
manufacture  of  bleaching  powder,  in  ordinary  lead 
chambers.  The  caustic  liquor,  on  leaving  the  cell,  still 
contains  more  or  less  large  quantities  of  unconverted 
chloride  of  sodium.  For  instance,  a  cathode  liquor 
containing  150  grms.  of  sodium  hydroxide  per  litre 
will  contain  also  213  gims.  of  sodium  chloride.  By 
reducing  percolation,  the  strength  of  the  cathode  liquor 
can  be  increased  to  25%  of  hydroxide  or  over,  and  even 
then  it  will  contain  14%  of  chloride.  But  in  practice 
it  is  found  more  economical  to  run  at  lower  strength  ; 
evaporation  in  a  series  of  vacuum  pans  and  open  kettles 
separates  the  salt,  and  the  remaining  caustic  lye  is  further 
concentrated  in  large  cast-iron  finishing  pots.  When, 
finally,  almost  all  water  has  been  driven  off,  the  molten 
caustic  is  ladled  into  steel  drums.  The  latter  stand 
on  a  train  of  little  railway  trucks,  where  they  are  filled 
with  the  molten  mass.  Finally,  the  whole  train  is  pulled 
out  of  the  evaporating  building,  so  as  to  hasten  cooling 
in   the   open   air. 

Thus  far,  I  have  said  nothing  as  to  the  efficiencies  of 
the  cell.  In  special  tests,  where  the  cell  was  operated 
under  very  favourable  conditions,  it  has  been  possible 
to  maintain  the  ampere  efficiency  quite  close  to  100%, 
the  voltage  not  exceeding  3-4  to  3-0  volts,  but  in  practice 
these  ideal  conditions  are  seldom  realised,  Avhere  a  large 
set  of  cells  have  to  be  operated  at  the  same  time,  and 
where  efficiency  has  often  to  be  sacrificed  to  expediency. 
But  even  then,  ampere  efficiencies  ranging  between 
96%  and  97%  are  not  unusual.  Under  abnormally 
defective  conditions,  brought  about  by  some  temporary 
disturbances  in  the  plant  which  were  not  under  the 
control  of  the  cell-room,  the  ampere  efficiency  has  seldom 
fallen  below  90%.  Under  more  normal  working  conditions, 
the  average  ampere  efficiencies,  in  a  row  of  cells,  can 
easily  be  maintained  around  96%. 

As  to  the  energy  efficiencies,  they  decrease  when  the 
voltage  increases ;  as  the  latter  augments  with  the 
number  of  amperes  sent  through  the  cell,  it  stands  to 
reason  that  cells  running  with  light  current  densities 
will  also  indicate  a  high  current  efficiency.  This  shows 
how  absurd  it  is  to  speak  about  energy  efficiencies  without 
mentioning  current  densities.  For  instance,  a  density 
of  one-half  ampere  per  square  inch,  which,  in  comparison 
to  other  electrolytic  cells,  is  very  high,  allows  the  cell  to 
be  run  at  as  low  a  voltage  as  3-4  volts,  but  in  practice 
it  has  been  found  more  economical  to  sacrifice  some  of 
the  energy  efficiency  and  run  at  high  current  densities. 
Even  then,  when  running  at  the  very  high  rate  of  one 
ampere  per  square  inch,  the  voltage  averages  4-7  volts 
per  cell. 

The  Niagara  Falls  plant,  where  the  Townsend  cells 
have  been  in  continuous  operation  for  sixteen  months, 
is  producing  daily  about  five  tons  of  caustic  and  eleven 
tons  of  high-grade  bleaching  powder,  and,  on  the  strength 
of  what  has  been  accomplished,  it  has  been  decided 
to  increase  the  installation  to  four  times  its  present 
size. 
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tlu-ee  channels :  i,  for  steam;  ;,  for  eondensed  water :  and 
another,  k,  between  the  two  former,  to  feolate  them  from 
one  another.  The  steam  travels  in  the  direction  sho^^ti. 
by  the  arrows  into  the  pipe,  /,  which  extends  horizontally 
to  the  far  end  of  the  cylinder,  and  the  condensed  water 
escapes  by  the  pipe,  g,  which  is  bent  downwards  to  nearly 


The  travelling  band  on  which  the  materials  are  carried, 
i*  divided  into  sections,  a,  a^,  a^,  formed  of  wires,  h, 
utrenftthened  by  cross-bars.  c.  Each  section  corresponds 
in  width  with  the  length  of  a  link  of  the  endless  chain,  d, 
by  which  they  are  supported.  The  sections  are  hinged 
together  bv  pieces  of  metal,  r.  as  showTi.  The  object  of 
the  invention  is  to  avoid  the  danger  of  breaking  the  band 
when  it  parses  over  the  rollers. — W.  H.  C. 


JUgvlaXing   the    rtspectire   quantities    of    two    fluids   to    he 

mixed  with,  each  nthtr  as  thuy  flow  ;     Means  for . 

W.  B.  Baron  and  The  Fuel  .Saving  and  Water  Treating 
Co.,  Ltd..  .Manr  hester.     Eng.  Pat.  2(J,813,  Sept.  19, 190G. 

The  flow  of  the  added  liquid  is  regulated  by  an  adjustable 
weir  consinting  of  a  slotted  i)ijje  which  is  raised  or  lowered 
in  the  reservoir  in  which  that  liquid  Is  contained.  The 
movement  of  the  clotted  pif)e  i.-  effected  by  a  lever  and 
float,  or  bv  other  suitable  mean'*,  ^o  that  it  i."  raised  or 
lowerwl  a>*  the  level  of  the  principil  liquid  flowing  over  a 
fixed  weir  rises  or  falls. — W .  H.  C. 


Drying  and  like  machines  ;■  .Stcam-hi-ated  cylinders  for . 

D.  J.  Bonnchotcn,  Goor,  Holland        Eng.  Pat.  22,043, 
Oct.  12.  1906. 

The  Bteam  inlet,  h,  and  the  outlet,  r,  for  condensed  water 
from  the  drving  rylindcr,  '/,  both  j»aMh  through  the  same 
ca*ting.  a.  no  that' there  i'^  f^ly  fmc  joint,/;,  to  Ix;  made. 
The  casting,  a,  tn  attached  to  a  rompoimd  conduit,  h, 
which  servps  for  a  number  of  cylindent.     Thiji  conduit  has 


the  bottom  of  the  cylinder.  The  lubricating  oil  is  fed  from 
the  cup,  q).  through  the  channel,  n,  to  the  ducts,  o,  o,  m 
+he  channels,  h,  and  r,  which  are  bent  as  shown  to  deliver 


the  lubricant  in  a  direction  contrary  to  that  in  which  the 
fluid  pa.ssing  through  the  channels,  b,  and  c,  J^^*^^"'^'^- 
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Pumping  or  moving  gases  ;    Apparatus  for   raising  and 

lowering  the  level   of  liquids  for  the  purpose   of . 

Allgemeine  Feuertechnische  Ges=.m.b.H.,  Berlin. 
Eng.  Pat.  24,427,  Nov.  1,  1906.  Under  Int.  Conv., 
Nov.  2,  1905. 

Water  caused  to  flow  through  the  pipe,  A,  into  the 
closed  vessel,  B,  drives  the  air  or  gas  in  B,  tluough  the 
pipe,  E.  into  the  vessel,  F,  and  forces  the  "  sealing  liquid  " 
in  F,  through  the  pipe,  G,  into  the  vessel,  H,  where  it 
forces  the  gas  in  H,  through  the  valved  pipe.  J.  As  soon 
as  the  level  of  the  liquid  in  B,  reaches  the  top  of  the 
siphon,  C.  the  latter  acts,  and  the  level  of  the  liquid  falls, 
the  bore  of  C,  being  greater  than  that  of  A.  The  motion 
is  transmitted  to  the  liquid  in  H,  so  that  gas  is  drawn  in 
through  the  valved  pipe,  K.  The  special  claims  are  for  :  — 
1,  the  transmission  of  the  motion  of  the  liquid  in  B,  to 
a  second  "  sealing-liquid  "  ia  F,  and  K,  which  has  no  action 
on  the  gas  pumped  ;  2,  the  transmission  of  the  motion 
from  B,  to  F,  by  a  buffer  of  air  or  inert  gas,  which,  owing 
to  the  length  of  the  pipe,  E,  acts  as  a  thermal-insulator 
in  order  that  the  temperature  of  the  w  ater  used,  may  have 
no  effect  on  the  gas  pumped  ;    3,  the  provision  of  an  air- 


fj 

?-K 

H 

—   —  _ 

^=— -J 

"    -  ~_~  r 

—  _  7 

^ 


on  the  same  end-plate,  or  disc,  so  as  to  form  a  centrifugal 
fan  with  axial  intake  and  circumferential  discharge.  The 
blades  of  each  fan-wheel  from  the  intake  to  the  disc  are 
successively  fewer  in  number  but  of  greater  radial  depth. 

— W.H.  C. 

Extracting -retort.     J.     G.     Gardner,     Lake    Butler.    Fla. 
U.S.  Pat.  856,049,  June  4,  1907. 


pipe,  D,  so  that  atjnospheric  pressure  may  be  re-estab- 
lished in  B,  after  each  stroke  ;  and  4,  the  formation  of  an 
enlargement  on  the  siphon-pipe,  C,  to  cause  it  to  always 
begin  to  act  at  the  same  level. — W.  H.  0. 

Separating    liquids  •      Centrifugal     machines     for . 

H.    B.    E.    Frost,    Copenhagen,    Denmark.     Eng.    Pat. 
26,833,  Nov.  26,  1906. 

CHA>'NEL-SHAPEr>  indentations  are  provided  in  the  neck 
of  the  funnel,  (or  conical  division  plate),  for  the  escape 
of  the  heavier  liquid.  The  lighter  liquid  escapes  thiough 
a  hole  bored  eccentrically  in  a  screw  plug  in  the  closed 
upper  end  of  the  neck  of  the  funnel.  The  plug  can  be 
turned  so  that  the  distance  of  the  outlet  o]iening  from  the 
axis  of  the  drum  may  be  varied. — W.  H.  C. 

Washing  machines  [for  filtering-material].  A.  J.  Boult, 
London.  From  E.  Goldman  and  Co..  Cliicago,  U.S.A. 
Eng.  Pat.  27,958,  Dec.  7,  1906. 

The  material  is  washed  in  a  trough,  into  the  lower  part 
of  which  water  and  air  are  forced  by  a  steam  injector. 
At  one  end  of  the  trough  is  a  funnel  placed  horizontally, 
with  a  propeller  rotating  within  it,  to  ensure  thorough 
mixing  and  agitation  of  the  wash-water  and  the  material. 
A  perforated  "eduction"  pipe  is  rotated  horizontally  in 
the  upper  part  of  the  trough  to  allow  the  dirty  wash 
water  to  escape. — W.  II.  C. 

Fans;     Centrifugal .     P.     Kestner,    Lille,    France. 

Eng.  Pat.  929,  Jan.  14,  1907. 

Two  or  more  fan-wheels  of  the  same  outside  diameter 
and  having  blades  of  the  same  axial  length,  are  mounted 


Ax  extraction-vessel  of  the  form  sho-ssn  (see  Fig.)  is  closed' 
below  by  the  sliding  door,  8.  and  has  a  perforated  lining,  18, 
spaced  apart  from  the  conical  portion,  6,  of  the  shell. 
The  liquid  is  withdrawn  through  the  pipe,  17.  which  opens 
into  the  space  between  the  shell  and  the  lining. — W.  H.  C. 


Press ;      A%itoclave ivith    independent    and   movable 

press-plnte.     E.  Decauville.     Fr.  Pat.  373,859,  March  28, 
1906. 

A  HYDRACTJC  press  is  surrounded  by  a  vessel  which  acts 
as  an  autoclave.  In  order  that  the  pre^s  may  be  charged 
easily,  and  that  the  autoclave  may  expand,  freely,  the 
bottom  press-plate  is  moimted  on  a  carriage.  The 
materials  to  be  treated  are  placed  on  the  press- plate, 
and  the  latter  is  then  run  under  the  press-frame,  the  auto- 
clave cover  is  lowered  and  fixed  tightly  to  the  truck- 
plate,  and  th°  ram  set  to  work.  The  latter  engages  a 
projection  on  the  bottom  plate  which  passes  through  the 
truck-plate,  and  the  ram  presses  the  bottom  plate  upwards 
within  the  autoclave  against  the  ton  plate,  which  is  sup- 
ported by  pillars  or  rods. — W.  H.  C. 

Drying  or  carbonisiyig  apparatus  ;  Intensive  and  recuprra- 

tit-e .     Soc.  Peronne  et  Humbert.     Fr.  Pat.  373,934, 

Jan.  26,  1907. 

The  material  to  be  treated  is  placed  in  a  series  t>f  chambers 
connected  bv  Hues,  or  conduits.  The  steam  given  off, 
is  withdraw!!  from  the  lower  part  of  each  chamber  into  a 
common  conduit  bv  a  fan,  and  drawi  through  a  super- 
heater where  it  is  dried.  The  drv  steam  is  then  returned 
by  a  Hue  to  the  upijer  part  of  each  chamber,  and  becomes 
saturated  with  moisture  from  the  materials  under  treat- 
ment. The  doors  of  the  chambers  are  onlv  loosely  closed, 
so  that  the  excess  of  steam  can  escaiie. — W.  H,  C. 


Cl.  II.— fuel,  gas.  &  LIGHT. 
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Separaiing  liquids  from  gases  or  inpours  htj  means  of 
Mloir  b<irs  arrmngcd  transftrjiclif  to  the  current  of  gas. 
Scv.  Bninner  und  Biihring.  Ges.m.b.H.  Fr.  Pat. 
374.300.  Feb.  5.  llKtT. 

Hollow  bars  of  trianpilar  or  other  convenient  cross- 
section  are  groujied  in  a  chamber  through  which  the  gas 
or  vajKiur  to  Iv  treated,  is  passed.  The  sides  of  the  bars 
which  face  the  direction  from  which  the  gas  is  coming  are 

¥?rforated  and  provided  with  ridges  and  projections. 
he  mixture  of  ga*  holding  the  particles  of  liquid  in 
.suspension,  enters  the  hollow  bars,  where  the  liquid  is 
deposited  and  flows  down  the  inside  of  the  bars,  which  are 
inclined,  to  a  separating  chamber. — \V.  H.  C. 


U.— FUEL,  GAS,  AND  LIGHT. 

Thoria-ceria  mixtures.       K.  J.  Mever   and   A.  Anschiitz. 
Ber.,  1907.  40.  2639—2647. 

As  ignited  mixture  of  thoria  and  ceria,  such  as  occurs  in 

incandescence    mantles,    is   regarded   as    conskting    of   a 

solid  solut  ion  of  the  ceria  in  the  thoria.    By  ascertaining  the 

weight  of  the  oxide^*  ol>tained.  when  a  carefully  analysed 

aqueous  solution  of  the  mixed  nitrates  was  evaporated 

and  the  residue  strongly  ignited,  the  authors  have  shown, 

that  in  such  a  solid  solution  the  cerium  is  present  as  the 

dioxide,    CeOo,    and   not    as    the 

sesquioxide,  CcoO;;.  or  other  lower 

oxide.    But  on  distilling  the  ignited 

mixture    with    potassium     iodide 

and  hydrochloric  acid,  and  taking 

the  liberated  iodine  as  a  measure 

of   the    proportion    of    "  active " 

oxvgen   present,  it  is  found  that 

only  a  part   of    the  ceria  reacts 

with    liberation    of    iodine  ;    the 

remainder   must    therefore    be    in 

a^" passive"  state.     The  authors 

regard    the    uiactive    portion    as 

di-rsolved  in  the  thoria,  the  active 

portion  being  undissolved.      In  a 

thoria-ceria  mixture  containing  1 

per  cent,  of  cerium  dioxide,  Ce02, 

nine-tenths    of     the    latter    were 

found  to  be  in  the  inactive   form. 

Experiments     were      made     with 

ignited  mixtures  containing  from 

1  to  41-S  per  cent,  of  ceria,  and 

it  was  found  that  the  proportion 

of    inactive  ceria  increased   until 

a    concentration    of    about    6 — 7 

grm.^.  per  100  grms.  of  thoria  was 

reached.      At    this    ywint,    in    the 

aathors'  opinion,  a  homogeneous, 

saturated  solution  of  ceria  in  the 

thoria    is    formed ;     with    higher 

proportions   of    ceria.    the   excess 

renukiDs  undUsolved,  in  the  active 

form,    whilst     with     lower     yiro- 

portion«,     ua«aturated     solutions 

are  obtained.      According  to  this 

view,    the    ordinary    incandescent 

nuuitle  coaML«it«  of  a  highly  diluted 

eolation   of    ceria    in   thoria.      fhi 

igniting  the  mixtures  at  ij(Kf  C., 

only  3-3  emu.  of  ceria  f(er  100  of 

thoria    were    "  dissolved  "  ;     but 

St  6.Vr  or  upwards,  the  saturation 

figure    amounted    to   6 — 7   grms. 

per  100.— H.  B. 


Patmsts. 

Brirpitttfs  of  coal,  turf,   peal  and  the  like  •;     Protean  for 

mnkinq .     J.   Bui-d,   Muni'h,  and  C.   Fohr,  Sfhlo«8 

WallenUirg,  Germany.      Eng.  I'at.  2X,.')76,  I>ec.  14,  1006. 
Six  Fr.  Pat.  372,744  of  1906  ;  this  J.,  1907,  520.— T.  F.  B. 


Arsenic  in  gas  or  other  coke;    Red-wing  the  .     T.  W. 

Drinkwater  and  H.   O'Connor,  Edinburgh.     Eng.  Pat. 

29,599,  Dec.  29,  1906. 
The  coal,  before  coking,  is  sprinkled  with  common  salt, 
or  sonic  other  chloride  volatile  on  heating.      ^Vhcn  the 
coal  is  heated,  the  arsenic  is  volatilised  as  arsenic  chloride 
instead  of  being  retained  in  the  coke. — W.  H.  C. 

Combustion  7  Preparation  for  perfect i rig ,  and  rendering 

coal  smokeless.  L.  Wilkinson  and  E.  J.  Ellis,  London. 
Eng.  Pat.  1154,  Jan.  16,  1907. 
A  snxTURE  of  approximately  42  parts  of  sodium  nitrate, 
42  of  sodium  chloride,  11  of  calcium  hypochlorite,  4  of 
slaked  lime,  and  1  part  of  camphor,  is  dissolved  in  the 
proportion  of  about  2  oz.  to  a  gallon  of  water,  and 
employed  to  treat  coal  in  the  proportion  of  about  one  quart 
of  solution  per  cwt.  of  coal. — C.  S. 

Gas  for  illuminating,  heating,  or  power  purposes  Z    ilanu- 

fact  Ji  re  of .     E.   G.   Elworthy,   St.   Albans.     Eng. 

Pat.  13,480,  June  12,  1906.  Under  Int.  Conv.,  June  17, 
1905. 

See  Fr.  Pat.  355,324  of  1905  ;  this  J.,  1905, 1164.— T.  F.  B. 

Gas  producing  plant  of  the  suction  type.  H.  N.  Bickerton, 
P.  W.  Robson.  and  The  National  Gas  Engine  Co.  Ltd., 
Ashton-imder-Lyne.     Eng.  Pat.  13,703,  June  14,  1906. 

The  upper  part  of  the  producer,  a,  is  surrounded  by  a 
detachable  casing,  m,  so  as  to  form  a  vaporising  chamber, 


p.  The  chamber  is  j)rovided  with  troughi^,  (/,  ]:)rojecting 
from  the  \ip];)er  y)art  of  the  producer,  and  with  a  nninlwr 
of  more  or  less  horizontal  flanges  or  ribs,  s,  each  preferably 
wider  than  the  one  al)ove  it,  so  that  water  delivered 
to  the  troughs,  flows  down  the  side  of  the  producer  and  ie 
spread  out  horizontally  along  the  ribs,  which  thus  prevent 
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vertical  drip.  The  air  supply  is  fed  to  the  vaporiser 
through  an  annular  space  round  the  gas-outlet  pipe,  t, 
•which  is  encased  and  provided  with  external  (preferably 
spiral)  ribs,  W,  the  air  feed  being  heated  by  the  escaping 
gases.  The  discharge  pipe  of  a  fan,  4,  is  connected  to 
the  outlet  of  the  vaporiser,  and  a  deflector,  7,  is  provided, 
•for  closing  the  latter  in  starting  and  connecting  the  fan 
with  the  ash-pit,  k.—Q.  S. 

Gas-analysis  apparatus  ';  Portable .  South  Stafford- 
shire Mond  Gas  (Power  and  Hcatini;)  Co.  and  H.  T. 
Pinnock.     Eng.  Pat.  24.405,  Nov.  1.  1906.     ^ee  XXHI. 

Mantles ';     [Self-lighling]    Incandescent   gas   .     T.    N. 

Atkmson,  London.      Eng.  Pat.  22,571  ,  Jan.  12,  1907. 

The  top  of  the  mantle  is  treated  •«  ith  a  solution  of  calcium 
chloride,  ammonium  chloride,  glucose,  and  platinum 
chloride  ;  belo-w  the  treated  portion  there  is  attached  a 
fine  platinum  •wire  carrying  a  small  igniting  pellet  com- 
posed of  the  above-mentioned  substances  ;  and  the  mantle 
is  finally  stiffened  by  means  of  a  mixture  of  ammonia, 
gum  arabic,  glucose,  and  vermilion. — H.  B. 

Gas    generating    jitrnaa.     L.     Bemelmans,     Schaerbeek, 
Belgium.     U.S.  Pat.  855,749,  June  4,  1907. 

See  Eng.  Pat.  19,617  of  1905  ;  this  J.,  1906, 1033.— T.  F.  B. 

Mixtures  of  gases  or  of  gas  and  air  for  illuminating  purposes; 

Apparatus  for  producing .     H.  L.  Karger,  Assignor 

to  Selas  Gesellschaft  m.b.H.,  Berlin.  U.S.  Pat. 
855,953,  June  4,  1907. 

SEEFr.  Pat.  333,033  of  1903  ;  this  J.,  1903,  1287.— T.  F.  B. 

Combustibles    [Briquettes] ;     Process   of     manufacture    of 

agglomerated   .     H.    Haulot  and    G.     Dugauquier. 

Fr.  Pat.  373.931,  Jan.  26,  1907.  Under  Int.  Conv., 
Jan.  26,  1906. 

The  agglutination  of  the  combustible  material  is  effected 
by  the  use  of  linseed  or  linseed  meal,  either  before  or  after 
extraction  of  the  oil.  The  linseed  is  mixed  with  the 
combustible,  and  sufficient  water  added  to  obtain  a 
mucUage,  which  ensures  the  cohesion  of  the  particles  of 
the  combustible.— W.  C.  H. 

"  Live  charcoal  "  {la  braise)  and  wood  charcoal ;  Regenera- 
tive furnace  with  double  grate  for  the  manufacture  of 

J.J.Didier.     Fr.  Pat.  373,991,  Jan.  28,  1907. 

The  furnace  described  is  for  the  production  of  wood 
charcoal  and  of  "  live  charcoal,"  viz.,  the  product  obtained 
from  wood  that  has  been  converted  into  glowing  embers. 
Two  grates  are  arranged  side  by  side,  behind  each  of 
which  is  a  carbonising  chamber.  At  the  back  of  the 
furnace  is  a  chamber,  divided  into  two  compartments 
by  a  horizontal  partition ;  in  the  lower  compartment  there 
are  two  boilers,  connected  by  tubes  with  a  heater  or 
boiler  in  the  upper  compartment.  The  hot  gases 
from  the  carbonising  chambers  pass  into  the  lower  com- 
partment, and  through  holes  in  the  partition  into  the 
upper,  and  thence  escape  to  the  air,  having  given  up 
their  sensible  heat  to  the  boilers. — W.  C.  H. 

Fud ;    Treatment  of to  render  its  combustion  more 

complete  and  smokeless.  I>.  Wilkinson  and  E.  J.  Ellis. 
Fr.  Pat.  374,079,  Jan.  30,  1907. 

See  Fjig.  Pat.  1154  of  1907  ;    preceding  these.— T.  F.  B. 

Hydrogen  and  carbon  monoxide  separately  from  coal  and 

steam  ;    Process  of  obtaining ,  and  the  manufacture 

of  lighting  gas.  J.  F.  G.  Lahousse.  Second  Addition, 
dated  March  31.  1906,  to  Fr.  Pat.  361,866,  Oct.  24, 
1905  (this  J.,  1907,  13). 

Ix  order  to  economise  labour  in  carrying  out  the  process 
described  in  the  principal  patent  and  first  addition  thereto, 
the  alkaline-earth  sulphate  is  reduced  to  sulphide  by 
heating  it  with  producer  gas  (instead  of  solid  fuel),  the 
gas  which  has  passed  over  the  sulphate  being  subsequently 


burned  in  the  furnace.  By  this  process  the  contamination 
■  of  the  sulphate  with  fuel  ash  is  also  avoided-  Instead 
of  sulphate  of  barium  or  strontium,  calcium  sulphate 
may  be  used,  but  the  reaction  is  then  more  delicate 
than  with  the  former. — H.  B. 

I  Gas  producer.  E.  Bardot.  First  Addition,  dated  Jan.  18, 
1907,  to  Fr.  Pat.  369,540,  Sept.  7,  1906  (this  J.,  1907,  85). 
The  "  pulveriser  "  for  the  water  supply,  described  in  the 
principal  patent,  is  connected  to  a  vaporising  chamber 
which  surrounds  the  furnace,  the  connecting  pipe  being 
enclosed  within  the  exit  pipe  for  the  hot  gases  ;  by  this 
arrangement  the  spray  of  water  carried  by  the  "air  is 
vaporised  before  entering  the  producer.  The  lower  part 
of  the  combustion  chamber  is  formed  of  a  hollow  bodv 
of  cast  steel,  having  the  shape  of  an  inverted  truncated 
cone,  the  heat-conductivity  of  which  leads  to  an  extension 
of  the  combustion  zone.  The  fuel  hopper  is  provided 
at  the  bottom  with  a  cylindrical  extension,  which  prevents 
tarry  matters,  liberated  from  the  freshly-charged  fuel, 
from  escaping  undecomposed  along  with  the  hot  gases. 

— H.  B. 

Water-gas ;     [Electrical]    Process   and   apparatus   for   the 

manufacture   of   .     Soc.    Anon.    Electrometallurgic 

(Procedes  P.  Girod),     Fr.  Pat.  373,780,  Jan.  21,  1907. 

FoK  the  manufacture  of  water-gas  by  a  continuous 
process,  without  intermittent  blast  periods,  the  producer 
is  so  constructed  that  heat  may  be  applied  to  the  fuel 
by  electrical  means,  whereby  the  fuel  is  maintained  at 
the  necessary  temperature.  For  example,  current  may 
be  passed  through  the  fuel  by  means  of  well-cooled 
electrodes  of    metal  or  carbon  inserted  through  the  walls 

,    of  the  producer,  the  whole  constituting  a  sort  of  resistance 

,    furnace. — H.  B. 

,    Gas  for  lighting,   healing,  and  motive  purposes ;    Manu- 
facture of ,  with  simultaneous  production  of  nitrogen 

compounds.     Soc.  Xickel  et  Methane.     Fr.  Pat.  373,876, 
Jan.  24,  1907. 

Producer  gas  obtained  from  a  generator  during  the 
blast  period,  steam,  and  water-gas  rich  in  carbon  monoxide, 
are  caused  to  act  in  succession  upon  a  heated  catalytic 
mixture  consisting  of  an  alkali  or  alkaline-earth  carbonate, 
finely-divided  carbon,  and  a  metal  reduced  from  its 
oxide,  such  as  iron,  nickel,  or  cobalt,  whereby  a  con- 
tinuous cycle  of  reactions  is  effected,  resulting  in  the 
production  of  combustible  gas  and  ammonium  and 
cyanogen  compounds,  with  continuous  regeneration  of 
the  catalytic  mixture.  The  catalyser  is  preferably 
composed  of  barium  carbonate,  450 ;  reduced  nickel, 
450  ;  and  pulverised  wood  charcoal,  100  parts.  During 
the  first  phase,  this  mixture  is  heated  at  800'  C.  ;  the 
carbon  monoxide  in  the  gas  is  partly  decomposed,  with 
deposition  of  very  finely-divided  carbon ;  the  barium 
carbonate  reacts  with  the  fine  carbon  and  nitrogen, 
producing  barium  cyanide  and  carbon  monoxide  ;  and 
the  latter  then  deposits  a  further  quantity  of  carbon. 
During  the  second  phase,  steam  is  passed  over  the  catalyser 
at  300^ — 400°  C.  ;  the  barium  cyanide  is  decomposed, 
with  formation  of  barium  hydroxide,  carbon  monoxide, 
and  ammonia  ;  part  of  the  fine  carbon  reacts  with  the 
steam,  producing  hydrogen,  methane,  and  carbon  dioxide  ; 
and  the  resulting  gaseous  mixture  consists  of  ammonium 
carbonate,  methane,  hydrogen,  and  carbon  monoxide. 
In  the  third  phase,  water-gas  is  passed  over  the  catalyser 
at  a  temperature  rising  gradually  from  400°  to  800°  C. ; 
the  carbon  monoxide  is  partly  converted  into  fine  carbon 
and  carbon  dioxide,  the  former  replacing  the  carbon 
used  up  in  the  preceding  phases,  and  the  latter  converting 
the  barium  hydroxide  into  the  carbonate ;  a  further 
quantity  of  methane  is  also  produced  at  this  stage.  The 
gas  is  then  purified  as  required.  Apparatus  for  carrying 
out  the  above  operations  systematically  is  described. 

— H.  B. 

Gas  for  motors  ;   Process  for  making  a free  from  tar, 

by  means  of  a  bituminous  fuel.     G.  L.  Morton.     Fr.  Pat. 
373,896,  Jan.  25,  1907.     Under  Int.  Conv.,  Jan.  26, 1906. 

See  Eng.  Pat.  1980  of  1906 ;   this  J.,  1907,  41.— T.  F.  B. 
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RtutfurHaee  gases  nnd  the  lih-  :    Prores)/  nn(f  apfyirntus 

for    pHrifuhu, .     C.    Fld-c^el.     Fr.    Pat.    3T3.t>i>8. 

June  21,   llX>a     Under  Int.  Conv..  June  22.  190.). 

The  apparatus  consist.-*  of  a  turbine  wheel  arranged 
within  a  oa<ini:,  throujih  which  the  gas  to  be  nur-tied 
flows.  Water  under  pressure,  or  a  mixture  of  compressed 
air  and  "  pulverised  "  water,  is  directed  upon  the  iieriphery 
of  the  turbine,  the  curved  vanes  within  which  are  so 
disjH^ed  that  both  the  water  and  the  gas  enter  it  without 
sho».k.  H\  this  means  the  water  stream  serves  for 
rotating  the  wheel  as  well  a*  for  cooling  and  cleansing 
the  gas  :  the  wheel  acts  as  a  turbine  towards  the  water, 
and  as  a  driving  fan  towards  the  purified  gas.  Various 
arrangements  o^  curved  vanes  and  <lirecting  ribs  are 
descriWd,  having  for  their  object  the  intimate  mixing  of 
the  gas  and  water,  without  much  loss  of  the  energy 
derived  from  the  water  current. — H.  B. 

Gages   produced  by  distilling  conl  and  other  carbonaceous 

»ubstanees  ;    Process  and  apparatus  for  purifi/ing . 

G.  Wilton.  Fr.  Pat.  374.285.  Feb.  4.  1907.  Under 
Int.  Conv..  Feb.  f>,  1906. 

S«B  Eng.  Pat.  2907  of  1906  ;   this  J.,  1906,  747.— T.  F.  B. 

FQametUs   of   metallic  tungsten   for   electric   incandescence 

lampt :    Process  of  making .     J.    Lux.     Fr.   Pat. 

373.950,  March  31,  1906. 

See  Eng.  Pat.  7803  of  1906 ;   this  J.,  1907,  83.— T.  F.  B. 

Filaments  for  electric  incandescence  and  arc  la7nps.     H. 
Hubert.     Fr.  Pat.  373,827,  Jan.  23,  1907. 

"  Chemic.\lly  pure  "  graphite  is  mixed  with  silicon 
(the  graphite  preponderating)  and  an  agglutinant  such  as 
gum  arabic  ;  the  mixture  is  moulded  into  filaments  or 
electrodes,  which  are  baked  at  about  200°  C.  and  then 
heated  by  the  pa.«sage  of  an  electric  current  through 
them  in  tncuo. — H.  B. 

Tungsten ;      Process    of    manufacturing ,     specially 

applicable  for  tht:  manufacture  of  incandescence  lamps. 
Comp.  Fran9aise  i>our  1' Exploitation  des  Prooedes 
Thomson-Houston.  Fr.  Pat.  373.92.3,  Jan.  26,  1907. 
Under  Int.  Conv.,  Jan.  27.  April  23,  and  May  21,  1906. 

See  Eng.  Pat.  11.409,  March  16.  1906  (this  J..  1907,  462). 
In  addition  to  th^"  nitrogen  compounds  of  tungsten  therein 
directed  to  he  u«ed.  the  present  sjx^^ification  describes 
the  twe  of  the  oxides  and  sulphides,  with  or  without  the 
addition  of  metallic  tungsten. — H.  B. 


III.-DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS.     PETROLEUM, 

AND     MINERAL     WAXES. 


Chlorine  and  sulphur  dissolved  in  carbon  bisulphide  act 
less  rapidly  and  arc  less  economical  for  this  purpose  than 
sulphur  chloride. — E.  B. 

Petroleum   Acts.      "  Times,"   June   22,    1907.      [T.R.] 

The  "  Gazette  "  of  June  21st  contained  an  Order  in  Council 
in  pursuance  of  the  Petroleum  Act,  1871,  making  certain 
provisions  of  the  Petroleum  Acts.  1871  to  1881,  apply  to 
any  mixture  of  petroleum  with  any  other  substance, 
which,  when  tested  in  a  manner  scheduled  inider  this  Order, 
gives  off  an  inflammable  vapour  at  a  temperature  of  less 
than  73  deg.  Fahr.,  in  the  same  manner  as  if  the  niixture 
were  petroleum  to  which  the  said  Acts  apply. 


Roumanian    petroleum    industry. 
June  29,  1907. 


Oil    and 
[T.R.] 


Col.    Tr.    J., 


The  total  production  of  petroleum  in  1906  was  887,091 
tons,  an  increase  of  about  45  per  cent,  over  1905,  when  the 
production  was  614,870  tons.  Each  month  there  was  a 
steady  progress. 


Year. 

Quantity. 

Value. 

1899. 
1904. 
1905. 
1906. 
1857- 

igoe! 

Tons. 
250,000 
500,561 
614,870 
887,091 
4,707,871 

Francs. 
10,000,000 
22,525,245 
27,669,155 
39,919,095 
200,248,210 

The  following  was  the  production  of  the  refineries,  in 
metric  tons  :  — 


Benzine  . . . 
Lamp  oil  . . 
Mineral  oils 
Residues    .  . 


78,182 
153,499 

17,255 
237,677 


1906. 


114,428 

221,683 

53,588 

333,714 


There  is  an  increasing  demand  for  residues  for  factories 
The  following  are  the  exports,  in  metric  tons  : — 


1904.     j         1905. 

1906. 

Crude  gas  oil,  distilled,  &c. 
Refined  (lamp  oil) 

45,204 
78,270 
36,969 

49,515           53,374 

118,134          196,631 

46,699            71,114 

Total    

160,443     1    214,348         321,119 

The  United  Kingdom  was  the  chief  ])un'haser  of  petro- 
leum products,  and  took  28-4  ^ler  cent,  of  the  whole  export. 


Bitumens    and    riAphnltiiinJ'  ;     I'r'nliirliou    of by    the 

artion  of  nulphur  rhlnriih  on  th'  products  of  fliitillalion 
nf  crude  pftrUeuvi.  <\.  .\.  \jp  Rov.  Siealed  note.  850, 
Feb.  24.  1896.  Bull.  Koc.  Ind.  '.Mulhou.se,  1907,  77, 
147—148. 

The    yellow    or    oranj;f-colour<-d    "  giims,"    obtained    as 
renidaal  produft/i  in  the  distillation  of  crude  ]ietroleum, 
yield  Wark  bitnmen-like  jit' diict*«  when  they  arc  treated 
in  the  fu>>*^!  •tat"  with  I — a  jier  ci-nt.  or  more  of  sulphur 
rhioride.  '"  •  (>n  of  the  latti-r  being  varied  a/.-cord- 

mv  t'»  th'  ,>«rdn«-<M  it  i«  de*ired   to  give  to  the 

jiTfiduct.      ...      ...,•... ir  chloridf  may  Ix- di-yolved  in  10— 2f) 

]tfT  'ent.  of  it«  weight  of  carlxjn  bisulphide,  r;oal-tar 
naphtha,  etr.  Heat  in  applied  to  the  mixture  until  the 
evolntion  of  k**  ha*  reaMed.  The  fu.ted  mat.")  i.s  then 
nin  into  mould.*.  The  melting  jioint  of  the  profluct  i.s 
20 — Vf  C  btgfaer  than  that  of  the  "  gum  "  emyjioyed. 


Patent.s. 

Coals    and   other    hydrocarbonacaous   substances  ;     Proct^> 

of  distilling .     C.   A.  Allison,  London.     From  The 

American  Chemical   Eduction  Co.,   New  York.       Eng. 
Pat.  11,925,  May  22,  1906. 

The  coal  is  arranged  in  relatively  small  quantitie->  on  trays 
in  an  air-tight  chamber,  to  facilitate  exposure  to  current.^ 
of  neutral  gases,  which  are  heated  to  a  temperature 
V>elow  incandescence  (700 — 800'^  C.)  and  traverse  the  saifl 
chamljer  (downwards  ))referably)  in  a  zigzag  course  in 
consequence  of  the  ])rovision  of  ])aHsages  arranged  "  at 
o])po'<itc  ends  of  adjoining  surfaces  "  and  connected  with 
the  spaces  above  and  below  the  trays.  The  products 
of  distillation  are  drawn  off  and  forced  to  a  civudenser 
by  an  exhaust  fan.  The  low  distillation  temiwrature 
preventB  dissociation  of  the  distillation  products,  which 
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consist  chiefly  of  phenols,  cresols,  and  other  homologues, 
free  from  tar,  naphthalene,  benzene,  and  permanent  gases. 

— C.  S. 


Lubricating    oils    and    similar    products ;       Method    and 

apparatus  for  purifying .     C.   Steimel.     Fr.   Pat. 

373,858,  Jan.  24,  1907.     See  XII. 

Ammonium  sulphate  and  ammonium  chloride  manufacture  ; 
Process  for  the  utilisation  and  purification  of  waste  gases 

from .     A.  J.  van  E\Tidhoven.     Ger.  Pat.  170,554, 

April  21,  1905.     See  VII. 


IV.— COLOURING     MATTERS     AND 
DYESTUFFS. 

Sulphonation   in   presence   of   mercury.     O.    Dimroth   and 
W.  V.  Schmaedel.     Eer.,  1907,  40,  2411—2415. 

The  authors  have  studied  the  sulphonation  of  benzoic 
acid  (30  grms.)  by  concentrated  sulphuric  acid  (180  grms.) 
•with  and  without  the  addition  of  mercuric  sulphate 
(3  grms.).  Parallel  experiments  were  made,  and  the 
mixtures  were  heated  for  45  hours  to  135°  C.  After 
separating  the  unchanged  benzoic  acid,  the  sulphonic  acids 
■were  fused  with  caustic  soda,  the  salicylic  acid  extracted 
with  chloroform,  and  the  mixture  of  m-  and  p-hydroxy- 
benzoic  acids  treated  with  diazobenzene  chloride  in  alkaline 
solution  under  a  layer  of  ether.  The  meta  acid  remained 
in  solution  as  sodium  benzeneazohydroxybenzoate,  whilst 
the  para  acid  yielded  p-hydroxyazo benzene  which  was 
•dissolved  in  the  ether.  The  benzeneazo-m-hydroxy- 
benzoic  acid  was  precipitated  by  acid  and  weighed. 
It  was  found  that  with  sulphuric  acid  alone,  35*7  per  cent. 
•of  the  benzoic  acid  remained  unaltered,  and  the  mixture 
of  hydroxybenzoic  acids  consisted  of  84  percent,  of  the  meta 
and  16  per  cent,  of  the  para  compound.  In  presence  of 
mercuric  sulphate,  6-5  per  cent,  of  the  benzoic  acid  remained 
unaltered,  and  there  were  formed,  5  per  cent,  of  ortho-, 
83  of  meta-,  and  12  per  cent,  of  para-hydroxybenzoic  acid. 
By  the  ordinary  sulphonation  of  benzoic  acid,  the  m-  and 
p-  acids  are  obtained,  but  when  mercury  is  present,  o- 
sulphatomercuribenzoic  acid  is  formed  which  reacts  with 
sulphuric  acid  to  furnish  the  o-acid.  The  rate  at  which 
"these  latter  two  reactions  proceed  determines  the  propor- 
tion of  o-acid  formed  ;  in  the  present  instance  the  rate 
•of  the  indirect  sulphonation  is  the  slower',  so  that  only  a 
small  quantity  of  the  o-acid  is  produced. — J.  C.  C. 


Diazo-compounds ;     Constitution    of    .     J.    C.    Cain. 

Chem.  Soc.  Proc,  1907,  23,  158—159. 

None  of  the  formulae  hitherto  proposed  for  the  diazo- 
salts  can  account  for  the  great  ease  with  which  such 
compounds  lose  their  diazo-nitrogen.  Nitrogen  attached 
to  the  benzene  ring,  as,  for  example,  in  the  case  of  aniline, 
is  readily  eliminated  only  by  oxidation,  and  it  has  recently 
been  shown  (this  J.  1907,  604)  that  in  this  process,  anUine 
probably  assumes  the  tautomeric  form,  Hg  :  C6H4  :  NH. 
As  the  diazotisation  process  closely  resembles  this  reaction, 
the  author  proposes  for  diazobenzene  salts  (chloride) 
the  quinonoid  formula 

H-<=>:Na 

I N 

this  bears  much  analogy  to  the  formula  of  quinone- 
chlorimide,  which  also  loses  nitrogen  on  boiling  with  water. 
The  new  formula  explains  why,  in  compounds  where  the 
atom  in  the  para-position  to  the  amino-group  is  already 
saturated,  no  diazo-salt  can  be  formed,  thus,  for  example, 
oc-tetrahydronaphthylamine  and  4-aminoquinoline  yield 
DO  diazo-salts.  For  a  similar  reason  no  aliphatic  diazo- 
chlorides  arc  known.  The  well-known  difficulty  of  convert- 
ing   p-phenylenediamine    into    the    tetrazo-compound    is 


considered  to  be  due  to  the  circumstance  that  the  linking 
of  the  second  nitrogen  with  the  para-carbon  atom  in  the 
monodiazo-compound  must  first  be  broken  in  order  to 
allow  the  second  aminic  nitrogen  to  become  attached  by 
two  bonds,  the  final  condition  probably  being  that  the 
second  nitrogen  atoms  in  each  case  are  united  thus : 


NH, 


C1N:<— >:Na. 
N  N 


On    the    other    hand,    benzidine    behaves   normally,    the 
tetrazo-compound  being 

a  N :  <=>p<^> :  N  01. 


The  corresponding  formula  for  the  diazohydroxide  may, 
unlike  the  chloride,  give  rise  to  two  tautomeric  forms  : 


H— <->:NOH 

■ -N 


H-<->:N 
I NOH 


the  latter  of  which  represents  the  constitution  of  the  normal 
or  5y«-diazo-compounds  and  is  closely  related  to  the 
formula  for  the  iso-  or  a m^! -compounds  :  CgHj.X:  N.OH. 
As  these  formulae  fully  explain  the  reactions  of  the  diazo- 
compounds,  the  author  coasiders  that  the  stereochemical 
theory  is  rendered  unnecessary.  The  following  recom- 
mendations as  to  nomenclature  are  suggested,  (i)  The 
word  "  diazonium "  should  be  retained  for  the  diazo- 
salts.  (ii)  The  normal  or  «i/n-metallic  diazo-compounds 
should  be  called  normal  diazo-oxides  or  diazo-oxides. 
(iii)  The  iso-  or  an<i-compounds  should  be  called  iso- 
diazo-oxides. — J.  C.  C. 


Z-^itro-^-dimethylamino-\-henzoic     acid.      F. 
Ber.,   1907,  40,  2442—2448. 


Roverdin. 


Whek  dimethylaminobenzoic  acid  is  nitrated,  it  yields  a 
nitro -derivative  which  is  identical  with  the  acid  prepared 
bv  Noelting  and  Demant  by  the  same  process  and  also  with 
that  obtained  by  Baudisch  by  treating  the  substance  with 
nitrous  acid.  The  methyl  ester  is  the  same  as  that 
prepared  bv  nitrating  methyldimethylaminobenzoate 
(this  J.  1906,  423).  The  nitro-acid  is  therefore  3-nitro- 
4-dimethylaminobenzoic  acid.  As  a  by-product  in  the 
nitration  is  obtained  2.4-dinitrodimethylaniline,  and 
when  a  larger  quantity  of  nitric  acid  is  employed  at  60 — 
70°  C,  the  corresponding  dinitromonomethylaniline  is 
produced.  In  nitrating  with  a  mixture  of  sulphuric  and 
nitric  acids,  p-mononitrodimethylaniline,  m.  pt.  161 — 
162°  C.  is  obtained  in  small  quantity.  When  mono- 
nitrodimethylaminobenzoic  acid  is  treated  with  nitric 
acid,  the  chief  product  is  the  above  dinitromonomethyl- 
aniline, but  2.4.6-trinitrodimethylaniline  is  also  produced. 
If  the  reaction  is  carried  on  with  a  mixture  of  nitric  and 
sulphuric  acids,  half  the  product  consists  of  2.4.6-trinitro- 
phenylmethylnitramine  ;  the  other  half  of  the  product 
contains  unchanged  mononitrodimethylaminobenzoic 
acid  and  probablv  a  trinitrodimethylaminobenzoic  acid, 
m.  pt.  193°  C— j'  C.  C. 


AnHinc  Black. 


1.     R.  Willstatter  and  C.  W.  Moore. 
1907,  40,  2665—2689. 


Ber., 


By  gentle  oxidation  of  aniline  in  cold  aqueous  alkaline 
solution,  or  by  treating  an  aqueous  suspension  of  p-amino- 
diphenylamine  with  lead  peroxide,  Caro  obtained  a  yellow 
substance  which  with  acids  yielded  Emeraldino,  and 
which  was  regarded  as  quinonephenyldi-imine, 
CgHs.N :  CgHi  :  NH.  This  was,  however,  probably  a 
mixture  of  equal  parts  of  quinonephenyldi-imine  and 
quinonephcnvlraono- inline,  CeHs.X  :  C8H4  :  O,  as  the 
di-imine  is  very  readily  hydrolysed  by  cold  water.  The 
authors  have  prepared  the  latter  in  the  pure  state  by 
treating    an    ethereal    solution    of    aminodiphenylamine 
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with  dry  silver  oxide  :  yellow  prisms,  m.  pt.  S8 — S9°  C. 
were  obtained.  The  compound  j^olymerises  to  Emeraldine 
when  treated  with  acids,  but  the  latter  is  much  more 
readily  obtained  by  oxidising  />-aminodiphenylamine  with 
hydrogen  peroxide  and  a  trace  of  ferrous  sulphate. 
Emeraldine  base  (Azurine)  was  obtained  in  blue  prisms, 
m.  pt.  165"'  C,  from  its  solution  in  hexane  ;  its  formula 
is  C04H20N4.  and  it  is  formed  from  two  molecules  of  the 
quinonedi-imine.  l>n  oxidising  its  cold  benzene  solution 
with  lead  peroxide,  a  red  quinone-imine.  €241115X4,  is 
obtained.  Roth  this  conijiound  and  Azuriue  yield  the 
same  leuco-base,  C.24H0.2N4.  on  reduction.  When 
Emeraldine  is  oxidised  with  lead  peroxide,  in  addition 
to  the  red  imine,  there  is  obtained  a  weaker  base, 
C24H17OX3.  which  can  be  reduced  to  a  leuco-base, 
C;4H2iON3  ;  this  on  oxidation  with  silver  oxide  gives 
first  a  blue  imine  analogous  to  Emeraldine,  which  on 
further  oxidation,  yields  the  red  imine.  These  compounds 
are  dec^ignated  as  Series  I  of  the  oxidation  products  of 
Emeraldine.  On  oxidising  an  equimolecular  mixture  of 
;>-hydroxy-  and  p-amino-diphenylamine  with  hydrogen 
peroxide,  a  dark  green  product  is  obtained  which  is  the 
salt  of  a  base,  Co4H]90N3  ;  this  yields  a  red  imine  on 
oxidation  and  also  gives  a  leuco-compound,  but  these 
compounds  could  not  be  identified  with  those  just  des- 
cribed aj<  Series  I,  and  are  accordingly  classified  as  Series  II 
of  the  oxygen  derivatives  of  Emeraldine.  It  is  suggested 
that  the  com<titution  of  Emeraldine  mav  be  best  repre- 
sented by  the  formula,  CgHs.N  :  C^H^  :  N.C6H4.NH. 
C,H4.NH,,  and  that  of  its  red  oxidation  product  as 
C,Hj.X  :  C,U4  :  X.C6H4.X  :  C^U^  :  XH,  the  benzene 
nuclei  being  linked  in  the  para  position  tluoughout. 
Although  Emeraldine  is  considered  as  the  intermediate 
■  ubstance  in  the  Aniline  Rlack  process,  it  is  the  red 
oxidation  product  which  polymerises  directly  to  a  black 
compound.  This  is  called  "  polymerisation  black  "  and 
preparations  by  different  methods  (fusion,  boiling  with 
water  or  acids,  action  of  cold  dilute  acids,  heating  with 
water  in  a  sealed  tube)  from  the  red  imine,  differ  slightly. 
The  composition  of  the  black  produced  by  the  last- 
mentioned  method  is  (C8H4jX)x.  It  resembles  Aniline, 
Black,  but  the  two  are  not  identical,  and  from  the  fact 
that  so  many  Blacks  have  been  obtained,  the  authors 
conclude  that  there  is  not  only  one,  but  a  whole  group 
of  Aniline  Blacks.  Moreover,  just  as  the  red  imine  of  the 
Emeraldine  series  is  produced  by  the  multiplication  of 
the  simple  phenylquinonedi-imine  molecule,  so  must  the 
molecule  of  Aniline  Black  be  regarded  as  a  multiplication 
of  the  semi-quinonoid  blue  Emeraldine  base,  and  it  Ls 
coikiidered  that  the  formula  of  Aniline  Black  may  probably 
be  (C4H4jX)z,  where  z  is  at  least  equal  to  8 :  the  simplest 
formula  would  therefore  be  C48H38N8. — J.  C.  C. 

Jaaiin  ;  Group  of  blue  dyesfuffs  similar  to  indigo  from . 

C.  Liebermann  and  R.  Krauss.     Ber.,  1907,  40,  2492 — 
2515. 

I5  continuation  of  earlier  work  on  the  Pyrrol  Blues 
(thi«  J.  lyO.'i,  1104),  the  authors  have  now  prepared 
the  dibromo-derivative  of  Pvrrol  Blue  A  and  the  dichloro- 
derivatire  of  Pyrrol  Blue  B,  which  resemble  the  parent 
compounds.  The  dibenzoyl-derivative  of  Pyrrol  Blue  A 
when  treated  with  boiling  pvridine,  Ls  partly  converted 
iotothe  B  form,  which  with  sulphuric  acid  loses  the  benzoyl 
eroapa  and  yields  the  dL'^ulphonic  af;id  of  PvttoI  Blue  B. 
The  aathon  coruider  that  the  I'vrroi  Blue  compounds 
have  the  same  Htructure  a^  the  Indophenines.  A  number 
of  mono-  and  di-pifjeridcH  of  isatin  were  prepared,  and 
the  Liatinpifieride  Blues  obtained  from  the  latter  by 
treating  a  lK>iiing  (^a'^pca^ion  of  the  dipif>eride  (.'{  grms.) 
in  to!u»-nc  (.V»— W  c.c.)  with  a<f;tic  aiihydiide  (2  grms.). 
After  l.'»  minuter  a  further  quantity  of  the  latter  agent 
(2  gnru.)  wan  added  ;  the  reaction  was  complete  in 
15  mtnnten  more.  The  resulting  dyestufi  wa«  boiled 
with  alcohol  and  waih»:<l  with  ether;  from  .'}  grms.  of 
Womoiiatindipij^rrKle  about  I -.3  grm.s.  of  dyestufi  were 
obtainfd.  'I'hene  dyesituffH  are  Itlue  jKjwderM  with  a 
copjier-r^'d  reHex,  resembling  indigo  ;  from  InatinpifKiride 
Blue  a  good  "  vat  "  in  obtained  with  d<-xtro.ie,  alcohol 
and  a  little  alkali.— J.  C.  C. 


Patexts. 

Anthracene    compounds ;     Manufacture    of and    of 

colouring  matters  therefrom.  J.  Y.  Johnson,  London. 
From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  20,837,  Sept  19,  1906. 

See  Addition  of  Oct.  1,  1900,  to  Fr.  Pat.  349,531  of  1904  ^ 
this  J.,  1907,  251.— T.  F.  B. 

Svlphur  dyes  [sulphide  dyestuffs] ;    JUanufacture  of . 

G.  E.  Junius,  Hagen,  Germany.  Eng.  Pat.  21,926, 
Oct.  4,  1906.     Under  Int.  Conv.',  Nov.  7,  1905. 

See  Fr.  Pat.  371,119  of  1906  ;  this  J.,  1907,  251.— T.  F.  B. 


.420  dyestuffs  capable  of  being  chromed  on  the  fibre  ;    Pro- 

duction  of .     Soc.  pour.  I'lnd.  Chim.  a  Bale.     Fourth 

Addition,  dated    Mar.  27,   1906,    to   Fr.  Pat.  351,125, 
Jan.  4,  1905  (this  J.  1905,  840). 

Instead  of  using  alcohol,  aniline,  pyridine,  etc.,  as  recom- 
mended in  the  second  addition  to  the  chief  patent  (this 
J.  1906,  922),  it  is  now  found  that  the  formation  of  azo 
dyestuffs  from  o-diazonaphtholsulphonic  acids  is  rendered 
easy  and  quantitative  by  working  in  strongly  alkaline 
solution,  for  example  in  presence  of  caustic  soda  (10  — 
40°  B.)  or  a  saturated  solution  of  sodium  carbonate.  (See 
also  this  J.  1905.  1108  ;   1906,  1089).— J.  C.  C. 

Svlphide    dyestuffs    of    the    quinophthalone    series ;     Pro- 
duction of   yellow .     Ges.  f.  Chem.  Ind.  in  Basle. 

Fr.   Pat.   373,892,  Jan.   24,   1907.     Under  Int.   Conv.,. 
Dec.  24,  1906. 

See  Eng.  Pat.  4159  of  1907  ;  this  J.,  1907,  605.— T.  F.  B. 

2-Chloro-i:-nitrodiphenylamine   and   its   derivatives ;    Pro- 
duction of .     Act.   Ges.   f.   Anilinfabr.      Fr,   Pat. 

373,885,  Jan.  24,  1907. 

1.2-DICHLORO-4-NITROBENZENE  condenses  readily  with 
primary  aromatic  amines  in  presence  of  sodium  acetate, 
carbonate,  etc.,  to  form  diphenylamine  derivatives. 
Example  :  91  parts  of  dichloronitrobenzene,  150  parts  of 
aniline,  and  a  solution  of  55  parts  of  sodium  carbonate 
in  250  parts  of  water  are  heated  in  a  closed  vessel  to  150^  C. 
for  8  hours.  The  mass  is  treated  with  hydrochloric  acid, 
and  the  resulting  red  precipitate  is  rendered  alkaline 
and  distilled  in  steam;  excess  of  aniline  and  dichloronitro- 
benzene are  thus  removed,  and  the  deep  yellow  residue, 
which  consists  of  o-chloro-jy-nitrodiphenylamine  is  obtained, 
on  crystallisation  from  alcohol,  in  orange  needles,  m.  pt. 
112—113^  C— J.  C.  C. 

Diphenylamine  and  its  substitution  products  ;    Method  of, 

preparation  of .     Act.  Ges.  f.  Anilinfabr.     Fr.  Pat. 

374,385,  Feb.  7,  1907. 

When  aromatic  amines  are  heated  with  bromobenzene 
in  presence  of  small  amounts  of  cuprous  iodide,  deriva- 
tives of  diphenylamine  are  obtained.  Example :  30 
parts  of  aniline  and  1  part  of  cuprous  iodide  are  heated 
in  an  apparatus,  fitted  with  a  reflux  condenser,  with  an 
excess  of  bromobenzene  and  a  little  potassium  carbonate 
for  15  hours.  The  excess  of  bromobenzene  and  unattacked 
aniline  are  removed  by  steam,  and  pure  diphenylamine 
remains.  Other  examples  are  given  in  which  bromo- 
benzene is  condensed  with  acetanilido,  the  nitranilines, 
o-anLsidine,  anthranilic  acid,  and  1-aminoanthraquinone 
in  presence,  where  necessary,  of  suitable  solvents,  such  as 
nitrobenzene  or  aniyl  alcohol. — J.  C.  C. 


Dyestuffs  ;  Production  of  vat-dyeing [from  anthra- 
cene]. Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat. 
374,286,  Feb.  4,  1907.  Under  Int.  Conv.,  March  22, 
1906. 


Acetyl  mUratu     A.  Pictet  and  E.  Khotin^ky.     See  XX.         See  Eng.  Pat.  20,132  of  1906  ;  this  J.,  1907,  313.— T.  F.  B. 
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^-Hydroxijihionaphthene  and  aP-diketodihydrothionaph- 
ihene  derivatives  and  dyestuffs  derived  therefrom  ;  Produc- 
tion of .     Badische  Anilin-'ond  Soda-Fabrik.     Fr. 

Pat.  374,287,  Feb.  4,  1907.     Under  Int.  Conv.,  Sept.  4, 
Oct.  11  and  22,  Nov.  2  and  7,  1906. 

When  ,8-hydroxythionaphthene. 


C(OH). 
6^4N  >CH 


\s 


or  /3-ketodihydrothionaphthene 

Ls  treated  with  halogens,  mono-  or  di-substitution  pro- 
ducts of  the  formulae  (for  the  chloro-derivative) 

C6H4<^g^>CHa  and  C6H4<^g^>CCl2 

are  obtained,  the  latter  of  which  readily  pass,  by  the 
action  of  water  or  hydrolytic  agents,  into  a/3-diketo- 
dihydrothionaphthene, 

C6H4<^S^>C0. 

If  this  reaction  takes  place  in  presence  of  compounds 
containing  a  primary  amino-group,  such  as  amines, 
hydrazines,  hydroxylamine,  etc.,  corresponding  deriva- 
tives of  the  a/3-diketodihydrothionaphthenes  are 
formed.  These  diketo-derivatives  may  also  be  prepared 
by  treating  /3-hydroxythionaphthene  with  nitrous  acid, 
whereby  a  yellow  substance  is  obtained  (probably  the 
oxime, 

C6H4<^^>C  :  NOH), 

and  hydrolysing  this.  It  is,  however,  preferable  to  reduce 
this  oxime  to  the  corresponding  amine,  and  then  to  oxidise 
the  latter  to  the  diketone.  Both  the  halogen  derivatives 
just  described  and  the  a/3-diketodihydrothionaphthenes 
furnish  vat  dyestuffs  containing  sulphur-.  The  mono- 
halogen  derivatives  gradually  lose  the  hydro-halogen 
acid  on  standing,  with  formation  of  thioindigo,  but  the 
transformation  of  both  these  and  the  dihalogen  deriva- 
tives is  effected  more  rapidly  and  completely  by  heating 
them  either  alone  or  in  presence  of  an  indifferent  diluent 
such  as  alcohol,  naphthalene,  etc.,  or  by  treating  them 
with  acids  or  alkalis  or  finely-divided  metals.  The 
dihalogen  compounds  can  also  be  converted  into  vat 
dyestuffs  by  acid,  alkaline,  or  neutral  reducing  agents, 
and  they  can  also  be  condensed  with  /3-hydroxythionaph- 
thene or  indoxyl  and  its  derivatives  with  formation 
of  vat  dyestuffs.  Similarly,  a/3-diketodihydrothio- 
naphthene  and  its  derivatives  condense  with  indoxyl,  (i- 
hydroxythionaphthene,  or  their  derivatives  to  furnish 
vat  dyestuffs  varying  from  blue  to  red.  In  certain 
cases  the  /3 -hydro xythionaphthenes  may  be  replaced 
by  the  corresponding  arylthioglycollic  or  arylthioglycol-o- 
carboxylic  acids.  The  new  dyestuffs  can  be  converted 
by  sulphonating  agents  into  sulphonic  acids  which  dye 
animal  fibres  in  an  acid  bath,  shades  varying  from  red 
to  blue.— .J.  C.  C. 


v.— PREPARING,    BLEACHING,     DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,   AND   FIBRES. 

Corchorua  fibre.     Bull.  Imp.  Inst.,  1907,  5,  2—4. 

These  fibres,  from  Sierra  Leone,  were  from  3  to  4  feet 
in  length,  and  were  found  by  microscopic  examination 
to  belong  to  the  jute  class,  though  containing  more 
mobture,  and  being  weaker  than  good  jute.  The  following 
results     were     obtained: — Moisture,     11'9;      ash,     0*4; 


*a-hydrolysis  (loss),  7*4;  /3-hydrolysis  (loss),  10-5:  and 
cellulose,  79-9  per  cent.  Length  of  ultimate  fibre,  1-4 
to  3-0  mm.— C.  A.  M. 

Fibre  of  Hibiscu-s  lasiocarpus  (?).  Ibid.,  5,  4 — o. 
The  plant  yielding  this  fibre  grows  in  all  parts  of  Sierra 
Leone  and  is  believed  to  be  Hibiscus  lasiocarpus.  The  fibre 
is  lustrous  and  of  a  pale  buff  colour,  and  varies  in  length 
from  3  feet  to  5  ft.  8  ins.  A  sample  cleaned  by  hackling, 
gave  the  following  results  : — Moisture,  9-2  ;  ash,  0*7  ; 
a-hydrolysis  (loss),  12-5  ;  /3-hydrolysis  (loss),  17-5  ;  acid 
purification,  (loss),  3-1  ;  and  cellulose,  75-7  per  cent. 
Length  of  ultimate  fibre,  2'1  to  3-05  mm.  The  fibre 
resembles  jute,  and  is  very  similar  in  composition  to  H. 
cannabinxis.  According  to  the  valuation  of  experts 
it  would  fetch  from  £15  to  £16  per  ton,  if  shipped  in. 
quantities  of  20  to  50  tons. — C.  A.  M. 

Fibre  of  Hibiscus  quinquelobus.     Ibid.,  5,  5 — 6. 

A  SMALL  export  trade  in  this  fibre  has  been  started,  and 
with  systematic  cultivation  could  be  largely  developed. 
The  plant  is  termed  "  Kowe  "  in  Sierra  Leone,  "  Corwey  " 
in  Mendi,  and  "  Nassim  "  in  Timani,  and  is  also  known, 
as  "  West  African  jute."  The  sample  examined,  was 
fine,  fairly  soft,  of  a  pale  buff  colour  ;  and  had  a  fair 
lustre.  It  varied  in  length  from  3  ft.  to  7  ft.  9  ins.,  the 
average  being  about  5  feet.  Chemical  examination  gave 
the  following  results  : — Moisture,  9-8  ;  ash,  0-45  ;  a-hydro- 
lysis (loss),  7-9;  /3-hydroIysis  (loss),  11-0;  acid  purifica- 
tion (loss)  1*1  ;  and  cellulose,  76-3  per  cent.  Length  of 
ultimate  fibre,  l-O  to  3-2  mm.  Commercial  valuation 
£25  to  £26  per  ton.— C.  A.  M. 

Fibre  of  Hibiscus  esculerUus.    Ibid.,  5,  8 — 9. 

The  plant  yielding  this  fibre  is  known  as  "  Awkraw  " 
or  "  Okra,"'and  is  gro^vn  as  a  vegetable  in  all  parts  of 
West  Africa.  The  sample  examined  was,  in  general, 
2  feet  to  2  feet  8  inches  in  length,  but  the  strength  was 
uneven  and  poor.  Reported  to  be  a  brittle  jute-like 
fibre,  of  good  colour,  but  tender  and  weak.  Value,  about 
£15  per  ton.— C.  A.  M. 

Fibre  of  Honckenya  ficifolia.  Ibid.,  5,  6 — 7. 
This  plant  is  abundant  in  the  swamps  of  Sierra  Leone 
and  with  careful  cutting  would  yield  a  constant  supply 
of  stalks  for  retting.  The  sample  examined  was  white 
to  brown  in  colour,  and  varied  from  4  to  10  feet  in  length* 
It  wa«  of  poor  strength,  and  contained  : — Moisture,  9-6 ; 
ash,  0-3.  a-hydrolysis  (loss),  6-0 ;  /3-hydrolysis.  (loss) 
9-7  ;  acid  purification  (loss),  0-4 ;  and  cellulose,  78-3  per 
cent.  Length  of  ultimate  fibre,  2-0  to  3-6  mm.  Com- 
mercial valuation  about  £20  per  ton. — C.  A.  M. 

"  Borfroko  "  or  "  Abala  "  fhre.     Bull.  Imp.  Inst.,   1907, 

5,  7—8. 
The  sample,  from  an  unidentified  Sierra  Leone  plant, 
varied  from  white  to  reddish-brown  in  colour,  and  from 
10  inches  to  6  feet  in  length.  Moisture,  9-6 ;  ash,  0-4 ; 
a-hvdrolysis  (loss),  9-3  ;  ^-hydrolvsis  (loss),  14-4 ;  acid 
purification  (loss),  1-0 ;  and"  cellulose,  76-3  per  cent. 
Length  of  ultimate  fibre,  1-0  to  3-6  mm.  Commercial 
valuation.  £17  to  £18  per  ton.— C.  A.  M. 

a-Naphthylamine     Claret ;      Discharges     on     .       D. 

Ritermann  and  E.  FoUi.  Sealed  notes,  1597  and  1644, 
Jan.  27  and  June  30.  1906.  Bull.  Soc.  Ind.  Mulhouse, 
1907,  77,  141—142,  142—144,  and  144—146. 

The  tissues  are  padded  in  an  alkaline  solution  of  /3- 
naphthol  (12  gims.  per   litre)  and  2-7-naphtholsulphonic 


•  "  a-Hydrolyais  "  :— The  fibre  is  boiled  for  five  minutes  with 
dilute  solution  of  sodium  hydroxide  (1  per  cent,  of  Na,0)  and 
Is  then  washed  free  from  alkaU,  dried  and  weiuhed. 

••  i3-Hydrolijsii  "  : — Another  portion  of  the  fibre  is  boiled  lor 
an  hour  with  alkali  of  the  same  strencth. 

'•  Acid  tmriftcatiun."  ;— The  fibre  is  placed  in  arctic  acid  (20  per 
cent.),  which  is  slowlv  heated  to  boiUna.  The  fibre  \<<  then  removed, 
washed,  first  with  alcohol  and  afterwards  in  water,  then  dned 
and  weighed. 
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acid  (4  grms.  per  litre),  and  arc  then  passed  into  a  bath  of 
diazotised  d-naphthylamine.  The  discharge  of  the  tissues 
thus  dyed  is  effeited  by  means  of  Rongahte  C,  assisted  by 
"  Monopol  soap,"  the  ]irinted  tissues  being  steamed  for 
5  minutes  at  a  temj^erature  of  lO.V  C.  H.  Schmid  reports 
that  the  presence  of  the  sulphonic  acid  group  in  the 
Claret  dyestuff.  like  that  of  the  nitro  group  in  I'aranitrani- 
line  Red,  renders  it  more  easily  dischargeable  by  reducing 
agents.  The  mixed  sulphonated  and  unsulphonated 
Claret  dyestuff  is  of  deei>er  and  moi-e  bluish  shade  than 
the  onlinary  Naphthylamine  Claret,  but  its  fastness  to 
soaping  is  inferior  to  that  of  the  latter.  (See  also  Ft.  Pat. 
372.884  ;  this  J.  1907,  525.)— E.  B. 

Pltuchroism    of    giltcates    coloured    by  basic  tar  dyes.      F. 
Comu.     Tsch.  Min.  und  Petrogr.  Mitt.  26,  453—55. 

Shsarmont  first  observed  that  normally  colourless  salts, 
when  crystallised  from  solutions  containing  organic 
dye^tuffs,  acquired  an  artificial  pleochroism.  W.  Suida 
later  found  that  silicates  containing  acidic  hydroxyl 
grouj^  became  strongly  coloured  when  treated  with  basic 
aniline  dyestuflfs.  The  author  has  examined  Suida's 
preparations  in  the  expectation  of  finding  some  of  them 
to  oe  pleochroic,  that  is  the  doubly  refracting  ones. 
Serpentine  asbestos,  serjientine,  muscovite,  leucophyllite 
and  lepidolite  were  found  to  be  so,  also  a  Canadian 
ciTsotile  coloured  by  the  author.  Hence  the  colouring 
is  due  to  chemical  action  and  not  to  mere  adsorption. 
Further  conclusions  are:  (1)  The  absorption  scheme  is 
independent  of  the  chosen  dyestuff  and  appears  to  coincide 
with  the  original  scheme  of  the  particular  mineral  ; 
further  investigations  are  desirable  here.  (2)  With 
different  minerals,  coloured  by  the  same  dyestuffs,  the 
same  or  verv  similar  colour  tones  recur,  a  fact  consonant 
with  the  observations  of  Ambronn  on  the  artificial 
pleochroism  in  animal  and  vegetable  fibres. 

Factory  and  Workshop  Act,  1901.  Draft  Regulations 
for  the  Heading  of  Yarn  dyed  by  means  of  a  Lead  Com- 
pound. Home  Office  Circular — June  22nd,  1907. 
Thi  .*^cretary  of  State  proposes  to  make  Regulations 
under  section  79  of  the  Factory  and  Workshop  Act,  1901, 
for  the  process  of  heading  of  yam  dyed  by  means  of  a 
lead  compound.  The  Regulations  will  supersede  the 
existing  Special  Rules  for  Factories  and  Workshops  in 
which  yellow  chromate  of  lead  is  used,  or  in  which  goods 
dyed  with  it  undergo  the  processes  of  bundling  or  noddling, 
winding,  reeling,  weaving  or  any  other  treatment. 

The  chief  point«  in  which  the  proposed  regulations 
differ  from  the  existing  rules  are  as  follows:  (1)  the 
application  of  the  regulations  is  limited  to  the  particular 
process  in  which  danger  of  lead  ytoisoning  has  been  found 
to  be  serious,  namely,  heading  of  yam  which  has  been 
dyed  by  means  of  a  lead  compound  ;  (2)  the  requirements 
aa  to  exhaust  ventilation  for  the  removal  of  dust  and 
as  to  the  provision  of  washing  accommodation,  are  made 
more  precipe  ;  (3)  a  ffcriodical  medical  examination  of 
penons  employed  on  the  dangerous  jtrocess  is  established. 
On  the  la«t  two  jjoints,  the  regtilations  follow  the  require- 
mcntA  whi<^h  have  been  inserted  in  a  numVjer  of  other 
recent  codes  for  dangeroas  tra<leH.  Provision  is  made 
for  exemption  from  t.ome  of  the  regulations  in  cases  where 
the  proceM  Ls  only  carried  on  occasionally. 

Any  iK-pT/n  desiring  the  Regulations  to  be  further 
Con>)der'd  "hould  hxlire  objection  in  accordance  with 
section  W)  of  the  Factory  and  Workshop  Act,  1901,  with 
the  Secretary  of  State  within  40  days  from  the  date  of 
this  notice.  Every  such  objection  must  !«  in  writing, 
and  muit  state  (a)  the  draft  Regulation  or  portions 
of  draft  P,egulations  objected  to  ;  (b)  the  Hj)ecific  grounds 
of  objection  ;  and  (r)  the  omissions,  additions  or  modifica- 
tions a«ked  for. 

Patests, 

Shrinkiny  jnirt  ijr^ni*  ;    Mdhf/fl  of  and  apparatus  for . 

S.  Lee*.,  and  W.  and  A.  E««twoofl,  Huddersfield.     Eng 
Pat.  1 4, 11 ',.  June  20,  I WKJ. 

Tas^machine  consi»i«  of  two  large  horizontal  damping 
rollers  covered  with  felt  or  the  like.     Thene  are  mounted 


at  some  distance  one  above  the  other  in  bearings  and 
each  is  paitly  immersed  in  a  trough  containing  water. 
Engaging  with  each  roller  on  the  side  at  which  it  leaves 
the  water,  and  at  a  point  a  little  above  the  surface  of  the 
latter,  are  small  rubber-covered  rollers  which  remove 
the  surplus  water  from  the  large  damping  rollers.  The 
pressure  of  these  small  rollers  can  be  adjusted  as  required. 
Above  each  large  roller  is  placed  a  pressing  roller  mounted 
in  sliding  bearings. 

The  cloth  to  be  shrunk  passes  over  stretching  bars 
and  between  the  lower  damping  and  pressure  rollers 
and  then  in  the  reverse  direction  through  the  upper  pair, 
so  that  it  is  damped  on  both  sides.  It  then  passes  over 
two  heated  cylinders  which  heat  both  faces  of  the  cloth 
and  so  drive  some  of  the  moisture  into  the  material. 
It  is  next  "  cuttled  "  down  and  allowed  to  remain  for  some 
time  in  the  partially  dried  condition  in  order  to  complete 
the  shrinking. — A.  B.  S. 

Drying  textile  material  of  any  kind  put  round  perforated 

holloiv   cylinders    or   the   like  ;     Devices   for .     (). 

Venter,  Chemnitz.  Saxony.     Eng.  Pat.  28,995,  Dec.  19, 
1906.     Under  Int.  Conv.,  Dec.  19,  1905. 

See  U.S.  Pat.  847,383  of  1907 ;  this  J.,  1907,  468.— T.  F.  B. 

Viscose    [for    artificial    fibres]  r      Manufacture    of , 

M.    Waddell,    Assignor   to    S.    W.    Pettit.     U.S.    Pat. 
855,213,  May  28,  1907.     -See  XTX. 

Vegetable    fibres  ;•     Method    of    preparing .     H.    R 

Bonny,   Brooklyn,   Assignor  to  R.   L.   Pritchard,   New 
York.     U.S.  Pat.  855,751,  June  4,  1907. 

See  Eng.  Pat.  1.5,618  of  1906 ;  this  J.,  1907,  45.— T.  F.  B. 

Dyeing    machine.     N.    Labonty,    Pawtucket,    R.I.     U.S. 
Pat.  853,700,  May  14,  1907. 

A  VEKFORATED  carrier  "for  the  material  to  be  dyed  "  is 
moved  backwards  and  forwards  in  the  closed,  horizontal 
dyeing  tank  by  means  of  a  piston  rod  arrangement  con- 
nected with  an  engine  cylinder  placed  in  axial  alignment 
with  the  dyeing  tank.  At  each  end  of  the  dyeing  tank 
is  placed  a  sliding  pin  which  engages  with  the  sliding 
carrier  as  soon  as  it  reaches  the  end  of  its  path.  These 
pins  are  connected  by  pivots  with  the  slide-valve  of  the 
engine  cylinder,  and  reverse  the  direction  of  motion 
automatically.  The  dye  tank  is  connected  with  a  steam 
pipe  for  heating  purposes  and  with  a  storage  tank  for 
dye  liquor.  The  dye  liquor  can  be  removed  through 
openings  placed  in  the  fiooi  of  the  tank,  and  forced  up 
into  the  storage  tank  by  a  steam  injector. 

As  the  material  is  moved  from  one  end  of  the  tank 
to  the  other,  the  dye  liquor  passes  through  it  alternately 
in  opposite  directions. — A.  B.  S. 

Dyeing   apparatus.     L.    Destree,    Haren,    Belgium.     U.S. 
Pat.  856,134..  June  4,  1907. 

See  Fr.  Pat.  373,450  of  1907  ;  this  J.,  1907,  683.— T.  F.  B. 

[Artificial    silk]    Brilliant    fibres    from    acetonic    pastes; 

Process    for    obtaining .     C.    Bouillot.     Fr.    Pat. 

373,947,  Mar.  31,  1906. 

In  order  to  obviate  the  opacity  (due  to  the  presence  of 
water  vapour)  of  the  artificial  fibres  produced  from 
solutions  of  gimcotton  in  acetone,  the  filaments,  on 
issuing  from  the  capillary  tubes,  are  received  on  a  polished 
heated  cylinder  made  of  glass  or  metal,  and  revolving 
at  a  sjjced  corresponding  with  the  rate  of  production  of 
the  fibre.  From  this  cylinder  the  filaments  pass,  a  certain 
number  at  a  time,  through  a  forked  guide  which  moves 
transversely  across  the  surfa(;e  of  a  revolving  bobbin 
and  so  winds  tho  compound  thread  in  a  spiral  manner. 
This  bobbin  rests  on  another  cylinder  which  revolves 
at  a  similar  lineal  velocity  to  the  drying  cylinder  and  drives 
the  Ijobbin  by  friction.  The  whole  apparatus  is  enclosed 
in  a  metal  box  from  which  the  evolved  vapour  can  be 
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removed  by  aspiration.  The  box  is  iDiovided  with  a 
glazed  opening  through  which  the  ojjeration  can  be  watched 
and  which  also  serves  for  the  removal  of  the  bobbins 
when  these  are  full. — A.  B.  S. 

Fibres,  artificial,  and  analogous  products  ;    Arrangement 

of  spinning  apparatus  for  the  production  of .    Gocher 

Oelmiihle   Gebr.    van   Den   Bosch.     Fr.    Pat.    373,887, 
Jan.  24,  1907. 

The  solution  of  viscose  or  other  substance  is  passed, 
under  pressurp,  into  a  cylindrical  box,  the  bottom  of  which 
is  furnished  with  a  number  of  openings  for  the  production 
of  the  fibres.  Surrounding  the  upper  part  of  this  box 
is  another  receptacle  in  connection  with  the  supply  of 
precipitating  liquid  and  furnished  with  a  number  of 
fine  openings  above  the  level  of  the  capillaries  by  which 
the  filaments  are  formed.  The  whole  arrangement  is 
placed  at  the  top  of  a  vertical  cylinder,  of  a  length  corre- 
sponding to  the  time  required  for  the  fibre  to  set,  and 
filled  -nith  the  precipitating  solution  to  just  above  the 
level  of  the  openings  from  which  the  filaments  issue. 
The  filaments  pass  do-miwards  through  this  cylinder 
in  contact  with  a  descending  current  of  precipitant, 
and  pass  out  at  the  bottom  of  the  cylinder  on  to  suitable 
bobbins.  This  arrangement  is  stated  to  give  uniform 
filaments  owing  to  there  being  no  iiTcgular  movements 
of  the  precipitant. — A.  B.  S. 

Broom    plant ';     Utilisation   of   the .      Westdeutsche 

Thomasphosphat-Werke.    G.m.b.H.      Fr.  Pat.  374,037, 
Jan.  29,*  1907. 

The  bark  is  removed  from  the  plant,  and  the  portion 
containing  the  fibre  is  treated  under  steam  pressure  with 
dilute  solutions  of  an  alkali  such  as  sodium  carbonate 
or  of  an  acid  such  as  hydrochloric  acid.  As  soon  as  the 
incrusting  substances  have  been  removed,  the  mass  is 
washed,  dried,  bleached  if  necessary,  and  is  then  ready 
for  spinning. — A.  B.  S. 

Sulphide  dyestuffs  ;    Method  of  dyeing  mixtures  of  cotton 

with  wool  or  silk  by  means  of .     Ges.   fiir  Chem. 

Industrie  in  Basel.     Fr.  Pat.   373,871,  Jan.   24,    1907. 
Under  Int.  Con  v.,  Dec.  24,  1900. 

The  wool  or  silk  is  protected  from  the  action  of  the 
sodium  sulphide  in  the  dye-liquor  by  the  addition  of 
potassium  or  sodium  "  polysilicate "  (soluble  glass)  to 
the  dye-bath.  For  example,  to  obtain  a  black  on  the 
cotton  in  a  material  containing  wool  or  silk,  it  may  be 
dyed  on  the  jigger  for  30 — 35  minutes  at  30° — 40°  C. 
in  the  following  bath.  For  each  litre  of  water,  10  grms. 
of  Thiophenol  Black  DD  extra,  10  grms.  of  crystallised 
sodium  sulphide,  25  c.c.  of  soluble  glass  at  36°  B.,  and 
25  grms.  of  crystallised  sodium  sulphate.  After  dyeing, 
the  material  is  well  rinsed.  The  animal  fibres  are  left 
practically  white. — A.  B.  S. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND   NON-METALLIC   ELEMENTS. 

Ammonio-mercuric  oxide.     H.  Gaudechon.     Compt.  rend., 
1907,  144,  12G8— 1270. 

Ammonio-mercuric  oxide,  (NHg2)20,  arHgO,  is  formed 
instantaneously  when  precipitated  mercuric  oxide  and 
ammonia  solution  react.  Of  the  various  hydrates  which 
have  been  described,  that  with  one  mol.  of  water  is  stable 
in  a  dry  atmosphere  at  the  ordinary  temperature,  and 
that  with  four  mols.  in  an  atmosphere  saturated  with 
water  vapour  at  the  same  temperature.  That  with 
five  mols.  of  water  can  only  exist  in  presence  of  liquid 
water.  Water  at  100°  C.  decomj)Oses  the  base  completely 
into  ammonia  and  mercuric  oxide.  The  mercuric  oxide 
so  formed  is  brown,  and  crystallises  in  a  form  different 
from  those  of  the  vellow  and  red  modifications. — J.  T.  D. 


Nitric    oxide ;     Absorption    of    by   ferrous,    nickel, 

cobalt,   and   manganous   salts.     G.    Hiifner.     Z.    physik. 
Chem.,  1907,  59,  416—423. 

The  nitric  oxide  absorbed  by  solutions  of  ferrous  salts 
is  held  partly  in  simple  solution,  and  this  part  follows 
Henry's  law  ;  the  other  part  is  combined  with  the  ferrous 
salt  to  form  a  ferric  compound.  The  amount  of  gas  held 
in  the  "  dissolved  "  state  is  greater  than  in  the  case  of 
pure  water  at  the  same  temperature  and  pressure.  Solutions 
of  cobaltous  salts  and  nickelous  salts  absorb  \\  times 
more  nitric  oxide  than  ferrous  solutions,  whilst  manganous 
solutions  do  not  absorb  as  much  as  ferrous  solutions. 
The  absorption  of  nitric  oxide  by  salts  of  other  metals 
than  iron  does  not  appear  to  have  been  noticed  hitherto, 
probably  because  no  marked  colour  change  is  produced. 

— C.  E.  F. 

Potassium   ferricyanide ;     Preparation    of .     W.    J. 

Karslake.     Amer.  Chem.  J.,  1907,  37,  637—638. 

To  50  grms.  of  crystallised  potassium  ferrocyanide  dis- 
solved in  750  c.c  of  water,  are  added  7  grms.  of  potassium 
permanganate,  previously  dissolved  in  250  c.c.  of  water. 
The  mixture  is  heated  on  the  water-bath  for  about  an  hour, 
the  precipitated  manganese  dioxide  is  filtered  off,  and  the 
filtrate  concentrated,  filtered  again  if  necessary,  and 
allowed  to  crystallise.     The  yield  is  about  75  per  cent. 

— L.  E. 

Salts  in  the  solid  state  ;    Chemical  reaction  between . 

E.  P.  Perman.     Roy.  Soc.  Proc,  1907,  79A,  310—319. 

Chemical  reaction  takes  place  when  salts  in  the  solid 
state,  without  special  drying,  are  mixed.  An  immediate 
reaction  was  observed  in  the  case  of  mixtures  of  potassium 
iodide  with  lead  nitrate  or  chloride  or  mercuric  chloride. 
With  mixtures  of  lead  formate  and  potassium  iodide  and 
of  mercuric  chloride  and  potassium  chromate,  the  action 
was  slower,  whilst  with  lead  sulphate  and  potassium 
iodide,  the  action  was  still  slower.  There  was  no  appreci- 
able action  in  the  case  of  mixtures  of  potassium  iodide 
with  litharge,  lead  carbonate,  or  mercuric  cyanide. 
No  action  takes  place  in  complete  absence  of  water  or 
other  ionising  solvent  (e.g.,  methyl  alcohol).  Reaction 
is  accelerated  by  heat,  pressure,  and  shaking.  The 
rate  of  decomposition  is  influenced  by  the  solubility  and 
volatility  of  the  salts.  For  example,  the  reaction  between 
potassium  iodide  and  mercuric  chloride  proceeds  much 
more  rapidly  than  that  between  potassium  iodide  and 
lead  chloride,  the  volatility  of  the  mercuric  salt  causing 
a  more  intimate  contact  with  the  potassium  iodide. 
In  experiments  with  a  mixture  of  sodium  carbonate  and 
barium  sulphate  dried  over  sulphuric  acid,  the  greatest 
amount  of  decomposition  observed,  was  17*92  per  cent, 
on  heating  for  65  hours  at  444'  C.  The  reaction  in  the 
reverse  direction,  i.e.,  with  a  mixture  of  sodium  sulphate 
and  barium  carbonate,  appears  to  be  very  much  slower. 
As  showing  the  effect  of  pressure,  when  a  mixture  of  two 
mols.  of  sodium  carbonate  and  1  mol.  of  barium  sulphate 
was  placed  in  a  steel  mortar,  and  hammered  vigorously 
for  30  minutes  (about  900  strokes),  4-87  jjer  cent,  of  the 
sodium  carbonate  was  converted  into  sulphate. — A.  S. 

Phosphorus     nitride.       A.     Stock     and     H.     Griineberg. 
Ber.,  1907,  40,  2573—2578. 

The  authors  have  improved  the  method  for  the  prepara- 
tion of  phosphorus  nitride,  PaNs,  described  by  Stock  and 
Hoffmann  (Ber.,  1903,  36,  314).  It  Ls  advisable  to  care- 
fully purify  the  reagents  used.  Liquid  ammonia  Ls  allowed 
to  slowly  evaporate  and  the  vapour  passed  over  phos- 
phorus pentasulphide  at  the  ordinary  temi^erature  for 
four  hours.  The  mixture  of  ammonium  thiojihosphates 
formed  is  then  slowly  heated  to  850°  C,  likewise  in  a  steady 
stream  of  ammonia.  The  nitride  thus  produced  has  a 
specific  gravity  of  2-51  at  18  C,  and  the  colour  varies 
from  white  to  a  dark  brown,  possibly  due  to  traces  of  free 
red  phosphorus. — E  F.  A. 

l> 
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Ozone  3   Fracliottal  dL<finaiion  of  liq^tid .     C.  Harries. 

Cheiu.-Zeit..  1907.  31,  COO— 010. 

Ozonised  oxygen  was  condensed  with  liquid  aii-,  and  the 
lowrr-boiling  oxygen  allowed  to  evaporate.  In  this 
way.  ozone  of  up  to  1>3-St>  yier  cent,  .strength  wa<  obtained. 
The  amount  of  ozone  in  the  liquid  so  oVitained  was  deter- 
mineti  both  by  direct  weighing  of  the  vapour  in  glas.s  bulbs 
and  also  iodometrically.  It  was  found,  however,  that 
these  numliers  agreed  only  up  to  a  concentration  of  50  per 
cent,  of  ozone  :  beyond  this,  the  values  obtained  iodo- 
metrically, assuming  the  equation. 

O3  +  2HI  =  Go  +  HoO  +  lo 

to  be  correct,  were  alwa\-s  smaller  than  those  obtained 
by  direct  weighing. 

Moreover,  there  was  an  increase  in  volume  amounting 
in  one  case  to  14  c.c.  on  470  c.c.  on  treating  the  gas  with 
neutral  potassium  iodide  solution,  although,  from  the 
equatioQ  cited,  this  volume  should  remain  constant. 

— C.  A.  W. 


Antimony    in    hard   lead ;     Determination    of 
Beckmann.     Sec  X. 


— .     H. 


Ferroci/anides,  ferricyanides,  and  thiocyanates  ';    Detection 

and  separation  of  .     P.   E.   Browning  and  H.   E. 

Palmer.     See  XXIH. 

Nitrate  of  aoda  statistics.     W.  Montgomery  and  Co.,  Ltd., 
June  29,  1907.     [T.R.] 


material  about  30  ft.  thick,  with  bands  of  other  material 
through  it.  The  great  ditliculty  was  to  cut  a  road  down 
the  mountain,  which  has  been  done. 

Patents. 

Nitric  acid  ;    Concentration  of  dilute .     R.   Wolffen- 

stein  and  0.  Boeters,  Charlottenburg,  Germany.  Eng. 
Pat.  28,449,  Dec.  13,  1900.  Under  Int.  Conv.,'Dec.  18, 
1905. 

See  Fr.  Pat.  371,797  of  190G  ;  this  J.,  1907,  407.— T.  F.  B. 

Beryllia ';    Separation   of from   alumina   and   iron. 

F.  Bran  and  G.  van  Oordt,  Mannheim,  Germany. 
Eng.  Pat.  15,973,  July  14,  1906.  Under  Int.  Cony., 
July  15,  1905. 

SEEFr.  Pat.  367,861  of  1906;   this  J.,  1906,  1147.— T.F.  B 

Arsenic  ;    Effecting  the  separation  of from  gases  or 

liquids.  G.  W.  Johnson,  London.  From  Verein  Chem. 
Fabr.,  Mannheim,  Germany.  Eng.  Pat.  16,910,  July  26, 
1906. 

See  Fr.  Pat.  368,452  of  1906;   this  J.,  1906,  1219.— T.  F.  B. 

Sulphuric     acid ;      Apparatus    for     concentrating . 

A.  Gaillard,  Barcelona,  Spain.  U.S.  Pat.  856,048,  June  4, 
1907. 

See  Fr.  Pat.  367,376  of  1906;  this  J.,  1906,  1146.— T.  F.  B. 


1905. 

1906. 

1907. 

Shipments  from  South  American  Porta  to  all  parts  for  the  six  mo 

Ditto            do.  for  the  twelve  months  ending  30th  June    

Afloat  for  Europe  on  30th  June 

Stocks  in  U.K.  Porta  :— 

Dverpool Tons 

London    „ 

Out  Porta „ 

nths  ending  30th  June . . 

1905.              1906. 
4,500               5,000 
1,800              1,000 
4,900              4,000 

Tons 

1907. 
6,000 
3,700 
8,300 

689,000 

1,587,000 

232,000 

11,200 

36,800 

67,000 

820,000 

110,000 

1,081,000 

264,000 

55,000 

1,510,000 

280,000 
11/- 

710,000 

1,644,000 

220,000 

10,000 

39,000 

71,000 

852,000 

105,000 

1,121,000 

338,000 

40,000 

1,604,000 

269,000 
10/lOi 

743,000 

1,734,000 

175,000 

18,000 

Stocks  in  Continental  Porta  on  30th  June    

Tons 
Cwt. 

113,000 

Consumption  in  U.K.  for  the  six  months  ending  30th  June 

75,000 
870,000 

112,000 

Do.        in  Continent            do.                                 do 

1,153,000 

Do.        tn  United  States    do.                               do 

354,000 

Do.        in  other  Countries  do.                                 do 

42,000 

Do.        in  the  World           do.                                 do 

1,661,000 

Visible  supply  on  30th  June  (including  the  quantity  afloat  for  Europe  and  Stocks  in  U.K. 
and  Continent) .                                         

306,000 

Prt«  on  30th  June    

per 

11/- 

Adtdterated     ichite     lead.       Aastralian     Commonwealth 
Order  No.  916.     Bd.  of  Tr.  J.,  June  27,  1907.     [T.R.] 

It  m  Mtated  in  thw  Order  that  a  recent  importation  of 
white  lead.  adulterate<l  with  barium,  was  described  on  the 
k»g»  ait  "  Ground  White  Lead,  reduced."  The  term 
"  redaced "  doe»  not,  in  this  case,  sufficiently  denote 
"  ftdalteration "  for  ynirposes  of  the  Commerce  Act, 
and  rt  is  laid  down  that  in  future  the  [percentage  of  barium, 
or  any  other  adulterant  in  white  lead,  must  he  as  clearly 
mod  a<*  permanently  shown  on  the  coverings  of  the  goods 
■fl  the  ordinary  trarle  description  a])plied  thereto,  and 
deliver*-  w  not  to  \jf  [K-rmitted  until  this  condition  is 
fnlfilled. 

Oraphite    deposit     in    QueeruUnnd.       B<1.    of     Trade     J., 
June  27,   l'.KJ7.     [T.K.] 

The  "  Qaeennlander  "  (Brixbane)  call.'*  attention  to  the 
ezintcnne  of  an  extensive  dcjKjsit  of  grai>hite  four  miles 
from  Netherby  railway  xtation,  on  the  ^sorth  Coast  line, 
Que^noland,  with  a  raila(;e  of  only  V)  miles  to  the  port 
of  ilarylxjrough.  The  Quef-n.'^land  graphite  (plumbago) 
mine  wa**  ojn-ned  up  three  yearn  ago.  The  dfcveloptuent 
of  th#!   mine   i*  exten.'dve,  Hhowing  a  go'jfl   bodv  of  the 


Salt  ,•    Art  of  making .     A.   E.   McClain,   Syracuse, 

N.Y.,  Assignor  to  T.  M.  Dix,  Chelmsford,  Mass.  U.S. 
Pat.  856,597,  June  11,  1907. 

Saturated  brine  is  maintained  continuously  and 
uniformly  at  a  temperature  of  approximately  90°  F. 
in  a  protiected  tank,  and  the  salt  is  removed  as  required. 

—A.  S. 

Nitric  acid  ;  Process  for  making  pure,  concentrated . 

Salpetersaure  Industrie-Ges.  Fr.  Pat.  374,237,  April  1 1 
1906. 

See  Eng.  Pat.  7871  of  1906  ;   thLs  J.,  1906,  758.— T.  F.  B. 

Aluminium    hydroxide ;;     Calcination    of    .     Cie    des 

Prod.  Chim.  D'Alais  et  de  la  Camargue.  First  Addition, 
dated  March  30,  1906,  to  Fr.  Pat,  349,709,  AprU  8, 
1904  (this  J.,  1905,  732.) 

Beick.s,  slabs,  etc.,  are  made  by  mixing  powdered  bauxite 
with  fluorides,  preferably  of  aluminium  or  of  calciiim 
(fluorspar),  in  such  quantity  that  the  mixture  contains 
several  parts  jier  cent,  of  fluorine.  The  mixture  in  tbou 
burnt  at  about  1200"  C— A.  G.  L. 
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cl.  vin.— glass,  pottery,  &  enamels. 


Zinc  oxide  and  salts,  hydrogen,   nitrogen,  and  ammonia ,; 

Continuous  manufacture  of by  aid   of  a  Bessemer 

converter.     E.  Jolicard.     Fr.  Pat.  373,953,  April  2,  1906. 

Molten  zinc  is  treated,  in  a  vessel  similar  to  a  Bessemer 
converter,  with  a  current  of  any  desired  gas  or  vapour, 
introduced  near  the  bottom.  If  it  be  desired  to  make 
zinc  oxide,  steam  or  a  mixture  of  steam  and  air  is  forced 
in,  the  by-products  being  hydrogen  and  a  mixture  of 
hydrogen  and  nitrogen,  resjiectively.  The  outgoing 
vapours  are  led  away,  and  the  zinc  oxide  deposited  may, 
if  desired,  be  reduced  by  carbon,  and  the  metal  returned 
to  the  crucible  to  make  the  process  continuous.  The 
hydrogen  may  be  utilised  as  fuel.  To  obtain  zinc  sulphide 
or  sulphite,  hydrogen  sulphide  or  sulphur  dioxide  is  blown 
through  the  molten  zinc.  When  it  is  desired  to  obtain 
ammonia,  the  temperature  of  the  molten  zinc  is  kept 
as  low  as  possible,  and  the  zinc  is  preferably  alloyed 
with  tin,  or  lead,  etc.,  excess  of  steam  with  air  being 
blown  through. — E.  S. 

Copper  hydroxide  ;    Preparation  of  concentrated  solutions 

of  pure  colloidal  ammoniacal   .     A.    Lecceur.     Fr. 

Pat.  374,277,  April  12.  1906.     (See  Fr.  Pats.  362,986 
and  365,099  of  1906,  this  J.,  1906,  808,  925). 

Pure  solutions  of  cuprammonium  hydroxide  are  obtained 
by  oxidising  metallic  copper  in  contact  with  ammonia 
solution  by  means  of  atmospheric  oxygen,  the  nitrites 
which  are  formed  at  the  same  time  being  decomposed 
by  the  addition  of  sodium  hydroxide  (4  grms.  per  litre 
of  solution  containing  35  grms.  of  copper  oxide).  The 
ammoniacal  solution  is  then  dialysed  as  previously 
described. — A.  G.  L. 


Sodium  melasilicate,   and   its  amorphous  and  crystallised 

hydrates  ;    Manufacture  of .     A.   H.  Verrier.     Fr. 

Pat.  373,884,  Jan.  24,  1907. 

Vitreous  sodium  silicates  are  heated  with  fused  sodium 
hydroxide  to  prepare  anhydrous  sodium  metasUicate 
(NagSiOs)  ;  or,  the  substances  are  mixed  in  solution 
to  obtain  the  hydrated  metasilicate,  Xa2Si03,nH20. 
By  agitation  of  the  more  or  less  concentrated  solution 
as  it  is  cooling,  the  hydrated  metasilicates  containing 
5,  6,  or  7,  etc.  molecules  of  water,  may  be  obtained  in 
crystalline  form. — E.  S. 

Magnesia  (MgO) ;   Process  for  the  rapid  and  cheap  extrac- 
tion of from  dolomite.     H.  Auzies  and  A.  Segoffin. 

Fr.  Pat.  374,216,  Jan.  24,  1907. 

The  dolomite  is  burnt,  the  resulting  oxides  are  slaked, 
and  the  product  is  levigated  by  a  current  of  water  in 
a  main  reservoir  which  is  connected  with  a  series  of  basins. 
The  magnesia  being  lighter  than  the  lime,  is  carried 
furthest,  the  deposit  in  the  further  of  the  series  of  basins 
being  nearly  pure  magnesia. — A.  G.  L. 


Calcium   siUphocyanide   [Thiocyanates'\   and  other  sulpho- 

cyanides ;  Process    of   making .     Fabr.    de    Prod. 

Chim.  de  Thann  et  de  Mulhouse.  Fr.  Pat.  373,986, 
Jan.  26,  1907.     Under  Lit.  Conv.,  Feb.  3,  1906. 

See  Eng.  Pat.  2708  of  1906 ;   this  J.,  1906,  427.— T.  F.  B. 

Chromates  ;    Process  for  the   manufacture   of   from 

chrome  iron  ore.  Chem.  Fabr.  in  Billwarder  vorm. 
Hell  und  Sthamer,  A.G.  Ger.  Pat.  171.089,  March  30, 
1904.  Addition  to  Ger.  Pat.  163,814,  Feb.  28,  1904. 
The  clirome  iron  ore  is  fused  with  sufficient  caustic  soda 
to  form  an  easily  fusible  mass,  through  which  air  is  forced 
in  a  state  of  fine  division  at  a  temperature  of  500^ — 600°  C. 
It  is  stated  that,  under  these  conditions,  the  ferrous 
and  manganese  oxides  present,  act  as  oxygen -carriers, 
and  accelerate  the  formation  of  chromates. — A.  S. 

Ammonium  sulphate  and  ammonium  chloride  manufacture  ; 
Process  for  the  utilisation  and  purification  of  waste  gases 

from .     A.  J.  van  Evndhoven.     Ger.  Pat.  170,554, 

April  21.  1905. 
The  waste  gases  from  the  saturator  are  passed  first  through 
a  condenser  for  the  removal  of  steam,  then  through 
a  suitable  scrubber  for  the  separation  of  c\-anogen  com- 
pounds, and  finally  through  a  Claus  sulphur-recovery 
apparatus. — A.  S. 

Phosphorus ;  Process  for  the  preparation  of  findy-divided  red 

.    F.  Todtenhaupt.    Ger.  Pat.  171,364,  June  5,  1904. 

loDiXE  is  added  to  a  solution  of  yellow  phosphorus  in 
a  suitable  solvent,  such  as  benzene,  toluene,  xylene, 
naphthalene,  or  similar  hydrocarbons,  and  the  mixture 
is  heated.  Phosphorus  tri-iodide  is  first  formed,  but, 
on  heating,  decomposes  into  red  phosphorus  and  iodine  ; 
the  latter  combiaes  with  a  further  quantity  of  yellow 
phosphorus. — A.  S. 

VIII.-GLASS.  POTTERY.  AND  ENAMELS. 

Porcelain     colours;      Liquid    hard .     H.     Zimmer. 

Sprechsaal,  1907,  7,  85—87. 
The  work  was  done  for  the  purpose  of  determining  the 
colour  effects  obtained  by  applying  solutions  of  various 
metallic  salts  upon  the  body  and  glaze,  and  carrying  the 
temperature  to  cone  13.  The  body  and  glaze  used, 
had  the  following  compositions  respectively  : — Body  : 
China  clay,  44-9  ;  quartz,  27"0  ;  and  felspar,  28-1  per  cent. 
Glaze:  China  clay,  22-1  ;  quartz,  51*7;  telsi;ar  15"3  ;  and 
calcspar,  10-9  per  cent.  With  regard  to  the  salts,  nitrates 
were  found  to  be  most  suitable,  inasmuch  as  they  pro- 
duced the  clearest  colours.  WTien  the  solution  was  applied 
to  a  biscuit  body,  the  latter  was  subsequently  heated 
to  cone  '05  for  the  purpose  of  expelling  the  organic  sub- 
stances with  which  it  was  necessary  to  coat  the  porous 
body  previous  to  the  painting  with  the  solution.  When 
the  solution  was  put  on  to  the  glazed  surface,  not  yet 
glost  burned,  the  raw  glazes  were  first  treated  with  gum 
arabic  or  dextrin.  The  following  table  contains  the 
results  obtained : — 


Salt. 


Strencth  of 
Solution. 


Burned  in  small  gas-fired 
kiln,  under  oxidizing  con- 
ditions ;  applied  under  the 
glaze. 


Burned  in  large  porcelain  kiln. 


Under  the  glaze,  protected 
from  smoke. 


Over  the  glaze,  protected 
from  smoke. 


Suthenium  chloride  . . . 
Rhodium  chloride  . . . . 

Iridium  chloride    

Palladium  chloride  . . . 
Platinum  chloride  . . . . 
Copper  nitrate 

Gold  chloride  

Vanadium  chloride   . . . 

Chromic  arid    

Ammonium  molybdate 

Sodium  tungstate    

Uranium  nitrate    

Manganese  nitrate  . . . . 

Ferric  nitrate 

Nickel  nitrate 

Cobalt  nitrate    

Praseodymium  nitrate 
Neodymium  nitrate    . . 


1  :  100  grayish  black 

1  :  100  dark  gray 

1  :  100  grayish  black 

1  :  100  black  gray 

1  :  100 

1  :  5  gray 

1  :  100  intense  red-brown 

1  :  10  light  gray 

1  :  1  green 

1  :  3  black,  yellow  edges 

1  :  1  weak  yellow 

1  :  1  yellow  to  gray-brown 

1  :  1  nearly  colourless 

1  :  1  light  gray 

1  :  100  fine  brown 

1  :  1  blue 

1  :  1  weak  yellow 

1  :  1  light  blue 


light  to  medium  gray 
dark  gray 
light  gray  to  gray 
dark  gray  to  black 
gray  to  black 
j    graj-   to    blackish   brown, 
blistered 
rose  colour  to  violet 
j  light  gray 

I  green 

dark  gray,  yellow  spots 

1  weak  yellow  to  light  orange 

brown 

grayish  black 

light  cream  colour 

brown 

'  light  brown  to  grayish  brown 

dark  blue 

hght  sulphur-yellow 

{  light  bluish  gray 


light  gray 
dark  gray 
light  gray 
dark  gray 
gra>nsh  black 
blackish"  gray,  blistered 

rose  colour  to  violet 

dark  gray 

intense  yellowish  green 

black  with  film  of  grayish 

blue. 

fine  orange-brown 

black 
ivory  colour 
dark  browu 

brown 
dark  blue 


d2 


762 


Ci-  IX.— BUILDING  MATERIALS,  CLAYS,  &c.        Cl.   X.— METALLURGY. 


[July  15,  1907. 


Additional  remarks  following  the  foregoing  table 
are  as  follows : — In  a  strong  reducing  tire,  the  colours 
became  jierceptibly  lighter  and  frequently  assumed  a 
brownish  tinge.  The  ammonium  molybdate  solution 
was  prepared  by  dissolving  the  salt  in  hot  water,  and 
evajKirating  with  glycerin.  At  a  concentration  of  1:1, 
the  solution  is  only  "partially  stable.  Up  to  the  present, 
no  good  results  have  been  attained  with  titanium  com- 
pounds, but  the  experiments  are  being  continued. 

Patents. 

Glass  ;     Apparatus    for    drawing    .     E.    Fourcault, 

Lodelinsart,    Belgium.     Eng.    Pat.     12.431,    May    28, 
1906.     Under  Int.  Conv..  June  S,  1905. 

See  Fr.  Pat.  3G0.383  of  1906  ;  this  J.,  1906,  985.— T.  F.  B. 

Maffndic  separator/:  [for  china,  earthemi-are,  etc.].  C.  A.,  H., 
and  R.  Xewton,  Derby.  Eng.  Pat.  13,845,  June  16, 
190tj. 
To  remove  iron  oxide  from  slips  for  making  china,  etc., 
electro- magnets  arc  used  having  cheeks  or  plates  placed 
in  a  trough  through  which  the  slip  is  made  to  pass.  Spikes 
or  bars  project  from  either  cheek  towards  the  other, 
in  order  to  distribute  the  magnetic  lines  of  force  throughout 
the  material.  If  the  electric  current  actuating  the 
electro-magnets  fails  from  any  cause,  a  valve  normally 
held  above  the  trough  by  a  separate  electro-magnet  is 
dropped  into  the  trough,  thus  preventing  any  magnetic 
material  which  may  be  washed  off  the  electro-magnets 
from  passing  again  into  the  purified  slip. — A.  G.  L. 

Pottery  and  other  kilns  and  ovens  ;   Gas- fired .     T.  W. 

Twvford.    Hanley,   and   T.    C.    Moore,    Stoke-on-Trent. 
Eng.  Pat.  18,769,  Aug.  22,  1906. 

Thi  gas  and  air  are  heated  on  their  way  to  the  com- 
bustion spaces  of  the  kiln,  by  causing  them  to  pass  through 
separate  vertical  Hues,  of  inverted  (J -shape,  (constructed 
of  moulded  earthenware  sections),  arranged  in  pairs 
round  the  wall  of  the  kiln,  one  flue  of  each  pair  being 
connected  with  the  gas  main  and  the  other  with  the  air 
main,  and  each  pair  discharging  into  a  combustion  space 
in  such  a  manner  as  to  ensure  thorough  mixture  of  the 
gas  and  air. — C.  S. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

Pottders  [cement,  etc.];   Air  elutriation  of  fine .     A.  S. 

Cnsbman    and    P.    Hubbard.     J.    Amer.    Chem.    Soc, 
1907,  29,  689—597. 


I5  the  ii-mrnt  and  f»-rtiiiz/T  indiihtrifH,  in  whifh  the 
material  jii  Ku»(reptible  to  the  action  of  water,  wet  elutria- 
tion methoda  are  unelefw.  The  authorH  dcHoribe  an 
apparataa  for  the  fmeumatic  Mrparation  of  Huch  finely- 
groond  materials.  It  consists  of  five  [»crcolating  jars 
■et  in  a  wooden  frame  and  connected  by  gla«H  tubes 
paanDg  through  close-fitting  caps  tightly  clamjjed  to  the 
top*  oi  the  jars,  a«  shown  in  the  figure.     The  capacities 


of  the  first  and  second  jars  are  three  and  two  gallons 
respectively,  those  of  the  remaining  three  jars,  one  gallon 
each.  In  the  bottom  of  No.  1,  is  placed  a  flat  spiral  tube 
closed  at  one  end,  but  with  a  number  of  very  small  openings 
through  small  jets  soldered  into  the  upper  surface  of  the 
spiral  at  an  angle  of  30°.  The  open  end  of  the  spiral  passes 
through  a  rubber  stopper  in  the  neck  of  the  jar,  and  is 
connected  to  the  air  supply.  Connection  between  the 
various  jars  is  made  by  means  of  inverted  funnels,  attached 
to  the  ends  of  the  glass  tubes,  as  shown  in  the  diagram, 
the  exit  tube  of  No.  5,  being  connected  to  a  vacuum. 
Rubber  stoppers  close  the  necks  of  the  jars,  and  are 
removed  when  it  is  desired  to  draw  off  the  charges  of 
powder  which  have  accumulated  during  a  run.  About 
1  kilo,  of  dry  powder  is  placed  in  jar  No.  1.  Blast  and 
vacuum  are  then  turned  on,  and  adjusted  so  that  a  steady 
stream  of  air  passes  through  the  powder,  and  raises  a 
dense  white  cloud,  which  assumes  a  vortex  motion  as  it 
ascends.  The  heavier  particles  continually  fall  in  a  ring 
near  the  walls  of  the  vessel,  whilst  the  lighter  particles 
are  carried  into  jar  No.  2,  through  the  funnel  tube.  Here 
the  heavier  portions  are  retained,  whilst  the  lighter  pass 
into  jar  No.  3,  and  so  on.  The  blast  is  supplied  from  a 
compressor,  and  is  dried  by  means  of  pumice  impregnated 
with  sulphuric  acid.  To  arrive  at  an  approximate  estimate 
of  the  actual  areas  presented  by  definite  weights  of  material 
sifted  to  different  degrees  of  fineness,  the  use  of  a  surface 
factor  has  been  proposed.      (See  Binns,  this  J.  1907,  321.) 

— 0.  R. 

Patents. 

Dust  on  roads,  streets,  and  the  like  ;   Manufacturing  means 

from  wood  tar  for  preventing .     S.  Mattar,  Leipzig, 

and  R.  Funcke,  Lorch,  Germany.     U.S.  Pat.  855,860, 
June  4,  1907. 

See  Fr.  Pat.  371,521  of  1906  ;  this  J.,  1907,  411.— T.  F.  B. 

Wood ;     Process    and    apparatus    for    injecting    {liquids 

into] .     M.  Boucherie.     Fr.  Pat.  373,992,  Jan.  28, 

1907. 

In  this  process  any  liquid  can  be  injected  into  blocks 
of  wood,  by  pressure,  or  by  a  vacuum,  or  by  both.  The 
apparatus  consists  of  a  cylinder  mounted  so  that  it  can 
be  turned  in  a  horizontal  or  vertical  position,  for  the 
purpose  of  loading  and  unloading  the  wood,  and  for 
removing  the  filling  material  used  to  form  a  tight  joint 
between  the  wood  and  the  wall  of  the  cylinder.  This 
material  consists  of  a  mixture  of  water  or  other  liquid, 
especially  the  liquid  to  be  injected,  and  very  fine  sand, 
broken  brick,  powdered  charcoal,  sawdust,  or  any  other 
suitable  insoluble  substance,  which  can  pass  into  the 
smallest  interstices,  and  form  a  joint  sufficiently  tight 
to  support  pressure,  suction,  or  both. — W.  C.  H. 

Cement     mortar ;       Process     of     preserving     completely 

prepared ,  without  the  loss  of  its  property  of  setting. 

J.  H.  Magens.  Fr.  Pat.  373,834,  Jan.  23,  1907. 
The  mortar  is  cooled,  at  the  time  of  its  manufacture, 
below  the  temperature  of  the  surrounding  air,  and  is 
kept  in  a  state  of  movement  or  shaking,  up  to  the  time 
of  its  use,  in  order  to  retard  the  setting,  so  that  it  is  possible 
to  transport  the  mortar  over  long  distances,  in  conse- 
quence of  the  retardation  of  the  setting  produced  by  the 
shaking  and  concussion  arising  during  the  transport. 


X.— METALLURGY. 

Steel ;     Behaviour    of   carbon    and    phosphorus    in . 

H.  M.  Howe.     Eng.  and  Mining  J.,   1907,  83,   1087— 
1089. 

The  author  discusses  Stead's  explanation  of  the  banding 
of  carbon  and  yihosphorus  in  steel,  and  the  theory  of 
incompatibility  (this  J.  1906,  988).  When  steel  free  from 
y)ho«pnorus  is  rolled  at  temyieratures  but  little  above  or 
lower  than  the  Aj-point  (temjwrature  of  recalescence;, 
the  hard  j>earlile  and  soft  ferrite  are  drawn  out  unequally, 
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giving  rise  to  bands  alternately  rich  and  poor  in  carbon. 
If  this  rolled  steel  be  reheated,  the  pearlite  first  of  all 
passes  into  austenile  (in  which  the  constituents,  pear- 
lite,  ferrite  and  cementite,  can  no  longer  be  distinguished) 
at  the  Ax-temperature,  and  then,  at  a  higher  tempera- 
ture (the  Ag-point),  the  excess  of  ferrite  also  dissolves 
and  passes  into  the  austenile,  the  bands  disappearing 
completely.  On  cooling  the  steel  below  the  Aj-point, 
the  original  structure  of  evenly  mixed /errZ/e  and  pearlite 
will  reappear.  If  a  steel  containing  phosphorus  is  sub- 
jected to  the  same  treatment,  on  the  other  hand,  the  bands 
once  formed  persist,  owing  to  an  apparent  "  incompati- 
bility "  of  carbon  and  phosphorus.  The  bands  in  this 
case  consists  of  layers  rich  in  carbon  and  poor  in 
phosphorus,  and  of  other  layers  poor  in  carbon  but  rich 
in  phosphorus.  On  welding  together  at  a  white  heat 
plates  of  pure  iron,  between  which  some  iron  phospho- 
carbide  was  placed.  Stead  found  that  the  carbon  diffused 
completely  into  the  plates,  leaving  the  joints  quite  free 
from  carbon  and  rich  in  phosphorus. — A.  G.  L. 

Nickel-   and  carbon-steel ';     Recovery  of  from  over- 
strain.   E.  L.  Hancock.    PhU.  Mag.,  1907,  13,  688—693. 

The  elasticity  of  nickel-  and  carbon-steel,  destroyed  by 
overstrain  in  either  tension  or  torsion,  gradually  returns 
when  the  metal  is  allowed  to  rest,  the  elastic  limit 
becoming,  in  some  cases,  greater  than  its  original  value. 
The  elastic  properties  may  be  restored  by  immersion  for 
a  short  time  in  boiling  water,  but  recovery  is  not  aided 
by  repeated  blows  from  a  light  hammer.  It  was  also 
found  that  materials  overstrained  in  either  tension  or 
compression  lose  their  elasticity  for  stress  of  the  opposite 
kind,  but  the  elasticity  is  completely  restored  by  rest. 
Carbon-steel  seems  to  recover  more  quicklv  than  nickel- 
steel.— 0.  F.  H. 

Tube-mill    practice ;    Notes  on  some   recent    improvements 

in  .     K.  L.  Graham.     J.  Chem.  Metall.  and  Min. 

See.,  S.  Africa,  1907,  7,  317—320. 


HOPP-ea 


The  author  compared  the  efficiency  of  a  tube-mill  loaded 
with  quartz  (171-5  tons  at  a  cost  "of  £17)  with  that  of  a 
similar  mill  loaded  with  Danish  pebbles  (10  tons  at  a  cost 
of  £60),  and  found  that  the  grinding  done  by  the  former 
was  superior,  63-99  per  cent,  of  the  product  passing  a 
90-mesh  sieve  as  against  61-44  per  cent,  with  the  jX)bbTes. 
The  life  of  the  quartz-fed  mill  was  140  days  as  against  124 
days  for  the  other.  As  about  2  tons  of  quartz  per  hour 
required  handling  however,  a  mechanical  feeder  was 
necessary.  This  consisted  of  a  cast-iron  band  as  shown 
(see  Fig.),  5  in.  in  internal  diameter  at  its  narrowest 
point,  and  widening  out  towards  its  lower  portion  to 
prevent  choking.  The  lower  end  projects  3  in.  into  the 
hollow  tnmnion  of  the  tube-mill.  The  pulp  from  the 
"  dewatcrer  "  is  passed  in  through  the   1^  in.  orifice  at 


the  back  of  the  casting.  Quartz  lumps  of  up  to  4i  in. 
diameter  are  fed  by  a  belt  to  the  hopper.  The  author 
believes  that  with  one  tube- mill  for  everv  350  to  400  tons 
milled  per  24  hours,  using  100  to  300  screening  with 
apertures  0-07  to  0-03  in.,  the  size  of  the  nozzle  should  be 
H  in.  With  a  head  of  6  ft.  of  water,  this  will  pass  250  to 
270  tons^  per  day,  the  proportion  of  water  to  solids  being 
1  :  1.  Using  quartz  in  the  mill,  an  automatic  device 
for  catching  particles  discharged  through  the  holes  in 
the  outlet  plate  of  the  mill  is  necessary.  This  mav  take 
the  form  of  a  perforated  "trommel"  (drum)  fixed  to  and 
revolving  with  the  mill,  buckets  being  attached  to  the 
inside  of  the  periphery  which  elevate  the  quartz  particles 
and  discharge  them  down  a  shoot,  whence  they  pass  by  a 
pipe  through  the  bottom  of  the  launder  to"  a  bucket, 
to  be  returned  to  the  battery  for  further  crushing.  As  a 
lining  for  tube-mills,  silex  has  so  far  proved  superior  to 
any  local  substitute.  The  average  cost  of  3  linings  of 
silex,  put  into  a  mill,  22x5  ft.,  in  blocks  of  6x6x4  in., 
including  labour,  was  £155,  which,  with  a  life  of  4  months, 
works  out  at  £1  os.  per  day. — A.  G.  L. 

Argentiferous     cobalt-nickel    arsenides    of     Temiskaming, 

Ontario,  Canada  :    Roasting  of  the  .     H.  M.  Howe, 

W.    Campbell    and    C.    W.    Knight.     Bull.    Am.    Inst.' 
Min.  Engin.,  1907,  53—61. 

On  roasting  cobalt  arsenides  it  was  sought  to  determine 
at  what  temperatures  the  arsenic  was  most  rapidly 
expelled,  the  degree  of  thoroughness  of  expulsion  by 
maintaining  this  roasting  temperature,  and  also  the  effect 
of  the  addition  of  charcoal  at  the  beginning  and  end  of 
the  roasting  process.  It  was  found  that :— 1.  The  jDer- 
centage  of  silver  as  determined  by  the  scorification  method 
is  about  4  per  cent,  higher  than  as  determined  bv  the 
crucible  method.  2.  The  ore  neither  frits  nor  clogs  at 
or  even  somewhat  above  960"  C,  the  melting  point  of 
silver.  3.  The  arsenic  can  be  reduced  from  56  to  41  per 
cent,  or  by  15  per  cent,  by  roasting  below  700".  4.  It 
can  be  further  reduced  by  about  24  per  cent.,  viz.,  to  17  per 
cent,  by  roasting  at  temperatures  above  840",  the  arsenic 
being  removed  much  faster  than  at  lower  temperatures. 
5.  Charcoal,  whether  added  at  the  beginning  or  towards 
the  end  of  the  roasting  process,  fails  to  increase  the  expul- 
sion of  arsenic.  6.  It  is  doubtful  whether  it  will  pay  to 
reduce  the  arsenic  content  below  20  per  cent.,  even  by 
roasting  at  temperatures  above  890°  C,  because  its  furthe"r 
reduction  is  very  slow.  Finer  grinding  of  the  material 
did  not  seem  to  assist  in  eliminating  the  arsenic. 

Silicon  tetrachloride  ;   Action  of on  silver  and  copper. 

E.  Vigouroux.     Compt.  rend.,   1907,  144,   1214 — 1216. 

Silver,  when  treated  with  silicon  chloride  in  the  same 
way  as  chromium  (this  J.  1907,  154)  forms  no  silicide, 
though  the  siHcon  compound  is  decomposed  with  forma- 
tion of  silver  chloride.  Copper,  imder  the  same  circum- 
stances, yields  a  fused  mass  containing  2-3 — 2-5  per  cent, 
of  sihcon,  which  the  author  thinks  is  probably  a  mixture 
of  the  compound,  CujeSi  (2-7  per  cent,  of  silicon)  with 
excess  of  copper. —  J.  T.  D. 

Calcium ;     Reduction    of   some    oxides    and   sulphides    by 

means  of  metallic .     F.  M.  Perkin.     Faraday  Soc 

May  28,  1907.     [Advance  proof]. 

Metallic  calcium,  when  used  in  the  form  of  fine  turnings, 
has  a  more  powerful  reducing  action  on  metallic  oxides 
than  aluminium,  the  reaction  being  so  violent  that  it  is 
necessary  to  control  it  by  adding  varying  proportions  of 
calcium  fluoride  or  calcium  oxide  to  the  mixture  of  oxide 
to  be  reduced.  Thus,  30—40  jwr  cent,  of  calcium  fluoride 
or  10 — 20  per  cent,  of  calcium  oxide  is  required  in  the 
reduction  of  ferric  oxide.  Boron  may  be  obtained  by 
reduction  with  metallic  calcium  from  boron  trioxide, 
and  also  from  borax,  but  always  contains  calcium  as  ao 
impurity,  while  silicon  can  only  bo  obtained  from  sand 
by  using  considerably  less  than  the  theoretical  quantity 
of  calcium.  Sulphur  and  calcium  react  vigorously 
giving  calcium  sulphide,  but  attempts  to  obtain  metallic 
lead  from  galena  were  unsuccessful. —  0.  F.  H. 
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Lead  sulphide  :  Equilibrium  between and  its  oxidation 

products.     R.  Sohenck  and  W.  Rassbach.     Ber.,  1907, 
40.  -2185— 2201. 

By  a  method  similar  to  that  used  in  investigating  the 
chemical  relations  of  iron,  carbon,  and  oxygen  (this  J., 
1907,  61*2)  the  authors  have  examined  the  c(iuilibrium  of 
the  four  univariant  svstems  : — Pb.PbS.Pb80.(,S0o  ; 
Pb.PbS.PbO.i^Oo  :  PbS.PbSO4.PbO.SO2  ;  and  Pb.PbSOi, 
PbO.SOo.  The 'three  solid  substances  in  each  S5'stem 
were  heated  to  determined  temperatures,  in  one  series 
of  experiments  in  a  vacuum  apparatus,  in  a  second  series, 
in  an  apjwratus  containing  sulphur  dioxide  at.  or  above 
atmospheric  pressure,  the  limiting  value  of  the  pressure 
of  the  gas  at  each  temperature  being  measured.  In  the 
first  system  the  results  were  very  sharp  and  accurate  ; 
equilibrium  was  quickly  attained,  and  the  limiting 
pressures  closely  agreed,  whether  they  resulted  from 
evolution  or  absorption  of  sulphur  dioxide,  and  whether 
the  gradations  of  temj^erature  were  upward  or  downward. 
The  pressure  rose  from  39  mm.  at  6CX)°  C.  to  735  mm.  at 
723°  C.  the  rate  of  increase  becoming  much  more  rapid 
as  the  temperature  rose.  In  the  second  system,  equili- 
brium is  much  slower  of  attainment,  and  the  results  of 
different  determinations  do  not  agree  so  closely.  This 
is  due  partly  to  the  solubility  of  lead  sulphide  in  metallic 
le&d,  partly  to  the  production  of  small  quantities  of  lead 
sulphate  and  their  solution  in  lead  oxide.  As  a  result, 
whilst  the  graphic  representation  of  the  figures  obtained 
in  th"  first  system,  shows  a  clean  curve,  that  of  the  figures 
obtained  in  the  second,  shows  a  band  limited  by  two 
curv?s  generally  similar  to  the  first  one,  but  further  away 
bom  the  axis  of  pressures.  The  pressures  in  the  second 
system  rise  from  G  mm.  at  692°  C.  to  857  mm.  at  870°  C. 
In  the  third  system  there  is  no  equilibrium  ;  a  small 
quantity  of  metallic  lead  is  formed,  and  then  the  pressures 
adjust  themselves  to  those  of  the  first  system,  the  presence 
of  lead  oxide  in  that  sj'stem  appearing  not  to  produce 
any  effect.  The  same  remark  applies  to  the  fourth 
system,  in  which  lead  sulphide  is  formed,  which  then 
resolves  itself,  at  moderate  temperatures,  into  the  first 
system.  As  the  temperature  rises  the  pressures  gradually 
fall  off  till  they  approach  those  of  the  second  system ; 
no  doubt  because  01  the  disappearance  of  lead  sulphate 
as  a  separate  phase,  in  consequence  of  its  solution  in  lead 
oxide.  The  whole  field  (in  the  graphic  representation  of 
the  reeult-s)  is  divided  into  three  parts  : —  1.  Between  the 
preRsure  axis  and  the  curve  of  the  first  system.  In  this 
the  oritdnal  reactions  that  occur  are:  2Pb+2S02  = 
Pb8+PbS04.  and  3Pb  +  S02  =  PbS+2PbO  ;  and,  derived 
from  the  reaction  of  the  products  of  these,  4PbO+4S02  = 
Pb6  +  3P1>.S04.  The  suostances  which  can  stably  co- 
exi.«rt  are  lead  f<ulphide  and  lead  sulphate.  2.  a.  Between 
the  curve  of  the  first  system  and  the  nearer  limit  of  the 
band  of  the  second  system.  Here  PbS  and  PbO  can 
coexist,  the  latter  saturated  with  lead  sulphate. 
5.  R-tween  the  limits  of  the  band  of  the  second  system. 
Hei*  too  lead  suli)hide  and  lead  oxide  coexi.st,  the  latter 
ei'*  'linjf  no  lead  suljjhate,  or  at  least  not  being 

«•'■  h   it.     In   both   of  the.se  regions  of  part  2, 

th^  .  ...  that  occur  are  PbS-(-PbS04=  2Pb-|-2S02, 
and  :iPb  +  >0,=  Pb.S  +  2PbO:  and  the  derived  reaction 
is  PW5  +  3Ph.S04  =4PhO  +  4.S02.  .3.  Beyond  the  farther 
limit  of  the  band  of  the  second  system.  Here  the  re- 
actions ocrurring  are  PbS-l-PbS04  =  2Pb-)-2.S02  and 
PbS  +  2PhO«3Pb^-S02;  and  the  stably  coexisting 
robatanre*  are  PLS  and  Pb.  It  thus  appears  that  to 
produce  metAllic  lead  by  the  reaction  of  suljihide,  sulphate 
and  oxide,  the  temperature  must  l»e  very  high,  above 
Wf  C,  risking  loss  of  sulphide  by  volatilisation,  or  the 
preaaore  of  sulphur  dioxide  must  be  kept  very  low.  To 
produce  oxide,  a  lower  temjierature  is  necessary.     Direct 

ex7 — ■ •     ■  -    ''■■    r'n.ctirjnH   between   sulphur   dioxide 

ari  .md  i-xc'-hh  of  ]»-ad  in  jire^ence  of 

!*■<':        ,  ,  '  ur  dioxide  and  lead  oxide,  showed 

that  iney  all  *Kcurred  m  agreement  with  the  deductions 
made  from  the  equilil/rium-diagram.  Calculation,  by 
means  of  Van't  Hoff's  equation,  of  the  heat  evolved  in 
the  reartirm:  P^KS04-^Pb.S■:2Pb-^-2S02.  gave,  for 
different  series  of  the  experiments,  figures  lying  l^etween 
34,000  and  40,000  calories ;    the  figure  calculated  from 


the  heats  of  formation  of  the  separate  substances,  is 
41,200  calories.— J.  T.  D. 

Antimony    in    hard   lead;     Determination    of    .     H. 

Beckmann.  Z.  angew.  Chem.,  1907,  20,  997—998. 
A  DETERMINATION  of  the  Solidifying  point  of  the  alloy 
affords  an  approximately  correct  measure  of  the  amount 
of  antimony  present.  A  special  thermometer  is  used  for 
the  determination,  the  instrument  being  provided  with 
two  scales,  one  giving  ordinary  degrees  of  temperature 
and  the  other  direct  percentages  of  antimony.  In  the 
case  of  alloys  containing  from  0  to  13  per  cent,  of  antimony, 
the  solidifying  point  sinks  from  326°  C.  to  228°  C.  and  then 
rises  again  as  the  quantitj'  of  antimony  is  increased. 
A  difference  of  7-5°  C.  corresponds,  therefore,  with  1  per 
cent,  of  antimony.  The  beginning  of  the  solidification 
is  easily  observed,  as  lead  crystals  separate  out,  the  molten 
alloy  becomes  thick,  and  a  rim  of  lead  forms  at  the  side 
of  the  containing  vessel.  As  alloys  containing  12  and 
14  per  cent,  of  antimony  have  the  same  solidifying  point, 
it  is  advisable,  if  there  be  reason  to  suspect  the  presence 
of  much  antimony  in  the  alloy,  to  mix  the  latter  with  a 
known  quantity  of  pure  lead  and  to  take  the  solidifying 
point  of  the  mixture. — W.  P.  S. 

Metals  free  from  silicon  or  poor  in  silicon,  and  metallic 

silicides  ;  Production  of from  ores.     J.  Weckbecker. 

Jletallurgie,     1907,    4,    317.     Chem.-Zeit.,     1907,    31, 
Rep.,  291. 

Manganese  ore  was  smelted  in  an  electric  furnace  with 
only  as  much  reduction  mixture  as  suflSced  for  the 
reduction  of  the  iron  and  a  part  of  the  manganese.  In 
one  experiment  an  alloy  containing  manganese,  78*2 ; 
iron,  15-7  ;  and  silicon,  0-1  per  cent,  was  produced. 
The  slag  mixed  with  silica  and  coke  was  now  smelted 
in  a  second  furnace,  a  manganese  silicide  containing 
74-5  per  cent,  of  manganese  and  21  8  per  cent,  of  silicon 
being  produced.  This  silicide,  almost  free  from  iron, 
should  be  suitable  for  use  in  refining  other  metals. 

— C.  A.  W. 

Binary   alloys  ';     Relations   between   the  diagrams  of  

and    their     malleability.     L.     Guillet.     Compt.     rend., 
1907,   144.    1273—1275. 

Case  1  :  The  metals  separate  in  the  pure  state  on  solidi- 
fying. If  both  be  malleable,  all  of  the  alloys  are  so,  and 
if  neither  be  malleable,  none  of  the  alloys  is.  If  one  be 
malleable,  the  malleability  of  the  alloys  depends  on  that 
of  the  eutectic.  This  is  malleable  or  not,  according  as  the 
eutectic  point  in  the  diagram  is  nearer  to  the  figurative 
point  of  the  malleable  or  of  the  non-malleable  metal. 
Alloys  of  a  malleable  metal  and  a  malleable  eutectic  are 
malleable  ;  those  of  a  non-malleable  eutectic  and  a  non- 
malleable  metal  are  not :  those  of  a  malleable  eutectic 
and  a  non-malleable  metal  are  malleable  only  if  the  metal 
be  present  in  very  small  proportion.  Case  2  :  Either 
metal  is  miscible  only  in  small  proportion  with  the  other, 
and  they  form  no  compounds.  If  one  metal  is  malleable, 
the  solid  solution  rich  in  this  metal  is  malleable.  No  solid 
solutions  rich  in  a  non-malleable  metal  have  been  observed. 
The  malleability  of  the  other  alloys  follows  the  .same  rules 
as  in  the  former  case,  bearing  in  mind  that  the  eutectic 
here  is  formed  of  two  solid  solutions.  Case  3. — The  metals 
form  com])Ounds  or  solid  solutions  solidifying  at  a  constant 
temperature  :  All  the  alloys  containing  the  pure  compound 
or  the  pure  solid  solution  are  non-malleaole.  Only  the 
alloys  at  the  extremities  of  the  diagrams,  i.e.  those 
containing  one  or  the  other  metal,  can  be  malleable. 
Cn/ic  4. — The  alloys  form  compounds  or  solid  solutions 
which  if  pure  are  decomposed  on  fusion.  The  general 
conditions  are  the  same  as  in  Case  3  ;  the  alloys  are  not 
mallcaV)le  save  where  a  malleable  metal  is  a  largo,  and  the 
comy)Oimd  or  solid  solution  a  small  constituent.  Where, 
however,  a  solid  solution  is  malleable  hot,  alloys  of  this 
with  another,  malleaV>le  cold,  will  be  malleable  when  hot 
or  when  cold  according  to  the  proportions  of  the  two. 
Case  5. — The  metals  are  miscible  in  all  proportions.  Here, 
if  we  start  from  a  malleable  metal,  the  solid  solution  will 
be  malleable,  and  hence  all  the  alloys  will  be  so.  Two 
isomorjthous  metals  should  be  either  both  malleable  or 
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both  non-malleable.  Case  6. — Transformations  can  occur 
in  the  solid  state  :  By  breaking  up  the  diagram  into  a 
number  of  zones,  it  can  be  seen  that  the  solid  solutions 
can  never  correspond  to  the  extremities  of  the  curve, 
and  the  allovs  cannot  be  malleable,  at  least  when  cold. 

—J.  T.  D. 

Patents. 

Basic  Bessemer  process  ;•    Manufacture  of  iron  or  steel  by 

the   .     J.    Flohr,    Dudelange,    Luxembourg.     Eng. 

Pat.  16,440,  July  20,  1906. 

The  claim  is  for  the  manufacture  of  iron  or  steel  by  the 
basic  Bessemer  process,  wherein  an  addition  is  made 
to  the  charge  in  the  converter  preferably  after  decar- 
burisation,  "  of  a  briquetted  or  non-briquetted  mixture 
of  hammer  scale,  rolling-mill  dross  or  other  suitable 
substance  containing  ferric  oxide  together  with  slaked 
lime  "  or  limestone,  which  is  "  capable  of  producing  a 
sudden  intense  cooling,  and  effecting  a  better  dephos- 
phorisation  of  the  charge." — 0.  F.  H. 

Steel  ;•    Apparatus  for  hardening  or  otherwise  modifying 

the  crystalline  structure  of  articles  of  .     R.   E.   B. 

Crompton,  London.     Eng.  Pat.  20,445,  Sept.  14,  1906. 

The  apparatus  consists  of  groups  of  two  or  three  heating 
tanks  and  one  cooling  tank  arranged  symmetrically 
around  a  central  column,  so  as  to  allow  of  the  rapid 
transfer,  by  means  of  an  arm  revolving  around  the  column, 
of  an  article  from  one  bath  to  another.  Means  are 
provided  for  observing  the  exact  temperature  of  each 
bath.  The  articles  to  be  hardened  are  fixed  in  a  chuck 
attached  to  a  plunger-spindle,  which  can  be  made  to  rise 
and  fall  vertically,  and  to  which  a  revolving  motion  can 
be  given,  the  whole  being  attached  to  the  revolving  arm. 
In  this  way  the  articles  enter  the  quenching  tank  with  a 
spiral  motion,  ensuring  even  cooling,  and  preventing  the 
entrance  of  air-bubbles. — A.  G.  L. 

Silver  ;•     Production   of   alloi/s   of   .     S.    0.    Cowper- 

Coles,  London.     Eng.  Pat.  28,587,  Dec.   14,  1906. 

An  alloy  of  silver  and  zinc  is  made  by  heating  a  known 
quantity  of  silver  in  a  closed  receptacle  filled  with  zinc 
dust  or  finely-divided  zinc  mixed  with  chalk  or  other 
refractory  siibstance.  A  standard  silver,  which  will  not 
tarnish  so  easily  as  the  usual  standard  alloy  of  silver  and 
copper,  is  then  made  from  silver  and  a  calculated  amount 
of  the  silver-zinc  alloy. — 0.  F.  H. 

Metals  or  metallic  articles ';    Deposition  of  metals   upon, 

and   their   combination   with, .     F.    W.    Gauntlett 

and  The  Sherardizing  Svndicate,  Ltd.,  London.  Eng. 
Pat.  9959,  April  28.  1906'.  (See  Eng.  Pats.  9927  of  1901, 
28.590  of  1903,  and  15,759  of  1904 ;  this  J.  1902,  917  ; 
1905,  93.) 

Ix  the  process  of  sherardizing,  an  addition  of  about  9  parts 
by  volume  of  an  inert  material,  e.g.,  silica  or  carbon,  to 
one  part  of  the  coating  material,  e.g.,  zinc,  copper,  or 
antimony  (with  or  without  a  proportion  of  the  oxides  of 
these  metals),  is  made  in  order  to  improve  the  coating. 

—A.  G.  L. 

Inlaying,   ornamenting,   and   case-hardening   metallic   sur- 
faces ;    Process  for .     S.  O.  Cowper-Coles,  London. 

Eng.  Pat.  12,452,  May  29,  1906. 

The  surface  to  be  treated  is  covered  with  a  composition 
consisting  of  "  whitening "  mixed  with  an  a<lhesive 
substance,  such  as  treacle  or  molasses  ;  the  design  is  cut 
out,  and  the  surface  sand-blasted,  when  necessary.  The 
article  is  then  placed  in  a  closed  vessel  connected  with  a 
crucible  containing  molten  zinc  or  other  easily  volatilised 
metal,  and  hvdrogen  is  passed  through  or  over  this  molten 
metal.— O.  F.  H. 

Destdphurising    and   subsequently    smelting  r     Process    of 

.     W.  G.  Perkins,  San  Francisco,  Cal.     U.S.  Pat. 

852,612,  May  7,  1907. 

Obes  in  a  finely-divided  condition  are  treated  by  intro- 
ducing gaseous  fuel  into  a  heated  space  below  the  smelting 


zone,  passing  this  fuel  mixed  with  air  up  through  the 
smelting  zone,  and  at  the  same  time  introducing  air  into 
the  smelting  zone.     (See  following  abstract.) — A.  G.  L. 

Smelting-furnace.  W.  G.  Perkins,  San  Francisco,  Cal. 
U.S.  Pat.  852,613,  May  7,  1907.  (See  preceding 
abstract.) 


The  furnace  consists  of  a  hollow  structure  in  two  sectioas, 
the  upper  one  (1)  being  contracted  and  provided  with 
an  opening  (5)  at  the  lower  end.  The  lower  section  is 
removable,  and  consists  of  an  outer  shell  (20)  and  an 
inner  lining  (19),  which  also  is  removable,  and  forms  an 
arched  chami)er  (11).  A  passage  (10)  leads  from  the  arch 
of  this  chamber  to  the  contracted  end  of  the  upper  section. 
Means  are  provided  for  introducing  a  blast  of  air  into  the 
upper  section,  as  well  as  means  for  connecting  this  blast 
of  air  with  the  lower  chamber,  and  means  for  introducing 
an  inflammable  gas  into  the  lower  chamber. — A.  G.  L. 

Smelting  furnace.  E.  Bosshardt,  Cologne,  Assignor  to 
H. '  Garda,  Leipzig,  Germanv.  U.S.  Pat.  855,927, 
June  4,  1907. 

See  Eng.  Pat.  15,015  of  1906  ;  this  J.,  1907,  472.— T.  F.  B. 

Metals  from  their  ores  ;  Process  of  extracting .     W.  L. 

George,  Williams,  Ariz.,  Assignor  to  George  Metal 
Extracting  Company.  U.S.  Pat.  854,998,  Mav  28, 
1907. 

The  ore  is  crushed,  and  heated  in  contact  with  carbon 
to  a  temperature  and  for  a  length  of  time  sufficient  to 
cause  the  reduction  of  the  metallic  minerals  to  the  metallic 
state  in  the  form  of  small  grains  or  globules.  The  metal 
is  then  separated  by  concentration. — 0.  F.  H. 

[Blast-furnace  dust,  etc.]  Comminuted  substances ;  Pro- 
duction of  coherent  bodies  from  .     W.  Schumacher, 

Osnabriick,  Germanv,  Assignor  to  E.  Thalmann,  New 
York.     U.S.  Pat.  855,419,  May  28,  1907. 

Fine  ores,  blast-furnace  dust,  and  the  like  arc  mi.xed 
with  finely-divided  calcium  silicate,  or  calcium  silicate 
and  lime,  and  the  mixture  subjected  to  the  action  of 
steam  under  pressure. — O.  F.  H. 

Detinning  7   Process  of .     C.  E.  Acker.  Niagara  FalJa, 

N.Y.     U.S.  Pat.  855,491,  Juno  4,  1907. 

Tin-scrap  is  subjected  in  a  closed  vessel  to  the  action  of 
a  do-tinning  agent,  the  pressure  in  the  vessel  being  suc- 
cessively increased  and  decreased  so  as  to  force  the 
reagent  into  the  interstices  of  the  scrap. — .A  G.  L. 
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Blast-furnace  ga.s€s  and  the  like  ;    Process  and  apparatus 

lor    pHrifving    .     C.    Flossel.     Fr.     Pat.    373,998, 

June  21.  1906.     See  IL 

Zinc  as  oxide  from  po<jr  calamittes  :  Chemiro-metaUurgical 

priKesi  for  extracting  the .    F.  S.  Moyano.    Fr.  Pat. 

373.S64.  Oct.  -20.  1906  Under  Int.  Conv  ,  June  12, 
1906. 

StK  Eng.  Pat.  '24,526  of  1906;  this  J..  1907.477.— T.F.  B. 

Jletallic  pieces  ;  PriKess  and  apparatus  for  7)iahing  com- 
pound   .     J.  F.  Monnot.     Fr.  Pat.  373.971,  Jan.  14, 

1W7 

See  Eng.  Pat.  8913  of  UK>G ;  this  J.,  1907,  532.— T.  F.  B. 

Alloy  of  iron,  sUieon,  and  manganese  ;    Process  of  juami- 

fad u ring  a  triple i«   an   electric  furnace.     C.    A. 

Keller.  First  Addition,  dated  Jan.  24.  1907.  to  Fr.  Pat. 
334.5^>4.  Aug.  8.  1903  (thU  J..  HXU.  68). 
The  alloy  may  be  produced  in  an  ordinary  blast-furnace 
instead  of  in  an  electric  furnace,  provided  that  a  certain 
•mount  of  silicon  is  introduced  into  the  charge.  The 
more  silicon  is  used,  the  lower  Ls  the  temperature  at 
which  the  allov  is  formed. — A.  G.  L. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— KLECTKO-CHEMISTKY. 

Patents. 

EUcirodet.     C.   C.   Connor,   Belfast,   and   J.    W.   Stubbs, 
Middlewich.  Cheshire.     Eng.  Pat.  22,752,  Oct.  15,  1906. 

The  metallic  conductors,  connecting  the  carbon  blocks 
used  as  electrodes,  to  the  source  of  current,  are  protected 
from  the  action  of  the  electrolyte  by  means  of  a  plastic 
maA.<«,  consisting  of  a  mixture  of  jMjwdered  carbon  or 
graphite,  resin,  and  carbon  tetrachloride.  The  mass 
may  be  moulded  into  any  required  shape,  and,  being 
of  high  electrical  conductivity,  serves  to  connect  together 
the  metallic  conductors  and  carbon  electrodes. — B.  N. 

Furnaeea  ;     Electric    resistance .     C.    Ferv    and    C. 

L*nglet.  Paris.     Eng.  Pat.  3803,  Feb.  15,  1907.     Under 
Int.  Conv..  Feb.  17,  1906. 

See  Fr.  Pat.  363,437  of  1WJ6  ;  this  J.,  1906,  854.— T.  F.  B. 

Calcium  carbide  ;    [Electrical]  Process  of  producing . 

E   F.  Price,  A'wignor  to  Union  Carbide  Co.,  Niagara 
Fall*,  N.Y.     U..S.  Pat.  855,476,  June  4,  1907. 

The  fharge  is  progres.sively  smelted  by  interposing  it 
%n  a  re«l*tance-conductor  in  an  electric  circuit,  the  current 
den.*ity  being  increa«ed  along  the  path  of  the  current 
in  the  charge.  A  body  of  the  carbide  is  thus  accumulated, 
partlv  within  a  movable  receptacle,  which,  when  full, 
can  f*  removed,  and  replaced  by  an  empty  receptacle. 
Fmh  charge  materiabt  are  supplied  to  the  furnace  as  re- 
qoired. — B.  X. 

Calcium  carbide  ;    [Electrical]  Process  of  producing  . 

K.   F.  Price,  Aiwignor  to  Union  Carbide  Co.,  Niagara 
FalU.  N.V.     U.S.  Pat.  85.5,477,  June  4,  1907. 

The  firooean  is  similar  to  that  dfscrilx:d  in  the  preceding 
abstract,  an  electric  arf  1* in g  used  for  smelting  the  charge 
instead  o4  a  reaistance-conductor.  —  li.  N. 

Fumaet  ;    Electric  renitanre  .     E.  F.  Price,  Niagara 

Falls,  N.Y.     U.S.  Pat.  8.>'J,4W>,  June  4.  HK»7. 

The  smelting  chftmber  of  the  fumade  in  ])rovidcd  below 
with  a  discharge  0|iening.  and  in  heated  by  pa.s.sing  an 
electric  current  through  the  'harj/c,  which  .vervf^  an  a 
reaistAoce-cooductor.  A  numU-r  of  movable  abutting 
receptacles  we  so  difi\)ni*e<l  that  any  one  of  them  can 
be  made  to  register  with  the  dwrharge  ojjening,  in  such 
a  manner  as  to  retain  a  molten  IxkIv  within  the  smelting 
cbamVjer.  The  furnace  may  compri-xe  a  dhaft  converging 
downwards  and  having  an  ofien   Ix^ttom,  below  which  is 


one  of  the  movable  receptacles.  Superposed  electrodes  are 
placed  in  position  to  contact  with  the  charge  in  the 
smelting  chamber  and  thus  cause  the  latter  to  act  as  a 
resistance-conductor. — B.  N. 

Furnace  ;     Electric .     A.    C.     Higgins,     Worcester, 

Mass.     U.S.  Pat.  856,061,  June  4,  1907. 

The  furnace  chamber  is  long  and  narrow,  and  comprises 


a  hearth,  2,  and  a  separable  casing  with  inclined  walls,  4. 
Spaced  electrodes,  9,  9,  of  opposite  polarity,  within  the 
chamber,  provide  an  intermediate  lieating  zone,  and  an 
open  well,  11,  is  provided  within  the  furnace  between 
the  electrodes.  Means  are  provided  for  cooling  the  walls, 
12,  of  the  well  and  the  exterior  walls  of  the  furnace. 
A  comparatively  uniform  temperature  is  thus  obtained 
throughout  the  furnace  chamber,  resulting  in  the  produc- 
tion of  a  commercially  uniform  product. — B.  N. 

Electrolytic  tank.     J.   F.   Miller,  Trail,  British  Columbia. 
U.S.  Pat.  856,277,  June  11,  1907. 

The  side  walls,  bottom,  and  end  -walls  of  the  tank  are 
each  built  up  of  longitudinal  sections.  In  the  side  walls 
is  a  series  of  vertical  openings  passing  through  all  of  the 
sections  ;  in  like  manner,  the  bottom  has  a  series  of  trans- 
verse openings,  and  the  end  walls,  both  vertical  and 
horizontal  openings.  Each  end  of  the  tank  is  fitted 
with  a  I  l-shaped  stay-iron  passing  round  the  ends  of 
the  bottom  and  the  side  walls.  Tie-rods  extend  :  (1), 
through  the  vertical  openings  in  the  side  walls  ;  (2), 
through  the  transverse  openings  of  the  bottom  and  the 
lowest  sections  of  the  side  walls  ;  (3),  through  the  horizon- 
tal openings  in  the  end  walls,  the  ends  of  the  side  walls, 
and  the  vertical  portions  of  the  stay-irons  ;  and  (4), 
through  the  vertical  openings  in  the  end  walls,  the  bottom, 
and  the  horizontal  portions  of  the  stay-irons. — A.  S. 

Albuminoid    substances,     especially    casein ;,      Electrolytic 

treatment  of .     [Artificial  horn,  etc.].     R.  Desgeorge 

and   F.   Lebreil.     Fr.   Pat.    373,756,   March   27,    1906. 
<Sfee  XIV. 

Arcs  •    Production  of  electric for  the  treatment  of 

air    or     gases.     Salpetersaure     Industrie-Ges.    m.b.H. 
Fr.  Pat.  374,238,  April  11,  1906. 

The  air  or  gaseous  mixture  is  brought  to  the  electrodes 
under  pressure  or  in  the  form  of  a  current  of  sufficient 
speed,  in  order  to  accelerate  the  extinction  of  the  arc 
flame,  and,  at  the  same  time,  prevent  the  formation  of 
short-circuits  at  the  point  where  the  arc  is  produced. 
A  portion  only  of  the  gaseous  mixture  may  be  introduced 
under  j)resHure  in  order  to  transform  the  arc  into  a  heating 
arc,  whilst  the  greater  portion  is  introduced  under  a 
relatively  low  pressure. — B.  N. 

Voltaic    arcs ;      Production    of     relatively    long,     strong- 
current   .     Salpetersiiure   Industrie-Ges.     Fr.    Pat. 

374,278,  April  12,  1906. 

See  Eng.  Pat.  7869  of  1906  ;  this  J  ,  1906,  935.— T.  F.  B. 

Water-ga^  I     [Electrical]  Process   and   apparatus   for   the 

Tn/tnufacture   of .  Soc.    Anon.    Electrometallurgie 

(Proc6d6s  P.  Girod).  Fr.  Pat.  373,780,  Jan.  21,  1907. 
A'ee  II. 

Filaments  for  electric  incandescence  and  arc  lamps.     H. 
Rubert.      Fr.  Pat.  373,827y  Jan.  23,  1907.     See  IL 
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Tungsten ;      Process    of    manufacturing specially 

applicable  for  the  manufacture  of  incandescence  lamps. 
Comp.  Fran?,  pour  I'Exploitatioii  des  Precedes  Thomson- 
Houston.     Fr.  Pat.  373,923,  Jan.  26,  1907.     See  II. 

Non-conductors    of    electricity ;     Process    for    converting 

substances    into  imper?neable  and  acid-proof .     W. 

Appleyard.     Fr.  Pat.  374,114,  Feb.  1,  1907. 

Paper,  pasteboard,  or  similar  material  of  a  porous  nature, 
is  saturated  with  a  solution  containing,  approximately, 
3  parts  of  asphaltum  and  1  part  of  resin,  in  a  closed  recep- 
tacle under  pressure.  The  saturated  material  is  after- 
wards pressed  by  mechanical  means,  and  finallv  dried. 

— B.  N. 

(B.)—  ELECTRO-METALLURGY. 

Report  on  the  experiments  made  at  Saulte  Ste.  Marie, 
Ontario,  under  Government  auspices,  in  the  smelting 
of  Canadian  iron  ores  by  the  electro-thermic  process. 
Eugene  Haanel.  Abstract  bv  F.  W.  Harbord.  Times 
Eng.  SuppL,  June  19,  1907.  " 

Three  questions  have  been  settled  by  these  experiments 
—  first,  that  charcoal,  even  of  inferior  quality,  can  be  satis- 
factorily used  in  the  electric  furnace  as  a  reducing  agent 
without  briquetting ;  secondly,  that  ores  containing 
a  considerable  percentage  of  sulphur,  and  practically 
no  manganese,  can  be  used  to  produce  pig  iron  low  in 
sulphur  ;  and  thirdly,  as  was  generally  anticipated,  mag- 
netite iron  ore  offers  no  special  difficulties,  and  is  easily 
reduced.  From  one  run  with  titaniferous  iron  sand,  it 
also  appears  that  there  will  be  no  insurmountable  difficulty 
in  smelting  this  refractory  material,  as  a  pig  iron  containing 
only  0-40  per  cent,  of  titanium  was  produced  from  sand 
containing  17*0  per  cent,  of  titanium  oxide. 

The  furnace  used  for  the  experiments  was  of  the  ordinary 
resistance  type  employed  for  the  manufacture  of  ferro- 
silicon,  ferro-chrome,  and  similar  alloys,  the  sole  of  the 
furnace  consisting  of  a  carbon  block  forming  one  electrode, 
the  other  being  a  vertical  movable  electrode  in  the  shaft 
of  the  furnace,  suspended  from  an  overhead  pulley. 
Difficulties  were  encountered  with  failures  of  the  linings, 
&c.,  which  seriously  interfered  with  continuous  working, 
and  the  details  of  the  furnace  had  to  be  modified  from 
time  to  time.  The  electric  installation  would  not  give 
a  current  of  more  than  5,000  amperes  at  from  35  to  40 
volts,  and  consequently  the  important  question  of  the 
most  suitable  current  and  voltage  for  a  given  charge 
could  not  be  determined.  In  the  earlier  experiments 
an  attempt  was  made  to  utilise  the  gases  generated 
in  the  furnace  by  their  combustion  in  the  upper  part  of 
the  furnace,  and  this  seriously  interfered  with  the  working 
of  the  furnace,  owing  to  the  softening  of  the  charge, 
which  then  refused  to  descend.  In  the  later  experiments, 
the  attempt  to  utilise  these  gases  was  abandoned.  The 
results  as  to  the  main  points  at  issue  must  be  regarded 
as  very  satisfactory.  Excellent  pig  iron,  low  in  sulphur, 
was  made  from  magnetite  containing  as  much  as  0-40  per 
cent,  of  sulphur,  and  a  nickel  pig  iron  practically  free 
from  sulphur  was  obtained  from  roasted  pyrrhotite  con- 
taining 1-5  per  cent,  of  sulphur,  without  the  addition 
of  any  manganese  ore,  and  with  a  resulting  slag  which 
only  showed  traces  of  manganese.  The  experiments 
with  coke  briquettes  and  charcoal  all  gave  good  results, 
and  pig  iron  from  grey  to  white,  and  containing  from 
4  per  cent,  to  0-10  per  cent,  of  silicon  was  produced, 
without  the  sulphur  increasing  appreciably,  with  a  low 
consumption  of  electric  energy.  These  results  were 
largely  obtained  by  keeping  the  slags  basic,  but  it  is  not 
clear  from  the  experiments  to  what  extent  they  were  able 
to  control  the  grade  of  the  product  and  make  grey  or 
white  iron  at  will ;  it  seems  probable  that  the  electric 
installation,  owing  to  its  limitations,  prevented  experi- 
ments on  these  lines,  except  to  a  very  restricted  extent, 
without  considerable  risk  of  the  charge  setting  in  the 
furnace. 

The  report  contains  details  of  each  experimental 
run,  with  analy.ses  of  materials  used,  products  obtained, 
and  energy  consumed,  with  particulars  of  all  the  electrical 
measurements  taken.  The  carbon,  coke,  and  fuel  used 
were  somewhat  higher  per  ton  of  pig  iron  produced  than 


indicated  by  the  results  obtained  in  the  experiments  at 
Livet  by  the  Canadian  Commission,  but  the  electric  ener<^y 
consumed  was  less,  being  only  an  average  of  about 
0-240  e.h.p.  year  per  ton  of  pig  iron  obtained.  The 
furnace  employed  in  these  experiments  was  on  their  com- 
pletion sold  to  the  Lake  Superior  Corporation,  who  have 
been  using  it  for  the  production  of  nickel  pig  iron  from 
roasted  pjTrhotite,  and  during  a  four  months'  continuous 
run  they  have  produced  154  short  tons,  with  a  consumption 
of  about  0*46  e.h.p.  year  per  ton  of  pig. 

The  fact  that  charcoal  can  be  economically  used,  and  pi^ 
iron  low  in  sulphur  produced  from  ores  high  in  sulphur 
is  important.  The  smelting  of  titaniferous  .sands  also 
opens  a  wide  field,  as  there  is  little  probabihty  of  this 
material  being  satisfactorily  smelted  in  the  blast  furnace. 
The  metallurgical  side  of  electric  smelting  has  now 
been  fairly  well  demonstrated,  and  the  commercial 
production    of    pig    iron    is    now    chiefly    a    matter    of 

;   furnace   construction.     In   this   direction   there   is   room 

\  for  considerable  improvement,  as  the  present  form  of 
resistance  furnace  has  many  practical  drawbacks  which 

'  must  be  overcome  before  it  can  be  regarded  as  satisfactory, 
and  it  is  to  improvement  in  furnace  design  we  must  look 
for  substantial  advance  in  electric   smeltinof. 

There  is  an  interesting  comparison  at  the  end  of  the 
report  between  the  electric  furnace  and  the  blast  furnace, 
and  in  an  appendix  a  description  is  given  of  various  new 
forms  of  furnaces  showing  the  recent  developments  and 

'  suggestions  made  by  patentees  and  inventors,  and  some 
of  these  are  well  worth  consideration.  One  double- 
shaft  furnace,  in  which  the  electrode  is  separated  from 
the  descending  charge,  is  the  outcome  of  these  Canadian 
experiments,  and  there  are  several  others  which  possess 
future  pos.sibilities. 

Patents. 

Furnaces;    Electric .     S.  0.  Cowper-Coles,  London. 

Eng.  Pat.  596,  Jan.  9,  1907. 
The  furnace  comprises  a  lower  body  of  fireproof  material, 
and  a  detachable  cover,  provided  with  a  feed  opening. 
One  electrode  passes  up  through  the  bottom  of  the  furnace, 
and  several  other  electrodes,  of  opposite  polarity  to  the 
first,  enter  the  body  portion  horizontally  at  "different 
heights.  The  furnace  is  provided  below  with  a  discharge 
hole,  beneath  which  is  a  revolving  table  or  disc,  on  to 
which  the  material  falls.  The  latter  is  thus  cooled  and 
disintegrated. — B.  N. 

Furnace  ;    Electric and  process.     P.  L.  T.  Heroult, 

La  Praz,  Assignor  to  Ste.  Electro  MetaJlurgique  Fran- 
caise,  Froges,  Isere,  France.  Re-issue,  No.  12  658 
June  4,  1907  of  U.S.  Pat.  721,703,  March  3,  1903. 
The  furnace,  which  is  for  the  manufacture  of  metals, 
such  as  chromium,  manganese,  iron,  etc.,  having  a  stronc^ 
affinity  for  carbon,  comprises  a  crucible  adapted  to  carry 
a  bath  of  molten  material,  with  two  carbon  electrodes 
supported  above  it,  and  arranged  to  form  arcs  in  series 
by  the  passing  of  the  current  from  one  electrode  to  the 
molten  metal,  and  from  the  latter  to  the  second  electrode. 
A  voltmeter  is  connected  in  shunt  between  each  electrode 
and  the  metal  in  the  furnace,  for  the  purpose  of  indicating 
separately  the  length  of  each  arc.  The  connection  of  the 
voltmeter  with  the  molten  metal  is  made  by  means  of 
a  rod  passing  through  the  refractory  material  of  the 
crucible.  Inside  the  crucible,  "  the  portion  of  the  rod 
which  is  melted  is  replaced  by  molten  material,  which 
fills  up  the  space  and  thus  insures  good  conductivity." 
Means  are  provided  for  regulating  the  position  of  each 
electrode,  in  order  to  avoid  contact  with  the  metal,  and 
a  layer  of  non-conducting  slag  is  maintained  between 
the  lower  ends  of  the  carbon  electrodes  and  the  molten 
material,  so  as  to  prevent  the  carbon  of  the  electrode 
combining  with  the  metal. —  B.  N. 

Gold  from  magnetic  sands  ;  Apparatus  for  separating . 

E.  Gates,  Chew  Chase,  Md.,  Assignor  to  Washington 
Loan  and  Trust  Co.     U.S.  Pat.  854,997,  May  28,  1907. 

The  magnetic  .sands  are  fed  on  to  an  inclined  screen  or 
apron  in  the  field  of  an  electro-magnet.  The  screen  has 
a  roughened  surface  and  a  "  double  incline,"  the  lower 
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end  forming  »  lateral  shoot  for  the  separate  collection 
of  the  cold  jwrticles.  Rapid  but  slight  vibrations  are 
imjwrtod  to  the  screen,  and  a  supplementary  magnetic 
element,  consistinin  of  a  numlnr  of  electro-magnets 
mounted  on  a  rotating  shaft,  is  placed  beneath  the  lower 
end  of  the  screen  to  remove  any  remaining  magnetic 
particles  from   the  recovered   gold. —  0.  F.  H. 

ilttaltic  sulphides  [Molybdenite]  ;  Process  of  reducing . 

F.  M.  Becket,  Niagara  Falls,  X.Y.     U.S.  Pat.  855,157, 
May  28,  19()7. 

XIetaluc  sulphides,  such  as  molybdenum  sulphide, 
are  mixed  with  sihcon  or  a  silicon  alloy,  such  as  ferro- 
sihcou.  and  smelted  electrically.  The  process  may  be 
made  continuous  by  withdrawing  the  product  as  desired, 
and  adding  fresh  charges  of  the"  smelting  mixture.  The 
for  a  metal  of  low  silicon  and  carbon  content, 
V  using  an  amount  of  silicon  in  the  charge 
...  I    ..    ..  .lut  to  combine  with  the  sulphur  of  the  sulphide. 

—0.  F.  H. 


Ons  :    [Electrical]   Process   of   smelting    refractory , 

nnd  producing  ferro-alloys.     E.  F.  Price,  Niagara  Falls, 
X.Y.     U.S.  Pat.  855,478,  June  4,  1907. 

Febro- ALLOTS,  such  8S  ferro-chromium,  are  prepared 
bv  a  process  similar  to  that  described  in  U.S.  Pat.  855,476 
(MO  XL-l.).  the  charge  containing  a  refractory  ore  of  the 
alloying  metal,  such  as  a  chromium  compound,  a  reducing 
agent,  such  as  carbon,  and  a  source  of  iron. — B.  N. 


Ores  ;  [EhetricaT]  Process  of  smelling  refractory ,  and 

producing  ferro-alloys.  E.  F.  Price,  Niagara  Falls, 
X.Y.     U.S.  Pat.  855,479,  June  4,  1907. 

Tm  process  is  similar  to  that  described  in  U.S.  Pat. 
855,478  (see  preceding  abstract),  an  electric  arc  being  used 
for  smelting  the  charge  ;  ferrosilicon  may  be  obtained 
by  onng  a  charge  containing  silica. —  B.  N. 

Scale  ;     Process    of    elect rdytically    removing  ,    and 

producing  iron  sulphate.  C.  J.  P.eed,  Philadelphia,  Pa. 
U.S.  Pat.  855,667,  June  4.  1907. 

A  DlAPHBACM  is  interjx)sed  between  the  cathode  and  anode 
el*ctrolyte*i,  which  consist  of  a  heated  strong  aqueous 
Kolution  of  sulphuric  acid,  and  an  electric  current,  of 
■affirient  density  to  rapidly  remove  the  scale,  is  passed 
to  the  metal  to  be  treated,  acting  as  the  cathode.  An 
oxidiitable  sulphur-bearmg  material,  such  as  iron  sulphide, 
is  soprplied  to  the  anode  liquid.  The  cathode  liquid  is 
removed  and  cooled,  in  order  to  precipitate  the  ferrous 
tDlphat«,  and  the  residual  solution  is  returned  to  the 
■node  compartment —  B.  X. 

Minerals  :   Slethod  of  separating .     A.  F.  Kirschner, 

PitUburg,  Pa.     U.S.  Pat.  855,896,  June  4,  1907. 

Thb  ores  are  nibjected  to  electro- magnetic  action  whilst 
•oapcndcd  in  a  rloserl  rhamlxr  filled  with  a  gas  having 
•  bigbor  permeabihty  than  air. —  A.  G.  L. 

Calcimm  alloys  ;  Producticm  of .      F.   von   Kiigelgen 

and  G.  O.  Seward.  Holcombs  Rock,  Va.  U.S.  Pat. 
8M.475.  Jtine  11.  19r/7. 

A5  alloy  of  ralnom  and  7.inc  is  obtained  by  electrolysing 
foard  calcium  chloride  in  the  j/resencc  of  a  cathode  of 
moltcD  zisc. —  A.  S. 

Furnace  ;    Eleriric  melting .     AktielKilngft   f'lektro- 

meUll.  Fr.  Pat.  373.7{>{>,  Jan.  'J2.  H»<)7.  Un<l.r  Int. 
Coot.  Jan.  20  and  .Marrh  \'>  and  20.  IWU;,  .md  Jan.  S, 
1907. 

Twin  inrmtion  r»f»Ts  to  a  form  of « le^-tric  fumart-  dcw^rilx-d 
tn   Eng.   Pat.    1658  of    lW/7  (this  J.    1907,    622),   but    in 


addition,  a  form  is  described  in  which  the  channel  surrounds 
two  transformer  cores  as  shown  in  the  figure,  the  channel 
being  continuous  as  sho%vn  by  the  dotted  lines,  or 
forming  a  neutral  point,  12,  as  shown  by  the  full  lines. 
An  alternative  form  is  also  described  in  which  the  primary 
^vinding  and  the  channel  of  fusion  surround  the  same 
arm  of  the  transformer  core. —  B.  N. 

Metallic   silicides ;  Manufacture   of    metals,    alloys,    and 

definite  metallic  compounds  stick  as .     L.  E.  Muller, 

dit  L.  d'Emile  Muller,  and  L.  H.  Baraduc.  First 
Addition  dated  Jan.  23,  1907,  to  Fr.  Pat.  361,950, 
Nov.  29,  1905. 

Metallic  oxides,  either  pure  or  in  the  form  of  minerals, 
are  heated  in  an  electric  furnace  with  "  carbosilicon," 
Si2C,  carbonaceous  materials  such  as  coke,  and  fluxes. 
Carborundum,  SiC,  and  siloxicon,  Si2C20,  may  also  be 
added.— A.  G.  L. 


Tin  ;    Electrolytic  refining  of ,  more  especially  for  the 

recovery  of  pure  tin  from  alloys,  waste,  residues,  etc., 
with  simultaneous  recovery  of  foreign  metals.  H. 
Mennicke  and  0.  Steiner.  Fr.  Pat.  374,116,  Feb.  1, 
1907. 

Cathodes  of  pure  tin  are  employed,  with  anodes  of  the 
metal  to  be  refined,  in  an  electrolyte,  consisting  of  a 
filtered  10  per  cent,  solution  of  alkali  sulphide,  to  which 
has  been  added  1  per  cent,  of  flower.s  of  sulphur. 
The  E.M.F.  is  maintained  below  0-2  volt,  with  a 
current-density  of  0-5  ampere  per  sq.  dm.  of  electrode 
surface.  The  electrodes  are  about  1  -5  cm.  apart,  and  the 
temperature  of  the  electrolyte  is  maintained  at  about 
90°  C.  Pure  tin  is  obtained  on  the  cathodes  as  a  compact 
deposit,  and  the  foreign  metals  form  a  mud  which  adheres 
largely  to  the  anodes. — B.  N. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

CMesteroL     IX.     A.  Windaus.     See  XXIV. 

Patents. 

Lubricating    oils    and    similar    products ;     Method    and 

apjjaralus  for  purifying .     C.   Steimel.     Fr.   Pat. 

373,85H,  Jan.  24,  1907. 
PtrRiFiCATio.v  is  effected  by  centrifugal  force  in  a  drum 
of  sjKJcial  construction  revolving  on  a  vertical  axis.     The 
impure  oil  is  intrrxluced  through  a  central  pipe,  and  falls 
on  to  a  (mrved  j)i(ile,  the  edge  of  which  is  within  a  conical 
cliambcr  inside  the  drum.     The  upper  edge  of  the  cone 
extends  above  the  level  at  which  oil  is  introduced,  whilsM^. 
the  lower   part,   connected   with   the   wall   of  the  drutn^Mj 
\h    jx-rforated    with    a   numl)er   of   holes.      The   liquid   U 
thus    forced   in   a  continuous   current  through   the   most 
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active  centrifugal  zone,  and  heavier  solid  impurities 
are  arrested,  whilst  lighter  solid  particles  are  retained 
by  a  filter  or  sieve  of  suitable  form  There  is  also  a 
separation-plate  and  pipe  at  the  top  or  bottom  of  the 
drum  for  the  continual  removal  of  water,  the  curved  pipe 
being  introduced  further  into  the  drum  when  necessary. 
The  purified  oil  leaves  the  drum  throush  a  tube  near  the 
top.— C.  A.  M. 

Fais,  fatty  substances,   or  other  similar  melted  material '; 

Process  for  cooling ,  also  applicable  for  other  similar 

purposes.     A.   E.   Iveson.     Fr.    Pat.    374,322,  Feb.    5, 
1907.     Under  Int.  Conv.,  Feb.  13,  1906. 

See  Eng.  Pat.  3521  of  1906  ;   this  J.,  1907,  263.— T.  F.  B, 

Soaps  of  every  kind;    Apparatus  and  process  for  making 

.     L.    Riviere.     Fr.   Pat.    374,179,   Jan.    12,    1907. 

Under  Int.  Conv.,  Nov.  3,  1906. 

The  apparatus  consists  of  a  series  of  communicating 
vessels  provided  with  perforated  false  bottoms  and 
fed  from  reservoirs  containing  the  substances  requii-ed 
for  the  reactions.  Each  of  these  vessels  has  a  pipe  at  the 
bottom  for  the  introduction  of  gas,  air,  etc.,  through 
the  orifices  of  the  false  bottom,  and  a  pipe  in  the  cover 
for  the  removal  of  the  products  of  the  partial  evaporation 
of  the  liquids  circulating  over  the  perforated  surfaces. 
The  apparatus  may  be  employed  :  (a),  in  the  conversion 
of  alkali  carbonates  into  caustic  alkali  by  treatment 
with  milk  of  lime,  and  in  concentrating  the  lyes  ;  (6), 
in  the  manufacture  of  soluble  potassium  or  sodium  soaps 
by  direct  saponification  of  fats  ;  (c),  for  making  insoluble 
(calcium,  barium,  magnesium,  etc.)  i^oaps,  which  may 
afterwards  be  transformed  by  double  decomposition 
into  sodium  or  potassium  soaps  ;  and  {d)  in  concentrating 
the  glycerin  solutions.  Special  claim  is  made  for  the 
manufacture  of  tablets  formed  of  straight,  zig-zag,  or 
twisted  bands  of  soap,  of  different  colours,  united  together 
by  any  suitable  meaas,  but  preferably  by  being  passed 
through  an  orifice  receiving  the  differently  coloured 
strands. — C.  A.  M. 

Soap ;    Manufacture  of  a  solid  rosin  .     F.  Arledter. 

Fr.  Pat.  374,225,  Jan.  26,  1907. 

Rosin,  etc.,  is  boiled  with  the  necessary  amount  of 
alkali  to  form  a  neutral  soap  in  a  closed  vessel  under 
pressure,  the  proportion  of  water  to  be  added  being  thus 
reduced  to  about  15  to  25  per  cent.  Or,  the  water  in  the 
neutral  soap  may  be  expelled  after  the  saponification 
by  opening  the  valves  of  the  vessel  and  allowing  the 
vapour  to  escape.  Rosin  soaps  thus  prepared  may  contain 
as  little  as  6  per  cent,  of  water. — C.  A.  M. 

Soaps  and  lyes  containing  pyrophosphates  ;   Manufacture 
of .   G.  F.  Bernard.   Fr.  Pat.  374,351,  Feb.  6,  1907. 

Pyrophosphates  of  any  desired  base  may  be  incorporated 
with  soap,  during  or  after  saponification,  in  the  propor- 
tion of,  say,  10  to  25  per  cent.,  to  act  as  a  detergent. 
Or,  substances  capable  of  yielding  basic  pvrophosphates 
with  ingredients  of  the  soap  or  lye  may  be  added. 
Glycerin  or  similar  substances  may  also  be  introduced 
to  counteract  the  irritant  action  of  pjTophosphates  unon 
the  skin.— C.  A.  M. 

Oleic  acid  and  fatty  acids  containing  oleic  acid  ;    Process 

for   transforming into    solid   acids.     A.    Knorre. 

Ger.  Pat.  172,690,  Dec.  19,  1903. 

The  liquid  fatty  acids  are  treated  with  liquid  or  gaseous 
formaldehyde  and  then  with  finely-divided  metals  with 
or  without  metallic  oxides  or  salts.  The  fatty  acids 
are  subsequently  separated  in  the  usual  manner. — A.  S 

Fatty  acids  in  soaps  and  soap-lyes  ;    Apparatus  for  the 

gravimetric  determination  of .     M.   Pitsch    and  G. 

Lotterhos.     G«r.    Pat.     170,444,     April    6,    1904.     See 
XXIIL 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &e. 

(^.)— PIGMENTS,    PAINTS. 

Patents. 

Sewage  sludge  ;    Preparation  of  valuable  products  [paint 

basis]  from .     A.  McLean  and  W.  Paterson.      Eng. 

Pat.  24,945,  Nov.  6,  1906.     See  XVIIIS. 

Emulsions  for  mixing  with  pigments  [paints']  ;  Preparation 

of  stable .     G.  Parrot.     Fr.  Pat.  373,904,  Dec.  19, 

1906. 

Linseed  or  similar  oil,  obtained  by  expression,  is  heated 
in  a  current  of  air  at  a  temperature  not  exceeding  about 
80°  C,  so  as  to  effect  coagulation  and  separation  of 
albuminoid  substances  without  darkening  the  oil.  The 
air  may  advantageously  be  passed  through  an  ozoniser 
to  impart  decolorising  properties.  The  "  blowing " 
must  be  continued  for  not  less  than  60  hours,  and  may 
be  extended  to  100  hours  when  the  current  of  air  is  not 
too  strong.  By  this  treatment  the  oil  acquires  the  pro- 
perty of  forming  a  stable  emulsion  with  water. —  C.  A.  M. 

White  paint ;   Process  for  the  manufacture  of  a .     G. 

von  Rockenthien.     Ger.  Pat.  171,460,   May  7,  1904. 

Finely-divided  lead  sulphate,  suspended  in  water,  is 
treated  with  caustic  soda  solution,  and,  after  warming,  a 
hot  solution  of  barium  hydroxide  is  added. — A.  S. 

OH  colours  or  pastes  ;   Process  for  the  preparation  of 

from    zinc  oxide  or  other  pigments.     G.  Parrot.     Ger. 
Pat.  175,40-2,  May  13,  1905. 

Linseed  oil  is  treated  with  air  for  50 — 60  hours  at  a  tem- 
perature of  about  75°  C,  and  the  oxidised  oil  is  made 
into  an  emulsion  with  zinc  oxide  previously  mixed  with 
water  (13 — 15  kilos,  of  oxidised  oil,  74 — 75  kilos  of  zinc 
white,  10 — 12  kilos,  of  water).  The  product  is  stated 
to  combine  the  good  qualities  of  white  lead  with  those  of 
zinc  white. — A.  S. 

White  lead,  lithopone,  and  zinc  sulphide  ;   Process  for  the 

manufacture  of .     J.  Frolich.     Ger.  Pat.   178,983, 

Nov.  8,  1905. 

Claiji  is  made  for  the  addition  of  colloidal  substances 
(gelatin,  glue,  gum,  etc.)  in  the  preparation  of  white 
lead,  lithopone,  and  zinc  sulphide  by  precipitation  pro- 
cesses. Pigments  obtained  in  this  way  are  stated  to  possess 
superior  covering  power  to  that  of  colours  prepared  by 
the  ordinary  methods. — A.  S. 

(5.)— RESINS,    VARNISHES. 

Patent. 

Pine  oil  ;   Process  for  the  purification  of .     C.  Kaas. 

Ger.  Pat.  170,543,  Sept.  11,  1902. 

The  pine  oil  is  treated  in  succession  with  :  ( 1 ),  an  aqueous 
solution  of  an  alkali  or  alkaline-earth ;  (2),  alcohohc 
alkali ;  and  (3),  dilute  acid.  It  is  stated  that  the  treat- 
ment with  alcoholic  alkali  destroys  those  empyreumatic 
impurities  which  resist  the  action  of  aqueous  alkaU. 
The  product  has  a  mild  odour,  is  readily  volatile,  and 
is  stated  to  be  completely  suitable  as  a  substitute  for  oil 
of  turpentine. — A.  S. 

(O— INDIA-RUBBER,  &c. 

Para  rubber  tree  (Hevea  brasiliensis)  ;    Note  on  the  con- 

stituents  of  the  seeds  of  the .     Wyndham  R.  Dunstan. 

Chem.  Soc.  Proc.  1907,  23,  168—169.  Sec  this  J., 
1904,  68. 
In  the  future  there  is  likely  to  be  an  enormous  production 
of  these  seeds  not  required  for  planting,  and  their  commer- 
cial utilisation  is,  therefore,  a  matter  of  importance 
(Bull.  Imp.  Inst.,  1903,  1,  156,  and  1904,  2.  22).  The 
seed   kernels,   when   ground   with   water,   evolved   small 
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quantities  of  hydrocyanic  acid  and  acetone,  whence  it 
api^>ears  that  a  cyanogenetic  glucoside  is  present,  similar 
to  if  not  identical  with  the  phaseolunatin  rirst  obtiiined 
from  the  l>eiuis  of  Ph(i.stolug  luiiatiis  (Dunstan  and  Henry, 
this  J..  HH^3.  \-2o5).  and  subsequently  isolated  from 
flax  and  cass<»va  (Dunstan.  Henry,  and  Auld,  Proc.  Roy. 
8oc.,  liHHi.  78.  145).  A  mixture  of  enzymes  was  prepared 
from  the  setnls  which  possessed  the  ]>roperty  of  hydro- 
Ivsing  the  oil  present  and  also  olive  oil.  These  enzymes 
probably  include,  besides  a  lipase-like  enzyme,  one 
capable"  of  decomposing  the  cyanogenetie  glucoside, 
since  the  kernels  yield  hydrocyanic  acid  by  mere  contact 
with  water.  The  nature  of  the  tixed  oil,  of  the  cyanogenetie 
glucoside.  and  of  the  enzymes  is  being  fully  investigated. 
Van  Romburgh  has  shown  (Ann.  Jard.  Bot.  Buitenzorg, 
18W.  16.  15)  that  the  leaves  of  Hevea  brasiliensi-s  also 
j-ield  hydrocyanic  acid  and  acetone  when  crushed  with 
'water,  and  Harrison  has  recorded  the  production  of  hydro- 
cyanic acid  under  similar  conditions  from  the  seeds  of 
the  related  species  Hei-ta  paucifiora  and  Hevea  cojifusa 
(Rep.  Govt.  Lab.  Brit.  Guiana,  189(5—1902,  Part  II, 
p.   11). 

Patexts. 

Rubber  ttoMe  ;    Process  for  the   regeneration   of ,   or 

improving  the  quality  of  caoutchouc.  G.  B.  Ellis,  London. 
From  Les  Produits  Chimiques  de  Croissy,  J.  Easier  et 
ae.,  Paris.     Eng.  Pat.  23,681,  Oct.  24,  1906. 

Skb  Fr.  Pat.  370,619  of  1906  ;  this  J.,  1907,  265.— T.  F.  B. 

Rubber  ;    Utilisation  of  u-aste .     A.  Gentzsch,  Vienna. 

Eng.  Pat.  24,970,  Nov.  6,  1906.  Under  Int.  Conv., 
Feb.  2.  1906. 

Skk  Fr.  Pat.  370,872  of  1906  ;  this  J.,  1907,  265.— T.  F.  B. 

Elasiic  product  suitable  for  tyres,  and  process  of  making 
the  same.  L.  C.  G.  Lesage  and  Comp.  Generale  des 
Pneumatiques  "  Increvable."  Fr.  Pat.  374,347, 
Feb.  6,  1907. 

GtLATTS,  ossein,  or  cellulose,  or  a  mixture  of  the  same, 
in  a  powdered  condition,  is  well  mixed  with  a  substance 
or  substances  capable  of  rendering  it  durable,  such  as 
chromium  salts,  tannin,  formaldehyde,  etc.,  also  in  a 
finely-divided  condition,  and  the  mass  is  introduced 
into  a  suitable  solvent,  such  as  glycerin  (with  or  without 
addition  of  stearic  acid,  boiled  linseed  oil,  etc.)  heated 
to  60^ — 9(f  C,  and  the  whole  worked  until  it  is  quite 
homogeneous. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tanning    prrjdurts  :     L'.S.    Census    of .     Oil,    Paint, 

and  Drug  Rep.,  June  17,  1901.     [T.R.] 

Thi  total  f  o.st  of  the  tanning  materials  consumed  in  the 
Unit«rfl  8tat<?»  during  the  census  year  HK)5  was  825,029,994, 
aa  compared  with  817,017,447  in  1900.  The  distribution 
of  this  sura  daring  the  two  cenaua  periods  was  as  follows  : — 


1905. 


1900. 


<cords 
tCoat 
1  cords 
'iCo«t 
•  bale* 
I  Coat 
<bbto. 
H'o«t 

Oak  h«uk  fxi.   'J^-^t 

Qaebracbo Coat 

»««^  {cZ 

Coat 


Hemlock  b«rk   

Oak  btfk    

Gambter 

Hemlock  bark  ext. 


l,ooo.:{2« 

18,471,292 

422.2A0 

$3,7«.5,50tt 

80.610 

1752, :U7 

21,77fl 

$2«5,fl«5 

214.;i01 

$2,3f)0.:j«5 

•2,490,4*47 

7,9.W 

|3.'{M,«14 

12,847,441 


1,170,131 

$7,347,242 

445,934 

$3,174,995 

128,42.') 

$890,0«« 

12.812 

•  150,914 

54,231 

•  550,045 

•  292,133 

8.531 
1434,447 
•2,257,751 


AB  oClMr  matcrUh  OMd 
la  taaitag    . , ,            .     Ciitt 

•  3.798.244 

•  1,919,834 

ToUl   

$26,029,994 

•  17,017,447 

1 

Patents. 

"  Pseudo-tannic    extracts "    [from    waste    sulphite-cellulose 

lyes] ;    Process  of  obtaining .     F.  Jean.     Fr.  Pat. 

374,162,  April  10,  1906. 

Tanning  extracts  are  prepared  from  waste  sulphite- 
cellulose  lyes  by  evaporating  them  to  dryness,  and  heating 
the  residue  with  15  per  cent,  of  nitric  acid  (36 — 40^  B.) 
at  90°  C,  imtil  nitrous  fumes  are  no  longer  evolved. 
The  residue  is  dissolved  in  from  six  to  seven  times  its 
weight  of  water,  and  treated  with  a  solution  of  0*7 — 1  per 
cent,  (on  the  weight  of  dry  substance)  of  potassium 
ferrocyanidc ;  after  several  hours,  the  clear  liquid  is 
decanted  off.  and  concentrated.  An  alternative  method 
consists  in  treating  the  lye  first  with  chlorine,  or  bleaching 
powder,  or  nitrous  fumes,  and  then  with  barium  carbonate, 
filtering,  and  concentrating  the  filtrate. — A.  S. 

Tanning  hides  and  skirut ;    Process  of .     W.  G.  and 

A.  C.  Roach.     Fr.  Pat.  374,007,  Dec.  24,  1906. 

See  U.S.  Pats.  839,204,  839,205,  and  839,206  of  1906; 
this  J.,  1907,  265.— T.  F.  B. 

Albuminoid    substances,     especially    casein ,;      Electrolytic 

treatment  of .     [Artificial  horn,  etc.]     R.  Desgeorge 

and  F.  Lebreil.     Fr.  Pat.  373,756,  March  27,   1906. 

The  process  relates  to  a  method  of  obtaining  artificial 
bom,  ivory,  etc.,  from  albuminoid  substances  such  as 
casein.  The  casein  is  mixed  with  about  five  times  its 
weight  of  water,  and  a  solution  of  chlorine  (200  grnis.  per 
kilo,  of  casein)  added.  The  whole  is  then  subjected  to 
the  action  of  an  electric  current  between  metallic  electrodes, 
whereby  metallic  oxides  combine  with  the  casein  and 
render  it  insoluble.  If  copper  electrodes  are  used,  the 
casein  is  coloured  green  ;  when  lead  or  aluminium  elec- 
trodes are  employed,  the  casein  is  not  coloured  by  the 
treatment,  but  aniline  colouring  matters  may  be  added 
to  the  bath.  The  modified  casein  is  formed  into  plates, 
etc.,  in  the  usual  manner.  A  design  may  be  imprinted 
on  these  plates  by  suspending  them,  in  an  electrolytic 
bath,  between  suitable  metallic  electrodes  on  which  the 
desired  design  is  executed  in  relief.  The  modified  casein 
may  be  treated  with  tannin,  formaldehyde,  glycerin,  fats, 
or  other  substances. — A.  S. 


XV.— MANURES.   &c. 

Patent. 

Nitrated  calcium  superphosphates  ;    Manufacture  of . 

Savigny,  pere  et  fils.     Fr.  Pat.  373,951,  Mar.  31,  1906. 

Tricalcium  phosphates  are  treated  with  nitric  acid, 
instead  of  with  sulphuric  acid,  the  procedure  being  other- 
wise similar  to  that  usual  in  the  manufacture  of  super- 
phosphate. The  product  consists  of  an  intimate  mixture 
of  calcium  8uperi)hosphate  with  calcium  nitrate,  suitable 
for  application  to  soils  as  a  manure. — E.  S. 


XVI.— SUGAR.  STARCH,  GUM.  &c. 

Beetroot  slices  ,;   Determination  of  sugar  in  exhausted . 

H.   Pellet.     Bull.   Assoc.   Chim.   Sucr.   Dist.,    1907,   24, 
1367—1369. 

Experiments  made  at  Elsdorf  have  shown  that  the 
determination  of  sugar  in  exhausted  beetroot  slices 
cannot  be  made  accurately  by  the  indirect  method.  The 
tests  made  by  the  direct  method  of  hot  aqueous  digestion 
(which  may  advantageously  be  rei)!aced  by  the  cold 
methfxl)  gave  almost  in  every  case  higher  results  than 
the  indirect  method.  Owing  to  varying  conditions,  it 
is  not  advisable  to  determine  by  a  few  teats  the  factor 
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by  means  of  which  the  result  obtained  by  the  indirect 
method  should  be  corrected  ;  the  direct  method  presents 
no  difficult}'  and  is  as  quick  as  the  indirect  method. 
The  apparent  loss  of  sugar  in  diffusion  is  to  be  attributed 
to  the  low  result  for  sugar  content  in  the  exhausted  slices 
given  by  the  indirect  method. — L.  J.  de  W. 

[Beetroot]   Juices  of  different   alkalinities  ;    Concentration 

of .     Besson    and    Rosset.     Bull.    Assoc.     Chim. 

Sucr.  Dist.,  1907,  24,  1338—1342. 

By  comparing  the  rates  of  concentration  of  beetroot 
juices,  when  carbonated  to  different  degrees,  it  was 
found  that  evaporation  proceeded  a  little  more  quickly 
when  the  alkalinity  to  phenol phthalein  was  equal  to 
0'35  grm.  of  calcium  oxide  per  litre  than  when  it  was 
O-lo  grm.,  and  the  colour  of  the  resulting  syrup  was 
lighter.  There  was  a  continuous  fall  in  alkalinity,  at 
first  very  rapid,  as  evaporation  proceeded,  especially 
with  the  more  alkaline  juice.  The  differences  in  the 
variation  of  the  alkalinity  may  be  explained  by  the 
dissociation  of  the  bicarbonates  formed  when  carbona- 
tation  is  continued  beyond  the  point  of  the  total  precipita- 
tion of  the  lime.  In  order  to  simplify  the  interpretation 
of  the  results  obtained  in  the  direct  determination  of  the 
carbon  dioxide,  and  avoid  as  far  as  possible  fluctuations 
caused  by  the  alkalinity  due  to  ammonia,  which  occur 
when  working  with  juice,  a  sjTup  was  diluted  to  the 
density  of  juice,  limed  to  5  grms.  of  calcium  oxide  per 
litre,  carbonated  at  60°— 70°  C,  heated  to  80°  C,  and 
filtered.  The  quantity  of  carbon  dioxide  was  found  to 
be  insufficient  even  to  convert  the  alkalis  contained  in 
the  diluted  sjTup  into  carbonates.  It  was  found,  however, 
that  of  0-56  grm.  of  total  alkalis  present,  only  0-25  was 
capable  of  being  causticised  with  lime.  Taking  account 
of  this  fraction  of  residual  alkalis,  the  amount  of  carbon 
dioxide  was  sufficient  to  transform  the  alkalis  liberated 
by  lime  not  merely  into  normal  carbonates  but  into 
bicarbonates.  Dilute  syrups  and  a  solution  of  pure 
sugar  were  found  to  be  capable  of  reducing  the  alkalinity 
of  an  added  portion  of  solution  of  sodium  carbonate. 
In  the  case  of  sulphited  juice,  the  rate  of  evaporation  is 
greater  than  that  of  juice  carbonated  to  the  same  degree 
of  alkalinity,  but  the  alkalinity  also  falls  more  rapidly 
during  concentration.  The  syrup  however  is  always 
much  less  coloured  than  that  from  carbonated  juice. 

—  L.J.  deW. 

Syrups  and  drainings  ;  Neutralisation  of hy  different 

acids.     Besson  and  Rosset.     Bull.  Assoc.  Chim.  Sucr. 
Dist.,  1907,  24,  1332—1334. 

Nitric  and  phosphoric  acids  are  the  only  other  acids, 
which,  when  used  to  lessen  the  alkalinity  of  a  syrup, 
reduce  the  viscosity  to  the  same  degree  as  sulphurous 
acid.  If  superphosphate  be  added  in  the  solid  state  to 
the  syrup,  the  viscosity  is  not  reduced  to  such  an  extent 
as  when  sulphurous  acid  is  used,  but  the  improvement 
in  colour  is  as  good  as  that  produced  by  the  latter,  and 
the  treatment  costs  practically  nothing,  since  the  filter- 
press  cake  obtained  has  an  enhanced  fertilising  value. 

—  L.J.  DE  W. 

Fticose  and  other  methylpenfosans  ;   Determination  of — — . 
W.  Mayer  and  B.  Tollens,     -See  XXIII. 


Patent. 

Alkaline-earth    aluminale- silicates    or    artificial    zeoliths  ; 

Process  for  the  manufacture  of  hydrated .     R.  Gans. 

Ger.  Pat.  174,097,  Jan.  12,  1905. 

Artificiax  zeoliths  or  alkaline-earth  aluminate-silicates 
for  the  purification  of  molasses,  need  to  be  free  from 
uncombined  lime  (this  J.,  1907,  215,  481,  711).  They  are 
prepared  by  treating  silicic  acid  with  an  alkali  aluminate 
solution  containing  no  free  alkali,  and  subsequently 
adding  a  solution  of  an  alkaline-earth  chloride,  or  by 
treating  an  insoluble  alkaline-earth  aluminate  with  an 
alkali  solution  containing  silicic  acid  in  partial  or  complete 
solution. —  A.  S. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

Barley  ;   Some  influences  affecting  the  germination  of . 

S.  Blaber.     Brewers'  J.  1907,  43,  359—362. 

The  author  has  studied  the  influence  of  various  factors 
on  the  germination  of  barley  in  a  small  germinating 
apparatus  adapted  to  afford  results  strictly  comparable 
with  those  obtained  on  the  large  scale.  The  effect  of 
temperature  on  the  germination  is  variable  ;  although  in 
many  cases  there  is  little  or  no  difference  in  the  germina- 
tive  capacity  at  temperatures  of  65° —  70°  F.  as  compared 
with  50° — 55°  F.,  in  some  cases  the  higher  temperature 
has  a  distinct  effect  not  only  in  making  germination 
uneven,  but  in  actually  preventing  some  corns  from 
germinating  at  all.  The  duration  of  steeping  which 
gives  the  best  results  depends  on  circumstances,  but 
if  the  steeping  be  too  prolonged,  the  germination 
becomes  more  and  more  uneven,  and  the  germinative 
capacity  is  decreased.  Aeration  has  a  very  invigorating 
effect  on  germination,  but  it  appears  to  have  also  a 
distinct  "  forcing "  tendency,  and  the  growth  is  more 
uneven.  A  very  low  temperature  of  the  steep-water 
(35°  F.)  does  not  make  any  material  difference  to  germina- 
tion except  that  it  slightly  retards  the  growth,  and  the 
malt  consequently  requires  a  longer  time  on  the  floor. 
An  abnormally  high  temperature  of  the  steep-water 
(74°  F.)  considerably  impairs  the  vitality  of  the  grain. 
Barley  can  be  dried  on  the  kiln  at  a  temperature  of  180° — 
210°  F.  for  20  hours  without  suffering  any  very  serious 
decrease  of  its  germinative  capacity,  and  even  when  this 
is  somewhat  lowered  at  first,  it  is  very  largely  recovered 
on  storage.  Barley,  kiln-dried  at  a  temperature  of  120°  F., 
can  be  steeped  at  once,  and  germinates  just  as  well  as 
after  several  months'  storage. —  J.  F.  B. 

Aspergillus   niger ;    Alcoholic   fermentation   by  .     S. 

Kostytschew.     Ber.    deutsch.    botan.    Ges.,    1907,    25, 
44—50. 

The  anaerobic  production  of  carbon  dioxide  from  sugar 
by  Aspergillus  niger  is  insignificant,  "  if  the  mould  is 
present  in  a  medium  containing  gas."  If  the  mould 
however  be  completely  immersed  in  a  sugar  solution, 
then  it  brings  about  a  decomposition  of  the  dissolved 
sugar  such  that  carbon  dioxide  and  ethyl  alcohol  are 
formed  in  the  ratio  CO2  :  C2H5OH,  just  as  in  alcohohc 
fermentation. —  A.  S. 

Brewery  waste  discharges  ;  Disposal  and  treatment  of . 

W.   Fairley.     J.  Inst.   Brewing,   1907,  13,  206—225. 

The  author  describes  how  brewery  wastes  can  be  treated 
by  sedimentation  and  aerobic  bacterial  purification. 
It  is  important  that  the  wastes  should  be  collected  and 
dealt  with  as  quickly  as  possible,  before  souring  and 
decomposition  have  set  in.  Within  certain  limits,  the 
more  dilute  wastes  should  be  mixed  with  the  more  impure 
liquors  so  as  to  yield  a  mixture  of  approximately  constant 
composition  ;  in  no  case  should  rain-water  drainage  be 
admitted  to  the  system.  As  far  as  possible,  all  yeasty 
matter  other  than  that  unavoidably  carried  into  the 
drains  in  the  ordinary  operations  of  washing  down,  should 
be  rigidly  excluded,  as  it  readily  forms  a  layer  on  the 
oxidising  filters.  The  liquors  are  carefully  screened 
and  passed  into  wells  in  which  the  suspended  solid  matters 
are  deposited.  They  are  then  pumped  up  to  the  filter- 
level  and  are  again  passed  through  finer  screens  and 
through  catch-pits  before  flowing  on  to  the  oxidising 
filters.  These  filters  are  built  in  concrete  and  are  filled 
to  a  depth  of  three  feet  with  coke  or  clinker  carefully 
graded,  washed,  and  screened  with  screens  of  J-in.  and 
IJ-in.  meshes.  Channels  are  arranged  on  the  surface 
of  the  filter-beds  to  distribute  the  liquid,  and  similar 
channels  or  pipes  are  let  into  the  floors  for  collecting  the 
discharge.  Two  or  sometimes  three  sets  of  filters  are 
employed  in  series.  The  first  series  of  filters  is  filled 
with  liquor,  which  after  one  or  two  hours'  contact  is  slowly 
discharged  by  siphons ;    in  the  second  series  of  filters  one 
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hour's  contact  is  alloweti.  It  is  extrtMuely  important  that 
the  tiltors  should  be  suffi(Montly  large  to  avoid  ovor- 
working.  and  they  must  not  lx>  tilled  more  than  twice  a 
day.  if  over-worktHl.  the  titters  gradually  elog  up  and 
become  ust>less.  Li  many  cases  a  small  gradual  loss  of 
filterini;  capacity  takes  place,  but  this  can  be  recovered 
by  working  the  tillers  well  In-low  their  full  capacity  for  a 
certain  time.  The  author  gives  plans  of  a  plant  m  actual 
use  and  the  following  representative  analyses  of  wastes 
before  and  aft«r  treatment. 


The  active  fungus  of  the  "  koji  "  is  a  new  species  :  Asper- 
gillus batativ  ;  besides  this,  Jthizopus  chiiiensis  and  another 
species  of  Aspergillus  are  present.  A.  batatce  possesses 
amylolytic  properties.  The  ripe  conidiae  are  arranged  in 
long  chains ;  they  are  spherical,  brownish  in  colour,  and 
have  a  finely  gi-anulated  surface,  resembling  those  of 
A.  niger  rather  than  those  of  A.  Wentii.  The  fungus 
grows  most  vigorously  at  37°  C.  ;  it  forms  oxalic  acid 
but  produces  no  alcohol.  The  fermentative  yeast  is  a 
new  species  called  S.   batatoe  ;    it  grows  vigorously  and 


Analyses  of  Breicery  Discharges.     (Parts  per  million. ) 


No.   1. 

No.  2. 

No. 

3. 

Brewery 
discharge 

before 
filtration. 

Filtrate          Filtrate 

from  1st      from  2nd 

contact   bed, contact   bed 

after       1       after 

1  hour's    !     1  hours 

contact.         contact. 

1 

Brewery 
discharge 

before 
filtration. 

Filtrate 
from  Ist 
contact   bed 
after 
1  hour's 
contact. 

Filtrate 

from  2nd 

contact   bed 

after 

1  hour's 

contact. 

Brewery 
discharge 

before 
flitratiou. 

Filtrate 

from  2nd 

contact   bed 

after 

2  hours' 

contact. 

Tot«l  nolid* 

950-00 

750-00 

200-00 

38-00 

0-60 

3-40 

22-36 

64-56 

570-00 

500-00 

70-00 

38-00 

0-30 

2-50 

10-44 

25-16 

540-00 

500-00 

40-00 

36-00 

0-00 

1-70 

7-16 

13-16 

1380-00 

1250-00 

130-00 

41-00 

0-90 

7-20 

28-80 

82-08 

600-00 

490-00 

110-00 

38-00 

0-00 

2-50 

14-68 

28-48 

510-00 

480-00 

30-00 

36-00 

0-00 

1-70 

8-80 

18-20 

420-00 

Solid*  In  solution    

suspension 

Chlorine 

Frer  ammonia   

AlbuDiinoid  ammonia 

Osygen    roa«umed    at    27°    C. 

400-00 

20-00 

34-00 

0-00 

1-29 

4-40 

Oxygen   ronsumed    at   27'   C. 
in  4  boors 

10-40 

—  J.  F.  B. 


Muma    and    commercial    spirits ;     Action    of    aluminium 

on   .     Kohn    Abrest.     Bull.    Assoc.    Chim.    Sucr. 

Dist.,  1907,  24,  1395—1401. 

Shxets  of  aluminium  when  placed  in  contact  with  certain 
alcohohc  Uquids  of  suflBcient  acidity,  charged  with  colour- 
ing matters,  tannins,  gallates  of  iron,  and  caramel,  cause 
the  partial  precipitation  of  the  colouring  matters.  This 
precipitation  has  been  observed  with  genuine  rums 
but  not  with  spurious  rums.  A  cognac  blackened  by  an 
organic  salt  of  iron,  recovered  its  normal  tint  in  contact 
with  aluminium  without  taking  up  any  considerable 
amount  of  the  metal.  The  liquids  are  not  com])letely 
decolori.sed,  the  final  tint  being  golden  yellow.  The  action 
of  aluminium  is  explained  bj-  the  author  as  follows  : — 
Aluminium  oxidises  slowly  in  alcoholic  liquids.  When  the 
•cidity  of  the  medium  is  .sufficient,  aluminium  acetate 
ia  formed  and  pas-ses  into  solution ;  in  contact  with 
pectic  and  tannic  matters,  it  forms  a  precipitate  entraining 
the  greater  |>art  of  these  bodies  in  the  form  of  a  lake, 
a  variable  quantity  of  aluminium  simultaneously  passing 
into  aolntion.  This  quantity  was  never  found  to  exceed 
0-3  trrm.  j>er  litre.  The  colouring  matters  present  in 
solution  prevent  rapid  oxidation  of  the  aluminium,  which 
ia  only  slightly  altered  during  a  fortnight's  immersion, 
bat  aa  soon  as  these  bodies  are  precipitated,  the  protection 
oeaaes.  and  there  is  an  abundant  formation  of  gelatinous 
aluminium  hydroxide. —  L.  J.  de  W. 

Bat/iia   »pirU   in   the   island  of   Hachijo,   Japan  ;    Micro- 

biolrjgiod  tiudif^  on  thf  mannfarlure  of .     K.  Saito. 

Centr.   Bakt..   IW)7,  18,  V) ;    Z.  Spiritusind.,  1907,  30, 
255— 25«. 


Foil  the  fireffarition  of  the  "  koji,"  a  mixture  of  roasted 
barley  «nd  milU>t  i«  steamed  in  small  vessels  and  spread 
oat  After  thret-  days  the  mass  is  turned 

OT»-  ■••ek  it  b«-oom»-H  rovered  with  a  blackish 

|To*  —  .'ungi.     The    mnnh.    called    "  rnoromi  " 

U  prepAred  by  mixing  otie  part  of  the  ri|>e  "  koji  "  with 

•ix  part*  of  'tfnmfd  batata  tuljers.     This  mash  is  stirred 

on*  '-y  the  fungus  and  is  then  allowed  to   j 

on-;  rmentatifin.     The  ff-rini-nted  j)rfKluct 

■viatic,  alcoholic  liquid,  con- 

the    acid    is    lactic    ac'id. 

; -'d  *' moromi  "  is  distilled. 


produces  up  to  3  per  cent,  of  alcohol.  Dextrose,  laevulose, 
sucrose,  and  maltose  are  readily  fermented ;  galactose  and 
raffinose  with  diflficulty  ;  melibiose  lactose,  inuhn,  and 
a-methylglucoside  not  at  all. —  J.  F.  B. 


Patents. 

Yeast ;   Apparatus  for  drying .     E.  W.  Foil,  London. 

Eng.   Pat.    15,179,   July  4,    1906. 

The  j'east  is  fed  into  a  hopper  which  is  jacketed  so  that 
it  can  be  heated.  From  this  it  passes  into  a  jacketed 
cylinder  provided  with  stirring  arms  or  conveyor  blades, 
which  may  be  hollow  for  the  circulation  of  steam  or  hot 
gases.  A  portion  of  the  moisture  of  the  yeast  is  expelled 
by  the  heat  in  the  hopper  and  cylinder.  From  the 
cylinder  the  yeast  emerges  into  a  hopper,  one  edge  of 
which  fits  tightly  against  a  revolving  steam-heated  ch'um, 
whilst  the  opposite  edge  is  situated  at  an  adjustable 
distance  from  the  surface  of  the  drum.  Since  the  hopper 
extends  the  entire  length  of  the  drum,  the  latter  becomes 
coated,  as  it  revolves,  with  a  uniform  layer  of  yeast  from 
the  hopper.  The  yeast  is  dried  during  the  revolution  and 
is  scraped  off  finally  by  a  blade  pressing  against  the 
drum.- J.  F.  B. 


Beer ;  Production  of  sterilised  or  jnisteurised  non-deposit 

.    D.  Bailey,  Swillington,  Yorks.    Eng.  Pat.  15,254, 

July  5,  1906. 

Beer  is  stored  at  a  low  temperature  so  aa  to  precipitate 
the  hop-resins  and  yeast  cells ;  it  is  then  filtered,  and 
pasteurised  in  a  glass-lined  cylinder.  The  beer  is  next 
transferred  to  another  cylinder  in  which  it  is  cooled  and 
saturated  with  the  carbon  dioxide  and  alcohol  which  had 
been  ex])clled  during  the  process  of  pasteurisation.  The 
pasteurised  beer  is  finally  filtered  into  casks  or  bottles. 

—  J.  F.  B. 

Cooling  wort ;  Process  of .     J.  W.  Mackenzie,  Londoa 

From  H.  E.  Deckebach,  Cincinnati,  U.S.A.     Eng.  Pat. 
1101,  Jan.   15,  1907. 

See  U.S.  Pat.  841,120  of  1907  ;  this  J.,  1907,  33G.— T.  F,  B. 
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Casks   for   beer,    etc.  ;    [Protective   lining   for]   cement   or 

concrete  .     R.    Rostock,    Klosterneuburg,   Austria. 

Eng.  Pat.  4021,  Feb.  18,  1907. 

The  cement  or  concrete  casks  are  first  provided  with  a 
coating  of  plaster  mixed  with  fibres,  which  adheres  to  the 
cement.  After  this,  a  verj'  fluid  material  is  applied,  such 
as  asphaltum  or  tar,  which  readily  soaks  into  the  plaster 
lining.  Finally,  the  real  protective  coating  of  resin, 
varnish,  or  the  like  is  applied.  As  an  alternative  process, 
the  plaster  lining  may  be  impregnated  with  liquefied 
ozokerite  or  ceresin  instead  of  with  tar  or  asphaltum, 
in  which  case  the  protective  coating  of  resin  or  varnish  may 
be  dispensed  with  if  desired. — J.  F.  B. 

Nitrogen  contained  in  distillers'  washes  ;   Process  of  utilis- 
ing   .     J.    EfEront,    Brussels.     Eng.    Pat.    28,108, 

Dec.  10,  1906. 

See  Fr.  Pat.  369,630  of  1906  ;  this  J.,  1907,  109.— T.  F.  B. 

Brewing  material.     T.    B.   Wagner,    Chicago.     U.S.    Pat. 
855,599,  June  4,  1907. 

See  Eng.  Pat.  2242  of  1906  ;  this  J.,  1906,  1229.— T.  F.  B- 

Beer ;     Apparatus   for   cooling   or   heating .     E.    A. 

Appell,  New  York.     U.S.  Pat.  856,015,  June  4,  1907. 

The  apparatus  consists  of  a  tank  having  a  shaft  journaled 
horizontally.  The  shaft  contains  a  number  of  hollow 
sections,  each  of  which  is  divided  into  an  inlet  chamber 
and  an  outlet  chamber.  Each  outlet  chamber  of  the  shaft 
is  connected  with  the  succeeding  inlet  chamber  by  means 
of  a  number  of  spiral  tubes  extending  into  the  tank. 
A  hot  or  cold  fluid  is  introduced  at  one  end  of  the  shaft 
and  circulates  through  the  spiral  tubes,  being  discharged 
at  the  other  end  of  the  shaft. — J.  F.  B. 

Wines  and  spirits  ,;    Process  of  ameliorating and  of 

sterilising   liquids.     V.    Dom,    Wilmersdorf.    Germany. 
U.S.  Pat.  855,449,  June  4,  1907. 

See  Fr.  Pat.  341,671  of  1904  ;  this  J.,  1904,  878.— T.  F.  B. 

Distillery  musts  and  molasses  ;    Process  of  sterilising 

by  filtration.     G.  Meunier.     Fr.  Pat.  373,758,  Mar.  27, 
1906. 

The  must,  or  molasses,  is  diluted  with  water  at  a  tempera- 
ture of  60°  C.  until  the  density  of  the  solution  is  about 
20°  B.,  and  is  then  treated  with  either:  (1),  the  ash 
obtained  by  incinerating  molasses-vinasse  ;  (2),  potassium 
or  sodium  hydroxide  or  carbonate  ;  or  (3),  an  iron  salt 
together  with  potassium  or  sodium  phosphate.  The 
proportion  of  these  added  is  about  1  kilo,  per  100  kilos. 
of  molasses.  The  precipitate  produced  forms  a  layer 
on  the  filter  and  clarifies  the  solution  rapidly,  bacteria 
being  also  retained. — W.  P.  S. 


XVIII.— FOODS  ;    SANITATION;    WATER 
PURIFICATION,  &  DISINFECTANTS. 


(4.)— FOODS. 


Tyrosinase ,;  Existence  of  a 
Bertrand  and  Muttermilch. 
1285—1288. 


in    wheat    bran.     G. 

Compt.  rend.,  1907,  144, 


The  colour  of  brown  bread,  originally  thought  to  be 
due  to  a  colouring  matter  contained  in  the  bran,  was 
shewTi  by  Mege-Mouries  to  arise  during  baking,  as  the 
result  of  fermentative  action.  As  his  experiments  left 
it  in  doubt  whether  organisms  or  an  enzyme  caused  this 
action,  the  authors  have  studied  the  subject,  and  find 
it  to  be  due  to  a  ferment  contained  in  the  bran.  They 
have  isolated  this  ferment,  which  is  not  laccase,  but  for 
the  most  part  the  tyrosinase  discovered  by  one  of  the 


authors  (this  J.,  1896,  565).  It  is  accompanied  by  other 
ferments,  among  them  Raciborsky's  leptomine  or 
peroxydiastase. — J.  T.  D. 

Meat  essences  kept  for  several  years  in  tins  ,•    Changes  in 

certain .     Report  to  the  Local  Government  Board 

by  G.  S.  Buchanan  and  S.  B.  Schryver.  Wyman  and 
Sons,  Ltd.,  London,  Oliver  and  Boyd,  Edinburgh,  or 
E.  Ponsonby,   Dublin.     Price,  3d. 

The  report  deals  with  the  examination  of  certain  tins 
of  meat  essence  shipped  to  South  Africa  between  October, 
1899,  and  June,  1902,  and  recently  re-shipped  to  England. 
The  samples  of  the  meat  essences  examined  were  all 
somewhat  turbid  and  of  a  lighter  colour  than  freshly- 
made  essence  ;  they  were  also  quite  liquid  at  the  ordinary 
temperature.  No  substantial  difference  in  the  physical 
characters  and  chemical  composition  of  the  samples  and 
of  freshly-made  meat  essence  could  be  detected,  except 
that  the  former  contained  appreciable  quantities  of  metal 
(tin,  with  traces  of  lead),  which  had  been  dissolved  from 
the  containing  vessel  and  re-precipitated  in  an  insoluble 
form.  The  worst  sample  contained  0-253  grm.  of  tin  or 
0-31  per  cant.  ;  in  the  remaining  samples,  the  proportion 
of  tin  was  about  0*025  per  cent.  The  organic  constituents 
of  the  meat  essences  had  suffered  little  change,  and  it  is 
concluded  that  if  such  products  were  kept  in  sealed  glass 
vessels,  there  is  no  reason  why  they  should  not  remain 
in  good  condition  for  an  indefinite  period  after  sterilisation. 

— A.  S. 


Proteids  ,; 


Formaldehyde  colour  test  for 
Acree.     See  XXIII. 


Patents. 


S.  F. 


Milk ;     Method    of    concentrating ,    atid    apparatus 

therefor.     A.    Wurm,    Barmen,    Germany.     Eng.    Pat. 
15,173,  July  4,  1906. 

See  Fr.  Pat.  367,846  of  1906  ;  this  J.,  1906,  1169.— T.  F.  B. 

I31ilk]     Separators ;      Centrifugal    liquid .     C.     D. 

Hellstrom,     Belgviken,     Sweden.     Eng.     Pat.     27,691, 
Dec.  5,  1906.     Under  Int.  Conv.,  Dec.  9,  1905. 


The  milk  enters  by  the  pipe,  10,  and  passes  out  of  the 
openuigs,  11,  12,  to  the  passages,  8,  and  3,  respectively. 
From  the  latter  it  flows  u])wards  through  the  oijenings, 
7,  and  2,  formed  in  the  conical  discs,  1.  The  milk  is  dis- 
charged between  the  discs,  in  the  direction  of  rotation, 
by  the  ridges,  4.  The  cream  is  discharged  tlu-ough  the 
passage,  14,  and  the  outlet.  15,  and  the  "  blue  milk  " 
by  the  channel,  16.  to  the  outlet,  19.— W.  H.  C. 
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Liquids  r    ApiKiratus  for  carbonating .     S.  Twitohell, 

Br%-n    XlawT.    Pa.,    and    C.    O'Connor,    Camden,    N.J., 
U.S.A.     Eng.  Pat.  444.  Jan.  7,  1907. 

Thk  »p|>aratus  consists  essentially  of  a  storage  chamber 
and  a  rveeiving  chamber,  the  two  being  connected  by  means 
of  a  pum}>.  The  chambers  have  the  form  of  vertical 
cylinders,  and  the  storage  chamber  is  jirovided  at  its 
upjier  j>art  with  a  pij»e  which  is  connected  with  the  supply 
of  carUm  dioxide  and  at  the  bottom  with  an  inlet  for  the 
supply  of  liquid,  this  inlet  being  titled  with  a  ball-valve 
inside'  the  chaml-er.  The  gas  is  admitted  at  a  predeter- 
mined pressure,  and  pij>es.  leading  from  the  top  and 
bottom,  respectively,  of  the  chamber,  conduct  the  gas 
and  partially  charged  liquid  to  the  pump,  which  forces 
the  mixture  into  the  receiving  chamber.  The  inlet  to  the 
latter  chamber  consists  of  a  spraying  device,  and  the 
necessary  tajis  for  discharging  the  liquid  into  bottles. 
etc.,  are  provided.  Both  chambers  are  fitted  with 
pressure-  and  water-gauges,  and.  if  the  liquid  be  not  drawn 
off  from  the  receiving  chamber,  a  valved  pipe  is  provided 
80  that  the  liquid  as  it  rises,  is  conducted  back  to  the 
storage  chamber.  The  upper  part  of  the  storage  chamber 
B  aL«o  provided  with  an  indicator  for  showing  when  the 
•upply  of  gas  is  exhausted,  and  w  ith  an  air-vent. — W.  P.  S. 

Bu/ter ;  Manufacture  of .  Aktiebolaget  Baltic- 
Separator.  Stockholm.  Eng.  Pat.  8708,  April  15,  1907. 
Under  Int.  Conv.,  April  20,  1906. 

Cr£jui  is  intioduced  into  the  lower  part  of  a  centrifugal 
drum,  provided  inside  with  a  ring  or  annular  plate 
extending  nearly  to  the  wall  of  the  drum.  The  layer  of 
cream  collecting  at  the  periphery  of  the  drum,  below  the 
ring,  is  caused  to  pass,  by  the  centrifiigal  force,  up  through 
a  "  stripping  ''  pi|>e  into  a  helical  channel  outside  the  drum. 
In  it*  passage  through  this  channel,  which  is  provided 
with  obstructing  jiegs  or  ribs,  the  cream  is  subjected  to 
a  churning  process,  the  duration  and  intensity  of  which 
varj-  according  to  the  size  of  the  channel.  The  cream, 
together  with  the  globules  of  butter,  returns  from  the 
channel  into  the  upper  part  of  the  drum,  Avhence  the 
lighter  butter  passes  out  over  the  upper  edge  of  the  drum, 
near  the  centre,  whilst  the  heavier  cream  flows  dowTi 
between  the  wall  of  the  drum  and  the  annular  plate  men- 
tioned above,  and  again  up  through  the  "  stripping " 
pipe  into  the  helical  channel. — A.  S. 

food  profiuei  ;    ProccAs  of  manufacturing  a  sugarless . 

J.    Houma.    Assignor   to   S.    l^.    Selhorst,   The    Hague, 
Xetherlande.     U.S.  Pat.  855,928,  June  4,   1907. 

S«  Eng.  Pat.  17,818  of  1904  ;  this  J.,  1905,  937.— T.  F.  B. 

HQk  :    Procut  for  the  jaresenaiion  of for  a  short 

Itmt.     P.    Breteau.     Firnt    Addition,    dated    April    2, 
littA,  to  Fr.  Pat.  30fj,«j79,  Dec.  19,  1907  (this  J.  1906, 

Th»  milk,  after  repeated  treatment  w  ith  an  inert  gas  and 
mbjrct»<m  to  a  low  prt-«hure,  sm  described  in  the  original 
patent,  M  hr-ated  to  a  temjierature  of  from  60  to  65  C, 
for  the  ]iur])rime  of  inhibiting  lactic  fermentation.  The 
inert  ga«  em[ilo^-ed  may  be  carbon  dioxide,  nitrogen, 
or  hydrogen. — \V.  P.  .S. 

HHk,  bmtttr.  mam,  and  the  like  ;    Process  and  ap//aratus 

fr.r   ^rriliAing .     p,    Breteau.     Fr.    Pat.    373,954, 

April  2,  IW>«. 

etc.,  i*  dejirivffl  of  all  it-i  disnolved  oxygen  by 

or  roeMU  whrh  will  not  alter  the  cliaractcr 

FfiT  example,  the  milk  \n  allowed  to  nm  from 
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a  ixrforated  jiijie  at  the  bottom 

' '■  -    of  rarbon   dioxiric    jiasKes 

»op  of  the  chamber  with  a 

•  /ng  heated  and  cfmtaining 

for   111*  carbonated   milk.     The  t»p»  on  the 


Thb  milk. 

any  agrnt 

of  the  fluid 

an  opf»r  '•' 

f  Ha 

U.. 

of 

thr 

»*«  '  • 

recepiAcU^ 


supply  pijjes  for  the  milk  and  for  the  carbon  dioxide  are 
then  closed,  and  a  tap  on  a  branch  of  the  carbon  dioxide 
pipe  is  opened  so  that  the  gas  is  introduced  into  the  top 
of  the  chamber,  the  pressure  produced  forcing  the  milk 
through  a  pipe  extending  upwards  from  the  bottom  of 
the  chamber  and  delivering  the  milk  into  the  receptacles 
in  the  second  chamber.  The  gas  is  then  exhausted 
from  the  latter,  carbon  dioxide  is  again  adniitted,  and  once 
more  exhausted.  The  milk  is  now  heated  to  a  tempera- 
ture of  from  60^  to  65^  C,  and,  after  cooling,  carbon  dioxide 
is  again  introduced  rapidly  so  as  to  close  the  coverings  of 
the  receptacles  containing  the   milk.^ — ^W.  P.  S. 

Concentrating    liquids  \inilk   <0c.]  ,•    Apparatus  for . 

A,  Gaulin.     Fr.  Pat.  374,457,  Jan.  24,  1907. 

The  liquid  to  be  concentrated  is  sprayed  into  a  chamber 
through  which  superheated  steam  is  passed.  The  super- 
heated steam  is  rapidly  saturated  with  moisture  abstracted 
from  the  liquid,  which  is  consequently  concentrated. 
After  the  first  introduction  of  the  steam,  the  apparatus  is 
worked  as  a  closed  system.  The  steam  passes  first  through 
a  superheater  where  it  is  dried,  next  through  the  evaporator 
where  it  becomes  saturated  with  water  vapour,  then  it 
passes  through  a  tubular  condenser  where  the  water  it 
has  taken  up  is  condensed  to  the  liquid  state  and  is  removed 
by  a  pump.  The  steam  is  withdrawn  from  the  condenser 
by  a  fan  and  returned  to  the  superheater  to  be  utilised 
again.  As  air  is  excluded  from  the  apparatus,  bodies 
that  are  easily  liable  to  oxidation  and  alteration  can  be 
safely  concentrated  in  it. — W.  H.  C. 

Coffee  and  tea  [and  other  substances] ;  Preparation  of 
soluble  extracts  of  — — .  A.  Rupeau.  First  Addition, 
dated  Jan.  24,  1907,  to  Fr.  Pat.  370,506,  Oct.  15,  1906 
(this  J.  1907,  272). 

The  process  described  in  the  original  specification  for  the 
preparation  of  coffee  and  tea  extracts  may  also  be  applied 
to  the  extraction  of  chamomile,  vervain,  chicory,  and  various 
cereals,  but  the  substances  are  simply  dried,  and  not  roasted, 
before  being  extracted.  A  suitable  solvent  for  use  in 
the  process  consists  of  petroleum  spirit,  30  parts ; 
ether,  35  ;  acetone,  20 ;  and  "  chlorethylic  ether,"  15 
parts.— W.  P.  S. 

Food  product  from  gluten  ^    Process  for  preparing  a . 

V.  Dumitriu.     Ger.  Pat.  175,333,  Dec.  11,  1903. 

Gluten  is  treated  for  a  few  days  with  concentrated  nitric 
acid,  or  a  mixture  of  nitric  and  sulphuric  acids,  at  a 
temperature  not  exceeding  40°  C,  the  mass  is  diluted  and 
filtered,  and  the  residue  dissolved  in  alkali.  The  new 
product  is  precipitated  from  the  alkaline  solution  by 
addition  of  acid.— T.  F.  B. 


(B.)— SANITATION  ;     WATER    PURIFICATION. 

Patents. 

Sewage  sludge  ';    Preparation  of  valuable  products  [paint 

basis]  from .    A.  McLean,  London,  and  W.  Paterson, 

Dumfries.     Eng.  Pat.  24,945,  Nov.  6,  1906. 

Dry  sewage  sludge  is  heated  to  a  red-heat  for  about 
one  hour,  and  the  residue  is  disintegrated  and  sifted  to 
remove  grit.  The  powder  obtained  may  bo  used  as  a 
substitute  for  white-lead  in  the  preparation  of  j)aints. 

— W.  P.  S. 

Water    for    industrial    purposes  ;     Purification    of . 

H.  Bcllanger.     Fr.  Pat.  373,830,  Jan.  23,  1907. 

The  water  is  run  into  a  tank  having  a  funnel-shaped 
bottom  containing  jjurifying  agents,  air  being  at  the  same 
time  blown  into  the  tank.  The  water-  and  air-pijjes 
reach  nearly  to  the  bottom  of  the  tank  and  stir  uj)  continu- 
ously the  purifying  agents  (barium  carbonate,  and  cement 
free  from  soluble  lime,  with  or  without  barium  aluminate). 
The  water  rises  in  the  tank,  passes  upwards  through  a 
filter,  and  is  collected  in  an  upi)er  chamber  connected  with 
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a  reservoir  for  the  purified  water.  Openings  for  Intro- 
ducing the  purifying  agents,  and  a  pressure  gauge,  are 
provided.— W.  P.  S. 

Water  [Trade  effluents] ;  Process  and  apparatus  for 
purifying  — — .  V.  Antoine.  Fr.  Pat.  374,040, 
Jan.   29,   1907.     Under  Int.   Con  v.,   Aug.   28,   1906. 

The  eifluent,  such  as  that  from  paper  works,  is  led  through 
a  pipe  into  a  funnel,  the  stem  of  which  reaches  nearly 
to  the  bottom  of  a  conical  tank.  In  the  funnel  is  a  per- 
forated plate  on  which  is  placed  a  layer  of  aluminium 
sulphate,  the  position  of  this  layer  being  a  little  below 
the  upper  edge  of  the  tank.  The  water  rises  in  the  tank 
and .  overflows  into  a  circular  channel,  whence  it  is  led 
off  through  a  pipe.  At  the  bottom  of  the  tank  is  a  pipe 
for  drawing  off  the  sediment,  and  a  sludge  cock  is  also 
provided  at  a  short  distance  from  the  bottom  of  the  tank. 

— W.  P.  S. 

Water,    potable ;     Process    and   apparatus   for    sterilising 

by  means  of  ozone.     A.  de  Bouillanne.     Fr.  Pat. 

374,152,  Feb.  2,  1907. 

The  water  is  projected  in  a  iine  spray  into  a  bell-  or  dome- 
shaped  vessel,  the  jet  being  of  such  form  that  the  spray 
of  water  takes  a  circular  motion  as  it  ascends  the  dome. 
Ozonised  air  is  admitted  to  the  top  of  the  dome,  and  the 
water  is  collected  at  the  bottom  of  the  latter  in  a  chamber, 
whence  it  is  drawn  off  by  means  of  a  siphon  or  through  a 
side  tube  over  the  opening  of  which  is  placed  a  plate 
extending   downwards. — W.  P.  S. 


XIX.— PAPER,   PASTEBOARD,   &c. 

Lignocelluloses ;     New   colour    reaction   of   the .     E. 

Grandmougin.     Ber.,    1907,    40,    2453. 

The  author  points  out  that  the  colour  reaction  of  p- 
nitraniline  with  the  lignocelluloses  described  by  Wheeler 
(this  J.  1907,  633)  had  been  previously  studied  by  Berge 
(this  J.  1906,  912)  and  by  himself,  the  coloration  with 
o-nitranUine  is  not  so  intense  as  that  yielded  by  the  para 
compound.  p-Aminodiphenylamine  yields  a  brownish 
Bordeaux  red  coloration,  which  resists  acids  and  is  more 
delicate  than  the  nitraniline  test.  It  is  noted  that  the 
conversion  of  the  amines  into  the  diazo  derivatives  inhibits 
the  production  of  coloured  compounds  with  lignocelluloses. 
The  substitution  of  methyl  groups  for  the  hydrogen  in  the 
amino  group  also  inhibits  the  colour  reactions  :  dimethyl- 
aniline  gives  no  coloration  and  p-nitrodimethylaniline 
gives  only  a  famt  yellow  tint. — J.  F.  B. 

Patents. 

Paper;   Coating  machine  for .     H.  H..  Lake,  London. 

From  Pepperell  Card  and  Paper  Co.,  Pepperell,  Mass., 
U.S.A.     Eng.  Pat.  29,404,  Dec.  24,  1906. 


^'     /^ 


The  machine  for  coating  both  sides  of  the  paper  at  a 
single  operation  is  illustrated  diagratoatically  in  the 
figure.  The  upper  side  of  the  paper  is  coated  by  the 
circular  brush,  E,  whilst  the  paper  is  supported  by  the 
cylinder,  D.  The  paper  then  passes  along  horizontally, 
and  colour  is  applied  to  the  imder  side  by  the  coating 
brush,  H.  The  necessary  support  for  this  operation  is 
afforded  by  the  cylindrical  brush,  L,  the  bristles  of  which 
are  very  short  and  very  fine,  whilst  those  of  the  coating 
brushes  are  very  long.  The  supporting  brush,  L,  moves 
in  the  same  direction  and  at  the  same  speed  as  the  paper, 
and,  owing  to  its  special  structure,  does  not  injure  the 
coating  applied  to  the  top  of  the  paper.  Both  coatings 
are  finally  smoothed  by  the  stationary  brushes,  M'M', 
and  the  reciprocating  brushes,  M  M. —  J.  F.  B. 

Paper    or   other   surfaces ;    Process   and   apparatus   for 

covering with   gelatine.     J.    L.    L.    Langheck,    A. 

Stahl,  and  H.  Kahler,  Esslingen,  Germany.  Eng.  Pat. 
1314,  Jan.  18,  1907.     Under  Int.  Conv.,  May  18,  1906. 

The  layer  of  gelatin  is  spread  on  a  glass  plate,  and  the 
sheet  of  paper  is  passed  through  an  oblique  slot  in  a  frame 
to  the  lower  end  of  which  is  attached  a  strip  of  rubber. 
The  end  of  the  paper  is  pressed  against  the  glass  plate 
by  means  of  the  rubber  strip,  and  the  frame,  held  in  an 
inclined  position,  is  drawn  along  the  glass  plate.  This 
movement  draws  the  paper  through  the  slot  and  presses 
it  against  the  gelatin  on  the  plate  in  such  a  manner  that 
no  air  bubbles  are  produced. —  J.  F.  B. 

Cellulose;     Production   of .     J.   S.  Cochran,    Phila- 
delphia, U.S.A.     Eng.  Pat.  12,920,  June  2,  1906. 

See  U.S.  Pat.  822,430  of  1906 ;  this  J.,  1906,  653.— T.  P.  B. 

Viscose  [for  artificial  fibres];    Manufacture  of .     M. 

Waddell,  New  York,  Assignor  to  S.  W.  Pettit,  Phila- 
delphia.    U.S.  Pat.  855,213,  May  28,  1907. 

Alkali  cellulose  is  treated  with  carbon  bisulphide,  in 
absence  of  air,  until  it  is  converted  into  cellulose  xanthate  ; 
the  excess  of  carbon  bisulphide  is  drained  from  the  product, 
which  is  then  covered  with  an  aqueous  solution  of  a  solvent, 
such  as  sodium  hydroxide,  and  agitated  imtil  it  is  of  the 
necessary  consistency  for  forming  filaments,  when  the 
remaining  carbon  bisulphide  is  removed  from  it  as  vapour, 
by  creating  a  partial  vacuum  in  the  containing  vessel. 

—  T.  F.  B. 

Straw ;    Process  and  apparatus  for  the  treatment  of ■ 

for  making  pulp  for  boards  or  paper.  Soc.  Haemers  et 
van  Den  Baviere.  First  Addition,  dated  Aug.  31, 
1906,  to  Fr.  Pat.  373,668,  Mar.  23,  1906  (this  J.,  1907, 
713). 

The  process  described  in  the  original  specification  for 
straw  may  be  extended  to  the  treatment  of  wood,  rags, 
and  all  other  materials  of  vegetable  origin. —  J.  F.  B. 

"  Pseudo-tannic    extracts "    [from    waste    sulphite-cellulose 

lyes]  ;    Process  of  obtaining .     F.  Jean.     Fr.  Pat. 

374,162,  April  10,  1906.     See  XIV. 

Viscose ;    Process  of  maturing,   concentrating,   and  puri- 
fying   .     Soc.  fran9.  de  la  Viscose.     Fr.  Pat.  374,123, 

April  9,  1906. 

Viscose  is  treated  in  a  vacuum  in  a  jacketed  vessel 
provided  with  stirring  arms.  A  current  of  hot  or 
artificially  cooled  water  can  be  circulated  through  the 
jacket.  The  process  of  "  maturing,"  i.e..  the  partial 
decomposition  of  the  cellulose  xanthate,  which  is  necessary 
for  the  industrial  utilisation  of  the  viscose,  can  be  effected 
in  this  apparatus  at  a  trm])craturp  of  60°  C.  in  30—40 
minutes.  At  the  same  time  the  water  in  the  viscose 
boils  under  the  reduced  pressure,  and  the  volatile 
sulphur  compounds  produced  in  the  o|)enition  of  maturing 
are  expelled.  The  viscose  is  thus  sinuiltaneously  con- 
centrated and  ]>urified.  When  mafurinij  is  complete,  the 
contents  of  the  vessel  are  rapidly  cooled  by  the  circulation 
of  cold  water  in  the  jacket. —  J.  F.  B. 
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CeUuloid  :  A  uftc .     E.  Pevrusson.     Fr.  Pat.  374,395. 

April  14/1901). 

NiTBOcBLLi'LosK  is  incorporated,  by  means  of  acetone, 
methyl  alcohol,  or  other  suitabio  solvent,  with  metallic 
ricinoleates.  espci-iaily  the  ricinoleates  of  magnesium, 
ainc,  aluminiiun.  and  lead.  These  compounds  are  said 
to  have  an  action  on  nitrocdiulossc  similar  to  that  of 
camphor.  The  celluloid  prcjvired  in  this  manner  possesses 
the  property  of  combining  with  certain  metallic  salts, 
e.g.,  the  chlorides  of  zinc,  magnesium,  manganese,  copper, 
etc..  to  give  a  product  which  is  only  slightly  intlammable 
and  which  is  translucent,  Hrm,  and  unaltered  on  exposure 
to  the  atmosphere. — J.  F.  B. 

Celluloid   xmMt  ;    Trcalmeni  of for  recovery  of  the 

eofiMUuent   materials.     M.    Tortelli.     Fr.    Pat.    373,273, 
Jan.  2.  1907.     Under  Int.  Conv.,  April  24,  1906. 

Thi  cellaloid  refuse  is  groimd  to  powder  and  treated 
with  a  dilute  solution  of  a  dcnitrating  agent,  e.g.,  a  sulphide 
or  thiocarbonate  of  an  alkali  or  alkaline-earth.  After 
digestion  for  12  —  15  hours,  the  dcnitrating  agent  is 
removinl.  and  the  cellulose  residue  is  washed.  This  latter 
is  then  subjected  to  distillation  with  steam  to  recover  the 
camphor.  The  dcnitrating  .solution  is  used  repeatedly 
until  it  has  become  sufficiently  rich  in  nitric  acid,  and  it 
is  then  treated  for  the  recovery  of  that  acid. —  J.  F.  B. 

CeOnloge  ttlera  ;    Process  of  mannfaciuring .     Knoll 

et  Cie.     Fr.  Pat.  373,994,  Jan.  28,  1907. 

EsTXBS  of  cellulose  and  its  derivatives  are  prepared  by 
the  action  of  acetic  anhydride  in  the  presence  of  neutral 
salt*!  or  of  monoba.'fic.  volatile  mineral  acids.  Neutral 
salt*  which  induce  the  reaction  are  :  ferrous  sulphate, 
hydrated  ferric  chloride,  zinc  chloride,  dimethylamine 
hydrochloride,  diethylamine  sulphate  ;  suitable  mineral 
acids  are  hydrochloric  acid,  nitric  acid,  and  a  mixture 
of  the  two.  The  quantities  of  these  catalysts  employed 
range  from  0-1  to  0-3  jier  cent,  of  the  weight  of  the  cellulose. 
The  reaction  takes  place  at  temperatures  of  about  70°  C, 
and  the  time  required  is  from  6  hours  to  6  days. —  J.  F.  B. 


dissolved  in  ether.  The  resulting  a-ethyldihydrober- 
berine  hydriodide,  C22H23N04,HI,  crystallises  from 
alcohol  in  brownish-yellow  leaflets  melting  at  223°  C. 
On  treating  with  ammonia,  the  base  is  obtained,  crystal- 
lising in  leaflets  from  alcohol  and  melting  at  164° — 
165°  C.  This  base  was  dissolved  in  30  per  cent,  sulphuric 
acid  and  alcohol,  and  reduced  electrolytically  with  lead 
electrodes.  The  hydrochloride  of  a-ethyltetrahydro- 
berberine,  C22H25N04,HC1,  obtained  in  this  way  crystal- 
lises from  dilute  alcohol  in  nearly  white,  matted  needles, 
m.  pt.  245°  C.  The  base,  o-ethj'ltetrahydroberberine, 
is  obtained  by  the  action  of  ammonia,  and  crystallises 
from  alcohol  in  columns  or  leaflets,  m.  pt.  151° — 152°  C, 
a-Ethylberberine  hydriodide,  C22H22NO4I,  obtained  by 
heating  a-ethyldihydroberberine  with  iodine  and  alcohol 
under  pressure,  crystallises  from  dilute  alcohol  in  fine 
golden-yellow  needles,  decomposing  at  248°  C.  The 
corresponding  nitrate  forms  yellow  needles  decomposing 
at  240°  C.  a-Propyldihydroberberine  was  obtained 
by  the  interaction  of  magnesium-propyl  iodide  and 
berberine  hydrochloride  in  ether.  The  hydriodide, 
C23H25NO4HI,  separates,  and  after  crystallisation,  appears 
as  yellow  leaflets,  m.  pt.  207°  0.  The  base,  liberated  by 
means  of  ammonia,  crystallises  from  alcohol  in  nodular 
masses,  m.  pt.  132°  C.  This  was  reduced  electrolytically 
by  the  method  described  above,  two  isomeric  tetrahydro- 
bases  being  formed.  As  the  tetrahydro  compound  possesses 
two  asymmetric  carbon  atoms,  these  isomerides  corres- 
pond to  the  two  racemic  modifications.  The  mixed 
bases  were  liberated  by  the  addition  of  sodium  carbonate 
and  separated  by  crystallisation  from  alcohol.  a-Propyl- 
tetrahydroberberine,  C23H27NO4,  is  the  more  soluble 
in  alcohol  of  the  two.  It  exhibits  a  slight  greenish-yellow 
fluorescence,  and  crystallises  in  flattened  columns  melting 
at  111° — 114°  C.  The  isomeric  pseudo-ha&e  when  crystal- 
lised from  benzene  and  alcohol  has  the  form  of  pure  white 
flat  tablets,  and  melts  at  177° — 179°  C.  When  propyldi- 
hydro  berberine  is  oxidised  with  bromine,  a-propyl- 
berberine  is  produced,  of  which  the  hydriodide,  C23H24NO4I, 
forms  golden-yellow  needles  decomposing  at  246°  C. 

— F.  Shdn. 


Cdlydost  ttUrs  ;  Preparation  of  - 
t)u  form  of  the  cdlidose  employed. 
374.370.  Feb.  7.  VMH. 


—    without  change  in 
L.  Lederer.     Fr.  Pat. 


The  e«terification  of  cellulose,  e.g.,  by  means  of  a  mixture 
of  acetic  anhydride,  glacial  acetic  acid,  and  svdphuric  acid, 
is  carri«-d  out  in  the  y)resence  of  carbon  tetrachloride  as 
a  ddutuiir  agent.  This  liquid  not  being  a  solvent  of  the 
enters  of  cellulfwe.  the  latter  preserve  unchanged  the  form 
of  the  original  material  employed,  e.g.,  loose  cotton,  varn 
cloth,  etc.— J.  F.  B.  '     ■>  '  '  J       > 


XX.     FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AWD  EXTRACTS. 

Jierbf.rinr     and     rnnndine  ;      Hf/mologueji     of M 

Frrund  and   F    .Mayer.     Ber.   1907,  40,  2604—2614. 

?.'^u  ^v,T  ';T  *  "^  «  ^  "  ^  "  "  "  B  K  "  n  K  R I  .N  K  h  vdro<  hloride, 
l^M,4.N(>4(1.  »M  obU,n.-d  bv  Xh<-  action  of  "nvdrw^hioric 
acid  ur«n  th-  ba«,.  which  had  U-en  prepared  bv  the 
method  of  Irrund  and  iWk  (Ber .  UH)^,  38  2652)  •  this 
i  T'u  ^L. ^'^^  /'•.■"'^  'ry^talli-CM  in  white  nc'edles. 
o^ethy  Urberme  hydrirxlWc.  C^,  Hj,o.NO«I.  can  U,  most 
«Mil.v  oUamed  by  the  a/ tion  of  bromme  umm  a  hot 
•Olutjon  of  o  mefhyldihydrolxrUrmc  hvdriodido  in 
(M^«J  ar^tK-  ^td-  the  Mul^tanre  .•rvHta!liH«.s  in  fine 
golden  yellow  matted  needl**,  dt-oi.ifKwing  at  25,5- 
f^-Tu^J  a-EthyldihydroberUrine  wa^  pre|«irrf|  bv  the 
mrthod  de«-ri»*d  by  Freund  and  B<-<  k  (B<r..  \\m  37 
,l\  ■  *I*?°*""''"  *•"  allowed  to  .<  t  ujwn  a  mixture  of 
ethyl    Kxlide    altd    anhydrouii    berberine     hydrrxhloride 


Terpenes  ;    Two   new [Preliminary  communication], 

O.  Aschan.     Ber.,  1907,  40,  2750—2755. 

Crudr  American  pinene  was  saturated  with  hydro- 
chloric acid,  and  the  resulting  fluid  hydrochlorides  heated 
with  bases  at  a  high  temjjerature,  and  fractionated. 
In  this  way,  "  pinolene,"  CioHja,  was  obtained  boiling  at 
145°— 148°  0.  ;  sp.  gr.  at  2074°  C,  0-8599  ;  w=:  1-45768  ; 
[«]d=+1-63°.  The  constants  show  that  pinolene  is 
bicyclic,  with  one  ethylenic  linking.  The  hydrochloride, 
C10H17CI,  formed  bv  the  action  of  hydrochloric  acid  at 
—10°  C,  melts  at  38°  C,  and  has  sp.  gr.  at  20"/4°  C, 
0-9006,  and  [a]D=+9'78°.  The  terpene  is  not  changed 
by  heating  with  aqueous  oxalic  or  sulphuric  acids.  On 
heating  with  acetic  and  sulphuric  acids,  an  alcohol, 
C10H17OH,  can  be  obtained  ;  this  boils  at  202°— 203°  C, 
and  is  solid  at  the  ordinary  temperature.  On  oxidation, 
a  ketone  boiling  at  about  200°  C.  is  produced,  the  semi- 
carbazone  from  which  forms  large  glassy  lamin»,  melting 
at  220'^22.5°  C.  Pinolene  hydrochloride  was  decom- 
posed with  aniline,  and  the  resulting  hydrocarbon,  "  iso- 
Eineno,"  ('loHig,  separated  into  two  fractions.  The  first 
oiled  at  li34°— 1.5.5°  C,  had  sp.  gr.  at  20'V4"  C,  0-8648, 
and  [a]v  19°  C.  =  +5-46°.  The  second  fraction  boiled  at 
155°— 156°  C,  and  had  sp.  gr.  at  20°/4"  C,  0-8669,  w  = 
1-4705.5,  and  [a]])  19°  C.  =  +  6-46°.  Camphene  and 
pinene  wore  shewn  to  be  absent.  Isopinene  is  a  bicyclic 
terpene  with  one  ethylenic  linking.  The  hydrochloride 
of  isopinene,  CioH,7(;i,  formed  by  the  same  method  as 
pinolene  hydrochloride,  melts  at  36° — 37°  C,  and  has 
sp.  gr.  at  20°/4°  C,  0-8994,  and  [a\r>  22°  C=  -1-9-18°.  It 
is  decomposed  by  aniline,  forming  isopinene  again.  Iso- 
pinene can  be  converted  by  means  of  acetic  and  sulphuric 
acids  into  an  alcohol  boifing  at  202°— 203°  C,  possibly 
identical  with  the  alcohol  obtained  from  pinolene.  The 
kef  one  boils  at  2fM)'  C,  and  the  semicarba/.oiie  crystallisef 
fr<jiM  hot  alcohol  in  large,  glassy,  (|uadrangular  laminx, 
melting  at  221°  C.  Isopinene  is  not  affected  by  heating 
with  10  per  cent,  sulphuric  acid. — F.  Shdn- 
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Fraciional  distillation  by  means  of  steam.     H.  Hardy  and 
B.    E.    Richens.     Analyst,    1907,    32,    197—200. 

Such  mixtures  as  liraonene  and  citral,  linionene  and 
eugenol,  cineol  and  citral,  chloroform  and  carbon  tetra- 
chloride, benzene  and  acetic  acid  were  examined  by 
fractionation.  Some  of  the  results  are  shewn  graphically. 
The  mixtures  were  fractionated  by  the  following  methods. 
(1).  Passing  steam  through  the  mixture  contained  in  an 
ordinary  distillation  flsisk  ;  (2),  using  a  distillation  flask 
with  three  bulbs  in  the  neck  ;  (3),  using  a  Young-Thomas 
still-head  with  three  compartments  ;  (4),  distilling  with 
steam  at  11 — 15  mm.;  (5),  distilling  the  mixture  of  oil  with 
water  in  the  same  flask  ;  (6),  returning  the  distilled  water 
to  the  distillation  flask.  For  comparison  the  mixtures 
were  distilled  by  dry  heat  at  ordinary  and  reduced  pressures. 
In  many  cases  distillation  with  steam  produces  a  more 
complete  separation  of  the  constituents  of  a  mixture 
than  distillation  by  dry  heat,  but  it  is  not  an  efficient 
method  if  the  constituents  of  the  mixture  boil  much  below 
100°  0.  The  influence  of  a  fractionating  head  is  markedly 
less  than  when  dry  heat  is  used.  The  rate  of  distillation 
makes  but  little  difference  to  the  result,  except  that  in 
many  cases  the  more  rapid  passage  of  the  steam  gives  the 
best  result.  A  specially  good  fractionation  can  often  be 
obtained  with  steam  under  reduced  pressure. — F.  Shdn. 

a-Bromo-esters  of  the   acetic    series  ;     Conversion  of 

into  a-iodo-esters.     F.  Bodroux  and  F.  Taboury.   Compt. 
rend.,  1907,  144,  1216—1217. 

Magnesium  iodide  is  formed  in  ethereal  solution  by 
allowing  iodine  to  react  on  magnesium  di'illings  in  a  large 
excess  of  ether,  and  the  bromo-ester  is  quickly  introduced. 
Vigorous  action  occurs,  and  half  an  hour  after  it  has 
ceased,  the  mixture  is  treated  with  water.  The  ethereal 
layer,  washed,  decanted,  and  freed  from  iodine  by  agitation 
with  mercury,  is  then  distilled  to  remove  the  ether,  and 
the  residual  ester  is  distilled  under  reduced  pressure. 
The  authors  have  thus  prepared  ethyl  iodo-acetate 
(b.p.  85°  C.  at  25  mm.,  sp.  gr.  at  24°  C,  1-762),  a-iodo- 
propionate  (b.p.  85°  C.  at  38  mm.,  sp.  gr.  at  17°  C,  1-662), 
and  a-iodobutyrate  (b.p.  100°  C.  at  21  mm.,  sp.  gr.  at 
17°  C,  1-570).  They  have  previously  shown  that  these 
iodo-esters  can  be  similarly  prepared  from  the  chloro- 
compounds. —  J.  T.  D. 

Acetyl   nitrate.     A.    Pictet   and    E.    Khotinsky.      Compt. 
rend.,  1907,  144,  210—212. 

Acetyl  nitrate,  C2H3O2.NO2,  was  obtained  by  dissolving 
nitric  anhydride  in  cold  acetic  anhydride,  and  fractionating 
the  resulting  liquid  \mder  diminished  pressure.  It 
distils  at  22°  C.  under  a  pressure  of  70  mm.,  and  forms 
a  colourless,  very  hygroscopic  liquid,  which  fumes  in  the 
air,  and  explodes  when  heated.  It  reacts  with  alcohols 
to  form  acetic  or  nitric  esters,  according  to  the  nature  of 
the  alcohol  and  the  temperature.  It  converts  aniline 
into  an  equimolecular  mixture  of  acetanilide  and  aniline 
nitrate.  It  acts  as  a  powerful  nitrating  agent  on  aromatic 
compoimds,  and  may  be  used  for  the  preparation  of  certain 
nitro-compounds  difficult  to  obtain  otherwise.  Benzene, 
toluene,  anthracene,  and  thiophene  can  be  nitrated  by 
means  of  acetyl  nitrate  below  0°  C.  When  substitution 
derivatives  are  nitrated  by  means  of  acetyl  nitrate,  the 
nitro-group  enters,  preferably,  in  the  ortho  position  to  the 
substituting  group.  With  toluene,  for  example,  the 
reaction  product  contains  ten  times  more  of  the  ortho 
than  of  the  para  nitro-compound,  and  acetanilide  is  con- 
verted exclusively  into  o-nitroacetanilide. — A.  S. 

Stannous  formate  and  its  distillation  products.     M.  Gold- 
schmidt.     Chem.-Zeit.,  1907,  31,  608. 

Stannous  formate  may  be  easily  prepared  by  dissolving 
precipitated  stannous  hydroxide  in  dilute  formic  acid 
(30  to  40  per  cent.).  The  solution  is  concentrated 
preferably  in  a  vacuum,  at  a  low  tem[)erature,  until  the 
formate  separates  in  white  anhydrous  crystals  belonging 
to  the  monoclinic  system.  The  salt  is  somewhat  soluble 
in  warm  dilute  formic  aoid ;  on  boiling,  however,  the 
Bolution  decomposen.     It  readily  absorbs  oxygen  from 


the  air,  forming  a  basic  stannic  salt.  On  heating  the  dry 
salt  to  between  100°  C.  and  180°  C,  decomposition  sets 
in,  formaldehyde  (chiefly  as  paraformaldehyde)  carbon 
dioxide,  stannous  oxide,  and  methyl  formate  being 
formed  : 

3Sn(COOH)2  =  3CO2  +  3SnO  +  H.CHO  -I-  H.COOCH3. 

This  reaction  can  be  applied  to  the  preparation,  not  only 
of  formaldehyde  but  (since  methyl  formate  can  be  easily 
saponified)  also  of  methyl  alcohol. — C.  A.  W. 

Light  ;   Chemical  action  of .     XI.     G.  Ciamician  and 

P.  Silber.     Ber.,  1907,  40,  2415—2424. 

In  continuation  of  their  study  of  the  hydrolyses  effected 
by  the  action  of  light  upon  substances  in  aqueous  solution 
(this  J.,  1906,  563),  the  authors  find  that  the  aldehyde, 
CioH^gO,  formed  (together  with  decylic  acid)  from  men- 
thone,  differs  from  citronellal  in  yielding  a  semicarbazone 
melting  at  88°  to  89°  C,  whilst  the  corresponding  derivative 
of  citronellal  melts  at  81°  to  82°  C.  The  aldehyde  from 
menthone  is  probably  identical  with  the  mentho-citronellal 
prepared  by  Wallach  (Annalen,  296,  131,  132).  An 
aqueous  alcoholic  solution  of  menthone  showed  an  acid 
reaction  and  an  altered  odour  even  after  two  months' 
exposure  to  light,  whereas  a  solution  kept  in  the  dark 
was  unaltered  after  six  months.  Levulinic  acid  in  aqueous 
solution  is  hydrolysed  by  light  with  the  formation  of 
propionic  acid  and,  probably,  formic  acid  (but  not  acetic 
acid).  On  substituting  ethyl  alcohol  for  water,  part  of 
the  levulinic  acid  is  converted  into  y -hydroxy valeric  acid 
(which  may  be  separated  in  the  form  of  a  lactone),  whilst 
another  portion  is  esterified.  The  lactone  of  y-hydroxy- 
valeric  acid  boils  at  205°  C. — C.  A.  M. 

Ibean  camphor  tree.  Chem.  and  Drug.,  June  29, 1907.    [T.R.] 

In  a  report  on  the  forests  of  Kenia  (East  Africa  Pro- 
tectorate) by  D.  E.  Hutchins,  it  is  stated  that  the  most 
valuable  species  is  a  tree  about  which  little  has  been 
known  up  to  the  present,  and  which,  for  convenience,  may 
be  termed  Ibean  camphor.  The  appearance  of  these 
trees  is  very  striking,  many  of  them  being  of  gigantic 
size,  measuring  from  8  ft.  to  \\\  ft.  in  diameter  and  from 
120  ft.  to  130  ft.  in  height.  The  green  bark,  the  green 
wood,  and  all  the  herbaceous  parts  of  this  tree  have  a 
camphoraceous  smell,  and  the  structure  of  the  timber 
and  the  seed-vessel  point  to  the  tree  being  allied  botanically 
to  the  true  camphor  (Cinnamomum  Camphora).  There 
was  an  average  of  2-8  camphor-trees  per  acre  in  the 
Embu  linear  sample  area,  but  51  per  cent,  of  all  the  timber 
in  the  linear  sample  area  was  camphor.  In  the  maximum 
sample  area  exactly  one-third  of  the  number  of  trees 
was  camphor,  while  78  per  cent,  of  the  cubic  contents 
of  all  the  timber  was  camphor.  The  area  of  the  Kenia 
Forest  is  estimated  at  1,000,000  acres,  the  total  circum- 
ference being  about  287  miles  ;  and  the  value  of  the  many 
kinds  of  timber  it  contains  is  placed  at  23,000,000/.,  the 
most  valuable  being  the  cedar.  The  investigation  was 
undertaken  at  the  instance  of  the  Colonial  Office. 

Patents. 

Camphor  [from  isoborneol] ;    Manufacture  of .     J.  N. 

Gold.smith  and  The  British  Xylonite  Co.  Ltd.,  Brantham. 
Suffolk.     Eng.  Pat.  17,573,  Aug.  3,  1906. 

Camphor  is  prepared  by  subjecting  isoborneol  to  the 
catalytic  action  of  finely-divided  copper  in  the  absence 
of  air  or  oxygen.  For  example,  isoborneol  vapour  is 
passed  over  finely-divided  copper  heated  to  about  300°  C, 
with  the  aid  of  a  current  of  an  inert  gas  such  as  carbon 
dioxide.     (See  Eng.  Pat.  9008  of  1905,  this  J.,  1906,  89.) 

—  F.  SnnN. 

Fatty  acids  ;    Manufacture  of  halogen  substitution  deriixi- 

tives  of .     P.  A.  Newton,  London.     From  Farlx«n- 

fabr.    vorm.    F.    Baver  und   Co.,    Elberfeld,    Germany. 
Eng.  Pat.  23.648,  0"ct.  24,  1906. 

See  Addition  of  Oct.  23,  1906,  to  Fr.  Pat.  302,370  of 
1900;    this  J.,  1907,  278.— T.  F.  B. 
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TriehiorrlMiflfme   and    hfrachlorbtnzene  ;     Manufacture   of 

.     H.  K.  Tompkins  and  The  Havton  Aniline  Co., 

Manchestw.     Eng.  Pat.  23.780.  Oct.  25.  190(5. 

TliE  vrtp<iur  of  acetylene  tetrachloride  is  passed  througli 
a  tuU>  of  a  suitable  lenirth,  t .(/.,  about  "JO  times  the  diameter, 
which  contains  a  contact  material  such  as  pumice  heated 
to  dull  rtxlnesi!  (4tX)-'— 500*"  C).  The  va))our  should  bo 
passed  at  such  a  rate  that  it  has  a  faint  brown  colour 
when  disehargt>d.  The  issuing  vapour  is  condensed  and 
w»«hed  in  order  to  riMUove  the  hydrochloric  acid  produced 
by  the  dtHomiKvsition.  The  products  are  trichlorethylcne 
or  hexaehlorbenrene,  according  to  the  rate  of  passage, 
together  writh  a  little  unaltered  acetylene  tetrachloride. 
Trichlorethylene  is  jiroduced  at  a  lower  and  licxachlor- 
benzene  at  a  higher  temi)erature. —  J.  F.  B. 

Tartar  ;    ProttM  for  treating  substances  eontaining  crude 

.     V.  J.  Garin,  Annemasse,  and  F.  David,  Cette, 

France.     Eng.  I'at.  8375,  April  10,   1907.     Under  Int. 
Conv.,  AprU  12,  1900. 

Substances  (e.g.,  wine  lees),  either  "  green "  or  dry, 
containing  crude  tartar,  are  ground  up  with  1 — 2  per  cent. 
oi  formalin  or  trio.xyniethylene,  and  dried.  The  liquids 
obtained  by  extracting  the  residue  have  very  little  colour 
and  yield  white  cr\-stals. — F.  Shdn. 

Uranyl   salt  7     Preparation   of  an ,    and   application 

of  the  some  in  the  production  of  luminous  effects.     C.  M. 
J.  G«nne.     Fr.  Pat,  374,011,  AprU  5,  1906. 

UiiA>'iUM  sulphate  and  potassium  sulphate,  in  equivalent 
proportion.s.  are  dLs.«iolved  in  twice  their  weight  of  boiling 
water,  and  the  crystalline  crusts  which  form  on  cooling, 
are  dried,  powdered,  and  digested  in  alcohol  for  some  hours. 
The  powder  that  remains  on  removing  the  alcohol  is  dried, 
and  formed  into  a  paste  with  collodion  dissolved  in  acetone 
and  amyl  acetate.  The  paste  may  be  used  upon  objects 
which  it  is  desired  to  render  fluorescent,  when  exposed  to 
the  electric  light  transmitted  through  violet  coloured  glass, 
dark  ^hades  being  preferably  used  about  the  illuminated 
object.  The  paste  may  be  rendered  more  fluid,  for  the 
impregnation  of  fabrics,  or  paper,  etc.;  or  the  fluorescent 
preparation  may  be  incorporated  during  their  manufac- 
ture.—E.  S. 

Pine  oiU  :    Process  for  purifi/ing .     A.  Hesse.       Fr. 

Pat.  374,164,  April  10,  1906. 

fln  Bag.  Pat.  7934  of  1906  ;  this  J.,  1906,  1161.— T.  F.  B. 

Tartaric    mattrial  ;     Process   for  treating   crude in 

order  to  render  the  eoUiuring  matter  insoluble.     V.  Garin 
aod  F.  liavid.     Fr.  Pat.  374,^76,  April  12,  1906. 

.S«B  Eng.  Pat.  8375  of  1907  ;    preceding  these.- T.  F.  B. 

PaUutium   bitartrate   [cnam   of   tartar]    an/I   other   mdts  ; 
Procr^M  for  the   rapiii  rrystnllisution,  out  of  contact  vrilh 

metal,     of    xUutions     of .     Cie.      Frant.aisc      des 

Prodnitji  TartriqueH.     Fr.  Pat.  374,321,  Feb.  5,  1907. 

Tn  ■      '   *  ■     '  '  ."     '1  arf!  run  through  a  number 

of  :  oHed  Xa>  the  air  and  arranged 

■ifl       .  1  .--;.;-  Hlopc  gently  (about  1  mm. 

per  metre) :  they  are  bniit  of  a  cement  not  atta(;ked  by 
the  particular  Holution. — .\.  G.  L. 


tsfArfrnetjl ;      idanufarture    of 


Fabr.     Baloisc    de 


Prod.    Chim.     Fimt    Addition,    dated    Jan.    24     1907 
to  Fr.  Pat.  .V19.2.'j7,  Aug.  27,  19(j«. 

8cK  Eng.  Pal.  194«  of  1907  ;   thi»i  J.,  HK)7.  313.     '{'.  F.  \i. 

Tr.rpf.me  aUf>h/^  of  thr.  formula,   (\nll^-,()ll ,   I,,/  mmns  of 
nJ/UQr     oiU     rotUainiruj    lin/dtinl,     rurinndritl,     or    thtir 

ether*;     ProeeA4   for    mtiktng    ■ .     F.    ().    Z<it^chel 

Fr.    Pat.    374.40.^,    Feb.    K,    1907.     Lnder    Int.    Conv 
Frb.  9,  1906. 

Hm  Esf.  Pat  »17e  ol  I»07  i  thk  J.,  1907,  6fll.— T.  F.  B. 


Glyceryl    salici/lafe  ;•     1' reparation    of .     C.    Sorger. 

Fr.  Pat.  373,854,  Jan.  24,  1907. 

The  glyceryl  ester  of  salicylic  acid  is  prepared  by  heating 
glycerol  with  the  methyl  or  ethyl  ester  of  salicylic  acid 
to  a  temperature  of  about  200'^  C.,  the  alkyl  group  being 
replaced  by  the  glyceryl  radical.  The  reaction  is  facilitated 
by  the  presence  of  a  small  quantity  of  a  salt  of  sodium 
such  as  the  carbonate,  acetate,  or  salicylate. — F.  Shdn. 

Silver    compounds    [silver    nucleinic   acids] ;     Process   for 

producing  soluble .     Farbenfabr.   vorm.  F.  Bayer 

und  Co.     Fr.  Pat.  374,066,  Jan.  29,  1907.     Under  Int. 
Conv.,  March  27,  1906. 

See  Eng.  Pat.  8407  of  190G  ;   this  J.,  1907,  551.— T.  F.  B. 

Antitoxin  for  swine  fever ';    Production  of  an .     M. 

Dorset.     Fr.    Pat.    374,085,    Jan.    30,     1907.     Under 
Int.  Conv.,  Feb.  7,  1906. 

An  antitoxin  for  protection  against,  or  cure  of  swine 
fever  is  made  by  injecting  into  healthy  pigs,  defibriuated 
blood  drawn  from  pigs  suffering  from  swine  fever.  Blood 
is  drawn  from  the  pigs  after  this  treatment,  the  serum 
separated  from  the  corpuscles,  and  a  preservative  added. 

— F.  Shdn. 
« 

Esters    of   mono-iodo    derivatives    of     higher   fatty    acids  'i 

Preparation    of .     Farbenfabr.    vorm.     F.    Bayer 

und  Co.     Fr.  Pat.  374,231,  Jan.  30,  1907.     Under  Int. 
Conv.,  March  3,  1906. 

Alkyl  esters  of  the  mono-iodo  derivatives  of  higher  fatty 
acids  can  be  prepared  from  the  acids,  their  salts  or  deriva- 
tives bv  the  usual  methods  of  esteritication.  (See  this  J. 
1906,  7'14  and  1173.)— F.  Shdn. 

Alkylated  ethers  of  the  aromatic  series  ;   Production  of  ■ . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  374,378, 
Feb.  7,  1907.     Under  Int.  Conv.,  April  4,  1906. 

Hydroxy  derivatives  of  the  aromatic  series  are  converted 
into  alkyl  ethers  by  treating  them  with  the  nitroso  com- 
pound of  an  alkylated  urea  in  the  presence  of  an  alkaline 
substance. — F.  Shdn. 

5-Dialkyl-2-cyanimino-4. &-di-iminopyrimidines  ;      Process 

for  preparing .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.     Ger.  Pats.  175,588,  March  19,  1904,  and  175,.')89, 
July  6,  1904. 

5  -  DlALKYL-2-CYANlMlNO  -  4.6-DI  -  IMINOPYRIMIDINES       are 

obtained  by  the  action  of  dicyanodiamide  on  dialkyl- 
malonitriles  in  presence  of  alkaline  condensing  agents. 
Better  yields  are  obtained  by  conducting  the  reaction  at  an 
elevated  temperature  and  under  j)ressure.  The  products 
are  converted  by  saponification  into  dialkylbarbituric 
acids. — T.  F.  B. 

C.C- Dialkylbarbituric  acids  ;    Process  for  preparing . 

O.  Wolfes.     Ger.  Pat.  175,592,  Feb.  11,  1905. 

DiALKYLBAKBiTURic  acjds  may  be  prepared  by  the  action 
of  alkyl  nitrites  on  C.C-dialkylmono-,  -di-,  or  -tri-imino- 
barbituric  acids,  or  the  2-cyanimino  or  2-alkylimino 
derivatives  of  these.  Water  is  not  essential  for  the  succesH 
of  the  reaction,  nor  is  the  ])roces3  simply  a  hydrolytic  one, 
hence  it  is  probable  that  an  intermediate  nitroso  com- 
jjound  is  formed. — T.  F.  B. 

Morphine   alkyl   ethers ;     Process    for    preparing    brom- 

alhilatiH  of .    J.  1).  Hiedel  A.-G.    Ger.  Pat.  175,796, 

Julv  20,  1904.     Addition  to  Ger.  Pat.  106,362,  May  28, 
1904.     (Sec  this  J.,  1906,  443.) 

A  METALLIC  bromide  is  added  to  the  addition-product 
of  a  dialkyl  sulphate  and  a  morphine  alkyl  ether  in  aqueous 
Hohition,  the  solution  is  evajK)rat<'(l  to  dryness,  and  the 
rcHJilue  extra'-t<'d  witli  a(!etonc  or  methyl  or  ethyl  ah-ohol : 
the  Holution  containing  the  addition-product  and  the 
bromid*  may  ako  b«  heat«d  undor  prMsurei — T.  F.  li. 
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Ergot ;    Process  for  preparing  a  crystalline,   nitrogenous 

compound,    soluble    in.    water,    from  ■ •.     E.    Vahlen. 

Ger.  Pats.  175,590  and  175,591,  Aug.  10,  1904. 

Aqueous  ergot  extract  is  treated  with  barium  hydroxide, 
the  .solution  is  filtered,  and  the  barium  hydroxide  pre- 
cipitated from  it ;  it  is  then  concentrated  to  a  syrupy 
consistency,  absolute  alcohol  is  added,  and  it  is  allowed 
to  crystallise.  The  product  is  a  definite  compound, 
stated  to  possess  the  therapeutic  properties  of  ergot. 

—  T.  F.  B. 

Berberine   derivatives  ;    Process  for  preparing .     E. 

Merck.     Ger.  Pat.   179,212,  Nov.   10,   1904. 

New  compounds,  of  value  in  medicine,  are  obtained  by 
the  action  of  organomagnesium  compounds  on  berberine 
salts.  They  are  yellow  substances,  and  form  well-defined 
salts,  whose  solutions  are  precipitated  by  ammonia  and 
other  alkahs.— T.  F.  B. 

Bark  of  Rhamnus  frangvla  or  Cascara  sagrada ;    Process 

for  the  preparation  of  the  active  principles  of .     H.  E. 

Knopf.     Ger.  Pat.  175,862,  April  27,  1905. 

The  process  is  based  upon  the  discovery  that  the  active 
constituents  exist  in  the  barks  chiefly  in  the  form  of 
potassium  salts.  The  aqueous  extract  of  the  bark  is 
evaporated  to  dryness,  and  the  residue  treated  with 
absolute  alcohol ;  or,  the  precipitate  produced  by  acids 
in  the  aqueous  extract  is  dissolved  in  absolute  alcohol, 
and  converted  into  a  potassium  salt  by  means  of  alcoholic 
potassium  hydroxide.  The  product  thus  obtained  is 
said  not  to  have  a  bitter  taste. —  A.  S. 

Haemoglobin  preparations ;  Process  for  preparing  dear, 
stable,  red .  "  Sicco  "  Med.  Chem.  Institut  Fried- 
rich  Gustav  Sauer.     Ger.   Pat.   178,902,  Oct.   17,   1905. 

HEMOGLOBIN,  obtained  from  blood  bj"^  centrifugal  action, 
is  stated  to  be  very  pure,  and  qiiite  free  from  serum- 
albumin  ;  it  is  converted  into  clear,  stable  preparations 
by  mixing  it  with  pure,  cold  glycerol.  Preparations 
containing  as  much  as  35  per  cent,  of  haemoglobin  may 
be  obtained  thus,  and  they  may  be  concentrated  to 
contain  up  to  60  per  cent. —  T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Salts  formed  during  the  fixing  of  gelatinochloride  or  gelatino- 

bromide  plates  ;   Composition  and  properties  of  the . 

A.  and  L.  Lumiere  and  A.  Seyewetz.     Bull.  Soc.  Franc. 
Phot.,  1907,  23,  249—255. 

Solutions  of  sodium  thiosulphate  were  saturated  with 
silver  bromide,  and  either  evaporated  slowly,  or  pre- 
cipitated by  addition  of  alcohol ;  in  each  case,  a  substance 
was  obtained,  having  the  composition.  Ag2S203,2Na2S203, 
2H2O.  It  dissolves  to  the  extent  of  60  per  cent,  in  cold 
water  ;  solutions  containing  5  per  cent,  or  less  of  the  salt 
are  stable,  but  more  concentrated  solutions  deposit 
masses  of  insoluble  crystals,  having  the  composition, 
Ag2S203,Na2S203,H20.  The  solution  of  silver  bromide 
in  15  per  cent,  thiosulphate  contains  the  former  compound 
only,  together  with  excess  of  sodium  thiosulphate,  whilst 
a  solution  in  45  per  cent,  sodium  thiosulphate  appears 
to  contain  an  unstable  compound  of  the  two  double  salts. 
The  solution  obtained  by  dissolving  58  grms.  of  silver 
chloride  in  1  litre  of  a  15  per  cent,  sodium  thiosulphate 
solution  gradually  deposits  crystals  of  the  compound, 
Ag2S203,Na2S203,2HoO,  which  is  insoluble  in  water  : 
by  precipitating  the  solution  with  alcohol,  a  mixture  of 
this  compound,  and  that  containing  one  molecule  more 
of  sodium  thio.sulphate  is  produced. —  T.  F.  B. 

P.\TENTS. 

Photographic  plates.     E.  E.  Burnett,  Cricklewood.     Eng. 
Pat.  13,561,  June  13,  1906. 

In  order  that  the  isochromatic  screens  neccs.sary  with 
orthochromatic  or  isochromatic  plates,  may  be  dispensed 


with,  a  yellow  dyestufif,  such  as  Naphthol  Yellow,  is  added 
to  the  emulsion  ;  about  0-2  per  cent,  of  the  dyestuff  on 
the  weight  of  emulsion  is  given  as  a  suitable  quantity. 

—  T.  F.  B. 

Films  for  photographic  and  other  purposes  ;    Manufacture 

of .     J.  H.  Smith,  Zurich,  Switzerland.     Eng.  Pat. 

1454,  Jan.  19,  1907.     Under  Int.  Con  v.,  Jan.  19,  1906. 

One  or  more  coatings  of  gelatin  are  so  applied  to  a  smooth 
support,  such  as  glass,  as  to  be  capable  of  easy  removal 
when  necessary.  When  dry,  the  gelatin  is  coated  with 
a  solution  of  a  substance  impervious  to  water  and  ordinary 
photographic  solutions,  e.g.,  nitrocellulose,  gutta-percha, 
resin,  fat,  etc.  ;  when  this  coating  is  dry,  the  film  is 
sensitised  if  desired,  and  then  stripped  from  the  support, 
and  the  other  side  coated  with  a  similar  waterproof  layer. 
(See  Eng.  Pat.  10,372  of  1905 ;    this  J.,  1905,  1083).  " 

—  T.  F.  B. 

Etching     process;    Photographic .      A.      Dillmann, 

Wiesbaden,  Germany.     Eng.  Pat.  18,217,  Aug.  14,  1906. 

The  surface  to  be  furnished  with  the  design  or  picture  is 
coated  with  a  substance  sensitive  to  light,  such  as  asphal- 
tum,  and  exposed  behind  a  negative.  It  is  then  developed 
with  turpentine  or  other  suitable  substance,  to  which 
alcohol  has  been  added.  The  plate  is  finally  etched  with 
acid  in  the  usual  way  —  T.  F.  B. 

Films  for  photography  and  other   purposes ;    Process  of 

making  .     J.    H.    Smith.     First    Addition,    dated 

Jan.  18,  1907,  to  Fr.  Pat.  354,330,  May  16,  1905.  Under 
Int.  Conv.,  Jan.  19,  1906. 

See  Eng.  Pat.  1454  of  1907  ;   preceding  these.— T.  F.  B. 

Sensitisers  for  colouring  matters  [for  photography].  J.  H. 
Smith  and  W.  Merckens.  Fr.  Pat.  373,907,  Jan  25 
1907.     Under  Int.  Conv.,  Feb.  3,  1906. 

The  addition  of  halogen  derivatives  of  alcohols,  aldehydes, 
ketones,  and  organic  acids,  and  also  of  phenol  ethers,  is 
found  to  increase  to  a  notable  extent  the  sensitising  power 
(to  light)  of  various  dyestufls.  Substitution  products  of 
glycerol  and  glycol  are  especially  mentioned.  lodo- 
derivatives  are  more  powerful  in  this  respect  than  the 
corresponding  bromo-derivatives,  and  the  latter  are 
stronger  than  the  chloro-derivatives. —  T.  F.  B. 

Photography  in  colour  ;   Process  of .     Soc.  Anon,  des 

Plaques  et  Papiers  Photographiques  A.  Lumiere  et  ses 
fils.  Third  Addition,  dated  April  5,  1906,  to  Fr  Pat 
339,223,  Dec.   17,   1903. 

See  Eng.  Pat.  9100  of  1906 ;   this  J.,  1906,  867— T.  F.  B. 

Sulphurous  acid  and  developing  bases  easily  decomposed 

by  air  ;      Use  in  photography  of  compounds  of  . 

Soc.  Anon,  des  Plaques  et  Papiers  Photographiques 
A.  Lumiere  et  ses  fils.  Fr.  Pat.  374,357,  April  14 
1906. 

Compounds  of  sulphurous  acid  with  unstable  developing 
bases,  such  as  aminophenols  or  phenylenediamines,  are 
utilised  for  photoeraphic  development.  "  (See  this  J  1907 
33.)— T.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Cordite  and  modified  cordite  ;    Constants  of  explosion  of 

.     R.    Robertson.     Proc.    Rov.    Sop.,    1907,    79 .\ 

320—321. 

Modified  cordite  contains  a  much  greater  ]x>rccntage  of 
guncotton,  and,  consequently,  retains  a  greater  quantity 
of  volatile  matter  (acetone)  than  ordinary  cordite.  The 
heat  developed  by  the  explosion  of  modified  cordite  is 
200   calorics    less,    and    the    temj)crature    of   explosion    is 

■  2 


780 


Ou  XXin.— ANALYTICAL  CHEMISTRY. 


[July  15,  1907. 


900^  C  lower,  than  in  the  case  of  mark  I  cordite.  Thcr? 
is  a  dei>rease  in  erosion  and  an  increase  in  the  vohnne  of 
p«s  with  the  nioditit'd  explasive.  In  the  latter,  the 
pro|x»rtit>n  of  water  in  the  volatile  matter  is  praotioally 
constant,  hut  the  retained  acetone  causes  differences  in 
the  jra^cs  of  decomjKi^iJtion.  Note  is  also  made  of  the 
alterations  in  the  con!>tantj$  of  explosion  due  to  increasing 
the  density  loading  from  0*1  to  0"2. — O.  R. 

Patents. 

Dftonating  compound  for  vse  in  torpedoes,  mining  and 
bltnting  cartridges  or  chargt,<>  and  the  liLr.  W.  C.  White, 
Sidcup,  Kent,     Eng.  Pat.  13,983,  June  19,  1906. 

Thk  conjpound  eoa«ists  of  mercury  fulminate  (87J  parts) 
and  silver  fulminate  (12J  jMirts).— G.  W.  McD. 

}Jaichti  ;  Igniting  compositions  for  the  manufacture  of . 

E.   W.   WheelwTight.  Birmingham.     Eng.  Pat.  21,866, 
Oct.  3.  1906. 

SoLii>  phosphorus  hydride,  or  its  derivative  phosphenyl- 
hydride.  is  claimed  as  an  ingredient  in  the  composition  for 
matches.  The  two  following  examples  are  given : — 
(.*)  Solid  phosphorus  hvdride  (S  parts),  potassium  chlorate 
(40).  plaster  of  ParL<«  (10).  chalk  (10).  glass  (20),  and  glue 
(12  parts),  (b).  Phosphenylhydride  (10  parts),  potassium 
chlorate  (4.'>),  plaster  of  Paris"  (10),  chalk  (7),  glass  (20), 
and  glue  (12  parts).— G.  W.  McD. 

Bxflogires  7    Process  of  manufeuturing  nitroglycerin 

of    reduced  frrezing-poinl.     O.    E.    W.    Stohrer,    Char- 
lottenburg.  Germany.     U.S.  Pat.  855,595,  June  4,  1907, 

Sk«  Eng.  Pat.  6314  of  1906 ;   this  J.,  1906,  778.— T.  F.  B. 

Siiraling  cellulose :    Process  of .     A.  Voigt,  Hamm- 

on-the-Sieg,    Germanv.     U.S.    Pat.    855,869,    June    4, 
1907. 

CnxrxosK  is  immersed,  at  a  temperature  of  2 — 3°  C, 
in  a  mixture  of  sulphuric  acid  (97  parts)  and  nitric  acid 
(3  parte).  Disintegration  of  the  fibre  is  thus  effected,  and 
the  mass  is  then  nitrated  with  strong  nitric  acid,  and 
wMheiL— G.  W.  McD. 

Phosokorus  :    Process  for  the  preparation  of  finely -divided 

red .       F.     Todtenhaupt.      Ger.     Pat.     171,364, 

June  5,  1904.     See  VIL 


XXm.— ANALYTICAL  CHEMISTRY. 

A  I' I' A  RAT  us. 
Patents. 

Oat-aualyins  ajmaratus  ;•  Portable  .  South  Stafford- 
shire Mond  Ga«  (Power  and  Heating)  Co.  and  H.  T. 
Pinnork,  I>udlev  Port,  .Staffs.  Eng.  Pat.  24,405,  Nov.  1 
1906. 

Thb  apparat«u  con«i«t«  of  a  modified  Orsat  ajiparatus, 
cnt^loaed  in  a  portabh;  ca«c  along  with  a  He<on«lary  batt<!ry 
and  coil  for  cne<ling  the  explwion. — H.  },. 

Oa»  emrreni  ;    ProceM  and  npjinriUvs  fur  nnalt/^ing  a  r^m- 

tinuouA    .     Jonen    Julia    .Manufacturing    Co.     Fr. 

Pat.  374.406,  K^-b.  8,  U»07. 

S«E  r..S.  Pat.  H.',4.000of  1907  ;  thin  J.,  1907,  717.-  T.  F.  B. 

Fatty  aeidM  in  toaps  and  soap-lyes ;    Apparatus  for  Ike 

grarimftrie  drtr.rminfitiftn  of .     M.   Pit*ch   and   G. 

IxrtterhoM.     Gct.  Pat.   170,444,  April  6,  HK)4. 

Tnr  '  rm«i»t«  of  a  fla<»k  or  l»of flo  to  the  neck  of 

whi"  'I  a  vertical  tulw  ojwn  at  U)f  h  vniU.     Five 

|mr>.».  ■.,  .,..  -oap  am  decomj>owd  by  warming  with 
dilate  nlphurir:  acid  in  the  flxik.  the  tufw  ix  fastened  on. 


and  hot  Mater  is  introduced  \mtil  the  liquid  reaches  a 
mark  on  the  tube.  The  u})per  end  of  the  latter  is  now 
clased  with  a  rubber  stopper,  and  the  flask  and  tube  are 
placed  in  a  centrifugal  machine  in  order  to  separate  the  fatty 
acids,  which,  as  the  liquid  cools,  solidify  in  the  tube. 
The  latter  is  finally  removed,  dried,  and  weighed. — A.  S. 

INOROA  NIC—Q  UA  LIT  A  TI VE. 

Moisture  ;   New  test  for  traces  of -.     W.  Biltz.     Ber., 

1907,  40,  2182—2184. 

Colourless  potassium-lead  iodide  is  decomposed  by 
water,  forming  yellow  lead  iodide,  the  reaction  being 
extraordinarily  sensitive.  The  yellow  precipitate  formed 
on  mixing  warm  aqueous  solutions  of  lead  nitrate  and 
potassium  iodide  is  changed  on  standing  to  a  mass  of 
colourless  needles  of  the  double  salt,  which  are  filtered 
off,  and  dissolved  in  acetone.  The  filtered  acetone 
solution  is  yellovi' ;  filter-paper  impregnated  with  it  remains 
colourless  in  dry  air,  but  immediately  becomes  yellow 
in  presence  of  the  smallest  traces  of  moisture.  The  salt 
is  obtained  dry  by  precipitation  with  ether  from  the 
acetone  solution.  The  reagent  discriminates  between 
air  dried  by  buWjling  through  98  per  cent,  and  78  per  cent, 
sulphuric  acid  respectively,  the  latter  concentration 
corresponding  to  a  water  vapour  tension  of  0-3  mm.  It 
becomes  yellow  in  the  most  carefully  dried  alcohol,  but 
remains  unaltered  in  ether  dried  over  sodium  wire.  It 
is  hoped  to  use  the  salt  for  the  preparation  of  absolutely 
anhydrous  liquids. — E.  F.  A. 

Ferrocyanides,  ferricyanides,  and  thiocyanates ;    Detection 

and  separation  of .     P.   E.   Browning  and  H.   E. 

Palmer.     Amer.  J.  Sci.,  1907,  23,  448—450. 

The  solution  (5 — 10  c.c.)  is  made  faintly  acid  with  acetic 
or  hydrochloric  acid,  and  ferrocyanides  are  completely 
precipitated  by  means  of  a  soluble  thorium  salt.  A 
little  finely-shredded  asbestos  is  then  added,  the  whole  is 
well  shaken  and  filtered,  and  the  precipitate  washed, 
decomposed  on  the  filter  by  means  of  strong  solution  of 
sodium  hydroxide,  and  the  alkaline  solution  tested  with 
hydrochloric  acid  and  ferric  chloride.  To  the  filtrate 
from  the  ferrocyanide  precipitate,  is  added  a  soluble 
cadmium  salt  till  all  ferricyanide  is  precipitated,  asbestos 
added,  and  the  precipitate  filtered  off  and  washed  as  above. 
The  precipitate  is  decomposed  by  alkali,  and  the  alkaline 
solution  tested  with  hydrochloric  acid  and  a  ferrous  salt. 
The  filtrate  from  the  ferricyanide  precipitate  is  acidified 
further  with  hydrochloric  acid  and  tested  with  ferric 
chloride  for  thiocyanate. — J.  T.  D. 


INORGANIC— QUANTITATIVE. 

Antimony    in    hard    lead  ;•     Determination    of    — 
Beckmann.     See    X. 


H. 


ORGANIC— QUALIT ATI  VE. 

Proteids  ;•    Formaldehi/de  colour  test  for .     /.     S.  F. 

Acree.     Amer.  Chem.  J.,  1907,  37,  604—619. 

The  author  suggests  that  the  biuret  reaction  should  be 
replaced  by  the  colour  reaction  obtained  when  a  proteid 
is  treated  with  dilute  formaldehyde  (1  :  5000)  and  then 
with  concentrated,  commercial  sulphuric  acid.  0-01  grm. 
of  the  proteid  substance  was  treated  with  O-IO  c.c.  of  a 
1  :  .5000  formaldehyde  solution  for  two  or  three  minutes, 
and  to  this  was  then  added  about  0-5  c.c.  of  concentrated 
commercial  sulphuric  acid  so  that  there  were  two  layers, 
'i'ho  proteids  gave  a  violet  coloured  zone  between  the  two 
liquids.  In  addition  to  numerous  proteids,  a  large  numlwr 
of  substances  of  varying  chemical  character  were  tested, 
but  no  other  da-sses  of  substances  than  proteids  gave  this 
reaction.  In  a  few  cases,  sulwtances,  other  than  proteids, 
gave  a  violet  (;olour.  but  exactly  the  same  colour  wa.s 
obtained  in  c:heck  exiK;riments  without  formaldehyde, 
whereas  the  proteids  never  gave  the  violet  colour  unless 
formaklcliydc!  was  present.  The  author  considers  that  the 
mcchani.HMi  of  the  reaf^tion  consists  in  a  combination  of  the 
formaldehyde  with  the  j)rotei(l,  the  resulting  aldehyde- 
proteid  compound  Ijcing  subsequently  oxidised. — L.  E. 
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Lignocdlulose.o ';     New   colour    reaction   of   the 
Grandmougin.     See   XIX. 


ORGANIC— Q  VAN  TIT  A  TI VE. 

Fucose  and  other  methylpentosans  ;   Determination  of . 

W.  Maver  and  B.  Tollens.     Ber.,  1907,  40,  2441—2442. 
(This  J.,  1905,  212.)     Z.  Ver.  d.  Zucker-Ind.  1907,  620. 

The  authors  have  determined  the  yields  of  methylfurfural 
phloroglucide  obtained  by  distilling  various  amounts  of 
fucose  (from  0-04  to  0*1  grm.)  with  hydrochloric  acid  of 
sp.  gr.  1'06,  and  precipitating  the  distillate  with  phloro- 
glucinol.  From  the  results,  an  equation  and  a  table 
were  obtained,  by  means  of  which,  the  quantity  of  fucose, 
corresponding  to  a  given  weight  of  phloroglucide,  may  be 
found.  The  equation  is  as  follows: — Mgrms.  fucose  = 
2-6595  Ph.— 0-01226  Ph2  +  0-586,  in  which  Ph  =  mgrms.  of 
phloroglucide.  The  quantities  of  phloroglucide  obtained 
from  fucose,  are  somewhat  less  than  those  obtained  froin 
rhamnose,  owing  to  the  fact  that  fucose  is  decomposed 
more  slowly  than  rhamnose  by  hydrochloric  acid,  the 
methj'lfurfural  thus  being  subjected  to  the  decomposing 
action  of  the  acid  for  a  longer  time.  Since,  as  a  rule,  one 
does  not  know  what  methylpentosans  are  present  in 
materials  containing  these  compounds,  the  average  of  the 
values  obtained  for  rhamnose  (loc.  cit.),  and  of  those 
obtained  for  fucose,  should  be  taken.  In  the  above- 
mentioned  table  for  fucose,  these  average  values  have 
been  included  ;  the  table  also  gives  the  amoimts  of  fuco- 
san  corresponding  to  given  weights  of  fucose.  The 
method  of  Ellet  and  Tollens  (ibid.)  for  the  analysis  of 
mixtures  of  pentosans  and  methylpentosans  was  found 
to  give  fairly  good  results  in  the  case  of  a  mixture  of 
arabinose  and  fucose. — L.  E. 

Beetroot  slices  ;   Determination  of  sugar  in  exhausted . 

H.  Pellet.     -See  XVI. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Metals  subjected  to  Rontgen  radiation  ;  The  fatigue  of . 

L.   T.   More.     Phil.   Mag.,   1907,   13,   708—721. 

"  Fatigue,"  or  a  decrease  in  the  amount  of  secondary 
radiation,  was  observed  when  unpolished  plates  of  iron, 
lead,  nickel,  zinc,  copper,  and  aluminium  were  subjected 
to  Rontgen  radiation  for  a  long  period  of  time.  The 
metals,  however,  recovered  their  activity  after  a  com- 
paratively short  rest,  and  in  the  case  of  freshly  polished 
iron  and  lead,  an  increase  in  the  amoimt  of  secondary 
radiation  was  observed.  The  presence  of  ozone  in  the 
air  increased  the  fatigue,  but  an  atmosphere  of  hydrogen 
apparently  tended  to  prevent  changes  in  activity.  The 
author  is  of  the  opinion  that  the  fatigue  is  caused  by 
changes  of  the  gas  in  or  on  the  plates  rather  than  by  any 
change  in  the  metals  themselves. — 0.  F.  H. 

Colloidal  metals  of  the  -platinum  group  ;    Catalytic  effects 

produced  by  .      C.   Paal  and  C.   Ambergcr.      Ber. 

1907,  40,  2201—2208. 

The  authors  have  examined  the  effect  on  hydrogen 
peroxide  of  solutions  of  the  metals  :  platinum,  iridium, 
palladium  and  osmium,  prepared  by  reducing  them  from 
their  salts  in  presence  of  sodium  protalbinate  oj  lysalbinate. 
The  amounts  of  hydrogen  peroxide  reduced  after  1,  20, 
120,  and  1200  minutes  by  solutions  containing  1  gramme- 
atom  of  each  metal  in  2100  litres  of  water,  and  by  solutions 
10,  100,  and  1000  times  more  dilute,  were  measured  and 
compared  with  the  amounts  reduced  in  similar  periods, 
in  solutions  containing  the  sodium  albinates,  but  no 
colloidal  metal.  All  of  the  metals  produced  very  strong 
catalytic  effects,  osmium  in  much  the  highest  degree, 
followed  in  order  by  palladium,  platinum,  and  iridium. 
The  colloidal  metals  which  had  been  kept  for  some  time 
and  which  were  used  without  any  preparation,  were  much 
less  active  than  when,  previously  to  using  thorn,  hydrogen 
was  passed  over  them  or  through  their  solutions.     Minut« 


quantities  of  cyanides  (and  no  doubt  of  many  other  sub- 
stances) destroy  or  greatly  lessen  the  catalytic  reactivity 
of  these  colloidal  metals. — J.  T.  D. 

Colloidal  metals  ;    Catalytic  effects  produced  by  .     C, 

Paal  and  J.  Gerum.      Ber.   1907,  40,  2209—2220. 

Colloidal  palladium,  platinum  and  iridium,  in  aqueous 
solution  were  mixed  with  nitrobenzene  in  alcohoho 
solution,  and  hydrogen  passed  through,  at  various  tempera- 
tures  between  65°  and  85°  C.  Reduction  to  aniline 
occurred  in  all  cases.  About  0-05  grm.  of  the  hydrosol 
was  used,  and  2  grms.  of  nitrobenzene,  and  after  3 — 6 
hours  passage  of  hydrogen,  in  some  cases  as  much  as 
50  per  cent,  of  the  nitrobenzene  was  reduced.  Different 
preparations  of  the  same  metal  differed  very  greatly  in 
activity.  On  the  whole,  comparing  equal  volumes  of 
the  hydrosols,  platinum  and  iridium  shewed  rather  greater 
activity  than  palladium,  but  comparing  equal  weights, 
palladium  proved  the  most  active.  Colloidal  silver  and 
osmium  were  much  less  active,  producing  only  traces  of 
aniline,  which  could  be  detected  but  not  determined. 
Colloidal  copper  and  gold  produced  no  effect. — J.  T.  D. 

Graphite  ;    Oxidising  and  decolorising  properties  of . 

H.  L.  Dejust.     Compt.  rend.,  1907,  144,  1264—1265. 

Gkaphite,  in  its  natural  state  (79  per  cent,  of  carbon) 
exerts  a  very  considerable  decolorising  power  on  a  solution 
of  litmus.  The  same  graphite  purified  (93  per  cent,  of 
carbon)  shows  a  dimiaution  in  this  power.  Slight  acidity 
or  alkalinity  of  the  litmus  solution  has  no  effect  on  the 
decolorising  power  of  the  purified  graphite,  though  animal 
charcoal  decolorises  a  neutral  or  acid  solution  much  more 
readily  than  an  alkaline  solution  of  litmus.  Graphite 
exerts  an  oxidising  influence  ;  a  solution  of  phenylene- 
diamine,  for  example,  mixed  with  graphite  and  exposed 
to  the  air,  oxidises  much  more  rapidly  than  when  graphite 
is  not  present.  The  decolorising  action  of  graphite  on 
litmus  solution  is,  however,  independent  of  anv  oxidation. 

^.  T.  D. 

Salts ;     Hydrolysis    of    .     A.    Rosenstiehl.     Compt. 

rend.,   1907,  144,  1284—1285. 

The  author  compares  the  behaviour  of  salts  with  those 
of  esters,  and  adduces  a  number  of  facts  to  prove  that 
salts  are  hydrolysed  in  aqueous  solution,  one  part  of  the 
solvent  thus  reacting  chemically  on  the  salt  (or  ester),  the 
other  serving  as  diluent.  This  hj'drolysis  is  a  purely 
chemical  phenomenon,  and  renders  the  hypothesis  of 
ionisation  useless  as  far  as  salts  and  esters  are  concerned. 

—J.  T.  D. 

Nickel  acetate  ;    A  modified .-    new  type  of  exciter  of 

I        the  oxidation  of  quinol  [hydroquinone).     A.  Job.     Compt. 
rend.,  1907,  144,  1266—1267. 

Nickel  acetate  heated  for  a  long  while  to  100°  C.  loses 
some  acetic  acid,  but  remains  completely  soluble  in 
water  ;  and  the  solution  excites  strongly  the  oxidation  oi: 
quinol,  surpassing  even  manganese  acetate  in  this  respect. 
The  action  is  probably  due  to  the  small  amount  of 
hydroxide  or  basic  salt  produced  by  the  decomposition 
during  the  heating,  for  either  dilution  or  the  addition  of 
a  small  amount  of  acetic  acid  reduces  the  inteasity  of  the 
action  considerably. — J.  T.  D. 

Solubility.     E.    C.    Bingham.      Amer.    Cliem.    J.,    1907, 
37,  549—557. 

The  author  has  investigated  the  miscibility  of  a  number 
of  liquids,  in  pairs,  at  various  temperatures.  In  each 
experiment,  equal  volumes  of  the  two  liquids  were  mi.\ed 
together,  and  precautions  were  taken  to  i)revent  the 
introduction  of  moisture.  The  results,  which  are  tabu- 
lated (the  .substances  being  arranged  in  the  order  of  their 
molecular  volumes),  show  that  substances  of  small  molecu- 
lar volume  are  often  immiscible  with  those  of  large 
molecular  volume.  Thus,  water  Ls  completely  miscible 
with  lower  meiiibei-s  of  the  alcohol  and  fatty  acid  series  ; 
it  is  only  miscible  with  the  intermediate  alcohols  and  acids 
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above  certain  teinperatxiros,  and  it  is  imniKscible  with  the 
fi^ijiher  aliohols  mul  swids  at  all  the  temiHuaturos  oiiiphned. 
The  n>5<ults  !i!.>;o  show  that  sulphurio  acid,  jjlyierol.  and 
stannic  chloride,  substance.'*  posse.ssint;  a  great  atlinity 
for  water,  are  not  niiscible  with  .substances  which  dissolve 
water  very  sjuiringly  ;  whereas,  no  substance,  which  is 
niLscible  with  water.  Is  immiscible  with  sulphuric  acid, 
glycerol,  or  stannic  chloride.  Again,  many  substances 
hi  which  water  is  only  motlerately  soluble,  are  miscible 
with  all  three  of  these  "compounds  in  the  state  of  dehydra- 
tion in  which  the  author  used  them.  Hence,  the  presence 
of  small  amount.s  of  water  may  often  account  for  the 
immLscibility  of  sul>stances  ;  the  author  points  out  that 
it  may  be  j>ossible  to  use  substances,  in  which  water  is 
very  sparingly  soluble,  to  test  the  dehydration  of  organic 
liquids  and  easily  fusible  solids. — L.  E. 

Choltdterd.     IX.     A.   Windaus.     Ber.,   1907,  40,   2C37— 
2631). 

In  previous  communications  (this  J,,  1906,  717,  780) 
the  author  concluded  that  a  series  of  oxidation  products 
was  api)arently  derived  from  a  cyclic  transformation 
product  of  chole.sterol,  and  he  has  now  succeeded  in  pre- 
paring from  cholesterol  nn  isomeric  cyclic  substance  by 
heating  cholestorol  with  sodium  amylate,  a  yield  of  15  to 
20  per  cent,  being  obtained.  Apparently,  the  double 
bond  of  cholesterol  is  converted  into  a  cyclic  bond. 
"  Cyclocholesterol  "  has  the  formula,  €27114^0.  It 
cry.*tallises  in  long  thin  prisms  which  begin  to  melt  at 
iTs"  C.  and  arc  completely  liquid  at  126°— 127°  C.  It 
differs  from  cholesterol  in  being  completely  saturated, 
and  no  longer  giving  the  characteristic  colour  reactions. 
Abderhalden  and  Diels  (Ber..39,885and  1371)  and  Neuberg 
(this  J.,  190(i,  382)  treated  cholesterol  with  boiling  amyl 
alcohol  and  metallic  sodium  and  obtained  a  saturated 
alcohol,  which  they  concluded  to  have  been  formed  by 
hydrogenation  of  the  double  bond  and  to  contain  two 
atom-s  more  hydrogen  than  cholesterol.  The  author  finds 
that  this  product,  described  as  a-cholestanol  or  dihydro- 
cholesterol  is  identical  with  his  "  cyclocholesterol." 
He  concludes  that  the  reduction  of  cholesterol  has  not  yet 
been  artificially  effected  (although  hydrogenised  cholesterol 
is  found  in  the  animal  organism).  With  respect  to  the 
dLscu-ssion  between  Diels  and  Abderhalden  and  Neuberg 
as  to  the  identity  of  a-cholestanol  (cyclocholesterol) 
with  the  naturally  occurring  coprosterol,  the  author 
find.*)  that  a  mixture  of  coprosterol  (m.  pt.  97°  C.)  with 
tf-chole«tanol  (m.  pt.  119°— 126°  C.)  begins  to  melt  at 
77^  C.  and  is  completely  melted  at  88°  C.,  and  he  points 
out  that  this  does  not  support  Neu berg's  view  that 
coprosterol  is  impure  a-cholestanol. — C.  A.  M. 
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Oa  and  Cd.  Tr.  J.,  June  29,  1907. 

Tbe  value  of  the  im|KjrtH  of  chemicalH  into  India  in  1906-07 
wan  Rfl.  •»8.7  lakh-  against  Hk.  (W.9  lakhs  in  190.5-06.  The 
heading  '"fliemi'-alH  for  I'ajK-r-making,"  which  represented 
R«i.  7.74  lakhx  in  1904-.'),  was  aholi.'^hcd  in  1905-06,  and 
the  following  new  Huhh<a<lM  were  introduced  : — Bleach- 
ijfo  MATEKIAI.S  a^Jvanccfi  to  K«.  3.39  lakhw  as  compared 
with  Kw.  2.21  lakh-*  in  1905-06.  CAi-ac.M  carbide 
inrreaited  from  K*".  1.11  lakhH  to  Kh.  1.13  lakhs.  I'otas- 
RIUJI  CYAMHE  amounted  to  lix.  2.92  lakhs  against 
R*<.  2.W  lakh*  in  the  prf!vioiiH  year.  OjsiNFEf  tants 
dropp*-d  to  K«.  2.75  lakhs  from  \in.  2.44  lakhs.  r'AirsTic 
^oiJA  devclojwd  from  ]'•*.  5.S6  lakhs  to  Hh.  7.03  lakhn. 
Bicarbonate  or  .soda  also  improved  from  Mf.  3.99  lakhs 
to  Rd.  4.28  lakh^  :  while  hoda,  other  sorts,  at  Rs.  I.IH 
lakhx  dhowed  a  gain  of  R«.  24.f>fK>.  "  Cheinicals— other 
KOTtfl  "  r»*prr*ent«  43  jier  cent,  of  the  total,  ifi  pla<:<!  of 
4H.4  per  fent.  in  190.'>-f)6.  Thf  year  wa«>,  on  flic  whole, 
one  of  notablv  high  valoen  in  the  chemical  tragic  Sai.t- 
FTTBE.  together  with  borax,  prartirally  rcDrc vnts  the 
export*  of  cbemicab  from  India      The  qaantity  increased 


from  336,429  cwts.  to  353,378  cwts.,  while  the  value  rose 
from  Ks.  38.5  lakhs  to  Rs.  41.4  lakhs.  The  (|ua!itit;itive 
expansion  of  5  per  cent.,  in  conjunction  with  a  7*5  i)cr  cent. 
rise  in  value,  marks  a  further  increase  of  2-3(i  pei'  cent. 
in  the  declared  value  of  the  article.  Bokax  was  exported 
to  the  extent  of  5,613  cwts.,  with  a  value  of  Rs.  115,300, 
its  average  value  having  risen  by  5*7  per  cent. 


New  Books. 

Traitk  Complet  d' Analyse  Cuimique  Appliqu^e  atix 
Essais  Industriels.  Par  J.  Post  et  B.  Neumann, 
avec  la  collaboration  de  nombreux  Chimistes  et 
Specialistes.  Deuxieme  edition  franfaise  enticrenient 
refondue.  traduite  d'apres  la  troisicnie  Edition  allemande, 
.  par  le  Dr.  L.  Gautier.  Tomo  Premier.  Premier 
Fascicule.  A.  Hermann,  I>ibrairie  Scientifique,  Libraire 
dc  S.  M.  le  Roi  de  Suede,  6,  rue  de  la  Sorbonne.  Paris. 
1907.     Price  5s.  6d. 

8vo  volume,  containing  217  pages  of  subject  matter  and 
a  Tabic  of  Contents.  The  text  is  illustrated  \\ith  104 
engravings.  The  subjects  treated  of  are  arri\ngcd  as 
follows  : — I.  Water,  and  Aqueous  Effluents,  Residuary 
Waters,  &c.  II.  Combustibles.  III.  Pyrometry.  IV. 
Smoke  Oases,  Heating  Gas,  Power  Gas,  Gas  of  Mines, 
Natural  Gases,  &c. 

Laboratoriumsbuch  fCr  den  Eisenhuttenchemiker. 
(Laboratoriumsbiichcr  fiirdie  Chemische  imd  verwandtc 
Industrien.  Band  I.)  Von  Max  Orthey.  Verlag  von 
Wilhclm  Knapp,  Halle  a.  S.     1907.     Price  M.  1.80.' 

Pamphlet-volume  of  8vo  size,  containing  49  pages  of 
subject  matter,  and  eleven  illustrations.  The  subjects 
treated  of  in  the  present  number  relate  to  the  Analyses 
of  : — I.  Ores.  II.  Iron  and  Steel,  Copper,  Antimony 
and  Tin,  Nickel  and  Cobalt,  Chromium,  Vanadium, 
Tungsten,  Molybdenum,  Aluminium,  Titanium.  III.  Slags. 

IV.  Basic    Cliarge    Materials    and    Fireproof    Products. 

V.  Acid     Charge    Materials     and     Fireproof     Products. 

VI.  Coals  and  Cokes.     VII.  Gases. 

Denatured  or  Industrial  Alcohol,  A  Treatise  on  the 
History,  Manufacture,  Composition,  Uses,  and  Possi- 
bilities of  Industrial  Alcohol  in  the  Various  Countries 
permitting  its  Use,  and  the  Laws  and  Regulations 
governing  the  same,  including  the  United  States.  With 
concise  Tables,  Methods,  and  Notes  for  the  use  of  the 
Engineer,  Chemist,  Manufacturers  of  Alcohol  and 
Alcohol  Making  and  Using  Apparatus,  including  Alcohol 
Motors,  Engines,  Illuminating  Lamps,  and  Heating  and 
Cooking  Stoves.  By  Rufus  Frost  Hehrick,  Consult- 
ing Chemist  and  Chemical  Engineer,  &c.  John  Wilev 
and  Sons,  New  York,  U.S.A.  1907.  Price  17s.  net. 
Messrs.  Chapman  and  Hall,  Limited,  London. 

8vo  volume,  containing  492  pages  of  subject  matter. 
Bibliography  of  Denatured  Alcohol  and  Books  of  Reference, 
List  of  Patents  on  the  .Manufacture  of  Alcohol  and  Api)ara- 
tus  for  Distilling  it,  and  Alphabetical  Indexes.  The  text 
is  illustrated  with  ]()3  engravings,  and  is  classified  as 
follows  : — I.  Compo-ition,  History,  and  Use  of  Denatured 
Alcohol.  II.  Manufacture  of  Alcohol.  III.  Distillation 
and  Rectification  of  Alcohol.  IV.  Alc'oholometry.  V.  Cost 
of  Alcohol  and  of  Alcohol  Distilling  Plants.  VI.  Alcohol 
as  an  Illuminant.  VII.  Fuel  Value  of  Alcohol  compared 
with  the  other  usual  Liquid  Fuels.  Vlll.  Alcohol  as  a 
Source  of  Power.  IX.  Laws  and  Regulations  for 
Denatured  Alcohol.  X.  Denatured  Alcohol  in  the  United 
States. 

Appendix. — a.  United  States  Regulations  and  Instruc- 
tions concerning  the  Denaturing  of  Alcohol  and  the 
Handling  and  Use  of  same  under  the  Act  of  Congress  of 
June  7th,  1906.  h.  Amendments  to  the  Act  of  Ccmgress 
of  Juno  7th,  1906.  c.  Reoort  f)f  the  British  Departmental 
Committee  on  Industrial  Alcohol,  Preyented  <o  both 
Houi.cs  of  P.'irli.'ur'.cnt  bv  (ommand  of  His  Majesty, 
March  2:!rd,   190.5,  &c. 
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Lubrication  AND  LtTBRiCANTS.  A  Treatise  on  the  Theory 
and  Practice  of  Lubrication,  and  on  the  Nature, 
Properties,  and  Testing  of  Lubricants.  By  Leonard 
Archbutt,  Chemist  to  the  Midland  Railway  Company, 
and  R.  Mountford  Deeley,  Locomotive  Superin- 
tendent, Midland  Railway.  Second  Edition.  Revised 
and  Enlarged.  Chas.  Griffin  &  Company,  Limited, 
Exeter  Street,  Strand,  London.     1907.     Price  21s.  net. 

8vo  volume,  containing  500  pages  of  subject  matter,  with 
l,*)?  Illustrations.  The  subject  matter  is  classified  into 
the  following  groups  : — L  Friction  of  Solids.  LI.  Internal 
Friction,  or  Viscosity  of  Liquids,  Plastic  Friction. 
III.  Superficial  Tension.  IV.  Theory  of  Lubrication. 
V.  Lubricants — Their  Sources,  Preparation,  and  Chief 
Properties.  a.  Mineral  Oils.  B.  Fixed  Oils  and  Fats. 
c.  "  Blown  "  or  Thickened  Oils.  d.  Rosin  Oil.  e.  Lubri- 
cants containing  Soap,  Greases.  VI.  Physical  Properties 
and  Methods  of  Examination  of  Lubricants.  a.  Viscosity 
and    Viscometry.  B.  Specific    Gravity    and    Density, 

c.  Flashing  Point.  d.  Volatility.  E.  Setting  Point  or 
Cold  Test  of  Lubricating  Oils.  f.  Melting  Points  of  Fats 
and  Lubricating  Greases,  &c.  VII.  Chemical  Proj^erties 
and  Methods  of  Examination  of  Lubricants.  VIII. 
Systematic  Testing  of  Lubricants  by  Physical  and  Chemical 
Methods.  IX.  Mechanical  Testing  of  Lubricants. 
X.  Design  and  Lubrication  of  Bearings  and  other  Friction 
Surfaces.  XL  Lubrication  of  Machinery.  The  text  is 
illustrated  with  ninety-seven  tables. 


Patent  List. 


Where  a  Complete  Speciflcation  aceompanies  an  Application,  an 
asterisk  Is  affixed.  The  dates  given  are  (1)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Speciflcations  Accepted,  those  of  the  Official  Journals 
In  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Speciflcations  thus  advertised  as  accepted  are  open  to 
Inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 

14,024.  Suzuki.     Evaporators.*     June  18. 

14,093.  Warren.     Rotary  kilns.*     June  18. 

14,097.  Meurs-Gerkin.  Separation  of  one  or  more 
Vapours  from  mixtures  of  vapour  and  gas.*     Jime  18. 

14,141.  Brunner.  Heating  or  cooling  fluids,  gases, 
or  liquids.*     June  19. 

14,528.  Volland.  Apparatus  for  drying  materials. 
June  24. 

14,675.  Black  and  Lennox.  Apparatus  for  washing 
smoke  or  for  evaporating  or  cooling  liquid.     June  25. 

14.789.  Bland.  Blast  or  other  furnaces,  kilns,  ovens, 
etc.     June  27. 

14.790.  Bland.     See  under  II. 

14,844.  Huillard.  Drying  apparatus.  [Span.  Appl., 
July  11,  1900.]*     June  27. 

14,981.  Candy.     Filtering    apparatus.     July  29. 

CoMPLBTK  Specifications  Accepted. 

14,616  (1906).  Reimann.  Heat  insulating  coverings 
for  pipes  and  the  like.     June  26. 

14,637  (1906).  Brooke.  Regenerator  furnaces. 
June  26. 

15,297  (1906).  Tobelmann.     Furnaces.     July  3. 

15,744  (1906).  Sutton.     Hydro-extractors.     July  3. 

16,827  (1906).  Koeber  and  Koeber.  Filter  press  plates. 
June  26. 

19,(K)I  (1906).  Mayor,  Aldermen,  and  Citizens  of 
Bradford,  Wyld,  and  Shepherd.  Towers  for  absorbing 
or  eliminating  chemical  vapours.     June  26. 


25,327  (1906).  Knudsen.  Centrifugal  separators.  July  3. 

26,285a  (1906).  Niclausse.     Furnaces.     June  26. 

4407  (1907).  Guttmann.  Apparatus  for  mixing, 
attemperating,  condensing,  or  effecting  reactions  between 
liquids  and/ or  gases.     June  26. 

II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

13,955.  Briickmann.     Gas  producers.     June  17. 

13,986.  Haddan  (Bergmann  Elekt.-Werke  A.G.). 
Manufacture  of  metallic  filaments  for  electric  glow  lamps.* 
June  17. 

14,239.  Bouck.     Treatment  of  coal.     June  20. 

14,341.  Ries.     Gas  retort  furnaces.*     June  21. 

14,348.  Thwaite.  Coal  distillation  process  and 
apparatus.     June  21. 

14,371.  Carpenter.     Distillation  of  coal.*     June  21. 

14,553.  Cowper-Coles.  Manufacture  of  smokeless  fuel. 
June  24. 

14,671.  Hense.     See  under  III. 

14,678.  Cowper-Coles.  Apparatus  for  making  smoke- 
less fuel.     June  25. 

14.713.  Hatfield  and  Lewis.  Arc  lamp  electrodes. 
June  26. 

14.714.  White.  Treatment  and  distillation  of  coal. 
June  26. 

14,790.  Bland.  Coke  and  other  ovens,  blast  furnaces, 
kilns,  &c.     June  27. 

14,795.  Tavernier.  Manufacture  of  briquettes  or 
agglomerate  fuel.*     June  27. 

Complete  Specifications  Accefi'ed. 

12,467  (1906).  Wilkie  and  Hutchins.  Producer  gas 
generators.     July  3. 

13,861  (1906).  Sabatier.  Preparation  of  pure  methane 
or  a  gaseous  mixture  rich  in  methane.     June  26. 

14,816  (1906).  Deuts.  Gasgliihlicht  A.-G.  Pi-oduction 
of  metallic  incandescence  bodies  for  electric  glow  lamps. 
July  3. 

16,498  (1906).  Thomas  and  Thomas.  Production  of 
coal  and  water  gas.     June  26. 

20,209  (1906).  Lederer.    Metallic  glow  bodies.    June  26. 

7650  (1907).  Collin.  Horizontal  regenerative  coke 
ovens.     June  26. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,   PETROLEUM,  AND 

mNERAL    WAXES. 

Applications. 

14,671.  Hense.  Manufacture  of  liquid  combustibles 
and  solvents  from  mineral  oils.     June  25. 

15,036.  Wells  and  Wells.  Process  of  fractionating 
petroleum.*     June  29. 

Complete  Specifications  Accepted. 

2314  (1907).  Wynne.  Process  for  purifying  petroleum 
oils.     Jul}'  3. 


IV. -COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

14,167.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufac- 
ture of  p-nitro-  and  p-amidodiphenylamine  and 
derivatives  thereof. 
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14.24S.  Kewton  (Bayer  und  Co.).  Manufacture  of 
azo  lolourinj;  mjittors.     Juue  '20. 

U.^>:^J.  Nowton  (I'n^T).     6Vt'  undir  XIV. 

U.74(i.  Hlo.\aiu  (.Wt.-Oes.  f.  Aniliufabr.).  Manufac- 
ture of  brown  sulphurised  dyestutTs.     June  'Jli. 

14.S4(>.  Inirny  (Mcistor,  Lucius,  und  Briining).  _Manu- 
facturv  of  dj-estuffs  of  the  thioindigo  series.     June  27. 

COMPLKTB   SpKCIFICATIOXS    ACCEPTED. 

IT.UV4  (19CH)).  Johnson  (Kalle  und  Co.).  Manufacture 
of  rtiluction  product*  of  o-nitrophenylglycollic  acid  and 
of  isatin.     June  *J0. 

17.743  (1{H>6).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  colouring  matters.     June  '2(5. 


v.— PREPARING.    BLE.\CHING,    DYEING. 

PRrXTING.   AND   FINISHING   TEXTILES,   YARNS, 

AND    FIBRES. 

Applications. 

\3MA.  Iniray  (Soc.  Cheui.  Ind.  in  Basle).  Dyeing 
with  sulphuri.st'd  dycstuffs  cotton  mixed  with  wool  or 
8ilk.     June  17. 

14,m)3.  Knowles  and  Yates.  Apparatus  for  bleaching, 
dveinp.  mercerising.  &c.,  yams  or  threads  of  fibrous 
substances.     June  IS. 

14.4<iO.  Roth  well- Jackson.  Goscd  kicrs  for  bleaching. 
June  '^2. 

14.655.  Lake  (Soc.  Gen.  de  la  Sole  Artific.  Linkmeyer). 
.Apparatus  for  the  manufacture  of  artificial  silk  threads. 
June  '25. 

14.715.  Roth  well- Jack-son  and  Rothwell- Jackson. 
Kienj  for  bleaching  and  otherwise  treating  piece  goods 
in  the  open  state.  *     June  '26. 

14.780.  Halliwell.  and  Mather  and  Piatt,  Ltd. 
.\pparatus  for  dyeing,  bleaching,  and  treating  fibrous 
materialii.     June  '27. 

Complete  Specifications  Accepted. 

27.438  (1906).  Sagar.  Apparatus  for  mercerising  and 
aizing  fibrous  material.     June  26. 

45W»  (1907).  Gin  and  Courtecuisse.  Singeing  threads 
and  yamx.     July  3. 

0963  (1907).  Cowpcr-Coles.  Cylinders  for  printing 
textile  fabrics  and  paficr.     June  26. 


VI.— C()U)URING   WOOD,    PAPER,    LEATHER,   &c. 

Application. 

13,93A.  Pirhard  and  Pichard.  Dyeing  and  secreting 
of  hidtii.  nkintt,  and  hair.  [Fr.  Appl.,  Aug.  8,  1906.]* 
June  17. 


VII— AHDS,    ALKALIS.    AND    SALTS. 

A  pfi.icatio.vh. 

13.W6.  Crowther.  Manufacture  of  ferric  sulphate. 
.June  17. 

l.'),9.%2.  Raifhen,  Higj^nf*.  and  Unitt-d  Alkali  Co. 
.M-tnufartur'-  of  formic  a/id  and  of  atretic  acid.     .June  17. 

I  .T'->.1.3.  Rasrhfn.  Higymii,  and  United  Alkali  Co. 
.Manufacture  of  formateH.     June  17. 

l-l.ft.'M.  Johnnon  (f^Tiem.  Fabr.  (iriiHhcim  Elcktron). 
Manufacture  of  (atalytir  bodieM,  eH|i<-citilly  for  um:  in 
making  nitrir  lu.id.     .June  17. 

13,9H9.  HauMCT.  Production  of  oxide  of  nitrogen 
by  explociocu.     [Oer.  Appl.,  July  2,  1906. J*     Juno  17. 


14,280, 
sulphide. 

14,414.  Watson. 


Barton  and  McGhie. 
Juno  '20. 

See  under  XVIIIB, 


Manufacture  of  sodium 


Complete  Specific.\tions  Accepted. 

13,8'28  (1906).  Wolffenstein.  Manufacture  of  hydrogen 
peroxide.     June  26. 

14,601  (1906).  Machtolf.  Manufacture  of  amorphous 
carbon.     June  26. 

25,976  (1906).  Tyers,  Hedley,  and  United  Alkali  Co. 
Obtainment  of  sulphur  from  sulphuretted  hydrogen  or 
gases  containing  sulphuretted  hydrogen.     June  26. 

4193  (1907).  Liverpool  Borax  Co.,  and  Fry.  Utilisa- 
tion  of  by-products  obtained  in  the  manufacture  of  borax. 
June  26. 

6405  (1907).  Salzbergwerk  Neustassfurt  und  Theil- 
nehmer.  Production  of  crystalline  hydrate  of  potash. 
July  3. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 
Le  Poidevin.    Manufacturing  pottery.    June  19. 
furnaces.      [Ger. 

plate    glass. 


14,107. 

14,417.  Menzel  und    Soehne.     Glass 
Appl.,  July  '25,  1906.]*     June  22. 

14,587.  Menzel.     Apparatus    for  drawing 
[Ger.  Appl.,  April  10,  1907.]*     June  25. 


Complete  Specifications  Accepted. 


9281    (1906).    Jones. 
June  26. 


Glazing    or    enamelling    kilns. 


20,955  (1906).  Deselle.     Regenerative  gas  furnaces  for 
glass,  &c.     July  3. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

14,389.  Cowper-Coles.  Manufacture  of  cement.  June  21. 

14,452.  Latham.  Utilisation  of  old  plaster  and  other 
hydrated  sulphate  of  lime.     June  22. 

14,458.  Ford.     Manufacture  of  artificial  stone.  June  22. 

Complete  Specifications  Accepted. 

15,808  (1906).  Simonsen.  Cement  mixture  for  build- 
ings, &c.     June  26. 

21,576  (1906).  Hippe.  Hardening  and  rendering 
durable  objects  of  stone,  plaster,  cement,  magnesite,  &c. 
June  26. 

6863  (1907).  Morgan  and  Armstrong.  Utilisation  of 
slate  waste.     June  26. 


X.— METALLURGY. 

Applications. 

13,956.  Carrick  and  Pattison.     Smelting  pyritic  copper 
ores.     June  17. 

13.977.  Cowper-Coles.     Manufacture  of  zinc  dust  and 
recovery  of  copper  and  zinc  from  alloys.*     Jimc  17. 

13.978.  Cowj)cr-Coles.     Production  of  vanadium  alloys.* 
June  17. 

13.979.  Cow fX!r- Coles.     Manufacture      of      iron      and 
steel.*     June  17. 

14, on.*).  Angel.     Reduction    of    complex    sulphide    and 
other  ores.     June  18. 

14,064.  Woods    and      Schmidt.        Separating      refuse 
metals.     June  18. 
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14,157.  Payne.     Soldering    aluminium.     June    19. 

14,279.  Barton  and  McGhie.  Smelting  antimony  ores. 
June  20. 

14,538.  Wedekind  (Diinkelberg).  Briquetting  iron  and 
other  ores,  blast  furnace  flue  dust,  &c.*     June  24. 

14,612.  Darby  and  Stead.  Manufacture  of  steel. 
June  25. 

14,625.  Tompkins.  Production  of  metallic  vapours. 
June  25. 

14,755.  Wheatley.  Production  of  red-coloured  metallic 
alloy.     June  26. 

14,806.  Norris.  Concentration  of  metallic  ores.* 
June  27. 

14.829.  Wheatley.     White  metal  alloy.     June  27. 

14.830.  Wheatley.     Aluminium  alloy.     June  27. 

14,856.  Churchward.     Alloy  of  steel  or  iron.     June  27. 

14,924.  Lindeman.     Crucible   furnace.*     June   29. 

15,039.  Jensen.  (Miihlinghaus).  Treatment  of  tin  ores 
or  tin  slag.     June  29. 

Complete  Specifications  Accepted. 

15,612  (1906).  Callow.  Compound  flux  for  all  metals. 
June  26. 

17,256  (1906).  Taylor.  Apparatus  for  concentrating 
and  washing  minerals.     June  26. 

17,758  (1906).  Centralstelle  f.  Wissensch.-Techn.  Unter- 
suchungen.     Manufacture   of   brass.     June   26. 

21,770  (1906).  Simpson  and  Bourcoud.  Production 
of  iron.     July  3. 

23,664  (1906).  Cowper-Coles.  Removal  of  scale  and 
oxide  from  metallic  surfaces.     July  3. 

25,966  (1906).  Cowper-Coles.  Rendering  silver  non- 
tarnishable.     July  3. 

1344  (1907).  Merralls.  Process  of  cyaniding  and 
apparatus  therefor.     July  3. 


XL— ELECTRO-CHEMISTRY    AND     ELECTRO- 
METALLURGY. 

Applications. 

14,265.  Cowper-Coles.  Manufacture  of  insulating 
compounds,  varnishes,  lacquers,  paints,  and  the  like. 
June  20. 

14,285.  Cowper-Coles.  Electric  hydrogen  and  oxygen 
generators.     June  20. 

14,372.  Siemens  und  Halske  A.-G.  Electrolytic 
winning  of  zinc  from  solutions  of  zinc  sulphate.  [Ger. 
Appl.,  Aug.  29,  1906.]*     June  21. 

14,881.  Somers  and  Crowley.  Excitant  for  primary 
batteries.     June  29. 


Complete  Specifications  Accepted. 


13,949 
furnaces. 


and     13,949a  (1906). 
June  26. 


De     Ferranti.     Electric 


14,259  (1906).  Moscicki.  Electric  plant  for  producing 
chemical  reactions.     June  26. 

17,981  (1906).  Wetter  (Elektricitiits  A.-G.  vorm. 
Schuckert  und  Co.).  Apparatus  for  electrolytic  production 
and  separate  collection  of  gases.     July  3. 

18,835  (1906).  Wynne.  Heating  molten  or  semi-molten 
materials  by  electricity.     July  3. 

29,271  (1906).  Frick.  Electric  transformer  furnaces. 
July  3. 

1080  (1907).  Soc.  des  Proc.  Gin  pour  la  Metallurgie 
Electrique.     Electric  induction  furnaces.     July  3. 

1201  (1907).  Marks  (A.-G.  f.  Autoinatisehe  Zund 
und  Losch  Apparate).  Device  for  igniting  a  gas  or  gaseous 
mixture  by  electric  sparks.     July  3. 


6193    (1907).     Gronwall,      Lindblad,      and      Stalhane. 
Electric  transformer  furnaces.     July  3. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 
Complete  Specifications  Accepted. 

14,784  (1906).  Henderson.  Manufacture  of  soap. 
July  3. 

9733  (1907).  Phillips.  Extraction  of  palm  oil  from 
the  chaff  of  palm  nuts.     July  3. 

XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(^.)— Pigments,  Paints. 

Appucations. 

14,188.  Marchand  and  others.     Paint.*     June  19. 
14,265.  Cowper-Coles.     Sec  under  XL 

(B.) — Resins,  Varnishes. 

Application. 

14,265.  Cowper-Coles.     See  under  XL 

(C.)— India-Rubbeb. 

Application. 

13,976.  Dupont.  Manufacture  or  regeneration  of 
caoutchouc.     June  17. 

XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     &c. 
/  Applications. 

13,938.  Pic  hard  and  Richard.     See  under  VI. 

14,098.  Goldsmith.  Casein  compounds  or  articles. 
[U.S.  Appl.,  Aug.  28,  1906.]*     June  18. 

14,532.  Newton  (Unger).  Production  of  black  solid 
tannin,  black  dye,  and  black  cutch.     June  24. 

Complete  Specifications  Accepted. 

14.319  (1906).  Betz.  Producing  a  compact  mass  from 
casein  or  albuminous  substances.     June  26. 

3433  (1907).  Harrison  (Ferraguti).  Substitute  for 
leather.     June  26. 


XV.— MANURES,    &c. 
Application. 
13,970.  Meakin.     Artificial  manure.     June  17. 

XVIL— BREWING,   WINES,   SPIRITS,   &c. 

Application. 

15,054.  Lapp.     Production    of    worts    and    apparatus 
therefor.     June  29. 

XVIIL— FOODS  ;  SANITATION,  WATER 
PURIFICATION ;         AND     DISINFECTANTS. 

(.4.) — Foods. 
Applications. 
14,149.  Stevenson    and    Cox.     Preservative    for    food- 
stuffs.    June  19. 

14,342.  Gebhardt.     Manufacture     of     fluid     drinkable 
substances.*     June  21. 


M 


unm  mf. 


my  16.  ioei 


COMPLSTI  SPKCinCATIOSB   AcCKtrKD. 

•3\Jvh2  (liHHi).  Schmidt.  Manilfdcturc  of  cattle  or 
like  fo<Ki  from  yeast.     July  3. 

•23.346  (I9l)«).  Gothard.  Food  for  horses,  rows.  &e. 
June  -20. 

522t>  (1*)()7).  Keller  and  Keller.  Production  of  malted 
whole  dou^h  or  whole  mea  1.     June  "iti. 

(iitsit  (1»»07).  Mark.x  (Sehwartz).  Food  substitute 
h«ving  the  same  nutrition  as  whole  milk.     July  3. 

(»3»H  (1907).  Borgstrom.  Manufacture  of  butter. 
June  2G. 

{B.) — Sasitatiox  ;   W.\TKR  Purification. 

Appucatioxs. 

14.41 4.  Wati»on.  Destruitive  distillation  of  sewage 
."lud^  for  the  rtvovery  of  by-products  svich  as  ammonia 
and  oil  and  the  utilis<»tion  of  the  residue.     June  2'2. 

14.7<U.  Ellis.  Combined  tanks  and  filtering  appliances 
for  treating  and  purifying  .sewage.     June  26. 

Co-MPLrrK  Spscification  Accepted. 

Irt.ooS  (imMi).  Ellis  and  Slade.  Manufacture  and 
treatment  of  filtering  and  deodorising  material.     July  3. 

(C. ) — Disinfectants. 

CoMPLSTB  Specification  Accepted. 

2*i.»iol  (llHHi).  Hume,  (imposition  for  dipping  or 
pouring  animals.     June  26. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Complete  Specifications  Accepted. 

'26,962  (1906).  Beck.     Manufacture    of    paper,     paper 
board,  and  moulded  products.     July  3. 

27. 1"25  (190<j).   Beck.     Ai)i)aratus     for     making     half- 
stuf!  from  peat  turf.     June  26. 

27.126  (1906).  Beck.     Production    of    half-stuff    from 
peat.     June  26. 

2*1,697  (1906).   Kirfel.     Calendering  machine    for     pro- 
dncing  a  linen  finish  on  paper.     July  3. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OlLS,    AND    EXTRACTS. 

APPUCATlONg. 

14,247.  Ne\vton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.     June  20. 

14,379.  Dubosc.  Manufacture  of  formic  ethers  of 
borneol  and  isoborneol,  and  manufacture  of  borncol 
and  camphor.     [Fr.  Appl.,  Oct.  0,  1906.]*     June  21. 

14,549.  Verley,  Urbain,  and  Feige.  Manufacture  of 
ethers  of  borneol  and  isoborneol.*     June  24. 

14,650.  Verley,  Urbain,  and  Feige.  Oxidising  borncol 
or  isoborneol  for  the  manufacture  of  camphor.*   June  24. 

Complete  Specifications  Accepi'ed. 

26,838  (1906).  Johnson  (Verein.  Chininfabr.  Zimmer 
imd  Co.).  Manufacture  of  a  new  pharmaceutical  product. 
July  3. 

5014  (1907).  Imbert.  Production  of  dichlorethoxy- 
ethylene.     July  3. 

9857  (1907).  Basler  Chem.  Fabrik.  Manufacture  of 
camphor  from  isoborneol.     June  26. 

10,025  (1907).  Meister,  Lucius,  und  Briining.  Manu- 
facturer of  4-antip3nryldimethylamine.     July  3. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 

PROCESSES. 

Complete  Specification  Accepted. 


25,188   (1906).    Stevens    and    Stevens, 
films.     July  3. 


Photographic 


XXIL— EXPLOSIVES,    MATCHES,    &c. 

ApPLrCATION. 

14,366.  Lake  (Boyd).    Explosive  compositions.    June  21. 
Complete  Specifications  Accepted. 

8156  (1907).  Von  Schroetter.     Manufacturer  of  explo- 
sives.    June  26. 

8157  (1907).  Von    Schroetter.     Method   of   detonating 
wet  guncotton.     July  3. 
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T.  F.  Harvey. 
F.  Stanley  Kipping. 
T.  H.  Lloyd. 


G.  J.  Ward. 
J.  White. 
J.  T.  Wood. 


Hon.   Treasurer  :    S.  J.  Pentecost,  Sherwood  Rise,  Nottingham. 

Eon.  Local  Secretary : 

S.  R.  Trotman,  King's  Walk  Chambers,  Nottingham. 


Scottish   Section. 


Chairman  :    J.  S.  Macarthur. 

Vice-chairman  :    Thos.  Gray. 

Committee : 


A.  Campion. 

B.  M.  Clark. 
W.  S.  Curphey. 
Jas.  J.  Dobbie. 
L.  Dobbin. 
Harry  Dunlop. 


Jas.  Faill. 
Jno.  S.  Ford. 
R.  Hamilton. 
F.   W.   Harris. 
Jas.  McLeod. 


T.  L.  Patterson. 
David  Perry. 
C.  F.  BatcUffe. 
R.  T.  Thomson. 
Chas.  W.  Towusend. 


Hon.  Secretary  and  Treasurer  : 
Chas.  E.  Fawsitt,  The  University,  Glasgow. 


Sydney,  N.S.W.,  Section. 


Chairman  :    R.  Greig  Smith. 
Vice-chairman :    A.  Liversidge. 


£.  Dearman. 
G.  Barker. 
L.  Meggitt. 


Committee ; 

J.  Morison. 
Jas.  M.  Petri e. 
J.  A.  Schofleld. 


S.  E.ISibley. 
H.  G.  Smith. 
T.  Steel. 


Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,0'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 


Chairman  :    1".  W.  Branson. 
Vice-Chairman  :    A.  G.  Perkin. 


W.  A.  Bone. 
E.  M.  Cliaphn. 
S.  H.  Da  vied. 
W.  M.  Gardner. 


Committee  : 

Garneld. 
.  Basil  Hill. 
R.  Hirst. 
McD.  Mackey. 


B.  North. 
H.  R.  Procter. 
G.  E.  Scott-Siuifi 
G.  W.  Slatter. 


Hon.  Local  Secretary  and  Treasurer . 
T.  Falrley,  17,  East  Parade,  Leeds. 
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TWENTY-SIXTH   ANNUAL    MEETING. 

BIRMINGHAJI. 

Wednesday,  July   10,   1907. 

The  Twenty-sixth  Annual  General  Meeting  of  the  Society 
was  held  in  the  University,  Birmingham,  on  July  10th, 
the  chair  being  occupied  by  the  President,  Mr.  Eustace 
Carey. 

Among  those  present  were  Sir  Boverton  Redwood 
(President-Elect),  The  Lord  Mayor  of  Birmingham, 
Sir  Oliver  Lodge  (Principal  of  Birmingham  University), 
Sir  Samuel  Sadler,  Prof.  Percy  F.  Frankland,  F.R'S. 
Dr.  Edward  Divers,  F.R.S.,  Mr.  Charles  E.  Groves,  F.R.S., 
Alderman  Clayton  (Pro  Vice  Chancellor  of  the  University 
of  Birmingham),  Prof.  W.  R.  E.  Hodgkinson,  Drs.  C.  E. 
Fawsitt,  Alex.  Findlay,  R.  Greig  Smith,  J.  T.  Conroy, 
D.  B.  Hewitt,  J.  T.  Dunn,  and  Harold  Colman,  Messrs. 
Samuel  Hall,  Thomas  T\Ter,  John  Brock,  B.  E.  R.  New- 
lands,  A.  Gordon  Sala'mon,  E.  Grant  Hooper,  Frank 
Tate,  Thos.  Fairley,  N.  H.  Martin,  A.  E.  Fletcher,  H. 
Hemingway,  Harry  Silvester,  F.  R.  O'Shaughnessy, 
Max  Muspratt,  Arthur  Carev,  T.  W.  Stuart,  A.  E.  Tucker, 
Thos.  Turner,  R.  B.  Batty,' F.  H.  Alcock,  W.  W.  Butler, 
Frank  E.  Lett,  and  Watson  Smith. 

Letters  of  regret  for  non-attendance  were  received  from 
Drs.  J.  Lewkowitsch,  K.  E.  JIarkel,  and  L.  T.  Thome, 
and  Messrs.  D.  Howard.  J.  Hiibner,  R.  J.  Friswell,  and 
Walter  F.  Reid. 

There  was  a  large  attendance  of  members. 

The  Lord  Mayor  of  Birmixghaji  (The  Right  Hon. 
Henry  J.  Sayer)  extended  to  the  Society,  on  behalf  of 
the  city,  the  most  cordial  Avelcome  to  Birmingham, 
adding  "that  the  Town  Hall  and  Art  Gallery  were  open 
to  them,  and  would  well  repaj-  a  visit. 

Sir  Oliver  Lodge,  Principal  of  the  University  of 
Birmingham,  said  it  gave  him  great  pleasure  to  welcome 
the  Society  on  behalf  of  the  University.  A  distinguished 
gathering  "of  that  kind  was  frequently  welcomed  by  a 
University,  by  the  conferring  of  honorary  degrees  on  some 
of  its  leaders',  but  hitherto  it  had  not  been  their  way  ; 
they  had  not,  as  yet,  given  any  honorary  degrees  ;  they 
thought  they  would  do  better  to  acquiie  some  antiquity 
and  dignity'  before  attempting  to  confer  it  on  others. 
All  the  arrangements  for  the  study  of  chemistry  in  Mason 
College  were  temporary.  At  the  new  site  at  Edgbaston. 
there  were  twenty-five  acres  on  which  buildings  had 
arisen  or  were  rising,  for  applied  science  work.  About 
half-a-million  had  "been  spent  already  on  buildings. 
They  would  particularly  appreciate  a  visit  to  their  new 
buildings,  as  they  are  doing  all  they  were  able  for  the 
instruction  in  science  on  a  more  extensive  scale  than 
anywhere  else  in  the  country.  They  had  not  yet  started 
on"  the  building  for  applied  chemistry ;  possibly  the 
Society  might  give  them  some  assistance. 

Sir  "Oliver  Lodge  then  gave  a  sketch  of  the  new 
buildings  of  the  University  at  Bournbrook.  He  showed 
the  relative  placing  and  purpose  of  the  buildings  already 
in  existence,  and  indicated  the  sites  of  the  departments 
yet  to  come. 

The  departments  of  metallurgy  and  mining  metallurgy 
would  be  under  the  direction  of  Prof.  Thos.  Turner ;  that  of 
mining,  under  Professor  Redmayne ;  the  electrical 
engineering  department  under  Professor  Kapp  ;  that  of 
civil  engineering,  including  hydraulics,  under  Professor 
Dixon ;  while  mechanical  engineering  was  under  Pro- 
fessor Burstall,  who  also  had  control  of  the  power  house, 
his  chief  engineer  being  Mr.  R.  C.  Porter. 

In  conclusion,  they  were  very  pleased  to  welcome  the 
meeting  to  Birmingham,  and  were  honoured  in  receiving 
this  visit  at  the  new  University  buildings. 

The  President  expressed  to  the  Lord  INIayor  the  very 
hearty  thanks  of  the  Society  for  so  kindly  welcoming  them 


to  Birmingham  ;  and  to  Sir  Oliver  Lodge  for  his  dis- 
sertation on  the  present  and  the  future  of  the  buildings 
of  the  University.  His  hint  would  probably  be  taken 
up  by  some  wealthy  individual.  He  then  called  upon 
the  Secretary  to  read  the  minutes  of  the  last  annual 
meeting. 

The  General  Secretary,  Mr.  Charles  G.  Cresswell, 
read  the  minutes  of  the  previous  meeting,  held  at 
Manchester,  which  were  confirmed. 

The  President  said  it  gave  him  great  pleasure  to 
armounce  that  His  Majesty  the  King  had  been  pleased 
to  grant  the  Society  a  Royal  Charter  of  Incorporation. 
The  Society  owed  its  grateful  thanks  to  the  Incorporation 
Committee  who  had  taken  this  matter  in  hand,  and 
especialh-  to  the  Chairman  of  that  Committee,  Sir 
Boverton  Redwood.  It  had  been  a  matter  of  continuous 
hard  work.  He  then  called  upon  Sir  Boverton  Redwood 
to  say  a  few  words  on  the  subject  of  the  Chai'ter,  as  he 
had  liad  so  much  to  do  with  it. 

Sir  Boverton  Redwood  said  he  only  wished  to  suggest, 
in  their  satisfaction  at  the  culmination  of  their  labours, 
that  they  should  continually  bear  in  mind  that  the  honour 
which  had  been  conferred  upon  them  carried  with  it 
a  corresponding  responsibility.  The  Society  had  been 
built  up  by  strenuous  efforts  of  the  Council  in  past  years, 
and,  as  they  had  heard.  His  Majesty  had  been  good 
enough  to  express  his  approval  of  the  result  of  those 
labours,  but  the  granting  of  this  Charter  should  lead 
them  to  put  before  them  a  higher  ideal,  and  to  stimulate 
them  to  further  effort. 

The  President  then  called  upon  the  Secretary  to  read 
the  list  of  new  members  elected  to  serve  on  the  Council. 

The  Secretary  then  read  the  list.  The  n'  w  President 
under  the  Charter  of  Incorporation  was  '  Lr  Boverton 
Redwood.  The  new  Vice-Presidents  were  :  Mr.  Eustace 
Carey,  Professor  Percy  F.  Frankland,  Profr  -sor  R.  Moldola, 
and  Mr.  Walter  F.  Reid,  and  the  new  ordnary  members  of 
Council  were  :  Professor  W.  R.  E.  Hodgkinson,  Dr.  Chas. 
A.  Keane,  Mr.  C.  T.  Kingzett,  Mr.  Frank  H.  Tate,  and 
Dr.  Leonard  T.  Thorne.  The  new  ex  officio  members 
of  the  Council,  viz.  : — the  Chairman  of  the  various  sections, 
were  : — Birmingham,  Mr.  Harry  Silvester  ;  Manchester, 
Dr.  K.  E.  Markel ;  Newcastle,  "Mr.  N.  H.  Martin  ;  New 
England,  Mr.  F.  E.  Atteaux ;  Nottingham,  :Mr.  Oliver 
Quibell. 

The  Secretary  read  the  Report  of  the  Council  of  the 
Society  for  the  past  year,  as  follows  :  — 


REPORT  OF  COUNCIL. 

The  number  of  members  on  the  register  is  4521  as 
compared  with  4429  at  the  last  Annual  Meeting.  During 
the  year  323  members  have  been  elected  as  compared 
with"356  last  \-ear  ;  the  losses  have  been  231  as  against 
253.  There  were  42  deaths  as  compared  with  33  last 
year. 

The  names  of  those  who  have  died  are  :  A.  C.  Bealey, 
Joseph  Bemavs,  Col.  S.  B.  Bevington,  Edward  Blass, 
S.  Cabot,  James  E.  Campbell,  Dr.  W.  H.  Chandler,  W.  H. 
Cowbum,  George  E.  Davis,  T.  Sebastian  Davis,  M.  G. 
Dearing,  Sir  David  Gamble,  Bart.,  Wm.  Garroway,  T.  A 
Gerard.  Wm.  Glenn,  F.  H.  Gossage,  J.  G.  Hepburn,  Prof. 
A.  S.  Herschel,  J.  S.  Hevwood,  Otto  Isler,  E.  Jenner, 
H.  Jonker,  A.  E.  LewLs,  Thos.  Macfarlane,  S.  L.  MorLson, 
F.  J.  Odling,  Robert  Orr,  Cornelius  O'Sullivan,  Ira  L.  Pierce, 
Hermann  Poole,  Jos.  T.  Potts,  A.  Ernest  Powell.  W.  L. 
Rennoldson,  Benjamin  Roy,  John  Slmw,  W.  B.  Skerten, 
Oscar  Unglaub,  E.  Cecil  Wren,  F.  Yates,  F.  F. 
Zehetmayr,  and  H.  B.  Zimmele. 

The  Hon.  Treasurer's  financial  report  was  issued  in 
the  Journal  for  June  29th,  and  will  be  laid  before  the 
meeting. 

The  Journal  for  1906,  together  with  the  Supplements, 
numbered  1358  pages,  equal  to  56-6  pages  for  each  issue, 
as  compared  with  55-G  in  1905.  To  this  must  be  added 
an  Index  of  130  pages,  a  List  of  Members  of  60  pages,  and 
a  List  of  Journals  Abstracted  of  4  pages. 

During   the  past  session  111  original  papers,  with  dis- 
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ciu«ion«,  have  apjieared  in  the  Journal  as  compared  with 
78  in  the  previous  session ;  of  these.  24  have  l>ecn  recast, 
amendeil,  or  condensed.  Four  paj>er8  have  been  with- 
drawn and  li>  refused. 

It  has  been  decided  to  issue  the  Authors'  Names  portion 
of  the  IVv-ennial  Index  separately.  This  is  now  ready 
and  will  lie  in  the  hands  of  the  subscribers  in  the  course 
of  the  present  month. 

The  Revenue  Act  of  liX>6.  which  prants  facilities  for 
the  use.  without  payment  of  duty,  of  spirits  in  arts  and 
manufactures,  reoeiveil  the  Koyal  Assent  soon  after  last 
meeting  :  it  will  be  remembered  that  the  Society  had 
taken  an  active  i>art  in  the  promotion  of  this  Bill. 
Congress  has  |vi*sed  an  Act  for  the  United  States  on 
Bomewbat  similar  lines.  An  exhibit  of  plant  of  all  kinds 
for  the  utilisation  of  denatured  alcohol,  under  the  direc- 
tion of  Ih-of.  Munroe,  is  a  special  feature  of  the  Jamestown 
Expociition. 

A  Bill  has  been  introduced  into  the  House  of  Commons 
to  amend  the  existing  Patent  laws  in  the  direction  urged 
upon  the  Ctovemiuent  by  the  Council  in  April,  1906, 
when  it  took  part  in  a  deputation  to  the  President  of  the 
B<^>ard  of  Trade. 

Evidence  has  lieen  given,  at  the  instance  of  the  Council, 
before  the  Departmental  Committee  appointed  to  consider 
the  participation  of  this  country  in  international  e.xhibi- 
tions.  and  before  the  Committee  appointed  to  consider 
what  industrial  diseases  should  l)e  scheduled  in  the  Work- 
man's Compensation  Act  ;  and  evidence  is  about  to  be 
given  before  the  Royal  Commission  on  Canals  and 
Waterways. 

The  Council  is  also  represented  on  a  joint  committee  of 
scientific  and  technical  societies,  formed  for  the  purpose 
of  securing  for  their  publications  postal  rates  not  less 
favourable  than  those  charged  on  registered  newspapers. 

Addresses  were  presented  on  the  occasion  of  the  Jubilees 
of  Sir  William  Perkin's  discovery  of  the  first  coal  tar 
colour,  and  on  that  of  the  foundation  of  the  Societe 
Chimique  de  France. 

In  accordance  with  the  recommendations  of  the  Depart- 
mental Committee  on  the  Royal  College  of  Science,  the 
Council,  on  the  invitation  of  the  President  of  the  Board 
of  Education,  has  nominated  I)r.  Edward  Divers.  F.R  S., 
to  represent  the  Society  on  the  Governing  Body  of  the 
Imperial  College  of  Science  and  Technology. 

Mis  Majesty  the  King  has  been  graciously  pleased  to 
n«nt  to  this  Society  a  Royal  Charter  of  Incorporation. 
By-laws  under  the  charter  are  now  in  preparation  and 
will  be  submitted  for  approval  early  next  year  to  the 
members  in  general  meeting  assembled. 

.\n  invitation  to  meet  in  Newcastle  on  T\ne  in  1908 
will  be  laid  before  the  meeting. 

.\iderman  F.  C.  Clayton,  said  that  after  hearing 
the  Rejjort  one  could  not  help  being  struck  by  the  fact 
that  the  year  had  been  a  red-letter  one  in  the  history  of 
the  Society.  Considering  the  number  of  applications  for 
Charters,  which  were  not  granted,  that  they  came  out  of 
the  firdeal  so  well  showed  that  they  occupied  a  useful 
place  in  the  world.  The  number  of  new  memljers  elected, 
com{>ared  with  the  yirevious  year,  was,  [)erhaps,  at  first 
•ight,  a  little  di-^ouraging,  but  they  could  not  exf)ect  to 
go  on  swc-enina  in  the  same  number,  seeing  that  they  had 
•o  UfKe  a  U>dy  of  members  already.  Tlie  fact  that  last 
jrear  thtw  had  ~,H  original  i>aj>ers,  whereas  whil-st  this  year 
they  baa  had  Ml.  was  di'<tin(tly  encouraging.  He  was 
Twy  1^  to  M-e  that  the  CommitU-e  had  been  able  to 
obtain  the  alteration  of  the  law  with  regard  to  denatured 
akohol.  That  had  ^»een  wanted  for  very  many  years. 
He  only  hoju-d  it  would  put  many  of  their  English  manu- 
fa^tarcTs  in  a  more  favourable  jjosition  with  regard  to 
their  competitors,  than  they  had  Uen  in,  in  the  past.  He 
had  very  great  pleasure  in  moving  the  adoption  of  the 
Report. 

Dr.  D.  B.  Hewitt,  in  seconding  the  motion  for  the 
adojrtion  of  the  Repf»rt,  said  that  he  was  one  of  those 
who  met  first  at  flwens  Collfge  when  the  Society  was 
formed,  and  he  was  gla*!  to  have  lived  Uj  see  it  obtain  a 
Royal  Charter  from  the  King. 

The  motioo  was  carried  unanimously. 


Report  of  Hon.  Tbeasurbr. 

The  Hon.  Treasurer,  Mr.  Samuel  Hall,  said  it  was  his 
duty  as  well  as  his  pleasure  to  report  to  them  on  the 
finances  of  1906.  As  the  detailed  accounts  had  been 
published  in  the  last  number  of  the  Journal,  that  of  the 
29th  of  June,  he  would  not  read  them  item  by  item.  The 
yearly  account  of  income  and  expenditure  on  page  664, 
was  very  similar  to  that  of  1905.  There  had  been  an 
increase  of  £153  from  subscriptions,  which  amounted  to 
£5,187.  Entrance  and  life  composition  fees  amounted 
to  £390,  being  £55  less  than  the  year  before.  These  fees 
were  always  put  aside  and  invested,  while  the  income 
from  these  investments  was  included  in  the  receipts, 
which  now  gave  them  £536,  an  increase  of  £51.  Adver- 
tisements and  sales  were  £15  less.  He  was  sorry  to  see 
that  there  was  a  misprint  in  the  amount  from  advertise- 
ments ;  it  should  be  £201  and  not  £231.  The  total, 
£743  9s.  Od.,  was  correct.  The  total  available  income 
showed  an  increase  of  £240,  making  £6,495  3s.  6d.  On  the 
other  side  of  the  account,  the  expenses  had  also  increased 
to  the  extent  of  £280,  the  whole  of  which,  except  £10,  was 
due  to  the  increased  cost  of  the  Journal,  although,  by  an 
arrangement  with  the  assistant,  there  was  a  saving  of 
£75  in  making  the  index.  The  other  items,  though 
slightly  different  among  themselves  from  the  year  before, 
came  to  practically  the  same  amount,  making  a  total  of 
£6,109  6s.  9d..  with  a  balance  of  £385  16s.  8d.  The  cost 
of  the  Journal  was  engaging  the  very  careful  attention  of 
the  Publication  Committee.  The  printers  were  asking 
them  to  reconsider  questions  of  corrections  and  other 
matters  which  might  involve  some  £200  or  £300  a  year 
increase.  This  would  leave  a  very  small  margin  between 
income  and  expenditure,  and  it  was  evident  that  were 
it  not  for  the  income  from  former  savings,  there  would 
be  a  deficit.  The  number  of  patents  was  increasing ; 
the  classified  list  of  these  was  invaluable  and  up  to  date. 
With  an  increase  of  the  Sections,  more,  papers  were  received 
for  publication,  in  other  words,  more  useful  information 
was  received  from  various  parts  of  the  world,  which  the 
Society  distributed  to  the  world.  The  Journal,  with  its 
very  full  index,  contained  over  1,500  pages ;  more  than 
double  its  early  numbers.  In  this  relation,  he  ought  to 
point  out  the  very  large  amount  of  voluntary  work  the 
Publication  Committee  gave.  It  met  twice  monthly, 
each  member  bringing  to  it  the  proof  slips  already  corrected 
by  him  at  home,  belonging  to  those  subjects  which  had 
been  allocated  to  his  expert  knowledge.  Then,  very 
various  c^uestions  arose  which  had  to  be  considered 
generally.  Many  members  of  Publication  Committee 
frequently  attended  meetings  of  Council  on  the  same  day, 
thus  giving  four  or  five  hours  of  continuous  work.  Looking 
forward  to  the  present  year  and  the  prospect  of  a  balance 
at  the  end  of  it.  there  would  be  some  large  amounts  to  pay. 
Although  nearly  £800  had  been  paid  in  various  years 
towards  the  Decennial  Index,  it  would  cost  over  £2,0<)0. 
There  would  also  be  the  Charter,  a  very  valuable  asset, 
to  pay  for.  He  hoped  to  be  able  to  pay  without  trenching 
to  any  great  extent  on  the  investments  as  they  stood. 
The  meeting  would  be  glad  to  know  that  the  names 
portion  of  the  Decennial  Index  would  be  ready  to  deliver 
in  the  next  week.  Some  complete  copies  had  been 
received.  It  was  a  valuable,  but  very  costly  and  tedious 
work  to  produce,  and  as  Treasurer,  he  could  not  but  feel 
that  its  usefulness  was  not  sufficiently  appreciated  by 
the  members  to  induce  them  to  subscribe  for  copies  as 
freely  as  was  expected.  Possibly,  now  that  a  portion  was 
being  delivered,  a  fresh  circular  might  bring  further 
sales.  At  present,  they  had  not  amounted  to  £500.  He 
asked  all  resj)onsible  for  the  expenditure  of  the  varioufl 
sections  of  the  Society  to  keep  the  expenses  as  small  afl 
possible,  with,  of  course,  a  due  regard  to  efficiency. 
There  was  a  tendency  for  these  expenses  to  increase, 
but  from  what  had  already  been  said,  it  was  plain  that 
there  was  but  very  little  margin  to  spare.  The  Com- 
mittee on  Expenses  were  looking  very  carefully  after 
ways  and  means  with  a  view  to  keeping  the  Journal 
and  the  Society  thoroughly  well  up  to  the  objects  of  the 
Society  as  defined  in  the  Charter,  and  its  world-wide 
character.     He  would  be  ])leaHed  to  answer  any  questiODJ 
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respecting  the  accounts  on  which  any  member  might  wish 
for  further  information. 

The  President  remarked  that  before  he  asked  Mr. 
Gordon  Salamon  to  propose  a  vote  of  thanks  to  their 
Treasurer,  he  would  like  to  corroborate  what  he  had  said 
about  the  Publication  Committee.  It  had  been  his 
duty  to  attend  those  meetings,  and  he  had  no  idea  of  the 
work  it  entailed.  He  thought  the  Committee  were  to  be 
heartily  congratulated. 

Mr.  A.  Gordon  Salamon  said  it  was  gratifying  to  be 
able  to  propose  a  resolution  which  did  not  admit  of  hostile 
criticism.  The  resolution  which  he  would  submit  to  them 
wBkS,  that  the  thanks  of  the  Society  be  passed  to  their 
Treasurer  for  the  lucid  statement  to  which  the\-  had 
listened.  Mr.  Samuel  Hall  was  not  only  the  treasurer 
of  that  Society  ;  he  was  one  of  its  pillars.  He  had  for 
years  been  working  for  them  with  great  devotion  and 
zeal,  and  they  valued  his  work. 

Mr.  Thomas  Tyrer,  in  seconding  the  motion,  said  that 
he  need  not  amplify  the  feeling  of  the  meeting  towards 
Mr.  Hall.  With  regard  to  the  work  done  by  the  Pub- 
lication Committee,  Mr.  Hall  had  been  the  watchful 
guardian  of  the  Society's  financial  interests,  but  the 
members  of  the  Publication  Committee  themselves  had 
also  done  great  work.  Almost  from  the  very  beginning 
of  the  Society,  except  by  abstraction  in  the  case  of  death, 
there  had  been  nearly  the  same  men.  The  work  was 
not  done  solely  by  the  London  members,  who  came  to 
the  meetings  ;  but  to  every  member  who  sent  in  part  of 
that  slip-proof  for  which  he  was  responsible  it  counted 
for  an  attendance,  and  the  absent  members  did  an  immense 
amount  of  work,  and  credit  for  it  should  be  given  to  them. 
Economy  was  absolutely  necessary.  That  Expenses 
Committee  had  been  impressing  upon  them  the  necessity 
of  looking  very  closely  into  the  spending  departments, 
the  Publication  Committee  and  the  printers  ;  and,  as  a 
matter  of  business,  they  must  see  clearly  what  they  paid 
for.  It  was  obvious  that  a  bit  of  careless  writing  made 
costs  mount  up  when  the  matter  had  to  be  corrected, 
and  that  was  what  the  Expenses  Committee,  referred  to 
by  Mr.  Hall,  meant,  in  saying  that  they  did  not  spend 
any  more  money  than  was  necessary,  and  that  they  had 
in  every  department  as  much  care  as  if  they  were  conduct* 
ing  their  own   business. 

The  resolution  was   carried  unanimously. 

Mr.  Hall  thanked  Mr.  Gordon  Salamon  and  the 
meeting  for  the  way  they  had  received  the  motion.  It 
was  an  honour  to  be  Treasurer  of  a  great  Society,  in  which 
he  had  taken  much  interest  from  the  commencement. 
He  felt  that  it  did  a  great  work  in  the  world,  and  he  was 
very  glad  to  give  what  aid  he  could. 

THE    PRESIDENT'S  ADDRESS. 
The  President  then  read  his  address  as  follows  on  : 

TECHNICAL    TRAINING    AND    MANUFACTURING 
METHODS. 

Since  you  did  me  the  honour  of  electing  me  to  be 
the  President  of  our  Society  I  have  been,  as  is  very 
natural,  much  exercised  and  very  anxious  about  the 
subject  upon  which  I  might  venture  to  address  you 
to-day.  I  hope  that  the  few  observations  upon  technical 
training  and  manufacturing  methods  which  I  propose 
to  submit  to  you  may  prove  acceptable.  The  subject 
is  anything  but  new.  Nevertheless,  the  interest  is  ever 
new,  and  always  increasing.  The  ramifications  even 
of  a  manufacture  so  simple  as  that  of  alkali  are  now  so 
numerous  that  but  few  can  have  an  intimate  practical 
knowledge  of  all  the  processes  involved  when  by-products 
are  taken  into  account. 

At  first  sight  it  perhaps  might  appear  that  the  object 
cf  the  alkali  manufacturer  is  only  to  dissociate  sodium 
and  chlorine  to  take  into  partnership  oxygen  and  carbon 
dioxide,  and  to  accept  in  the  Leblanc  process  the 
temporary  services  of  sulphur,  and  in  the  ammonia-soda 
process  the  temporary  assistance  of  ammonia,  and  to 
produce   three    or    four    heavv    chemicals    as    thev    are 


called ;  but  that  is  not  the  modem  position.  The 
compounds  of  sodium  and  chlorine  are  now  very  numerous 
in  themselves,  and  when  we  add  that,  by  whichever 
process  alkali  may  be  produced,  heat  and  power  are 
required,  that  gas  from  coke  ovens  and  other  producers 
is  now  beginning  to  replace  solid  fuel,  the  production  of 
ammonia  and  of  coal  tar  products  comes  at  once  into 
view.  In  addition  to  thL*,  in  the  Leblanc  branch  of 
alkali  manufacture,  the  field  is  wider  still,  involving, 
besides  almost  all  the  foregoing,  metallurgy  for  the  recovery 
of  several  metals  and  their  compounds  from  the  pyrites 
used  in  the  sulphuric  acid  part  of  that  process. 

The  field  is  very  wide,  the  industry  increasingly 
interesting,  calling  now  for  chemical  and  engmeering 
knowledge  hardly  thought  of  fifty  years  ago.  Those 
were  the  days  of  a  rapidly  growing  industry.  Costs 
were  of  course  important  but  quantity  was  more  so. 
We  had  the  world  for  our  market,  and  exports  increased 
by  leaps  and  bounds.  The  good  old  ignorant  and  jealous 
practical  man  was  generally  in  command,  and  his  rule, 
not  always  genial,  was  rule  of  thumb.  By-products 
by  which  some  of  us  now  make  our  scant3-  living  were 
thrown  away. 

During  the  time  that  has  elapsed  since  then  the  struggle 
for  existence  has  continually  increased  in  intensity. 
That  everyone  will  admit,  but  I  affirm  that  the  scientific 
interest  has  increased  in  at  least  the  same  proportion, 
and  that  though  technologists  engaged  in  an  old  trade 
cannot  expect  the  rapid  money-making  success  of  fifty 
or  more  years  ago,  I  believe  the  triumphs  of  skill  and 
wide  scientific  training  will  be  far  more  brilliant  in  the 
future  than  in  the  past.  As  my  practical  experience 
during  the  past  fifty  years  has  been  almost  entirely 
connected  with  alkali  manufacture  I  shall  not  venture 
far  outside  the  alkali  field  for  my  facts  and  figures. 

I  will  endeavour  very  briefly  to  deal  with  the  following 
parts  of  my  subject : — 

1.  Processes   and   markets. 

2.  Transport  facilities. 

3.  Fuel, 

4.  Labour  conditions. 

5.  Education  and  training  of  managers,  chemists, 
foremen  and  men. 

1. — Processes  and  Markets. 

Mr.  E.  K.  Muspratt,  in  his  Presidential  Address  in  1885, 
described  very  thoroughly  the  principal  technical  changes 
that  had  taken  place  in  the  British  alkali  trade  up  to 
that  date  ;  including  of  course  the  most  interesting 
history  of  the  Leblanc  process  from  small  beginnings, 
when,  in  1823,  salt  was  freed  from  the  shackles  of  the 
Inland  Revenue  Office,  through  the  celebrated  times  of 
invention  and  enterprise  inseparably  associated,  as  we 
here  all  know,  with  the  names  of  Muspratt  and  of  Tennant ; 
including  in  fact  practically  the  first  half  of  the  period, 
to  which  I  refer. 

Mr.  Muspratt's  review  enumerated  very  important 
improvements,  such  as  the  combination  of  Glover  and 
Gay  Lussac  towers,  which  reduced  the  consumption  of 
nitre  in  sulphuric  acid  manufacture  to  one  fourth  of  the 
figure  at  which  it  had  stood  previously  ;  the  black  ash 
revolver,  which  both  increased  production  and  decreased 
cost  of  alkali ;  the  Weldon  manganese  recovery  process, 
which  reduced  the  cost  of  bleaching  powder  by  £2  a  ton  ; 
the  Deacon  chlorine  process  :  and,  last  but  not  least, 
the  introduction  of  the  ammonia-soda  process,  the  great 
and  successful  rival  of  the  older  Leblanc  ;  also  the  intro- 
duction of  Spanish  cupreous  pvTites  and  the  wet  copjjer 
extraction  process.  Of  all  these  it  is  not  necessary  for 
me  to  speak.  I  will  confine  my  remarks  under  my  first 
head  to  the  period  subsequent  to   1886. 

Since  1886  there  have  been  very  material  advances 
in  the  manufacture  of  sulphuric  acid.  The  sj^ecial 
conditions  obtaining  in  Germany  and  the  great  demand 
there  for  sulphuric  anhydride,  consequent  upon  the 
enormous  development  of  the  German  colour  industry, 
lead  to  some  splendid  researches  on  the  contact  method 
of  oxidising  sul])hur  dioxide  into  sulphuric  anhydride 
with  which  the  names  of  Dr.  Rudolf  Messel,  the  Badische 
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Anilin  &  Soda  Fabrik.  the  Mannheim  Chemische  Verein, 
and  Haenisoh  ami  S.hrLkler.  will  always  be  associated. 
Their  >une*s  litis  l>een  won  after  years  of  laborious 
and  di>ai>pointing  work,  with  how  many  delays  due  to 
ambiguous  or  apparently  contradictory  results  jierhaps 
only  those  who  nave  assisted  in  working  out  large  scale 
contact  processes  can  guess.  The  contact  process  is  now 
universally  employed  for  the  manufacture  of  sulphuric 
anhydride"  and  in  "many  oases  for  the  manufacture  of  the 
higher  strengths  of  ortlinary  sulphuric  acid.  Whether 
or  not  in  the  future  the  contact  process  will  replace  the 
lead  chamber  methoti  it  Is  hard  to  say.  Before  it  does 
so  however  material  advances  will  have  to  be  made  with 
respect  to  the  life  and  cost  for  renewal  of  the  contact 
material  and  the  completeness  of  the  reaction.  We 
must  on  the  other  hand  bear  in  mind  that,  during  the 
last  liftetm  years,  improvements  have  been  effected  in 
the  old  leail  chamber  process.  This  process,  after  the 
adoption  of  the  Glover  and  Gay  Lussao  tower  combination, 
appeared  to  be  a  process  leaving  little  room  for  improve- 
ment. The  production  from  the  sulphur  employed  was 
readily  maintained  at  over  06°(,,  the  repairs  were  small 
and  the  working  costs  low,  the  only  drawback  being  the 
heavy  capital  exjienditure.  In  France  I  believe,  first, 
and  then  in  Germany  and  the  United  States  determined 
efforts  were  made  to  reduce  this  drawback.  In  other 
▼ords.  to  increase  the  production  of  sulphuric  acid  from 
a  given  chamler  space. 

The  lines  on  which  this  has  been  effected  are  contained 
in  the  following  sentence  which  I  quote  from  a  paper 
read  in  18J<2   by  the  late  Dr.  Ferdinand  Hurter  : — 

*'  The  reaction  in  the  chamber  produces  a  great  quantity 
of  heat  which  must  be  dissipated,  as  condensation  can 
only  proceed  in  proportion  to  the  amount  of  heat 
removed  "  ; — and  Dr.  Hurter  proceeds  to  remark  that 
"  the  introduction  of  the  Sprengel  water  spray  will 
probably  lead  to  a  reduction  in  chamber  space." 

.Succe:«s  in  this  direction  has  been  attained  by  the 
use  of  water  spravs  in  the  leading  chambers  instead  of 
the  steam  formerly  employed  to  supply  the  necessary 
mol-ture  and  by  the  use  of  intermediate  towers  in  which 
the  ga^^es  are  cooled  while  passing  from  one  chamber 
to  another.  By  means  of  these  devices  the  output  of 
sulphuric  acid  chambers  has  been  increased  by  about 
40*'o  without  any  material  increase  in  the  cost  of  manu- 
facture. This  intensified  working  is  now  very  general 
on  the  Continent  and  in  the  United  States  and  is  being 
slowly   introduced   into  Great   Britain. 

Another  very  important  improvement  is  the  now  well- 
known  method  of  sulphur  recovery  which  we  owe  to  Mr. 
A-  M.  Chance  of  this  city  and  which  is  known  as  the 
Cbance-Claus  process,  whereby  the  old  trouble  of  vat  waste 
baa  been  finally  vanquished.  The  Claus  kiln  part  of  the 
ptocew  is  not  vet  perfect,  as  about  15"f,  of  the  sulphur 
entering  the  kiln  escapes,  but  considerable  improvements 
an  in  sight  and  it  is  reasonaVjle  to  expect  that  the 
loM  will  l*  reduced  before  long.  In  the  meantime. 
Chance's  Wautiful  process  enables  us  to  place  upon  the 
market  sulphur  of  the  highest  degree  of  purity.  With 
this  addition,  the  history  of  the  sulphur  used  in  the 
Leblanr-  pro^efs  formj*  a  cycle  of  operations  commencing 
from  the  sulphur  in  the  j)\Titcs  and  y)assing  through, 
■ocrwJTely.  the  conditions  of  sulphur  dioxide,  sulphuric 
acid,  todtum  ralphate,  calcium  sulphide,  hydrogen  sulphide 
and  finally  emerging  as  sulphur  itself. 

At  one  time  it  appeared  that  the  rapid  development 
of'-'     "     '  ''!  fumi'h  achcajx-r  methorl  of  separating 

•o:  'If;  than  a  purely  chemical  process  such 

a«  •  -nrp  the  date  of  .Mr.  .Muspratt's  paper, 

two  Tery  rngt-nious  electrical  yirocesses  have  been  worKed 
oat  on  d  manufacturing  sf-ale,  and  are  now  in  force  in 
lart-  :.,  the  Ca*fncr-Kcllner  and  the  Hargreaves- 

B.  ns    to    me.    however,    that    there    are    two 

cor  ;'h  militate  a(;ainst  any  great  development 

of  m    sfjda    maniifa/turc     in    this     coiintrv, 

ne-  Mch   arc  likely   to   hie   removed,   the   first   w 

the  io»  »<<|uivalent  weight  of  sodium  and  the  second  the 
xiaing  price  of  fuj-l. 

The  later  perir^  h*«  been  l»»«s  rich  than  the  earlier 
period  in  aens^tinfial  tchniral  developments,  jmrtly 
no  doabt,   b*--  •  -^"   ♦*'■    r*-'^'--    i-   older   and   the   more 


obvious  improvements  were  already  worked,  but,  in 
addition  I  think,  very  much  from  the  fact  that,  the 
period  having  been  one,  in  the  Leblanc  industry  at 
anj'  rate,  of  severe  struggle,  there  has  been  less  money 
available  for  expensive  experiments  which  must  always 
precede  any  great  technical  improvement.  This  period 
has  been  one  of  attention  to  details,  improvement 
in  yields  and  in  fuel  economy,  and  not  one  of  striking 
originality. 

It  always  seems  to  me  that,  in  the  alkali  manufacture, 
it  is  in  times  of  prosperity  and  nob  of  adversity 
that  great  advances  have  been  made.  The  old  text 
"to  him  that  hath  shall  be  given "  has  here  again 
an  application,  that  is,  if  he  who  hath  does  not  wrap 
his  talent  in  the  napkin  of  sloth. 

The  fact  is  that  the  last  twenty  years  has,  in  the  main, 
been  a  period  of  depression  for  the  Alkali  and,  indeed 
generally,  for  the  chemical  trades  of  this  country,  a  fact 
of  which  individual  experience  has  made  the  majority 
of  us  painfully  aware.  This  period  of  depression, 
occurring  simultaneously  with  great  progress  and 
expansion  in  other  countries,  notably  in  Germany  and 
the  United  States,  naturally  turned  the  British  mind  from 
that  condition  of  industrial  satisfaction  which,  in  the 
mid- Victorian  age,  coined  the  phrase  "  England  the 
Workshop  of  the  W^orld,"  and  which,  in  our  more  sober 
senses  to-day,  we  are  forced  to  recognise  as  one  of 
industrial  jingoism. 

The  rapidity  with  which  Britain's  rivals  have  reduced 
the  British  industrial  lead  is  due,  I  consider,  in  the  case 
of  the  group  of  industries  with  which  I  am  connected, 
to  three  causes,  all  of  which  have  been  dealt  with  over 
and  over  again.  My  only  excuse  for  again  bringing  them 
forward  is  that  I  think  they  have  not  yet  been  suflSciently 
driven  home  to  us.  The  three  causes  to  which  I  refer 
are  : 

1.  The  failure  of  Great  Britain  in  the  nineteenth  century 
to  keep  abreast  of  modern  progress,  not  only  in  the 
giving  of  education  but,  worse  still,  in  the  appreciation 
of  it  when  given. 

2.  The  grotesque  failure  of  the  British  patent  law  to 
secure  for  the  general  good  that  "  consideration "  for 
which  alone  the  monopoly  is  granted. 

3.  The  loss  of  markets  due  to  the  protection  and 
tariffs  adopted  by  many  .  of  our  old  and  important 
customers. 

With  the  education  question  I  shall  deal  later  and  will 
now  pass  on  for  a  few  moments  to  our  patent  law. 

It  is  C]uite  unnecessary  for  me  to  detain  you  by  repeating 
the  facts  and  arguments  which  have  been  already 
so  well  expressed  on  many  occasions,  but  I  must  refer 
with  pride  to  the  fact  that  in  the  agitation  for  the  reform 
of  our  pernicious  patent  laws  the  Society  of  Chemical 
Industry  has  played  an  important  part  in  which  a  Past- 
President,  Mr.  Ivan  Levinstein,  has  been  a  moving 
spirit.  This  agitation  led,  as  we  all  know,  to  the  appoint- 
ment of  a  deputation  from  the  Associated  Chambers 
of  Commerce  which  in  April  1906  waited  upon  the  President 
of  the  Board  of  Trade.  A  verbatim  report  of  the  pro- 
ceedings has  been  published  in  pamphlet  form  by  the 
Manchester  Chamber.  No  sane  man  can,  I  think,  read 
this  report,  especially  the  speeches  of  Mr.  Levinstein 
and  Sir  Joseph  Lawrence,  without  being  convinced  of 
the  vital  importance  of  reform.  The  case  presented  by 
the  deputation  was  much  strengthened  by  the  speakers 
emphasising  on  our  behalf  that  we  are  willing  that  our 
own  and  the  foreign  patentees  shall  be  treated  absolutely 
alike,  each  being  subject  to  exactly  the  same  regulations ; 
for  instance  those  with  respect  to  compulsory  licenses 
and  compulsory  working  which  embody  the  most  important 
of  the  changes  required. 

A  Bill  has  been  introduced  by  Mr.  Lloyd  George  which 
appears  to  me  to  deal  effectively  with  the  subject.  This 
Bill  has  passed  through  the  committee  stage  of  the 
House  of  Commons  and  if  passed  into  law,  which  there 
is  every  reason  to  hope,  the  British  inventor  and  the 
foreign  inventor  will  for  the  first  time  each  of  them  have 
a  fair  field  and  no  favour,  and  the  British  public  will 
receive  the  "  consideration  "  for  which  the  monopoly 
is  granted,  viz. :  that  the  invention,  if  protected,  shall  hn  ; 
worked  in  this  country. 
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Loss  OF  Markets. 

I  give  below  a  table  of  figures  shewing  our  exports 
and  imports  of  alkali  and  bleaching  powder  for  a  series 
of  years : 


Bleach.           i            AlkaU. 

Caustic  Soda. 

Year. 

1 

Exports 

Imports 

Exports. 

Imports. 

Exports. 

Imports. 

tons. 

tons. 

tons. 

tons. 

tons. 

1870 

18,236 

111,021 

21,813 

1871 

23,421 

121,137 

26,879 

1872 

28,410 

131,805 

27,121 

1873 

30,843 

133,779 

33,465 

1874 

32,072 

123,928 

40,990 

1875 

40,306 

118,184 

38,562 

1876 

46,929 

143,578 

42,818 

1877 

50,374 

145,012 

45,501 

1878 

55,167 

141,266 

50,488 

1879 

58,256 

158,698 

53,650 

1880 

72,692 

180,649 

62,993 

1881 

74,016 

164.617 

64,966 

1882 

78,470 

176,922 

75,933 

1883 

78,891 

188,478 

78,793 

1884 

80,542 

160,538 

87,437 

1885 

76,036 

162,596 

89,280 

1886 

75,358 

157,282 

84,890 

1887 

75,835 

148,586 

101,193 

1888 

78,405 

163,260 

100,670 

1889 

74,944 

167,395 

98,749 

1890 

85,149 

176,158 

1,867 

97,361 

1891 

75,361 

179,857 

4,359 

9'»,214 

1892 

73,606 

182,847 

2,385 

78,350 

1893 

66,351 

180,814 

4,385 

72,396 

1894 

63,273 

177,144 

7,782 

78,623 

1895 

69,624 

179,576 

9,206 

91,388 

1896 

59,643 

124,^55 

8,808 

76,181 

1897 

58,249 

121,218 

11,370 

89,081 

1898 

55,950 

87,375 

11,987 

74,513 

1899 

64,336 

88,819 

11S88 

74,129 

1900 

64,662 

82,422 

16,103 

71.169 

1901 

49,854 

12,418 

64,338 

13,107 

54,164 

1902 

42,838 

13,168 

67,097 

12,456 

66,841 

1903 

58,840 

12,045 

65,460 

15,726 

65,023 

1904 

37.125 

11,882 

68,119 

15,771 

69,294 

1905 

47,031 

11.904 

75,632 

17,587 

73,872 

1906 

50,025 

11,874 

98,483 

15,015 

1 

80,272 

We  see  that  the  exports  of  alkali  and  bleaching  powder 
increased  steadily  and  rapidly  up  to  about  1880,  after 
which  they  remained  stationary  until  the  early  nineties 
and  then  quickly  fell  away,  while  after  1900  a  small  but 
quite  appreciable  tonnage  of  imports  of  both  alkah  and 
bleaching  powder  made  their  appearance, 
k  The  reduction  in  exports  is  well  shewn  by  the  following 
averase  fieures : 


Bleaching 
Soda  Ash.         Powder. 
j  Net  exports.  [  Net  exports. 

Caustic 

Soda. 

Exports. 

Yearly  average  for  six 
years  ending  1885  . 

Yearly  average  for  six 
years  ending  1906  . 

tons.                tons. 

164,385       1        77,509 

58,211       ■        34,732 

tons. 
97,013 
77,509 

These  reductions  in  export  are  explained,  not  that  we 
have  been  beaten  by  our  former  customers  being  able 
to  manufacture  more  cheaply  than  we  can,  but  simply 
by  their  fiscal  policy  which  practically  excludes  us  from 
their  markets. 

The  following  table  shews  the  import  duties  against 
which  we  have  to  contend  in  some  of  the  countries  which 
used  to  be  our  important  customers : 

Import  Duties. 


Germany 

France 

Spain   

Russia   

L'nited  States 


Bleaching 
Powder. 


Soda  Ash. 


CauRiic 
Soda. 


£  s.  d. 

0  10  2 

19  0 

14  4 

7  11  9 

0  18  8 


£  s.  d. 

0  15  i 

1  13  4 
14  4 
5  19  3 
1  14  6 


£  s. 

1  15 

2  12 
1  16 
9  15 

3  10 


2. — Teajtspoet  Facilities. 

Mr.  Muspratt  in  1886  read  the  signs  of  change  very 
accurately  when  he  pointed  to  the  probabihty  that 
industry  in  this  coimtry  would  be  hampered  by  inferiority 
of  transport  facilities  as  compared  with  those  enjoyed 
by  other  countries,  our  industrial  rivals. 

I  am  glad  to  think  that  our  Society  is  taking  its  part 
in  pointing  out  the  defects  of  our  present  system.  You 
are  probably  aware  that  our  Council  in  1903  appointed 
a  Committee  (called  the  Liternal  Transport  Committee) 
to  keep  watch  and  to  collect  information  upon  the 
subject.  This  Committee  published  a  Report  which 
appeared  in  the  Journal,  dated  Feb.  29th,  1904,  and  which 
gives  briefly  the  only  reliable  figures  that  I  have  seen 
indicating  for  a  number  of  chemical  manufactures  the 
proportion  which  the  total  freight  charges  on  raw  materials 
and  finished  products  bear  to  the  sale  price  of  the  finished 
goods.  I  think  that  few  of  us  realised  before  these 
figures  were  known  how  important  this  proportion  is. 
The  Committee  have  lately  been  engaged  in  the  pre- 
paration of  evidence  to  be  offered  by  the  Society  to  the 
Royal  Commission  which  is  at  present  investigating  the 
question. 

I  am  sure  that  we  are  all  glad  to  see  that  among  the 
many  able  and  distinguished  men  who  are  members  of 
this  Commission — and  in  whose  hands  an  important 
factor  in  the  industrial  future  of  this  coimtry  may  be 
said  to  rest — is  one  of  the  original  members  of  the  Society 
of  Chemical  Lidustrj',  the  Right  Hon.  Sir  John  Brunner, 
who  has  for  years  been  deeply  impressed  with  the  impor- 
tance of  removing  from  our  industries  the  handicap  of 
inferior  means  of  transport. 

From  the  figures  collected  by  the  Committee  I  find  that, 
if  the  cost  of  transport  in  this  country  were  as  low  as  it 
is  in  Germany  and  Belgium  to-day,  chemical  products 
would  be  cheaper  to  produce  by  on  the  average  10%  of 
the  sale  price ;  10%,  just  think  of  it !  Here  Is  a  possi- 
bility of  10%  rise  in  price  for  the  manufacturer  -with  no 
disadvantage  to  the  consumer. 

The  reasons  for  the  German  and  Belgian  superiority 
appear  to  be  twofold  : 

Firstly  the  railway  charges  themselves  are  [much 
lower  there  than  here  for  goods  in  Class  C.  of  our  railway 
classification.  The  rates  there  are  only  60%  of  the 
rates  here. 

Secondly.  The  fact  that  a  large  part  of  the  goods 
traffic  both  in  Germany  and  Belgium  is  carried  by  river 
and  canal  on  which  the  rates  are  materially  less  than  by 
rail. 

Sir  Cecil  Hertslet,  the  British  Consul  General  in  Belgium, 
in  his  evidence  before  the  present  Canal  Commission, 
gives  a  comparison  in  tabular  form  of  the  cost  of  trans- 
port in  Belgium  by  rail  and  canal  respectively.  The 
table  comprises  a  large  number  of  examples  varying  in 
mileage  from  30  to  94  miles  for  a  number  of  different 
classes  of  goods.  The  general  result  shews  that  their 
canal  rate  for  the  same  service  is  only  57%  of  their  railway 
rate  or  say  about  30%  of  our  general  railway  rate. 

Li  support  of  this  I  may  add  an  extract  from  a  letter 
on  the  subject  addressed  to  the  United  Alkali  Co.  from 
Messrs.  J.  P.  Best  &  Co.,  the  well  known  forwarding 
agents  of  Antwerp,  Ghent,  Flushing  and  other  places. 

"  In  a  word  we  consider  the  facilities  offered  in  Belgium 
for  carriage  by  water  are  of  immense  value  to  commerce 
and  industry.  It  is  not  an  exaggeration  to  say  that 
there  must  be  a  saving  of  at  least  25  to  50%  in  favour 
of  water  carriage." 

Great  Britain  has  railways  and  canals.  Wl^y  are  the 
results  so  poor  fronx  the  manufacturer's  point  of  view  ? 
We  are  proud  of  our  railways.  The  permanent  way  and 
passenger  rolling  stock  are  at  least  as  good  as  any  in 
the  world.  The  administration  is  pure,  and,  in  their 
dealing  with  traders,  my  experience  is  that  the  railway 
companies  are  fair,  reasonable  and  conciliatory.  But 
the  fact  is  patent  to  all  that  the  carriage  by  rail  of  our 
raw  materials  and  products  is  too  costly.  Why  ?  I 
am  not  a  railway  expert,  but  no  one  can  fail  to  notice 
that  the  German  and  Belgian  lines  have  cost  less  than 
ours,  notably  in  connection  with  the  terminals  and  the 
small  goods  traffic.     Further,  that  they  are  state  owned 
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and.  while  they  shew  a  profit,  they  are  actually  worked 
with  the  objtvt  of  dovelojiing  their  countrys  resources 
and  fostering  her  industries.  The  railways  in  these  two 
countries  are  further  stimulated  hy  the  very  real  and 
efifective  competition  of  a  splendid  and  ever  improving 
system  of  inland  waterways. 

In  Great  Britain,  with  very  few  exceptions,  the  wnter- 
wa^•s  have  remained  unaltered  and  in  the  condition 
they  were  before  the  days  of  railway  development.  As 
a  result,  our  present  ctinal  system  sutlers  generally  from 
being  of  too  small  a  gauge  to  allow  of  economical  con- 
Teyance  of  goods  and  worse  still,  the  gauge  varies.  Though 
some  of  the  canals  forming  the  several  through  routes 
are  of  sufficiently  large  size  to  take  barges  carrying  (50 
to  lOti  tons  cargo,  there  are  links  on  each  of  the  through 
routes  which  prevent  the  transit  of  boats  carrying  more 
than  "25  or  even  18  tons  of  cargo. 

Again  this  is  not  all.  Sujipose  for  instance  goods  are 
to  be  brought  from  Birmingham  to  Liverpool  for  ship- 
ment. Tliey  will  have  to  start  in  an  18-ton  long  boat 
and  then  be  tranship{>ed  into  a  larger  and  more  seaworthy 
Tessel  before  passing  out  on  to  the  rougher  water  of  the 
Mersey  estuary.  The  canals  were  made  originally  in 
■mall  lengths  each  by  a  separate  and  independent  com- 
[kanv,  and  so  to  the  present  day  do  they  remain. 

Tiiere  is  no  canal  clearing  house,  and  great  difficulties 
are  experienced  in  getting  through  rates.  When  tlirough 
rates  are  obtained  it  is  invariably  found  that  even  for 
journeys  of  considerable  length  the  distance  travelled 
on  any  one  canal  is  not  sufficient  to  give  any  advantage 
from  the  reduction  per  mile,  after  the  first  thirty  miles, 
on  a  single  canal.  The  whole  through  toll  is  really  at 
the  mercy  of  individual  links,  and  sometimes  very  small 
hnk.-s  in  the  chain  forming  the  through  route. 

The  following  table  shews  what  I  mean  and  presents 
an  analysis  of  the  through  toll  charged  on  a  considerable 
acid  trade  between  the  Weston  works  of  the  United 
Alkali  Co.  and  Wolverhampton,  a  distance  of  77  miles  : 


ago  alkali  manufacturers  situated  in  this  country,  always 
within  short  distances  of  the  collieries,  possessed  an 
apparently  inexhaustible  supply  of  cheap  and  excellent 
small  coal  or  "  slack."  The  following  table  gives  the 
yearly  approximate  average  price  paid  in  S.W.  Lancashire 
for  tiling  slack  delivered  at  the  consumers'  works. 

Average    prices   firing   slack   delivered   at  works  in  S.W. 
Lancashire. 


Year. 

s. 

d. 

!     Year. 

1 

s. 

d. 

Year. 

8.     d. 

1855 

4 

9 

1872 

5 

3 

1889 

4     3 

1856 

4 

3 

1873 

13 

0 

1890 

6     6 

1857 

4 

3 

1874 

8 

9 

1891 

7     7 

1858 

3 

9 

1875 

5 

9 

1892 

5     » 

1859 

3 

9 

1876 

5 

0 

♦1893 

5     5 

1860 

4 

9 

1877 

4 

6 

1894 

6     3 

1861 

5 

0 

1878 

4 

3 

1895 

5     7 

1862 

4 

3 

1879 

4 

0 

1896 

5     0 

1863 

4 

3 

1880 

4 

3 

1897 

5     1 

1864 

2 

9 

1881 

4 

9 

1898 

5     IJ 

1865 

3 

6 

1882 

4 

9 

1899 

6     3 

1866 

3 

9 

1883 

4 

9 

1900 

8     7 

1867 

5 

0 

1884 

4 

6 

1901 

8  10 

1868 

5 

3 

1885 

4 

3 

1902 

7     3 

1869 

4 

3 

1886 

4 

3 

1903 

6  11 

1870 

3 

9 

1887 

4 

0 

1904 

6  lOf 

1871 

4 

0 

1888 

3 

9 

1905 
1906 

6     9 
6  Hi 

•  1893,  the  year  of  a  great  strike,  5/5  was  average  price  of 
contracts,  but  slack  from  outside  districts  had  to  be  purchased 
at  an  average  price  of  about  14/-. 

The  average  price  of  firing  slack  for  the  six  years  ending 
1860  was  4/3  per  ton,  whilst  for  the  six  years  ending 
1906  it  was  7/3  per  ton.  Such  a  rise  (70  per  cent.)  in 
price  of  one  of  the  most  important  raw  materials  is  a 
factor  of  enormous  importance  in  any  industry,  and 
necessitates  a  complete  change  of  method. 

Fifty  j'ears  ago  fuel  economy  for  all  purposes,  whether 


Ttaar 

To 

Miles. 

Canal. 

Toll  including  returned  empties. 

Per  ton.             Per  ton  mile. 

We*toa 

Andntoo 

Wardle 

ABtbrrinr 

AUaiey 

Anderton 
Wardle  Lock 
.Antherley 
Aldesley 
Wolverhampton 

in 

10' 
53 

2* 

Weaver 

N.  .Staffordshire 
Shropshire  Union 
Staffs,  and  Worcester 
Birmingham 

d. 

8i 
7 
38 
6 

n 

d. 
•74 
•7 
•72 
12- 
1-75 

Wotoo 

Wolverhampton 

77 

63 

•82 

It  w  hopeless  to  compare  our  canals  with  those  on  the 
Continent  when  for  a  journey  of  77  miles  the  toll  works 
out  at  •82d.  per  ton  mile,  and  the  biggest  boat  that  can 
be  employed  in  one  carrying  an  18-ton  cargo. 

Natarailv  we  have  a  great  advantage  over  continental 
conntrien  from  the  fact  that  we  live  on  an  island  and 
that  the  distance  from  our  great  manufacturing  centres 
to  one  or  more  of  our  chief  port«.  viz. :  London.  Liverpool, 
Bn«tol  and  Hull  does  not  exceed  100  miles.  This  advan- 
t^^r-  I*  *♦  vr^fnt  to  a  great  extent  thrown  away  through 
'  ftifiency  of  our  canals  and  of   our  over- 

un^tr  that  the  real  hard  work  being  per- 
f'.rr  •  <1  iri'i  tf,'-  '/'fiiiine  enthuxiaHm  for  reform  shewn 
f<-.  Tfi<-  [.r<-«-nt  Koyal  CommisMion  will  be  productive 
of  (<r*cttcai  re«ult«.  Thew  rcnults  de[)end  largely  on 
bodies  such  as  Chamljers  of  Commerce  and  Societies 
sof-h  as  nan  to  supply  the  outnide  pressure  without 
wh»«'h  no  Royal  (^'ommiMion  can  hof>e  to  carry  its  con- 
cla«ion«  Ut  »  i-'..-i  .».v«.  or  adminintrative  reform.  Let 
OS  tb«!n   *-«  and   an  a   S^x-iety  see   to  it   that 

n'-.thin?  w,'r  apt  m  Mt  undone  to  remind  British 

'  rn  of   lite   handicap   from    which   they  suffer 

ibility,  if  not  of  removinK  it  altogether,  at  any 
r    ■  tu  •'   ".'ry  rfjnjiidTahly. 

3.— FcBu 
'i«t*nc*  of  the  chanfring  conditions  is  afforded 
'  lu*l   nae  in   the  value  of  fuel.     Fifty  yearg 


ior  power,  for  concentration  of  liquids,  or  for  furnace 
work,  was  of  comparatively  little  importance,  and  in  my 
early  days,  the  days  of  rapidly  increasing  demand,  when 
every  effort  was  turned  to  increased  production,  fuel 
economy  received  small  attention.  The  Continental 
manufacturers,  on  the  other  hand,  especially  in  Germany, 
were  from  the  start  handicapped  by  fuel  prices  two  to 
three  times  as  high  as  our  own.  As  is  naturally  to  be 
expected,  then,  it  is  to  Germany  we  have  to  look  for 
the  development  of  fuel -saving  devices,  which  in  my 
opinion  are  destined  to  play  an  ever-increasing  part  in 
our  own  technology.  In  the  production  of  economical 
steam  engines  and  efficient  boilers  the  mechanical  engineers 
of  Great  Britain  have  held  their  own,  thanks  largely  to 
the  experience  in  and  requirements  of  marine  engineering. 
British  manufacturers  have,  however,  up  to  very 
recently,  especially  in  the  Leblanc  industries,  been  far 
behind  their  German  competitors  in  adapting  to  technical 
purposes  the  successes  of  mechanical  engineering  and  in 
developing  the  possibilities  of  the  economical  concentration 
of  liquids.  I  cannot  say,  however,  that  I  consider  the 
h<Mne  manufacturers  to  be  blamed  for  their  slowness 
in  adopting  what  are  certainly  technical  improvements, 
but  which  involve  so  heavy  an  expenditure  of  capital. 
l)ecau»e  with  fuel  at  about  5/-  a  ton,  as  it  was  with  one 
notable  excejjtion  till  1898,  the  return  on  the  expenditure 
was  small.  Now,  however,  that  fuel  prices  have  risen 
to  7/-  a  ton,  the  situation  is  changed,  the  indu(;ement 
to  scrap  old  inefficient  plant  and  replace  it  by  modem 
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types  is  sufficient,  and  I  look  forward  to  rapid  changes 
in  the  methods  of  fuel  consumption  in  this  country. 
From  the  manufacturers'  point  of  view  it  is  a  misfortune 
to  be  forced  to  expend  a  serious  amount  of  capital  simply 
to  place  ourselves  in  the  position,  so  far  as  fuel  charges 
are  concerned,  in  which  we  were  10  years  ago.  But  we 
have  this  advantage  over  Continental  manufacturers 
in  the  past  that  in  manj'  directions  the  pioneer  work  has 
been  already  done,  and  expensive  experiments  have  been 
made  and   finished. 

4. — Labour. 

I  now  come  to  the  fourth  division  of  my  subject,  and 
perhaps  the  most  difficult  of  all,  viz. :  the  question  of 
Labour. 

The  last  half  centurj'  has  been  marked  by  an  advance 
in  the  rate  of  wages  all  round,  but  I  believe  that,  taken 
on  the  whole,  the  advance  in  the  rate  of  wages  has  not 
been  accompanied  by  a  corresponding  increase  in  the 
wages  paid  per  ton  of  product  owing  to  the  improve- 
ments in  apparatus  and  conditions  of  labour. 

Ml'.  Joseph  Morrison  has  kindly  furnished  me  with  figures 
showing  the  rise  that  has  taken  place  in  wages  of  process 
men  and  artisans  in  Widnes,  during  the  period  between 
1868  and  1906  : 

Process  men,  about  25%.  Artisans,  with  whom  the 
working  day  is  now  9  instead  of  10  hours  in  length  : 
Joiners,  12%;  bricksetters,  11%;  plumbers,  12%; 
labourers,  14%. 

Throughout  my  period  there  have  been  a  succession  of 
what  have  proved  to  be  on  the  whole  wise  and  salutory 
measures  taken  by  the  Government  to  improve  the 
condition  of  the  workers.  I  do  not  think  that,  apart 
from  a  few  questions  of  detail  and  in  rare  cases  of  adminis- 
tration, any  manufacturer  is  inclined  to  grumble  at  the 
working  of  the  Factory  Acts. 

With  respect  to  the  Workmen's  Compensation  Act 
which  came  into  force  on  the  1st  of  this  month,  it  is  far 
too  early  yet  to  say  what  the  effect  will  be  upon  the 
industries  of  the  country,  and  upon  the  working  men 
themselves.  I  do  not  think  that  we  can  fail  to  see  that 
the  Workmen's  Compensation  Act.  with  its  somewhat 
unexpected  development  to  cover  the  domestic  servant, 
is  a  step  in  the  direction  of  universal  national  insurance. 
In  the  meantime,  especially  as  the  tendency  for  large 
employers  of  labour  is  to  take  the  risk  themselves,  and 
not  to  employ  insurance  companies,  it  will,  I  fear,  add 
to  the  temptation  given  by  the  Act  itself,  to  weed  out  the 
weak  and  ailing,  the  partially  crippled  and  the  elderly. 
If  this  is  so,  there  will  be  additional  suffering  among  those 
whom  nature  has  not  so  well  equipped  for  the  struggle 
of  life.  Again,  it  does  not  appear  to  me  satisfactory, 
that  of  two  men  equally  qualified  for  a  particular  job, 
it  should  be  to  the  employer's  interest  to  take  the  un- 
married man  rather  than  the  married.  While  the  law  is 
as  it  is  at  present  with  respect  to  Workmen's  Compen- 
sation, involving,  so  far  as  we  can  see  at  present,  a  not 
very  large  charge  on  the  employer,  a  charge  which  I  do 
not  think  the  employers  shoxild  grudge,  and  which  I 
do  not  think  they  do  grudge,  still  I  hope  the  day  is  not 
far  off  when  universal  State  insurance  will  spread  the 
risk  over  the  whole  community,  and  remove  finally  the 
temptation  to  make  the  lot  of  the  weak,  the  elderly,  or 
the  married  man  or  woman  harder  than  is  neces.sary. 

The  great  question  of  shorter  hours  of  labour,  in  other 
words  of  a  universal  eight-hours  day,  is,  through  the  steady 
continuous  pressure  of  the  Labour  Unions  and  the  now 
comparatively  large  number  of  Labour  Members  of 
Parliament,  being  slowly  drawn  within  the  range  of 
practical  politics.  Here  we  come  across  what  I  think 
might  become  a  .serious  danger  to  any  but  the  most 
successful  manufacturer.  While  no  thinking  man  can  help 
sympathising  with,  and  wherever  po.ssible  aiding  his 
employees  to  obtain  more  time  for  themselves,  more  time 
to  live  in  their  homes  with  their  families  and  their  hobbies, 
I  do  not  think  that  the  excellence  of  the  object  should 
blind  us  to  the  practical  dangers  of  sweeping  changes. 
I  know  from  our  own  experience  that  in  some  depart- 
ments, where  the  work  involves  heavy  physical  or  mental 
strain,  the  change  from  two  shifts  of  twelve  hours  to  three 
shifts  of  eight  hours,  even  though  it  entails  the  employ- 


ment each  24  hours  of  an  extra  man  on  the  same  apparatus, 
results  in  a  reduction  of  the  labour  cost  per  ton  of  product, 
and  better  yields.  I  know,  on  the  other  hand,  that  in 
many  instances,  I  fear  perhaps  in  most,  the  compen- 
sating increase  in  output  or  reduction  of  waste,  is  not, 
and  cannot  be  obtained.  3L:.  Arthur  Shadwell,  in  his 
book  on  Industrial  Efficiency,  states  that  "At  the  Trades 
Union  Congress  in  the  autuum  of  1905,  acquiescence  in 
a  resolution  in  favour  of  the  eight  hour  day  was  expressly 
refused  on  behalf  of  the  Lancashire  Cotton  Workeis  on 
the  ground  that  they  could  not  afford  to  shorten  hours 
until  they  are  reduced  in  other  countries."  In  the  case 
of  the  industry  with  which  I  am  personally  connected, 
with  the  best  will  in  the  world,  we  have  been  unable  to 
put  more  than  about  one-third  of  our  process  men  on  the 
eight-hour  shift.  In  some  instances,  indeed,  after  once 
going  on  to  the  eight  hours,  we  have  been  forced  to  return 
to  the  twelve  hours,  with  all  the  admitted  evils  of  the 
double  shift  at  the  week  end.  It  is  well  to  remember 
that  by  far  the  largest  part  of  the  cost  of  materials  repre- 
sents ultimately  a  labour  charge,  and  if  by  legislation  a 
change  is  enforced  in  any  one  country,  which  practically 
increases  the  cost  of  labour,  the  price  of  all  commodities 
will  rise  of  necessity  almost  pro  rata.  Our  country  would, 
as  a  result,  be  most  seriously  hampered  in  the  international 
fight  for  industrial  existence.  It  is  not  easy  to  conceive, 
on  the  other  hand,  a  practical  measure  which  would 
produce  more  generally  beneficent  results  on  the  phj'sical 
and  moral  well-being  of  the  human  race  than  an  inter- 
national eight-hours  law  throughout  the  civilised  world 
for  certain  occupations  for  which  from  time  to  time  the 
eight  hours  system  may  be  considered  suitable.  Perhaps 
some  day  such  a  subject  may  fall  within  the  limits  of  a 
"  Hague  Tribunal." 

In  a  word,  the  general  labour  conditions  are  all  tending 
by  actual  rise  in  wages,  by  restriction  of  hours  of  labour, 
and  by  the  extension  of  the  legal  obligations  of  the 
employer,  to  raise  the  total  labour  cost  of  our  products. 
The  same  tendency  is  showing  itself  in  an  even  more 
marked  degree  in  Germany.  It  is  within  my  knowledge 
that,  in  the  course  of  the  last  fourteen  years,  the  average 
wages  of  process  men  and  labourers  in  two  large  chemical 
works  in  the  Rhineland  district  have  risen  30%,  and  are 
now  practically  the  same  as  our  Lancashire  wage,<.  In 
addition,  the  legal  charges  and  liabilities  of  the  employers 
for  insurance  and  compensation  are  greater  than  ours  are. 
The  result  will  be  undoubtedly,  both  in  this  country  and 
in  Germanj",  that  there  will  be  a  large  extension  in  the  use 
of  labour-saving  machinery  and  in  devices  which  already 
have  been  developed  with  so  much  ingenuity  and  skill 
in  the  United  States  of  America. 

Xo.  5. — Education. 

I  feel  most  seriously  that  in  attempting  to  discuss 
this  much  debated  question,  that  question  above  all 
others  which  has  received  the  anxious  consideration  of 
and  which  has  been  illuminated  by  the  weighty  utterances 
of  so  many  intellectual  giants  of  the  day,  I  am  rash  even 
to  the  verge  of  presumption.  Still,  there  are  some  points 
on  which  I  feel  strongly,  and  I  propose  with  the  greatest 
diffidence  to  place  them  before  you. 

For  many  years  past,  the  excellence  of  the  scientific 
training  in  the  German  universities  and  technical  high 
schools  has  been  held  up  to  us  as  a  standard  for  this 
country  to  emulate.  Xo  one  doubts  to-day  that  much 
of  the  development  of  the  German  chemical  industry  is 
due  to  the  large  supply  of  highly  trained  men  available 
in  that  country  for  technical  purpo.ses.  From  figures 
very  kindly  obtained  for  mc  by  Mr.  Fritz  Vorster,  of 
Cologne,  from  Professor  Duisberg,  of  Elberfeld,  I  am 
able  to  give,  for  1904  and  1905,  the  number  of  chemical 
students  who  obtained  the  doctor's  di|)loma  and  the 
technical  high  school  diplomas  in  Germany: — 1904, 
summer  and  winter  terms,  421  ;  1905,  do.,  376.  The 
figures  are,  I  understand,  abstracted  from  a  statistical 
Report,  prepared  by  the  secretary  of  the  Society  of 
German  Chemists.  This  is  a  very  largo  supply  of  trained 
men,  and  Professor  Duisl>erg  goes  on  to  say  tliat  of 
these  men,  as  they  leave  tiie  University  and  High  School, 
the  majority  become  professors  at  high  schools,  and 
the  remainder  become  works'  chemists,  analytical  chemists. 
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rwearch  cheniists.  and  works'  managers.  Considerable 
light  is  tbrown  upon  the  niunber  and  distribution  of  the 
cheniist.<!  who  select  n  teohnioal  career  by  the  following 
t«ble.  whiih  I  have  abstracted  from  a  most  interesting 
»nd  exhaustive  pajxr  by  Professor  Duisberg.  published 
in  1S96.  The  table  is  ten  years  old.  but  is  none  the  less 
interesting  on  that  account.  We  have  every  reason  to 
believe  that  a  similar  table,  prepared  to  illustrate  the 
conditions  to-day.  would  be  even  more  striking : — 


parisons  are  made  between  the  number  of  students  of 
engineering,  for  instance,  at  science  schools  here  and  in 
German}-,  it  is  putting  the  boot  on  the  wi-ong  leg  to  call 
for  more  schools.  The  real  difference  lies  in  the  lack 
of  scholars,  and  the  reason  is  that  the  manufacturers  in 
Germany  and  elsewhere  have  long  ago  realised  the  value 
of  highly  trained  men  in  industry,  and  have  created  a 
demand  for  them." 

Elementary  and  Technical  Education. — Considerable  as 
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>Ir.  Max  Hasenclever  has  very  kindly  given  me  the 
following  most  useful  information  on  the  utilisation  and 
tnining  of  chemists  in  the  German  heavy  chemical 
trade  : — "  In  our  industry  every  process  is  placed  under 
the  management  of  a  duly  trained  chemist,  who  has  to 
take  the  responsibility  for  good  working.  For  these 
chemists  we  yirovide  residences  in  the  neighbourhood 
of  otir  works,  in  order  that  they  may  be  at  hand  when 
nece«*ary."  Mr.  Paul  Kestner  has  very  kindly  obtained 
foe  me  the  following  very  interesting  information  as  to 
the  output  of  trained  chemists  in  France  : — "  The 
foHowing  i.s  the  information  that  I  have  been  able  to 
obuin  to  this  date  concerning  the  young  men  who  each 
year  y^sa  into  business  having  the  "diploma  of  chemist 
Of  ernhneer-chemiKt  : — 
Nomber  of  Diplomas  given  yearly  :  — 
Inlvenit'-  <le  Kennes,  1. 

Ecole  fl»»  Htes.  Etudes  Industrielles,  Lille,  2. 
I."!"  '!■  niraie  de  Lyon,  16  (U  years  average). 
>  'nie  de  Kouen,  6. 

'  Lille,  7  (3  years  av.). 

'  jue  de  Nancy,  26  (6  years  av.). 

'  f'arii.  30  (H  years  av.). 

•»  &  Manufactures  de  Paris,   15. 
-i'jii>-  A  d<-  Chimie  de  Parid,  20. 

V  de  Cfumle  de  Paris,  20  (6  years  av  ) 
lu  Nord,  Lille,  19. 
■  •    'I-  Paris,  73  (11  years  av.). 

r.iellle,  10. 
■ulen,   Itoubalx,  6. 
>rt«  Iiidustriels  de  Koubaix  (Xord),  5. 
rd  to  higher  scientific  education 
n<em»d,  is,  I  consider,  very  well 
•  II  in  I'id  "  Industrial  I-Jflficiency." 
,.      ,     -  '•••rman  High  S<hooiH  arc  repre- 

*^^*i  .n  tJiiiUhil  by  tJie  L'niverMticH  and  Sfmial  folleges 
of  Sci'Tjre.     •'  Here  agam  a  marked  development  has  taken 

*  ^■'•*'"''.  f'^'th  in  the  e«t.-iMi«hment  of  wience 
n  the  old  wniverxitieH.  jmrticulariy  of 
'1  sfili  more  in  the  growth  of  the  new 
■idon.  yUnrhf-nU-T,  LivcriK,ol.  liirmingham, 
I.  nnd  South  Wales.  I  underHtand  from 
■  it  in  eijuij»ment  and  teaching, 
are  not  infi-rior.  Nomctimes  they 
'.  ':,nu;,r   vhfK^U  el»ewher»-.     When   com- 
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are  the  changes  which  have  taken  place  in  education  of 
the  staflf  in  our  manufactories  since  the  time  when  I  first 
entered  the  chemical  trade,  they  are  entirely  dwarfed 
by  those  which  have  taken  place  in  the  education  of  the 
men.  I  have  watched  one  or  two  generations  of  boys 
grow  up  to  men  in  our  works  in  Widnes,  and  whatever 
may  be  the  deterioration  in  physique  and  stamina  that 
have  been  produced  by  exhausting  work  and  town  or 
even  slum  life,  there  is  no  doubt  that  the  boys  and  j^oung 
men  of  to-day  are  intellectually  brighter  than  the  boys 
and  young  men  of  fifty  years  ago.  Defects  there  have 
undoubtedly  been  in  the  educational  organisation,  defects 
due  to  lack  of  system,  and  especially  to  lack  of  adequately 
trained  teachers,  but  the  final  result  is  a  distinct  improve- 
ment in  mental  acuteness  or  the  power  to  grasp,  to 
appreciate,  and  to  meet  new  conditions.  Whether  the 
average  product  of  our  elementary  schools  is  even  yet 
equal  to  the  average  product  of  the  German  schools, 
with  their  superior  and  better  trained  teaching  staff, 
I  have  little  means  of  judging,  but  I  can  certainly  testify 
to  a  distinct  and  marked  improvement  in  this  country. 

In  connection  with  the  elementary  education,  I  par- 
ticularly want  to  make  a  few  remarks  on  the  evening 
continuation  classes  in  the  so-called  technical  schools, 
which  are  a  marked  feature  of  the  modern  system, 
especially  in  Lancashire.  In  the  fiist  place,  these  con- 
tinuation classes  are  intended  for  the  boj's  who  have 
left  the  elementary  school,  and  in  some  capacity  or  other 
are  starting  to  earn  their  own  daily  bread.  They  tend 
not  only  to  add  to  the  meagre  knowledge  the  elementary 
school  has  managed  to  instil,  but  perhaps,  which  is  more 
important,  they  prevent,  (hiring  the  first  thoughtless 
years  of  youth,  the  loss  of  what  has  been  already  leanit. 
This  country,  and  of  course  other  countries  as  well  are 
spending  in  the  aggregate  enormous  sums  of  money  on 
elementary  education,  and  there  is  a  very  serious  risk 
of  a  large  proportion  of  this  expenditure  becoming 
unyjroductive  if  at  the  age  of  14  the  children  pass  direct 
into  the  struggle  of  daily  life  with  no  compulsion  and 
little  inducement  to  maintain  this  meagre  store  of  know- 
ledge. In  fiermany,  these  evening  continuation  schooU 
are  also  established  in  many  places,  and  in  some,  attend- 
ance is  compulsory  for  a  few  hours  a  week  from  the  age» 
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of  14  to  17.  No  doubt  it  seems  hard  on  the  youngsters 
that,  while  still  practically  children,  they  should  be 
forced  to  attend  classes  in  the  evenings  after  the  close  of 
their  day's  work,  but  I  wish  very  seriously  to  commend 
to  your  consideration  the  question,  whether  it  would  not 
be  wiser,  in  the  interests  of  the  boys  themselves  and  of 
the  community  who  have  already  made  so  many  sacrifices 
for  elementary  education,  to  make  the  attendance  com- 
pulsory. I  cannot  think  that  two  hours  two  evenings 
a  week  in  the  winter  months  for  the  two  years  after 
leaving  the  elementary  school  would  constitute  a  great 
hardship  or  a  great  additional  expense  to  the  community, 
and  I  feel  strongly  that  the  country  would  reap  the 
benefit.  So  keenly  do  many  manufacturers  of  my 
acquaintance  feel  as  to  the  desirability  of  the  continuation 
classes,  that  thej^  have  made  it  a  condition  of  employment 
when  engaging  boys  that  they  shall  attend  a  certain 
number  of  evening  classes  during  the  winter,  the  employers, 
of  course,  in  these  cases  pajing  the  fees. 

Mr.  Shadwell,  in  his  interesting  book  to  which  I  have 
before  referred,  points  out  a  most  important  difference 
between  the  technical  school  development  in  Germany 
and  in  this  country.  In  Germany,  he  states,  "  the  tech- 
nical schools  supply  the  large  industries  mainly  from 
above,  they  train  men  who  have  previously  had  a  superior 
general  education  as  heads,  officials,  and  experts.  In 
England  they  supply  mainly  from  below ;  they  educate 
boys  belonging  to  the  working  classes,  boys  at  work  in 
the  mill  or  at  the  forge,  into  foremen,  overlookers, 
managers,  and  experts.  In  Germany,  the  real  work  of 
the  technical  schools  is  done  in  day  classes,  in  England, 
in  evening  ones."'  This  is  a  most  important  difference, 
and  I  understand  that  in  Germany  they  have  no  such 
phenomena  as  the  evening  classes  in  the  technical  schools 
of  the  North  of  England,  which  are  crowded  with  boys 
and  men  of  the  working  classes.  It  really  appears  to 
me  as  if  England  were  about  to  take  the  lead  in  a  move- 
ment, the  importance  of  which  in  chemical  manufacture 
cannot  be  exaggerated,  a  movement  to  develop  a  better 
type  of  foreman.  It  is  difficult  to  adequately  appreciate 
the  importance  of  the  part  played  by  these  non- 
commissioned officers  of  industry,  a  part  at  least  as 
important  as  that  played  by  their  highly  trained  prototype 
in  the  army. 

I  should  like  to  conclude  my  remarks  on  education  by 
still  another  quotation  from  !Mr.  Shadwell,  who  says : — 

"  Summing  up  this  comparison  (between  Germany  and 
England),  we  may  say  that  while  England  has  long  been 
backward  in  technical  education,  it  has  of  late  years 
righted  itself  with  so  much  energy  that  the  provision  from 
below  is  already  greatly  superior  to  that  of  Germany, 
and  the  provision  from  above  has  at  least  equal  poten- 
tiality if  the  same  use  is  made  of  it." 

Before  leaving  altogether  the  question  of  education,  I 
should  like  in  the  strongest  terms  to  give  my  support  to 
the  principles  underlying  Professor  Meldola's  recent 
presidential  address  to  the  Chemical  Society.  The  work 
of  the  pure  scientist  is  inseparably  connected  with  every 
department  of  material  progress,  and  every  progressive 
country  owes  it  to  its  own  fair  fame  to  bear  its  part  in  the 
advancement  of  knowledge  of  nature's  laws.  The  main- 
tenance and  endowment  of  institutions  and  organisations 
for  pure  research  whether  physical,  chemical,  or  physio- 
logical is,  in  my  opinion,  not  only  the  duty  of  the  com- 
munity as  a  whole,  but  pre-eminently  .so  of  those  to  whom 
technical  success  has  brought  material  prosperity.  We 
have  in  this  country  a  number  of  institutions  devoted  to 
research,  but  in  my  opinion  one  and  all  are  insufficiently 
supported. 

I)r.  Mond's  princely  gift  to  the  Royal  Institution  is  an 
example  we  should  all  like  to  see  imitated,  and  I  feel  con- 
fident that  an  extension  of  the  public  and  private  support, 
not  only  to  the  Royal  Institution,  but  to  the  National 
Physical  Laboratory  and  the  Research  Fund  of  the 
Chemical  Society,  would  not  only  increase  our  prestige 
as  an  enlightened  and  progressive  people,  but  from  the 
more  sordid  point  of  view  of  material  prosperity  prove  a 
good  investment. 

I  must  now  draw  my  desultory  remarks  to  a  close,  and 
in  doing  ao.  apologise  for  their  inordinate  length.  I  only 
hope  that  some  of  the  points  I  have  mentioned  may,  from 


the  very  fact  of  their  having  been  once  again  raised  and 
discussed,  be  brought  by  ever  so  little  nearer  to  a  satis- 
factory solution.  In  the  highly  complex  system  of  modern 
industry  in  which  so  many  agents  and  factors,  government, 
capital,  technical  training,  labour,  supplies  of  raw 
materials,  transport,  and  markets  each  play  an  important 
and  essential  part,  it  is  no  easy  matter  to  adjudicate  the 
respective  praise  or  blame  for  prosperity  or  adversity. 
While  on  the  whole  I  do  not  wish  to  acquit  the  manufac- 
turer or  capitalist  for  the  share  he  has  undoubtedly  taken 
in  delaying  the  progress  of  our  industries  by  the  failure 
to  demand  the  highest  educational  facilities  for  his  staff, 
or  even  to  make  use  of  highly-trained  brains  when  such 
have  been  available,  it  appears  to  me  that  want  of  fore- 
sight on  the  part  of  Parliament  is  responsible  for  a  great 
portion  of  the  disadvantages  vmder  which  we  have 
laboured. 

Before  I  sit  down  I  wish  to  offer  my  hearty  thanks  to 
I\rr.  Fritz  Vorster.  Mr.  Max  Hasenclever,  Mr.  Paul  Kestner, 
and  Dr.  Hawliczek  for  the  very  valuable  information 
which  they  have  so  generously  given  to  me,  and  which 
has  been  of  the  greatest  assistance  to  me  in  the  preparation 
of  my  Address. 

Sir  BovERTOX  Redwood  said  he  was  sure  they  were 
all  agreed  that  that  eminently  practical  and  most  sug- 
gestive address  to  which  they  had  just  listened,  was  well 
worthy  to  rank  with  those  which  had  preceded  it.  He 
supposed  that  they  must  admit  that  there  was  room  for 
differences  of  opinion  respecting  the  causes  of  the  unsatis- 
factory features  of  the  country's  position  in  the  chemical 
industry,  to  which  the  President  had  alluded.  But  it 
was  clear  that  nothing  but  benefit  could  result  from  a 
careful  study  of  the  review  which  had  been  presented  to 
them  with  all  Mr.  Carey's  long  experience  justifying  the 
remarks  which  he  had  made.  And  there  again  they  saw 
in  that  address  an  illustration  of  the  public  benefits 
conferred  by  that  Society  in  furnishing  an  opportunity 
for  the  periodical  dissemination,  through  addresses,  of 
highly  specialised  knowledge.  Mr.  Carey  had  not  hesitated 
to  point  out  directions  in  which  they  could  move,  with 
the  object  of  placing  themselves  in  a  better  position  to 
meet  the  ever- increasing  keenness  of  competition  from 
other  nations.  The  causes  of  their  difficulties  which  Mr. 
Carey  had  put  before  them,  would,  undoubtedly,  receive 
the  most  serious  consideration.  Such  weighty  remarks 
were  deserving  of  the  widest  possible  publicity.  It  was 
true  that  this  country  occupied  a  position  of  great 
advantage  as  a  centre  of  manufactures,  but  they  must 
all  now  admit  that  they  had  relied  too  much  on  their 
natural  advantages.  They  were,  he  trusted,  awakening 
to  the  fact  that  those  advantages  were  not  alone  sufficient 
for  the  maintenance  of  commercial  supremacy,  and  to 
think  there  was  reason  that  their  lost  ground  might  be 
regained.  He  proposed,  for  their  acceptance,  a  very 
cordial  vote  of  thanks  to  Mr.  Carey  for  his  presidential 
address. 

Professor  Fkaxklaxd,  in  seconding  the  vote  of  thanks, 
said  what  an  exceptional  opportunity  it  was  to  listen  to 
the  experience  of  a  man  who,  like  the  President,  had 
been  associated  almost  entirely  with  one  industry,  and 
that  one  of  the  most  important  industries  of  the  country, 
for  a  period  of  fifty  years.  Mr.  Carey  had  touched  on 
subjects,  social  and  political,  interesting  to  an  even 
wider  circle.  Indeed,  he  would  like  to  see  that  address 
put  into  the  hands  of  every  member  of  Parliament  to 
commit  to  heart.  Academic  teachers  of  chemistry  should 
be  very  grateful  to  Mr.  Carey  for  his  remarks  on  the 
scientific  training  needed  to-day.  He  had  not  com- 
plained, on  the  other  hand,  that  manufacturers  were  not 
taking  advantage  of  the  men  who  had  been  trained  in 
the  schools.  The  address  was  a  most  valuable  contri- 
bution to  chemical  industry. 

The  vote  of  thanks  was  passed  by  acclamation. 

The  President  thanked  Sir  Boverton  Redwood  and 
Professor  Frankland  heartily  for  the  very  kind  way  in 
which  they  had  spoken  of  his  address,  and  also  the  meeting 
for  the  wav  in  which  they  had  received  the  too  kind  words 
of  those  who  had  proposed  and  seconded  the  vote. 

RE-APPOINTMEXT    of    .\CDlTORS 

Mr.  C.  Rawsov  projiosed  that  the  auditors,  Messrs.  Miall. 
Wilkins,  Randall  &  Co.,  who  had  done  their  work  so  well 
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m  the  past,  be  ir-appointed  at  a  remuneration  of  ten 
puu»fA>.  Mr.  J.  M.  caBsos  seconded,  and  the  resohition 
va^  carrictl  unanimously. 

Place  of  Next  Meetixc. 

Dr.  J.  T.  DiNX  (Newoastle-on-Tynel.  a.-;  Viie-Chairman 
of  the  NewiAstle  Section,  said  he  had  first  to  express  his 
rfgret  that  the  Chairman  of  the  Section.  Professor  Louis, 
was  not  there  to  make  the  i>ro}>i>sition  wliich  he  had 
to  submit  to  them,  but  he  had  been  called  out  of  the 
country.  He  had  to  iiroiK>se  that  the  next  meeting  of 
thf  Society  l>e  held  at  Newcastle.  Newcastle  was  not 
unknown  to  them.  It  was  at  Newcastle  that  one  of 
the  first  meetinits  was  held,  twenty-three  years  ago. 
Chemical  industries  were  by  no  means  the  same  as  they 
were  in  1SS4.  There  ha*L  indeed,  been  changes,  to  which 
the  IV'sident  ha*i  referrtnl.  but  there  were  signs  that  the 
pbivnix  was  now  rising  from  its  ashes  ;  there  were  new 
industrie«<  on  the  Tyne  which  were  not  there  then,  and 
it  might  be,  that  next  year.  Newcastle  would  have  some- 
thmic  noyel  to  show   the  Soi-iety. 

.Mr.  N.  H.  M.\KTix.  as  Chairman-elect  of  the  Section, 
heartily  concurred  with  all  that  Dr.  Dunn  had  said. 
Thev  would  have  the  cordial  co-oj)eration  of  the  civic 
authorities  and  of  the  I'niversity  of  Newcastle.  Their 
Section  had  been  in  other  directions  so  industrious  that 
he  could  asj»ure  the  members,  and  the  ladies  especially, 
that  thev  would  not  .find  them  so  "dour"  £ks  they 
vuppoe^ed!  He  had  the  greatest  pleasure  in  seconding  the 
renolution. 

Sir  S.wfBL  Sadler  supported  the  resolution.  They 
did  not  look  upon  Middlesborough  as  a  thing  of  beauty 
or  a  joy  for  ever,  but  he  could  assure  them  they  would 
fce  able  to  show  them  .«ome  wonderful  improvements 
which  had  taken  place  in  the  town  in  the  last  twenty  or 
thirty  vean*.  They  in  Middles borouiih  were  not  connected 
with  that  rule-of-thumb  which  had  been  a  disgrace  for 
iio  many  vears.  They  were  only  fifty  or  sixty  years 
old  but  they  had  done  a  good  deal  in  that  time;  they 
had  built  up  a  great  town.  Their  motto  was  Erimiis. 
To-dav  with  that  motto  in  their  hearts  and  a  good  deal 
to  encourage  them  in  their  lives,  they  challenged  the 
world  in  cheap  steel  and  other  things  they  were  interested 
in,  and  if  the  Society  came,  they  then  would  be  shown  a 
town  that  had  only  some  fifty  years  over  it,  but  that 
bad  learned  something  in  that  short  period. 

(>n  the  motion  being  put  to  the  meeting,  it  was  unani- 
motwly  carried. 

Votes  of  Thasks. 

Dr.     E.    Divers    was    very    pleased    to    have    been 

intnuted  with  the  proposal  of   a  vote  of  thanks  to  the 

l'niver*ity  for  lending  the  room  for  the  purpose  of  that 

meeting.       .\t     their    annual     meetings     they     were     so 

».r.f.r.!i    'i^y^iendent   on    the    kindness    and   hospitality    of 

vB-ited,  that  without  it,  their  visits  would  be 

I  a  failure.     In  proponing  the  vote  of  thanks, 

h-  i.ke  to  congratulate  Birmingham  on  the  great 

»',  -  i.K  h  had  attended  it.n  efforts  in  regard  to  the 

I  niv' -    •.    .11  wliith  resjie't  it  was  not  behind  any  other 

city    '■:    F  ■.■*.'. (1.     Forty   yeapt    ago   he   u.ted    to   lecture 

on    Ml*'  -        '•i'dica   at    (^ueen'n    College,  the  fore-runner 

of    .M*-   r.    '  ■    • /e,    which    had    become    the    University. 

H*"  i- v  %  -■.  r.iul  to  do  with  the  founding  of  another  great 

'  the    i>rinci)iAl    University    in  Japan.     When 

.'  to  that  country,  it  wa«  in  connection  with  a 

'  '     '     •'      ^^-won  College    of    Birmingham, 

III  with  other  institutions,  the 

I  •    va«t  nucceHK  of  Japan  in  its 

w«n  aod  ixkM>uf«<  tur«p<  and  financial  affairs   was  due  to 

th*  fvf  that  it  had  fnllv  re<OKn»«ed  that  im])ortance  of 

•  '>f  public  life,  the  recognition 

A  broMKht  about  the  organiaa- 

'■    h  wkn    not   to    enfrourage 

■  ience   into  all   j>artH   of 

^able  niiniljer  of  JapaneHe 

I  ■  :     -  ■•  •■•      ■     '-   •  :v.     In  liu  |>art  of  the  world  wa-^  the 

^  •   ■  ■      '■    '  -.'I      A:    Indu»tr>'   more   keenly  apprc<iated. 

'  V  iTTfat  pleasure  in  rirofK»*ing  a  vote  of  thanks 

.emity  authf/rit»e«  (or  allowing  them  to  hold 

t — .   ._;£:aig  ia  that  buildiog. 


Dr.  R.  Grkio-Smith,  as  representing  a  Section  in 
a  land  beyond  the  seas,  begged  to  second  the  vote  of 
thanks. 

The  vote  was  passed  unanimously,  and  the  proceedings 
terminated. 

The  members  and  the  guests  now  adjourned  to  the 
Grand  Hotel,  where  they  were  entertained  at  luncheon, 
by  the  Committee. 

The  Luncheon. 

The  luncheon  was  served  in  the  Grosvenor  Room,  the 
banquetiiisj  hall  of  the  Grand  Hotel.  The  President, 
Mr.  Eustace  Carey  presided.     After  the  luncheon  : 

Professor  Fkankland  extended  a  hearty  welcome  to 
all  in  the  name  of  the  Committee  and  the  local  gentlemen 
who  were  associated  with  them  as  a  Reception  Committee  ; 
it  was  a  matter  of  great  satisfaction  to  see  so  many  with 
whom  he  had  been  associated  for  five-and-twentv  years 
at  least,  and  identified  with  that  Society  since  its  founda- 
tion. In  the  name  of  the  Section  and  of  the  Reception 
Committee  he  would  express  the  hope  that  the  meeting 
would  be  a  great  success. 

VISITS  TO  WORKS   AND    PLACES  OF  LOCAL 
INTEREST. 

First  Day. — Wednesd.ay,  July  10th. 

Glass-Works  of  Messrs.  F.  and  C.   Osler,  Limited. 

Leader :    H.  L.  Heathcote. 

This  firm  was  established  in  the  year  1807.  At  first  its- 
work  was  confined  to  glass  cutting,  and  among  its- 
productions  the  crystal  fountain,  exhibited  at  the  Inter- 
national Exhibition  of  1851,  stands  pre-eminent.  In 
later  years  glass-blowing  works  were  established. 

During  the  past  fifteen  years  the  firm  has  considerably 
extended  the  scoi>e  of  its  work,  especially  in  the  direction 
of  brass-working.  This  was  revealed  by  an  inspection 
of  the  show  room  of  the  firm,  where  ornamental  and 
decorative  work,  more  particularly  electric  light  fittings, 
occupied  a  prominent  place. 

Works  of  Messrs.  Elkington  and  Co.,  Ltd. 
Leaders :   A.  E.  Tucker  and  W.  A.  S.  Calder. 

This  firm  holds  warrants  as  Silversmiths  to  the  King 
and  most  of  the  Royal  and  Imperial  families  of  Europe. 
The  complete  process  for  the  electro-deposition  of  metal* 
was  patented  and  secured  by  Messrs.  G.  R.  and  Henry 
Elkington  in  the  year  1840,  and  its  application  to  the 
manufacture  of  articles  of  everyday  utility  led  to  the 
founding  of  the  firm  of  Elkington  and  Co.,  now  holding  for 
upwards  of  half  a  century  the  principal  position  in  the 
trade.  One  of  the  specialities  of  the  firm  is  the  manu- 
facture of  table  plate  for  hotel  and  steamship  use.  On 
account  of  the  beauty  and  durability  of  silver  and  gold, 
large  quantities  of  metal  fittings  of  every  variety  are 
yearly  plated  by  the  firm  with  these  metals.  Plating 
with  other  metals,  tin,  copper,  bronze,  nickel,  &c.,  is  also 
extensively  carried  out. 

Of  especial  interest  is  the  api)lication  of  the  process  of 
electro-deposition  to  the  reproduction  of  works  of  art, 
and  the  firm  holds  the  right  from  the  State  Department 
of  Science  and  Art  at  South  Kensington  for  the  repro- 
duction of  the  Art  treasures  of  the  National  Museums. 

The  firm  has  a  large  department  devoted  to  the  ])ro- 
duction  of  solid  silver  ware  of  every  description,  with  a 
staff  of  skilled  artists  continually  employed  in  designing 
and  modelling. 

As  an  alternative  entertainment  an 
Organ  Recital  was  given  on  the  Grand  Organ  or 
the  Birmingham  Town  Hall 
By  Mr.  C.  W.  Perkins,  the  City  Organist. 

In  this  Hall  are  held  the  series  of  triennial  mu.sical  festi- 
vals for  which  since  1708,  Birmingham  has  been  noted. 
Here  Mendelssohn's  "  Elijah  "  was  produced  on  Aug.  25th, 
lK4f),  and  conducted  by  the  composer  him.self.  The 
organ,  a  famous  instrument,  was  built  by  Hill  of  London, 
in  1834,  and  cost  about  £3,0(K),  a  similar  sum  having 
been  exiHjnded  since,  in  additions  to  it. 
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Beception   at   the   New   University   Buildings,    at 
bourxbrook. 

On  arriving  at  the  new  buildings  of  the  University, 
the  members  were  conducted  to  its  Great  Hall,  where  they 
were  received  by  the  Vice-Chancellor,  and  the  Principal 
of  the  University,  Alderman  C.  G.  Beale,  M.A.,  J. P.,  and 
Sir  Oliver  Lodge,  LL.D.,  F.R.S.  After  the  Reception 
they  were  conducted,  in  parties  of  about  thirty,  to  the 
different  departments  of  the  University,  where  they  were 
received  by  the  professors  and  lecturers,  who  explained 
the  work  carried  on  in  the  different  laboratories.  After 
the  tour  of  inspection  tea  was  served  in  the  refectory. 

The  following  notes,  supplied  by  the  respective 
Professors,  indicate  the  work  which  will  be  carried  on 
in  the  different  departments. 

Department  of  Mining  and  Metallurgy. — In  the  lower 
floor  there  is  a  coal  mining  laboratorj',  and  draughting 
room,  together  with  a  metal  mining  laboratory  for  treating 
gold,  silver,  lead,  and  copper  ores. 

On  the  first  floor  is  the  metallurgical  department.  For 
lecture  purposes,  and  for  the  teaching  of  assaying  and 
analysis,  provision  is  made  in  a  large  laboratory,  where 
are  the  necessary  rooms  for  dry  assaying  and  for  preparing 
and  sampling  metals  and  ores  for  testing,  together  with 
a  balance  room,  store  rooms,  and  room  for  the  instructors  in 
assaying.  In  addition,  there  are  separate  rooms  for  the 
electro-deposition  of  metals,  the  microscopic  examination 
of  metals  and  alloys,  and  the  measurement  of  high  tem- 
peratures. In  the  same  block  are  rooms  respectively  for 
research  students,  the  departmental  library,  and  the 
Professor's  private  work.  Above  the  smaller  rooms,  and 
lighted  from  above,  is  the  metallurgical  teaching  museum, 
which  already  contains  upwards  of  one  thousand  samples. 

The  other  portion  of  the  metallurgical  department  is 
in  a  separate  building  near  to  the  power  station.  It  is 
divided  into  two  sections,  one  dealing  with  steel,  and  the 
other  with  gold,  silver,  copper,  lead,  and  with  alloj's. 
The  apparatus,  all  on  a  practical  working  sca}e,  includes 
a  two-ton  Siemens  steel  furnace  with  electric  hoist, 
crane,  and  boiler ;  a  water-jacketed  blast-furnace ; 
roasting  furnaces ;  a  cyanide  plant ;  a  chlorination 
barrel,  and  an  ore  crusher.  This  plant  is  the  most 
complete,  for  piirposes  of  instruction,  of  its  kind  at  present 
in  the  United  Kingdom. 

The  Experimental  Mine. — At  the  corner  of  the  site 
there  is  an  experimental  mine  which  is  unique  in  this 
country.  It  consist?  of  about  two  acres  of  land  under 
which  is  built  an  exact  copy  of  the  workings  of  a  coal 
mine,  illustrating  the  different  methods  of  operation. 
Its  purpose  is  to  give  practical  illustration  to  the  teaching 
of  imderground  surveying  and  levelling,  and  connecting 
■surface  and  imderground  surveys,  and  for  demonstrating 
and  investigating  the  pecxiliarities  of  mine  ventilation, 
such  as  the  splitting  of  air  currents,  losses  due  to  pressure, 
and  the  characteristics  of  mechanically  produced  ventila- 
tion. 

The  Power  Station  contains  three  high-pressure  boilers 
of  150-h.p.  each,  and  two  large  heating  boilers  which  are 
fitted  with  mechanical  stokers.  The  engine  room  contains 
■four  samples  of  high-class  modern  practice  in  steam 
engine  work,  e^ich  engine  being  of  about  100-h.p.,  and 
driving  draamos.  In  addition,  there  are  two  large  gas 
engines,  an  oil  engine,  and  an  ammonia  plant,  so  that  the 
power  station  answers  the  double  purpose  of  generating 
power  and  providing  the  laboratory  for  the  instruction  of 
students  on  the  subject  of  heat  engines.  The  foundry 
and  forge  are  equipped  with  modern  appliances  for 
demonstrating  foundry  practice,  and  the  general  prin- 
ciples of  smiths'   work. 

Mechanical  Engineering. — In  the  basement  there  is  a 
large  machine  shop  furnished  with  all  modem  tools,  and 
also  a  pattern  «hop.  On  the  first  floor  is  the  large  drawing 
office  capable  of  seating  some  120  students.  There 
ia  also  a  Hall  of  machines,  which  it  is  hoped  will  contain 
■examples  of  those  machines  which  specially  illustrate  the 
industries  of  the  locality. 

Electrical  Engineering  and  Civil  Engineering. — This 
department  ccmtains  a  number  of  djTiamos  and  motors 
of  various  types,  and  is  equipped  with  complete  arrange- 
ments ior  exTjKsri mental  work.     Ciirrent  is  received  from 


the  power. station,  and  is  transformed  into  a  great  variety 
of  currents,  all  the  circuits  bemg  controlleid  from  the 
main  switchboard.  The  currents  are  distributed  by 
mains  throughout  both  laboratories,  so  that  students 
can  get  exactly  the  kind  of  current  required  for  any 
particular  work.  The  working  places  are  fitted  with 
supports  for  the  instruments,  and  provision  is  made  by 
which  the  accuracy  of  any  instrument  used  by  the 
student  can  be  tested  in  situ.  Students  will  thus  be 
enabled  to  do  accurate  work.  The  present  equipment, 
costing  about  £9,000,  is  sufficient  to  enable  20  students 
in  each  laboratory  (or  40  students  in  all)  to  work  simul- 
taneously. 

Civil  Engineering  Department. — Here  is  a  complete 
hydraulic  installation  for  experimental  work  on  pumps, 
turbines,  and  the  flow  of  water  through  pipes,  this  plant 
being  capable  of  dealing  with  600  gallons  of  water  per 
minute.  There  is  also  a  number  of  testing  machines 
of  different  types,  including  a  50-ton  Buckton  machine, 
and  there  will  shortly  be  put  in  an  Avery  machine  of 
300  tons  capacity  capable  of  testing  bars  up  to  25  feet 
long,  and  a  100  ton  Riehle  machine.  On  the  first  floor 
are  the  cement  testing  rooms,  drawing  office,  and  stan- 
dards room. 

After  an  inspection  of  the  buildings,  laboratories,  and 
installations  of  apparatus  and  machinery  on  a  large  scale 
which  have  already  been  made,  and  which  were  well 
explained  by  the  lecturers  and  demonstrators  of  the 
several  branches,  the  party  partook  of  afternoon  tea  in 
the  refectory. 

Reception  at  the  Council  House. 
In  the  evening,  the  Lord  Mayor  (the  Right  Hon.  Henry 
J.  Sayer,  J.P.)  and  the  Lady  Mayoress  held  a  reception 
and  conversazione  at  the  Council  House,  at  which  upwards 
of  300  ladies  and  gentlemen  were  present.  A  band  was 
in  attendance,  and  the  reception  rooms  were  tastefully 
decorated  with  flowers.  Members  of  the  City  Council 
and  of  the  staffs  of  the  municipal  secondary  school.  King 
Edward's  school,  and  of  the  science  faculties  at  the 
University  were  amongst  those  invited  to  meet  the 
members  of  the  Society. 

Second  Day. — Thursday,  July  11th. 
iloRNiNG  Visits. 
Works    of   Messrs.    The    British   Thomson-Houston 
Co.,  Limited,  Rugby. 
Leaders  :    Messrs.  Hall  and  Jackson. 
A  party  of  about  50  paid  a  visit  to  the  extensive  works 
of  this  firm,  which  cover  a  site  of  twenty-five  and  a  half 
acres.     There   are    fifteen   large    buildings,    with   a   total 
floor  space  of  337,855  sq.  ft.     Power  is  obtained  by  means 
of    Babcock    &    ^A'ilcox     boilers,    each    with    a   heating 
surface  of  2530  sq.  ft.   and  electrical  generators  with  a 
total  capacity  of  1500  kilowatts. 

Arrangements  had  been  so  made  that  this  party  could 
take  train  for  Coventry  so  as  to  join  there  the  afternoon 
party  proceeding  directly  thither  from  Birmingham. 
(See" Visit  to  the  Coventry  works.) 

The  Earl  of  Dudley's  Round  Oak  Works. 
Leader :  A.  E.  Tucker. 
In  the  blast-furnaces  two  grades  of  pig-iron  are  made 
c-iz.,  basic  pig  iron,  for  use  in  the  steel  works,  and  best 
Staffordshire  cold  blast  iron  for  roll  making  and  other 
special  engineeiing  purposes.  There  is  a  large  gas- 
heated  metal  mixer,  in  which  the  basic  iron  is  stored 
between  the  blast-furnaces  and  the  steel  works,  and 
which,  when  in  regular  work,  contains  some  200/300 
tons  of  molten  iron.  The  molten  iron,  which  is  carried 
in  a  ladle,  and  is  brought  to  the  mixer  by  means  of  a 
locomotive,  is  transferred  to  the  mixer  by  means  of  a 
50-ton  travelling  crane  electrically  driven  overhead. 
The  iron  from  the  mixer  is  conveyed  in  a  ladle  by  means 
of  a  locomotive  to  the  steel  works,  which  works  consist 
of  five  Siemens  open-hearth  furnaces— the  process  being 
the  Bertrand-Thiel  modification  of  the  basic  ojien-hearth 
process.  The  ingots  are  heated  in  gas-fumace.s,  and  are 
cogged  down  into  blooms,  and  subsequently  rolled  into 
finished  sections,  such  as  angles,  tees,  channels,  joists,  &c. 
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b  the  iron  works  is  made  the  well-known  brand  of 
kon — L  Crowni  W.  K.  O.  Iron  also  is  manufactured  for 
ehain  and  cable  making. 

In  thf  chain  works,  chains  and  anchors  of  all  sizes 
ar«  manufacture<l,  ii:..  from  Jin.  chain  up  to  mooring 
cables  made  from  iron  4iin.  diameter.  The  works  are 
supplied  with  fuel  from  t"he  Earl  of  Dudley's  collieries, 
and  a  considerable  }>ortion  of  them  have  been  in  operation 
Bince  the  year  1857. 

The  j>arty  was  conducted  round  the  works  by  the 
managing-director.  Mr.  George  Hatton.  who  also  provided 
lunch  for  the  members,  before  they  returned  to  Bir- 
mingham. 

The  Sprixo  Vale  Blast-Fi-rnaces,  and  the  Stafford- 
shire Steel  and  Ingot  Iron  Works  of  Alfred 
Hickman  Llsuted  (B.\sic  Bessemer  Process). 

Leader:    H.  Silvester. 

These  works  are  situated  at  Bilston,  some  2\  miles 
from  Wolverhampton.  The  premises,  including  the 
adjacent  collieries  and  brickworks,  cover  an  area  of  some 
20»»  acres,  and  are  traversed  by  about  ten  miles  of  railway 
and  tram  lines.  There  are  five  blast  furnaces  (five  in 
blast)  60  feet  in  height,  seventeen  large  stoves  and  seven 
■team  and  gas  blowing  engines.  The  output  of  pig  iron 
b  upwards  of  26C>C>  tons  per  week,  and  this  is  largely  used 
in  the  steel  works. 

A  mixer  has  recently  been  erected  for  receiving  the 
hot  metal  from  the  blast-furnaces,  prior  to  its  being  used 
in  the  converters.  The  Bessemer  process  plant  comprises 
three  converters,  with  an  output  capacity  of  upwards  of 
2000  tons  of  steel  ingots  per  w«ek.  There  are  six  Siemens 
new  form  re-heating  furnaces  and  a  cogging  mill  fitted 
with  hydraulic  tilting  gear. 

The  plate  mill  produces  plates  up  to  the  largest  size 
for  engineering  and  constructive  work,  some  of  these 
measuring  6  ft.  in  width  and  weighing  up  to  three  tons. 
The  24  inch  bar-mill  rolls  large  sections  in  bar,  up  to 
16  in.  in  "  Hat«,"  8  in.  in  "  rounds,"  and  8  in.  by  8  in.  in 
"  aaglea."  The  15  in.  bar-mill  is  used  for  rolling  small 
■ectiofu.  In  the  slag-grinding  works  the  basic  slag  is 
reduced  to  the  consistency  of  fine  grade  fiour,  from  85  to 
90  per  cent,  being  fine  meal  which  passes  through  a 
•iere  of  10,000  holes  to  the  square  inch.  This  is  used  as 
a  fertiliser. 

The  works  are  lighted  throughout  by  electricity,  and 
Dearly  all  the  auxiliarj-  machinery  is  electrically  driven. 
The  d\'namos  are  driven  by  gas-engines  using  blast- 
furnace ga«,  and  con-sist  of  three  Premier  tandem  gas 
ragmes  each  of  320  horse  power,  driving  three  generators 
of  15^>  kilowatt.^  and  two  Premier  tandem  gas  engines 
of  500  horve-power.  driving  two  generators  of  235  kilowatts. 
The  gartdrivj'n  blowing  engines,  at  the  blast  furnaces, 
coiwint  of  a  CYoMley,  a  Premier,  and  a  Cockerill  blowing 
engine.  The  party  was  entertained  at  luncheon  by  the 
firm. 

Mnsu.  Mitchbll  and  Bltleb's  Brewery. 

Leader:    F.  R.  O'Shacghnessy. 

The  works  of  Mensru.  Mitchell  and  Butler,  formed  by 
the  amalgamation  in  18ft7  of  .Mr.  William  Butler  with 
Mr.  H»Tiry  Mitchell,  are  dituated  at  Caf)e  Hill,  Smethwick, 
and  rover  an  area  of  22  acres.  Besides  the  buildings 
devoted  to  the  various  ojjcrations  connected  with  the 
l/r»-*mg  induotry  ther*;  are  al«o  wine  and  spirit  stores, 
•aid  to  1*  the  finedt  in  the  .Midland-..  The  brewing 
department  »  e<{uipiK;d  with  machinery  for  the  cleansing, 
Krading.  and  "  Hweatmg  "  of  barley,  and  aixo  for  elevating 
and  conveying  wet  and  dry  trrain.  There  are  eleven 
lar^e  maJtintr*.  whi^h  nuppiv  about  one-third  of  the  malt 
Bscd  io  th< 

Th«  P''  '   have  a  concrete  foundation,  upon 

whirh  Wo  ...  -..li-n  are  laid  ;    the  wallx  are  of  glazed 

l*^irk.  and  «u«{icnd«-d  from  the  roof  are  traniwavM  for 
fnormg  the  irram.  There  are  alno  mechanical  fjevices 
tar  turning  the  jn-ain.  The  dri-ing  kiln«  are  fitted  with 
aatomatir  t/>mperature  regulatrmi.  The  visitom  ha^i  an 
opj^»rtanity  f*f  Meemg  in  ofieration  the  different  prrx-eshCH 
involved  in  the  prorliirtion  of  lieer,  all  the  apidiances 
Um?  t/f  the  latat  type.     These  were:— The  cnidiing  of 


the  malt,  the  mashing,  and  the  boiling  of  the  wort 
with  hops  ;  then  the  cooling  of  the  w  ort  by  its  passage  over 
water-cooled  copper  tubes,  and  its  fermentation.  The 
copper  fermenting  vats  are  provided  with  copper  coils 
through  which  water  is  ciiculated  to  control  the  tem- 
perature, and  also  witli  an  agitator  to  ensure  thorough 
mixing  of  the  contents. 

The  barm  rooms  were  visited,  and  also  the  racking 
room  and  the  bottling  stores,  with  all  their  appliances  for 
the  washing  and  filling  of  the  bottles.  Previous  to  being 
filled  into  bottles,  the  beer  is  kept  in  a  cold  store,  mam- 
tained  at  a  low  temperature  by  means  of  brino  cooled 
through  the  agency  of  the  ammonia  compression  system. 

The  water  used  in  the  brewery,  which  is  of  great  purity, 
is  supplied  from  artesian  wells  on  the  premises,  capable 
of  yielding  a  supply  of  22,000  gallons  per  hour. 

Lunch  was  provided  for  the  visitors  by  the  firm. 

BiRsnNGHAM  Sewage  Works  and  Destructor,  Saltley. 
Leader  :    A.  Bryan. 

The  average  dry  weather  flow  of  sewage  is  23,000,000 
gallons  per  day,  and  contains  a  large  volume  of  trade 
wastes,  there  being  within  the  district  some  354  works 
discharging  into  the  sewers  spent  and  waste  acid  liquors 
equal  to  2746  carboys  of  acids  per  week,  of  which  it  is 
estimated  1100  carboys  are  of  hydrochloric,  1000  carboys 
of  sulphuric,  and  646  carboys  of  nitric  acid;  in  addition, 
there  are  about  100  tons  of  lime  per  week  from  fellmongers, 
paper  works,  &c.;  these  in  addition  to  the  ordinary  filth 
from  a  large  industrial  centre,  combine  to  form  a  very 
complex  liquid.  The  Board's  works  may  be  roughly 
divided  into  three  portions  :  1st,  the  outfall  works  at 
Saltley,  where  the  preliminary  treatment  in  tanks  by 
septic  action  is  carried  out ;  2nd,  the  irrigation  and 
filtration  areas  of  land  extending  along  the  valley  of  the 
Tame  ;  3rd,  the  biological  percolation  beds  on  which  a 
large  proportion  of  the  volume  of  partially  treated  sewage 
is  purified.  The  area  of  the  Drainage  Board's  estate  is 
2803  acres,  and  it  extends  from  Saltley  to  Curdworth, 
which  is  situated  about  1  mile  east  of  Water  Orton  Station 
on  the  Midland  Railway  ;  the  confluence  of  the  main 
efBuent  channel  and  the  River  Tame  takes  place  some 
distance  further  east  near  Forge  Mills  Station.  The 
sewage  enters  the  outfall  works  at  Saltley  by  means  of 
5  large  main  sewers  which  converge  into  a  common 
channel,  which  in  turn  discharges  into  "roughing"  tanks, 
in  which  the  heavier  suspended  matter  is  eliminated, 
the  sewage  flowing  onwards  through  a  series  of  large 
tanks  having  a  total  capacity  of  5  million  gallons,  in  which 
septic  action  commences  and  in  which  the  bulk  of  the 
light  putrid  sludge  is  deposited  ;  this  sludge  is  for  the 
most  part  pumped  inte  a  further  installation  of  septic  or 
digesting  tanks  having  a  combined  capacity  of  1^  million 
gallons,  in  which  the  solids  are  still  further  broken  up  and 
hydrolysed,  the  septic  liquor  passing  into  the  main 
distributing  conduit,  8  feet  in  diameter,  which  traverses 
the  lands  of  the  Board.  The  se])tic  sewage  which  is  of 
an  inodorous  character,  is  pumped  through  a  pipe  extend- 
ing some  4  miles  down  the  valley  and  distributed  over 
various  suitable  portions  of  the  farm  lands.  A  portion 
of  the  septic  liquor  is  pumped  at  Saltley  into  a  series  of 
silt  tanks,  which  diminish  the  suspended  solids  by  about 
80  per  cent.,  the  resultant  liquid,  containing  about  5  parts 
per  100,000  of  suspended  solids,  being  sprayed  over  an 
area  of  4  acres  of  percolation  beds. 

The  purified  effluent  is  collected  in  a  series  of  tanks, 
first  used  at  Birmingham  and  knowTi  as  the  "  Birmingham 
Separator."  The  sediment  is  removed  to  such  an  extent 
that  only  1^  parts  per  1(XJ,000  are  present  in  the  final 
effluent,  wliicli  is  purified  to  the  extent  of  about  93  per 
cent,   before  being  discharged  into  the  River  Tame. 

The  Dfitrvctor. — The  Corporation  Destructor  and 
Wharf  at  Nechells  were  erected  in  1905  for  the  pur])OHe  of 
dealing  with  house  refu.se  collected  in  the  Nechells  and 
Saltley  Districts.  During  the  year  ended  March  3lBt, 
1907,  the  house  refuse  collected  in  the  districts  referred 
to  and  delivered  at  Nechells  Wharf  amounted  to  14,721 
tons.  The  heat  obtained  from  the  combu.stion  of  the 
refuse  is  used  for  generating  steam,  and  is  sold  to  the 
Birmingham  Tame  and  Rea  District  Drainage  Board  for 

nominal  sum. 
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City  Gas  Works,  Saltley. 
Leader  :    W.  B.  Davidsox. 

The  gasworks  at  Saltley  and  Xechells  produce  only  a 
little  more  than  half  the  gas  manufactured  by  the  Cor- 
poration of  Birmingham.  Together,  the  two  works  are 
capable  of  carbonising  1600  tons  of  coal  per  day,  giving 
a  yield  of  about  17,000,000  cubic  feet  of  gas.  In  addition 
there  is,  at  Nechells,  a  carburetted  water-gas  plant 
having  a  capacity  of  6,000,000  cubic  feet  per  day. 

Of  the  retorts  two-thirds  are  "  inclined,"  and  all  are 
heated  by  regenerative  producer  furnaces.  The  "  hori- 
zontal "  retorts  at  Saltley  are  charged  and  drawn  by 
"  West "  compressed  air  machines.  The  carburetted 
water  gas  machines,  six  in  number,  are  of  (.the  "  Econo- 
mical "  type.  Visitors  had  the  opportunity  of  seeing 
the  cyanogen  plant,  where  crystallised  sodium  ferro- 
cyanide  is  manufactured  (Saltley) ;  the  coal  testing  works, 
carbonising  21  tons  of  coal  per  day  (Saltley) ;  the  plant 
for  preventing  naphthalene  stoppages  (Saltley  and 
Nechells) ;  and  the  central  laboratory'  and  testing  station 
(Nechells). 

Works  of  Messrs.  Cadbury  Brothers,  BouRyNT:LLE. 
Leader  :    W.  A.  S.  Calder. 

The  visit  to  Bournville  included  not  only  the  inspection 
of  the  large  works  of  Messrs.  Cadbury  Bros.,  but  also  an 
opportunity  of  seeing  the  "  Garden  City."  The  firm  of 
Cadbury  Brothers  was  converted  into  a  private  limited 
liability  company  in  1899,  and  some  idea  of  the  size  and 
importance  of  the  works  will  be  gained  from  the  statement 
that  about  one-third  of  the  raw  material  imported  into 
England  is  used  by  this  firm  in  the  manufacture  of  its 
goods. 

A  striking  feature  in  the  firm's  methods  is  their  pro- 
gressive attitude  towards  a  co-operative  system  of  manage- 
ment, and  many  committees  exist  for  the  management 
of  various  sections  of  work ;  among  them  are  the  two 
Works'  Committees  (men's  and  girls'  departments),  two 
members  on  each  body  being  elected  by  the  foremen  of 
the  departments  under  the  presidency  of  a  director  ; 
the  Sales  Committee,  a  committee  meeting  weekly  for 
the  consideration  of  all  matters  affecting  the  sale  and 
distribution  of  goods ;  and  many  other  committees 
meeting  periodically  in  connection  with  the  working  of 
the  different  departments,  the  organisation  of  new  schemes, 
and  the  improvement  of  the  conditions. 

The  picturesque  village  of  Bournville  lies  four  miles 
to  the  south-west  of  Birmingham,  and  the  greater  part 
of  it  dates  from  1895.  The  property  is  now  in  the  hands 
of  the  "  Bournville  Village  Trust,"  bj'  whom  it  is  adminis- 
tered, but  the  whole  scheme  owes  its  existence  to  Mr. 
George  Cadbury.  Considerably  over  five  hundred  houses 
have  now  been  erected.  The  rent  of  the  houses  varies 
from  four  shillings  and  sixpence  up  to  eight  shillings  per 
week,  exclusive  of  rates,  which  amount  to  about  six 
shillings  and  fourpence  in  the  £  (exclusive  of  water  rate). 
Less  than  half  the  residents  are  employed  in  the  works 
of  Messrs.  Cadbury,  about  60  per  cent,  being  drawn  from 
Birmingham  and  the  districts  in  the  neighbourhood  of 
Bournville.  The  village  is  well  provided  with  open 
spaces,  recreation  grounds,  swimming  baths,  sports'  I 
fields,  reading  rooms,  i&c.  There  are  also  schools  and  a 
Meeting  House,  the  gift,  in  addition  to  many  others  of  a 
like  kind,  of  Mr.  and  Mrs.  George  Cadbury.  Bournville 
has  also  its  own  Village  Council. 

A  system  of  technical  and  general  education  is  in 
force  which  embraces  a  system  of  obligatory  education 
for  boys  and  girls  under  sixteen  at  local  evening  con- 
tinuation schools,  and  classes  are  held  on  the  works 
premises  and  facilities  afforded  for  the  continuation  of 
the  studies  of  those  over  that  age.  In  connection  with 
the  obligatory  education  of  those  under  16,  the  firm  pay 
the  whole  of  the  class  fees,  and  in  the  case  of  those  over 
16  and  under  19,  fees  up  to  7s.  6d.  per  session. 

Electric  Power  Station". 
Leader  :    Mr.  Shaw. 
This  station,  which  was  opened  on  the  10th  October, 
1900,  was  arranged  and  designed  by  Mr.  R.  A.  Chattock, 


M.I.E.E.,   the   Corporation   Electrical  Engineer.     It  was 

I  laid  out  to  supply  (1)  direct  cxu-rent  for  lighting  and 
private  power  purposes  in  the  neighbourhood  of  the 
station,  at  a  pressure  of  220  and  440  volts  ;  (2)  direct 
current  to   the   distributing   switchboards  at   Dale   End 

I  and  Water  Street  generating  stations,  to  meet  the 
increased  demand  in  those  districts ;  (3)  direct  current 
to  the  overhead  electric  tramways  within  a  radius  of 
about  two  miles  from  the  station,  at  a  pressure  of  550 
volts ;  and  (4)  an  extra  high  tension  three-phase  alter- 
nating current  to  the  sub-stations  which  have  been 
erected  in  the  outlying  districts  of  the  citv,  at  a  pressure 
of  5000  volts. 

i  In  the  engine  room  the  direct  current  plant  is  all  kept 
on  one  side,  and  the  high  tension  alternating  current 
plant  on  the  other  side  of  a  line  drawn  down  the  centre, 
the  switchboards  controlling  each  class  of  supply  being 
also  kept  distinct  in  the  same  manner.     Accommodation 

I  was  provided  for  a  first  equipment  of  plant  having  a 
capacity  of  11,500  k.w.  ;  and  an  ultimate  equipment 
having  a  capacity  of  26,500  k.w.  There  are  four  D.C. 
engines  and  generators  having  a  full  load  capacity  of 
1500  k.w.,  two  Parsons  steam  turbo-generators,  each  with 
a  capacity  of  500  k.w.  at  full  load,  and  two  A.C.  engines 
and  generators,  each  with  a  capacity  of  1500  k.w.,  besides 
various  subsidiary  generators,  balancers  and  boosters. 

There  is  also  a  large  overhead  electrically-driven  four 
motor  crane  capable  of  lifting  40  tons  weight  on  one  lift, 
and  10  tons  weight  on  a  second  lift. 

Thursday  Afternoon*. 

Visit    to    Coventry     and     the     Historic     Charter 

House,  &c. 
Leaders  :    Messrs.  F.  R.  O'Shaughxessy,  H.  L.  Heath- 
cote,  and  Plattex. 

The  Coventry  programme  included  visits  to  the  Daimler 
Motor  Company's  Works,  to  Herbert's  Automatic  Machine 
Works,  and  to  the  Rudge-Whitworth  Cycle  Works. 
At  the  Coventry  Works,  the  visitors  were  shown  the  pro- 
cesses of  metal  moulding,  brazing,  nickel-plating, 
enamelling,  cleaning  by  sand-blast  and  electricity,  and 
rim-rolling,  &c.  The  chemical  and  physical  laboratories 
attached  to  these  works  were  also  thrown  open  for 
inspection.  Subsequently,  the  party  drove  to  the  historic 
Charter  House,  where  they  were  received  by  Colonel  W.  F. 
Wyley  and  Mrs.  Wyley,  and  entertained  to  tea. 

For  those  who  remained  in  Birmingham  during  the 
afternoon  there  was  much  that  was  interesting  to  see  at 
the  Central  Fire  Station.  The  party  was  led  by  Jlr.  A.  S. 
Calder.  It  was  met  by  Suj)erintendent  Tozer,  who 
conducted  the  visitors  over  the  premises,  and  explained 
the  mechanism  of  the  various  engines  and  appliances. 
For  their  benefit  a  mock  fire  alarm  was  arranged,  and  the 
smartness  with  which  the  men  paraded  with  the  new 
motor  engine  was  the  subject  of  general  comment.  Mr. 
Tozer  was  congratulated  on  the  evidence  of  efficiency 
shown.  Leaving  the  Fire  Station,  the  visitors  had  a 
pleasant  drive  through  Edgbaston  to  Warley  Woods, 
where  tea  was  served  in  the  Abbey.  The  weather  was 
delightfully  fine,  and  the  visitors  were  charmed  with  the 
beaut}-  of  Birmingham's  new  park. 

Thursday,  July  Uth. 
THE  ANNUAL  DINNER. 

The  Annual  Dinner  took  place  on  the  evening  of 
Thursday,  July  11th,  in  the  Grosvenor  Room  of  the 
Grand  Hotel. 

The  President  submitted  the  toasts  of  "  The  King," 
and  "  The  Queen  and  Royal  Family,"  which  were  duly 
honoured. 

The  toast  of  "  The  Society  of  Chemical  Industry  "  was 
next  proposed  by  Sir  Oliver  Lodge. 

Sir  Oliver  Lodge  said  he  was  glad  to  be  present  on 
that  occasion,  and  to  propose  the  toast  of  the  Society, 
which  had  done  so  much  to  help  chemical  industry  in  this 
country.  They  had  a  most  distinguished  list  of  Presidents, 
many  of  whom  were  still  living.  But  there  was  one  .subject 
he  wished  to  bring  before  the  notice  of  that  audience, 
that  was  the  suoject  of  the  combustion  of  smoke. 
About  eighteen  years  ago  he  wrote,  in  the  first  number 
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of  "  Industries."  on  the  theory  of  combustion  and  the 
melhoil  whert'by  it  was  )>ossible  to  heat  water  witliout 
the  eiuission  of  smoke.  It  was  a  very  difticult  problem  ; 
there  were  cases  in  which  the  furnaces  need  not  smoke  ; 
\»her*  the  surfaces  to  be  heated  were  incandescent  ; 
in  the  tirini:  of  jKittery.  for  instance.  When  they  came  to 
heating  larce  masses  of  metal  in  the  annealing  process, 
the  chilling  of  armour  }>lates.  or  the  boiling  of  water, 
the  surfa<'e  itself  could  not  be  heated,  and  was  bound 
to  put  the  tlame  out.  No  tlame  could  come  into  contact 
with  water  surfaces,  as.  with  the  water  on  either  side  of  it, 
the  tlame  was  necessarily  extinguished.  The  tlame  had  to 
i»ass  a».TC*is  a  tilm  of  gas.  The  whole  j^rinciplc  of  tubular 
r>oilers.  he  ventured  to  say.  was  wrong ;  it  was  the 
j»rinciple  of  putting  cold  surfaces  in  the  Hame.  which 
interfered  with  combustion.  The  tlame  only  reached 
those  surfai^es  by  radiation  across  the  tilm.  Now.  a 
Bunsen  burner,  as  everyone  knew,  radiated  very  little. 
In  order  to  ra<.liate  they  must  have  a  luminous  flame. 
and  a  lununous  flanie  involved  a  smoky  flame.  In  avoiding 
the  smoke,  they  did  not  get  real  efficiency.  There  were 
two  wa\-s  of  getting  it :  one,  to  make  the  walls  of  the 
boiler  so  thick  that  they  got  red  hot  ;  the  other.  Friedrich 
Siemens'  way.  using  luminous  Hame,  and  not  allowing  it 
to  come  in  contact  with  the  surfaces  at  all.  But  there 
was  another  method  recently  invented  which  was  more 
like  incandescent  gas  lighting.  In  the  old  days  they  used 
to  use  the  carbon  with  the  gas  to  give  radiation  ;  now  they 
introduce  a  radiating  siibstance  into  the  flame.  So,  with 
the  heating  of  boilers,  there  was  a  method  only  recently 
devii^.  which  he  had  got  permission  from  the  University 
to  have  tried  at  the  power  station  at  Boumbrook.  ft 
would  l>e  tried  in  one  boiler,  and  the  other  method  in 
the  other.  The  invention  could  also  be  seen  working 
at  the  British  Mills,  Cornwall  Road,  Smethwick.  It 
consisted  in  taking  the  gases,  aflame,  along  an  inner 
tube  of  tire  clay  where  the  combustion  could  be  com- 
pleted, becatise  the  walls  were  red  hot,  and  those  walls 
radiated  heat  to  the  boilers.  The  hot  gases,  when  the 
combustion  was  completed,  came  in  contact  with  the 
boiler,  but  the  flame  did  not.  and  the  smoke  was  reduced 
to  m  minimum.  He  regarded  the  smokelessness  of  the 
air  as  a  matter  of  most  vital  importance  in  the  condition 
of  the  life  of  the  jieople.  especially  in  towixs.  So  long 
■s  smoke  was  thought  to  he  a  sign  of  commercial  prosperity 
and  to  l<e  necessary  for  economic  heating,  so  long  it  was 
bound  to  be  maintained  ;  but  as  soon  as  it  was  found 
f^a«ible  to  suppress  the  smoke,  then  the  atmosphere  of 
large  towns  would  improve.  There  had  been  two 
important  pronouncements  by  lea^lers  of  chemistry 
daring  the  Wt  few  months  :  one  was  the  instructive 
diKonree  by  Professor  Meldola  before  the  Chemical 
••yxiety  ;  the  other  was  the  pajjer  read  on  the  jirevious 
day  by  their  Pre<*ident.  Mr.  Carey.  Both  those  gentlemen 
lamented  the  departure  of  some  of  their  chemical 
industries  to  other  countries.  He  thought  Mr.  Carev'.s 
•  most  imytortant  address,  and  would  recommend  everv 
ooe  to  Htudy  it.  if  they  had  not  had  an  opportunity  of 
be*rinK  it.  Although  in  Birmingham  they  had  received 
great  'upport  in  the  matter  of  buildings  and  ofjuipment, 
they  wanted  fuj.jK^rt  for  the  students  whom  thev  turned 
oat.  It  wa*  no  u-e  for  a  University  to  turn  out  a'  number 
of  well-e'|uipfied  and  well-trained  student*,  imless  thev 
irere  ap[>reriate<l  by  the  manufacturers,  their  future 
employer*.  In  ^i'-rmanv  manufacturers  did  realise,  they 
were  told,  the  value  of  highly-trained  men  in  industry, 
«ri'i  fV'"-  -.  »-  »  'U-mand  for  them.  The  apprc-iation  of 
!  •'>.verM  wa«,  he  thought,  a  thing  which 
■"*  '1      The  technical  schools  in  this  country 

were  tra.ritnt^  in'-n  from  Wow,  who  were  working  to  become 
better  foremen  and  n''m-'-ommi«nioned  officers  of  industry  • 
tlM»e  were  of  the  utmt^t  imfortancc,  and  he  thought 
that  he  «»w  great  siims  of  the  workmen  of  this  country 
becooiinfr  eager  for  ••Hucation.  It  was  a  warning  to 
•oroe  of  the  ea«y-goinjt  youth*  of  the  middle  and  upper 
cl«i»»r«,  that  they  wonid  not  have  things  their  owti  wav 
'i  >i  •<  <bey  had,  and  that  »ome  of  the  lucrative 

*:  -   wotild   \>f  uninu  to  those  who  were  really 

J""^  »  '        *  '     ■'*  to  thf>se  who  were  contented 

wttb    ■■  f^fause    their    i.arentM    had 

.:   .  aming.     He  couyiled   with  the 
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toast  of  the  Society  of  Chemical  Industry  the  name  of 
the  l*resident,  Mr.  Eustace  Carey. 

The  President  said  that  before  replying  formally  to 
the  toast  of  "  The  Society  of  Chemical  Industry "  he 
would  like  to  say  how  very  profoundly  he  was  interested 
on  the  previous  afternoon  with  the  possibilities  of 
Birmingham  University.  Sooner  or  later,  probably 
sooner,  the  technical  school  at  Birmingham  University 
would  be  one  of  the  best,  if  not  certainly  the  very  best 
school  in  the  world.  He  was  sure  Birmingham  was 
proud  of  its  University,  as  he  was  perfectly  certain  it 
was  proud  of  its  Principal.  Sir  Oliver  Lodge  had  said 
that  the  Society  of  Chemical  Industry  was  doing  what 
its  founders  hoped  it  would  do.  The  Society  hoped  to 
do  a  great  deal  more  than  it  had  done.  In  many  respects 
Germans  and  Americans  were  much  more  communicative 
than  the  English  were.  In  Germany,  when  one  went 
to  a  works,  host  and  guest  would  compare  notes,  and 
so  they  would  in  America.  At  a  zinc  works  about  a 
hundred  miles  from  Chicago,  they  told  the  manager 
that  they  were  engaged  in  the  same  line  of  business 
as  himself,  and  felt  some  delicacj'  in  going  in.  He  said, 
"  Oh,  by  no  means  ;  come  into  my  works  and  see  what 
you  will."  So  it  was  in  Germany.  He  hoped  the  Society 
would  do  aw  ay  with  that  old  hesitation  in  comparing  notes 
about  practical  matters.  They  all  wished  great  success 
to  the  process  of  boiler  firing  to  which  Sir  Oliver  Lodge 
alluded,  but  they  knew  that  for  some  years  past  ex])eri- 
ments  had  been  made  with  dust  firing.  Finely  divided 
coal  could  be  burnt  in  such  a  way  that  there  was  hardly 
any  waste ;  the  dust  w  as  ground  very  fine,  and  was 
entirely  burnt,  and  they  avoided  by  that  means  difficulties 
to  which  Sir  Oliver  Lodge  had  alluded.  He  agreed 
that  manufacturers  did  not  appreciate  the  students  who 
were  being  turned  out  from  the  Universities,  but  they 
were  improving  in  that  direction,  and  in  a  short  time  the 
manufacturers  would  show  the  same  spirit  as  was  shown 
in  Germany. 

Sir  BovERTON  Redwood  (President-Elect),  in  pro- 
posing the  toast  of  "  The  Guests,"  said  that  when  their 
honorary  local  secretary  announced  to  him  that  he  was 
to  have  the  honour  of  proposing  that  toast,  he  was 
reminded  of  a  reply  made  by  Mark  Twain  at  a  recent 
Royal  garden  party  when  he  was  told  that  the  King 
and  Queen  wished  to  sjieak  to  him  :  "  Well,  the  responsi- 
bility is  on  them."  The  Lord  Mayor  of  London  had 
placed  on  record  his  opinion  that  the  only  persons  who 
enjoyed  after-dinner  speaking  were  the  persons  who 
made  the  sjieeches.  He  must  dissent  absolutely  from 
that  proposition.  Some  time  ago,  at  a  public  dinner  of 
great  importance,  after  a  most  eloquent  speech  by  a 
member  of  the  late  Government,  his  neighbour  turned  to 
the  Chinese  Minister,  who  Avas  sitting  next  to  him,  with 
radiant  satisfaction  in  his  face  and  said  :  "  What  do  you 
think  of  that  for  an  oratorical  effort  ?  "  The  Chinese 
Minister,  without  a  smile,  replied  "  We  abolished  after- 
dinner  speaking  in  China  three  thousand  years  ago." 
But  it  was  an  enduring  characteristic  of  the  Anglo-Saxon 
race  to  delight  in  having  their  friends  round  them  at  the 
festive  I)oard,  and  to  ex])ress  that  delight  in  words,  however 
ina<le(niate  those  words  might  be.  Sir  Boverton  con- 
cluded by  giving  them  in  all  confidence,  the  toast  of 
"  Our  Guests,"  and  coupled  with  it  the  name  of  Alderman 
F.  C.   Clayton,  I>ro-Vice-Chancellor  of  the  University. 

Alderman  F.  C.  Clayton  said  that  on  the  previous 
afternoon  he  had  the  honour  of  standing  as  one  of  the 
hosts,  being  one  of  the  Council  of  the  University,  in 
entertaining  the  visitors  from  a  distance.  That  evening, 
the  role  was  changed,  but  he  thought  he  was  equal  to  the 
task.  Whenever  one  was  present  at  a  gathering  of  the 
Society  of  Chemical  Industry,  it  was  one's  own  fault 
if  one  were  not  happy.  He  thought  the  guests  had  been 
extremely  well  treated  by  the  I^xecutive  Committee 
in  the  arrangements  which  had  been  made  to  facilitate 
the  non-business  ])art  of  that  meeting.  The  handbook 
explaining  what  there  was  to  be  seen  in  the  different 
districts  which  they  visited  was  an  example  to  he 
imitated. 

Mr.  Thomas  Tyrer  next  proposed  the  toast  of  "  ( 
Birmingham   and   Midland   Section."     He   had    pro| 
the  toast  of  the  Section  twenty  times,  and  if  he  wn^ 
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spared  for  twenty  years  longer  he  hoped  he  might  still 
have  the  honour  of  proposing  it.  The  reason  was,  that 
he  knew,  with  perhaps  one  exception,  more  than  anyone 
about  the  difficulties  and  the  anxieties  of  the  officers  of  the 
Society  who  did  the  Sectional  work,  and  who  conducted 
meetings  of  that  kind.  That  exception  was  the  President 
himself,  for  the  President  and  himself  were  respectively 
the  Northern  and  Metropolitan  Secretaries  of  the  Society 
in  J  its  early  days.  Mr.  Carey's  connection  with  that 
Society  antedated  anything  that  himself  or  anyone  of 
them  had  done  ;  for  in  Sir  Henry  Roscoe's  book  it  was 
recorded  that  Sir  Henry  Roscoe,  Dr.  Ludwig  Mond,  Mr. 
E.  K.  Muspratt,  and  S^.  Eustace  Carey  laid  the  founda- 
tions of  that  organisation  which  afterwards  became 
the  Society.  Dr.  Mond  moved  the  resolution  that  the 
Society  should  be  a  cosmopolitan  one.  One  of  the  desires 
of  those  early  days  was  that  the  Society  should  be  cosmo- 
politan, and  the  President  would  admit,  with  members 
present  from  Australia  and  Canada,  that  it  was  a  cosmo- 
politan Society.  He  believed  it  was  unique,  that  a 
Charter  should  be  granted  to  a  Society  which  had  so  very 
large  a  proportion  of  its  members  not  British  ;  but  the 
idea  of  exclusiveness  was  soon  dispelled,  and  the  Charter 
was  granted.  When  that  Section  of  the  Society  was 
revived,  Birmingham  identified  the  revival  with  the 
honoured  and  esteemed  name  of  Frankland.  No  pleasure 
could  be  greater  to  Prof.  Frankland  than  to  know  that 
they  appreciated  their  Avelcome,  and  that  appreciation 
would  represent  not  the  least  honour  of  his  life.  They 
could  not  do  without  their  subalterns  and  non-commis- 
sioned officers,  who  had  received  their  afflatus  from  their 
superior  officers.  He  would  mention  especially  their  active 
and  energetic  secretary,  Mr.  O'Shaughnessy.  He  pro- 
posed the  toast  of  "  The  Birmingham  and  Midland 
Section,"  and  joined  with  it  the  names  of  Professor 
Frankland  and  Mr.  O'Shaughnessy. 

Professor  Frankland,  in  responding,  said  that  the 
work  of  organising  a  meeting  like  that  was  undeniably 
great,  but  it  fell  far  more  on  the  secretary  of  the  Section 
than  it  did  on  the  Chairman.  He  could  assure  them  that, 
of  the  gentlemen  wlio  had  had  that  organisation  on  hand, 
none  had  done  more  than  Mr.  O'Shaughnessy,  without 
whose  indomitable  and  cheerful  optimism  and  zeal  they 
would  have  been  quite  unable  to  revive  that  Section, 
and  Dr.  Fiadlay  and  Mr.  Alcock,  who  had  been  at  work 
for  weeks  past.  Mr.  Tyrer  had  spoken  about  that  Section 
being  revived.  That,  as  they  all  knew,  was  the  ca^e. 
They  were  not  a  new-born  child  of  the  Society  of  Chemical 
Industry.  For  twenty  years  they  had  slept.  In  the 
two  years  of  their  revival  they  had  received  nothing  but 
kindness.  This  had  culminated  during  that  week, 
when  they  had  the  great  privilege  of  entertaining  that 
great  united  gathering  in  their  own  home.  Mr.  Tyrer 
had  referred  to  the  Charter  which  had  been  recently 
granted  to  the  Society.  He  would  like  to  offer  the 
Society  the  most  hearty  congratulations.  He  rejoiced 
in  everything  which  was  calculated  to  increase  the 
professional  prestige  of  chemists,  whether  theoretical 
or  industrial,  because  he  earnestly  believed  that  the 
inadequate  recognition  which  was  accorded  by  their 
rountry  to  science  was  one  of  the  most  sinister  and 
threatening  clouds  of  their  national  life.  He  trusted 
that  the  three  chartered  societies  of  chemists,  the  Chemical 
Society,  the  Institute  of  Chemistry,  and  the  Society  of 
I  Chemical  Industry,  would  co-operate  in  harmonious 
!  solidarity,  and  urge  their  claims  insistently  on  an  ignorant 
public,  and  on  a  frequently  ignorant  and  unsympathetic 
legislature.  He  thanked  the  gathering  for  the  very 
kind  way  in  which  the  toast  had  been  received. 

Mr.  F.  R.  O'Shaughnessy  said  that  a  very  high  ideal 
had  always  been  held  before  him  by  the  two  gentlemen 
who  hafl  addressed  them  on  that  toast.  Those  ideals 
appealed  to  him  immensely,  and  he  had  tried  to  carry 
them  out,  with  his  colleagues  in  Birmingham.  He  had 
received  nothing  but  kindness  and  generosity  for  the 
last  two  years.  If  it  had  not  been  for  that,  it  would  have 
been  impossible  to  do  what  had  been  done.  They  had 
other  motives,  and  one  of  them  was  the  personal  devotion 
which  was  excited  by  their  Chairman.  In  addition  to  one 
or  two  very  flattering  reviews  of  the  handbook  in  the 
press,  there  had   been   favourable  criticisms   from  those 


who  had  done  work  of  the  kind  over  and  over  again,  and 
they  told  him,  without  exception,  that  they  had  not  seen 
anything  to  compare  with  it  before.  That  book  was  the 
work  of  his  two  colleagues.  Dr.  Findlay  and  Mr.  Alcock, 
his  assistant  secretaries,  aided  by  all  the  members  of  his 
committee.  He  would  not  do  justice  if  he  did  not  refer  to 
all  those  with  whom  he  had  to  deal,  especially  to  those 
manufacturers  who  had  shown  such  great  generosity. 
He  had  not  realised  how  good  his  fellow  members  were 
until  he  had  tried  to  get  something  out  of  them  during 
the  last  two  years.  He  closed  his  remarks  by  again 
expressing  his  thanks  for  the  t»ast. 

Third  Day. — Friday,  July  12th. 

The  party  travelled  by  special  saloon  train  to  Stratford- 
on-Avon,  where  the  members  were  showTi  over  the  various 
places  of  interest  in  Shakespeare's  native  town.  Leaving 
Stratford  the  party  proceeded  to  Warwick,  where  lunch 
W6bs  provided  in  a  marquee  in  the  grounds  of  Warwick 
Castle.  After  lunch  the  party  was  photographed,*  and 
much  of  the  afternoon  w£is  spent  in  visiting  the  Castle, 
its  grounds,  and  sundry  local  places  of  interest.  At  4  p.m. 
tea  was  partaken  of  in  the  marquee,  the  return  train 
leaving  at  five  for  Birmingham.  In  the  evening,  favoured 
by  beautiful  weather,  at  8  p.m.,  a  Garden  Party  was 
held  at  the  Botanical  Gardens,  Edgbaston,  and  the 
guests  were  received  by  the  Chairman  of  the  Birmingham 
and  Midland  Section,  Professor  Percy  F.  Frankland, 
J.P.,  LL.D.,  F.R.S.,  and  Mrs.  Frankland,  F.R.M.S., 
F.L.S.,  and  the  members  of  the  Reception  Committee, 
among  whom  were  the  Lord  Mayor  (Councillor  H.  J. 
Sayer)  and  the  Deputy-Mayor  (Alderman  A.  J.  Reynolds). 
Over  two  thousand  invitations  had  been  issued,  and  there 
was  a  very  large  gathering.  The  grounds  and  the  conser- 
vatories were  effectively  illuminated  with  fairy  lamps 
and  Japanese  lanterns,  the  arrangement  of  lights  being 
extremely  beautiful.  The  band  of  the  Coldstream  Guards 
was  in  attendance,  under  the  direction  of  Lieutenant  J, 
Mackenzie-Rogan,  and  in  the  Concert  Hall  an  enjoyable 
musical  entertainment  was  given.  A  fine  display  of  fire- 
works on  the  lawn  closed  a  very  successful  and  agreeable 
function. 
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PROFESSOR   W.    H.    ELLIS   IN   THE   CHAIB. 

THE  ESTIMATION  OF  BORIC  ACID  AND 

BORATES    IN    FOODSTUFFS    AND    COMMERCIAL 

PRODUCTS. 

BY   R.    J.    MANNING    AND    W.    R.    LANG. 

In  a  previous  paper  (Manning  and  Lang  ;  this  J.,  1906, 
397),  a  new  method  of  estimating  boric  acid  was  described, 
which  was  found  to  give  results  in  some  cases  to  within 
0-05%  of  the  theoretical.  Since  the  completion  of  this 
work  the  method  has  been  used  in  the  University  Labora- 
tory of  Applied  Chemistry  and  pronounced  satisfactory. 
Its  application  to  the  determination  of  borates  in  such 
articles  as  milk,  common  salt,  etc.,  is  the  object  of  this 
present  paper,  these  substances  being  found  to  contain 
small  quantities  of  boric  acid  in  some  form  or  other. 

The  results  of  this  investigation  arc  now  given  arranged 
as  follows : — 

(1)  Two  methods  for  the  determination  of  borates  in 
milk. 

(2)  Two  methods  for  their  determination  in  common 
methylated  spirits. 

(3)  Two  methods  for  their  determination  in  commercial 
common  salt. 

•  Copies  of  the  photographic  picture  may  be  purchased  on 
application  to  the  photograpbetB,  Mcsars.  H.  J.  Whitlock  &  Sons, 
Ltd,  11,    Kew  Street.  ^Inaingham. 
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EsmiATTON'  OF  Boric  Acid  in  Mii.k. 

Mtikoi  1.— Distillation  and  prfci pitntion  an  barium 
borai*. — This  niethinl  is  iilinost  ex.utly  similar  to  that 
pr*vioii.>i|y  pubUshtHl  {toe.  cit.).  only,  of  courso,  adapti>d 
to  the  nt'fds  of  tlic  lase.  The  first  ]irocnitio!i  necessary 
WAS  to  obttin  milk  absohitoly  free  from  boric  acid  and 
borates.  About  300  e.c.  of  \mrv  milk  was  introduced 
into  a  distillin!!  llask  and  some  boric  acid  dissolved  in  it, 
or  rise  it  was  intrixluced  in  the  alcohol,  of  which  400  c.c. 
W»re  at  first  taken.  Additions  of  more  alcohol  were  made 
from  time  to  tinie  to  ensure  the  com|ilete  distillation 
of  the  tri-ethyl  or  tri-methrl  borate.  It  was  now  found 
that  n<>  m.tttoi  how  much  boric  acid  was  introduced  in 
the  milk  that  no  )>recipitato  \\hatcver  of  barium  borale 
was  formeil.  In  order  to  liavc  the  tri-methyl  borate 
formed  the  intnMiuction  of  sul|>huric  acid  was  necessary. 
A  long  series  of  e.\|H'rin".ents  were  therefore  undertaken 
to  dett<rinine  what  amount  of  sulphuric  a  id  was  necessary 
with  3<«>  c.c.  of  milk,  as  a  result  of  which  it  was  found 
that  at  least  70  e.c.  of  concentrated  sulphuric  acid  are 
necfssary  ;  the  larjn^  amount  of  water  in  the  milk 
docom|M>«e8  the  tri-methyl  compound  into  boric  acid 
and  alcohol.  In  this  case  the  boric  acid  will  distil  over 
only  at  a  very  hi>,'h  teniiK>raturc.  The  sulphuric  acid 
appearH  to  jaevent  this  decomposition.  After  distilling 
for  half  an  hour,  the  tli^tillate  was  treated  with  a  few 
dropM  of  a  concentrated  solution  of  barium  chloride. 
At  this  stage  a  slight  precipitate  sometimes  occurred. 
The  fats  in  the  milk  contain  tlu"ee  esters,  those  of  palmitic, 
stearic,  and  oleic  acids.  These  all  form  compounds  with 
barium  chloride  which  are  insoluble  in  water  and  in  cold 
dilute  hydrochloric  acid.  It  was  found  that  if  the  tem- 
perature in  the  distilling  tiask  rose  about  80°  C,  a  small 
portion  of  these  (probably  oleic  acid)  was  carried  over. 
Therefore,  on  the  addition  of  barium  chloride,  a  llocculent 
I>rocipit.ite  of  barium  oleatc  ai)i)eared.  This  had  to  be 
removed  by  filtration  before  the  experiment  could  be 
I»roii  <-dc-d  with.  The  distillate  was  now  titrated  against 
a  fre-thly  pn-pared  concentrated  sodium  hydroxide 
Rolution.  prej»ared,  as  before  described,  by  dissolving 
newly  cut  pieces  of  sodium  in  water  in  a  silver  dish  ; 
iihenolphtbalein  was  U8e<l  as  indicator.  Care  had  to 
ne  taken  to  guard  against  overstepping  the  neutral 
point,  a.*  the  excess  of  the  alkali  united  with  the  barium 
chloiide  to  form  the  hydroxide.  The  precipitate  of 
barium  borate  wag  now  filtered  ofl  on  a  tared  filter  paper, 
waahed  caiefully  with  alcohol,  dried  at  1 10°  C.  and 
weigh  wl. 

First  of  all  A  test  series  was  made  in  order  to  see  how 
■mall  a  quantity  of  boric  acid  would,  on  neutralisation 
of  th«-  distillate,  give  a  precipitate  distinctly  seen  by 
the  naked  eye.  To  this  end,  50,  4(),  :V),  20,  10  parts 
lioric  acid  were  introduced  into  10,0(X)  parts  of  milk. 
The  preripiutc  of  50  part.s  Ijoric  acid  in  10,000  parts  milk 
waa  fpiite  heavy,  the  4<J  less  so.  In  this  manner  a  grada- 
tion waa  obtained  until  when  10  parts  in  10,000  was 
„^,i..i  .1.  ,  ^.^jj^j  milkiness  was  obtained.  This  Inst 
*  '  'vcr.il  times  with  prec  is<'ly  the  same  result. 

"'■  i>int  traces  of  precipitate  Ix-xame  untru.st- 

w<irtiiy.  «»|«-^i.ally  as  a  trace  of  boron  ( ompoun<ls  could 
l«  oMAin<-d  from  impure  methylated  spirits.  This, 
bowTTer.   will   b.-  d»>alt  with  later. 

The  n-«iilts  obtained  from  weighed  precipitates  were  : — 


Beftc  aeid 

iMrodaccd. 

narium  borat«. 

Yield. 

■mfc 

irrms. 

Per  rent. 

I'M 

2-OMOO 

00-6 

I'M 

2-eH30 

99-3 

IVSO 

0-8941 

09-25 

0-li 

(H2A49 

tlH-0 

«»-l2 

•>-l070 

Ul-I 

'HW 

0-  M  H 

h7-2 

•>-o* 

0-0»»7l> 

81-3 

tnn 

•>'034« 

63>38 

hydroxide  in  presence  of  phenolphthalein.  About  30  c.c. 
of  glycerin  were  then  added,  and  the  titration  continued 
until  a  permanent  shade  of  pink  was  obtained. 


Boric  ^cid  introduced. 

Yie^d. 

grms. 

Per  cent. 

1-60 

99-6 

1-50 

99-5 

0-50 

99-47 

0-15 

98-43 

012 

92-1 

0-09 

88-7 

0-06 

83-0 

0-03 

69-2 

M-ffi>4  fl.—THMitlation  and  titration.  — InntuBil  of  pre- 
'■'f-  ■  •"«•('•  1'  id  from  th<-  distillate  an  in  .M<-thf>l  I., 

**''■  *•"  diluted    with    wat^r   up  to  one   litre! 

Porti'^*  or  imicc.  were  neatr«lizt-d  with  iV/10  pota»Hiuni 


Method  III. — The  milk  was  first  evaporated  and  after- 
wards charred.  The  charred  mass  was  then  treated 
with  water  and  titrated  in  the  presence  of  glycerin  against 
potash,  using  phenolphthalein  as  indicator.  The  method 
is  not  yet  complete  and  the  results  are  temporarily 
withheld. 

Estimation  or  Borates  in  Methylated  Spirits. 

Method  I. — By  distillation  and  precipitation. — The 
method  was  exactly  similar  to  that  used  in  the  case  of 
milk  ;  300  c.c.  of  methylated  spirits  and  25  c.c.  of  con- 
centrated sulphuric  acid  were  distilled  until  the  tem- 
perature rose  to  75°,  when  the  boron  compound  was 
j)recipitated  by  barium  chloride  and  weighed  as  before. 
One  litre  of  methylated  spirits  was  found  to  contain 
0-0183  grm.   boric  acid  as  a  borate  of  some  sort. 

Method  II. — By  distillation  and  titration. — Owing  to  the 
exceedingly  small  amounts  of  boric  acid  in  the  alcohol 
it  was  very  difficult  to  obtain  results  that  agreed.  The 
large  distillate  was  diluted  to  a  known  volume  (500  c.c. 
usually),  and  portions  of  100  c.c.  taken  out  at  a  time  and 
titrated  against  jV/10  potassium  hydroxide  with  .30  c.c. 
glycerin  and  a  few  dx"ops  of  phenolphthalein.  One  litre 
of  methylated  spirits  was  found  to  contain  0-0160  grm. 
boric  acid. 

Estimation  of  Borates  in  Salt. 

Metho  1 1. — By  Distillation  and  PreipUation. — A  weighed 
amount  of  common  packing  salt  (preferably  about  5  grms.) 
were  dissolved  in  the  necessary  amount  of  concentrated 
sulphi-ric  acid.  This  salt  solution  was  now  introduced 
with  300  c.c.  of  meth5'lated  spirit  into  a  distilling  flask. 
From  this  point  on,  the  experiments  were  exactly  similar 
to  the  previous  ones.  From  the  estimations  it  was  found 
that  100  grms.  salt  contain  0-88  grm.  of  boric  acid  as  a 
borate 

Method  II. — By  Distillation  and  Titration. — Instead  of 
precipitating  the  boric  acid  as  barium  bor.ite.  it  was 
titrated  against  iV/10  potassium  hydroxide  in  the  usual 
manner.  100  grms.  of  packing  salt  were  found  to  contain 
0-874  gna.  of  boric  acid  as  a  borate. 


Liverpool  Section. 

Meeting  held  at  the  University  on  Wednesday,  Feb.  13,  1907. 

UK.    JAMES    T.    CONROY   IN    THE    CHAIR. 

THE    COMBUSTION    PROCESSES    IN    THE    LOCO- 
MOTIVE FIRE  BOX. 

BY   K.   J.    BRISLEE,   D.SC.    (UV.). 

Introduction. 

(fnc  of  the  chief  initial  ditticulties  encountered  in 
maintaining  the  t<;miM;rature  nece.'^sary  for  rapid  steam 
production  in  the  locomotive  fire  box  was  the  draught. 
Thi.H  was  j)ro(lu(:ed  in  the  earliest  locomotives  in  a  variety 
of  way.M,  Hii(h  as  reiving  on  natural  draught,  or  l>y  employ- 
ing a  liellortH,  or  a  ^an.  It  was  to  Stevenson  that  the  idea 
of  employing  the  waste  steam  from  the  cylinders  to 
accelerate  the  draught   first   occurred.     He   noticed   the 
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very  groat  ■difference  between  the  velocities  of  the  steam 
issuing  from  the  cylinders  and  of  the  smoke  leaving  the 
funnel  and  forthwith  he  utilised  the  exhaust  steam  from 
the  cylinders  to  increase  the  draught  by  placing  the 
exhaust  steam  pipe  in  the  fimnel,  so  effecting  a  reduction 
of  pressure  in  the  funnel  and  consequently  increasing  the 
velocity  of  the  air  which  flowed  through  the  fire.  The 
result  was  a  complete  success  so  far  as  steam  raising  was 
concerned.  The  fire  was  urged  by  a  strong  draught, 
which  produced  a  high  temperature  and  rendered  possible 
the  production  of  sufficient  steam  to  enable  the  engine 
to  travel  at  a  high  speed.  To  this  brilliant  device  the 
success  of  Stevenson's  "  Rocket  "  at  the  Rainhiil  trials  in 
1829  was  in  no  small  measure  due.  Very  many  experi- 
ments have  been  made  upon  the  combustion  processes  in 
marine  and  other  stationary  boilers,  but  few  have  been  made 
upon  those  taking  place  in  a  locomotive  during  actual 
running,  and  although  the  employment  of  the  steam  blast 
to  increaise  the  draught  in  locomotives  is  universal,  the 
efficiency  of  the  combustion  processes  taking  place  in  the 
locomotive  fire  box  have  not  been  investigated  from  a 
physico-chemical  standpoint.  The  following  investigation 
was  undertaken  with  a  view  to  determine — (1)  The 
efficiency  of  the  combustion  of  the  fuel ;  (2)  To  measure 
the  loss  of  carbon  due  to  the  production  and  loss  of  carbon 
monoxide  ;  (3)  To  follow  the  variation  in  the  products 
of  combustion  due  to  variation  in  the  demands  made  upon 
the  engine,  e.g.,  weight  of  train  drawn,  speed,  gradient; 
(4)  To  study  the  conditions  of  the  combustion  so  as  to 
determine  whether  equilibrium  conditions  corresponding 
to  the  temperature  are  ever  attained. 

The  essential  parts  of  a  locomotive  fire  box  consist 
of  a  copper  box  Avhich  is  water  jacketted  above  and  closed 
by  iron  fire  bars  below.  The  fire  box  is  connected  with  the 
boiler,  through  which  the  products  of  combustion  are  led 
to  the  smoke  box  and  funnel,  by  the  fire  tubes.  On  the 
side  of  the  fire  box  nearest  to  the  foot  plate  is  the  fire 
door,  through  which  fresh  coal  is  introduced,  and  opposite 
to  this  is  a  brick  arch,  inclined  upwards,  which  serves  to 
mix  the  gases  before  they  enter  the  fire  tubes.  Below  the 
fire  bars  is  the  ash  pan,  which  is  closed  in  front  and  behind 
by  dampers.  The  fire  is  placed  upon  the  fire  bars  and  the 
fire  box  is  filled  with  the  fuel  nearly  to  a  level  with  the 
door,  the  top  surface  of  the  fire  being  roughly  parallel 
with  the  brick  arch.  The  air  necessary  for  the  com- 
bustion is  admitted  from  below  by  means  of  the  dampers 
placed  in  front  and  behind  the  ash  pan  and  thence  through 
the  fire  bars.  The  air  is  drawn  through  the  fire  by  the 
escape  of  the  exhaust  steam  up  the  funnel  (primary  air), 
and  then  a  further  quantity  of  air  is  admitted  through 
the  fire  door,  which  is  partly  opened  (secondary  air)  so 
as  to  bum  any  gaseous  products,  mixing  being  effected 
by  the  gases  whirling  round  the  end  of  the  brick  arch  on 
the  way  to  the  fire  tubes  and  ultimately  to  the  smoke 
box  and  chimney.  When  coal,  containing  carbon  and 
hydrogen  as  combustible  constituents,  and  wetted  with 
water,  is  employed,  the  reactions  taking  place  in  the 
fire  box  are: — (1)  The  drying  of  the  coal  and  the  pro- 
duction of  the  volatile  distillation  products  of  the  coal. 
and  their  subsequent  combustion  by  the  supply  of 
secondary  air.  (2)  The  combustion  of  the  carbon  of  the 
voal  by  the  primary  air,  producing  carbon  dioxide  and 
carbon  monoxide  ;  the  proportion  of  each  present  depends 
uj)on  the  temperature  and  upon  the  quantity  of  oxygen. 
The  carbon  monoxide  may  be  due  to  a  primary  action 
of  oxygen  on  carbon  or  to  a  reaction  of  the  carbon  dioxide 
with  the  strongly  heated  carbon,  the  carbon  dioxide  being 
the  primary  product.  (3)  When  moLst  air  is  employed, 
the  water  vapour  present  is  decomposed  by  the  strongly 
heated  carbon,  i.e.,  the  carbon  is  burnt  by  the  water 
vapour,  thus,  C  +  HgO  =  CO  -I-  Hg  ;  CO  -(-  HgO  =  COg  +  Hg. 
In  order  to  render  the  combustion  complete,  these  com- 
bustible pro<lucts  must  be  burned  by  the  supply  of 
secondary  air.  I5y  limiting  the  supply  of  secondary  air, 
and  when  the  fire  is  thick  and  dense,  the  fire  box  acts  as 
a  gas  producer,  the  carbon  being  chiefly  burnt  to  carbon 
monoxide. 

Now     from      the      two      thermochemical      equations.    1 
1C1 +  (0,)  =  CO.,  +  07.000  Cal.      (CO)-»-(AOn)  =  C()o  +  fi8.0()0 
Cal.,   the   heat"  of  the  leaction,   [C] -I- ("{,00)  =  CO -(-29.000    I 
■Cal.,    \b    found,    and    hence    1    grm. -molecule    of   carbon    I 


burning  to  carbon  monoxide  yields  only  0-29  of  the  heat 
evolved  when  it  burns  to  carbon  dioxide.  Investigations 
of  the  equilibria  in  a  gas  generator  have  shown  that  the 
ratio  of  the  carbon  monoxide  to  the  carbon  dioxide,  in 
equilibrium  with  solid  carbon,  is  constant  for  each  tem- 
perature, and  the  higher  the  temperature,  the  greater  is 
the  amount  of  carbon  monoxide.  At  a  temperature  of 
about  900°  C,  the  carbon  monoxide  in  equilibrium  with 
solid  carbon  has  reached  a  maximum.  When  carbon  is 
burnt  with  a  rapid  current  of  air,  it  burns  to  carbon 
dioxide,  even  at  a  white  heat,  while  the  equflibrium 
composition  above  800°  and  below  1000°  C.  shows  that 
only  carbon  monoxide  is  present.  The  products  of  com- 
bustion, therefore,  depend  upon  the  velocity  of  the  air 
supply,  and  this  dependence  is  made  u.-e  of  in  certain 
forms  of  gas  producers,  such  as  the  Dcllwik-Fleischer. 

One  can  assume  that  the  first  product  of  the  com- 
bustion of  carbon  is  carbon  monoxide  in  practically  the 
maximum  amount  possible  corresponding  to  the  equili- 
brium conditions  at  the  particular  temperature,  and 
that  this  carbon  monoxide  is  then  burnt  to  carbon  dioxide 
by  the  excess  of  air  admitted,  or  it  may  be  assumed  that, 
as  in  all  autoxidation  processes,  the  products  of  the  com- 
bustion of  a  substance  is  that  which  contains  one  molecule 
of  oxygen,  then  the  primary  reaction  is  the  formation  of 
carbon  dioxide,  and  the  attainment  of  equilibrium, 
C-l-C02^2CO,  is  a  secondary  reaction.  This  second 
reaction  will  or  will  not  take  place  according  as  the  carbon 
and  the  carbon  dioxide  are  in  contact  for  a  sufficient 
time  for  the  reaction  to  be  completed.  The  velocity 
constant  is  at  present  unknown,  but  Boudouard  (Compt. 
rend.,  1900,  130,  132;  BuU.  Soc.  Chim.,  1899,  21,  712) 
has  shown  that  when  air  is  led  over  carbon  heated  to 
800°  C,  the  quantity  of  carbon  monoxide  decreases  with 
increasing  velocity  of  the  current  of  air.  This  points  to 
the  conclusion  that  the  carbon  dioxide  was  in  contact 
with  the  carbon  for  an  insufficient  length  of  time  for  the 
secondary  action,  forming  carbon  monoxide,  to  take 
place. 

r  In  the  combustion  of  coal  in  the  tire  box,  the  quantity 
of  carbon  monoxide  and  carbon  dioxide  in  the  gaseous 
products  of  combustion  will  depend  upon  (1)  The  tempera- 
ture, (2)  the  velocity  of  the  draught,  (3)  the  depth  of  the 
fire,  (4)  the  pressure.  For  the  sake  of  simplicity,  the 
combustion  of  coal  in  the  locomotive  fire  box  will  bo 
considered  as  the  combustion  of  carbon,  since  upon  the 
introduction  of  fresh  coal  into  the  fire,  there  results  a 
coking  of  the  coal,  the  volatile  products  being  distilled 
off  and  burnt  by  the  supply  of  secondary  air,  or  lost  as 
smoke.  The  coked  coal  then  sinks  down  in  the  fire  box, 
forming  a  thick  and  fairly  dense  layer,  through  which 
the  air  is  drawn  by  the  escape  of  the  exhaust  steam  up 
the  funnel.  The  equilibrium  which  is  of  great  importance 
for  consideration  at  present  is  that  denoted  by  the  equation, 

C  +  QOz:^  2C0 (I.) 

The  equilibrium, 

CO2  irco-t-iOg (2.) 

need  not  be  considered,  as  the  amount  of  dissociation  of 
the  carbon  dioxide  is  small  at  the  temperature  of  the  fire 
box. 

I^  Chatelier  developed  the  following  equation  for 
equilibrium, 

^  /Qt^^'  +  (N"-N')logeP  +  logeK  -  constant, 

where  R  is  the  gas  constant  =  2-0  grm. -calories,  or  more 
exactly,  1-989,  Qt  is  the  heat  of  the  reaction,  T the  absolute 
temperatuie,  P  the  pressure,  and  K  the  constant  of  the 
law  of  mass  action,  in  the  above  case  (1), 
logeK  =2  logeCco  -  loge  Ccoj 

v.'coa 
The  heat  of  reaction  changes  with  the  temperature 
according  to  Kirchoff's  law,  gT  =  Qo+ (Cj  -  Cii)T,  where 
Qo  is  the  heat  of  the  reaction  at  absolute  zero,  ('1  and  Qx\ 
the  specific  heat«  in  the  initial  and  final  states.  By 
substituting  the  numerical  values  for  (^t,  C^.  and  Cm. 
and  sol\  ing  the  equation  for  (^o,  the  result  1^0  =  40,100  cal. 
is  obtained  and  then,  yT  =  4tT,100- 3-76T-hO-005T2. 

^  2 


806 


BRISLEE_THE  COMBUSTION   PROCESSES  IN  THE   LOCOMOTIVE   FIRE   BOX.    [July  31,  1907. 


In  th«  equilibrium.  0  +  COo  ^  2C0. 


N"  = 


N'  =  l 


Or  =    -  40,UX>  +  3-76 T   -   0005T2  ; 

C* 
(X"  -  N')=l  ;    and  K^^*^  ;    and   hence   the  equation 

for  equilibrium  becomes 


I    /-- 40,100  + 3  76T-0  005T2 


kf 


T« 


dT  +  logeP  +  logeK  = 


constant. 
Substituting    „  =0'5,  integrating,  and   converting  the 

XV 

loge  into  logio-  the  equation  l>ecomes  — 

-u^  +  4-329log,oT  -  0  002oT  +  2-30259(log,oP  -  logioR)  = 
constant. 
Boudouard  determined  the  constant  for  a  number  of 
different  temperatures  and  pressures,  and  found  as  a 
mean  the  figure  3ir>.  Substituting  this  vahie  in  the 
last  equation,  and  .-olving  it  for  logj^K  for  the  combustion 
of  carbon  with  pure  oxvgen  at  one  atmosphere  pressure, 
th«i: 


•ogioK=2 


31-5  ,    0t)025T 


3026*  ■*■  2-3026 


20.050 
2-3026T 


8707 


4-329  ,        T,     ,        B 


log,oK  =  13-68 +  0-001086T--;fi    -  1  88005  log,  qT  -  logP. 

Again.  Cc?)  =  KCcoo.  and  since  the  concentrations 
of  the  carbon  dioxide  and  carbon  monoxide  are  propor- 
tional to  their  partial  pressures  and  Pco+Pco3  =  l  atmo- 
sphere, then.  Pco2=(l  -  Pco)  and,  Pco  =K(1  -  Pcoa) ; 
therefore 


Pco  =  - 


K+N/K«-f-4K 


hence  the  ideal  composition  of  the  gas  can  be  calculated. 

C/Vl 

The  ratio  „       is  of  great  importance  in  the  present 

instance,  as  it  gives  the  ratio  of  the  weight  of  the  partially 
burnt   carbon   to  that   completely   burnt,   and   the  ratio 

CO 
(XxVrnV  **  *  measure   of    the  carbon   partially  burnt 

compMvd   to   the    total   amount   consumed.     The   ratio 

Ceo 

^-    can  vary  between  the  limits   of  zero  and    infinity, 

CO 
•nd  the  ratio  ^  +~cfr  ^*"'^®°  *^®  limits  of  zero  and 

unity. 

For  efficient  combustion,  these  two  ratios  should  be 
■•  ■maU  as  poMible,  the  maximum  of  efficient  combustion 
bekig  reached  when  they  are  both  zero.  When  the 
cOBoastion  take«  place  in  atmospheric  air  (21  por  cent. 
ozytren  and  79  per  cent,  nitrogen),  the  proportion  of 
carbon  monoxide  can  vary  between  the  limits  of  0  and 
34-71  per  cent.,  while  the  carbon  dioxide  can  vary 
between  0  and  21  per  cent.  When  coal  i.s  employed 
^e  percentage  is  uxually  between  9  and  14  per  cent. 
Stimcbe  (.1.  Ga^beleucht.,  |{K)3)  explained  the  combustion 
chAoi^  in  a  gaA  jirf>ducer  in  a  manner  whifh  can  be 
applied,  with  a  little  modification,  to  the  locomotive 
fire-box  combustion  pr(Ki-<-.so»..  The  fire  tan  be  con- 
•  idered  to  !«  ma^le  up  of  a  nuinU;r  of  parallel  layers. 
Earh  layer  ctmninin  of  pie<e«  of  coal  or  coke  in  the  lowt^r 
portiODS,  aod  Ijetween  the  pieces  air  spaces  which  are 
gwatf,  the  greater  '»  the  hize  of  the  pieces  used.  With 
pieCM  abotit  the  *ize  of  a  fi.nt  these  t-paccs  constitute 
oo»-flfth  to  one-fourth  of  the  total  cross  section.  Eaf;h 
piweof  fnel  i*  Kurrounded  by  a  layer  of  air  a  few  milli- 
metna  thick  in  nome  cases  and  several  centimetres  thick 
in  oUierw.  (H\  the  iiiz«  of  these  xpa^fs  depends  the 
•moioit  of  air  drawn  throngh  the  fire.  At  the  j>oint  of 
eontart  b««twr«Ti  the  fuel  and  air  the  roriibu.stion  takes 
plaw.  and  Ixtc  the  fomlnmtion  temperature  must  Ik; 
r^acb*-*!.  which.  a/-cording  to  \j-  ("hatelier,  \h  about 
12rifr  f  for  cold  coke,  if  burnt  to  <  arbon  monoxide,  or 
2r.j..     ii  .  '         '     ,  i,Ip      For  orevionsly  warmed 

•"'  I'ure  in  about,  l7fKr  ('.     At 

"^'  »«n   the  coke  and  air.  all  the 

conditiotM  are  fnltilled  for  the  formation  of '  arbon  dioxide 


viz.,  carbon  at  a  high  temperature  and  air  at  a  high 
velocity.  If  it  is  assumed  that  carbon  monoxide  is  the 
tirst  product  of  the  combustion  of  carbon  with  air,  then 
this  is  burnt  by  the  air  in  the  spaces  between  the  fuel, 
and  hence  the  product  of  combustion  in  the  lowest 
layer  is  carbon  dioxide  (this  has  been  found  to  be  the 
case  in  gas  generators).  The  spaces  between  the  fuel 
contain  large  quantities  of  oxygen  which  do  not  come 
into  contact  with  the  surfaces  of  the  fuel,  since  the  velocity 
of  flow  of  the  air  in  these  spaces  is  4  to  5  times  as  great 
as  that  calculated  for  the  whole  of  the  fire  box.  and 
there  is  no  time  for  the  air  to  get  into  contact  with  the 
carbon.  This  air  serves  to  burn  the  next  layer  of  fuel 
producing  carbon  dioxide,  and  further  the  carbon  dioxide 
coming  up  from  the  lowest  layer  reacts  with  the  carbon 
to  a  greater  or  lesser  extent  according  to  the  rate  of  flow, 
forming  carbon  monoxide  (again  in  the  case  of  a  gas 
generator  the  existence  of  carbon  monoxide  and  dioxide 
and  oxygen  together  has  been  proved).  As  the  gases 
make  their  way  through  the  fire  they  are  mixed  together 
by  striking  against  the  fuel,  so  that  no  carbon  monoxide 
can  exist  in  the  presence  of  free  oxygen  in  the  gases  as 
they  reach  the  higher  layers  of  the  fuel.  If  the  tempera- 
ture of  the  upper  layers  is  high,  then  reduction  of  the 
carbon  dioxide  coming  up  from  below  takes  place.  When 
the  combustion  products  reach  the  top  surface  of  the 
fuel,  they  are  met  by  the  supply  of  secondary  air  entering 
through  the  fire  door,  and  the  complete  combustion  of 
the  combustible  gases  depends  upon  (1)  the  thorough 
mixing  of  the  gases  and  air,  and  (2)  the  velocity  with 
which  the  gases  are  swept  into  the  fire  tubes  and  cooled 
to  the  temperature  at  which  the  rate  of  combustion  is 
slight.  Boudouard  [loc.  cit.)  has  shown  that  when  air  is 
led  over  carbon  heated  to  800°  C.  at  different  velocities, 
carbon  monoxide  and  oxygen  are  found  existing  together 
in  the  products  of  combustion.  The  following  table  gives 
Boudouard's  results  : — 


Volume 

per  cent. 

Velocities  : 

litres  per 

minute. 

Carbon 

Carbon 

Nitrogen, 

dioxide. 

monoxide. 

Oxygen. 

by  diff. 

0-10 

18-2 

B-2 

1          _ 

76-6 

0-27 

18-43 

3-8 

0-47 

77-30 

1-30 

18-92 

1-88 

0-94 

78-26 

1-465 

19-9 

1-83 

— 

78-27 

3-20 

19-4 

0-93 

0-93 

78-74 

The  equilibrium  composition  corresponding  to  this 
temperature,  800°  C,  is  carbon  dioxide,  0-92  per  cent., 
carbon  monoxide,  34-32  per  cent.,  nitrogen,  74-70  per 
cent.  From  these  results  it  is  evident  that  when  the 
velocity  of  the  air  is  high  equilibrium  is  not  attained, 
and  the  quantity  of  carbon  dioxide  and  carbon  monoxide 
in  the  products  of  combustion,  depends  upon  the  velocity 
of  the  air.  In  the  locomotive  fire  box  it  is  extremely 
unlikely  that  equilibrium  corresponding  to  the  tempera- 
ture, which  is  estimated  at  1000°~1200°  C,  is  ever 
attained,  since  the  products  of  combustion  and  the 
carbon  are  in  contact  too  short  a  time  for  equilibrium 
to  be  reached.  A  large  number  of  samples  of  the  products 
of  combustion,  taken  from  the  smoke  box,  have  been 
analysed  ;  the  samples  were  taken  under  different  con- 
ditions of  weight  of  train,  speed,  and  gradient.  The 
method  employed  in  sampling  the  gaseous  products  of 
combustion  will  now  be  described. 

The  products  of  combustion  of  the  fuel  in  the  loco- 
motive fire  box  were  made  in  the  following  way.  The 
locomotive  was  one  of  the  L.  &  N.  W.  Ry.  "  Precursor" 
class,  first  introduced  in  1904.  The  diagram  shows  the 
general  plan  of  the  smoke  box  and  fire  box,  together 
witli  the  chief  dimensions.  The  gases  wore  drawn  out 
of  the  smoko  box  on  the  right  hand  side  by  means  of  a 
wrought  iron  pipe  1  in.  in  diameter,  reaching  to  about 
the  centre  of  the  smoke  box.  The  tube  was  well  clear 
of  the  exhaust  steam  and  the  steam  blower.  The  inside 
end  of  the  tufw;  was  closed,  and  a  saw  cut  i  in.  wide  w?« 
ma<ie  in  the  tul)e  on  the  side  facing  the  fire  tul)os.  Outside 
the  smoke  box  the  1  in.  pipe  was  connected  with  a  J  in. 
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wrought  iron  pipe,  which  wa.s  carried  along  the  hand 
rail  on  the  right  hand  side  of  the  engine,  to  the  cab,  where 
it  terminated  in  a  well-fitting  tap  which  served  to  close 
the  tube  when  not  in  use.  All  the  joints  were  made 
air-tight  by  means  of  red  lead.  The  gases  were  collected 
in  glass  tubes  having  a  capacity  of  about  100  c.c,  and 
fitted  at  each  end  with  a  well  ground  glass  tap.  At  first 
it  was  attempted  to  use  a  mercury  a.spirator  to  draw  the 
gases  from  the  smoke  box  to  the  sample  tubes,  the 
aspirator  being  fitted  into  a  wooden  case  attached  to 
the  side  of  the  cab,  but  although  it  served  to  aspirate  the 
gases,  the  drawbacks  of  a  mercury  aspirator  became 
only  too  apparent  for  satisfactory  working,  especially 
when  the  engine  was  travelling  at  high  speeds,  and  after 
a  single  run  it  was  discarded,  and  replaced  by  one  of 
Fletcher's  collapsible  bellows  aspirators,  by  means  of 
which  large  quantities  of  the  products  of  combustion 
could  be  drawn  from  the  smoke  box  and  collected  in  a  xery 
short  time.  The  samples  were  taken  thus  : — The  end  of 
the  tap  on  the  cab  was  fitted  with  a  '"  dust  filter,"  con- 
sisting of  a  glass  tube  containing  a  plug  of  asbestos  fibre 
between  two  plugs  of  glass  wool,  which  served  to  remove 
the  dust  from  the  gases  drawn  from  the  smoke  box.  The 
dust  filter  was  then  connected  with  the  sample  tube  and 
to  the  bellows  aspirator  by  means  of  a  stout  rubber 
tubing.  Ten  strokes  of  the  bellows  aspirator  suflSoed 
to  draw  1  cubic  foot  of  the  products  of  combustion  from 
the  smoke  box  and  through  the  collecting  tube,  and 
since  the  capacity  of  the  apparatus  between  the  smoke 
box  and  cab  was  only  about  0  03  cubic  foot,  this  more 
than  sufficed  to  remove  all  the  gases  from  the  "  dead 
space  "  between  smoke  box  and  cab,  and  also  to  ensure 
that  the  sample  taken  was  a  representative  .sample  of 
the  products  of  combustion  at  the  time  of  sampling. 
At  the  time  of  taking  the  sample  the  speed  and  gradient 
were  noted,  and  in  the  later  work,  the  partial  vacuum 
in  the  smoke  box  was  also  measured.  All  the  samples 
were  taken  (with  one  or  two  exceptions)  with  the  fire 
door  closed,  so  as  to  regulate  the  supply  of  secondary 
air.  When  the  fire  door  is  open  most  of  the  air  enters 
through  it,  since  the  least  resistance  is  offered  to  its 
passage  via  the  open  door,  and  comparatively  little  air 
passes  through  the  fire.  In  no  case  was  the  ordinary 
working  of  the  engine  departed  from,  the  stoking  being 
left  entirely  to  the  fireman.  The  samples  were  taken 
during  the  intervals  between  firing,  a  few  minutes  being 
allowed  after  firing  for  the  fire  to  clear  ;  each  sample 
is  therefore  representative  of  the  conditions  prevailing  in 
the  fire  box  during  that  particular  period  of  working. 
The  samples  were  analysed  by  pumping  the  gases  out  of 
the  sample  tubes  with  a  Tcipler  pump  and  analysing  them 
in  a  gas  burette,  using  mercury  as  the  containing  liquid, 


and  a  modified  form  of  Huntley's  pipette  for  the  reagents 
The  chief  constituents  of  the  products  of  combustion 
were  carbon  dioxide,  oxygen,  carbon  monoxide  and 
nitrogen,  only  the  merest  traces  of  hydrogen  and  hydro- 
carbons being  found  in  the  gases.  The  samples  represent 
the  mean  composition  of  the  products  of  combustion  at 
the  time  of  sampling. 

The  first  point  investigated  was  the  variation  of  the 
products  of  combustion  with  varying  speeds,  weight  of 
train  taken,  and  gradients.  These  results  are  given  in 
Tables  1  to  6.  In  the  first  column,  the  number  of  the 
sample  is  given,  in  the  second,  the  number  of  cars  forming 
the  train,   in  the  third  the  gradient,   in  the  fourth  the 
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speed  in  miles  j^er  hour,  in  the  fifth.  si.\th.  seventh,  and 
eighth.  th«>  j»T.ontAvi>  by  vohuiio  of  .arboii  tlioxide. 
oxyip'ii.  i»rhon  monoxide  »md  nitrojren  n>-iiH\tively. 
Intho  ninth  .oluum  the  ratio  of  the  ojuhon  monoxide  to 
earlKHi  dioxkle  is  given,  which  shows  the  ratio  of  the 
weight  of  carlMin  iwu-tially  hnrnt  t.>  thiit  i-oinpletely  burnt ; 


in  the  tenth  column  is  the  ratio  of  the  carbon  monoxide 
to  carbon  monoxide  phis  carbon  dioxide,  which  gives  the 
weight  of  carbon  partially  burnt  ooinpared  with  the  total 
amount  consumed.  The  last  column  multiplied  by  100 
gives  the  ])orcentago  of  the  carbon  of  the  fuel  lost  as 
carbon    monoxide. 


T 

*BLK    I. 

Liit'rj)0(4  lo  Shrews 

bury  and  back  to  Crewe. 

Sa 

1 
tLo»d.              C.railitMit. 

spwa 

iu  miles 
jitr  hour. 

Cdrbon 
di<*wide. 

Oxygen. 

Carbon 
monoxide. 

Nitrogen. 

CO 
COj 

CO 
CO+COg 

ierd 

QQ 

kH^o 

7-2 

0.5 

82-3 

0-020 

0-020 

riiUai; 

45 

lis 

4-7 

0-7 

83-1 

0-066 

0-056 

55-8 

13-5 

S-I 

*.tf 

83-4 

0-074 

0-069 

•ft 

ri.«iiin 

varying 
45 

'tl 

5-1 
5-6 

1-1 
2-3 

fe-8 

tW 

0-083 
0-200 

1  In  6t>7  down 

75 

l*Ol 

5-1 

0-3 

78-« 

0-02 

0-018 

60 

1*5 

2-0 

0-0 

84-5 

0-000 

0-000 

1  In  137  down 
I  fn  230  down 

GO 

i4p5 

2-3 

0-2 

82-0 

0-013 

0-013 

75 

ijl 

2-8 

0-1 

83-0 

0-007 

0-007 

•  Fire  door  o^n  for  firing  during  sampling.  ...,,^^..  ,. 

t  A  six-wheclcd  coach  is  counted  a«  one  car,  an  eight-wheeled  coach  as  one  and  a  half,  and  a  dimng  car  or  sleepmg  saloon  as 
tvocan. 


Table  II. 
.  Crewe  to  Rugby  and  back. 


" 

1 

Carbon 

Carbon 

CO 

CO 

Ho. 

1   LmuI. 

Otadlent. 

Speed. 

dioxide. 

Oxygen. 

monoxide. 

Nitrogen,  Ac. 

COs 

CO  +  COs 

10  c*r8 

1  in  176  up 

40 

14-0 

3-0 

0-9 

82-1 

0-064 

0-060 

level 

«5 

11-8 

3-9 

0-2 

84-1 

0-017 

0-016) 

17c«n 

level 

60 

13-2 

3-6 

0-5 

82-7 

0-037 

0-0361 

61 

11-7 

1-3 

0-7 

86-3 

0-060 

0-056. 

rising 

53 

12-5 

1-2 

2-3 

84-0 

0-184 

0-155 

14  can 

50 

12-4 

2-8 

0-7 

84-1 

0-056 

0-053 

(alliDK 

66 

13-8 

•1-6 

0-1 

84-5 

0-007 

0-007 

•• 

1  in  505  up 

58 

17-1 

1-5 

0-2 

81-2 

0-011 

0-011 

Table  3. 
Holyhead   to    Chester. 


' 

Gtsdient. 

Speed. 

Carbon 
dioxide. 

Oxygen. 

Carbon 
monoxide. 

Nitrogen,  Ae. 

CO 
COj 

CO 

Mo.  1    LomL 

CO+CO, 

1             13 

1  in  07  down 

60 

12-4 

5-1 

2-1 

80-4 

0-170 

0145 

• 

1  Id  350-370  up 

48 

13-9 

3-7 

0-4 

82-0 

0-029 

0-028 

1  in  176  up 

51 

12-1 

2-0 

1-1 

84-8 

0-090 

0-083 

1  in  07  up 

62 

12-4 

1-1 

0-8 

85-7 

0-064 

0-060 

ft* 

1  In  1527  down 

62 

9-2 

8-2 

0-0 

82-0 

0-000 

0-000 

ft* 

1  Id  6?17  down 

6tt-2 

6-8 

10-2 

0-0 

83-0 

0-000 

0-000 

1  In  100  up 

53 

13-8 

0-0 

0-5 

85-7 

0-036 

0-034 

level 

53-7 

16-1 

1-6 

0-2 

82-1 

0-012 

0-012 

Ierd 

60-0 

15-1 

3-2 

0-0 

81-7 

0-000 

0-000 

•  Fire  door  open. 


Wo.      hood. 


1 

ft 

17* 
can 

I'ii 

cmr* 
19 
can 

u 

•• 

1  Id  lOiZ  up 

1  In  lot  up 

1  Id  7&  up 

1  In  7.'.  up 

1  Id  75  np 

I  Id  l->>i  up 

1  In  lift  up 

1  lo  110  up 

1  la  142  np 

1  in  100  ap 


TabLe  4. 
Prealon  lo  Carlisle  and  Carlisle  to  Crewe. 


Carbon 

Carbon 

CO 

CO 

Speed. 

dioxide. 

Oxygen. 

monoxide. 

Nitrogen,  &c. 

CO, 

co•^C( 

60 

16>0 

2-0 

0-0 

88-0 

0000 

0-000 

36 

18-4 

1*8 

2-8 

82-0 

0-209 

0-172 

37 

15-7 

0-2 

2-2 

81-9 

0-141 

0123 

.1H-3 

15-0 

0-4 

1-8 

82-2 

0-116 

O'lOS 

37-4 

15-1 

0-8 

1-6 

82-6 

0-100 

0-096 

41-4 

15-9 

0-1 

1-6 

82-4 

0-100 

0  091 

44*0 

12-3 

5-3 

0-0 

82-4 

0-000 

UOOO 

Sft'O 

13-2 

2-5 

0-8 

83-5 

0-060 

0-057 

45H) 

15-1 

1-9 

0-7 

82-3 

0-045 

0-044 

60 

12-8 

4-1 

0-0 

83-1 

0-000 

0-000 

Jl 
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Table  5. 
Liverpool  to  Shrewsbury  aiid  back. 


Load. 

Gradient. 

Speed. 

Carbon 
dioxide. 

Oxygen. 

Carbon 
monoxide. 

Nitrogen,  &c. 

CO 

CO2 

CO 

No. 

CO-fCOo 

1 

17* 

1  in  660  down 

60 

5-4 

12-2 

0-0 

82-4 

0-000 

0-000 

2 

cars 

1  in  2220  up 

48-6 

14-3 

3-7 

0*6 

81-4 

0-0  tl 

0-040 

3 

,. 

1  in  411  up 

53 

14-4 

0-7 

4-2 

80-7 

0-291 

0-215 

4 

10 

1  in  97  up 

60 

10-7 

6-8 

1-7 

80-8 

0-158 

0-137 

5 

cars 

1  in  284  up 

60 

11-4 

1-2 

3-8 

83-6 

0-333 

0-250 

6 

1  in  687  down 

69-2 

15-8 

4-1 

0<4 

79-7 

0-025 

0-024 

7 

— 

60 

15-7 

1-1 

l-l 

82-1 

0-070 

0-065 

8 

1  in  137  down 

62 

14-3 

3-3 

0-4 

82-0 

0-028 

0-027 

9 

1  in  230  Aowa 

75 

16-3 

0-4 

0-4 

82-9 

0-024 

0-023 

10 

1  in  100  down 

75 

15-2 

2-1 

0-0 

82-7 

0-000 

0-000 

Table  6. 
Crewe  to  Rugbi/  and  back. 


Load. 

Gradient. 

Speed. 

Carbon 
dioxide. 

Oxygen. 

Carbon 
monoxide. 

Nitrogen,  Ac. 

CO 
CO2 

CO 

No. 

CO+CO, 

1 

17  cars 

1  in  177  up 

37-5 

12-7 

2-7 

4-1 

80-5 

0-324 

0-244 

2 

1  in  384  up 

41-0 

11'7 

3-0 

2-2 

83-1 

0-188 

0-165 

3 

1  in  766  up 

54-5 

14-1 

3-1 

2-1 

80-7 

0-149 

0-130 

4 

1  in  463  down 

45-5 

10-8 

3-8 

2-3 

83-1 

0-213 

0-175 

5» 

1  in  654  up 

56-2 

6-3 

8-6 

1-5 

83-6 

0-238 

0-192 

6 

1  in  330  up 

47-3 

13-1 

1-3 

4-1 

81-5 

0-313 

0-238 

7 

15i 

1  in  330  up 

39-1 

13-0 

2-3 

3-1 

81-6 

0-238 

0-192 

8 

cars 

1  in  517  up 

44-0 

13-8 

3-3 

0-4 

82-5 

0-030 

0-028 

9 

" 

1  in  177  down 

68-0 

12-5 

5-4 

0-0 

82-1 

0-000 

0-000 

Firing. 


From  these  results  it  is  evident  that  the  loss  due  to 
the  formation  and  escape  of  carbon  monoxide  is  greatest 
at  comparatively  low  speeds,  and  at  speeds  of  about 
sixty  miles  an  hour  the  quantity  of  carbon  monoxide  is 
practically  nil.  Further,  in  most  cases  there  was  more 
than  sufficient  oxygen  present  to  completely  burn  the 
carbon  monoxide  to  carbon  dioxide,  and  this  is  probably 
due  to  the  extremely  rapid  rate  at  which  the  gases  were 
swept  through  the  tubes  and  cooled  dowTi,  so  that  the 
complete  combustion  of  the  carbon  monoxide  had  no  time 
to  occur.  The  presence  of  carbon  monoxide  in  the 
products  of  combustion  at  low  speeds  is,  in  all  probability, 
due  to  the  intermittent  character  of  the  air  supply.  The 
escape  of  the  exhaust  steam  up  the  funnel  takes  place 
in  a  series  of  "  puffs,"  and  the  interval  between  each 
"  puff  "  is  greater  the  slower  is  the  sjjeed  of  the  train, 
and  hence  the  products  of  combustion  are  left  in  contact 
with  the  strongly  heated  fuel  for  an  interval  of  time, 
and  partial  reduction  of  the  carbon  dioxide  to  carbon 
monoxide  ensues,  then  at  the  next  "  puff "  the  gases 
are  drawn  out  of  the  fire  box,  along  the  fire  tubes,  and 
into  the  smoke  box  before  the  carbon  monoxide  has  time 
to  bum  completely.  The  effect  of  the  gradient  seems 
to  be  to  increase  the  interval  between  each  "  puff  "  by 
reducing  the  speed  of  the  train  and  so  increasing  the  time 
during  which  the  products  of  combustion  are  in  contact 
with  the  heated  fuel.     The  heavier  the  train,  the  greater 


is  this  effect,  and  hence  the  loss  of  carbon  monoxide  is 
greatest  when  the  engine  is  working  heavily.  The 
vacuum  in  the  smoke  box  was  next  measured.  Tho 
sampling  pipe  was  connected  with  a  U"^h3,ped  gaugej 
filled  with  coloured  water,  at  the  back  of  which  «as  <>. 
graduated  ghiss  scale.  The  vacuum  measured  was  the 
mean  vacuum  in  the  section  of  the  .'^molce  box  from 
which  the  gas  samples  were  drawn.  The  first  measure- 
ments of  the  vacuum  in  the  smoke  box  showed  that  it 
varied  with  the  time  of  cut  off  in  the  slide  valve  ai  well 
as  with  the  extent  to  which  the  regulator  was  opened. 
It  depended  also  upon  the  resistance  of  the  fire  to  the 
passage  of  the  air.  The  vacuum  reached,  under  certain 
conditions,  was  10  to  12  inches  of  water,  but  on  the 
average  it  was  5 — 7  inches  of  water,  the  higher  figures 
being  only  very  occasionally  reached,  and  were  never 
steady.  When  the  fire  door  was  opened,  the  vacuum 
sank  from  5 — ^7  inches  to  I — 2  inches,  the  air  entering 
freely  through  the  open  fire  door.  At  high  speeds  the 
vacuum  was  small,  as  a  rule,  but  steady,  and  then  the 
air  supply  approximated  to  a  steady  current,  and  the 
combustion  was  complete,  the  amount  of  carbon  monoxide 
being  very  small.  The  results  are  given  in  Tables  7, 
8,  and  9,  the  data  given  being  the  same  as  in  the  pre- 
ceding tables,  except  that  in  the  last  column  the 
partial  vacuum  in  the  smoke  box,  in  inches  of  water, 
is  given. 


Table  7. 
Preston  to  Ccurlide  and  back. 


1 

Carbon 

Carbon 

CO 

CO 

Mo. 

1  Load. 

Gradient. 

Speed. 

dioxide. 

Oxygen. 

monoxide. 

Nitrogen,  &c. 

C02 

CO-hCOs 

Vacuum . 

1 

IScars 

1  in  1199  up 

61 

16-3 

0.2 

1.6 

81-9 

0-100 

0-089 

7.5 

2 

9  cars 

1  in  7:i  up 

64-3 

16-1 

M 

0-7 

82-1 

0-043 

0-041 

7-8 

a 

,, 

1  in  75  up 

42-S 

13-6 

3-0 

1-6 

81-8 

0-117 

0-105 

8-0 

4 

,, 

1  in  12."!  down 

75-0 

15-0 

1-0 

1-0 

83-0 

0-066 

0-062 

4-1 

.5 

l^i 

1  in  184  up 

42-8 

13-5 

0-0 

2-2 

84-3 

0-163 

0-140 

6-0 

6 

cars 

1  in  18G  up 

51-4 

15-0 

1-6 

2-2 

81-2 

0-147 

0-128 

5-0 

1 

J, 

1  in  125  up 

42-0 

15-8 

0-0 

1-0 

83-2 

0-063 

0-060 

5-9 

B 

,, 

1  in  104  down 

69-2 

15-9 

2-8 

0-2 

81.1 

0-012 

0-0X2 

6-4 

1) 

» 

1  in  90  up 

22-0 

14-6 

3-6 

0*0 

82-8 

0-000 

0-000 

4.9 
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Table  8. 

London  to  Liverpool. 

Load  16  Cars. 

Gradient. 

Speed. 

Carbon 
dioxide. 

Carbon 
Oxygen.         monoxide. 

Nitrogen,  &c. 

CO 
COj 

CO 

" 

CO-fCO. 

Vacuum. 

1      1 

1  in  S41  up 

1  in  SSO  np 
1  in  334  up 
1  in  330  up 
1  in  400  up 
1  in  300  up 
1  in  505  up 
1  in  301  up 
1  in  101  up 

64-5 

15-6 

0-0 

4-0 

80-5 

0-260 

0-205 

8-8 

• 

50-0 

14-4 

2-2 

1-9 

81-6 

0-132 

0-116 

5-9 

s 

53-0 

15-1 

0-7 

1-5 

82-7 

0-100 

0-090 

6-8 

4 

60-0 

15-7 

1-8 

0-2 

82-3 

0-012 

0-012 

5-8 

i 

60-0 

16-6 

0-8 

0-0 

82-6 

0-000 

0-000 

5-8 

0 

60-0 

14-9 

3-7 

0-0 

81-4 

0-000 

0-000 

5-8 

58*0 

13-3 

41 

0-2 

82-4 

0-015 

0-015 

6-8 

8 

eo*o 

13-9 

3-6 

0-7 

81-8 

0-050 

0-048 

6-8 

9 

68-0 

14-4           , 

3-9 

0-0 

81-7 

0-000 

0-000 

&-8 

Table  9. 

Crewe  to  London. 

Load  19  Cars. 

Carbon 

Carbon 

CO 

CO 

Ko. 

Ondient 

Speed. 

dioxide. 

Oxygen. 

monoxide. 

Nitrogen,  Ac. 

COj 

CO+COi 

Vacuu  m . 

1  in  177  up 

60-0 

15-3 

0-6 

2-1 

82-0 

0-137 

0-120 

6-2 

1  in  320  np 
1  in  321  up 

04*3 

16-2 

0-7 

1-3 

81-8 

!        0-080 

0-074 

5-7 

671 

14-0 

3-6 

0-9 

81-5 

0-064 

0-060 

5-7 

1  in  320  up 

51-4 

15-1 

0-6 

1-7 

82-6 

0-113 

1        0-101 

5-4 

1  in  354  up 

45-0 

14-7 

0-7 

2-1 

82-5 

0-142 

i        0-128 

6-9 

1  in  320  up 

53-7 

14-2 

0-9 

3-0 

81-9 

0-211 

1        0-174 

6-9 

1  in  440  up 

620 

12-4 

0-6 

4-2 

82-8 

0-338 

0-263 

6-4 

1  in  000  up 

58- 1 

12-7 

3-2 

1-2 

1(2-9 

0-094 

0-086 

6-4 

1  in  SS3  up 

65-4 

15-0 

1-1 

3-7 

80-2 

1        0-246 

0-200 

6-2 

10 

1  in  S33  np 

47-3 

14-6 

0-9 

2-5 

82-0 

0-171 

0-146 

6-0 

From  these  tables  it  wUl  be  seen  that  the  most  efficient 
combustion  takes  place  when  the  vacuum  is  relatively 
small  and  the  speed  high.  As  a  rule,  the  higher  vacua 
are  only  obtained  as  a  series  of  jerks,  while  the  lower  ones 
are  oteady.  The  conditions  for  most  efficient  combustion 
■would  therefore  seem  to  be  a  steady  current  of  air  in 
sufficient  amount  to  render  the  velocity  of  combustion 
prat  enough  for  the  production  of  the  necessary  steam. 
The  figures  in  the  foregoing  tables  represent  the  com- 
bxution  taking  place  in  first  clasa  locomotive  practice, 
and  on  express  trains  of  high  average  speeds.  The  loss 
due  to  the  formation  of  carbon  monoxide  must  necessarily 
be  greater  with  low  speed  traia«,  owing  to  the  intermittent 
cbara<'ter  of  the  air  supply.  These  investigations  are 
being  continued  with  a  view  to  determine  the  effect  of 
working  with  a  thinner  tire,  and  also  to  measure  the 
temperatnrp  generated  in  the  fire  box  during  actual 
running.  1  wish  to  exjjress  my  very  great  indebtedness 
and  thanks  to  Mr.  G.  Whale,  Chief  Mechanical  Engineer 
to  the  I^  k  N.  W.  Ry.  Co.  for  the  splendid  facilities  which 
be  ban  given  me  for  carrying  out  the  above  investigations, 
■od  ako  to  Mr.  T.  E.  (iocnleve,  who  assisted  me  during 
tbe  joomeyn,  and  by  making  the  very  numerous  arrange- 
meotA  necemary  for  the  work.  My  best  thanks  are  due 
abo  to  Profeaaor  Donnan  for  constant  advice  and  criticism 
dnring  tbe  progreas  of  the  research,  and  to  the  Treasury 
for  a  graot  to  defray  a  portion  of  the  apparatus  expenses. 

Discussion. 

Tbe  PBiaiiiKST  naid  that  Dr.  Brwlee's  results  were 
extremely  interating,  not  only  from  a  locomotive  point 
of  riew,  but  abio  with  respect  to  boiler  work  of  all  kinds, 
vbeiber  on  land  or  <i«a.  lie  understood  that  thr-  fire 
box  WM  really  a  rombuntion  chamlx;r;  if  so,  wai  it  wi.sc 
to  water  jacket  that  combuntion  chamber  ?  He  would 
have  thought  that  tbe  coriir>aratively  cold  sides  coming 
in  contact  with  gaw*  whi^n  were  only  ))artiall}'  burnt 
woold  have  put  f/ut  tbe  gaM-«,  a«  in  perjx-tiially  the  catc 
wMl  tbe  fire-place*  in  lAacnuhm-  or  other  boilers.  The 
graot  trooble  wait  to  gt-t  (lerffct  >  ombiistion,  l>ccause  the 
oodacta  of  romlfUHtir/n  tonchcrl  comparatively  cold 
mirfoora.  He  had  notred  mr-n  firing  locomotive  boilers 
in  what  M^med  to  him  a  vry  nnwisf-  way,  iriz.,  with 
largr  lninp)i  of  coal  mixed  iritli  nmall  coal.     He  thought 


the  ideal  coal  with  which  to  fire  would  be  one  of  uniform 
size,  and  the  air  should  be  admitted  with  absolute 
regularity,  which  could  not  be  the  case  with  large  pieces 
of  coal.  He  was  very  much  struck  when  in  America  in 
1904,  by  the  great  care  taken  by  manufacturers  to  have 
the  coal  for  their  boilers  one  uniform  size — some  the  size 
of  small  beans,  others  the  size  of  walnuts — with  no  dust. 
How  much  water  was  evaporated  per  lb.  of  fuel,  and  how 
much  fuel  per  hour  was  burnt  in  a  locomotive  such  as 
Dr.  Brislee  had  described  ?  Had  dust- firing  been  tried 
on  locomotives  ?  He  had  never  heard  of  such  an  experi- 
ment being  made. 

Prof.  J.  Campbell  Beown  asked  whether  anything 
had  been  ascertained  with  regard  to  the  temperature 
of  the  water  inside  the  boiler  as  well  as  the  furnace  whicli 
was  keeping  up  the  temperature.  The  steam  was,  he 
supposed,  under  very  high  pressure,  and  the  water  would, 
of  course,  be  heated  to  considerably  over  100°  C.  ;  it  wa^ 
quite  probable,  he  thought,  that  the  water  in  the  tube.s 
was  never  so  low  as  100°  C.  Had  anything  been  ascer- 
tained regarding  those  points  ? 

Professor.  F.  G.  Donnan  asked  whether  the  carbon 
was  burnt  first  to  carbon  monoxide  or  dioxide,  and  also 
how  far  the  fire-box  acted  as  a  gas  generator  ? 

Mr.  H.  J.  L.  Rawlins  asked  whether  the  secondary 
supply  of  air  was  left  to  the  discretion  of  the  fireman, 
or  was  it  automatically  arranged  in  some  way  ?  Had 
Dr.  Brislee  noticed  any  very  great  difference  with  difforeni 
firemen   in  different  locomotives  ? 

The  Chairman  asked  whether  the  coal  was  speciallj 
damped  before  being  fed  to  the  fire.  If  so,  what  wa? 
the  percentage  of  moisture,  and  if  it  was  specially  damped 
why  was  it  so  ? 

I>r.  Brislee  said,  in  reply  to  the  Chairman,  the  coa 
was  wetted  for  the  purpose  of  keeping  the  dust  down 
The  dust  was  pretty  bad  on  the  foot-plate  even  with  wd 
coal.  The  amount  of  moisture  was  probably  10  pei 
cent.  The  fire  box  was  water  jackctted  for  one  ver\ 
important  reason.  It  was  necessary  for  a  locoinotiv( 
boiler,  which  is  limited  both  in  height  and  in  breadtli 
to  produce  steam  at  a  sufficiently  fast  rate  to  render  hipl 
velocity  travelling  possible.  Ho  had  it  on  the  authorit\ 
of  exp«)ricnced  engineers  that  HO  per  cent,  of  the  stcaif 
used  was  generated  in  the  neighbourhood  of  the  fire  hox 
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although  possibly  some  gain  might  be  made  from  a  com- 
bustion standpoint,  he  was  afraid  from  a  steam-raising 
standpoint  it  might  be  a  doubtful  one.  He  was  unable 
to  give  any  definite  information  with  respect  to  the 
amount  of  water  evaporated  per  lb.  of  fuel.  The  coal 
consumption  was  anything  up  to  between  50 — 60  lb. 
of  coal  per  mile,  the  amount  varying  with  the  weight  of 
train,  condition  of  rails,  etc. 

Dust  firing  would  be  a  remarkably  interesting  ex^^eri- 
ment.  He  did  not  see  how  it  could  be  effected.  The 
steam  blast  itself  carried  through  pieces  of  coal  out  of  the 
fire  tubes  and  away  out  of  the  funnel.  He  was  not 
sufficiently  acquainted  with  the  details  of  dust-firing 
to  know  how  that  could  be  overcome.  The  temperature 
of  the  boiler  steam  was  about  150  to  170°  C,  with  175  to 
180  lb.  pressure  on  the  safety  valve. 

The  secondary  supply  of  air  was  to  a  large  extent  a 
personal  factor,  but  it  was  remarkable  that  with  different 
firemen,  uniform  results  were  obtained. 


New  England  Section. 


Meeting  held  at  Boston  on  Oct.   5th,   1906. 


MR.    HENBY    HOWABD    IK    THE    CHAIR. 


TURPENTINE  FROM  WASTE  WOOD. 

BY    J.    E.    TEEPLE,    PH.D. 

The  name  turpentine  is  stated  to  be  of  Persian  origin 
and  was  probably  fust  applied  to  the  resinous  exudation 
from  some  member  of  the  sumac  family.  It  is  now 
confined  to  the  resinous  exudation  of  the  conifer  family, 
more  particularly  those  of  the  genus  Pinus,  the  pine 
proper.  During  recent  years,  eti'orts  have  been  made 
by  interested  parties,  and  particularly  by  some  of  the 
State  Legislatures,  notably  those  of  Georgia  and  New 
York,  to  restrict  the  name  turpentine  and  oil  (spirit)  of 
turpentine  to  the  re.sins  and  their  distillates  coming  from 
the  live  tree  as  opposed  to  distillates  of  resins  from  waste 
wood.  But  this  attempt  has  not  met  with  general 
approval. 

\Vhat  may  be  called  the  old  process  oil  of  turpentine, 
or  gum  spirits  of  turpentine,  is  derived  mainlj'  from 
South  Western  France,  North  Western  Russia,  and 
Southern  United  States.  In  the  United  States  the  most 
productive  tree  is  Finns  palustris,  or  long  leaf  pine, 
although  the  Cuban  loblolly  pine,  and  in  many  cases, 
even  the  short  leaf  pine  give  paying  yields.  In  France, 
the  pinus  maritima,  and  in  Russia,  the  pinus  sylvestris 
are  the  trees  most  commonly  worked.  The  well  knowTi 
procedure  in  the  United  States  is  to  prepare  the  tree  by 
'  boxing,"  i.e.,  cutting  a  receptacle  in  the  base  and 
"  facing  "  or  preparing  this  receptacle  for  the  gum.  Then 
every  week  throughout  the  turpentine  season,  during  the 
summer  months,  the  tree  is  subjected  to  the  hacking 
process,  which  consists  in  inflicting  a  fresh  wound  by 
cutting  off  a  narrow  section  of  the  bark  and  outer  sap 
wood  of  the  tree.  This  process  of  wounding  the  tree  has 
two  effects.  First,  there  is  an  exudation  of  the  normal 
sap  of  the  tree  which  might  be  compared  to  bleeding 
when  an  animal  is  wounded  ;  and  .second,  there  is  a  patho- 
logical production  of  resinous  material  in  the  neigh- 
bourhood of  the  wound  which  might  be  compared  to  the 
formation  of  a  scab.  This  latter  material  probably  makes 
up  the  greater  part  of  the  flow  of  gum,  and  to  keep  the 
process  in  operation  it  is  necessary  to  re-wound  the  tree 
every  week.  As  the  resinous  material  flows  out  from  the 
tree  into  the  boxes,  it  is  dipped  at  intervals  of  about  three 
weeks,  and  conveyed  to  stills  where  distillation  with 
water  or  steam  drives  off  the  spirit  of  turpentine, 
amounting  to  approximately  20  per  cent,  of  the  total, 
and  leaves  the  non-volatile  material,  which  after  drying 
and  filtering,  becomes  the  rosin  of  commerce.  The  3rield 
from  any  tree  depends  on  the  season,  weather,  vitality 
of  the  tree,  expanse  of  tree  top,  etc.,  and  as  the  vitality  is 
certainly  decreased  by  the  system  of  boxing,  the  cup  and 


gutter  system  which  obviates  boxing  has  been  coming 
into  more  extensive  use  within  the  last  ievr  years.  This 
is  a  modification  of  a  system  that  has  been  in  use  in  France 
for  over  forty  years.  The  greater  part  of  the  resinous 
material  from  the  tree  may  be  looked  upon  as  a  patho- 
logical product  resulting  from  the  wound,  and  not  a  normal 
product  of  the  tree.  Wounding  a  tree  causes  the  forma- 
tion of  quite  a  large  number  of  rosin  ducts  in  the  neigh- 
bourhood of  the  wound,  which  gradually  become  stopped 
up  with  the  resinous  exudation,  so  that  when  a  tree  has 
been  worked  for  several  years,  the  whole  body  of  the  tree 
up  to  a  height  of  10  to  15  feet,  or  at  least  as  high  as  it  has 
been  chipped,  becomes  thoroughly  saturated  with  this 
resinous  material,  which  apparently  does  not  differ  in 
any  appreciable  degree  from  the  resinous  material  that  has 
been  collected  in  the  boxes,  excepting  that  it  contains 
a  smaller  percentage  of  spirit  of  turpentine  and  a  larger 
percentage  of  rosin.  This  wood  saturated  with  the 
resinous  product  from  the  tree  is  known  as  "  hght  wood," 
and  when  we  consider  the  rapidity  with  which  turpentine 
orchards  are  disappearing,  it  is  obvious  that  we  must 
look  to  light  wood  as  the  future  source  of  turpentine. 
When  a  tree  is  blown  down  by  any  of  the  frequent  winds, 
or  dies  from  loss  of  vitaUty,  due  to  boxing,  the  sap  wood 
rots  away,  leaving  this  light  wood  and  the  heart  of  the  tree 
thoroughly  saturated  with  resinous  material,  and  capable 
of  resisting  the  action  of  the  elements  for  decades.  Roots 
and  stumps  also  become  rich  in  these  resinous  products, 
and  they  were  the  first  to  be  utihsed  in  North  Carolina, 
for  the  production  of  pine  tar,  by  distillation.  It  soon 
became  evident  that  there  were  considerable  quantities 
of  turpentine  in  the  pine  stumps,  and  many  attempts 
were  made  to  recover  this,  the  earliest  patent  dating 
as  far  back  as  1841.  Very  little  was  accomplished  in  a 
commercial  way.  however,  until  a  plant  was  built  in  1872 
at  Wilmington,  N.C.,  for  the  destructive  distillation  of 
"  light  wood  "  and  stumps.  "  Light  wood  "  is  exceedingly 
heav3%  weighing  4,000  or  5.000  lb.  per  cord,  and  probably 
derives  its  name  from  the  fact  that  it  is  particularly 
desired  by  the  negi-oes  for  making  their  fires  and  for  use 
as  torches.  When  distilled,  it  should  give  all  the  products 
of  "  hard  wood  "  ;  viz.,  charcoal,  acetic  acid  (recovered 
as  acetate  of  lime),  wood  alcohol,  gas  and  tar  ;  but  the  tar 
being  "  pine  tar,"  is  much  more  valuable  than  the  corre- 
sponding product  from  hard  wood,  and  there  is  a  much 
larger  yield,  due  to  the  production  of  tar  from  the  rosin 
present.  In  addition  to  all  the.se  products,  there  are 
obtained  from  6  to  30  gallons  per  cord  of  spirits,  depending 
on  the  quality  of  the  "  light  wood."  The  tar,  by  further 
distillation,  produces  pitch,  which  finds  a  steady  market, 
and  tar  oil,  which,  on  account  of  its  creosote  contents, 
is  worked  up  into  disinfectants,  cable-coating,  sheep  dip, 
wood  preservative,  shingle  stain,  etc.  There  is  also  a 
varying  yield  of  wood  oils,  which  find  some  market  in 
the  drug  and  essential  oil  trade.  By  basing  their 
estimates  of  production  of  charcoal,  acetate  of  lime  and 
wood  alcohol  on  the  yields  commonly  known  to  be  obtained 
from  "  hard  wood,"  and  for  those  of  oil  of  turpentine, 
tar,  tar  oils,  and  "  specialities  "  on  the  richest  stumps 
and  "  light  wood,"  it  was  easy  to  show  on  paper  at  least, 
a  net  profit  of  $50  per  cord,  which  in  a  plant  of  ten  cords 
per  day  meant  $500  daily  profit.  With  some  such 
figures  as  a  basis,  a  great  many  people  were  persuaded 
to  embark  in  the  destructive  distillation  of  "  light  wood," 
but  as  soon  as  these  plants  were  under  way,  a  great  many 
drawbacks  appeared.  (1)  Their  jield  of  wood  alcohol 
proved  to  be  only  one  or  two  gallons  per  cord,  instead  of 
10  gallons  per  cord  as  commonly  obtained  from  hard 
wood,  and  the  cost  of  manufacturing  wood  alcohol  from 
this  source  was  found  to  be  considerably  in  excess  of  the 
selling  price.  (2)  The  acetate  of  lime  produced,  was 
found  to  be  comparatively  small  in  quantity  and  poor  in 
quality,  the  usual  product  being  a  brown  acetate,  which 
commanded  a  very  much  lower  price  than  the  regular 
commercial  grey  acetate,  produced  from  hard  wood. 
(3)  The  yields  of  oil  of  turpentine  fell  far  below  the 
estimates  in  most  cases,  and  proved  to  have  a  very  strong 
odour  of  creosote  and  aldehyde  products,  and  great 
difficulty  was  found  in  marketing  it  at  a  satisfactory 
price.  The  objectionable  odour  could  be  removed  in  the 
main  by  treatment  with  sulphuric  acid  and  caustic  soda, 


812 


TEEPLK— TURPENTINE   FROM  WASTE  WOOD. 


[Juijr  81,  1907. 


but  the  yield  wn<«  vcrv  ranch  doorcascd  hv  this  treatment, 
and  therosiiUins:  product,  whili-  having  a  fair  odour,  had 
lost  noti.-.'Ahlv  in  the  valuable  dryini;  jiroportios.  (4)  The 
various  "  sinvialities."  from  which  so  much  was  oxiiectcd, 
usuhIIv  overstocked  the  market  after  the  tirst  few  gallons 
wert>  sold.  (5)  The  ehareoiU  was  ordinarily  produeed 
far  away  from  blast  furnaces,  where  the  only  consumption 
was  tha't  req\iired  for  domestic  heating  in  some  not  too 

distant  city.  „     „        ,       .        , 

Many  of  the.so  plants  were  finally  ah.andoned  :  ma,ny 
more  wert^  accidentally  Inirned  ;  some  are  still  standing 
practically  in  ruins.  C>ne  which  was  built  not  many  years 
ago  a»  the  cost  of  about  S-2W.(X»0.  was  sold  as  scrap 
wnthiu  the  last  year  for  $20.(XX1  or  less.  Of  course. 
viaorous  attempts*  were  made  to  overcome  the  various 
defects,  such  as  heating  very  gently  imtil  the  spirits  of 
turiK-ntine  had  been  distilled  off  and  then  increasing  the 
heat  •  taking  of!  the  various  products  at  different  levels 
in  the  retort  :  regidating  the  heating  by  various  devices, 
so  that  it  should  be  evenly  distributed  throughout  the 
retort;  installing  a  ereat  variety  of  patent  separators 
to  make  the  refining  easier  and  more  accurate.  A  few 
nucb  plants  are  still'in  operation.  The  claim  of  some  to 
be  running  at  a  financial  profit,  is  probably  due  to  the 
(act  that  these  particular  plants  have  worked  up  their 
tar  oil  into  secret  special  compounds  for  wliich  they  have 
found  a  market.  .       ,, 

So  far  as  the  writer  knows,  none  of  them  is  atteraptmg 
to  make  woo^i  alcohol ;  one  at  least  is  still  making  acetate 
of  lime,  and  showed  recently  a  net  profit  of  Ic.  per  cord 
and  a  capacity  of  7  cords  per  day.  One  small  plant  is 
using  an  asbestos-covered  vertical  retort  in  an  endeavour 
to  regulate  the  heat ;  another  attempted  to  accomplish 
the  same  object  bv  surrounding  the  retort  by  a  huge 
oil  bath.  In  the  latter  case  material  Iving  nearest  the 
^des  of  the  retort  is  charred  before  that  in  the  centre 
hM  been  warmed  up  appreciably.  The  retorts  used  have 
been  mainlv  of  iron,  varying  in  size  from  half  a  cord  up 
to  fire  cords  capacity,  and  requiring  from  36  hours  to 
5  days  for  the  distillation  of  a  single  charge. 

It 'seems  to  be  evident  from  the  above  that  primary 
destructive  distillation  is  not  the  proper  method  to  apply 
from  a  financial  point  of  view. 

The  tse  of  a  hot  bath  in  the  retort  instead  of  round  it 
was  patented  by  Jolmson  in  1865.  This  idea  has  been 
re-discovered  and  re-patonted  within  the  last  three  or 
four  years,  and  at  least  three  plants  working  on  this 
■yitem  are  now  in  operation.  The  method  usually 
adopted  is  to  charge  the  retort  with  wood  and  then  pump 
it  nfarly  full  of  melted  rosin,  keeping  the  temperature 
of  the  rosin  sufficiently  high  by  blowing  in  superheated 
■team.  When  steam  is"  allowed  to  blow  through,  it  carries 
off  the  spirits  of  turpentine  and  with  it  a  certain  amount 
o(  wood  oil  and  rosin  oil.  It  hns  been  stated  that  the 
yields  from  this  process  are  as  high  as  30  gallons  of  spirits 
of  turpentine  and  40  eallons  of  heavy  oil  and  rosin  oil  per 
cord,  but  in  te-ts  which  the  wxitcr  has  witnessed,  from 
12  to  l.";  gallons  of  spirits  of  turpentine,  2  to  3  gallon3  of 
oil  and  5  irallon"  of  ro«in  oil  might  be  considered  average 
6«iire«.  Thf  defects  of  this  system  are  obviously  danger 
of  Fr<»«  an'i  hi~h  f-nst  of  the  process. 

I  to  Ijc  generally  exploited  was  the  use 

of  m.  for  which  the  oldest  patent  was 

gr  .11  Infrt.     This  process  has  been  repeatedly 

r»>  .  nre,    and    there   are   now   at   least   6   such 

pUr  .    ration.     The  usual  method  is  to  grind  the 

wood  in  a  chipping  or  edging  grinder,  place  it  in  fairly 
Uff^  Tertkal  retorts,  and  j»ass  superheated  steam  through 
it  nntil  the  spirits  of  turf»entinc  and  some  of  the  oils 
have  been  entirely  diitillcd  off.  In  ordinary  y)ractice 
the  aapCTheat/rrs  are  not  rc^fulated  accurately,  and  the 
frM  are  very  often  allowed  to  die  out.  The  method 
rttm^  to  have  no  particular  advantatres,  and  has  the 
dccid<>d  drawVi*ck  of  charring  the  wood  where  the  super- 
]w«t«^  •u>am  first  enters  the  retort  and  so  contaminating  the 
apir  '      ''  *'  '  .   tsofdestructivediHtillation. 

'1  vinir   th«'   oil   of  turi>cntino 

btii..       ....     ...  -■'•  of  ctcam  without  super- 

bcatmg  was  granted  to  I^cffier  in  \HM.  This  apparently 
recetTMl  no  consideration  for  a  great  many  vcars,  and 
WW  rB|aTenat«d  by  Kmg  a  few  years  ago>     Most  of  the 


plants  which  have  recently  been  built,  have  used  primary 
steam  distillation  to  recover  tlie  spirit  of  turpentine, 
postponing  destructive  distillation  or  any  other  methods 
of  recovering  the  other  products  from  the  wood  until 
the  spirit  wfs  removed.  Future  developments  will 
probably  be  along  similar  lines.  The  principle  used  in 
this  method  is  quite  different  from  that  of  all  the  other 
systems,  which  heat  the  product  in  the  wood  high  enough 
to  boil  ofT  the  spirit  of  turpentine.  The  success  of  a 
steaiu  distillation  plant  depends  first  on  the  quality  of 
wood  ;  second,  on  tho  price  for  which  it  can  be  delivered 
at  the  retorts  ;  third,  the  keeping  of  labour  co.sts  at  the 
lowest  possible  figure  by  use  of  suitable  retorts  and 
machinery ;  and  fourth,  the  proper  penetration  of  the 
steam  into  the  wood.  The  main  development  in  recent 
years  has  been  in  the  selection  of  suitable  machinery 
and  proper  co-ordination  of  the  different  parts  of  the 
plant,  and  particularly  in  the  designing  of  a  retort  which 
could  be  rapidly  charged  and  discharged,  and  which  would 
insure  that  the  steam  penetrated  all  parts  of  the  wood 
without  forming  channels  through  it.  Of  the  many 
retorts  suggested,  some  are  horizontal,  charging  through 
the  top  and  discharging  at  one  end  ;  some  are  vertical, 
with  various  devices,  more  or  less  successful,  for  opening 
a  large  discharging  door  at  the  bottom  ;  some  use  either 
a  horizontal  or  vertical  retort  in  which  a  cylindrical 
basket  is  placed  containing  the  charge  ;  and  some  have 
even  attempted  a  continuous  operation  by  charging  and 
discharging  all  the  time  by  mechanical  devices  ;  others 
still  have  used  the  idea  of  a  retort  hung  on  trunnions 
turned  up  to  be  charged  and  turned  over  for  discharge ; 
and  others  a  horizontal  retort  with  mechanical  discharging 
device.  At  least  two  plants  have  attempted  to  use  the 
system  of  running  cars  into  retorts,  something  like  the 
method  u.sed  in  '  hard  wood  "  distillation. 

Many  patents  have  been  taken  out  covering  the  direc- 
tion the  steam  moves  in  the  retort,  whether  dowTi  or  up. 
the  introduction  of  the  steam  at  various  levels,  and  the 
agitation  of  the  charge  during  the  run  ;  but  the  value 
of  all  these  points  is  still  doubtful.  The  time  required 
for  steaming  out  spirits  of  turpentine  by  this  method  varies 
from  1  to  12  hours  in  different  plants.  Yields  vary  from 
6  to  25  gallons  per  cord,  depending  on  the  quality  of 
"  light  wood  "  and  the  character  of  the  plant,  a  fair 
average  being  from  12  to  15  gallons.  When  steam  distilla- 
tion is  properly  operated  and  the  product  is  suitably 
refined,  it  would  appear  that  the  spirits  of  turpentine 
produced  should  not  differ  in  any  appreciable  way  from 
the  old  process  spirits  of  turpentine  or  gum  spirits  of 
turpentine,  the  low  temperature  preventing  action  on 
the  wood,  just  as  in  the  case  of  the  material  which  exudes 
from  the  tree  in  the  old  process. 

There  are  now  perhaps  80  plants  in  the  United  States 
for  recovering  spirits  of  turpentine  from  "  light  wood," 
and  from  mill  waste.  The  waiter  is  fairly  familiar  with 
the  operations  of  about  50,  and  very  intimately  acquainted 
with  from  12  to  15.  The  products  from  the  various 
plants  vary  not  only  on  account  of  different  methods 
employed  in  the  plants,  but  mainly  because  the  attempt 
is  not  made  to  produce  material  of  a  perfectly  uniform 
standard ;  iind  in  ca.ses  where  this  is  attempted  the 
standards  of  different  plants  are  different.  When  success 
has  been  attained  along  the  line  of  standardizing  the 
various  methods  of  manufacturing,  a  spirit  of  turpentine 
produced  in  this  way  should  be  not  at  all  inferior  to  gum 
spirits  of  turpentine  ;  in  fact,  it  should  be  superior  on 
account  of  its  uniformity. 

After  the  wood  has  been  treated  by  the  steam  process, 
it  remains  in  almo.st  exactly  the  condition  in  which  it 
entered  the  retorts,  excepting  that  the  spirit  of  turpentine 
has  been  removed.  A  part  of  this  refuse  is  used  for  fuel. 
The  disposition  of  the  remainder  is  a  serious  problem, 
because  it  cannot  be  destructively  distilled  in  the  ordinary 
retort  without  agitation  on  account  of  its  poor  conducting 
power.  Some  fairly  successful  attempts  have  been  made 
to  utilise  it  for  manufacturing  a  low  grade  of  paper,  and 
for  recovering  the  resinous  material,  but  most  of  these 
attempts  are  still  in  the  experimental  stage.  The  point 
which  has  been  definitely  proven  is  that  no  destructive 
distillation  can  be  attempted  in  the  same  retort  that  is 
tiscd  for  distilling  off  the  spirits  of  turpentitle. 
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XHE   FREEZING  POINT  OF  GASOLINE. 

.  BY   GODFREY   L.    CABOT,    BOSTON,    U.S. .4. 

Received,  June  3,   1907. 

About  10  c.c.  of  gasoline,  specific  gravity  0-698  at 
22-8°  C,  were  put  iu  a  test  tube,  this  test  tube  was 
inserted  into  the  neck  of  a  double  wall  silvered  flask 
containing  liquid  air,  and  the  contents  stirred  with  a 
thermometer  containing  pentane.  At  -  110°  C,  the 
gasoline  was  perfectly  limpid.  At  -  122°  C,  it  began 
to  show  a  slight  pastiness.  At  -  125°  C,  it  looked  and 
felt  like  soft  petrolatum,  and  rapidly  became  haider  as 
the  thermometer  sank  further. 

A  sample  of  gasoline  the  specific  gravity  of  which  was 
0-713  at  22-8°  C..  began  to  show  a  slight  pa.stiness  at  about 
-  120°  C.  ;  this  pastiness  increased,  and  at  -  147°  C. 
the  gasoline  seemed  to  be  perfectly  solid,  like  horn. 
There  was  no  sign  of  any  crystallisation,  and  the  frozen 
gasoline  looked  like  the  purest  petrolatum  or  vaseline. 


THE  DETECTION  OF  MERCURY  IN  EXPLOSIVES. 

BY    W.     A.     HARGREAVES,     M.A.,     F.I.C,     AND    W.     T.     ROWE, 
PORT    ADELAIDE,    SOUTH   AUSTRALIA. 

Received,  June  24,  1907. 

A  very  small  quantity  of  mercuric  chloride  (one  part 
in  200,000)  in  gelignite,  blasting  gelatine,  or  similar 
explosive  will  so  interfere  with  the  Abel  heat  test  as  to 
increase  the  time  for  reaction  by  many  minutes.  In  an 
explosive  recently  examined,  the  test  was  raised  by  this 
proportion  from  23  minutes  to  58  minutes.  Possibly 
a  smaller  proportion  of  mercuric  chloride  will  also 
seriously  affect  the  test.  Larger  quantities  of  mercuric 
■chloride  may  extend  the  time  further.  In  one  instance 
of  an  explosive  in  which  mercury  was  found,  reactions 
were  not  obtained  under  90  minutes  ;  duplicate  samples, 
to  which  was  added  some  silver  leaf,  reacted  in  13  minutes. 
For  those  whose  duty  it  is  to  examine  explosives,  it 
becomes,  therefore,  a  matter  of  very  great  importance 
to  determine  whether  a  given  explosive  to  be  tested  for 
purity  or  stability  by  the  heat  test,  contains  mercuric 
chloride  or  not.  An  ingenious  method  has  been  devised 
by  Dr.  Dupre  whereby  this  can  be  determined  by  means 
of  spectrum  analysis.  It  is,  however,  preferable  to  prove 
the  presence  of  mercury  b}'  direct  chemical  t«sts,  and 
even  more  desirable  to  actually  demonstrate  the  presence 
of  mercury  by  cxtractmg  it  and  viewing  it  in  the  metallic 
state.  The  object  of  this  note  is  to  indicate  how  this 
has  been  done  in  the  Government  Laboratory,  South 
Australia.  Finding  that  mercuric  chloride  may  be  sub- 
limed from  explosives  at  a  fairly  low  temperature,  the 
following  method  of  extraction  was  originated.  One 
hundred  grms.  of  blasting  gelatine,  gelatine  dynamite, 
gelignite,  etc.,  is  ground  up  in  a  mortar  with  one  hundred 
grms.  of  purified  French  chalk,  the  grinding  being  done 
in  small  quantities  at  a  time.  The  mixture  is  placed 
in  a  flask  in  a  water  oven,  and  attached  by  glass  tubing 
passing  out  of  the  oven  to  a  Woulff's  flask  or  other  absorp- 
tion apparatus  containing  50  c.c.  of  water  with  0-75  c.c. 
of  strong  sulphuric  acid,  and  the  whole  gently  aspirated, 
while  the  flask  is  heated  in  the  bath  to  the  temperature 
of   boiling   water.     (See   figure.)     In   about   two   hours, 


is  then  subjected  to  electrolysis,  a  pure  gold  foil  cathode 
and  platinum  anode  being  used.  The  current  required 
is  about  0-5  Ampere  or  less,  at  a  pressure  of  two  volts. 
The  deposition  of  the  mercury  on  the  gold  is  complete 
in  a  few  hours,  but  the  current  may  be  conveniently 
left  running  all  night.  Where  the  quantity  of  mercury 
is  large,  the  gold  cathode  will  be  seen  coated  with  mercury, 
and  it  may  be  weighed  and  the  test  made  quantitative, 
but  in  the  small  quantities  usually  present,  no  decided 
deposit  will  be  visible  on  the  gold.  The  gold  foil  is 
removed  from  the  electrolyte  while  the  current  is  still 
running,  washed  in  distilled  water  and  alcohol,  dried, 
rolled  into  a  cornet,  and  inserted  into  a  small  glass  sealed 
tube,  6  m.m.  in  diameter  and  about  35  m.m.  long,  which 
has  its  expanded  mouth  ground  flat  to  fit  snugly  against 
a  microscope  glass  slide.  The  glass  tube  is  fitted  in  the 
hole  in  a  stout  brass  plate,  and  then  very  gently  heated, 
after  a  dry  microscope  slide  has  been  placed  on  the  top. 
A  sublimate  will  be  obtained  on  the  glass  slide,  and  care 
must  be  taken  not  to  raise  the  temperature  sufficiently 
to  re-volatilise  this.  The  slide  on  being  examined  under 
the  microscope  (about  250  diameters)  by  transmitted  and 
reflected  light  will,  shew  globules  of  metallic  mercury  of 
large  or  small  size  according  to  the  skill  with  which  the 
heating  has  been  conducted.  If  the  globules  are  very 
small,  they  may  not  be  readily  recognised  as  mercurj-, 
but  under  the  conditions  of  the  method,  any  small  opaque 
dots,  she\ving  brilliant  specks  by  reflected  light,  must  be 
mercury,  and  a  repetition  of  the  test  will  probably  shew 
larger  globules.  Mercury  was  also  easily  shewn  to  be 
present  in  some  gelignite  by  igniting  (by  means  of  a  small 
gas  jet)  successive  small  quantities  of  the  explosive  under 
a  glass  funnel  in  a  porcelain  dish,  the  dish  being  floated 
on  water  to  keep  it  cool.  The  burning  was  conducted 
in  the  open  air  to  allow  of  the  ready  escape  of  nitrous 
fumes,  and  in  case  of  an  explosion.  The  burnt  mass  was 
digested  in  dilute  sulphuric  acid,  and  the  solution  sub- 
jected to  electrolysis  as  above  described.  This  method, 
while  shewing  any  kind  of  mercury  compound  present, 
has  the  disadvantage  of  giving  an  impure  solution,  and 
the  gold  cathode  may  be  coated  with  salts  from  the 
solution.  The  mercury  sublimate  can,  however,  be 
obtained  on  the  microscopic  slide.  Another  method  of 
solution  was  experimented  with  which  also  resulted  in 
shewing  metallic  mercury  on  the  slide,  but  for  obvious 
reasons  it  is  not  so  satisfactory  as  the  other  two.  In  this 
ca.se  solution  was  obtained  by  leaching  100  grms.  of 
explosive,  previously  ground  up  with  100  grms.  of  French 
chalk  with  93  per  cent,  alcohol,  precipitating  the  nitro- 
glycerin by  dilution,  filtering,  and  concentrating  the 
filtrate  to  a  convenient  bulk  for  electrolysis.  The  first 
described  method  is  quite  satisfactory,  and  has  the 
advantage  of  withdrawing  the  mercuric  chloride  in  the 
same  manner  as  that  in  which  it  acts  in  masking  the 
reaction  with  the  starch-iodide  paper  in  the  heat  test. 
By  treating  successive  portions  of  an  explosive,  sufficient 
mercury  may  be  obtained  to  render  the  process  capable 
of  yielding  quantitative  results,  the  gold  cathode  being 
weighed. 


the  mercuric  chloride   will  be  tran.sferred    to  the  dilute 
«ulphuric  acid  in  the  absorption  apparatus.      The  solution 


Obituary. 

F.    H.    GOSSAGE, 

Original  Member,  and  formerly  Vice-President  of  the 
Society  of  Chemical  Industry. 

F.  H.  Gossage  was  bom  in  the  year  1832,  and  was 
the  third  son  of  the  famous  William  Gossage,  manu- 
facturing chemist.  Under  his  father's  supervision 
F.  H.  Gossage  was  initiated  into  the  principles  of 
chemical  science  and  its  application  to  the  industries 
in  which  the  firm  was  more  especially  interested.  He 
inherited  in  a  remarkable  degree  his  father's  insight  and 
initiative.  The  business  of  the  firm  which  had  been 
confined  to  the  smelting  of  copper,  in  1855.  was  extended 
to  the  manufacture  of  soap,  with  exceptional  success. 
In    the    latter    industry   particularly,  F.   H.    Gossage 
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bore    testimony    to    hi.«    inventive    capacity    in    the 

C -esses  he  patented  both  for  the  introduction  of 
her  eoonomies  and  the  proiiuction  of  new  materials. 
F.  H.  I'lOsace  always  evinced  a  deep  interest  in  the 
welfare  of  \V"itlnes.  "where  the  works  of  the  tirm  are. 
and  when  it  was  iniorporateil  as  a  township  in  1S02, 
he  Uvame  its  first  mayor.  His  public  benefactions 
were  on  a  very  lil>eral  "si-ale.  He  wivs  a  governor  of 
Fan\worth  tJrammar  School,  which  was  rebuilt  chiefly 
throujjh  his  a«^tivitv  and  generosity,  and  in  1S93,  he 
endowed  the  school  with  a  scholarship  at  Liverpool 
I'niversitv.     Towards   the   great   work   of  developing 


in  Liverpool  those  facilities  which  are  now  offered  by 
its  University  for  a  theoretical  and  practical  training 
in  science,  F.  H.  Gossage  has  nobly  contributed,  and 
in  association  with  T.  S.  Tiramis,  he  founded  the 
Quantitative  Chemical  Laboratory  as  a  memorial  of 
his  father.  It  may  be  mentioned  as  an  instance  of 
F.  H.  Gossage's  interest  in  this  Society  in  its  earliest 
days,  that  it  was  at  his  suggestion  and  invitation  in 
1881,  that  the  late  E.  Rider  Cook  accepted  the  office 
of  Honorary  Treasurer.  F.  H.  Gossage  was  a  well- 
read  and  cultivated  man,  apart  from  his  merits  as 
chemist  and  inventor.     He  died  June  30th,  1907. 


Journal  and  Patent  Literature. 

Patkxt  SpicincATioss  may  be  obtained  by  pOi>t  by  remitting  as  follows: — 

Entluh-6de»ch.  to  the  Comptroller  ol  the  Patent  Office.  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

I'niUd  States — 1«  each,  to  the  Secretary  of  the  Society. 

Frmck  —1  fr  25  c  each,  to  Belin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 
Tfmpfraturei  :     Method   and    apparatus    for    determining 

kiffk .     F.  L.  Morse.  Trumansburg.  U.S.A.     Eng. 

Pat.   16.248.  July  18.   1906. 
Seb  U.S.  Pat.  826.594  of  1906  ;  this  J.,  1906,  839.— T.  F.  B. 

Claseilying  solid  viaUrials  by  their  linear  dimensions  and 

their    specific    gratify  ;     Apparatus    for    .     R.    E. 

Trottier.  Hussein-Dev,  Algeria.  Eng.  Pat.  17,081, 
July  28,  1906. 
Thk  materials  to  be  separated  are  fed  intermittingly 
into  a  vertical  pipe  or  shoot  through  which  a  current  of 
water  or  air  v  transmitted.  As  the  particles  fall  through 
the  a.«cending  current  of  fluid,  they  become  separated 
according  to  their  linear  dimensions,  and  the  lightest 
are  c  arried  away  by  the  current.  The  remaining  particles 
then  reach  a  portion  of  the  tube  where  the  speed  and 
direction  of  the  current  are  altered  by  an  adjustable 
»hoe,  and  they  are  separated  according  to  specific  gravity. 
Thelighter  partirks  are  deflfcfed  laterally  over  an  adjust- 
able inclined  ."orting  table,  where  they  are  again  classified 
arrording  to  their  linear  dimensions,  and  finally  enter  a 
•boot  by  which  they  are  withdrawn  from  the  api)aratus. 
The  heavier  j>artirles  collect  in  a  ]io<;ket  from  which  they 
are  intermittingly  discharged  into  the  next  section  of  the 
apfjaratu.",  where  the  |)roce8.'<  i«  repeated. — W.  H.  C. 

Dryingapynalun.     M.   iJaiber,  Lorch,  and  K.  Gammel, 
•Stuttgart.  (;ennany.     Fng.  Pat.  279."),  Feb.  4,  1907. 


A  DRYINO-CHAMBER,  1,  provided  with  shelves,  4,  is 
arranged  over  a  semicircular  air-heating  chamber,  7. 
A  wing,  5.  adapted  to  be  moved  to  and  fro  on  the  pivot,  6, 
draws  in  air  through  the  flap-valve,  8,  drives  it  over  the 
material  on  the  shelves,  and  expels  it  through  the  valve,  9. 

— W.  H.  C. 


Evaporator. 


F.    Kleinschmidt,   Doyle,   N.Y. 
856,262,  June  11,  "l 907. 


U.S.   Pat. 


The  evaporator  has  a  horizontal  tubular  heater  arranged 
in  the  lower  part  of  the  casing.  Steam  enters  a  circular 
perforated  distributing  box  contained  in  the  hollow 
inlet-head,  which  forms  one  end  of  the  heater,  and  passes 
through  the  tubes,  the  excess  of  steam  and  condensed 
water  escaping  from  an  outlet-head  at  the  other  end, 
which  is  provided  with  a  steam-outlet  pipe. — W.  H.  C. 

Evaporating  apparntvs.  S.  G.  Lewis,  St.  Louis,  Mo., 
Assignor  to  Banana  Food  Products  Co.,  Arizona. 
U.S.  Pat.  856,478,  June  11,  1907. 
The  ap))aratus  consists  of  a  casing  divided  by  a  sloping 
partition  and  provided  with  a  heater.  The  materials 
are  dried  on  inclined  trays  on  shelves  which  project  from 
one  side  of  the  casing  to  within  an  equal  distance  from 
the  inclined  partition.  A  conden-ser  is  formed  above  the 
casing,  provided  with  an  opening  for  the  ciiculation  of 
air  and  with  a  tray  to  eat<:h  the  condensed  liquid. 

— W.  H.  C. 

Evaporator.  S.  G.  Lewis,  St.  Louis,  Mo.,  Assignor  to 
Banana  Food  Products  Co.,  Arizona.  U.S.  Pat. 
856,479,  June  11,  1907. 
A  RECTANGULAR  chamber  is  divided  into  compartments 
by  horizontal  partitions.  Each  compartment  has  a 
separate  heating  coil  connected  to  a  common  heater 
situated  in  the  lower  part  of  the  chamber.  The  materials 
to  be  dried  are  spread  on  the  partitions,  between  which 
and  the  wall,  on  one  side,  a  space  is  left  for  the  escape 
of  vapour.  A  water-cooled  condenser  is  arranged  over 
the  chamber,  and  a  pan  is  provided  to  catch  the  con- 
densed liquid. — \V.  H.  C. 

Dryer  ,■    Mechanical .     W.   M.   Cummer,   Cleveland, 

Ohio.     U.S.  Pat.  857,161,  June  18,  1907. 

A  ROTARY  drying-cylinder  is  constructed  in  sections  of 
progressively  larger  diameters  from  the  inlet  to  the  outlet. 
The  sections  are  connected  by  rings,  and  the  complete 
apparatus  is  similar  to  a  drawn-out  telescope.  Draught- 
holes  are  provided  in  the  rings  by  which  the  sections  are 
joined   together. — W.  H.  C. 

Drying   procexs   and   apparatvs.     Gobr.    Daiber   and    K. 

Gammel.     Fr.  Pat.  374,712,  Jan.  30,  1907. 
See  Eng.  Pat.  2795  of  1907  ;    preceding  those.— T.  F.  B 


July  81,  1907.J 


Cl.  n.— fuel,   gas,  &   LIGHT. 


813 


Filter  ;•   Air which  is  corUintwusly  cleaned.     J.  F.  P. 

Kestner.     Fr.  Pat.  374,483,  Feb.  6,  1907.     Under  Int. 
Con  v.,  Feb.  6,  1906. 

See  Eng.  Pat.  2870  of  1906  ;  this  J.,  1907,  246.— T.  F.  B. 


U.— FUEL,   GAS,   AND    LIGHT. 

Patents. 

Gas  producers.     H.  Newton,   Derby.     Eng.   Pat.   13,598, 
June  13,  1906. 

The  producer,  which  is  designed  to  operate  by  either 
blast  or  suction,  consists  of  a  combustion  chamber  casing, 
surrounded  by  three  concentric  casings,  the  whole  standing 
in  a  water-sealed  ash-tray.  Upon  the  exterior  surface 
of  the  combustion  chamber  casing  is  fixed  a  spiral  channel 
or  a  series  of  shallow  gutters,  on  to  which  the  water  supply 
is  admitted,  the  water  becoming  vaporised  and  carried 
doT\-nwards  to  the  grate  along  with  the  air  supply,  which 
is  heated  by  passing  up  and  down  between  the  concentric 
casings.  To  provide  a  supply  of  steam  on  first  starting 
the  producer,  water  is  admitted  to  a  shallow  channel 
adjacent  to,  or  forming  part  of,  the  fixe-grate. — H.  B. 

Methane  ';    Process  for  the  preparation  of  pure or 

of  a  gaseous  mixture  rich  in  methane.  P.  Sabatier, 
Toulouse,  France.  Eng.  Pat.  13,861,  June  16,  1906. 
Under  Int.  Conv.,  June  17,  1905. 

See  Fr.  Pat.  356,471  of  1905  ;  this  J.,  1905,  1294.— T.  F.  B. 

Water-gas  producers.  W.  Clark,  London.  From  Dellwik- 
Fleischer  Wassergas  Ges.  m.b.H.,  Frankfort,  Germany. 
Eng.  Pat.  18,256,  Aug.  14,  1906. 


A  producer,  a,  charged  with  fuel,  b,  through  the  hopper, 
h,  k,  VI,  n,  has  a  blast-pipe,  c,  fitted  with  a  side-valve,  d, 
and  a  gas-delivery-pipc,  /,  sealed  in  the  water,  g,  of  the 
scrubber,  e.  The  hopper,  h,  has  a  pijxi,  q,  provided  with  a 
slide-valve,  p,  connected  to  the  fan,  r,  and  also  a  by-pass 
pipe  and  valve,  s,  t.  When  starting,  the  valve,  t,  is 
opened,  the  bell,  m,  lowered,  and  the  blast- valve,  d, 
slightly  opened.  The  gases  then  escape  through  s,  to 
the  chimney.  When  heating  up,  the  valve,  p,  is  opened 
wide,    the  tan,    r,   is    started,    the    valve,   d,  is    opened 


wide,  and  t,  closed.  The  "  blow "  then  proceeds  by 
suction,  so  that  there  is  no  escape  of  gas  trom  the  joints 
of  the  producer,  which  consequently  do  not  have  to  be 
made  specially  tight.  When  sufficiently  hot,  the  fan  is 
stopped,  d,  and  m,  are  closed,  and  steam  is  admitted 
through  the  pipe,  u.  The  steam  passes  downwards 
through  the  fuel,  and  the  water-gas  produced  escapes 
through  /.  As  the  space  above  the  fuel  contains  steam 
only,  there  is  no  danger  of  poisonous  carbon  monoxide 
escaping  from  the  top  of  the  generator.  The  fuel  is 
charged  into  the  hopper  through  k,  during  the  gas-making 
period.  During  "  slagging,"  or  when  the  producer  is 
stopped  but  has  to  be  kept  hot,  the  valve,  p,  is  closed, 
and  t  slightly  opened.— W^  H.  C. 


Ascen^on  pipes  of  gas  retorts  ;    Method  of  and  means  for 

preventing  choking  of  the .     W.  P.  Gibbons,  Dudley, 

Staffs.,  and  G.  H.  Judd,  Sheringham,  Norfolk.      Eng. 
Pat.  24,418,  Nov.  1,  1906. 

In  order  to  prevent  the  choking  of  the  ascension  pipes  of 
gas  retorts,  these  pipes,  or  the  retort  mouthpieces,  are 
connected  together  by  means  of  valved  pipes,  whereby 
a  portion  of  the  gas  issuing  from  one  or  more  of  the 
freshly-charged  retorts  is  passed  up  those  ascension  pipes 
leading  from  retorts  in  which  the  later  stages  of  carboni- 
sation are  proceeding. — H.  B. 


Gases ;    Apparatus  for  purifying  blast-furnace  and  other 

impure    .     C.    Flossel,    Munich,    Germanv.     Eng. 

Pat.  14,496,  June  25,  1906. 

See  Fr.  Pat.  373,998  of  1906;  this  J.,  1907,  754.— T.  F.  B. 


Liquids  and  gases  or  vapours  ;    Apparatus  for  the  mutual 

direct    influencing    of .     [Gas-scrubbers,    ammonia 

distilling     columns,     e/c]     H.     Koppers,     Essen-Ruhr, 
Germany.     Eng.  Pat.  25,507,  Nov.  12,  1906. 


The  liquor  enters  the  top  cylindrical  compartment 
through  the  pipe,  g,  sealed  in  the  liquid  as  shown,  and 
flows  outwards  over  the  bubbling  hoods  or  weirs,  e,  to 
the  overflow  pipe,  h,  provided  with  a  prolongation,  », 
which  dips  into  and  is  sealed  by  the  liquor  in  the  next 
lower  compartment.  In  this  compartment  the  direction 
of  flow  is  reversed,  and  the  liquid  flows  from  i,  towards 
the  middle,  over  the  weirs,  to  the  overflow,  h'.  The 
steam  or  gas  passes  up  through  the  slots,  r,  over  the 
flanges,  d,  and  bubbles  through  the  serrations,  /,  in 
the  weirs,  c  These  serrations  are  on  the  opposite  sides 
of   the    hoods    or    weirs,    t,    in    alternate   compartments. 
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The  hoods,  f.  can  be  withdrawn  throviph  openincs  closed 
hy  the  doiirs.  n.  the  joints  Winji  nuule  by  a  piece  of 
wootl  or  similar  material.  An  alternative  constructional 
form  is  claimed  in  whi*h  eath  compartment  has  exactly 
the  same  form  and  can  be  cast  from  the  same  i)attern, 
the  alternation  of  direction  of  tlow  bcini;  obtained  by 
turning  each  successive  compartment  through  a  hori- 
zon t*l  angle  of  9(f  as  it  is  placed  in  position.— W.  H.  C. 

Oat  wtuking  machines.     A.  Wilson,  Stafford.     Eng.  Pat. 
29,471.  Pec.  27,  1900. 

Two  rotating  paddle-wheels  are  arranged,  the  one  above 
the  other,  inside  a  vertical  casing,  upwards  through  which 
the  gases  to  be  washed  are  passed,  whilst  a  stream  of 
water  is  admitted  through  the  top  and  falls  on  to  the 
upper  paddle-wheel.  The  water,  which  is  splashed  about 
by  the  }>addle-w  heels  during  its  descent  through  the  casing, 
is  to  a  large  extent  caught  upon  a  series  of  inclined 
shelves,  which  direct  it  back  on  to  the  paddles. — H.  B. 

Eiettrit  conductors  suitable  for  incamiescent  lamp  filaments, 
furnaces,  or  other  apparatus.  The  British  Thomson - 
Hoa$t<»i  Co.,  London.  From  the  General  Electric  Co.  of 
Schenect^y,  U.S.A.     Eng.  Pat.  18,487,  Aug.  17,  1906. 

Ptrk  graphite,  such  as  is  obtained  by  graphitising  lamp- 
black, is  niixetl  in  a  tine  state  of  division  with  an  inorganic 
bindine  material,  and  threads  or  rods  made  of  the  mixture 
are  afterwards  treated  so  as  to  expel  the  inorganic  binder, 
leaving  a  conductor  of  pure  refractory  graphite.  For 
example,  the  graphite  may  be  ground  up  with  a  warm, 
plastic  amalgam  composed  of  cadmium  and  mercury, 
with  or  without  bismuth,  and  when  the  amalgam  has 
taken  up  as  much  of  the  graphite  as  possible,  the  mixture 
i»  Mjuirted  into  threads,  etc.,  which  are  then  heated  in  a 
vacuum  or  in  an  inert  atmosphere,  to  expel  the  metals. 

— H.  B. 

1  ncandescf nrr   filamtnls  for  ihctric  lamps;     Manujucturc 

of fnnii  mriallic  thorium  containing  oxiiJc,  uith  or 

trithout  admixturts  of  other  difficultly  fusible  metals. 
(Siemens  und  Halske  A.-G.,  Berlin.  Eng.  Pat.  2123, 
Jan.  2S,  1907.     Under  Int.  Conv.,  Mar.  29,  1906. 

>lrrALUc-  thorium  has  \>ecn  found  to  have  so  high  a 
ductility,  that  it  can  be  drawn  into  filaments  even  when 
it  containii  up  to  10  per  cent,  of  oxide.  According  to 
this  invention,  filament.s  are  made  from  thorium  containing 
oxide,  with  or  without  the  a<ldition  of  other  metals 
fuhible  with  diffimlty,  by  drawing  or  rolling  the  powder 
mt«»  the  d»--ired  form,  e.g.  by  stamping  it  into  a  hollow 
f»»jdy  of  another  du<  tile  metal  and  then  hubjecting  thLs 
Uidy  with  it«  contents  to  a  drawing  process,  the  shell  of 
the  other  metal  being  Bub^equently  removed  from  the 
drawn  filament  either  chemirally  or  otherwise. — H.  B. 

Furl    briqyeUcA  ;      Method    of    preparing .     H.     W. 

.Ionian.  AMii((nor  to  Kemet-Solvav  Co.,  Svraciive  N  Y 
VM.  I'al.  K.'»7,287.  June  \H,  1{m/7. 

The  binding  agi-nt  t^  ground  to  a  fine  T>owder  with  a 
portion  of  the  coal  or  other  material  to  be  briquetted,  and 
the  nuM  in  then  mixed  with  the  remainder  of  the  coal  or 
other  material  in  a  coan«r  btate.-  \V.  H.  C. 

Fmd,    artifuial ;     Apparatus    for    making J     j 

8h0dlock.  London.     U.S.  Pat.  867,417,  June  18,  1907! 

6n  tag.  P»t.  22.«77  of  IWJo  ;  thi.t  J.,  1  Wj(i,  1210.— T.  F.  B. 

ffyir — .-«---        hmvUioning  and   Afdidification   of . 

(>  VS.   \an  dtr  lleydi n,  NnnUrre,  France 

I  -  '7,426.  June  18,   1WJ7. 

HTDXK-AaBolta.  aaeh  m  naphtha,  petroleum,  benzene, 
and  the  bite,. are  made  into  an  emulsion  with  a  nolution 


of  glue.  To  this  are  added  dust-like  fuel,  such  as  coal- 
dust,  together  with  glycerin,  and  salts  of  organic  acids 
(tartrates,  citrates,  oxalates),  and  the  mass  is  "'  subjected 
to  a  hardening  process." — F.  Shdn. 

Gas-prodticer.  A.  de  Galocsy,  L.  de  Bano,  and  J.  Tercny, 
Budapest,  Austria-Hungary.  U.S.  Pat.  855,845,  June 
4,  1907. 

This  producer  consists  of  a  main  generator  chamber, 
provided  with  a  rotary  stirrer,  and  a  helical  grate  and  a 
water-seal  at  the  bottom.  Above  the  generator  chamber 
is  a  distillation  chamber  with  a  movable  grate,  and  a 
door  at  the  bottom,  through  which  the  coked  fuel  is. 
intermittingly  fed  into  the  generator  chamber.  Air 
inlets  are  arranged  between  the  door  and  the  grate,  and. 
by  means  of  a  fan,  air  is  supplied  to  the  generator  chamber,, 
and  the  distillation  gases  are  withdrawn  from  the  dis- 
tillation chamber  and  introduced  into  the  generator 
chamber,  below  the  helical  gi'ate,  to  be  converted  into' 
permanent  gases.  The  amount  of  distillation  gases 
introduced,  is  controlled  by  means  of  adjustable  inlets 
to  the  generator  chamber.  The  suction  pipe  of  the  fan 
is  arranged  adjacent  to  the  generator  chamber,,  and  valved 
passages,  placed  in  a  line,  pass  through  the  pipe  and  allow 
of  the  introduction  of  tools  into  the  generator  chamber, 
without  permitting  the  escape  of  gas  to  the  outer  air. 
The  water-seal  is  provided  with  a  basin  from  which  the 
ashes  and  clinkers  are  removed  by  a  conveyor. — W.  C.  H. 

Gas-producer.  A.  de  Galocsy,  L.  de  Bano,  and  J.  Tereny, 
Budapest,  Austria-Hungary.  U.S.  Pat.  856,137,  June 
4,  1907. 

The  gas-producer  comprises  a  generator  chamber  pro- 
vided with  means  for  feeding  fuel  into  its  upper  portion, 
and  mounted  upon  a  ring,  which  extends  downward  to 
form  a  water-seal.  Within  this  ring,  and  of  substantially 
the  same  cross-section  as  the  chamber,  is  a  helical  grato 
which  closes  the  lower  portion  of  the  chamber,  and  is 
mounted  on  a  vertical  shaft  so  that  it  can  be  rotated 
in  either  direction.  A  paddlo  is  also  secured  to  the  grate, 
to  force  the  ashes  from  the  higher  portion  of  the  ash-pit 
into  a  basin  from  which  they  are  removed  by  a  conveyor. 
(See   preceding  abstract.) — W.  C.  H. 

Gas  ;    Apparatus  for  washing  and  cooling .     H.   L. 

Doherty,   Madison,   Wis.     U.S.   Pat.   855,448,  June  4, 
1907. 

The  apparatus  consists  of  a  casing,  provided  with  a  gas 
inlet  and  outlet,  and  divided  into  a  number  of  vertical 
communicating  chambers,  adjoining  each  other,  these 
chambers  being  again  horizontally  divided  into  com- 
partments one  above  the  other.  These  compartments 
are  provided  with  numerous  interstices  over  which  the 
washing  and  cooling  liquor  is  discharged,  and  are  so 
arranged  that  a  subdivided  distributing  space  is  situated 
above  the  vertical  chambers,  and  also  a  series  of  baffles 
beneath  them,  and  below  these  again,  a  horizontal  collect- 
ing-chamber, and  means  for  withdrawing  the  liquor 
there  de])0«itt;d.  The  li(pior  thus  withdrawn  is  returned 
to  the  cooling  and  distributing  pipes  at  the  top  of  the 
system  of  vertical  chambers  with  horizontal  compart- 
ments.—W.  C.  H. 

Gas-washer.     G.  Saaler,  New  York.     U.S.   Pat.  856,731, 
June  11,  1907. 

A  CASINO  has  a  water-sealed  gas-inlet  and  a  water-outlet 
at  its  front  end  and  a  gas-outlet  and  water-inlet  at  its 
rear  end.  A  drum,  provided  with  a  series  of  inclined 
wings  or  blades,  is  mounted  so  as  to  be  rotated  within  the 
casing  and  to  sj)ray  the  water  centrifugally  in  a  direction' 
opposed  to  that  taken  by  the  gas. — W.  H.  C. 


Purifying  gases  ;   Process  of .     G.  Saajer,  New  York 

U.S.  Pat.  866,732,  June  11,  1907. 

The  claim  is  for  the  process  of  washing  gas  carried 
in    the   apparatus   described   in   the   preceding  abstrai 
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The  gas  is  first  cooled  by  falling  streams  of  cold  water, 
and  then  passed  through  a  shower  of  water.  It  is 
next  caused  to  alter  its  direction  of  flow  at  a  sharp  angle, 
and  a  mist  or  spray  of  water  is  driven  forcibly  against  it. 
The  gas  is  finally  separated  from  the  moisture. — W.  H.  C. 

Gas  producer  ;  Suction .     H.  N.  Bickerton  and  P.  W. 

Robson.     Fr.  Pat.  375,232,  Feb.  8,  1907.     Under  Int. 
Conv.,  June  14,  190G. 

See  Eng.  Pat.  13,703  of  1906  ;  this  J.,  1907,  752.— T.  F.  B. 


Gaseous  mixtures;    Apjxiratus  for  producing ,   with 

regulation  of  the  admission  of  gas  arid  air.  Akt.-Gcs.  f. 
Selaabeleuchtung.  Fr.  Pat.  374,508,  Feb.  9,  1907. 
Under  Int.  Conv.,  Feb.  22,  1906. 

See  Eng.  Pat.  3303  of  1907  ;   this  J.,  1907,  519.— T.  F.  B. 

Gas  ;  Process  and  apparatus  for  mixing  and  supplying , 

with  regulation  of  its  admission.  Akt.-Ges.  f.  Selas- 
beleuchtung.  Fr.  Pat.  374,571,  Feb.  12,  1907.  Under 
Int.  Conv.,  March  3,  1906. 

See  Eng.  Pat.  3533  of  1907  ;   this  J.,  1907,  519.- T.  F.  B. 

Gas  washers.     G.  Wilton.     Fr.  Pat.  374,849,  Feb.  19,  1907. 
Under  Int.  Conv.,  June  15,   1906. 

See  Eng.  Pat.  13,787  of  1906  ;  this  J.,  1907,  191.— T.  F.  B. 

Tungsten  or  molybdenum  filaments  for  electric  incandescence 

lamps  ;  Process  for  making .     J.    Lux.     Fr.   Pat. 

374,543,  April  19,   1906. 

See  Eng.  Pat.  9020  of  1906  ;  this  J.,  1907,  42.— T.  F.  B. 

Filaments  of  incandescence  lamps  ;  Process  of  uniting 

to  the  electric  conductors.  A.  Just,  F.  Hanamaii,  Soc. 
Anon.  Reunie  d'Electricitc,  I.  Salzmann,  and  H.  Landes- 
berger.     Fr.  Pat.  374,653,  April  23,  1906. 

See  Eng.  Pat.  9349  of  1906  ;  this  J.,  1907,  601.— T.  F.  B. 

Fuels  ;  Process  for  improving by  expelling  the  easily- 
volatile  constituents,  under  a  high  gas  pressure.  O.  Horenz. 
Ger.  Pat.  175,207,  Nov.  22.  1903.  Addition  to  Ger. 
Pat.  161,952  of  1903  (this  J.,  1905,  1294). 

According  to  the  present  additional  patent,  the  charge 
of  fuel  is  heated,  and  the  high  gas  pressure  is  produced, 
bv  means  of  heating  tubes  disposed  within  the  retorts. 

—A.  S. 


Gas  from  coal ;  Process  for  the  production  of in  vertical 

retorts.     G.  Steinicke.     Ger.  Pat.  174,254,  Aug.  27,  1904. 

The  patent  relates  to  the  process  of  distilling  coal  in 
vertical  retorts,  wider  from  above  downwards,  in  which 
the  coal,  in  small  (piantitie.-,  is  charged  in  at  the  top 
towards  the  sides.  It  is  now  proposed  to  feed  in  the  coal 
only  towards  one  side  of  the  retort,  so  that  it  may  form 
a  heap  with  an  inclined  side.  Under  these  conditions, 
distillation  j)roceeds  rapidly,  and  it  is  stated  that  the 
usual  time  of  6—7  hours  is  reduced  to  4 — 5  hours. — A.  S. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 


Reparation  of by   nuatis  of 

ti   from   solutions    in   alcohol.     K. 
iss.   Phvs.-Chem.   Ges.,    1907,  38, 


Aromatic  hydrocarboits  , 

fractioiud   precipitation  , .- 

Charitschkow.     J.   Russ.   Phvs.-Chem.   Ges.,    1907 
1388—1392.     Chem.-Zentr.,  1907,  1,  1738. 
By    precipitating    amyl    alcoholic    solutions    with    ethyl 
alcohol,  it  is  possible  to  effect  the  fractionation  of  crude 


petroleum  and  the  separation  of  stearic  and  palmitic 
acids.  It  is  unimportant  whether  the  substances  to  be 
fractionated  are  liquid  or  solid  ;  the  chief  point  for  con- 
sideration is  the  choice  of  a  suitable  combination  of  solvent 
and  precipitant.  According  to  the  author,  benzene  and 
toluene  can  also  be  separated  by  fractional  precipitation. 

Patents. 

Distilling  and  carbonising  certain  materials  [sawdust,  wood 
waste,    etc.]    to    obtain    certain    by-products    therefrom ; 

Process  for ,  and  apparatus  for  carrying  out  the 

same.     E.  B.  Robinson,  Glasgow,  and  W.  C.  Edwards, 
Rockland,  Canada.     Eng.  Pat.  24,961,  Nov.  6,  1906. 

The  material  to  be  treated  is  fed  by  means  of  a  spiral 
conveyer,  into  a  slightly  inclined,  rotating  retort,  in  which 
it  is  agitated  and  distilled  :  the  volatile  products  of  dis- 
tillation are  led  off  to  a  condenser,  the  portion  not  con- 
densed being  brought  back  to  the  retort  furnace,  and 
burnt.  The  non-volatile  products  pass  dowTi  to  a  collector 
at  the  foot  of  the  retort.  (Reference  is  directed  under 
Sect.  1,  Sub-sect.  6,  of  the  Patents  Act,  1902,  to  Eng.  Pats. 
13,830  and  18,825  of  1899,  this  J.,  1900,  724.)— T.  F.  B. 

Liquids  and  gases  or  vapours ;  Apparatus  for  the  mutual 

direct   influencing   of .     {Gas   scrubbers,    ammonia 

distilling     columns,     etc.].     H.     Koppers.     Eng.     Pat. 
25,507,  Nov.  12,  1906.     See  II. 

Oils,  fats,  waxes,  and  the  like  ;  Process  for  refining . 

J.  K.  Field,  London.     Eng.  Pat.  10,960,  May  10,  1906. 

The  process  relates  to  the  treatment  of  oils,  etc.,  with 
Florida  fuUer's-earth,  the  earth  mined  at  Ellenton  being 
the  best  for  the  purpose.  The  earth  is  dried,  sifted,  and 
then  further  dried,  preferably  by  heating  in  an  open 
vessel,  before  use.  A  charge  of  the  earth  is  placed  in 
a  conical  vat  having  a  perforated  bottom,  and  the  oil  or 
melted  wax  is  filtered  through  it  ;  in  the  case  of  waxes, 
the  vat  may  be  surrounded  with  a  heating  jacket.  About 
one  part  of  earth  is  used  for  every  hundred  parts  of  light 
mineral  oil,  but  mors  is  used  for  heavier  oils.  The  earth 
may  be  employed  a  second  time  after  it  has  been  washed 
with  water  and  calcined  at  a  red  heat.  (See  also  this  J., 
1907,  623.)— W.  P.  S. 

Paraffine    candles ;  Manufacture    of .     G.    Agostini, 

Chiusdino,  Italy.     Eng.  Pat.  965,  Jan.  14,  1907. 

In  order  to  remove  the  tendency  of  paraffin  candles  to 
bsnd  when  warm,  a  small  quantity  (about  1  per  cent.) 
of  a  lead  salt  is  incorporated  with  them.  It  is  recom- 
mended that  the  lead  salt  (e.g.,  lead  carbonate)  be  first 
incorporated  with  a  fatty  substance,  such  as  linseed  or 
cocoanut  oil,  and  added  to  the  molten  paraffin,  which  is 
then  warmed  until  the  whole  is  homogeneous. — T.  F.  B. 

Creosote  ;  Process  of  treating ,   and   product  thereof. 

A.    G.    Meyer,    Assignor    to    H.    R.    Newbauer,    San 
Francisco.     U.S.  Pat.  856,975,  June  11,  1907. 

See  Eng.  Pat.  28,997  of  1904  ;  this  J.,  1905,  290.— T.  F.  B. 

Tar  and  pitch  ;  Method  of  treating to  render  them 

viore  suitable  for  various  industrial  purposes.     W.  J.  and 
A.  Maiden.     Fr.  Pat.  373,775,  Jan.  21,  1907. 

The  treatment  consists  in  hardening  the  tar  or  pitch 
by  the  use  of  manganese  compounds.  Manganese  dioxide 
or  other  suitable  manganifcrous  material,  to  the  extent 
of  4  {HT  cent,  and  ui)\vards,  i.-^  added,  together  with  an 
equal  (piantity  of  sulphuric  or  other  suitable  acid,  to  the 
tar,  which  mav  be  either  in  the  natural  state  or  li(iuefied 
by  heat.  The  tar  is  maintained  in  the  liquid  condition 
until  the  desired  hardcnimz  effect  is  obtained.  To  increase 
the  binding  properties  of  the  tar  (for  briquette  iimking, 
etc  ^    resin  or  re.sinous  corapoimds  may  also  lie  added. 

-0.  F.  H. 
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IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Amino-  and  ht/tiroxy-compiuauh  of  the  benztnc  ami  naphtha- 

Unt  3<ri<s ;    Lk'ter  mi  nation  of .     H.  T.   Bucherer. 

Z.  angew.  Cheiii..  IWT.  20,  877—882. 
The  well-known  methixl  of  anal>-sing  the  compoueiits 
used  in  the  preparation  of  azo  dyestutTs  by  titration  with 
a  di»zo-solution,  stated  by  Lunge  (Chiin.-tech.  Unter- 
suckungsmelhoden.  III.,  778)  to  give  inaccurate  results, 
fnratshee  exact  figures  when  diazotised  /)-nitraniline  is 
Qsed  in  acid  solution.  For  this  purpose,  Nitrosaniiiie 
Red  paste  may  be  used,  but  must  tirst  be  washed  free  from 
nitrous  aoid  by  means  of  a  saturated  salt  solution.  The 
paste  usually  contains  25  y>er  cent,  of  the  compound. 
X0L.C,H4.X2.0Na  +  H.,0;  82-S  grms.  of  it  are  stirred 
with  200  c.c".  of  water  and  treated  with  .30—40  c.c.  of 
foncentrated  hydrochloric  acid.  The  resulting  solution 
is  filtered  an<l  made  up  to  1  litre.  If  the  diazo-solution 
19  prepared  direct  from  p-nitraniline.  13-8  grms.  of  the 
latter  are  gently  warmed  with  10  grms.  of  concentrated 
hydrochloric'  acid  and  2(1  c.c.  of  water.  The  warm  solution 
pi  then  poured  into  a  mixture  of  500  grms.  of  ice,  8  grms. 
of  concentrated  hydrochloric  acid,  and  50  c.c.  of  nitrite 

sol •  uning   ti-0   grms.    of  sodium   nitrite.     After 

stir  irt  time, an  almost  clear  solution  is  obtained, 

wh  d  after  a  further  15  minutes.     The  filtrate 

i»  dilutvd  to  1  litre,  protected  from  light,  and  standardised 
by  titration  with  a  very  dilute  solution  of  /3-naphthol  in 
jjresence  of  sodium  acetate  or  bicarbonate.  Most  of  the 
naphthol-  and  naphthylamine-mono-  and  disulphonic 
acids  may  be  accurately  analysed  by  titration  with 
diazotised  />-nitraniline  in  presence  of  sodium  acetate  or 
bicarbonate,  but  those  naphthylaminesulphonic  acids 
which  combine  with  difficulty  or  not  at  all  with  diazo- 
compounds,  must  be  titrated  with  sodium  nitrite  according 
to  the  usual  method.  In  carrying  out  the  analyses,  such 
an  amount  of  the  component  is  taken  as  will  require 
about  20 — 25  c.c.  of  the  diazo-solution  ;  the  usual  pre- 
caatioo  of  adding  salt  to  precipitate  the  azo-dyestuff 
mii»t  also  be  observed. — J.  C.  C. 

Amino-  and  hydrory-compounds  of  the  benzene  and  naphtha- 

Unt  terits  ;    Drtermination  of  C.   G.   Schwalbe. 

Z.  angew.  Chem..  1907.  20,  1098—1090. 

Is  freeing  NitroHamine  Red  paste  from  nitrous  acid 
(ronipare  preceding  al^stract),  it  must  be  very  well  drained 
or.  better,  pressed  out.  This  operation  is  rejx'ated,  and, 
finally,  the  pa^te  should  be  stirred  for  24  hours  with  salt 
Kolution  at  20— 30^=  C.  In  the  al)sence  of  the  commercial 
pj^.i..  .    .V  .     j^  j^^.  Y^  prepared  by  pouring  a  solution 

o'  ••  ne  fhloride  into  caustic  soda  diluted 

*"■  ;.    ut   a...   low  a  temperature  as   possible. 

The  heary  brown-red  precipitate  so  obtained  may  be 
converted  into  the  yellow  modification  by  stirring  with 
warm  oalt  solution  ;  this,  unlike  the  former,  may  be  kept 
a«  a  homotteneoTut   pacte  for  a  long  time.     After  adding 

jjyU..  VI ^  jjj    |^,p    jjjg    pnrI^o^e    of   regenerating    the 

•1''^  ,  it   ix   l«.tt»r  to  wait   for  one   hour   instead 

"*    '  ••-    a<.    given    by    I'lUf  herer,    Icfore    filtering. 

Tb»»*  tiMiu  |ia.*t(Hi  whi<h  are  pre()ared  in  a  viwiium 
(AzApbor  Kwl  I'N.  Nitrazol  (')  an-  to  be  j.referred  as  being 
free  from  nitroun  a<  mI,  but  Nitrcwamino  Red  paste  in 
much  miirr  utable.  if  kept  in  well-closed  ve«sel«.-  J.  C.  C. 

I'atk.nth. 

A»  etdomrimg  imtMer*  \dyeMuffs];     Manufnrturr  of . 

P.  A.  Xewtcm.  I»ndfjn.  From  Farbenfabr.  vorm.  F. 
Barer  and  To..  KIberfeld.  German  v.  Ena.  Pat.  17  743 
Aug.  7.  I90fl.  -  B  .       . 

Hm  Yt.  Pat    SflH.flTW  of  1906;   thi»  J.,  1H»7.  10.-  T.  F.  H. 

TnfJunyimrtkanf    dcrtcalttf*    und   azo   colouring   viaitcra 
\diffMufJ»\     ih'Tffrom  .       I'r"dnrtion     of .     J.     y. 

ifr  'f  I.,T,.|..n.  From  liacli-rhe-  Anilm  und  Soda 
f  '  '►.  I  .'!•' ..-  bafcn  onRhme.  (^trmanv.  Kng.  Pat 
.',«>44i.   .Mar.   H.    |H(»7. 

If  th«  letKo  rompnand*  obtained  by  rombming  an 
•Ikylatrd    diamiBO-dipbenylearbinol     with     2fi-dinitrodi- 


phenylamine-4-3'-disulphonio  acid,  or  with  2'4-dinitro- 
diphenvlamine-G-3'-disulphonic  acid,  or  with  a  derivative 
of  these  acids,  as  in  Eng.  Pat.  25,977  of  1906  (this  J. 
1907.  313),  be  treated  with  a  reducing  agent,  the  corre- 
sponding diamino  compounds  of  triphenylmethane 
derivatives  are  obtained.  These  compounds  can  be 
combined  with  diazo  compounds,  yielding  azo  dyestuffs 
which  dye  unmordanted  wool  in  v^ellow  to  brown  shades, 
changing  to  blue  to  j-ellowish-green  tints  of  excellent 
properties  on  treatment  with  Dichromatc.  The  diazo 
compounds  used  may  be  either  of  the  benzene  or  naphtha- 
lene series,  and  may  contain  a  sulphonic  acid,  carboxylic 
acid,  or  hydroxyl  group,  or  be  otherwise  substituted 
or  not.  Example  :  500  parts  of  iron  filings  and  2000 
parts  of  water  are  treated,  gradually,  during  a  period  of 
two  hours,  with  071  parts  of  the  leuco  compound  obtained 
by  condensing  tetramethyldiaminodiphenylcarbinol  w'ith 
2-G-dinitrodiphenvlamino-4'3'-disulphonic  acid,  and 
having  the  formula  :  {S03H)(N02)2.C6H2.NH.C6H3(S03H). 
CH[C6H4N(CH3)2]2.  The  temperature  rises  to  about 
75°  C,  and  is  maintained  at  that  point  for  6 — 10  hours 
until  the  reduction  is  complete.  The  mass  is  then  boiled 
with  130  parts  of  sodium  carbonate  to  precipitate  the 
iron,  filtered,  and  dilute  sulphuric  acid  added  to  the  filtrate 
imtil  it  is  just  acid  to  Congo  paper,  when  the  diamino 
compound  separates  and  can  be  filtered  off.  9'3  parts 
of  aniline  are  diazotised  in  the  usual  manner,  and  the 
solution  is  introduced,  at  the  ordinary  temperature,  into 
a  solution  of  01  •!  parts  of  the  above-mentioned  diamino 
compound  in  about  400  parts  of  water,  to  which  enough 
sodium  carbonate  has  been  added  to  keep  it  alkaline. 
The  dyestuff  separates  as  a  yellow  precipitate.  After 
half  an  hour  the  whole  is  heated  to  50°  C.,  filtered,  and  the 
dyestuff  dried.  It  is  easily  soluble  in  water,  and  dyes 
wool  in  yellow  shades  which  become  green  on  treatment 
with  bichromate. — A.  B.  S. 


Gallocyanine  ;    Leuco-derivative  from .     W.  Lommel, 

Elberfeld,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  856,536, 
June  11,  1907. 

Gallocyanine  is  treated  with  alkaline  reducing  agents 
until  a  test  portion  of  the  product,  after  oxidation,  is 
insoluble  in  sodium  carbonate  solution,  and  dissolves  in 
hydrochloric  acid  (20°  B.)  with  a  pure  blue  colour.  The 
hydrochloride  of  the  Icuco-compound  is  a  greenish-black 
powder,  soluble  in  water  with  a  yellowish-green  colour 
which  readily  oxidises  to  blue  ;  it  gives  a  yellow  solution 
with  concentrated  sulphuric  acid. — J.  C.  C. 

Dyestuff ;     Gallocyanine .     W.    Lommel,    Elberfeld, 

Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     U.S.  Pat.  856,537,  June  11,  1907. 

A  NEW  dyestuff  is  obtained  from  Gallocyanine  which,  in 
the  form  of  its  hjdrochloride,  is  a  dark  green  powder, 
soluble  in  water  with  a  reddish-violet  colour.  It  is  dis- 
tinguished from  Gallocyanine  by  the  greater  solubility 
of  its  hydrochloride  and  by  giving  redder  and  purer  shades  ; 
it  dissolves  in  hydrochloric  acid  (20°  15.)  with  a  pure  blue 
colour  and  is  insoluble  in  sodium  carbonate  solution. 

^-J.  C.  C. 

Indigo  ;     Tribromo-derivatives  of .     G.    Engi,   Basel, 

I        Assignor    to   Soc.    Chem.    Ind.    in    Basle,    Switzerland. 
'        U.S.  Pat.  856,687,  Juno  11,   1907. 

TiiiBKOMO-jjEKiVATivES  of  indigo  of  the  forinuia, 
Cj8H702N2Br3,   are  obtained   by  brominating  indigo,  or 

,  mono-  or  dibromo-indigo  in  nitrobenzene  solution.  The 
comjKMinds  arc  dark  blue  to  brownish-violet  jxiudcrs, 
insoluble  in  water,  sjiaringly  soluble  in  cold  aniline  or 
nitrobenzene,  but  more  easily  soluble  m  the  hot  solvent* 
with  a  blue  to  bluish- violet  colour.  They  u'ive  a  blue 
holuticm  with  con(  entrat«d  sul))huric  acid  and  yield 
yellowish  vats  on  reduction.  The  compound  obtained 
from  indigo  itself  is  claimed  as  a  new  article  of  manii 
facture ;     it    dissolves    in    concentrated    8ulj)huric    ww 

I    with  a  green iah- blue,  and  in  faming  sulphuric  acid  (24  per 
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cent,  of  sulphur  trioxide)  with  a  deep  blue  colour ;  it  is 
sparingly  soluble  in  hot  aniline  with  a  blue  colour  and 
in  hot  nitrobenzene  with  a  blue-violet  colour.  On  treat- 
ment with  pota-ssium  hydrosulphite  (hyposulphite),  a 
greenish-yellow  vat  is  obtained  from  which  unmordanted 
cotton  is  dyed  in  blue  shades  fast  to  washing,  light,  and 
chlorine. — J.  C.  C. 

Indigo  ;    Tetrabromo-derivatives  of .     G.  Eniri,  Basel, 

Assignor   to   Soc.    Chem.    Ind.    in    Basle,    Switzerland. 
U.S.  Pat.  856,776,  June  11,  1907. 

By  heating  indigo,  or  mono-,  di-,  or  tri-bromo-indigo 
with  bromine  in  presence  of  nitrobenzene,  tetrabromo- 
derivatives,  C^gHg02N2Br4,  are  obtained  which  are  blue 
to  blue-violet  powders,  insoluble  in  water,  scarcely  soluble 
in  chloroform,  cold  aniline,  or  cold  nitrobenzene,  but 
sparingly  so  in  hot  aniline  or  hot  nitrobenzene  with  a 
blue  to  blue-violet  colour.  They  give  a  deep  blue  colour 
with  concentrated  sulphuric  acid,  and  on  alkaline  reduc- 
tion, furnish  a  light  yellow  coloured  vat  from  which 
unmordanted  cotton  is  dyed  pure  blue  shades  fast  to 
washing,  light,  and  chlorine. — ^J.  C.  C. 

Dyestuff  of  the.  anthraquinone  series,  and  process  of  making 
same.  R.  H.  Scholl,  Karlsruhe,  Assignor  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     U.S.  Pat.  856,811,  June  11,  1907. 

See  Fr.  Pat.  357,239  of  1905  ;  this  J.,  1906,  66.— T.  F.  B. 

Phenylglycine ;     Process    for    making .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.     Fr.  Pat.  374,948, 
April  30.  1906. 

See  Eng.  Pat.  9700  of  1906  ;  this  J.,  1906,  1214.— T.  F.  B. 

Phenylglycine  and  its  homologues  ;•  Process  for  making . 

Farbwerke  vorm.   Meister,  Lucius,  und  Briining.     Fr. 
Pat.  375,055,  May  2,  1906. 

See  Eng.  Pat.  9774  of  1906 ;   this  J.,  1907,  15.— T.  F.  B. 

Indigo  ;    Production  of  easily  reducible .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.     Fr.  Pat.  375,162, 
Feb.  28,  1907.     Under  Int.  Conv.,  April  4,  1906. 

See  Eng.  Pat.  6723  of  1907  ;   this  J.,  1907,  523.— T.  F.  B. 

Svlphide  dyestufjs ;    Process  for  making  and   using   new 

cotnpounds   of .     Chem.    Fabr.    vorm.    Weiler-ter- 

Meer.     Fr.   Pat.   374,642,   Feb.    14,    1907.     Under  Int. 
Conv.,  Feb.  26,   1906. 

See  Eng.  Pat.  8066  of  1906  ;  this  J.,  1907,  16.— T.  F.  B. 
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Stannic  chloride  solutions  ;   Tin  content  and  specific  gravity 
of  .     P.  Heermann.     Chem.-Zeit.,   1907,  31,  680. 

The  author  has  determined  the  sju'cific  gravity  of  solutions 
of  the  salt,  SnCl4,8H20,  which  was  prepared  from  tech- 
nical anhjdrous  .stannic  chloride  by  three  successive 
crystallisations  from  its  strongly  cooled  aqueous  .solution. 
The  following  table  shows  the  results  obtained  at  17-5°  C. 
for  technically  important  concentrations  and  stated  as 
percentages  of  tin  : 


•B.  i 

%8n. 

°B. 

%Sn. 

°B. 

%Sn. 

"B. 

%Sn. 

66-7 

29-46 

68 

25-84 

50 

22-20 

32 

14-00 

06 

29- 12 

57 

25-38 

49 

21-74 

31 

13-66 

64 

28-64 

66 

24-93 

48 

2129 

30 

13-11 

63 

28-17 

55 

24-47 

47 

20-83 

29 

12-67 

62 

27-70 

54 

24-02 

40 

20-88 

28 

12-23 

61 

27-24 

53 

2.3-56 

27 

11-79 

60 

2fi-77 

52 

23-11 

34 

14-90 

26 

11-35 

69 

26-30 

61 

22-65 

33 

14-46 

26 

10-91 

A  comparison  with  Gerlach's  figures  shows  that  the  two 
are  practically  identical.— J.  C.C. 


Tin    mordant    employed    by    the    ancient    Egyptians.     A. 
Scheurer  and  E.  Gillieron.     Bull.  Soc.  Ind.  Mulhouse, 
•    1907,  77,  148—152. 

From  the  materials  then  available,  namely,  metallic 
tin,  sodium  carbonate,  alkali  hydroxide-carbonate  (wood 
ashes),  quicklime,  acetic  acid  (vinegar),  citric  acid  (lemon 
juice),  and  alum,  it  would  have  been  possible  for  the 
ancient  Egyptians  to  make  the  following  five  tin  mor- 
danting preparations :— (i).  Stannous  acetate  ;  (ii),  a 
solution  of  basic  tin  citrate  in  acetic  acid  ;  (iii),  basic 
tin  citrate  dissolved  in  a  solution  of  alum  ;  (iv),  basic  tin 
citrate  dissolved  by  means  of  a  slight  excess  of  sodium 
carbonate  ;  and  (v),  basic  tin  citrate  dissolved  by  caustic 
soda.  The  third  of  these,  applied  to  wool  and  then  dyed 
with  a  suitable  yellow  dyestuff,  yields  a  lake  distinguished 
for  purity  and  intensity  of  shade.  The  basic  tin  citrate 
in  it  is  produced  by  acting  upon  tin  in  the  presence  of 
air,  with  lemon  juice  or  with  a  solution  of  citric  acid 
containing  the  same  proportion,  namely  85  grms.  per 
litre,  of  acid.  It  consists  of  a  mixture  of  basic  stannous 
and  stannic  citrates.  The  Coptic  dyers  of  the  8th  century 
A.D.  probably  made  and  used  such  a  composite  alumina- 
tin  preparation  as  a  mordant  in  dyeing  the  tapestries 
discovered  in  the  tombs  at  Anttnoa  and  found  by  A. 
Scheurer  and  V.  Silbermann  to  contain  tin.  Concerning 
the  composition  of  the  tin  citrate,  the  fact  is  recalled  that 
C.  Koeohlin  in  1884  observed  that  the  colouring  matter 
of  Persian  berries  gives  its  maximum  brilliance  and 
fastness  when  applied  upon  a  mixture  of  stannous  and 
stannic   oxides  corresponding  with   the  formula,   Sn203. 

— E.  B. 

Diazotisation  of  p-nitranUine  as  sulphate ;'  Study  of . 

F.  Erban  and  A.  Mebus.  Chem.-Zeit.,  1907,  31,  663— 
665,  678—679. 

The  authors  have  made  a  large  number  of  experiments 
on  the  diazotisation  of  p-nitraniline  in  presence  of  sulphuric 
acid,  and  have  investigated  the  influence  of  the  agent 
used  to  neutralise  the  free  mineral  acid,  on  the  shade  of 
the  Para-red  obtained  by  combining  with  /3-naphthol  on 
the  fibre  in  the  usual  way.  The  most  suitable  diazo 
solution  was  obtained  by  the  use  of  four  equivalents  of 
sulphuric  acid  to  one  molecule  of  p-nitraniline.  The 
finest  and  bluest  shade  of  Para-red  was  produced  by 
neutralisuig  the  free  acid  with  sodium  acetate  ;  the  dye- 
bath  was  clear  and  greenish-yellow,  but  after  developing, 
it  became  darker,  brownish,  and  rather  cloudy.  After 
standing  for  five  hours,  the  dye- bath  (after  being  once 
used)  could  still  be  employed,  and  after  24  hours  the  shade 
produced  was  a  little  brighter  and  yellower  than  that 
obtained  after  five  hours'  standing.  The  quantities  used 
are  as  follows :  2800  grms.  of  powdered  p-nitraniline 
are  made  into  a  paste  with  2  litres  of  boiling  water,  then, 
after  cooling,  mixed  with  a  solution  of  1560  grms,  of  95  per 
cent,  sodium  nitrite  in  10  litres  of  cold  water,  and  the 
resulting  paste  stirred  into  a  mixture  of  20  kilos,  of 
powdered  ice  or  snow  and  38  litres  of  cold  water  with 
8  litres  (10-32  kilos.)  of  sulphuric  acid  of  32-5°  B.,  or  a 
mixture  of  2-175  litres  (4  kilos.)  of  sulphuric  acid  of 
<U)°  B.  and  6-32  litres  of  water.  The  whole  is  stirred  for 
J  to  J  an  hour  imtil  a  clear  solution  is  obtained.  For 
neutralisation  there  is  added  a  solution  of  6  kilos,  of 
sodium  acetat*  in  15-8  litres  of  water  ;  the  volume  of  the 
whole  is  now  1(X)  litres. — J.  C.  C. 

Patents. 

Fibrous  plants,   or  portions  thereof ;    Treatment  of 

for  the  oUainment  of  fibres  therefrom.  M.  A.  Blachon 
and  J.  J.  Peretraere,  Paris.  Eng.  Pat.  16,142,  July  17, 
1906. 

100  litres  of  a  solution  of  sodium  hydroxide  (7 — 8 
per  cent,  of  soda,  Na20)  are  heated  to  the  boiling  point, 
and  2A  kilos,  of  .sodium  dilorido  (containing  traces 
of  magnesium  chloride).  2^  kilos,  of  pure  potassium 
<hloride,  and  about  2A  kilos,  of  sodium  hypochlorit<>  of 
a  strength  of  20"  Gay-Lu.ssac,  are  added.  The  fibrous 
plants  are  introduced  into  thii*  Ixith,  the  t^-mjierature  of 
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which  must  not  exceed  9(f  C.  The  time  required  for  tiie 
complete  dogumming  luul  iloansing  of  the  tibros  varies 
from  half-an-hour  to  throe  hours,  aoiording  to  the  nature 
of  the  plrtuts.  In  the  case  of  some  plants,  smh  as  ramie, 
the  tnatiuent  is  advantageously  re^Hwted  in  a  similar 
bath  for  about  twenty  minutes,  in  order  to  ensure  complete 
removal  of  the  j>ellicle. — P.  F.  C. 

Seouring    machiHes ;     Dry .     E.     Ribanoourt    and 

A.    M.     A.     Hannart.     Roubjiix,    France.     Eng.     Pat. 
29,7ft*,  Dec.  31.  HHW.     lender  Int.  Con  v.,  Sept.  15,  1906. 

The  machine  comprises  two  scouring  vats,  through  which 
the  fabric  passes  over  a  series  of  rollers.  As  it  leaves 
the  first  vat  and  again  as  it  leaves  the  second  vat,  the 
cloth  passes  over  suction  tubes.  From  the  scouring 
vats,  the  fabric  travels  through  as  many  rinsing  vats  as 
may  be  necessary.  Suction  tubes  are  also  placed  lietween 
the  rinsing  vats,"  and  a  tinal  UiW  is  arranged  at  the  end 
of  the  machine,  so  that  the  liquid  may  be  extracted 
after  the  last  rinsing.  Each  suction  tube  consists  of 
a  tube  having  a  slot  in  its  upjier  surface.  At  one 
end  it  is  connected  to  an  injector  which  is  fed  with 
steam  and  controlled  bv  a  needle-valve.     The  other  end 


of  the  tube  is  fitted  with  a  manometer.  The  solvent 
withdrawn  through  the  tubes,  is  collected  in  a  receiver 
and  returned  to  the  vats. — P.  F.  C. 

Bleaching  kiers.     J.   Spenle,  Salford.     Eng.   Pat,    14,918, 
June   30,    1906. 

This  patent  relates  to  a  continuous  bleaching  kier,  showTi 
in  sectional  front  elevation  in  the  figure.  The  cloth 
enters  and  leaves  the  steaming  chamber  tlirough  a  column 
of  liquid  which  forms  a  seal.  This  column  is  divided 
by  a  partition,  c,  into  two  distinct  channels,  d,  e,  the 
flow  of  liquor  being  so  arranged  that  the  entering  cloth 
is  exposed  to  the  outgoing  liquor.  In  order  to  prevent 
a  slight  variation  of  pressure  in  the  steaming  chamber,  b, 
from  causing  an  inconveniently  large  rise  or  fall  of  the 
level  of  the  liquor  seal,  the  top  of  the  column  is  enlarged 
as  shown,  the  extension  /,  providing  a  washing  tank. 
The  base  of  the  column  is  also  extended  to  form  a  sump 
below  the  bottom  of  the  steaming  chamber.  Inside 
the  steaming  chamber,  b,  the  fabric  is  led  to  a  pair  of 
delivery  rollers,  I,  in  the  upper  part  of  the  casing,  k. 
Beneath  these  rollers  is  an  accumulator,  consisting  of  an 
endless  lattice  web,  m,  supported  at  each  side  on  the  rims 
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of  a  dram,  n.  The  weight  of  the  drum  itself  is  borne  by 
pulleys,  Til,  n^.  The  space  between  the  lattice  web  and 
the  drum,  forms  the  accumulator.  The  web  has  a  slow 
motion  imparted  to  it,  which  also  causes  the  drum  to 
revolve.  The  cloth  falls  from  the  delivery  rollers,  I,  on 
to  the  upper  surface  of  the  drum.  To  ensure  the  even 
laying  of  the  material  on  the  drum,  and  also  to  prevent 
lapping,  the  fabric  passes  between  a  pair  of  "  spurt- 
pipes,"  p,  which  deliver  jets  in  a  downward  direction, 
and  thus  set  up  a  tension  in  the  material.  These  pipes,  p, 
are  supplied  with  liquor  either  by  a  pump  or  an  injector, 
and  are  given  an  alternating,  oscillatory  motion  so  that 
the  jets  act  as  a  plaiting  device.  The  liquor  discharged 
by  the  pipes,  p,  percolates  through  the  material  in  the 
accumulator,  and  is  collected  in  the  shallow  receiver,  6^, 
at  the  bottom  of  the  steam  chamber.  This  receiver,  h^, 
acts  as  a  sediment  collector,  in  which  the  impurities 
washed  out  of  the  material  can  accumulate,  and  be 
periodically  blown  out  through  the  cock,  Ifi.  The  over- 
flow from  the  receiver,  6^,  returns  to  the  sump,  and 
finally  flows  into  the  discharge  portion,  h,  of  the  tank,  /. 
The  machine  is  also  fitted  with  devices  for  regulating 
the  alkalinity  of  the  liquor  in  the  accumulator  and  for 
preventing  the  material  from  slipping  when  the  machine 
is  started.  Steam  is  admitted  into  the  steaming  chamber 
by  means  of  pipes,   15. — P.  F.  C. 

Silk ;    Process  of  weighting  .     C.   Simon,   Paterson, 

N.J.,  U.S.A.     Eng.  Pat.  28,982,  Dec.  19,  1906. 

See  U.S.  Pat.  840,264  of  1907  ;  this  J.,  1907,  316.— T.  F.  B. 

Mordanting    fibrous    materials ;      Metlwd    of .     F. 

Blumenthal   and   J.    Wolff,   jim.,    Biebrich   on    Rhine, 
Germany.     Eng.  Pat.  1193,  Jan.  16,  1907. 

See  Ft.  Pat.  373,706  of  1907  ;  this  J.,  1907,  683.— T.  F.  B. 

Dyeing  with  sulphurised  dyestuffs  cotton  mixed  with  wool 
or  silk.  Ges.  f.  Chem.  Ind.  in  Basel,  Basel,  Switzer- 
land. Eng.  Pat.  3500,  Feb.  12,  1907.  Under  Int. 
Conv.,  Dec.  24,  1906. 

See  Fr.  Pat.  373,871  of  1907  ;  this  J.,  1907,  759.— T.  F.  B. 

Printing  processes  in  which  chemical  inks  are  used.  H.  T. 
Wyse,  Edinburgh.     Eng.  Pat.  12,872,  June  2,  1906. 

The  design  is  printed  with  cobalt  chloride  or  some  other 
cobalt  salt  which,  on  heating,  changes  from  a  pale  pink 
to  a  blue  colour.  The  cobalt  ink  may  be  combined 
with  other  coloured  inks,  for  instance  with  a  yellow  ink 
which  would  become  green  on  heating.  In  all  these  cases 
the  original  colour  is  gradually  restored  on  cooling. 
(Reference  is  directed  to  Eng.  Pat.  23,657  of  1901.) 

—A.  B.  S. 

Cellulose ;    Process  for  the  manufacture  of  threads,  films, 

or  other  forms   of   .     M.    Fremery,    E.    Bronnert, 

and   J.    Urban.     U.S.    Pat.    856,857,    June    11,    1907. 
See  XIX. 

Cloth ;     Process    of    treating .     S.    Hermann,    New 

York.     U.S.    Pat.    855,708,   June   4,    1907. 

The  material  is  subjected  to  a  bath  prepared  as  follows  : — 
5,  grms.  of  gum  zapota  are  added  to  95  grms.  of  amyl 
acetate,  then  10  grms.  of  this  mixture  are  stirred  with 
40  grms.  of  turpentine  until  clear ;  172  grms.  of  castor 
oil  are  added  to  10  grms.  of  oleic  acid,  and  the  mixture 
is  added  to  the  turpentine  mixture,  finally  730  grms.  of 
a  concentrated  solution  of  amyl  acetate  collodion,  con- 
taining about  16  per  cent,  of  ''xylidin"  or  other  nitro- 
cellulose compound  are  added.  After  treatment  with 
this  solution,  the  fabric  is  squeezed,  dried,  subjected  to 
a  steaming  process,  and  finally  calendered. — A.  B.  S. 

Textile  materials  ;  Process  of  fircproofiiig  — • — .  W.  H. 
Perkin,  jun..  Assignor  to  \Vhipp  Bros,  and  Todd,  Ltd., 
Manchester.     U.S.  Pat.  856,906,  June  11,  1907. 

See  Fr.  Pat.  321,063  of  1902  ;  this  J.,  1903,  142.— T.  F.  B. 


Cellulose  and  albuminoid  bodies  [Artificial  silk]  ;   Process 

for  strengthening .     X.  Eschalier.     Fr.  Pat.  374,724, 

AprU  24,  1906. 

The  process  consists  in  the  action  of  aldehydes,  especially 
formaldehyde,  upon  cellulose  and  albuminoid  bodies  in 
the  presence  of  acids  or  acid  salts  in  conjunction  with 
dehydrating  agents.  Artificial  silk,  for  example,  is  placed 
in  a  bath  of  formaldehyde  (1 — 10  parts)  and  acetic  acid, 
10—40  per  cent.  (90—99  parts).  The  threads  after 
removal  from  the  bath  are  placed  in  a  dessicator  contain- 
ing calcium  chloride  or  sulphuric  acid,  until  completely 
dry,  and  are  afterwards  heated  for  4 — 5  hours  at  40°  C. 
Finally,  they  are  washed  in  water  and  again  dried. 
Another  method  consists  in  placing  the  threads  in  a  bath 
of  glacial  acetic  acid  containing  formaldehyde  for  3 — 4 
hours  at  90° — 95°  C,  and  afterwards  washing  with  water 
and  drying.  The  process  is  particularly  adapted  for  the 
treatment  of  artificial  silk  products  for  the  purpose  of 
strengthening  the   threads. — G.  W.  McD. 

Dyeing  of  all  kinds  of  fibres  on  bobbins.     [Froth  dyeing.] 
Soc.  Dubar-Delespaul.     Fr.  Pat.  373,176,  Mar.  12,  1906. 


The  patent  relates  to  an  apparatus  for  dyeing  fibrous 
material  in  the  froth  produced  from  a  dye-liquor  by  means 
of  steam  pipes.  The  dye-vat  consists  of  a  rectangular 
tank  (see  Fig.),  the  lower  portion  of  which  contains  the 
dye-liquor  (2)  and  the  steam  pipes  (3).  The  upper 
portion  of  the  tank  is  fitted  with  a  number  of  frames 
consisting  of  two  vertical  ends  (7),  of  the  same  height 
as  the  tank,  and  connected  at  the  bottom  by  a  horizontal 
portion  (5).  The  vertical  ends  have  a  number  of  notches 
(8)  in  which  are  placed  parallel  horizontal  rods  (9) 
arranged  in  pairs  on  either  side  of  the  vertical  portions  (7). 
The  material  (12)  is  wound  on  bobbins  (11)  having  a 
large  central  opening  (16).  The  spindle  has  large  openings 
at  right  angles  to  the  central  one,  to  allow  the  dye  liquor 
to  penetrate  the  material.  These  bobbins  are  placed 
in  horizontal  rows  on  the  rods  (9)  as  shown  in  the  figure. 
The  whole  vat  is  covered  with  a  conical  roof  (20)  con- 
nected with  a  sliding  chimney  (21,  22),  and  this  roof  can 
be  raised  by  balance  weights  (25)  for  the  removal  of 
the  material. — A.  B.  S. 

Dyeing   animal   fibres   with   sulphide   dyestuffs ;     Process 

for .     L.    Cassella    und    Co.     Fr.    Pat.    375,056, 

May  2,  1906. 

See  Eng.  Pat.  10,693  of  1906  ;  this  J..  1907,  315.— T.  F.  B. 

Dyeing  furs,  feathers,  and  other  articles  ,;   Process  for . 

Act. -Ges.  f.  Anilinfabr.     Fr.  Pat.  375,100,  May  5,  1906. 

See  Eng.  Pat.  10,609  of  1906  ;  this  J.,  1907,  524.— T.  F.  B. 
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VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

LilMittm  monoxide '    Preparation  of  anhifdrou^ .     De 

Forrrand.     Compt.  rend..  1907.  144.  l'321— 1323. 

Ijthum  hydroxide,  or  the  hydrated  hydroxide.  LiOH, 
H.D.  was  plated  in  a  ])Iatiniiin  boat,  and  lieated  elec- 
trically ill  a  porvelain  tul)e  throujrh  which  a  current  of 
Iniri"  dry  hydrogen  was  jMwssed.  By  lieatin^r  to  780^  C. 
or  one  hoiir  (or  to  WHf  l\  for  7— S  liours).  anhydrous 
lithium  monoxide,  LuO,  was  obtained.  (See  also  this 
J.,  1907,  468.)— L.  E.  " 


Calrium   ci/nniiiiiiilr   and  ccilciinn   carbide  ';     Formation  of 

■ .     E.  Kudolfi.     Z.  anorg.  Chem.,  1907,  54,  170— 

184. 

Thoi-gh  pure  calcium  carbide  will  not  combine  with 
nitrogen  even  at  1200"'  C,  it  has  been  shown  by  Frank 
and  C'aro  that  the  ordinary  manufactured  product 
is  readily  acted  U|Kin  by  nitrogen  at  a  considerably  lower 
tem|>erature,  with  formation  of  calcium  cyanamide  (this 
J.,  I'.XCj,  441).  The  reaction  Ls  brought  about  by  the 
presence  of  lime  in  the  commercial  carbide,  and  a  number 
of  calcium  salts  have  the  same  projjerty  of  accelerating 
the  combination  of  calcium  carbide  with  nitrogen.  Dry 
nitrogen  was  pasi^ed  over  commercial  calcium  carbide 
containing  82  per  cent,  of  CaCo,  at  temperatures  varying 
from  7(¥)f-"  to  1000'  C.  After  two  hours  at  1000°  C.,'  the 
resulting  product  contained  21 -ll  per  cent,  of  calcium 
cyanamide,  CaCNo.  When  the  nitrogen  was  saturated 
with  a'jueous  vapour,  lower  yields  of  calcium  cyanamide 
were  obtained,  the  percentage  after  two  hours  at  1000°  C. 
being  only  12-69.  This  i.s  due  to  the  decomposition  of 
^ome  of  the  carbide  by  water  vapour,  with  formation 
of  lime,  and  to  the  fa<:t  that  any  excess  of  the  latter, 
over  the  amount  naturally  present  in  commercial  carbide, 
retards  combination  with  nitrogen.  Of  the  various  salts 
which  facilitate  the  combination  of  calcium  carbide  with 
nitrogen,  calcium  chloride  i^;  the  most  efficient.  Wherea.s 
at  80<i'  C.  commercial  carbide  yields  only  3*97  per  cent, 
of  calcium  cyanamide.  a  mixture  of  62  parts  of  carbide 
and  18-7  part.s  of  calcium  chloride  yields  37-29  per  cent. 
Fluoride  and  iodide  of  calcinm  act  similarly,  and  in  each 
ca/'e  the  maximum  increa.se  in  yield  of  cyanamide  is 
found  to  takf  j>!a<e  at  a  tem[)erature  just  above  the 
melting  jKiint  of  the  salt  added.  With  regard  to  the 
direct  pro<luction  of  calcium  c  yananiide  from  lime,  carbon, 
and  nitrogen,  the  conditions  of  calcium  carbide  formation 
had  firnt  to  Ixr  made  f  lear,  and  the  author  refers  to  Roth- 
mund., htatement  (tbih  .1.,  1902,  701—702)  that  the 
reaction.  CaCJ-t-SC^tCaCo-f-CO  takes  place  from  left  to 
right  aUive  1020  C,  and  from  right  to  left  below  that 
tcm|ic-rature.  the  partial  pressure  of  the  carbon  monoxide 
cf*rTe!.pfjnding  to  1/5  atmosphere.  According  to  Aloissan, 
however,  lime  and  carbon  do  not  react  at  177.5°  C.  The 
anthnr,    iicing   a    Wanner    pyrometer    for    measuring    the 


temperatures,  and  withdrawing  the  lime-carbon  charges 
from  the  influence  of  carbon  monoxide  whilst  the  mixture 
is  still  hot,  finds  that  the  lowest  temperature,  at  which 
carbide  is  formed,  lies  between  1800°  and  1819°  C,  which 
agrees  fairly  well  with  the  figure  obtained  from  thermo- 
chemical  data,  according  to  Nernst.  For  the  study  of  the 
formation  of  calcium  cyanamide,  2  parts  of  lime  and 
1  part  of  pure  lampblack  were  heated  in  dry  nitrogen 
in  the  same  electric  furnace  that  was  used  for  the  calcium 
carbide  experiments.  The  lowest  temperature,  at  which 
interaction  took  place,  was  found  to  lie  between  1738°  and 
1753°  C,  both  carbide  and  cyanamide  being  formed. 
The  fact,  that  carbide  was  produced  at  a  temperature 
below  the  minimum  mentioned  in  the  previous  case,  is 
explained  by  the  decreased  partial  pressure  of  carbon 
monoxide,  due  to  the  constant  removal  of  that  gas  by 
the  stream  of  nitrogen.  Calcium  cyanamide  was  found 
to  be  re-converted  by  carbon  monoxide  into  lime,  calcium 
carbide,  carbon,  and  nitrogen,  at  temperatures  varying 
from  1650°  to  1753°  C— O.  R, 


Ferric    sulphate,     anhydrous    and    hydrated ;      Different 

violecular    conditions    of .     A.    Recoura.     Compt. 

rend.,  1907,  144,   1427—1430. 

The  author  describes,  besides  the  ordinary  anhydrous 
sulphate  and  the  two  hydrated  sulphates  already 
described  by  him  (this  J.,  1905,  844),  another  form  of  the 
anhydrous  sulphate  and  another  hydrated  salt.  The 
anhydrous  salt  is  obtained  by  the  careful  dehydration, 
first  at  100°  C,  then  at  175°  C,  of  the  white  hydrate, 
Fe2(S04)3,9H20.  It  is  bright  brownish-yellow  in  colour, 
and  dissolves  rapidly  and  completely  in  water.  It  also 
hydrates  much  more  rapidly  in  moist  air  than  does  the 
ordinary  anhydrous  salt,  and  produces  a  different  hydrate, 
a  yellow-brown  compound,  Fe2(S04)3,3H20.  This 
salt  is  also  obtained  by  dehydrating  the  white  hydrate 
carefully  at  a  temperature  just  below  100°  C.  It  dissolves 
rapidly  in  96  per  cent,  alcohol,  whilst  the  white  salt 
with  9  mols.  of  Avater  dissolves  very  slowly,  and  the 
yellow  one  is  decomposed  by  it  into  acid  and  basic  sul- 
phates. The  differences  shown  by  these  five  varieties 
of  ferric  sulphate  do  not  persist  in  aqueous  solution. 

—J.  T.  D. 

Sdenic  acid ;   Preparation  for from  selenious  acid 

\hy  electrolysis].     R.  T.  Glauser.     See  yi\A. 


Ammonia  ;•    New  jnethod  for  determining . 

chese.     See  XXIIL 


A.  Ron- 


Nitrogen  in   nitrates  ';     Volumetric  method  for  the  deter- 
mination of .     J.  G.  C.  Vriens.     See  XXIII. 

Heavy  chemicals,;    Fluctuation  in  prices  of ,   1891- 

1906.     J.  Hargreave-s.     Chem.  Trade  J.,  June  15,  1907. 

The  following  chart  shows  the  fluctuation  in  price  which 
various  heavy  chemicals  have  undergone  during  the  years 
1891  to  1906,  inclusive:— 


"-Wfii 
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Patents. 

Furnaces  for  burning  pyrites  and  the  like.  J.  Morton  and 
The  United  Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat. 
17,461,  Aug.  2,  1906. 

The  object  of  the  invention  is  to  remove  dust  (consisting 
chiefly  of  magnetic  oxide  of  iron)  from  the  burner  gases  of 
a  pyrites  furnace,  e.g.,  of  the  Herreshoff  type.  For  this 
purpose,  a  number  of  plates  of  magnetic  metal  are  placed 
side  by  side  in  the  flue,  on  either  side  of  which  is  a  pole 
of  an  electro-magnet.  The  dust  Ls  attracted  to  and 
settles  on  these  plates.  From  time  to  time  the  electric 
current  is  interrupted,  when  the  dust  falls  into  a  hopper 
situated  below  the  plates,  whence  it  is  removed  by 
opening  a  sliding  door. — A.  G.  L. 

Sulphuric  acid  ;    Purification  of ,   and  the   recovery 

of  by-products  therefrom.  J.  Raschen,  J.  H.  Shores, 
A.  W.  Wareing,  and  The  United  Alkali  Co.,  Ltd., 
Liverpool.     Eng.  Pat.  23,130,  Oct.   18,   1906. 

Sulphuric  acid  is  freed  from  arsenic  by  bringing  it  into 
contact  with  hydrochloric  a«id,  either  as  liquid  or  gas, 
in  presence  of  charcoal  or  sulphur,  at  a  temperature 
preferably  of  about  100°  C.  The  sulphuric  acid  may  be 
caused  to  flow  down  a  tower  packed  with  charcoal  (or 
sulphur)  with  admission  of  hydrochloric  acid  to  reduce 
the  quinquevalent  arsenic  to  the  arsenious  state,  when  it 
can  be  recovered  in  any  well-known  manner.  Sulphur 
is  only  to  be  used  in  the  purifjong  process  in  the  absence 
of  selenium  ;  but  charcoal  may  be  used  whether  selenium 
is  absent  or  present.  It  is  recommended  that  the  charcoal 
be  periodically  revivified  by  washing  with  an  oxidising 
agent,  such  as  a  solution  of  a  hypochlorite.  Reference 
is  made  to  Eng.  Pat.  5151  of  1906  (this  J.,  1907,  318). 

— E.  S. 


Zinc   hydrosvlphite   {hyposulphite^ ;     Production   of   stable 

solid  .     J.   Y.  Johnson,  London.     From  Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen-on-Rhine, 
Germany.     Eng.  Pat.  3811,  Feb.  15,  1907. 

Stable  solid  zinc  hydrosulphite  is  obtained  by  passing  a 
current  of  sulphur  dioxide  into  a  mixture  of  zinc  dust 
and  an  alcohol,  at  a  temperature  exceeding  40°  C.  For 
example,  470  parts  by  weight  of  sulphur  dioxide  are 
caused  to  react  on  a  mixture  of  600  parts  of  methylated 
spirit,  250  parts  of  water,  and  270  parts  of  zinc  dust,  at 
a  temperature  between  60°  and  75°  C.  On  stirring,  a 
paste  of  the  hydrosulphite  crystals  is  formed,  which  is 
separated,  washed  with  methylated  spirit,  and  dried 
in  vacuo  at  not  over  70°  C.  Other  alcohols,  such  as 
methyl  or  amyl  alcohol,  or  glycerol,  or  other  liquids  which 
"  wholly  or  partly  prevent  the  zinc  hydrosulphite  from 
going  into  solution,"  may  be  employed. — E.  S. 

Hydrogen  peroxide  ;    Process  for  the  manufacture  of  . 

R.  Wolffenstein,  Berlin.  Eng.  Pat.  13,828,  June  16, 
1906. 

See  Fr.  Pat.  367,199  of  1906;  this  J.,  1906,  1117. 
Reference  is  directed  under  Sect.  1,  Sub-sect.  6,  of  the 
Patents  Act,  1902,  to  Eng.  Pat.  3628  of  1890  (this  J., 
1891,  482).— T.  F.  B. 

Bisulphite    liquor ;     Apparatus    for    making .     N. 

Heath,  Antioch,  Cal.,  Assignor  to  W.  S.  Wright  and 
J.  W.  Stewart,  Chicago,  111.,  and  J.  H.  Winslow,  Glencoe, 
111.     U.S.  Pat.  856,195,  June  4,  1907. 

Sulphur  dioxide  is  led  through  a  pipe,  I,  from  a  sulphur 
furnace,  D,  to  two  tanks,  A  and  B,  provided  with  vents, 
N  and  0.  Mixing  pipes,  J  and  K,  lead  into  the  tanks, 
and  liquid  is  supplied  to  these  pipes  through  "  risers  "  or 
liquor-pipes,  T  and  U,  by  pumps,  E  and  F,  connected  with 
each  tank  ;  by  the  action  of  these  pumps,  also,  the  liquor 
can  be  discharged  through  the  pipes,  P  and  Q.     The  main 


fume-pipe  from  the  furnace  is  branched,  and  the  branches 
lead  into  the  mixing  pipes,  whilst  exhaust  fume-pipes, 
L  and  M,  connect  each  tank  with  the  mixing  pipe  of  the 
other  tank.  Control  valves  (1 — 9)  are  inserted  in  the 
main  fume-,  branch  fume-,  exhaust  fume-,  and  discharse- 
pipes,  and  in  the  vents.  By  this  arrangement  a  circulation 
of  fumes  and  liquid  can  be  establi.shed  from  the  furnace 
through  the  mixing  pipes  and  tanks,  and  the  liquor  can 
be  withdrawn  from  the  circulating  system,  the  rate  and 
course  of  the  circulation  being  controlled  by  the  valves ; 
also,  the  liquid  in  the  circulatory  system  connected  with 
one  tank,  can  be  saturated  with  fumes,  while  the  exhaust 
fumes  are  conducted  to  the  circulatory  system  of  tlie  other 
tank,  and  so  on  in  succession. — W.  C.  H. 


Calcium  hydride  ;  Method  of  producing  — — .  P.  Askenasy 
and  L.  Stockem,  Nuremberg,  Assignors  to  Elektro- 
chemische  Werke  Ges.  m.  b.  H.,  Berlin.  U.S.  Pat. 
857,146,  June  18,  1907. 

See  Eng.  Pat.  11,767  of  1906  ;  this  J.,  1906,  759.— T.  F.  B. 

Sulphur  furnaces  ;   Apparatus  for  automatically  regulating 

.     T.  A.  Clayton.     Fr.  Pat.  375,031,  Feb.  25,  1907. 

Under  Int.  Con  v.,  July  19,  1906. 

See  Eng.  Pat.  16,340  of  1906  ;  this  J.,  1907,  688.— T.  F.  B. 

Zinc    hydrosulphite ;     Production    of   stable,    solid . 

Badische  Anilin  und  Soda  Fabrik.     Fr.   Pat.  374,673 
Feb.  15,  1907.     Under  Int.  Con  v.,  Jan.  3,  1907. 

See  Eng.  Pat.  3811  of  1907;    preceding  these.— T.  F.  B. 

Alkali    nitrite ;     Process    for    the    manufacture    of    . 

Kuhnheim  und  Co.,  Rheinau  Cliem.  Fabr.     Ger.  Pat. 
175,096,  May  1,  1904. 

Alkau  nitrates  are  reduced  to  nitrites  by  means  of 
finely-divided  electrolytic  copper  in  presence  of  caustic 
alkali.— A.  S, 
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Alkali  e^nate4  ;    Pri>eess  for  the  manufacture  of by 

kiating  the  corresponding  tliicKijanale.i  u-ith  oxygen 
compoundt  of  iron.  W.  Siepormanu.  Ger.  Pats. 
175,583,  and  175.584,  Aug.  3  and  Dec.  17,  1905. 

For  the  produotion  of  alkali  oyanatos,  the  corresponding 
thiocyauatt'S  are  heated  with  .sjvithie  iron  ore,  zinc  car- 
bonate or  oxide,  calcium  carbonate  or  lime,  instead  of 
with  ferric  oxide  as  in  the  usual  process. — A.  S. 

Carbon   dioridf  ;    AppanUuif  for  the  absorption   of 

by  poloisium  carbonate  solution.  I.  Qurin.  Ger.  Pat. 
174.847,  May  27.  1905. 


Thk  patent  relates  to  apparatus  in  which  potassium 
carbonate  solution  (containing  soap,  saponin,  or  the 
like)  and  the  gases  containing  carbon  dioxide  are  passed, 
in  the  same  direction,  through  absorption  vessels,  divided 
into  jorapartments,  and  provided  with  agitators,  which 
beat  the  liquid  into  the  form  of  foam  and  thus  ensure 
intimate  contact  with  the  gases.  The  arrangement  of 
apparatus  claimed,  is  shown  in  the  figure.  The  gases 
and  the  potassium  carbonate  solution  enter  the  first 
absorption  vessel,  C,  through  the  pipes,  a  and  b,  respec- 
tively, and  pass  downwards  from  one  compartment  to 
another  through  the  connecting  pipes,  r.  From  the 
lowest  compartment,  the  foam  passes  into  the  closed 
veaael,  G,  whilst  the  unabsorbed  gases  pass  through  the 
pipe,  fi,  f2,  to  the  next  absorption  vessel.  The  foam 
collecting  in  G  is  allowed  to  settle,  when  the  entrained 
gaaes  septarate  and  pass  off  through  the  pipe,  n,  whilst 
on  opening  the  tap,  it,  the  potassium  carbonate  solution 
is  forced  up  through  the  pipe,  e,  into  the  open  tank,  D, 
whence  it  can  be  introduced  again  into  the  system  by  means 
of  the  pump.  P*. — A.  S. 

Bromine  ;     Process   for   the    separation    of   chlorine   from 

crude    .     Dr.     Kubierschky.     Ger.     Pat.     174,848, 

June  25,  1905. 

Thb  mixed  vapours  of  chlorine  and  bromine,  evolved  on 
besting  the  crude  bromine,  are  passed  through  a  i^crubber 
down  which  crude  bromine  is  caused  to  trickle.  A  kind 
of  fractional  dwtillation  of  the  crude  bromine  thus  takes 
pUbce,  the  more  volatile  chlorine  passing  off  with  the 
▼apoon*.  .\  coolinii  device  may  l>e  provided  in  the 
upper  part  of  the  Hcruhber  or  alcove  it,  to  further  assist 
the  tepvation  of  the  chlorine  from  the  bromine. — A.  S. 


Vni.— GLASS,  POTTERY,  AND  ENAMELS. 

1'atents. 

Gla»4 :    Apj>aratu4    for    drawing .        E.    Fourcault, 

LodelinMrt,  B«j|gium.  Eng.  Pat«.  12,603,  Mav  30,  Ui(j(i, 
and  l2,H\r,,  .June  1.  WXi.  Under  Int.  Conv.,  .June  8, 
190.'i. 

Sm  Fr.  Pat.  366,383  of  1906 ;  this  .J.,  1906,  985.— T.  F.  B. 

Ceramie   ma$$tt ;   Manujacturt  of   avbHancefi   containing 

alumiiiium    oridr,    ana    their   treatmenl    to   form . 

F.  Eoselhorn.  .Mannheim.  Germanv.  Eng.  I'at.  16  714 
JoIt  14.  1906. 

ArrmciAL  or  natural   alumina   w   fuwd    with    artificial 
«  natoral  oxygen  compoundx  of  metalM,  or  of  metalloids. 


or  of  both  ;  the  product  is  ground,  mixed  with  substances 
such  as  clay,  cement,  glass,  fluxes,  etc.,  which  act  as 
binding  materials,  and  then  moulded  and  cast  into  tho 
required  shapes,  which  are  subsequently  burned. — W.  C.  H. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND   CEMENTS. 

Patents. 

Bricks    and    the    like ;  Arched    kilns    for    burning . 

J.   Hamblet,  Sevenoaks.     Eng.  Pat.   14,030,  June  19, 
1906. 

The  kiln  possesses  a  central,  internal,  longitudinal  fire- 
place, disposed  between  two  longitudinal  walls  or  par- 
titions, and  extending  along  the  whole  or  part  of  the 
length  of  the  kiln  from  end  to  end  ;  the  heat  and  products 
of  combustion  are  drawn  over  the  partitions  into  two 
longitudinal  flues  at  the  sides  of  the  kiln,  which  com- 
municate with  the  stack,  and  may  or  may  not  be  provided 
with  side  flues  to  convey  the  waste  heat  to  another  kiln. 

— W.  C.  H. 

Rotary  furnaces  or  kilns  ;  Method  of  burning  or  calcining 

calcareous  and  argillaceous  substances  in .     B.  H. 

Thwaite,  London.     Eng.  Pat.  15,677,  July  II,  1906. 

Powdered  carbonaceous  fuel  is  injected  info  the  com- 
bustion chamber  of  a  rotary  furnace  or  kiln,  to  meet 
currents  of  superheated  air  and  of  producer  gas.  The 
preheating  of  the  air  is  effected  by  diverting  part  of  the 
gaseous  fuel  for  that  purpose.  The  apparatus  employed 
tor  thus  securing  a  highly  intense  and  lengthened  flame, 
comprises  a  combustion  chamber,  connected  by  a  conical 
flue  with  the  lower  end  of  the  kiln.  Preheating  chambers 
are  arranged  on  either  side  of  the  combustion  chamber, 
into  which  the  heated  air  passes  by  a  downward  vertical 
flue,  while  the  gas  enters  by  an  upward  vertical  flue 
from  the  gas  main,  and  the  powdered  fuel  is  introduced 
at}  a  point  in  a  line  with  the  axis  of  the  combustion 
chamber.  The  air  is  supplied  from  a  main  to  the  pre- 
heating chambers,  the  direction  of  its  flow  being  controlled 
by  a  reversing  valve  ;  the  direction  of  flow  of  the  gas  is 
controlled  by  two  valves  on  the  main,  which  are  geared 
with  the  air-reversing  valve,  so  that  one  movement  affects 
all  the  valves  simultaneously.  A  certain  proportion  of 
air  is  always  sent  to  both  chambers  to  support  the  com- 
bustion of  the  gaseous  fuel  diverted  into  them,  and  of  the 
combustible  dust  carried  into  them  by  the  producer  gas, 
which  is  burnt  off  after  each  reversal.  When  the  gas 
supply  is  cut  off  from  either  chamber, the  major  part  of 
the  air  is  directed  into  such  highly  heated  chamber,  and 
absorbs  the  heat  from  it,  in  flowing  to  the  rotary  furnace. 

— W.  C.  H. 


Refractory  materials.     H.   A.    D.   Collins,  London. 
Pat.    15,734,    July    11,    1906. 


Eng. 


A  MiXTOKE  of  powdered  quartz,  or  other  silicious  material 
(93  parts  by  weight),  sodium  silicate  of,  say,  175°  T. 
(5  parts)  and  calcium  chloride  or  lime  (2  parts)  is  heated 
sufficiently  to  liquefy  the  sodium  silicate  (or  else  this 
may  be  liquefied  before  the  other  ingredients  are  mi.xed 
with  it),  moulded  into  blocks,  retorts,  etc.,  and  burnt, 
without  drying,  at  a  tt^mperature  of  1.500° — 2500^  C. 
The  invention  differs  from  Eng.  Pat.  10,215  of  1902 
(this  J.,  1903,  867)  in  that  sodium  silicate  solutions  too 
tLbcous  to  be  worked  at  ordinary  temperatures,  are  used. 

Wood;  Manufacture  of  a  substitute  for  .     F.  Schnell, 

Gutenstcin,    W.    Mayer,    Wiener    Neustadt,    and    E. 
Hartwich,  Vienna.     Eng.  Pat.  20,125,  Sept.  10,  1906. 

See  U.S.  Pat.  848,133  of  1907  ;  this  J.,  1907, 529  —T.  F.  B. 
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Objects  made  of  soft  or  porous  natural  stone,  plaster  of 
Paris,  magnesite,  cement,  and  the  like ;  Process  for 
hardening  and  rendering  durable  coloured  or  uncoloured 

.     E.   E.   Hippe,   Copenhagen.     Eng.   Pat.   21,576, 

Sept.  29,  1906. 

See  Fr.  Pat.  370,105  of  1906  ;  this  J.,  1907,  204.— T.  F.  B. 

Cement  mixture  for  coating  or  decorating  the  fronts  of 
buildings  and  the  like.  L.  Simonsen,  Copenhagen. 
Eng.  Pat.  15,808,  July  12,  1906. 

See  Fr.  Pat.  371,530  of  1906  ;  this  J.,  1907,  411.— T.  F.  B. 

Marble ;  Process  for  the  integral  and  complete  coloration 

of .     Marmifera  Ligure.     Fr.  Pat.  374,925,  Feb.  21, 

1907. 

See  U.S.  Pat.  844,846  of  1907  ;  this  J.,  1907,  410.— T.  F.  B. 

Cement  impermeable  to  water.     S.  B.  Newberry.     Fr.  Pat. 
374,562,  Feb.  12,  1907. 

See  U.S.  Pat.  851,247  of  1907  ;  this  J.,  1907,  611.— T.  F.  B. 


X.— METALLURGY. 

Cast-iron ;     Chemical    and   micrographic    examination    of 

.     H.  Wedding  and  F.  Cremer.      Stahl  u.   Eisen, 

1907,  27,  833—838,  866—870. 
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The  authors'  investigations  have  determined  the  line, 
Aa'.  in  the  equilibrium-diagram  for  cast-iron  (see  Fig.). 
This  line  does  not  constitute  a  simple  equilibrium-curve 
like  Aa,  but  it  indicates  that,  for  the  same  content  of 
total  carbon,  the  carbon  content  of  the  mixed  crystals 
which  first  separate  on  cooling,  is  greater  in  the  case  of 
white  than  in  that  of  grey  cast-iron.  The  composition 
of  the  mixed  crystals  indicated  by  this  line,  Aa',  is 
dependent  on  the  rapidity  with  which  the  melted  mass 
is  cooled.  In  the  case  of  large  masses,  such  as  are  dealt 
with  in  practice,  this  rate  of  cooling  varies  continually, 
and  hence  in  such  causes  a  number  of  different  series  of 
mixed  crystals  are  obtained.  Grey  cast-iron  is  obtained 
only  with  slow  cooling,  or  by  "  inoculation  "  (intro- 
duction of  a  fragment  of  grey  cast-iron)  with  rapid 
cooling.  It  has  a  perfectly  uniform  structure,  but  the 
fineness  of  the  graphite  veins  appears  to  be  determined 
by  the  rate  of  cooling.  Grey  cast-iron  appears  from  its 
structure  to  be  formed  at  a  temperature  but  little  below 
the  melting-point,  whilst  white  cast-iron  possesses  the 
crystalline  structure  proper  to  crystals  formed  rapidly 
from  a  supercooled  melt. — A.  G.  L. 


i9<eei,  a^id  and  basic  ;■    Relative  rates  of  corrosion  of  . 

A.  G.  Eraser.     Industr.   World,   1907,  41,  434—437. 

Pieces  of  both  kinds  of  steel,  3|  inches  square,  and  of 
varying  thickness  were  subjected  to  the  influence  of 
corrosion  by  the  atmosphere,  by  river  water,  by  brine 
made  from  rock  salt,  of  sp.  gr.  1'022,  by  a  solution  of 
common  salt  of  sp.  gr.  1-024,  and  by  dilute  sulphuric  acid 
of  a  sp.  gr.  of  1'05.  Two  sets  of  samples  were  employed, 
the  first  being  taken  out,  washed,  and  weighed  every 
week,  the  second  being  continually  subjected  to  the 
corroding  influence  for  the  whole  duration  of  the  test, 
12  weeks.  The  air  corroded  the  basic  steel  0-019  per  cent, 
more  than  the  acid  steel  for  the  intermittent  action  and 
0-041  per  cent,  for  the  continuous  corrosion.  The  river 
chosen  was  the  Calder,  which  contained  small  amounts 
of  dye  at  various  times  as  well  as  a  considerable  amount 
of  sewage.  The  basic  steel  lost  0-021  per  cent,  more  than 
the  acid  steel  for  intermittent  corrosion  and  for  continuous 
action  0-014  per  cent.  In  the  case  of  the  rock  salt  solution 
which  was  replaced  by  fresh  solution  every  four  weeks, 
0-062  per  cent,  more  basic  steel  was  dissolved  than  acid 
steel  for  intermittent  action  and  with  continuous  corrosion 
0-026  per  cent.  more.  With  the  solution  of  common  salt, 
also  replaced  by  fresh  solution  every  four  weeks,  0-005 
per  cent,  more  basic  steel  was  dissolved  with  the  inter- 
mittent corrosion  and  0-006  per  cent,  more  acid  steel  for 
the  continuous  action.  With  sulphuric  acid  8-34  per 
cent,  more  acid  steel  was  dissolved  in  the  intermittent 
action  and  26-24  per  cent,  in  the  continuous  action.  The 
action  of  the  sulphuric  acid  tends  to  show  the  fibrous 
nature  of  the  steel,  and  it  was  interesting  to  observe  how 
practically  the  whole  of  this  action  was  confined  to  the 
cut  edges,  the  "  skin  "  being  mostly  left  intact.  The 
"  skin  "  of  the  "  basic  "  proved  to  be  tougher  than  that 
of  the  "  acid "  steel  towards  the  sulphuric  acid.  The 
analysis  of  the  two  samples  taken  showed  but  a  slightly 
higher  manganese  and  carbon,  and  a  lower  phosphorus 
content  in  the  basic  steel,  but  the  differences  in  the 
analysis  were  not  great  enough  to  account  for  the  marked 
differences  of  behaviour  of  the  two  steels  in  the  solution 
of  sulphuric  acid.  The  author  expresses  the  opinion  that 
it  would  have  been  interesting  to  have  continued  these 
experiments  over  a  longer  period  than  the  twelve  weeks 
appropriated  for  the  purpose. 

Ozone  ;  Action  of on  silver  and  mercury.     W.  Manchot 

and  W.   Kampschulte.     Ber.,   1907,   40,   2891—2898. 

The  action  of  ozone  upon  silver  is  under  ordinary  cir- 
cumstances very  uncertain  and  indefinite.  On  pure 
metal  in  the  cold,  dry  oxygen  holding  ozone,  appears  to 
be  inactive.  On  the  moderately  heated  metal,  best  at 
240°,  it  acts  freely,  giving  a  magnificent  display  of  colours, 
steel-blue  bordered  with  violet,  both  when  the  gasj  Ls 
moist  and  when  it  is  thoroughly  dry.  Many  substances 
adhering  to  the  silver,  even  in  very  minute  quantities, 
cause  its  immediate  blackening  in  the  cold  by  the  most 
dilute  ozone.  Such  substances  are  ferric  oxide  and 
many  other  metallic  oxides,  platinum  and  other  metals, 
and  generally  all  carriers  of  oxygen  catalytically.  Silver 
already  blackened  by  ozone  or  corroded  by  dilute  nitric 
acid  or  strong  sulphuric  acid,  and  then  ignited  and  cooled, 
is  at  once  attacked  by  ozone  in  the  cold.  The  behaviour 
of  mercury  with  ozone  is  similar  to  that  of  silver. 

Lead  in  ores  ?    Determination  of .     Noaillon.     Bull. 

Soc.  Chim.  Belg.,  1907,  21,  210. 

The  quantitative  separation  of  lead  in  minerals  is  often 
effected  by  converting  it  into  sulphate  and  dissolving  the 
latter  in  ammoniacal  ammonium  tartrate  in  order  to 
free  it  from  gangue.  The  complete  solution  of  lead 
sulphate  in  ammoniacal  ammonium  tartrate  is,  however, 
not  easy,  and  the  solution  is  often  difficult  to  filter. 
The  author  proposes  to  substitute  nitric  acid  as  a  solvent, 
and  shows  that  100  c.c.  of  dilute  nitric  acid  ranging  in 
concentration  from  10  to  50  per  cent,  (of  acid  of  sp.  gr.  1-4) 
will  dissolve  from  0-30  to  1-65  grms.  of  lead  sulphate. 
The  lead  may  be  determined  in  the  nitric  acid  solution, 
preferably  by  electrolysis. — L.  E. 
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tmlpkidt  and  /A<!  produeis  of  its  ojcidaiion  ;    Equi- 

Kkrium  Utic^H .     K.  Stheuck  aud  \V.   Kassbach. 

Ber.  I'.MtT.  40.  2947- 'iOfM). 
Thk  dettrm illation  of  the  nu'lting-j>oint  of  lead  monoxide, 
nnentlv  fi\tNi  hv  IVx'ltz  and  Miistow  itsch  at  iUUi  C, 
Irads  the  luithon  to  nullify  and  extend  tlie  views 
tontain*-*!  in  their  ireent  pajier  (this  .1..  1;»07.  704).  They 
now  recard  the  band  in  the  diajirani  there  referred  to, 
a.-)  a  field  in  whiih  labile  equilibriuiu  ean  exist  aniong  the 
meniU-r*  of  the  .-"N-stem  :  metal,  sulphide,  liquid  unsatu- 
rated oxide-sulphate  solutions,  and  sulphur  dioxide,  the 
limit.*  of  the.se  .solutions  l>ein>:  on  the  one  hand,  oxide 
.-aturated  with  sulphate,  and  on  the  other,  sulphate 
saturated  w  ith  oxide.  Thev  give  in  this  pai)er  a  modiKed 
diagram  indicating  generally  the  regions  in  whieh  the 
raemben«  of  the  varioui*  po.s.sible  system."*  ean  coexist,  in 
a  xtable  condition,  on  the  a.ssumption  that  the  .system, 
PKSO.,  PM>,  would  show  a  normal  melting-point  diagram. 

—J.  T.  D. 


fltfoy* :    Tke  potential  and  nature  of  metallic . 

Puschin.     J.  KUS.S.  Phvs.-Chem.  Ges.,  1907,  39,  13- 
Chem.   Zentr,    ltK)7,   1,    1724—1727. 
Fig.   1. 


N. 
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Tbb  author  describes  the  typical  j)otential-eurvea  of  alloys 
of  tvo  metaL),  M)  and  Mj.  bavine  the  potentials,  p^  and 
Pp  rBapeotively.  and  of  which.  Mo  i-s  the  more  noble. 
Tm  E.M.F.  lnea^u^e<l  i>  that  of  a  cell  composed  of  the 
metal.  M,.  the  alloy.  Mj+Mj,  and  the  aqueous  .solution 
of  a  »alt  of  Mi.  I'he  ]>otential-(  urvcs  thuti  obtained 
may  corrMpond  to  any  one  of  seven  typical  forms  : — 
(1).  If  the  two  aietaJH  form  neither  a  Holid  solution  nor 
a  ch«inM  al  rom)M>und,  the  alloy  will  exhibit  towards  the 
tlectroJyt«  th<'  jxitential  of  the  le^s  noble  metal,  Mj, 
and  tbe  Fl.M.F.  of  the  cell  will  be  7iii,  »o  that  the  curve 
«ill  kave  tlx-  form  marked  I.  (see  Fig.).  (2).  If  the  two 
rnfitai*  form  a  continuous  seriefl  of  mixed  crystals  (solid 
txAmtiiuoMt.  tb«  potential,  p,  of  the  alloys  will  fall  con- 
tinuaii.*ly  from  t>|  to  fi^,  and  the  itotential-curve  will 
hare  one  of  the  thra«  forms  shown  in  II.  (3).  If  the  series 
of  nixed  crjrstaiii  in  not  continuous,  that  in,  if  the  two 
inHah  mn  odIj  partially  mitt'  ible  in  the  solid  state,  the 
curve  will  have  the  form  khown  in  III.  (4).  When  the 
two  roetaii  form  a  <  Itemiral  comptjund,  this  has  its  own 
rharactcraitk    pott-ntiaJ,   and    the   curve   haa   tbe  shape 


shown   in  IV.     (5).  V.   shows  the  form  of  curve  when 

several  ihemical  compounds  are  produced.  ((>).  If  the 
compound  of  the  two  metals  forms  solid  solutions  with 
the  individual  metals,  then  the  potential-curve  will  have 
the  sha|H'  shown  in  either  VI.  or  VII.,  according  as  solu- 
tions an>  formed  only  of  compound  in  metal,  or  metal 
in  compound,  or  of  both  compound  in  metal,  and  metal 
in  compound.  The  cooling-curve  of  alloy.s  having  the 
l)otential-eurve  represented  in  VII.  is  shown  in  VII;. 
In  many  cases  with  a  cell  composed  of  the  metal,  M^, 
a  solution  of  a  salt  of  this  metal,  and  the  alloy,  Mj  -I-M2, 
the  E.M.F.  is  too  small  to  be  of  service.  In  such  cases, 
a  solution  of  an  acid  or  of  an  alkali  is  used  as  electrolyte. 
The  potential  is  measured  twelve  hours  after  sotting  up 
the  cell. 

From  experiments  on  the  lines  described,  the  author 
finds  that  silver  forms  one  compound  with  both  selenium 
and  tellurium,  of  the  composition,  AggSe  and  AggTe, 
respectively.  Copper  and  tellurium  yield  two  com- 
pounds, CugTe  and  CuTe,  respectively,  which  form  solid 
solutions  with  one  another.  The  mineral,  ricardite, 
Cu4Te3,  is  a  solid  solution  of  these  two  compounds.  The 
alloys  containing  only  a  small  proportion  of  tellurium 
are  crystalline  and  brittle,  and  of  a  dark  gray  colour. 
Alloys  containing  from  30  to  33  atoms  per  cent,  of 
tellurium  are  darker  and  more  brittle  ;  those  with  fron\  33 
to  50  atoms  per  cent,  are  violet ;  and  those  with  more  than 
50  atoms  per  cent,  of  tellurium  are  golden  yellow.  Lead 
and  tellurium  form  a  compound,  PbTe,  which  is  capable 
of  holding  lead  in  solid  solution.  Tin  and  tellurium  form 
the  compound,  SnTe. — A.  S. 

Copper  ;    Alloys  of with  nickel  and  gold.     Electrical 

conductivity  of  solid  metal  solutions.  N.  Kumakow  and 
S.  Shemtschushny.  J.  Russ.  Phys.-Chem.  Ges.,  1907, 
39,  211—229.     Chem.   Zentr.,    1907,   1,   1727—1729. 

Conflicting  statements  have  been  made  as  to  the  con- 
stitution of  copper-nickel  alloys.  The  authors  find  from 
the  thermal  and  micrographic  examination  of  the  alloys 
that  the  two  metals  form  a  continuous  series  of  mixed 
crystals.  The  electrical  conductivity  of  copper  and  also 
the  temperature-coefficient  of  conductivity  are  strongly 
diminished  by  addition  of  nickel.  Feussner  (Verh. 
I'hysikal.  Ges.,  10,  109)  found  that  the  electrical  con- 
ductivity of  copper-nickel  alloys,  which  as  shown  above, 
consist  of  a  continuous  series  of  mixed  crystals,  varies 
progressively  with  the  composition,  the  curve  passing 
through  a  minimum.  Matthiessen  (Pogg.  Annalen,  100, 
190)  obtained  similar  curves  for  alloys  of  gold  with  silver 
and  copper,  but  whereas  Heycock  and  Neville  (Phil. 
Trans.,  189a,  69)  have  shown  that  gold  and  silver  form 
a  continuous  series  of  mixed  crystals,  gold  and  copj)er, 
according  to  Roberts -Austen  and  Rose  (this  J.,  1900, 
1117),  are  only  partially  miscible  in  the  solid  state.  The 
authors  have  re-examined  the  alloys  of  gold  and  copper, 
and  find,  contrary  to  Roberts-Austen  and  Rase,  that  the 
two  metals  form  a  continuous  series  of  mixed  crystals. 

-is. 

Minerals  and  metals  ;  Output  of  certain in  the  world 

in  1905.     Board  of  Trade  J.,  July  4,   1907.     [T.R.] 

Thk  Colonial  and  Foreign  section  of  the  Mines  and  Quarries 
Report  for  the  year  1905  contains  a  table  showing  the 
output  of  certain  minerals  and  metals  (contained  in  or 
obtained  from  ore  raised)  in  the  United  Kingdom,  British 
Colonies  and  Possessions,  and  Foreign  Countries  during 
1905,  which  may  be  summarised  as  follows : — 


Coy   Metric  U>n> 

Ogp»« 

riM  fMd Kiln* 

Ira* Matrle  tomt 

l>Md 

tittdktmm 

SaM 

r\m  mimi".V.V.'.V.V.  KlVna. 

Ite........... Metrtr  U/ns 


British 

United 

Colonies  and 

ForeiKn 

Total  for  tbe 

KinKdoiii. 

Pi^usesBlons. 

Countries. 

World. 

iZiM\>i,Ti'* 

30.011,140 

671,085,628 

941,015,007 

Til 

70,220 

667,256 

738,202 

IA0 

341, 83« 

238,0H2 

580,087 

«,83«.677 

512,670 

47,216,391 

62,565,638 

20,977 

207,705 

646,016 

874,697 

— 

608.249 

26,428,160 

27,096,409 

a. 820, 239 

1,524,619 

10,806,384 

14,261,142 

S.2I2 

605,182 

4,877,424 

5,547,818 

4.540 

69,8&» 

31,269 

96,168 

9,023 

31,897 

697,670 

688,600 
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The  quantities  of  iron  and  of  the  other  metals  included 
in  the  above  table  are  those  which  are  considered  obtain- 
able fiom  the  ores  raised  in  the  countries  in  question, 
and  must  not  necessarily  be  taken  as  a  measure  of  the 
metallurgical  industries  of  those  countries.  The  total 
value  of  the  figures  sho^vn  in  the  table  represents 
700,000,00(«. 

The  total  amount  of  coal  produced  in  the  world  in  1905 
amounted  to  941  million  tons,  valued  at  more  than 
305,000,000^.  The  following  figures  show  the  main 
sources  from  which  the  coal  supply  of  the  world  is 
obtained :  — 


Coating  sheets  with  metal ;    Material  for  use  when . 

J.  A.  Kvle.  Chicago,  U.S.A.     Eng.  Pat.  21,678,  Oct.  1, 
1906.     Under  Int.  Conv.,  April  4,  1906. 

In  order  to  prevent  oxidation  of  the  tin  or  lead  bath  and 
of  the  surface  of  the  coated  metal  while  cooling,  it  is 
proposed  to  use  a  mixture  of  a  non-drying  glyceride  which 
does  not  oxidise  or  solidify  at  a  temperature  of  600° — 
700°  F.,  with  a  fatty  acid  and  a  petroleum  product.  In 
practice,  one  part  of  castor  oil  is  mixed  with  four  parts 
of  a  petroleum  product,  having  a  fire  test  of  400° — 725°  F., 
and  the  resulting  mixture  is  incorporated  with  a  fatty 


Countries. 


1904. 


Quantity. 


Value. 


190S. 


Quantity. 


Value. 


United  States  of  America 

Great  Britain  

Germany 

Austria- Hungary   

France 

Belgium 


Metric  Tons. 

319,613.000 

236,158,000 

169,450,000 

40,530,000 

34,167,000 

22,761,000 


91,338,000 
83,851,000 
57,298,000 
10,074,000 
18,177,000 
11,465,000 


Metric  Tons. 

356,454,000 

239,918,000 

173,811,000 

42,454,000 

35,928,000 

21,775,000 


97,897,000 
82,039,000 
58,611,000 
10,462,000 
18,562,000 
11,007,000 


Metal  and  mineral  -production  of  New  South  Wales. 
of  Trade  J.,  July  11,  1907.     [T.R.] 


Board 


The  metals  and  minerals  produced  in  New  South  Wales 
during  1906  were  valued  at  8,169,624^.,  as  compared  with 
7,085,893i.  in  1905.  The  chief  metals  and  minerals 
produced  are  shown  in  the  following  table  : — 


acid,  such  as  stearic  acid,  in  the  proportion  of  three  parts 
of  the  former  to  one  of  the  latter. — C.  A.  W. 

Galvanizing    wire,    wire    netting,    and    similar    articles ,; 

Process  of .     R.   Champ,   Svdnev,   N.S.W.     Eng. 

Pat.  22,766,  Oct.  15,  1906. 

The   articles,   after   passing   through   the   pickling   bath 


1906. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Coal    Tons 

Coke 

Copper  (ingots,  matte  and  ore)* 

tiold Tine  oz. 

Iront    Tons 

Portland  cement   

Silver-lead,  ore,  concentrates,  &c.    Tons 
Tin  (ingots  and  ore)t ,, 

6,632,133 

162,961 

8,592 

274,267 

4,447 

441,447 

1,957 

103,533 

£ 

2,003,461 

100,306 

527,403 

1,165,013 

85,693 

88,100 

2,441,856 

226,110 

221,155 

7,626,362 
186,060 

9,755 
253,987 

8,000 

371,939 

1,671 

103,666 

£ 

2.337,227 
110,607 
789,527 

1,078,866 
112,848 
128,487 

2,826,542 
255,744 

Zinc  (spelter  and  concentrates) . . 

292,806 

•  Exclusive  of  copper  produced  from  ore  from  the  other  States  of  the  Commonwealth. 

t  Made  from  scrap,  no  ore  being  used. 

t  Exclusive  of  tin  refined  from  imported  ores. 


Rhodium  and  hase  bullion  ;  U.S.  Custovui  decisions.    [T.R.] 

Rhodium   is   dutiable    at    10    per   cent,    ad   val.,  as    an 
"  unmanufactured  article  unenumerated." 

Base  hidlion,  in  bars,  containing  gold,  silver,  lead,  and 
bismuth,  is  dutiable  under  the  specific  provision  for 
"  lead  or  base  bullion,"  at  2^c.  per  lb. 


Patents. 

\Bl(ut    air    for    metallurgicnl    purposes ;      '^  ..  «•    f(-r 

\     drying .     G.  Cattaneo  and  J.  Schl' siii.cr    Berlin. 

I     Eng.  Pat,   13,935,  June   18,   1906. 

pBKU.S.Pat.  839,362  of  1906  ;  this  J.,  HlC       ./)  — T.  F.  B. 

Jiga  or  apparatus  for  concent ra' my  ind   i  i^hmg  minerals. 
A.  Taylor,  London.     Eng.  Pat.  17,2r,o,  July  31,  1906. 

iKE  Fr.  Pat.  373,497  of  1907  ;  this  J.,  1907,  697.— T.  F.  B. 


and  immediately  before  immersion  in  the  molten  coating 
metal,  are  placed  in  a  dilute  solution  of  hydrochloric 
acid  (5  to  1()  \yer  cent.)  or  a  metallic  chloride  (preferablv 
zinc  chloride  or  iron  chloride).  It  is  claimed  that,  although 
very  little  more  of  the  galvanizing  solution  is  required,  the 
article  takes  on  a  more  uniiorm  coating  than  when  a  drv 
flux  is  employed,  and  further,  that  the  surface  skimmin<r.s, 
being  comj)arativelv  free  from  chlorine,  are  more  valu.i'  .c. 

— C.  A.  \\\ 

Svlphidrs  ;   Smelting  ores  containing .     J.  T.  Carrick 

iiiid  S.  Pattison,  Johannesburg,  Transvaal.     Eng.  Pat. 
22,160,  Oct.  8,  1906. 

CorPER-NiCKEL  pyrites  is  first  smelted  so  as  to  produce 
a  matte  containing  sulphides  of  copper,  nickel,  and  iron. 
This  i.s  powdered,  and  treated  with  dilute  suljjhurii'  acid, 
the  hydrogen  sulphide  produced  being  utilised  as  fuel  in 
the  production  of  a  further  quantity  of  matte.  The  fine 
gases  from  the  cupola,  rich  in  sulphur  dioxide,  may  be 
utilised  for  the  manufacture  of  the  sulphuric  acid  needed. 
The  liquor  obtained  is  crvstalliscd  to  recover  the  iron 
and  nickel  sulphates,  whilst  the  insoluble  residue  is 
smelted  for  cojjpor  and  nickel. — A.  G.  L. 
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Copper  :    J^etaUurgieal  and  elect romeiallurgical  process  for 

the  production  of  pure .     L  Jumau,  Paris.     Eng. 

Pat.  414.  Jan.  7.  1907.  Under  Int  Conv.,  March  20, 
HKHx 

Sbb  Ft.  Pat.  3G4.430  of  1906  ;   this  J..  190(5.  892.— T.  F.  B. 

Copper  :     Procesji  for  extracting from  its  ores.     1m 

Jumau.  Park*.  Eng.  Pat.  oiH).  Jan.  9,  1907.  Under 
Int.  Conv..  July  11,  190t». 

Sm  Addition  of  Julv  11.  1906.  to  Fr.  Pat.  359,913  of 
1905;    this  J..  1W7,"24.— T.  F.  B. 

Co^pper :     Process   of   extracting from   its   ore3.     L. 

Jumau.  Paris.  Eng.  Pat.  591,  Jan.  9,  1907.  Under 
Int.  Conv..  July  11.  1906. 

Skk  Addition  of  Julv  11.  1906.  to  Fr.  Pat.  364.430  of 
1906:    this  J..  1907.  "22. —T.  F.  B. 

Siid  ■     Iligh-manganese    u-ith    low   carbon.     R.    A. 

Hatltield.  "Sheffield.     U.S.  Pat.  856,250,  June  11,  1907. 

The  claim  is  for  a  steel  containing  le.ss  than  1  per  cent. 
of  carbon  and  from  10  to  14  per  cent,  of  manganese,  of 
relatively  strong  magnetic  character,  and  capable  of  being 
readilv  heat-treated  and  toughened  without  cracking. 

— O.  F.  H. 

Iron   oxides :     Process  of   reducing   .     H.    W.    Lash, 

Cleveland.     U.S.  Pat.  856.351,  June  11,  1907. 

Sbk  Eng.  Pat.  387  of  1907  ;   this  J.,  1907,  696.— T.  F.  B. 

Aluminium     alloy.     A.     Chambaud,     Paris.     U.S.     Pat. 
856,392,  June  11,  1907. 

Skb  Eng.  Pat.  97.'i0  of  1906  ;   this  J.,  1906,  1153.— T.  F.  B. 

PicUingbath.     C.      E.      Lavertv.     U.S.      Pat.      856,644, 
June  11,  1907. 

Thk  pitkling  bath  contains  an  acid,  such  as  sulphuric, 
and  a  hydrocarbon  or  hydrocarbon  oil. — O.  F.  H. 

iMlinned   iron   and    residues  ;     Process   of  treating . 

C  E.  Acker,  Niagara  Falls,  N.Y.,  Assignor  to  Tin 
l»rodoct«  Co.,  New  York.  U.S.  Pat.  856,753,  June  11, 
19CJ7. 

The  de-tinned  iron  and  residues  are  wa.shed  with  an 
aohydrou.H  litfuid  capable  of  du-solving  stannic  chloride, 
•uch  •«  carbon  tetrachloride.  The  wash  liquors  are 
removed  bv  draining  the  material  and  drying  it  in  a  current 
o(»ir.-O.F.  H. 

Auloffnou*  welding  or  either  ineiheiels  ejf  soldering  ;    Fluxes 

or    lAkfT    ntiitt  neds    enijJoi/ejI    in .       Soc.     Anon. 

L'flxhvdriqne  Franf;aLs«-.     Fr.  Pat.  373,861,  March  28, 

mm  ' 

Claim  m  made  for  tlie  u.-e  of  tubes,  rods,  or  wires  composed 
of  a  <  or*-  of  th»-  tlux  and  cither  a  cingle  sheath  of  a  suitable 
mrtal,  or  an  outer  .nbeath  of  the  metal  used  in  the  soldering 
and  ao  inner  ^beath  of  a  more  fusible  metal  or  alloy. 

— ().  F.  H. 

Ztme  and  Uad  ;    PreKtti  fur  trtating  sulphide  ores  of . 

A.   H.  Imbert.     Fr.  Pat.  .374,<i.'il.  April  23,  1906. 

•See  Eng.  Pat.  10,303  of  VMm  ;  thw  J.,  1900.  933.— T.  F.  B. 

Mftah  :  Paint  for .     P.  H.  {ixti-Tm.     Fr.  Pat.  374,053, 

.fan.   2«.   1907.     .S*-*-  XIII. 4. 

.4/i/r'iini 'ym  ;    ProrrAs  for  the.  aule/geninis  vselding  ejf . 

M.  U.  Schoop.  Fr.  Pat.  374.089,  Jan.  .30.  1907.  Under 
Int.  Conv..  Not.  9.   1906. 

A  UEOXlDWlwo  Mmt  i*  plared  in  contact  with  the  surfaces 
to  be  joined,  and  melt*d  bj  the  aid  of  a  blowpi|te.  The 


reducing  agent  consists  of  alkali  chlorides  including  a 
certain  amount  of  lithium  chloride  and  potassium  bisul- 
phate.— 0.  F.  H. 

Soldering  aluminittm ;    Process  for .     F.  F.  Payne. 

Fr.  Pat.  374,750,  Feb.  16,  1907. 

See  Eng.  Pat.  3310  of  1906;  this  J.,  1907,  258.— T.  F.  B. 

[Mine   ivaters.]     Waters  from    iron,   lead,    zinc,   or   other 
mines  the  ores  from  which  contain  iron  pyrites  ;   Process 

for  the  purification  of   ■ ,  and  for  the  clarification  of 

u-aters  from  iron  or  ochre  mines.      C.  Lenormand.      Fr. 
Pat.  374,129,  Feb.  1,  1907. 

The  waters  are  treated  in  reservoirs  or  sumps  with  the 
quantity  of  lime  necessary  to  neutralise  free  acid,  and 
precipitate  the  metals  as  oxides.  The  water  is  run  off 
from  the  precipitate,  which  is  recovered  for  subsequent 
treatment.— O.  F.  H. 


Copper,  nickel,  and  their  alloi/s  ;   Process  for  welding . 

W.  Schieber.     Fr.  Pat.  374,145,  Feb.  2,  1907. 

The  metals  or  alloj^s  to  be  joined  are  placed  in  contact, 
and  the  junction  he^ed  to  the  softening  point  in, 
the  flame  of  a  blowpipe  using  air  and  hydrogen  or  gas 
rich  in  hj'drogen.  The  air  supply  to  the  blowpipe  is  now 
cut  ofif,  and  the  flame  made  strongly  reducing  in  order 
to  remove  oxide,  the  weld  being  finished  by  hammering 
or  other  suitable  means. — O.  F.  H. 


Chromium  or  manganese  free  from  carbon  ';    Process  for 
increasing  the  yield  and  accelerating  and  intensifying  the 

reaction  in  the  alumino-genctic  preparation  of .     Th. 

Goldschmidt,    Offene    Handelsges.     Ger.  Pat.    175,885, 
July  26,  1905. 

The  claim  is  for  the  addition  of  a  small  proportion  of  a 
higher  oxide  (or  one  of  the  corresponding  salts)  of  man- 
ganese or  chromium  to  the  lower  oxides  usually  employed 
in  the  "  alumino-genetic  "  preparation  of  metals.  It  is 
stated  that  yields  of  90  per  cent,  and  more  can  be  obtained. 
In  the  preparation  of  chromium,  an  addition  of  1  per  cent, 
of  chromic  anhydride  to  the  chromic  oxide  is  sufficient, 
but  still  better  results  are  obtained  with  an  addition  of 
3 — 4  per  cent. — A.  S. 


XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Resistance  furnace  ;  Granular  carbon .     S.  A.  Tucker. 

Amer.    Electrochem.    Soc,    May,    1907.     Electrochem. 
and  Met.  Ind.,  1907,  5,  227—228. 

The  furnace  is  shown  in  vertical  section  and  in  plan 
respectively,  in  the  figures ;    it  has  a  maximum  capacity 
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Fig.  2. 


of  30 — 35  kilo-watts.  The  resistance  material,  A,  consists 
of  crushed  gas-coke  of  about  20-mesh  average  size,  and 
is  held  in  position  by  magnesia  brick,  F,  at  the  sides 
and  bottom.  When  fresh  coke  is  used,  a  much  higher 
voltage  is  needed  at  first,  and  great  care  must  be  exercised 
in  eliminating  the  volatile  matter  from  the  coke.  The 
electrodes,  C,  are  of  Acheson  graphite  and  are  luted  in 
at  E  by  a  cement  composed  of  equal  parts  of  fire-clay 
and  siloxicon,  which  cement  is  also  used  for  fixing  the 
fire-brick  setting,  D,  of  the  furnace.  The  crucible,  B, 
is  of  graphite  or  magnesia,  and  may  be  surmounted 
by  a  graphite  chimney.  The  furnace  is  capable  of  reducing 
any  oxide  which  can  be  reduced  in  the  electric  arc.  It 
is  worked  with  alternating  current,  which  is  regulated  by 
means  of  the  field  of  the  alternator  or  an  auto-transformer. 
In  order  to  obtain  uniform  heating  of  the  crucible  from 
the  start,  a  piece  of  curved  iron  is  aiTanged  around  each 
side  of  the  crucible  opposite  the  electrodes,  and,  after 
the  coke  has  been  filled  in,  the  space  between  the  iron 
and  the  crucible  is  packed  with  charcoal,  and  the  iron 
then  withdrawn.  When  the  furnace  is  started,  as  the 
charcoal  is  practically  a  non-conductor,  the  current  is 
caused  to  pass  around  the  sides  of  the  crucible  instead  of 
being  concentrated  at  the  points  directly  opposite  the 
ends  of  the  electrodes. — A.  S. 

Molten  salts  ;   Electrolytic  dissociation  of .     K.  Amdt. 

Ber.,  1907,  40,  2937—2940. 

Attempts  have  previously  been  made  to  apply  the 
theory  of  electrolytic  dissociation  to  account  for  the 
conductivity  of  molten  salts,  but  only  indirect  methods 
were  available,  since  a  suitable  non-conducting  solvent 
was  wanting.  The  author  has  found  that  boron  trioxide 
forms  a  suitable  solvent,  its  conductivity  at  900°  C. 
being  only  0-000021.  Measurements  were  made  with 
sodium  metaphosphate,  and  the  equivalent  conductivity 
was  found  to  fall  off  rapidly  with  decreabing  concentration 
of  the  salt.  In  order  to  establish  the  relation  of  the 
electrical  conductivity  to  the  viscosity  of  the  solution, 
measurements  of  this  latter  property  were  made.  The 
results  of  the  investigation  show  that  the  product  of  the 
equivalent  conductivity  and  the  visccsity  is  practically 
constant  between  the  concentrations  of  0-5  and  100  per 
cent,  of  salt,  which  clearly  indicates  that  the  equivalent 
conductivity  itself  is  independent  of  the  concentration. 
This  important  conclusion  is  held  to  prove  that  molten 
sodium  metaphosphate  is  completely  dissociated,  and 
thus  dilution  with  boric  acid  does  not  increase  the  disso- 
ciation. Although  only  non-volatile  salts  such  as  phos- 
E hates,  borates,  and  silicates  are  suitable  for  investigation 
y  this  method,  the  author  believes  that  .sufficient  evidence 
is  forthcoming  to  show  that  molten  monovalent  salts 
are  in  general  completely  dissociated. — R.  S.  H. 

Sdenic  acid ;    Preparation   of  from  seleniovLS   acid 

[hy   electrolysis].     R.    T.    Glauser.     Chem.-Zeit.,    1907, 
81,  630. 

When  aqueous  solutions  of  selenious  acid  are  subjected 
to  electrolysis,  selenium   separates   out   at  the   cathode, 


and  selenic  acid  is  formed  by  the  oxygen  developed  at 
the  anode.  The  addition  of  nitric  acid  to  the  bath  prevents 
the  formation  of  selenium,  and  selenic  acid  alone  is  then 
produced.  The  most  favourable  conditions  for  the  pre- 
paration of  selenic  acid  in  this  way  are  :  high  concen- 
trations both  of  selenious  acid  and  nitric  acid  high 
temperature,  from  50°  to  80°  C,  and  a  current  density 
at  the  anode  of  4—5  amp.  per  sq.  cm.,  in  quantities  of 
about  100  c.c.  of  liquid,  with  a  lower  current  density  at 
the  cathode.  Under  these  conditions  the  conversion  of 
1  grm.  of  selenium  dioxide  was  nearly  complete  with  an 
expenditure  of  1-5-2  amp. -hours;  and  perfectly  com- 
plete after  4—5  amp. -hours.  Care  must  be  taken  to 
ensure  that  an  excess  of  nitric  acid  is  present  diu-ing  the 
whole   of  the   experiment. — J.  F.  B. 

Patents. 

Oxidising    [Ozonising']    liquids;     Process   for with 

aid  of  electric  discharges.     A.   de   Hemptirme,   Ghent 
Belgium.     Eng.  Pat.  13,023,  June  5,  1906. 

The  liquid  to  be  oxidised,  is  placed  in  a  revolving  horizontal 
cylinder,  filled  with  oxygen,  inside  which  are  disposed 
vertical  plates,  alternately  composed  of  a  metal  and  of  an 
insulator  such  as  glass,  and  separated  by  a  distance  of  a 
few  mm.  from  each  other.  All  the  odd  metal  plates 
are  connected  with  each  other  and  with  one  pole  of  a 
source  of  electrical  energy  at  high  potential,  whilst  all 
the  even  metal  plates  are  similarly  connected  with  the 
other  pole.  As  the  cylinder  revolves,  the  liquid  is  scooped 
up  in  a  number  of  longitudinal  gutters,  whence  it  is 
distributed  over  the  surface  of  the  plates.  (Reference  is 
directed  to  Eng.  Pat.  7101,  of  1905;    this  J.,  1905,  603  ) 

—A.  G.  L. 

Electric   discharges ;    Processes  for   producing   .     H. 

Pauling,  Gelsenkirchen,  Germany.  Eng.  Pat  18  435 
Aug.   16,  1906.  -'5  .       , 

See  Ft  Pat.  368,715  of  1906  ;   this  J.,  1907,  23.— T.  F.  B. 

Electric  conductors  suitable  for  incandescent  lamp  filnments, 
furnaces,  or  other  apparatus.  The  British  Thomson- 
Houston  Co.  From  the  General  Electric  Co.  Entr 
Pat.   18,487,  Aug.   17,  1906.     See  IL 

Incandescence  filaments  for  electric  lamps  ;  Manufacture 
of  — —  from  metallic  thorium  containing  oxide,  vrith 
or  u-ithout  admixture  of  other  difficultly  fusible  metals. 
Siemens  und  Halske  A.-G.  Eng.  Pat.  2123.  Jan  28 
1907.     -See  IL  .         •       . 

Accumulators   with   invariable  electrolyte ;    Alloys  for  the 

inactive   carriers   or  for   other   metallic   parts   of , 

and  accumulators  constructed  with  such  carriers  or 
metallic  parts.  Nya  Ackumulator  Aktiebolaget  Jungner. 
Stockholm.  Eng.  Pat.  6522,  Mar.  18,  1907.  Under 
Int.  Conv.,  Mar.  30,  1906. 

The  carriers  for  the  positive  plates  (anodes)  of  accumu- 
lators with  alkaline  electrolytes  are  constructed  of  alloys 
of   nickel    with    metals,    whose   oxides   are    substantially 

insoluble  in  alkalis.     Suitable  alloys  are  :    Nickel,  30 40, 

copper,  70—60  per  cent.  ;  and  nickel,  25—35.  iron,  75—65 
per  cent.,  with  or  without  the  addition  of  a  little  copper. 
Other  metallic  parts  of  accumulators  may  also  be  con- 
structed of  these  alloys.  In  order  to  increase  the  facility 
of  working,  and  the  conductivity,  and  to  decrease  the 
specific  gravity,  small  percentages  of  metals,  whose 
oxides  are  soluble  in  alkalis,  e.g.,  tin  and  zinc,  may  also 
beadded.— A.  G.  L. 

Electrolytic    process   of   purifying  liquid.^      J.    T.    Harris, 

New  York.  U.S.  Pat.  857,277,  June  18,  1907. 
The  process  consists  in  electrolysing  an  impure  liquid 
between  electrodes  spaced  apart,  the  anodes  consisting 
of  a  magnetised  metal  {e.g.,  iron),  which  will  yield  a 
coagulant.  Air  is  simultaneously  injected  into  the  liquid, 
and  a  reagent  assisting  the  coagulation  is  added.  The 
coaguium  of  impurities  formed  is  finally  separated  from 
the  liquid  — A.  G.  L. 


S»t 
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PUulie  mas»es  from  feat ;    Process  for  the  manufacture 

of .     RhHdoonitwerkeO.in.b.H.     Oer.  Pat.  I78.(M5, 

Jan.  7.  I91HI. 

Pkat  is  dried,  disintegrrtted.  mixed  with  metallic  salts, 
etf.  {f.g.,  ferrio  sulphate,  magnesiuiii  chloride,  etc.), 
warmed,  and  suhjeeted  to  high  ynes.>5iire.  The  solid 
homogeneous  masses  thus  obtained,  are  useful  as  heat 
non-condui'tors  and  electrical  insulators.  Resins,  oils, 
or  the  like  mav  also  be  incoriwrated  in  the  nii.xture. 

—A.  S. 

(B.)— ELECTROMETALLURGY. 

Zine  ;   Elect  rode pitsition  of .     R.  C.  Snowdon.     Amer. 

Eleotrochem.  Six-.,  Mav.  1907.     Electrochem.  and  Met. 
Ind..  1907,  5,  222—223. 

Thk  author  studied  the  electrolytic  deposition  of  zinc  on 
a  rotating  cathode  under  varying  conditions  as  to  con- 
centration and  acidity  or  alkalinity  of  the  electrolyte, 
presence  or  absence  of  a  reducing  agent,  current  density, 
and  temperature,  liood  deposits  of  zinc  were  obtained 
from  acid  or  alkaline  solutions,  even  at  such  a  high  current 
density  as  C^>  amp»'res  per  sq.  dm.  The  limiting  current 
density  at  which  good  deposits  can  still  be  obtained, 
depends  chietiy  on  the  rate  of  rotation  of  the  cathode. 
Zinc  is  deposited  readily  from  strongly  alkaline  solutions, 
and  the  resistance  of  these  solutions,  and,  consequently, 
the  voltage  across  the  terminals,  can  be  made  very  low 
for  any  current  density.  A  high  current  efficiency  is 
attainable  in  alkaline  solutions.  The  deposits  from 
alkaline  solutions  are  more  finely  crystalline  than  those 
from  acid  solutions.  The  size  of  the  crystals  increases 
with  increasing  temperature  or  concentration,  but 
diminishes  with  increasing  current  density,  and  on  addition 
of  formaldehvde. — A.  S. 


Molybdenum  ; 
Defacqz. 


Compounds    of    uith    silicon.     E. 

Compt.  rend.,  1907,  144,  1424—1427. 


Copper  sil^oide  (free  from  iron)  containing  50  j)er  cent. 
of  silicon.  L"  heated  in  the  electric  furnace  with  one-tenth 
of  it«  weight  of  amorphous  molybdenum.  The  product, 
after  treatment  successively  with  nitric  acid,  solution 
of  sodium  hydroxide,  hydrochloric  acid,  and  hydro- 
fluoric acid,  leaves  a  gray  crystalline  molybdenum  silicide 
having  the  formula.  MoSig.  It  has  a  .sp.  gr.  of  6-2,  is 
attacked  by  chlorine  below  a  red-heat,  and  di.ssoIved  by 
hydrofluoric  arid  at  the  temperature  of  the  water-bath. 
(Jther  ac  ds  do  not  affect  it.  When  fused  with  alkali 
hydroxide  or  carbonate,  with  or  without  addition  of 
nitrate  or  chlorate,  it  forms  a  mixture  of  silicate  and 
molylidate  ;  but  it  may  be  fused  with  potassium  bisul- 
phate   without   alteration.— J.  T.  D. 

Sftetra  of  meiiUir  nnhjituncf/i  ;    New  meihod  for  producing 

flame .     (j.    .A.    Hemsalech   and   C.   de   Watteville, 

Compt.  rend.,   1W»7,  144.   KJ.'}><— 1340. 


I" 


If  a  condenser  be  discharged  between  copper  electrodes 
in  an  atmosphere  of  illuminating  gas,  the  latter  yields 
a  green  tlame  when  ignited.  Also,  if  a  condenser  be  dis- 
charged between  electrodes  fixed  above  the  blue  cone 
of  a  small  Bunsen  Hame,  the  latter  shows  the  spectrum 
of  the  metal  of  which  the  electrodes  are  made.  On  the 
basis  of  these  observations,  the  authors  have  constructed 
an  apparatus  for  the  production  of  metallic  spectra  (see 
Fig.)  A  bulb  with  the  electrodes,  E,  E^,  of  the  metal 
the  spectrum  of  which  is  required,  is  placed  facing 
the  current  of  air  used  in  the  combustion  of  the  gas 
in  the  burner.  A  discharge  is  produced  between  E  and 
E^  (about  10  sparks  per  second)  from  a  condenser  of  high 
capacity.  The  method  is  easily  carried  out,  and  a  good 
spectrum  obtained.  Only  a  very  small  quantity  of  the* 
substance  under  investigation  is  required ;  hence  the 
method  is  s^iecially  useful  for  the  examination  of  the 
spectra  of  rare  metals. — L.  E. 

Patents. 

Minerals ;    Apparatus   for   treating hy   electrolysis. 

N.  H.  M.  Dekker,  Paris.     Eng.  Pat.  5887,  March  11, 
1907. 

See  Addition  of  Nov.  14,  1906,  to  Fr.  Pat.  367,495  of 
1906  ;    this  J.,   1907,  419.— T.  F.  B. 

Metals ;     Electrolytically    refining .     A.    G.     Betts, 

Troy,  NY.     U.S.  Pat.  857,378,  June  18,  1907. 

Metal  anodes,  arranged  in  multiple  series,  are  refined 
by  passing  a  current  from  them  to  suitable  cathodes 
through  an  electrolyte.  The  current  used  at  first  is  of 
such  strength  as  not  to  be  affected  to  an  appreciable 
extent  by  variations  in  the  resistance  of  the  bath  ;  after- 
wards, as  the  active  surface  of  the  anodes  decreases 
considerably;  an  increasing  proportion  of  the  current  is 
shunted  through  an  external  resistance. — A.  G.  L. 

Electric    resistance   furnaces ';     Process   for    agitating   the 

materials    under    treatment    in .     F.    A.    Kjellin. 

Fr.   Pat.  375,192,  March  2,   1907.     Under  Int.   Conv., 
March  5,   1906. 

See  Eng.  Pat.  21,416  of  1906  ;  this  J.,  1907,  475.— T.  F.  B. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

Peat  ;    Waxes  in .     R.  Zaloziecki  and  J.  Hausmann. 

Z.  angew.  Chem.,  1907,  20,  1141—1143. 

On  treating  1  kilo,  of  peat  with  hot  alcohol,  filtering, 
and  allowing  the  filtrate  to  cool,  some  10  grms.  of  a  dark 
yellow  wax  are  obtained.  This  wax  has  a  melting  ])oint 
of  80° — 90°  C,  and  is  easily  soluble  in  amyl  alcohol. 
Treatment  with  ether  separates  it  into  two  parts.  The 
soluble  portion  is  dark  green  in  colour,  the  insoluble 
jfortion  dark  brown.  The  same  alcohol,  (CgoH4o04),  is 
obtained  from  both  the  soluble  and  the  insoluble  portions. 
It  is  yellow  in  colour  and  melts  at  124° — 130°  C.  The 
acid  (^>24H3607)  obtained  from  the  insoluble  portion  is 
dark  brown  in  colour,  and  does  not  melt  at  260°  C  A 
green  coloured  acid  (CIiaHgsOg)  is  obtained  from  the 
]jortion  soluble  in  ether.  It  softens  at  146°  C.  and  melta 
at  184°  C— G.  W.  McD. 


Turkey  Red  oils  and  soup  preparations  for  dyeing  purposes ', 
Production  of .     F.  Erban  and  A.  Mobus.     See  V. 

Patents. 

Oils,  fats,  waxes,  and  the  like ;    Process  for  refining . 

J.  K.  Field.     Eng.  Pat.  10,9f50,  May  |0,  1906,     iiee  Ml. 


I 
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Butter,  oiU,  lard,  and  fats  ;   Apparatus  for  renovating  and 

refining .     C.  C.  Martin  and  W.  D.  Jones.     U.S. 

Pat.  856,355,  June  11,   1907.     See  XVIII4. 

Bleaching  oils  and  fats  ;    Process  of  — .     H.   A.  Metz, 

Brooklyn,    and    P.    S.    aarkson,    Beverly,    N.J.     U.S. 
Pat.  856,357,  June  11,  1907. 

SEEFr.  Pat.  366,630  of  1906  ;  this  J.,  1906, 1056.— T.  F.  B. 

Saponification  of  fats  or  oils  ;   Process  and  apparatus  for 

the .     The  Karsain  Soap  Co.,  Ltd.     Fr.  Pat.  375, 147, 

Feb.  28,  1907.     Under  Int.  Conv.,  March  27,  1906. 

See  Eng.  Pat.  7380  of  1906 ;   this  J.,  1907,  476.— T.  F.  B. 


Xin.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER.  &c. 

(J.)— PIGMENTS,    PAINTS. 

Patents. 

Carbon  ;    Manufacture  of  amorphous .     J.  Machtolf, 

Dornstetten,  Germany.  Eng.  Pat.  14,601,  June  26, 
1906. 

See  Fr.  Pat.  364,034  of  1906  ;  this  J.,  1906,  894.— T.  F.  B. 

Lakes  [from  azo  dyestuffs]  ;    Manufacture  of  colour . 

0.  Imray,  London.  From  Farbwerke  vorin.  Meister, 
Lucius,  und  Briining,  Hochst  a/Main,  Germany.  Eng. 
Pat.  22,781,  Oct.  15,  1906. 

See  Fr.  Pat.  373,115  of  1906  ;  this  J.,  1907,  701.— T.  F.  B. 

Pigments  ;   Production  of  printing-ink .     P.  Fireman, 

Braddock  Heights,  Va.  U.S.  Pat.  857,044,  June  18, 
1907. 

See  Eng.  Pat.  25,859  of  1906  ;   this  J.,  1907,  57.— T.  F.  B. 

Metals  ;  Paint  for .     P.  H.  Guerin.     Fr.  Pat.  374,053, 

Jan.  29,   1907. 

A  PAINT  consisting  of  potassium  or  sodium  silicate  and 
oxides    or   carbonates    of   the   alkaline-earth    metals,    or    | 
alumina,  is  applied  to  the  metals,  and  then  treated  with 
hydrofluosilicic  acid. — 0.  F.  H. 

Paint  removing  composition  and  its  manufacture.  P.  T. 
Austen  and  F.  J.  Maywald.  Fr.  Pat.  375,171,  March  1, 
1907. 

Skb  U.S.  Pat.  846,080  of  1907  ;  this  J.,  1907,  477.— T.  F.  B. 


(.B.)— RESINS,  VARNISHES. 

Copaiba   balsam ;;     Sensitive  test   for   colophony   in . 

L.  E.  Walbum.     See  XXIII. 

Patent. 

Copal  I    Method  of  obtaining .     R.  Groppler,  Berlin. 

Eng.  Pat.  12,885,  June  2,  1906. 

Sbb  Fr.  Pat.  366,980  of  1906  ;  this  J.,  1906,  1107.— T.  F.  B. 

(C.)— INDIA-RUBBER,  &c. 

Patent. 

Cement  Composition  [adhesive],  and  process  of  making  the 
same.  A.  Thoma,  Cambridge,  Mass.,  Assignor  to 
Thoma  Corporation,  Portland,  Me.  U.S.  Pat.  855,868, 
June  4,  1907. 

The  claims  are  for  a  non-volatile,  non-oxidising,  non- 
inflammable,  })ermanently  adhesive  cement  of  low 
melting  point,  which  forms  a  thin  fluid  when  heated,  and 


when  allowed  to  cool  quickly,  is  quick  setting  and  per- 
manently cementitious  under  all  conditions.  It  is 
prepared  by  heating  a  predominating  quantity  of  wax 
"  tailings  "  with  mineral  tar  and  rosin,  and  a  vegetable 
gum  (e.g.,  gutta-percha),  until  the  gummy  mass  is  disinte- 
grated, and  any  tendency  to  oxidation  in  it  is  overcome, 
and  permanent  stickiness  is  imparted  to  the  mass. 

— W.  C.  H. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Sumachs  and  their  substitutes.  E.  Collin.  J.  Pharm. 
Chim.,  1907,  25,  603—610.  See  also  this  J.,  1899,  403  ; 
1905,  46.-^1.  0.  B. 

Patent. 

Leather  ;    Process  for  hardening .     D.  Bryan,  Liver* 

pool.     U.S.  Pat.  857,153,  June  18,  1907. 

See  Eng.  Pat.  1787  of  1906;   this  J.,  1906,  897.— T.  F.  B. 


XV.— MANURES,  &c. 


Nitrogen   in   nitrates 
mination  of 


Volumetric   method  for  the   deter- 
J.  G.  C.  Vriens.     See  XXIII. 


XVL— SUGAR,   STARCH,    GUM,    &c. 

Beetroot ,;    Cold  alcoholic    digestion,  and   the   precipitation 

of    the  pectin    substances  of   the .       L.  Pellet  and 

P.  Metillon.     Bui.  Assoc.  Chim.  Sucr.  Dist.,    1907,   24, 
1528—1530. 

The  authors  show  that  the  pectin  substances  already 
existing  in  the  beetroot,  or  formed  during  aqueous  diges- 
tion, are  completely  precipitated  by  the  addition  of 
sufficient  basic  lead  acetate  solution,  and  that  they  are 
also  precipitated  (but  not  quite  completely)  by  alcohol. 
Hence,  a  smaller  quantity  of  lead  solution  should  be  used 
for  clarification  in  the  alcoholic  digestion  method  than  in 
that  of  aqueous  digestion.  Excess  of  the  lead  solution, 
in  presence  of  strong  alcohol,  may  precipitate  the  sugar 
in  the  form  of  an  insoluble  salt. — L.  E. 

Dextrose  ;    Determination  of by  the   Causse- Bon  nans 

method.     [Indication  of  final  poitit  by  ferroci/anide.]     F. 
Repiton.     Monit.  Scient.,  1907,  21,  451—453. 

According  to  this  method  (described  in  Deniges'  "  Chimie 
analytique  ")  the  titration  is  performed  in  presence  of 
potassium  ferrocyanide  and  is  assumed  to  be  finished 
when  the  supernatant  liquid  acquires  a  red-brown  tint 
due  to  the  formation  of  copper-caramel  compounds.  The 
author  states  that  with  this  coloration,  the  final  point 
is  not  sharp,  and  the  results  are  not  proportional.  These 
objections  are  surmounted  by  taking  the  final  point  at 
the  stage  when  the  liquor  is  golden-yellow  instead  of 
brown.  The  author  employs  the  cupric-tartaric  solution 
of  Pasteur  and  adds  to  it  ferrocyanide  in  the  proportions 
recommended  by  Deniges,  he  also  adds  to  each  test, 
5  c.c.  of  a  concentrated  solution  of  sodium  hydroxide 
to  hold  the  cuprous  ferrocyanide  in  solution.  The  copper 
solution  in  the  flask  is  maintained  in  constant  ebullition 
during  the  whole  of  the  titration,  and  the  sugar  solution, 
which  must  be  colourless,  is  added  from  a  burette.  As 
soon  as  the  liquid  becomes  pale  green,  the  sugar  solution  is 
added  in  single  drops  ;  the  change  to  a  pure  golden 
yellow,  indicating  the  end  of  the  titration,  is  stated  to  be 
extremely  sharp.  The  reducing  power  of  sugars  in 
preseiTce  of  ferrocjwbnide  is  greater  than  with  ordinary 
Fehling's  solution  containing  the  same  amount  of  cop})cr  : 
82  parts  of  the  ferrocyanide-Fehling's  solution  are  oquivaleut 
to  100  parts  of  the  ordinary  solution. — J.  F.  B. 
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Stank  ;  Cctlouial  properties  of .     E.  Fonard.    Compt. 

rend..   1W7,  144,  501—503. 

A  QVANTiTY  of  stanh  was  Mjbjeoted  to  live  sm-cessivo 
extractions  with  dilute  hydrochloric  acid.  After  ejich 
extraction,  a  jwrtion  of  the  starch  was  washed  with  dis- 
tilled water  until  the  electrical  conductivity  of  the  wash- 
water  was  constant.  The  ash-  and  phosphoric  acid- 
contents  of  each  of  these  five  portions,  and  also  of  the 
original  starch,  were  then  determined.  The  results  of 
the  analyses  showed  that  the  rei>eatcd  extraction  with 
acid  diiuinu>hed  the  total  ash-content  from  0-3310  per 
cent,  in  the  original  starch  to  0-1240  per  cent,  after  five 
extrac^tions,  and  the  phosphoric  acid-content  from  0-1915 
to  0-1 117  percent,  (i.e.,  a  smaller  decrease  in  the  phosphoric 
acid  than  in  the  a.sh).  Determinations  of  the  acidity  of  the 
five  |H>rtions  of  starch,  both  in  presence  of  phenol- 
phthalein  and  of  methyl  orange,  showed  that  each  sample 
poissessed  the  two  acidities  characteristic  of  phosphoric 
acid,  the  difference  between  these  acidities  increasing 
with  successive  extractions.  The  phosphorus  thus 
appears  to  be  present  in  the  starch,  not  in  organic  com- 
bination, but  in  the  form  of  acid  phosphates.  The 
a4{ueous  pseudo-solutions  of  the  extracted  portions  of 
starch  were  not  jierfectly  clear,  but  became  so  on  filtration  ; 
the  acidity  of  the  filtrates  was  found  to  bo  consider- 
ably less  than  that  of  the  original  solutions,  although  the 
amount  of  starch  removed  by  filtration  was  very  small. 
Hence,  the  acid  is  absorbed  by  the  insoluble  starch 
granule,  and.  therefore,  coagulation  of  colloidal  starch 
ehould  be  correlated  to  a  fixation  of  acid,  and  an  excess 
of  free  acid  should  accelerate  coagulation.  Addition  of 
hydrochloric,  sulphuric,  or  phosphoric  acid,  'does,  in  fact, 
a<  celerate  coagulation,  which,  also,  is  more  rapid  at  low 
teinj<eratures  than  at  high  ones.  Inversely,  heat  or 
alkali  converts  previously  coagulated  starch  into  the 
pseudo-soluble  form.  Colloidal  starch  is  the  first  well- 
defined  organic  colloid  which  has  been  observed  to  present 
the  phenomenon  of  reversibility.  The  action  of  salts  on 
starch  coajjulation  is  in  line  with  that  of  acids  and  bases. 
.Salt.-*  whi<-h  undergo  hydrolysis  in  aqueous  solution, 
yielding  an  acid  or  alkaline  reaction  (t.c,  liberating  an  excess 
of  hydrogen-  or  hydroxyl-ions),  act  like  acids  and  bases 
respectively,  whereas  neutral  salts  have  no  action.  From 
these  results  it  Ls  clear  that  the  coagulation  of  starch  by 
a^  id  substances  is  due  to  a  fixation  of  hydrogen  ions,  the 
reverse  process,  effected  by  alkaline  substances,  being 
due  to  a  fixation  of  hydroxyl  ions.  In  plant  life,  phos- 
phoric vid,  owing  to  the  fact  that  it  can  form  both  acid 
and  alkaline  halts,  plays  a  double  role  according  to  the 
variations  of  protop]a.smic  acidity  or  alkalinity.  An 
inrrea«€  of  acidity  would  tend  to  coagulate  the  starch  and 
prevent  iu  translocation  ;  an  increase  of  alkalinity,  on 
the  othT  hand,  would  tend  to  dissolve  the  starch,  thus 
far  tlitating  it*  translocation  (by  osmosis)  to  the  organs  of 
reserve. — L.  E. 

Starrh  ;  ffMr/idal  properties  of ,     E.  Fouard.     Compt, 

rend..  19^)7.  144,  13W>— 1368.     (See  preceding  abstract.) 

Aqcbocs  nolution.t  of  strong  acids  (hydrochloric,  hydro- 
bromic,  nitri'-.  f-hloric,  trichloracetic,  sulphuric,  mono- 
chloraceti'  ry,  and  arsenic  acids),  so  diluted  as 

to  poMCiH  •  Titrations  of  hydrogen  ions,  coagulate 

itarch  noliii  ii-  ",ih  the  same  velocity.  Weak  acids, 
howcTCT  (carbonic  and  boric  acids,  organic  acids,  and 
■ome  mridn  of  complex  structure,  such  as  silicotungstic 
and  phoBphotnngirtic  arid*),  apftear  to  have  no  coagu- 
Utmjr  iftirtn  ;  with  these  acidn,  an  excess  of  ions  or 
iler-ule*    exercises    an    ;iction    antagonistic    to 

•■       With   the  exception   of  baryta,   the  alkalis 

•I      •-  :<'■■'■•  ^^'nm'mia),  in  afpicous  solutions  so  diluted 

•A  to  T^f--  ■  il  concenfrationH  'if  hydroxyl  ions. 
rrtard  tn»-  ■  •  •  i  ')ti  of  s^jlubh-  starch  to  the  same  extent ; 
baryta,  whi'  h  >n  ionis<-d  to  n  grr-at^T  <l«'grcc  than  lime  in 
a/|iie<ms  solution,  has  a  less  retarding  nrtinn  on  coagulation 

'     "   -       The   time   rc'juircd    for  <oagulation    of 

it  tf'  ('.  mcreaw-M  in  |ir»-M-nfc  of  dc'rejising 

ilphnric    acid,    and    is   farther   prolonged 

•*    •  •  '(uantities  of  fK>ta8h  arc  added.     In  the 

!■     •  ' -Tm-'-qnivalent  (i.r,  the  molefular  weight 

i:    .■■■  ■      livide*!  by  the  val«jcy)  of  potassium  hydroxide 


per  litre,  a  5  per  cent,  starch  solution  began  to  coagulate 
at  the  end  of  20  days ;  the  presence  of  larger  quantities 
of  potassium  hydroxide  prevented  coagulation  altogether. 
The  continuous  variation  in  the  time  of  coagulation  in 
these  different  media,  shows  that  the  transformation  of 
soluble  into  insoluble  starch  is  one  and  the  same  pheno- 
menon in  all  these  cases,  the  velocity  of  coagulation 
being  a  continuous  fimction  of  the  concentration  of  active 
ions.  Water  contains  hydrogen-  and  hydroxyl  ions  at  a 
concentration  of  one  ten-millionth  grm. -equivalent  per 
litre  ;  the  reversible  coagulating  action  of  water  on  soluble 
starch  must  be  attributed  to  these  ions.  As  the  reaction 
remains  neutral,  there  must  be,  for  every  hydrogen  ion 
set  free,  a  hj'tboxyl  ion  liberated  from  the  intermicellular 
medium  ;  hence,  there  must  be,  not  merely  a  physical 
difference  between  soluble  and  coagulated  starch,  but 
a  difference  due  to  hydrolysis  or  the  inverse  process  of 
liberation  of  hydrogen-  and  hydroxyl  ions.  According 
to  this  conclusion,  water  should  be  the  essential  factor 
in  the  solution  of  starch  under  the  influence  of  heat. 
The  author  shows  that  such  is  the  case  ;  insoluble  starch, 
freed  from  salts  and  all  trace  of  acid,  was  rendered  soluble 
by  prolonged  immersion  in  water  at  about  60°  C.  Since 
starch  coagulation  (in  a  5  per  cent,  solution)  by  the  action 
of  hydrogen  ions,  still  occurs  in  a  medium  in  which  the 
concentration  of  hydi-oxyl  ions  is  0-15  grm. -equivalent 
per  litre,  and  since,  according  to  the  law  of  ma.ss-action, 
the  product  of  concentration  of  hydrogen-  and  hydroxyl 
ions  in  any  aqueous  solution  is  equal  to  Kohlrausch's 
constant  0-1  X  lO-^^^  jt  follows  that  a  fraction  of  a  grm. 
of  hydrogen  ions,  equal  to  0-1  X  10-13h-0-15  =  (-iV)x  10-12, 
is  sufficient  to  disturb  the  equilibrium  of  one  litre  of  the 
starch  solution.  Such  a  disproportion  is  far  greater  than 
that  observed  in  the  actions  of  enzymes  and  toxins. 

— L.  E. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Barley ;  Influence   of  the  protein  contents  and  weight  of 

corn  of on  the  yield  of  malt  and  extract.  D.  Neumann. 

Woch.  f.  Brau.,  1907,  24,  331—336. 

As  the  result  of  a  complete  study  of  a  large  number  of 
samples  of  brewing  barleys,  extending  over  a  period  of 
three  years,  the  author  arrives  at  the  following  con- 
clusions :  The  protein  contents  of  a  barley  are  in  no 
way  related  to  the  proportions  of  fat,  ash,  and  husk. 
Neither  favourable  nor  unfavourable  climatic  conditions 
during  the  vegetative  period  have  any  influence  on  the 
fat  and  ash  contents ;  these  are  very  constant,  and  are 
not  appreciably  altered  by  artificial  fertilisers.  Barleys 
poor  in  protein  ensure  the  highest  yields  of  extract, 
provided  the  corn  be  plump  and  heavy  as  well  as  poor  in 
nitrogen.  In  the  case  of  liarleys  with  the  same  protein 
contents,  those  which  are  plump  and  heavier  in  the 
corn  give  the  higher  yields  of  extract.  Barleys  which  are 
poor  in  j)rotein  may  fail  to  give  malts  with  high  extracts 
if  the  corns  are  narrow,  with  only  moderate  1000-corn 
weight,  and  unsatisfactory  in  grading.  A  study  of  the 
relation  which  exists  between  the  form  of  the  com  and 
the  proportion  of  husk,  showed  that  full,  plump  and 
heavy  corns  always  contain  only  a  moderate  proportion 
of  husk.  The  ratio  of  corn-surface  or  husk,  to  corn 
contents  or  starch,  is  more  satisfactory  the  fuller  and 
rounder  the  corn.  In  the  malting  of  barleys  rich  in 
protein  there  is  a  stronger  respiratory  consumption  of 
the  carbohydrates ;  in  addition  to  the  greater  loss  of 
substance  by  respiration,  there  is  also  the  loss  by  migration 
into  the  rootlets. — J.  F.  B. 


iMxtriivi  ;  (Comparison    of    actions    of    barley    and    mxdt 

ej-.tradi  on  the  most  rcxistant .     J.   Wolff,     ('ompt, 

rend.,  l»r)7, 144,  1368—1370,     (See  this  J.,  1907,  426.) 

It  has  been  previously  shown  (loc.  cit.)  that  the  ccnversi 
of  starch  into  maltose  by  means  of  barley  extract  at  45" 
does  not  exceed  certain  limits,  whereas  the  conversion 
is  nearly  quantitative  when  malt  extract  is  employed. 
The  author  has  now  examined  the  action  of  barley  and 
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malt  extracts  on  the  residual  dextrins  (formerly  called 
stable  dextrins)  left  at  the  end  of  the  rapid  phase  of 
saccharification,  i.e.,  at  the  point  where  the  reaction- 
product  no  longer  gives  the  starch  iodide  reaction. 
Quantities  of  50  c.c.  each  of  1  per  cent,  starch  paste  were 
treated  with  5  c.c.  of  10  per  cent,  malt  extract  at  45°  C. 
for  10  minutes.  The  flasks  containing  the  conversion 
products  were  then  placed  in  boiling  water,  in  order  to 
destroy  the  diastase,  and  subsequently  cooled  to  45°  C. 
The  contents  of  one  flask  were  used  for  a  maltose  deter- 
mination ;  the  other  flasks  were  treated,  some  with  5  c.c. 
of  10  per  cent,  barley  extract,  and  the  remainder  with 
5  c.c.  of  10  per  cent,  malt  extract.  To  each  flask  was 
added  a  few  c.c.  of  toluene  and  enough  sulphuric  acid  to 
neutralise  J  of  the  total  alkalinity.  The  flasks  were 
maintained  at  45°  C,  the  amount  of  maltose  formed 
being  determined  from  time  to  time.  Control  experiments 
were  also  made.  The  results  showed  that  the  barley 
extract  had  only  a  very  slight  action  at  first,  and  that  at 
the  end  of  48  hours,  it  had  ceased  entirely  to  act  on  the 
residual  dextrins,  whereas  the  malt  extract  converted 
these  substances,  by  degrees,  into  maltose.  The  barley 
extract  increased  the  yield  of  maltose  by  about  3  per  cent, 
beyond  that  obtained  in  the  preliminary  conversion ; 
in  the  case  of  the  malt  extract,  the  yield  of  maltose  was 
increased  by  about  23 — 25  per  cent.  The  author  and 
A.  Fernbach  have  regarded  the  considerable  difference 
between  the  actions  of  the  two  extracts  to  be  due  to 
differences  in  the  specific  properties  of  the  two  diastases 
present  in  these  extracts ;  they  propose  to  show  shortly, 
that  this  explanation  •  only  holds  for  the  conditions  of 
temperature  which  they  have  hitherto  employed. — L.  E. 

Starch  ;  Saccharification  of  soluble with  barley  extract. 

A.  Fernbach  and  J.  Wolff.     Compt.  rend.,  1907,  145, 
80 — 82.     (But  see  preceding  abstract.) 

Starch  solutions  (obtained  by  heating  to  150°  C.)  were 
treated,  at  30°  C,  with:  (1),  freshly-prepared  barley 
extract ;  (2),  barley  extract  which  had  been  preserved 
for  25  days  (under  toluene).  The  conversions  were  allowed 
to  run  for  332  hours,  the  amounts  of  maltose  formed  being 
determined  at  intervals.  The  results  showed  :  (1),  that 
at  a  temperature  of  30°  C,  barley  extract  slowly  converts 
the  most  resistant  dextrins  into  maltose  ;  (2),  that  barley 
extract,  like  malt  extract  (see  this  J.,  1906,  707),  under- 
goes an  auto-stimulation  when  preserved.  At  the  end 
of  332  hours,  the  starch  treated  with  the  barley  extract 
which  had  been  kept  for  25  days,  was  converted  almost 
completely  into  maltose.  With  the  fresh  barley  extract, 
the  conversion  had  not  proceeded  so  far  during  the  same 
period,  but  was  more  advanced  than  would  have  been 
the  case  if  the  temperature  had  been  maintained  at  45°  C. 
The  action  of  barley  extract  on  starch  is  much  slower 
than  that  of  malt  extract ;  the  authors  have  shown  that 
this  is  due  to  the  fact  that  the  diastases  present  in  barley 
extract  are  much  less  active  than  those  present  in  malt 
extract  i.e.,  it  is  not  a  question  of  quantity  of  diastase. 
(See  also  Baker,  this  J.,  1902,  1087.)  The  investigations 
of  Lintner  and  Eckhardt  have  shown  that  the  optimum 
temperature  for  the  rapid  phase  of  the  conversion  of 
starch  into  maltose  is  not  the  same  for  barley  and  malt 
diastases  ;  the  authors'  work  shows  that  this  holds  also 
for  the  slow  phase  of  conversion  {i.e.,  the  conversion  of 
the  most  resistant  dextrins  into  maltose). — L.  E. 

Yeasts  ,•      Origin    of .     A.     Guilliermond.     Compt. 

rend.  Soc.  Biol.,   1906,  60;    Z.  ges.  Brauw.,   1907,  30, 
354—355. 

The  author  raises  objection  to  the  doubt  expressed  bv 
Viala  and  Pacottet  (this  J.,  1006,  277,  329)  concerning 
the  ascogcnous  nature  of  the  sporangium  of  Saccharo- 
ini/celes,  which  organi.snis  these  authors  regard  only  as 
stages  in  the  development  of  other  fungi.  In  support  of 
the  author's  view,  that  the  sporangium  is  essentially 
connected  with  the  Saccharomi/cete-s,  is  cited  the  work  of 
Hansen,  who  showed  that  these  organisms  hibernate  in 
the  soil,  and  demonstrated  the  identity  of  the  spores 
of  certain  Saccharowycetes  with  the  ascospores  of  some 
of  the  Ascomycetes.     The  author  finds  that  the  sporangium 


of  Saccharomycetes  is  cytologically  identical  with  the 
ascus.  The  fusion  of  the  spores  of  certain  Saccharomycetes 
prior  to  germination  is  regarded  by  Vuiliemin  as  an  asexual, 
anastomotic  process,  but  the  author  is  of  opinion  that  the 
phenomenon  is  accompanied  by  intermingling  of  the 
cell-nuclei  and  must  be  looked  upon  as  sexual. — T.  H.  P. 

Yeasts  ;    Top-fermentation  and  bottom- fermentation -. 

Studies  on  variation  and  heredity.  II.  E.  C.  Hansen. 
Cent.  Bakt.  (Abth.  II.),  1906,  18;  Woch.  f.  Brau., 
1907,  24.  338—339.     (See  also  this  J.,  1906,  550.) 

The  author  has  continued  his  study  with  the  wine  yeast, 
S.  Johannisherg  II.,  starting  with  single  cells  which 
yielded  descendants  of  both  top  and  bottom-fermentation 
type.  For  instance  of  1000  cells  derived  from  a  single 
cell,  there  were  found  987  bottom-fermentation  and 
16  of  mixed  type.  By  cultivating  individual  cells  from 
these  latter,  the  proportion  of  top-fermentation  type 
could  be  raised  even  up  to  75  per  cent.  In  another 
series  one  spore  of  the  yeast  gave  997  per  1000  of  top- 
fermentation  cells,  2  mixed,  and  only  one  bottom- 
fermentation  cell.  The  descendants  of  this  last  remained, 
however,  strictly  true  to  their  bottom-fermentation 
type.  In  the  sub-cultures  obtained  in  the  analysis  of 
the  above  mixtures,  when  the  vegetative  cells  were  killed 
by  alcohol,  the  surviving  spores  all  yielded  descendants 
of  the  same  type  as  the  cells  from  which  they  were  derived. 
The  cultures  described  as  of  mixed  type  were  mixtures 
of  the  two  forms,  and  sub-cultures  taken  from  them 
might  be  either  of  top  or  bottom  type.  The  Johannisherg 
yeast  has  the  general  character  of  a  bottom-fermentation 
yeast,  but  any  single  cell  may  give  rise  to  either  pure 
top  or  bottom-fermentation  descendants,  or  to  mixtures 
of  the  two.  The  behaviour  of  the  cell  is  determined  by 
internal  forces,  the  external  conditions  being  maintained 
constant.  S.  turbidans  gave  exactly  similar  results. 
The  Carlsberg  bottom-fermentation  yeasts  I  and  II, 
yielded,  from  single  cells,  about  5  per  cent,  of  cells  of 
mixed  type  from  which  top-fermentation  forms  could  be 
isolated  on  sub-cultivation.  S.  validm  is  a  top-fermentation 
yeast  which  yields  only  very  few  bottom-fermentation 
cells,  and  these  are  not  constant  in  type.  Yeasts 
of  strongly  pronounced  top-fermentation  type  such  as 
the  English  and  Scotch  brewery  yeasts  only  yield  bottom- 
fermentation  cells  very  rarely,  and  these,  being  of  mixed 
type,  do  not  give  descendants  in  which  the  variation  is 
fixed.  For  instance  from  over  2600  cells,  only  one  cell 
of  mixed  type  was  obtained,  and  in  the  case  of  spores, 
only  one  cell  out  of  9948  was  of  mixed  type.  The  author 
regards  the  constancy  of  the  top-fermentation  yeasts  as 
an"  indication  that  this  type  is  the  oldest  in  the  scale  of 
evolution  and  that  the  bottom-fermentation  yeasts  are 
of  later  development.  No  information  is  yet  available  as 
to  the  causes  which  bring  about  variations  in  type. 

-^.  F.  B. 

Proteolytic   enzymes;.     Use   of   optically   active   dipeptides 

for  the  quantitative  study  of .     E.  Abde^halden  and 

A.  H.  Koelker.  Z.  phvsiol.  Chem.,  1907,  51,  294; 
Woch.  f.  Brau.,  1907,  24,  338. 

Since  the  dipeptides  derived  from  naturally  occurring 
araino-acids  are  hydrolysed  by  proteolytic  enzymes, 
they  can  be  conveniently  employed  for  the  quantitative 
study  of  the  activity  of  these  enzymes.  By  selecting 
an  optically  active  dipeptide  which  has  a  high  specific 
rotatory  power,  and  which,  on  hydrolysis,  yields  optically 
inactive  products,  the  progress  of  the  digestion  may  be 
accurately  followed  by  polarimetric  readings.  A  suitable 
dipeptide'  is  d-alanyl-rf-alanine  ;  the  pancreatic  ferment 
attacks  this  substance  very  slowly,  the  intestinal  ferment 
acts  more  rapidly,  but  the  most  active  proteolytic  enzyme 
is  that  present  in  yeast  cell-juice.  In  ono  scries  of  obser- 
vations cited,  0-45  grm.  of  (/-alanyl-r/alaniuc  was  digested 
with  6  c.c.  of  veast  cell-juice  ;  the  optical  rotation  at  the 
beginning  w*s  aD=-l-2r,  and  it  decreased  m  55 
minutes  to  rtD=  +0-10°,  at  which  it  remamed  constant. 
rf-Alanyl-Meucine  can  also  be  employed,  but  it  is  less 
suitable  than  the  other  because  one  of  the  products, 
/-leucine,   is  optically  active. — .1.  F.  B. 
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Wort  ami  httr  ;    Action  of  iron  a"«i//.<  on .     H.  Schjcr- 

ning.     Z.  ges.   Brauw.,   11H>7.  30,  34.">     34(>. 

AiX"ORi>iN"«.;  to  the  »iithor,  the  i'ontr»(lii'tory  nature  of  the 
^t«telllent^  piihlished  lonrerning  the  a<tioii  of  iron  on 
be*r,  is  iirobahly  due  to  the  f»it  that,  with  some  beers, 
ferrii*  salts  an*  foriutHl,  and  with  other*,  ferrous  salts. 
The  ai'tiiins  of  these  two  classes  of  salts  (suliihates)  on 
«ort  and  K^^r  aro  tw;  follows.  The  addition  of  ferric 
sulphate  (iiiH)l(i  grni.  of  iron)  to  wort  {2.")  v. v.)  causes 
the  immediate  dejH>sition  of  a  voluminous,  Hoceulent 
j»re«-ipit«te.  whiih  is  dark-eoloiired  or  almost  colourless 
a<vonlinjj  a^;  hop|>etl  or  nnhopjted  wort  is  used  :  the  action 
of  light  and  agitation  a«ielerates  the  deposition.  With 
some  unhop{i«Hl  worts,  the  addition  of  ferrous  suljihate 
(OHH'Ut  grm.  of  iron  |>er  '2.">  cc.)  produces  a  finely-divided 
(ir^'i)<itate  whi«h  settles  \ery  slowly  to  form  a  greyish- 
white  or  gr*yish-bla»-k  deposit,  whilst  with  others  no 
de|iosition  otcurs.  With  lu>pj>ed  worts,  ferrous  sulphate 
gives  a  reai-tion  very  similar  to  that  ])roduced  by  the 
trrrk  salt.  With  beer,  ferric  sulphate  causes  at  first 
eonsiderable  turbitlity.  and.  later,  the  deposition  of  a 
nust-coloured  pnvipitate,  which  settles  with  difficulty  ; 
the  rapidity  of  the  j^recipitation  increases  with  greater 
speed  than  the  amount  of  iron  added,  and  is  also  favoured 
by  the  a<.-tion  of  light  and  by  agitation.  Ferrous  sulphate 
produces  a  change  only  in  certain  beers,  in  which  it  gives 
a  flotvulent  pret  ipitate  ;  in  greater  dilution  and  on  longer 
standing,  it  apjiarently  becomes  oxidised  and  produces  a 
change  similar  to  that  observed  with  the  ferric  salt.  The 
fact  that  ferrous  suljihate  does  not  cause  alteration  in  all 
been  seems  to  depend  on  the  presence  or  ab.sence  of  one 
or  more  definite,  individual  proteias. — T.  H.  P. 

Beer :   DtUrminalion  of  the  "  apparent  vialtose  "  in . 

C  Bergsten.     Woeh.  f.  Brau.,  1907,  24,  321—322. 

As-srsusG  that  the  percentage  of  solid  extract  of  the  beer 
ha(>  been  determined,  50  c.c.  of  Fehling's  solution,  equal 
to  0-389  grm.  of  maltose,  are  heated  to  boiling.  A  quantity 
of  beer,  as  shown  in  the  accompanying  table  opposite  the 
numljerM  for  solid  extract,  is  then  run  into  the  boiling 
liquid  from  a  burette.  After  boiling  for  four  minutes, 
the  \*\\x\A  is  filtered,  the  first  runnings  being  discarded, 
and  the  hltrate  is  acidified  and  tested  for  the  presence  of 
copper  by  ferrocyanide.  According  to  the  indication  of 
thi?<  test,  a  second  test  is  made  with  a  slightly  greater  or 
lew  <)uantity  of  beer,  ho  that  the  filtrate  contains  just  the 
fainteiit  trace  of  copiK-r.  The  following  table  is  calculated 
for  dark  bcern  ;  with  jiale  beers,  e«j)ecially  those  of  the 
PiWner  type,  up  to  2  cc.  more  of  beer  may  be  required. 


1 

1 

I 

i 

k 

11 

h 

"S 

ii 

i 

l-i 

«2; 

\' 

It 

r 

«-3 

IS 

HE 

»• 

» 

\  " 

40 

4-8 

82 

6-7 

27.5 

••1 

49 

'      4-0 

30 

40 

31-6 

5-8 

27 

M 

*t^ 

4-1 

88 

60 

81 

6-9 

26-5 

%-t  . 

44- & 

4-2 

87 

61 

30-5 

60 

26 

M 

4& 

4-3 

M 

5-2 

30 

e-1 

26-6 

M 

44 

4-4 

35 

!      6-3 

29-6 

6-2 

25 

»• 

4a 

4-6 

84-5 

6-4 

29 

«-3 

24-6 

••T 

4X 

«•• 

88*6 

6-6 

28-6 

6-4 

24 

»■• 

41 

;    ^f 

U 

1  " 

28 

0-6 

23-6 

—.1.  F.  B. 

ffufroAf   [inr*rUuf]   and  nnrr<mf   in   rnriouH   partit   of  thr, 

rinr    nnH    in    #r>m/;    fruits  ;      Hf^tntrhPA    on — .      V 

Martmand.     (om]it.   nnd..   MH)7,   144,   1376_).37i). 

The  author  employed  the  JVt)t  KoiiKchet  grajie  ff.r  his 
inTe^tigationii.  InveHa«M>  wa«i  found  in  all  parfn  of  the 
vine  (pii..  grape  miwt  and  fnilp,  leaver,  ligneoun  Htalks 
of  the  gra|^  bumh.  and  rwt*.).  Htun^.  waw  found  in 
the  leave*,  m  lb*-  itra|je  pulp.  and.  in  very  small  quantity, 
In  the  ro<.t«  ;    It   HIM.  not  ol-^rvefi  m  th«  mn-t  obtained 


by  very  slight  expression  of  the  grape,  although  it  was 
found  in  the  must  obtained  by  the  action  of  strong  pressure 
on  ripe  grapes  ;  it  was  not  found  in  the  ligneous  stalks 
of  the  gra]K>  bunch.  The  author  has  also  detected  invertase 
in  cherries,  currants,  and  pomegranates  ;  pears  contain 
a  very  small  quantity  of  invertase,  but  none  was  found 
in  apples  (see  this  J.,  1907,  629),  oranges  or  lemons. 
The  author  concludes  that  the  hydrolysis  of  sucrose  in 
the  vine  is  effected  by  the  agency  of  invertase  ;  quantitative 
determinations  of  the  hydrolysing  power  of  the 
invertase  in  the  various  parts  of  the  plant  examined, 
with  ])arallel  determinations  of  the  amounts  of  sucrose, 
indicated  that  there  is  a  considerable  excess  of  invertase, 
which,  diffused  into  the  must,  would  be  sufficient  to 
hydroly.se  all  the  sucrose  added  thereto. — L.  E. 

Red  wines  ;    Origin  of  the  deposits  of  the  colouring  matter 

of .     A.  Trillat.     Compt.  rend.,  1907,  144,  1439— 

1441. 

The  author  finds  that  the  deposit  of  the  colouring  matter 
of  red  wines  appears  whenever  an  aldehyde  is  formed  in 
the  wine,  or  the  amount  of  aldehyde  already  present  is 
increased.  This  can  be  caused  by  oxidation  by  air,  and 
takes  place  during  the  ageing  and  also  in  certain  diseases 
of  the  wine. — F.  Shdn. 

Distillery  mashes ;  Acidification  of bi/  tnineral  acids. 

E.  Bauer.     Chem.-Zeit.,  1907,  31,  627—629,  653—654. 

The  object  of  the  lactic  fermentation  of  distillery  seed- 
yeast  mashes  is  not  merely  the  production  of  acid  ;  one 
of  the  functions  of  the  process  is  the  conversion  of  albumin 
into  soluble  products  suitable  for  yeast  nutrition.  The 
process  is  by  no  means  invariably  successful  and  represents 
a  certain  loss  of  sugar.  The  use  of  the  nutrient  extract, 
prepared  from  autolysed  yeast  as  recommended  by  the 
author  for  molasses  dLstilleries  (this  J.,  1902,  1290),  in 
conjunction  with  sulphuric  acid,  enables  the  distiller 
or  manufacturer  of  pressed  yeast  working  with  starchy 
materials  to  dispense  with  the  lactic  acid  fermentation 
of  liis  mashes.  This  combination  is  stated  to  be  a  perfect 
substitute,  both  physiologically  and  chemically,  for  the 
more  expensive  and  uncertain  lactic  acid  process.  The 
quantity  of  sulphuric  acid  to  be  used,  varies  with  the 
nature  and  concentration  of  the  mash.  Whereas  the 
object  of  the  author's  process  is  the  cultivation  of  the 
yeast  in  a  vigorous  state  under  the  most  favourable 
conditions,  that  of  Effront's  hydrofluoric  acid  process 
is  to  obtain  purity  of  fermentation  by  the  use  of  a 
poison  Avhich  is  fatal  to  bacteria  but  to  which  the 
yeast  is  acclimatised.  Biicheler's  process,  in  which 
mineral  acid  is  also  used,  depends  on  a  certain  degree  of 
acidity  towards  "  methyl  violet,"  with  the  object  of 
liberating  the  organic  acids  of  the  mash  without  the 
presence  of  free  mineral  acid.  Actually  this  object  is 
not  attained,  but  the  presence  of  small  quantities  of  free 
sulphuric  acid  is  favourable,  not  harmful  as  Biicheler 
believed.  The  action  of  sulphurous  acid,  hydrochloric 
acid,  formic  acid,  and  formaldehyde  cannot  be  compared 
with  that  of  hydrofluoric  acid,  so  far  as  successful  resnlttt 
are  concerned. — J.  F.  M. 

Tartaric  acid  in  tartars  and  wine  lees  ;  Determination  of 
.     P.  Carles.     See  XXIII. 

Patents. 

Malt  kilns  and  other  drying  sheds.     E.   Orval,   Brussels. 
Eng.  Pat.  27,417,  Dec.  1,  1906. 

This   invention   relates   to   a  heat-distributing  chamlier, 
which  is  shown  in  sectional  elevation  (Fig.  1),  and  sectional 
plan  (Fig.  2).     The  hot  gases  from  the  fire  or  other  source    j 
of  heat,  pass  at  d  into  the  chamlter,  c,  and  thence  proceed    I 
through    tho   flues,    /,    which   are   formed   by   the  spaced 
pillars,  </,  to  tho  heating  (chamber,  a.     A  portion  of  tho    | 
gases  passes  Wtween  the  y)illars,  g,  whilst  the  remainder    j 
prf)ceedH  along  the  flucH.  and  is  discharged  Indow  the  di»- 
[Ksrsion  domes,  /-.      In  thr-  heating  chainb«r,  a.  a  current 
is   produced   in   a  direction   opposite   to  that  of  the  di»' 
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tribution  of  the  hot  gases,  and,  entering  the  chamber,  h, 
through  the  openings,  i,  is  conducted  through  the  passages, 
j,  towards  the  extremities  of  the  flues,  /,  where  it  encounters 
the  main  current  of  the  hot  gases  and  then  mixes  with 
these  in  the  interior  of  the  domes,  k.  This  compensating 
avstera  of  circulation  produces  a  uniform  heating  of  the 
floor  of  the  kiln.— T.  H.  P. 

Alcohol  ;•    Production    of from    wood.      B.    E.    R. 

Newlands,  London.  Eng.  Pat.  16,510,  July  21,  1906. 
The  object  of  this  invention  for  obtaining  alcohol  from 
wood,  is  the  removal  of  the  residual  sulphurous  acid 
from  the  finely-divided  wood,  after  the  latter  has  been 
treated,  and  the  steam  and  part  of  the  sulphurous  acid 
have  been  allowed  to  escape  from  the  autoclave  and 
passed  through  the  condenser.  (See  Classen,  this  J., 
1900,  1028  ;  1901,  734,  1008).  The  process  consists 
in  establishing  a  vacuum  or  a  partial  vacuum  in  the 
autoclave  by  a  device  arranged  so  that  the  vapours 
containing  the  residual  sulphurous  acid  are  drawn  through 
the  condenser  on  their  way  from  the  autoclave. — T.  H.  P. 

Worts  ,•    Process    of    fermenting \_v}ith    addition    of 

hydrogen  peroxide].  P.  Grosfils,  Brussels.  Eng.  Pat. 
18,611,  Aug.  20,  1906. 

Small  quantities  of  hydrogen  peroxide  are  added  to  the 
wort  previous  to  the  primary  fermentation.  Solutions 
of  other  substances,  such  as  sodium  hypochlorite,  calcium 
hypochlorite,  potassium  chlorate,  and  sodium  peroxide, 
may  also  be  used,  and  the  hydrogen  peroxide  may  be 
prepared  by  "  subjecting  hop  fruits  or  cones  to  the  action 
of  hot  air  saturated  with  steam,  thus  producing,  by 
condensation,  a  liquid  charged  with  hvdrogen  peroxide." 

— W.  P.  S. 

Distillery    mashes ;     Process    for    fermenting [with 

addition  of  formaldehyde  and  milk].  G.  Fritsche, 
Strzebowitz,  Austria.  Eng.  Pat.  24,093,  Oct.  29, 
1906. 

A  MIXTURE  of  milk  and  formaldehyde  is  added  to  the 
yeast  and  mash  in  order  to  increase  the  yield  of  alcohol. 


The  mixture  is  prepared  by  adding  1  part  by  volume  of 
formalin  to  1 1  parts  of  boiled  and  cooled"  milk.  The 
quantity  of  this  mixture  added  depends  on  the  capacity 
of  the  mash-tun.  For  instance,  in  the  case  of  a  tun 
holding  2750  litres,  1200  c.c.  of  the  mixture  were  added 
to  the  veast,  and  9600  c.c.  to  the  mash.  (See  also  Fr. 
Pat.  361,643  of  1905 ;   this  J.,  1906.  1062.)— W.  P.  S. 

Liquids  [beer]  containing  gas  ;    Process  and  apparatus  for 

pasteurising under    pressure.      T.    A.    Hearson, 

London.     From   F.    W.    Monninghoff,    Elberfeld,    Ger- 
many.    Eng.  Pat.  28,707,  Dec.  15,  1906. 

The  liquid,  contained  in  open  receptacles,  is  placed  in  a 
closed  vessel  and  heated  therein  to  a  temperature  of 
70°  C.  During  the  heating  the  pressure  is  increased  by 
the  introduction  of  compressed  gas,  such  as  carbon 
dioxide,  so  that  the  escape  of  gas  from  the  liquid  is  pre- 
vented. A  safety-valve  allows  the  gas  to  blow-off  when 
the  pressure  exceeds  that  required.  (See  also  U.S.  Pat. 
838,721  of  1906;    this  J.,  1907,  217.)— W.  P.  S. 

Malting  ;  Process  of .     H.  Heuser,  Chicago,  111.     U.S. 

Pat.  856,637,  June  11,  1907. 

The  grains  are  steeped  and  then  conveyed  through  a 
suitable  closed  pipe  to  the  germinating  chamber,  being, 
in  their  transit,  subjected  to  a  current  of  air,  and  con- 
tinual stirring,  so  as  to  remove  all  superficial  moisture. 

— W.  P.  S. 


XVIIL— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

[Cocoa  analysis]  Pentoses  and  pentosans  ;    Determination 

of ,  and  its  practical  applications.     R.  Adan.     Bull. 

Soc.  Chim.  Belg.,  1907,  21,  211—221. 

The  author  has  examined  the  methods  for  the  deter- 
mination of  pentoses  which  depend  on  the  conversion  of 
the  pentose  into  furfural  and  weighing  the  latter  in  the 
form  of  (1)  phenylhydrazone,  or  (2)  phloroglucide.  The 
results  obtained  by  both  methods  were  fairly  accurate. 
These  methods  were  used  for  the  determination  of  pento- 
sans in  the  beans  and  husks  of  six  samples  of  cocoa  from 
different  sources.  The  pentosan-content  of  the  beans 
was  found  to  range  between  1-19  and  2-19  per  cent., 
with  an  average  of  1-53  per  cent.  ;  that  of  the  husks 
was  found  to  range  between  7*57  and  10-53  per  cent, 
(calculated  on  dry  substance)  with  an  average  of  9-96  per 
cent.  Since,  in  the  manufacture  of  cocoa  powder,  mixtures 
of  beans  from  various  sources  are  employed,  the  amount 
of  pentosans  in  a  cocoa  powder,  free  from  husks,  should 
approximate  to  the  above  value  of  1-53  per  cent.  ;  the 
presence  of  husks  in  the  sample  would,  of  course,  increase 
the  pentosan-content.  Hence,  a  pentosan  determination 
should  prove  useful  for  the  detection  of  huslw  in  cocoa 
powders. — L.  E. 

Patents. 

Casein  or  albuminous  substances  ;    Process  of  producing 

a  compact  mass  from  .     G.  W.  Betz,  Berlin.     Eng. 

Pat.  14,319.  June  22,  1906. 

Sbb  Fr.  Pat.  367,407  of  1906  ;  this  J.,  1906,  1162.— T.  F.  B. 

Food  from   fruit    kernels   and  the   like ;     Preparation   or 

manufacXure  of  human .     E.  H.  Miles,  Cambridge, 

and  S.  J.   von  Romocki,  London.     Eng.   Pat.    18,292, 
Aug.  14,  1906. 

The  kernels,  after  the  outer  coverings  have  been  removed 
by  scalding  and  crushing,  are  heated  in  a  vessel  for  half 
an  hour  to  a  temperature  of  about  105"  C,  under  reduced 
pressure.  The  kernels  are  then  treated  with  purified  light 
I)etroleum    to    remove    fat,    the    solvent    is    exi)elled    by 
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h^atini;  the  mass  to  a  temperature  of  UX>''  C,  or  more, 
and  the  dried  kernels  are  mixed  with  other  foodstuffs. 

— W.  P.  S. 

B\tttfr:    Prottsf  of  rcnoixUing  and  refining .     C.   C. 

Martin    and    W.    D.    Jones,    Denver,    Colo.     U.S.    Pat. 
Sot>.3o3,  June  11,   1907. 

Melted  butter-fat.  separated  from  water,  curd,  etc., 
t  subjected,  in  the  form  of  a  thin  layer,  to  the  action  of 
numerou.*!  jets  of  hot  air  under  pressure,  until  the  impurities 
have  been  exjvUed.  These  impurities  are  removed  by 
means  of  an  exhaust ;  the  butter-fat  is  maintained  in  a 
melted  condition,  emulsitied  with  milk,  cream,  or  sour 
milk,  and  the  mixture  is  then  cooled  and  worked  in  the 
usual  manner. — \V.  P.  S. 

BtUttr  oih  :     Pntumatic  agitating  tank  for .     C.    C. 

Martin    and    W.    D.   Jones,    Denver,    Colo.     U.S.    Pat. 
S5d.354.  June  11,  1907. 

The  apparatus  consists  of  a  closed  tank  for  holding  a 
shallow-  layer  of  the  butter  and  surrounded  by  a  hot- 
water  jacket.  Hot  air  is  forced  into  the  tank  through  a 
main  pij*  having  perforated  branch-pipes  disposed  in 
the  layer  of  butter.  An  exhaust  pipe  is  provided  and 
extends  to  the  outride  of  the  tank  wl.ere  it  connects  with 
a  fan;  this  exhaust  pipe  is  fitted  with  a  drip  pipe  in 
which  butter  oil  is  collected  apart  from  the  other  matters 
separated  from  the  melted  butter. — W.  P.  S. 

Buttfr,  oUs,  lard,  and  fats  ;    Apparatus  for  renovating  and 

refining .      C.  C.  ilartin  and  W.  D.  Jones,  Denver, 

Colo.     U.S.  Pat.  856,355,  June  11,  1907. 

The  apparatus  consists  of  tank  surrounded  by  a  hot- 
water  jacket,  and  having  a  heated  platform  on  which  the 
butter  is  melted.  Partitioned  compartments  are  provided 
for  separatinz  the  curd  from  the  butter-fat,  and  a  conveyor 
cvrin  predetermined  quantities  of  the  melted  fat  to  a 
machine  where  it  is  subjected  to  the  action  of  jets  of  hot 
air  or  <  xygen  (see  preceding  abstracts).  This  machine 
is  in  connection  with  apparatus  for  emulsifving  and 
working  the  purified  butter-fat.— W.  P.  S. 

Baking  powder,   and  process  of   making  the   same . 

O.    Best.   C.   S.   Ash,   and   E.    Samson,   San  Francisco, 
Cal.     U.S.  Pat.  856,672,  June  11.  K>07. 

TABTARir  acid  crystals  are  coated  with  a  solution  of  albu- 
min, the  latter  is  coagulated  by  heat,  and  the  acid  is  then 
incorporated  with  the  other  constituents  of  the  bakine 
powder.— W.  P.  S. 

Bating  powder,  and  proeest  of  making  the  same .     O. 

Be«t,  C.  S.  .\>h,  and  E.  Samson,  San  Francisco,  Cal. 
U..S.  Pat.  8.56.673,  June  11,  1907. 

•A^rjos  is  coatrulated  by  heat,  then  dissolved  in  alkali 
•ohitioD.  and  mixed  with  the  starchv  filling  material  of 
the  baking  f)Owder.  The  acid  ingredient  of  the  latter  is 
nert  added  and  mixed,  so  that  the  a^id  crvstals  are  coated 
wrth  a  film  of  ftarrh  and  albumin.  The  mixture,  after 
bemg  dried.  »  inrorj.r,ratcd  w  ith  the  other  ingredient  of 
Ibe  twkmg  powder.— W.  P.  S. 

(A)— SAXITATIOX  ;    WATER  PURIFIf.ATIOX. 

PATIJtTS. 

Sfmgtor  <dker  liquids ;  Purification  of .  and  apjHinUus 

Ikerffor.     \\ .    f).    Travis.  Hampton,  -Middlesex.      Enc 
Pat  \Z.2fA,  June  8.  1906.  *^' 

The  >evage.  aft/r  f»reliminarv  trratment  in  tanks  such  as 
thoiie  dexcnlied  m  Kntr.  Pats.  ll.riT.l  of  1903  and  4980  of 
IW»5  (this  .1..  \SXt4.  676  ;  J90«,  388)  w  thorouKhiv  a.  rated, 
and  M  then  cr«jdurt4>d  to  the  l>ottom  of  a  fijter-ljed,  the 
'•H"'^  '  "  '!  ''>  ri*«  upwards  through  the  filtering 
"•''  •  "hort  distance  of  it*  nurfaf e.     After 

•■^'■- •■-  ^wage  is  withdrawn  from  this  filter. 


passed  through  settling  chambers,  and  then  over  weirs 
on  to  a  secondary  filter  which  is  provided  with  tray-liko 
layers  of  fine  filtering  material  interspaced  in  the  body 
of  other  coarser  material.  From  the  bottom  of  the  secondary 
filter  the  liquid  is  led  into  further  settling  tanks  before 
being  discharged  into  a  water-course.  Suitable  valves  are 
provided  for  regulating  the  flow  of  sewage  to,  and  through, 
the  beds,  and  air  is  supplied  to  the  bottom  of  the  primarv 
filter.— W.  P.  S. 

Water  purifiers  [  ,•    Electric ].     F.   B.  Hinkson,  and 

The  Hinkson  Electric  Liquid  Purifying  Co.,  Pittsburg. 
Eng.  Pat.  25,940,  Nov.   16,   1906. 

See  Fr.  Pat.  371,055  of  1906  ;  this  J.,  1907,  338.— T.  F.  B. 

Air  ;   Materials  for  purifying .     H.  Ryder  and  L.  C. 

Wilson,  Newark-on-Trent.    Eng.  Pat.  1079,  Jan.  15, 1907. 

The  air  to  be  purified  is  passed  through  a  chamber  in 
which  is  placed  a  number  of  superposed  trays  carrying  a 
mixture  consisting  of  glycerol,  95,  and  potassium  meta- 
bisulphite,  5  parts. — W.  P.  S. 

Trade   effluents ;     Combined   apparatus   for   the   treatment 

of .     B.    and    A.    Broadbent.     Fr.    Pat.    374,974, 

Feb.  23,  1907.     Under  Int.  Conv.,  Feb.  24,  1906. 

See  Eng.  Pat.  4537  of  1906  ;   this  J.,  1907,  164.— T.  F.  B. 


XIX.— PAPER.  PASTEBOARD.  &c. 

Alkali-cellulose.     W.    Vieweg.     Papier-Zeit.,      1907,     32, 
130—131,  174—175. 

Feom  a  study  of  the  amount  of  alkali  taken  up  by  cellulose 
from  solutions  of  different  concentrations,  the  author 
concludes  that  alkali-cellulose  is  <a  chemical  compound 
(absorption  compound)  of  the  general  formula, 
(C6Hio06)n,NaOH.  The  factor,  n,  varies  according  to 
the  concentration  of  the  alkali  solution  employed ;  it 
has  the  value  1  when  the  most  favourable  conditions  for 
mercerising  are  observed,  i.e.,  with  an  alkali  solution  of 
30° — 40°  B.  The  treatment  with  alkali  results  in  a  distinct 
disaggregation  of  the  cellulose  molecule,  (CeHio05)n,  the 
value,  n,  in  this  formula  becoming  smaller.  By  boiling 
with  dilute  alkali  or  by  heating,  gelatinisation  takes 
place,  the  value  of  n  becoming  larger.  The  amount  of 
alkali  taken  up  from  solutions}  of  the  same  by  cellulose, 
decreases  with  rising  temperature.  The  alkali-cellulose 
compound  is  hydrolysed  in  dilute  solutions  of  alkali.  (See 
also  Hubner  and  Pope,  this  J.,  1904,  404.)— A.  S. 

Patent. 

Cellulose  ;    Process  for  the  manufacture  of  threads,    films, 

or    other    forms    of .     M.     Fremery,     Oberbruck, 

E.  Bronnert,  Miilhausen-Niedermorschweller,  Germany, 

.  and  J.  Urban,  St.-Polten,  Austria-Hungary.  U.S. 
Pat.  856,857,  June  11,   1907. 

A  CUPRAMMONIUM  Solution  of  cellulose  prepared  at  a 
temperature  below  10°  C,  is  injected  into  a  solution  of 
caustic  alkali  of  about  1-3  sp.  gr.  The  thick  threads  or 
films  so  prepared  are  washed,  and  dried  under  tension. 

— G.  W.  McD. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS.    AND    EXTRACTS. 

Quinine  ;    Detection  of .     J.    Abensour.     J.   Pharm. 

Chim.,   1907,  26,  25—26. 

The  thalleioquin  reaction  of  Andre  is  obtained  most  satis- 
factorily in  the  yjresence  of  alcohol,  with  neutral  or  faintly 
acid  solutions  of  quinine,  under  the  following  conditions : 
— To  UO   c.c.  of  the  solution,  saturated  aqueous    bromine 
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solution  is  added,  drop  by  drop,  until  the  fluorescence 
disappears ;  10  c.c.  of  alcohol  are  then  added,  followed 
by  1  or  2  drops  of  ammonia  solution.  The  characteristic 
green  colour  is  at  once  obtained.  In  very  dilute  solutions, 
where  the  colour  is  faint,  it  is  rendered  more  evident  by 
shaking  with  a  small  volume  of  chloroform,  in  which  the 
coloured  body  is  soluble.  Salts  of  quinine  should  be 
dissolved  in  alcohol,  and  the  solution  diluted  with  an  equal 
volume  of  water,  before  applying  the  test. 

The  "  erythro-quinine  "  reaction,  obtained  as  follows, 
is  a  very  sensitive  test  for  quinine,  indicating  the  base  in 
a  dilution  of  1  :  1,000,000  of  water.  Ten  c.c.  of  the  faintly 
acid  aqueous  solution  are  treated  with  I  drop  of  a 
saturated  aqueous  solution  of  bromine,  previously  diluted 
with  an  equal  volume  of  water,  1  drop  of  a  ten  per  cent, 
solution  of  potassium  ferrocyanide,  and  1  drop  of  a  ten 
per  cent,  solution  of  ammonia,  and  the  mixture  is  shaken 
with  chloroform  ;  on  separating,  the  latter  shows  a  rose 
colour  in  the  presence  of  quinine. — J.  0.  B. 

Lupeol.     E.  Jungfleisch  and  H.   Leroux.     Compt.  rend., 
1907,  144,  1435—1437. 

The  active  principles  of  the  gutta-percha  of  Palaquium 
Treubi  (this  J.,  1906,  646)  contain  lupeol  cinnamate. 
This  substance  forms  well-defined  monoclinic  crystals, 
having  the  optical  rotation,  aj)=  +  50°  in  chloroform. 
Lupeol  itself  crystallises  in  fine  needles,  slightly  soluble 
in  the  usual  solvents,  and  having  the  rotation,  ap  =  + 
27*24°  in  chloroform.  When  heated  slowly,  it  melts  at 
212°  C,  but  when  heated  rapidly,  it  melts  at  190°— 192°  C, 
and  then  becomes  solid,  owing  to  the  loss  of  water  and 
formation  of  a  hydrocarbon,  "  lupeylene,''  which  on 
further  heating,  melts  at  212°  C.  This  conversion  into  a 
hydrocarbon  takes  place  at  130°  C.  Lupeylene  crystal- 
lises in  fine  needles,  is  soluble  in  chloroform  and 
bromoform,  and  slightly  soluble  in  light  petroleum ;  it 
has  the  optical  rotation,  an  =+24*57°.  Analyses  and 
the  molecular  weight,  406 — 112,  point  to  the  formula, 
C30H50O  for  lupeol.  On  treatment  with  bromine  in 
chloroform,  lupeol  yields  the  monobromide,  m.  pt.  185°  C, 
hydrobromic  acid  being  liberated  at  the  same  time.  With 
lupeylene,  the  dibromo-addition  compound  is  obtained, 
melting  at  about  160°  C.  The  authors  consider  that  the 
dibromo-addition  product  obtained  by  Sack  and  Tollens 
from  lupeol  (this  J.  1904,  1236)  is  identical  with  this 
substance. — F.  Shdn. 

Essential  oils.     Dihydroterpinene  or  carvomerdhene.       Oil 
of  PUea.     F.  W.  Semmler.     Ber.,  1907,  40,  2959—2963. 

By  saturating  an  ethereal  solution  of  sabinene  with  dry 
hydrochloric  acid  gas,  and  then  fractionating,  sabinene 
monohydrochloride,  CioHig.HCl,  was  obtained,  boiling 
at  82°— 86°  C.  at  9  mm.  ;  sp.  gr.,  0-970  at  20°  C.  ;  nD  = 
1-482;  and  aD=-0°  15'.  On  reduction  mth  sodium 
in  absolute  alcohol,  dihydroterpinene  (carvomenthene), 
CioHjg,  was  produced.  This  boils  at  57° — 60°  C.  at  9  mm., 
and  has  sp.  gr.,  0-8184  at  20°  C. ;  no  =  1-4566,  and  ao  = 
-I- 12°  30'  in  a  100  mm.  tube.  The  physical  data  correspond 
with  those  of  dihydrolimonene  and  dihydrophellandrene. 
On  oxidation  with  ozone,  dihydroterpinene  yields  a 
ketoaldehyde,  CjoHigOa,  boiling  at  119° — 125°  C.  at  9  mm., 
with  sp.  gr.  at  20°  C.  of  0-9439;  and  nD  =  1-44962.  The 
aemicarbazone,  Cj2H2402Ng,  melts  at  183°  C.  When  the 
ketoaldehyde  was  oxidi.sed  with  permanganate,  a  methyl - 
keto  acid  was  produced,  CH3.CO.CH2.CH2.CH(C3H7). 
CH2.COOH.  This  boiled  at  174°— 180°  C.  at  9  mm., 
and  had  sp.  gr.,  1-019  at  20°  C,  and  nD  =  1-45662.  The 
phenylhydjazone  melted  at  102°  C.  This  acid  is  identical 
with  the  methylketo  acid  obtained  by  von  Baeyer  from  tetra- 
hydrocarvone.  The  bisnitrosochloride,  (CioHigNOCl),, 
of  dihydroterpinene  melts  at  87°  C,  and  the  nitrol- 
amine  at  107°  C.  The  menthene,  CjoHig,  when  oxidised 
with  ozone  yielded  a  ketoaldehyde,  CHO.CH2.CH(CH3). 
CH2.CO.C3H7,  boiling  at  122°— 124°  C.  at  9  mm.,  and  with 
sp.gr., 0-959  at  20°  C,  and  no  =  1-4483.  Onoxidation  with 
permanganate,  it  gave  an  oxymenthylic  acid,  CjoHigOs, 
the  semicarbazone  of  which  melted  at  162°  C.  'There  is 
no  doubt  that  dihydroterpinene  is  identical  with  the  active 
carvomenthene  obtained  by  the  reduction  of  limonene  1 
monohydrochloride  and  by  the  direct  reduction  of  n-  and    [ 


paeit<fo-phellandrene.     The  following  formula  for  dihydro- 
terpinene is  given  : — 


(CH3)2:CH.CH< 


/CI12.CH2 


-CH, .  CH 


V.CH3. 


The  monohydrochloride  of  sabinene  is  easily  converted 
into  the  dihydrochloride,  m.  pt.  54°  C,  which  passes  into 
terpinene  on  the  removal  of  two  molecules  of  hydro- 
chloric acid.  From  this  it  follows  that  the  one  ethylenic 
linking  in  terpinene  must  be  cyclic  and  that  it  has  the  same- 
position  as  in  dihydroterpinene.  A  sample  of  Pilea  oil 
(Pilea  spec.)  was  examined,  with  the  following  constants  : 
sp.  gr.,  0-8511  at  '20°  C,  nD  =  l-47053,  aD=+59°  10' 
(100  mm.  tube).  Analysis  indicated  that  the  oil  consist«d 
for  the  most  part  of  terpenes.  A  small  amount  of  pinene 
had  been  previously  found  in  the  oil.  On  fractionation, 
the  principal  part  of  the  oil  boiled  at  167° — 168°  C.  This 
fraction  had  sp.  gr..  0-8402  at  20°  C.  nD  =  1-46954. 
aD=+61°  21'  (100  mm.  tube).  A  glycol  was  obtained 
on  oxidation,  showing  the  principal  constituent  of  Pilea 
oil  to  be  dextro-rotatory  sabinene. — F.  Shdk. 

Chenopodium     anthelmiiUicum     [American     wormseed] ; 

Essential  oil  of  .     E.   Kremers.     Pharm.   Review,^ 

1907,  25,  155—157. 

The  characters  of  three  specimens  of  the  oil  distilled  in 
1900 — 1902  lav  between  the  following  limits  : — Sp.  gr., 
0-9621—0-9753;  ap  =— 2°5'  to  2°23'  for  50  mm. 
at  21-8°  C.  ;  saponification  value,  3-6 — 14-5;  acetyl 
value,  246 — 259.  From  the  behaviour  of  the  oil  during 
acetylation,  chemical  changes  other  than  mere  esteri- 
fication  appear  to  occur.  The  behaviour  of  the  oil  on 
heating  was  remarkable :  on  attempting  distillation, 
decomposition  took  place  with  explosive  violence.  The 
same  result  occurred  when  the  saponified  oil,  rectified  by 
steam  distillation,  w£ks  heated  to  near  its  boiling  point. 
Apparently  the  oil  contains  a  large  percentage  of  a  very 
unstable  alcohol  from  which  water  is  readily  separated 
on  heating,  thus  generating  steam. — J.  0.  B. 

Samoan  flowers  and  drugs  j    Production  of  essential  oils 
from  .     0.  Thiele.     Chem.-Zeit.,  1907,  31,  629. 

The  climate  of  the  Samoan  Islands  is  extremely  favourable 
to  the  production  of  raw  materials  for  the  perfumery 
industry,  but  difficulties  of  transport  and  the  lack  of 
organised  cultivation  and  manufacture  hinder  the  develop' 
ment  of  the  industry.  Products  such  as  odorous  resins, 
leaves,  fruits,  and  roots,  which  preserve  their  properties 
for  a  considerable  time,  could  be  collected  and  exported 
for  treatment.  Of  such  materials  Samoa  produces  r 
the  roots  of  the  mumuta  grass,  a  species  of  Andropogon, 
the  fruits  of  Parinarium  laurinum  and  Agleia  edulis, 
the  resins  of  various  native  trees,  the  leaves  of  Acronyehia, 
Sigesbeckia  orietUalis,  Nelitris  vitiensis,  Alyxia  species, 
Evodia  hortcnsis,  and  species  of  Citrus.  The  problem 
of  exploiting  the  more  perishable  blossoms  which  abound 
in  the  islands,  is  more  difficult  for  the  reasons  stated 
above.  In  this  category  the  ylang-ylang  perfume  is  by 
far  the  most  important,  since  the  ylang  tree  (Cananga 
odorata)  grows  in  the  islands,  and  the  blossoms  have 
already  been  worked  in  a  crude  and  primitive  way  for 
the  preparation  of  native  perfumes.  The  introduction 
of  portable  apparatus  or  of  enfleurage  by  the  cold  or  hot 
system  by  means  of  cocoanut  oil  would  be  the  best  way  of 
dealing  with  the  transport  difficulty ;  labour,  however, 
is  quite  unorganised.  Other  blossoms  available  are: 
species  of  Gardenia,  Drymispermum  Burnettianum, 
species  of  Oestrum,  Melochria  odorata  and  manv  others. 

Aj.  F.  B. 

Citral.     C.   Harries   and   A.   Himmelmann.     Ber.,    1907, 
40,    2823—2826. 

The  authors  have  studied  the  products  of  the  action  of 
ozone  upon  citral.  Citral  a  and  b  were  treated  in  the 
same  way,  by  passing  ozonised  oxygen  through  their 
solution  in  light  petroleum.  The  clear  syrup  which 
separated  out,  had  the  properties  of  an  ozonide  and  the 
composition,   CjoHigOs.     It  is  a  mixture    of    the    mon- 
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ozonide  ajid  the  dioronide  of  citrftl.  for  it  is  not  changed  by 
the  action  of  soiliuin  bioarbonate.  After  warming  with 
water.  hvdrok:en  ivroxide.  la-vulinio  aldehyde,  and  acetone 
superoxide  «.an  W  detei^ted.  The  diozonides  of  citral 
a  and  h  can  be  produced  by  a  similar  method  if  carbon 
tetrachloride  be  used  in  place  of  light  jx'troleuni.  The 
dioionkie.  CioHigO^.  separates  as  a  thick,  clear  oil.  which, 
after  drying  in  a  vacinnn,  sets  to  a  glassy  solid.  Unlike 
the  monozonides.  the  diozonides  do  not  decolorise  bromine. 
When  warmed  on  the  water-bath,  the  diozonide  of  citral 
gave  a  nearly  quantitative  yield  of  la'vulinic  aldehyde. 
Ijpvulinic  acid,  and  acetone  ;  there  was  also  evidence 
of  the  formation  of  glyoxal. — F.  Shdx. 

Ht/drcgf nation    method  of  Sahalier  and  SendfreTW  :     Xetv 

appli(ationt   of .     C.    J.    Enklaar.     Chein.    Week- 

blad.  1907.  4.  322—324.     Chem.  Zentr.,  1907.  2.  56. 

Thb  author  has  applied  the  method  of  reducing  by  means 
of  pure  hydrogen  and  finely-divided  metals  to  unsaturated 
aliphatic  compounds,  such  as  ooiniene,  geraniol.  linalool. 
and  citral.  The  hydrocarbons  were  readily  converted 
into  the  corresponding  saturated  compounds,  whilst  the 
alcohols  yielded,  in  part,  the  corresponding  hydrocarbons, 
and  in  part,  saturated  alcohols,  the  production  of  the  latter 
proceeding  most  readily  at  temjieratures  between  130° 
and  140°  C.  From  citral.  besides  the  exyiected  aliphatic 
compounds,  a  series  of  cyclic  compounds  was  obtained, 
amongst  which  was  an  alcohol  resembling  the  menthol 
from  peppermint  oil.  The  author  finds  that  in  this  method 
of  reduction,  copper  cives  better  results  than  nickel, 
and  he  L<«  of  the  opinion  that  the  hvdrogen  is  absorbed  by 
the  finelv-divided  metal,  without  forming  a  compound. 

—A.  S. 

Cyfloifmoni/lidenepropenal  :     an   aldehyde   tiith    the   odour 

of    riolfl^t :     Si/nihesis    of .     P.    Barbier.     Compt. 

rend..  1907.  144.  1442—1443. 

.\  soLmoif  of  lemonal  (citral)  and  propyl  aldehyde  in 
alcohol  and  water  was  treated  with  a  dilute  solution  of 
sodium  carbonate.  C)n  fractionation,  two  isomeric 
aldehydes  were  obtained,  boiling  at  147° — 148°  C,  and 
ISK'  —  lfTtr  C.  at  13  mm.  The  aldehyde  boiling  at  147° 
—  UK'  C.  is  readilv  oxidised,  and  has  the  constitution: 
fCH,»,C  :  CH(CH2)2C(CH3) :  CH.CH  :  QCHsJ.CHO.  On 
diMolving  in  cold  fJO  per  cent,  sulphuric  acid,  and  warming 
to  Sfftn  G(f  C.  ring-formation  takes  place.  The  product. 
oo  di«tilling  in  a  vacuum,  vields  two  fractions  boiling  at 
!»- 12.V-  C.  and  132^—133^  C,  and  both  having  the 
same  composition.  They  are  somewhat  oily  liquids  with 
•  vlisht  amber  colour.  They  give  semicarbazones,  one 
ineltina  at  174'  — 17.5'-  C,  whilst  the  other  could  not  be 
cmttalljsed.  They  have  a  strong  odour  of  freshly  gathered 
riolet*.  which  disappears  rapidly  owing  to  oxidation. 
The  following  represents  the  constitution  of  the  products  : 

^CH,  .  C(CH3)^ 

CH2.C(CH3)2 

— F.  Shdn. 


CH, 


t\  jC.CH:C(CH3).CH0 


Alrr,hfi   and   tthrr   in   thrir   mizturei :     Quick   method   of 

d^frmmnJvm   of .     J.    Fleischer   and    H.    Frank. 

Chem.-Zeit..   19r»7.  31.  fift.";. 

Ir  benzene  and  water  are  abided  to  a  mixture  of  alcohol 
and  ether,  the  latter  n  di-xolved  in  the  U-nzene  and  the 
former  in  the  water,  so  that,  by  rea<iini:  off  the  volume  of 
the  laven,  the  firojwrtion  of  alcohol  to  ether  in  the 
original  mixture  is  f^uirkly  estimated.  For  example: 
10  r  ,r,  ni  an  alroholether  mixture  were  mixed  with  5  c.c. 
of  Unz/^c  and  r,  r.r.  of  wafer.  .After  standing  for  a  few 
minat*^,  the  upfifr  layer  measured  12  c.f.  and  the  lower, 
8  r.r.  ;  hencc^the  jrt-oiiortion  of  ether  to  alcohol  in  the 
mixtare  wa«  7  :  3.  When  wat<-r  is  pres«>nt.  the  »]>.  gr. 
of  the  mixtare  '»  taken  l^eforr-  tho  a*ldition  of  benzene 
and  water,  and  the  »p.  gr.  of  the  a^jucouji  alcohol  is  given 
bjr  tbe  frftmula 

.      10  «r  -  a  X  0^29 
10 -a 


where  ^  is  the  sp.  gr.  of  the  aqueous  alcohol,  d  is  the 
sp.  gr.  of  the  original  mixture,  a  is  the  number  of  c.c.  of  ether 
present,  and  0-729  the  sp.  gr.  of  ether.  From  the  figure 
obtained,  the  alcohol  content  can  be  ascertained  from  the 
ordinary  tables  (Tralles).  For  example :  A  mixture 
of  sp.  gr.  0880  was  found  to  contain  20  per  cent,  of  ether. 
Using  the  above  formula,  c  =0-917,  which  corresponds 
to  an  alcohol  of  58°  Tr.  (volume  per  cent.).  The  mixture 
contained,  therefore,  46  per  cent,  of  alcohol,  34  per  cent, 
of  water,  and  20  per  cent,  of  ether  (by  volume).— J.  C.  C. 

Copaiba  balsam  j    Sensitive  test  for  colophony    in . 

L.  E.  Walbum.     ^ee  XXIII. 

Tartaric   acid   in  tartars  and  ivine  lees  ;    Determination 
of .     P.  Carles.     See  XXIII. 

Patents. 

Aromatic    sulphinic    acids';     Manufacture    of .     C. 

Dreyfus  and  the  Clayton  Aniline  Co.  Ltd.,  Manchester. 
Eng'.  Pat.  13,054,  June  5,  1906. 

Aromatic  sulphinic  acids  are  produced  by  acting  on  a 
solution  of  a  diazo-derivative  of  a  primary  aromatic 
amine  with  a  reducing  agent,  in  the  presence  of  a  dissolved 
copper  salt  and  sulphur  dioxide.  Zinc  dust,  titanous 
sulphate,  stannous  salts,  dextrose,  and  glycerol  are 
mentioned  as  reducing  agents,  or  the  reduction  may  be 
effected  by  electrolysis. — F.  Shdn. 

Sulphonic  acids  ;  Process  for  the  manufacture  of  the  sodium 

salts  of  aromatic .     P.   W.   Uhlmann,  Charlotten- 

burg,  Germany.  Eng.  Pat.  24,826,  Nov.  5,  1906. 
Under  Int.  Conv.,  Nov.  6,  1905. 

See  Ft.  Pat.  371,089  of  1906  ;  this  J.,.1907,  279.— T.  F.  B. 

Monoiodobehenic    acid ;     Manufacture    of .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F. 
Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  23,648a, 
Oct.  24,  1906. 

See  Addition  of  Oct.  23,  1906,  to  Fr.  Pat.  362,370  of  1906  ; 
this  J.,   1907,  278.— T.  F.  B. 

Isobornyl  esters  ;    Manufacture  of  ,   and  the  obtain- 

merit  of  bye  products.  C.  Weizmann  and  The  Clayton 
Aniline  Co.  Ltd.,  Manchester.  Eng.  Pat.  23,875a, 
Oct.  26,   1906. 

Isobornyl  esters  can  be  obtained  by  the  use  of  pinene 
hydrochloride  which  has  been  obtained  from  turpentine 
purified  in  accordance  with  Eng.  Pat.  23,875  of  1906. 
Dipentene  and  other  oils  are  obtained  as  by-products. 

— F.  Shdn. 

Camphor  from  isoborneol ;    Manufacture  of .     Basler 

Chemische  Fabrik,  Basle,  Switzerland.  Eng.  Pat. 
9857,  April  27,  1907.  Under  Int.  Conv.,  April  28, 
1906. 

I.soBORNEOL  Can  be  oxidised  to  camphor  by  nitric  acid  at 
low  temperatures,  depending  on  the  acid  employed ; 
thus,  with  fuming  acid,  oxidation  is  performed  at  0°  to 
5°  C,  and  with  50  per  cent,  acid,  at  25°  to  30°  C.  The 
presence  of  "  nitrous  oxide  "  is  necessary  for  the  oxidation  ; 
if  the  nitric  acid  is  free  from  it,  a  small  quantity  of  coj)per 
may  be  added.  (See  also  U.S.  Pat.  802,793  of  1905; 
this  J.,  1905.  1188,  and  Fr.  Pat.  365,974  of  1906;  thi.s 
J.,   1906,   1002.)— T.  F.  B. 

Arbutin     derivative     [Monobcnzoylarbutin]  ;      Method    ol 

producing  an .     C.  Vilmar.  Andcrnach  on  the  Rhine, 

Germany.     Eng.  Pat.  5542,  Mar.  7,   1907. 

.Monobenzoylarbutin  can  be  prepared  by  the  addition 
of  benzoyl  chloride  to  a  solution  of  arbutin,  the  free  acid 
resulting  from  the  action  being  neutralised  by  the  addition 
of  alkali.  InsU^ad  of  a  solution  of  arbutin,  a  clarified 
extract  of  drugs  containing  arbutin  may  be  used,  particu- 
larly the  extract  of  bear-berry  leaves  ( Uva  ursi). — F.  Shdn. 
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Dialkylbarhituric  acid ;    Process  of   manufacturitig  . 

M.  Conrad,  Aschaffenburg,  Assignor  to  E.  Merck, 
Darmstadt,  Germany.    U.S.  Pat.  856,622,  June  11,  1907. 

A  DiALKYLMALONYLAMiDE  or  a  dialkvlmalonaminic  ester 
is  condensed  with  thiourea  in  presence  of  an  alkaUne 
condensing  agent,  and  the  dialkylmalonylthiourea  thus 
formed  is  oxidised  to  dialkylbarhituric  acid  in  the  usual 
manner. — T.  F.  B. 

Formic  acid  from  formates  ;    Process  for  'producing  con- 
centrated   .     E.    Franke,   Assignor  to   Chem.  Fabr. 

Griinau,  Landshoff,  und  Meyer  A.-G.,  Griinau,  Germany. 
U.S.  Pat.  857,046,  June  18^  1907. 

SEEFr.  Pat.  367,313  of  1906  ;  this  J.,  1906,  1173.— T.  F.  B. 

Formaldehyde  ;   Production  of  gaseous  .     Farbenfabr. 

yorm.  F.  Bayer  und  Co.  First  Addition,  dated  Feb.  15, 
1907,  to  Fr.  Pat.  366,605,  May  26,  1906.  Under  Int. 
Cony.,  March  28,  1906.     (See  this  J.,  1906,  1063.) 

Formaldehyde  is  liberated  from  its  aqueous  solutions 
bj-  the  addition  of  peroxides  which  haye  an  alkaline 
reaction,  or  of  the  per-acid  salts  deriyed  therefrom. 

— T.  F.  B. 

Isdborneol   esters ;     Manufacture   of   .     The   Clayton 

Aniline  Co.,  Ltd.  Fr.  Pat.  375,007,  Feb.  19,  1907. 
Under  Int.  Cony.,  April  5,  1906. 

See  Eng.  Pat.  8266  of  1906 ;   this  J.,  1907,  223.— T.  F.  B. 

DicMorethoxy ethylene ;      Process     for     preparing     . 

G.  Imbert.     Fr.  Pat.  375,167,  March  1,  1907. 

Trichlobethylene  or  acetylene  tetrachloride  is  boiled 
with  the  product  obtained  by  heating  alcohol  (not 
necessarily  absolute)  with  a  caustic  alkali  and  a  substance 
which  has  an  afi&nity  for  water,  such  as  lime  or  calcium 
carbide  ;  the  yield  of  dichlorethoxyethylene  is  stated  to 
be  good.— T.  F.  B. 

Chloracetic  ester  and  acid ;    Process  for  preparing . 

G.   Imbert.     Fr.    Pat.   375,168,   March   1,    1907. 

See  Eng.  Pat.  5013  of  1907  ;   this  J.,  1907,  637.— T.  F.  B. 

Pseudoionone   hydrate   and  an   isomeride   of  the  formida, 

C13H22O2 ;     Process   for   producing .     P.    Coulin. 

Ger.  Pat.  172,653,  May  5,  1904. 

Pseudoionone  is  treated  in  the  cold  with  moderately 
concentrated  acids,  until  it  is  partially  converted  into 
ionone,  and  then  fractionated  ;  the  part  boiling  at  a  higher 
temperature  than  ionone  is  treated  with  steam,  to  remove 
unaltered  pseudoionone  and  /3-ionone,  and  then  with  an 
alkali  sulphite  or  bisulphite  solution,  which  dissolves  the 
pseudoionone  hydrate,  leaving  a  new  compound  which, 
when  pure,  has  the  composition,  C13H22O2 ;  its  spec, 
gray,  is  approximately  1  ;  b.  pt.,  166"8°  to  169-8°  C.  at 
105  mm.  ;  refractive  index,  1-50647  at  21°  C.  It  is  not 
volatilised  by  steam,  and  after  standing,  crystallises  to 
a  substance  of  m.  pt.  80°  C— T.  F.  B. 

Coumarincarhoxylic  acid  amides  ;    Process  for  preparing 
.     E.  Merck.     Ger.  Pat.  172,724,  AprU  14,  1905. 

Amides  of  coumarincarhoxylic  acid  are  obtained  by  heat- 
ing salicylic  aldehyde  with  malonamide  or  its  X-substi- 
tution  products,  thus  :  — 

P„^OH    ^C0.XR2  _ 

^«^^HO''"CH2CO.NR2  ~ 

C6H4<2^  ?^ +  XHR2  +  H2O. 


TH:C.CO.NR, 


— T.  F.  B. 


Alkaline-earth    salts    in    colloidal    or    gelatinous    form ; 

Process   for   the   manufacture   of .     Chem.    Werke 

vorm.  Dr.  H.  Byk.     Ger.  Pat.  178,763,  Feb.  7,  1905. 

Alkaxine- EARTH  salts  are  obtained  in  a  colloidal  condition 
by  using  alcoholic  solutions  of  one  or  both  of  the  com- 
ponents from  which  the  salts  are  prepared.  The  colloidal 
salts  are  stated  to  be  useful  in  medicine.  (See  also 
Neuberg  and  Xeimann,  this  J.,  1906,  926.)— A.  S. 
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Edefs  solution  {Ammonium  oxalate  and  mercuric  chloride) 
and  ferric  solutions  ;  Influence  of  oxygen  on  the  photo- 
chemical reactions  in  .     A.  Jodlbauer.     Z.  physik. 

Chem.,   1907,  59,   513—531.     (See  also  this  J.,   1905,. 
903.) 

The  author  has  investigated  the  action  of  light  and  oxygen 
on  :  (1),  Eder's  solution,  consisting  of  2  vols,  of  a  4  per 
cent,  solution  of  ammonium  oxalate  and  1  vol.  of  a  5 
per  cent,  solution  of  mercuric  chloride  ;  (2),  a  4  per  cent, 
solution  of  ferric  oxalate  ;  and  (3),  a  4  per  cent,  solution  of 
ferric  tartrate,  parallel  experiments  being  also  carried 
out  in  M'hich  the  oxygen  was  replaced  by  hydrogen. 
In  absence  of  oxygen,  the  amount  of  the  decomposition 
of  Eder's  solution  by  light  is  about  eighty  times  as  great 
as  when  the  solution  is  saturated  ■with  oxygen,  but  in 
both  cases,  mercurous  and  ammonium  chlorides  and  carbon 
dioxide  are  formed  in  the  proportions  required  by  the 
equation  :  2HgCl2  +  (XHi)2C204  =  HgoCU  +  2CO2  + 
2XH4CI.  The  decomposition  of  ferric  oxalate  by  light 
is  also  considerably  increased  if  oxygen  is  excluded, 
but,  while  the  amount  of  ferrous  oxalate  precipitated 
is  greatly  augmented,  carbon  dioxide  is  only  formed 
in  slightly  larger  quantity,  whence  it  is  concluded  that  a 
soluble  intermediate  product  is  formed  when  oxygen  is 
present.  Further,  the  separation  of  carbon  dioxide 
begins  immediately,  whilst  for  the  deposition  of  ferrous 
oxalate,  there  appears  to  be  an  induction  period  after  the 
action  of  the  light  commences.  With  ferric  tartrate, 
the  separation  of  ferrous  tartrate  is  accelerated  by  exclu- 
sion of  oxygen,  whilst  the  formation  of  carbon  dioxide  is 
hindered.  This  result,  as  is  shown  by  the  consumption 
of  oxygen  during  the  exposure  to  light,  depends  upon  the 
formation  of  an  intermediate  oxidation  product  which 
remains  in  solution.  Eder's  solution  is  rendered  more 
sensitive  by  the  presence  of  certain  fluorescent  compounds, 
which,  however,  lose  their  fluorescence  and  also  their 
sensitising  action  when  added  to  solutions  of  ferric  oxalate 
or  tartrate.  The  variations  in  the  amount  of  absorbed 
oxygen  present  in  Eder's  solution  are  probably  the  cause 
of  the  deviations  observed  in  photometric  measurements 
made  with  this  solution.  The  amoimt  of  decomposition 
occurring  in  ferric  oxalate  and  tartrate  solutions  in  the 
dark  is  negligible. — T.  H.  P. 

Bromide  prints  toned  sepia  by  the  sulphide  process  ;  Re- 
agents  for    reducing   ,      H.  E.  Smith.      Phot.    J., 

1907,  47,  281—283. 

The  silver  sulphide  of  sepia-toned  bromide  prints  may  be 
"  more  or  less  completely  "  converted  into  silver  halide 
(which  is  subsequently  removed  by  thiosulphate)  by  the 
following  reagents  : — Aqueous  solutions  of  cupric  chloride 
or  bromide,  or  of  cupric  chloride  and  sodium  chloride  ; 
aqueous  solutions  of  chlorine,  bromine,  or  iodine  ;  solu- 
tions of  iodine  in  alcohol  or  potassium  iodide  solution  ; 
acid  permanganate  solutions.  It  is  stated  that  iodine 
in  potassium  iodide  solution  is  the  only  one  of  the  above 
that  will  completely  decolorise  the  print. — T.  F.  B. 

Patent. 

Photographic  papers.  Soc.  Anon,  des  Plaques  et  Papiers 
Photographiques  A.  Lumiere  et  ses  fils.  Fr.  Pat. 
374,763,  April  25,  1906. 

The  addition  of  developers  to  printing  papers  containing 
an  excess  of  soluble  silver  salt  to  produce  papers  developed 
by  water  alone,  is  unsatisfactory,  the  silver  salt  being 
reduced  after  some  time.  This  can  be  remedied  by  the 
addition  of  sulphurous  acid  to  the  emulsion  or  to  the 
developing  solution  with  which  it  is  treated  :  for  example, 
100  c.c.  of  a  20  ix>r  cent,  gallic  acid  solution  and  10  c.c. 
of  liquid  sulphur  dioxide  are  incorporated,  in  the  dark, 
with  200  c.c.  of  a  citrate  eumlsion. — T.  F.  B. 

b2 
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XXII.— EXPLOSIVES,   MATCHES,    &c. 

£xfd>.K<if.<  :     A'(//t\<    res^K-cUiKj    ii)ip<.>rt<ition    of into 

Brithh    India.     Board    of    Trade    J..    July    11,    1907. 

A  xoTiFiCATios  (No.  4555 — 4)  of  31st  May,  1907.  lays 
down  Rules  for  regulating  the  transport  and  importation 
of  explcksivos  into  India.  The  Rules  provide,  inter  alia, 
that  explosives  shall  not  lie  imported  by  sea  or  land  into 
RritL*h  India,  except  in  aocordance  with  the  conditions 
of  a  license  to  im(x>rt  the  same — provided,  however,  that 
in  accordance  with  certain  rules  laid  down  in  the  Notifi- 
cation, explosives  may  l>e  imjHirted  by  sea  previous  to 
the  grant  of  the  importation  license.  Explosives  may  not 
l<«  im}iorte<l  by  sea  except  at  one  of  the  Ports  of  Calcutta 
(including  Moyapur  and  Diamond  Harbour),  Madras, 
Bombay.  Rangoon,  Calicut.  Karachi.  Aden  and  (in  the 
c«6e  of  crackers  only)  Neirapataui  and  Moulmein.  A 
license  to  import  explosives  by  sea  from  Rangoon  into  the 
Port  of  Akyab.  Sandoway.  Kyouk  Phyoo.  Tavoy.  Mergui, 
or  Victoria  Point,  as  the  case  may  be,  iiiay  be  granted  by 
the  Magistrate  of  the  District  in  which  such  port  is  situated. 
The  fee  payable  for  the  license  to  import  explosives  is 
10  r«..  but  if  such  explosives  are  re-imported  from  one 
B^iti^h  port  to  another  a  fee  of  1  r.  only  will  be  charged. 
The  licenses  to  import  may  be  granted  as  follows  : — 

(a)  If  the  importation  is  by  sea,  by  the  Commissioner 
of  Police  of  Calcutta,  Madras,  Bombay,  or 
Rangoon,  or  the  District  Magistrate  of  Calicut, 
Karachi,  Aden,  Negapatam,  or  Moulmein,  as 
the  case  may  be,  and 

(6)  If  the  importation  is  by  land,  by  the  Magistrate 
of  the  District  to  which  the  explosives  are  con- 
signed, or  if  they  are  consigned  to  a  Presidency 
town  or  Rangoon,  by  the  Commissioner  of  Police. 
The  present  Rules  supersede  all  previous  rules  issued 
in  accordance  with  the  Indian  Explosives  Act  of  1884. 

-[T.R.] 

Ouncc/ton  :    The  «low  decomposition  of  wet .     J.  C.  A. 

Simon  Thomas.     Z.   angew.    Chem.,    1907,   20,    1143- 
1145. 

Thb  author  has  examined  guncotton  which  had  been 
•tored  wet.  ae  torpedo  charges,  for  about  20  years.  He 
haa  previou-sly  placed  on  record  the  result  of  an  examina- 
tioo  after  twelve  years  storage  (this  J.,  1898,  1179). 
The  guncotton  in  question  had  a  nitrogen  content  of 
12-98  per  cent.,  and  was  found  to  l>e  perfectly  stable, 
M  will  be  Mren  from  the  following  tests.  Simon  Thomas 
UM.  (Heated  at  99'— 101=  C.  for  8  hours  per  dav).  No 
brown  fumes  in  10  days.  Sy  test.  (Heated  at"ll5°  C. 
for  H  hours  per  day  and  weighed.)  Loss  in  12  days, 
4-48  j*r  cent.  HigbeJ^t  dailv  loss,  0-40  yier  cent.  Berg- 
mann  and  Junk  ttat.  (Heated  at  130'-— 132°  C).  2-71- 
2-82  c.c.  of  nitric  oxide  at  (/  C.  and  760  mm.  evolved, 
per  grm.  of  gunrotton  in  2  hours. 

The  guncotton  had  l>een  mixed  with  excess  of  calcium 
^baute  before  storage.  l>uring  storage  a  slow  decom- 
Py^^jy  0<  the  celluloBC  nitrate  takes  place,  the  oxides 
of  Btoogco  to  formed  being  neutrali-sed  by  the  calcium 
wbooate.  r>ne  hundred  grms.  of  the  dry  guncotton 
were  treated  with  wat«-r,  and  the  calcium  safts  contained 
in  the  filtrate  estimated  bm  calcium  nitrate;  the  free 
c«Jctain  carbonate  remaining  in  the  guncotton  was  also 
determined-     The   following   figures   were   obtained. 


Eqnivalent  \    x,o»    ' 

.N»Oi.  C«<N  (),),,     found.      CaCO,, 

mgrma.         mt^nui.       mgrnu.  per  cent. 


87-4 
«7t>» 


182-7 
1021-2 


153-1 
500-0 


1'6» 

0-85 


The  aothor  conairlen  that  the  fa^t  that  the  amount  of 
nitrogen  pentoxirlc  t/re«ent  after  12  vears  storage  is 
greater  than  the  calculated  amount  bw-ed  on  the  determin- 
ation   of  the   calcium    present,    it    probably   due   to   the 


presence  of  sodium  nitrate,  whilst  the  lower  amount  of 
nitrogen  j>entoxide  found  after  20  years  storage,  is  due 
to  the  presence  of  calcium  bicarbonate  in  the  filtrate. 
(See  also  this  J.,  1898,  1180;    1903,  924;    1904,  953.) 

— G.  W.  McD. 

Patents. 

Explosives ;      Manufacture     of .     C.     Duttenhofer, 

Diineberg.  Gerniaiiy.     Eng.  Pat.  791,  Jan.  11,  1907. 

Instead  of  adding  indifferent  substances  and  alkali 
bicarbonates  to  powders,  in  order  to  prevent  muzzle 
flame,  claim  is  made  for  the  use  of  soaps,  such  as  sodium, 
potassium,  calcium,  or  magnesium  soaps,  or  so-called 
soaps  such  as  "  colophonic  soda,  baryta  or  argillaceous 
earth."  A  powder,  for  example,  containing  5  per  cent. 
of  sodium  soap,  prevents  muzzle  flame  as  effectively 
as  one  containing  5  per  cent,  of  vaseline  and  1  per  cent, 
of  sodium   bicarbonate. — G.  W.  McD. 

Explosives.     M.    A.    G.    Himalaya.     Fr.    Pat.    374,656, 
Feb.  15,  1907.     Under  Int.  (jonv.,  Feb.  16,  1906. 

See  U.S.  Pat.  853,085  of  1907  ;  this  J.,  1907.  717.— T.  F.  B. 

Explosives  ';    Manufacture  of .     M.  A.  G.  Himalaya. 

Fr.   Pat.   374,932,  Feb.   22,   1907.     Under  Int.   Conv., 
Feb.   24,   1906. 

FiNELY-POWDEEED  potassium  chlorate  (75 — 85  parts), 
is  mixed  to  a  paste  with  linseed  oil  (6 — 15  parts).  This 
paste  is  then  incorporated  with  starch,  sugar,  charcoal, 
or  resin  (8 — 19  parts).  The  mass  is  granulated  and 
exposed  to  the  action  of  the  air,  to  oxidise  the  linseed  oil 
and  harden  the  grains.  To  increase  the  explosive  force, 
manganese  dioxide,  barium  peroxide,  picric  acid,  etc., 
may  be  added. — G.  W.  McD. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Drying  chambers  especially  adapted  for  use  in  laboratories. 
E.,  E.,  and  J.  H.  Clements  and  J.  E.  Wheeler,  London. 
Eng.  Pat.  2775,  Feb.  4,  1907. 

A  METAL  drying  chamber  is  surrounded  on  all  sides, 
except  the  front,  w  hich  is  closed  by  a  door,  with  alternating 
steam  and  air  passages  formed  by  sheets  of  corrugated 
metal,  and  is  also  covered  with  a  layer  of  insulating  material 
protected  by  an  outer  metal  casing.  Air  enters  an  opening 
in  the  bottom,  passes  through  the  air-passages  into  the 
chamber,  and  leaves  by  an  opening  in  the  top.  The  steam 
enters  at  the  top,  and  passes  down  through  the  steam- 
passages  to  an  exit  pipe  at  the  bottom. — W.  H.  C. 

Photometer.     T.     Torda,     London.     U.S.     Pat.     857,124, 
June  18,  1907. 

See  Eng.  Pat.  4020  of  1905  ;    this  J.,  1906,  91.— T.  F.  B. 
INOROA  NIC—Q  VAN  TIT  A  TI VE. 

Iron  in  the  presence  of  titanium ';    Determination  of . 

F.   A.   Gooch  and   H.    D.   Newton.     Z.    anorg.   Chera., 
1907,  54,  213—216. 

Ferric  solutions  containing  titanium  are  reduced  by 
means  of  zinc  in  the  usual  manner,  and  fhe  simultaneously 
reduced  titanous  compounds  are  oxidised  baick  to  the 
titanic  condition  by  means  of  cupric  sulphate,  cupric 
oxide,  or  bismuthic  oxide.  The  complete  oxidation  of 
titanous  salts  is  indicated  by  the  disappearance  of  the 
characteristic  violet  colour.  After  filtering  off  the  exce«» 
of  oxidising  agent  and  the  reduced  cuprous  salt,  copper, 
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or  bismuth,  as  the  case  may  be,  the  iron  in  the  filtrate 
is  determined  with  complete  accuracy  by  titration  with 
permanganate. — O.  R. 

Ammonia ;      New     method     for     determining -.     A. 

Ronchese.     J.  Pharm.  Chim.,  1907.  25,  611—617. 

The  method  depends  on  the  fact  that,  in  the  presence  of  a 
large  excess  of  formaldehyde,  ammonium  salts  form 
hexamethylenetetramine,  liberating  the  acid  quanti- 
tatively. Determination  of  ammonia  in  a  neutral  salt. — 
The  neutral  solution  is  diluted  to  100  c.c.  with  distilled 
water,  free  fi'om  carbonic  acid,  and  a  few  drops  of  phenol- 
phthalein  indicator,  and  a  large  excess  of  20  per  cent, 
formaldehyde  solution  (previously  neutralised)  are  added. 
The  free  acid  is  then  titrated  with  A'/IO  sodium  hydroxide 
solution.  Determination  of  anunonia  in  presence  of  free 
acid. — Before  adding  the  formaldehyde  solution,  the  liquid 
must  be  neutralised,  but  the  presence  of  ammonium  salts 
renders  the  end-reaction  with  phenolphthalein  wanting 
in  sharpness,  and  a  suitable  indicator  must  therefore 
be  chosen. — J.  O.  B. 


Lead  in  ores  ;   Determination  of 


Noaillon.     See  X. 


ORGANIC— Q  UALITA  TI VE. 

Copaiba   balsam  ;     Sensitive   test   for   colophonij   in   . 

L.  E.  Walbum.     Pharm.  Centralh.,  1907,  48,  437—445. 

Four  c.c.  of  1  per  cent,  solution  of  ammonia  and  1  c.c. 
of  acetone  are  mixed  ;  to  this  a  solution  of  2  grms.  of  the 
balsam  in  6  grms.  of  ether  are  added  ;  the  whole  is  well 
shaken,  and  set  aside  until  the  lower,  aqueous  layer  is 
clear.  In  the  presence  of  colophony,  this  layer  will  be 
darker  in  colour  than  a  solution  of  2  grms.  of  the  balsam 
in  5  c.c.  of  absolute  alcohol,  prepared  for  the  purpose  of 
comparison.  The  colour  reaction  with  ammonia  is  pro- 
duced only  by  colophony.  Canada  balsam,  mastic, 
dammar  copal,  and  sandarac  mixed  with  copaiba  balsam 
give  no  such  colour  under  similar  conditions.  The  test 
will  readilj'  detect  the  presence  of  2  per  cent,  of  colophony  ; 
even  0*5  per  cent,  gives  a  distinct  reaction.  The  method 
may  be  made  quantitative  by  comparing  the  tint  colori- 
metrically  with  an  arbitrary  colour-standard  prepared 
with  "  vesu\in." — J.  0.  B. 


Quinine ,;     Detection    of 


J.  Abensour.     See  XX. 


ORGANIC— Q  U ANT  IT  A  TI  VE. 

Indole ;    Separation    of    from    skatole    by    means 

of   sodium  ^-naphthoquinonesxdplionate.     C.   A.    Herter 
and  M.  L.  Foster.     Pharm.-Zeit.,  1907,  52,  435. 

A  TWO  per  cent,  aqueous  solution  of  sodium  /3-naphtho- 
quinonesulphonate  precipitates  indole  quantitatively 
from  alkaline  solutions  of  skatole  and  indole.  After 
separating  the  indole  precipitate,  the  filtrate  may  be 
distilled,  and  the  skatole  determined  colorimetrically  in 
the  distillate  by  means  of  Ehrlich's  reagent  (dimethyl- 
aminobenzaldehyde). — J.  O.  B. 

Tartaric  acid  in  tartars  and  wine  lees  ;    Determination 

of    .     P.    Carles.     J.    Pharm.    Chim.,    1907,    25, 

617—619. 
The  method  of  Goldenberg  and  Giromont  is  modified 
as  follows : — Six  grms.  of  the  substance  are  macerated 
in  water  containing  9  c.c.  of  hydrochloric  acid,  the  mixture 
is  diluted  to  100  c.c.  with  water,  and  the  solution  is 
filtered.  Fifty  c.c.  of  the  filtrate  are  poured  into  an 
aqueous  solution  of  2  grms.  of  potassium  carbonate.  The 
liquid  should  be  alkaline.  It  is  heated  gradually  until 
the  greater  part  of  the  effervescence  has  ceased,  and 
then  boiled  for  20  mins.  to  ensure  the  complete  conversion 
of  the  calcium  tartrate  into  carbonate,  with  formation 
of  normal  potassium  tartrate.  The  calcium  carbonate 
is  filtered  off,  the  filtrate  is  concentrated,  and  the  tartaric 
acid  precipitated  as  potassium  bitartrate  by  the  addition 
of  excess  of  acetic  acid.  The  precipitate  is  collected, 
washed  with  strong  alcohol,  and  titrated  with  alkali, 
which  has  been  standardised  by  means  of  a  solution  of 
pure  potassium  bitartrate.^T.  0.  B. 


Amino-  and  hydroxy-compounds  of  the  benzene  and  naphtha- 
lene series  ;  Determination  of .    /.    H.  T.  Bucherer. 

II.  C.  G.  Schwalbe.     See  IV. 

Beetroot ;    Cold  instantaneous  alcoholic  digestion  and    the 

precipitation  of  the  pectin  substances  of  the  .     L. 

Pellet  and  P.  Metillon.     See  XVI. 

Dextrose  ;    Determination  of  by  the  Causse-Bonnans 

method.     [Indication    of    final    point    by    ferrocyanide.] 
F.  Repiton.     -See  XVI. 

Beer  ;   Determination  of  the  "  apparent  maltose  "  in  . 

C.  Bergsten.     See  XVII. 

Alcohol   and   ether   in   their   mixtures ;     Quick   method   of 

determination   of   .     J.    Fleischer    and    H.    Frank. 

See  XX. 
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Aluminium ;     Decomposition    of    gaseous      hydrocarbons 

by   igniting   unth   finely-divided   .     M.    Kusnetzow. 

Ber.,  1907,  40,  2871—2873. 

A  GLASS  tube  containing  aluminium  dust  was  connected 
to  two  gas  burettes,  one  of  which  was  filled  with  hydrogen. 
The  hydrogen  was  passed  over  the  heated  aluminium  till 
the  volume  of  the  gas  was  constant,  and  was  then  replaced 
by  a  gaseous  hydrocarbon  (methane,  ethane,  ethylene, 
or  acetylene).  After  the  gas  had  been  passed  several 
times  backwards  and  forwards  over  the  aluminium 
heated  to  near  its  melting  point,  it  was  found  that  the 
hydrocarbon  had  been  quantitatively  reduced  to  its 
elements.  The  hydrogen  appeared  in  the  free  state, 
whilst  the  carbon  adhered  mechanically  to  the  aluminium 
or  formed  a  carbide. — F.  Shdn. 

Albuminoids  [Proteids']  precipitated  by  alcohol ',;  Re-solution 

in  alcohol,  in  presence  of  electrolytes,  of .     A.  Mayer 

and  E.  F.  Terroine.     Soc.  biol.,  1907,  62,  307  ;   Woch. 
f.  Brau.,  1907,  24,  322. 

Albuminoids  which  have  been  precipitated  by  alcohol, 
are  re-dissolved  by  that  liquid  under  certain  conditions, 
on  the  addition  of  small  quantities  of  electrolytes. — J.  F.  B. 


Prizes. 

Prizes  for  the  Solution  of  Technical  Problems  offered  by 
the  Society  of  Dyers  and  CUourists. 

The  Council  of  the  Society  of  Dyers  and  Colourists  offers 
prizes  for  the  solution  of  the  technical  problems  specified 
below.  The  Council  request  the  assistance  and  co-opera- 
tion of  members  and  others  in  developing  this  scheme, 
and  will  be  glad  to  receive  additional  offers  of  prizes  and 
problems. 

14.  The  Silver  or  Bronze  Medal  of  the  Society  for  a 
full  investigation  of  the  mordanting  properties  of  various 
tannin  materials,  more  especially — (a)  As  to  the  relative 
affinity  for  cotton  of  the  tannins  of  galls,  myrabolams, 
sumach,  divi-divi,  &c.  [b)  As  to  the  relative  fastness  of 
the  colour  lakes  produced  with  these  tannins  and  basic 
colours,  in  conjunction  with  antimony,  tin,  and  iron, 
(c)  As  to  the  best  method  of  determining  by  volumetric 
analysis,  or  other  means,  their  relative  mordanting  power. 

15.  The  Silver  or  Bronze  Medal  of  the  Society  for  the 
best  critical  essay  (not  exceeding  10,000  words)  on  the 
treatment  of  effluents  from  dyehouses  and  textile  factories. 

16.  Price  of  £10  for  a  reliable  method  of  distinguishing 
between  unmercerised  and  mercerised  cotton  of  various 
qualities,  and  for  the  estimation  of  the  degree  of  mer- 
cerisation  without  reference  to  lustre. 

17.  Prize  of  £10  for  a  determination  of  the  average 
degree  of  diminution  in  strength  of  cotton  yarns  of  various 
counts  brought  about  by  different  bleaching  processes. 
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18.  Prwe  of  £20  for  a  fxill  investigation  of  the  average 
degree  of  tendering  brought  about  in  cotton  yarn  of  various 
Qualities  by  (a)  IVoss  dyeing  with  aoid  colours ;  and 
(ft)  Dyeing"  Aniline  Black,  with  the  object  of  fixing 
standards  for  the  trade. 

ly.  Prize  of  £'2<>  for  a  practical  method  of  causing 
kemci^.  when  present  in  yarn  or  piece  goods,  to  take  the 
dyestuff  equally  with  the  accomi>auying  wool. 

'2i>.  Prise  of  £10  for  a  practical  method  of  dyeing  full 
shades  of  basic  colours  on  cotton,  fast  to  rubbing. 

21.  Prize  of  £10  for  the  most  satisfactory  method  of 
nsins  formic  acid  on  a  i>ractical  scale,  as  a  substitute 
for  hydrochloric  or  other  acids,  in  dyeing  cotton  piece 
goods  or  yams  an  aged  Aniline  Black. 

The  Imperial  College  of  Science  and  Technology.     Times, 
July  2,  1907. 

Thi  offer  of  nomination  for  apjiointment  by  the  Crown 
on  the  governing  body  of  the  Imj>erial  College  of  Science 
and  Technology-  has  been  accepted  by  the  Right  Hon. 
the  Earl  of  Crewe,  Lord  President  of  the  Council,  the  Right 
Hon.  Gerald  W.  Balfour,  the  Right  Hon.  Sir  Francis 
Mowatt.  G.C.B.,  I.S.O..  Sir  Julius  C.  Wernher,  Sir  William 
H.  \Mute,  K.C.B..  F.R.S.,  and  Dr.  MacAlister,  Principal 
of  the  University  of  Glasgow.  The  other  persons  nomin- 
ated as  first  members  of  the  governing  body  are  : — Hy 
the  President  of  the  Board  of  Education,  the  Right 
Hon.  A.  H.  D.  Acland,  Mr.  F.  G.  Ogilvie,  C.B.,  a  Principal 
Anistant  Secretary  of  the  Board  of  Education,  Mr.  J.  C. 
G.  Sykes,  an  Assistant  Secretary  of  the  Board,  and  Dr. 
R.  T.  Glarebrook.  F.R.S.,  Director  of  the  National  Physical 
Laboratory  ;  by  the  University  of  London,  Sir  E.  H.  Busk, 
Fast  Vice-Chancellor  of  the  University,  Professor  D.  S. 
Capper,  Professor  Farmer,  F.R.S.,  Sir  Henry  E.  Roscoe, 
F.K.S.,  and  Sir  A.  W.  Riicker,  Principal  of  the  University  ; 
by  the  London  County  Council,  Mr.  A.  A.  Allen,  M.P., 
Mr.  H.  Percy  Harris,  Chairman  of  the  Council,  Sir  C. 
Kinloch-Cooke,  Mr.  R.  A.  Robinson,  and  Mr.  J.  T.  Taylor, 
LS.O.  ;  by  the  City  and  Guilds  of  London  Institute,  the 
Right  Hon.  the  Earl  of  Halsbury,  F.R.S.,  chairman  of  the 
council  of  the  institute,  Sir  J.  Wolfe  Barry,  K.C.B.,  F.R.S., 
Sir  Owen  Roberts,  clerk  to  the  Clothworkers'  Companj', 
Sir  Walter  S.  Prideaux,  clerk  to  the  Goldsmiths'  Company, 
and  .Su-  John  Watney,  hon.  secretary  of  the  institute  ; 
bv  the  Royal  Commissioners  for  the  Exhibition  of  1851, 
ViscoTint  Esher.  G.C.V.O.,  K.C.B.,  and  Lieutenant - 
Colonel  Sir  Arthur  Bigge,  G.C.V.O.,  K.C.B.,  K.C.S.I., 
K.C.M.G.,  LS.O.  ;  by  the  Royal  Society,  Sir  Archibald 
Geikie,  F.R.S.  ;  by  the  profes-sorial  staff,  Professor 
Tildeo.  F.R.S.,  Professor  Gowland,  and  Professor  Dalby  ; 
bjr  the  Institution  of  Civil  Engineers,  Sir  Alex.  B.  W. 
Kennedy.  F.R.S.,  president  of  the  institution  ;  by  the 
Inititation  of  Mechanical  Engineers,  Mr.  T.  Hurry  Riches, 
preeident  of  the  institution  ;  by  the  Institution  of  Electri- 
cal Eogineera,  Mr.  R.  Kaye  Gray,  past  president  of  the 
institution  ;  by  the  Iron  and  Steel  Institute,  Sir  Hugh 
Bell,  premdent  of  the  institute  ;  bv  the  Institution  of 
Xaral  Architecta,  Dr.  F.  Elgar.  F.R'.S.  ;  by  the  Society 
ofCbemical  Indtutry.  I>r.  E.  i>iverH,  F.R.S.,  past  president 
of  the  society  ;  by  the  Institution  of  Mining  Engineers, 
Mr.  A.  Sopwith,  paat  president  of  the  institution  ;  and  by 
tht  Inatitntion  of  Mining  and  Mftallurgy,  Mr.  W.  McDer- 
■Mtt,  pMt  president  of  the  in>ttitijtion.  ' 
The  Qiarter  wm  granted  on  the  8th  Julv. 


Trade  Report. 

Turkish  CuMoms  duties. 

Fbom  July  12th.  the  Turkish  Customs  duties  have  been 
inereseed  from  H  to  II  per  cent,  ad  valorem. 


New  Books. 


In«     CUCKUCHK     A.'KALYHK.     .SifiitniiinR      von      Emzel- 

•of      dem     fiebKt*-     der     cheiiiischen, 

physikalisch-chemis'hcn 


t  n  nhaht  h^^emiac  hn      und 


Analyse.  Herausgegeben  von  Dr.  B.  M.  Margosches, 
unter  Mitwirkung  von  den  Herren  Dr.  Abderhalden, 
Ahrens.  Autenrieth,  H.  Biltz,  Birckenbach,  Bornstein, 
Biittger.  Bredig.  Brunck,  von  Buchka,  Classen,  Dafert, 
Dennstedt,  Dieterich,  Ditmar,  Ditz,  Donath,  Ebler, 
F.  Ephraim,  Eschweiler,  A.  Fischer,  Gutbier,  Haber, 
Herbig,  Herz,  Honig,  Jannasch,  Jordis,  Kippenberger,. 
de  Koninck,  F.  W.  Kiister,  J.  Lewkowitsch,  Lotter- 
moser,  W.  Marckwald,  Massot,  H.  Meyer,  R.  J.  Meyer, 
W.  J.  Miiller,  Neumann,  Nissenson,  Paessler,  Pohl, 
Proskauer,  W.  Roth,  Ruff,  E.  Rupp,  J.  Schmidt,  A. 
Stabler,  Staudinger,  Stoecker,  Ubbelohde,  Ulrich, 
Ulzer,  Vortraann,  Wegscheider,  Will,  H.  Wislicenus, 
Wohler.  Die  Anwendung  der  Hydrazine  in  der 
ANALYTiscHEN  CHEsnE.  I.  Band.  Von  Prof.  Dr. 
Julius  Schjudt.  Ferdinand  Enke's  Verlag,  Stuttgart. 
1907.     Price  M.S. 

8vo  volume,  containing  81  pages  of  subject  matter,  6  of 
bibliographic  data,  and  alphabetical  indexes  of  subject 
matter  and  names.  In  the  Introduction  it  is  stated  that 
the  intention  is  to  issue  in  single  volumes  that  may  be 
ultimately  combined  into  one  entire  "  Handbuch  der 
analytischen  Chemie,"  resembUng  Beilstein'e,  or  Dammer's 
works — treatises  on  chemical  analysis  applied  to  various 
subjects,  and  in  various  directions,  the  present  one 
referring  to  the  hydrazines,  and  their  use  in  chemical 
analysis.  The  subject  is  subdivided  as  follows : — I. 
Preparation  and  Ptoperties  of  the  Hydrazines.  Volu- 
metric and  Gasometric  Determination  of  Hj'drazine. 
II.  Employment  of  Hydrazine  and  its  Salts  in  Quantita- 
tive Analysis.  III.  Use  of  Hydrazine  and  its  Salts  in 
Qualitative  Analysis.  IV.  Application  of  Phenylhydra- 
zine  for  Analytical  Purposes.  V.  Use  of  Substitution 
Products  of  Phenylhydrazine  as  Reagents.  VI.  Use  for 
Similar  Purposes  of  other  Substitution  Derivatives, 
especially  of  the  Acid  Hydrazides. 

Methods  of  Investigation  of  Zinc,  with  Special 
Reference  to  the  more  important  Zinc  Ores. 
Von  Dipl.-Ing.  H.  Nissenson.  Ferdinand  Enke's 
Verlag,  Stuttgart.     1907.     Price  M.4. 

8vo  volume,  containing  132  pages  of  subject  matter, 
with  alphabetical  indexes  of  subjects  and  names  of  authors. 
The  subject  matter  is  classified  as  follows  : — I.  General 
Details.  Historical.  Production  of  Crude  Zinc,  Occurrence 
of  Zinc  Ores,  and  Composition,  Manufacture  of  Crude 
Zinc,  Physical  Properties  of  Zinc.  II.  Analytical  Methods  ; 
Qualitative  and  Quantitative. 

SoLirBiLiTiES  OP  Inorganic  and  Organic  Substances. 
A  Handbook  of  the  most  reliable  Quantitativb 
Solubility  Determinations.  Recalculated  and  com- 
piled by  Athebton  Seidell,  Ph.D.  D.  van  Nostrand 
Company,  New  York.  1907.  Price  12s.  (id.  net. 
Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court, 
Ludgate  Hill,  London,  E.G. 

8vo  volume,  containing  355  pages  of  subject  matter, 
followed  by  an  alphabetical  index  of  subjects.  This  work 
is  intended  to  be  an  up-to-date  successor  of  Prof.  A.  M. 
Comey's"  Dictionary  of  Chemical  Solubilities,"  which  went 
to  press  in  1894,  since  it  was  felt  that  the  subject  since 
that  date  had  greatly  increased.  Lists  of  Abbreviations, 
of  Terms,  and  of  Titles  of  Journals  are  given  to  facilitate 
reference.  The  arrangement  of  subject  matter  is 
alphabetical. 

Census  of  Manufactures,  1905 :  Coke.  By  Prof. 
C.  E.  Munboe,  Washington.  Bulletin  No.  65.  De])art- 
ment  of  Commerce  and  Labour,  Bureau  of  the  Census. 

Thls  report  contains  eleven  tables  relative  to  the  pro- 
duction of  coke  in  the  United  States  in  1905,  two  tables 
relating  to  the  various  by-products  of  American  coke 
ovens,  four  tables  concerning  the  trade  in  coke  and  by- 
[froducts,  and  a  table  giving  a  detailed  summary  of  coke 
production  by  states  and  territories  in  1905.  An  hi.storical 
survey  of  the  industry,  together  with  a  description  of 
the   processes  and  ovens  employed,   follows,   with  notes 
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on  the  uses  of  coke  and  by-products.  The  report  con- 
cludes with  a  bibliography  and  a  digest  of  United  States 
patents  relating  to  coke.   (See  this  J.,  1907,  192.) 

Census  of  Manufactures,  1905  :  Petroleum  Refining. 
By  Prof.  C.  E.  Muneoe,  Washington.  Bulletin  No.  70. 
Department  of  Commerce  and  Labour,  Bureau  of  the 
Census. 

The  report  gives  thirteen  tables  showing  the  progress 
of  petroleum  refining  in  the  United  States  from  1880  to 
1905,  a  descriptive  and  historical  sketch  of  the  industry, 
and  two  appendixes,  viz.,  a  bibliography,  and  a  digest 
of  United  States  patents  relating  to  petroleum  refining 
(See  this  J.,  1907,  311.) 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
aaterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  ]\L\CHINERY. 

Applications. 

15.150.  Buch.  Drying  peat  and  other  vegetable  sub- 
stances containing  much  water.*     July  1. 

15,164.  Halket.  Evaporators,  distillers,  and  the  like. 
July  1. 

15,174.  Fichet  and  Heurtey.  Heating  continuous 
furnaces  and  kilns.*     July  1. 

15.257.  Schmidt.  Apparatus  for  boiling  easily  foaming 
or  frothing  substances,  especially  rosin  size.*     July  2. 

15,350.  Durant.  Separation  of  solids  from  liquids. 
July  3. 

15,406.  Petersen.  Filling  for  reaction  chambers.  [Ger. 
Appl.,  Aug.  4,  1906.]*     July  4. 

15,533.  Lebedeff  and  PomeranzofF.  Regenerative 
furnaces.     July  5. 

15,589.  Bradford  Dyers'  A.«socn.,  and  Worsley.  Vacuum 
evaporators.     July  6." 

15,597.  Arduino.  Apparatus  for  heating  liquids.* 
July  6. 

15.894.  Allen.     Furnaces.     July   10. 

16,150.  Heim.  Rendering  barrels  and  like  wooden 
receptacles  impermeable.  [Fr.  Appl,  Julv  19,  1906.1* 
July  13.  1  f  - 

Complete  Specifications  Accepted. 
14,710  (1906).  Koch.     Melting    process    and    furnace. 

15,304  (1906).  Kiefer.     Filters.     July   10. 

20,918  (1906).  Jury.  Apparatus  for  producing  extracts 
by  diffusion  and  concentration.     July  17. 

26,875  (1906).  Warren.     Rotary  kilns.     July  17. 

2111  (1907).  Wiart.     Production  of  a  vacuum.  July  10. 

2242  (1907).  Wiart.  Producing  vacuum  bv  condensa- 
tion of  steam.     July  10. 

7453  (1907).  Schiieper.     Filtrating  machine.     July  10. 

7776  (1907).  Acheson.  Disintegration  and  subsequent 
treatment  of  amorphous  bodies.     July  17. 

10.024  (1907).  Meister,  Lucius,  und  Briining.  Separating 
and  extracting  water  from  mineral,  vegetable,  and  animal 
substances.     July   17. 

11,060  (1907).  Seger.  Centrifugal  liquid  separator?'. 
July  17. 


IL— FUEL,  GAS,  AND  LIGHT. 
Applications. 

15,065.  Stevenson  and  Hunter.  Apparatus  for  manu- 
facturing gas  for  heating  purposes.     July  1. 

15,172.  Black  and  Lennox.  Apparatus  for  washing 
smoke  or  gases.     July  1. 

15,510.  Deutsche  Gasglijhlicht  A.-G.  Manufacture  of 
illuminating  bodies  for  electric  incandescence  lamps. 
[Ger.  Appl..  July  11,   1906.]*     July  5. 

15,536.  Thompson  (Eisenmann).  Immersion  baths  for 
incandescent  mantles.*     July  5. 

15,554.  Scott-Moncriefl.     Smokeless   fuel.     July   6. 

15,593.  Claussen  and  Corbett.  Combustible  liquids. 
July  6. 

15.871.  Parker.  Production  of  gas  from  volatile 
hydrocarbons.     July   10. 

15.872.  Parker.     Manufacture  of  fuel.     July  10. 

Complete  Specifications  Accepted. 

24,666  (1906).  Armstrong.     Gas  producers.     July  17. 

28,148  (1906).  Bachman.  Apparatus  for  washing  gases. 
July  10. 

1446  (1907).  Robert.  Manufacture  of  artificial  fuel  by 
using  waste  or  refuse.     July  10. 

6183  (1907).  Keith  and  Keith.  Apparatus  for  making 
air  gas.     July  10. 

7405  (1907).   Kunzler    and    Schneider.  Suction    was 

plant.     July  10.  ° 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

15.349.  Pages,  Camus,  et  Cie.  Directlv  obtaining 
pyroligneous  substances.  [Fr.  Appl.,  April  3,  1907.]* 
July  3. 

15,519.  Spink.     Treatment     of     mineral     and     other 
volatile  oils  for  use  with  explosion  engines.     July  5. 
15,809.  Samuel.     See   under  XIL 

Complete  Specifications  Accepted. 

22,395  (1906).  Noad  and  Townsend.  Refining  mineral 
oil  by  fractional  distillation.     July  17. 

23,381  (1906).  Wildenhaj-n.  Production  of  tar-oil 
emulsions.     July  17. 

11,185  (1907).  Ryan  and  Burke.  Process  for  obtaining 
lubricating  oil  from  crude  oil.     July  10. 


IV.— COLOURING     MATTERS     AND     DYESTLTFS. 
Applications. 

15,138.  Durand.  Huguenin,  et  Cie.  Manufacture  of 
condensation  products  of  gallocvanines  with  amines. 
[Ger.  Appi.,  Nov.  19,  1906.]*     July  I. 

15,204.  Shillito  (Geigy).  Manufacture  of  blue  colouring 
matters  of  the  triphenylmethane  series.     July  2. 

15,228.  Oakes.     Production  of  a  dyestufif.*     July  2. 

15,420.  Newton  (Bayer  und  Co.).  Preparation  of  azoxy- 
and  azo-compounds  of  the  benzene  series.     Julv  4. 

15,607.  Meister,  Lucius,  und  Hriining.  Manufacture  of 
brown  vat  dvestuffs.  [Ger.  -Appl.,  Feb.  23,  1907.1* 
July  6.  ' 

15,664.  Imray  (Soc.  Chem.  Ind.  in  Basle).  .Manu- 
facture of  dyestufis  of  the  thiazine  class.     July  8. 
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17,558  (11H>6).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  containing 
sulphur.     July  IT. 

22.021  (UXH5).  Ransford  (Castiella  und  Co.).  Manu- 
facture of  monoazo  dyestuffs.     July  IT. 

22.2(^2  (liKHi).  Imray  (Mei.^ter,  Lucius,  und  Briining). 
Manufacture  of  a  product  from  anthrachrysone  and  of 
nitrogenous  derivatives  of  the  anthraquinone  series  there- 
from.    July  10. 

28.5TS  (1906).  Badische  Anilin  und  Soda  Fabrik. 
Manufacture  of  vat  colouring  matters  containing  sulphur. 
July  10. 

9v>4S  (190T).  MeL<*ter,  Lucius,  und  Briining.  Manu- 
facture of  substantive  red  dvestuflfs.     July  10. 


v.— PREPARIXG.  BLEACHING,  DYEING, 

PRINTING.   AND  FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

15,095.  Hunt  and  Moscrop.  Apparatus  for  bleaching, 
scouring;,  dyeing,  and  otherwise  treating  fabrics  in  the 
open  condition.     July   1. 

15.13T.  Bloxam  (Kirchhofif  und  Neirath).  Bleaching 
fibres,  fabrics,  or  the  like.     July  1. 

15.341.  Silberrad.     Dyeing.     July  3. 

15,352.  Venter.  Removing  soda-lye  from  fabrics 
saturated  therewith.  [Ger.  Appl.,  March  1,  1907.]* 
July  3. 

15.5T4.  Pcronne  and  Humbert.  Apparatus  for  drying 
or  carbonising  materials.  [Fr.  Appl.,  Aug.  29,  1906.]* 
July  6. 

15.829.   Rothwell-Jackson.   Kiers  for  bleaching.  July  10. 

15,83T.  .A«hworth  and  Hall.  MercerLsing  cloth  and 
apparatus  therefor.     July  10. 

15.886.  Haddan  (Ratignier.  and  Pervilhac  et  Cie.). 
Apparatus  for  finbhing  sized  fabrics.*     July  10. 

16.149.  Lake  (Chem.  Fabr.  vorra.  Weiler-ter-Meer). 
Printing  with  sulphurised  dyestuffs.     July    13. 

Complete  SpEcincATioxs  Accepted. 

1T,48T  (1906).  Giehler.  Production  of  transparent 
pattern"  and  the  like  on  tissues.     July  10. 

23..')94  (1!»06).  Fielden.  Machinery  for  drying  fibrous 
materialA.     July   10. 

2T.0T2  (liK>6).  Fulton  and  Hardcafltle.  Extraction  of 
creaae  or  oleaginous  gum  or  resinous  matter  from  wool, 
fabric*,  sawdust,  wood  shavings,  etc.     July  IT. 


VL— CXJLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

.Application. 

15.&9T.  Lamb  and  Kennie.  leather  dveing  or  printing. 
Jalj  II. 

VIT  _Ani>S,  ALKALIS,  AND  SALTS. 
.Apptjcatiows. 

22,327a  (19f)«).   MrTear.     .Manufacture  of  Halt.  .July  10. 

l^JtHl.  Caliro  lYint^rn'  Amijcd..  and  Warr.  Utilising 
sfirnt  nitrir  arid  uned  by  engravem,  and  recovery  oi 
copper.*     July  I. 

15,140.  Whit*houj«e.  Chlorine  and  hydrochloric  acid 
proccMi.     July  1. 

16.047.  TaMopooloM.  Manufacture  of  cream  of  tartar. 
July  12. 


16.067.  Ramsay. 

16.068.  Ramsav. 
July  12. 


Manufacture  of  nitric  acid.     July  12. 
Manufacture  of  oxides  of  nitrogen. 


Complete  Specifications  Accepted. 

15,590  (1906).  Rinman.  Manufacture  of  alumina  com- 
pounds.    July  10. 

22,038  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  ammonia  and  formic  acid  from 
cyanides.     July   17. 

24,101  (1906).  Johnson  (Chem.  Fabr.  Griesheim  Elek- 
tron).  Manufacture  of  a  dry  chlorinated  compound  of 
lime.     July  17. 

26,755  (1906).  Boult  (Raithel).  Gypsum  burning  kilns. 
July  10. 

29,383  (1906).  Johnson  (Chem.  Fabr.  Schlempe). 
Manufacture  of  cyanides  in  a  condition  fit  for  transport 
or  storing.     July  17. 

7775  (1907).  Acheson.  Manufacture     of     graphite. 

July  10. 


VIII. —GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

15,981.  Woolley.     Kilns   or   ovens   for   firing   pottery. 
July  11. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

15,434.  Bamhurst  and  Fuller.  Production  of  cement 
clinker  in  the  manufacture  of  cement.*     July  4. 

15,667.  Thom.  Artificially  produced  marble  and  stone 
blocks  and  slabs.     July  8. 

15,688.  Le  Marchant.     Manufacture  of  cement.   July  8. 

15,722.  Hailwood.  Mixing  cementing  materials  to  be 
used  in  place  of  fireclay  for  firebrick  furnaces.     July  9. 

15,761.  Siegmann.     Wood   substitute.*     July    9. 

15,764  and  15,765.  Collos  Portland  Cement  Co.  (Collo- 
seus).  Manufacture  of  cement  or  cementitious  material 
from  slag.*     July  9. 

15,964.  Thom.  Manufacture  of  lithographic  stone 
artificially.     July  11. 

16,111.  Wyatt.     Sulphur-salt  brick.     July   13. 

Complete  Specifications  Accepted. 

15,735  (1906).  Collins.    Refractory  materials.    July  17. 

16,164  (1906).  Boult  (Neuburger).  Manufacture  of 
sorel  cement.     July  17. 

28,199a  (1906).  Kilburn  (Isolatoren-Fabr.  Pulvolit). 
Manufacture  of  artificial  stone  or  the  like.     July  17. 

628  (1907).  Gery.  Drying  and  burning  bricks  and  the 
like.     July  10. 


X.— METALLURGY. 

Applications. 
Cameron.     Manufacture    of   compound    ingots. 


l.'5,Hi2. 
July  2. 

15,419.   Wilfley.     Ore  roasting  process.*     July  4. 

15,480.   MacCowan  and  Mclvor.    Treatment  of  complex 
ores  containing  gold.     July  5. 

15,498.  Churchward.     Steel  alloys.*     July  5. 

15,941.  Petersen.     Furnace  for  roasting  sulphide  ores. 
July  10. 

15,943.  Willey.     Aluminium  solders.*     July   10. 

l.'>,962.    Lloyd.    Converting  metals.  [U.S.  Appl.,  Aug. 
1906.]*     July  11. 
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15.963.  Lloyd.    Apparatus  for  converting  metals.    [U.S. 
Appl.,  Aug.  4,  1906.]*     July  11. 

Complete  Specifications  Accepted. 

Ore  concentration. 


( C. ) — India-  Rubber. 

Applications. 

15,542.  Ohm.     Production  of  a  caoutchouc-like  elastic 
substance.*     July  5. 

16,033.  Campbell.     Rubber  substitute.     July  12. 


9981  (1906).  Sulman  and  Sulman. 
July  10. 

17,915  (1906).  Smith,  Harden,  and  Amalgaline,  Ltd. 
Jointing  sheet  lead,  tin,  zinc,  &c.,  and  a  flux  therefor. 
July  10.  j 

28,936  (1906).  Cooper    and     Morgan.         Open-hearth,    '       XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  Etc. 
melting,  or  other  furnaces.     July  17.  I 

210(1907).  Me tallurgiskaPatentaktiebolaget.  Apparatus    j 
for  magnetic  separation  of  ore.     July  10.  I        15,253.  Weeber. 

2377    (1907).    Hadfield.  Improving     the    magnetic  15,257.  Schmidt, 

qualities  of  a  magnetic  body.     July  10. 


Applications. 

Leather  substitutes.  * 
See  under  I. 


Julv  2. 


Imitation 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

15.692.  Baker.  Manufacture  of  sodium  bv  electrolysis. 
July  8. 

15.693.  Baker  and  Haworth.  Manufacture  of  sodium 
by  electrolysis.     July  8. 

16,098.  Cowper-Coles.  Apparatus  for  electroplating.* 
July  12. 

Complete  Specifications  Accepted. 

8039  (1906).  RambaldinL  Continuous  electrolysis. 
July  10. 

14,922  (1906).  Roberts.  Electrolvtic  diaphragms. 
July  10. 

23,413  (1906).  Leitner.  Active  material  for  accumu- 
lators.    July  10. 

26,981  (1906).  Reynolds.     Electric  furnaces.     July  17. 


XII.— FATTY   OILS,    FATS,   WAXES,    AND   SOAPS. 
Applications. 

15,231.  Carmichael.     Manufacture  of  soap.     July  2. 

15,264.  Baker.  Apparatus  for  cooling  and  drying  soap 
and  similar  materials.     July  2. 

15,809.  Samuel.  Manufacture  of  soaps  containing 
mineral  oils.     July  9. 

15,900.  Verein.  Chem.  Werke  A.-G.  Manufacture  of 
bleached  soap.     [Ger.  Appl.,  Aug.   11,  1906.]*     July  10, 

Complete  Specifications  Accepted. 

26,077  (1906).  Johnson  (Kalle  und  Co.).  Manufacture 
of  a  fatty  substance  from  micro-organisms.     July  10. 

27,072  (1906).  Fulton  and  Hardcastle.     See  under  V. 

3301  (1907).  Szigeti  and  Szilard.  Preparations  of  cod- 
liver  oil.     Julv  10. 


XllL— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 
(A.) — Pigments,  Paints. 
Applications. 
15,263.  Kallab.     -See    under   XXIIL 
15,339.  Den    Ouden.     Manufacture    of    an    antifouling 
paint.     [Ger.  Appl.,  Sept.  14,  1906.]*     July  3. 

Complete  Specification  Accepted. 

f  23,687  (1906).  Allendorff.      Rendering     lithopone     in- 
sensitive to  the  action  of  light.     July  10. 

[B.) — Resins,  Vabnishes. 
Complete  Specification  Accepted. 
27,072  (1906).  Fulton   and  Hardcastle.     See  under  V. 


15,792.  Howorth  (Oesterr.  Pluviusin  A.-G. 
of  chamois  leather.     July  9. 

15,794.  Pollak.  Manufacture  of  leather  substitute  or 
artificial  leather.*     July  9. 

15,997.  Lamb  and  Rennie.     .See  under  VI. 

Complete  Specifications  Accepted. 

15,418  (1906).  Bocciardo,  Odera,  and  Spinola.  Tan- 
ning of  hides.     July   17. 

15,648  (1906).  Dufour.  Treatment  of  tannic  extracts. 
July  10. 


XV.— MANURES,  Etc. 

CojiPLETE  Specification  Accepted. 

15,949  (1906).  Earp-Thomas.     Preparing     and     distri- 
buting organisms  which  fix  atmospheric  nitrogen.    July  10. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 
Complete  Specifications  Accepted. 

24,035  (1906).  Steffen.  Obtaining  starch  and  a  food- 
stuff from  potatoes.     July   10. 

4620  (1907).  Altolaguirre  and  Zubillaga.  Apparatus^ 
for  defecating  cane  juice.     July  10. 

XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

Application. 

15,259.  Bonnard.  Treatment  of  preserved  musts  or 
fruit  juices.     [Fr.  Appl,  July  3,  1906.]*     July  2. 

Complete  Specifications  Accepted. 

25,595  (1906).  Braunbeck.  Saccharification  of  starch 
in  the  distilling  industry  and  in  the  production  of  veast. 
July  10. 

816  (1907).  Sauer.  Production  of  vinaceous  beverages 
from  pure  haemoglobin  free  from  serum.     July  17. 

4174  (1907).  Hellwig.  Preparing  and  filtering  beer 
wort.     July  17. 


XVIII. —FOODS  ;    SANTiTATION,  WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(A.) — Foods. 
Applications. 
15,259.  Bonnard.     .See   under  XVII. 
15,340.   Ramsay.     Bleaching  flour.     July   3. 
15,395.     Goldberg.        Preparation       of      non-alcoholic 
beverages.     [Ger.  Appl.,  July  10,  190G.]*     July  4. 

15,455.  Hooker    and    Thew.     Manufacture    of    baking 
powder.     July  4. 

15,700.  Nussbaum.       Production     of     acid-albuminate 
from  albumen  and  albuminous  substances.     July  8. 

16,152.  Hoering.     Ferro-albumin  compounds.*  July  13. 
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Complete  Specifications  Accepted. 

24.035  (liHH>).  Stetfen.     See  under  XVI. 

3iXio  (llH)T).  Craig.  Rendering  materials  for  making 
baking  jwwder  iinjH?rvious  to  moisture  at  ordinary 
temperatures.     July  10. 

(B.) — Sanitation  ;    Water  Purification. 

Appucation. 

15,305.  Bell  and  Bell.  Filtration  of  water,  sewage, 
•nd  other  liquids.     July  3. 

Complete  Specification  Accepted. 

17.948  (li)06).  Ellis  and  Slade.  Forming  and  filling 
bacteria  or  other  tanks  or  beds.     July  10. 


XIX.— PAPER.  PASTEBOARD,  Etc. 
Appucations. 

15,155.  Bolton  and  Rand.  Composition  for  making 
tra>-s,  boxes,  etc.*     July  1. 

16,055.  Roth.  Machine  for  preparing  wood  pulp  from 
sawdost  for  use  in  paper  manufacture.*     July  12. 

Complete  Specifications  Accepted. 

15.241  (1906).  Mitchell.  Treatment  of  paper  and  other 
surfaces.     July  10. 

3103  (1907).  Lederer.  Manufacture  of  cellulose  esters. 
July  10. 

10,165  (1907).  Hanauer  Kunstseidefabr.  Manufacture 
of  celluloee  products.     July  10. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Appucations. 

15,546.  Haller.     Bacteriological  preparations.     July  5. 


15.987.  Wellcome  and  Barger.  Manufacture  of  chlorine 
derivatives  of  methylene  ethers  of  pyrocatechol  deriva- 
tives.    July  11. 

Complete  Specifications  Accepted. 

18,280  (1906).  Weizmann,  and  Clayton  Aniline  Co. 
Manufacture  of  isobornyl  esters.     July  10. 

25,718  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  aminoacetopyrocatechin.     July  17. 

25,747  (1906).  Twitchell.  Combination  of  selected 
members  of  the  alcohols  and  fatty  acids.     July  17. 

3665  (1907).  Hildebrandt.  Condensation  products  from 
formaldehyde,  tannin,  and  aromatic  mono-hydroxyl  com- 
pounds.    July  10. 


XXL 


-PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 


Complete  Specifications  Accepted. 

18,741  (1906).  Davies.     Colour  photography.     July  17. 
25,906  (1906).  Pfenninger.     Three-colour    photography 
and  plates  therefor.     July  10. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Application. 

16,157.  Cocking,  and  Kynoch,  Ltd.  Gelatinous  and 
other  explosive  compounds.*     July  13. 

Complete  Specification  Accepted. 

2286(1907).  Wessel.  Manufacture  of  explosives.  July  10. 

XXIII. —GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 

15,263.  Kallab.  Apparatus  for  comparing  and  deter- 
mining colours  and  tints  and  ascertaining  the  components 
thereof.     Julv  2. 
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DR.    HODGSON    EIXIS   LS    THE    CHAIK. 

EXAMINATION     OF    TURPENTINE. 

BY    AXTHOXY   MC  GILL,    B.A.SC,    F.R.S.C. 

R.  A.  Worstall  (this  J  ,  1904,  302)  has  given  a  concise 
account  of  the  methods  of  work  that  have,  from  time  to 
time,  been  recommended  for  the  assay  of  turpentine. 
He  believes  that  the  determination  of  specific  gravity 
(0-865) ;  the  flash  point  (92^"  to  94°  Fah.)  and  distillation 
(90  per  cent,  between  150°  and  16.5°  C.)  are  sufficient  to 
detect  admixture  with  petroleum  products  or  rosin  spirits. 
But  so-called  '"  wood  turpentine,"  distilled  from  yellow 
pine,  is  more  difficult  of  detection.  Worstall  has  found 
the  iodine  number,  obtained  by  use  of  Hiibl's  method, 
to  give  best  and  quickest  results.  He  found  55  samples, 
known  to  be  pure,  to  give  an  average  iodine  absorption 
of  384  per  cent.  He  argues  that,  since  the  equation 
CioHi6  +  2l2  =  CioHi5li  requires  373  per  cent,  of  iodine, 
this  is  the  correct  number.  Worstall's  experiments  show 
that  the  absorption  depends  upon  the  length  of  time  given 
and  the  excess  of  iodine. 

The  apparent  advantage  offered  by  this  method  seemed 
to  justifj"  its  further  investigation,  because  the  use  of 
Hiibl's  solution  has  been  practically  superseded  by  the 
Hanus'  solution  in  most  American  laboratories.  The 
latter  sohition  acts  more  energetically  than  Hiibl's,  and 
time  is  saved  thereby.  An  exhaustive  study  of  the 
methods,  by  L.  M.  Tolman.  may  be  found  in  Bulletin  81 
(1904)  of  the  Bureau  of  Chemistry,  Washington. 

Turpentine  of  guaranteed  purity  being  imobtainable, 
ordinary  commercial  samples  were  bought,  and  the 
following  reference  numbers  given  to  them : — 

1  and  2,  (Canada  Paint  Co.);  3,  6,  7  and  8,  (Queen 
City  Oil  Co.);  5,  (Ramsay  Paint  Co.);  4,  9,  10,  (Source 
unkno'wn);  11,  (French  turpentine);  12,  (Coal  oil  or 
kerosene);  and  13.  (Rectified  oil  of  turpentine). 

No.  2  and  No.  10  were  treated  with  Hanus'  solution  in 
excess,  and  allowed  to  stand  for  30  minutes.  Using 
quantities  of  from  0-131  to  0--208  grammes,  the  average 
iodine  absorption  in  the  two  samples  was  foimd  to  be 
120-7  and  172-3  per  cent,  respectively,  whilst  determina- 
tions on  the  same  sample  varied  between  151-6  and 
185-4. 

Standing  for  3i  hours,  instead  of  30  minutes, 
the  percentage  absorption  of  iodine  on  five  different 
samples  varied  between  151-4  and  240-5,  whilst  duplicate 
determinations  on  the  same  sample  in  one  case  difiered 
by  ae  much  as  24-6  per  cent,  where  the  difference  in  the 
weight  taken  was  0-044  gramme.  Thus,  a  very  marked 
irregularity  is  still  observable  ;  and  although  the  per- 
centage of  iodine  absorbed  is  notably  increased,  it  is  very 
much  lower  than  the  numbers  obtained  by  Worstall, 
with  Hiibl's  solution. 

The  work  was  repeated,  giving  one  hour  for  absorption, 
in  the  hope  that,  even  should  the  absorption  continue 
to  be  lower  than  with  Hiibl's  solution,  it  might  be  found 
constant,  and  possess  a  relative  value  as  among  a  series 
of  samples,  similarly  treated. 

While,  in  some  cases,  the  duplicates  agreed,  there 
were  very  large  differences  in  other  cases.  All  that  could 
be  said  for  this  method  of  working  is  that  it  served  to 
point  out  some  samples  as  decidedly  different  from  the 
others,  while  others  were  markedly  lower  than  the 
majority,  and  indicated  an  average  absorption  of  about 
200  per  cent,  of  iodine. 

It  remained  to  be  seen  whether  this  low  iodine  number 
wa«  due  to  the  inherent  nature  of  the  samples,  or  to  the 
•ubstitution  of  the  Hanus'  solution  for  the  Hiibl's  solution 
of  iodine. 


The  following  work  was  done   with  Hiibl's  solution, 
acting  for  23  hours : — 


Sample. 


Per  cent. 


Means. 


No.  2  . 
Xa  4  '. 
Xo!  8  '. 
Xo!  10* 
No!  12' 


375-8 
385-9 
210-2 
219-3 
368-6 
382-2 
235-0 
23S-8 
17-6 


380-9 

214-8 

374-4 

236-9 
17-6 


The  duphcates,  in  this  case,  agree  better  ;  and  the 
absorption  per  cent,  is  evidently  in  accordance  with  that 
found  by  Worstall.  Clearly  then,  the  Hanus'  solution 
cannot  take  the  place  of  Hiibl's  solution  in  the  deter- 
mination of  iodine  absorption  in  turpentines. 

Both  solutions  give  a  certain  amount  of  iodine  absorbed 
by  the  sample  of  kerosene  (No.  12)  ;  but  this  number  is 
larger  with  the  Hanus'  than  with  Hiibl's  solution.  It 
would  appear  that  some  internal  change  in  the  Hanus' 
solution  itself  takes  place  ;  while  its  efficiency  in  causing 
addition  products  with  terpenes  is  much  less  than  that 
of  Hiibl's  solution. 

The  specific  refraction  of  these  samples  gives  valuable 
corroborative  indications.  Refraction  was  observed  at 
"20°  C,  both  on  the  samples  themselves  and  on  fractions 
of  25  c.c.  distilled  from  100  c.c,  the  range  of  temperature 
in  the  latter  case  being  noted. 


Refractive 

index 

Temperature 

at  2 

0- 

C. 

25  c.c.  from 

100  c.c. 

Sample. 

Sample. 

rraction. 

Initial. 

Final. 

1 

1-4708 

1-4678 

155° 

to 

158° 

1-4705 

3 

1-4707 

4 

1-44-28 

1-4154 

110° 

to 

129° 

5 

1-4704 

6 

1-4693 

7 

1-4703 

8 

1-4705 

1-4673 

155° 

9 

1-4703 

10 

1-4461 

1-4219 

110- 

to 

132° 

11 

1-4790 

1-4680 

— 

to 

158° 

12 

1-4480 

1-4238 

129° 

to 

189° 

13 

1-4725 

The  fractions  above  referred  to  were  treated  for 
absorption  of  iodine  with  Hanus'  solution  for  one  hour 
and  gave  the  following  numbers  : — 


Sample. 


Per  cent. 


Xo.  1 

„    4 

194-4 
78-9 

191-0 
83-1 

184-6 
27-0 

„    8 

„  10 

„  11 

..12 

Conclusions. 

1.  The  Hiibl  method  is  preferable  to  the  Hanus  method 
when  working  with  oil  of  turpentine. 

2.  The  Worstall  number  (370  per  cent.)  is  correct  for 
turpentine,  when  Hiibl  solution  is  used,  as  specified. 

3.  With  the  Hanus  method  and  solution,  the  number 
200  may  be  accepted  as  indicating  genuine  turpentine. 

4.  Turpentines  containing  ordinary  adulterants  give 
numbers  lower  than  370  (Hiibl)  or  200  (Hanus). 

5.  The  specific  refraction  for  genuine  turpentine,  at 
20°  C,  is  nearly  1-47. 

6.  Ordinary  adulterants  reduce  the  specific  refraction. 

7.  Decidedly  more  characteristic  numbers,  both  in 
refraction,  and  in  iodine  absorption,  are  obtained  by  work 
on  fractions  of  25  per  cent,  volume. 
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8-  The  iodine  number,  specific  refraction,  and  tempera- 
ture of  distillation  for  fraction  of  25  per  cent,  volume 
suffice  to  distinguish  In^tween  genuine  turpentine  and  the 
udolternted  article  as  now  found  on  the  market. 

London  Section. 


Meeting  hdd  at  Burlington  House  pii  Mondai/.  June  2rd, 
1W7. 


MK.  K.  J.   FBISWELL  IX  THE  CHAIR. 


ANALYSIS     OF     WHITE    LEAD. 

BY  W.  A.   DAVIS  AXD  C.  A.  KLEIN. 

Owing  to  the  fact  that  a  standard  method  has  not 
yet  be«n  adopted  by  the  trade.  disi>utes  frequently  arise 
in  cases  in  which  white  lead  is  prepared  to  specification  and 
annl}-si$  is  made  use  of  as  a  check  on  the  quality  of  the 
material  supplied  :  the  percentage  of  carbon  dioxide  in 
the  same  sample  returned  by  diflFerent  analysts  has  differed 
by  as  much  as  1  or  2  i>er  cent.  It  therefore  appeared 
desirable  to  make  a  comparative  study  of  the  degree 
of  accuracy  obtainable  by  the  different  methods  now 
actually  in  use  in  the  trade,  to  ascertain  the  sources  of 
error  to  which  these  methods  are  subject,  and  to  devise 
or  decide  upon  a  method  of  analysis  worthy  of  general 
adoption.  The  inquiry  was  undertaken  on  behalf  of 
the  Brimsdown  Lead  Co..  Ltd.  ;  we  are  indebted  to  the 
Company  for  consenting  to  the  publication  of  the  results. 

The  erperiments  show  that  whereas  the  analysis  of 
the  material  untreated  with  oil  presents  no  serious 
diflBculty  so  long  as  proper  care  is  used,  wide  variations 
may  occur  in  the  case  of  white  lead  ground  in  oil  for 
reasons  which  it  will  be  convenient  to  consider  separately 
under  the  two  heads :  I.  Differences  due  to  the  method 
of  analysis  adopted ;  II.  Changes  occurring  in  the 
composition  of  white  lead  owing  to  its  being  acted  on 
by  the  oil  or  substances  present  in  the  oil. 

I.  Three  constituents  may  be  determined,  namel}', 
lead  oxide,  carbon  dioxide,  and  water.  The  first  is  easily 
and  accurately  estimated  :  if  the  white  lead  is  pure  one 
need  only  ignite  about  IJ  grms.  in  a  porcelain  crucible 
until  the  weight  is  constant.  If  the  lead  oxide  thus  formed 
be  heated  until  it  partly  melts,  there  is  no  danger  of  red 
lead  being  produced.  If  it  Ije  required  to  determine 
carbon  dioxide  and  water  directly,  it  is  essential  that  the 
error  be  minimi.sed  as  far  as  possible,  Ijecause  in  calcu- 
lating the'  values,  the  carlwn  dioxide  is  multiplied  by 
60T  and  the  water  by  13-37  in  order  to  find  the  corres"- 
pooding  amounts  of  lead  carbonate  and  hydroxide. 

The  principal  difficulty  in  the  analysis'arises  from  the 
impoMibility  of  removing  the  last  traces  of  oil  or  fatty 
material  from  the  sample  by  extraction  with  any  solvent. 
Part  of  the  oil  in  easily  extracted  by  the  use  of  solvents 
•uch  as  ether  and  acetone,  but  we  have  found  (see  p.  849) 
that  a  point  is  soon  reached  beyond  which  repeated 
extraction  fails  to  remove  any  further  quantity." 
AHhoogb  the  actual  amount  is"  small,  probably  not 
•soeeding  0-3  per  cent.,  this  oily  matter  may  give 
rise  to  wide  variations  in  the  values  found  for  carbon 
dioi!d«r   and    witrr 

^  'ting  carl>on  dioxide  ultimately 

'e  results  f  onsist.s  in  decomposing 


a^i 


'  *(«'"-  <i   Aith  a  slight  excess  of  dilute' nitric 

»cid,  ar,  .;   the   carbon   dioxide   in    a    weighed 

po*"l>  '  Wetztl  ty^K; ;    the  procedure  followed 
t*  anbataotially  that  deiirribed  in  a  jjrevious  pajx-r  (Davis, 

thw  .?  .    \itOH.  p    7W>.   but  the  use  of  aluminium  there 

f*"  -ible  in  thi«  case,  owing  to  nitric 

*'  '  'd    of    hydrochloric    acid.     The 

n>* •"■'■'  '     Tc  probably  correct  within 

0<n   prr  iti?    ex|K>riments    with    one 

■•■P*    -  -    ( 1 1  -27    |.er    cent. )    whilst 

*  Tbe  preaence  of  "  oU 


with  another  sample  the  values  were  12-92.  12'90,  and 
12-9S  per  cent.  Special  experiments  showed  that  there 
is  no  danger  of  nitric  acid  being  volatilised  and  thus 
causing  the  result  to  be  high. 

The  "  combustion  "  method,  which  has  been  widely 
used  in  analysing  white  lead,  owing  to  its  rapidity  and 
to  the  fact  that  it  gives  the  percentage  of  all  tliree  con- 
stituents (lead  oxide,  carbon  dioxide,  and  water)  in  a  smgle 
operation,  has  been  found  to  give  fairl}'  accurate  results 
(usually  the  carbon  dioxide  found  is  0-1 — 0-2  per  cent, 
high)  in  the  case  of  pure  dry  white  leads  (free  from  acetic 
acid  and  organic  matter),  but  to  be  valueless  in  the  case 
of.  white  lead  ground  in  oil.  In  this  method  the  white 
lead  is  heated  in  a  stream  of  dry  air  free  from  carbon 
dioxide,  the  carbon  dioxide  and  water  formed  being 
absorbed  in  weighed  potash  and  calcium  chloride  tubes- 
respectively  ;  the  fact  that  a  small  quantity  of  "  oil " 
always  remains  in  a  white  lead  after  its  extraction  causes 
the  values  for  carbon  dioxide  found  by  combustion  to  be 
from  0-8  to  1  per  cent,  too  high.  The  percentage  of  water 
found  is  also  correspondingly  high.  As,  however,  the 
water  is  completely  expelled  from  white  lead  at  tempera- 
tures above  200°  C.,  accurate  results  can  be  obtained  for 
this  constituent  by  gently  heating  the  substance  over  a 
small  flame  in  a  stream  of  dry  air,  taking  care  that  the 
temperature  is  kept  low  enough  to  prevent  the  formation 
of  yellow  oxide  of  lead.  Thus,  in  three  determinations 
the  percentage  of  water  found  was  2-42,  2*48,  and  2-45 ; 
the  sum  of  the  percentages  of  lead  oxide,  carbon  dioxide, 
and  water  as  directly  determined  in  this  way  was  lOO-OS. 

For  works  purposes,  the  gravimetric  method  of  deter- 
mining carbon  dioxide  is  impracticable,  as  it  requires  too 
much  time  ;  the  volumetric  method,  which  consists  in 
measuring  the  carbon  dioxide  evolved  from  a  Imown 
weight  of  white  lead,  is  the  only  sufficiently  precise 
method  by  which  a  dozen  analyses  may  be  made  during  the 
course  of  two  or  three  hours.  Unless  special  precautions 
are  taken,  however,  very  different  results  may  be  obtained. 
A  large  number  of  experiments  have  been  made  with  the 
object  of  determining  the  conditions  under  which  the 
method  is  trustworthy.  The  apparatus  shown  in  the 
figure  is  that  which  was  ultimately  adopted  :  it  has  been 
used  this  year  for  more  than  3,000  analyses,  and  has  not 
required  any  attention  other  than  cleaning  once. 


so  b*  rl»mf»n»tri»f*^  by  diuolvlna 

'   ••*•••■•  '  ■■    ■•"■■'.-  nitric  arid; 

irUir^    ::\    tin- 

lead  salt  of 
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Exactly  1  grin,  of  white  lead  having  been  introduced 
into  the  decomposition  flask,  A,  and  5  c.c.  of  1  in  5  nitric 
acid  run  into  the  inner  tube,  the  flask  is  closed  by  the 
rubber  stopper  and  immersed  in  the  water  in  the  vessel, 
B,  where  it  is  held  in  position  by  clips  fastened  to  the 
bottom  of  the  vessel.  The  mercury  is  brought  to  zero 
in  the  measuring  tube  by  raising  the  reservoir  and  opening 
the  three-way  tap,  C,  to  the  air  ;  after  closing  the  tap, 
it  is  adjusted  so  as  to  stand  at  about  65 — 70  c-c.  on  the 
graduation.  The  flask  is  then  removed  and  shaken 
violently  until  the  white  lead  is  completely  dissolved  ; 
it  is  next  replaced  in  the  water,  and  the  mercury  approxi- 
mately levelled  ;  after  5  minutes  the  three-way  tap  is 
opened,  so  as  to  connect  with  the  water-manometer,  D, 
and,  by  means  of  a  fine  adjustment,  the  mercury  in  the 
"tubes  is  exactly  levelled.  The  volume  of  gas  is  then 
measured  and  the  temperature  of  the  wat€r  circulation 
and  the  barometric  pressure  are  registered  ;  the  volume 
is  then  reduced  to  normal  temperature  and  pressure, 
allowance  being  made  for  the  vapoiu"  pressure  ;  the  per- 
centage of  carbon  dioxide  is  then  read  off  from  a  table. 

The  best  results  are  obtained  by  liberating  the  gas 
under  diminished  pressure  ;  the  use  of  a  water  mano- 
meter renders  the  adjustments  very  accurate.  Error  is 
likely  to  arise  principally  owing  to  the  solubility  of  carbon 
dioxide  in  the  dilute  acid  used  to  dissolve  the  white 
lead  ;  it  has  been  found  possible,  however,  to  introduce 
an  accurate  correction  for  this  by  working  under  exactly 
standardised  conditions.  The  actual  error  is  diminished 
by  using  a  comparatively  large  apparatus  and  measuring 
about  50  to  70  c.c.  of  gas.  At  first  the  correction  fof 
solubility  was  made  by  measuring  in  two  successive  experi- 
ments the  gas  evolved  from  1  grm.  of  white  lead  when 
dissolved  in  5  c.c.  and  10  c.c.  respectively  of  dilute  nitric 
acid  (1  acid.  d.  1  ■42, :  4  water),  the  difference  being  taken  to 
represent  the  amount  of  gas  dissolved  in  5  c.c.  of  acid. 
After  correcting  for  temperature  and  pressure,  the  per- 
centages of  carbon  dioxide  thus  found  are  always  a  trifle 
low,  but  not  more  than  0-2  per  cent,  in  error  (for  example, 
four  experiments  gave  results  ranging  from  1270  to 
12-80  in  the  case  of  a  sample  of  white  lead  containing 
12-93  per  cent,  of  carbon  dioxide.  In  another  case  results 
varying  between  r2'10  to  12-25  per  cent,  were  obtained, 
instead  of  the  true  value  12-28  per  cent.).  It  was  subse- 
quently found  that  a  more  nearly  accurate  correction 
could  be  introduced  by  actually  determining  the  amoimt 
of  gas  held  back  under  the  standard  conditions  adopted 
by  making  the  measurements  with  a  sample  of  white  lead 
in  which  the  amount  of  carbon  dioxide  was  accurately 
known.*  The  difference  bet'^een  the  volume  actually 
measured  and  that  which  should  be  obtained  theoretically 
represented  the  volume  of  gas  retained  by  the  acid.  It 
is  recommended  that,  in  using  this  method  in  works, 
the  solubility  correction  be  determined  each  day,  as  it 
varies  with  alterations  in  the  atmospheric  temperature 
and  pressure.  In  illustration  of  the  degree  of  accuracy 
obtainable,  it  may  be  stated  that  three  successive  experi- 
ments gave  results  varying  from  12-39  to  12-45,  with  an 
average  of  12-43,  instead  of  the  correct  value  12-42  per  cent. 
The  average  of  four  closely  concordant  experiments  made 
with  another  sample  was  11 -28,  instead  of  the  true  value 
11-27. 

Owing  to  the  rapidity  with  which  it  can  be  used,  the 
Schrotter  apparatus  is  often  adopted  by  analysts  in 
determining  carbon  dioxide  ;  tl:e  results  it  affords  are, 
however,  only  approximate,  and  its  use  is  to  be  deprecated. 
II.  The  removal  of  the  oil  from  white  lead  is  most 
expeditiously  effected  by  repeatedly  shaking  the  sample 
(on  a  shaking  machine)  with  successive  quantities  of 
ether  in  a  tall  stoppered  cylinder.  +  The  ordinary  Soxhiet 
extractor,  with  a  paper  "  thimble  "  to  contain  the  white 
lead,  cannot  be  used  conveniently  at  first,  owing  to  the 

•  The  ioUowiug  is  au  actual  example.  The  standard  sample 
contained  11-23  per  cent,  of  carbon  dioxide.  By  the  volumetric 
method  this  gave  with  5  c.c.  of  acid  a  quantity  of  gas  corre- 
sponding with  10-60  per  cent,  of  carbon  dioxide  ;  with  10  c.c. 
of  acid  the  volume  corresponded  with  10-20  per  cent.  Correction 
using  5  c.c.  of  acid=0-63  per  cent. ;  using  10  c.c.  of  acid  the 
correction  is  1-03  per  cent. 

t  -A.bout  25  grms.  of  the  sample  is  used,  and  quantities  of 
200  c.c.  of  ether  are  successively  added.  The  ether  must  be 
freed  from  traces  of  acid  by  previously  distilling  it  over  hme  ; 
commercial  methylated  ether  often  contains  small  quantities 
of  ^sulphuric  acid. 


finely  divided  material  passing  through  the  thimble ; 
but  it  can  be  used  with  advantage  after  most  of  the  oil 
has  been  removed  by  a  preliminary  treatment  in  the 
cylinder. 

A  series  of  experiments  made  to  ascertain  the  influence 
of  repeated  exteactions  on  the  values  obtained  in  the 
analysis  of  the  same  sample  showed  that  the  bulk  of  the 
oil  is  easily  removed  from  the  white  lead,  but  that  a  point 
is  soon  reached  beyond  which  further  prolonged  extraction 
with  ether  or  boiling  acetone  does  not  appreciably  change 
the  composition  of  the  material.  (Thus,  the  values  ob- 
tained after  the  first  series  of  extractions  were :  PbO,  86*06 ; 
COo,  11-27.  Re-extracted  during  a  fortnight  with  ether 
and  finally  during  several  hours  with  boiling  acetone 
the  values  were— PbO,  86-11  ;    COg.  11-31.) 

But  even  after  this  prolonged  treatment  the  white  lead 
is  not  completely  free  from  oil,  as  sho\vn  by  its  giving  a 
scum  when  dissolved  in  acid.  The  high  proportions  of 
carbon  dioxide  and  wat-er  fovmd  in  such  material  by  the 
combustion  method  correspond  with  the  presence  of  about 
0*3  per  cent,  of  "  oil  "  (assuming  the  latter  to  have  the 
composition  of  Itnoleic  acid,  CigH3202).  The  actual 
amount  of  oil  retained  after  using  different  extracting 
solvents  was  determined  in  a  number  of  cases  in  the 
following  way.  Twenty  grms.  of  white  lead  (of  soft  con- 
sistency) was  shaken  during  5  hours  with  2(X)  c.c.  of 
solvent ;  after  allowing  the  lead  to  settle,  another  200  c.c. 
of  solvent  was  added,  and  the  shaking  repeated  during 
another  5  hours,  and  so  on,  the  solvent  being  changed 
every  5  hours.  After  20,  30,  40,  and  50  hours'  shaking 
respectively  the  residual  fat  was  determined  in  a  sample 
of  5  grms.  in  the  following  manner  :  the  dry  white  lead 
was  weighed  on  the  asbestos  of  a  Gooch  crucible  and 
decomposed  with  nitric  acid  (care  being  taken  to  avoid 
loss  by  effervescence),  using  at  first  acid  of  strength  1  :  20, 
then  1  :  10,  and  finally  acid  of  1  :  5  to  ensure  complete 
decomposition.  After  washing  with  cold  water  until  the 
liquid  passing  through  was  free  from  lead  (t€sted  by  a 
solution  of  sodium  sulphide),  the  crucible  was  dried  in 
vacuo  over  sulphuric  acid  until  constant  in  weight. 

Hannay  and  Leighton  have  stated  (Proc.  Chem.  Soc, 
124,  p.  122  ;  Chem.  News,  78,  p.  268)  that  the  oil  can  be 
completely  extracted  from  white  lead  by  means  of  ether 
providing  that  sufficient  of  the  latter  be  used  (100  c.c. 
for  each  grm.  of  white  lead),  no  insoluble  lead  compound 
clinging  to  the  lead  after  the  oil  is  extracted ;  Harland, 
on  the  other  hand,  maintains  that  ether  does  not  com 
pletely  remove  the  oil.  Our  results  show  that  Harland's 
contention  is  correct :  instead  of  using  merely  100  c.c. 
for  each  grm.  of  white  lead  in  the  course  of  the  50  hours' 
extraction,  we  used  so  much  as  2000  c.c.  per  grm. 


Solvent. 

Hour.^  extracting. 

20. 

30.      1       40. 

1 

50. 

Methylated  etlier 

Petroleum  ether 

.•Vcetone 

Ratio  of  solvent  used  to 
White  Lead    

0-234 
0-406 
0-342 

200:  1 

0-229 
0-348 
0-317 

400:  1 

0-332 
0-292 

800:  1 

0-307 
0-247 

2000  :  1 

Changes  occurring  in  white  lead  when  dried  above 
100°  C. — A  series  of  experiments  was  made  to  ascertain 
the  temperature  at  which  marked  decomposition  of  the 
white  lead  began.  It  was  found  that  no  decomposition 
occurs  during  prolonged  heating  at  110°  C,  but  that  it 
sets  in  above  120°.  Thus,  on  heating  2  grms.  of  dry  white 
lead  during  2  hours  at  135°  C,  0-53  per  cent,  of  water  was 
lost,  another  0-18  per  cent,  being  expelled  after  heating 
during  another  \\  hours  ;  at  171°  both  water  and  carbon 
dioxide  were  given  off,  a  sample  losing  1  -6  per  cent,  water 
(out  of  2-5  per  cent.)  and  0-37  per  cent,  carbon  dioxide 
after  4i  hours.  At  212°  (naphthalene  jacket)  the  loss  of 
water  from  2  grms.  of  white  lead  was  complete  in  2  hours, 
but  only  about  2-5—3  per  cent,  (out  of  11-2  per  cent.) 
of  carbon  dioxide  was  expelled. 

Although  the  loss  of  water  during  drying  greatly  affects 
the  percentage  of  lead  oxide,  it  hardly  changes  that  of 
carbon  dioxide;  thus  2PbC03.Pb(0H)o  requires  Pb0  = 
86-34,  CO.,  =  11-36.  and  2PbC03,PbO"  requires  PbO  = 
88-4,  CO.,  =  11-63. 
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Changis  in  composition  of  trhite  lead  caused  %  age. — 
The  fi»ct  that  white  lead  ground  in  oil  gradually  undergoes 
a  ch.^nge  in  composition  is  probably  the  principal  cause 
of  the  differences  existing  between  the  results  obtained 
bv  different  analysts  using  the  same  sample  of  material. 
llbe  following  example  of  such  change  may  be  taken  as 
typical.  A  sample  of  whito  lead  groimd  in  oil  which, 
when  extracted  as  completely  as  possible,  contained 
PbO  =  StH)6  and  C02=ll--27Oo  (ratio  PbO  :  C02  =  T-64) 
was  left  in  a  wide-iiiouthed  bottle  closed  with  a  cap 
doriag  3  weeks.  It  was  then  again  extracted  and,  after 
removing  the  small  pieces  of  skin  (formed  bj'  the  oxida- 
tion of  the  oil  and  insoluble  in  all  solvents,  including 
acetone,  ethyl  acetate,  chloroform,  benzene,  and  xylene) 
the  residual  powder  was  found  to  contain  PbO  =  85-76 
C0o  =  ll-S9  (ratio  PbO  :  COo  =  7-21).  Thus  a  change  has 
occurred  which  has  diminished  the  percentage  of  lead  oxide 
by  0-3,  and  increased  that  of  carbon  dioxide  by  0-6  per 
cent.  Xo  further  change  took  place  in  the  same  sample 
durine  another  2  months,  so  that  a  limit  of  the  action 
apjWrs  soon  to  be  reached.*  The  foregoing  facts  show 
that  an  analysis  of  white  lead  ground  in  oil  cannot  be 
adduced  as  a  sure  index  of  the  composition  of  the  white 
lead  originally  mixed  with  the  oil.  Analyses  made  by 
different  analysts  can,  moreover,  only  be  expected  to 
agree  in  the  case  of  such  material  when  the  samples  have 
bv  chance  xmdergone  approximately  the  same  amount 
oi  change  or  when  the  analyses  are  made  with  samples 
in  which  change  has  ceased.  As  the  actual  amount  of 
change  is  very  variable  (depending,  for  instance,  on  the 
amount  of  free  acid  in  the  oil,  the  possibility  of  air  coming 
into  contact  with  a  larger  or  smaller  proportion  of  oil, 
the  nature  of  the  oil  itself)  it  must  be  concluded  that  the 
results  of  the  analysis  of  white  lead  ground  in  oil  are  only 
very  approximate.  The  amount  of  change  occurring  may 
easily  give  rise  to  differences  exceeding  0-5  per  cent,  of 
carbon  dioxide,  or  expressed  as  lead  carbonate,  3  per 
cent,  of  the  latter. 

In  conclusion  we  wish  to  thank  Messrs.  H.  0.  Otto  and 
R.  G.  Covington  for  the  assistance  they  have  given  us  in 
carrying  out  several  of  the  analyses. 

DlSCUSSIOK. 

Mr.  E.  Gba>"T  Hoopek  agreed  with  the  authors  as  to 
the  almost  invariable  retention  of  a  small  amount  of  oil 
in  extracted  white  lead  which  had  been  previously  ground, 
and  suggested  that  this  was  largelj'  due  to  oxidation  of 
the  oil.     In  view  of  that  fact,  a  combu.stion  process  was 
inapplicable.     He  would  have  been  glad  to  hear  a  little 
more  on  the  practical  yjoint  of  the  range  in  proportion  of 
carbon  dioxide  in  what  was  recognised  by  makers  and 
dcftlen  as  good  white  lead.     He  had  before  him  a  few 
resnha  from  a  large  number  of  carbon  dioxide  determina- 
tion*. Vj«^>th  in  unirround  and  extracted  white  leads.     In  a 
batrh  of  the  former,  the  carbon  dioxide  varied  from  11-76 
np  to  ]'^  '  ■    -      nt..  with  an  average  for  10  samples  of 
12-31 .  theoretical   ll-SOper  cent.     In  some 

ca»<  ^  •<  rt)on  dioxide  had  been  found  to  be  well 

o*    "     -       ■    '  «-nt.  the  white  lead  had  been  reported  by 
y     '  •  n  u<  \<'  satisfactory  in  covering  power.     Was 

t!  "  ifreement  in  the  trade  as  to  the  highest 

1 '  •'<n  dioxide  allowable  ?     Again,  on  the 

4_   ......    .;   ;..     ,„  nt  solvent  of  the  oil  in  a  mi.\ed  white 

ksd.  he  aaked  if  the  authors  ajfreed  that  petroleum  spirit 
waa  a  better  solvent  than  either  of  the  others  men- 
tioned. White  lead  Mcparated  from  [K-troIeum  ether  better 
than  from  methylatefl  ether,  and  after  decanting  off  the 
petroleum  spirit  and  so  removing  most  of  the  oil,  the 
reaidsal  extraction  was  cattily  acfoniplished,  so  that 
«h«Te  th.To  was  no  appreciable  oxidation  of  the  oil,  it  was 
'wble  to  reduce  the  residual  oil  to  as  low  as 

•  '^'Ught  that  if  analysts  would  resort 

'■dgcd    repute  and  of   established 

-!iim'  products  of  this  character,  instead 

of  adopting  what  are  known  as  "  works  methods."  a  good 

n  the  form  of 

*  I'-ri  rnoidtc-ned 

*  I  (ortniifht  f.r 

*  .  .1'  in  the  bottoifi 
'■■  «  llijn«-n  burner. 
!'■                                                                             '!•!  caT.f'.t  thnetoTi: 
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accnracy  in 


deal  less  would  be  heard  about  the  necessity  for  analytical 
standardisation,  and  discrepancies  between  analysts  would 
be  rarer.  Some  analysts  were  in  the  habit  of  estimating 
the  carbon  dioxide  in  extracted  paint  residues  by 
combustion,  but  such  a  method  was  reprehensible, 
and  was  liable,  as  the  authors  had  pointed  out,  to 
be  the  cause  of  serious  errors.  With  regard  to  the  use 
of  volatile  solvents  in  paint  analysis,  he  had  foimd  a 
mixture  containing  a  good  deal  of  acetone  a  very  useful 
one  for  the  purposes  of  extraction.  The  mineral  sub- 
stances tended  as  a  rule  to  separate  more  readily,  and  in  a 
more  granular  form,  from  such  a  solvent  than  from  ether 
or  light  petroleum. 

Mr.  H.  W.  RowELL  said  that  analysis  by  the  combustion 
method  gave  high  results  for  carbon  dioxide  and  water  in 

i)roportion  to  the  acetic  acid  and  tan  which  dry  white 
ead,  made  by  the  stack  process,  contained.  The  only 
method  which  he  found  gave  accurate  results  was  that 
mentioned  by  the  authors  of  dissolving  in  acid  and  weighing 
the  carbon  dioxide  evolved.  The  accuracy  and  con- 
venience of  the  method  greatly  depended  on  the  form  of 
apparatus  employed.  He  had  never  been  able  to  extract 
all  the  oil  from  white  lead  paints,  always  having  0-2  to 
0-4  per  cent,  remaining.  With  three  washes  of  methylated 
ether  in  a  centrifugal  machine  he  could  get  out  all  the  oil 
possible  and  estimate  it  in  about  fifteen  minutes,  and 
successive  washes  of  ether,  acetone,  high  and  low  boiling- 
point  petroleum  ether,  carbon  tetrachloride,  and  mixtures 
of  these  solvents  removed  no  more  oil,  nor  did  heating 
under  pressure.  He  was  of  opinion  that  the  substance 
left  on  dissolving  in  nitric  acid  was  an  oxy-linoleate  of 
lead,  but  that,  except  in  old  paints,  the  oil  did  not  exist 
in  this  state  when  in  the  paint. 

Mr.  DAV^s  said  the  results  obtained  on  using  different 
solvents  for  the  extraction  of  the  "  oil "  were  discussed 
in  detail  in  the  paper.  Methylated  ether  appeared  to  be 
the  best,  but  there  was  little  to  choose  between  them. 
The  amount  of  "  oil "  left  unextracted  would  depend 
on  the  age  of  the  sample;  it  doubtless  was  some  oxidation 
product  of  lead  linoleate.  It  was  quite  true  that  dry 
white  leads  obtained  by  some  processes  contained  con- 
siderable quantities  of  acetic  acid  and  other  organic 
substances  which  gave  high  results  for  carbon  dioxide 
by  the  combustion  method. 

Mr.  Klein  said  it  was  impossible  to  lay  down  any 
definite  ruling  as  to  what  was  the  most  desirable  percentage 
of  carbon  dioxide  in  white  lead.  The  chemical  com- 
position did  not  necessarily  indicate  the  physical  condition, 
and  consequently  it  was  unsafe  to  condemn  any  white 
lead  containing  between  II  and  13  per  cent,  of  carbon 
dioxide  on  chemical  grounds  only.  The  physical  con- 
dition of  the  pigment  was  to  his  mind  a  more  important 
factor  than  the  chemical  composition,  although  public 
bodies  often  assumed  that  the  desirable  limits  of  the  per- 
centage of  hydrate  were  between  25  and  30  per  cent. 
He  did  not  think  that  manufacturers  or  the  painting 
trade  cared  whether  it  was  below  25  or  above  30  per  cent., 
provided  the  paint  was  a  good  one.  He  himself 
preferred  a  white  lead  containing  fully  12  per  cent,  of 
carbon  dioxide.  It  was  possible  to  have  a  white  lead 
with  a  low  percentage  which  was  perfectly  crystalline, 
and  as  a  pigment  was  useless.  In  view  of  the  fact  that 
analyses  often  did  not  agree  within  2  or  3  per  cent,  of 
hydrate,  he  thought  it  would  be  very  unfair  to  condemn 
a  lead  wholly  on  account  of  a  chemical  analysis. 

New  England  Section. 

Meeting  held  at  Boston,  Mass.,  U.S.A.,  on  Friday,  Feb.  1, 
1907. 

MB.    HENRY    HOWARD    IN    THE    CH.UR. 

ELECTRO-METALLURGY  OF  ZINC. 

by  woolsey  mca.  johnson. 

(abstract.) 

The   electro-metallurgical    treatment   of   zinc    ores,    in 

ore-dressing,  and  in  the  application  of  electrolytic  and  "f 

flectric  furnace   methods,   has  had  a  valuable  effect  in 

stimulating  the  metallurgy  of  complex  Bulphido  ores. 


Aug.  15,  1907.] 


SmTH— RECENT  WORK   OX   THE   EUCALYPTS. 


851 


A  variety  of  electro-magnetic  separators  are  used  in 
the  treatment  of  zinc-ores.  At  the  mine  of  the  Xew  Jersey 
Zinc  Company  at  Franklin  Furnace,  the  ore,  after  a 
preliminary  water  concentration,  is  dried  and  passed  over 
Wetherill  separators,  whereby  a  separation  of  magnetic 
franklinite  and  of  willemite  is  effected  ;  the  former  is 
worked  up  to  zinc  oxide  and  the  latter  to  metallic  zinc. 
In  the  Western  States,  electro-magnetic  separators  are 
used  for  separating  the  oxysulphide  of  iron  formed  by 
roasting  the  ore  at  a  low  temperature  and  also  for  the 
separation  of  marmatite — the  magnetic  sulphide  of  zinc 
and  iron.  At  the  works  of  the  Colorado  Zinc  Company 
at  Denver,  where  Leadville  ore  is  used,  the  product,  after 
being  crushed  and  sized,  is  separated  into  silicious 
tailings,  zinc-iron  middlings,  and  lead  concentrates. 
The  magnetic  sulphide  of  zinc  is  separated  from  the 
second  product  by  a  Wetherill  electro-magnetic  machine 
and  the  non-magnetic  tailings  concentrated  by  means  of 
a  Blake-Morscher  electrostatic   machine. 

As  the  results  of  experiments  with  a  small  scale 
plant,  (treating  400  ore  to  charge)  for  the  treat- 
ment of  zinc  ores  in  an  electric  furnace  of  the 
resistance  type,  the  author  concludes  that  this  method 
of    treatment    possesses    the    following    advantages : — 

(1)  A    purer    and    more    uniform    product    is    obtained. 

(2)  The  proportion  of  zinc  obtained  from  the  ore  is 
increased.  (3)  A  wider  range  of  ores  can  be  treated. 
(4)  The  labour  charge  is  decreased  owing  to  the  larger 
imits  of  plant  that  can  be  employed.  (5)  The  thermal 
efficiency  of  the  plant  is  increased.  (6)  The  capital 
outlay  is  decreased  if  the  treatment  is  combined  with  a 
"  preheater  "  in  which  the  first  part  of  the  reduction  is 
effected  in  retorts  heated  by  a  regenerative  gas  furnace, 
or  if  water-power  is  available  for  the  supplj-  of  electricity. 
(7)  The  recovery  of  lead,  silver,  copper,  and  gold  is  more 
effective.  The  greatest  difficulty  is  the  condensation  of 
the  zinc  to  the  metallic  state  is  one  operation. 

The  treatment  of  zinc  ores  by  the  Swinburne-Ashcroft 
electroh'tic  process,  by  a  similar  process  devised  by 
Baker  and  Burwell,  of  Cleveland,  Ohio,  by  the  Brown 
and  Oersterle  and  by  the  Laval  electric  furnace  methods 
is  described  in  the  paper  and  the  limitations  and  possible 
developments  of  the  old  retort  discussed. 


Sydney  Section. 


Meeting  held  at  Sydney  on  12th  June  1907. 


ME.    J.    A.    SCHOITELD    D»    THE    CHATE. 


RECENT    WORK    ON   THE    EUCALYPTS. 

BY    HENBT   G.    SMITH,    F.C.S. 

"  The  Eucalypts  are  destined  to  play  a  prominent  part 
for  all  time  to  come  in  the  sylvan  culture  of  vast  tracks 
of  the  globe  ;  and  for  hard  wood  supplies,  for  sanitary 
mejisures  and  for  beneficient  climatic  changes,  all  countries 
within  the  warmer  zones  will  with  appreciative  extensive- 
ness  have  to  rely  on  our  eucalypts  during  an  as  yet 
unaccountable  period." 

So  wrote  the  late  Baron  von  Mueller  on  completing 
that  admirable  work  the  Eucalyptographia,  and  in  the 
comparatively  short  time  which  has  elapsed  since  that 
work  was  published,  we  have  seen  the  truth  of  that 
prophecy. 

In  certain  districts  in   America  considerable  activitj' 

prevails  at  the  present  time  in  the  planting  of  Eucalyptus 

trees,  the  idea  being,  primarily,  to  supply  hardwood  for 

lailways  and  for  other  works  of  construction.     This  too 

is  the  case  in  South  Africa,  where  extensive  planting  of 

i  eucalj-ptus  trees  has  also  taken  place.     In  India,  Algeria, 

Italy  and  other  places  the  eucalypts  have  been  cultivated, 

and   with   very   great   advantage   to   those   countries   in 

I  many  directions.     When  the  results  of  these  plantations 

I  become  better  known,  and  the  advantages  appreciated, 

it  may  be  assumed  that  increased  activity  will  prevail 

in    the    establishment    of    eucalyptus    forests    in    other 

countries. 


The  distillation  of  essential  oils  for  medicinal  purposes, 
for  perfumery,  and  other  economic  requirements  for 
which  the  several  oils  may  be  found  suitable,  will  of  a 
surety  be  extended.  It  may  also  be  expected  that  the 
possibilities  of  certain  species  for  producing  a  bark  of 
excellent  quality  for  tanning  purposes  will  not  be  over- 
looked, so  that  we  may  soon  expect  to  see  the  cultivation 
of  special  species  for  special  products  greatly  extended. 

The  scientific  knowledge  concerning  the  products  of 
the  several  species  of  Eucalypts,  which  has  been  obtained 
during  the  last  few  years,  has  placed  the  question  on 
a  much  more  satisfactory  footing  than  was  previously 
possible,  and  it  is  now  generally  known  from  which 
species  the  most  satisfactory  results  can  be  obtained  in 
the  direction  required. 

The  great  chemical  fact  underlying  this  question,  is 
that  of  the  comparative  constancy  of  the  products  of 
any  particular  species,  so  that  the  study  of  the  possible 
economics  of  the  several  members  of  this  great  genus 
is  provided  with  a  sure  basis. 

There  are  certainly  not  less  than  200  well  defined 
species  of  eucah'ptus  in  Australia,  the  greater  number 
of  which  have  been  chemically  investigated,  and  it  is 
the  main  points,  in  the  results  of  these  investigations, 
which  I  now  purpose  submitting. 

At  the  present  time,  beyond  a  few  of  the  more  common 
species,  but  little  is  known  by  the  general  public  of  the 
economic  possibilities  of  the  members  of  this  group  of 
trees,  and  it  is  largely  for  this  reason  that  Eucalyptus 
globulus  has  obtained  such  wide  prominence  in  different 
parts  of  the  world.  It  has  been  stated  that  even  to-day 
many  of  the  seedsmen  in  America  know  no  other  species. 
In  California,  this  species  has,  in  years  gone  by,  been 
planted  in  large  quantities. 

Recent  investigations,  however,  have  given  Eucalyptus 
globulus  its  proper  place  in  the  sequence  of  species.  One 
cultivator  in  America  has  at  the  present  time  900,000 
eucalyptus  trees  in  his  forests,  and  not  a  single  tree  of 
E.  globulus.  He  considers  that  his  trees  will  soon  be 
worth  10/-  each  or  even  more.  We  in  Australia  might 
well  take  a  lesson  from  such  an  enterprise,  and  profit 
from  its  results. 

I  shall  refer  as  briefly  as  possible  to  botanical  questions, 
restricting  myself  more  fully  to  the  chemical  side,  buti 
it  will  be  seen  that  the  chemical  and  botanical  studies 
of  these  trees  are  inseparable,  and  it  is  to  the  phyto- 
chemlcal  researches  which  have  recently  been  under- 
taken that  the  discovery  of  several  important  facts  is 
due. 

The  name  Eucalyptus  was  given  to  the  genus  by 
L'Heritier  in  1788  in  allusion  to  the  presence  of  the  lid 
or  operculum  of  the  bud  stage.  The  numerous  species, 
into  which  it  has  been  considered  advisable  by  botanists 
to  divide  the  genus,  have  suggested  to  some  workers 
the  idea  that  hj'bridism  has  played  an  important  part 
in  the  formation  of  these  numerous  species.  There  is 
much  to  be  said  in  support  of  this  theory,  but  the  weight 
of  chemical  evidence  is  dead  against  it,  if  we  admit  the 
peculiarities  of  the  parent  being  passed  on  to  the  offspring. 
From  the  results  obtained  during  recent  researches  by 
R.  T.  Baker  and  myself,  it  was  evident  that  the  theory 
of  evolution  accounted  for  the  formation  of  the  numerous 
species  better  than  any  other,  and  it  has  been  possible 
from  our  results  to  formulate  a  genealogical  table  to- 
illustrate  this  process  of  evolution,  and  to  show  how  the 
genus  has  developed  through  past  ages.  Haeckel  says 
that  the  careful  construction  of  these  genealogical  trees 
is  not  an  amusement,  but  the  chief  task  of  modern 
classification. 

In  a  theory  of  this  character  the  question  of  time  is 
an  important  factor,  and  there  is  no  doubt  but  that  the 
Eucalypts  do  go  back  to  a  remote  age.  In  Wallace's 
Island  Life  a  map  of  Australia  is  depicted  illustrating  the 
distribution  of  land  during  later  cretaceous  or  early 
tertiary  times.  It  will  be  seen  from  this  that  Tasmania 
was,  at  that  time,  part  of  a  long  narrow  island,  and  had 
not  been  separated  from  the  mainland.  There  a])ix?ars 
every  reason  to  suppose  that  several  species  of  eucaljiitus 
which  are  growing  to-daj-  in  Tasmania,  as  well  as  in 
Australia,  were  well  established  species  before  Tasmania 
was  separated  from  the  mainland.     In  the  Technological 


S52 


SMITH— RECENT  WORK  ON  THE  EUCALYPTS. 


[Aug.  15,  1907. 


Museum  there  is  a  splendid  s^H^cimen  of  a  Tertiary  fossil 
l«af.  which,  from  the  shape  and  venation,  is  undoubtedly 
a  euoAlvptus,  and  the  venation  is  that  of  a  species  like 
£.  y/t^i./us.  which  group  is  shown  to  be  well  down  in  the 
series  of  evolution.  There  are  also  very  few  species  of 
eucalyptus  growing  to-day  in  Tasmania  which  have  not 
yet  been  foxmd  growing  on  the  mainland.  How  different 
this  must  have ^  been  if  hybridism  played  an  important 
part  in  the  formation  of  new  s^H^ies  ! 

In  Australia  gigantic  eucalyptus  trees  occur,  and 
one  growing  at  Marysville  in  Victoria  has  a  circum- 
ference of  70  feet,  and  is  about  150  feet  to  the  first 
branch.  This  jmrticular  tree  is  probably  some  2,000 
years  old.  yet  the  venation  of  the  leaf  is  that  of  the 
phellandrene  group,  the  most  recent  of  all  the  eucalypts  ; 
80  that  this  tree,  (probably  E.  ngnans)  belongs  only  to  a 
species  of  to-day.  When  we  consider  the  length  of  time 
necessary  for  any  species  to  distribute  itself  over  a  large 
extent  of  territory,  after  it  has  become  well  established, 
we  can  begin  to  understand  the  constancy  in  the  members 
of  this  genus,  and  to  feel  that  time  has  been  the  chief 
factor  in  their  establishment. 

The  eucalypts  are  essentially  oil  yielding  plants, 
and  if  the  known  constituents  of  the  several  oils  are 
tabulated  it  will  be  seen  how  very  diverse  they  are. 
The  following  hst  of  known  constituents  will  show  this  : — 
eacalyptol,  eudesmol,  geraniol.  methyl  alcohol,  ethyl 
akoh'ol.  isobutyl  alcohol,  amyl  alcohol,  aromadendral, 
citral.  citronellal,  butaldehyde.  valeraldehyde,  piperitone, 
geranyl  acetate,  amyl  eudesmate.  valeric-acid  ester, 
acetic-acid  ester,  formic  acid,  acetic  acid,  eudesmic  acid, 
Taleric  acid,  aromadendrene,  pinene  (both  dextro  and 
lero-rotatorv),  phellandrene  (the  laevo  form),  limonene 
(the  lavo  form),  and  cymene.  Although  the  known 
constituents  are  so  numerous,  yet.  they  do  not  all  occur 
in  the  product  of  any  one  species.  There  is,  however, 
a  remarkable  regularity  in  their  distribution,  and  the 
commencement  and  increment  of  at  any  rate  the  prin- 
cipal constituents  are  well  marked  and  most  clearly 
indicated  by  the  remarkable  and  characteristic  feature  of 
alteration  in  the  venation  of  the  lanceolate  leaves.  It  is 
now  clearly  understood  that  the  venation  of  the  leaves 
of  most  species  is  indicative  of  certain  oil  constituents, 
and  this  changing  of  leaf  venation  has  been  contem- 
poraneous with  the  alteration  in  the  character  of  the  oil. 
It  has  been  possible  to  show  this  venation  by  photo- 
graphy directly  from  the  natural  leaves  themselves, 
using  the  leaf  as  a  negative.  This  very  well  demonstrates 
the  evolutionary  processes  which  have  taken  place  and 
•og(re«ts  that  there  is  a  natural  arrangement  governing 
the  t*<-uliaritie8  and  properties  of  eucalyptus  trees,  which 
will  be  better  defined  when  better  understood. 

In  what  may  be  considered  the  earliest  members  of 
the  genus  the  oil  consists  largely  of  the  terpene  pinene, 
with  an  entire  absence  of  eucalyptol  and  phellandrene  ; 
tbe  leaf  venation  illustrating  this  resembles  the  markings 
in  a  feather,  the  midrib  is  thick,  and  the  marginal  vein 
close  to  tbe  edge  of  the  leaf.  As  eucalyptol  makes  its 
appearance  in  the  oil  the  midrib  becomes  less  stout,  the 
marginal  vein  recedes  from  the  edge,  and  the  structure 
of  the  leaf  has  a  cellular  apyiearance,  thus  allowing  more 
room  for  the  oil  glands.  In  the  leaves  of  those  species 
giring  an  oil  with  a  maximum  amount  of  eucalyptol 
these  chara/rters  are  intensified.  In  the  groups  from 
which  ph«-lUndrene  oils  are  obtained,  the  venation  is 
aeain  diff»-r»Tit,  the  midrib  is  very  thin,  there  is  an  entire 
absence  of  tbe  feathrr-Iike  venation,  the  veins  are  quite 
acute  and  lace-Iike,  and  the  marginal  vein  haw  b<*come 
so  tax  removed  from  the  «-<ige  of  the  leaf,  that  often  a 
secondary  one  has  ff>rmcd.  The  genus  thus  divides 
itself  roaghly  into  three  main  grouym,  governed  by  the 
veoaticn  of  tbe  leaf,  and  this  venation  is  characteristic 
of  tbe  chief  coDstituents  in  the  oil.n. 

It  is  evident,  th'-  '  -  *h.-it  all  eucalyptus  oil  cannot 
have  tbe  same  n.-  ne.  bf-cauM;  it  is  not  to  be 

expected  that  all  t;  •  i<nt«  are  cfjually  efTuaceous. 

At  present.  r«e  of  tbe  chief  use*  for  cucalyptuH  oils  is  f'r 
pfasrmareutical  (urpo**^,  nnd  it  thus  Ix-comes  necessary 
to  know  from  wh,  —  the  chief  constituents  can 

be  obtamed  most  •  ■■-,  and  in  greate<<t  abundance. 

Tbe  bactericidal  v».uc  -a  lut:  several  constituents  found 


in  eucalyptus  oils  has  been  investigated  by  Dr.  Hall  of 
Parramatta,  whose  work  represents  a  considerable 
addition  to  our  knowledge  in  this  respect.  The  new 
constituents  recently  discovered  were  also  included  in 
that  investigation. 

Although  recognising  the  importance  to  Australia  in 
the  preparation  of  oils  for  pharmaceutical  purposes, 
which  industrj'  at  the  present  time  has  a  money  value  of 
from  £40,000  to  £50,000  annually,  yet,  it  is  to  the  manu- 
facturing industries  that  Australia  must  look  for  the 
development  and  utilisation  of  the  enormous  supplies 
of  raw  material  at  present  going  to  waste.  It  is  possible 
that  by  systematic  effort  Australia  could,  from  her 
eucalypts,  largely  supply  the  demands  of  the  world  for 
oils  useful  for  many  solvent  purposes,  as  well  as  for  other 
uses  in  the  arts  and  manufactures,  and  supply  oils  also 
for  perfumery,  for  scenting  'soaps,  and  for  flavouring 
purposes,  but  to  be  successful  the  industry  must  be 
systematised  and  governed  by  the  results  of  scientific 
investigation.  A  very  large  proportion  of  eucalyptus 
species  being  useless  for  economic  purposes,  these  might  bo 
eradicated  and  their  places  taken  by  useful  species. 

Two  economic  facts  of  great  importance  stand  out 
prominently,  these  are,  (I)  that  the  young  growth  of  any 
species  yields  an  oil  corresponding  in  constituents  to  that 
of  the  mature  trees  and  often  having  a  larger  yield  of  oil, 
and,  (2)  that  most  eucalypts  are  very  tenacious  of  life 
and  when  cut  down  soon  throw  out  fresh  growth.  If 
then  large  tracts  of  country  were  devoted  to  the  growth 
of  any  particular  species  yielding  the  required  oil,  and 
when  sufficiently  grown  cut  down  by  machinery,  and 
distilled  in  correspondingly  large  stills,  the  cost  of  pro- 
duction would  be  merely  nominal.  With  the  old  methods 
of  distillation,  using  the  400  gallon  ship  tanks,  the  oil 
from  some  species  of  eucalyptus  has  been  distilled  for 
4d.  or  5d.  per  pound,  or  from  3s.  to  Ss.  8d.  per  gallon. 
This  is  the  case  with  several  species  giving  terpene  oils. 
The  possibility  of  success  in  this  direction,  therefore, 
when  treated  on  a  sufficiently  large  scale,  seems  to  be 
considerable.  One  of  the  principal  factors,  in  this  con- 
nection, is  that  of  yield  of  oil  obtainable  from  any  species. 
The  variation  in  yield  is  very  great,  this  ranging  from 
4  pounds  from  100  poimds  of  leaves  with  terminal  branch- 
lets  to  practically  nothing,  but  the  yield  from  most 
species  is  now  known  and  is  practically  constant.  With 
the  perfumery  oils  this  factor  has  perhaps  less  com- 
mercial importance. 

Geraniol. — The  oil  from  Eucalyptus  Macarthuri  contains 

a  large  amount  of  the  alcohol  geraniol,  principally  as  an 

acetic-acid  ester,  and  it  thus  has  commercial  value  for 

perfumery    purposes.     From    a    very    large    number    of 

determinations  the  ester  has  been  found  to  range  from 

60  to  75  per  cent,  in  oil  from  mature  trees,  when  distilled 

at  various  times  of  the  year,  so  that  a  minimum  of  60  per 

cent,  of  ester  might  very  well  be  made  the  standard   for 

the  oil  of  this  species.     Experiment  has  shown  that  when 

the  larger  amount  of  ester  is  present,  the  free  geraniol 

has  considerably  diminished,   only   6  per  cent,   of  free 

alcohol  being  present  when  the  ester  reached  75  per  cent. 

whereas  10  per  cent,  was  shown  to  be  present  when  the 

amount  of  ester  was  only  60  per  cent. 

I       The  eucalyptus  from  which  geranyl-acetate  is  obtainable 

I   in  such  large  amount,  is  known  vernacularly  as  •'  Paddy's 

i    River  Box,"  and  occurs  plentifully  in  the  neighbourhood 

of  Paddy's  River,  New  South  Wales.     When  found  growing 

along  the  river  flats  it  forms  a  fine  umbrageous  tree,  and 

I   seems  to  prefer  moist  situations.     The  percentage  of  oil 

I   under  these  conditions  also  appears  to  be  larger  than  from 

trees  grown  on  the  highlands.     The  oil  from  E.  Macarthuri 

never    contains    eucalyptol,    nor    has    phellandrene   ever 

been  detected,  so  that  if  a  minimum  of  60  per  cent,  of 

I   ester  is  insisted  upon,  sophistication  of  the  oil  is  hardly 

;    possible.     The  whole  of  the  ester  in  this  oil  is  saponified 

in  the  cold,  by  two  hours'  contact,  using  alcoholic  potash, 

iiiul  the  quantitative  results  are  certain.     Schimmel  &  Co. 

obta.incd  the  following  results  from  two  consignments  of 

the  oil  of  this  sjjeoies : — 

(1)  Ester  before  acetylating  637  per  cent.;  after 
acetylating,  85-2  per  cent. 

(2)  Ester  before  acetylating  71*68  per  cent. ;  after 
acetylating,  80-5  per  cent. 
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which  figures  entirely  confirm  my  own  results.  After 
distilling  in  vacuo  No.  2  gave  73'95  per  cent,  of  ester, 
and  after  acetylating  82'2  per  cent. 

The  well  ascertained  fact  that  the  oil  obtainable  from 
the  young  gro\vth  of  all  eucalyptus  species  is  the  same 
in  character  as  that  obtained  from  mature  trees  is  also 
borne  out  with  the  "  suckers  "*  from  this  tree,  and 
fortimately  the  yield  of  oil  is  greater  also,  0'23  per  cent, 
of  oil  being  obtainable  from  "  suckers "  collected  at 
WingeJlo,  in  New  South  Wales,  at  the  end  of  the  Australian 
•summer.  The  ester  content  was  77-5  per  cent,  obtained 
both  by  the  hot  and  cold  methods.  This  is  over  2  per 
cent,  more  ester  than  has  ever  been  obtained  from  the 
oil  of  mature  trees,  and  illustrates  the  great  economic 
possibilities  of  this  tree  when  systematically  cultivated. 
The  oil  from  the  young  growi;h  should  be  easily  obtained, 
and  in  any  quantity.  There  seems  no  reason,  therefore, 
why  this  plant  should  not  be  cultivated  for  its  oil,  and 
when  sufficiently  grown  it  might  be  cut  down  by  machinery. 
If  sufficiently  large  stills  were  utilised  the  oil  should  be 
obtainable  at  a  comparatively  low  price.  The  value  of 
the  oil  of  this  species,  containing  80  per  cent,  ester,  has 
been  considered  by  Schimmel  &  Co.  to  be  twenty-four 
shillings  per  pound,  but  it  should  be  possible  to  produce 
it  at  a  considerably  cheaper  rate.  As  it  has  been  shown 
that  the  eucalyptus  are  very  tenacious  of  life,  destruction 
of  the  plants  should  not  take  place  if  the  material  were 
collected  as  suggested,  and  at  the  proper  time  of  the 
year.  Experiments  should  also  be  carried  out  to  deter- 
mine the  most  suitable  time  for  collecting  the  material, 
so  that  a  maximum  j^ield  of  oil  might  also  be  obtained. 
There  is  abundance  of  land  in  Australia  which  could  be 
used  for  the  systematic  cultivation  of  such  eucalypts. 

Loevo-limonene  and  citral. — Another  eucalyptus  which 
may  eventually  be  of  considerable  economic  value  as  an 
oil  yielding  plant,  is  E.  Staigeriana.  This  is  a  Queensland 
species,  and  is  locally  kno\vn  as  the  "  Lemon  Scented 
Ironbark."  The  material  from  which  my  results  were 
obtained  was  forwarded  from  the  Palmer  River,  Queens- 
land. Although  it  has  not  been  possible,  as  yet,  to  carry 
out  conclusive  experiments  with  this  tree,  there  is  no 
reason  to  suppose  but  that  this  species  will  follow  the  rules 
always  found  to  be  constant  with  the  members  of  this 
genus.  The  yield  of  oil  from  mature  leaves  is  large, 
2-5  per  cent.,  and  would  be  greater  from  the  young  growth. 
The  oil  of  this  species  may  eventually  be  used  as  a 
flavouring  agent,  and  take  the  place  of  lemon  oil  for  many 
purposes.  The  principal  difference  between  this  oil  and 
lemon  oil  is  that  the  predominant  terpene  of  the  oil  of 
E.  Staigeriana  is  Isevo-limonene,  while  that  of  lemon  oil 
is  dextro-limonene.  The  following  roughly  comparative 
statement  will  illustrate  the  characteristic  differences  in 
the  oils  of  these  two  plants,  as  well  as  their  resemblances  : — 


Lemon  Oil 
(Messina  Oil). 


E.  Staigeriana 
Crude  Oil,  unrectifled. 


Rotatory  Power  [o]d  -^  59  to  61° 

■Specific  Gravity 0-86 

Citral 5  to  9°;, 

Geranyl  Acetate 1  % 

?  Geraniol Small  cmount 


Rotatory  Power   . .  [a]D-43>l'' 

Specific  Gravity 0-87 

Citral lt)% 

Esters  as  Geranyl  Acetate 

8-3% 
Alcohol  as  ?  Geraniol..  12'7% 


From  the  results  of  my  analysis  not  less  than  60  per 
■  cent,  of  limonene  (tetrabromide  m.p.  104 — 1 05°  C. )  is  present, 
of  which  the  Isevo  form  predominates.  Less  than  3  per 
■cent,  of  imdetermined  substances  are  present,  and  pinene 
and  phellandrene  appear  to  be  quite  absent. 

The  odour  of  the  oil  is  very  aromatic,  reminding  much 
of  lemon  oil,  and  ha^  no  resemblance  to  ordinary 
■eucalyptus  oil.  The  greater  yield  of  citral  over  that  of 
lemon  oil  is  also  worthy  of  notice,  particularly  if  the 
manufacture  of  "  terpeneless  oils  "  is  undertaken. 

One  wonders,  perhaps,  why  we  in  Australia  do  not  take 
advantage  of  the  possibilities  of  these  unique  species  of 
■eucalyptus,  by  utilising  some  of  the  waste  places  of  this 
continent   for    their    cultivation,    and    by    modem    com- 

•  Eucalyptus  species  do  not  sucker  in  the  strict  sense  of  the 
term,  and  the  word  is  here  used  with  that  understanding  to  denote 
.itdventitiouB  shoots. 


mercial  methods  build  up  an  industry  with  their  products, 
and  so  utilise  some  of  the  natural  resources  of  this  con- 
tinent in  new  directions.  One  thing  seems  certain,  that 
if  we  do  not  utilise  this  knowledge  to  our  own  advantage 
we  shall  awake  to  find  our  opportunities  gone. 

Citronellal. — The  oil  from  Eucalyptus  citriodora  consists 
principally  of  the  aldehyde  citronellal,  and  if  the  pro- 
duction of  the  oil  is  cheapened,  it  should  have  considerable 
value  for  scenting  soap  and  other  manufacturing  purposes. 
The  cost  of  collecting  leaves  from  mature  trees  militates 
at  present  against  cheap  distillation,  and  as  the  yield  of  oil 
is  not  large  (-58  per  cent.)  it  is  to  the  production  from 
cultivated  material  that  we  must  look  for  the  successful 
exploitation  of  this  species  as  an  oil  producing  tree.  The 
amount  of  aldehydes  present  in  the  oil — mostly  citronellal, 
— averages  about  90  per  cent. 

Constancy  of  composition. — This  tree  is  a  very  good 
illustration  of  the  comparative  constancy  of  the  products 
obtainable  from  particular  species  of  eucalyptus,  because 
no  matter  where  the  tree  is  grown  its  oil  is  practically 
constant  in  composition  and  character.  Numerous 
illustrations  of  this  fact  have  been  accumulated  from 
different  species,  as  it  was  felt  that  this  factor  was  of  the 
greatest  importance  commercially.  It  is  found  that  the 
constituents  vary  only  slightly  among  themselves,  so  that 
when  the  results  from  any  particular  species  have  been 
accurately  determined  from  undoubted  material,  it  is 
known  what  material  is  obtainable  from  that  particular 
species.  One  will  not  obtain  a  phellandrene  oil  from  such 
species  as  E.  Smithii  or  E.  globulus,  nor  eucalyptol  in 
quantity  from  such  species  as  E.  dives  or  E. '  radiata, 
nor  eucalyptol  or  phellandrene  from  E.  Staigeriana,  nor 
the  ketone  piperitone  from  such  species  as  E.  goniocalyx 
or  E.  JIaidenii,  nor  the  aldehyde  aromadendral  from  such 
species  as  E.  citriodora  or  E.  Macarthuri.  Each  has  its 
own  peculiarities,  and  if  any  particular  constituent  is 
required,  then  the  species  which  contains  that  constituent 
in  greatest  abundance  must  be  exploited. 

Eucalyptol  oils. — The  eucalyptol  bearing  species  are  the 
most  numerous,  as  this  constituent  occurs,  in  either  small 
or  large  amounts,  in  the  oils  from  most  eucalypts.  It  is 
even  found  in  small  quantity  in  the  oil  from  E.  dives,  it 
occurs  in  the  pinene  oils,  and  also  in  the  phellandrene  oils, 
as  in  E.  risdoni  and  in  E.  amygdalina,  &c.  Provided  a 
sufficient  amount  of  eucalyptol  is  present, — I  think  the 
minimum  might  well  be  fixed  at  55  per  cent., — the  presence 
of  a  small  amount  of  phellandrene  in  oils  for  pharmaceutical 
piurposes  should  not  be  condemned  any  more  than  pinene. 
Dr.  Hall  considers  from  his  experiments  that  the  objection 
to  phellandrene  is  not  warranted,  and  that  it  is  no  more 
objectionable  than  pinene.  It  is  true  that  the  oils  richest 
in  eucalyptol  are  not  obtained  from  the  phellandrene 
bearing  plants,  but  it  must  not  be  forgotten  that  we  do 
not  even  now  know  which  is  the  most  efficaceous  medicinal 
constituent  in  eucalyptus  oils.  In  the  preparation  of 
eucalyptol  oils  for  pharmaceutical  purposes  commercial 
requirements  will  settle  the  matter  of  species,  and  the 
price  of  the  article  will  eventually  find  its  natural  level. 
The  two  factors  to  be  considered  are  percentage  of 
eucalyptol  and  yield  of  oil.  The  increased  cost  of 
collecting  leaves  from  large  trees,  over  that  of  the  shrubby 
forms  or  Mallees,  practically  puts  the  large  trees  out  of  the 
running;  so  that  if  it  is  desired  to  utilise  these  species, 
the}'  will  have  to  be  cultivated,  to  place  them  on  an  equal 
footing  with  the  shrubby  forms. 

Taking  two  species  which  grow  as  large  trees,  viz., 
E.  globulus  and  E.  Smithii,  it  is  found  that  the  yield  of 
oil  from  the  latter  species  is  l-S  to  2  per  cent.,  that  from 
E.  globulus  about  J  per  cent.,  and  as  E.  Smithii  is 
undoubtedly  the  best  eucalyptol  bearing  plant  yet 
investigated,  it  appears  that  E.  globulus  can  hardly 
compete  for  cultivation  for  oil  distillation. 

Other  species  whose  oil  is  rich  in  eucalyptol  also  give  a 
large  yield  of  oil,  as  for  instance  E.  cordata  2^  per  cent., 
E.  pulverulenta  2^  per  cent.,  E.  Morrisii  IJ  per  cent., 
E.  polybractea  H  per  cent.,  E.  Maideni  IJ  per  cent.,  and 
E.  cincrea  1}  per  cent.  E.  Morrisii  and  E.  poly'iractca 
are  "  Mallees  "  or  shrubby  forms  of  eucalypts,  and  with 
E.  Dumosa  and  E.  oleosa,  cover  large  tracts  of  country, 
and  practically  form  natural  plantations.  There  are 
other  species,  however,   which  grow  as  "  Mallees "  and 
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vhich  are  useless  at  presoat.  as  oil  bearing  plants,  such  as 
E.  viridis. 

A  consideration  worthy  of  notice  when  dealing  with 
the  distillation  of  the  eucah-]^>tol  oils  for  pharmaceutical 

I)urpK>ses.  is  the  duration  of  time  necessary  to  distil  the 
eaves,  so  that  the  best  results  may  be  obtained,  both  in 
amount  of  oil  distilled  and  in  the  quality  of  the  jjroduct. 
An  investigation  was  undertaken  to  decide  this  point,  and 
it  was  found  that  with  E.  amygdnlimi  Si>  per  cent,  of  the 
total  oil  distilling  came  over  during  the  first  2  hours, 
7  per  cent,  during  the  third  hoiu:.  and  4  ])er  cent,  during 
the  fourth  hour.  Practically  the  whole  of  the  eucalyptol 
came  over  during  the  first  two  hours,  the  less  volatile 
constituents  as  the  sesquiteri^ene,  aromadeudral,  &c., 
distilled  far  more  slowly.  It  is  thus  possible  to  leave  the 
greater  portion  of  these  products  in  the  still,  securing  a 
Buperior  eucalvptol  oil  by  so  doing.  Practically  the  same 
results  are  obtainable  "with  other  eucalyptol  bearing 
species. 

These  high  boiling  constituents  have  some  value, 
however,  in  raising  the  sj^ecitic  gravity  of  the  oil,  but  it 
is  doubtful  whether  economy  of  fuel,  time  and  labour, 
is  not  better  served  by  stopping  the  distillation  after 
2  or  '21  hours.  Of  course  this  method  is  not  applicable 
to  the  perfumery  oils,  as  with  these  it  is  necessary  to  obtain 
all  the  available  oil  from  the  leaves. 

It  may  be  well  here  to  refer  to  the  method  of  eucalyptol 
determination.  The  pho.sphoric  acid  method  for  the 
determination  of  eucalj-ptol  in  eucal>,-ptus  oils  was  dis- 
covered by  L.  R.  Scammell  of  Adelaide,  South  Australia, 
in  1892,  and  the  method  was  utihsed  by  Faulding  &  Co. 
of  that  town  for  the  commercial  manufacture  of  eucalyptol. 
In  1894  the  method  was  patented  in  England..  France, 
Germany,  and  America,  as  well  as  in  the  Australian 
Colonies,  as  a  commercial  process  for  the  production 
of  eucalj-pto!.     It  has  now  been  supplanted  by  the  freezing 

{(Foceis,  but  it  still  remains  the  most  useful  method 
or  the  quantitative  determination  of  eucalyptol  in 
essential  oils,  though  it  is  not  a  perfect  method  for 
general  practice,  as  so  much  depends  on  the  mode  of 
manipulation  and  on  the  analyst.  If  a  method  could  be 
devised  which  would  minimise  these  errors  of  manipula- 
tion, it  would  be  a  most  welcome  acquisition. 

When  the  cake  formed  by  the  combination  of  eucalyptol 
with  phosphoric  acid  has  been  prepared  in  a  perfectly  dry 
condition  it  can  be  weighed  for  the  determination  of  the 
percentage  amount  of  eucalyptol.  or  if  preferred  decom- 
posed by  hot  water  and  the  eucalyptol  measured,  or  it 
may  be  prepared  in  petroleum  ether  as  recommended  in 
the  American  Pharmacopoeia,  although  I  prefer  the  dr}- 
method.  The  gravimetric  method  is  fairly  satisfactory 
if  the  percentage  of  eucalyptol  is  taken  as  59-5  in  the 
calculation  ;  this  is  more  correct  than  the  old  ])crcentage 
6l'l.  It  was  thought  that  the  eucalyptol  entered  into 
combination  with  the  phosphoric  acid  in  molecular 
proportion*,  and  as  CjoHi^CHoPO^  contains  61  •!  per 
cent,  eucalyptol,  this  was  considered  to  be  the  amount 
present.  But  in  a  tteries  of  experiments  which  I  under- 
took to  i.rr.vc  thi«,  it  wa<»  bhov\-n  that  the  phosphoric  acid 
C' :  h  the  eucalyptol  in  its  diluted  state.     The 

r»  '  d  t'lve  very  concordant  results  ;    oils  from 

th-  '-'ies  were  used. 

amounts  of  the  solid  cake   prepared 
»  ■  "     >nd  decomposing  with  hot  water, 

t!.  uitions  gave  weight.^  of  eucalyptol 

c":      ,  -  "I  value  of  5'J-47  j)er  cent.  (;j(j-,34 

to  64>-37)  and  the  weiKhtu  of  the  j»hosj)horic  (icid  which 
had  »T»»*T'><!  into  combination,  determined  by  titration 
an;  .<l.<«.     reorcM-nted     an    acid    containing 

&'•'  f'O*.     The  ))hohphoric  acid  used  in  the 

d-  .   ...f.,1    h».4    j^r    cent.    H3PO4.     One 

D.  •   the   water  heparating  from  the 

H  fi  of  the  eucalyptol  pho.sphate.  if 

•'■  f*   liMjk   place,   would   prevent  satisfactory 

q  -  r»^ult*  U-in((  obtained.     Exi»eriment»  were 

msv\'-  V.  .,r-   >i;l  it<;  phoMjihoric  acid,  out  the  re.sults 

were  d'.;  -  .•    ;  .  lory. 

AltV  .-.r.      ,:...r,,,     .,,,1,  have  been  detf-rmined 

Vi  ,.  '  !M;Ar  to  be  in  a  state  of 

C'  "  .•-1.'..  V  .eption  of  a  portion  of 

the  acct;^  actd.     Wben  crude  tucalyptu*  oils  are  redistilled. 


the  water  in  solution  which  is  always  present  comes  over 
first,  this  naturally  brings  over  with  it  the  free  volatile 
acids,  and  determination  of  these  acids  was  made  in  this 
way  with  three  oils  which  may  be  considered  to  be  tj-pes 
of  groups,  viz. : — E.  amygdalina,  E.  cinerea,  and  E.  Smithii. 
The  material  worked  upon  was  derived  in  each  case 
from  not  less  than  500  pounds  of  oil.  The  free  acids 
in  the  water  thus  distilled  were  determined  as 
follows  : — E.  Smithii  0-435  per  cent.,  E.  cinerea  2'1  per 
cent.,  and  E.  amygdalina  0'744  per  cent.  The  molecular 
weight  determination  was  made  with  the  aid  of  barium 
sulphate,  and  theory  requires  for  acetic  acid  91 -37  per  cent. 
BaS04.  With  the  acids  from  E.  Smithii  91-32  per  cent. 
BaSOi  was  obtained  ;  from  E.  cinerea  91  "27  per  cent., 
and  from  E.  amygdalina  91-25  per  cent.,  proving  the 
presence  in  all  three  cases  of  acetic  acid  alone.  It  has  not 
yet  been  definitely  proved  that  other  volatile  acids  are 
absent  from  the  oils  of  all  eucalyptus  species,  but  the  above 
results  indicate  that  no  others  are  present. 

Efforts  were  made  to  determine  whether  the  lower 
members  of  the  aliphatic  monohydric  alcohols  were 
present  in  anj'  particular  eucalyptus  oil,  and  if  so  which 
of  them.  The  investigation  was  made  on  two  litres  of 
the  water  which  first  distilled  when  the  oil  of  E.  amyg- 
dalina was  rectified.  The  results  showed  that  methyl, 
ethyl,  isobutyl,  and  amyl  alcohols  were  present,  and  in 
somewhat  considerable  amount.  It  was  thus  possible  to 
chemically  prove  the  presence  of  all  of  them  in  the  oil  of  this 
species.  It  is  not  to  be  supposed,  however,  that  they 
all  occur  together  in  the  oils  of  all  the  species,  although 
they  may  be  present  even  in  traces. 

Both  ethyl  and  amyl  alcohols  had  previously  been 
detected  in  a  eucalyptus  oil  by  Bourchardat  and 
Oliviero,  and  formic  acid  by  M.  Voiry.  It  seems  thus 
conclusive  that  the  presence  of  the  known  aldehydes  and 
acids  in  these  oils  is  traceable  to  the  prior  presence  of  the 
corresponding  alcohols.  Amyl  alcohol  seems  to  occur 
mostly  as  an  ester  in  combination  with  eudesmic  acid  ; 
this  ester  has  been  found  in  large  amount  (about  57  per 
cent.)  in  the  oil  of  E.  aggregata,  and  is  probably  present 
in  all  the  class  of  oils  of  which  E.  saligna  is  a  representative. 
Unfortunately  the  oil  from  E.  aggregata  is  very  small 
(•04  per  cent.)  and  it  has  not  been  possible,  so  far,  to 
obtain  sufiicient  material  to  decide  with  certainty  the 
constitution  of  eudesmic  acid.  Its  formula  seems  to  be 
^14^1802,  it  is  monobasic,  and  1355  parts  of  water  at  20°  C. 
are  required  to  dissolve  one  part  of  the  acid.  It  is  an 
unsaturated  acid,  crystallises  well,  melts  at  160°  C,  and 
crystallises  again  on  cooling,  it  forms  a  dibromide,  and 
is  probably  homologous  with  cinnamic  acid,  but  further 
material  is  required  to  prove  that  point.  I  hope  to 
obtain  sufficient  oil  of  this  species  eventually,  to  enable 
me  to  determine  the  correct  constitution  of  eudesmic  acid. 

The  presence  of  esters  in  eucalyptus  oils,  as  has  been 
shown,  is  often  large,  and  one  or  other  of  these  appear 
to  be  present  in  all  eucalyptus  oils,  from  traces  up  to 
77  per  cent.  Besides  the  species  above  mentioned,  an 
acetic  acid  ester  occurs  in  some  quantity  in  the  oil  of 
E.  umbra.  In  the  oils  of  E.  saligna,  E.  cinerea,  E. 
Maideni,  E.  goniocalyx,  E.  botryoidea,  as  well  as  in  other 
species,  esters  have  been  found  in  considerable  quantity. 
In  some  of  these  oils  a  valeric  acid  ester  occurs  ;  the 
oil  of  E.  saligna  was  found  to  be  the  best  in  which  to 
determine  its  presence.  The  amyl  ester  of  eudesmic  acid 
occurs  in  small  amount  in  the  oil  of  this  species,  but 
valeric  acid  is  also  found  existing  as  an  ester,  and  was 
separated  in  sufficient  quantity  to  chemically  determine 
its  identity.  No  other  alcohol  than  amyl  alcohol  could 
be  detected  in  the  oil  of  this  species.  It  may  be  men- 
tioned that  those  oils  in  which  this  valeric  acid  ester 
occurs  contain  most  markedly  the  corresponding  alde- 
hyde. 

Other  constituents. — Other  constituents  worthy  of 
mention  which  are  found  occurring  in  eucalyptus  oils  are, 
— eudesmol,  the  stearoptene  ;  aromadendral,  the  aro- 
matic aldehyde  ;  piperitone,  the  aromatic  ketone  ;  and 
the  scsfjuiterpene.  Eudesmol  has  been  found  in  a  con- 
siderable number  of  eucalyptus  oils,  and  one  species, 
previously  undescribed,  was  named  by  R.  T.  Baker, 
E.  camptiora,  from  the  jiresence  of  this  stearoptene  in  the 
oil.     This   is  not  the   only  eucalyptus  that  has  been  w 
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honoured.  The  "  Sydney  Peppermint,"  E.  piperita, 
derives  both  its  vernacular  name  and  its  scientific  name 
from  the  presence  of  piperitone  in  its  oil,  although  this 
constituent  was  not  known  until  recently.  It  is  the 
presence  of  this  ketone  that  causes  the  name  "  Pepper- 
mint "  to  be  applied  to  a  large  group  of  these  trees.  It 
is  not  perhaps  generally  known  that  eucalyptus  oil  was 
one  of  the  first  Australian  products  exported  to  England, 
but  a  quart  of  the  oil  distilled  from  the  leaves  of  the 
"  Sydney  Peppermint "  was  sent  to  a  ilr.  Wilson  in 
1788,  soon  after  the  first  settlement  in  New  South  Wales 
was  formed.  Dr.  WTiite  mentions  that  he  foimd  this 
oil  most  efficaceous  in  dealing  with  some  of  the  ailments 
of  the  convicts  at  that  time. 

Aromadendral  is  the  aldehyde  which  has  previously 
been  considered  to  be  cuminaldehyde,  but  it  has  a  con- 
siderable Isevo -rotation,  the  specific  rotation  of  the 
aldehyde  from  E.  salubris  being  [a]©  -  9043°.  The 
formula  is  CgHigO,  the  specific  gravity  at  16°  C.  =  0-9576, 
the  refractive  index  at  the  same  temperature  l'ol41.  It 
readily  forms  an  acid  which  when  heated  to  110°  C.  melts 
at  137—138°  C.  The  oxime  melts  at  86°  C,  and  the 
hydrazone  at  104 — 105°  C.  Aromadendral  is  a  frequent 
constituent  in  eucalyptus  oils,  being  foimd  in  all  the 
members  of  the  large  group  of  trees  known  as  ''  boxes," 
as  well  as  in  allied  species  ;  and  is  found  mostly  in  those 
species  in  which  phellandrene  is  absent.  It  is  to  the 
presence  of  aromadendral,  therefore,  that  the  laevo- 
rotation  of  the  "  box  "  oils  is  due. 

The  sesquiterpene  is  found  in  considerable  quantity  in 
the  oils  of  many  species,  as  E.  Dawsoni,  E.  eximia,  E.  nova- 
anglica,  E.  affinis  and  in  E.  hcemastoma.  In  the  oil  from 
the  latter  species  over  50  per  cent,  distilled  above  255°  C. 

In  some  species  dextro-rotatory,  and  in  others  Isevo- 
rotatory,  pinene  occurs  in  such  abundance  that  the  oils 
are  practically  turpentine  oils,  so  that  it  is  hardly  possible 
to  detect  sophistication  with  ordinary  turpentine.  It  is 
thus  necessary  to  insist  on  standards  which  will  ensure 
the  quality  of  the  product  required,  but,  as  I  have 
previously  shown,  any  general  standard  cannot  meet  all 
requirements,  nor  determine  the  value  of  eucalyptus  oils 
for  all  purposes.  For  pharmaceutical  oils  the  specific 
gravity  should  be  -91  at  15°  C.  or  -905  at  22°  C.  but  the 
figure  can  be  readily  calculated  from  any  ordinary  tem- 
perature to  that  of  15°  C,  because  it  has  been  determined 
that  these  oils  alter  their  specific  gravity  '00075  for  every 
ordinary  degree  of  temperature. 

I  have  dealt  somewhat  fully  with  the  characteristics  of 
the  oils  of  the  eucalypts,  because  it  is  a  matter  to  which 
I  have  devoted  many  years  of  study  and  investigation. 
I  think  also  that  the  eucalyptus  oil  industry  is  in  its 
infancy,  and  that  the  time  is  not  far  distant  when,  to 
supply  the  demands  for  the  oil  products  which  Australia 
has  to  offer,  will  mean  the  establishment  of  a  considerable 
industry  in  the  country. 

Kinos. — There  is  no  more  interesting  chemical  group 
of  substances  in  the  eucalypts  than  the  astringent  exu- 
dations, or  kinos.  Many  of  the  species  exude  kino  freely, 
but  these  differ  very  greatly  in  chemical  constitution. 
^Tiatever  is  eventually  done  with  eucalyptus  exudations 
commercially,  it  must  be  recognised  that  it  is  just  as 
imperative  for  the  product  of  a  particular  species  or 
groups  to  be  kept  distinct,  as  it  is  in  the  preparation  of 
the  various  oils.  The  two  main  uses  to  which  these 
exudations  may  eventually  be  put,  is  m  the  tanning 
industry  and  for  pharmaceutical  purposes,  j)rincipally 
for  the  preparation  of  tinctures. 

The  following  are  the  main  points  in  the  evolution  of 
these  kinos  as  sho\vn  by  the  chemical  products  of  the 
several  species.  It  can  be  demonstrated  that  the  alter- 
ations which  have  taken  place  have  been  contem- 
poraneous with  those  in  the  oil  constituents,  and  also 
in  the  venation  of  the  leaves.  Two  well-defined  crystal- 
lised products  are  found  in  these  kinos, — aromadendrin  and 
eudesmin.  In  the  exudations  of  what  a])pear  to  be  the 
earlier  members  of  the  genus,  aromadendrin  occurs  alone, 
eudesmin  being  quite  absent.  I  have  also  isolated  aroma- 
dendrin from  the  kinos  of  Angophoras.  where  it  occurs 
alone  without  eudesmin,  so  that  in  this  direction  these 
trees  are  shown  to  be  allied  to  the  older  members  of  the 
genus  eucalyptus.     This   is  also   true   of  the   venations. 


and  the  venation  of  the  leaves  of  Angophora  lanceolata 
and  E.  corymhosa  have  a  striking  resemblance  to  each 
other.  The  principal  difference  between  the  two  trees 
is  the  absence  in  Angophora  of  the  operculum  in  the  bud 
stage. 

As  the  several  eucalypts  descend  towards  the  more 
recent  species,  the  second  body — eudesmin — makes  its 
appearance.  It  then  commences  to  displace  the  aroma- 
dendrin, until  at  the  end  of  the  group  known  as  the 
"  boxes,"  eudesmin  is  the  principal  crystallised  substance 
present. 

I  have  not  yet  examined  a  eudesmin-bearing  kino 
in  which  aromadendrin  does  not  also  occur,  so  that 
commencing  alone  in  the  kinos  of  the  earliest  members  of 
the  genus,  it  runs  through  the  whole  group  of  species  whose 
kinos  contain  crystaUised  bodies,  although  at  the  more 
recent  end  it  is  present  in  very  small  amount.  I  have 
succeeded  in  separating  these  two  bodies  in  a  pure  con- 
dition when  they  occur  together  in  any  kino,  and  hope 
soon  to  investigate  them  more  fully.  They  show  a  remark- 
able difference  when  treated  with  strong  sulphuric  acid 
and  with  nitric  acid,  as  they  give  the  reverse  coloration 
with  these  acids,  so  that  it  is  easy  to  detect  even  slight 
traces  of  each  with  the  other.  The  tannins  in  all  the 
kinos  containing  these  bodies  give  a  greenish  or  a  blue 
coloration  with  ferric  chloride. 

Another  group  of  these  trees,  which  branches  off  in  a 
different  direction  to  the  "  Boxes  "  and  the  "  Gums," 
includes  the  "  Stringj-barks,"  and  the  "  Peppermints." 
The  exudations  of  this  group  do  not  contain  crystallised 
bodies,  and  the  tannins  give  a  violet  coloration  \vith  ferric 
chloride.  They  are  very  astringent,  relatively  the  most 
astringent  of  all  eucalyptus  kinos,  but  the  tannins  act 
very  indifferently  with  raw  hide  substance.  They  are, 
when  fresh,  entirely  soluble  in  alcohol  and  in  water. 

Another  group  of  eucalypts  known  as  "  Ironbarks," 
exudes  a  handsome  looking  kino,  clear,  bright  and  trans- 
parent when  fresh,  but  this  soon  changes,  the  kino  ulti- 
mately becoming  almost  black.  Although  readily  soluble 
in  water,  yet  the  kinos  of  this  group  are  almost  insoluble 
in  alcohol.  This  peculiarity  was  long  thought  to  be  due 
to  the  presence  of  a  gum,  but  I  recently  showed  that 
this  was  not  the  case,  but  that  this  insoluble  substance 
was  a  tannin  glucoside.  It  has  been  named  "  Emphloin." 
It  is  a  remarkable  substance,  the  sugar  group  being 
particularly  interesting.  These  kinos  give  a  brownish- 
grey  coloration  \vith  ferric  chloride,  but  a  violet  with 
ferric  acetate.  The  tannin  seems  to  be  identical  with 
that  of  the  "  Stringybark  "  and  "  Peppermint  '  groups. 
The  distribution  of  the  kinos  in  the  plants  themselves 
is  also  oft«n  dissimilar.  In  the  "  Stringybarks "  and 
alhed  species  the  astringent  substance  is  often  distributed 
through  the  wood,  and  in  many  other  species  this  is  the 
case  also,  causing  the  timber  to  be  of  indifferent  quality 
owing  to  the  rings  of  kino.  In  the  "  Ironbarks  "  the  kino 
is  often  largely  distributed  throughout  the  bark  itself ; 
this  is  particularly  the  case  with  E.  crebra  and  E.  sider- 
oxyloji,  and  is  the  cause  of  their  astringencj-.  The  barks 
of  these  trees  are  often  very  thick  and  rugged,  and  contain 
a  large  amount  of  kino.  There  are  enormous  quantities 
of  this  bark  in  Australia,  and  if  some  method  of  utilising 
it  satisfactorily  for  tanning  purposes  could  be  discovered, 
the  result  would  be  of  considerable  advantage.  It  has 
already  been  used  to  some  extent,  and  much  effort  has 
been  expended  in  the  endeavour  to  utilise  it,  but  it 
is  ver_v  sluggish  in  its  action  on  hide,  aud  forms  a  dark 
reddish-coloured  leather.  The  glucoside  itself  seems  to 
have  little  affinity  for  hide,  and  when  it  is  hydrolysed 
the  colouring  substance  which  separates  resembles  a 
"  kino-red,"  and  has  considerable  dyeing  properties. 
The  matter  is  one  of  considerable  importance  to  Australia, 
and  the  whole  question  is  worthy  of  extensive  research. 

The  eudesmin-bearing  kinos  appear  to  be  the  best  for 
tanning  purposes  if  found  in  quantity,  and  the  barks  of 
those  species  exuding  this  class  of  kino  are  often  rich  in 
tannin  as  the  "  Mallet."  E.  occidcntalis.  for  instance.  The 
oils  from  species  containing  eudesmin  in  their  kinos  do  not 
appear  to  contain  phellandrene,  and  those  species,  which 
exude  kinos  in  which  eudesmin  is  found  in  quantity, 
contam  the  largest  amount  of  the  aldehyde  aromadendral 
in  their  oils.     The  kinos  of  the  species,  which  yield  oils 
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rich  in  eucalvntol.  all  resemble  each  other,  and  all  appear 
to  contain  eiidesmin  in  small  amount.  This  substance  has 
been  isolated  from  the  kino  of  £.  Smith ii,  perhaps  the 
richest  of  all  the  eucalyptol  bearing  species. 

In  certain  species  belonging  to  this  class  of  trees,  the 
kinos  of  which  contain  eudesmin.  a  sugary  substance 
often  exudes  in  some  quantity,  this  is  known  as  "  Euca- 
lyptus Manna."  It  is  obtained  in  some  quantity  from 
£.  nminalis.  and  in  smaller  amount  from  £.  punctata 
and  other  allied  species.  The  principal  sugar  is  rathnose. 
I  am  not  aware  of  any  record  of  sugary  exudations  having 
even  been  obtained  from  any  eucalypt  the  kino  of  which 
contains  the  glucoside  emphloin,'  nor  in  any  species 
containing  an  "identical  tannin.  This  is  suggestive  of 
the  possibilitv  of  ratfinose  itself  being  allied  to  the  gluco- 
sides.  and  it  behaves  similarly  to  the  s>-nthctically  prepared 
disaccharides  of  Fischer  "and  Armstrong  which  also 
resemble  glucosides. 

The  ••  kino  red  "  of  the  glucoside  obtained  from  all 
the  "Ironbarks"  as  E.  crcbra,  E.  paniculata,  &c.,  as 
well  as  from  the  kinos  of  the  "  Stringybarks,"  as  E. 
macrorhyncha,  &c..  and  the  "  Peppermints  "  as  E.  piperita, 
Ac.  when  boiled  with  acid  all  give  protocatechuic 
acid,  and  catechol  when  fused  with  potash.  They 
all  give  identical  colours  with  mordanted  cloth, 
similar  reactions  with  reagents  which  act  on  the  tannin 
alone,  and  the  tinctures  gelatinise  with  equal  rapidity. 
From  the  products  of  decomposition  two  of  the  hydroxyls 
in  the  tannin  molecule  are  in  the  ortho  position  relatively 
to  each  other,  and  the  sugar  group  in  emphloin  is  probably 
attached  through  one  of  these  hydroxyls. 

Although  the  tannins  are  similar  the  kinos  of  the 
•■  Stnng}.barks  "  do  not  contain  the  glucoside  emphloin, 
but  in  the  leaves  of  some  of  them,  E.  macrorhyncha 
particularly,  a  glucoside,  myrticolorin,  occurs.  It  is  a 
ghieocide  of  quercetin  and  the  sugar  is  glucose.  It  occurs 
in  coniiderable  amount  in  some  species,  and  8^  pounds 
m  a  dry  condition  was  obtained  from  100  pounds  of  leaves 
when  these  were  treated  bv  commercial  methods.  M\Tti- 
colorin  (C2-H280,g  +  3H20  =  Ci5HioO-  +  2C6Hi206)  is  a 
true  dye  material  giving  to  mordanted  cloth  the  usual 
colours  of  the  quercetin  glucosides,  and  could  be  obtained 
in  any  quantity  if  required.  If  raflinose  be  considered  as 
allied  to  the  glucosides,  we  find  a  similar  substance  in 
each  of  the  large  groups  of  eucal3rpts  :  raflBnose  from 
the  group  whose  kinos  contain  eudesmin,  and  whose  oils 
are  rich  in  eucalyptol ;  emphloin  from  the  "  Ironbarks  " 
and  alhed  species  ;  and  mjrticolorin,  from  species  whose 
kinos  consist  of  a  tannin  alone  and  whose  oils  contain 
pbellandrene. 

The  comparative  astringency  value  of  the  kinos  of  the 
"  Ironbarks,"  when  determined  with  potassium  per- 
manganate, is  only  about  half  that  of  the  '  Stringybarks  " 
«nd  allied  species,  although  the  tannins  are  similar. 
This  is  accounted  for  by  the  presence  of  the  glucoside  in 
the  "  Ironbark "  kinos.  Taking  gallotannic  acid,  with 
14-43  j*T  cent,  water,  as  the  standard  1000,  the  results 
are  as  follows  : — 

E.  pllalaria  containing    18-32%  water  838 

E.  macrarhyncba  „         18-06°^  „  835 

E.  eofcaMdcs  18-01%  „  .Hll 

B.  pwilflata  22-78%  „  412 

B.  itdMtvhlala  20-28%  459 

E.  odea  „           18-77%  „  470 

E.  ridcroxTlon  „         19-40%  „  459 

Tbe  gtaeoaide  (emphloin)  „  11-75%  423 

Tbe  amount  of  "  Kino  Red "  obtained  from  the 
(^aeoaide  (prepared  as  pure  as  possible  by  repeated 
precipitatioos  by  alcohol  from  aqueous  solution)  was 
47'33  yn  cent.  The  Kugar  was  inactive  to  light,  was 
fcnnmtod  by  yea«t,  and  vave  an  osazone  soluble  in  hot 
water,  and  which  melted  at  17fi — 17S^  C.  The  sugar 
portioo  in  th'"  •'"'--!'•  emphloin  appears  to  protect 
tbe   tannin    i/.  in    tnat   alteration    common    to 

the   kmoa    of  figybarks"  and  "  PeprK-rmints," 

hecauae  no  malUrr  how  if/ng  the  "  Irr^nbark  kinoH  are 
k«frt,  they  retain  almont  unimpaired  their  ready  wjlubility 
in  water.  When  the  tannin  is  free  from  sugar,  as  in  the 
kinof  of  tbe  "  rtrintry^^rks,"  Ac,  change  commences  at 
oocc  after  exudatir>n,  and  although  1/ut  little  coloured 
wbcD  fmhlj  exoded,  yet,  they  soon  become  darker  and 


less  and  less  soluble  in  both  water  and  alcohol,  until 
after  a  few  years  they  become  almost  black  and 
practically  insoluble. 

The  causes  of  this  insolubility  under  natural  conditions 
act  more  energetically  when  the  kinos  are  dissolved  in 
alcohol,  because  the  tinctures  gelatinise  rapidly,  so  that 
the  exudations  of  the  "  Stringybarks,"  the  "  peppermints," 
and  allied  species,  although  readily  soluble  in  alcohol 
when  fresh,  cannot  be  used  for  the  purposes  of  the  phar- 
macist. The  "  ironbark  "  kmos,  being  practically  insoluble 
in  alcohol,  cannot,  of  course,  be  used  ;  besides  they  also 
gelatinise  rapidly.  It  is,  therefore,  to  the  kinos  con- 
taining eudesmin  and  aromadendrin,  obtained  from  the 
members  of  the  remaining  groups  of  eucalypts  and  allied 
species,  that  we  must  look  for  material  which  may  be 
useful  for  pharmaceutical  purposes. 

By  the  systematic  investigation  of  numerous  kinos 
from  undoubted  species,  it  has  been  determined  that 
eucalyptus  exudations,  obtained  from  certain  species, 
are  more  satisfactory  for  the  pharmacist  than  perhaps  any 
other  astringent  exudation.  The  best  of  these  kinos  do 
not  gelatinise  in  tinctures  under  ordinary  conditions,  no 
matter  how  long  they  may  be  kept,  and  they  require  no 
corrigent ;  they  are  markedly  astringent,  readily  soluble 
in  alcohol,  are  not  precipitated  on  dilution  with  water, 
and  may  be  stored  in  a  dry  condition  for  an  imlimited 
time  without  alteration.  The  kinos  of  E.  microcorys  and 
E.  calophylla  answer  the  above  conditions  ;  the  former 
species,  however,  only  yields  kino  in  small  amount  and  is 
thus  difficult  to  collect,  but  E.  calophylla  exudes  abundance 
of  kino.  This  species  is  the  "  Red  Gum "  of  West 
Australia,  and  its  kino  contains  aromadendrin  but  not 
eudesmin.  Two  other  kinos  which  do  not  gelatinise  in 
tinctures  are  obtained  from  E.  ezimia  and  E.  maculata, 
but  these  give  precipitates  when  diluted  with  water  and 
are  thus  somewhat  objectionable. 

The  kino  of  the  "  Red  Gum  "  of  Victoria  and  New  South 
Wales,  E.  rostrata,  is  not  so  good  for  tinctures,  although 
of  fair  quality.  It  is  less  astringent  than  that  of  E. 
calophylla,  in  the  proportion  of  576  to  753  (gallotannic 
acid  1000)  and,  owing  to  the  presence  of  more  of  the 
tannins  which  gelatinise,  is  not  so  resistent  in  that  respect. 

Although  it  has  been  considered  convenient  to  roughly 
classify  the  eucalypts  into  groups,  yet,  the  chemical 
constituents  slowly  graduate  from  one  species  to  another. 
This  is  well  illuslrated  with  the  tannins  in  the  kino.?. 
There  appear  to  be  three  tannins  in  eucalyptus  exuda- 
tions, and  these  give  distinctive  differences  with  very 
dilute  feiTic  chloride.  Those  kinos  giving  green  and 
violet  colorations  gelatinise  in  tinctures,  while  those  giving 
a  blue  coloration  do  not  gelatinise.  It  is  the  predomin- 
ance or  absence  of  any  one  of  these  tannins  in  any  par- 
ticular kino  that  governs  its  rate  of  gelatin isat ion.  This 
rate  may  very  well  be  determined  by  the  aid  of  form- 
aldehyde, a  few  drops  of  commercial  formalin  solidifying, 
in  24  hours,  an  alcoholic  solution  of  those  kinos  giving 
most  markedly  a  violet  coloration  with  ferric  chloride, 
but  acting  less  cjuickly  on  kinos  containing  the  other 
tannins  in  larger  amount.  The  kinos  of  22  species  belong- 
ing to  all  groups  were  tested.  Five  drops  of  formalin  in 
5  c.c.  of  tincture  (I  in  10)  gave  a  solid  jelly  in  24  hours 
with  the  kinos  of  E.  Siberiana,  E.  dives,  and  E.  pilvlaris ; 
and  no  change  occurred  with  the  others,  to  which  5  drops 
more  of  formalin  were  added  till  the  next  day,  when  the 
tinctures  from  E.  corymbosa  and  E.  oleosa  solidified. 
Five  drops  more  of  formalin  were  again  added,  and 
observations  taken  for  five  months.  The  tinctures  of 
E.  trachyphloia,  and  two  specimens  of  E.  rostrata  (collected 
at  different  dates  from  different  localities)  solidified  after 
four  days  ;  E.  goniocalyx,  E.  JJawsoni,  and  E.  populijolia 
after  seven  days  ;  E.  Bridgesiana,  and  E.  Smithii  after 
eight  days  ;  E.  melliodora,  E.  pendula,  E.  hemiphloia  and 
E.  intertexta  after  eleven  days ;  E.  Woollsiana  after 
twenty-five  days  ;  and  after  five  months,  no  change  had 
taken  place  with  E.  calophylla,  (two  specimens  collected 
1895  and  1S97),  E.  microcorys,  E.  tximia,  and  E.  maculata. 
Those  which  gelatinised  slowly  became  much  thicker  ])rior 
to  forming  a  jelly.  Similar  results  were  obtained  with 
tinctures  tented  by  age  alone,  and  a  tincture  of  E.  calo- 
phylla, put  up  ten  years  ago  without  any  corrigent,  is  now 
as  fluid  as  when  first  made. 
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The  formalin  test  seems  to  be  a  reliable  one  for  deter- 
mining the  gelatinising  properties  of  kinos,  and  it  may  be 
assumed  that  tinctures  which  do  not  form  a  jelly  in  four 
days  under  like  conditions  will  not  readily  gelatinise. 
That  the  gelatinisation  is  due  to  the  particular  tannin 
present  is  shown  by  the  following  determinations. 

A  tincture  of  two  kinos  were  made  up  in  varying  pro- 
portions and  five  drops  of  formalin  added  to  each,  they 
gelatinised  as  follows  : — 


.  pilularis. 

E 

cdlophylla. 

Gelatinised 

4-5   CO. 

added  to 

0-5  c.c. 

2  days. 

4-0  c.c. 

jj         >j 

1-0  c.c. 

2  davs. 

3-0  c.c. 

»        i> 

2-0  c.c. 

4  days. 

2-0  c.c. 

,,        „ 

3-0  c.c. 

7  days. 

1-0  c.c. 

.. 

4-0  c.c. 

75  days. 

That  the  gelatinisation  of  eucalyptus  kinos  is  due  to  the 
particular  tannin,  and  not  to  an  enzyme  as  suggested  by 
E.  White,  is  showTi  by  the  fact  that  the  tincture  made 
from  the  kino  of  E.  pilularis,  which  had  been  boiled  for 
one  hour,  formed  a  jelly  in  exactly  the  same  length  of 
time  as  the  unboiled  portion,  but  it  is  a  remarkable  fact 
that  in  the  readily  gelatinisable  kinos  a  fungus  readily 
forms  at  the  bottom  of  a  dilute  aqueous  solutions,  if  allowed 
to  stand  in  a  bottle  for  a  few  days.  This  fungoid  growth 
appears  to  start  from  the  particles  of  undissolved 
kino. 

Calcium  oxalate  in  the  hark. — A  very  interesting  fact  in 
regard  to  eucalyptus  trees  is  that  in  the  bark  of  several 
of  them  a  large  amount  of  calcium  oxalate  occurs.  This 
salt  does  not  appear  to  have  been  found  in  quantity  in 
the  bark  of  other  plants  belonging  to  genera  which  often 
occur  as  large  trees,  so  that  in  this  respect  the  eucalypts 
are  peculiar.  The  crystals  have  not  been  found  as 
raphides,  but  in  well  developed  microscopic  monoclinic 
crystals,  containing  one  molecule  of  water,  a  marked 
feature  being  the  frequent  occurrence  of  geniculate  twins, 
with  the  twinning  plane  parallel  to  the  basal  plane  of  the 
crystal.  These  microscopic  prisms  are  a  constant  feature 
of  this  salt  in  all  the  barks  tested.  The  average  length 
of  the  crystals  of  the  general  type  was  0-01746  mm.,  the 
breadth  0*00776  mm.  The  crystalline  form  and  com- 
position show  a  strong  resemblance  to  the  mineral 
Whewellite.  The  percentage  occurring  in  the  barks  of 
the  imdermentioned  species  was  as  follows  : — E.  gracilis 
16-66,  E.  Behriana  16-5,  E.  salubis  16-0,  E.  oleosa  10-64, 
E.  dumosa  9-8,  E.  salmonophloia  8-34,  E.  occidentalis  6-82, 
E.  viridis  5-01.  Scientifically  the  occurrence  of  such  large 
amoimts  is  most  interesting,  as  it  enables  a  probable 
theory  to  be  advanced  to  account  for  the  formation  of  the 
shrubby  forms  of  eucalypts,  or  "  Mallees."  Of  the 
species  determined  containing  over  8  per  cent.,  only, 
E.  salubris,  and  E.  salmonophloia  have  any  pretensions 
to  be  considered  as  forest  trees  ;  the  rest  are  "  Mallees," 
and  mostly  have  a  thin  smooth  back,  which  usually 
ranges  in  thickness  from  2  to  5  millimetres.  The  botanical 
and  chemical  resemblances  between  E.  salmonophloia  of 
West  Australia,  and  E.  oleosa  of  Western  Xew  South 
Wales  are  most  marked,  and  it  seems  probable  that  the 
latter  tree  is  only  the  degenerate  form  of  E.  salmonophloia. 
It  may  be  assumed,  therefore,  that  these  degenerate 
forms  of  "  Mallee  "  growth,  have  been  brought  about  by 
the  poisonous  effect  of  the  excess  of  the  oxalic  acid  in  the 
plant,  and  that  the  "  Mallee  "  form  is  but  a  stage  in  the 
extinction  of  the  species.  The  presence  of  the  oxalic  acid 
in  these  barks  is  usually  associated  with  the  tannins  of 
economic  value,  and  this  result,  t<aken  with  the  presence 
of  such  large  quantities  of  oxalate  of  lime,  gives  these 
barks  considerable  economic  importance.  The  value  of 
the  "  Mallet,"  E.  occidentalis,  for  tanning  purposes  is 
well  known,  but  the  tarmin  of  the  "  Gimlet,"  E.  salubris, 
seems  to  be  even  better,  although  it  is  not  present  in  such 
large  quantity.  An  analysis  of  the  bark  of  E.  salubris 
gave  18-6  per  cent,  of  tannin;  this  makes  an  excellent 
tanning  extract,  which  was  found  to  be  but  slightly 
decomposed  when  evaporated  to  dryness  on  the  water 
bath,  80  that  a  slight  reduction  in  pressure  would  serve 
for  perfect  evaporation  with  this  extract.  The  tannin  is 
light  in  colour,  astringent,  and  acts  on  hide  similar  to  the 
tannin  of  the  "  Mallet."  The  large  amount  of  oxalate  of 
lime  in  the  bark  residue  after  extraction,  makes  it  worth 


while  to  consider  whether  it  could  not  be  profitably 
extracted  for  the  oxalic  acid  it  contains.  The  value  of 
the  tannin  extract  should  cover  all  expenses  of  collection, 
grinding,  extraction,  &c.  Eucalyptus  barks  containing 
a  large  percentage  of  calcium  oxalate  are  readily  powdered 
when  dry  as  they  are  very  brittle. 

Under  ordinary  conditions  the  Eucalypts  appear  to 
assimilate  the  calcium  oxalate  first  formed,  but  when  the 
deposition  increases  faster  than  it  can  be  absorbed,  then 
the  plant  seems  to  lose  this  power  of  assimilation,  and  it 
becomes  stunted  in  gro%vi;h,  and  perhaps  eventually 
disappears  as  a  species.  That  this  is  so  I  have  been  able 
to  show  from  the  investigation  of  the  bark  of  an  individual 
forest  tree,  E.  oreades.  The  living  bark  contained  1-37  per 
cent,  calcium  oxalate,  the  thin  ribbon-like  bark  shed  from 
the  outer  portion  of  the  same  tree  only  contained  -025  per 
cent.,  while  in  the  thicker  persistent  bark  at  the  base  of 
the  trunk  none  could  be  detected. 

In  the  course  of  this  paper  I  have  endeavoured  to 
illustrate  the  chemical  peculiarities  of  this  interesting 
group  of  trees,  and  also  to  suggest  a  few  scientific  con- 
clusions in  certain  directions,  which,  both  from  botanical 
and  chemical  results,  appear  to  be  the  most  conclusive. 
The  botanical  evidence  accumulated  by  my  colleague 
R.  T.  Baker,  F.L.S.,  when  taken  in  conjunction  with  the 
chemical  results,  has  enabled  us  to  formulate  many  new 
ideas  in  reference  to  the  eucalypts. 

The  chief  interest  to  chemists,  however,  lies  in  the 
remarkable  variety  of  oil  constituents  of  the  various 
species  ;  in  the  peculiarities  and  wide  range  of  the  kinos 
or  astringent  exudations,  in  the  varying  tannins  from  the 
barks  and  sugary  products,  in  the  large  quantities  of 
calcium  oxalate  in  the  barks  of  certain  species,  and  in  the 
presence  of  the  glucosides.  Such  an  abundance  of 
chemical  products  existing  in  the  several  members  of  one 
group  of  trees  points  immistakably  to  the  fact  that  the 
genus  is  not  of  recent  origin,  aJid  the  knowledge  that 
perhaps  three-fourths  of  the  vegetation  of  Australia 
consists  of  eucalyptus  trees  in  one  form  or  another,  suggest 
the  possibility  of  successful  commercial  exploitation  in 
new  directions.  It  is  true  that  many  of  these  chemical 
products  have  only  been  discovered  in  very  recent  years, 
and  the  knowledge  of  their  existence  has  hardly  reached 
beyond  the  outskirts  of  local  conditions,  where  the  spirit 
of  enterprise  mostly  restricts  itself  to  the  few  main  pro- 
ductions of  the  continent.  Australia  is  so  vast  in  extent 
that  the  territory  of  the  whole  of  Europe,  (excluding 
Russia),  is  not  so  large  by  1,000,000  square  miles. 
It  may  be  accepted,  therefore,  that  there  is 
abimdance  of  land  in  Australia,  of  all  sorts  and  con- 
ditions, waiting  to  be  utilised  in  various  ways  in 
profitable  production. 

The  amount  of  chemical  work  still  waiting  to  be  done 
in  connection  with  the  eucalypts  is  considerable,  and 
many  problems  yet  remain  to  be  solved.  It  is,  too.  to  the 
furtherance  of  scientific  effort  and  investigation  into  the 
imknown  properties  of  this  unique  vegetation  of  Australia, 
that  real  progress  in  the  development  of  these  resources 
can  best  be  brought  about.  Every  successful  effort  will 
ultimately  react  in  increased  commercial  activity,  with 
profit  to  Australia,  and  possible  benefit  to  the  world. 


Discussion. 


Mr.  T.  U.  Walton  drew  attention  to  the  somewhat 
precise  relation  between  the  botany  and  the  chemistry 
of  the  eucalypts  that  had  been  established  by  the  work 
of  Messrs.  Baker  and  Smith,  so  that  it  was  possible,  from 
a  knowledge  of  the  venation  of  the  leaf  of  a  species,  to  tell 
the  chemical  characteristics  of  the  oil  obtainable  by 
distillation.  In  the  same  way  a  chemical  examination 
of  the  oil  could  be  used  to  differentiate  between  species 
that  are  botanically  to  be  separated.  Other  countries 
had  been  quick  to  take  advantage  of  the  knowledge 
gained,  and  were  planting  the  suitable  varieties  of 
eucalypt  to  yield  the  medicinal  oil  desired ;  yet  in 
Australia,  while  the  existing  trees  were  being  cleared,  no 
serious  move  was  made  for  replanting. 
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Obituary. 

WILUAM  HEXKY  PERKIX. 
Preeident,  Society  of  Chemical  Industry.  1SS4— 1885. 

Sir  W.  H.  Porkin.  LL.D..  D.C.L..  F.R.S.,  died  at 
his  residence,  after  a  very  brief  ilhiess,  on  July  14th. 
He  was  the  youngest  son  "of  the  late  G.  F.  Perkin,  and 
was  bom  on  March  l'2th.  1S3S. 

Educated  at  the  City  of  London  School,  he  was  sent 
from  there,  under  the  advice  of  Thomas  Hall,  the 
famous  teacher  of  chemL-try  and  natural  philosophy 
at  that  school,  to  the  Royal  College  of  Chemistry,  to 
studv  under  Hofmann,  whose  research  assistant  he 
became. 

In  an  endeavour  to  prepare  quinine  s\-nthetically 
from  aniline,  carried  out  in  his  home  laboratory,  Perkin 
produced  the  first  of  the  artificial  colouring  matters. 
This  was  in  1856.  Young  though  he  was,  he  fully 
and  at  once  recognised  the  imjwrtance  of  his  discovery 
to  the  artji,  patented  the  process,  and  in  partnership 
with  his  father  and  brother,  quickly  began  the  manu- 
facture of  this  colouring  matter  and  of  the  nitro- 
benzene and  aniline,  needed  for  it.  He  thus  laid  the 
foundations  of  the  coal-tar  products  industry,  which 
is  remarkable  as  being  probably  the  most  compre- 
hensive and  elaborate  application  of  scientific  research 
to  the  arts  that  has  ever  been  made.  A  year  ago, 
the  Jubilee  was  held  throughout  the  chemical  world, 
in  celebration  of  his  di.scovery  of  the  first  aniline  dye- 
stuff,  mauve,  and  its  technological  developments 
(thl"  Journal.  1906.  783,  1207,  12(58). 

The  first  commercially  successful  process  for  the 
manufacture  of  alizarin  from  anthracene  was  carried 
oat  by  Perkin  in  1869,  Graebe  and  Liebermann  having 
ihortly  before  synthesised  it  in  the  laboratory,  and 
patented  their  method.  The  volume  of  this  Journal 
for  1885  contains  Perkin's  own  account  of  the  work 
he  had  done  upon  mauve,  alizarin,  and  other  coal-tar 
products.  In  1873  he  retired  from  the  work  of  the 
industrial  production  of  these  colouring  matters. 

In  1865.  Perkin  sj-nthesised  coumarin,  the  lac- 
tone of  o-hydroxycinnamic  acid,  the  first  natural 
perfume  to  be  prepared  artificially,  by  heating  sodium 
salicylaidehyde  with  acetic  anhydride.  In  1875  he 
g«ve  thifl  reaction  an  entirely  different  aspect  by 
allowing  sodium  acetate  and  acetic  anhydride  to  act 
upon  (»li<-ylaldehyde,  this  reaction  thus  acquiring 
wid^r  and  more  general  application.  The  "  Perkin 
reaction  "  ultimately  became  one  of  the  most  fruitful 
of  "i^-nthetic  method.^. 

From  1873  up  to  the  end  of  his  life,  he  devoted 
hin^»»-lf  to  the  prosecution  of  researches  in  chemistry 
and  phvuicn.  Of  these  there  can  only  be  mentioned 
h«T»"  *hr  rT»*at  series  of  investigations  upon  magnetic 
f'  -ation  in  relation  to  chemical  constitution, 

}'  -  - 1.     For  the«e  he  received  the  Chemical 

S..  ,-  .  -  ....f.tf?.t«fl  .Medal  in  IHHH.  In  1879  he  had 
r»>f»-iv»d  a  Koyal  Me<ial  on  the  award  cf  the  Koyai 
Sori»-ty,  of  whVh  he  Lad  In-en  a  Fellow  since  IHGO. 
He  re<'eivwl  moreover  the  AllK-rt  Medal  of  the  Society 
of  .Art*  in  1H<K»,  and  the  Birminfjham  Medal  of  the  Ga's 
Ir,  IH92.     In  1893-4  he  was  a  Vice-President 

',•  .S/^jf^i'-ty. 

; ,.  ' '  fhntnifB]  Industry,  of  which  he  was 

one  of   ■  "^  and  one  of  it^  early  preHidf-nts, 

(rmve  bii  •  in  189M.  and  in  that  year's  volume 

of  th*'  Jf.rtin.Al  A  jrf>rtrait  of  Perkin  will  l>e  found.  HLi 
•  {tf^ially  valuable  tuldrent  at  president  will  }>c  found 
m  th*-  volume  of  th»'  Journal  for  18H5.  For  the  years 
I>»h:J.5  he  WM  President  of  the  Chemical  Society.'    He 


was  also  one  of  the  first  Fellows  of  the  Institute  of 
Chemistry. 

Perkin  was  loiighted  last  year,  and  only  last  month 
received  the  D.C.L.  of  Oxford.  Last  year's  jubilee, 
already  referred  to,  was  made  the  occasion  for  pre- 
senting him  with  his  portrait  in  oil  bj'  A.  S.  Cope, 
A.R.A.,  which,  bv  his  death  has  become  the  property 
of  the  nation  and  will  go  to  the  National  Portrait 
Gallery.  His  bust,  by  F.  W.  Pomeroy,  A.R.A.,  was 
at  the  same  time  presented  to  the  Chemical  Society, 
and  a  Research  Fund,  to  bear  his  name,  was  instituted 
and  placed  with  that  Society  for  administration. 


AUGUST   DUPRfi. 

August  Dupre,  Ph.D.,  F.R.S.,  who  was  of  Huguenot 
descent,  was  born  at  Mainz  on  September  6th,  1835. 
After  attending  the  Polytechnic  Schools  of  Giessen 
and  Darmstadt,  he  studied  chemistry  in  the  University 
of  Giessen  and  vmder  Bunsen  in  that  of  Heidelberg. 
Having  taken  his  Ph.D.  degree  at  the  latter  University 
in  1855,  he  came  to  London,  and  from  that  time  made 
England  his  home,  becoming  a  naturalised  British 
subject  in  1866.  From  1864  until  1897  he  was  the 
lecturer  on  chemistry  at  Westminster  Hospital  Medical 
School.  In  1871  he  was  appointed  chemical  referee 
to  the  medical  department  of  the  Local  Government 
Board,  and  in  1873,  public  analyst  for  Westminster. 
In  that  year  also  he  was  made  chemical  adviser  to 
the  Explosives  Department  of  the  Home  Office. 
Dupre  was  associated  with  Sir  Frederick  Abel  and  Sir 
James  Dewar  on  the  Explosives  Committee.  He  was 
joint  author  of  a  work  on  the  "  Nature,  Origin,  and 
Use  of  Wine,"  of  a  "  Manual  of  Inorganic  Chemistry," 
and  in  1872,  conjointly  with  Dr.  Thudichum,  of  a 
treatise  on  the  "  Origin,  Nature,  and  Varieties  of 
Wines,"  and  with  Dr.  H.  N.  Hake  of  a  "  Manual  of 
Inorganic  Chemistry." 

Dupre  was  elected  a  Fellow  of  the  Royal  Society 
in  1875,  and  published  a  number  of  original  papers, 
chiefly  dealing  with  problems  of  analysis  of  water  and 
foodstuffs.  He  was  a  Fellow  of  the  Institute  of 
Chemistry,  and  acted  as  President  of  the  Society  of 
Public  Analysts  in  1877-8.  He  was  an  original  member 
of  the  Society  of  Chemical  Industry.  August  Dupre 
died  July  15th,  at  his  residence.  Mount  Edgcumbe, 
Sutton,  Surrey. 


JOHN  CLARK. 

John  Clark,  Ph.D.,  was  bom  in  Glasgow  in  the  year 
1844,  and  was  educated  at  the  High  School,  and  passed 
through  the  Arts  Classes  in  the  University,  where  he 
gained  distinction  in  science.  He  afterwards  studied 
for  four  years  in  Germany,  viz.,  in  Gottingen,  where 
he  took  the  Ph.D.  degree,  and  subsequently  under 
Bunsen,  in  Heidelberg.  He  further  pursued  his 
studies  for  two  years  in  Paris,  at  the  end  of  which 
period  he  returned  to  Glasgow  and  became  assistant 
to  Dr.  Penny,  in  Anderson's  College.  On  the  deatli 
of  Penny,  Clark  joined  the  firm  of  Tat  lock  and  Wallac(;. 
He  was  formerly  Chairman  of  the  Scottish  Section  of 
the  Society  of  Chemical  Industry,  a  Vice-President 
of  the  Society,  and  a  member  of  the  Council  of  tlie 
Institute  of  Chemistry,  and  at  the  time  of  his  deatli 
was  President  of  the  Society  of  Public  Analysts. 
Clark  carried  out  many  investigations  connected  with 
analytical  jjrocesses.     He  died  July  9th,  1907. 
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Patent  Specifications  may  be  obtained  by  post  by  remitting  as  foUows  : — 

English. — Sd.  each,  to  the  Comptroller  of  the  Patent  OflSce,  C.  X.  Dalton,  Esq.,  Southampton  Building,  Chancery  Lane,  London,  W.C, 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  BeUn  et  Cie,  56,  Eue  des  Francs-Bourgeois,  Paris  (3e.). 


I— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Furnaces;    Regenerative  .     R.   M.    Brooke,    Elland. 

Eng.  Pat.  14,637,  June  27,  1906. 

The  stay-walls  of  the  retort-setting  are  prolonged  down- 
wards through  the  regenerator,  forming  a  number  of 
separate  flues  for  the  waste  gases.  Each  of  these  flues 
communicates  by  a  separate  aperture  with  the  main 
flue,  so  that  by  adjusting  the  dampers,  the  draught  in 
any  part  of  the  setting  can  be  easily  regulated.  To  further 
control  the  heat  in  different  parts  of  the  setting,  the 
secondary  air  is  admitted  by  a  number  of  separate  flues, 
each  of  which  can  be  regulated  by  a  damper. — W.  H.  C. 

Furnace.     C.     Tobelmann,     Berlin.     Eng.     Pat.     15,297, 
July  5,  1906.     Under  Int.  Conv.,  Jan.  11,  1906. 

The  furnace  is  cylindrical  in  form  and  has  a  rotatable 
grate,  above  which,  on  the  same  side  as  the  charging 
door,  is  a  hood  or  curtain  arch,  which  projects  downwards 
so  that  only  a  narrow  opening  is  left  for  the  passage  of 
the  gases.  When  fresh  fuel  is  charged  in,  the  products 
of  distillation  are  deflected  downwards  by  the  hood  and 
are  forced  through  the  narrow  opening  and  through  the 
incandescent  bed  of  fuel  on  the  opposite  side  of  the  grate, 
and  so  become  completelj'  burned.  The  supply  of  air 
beneath  the  bars  on  the  charging  side,  may  be  shut  off 
by  a  damper,  and  air  may  be  supplied,  by  a  special  flue, 
to  the  distillation  products  as  they  pass  to  the  hot  bed  of 
fuel  through  the  narrow  space. — W.  H.  C. 

Hydro-extractors  ;  Impts.  in  to  facilitate  the  simul- 
taneous rapid  discharge  of  material  from  and  scraping 
clean  the  inside  of  the  revolving  basket,  as  the  material 
is  being  discharged  from  it.  G.  W.  Sutton,  Stevenage, 
Herts.     Eng.  Pat.  15,744,  July  12,  1906. 

The  bottom  of  the  basket  is  formed  of  a  number  of  trap- 
doors hinged  to  narrow  radial  arms  by  which  the  drum 
is  attached  to  the  spindle.  The  trap-doors  are  attached 
by  rods  to  a  ring  on  the  spindle,  which  can  be  raised  or 
lowered  by  a  lever,  so  that  the  doors  are  simultaneously 
opened  or  closed.  When  the  doors  are  opened,  the  same 
movement  of  the  lever  causes  a  circular  spring  scraper 
to  move  dowTiwards  over  the  interior  surface  of  the 
perforated  drum  and  to  completely  scrape  out  the  contents. 
The  basket  may  have  a  frusto-conical,  instead  of  a  cylin- 
drical form,  and  the  scraper  may  be  dispensed  with. 

Filter-press-plates  for  Anglo-American  presses.  R.  and 
G.  Koeber,  Harburg,  Germanv.  Eng.  Pat.  16,827, 
July  25,  1906.  Under  Int.  Conv.,  March  19,  1906. 
The  press-plates  are  formed  with  a  raised  edge  all  round, 
80  as  to  completely  enclose  the  material  being  pressed. 
It  is  stated  that  there  is  less  strain  on  the  cloths  used  to 
enclose  the  material  and  consequently  less  danger  of 
bursting.  The  edges  of  the  cakes,  owing  to  the  sloping 
inner  side  of  the  raised  edge,  are  as  completely  pressed 
as  the  centre. — W.  H.  C. 

Towers  and  other  apparatus  used  for  the  absorption  or 

elimination  of  chemical  vapours  ;    Construction  of  . 

The  Mayor,  Aldermen,  and  Citizens  of  the  City  of 
Bradford,  W.  Wild,  Bradford,  and  S.  W.  Shepherd, 
Shipley.  Eng.  Pat.  19,001,  Aug.  25,  1906. 
The  tower  is  packed  with  a  series  of  crossed  layers  of 
vertical  or  inclined  glass  strips.  The  ends  of  the  strips 
fit  into  the  grooves  of,  and  are  supported  by,  special 
grooved  bricks  which  are  built  into  the  lining  of  the  tower. 
The  depth  of  the  glass  strips  is  slightly  less  than  that  of 
the  bricks,  in  order  to  allow  a  space  between  each  layer.- 

— W.  H.  C. 


Separators ;      Centrifugal     .     I.     P.     B.     Knudsen, 

Copenhagen,  Denmark.     Eng.  Pat.  25,327,  Nov.  9,  1906. 

The  vertical  shaft  from  which  the  drum  is  suspended, 
so  that  it  is  free  to  oscillate,  is  supported  by  a  movable 
guide-pivot  around  which  the  drum  revolves.  The  pivot 
works  in  a  fixed  bearing  with  a  ball-guide,  and  is  enclosed 
outside  the  latter  by  a  spring,  or  between  fixed  and 
tightened  cords  which  take  up  the  vibrations  transmitted 
to  the  pivot.— W.  H.  C. 

Mixing,    attemperating,    condensing   or   effecting    reactions 

between  liquids  and  gases ;    Apparatus  for  .     O. 

Guttmann,  London.     Eng.  Pat.  4407,  Feb.  22,   1907. 


FIG. 2. 

FIG.3 

Cha:snel-shaped  pieces  of  suitable  material,  having  a 
cross-section  of  the  forms  sho\vn  in  Figs.  1,  or  2,  and  pro- 
vided with  gas  passages  and  draining  holes,  c,  and  pro- 
jections or  shoulders,  b,  are  built  up  into  a  honeycombed 
structure  as  shown  in  Fig.  3.  It  is  stated  that  a  larger 
surface  of  liquid  is  exposed,  less  resistance  is  offered  to 
the  passage  of  the  gas,  and  greater  contact  between  liquid 
and  gas  is  obtained  than  with  previously  described  forms 
of  apparatus. — W.  H.  C. 
Drying-furnace.     J.  Caygill,  Wheeling,  W.  Va.     U.S.  Pat. 

858,260,  June  25,  1907. 
Several  heating  pockets,  open  above  but  closed  below, 
project  through  the  flat  roof  of  a  furnace  into  the  space 
above  the  fire.  The  products  of  combustion  escape  from 
the  furnace  through  a  flue  in  the  side,  just  below  the  roof, 
into  a  downtake  flue.  The  latter  is  also  connected  to  a 
chamber  formed  by  a  cap  or  hood  over  the  roof  of  the 
furnace,  which  encloses  the  upper  ends  of  the  pockets. 
Air  is  conve3'ed  to  within  a  short  distance  of  the  bottom 
of  the  latter  by  pipes  connected  to  an  air  main,  and, 
after  becoming  heated,  escapes  from  the  open  ends  of  the 
pockets  into  the  chamber  above  the  roof  of  the  furnace, 
and  thence  to  the  downtake  flue. — W.  H.  C. 
Filter.     A.  Lindemann,  New  York.     U.S.  Pat.  858,610, 

July  2,  1907. 
A  sumber  of  filter-bags,  kept  distended  by  enclosed 
frames,  is  suspended  in  a  closed  casing,  into  which  the 
liquid  to  be  filtered  is  delivered.  The  frames  are 
rectangular,  and  are  formed  of  laths  kept  apart  by  cords 
stretched  between  them,  and  provided  with  openings  to 
allow  the  filtrate  passing  through  the  bags  to  reach  the 
interior  of  the  frames.  The  filtrate  is  discharged  through 
pipes  which  pass  through  the  bags.     The  latter  are  slightly 
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wider  and  conssiderably  lousier  than  the  frames,  so  that 
when  they  are  in  position,  the  bag  presents  a  corrugated 
or  folded  surface.  When  the  deposit  on  the  exterior  of 
the  bags  becomes  too  thick  to  allow  the  filtration  to  con- 
tinue, the  supply  of  liquid  is  cut  off,  and  a  tiuid  under 
pressure  is  admitted  to  the  interior  of  the  frames  to  give 
the  baes  a  vibratorv  motion,  which  causes  the  deposit  to 
f»U  off.— W.  H.  C.  ■ 

Prtjf-furt-fUUr.     A.    E.    Davis.   Johannesburg   Transvaal. 

U.S.  Pat.  S59.T49.  July  9.  1907. 
A  SERizs  of  grooved  filter-frames  covered  with  cloth  is 
suspended  in  a  closed  tank  provided  with  a  hinged  bottom 
which  acts  as  a  discharge  door.  The  liquid  to  be  filtered 
is  fed  into  the  tank,  the  bottom  door  being  closed,  and  the 
clear  portion  jvisses  through  the  cloths  to  the  grooves, 
which  are  connected  by  suitable  passages  with  a  common 
discharge  main  at  the  top.  The  solids  collect  on  the 
exterior  of  the  cloths,  and  are  prevented  from  adhering 
to  the  top  and  sides  of  the  tank  by  forming  the  upper 
part  and  sides  of  the  filter-frames  without  grooves.  "\Mien 
sufficient  solid  matter  has  collected,  the  supply  of  liquid 
b  cut  off,  and  that  which  remains  in  the  tank  is  drained 
off  through  a  pipe  in  the  bottom.  Wash  water  is  then 
admitted  to  the  tank  and  passes  through  the  cakes, 
washing  out  the  solution.  The  bottom  discharge  door 
is  next  opened,  and  the  solids  washed  off  the  cloths  by 
water  forced  in  the  reverse  direction  through  them  from 
the  fiJtrate-discharge  pipe. — W.  H.  C. 

Compressing  air  or  other  elastic  fluid  for  the  production 

of    motive    power ;     Apparatus    for    .     J.     Gill, 

Edinburgh.     U.S.  Pat.  859.213,  Julv  9,  1907. 

6ek  Eng.  Pat.  8753  of  1905  ;  this  J..  1906,  523.— T.  F.  B. 

DistiUing  and  evaporating  ;   Means  or  apparatus  for . 

O.  Unglaab,  Salford.     U.S.  Pat.  859,352.  July  9,  1907. 
8ee  Eng.  Pat.  18,172  of  1905 ;  this  J.,  1906,  1032.— T.  F.  B. 

Centrifugal    machine ;     Suspended    tcith    periodical 

automatic  discharge.     J.    Kostalek.     Fr.    Pat.    374,601, 
Feb.  13,  1906. 


F/  C     / 


The  basket,  14.  is  attached  to  the  spindle,  1,  and  the 
latter  is  suspended  by  the  ring,  2,  suprorted.  when  the 
machine  is  at  rest,  on  the  ring,  3,  and  the  cup.  4,  which 
are  carried  by  the  casting,  S.  When  the  machine  is  in 
motion,  the  whole  of  the  weight  is  carried  by  oil  injected 
under  pressure  through  the  passages,  5,  so  that  there  are 
no  solid  parts  in  contact  to  cause  friction.  Excessive 
oscillation  is  prevented  by  the  conical  springs,  10.  The 
basket,  14,  has  a  movable  top,  17,  attached  by  the  rods, 
IS,  to  a  false  bottom,  19,  carried  by  the  hydraulic  cylinder, 
20,  concentrically  surrounding  the  spuidle,  1 .  During  the 
time  that  the  machine  is  being  filled,  and  whilst  the  liquid 
is  being  expelled,  the  false  bottom  is  lowered  as  shown 
in  Fig.  2,  the  liquid  passing  through  the  perforations  in 
the  drum,  16,  into  the  collecting  trough,  33.  The  screen, 
31,  fastened  to  the  basket,  prevents  splashing.  As  soon 
as  the  material  is  dry,  a  liquid  under  pressure  admitted 
through  the  channels,  23,  30,  to  the  cylinder,  20,  causes 
the  false  bottom,  19,  and  the  cover,  17,  to  rise  into  the 
position  shown  m  Fig.  3.  The  solids  are  discharged  over 
the  upper  edge  of  the  drum  and  are  guided  by  the  inclined 
plate,  32,  fastened  to  the  basket.  When  the  latter  is 
empt}%  a  liquid  under  pressure  injected  through  the 
channels,  22,  29,  forces  the  false  bottom  back  into  the 
position  shown  in  Fig.  2,  and  the  machine  is  filled  again. 

— W.  H.  C. 

Filtration  of  liquids  ;   Process  and  apparatus  for  the . 

C.  H.  Perrin.  Fr.  Pat.  375,098,  May  4,  1906. 
The  liquid  is  filtered  through  a  felted  layer  of  suitable 
fibres,  which  is  formed  on  a  perforated  metal  plate  serving 
as  a  support.  The  fibres  are  introduced  into  the  apparatus 
in  suspension  in  water,  and  are  caused  to  pack  and  felt 
on  the  supporting  plate  by  the  application  of  pressure, 
e.g.,  by  centrifugal  force  or  by  producing  a  vacuum  on 
the  opposite  side  of  the  plate.  One  form  of  construction 
is  similar  to  a  centrifugal  machine,  the  outer  case  and  cover 
of  which  may  be  hollow,  to  allow  of  the  introduction  of 
steam  when  desired,  and  the  outlet  of  which  is  trapped 
to  prevent  the  drum  acting  as  a  fan  and  drawing  air 
through  the  filtering  layer.  In  another  form,  the 
apparatus  is  similar  to  a  filter-press  mounted  so  that  it 
can  be  turned  into  a  vertical  position  during  the  formation 
of  the  felted  layer.  When  the  latter  becomes  choked 
with  impurities,  it  is  removed  from  the  apparatus  and 
washed  in  running  water  until  the  fibres  are  separated 
and  the  dirt  is  washed  out.  The  clean  fibres  remain  sus- 
pended in  the  last  wash-water  and  are  readj'  for  use 
again. — W'.  H.  C. 

Desiccator  for  air  or  gas,  specially  applicable  to  apparatus 
for  the  production  of  sulphvr  dioxide.  P.  Marin.  Fr. 
Pat.  374,519,  Feb.  11,  1907. 
The  air  or  gas,  which  may  be  under  atmospheric  or 
increased  pressure,  is  passed  upwards  through  a  vertical 
cylinder  in  which  a  number  of  trays  of  metallic  gau/.e  are 
placed.  These  trays  support  calcium  chloride  or  other 
suitable  dehydrating  agent  and  are  spaced  apart,  so  that 
the  gas  comes  into  intimate  and  repeated  contact  with  the 
drying  agent. — W.  H.  C. 

Measuring  apparatus  for  liquefied  gases.     P.  V.  Pacottet. 

Fr.  Pat.  374,743,  Feb.  13,  1907. 
A  MEASURING  tube  provided  with  inlet  and  outlet  valves 
at  the  bottom,  is  screwed  on  to  the  reservoir  of  liquefied 
gas,  and  the  outlet  valve  closed.  The  valve  leading 
from  the  reservoir  is  opened,  and  the  liquefied  gas  rises 
into  the  measuring  tube,  expelling  the  air  or  gas  therein 
through  a  valve  at  the  top.  As  soon  as  the  liquid  reaches 
this  valve,  the  height  of  which  may  be  adjusted  to  vary 
the  quantity  measured,  it  closes  automatically.  The  inlet 
valve  is  then  closed,  the  outlet  oj)ened,  and  the  measured 
quantity  of  liquefied  gas  allowed  to  escape. — W.  H.  C 

Drying-drum.  Maschinenbauanstalt,  Eisengiesserei  und 
l)ampfkeHselfabrik  H.  Pauck.sch,  Act.-Ges.  Fr.  Pat. 
375,003,  Feb.  20,  1907. 
AoiTATOK  blades,  fixed  to  a  frame  between  and  above 
two  rotating  heated  drying  drums,  have  a  to-and-fro 
movement  communicated  to  them  by  suitable  gearing, 
in  order  to  agitate  and  ventilate  the  material  which  is 
l^ing  dried  on  the  surfaces  of  the  drums.     The  blades  are 
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bent  and  are  curved  to  the  shape  of  the  drums,  and  fixed 
blades  are  interposed  between  the  agitators  to  prevent 
the  material  from  beins  carried  forward  bv  the  latter. 

— W.  H.  C. 


II.— FUEL,  GAS,  AND  LIGHT. 

Motor  Fueh.     Chem.  Trade  Journal,  July  27,  1907.  [T.R.] 

The  Fuels  Committee  of  the  Motor  Union  of  Great  Britain 
and  Ireland,  under  the  chairmanship  of  Dr.  H.  S.  Hele- 
Shaw.  F.R.S.,  which  was  appointed  in  September,  1906, 
"  to  inquire  into  the  recent  alarming  rise  in  the  price  of 
petrol,  and  to  report  what  steps,  if  any,  can  be  taken  to 
protect  the  interests  of  the  private  consumer,  "  has  now 
completed  its  labours.  The  Union  hope  shortly  to  issue 
the  report  in  its  complete  form,  when  it  will  include  various 
appendices,  among  which  will  be  found  a  bibliography  of 
fuels  for  internal-combustion  engines,  and  a  brief  descrip- 
tion of  the  fuels  mentioned  in  the  report. 

The  following  are  the  recommendations  of  the  com- 
mittee : — 

(1.)  That,  being  of  opinion  that  the  introduction  of 
alcohol  as  a  fuel  in  the  future  is  bj'  far  the  most  promising 
substitute  for  petrol,  they  recommend  : — 

(a)  That  steps  be  taken  to  remove  the  restrictions  on 

alcohol. 
{h)  That  a   prize   be   offered   for   the   best  essay  on 

alcohol  as  a  fuel, 
(c)  That  trials  be  held  to  test  the  comparative  merits 
of  alcohol  and  petrol. 

(2.)  That  the  use  of  heavier  spirit  be  encouraged. 

(3.)  That  efforts  be  made  to  modify  the  present  restric- 
tions on  the  use  and  distribution  of  petrol. 

(4.)  That  competitions  for  paraffin  carburetters  and 
vaporisers  be  organised. 

(5.)  That  benzol,  being  a  home  production  and  more 
economical  in  use  than  petrol  at  the  present  time,  be  en- 
couraged for  use  in  motor  cars 

(6.)  That  a  standing  Fuels  Committee  of  the  Motor 
Union  should  be  appointed  for  the  purpose  of  giving  effect 
to  these  recommendations. 

Heats  of  combvstion  of  organic  snistances,  especially  sugar 

and  benzene;  Adiabafic  determination  of  the .  T.  W. 

Richards,     L.     J.     Henderson,    and    H.     L.    Frevert. 
See  XXIV. 

Patents. 

Coke  ovois  ;    Horizontal  regenerative  .     F.  J.  Collin, 

Dortmund,    Germanv.     Eng.    Pat.     7650,    March    30, 
1907.     Under  Int.  Cbnv.,  April  4,  1906. 

HE.iTiXG  gases  are  caused  to  pass  alternately  upwards 
and  downwards  in  each  heating  flue  of  a  regenerative  coke- 
oven,  the  change  of  direction  occurring  at  each  reversal 
of  the  draught.  No  flue  is  traversed  merely  by  products 
of  combustion,  and  each  flue  receives  continuously  a  direct 
supply  of  gas. — H.  B. 

Producer  gas  generators.  J.  B.  Wilkie,  St.  Michaels,  and 
T.  W.  S.  Hutchins,  Manchester.  Eng.  Pat.  12.467, 
May  29,  1906. 
A  6AS  producer,  in  which  the  "  blow  "  is  upwards  and 
the  "  make  "  downwards,  is  provided  at  its  base  with  air 
conduits  so  arranged  that,  wlfcn  worn  out  by  the  intense 
heat,  they  can  be  removed  without  interference  with  the 
main  refractory  lining.  The  producer  is  surmounted  by 
a  tubular  boiler,  opening  into  the  chimney,  and  a  steam 
pipe  is  directed  upwards  into  the  latter ;  during  the 
'  blow "  period,  air  is  drawia  up  through  the  fuel  by 
natural  draught,  aided  by  the  injector  action  of  the 
steam  jet  in  the  chimne}',  the  hot  products  of  combustion 
passing  through  the  tubular  boiler  on  their  way  to  the 
chimney. — H.  B. 

Coal-  and  water-gas  ;    Production  of .     W.  Thomas, 

Vancouver,  British  Columbia,  and  P.  Thomas,  ^^■elling- 
ton,  Somerset.     Eng.  Pat.  16,498,  July  21,  1906. 

The  coal  is  carbonised  b\'  stages  in  a  retort  formed  of  an 
inclined   or   horizontal   portion   opening   into   a   vertical 


portion,  the  gas  generated  being  led  off  at  the  top  of  the 

vertical  portion  and  the  coke  withdrawn  from  time  to 
;  time  at  the  bottom.  The  coal  is  first  introduced  into  the 
j    inclined  or  horizontal  branch,  and  after  being  carbonised 

therein  for  two  hours  or  so,  it  is  pushed  forward  into  the 
I  vertical  portion,  where  the  distillation  is  completed.  A 
I    pipe  for  the  admission  of  steam  is  provided  near  the  lower 

end  of  the  vertical  retort,  and  at  its  upper  end  is  an  inlet 
:    for  carburetting  liquid. — H.  B. 

Gases  ;    Apparatus  for  washing  .     F.   E.   Bachman, 

i        Port  Henry,  N.Y.,  U.S.A.     Eng.  Pat.  28.148.  Dec.  10, 
i        1906. 

See  U.S.  Pats.  844,312  and  844.313  of  1907  ;  this  J., 
1907,  399.— T.  F.  B. 

Incandescence  bodies  for  electric  glow  lamps  ;    Method  of 

producing  metallic .     Deutsche  Gasgliihlicht  A.-G. 

(Auerges.),   Berlin.     Eng.   Pat.    14,816,  June  28,   1906. 
I        Under  Int.  Conv.,  Oct.  28,  1905. 

Ix  the  manufacture  of  metallic  filaments,  especially 
filaments  of  tungsten,  the  process  of  sintering  is  effected 
by  passing  through  them  a  continuous  or  direct  current, 
instead  of  an  alternating  current. — H.  B. 

Glow-bodies  for  electrical  apparatus  ;    Metallic .     A. 

Lederer,  Vienna.     Eng.  Pat.  20,209,  Sept.  11,  1906. 

Foe  the  purpose  of  determining  whether  inequalities  in 
cross-section  exist,  in  metallic  filaments  for  use  in  incan- 

I  descence  lamps,  the  filament  under  examination  is  sub- 
jected momentarily  to  the  action  of  an  electric  current  in 
a  gaseous  atmosphere  capable  of  reacting  upon  the  fila- 

,  ment  when  heated.  For  example,  a  tungsten  filament 
may  be  heated  in  air  or  other  oxidising  gas.  The  reaction 
will  take  place  most  rapidly  at  any  thin  parts  of  the 
filament,  and  the  changes  of  colour  produced,  enable  such 
thin  parts  to  be  detected  readilv  on  subsequent  examina- 
tion.—H.  B. 

Fuel ;  Method  of  burning  finely-divided .     G.  S.  Welles, 

Chicago,  111.     U.S.  Pat.  858,640,  July  2,  1907. 

Air  which  has  been  previously  heated,  is  introduced  into 
a  combustion  chamber,  in  lateral,  rotating  currents, 
which  follow  the  peripheral  walls  of  the  chamber,  and 
a  mixture  of  finely-divided  fuel  and  a  heated  "  fluid 
vehicle  "  therefor,  is  also  projected  into  the  chamber  and 
directed  relatively  radially  into  the  air  currents. — W.  C.  H. 

Gas-producer.        T.    Currv,    Pittsburg,    Pa.       U.S.    Pat. 
858,580,  "July  2,  1907. 

The  gas-producing  furnace  described  comprises  a  closed 
inner  chamber,  which  is  practicall}'  entirely  surrounded 
by  a  hot-air  space.  The  lower  end  of  the  furnace  is  sur- 
rounded by  a  circular  pipe,  provided  with  a  number  of 
branch  pipes,  by  which  steam  or  air  may  be  forced  into 
the  hot-air  space,  and  into  the  grate  in  the  furnace. 
There  is  a  substantially  horizontal  escape  flue  leading 
from  the  hot-air  chamber,  and  a  tubular  escape  flue  from 
the  heating  chamber,  which  extends  across  the  hot-air 
chamber,  and  is  in  telescopic  communication  with  the 
former  flue,  its  outer  end  being  open  and  substantially 
surrounded  by  the  outer  flue.  By  this  arrangement  the 
flame  from  the  inner  chamber  is  surrounded  by  and  fed 
with  hot  air  from  the  outer  chamber  in  order  to  com- 
pletely burn  the  gases. — W.  C.  H. 

Gas-producer.  P.  Eyermann,  Beloit,  Wis..  Assignor  to 
Fairbanks-Morse  Manufacturing  Co.,  Beloit,  Wis.  U.S. 
Pat.  858,589,  July  2,  1907. 
The  producer,  which  is  of  the  combined  up-  and  do\Tn- 
draught  type,  consists  of  a  casing  to  contain  the  fuel, 
and  a  gas-chamber  situated  at  approximately  the  centre 
of  the  casing,  and  provided  with  a  gas-outlet  pi]>e.  A  juain 
pipe  is  provided  for  supplying  air  or  steam  through  the 
branches,  18  and  19,  to  the  lower  and  upper  portions 
of  the  casing  ;  through  the  branch.  20.  to  a  point  in  the 
casing  above  the  gas-chamber  ;  and  through  the  branch, 
21,  to  the  gas-chamber.  Pipes,  41  and  45.  communicate 
with  the  upper  and  lower  portions  of  the  casing 
respectively,  to  convey  away  the  waste  gas.     A  casing.  16, 
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it  saspended  from  the  lower  end  of  the  fuel  chamber, 
and  U  sealed  in  water  as  shown.  Air  and  steam  are 
•applied  to  the  space  between  the  casing,  16,  and  the 
ajmalar  member.  IT.  by  the  pipe,  18,  and  the  pipe,  45, 
»lto  communicates  with  the  space,  and  a  port,  39,  extends 
from  it  to  the  interior  of  the  fuel  chamber.  The  pro- 
dncer  is  also  provided  with  a  chimney  connected  with 
the  outside  water-seal  casing. — W.  C.  H. 

Otu ;     Process   of   purifying    .        F.    Brandenburg, 

Lendersdorf.  Germany.     U.S.  Pat.  859,427,  July  9,  1907. 


The  gaa  tnttrs  the  apparatus  by  the  pipe,  10,  as  indicated 
by  the  arrows,  and  ^>&h8<:b  through  the  ring,  1,  of  purifying 
hqnid,  maintained  in  yosition  by  the  centrifugal-force 
developed  bv  rotating  the  drum,  8,  by  means  of  the 
polity.  7.  The  impurities  are  absorbed  by  the  liquid, 
mmI  the  gM  p«ne«  throueh  the  perforations  of  the  drum 
to  the  outlet  pipe,  18.— \V.  H.  C. 

ArtMgit  tUetrodc.  P..  H.  Read,  Schenectady,  Assignor 
to  Oenenil  Electric  Co..  New  York.  U.S.  Pats.  859,679 
869,889.  859.890.  and  859,891,  July  9,  1907. 

8n  Eng.  Pat.  17,194  of  1901  ;  this  J.,  1902,  334.— T.  F.  B. 

EltetricJight  iUuminanl.  R.  H.  Read.  Schenectady, 
AMigDor  to  fJeneral  Electric  Co.,  Xew  York.  U.S  Pat' 
669,M0.  July  9.  19<j7. 

Thb  cUim  18  for  an  electrode  formed  of  a  moulded  f)encil 
coDiuting  chiefly  of  magneMJum  carbide  mixed  with  a 
ecDdncUDg  dilaeot.— W.  H.  C. 

CominutibU  or  other  Offglomerntes  ;  A  pparalus  for  the  drying 

of .     H.  Poulet.     Fr.  Pat.  375.163,  .Mar.  1,  1907. 

Th»  briqaettet,  etc..  to  be  drJMj.  are  placed  by  means  of 
*  '*57*y<''  <"  **>*  urifx-rmoftt  one  of  a  •teries  of  horizontal 
Boring  endleM  baodii  of  meUl  gauze,  placed  in  a  chamber 


through  which  hot  air  passes.  The  briquettes  fall  from 
one  to  the  other  of  the  moving  bands,  which  are  also 
given  an  oscillating  motion,  and  repeatedly  traverse  the 
chamber  from  side  to  side  in  so  doing,  finally  falling  into 
one  of  a  number  of  hoppers  placed  outside  the  chamber, 
in  pits,  through  which  the  air  passes  on  its  way  to  the 
heater.  After  being  thus  quickly  cooled,  the  briquettes 
fall  into  trucks.  The  hot  air  rises  into  the  chamber 
through  inclined  gratings  which  retain  any  fragments  of 
the  briquettes. — A.  G.  L. 

Coal ;  Apparatus  for  the  distillation  of in  the  manu- 

faclure    of    coal-gas.     0.    Guillet.     Fr.    Pat.    374,503, 
April  18,  1906. 

A  VERTICAL  retort  is  surmounted  by  a  closed  hopper, 
capable  of  holding  sufficient  coal  for  12  or  24  hours'  work, 
the  top  of  the  hopper  being  in  communication  with  the 
hydraulic  main.  The  gas  generated  in  the  retort  is  thus 
caused  to  pass  through  the  body  of  raw  coal  in  the  hopper. 
Within  the  retort,  below  the  heating  zone,  is  arranged 
a  pair  of  horizontal  fluted  rollers,  or  the  like,  which 
prevent  the  coke  from  descending,  excepting  when  the 
rollers  are  rotated.  The  rollers  are  caused  to  turn  from 
time  to  time,  thus  allowing  the  coke  to  drop  into  the 
lower  portion  of  the  retort,  a  fresh  charge  of  coal  descend- 
ing automatically  into  the  upper  end  of  the  retort.  A  jet 
of  "  pulverised  "  water  is  directed  on  to  the  hot  coke 
beneath  the  rollers,  whereby  water-gas  is  generated. — H.  B. 

Gases  containing  particles  of  tar  or  other  liquids  ;  Apparatus 

for  drying .     Gasmotoren-Fabrik  Deutz.     Fr.  Pat. 

374,492,  Feb.  9,  1907.     Under  Int.  Conv.,  Feb.  12,  1906. 


The  apparatus  consists  of  an;gxternal  casing,  a,  containing 
a  cylinder,  b,  in  which  is  arranged  a  series  of  compartments, 
one  above  the  other,  each  compartment  being  constructed 
of  a  short  pipe,  c,  resting  on  an  annular  plate,  d,  and 
surmounted  by  a  box,  /,  between  the  under  edge  of  which 
and  the  pipe,  c,  is  an  annular  opening,  g.  The  gas,  con- 
taining particles  of  tar  and  water  in  suspension,  enters 
the  apparatus  at  i,  passes  up  through  the  pipe,  c,  impinges 
against  the  top,  e,  of  the  box,  /,  and  is  directed  downwards 
through  the  space,  g.  It  then  passes  upwards  over  the 
exterior  of  the  box,  and  so  in  succession  through  each  of 
the  compartments.  The  distance  pieces,  h,  maintain 
the  box,  /,  in  its  correct  position.  The  deposited  tar.  etc., 
are  run  off  through  the  pipes,  k.  The  side  of  the  casing,  I, 
can  be  removed  to  facilitate  cleaning  of  the  apparatus. 

— H.  B. 
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Combustible  gases  ;  Process  of  improving [by  removing 

carbon   moTioxide].     Cie.    du    Gaz   de   Lyon.     Fr.    Pat. 
375,164,  Mar.  1,  1907. 

Industrial  gases,  such  as  water-gas  and  coal-gas,  are 
mixed  with  steam  and  passed  at  a  suitable  temperature 
(exceeding  400°  C.)  through  a  catalyser  consisting  of 
metals,  oxides  (preferably  oxide  of  iron),  or  metallic  salts. 
The  carbon  monoxide  and  steam  react,  with  production 
of  hydrogen  and  carbon  dioxide.  The  carbon  dioxide 
is  then  removed  from  the  resulting  gas  by  pumping  the 
latter  under  pressure  into  a  column  of  water  or  other 
suitable  solvent.  An  arrangement  of  plant  for  carrying 
out  the  process  economically  is  described. — H.  B. 

Mantles ;     Manufacture     of     incandescence .        G. 

Buhlmann.     Fr.   Pat.   374,796,  Feb.   18,   1907.     Under 
Int.  Conv.,  June  28,  1906. 

To  prevent  the  tendering  of  the  fabric  of,  and  absorption 
of  moisture  by,  mantles  which  are  to  be  stored  and  sold 
in  the  unburned  state,  the  acidity  of  the  solution  of  nitrates 
used  for  the  impregnation  is  reduced,  to  a  point  short  of 
precipitation  of  thorium  hydroxide,  by  adding  to  it 
ammonia  or  other  volatile  alkali,  or  organic  salts  of  the 
same,  or  oxides  or  hydroxides  of  thorium,  cerium, 
glucinum,  etc.,  or  organic  salts  of  these  metals. — H.  B. 

Incandescence  lamp  filaments  of  tungsten  ;  Manufacture  of 

.      Consortium    fiir    Elektrochem.   Ind.   G.m.b.H. 

Ft.  Pat.  374,659,  Feb.  15,  1907. 

Filaments  of  tungsten,  when  incandescent,  can  be  bent 
to  any  desired  sbape.  The  filament  to  be  treated  is  first 
covered  with  a  protective  coating,  and  is  then  heated 
either  electrically  or  in  a  flame  imtil  it  becomes  incandes- 
cent, whereupon  it  is  given  the  required  form. — H.  B. 

Filaments  for  electric   incandescence  lamps  ;  Manufacture 

of    metallic    [tungsten] .       Deutsche    Gasgliihlicht 

A.-G.    (Auerges.).     Fr.    Pat.    375,133,    Feb.    27,    1907. 
Under  Int.  Conv.,  Aug.  30,  1906. 

In  order  to  prevent  the  irregular  contraction  which  tends 
to  occur  during  the  concretion  of  tungsten  filaments, 
the  latter  are  put  under  slight  tension  by  attaching  a 
small  weight  to  them  during  the  process  of  concretion. 

— H.  B. 

III. -DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND     MINERAL    WAXES. 

Toluene  ;    Direct  catalytic  oxidation  of .     P.   Wcog. 

Compt.  rend.,    1907,   145,    124—126. 

When  air  charged  with  toluene  vapour  is  passed  over 
finely-divided  platinum,  the  temperature  gradually  rises 
until  the  metal  becomes  incandescent,  and  the  toluene  is 
completely  oxidised  to  water  and  carbon  dioxide.  Experi 
ments  were  made  with  other  catalytic  agents  dejiosittd 
on  pumice  stone.  The  following  results  were  obtained. 
Toluene  is  converted  completely  into  benzaldehjde  by 
iron  oxide  at  175°— 300°  C.  or  nickel  oxide  at  150°  C.  and 
partially  by  copper  oxide  at  180° — 260°  C.  Mangance 
dioxide  oxidises  toluene  completely,  whilst  carbon  at 
370°  C.  converts  it  into  benzoic  acid.  In  the  case  of  nickel 
oxide  small  (juantities  of  phenolic  compounds  are  also 
produced.  Incandescence  is  set  u})  in  the  case  of  all  the 
metallic  oxides  between  250°  and  300°  C.  (See  al.'-o  this 
J.,   1906,   717.)— G.  W.  McD. 

Patents. 

Petroleum    oils ;     Process    for    purifying .     E.    W. 

Wynne,  Seacombe,  Cheshire.     Eng.  Pat.  2314,  Jan.  30, 

mi. 

To  100  galls,  of  oil,  15  or  20  lb.  each  of  borax,  alum,  and 
salt,  dissolved  in  12  galls,  of  boiling  water  are  added. 
The  mixture  is  allowed  to  stand  for  15 — 30  minutes, 
and  then  from  5  to  15  pints  of  su!)ihuiic  acid  are  addid, 
and  the  mixture  is  again  allowed  to  stand  for  a  similar 
period.     It  is  then  heated  to  73°— 100°  F.,  and,  finally,  a 


gentle  stream  of  air  is  blown  through  the  mixture.  The 
treatment  causes  the  expulsion  of  explosive  volatile 
vapours  and  the  precipitation  of  "  wax  and  tarry  matters." 
The  oil  drawn  off  is  stated  to  have  a  much  higher  flashing 
point  and  to  be  suitable  for  use  as  a  lamp  oil,  etc. — W.  H.  C. 

Lubricating  oil  from  crude  oil ;  Process  for  obtaining . 

W.  J.  Ryan,  Chester.  Del.,  and  C.  R.  Burke.  Cynwyd, 
Pa.,  U.S.A.     Eng.  Pat.  11,185,  Jfay  13,  1907. 

See  U.S.  Pat.  854,057  of  1907  ;  this  J.,  1907, 678.— T.  F.  B. 

Mineral  oils,  lignite  tar,  and  mineral  oil  residues  ;  Process 

for    purifying    raw    and    distilled by    means    of 

sidphuric  acid.     F.  Schwarz.     Ger.  Pat.  175,453,  March 
12,  1904. 

Loss  of  oil  is  avoided  in  purifying  mineral  oils,  etc.,  with 
sulphuric  acid,  by  the  addition  of  a  sulphate  or  a  com- 
pound of  an  alkali,  alkaline-earth,  or  earth  metal  which 
forms  a  sulphate  with  sulphuric  acid  ;  no  distillation  or 
oxidising  agent  is  required. — T.  F.  B. 

Mineral  oils  and  mineral  oil  residues  ;  Process  for  removing 

L    the    resinous  and  asphaltic   compounds  from .     B. 

I.  Diamand.     Ger.  Pat.   176,468,  July  12,  1904. 

The  separation  of  the  resinous  or  asphaltic  constituents 
from  mineral  oils  is  effected  by  only  a  small  quantity  of 
fusel  oil.  but  a  much  larger  addition  of  the  reagent  is 
needed  to  cause  the  separated  matter  to  settle.  According 
to  the  present  patent,  only  a  small  quantity  of  the  reagent 
is  used,  and  the  separated  asphaltic  substances  are 
removed  by  centrifugalising.     (See  also  this  J.,  1907,  87.) 

— T.  f.  b. 

Petroleum  ;    Process  for   improving  the  odour  of  the  dis- 
tillates of  crude .     J.  Dehnst.     Ger.  Pat.   178,771, 

Sept.  26,  1905. 

When  crude  petroleum  is  distilled  over  sulphur,  the 
distillates  are  stated  to  be  less  odorous  than  those  pro- 
duced in  the  usual  manner.— T.  F.  B. 

Mineral   oils   and   tar   oils  ;    Process   for   separating   the 
resiiious  impurities  from  the  pure  oil  obtained  by  treating 

uith  sulphuric  acid.     J.  Kui-ch.    Ger.  Pat.  181,255, 

Nov.  17,  1905. 
The  resinous  mass  at  the  bottom  of  the  vessel  in  which 
the  purification  has  been  performed,  is  warmed  to  bring 
it  to  the  consistence  of  a  thin  fluid,  whilst  the  supernatant 
oily  layer  is  cooled  to  a  viscous  condition  by  means  of 
a  worm,  in  order  to  prevent  the  two  layers  mixing  when 
the  contents  are  removed  from  the  base  of  the  vessel.'' 

— T.  F.  B." 


IV.— COLOURING    MATTERS     AND 
DYESTUFFS. 

T riphenylcarbinol ;   Researches  on  the  derivatives  of . 

1.     A.   Bacyer.     Annalen,   1907,  354.    152—204. 

A  LAKGE  number  of  derivatives  of  triphenylcarbincl  and 
diphenyl])hthalide  has  been  prepared  and  examined  with 
the  view  of  throwing  more  light  on  the  connection  bclween 
colour  and  chemical  constitution  m  the  trii)henylcarbinol 
series.  The  derivatives  dealt  with  in  this  pajier  are  those 
containing  not  more  than  one  substituent  in  each  ben/ene 
nucleus  and  arc  therefore  termed  "  imitary  "  compounds. 
'I'he  following  conclusions  are  drawn  : — The  lactone  group 
in  the  phthaleins  has  no  influence  on  the  colour,  and 
therefore  only  the  hydroxy-  and  amino-derivatives  of 
triphenylcarI)inol  arc  considered ;  these  possess  the 
following  properties:  (1)  All  carbinols  are  colourless; 
colour  only  results  in  consequence  of  the  elimination  of 
water  from  the  molecule.  (2)  In  the  case  of  the  mono- 
substituted  derivatives,  only  the  ])nra  conqiounds  can 
split  olT  water;  thus  from  p-h\droxytriphenylcarbinol 
there  is  formed  the  orange  fuchsonc.  and  from  the  hydro- 
chloride of  p-aminotriphenylcarbinol  the  orange  fuchsoni- 
monium  chloride.  (3)  The  unitary  disubstituted  deriva- 
tives behave  diflerently  a(coiding  as  they  belong  to  the 
oxygen  or  nitrogen  series.  (3«)  Only  those  oxygen  deriva- 
tives lose  one  molecule  of  water  which  contain  at  least 
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•  hydroxjrl  jtroiip  in  the  para  position.  In  this  way 
A-,  ortho-.  or  metrt-hynroxyfiichsones  are  formed 
whiih  are  quite  similur  to  fuohsoiio.  .Ml  three  dissoKe  in 
i«lk;vlis  with  an  intense  violet,  blue-red.  and  Mood-red 
eolour  rosjte^'tively.  hut  it  is  only  the  violet  eolour  of  the 
/>-;)'-form  whieh  is  stable.  Further,  the  alkali  solution 
of  the  latter  alone  shows  a  eharaeteristie  sjieetruiu, 
namely,  that  of  IVnzaurin.  (36)  The  hydroehlorides  of  the 
unitary  diaminotriithenylearbinols  correspond  with  the 
alkali  Milutions  of  the  hvdro.xyfuehsones  in  that  only  the 
;y-/>'-form  (IVx'bner's  Violet)  irives  a  characteristic 
s}Hvtrum.  which  is  also  identical  with  that  of  Henzaurin. 
The  /»-;H'-comiMnmd  Ix-haves  like  the  mono-/)-aniino- 
derivative.  and  in  the  ;)-o'-form.  the  tinctorial  effect  of 
the  /i-amino-jjnmj)  is  actually  weakened.  Those  deriva- 
tives which  contain  no  amiiu>-<;roui)  in  the  para  position 
do  not  give  the  slightest  colour  in  acid  solution.  (4)  Of 
the  unitary  trisubstituted  derivatives  in  the  oxygen  series, 
only  Aurin  is  known,  which,  in  alkaline  solution,  shows  a 
eharaeteristie  sixvtrum  similar  to  that  of  fJenzaurin.  In 
the  nitrogen  series,  /)-Mageuta  corresponds  with  Aurin 
and  it  gives  the  same  sj)ectrum  as  does  an  alkaline 
Bohition  of  Anrin.  t^ly  those  carbinols  which  contain 
at  least  two  amino-groups  in  the  para  juisition,  yield 
ilye-ittiffs.  as.  for  example,  the  «-amino-derivativc  of 
>i  i!  u  hite  <;reen.  The  various  triamino-derivatives 
w  Inch  lio  not  conform  to  this  rule,  give  either  colourless  or 
only  «»range-yellow  solutions  in  acids.  (5)  It  is  .seen  from 
the  above  that  at  least  two  hydro.xy-  or  amino-groups  in 
the  |>ara  |X)sition  must  be  present  in  order  that  a  sharply- 
define*!,  eliaract*Tistic  s|)ectrum  containing  a  narrow 
•^nd  may  result.  The  typical  substances  are  :  sodium- 
■urin  and  I)i")ebner"s  \'iolet  on  the  one  hand,  and 
-  :  irii-aurin  and  /j-Magenta  on  the  other.  In  attcm])ting 
to  cx]>lain  the  origin  of  colour  in  "  aniline-  and  Aurin- 
dj"w«tufTs."  the  author  agrees  with  Hartley's  view  that 
a  retardation  of  the  oscillation  previously  existing  in  the 
hydrocarbons  may  take  place,  so  that  the  oscillations  may 
be  thrown  back  from  the  ultraviolet  (where  they  occur 
in  the  ca.<e  of  U-nzene  and  triphenylmethane)  to  the 
vi.sible  [Kjrtion  of  the  spectrum.  It  is  however,  also  possible 
that  in  the  coloured  molecule  of  the  aniline  dyestuffs,  a 
rh_\-thmio  movement  exists  which  induces  ether-oscilla- 
tiono  of  definite  wave-length  and  so  produces  a  character- 
istic s|>i-<truni.  .\pplying  the  rule  that  at  lea.st  two 
amino-groups  must  Ix;  in  the  para  jmsilion,  and  calling 
the  Unw-ne  nuclei  containing  the  amino-groups  in 
diaminotri|>hfnylcarbinol  a  and  b,  either  may  exist  in 
the  quinonoid  form,  and  the  quinonoid  form  a  may  pass 
into  the  quinonoid  form  h  without  the  nature  of  the  sub- 
ittance  being  changed.  Pos.sibly  a  continuous  oscillation 
gow  on  whi'h  gives  rise  to  the  above-mentioned  rhythmic 
oerillation  of  the  ether.  The  same  argument  may  be 
appliefl  to  the  .oodium  salt  of  Benzaurin.  The  formula? 
givr^  »how  how  this  fn-ocess  may  take  place  ;  the  fourth 
Talcnf  y  of  the  central  carbon  atom  Ix-mg  indicated,  and 
it  m  .M-<n  that  the  movement  can  1m;  traced  to  a  simple 
owilUtion  of  this  » arlxm  atom  ;  the  movement  of  the 
Mxliom  or  chlorine  ion  is  thus  seen  to  In-  (juite  in  accord 
with  the  theory  of  electrolytic  dissociation.  'J'he  same 
reanoning  may  lie  anplied  to  the  eaae  of  .so<lium- aurin  and 
t»-Ma(f»^tA  in  which  the  oM-iJIation  takes  place  in  three 
I«m7#tii-  nii'-lei.-  .ICC.  I 

iHbm  alnrflf/nr  and  triphmyltnilfitmr.      A.   Hacycr        I'.cr. 

ffOMBSlUi'fl  recently  expresiufl  view  (Jk-r..  HH)7,  40,  1847) 
that  the  colour  of  the  HfrivativcH  of  trijihenylcarbinol  is 
d«^  to  *  qninrjnoid  tranxforniation,  is  shown  U)  be  incor- 
^'  '        rding  to  thip<  thcfrt-y  the  (piinonoid  part  of  the 

formfd  with  ff-rri'-  <  hloride  by  the  bromide 
<:  ..  ,  ... /rotriphenylcarbinol  anri  the  chloride  of  trii,- 
broTnolnphenylcarbrnol : 

'^V.H/1),f • :  ('^^4<\l  +  Fef M,    and 
(•,H4Br),C :  C.H^<^jJ.  -^  PcCl, 


i'T' 


iw,  but  the  aiithor'K  ex(MTinientH 
-'  with  w-tN-r,  the  former  halt  low.s 
•  r,  chlorine,  »o  that  thev  cannot 


have  the  quinonoid  structure  attributed  to  them  by 
Gomberg.  The  results  obtained  from  a  study  of  a  number 
of  double  salts  of  the  above  type,  show  that  the  colour 
of  the  double  salts  of  p-halogen-substituted  triphenyl- 
carbinol  chlorides  is  not  due  to  a  quinonoid  transforma- 
tion but  to  halochromism.  This  must  also  hold  good  for 
the  unsubstituted  triphenylcarbinol  chlorides  as  well  as 
for  the  sulphate  and  its  halogen  derivatives.  As  the 
colour  of  the  compounds  of  the  Aurin  group  and  the 
corrcsjionding  members  of  the  Magenta  group  is  due  to  a 
quinonoid  transformation,  there  are,  therefore,  two 
different  origins  of  colour  in  the  triphenylcarbinol  series, 
namely,  halochromism  and  quinonoid  transformation. 

—J.  C.  C. 

Brazilin  and  hccmatoxj/lin.  VII.  Synthesis  of  deriva- 
tives of  hydrindene  closely  allied  to  brazilin  and  hcema- 
toxulin.  W.  H.  Perkin,  jun.,  and  R.  Robinson.  Chem. 
Soc.  Trans.,  1907,  91,  1073—1103. 

Veratraldehyue,  (CH30)2CoH3.CHO,  was  converted, 
by  condensation  with  ethyf  acetate,  in  presence  of  sodium, 
into  3.4-dimethoxycinnamic  acid  (dimethylcaffeic  acid), 
and  this,  by  reduction,  into  3.4-dimethoxyphenylpropionic 
acid.  The  latter,  on  treatment  with  phosphorus  pent- 
oxide,  yields  5.6-dimethoxy-l-hydrindone,  which  when 
condensed  with  p-methoxysalicylaldehyde,  in  the  presence 
of  a  trace  of  potassium  hydroxide,  is  converted  into 
2'-hydroxy-4'.5.6-trimethoxy-2-benzylidene-l-hydrindone. 
This  latter  substance  can  be  reduced  to  1.2'-dihydroxy- 
4'.5.6-trimetlioxy-2-bcnzylhydrindene,  which,  on  boiling 
with  glacial  acetic  acid,  is  decomposed,  with  elimination 
of  water  and  formation  of  4'.5.6-trimethoxy-1.2-hydrindo- 
chromaue,  * 


CH3O 


iCH(i) 


OCH3 
OCH, 


ICH(2), 
CH2  CHg 

The  synthesis  of  this  compound  is  interesting  in  that 
it  differs  from  trimethylbrazilin  (this  J.,  1902,  110)  only 
by  one  atom  of  oxygen,  the  CH2  group  connecting  the 
hydrindene  nucleus  with  the  additional  benzene  ring, 
being  replaced  by  a  CH(OH)  group. 

By  a  similar  series  of  reactions,  but  starting  from 
pipcronal  instead  of  veratraldehyde,  6.6-methylenedioxy- 
l-hydrindone, 

CH2<Q>  CeHo<Qjj  >CH2, 

was    obtained.     This   compound    is   readily   oxidised    by 
nitric  acid  with  formation  of  hydrastic  acid, 


CH2<S>C6H2(COOH)2, 


one  of  the  most  important  products  of  the  oxidation  of 
hydrastine  and  bcrberine. — A.  S. 

Patents. 

Isatine ;    Manufacture   of   reduction   products  of  o-nitro- 

phenylglycollic    acid    and    of .     G.    W.    Johnson, 

London.  From  Kalle  und  Co.,  Biebrich-on-Rhine, 
Germany.  Krig.  I'at.  17,104,  July  30,  190(i. 
Ik  a  salt  of  w-ni(roplicnylglyct)llic  acid,  or  the  free  aciil 
itself,  be  reduced  by  zinc  dust,  in  the  ])re8ence  of 
ammonium  chloride,  o-hydroxylaminephenylglycollic  acid 
is  obtained,  which,  by  the  action  of  a  dehydrating  agent, 
such  as  a  mineral  acid,  is  converted  into  anhydrohydroxyl- 
amine[)henylglycollic   acid. 

Example.  I. — 5  kilos,  of  o-nitrophenylglycollic  acid  are 
dissolved  in  50  litres  of  water  and  20  litres  of  a  10  per 
cent,  sodium  carbonate  solution,  or  the  corresponding 
amount  of  ammonia.  To  this  solution,  2  kilos,  of  ammo- 
nium chloride  and  12  kilos,  of  zinc  dust  are  added,  and  the 
mixture  is  briskly  stirred,  the  temperature  gradually 
rising  to  30 — 35"  ('.  As  soon  as  the  reaction  has  ceased, 
the  mass  is  cooled,  filtered,  and  well  washed.  The  filtrate 
is  mixed  with  5  kilos,  of  hydrochloric  acid  of  20°  B.,  when 
Hnhydroliydroxylaminc]ilienylglycollic  acid  se[)arafos  in 
compact  yellowibh- white   needles,    which   melt   at   about 


I 
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162°  C,  and  are  easily  soluble  in  hot  water  and  cold  dilute 
sodium  carbonate  solution,  but  less  so  in  cold  water. 
By  using  a  smaller  amount  of  zinc  dust,  nitrosophenyl- 
glycollic  acid  is  obtained,  which,  on  treatment  with 
aqueous  alkali,  is  converted  into  anthroxanic  acid.  The 
nitrosophenylglycollic  acid  by  further  treatment  ^vith  a 
reducing  agent,  in  the  presence  of  ammonium  chloride  or 
acid,  can  be  converted  into  hydroxylaminephenylglycollic 
acid. 

Isatine  is  obtained  if  the  anhydrohydroxylamine- 
phenylglycollic  acid  be  treated  either  with  a  dehydrating 
agent,  or  with  an  agent  which  produces  intramolecular 
change,  e.g.,  acetic  anhydride,  or  aqueous  alkalis. 

E.rample  II. — 10  kilos,  of  the  anhj-drohydroxylamine- 
phenylglycollic  acid  are  dissolved  in  30  litres  of  water 
with  an  excess  of  sodium  carbonate  solution.  On  heating 
the  deep  violet  solution  thus  obtained,  it  becomes  almost 
colourless.  It  is  then  acidified,  whereupon  the  isatin 
separates  in  the  form  of  crystals,  or  a  thick  pulp. — P.  F.  C. 

.420  dyestuff ;    Black .     O.    Dressel,    Elberfeld,   and 

R.  Kothe,  Vohwinkel,  Assignors  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
858,444,  July  2,  1907. 

See  Fr.  Pat.  368,608  of  1906  ;  this  J.,  1907,  16.— T.  F.  B. 

Sulphide  dyestuff s  ;    Preparation  of  blue  and  black . 

E.    Vidal.     Fr.    Pat.    374,800,    April    26,    1906. 

When  aminohydroxytolylphenylainine,  aminohydroxy- 
ditolylamine,  aniinohydroxytolylxylylamine,  or  the  corres- 
ponding indophenols  are  heated  with  sulphur  alone  to 
170 — 200°  C,  or  with  sulphur  and  sodium  sulphide  either 
to  110 — 140°  C.  or,  with  the  addition  of  water,  to  the 
boiling  point,  dyestuffs  are  obtained  which  produce  blue 
or  black  shades  directly  on  cotton. — J.  C.  C. 

Induline  series  ;   Process  for  the  preparation  of  substances 

[dyestuffs']  of  the .     A.  Ostrogowich  and  T.  Silber- 

mann.     Fr.  Pat.  374,715,  Jan.  31,  1907. 

Dyestuffs  of  the  induline  series  are  obtained  by  heating 
aromatic  amines  vnth  the  halogens  or  such  substances 
which  readily  disengage  halogens,  to  180°  C  The  process 
may  be  modified  by  treating  an  amine  hydiohalide  (hydro- 
chloride, hydrobromide,  etc.)  or  a  mixture  of  this  and  an 
amine  with  air  or  other  oxidising  agents  in  presence  of 
water.     (See  this  J.,   1907,  604.)— J.  C.  C. 

Dyestuffs ;     Production   of   sulphurised   vat and   of 

their  snlphonic  acids.  Badische  Anilin  und  Soda 
Fabrik.  First  Addition,  dated  Feb.  16,  1907  (Under 
Int.  Conv.,  Dec.  22,  1906),  to  Fr.  Pat.  373,513,  Dec.  31, 
1906. 

/3-Hydhoxythionaphthene  and  similar  compounds  when 
treated  with  sulphuric  acid,  form  new  red  products,  con- 
taining sulphur,  which  can  also  be  obtained  from  the 
leuco-compounds  previously  described  (this  J.,  1906.  1143  ; 
1907,  89).  These  products  are  transformed  into  the 
Thioindigo  Red  dyestuffs  described  in  the  chief  patent 
(this  J.,  1907,  680)  on  treatment  with  alkalis  or  acids, 
or  on  heating  alone,  or  in  the  presence  of  indifferent 
.^Ivents.  The  dyestuffs  are  also  formed  if  the  /i-hydroxy- 
thionaphtheno  (10  parts)  is  left  in  contact  with  sulphuri(! 
acid  (100  parts)  sufficiently  long  (24  hours)  to  ensure  the 
production  of  the  intermediate  product;  the  reaction 
may  Ik  hastened  by  raising  the  temperature!.  The  mixture 
is  poured  into  ice-water,  and  the  precipitate  converted 
into  the  sodium  salt. — J.  C.  C. 

Svdphonic  acids  of  the  safranine  series  ;   Process  of  pre- 
paration  of   .     Aot.-Ges.    f.    Anilinfabr.     Fr.    Pat. 

374,832,  Feb.  19,  1907. 
When  monoacyl  -  p  -  dianiinoarylphenylamino.sulphonic 
acids  of  the  general  formula.  C2H3O.NH.R.NH.C6H3 
(NH2)S03H,  and  benzylalkylanilinesulphonic  acids  are 
oxidised  together,  indamines  arc  formed,  which,  when 
oxidised  in  presence  of  primary  aromatic  amines,  furnish 
dyestuffs,  soluble  in  water,  dyeing  wool  blue  from  an  acid 
bath.  Example  \  :  10  kilos,  of  acetyl-p-diamino- 
diphenylaniiiieMilphonic  acid  and  15  kilos,  of  ethyl- 
benzylanilinesulphonic    acid    are    dis.solved    together    in 


600  litres  of  cold  water  with  the  addition  of  two  molecular 
proportions  of  caustic  soda.  There  is  then  added  16  kilos, 
of  a  solution  of  sodium  bichromate  containing  42  per  cent, 
of  chromic  anhydride,  and  the  mixture  is  poured  into 
33  litres  of  30  per  cent,  acetic  acid,  the  whole  being  stirred 
and  kept  at  0°  C.  In  half  an  hour,  5  kilos,  of  aniline 
are  added,  and  then,  drop  by  drop,  8  kilos,  of  bichromate 
solution,  which  gradually  produces  a  blue  colour.  The 
dyestuff  is  converted  into  the  sodium  salt,  filtered  from 
chromium  oxide,  and  precipitated  with  salt.  It  forms 
a  bronzy  powder  which  gives  a  blue  solution  and  dyes 
wool  blue  from  an  acid  bath.  When  caustic  soda  is  added 
to  the  aqueous  solution,  the  colour  changes  to  orange, 
and  the  powder  gives,  with  concentrated  sulphuric  acid, 
the  green  colour  characteristic  of  the  Safranines.  When 
the  substance  is  heated  with  dilute  sulphuric  acid,  tho 
acetyl  group  is  split  off,  and  the  resulting  dyestuff  produces 
blue  shades  on  wool,  which  are  considerably  greener 
than  those  obtained  by  the  use  of  the  unsaponified  dyestuff. 
Example  2 :  WTien  acetyl-p-diaraino-m-chlorodiphenyl- 
amine-o-sulphonic  acid  is  used  in  the  first  oxidation,  and 
p-toluidine  in  the  last,  a  brown-red  powder  is  finally 
obtained,  which  dyes  wool  blue  from  an  acid  bath  in 
rather  greener  blue  shades  than  the  acetyl  compound 
described  in  the  preceding  example.  On  eliminating  the 
acetyl  group,  the  resulting  dyestuff, 

.N= 


S03Na.C6H4.CH2.N(C2H5).C8H3 


/^ 


"V6H2{S03Na): 


^NCC^H^)/ 

N.C6H3CI.NH2, 

dyes  wool  blue  from  an  acid  bath,  the  shade  being  greener 
than  that  produced  by  the  dyestuff  just  described. 
Similar  dye-stuffs  are  obtained  by  using  homologues  of 
the  compounds  mentioned  in  the  first  example. — J.  C.  C. 

Safranine  dyestuffs  for  wool ;    Process  for  the  preparation 

of  blue .     Act.-Ges.  f.  Anilinfabr.     Fr.  Pat.  374,833, 

Feb.  19,  1907. 

Blue  dyestuffs  of  the  Safranine  series,  which  dye  wool 
blue,  are  obtained  by  oxidi.sing  monoacyl-/j-monoamino- 
arylphenvlaminosulphonic  acids  of  the  general  formula, 
R.NH.C6H3(S03H).NH.C2H30,  in  which  the  para  position 
is  free,  together  with  alkylbenzyl-p-phenylenediamine- 
sulphonic  acids ;  indamines  are  produced  which  are, 
in  turn,  oxidised  together  with  aromatic  primarj'  amines. 
The  method  is  similar  to  that  described  in  the  preceding 
abstract.  The  dyestuff  furnished  by  oxidising  p-toluidine 
with  the  indamine  from  monoacetyl-p-aminodiphenyl- 
aminesulphonic  acid  and  benzylethyl-p-phenylencdi- 
aminesulphonic  acid,  dyes  wool  from  an  acetic  acid  bath, 
a  slightly  reddish,  deep  blue  shade.  Its  properties  resemble 
those  of  the  dyestuff  described  in  the  first  example  of  the 
preceding  abstract.  On  heating  with  dilute  acids,  the 
acetyl  group  is  split  off,  and  the  resulting  dyestuff, 

S03Na.C6H4.CH2.N(C2H5).C6H3^  VeHa : 

N.C6H3(NH2).S03Na, 

dyes  wool  blue,  the  shade  being  greener  than  that  produced 
by  the  un.saponified  dyestuff.  Dyestuffs  possessing 
similar  properties  are  obtained  by  using  .'ubstitution 
derivatives  or  homologues  of  the  above  mat<>ria!s. — J.  (".  C. 

Dyestuffs;     Preparation  of  orfhohydrorj/azo atid  of 

intermediate  products.  Act.-Ges.  f.  .Anilinfabr.  Fr. 
Pat.  374,834,  Feb.  19,  1907. 
Azo  dyestuffs  derived  from  diazoti.sed  1  :  2-  and  2:1- 
aminonaphtholsulphonic  acids  are  obtained  bj-  first 
preparing  the  arylsulphonic  ethers  of  the  latter,  by  which 
means  the  amino  group  may  be  readily  diazotised  ;  the 
diazo  compound  is  then  combined  with  the  usual  com- 
ponents. The  arylsulphonic  group  is  finally  eliminated 
by  treatment  with  dilute  aqueous  caustic  alkalis,  and 
orthohydroxyazo  dyestuffs  result  which  give  blue-black 
or  violet-black  shades  on  chromed  wool.  For  example, 
the  dyestuff  obtained  from  1:2:  4-aminonaphthol- 
sulph<mic  acid  (through  the  /)-tohienesiil|>honic  chloride 
derivative)  and  /3-naphthol,  dyes  wool  a  bright  Bordeaux, 
which,  on  chroming,   becomes  a  very  bright  blue-black. 
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fast  to  fulling  and  cold  wftt«»r  (coin pare  Fr.  Pat.  .'{7;$.  109 
of  \9iM\;  this  J..  1W7.  (>S0).  A\lu>n  m-hyilioxyiliplionyl- 
aniino  is  used  instoad  of  /S-iiaplithol  in  tlio  al)()vo  ll^aIn|>lo. 
a  dyestiiff  is  ohtaiiiod  which  dyos  wool  a  iluU  violot.  and 
this,  on  iliroiuinj:.  gives  a  blat"k  shade  fast  to  fullinj;  and 
eold  water.  The  eonibination  of  the  same  dia/.o  coniixmnd 
with  resoreinol  furnishes  a  dyestulT  uiving  a  Bordeaux 
red  shade  on  wool,  whieh.  on  ehroniing.  changes  to 
blacki.-h  violet.— ,T.  ('.  ('. 

v.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,     AND    FINISHING    TEXTILES, 

YARNS.   AND    FIBRES. 

Dyeing:     Eryxritm  utnl   inristigaliovs   i'iiId  the   process  of 

.     J.     Hiibiier.     Cheni.     8oc.     Urans..     I'JOT,     91, 

1057—1073. 
The  author  ha.s  carried  out  a  large  number  of  e.\]>erjments 
on  the  absorption  of  dyestufts,  etc.,  by  textile  libres  and 
various  inert  s\il>stances,  inulcr  ditl'crcnt  conditions,  and 
also  the  l)ehnviour  of  the  dyed  materials  when  subniittt^d 
to  diverse  treatments.  In  some  ])reiiminary  e.K|)eriDients, 
cotton  and  wo«l  in  varying  stages  of  disintegration  {i.e., 
in  the  ordinary  condition  and  after  treatment  for  diflferent 
periods  in  a  beating  engine)  were  dyed  in  solutions  of 
Night  Blue  at  the  ordinary  teinjx'rature.  In  the  case  of 
cotton,  the  alxsorption  of  the  dyestutf  by  the  unbeaten 
material  increa.sed  continuously  during  the  72  hours  of 
immersion,  whilst  with  the  most  highly  disintegrated 
material,  the  colour  wa^  aljsorbed  very  rapidly  during 
the  lirst  hour,  but  afterwards  only  very  slightly.  In 
accordance  with  ])ractical  experience  in  the  dyeing  of 
paper  pidp  with  ba.-^ic  dyestufTs,  it  was  found  that  the 
moe-t  highly  disintegrated  cotton,  although  it  absorbed 
more  than  twice  a.-^  much  dye-stuff  as  the  unbeaten  material, 
wa.s  dyed  only  to  about  the  same  shade.  In  the  case  of 
wool,  the  total  amount  of  dye  absorbed  and  the  tint  of 
the  dyed  material  is  independent  of  the  state  of  disintegra- 
tion of  the  fibres,  but  as  with  cotton,  the  sj^eed  with  which 
equilibrium  Ls  established  between  fibre  and  dye-liquor  is 
greater,  the  nioie  highly  disintegrated  is  the  material.  Com- 
parative test  with  artificial  silk  of  two  kinds,  of  which 
the  average  diameter  of  the  fibres  was  0'0299  mm.  and 
0-1H4  mm.  respectively,  but  which  were  otherwise  identical, 
showed  that  the  absorption  of  Night  Blue  was  roughly 
proportional  to  the  surface  ex])Osed.  Similar  results 
were  aL«o  obtained  in  exj)eriments  on  the  absor))tion  of 
Night  Blue  by  coarse  and  fine  emery  ])0wder.  'J'hc  results 
of  com(>arative  te.sts  on  the  dyeing  of  cotton,  wool,  silk, 
China  clay,  graphite,  and  charcoal  with  the  basic  dvestuff , 
Night  Blue,  are  shown  in  the  following  table,  fn  each 
case,  10  <;rms.  of  the  dry  material  were  dyed  in  750  c.c.  of 
liquor  containing  0-25  grni.(3*5  grms.  in  the  case  of  char- 
coal) of  the  dvestuff.  The  figures  in  the  second  column 
of  the  table  give  the  weight  of  dvestuff  absorbed  during 
72  hour*'  immersion  in  the  cold  licjuor  ;  cohinni  'i  gives 
the  amount  alfsorU-d  in  72  hours  in  the  cold,  followed  by 
heating  for  I  hour  to  O.T  C.  ;  and  col.  4  gives  results 
obtained  in  the  -.ame  way  an  those  of  c»)l.  3,  except  that 
after  heating  for  one  hour  at  \io"  (',..  the  liquor  was  allowed 
to  cool  and  remain  in  contact  with  the  material  for  another 
perifjf]  of  72  hours  U-fore  examination. 


WeiKhl  of  dyestutf  absorbed 
in  grms. 


Cold. 


Hot. 


Cooled. 


o-o.te 

0-04 

004 

(0-144) 

(0-1  fi) 

(O-I(i) 

0-1  «»3 

0-17 

01 72 

(O-flTTU) 

(0-flH) 

(0-««H) 

0-2441> 

0-1:474 

0-24!> 

(0-9700) 

(0-!m9«) 

(0-»l)(;) 

0-05 

0-2:5 

0-24K0 

(0-21 

(0-1)2) 

(0-()«4) 

0-23B 

0-24« 

0-240 

(0-944) 

(0-9H4) 

(0-996) 

3-123 

3-495 

3-5 

(0-8923) 

(0-9987) 

(10) 

CoUon  ... 
CMna  day 
(iraphite    . 

Wool    

Mk 

Charco*!    . 


Note- — The  Bumt^er*  encloncd  in  bracket*  represent  the  amount 
id  wkmrtin  matter  abaorbed  as  a  fraction  rrf  the  weight  taken. 


With  all  the  niatorials  mentioned,  after  a  few  washings, 

the  dye  did  not  "  bleed  "  into  water,  but  "  bled  "  freely 
in  a  hot  soiiilion  of  Marseilles  soaj). 

Similar  cc>ui])arative  ex])criments  with  the  acid  dye- 
stuti's,  Naphthol  Yellow  S,  Ponceau  RR,  and  Acid- 
magenta,  both  with  and  w  ithout  the  addition  of  sulphuric 
acid  to  the  dye-bath,  showed  that  the  analogy  between  the 
ab-sorption  of  basic  dyestulls  bytibrous  and  by  inert  absor- 
bents is  also  apparent  in  the  case  of  acid  dyestuffs.  With  these 
latter,  however,  there  is  a  striking  difference  between  the 
behaviour  of  some  of  the  inert  materials  and  that  of  others, 
just  as  there  is  between  vegetable  and  animal  fibres. 
Graphite  and  China  clay  absorb  acid  dyestuffs  in  exactly 
the  same  kind  of  way  as  do  vegetable  fibres,  such  as  cotton, 
whilst  charcoal  behaves  like  animal  fibres,  such  as  wool 
and  silk.  The  analogy  between  cotton  and  graphite  on 
the  one  hand,  and  wool  and  charcoal,  on  the  other,  was 
also  observed  in  comparative  tests  with  direct-dyeing 
cotton  dyestuffs  such  as  Diamine  Sky  Blue  VF  and 
Congo-rubine,  and  this  analogy  extends  to  the  behaviour 
of  the  dyed  material.?  with  various  reagents — water,  soaj) 
solution,  etc.  In  further  exjieriments,  wool  and  charcoal 
were  dyed  with  the  acid  dvestuff.  Scarlet  RH,  then 
"  topped  "  with  Night  Blue,  and  the  dyed  materials  treated 
with  alcohol,  hot  and  cold  water,  etc.  It  was  found  that 
the  charcoal  dyeings  behaved  exactly  like  the  wool  dyeings, 
i.e.  the  Night  Blue  was  extracted  by  alcohol,  and  the 
Scarlet  RR  by  hot  water,  whilst  the  dye  or  colour-lake 
was  practically  fast  to  cold  water.  Similar  experiments 
showed  that  cotton,  charcoal,  and  graphite  also  behave 
alike  when  dyed  with  the  direct-dyeing  cotton  dvestuff, 
Benzopurpurin  4  B  and  then  "  topped  "  with  Night  Blue. 
In  view  of  the  results  obtained,  the  author  considers  it 
may  be  safely  concluded  that  all  of  the  dyeing  processes 
described,  are  due  to  purely  physical  or  mechanical 
absorption. 

A  few  experiments  were  also  carried  out  on  the  absorp- 
tion of  iodine  from  its  solution  in  potassium  iodide.  Cotton 
and  China  clay  absorb  a  small  amount,  whilst  graphite 
absorbs  rather  more;  wool  and  charcoal  absorb  very  large 
quantities  of  iodine.  The  absorbed  iodine  is  removed 
quickly  and  completely  from  cotton,  China  clay  and 
graphite  by  washing  with  water.  From  wool  and  char- 
coal, on  the  other  hand,  the  iodine  can  only  be  removed 
completely  bv  such  solvents  as  alcohol  or  potassium  iodide. 
(See  also  this"^  J.,  1905,  223,  1907,  082.)— A.  S. 

Dyeing ;    Desolution  effects  in, .     W.  P.  Dreaper.     J. 

Soc.    Dyers   and   Col.,    1907,   23,    188—189.     (See   also 

this  J.,  1905,  223.) 
The  author  criticises  the  paper  of  Hiibner  (see  preceding 
abstract)  and  gives  the  results  of  experiments  indicating 
that  there  is  no  essential  difference  in  the  behaviour  of 
inert  materials,  e.g.,  silica,  towards  basic,  acid,  and  direct 
dyestuffs.  He  makes  use  of  a  device  termed  an  "  aggra- 
tometer,"  consisting  of  a  glass  tube,  3  ins.  long  and  |  in. 
diam.,  covered  at  one  end  with  a  cap  of  fine  copper  wire 
gauze.  At  two  inches  from  the  end,  the  tube  is  marked, 
giving  a  definite  volume.  The  tube  is  filled  with  fine 
white  sand  up  to  this  mark,  and  the  solution  is  introduced 
from  a  burette  and  allowed  to  percolate  through  the  sand 
at  the  rat<!  of  not  more  than  5  c.c.  per  minute.  The 
following  results  were  obtained  : — Basic  dyestuff.  With 
a  OT  ])er  cent,  solution  of  Night  Blue,  the  sand  ab.sorbed 
2  c.c.  before  liquid  began  to  pass  through.  Six  c.c.  of 
solution  then  ])assed  through  |)ractically  colourless,  but 
atC-l  C.C.,  the  solution  was  again  highly  coloured,  indicating 
that  the  saturation  jioint  had  been  passed.  Acid  dye.tluff. 
From  a  0-1  jx^r  cent,  solution  of  Crocein  M,  2-1  c.c.  were 
absorbed  by  the  sand,  and  then  1-5  c.c.  of  colourless  liquid 
7)aHsed  through  ;  from  th<;  5  c.c-.  of  solution  passed  through 
in  all,  38  ])<;r  cc-nt.  of  th(!  dyestuff  was  retained  by  tin;  sand. 
Direct  di/<Mliiff.  On  passing  through  5  c.c.  of  a  (M  j)cr 
(tent,  solution  of  Cotton  Kcd  R  S5  per  cent,  of  the  coloiu' 
was  retained  whilst  97  jKir  cent,  was  held  back  from  a 
Himilar  Holution  containing  2  per  cent  of  sodium  chloride. 

— A.  S. 
Dinzotiaation  of  p-nitranilinc  as  stdphale ;,    Study  of  the 

.     ///.     F.    Erban    and    A.    Mebus.     Chem.-Zeit., 

1907,  31.  087-088.     (See  this  .1.,   1907,  819.) 
When   only   2^   ecjuivalenls   of  sidjihnric   acid   are    used, 
p-nitraniline    cannot    be    proiK;rly    diazotiscd,     titratioJi 
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experiments  having  shown  that  in  this  case  no  free  mineral 
acid  remains  at  the  end  of  the  experiment.  Similar 
experiments  with  hydrochloric  acid  showed  that  when 
four  equivalents  were  used,  two  equivalents  remained  in 
the  free  state  after  diazotising.  This  difference  in 
behaviour  of  diazotised  ^-nitraniline  sulphate  and  chloride 
is  not  found  in  the  case  of  aniline,  for  when  four  equivalents 
of  sulphuric  acid  were  used,  two  equivalents  were  found 
in  the  free  state,  after  diazotisation,  by  titration  with 
sodium  carbonate  using  methyl  orange  as  indicator. 
The  diazo-solution  of  p-nitraniline  was  also  prepared  by 
acidifying  Nitrosamine  paste  with  hydrochloric  and 
sulphuric  acids  resjiectively,  witli  a  calculated  excess, 
in  eaeh  case,  of  1-95  equivalents  of  free  acid.  The  diazo 
chloride  became  cloudy  only  when  1-7  equivalents  of  the 
free  acid  had  been  neutralised,  whilst  the  diazo  sulphate 
began  to  be  cloudy  when  1  equivalent  of  acid  had  been 
neutralLsed,  and  showed  an  alkaline  reaction  when  only 
1-25  equivalents  had  been  neutralised.  When  caustic 
alkali  was  used  instead  of  sodiuni  carbonate,  the  alkaline 
reaction  wa'.  only  reached  when  1-7 — 1-8  equivalents  had 
been  neutralised. — J.  C.  C. 

Patents. 

Bleaching,  scouring,  dyeing  or  otherwise  treating  fabrics  in 
the  open  condition.  E.  W.  Hunt  and  W.  Moscroj), 
Middleton,  Lanes.     Eng.  Pat   20,494,  Sept.  15,  1900. 

The  tissue  to  be  bleached,  etc.,  is  wound  in  the  open 
state  upon  one  of  the  two  batching  rollers  m,  n  (see 
figures),  and  thus  placed  upon  the  carriage,  n,  which  is 
then  conveyed  into  the  kier,  b.  The  batching  rollers  are 
supported  upon  radial  arms,  o,  f,  which,  as  the  tissue  is 
drawn  from  one  roller  to  the  other,  move  in  the  direction 
of  the  arc  of  a  circle  round  the  axes  of  the  studs,  t,  carrying 
them.  The  tissue  passes  partly  round  (usually  below) 
the  loosely-journalled  roller,  w,  on  its  way  to  the  batching 
roller  upon  which  it  is  being  wound.  When  almost  the 
whole  has  passed  from  one  roller  to  the  other,  a  clutch,  d, 
on  the  main  shaft,  c,  is  moved,  for  the  purpose  of  bringing 
into  operation  either  the  counter-shaft,  j,  or  the  sleeve,  I, 


loosely  mounted  upon  this,  i.e.,  in  order  to  drive  the 
gearing  which  so  far  has  been  disconnected,  and  thiis 
to  reverse  the  direction  of  motion  of  the  tissue,  the  nearly 
empty  batching  roller  being  now  driven,  and  the  other 
roller  running  freely.  The  alternate  tilling  and  emptying 
of  each  of  the  batching  rollers  is  continued  until  the  tissue 
has  been  sufficiently  acted  upon  by  the  liquors  with  which 
it  has  been  saturated  or  which  are  present  in  the  kier, 
under  the  influence  of  the  steam,  etc.,  present  in  the 
latter.  Means  may  be  ]>rovided  for  automatically 
reversing  the  motion  of  the  batching  rollers  or  for  giving 
a  signal  to  enable  the  attpnd:int  to  ciTcct  the  reversal  by 
hand.— E.  B. 
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Merrfrising    aitd    sizing    fibrotis    material ;     Apparalu3 

for .     I.    Sapar.    Eccleston,    I^rfincs.     Eng.     Pat. 

•27.438.  IVo.  3.  l9tK>. 
Th«  warp  thre.<\iis  to  be  treated,  trav<'l  over  guiding 
rollers  into  a  l>efk  oontaining  boiling  wnter.  Here  they 
tirit  triivol  over  >\  small  guiding  roller,  ilown  to  !ind  luuitr- 
neath  a  larger  roller,  which  is  ]mrtially  imniersed  in  the 
water,  and  finally  U'tween  stuiee/ing  roller.^.  Thi.^  group 
of  rollers  forms  a  unit,  and  the  Nvk  n»ay  contain  as  many 
such  units  as  desire*!.  The  warps  next  pass  through 
another  be*k  containing  the  mercerising  solution,  and 
I'uniisheil  with  rollers  similarly  arrangt>d  to  those  in  the 
washing  tank,  and  then  through  a  second  washing  be(;k 
similar  to  the  first,  hut  ]>rovidcd  also  with  spurt -i)ipes, 
which  discharge  water  on  to  the  yarn  just  before  it  enters 
the  nip  of  the  squce/.ing  rollers.  After  a  thorough  washing, 
the  war|>s  travel  through  a  sizing  machine,  and  then 
over  drying  cylinders  and  through  a  .sei>arating  device 
of  th»  usual  tyiK".  Throughout  the  whole  machine,  the 
small  guiding  rollers,  which  lead  the  yarn  to  the  immersion 
rollers,  are  so  arranged  that  the  yarn  bears  on  the  immer- 
«»on  roller  before  it  conies  in  contact  with  the  liquid  in 
the  beek.  The  squeezing  rollers  are  also  so  set  that  the 
warps  do  not  leave  the  immersion  roller  until  they  have 
emergetl  from  the  liquid.  Moreover,  instead  of  allowing 
the  fMtssing  yarn  to  rotate  the  immersion  rollers,  these, 
and  «l9«">  one  of  each  p^iir  of  squeezing  rollers,  ar»  positively 
driTen  by  side  shafts.— P.  F.  C. 

PatUms  and  the  like  on  tiaauen  ;  Process  for  the  prodvction 

of  traMsparrnt   .     A.    Giehler,    Chenuiitz,    Saxony. 

Eng.  Pat.  17.487.  Aug.  3,  1906. 

S»  Fr.  Pat.  368,662  of  1906  ;  this  J.,  1907,  17.— T.  F.  B. 

Cyiimdert   for   printing   textile   fabrics   and   paper  ;     Pro- 
duction of  .     8.   0.   Cowper-Coles,  London.     Eng. 

Pat.  6963.  Mar.  22.  1907. 
A  v«BY  thin  layer  of  co|)per  is  electrolytically  deposited 
CD  an  iron  or  steel  cylinder  from  an  alkaline  solution, 
and  the  cylinder  is  then  transferred  to  an  acid  copper- 
depositing  bath,  where  the  deposition  can  be  carried  on 
more  expeditiously.  When  the  desired  thickness  of  copper 
has  been  obtained,  the  roller  is  removed,  and  those  portions 
wh'ch  are  to  be  in  intaglio  are  coated  with  an  insulating 
material  or  varnish,  after  which,  copper  is  electrolytically 
deposited  on  tho.se  portions  of  the  cylinder  which  it  ia 
de«ired  to  have  in  cameo.  Jiefore  depositing  the  second 
thickneaa  of  copper,  the  surface  of  the  cylinder  may  be 
engraved  or  etched,  so  that  the  pattern  ultimately  appears 
in  differ»'nt  deijrees  on  the  copper,  both  in  cameo  and  in 
intaglio. — P.  F\  C. 

Sing*ing  threads  and  yarm  ;     Method  of .     G.   Gin, 

P.irifl,  and    \'.   tJourtecuLs.HC,   Lille,   France.     Eng.   Pat. 
455<).  Feb.  ■i.'i,   1907. 

The  thread  i.i  paH.Mtd  axially  through  a  long  metallic  sy)lit 
tutje,  Thi<h  i-H  rained  to  the  neccs.sary  temperature  by  an 
fXt^lTv:  current.  The  tubes  can  be  made  of  platinum, 
rhfjdium,  iridium,  or  nickel  covered  with  platinum,  and 
have  a  luf{  at  each  en«l  for  the  electrical  connections.  The 
threads  can  be  {(a-tw-d  Kuccewtively  through  several  tulxrs 
fir  through  nhsnuX  jn"'»<)ven  in  a  .single  piece  of  heated 
m«-tal.  NS'hen  the  ninireing  is  e(Ie<fe<l  in  a  .single  tulje 
with  a  narrow  groove,  the  n.itural  supply  of  air  may  nf)t 
be  raffW-ient  for  the  (onibuaUon  of  the  fibre.s  projecting 
from  th»'  threa/1.  In  Mieh  ca.ses  iin  air-blower  is  employed, 
whi'-h  direct*  %  very  thin  stream  of  air  into  the  tul>e,  and 
in  or»l»^  to  prevent  excewtive  cooling,  the  section  of  the  tulie 
M  r«)  :  '  •  'h-  \«i\n\.  whercr  it  receives  the  jet  of  air. 
Ills"  '     '  the  split  fiilwsshoukl  iMrjxTfcf'tlyHtraight; 

they  i:  r<-.  fixed  »<iilv  at  one  end,  in  order  to  |KTmit 

fre«  exiMUinKjn.  The  tuU-s  are  arranged  in  groups  which 
kre  connef'ted  in  MerieM.  the  memlx-rs  of  e(u-h  group  iM-ing 
arranged  in  parallel.  —  P.  F.  C 

8Uk-like,  threads  ;    Manufacture  of .      H.   Linkmeyer, 

BruaMU.     U.8.  Pat.  857,640,  June  25,  1907. 

8m  Fr.  Pat.  36l.f>61  of  1906  ;  this  J..  IWXi,  692.— T.  F.  B. 


Cotton-seed  ;   Treatment  of .     I.  Kitsee,  Philadelphia, 

Pa.     U.S.  Pat.  858,075,  June  25,  1907. 

The  hulls  of  the  seeds  are  first  broken  by  s\ibjccting  them 
to  a  bruising  treatment,  the  kernels  are  removed,  and  the 
broken  hulls,  together  with  the  adhering  fibres,  are  heated 
with  a  hot  solution  of  zinc  chloride.  The  fibres  are  thus 
dissolved,  and  the  hulls  may  be  removed  from  the  solution. 

_p.  F.  C. 

Cotton-plant ;    Recovery  of  the  fibre  of  the .     T.   W. 

McFarland,  Chicago,  III.     U.S.  Pat.  858,411,  June  25, 
1907. 

The  cotton-plants  are  first  crushed  and  then  treated 
with  hot  water  until  the  gums  and  acids  are  removed 
from  the  finer  fibres,  and  the  coarser  fibres  are  softened. 
The  gums  and  lignin  are  then  removed  from  the  coarser 
parts  of  the  plants  by  treating  the  mass,  under  pressure, 
with  an  alkaline  solution  of  such  strength  that  the  finer 
fibres  are  not  destroyed.  An  alternative  process  con 
sists  in  subjecting  the  plants  to  the  action  of  an  alkaline 
"  cooking "  liquor  and  cotton-.seed  oil.  The  fine  and 
coar.se  fibres  are  separated  by  flooding  the  mass  with  water, 
the  fine  fibres  rising  to  the  surface  and  being  skimmed 
oflE.  These  processes  can  also  be  applied  to  the  unbloNvn 
"  pods  "  of  the  cotton-plant. — P.  F.  C. 

Dyeing    machine.       J.     R.    Greenwood.    Boothwyn,    Pa. 
U.S.  Pat.  854,417,  May  2L  1907. 

The  apparatus  claimed  is  composed  of  :  (i),  a  vat.  con- 
taining, (ii),  a  framework,  supporting  (a),  a  pair  of  rollers, 
driven  by  means  of  gearing  and  serving  to  draw  the 
materials  to  be  dyed,  into  the  vat ;  (h),  a  series  of  rollers, 
mounted  in  the  same  horizontal  plane  and  driven  in  a 
direction  opposite  to  that  of  the  two  entering  rollers  ; 
(c),  "  auxiliary  "  rollers,  adjacent  to  the  two  endmost 
rollers  of  the  series  (h),  and  rotated  in  the  same  direction 
as  these  ;  (d),  a  series  of  loosely-mounted  rollers  placed 
below  the  rollers  of  series  {h).  and  driven  by  contact  w'ith 
the  tissue,  &c.,  which  is  being  dyed  ;  (e),  a  pair  of  squeezing 
rollers  between  which  the  tissue  passes  as  it  leaves  the 
vat.  The  tissue  is  drawn  across  the  vat  to  the  entering 
rollers  (a).  It  then  passes  over  the  system  of  rollers, 
(h),  (c),  and  {d)  backwards  to  the  squeezing  rollers  (e). 

— E.  B. 

Steaming    cloth ;      Apparatus    for .     E.     Senkbeil, 

Pankow,  Germany.     U.S.  Pat.  858,032,  June  25,  1907. 

This  machine  consists  of  a  steaming  press  which  is  com- 
bined with  one  or  more  tables  for  folding  the  cloth.  Means 
are  provided  for  moving  the  tops  of  the  tables  into  and 
out  of  the  press.  The  machine  is  also  fitted  with  carriers 
for  transferring  the  cloth  from  the  press  on  to  the  table 
and  vice  versa.     The  carriers  have  perforated  top  plates. 

—P.  F.  C. 

Fibres,  artificial ;  Manufacture  of .     Gocher  Oelmiihle 

Gebr.  van  den  Bosch.     Fr.  Pat.  374,790,  Feb.  18,  1907. 

The  filaments  immediately  after  their  formation,  are 
wound  crosswise  on  bobbins  which  have  an  undulating 
surface,  such  that  an  end  elevation  of  a  bobbin  would 
have  a  circumference  like  that  of  a  cog-wheel.  It  is 
(claimed  that  the  use  of  such  a  bobbin  protects  the  wound 
filaments  from  excessive  tension  and  also  allows  an  easy 
a<;cesH  of  liquid  to  the  filaments  during  subsequent 
operations. — P.  F.  C. 

Wo(A  tvaihing  l»j  means  of  carbon  tetrachloride  ;   Apparatus 

for .  ■    ]'.    Bernard.      Fr.    Pat.    374,544,    Ajnil    19, 

liKtO. 

'I'his   a|>j)aratus   comprises   a  closed   vessel.   A,   (see   fig.),  J 
fitted  with  two  doors,  a  and  b,  for  charging  and  emptying.  I 

;  Tli<r  material,  between  jK-iforatcd  plates,  is  |)laced  inside 
this  vijMsel  which  is  connected  by  means  of  jiijies,  fitted 
with   valves,   with  a  tank,    B,   wliiih  can   be  heat<'d   by  ft^ 

,   steam  coil,  and  also  with  two  condensers,  C  and  D. 
tank,    E,   for  the  (iarbon   tetrachloride,   an  air-pump, 

[   and  air  reservoir,   F,  complete  the  apparatus,    which 
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operated  as  follows  :  The  raw  wool  having  been  placed 
in  A,  and  the  doors  closed,  the  valves  1,  2,  3,  and  4,  are 
opened,  allowing  the  solvent  from  the  tank,  E,  to  enter 
the  vessel,  A,  at  the  bottom,  fill  it,  and  overflow  through 
3,  into  the  tank,  B.  The  displaced  air  escapes  through  1, 
into  the  condenser,  C,  the  reservoir,  E,  and  the  refrigerator, 
D,  before  escaping  by  the  valve,  2.  As  soon  as  A  is  full, 
the  valve,  4,  is  closed.  When  all  the  air  has  been  driven 
out,  the  valve,  1,  is  closed,  and  4  is  re-opened,  and  the 
tank,  B,  is  heated  by  means  of  the  steam-coil.  The 
solvent  from  E,  after  passing  upwards  through  the  wool, 
flows  over  into  B,  where  it  is  distilled,  its  vapours  being 
condensed  in  C  and  D,  and  returning  to  E,  whilst  the 
fatty  matter  remains  in  B,  and  can  be  run  off  into  a 
receptacle,  K.  A  small  quantity  of  water  is  placed  in 
B,  at  the  commencement  of  the  operation,  to  prevent 
the  fatty  matter  coming  in  contact  with  the  steam  coils. 
The  direction  of  the  solvent  through  the  wool  can  be 
reversed  by  opening  the  valves,  6  and  7,  instead  of  3  and  4. 
As  soon  as  all  grease  ha,s  been  removed  from  the 
wool,  the  valves,  3,  4,  and  6,  are  closed,  and  7  and  8  are 
opened,   thus   allowing  compressed   air    and    gases   from 

F,  to  pass  through  the  wool,  forcing  the  solvent  before 
them  into  B,  and  also  partially  drying  the  wool.  To 
remove  final  traces  of  solvent,  the  valves,  2,  7,  8, 
and  o,  are  closed,  and  1  and  9  are  opened,  and  the  pump, 

G,  set  in  action,  thus  causing  a  vacuum  in  E,  C,  A,  and  B. 
When  the  desired  vacuum  is  attained,  the  tank,  B,  is 
heated,  the  solvent  it  contains  being  driven  through  the 
wool  from  bottom  to  top,  and  then  into  the  condenser. 
The  steam  from  B,  follows  the  same  path  and  removes 
the  last  traces  of  solvent  from  A.  The  pumj),  (J,  forces 
all  the  air,  etc.,  into  the  reservoir,  F,  where  it  is  ready  for 


use  in  the  next  cycle  of  operations.  The  condensed 
water  which  collects  in  E,  is  run  off  into  B,  by  means  of 
the  valves,  11,  12,  and  13.— .\.  B.  S. 

Mineral  and  organic  matters  of  the  icaMc  liquors  from  sugar 
factories  or  from  the  degreasing  of  wool,  or  of  distillery 

vinasses  ;    Separation  and  recover i/  of  the .     A.  E. 

Vasseux.     Fr.  Pat.  374,.564.  Feb.'  12,  1907.     See  XVI. 

Linen,  hemp  and  other  analogous  textiles  ;  Bleaching  of  — ^- 
unthout  exposure  on  the  grass.  L.  C.  P.  Jardin.  Fr  Pat 
374,580,  April  20,  1906. 

Aftkr  undergoing  the  ordinary  treatment  for  the  removal 
of  the  most  soluble  impurities,  the  material  is  treated 
with  a  dilute  solution  of  aqua  regia  at  the  ordinary  tem- 
perature, and  in  diffused  light,  the  strength  of  the  solution 
used  dejjending  on  the  nature  of  the  textile  material. 
The  treatment  with  aqua  egia  is  repeated  a  number  of 
times,  according  to  the  degree  of  bleaching  necessary. 
Betvieen  each  course  of  treatment  the  material  is  further 
treated  with  an  alkaline  liquid,  either  alone,  or  followed 
by  "  chloring."  The  material  is  finally  soured  and 
rinsed.— A.  B.  S. 

Mercerising    vegetable    textile    fibres,    particularly    in    the 

form  of  flocks  ;    Process  for .     Heberleua  and  Co. 

Fr.  Pat.  375,068,  Feb.  26,  1907. 

The  material  is  placed  in  a  horizontal  or  vertical  turbine 
centrifugal  machine,  which  is  set  in  motion  before  the 
fibres  are  impregnated  with  the  concentrated  solution  of 
caustic  alkali.  This  movement  of  the  fibres  is  also 
maintained  during  the  subsequent  washing  of  the  material. 

—P.  F.  C. 

Wool,  half-ivool,  threads  and  other  textile  material ;  Appara- 
tus for  the  treatment  of by  means  of  a  liquid  passing 

through  the  material  under  pressure,  and  running  freely. 
H.  Giesler.  Fr.  Pat.  374,606,  Feb.  13,  1907.  Under 
Int.  Conv..  Feb.  14,  1906. 


In  this  apparatus  the  pressure  of  the  liquid  varies  auto- 
matically with  the  resistance  which  the  material  offers 
to  its  passage.  The  machine  can  be  arranged  for  material 
in  various  stages  of  manufacture,  the  one  shown  in  the 
figure  being  suitable  for  "  top  "  dyeing.  In  this  arrange- 
ment, 1  is  the  dye-vat  containing  the  tops,  23,  which 
are  placed  on  perforated  spindles,  24,  projecting  into 
a  lower  vessel,  5,  containing  a  heating  coil,  6,  for  heating 
the  dye-liquor.  At  one  end,  is  a  raised  "  chimney."  4, 
fitted  with  perforated  plates,  14  and  27.  A  centrifugal 
pump,  18,  forces  the  liquid  from  5,  through  the  pipe,  19, 
into  the  "  chimney,"  4,  whence  it  jiasses  by  its  own 
]iressure  through  the  bobbins  and  back  again  into  the 
lower  vat,  5. — A.  B.  S. 
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SuipSid^    djfe.itufi/i  ;     Pruduclitni    of    hi-    <ind    iniiliiatloiir 

^tft^rts  OH  ctittoH  iiiui  inxJ  iiiiion  /(i/)ri'f,s-  hi/  tuion.i  of . 

F'arbenfabr.  vorm.  F.  Bayer  und  Co.     Pr.  Pat  374.677, 
Feb.  15.  li)07.     I'lulor  Int.  Conv..  Jan.  25,  1907. 

C^iiROMKU  \v«H>l  has  praotioally  no  aflinily  for  sulphide 
dyestutTs.  Ct>loiir  etitvts  are  tlion>foie  |ni)duii'd  by 
dyoini;  the  iliromed  wool  in  a  union  fabric,  eitlior  iH'fore 
i>r  after  treatment  with  -sulj.hide  ilye.-JtutTs.  Reserve  elTects 
.•in>  prixlueed  by  simply  dyeini;  witli  a  suliihide  dyestuff. 
a  union  fabrie"  oontaiuini;  eluomed  wool.  Example  :  — 
lit  kilivs.  of  w»H)l  are  treated  for  \h  hours  with  50  jirins. 
of  )>otassium  biehromate,  50  crms.  of  laetie  acid,  and 
50  kfrms.  of  sulphuric  acid,  and  tlien  washed  and  dried. 
The  ehronu-d  wih)1  is  next  woven  with  cotton,  and  tlie 
fabrie  dyed  in  a  Ivith  which  contains  in  each  -itK)  litres 
of  liquor':—  SlK)— I'itK)  jjrms.  of  Katigen  Black  T  W  extra.. 
llXKl — -J-RIO  p-ms.  of  trystallised  sodium  sulphide,  *20(K) 
lO^ius.  of  anhvdrous  simIiuui  carbonate.  4000  terms,  of 
eonimon  salt.'  and  72t»0— SStH)  iirms.  of  acid  sodium 
Uct«U>.  The  goods  are  steeped  in  this  bath  at  a  tem- 
perature of  20 — •25'"  C.  for  1]  hours,  then  washed  with 
water  and  tinally  with  dilute  acetic  acid. — P.  F.  C. 

Dye^ing  and  bleaching  of  threads  on  bobhinn  by  means  of 
the  "bundle"  method;  Arrangement  for  regularly  dis- 
tributing   the    dt/tliquors    and    the    gas    in    the . 

B.  Spiegler  und  S.ihne.     Fr.  Pat.  374,817,  Feb.  19,  1907. 

In  a  machine  for  treating  bobbins  in  layers,  the  s])aces 
between  the  bobbins  are  filled  with  perforated  blocks  or 
plates,  which  op|K>se  an  equal  resistance  to  the  flow 
of  the  liquids  or  gashes,  as  the  material  to  be  treated  docs, 
and  so  prevent  unequal  dyeing  or  bleaching. — A.  B.  S. 

"  Rainbow "  and     ■iilkij    effects    on     fabrics  ;     Production 

of .     Soe.    de    la    Manuf.    E.    Zundel.     Fr.    Pat. 

375,<»72.  Feb.  26.  1907. 

A  FTSK  uniform  layer  of  colour  is  ap])lied  to  the  surface 
of  the  fabric  by  means  of  an  engraved  roller,  which  is 
fixed  in  an  ordinary  j)rinting  machine.  The  colour  is 
only  applied  at  the  ends  of  the  fibres,  and  thus  the  material 
exhibits  different  colours  when  viewed  parallel  to  the 
Burfaoe  and  at  right  angles  to  it.  To  ensure  that  the 
coloar  shall  be  evenly  applied,  the  fabric,  as  it  passes 
over  the  surface  of  the  roller,  is  kej)t  .It  a  constant  tension 
by  means  of  a  aeries  of  guiding  rollers,  rotating  at  exactly 
the  same  rate.  These  guiding  rollers  have  specially 
wepared  surfaces  to  enable  them  to  grip  the  fabric. 
The  be«t  result*  are  obtained  with  woollen  fabrics. 

—P.  F.  C. 

Indnnthrmi  dyeings  fast  to  chlorine  and  bleaching  ;  Process 

for    prijducing .     F.    Erban.     Ger.    Pat.    182,441, 

March  5,   ltt04. 

l!«DA>THKEM  w  dyed  or  printed  on  fabrics,  either  alone, 
or  with  other  dyestuffs,  such  as  the  iron  lake  of  alizarin, 
aDd  then  ■t«amcd  at  a  pressure  of  4  to  5  atmospheres 
or  at  a  corresponding  temperature. — T.  F.  B. 

Cr/nd^nrnttion    products    of    ftmethylanthratiuinone    or    its 

sid*-ckain  halofjt  natrA  dtriiative-H  ;  Process  of  fixing 

un  tht  fibre.     BailiM'hc  .Anilin  und  Soda  Fabrik.     Cer. 
Pat.  179,893,  March  26.  1905. 

Th»  rondenaation  j(rf»<lur  t«  are  miide  into  a  "  vat  "  with 
alkaline  agctitn,  and  the  fibres  dyed  in  this,  or  they  are 
mixed  with  alkalm,  with  or  without  reducing  agents, 
printed  m  the  filire,  and  hteamed,  or  again  they  may  be 
huxmI  with  a  reducing  ag»'nt  alone  and  printed  on  the 
fibre,  aod  then  pawed  through  an  alkali  bath.— T.  F.  B. 


Hidjihid'  dyeMuffs  ;  Proct^ss  of  sh/tding .    AnilinfarUn- 

and  Ertraktfabr.  vorm.  J.  R.  Oeigy.     (icr.  Pat.  175.077, 
Aug.  26.  I9r>5 

Hhadbi>  efle<;t*  are  obtained  on  dyeings  with  sulphiilc 
dTcatafT*  by  treatment,  aft'-r  chroming,  with  a  basic  or 
•abatantiTe  dye»lufl  whuh  in  Ku«:cj)tiblc  to  chroming. 

— T.  F.  B. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

Patent. 

Fu rs,  feathers  and  other  articles  ;  Dyeing  of .    Act. -Ges. 

fiu-  Anilinfabr.     Fr.  Pat.  375,085,  Feb.  26,  1907. 

Claim  is  made  for  the  use  of  o-amino-p-nitraniline  for 
the  dyeing  of  furs,  feathers,  etc.  The  shades  obtained 
range  from  yellow  to  deep  brownish-orange.  The  best 
r(>sults  are  obtained  by  adding  a  suitable  oxidising  agent 
to  the  bath.  Example  : — 2  i)arts  of  the  base  are  dis.solved 
in  1000  parts  of  water,  with  enough  hydrochloric  acid  to 
make  the  solution  feebly  acid,  and  then  20  ))arts  of  a 
3  per  cent,  solution  of  hydrogen  peroxide  are  added. 
The  skin  or  other  article  to  bo  dyed,  is  worked  in  this 
b.itii  for  about  three  hours  and  then  washed  and  dried. 
The  shade  thus  obtained  is  a  deep  brownish-orange. 

—P.  F.  C. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND   NON-METALLIC   ELEMENTS. 

Sitrate  of  soda  output.     Muiing  World,  July  6,  1907.  [T.R.] 

For  the  fiscal  year  ending  March  31,  1907,  tlie  nitrate  of 
soda  combination  in  Chile  I'eported  a  j)roduction  of 
40,141,490  quintals  (1,824,613  long  tons),  against 
37.817,583  qtls.  (1,718,981  tons)  for  1905-1906;  an 
increase  of  2,323,907  qtls.  (105,632  tons). 

Exports  by  allotment  were  43,500,000  qtls.  (1,977,273 
tons),  against  39,000,000  qtls.  (1,722,727  tons)  for  1905-6  ; 
actual  exports,  29,734,110  qtls.  (1,351.550  tons),  against 
27.507,735  qtls.  (1,250,351  tons)  for  l90;)-6;  exports  to 
the  United  States,  7.218.262  qtls.  (328,103  tons),  against 
7,917,206  qtls.  (359,873  tons),  for  1905-6. 

Deliveries  in  Europe  were  1,216,290  tons,  against 
1,230,880  tons  for  1905-6  ;  in  the  United  States,  330,000 
tons,  against  337,000  tons  for  1905-6,  and  in  other  parts 
of  the  world,  37,870  tons,  against  36,060  tons  in  1905-6. 
The  total  dehveries  for  the  last  fiscal  year  were  1,584,160 
tons,  against  1,603,940  tons  in  1905-6;  a  decrease  of 
19.780  tons. 

Monazite  production  in  1906.     Eng.  and  Min.  J..  July  20, 
1907.     [T.R.] 

AeroiiDiNG  to  the  U.S.  Geological  Survey,  the  monazite  ■ 
produced  in  the  United  States  in  1906  all  came  from  fl 
North  and  South  Carolina.  The  output  of  crude  sand  ■ 
amounted  to  api^oximately  2,00(»,00(t  lb  ,  averaging  about 
30  ])er  cent,  of  monazite.  The  grade  of  this  sand  was  so 
variable,  and  the  prices  realized  on  different  lots  were  so 
irregular  that  cleaned  sand  has  been  used  as  an  estimate 
of  the  quantity  of  monazite  ])roduced,  an  additional  reason 
for  so  doing  being  furnished  by  the  fact  that  the  greater 
])art  of  the  crude  material  is  cleaned  by  local  mills  before 
shipment,  and  the  grade  bro\ight  up  to  80  per  cent,  or 
more  of  monazite.  On  a  basis  of  80  per  cent,  production, 
North  Carolina  produced  607,275  lb.  of  the  mineral, 
valued  at  $12.5,510;  and  South  Carolina,  148,9(K)  lb., 
valued  at  $26,802 ;  the  total  for  the  United  States 
amounted  to  846,175  lb.,  valued  at  .'$1.52,312.  The  pro- 
duction for  1905  amounted  to  1,352,418  lb.,  valued  at 
8163,408.  This  amount  represented  in  part  crude  and  in 
j)art  cleaned  sand — a  fact  that  explains  the  increase  in 
quantity  without  corresj)onding  increase  in  value. 

The  condition  of  the  monazite  market  in  the  United 
States  in  1906  was  fairly  strong,  despite  the  fact  that  the 
price  of  thorium  nitrate  was  reduced  nearly  one-half 
early  in  th(^  year  by  the  German  thorium  combine. 

Chamber  process  [Sulphuric  acid] ;    Ratiorud  arrangement 

of  the .     H.  Petersen.     Z.  angew.  Chem.,  1907,  20, 

1101—1105. 

'JME  essential  for  rapid,  and  hence  "intensive  "  working 
of  the  chamber  i)rocesH  is  a  sufficient  supply  of  nitrous 
gases  in  the  atmosphere  ;  but  the  Glover  tower  may  be 
overworked  if  the  quantity  of  nitrous  vitriol  to  be  dealt 
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with  is  large,  and  the  denitration  must  then  be  incomplete, 
unless,  on  the  other  hand,  the  acid  be  diluted  so  far  that 
the  Glover  tower  cannot  concentrate  it  to  the  requisite 
extent.  To  avoid  this  difficulty,  the  author  uses  a 
"  double  ring "  arrangement.  There  are  two  pairs  of 
Glover  and  Gay-Lussac  towers,  an  outer  and  an  inner. 
The  first  or  inner  Gay-Lussac  tower  is  fed  with  acid  of 
sp.  gr.  1  -6  to  1  -65 ;  this  acid  absorbs  the  greater  part 
of  the  nitrous  ga.ses,  is  next  completely  denitrated  in  the 
second  or  inner  Glover  tower,  and  is  then  returned  to 
the  inner  Gay-Lu^sac  tower.  The  second  or  outer 
Gay-Lussac  tower,  fed  with  stronger  acid  (sp.  gr.  1  -7) 
completes  the  absorption  of  the  nitrous  ga.ses,  and  the 
nitrous  vitriol  from  this  is  denitrated  and  concentrated 
as  usual  m  the  first  or  outer  Glover  tower.  This  double 
.system  not  only  has  the  advantage  of  dealing  completely 
with  the  nitrous  gases,  but  also  causes  a  considerable 
amount  of  reaction  to  take  place  in  the  two  Glover  towers, 
and  hence  relieves  the  chambers,  and  lessens  the  amount 
of  corrosion  occurring  there.  Between  the  last  chamber 
and  the  first  Gay-Lussac  tower,  the  author  introduces  a 
"  chamber  regulator."  i.e..  a  tower  through  which  cold 
nitrous  vitriol  of  sp.  gr.  1-6  is  circulated  continuously. 
This  acid  absorbs  any  sulphur  dioxide  or  steam  which 
may  reach  it  through  disturbance  of  the  normal  working 
of  the  chambers,  or  cools  the  gases  if  they  leave  the 
chambers  unduly  hot,  and  thus  prevents  the  transmission 
of  any  such  disturbance  to  the  Gay-Lussac  towers. 
^Vhen  sulphur  dioxide  is  absorbed,  nitrogen  oxides  are 
set  free  ;  these  are  absorbed  in  the  Gay-Lussac  tower, 
and  being  set  free  again  in  the  Glover  tower,  make  good 
the  deficiency  in  the  chambers  which  allowed  the  escape 
of  sulphur  dioxide  at  the  far  end.  On  the  other  hand,  if 
through  deficiency  of  sulphur  dioxide  there  be  a  temporary 
excess  of  nitrous  gases  at  the  end  of  the  chambers,  this 
is  absorbed  in  the  regulator,  in  part  at  least,  and  stored 
for  future  use.  With  the  regulator,  the  chambers  can  be 
worked  so  as  to  allow  sulphur  dioxide  much  nearer  the 
end  than  without  it,  and  thus  lessen  the  excess  of  nitrous 
gases  near  the  end  and  consequently  their  action  on  the 
lead,  lessening  also,  at  the  same  time,  the  tendency  to 
form  those  higher  oxides  of  nitrogen  which  are  difficult 
of  absorption.  Figures  are  given  of  the  results  of  actual 
work  with  the  "  double  ring  "  and  the  chamber  regulator 
installed  in  systems  which  previously  worked  without 
them  ;  these  figures  show  great  economy  in  the  nitre 
consumption,  with  simultaneous  increases  in  the  jield 
of  acid.— J.  T.  D. 

Sodium    carbonate ;     Causticising    of .     H.    Walter. 

Monatsh.  f.  Chem.,  1907,  28,  543—553. 

The  author  carried  out  a  series  of  experiments  on  the 
equilibrium  attained  in  the  causticising  of  sodium  car- 
bonate, using  (1),  sodium  carbonate,  calcium  hydroxide, 
and  water,  and  (2),  sodium  hydroxide,  calcium  carbonate, 
and  water,  at  temperatures  of  106 — 110°  C,  80°,  and  62°  C. 
respectively.  At  62°  C  equilibrium  was  not  attained  even 
after  40  hours.  At  80°  C.  cciuilibrium  was  attained 
after  about  32  hours,  and  at  106 — 110°  C,  after  about 
3 — 5  hours.  At  this  last- mentioned  temj)erature  the 
reaction  j)roceeded  very  rapidly  at  first,  57-5  per  cent, 
of  the  sodium  carbonate  being  already  causticised  after 
2  minutes.  The  results  may  be  expres.sed,  for  solutions 
not  stronger  than  4-7A'^,  by  the  following  formula?,  where 

v=.^     „„    '  and  T  =  the  total  alkalinity  of  the  solution  ; 

in  both  cases,  the  concentrations  are  expressed  in  0-1  grm.- 
equivalents  per  litre. 

At  106°— 110°  C.  :    v=   584-4— 8-624  T. 

At     80°  C:    t;=1337-4— 26-55  T. 

It  was  found  that  the  causticising  proceeds  somewhat 
further  at  80°  C.  than  at  106°— 110°  C,  but,  on  the  other 
hand,  cooling  the  mixture  to  the  lower  temperature 
would  mcrease  the  danger  of  loss  of  soda.  (See  this  J., 
1907,  253.)— A.  S. 

Sodium  carbonate  ;  Causticising  of .     R.  Wegscheider. 

Monatsh.  Chem.,  1907,  28,  555—558. 
The  author  has  compared  Walter's  results  (see  preceding 
abstract)  with  those  previously  obtained  by  Lunge  and 


Schmid  (this  J.,  1886,  240),  and  by  Le  Blanc  and  Novotny 
(this  J.,  1906,  1145),  and  finds  that  there  is  good  con- 
cordance at  80°  C,  but  that  at  the  higher  temperatures 
(100°  C.  and  108°  C),  Walter's  results  are  lower  than  those 
of  the  other  investigators.  This  he  considers  probably 
due  to  a  displacement  of  the  equilibrium,  owing  to  cooling, 
in  the  experiments  of  the  latter,  Walter  havuig  shown 
that  the  reaction  velocity  is  very  gi-eat  above  100°  C. 
From  the  two  formulae  given  by  Walter,  the  author  has 
calculated  the  formula  : 

w:  =  348-88—2-6893u— (77-767— 0-6402140)  T,  where  r  = 
the  temperature  in  Centigrade  degrees.  This  formula 
gives  results  in  accord  with  those  obtained  experimentally 
for  temperatures  not  higher  than  about  108°  C — A.  S. 

Calcium-sodium   carbonates ;    Conditions   of  formation   of 

.     R.     Wegscheider    and    H.     Walter.     Monatsh. 

Chem.,   1907,  28,  633—672. 

A  DETAILED  account  of  experiments  as  to  the  conditions 
under  which  double  carbonates  of  calcium  and  sodium 
are  formed,  especially  with  reference  to  the  loss  of  soda 
in  the  causticising  of  sodium  carbonate.  For  the  results 
of  the  experiments,  see  this  J.,  1907,  253. — A.  S. 

Aluminium  nitride.     F.  Fichter.     Z.  anorg.  Chem.,  1907, 

54,  322—327. 
Pure  aluminium  nitride  is  best  prepared  by  heating 
finely-divided  aluminium  ("  aluminium-bronze  "),  dry  and 
free  from  grease,  in  a  stream  of  nitrogen,  a  nickel  tube 
being  used.  At  720° — 740°  C.  a  vigorous  exothermic 
reaction  commences,  and  further  heating  is  not  required. 
The  operation  occupies  only  a  few  minutes,  but  to  obtain 
the  nitride  free  from  admixed  metal,  it  is  necessary  to 
powder  the  product  and  renew  the  treatment  with 
nitrogen.  The  compound  is  a  bluish-grey,  non-crystalline 
powder.  It  reacts  slowly  with  damp  air  and  readily  with 
alkalis,  ammonia  being  formed.  Crude  aluminium 
nitride  is  found  to  be  directly  applicable  as  a  nitrogenous 
manure. — F.  Sodn. 

Patents. 

Hydrate,  of  potash  ;    Process  for  making  crystalline , 

Salzbergwerk  Neustassfurt  und  Theilnehmer,  Zschern- 
dorf,  Germany.  Eng.  Pat.  6405,  March  16,  1907. 
Under  Int.  Con  v.,  July  16,  1906. 
The  process  is  based  on  the  following  facts  : — On  cooling 
caustic  potash  solutions  to  a  low  temperature,  anhydrous 
potassium  hydroxide  separates  from  those  of  over  85  per 
cent,  strength  ;  the  monohydrate,  K0H,H20,  crystallises 
from  those  of  59 — 85  per  cent,  strength ;  and  the 
dihydrate,  KOH,2H20,  from  solutions  of  less  than  58  ]»er 
cent,  strength.  It  is  thus  possible  to  obtain  crystalline 
potassium  hydroxide  of  from  61  to  nearly  100  per  cent. 
])urity  as  desired,  by  choosing  a  solution  of  a  certain 
strength,  and  removing  the  crystals  when  the  concentra- 
tion has  attained  a  predetermined  point.  It  is  stated  that 
potassium  hydroxide  monohydrate  is  relatively  resistant 
to  the  action  of  moisture,  and  that  it  may  be  kept  and 
transported,   even   in   wooden  casks. — A.  S 

Alumina    compounds ;      Manufacture    of .     E.     L. 

Rinman,  Upsala,  Sweden.  Eng.  Pat.  15,590,  July  10, 
1906 

See  Fr.  Pat.  367,756  of  1906  ;  this  J.,  1906,  1147.— T.  F.  B. 

Sulphuretted    hydrogen,    or   gases    containing    sulphuretted 

hydrogen;     Treatment    of for   the    obtainmcut    of 

sulphur  therefrom.  C.  E.  Tyers,  J.  Hedley,  and  The 
United  Alkali  Co.,  Ltd.,  Liverixiol.  Eng.  Pat.  25,976, 
Nov.   16,  1906. 

A  SALT,  or  ore  of  titanium,  or  other  titaniferous  substance 
is  used  as  the  contact  substance  or  catalytic  agent  in  the 
recovery  of  sulphur  from  sulphuretted  hydrogen,  or  gases 
containing  it. — W.  C.  H. 

Gypsum  burning  kilns.  A.  J.  Boult,  London.  From  F. 
Raithel,  Windshoiin,  Germany.  Eng.  Pat.  26,7.5.5, 
Nov.   24,   190(). 

See  Fr.  Pat.  371,989  of  1906  ;  this  J.,  1907,  411.— T.  F.  B. 
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Borax:    VlHisaiion  of  bt/proditct.<i  obtained  in  the  manv- 

laeturt  of .     The  LiveriK>ol   Horax  Co.,  Ltd..  and 

A.  Fry.  LivoriH^ol.  Kig.  Pat.  41i»:J.  b\h.  20,  1007. 
BoR.\x-Mrn.  olitaiind  as  a  bv-prixhut  m  the  maniifiutiiro 
of  boFHX.  i.-i  mtiuifttcly  mixed  with  sohihlo  alginates, 
prfjiand  from  >ea\vecd!  \xith  or  without  the  addition  of 
tibroiis  .sulfcitftnots,  to  ^irothuo  a  now  artiilo  of  manu- 
fai-tun*.  that  nmy  he  eniployetl  a.s  a  heat  non-tondiuting 
material.— \V.  (.".H. 

Graphtii     [lUflKCuhitetl] ;      Manufacture     of ,     and 

methixl  of  pnniucing  same.  R  G.  Aohe.son.  Stamford, 
(>uiada.  Enji.  Pat.  777").  April  3.  1007.  Under  Int. 
Conv..  IVe.   10,   liHH>. 

Sbs  U.S.  Pat.  844.989  of  1907  ;  this  J.,  1907,  417.— T.  F.  B. 

.4fi</.«  ;   Receptach  for .     Ci.  P.  Adamson,  Easton,  Pa., 

Aiiiiignor  to  General  Chemieal  Co.,  New  York.  U.S.  Pat. 
84«..i4l.  March  12.  1907. 
A  BOTTLE,  formed  of  glass,  ceres  in,  or  other  suitable 
material,  has  the  sides  and  bottom  strengthened  by  a 
cylinder  and  plate  of  wiie-gauzc  which  are  embedded  in 
the  material  of  the  bottle.  The  lower  edge  of  the  gau7A' 
cvlinder  has  a  head  formed  on  it  ^vhich  projects  below  the 
edge  of  the  gauze  plate  embedded  in  the  bottom  of  the 
botUc.— W.  H.  C. 

yUrie  acid  :   Process  of  manufacturing .     W.  Ostwald, 

Leipzig.  Germany.  U.S.  Pat.  858,904,  July  2,  1907. 
Sk«  Addition  of  AprU  9,  1902,  to  Fr.  Pat.  317,544  ;  this  J., 
1903.  93— T.  F.  B. 

Sulphuric  acid;    Apparatus  for  concentrating .     A. 

Gaillard.  Barcelona,  Spain.     U.S.  Pat   859,757,  July  9, 

1907. 
SMFr.Pat.  367,376  of  1906;  this  J.,  1906,  1146.— T.  F.  B. 

UmthUn.     J.    H.    Campbell,    Strasburg    Junction,    Va. 

U.S.  Pat.  858,951,  July  2,  1907. 
The  lime-kiln  comprises  a  stack,  and  one  or  more  external 
furnaces,  each  havine  a  discharge  o])ening,  at  its  inner 
(or  stack)  end.  the  full  size  of  the  maximum  cross-.section 
of  the  fire-chamljer,  and  having  hollow  grate-bars  arranged 
on  a  level  with  the  bottom  of  the  opening.  Air-passages 
«ith  dL-<harge  outlets  extend  around  the  o])enings  at 
points  Ijetween  the  stack  and  furnaces.  Means  are  pro- 
vided for  forcing  heated  air  through  the  grate-bars  and 
air-i>a.''sages,  so  an  to  produce  a  secondary  combustion. 

"  —A.  G.  L. 

Smlpkatf    crystals ';     Method   of    recovering .     F.    H. 

Dmnieb),  A.  F.  Backlin.  and  H.  K.  Swinscoe,  Assignors 
to  .Ameriran  Steel  and  Wire  Co.,  \A'orcester,  Ma.ss. 
U.S.  Pat.  857.793,  June  25,  1907. 
Thb  acid  solution  of  the  metallic  sulphate  is  partially  or 
completely  nPutralL-»ed  by  means  of  the  same  metal  as  that 
forming  the  \>&nf  of  the  ."uljihate.  and  is  then  passed 
continuou«i|y  tir-t  through  a  settling  vessel,  where  the 
imjiuritie«  »ey»arate,  then  through  a  vacuum  evaporating 
•|ip«ratuH,  and  finally  into  crystallLsing  tanks.— A.  S. 

Fkosfihortis  ;     Process    of    making .     G.    C.    Landis, 

York,  Pa.,  Awignor  to  American  Phfw])horus  Co., 
Ckmden.  N.J.     I'.S.  Pat.  859,086.  July  2,  1907. 

Th«  orea  or <  omiKMind."  containing  j)hf>s])horuH  are  crushed, 
cAlcioed  at  a  red  heat,  and  then  ground  to  jiass  through 
an  8D-lDC«h  »<r»-«n;  cand  or  -ilicnteM,  and  coke  are  also 
■tmilMly  crwihed.  healefl.  and  ground  to  the  same  degree; 
of  filMnnw.  The  ingr»Mli«-nt.'<  thun  ])repared  are  formed 
into  bri'juetten  with  a  Huitable  binding  agent,  and  these 
are  dried  and  fed  int<^»  an  electric  fumaee  "  wo  that  the 
etectric  cnm-nt  will  act  to  uniformly  reduce  the  material, 
fonaiDg  phoxphorwt." — E.  8. 

Kitric    acid:      Mnnufncture     of .     Valentiner    und 

Srhwart     Fr.  Pat.  374, W)2,  Feb.  21.  1907. 
I5  the  manufa/  ture  of  nitric  tu\t\  by  distilling  a  mixture 
of  nodnjm  nitrate  and  nulphuric  a<'id,  in  a  vacuum  or  imdr^r 
dimaiinhed  fireiwnre,  it  »  proponed  to  rentrict  the  paitsagc 


of  the  outlet  from  the  retort  where  it  connects  to  the 
condensing  coil,  so  that  it  may  have  a  diameter  not 
exceeding  one-half  of  that  of  the  coil.  A  higher  pressure 
is  thus  maintained  in  the  ret<ut  than  in  the  cimdcnser. 
and  the  nprush  of  the  sodium  niliatc  through  the  super- 
incumbent layer  of  sulphuric  acid  is  prevented,  whereby, 
it  is  stated,  the  distillation  prosiressea  more  vigorousJv 
and  rapidly.  The  condensing  coil  extends  to  the  bottom 
of  the  first  of  a  series  of  receptacles,  so  that  the  condensed 
acid  forms  a  liquid  seal,  and  gases,  such  as  lower  oxides 
of  nitrogen  and  hydrochloric  acid  pass  on,  carrying  with 
them  ga.seous  impurities,  and  leaving  behind  pure  nitric 
acid.— E.  S. 

Lead  chambers  for  the  manufacture  of  sulphuric  acid.     L.  G. 

Promont.     Fr.  Pat.  375,117,  Feb.  27,  1907.     Under  Int. 

Conv,  Feb.  28,  1906. 
In  order  to  facilitate  radiation  and  convection  of  heat 
from  lead  chambers,  the  usual  plain  walls  of  the  latter  arc 
replaced  by  corrugated  ones.  The  chambers  are  pre- 
ferably built  in  the  form  of  segments  of  a  circle  or  ellipse 
around  a  common  open  centre,  from  which  a  number  of 
hollow  partitions  radiate  into  the  chambers.  The  roof 
of  each  chamber  is  arched,  and  the  usual  heavy  wooden 
framework  is  replaced  by  leaden  supports  made  rigid  by 
iron  bars  ;  these  supports,  as  well  as  the  roof,  are  hung 
by  means  of  chains  from  iron  brackets  on  the  framework 
surrounding  the  chamber,  this  framework  being  preferably 
of  reinforced   concrete. — A.  G.  L. 

Desiccator  for  air  or  gas,  specially  applicable  to  apparatus 
for  the  production  of  sulphur  dioxide.  P.  Marin.  Fr. 
Pat.  374,519,  Feb.  11,  1907.     See  I. 

Ahiminivm    silicates,    or     artificial    crystalline    zeolites : 

Manufacture  of  hydrated .     J.  D.  Riedel  Akt.-ges. 

Fr.  Pat.  374,525;  Feb.  11,  1907.  Under  Int.  Conv., 
Jan.  23  and  July  5,  1906. 
Alumina  or  an  aluminium  silicate,  or  an  aluminate,  is 
fused  with  an  alkali  silicate  or  carbonate,  or  an  alkali, 
quartz  or  its  equivalent  being  added  in  such  proportion 
that  all  the  alkali  may  be  bound  to  the  silica  and  alumina, 
so  that  the  fused  product  may  be  treated  with  water  with- 
out becoming  gelatinous.  Silica  may  be  replaced  in  the 
process  by  other  inorganic  acids,  such  as  boric,  phosphoric, 
nitric,  or  .sulphuric  acids,  or  their  salts.  (See  also  Ger. 
Pat.  174,097  of  1905  ;  this  J.,  1907,  771.)— E.  S. 

Alumina ;     Calcination    of .     L.    Prost.     Fr.    Pat. 

374,557,  Feb.  13,  1907. 
The  claim  is  for  the  calcination  of  alumina  in  retorts 
disposed  in  a  regenerative  gas-furnace.  The  retorts  are 
arranged  horizontally  in  three  tiers  of  three  retorts  each. 
Each  retort  has  end-pieces,  which  can  be  closed  gas-tight, 
at  both  front  and  back,  whilst  from  the  front  end,  a  vertical 
pipe  rises  for  the  escape  of  steam.  The  alumina  is  charged 
into  the  retort  through  one  of  the  ends  or  through  the 
vertical  pipe. — E.  S. 

Crystals  ;    Method  of  producing  large in  solutions 

saturated  ivhilst  hot.  J.  Bock.  Fr.  Pat.  374,968,  Feb. 
2.'^,  1907.  Under  Int.  Conv.,  Sept.  8,  1906. 
Instead  of  inducing  crystallisation  in  solutions  saturated 
whilst  hot,  by  the  introduction  of  entire  crystals,  or  of 
powdered  crystals,  splinters  of  crystals  are  used  for  this 
purpose.  It  is  claimed  that  large  crystals  are  obtained 
much  more  rapidly  than  usual. — A.  G.  L. 

Permanganates   of   the   alkali   and  alkaline-earth   metals  ; 

Electrolytic   manufacture   of .     E.    Favier   and   A. 

Giraudet.     Fr.  Pat.  375,076.  Feb.  26,  1907.     See  XIA. 

Ozonising    gases    containing   oxygen ;     Process    for . 

Allgem.  Elektricitiits  Ges.      Fr.  Pat.  374,643,  Feb.  14, 

1907.     Under  Int.  Conv.,  Feb.  16,  1906. 
OxyoEN,  or  a  gaseous  mixture  containing  it,  is  caused  to 
pass  over  the  surface  of  incandescent  non-metallic  bodie^' 
at  a  velocity  exceeding  one  metre  per  scccmd.     This  ca 
be  accomplished  cither  by  j)rojecting  the  gases  through 
slit  over  the  surface  of  the  incandescent  body  or  by  causir 
the   incandescent   body  to  travel  in   the  gas  at  corre 
ponding  speed. — R.  S.  H. 
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Vm. -GLASS.  POTTERY.  AND   ENAMELS. 

P.\TENT.S. 

Begeverative  gas  furnaces  for  glass  and  other  purposes. 
C.  Deselle,  Colombes,  France.  Eng.  Pat.  20,955,  Sept. 
21,  1906. 

See  Ft.  Pat.  369,384  of  1906  ;  this  J.,  1907,  95.— T.  F.  B. 

Kilns;     Glazing    and    enamelling .     F.    W.    Jones, 

King's  Heath,  Worcester.  Eng.  Pat.  9,281,  April  19, 
1906. 
The  kilns  are  of  the  tunnel  type,  and  contain  longitudinal 
rails,  on  which  trolleys  carrying  the  articles  to  be  glazed 
or  enamelled  are  mounted.  The  tops  of  the  trolleys  are 
formed  of  firebrick  slabs  adapted  to  fit  together  end  to 
end  to  form  a  continuous  platform  through  the  kiln. 
The  side  edges  of  the  trolleys  are  bent  over  to  dip  into 
sand  troughs  along  the  sides  of  the  tunnel,  so  that  the 
platform  of  the  trolleys,  and  the  sides  and  arch  of  the 
tunnel  form  a  practically  closed  heating  chamber.  Heat 
is  supplied  from  an  exterior  furnace  and  exterior  heating 
flues  to  a  space  in  the  arch  of  the  kiln,  above  the  arch  of 
the  tunnel,  so  that  no  smoke  or  gases  can  come  in  contact 
with  the  articles  to  be  glazed.  The  heat'mg  space  in  the 
arch  of  the  kiln  is  provided  with  a  number  of  baffle-walls, 
so  that  the  kiln  becomes  gradually  hotter  from  the  entrance 
at  one  end  of  the  kiln,  up  to  the  point  where  the  furnace 
is  situated,  and  gradually  cooler  from  this  point  to  the 
other  or  outlet  end.  Sprocket  wheels  and  an  endless  chain, 
provided  with  arms  engaging  the  trolleys,  are  arranged 
below  the  latter,  for  the  purpose  of  moving  them  along 
the  kiln  as  required. — W.  C.  H. 

Ceramic  products  ;   Process  of  manufacture  of  light  (weight) 

.     M.   J.   Silvestre,  sen.     Second  Addition,   dated 

Jan.  5,  1907,  to  Fr.  Pat.  369,417,  Sept.  5,  1906  (this  J., 
1907,  96  and  690). 
This  addition  covers  the  use  of  all  sorts  of  wa.ste  materials, 
such  as  mineral  waste,  shells,  slag,  furnace  refuse,  etc., 
together  with  solid  vegetable  materials  to  produce 
ceramic  bodies  that  are  light  in  weight,  as  described  in 
the  original  patent.  —  \\\  C.  H. 

Ceramic  body  ;    Process  of  forming  a   new ,   and  of 

making   pottery   objects   of   all    kinds   therefrom.     Risler 
and  Co.     Fr.  Pat.  375,155,  Feb.  28,  1907. 

This  new  ceramic  body  consists  of  a  mixtvire  of  a  vitreous 
composition  having  a  high  content  of  silicic  acid,  with  a 
non-plastic  clay  or  quartz,  of  suitable  grain,  together 
with  a  plastic  clay  as  a  binding  material.  The  vitreous 
composition  Ls  made  by  fusing  together  quartz,  alkalis, 
alkaline  earths,  and  the  clayey  substance  so  that  the 
resulting  product  may  contain  at  least  75  \^t  cent,  of 
silicic  acid  and  10  per  cent,  of  clay. — W.  C.  H. 

IX.— BUILDING    MATERIALS.    CLAYS, 
MORTARS.   AND    CEMENTS. 

Cement  production  in  Canada.     J.  J.  Ball.     Eng.  and  .Min. 
J..  July  20,   1907.     [T.R.] 

That  the  use  of  Portland  cement  in  Canada  is  increasing 
at  a  remarkable  rate,  and  that  the  market  is  not  likely 
to  be  glutted  by  overproduction  as  was  at  one  time 
feared,  is  shown  by  the  figures  for  1906,  which  have  b-?en 
compiled  by  the  statistician  of  the  mines  branch  of  the 
Geological  Survey. 

Fifteen  plants  were  in  ojieration  in  1906,  with  a  total 
daily  capacity  of  about  10,500  bis.  Of  these,  eleven  were 
in  Ontario,  two  in  Quebec,  one  in  Nova  Scotia  and  one 
in  British  Columbia.  At  least  four  plants  are  under  con- 
struction, with  an  initial  capacity  or  4700  barrels. 

The  quantity  made  in  Canada  during  the  year  was 
2,152,562  bis.,  an  increase  of  39-6  per  cent,  over  1905. 
The  total  sales  were  2,119,764  bis.,  an  increase  of  57-4 
per  cent,  over  H)(>5.  The  average  price  pt^r  barrel  at 
the  works  in  1906  was  SI  49  as  compared  with  Sl-42  in 
1905.  The  total  value  of  cement  sold  was ;  1906, 
$3,164,807;    1905,   SI. 913,740. 


The  imports  of  Portland  cement  into  Canada  in  1906 
were  2,430,760  cwt.,  equivalent  to  694,503  bis.  of  350  lb. 
each.  The  value  was  8778.70(),  being  an  average  of 
SM2  per  barrel.  The  duty  is  12ic.  per  hundred  pounds. 
The  import  in  1905  was  equivalent  to  917,558  bis.,  at  an 
av>>rage  price  of  81-24  per  barrel. 

Little  cement  is  exported  from  Canada.  The  con- 
sumption is  therefore  practically  represented  by  the 
protluction  plus  the  imports.  The  accompanying  table 
shows  the  increase  in  the  consumption  of  Portland  cement 
during  the  past  six  years. 

Consumption  of  Cement  in  Canada. 


Year. 

Canadian,  bla. 

Imported,  bis. 

Total  biB. 

1901    

1902   

1903    

1904    

1905    

1906    

317,066 
594,594 
627,741 
910,358 
1,346,548 
2,119,764 

555,900 
544,954 

773,678 
784.630 
917,558 
694,503 

872,966 
1,139.548 
1,401,419 
1,694,988 
2,264,106 
2,814,267 

Patents. 

Plastic  material  [Clay,   etc.] ;    Methods  of  treating . 

'        A.    A.    Scott,    Knoxville,    Tenn.,    U.S.A.     Eng.    Pat. 
22,421,  Oct.  10,  1906.     Under  Int.  Conv.,  Oct.  12,  1905. 

See  U.S.  Pat.  816,385  of  1906  ;  this  J.,  1906,  427.— T.  F.  B. 

Bricks  and  the  like  ;    Drying  and  burning  .     A.   A. 

Gerv,  Reading,  Pa.,  U.S.A.  Eng.  Pat.  628,  Jan.  9, 
1907. 

See  Fr.  Pat.  373,118  of  1906  ;  this  J.,  1907,  692.— T.  F.  B. 

Blast-furnace  slags  and  other  silicate  mixtures;    Process 

for  the  treatment  of  for  the  production  of  cetnen- 

titious  material  therefrom.  B.  Bruhn,  Hamburg, 
Germanv,  Assignor  to  H.  Edmunds,  London.  LIS. 
Pat.  859,166,  July  2,  1907. 

See  Fr.  Pat.  354,790  of  1905  ;  this  J.,  1905,  1110.— T.  F.  B. 

Impregnating  pasteboard    and    other  coverings  for   roofs  ; 
Process  of  manufacture  of  a  special  resistant  material 

for .     O.    Schreiber.     Fr.    Pat.   374,830,   Feb.    19, 

1907. 
This  impregnating  material,  which  resembles  caoutchouc, 
is  made  from  pitch  obtained  in  the  distillation  of  coal-tar, 
petroleum,  certain  animal  products  (e.g.,  stearine  pitch 
or  pitch  furnished  by  wool  grease)  or  mineral  material 
(as  ozokerite,  fossil  wax),  or  from  a  mixture  of  these 
residues.  The  process  consists  in  subjecting  the  pitch 
residue  to  a  preliminary  heating,  and  then  forcing  cold 
air  through  it,  with  the  simultaneous  addition  of  an 
oxidising  body,  such  as  "  manganese  or  sulphuric  acid 
and  the  ultimate  addition  of  formaldehyde." — W.  C.  H. 


X.— METALLURGY. 


Mineral  exports  of  Brazil. 
1907. 


Eng.  and  Min. 
[T.R.] 


J.,  July  13, 


AccoRDiNa  to  official  statistics  the  mineral  exports  from 
Brazil  in  1905  and  1906  were  as  follows  : — 


Gold  (bar  and  scrap)   3,881  (a) 

Diamonds    $449,172 

Carbons 356,784 

Precious  stones    I  278,925 

Crystal i  57,363 

Monazite   4,437(ft) 

Graphite    3,395(a) 

Manganese I  224.377(6) 

Mica I  1,358(0) 

Copper  ore    i  658(6) 

Platinum 72(a) 


4,56«(a) 
$1,055,444 
992.164 
438.750 
32,978 
4.352(6) 
2,563(0) 
121,381(6) 
6.123(0) 
1,484(6) 


(a)  Kilograms. 


(6)  Metric  tons, 
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Sew  prvdmrtioH  of  ctidmiuni.      Eng.  and  Min.  J.,  July  20, 

IVHIT.  [T.R.] 
The  iMxxluition  of  jnotAllio  i-a«tniiiiM)  h.v*  Won  uiuler- 
lAkon  l>v  tlu'i;ra<j;«'lli  llu'mieal  (.\)iui>Hny  at  (.'lovolmul,  (^liio. 
HeiYtii/urx"  otwlmiiiin  lia-;  Ihmmj  priHlurod  only  in  lioliiium 
anil  Sil«'> ill.  riu>  i>ri»«lui  tioM  of  the  formor  coimtry  wtis 
noviT  laryo.  juul  nsoiitly  the  world's  sni>ply  has  been 
fumi-shoil  by  Silfsia  alone.  The  ort»  of  the  .lopliu  district 
is,  on  the  whole,  inunonsely  richer  in  ea«lnuiini  than  the 
ore  of  Silesia,  but  under  the  general  eontlitions  of  zinc 
smelting;,  it  has  not  lHH>n  considered  worth  while  to 
attein|<t  to  save  cadmium  as  a  by-product,  whiih  would 
have  involved  the  separate  tnatment  of  the  first  blue 
powder  and  oxide.s.  with  other  complications.  .Moreover, 
the  pfixiuction  of  so  nuich  ciidnuum  as  would  be  po.ssible 
frwni  the  Joplin  ore  would  cause  a  heavy  fall  in  i)rice. 
The  (trtxluction  of  the  metal  was  not  started  until  after 
an  attempt  to  market  the  cadmium-bearing  by-product 
in  Kurope  had  failed. 

Boridt*  ol  iron  :  Preparation  and  properties  of .   Binet 

du  Jassonnei.x.  ("ompt.  rend..  1907.  145,  121—12.3. 

Fkrrkis  oxalate  is  calcined,  and  the  oxide  so  produced 
fci  rwiueed  to  metal  in  a  current  of  hydrogen.  This  finely- 
divided  iron  is  then  mixed  with  boron,  compressed  into 
blocks,  and  the  mixture  heated  in  a  magnesia  boat,  in 
a  ponvlain  tuf>e.  in  a  current  of  hydrogen  and  afterwards 
in  a  magnesia  crucible  in  an  electric  funiace.  The  com- 
pound. FeaB.  has  a  crystalline  structure  and  a  steel-grey 
colour.  It  has  a  s]».  gr.  of  7-37  at  18""  C.  It  is  rapidly 
oxidised  bv  moLst  air.  even  in  the  cold,  but  by  dry  air 
only  at  a  low-red  heat.  It  is  only  slightly  attacked  by 
hot  sulphuric  a«id  or  hydrochloric  acid.  Strong  cold 
nitrii-  atid  dissolves  it  very  readily.  Another  compound, 
FeBj.  was  also  obtained  :  it  has  a  sp.  gr.  of  4-3,  is  some- 
what friable,  and  Ls  but  slightly  oxidised  in  moist  air. 
Hot  strong  hydrochloric  acid  attacks  it  but  slightly, 
whilst  nitric  acid  dissolves  it  readily. — G.  W.  McD. 

P.\TENT.S. 

MtUing  proetss  and  furnace  therefor.  A.  Koch,  Hannover- 
Li.-.t.  Cermanv.  Eng.  Pat.  14,710,  June  27,  1906. 
Under  Int.  Conv.,  June  27,  190.x 

See  Ft.  Pat.  367,470  of  1906  ;  this  J.,  1906,  1154.— T.  F.  B. 

braAn  ;   Manufacture  of .     Centralstelle   fiir   Wissen- 

M  haftlw  h-technLsche  Untersuchungen,  G.ra.b.H. , 
NeuljalteLsberg.  (Jermanv.  Eng.  Pat.  17,758,  Aug.  7, 
I9IHI.     Inder  Int.  Conv.".  Aug.  21,  1905. 

Ijf  order  to  prevent  bras.*  from  becoming  brittle  when 
heated  to  tem|i*Tatures  of  from  30<»  to  .')00'  C,  an  amount 
of  ph(jnphoniH  is  abided,  during  the  process  of  manu- 
(arture.  »uch  that  the  alloy  will  contain  from  003  to  0-10 
per  cent,  of  phor<phoru.s.  -(i.  \V.  .Mel). 

Magnetic  bodtf  ;  Process  of  improving  the  magnetic  qualities 

of  a .     K.  A.  Hadficid,  Sheffield.     Eng.  Pat.  2377, 

Jan.  »!.  1907.      I'nder  Int.  Conv.,  July  5,  1906. 

See  I'.S.  Pat.  836  7.'>.',  of  VMW, ;  this  J.,  1W>7,  155.— T.  F.  B. 

Flux   for   iron.        .1.    Uavie^.    Birmingham.        U.S.    Pat. 
8.'i8..'>82.  July  2,    1!K»7. 

8ee  Kng.  Pat.  23,7H3  of  1905  ;  this  J.,  1  W)6,  1 153.— T.  F.  B. 

M'taUurgical  rrduction  and  vulting  procesnes  ;  Method  of 

carrying   out .     A.    J.    Peten.«on,    Alby,    Sweden. 

r.H.  Pat.  8.'>M.622.  July  2.  IWt7. 

See  Fr.  Pat.  370.910  of  \\HH\ ;  thi-  J..  HK>7,  327.— T.  F.  B. 

Ortt :  Art  of  treating .     R.  .McKnight,  PittHburg,  Pa. 

r.H.  Pat.  H.5«,667.  July  2.  liH»7. 
A  KEnufTOHY  ore  »  mixed  with  Hufhcxnt  Hr^dium  chloride 
to  convert  the  refra<  tory  eletnentii  into  "  oxynaltM  of 
•odiam."  and  the  mixture  m  rc>a«ted  bv  agitating  it 
vhikt  a  rarrent  of  gao  crmtaining  oxvg«-n,  previously 
b*"*"'  •'■  '■"•^  C,  is  dirtfted  on  to  it,  fjut  without  nub- 


jecting  it  to  any  further  source  of  heat.  Any  metallic 
chlorides  vt)latilised,  are  condensed,  and  the  residual 
ore  is  treated  by  amalgamation,  the  solution  of  the  non- 
volatile chlorides  obtained  being  treated  by  a  wet  method. 

—A.  G.  L. 

Blast-furnace.  G.  D.  Buhner,  Duquesne,  Pa.,  Assignor 
to  J.  Johnston,  Homestead,  Pa.  U.S.  I'at.  858,949, 
July  2,  1907. 

The  blast-furnace  consists  of  a  suitable  foundation 
carrying  tuiiversal  bearings,  comprising  "  trunnioned 
rings  "  and  roller  bearings,  which  supjuirt  an  inclined 
ta]H»ring  rotating  shell.  This  shell  has  a  lining  of  non- 
fusible  material  ;  at  its  larger  end  is  mounted  a  "  feed 
head,"  consisting  of  a  shoot  and  fuel-supply  pijies,  whilst 
a  cinder-  and  dust-collector  is  constructed  on  the  founda- 
tion at  the  smaller  and  lower  end  of  the  shell.  This 
collector  communicates  by  means  of  a  flue  with  the 
interior  of  the  shell,  whilst  a  second  flue  leads  from  the 
collector  to  a  stack,  the  lower  end  of  this  flue  being 
normally  closed  by  a  gate.  A  tilting  ladle  is  mounted 
beneath  the  smaller  end  of  the  shell  and  is  furnished 
with  a  tap-hole  near  its  upper  edge  ;  adjacent  to  this 
tap-hole,  a  trough  is  suspended  from  the  collector.  Means 
are  provided  whereby  easy  access  can  be  had  to  the 
second  flue,  as  well  as  means  for  revolving  the  shell. 

—A.  G.  L. 

Tin    from    tin    ores ;     Process    of    extracting .      H. 

Brandenburg,     Kempen    on     Rhine,     Germany.     U.S. 
Pat.  859,184,  July  2,  1907. 

See  Ft.  Pat.  370,355  of  1900  ;  this  J.,  1907,  260.— T.  F.  B. 

Tin    from    tin    products    containing  iron ;    Process    for 

extracting .     H.  Brandenburg,  Kempen  on  Rhine, 

Germany.     U.S.  Pat.  859,594,  July  9,  1907. 

See  Fr.  Pat.  370,355  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 

Aluminium  alloys  ;    Method  of  and  means  for  casting . 

W.  A.  McAdams,  Bay  Shore,  N.Y.     U.S.  Pats.  859,612 
and  859,888,  July  9,  1907. 

See  Eng.  Pat.  16,168  of  1906  ;  this  J.,  1907,  98.— T.  F.  B. 

Ores  containing  nickel ;    Treatment  of .     R.   W.   E. 

Maclvor,   Assignor  to  Metals   Extraction  Corporation, 
Ltd.,  London.     U.S.  Pat.  859,776,  July  9,  1907. 

See  Eng.  Pat.  6255  of  1905  ;   this  J.,  1906,  541.— T.  F.  B. 

Iron   and  steel  ;    Process  for  plating tvith  alloys  of 

aluminium.     Deutsche     Wachwitzmetall-Akt.-ges.     Fr. 
Pat.  374,814,  Feb.  19,  1907. 

The  aluminium  alloy,  in  the  form  of  tliin  sheet  or  foil, 
is  applied  to  the  surface  of  the  plate  of  iron  or  steel,  and 
the  whole  subjected  to  pressure  at  a  moderate  temperature. 
The  plate  is  then  rolled  at  a  temperature  near  the  melting 
point  of  the  alloy. — O.  F.  H. 

Steel  containing  a  high  percentage  of  manganese  ;  Manu- 
facture   of .     C.    H.     Kelsall.     Fr.    i'at.    375,148, 

Feb.  28,  1907.     Under  Int.  Conv.,  Sept.  14,  1906. 

Soft  and  "  spongy  "  or  "  porous  "  steel  obtained  from  the 
Bessemer  converter  is  added  to  rich  ferronianganese  in 
the  molten  condition. — O.  F.  H. 

Metals  ;  Process  of  heating without  oxidation.     F.  J.  C. 

Jones.     Fr.  Pat.  374,891,  Feb.  20,  1907. 

The  furnace  comprises  one  or  more  gas-producers,  a 
(ombustion  chamlxir,  and  a  muffici  in  which  the  metals 
are  heated.  Part  of  th(!  gas  from  the  producer,  previously 
heated  to  a  temix-rature  at  least  as  high  as  that  to  which 
the  metal  is  to  Im;  heated,  is  first  used  to  j)rovide  a  non- 
oxidising  atiiiosj)hcre  inside  the  muffle,  and  is  afterwards 
burni^d  in  the  combustion  chamber  of  the  furnace.  When 
metals  are  to  Ix;  heated  which  rea<lily  combine  with 
sulphur,  the  gas  used  in  the  interior  of  the  muffle  is 
obtained  from  a  H(q)arate  ])roducer  using  charcoal  as  fuel. 
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The  apparatus  may  be  modified  by  placing  a  trough  filled 
with  flue-dust  or  other  light  material  in  front  of  the 
mouth  of  the  mufHe.— O.  F.  H. 

Metals  in  a  finely-divided  state  ;   Process  for  the  agglomera- 
tion,  by   pressure,   of  all ,    and  their  applications. 

Societe  anon.  Le  Carbone.     Fr   Pat.  375,180,  March  1, 
1907. 

The  powdered  metals  or  alloys  are  heated  in  a  reducing 
atmosphere,  moulded  under  pressure,  and  reheated.  The 
process  may  be  used  for  the  manufacture  of  decorative 
ornaments,  brushes  for  electrical  machines,  bearings,  etc. 

— O.  F.  H. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Iron-nickel    accumulator ;      Processes    in    the .     /. 

Nickel   peroxide   electrodes.     F.    Foerster.     Z.    Elektro- 
chem.,  1907,  13,  414—434. 

Contrary  to  the  conclusions  of  Zedner  (this  J.,  1905, 
1239  ;  1906,  765)  the  author  finds  that  the  lower  oxide 
{hydroxide)  of  nickel,  Ni(0H)2,  upon  anodic  oxidation, 
takes  up  more  oxygen  than  corresponds  to  the  sesquioxide  ; 
the  oxidation-product  probably  contains  some  peroxide, 
Ni02.  In  the  freshly  charged  electrode  some  of  this 
peroxide  is  present,  but,  upon  standing,  oxygen  is  evolved, 
and  the  potential  falls  to  the  value  characteristic  of  the 
sesquioxide  ;  a  similar  fall  rapidly  occurs  when  current 
is  taken  out  of  the  cell.  Thus  the  main  portion  of  the 
discharge  is  provided  for  by  the  sesquioxide.  During 
the  charge,  however,  the  potential  rapidly  attains  a  value 
higher  than  that  of  the  sesquioxide,  and  it  appears  that 
the  peroxide  is  the  first  product  of  oxidation  of  the  lower 
oxide.  With  a  sufficiently  low  current  density,  the 
process  of  charging  can  be  carried  to  a  high  point  with 
very  little  loss  ;  beyond  this,  a  still  further  charge  can  be 
introduced,  but  with  a  much  lower  current  efficiencv. 

— R.  S.  H. 

Electrolytic   analysis  ;     New   apparatus   for    rapid . 

F.  C.  Frary.     Z.   Elektrochem  ,  1907,  13,  308—309. 

Rapidity  in  electrolytic  analysis  has  been  secured  by 
powerful  stirring  of  the  electrolyte,  which  has  generally 
been  effected  by  causing  one  or  other  of  the  electrodes 
to  rotate.  In  order  to  obviate  the  necessity  for  an  electric 
motor,  the  author  has  employed  two  arrangements  which 
enable  the  electrolyte  to  be  stirred  rapidly  by  effecting 
the  electrolysis  in  a  magnetic  field  ;  as  is  well  knowTi  a 
conductor  suitably  disposed  in  a  magnetic  field  tends  to 
rotate.  Two  methods  of  arranging  the  apparatus  are 
shown  in  the  figures.  In  both  cases,  8  represents  the 
field  coil.  In  the  second  case  (Fig.  2),  an  annular  glass 
vessel.  E,  with  a  mercury  cathode,  is  employed,  and  a 
central  iron  core,  B,  serves  to  strengthen  the  field  and 
ensure  a  rapid  rotatory  motion  in  the  electrolyte.     I're- 


+      I 


!FiG.  1. 


Fig.  2. 


liminary  experiments  on  the  rapid  deposition  of  copper 
and  iron  have  already  been  successfully  carried  out, 
and  it  is  intended  later  to  communicate  further  results. 

— R.  S.  H. 

Deposition  of  metals,  using  a  mercury  cathode  and  rotating 

anode  ;    Effect  of  sulphuric  acid  on  the  .     L.   G. 

Kollock  and  E.  F.  Smith.     J.  Amer.  Chem.  Soc,  1907, 
29,   797—806. 

The  volume  of  solution  taken  (including  the  acid  added 
in  all  cases  except  that  of  zinc)  was  10  c.c.,  containing 
0-25  grm.  of  metal,  the  current  was  maintained  at 
2  amperes,  and  the  E.M.F.  varied  between  2  and  4-5  volts. 
Concentrated  sulphuric  acid  was  added  in  amounts 
varying  between  1  and  5  c.c.  The  results  obtained  were 
as  follows  : — Zinc. — Using  1  c.c.  of  acid,  0-25  grm.  of 
metal  was  deposited  in  10  mins.  ;  with  5  c.c.  of  acid, 
precipitation  was  only  complete  in  15  mins.  Copper. — 
In  the  presence  of  1  c.c.  of  acid  and  with  an  E.M  F.  of 
3 — 3-5  volts,  0-2485  grm.  was  precipitated  in  10  mins. 
Using  .5  c.c.  of  acid,  precipitation  was  complete  in  25  mins. 
Cadmium. — The  results  were  very  similar  to  those  obtained 
with  copper.  Iron. — The  effect  here  was  most  marked. 
In  the  presence  of  1  c.c.  of  acid,  a  trace  of  iron  was  left 
in  solution  after  40  mins.,  but  even  with  4  c.c.  of  acid, 
the  metal  was  not  completely  held  in  solution.  The  same 
effect  was  observed  with  solutions  of  the  sulphates  of 
nickel  and  cobalt.  Thus,  with  2  c.c.  of  acid  in  a  solution 
containing  0-25  grm.  of  nickel,  the  liquid  after  35  mins. 
still  showed  traces  of  the  metal. — C.  A.  W. 

Stan  nates    and    borates  ;      Electrolysis    of .      /.     A. 

Coppadoro.     .\nn.  Soc.  Chim.  di  Milano,  1906  ;    Chera.- 

Zeit.,  1907,  31,  Rep.,  336. 
When  a  cold  concentrated  solution  of  sodium  or  j)otassium 
stannate  is  electrolysed  in  a  divided  cell,  using  two 
platinum  electrodes,  a  steady  evolution  of  hydrogen 
occurs  at  the  cathode,  and  metallic  tin  is  deposited  on 
the  electrode.  At  the  anode,  although  a  current  of 
30 — 200  amperes  may  be  eini)loyed,  the  theoretical 
quantity  of  oxygen  is  liberated,  and  stannic  acid, 
H4Sn04  is  i)recipitated.  After  the  electrolysis  is  complete, 
no  trace  of  oxidising  agent  can  be  detected.  If,  however, 
about  1  ])cr  cent,  of  an  alkali  (Inoiide  be  added  to  the 
solution,  less  than  the  theoretical  amount  of  oxygen  is 
evolved  at  the  anode,  and  the  solution  contains  a  jxr  salt, 
the  active  oxygen  of  which  corresponds  to  the  missing 
amouDt  of  oxygen.  The  electrolysis  of  alkali  borates 
under  the  same  conditions,  either  with  or  without  the 
addition  of  fluoride,  does  not  lead  to  the  formation  of 
peroxide. — J.  C.  C. 
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Phtimmm ;     EUHralytir  oridation   of  .        C.    Marie. 

Compt.  rvnd..  IWT,  145.  117—118. 

KoHLRJirscH.  in  usiiii;  platinum  electrodes  for  the  elec- 
tnilysis  of  a  solution  of  platinie  chloride,  has  noted  the 
appearance  of  a  brown  coloration  on  the  anode.  The 
s«me  phenomenon  has  been  observed  by  the  author  in 
elet-trolvsini;  .V  ,  sohitions  of  sulphuric  acid,  nitric  acid, 
hydrix-hloric  acid,  and  sodium  hydroxide.  On  treatinj; 
the  antxie  with  a  dilute  solution  of  potassium  iodide  and 
hydriH-hloric  acid,  a  rt"d  coloration  is  obtained,  similar  to 
that  obs*>rviHl  when  {>otassium  iodide  is  added  to  a  dilute 
solution  of  platinic  chloride.  At  the  same  time  free  iodine 
is  liberated  and  can  be  detected  with  chloroform.  After 
the  above  treatment,  an  anode  with  an  area  of  1(X)  sq.  cm. 
which  had  been  used  for  a  ]K>riod  of  12  hours  with  a 
current  of  J  amp  res  had  lost  weight  to  the  extent  of 
0-8  mgrm.  The  brown  deposit  is  considered  to  be 
platinum  peroxide. — CJ.  W.  McD. 

Combu-xlion    of    nitrogtn    in    the    high-tension    arc    flame  ; 

Validity  of  the  law  of  mass  action  in  the .    W.  Niiranen 

and  M.  Le  Blanc.      Z.  Elektrochem.,  1907, 13,  297—305. 

The  authors  have  made  an  extensive  experimental 
investigation  of  the  concentration  of  nitric  oxide  formed 
in  the  high-tension  arc  flame,  with  mixtures  of  oxygen 
and  nitrogen  of  widely  varying  composition.  With 
mixtures  containing  up  to  al>out  75  per  cent,  of  oxygen, 
fairly  close  agreement  is  found  with  the  theoretical  values 
for  a  simple  equilibrium,  but  in  the  case  of  mixtures 
eoataining  higher  percentages,  a  marked  discrepancy  is 
obeerred  ;  this  seems  to  the  authors  to  be  due  largely 
to  the  change  in  the  character  of  the  arc  flame,  which  was 
smaller  and  very  unsteady  under  the.se  conditions. 
Kvidenre  is  put  forward  in  view  of  the  belief  that  the 
reai  tion  is  monomoleoular  and  can  be  expressed  as  : 
N'O  ^  \  -f  0.  By  rapidly  cooling  the  gases  by  drawing 
tbem  direct  from  the  arc  through  a  cooled  quartz  tube, 
a  marked  increase  in  the  percentage  of  nitric  oxide  is 
observed.  The  rapidity  of  the  reaction  is  clearly  indicated 
by  the  fact  that  in  some  experiments  with  a  velocity  of 
the  air  of  72  to  7»)  litres  per  hour,  the  concentration  of 
nitric  oxide  is  only  reduced  to  half  that  obtained  with 
0  to  3  litres  per  hour.  In  some  experiments  with  "  flame  " 
carbon  arc?,  using  12fJ  volts  and  5  to  9  amperes,  only 
negligible  quantities  of  nitric  oxide  were  produced. 

— R.  S.  H. 

pTfinnnf  sulphonif  chloride  ;  Electrolytic  reduction  of . 

¥.   Fi^-hter  and  W.   Bernoulli.     Z.  Elektrochem.,  1907, 
13,  3li;— 312. 

p-ToLCKSK  scLTHOvic  cuLORtuE  Can  be  elcctrolytically 
reduced,  with  a  fairly  good  yield  of  p-tolylmercaptan 
(which  pas«e«  into  the  disulphide  on  standing),  in  aqueous 
alcoholic  solution.'s  of  hvdrot  hloric  acid,  if  titanou.s  chloride 
be  employerl  aa  a  catalyst.  By  the  H.se  of  a  rotating  lead 
rathfjfle  and  a  current  density  of  0-13  amp 're  ):>er  sq.  cm., 
good  yi^-Hs  are  al»o  obtainable  in  alcoholic  sulphuric  acid 
MTjIution.  pToluenesulphinic  acid  forms  a  direct  intcr- 
nuTJiat*-  product,  and  under  ill -defined  experimental 
condition!*,  other  prfKiucts  are  obtained  with  a  corres- 
ponding diminution  in  the  yield. — R.  S.  H. 

Patents. 

ttuirolpsis  ;  Continuous .     O.  B.  Rainbaldini,  .Milan, 

lUly.     Eng.  Pat.  8039,  April  3.  IWK5.     Under  Int.  Con  v., 
April  3.   l'Ji)5. 

Heb  Vr.  Pat  3*W.H26  of  IWW  ;  thin  .J.,  190r,,  »J)2.— T.  F.  B. 

Ch^mirjil    TfnrtionA  :  EUdrir    jJnnt    for    producing . 

I    Mowirki.   Pr»'ibiirif.  fiwit/erland.      Kng.   Pat.   14,269, 

.Ian»>2l.  HKifl.     LndfT  Int.  fonv.  .Jan.  17,  1906. 

The  terminaU  lA  the  m.fjondary  winding  of  an  induction 

coil  are  > *>nne«;t«l  with  neparat^d  elr-f  tro<i«H  in  a  generator 

circuit,  and  a  iifiark  gap  i«i  arranged  in  parallel  with  the 

Fp  br-tw«>«>n  th«"  '•Ktrodca  and  the  'oIIm  of  low  reiistancc. 
■  r,     u,\    in    nrrieM    with    condenwrH.    and 
'r'jflen  and  th'-  con  due  torn,  of  lower 
t-  .    •  u<^\<-*,  are  nnneo-Hwary.      B<,lh  the 
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conductors  leading  to  the  low-resistance  coils  are  connected 
with  a  condenser,  in  order  to  effect  short-circuiting  of 
the  high-frequency  alternat 
ing  current  passing  tluough 
the  low-resistance  coils. 

—B.N. 

Gases ;     Electrolytic    produc- 
tion and  separate  collection 

of .  J.  Wetter,  London. 

^  From    Elektrizitats    A.-G. 

vorm.  Schuckert  und  Co., 
Niirnberg,  Bavaria.  Eng. 
Pat.  17,981,  Aug.  10,1906. 

The  outer  vessel,  a,  acts  as 
one  electrode,  the  .second 
electrode,  b,  being  supported 
in  a  bell,  c,  of  insulating 
material.  The  latter  dips 
down  to  such  a  depth  in  the 
electrolyte,  that  the  lines  of 
current  flow  Jire  from  b  to 
the  outer  vertical  walls  of  a, 
the  base,  d,  being  covered 
with  insulating  material ; 
consequently,      no      gas      is 

xi —  — liberated  in  the  space  between 

the  two  bells,  a  and  c. — B.  N. 

Incandescence  bodies  for  electric  glow  lamps  ;  Method  of 

producing  metallic .     Deutsche  Gasgliihlicht  A.-G. 

(Auerges.).     Eng.  Pat.  14,816,  June  28,  1906.     See  II. 

Glow-bodies     for     electrical     apparatus ;    Metallic . 

A.  Lederer.     Eng.  Pat.  20,209,  Sept.  II,  1906.     Sec  II. 

Electrolytic  diaphragms.     I.  L.  Roberts,  New  York.     Eng. 
Pat.  14,922,  June  30,  1906. 

See  Fr.  Pat.  367,835  of  1906  ;  this  J.,  1906,  1156.  Refer- 
ence is  directed,  under  Sect.  1,  Sub-sect.  6,  of  the  Patents 
Act,  1902,  to  Eng.  Pat.  13,358  of  1894.— T.  F.  B. 

AccumulcUors ;  Electric .     C.    Haunz,    liondon,    and 

The  A.B.P.  Accumulator  Co.,  Ltd.,  Stockton-on-Tees. 
Eng.  Pat.  17,539,  Aug.  3,  1906. 

Wooden  .separators,  for  electric  accumulators,  are  pre- 
pared by  treating  wood  for  6  to  8  hours,  at  a  raised 
temperature,  with  a  solution  of  j)otassium  hydroxide, 
the  pressure  in  the  vessel  during  the  treatment  being 
maintained  about  20  lb.  above  that  of  the  atmosphere. 

— B.  N. 

Henting   molten   or   semi-molten   materials   by   electricity ; 

Method    of .     F.     WjTine,    London.     Eng.    Pat. 

18,835,  Aug.  22,  1906. 

See  U.S.  Pat.  848,422  of  1907 ;  this  J.,  1907,  622.— T.  F.  B, 

Electric  transformer  furnaces.  0.  Frick,  Stockholm.  Eng. 
Pat.  29,271,  Dec.  22,  1906.  Under  Int.  Conv.,  Dec.  27, 
190.-,. 

See  Fr.  Pat.  372,801  of  1906  ;  this  J.,  1907,  534.— T.  F.  B. 

Electric   furnaces  ;     Crowns   or   covers   of .     R.    B. 

Raiisford,  Ujjpcr  Norwood.  From  Hoc.  Anon.  Electro- 
inetallurgique  (proc.  P.  Girod),  Ugine,  France.  Eng. 
Pat.  3276,  Feb.  9,  1907. 

See  Addition  of  Dec.  7,  1906,  to  Fr.  Pat.  350,524  ;  this 

J.,  1907,  535.— T.  F.  B. 

Lining  tanks  for  elecJ,roli/tic  work  ;    Method  of .     J.  F. 

Milier,  Trail,  British  Columbia.  U.S.  Pat.  857,886, 
June  2.5,   1907. 

Meltei>  (usphaltum  is  run  into  grooves,  cut  in  the  interior 
Hurfacfr  of  the  walls  of  an  electrolytic  tank  comjmscd  of 
section.**,  HO  a.s  to  form  a  lay(;r,  and  a  flame  is  passed  over 
it  in  order  to  exjx-l  bubblcK  or  other  imj)erfe(;tionH.  These 
ofH-rations  are  rejH-atcd  until  the  coating  in  the  grooves 
iM  KufJi<  if-ntly  thick,  nnfl  the  entire  inner  stirface  of  the  tank 
Im  then  treated  in  a  similar  manner.  -  B.  N. 
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[Electrodes  for]  Electrolytic  cell.     A.  0.  Tate,  New  York. 
U.S.  Pat.  857,909,  June  25,   1907. 

The  electrode  comprises  a  series  of  positive  and  a  series 
of  negative  plates,  of  relatively  good  conductivity,  each 
series  being  provided  with  holes  or  openings,  so  that  the 
plates  may  be  threaded  on  to  two  conducting  bolts  with 
conducting  washers  between.  The  two  series  are  nested 
together,  with  insulating  strips  between  the  pairs  of 
plates.  By  means  of  end  plates  of  an  insulating  material, 
binding  plates  of  metal,  and  nuts,  the  parts  of  the  elec- 
trodes are  bound  together  in  such  a  marmer  that  only  the 
lateral  edges  or  faces  of  both  sets  of  plates  are  exposed 
to  the  electrolyte. — B.  N. 

Apparatus  [Electrodes]  for  treating  liquids  electrolytically 
A.  0.  Tate,  New  York.     U.S.  Pat.  857,910,  June  25,  1907. 

The  electrode  comprises  an  insulating  supporting  frame, 
which  is  provided  with  ridges  on  its  opposite  faces,  and 
with  sets  of  conductors  alternately  secured  between  the 
ridges.  The  anodes  and  cathodes  are  arranged  alternately, 
and  slipped  between  the  ridges.  One  set  of  conductors 
thus  connects  the  anodes  at  one  side  of  the  frame  to  a 
terminal  of  an  electric  generator,  whilst  the  second  set  of 
conductors  connects  the  cathodes  to  the  other  terminal. 
Any  one  of  the  electrodes  may  be  readily  removed  or 
replaced. — B.  N. 

Storage  battery  electrode.  T.  A.  Edison,  Llewellyn  Park, 
Assignor  to  Edison  Storage  Batterv  Co.,  West  Orange, 
N.J.     U.S.  Pat.  857,929,  "June  25,' 1907. 

See  Eng.  Pat.  1927  of  1906 ;   this  J.,  1906,  432.— T.  F.  B. 

Carbide  from  lime  and  carbon  ;    Process  of  continuously 

producing .     A.  J.  Petersson,  Albv,  Sweden.     U.S. 

Pat.  858,623,  July  2,  1907. 

See  Fr.  Pat.  370,912  of  1906  ;  this  J.,  1907,  327.— T.  F.  B. 

Battery ;    Primary  and  secondary .     T.   A.    Edison, 

Orange,  N.J.,  Assignor  to  Edison  Manufacturing  Co., 
West  Orange,  N.J.     U.S.  Pat.  858,862,  July  2,  1907. 

In  batteries  where  an  alkaline  electrolyte  is  employed, 
the  addition  of  an  alkali  .silicate  is  found  to  be  advantageou.s. 
With  metallic  zinc  as  one  electrode  and  a  depolarising 
mass,  e.g.,  nickel  hydroxide  as  the  other,  an  alkaline 
electrolyte  containing  potassium  silicate  is  employed. 
Similarly,  metallic  magnesium  and  nickel  hydroxide 
electrodes  can  be  used  in  conjunction  witJi  an  alkaline 
electrolyte  containing  zincate  and  silicate. — R.  S.  H. 

Liquors  ;   Process  of  treating by  electricity.     C.  H.  C. 

Koch,  Assignor  to  Chicago  Distributing  and  Trading 
Co.,  Chicago,  111.     U.S.  Pat.  859,178,  July  2,  1907. 

The  liquor  is  confined  in  a  wooden  receptacle,  so  that 
only  the  wood  comes  into  contact  with  the  liquid,  and 
metallic  electrodes  are  applied  externally  to  the  ends  of 
the  cask,  sheets  of  "  moisture-holding  material  "  being 
placed  between  the  metal  and  the  wood.  The  current 
is  thus  transmitted  to  the  liquor  directly  from  the  wood. 

— B.  N. 

Electric  light  illuminant.     R.  H.  Read,  Assignor  to  Oeneral 
Electric  Co.      U.S.  Pat.  859,840,  July  9,   i!)07.     .SVc  II. 

Mastics  ;    Electrolytic  process  of  manufacture  of by 

the  aid  of  hydroxides  of  iron  and  nickel,  for  the  formation 
of  electrodes  and  accumulator  plates.  Nya  Ackumulator 
Aktiebolaget  Jungner.  Fr.  Pat.  374,597,  Feb.  13,  1907. 
Under  Int.  Conv.,  Feb.  16,  1906. 

Iron  or  nickel,  in  the  form  of  shavings  or  powder,  is  first 
covered  with  finely-divided  metals,  such  a.s  copjier  and 
mercury,  which  are  more  electro-negative  than  the 
shavings,  and  the  latter  are  then  moistened  with  an 
appropriate  electrolyte,  such  as  a  solution  of  an  ammoniuni 
salt.  On  exposure  to  the  atmosphere,  a  progressive 
continuous  oxidation  occurs,  producing  a  substance 
analogous  to  mastic.  In  the  case  of  the  mastic  compo.sed 
of  iron  rust,  the  oxide  is  soaked  in  an  a<lhosive  liquid,  such 
as  a  solution  of  caoutchouc  iu  <  arbon  bisulphide,  after 
which  the  mastic  is  reduced  electrolvticallv  in  an  alkaline 


solution,  and  finally  compressed.  The  mastic,  as  prepared 
in  this  manner  is  used  as  an  electrode  in  an  accumulator 
with  alkaline  electrolyte,  the  second  electrode  consisting 
of  a  hydroxide  of  nickel.  A  molecular  adherence  of  the 
active  mass  to  the  metallic  support  is  obtained  by  a 
previous  oxidation  of  the  metal  of  the  latter. — B.  N. 

Electrodes  for  accumulators  ;    Process  of  formation  of 

by  electrolytic  oxidation  of  nvigmitic  metals.  Nya 
Ackumulator  Aktiebolaget  Jungner.  Fr.  Pat.  374,598, 
Feb.  13,  1907.     Under  Int.  Conv.,  Feb.  16,  1906. 

Magnetic  metals  are  converted  into  active  masses,  for 
use  in  accumulators,  by  immersing  them,  in  the  form  of 
plates,  network,  etc.,  as  anodes  in  a  suitable  electrolyte, 
such  as  an  alkali  solution,  with  or  without  the  addition 
of  small  quantities  of  substances  which  facilitate  oxida- 
tion, or  which  otherwise  favourably  affect  the  result  of 
the  operation,  as,  for  example,  ammonia,  and  certain 
organic  substances.  The  electrolyte  is  "  absorbed  or 
gelatinised  by  a  porous  substance,"  for  example,  by 
making  it  into  a  paste  with  an  alkaline  hydroxide,  only 
slightly  soluble  in  water,  such  as  calcium  hydroxide. 
Several  such  plates  may  be  united,  and  used  as  positive 
electrodes  in  an  accumulator  with  an  alkaline  electrolyte, 
the  negative  electrodes  consisting  of  iron,  cadmium,  or 
their  active  oxygen  compounds. — -B.  N. 

Incandescence  lamp   filaments   of  tungsten  ;     Manufacture 

of .     Consortium  fiir  Elektrochem.  Ind.  G.m.b.H. 

Fr.  Pat.  374,659,  Feb.  15,  1907.     See  IL 

Filaments  for  electric  incandescence  lamps  ;    Manufafture 

of    metallic    [tungsten] .     Deutsche    Ga«gliihlicht 

A.-G.  (Auerges.)  Fr.  Pat.  375,133,  Feb.  27,  1907. 
See  II. 

Permanganates   of   the   alkali   and   alkaline-earth    metals ; 

Electrolytic    manufacture   of .     E.    Favier   and   A. 

Giraudet.     Fr.    Pat.    375,076,    Feb.    26,    1907.     Under 

Int.  Conv.,  Feb.  26,  1906. 
A  SOLUTION  of  an  alkali  manganate  is  treated  with 
ozonised  air  or  oxygen,  and  an  electric  current  is  simul- 
taneously passed  through  the  liquid.  The  ])roducts  are 
separated  in  a  suitable  manner,  and  the  alkali  hydroxide 
is  recovered  in  the  form  of  a  concentrated  solution,  and 
used  again  for  the  preparation  of  the  manganate. — B.  N. 

Insulating    composition    for     metallic    and    other     pieces. 

Soc.     D' Exploitation    des    Brevets    Dolter.     Fr.    Pat. 

375,092,  Feb.  26,  1907. 
The  material  to  be  covered  is  cleaned,  scoured,  dried,  and 
then  sprayed,  brushed  over,  or  steeped  in  a  solution  of 
tetra-acetate,  butyrate,  benzoate,  or  acetate  of  cellulose, 
dissolved  in  acetone,  chloroform,  nitrobenzene,  ethyl 
acetate  or  amyl  acetate,  or  mixtures  of  these.  The  thick- 
ne.ss  of  the  coating  is  regulated  by  the  concentration  of 
the  solution,  or  by  the  number  of  immersions,  each  layer 
being  allowed  to  dry  before  the  succeeding  one  is  applied. 

(B.)—  ELECTRO-METALLURGY. 

.Anodic  disturbances  in  the  electrolysis  of  fused  substances. 

K.  Arndt  and  K.  Willner.  Ber.,  1907,  40,  3025—3029. 
The  authors  electrolysed  fused  barium  chloride  and 
strontium  chloride  in  a  large  porcelain  crucible  and  in  an 
iron  crucible  lined  with  fireclay,  a  thick  iron  wire  l)eing 
used  as  cathode  and  a  carbon  rod  as  anode.  A  few  minutes 
after  starting,  the  resistance  of  the  bath  rose  abruptly, 
so  that  an  E.M.F.  of  30 — 60  volts  was  required  to  obtain 
a  moderate  current,  whereas  previously,  a  current  of  20 — 40 
amperes  was  obtained  with  an  E..M.F.  of  6—10  volts. 
The  increase  in  the  resistance  of  the  bath  was  accom- 
j)auied  by  the  appearance  of  a  narrow,  bluish  halo  around 
the  anode  ;  the  electrolyte  became  violently  agitated, 
and  the  evolution  of  chlorine  ceased.  The  authors  find 
that  these  phenomena  are  due  to  silica,  which  is  dissolved 
from  Ihe  crucible  or  its  lining  and  separates  on  the  anode 
in  the  form  of  a  thin  skin.  In^tween  which  and  the  »  arbon 
rod    is    a    laver   of   gas,    in    which    the   current    produces 
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numerous  small  an-s.  By  rapkl  movenient  of  the  anode,  the 
film  of  siika  lan  W  destroyeil,  and  the  elect rolysi.s  then 
l»nxe«'ds  .■iatisfaotorily.  Fused  haritiin  and  stnmtiinn 
chlorides  can  1h>  electrolysed  with  iiooil  rcsidts  in  an  iron 
Yrs.>.el  without  any  lining,  the  aninle  beinj;  rei>laced  by 
a  fresh  one  after  ele<"trol\-sis  begins  ;  with  a  eurreiit  of 
35  amjiorr!;  nt  13  volts,  eomiwut  dejwsits  of  metal  arc 
obtained.  —  A.  S. 

Patents. 

i'limare;     EUctrir .      S.    Z.    de    Ferranti.    London. 

Eng.  Tat.  13.949.  June  18,  190G. 

Ax  induction  furnace  is  ojx-rated  by  a  one  or  more  {)hase 
currrnt.  and  is  provided  with  enerjjising  or  primary  coils, 
con.'*tnictetl  in  tubular  form,  through  which  a  cooling  thud 
is  cinulated.  The  coils  are  thus  cooled,  and  the  iron  of 
the  magnetic  cireuit  is  jirevented  from  rising  above  the 
tem}»erature  at  which  the  maximum  permeability  is 
obtainetl.  The  secondary  circuit  consists  of  a  tube  or 
channel  containing  the  molten  metal.  This  chamiel  may 
be  provideti  with  appropriate  windings  for  producing  a 
rotary  or  shifting  magnetic  field,  which  will  thus  cause 
a  circulation   in  the  molten  metal. — B.  N. 

furnact  ;     EUctric .     S.    Z.    do    Ferranti.    London. 

Eng.  Pat.  13,949a,  June  18,  1906. 

A  TWO-  or  jKily-phase  electric  induction  furnace  is 
provided  with  two  or  more  cores  pas.sing  tluough  the 
crucible,  the  core.s  being  grouped  in  such  a  manner  as  to 
rcdui-e  the  magnetic  los.ses  to  a  minimum.  Thus,  each 
core  is  provi<led  with  its  apj)roi)riate  energising  coil,  and 
each  forms  f>art  of  a  magnetic  circuit  energised  by  coils 
other  than  its  own.  The  ends  of  the  cores  may  be  con- 
n€'<ted  together  by  suitable  laminated  members.  The 
constructions  are  similar  to  those  adopted  in  polypha»se 
tran.«  formers. — B.  N. 

EUririe  induction  furnaces.  Soc.  des  Procedes  Gin  pour 
la  MeUllurgie  Electrique,  Paris.  Eng.  Pat.  1080,  Jan. 
15,   19^»7.     Under  Int.  Conv.,  March  7,  1906. 

S«B  Fr.  Pat.  363.937  of  1906  ;  this  J.,  1906,  892.— T.  F.  B. 

PurnactA  .•   Eltctric  tmnsfortmr .     E.  A.  A.  Gronwall, 

A.    K.    Lindblad,   and   O.   Stalhanc,    Ludvika,   Sweden. 
Eng.  Pat.  6193,  .March  14,  1907. 

The  fuma<e  is  similar  to  that  de.^cribed  in  Eng.  I'at.  16.58 
of  I«I07  (thu«  J.,  IJK)7,  622),  but  the  primary  coil  is  placed 
around  the  leg  of  the  transformer  core  which  is  enclosed 
by  a  portKin  of  the  channel,  and  immediately  under  the 
latter. -H.N. 

F*rHnrt  ;    Eltctric ,  and  ni^lfilhirgiral  proctin.     E.  R. 

Tavlor  Penn  Van,  N.Y.    U.S.  Pats.  843,776  and  843,777, 
FeK   12.  1907. 

Tmk  reducing  rhaniUr,  2,  of  the  furnace  is  provided  with 
•«rrral  carUjn  ele*trode«,  4,  which  are  fixed  between 
TfTtral  walL.,  7.  Bt-twf-en  ea*  h  pair  of  walls  is  a  charging 
aiirrlure.  9.  throujfh  which  <onductive  material  is  fed,  so 
that  It  Mirround^  the  el.<;tr«xles,  and  fills  the  space  between 
th^  valU,  7.  The  charge  to  U-  rclnccfl  j..^  f,-,]  through  the 
o|tf-ningK.  22.  and  |ui.-..e,  downward  around  the  !« II  or 
hrwwl.  10.  to  the  redncmg  chainlK-r.  The  heat,  whirh  is 
\ntn\Mrn\  by  lh«-  j>aM<age  of  the  current,  reduces  the  f  harge, 
and  th*«  vaf-Mint  trnm  upwards  into  the  lower  part  of  the 
h^md.  10.  The  heavier  r  rmxt itiientw,  Huch  aw  va|K)urs 
of  rrK-taN.  jm^m  downward  mt«.  -ondcnning  tubes  17,  the 
Utter  Umg  «*/nne<ted  with  ^.imilnr  IuIhs.  IS,  )i.\c,|  nt 
right  angUw  to  th«-  former,  and  Ka/ling  to  the  (ollcfting 
•  ham^f-r.  IR.  whilst  the  fixed  ga».«-«t  exr  8](*-  frf»m  the  uiiikt 
I.ort  \.,hm\  through  the  oiitl.t.  14.     The  iiialeriHl, 

K"*  Mward-tnearfothe  iMrijihery  of  the  furnace', 

rrr.,,.  ,..  w  from  the  excaping  ga««-^.  and  al.«o  the  heat 
rrodufed  »»y  the  crmdenaation  of  the  vajK)un*  in  the  tubes, 
17  and  IH.  Two  roim  of  ncrewn.  23  and  24.  the  latter 
Y*-tnu  •bghtly  rn' Imed.  are  arranged  to  fe<d  the  diaij/e 
romtmijwMly  from  the  p^pherj-  «.f  the  furnace  along 
»»dlal  linea  through  a  aurrounding  Ixjdy  of  the  charge  to 


the  reaction  zone  between  the  electrodes.  A  pipe,  29, 
conveys  away  any  uncondensed  vapour  from  the  collecting 
chamber,   15. — B.  N. 

Electric  furnace  process.  F.  von  Kiigelgen  and  G.  0 
Seward,  Holcorabs  Rock,  Va.  U.S.  Pat.  858,400, 
July  2,  1907. 

In  either  electro-thermal  or  electrolytic  jjrocesses  a  current 
is  pa.ssed  through  the  molten  charge  from  one  or  more 
electrodes,  which  are  suitably  cooled  in  order  to  maintain 
a  protective  but  conducting  coating  of  the  charge  upon 
them.  In  both  cases  the  conducting  coating  becomes 
the  working  electrode,  and  the  electrode  itself  is  protected 
from  fusion  and  attack.— R.  S.  H. 

Electric  furnace.  P.  L.  T.  Hcroult,  La  Praz,  France, 
Assignor  to  Soc.  Elcctro-Metallurgique  Fran^aise, 
Froges.  France.     U.S.  Pat.  8.')8,7I8,  July  2,  1907. 
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The  hearth  of  the  furnace  is  formed  of  a  mass  of  carbon, 
A,  to  which  the  current  is  led  from  a  cast-iron  base-plate, 
C,  having  a  number  of  wrought-iron  rods.  H,  projecting 
into  the  carbon.  The  iron  jacket,  E,  is  divided,  and  its 
ends  are  joined  by  copper,  so  as  to  break  the  magnetic 
circuit  and  reduce  losses  by  self  induction. — R.  S.  H. 

Smelting  process  and  furnace.  F.  T.  Snvder,  Oak  Park, 
111.,  Assignor  to  Electric  Metals  Co.,  Chicago,  111.  U.S. 
Pats.  859,132  and  S.59,133,  July  2,  1907. 


rck^'W^i 


■wj 


The  patents  relate  to  a  process  of,  and  furnace  for,  smelting 
ores  containing  a  compound  of  a  metal  which  is  volatile 
at  the  temperature  of  reduction,  especially  roasted  sulphide 
ores  of  zinc,  or  zinc  and  lead.  The  ore  is  mixed  with  coke 
and  with  lime  or  other  fluxes  in  such  joroportions  as  to 
yield  a  slag  containing  50  per  cent,  or  more  of  silica,  and 
IS  then  fed  into  the  upper  part  of  a  furnace  containing 
a  vertical  electrode,  C  (see  fig.),  and,  in  its  lower  part,  a 
crucible  or  receptacle  for  slag.  In  introducing  the  charge, 
the  coarser  particles  are  fed  towards  the  outside  of  the 
mass.  The  charge  passes  progressively  downwards, 
meeting  a  gradually  increasing  degree  of  heat,  and  when 
in  contact  with  the  slag-bath,  is  heated  electrically,  under 
a  pressure  greater  than  that  of  the  atmosphere,  to  a 
tem^ierature  above  the  boiling  point  of  zinc.  The  walls 
of  the  furnace,  just  above  the  slag-bath,  are  water-cooled, 
as  shown  at  b,  and  the  condensed  zinc  collects  in  the 
receptacle,  g,  forming  a  seal  which  prevents  escape  of  gas. 
The  gases  (chiefly  carbon  monoxide)  pass  up  through  the 
ore-charge,  assisting  in  the  reduction  of  the  same,  and 
escajje  at  the  top,  any  zinc  vapour  present,  being  con- 
densed and  returned  to  the  slag-bath,  where  it  is  re- 
volatilised.  The  slag  is  withdrawn,  from  time  to  time, 
through  a  slag-tap.  The  furnace  and  the  supply  of  heat 
are  so  arranged  that  the  slag  outlet  is  maintained  at  a 
temjjerature  above  the  boiling  point  of  zinc,  and  the  gas- 
outlet,  at  the  top  of  the  charge,  at  a  temperature  below 
the  solidifying  point  of  zinc. — A.  S. 

Smelting  process.  F.  T.  Snvder,  Oak  Park,  111.,  Assignor 
to  Electric  Metals  Co.,  Chicago,  111.  U.S.  Pat.  859,134, 
•July  2,  1907. 
The  process  is  intended  for  the  treatment  of  ores  of 
metals  which  are  volatile  at  the  temperature  of  reduction. 
It  consists  in  smelting  successive  separate  charges  of  the 
ore,  together  with  carbon  and  fluxes,  upon  a  slag  bath  in 
a  closed  furnace.  The  furnace  is  heated  by  passing  an 
electric  current  through  the  slag,  so  that  each  charge 
from  the  slag  upwards  is  heated,  first  to  a  degree  sufficient 
to  reduce  the  ore,  with  evolution  of  "  carbonic  gases," 
and  afterwards  to  the  melting  point  of  the  charge.  The 
"  carbonic  gases  "  escajie  from  the  upper  surface  of  the 
charge,  which  is  maintained  sufficiently  cool  to  cause 
any  metal  vapour  to  condense  within  the  body  of  the 
charge.  In  the  second  stage  of  the  heating,  the  charge 
is  fused,  the  volatile  metal  expelled  (and  subsequently 
condensed),  and  the  residue  converted  into  slag.  The 
.operations  are  repeated  with  each  succeeding  charge. 

— A.  S. 


Metallurgical  process,  and  electric  furnace.  F.  T.  Snyder, 
Oak  Park,  111..  Assignor  to  Electric  Metals  Co.,  Chicago, 
111.     U.S.  Pats.  859,135  and  859,136,  July  2,  1907. 

The  furnace  comprises  a  base  or  crucible  of  refractory 
material,  surrounded  by  a  metal  "  curb,"  with  hollow 
metal  walls,  through  which  a  flow  of  water  is  maintained, 
extending  upwards  from  the  top  of  the  base,  and  enclosing 
a  smaller  area  than  the  latter,  to  form  a  furnace  chamber. 
These  walls  support  a  dome-shaped  roof,  having  a  central 
opening  for  feeding  in  the  ore  charge,  and  two  other 
openings,  through  which  hollow  carbon  electrodes  project 
into  the  furnace  chamber.  Directly  below  one  of  the 
electrodes,  at  the  lower  part  of  the  hollow  wall,  is  a  tap- 
hole  leading  to  a  spout  which  extends  over  the  base  of 
the  furnace.  Electrical  connection  between  metallic 
leading-in  wires  and  the  hollow  carbon  electrodes  is  effected 
by  causing  the  wires  to  dip  into  an  easily  fusible  metal 
contained  in  cups  hollowed  out  of  the  electrodes.  The 
ore,  e.g.,  zinc-lead  sulphide  ore,  is  partially  roasted,  leaving 
a  substantial  proportion  of  sulphur  in  it,  and  is  then  mixed 
with  limestone,  a  gas-forming  coal,  and  iron  carbonate, 
and  fed  into  the  furnace  on  to  the  surface  of  a  bath  of 
molten  slag  contained  in  the  crucible.  Granular  carbon 
is  also  continuously  fed  in.  through  the  hollow  carbon 
electrodes,  on  to  different  parts  of  the  bath  of  slag,  so  as 
to  form  floating  electrodes,  and  a  current  is  passed  between 
these  floating  electrodes  in  two  paths,  viz.,  directly  and 
horizontally  across  the  slag,  and  also  vertically  through 
the  slag,  so  as  to  include,  in  series,  the  molten  metal 
which  collects  beneath  the  slag  ;  the  relative  flow  of  current 
along  the  two  paths  is  regulated  by  tapping  off  the  slag. 
In  this  way  there  is  produced  a  layer  of  metallic  lead, 
a  layer  of  'matte  above  the  lead,  and  an  upi^er  layer  of 
slag.'  The  temperature  is  maintained  sufficiently  high 
to  also  produce  metallic  iron,  which  collects  between  the 
slag  and  the  matte,  and  sets  free  from  the  latter  the  zinc 
and  lead.  The  layer  of  matte  is  kept  at  such  a  thiclmesa 
as  to  maintain  the  surface  of  the  molten  metal  consider- 
ably below  the  smelting  temperature.  The  zinc  is 
volatilised,  and  passes,  together  with  the  gaseous  reaction 
products,  through  inclined  flues  adjacent  to  the  furnace, 
wherein  it  is  condensed  in  the  form  of  dust.  These  flues 
converge  below  to  a  closed  conduit,  leading  to  the  feed 
opening  of  a  second  furnace,  below  the  first,  wherein  the 
zinc  dust  is  smelted  to  spelter.  In  starting  the  furnace, 
the  interior  is  heated  by  burning  fuel  therein,  then  an 
easily  fusible  metal  is  added,  and  allowed  to  accumulate 
below  the  fuel,  the  embers  of  which  are  collected  in  separate 
piles  on  the  surface  of  the  molten  metal.  Electrodes 
are  now  brought  into  contact  with  the  piles  of  embers, 
and  an  electric  current  is  passed  between  the  electrodes, 
through  the  embers  and  the  underlying  metal,  thereby 
avoiding  the  formation  of  an  arc  at  the  surface  of  the 
metal. — A.  S. 

Furnace  ;■    Electric .     F.  T.  Snyder,  Oak  Park,  111., 

Assignor  to  Electric  Metals  Co.,  Chicago,  111.  U.S. 
Pat.  859,137,  July  2,  1907. 
The  electric  smelting  furnace  described,  is  divided  bv  a 
transverse  partition  into  two  compartments,  one  of  which 
serves  as  the  smelting  chamber.  The  upper  part  of  the 
other  compartment  serves  as  a  condensing  chamber,  and 
the  lower  part  as  a  refining  chamber.  There  is  also  a 
horizontal  partition  so  as  to  form  a  preheating  chamber 
above  the  smelting  and  condensing  chambers.  Passages 
are  provided  leading  from  the  preheating  chamlxr  to  the 
smelting  chamber,  and  from  the  smelting  chamber  to  the 
condensing  chamber.  The  smelting  chamber  is  H -shaped 
in  plan,  the  two  arms  of  the  H  communicating  with  the 
exterior  of  the  furnace  and  forming  receptacles  for  the 
molten  metal.  The  cross  passage  is  shallower  and  contams 
molten  resistance  material  floating  on  the  surface  of  the 
molten  metal.  The  electrodes  dip  into  the  molten  metal 
at  the  ends  of  the  cross  passage.  A  flue  is  provided  for 
the  escape  of  uncondeosed  gases  from  the  condensmg 
chamber. — A.  S. 
Light  metals  [alkali  .mdals,  dc]  bif  elccirohjsis  ;    Process 

for  producing .     F.  von  Kiigelgen  and  G.  O.  Seward, 

Holcombs  Rock,  Va.     U.S.  Pat.  850.37t>,  April  10.  IW". 
The  cell,  which  contains  the  molten  halogcnide  or  other 
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udt  of  the  metal,  is  arrangeii  with  an  amxle  consist iiii:  of 
•  fused  heavv  iiu'tal  iai»aT)le  of  unitini:  with  tlio  halosien 
or  other  anion  lilierated  l>v  elel•t^oly>i^.  The  lathode  is 
placet!  in  the  upi>er  i»art  of  the  cell.  Tlie  salt  of  the  heavy 
metal  whivh  is  fonntHi  by  the  solution  of  the  anode,  is 
prvventeil.  a.s  far  as  jHJssible.  from  ilit^using  to  the  eathode  ; 
for  thi>  }niri>ose.  eonveetion  eurrents  are  avoided,  and  a 
diajihrajini  of  iron  gauze  or  other  material  is  inserted 
between  the  anotie  and  eathode.  The  electrolysis  is  dis- 
coutinmil  from  time  to  time  to  allow  the  salt  of  the  heavy 
nieta!  to  -settle,  and  this  salt  is  withdrawn  ixniodically. 
The  production  of  metallic  sixlium  with  a  fused  lead  anode 
is  described.— R  S.  H. 

Steel  die* ;    Prvcefs  of  prcxliicixg .     O.  F.  Diez.  Xew 

York.  U.S.  Pat.  SoT.y20.  June  25.  1907. 
Ax  iron  matri.\  with  ronductin>:  surface  is  obtained  by 
dep05.iting  iron  ele^trolytically  from  an  electrolyte  con- 
sistini:  of  eight  i«rts  of  a  saturated  solution  of  iron  sulphate 
and  one  j>art  of  a  saturated  solution  of  sodium  bicarbonate, 
an  iron  anode  being  employed. — A.  G.  L. 

Nickel  contained  in  basic  nickel  precipitates;    Process  of 

recorering  the .     H.    H.    Dow   and   W.    S.   Gates, 

Midland.  Mich.,  and  A.  E.  .'^chaeffer.  Cleveland.  Ohio, 
A*--.ignors  to  The  Ontario  Nickel  Co..  Ltd..  Worthington, 
Canada.  U.S.  Pat.  i>5T.92T.  June  2o,  1907. 
Nickel  is  recovered  from  basic  nickel  precipitates  by 
treating  them  with  a  free  halogen  (bromine)  and  finely- 
divuifd  suli)hur  or  a  sulphur  comi)ound  (sulphur  chloride) 
in  the  presence  of  a  substance  (calcium  hydroxide  or  a 
•oluble  calcium  salt)  capable  of  precipitating  sulphates. 
T'  ■      !  obtained,  is  decanted  from  the  precipitate, 

f .  o  a  consistency  sufficient  to  precipitate  the 

la^-  f  sulphate,  and  electrolysed  so  as  to    obtain 

metallic  nickel  and  free  halogen,  the  latter  being  used 
over  again. — A.  G.  L. 

Electroplating  apparatus.  D.  F.  Broderick,  New  Britain, 
Conn.,  Assignor  to  L.  Sperrv.  South  Windsor,  Conn. 
U.S.  Pat.  858,059,  June  25.  19<J7. 

As  endless  carrier  moves  over  two  series  of  tanks  placed 
one  above  the  other,  and  supports  the  material  to  be 
plated.  The  carrier  ri.«es  and  descends  in  a  manner 
re<)tii-ite  for  dipping  the  material  in  the  tanks  of  the 
apji^r  serie.*  while  travelling  in  one  direction,  and  in 
thoc«-  of  the  lower  series  while  returning  in  the  opposite 
direction.— R.  S.  H. 

ilftnl'  :    Apparatus    for    elect roliflic    dbposition    of . 

H.   C.   HarrLson.   Ixtndon,  and  J.   Dav,   Weston-super- 
Mare.     U.S.  Pat.  H.5H.341.  June  25,  1907. 

See  Eng.  Pat.  23,647  of  1900  ;  this  J.,  1902,  354.— T.  F.  B. 

Ores  :  Prf>ceA«  of  elect rirallij  reducing  oxide .     A.  J. 

PetenM»on.  Albv,  Sweden.     U.S.  Pat.  858,621,  Julv  2, 
I9ri7. 

8n  Fr.  Pat.  370,910  of  19^)6  ;  thL-  J.,  1907,  327.— T.  F.  B. 

LoK-earbon   meialA  or  alloys  ;  Electric  furnace  process  of 

making .     F.    M.    Becket.    Niagara    Falls,    N.Y., 

AiMiicnor    to     Electro     .Metallurgical     Co.      U.S.     Pat. 
8o»».7l4J,  July  2.   r.)07. 

A  cuxrjit  of  ore  mixed  with  a  reducing  agent  and,   if 

f,^,,.,r..A    «,»v.  «,.  ,.,.v,i.r.r.    .,.,,,■,.,.  ^f  jp^^.  '\n  smeltcd  by 

»■  The  carbon  electrodes 

»'  area,    and    in   order   to 

yx'iiv.  t  tk,e  ^'\'\'^f  |><>rln>a  of  the  electrode  from  oxidation, 
it  V*  •iirroundM  \ty  a  cooling  jacket. — R.  S.  H. 

El'ftrnltftie  separation  of  rnffals  ;    Process    for   the 
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t  fh»-  rapid  removal  from  the 

"•if.  of  the  ga^en  evolved 

'iiible  in  the  electrolyte, 

into  the  cathfxle  crjm- 

'  the  prfcijiitated  metal. 

.    ;y    directing    a    jjowerful 


current  of  the  electrolyte  from  the  cathode  chambers, 
either  through  the  diaphragms  separating  the  cathodes 
from  the  anodes,  or  through  s])ecial  channels  disposed 
near  the  bottom  of  the  anode  chamber,  and  thus  ensuring 
a  rapid  streani  of  electrolvte  upwards  past  the  anodes. 

— R.  S.  H. 

Zinc  in  compact  form  ;  Electrolytic  deposition  of  metallic 

from  solutions  of  zinc  sulphate  without  the    use    of 

a  diaphragm.  Siemens  und  Halske  A.-G.  Fr.  Pat. 
375,140,  Feb.  28,  1907.  Under  Int.  Conv.,  Aug.  29, 
1906. 
Under  ordinary  conditions  it  is  found  that  zinc  electro- 
lytically  deposited  from  sulphate  solutions  redissolves  so 
soon  as  the  electrolyte  contains  any  considerable  amount 
of  free  acid.  This  is  specially  disadvantageous,  since 
the  metal  obtained  from  acid  solutions  is  well  crystallised 
and  free  from  oxide.  The  inventors  have  found  that 
the  solubility  is  caused  by  the  presence  of  metallic  im- 
purities, which  dissolve  in  minute  quantity  from  the 
platinum,  lead,  or  carbon  anodes  previously  employed, 
and  become  deposited  on  the  cathode.  The  present 
invention  consists  in  using  anodes  of  lead  peroxide, 
either  in  the  form  of  compact  pieces  without  metallic 
support,  or  with  a  support  of  some  insulating  material, 
which  is  not  attacked  by  the  acid  solution,  and  which 
serves  to  augment  the  mechanical  compactness  of  the 
peroxide. — R.  S.  H. 

Electric  furnace  vAth  a  metal  hearth.     G.  A.  Massip.     Fr. 
Pat.  374.664.  Feb.  15,  1907. 


///.  y/y'////////  ■'//'/y  /  . 


The  furnace  is  designed  with  the  object  of  minimising 
the  losses  due  to  self-induction,  and,  by  the  use  of  a 
hearth  of  metal  of  similar  composition  to  the  product 
to  be  manufactured,  of  enabling  ferro-  and  other  alloys 
of  low  carbon  content  to  be  obtained.  The  figure  shows 
a  transverse  vertical  section.  The  furnace  chamber  can 
\k  tilted  on  supports  which  are  not  shown.  The  upper 
movable  electrode,  A,  consists  of  a  graphite  block  ;  the 
lower  metal  electrode,  F,  is  mounted  in  a  water-cooled 
terminal,  (i,  and  connected  at  I,  to  the  posterior  wall 
of  the  furnace.  This  wall  consists  preferably  of  a  sheet 
of  cop])er,  and  serves  for  the  return  of  the  current,  thus 
reducing  to  a  minimum  the  formation  of  a  circuit  of 
(■elf-induction.     Above   the   lower   electrode    is    placed   a 
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mass  of  metal,  K,  of  similar  constitution  to  the  alloy 
to  be  manufactured,  the  reduced  metal,  L,  thus  collecting 
upon  a  hearth  of  metal,  from  which  it  is  removed,  from 
time  to  time,  by  tilting  the  furnace. — R.  S.  H. 

Metals    or   melalloids ;     Process    and   apparatus   for   the 

reduction  of from  their  compounds.     A.  D.  Kjelliia. 

Fr.  Pat.  375,191,  March  2,  1907. 

The  process  is  carried  out  in  an  electric  arc  or  other 
furnace  consisting  of  a  chamber  divided  into  compart- 
ments by  one  or  more  partitions,  -which  end  just  below 
the  surface  of  the  bath  of  molten  metal.  The  oxide  or 
other  compound  to  be  reduced  is  melted  in  one  of  the 
compartments,  and  the  reducing  agent,  such  as  carbon, 
added  to  the  metal  in  the  adjoining  compartment.  Thus, 
the  reducing  agent  does  not  come  into  direct  contact 
■with  the  material  to  be  reduced,  but  acts  through  the  bath 
of  molten  metal  in  the  furnace. — 0.  F.  H. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Cocoanut  oil  •;   Determination  of  the  fatty  acids  of .     E. 

Paulmver.     La    Savonnerie    MarseDlaise,    1907,    [78]  ; 
Chem.-Zeit.,    1907,    31,    Rep.,    333. 

The  fatty  acids  obtained  by  saponification  of  cocoanut 
oil  with  caustic  soda  and  subsequent  treatment  with 
sulphuric  acid,  were  fractionally  distilled  in  steam,  and 
the  acid  values  of  the  resulting  ten  equal  fractions  deter- 
mined. From  these  figures  the  composition  of  the  fatty 
acids  was  calculated  to  be  in  percentages  :  caproic  acid, 
0'25  ;  caprylic  acid,  0-25  ;  capric  acid.  19'5  ;  lauric  acid, 
40  :  myristic  acid,  24 ;  palmitic  acid,  10-6 ;  and  oleic 
acid.  5-4.  It  is  to  be  noted  that,  in  the  decomposition 
and  washing,  large  quantities  of  caproic  and  caprylic 
acids  are  lost,  so  that  the  amounts  of  these  acids  are 
considerably  greater. — J.  C.  C. 

Corn  [Maizel  oil  as  an  adulterant  in  lard  ;     Possible    use 

of ,  and  its  detection.     W.  McPherson  and  W.  A. 

Ruth.     See  XYIUA. 

Patents. 

Palm   oil  from   the   chaff  of   palm   nuts ;      Machine    for 

extracting    .     S.    C.    Phillips,    Lagos,    W.    Africa. 

Eng.  Pat.  9733,  Apr.  26,  1907. 

The  machine  consists  of  an  outer  casing  furnished  inter- 
nally with  angular  projections.  A  rotating  shaft  or 
drum  is  fitted  through  the  centre  of  the  casing  and  is 
provided  with  "tines  '  or  beaters  which  reach  to  within  a 
short  distance  of  the  casing.  The  fresh  palm  nuts  as 
gathered,  are  introduced  through  an  ojjening  at  the  top 
of  the  machine,  and  this  opening  is  then  closed  by  a 
water-tank  mounted  on  a  hinge.  A  quantity  of  water 
is  allowed  to  enter  the  machine  by  opening  a  valve- 
plate,  and  the  shaft  is  rotated.  The  "  chafif,"  or 
fleshy  covering,  is  rapidly  removed  from  the  nuts, 
and  the  oil  is  extracted  and  drains  off  with  the  water 
through  a  sieve  fitted  at  the  bottom  of  the  machine  ;  the 
cleansed  nuts  together  with  the  exhausted  "chaff"  are 
removed  through  an  opening  in  the  side  of  the  outer  casing. 

— W.  P.  S. 

Soap  ;   Manufacture  of \from  cocoanut  oil].     J.  C.  A. 

Henderson,  London.     Eng.  Pat.  14,784,  June  28,  1906. 

CocoAXCT  oil  is  melted  and  subjected  to  the  action  of 
fine  jets  of  ozonised  air,  until  it  loses  its  characteristic 
odour  and  yields  a  reaction  with  potassium  iodide.  The 
treated  oil  "is  then  saponified  in  the  usual  manner. 

— \V.  P.  S. 

Soap;    Manufacture  of .     P.   Krebitz.  Munich,  Ger- 
many.    U.S.  Pat.  858,295,  June  25,  19U7. 

See  Eng.  Pat.  4092  of  1905 ;   this  J.,  1900,  18S.— T.  F.  B. 


Fats  ;    Method  of  decolorising  .     A.   Marcellin.     Fr. 

Pat.  374,532,  Feb.  11,  1907. 

The  fats  are  partially  saponified  to  a  slight  extent  by 
means  of  weak  caustic  lye,  the  emulsion  heated  to  boiling, 
and  treated  with  a  bleaching  agent,  such  as  chlorine, 
and  the  boiling  continued  until  tfie  bulk  of  the  water  has 
evaporated. — C.  A.  M. 

Soaps  of  every  kind ;    Apparatus  and  jnocess  for  making 

.     L.  Riviere.     Addition,  dated  Jan.   14.  1907,  to 

Fr.  Pat.  374,179,  Jan.  12,  1907.     (This  J.,  1907,  769.) 

Insoluble  soaps  obtained  as  described  in  the  original 
patent,  or  in  apparatus  modified  by  the  omission  of  the 
collecting  vessels,  may  be  converted  into  potassium  or 
sodium  soaps,  by  heating  them  not  only  with  alkali 
carbonates,  but  also,  in  certain  cases,  with  alkali  sul- 
phates.—C.  A.  M. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(J.)— PIGMENTS,  PAINTS. 

Patents. 

Lithopone   insensitive  to  the   action   of  light ';    Method  of 

rendering .     H.     Allendorff,     Leipzig,     Germanv. 

Eng.  Pat.  23,687,  Oct.  24,  1906. 

See  Addition  to  Fr  Pat.  370,500  of  1906 ;  this  J.,  1907, 
421.— T.  F.  B. 

Antimony    colours;     Manufacture    of .     L.    Brunet, 

Brioude,  France.     U.S.  Pat.  857,978,  June  25,  1907. 

See  Eng.  Pat.  16,490  of  1905  ;  this  J.,  1906,  768.- T.  F.  B. 

Paint ;      Waterproof    .     R.     Plonnis,     Berlin.     U.S. 

Pat.  858,536,  July  2,  1907. 

The  paint  consists  of  water-glass  solution  and  an  alkaline 
lye,  each  of  a  density  of  about  40"  B.,  together  with  a 
pigment  and  cement. — E.  S. 

White  pigmetit ;    Manufacture  of  a from  had  ores. 

W.  Mills.     Fr.  Pat.  374,495.  Feb.  9,  1907. 

The  finely  pulverised  ore  is  treated  with  gaseous  hydro- 
chloric acid,  and  the  resulting  lead  cliloride  converted 
into  sulphate  by  treatment  with  sulphuric  acid.  To 
obtain  a  non-crystalline  pigment  which  will  mix  more 
readily  than  the  ordinary  sulphate  with  oils,  the  sulphate 
obtained  from  the  chloride  may  be  converted  into  a 
hydrated  basic  sulphate  by  treatment  with  not  more 
than  three  times  its  weight  of  water  and  with  ammonia 
in  gaseous  form  or  in  aqueous  solution  of  not  less  than 
25  per  cent,  strength  ;  or  the  sulphate  may  be  directly 
treated  with  an  aqueous  solution  of  ammonia  containing 
not  less  than  1-75  per  cent,  of  the  gas.  This  basic  sulphate 
will  mix  well  with  oil,  forming  a  brilliant  white  paint  of 
great  covering-power. — C.  A.  M. 

Paints;     Manufacture   of .     P.    A.    Tirribillot.     Fr. 

Pat.  374,609,  Feb.  13,  1907. 
Any  required  degree  of  brilliancy  may  be  imparted  to  a 
paint  bv  adding  more  or  less  of  a  mixture  of  certain  resins, 
castor  oil,  essential  oils,  and  mineral  salts,  incorporated 
with  a  suitable  drying  oil.  Suitable  proportions  mentioned 
are  : — Soft  resins" distilling  at  low  temperatures  (i.e.  about 
30°  C.)  500  to  1200  ;  medium  hard  resins  (distilling  between 
150°  and  200'  C),  20  to  100  ;  castor  oil,  50  to  20U  ;  walnut 
oil.  5  to  15  ;  essential  oil  or  distillate  of  hard  resins  (dis- 
tilling between  300°  and  500'  C.)  5  to  10;  {petroleum 
spirit  (benzine)  500  to  1100;  essential  oil,  100  to  500; 
manganese  borate.  5  to  10  ;  and  calcium  carbonate,  25  to 
75  parts.— C.  A.  M. 

(£.)— RESINS,  VARNISHES. 

Tola  balsam      New  method  of  tenting .     T.   Dclphia. 

See  XX. 
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(C.)-IXDL\-RUBBER,  &c. 

UnbUr  cultivation  in  Fed.  Malay  States.     Bd.  of  Tr.  J., 

July  18.  1907.  [T.R.] 
The  Dirwtor  of  .\jirioulture  of  the  Fed.  ^Mrtl.iy  States 
re{K>rts  that  whereas  in  December.  U>05.  the  total  acreage 
of  rubU'r  planttxl  in  the  Malaya  Peninsula  was  probably 
less  than  .V).(.XM)  acres  ;  in  December.  11K)(>,  it  was  S)9.'230, 
so  that  during  the  year  the  acreage  was  practically  doubled. 
The  number  of  trees,  which  was  probably  under  7.tXX>.000 
in  liH'o.  is  now  l'2.9S0.750.  The  output  of  dry  rubber, 
which  was  about  150  tons  in  1905,  increased  in  190G  to 
412  tons. 

The  following  table  gives  statistics  relating  to  rubber 
in  Malaya  up  to  Dec.  31,  1906:— 


KeJerated      Straits 
Malay  Settle- 

Slates,         nients. 


Johore.       Total. 


■  ■■« ,  -*■-  I               5 

.;<• I  85,579  1      11,341 

ring   190«,  ' 

Aor^    42,154  j         4,098 

Ko.  of  tr««9  planted  up  | 
to  Slst    December, 

190« 10.745,002    1,987.954 

So.  of  tre«  tapped  441,488  I       27,076 
Dry  rubber  extracted, 

lb. 861,732  I       13,560 


7  254 

2,310  99,230 


1,355 


47,607 


147,800    12,980,756 
48,350         516,914 


47,724         923,016 


India-rubber ;  Influence  of  pressure  on  the  rate  of  vul- 
canisation, strength,  and  oxidation  of  different  kinds 
"f .     R.  Ditmar.     Chem.-Zeit.,  1907,  31,  638—639. 

Experiments  were  made  with  nine  varieties  of  rubber, 
ri'r..  Para,  Kinsembo,  Upper  Congo.  Bassam,  "  Lumps," 
Conco  thimbles,  Uelle,  (hiayule.  and  Dead  Borneo. 
.Samples  were  vulcanised  with  4  {>er  cent,  of  sulphur  at 
4  atmospheres  and  at  15  atmospheres  pressure.  The 
following  conclusions  are  arrived  at.  The  rate  of  vul- 
canisation is  greatly  increa*>ed  at  the  higher  pressure. 
With  one  exception  (Kinsembo),  the  rubbers  shewed 
much  the  name  strength  whether  cured  at  4  or  at  15 
atrawpheres  pressure,  but  a  decidedly  greater  exten- 
sibility was  attained  at  the  higher  pressure.  Vulcanisation 
at  4  atmoKpheree  pressure,  on  the  other  hand,  distinctly 
favoured  resiittance  to  oxidation  ;  this  Ls  attributed  to 
the  lower  degree  of  depolymerisation.  At  4  atmospheres 
presaure,  after  4<i — .Vt  minutes  treatment,  none  of  the 
•pecimen.H  contained  more  than  1-67  j)er  cent,  of  com- 
bined sulphur,  whereas  at  15  atmospheres  pressure, 
almost  the  whole  of  the  sulphur  (4  per  cent.)  was  found 
in  combination  after  10 — 20  minutes'  treatment. 

— W.  A.  C. 
Patents. 

Caoutrh,.ur     nitia-percha,    and    hnlata  ;     Process    for    the 

dt  'ton  of  the  lactiferous  juices  of .     L 

M  -■     U.S.  Pat.  859,611,  July  9.  1907. 

8KB  Fr.  Pat.  3t»),Z25  of  1905  ;  this  J.,  1906,  487.— T.  F.  B. 

CaowUAoue  ;   Eztraction  of  raw .      Raffineries  Rcunies 

de  Caoutchouc.     Fr.  Pat.  375,118,  Feb.  27,  1907. 
Thb  c«ou»   '  "riw-n  out  into  lamina-,  and  is  kept  in 

tllia  cood  '  .   the  prfieens  of  extra'ting  resin,  oil, 

etc.  by  n.:  ..,     .:   .  >latile  solvents.— S.  K.  T. 


XrV^TANNING,  LEATHER,  GLUE,  SIZE. 

Tannin:    Suggr^ton  antl  hiuiiA  f>,r  a   r>'w  mUhod  for  the 

dfUrminatton  of .     A.  W.  Hoppcnstedt.     J.  Amer 

Leather  Ch^m.  Amioc..  UK)7,  2,  175—179. 
BEUBvi!»rj  that  it   '»  impowiibU;  to  found  a  satisfactory 

"   on   the  direct  weighing 

''ifKr<ft  fine  dfiK^nding  on 

'  -ilts,  which  iirecipitate  it. 

•   -iilphate  was  used,  emce  it  i.i  colublein  water, 

.    very   active,   and    firecipiut's    tannin   fom- 

l-KK-iv,    r/Tjt  not  non-Unnins.      The   amount  of  tannin 


I   corresponding  to  a  reduction  in  optical  rotation  of  1  degree 

was  first  found  for  pure  tannic  acid,  and  this  factor  was 

I    applied  to  solutions  of  natural  tannins.     The  method  of 

j    working    was    as    follows : — 50    c.c.     of    the     cinchonine 

I    sulphate  solution  were  added  to  an  equal  volume  of  the 

tannin    solution,     with    stirring,    and    after    thoroughly 

!    mixing,  the  precipitate  was  filtered  off,  and  the  optical 

I    rotation  of  the  filtrate  determined.     The  optical  rotation 

,    of  a  mixture  of  50  c.c.  of  the  cinchonine  sulphate  solution 

j    and  50  c.c.  of  distilled  water,  was  also  measured,  and  from 

I    these  readings  the  factor  for  pure  tannic  acid  was  calculated. 

j    The   results   obtained   agreed  closely   with  those   of  the 

j    official    method    of    tannin    determination    except    with 

tannins  containing  "reds,"  and  the  analysis  may  be  carried 

out  with  solutions  of  the  same  strength  as  used  in  the 

tannery,  thus  minimising  errors  of  analysis. — S.  R.  T. 

Catechol-tannins  in  sumac  ;    Determination  of .     M. 

Nierenstein  and  T.  A.  Webster.     Collegium,  1907,  244 — 

247. 
The  authors  have  applied  their  process  (this  J.,  1907,  423) 
to  the  examination  of  sumac,  which  is  frequently  adul- 
terated with  bodies  containing  catechol-tannins.  Five 
grms.  of  powdered  sumac  are  extracted  with  100  c.c.  of 
water  for  six  hours  on  the  steam  bath  and  filtered.  50  c.c. 
of  the  filtrate  are  treated  with  10  c.c.  of  a  two  per  cent, 
solution  of  diazobenzene  chloride  in  a  narrow  beaker,  the 
precipitate  is  filtered  off,  and  washed  first  with  dilute 
hydrochloric  acid  and  then  with  distilled  water,  after 
which  the  nitrogen  content  is  determined.  A  blank 
experiment  may  be  made  at  the  same  time  with  50  c.c.  of 
a  1  per  cent,  solution  of  tannic  acid.  Preliminary  experi- 
ments made  with  rjuebracho-tannic  acid  and  pure  tannic 
acid,  gave  a  mean  nitrogen  content  of  14  per  cent,  for  the 
azo  compound  from  quebracho-tantiic  acid.  Some  speci- 
mens of  sumac  were  found  to  give  a  slight  precipitate 
with  the  diazo  solution,  and  the  authors  allow  for  this 
by  subtracting  0-0014  grm.  from  the  nitrogen  found. 

— S.  R.  T. 

Hides  and  skins  intended  for  tanning  ;    Chemical  control 

of  the  soaking  of .     F.    K.    Kopecky.     Collegium, 

1907,   241—243. 

The  author  states  that  nitrogen  determinations,  besides 
being  tedious,  give  results  of  doubtful  value  in  the  chemical 
control  of  "  soak-waters."  Well-washed  skins,  in  the 
absence  of  bacterial  action,  do  not  contain  any  appreciable 
amount  of  soluble  nitrogen,  and  the  term  "  soluble  hide- 
substance  "  is  therefore  incorrect.  Besides  "  soluble 
hide-substance,"  the  wash  water  contains  variable 
quantities  of  ammonium  salts,  the  largest  amounts  being 
found  when  skins  from  male  animals  are  being  washed. 
Since  the  presence  of  "  soluble  hide-substance  "  is  due  to 
bacterial  action,  the  amount  of  nitrogen  in  solution  can 
be  controlled  by  careful  regulation  of  the  process  and 
selection  of  a  suitable  water  supply.  Experiments  were 
made  with  the  object  of  finding  a  quicker  method  of 
testing  "  soak-waters  "  than  by  means  of  a  determination 
of  nitrogen.  The  author  has  j)roved  that  the  products 
of  bacterial  action,  formed  during  soaking,  are  alkaline 
to  methyl  orange,  and  can  therefore  be  titrated,  the 
results  haying  a  direct  relation  to  the  nitrogen  content. 
Assuming  that  "  the  temporary  hardness  "  of  the  water 
used,  remains  constant  during  the  process,  it  is  suggested 
that  by  determining  the  alkalinity  (expressed  in  terms  of 
"  temj)orary  hardness  "  or  calcium  carbonate)  of  the 
"  soak-water  "  at  all  stages  of  the  process,  and  also  the 
amount  of  salt  by  titration  with  silver  nitrate,  the  soaking 
can  readily  be  controlled.  An  increase  of  "  temporary 
hardness  "  of  1  part  of  calcium  carbonate  per  100,000  is 
stated  to  indicate  the  presence  of  from  0-85  to  1-15  part 
of  "  soluble  nitrogen  "  j)er  100,000  according  to  the  kind 
of  hides  under  treatment.  Under  ordinary  circumstances 
it  is  iinjiossible  to  wash  out  all  the  salt  used  in  preserving, 
without  unduly  prolonging  the  process.  From  the  results 
of  his  work,  the  author  draws  the  follbwing  practical 
conclusions  :  — 

Receptacles  used  for  soaking  must  bo  well  cleansed 
after  the  withdrawal  of  a  pack  of  hides,  and  if  old  wooden 
pits  are  emjtioyed,  the  use  of  a  powerful  antiseptic  at 
intervals  of  about  a  week  is   desirable.     Washing   in  a 
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drum  before  soaking  is  advantageous,  especially  in  ho 
weather.  The  soaking  process  should  be  regulated  so 
that  the  goods  remain  for  the  shortest  time  in  the  first 
•water  and  the  longest  in  the  last.  Where  it  is  impracticable 
to  use  separate  vessels  for  the  first  and  subsequent  "  soaks," 
an  antiseptic  should  be  used  to  retard  the  rapid  growth 
of  organisms. — S.  R.  T. 

Patents. 

Tannic  extracts  ;    Treatment  of .     L.  Dufour.  Genoa. 

Italy.     Eng.  Pat.  15,648,  July  10,  1906. 

See  Fr.  Pat.  367,917  of  1906  ;  this  J.,  1906,  1227.— T.F.B. 

Leather ;    Substitute  for ,  and  process  for  producing 

the  same.     G.  Harrison,  London.     From  A.  Ferraguti, 
Milan,  Italy.     Eng.  Pat.  3433,  Feb.  11,  1907. 

See  Fr.  Pat.  374,805  of  1907  ;    following  these.— T.  F.  B. 

Leather  substitute  ;   Manufacture  of  a .     A.  Ferracruti. 

Fr.  Pat.  374,805,  Feb.  18,  1907. 

The  following  solutions  are  prepared: — (A.),  Skin  glue, 
100 ;  beetroot  molasses,  50 ;  and  Venice  turpentine, 
2  parts.  (B.),  Bone  glue,  100.  and  glycerin,  50  parts. 
(C).  Palm  oil,  100,  and  colophony,  50  parts.  (D.), 
Potassium  carbonate  solution  of  25"  B.,  500  ;  oleic  acid, 
200  ;  palm  oil,  50  ;  tanyard  grease.  50,  and  "  essence  de 
cuir,"  15  parts.  (E.),  Yellow  vaseline,  100,  and  paraffin, 
10  parts.  (F.),  Formalin.  100;  water,  50,  and  alcohol, 
50  parts.  (G.),  Boiled  linseed  oil,  lUO  ;  oil  of  turpentine, 
50.  and  "  essence  de  cuir."  10  parts.  For  a  thin  soft 
material,  100  parts  of  B,  25  of  A.  20  of  D.  and  5  of  E, 
or  for  a  thick  rigid  material.  100  of  A,  25  of  B,  15  of  C, 
and  3  of  D,  are  mixed  with  7  parts  of  a  saturated  aqueous 
solution  of  potassium  bichromate,  and  the  whole  heated. 
The  resulting  mass  is  cut  or  rolled  into  laminae,  which 
are  pressed  by  plates  first  hot  and  then  cold,  between 
sheets  of  a  cotton  or  other  textile  fabric.  Talc  is  dusted 
on  both  surfaces,  the  material  is  dried  at  a  low  temperature, 
and  then  treated  in  succession  with  solutions,  F  and  G, 
drying  after  each  dressing. — S.  R.  T. 

Leather  ;   Manufacture  of from  outer  skin  of  intestines. 

Zeph3Tleder-Fabrik  G.m.b.H.   vorm.   Trenckmann  und 
Co.     Fr.  Pat.  375,185,  Mar.   1,  1907. 

The  skins  are  cleansed  and  treated  with  dilute  acid, 
after  which  they  are  placed  in  a  bath  containing  a  soluble 
salt  of  an  alkaline-earth,  or  of  lead,  tin,  zinc,  copper,  etc. 
The  goods  are  then  introduced  into  a  second  acid  bath 
containing  a  body  capable  of  producing  an  insoluble 
compound  with  the  salt  used  in  the  first  bath.  In  this 
way.  carbonates,  phosphates,  silicates,  etc.,  are  precipitated 
in  the  skin.  Instead  of  the  second  bath,  gases,  such  as 
carbon  dioxide,  ammonia,  etc.,  may  be  employed,  or  a 
soap  solution  may  be  added  in  order  to  produce  a  high 
degree  of  suppleness. — S.  R.  T. 


XV.— MANURES.   &c. 

Phosphate   industry  of  Tunis.     Bd.    of   Tr.    J.,   July  25, 
1907.     [T.R.] 

H.M.  Consul-General  at  Tunis  (Mr.  E.  J.  L.  Berkeley, 
C.B.)  reports  that  some  twenty  years  ago  a  mine  of 
calamine  was  opened  out,  but,  although  large  profits  were 
made,  the  attention  of  prospectors  was  scarcely  attracted 
to  the  country.  Since  then,  however,  large  deposits  of 
phosphates  have  been  discovered  near  Gafsa.  Kalaat 
Djerda,  Kalaat-es-Senam.  'Ain  Moulares  and  Metlaoui, 
to  the  west  of  Gafsa,  as  well  as  iron  mines  in  the  north- 
west of  the  Regency.  The  largest  enterprise  in  phosphates 
is  that  of  the  Gafsa  Conipanv.  In  1905  this  company 
put  out  400,000  tons;  in  1906,  500.000  tons.  Mr. 
Berkeley  adds  that  the  world's  total  consumption  of 
phosphates  during  1906  was  said  to  be  4,5(X),000  tons,  of 
which  800,000  tons  is  reported  to  have  come  from  Tunisia, 
400.(J00  tons  from  Algeria.  1,300.000  tons,  600,000  tons 
of  hard  rock,  and  700,000  tons  of  land  pebble  from  Florida. 
450,000  tons  from  Tennessee,  500,000  tons  from  France, 
and  350,000  tons  from  Belgium. 


Ammonia  ;    Can  calcium  carbonate  cause  loss  of hy 

evaporation  from  the  soil  ?     T.   Takeuchi.     Bull.    Coll. 
Agric,  Tokyo  Imp.  Univ.,   1907,  7,  433—436. 

Direct  experiments  showed  that  whilst  calcium  sulphate 
and  ammonium  carbonate  interact  readily,  at  the  ordinary 
temperature,  with  the  production  of  ammonium  sulphate 
and  calcium  carbonate,  the  reverse  reaction  takes  place 
only  to  an  insignificant  extent  at  the  average  summer 
temperature  (up  to  24'  C).  and  hence  there  is  no  danger 
of  an  appreciable  loss  of  ammonia  on  manuring  a  soil 
with  ammonium  sulphate  when  calcium  carbonate  is 
present. — A.  S. 

Magnesia  ;    Physiological  effects  of  an  excess  of  upon 

barley.     S.   Kumakiri.     Bull.  Coll.  Agric,  Tokvo  Imp. 
Univ.,  1907,  7,  441—442. 

Barley  was  grown  in  pots  in  a  soil  containing  0-5  per 
cent,  of  lime  and  0-4  per  cent,  of  magnesia  soluble  in  10  per 
cent,  hydrochloric  acid,  and  pots  containing  equal  numbers 
of  the  young  plants  were  :  (1),  used  for  control  purposes  ; 
(2),  treated  each  with  10  grms.  of  crystallised  magnesium 
sulphate  in  the  form  of  a  very  dOute  solution  ;  (3),  treated 
each  witli  50  grms.  of  magnesium  sulphate.  The  results 
showed  that  the  growth  and  ripening  of  the  plants  are 
retarded  by  an  excess  of  magnesia  over  lime.  The 
number  of  shoots  j)er  plant  is  not  appreciably  affected  by 
a  moderate  excess  of  magnesia,  but  is  diminished  bv  a 
larger  excess.  Excess  of  magnesia  also  diminishes  the 
strength  of  the  leaf-sheathes  and  of  the  stalks. — A.  S. 

Aluminium  nitride,     F.   Fichter.     See  YLL 

Patent. 

Superphosphate   pits  ,-     Discharging   apparatus   for . 

H.  R.  Xeech,  Lincoln.     Eng.  Pat.  17,512,  Aug.  3,  1906. 

An  endless  chain  or  belt,  having  a  series  of  projecting 
prongs  or  forks,  passes  over  wheels  or  drums,  the  lower 
of  which  is  mounted  on  a  shaft  between  two  brackets, 
the  latter  being  attached  to  a  carriage,  provided  with 
wheels  by  which  the  apparatus  can  be  moved  into  any 
required  position.  The  upper  drum  is  mounted  on  a 
shaft  at  the  upper  and  forward  end  of  a  frame.  This 
frame  is  pivoted  to  the  carriage,  so  that  its  forward, 
upper  end  can  be  raised  or  lowered,  to  cause  the  prongs 
to  engage  the  material  in  the  pit.  The  endless  chain  is 
driven  so  that  the  prongs  move  from  the  upper  towards 
the  under  side  of  the  stretched  belt,  and  carry  the  material 
from  the  pit  down,  either  on  to  the  ground,  or  into  a  shoot 
arranged  below  the  chain. — W.  C.  H. 


XVI.— SUGAR,  STARCH,  GUM.  &c. 

Patents. 

Potatoes;  Process   of   treating for   obtaining   starch 

and  a  nutritive  foodstuff.     C.  Steffen,  Vienna.     Enc.  Pat. 
24,035,  Oct.  29,  1906. 

See  Fr.  Pat.  368,002  of  1906  ;  this  J.,  1906,  1230.— T.  F.  B. 

Lactose  from  glucose  {dextrose]  ;    Process  of  making . 

J.  A.  Just,  Xew  York.  U.S.  Pat.  851,673,  April  30,  1907. 
The  process  consists  in  treating  dextrose  solution  with  an 
extract  of  mammary  glands.  A  suitable  temperature 
for  the  conversion  is  from  80'  to  105"  F.,  and  the  lactose 
may  be  separated  from  the  solution  by  the  addition  of 
alcohol.  As  the  conversion  proceeds  in  the  presence  of 
alcoholic  fermentation,  excess  of  dextrose  maj-  be  employed 
and  allowed  to  ferment,  so  that  the  lactose  is  precipitated 
£is  fast  as  it  is  formed. — \V.  P.  S. 

Mineral   and  organic   matters  of  the   waste  liquors  from 
sugar  factories   or  from   the   degreasing   of   wool,    or  of 

distillery  vinasses  ;  Separation  and  recoven/  of  the . 

A.  E.  Vasseux.     Fr.  Pat.  374,564.  Feb,  12",  1907. 

The  process  is  based  on  the  fact  that  the  organic  matters 
contained  in  these  waste  products  are  acid  in  character. 
Treatment  with  an  appropriate  base  brings  about  their 
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co«g\ilatkm  and  the  formation  of  organic  compounds,  or 
••  organates."  containing  the  base  employed.  The  liquors 
are  evarioratod  and  to'  the  residue  is  added,  gradually, 
a  suitable  amount  of  a  base  or  basic  salt.  The  mass  is 
then  drieii.  in  on.ler  to  render  the  organic  matter  insoluble, 
and  extracted  with  water,  either  with  or  without  suction 
or  j^res*ure.  whereby  the  soluble  salts  and  bases  are 
removed,  leaving  a"  residue  of  insoluble  nitrogenous 
matter.— T.  H.  P. 

Drtfing  of  materials  in  the  form  of  thin  pastes  or  liquids, 

estxeialli^  mola*scs  ■;  Apparatus  for  the  continuous . 

E.  Nus*baum.     Ger.  Pat.  183,137,  Oct.  31.  1905. 

The  apparatus  is  of  the  type  in  which  the  material  to 
be  dried,  is  fed  on  to  two"  drying  cylinders,  rotating  in 
oppoi^ite  directions,  from  two"  troughs  disposed  above. 
Each  trough  has  slits  or  perforations  in  the  bottom, 
and  is  provided  also  with  a  shaft  extending  its  whole 
length.  On  this  shaft  is  mounted  either  a  series  of  wheels 
or  a  cvlinder.  provided  in  their  periphery  with  slits  or 
holes.  "  As  the  shaft  rotates,  the  rims  of  the  wheels  or 
the  cvlinder  close  the  holes  in  the  bottom  of  the  trough 
except  when  these  holes  register  with  those  in  the  wheels 
or  cvlinder.  The  material  is  thus  fed  intermittingly  on 
to  the  drj-ing  drums,  whereby,  it  is  claimed,  the  drying 
is  expedited. — A-  S. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

Extract  of  barley  r  Determination  of  the  .     K.  Krapf. 

Z.  ge«.  Brauw.,  1907,  30,  379—380. 

25  GBMS.  of  the  finely-ground  barley  (containing  at 
least  2»i — 23  per  cent,  of  meal)  and  25  grms.  of  finely- 
ground  Pilsener  malt  (saccharification  period,  10 — 15 
minutes)  are  mashed  with  300  c.c.  of  cold  distilled  water 
and  allowed  to  stand  for  about  12 — 15  hours.  The 
mash  is  kept  as  usual  at  45'^  C,  and  is  then  saccharified 
at   7<^   C,   the  time   required   being  25 — 30  minutes  if 

th'-      • "    is    efficient.      After    the    mash    has    been 

a  ind  for  5  minutes  without  stirring,  40 — 50  c.c. 

o:  1  are  withdrawn,  and  the  remainder  is  stirred 

and  heated  to  boiling  for  15  minutes.  The  walls  of 
the  beaker  are  washed,  the  mash  is  cooled  to  about 
Off  (-'.,  the  portion  which  was  removed  is  returned, 
•nd  the  whole  L>^  heated  at  about  75"  C.  to  produce  a 
Mcond  saccharification,  which  Ls  completed  in  10 — 15 
minute*.  The  ma«h  is  then  cooled,  made  up  to  450  grms. 
and  filtered,  the  specific  gravity  of  the  filtrate  being 
determined  and  calculated  to  degrees  Balling.  The 
extract  of  the  malt  employed  must  also  be  determined 
by  the  above  method,  but  in  this  case  the  after-sac- 
charification  pffjcc-ed'*  very  rapidly  and  only  requires 
•bout  '2f)  c.c.  of  the  clear  mash  ;  the  value  thus  obtained 
i«,  with  a  well  mfnlified  malt,  about  1  per  cent,  higher 
than  that  obtained  with  fine  grist,  and  agrees  exactly 
with  the  abaolnte,  theoretical  yield  of  extract.  A  malt 
of  knowTj  extract  may  \ie  kept  for  almost  any  length 
of  time  without  change,  provided  it  is  stored  in  air-tight 
vewela.— T.  H.  P. 


JJalt* :  Coloured    .     L.    Briant.     J.    Inst.    Brewing, 

1907.  18.  48ft_497. 

The  coloured  maltii  on  the  market  are  classed  as  black, 

brown,  amber,  and  crystal.      Black  nmlt  is  us«-d  for  colour 

and  rryrtal  malt  for  flavour  ;    very  succesMful  results  are 

obtamrd    with    cuitable    blends    of    all    four    ty[>es.     For 

bUck    malt   the   hthiti    is    kej>t    'j — H  days   on    the   floor, 

but   it   i*  eaaential   that   the  jfrowth   ahould    be  uniform. 

The  cf/irect  degree  of  roasting  can   rm\y   f»e  determined 

by  *Tr.^K-al  methr»ds.     The  tinctorial  value  of  a  10  jier 

'  -     tof  bla<^'k  malt  (generally  lies  U-tween   HHKj- 

;n    a    linch    'ell    with    ]>jvi bond's    52  (•erics 

.  - ,    -i    minimum   colour    value    of    I2.Vi''    would    In- 

I  •i.r  Ataodard  (or  commercial  purposes.     With  normal 


samples  the  use  of  a  diastatic  pale  malt  in  preparing 
the  wort  has  no  influence  on  the  colour  but  increases 
the  yield  of  extract.  Black  malt  is  utilised  in  various 
ways,  sometimes  mixed  with  the  whole  grist,  sometimes 
mashed  with  a  little  pale  malt  in  a  separate  vessel,  and 
sometimes  finely  ground  and  added  to  the  copper,  but 
this  last  method,  if  considerable  proportions  of  black 
malt  are  so  used,  is  apt  to  impart  roughness  or  bitterness 
of  flavour.  Black  malt  is  generally  sold  by  measure;  its 
weight  varies  from  215  to  290  lb.  per  quarter.  On  the 
basis  of  an  average  weight  of  270  lb.,  it  gives  a  yield 
of  50 — 60  lb.  of  extract.  Of  late  years  roasted  barley 
has  been  largely  used  in  place  of  roasted  malt.  Its  lower 
price  is  somewhat  discounted  by  its  lighter  weight,  which 
rarely  exceeds  250  lb.  per  quarter  ;  the  colour  and  extract 
are  also  slightly  lower  than  those  of  black  malt.  The 
author  finds,  contrary  to  a  general  impression,  that  the 
colour  imparted  by  roasted  barley  is  not  less  permanent 
than  that  produced  by  black  malt,  under  ordinary 
circumstances.  It  does,  however,  appear  to  be  less 
resistant  towards  certain  wild  yeasts,  such  as  those  which 
infect  beers  stored  for  many  months  in  vats.  In  both 
cases  the  component  colours,  as  analysed  by  Lovibond's 
glasses,  change  in  relative  proportions  during  storage. 
In  flavour,  roasted  malt  is  superior  to  roasted  barley. 
Crystal  malt  is  used  not  only  in  black  beers  but  in  mild 
ales,  to  which  it  imparts  a  rich  "  nutty  "  flavour.  Its 
weight  ranges  from  250  to  280  lb.  per  quarter ;  on  its 
own  weight,  the  yield  of  extract  in  the  brewery  is  about 
50  lb.  On  a  we'ight  of  336  lb.,  it  yields  about  50  lb. 
when  extracted  alone,  and  about  80  lb.  when  mashed  with 
malt  as  is  always  the  case  in  practice.  The  colour  of  a 
10  per  cent,  solution  is  100° — 250°,  a  fair  minimum 
standard  being  125°.  With  all  coloured  malts,  there  is  a 
distinct  advantage  in  using  only  freshly-roasted  material, 
since  it  readily  becomes  slack  and  loses  aroma. — J.  F.  B. 


Brewing  ';    The  nitrogen  question  in .     H.  T.  Brown. 

J.  Inst.  Brewing,  1907,  13,  394—446. 


The  author  gives  a  summary  of  the  work  published  in 
the  Guiness  Research  Lab.  Trans,  (see  this  J.,  1905,  135, 
137,  275  and  1906,  1110)  on  the  systematic  analysis  of 
complex  mixtures  of  protein  derivatives  and  on  the 
nature  of  the  non-coagulable  nitrogenous  constituents  of 
malt  extracts.  He  has  now  extended  his  studies  to  the 
relations  of  these  constituents  towards  yeast,  dealing 
particularly  with  the  residual  nitrogenous  constituents 
of  beer  and  their  effect  on  its  stability.  A.  J.  Brown 
has  shown  that  the  main  factor  which  limits  the  repro- 
ductive functions  of  yeast  in  a  fermenting  wort  is  the 
exhaustion  of  the  dissolved  oxygen.  In  order,  therefore, 
to  stimulate  the  yeast  to  exert  its  maximum  reproductive 
capacity  and  to  determine  the  maximum  assimilation  of 
nitrogen  under  given  conditions  of  nutrition,  fermentations 
were  conducted  in  liquids  through  which  a  slow  current 
of  air  was  passed.  Under  these  conditions,  51  per  cent, 
of  the  nitrogen  contained  in  a  boiled  cold-water  extract  of 
malt,  to  which  sugar  had  been  added,  was  removed  in  a 
single  fermentation.  In  a  second  and  a  third  fermenta- 
tion, after  driving  off  the  alcohol  and  adding  fresh  sugar 
each  time,  a  further  7-5  and  1-7  per  cent,  respectively 
were  removed.  Thus  not  more  than  62 — 63  per  cent, 
of  the  total  non-coagulable  nitrogenous  constituents  of 
such  an  extract  are  availaVjle  for  the  nutrition  of  yeast. 
It  is  suggested  that  the  remaining  38  per  cent,  of  these 
constituents,  which  are  non-assimilable,  correspond  with 
the  "  unclassified  nitrogen  "  mentioned  in  the  previous 
liajKjrs  (loc.  cit.).  Turning  next  to  brewery  worts,  the 
])ercentage  assimilation  of  nitrogen  was  found  to  bo 
distinctly  lower,  viz.,  first  fermentation,  40-7  per  cent.  ; 
second  fermentation,  8-6 ;  third,  5-3 ;  total,  54-6  per 
cent.  This  difference  is  due  to  proteolytic  changes  which 
take  place  at  the  temfKjratures  employed  in  mashing. 
These  changes  are  manifested  in  an  increased  extraction 
of  jtermanently  soluble  forms  of  nitrogenous  constituent.'*, 
owing  to  the  increased  action  of  the  enzyme  on  the 
insoluble  proteins.  The  influence  of  elevated  temperatures 
on  this  action  and  on  the  degree  of  assimiiabiiity  of  the 
jiroducts  is  shown   in  the  following  table: 
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Temperature  of  masliing, 

"F. 

60' 

113° 

150° 

160° 

Non-coagulable     nitrogen 

in  wort  (extraction   at 

60°  T.  expressed  as  100) 

100-0 

151-8 

159-9 

147-6 

Percentage  of  non-coagul- 

able  nitrosen   removed 

in  the  first  fermentation 

50-7 

51-5 

46-0 

40-8 

Ditto  in  the  second  fer- 

mentation    

9-8 

9-8 

9-4 

6-4 

Total  assimilation 

60-5 

61-3 

55-4 

47-2 

Thus,  when  the  mashing  temperature  is  increased 
beyond  certain  optimum  points  (difiFerent  in  the  two 
cases)  the  solvent  power  of  the  proteolytic  enzyme  is 
crippled,  and  the  degree  of  assimilability  of  the  products 
is  reduced.  The  normal  degree  of  assimilability  can, 
however,  be  restored  in  the  case  of  these  high-temperature 
mashes,  by  adding  to  the  previously  boiled  clear  wort, 
before  fermentation,  a  cold-water  extract  of  malt-culms, 
the  proteolytic  enzyme  in  which  breaks  down  the  less 
readily  assimilable  matters  of  the  wort  into  simpler  and 
more  "available  products.  In  this  sense  an  active  pro- 
teolytic extract  of  malt-culms  acts  as  a  "  yeast-food." 
When  ordinary  brewery  worts,  which,  with  complete 
aeration,  lose  42  per  cent,  of  their  nitrogen  in  a  single 
fermentation,  are  fermented  under  industrial  conditions, 
the  proportion  of  nitrogen  removed  may  vary  between 
20  and  36  per  cent.  The  difference  between  these  latter 
numbers  and  42,  therefore  represents  the  percentage  of 
"  readily "  assimilable  nitrogen  remaining  in  the  beer. 
But  the"  effect  of  the  residual  readily  assimilable  nitrogen 
on  the  stability  depends  not  on  its  ratio  to  the  total 
nitrogen  of  the  wort,  but  on  its  actual  concentration  in 
the  beer.  This  is  best  determined  directly  by  a  special 
fermentation  of  the  de-alcoholised  beer  extract  with  the 
addition  of  sugar  and  with  complete  aeration.  In  a 
series  of  beers  of  various  qualities  from  the  same  brewery, 
the  residue  of  readily  assimilable  nitrogen  ranged  from 
•0-0052  to  0-0231  grm".  per  100  c.c.  The  amount  of  this 
readily  assimilable  nitrogen  in  a  beer  is  a  very  important 
factor'  in  determining  its  liability  to  "  yeast  frets," 
turbidities,  and  the  development  of  infecting  bacilli. 
But  there  are  several  other  factors  which  also  control 
organic  activity  in  the  finished  beer.  Such  factors,  for 
instance,  are  :  the  degree  of  oxygenation  to  which  the 
beer  is  subjected,  and  the  amount  of  readily  fermentable 
carbohydrates  left  in  the  beer  or  added  as  priming.  The 
alcoholic  strength  of  the  beer  is  also  a  powerful  limiting 
factor  when  it  exceeds  4-0 — 4-5  per  cent.  Without  taking 
all  these  into  consideration,  it  is  impossible  to  fix  a  safe 
limit  for  the  amount  of  readily  assimilable  nitrogen  in 
beer.  As  regards  the  nature  of  the  readily  assimilable 
nitrogenous  bodies,  the  author  is  inclined,  with  reservation, 
to  regard  the  malt  peptones  and  albumoses  as  being  more 
readily  assimilable  than  the  amides  and  amino-acids. 
Comparing  the  assimilating  power  of  the  "  wild  "  or 
secondary  yeasts  with  that  of  the  primary  beer  yeast, 
it  was  found  that  *S'.  Paitorianus  III,  and  S.  ellipsoideus  I 
and  //  were  practically  equivalent  to  the  primary  yeast, 
whereas  S.  Pa-storianus  I  and  S.  exiguus  were  feebler  and 
failed  to  assimilate  certain  forms  of  nitrogenous  con- 
stituents which  were  readily  removed  bv  the  other  yeasts. 

—J.  F.  B. 

Amygdalase  ;    Enzymes  of  yeast: .     R.   J.   Caldwell 

and  S.  L.  Courtauld.  Rov.  Soc.  Proc,  1907,  B79, 
350—359. 
The  action  of  an  extract  of  dried  yeast  on  amygdalin  and 
also  on  methyl-a-glucoside  persists  after  heating  the 
solutions  to  such  a  temperature  that  the  action  on  maltose 
is  at  an  end.  At  higher  temjieratures  the  enzyme  which 
hydrolyses  amygdalin  can  be  destroyed  without  depriving 
the  solution  of  its  power  of  hydrolysing  sucrose.  The 
new  enzyme  which  is  distinct  from  maltase  and  invertase 
is  termed  amygdalase  ';  it  is  uncertain  whether  it  also 
attacks  methyl-a-glucoside.  Maltose,  galactose  and 
lactose  are  without  effect  on  the  hydrolysis  of  amygdalin 
by  amygdalase,  whilst  dextrose  has  a  marked  inhibitory 
-effect.     Amygdalase   is  contained   in   invertase   prepared 


by  O'Sullivan  and  Thompson's  method,  which  involves 
the  autolysis  of  the  yeast  and  precipitation  of  the  enzyme 
by  alcohol — a  process  which  entirely  destroys  maltase. 
Bottom-fermentation  yeast  though  equally  rich  in  maltase, 
appears  to  contain  a  far  smaller  proportion  of  both 
invertase  and  amygdalase  than  top-fermentation  veast. 

— E."  F.  A. 

Enzymes  ;    Nature  of .     H.  E.  Armstrong  and  E.  F. 

Armstrong.     Roy.  Soc.  Proc,   1907,  B79.  360—365. 

Additional  evidence  is  adduced  that  the  action  of 
enzymes  is  specific,  and  that  it  is  limited  to  compounds 
of  a  particular  type  to  a  greater  extent,  indeed,  than 
previously  recognised.  It  is  shown  that  maltase  hydro- 
lyses a-glucosides  alone,  whilst  emulsin  hydrolyses  j3- 
glucosides.  Additional  experiments  made  with  specially 
purified  materials  confirm  the  conclusion  that  enzyme 
and  hydrolyte  must  be  in  complete  correlation,  and  the 
evidence  on  this  point  appears  to  be  little  short  of  absolute 
in  the  case  of  the  sucroclasts.  Dextrose  and  laevulose 
alone  retard  the  action  of  invertase  on  sucrose,  galactose, 
mannose,  dulcitol,  and  mannitol  being  without  effect. 
Invertase  is  extraordinarily  active,  and  minute  quantities 
of  impurity  exercise  an  important  influence  on  it ;  the 
activity  is  much  increased  by  amino-acids.  Sucrose  is  a 
derivative  of  a-glucose  but  not  a  simple  a-glucoside ; 
it  is  also  not  a  simple  fi-uctoside.  There  is  little  room  for 
doubt  that  during  hj'drolysis,  the  enzyme  extends  its 
influence  over  the  whole  of  the  sucrose  molecule,  being 
intimately  correlated  in  all  its  parts  with  the  carbohydrate. 
This  is  probably  true  of  other  biases.  The  enzymes 
themselves  are  subject  to  hydrolysis  and  simplification, 
and  there  is  evidence  that  a  biase  may  give  rise  to  a 
monase.  The  sucroclastic  enzymes  are  products  of 
hydrolytic  change  conditioned  mainly  by  proteoclasts, 
and  it  is  to  be  supposed  that  several  enzymes  may  arise 
in  this  manner,  all  of  one  type,  yet  all  capable  of  hydrolysing 
a  particular  hvdrolyte  and  differing  only  in  activity. 

— E.F.  A. 

Wities  ';    Disease  organisms  of ,  with  special  reference 

to  Coccus  anomalus  and  the  "  hlue  "  disease  of  Cham- 
pagne wines.  P.  ilaze  and  P.  Pacottet.  Compt.  rend., 
1907,  145,  141—143.     (See  also  this  J.,  1904,  200.) 

The  organisms,  which  are  the  cause  of  "  turned  "  and 
bitter  wines,  were  cultivated  in  grape  must  concurrently 
with  yeast.  Sour  and  mannitol-containing  wines  were 
thus  obtained,  similar  to  those  frequently  obtained  under 
practical  conditions.  The  authors  have  also  investigated 
the  coccus  of  Champagne  wines  which  they  have  named 
Coccus  anomalus.  This  organism  does  not  form  fermen- 
tation products  in  appreciable  quantities  ;  its  injurious 
action  consists  chiefly  in  the  turbidity  and  sediment  which 
it  produces.  A  large  number  of  Champagne  wines 
affected  with  the  "  blue  "  disease  were  examined ;  it 
was  invariably  found  that  the  disease  was  due  to  the 
development  of  C.  anomalus.  This  disea-se  has  been 
confounded  with  the  "  graisse  "  disease  which  also  renders 
the  wine  opalescent,  but  the  authors  have  not  observed  a 
single  case  of  "  blue  "  disease  caused  by  the  "  graisse  ' 
disease  organism.  The  "  blue "  disease  develops  in 
relatively  new  wines.  C.  anomalus  was  also  found  in 
other  wines  from  various  sources,  and  in  a  sample  of  cider. 
Wine  infected  with  this  organism,  cannot  be  freed  from  it 
by  filtration.  The  development  of  C.  anomalus  is  not 
prevented  by  a  high  alcohol-  or  tannin-cont«nt.  With 
regard  to  the  production  of  bitterness,  the  organism  has 
very  little  action. — L.  E. 

Wine  stored   in   metal   vessels ';    Alterations   in .     J. 

Trummer.  Mitt,  aus  dem  chem.  Versuchs-  und 
Hefereinzucht-Lab.  der  k.  k.  hoheren  Lehranstalt  fiir 
Wein-  und  Obstbau  in  Klosterneuburg. 

Aftek  storing  for  five  weeks  in  a  tinned  iron  vessel,  a 
sani])le  of  deep-red,  clear  wine  became  dirty  red  and  very 
turbid,  and  assumed  a  marked  unpleasant  metallic  flavour. 
On  standing,  the  turbid  wine  deposited  a  flocculent 
precipitate,  but  still  retained  a  certain  amount  of  tur- 
bidity, which  could  only  he  removed  by  filtration  through 
asbestos.  The  filtrate  was  nearly  as  dark  in  colour  as  the 
original    wine,    but    the    metallic    taste    and    unplea.<ant 
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!>mell  persisted,  thoueh  in  diminished  degree.  Analysis 
of  the  wine  after  storing  in  :  (I.),  a  glass  vessel,  and  (II.)> 
a  tinned  iron  vessel,  gave  the  following  results  : 


Akobol. 
•«  by 

vol. 

(irms.  per  litr«. 

Extract. 

Total    Volatile 

arid.       acid.       Tartar. 

Tannin. 

.Ash. 

I 
II 

I(H)0 
10-10 

27- 40 
26-«0 

5-55 
4-90 

0-720     '    l-?2 
0-577     '     l-6« 

1-22 

1-10 

2-320 
2-294 

A   further  ex]ieriment.   with   wine  containini:  salicylic 
acid.  >howed  that  the  changes  describetl  above  were  due 
to  the  action  of  the  tin  and  not  to  bacterial  development. 
Similar  changes  are  produced  in  white  wine  when  stored 
in  a  tinned  iron  vessel.     In  both  cases  hydrogen  sulphide 
is  proiluced.     Aluminium,  on  the  other  hand,  exerts  only 
a  nefflivrible   influence  on   wine,  so  that   measuring   and 
Cl    '     .  Is  of  this  metal  are  safer  than  the  tinned  iron 

c!  employed.     Although    nuist    has    a    higher 

a....       ..:,..:  than  wine,  it  is  not  influenced  to  the  same 

extent  as  the  latter  by  contact  with  tin.  Thus,  with  a 
Riesling  must,  exjxjsed  to  the  action  of  tin.  a  slight 
evolution  of  hydrogen  sulphide  occurred  after  the  com- 
pletion of  the  fermentation,  but  the  new  wine  had  not 
the  unplea.'^ant  odour  and  flavour  observed  in  wine  after 
storing  in  contact  with  tin. — T.  H.  P. 

Wine.s ;    DiMQlntion   of  in    vacuo.     C.    Girard   and 

Truchon.     Monit.   Scient..    1907,   21,   441—444. 

Thi  process  of  distillation  in  vacuo  has  recently  been 
applied  to  the  dL-tillation  of  brandy  from  wines.  The 
distfllation  is  carried  out  at  a  temperature  not  exceeding 
30^  C.  and  the  quality  of  the  brandy  is  said  to  be  superior 
to  that  of  spirit  distilled  by  the  usual  methods.  The 
rv«idual  vina.*se  pos-sesses  all  the  characters  of  the  original 
vine,  and  it.«  conijx>sition  L«  unchanged.  On  dilution  with 
vater  to  the  original  volume,  a  de-alcoholised  wine  is 
obtained  which  remains  perfectly  clear ;  the  colour  is 
slightly  more  yellow  than  that  of  the  original,  and 
rwembles  that  of  an  aged  wine.  These  vinasses  are 
capable  of  many  applications.  They  can  be  sold  as  non- 
alcoholic wines,  either  "  still  "  or  aerated.  On  the 
addition  of  sugar,  and  re-fermentation,  a  new  wine  of 
full  quality  is  obtained.  On  the  addition  of  the  requisite 
proportion  of  clean  commercial  spirit,  a  marketable  wine 
of  »lightly  ]»oorer  quality  Ls  produced.  The  vinasses 
may  be  a.<«ed  for  reducing  wines  of  excessive  alcoholic 
»tr«»gth.  ^^'hen  judiciously  mixed  with  water,  they  can, 
it  »  stated.  1*  employed  for  diluting  wines  in  such  a 
manner  that  the  dilution  cannot  l)e  detected  by  analvsis. 
miien  mixed  with  commercial  acetic  acid  they  can, 
according  to  the  authop".  be  sold  as  wine-vinegar,  or  else 
ther  may  be  mixed  with  alcohol  and  converted  into 
riDegar  by  fermentation.  A  "  small  "  wine  can  be 
coorerted  into  a  'trong  wine  by  dwtilling  off  the  alcohol, 
eor  ■'        :na.sse.  and  returning  the  alcohol  to  the 

*■'  ■  't.     Th»r  authors  give  tables  showing 

tK'  :  vina.»ses  obtained  from  typical  wines 

and  of  blended  wmes  prepared  with  them. — J.  F.  B. 

Patents. 

I  'itw   >.T  ixki  j'','1  from  yeast.     J.   Schmidt.     Eng.   Pat. 
2r».S32.  .Sept.    19,    lW>r),     .See  XVIIU. 


ll<*.»7. 
Yea«t 
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I"' 
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•tein. 


of    TiTfj^ring    an/l    utilising 
New   York. 


— .     .M. 
U.S.    Pat.    858,<j91.   July   2, 


JfT'»y«12«t^ 


•uccessive  worts  containing 
fi-  of  alkaline-earth  suljihates 
chloride.  A  Huitable  jiro- 
add»-d  to  the  wort  to  l>e 
.  th'-  veast.  The  veaxt  so 
^ingujtlied  by  its  ffocculent 
cb*r*>-t«r.  \,y  iti  r«|ii<l  and  complete  clarification  or 
•rttling  in  b^er  in  the  a>»«ienc^  of  chi[M,  and  by  its  relatively 
bifb  projiortioo  of  a*»ociated  mineral  salts  of  alkali  eartli 
owUf*."— W.  P.  «<, 


Brewers'    wort   or   the   like ;    Apparatus   for    heating    or 

boiling H  J.  Worssam,  Assignor  to  H.  Hunt  and 

H.  S.  Fox.  London.     U.S.  Pat.  857.779.  June  25.  1907. 

See  Eng.  Pat.  10,198  of  1905  ;  this  J  ,  1905,  1079.— T.F.B. 

Distilling    apparatus.     M.     Llodra,     Manila.     Philippine 

Islands.  U.S.  Pat  858,346,  June  25,  1907. 
Two  stills  or  "  caldrons  "  are  disposed  the  one  behind  the 
otlier.  The  front  one  is  heated  directly  by  a  furnace, 
whilst  the  rear  one  is  surrounded  by  a  spiral  Hue.  through 
which  the  hot  gases  from  the  furnace  pass,  on  their  way 
to  the  stack.  A  distilling  colunui  is  arranged  over  the 
second  still,  and  its  vapour  outlet  is  connected  to  the  coils 
of  a  condenser,  a  cooler,  an  auxiliary  cooler,  and  a 
receiver,  arranged  in  series.  The  va})Ours  generated  pass 
from  the  top  of  the  first  still  to  the  bottom  of  the  second, 
up  the  coUmm  and  then  through  the  coils  of  the  train  of 
apparatus  in  the  order  given  above.  The  liquid  to  be 
distilled,  or  "  wash,"  flows  in  the  opposite  direction 
around  the  coils,  and  after  serving  as  the  cooling  and 
condensing  medium  and  becoming  heated,  is  delivered 
into  the  distilling  column. — W.  H.  C. 

Brewers'   pitch  ;    Preparation   of  absolutely  neutral . 

L.  Schmied.     Fr.  Pat.  374,611,  Feb.  13,  1907. 

Colophony  is  subjected  to  destructive  distillation  at 
230 — 300"  C.  in  order  to  remove  the  non-condensable 
gaseous  constituents  which  might  exert  a  harmful 
influence  on  the  beer.  The  neutral  residue  is  melted  with 
a  quantity  of  neutral  parafSn  or  similar  hydrocarbon 
sufficient  to  give  a  mixture  having  the  consistencv  of 
pitch.— T.  H.  P. 


XVIII.— FOODS  ;    SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

Egg-yolk ;     Direct    analysis    of .     X.    A.    Barbieri. 

Compt.  rend.,  1907,  145,  133—135. 

Egg-yolk  was  extracted  with  pure  carbon  bisulphide 
and  alcohol  successively.  The  alcoholic  extract  was 
evaporated,  the  residue  extracted  with  ether,  and  the 
ethereal  solution  evaporated.  The  residue  was  again 
extracted  with  carbon  bisulphide,  the  solution  added  to 
the  first  carbon  bisulphide  extract,  and  the  whole  evapor- 
ated. On  dissolving  the  residual  oily  liquid  in  the  least 
possible  Cjuantity  of  ether  and  adding  alcohol,  a  precipitate 
was  thrown  down,  containing  tristearin  and  triolein.  The 
filtrate  from  this  precipitate  was  evaporated,  and  the 
residue  dissolved  in  a  small  quantity  of  ether  and  treated 
with  acetone.  The  precipitate  thus  obtained  contained 
a  white  crvstalline  substance  (m.  ])t.  18*^  C.  ;  composition, 
C.  64-80  ;■  H,  11-30;  X,  3-66;  P,  1-35;  S,  0-40;  and 
O,  18-49  per  cent.)  which  the  author  names  ovine  ;  it  had 
been  previously  obtained,  in  an  impure  state,  by  Gobley, 
who  named  it  cerebrine.  The  filtrate  from  the  acetone 
precipitation  was  evaporated,  and  the  warm  residue 
treated  with  acetic  acid.  On  cooling,  ovocholesterol 
(cholesterol)  separated.  The  acetic  acid  mother-liquor 
was  neutralised  and  extracted  with  ether  ;  on  evaporation, 
the  ethereal  extract  yielded  an  intensely  vellow  oil,  from 
which,  on  treatment  with  ether  or  chloroform,  small 
octahedral  crystals  (m.  pt.  115°  C.)  of  nearly  pure  sulphur 
were  obtained. — L.  E. 

Tomato  ;    Complete  analysis  of  the  fruit  of  Lycopersicum 

esctilentum  or .     J.   M.   Albaharv.     Compt.   rend., 

1907,  146,  131—133. 
Fresh  tomatoes  were  found  to  contain  :  water,  93-5 ; 
nitrogenous  matter,  0-95  ;  non-nitrogenous  matter,  0*50  ; 
fat.  0-20 ;  carbohydrates,  (dextrose,  lajvulose,  and  sucrose), 
3-(Kj  ;  insoluble  organic  matter,  1-69;  insoluble  inorganic 
matter,  0-11  ;  and  total  ash,  0-74  yter  cent,  (of  which, 
0-12  was  calcium  ])hosphate).  The  percentages  of  free 
acids  were  as  follows  : — malic,  0-48  ;  citric,  0-09;  oxalic 
0-001  ;  only  traces  of  tartaric  and  succinic  acids  were 
found.  In  addition  to  these  acids,  there  were  others 
(representing  about  77  rier  cent,  of  the  total  acidity) 
which  were  not  precipitable  by  lead  acetate  ;    the  author 
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■considers  that  the  non-precipitable  acid  or  acids  may  be 
glycollic  acid  or  its  analogues.  Small  quantities  of 
organic  salts  were  also  found.  The  ash  of  tomatoes 
contains  a  determinable  quantity  of  iron,  part  of  which 
is  present  in  the  tomato  in  a  soluble  form. — L.  E. 

{Jorn  [Maize]  oil  as  an  adulterant  in  lard  ;    Possible  use 

of  ,  and  its  detection.     W.  !McPherson  and  W.  A. 

Ruth.     J.  Amer.  Chem.  Soc,  1907,  29,  921—926. 

Whether  maize  oil  is  actually  used  as  an  adulterant  in  lard 
the  authors  have  not  been  able  to  ascertain  by  enquiry  ; 
but  that  it  can  be  so  used  is  proved  from  the  fact  that  mix- 
tures containing  as  much  as  15  per  cent,  of  oil  were  em- 
ployed in  making  the  pastry  for  a  number  of  establishments 
without  any  adverse  comments  or  complaints  being  made. 
As  regards  the  chemical  detection  of  maize  oil  in  lard, 
results  of  the  examination  of  various  mixtures  show  that 
the  iodine  values  and  refractometer  readings  of  samples 
containing  10,  and  even  15,  per  cent,  of  the  oil  were  within 
the  limits  exhibited  by  pure  lards.  Maize  oil  may,  how- 
ever, be  detected  readilv  bv  means  of  the  phvtosteryl 
acetate  test  (this  J.,  1902',  192).  Whilst  the  m.  pt.  of  the 
acetyl  derivative  obtained  from  lard  is  113°  C,  samples 
containing  4  per  cent,  of  maize  oil  give  acetyl  compounds 
having  a  m.pt.  of  about  125°  C. — W.  P.  S. 

Patents. 

Cattle-,  or  like  food  from  yeast.     J.  Schmidt,   Burton-on- 
Trent.     Eng.  Pat.  20,832,  Sept.  19,  1906. 

To  prevent  the  development  of  a  bitter  taste,  the  yeast  is 
heated  rapidly  to  a  temperature  of  from  58°  to  75°  C,  and 
then  boiled  and  evaporated  to  dr^Ties.  For  instance,  1  cwt. 
of  yea-st  is  introduced  into  a  pan  heated  previously  to  a 
temperature  of  60°  to  70°  C,  and  the  mass  is  stirred  until 
it  becomes  tluid  ;  successive  smaller  portions  of  yeast  are 
then  added  until  the  whole  of  the  quantity  which  it  is 
desired  to  treat  has  been  introduced,  the  temperature 
never  being  allowed  to  fall  below  58°  C. — W.  P.  S. 

Malted  whole  dough  or  whole  meal ;  Process  and  apparatus 
for  the  production  of  — - — .  E.  and  J.  Keller,  Colmar, 
Germany.     Eng.  Pat.  5,226,  Mar.  4,  1907. 

The  washed  grain,  such  as  all  kinds  of  undecorticated 
■cereals,  seeds,  and  pulse,  is  introduced,  with  the  quantity 
of  water  necessary  for  germination,  into  a  revolving 
malting  drum.  The  latter  is  provided  with  a  heating 
jacket  and  two  sets  of  internal  perforated  tubes  ;  one  set 
serves  for  the  admission  of  air  to  the  drum,  whilst  the  other 
set  is  connected  with  an  exhaust  pump.  When  germina- 
tion has  taken  place,  the  air  supply  is  cut  off,  and  the  grain 
is  dried  by  heating  the  drum,  a  low  pressure  being  produced 
in  the  drum  by  means  of  the  exhaust  pump.  The  dry 
grain  may  be  ground  into  flakes,  groats,  or  meal. — W.  P.  S. 

Butter  ;   Manufacture  of .     A.  H.  Borgstrom,  Hango, 

Finland.     Eng.    Pat.    6,394,    Mar.    16,    1907. 

Milk,  or  cream,  is  churned  at  a  temperature  as  near  the 
freezing  point  as  possible,  without,  however,  allowing  the 
liquid  to  freeze.  The  liquid  becomes  thick,  but  no  forma- 
tion of  butter  is  visible.  The  temperature  is  then  raised, 
when  the  butter  separates  almost  instantaneously,  and  is 
■collected  directly,  or  after  a  further  slight  churning. 
The  cream  may  be  "  soured  "  just  before  or  during  the 
■churning  operation. — W.  P.  S. 

Butter  ;    Apparatus  for  determining  water  in .     C.  E. 

Gray.     U.S.  Pat.  858,868,  July  2,  1907.     See  XXIII. 

Waterproof,  acid-proof,  and  odour-proof  material  [card- 
hoard]  particidarly  applicable  for  lining  butter  boxes 
and  for   packing   purposes   generally  ;     Manufacture   of 

inert .     J.  Bishop,  J.  H.  Stanlev,  and  A.  A.  Sage. 

Eng.  Pat.  18,136,  Aug.  13,  1906.     .See  XIX. 

Albumin  product  [from  casein]  useful  as  a  substitute  for 
ordinary  albumin.  L.  J.  Pansiot.  Fr.  Pat.  374,594, 
Feb.  13,  1907. 
Casein  is  dissolved  in  an  excess  of  alkali,  and  the  solution 
is  treated  with  5 — 10  per  cent,  (on  the  weight  of  casein) 
of  sodium   peroxide.     The   mixture    is   gradually   heated 


to  a  temperature  of  65" — 70°  C.  with  constant  stirring, 
and  is  then  cooled.  Dilute  hydrochloric  acid  is  now 
added,  avoiding  an  excess,  until  the  casein  is  precipitated. 
The  latter  is  pressed,  washed  cautiously  so  that  solution 
does  not  take  place,  and  the  mass  is  spread  over  glass 
plates  and  dried  at  a  low  temperature. — W.  P.  S. 

Albuniin  compound  from  fish  ;   Process  of  making  a  soluble 

.     K.    Schwickerath.     Fr.    Pat.    375,028,   Feb.    25, 

1907. 
The  fleshy  part  of  fish  is  finely  divided  and  subjected  to 
the  action  of  superheated  steam  in  an  autoclave.  The 
liquid  portion  is  then  separated,  cooled,  and  treated  with 
potassium  permanganate  solution,  about  250  grms.  of 
the  salt  being  used  for  50  kilos,  of  flesh.  The  mixture  is 
heated  to  a  temperature  of  from  70°  to  80°  C,  then  filtered, 
and  the  filtrate  evaporated  to  drjmess.  An  alternative 
process  consists  in  adding  milk  of  lime,  or  other  alkaline- 
earth,  to  the  aqueous  extract  of  the  fish  until  no  further 
precipitate  forms,  and  then  treating  the  mass  with 
permanganate  as  described  above,  but  preferably  after 
removing  the  calcium  precipitate  by  filtration.  The 
dry  albuminous  product  obtained,  is  stated  to  be  free 
from  taste  or  smell. — W.  P.  S. 

Butter  ;  Process  and  apparatus  for  purifying  [retiovating] 

.     J.    Bredenkamp.     Fr.    Pat.    375,075,    Feb.    26, 

1907 
The  butter  is  placed  in  a  cylindrical  vessel  provided  with 
a  stirrer  and  surrounded  by  a  hot-water  jacket,  the  hori- 
zontal shaft  bearing  the  stirring  blades  being  hollow,  so 
that  the  hot  water  may  pass  through  it.  When  the 
butter  is  melted,  the  water,  curd,  etc.,  are  dra^\-n  off,  the 
fat  is  heated  to  a  suitable  temperature,  and  an  alkali 
solution  is  introduced  and  well  mixed  with  the  fat.  A 
little  milk  mav  be  added,  finallv,  and  the  butter  re-worked 

— W.  P.  S. 

Coffee  extract ;    Process  for  making  a  concentrated  . 

P.  Albertolli.     Fr.  Pat.  375,120,  Feb.  27,   1907. 

Ground  roasted  coffee  is  extracted  with  boiling  water, 
and  the  solution  is  evaporated  to  drvness.  The  volatile 
matters  given  off  during  the  evaporation,  are  reunited 
with  the  extracted  residue,  and  the  latter  is  then  treated 
with  suitable  solvents  to  obtain  the  flavouring  con- 
stituents of  the  coffee.  The  dry  residue  from  the  first 
operation  is  mixed  with  sugar,  the  flavouring  extract  is 
added  to  the  mixture,  and  the  whole  is  compressed  into 
tablets.— W.  P.  S.  .1, 

Milk,    skimmed,    and    viilk-seru7n ;     Process    of    treating 

[preserving]    .     Soc.     di     Esportazione     Polenghi- 

Lombardo  and  E.  Soncini.     Fr.  Pat.  375,123,  Feb.  27, 
1907.     Under  Int.  Con  v.,  Mar.  2,  1906. 

SKiikniED  milk  is  treated  with  sulphur  dioxide,  either  in 
the  form  of  gas  or  as  an  aqueous  solution,  in  order  to 
separate  the  casein  ;  the  treatment  preserves  the  casein 
and  also  the  serum  separated  from  it.  The  proportion 
of  sulphur  dioxide  added  is  from  300  to  400  grms.  per 
100  litres  of  milk.— W.  P.  S. 

(B.)— SANITATION;   WATER  PURIFICATION. 

Water  storage  and  pathogenic  microbes.     Times,  July  20, 

1907.  [T.R.] 
At  a  meeting  of  the  Metropolitan  Water  Board  held  on 
July  19th  the  Water  Examination  Committee  presented 
an  exhau.stive  report,  which  had  been  prepared  by  the 
director  of  water  examinations,  respecting  the  work 
carried  out  at  the  Board's  laboratory  during  the  12  months 
ended  March  31st  last.  The  report  gave,  in  considerable 
detail,  the  results  obtained  in  the  testing  of  11,993  samples 
of  London  waters,  and  also  dealt  at  length  with  the 
important  question  of  the  value  of  storage.  Dr.  Houston 
stated  in  regard  to  this  question  that  there  was  a  consensus 
of  opinion  among  bacteriologists  that  pathogenic  microbes 
did  not  multiply  in  storage  reservoirs,  but  gradually  lost 
their  vitality.  The  time  required  to  effect  the  destruction 
of  these  bacteria  was  matter  for  controversy,  and  although 
the  American  authorities  considered  a  few  days  might 
suffice,  most  British  bacteriologists  placed  the  limit  at  a 
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marh  longer  period.  The  essential  point  was  that  each 
day's  stonier  made  for  safety,  and  that  a  time  arrived 
erentuaUv  when  all  the  pathoirenio  bacteria  had  perished. 
and  in  such  a  case  subsequent  filtration  alone  was  required 
to  improve  the  chemical  and  physical  qualities  of  a  water 
ah^ady  inca^vible  of  giving  rise  to  epidemic  disease. 
There  was  indeed  an  intrinsic  biological  difference  between 
storage  and  mere  tiltration  which  should  not  be  over- 
looked. The  fact  that  there  were  almost  insuperable 
difficulties  in  directly  and  practically  proving  the  absolute 
benefit,  as  regards  the  elimination  of  pathogenic  bacteria, 
resulting  from  adequate  storage,  did  not  destroy  the 
value  of  the  indirect  and  inferential  proofs  which  had 
led  both  epidemiologists  and  bacteriologists  to  regard 
itorage  as  of  paramount  importance.  Until  the  safety 
limit  had  been  determined,  and  it  doubtless  varied 
according  to  the  quality  of  the  water  and  the  season  of 
the  vear.  it  was  obviously  desirable  to  store  water  for  as 
long  a  time  as  was  economically  po.ssible.  In  this  con- 
nection it  might  be  asked  whether  storage,  if  too  prolonged, 
might  not  actually  lead  to  deterioration  in  the  quality 
of  a  water.  The  fact,  however,  remained  that  in  relation 
to  danser  to  health,  over-storage  was  believed  to  bo 
impos.-;ible.  Undoubtedly  from  the  epidemiological  point 
of  view,  apart  from  questions  of  cost  of  pumping,  the 
storage  reservoirs  should  be  so  worked  as  to  give  each 
drop  of  river  water  abstracted  for  waterworks  purposes  the 
maximum  number  of  days'  detention  in  store.  Dr. 
Houston  also  drew  attention  to  the  difference  between 
"  active  and  passive  storage  "  and  the  great  importance 
of  active  storage  from  the  epidemiological  point  of  view. 

PutrtJxibility  [in  sncage  effluents]  •;   Hamburg  test  for . 

Kom    and    Kammann.     Gesundheits-Ing.,     1907,    30, 
165. 

Aftek    describing    previous     methods    of    determining 

Etrescibility.  which  are  all  indirect  methods,  the  authors 
Re  a  direct  method  on  the  fact  that  what  is  generally 
termed  putrefaction  only  occurs  in  effluents  containing 
sulphur  in  'ombination  with  organic  matter.  For  the 
detection  of  thL<  organic  sulphur  they  have  devised  the 
foUowinti  test  : — To  about  100  c.c.  of  the  liquid  to  be 
tested  arf  added  about  30  c.c.  of  baryta  v.ater  (of  1-5  per 
cent,  fitrt-ngth)  and  5  c.c.  of  barium  cliloride  solution 
(1  :  9),  and  the  mixture  warmed  at  about  o0°  C.  until  a 
flocculent  precipitate  forms.  To  the  clear  liquid  a  drop 
of  the  barium  chloride  solution  is  added  and  if  a  further 
precipitate  form.s,  more  of  the  reagents  are  added  and 
the  warming  repeated  until  precipitation  is  complete. 
The  liquid  i."  then  filtered  and  evaporated  to  dryness. 
The  residue  L«  dkiolved  in  a  little  hot  water,  filtered  if 
ne*'e*,<«ary.  and  aeain  evaporated  and  completely  dried 
in  an  air-oven.  The  residue  Ls  now  completely  transferred 
to  a  xmall  test-tube,  and  heated  with  a  pellet  of  pota.ssium 
vafthed  in  ether.  Heating  Ls  continued  to  redness  and 
the  tube  then  immersed  in  about  20  c.c.  of  water  in  a 
porcelain  baxin.  when  the  gla.«s  breaks  and  the  contents 
diMolve  in  the  water.  Thi-s  Holution  now  contains 
potaMium  sulphide,  if  there  was  any  organic  sulphur  in 
the  oriirinal  sample,  and  this  is  tested  for  by  Caro's 
reaction  with  p-aminodimethylaniline  (formation  of 
"  methylene  blue ").  Tables  are  given  showing  the 
mftntment  betwe<>n  the  results  obtained  by  this  test 
and  tht^c  olitained  by  the  incnbatif)n  of  the  Kample. 
TV.<  .TiitKr.r-  i^.irit  fnit  that  the  t*-«t  ii  only  applicable  to 
'1  'ind  f-annot  \>c  ayiiilied  to  liquid  contain- 

II.  -  without  further  investigation. — J.H.J. 

Pattsts. 

Fill'rijuj  and  dr.o4rtri*iiig  mntf.rvU  ;    Prr,r.fjtn  for  the.  manu- 

j'lriMTt  find  Irrntmfnt  of .     G.   H.    Ellis  and  R.   K. 

Slad''.   P.eadinfr.     I-Jig.   Pat.    \r,,fiTyH.  July  23,    UK)6. 
Tmb  mat/^i»l  r-€tnn'»u  of  lignite  an  obtained  from   Hovey 
T  '  "ire.     The   raw    material    i.i    j)icked    over, 

'■  1  'he  7>article«(  and  jKjwder  obtained  are 

•  „r:„\. .  r,f  fmen**)-.     Aftcr  U-ing  wa.shed 
*  'luctH  are  rea/Iy  for  une.     The 

1  •  :v  <:Hritfm'wtl  by  heating  it  in 

rUf^iii  II  UjtU.  tb<  r»  ground  to  jifmder.  mixed  with  HawduHt 
and  roftl  tar,  again  l»aked.  and  ground. — W.  P.  S. 


6<ises  ;   Apparatus  for  treating  noxious .     A.  C.  Day, 

Saugus.  Mass..  Assignor  to  United  States  Garbage 
Reduction  Co.,  Boston,  Mass.  U.S.  Pat.  858,062,  June  25, 
1907. 
The  gases  are  collected  in  a  chamber  which  is  provided 
with  a  jacket  connected  with  a  steam  and  water  supply, 
so  that  it  can  be  alternately  cooled  and  heated.  When 
the  chamber  is  cooled,  the  gases  are  drawn  into  it,  whilst 
on  heating,  the  gases  are  forced  out  and  conducted  through 
a  pipe  to  below  the  bars  of  a  furnace  situated  beneath  a 
tall  chimney.— W.  P.  S. 

Water  ;   Process  for  the  purification  of .     G.  Lambert. 

Second  Addition,  dated  Apr.  21, 1906,  to  Fr.  Pat.  361,435, 

May  3,  1905  (this  J.,  1906,  862). 
The  composition  of  the  purifying  agents  is  slightly 
altered  from  that  given  in  the  original  specification. 
The  water  is  first  treated  with  a  mixture  of  potassium 
permanganate  and  anhydrous  sodium  carbonate,  and 
afterwards  with  a  mixture  of  anhydrous  manganese 
sulphate  and  aluminium  sulphate.  The  second  mixture 
may  consist  of  manganese  sulphate  and  calcium  carbonate, 
in  which  case  a  small  quantity  of  a  60  per  cent,  solution 
of  ferric  chloride  is  also  added  to  the  water.  Various 
forms  of  precipitating  vessels,  floating  filters,  and  siphons 
are  described,  for  purifying  large  quantities  of  water  and 
also  for  portable  use. — W.  P.  S. 

Sewage ;     Purification    of .     J.    Mougin.     Fr.    Pat. 

374,700,  Jan.  19,  lfl07. 
The  sewage  is  led  into  a  large  tank  having  the  shape  of 
a  quarter-cylinder,  the  inlet  pipe  being  between  the  two 
straight  sides  of  the  tank.  The  cylinder  is  divided  into 
three  principal  parts.  The  sewage  is  separated  from 
solid  matters,  etc.,  in  the  first  compartment,  and  then 
passes  into  the  second  compartment,  which  Ls  sub-divided 
into  a  number  of  chambers,  filled  with  pieces  of  limestone. 
In  this  second  compartment,  the  sewage  is  acted  on  by 
anaerobic  bacteria.  The  third  compartment  of  the 
apparatus  contains  a  number  of  gravel  beds,  over  which 
the  sewage  is  passed  for  the  purpose  of  oxidation.  A 
filter  is  placed  at  the  side  of  this  compartment,  through 
which  the  effluent  may  be  passed,  if  required. — W.  P.  S. 

Sewage;  Purification  of .    J.  Mougin.     First  Addition, 

dated  Feb.  9,  1907,  to  Fr.  Pat.  374,700,  Jan.  19,  1907 
(see  preceding  abstract). 
A  PAS.SAGE  provided  with  a  sieve  may  be  substituted  for 
the  pipe  forming  the  means  of  communication  between 
the  first  and  second  compartments  of  the  apparatus 
described  in  the  original  patent.  The  partitions  in  the 
second  compartment  reach  to  below  the  surface  of  the 
liquid,  and  the  second  and  third  compartnaents  are 
separated  by  means  of  a  perforated  plate.  Small  openings 
in  the  partitions  permit  excess  of  gas  to  pass  into  the 
third  compartment,  whence  it  escapes  through  an  outlet- 
pipe.— W.  P.  S. 

Mineral  and  organic  matters  of  the  waste  liquors  from  sugar 
factories  or  from  the  degreasing  of  wool,  or  of  distillery 

vinasses  ;  Separation  and  recovery  of  the .     A.  E. 

Vasseux.     Fr.  Pat.  374,564,  Feb.  12,  1907.     -See  XVI. 

Colloidal  substances  ;  Process  for  the  separation  of 

from  aqueous  solutions.  K.  Winkelblech.  Ger.  Pat. 
180,493,  Nov.  2,  190.5. 
The  aqueous  liquid  Ls  treated  with  hydrocarbons  or  other 
substances,  which  arc  insoluble  or  only  slightly  soluble 
in  water,  and  which  do  not  dissolve  the  colloidal  substances  ; 
the  mixture  i.s  violently  agitated  in  presence  of  air,  and 
then  allowed  to  settle.  Sj)ecial  claim  is  made  for  the 
a|)])lication  of  the  process  to  the  clarification  and  puri- 
fication of  effluents. — A.  S. 


(C.)- 


-DISINFECTANTS. 
Patent.s. 


C'f/mjjosition    for    dipping    sheep,    goats,    dogs    and   other 

animals.     J.  G.  Hume,  Duns,  N.B.     Eng.  Pat.  20,661, 

Sept.   18,  1906. 

One  lb.   of  mercuric  chloride  is  dissolved   in  hot  water 

and  mixed  with  8  oz.  of  sodium  hydroxide  also  dissolved 
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in  water.  The  mixture  is  made  up  to  a  volume  of 
1  gallon,  and  a  further  quantity  of  sodium  hydroxide 
or  other  alkali,  or  soap,  fats,  and  oils,  may  be  added. 
Any  soluble  mercuric  salt  may  be  employed  in  place 
of  the  chloride.  (See  also  Eng.  Pat.  14,818  of  1906  ;  this 
J.,  1907,  111).— W.  P.  S. 

Disinfectants    soluble    in    water ;    Preparation    of . 

J.  Laboschin.     Fr.  Pat.  374,563,  Feb.  12,  1907. 

Disinfecting  agents  are  prepared  by  mixing  potassium 
hydroxide  solution,  alcohol,  and  a  thick  oil  or  its  equiva- 
lent, and  adding  to  the  mixture,  which  becomes  hot 
owing  to  the  saponification  of  the  oil,  essential  oils  or 
balsams.  By  this  means  the  latter  are  rendered  soluble 
in  water.— T.  H.  P. 


XIX.— PAPER,   PASTEBOARD,   &c. 

Patents. 

Paper   and    other   siirfaces  ;•  Treatment  of  .       H.   C. 

Mitchell,  London.     Eng.  Pat.   15,241,  July  4,   1906. 

See  Fr.  Pat.  369,301  of  1906  ;  this  J.,  1907,  93.— T.  F.  B. 

Waterproof,  acid-proof,  and  odour-proof  material  [card- 
board] particularly  applicable  for  lining  butter  boxes 
and  for   packing   purposes   generally ;  Manufacture    of 

inert .     J.  Bishop,  South  Melbourne,  J.  H.  Stanley. 

North    Brunswick,    and    A.    A.    Sage,    North    Carlton, 
Australia.     Eng.  Pat.  18,136,  Aug.  13,  1906. 

Cardboard  is  first  steeped  for  about  a  quarter  of  an  hour 
in  a  bath  consisting  of  a  molten  mixture  of  90  per  cent, 
of  inodorous  paraffin  and  10  per  cent,  of  stearine  at  a 
temperature  of  about  280°  F.,  then  passed  between  heated 
rollers  kept  at  the  same  temperature,  and  finally  placed 
in  an  oven,  also  at  280°  F.,  in  order  to  complete  the 
absorption. — A.  S. 

Paper,   paper-board,   and  moulded  products    {from    peat]; 

Manufacture  of .     0.   P.  Beck,  New  York.     Eng. 

Pat.  26,962,  Nov.  27,  1906. 

Peat,  in  its  natural  wet  condition,  is  converted  into 
"  half-stuff  "  by  treating  it  mechanically  by  stamping, 
crushing,  rubbing,  or  other  means,  in  such  a  manner 
that  the  individual  fibres  are  separated,  without  removing 
the  gelatinous  matter  normally  present  in  the  peat.  The 
pulp  thus  produced,  is  diluted  with  water,  and  may  then 
be  pumped  directly  to  the  stuff-chest,  or  mixed  with 
other  paper-making  stock.  Paper-board  or  the  like 
containing,  in  its  finished  state,  peat  fibres  intimately 
associated  or  smeared  with,  and  bound  together  by,  the 
gelatinous  substance  naturally  contained  in  the  peat,  is 
also  claimed  as  an  article  of  manufacture. — A.  S. 

\Paper]  Half-stuff  from  peat  turf  ;  Apparatus  for  making 

.     0.    P.    Beck,    New    York.     Eng.    Pat.    27,125, 

Nov.  28,  1906. 
The  patent  relates  particularly  to  the  type  of  machine 
described  in  Eng.  Pat.  9589  of  1901  (this  J.,  1901,  830). 
The  stamping  mechanism  consists  of  upper  and  lower 
rocking-levers  mounted  on  supports  and  extending  from 
opposite  sides  of  a  rotating  shaft.  The  levers  have 
separate  stampers  mounted  on  them,  and  the  rotation 
of  the  shaft  in  one  direction,  causes,  by  means  of  rods 
and  cams,  the  stampers  at  opposite  sides  of  the  shaft 
to  be  raised  and  let  fall  alternately.  The  stami)ers  may 
be  loaded  with  auxiliary  weights  and  have  convex  bearing 
faces. — W.  P.  S. 

[Paper]  Half-stuff  from  peat ;  Method  and  apparatus  for 

the  production  of .     O.  P.  Beck,  New  York.     Eng. 

Pat.  27,126,  Nov.  28,  1906. 
The  peat  is  placed  on  a  rotating,  annular,  trough-shaped 
carrier  and  is  subjected  to  the  action  of  stampers.  The 
latter  have  bevelled  working  surfaces,  the  bevel  being 
placed  in  an  opposite  direction  to  the  motion  of  the 
material,  so  that  the  latter  is  subjected  simultaneously 
to  a  breaking  and  drawing  action.     Means  are  provided 


for  actuating  the  stampers  and  for  allowing  them  to 
remain  in  contact  with  the  material  for  a  time  after  each 
blow.— W.  P.  S. 

Linen  finish  on  paper  ;■  Calendering  machine  for  producing 

a   .     A.    Kirfel,   Ahrweiler,    Germany.     Eng.    Pat. 

28,697,  Dec.  15,  1906.  Under  Int.  Conv.,'Dec.  15,  1905. 
The  machine  comprises  two  smooth  calender  rollers, 
between  which  are  fed  two  bands  of  linen  fabric  with  the 
band  or  sheet  of  paper  between  them.  Each  band  of 
linen  is  unwound  from  a  roller  on  one  side  of  the  calender 
rollers  and  wound  on  to  another  roller  on  the  other  side, 
and  means  are  provided  for  simultaneously  reversing  the 
direction  of  rotation  of  all  the  rollers. — A.  S. 

Cellulose    esters ;    Manufacture    of   .        L.     Lederer, 

Sulzbach,  Germany.     Eng.  Pat.  3103,  Feb.  7,  1907. 
See  Fr.  Pat.  374,370'of  1907  ;  this  J.,  1907,  776.— T.  F.  B. 

Cellulose    products ;    Mamifacture     of Hanauer 

Kunstseidefabrik  G.m.b.H.,  Gross-Auheim,  Germany. 
Eng.  Pat.  10,165,  May  1,  1907.  Under  Int.  Con  v.. 
May  2,  1906. 

See  U.S.  Pat.  839,825  of  1907 ;   this  J.,  1907,  340.— T.  F.  B^ 

Paper;  Machine  for  coaling .     M.  Cantine,  Saugerties, 

N.Y.     U.S.  Pat.  858,149,  June  25,  1907. 
See  Eng.  Pat.  2770  of  1907  ;  this  J.,  1907,  712.— T.  F.  B. 

Acetylated  nitrocelluloses ;  Process  for  the  preparation  of 

.     L.  Lederer.     Ger.  Pat.  179,947,  June  24,  1905. 

Acetylated  nitrocelluloses  are  prepared  by  acting  on 
nitrocellulose,  at  a  temperature  below  60°  C,  with  acetyl 
chloride  or  acetic  anhydride,  with  or  without  the  addition 
of  a  condensing  agent.  The  products  burn  much  more 
quietly  than  the  nitro-compounds  ;  they  can  be  partially 
or  completely  denitrated  by  treatment  with  suitable 
agents. — A.  S. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,   AND   EXTRACTS. 

Camphor  cultivation  in  Fed.  Malay  States.     Bd.  of  Tr.  J., 
July  18,  1907.     [T.R.] 

The  Director  of  Agriculture  of  the  Fed.  Malay  States 
reports  that  experiments  have  been  made  with  the  pro- 
pagation of  camphor  by  means  of  cuttings.  The  first 
trial  of  some  thousands  of  these  was  not  successful  o\ving 
to  lack  of  supervision,  but  more  have  been  struck,  and  it 
is  hoped  to  be  able  to  produce  a  stock  of  young  plants. 
While  not  recommending  that  the  cultivation  of  camphor 
should  be  taken  up  over  large  areas,  the  report  points  out 
that  the  growth  of  the  trees  at  the  experiment  statioa 
is  most  encouraging,  and  compares  very  favourably  with 
trees  of  the  same  age  in  Ceylon,  even  at  higher  elevations, 
which  are  supposed  to  be  more  suitable  for  camphor 
cultivation.  Some  300  trees  at  the  Experimental  Planta- 
tions at  Batu  Tiga,  growing  only  a  few  feet  above  sea 
level,  have  in  two  years  attained  a  height  of  from  12 
to  14  feet. 

Digitoxin.  H.  KUiani.  Ber.,  1907,  40,  2996—2998. 
A  SPECIMEN  of  digitoxin,  which  remained  white  and  solid 
when  heated  to  200°  C.  in  a  capillary  tube,  wa-s  dissolved 
in  alcohol,  re-precipitated  by  pouring  the  solution  into 
water,  and  the  amorphous  precipitate  dried  in  a  vacuum. 
The  molecular  weight,  determined  by  the  boiling-point 
method,  was  found  to  be  from  501  to  507.  Crystallised 
digitoxin  had  a  molecular  weight  of  582  to  682.  The 
amorphous  variety  began  to  sinter  at  150^  C.  Its  lower 
molecular  weight  is  due  to  partial  hydrolysis,  and  Ls  not 
caused,  as  Cloetta  has  recently  stated  (Miinch.  med. 
Wochenschr.,  1906,  53,  2282,  and  1907,  54,  886,  and  987), 
by  the  halving  of  the  molecule.— F.  Shdn. 

Lichens   and  their   characteristic   constituents.     O.    Hesse. 

J.  prakt.  aiem.,  1907,  76,  1—57.     (See  this  J.,  1906, 

281.) 
The  following  varieties  of  lichens  have  been  examined 
by    the    author.     Usnea    articulata    tar.    intestiniformis. 
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NyL  :  RawudiHa  armorica, 'Syl.  ;  Evemia  furfuracea(li.) 
Parmelia  phitwde.i  (L.)  Ach.,  t-ar.  vulgaris  Kbr.  ;  Mene- 
(^:ria  ^xrtufa  {'M&^^.)  =  Paniielia  fKrtiisa  (Sohrank.)  ; 
Cladina  deMricta,  Xvl.  :  Cladonia  rangiftrina  rar.  silvaiica 
(L.)  Hoffm.  =  (7<i</imJ  A  oilttUica,  Xyl.  ;  Cetraria  ishimUca 
(L.),  of  which  the  varieties  from  "the  Stubaital  (Tyrol), 
and  OesterdaJen  (Norway)  were  examined  separately ; 
Tornabtnia  chrysophthalma  (L)  Mass.  ;  T.  flavicaus  var. 
crocta,  Ach.;  T.  flancans  t-ar.  acromda.  Vers.  =  Physica 
acromda.  Xyl.  ;  T.  flancans  i-ar.  cinerascens,  Ach.  Pers.  ; 
T.  flaricans  (Ach..  yi&^.)  =  T€loschu<h\^  flancans  (Sir.); 
Pkt/sica  Uucotntlas  (L),  Schaerer ;  I'rceolaria  scniposa 
rar.  riilgaris  (L)  Korber ;  Udwatotnma  cocci neum  var. 
aborlii-Htn,  Hepp.  :  Hdmatomnia  coccineum  var.  ?  ; 
Biatom  lueida,  Ach.  ;  RhiziKarpon  geographicum  (L.) 
DC.    f.   gtronticum   Ach.  ;     Lepraria  candelaris,  Schaerer. 

— F.  Shdx. 

Toiu  b<il.tam  ;    AVir  method  of  testing .     T.  Delphin. 

Svensk.  Farm.  Tidskr.,  1907.  3.  415.     Pharm.  J.,  1907. 

79.  71. 
Tt<"o  gnus,  of  tolu  balsam  are  placed  in  a  separator  and 
treated  vith  5  c.c.  of  ether,  the  separator  being  laid  on  its 
side  until  the  balsam  has  dUsolved  as  completely  as 
potisible.  20  c.c.  of  ether,  and  X/i  solution  of  potassium 
hydroxide  are  then  added,  and  the  whole  carefully  shaken. 
VVlien  the  liquids  have  separated,  the  under  layer  is  run 
into  a  Aask  of  about  75  c.c.  capacity  ;  to  the  ethereal 
contents  of  the  separator  2  c.c.  of  water  are  added,  shaken, 
and.  after  separation  of  the  two  liquids,  the  aqueous  layer 
is  nin  into  the  above-mentioned  flask.  The  ethereal 
solution  U  evaporated  in  a  weighed  Erlenmeyer  flask  on 
a  water-bath,  the  residue  kept  on  the  water-bath  for  half 
an  hour,  and  then  from  twelve  to  eighteen  hours  in  a 
desiccator,  and  weighed  (cinnamein).  The  alkaline 
solution  in  the  flask  is  treated  with  2  grms.  of  sodium 
bicarbonate  until  an  abundant  yellowish-white  precipitate 
is  obtained.  Afterwards  a  stream  of  carbon  dioxide  is 
driven  slowly  through  the  liquid  for  an  hour,  the  solution 
is  filtered,  and  the  precipitate  washed  carefully  with  warm 
water  until  the  filtrate  Ls  no  longer  alkaline,  the  filtrate  and 
waeh-water  being  collected  in  a  flask  of  300  c.c.  capacity. 
For  the  determination  of  resin  esters,  the  precipitate  is 
collected  on  a  weighed  filter,  and  dried  until  of  constant 
weight.  The  filtrate  from  the  resin  esters  is  super- 
saturated carefully  with  6  or  7  c.c.  of  25  per  cent,  hydro- 
chloric acid.  When  the  evolution  of  gas  cea'-es,  the 
precipitate  is  collected  on  a  dried  and  weighed  filter,  and 
the  latter  washed  with  boiling  water  until  the  filtrate  is 
no  longer  acid,  .\fter  drjing,  the  resin  acid  is  weighed. 
The  rfx>led  filtrate  and  crystallised  acid  are  placed  in  a 
separator  and  fhaken,  first  with  40  and  then  with  20  c.c. 
of  ether.  The  ether  liquids  are  mixed,  and  the  mixture, 
after  addition  of  phenojphthalein,  is  titrated  with  A'/jo 
•ohition  of  pot.Ts«ium  hydroxide.  The  number  of  c.c.  of 
potaah"  i.  multiplied  by  O-^Jl  48  gives  the  quantity 

of  aron  resent  (calculated  as  cinnamic  acid)  in 

2grma."i  i.-  <iu-^m.  .A  good  balsam  should  not  contain 
leM  than  l  p»t  c»-nt.  of  cinnamein  and  25  jK-r  cent,  of 
rinDamic  acid,  and  not  more  than  1  jx-r  cent,  of  resin  acid. 
The  prracnce  of  colophony  may  l*e  detected  by  the  resin 
acid  content.  In  some  cases  the  presence  of  2  [>er  cent. 
of  eolophony  may  thus  he  detected. 

Emntial  oiU  :    ConMUufnJU  of .     (Ttresunl'dic  acid.) 

¥.  \V.  HeromlcT  and  K.  Kartelt.     Ber.,  1907,  40  3101  — 
3107. 


Tekisastauc  acid  and  it«  e*ter  rx-cur  to  the  extent  of 
•boot  0-5  per  cent,  in  East  Indian  sandal-wrxKl  oil,  and 
appear  in  the  first  fractions  on  dlMtilling  the  oil.  The 
methyl  »^ter  of  tcreMantalic  acid.  C,,H,g()2,  boils  at 
W— 8fi^  ('..  at  11  mm.,  and  has  the  xp.  ^ht.,  1-032  at  2(f'  C, 
no*:  I-470.'i.3.  and  aj,  -  -  63"  4'/  in  a  KK)  mm.  tijln;.' 
TbMe  cormtants  "how  that  teresantalic  acid  is  tricyclic 
and  saturated.  The  free  acid  has  the  optical  rotation, 
(«ll>»  -Zff  2A',  and  melt<i  at  157' C.  When  the  methyl 
«««  ■  reduced  with  sodium.  teresanUlol.  C,„H,„(^>  "is 
iwulueed  ;  it  bofla  at  'J'r—W  C.  at  9  mm.,  melti  at  I13''c., 
aadha*  «>-  f.rrtW-.l  rotation,  fajr,  =  +11  'A'.  It  readily 
•BbftblBr*  .     uni-    hair-like   neefllcs.    with    a   ntrong 

•■•U  '•"  "«t  of  camphor.     The  acetate;  U>ils  at 


102°— 103°  C.  at  9—10  mm.,  has  the  sp.  gr.,  1-019  at  20°  C, 
nD  =  1-470,  and  od=+21°.  When  the  alcohol  dissolved 
in  ether  is  treated  with  phosphorus  pentachloride,  tere- 
santalyl  chloride  is  obtained,  boiling  at  78^^85°  C.  at 
9  nun.,  and  with  the  sp.  gr.,  1-0656  at  20°  C.  On  reducing 
this  witli  sodium,  teresantalane,  CioH^g,  is  produced, 
boiling  at  165° — 168°  C,  and  having  the  sp.  gr.  0-892  at 
20°  C.  and  nD  =  1-48033.  Teresantalic  acid  dissolved  in 
methyl  alcohol  w-as  saturated  with  hydrochloric  acid  gas, 
and  allowed  to  stand,  when  the  hydrochloric  acid  addition 
product,  m.  pt.  199°  C,  separated.  On  reduction,  dihydro- 
tercsantalic  acid,  CjoHigOo.  was  obtained,  melting  at 
226°  C.  The  methyl  ester  of  this  acid  boils  at  88°  C.  at 
9  mm.,  has  the  sp.  gr.,  1-0034  at  20°  C,  np  =  1-46757,  and 
aD=-13°  in  a  100  mm.  tube.  Dihydrotercsantalol, 
CjoH^gO,  can  be  obtained  by  the  reduction  of  this  methyl 
ester,  or  of  the  hydrochloric  acid  addition  product  of 
teresantalol.  It  melts  at  171°  C,  whilst  its  chloride  boils 
at  70 — 75°  C.  at  9  mm.,  and  dihydroteresantalane, 
CioHis,  boils  at  48°— 58°  C.  at  9  mm.  The  folUwing 
formulas  are  suggested  : — 


CH.CH2 
(CH3)C<^„^^/>CH 


-CH.CH, 
(CH20H)C(CH3 
Teresantalol. 
(See  this  J.,  1907,  431.)- 


(CH3)C<gg^^Cij>CH 
(C00H)C(CH3) 


Dihydroteresantalic  acid. 
-F.  Shdn. 


Ketones ;     Synthesis   of   unsaturated   a-j3-acyclic by 

means   of  mixed    zinc-alkyl   compounds.     E.    E.    Blaise 
and  M.  Maire.     Compt.  rend.,  1907,  145,  73—75. 

The  process  starts  from  the  hydroxy-fatty  acids.  These 
are  converted  (when  the  alcohol  group  they  contain  is 
primary  or  secondary)  into  acetates,  then,  by  treatment 
with  thionyl  chloride,  into  the  corresponding  acid  chlorides. 
The  latter,  when  treated  with  the  mixed  zinc-alkyl  com- 
])ound,  are  converted  into  acetylated  ketones,  which  by 
saponification,  yield  quantitatively  the  unsaturated 
ketone  required : — 

R.CHOH.CH(R')C02H->R.CHO(COCH3) .  CH(R')COCl-> 
R.CH0(C0CH3) .  CH(R')COR"->R.CH :  C(R')COR". 

When  the  alcohol  group  of  the  original  acid  is  tertiary,  the 
attempt  to  produce  the  acetate  results  only  in  forming 
the  corresponding  unsaturated  acid  by  dehydration — 
CH2  :  C(R).C02H.  In  some  cases,  the  chlorides  of  such 
acids  react  directly  with  the  zinc-alkyl  to  form  the  ketones, 
but  in  others,  the  chloride  group  is  converted  into  a 
tertiary  alcohol  group,  and  the  compound  thus  produced, 
reacts  with  a  further  quantity  of  the  chloride  to  form  an 
ester.  These  reactions  are  of  very  general  application ; 
but  others  attempted,  viz.,  the  reaction  of  the  magnesium- 
alkyls  upon  the  semiorthoxalic  or  /3-ethoxycrotonic  esters 
are  of  theoretic  interest  only. — J.  T.  D. 

Fatty  acid  anhydrides  ;  Direct  hydrogenation  of .     P. 

Sabatier   and   A.    Mailhe.     Compt.    rend.,    1907,    145, 
18—21. 

The  vapour  of  acetic  anhydride,  passed  with  excess  of 
hydrogen  over  metallic  nickel  at  180°  C,  yields  a  mixture 
of  ethyl  alcohol,  acetic  acid,  and  ethyl  acetate  together 
with  a  small  proportion  of  acetaldehyde.  The  authors 
conclude  that  the  reaction  consists  in  the  formation 
in  the  first  place  of  aldehyde  and  acetic  acid — 
(CH3CO)20-t-H2  =  CH3.CHO  +  CH3.C02H— and  the  sub- 
sequent hydrogenation  of  the  aldehyde  to  alcohol.  This 
latter  partly  reacts  with  the  acetic  acid,  and  the  water 
lilx-rated  forms,  with  unattacked  anhydride,  a  further 
jtortion  of  af:etic  at-id.  Similar  residts  have  l^on  obtained 
with  pro{)ionic,  butyric,  isobutyric,  and  isovaleric 
anhydrides  ;  but  as "  the  molecular  weight  rises,  the 
amounts  of  alcohol  and  free  acid  in  the  products  become 
greater,  and  those  of  aldehyde  and  ester  less.  Copper 
ac^ts  similarly  to  nickel,  but  much  less  intensely,  and  the 
jtrfMliKts  are  chiefly  aldehyde  and  acid  ;  moreover,  copper 
iM  rafiiflly  changed  and  loses  its  activity,  whilst  nickel 
remains  unaffected. — J.  T.  D. 
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Patexts. 

DicMorethoxyethylene  ;     Process    of    producing .     G. 

Imbert,  Nuremberg,  Bavaria.     Eng.  Pat.  5014,  March 

1,  1907. 
See  Fr.  Pat.  375,167  of  1907  ;  this  J.,  1907,  839.— T.  F.  B. 

Organic  iodine  preparation.     [Substituted  higher  fatty  acid 

ester].     E.  Fischer,  Berlin.  Assignor  to  Farbenfabr  vorm 

F.    Baver    und     Co.,    Elberfeld,    Germany.      U.S.  Pat. 

858,446,  July  2,  1907.  '  j    

See  Fr.  Pat.  374,231  of  1907  ;  this  J.,  1907,  778.— T.  F.  B     |    Detonators  (numbers) 

Thorium,  cerium,  etc.,  and  rare  earths  in  general ;   Process 

of   separating .     Soc.    Anon,    des    Etablissements 

Poulenc  Freres.     Fr.  Pat.  374,540,  April  19,  1906. 

A  SOLUTION  of  oxides  of  the  rare  earth  metals  in  nitric 
acid  is  exactly  neutralised,  and  crystallised  sodium 
bichromate  is  added  (500  to  1000  grms.  per  1  kilo,  of 
oxides  dissolved  in  10  litres  of  solution).  The  solution  is 
heated  to  60 — 80°  C,  or,  preferably,  to  boiling,  and  a 
10  per  cent,  solution  of  sodium  carbonate  (or  other  alkali) 
is  gradually  added  with  vigorous  stirring,  the  precipitate 
obtained  being  removed  from  time  to  time.  The  earths 
are  precipitated  in  the  order  :  Thorium,  cerite  earths, 
terbium  and  gadolinium,  yttrium.  If  sulphate  solutions 
be  used,  the  above  concentrations  may  require  modifica- 
tion. The  precipitates  obtained  may  be  treated  again 
in  the  same  way  after  dissolving  in  nitric  acid  ;  or,  the 
oxalates  may  be  obtained  by  dissolving  in  acid  and  adding 
oxalic  acid  or  alkali  oxalates  in  the  cold,  so  as  to  avoid 
reduction  of  the  chromic  acid  ;  or.  the  ditficultly  soluble 
sulphates  may  be  obtained  by  treatment  with  sulphuric 
acid. — A.  G.  L. 


Factories  : — The  total  number  of  factories  under  con- 
tinuing certificate  or  licence  is  147. 
Importation  : — 


Xitroglycerin  blasting  explosives         .3,558,662 
Xon-nitroglycerin ,,  ,,  41,714 


1906. 
lb. 


1905. 
lb. 


3,234.485 
278,736 


23,932,225      i        28.897.300 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Silver    gelatino-bromide    plates ;     Action    of    water    [and 

developing  solutions  on  the  sensitiveness  to  light  of  . 

A.  and  L.  Lumiere  and  A.  Sevewetz.  Bull.  Soc.  Fran9. 
Phot.,  1907,  23,  264—270. 
The  decrease  of  sensitiveness  of  plates  moistened  with 
water  or  with  a  developing  solution  Is  practically  the  same 
when  they  are  exposed  to  the  light  of  electric  incandes- 
cence lamps  ;  the  decrease  varies  with  diSerent  plates, 
being  most  marked  with  highly  sensitive  plates,  when  the 
sensitiveness  may  become  four  or  five  times  less  than  that 
of  unbathed  plates.  With  a  plate  initially  containing 
0-128  grm.  of  water,  a  decrease  of  sensitiveness  first 
became  apparent  when  the  water  content  had  increased 
to  0-1334  grm..  reaching  a  maximum  at  0-288  grm.  By 
drying  in  air  after  immersion  in  water  or  a  developer,  the 
original  degree  of  sensitiveness  is  regained,  but  no  further 
increase  is  produced  by  complete  drying  (e.g.,  at  100"  C). 
The  fall  of  sensitiveness  appears  not  to  differ  greatly  in 
different  regions  of  the  spectrum,  but  it  appears  to  be 
most  pronounced  in  the  \-ellow  and  the  green. — T.  F.  B. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

Explosives;    Thirty  first  Annual  Report  of  His  Majesty's 

Inspectors  of 1906.     (See  also  "  New  Books.") 

Modifications  of  the  law:— There  have  been  two  modi- 
fications of  the  law  during  the  course  of  the  year  taking 
the  form  of  Orders  in  Council.  The  one  extends  the 
quantities,  which  may  be  kept  on  registered  premises, 
of  the  more  harmless  fireworks,  and  amplifies  the  definition 
of  the  substantial  receptacle  prescribed  for  the  keeping  of 
explosives.  The  other  exempts  certain  scheduled  mixtures 
of  picric  acid  with  other  substances  from  bei<ig  deemed 
to  be  explosives. 

Accidents  : — The  number  of  accidents  which  occurred 
during  the  year  in  factories  for  explosives  was  42, 
cau.sing  6  deaths  and  injuring  12  persons.  The  number 
of  death-s  (6)  from  accidents  by  fire  or  explosion  wa.s 
below  the  average  for  the  decade  (7-2). 


Of  the  above  quantity  of  nitroglycerin  explosives  imported 
during  1906,  2,741,050  lb.  were  transhipped  for  other 
countries. 

New  memorandum  on  the  Heat  Test  : — A  new  memoran- 
dum came  into  force  during  the  j-ear,  but  has  not  altered 
the  test  to  any  material  degree.  The  alterations  which 
have  been  made  are  more  with  a  view  to  making  clear 
several  points,  on  which  the  old  memorandum  has  been 
found  by  experience  to  be  liable  to  misconstruction. 

Dr.  Dupre's  Report  : — Out  of  404  samples  examined, 
53  were  rejected.  Attention  is  directed  to  the  presence 
of  mercuric  chloride  in  explosives,  which  has  the  effect  of 
prolonging  or  "  masking  "  the  heat  test.  The  effect  is 
not  due  directly  to  the  mercuric  chloride  but  to  the 
metallic  mercury  derived  from  it  by  reducing  agents 
practically  always  present  in  guncotton.  notably  metallic 
iron  derived  from  the  machinery  during  manufacture. 
The  metallic  mercury  volatilises  at  the  temperature  of  the 
heat  t€st,  and  combines  with  the  iodine  liberated  by  the 
nitrous  fumes,  thus  preventing  the  formation  of  iodide  of 
starch  on  the  heat  test  paper.  The  test  generallv  recom- 
mended for  detecting  mercury,  i.e.,  placing  a  small  particle 
of  gold  leaf  in  the  vapour  evolved  from  the  explosive  at 
70" — 80°  C.  and  testing  the  gold  leaf  for  mercury,  was  not 
found  to  give  very  satisfactory  results.  A  spectroscopic 
method  was  finally  adopted,  and  by  it  mercuric  chloride 
as  well  as  metallic  mercury  can  be  detected.  Confidence 
in  the  value  of  the  heat  test  has  been  still  further  streng- 
thened by  recent  experience  on  a  large  scale  in  actual 
practice.  The  addition  of  mercuric  chloride  raises  the 
heat  test  without  increasing  the  stability-  of  the  explosive, 
and  an  insufficiently  purified  explosive  may  therefore  pass 
the  heat  test,  which,  without  such  addition,  would  have 
been  rejected.  On  this  account  the  addition  of  mercuric 
chloride  or  any  other  material  which  has  the  effect  of 
masking  the  heat  test,  has  always  been  prohibited  by  the 
Home  Office. 

Woolwich  Testing  Station  : — Captain  Desborough  reports 
that  during  the  year  16  explosives  were  submitted  to  the 
official  test,  and  in  thirteen  cases  the  tests  were  successful. 
The  total  number  of  permitted  explosives  now  on  the  list 
is  58  and  are  divided  as  follows.  Nitroglvcerin: — (A), 
Carbonites  ( 13),  ( B)  Strong car.bonites  (3),  (C)  Gelatines  (12). 
Ammonium  nitrate  (22).  Nitroglycerin  and  ammonium 
nitrate  (5).  Miscellaneous  (3).  The  results  of  coal- 
getting  experiments,  carried  out  by  the  Bobbinite  com- 
mittee, have  accorded  very  closely  with  the  relative 
strengths  as  determined  by  the  ballistic  pendulum  test  at 
Woolwich.     The  following  figures  show  this. 


Explosive. 


Coal-gettinc 
experiments. 


Ballistic 
pemiuluni. 


Bobbinite 
Ammonite 
Carbonite  . 
Saxonite    . 


100 
261 
159 
246 


When  determining  the  relative  strength  of  explosives  at 
Woolwich,  care  is  taken  that  the  cartridges  completely 
fill  the  bore  of  the  cannon,  in  other  words,  that  the  air- 
spacing  is  reduced  to  a  minimum,  and  it  has  been  proved 
experimentally  that  if  this  is  not  done,  a  heavier  charge 
is  required  to  produce  the  same  swing  of  the  i>endulum  ; 
it  is  probable,  therefore,  that  if  in  actual  practice  the 
charges  are  allowed  a  certain  amount  of  air-spaoing.  the 
relative  charges  as  determined  by  the  ballistic  iiendulum 
will  give  rather  exaggerated  values,  and  that  in  order  to 
obtain  the  best  results,  it  will  be  necessary  to  increase  the 
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freight  of  the  charges  in  order  to  allow  for  the  effect  of 
air-*pacinc. 

Pftn^tum  : — A  disastrous  explosion  took  place  on  the 
S.S.  Haverford  at  Liverix)ol.  owing  to  the  presence  in  the 
hold  of  a  lonsignment  of  Fels-naptha  soap.  Sir  Boverton 
Reihvood  establL<heil  the  following  points:  (1)  A  sample 
of  the  soap  which  had  lieen  kept  for  some  time  lost  over 
25  yer  cent,  of  its  naphtha.  (2)  The  escape  of  not  more 
than  3  per  cent,  of  the  naphtha  contained  in  the  consign- 
ment in  question  would  sutBce  to  render  the  atmosphere 
of  the  hold  explosive.  (3)  Neither  the  cases  nor  the 
wrappers  enclosing  the  soap  were  airtight.  As  an  imme- 
diate consequence  of  this  disaster,  an  Order  in  Council  has 
been  issued  under  the  Petroleum  Act  specifying  and 
legalising  a  method  of  testing  solid  and  viscous  materials 
which  are  suspected  to  contain  petroleum. 

Forfign  Ezplofiong  and  Accidents  : — A  detailed  account 
is  given  of  explosions  occurring  in  German  factories  during 
1906.  including  smokeless  powder,  caps,  nitroglycerin  and 
the  roburite  explosion  at  Witten. — G.  W.  McD. 

Sitration  of  cellulose ;  Composition  of  mixed  acids  used 

for  the .  and  the  stability  of  the  nitrocellulose  obtained. 

Kismiemskv.     Mem.     des     Poudres,     Saltpetres,     13, 
247—59. 

The  author  makes  use  of  facts  given  by  W.  Will  (this  J., 
1901.  6<;»y.  932;  1902.  1490,  1554)  regarding  the  stability 
of  nitrocelluloses  prepared  from  different  acid  mixtures 
and  with  varying  amounts  of  purification.  Will's  method 
for  determining  stability  consists  in  noting  the  loss  of 
nitrogen  from  2-5  grms.  of  nitrocellulose  at  a  temperature 
of  135"  C.  Results  are  expressed  as  curves,  using  as 
coordinates  the  time  of  heating  and  the  loss  of  nitrogen 
in  mgrms.  The  composition  of  anv  mixed  acid  is  repre- 
sented by  the  formula.  2HX03-(-aH2S04  4-bHoO.  Thus, 
in  the  notation  used,  (4-1/1)  represents  the  following  acid 
mixture:  2H>rO3-(-1.3H2SO4-(-0.6H2O  ;  that  is,  HgO  4  per 
cent..  H0SU4  4S  per  cent..  HXO3  48  per  cent.  The 
"  strength  "  of  a  mixed  acid  is  expressed  by  the  value 
(a — b).  From  curves  showing  the  loss  of  nitrogen  on 
2-5  trnns.  of  nitrocellulose  at  135'  C,  it  is  found  that  the 
<itabi]ity  increases  as  the  strength  of  (a — b)  of  the  acid 
mixture  decreases.  (1st  law).  It  is  shown  that  nitro- 
celluloses prepared  from  acids,  for  which  (a — b)^0  do 
not  reach  their  '"  limit  state  "  of  stability  after  even 
100  hours  boiling,  while  those  prepared  from  weaker 
acids  attain  their  "  limit  state  "  after  30  hours  ;  that  is, 
the  value  of  Nisj  is  constant  after  30  hours  boUing. 
For  all  nitrocelluloses  in  the  "  limit  state  "  it  was  found 
that  the  loss  of  nitrogen  is  directly  proportional  to  the 
time  of  heatine  at  135'-  C.  (2nd  law).  The  value  N135 
exfKrtf*ti  the  loss  of  nitrogen  in  mgrms.  from  a  2*5  grm. 
'"■ — ''  '  '  ne  15  min.  heating  at  135'  C.  From  a  series 
<  '  itiont  on  nitrocelluloses  prepared  from  acid 

r.  'h  varying  values  of  (a — b),  a  value  for  ^13^ 

m  found  as  follows  :  X,35  =  0.41 -(- 0.1  (a— b).  (l)The 
lit  law  given  alx>ve  is  verified  by  the  following  values 
for  the  nitrocelluloses  investigated : 

Dcaignstiom  of  acid  mixtorc  (a— biCalcnlated  Experimental 

«  ♦— »/li +2-7  0-68  0-62 

(  »— »/l» +M  0-52  0-54 

•  14— »/Il -0-7  0-34  0-35 

<I4 — 1/1> -1-0  O-Sl  0-29 

<»•— 1/1» -2-0  021  0-16 

ll*—tfit -2-7  0-14  0-13 

For  t^'mperatnres  other  than  135'  C.  the  .same 
rrlstton  holdx  tnie.  ai>  the  following  table  of  tests  of  a 
nitrofelluUrie  »how!i : 

Value*  of  Si  for  varying  temperatures. 


lX*-»  V-2  IhiH  147- 

!»•*  0»  0-24  I      ]40> 

ISS't  0'4  (VSi)!  I      151- 

l«7'  0-7  0-»7  153- 

«••  (►•  0-H7  155- 

!«•  ....  !•«  ....  1-S2  '      ).S7- 

a^fr  ....  l-»  ....  JW 


(  i»lruJat»-<l  ExiMTimiiital 

....  2-5  ....     2.70 

3-4  4-10 

4-5  5-10 

6-9  5-48 

7-7  ....     ».70 

10-0  10.0.5 


The  author  derives  a  value  for  Nt  as  follows :  D^  = 
D^  9'""^i .  (formula  of  Guttmann),  where  I  and  <i  ==  temperature 
of  heating,  Dt  and  Dii  =tiine  of  heating  at  given  tempera- 
ture to  produce  a  given  loss,  g  =  index  of  progression  of 
the  stability  of  the  sample.     Also  4Nt  A  =  loss  of  nitrogen 

ZL   ^  ^^       v,„f    Ass 


in    Dt    hours,    and 


Ik 


but 


Dt 


=   g"' 


.*.  A'  =  A'ti35  5'-i35_  From  an  average  of  the  results  in 
the  table,  the  value  for  q  is  found  to  be  1.144,  and  sub- 
stituting the  value  of  A'135  (1),  then  A''t  =  [0-41 -(-0-l(a— 6)] 
(1'144)'-135  (2).  A  series  of  values  for  Nt  obtained 
experimentally  by  Will  at  temperatures  from  135 — 160°  C. 
on  two  different  samples  of  nitrocellulose,  are  calculated 
from  the  formula  (2)  by  the  author  and  agree  closely 
with  the  experimentally  obtained  values. 

Pyroxylin ;  The  optical  analysis  of .    H.  de  Chardonnet. 

Compt.  rend.,  1907,  146,  115—117. 

Accepting  Vieille's  views  as  to  the  formula  of  cellulose, 
C24H4oOio>  the  author  deals  with  the  appearance  under 
the  polariscope  of  the  compounds  from  the  pentanitrate 
(8*32  per  cent,  of  nitrogen)  to  the  decanitrate  (12-75  per 
cent,  of  nitrogen).  The  following  conclusions  have  been 
drawn.  It  is  stated  that  each  nitro-compound  is  charac- 
terised by  a  different  appearance  in  polarised  light,  the 
polariscope  even  being  capable  of  differentiating  the 
definite  nitrates  contained  in  a  mixture.  The  relation 
between  chemical  composition  and  the  appearance 
of  the  cellulose  nitrate  in  polarised  light  remains  con- 
stant, even  though  variations  exist  in  the  materials 
employed,  method  of  preparation,  diameter  of  fibre, 
and  solubility  in  ether-alcohol.  Cellulose  nitrate,  re- 
covered from  solution  in  ether-alcohol  or  other  solvent, 
still  retains  its  characteristic  appearance  in  polarised 
light,  and  if  partial  denitration  has  been  carried  out, 
the  lower  nitrate  retains  the  appearance  characteristic 
of  that  particular  step  in  nitration.  Nitration  is  uniform 
throughout  the  entire  thickness  of  the  walls  of  the  fibre. 
Pyroxylin,  under  certain  circumstances,  contains  water 
of  constitution,  and  in  these  conditions  the  ether-alcohol 
solutions  are  less  viscous  and  much  clearer.  The  fibres, 
whatever  be  the  degree  of  nitration,  alwavs  appear 
brilliantly  yellow  or  white  in  polarised  light.  (See  this  J., 
1907,  443.)— G.  W.  McD. 

Explosives  ;   Action  of  detonants  on .     L.  Wohler  and 

O.  Matter.     Z.  ges.  Schiess-  und  Sprengstoffwesen,  1907, 
2,  265—269. 

In  order  to  classify  substances  which  may  act  as  initial 
detonants  for  larger  quantities  of  other  explosives,  the 
authors  make  use  of  a  test,  which  consists  in  detonating 
1  grm.  of  the  substance  contained  in  a  copper  cylinder 
on  a  lead  plate  3  mm.  in  thickness.  From  the  extent  to 
which  the  lead  plate  is  perforated,  fractured  and  marked, 
detonants  are  placed  in  the  following  order.  Silver 
hydrazoate,  mercury  fulminate,  trimercuryaldehyde  and 
a  perchlorate,  trimercuryaldehyde  and  a  chlorate,  diazo- 
benzene  nitrate,  nitrogen  sulphide,  sodium  fulminate,  and 
mercurvTiitromethane.  A  series  of  exjieriments  were  also 
carried  out  in  the  same  manner,  with,  in  general,  1  grm. 
of  such  explosives  as  guncotton,  picric  acid,  and  tiie 
trinitro-compoundsof  benzene,  toluene,  xylene,  cresoi,  etc., 
7)rimed  with  varying  quantities  of  the  detonants  men- 
tioned above.  Comparative  lead  block  tests  are  also 
recorded.  The  following  conclusions  are  drawTi.  Quite 
different  results  are  obtained  with  the  lead  plate  and  lead 
block  tests  in  determining  the  order  of  eflficicncy  of  initial 
detonants.  The  loading  limit  is  independent  of  the 
quantity  of  explosive  to  be  fired,  but  is  dependent  on  its 
nature  and  state  of  aggregation.  Diazobenzencnitrate, 
nitrogen  sulphide,  sodium  fulminate,  and  mercurynitro- 
methane  do  not  act  as  initial  detonants  for  larger  quantities 
of  explosive.  Abel's  hypothesis  of  a  wave  synchronism 
l>etween  explosive  and  detonator  was  found  to  Ije  j 
untenable.— G.  W.  McD.  I 

Phosphorus  stsquisulphide  ;    Action  of  iodine  on ,  and 

detection  of  the  same  in  match  cximposilions.     L.  Wolter. 
Chem.-Zeit.,  1907,  31,  640 


I5  carbon  bisulphide  solution  phosphorus  sesquisulpbide 
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absorbs  iodine  with  formation  of  a  compound,  P4S3I0, 
•which  separates  in  orange-yellow  silky  needles  having  a 
melting-point  of  1  lO-S"^  C.  No  other  sulphide  of  phosphorus 
yields  a  well-defined  iodide.  To  detect  phosphorus 
sesquisulphide  in  match  compositions  by  means  of  this 
body,  200 — 300  match-heads  are  freed  from  wood  and 
extracted  with  carbon  bisulphide.  The  filtered  liquid 
is  treated  with  successive  portions  of  a  solution  of  iodine 
in  the  same  solvent,  being  meanwhile  vigorously  shaken 
and  cooled  to  0°  C.  ;  if  phosphorus  sesquisulphide  is 
present,  the  di-iodide  will  crystallise  out. — W.  A.  C. 

Patents. 

Explosives  ';    Manufacture  of .     0.  F.  von  Schroetter, 

Kruppamiihle,  Germany.  Eng.  Pat.  8156,  April  8, 
1907.     Under  Int.  Conv.,  April  11,  1906. 

Hexanitrodiphenylaaiine  or  its  salts  are  used  as  an 
explosive  with  or  without  addition  of  other  substances 
suitable  for  adjusting  the  sensitiveness  and  melting  point, 
such  as  a  nitrohydrocarbon  of  lower  melting  point.  The 
explosive  is  stable  and  is  not  sensitive  to  shock  or  per- 
cussion.— G.  W.  McD. 

Ouncotton  "    A  method  of  detonating  u-et .     0.  F.  von 

Schroetter,  Kruppamiihle,  Germanv  Eng.  Pat.  8157, 
April  8,  1907.     Under  Int.  Conv.,  April  11,  1906. 

The  detonation  of  the  cap  is  transferred  to  the  charge 
of  wet  guncotton  by  means  of  nitro-compounds  of  the 
aromatic  series,  such  as  trinitrophenol,  trinitrobenzene, 
or  trinitroaniline.  These  compounds  are  said  to  possess 
advantages  over  dry  guncotton  for  this  purpose,  especially 
where  the  charges  must  remain  long  under  water  before 
they  are  fired.— G.  W.  McD. 

Dinitrogh/cerin,  and  process  of  making  same.  A. 
Mikolajczak,  Castrop,  Germany.  Reissue  No.  12,669, 
dated  July  2,  1907,  of  U.S.  Pat.  798,436,  Aug.  29,  1905. 

See  Fr.  Pat.  3-41,911  of  1904  ;  this  J.,  1904,  911.— T.  F.  B. 

Explosive.     F.  E.  W.  Bowen,  London.     U.S.  Pat.  857,580, 
June  25,   1907. 

See  Eng.  Pat.  21,481  of  1903  ;  this  J.,  1904,  1238.— T.  F.  B. 

Explosive.     P.    A.    Kline,    Bloomsburv,    Pa.     U.S.    Pat. 

858,894,  July  2,  1907. 
The    composition     consists     of: — molasses     (20     parts), 
glucose  (23),  milk  sugar  (7),  tannic  acid  (10),  oxalic  acid  (5), 
turpentine  (1),  powdered  oak  bark  (2),  alcoholic  solution 
of  shellac  (2),  and  potassium  chlorate  (30  parts). 

— G.  W.  McD. 

Phosphorus  ;•     Process   of   making .     G.    C.    Landis, 

York,  Pa.,  Assignor  to  American  Phosphorus  Co. 
Camden,  N.J.  U.S.  Pat.  859,086,  July  2,  1907.  See 
VII. 

Powder  yielding  little  stnoke  ';    Process  for  the  preparation 

of  a .     H.  Schoneweg.     Ger.  Pat.  180,724,  Dec.  2, 

1904. 
A  powder  yielding  little  smoke,  and  possessing  the 
advantage  over  other  similar  powders,  that  neither  it 
nor  its  combustion  products  have  a  corrosive  action  on 
metals  with  which  they  are  likely  to  come  into  contact,  is 
prepared  by  dissolving  trinitrotoluene  and  picric  acid  in 
hot  alcohol,  benzene,  or  other  suitable  solvent,  mixing 
the  solution  with  nitrocellulose,  and  drying  the  product. 
Trinitrocresol  may  be  substituted  for  part  of  the  picric 
acid.— A.  S. 


XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS.  &c. 

Steam-calorimeter.  L.  M.  Ellison.  Chicago,  Assignor  to 
American  Steam  Gauge  and  Valve  Manuf.  Co.,  Boston, 
Mass.     U.S.  Pat.  857,984,  June  25,  1907. 

The  apparatus  consists  of  a  jacketed  vessel  provided  with 


means  for  the  insertion  of  a  thermometer,  and  also,  inside, 
with  a  deflector.  The  portion  of  the  inlet-pipe  passing 
through  the  jacket,  is  of  smaller  diameter  than  the  portion 
outside  the  vessel.  A  pressure-gauge,  extending  at  right- 
angles  to  the  inlet-pipe,  is  connected  to  the  vessel  by 
means  of  a  swivel-joint. — W.  P.  S. 

Butter  ;•    Apparatus  for  determining  ivater  in .     C.  E. 

Gray,  Washington,  D.C.     U.S.  Pat.  858,868,  July  2,  1907. 

The  apparatus  consists  of  a  graduated  tube  closed  at  its 
upper  end  by  a  stopper,  and  provided  at  its  lower  end 
with  an  enlargement  or  bulb.  A  tube  is  sealed  into  this 
bulb,  the  upper  portion  of  the  tube  inside  the  bulb  being 
bent  at  a  right-angle,  whilst  the  other  end  passes  through 
a  cork  into  a  flask.  The  graduated  tube  is  surrounded  by 
a  condenser. — W.  P.  S. 

INORGANIC— QUALITATI VE. 

Phosphorus  sesquisulphide  ;•    Action  of  iodine  on and 

detection  of  the  same  in  match  compositions.     L.  Wolter. 
See  XXIL 

INORGA  NIC—Q  UA  NTI TA  TI  VE. 

Phosphorous  acid ;  Determination  of .     C.  Marie  and 

A.  Lucas.     Compt.  rend.,  1907,  146,  60—62. 

The  authors  have  modified  the  method  of  Amat  (this  J., 
1891.  68)  by  working  in  an  alkaline  solution,  under  which 
conditions  the  stability  of  the  permanganate  solution  is 
increased.  Ignited  potassium  carbonate  (in  quantity 
enough  to  have  an  excess  of  about  3  grms.)  is  introduced 
into  a  flask,  followed  by  50  c.c.  of  V/25  permanganate 
solution.  The  whole  is  heated  on  the  water-bath  to 
80°  C.  and  the  solution  of  phosphorous  acid  or  phosphite 
(0-2— 0-3  grm.)  added.  After  15  minutes  at  80°  C,  50  c.c. 
of  ferrous-ammonium  sulphate  solution  ("  if/5,"  con- 
taining 10  per  cent,  of  sulphuric  acid)  are  added,  and  the 
excess  is  titrated  by  permanganate.  The  authors  prefer 
to  standardise  the  permanganate  by  means  of  calcium 
formate,  proceeding  exactly  as  in  the  phosphite  deter- 
mination.— J.  T.  D. 

Electrolytic    analysis ;     New   apparatus   for    rapid   . 

F.  C.  Frary.     Sec  XI A. 

Deposition  of  metals,  using  a  mercury  cathode  and  rotating 

anode  ;    Effect  of  sulphuric  acid  on  the .     L.   G. 

Kollock  and  E.  F.  Smith.     See  XL4. 

ORGANIC— Q  UALITA  TI  VE. 

Corn  {Maize']  oil  as  an  adulterant  in  lard ';    Possible  use 

of ,  and  its  detection.     W.  McPherson  and  W.  A. 

Ruth.     See  XVIIL4. 

ORGANIC— QVANTIT ATI  VE. 

Tannin  ;    Suggestion  and  basis  for  a  new  method  for  the 
determination  of .     A.  W.  Hoppenstedt.     See  XIV. 

Catechol-tannins  I'ji  sumac  ;•    Determination  of  .     M. 

Nierenstein  and  T.  A.  Webster.     See  XIV. 

Extract   of   barley  ;     Determination   of  the   

K.  Krapf.     See  XVII. 

Tola  balsam  ';    New  method  of  testing  .     T.  Delphin. 

See  XX. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Heats  of  combustion  of  organic  substance,  cipccially  nugar 

and  benzene  ;   Adiabatic  determination  of  the .   T.  W. 

Richards,  L.  J.  Henderson,  and  H.  L.  Frevert.      Proc. 
Amer.  Acad.,  1907.  42.  573-.-)93. 
The   adiabatic    method    adopted,  consists  in    preventing 
heat   exchange   with    the    surroundings,    by   causing    the 
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temperature  in  the  outer  vessels  enveloping  the  calori- 
meter to  change  in  the  same  direction  and  at  the  same 
rate  as  that  of  the  water  in  the  calorimeter  itself.  This 
object  was  achieved,  in  the  apparatus  shown  in  the  figure, 
by  causing  a  chemical  reaction,  t.g.,  the  neutralisation  of 
an  alkali  by  an  acid,  to  occur  in  the  outer  annular  vessel, 
C.  and  in  the  vessel,  F,  forming  the  cover.  Provision  is 
made  for  a  rapid  stirring  by  means  of  the  rotary  stirrer, 
H,  and  thus  the  temperature  of  the  whole  mass  of  liquid 
in  tiie  outer  vessel  is  quickly  adjusted.  The  burettes,  J, 
which  contain  the  acid,  are  calibrated  in  tenth  degrees  of 
temperature  centigrade,  according  to  the  quantity  of  acid 
necessary  for  raising  the  temperature  of  the  particular 
reaction  vessel  by  this  amount.  "  In  other  words,  the 
amount  of  acid  necessary  to  raise  each  of  the  outer  sj-stems 
1/10-  C.  was  determined  by  trial,  and  the  burettes  were 
marked  accordingly."  The  combustion  was  efl:'ected  in  a 
bomb  calorimeter,  with  slight  modifications  to  improve  the 
accuracy.  Closely  concordant  results  were  obtained  with 
cane  sugar.  For  the  determinations  Avith  benzene,  thin 
glass  bulbs  of  0-7  to  0-S  c.c.  capacity  were  filled  with  the 
liquid  and  sealed  off  close  to  the  bulb  at  a  capillary  stem. 
For  the  combustion,  one  of  these  bulbs  was  placed  in  the 
crucible  upon  the  top  of  a  small  charge  of  sugar,  which 
was  ignited  in  the  usual  way.  Verj!"  rapid  and  complete 
combustion  is  thus  effected,  and  the  inaccuracy  with 
volatile  liquids,  due  to  the  material  being  partly  in  the 
liquid  and  partly  in  the  vaporised  condition,  is  avoided. 
The  effect  of  an  inert  gas,  nitrogen,  in  lowering  the  heat 
of  combustion  was  noticed  for  the  first  time  with  benzene, 
and  although  no  explanation  is  forthcoming,  the  result  is 
clearly  established. — R.  S.  H. 

Benzoic  acid  in  Pinguicula  vulgaris.     0.  Loew  and  K.  Aso. 
Bull.  Coll.  Agric,  Tokyo  Imp.  Univ.,  1907,  7,  411—412. 

The  plants,  Pinguicula  vulgaris,  were  dried  in  the  sun  and 
extracted  with  water,  and  the  acid  liquid  thus  obtained 
shaken  with  ether.  The  ether  solution,  on  evaporation, 
left  behind  a  crystalline  mass  mixed  with  a  yello\\, 
amorphous  substance,  and  some  tannin.  The  crystalline 
substance  was  obtained  in  a  pure  condition  by  two  re- 
crystallisations  from  hot  water,  and  was  identified  as 
benzoic  acid. — A.  S. 

Japanese  tobacco  from  Sats^ima  [Japan']  ;    Note  on . 

K.  Baba.     Bull.  Coll.  Agric,  Tokvo  Imp.  Univ.,  1907, 
7,  471—473. 

Japanese  tobacco  is  used  chiefly  for  the  manufacture  of 
cigarettes,  and  also,  to  some  extent,  for  wrapper  purposes. 
The  author  has  examined  a  tobacco  (Nicotiana  rustica) 
from  Satsuma,  the  chief  object  being  to  ascertain  its 
fitness  for  the  manufacture  of  cigars.  The  results  are 
shown  in  the  following  table,  figures  for  other  kinds  of 
Japanese  tobacco  being  given  for  the  purpose  of  com- 
parison. In  the  table,  A  refers  to  the  lowest  or  sand 
leaves  ("  doha ")  ;  B,  to  the  lower  middle  leaves 
("  chuha  ")  ;  C,  to  the  upper  middle  leaves  ("  honpa  ")  ; 
and  D,  to  the  uppermost  leaves  ("  tenpa  ")  ;  in  all  cases, 
the  middle  vein  of  the  leaves  was  discarded.  The  figures 
express  percentages  on  the  dried  leaves. 


Ibofuld  tobacco  produced 
in  Kagoshima,  Satauma. 


Danima  tobacco 
produced  in  Ibaraki. 


Takeda  tobacco, 
produced  in  Oita. 


Shiroume 
tobacco. 


Cnidc  It    »-302 

I  MlaUc  Id  petroleom  eth<^        3-<K)i 

Rotn   i        „      ,.    ether 0-3«5 

I  ,.    alcohol 0-408 

ToUJ  Ttttnotm  j     O-SM 

Pr'»«i?<n  nitracra    '     0-549 

Anido  nltrocra I     (MA3 

jneocin* 0-890 

Amtaata* I      O-OSS 

51  Mc  arid    I      0-118 

A*h ti'Zri 

pr'>t<kMiam  ruhf rn»tff  In  aah 2*043 


•11-549 

•14-004 

•12-616 

9-235 

11-671 

11-102 

8-135 

8-821 

5-H39 

fl-B«6 

6-003 

— 

— 

— 

— 

— 

0-432 

0-824 

0-799 



— 

— 

— 

—       j 

»-85>» 

1-133 

1-021 

— 

— 

— 

— 

—       i 

1-8MI 

1-525 

1-594 

1-209 

1-589 

1-712 

1-632 

2-072 

0-775 

0-808 

0-875 







— 

— 

0-272 

0-300 

0-372 

— 

— 

— 

— 

— 

1-443 

1-811 

1-410 

1-187 

1-273 

1-002 

0-679 

0-807 

0-102 

0-12rt 

0- 1 25 

— 

— 

— 

— 

— 

0-172 

0-1  «9 

0-201 

0-180 

0-183 

0-188 

0-200 

0-353 

14-Hll 

14-042 

12-654 

18-465 

16-121 

13-111 

16-000 

14-123 

2-40fl 

2-132 

1-693 

2-201 

2-356 

2-016 

2-204 

2-052 

1-122 


1-371 

0-40 

14-582 

1-990 


*  ThcM  DgorM  are  rather  too  high  tor  a  good  cigar  leaf. 


— A.  S. 
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Patent 

Tobacco  ;•     Process    for    de-nicotinising Soc.     des 

Tabacs  Desintoxiques  ( Precedes  du  Docteur  Parant), 
Geneva.  Eng.  Pat.  1184,  Jan.  16,  1907.  Under  Int. 
Con  v.,  Jan.  25,  1906. 

The  tobacco  is  immersed  in  a  solution  previously  saturated 
with  the  soluble  constituents  of  tobacco  but  free  from 
nicotine.  The  vessel  containing  this  solution  is  in  con- 
nection with  another  vessel  also  filled  with  the  solution, 
the  two  vessels  being  separated  by  a  dialysing  membrane. 
The  solution  dissolves  the  nicotine  from  the  tobacco, 
but  extracts  no  other  constituent,  and  the  alkaloid  passes 
through  the  membrane.  By  replacing  the  solution  in 
the  second  vessel  from  time  to  time,  the  whole  of  the 
nicotine  is  removed. — W.  P.  S. 


New  Books. 


Second  Report  of  the  Departmental  Committee 
appointed  to  enquire  into  the  ventilation  of 
Factories  and  Workshops.  Part  II.,  Appendix. 
Cd.  3553.  Wyman  and  Sons,  Fetter  Lane,  London, 
E.G.     Price  4s.  od. 

This  volume,  which  forms  the  Appendix  to  the  Second 
Report  of  the  Committee,  was  prepared  by  the  Secretary. 
It  contains  51  plates  and  diagrams  illustrating  the  results 
of  experiments  carried  out  by  the  Committee,  with  their 
recommendations.  These  include  experiments  on  the 
construction  of  main  ducts  and  the  arrangement  of  throats 
or  branches ;  experiments  on  equalisation  of  current ; 
blast  and  exhaust  currents  ;  experiments  with  propeller 
fans.  A  number  of  illustrations  are  given  of  methods  of 
local  ventilation  and  removal  of  dust,  such  as  in  grinding- 
machinery,  textile  factories,  removal  of  steam  and  acid 
fumes,  removal  of  benzol  fumes  in  French  cleaning, 
removal  of  phosphorus  fumes,  and  extracting  white  lead 
dust  from  cask  filling  and  packing  shops  and  from  white 
lead  grinding  pans. 

Explosives  Act,  1875.  Thirty-first  Annual  Report 
of  His  Majesty's  Inspectors  of  Explosives  ;  being 
THEIR  Annual  Report  for  the  Year  1906.  (Cd. 
3593.)  Price  Is.  8d.  (See  also  XXII.,  page  891.) 
This  report  comprises  sections  dealing  with  the  manu- 
facture, storage,  packing  and  conveyance,  and  importa- 
tion of  explosives,  Government  inspection  of  explosives 
factories,  report  of  chemical  adviser,  working  of  the 
Exyjlosives  Act  by  the  Local  Authorities,  accidents, 
experiments,  use  of  explosives  in  coal  mines,  petroleum, 
carbide  of  calcium  and  acetylene.  There  are  a  number  of 
appendixes  relative  to  explosives  at  present  authorised 
for  manufacture  or  importation,  Orders  in  Council,  model 
codes  of  bye-laws  for  railways,  canals,  harbours,  &c., 
prosecutions  and  convictions  during  1906,  accidents  by 
fire  or  explosion  during  1906,  &c.,  &c. 

Thirty-Seventh  Annual  Report  of  the  Deputy 
Master  and  Comptroller  of  the  Mint,  1906.  (Cd. 
3598.)     Price  lid. 

The  following  table  shows  a  summary  of  the  Imperial 
currency  issues  during  recent  years : — 


Metal. 

1905. 

1906. 

£ 
12,165,000 
1,705,070 
184,520 

Mean  of 
10  years, 
1896-1905. 

Cold  

Silver 

£ 

6,500,000 

510,491 

100,325 

£ 
7,167,554 
1,068,403 

Bronze  

118,290 

Totals 

7,110,816 

14,054,590 

8,354.247 

Attention  is  drawn  to  the  increase  in  the  loss  per  million 
sterling  on  the  gold  coinage.  This  loss  was  almost 
entirely  due  to  the  inferior  quality  of  much  of  the  gold 
bullion  received.  It  remains,  says  the  report,  to  be  seen 
whether  the  process  generally  used  in  London  can  be  so 
improved  as  to  cope  efficiently  with  the  impurities  left 


by  the  cyanide  process.  If  not.  it  may  become  necessary 
to  submit  for  the  consideration  ot  the  "Treasury  a  revision 
of  the  regulations  governing  the  receipt  of  gold  bullion 
for  coinage,  and  to  examine  the  present  limitations  of  the 
Department  in  respect  of  refining  and  purifying  gold. 

Annual  Report  of  the  Chief  Inspector  of  Factories 
AND  Workshops  for  1906.  Report  and  Statistics. 
(Cd.  3586.)     Price  3s.  id. 

This  publication  contains  the  general  report  of  the  Chief 
Inspector  upon  the  work  of  the  Factory  Department  in 
1906.  as  well  as  the  statistical  tables  which  formerly  were 
separately  published  at  a  later  date.  Reports  are 
included  by  the  divisional  Superintending  Inspectors, 
and  the  Superintending  Inspector  for  dangerous  trades. 
The  latter  reports  that  the  removal  or  mitigation  of  dust 
created  in  cement  works  has  received  attention,  and  that 
a  memorandum  on  the  precautions  necessary  for  the 
safety  of  those  employed  in  dry  cleaning  has  been  issued. 
He  also  gives  statistics  of  the  number  of  earthenware  and 
china  works  under  the  special  rules  of  Nov..  1903,  and  the 
certificates  in  force  at  the  close  of  1906.  Copies  of 
memoranda  on  the  use  of  water-gas  in  factories,  on 
anthrax,  regulations  for  the  manufacture  of  paints  and 
colours,  nitro-  and  amido-derivatives  of  benzene,  and 
statistics  of  the  number  of  persons  employed  are  included. 

Sewage  and  the  Bacterial  Purification  of  Sewage. 
By  Samuel  Rideal,  D.Sc.  (Lond.).  Third  Edition. 
The  Sanitary  Publishing  Co.,  Ltd.,  London.  John 
Wiley  &  Sons,  New  York.     1906.     Price  14s. 

8vo  volume,  containing  348  pages  of  subject  matter, 
with  58  illustrations,  and  an  alphabetical  index.  The 
subject  matter  is  subdivided  according  to  the  following 
classification  : — I.  Introduction.  II.  and  III.  Chemical 
analysis  of  .«ewage  and  effluents.  IV.  Bacteria  and 
other  organisms  in  sewage.  V.  Chemical  changes  pro- 
duced by  bacteria.  VI.  Irrigation  and  Sewage  farms. 
VII.  Subsidence  and  chemical  precipitation.  VIII. 
Sterilization  by  heat,  chemicals  and  electricity.  IX.,  X.. 
and  XI.  Bacterial  purification.  XII.  Distribution  and 
distributors.  XIII.  Sewage  outfalls  and  discharge. 
XIV.  Agricultural  value  of  bacterial  effluents.  Trade 
effluents. 

The  Principles  and  Practice  of  Brewing.    By  Waltkb 
J.     Sykes,     M.D..    D.P.H.,    F.I.C.       Third    Edition, 
thoroughly   revised    by   the    Author   and    Arthur    R. 
Ling,  F.I.C,  Lecturer  on  Brewing  at  the  Sir  John  Cass 
Institute.     Chas.  Griffin  &  Company,  Limited,  Exeter 
Street,  Strand,  London.     1907.     Price  2Is.  net. 
8vo   volume,    containing    578   pages   of   subject    matter, 
with  95  illustrations,   and  an   alphabetical  index.        The 
subject-matter  is  classified  and  arranged  according  to  the 
following  scheme: — Part  I. — (i.),  Physical  Principles  in- 
volved in  the  process  of  Brewing.       (ii.).  Chemistry,  with 
special    reference    to    the    Materials    used    in    Brewing. 
Part  II. — (iii.).  The  Microscope,    (iv.).  Vegetable  Biology, 
(v.).  Fermentation.    Part  III. — (vi.).  Water,    (vii.),  Barley 
and   Malting.       (viii. ),    Arrangement   of   the   plant    in    a 
Brewery,     (ix.).  Estimation  of  the  quantities  of  Materials 
for   the   Brew.       (x.).    Beer,    its   Characteristics   and   its 
Diseases.     Appendix. — Researches  on  Starch  (Maquenne 
and  Roux).     Auto-excitation   of  Malt   Extract.     Soluble 
Xon-coagulable  constituents  of  Malt.     "  Bios  "  and  Yeast 
Development.     Fermenting  power   of    yeast   determined 
by  the  constitution  of  its  nitrogenous  food.      Toxic  action 
of  cereals  on  low-fermentation  Yeast,  etc. 

Traite  Complet  d' Analyse  Chimique  Appliquee  aux 
EssAis  Industriels.  par  J.  Post  et  B.  Neumann, 
Avec  la  collaboration  de  noiubreux  Chimistes  et 
Specialistes.  Deuxieme  c-dition  franvuise  enticrement 
refondue.  Traduite  d'aprcs  la  troisicine  c-dition  alle- 
mande  et  augmentce  de  nombreuses  additions.  Par  lo 
Dr.  L.  Gautier.  Tome  Premier.  Premier  Fascicule. 
Libraire  Scientitiquc  A.  Hermann.  Librairc  dc  S.  M. 
le  roi  de  Suede,  6,  rue  de  la  Sorbonne,  6,  Paris.  1907. 
Price  5s.  6d. 
8vo  volume,  cont<iining  217  pages  of  subject  matter, 
I  with  104  illustrations,  and  a  table  of  contents.     It  forms 
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P»rt  i.  of  Vol.  I.  and  treats  of  the  following  subjects, 
written  bv  the  authors  named  : — I.  Sewage  effluents, 
(J.  H.  Vogel).  II.  Fuels  (H.  Langbein).  III.  Pjto- 
metry  (B.  Neumann).  IV.  Mine  gases,  fuel  gases, 
motor  gases,  and  mine  cases  (B.  Neumann). 


Patent  List. 


Where  a  Complete  >i>fiiiu-;itiuii  acoomranies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
ttaw  for  Patent*,  the  dates  of  .Application,  and  (ii)  in  the  case  of 
C'^—'-<'     " •  -itions  Accepted,  those  of  the  OtHcial  Journals 

s  of  the  Complete  Sj)ecifications  are  advertised. 

ations  thus  advertised  as  accepted  are  open  to 
ju.-,-....4i  ..;  ;,,r-  i'at^nt  Office  immediately,  and  to  opposition 
wiUiut  two  months  of  the  said  dates. 


L— PLANT,  APPARATUS,  AND  JL^CHINERY. 
Appucatio's. 

16,2<»6.  Kayser.  Utilisation  of  exhaust  steam,  especially 
in  drving  and  evaporating  processes.     Julv  15. 

1»3.23T:  Simoneton.  Filter.  [Fr.  Appl.,  julv  19,  1906.]* 
July  15.  1  r  .  J 

16.344.  Lake  (Stohr  und  Co.).  Concentration  of 
liquids.*     July  16. 

16,9»>3.  Hampson.  Diffusion  processes  for  separating 
ga*e>  of  different  densities.     July  24. 

17.056.  Eges.  Apparatus  for  rectifying  mixtures  of 
liquid.*.*     July  25. 

CoMPLBTE  Specifications  Accepted. 

16.33«j  (19<)6).  Pfeiffer.  Apparatus  for  separating 
granular  and  pulverised  material  bv  air.     July  24. 

17.l»9y  (1906).  Meyer  and  Hastert.  Apparatus  for 
cooline  and  purifying  gases.     July  31. 

26.146  (19<j6).  Collet.  Apparatus  for  mixing  liquids  in 
definite  proportion*.     July  24. 

5295  (1907).  BocL  Manufacture  of  large  crystals. 
July  24. 

7522  (1907).  Heinz.     Filtration  svstem.     July  24. 

7784  ( 1907).  Ostertag.     Drying  stove  or  kiln. '  July  24. 


n,— FUEL,  GAS,  AND  LIGHT. 


16,303. 

16.342. 
Julv  l»j. 

l'6.4H9. 

16,616 
(G«^«ral 
Julv  19. 

r6,7H«. 
Jalv  22. 

16,>»«7. 
m*ntl«H».* 

16.V». 
Of.- 


Applications. 

Franlu.     Manufacture  of  coal  gas.     July  16. 
Tangyei*,   Ltd.,   and   Robson.      Gas   producers. 

.Siemcnn  und  Hai.%ke  A.-G.     See  under  VII. 
and     16.617.  British     Thomson-Houston     Co. 
Electric    Co.).     Filaments    for    electric    lamps. 

Lloyd  Wise    (Solvay    et    Cie.).     Coke   ovens.* 

Siiiwiman.  Manufacture      of      incandescent 

July  23. 
MonAenr.     Encape    of    gas     through     working 
fiimaceB,  gat  producers,  etc.*     July  23. 
-A.-G.    Gorlitzpf   3Iaichinenbau   Aiistalt 
"     _        -  Gafl  generatont.*     .July  24. 

l7,«/2»>.  Jonex.     Production  of  power  gas.     July  25. 
17.137.  .Jonen.     Coke  ovenjt.     .July  26. 
17.154.  Blanc  and  Caton.    Manufacture  of  illuminatini; 
gaa.     IFr.  Appl.,  July  30,  1906.]*     July  26. 

CoitrLETC  SPECUlCATIOJfS   ACCEPTED. 

I6.W;I  (1906).  RoMmberg.     Gui  generating  apparatus 
July  24.  .  "     1 1 

17.176  (I9r>6».   I>iinn   and    Berriman.     Liquid   for  con- 
tmllmtf  evolution  of  ga«  from  calcium  carbide.     Julv  31. 

I>»,73>»  (1906>.   L*^erer.     JIanufacture   of    filamenU    of 
tansptm  m  molybdenum  for  electric  incandescent  lamns 
July  24.  *   ■ 

VKdti'J  (1906).  Shaw.     Apparatus    for    washing    coal 
JoIt  24. 


IIL— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM.  AND 

MINERAL  WAXES. 

Applicati  ons. 

16,432.  Martini.  Refining  crude  i^etroleum  to  obtain 
increased  distillates  and  reduce  the  residuum.     July  17. 

16,446.  Chem.  Fabr.  vorni.  Weiler-ter-Meer.  Manu- 
facture of  pure  n-naphthvlamine.  [Ger.  Appl.,  Aug.  1, 
1906.]*     July  17. 

16,969.  Common,  and  The  Hull  Oil  Manufacturing  Co. 
Method  of  rendering  paraffin  cmulsifiable.     July  24. 

Complete  Specifications  Accepted. 

13.840  (1906).  Martini  Treatment  of  crude  petroleum 
or  its  distillates.     July  24. 

28,147  (1906).  Bloxam  (A.-G.  fiir  Anilin  Fabrikation). 
Manufacture  of  tertiary  butyl-xylene  or  tertiary  butyl- 
toluene.     July  31.      * 

13,508  (1907).  Pages,  Camus,  and  Duchemin.  Manu- 
facture of  acetone.     July  24. 


IV.— COLOURING     MATTERS      AND     DYESTUFFS. 

Applications. 

16,246.  Johnson  (Badische  Anilin  und  Soda  Fabrik), 
Manufacture  of  compounds  of  the  anthracene  series. 
July  15. 

16,505.  Badische  Anilin  und  Soda  Fabrik.  Manu- 
facture of  vat  colouring  matters  of  the  anthracene  series. 
[Ger.  Appl.,  Oct.  15,  1906.]*     July  18. 

16,580  Lesser.  Manufacture  of  arylthioglycollic-o- 
carboxylic  acid,  its  esters,  and  substitution  products. 
[Ger.  Appl.,  July  19.  1906.]*     July  19. 

16,584.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  vat  dyestuffs.     July  19. 

16,775.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  and  colouring  matters  of  the 
anthracene  series.     Julv  22. 

16,962.  Newton  (F.  Bayer  und  Co.).  New  dyestuffs  of 
the  anthracene  series.     July  24. 

Complete  Specifications  Accepted. 

16,086  (1906).  Pantin  and  Tolputt,  Executors  of  Abel 
(Act.-Ges.  f.  Anilinfabr.).  Manufacture  of  derivatives  of 
5-oxy-1.2-naphthimidazole-7-sulphonic   acid.     July  24. 

24,091  (1906).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).'  Manu- 
facture of  p-nitrodiphenylamine  or  its  homologues  or 
derivatives.     July  24. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

16,189.  Green.  Production  of  aniline  black  on  textile 
fibres  and  fabrics.     July  15. 

16,361.  Sharp.     Printing  fabrics,  paper,  etc.     July  16. 

16,495.    Verein.    Glanzstoff-Fabr.  Manufacture     of 

artificial  fibres.     [Ger.   Appl.,   Aug.  3,   1906.]*     July  18. 

16,512.  Bouillier.  Production  of  artificial  silk.  [Fr. 
Appl.,  July  19,  1906.]*     July  18. 

16,520.  Ebizuka.  Manufacture  of  waterproof  fabrics.* 
July  IH. 

16,655.  Albert.  Dyeing  or  printing  warps  and  yams.* 
July  20. 

16,71.5.  Evans,  Ltd.,  and  Evans.  Wood  rollers  for  use 
in  dyeing,  finishing,  and  printing.*     July  22. 

16,7.57.  Dillberg  and  (iadd.  Protecting  from  decom- 
position vegetable  fibres  anrl  articles  made  therefrom.*' 
[Swedish  Ajjpi.,  Dec.  14,  1906. J*     July  22. 

16,927.  Hall  and  Brandt.  Machines  for  scouring, 
blea<;hing,  and  dyeing  spun  or  manufactured  fibres. 
July  24. 

17,108.  Layland  and  \\liit('liea(L  Drying  wool  after 
washing.     July  26. 
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Complete  Specificatioxs  Accepted. 

23,083  (1906).  Newton  (F.  Bayer  und  Co.).  Dyeing 
■with  .sulphur  dyestuffs.     July  31. 

780  (1907).  Destree  and  Wie.^cher.  Dyeing,  bleaching, 
or  washing  apparatus.     July  24. 

3536  (1907).  Barrillot.  VVeighting  silk  in  skein  or  in 
piece.     July  24. 

5020  (1907).  Diamanti  and  Lambert.  Recovery  of 
volatile  solvents  used  in  making  artificial  silk.     Julv  24. 

8245  (1907).  Schmitz.     See  -under  XIL 

11.903  (1907).  Schmitz.     See  under  XIL 

12,219  (1907).  Johnson  (Badische  Anilm  und  Soda 
Fabrik).  Dyeing  with  sulphur  colouring  matters  and 
preparations  therefor.     July  24. 


VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc 

Complete  Specification  Accepted. 

4590  (1907).  Newton  (Dresdner  Chromo  und  Kunst- 
druck  Papierfabrik  Krause  and  Baumann).  Process 
for  coating  paper  in  continuous  lengths  with  heavy 
colours.     July  31. 


\ai.— ACIDS,    ALKALIS,    AND   SALTS. 

Applications. 

16,200.  Staley.     Manufacture  of  graphite.     July  15. 

16,489.  Siemens  und  Halske  A.-G.  Manufacture  of  a 
plastic  mass  from  tungsten  compounds.  [Ger.  AppL, 
July  21.  1906. J*     July  18. 

TO.SoO.  Swayzi.     Treating  feldspar.*     July  23rd. 

16,853.  Finlav.  Manufacture  of  bicarbonate  of  soda. 
July  23. 

16,885.  Det  Norske  Aktieselskab  for  Electrokemisk 
Industri  and  Halvorsen.  Absorbing  dilute  nitrous  gases. 
[Norwegian  Appl.,  July  26,  1906.]*     July  23. 

16,999.  Pawlikowski.  Producing  chemical  compounds.* 
July  24. 

17,052.  James  and  Richardson.  Producing  liquid  air 
and  other  liquid  gases.     July  25. 

17.080.  Crowther    Leach    and    Gidden.  Purifying 

sulphuric  acid  from  arsenic  and  selenium.     July  25. 

17,125.  Evans.  Utilising  products  of  chemical  treat- 
ment of  mixed  ores.     July  26. 

Complete  Specifications  Accepted. 

16,442  (1906).  Lecoeur.  Preparation  of  ammoniacal 
copper  solutions.     July  24. 

23,967  (1906).  Rohleder.  Process  for  extraction  of 
sulphur.     July  31. 

5295  (1907).  Bock.     See  under  I. 

11,187(1907).  Boult(GiintherandFranke).  Extraction 
of  sulphur  from  gangue.     July  31. 


VIIL— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

16,583.  Humphrey.  Firing  pottery  kilns,  ovens,  or 
furnaces  by  gas.     July  19. 

16,690.  Humphrey.  Firing  pottery  ovens,  kilns,  or 
furnaces.     July  20. 

17,736.  Bastian,  Calvert,  and  Sanders.  Melting  or 
fusing  glass  around  electric  conductors.*     July  22. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

16,249.  Cowper-Coles.  Manufacture  of  cement.  July  15. 
"  16,530.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Preparation  of  refractory  materials.     July  18, 

16,865.  Brookes    (Asbestos    Wood    Co.).  Insulating 

materials.     July  23. 

17,171.  Zeiller.  Imparting  increased  resisting  power, 
cohesion,  and  hardness  to  cement,  concrete,  and  asphalt.* 
July  26. 


Complete  Specifications  Accepted. 

17,006  (1906).  Timofeeff.  Manufacture  of  cement  for 
building  purposes.     July  31. 

2442  (1907).  LaeufiEen  Substitute  for  wood  or  stone. 
Julv  31. 


X.— METALLURGY. 
Applications. 

16,217.  Heskett.  Continuous  extraction  of  zinc  from 
its  sulphide.     Julv  15. 

16.238.  Miller.  "  Treatment  of  metals.*     July  15. 

16,351  and  16,352.  Juppont  and  Teil.  Metallic  alloys, 
[Fr.  Appls.,  July  16,  1906.]*     July  16. 

16,504.  Becker  and  Lamb.     Metallic  alloys.     July  18. 

16.643.  Hatton,  Purcell.  and  Arrowsmith.  Removing 
sulphur  from  steel  in  open-hearth  furnaces  and  Bessemer 
converters.     July  20 

16.726.  Krupp  Act.-Ges.  Aluminium  allov.*  [German 
Appl.,  Nov.  28,  1906.]*     July  22. 

16,773.  Kirstein.  Agglomeration  of  pulverulent  ores. 
Julv  22. 

16,834.  Imbert.  Treating  ores  by  the  precipitation 
process.*     July  23. 

16,884.  Masson.  Wet  process  for  recovery  of  pure 
antimonv  from  ores,  concentrates,  tailings,  and  slimes. 
Julv  23.' 

16.936.   Ehrmann.     Treatment  of  ores.     July  24. 

17,038.  Debuch.  Preventing  oxidation  of  iron  and 
steel  wire,  etc.,  through  cooling  immediately  after  rolling. 
July  25. 

Complete  Specifications  Accepted. 

16,364  (1906).  Isherwood.  Treatment  of  refractory 
zinc-lead  ores.     Julv  24. 

16,912  (1906).  Ma'clvor  and  Fradd.  Treatment  of 
sulphide  ores  containing  zinc.     July  31. 

17.001  (1906).  Maclvor  and  Fradd.  Treatment  of  zinc 
residues.     Julv  31. 

17.002  (1906)  Maclvor  and  Fradd.  Extraction  of  tin 
from  ore.     Julv  31. 

17,672  (1906").  Cowper-Coles.  Continuous  process  for 
removing  scale  and  oxide  from  metal  and  drving  and 
galvanising  it.     Julv  31.  ' 

17,932  (1906).  Marks  (Soc.  Anon.  Italiana  Gio  Ansaldo 
Armstrong  and  Co.).  Process  for  manufacturing  armour 
plates  for  protecting  ships  and  other  steel  objects  or 
objects  made  from  an  allov  of  steel.     July  31. 

18,910  (1906).  Cowper-Coles.  Coating  wire  with  zinc, 
etc.     Julv  31. 

19.944  "r  1906).  Sulman.     Ore  concentration.     July  24. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 
Applications. 
1197a.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Treatment  or  refractorv  materials   bv  electricity. 
July  17. 

16.735.  Harrison.  Electrolytic  or  chemical  deposition 
of  metals.     Julv  22. 

16.736.  Bastian,  Calvert,  and  Sanders.     .See  under  Vttl. 
16,780.  Metallurgiska  Patentaktiebolaget.       Apparatus 

for  magnetic  separation  of  ore.     [Swedish  Appl.,  July  23, 
1906.]*     July  22. 

17,193.  Hatfield.     Electrolytic  cell.     July  27. 

Complete  Specifications  Accepted. 

18,600  (1906).  Paulmg.  Electrodes  for  use  in  the 
treatment  of  gases  b3-  arc  discharges.     July  31. 

19,411  (1906).  Cowper-Coles.  Electrodeposition     of 

allovs.     Julv  24. 

20,716  (1906).  Roberts,  Roberts,  and  JaflEray. 
Apparatus  for  the  electrodeposition  of  metals  and  alloys. 
Julv  24. 

21,583  (1906).  Cowi)er-Coles.  Electrolytic      manu- 

facture of  metallic  wire,  strip,  or  the  like.     July  24. 

4051  (1907).  Cowper-Coles.  Production  of  electro- 
types.    July  24. 
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4927  (1907).  Chaplet,  and  La  Xoo-Motallurgie.  Electric 
furnaces.     July  24. 

iv5ii2  il9<»7)."  Tliirot  and  Mage  (rt/iWXoiiguier).  Process 
for  regenerating  electrolyte  employed  in  extracting 
copper  from  old  bronze.     July  31. 

XII.— F.\TTY    OILS.    FATS.    WAXES,    AXD   SOAPS. 

ArrucATioxs. 

U».7S3,  Wegner.     Cakes  of  soap.     July  22. 
1 6.886.  Schow     and     Schou.     l*roducing     fatty     sub- 
stances.*    July  23. 

Complete  Specifications  Accepted. 

1771  (19(.>7).  Savary.     Antiseptic  soaps.     July  31. 

2519  (1W7).  Soc.  Franfaise  "La  Crcmouline."  Super- 
alkalinated  dry  soap  in  compressed  cakes  and  method  of 
manufacture.     July  31. 

h245  iliMt7).  Sclimitz.  Manufacture  of  oils  and  soaps 
suitable  for  turkev-red  dveing.     Julv  24. 

11.9<i3  (19(>7).  Schmitz."  Manufacture  of  fatty  com- 
pounds suitable  for  turkey-red  dyeing.     July  24. 


Xni— PIGMEXTS.  PAIXTS  ;   RESIXS,  VARXISHES  ; 
IXDL\-RUBBER,  Etc. 

(A.) — Pigments,  Paints. 

Complete  Specification  Accepted. 

6722  (1907).  Meister,    Lucius,    und    Briining.       Manu- 
facture of  body  colours.     Julv  24. 


(B.) — Resixs,  Varnishes. 

Application. 

16,245.  Badische  Anilin  und  Soda  Fabrik. 
of  products  resembling  resin.     July  15. 


Manufacture 


(C.) — iNDIA-RrSBER. 

Applications. 

16.325.  Gammeter.     Vulcanising  rubber.*     July  16. 

16.761.  Dawson.  Liquid  cement  for  affixing  rubber 
tyres  without  heat.     July  22. 

17,018.  Coppin.  Rubber  composition  for  making  tyres, 
etc.     July  25. 

XIV.— TAXXIXG,  LEATHER,  GLUE,  SIZE,  Etc. 
Applications. 

16.S87.  Inouve  and  Dogura.  Manufacture  of  leather.* 
Julv  23. 

r6,'jy4.  Baum.     Substitute  for  leather.     July  24. 
Complete  Specification  Accepted. 

19..577  (1906).  Bernstein.  Manufacture  of  an  adhesive 
material  from  casein.     Julv  24. 


XVI.— SUGAR,  STARCH.  GUM,  Etc. 
Complete  SpEancATioss  Accepted. 
o..  »^-,i.-..       L.ii;„^      .Manufacture  of  soluble  Starch 
■'•  -  I. 

-on  and  Morrice.     Manufacture  of 
ni«»jifi«-«l  soiuble  i-tart-h.     Julv  31. 

2.'..340  (1W)«).   Ea/.tick.      I'Tcx-em      for      making      and 
porifymK  invert  ttutfar.     .Julv  31. 

Vj3\  (1907).  Thorl.     Treatment  of  »Urch.     July  24. 

X\TI.— BREVnXG,  WIXES,  SPIRITS,  Etc. 
•Applications. 
Ifi,2-.4    <.<,ia.r.  ,.K    ;.n,!   F'.Htifih  Xvlonitc  Co.     Purifica- 
tion '••■  Distance*.     .July  1.5. 

16.-'  .  nt    of    water    for    whinky    diH- 

tillation   and   afidl(j,iou«   }>uriio»e«.     July    16. 

I6,Hi».',.    F;i»<«t»-in.     Prrxluction   of  ftrmenfM   and   oth«-r 
prodoctfl  from  vegetablen,  etc.     July  23. 

16,W>5.   Heymann.     I'rejjaring  malt.*     July  24. 


Complete  Specific.4Tion  Accepted. 

4009  (1907).   Davidson  and  Burra.     Extracts  of  hops. 
July  31. 


XVIIL— FOODS;    SAXITATION,  WATER 
PURIFICATIOX  ;    AXD  DISINFECTANTS. 

(.4.)— Foods. 
Application. 
16,664.  Caverhill.     Preparation  of  a  beverage.  *  July  20. 
Complete  Specification  Accepted. 

29,425  (1906).  Process    for    improving   sterilised    milk. 
July  31. 

(B.) — Sanitation;    Water  Purification. 

Applications. 

16,239.  Linden.     Tanks    for    purifying    and    clarifying 
water  or  effluents.     July  15. 

16,291.  Smith.     See   under  XVIL 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

16,361.  Sharp.     See  under  V. 

16,590.  Davidson.     Manufacture  of  paper.     July  19. 

16,653.  Wallace  and  Wallace.  Means  for  applying  a 
linen  finish  to  paper.*     July  20. 

16,777.  Fiorillo.  Transparent  material  as  substitute 
for  tracing  paper  and  cloth.     July  22. 

Complete  Specifications  Accepted. 

16,271  (1906).  Lake  (Chem.  Fab.  vorm.  Weiler-ter- 
Meer).     Manufacture  of  celluloid.     July  31. 

21,469(1906).  Jackson.  Paper  and  manufacture  thereof. 
July  31. 

24,308  (1906).  Pering.  Manufacture  of  waterproof  and 
fat-proof  paper,  cardboard,  etc.     July  24. 

28,382  (1906).  Sefton-Jones  (Berti).  Manufacture  of 
paper  and  apparatus  therefor.     July  24. 

89  (1907).  Haddan  (A.  Lumiere  et  ses  fils).  Manu- 
facture of  collodion  filaments,  artificial  silk,  horsehair,  and 
the  like.     July  31. 

1820  (1907).  Lamort.     Paper-making  machines.  July  2. 


XX.— FIXE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AXD  EXTRACTS. 

Applications. 

16,532.  Zeitschel.  Manufacture  of  acid  esters  of  cyclic 
terpene  alcohols.*     July  19. 

16,605.  Weizmann,  and  Clayton  Aniline  Co.  Manu- 
facture of  isobornyl  esters.     July  19. 

Complete  Specification  Accepted. 

20,526  (1906).  Shukoff.  Process  of  manufacturing 
esters  of  alcohols  of  terpenes.     July  31. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Application. 
16,.509.  Farmer.     Sensitised    papers    for    photogra])hic 
purposes.     July  18. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 
Application. 
10,492.  Wadsworth.     Treatment    of   gelatinised    nitro- 
cellulose explosives.     July   18. 

Co.MrLETE  Specifications  Accepted. 
19,215(1906).  Bichel.    Increasing  the  density  of  fusible 
exiJosive    nitro-substances.     Julv    24. 

24,240  (1906).  Claessen.     Exj/losivea.     July  24. 
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THE    PASSIVIFYING,    PASSI\^TY,    AND    ACTIVI- 
FYIXG  OF  IRON. 


The  Influence  of  Local  Electric  Currents  on  the 

BEHAVIOUR  OF  IrON  IN  ELECTROLYTES. 

henry  l.  heathcote,  b.sc. 
Introduction. 

Most  of  the  experiments  to  be  described  in  this  paper 
were  made  six  years  ago  in  the  Physical  Chemistry 
Institute  of  the  University  of  Leipzig,  whilst  holding  an 
1851  Exhibition  Research  Scholarship.  They  were  begun 
at  the  suggestion  of  Prof.  Ostwald,  whose  help  and  guidance 
I  most  gratefully  aclcnowledge.  The  experiments  in 
which  dry  passive  iron — obtained  by  washing  with  a 
series  of  reagents — was  used,  have  been  performed  during 
the  last  six  months,  and  I  am  greatly  indebted  to  the 
firm  I  serve,  Messrs.  Rudge- Whit  worth  Ltd.,  and  to  the 
University  of  Birmingham  for  the  facilities  they  have 
granted  me  for  carrying  out  the  work. 

An  attempt  will  be  made  to  give  a  synoptical  review 
of  the  experimental  results  and  opinions  of  the  many 
workers  who  have  approached  the  phenomena  of  the 
passivity  of  iron.  No  apology  is  offered  for  this  mar- 
shalling of  historical  data :  it  is  a  necessary  part  of  any 
attempt  to  realise  the  complex  and  manifold  nature  of 
the  processes  which  go  on  even  while  iron  is  in  the  so-called 
passive  state.  As  will  be  seen  later  on,  the  appellation 
"  passive  "  is  only  true  so  far  as  the  sense  of  sight  is 
concerned ;  passive  iron  is  really  the  seat  of  a  multitude 
of  changes,  which  changes  give  rise  to  the  many  phenomena 
observed  and  recorded  in  the  literature.  By  classifying 
and  comparing  these  data  we  may  hope  to  realise  the  full 
value  of  the  wealth  they  contain. 

The  matter  will  be  divided  up  under  the  following 
headings  :  — 

1.  Material   and   method   of  experimenting. 

2.  Passivifying. 

3.  Activifying. 

4.  Experiments  with  blued  iron. 

5.  Passivity. 

6.  Transmission  of  activity  and  passivity. 

7.  Pulsations. 

8.  Current  oscillations. 

The  numbers  in  brackets  indicate  the  papers  (see 
Bibliography)  to  which  reference  is  made. 

1. — Material  and  Method  of  Testing  for  Passivity. 

Silver  Nitrate. — Active  iron  behaves  in  the  usual  way 
and  precipitates  silver,  passive  iron  produces  no  pre- 
cipitate— vide  58,  174,  175,  32.  (See  Bibliography,  at 
end.) 

Some  (193)  used  copper  nitrate  and  others  (202)  copper 
sulphate  :    absence  of  precipitate  showed  passivity. 

Again  others  (196,  53,  92)  used  a  galvanometer  the 
deflection  of  which  was  interpreted  to  indicate  activity. 
Even  at  such  an  early  date  this  method  led  to  statements 
totally  at  variance  with  those  made  by  users  of  chemical 
tests.  For  example,  one  (94)  describes  a  number  of 
experiments  which  show  how  easily  a  passive  rod  is 
activified,  e.g.,  by  scratching,  whereas  another  (196) 
states  that  a  steel  wire  could  be  poli.shed  with  a  leather 
and  even  lightly  scratched  with  a  tile  without  measurably 
affecting  its  "  negativitv." 

Schonbein  (100)  employed  1-35  nitric  acid  in  most  cases 
as  a  test  for  passivity  which  was  shown  by  the  absence 
of  action.  Faraday  (50)  showed  and  Schcinbein  confirmed 
that  1-35  nitric  acid  can  pa-ssivify  iron,  and  althouirh  it 
was  shown  (132)  that  iron  passivified  in  strong  nitric 'acid 


remains  passive  in  1-204  nitric  acid,  which  vigorously 
attacks  an  ordinary  piece  of  iron,  the  1-35  acid  test  con- 
tinued to  be  used  by  many  exi)erimenters  (110 — 115,  149). 
Schonbein  (160)  regarded  the  evolution  of  oxygen  at  iron 
anodes  as  a  characteristic  of  passivity.  Beetz  (16)  some- 
times used  the  combination.  "  iron/liquid  to  be  investi- 
gated/sulphuric acid/copper,"  and  determined  its  electro- 
motive force.  For  other  users  of  nitric  acid  as  a  test 
for  passivitv,  which  was  judged  bv  the  absence  of  visible 
action,  see:— 150,  149,  33,  16,  82—84,  5,  121,  184,  185,67 
129,  130,  18,  94. 

For  subsequent  users  of  e.m.f.  measurements  as  a  test 
of  passivity  see: — 114,  87,  116,  57,  120,  40,  65. 

It  should  be  noted  that  normal  potassium  chloride 
solution  employed  by  Muthmann  and  Frauenberger  (126) 
activities  passive  iron  rapidly,  a  fact  which  probably 
accounts  for  some  of  the  differences  between  the  results 
they  obtained  and  those  obtained  by  othei  experimenters. 

Both  methods  of  testing,  the  e.m.f.  method  and  the 
nitric  acid  method,  have  their  pitfalls.  The  nitric  acid 
test  has  led  to  contradiction  because  the  acid  used 
passivilied  the  rod  being  tested,  and  the  e.m.f.  test 
not  only  measures  the  e.m.f.  between  passive  (or  active) 
iron  and  the  liquid  in  question,  but  it  generally  indicates 
also  conditions  intermediate  between  activity  and  passivity, 
and  failure  to  recognise  that  a  low,  or  negative  potential 
difference  is  not  always  associated  with  passivity,  has 
led  to  even  more  contradictions  than  the  nitric  acid  test. 
Corsepius  has  recognised  this  and  differentiates  clearly 
between  polarisation  and  passivity. 

It  appears  therefore  as  if  the  best  method  would  be 
to  employ  either  1-2  nitric  acid  in  which  passivity  vanishes 
very  slowly  (in  about  12  to  24  hours),  and  which,  alone, 
is  incapable  of  passivifying  iron,  and  attacks  it  at  once, 
or  an  e.m.f.  test  in  which  the  solution  employed  was  of  such 
a  nature  that  passive  and  active  states  persisted  but  all 
states  intermediate  between  passivity  and  activity  were  of 
very  short  duration. 

1-2  nitric  acid  is  a  liquid  approaching  this  description 
and  has  been  employed  in  some  of  our  tests,  in  conjunction 
with  a  mirror  galvanometer  and  1,000,000  ohms  in  series. 

In  most  cases,  however,  we  have  employed  1*2  nitric 
acid  without  galvanometer,  and  the  rod  was  regarded  as 
passive  when,  after  plunging  in  1-2  nitric  acid  and  shaking 
for  a  moment  in  the  acid  and  then  holding  motionless, 
no  chemical  action  could  be  detected  at  the  surface  by 
the  imaided  eye,  the  temperature  of  the  acid  being 
about  15 — 17°  C. 

Material. — Most  of  the  early  experimenters  used  iron 
rods  either  completely  or  partially  immersed.  The  com- 
pletely immersed  rods  touched  the  bottom  or  sides  of 
vessel  and  were  therefore  not  in  contact  with  the  liquid 
at  these  points. 

In  the  case  of  partially  immersed  rods  the  part  projecting 
out  of  the  acid  is  a  source  of  disturbance.  As  it  is  pointed 
out  (199a),  this  is  liable  to  become  partially  immersed 
by  lowering  the  rod,  or  bv  the  acid  creeping  up.  Either 
of  these  processes  would  bring  active  iron  into  immediate 
proximity  with  passive  iron  and  both  into  contact  with 
electrically  conducting  liquid.  If  the  rod  be  raised  so 
that  the  part  just  above  the  liquid  be  passive,  this  part 
is  prone  to  become  active,  owing  to  the  activifying  influence 
of  the  air  (58). 

One  (150)  suggested  covering  the  end  of  rod  which 
touched  the  bottom  of  the  vessel  with  wax,  and  another 
(149)  eliminated  the  activifying  action  of  air  by  covering 
the  rod  above  and  below  the  surface  of  liquid  with 
varnish. 

We  have  made  a  welded  hollow  steel  vessel  to  float 
below  the  surface  in  nitric  acid  of  a  certain  density,  but 
the  uprising  bubbles  interfered  with  the  experiment,  and 
when  it  was  desired  to  eliminate  contact  as  far  as  possibdi 
this  was  done  by  supporting  a  rod  under  the  liquid  on 
the  points  of  three  or  four  glass  rods  drawn  out  to  the 
finest  possible  thread. 

In  most  of  our  experiments  paratHn  wax  was  applied 
to  all  parts  except  that  to  be  experimented  upon.  This 
is  not  a  perfectly  satisfactory  expedient,  for  the  evolution 
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o(  gas  tends  to  raise  the  wax  at  its  edges  and  toexpose 
n  little  ordinary  iron.  When  the  evolution  of  gas  was 
likely  to  be  considerable  we  used  scaling  wax,  e.g.  in 
experiments  with  iron  as  anode  in  sulphuric  acid.  Sealing 
wax  could  not  be  i  sed  in  nitric  acid  experiments.  Further- 
more, when  the  surface  of  metal  becomes  rough  owing  to 
the  action  ol  reaginits.  little  tunnels  nre  formed  under  the 
wax.  the  ends  of  which  very  possibly  never  become  passive 
during  jm^i^ivitication.  When  a  rod  of  this  kind  is  cleaned 
and  put  into  concentrated  aqueous  solution  of  potassium 
ferricyanide.  a  dark  blue  precipitate  is  formed  where  iron 
and  wax  unite  showing  the  j>resence  of  active  places. 

For  the  most  pan  the  material  used  was  drawn 
wrought  iron  wire  ;  some  exjieriments  have  been  made 
with  2  kinds  of  drawn  steel  wire.  The  analysis  and 
physical  constants  of  the  steels  are  as  follows : — 


BOld  Steel. 


Caiboo  (coloiir) I      0-102% 

Salphnr 0043 

Fbo«i4iaraB   0074 

aicon 0025 

JUagaiMae 0-483% 

Tanile  stiength  Ibe.  per  sq.  in 61270 

„            .,       tons  per  sq.  in 27'35 

Bongatlon  of  l"  0-36" 

Ooatnrtion   j     7368% 

DUmeter  4-5  mm 


Steol. 


0-626 
0-053 
0-119 
0-094 

0-686% 
161600 

71-73 
0-07" 

44-63% 


All  rods  were  highly  polished  and  etched  before  using 
with  1-2  nitric  acid. 

The  iron  rods  were  not  free  from  longitudinal  crevices 
and  even  when  the  surface  was  ground  off  the  under 
layers  showed,  after  etching,  crevices  sometimes  quite  deep. 
These  crevices  appeared  to  contain  some  ingredient  or 
area  which  refused  to  become  passive  and  caused  a  blue 
precipitate  on  iron  aroimd  them  in  potassium  ferricyanide 
solution.  Such  rods  always  behaved  abnormally,  the 
passivity  proving  very  unstable  and  of  much  less  duration 
than  usual.  Sometimes  it  appeared  impossible  to  produce 
passivity  on  them  which  lasted  more  than  a  few  seconds. 
In  such  cases  the  surface  was  either  removed  and  repolished 
or  another  portion  of  the  same  rod  tried 

The  steel  rods  were  much  more  homogeneous,  and  active 
crevices  could  rarely  be  observed. 

2. — PASsivimxc  OF  Irox. 

1.  In  liquids  without  aid  of  external  current. 

(a)  which  passiviiied  rapidly. 
(6)  which  pas.«ivified  slowly. 

2.  In  liquid.><  with  aid  of  external  current. 

The  following  list  contains  solutions  etc.  which  have 
been  said  to  pauivify  iron  without  the  aid  of  external 
cniieut. 

Aqueoms  tolvtion^  of  salts. — Silver  nitrate  (32,  174,  175) 
(M)  lead  nitrate  (99)  mercury  nitrate  (159a)  (28) 
ammonium  nitrate,  ferrous  nitrate,  ferric  nitrate,  aluminium 
nitrate,  nickel  nitrate,  cobalt  nitrate,  (147)  potassium 
permanganate,  j>rjtaAfiium  bichromate,  (-28)  copper  nitrate, 
(193)  cnpric  nitrate -t-Kilver  nitrate  (sat.  soln.)  (94),  (193), 
eopper  tartrate +  potafM»ium  tartrate  (194). 

Mmticn*.  not  aquwu^. — Alcoholic  cupric  nitrate  (193), 
coprir  ozidc  rn  nmmoninm  hydrate  (194). 

Aetd*  or  »tj;!  '  I  ucids.—(^i\oT\c  acid  (28) 

(Ufa),  arsenic  acid  (15,  1«),  nitric  acid 

(M  etc.),  iodic  ^  .  .     .  .  .   , ,  ;.uric  acid  +  nitrous  acid  + 

potassium  chlorat*.  sulphuric  acid  +  nitroua  acid-i-  potas- 

wrnm  iod.-it'-  M4la),  cojiric   nitrate +  sat.    silver  nitrate  + 

■  eaual  vols.  cone.  aq.  copper  sulphate-f- 

I'.id    (172).    sulphuric    acid  +  nitrous    acid 

'  ■  '  ""  '      '')  (42),  nitric  acid  + 

tiic   acid   (28),  silver 

'  i,    ,      :ic:  acid  +  chloric  acid, 

Mii)>faonc  acid-fbromjc  acid,  ralphuric  acid  +  iodic  acid 
M4> 

r»,    dee. — Compressed    nitric    oxide    (185), 
ygen  from  air  (-28)  (120),  vaf>our  of  Htrong 

•lO  other  liquids  which  have  Ijeen  said  to 
7  alcohol,  acetic  ofid)  but  th'-  statements 


DAve  l«e«n  di^ 
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In  some  cases  passivity  is  induced  verj-  quickly  indeed, 
but  in  others  there  is  a  longer  or  shorter  period  during 
which  the  liquid  acts  appreciably  on  the  iron  and  then 
ceases  to  act  when  passivity  ensues.  The  following  list 
contains  instances  of  this  latter  mode  of  action,  no  external 
current  being  used: — Nitric  acid  1-38 — 1-26  (160),  silver 
nitrate  added  to  active  iron  in  nitric  acid  (94),  concentrated 
nitric  acid  (10),  nitric  acid  (184,  185)  (I6O0,  8"2— 84) 
(45a)(199a)(r21, 122),  nitric  acid  +  mercuric  nitrate  (159o). 

Results  of  Passivifying  Experiments. 

In  view  of  the  many  contradicting  results  obtained  not 
only  by  different  early  experimenters  but  by  the  same 
experimenter  (who  found  that  different  rods  of  iron 
behaved  differently  and  even  the  same  rod  did  not  always 
behave  in  the  same  way),  it  is  all  the  more  important  to 
note  the  few  indications  there  are  as  to  the  causes  of 
variation.     Some  of  these  have  already  been  mentioned. 

There  are  however  some  regularities  to  be  noticed  in 
the  accounts  of  these  experimenters.  Keir  (94)  describes 
how  iron  being  attacked  by  nitric  acid  became  passive 
on  adding  concentrated  silver  nitrate  solution,  after 
producing  a  precipitate  of  silver. 

Iron  not  being  attacked  by  nitric  acid  became  passive 
without  producing  a  precipitate  of  silver. 

In  other  words  Keir  found  differences  in  the  passivifica- 
tion  of  dry  iron  and  iron  which  is  being  attacked  by  nitric 
acid.  One  (194)  observed  the  same  difference  with  iron 
in  aqueous  cupric  nitrate  solution.  Another  (132) 
observed  similar  differences  when  wet  and  dry  iron  were 
placed  in  nitric  acid  of  medium  strength.  The  observa- 
tions of  Schonbein  I  shall  refer  to  later. 

It  is  not  to  be  inferred  from  this  however  that  the 
dry  iron  became  passive  without  any  action.  It  has 
been  shown  (10)  that  when  iron  and  bismuth  are  con- 
nected to  a  galvanometer  and  the  metals  then  plunged  into 
concentrated  nitric  acid,  there  is  a  deflection  first  in  one 
direction  and  then  in  the  opposite  direction.  In  dilute 
nitric  acid  this  reversal  does  not  occur  and  the  initial 
direction  when  iron  is  in  cone,  nitric  acid  is  the  same 
as  -nhen  in  dilute  nitric  acid.  This  shows  that  iron 
becomes  passive  after  some  chemical  action  has  taken 
place.  Varenne  (185)  was  of  the  opinion  that  in  nitric 
acid  a  momentary  action  always  occurred,  and  our 
experiments  with  highly  polished  iron  rods  which  were 
kept  cool  during  polishing,  show  that  there  is  always  a 
visible  dulling  of  the  surface,  though  not  always  all  over, 
even  in  the  strongest  nitric  acid. 

Rate  of  passivifying  retarded. — The  early  experimenters 
found  several  ways  in  which  the  time  the  metal  was  acted 
upon  before  becoming  passive  could  be  lengthened.  For 
example,  by  presence  of  nitrous  acid  in  nitric  acid  (94) 
(14)  ;  by  adding  excess  of  nitric  acid  in  silver  nitrate -h 
nitric  acid  (94) ;  by  diluting  strong  nitric  acid  (82)  ^ 
by  saturating  nitric  acid  with  nitrous  fumes  (82). 

One  notices  that  retardation  of  passivification  is  brought 
about  in  every  case  by  making  the  liquid  in  question  less 
oxidizing — i.e.  of  a  lower  oxidation  potential, — either  by 
diluting  or  adding  a  reducing  agent,  and  a  multitude  of 
instances  exist  to  support  the  statements  (121)  that  the 
establishment  of  passivity  is  always  accompanied  by  an 
oxidation,  and  (149)  that  oxidizing  agents  have  no  action 
on  passive  iron,  but  deoxidizing  agents  destroy  passivity. 
This  does  not  mean  that  a  small  amount  of  a  deoxidizing 
agent  will  destroy  ])assivity.  If  the  addition  is  continued 
the  pa.ssive  iron  will  become  active  and  active  iron  will 
not  be  passivified  in  the  mixture  (132). 

But  while  this  is  true  there  are  also  abundant  exjieri- 
ments  which  show  that  the  oxidation  potential  of  the 
solution  in  question  is  not  the  only  condition. 

Oxidizing  jtote.ntial  of  a  liquid  and  passivifying. — In 
nitric  acid  of  about  l-.'j  sp.  gr.,  iron  has  been  observed 
to  dissolve  uj)  slowly  and  sometimes  show  no  sign  of 
becoming  passive  as  long  as  the  rod  is  motionless  (82,  83, 
4.5a,  l()Oa,  1.59a,)  (199a)  ;  on  moving  the  rod  in  and  out 
of  the  acid,  or  dropping  it  to  the  bottom  with  a  shock, 
or  sometimes  by  removing  it  from  the  acid  it  will  become 

fassive.  Sometimes  quick  shaking  has  the  same  effect. 
t  ha.s  been  suggested  (14 — 17)  that  moving  the  rod  about 
has  the  result  of  bringing  fresh  acid  up  to  the  surface 
wherewith  the  passiviHcation  is  accelerated.     This 
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be  one  reason,  but  is  not  the  only  one,  for  we  have 
often  confirmed  the  observation  (150)  that  the  rod  may 
become  passive  whilst  out  of  the  acid  after  the  film  of 
acid  has  continued  its  action.  From  this  it  might  appear 
as  if  the  products  of  the  action  facilitated  the  passivifying, 
but  we  have  found  that  rods  covered  with  the  brown 
products  resulting  from  the  action  of  nitric  acid  on  iron, 
behave  just  like  rods  without  this  addition  when  immersed 
in  1-3  nitric  acid.  It  has  been  shown  recently  (126)  that 
air  may  produce  a  semi-passive  condition  in  iron.  Another 
class  of  results  show  that  the  oxidation  potential  of  the 
liquid  is  not  the  only  factor  in  passivifying.  Drops  of  a 
strong  solution  of  copper  nitrate  in  water  placed  upon 
polished  iron  rods  sometimes  passivify  the  part  wetted 
and  sometimes  do  not  (193).  In  some  drops  the  iron  would 
be  active,  and  in  others  passive  on  the  same  piece  of  iron. 
It  is  recorded  (193)  that  a  rod  polished  almost  as  brightly 
as  a  mirror  decomposed  the  spots  wherever  they  were 
placed,  while  on  another  rod  which  had  a  rough  surface, 
almost  every  drop  remained  undecomposed.  There  are 
dififerences  and  contradictions  observed  (160a)  by  so  many 
that  one  feels  inclined  to  attribute  this  difference  to 
the  character  of  the  surfaces.  Fawsitt  (52)  has  proved 
that  highly  polished  steel  has  a  greater  solution-pressure 
than  etched  steel  {ceteris  paribus),  and  gives  results  which 
explain  the  differences  (193)  just  referred  to. 

Electric  currents  in  passivifying  iron. — Facts  of  this  kind 
led  several  of  the  early  experimenters  to  suspect  that 
electric  currents  play  some  part  in  the  passivification  of 
iron.  Faraday  (50)  showed  that  charcoal  and  plumbago 
when  brought  into  contact  with  active  iron  in  1-35  nitric 
acid,  induced  passivity,  and  he  put  forward  the  suggestion 
that  the  spontaneous  passivifying  of  steel  in  nitric  acid 
is  due  to  the  action  of  the  carbon  contained  in  the  steel. 
The  wording  of  his  statements  however  would  not  lead 
one  to  suppose  that  he  ascribed  the  passivifying  of  iron 
in  nitric  acid  to  an  electrolytic  effect,  nor  did  Schonbein 
(162)  understand  Faraday  to  mean  that.  Another  (121) 
expresses  the  view  that  the  establishment  of  passivity  is 
always  accompanied  by  an  oxidation  and  a  corresponding 
electric  current,  and  another  (149)  was  of  the  opinion 
that  the  passivifying  of  steel  and  cast  iron  was  to  be 
ascribed  to  the  action  of  the  carbon  liberated. 

Passivity  may  spread. — Schonbein  (160)  has  shown 
that  a  passive  rod  (in  nitric  acid)  may  be  made  to 
passivify  another  by  bringing  them  into  contact  and 
lowering  the  active  one  slowly  into  nitric  acid.  Others 
(149)  (185)  showed  that  one  passive  pare  of  a  rod  may 
passivify  adjacent  parts  of  the  same  rod,  if  it  is  lowered 
gradually  into  nitric  acid.  These  experiments  show 
that  passivity  could  spread  from  one  part  to  another 
under  certain  conditions,  but  it  does  not  follow  that 
passivity  induced  at  one  point  of  a  rod  which  is  totally 
immersed  could  spread,  for  others  (193)  found  that  when 
active  and  passive  iron  are  brought  into  contact  bo%h 
become  active,  and  if  the  rod  in  the  experiment  (149) 
were  lowered  rapidly  the  whole  became  active.  Further- 
more, since  electrolytically  deposited  iron  from  many 
solutions  becomes  passive  in  nitric  acid  (40)  it  is  evident 
that  the  use  of  carbon  a.s  one  pole  of  local  cells  is  not 
essential  to  passivifying,  though  it  may  facilitate  it  as 
Belck  showed  (18).  This  had  the  effect  of  throwing 
doubt  on  the  electrolytic  theory. 

Electrolytic  passivifying. — Leaving  for  the  present  the 
question  of  whether  an  electric  current  does  or  does  not 
play  some  part  in  passivifying  let  us  consider  the  results 
of  employing  an  electric  current  to  passivify  iron. 
Schonbein  (160)  discovered  that  when  a  piece  of  gold  or 
platinum  or  lead  oxide  was  attached  to  the  end  of  an  iron 
rod,  it  became  passive  at  once  when  immersed  in  nitric 
acid,  and  contact  with  noble  metals  always  facilitated 
passivifying.  He  also  discovered  that  when  an  electric 
circuit  Ls  completed  by  dipping  an  iron  anode  into  nitric 
acid  (probably  1-35)  the  iron  became  passive.  If  the 
nitric  acid  is  replaced  by  mercury  (167),  ceteris  paribxis, 
the  iron  does  not  become  passive,  hence  the  passivifying 
in  this  case  is  an  electrolytic  (anolytic)  process  and  not  a 
current  effect. 

Later  he  (166)  observed  that  when  the  circuit  is  com-    ' 
pleted    after    immersing,  the    iron    may  become  passive, 
Dut  not  readily.     This  has  been  confiimed  by  others  (65) 


and  it  should  be  noted  that  the  difference  in  the  behaviour 
is  precisely  analogous  to  that  already  mentioned  which 
obtains  when  wet  or  dry  iron  is  passivified  by  a  liquid 
without  external  current : — when  the  circuit  is  closed 
by  iron  it  is  dry  and  when  closed  after  immersion  it  is 
wet  and  is  more  difficult  to  passivify.  Schonbein  made 
extensive  experiments  and  concluded  that  iron  can  be 
passivified  electrolytically  in  every  aqueous  solution  of  an 
oxy-compound.  On  the  other  hand  iron  could  not  be 
passivified  electrolytically  in  aqueous  solutions  of  com» 
pounds  whose  anions  attacked  iron  (e.g.  sulphides, 
halides,  etc.). 

The  similarity  between  these  two  generalisations 
and  the  previous  statements  regarding  passivification 
induced  by  liquids  without  electric  current  will  be  noticed. 

Later  some  apparent  exceptions  were  found.  The 
cell  "  iron/potassium  sulphide/sulphuric  acid/copper " 
was  found  to  give  a  current  in  the  same  direction  as 
"  passive  iron/nitric  acid/sulphuric  acid/copper  "  so  the 
iron  was  apparently  passive  ;  but  it  was  shown  (16)  that 
the  iron  from  the  former  cell  was  always  acted  upon  by 
more  dilute  nitric  acid,  whereas  the  iron  from  the  latter 
was  always  passive,  and  (133)  that  the  iron  in  the  former 
cell  was  covered  with  a  film  of  iron  sulphide.  The  fact 
is  that  potassium  sulphide,  like  potassium  hydrate,  will 
convert  iron  into  the  semi-passive  state  analogous  to  the 
slow  dissolving  state  in  1-3  nitric  acid,  and  after  being 
in  the  first  two  solutions  there  is  less  action  before  iron 
becomes  passive  in  nitric  acid  (110). 

Another  supposed  exception  is  the  alleged  passivifi- 
cation of  iron  electrolytically  in  potassium  cyanide  solution 
(65).  Ruer  (155a)  points  out  that  Fredenhagen's  con- 
ception of  the  behaviour  of  iron  in  potassium  cyanide 
solution  is  incorrect,  and  it  is  probable  that  if  the  low 
potential  is  due  to  passivity  and  not  to  an  intermediate 
or  semi-passive  state,  it  is  to  be  ascribed  to  the  electro- 
lysis of  potassium  hydrate  in  the  solution. 

I  have  repeatedly  tried  to  passivify  iron  and  steel 
in  concentrated  and  dilute  solutions  of  potassium  cyanide, 
both  with  and  without  external  current,  but  whenever 
immersed  direct  or  after  drying  by  washing  etc.  (see 
later)  in  1-2  nitric  acid  it  was  invariably  active.  Some 
(57)  e.m.f.  measurements  appear  to  show  that  iron  dipped 
in  potassium  cyanide  and  then  in  potassium  ferrocyanide 
or  feiTicyanide  is  really  passive,  but  it  is  most  probable 
that  the  rod  was  passivified  by  the  latter  solutions  and 
not  by  the  potassium  cyanide. 

Returning  to  the  electrolytic  passivification  of  iron  (92) 
some  measurements  of  the  current  show  that  the  drop  in 
current  when  iron  becomes  passive  is  probably  due  to 
an  opposing  electromotive  force  and  not  to  the  estab- 
lishment of  a  resistance  at  the  surface  of  the  iron  anode. 
Another  (67)  came  to  the  same  conclusion  by  measuring 
polarisation  capacity  by  Nemst's  method,  but  other  (71) 
results  on  polarisation  capacity  lead  to  the  opposite  con- 
clusion. The  contradiction  is  possibly  due  to  the  solutions 
employed,  for  when  concentrated  nitric  acid  was  used 
and  the  iron  was  certainly  passive  their  results  agreed. 

Some  e.m.f.  measurements  of  "  iron  anode/sulphuric 
acid/ordinary  iron  "  (40)  show  the  process  of  passivifying 
to  be  accompanied  by  a  previous  polarisation  and  that 
there  is  a  sudden  fall  in  potential  when  passivification 
takes  place.  Passivifying  began  when  the  e.m.f.  reached 
about  — -55  V. 

The  values  found  by  others  (57,  65)  tabulated  under 
"Passivity,  Historical"  show  the  e.m.f.'s  corresponding 
to  different  stages  in  passivification. 

Passivifying    \vithout    external    cctkrent — experi- 
mental. 

Nitric  acid. — Tl\e  acid  used  had  a  specific  gravity  of 
1-405  to  1-416,  and  was  the  ordinary  "  pure  "  nitric  acid 
(B.P.)  of  commerce.  This  when  diluted  with  water  to 
1-36,  1-345,  1-320,  1-295,  1-285,  1-275,  1-260,  1-245  sp.  gr. 
proved  itself  capable  of  passivifying  the  iron  rods  used. 

In  the  weaker  acids  rods  showed  considerable  differences 
in  the  rapidity  of  passivifying,  and  the  actual  limit  of 
dilution  when  acid  ceases  to  passivify  varies  from  rod  to 
rod  as  observed  by  another  (18),  and  averages  about 
1-245.  (One  (18)  found  1-25  and  another  1-26  (150).) 
Electrolytic  iron  deposited  by  the  method  of  Hicks  and 
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0"She«  became  jwssive  in  1'4  nitric  acid  and  remained 
so  in  l-'2  nitric  acid,  generally  about  1  minute. 

Pas^irifying  is  ii  complex  process. — The  passivifying  of 
iron  in  nitric  acid  of  sjiecitic  gravity  ranging  between 
1  -36  and  1  •'245  presents  many  points  worth  noting.  When 
lirst  immersed  the  rod  is  usually  vigorously  attacked, 
then  the  action  slows  down,  smaller  bubbles  arc  evolved, 
and  the  slowly  dissolving  condition  is  reached. 

Rods  in  this  condition  may  be  passivified  as  already 
described  by  shaking,  moving  in  and  out  of  the  acid,  or 
ty  shock,  or  by  contact  \»itn  platinum  or  making  rod 
&node  of  an  electric  current  in  another  way.  On  the  one 
hand  activifving  and  on  the  other  nassivifying  influences 
appeared  to  Lave  the  same  effect.  This  suggested  touching 
a  rod  in  the  slowly  dissolving  condition  in  1'3'2  nitric  acid 
with  a  zinc  rod :  in  four  cases  the  rod  became  passive 
immediately  on  removing  the  zinc.  It  appears  therefore 
as  if  one  condition  necessary  for  passivifying  to  occur 
when  iron  is  in  the  slowly  dissolving  condition  is  the 
establishment  of  differences  in  the  rate  of  solution  at 
different  parts  of  the  surface.  The  result  of  this  would 
be  a  difference  of  potential  between  adjacent  parts  and 
for  a  moment  an  electric  current  would  flow  and  possibly 
be  saflBcient  to  induce  passivity.  That  an  electric  current 
plays  some  part  when  a  rod  becomes  passive  spontaneoush' 
in  nitiic  acid  is  rendered  likely  bj'  the  fact  that  at  the 
moment  of  passivifying,  the  evolution  of  gas  is  suddenly 
much  increased.  The  same  effect  can  be  produced  when 
a  passive  rod  is  brought  into  contact  wHth  another  in  the 
slowly  dissolving  condition,  every  time  the  latter  is 
touched  the  rate  of  evolution  of  gas  is  momentarily 
accelerated. 
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In  order  to  follow  the  changes  which 
take  place  durins  passivifying  we 
connected  two  rods  to  the  poles  of 
•  voltmeter  having  a  resistance  of 
1000  ohms,  and  dipped  both  rods  in 
1-245  nitric  acid.  One  became 
gradually  passive  till  action  ceased 
entueiy:  the  other  remained  through- 
out in  the  semi-passive  condition. 
The  motion  of  the  needle  every  time 
th«  experiment  was  tried  is  indicated 
in  Fig.  1 .  The  mdden  rise  was  always 
aMociated  with  the  sudden  evolution 
<A  SM  refoTPfJ  U*  before. 

Anotlier  experiment  made  in  the 
•ame  way  but  u«in({  l-i  nitric  acid 
and  0-1  rarbnn  »t*-el  and  a  galvano- 
meter with  I  mfgohm  in  wries  to 
maunre  the  e.m.?.  "  iron /I -2  nitric 
•cid "  ^ve  the  curve  in  Fig.  2 
■nraral  times. 

Since  all  the  sola! ions  enumerated 
above  that  paaaivify  iron  contain  an 
oxy-ani^m,  fxri^riments  were  made 
with  —  -  -  'tMng  solution  which 
*^<«t*  -Kf-n  in  combination. 

PotAA-  yaiiide  was   found  to 

\^m\\\\\  u'tn  *nd  nUrfl  very  rapidly 
when  a  freshly  f^re^Mrcd  concentrated 
■olotiooiiinvcid.  When  plunged  dirw  t 
imto  1-2  njtrkr  acid,  or  if  washed  for 
a  moment  with  potAwium  hvdrate 
and  th»Tj  with  water,  or  if  dried  bv 
th«  method  to  be  described  and  then 
ploaged  into  1-2  nitrk  acid  the  rod^ 


remained  passive.  N/100  potass,  permanganate  solution 
passivified  iron.  Saturated  potassium  ferrocyanide  has 
also  been  found  to  passivify  iron  and  steel. 


PASsrviFYiNO  Elbcteolytioally. 

When  two  iron  electrodes  each  having  an  area  of  about 
•5  sq.  cm.  are  immeised  in  sulphuric  acid  (16%)  and  con- 
nected in  series  with  an  amperemeter  of  low  resistance 
(1*8  ohms)  and  a  thermopile  (the  e.m.f.  of  which  can  be 
increased  to  2-5  V.  by  increments  of  -05  V.  and  whose 
resistance  is  low,  about  ^  ohm)  the  process  of  pas- 
sivification  can  be  deduced  from  the  amperemeter 
readings. 

Applying  -5  V.  Fig.  3  is  obtained. 

Applying  -65  V.  Fig.  4  is  obtained. 

The  iron  anode  dissolves  rapidly  at  first,  then  almost 
ceases  to  evolve  gas,  then  when  the  needle  is  on  the  rising 
part  of  the  curve  it  dissolves  slowly,  reminding  one  very 
strongly  of  the  slowly  dissolving  condition  in  nitric  acid. 
By  comparing  Figs.  3  and  4  with  Fig.  2  it  will  be  seen 
that  the  changes  of  potential  of  the  iron  are  precisely 
similar  in  all  cases.  In  our  experiments  it  has  never 
been  possible  to  passivify  iron  electrolytically  in  16  per 
cent,  sulphuric  acid  with  an  applied  e.m.f.  of  less  than 
•65  volts.  The  current  density  must  be  above  a  certain 
value  for  passivity  to  ensue,  which  possibly  accounts 
for  Schonbein's  (163)  observation  that  smooth  rods 
became  passive  more  easily  than  rough  ones.  A  rod  that 
■was  being  violently  attacked  by  1-2  nitric  acid  became 
passive  when  the  applied  e.m.f.  was  10  volts  and  current 
density  -75  amp.  per  sq.  cm. 

Applying  1  volt.  Fig.  5  is  obtained  and  the  point 
marked  P.  corresponds  to  the  siidden  fall  in  e.m.f. 
observed  when  iron  just  becomes  passive  in  nitric  acid 
(Fig.  3). 

If  the  circuit  be  now  opened  by  a  key  and  closed  again 
Fig.  6  is  obtained. 

And  if  again  opened  and  closed  the  time  till  passivity 
ensues  is  again  less.  Fig.  7. 

WTien  the  applied  e.m.f.  is  insufficient  to  passivify  the 
anode,  by  opening  and  closing  the  circuit  by  a  key  the 
results  indicated  in  Fig.  8  may  be  obtained. 
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In  both  cases  the  iron  behaves  as  if  one  could  teach  it 
to  become  passive :  repeated  trials  end  in  success  and 
once  passivity  has  been  produced,  its  reproduction  is 
facilitated.  Another  observation  I  have  made  seems 
associated  with  this  same  phenomenon.  In  some  instances 
a  certain  current  density  was  insuflBcient  to  passivify  iron 
even  after  long  waiting,  but  after  applying  a  higher  current 
density  and  producing  passivity,  the  original  current 
sufficed  to  induce  passivity.  As  to  whether  the  pheno- 
mena are  due  to  an  after  effect  persisting  in  the  anode 
or  in  the  liquid  surroundmg  the  anode  (anolyte),  it  is 
probable  that  the  latter  was  altered,  for  shaking  consider- 
ably modified  the  results.  If  the  acid  were  stirred  a 
much  higher  current  density  was  required  to  induce 
passivity  than  when  motionless.  This  is  of  course  due 
to  acceleration  of  the  rate  of  solution  of  the  iron,  passivity 
of  which  is  incompatible  with  the  presence  of  nascent 
hydrogen.  When  saturated  potassium  bichromate  solu- 
tion rendered  alkaline  by  adding  potassium  hydroxide 
(which  we  have  found  to  have  very  little  action  on  iron) 
is  used  and  vigorously  stirred,  the  passivification  by 
electrolysis  is  induced,  so  far  as  the  eye  can  tell  from  the 
rate  of  amperemeter  needle,  just  as  rapidly  as  when  the 
solution  is  motionless.  The  first  effect  of  the  electrolysis 
is  to  inhibit  the  processes  going  on  at  the  surface  of  the 
anode  or  to  polarize  it  (40),  the  next  effect  is  to  passivify  it. 
The  polarizing  effect  (Figs.  3  and  4)  can  be  observed  when 
hydrochloric  acid  is  the  electrolyte,  but  the  drop  of  current 
to  a  few  thousandths  of  an  ampere  indicating  passivity 
does  not  occur  in  hydrochloric  acid.  That  the  iron  is 
really  passive  in  sulphuric  acid  (126)  and  that  the  passivity 
is  as  permanent  as  that  produced  by  other  agencies  is 
shown  by  the  fact  that  if  the  anode  be  sprayed  with  alkaline 
potassium  bichromate  solution  as  it  is  withdrawn  from  the 
sulphuric  acid,  it  can  be  dried  and  kept  15  hours  in  a 
laboratory  atmosphere  without  becoming  active  to  1-2 
nitric  acid. 


3.  — ACTIVIF  YING. 

Historical. — The  number  of  observations  and  experi- 
ments relating  to  the  activifying  of  passive  iron  are  much 
fewer  than  those  relating  to  passivifying.  One  or  two 
experimenters  (126)  however  have  admitted  the  desir- 
ability of  studying  the  phenomena  which  accompany 
activifying. 

The  methods  of  activifying  discovered  by  early  experi- 
menters can  be  classified  under  the  following  heads  : — 
By  solutions,  by  gases,  by  metallic  contact,  by  scratching, 
by  stirring,  by  heating,  and  by  electrolytic  (catholytic) 
action.  By  heating  in  hydrogen  (28,  47)  iron  was 
activified.  Contact  with  air  induces  activity  at  edge 
of  passivifying  solution  (58,  184,  193,  194,)  (133).  Contact 
with  chlorine  or  bromine  vapour  activified  iron  (160a). 
Corresponding  to  the  list  of  solutions  that  passivify  iron 
is  a  list  which  activifv  passive  iron.  Passive  iron  is 
activified  by  water  (94)  (33),  dilute  nitric  acid  (132), 
hydrochloric  acid  (160a),  sulphuric  acid  (166).  Potassium 
nitrate  solution  activifies  iron  after  the  lapse  of  a  few 
seconds  (159).  Varenne  has  measured  the  rate  of  activi- 
fving  by  motionless  nitric  acid  of  the  following  specific 
gravities,  1-31,  1-285,  1-265,  1-240,  1-210,  1-160.  The 
duration  of  passivity  varied  from  11  days  to  12  hrs. 

Rate  of  activifying  accelerated. — By  moving  the  solution 
(164)  (150)  (18)  activifying  is  sometimes  accelerated. 
The  mere  proximity  of  an  active  piece  of  iron  without 
contact  can  induce  activity  of  a  passive  piece  in  nitric 
acid  (94,  184).  Bubbles  of  carbon  dioxide  or  air,  or 
rotating  the  rod  produced  the  same  effect,  due  doubtless 
to  the  stirring  of  the  liquid  (184).  Stirring  may  accelerate 
activifying  just  as  it  may  accelerate  passivifying. 

The  rate  of  action  of  the  solution  on  the  surface  of  passive 
iron  may  also  be  increased  by  heating.  Warm  cupric 
nitrate  solution  (193,  194)  activified  iron,  also  nitric  acid 
when  heated  (129,  83,  46,  5).  As  active  iron  in  nitric 
acid  may  be  passivified  by  contact  with  noble  metals, 
so  passive  iron  is  activified  by  touching  with  active  iron, 
zinc,  or  lead  (193);  ignoble  metals  produce  activity  (52 — 84) 
(166)  (50).  The  activifying  here  is  due  to  electrolytic 
effects  and  it  has  been  stated  (166)  that  passive  iron  is 
always  activified  when  placed  as  cathode  (111). 


Just  as  the  passivifying  of  an  iron  anode  proceeds 
differently  according  to  the  process  already  going  on  at 
its  surface,  so  the  activifying  of  a  passive  cathode  depends 
on  the  liquid  surrounding  it.  For  instance,  in  concen- 
trated nitric  acid  a  considerable  current  density  is  required 
to  induce  eictivity  at  the  cathode.  In  addition  to  the 
foregoing,  iron  may  be  activified  by  scratching  with 
glass  (82 — 84)  (94),  which  we  may  regard  as  equivalent 
to  exposing  a  little  ordinary  iron.  Scratching  in  1-4 
nitric  acid  has  no  effect  and  activifying  is  produced  more 
quickly  the  diluter  the  nitric  acid  which  adheres  to  the 
passive  rod. 

In  all  the  activifying  experiments  referred  to  above,  a 
liquid  of  some  kind  (generally  nitric  acid)  is  present 
adhering  to  or  surrounding  the  rod.  None  of  the  results 
obtained  can  be  regarded  as  due  to  the  action  of  the 
activifying  agent  {e.g.  ignoble  metal)  on  pure  passive  iron. 

The  early  experimenters  used  active  iron  in  the  wet 
and  dry  condition  and  obtained  different  results  as  has 
already  been  pointed  out.  It  is  therefore  to  be  expected 
that  dry  passive  iron  may  behave  differently  to  wet 
passive  iron.  Beetz  tried  to  obtain  dry  passive  iron  by 
washing  with  ether  and  appears  to  have  succeeded  in  a 
few  instances. 

Another  activifying  agent  is  a  magnetic  field  (129,  4), 
which  probably  develops  electric  currents  between  the 
ends  and  middle  of  the  passive  iron  when  it  becomes  a 
magnet.  When  placed  in  vacuo  passive  iron  is  said  to 
become  active  (184,  18)  ;  this  does  occur  under  certain 
conditions  but  not  always. 

Corsepius  has  studied  the  process  of  activifying  which 
goes  on  when  the  passivifying  current  through  sulphuric 
acid  is  interrupted.  The  e.m.f.  "  passive  iron/N.  sul- 
phuric acid/ordinary  iron,"  rises  rapidly  from  say  — 1-3 
to  — -84  or  — -90  V.  then  remains  almost  stationary  for 
a  moment  then  rises  rapidly. 

EXPEEIMENTAL. 

Activifying,  Conditions  affecting  rate  of. — Iron  rods 
passivified  in  1-4  nitric  acid  remained  from  12  to  48  hours 
in  motionless  1-2  nitric  acid  before  becoming  active. 
Many  dozens  of  rods  have  been  tried  and  all  became 
active  sooner  or  later.  By  spraying  the  1-2  nitric  acid 
from  a  reservoir  on  to  the  surface  of  the  passive  rod, 
(which  was  kept  totally  submerged  to  exclude  air)  it 
became  active  very  quickly ;  in  four  experiments  the 
periods  of  activifying  were  120  sees.  60  sees.  60  sees. 
50  sees.  That  the  action  of  the  spray  was  not  purely 
mechanical  was  proved  by  spraying  the  passive  rod  with  a 
saturated  solution  of  potassium  bichromate  in  water  in 
just  the  same  way.  After  10  to  15  minutes  the  rods  were 
still  passive  when  tested  with  1-2  nitric  acid.  Rods  of 
ordinary  iron  were  not  passive  when  sprayed  and  tested 
in  the  same  way. 

Thinking  it  possible  that  the  acceleration  of  activifying 
which  occurs  when  the  activifying  liquid  is  heated, 
might  be  due  to  convection  currents  brushing  past  the 
passive  surface,  a  piece  of  iron  was  immersed  in  1-4  nitric 
acid  and  the  whole  sealed  up  in  a  thick  walled  glass  tube. 
The  tube  was  wrapped  round  and  round  with  a  cloth 
and  the  bundle  heated  in  water  very  gradually.  After 
1^  hours  at  70°  C.  the  iron  became  active,  showing  that 
the  acceleration  is  a  temperature  effect. 

The  results  of  stirring  and  heating  experiments  seem  to 
show  that  the  activifying  process  in  nitric  acid  is  closely 
akin  to  a  dissolving  of  the  passive  iron  by  the  acid. 

The  passive  state  may  persist  for  seconds  or  days — . 
Schonbein  makes  the  statement  (162)  corrected  later  (167) 
which  has  often  been  quoted  and  his  opinion  upheld  : — 
viz.,  that  an  iron  wire  is  only  passive  in  dilute  nitric  acid 
so  long  as  it  is  the  anode  and  the  current  is  flowing. 
On  repeating  his  experiment  we  also  found  that  when 
removed  and  plunged  into  1-2  nitric  acid  the  rod  was 
active.  By  carefully  pouring  a  layer  of  1-2  nitric  acid 
under  the  more  dilute  acid  it  was  found  that  when  the 
current  was  broken  and  then  the  rod  lowered  it  remained 
quite  passive.  When  sulphuric  acid  is  the  electrolyte 
the  persistence  of  passivity  after  breaking  the  current 
pan  b©  proved  in  several  ways,  e.ij.,  by  closing  the  circuit, 
when  no  deflection  of  the  amperemeter  is  produced. 
Activification    is    not    instantaneous,  as    Corsepius    (40) 
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proved.  Wc  have  re^^eated  his  experiment  and  measured 
the  e.m.f.  of  the  combination  "  Iron  anode/1  G'^o  sulphuric 
acid/ordinary  iron"  after  interrupting  the  current. 
The  e.m.f.  falls  rapidly  to  a  value  which  for  ditTcrent 
area  electrodes  gave  the  values  — -90,  — -90,  — 86, 
_.ST,  — SS.  —90.     See  Fig.  9. 

The  determination  of  the  e.m.f.  Iron  anode/16% 
sulphuric  acid  by  means  of  the  Lippmann  electrometer 
ana  normal  calomel  electrode  is  difficult  on  account  of 
the  rapidity  with  which  it  changes,  but  by  waiting  for 
the  momentary  steady  value  the  reading  — -85  was 
obtained.  Using  a  mirror  galvanometer  with  one  megohm, 
and  the  normal  calomel  electrode  in  series,  the  value 
—SI 3  was  obtained  for  a  "  (-6  carbon)  steel  anode/2N. 
sulphuric  acid." 

Experiment  showed  the  e.m.f.  ordinary  iron/16% 
sulphuric  acid  to  be  +-06.  Deducting  this  from  the 
average  of  above  6  values  we  obtain  —  •825  for  the  e.m.f. 
"  iron  anode  '16%  sulphuric  acid,"  just  before  rapid 
activifying  commences,  when  no  current  is  flowing.  That 
this  gradual  activifying  is  not  limited  to  iron  which  has 
been  passivified  electrolytically  is  shown  by  the  fact  that 
(•6  carbon)  steel  rods,  passivified  in  1-4  nitric  acid  or 
saturated  potassium  ferricyanide.  gave  the  average  values 
(in  2N.  sulphuric  acid)  "—•792  and  — -73  respectively. 
0-1  carbon  steel  was  also  employed  and  in  every  case  the 
existence  of  a  sudden  rise  in  potential  could  be  observed, 
but  it  happened  before  the  needle  (which  in  this  instance 
was  not  well  damped)  had  quite  come  to  rest  and  no 
readings  could  be  obtained.  By  calculating  the  nearly 
steady  deflection  from  the  values  at  the  end  of  each 
swing  it  was  apparent  that  the  stop  was  at  about  the  same 
potential  as  in  the  case  of  0-6  carbon  steel. 
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FIG.  9. 


FIG. 10. 


Tift.  9  Bhows  the  change  of  e.m.f.  with  time  ;  the  above 
mea«urementii  apply  to  the  part  P.  which  was  generally 
reached  a  few  Hc-conds  after  immersion  in  the  2N.  sulphuric 
•cid.  A  curve  of  a  similar  kind  was  obtained  when  iron 
p*Mivified  by  1-4  nitric  acid  was  placed  in  saturated 
poiumm  nitrate  solution,  see  Fig.  10.  Every  time  the 
von  rod  was  removed  f)eforc  the  part  P.  was  reached 
it  proved  piimive  n  1--J  nitric  a'  id.  If  this  part  had  been 
P***'^  it  was  always  active.  A-  tivifying  in  this  solution 
took  from  1  to  2  minuten. 

In  2X.  p  tassinm  hydrate  activifyin.'  required  8e%eral 
minot'-s. 

8t*«-l  and  irrn  passivified  by  nitric  acid  or  potassium 

f^r,,, ,  ,,  .,!,.  ,  .  ,.i,...^r^]yiira]\v  Ac    do  not  become  active 

1  of  iK<ta««iiim  bifhromato  for  many 

'       "  '    .   providfd  this  has  no  a'id  reaction 

to    litiriu*    hnti    in   employed    at    ordinary    t<-mperaturps. 

Ex<>«7>tioT)«  to  thi*  nile  have  frequently  occurred,  hut  the 

'"  -If fable    U)    causes    other    than    the 

■  nd   to  activify  the   iron.     Ordinary 

,..     ,.,.,.'1  in  saturated  potassium  bichromate 

'^  fif>t/-nti«l  foil    (f.rj.    S7)  in  our  fxpcriments 

-••"U   V.   measured   against  the  solution.      On 

U:<'..[ii(  this  rod  it  proved  active  in  1-2  nitric  acid.     The 

e.m.f.    between   »   p*«sive    rod    and    alkaline   f>otaHHium 

bichroinat>  !  ..jowly  to  — -36.       On  removing  and 

t*«ting  in  irjd   the  rf»d   pr'^rved   jtassive.     The 

•lluhne  b.  ...  :iMs[  in  these  exfieriments  contained 

J4  gnuii.  potaMtum  hydrate  in  1200c.c.  saturated  bichromate 


solution,  and  the  e.m.f.  of  the  normal  electrode  is  taken 
as  Mercury/N.  potass,  chloride  = — 56. 

Dry  passive  tro7i. — All  these  'experiments  go  to  prove 
that  activifying  is  a  process  which  takes  a  measurable 
time,  and  that  the  rate  depends  m  part  on  the  difference 
of  potential  between  active  and  passive  iron  in  the  solution 
in  question.  This  suggests  that  activifying  may,  at  any 
rate  sometimes  or  in  part,  be  due  to  local  currents  between 
active  specks  and  passive  areas  whereby  the  latter  are 
electrolytically  activiiied,  and  certainly  the  sudden  rise 
in  potential  at  the  moment  of  activifying  may  be  ascribed 
to  the  effect  of  local  currents,  as  when  an  active  rod  just 
becomes  passive.  In  support  of  this  may  be  mentioned 
the  observation  of  Martens  (115),  that  passive  iion, 
when  immersed  in  a  solution  of  a  copper  salt  that  activifies 
it,  becomes  covered  with  a  bright,  strongly  adherent 
deposit  of  copper,  such  as  would  be  produced  by  electro- 
deposition  and  quite  different  from  that  obtained  when 
ordinary  iron  is  put  in  a  copper  salt  solution.  By  trying 
a  great  number  of  solutions  we  have  found  it  possible  to 
select  certain  ones  which  can  be  used  to  wash  passive 
iron,  and  to  wash  one  another  off,  leaving  ultimately  a 
clean  dry  surface  of  passive  iron.  They  are  sprayed  on 
from  a  wash  bottle  as  quickly  as  possible  one  after  the 
other  and  the  rod  then  shaken  in  the  air  to  evaporate 
the  last.     The  solutions  are  : — 

1.  Saturated  aqueous  solution  of  potassium  bi- 
chromate-f-2*8  grms.  potassium  hydrate  per  100  c.c. 
solution  of  bichromate. 

2.  Water  100  c.c,  pure  methylated  spirits  10  c.c, 
potassium  hydrate  (by  alcohol)  2-5  grms. 

3.  Absolute  alcohol. 

Previous  to  spraying  with  the  last  we  sometimes  rubbed 
the  rod  with  a  wad  of  cotton  wool  soaked  in  absolute 
alcohol. 

When  dry  the  iron  and  steel  rods,  passivified  electro- 
lytically or  otherwise,  are  not  activified  by  standing 
sometimes  for  days  in  a  laboratory  atmosphere.  Rubbing 
well  with  dry  cotton  wool  did  not  activify  them.  Contact 
with  zinc  and  scratching  with  glass  did  not  activify  parts 
of  the  rods  not  touched.  The  same  applies  to  iron  rods 
passivified  in  1*4  nitric  acid  and  dried  by  placing  in  high 
vacua,  and  makes  it  impossible  to  believe,  as  Fredenhagen 
(65)  suggests,  that  the  nitric  acid  was  not  all  removed. 
When  a  film  does  remain,  contact  with  zinc  or  scratching 
always  activifies  the  surface  gradually  all  over. 

We  shall  refer  again  to  the  duration  of  passivity  later 
on,  when  dealing  with  the  question  of  different  degrees  of 
passivity. 

Activifying  the  reciprocal  of  passivifying. — Before  leaving 
this  part  of  the  subject  I  would  again  refer  to  the 
connection  between  passivifying  and  activifying.  The  one 
is  the  reverse  of  the  other.  Solutions  passivify,  solutions 
activify ;  contact  passivifies,  contact  activifies ;  laying 
bare  active  iron  may  activify  the  rest,  contact  of  a  passive 
rod  may  passivify  an  active  one ;  stirring  may  passivify, 
stirring  may  activify ;  anolytic  changes  may  passivify, 
catholjrtic  changes  may  induce  activity  ;  some  phenomena 
on  passivifying  are  attributable  to  local  electric  currents, 
the  same  holds  when  iron  becomes  active ;  oxidizing 
solutions  passivify,  reducing  solutions  activify.  In  many 
respects  the  one  process  is  the  reverse  of  the  other. 

4. — Bltted  Iron. 
Historical. 

Blued  iron  not  passirx. — Schonbein  (160)  discovered 
that  iron  blued  by  heating  in  the  air  became  passive 
when  immersed  in  1*44  and  1*35  nitric  acid. 

Kofls  heated  in  hydrogen  behaved  like  ordinary  iron, 
so  the  heating  was  not  the  cause  of  the  change.  In 
another  place  (167)  he  restates  his  opinion  that  the  iron 
oxide  formed  on  heating  induces  passivity  in  the  same 
manner  as  leati  peroxide,  or  carbon,  gold,  platinum,  etc. 
It  is  impossible  therefore  that  the  belief  that  blueing 
renders  iron  passive  (126)  (57),  can  have  arisen  from 
Schonbein's  statements. 

The  view  probably  arose  partly  from  the  inaccurate 
ex[)erimentH  and  statemcnta  of  Martens,  and  because 
Faraday  had  put  forward  a  theory  that  passivity  wa« 
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due  to  a  film  of  oxide,  and  himself  believed  that  blued 
iron  was  passive  per  sc.  The  confusion  this  introduced 
was  bewildering:  experimenters  (28,  110 — 115,  50) 
regarded  passive  iron  and  blued  iron  as  identical,  and  it  is 
often  next  to  impossible  to  find  which  they  really  meant. 

Belck  (18)  appears  to  be  the  fu-st  to  discover  that 
1'2  nitric  acid  attacks  blued  iron  vigorously.  Others 
observed  the  same  (87),  but  even  before  that,  some  (14,  15) 
recognized  clearly  the  difl'erence  between  blued  iron  and 
passive  iron. 

Further,  confusion  appears  to  have  existed  regarding 
the  composition  of  the  blue  layer.  Some  (87)  experi- 
menters on  passive  iron  regard  it  as  represented  by  the 
formula  Fe304,  but  it  has  been  shown  that  the  com- 
position is  by  no  means  so  simple,  and  that  layers  near  the 
steel  approximate  to  the  formula  GFeO.FcoOa.  (Mosander, 
Pogg.  Ann.  6,  35.)  and  only  the  outside  layers  of  thick 
coats  obtained  at  high  temperatures  are  nearly  pure 
Fe304.  It  is  therefore  interesting  to  note  that  some  (114) 
(18)  experimenting  with  blued  iron  found  that  the  darker 
the  blue  the  more  rapidly  were  the  rods  passivified,  and  a 
rod  covered  with  a  thick  layer  of  oxide  by  heating  for 
15  minut«s  in  the  blow  pipe  was  quite  passive  to  1-2  nitric 
acid,  and  copper  sulphate  solution.  We  have  found  that 
1*2  nitric  acid  acts  quite  differently  on  pieces  of  oxide 
scale  and  on  pure  FcsO^.  The  former  often  dissolves 
readily,  whereas  the  latter  dissolves  very  slowly  indeed. 

It  is  stated  (147)  that  (FeO.FegOs)  (which  was  sup- 
posed present  as  a  protecting  film  causing  passivity)  is 
almost  insoluble  in  concentrated  but  readily  soluble  in 
dilute  nitric  acid.  This  is  not  confirmed  by  our 
experiments. 

ExperimerUal. 

Soluhility  of  magnetic  oxide  and  ferric  oxide  in  nitric 
acid. — To  compare  the  solubility  of  magnetic  oxide  in 
nitric  acid  of  different  strengths  we  triturated  1  grm. 
oxide  in  a  mortar  for  5  mins.  with  10  c.c.  of  acid,  allowed 
to  settle  for  1  min.  then  poured  off  into  a  test  tube  and 
by  means  of  a  magnet  accelerated  the  settling  of  undis- 
solved oxide.  After  standing  40  mins.  5  c.c.  of  the  clear 
solution  were  pipetted  off,  diluted  to  55  c.c,  and  5  c.c. 
taken  for  colour  test.  In  each  case  an  equal  vol.  of 
ammonium  thiocyanate  solution  was  added  and  com- 
pared with  a  solution  containing  -0001  grm.  iron  per  1  c.c. 

The  results  obtained,  after  allowing  for  traces  of  iron 
in  the  reagents  determined  by  blank  experiments,  were  :  — 

10  c.c.   1-4  nitric  acid  dissolved  -04004  grm.  Fe304. 

1-3         „         „         „  -02291    „ 

1-15       „         „         „  -01709    „ 

Since  passive  iron  is  attacked  in  a  few  seconds  by 
1-15  nitric  acid,  it  was  to  be  expected  from  Ramann's 
statement  that  the  solubility  in  this  acid  would  be  greater 
and  not  less  than  in  the  two  stronger  acids.  Thinking 
it  possible  that  the  black  oxide  employed  might  contain 
traces  of  iron  that  masked  the  effect  Ramann  describes, 
the  oxide  Avas  treated  with  copper  potassium  chloride 
and  hydrochloric  acid  (the  solutions  generally  employed 
to  dissolve  iron  in  carbon  by  the  combustion  method),  well 
agitated  and  heated,  filtered,  and  then  washed  repeatedly 
with  water  and  finally  with  alcohol.  The  results  then  were 
•02332,  -01752  and  -01124  grms.  respectively. 

It  will  be  noted  that  these  results  do  not  support  tho 
statement  (118)  that  iron  oxide  obtained  by  burning  iron 
in  oxygen  is  not  attacked  in  nitric  acid  of  all  concentra- 
tions. We  found  too  that  oxide  obtained  in  the  latter 
way  gave  a  blue  colour  in  1-2  nitric  acid  containing  a 
little  potassium  ferrocyanide. 

We  have  also  compared  the  solubility  of  purest  ferric 
oxide  in  the  same  way.     The  results  were  :  — 


10  c.c.  1-4  nitric  acid 
1-3 
M5       „ 


-00374  grm.  FcgOa. 
•00335    „ 
-00242    „ 


Passivifying  blued  iron. — Experiments  made  with 
dozens  of  blued  and  strongly  heated  iron  rods  confirmed 
the  statements  that  the  deeper  the  blue  (or  more 
accurately,  the  longer  it  was  heated,  for  there  is  a  stage 
beyond  which  further  oxidation  produces  a  lighter  blue) 
the  more  dilute  the  nitric  acid  required  to  passivify  iron  ; 
and  iron  strongly  heated  (for  5 — 15  mins.  in  blow  pijK;) 


remains    for    several    days    in    1-2    nitxic    acid    without 

becommg  active. 

That  magnetic  oxide  is  passive  is  further  supported 
by  the  result : — E.m.f.  iron  covered  with  magnetic  oxide 
by  long  heating/ 1-2  nitric  acid/iron  passivified  in  1-4 
uitric  acid  =  — -06. 

It  should  be  stated  that  our  experiments  did  not  reveal 
degrees  of  oxidation  which  would  just  produce  passivity 
in  acids  between  1-245  and  1-2  sp.  gr.  Heating  the 
polished  rods  in  an  air  bath  to  protect  them  from  the 
products  of  combustion  of  the  flame  introduced  no 
variation  in  the  results  save  a  more  beautiful  and  uniform 
colour  of  the  surface,  and  a  better  agreement  in  the 
behaviour  of  similarly  heated  rods. 

The  most  marked  characteristic  in  the  passivifying  of 
blued  iron  by  nitric  acid  is  that  passivity  in  acids  of  1-26 — 
1-35  sp.  gr.  is  produced  without  any  visible  action  on  the 
surface.  This  fact  no  doubt  underlay  the  belief  that 
blued  iron  was  passive  per  se.  This  absence  of  visible 
action  is  quite  in  accordance  with  Schonbein's  view : 
a  very  little  of  the  oxide  layer  probably  dissolves  and 
generates  an  electric  current  which  passivifies  the  layers 
just  under  and  around  those  that  have  been  dissolved. 
Since  the  rate  of  solution  of  the  oxide  is  much  less  than 
that  of  iron,  a  less  current  density  will  be  required  to 
inhibit  the  action  and  induce  passivity,  and  the  attack 
will  be  proportionately  less. 

It  has  been  shown  (18,  87)  that  a  blued  iron  rod  is  not 
passive.  Viewed  by  means  of  a  microscope  it  becomes 
obvious  that  although  the  shade  of  colour  is  different 
for  different  crystal  grains  the  iron  is  all  oxidised. 
Probably,  impurities  such  as  sulphide  or  phosphide  areas 
are  not  oxidised,  and  it  may  be  that  these  exert  an 
activifying  action,  so  it  is  not  certain  from  the  1-2  nitric 
acid  experiment  that  blued  iron  particles  are  not  passive. 
A  blued  iron  rod  is  not  passive. 

Passive  blued  iron. — The  most  marked  characteristic 
of  the  passivity  of  blued  iron  is  the  vanishing  of  the 
colour  (c.q.  in  1-2  nitric  acid).  ThLs  happens  also  when 
the  blued  iron  is  passivified  anolytically  in  1-2  nitric 
acid,  or  by  simple  immersion  in  1-4  nitric  acid.  When 
passivified  (without  apparent  action)  in  1-36 — 1-26  nitric 
acids  and  allowed  to  remain  in  the  acid  in  question  the 
colour  slowly  vanishes.  The  same  happens  when  active 
blued  iron  is  placed  in  saturated  potassium  bichromate 
or  saturated  potassium  nitrate  solution.  That  it  vanishes 
in  sulphuric  acid  is  of  course  well  known. 

Comparison  of  Fe^O^^  and  passive  iron. — We  have  made 
a  number  of  e.m.f.  determinations  with  a  0-6  carbon  steel 
rod  oxidised  by  melting  and  keeping  it  melted  for  several 
minutes  in  the  tip  of  the  oxy-acetylene  flame.  This  most 
probably  produces  a  film  of  fairly  pure  magnetic  oxide  on 
the  surface  of  the  drop. 


E.m.f.  Fused 
magnetic  oxide /acid. 


E.ra.f.  Passive 
iron /acid. 


1-2  Nitric  acid 
1-3  Nitric  acid 
1-i  Nitric  acid 


0-81 
1-21 
1-16 


-  0-91 

-  1-185 

-  1'185 


These  results  do  not  of  course  prove  identity,  but  they 
show  that  magnetic  oxide  behaves  in  some  respects  quite 
similarly  to  passive  iron.  The  similarity  in  the  solubility 
of  the  magnetic  oxide  and  passive  iron  in  nitric  acid  is  worth 
noting. 

Acliviftjing  passive  blued  iron. — With  regard  to  the 
activifj'ing  of  passive  blued  iron  :  as  already  stated  this 
is  generally  much  slower  than  in  the  case  of  ordinary 
passive  iron.  An  exception  to  this  is  its  behaviour  in 
saturated  potassium  bichromate  solution ;  in  several 
instances  the  former  became  active  after  being  immersed 
for  a  short  time.  A  number  of  blued  iron  rods  passivified 
in  1'4  nitric  acid  and  dried  in  vacuo  for  120  hours  were 
quite  passive  to  1-2  nitric  acid, 

5. — Passivity. 

Historical. 

The  theory  that  the  passivity  of  iron  is  due  to  a  oto- 

tecting  film  of  oxide  has  already  been  mentioned.     The 

following  list  contains  the  various  theories  which  from 
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time   to   time   have   been   put   forward   to   account  for 

passivity. 

Prote'ciing  film  of  oxide. — Faraday  (50)  had  a  strong 
impre.-sion  th^t  passive  iron  was  oxidised,  or  that  the 
superdcial  particles  of  the  metal  were  in  such  a  relation 
to  the  electrolyte  as  to  bo  equivalent  to  an  oxidation 
(r/.  also  16.  147,  28,  68,  1,  136,  SO,  116,  155a,  199a, 
137  and  77). 

Oxygen  as  a  film,  or  occluded  or  dissolved  in  the  iron 
has  be^n  suggested  to  explain  passivity  (c/.  136,  149,  18, 
57.  65,  126). 

Physical  iteration  of  iron. — That  passivity  is  due  to 
mechanical  alteration  or  a  strain  of  the  iron  is  postulated 
by  several  (r/.  161,  166.  167,  87,  4la).  A  molecular  or 
ailotropic  change  is  assumed  by  some,  e.g.  57,  134,  32, 
174,  175.  and  an  altered  electrical  condition  as  the  cause 
of  passivity  by  others  (cf.  82.  196.  110,  22,  162). 

Iron  nitT(Uc  was  supposed  to  form  a  protecting  coat 
round  passive  iron  in  nitric  acid  preserving  it  from  attack 
by  some  (c/.  28,  29,  80). 

yitrie  iixide  in  the  form  of  a  protecting  film  has  also 
been  assumed  (rf.  184,  65).  Others  believed  in  a  layer  of 
nitrous  acid  (121). 

Gases  other  than  oxygen  and  nitric  oxide. — One  (47) 
believed  that  nitrogen  in  iron  was  the  cause  of  passivity, 
another  (65)  postulates  cyanogen  as  one  cause. 

CUanness  of  surface.— Some  (1,  2,  183a)  regarded 
passivity  as  due  to  the  extreme  cleanness  of  the  surface. 

Other  theories. — Peretti  (143)  supposed  passivity  in 
nitric  acid  to  be  due  to  the  absence  of  a  hypothetical 
dentoiide  of  hydrogen  and  Dumas  ascribed  it  to  some 
peculiarity  in  the  nitric  acid.  Schonbein  held  various 
theories  at  different  times,  one  being  that  passivity  was 
due  to  a  sort  of  capillary  action  (159a)  and  another  was 
that  the  iron  atoms  may  be  capable  of  assuming  different 
polarity  towards  oxygen,  at  one  time  attracting,  at  another 
repelling  it.  This  theory  appears  to  have  much  in  common 
with  the  view  of  Le  Blanc  (26)  that  some  elements  may  be 
capable  of  forming  both  positive  and  negative  ions. 
He  (26)  has  associated  passivity  with  ionisation,  which 
ia  a  process  having  a  certain  velocity,  and  suggests  that 
metals  are  passive  when  the  rate  of  ionisation  is  very 
small.  Sakur  (156)  has  associated  passivity  with  cata- 
lytic power  to  accelerate  the  combination  of  oxygen  in 
electrolyte  with  hydrogen  at  cathode. 

Worthy  of  note  is  the  opinion  (4)  that  passivity  is  not 
a  static  state.  Many  have  believed  that  passive  iron  was 
covered  with  a  film,  but  could  not  believe  it  was  oxidised 
because  it  looked  so  white  (53).  The  number  of  partisans 
of  the  oxide  and  physical  change  theories  is  greater  than 
of  any  other,  and  in  point  of  numbers  these  two  appear 
to  be  equally  8upj>orted.  The  point  to  decide  however 
is  how  far  the  support  is  justified  in  each  case,  and  as  the 
validity  of  many  of  the  theories  appears  to  be  affected 
by  Bome  of  the  results  of  our  experiments  yet  to  be 
described  we  will  postpone  discussion  of  the  merits  of  the 
theories. 

Different  Degrees  of  Passivity. — Keir  proved  for  iron 
p«anvified  by  nitric  acid  and  rilver  nitrate  that  it  is  the 
iron  which  i.s  altered  and  not  the  solution.  Quite  early 
•ome  of  the  experimenters  believed  that  passive  iron 
could  be  obtained  with  various  degrees  of  passivity. 

We  have  already  mentioned  the  semi-passive  state 
that  iron  may  nnHumt  in  1  -3  nitric  acid  or  solutions  like 
potaMiium  hydrate  or  sulphide,  or  in  air,  all  of  which 
lower  it«  jKjUntial   without   pas,sivifying  it. 

There  in  much  evidence  to  show  that  this  semi-passivity 
may  and  doeit  fx!cur  in  a  great  variety  of  grades.  Some 
experimenterti  have  failed  to  recogni.se  that  these  states 
are  demi-pajuiive  and  not  paHwive  (85,  57,  65)  and  the 
reason  i*  not  far  U)  seek  :  their  test  and  method  of  experi- 
in'-nt  did  not  reveal  any  but  gradual  changes.  'Ihus 
Hitf<-frf  (rtateii  that  there  is  an  infinite  numl>er  of  merging 
.'t^t<«  Ijctween  a/ tivity  and  paswivity,  but  the  e.m.f.  test 
j.rov«-»  neither  continuity -nor  discontinuity  in  the  con- 
%'T^ion  of  i»awiive  to  active  partiflct.  Figs.  9  and  10 
'oijld  be  obtained  if  the  artivification  were  continuous 
or  'li.wrontinnouM,  for  it  it  most  jn-obable  that  it  would  not 
take  plaee  at  jirefinely  the  aame  rate  ail  over,  and  when 
ODC  f>article  brcame  active,  local  currents  would  activify 
the  rest. 


The  e.m.f.  test  gives  the  average  of  the  processes  going 
on  at  the  surface  and  close  to  the  surface  tested,  and  as 
there  may  be  an  infinite  variation  in  the  proportion  of 
active  parts  to  passive  parts  while  the  rod  is  semi-passive, 
there  may  consequently  be  an  infinite  number  of  semi- 
passive  states  of  the  whole  surface,  shown  by  the  electro- 
meter. Other  grades  of  passivity  appear  to  have  been 
observed  by  earlier  experimenters  in  which  even  semi- 
activity  would  have  become  apparent  at  once. 

In  some  of  these  instances  it  is  obvious  that  the  more 
stable  passive  iron  was  throughout  the  test  subject  to 
obvious  passivifying  agencies,  such  as  contact  with  lead' 
peroxide,  oxide  of  iron  (160,  160a,  110,  &c.),  or  carbon 
liberated  when  steel  was  used  (6)  (46)  (41).  These  we 
may  leave  out  of  account  and  consider  instances  where 
obvious  passivifying  influences  were  not  at  work.  Another 
class  may  be  excluded,  namely,  where  the  difference  in 
duration  of  passivity  is  due  to  contact  with  different 
solutions  which  activify  at  different  rates  (184). 

Excluding  these,  the  remaining  references  (160(z,  80, 
14—17,  185,  145a,  40,  58,  193—198)  go  to  show  that  the 
surface  condition  and  purity  of  the  iron  influence  the 
duration  of  passivity,  also  that  iron  passivified  in  nitric 
acid  has  a  more  stable  passivity  than  that  induced  by 
an  external  electric  current. 

Solubility  of  Passive  Iron. — The  earlier  experimenters 
concluded  that  passive  iron  was  insoluble  in  nitric  acid 
but  several  of  later  date  proved  the  contrary.  Faraday  (50) 
showed  that  a  passive  iron  anode  dissolves  appreciably 
when  a  current  is  passed,  and  others  have  confirmed  this 
and  (18)  shown  that  the  rate  of  solution  is  less  in  more 
dilute  nitric  acid.  A  passive  iron  anode  dissolves  slowly 
in  sulphuric  acid  (33,  149).  Not  only  during  the 
passing  of  an  external  current  does  passive  iron  dissolve. 
After  standing  a  long  time  in  fuming  nitric  acid,  green 
crystals  of  iron  nitrate  appear  (28),  and  passive  blued 
iron  slowly  loses  its  colour  in  nitric  acid  (112).  Some 
give  figures  relating  to  the  relative  solubility  of  passive 
iron  in  nitric  acid  of  different  concentrations  (67)  and 
state  that  the  slow  dissolving  of  passive  iron  is  accom- 
panied by  the  formation  of  iron  nitrate,  and  traces  of 
ammonia  and  nitrogen  peroxide.  Others  describe  the 
solution  of  passive  iron  in  nitric  acid  with  evolution  of 
gas  (129). 

These  facts  all  show  that  passive  iron  is  rarely  if  ever 
in  a  static  condition,  and  it  is  small  wonder  that  measure- 
ments frequently  give  varying  results  (57).  For  the  sake 
of  completeness,  however,  we  give  some  of  the  electro- 
motive force  observations  below,  which  may  prove  useful. 
Active  iron  (ordinary  iron) — 

(49 — 51)      Active       iron/ 1-35       Nitric       acid/Platinum 
E.m.f.  -> 

(Iron/Sodium   nitrate/Chromic   acid/Platinum 
1-8. 
Iron/Sodium  sulphate/Chromic  acid/Platinum 
1-95. 
Iron/Sodium  acetate/Chromic  acid/Platinum 

1-49. 
Iron/N.  Ferrous  sulphate  -26. 
Iron/Sulphuric  acid  •625. 
Iron/10  %  or  16  %  Sulphuric  acid  -03. 
Semi-passive  iron  (or  probably  semi-passive) — 
(43,  45)       Iron/ Alkaline  solutions/Copper  E.m.f.  ■«-. 

Iron/Solutions       of       hydrosulphides/Copper 

Hm.f.-*-. 
Iron/Potassium  bichromate  sol./Chromic  acid/ 

Platinum  -95 ->  -17. 
Activified       iron/Electrolyte/Ordinary       iron 

E.m.f.  ->•. 
Iron  /  Potassium       cyanide /  Chromic 
Platinum  1-02. 
'  Iron/Normal  potassium  cyanide  --20. 
Iron/Ammonium  hydrate  '23. 
Iron/Ammonium  sulphide  -25. 
Iron/Potassium  ferricyanide  -09. 
Iron/Potassium  ferrocyanide  -lO. 
Iron/Normal  potassium  hydrate 
Iron/1  :  3  Potassium  hydrate  --2. 
Iron/Sodium  hydrate/Chromic  acid/Platinum 
1-59. 


(85— S 


(57) 
(65) 
(126) 


(43,  45) 
(85,  88) 
(15) 
(85,  88) 

(57) 


(6.5) 
(126) 
(85,  88} 


acid/ 


•248. 
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(15) 


acid/ 


Iron /Potassium    sulphide  /  Sulphuric 
Copper  E.m.f.  -*-. 
(126)  Iron  anode/Hydrochloric  acid  -l'2o. 

The  following  appear  to  refer  to  the  condition  imme- 
diately preceding  the  sudden  establishment  of  passivity. 
(40)  Iron  anode/Sulphuric  acid/Ordinary  iron  --55. 

/  Iron  anode/*2  N.  Sulphuric  acid  --oS. 
Iron  anode/'2  N.  Sulphuric  acid  --oo. 
I  Iron  anode/'2  X.  Potassium  sulphate  -•56. 
(57)  -[  Iron  anode/-2  N.  Sulphuric  acid +  -2  X.  Ferric 

sulphate  --586. 
Iron   anode/'2   X.    Sulphuric   acid  +  X.   Ferric 
sulphate  --BOl. 
(65)  Iron  anode/Sulphuric  acid  --28. 

Passive  iron,  <fcc.  {or  probably  passive) — 
(144,  145)  Passive     steel/Cone.      Xitric 


(50,  51) 

{107} 

(85,  88) 
(126) 


(40) 


(5) 

(4): 

(49,  51) 

(126) 

(65) 


acid/Platinum 
acid/Platinum 


E.m.f. 
Passive       iron/1'35       Xitric 

E.m.f.  =0. 
Passive  iron/Commercial  Xitric  acid/Platinum 

E.m.f.  -^. 
Passive  iron/Cone.  Xitric  acid/Platinum  -28  V. 
Passive  iron/34°o  Xitric  acid  --Ql. 
Pass,     iron/1-397     X'itric     acid/X.     Sulphuric 

acid/Ord.  iron  -1-324. 
Pass,    steel/1-397    Xitric    acid/X.    Sulphuric 

acid/Ord.  iron  -1-273. 

IPass.     iron/1-397     Xitric     acid/X.     Sulphuric 
acid/Zinc  -1-898  to  -2-055. 
Pass,    electrolytic    iron/ 1-397    Xitric    acid/X. 
Sulphuric  acid/Zinc  -1-73  to  -1-977. 
rPass.   iron/1-42  Xitric  acid/1-50  Xitric  acid/ 
I  Pass,  iron  E.m.f.  -«-. 

"l  Pass.    iron/Hot    1-42    Xitric    acid/Cold    1-42 
\,  Xitric  acid/Pass,  iron  E.m.f.  <-. 

Pass,   iron  magnetized/ 1-42  Xitric  acid/Pass. 

iron  not  magnetized  E.m.f.  ■<-. 
Iron/1-35   Nitric   acid/Silver    E.m.f.  :    first  ->- 

then  <-. 
Iron/Chromic  acid  30%  -1'45. 
r  Iron  anode/X.   Potassium  hydrate  --58  when 
bubbles  evolved. 


"j  Iron  anode/Sulphuric  acid/Ordinary  iron  --905 
V  (deduced). 


Blued  iron — 
(85,  88)       Bl 


acid/ 


Bl. 


(114) 

(40) 
(40) 


iron  /  Sodium     nitrate  /  Chromic 
Platinum  1-764. 

iron/Sea    water    or    Potassium    nitrate/ 
I  Chromic  acid/Ord.  iron  E.m.f.  -*-. 

1  Iron  after  heating  to  red  heat/1  :  6  Sulphuric 
t  acid/Ord.  iron  E.m.f.  ■<-. 

Pass.  bl.  iron/1-397  Xitric  acid/N.  Sulphuric/ 

Ord.  iron  -1-326  to  -1-255. 
Pass.  bl.  iron/1-397  Nitric  acid/N.  Sulphuric 
acid/Zinc  -1-852  to  -1-96. 

Experimental. 

Durntion  of  passii'ity. — Rods  passivified  in  1-4  nitric 
acid  often  showed  great  variations.  In  some  cases  we 
have  traced  this  to  crevices  which  probably  never  became 
passive  in  1-4  nitric  acid.  Experiments  with  1-2  nitric 
acid  heated  to  near  boiling  showed  that  the  longer  the 
rods  were  left  in  1-4  nitric  acid  the  longer  the  duration 
of  passivity  in  the  hot  acid. 

Rods  passivified  in  1-4  nitric  acid  and  exposed  to  the 
air  became  active  after  varying  times  {e.g.,  22  mins. 
6  mins.  25  mins.  &c.).  After  carrying  out  a  large  number 
of  tests  the  average  showed  that  iron  passivified  in  nitric 
acid  ranging  from  1-36  to  1-275  specific  gravity  remained 
passive  in  1-2  nitric  acid  just  as  long  as  iron  passivified 
with  1-4  nitric  acid.  Passive  blued  iron  rods  remain 
passive  in  1-2  nitric  acid  much  longer  than  ordinary 
passive  iron  ;  the  blue  colour  gradually  disappears  and 
the  layer  is  no  doubt  used  up  in  maintaining  passivity. 
Similarly  iron  which  has  been  blackened  by  placing  as 
anode  in  1-4  nitric  acid  remained  passive  for  weeks  in 
1-2  nitric  acid.  Iron  immersed  in  a  solution  of  silver 
nitrate  for  30  minutes  was  found  to  remain  passive  for 
Hours   in    1-2  nitric   acid.     After   15  mins.   in  the  silver 


nitrate  passivity  lasted  for  only  5  sees.,  and  after  2  mins. 
in  silver  nitrate,  for  only  2  or  3  sees.  Also  in  a  mixture 
of  silver  nitrate  and  nitric  acid  iron  appeared  to  assume 
different  degrees  of  passivity.  After  3  mins.  immersion 
it  remained  passive  for  30  sees,  in  1-2  nitric  acid.  After 
being  5  mins.  in  the  acid  silver  nitrate  it  remained  pa.ssive 
for  hours  (once  20  hours). 

Solubility  of  passive  iron. — We  have  also  observed  that 
iron  completely  immersed  in  fuming  nitric  acid  in  a 
stoppered  bottle  at  ordinary  temperatures  dissolves  and 
produces  a  greenish  precipitate  of  small  shining  crystals. 
In  1-4  nitric  acid  the  production  of  crystals  was  not 
observed.  A  piece  of  mild  steel  (-1  carbon)  completely 
immersed  in  1-4  nitric  acid  and  heated  showed  evolution 
of  minute  bubbles  (c/.  129).  Careful  observation  showed 
that  the  bubbles  were  generally  evolved  from  the  bottoms 
of  crevices  in  the  surface,  or  at  the  bottom  of  the  thread 
if  the  rod  was  a  screwed  one.  On  raising  the  temperature 
similar  bubbles  were  evolved  from  other  crevices,  and 
often  these  would  all  be  in  one  row  and  parallel  to  the 
direction  in  which  the  rod  had  been  drawn.  A  similar 
evolution  of  small  bubbles  from  a  few  places  has  been 
observed  also  in  boiling  fuming  nitric  acid. 

If  the  temperature  was  raised  still  further,  action 
commenced  with  explosive  violence  as  described  by 
Andrews,  and  Nichols  and  Franklin,  and  so  suddenly 
that  it  was  impossible  to  state  with  certainty  that  it  always 
began  at  these  same  crevices.  In  the  case  of  a  threaded 
rod,  vigorous  action  would  sometimes  commence  and 
continue  on  the  thread  while  the  smooth  part  remained 
passive.  That  the  action  is  due  to  the  increased  rate  of 
action  of  the  nitric  acid  and  not  to  the  effect  of  tempera- 
ture on  the  passive  iron  as  such,  was  shown  by  heatino- 
dry  passive  rods,  prepared  by  washing  &c.,  to  the  melting 
point  of  wax  and  even  to  100°  C.  in  air.  This  did  not 
render  them  active,  and  after  cooling  down  they  were 
still  passive  to  1-2  nitric  acid. 

We  have  also  confirmed  the  observation  that  passive  iroa 
as  an  anode  in  nitric  acid  and  sulphuric  acid,  dissolves. 
In  the  former  case  comparison  of  the  amount  dissolved,, 
made  by  diluting  and  adding  potassium  thiocyanate  and 
comparing  with  a  standard  ferric  iron  solution,  showed  that 
at  the  anode  in  1-4  nitric  acid  much  more  dissolves  than 
when  dilute  acid  (1  of  1-2  acid  to  25  water)  is  used  (c/.  18), 
On  the  other  hand  a  passive  iron  cathode  in  1-4  nitric  acid 
only  loses  traces  of  iron,  in  dilute  acid,  large  quantities  of 
iron. 

In  all  cases  -34  amp.  was  passed  and  the  area  exposed 
was  about  \  sq.  cm.  The  apparatus  was  H-sbaped  to  keep 
anolyte  and  catholyte  separate. 

In  another  experiment  the  anode  was  rotated  to  obviate 
concentration  of  the  anolyte,  and  a  current  of  -085  amp. 
was  employed  in  every  case  and  for  the  same  time  (18 
mins.). 

1-4  Nitric  acid  -0141  grm.  iron  dissolved  from  the  anode. 
1-3  „  -0108 

1-15  „  -0079 

That  passive  iron  does  dissolve  in  1-2  nitric  acid  was 
shown  also  by  immersing  a  small  area  -1  carbon  steel  anode  and 
platinum  cathode  in  1'2  nitric  acid  containing  a  little  potas- 
sium ferrocyanide.  On  applying  2-0,  1-8,  1-42,  1-23,  104 
and  -85  volts,  a  blue  coloration  of  decreasing  intensitv 
was  produced  round  the  anode  ;  -65  volt  produced  dis- 
cernible but  very  faint  blue  colour.  When  the  anode  was 
immersed  without  applying  e.m.f.  {i.e.  active)  an  immediate 
and  copious  blue  precipitate  resulted. 

The  solubility  of  rotating  passive  iron  in  1-4  and  1-3 
nitric  acid,  no  current  being  employed,  proved  Variable,  but 
the  results  indicated  less  solubilitj'  in  the  diluter  acid.  In 
1-15  nitric  acid  passive  iron  becomes  rapidly  active. 

In  sulphuric  acid  (6  N)  the  dissolving  of  a  passive  iron 
anode  was  shown  by  adding  a  small  crystal  of  potassium 
thiocyanate.  A  very  small  iron  area  was  used  and  a 
platinum  cathode. 

Applying  1-8  V.,  streams  of  red  descended  from  the  anode, 
showing  that  a  solution  containing  ferric  iron  resulted. 


Applying  1-05  V. 
-94  V. 
•85  V. 
•65  V. 


Still  streams  of  red. 
Very  famt  streams  of  red. 
No  streams  of  red. 
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Employing  sulphuric  acid  (6  X)  containing  a  crystal  of 
potassium   ferrioyiuiide. 

Applying  l-So  V.     No  blue  •  precipitate  at  anode. 
..'     ^     -svl  V. 
•82 
•SO         And  shaking,  copious  blue  ppt. 

.\n  active  piece  of  iron  also  produced  a  copious  blue    I 
precipitate.  | 

Frv>m  this  it  seems  probable  that  no  ferrous  ions  are  pro-    i 
duced   or   if  produced  they  are   at  once  oxidised.     That 
oxidation  of  ferrous  ions  is  possible  under  these  conditions 
vms  showTi  by  the  fact  that  when  a  platinum  point  was  used    ] 
as  anode  in  sulphuric  acid  (ON)  containing  a  little  ferrous 
sulphate  when  ^94  volts  were  applied,  very  distinct  streams    ! 
of  reil  were  vtible.     When  -8.5  ^^  was  applied  a  stream    ] 
of  ret!  was  visible,  and  with  -66  V.  a  little  red  wa.s  visible    j 
at  the  anode.  J 

The  results  of  a  similar  experiment  using  an  iron  anode,    , 
a  platinum  cathode  and  6  N.    hydrochloric  acid  are  of 
interest 

Applied  '2-5    V.  Red  streaks. 

„  1-35  V. 

„  "ftZ  \ .  Faint  red  streaks. 

„  -88  V.  Very  faint  red  streaks  permanent. 

„  •SS  V.  Very  faint  red  streaks  not  permanent. 

„  "66  V.  Xo  streaks  after  1  minute. 

One  cannot  fail  to  note  that  the  e.m.f.  at  which  discharge 
of  hydroxyl  ions  just  commences  appears  to  approximate 
to  that  required  for  the  establishment  of  pa.ssivity  in 
sulphuric  acid. 

Vacuum  erperiments. — Several  experimenters  have  stated 
that  passive  iron  becomes  active  in  vacuo.  One  (184)  foimd 
that  passive  iron  loses  its  passivity  at  15  mm.  pressure. 
Another  (18)  says  that  passive  iron  in  1'2  nitric  acid  becomes 
active  in  incuo.  We  have  observed  that  bubbles  of  gas 
form  at  its  surface  and  at  the  sm^face  of  the  parafl&n  wax 
and  rise  to  the  surface  of  liquid,  also  that  the  mechanical 
action  of  these  sometimes  activifies  the  iron  but  more  often 
than  not  the  gas  soon  ceases  to  escape  and  the  iron  remains 
for  hours  quite  passive  at  a  pressure  of  about  15  mm. 

Sudden  admission  of  air  will  sometimes  produce  activity," 
an  effect  we  ascribe  to  the  nitric  acid  being  driven  suddenly 
into  some  of  the  active  crevices  before  referred  to. 

Iron  passivified  in  1-4  nitric  acid,  shaken  and  transferred 
to  a  small  vessel  that  could  be  evacuated  very  rapidly  to 
1  to  5  mm.  mercury,  soon  lost  all  the  adhering  nitric  acid. 
Some  rods  became  active,  others  did  not  before  they  were 
dry,  the  activity  in  this  case  being  judged  bj'  their  brown 
appearance.  Once  dry,  the  rods  remained  passive  as  long 
as  they  remained  in  i«ifMo(60  min.,  1(X)  rain.,  14  hrs.,  and 
aometimes  90  hrs.)  and  when  removed  and  tested  in  1-2 
nitric  acid  would  remain  fia.ssive  for  hours.  Not  only  iron 
naasiTified  by  immersing  in  1  -4  nitric  acid,  but  iron  passivi- 
fied anolvtically  in  1-2  nitric  acid  can  be  dried  in  vacuo 
withoot  becoming  active  to  1-2  nitric  acid.  Iron  that  has 
been  paanvified  in  1-4  nitric  acid  and  then  washed  well  in 
1-2  nitric  acid  has  been  obtained  and  preserved  dry  in  vacuo 
for  21  hra.  by  evacuating  rapidly,  without  it  becoming 
active.  Some  of  the  rods  were  passive  in  places  and  active 
in  spots,  which  inakes  it  unlikely  that  a  film  of  acid  persisted 
in  these  experiments.  We  regard  this  inequality  as 
nvportingoar  soppoaition  that  there  are  spots  on  some  rods 
wfaieh  never  hec<mie  passive. 

Tbaaka  to  Uie  kindness  of  Mr.  F.  W.  Aston  we  have 
been  able  to  expose  wnne  passive  •!  carbon  steel  dried  by 
washing  as  deKribed  before,  to  extremely  high  vacua. 
His  apnaratos  is  described  in  Phil.  .Mag.  (liKj")  and  when 
adaoted  to  this  test  consisU-rl  of  a  tufc-  in  which  the  passive 
stcn  was  placed,  con: — ^ "-'  -  one  hand  to  nn  fvacuato<l 
TMwl  foD  of  cocoa  t>  ind  Kurroundcd  outside  by 

Bqaid  air,  and    on   •  u,  nn    fxceedinuly  delicate 

manometer  giving  readingii  lux-umtnly  to  0<f2  mm.  of 
mercnry.  Crmn^ut]  tn  th*  •^m-  tnlie  was  a  Plijcker  tulje 
■beieby  i  ;^-  ^-nt  (when  vacuum 

not  too  ).  !  mK-ctrfm,opically. 

^ft*^  ii-'--^--'  ...»  •..-  ■.,.■■.  |...^,,.;  Mteel  Tfx\  and  a  tulje 
oOBtatadDg  pfaonboms  pentoxirle.  the  ajjfiaratuM  was  "a-aled 
sod  eTacqated  m  leas  than  1  minute  by  opening  the  tap 
<'«—*' Mug  it  to  the  veaael  containing  charcoal.   "The  rods 


in   this   case   were   passivified   in   potassium   ferricyanide 
solution.     Readings 

Pressure  in  mm.  Hg  -026    ^082     ^132    '18      -208     •268 
Time  12:2r^l2:26' 12.29  12.35  12.40  1.37 

In  another  precisely  similar  experiment  using  the  same  rod 
the  readings  were 

Pressure    in    nun.    •OS    -108     -15   ^176    -24 
Time  2.32  2.Ui  2.38  2.4r2.49 

at  the  last  point  the  tube  was  again  evacuated. 
Pressure  in  mm.  -02  ^02 


Time 


2-52  3.1 


The  Pliicker  tube  showed  the  air  spectrum  as  pressure 
increased.  Both  rods  were  passive  in  1-2  nitric  acid  and 
remained  so  during  the  test  (a  few  minutes). 

The  same  rod  when  activified  and  dried  in  the  same  way 
gave  the  follo\ving  readings  : — 


Pressure  in  mm.     -054     -082    ^104    •US 


•14      -14 


Time  11.40  11.45  11.49  11.53  11.57  11.60 

A  similar  appearance  was  obtained  with  the  spectro- 
meter. Testing  after  removing  showed  the  rod  to  be 
active. 

It  is  obvious  therefore  that  passive  iron  contains  some 
gas,  and  the  volume  can  be  calculated  from  the  above 
figures,  but  its  nature  could  not  be  decided  from  these 
tests.  If  the  gas  is  oxygen  a  larger  volume  than  that 
obtained  would  be  necessary  before  its  spectrum  could 
be  obtained.  The  important  point  is  that  this  gas  is 
not  essential  to  passivity.  That  passive  iron  should 
contain  gas  is  to  be  expected  if  the  passivifying  is  an 
electrolytic  process,  or  if  local  currents  exist  after  passivi- 
fying. That  hydrogen  is  absorbed  during  the  pickling 
of  iron  in  acid  is  acknowledged,  and  it  (201)  has  been 
shown  that  hydrogen  evolved  electrolytically  penetrates 
to  the  inside  of  a  hollow  iron  cathode  and  has  a  great 
pressure  outside.  It  appears  quite  possible  that  oxygen 
may  be  absorbed  in  the  same  way.  On  the  other  hand 
there  are  some  reasons  for  thinking  that  (OH)  may  be 
absorbed.  An  experiment  with  hydrogen  peroxide  of 
a  high  degree  of  purity  showed  that  iron  did  not  become 
passive  in  this  when  immersed  for  a  minute  or  two. 

The  fact  that  passivity  persists  under  extremely  high 
vacua  in  this  way  renders  it  very  unlikely  that  this  state 
is  due  to  adsorbed  or  dissolved  gas. 

6. — Transmission  of  Activity  and  Passivity. 

We  have  discussed  the  conversion  of  active  into  passive 
iron,  the  behaviour  of  passive  iron  whilst  it  remains 
passive,  and  the  agencies  which  induce  activity.  We  will 
now  consider  one  process  by  which  the  active  or  passive 
condition  generated  at  one  spot  on  a  rod  may  spread 
until  it  covers  the  whole  surface. 

This  part  of  the  subject  is  not  directly  concerned  with 
the  way  the  first  particle  becomes  active  or  passive, 
but  as  in  the  case  of  the  spread  of  a  conflagration,  like 
the  firing  of  gunpowder  or  the  gradual  burning  of  some 
gases  inside  a  gas  engine  cylinder,  we  are  concerned  now 
with  the  action  of  a  small  portion  in  one  condition  on 
the  large  remainder  in  quite, a  different  condition.  The 
analogy  is  not  a  close  one,  because  in  the  case  of  gun- 
powder the  reaction  proceeds  chemically  in  one  direction, 
whereas  in  the  case  of  passive  iron  becoming  active,  for 
instance,  the  conditions  are  possibly  such  that  passivity 
maj/  be  regenerated. 

IJietorical. — That  one  state  does  sometimes  spread  and 
wipe  out  the  previously  existing  one  has  been  observed 
by  several  experimenters.  Wetzlar  (193)  was  the  first 
to  observe  the  spread  of  activity.  When  drops  of  copper 
acetate  solution  were  placed  on  iron,  copjxjr  deposition 
Wgan  at  the  margin  of  drop  and  progressed  towards  the 
centre  ;  see  also  55.  160a.  121,  115,  202,  82.  83,  129. 

Herschel  (82,  83)  observed  that  passivity  was  trans- 
mitted when  iron  dissolved  with  pulsations  in  nitric 
acid  of  intermediate  concentration,  and  that  it  always 
began  at  the  end. 

f^chonlxiin's  results  may  also  be  recalled  here,  although 
the  f'onditions  were  very  diflcrcnt  from  the  above.  He 
found  that  by  connecting  an  active  iron  rod  to  a  passive 
one  which  was  immersed  in   1'35  nitric  acid  and  then 
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lowering  the  active  one  into  the  acid  it  became  passive. 
This  rod  could  then  be  used  to  passivify  another  active 
one.  and  so  on. 

Local  electric  currents — theoretical  considerations. — As  to 
the  reason  for  these  phenomena: — Mousson  (121)  and 
Beetz  suggested  electric  currents,  and  evidence  has 
already  been  mentioned  which  supports  this  idea. 

Let  us  consider  for  a  moment  what  will  happen  in  the 
following  case.  A  long  thin  flat  strip  A  P  of  passive  iron 
is  surrounded  by  a  thin  layer  of  say  1'2  nitric  acid,  and 
a  small  area  A  B  is  rendered  active  near  A.     (Fig.  11.) 


P'- 


■  A" 


.^3 


FIG.    II. 

When  just  activified  the  e.m.f.  B  A/1-2  nitric  acid  will 
be  about  — 075  V.  and  e.m.f.  BP/1'2  nitric  acid  about 
— -9  V.  At  first  the  e.m.f.  over  both  surfaces  P  B  and 
A  B  will  be  uniform,  and  since  the  resistance  between  B 
and  any  small  area  on  B  P  is  approximately  proportional 
to  the  distance  (d)  and  since  E  =  c  R  .-.  E  =  (c  d)  (constant) 
and  .*.  c  d  =  E,  constant,  will  hold  for  all  such  equal  areas 
along  B  P,  which  shows  that  the  curve  connecting  initial 
current  density  with  distance  along  the  rod  is  an  equi- 
lateral hyperbola,  the  density  being  greatest  at  B. 

The  actual  -value  of  the  current  density  will  vary 
inversely  as  the  total  resistance  to  this  current  element 
along  its  path  through  the  acid  and  the  iron,  and  directly 
as  the  initial  e.m.f. 

The  same  applies  to  the  part  B  A,  The  total  initial 
current  from  B  A  to  B  P  will  be  represented  by  the  area 
enclosed  between  the  curve  and  P  B  and  B  A.  If  B  A 
is  a  mathematical  point  the  resistance  will  be  infinite 
and  the  current  zero.  Since  both  anolyte  and  catholyte 
will  exert  some  depolarising  action,  the  activifying  and 
passivifying  effect  of  the  current  will  be  represented  by 
the  ordinates  above  the  lines  P'  B'  and  B"  A."  The 
actual  position  of  these  two  lines  will  depend  on  the  liquid, 
character  of  the  surface  &c. 

If  B  A  is  very  small  it  is  quite  possible  that  the  current 
density  anywhere  on  B  P  will  be  insufficient  to  overcome 
the  depolarising  action  of  the  acid  upon  the  hydrogen 
liberated  and  the  surface  may  continue  passive  for  a  time. 
This  case  was  realized  experimentally  by  protecting  all 
but  the  very  point  of  a  needle  with  paraffin  wax  and 
inserting  it  in  1-2  nitric  acid.  When,  by  means  of  a  lens, 
bubbles  could  be  seen  arising  from  it,  it  was  brought  into 
contact  with  a  passive  rod  (in  1-2  nitric  acid).  After 
about  30  seconds  the  needle  point  became  passive. 
Increasing  the  active  area  ever  so  little  caused 
immediate  activity  of  the  larger  passive  surface.  The 
experiment  was  repeated  with  the  same  result  several 
times.  That  the  point  really  did  touch  the  passive  rod 
was  shown  also  by  the  increased  action  at  the  needle 
point  at  first. 

If  the  area  B  A  is  large  enough,  P  B  will  become  active 
at  B  if  the  depolarising  action  of  the  liquid  and  products 
surrounding  the  part  A  B  is  more  powerful  than  the 
depolarising  action  of  the  liquid  and  products  about  B  P. 
If  the  reverse  is  the  case  A  B  will  become  passive  ;  in  both 
cases,  at  B  first  because  the  current  density  is  greatest 
near  this  place. 

Transmission  of  state — Experimental. — In  our  experi- 
ments bearing  on  these  points,  long  spirals  of  iron  wire 
and  long  rods  (75  cm.)  insulated  by  wax  in  the  usual  way 
were  used,  which  greatly  facilitated  observation  since  the 
transmission  is  sometimes  exceedingly  .  rapid.  After 
passivifying  the  rod  anolytically  in  1-245  nitric  acid  and 
scratching  it  with  a  glass  rod  or  a  zinc  rod  under  the  acid, 
the  transmission  of  activity  could  readily  be  followed. 
When  the  rod  was  in  1-4  nitric  acid,  contact  with'"zinc 
only  produced  activity  at  and  a  little  below  the  point 
of  contact ;  on  removing  the  zinc  this  active  part  at  once 
became  passive. 


After  passivify  rag  in  1-4  nitric  acid  and  immersing  in 
1-28  acid  and  touching  with  zinc,  the  part  touched  became 
active  and  activity  spread  for  about  30  cm.,  then  it  ran 
back  again  (i.e.  passivity  was  transmitted)  then  down 
again  and  continued  to  oscillate  in  this  way  as  long  as  the 
zinc  was  held  in  contact.  On  removing  the  zinc,  passivity 
was  transmitted  and  the  active  part  closed  up  from  below 
till  the  whole  rod  became  and  remained  passive. 

The  influence  of  the  thickness  of  film  of  nitric  acid  on 
the  current  density  is  readily  shown  by  removing  the 
passive  rod  from  say  1-25  nitric  acid.  On  rendering  it 
active  the  motion  is  seen  to  be  much  slower.  When  the 
long  rod  was  passivified  and  immersed  in  1-2  nitric  acid 
and  then  activified  the  rate  of  transmission  of  the  active 
state  was  much  greater  than  in  the  stronger  acids  referred 
to.  This  effect  we  ascribe  to  the  lower  depolarising 
power  of  the  1-2  nitric  acid  around  passive  parts.  This, 
in  the  diagram,  would  be  represented  by  drawing  B'  P' 
nearer  B  P.  Possibly  the  rate  of  action  on  active  parts 
was  also  greater  so  this  would  also  increase  the  depolarising 
agencies  round  the  active  part  and  both  causes  would 
facilitate  and  accelerate  activification. 

The  behaviour  of  the  75  cm.  rod  in  1-315  nitric  acid 
was  different  from  any  described  above,  possibly  on 
account  of  the  greater  passivifying  power  of  this  acid. 
On  touching  this  with  a  zinc  rod  under  the  liquid  and 
removing  the  rod,  an  active  zone  about  10  cm.  long  was 
formed  which  moved  down  the  rod  gradually  growing 
smaller  till  it  vanished  just  before  the  end  was  reached, 
the  whole  rod  becoming  and  remaining  passive. 

This  is  an  instance  of  what  is,  so  far  as  we  know, 
an  exceedingly  rare  phenomenon.  The  transmission  of 
chemical  action  in  gunpowder  presents  nothing  analagous 
to  this  observation.  AVhy  should  the  active  zone  not 
spread  up  as  well  as  down  ?  There  are  one  or  two  facts 
which  throw  some  light  on  this.  Andrews  describes 
some  experiments  which  indicate  that  the  e.m.f.  "  passive 
iron/1-4  nitric  acid "  is  numerically  less  than  that  of 
"  passive  iron/1-4  nitric  acid  containing  iron  nitrate  "  (5). 
In  conducting  experiments  on  the  activifying  of  psissive 
iron  in  nitric  acid  catholytically,  we  found  that  in  1-285 
nitric  acid  the  application  of  4-5  V.  effected  activifying. 
If  the  current  were  now  interrupted  the  iron  became 
passive  and  on  attempting  to  activify  it  in  the  same  way 
it  was  found  that  even  6  V.  would  not  induce  activity. 
On  opening  the  circuit  and  shaking  the  passive  rod  not 
only  6  V.  but  also  4-5  V.  activified  it  at  once.  The 
experiment  was  repeated  several  times  with  the  same 
result.  Applying  this  to  the  case  of  the  travelling  active 
zone  it  will  be  seen  that  the  part  behind  the  zone  is  sur- 
rounded by  acid  containing  iron  nitrate  and  it  is  quite 
possible  that  in  spite  of  the  high  current  density  the  e.m.f. 
between  this  part  and  the  active  part  would  not  be 
sufficient  to  activify  it.  On  the  other  hand,  the  current 
density  at  the  hinder  margin  of  active  zone  would  be 
greater,  and  so  the  iron  would  be  passivified  behind  faster 
than  it  activified  the  passive  part  in  front,  and  the  result 
obtained  experimentally  is  fully  accounted  for. 

Transmission  along  a  nerve. — In  1900,  then,  Professor 
Ostwald  called  our  attention  to  the  possibility  of  nerve 
transmission  being  a  process  akin  to  the  transmission  of 
activity.  It  appeared  but  necessary  to  postulate  a 
passivifying  envelope  to  render  the  nerve  passive  again  to 
establish  a  plausible  hypothesis.  Such  a  hypothesis  is 
very  attractive  and  suggestive.  For  instance,  it  has  been 
established  that  practice  lowers  the  time  required  for 
nerve  transmission  and  the  phenomenon  is  characterized 
by  the  terra  "  facilitation."  Xow  it  would  be  quite  in 
accord  with  other  physiological  changes  if  the  passivifying 
layer  of  nerve  increased  in  thickness  when  repeatedly 
used,  and  this  change  as  we  have  seen  would  cause  increase 
in  the  velocity  of  transmission.  Further  the  velocity  in 
the  case  of  the  iron  rod  is  of  the  same  order  as  that  along 
a  nerve  (20 — 30  metres  per  sec.)  the  latter  varies  from 
person  to  person  and  the  former  can  vary  between  limits 
quite  as  wide  (80rt).  Again  it  is  to  be  expected  from  other 
experiments  and  their  bearing  on  the  current  at  the 
margin  of  active  and  passive  parts,  that  transmiision  of 
activity  would  be  slower  immediately  after  the  first  trans- 
mission owing  to  products  of  reaction  arotmd  the  iron. 
This  has  been  confirmed  by  direct  experiments  in  the  case 
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of  iron  in  nitric  Msid.  An  effect  of  this  kind  in  a  nerve 
would  ex(Jftin  the  nature  of  "  fatigue  "  so  far  as  it  concerns 
nerves. 

t>ne  of  the  mocit  inarketl  peculiarities  of  nerve  structure 
is  the  s>Tiap«»e.  The  microscoiK'  shows  that  two  adjacent 
nerve  cells  approximate  but  do  not  fuse.  It  appears  as 
if  the  function  of  the  s\-napse  were  to  aid  in  preventing 
•  return  or  spreading  ba*'k  of  the  stimulus.  This 
peculiarity  presents  no  difficulties  to  the  suggested  mode 
of  action  l)ecause  activity,  as  Keir  first  showed,  may 
spread  from  piece  to  piece  of  iron  without  actual  contact. 

So  far  as  we  are  aware  there  appear  to  be  three 
important  facts  relating  to  nerve  transmission:  — 

(1)  The  very  small  amount  of  energy  consumed  in  the 
trans  mu^s  ion. 

(2)  .\11  substances  and  causes  which  depress  and  tend 
to  destroy  the  functions  of  the  nervous  system  begin  by 
acting  as  excitanti«  (122a)  ;    and 

(3)  The  impulse  or  whatever  it  be  that  induces  the 
muscular  contraction  or  expansion  passes  along  the  nerve 
and  not  by  any  other  path  into  the  muscle  in  question. 

All  these  can  be  represented  by  this  theory  of  trans- 
mission without  forcing  it.  (1)  The  layer  concerned  in 
paaeivity  is  certainly  extremely  thin,  and  the  amount 
dissolved  when  active,  even  by  nitric  acid  is  not  great. 
(2)  We  have  pointed  out  how  the  products  of  action  may 
reduce  the  rate  of  transmission,  but  this  happens  when 
the  products  are  oxidized  by  the  acid  and  effect  depolarisa- 
tion  round  the  passive  part.  Before  this  oxidation  the 
products  would  be  less  oxidized  and  would  act  as  de- 
polarizers round  the  active  part  and  thereby  accelerate 
the  rate  of  transmission.  (3)  If  mechanical  changes  were 
the  cause  and  accompaniment  of  transmission,  like,  as 
some  have  suggested,  the  transmission  of  sound,  it  is  not 
so  obvious  why  muscle  tissue  could  not  transmit  the 
stres-tes*.  Furthermore  so  far  as  we  are  able  to  judge  there 
is  nothing  in  the  structure  of  nerve  which  renders  it 
imposiiible  to  regard  transmission  as  occurring  in  a  way 
which  w  analogous  to  the  transmission  of  activity  along 
passive  iron.  It  is  not  necessary  to  postulate  a  solid  core 
that  becomes  passive,  it  might  be  tubular,  and  the 
p»»sivifying  layer  might  sometimes  or  always  be  inside 
the  tube. 

It  appears  possible  too  that  the  network  in  protoplasm 
may  be  a  laver  capable  of  transmitting  changes  in  a  similar 
way  and  which  manifest  themselves  as  an  essential  part 
of  the  mechanL<m  of  irritability. 

Nitric  acid  is  not  a  very  suitable  medium  for  studying 
this  phenomenon  owing  to  the  great  velocity  of  the 
reaction  between  iron  and  nitric  acid.  A  better  solution 
to  employ  would  probably  be  potawsium  ferricyanide 
containtng  a  little  sulphuric  acid,  in  which  we  have  also 
observed  tran^mL»«ion. 

Ptriodxr  *fJulion  of  iron. — One  Ls  so  accustomed  to 
chemical  action  proceeding  contin\iously  from  beginning 
to  end.  or  from  Vjeginning  till  equilibrium  Ls  attained,  that 
the  mentifjn  of  a  chemical  action  which  proceeds  and  then 
•topM  then  Ijegins  again,  stops,  begin.s  again  and  so  on, 
•t  ooce  rivet*  attention.  So  long  as  reactions  like  this 
proceed  a«   the   result  of  external   interference   or  some 

txUtTi''^ '  -■  -'Tiing  at  the  same  time,  the  pheno- 

iBBOori  ''•.     In  f onneftion  with  passive  iron 

both  k  u  have  Ix-en  olisr-rved  and  we  shall 

cUwify  lh«-iii  a^<  onluiirly  into  pulsations  proper  when  no 
ext#-ni«l  electric  current  in  employed,  and  current  oscilla- 
Utttm  when  an  external  electric  current  is  used. 

7.— PftflATIOSS. 

//irf/ifiV/T/.  Ilenichel  wa«  the  first  to  observe  this 
remar  •   rmenon  («2.  K3)  with  iron  in  nitric  acid 

of       '•■-  rfffirentratifm.       SfhonU-in      (lW)o) 

oh»^rv<)    ,;  '    Holutirm    in    nitrir    acid,    the   only 

difference    *-  rmta't    with   fopjx-r   wan   n;<]uircd 

to  »t*rt  th*  ,  ..  -  .:m.  TTm;  ikti'xIh  were  different  for 
different  rod*,  ^nlt  if  they  were  brought  into  conta^.t  the 
fMbatifxis  and  [ia««ivifying  occurred  'm  every  onf  at  the 
••me  moment,  a  fart  whieh  is  (121)  anfriU'd  to  a  current 
efl»^t.  It  will  ^<e  »ern  from  »onwJ  exixTiment*"  described 
below  that  if  the  resistance  be  considerable  U-tween  two 
rods  tbey  will  not  pulsate  together. 


The  actual  period  between  different  pulsations,  i.e. 
the  passive  period,  was  decreased  by  diluting  the  acid 
or  warming  it,  doubtless  owing  to  the  fact  that  the  diluter 
and  warmer  nitric  acid  would  activity  the  rods  more 
quickly.  Sometimes  the  period  decreased  of  itself,  an 
effect  Beetz  ascribes  to  the  formation  of  activifying 
nitrous  acid  round  the  rod.  Another  (68)  points  out  the 
effect  of  dissolved  iron  on  the  ^jeriods.  The  pulsating 
continued  for  a  time  and  then  terminated  either  in  per- 
manent activity  or  permanent  passivity.  Another  (121) 
also  observed  pulsations,  and  noticed  that  activifying 
occurred  trans  missively  when  pulsations  were  in  progress. 
He  mentions  too  that  a  pulsating  rod  gives  off  gas  more 
violently  than  a  not  pulsating  rod  and  sometimes  the 
evolution  is  almost  explosive,  a  fact  which  recalls  the 
observation  we  have  made  that  contact  with  a  passive 
rod  momentarily  increases  the  rate  of  gas  evolution  when 
iron  is  in  the  slowly  dissolving  condition.  Others  also 
observed  pulsations  (185). 

The  explanation  of  these  phenomena  has  always  pre- 
sented considerable  difficulties.  One  (147)  supposed  that 
they  were  due  to  one  part  of  the  iron  becoming  active  and 
causing  currents  to  the  passive  part.  Another  (199a) 
suggests  that  pulsations  are  purely  a  current  effect.  A 
certain  area  is  rendered  active  (e.g.,  by  contact  with  copper 
wire),  currents  then  flow  from  active  to  passive  parts, 
passivifying  former  and  activifying  latter,  then  the  reverse 
occurs. 

Experimental. — It  appeared  possible  that  these  pulsa- 
tions might  be  due  to  an  electric  current  being  generated 
at  the  surface  where  active  iron  projected  out  of  the 
acid,  so  pieces  of  iron  rod  were  totally  immersed  in  the 
acid.  Under  these  conditions  pulsations  were  also  to  be 
observed.  To  eliminate  contact  as  far  as  possible  a  sub- 
merged '1  carbon  steel  rod  with  no  wax  on  it  was  supported 
on  four  minute  points  of  glass  rod.  Pulsations  were  also 
observed  under  these  conditions.  Pulsating  solution  was 
never  obtained  at  ordinary  temperatures  in  nitric  acid 
having  sp.  gr.  greater  than  1'32.  It  is  stated  (68)  that 
pulsations  occur  in  1-5  nitric  acid  if  it  is  heated.  In  our 
experiments  the  general  behaviour  in  acids  of  less  than 
1*32  sp.  gr.  was  as  follows  : — after  remaining  in  the  slowly 
dissolving  condition  for  a  few  seconds  a  momentary  rapid 
evolution  of  gas  is  observed  and  the  rod  will  become  white 
nearly  all  along,  then  the  slowly  dissolving  state  begins  at 
once,  to  be  followed  by  another  brisk  evolution  of  gas  and 
so  on.  The  intervals  between  pulsatioas  varied  from  two 
to  thirty  seconds. 

Pulsations  due  to  local  currents. — On  examining  rods 
which  have  behaved  in  this  way  one  notices  two  character- 
istics. (1)  The  middle  of  the  rod  is  smooth  and  has  a 
silky  appearance  and  none  of  the  sharp  crevices  which 
characterize  a  rod  which  has  dissolved  in  dilute  nitric 
acid  or  sulphuric  acid.  (2)  The  two  ends  of  the  rod, 
i.e.  where  the  wax  ends,  are  attacked  much  more  deeply 
than  elsewhere,  and  the  surface  is  full  of  shallow  hollows 
like  little  craters.  This  second  appearance  is  found  also 
on  rods  which  have  been  used  in  experiments  on  current 
oscillations  and  which  dissolve  intermittently.  This 
suggested  the  likelihood  that  only  the  ends  of  the  rod 
really  pulsate  and  that  the  above  effect  over  the  whole 
surface  is  perhaps  the  result  of  passivity  spreading  every 
now  and  then  over  the  surface  joining  the  ends,  just  as  one 
part  of  the  rod  in  1-28  nitric  acid  in  transmission  experi- 
ments dissolved  continuously,  while  lower  down  the 
solution  was  intermittent. 

To  obtain  a  better  insight  into  what  was  happening 
we,  at  the  risk  of  introducing  some  external  current 
effects,  connected  two  active  rods  to  the  terminals  of  a  volt- 
meter having  the  highest  resistance  we  could  obtain 
(KX)0  ohms)  and  immersed  both  in  1-245  nitric  acid. 
Soon  pulsating  began  at  one  rod  the  other  remaining 
active.  The  volt-meter  needle  oscillated  between  0  and 
•75  v.,  the  fjassive  periods  were  but  momentary  and  the 
active  30",  38",  45",  36",  etc.     See  Fig.  12. 

Then  oscillations  ceased.  The  experiment  was  the" 
repeated  using  fresh  1-245  nitric  acid  but  making  no  other 
change.     The  results  are  shown  in  Fig.  13. 

The  volt-meter  needle  oscillated  Ijetween  '80  and  -75 
irregularly  anfl  quickly.  On  clo.sely  observing  the  passive 
rod  a  browTi  film  appeared  to  move  up  and  down  over  the 
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upper  tenth  part  of  the  length  and  it  was  obvious  that  the 
frequency  of  this  movement  was  about  the  same  as  that 
of  the  volt-meter  needle  movement.  The  appearance 
was  just  like  that  described  in  connection  with  the  rod 
in  transmission  experiments  just  referred  to  but  on  a 
much  smaller  scale.  The  one  end  was  dissolving  inter- 
mittently. On  again  repeating  the  experiment  using 
fresh  acid  Fig.  14  was  obtained. 


FIG.    12. 


&c. 


Time 


FIG      14. 


We  regard  these  results  as  confirming  the  supposition 
that,  owing  to  inequality  of  the  action  of  nitric  acid, 
electric  currents  are  generated  so  that  the  ends  of  a  rod 
dissolve  intermittently  and  induce  the  pulsations  referred 
to.  Since  intermittent  solution  in  nitric  acid  of  this  con- 
centration is  induced  at  the  cathode  and  not  at  the  anode 
(see  later)  it  appears  probable  that  the  middle  part  sends 
current  to  the  ends.  Why  it  should  do  this  will  probably 
be  more  evident  after  the  subject  of  current  oscillations 
has  been  dealt  with. 

This  suggests  also  that  the  slow  dissolving  state  in 
nitric  acid  is  in  part  at  any  rate  due  to  electric  cmrents 
from  these  more  active  parts  to  the  ends.  Indirect 
evidence  pointing  to  the  same  conclusion  is  the  fact  that 
iron  as  anode  in  sulphuric  or  hydrochloric  acid  may  be 
induced  to  assume  a  s'.jwly  dissolving  semi-passive  con- 
dition that  is  closely  similar  to  that  assumed  by  iron  in 
nitric  acid  of  intermediate  concentration  without  external 
electric  current. 

8. — Current  Oscillations. 

Historical. — Observations  of  intermittent  solution  of 
iron  when  an  external  electric  current  was  used  are  more 
frequent  than  observations  of  pulsations.  Fechner  (53) 
was  the  first  to  observe  this  phenomenon  when  using  the 
system,  Iron/Nitric  acid  and  Silver  nitrate/Silver/ 
Galvanometer/Iron. 

The  galvanometer  needle  was  deflected  first  in  one 
direction  and  then  in  the  opposite  according  to  whether 
the  iron  was  passive  or  not.  About  4  or  6  oscillations 
were  observed  which  were  sometimes  very  rapid.  It  is 
worth  while  pausing  a  moment  to  consider  some  of  the 
consequences  of  this  experiment.  The  fact  that  the 
current  fell  not  only  to  zero  but  went  in  the  opposite 
direction  shows  that  the  opposing  e.m.f.  generated  is 
greater  than  the  initial  e.m.f.,  a  phenomenon  which  would 
contradict  the  second  law  of  thermodvTiamics  if  the  e.m.f. 
generated  were  entirely  the  result  of  the  current.  One 
must  conclude  therefore  that  some  other  currents  par- 
ticipated in  the  passivifying  of  the  iron. 

Current  oscillations  under  other  conditions  have  also 
been  observed  cf.  55,  16G,  50,  139,  33. 

Joule  obtained  intermittent  solution  with  the    system 

^'  Iron  (anode)/l  :  6  Sulphuric  acid/Amalgamated  zinc/3 

Daniells  cells/Iron." 

t       The  current  did  not  fall  to  zero  in  his  experiments,  and 

'both    active    and    passive    states    lasted    about    30   sees. 


According  to  his  view  the  current  passivifies  the  iron,  and 
when  the  former  decreases,  the  sulphuric  acid  aetivifies 
the  iron,  thereby  removing  the  opposing  e.m.f.,  and  the 
series  of  changes  begins  over  again. 

Ostwald  questions  the  sufficiency  of  the  explanation, 
but  if  one  adds  transmission  of  activity,  everything 
required  for  a  full  explanation  is  given. 

Recently  another  (65)  has  obtained  intermittent 
solution  of  an  iron  anode  in  sulphuric  acid  by  adding 
hydrochloric  acid.  If  the  iron  anode  was  moved  about  the 
oscillations  vanished.  He  made  no  quantitative  measure- 
ments but  enumerates  a  number  of  conditions  affecting 
the  oscillations.  He  also  describes  evanescent  oscillations 
in  AyiO  nitric  aeid  using  an  applied  e.m.f.  of  -93  to  -95  V. 
and  -0054  to  -0049  amps.  Another  (155a)  has  observed 
periodic  action  on  iron  when  alternating  currents  were 
transmitted  through  sulphuric  acid.  One  of  the  samples 
of  electrolytic  iron  (40)  dissolved  with  a  pulsating 
appearance. 

Expp-rimental. 

Xitric  acid. — In  some  of  the  above  experiments  m  which 
nitric  acid  was  used,  it  is  not  clear  whether  the  iron  was 
anode  during  passivifying  or  cathode.  For  instance  with 
the  system  "  Iron/1-275  Xitric  acid/Copper/Iron  "  inter- 
mittent solution  of  the  iron  was  observed.  Thinking  it 
probable  that  the  current  went  from  iron  to  copper  we 
attempted  to  produce  oscillations  in  the  same  acid  by 
making  iron  the  anode  of  a  variable  electric  current.  No 
oscillations  of  any  kind  could  be  obtained.  On  reversing 
the  current  however  oscillations  were  readily  produced. 
The  amperemeter  in  series  showed  variations  between 
0  and  -2  amp.  The  passive  periods  were  of  short  duration 
and  the  active  ones  18",  20".  23",  14",  13",  12",  15",  11", 
12",  11",  11",  10",  10",  10",  8",  10",  etc. 

A  similar  experiment  has  been  performed  with  1-4  nitric 
acid.  On  applying  10  volts  with  a  variable  resistance  in 
series,  an  iron  cathode  was  activified,  and  both  from  its 
appearance  and  from  the  amperemeter  in  series  it  was 
obvious  that  the  solution  was  intermittent.  The  ampere- 
meter oscillated  between  -56  and  -54  amp.  in  one  case 
and  between  -81  and  -75  amp.  in  another.  In  each  case 
the  lower  current  was  always  associated  with  vigorous 
gas  evolution  (active  period).  These  oscillations  were 
slower  than  the  above  ones.  Larger  surfaces  required  a 
much  greater  current  to  induce  oscillations.  In  the  second 
experiment  it  was  observed  that  the  amperemeter  needle 
shook  irregularly  in  the  neighbourhood  of  -81  amps,  (rod 
passive),  and  careful  observation  of  the  cathode  revealed 
brown  films  darting  from  the  ends  to  the  middle  of  the 
rod,  up  and  do^vn  in  just  the  same  manner  as  described 
for  Fig.  13.  ^  u  . 

The  intermittent  phenomenon  observed  by  Schonbein 
and  others  at  an  iron  anode  in  sulphuric  acid  are  therefore 
"  reversible "  and  are  obtainable  when  the  current  is 
employed  to  activity  instead  of  passivify,  and  the 
passivifying  is  done  or  initiated  by  a  liquid.  We  have 
already  called  attention  to  the  fact  that  passivifying  is 
but  the  reversal  of  activifying,  and  this  is  another  instance 
of  the  same  kind.  We 'regard  these  facts  as  strongly 
indicative  of  passivity  generated  anolytically  being 
identical  with  that  generated  by  contact  with  liquids,  and 
are  inclined  to  believe  that  passivifying  in  a  liquid  is  also 
an  anolytic  effect  induced  by  local  currents. 

We  have  made  many  attempts  to  obtain  oscillations 
with  an  iron  anode  in  nitric  acid  varying  from  1'276  sp.  gr. 
to  acid  containing  1  vol.  1-2  nitric  acid  to  25  vols,  water, 
but  in  all  cases  without  success.  The  anode  could  readily 
be  passivified  and  the  current  would  fall  to  zero,  but  the 
rod  would  not  become  active  until  the  applied  e.m.f.  was 
much  reduced.  Fredenhagen's  measurements  throw  light 
on  this  (65).  When  an  iron  anode  had  just  become 
passive  in  nitric  acid  the  e.m.f.  "anode/nitric  acid"  was 

1-08,  but  just  before  it  became  active  the  e.m.f.  was 

-lOe!     Now  compare  these  figures  with  those  we  have 

obtained  for  iron  in  sulphuric  acid.  Corresponding  to  the 
first  value  we  could  have  about  —-85  V.,  and  the  e.m.f. 
"  anode/sulphuric  acid  "  just  before  becoming  active  is 

about  -80.     In  a  case  like  this  there  will  l>e  no  need  to 

reduce  the  applied  e.m.f.  before  activifying  will  take  place  : 
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oscillations    will    be    possible    but    in    the    former   case 
impossible. 


SiJpkuric  acid. — Let  us  now  turn  to  the  phenomena  to 
be  observed  when  sulphuric  acid  is  used,  which  does  not 
appear  to  have  any  noticeable  passivifying  action  but 
which  activities  passive  iron  after  a  measurable  interval. 
The  apparatus  employed  is  indicated  in  Fig.  15.  The 
sulphuric  acid  was  1  :  6  by  weight. 

K  and  Rj  are  variable  resistances,  and  except  when  other- 
wise stated,  were  0  and  infinity  respectively.  The 
reeistance  of  the  whole  circuit  was  about  6-2  ohms,  the 
electrolvtic  cell  being  about  4  ohms  and  the  amperemeter 
2-0  ohms.  Both  electrodes  were  of  iron,  the  anode  being 
much  the  smaller,  about  -5  sq.  cm.,  and  the  temperature 
w»«  that  of  the  air.  The  mode  of  procedure  was  to 
Eradually  increase  the  applied  e.m.f.  by  moving  the  clip 
from  plate  to  plate  of  the  thermopile  T.  At  a  certain 
plate  the  current  would  fall  to  very  nearly  zero,  then  rise 
again  and  again  fall,  and  so  on. 

If  the  e.m.f.  was  increased  the  oscillations  would  cease 
and  the  iron  remain  passive. 

The  following  table  gives  readings  when  current  oscilla- 
tioa«  occurred.  Ca  and  Cp  being  the  amperemeter  readings 
when  anode  in  active  and  passive  conditions  respectively  ; 
Va  and  Vp  the  like  values  of  the  e.m.f.  between  the 
electrodes. 


Ca. 


0-O9i 

0-10 
0-14 
0-15 
0-16 


M  of  pinhead  ilse 
Anode  area  a  little  larger 
larger  sUll  . . 


•V?. 


add  heated  to 


Ic  add   heated   to 


Mliwiiiltific  add  added  to 
OMeoU  nlph.  add... 


Wfaeo  OHcillationi  occurred  the  usual  movement  of  the 
•ammneter  nev^le.  which  wa*  well  damped,  was  as  shown 
iBV%i.  16  and  IT,  the  pamive  p<Tifxi  U-ing  generally  the 
pwrtcr.  .SoiDctimf^  the  change  from  pa.<*sivitv  to  activity 
waa  qnh*  tudden,  an  in  Fijr.  \H. 

In  mfml  ra***  the  rMciliationfl  prntiHted  an  long  as  we 
eared  to  watrh  them,  but  there  have  l>een  occasions  when 
tbe  oacillatK/ai  U-came  rapidly  hhorttr  and  degenerated 
into  sbaking  and  then  cea«ed  altogeth'rr,  the  iron  remaining 
ia  tbe  actire  alowlv-diMolving  condition.     Fitr.   19. 


Time 
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Ca 


Cp 


FIG     18. 


FIG. 


In  cases  when  the  oscillations  persisted,  for  the  same  two 
electrodes  the  amplitude  (Ca — Cp)  remained  constant, 
both  the  active  (Pa)  and  the  passive  (Pp)  periods  varied, 
for  instance  :  Values  observed  for  Pa  +  Pp  were  : — 

Seconds.     210,  93,  70,  63,  56.  59,  93,  64.  55,  81,  105,  etc.. 

Five  minutes  later  the  values  were  : — 

Seconds.  20,  25,  27,  27,  24,  25,  31,  31,  28,  28,  48,  42, 
36,  45,  42,  42,  62,  65,  42,  47,  etc. 

In  two  other  experiments  the  values  for  Pa  +  Pp  were: — 

(1)  Seconds.  50,  50,  48.  72,  70.  160,  80,  60,  60,  62,  68,  68, 
67,  85,  66.  69,  92,  95,  59,  107,  56,  70,  77,  70,  82,  75.  (2) 
Seconds.  21,  27,  20,  15,  11,  10,  8,  8,  10,  10,  12,  19,  24, 
23,  22,  18,  20,  25,  22,  18,  17,  17,  14,  15,  16,  15,  12,  10,  10, 

8,  10,  8,  9,  10,  17,  13,  8,  9,  10,  10,  45,  130,  33.  17,  9,  5,  6,  5, 
7,  9,  9,  7,  8,  7,  8,  195,  36,  20,  11,  7,  4,  6,  6,  6,  7,  8,  7,  8,  7, 

9,  6,  9,  8,  10,  10,  10.  9.  12.  13,  9,  9,  9,  11,  13,  7,  8,  9.  Some 
time  later,  9,  9,  10.  108,  107,  40,  20,  11,  6,  5,  5,  5,  5,  6,  7, 
6,  8,  etc. 

As  a  rule  the  passive  periods  were  the  more  irregular. 
In  another  experiment  using  a  smaller  anode  area  the 
values  were  : — 

Pp,  seconds,  40,  56,  47,  52,  48,  43,  50,  44,  43,  35,  39,  37, 
30,  22,  15,  11,  32,  28,  23,  25,  11,  26,  23,  20,  24,  22,  21,  19, 
20,  18,  19,  6,  14,  16,  12,  12. 

Pa,  seconds,  13,  14.  13.  13,  13,  12,  12,  12,  11,  11,  11,  11, 
12.  12,  11,  10.  6,  12,  11,  12,  10,  10,  10,  10,  10,  10,  10,  10, 
9,  10,  10,  9,  8,  11,  8,  8,  8,  etc. 

Increasing  the  applied  e.m.f.  induced  permanent 
passivity  or  greater  value  for  Pp. 

Decreasing  the  e.ra.f.  shortened  the  intervals.  Opening 
and  closing  the  circuit  without  other  alteration  affected  the 
periods  considerably.  Raising  the  temperature  of  acid 
reduced  the  periods  and  increased  the  amplitude  to  •32. 
•35  or  -36  amps.  In  view  of  what  has  been  said  already 
regarding  the  velocity  of  activifying  etc.  there  is  no  need 
to  discuss  the  mode  of  production  of  these  efiects,  they  are 
all  explained  by  what  has  gone  before.  Once,  using  iron 
electrodes  as  before,  in  fact,  so  far  as  we  could  judge, 
under  just  the  same  conditions,  the  oscillations  in  Fig.  20 
were  obtained. 

The  small  oscillations  could  just  be  counted  and  lasted 
in  every  case  almost  exactly  15  sees.  On  another  occasion 
the  oscillations  observed  in  Fig.  21  were  obtained.  The 
time  between  one  crest  and  the  next  was  3  sees,  at  first 
and  5  sees,  later  on.  With  the  same  electrode  and  acid, 
oscillations   indicated   in   Fig.   22  were  obtained. 


FIG.     16 


Amps. 


Timt 


FIG     20. 
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We  ascribe  these  small  oscillations  to  activity  spreading 
over  a  fraction  of  the  length  from  the  ends  of  the  anode, 
as  observed  at  the  cathode  in  nitric  acid  experiments 
when  the  change  of  colour  facilitates  observation  of  the 
processes  going  on  at  the  surface. 

The  average  potential  of  the  anode  in  such  a  condition 
would  be  greater  than  when  passive,  hence  the  position 
of  the  wavy  line  in  Figs.  21  and  20.  If  this  is  the  explana- 
tion Fig.  21  would  correspond  to  the  anode  surface  being 
mostly  active  {i.e.  "  slowly  dissolving "  in  this  case), 
only  a  small  portion  of  it  becoming  passive. 

The  same  probably  accounts  for  Fig.  20  save  that  the 
whole  surface  would  become  passive  for  a  moment  just 
as  suspected  in  the  case  of  pulsations  in  nitric  acid. 
Fig.  22  shows  that  the  anode  can  oscillate  between  passive 
and  semi-passive  conditions  ;  and  all  these  cases  point  to 
the  possibility  of  some  part  of  the  anode  remaining  active 
in  these  experiments,  (c./.  remarks  under  passivity.) 
Pure  steel  wire,  and  electrolytic  iron  gave  results  similar 
to  those  depicted  in  Figs.  16  to  22  and  just  as  irregular 
periods. 

Investigation  of  the  factors  influencing  passive  and  active 
periods. — In  the  hope  of  arriving  at  suggestions  for  render- 
ing the  periods  more  regular  we  have  attempted  to  express 
the  actual  conditions  more  accurately. 

hifluence  of  current  den,sity. — As  the  anode  dissolves, 
the  sxirface  at  first  probably  increases  and  then  diminishes, 
hence  the  current  density  will  alter. 

Consider  first  current  density  during  active  stage.     If 

E  is  total  e.m.f.,  r  the  resistance  of  the  electrolytic  cell  and 

R  the   remaining    resistance    of   the   circuit,  and   A  the 

area  of  anode  and  Sa  the  active-period  current  density 

at  the  anode, 

E 

then  Ca  =  AxSa=  ^^^ . 

R  +  r 

Xow  what  is  wanted  is  a  cell  such  that,  when  anj-  change 

F 

of  A  occurs,  ^; changes  in  the  same  proportion. 

R  -f-  r  "  ^     ^ 

Assume  that  E  and  R  are  constant  and  that  any  change 

in  r  is  by  the  alteration  in  A  and  such  that  r  A  b,  constant 

(  =  K)  which  Ls  equivalent  to  assuming  the  cathode  area 

to  be  very  great. 

Then  substituting  for  A  we  have  Sa  =t,'/t) v- 

■t^(-K  -|-  r) 

Differentiating  this  with  respect  to  r  we  have  :  — 
d  Sa_  K(R4-r)E-ErK_       RE 
dr~         K2(R-(-r)2       ~  K(R-l-r)2 
Introducing  the  condition  we  require  i.e.  that  there  shall 

R  E 
be  no  change  in  Sa  when  r  changes,    then  t^t>  _rT2  =  0  ; 


(Rj4vr)2 
R 


=  infinity  ; 


i.e.,  R+  2r-f  ^  =  infinity. 
rv 


The  value  of  this  function  is  dominated  by  the  relation 
of  r  to  R.  The  smaller  R  is  than  r  the  nearer  the  approach 
to  infinity,  which  shows  that  the  anode  should  have  the 
smallest  possible  area  and  the  external  resistance  be  as 
small  as  possible. 

When  in  the  passive  condition  E  is  very  nearly  zero, 
which  is  one  of  the  conditions  that  the  current  density 
may,  ceteris  paribus,  be  independent  of  the  area  of  a  small 
anode.  So  we  might  have  expected  that  the  current 
density  Sp  in  our  experiments  was  nearly  constant 
during  the  progress  of  the  oscillations,  and  that  constant 
passive  periods  would  be  obtained. 


The  current  Cp  may  be  expressed  thus ; 
^  Total  e.m.f. 


Resistance  to  reaction 
and  it  is  therefore  directly  proportional  to  the  difference 
between  the  applied  e  m.f.  and  opposing  e.m.f. 's  which 
exist  mainly  at  the  passive  anode  and  inversely  pro- 
portional to  a  function  which  is  itself  indirectly  propor- 
tional to  the  rate  of  discharge  of  the  state  at  the' anode. 

Now  if  the  state  can  be  anolj'tically  re-developed  by 
Cp,  we  may  expect  that  increase'  of  Cp'  will  prolong  that 
state  and  that  the  greater  the  applied  e.m.f.  the  longer 
the  passive  period  wiU  be.  This  we  have  already  seen 
is  what  happens.  When  the  rate  of  discharge  of'  state, 
e.g.  rate  of  solution  of  passive  iron  (or  rate  of  activifying) 
is  increased  for  example  by  heating  the  sulphuric  acid 
or  adding  hydrochloric  acid,  Cp  is  much  greater.  To 
obtain  more  constant  passive  periods  therefore  it  would 
be  necessary  to  ensure  a  constant  e.m.f.  between  passive 
anode  and  solution  and  to  render  the  activifying  process 
more  constant  as  regards  time.  Two  methods  of  doing 
this  were  tried,  viz.,  adding  hydrochloric  acid  to  the 
sulphuric  acid,  and  stirring  the  electrolyte,  with  the 
object  in  both  cases  of  rendering  the  differences  in 
the  rate  of  activifying  owing  to  unequal  diffusion  etc. 
less.  The  latter  method  proved  a  failure,  the  stirring 
accelerated  the  depolarising  action  on  the  anions,  and  a 
higher  e.m.f.  was  required  before  the  current  density  was 
sufficient  to  induce  passivity,  consequently  when  passive, 
Cp  was  greater  and  the  surface  remained  passive.  The 
alteration  employed  must  obviously  avoid  any  appreciable 
acceleration  of  the  action  in  the  active  state. 

Hydrochloric  acid  appears  to  do  this,  but  before  going 
on  to  these  results  we  would  like  to  call  attention  to 
the  bearing  of  the  above  anolysis  on  pulsations.  Suppose 
an  iron  rod  is  in  1-3  nitric  acid  and  in  the  slowly  dissolving 
condition,  and  suppose  a  very  small  area  becomes  passive 
(say  at  one  end),  electric  currents  will  flow  from  the 
remaining  area  and  tend  to  make  the  passive  spot  active, 
and  many  of  the  conditions  are  just  favourable  to  pul- 
sating or  intermittent  solution  of  the  small  passive  part. 

There  is  a  relatively  huge  anode  and  a  minute  cathode, 
the  "  external  "  resistance  is  but  that  opposed  by  the  iron 
and  is  certainly  much  less  than  that  opposed  by  the 
liquid. 

Current  oscillations  when  the  anolyte  aciivifies  rapidly. — 
On  adding  a  few  drops  of  hydrochloric  acid  to  the 
electrolytic  cell  oscillations  were  obtained  which  differed 
very  much  from  those  described  for  sulphuric  acid. 
On  adding  resistance  at  W  (Fig.  15)  the  oscillations  did 
not  vanish  but  altered  in  period  and  form.  If  W  was 
10  ohms  oscillations  occurred  between  -16  amp.  and 
•05  amp.  as  figured  in  Fig.  23. 


'A. 


F  I  C      27. 


F  I  C       28 


When  W  was  5  ohms  the  current  oscillated  between 
•IT  A  and  •OT  A  and  paused  during  activifying  at  ^12  A 
every  time.     Fig.'^24. 
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When  W  was  4  ohms  motion  was  simihir  but  the  pause 
was  more  detinite.  Ca  was  -21  A,  Op  -OO  A  and  pause  at 
•11  A.  Constvutive  values  for  Pa  +  Pp  in  sees,  were  I 
42,  37.  3y.  42.  MS.  45.  50.  42.  41.  35.  eto.  Forty  minutes 
later  the  oscillations  were  still  in  full  swing  with  about 
the  same  i>eriiKl.  «ir.  3S.  4(i,  42.  34.  4.">.  43.  When  W 
was  3  ohms,  (.'a  \va.s  -23  A  t^  -00  A.  During  aotivifving 
the  neeille  paused  at  -ll  amp.  and  began  to  oseillate 
through  a  small  angle,  then  jumjted  quickly  to  -23  as 
indicated  in  Fig.  25.  Every  period  showed  just  the  same 
effect. 

Pa  +  Pp  in  sees,  was  35.  27.  25.  25.  31.  25,  27,  24,  etc. 

NMien  \\'  was  2  ohms  Fig.  2(>  was  obtained. 

Pa+l»]i  was  24.  24.  32,  2.5.  3S.  24,  20.  32.  etc. 

When  the  resistance  was  1  ohm  the  period  was  20,  19, 

18,  2,3,  20.  22,  23.  20.  21,    21,  21,  22,    30,    23.  etc.  etc. 
and  the  form  as  in  Fie.  27. 

Pa  was  •2t>  \.  and  O^i  00  A.  with  pause  at  -11  A.  When  I 
finally  it  was  reducetl  to  zero  see  Fig.  28,  Ca  was  -32  A.  i 
Cp  nkio  A.  j>au.<e  at  -ll  A.  and  the  periods  17,  16,  17,  17,  ' 
16.  17.  17.  10.  17.  19.  10,  17,  an   hour   later   14,  23.  18,    I 

19.  19.  10.  10.  10.  18.  18.  17,  17,  16,  10,  10,  17,  18.  19,  etc.    I 
These  last  curves  are  what  might  result  if  curves  20  and  16    | 
and  their  corresj>ondine  conditions  were  added  together. 
The  fticillations  of  smaller  amplitude  probably  correspond 
to  transmUsion  of  activity  and  passivity,  up  and  do\Mi 
the  surface,  moving  further  each  time  till  the  whole  is 
active  and  then  the  whole  passive  and  so  on.     It  will    I 
be  noticed  that  the  periods  are  shorter  the  gieater  the    j 
current   density  at   the    anode,    i.e.,  large    amplitude    is    i 
associated   here   with  short   period.     The   apjiearance   of 
the  anode  after  dissolving  intermittently  has  already  been    [ 
described  under  pulsations.  j 

In  spite  therefore  of  the  iise  of  a  stronger  activifying 
solution  and  small  anode  area  the  periods  are  not  perfectly 
constant.  Possibly  variations  in  temperature  may  have 
had  something  to  do  with  this,  and  also  the  diffusion  of 
the  products  near  the  anode  during  the  active  period. 
Possibly  too  the  influence  of  surface  condition  measured 
by  Fawsitt  (52)  may  come  in  and  possibly  too  may  the 
variations  in  the  rest  of  the  circuit  set  up  as  a  secondary 
«ffect.  For  not  only  will  the  e.m.f.  vary  between  the  iron 
electrode*',  but  the  current  strength  and  hence  the  potential 
differences  Ijetween  any  two  parts  of  the  circuit  will  vary 
periodically.  The  temperature  of  the  cell  and  its  heat 
radiation  will  vary  with  the  same  periods.  Further  the 
temperature  of  the  hot  junctions  of  the  thermopile  and 
their  heat  radiation  will  vary  and  consequently  the 
temperature  of  all  objects  in  the  room  will  vary  with 
corre«i)onding  periodicity.  These  results  will  introduce 
■tiper-ix^jsed  effects  and  may  alter  the  period  at  the  cell. 
We  ."hould  like  to  follow  some  of  these  effects  to  their 
iMue  and  compare  them  with  other  periodic  phenomena 
to  be  observed  in  our  daily  life  but  they  bear  too  remotely 
on  the  question.  Mention  however  "may  be  made,  for 
thinking  |>urposes.  of  the  similarity  these  current  oscilla- 
tioitt  present  to  the  discharge  of  a  Leyden  jar  when 
coimected  to  the  ronductors  of  an  electrifying  machine 
which  is  rotated  at  a  steady  rate.  The  flow' of  electricity 
into  the  jar  corre«j>ondH  with  the  establishing  of  polarisa- 
tion and  pa»isivity  at  the  iron  anode  which  opposes  the 
flow  of  riirrent.  Th»n  di.Hcharge  rKicurs  which  corresponds 
to  artivifying  and  the  prfx-ess  begins  again.  Now  the 
electrostatic  dlocharge  may  Ijc  oscillatory  or  continuous, 
and  it  has  recently  Ijeen  Ktated  that  electrolytic  potential 
differences  may  f«  discharged  in  the  same  way  (101). 
Theae  oscillations  had  a  jK-riod  of  only  ,,,,f,V,T,f,  second, 
(in  \.  hyHrorhloric  a^^l  and  .Vi  jier  cent,  sulphuric  acid) 
•"  '  "^'^y  nothing  to  do  with  thcwe  observed 

in  .  which  (orrc-spond  to  the  quantity  of 

«''  '*'    nny    section    of   cither    conductor 

•u: 

I  ;-  r  •')  :-  much  loiif^er  in  the  case  of  passive 

iron  a;,,'  L  (ArrniU  r>f  a  letter  investigation  of  the  stages 
io  wh»<-h  the  phenomf-non  w.-curs. 

^'  '"       '     "  '      '    **•  turned  very  fast  and  the  rate 

**'  the  dJM-harge   may  l>ecome  con- 

^^'  ,  'lids    to   i<»-rmanent   yia-sivity,  and 

if  other  condttKm.ii  in-  altered  it  would  l»c  prj^sible  for  the 
Leyden  jar  to  cea*e  sparking  and  to  discharge  itself 
continaoualy    in    the    ''brush"    form.     This    condition 


would  correspond  to  the  semi-passive  slowly  dissolving 
state.  In  both  cases  the  condition  for  intermittent 
discharges  when  energy  or  matter  is  supplied  at  a  uniform 
rate,  is  that  the  velocity  of  passing  away  of  the  energy 
or  matter  in  question  is  at  some  point  (in  time)  greater 
than  the  rate  of  storage.  Thus  passive  iron  might  exist 
in  all  sorts  of  grades,  out  if  the  rate  of  activifying  be  at 
any  time  greater  than  that  of  passivifying  it  would  be 
still  possible  to  obtain  oscillations,  granted  of  course 
that  other  conditions  obtain,  such  as  appropriate  e.m.f., 
current  density,  etc. 

We  have  made  many  attempts  to  obtain  current 
oscillations  in  solutions  such  as  sodium  carbonate,  potas- 
sium nitrate,  but  have  only  succeeded  in  the  case  of 
sodium  persulphate.  The  periods  were  irregular  viz, 
sees.  58,  3,  8,  6,  23,  30.  33,  39,  42,  45,  47,  50,  55,  59,  63. 
6,  10,  14,  18,  2,  etc.  The  periodic  variations  in  the  period 
are  perhaps  worth  recording. 

C0>JCLUSI0N. 

Finally,  what  are  the  main  conclusions  to  be  drawn  from 
these  experiments  ?  The  main  fact  established  is  the 
intimate  connection  between  the  phenomena  obtained 
w'hen  liquids  are  used  to  passivify  or  activity  on  the  one 
hand  and  those  manifested  when  a  current  is  employed 
on  the  other  hand.  Taken  all  together  we  regard  them 
as  showing  that  the  process  of  passivifying  is  always 
electrolytic,  and  that  when  no  external  current  is  employed, 
current  is  generated  from  one  part  of  the  surface  to 
another. 

In  accordance  with  this  view  we  regard  the  process  of 

passivifying  as  occurring  in  the  following  manner.     When 

iron  is  immersed  in  a  solution  some  of  the  metal  passes 

into  solution  forming  ferrous  ions,  or  the  ferrous  ions  in 

the  metal  pass  into  the  solution,  from  all  parts  of  the 

surface.     The  solution  pressure  of  the  iron  will  not  be  the 

same  at  all  parts  of  the  surface,  e.g.  the  average  round  a 

convex  apex  will  probably  be  greater  than  that  round 

a  concave  hollow.     Consequently  local  electric  currents 

will  arise,  and  if  the  solution  will  act  as  a  depolarizer  at  the 

cathode  of  the  local  current,  the  current  may  persist  until 

it  effects  passivification  of  the  iron  at  the  local  anode. 

In  this  way  a  number  of  very  small  local  cathode  areas 

might  be  associated  in  the  passivification  of  a  much  larger 

local  anode  area,  and  the  rest  of  the  surface  might  become 

passive   nearly   at   the   same   moment   all   over.     If  the 

solution    however    is    not    a    very    vigorous    hydrogen 

depolariser,  or  if  its  action  on  active  iron  is  vigorous, 

passivifying    may    require    quite    a    considerable    time ; 

various  stages  of  semi-passivity  will  succeed  one  another 

until    in    some    spots    the    passivification    may    become 

complete.     When  one  particle  becomes  passive  it  may  at 

once   be   activified,    but   it   follows   from   the   hyperbola 

diagram  that  the  current  density  on  a  small  passive  or 

semi-passive  area  at  the  ends  of  a  rod  is  half  what  it  would 

be  if  the  area  in  question  were  at  the  middle.     Hence 

passivity  may  be  expected  to  be  established  at  the  ends 

first.     iTf  the  rate  of  action  of  the  solution  on  the  passive 

particle  is  small  and   if  the  solution  can  depolarise   it, 

currents   between  the  passive  part  and  adjacent  active 

'    iron  will  not  activify  the  passive  area  but  may  passivify 

the  active   part.     In  this  way,  we  believe,   passivity  is 

established    over    the    surface.     But    what    of    the    last 

particle   of  active   iron  ?     The  resistance  to  an  electric 

i    current  from  or  to  a  point  is  infinite,  so  this  point  will 

probably  never  become  really  passive.     Moreover,  if  there 

are  crevices  and  cvh  de  sac,  on  the  surface,  the  bottom  of 

each  will  be  a  terminus  for  the  spreading  passivity  and 

consequently  there  will  be  an  active  area  there.     These 

yjoints  or  spots  may  l)e  many  or  few  but  it  is  certain  that 

they  will  be  the  origin  of  small  currents  which  will  picrsist 

as    long    as    the    rod    remains    passive.     Passive    iron   is 

soluble,  but  these  active  particles  will  generate  current 

sufficient  to  maintain  it  in  the  passive  condition  so  long 

as  the  liquid  will  continue  to  combine  with  the  electrolytic 

f)ro<luctH  and  prevent  activifying  of  the  passive  jjart. 
f  the  depolarization  fails,  the  rod  will  become  active 
and  the  activity  will  ST)rea<l  from  these  active  particles 
and  principally  from  the  ends  of  the  rod.  We  regard 
the  active  spots  referred  to  in  vacuum  experiments  and 
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the  blue  spots  which  sometimes  appear  when  a  rod  is 
passivified  in  potassium  ferricyanide  solution,  as  con- 
lirraation  of  the  above  mode  of  passivifying.  Other 
evidence  will  be  found  in  the  experimental  part  e.g.  the 
fact  that  the  pulsations  nearly  always  start  from  one  of 
the  ends  of  a  rod. 

As  to  the  cause  of  passivity  itself,  there  is  no  theory 
which  will  explain  these  results  and  the  results  of  others 
so  well  as  that  which  postulates  a  layer  of  magnetic  oxide. 
The  ions  (H)  and  (OH)  can  be  liberated  even  from  aqueous 
solutions  of  salts  which  contain  no  oxygenated  anions,  and 
our  results  go  to  show  that  it  is  the  ion  OH  which  effects 
passivity,  and  it  is  certain  that  this  state  is  due  to  the 
establishment  of  a  solid  phase. 

We  have  not  laboured,  however,  to  establish  any  theory 
as  to  the  nature  of  the  new  phase  which  covers  the  surface 
of  iron  when  it  is  passive.  Our  object  throughout  has 
been  to  find  explanations  of  the  manifold  discrepancies 
in  the  statements  of  others  and  the  hosts  of  conflicting 
experimental  results  obtained  in  course  of  this  research. 
We  believe  that  the  mechanism  of  passivifying,  passivity, 
and  activifying  portrayed  above  is  sufficient  to  explain 
the  difference  observed,  and  the  help  and  insight  this 
affords  has  prompted  us  to  produce  this  paper  in  spite 
of  the  incompleteness  of  the  work  and  its  many  short- 
comings. This  much  however  seems  certain.  Local 
currents  play  a  most  important  part  in  nearly  all  the 
phenomena.  It  appears  that  they  produce  passivity, 
they  cause  passivity  to  spread,  and  are  probably  intimately 
concerned  in  its  maintenance  in  some  liquids  (not,  of 
course,  when  dry).  They  cause  activifying  and  the 
spreading  of  activity ;  they  account  for  the  slowly  dis- 
solving state,  for  pulsating  solution  and  for  the  fact  that 
active  spots  are  present  on  passive  specimens  causing 
great  variation  in  the  resulting  phenomena.  It  seems 
probably  that  somewhat  similar  phenomena  may  arise  in 
all  cases  where  the  e.m.f.  between  the  metal  in  question 
and  the  anolyte  of  a  local  electric  current  is  very  different 
from  that  between  the  metal  and  the  catholyte.  Under 
these  conditions  the  current  density  between  adjacent 
local  electrodes  will  be  exceedingly  great  (e.g.  chromium). 

Much  as  we  should  like  to  remedy  the  defects  and 
pursue  the  work,  there  appears  to  be  no  chance  of  doing 
so  at  present,  owing  to  the  whole  of  our  time  being  devoted 
to  technical  research  and  experiment.  In  many  of  the 
above  experiments  the  quantitative  results  were  so 
variable  that  none  have  been  reproduced  in  the  text,  and 
only  the  general  trend  is  described.  Some  of  the  historical 
matter  has  been  left  out.  On  this  account  we  shall  be 
careful  to  reply  to  any  inquiries  on  the  subject  that  reach 
us  from  other  workers. 

Bibliography. 

The  following  list  contains  references  to  papers  dealing 
with  Passive  Iron  and  subjects  related  thereto :  — 

1.  Andrews    Phil.  Mag.,  12,  p.  305  (1838). 

2.  Do Pogg.   Ann.,    45,   p.    121   (1838). 

3.  Do Roy.  See.  Proc,  46,  p.  176. 

4.  Do Do.  43,  p.  110(1890). 

6.  Do Do.  49,  p.  120(1891). 

6.  Do Do.  49,  p.  481. 

7.  Do Nature,  Vol.  43,  p.  358. 

8.  Do Beiblatter,  14,  p.  1144. 

9.  Do Do.  15,  p.  428. 

10.  Avogadro    Ann.Chim.Phys.,22,p.  361  (1823). 

11.  Brit.  Assoc.  Rep York  Meetinjt,  1906. 

12.  van  Beek    Pogg.  Ann.,  12,  p.  274. 

13.  Bergmann Dissertat    de     diversa     Phlogisti 

quantitatc   in   MetalUs,   Opusc, 
Phvs.  Cheni.,  Vol.  3,  p.  140. 

14.  Beetz Pogg.  Ann.  62,  p.  234. 

16.         Do Do.         63.  p.  420. 

16.  Do Do.         67,  pp.  186,  286,  365. 

17.  Do Arch,  de  I'eleet.,  4,  pp.  509,  600. 

18.  Belck  Dissertation.  Hall  -  A.S.,  1888. 

19.  Bernoulli     Inaugiu'al    Dissertation,    Munich, 

1903. 

20.  Berzelius  Jahrbuch.  1829,  No.  8,  p.  104. 

21.  Do Lehrbuch,  2,  p.  699. 

22.  Do Do.       3,  p.   428. 

23.  Blbart    Nature,  1881,  Vol.  24,  p.  179. 

24.  Le  Blanc Boltzmann,  Festschrift,  183,  1904. 

25.  Do Z.  physik.  Chem.,  Vol.  8. 

26.  Do Z.  Elektrochem.,  11,  p.  705(1905). 

27a.       Do Lehrb.    Elektrochem.,    3rd    Ed., 

p.  237. 
28.     Boutniy  and  Chateau...     Cosmos,  19,  p.  117. 


28a.  Borelll 

29.  Braconnot Annalen,  Chim.,  52,  p.  288  (1833). 

30.  Do Pogg.  Ann.,  29,  p.  174. 

31.  Bredig Beri.,  1898,  p.  2742. 

32.  de  Brenneville J.  Iron  and  Steel  Inst..  2.  p.  40 

(1897). 

33.  Buff Annal.,  102,  p.  265  (1857). 

34.  Cailletet Comptes  Rend.,  68,  p.  395  (1869). 

35.  Caspar!    Z.  Physik.  Chem.,  30,  p.  89. 

36.  Clarke  and  Gordon J.  Amer.  Chem.  Soc.  28,  p.  1534. 

37.  Charpy  and  Gautier  ...     Comptes  Rend.,  112(1891),  p.  1451. 

38.  Chateau  and  Boutmy    .     Cosmos,  19,  p.  117. 

39.  Comey  Dictionary  of  Solubilities. 

40.  Corsepius Dissertation,  Munich,  1886. 

41.  Do Beiblatter,  11,  p.  272. 

41a.  Daniell Phil.  Mag.,  9,  p.  123. 

42.  Do Phil.  Trans  ,  126,  p.  114  (1836). 

43.  Davy   Bakerian    Lecture,    Phil.    Trans., 

3,  p.  383  (1826). 

44.  Do Gilbert'sAnnalen,  51,  p.  206(1815). 

45.  Do Ann.  Chim.  Phys.,  33,  p.  306. 

45a.  St.  Edm6    Comptes  P..end.,  51,  p.  507  (1860). 

46.  Do Do.  52,  p.  930  (1861). 

47.  Do Do.  106,      p.      1079 

(1888). 

48.  Do Comptes  Rend.,  109,  p.  304(1889) 

48a.  Elbs  and  Fischer    Z.  Elektrochem.,  7,  p.  S43  (1900). 

486.  Elbs  and  Niibling     Do.  9,  p.  776  (1903). 

49.  Faraday    Experimental      Researches,     8th 

series,  sections  947  and  996, 
and  Vol.  2,  p.  237. 

50.  Do Phil.  Mag..   9,    pp.    53    and    122 

(1836). 

51.  Do Do.  10,  p.  175(1837). 

52.  Fawsitt   J.  Soc.  Chem.  Ind.,  Vol.  26.  No. 

23,  p.  1133  (1906). 

53.  Fechner Schweigger's  J.,  53,  pp.  141,  129. 

61   (1828). 

54.  Do Lehrb.  des  Galvanismus.,  pp.  409, 

416,  467. 

55.  Do Pogg.  Ann.,  47,  p.  1  (1839). 

56.  Finkelstein   Dissertation,  GSttingen,  1901. 

57.  Do Z.  Physik.  Chem.,  39,  p.  91  (1902). 

58.  Fischer    Pogc  Ann.,  6,  p.  52. 

69.     Foerster  and  Pistiet    ..     Z.  Elektrochem.,  10,  p.  714(1904) 

60.  Franklin  and  Nichols  . .     Araer.  J.  Science,  1886,  p.  272. 

61.  Do.  Do.       ..  Do.  1889,  p.  419. 

62.  Frauenberger  and  Kgl.  Bayer  Akad.  Ber.,  34,  p.  201 

Muthmann.  (1904). 

63.  Do.  Do.  Z.  Elektrochem.,  10,  p.  929. 

64.  Fredenhagen Z.  D  >.  11,  p.  762. 

65.  Do Z.  Physik.  Chem.,  43,  p.  1. 

66.  Gauther     Schweigger's  Jahrb.,  1827, 1,  p.  462. 

67.  Gautier  and  Charpy  . . .     Comptes  Rend.,  1891,  p.  1451. 

68.  Gmelin  Handb.  Theor.  Chem.,  Vol.  1.  part 

],  p.  326. 

69.  Goldschmidt  and  Haber     Z.    Elektrochem..     12,     pp.     49, 

74  (1906). 

70.  Gordon  and  Clarke J.  Amer.  Chem.  Soc,  28,  p.  1534. 

71.  Do.         Do Z.  Elektrochem.,  12.  p.  769. 

72.  Grove Phil.  Mag.,  Series  3,  Vol.  16,  p.  292. 

73.  Do Pogg.  Ann.,  48.  p.  300. 

74.  Do Do.         49,  p.  600. 

75         Do Do.  63,  p.  424. 

76.  Do Arch.  Electr.,  Vol.  4,  p.  167. 

77.  Haber  and  Goldschmidt     Z.   Elektrochem.,    12,  pp.  49,  74 

(1906). 

78.  Haber  and  Patterson  . .     Z.  anorg.  Chem.,  51,  p.  366  (1906). 

79.  Hauser  and  Lorenz    ...     Z.  anorg.  Chem.,  61,  p.  81. 

80.  Heldt J.  prakt.  Chem.,  90.  p.  257. 

80a.  H.  v.  Helmoltz       Messungen   und    die    Fortpflanz. 

der  Reizung  in  den  Nerven, 
Band  2,  p.  764. 

81.  Heerer  Mitt.  Gewerbver.  Hannover,  1856, 

p.  342. 

82.  Herschel    Ann.  Chim.  Phys.,  54,  p.  87  (1833). 

83.  Do Pogg.  Ann.,  32,  p.  211  (1834). 

84.  D) Phil.  Mag.,  11,  p.  329(1837). 

85.  Hittorf Z.  Physik.    Chem.,   25,     p.     729 

(1898). 

86.  Do Z.  Physik.  Chem..  30. 

87.  Do Do.  34,      p.      386 

(1900). 

88.  Do Z.  Piiysik.  Chem.,  40. 

88a.     Do Z.  Elektrochem.,  Vols.  4,  6  and  7. 

89.  Hollis Proc.   Cambridge   Phil.   Soc,    12, 

p.  462  (1904). 

90.  Holtz   PhysikaL  Z.,  6,  p.  480  (1905). 

91.  Hostelet      J.  iron  and  Steel  Inst.,  Abs.  No.  4, 

1906,  p.  922. 

92.  Joule    Phil.  Mag.,  24.  p.  106(1844). 

93.  Do Pogg.  Ann.,  47,  p.  418. 

94.  Keir  Phil.  Trans.,  80,  p.  359  (1790). 

95.  Do Schweigger's  .1.  Chem.  Phys.,  63, 

p.   161   (1826). 

96.  Scheurer-Kestner Ann.  Chim.  Phys.,  1859,  Series  S, 

Vol.  S.s,  p.  330. 

97.  Do.  .T.  prakt.  Chen).,  S3,  p.  209  (1861). 

98.  Do.  Bull.  Soc.  (Iiini.,  1862. 

99.  Kirwan    "  On  Phlogiston,"  1789.     Precipi- 

taUon  of  Metals,  p.  244. 

100.  KOnigsberger  and  Belbliitter,  29,  p.  711. 

MUUer 

101.  KrUger J.  Iron  and  Stecllnflt.,  Abs.  No.  4, 

1906. 


V\6         HH\THaiTK— THE  PASSIVIFYING,  PASSlVtT?,  AUD  ACTI\1FY1NG  OF  IRON.      [Aujf.  a,  1907. 


lOi     LewU J.  Amer.  Chem.  Soc,  28,  p.  158. 

lOte.  Leykauf  and  Ohm   . . .  Pogceudorfs  .\niialen.  63,  p.  389. 

103.  LieN-now   and  SUasstT  Z.    EUktrochem. 

103a.   l.orvu:     Z.  anori;.  Clu-iu..  li,  p.  393  (1896). 

1*4.  Lon-ni  and  Haoser    ..                 1> '.            51,  p.  81. 

105.  Luii«v    Dingl..  -261.  p.   131. 

lOe.     l.uthex     Z.  Elektivcheiii.,  I'A  p.  596. 

107.     Maas    Bull.  Acad.  roy.  de  BrusoUes,  1839, 

p.  440. 

106.  ManDaniol    Schweigcer's  Jahrb.,  1827,  Vol.  1, 

p.  452. 

10».     Manno Z.  anorg.  Chem..  Vol.  29,  p.  2. 

110.  Martins Pogg.  .Xnu  .  Vol.  55,  pp.  437,  612. 

111.  l>o.     l>o.  61,  p.  121. 

Hi.  l)o Do.  63,  p.  412. 

lis.  Do LInstitut.  March,   1S45. 

114.  Do Mcin.  dc  Bru.xelles.  19.  p.  21. 

116.  Do Bull.    .-Vcad.    rov.    de    Bruxelles, 

Vol.  7,  p.  393  (1840). 

lift.     Mictoei .\rch.  des  Sci.  Phys.  et  Nat.,  (4), 

10.  p.  122  (1900). 

117.  MIUOQ    Compt*"?  Kend.,  21,  p.  47. 

118.  Do Pogii.  Ann.  57,  p.  289. 

ll».     Moitsan CompU-s  Kend.,  84  (1877),  p.  1296. 

120.  Do Do.  86.  (1878)  p.   600. 

121.  MooMOB    Pogi?.  .\nn.,  39.  p.  330  (1836). 

122.  IKj Bibl.  univ.  de  Geneve,  1836. 

122«i.  Mono Fatigue  (1904). 

12a.     Mttgdao Z.  Klektrochcm.,  9,  p.  442  (1903). 

ItSm.  MtllfT    Z.  phvsik.  Chem.,  48,  p.  577. 

124.  Do Do.  43,  p.   1. 

124«.         I>o Z.  Klektrochem.,  10,  p.  519(1904). 

125.  Muller  and  Kdnigs-  Beiblatt«r,  29,  p.  711. 

IfTgft. 

126.  Muthniann  and  Krauen-     Kgl.  Baver  Akad.  Bar.,  34,  p.  210 

herger.  (1904). 

1«7.  Do.  Do.  Z.  Klektrochem.,  10,  p.  929. 

127«.  Strwt  and  Leasing    ..     Chem.  Centr.,  1902,  2,  p.  241. 

1X&.     Xeomann    Z.  physik.  Chem.,  14,  p.  193  ( 1894). 

12».     Nirhob  andFraokUn..     .\nier.  .1.  Science,  (3),  34,  p.  419 

(1889). 
130.  Do.  Do.  Ani.r.  J.  Science,  31,  p.  272(1886). 

ISI.     NickUf      Pogg.  Ann.,  90,  p.  351. 

132.     Noad    Phil.  Mag.,  10,  p.  276. 

132*.  Oent«d    Ann.  Chim.  Phys..  Vol.  22,  p.  358 

(1823). 

IM.     Ohm Pogg.  .\nn.,  63,  p.  389. 

IM.     Ordway  Amer.  J.  Science,  (2),  40,  p.  316 

(1865). 

135.         Do J.  prakt.  Chem.,  99,  p.  366  (1866). 

13«.     Omod    Pogg.  Ann.,  96,  p.  498. 

137.     Oatwald Klektrochem.  Chap.  14,  p.  696. 

1»8.         Da     Abband  der  math.   phys.   CI.   d. 

Ko'ige.  Sachs.  Ges.  d.  Wisa., 

Vol.  25,  No.  4  (1899). 
13».  Do Do.  Vol.     26.     No.     2 

(1900). 

1 40.  Do Z.  Klektrochem.,  7,  p.  635. 

141.  D.. Z.    Phvsik.    Chem.,     35,    pp.     211 

and  3:1.   1900. 
141«.  Otto Book.  p.   901. 

142.  Pattcnon  and  Haber  .     Z.  anorg.  Chem.,  51,  p.  356  (1906). 

143.  Perrtlt Deir  Aaone  chimica  dell'  Acqua 

Ropra  I  Soli  e  sopra  gli  .\cidi 
(pamphlet)    Roma,   1861. 

144.  PfaJI .SchweiggcrB  J..   53,  p.   77. 

145.  Do (filbert  R  Ann.  Physik.,  1821.  vol. 

69,   p.   M4. 

14i«.   inrfUpa    Phil.  .Mag.  (3),  33,  p.  .509. 

14«.     PlKO^t  and  Foenter  ..      Z.  Klektrochem.,  10,  p.  714(1904). 

147.     Eamano    Ber,  14,  p.  1430  (1881). 

14*.         D. Do.  14.   I).   1933. 

I4».     dr   K>KnoB    Compt.s  Kend.,  79.  p.  299  (1874). 

I*«.     E««ard    Do.  79,  p.  159. 

151.     Ri««^(Hd     7.  Klektrochem,  12.  p.  621  (1906). 

lU.     iUU«r    Schwpiggerii     Jahrb.,      1827,     1, 

p.   4.52. 

1»3.     4e  I*  BlTC   Arrh.  Klectr.  No.  5,  p.  267. 

1*4.  Do Ann.  Chim.  Phys.,  Vol.  30,  p.  :{4 

(l>«27(. 

<**  iHi Pogg    Ann  .  Vol.  M(.  p.  425. 

IMS.    lUrr     Z.  pliviikCliem.  M,  p.  109. 

IM.     Haknr Z.  K|.  ktroclni,,..  12.  p.  n:',7. 

•*'        •*« Z.|'hyfiik.  r|i.rn.,54.  p.  641  (1906). 

I»«.     MMnMa PWI.   Mag.,   Vol.  II,  p.  .144  (1837). 

*•••  po-       I>o.       V'.l.    0,  p.  53  (1836). 

IM^  Do Do.       V.,1.  10.  p.  267(1837). 

'•••  Do Pogg.  Ann.,  37.  pp. :»«».  590(1836). 

!•••.  I>o Do.  38,  pp.  444,  492. 

••••  I>« Do.  39,  p.  342(1836). 

;•*-  J**       •••  I>o.  39.  p.  1:J7  (1836). 

1«3.  Do.        %.  .  .  Ju,.  40,  p.   193. 

I»4.  Do.       l>o.  41,  p.  42. 

!•*.  Do Do.  43.  p.  1 7 

!•«  Do Do.  57.  p.  «:;. 

I«7.  Do iKi.  iw,     pp.     149,     421 

(IH4:!). 
!••.  Do  Wbl.  nnlv.  nouv.  Sifie    Vol     18 

p.  ;i«B. 

IM.  Do  Btbl.  iinlv     nouv.    Hurie     Vol     O 

p.    4i»«.  ' 

170.  Do.  ..      Arrh.  •rlertr,  2.  p.  240  (1842) 

171.  Hrbten  ..      Pogg.  Ann.  In7i: 

17X.     HckmHrnn*   i.  fVm    Phymk  ,   ISZS,  Vol.  63 

p.   167. 


173.  Scott   Dissertation,  GOttingen,  1398. 

174.  Senderens    Bull.  Soe.  Chim.,  15.  p.  671  (1896). 

175.  Dii Do.  17,  p.  279(1897). 

176.  Strasser  and  Liebenow      Z.  Klektrochem. 

177.  Sylvester Gehlen's  J.  Chem.  Physik.,  1,  p. 

539  (1806). 

178.  Thenard    Ann.    Chem.    Phys..    56,    p.    270 

(1805). 

179.  Thiel       and     Windel-       Z.  Klektrochem.,  12,  p.  737  (1906). 

Schmidt. 

180.  Thomlinson Koy.  Soc.  Proc.    10,  p.  403. 

181.  Do Do.  17,  p.  240. 

182.  Do Do.  18,  p.  533. 

183.  Do Phil.  Mag.,  1867. 

183o.  Do Trans.  Chem.  Soc,  22,  1869,  p.  125. 

184.  Varenne Comptes  Rend.,  89,  p.  783. 

186.  Do Do.  90,  p.  998  (1881). 

186.  Vauquelin  Allg.  J.  Chem.,  3,  p.  331  (1799). 

187.  Veley  Roy.  Soc.  Proc,  46,  p.  216. 

188.  Do J.    Chem.    Soc.    Abs.,    1891,    48, 

p.  458. 

189.  Venator Dingl.,  261,  p.  133. 

190.  Wartmann    Es.sai  historique  sur  les  ph6nora6ncs 

de    relectrochimie    (Genfive, 
1838). 

191.  Westlar   Ann.  Mines,  1832,  2,  p.  322. 

192.  Do Mag.  Pharm.,  1830. 

193.  Wetzlar  Schweigger's  J.,  49,  p.  470  (1827). 

194.  Do Do.  50,  pp.  88,  129. 

195.  Do Do.  54,  p.  324  (1828). 

196.  Do Do.  56,  p.  206. 

197.  Do Do.  58,  p.  302  (1830). 

198.  Do Berzelius  .T.ihresb.,  No.  8,  p,  104. 

199.  Wiedemann    Lehre   vom.    Galvanismus,    1872, 

Vol.  1,  p.  738. 
199a.  Do Lehrb.  Electr.,  2,  p.  820  (1894). 

200.  Windelschmldt  and  Z.  Klektrochem.,  12,  p.  737  (1906). 

Thiel. 

201.  Winkelmann     Ann.  Physik.  18,  p.  589. 

202.  Wohler    Pogg.  Ann.,  85,  p.  448. 

203.  Do Liebig    Annalen  Chem.     Pharm., 

82,  p.  248. 

204.  Zirnit^  Chem.  Zeit,  12,  p.  355. 

Discussion. 

Professor  Thos.  Turner  stated  that  he  was  certainly 
under  the  inipre.5sion  that  the  magnetic  oxide  theory  wa.s 
the  more  generally  accepted  one,  but  Mr.  Heathcote  had 
given  so  many  reasons  to  show  that  reasonable  sujiport 
could  be  adduced  in  favour  of  other  explanations,  that  he 
should  look  forward  to  reading  the  pajwr  with  a  great 
deal  of  pleasure. 

Dr.  Alex.  Findl.w  said  that  he  also  was  tmder  the 
impression  that  the  most  generally  accepted  theory  to 
account  for  passivity  was  the  oxide  or  hydroxide  theory. 
He  did  not  know  that  it  wa,s  necessarily,  the  ferric  oxide, 
the  Fe304,  but  there  was  a  formation  of  oxide  on  the 
electrode  which  explained  the  phenomena  which  were 
observed.  He  l)elieved  that  the  theory  was  put  forward 
chiefly  on  account  of  the  electrode  potentials.  He  would 
like  to  ask  whether  in  the  exjicrimental  work  done  by 
others,  on  the  electrode  potential  measurements,  the  gas 
polarisation  had  been  taken  account  of,  and  had  been 
distinguished  from  the  potential  which  one  got  from 
ordinary  passive  iron.  He  did  not  know  whether  the 
cxjMjrinients  of  I)rs.  Inglis  and  Taylor  on  the  passivity 
or  quasi-pa.ssivity  of  aluminiuni  would  also  come  in  with 
a  view  of  explaining  lliese  passive  phenomena.  They  ])ut 
forward  the  view  that  the  ability  of  aluminium  to 
rectify  .an  electricr  current  was  duf  to  the  formation 
of  a  film  of  hydro.xidi!  which  was  ])ermealjle  to  certain 
ions,  jjut  wiis  irn|)ermcablc  to  the;  8ull»hate  ions.  C'on- 
H(>(|uently  in  a  solution  of  a  sulphaUt,  ahiiniiiium  could  be 
rendcnci  im.s.sive,  whereas  in  the  solutions  of  halogen 
salts,  aluminium  could  not  be  rendered  passive.  He 
thought  that  such  an  explanation  might  tx^  ])nt  forward 
to  explain  the  pa.ssivity  of  iron. 

Mr.  .J.  C.  Sheldon  asked  if  Mr.  Heathcote  liad  observed 
that  nickel  l>ehaved  apparently  in  a  similar  way  to  iron 
with  regard  to  jiassivity  ? 

.Mr.  H.  L.  HEATMt;f)TE,  in  rej)ly,  said  he  iK-lieved  himself 
that  up  to  about  six  or  seven  years  ago,  the  Fe3,()4  film 
was  the  generally  a<'eept<id  theory  although  not  unani- 
mously, iiut  since  then  several  pa|K-rs  ha<l  been  imb- 
lished  in  which  opposition  was  a|)parent,  and  in  which 
thf  authors,  for  the;  most  part,  favoured  the  oxygen 
theory.  They  jiointz-d  out  that  the  pof^-ut  ial  of  a  jtn.'<sive 
piece  r»f  iron  \v(i<  exactly  that  of  platiiiurn.  and  Iwiiaved 
OH  if  covered  with  a  film  of  oxygen.     It  took  the  potential 
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of  any  solution  in  which  it  was  placed  unless  the  solution 
activified  it.  Dr.  Findlay  asked  whether  the  ordinary 
gas  polarisation  played  any  part,  or  whether  it  was 
eliminated.  He  thought  this  was  answered  by  his  previous 
renaarks.  It  took  the  potential  of  solution,  but  the 
passive  condition  could  exLst  quite  apart  from  any  gas. 
Reference  had  been  made  to  the  semi-permeable  mem- 
brane. That  theory  had  already  been  put  forward,  viz.. 
that  passive  iron  was  covered  with  a  sort  of  network 
through  which  active  iron  might  pass  and  exercise  an 
influence. 

Dr.  Morrell  suggested  that  there  might  be  some  com- 
bination between  the  iron  and  the  anion  of  the  electrolyte 
and  that  this  preliminary  process  caused  passivity.  That 
was  rendered  unlikely  by  the  fact  that  iron  passivified  in 
potassium  ferricyanide  was  perfectly  colourless.  Some- 
times it  was  blue  in  places,  but  it  was  only  where  it  was 
active  and  not  passive.  Mr.  Lewis  had  inquired  whether 
he  had  made  any  experiments  on  iron  in  different  states — 
in  particular  on  hard-drawn  wire  and  annealed  wire. 
Professor  Senderens,  and  de  Brenneville  had  studied  the 
matter,  and  had  experimented  with  silver  solutions, 
finding  very  little  difference  between  annealed  and  hard- 
drawn  metal  when  exposed  to  the  action  of  silver-nitrate. 
De  Brenneville  studied  it  from  the  point  of  view  of 
allotropic  theory  but  found  nothing  to  associate  passive 
iron  with  any  of  the  known  forms  of  allotropic  iron. 
Nickel  had  been  referred  to.  The  passivification  of  that 
metal  had  been  studied  by  others  who  had  proved  that 
for  nickel  at  any  rate  passivity  was  due  to  the  layer  of 
oxide. 

His  conclusions  on  the  whole  matter  were  that  the  facts 
brought  forward  in  the  paper,  and  those  discovered  by 
other  workers,  supported  the  FcsOi  theory  more  strongly 
than  any  other.  The  authors  who  supported  the  oxygen 
theory,  and  who  haxi  been  referred  to,  mentioned  a  great 
number  of  objections  to  the  Fe304  theory,  but  he  had 
found  that  many  of  the  statements  were  not  borne 
out  by  facts.  Certain  of  their  results  were  explained  by 
different  reasons  than  those  they  mentioned. 

With  regard  to  the  question  of  the  rusting  of  iron  he 
had  not  found  either  of  the  theories  mentioned  by  Dr. 


Davidson  of  much  help  in  the  practical  prevention  of 
rusting.     Passive  iron  rusted  less  rapidly  than  ordinary 
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THOMAS  B.    EVANS. 

Thomas  B.  Evans,  Ph.D..  was  born  in  Cincinnati 
in  1863,  where  he  received  his  early  education.  He 
next  proceeded  to  the  Columbia  School  of  Mines,  New 
York.  After  graduating  there,  he  went  to  Erlangen 
in  Germany,  where  he  took  his  Ph.D.  degree  in  1886. 
Returning  to  America,  Evans  commenced  practice  as  a 
public  analyst  in  Atlanta,  Ga.,  and  later,  accepted  the 
engagement  of  chief  chemist  of  the  Procter  and 
Gamble  Company.  He  next  accepted  the  post  of 
lecturer  in  the  Massachusetts  Institute  of  Technology, 
Boston,  which  he  filled  from  1892  to  1895.  At  the 
close  of  this  period.  Dr.  Evans  became  chief  chemist 
to  the  American  Cotton  Oil  Company,  which  position 
he  occupied  for  four  years.  But  his  heart  was  fixed 
on  the  work  of  education,  and  in  1901  he  accepted  an 
appointment  as  assistant  professor  of  organic  and 
technical  chemistry  in  Cincinnati,  his  home-city,  even- 
tually succeeding  to  the  professorial  chair.  In  1905, 
Professor  Evans  was  made  Dean  of  the  College  of 
Engineering,  and  he  only  resigned  this  post  when 
health  failed  him.  Since  the  year  1896,  he  has  been  a 
member  of  this  Society.  He  was  also  a  member  of  the 
Council  of  the  American  Chemical  Society.  He  wrote 
and  published  a  "  Laboratory  Manual  of  General 
Chemistry,"  and  in  addition  contributed  coiLsiderably 
both  to  scientific  and  technological  research.  He  was 
specially  sifted  as  a  speaker  and  lecturer.  He  died  in 
Julv,  1907. 
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Patents. 

Vacuum ;     Process    and    means    for    producing    a , 

applicable  for  raising  liquids  and  for  other  purposes. 
E.  Wiart,  Ferte- Bernard,  France.  Eng.  Pat.  2111, 
Jan.  28,   1907.     Under  Int.   Conv.,  Jan.  29,   1906. 

Steam  at  a  minimum  pressure  of  100  lb.  per  sq.  in.  and 
at  170°  C,  is  admitted  to  a  vessel,  and  drives  out  the 
contained  air  through  a  flap-valve.  When  the  air  has 
been  expelled,  the  steam  supply  is  automatically  shut  off, 
and  a  small  quantity  of  water  is  injected  into  the  vessel 
in  an  atomised  condition.  This  causes  an  immediate 
condensation  of  the  steam  and  the  production  of  a  vacuum, 
which  is  utilised  to  raise  liquid  into  the  vessel.  Wlicn  the 
liquid  reaches  the  top,  it  lifts  a  float  which  opens  an  aii- 
valve,  and  the  liquid  then  flows  out  through  the  delivery 
pipe.  The  various  steps  of  the  process  arc  arranged  to 
be  automatically  repeated. — VV.  H.  C. 


Vacuum ;     Process    and    means   for    producing by 

condensation  of  steam.     E.  Wiart,  Ferte-Bernard,  France. 
Eng.  Pat.  2242,  Jan.  29,  1907. 

The  claim  is  for  an  improvement  in  the  jjroccss  described 
in  the  preceding  abstract,  and  consists  in  employing  a 
doubly  conical  vessel  and  in  breaking  up  the  steam 
previous  to  its  entry,  by  passing  it  through  metal  shavings 
contained  in  the  steam-pipe,  and  delivering  it  through  a 
])erforated  nozzle.  The  condensation  of  the  steam  uuiy 
also  take  ])hice  spontaneously,  or  may  be  brought  about 
by  "an  electric  spark." — W.  H.  C. 


Filters. 


K.  Kiefer,  Cincinnati,  Ohio.  U.S.A.     Eng. 
15,304,  July  5,  1906. 


Pat. 


A  numbek  of  di.sc8  of  compres.siHl  pulp  are  supcrtKJscd  in  a 
drum  or  casing,  each  disc  being  separated  from  the  adjacent 
ones  by  circular  grids  or  "  liquid  conductors."  The  discs 
have  a  central  jx-rforation  and  are  more  strongly  com- 
pressed at  the  periphery  and  at  the  centre  tlian  elsewhere. 

c  2 
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The  prWis  havp  rims  on  Kith  skies  at  the  ixriphery  and 
the  centre  to  ionvs|»onil  with  the  more  conipro.<seti  parts 
of  the  discs,  and  the  rims  of  alternate  sn"ids  are  perforated 
»t  the  centre  and  at  the  j>eriphery  resjxxtively.  The 
hquKl  to  be  tiltortxi  is  fetl  into  the  drum  and  passes  down 
a  narmw  annular  sjv»oe  between  the  etlges  of  the  discs 
and  the  drum.  It  enters  the  j>eriphcral  i>erforations  of 
the  prids,  jvisses  through  the  pulp  discs,  and  escapes 
throuirh  the  central  {>erforations  to  a  central  discharge 
channel.— \V.  H.  C. 


FiUndiag  machipts.     A.   Schlieper.   Elberfcld,  Germany. 
Eng.  r^t.  7463,  March  28,  1907. 


The  liquid  to  l-e  filterH  is  fed  from  the  hopper,  r,  into 
tJx?  filtCT-baK.  «.  and  if  compressed  between  the  rollers, 
•.  n,  earned  on  the  endless  chains,  ro,  m.  which  travel 
OTCT  the  Bprorke^ wheels,  g.  g,  k,  k.  The  latter  are 
routed  by  gearing  from  the  pulley,  e/.-W.  H.  C. 

8«»irator»:    Ctntrifiufal  liquid .     E.   Seger.   Stock- 

bohn.  Swedet).     Eng.   Pat.   11.060,  May  11,   1907. 

5?  ••■toal  feed  tube  which  carries  the  partition  plates, 
kM»iM^  at  fArh  f-nd,  between  which  the  plates  are 
oiplMeMle  for  cleaning,  but  which  prevents  the  plates 
Jw*  Wof  reiBOfed  from  the  dnim  without  the  tube. 
n*  plalM  Moaeqaently  alwayn  reUin  the  same  relative 
•■•  ^  yom^kn.  In  a  mrxiitication.  the  tube  is  made 
ia  two  pM««  ooe  of  which  sliden  within  the  other 

— W.  H.  C. 


March 


Brorke.     Fr.      Pat.     375,361. 
4.   11K»7. 


Tm  (um^rr  in  h<at<^  with  gaw»nj8  fuel.  tireTiounly 
D>u»«l  with  steam  and  an  at/^misod  limiid  fuH  in  order 
to  atUin  •  TCTV  hidh  temperature.  The  air  necessary 
far  combortion  is  preheated  by  jna«*ing  it  alternately 
arovffa  ooe  f/f  two  regrntTaUirii.  The  If.wer  parts  of  the 
[^•-prn4>K«T«  are  m'^lr*.^^  in  l<n»ai  r>rovid<;d  with  dampers 
to  nigoUte  the  adinMioD  of  air.— W.  H.  C. 


Classifying   solid    materials   according   to   their   size   and 

density;    Apparatus   for   .     R.    E.    Trottier.     Fr. 

Pat.  375,246,  May  9,  1906. 

See  Eng.  Pat.  17.081  of  1906  ;  this  J..  1907,  814.— T.  F  .B. 


II.— FUEL,   GAS,   AND    LIGHT. 


Coal  in  Borneo.     Eng.  and  Min.  J.,  July  29.     [T.R.] 

An  article  in  the  "  Australian  Mining  Standard "'  gives  an 
account  of  the  discovery  of  coal  in  the  island  of  Borneo. 
Extensive  coal  measiires  have  been  found  on  the  Bnmai 
river  in  north-east  Borneo,  where  facilities  for  working  are 
such  as  to  permit  of  coal  being  marketed  at  a  very  low  cost. 
The  river,  which  is  a  deep  broad  stream,  luns  past  the  out- 
crop, and  sea -going  vessels  can  an  hor  very  near  the  mouth 
of  the  tunnel.  In  the  early  part  of  1906  a  shipment  of  1500 
tons  was  made  to  Hong-kong,  where  investors  have  secured 
concessions  which  include  10  seams  of  bituminous  coal  of 
various  thicknesses,  the  work  now  beine  carried  on  in  a  seam 
18i  ft.  thick. 


Patents. 

Fuel ;  Manufacture  of  an  artificial  — 
or  refuse.  L.  A.  Robert,  Paris. 
Jan.   19,  1907. 


-  by  utilising  waste 
Eng.    Pat.    1446, 


Abottt  800  kilos,  of  finely  pulverised  waste  or  refuse, 
after  being  passed  between  rollers  to  remove  the  greater 
portion  of  the  moisture,  are  completely  sterilised,  without 
removing  the  whole  of  the  remaining  moisture,  by  being 
passed  rapidly  over  a  series  of  shaking  screens  set  in  a 
furnace  and  heated  to  from  150°  to  250°  C.  The  mass 
is  then  kneaded  with  about  10  kilos,  of  calcium  oxide 
and  about  3  kilos,  of  sulphur,  when  it  is  said  to  form  a 
good  agglutinant.  The  resulting  material  is  mixed 
with  a  paste  formed  of  20  litres  of  mineral,  shale  or  other 
similar  oil,  8  kilos,  of  resin,  50  kilos,  of  pitch,  50  kilos. 
of  charcoal,  and  100  kilos,  of  coal  or  coke.  Aiter  being 
thoroughly  mixed  and  kneaded,  the  mass  is  formed  into 
briquettes. — W.  H.  C. 

:    Air  gas  ;   Apparatus  for  making .     J.  and  G.  Keith, 

London.     Eng.  Pat.  6183,  March  14,  1907. 

I  In  apparatus  for  making  air-gas,  the  gasoline  or  other 
carburctting  liquid  is  usually  measured  out  in  definite 
quantities,  in  proportion  to  the  air  passed,  by  means  of  a 
measuring  device  actuated  by  a  mechanical  coimection 
between  it  and  the  ram  of  the  motor.  According  to  the 
present  invention  the  measuring  device  is  operated  without 
any  such  mechanical  connection,  but  by  means  of  a 
small  separate  hydraulic  cylinder,  which  is  so  connected 
to  the  main  motor  cylinder  that  for  every  stroke  of  the 
main  piston,  the  auxiliary  piston  also  makes  a  stroke. 

— H.  B. 

Suction  gas  plant  ;    Impt.  in  [starting] .     A.  Kunzler 

and  F.  Schneider,  Baden,  Germany.     Eng.  Pat.  7405. 
March  27,   1907. 

,  The  starting  of  the  producer  is  efTecto<l  by  means  of  a  fan 
'  or  blower  <lriven  by  a  water-motor,  the  water  supply  for 
which  is  obtained  through  a  valved  branch-pipe  leading 
from  the  water  inlet  to  the  scrubber  and  the  water 
outlet  of  which  is  connected  to  the  wiste  pipe  of  the 
scrubber. — H.  B. 

Generator  for  gas,  u-ith  recover//  of  by-products.  B.  Junquera. 
Fr.  Pat.  375,650.  March  13,  1907. 

The  prfKlnoor,  which  is  designed  for  use  with  pulverised 
coal,  comprises  a  conical  combiistion  chamber,  oiM;n  at 
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the  bottom  and  resting  in  a  water-sealed  ash-pit ;  a 
burner  at  the  top  of  the  chamber,  through  which  pulverised 
fuel  and  air  saturated  with  steam  are  admitted  in  regu- 
lated quantities  ;  and  apparatus  for  cooling  and  scrubbing 
the  gases.  The  gases,  on  leaving  the  producer  proper, 
pass,  on  their  way  to  the  scrubber,  through  a  tubular 
heat-interchanger,  which  is  situated  above  an  extension 
of  the  water-sealed  ash-pit,  and  through  which  a  counter 
current  of  moLst  air  flows  on  its  way  to  the  producer. 
An  annular  series  of  gas  flames  is  arranged  at  the  base 
of  the  combustion  chamber  within  its  hollow  walls,  and 
the  whole  is  enclosed  in  an  outer  casing,  through  wluch 
the  air  and  steam  circulate. — ^H.  B. 

Suction  gas  'producer.     J.  B.  Catteau.     Fr.  Pat.  375,656, 
March  13,  1907. 

The  gas-outlet  pipe  of  the  producer  is  surrounded  by 
a  concentric  jacket  serving  as  a  vaporiser,  into  which  the 
water  supply  is  dropped,  the  air  drawn  dowTx  through  the 
jacket  mingling  with  the  steam  and  passing  through  an 
annular  metallic  superheating  chamber,  at  the  base  of 
the  producer,  which  communicates  with  both  faces  of  the 
fire-grate.  A  second  annular  metallic  chamber,  concentric 
with,  and  of  smaller  diameter  than,  the  first,  receives  a 
separate  supply  of  water,  and  the  steam  generated  there- 
from issues  through  a  series  of  orifices  into  the  fuel. — H.  B. 

Gas  producer.     J.  A.  J.  M.  Dobbe  du  Plessis.     Fr.  Pat. 
375,896,  March  19,  1907. 

Thb  producer  is  surrounded  by  a  series  of  superposed 
annular  chambers,  through  which  the  air  supply  passes  ; 
in  the  uppermost  chamber  the  air  is  heated,  in  the  next 
(which  serves  as  a  boiler  and  is  fed  with  water)  it  mixes 
with  steam,  and  in  the  lowest  chamber  it  is  superheated, 
before  entering  the  enclosed  ash-pit  beneath  the  fire- 
grate.— H.  B. 

Gases  ;  Process  of  purifying  [dehydraiing] .    J.  Babin, 

et  Soc.  L'Air  Liquide  (Soc.  Anon.  p.  I'Etude  et  I'Explcit. 
d.  Procedes  G.  Claude).     Fr.  Pat.  375,887,  May  26,  1906. 

The  air  or  other  gas  to  be  treated,  after  purification  by 
ordinary  methods,  is  first  submitted  to  a  primary  de- 
hydration at  the  atmospheric  temperature  (by  means  of 
calcium  chloride,  for  example)  ;  it  is  then  cooled  to  a 
temj)erature  somewhat  above  the  saturation  point  of 
the  residual  moisture  and  is  again  dehydrated  ;  and  is 
further  dehydrated  in  this  manner  at  progressively  and 
systematically  decreasing  temperatures.  By  keeping  the 
temperature  rather  above  the  dew-point  at  each  stage, 
the  deposition  of  dew  or  rime  upon  the  cooling  surfaces 
is  prevented.  A  preliminary  purifier  is  described,  in 
which  the  air  or  other  gas  is  mixed  with  a  spray  of  milk- 
of-lime  or  the  like,  the  spray  being  produced  by  the 
injector  action  of  the  inrushing  air,  as  in  an  ordinary  scent 
spray. — H.  B. 

CHow  bodies  for  incandescence  electric  lamps  ;  Manufacttire 

of .     H.  Kuzel.     Fourth  Addition,  dated  Feb.  27, 

1907,  to  Fr.  Pat.  359,025,  Jan.  9,  1905  (this  J.,  1906, 
308,  976,  1084  and  1085).  Under  Int.  Conv.,  June  2, 
1906. 

For  the  purpose  of  increasing  the  available  concentration 
and  stability  of  the  colloidal  "  solutions  "  of  the  metals 
and  oxides  mentioned  in  the  principal  patent  and  previous 
additions  thereto,  there  are  added  .small  quantities  of 
organic  "  protective  colloids,"  such  as  gum  arabic,  gelatin, 
etc.  The  plastic  mass  is  then  formed  into  filaments, 
■which  are  dried  and  then  heated  gradually  to  a  white  heat 
in  vacuo,  or  in  an  indifferent  atmosphere,  or  in  an  atmos- 
phere containing  hydrogen. — H.  B. 

Oasea  ;  Process  for  absorbing,  condensing,  or  purifying . 

F.  Brandenburg.  Fr.  Pat.  375,962,  March  21,  1907. 
Under  Int.  Conv.,  April  4,  1906. 

SbkU.S.  Pat  859,427  of  1907  ;  this  J.,  1907,  862.— T.  F.  B. 


Incandescence  mantles  ;  Manufacture  of .     T.  Terrell. 

Fr.  Pat.  375,927,  March  20,  1907.     Under  Int.  Conv., 
March  21,  1906. 

See  Eng.  Pat.  6814  of  1906  ;  this  J.,  1907,  398.— T.  F.  B. 


HI.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

Naphthalene  ;     Mechanism  of  the   oxidation  of  .     /. 

Oxidation  of  naphtlialene  to  phthalonic  acid  by  alkaline 
permanganate  solution.  R.  A.  Daly.  J.  of  Physical 
Chem.,  1907,  11,  93—106.     Chem.  Zentr.,  1907,  2,  67. 

The  author  determined  the  rates  of  oxidation  of  naph- 
thalene to  phthalonic  acid,  and  also  of  several  possible 
intermediate  products,  by  alkaline  permanganate  solution 
at  40°  C.  It  was  found  that  homophthalic  acid  and 
o-carboxymandelic  acid  are  oxidised  much  more  slowly 
than  naphthalene,  and  it  is  inferred,  therefore,  cannot 
be  intermediate  products  in  the  oxidation  of  the  latter. 
/3-Naphthoquinone  is  also  excluded,  since  it  does  not 
yield  phthalonic  acid  as  its  chief  oxidation  product.  On 
the  other  hand,  o-carboxybenzoylacetic  acid  and  a-naphtho- 
quinone  are  oxidised  very  rapidly  by  alkaline  per- 
manganate solution,  and  are  probable  intermediate 
products  in  the  oxidation  of  naphthalene  to  phthalonic 
acid. — A.  S. 

Naphthalene  ;    Mechanism  of  the  oxidation  of .     //. 

Course  of  the  oxidation  of  (i-naplithoquinone  to  phthalic 
acid.  M.  C.  Boswell.  J.  of  Physical  Chem.,  1907,  11, 
119—131.  J.  Chem.  Soc,  1907,  92,  [i],  407—408. 
(Compare  preceding  abstract). 

Information  in  regard  to  the  intermediate  products 
formed  in  the  oxidation  of  /3-naphthoquinone  to  phthalic 
acid  by  acid  bichromate  solutions  was  sought  by  a  com- 
parative study  of  the  rates  of  oxidation  of  the  quinone 
and  several  possible  intermediate  substances.  The 
experiments  were  carried  out  at  100°  C.  The  results 
indicate  that  neither  o-carboxycinnamic,  o-carboxy- 
phenylglyceric,  phthalylacetic,  homophthalic,  nor 
phthalidecarboxylio  acid  can  be  formed  as  essential 
intermediate  products  in  the  oxidation  of  j3-naphtho- 
quinone,  for  the  last- mentioned  substiince  is  more  rapidly 
attacked  than  any  of  the  j)receding  acids.  Phthalonic 
acid  is  formed  in  the  oxidation  of  all  the  acids  mentioned, 
as  well  as  by  the  oxidation  of  naphthoquinone.  It  is  also 
considered  that  homophthalic  acid  cannot  bo  an  inter- 
mediate product  in  the  oxidation  of  either  o-carboxy- 
cinnamic, o-carboxyphenylglyceric,  or  phthalylacetic  acid 
to  phthalonic  acid.  From  similar  comparative  experi- 
ments with  ((-naphthoquinone  and  a-naphthol,  the  author 
further  considers  that  neither  homophthalic,  o-carboxy- 
cinnamic, nor  phthalylacetic  acid  is  an  intermediate  stage 
in  the  oxidation  of  a-naphthoquinone,  and  that  homo- 
phthalic acid  is  not  formed  when  a-naphthol  is  the  original 
substance  acted  upon.  Experiments  made  to  ascertain 
the  course  of  the  oxidation  of  naphthalene  by  nitric  acid 
permit  of  no  definite  conclusions,  on  account  of  the 
formation  of  very  considerable  quantities  of  nitrated 
products.  The  yields  of  phthalic  acid  obtained  in  six 
hours  at  100°  C.  with  nitric  acid  of  sp.  gr.  1-15  from 
naphthalene,  a-  and/3-naphthoquinones,  and  homophthalic 
and  phthaliilecarboxylic  acids  are  compared. 

Petroleum  ;    Chemical  composition  of  from  Borneo. 

H.  0.  Jones  and  H.  A.  VVootton.     Chem.  Soc.  Trans., 
1907,  91,  1146—1149. 

On  distilling  crude  Borneo  oil,  the  distillates  obtained 
have  generally  a  higher  specific  gravity  than  the  corre- 
sponding fractions  of  American  and  Russian  oils. 
There  is  present  a  considerable  amount  (25  to  40  per  cent.) 
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of  aromatic  hyilr(X«rlH>ns  im-luding  IxMiztMje,  m-xylono, 
and  mesitylene.  Thoro  un>  abtnit  6 — 7  pt'r  cent,  of  naph- 
thalene hydrix^arbons  present,  ineluding  niiplithiilenc, 
a-  ivnil  f^iuethylnnphthiilene,  and  one  of  tlie  diniethyl- 
na^tlithalencs.  Some  siiniples  leave  a  residue  of  paiiittin 
was  nftor  distillation,  some  leave  a  residue  of  asphaltuni. 
The  lew  volatile  {x^rtions  of  the  oil  are  optically  active. 
the  fraction  boilinj;  at  'itV)''— :U0°  I',  haviuii  the  optical 
rot.'ition.  'ip  ^      0-lS'  in  a  2  dcin.  tuln*.— (.'.  E.  F. 

Patsnt. 

Wood  rfi.</i7/<i/ion    prodiictfi  ;    Process  for  obtaining 

diuctly.     S*To.  Prtjp's,  C^miis  et  Cie.     Fr.  Pat.  375,314, 
May  10,  1900.. 

Th«  process  of  distillation,  and  separation  of  the  dis- 
tillates into  mirketahle  prmlucts  is  conducted  in  the 
ordinary  apparatus,  but  the  several  operations  are  carried 
out  at  pretlet«>rmined  temperatures,  which  are  kept 
constant.  The  apparatus  is  surrounded  by  a  bath  of 
boiling;  litiuid  or  other  suitable  arrangement,  by  which 
heat  is  conveyed  to  the  apparatus,  or  absorbed  from  it 
as  required. — \V.  H.  (.'. 


IV.- COLOURING    MATTERS    AND 
DYESTUFFS. 


Morinda  rUrifolia,  L.  :    A  constituent  of  the  v>ood  of . 

O.  A.  Oeaterle.     Arch.  Pharm..  19<)7,  245.  287—290. 

Thk  author  examined  the  wood  of  Morinda  citrifolia,  L., 
a  plant  used  in  India  for  dyeing  purposes.  By  a 
te<li<ju-<  iiroce.H.s  of  extraction  and  repeated  crystallisation 
from  ditfcrent  mwiia,  hrowiiish -yellow,  glistening  crj'stals 
(from  glacial  acetic  acid),  melting  at  216°  C,  were  isolated. 
Vrttm  acetone  and  dilute  acetic  acid,  lighter  coloured 
crrstals  of  the  name  melting  point  are  obtained.  By 
me)in«<  of  a  methoxyl  determination  and  the  preparation 
and  analysis  of  itn  acetyl  derivative,  the  substance  was 
identiflf-d  as  the  monomethyl  ether  of  a  trihydro.\y- 
mpthylanthraquinnne.  (.',5H7()2(OH)200H3.  It  is  easily 
M>hihl<-  in  chloroform,  i)enzene,  ancf  glacial  acetic  acid, 
le«i  readily  in  alcohol  and  acetone,  and  almost  insoluble 
in  ether  and  jK-troleum  ether.  It  differs  from  the  sub- 
stanoes  of  similar  composition  fonnd  by  Perkin  and 
HmnmH  in  chay  rcKjt  (this  .!.,  1894,  244,  34fi ;  1895,  740) 
and  in  the  bark  of  Morindn  nmhtUata  (this  J.,  1894,  352, 
•4*).  1054),  hilt  iH  crnwidercd  to  exhibit  some  identity 
with  the  (ompotind  i^-olatcd  by  those  authors  with  con- 
HideraM*-  difficulty,  an  they  acknowledged,  from  Ihe  bark 
of  VfnlUngn  mndrri^pfttann  (X\\»  ,1.,  1S94,  353;  189.5,  27), 
mof*  •"•{••rially  a*  rr-jiard)*  the  melting  point  of  the  diacetyl 
derivative.  The  lower  melting  i»f>int  (20<r  V.)  fonnd  by 
A.  <J.  Perkin  and  ffummcl  was  thought  to  lie  jirobably 
eaa<w>(l  \ry  the  (>re««ncc  of  impuritifM.  Author  alleges  that 
the  imrX.  of  tlie  cthT  di<«olving  in  alkalis  with  a  red  colour, 
a*  Ntatcd  \ry  IVrkin  and  Hummel,  docs  not  militate 
affain«t  the  jiowlbU-  ifjentity  of  the  two  sul>stances,  for 
he  '  •  - -'  ''t*  in  ytrfrnrf  of  traces  of  inijMirificH  the 
et'  in  fhi-  cold  with  a  n<l  colour  inst<a<^l  of  a 

T"  '         comjirnind    isolated     i>*    thus    regarded    as 

prf>li«t>ly  not  th<'  dveing  jfrrnciple  of  the  wood,  a,**  it 
»-It  rohrtirf  mordanted  tiKMur-H.  The  author  suggests 
the  cMir  may  rrtiemble  that  of   Vrn/ilago,  where  the 


that 


trw  dy»i«tuff  fVrntilagm)  i*  a  non-crvxtalli.'table  resinoid. 

—A.  S. 


Tf*aid%nf    h^nxhlaridt.       Oil,     Paint    and    Drug    Rep 
Aug.    5.     \<Mf.     U.S.    Tuirtomfl    IVfisirm.     (T.K.] 

MnCMAJlOBI  importer!  and  invwed  nn  "chlorhydr.ite  of 
tololdine*'  wm  a«NeiMer]  Utt  duty  at  25  per  cent,  lul  valorem 
under  paraijraph  1  of  the  tariff  aa  a  ehcmieai  gait.     It  wan 


chimed  to  be  dutiable  under  paragraph  15  at  20  per  cent, 
ad  valorem  as  a  coal  tiir  preparation,  not  a  colour  or  dye. 
In  susUvining  the  protest  the  General  Appraiser  writes : — 
"  It  appears  that  the  appraiser  returned  this  merchandise 
as  a  chemical  s<ilt  in  accordance  with  Abstract  10,989 
(T.  D.  27,309)  where  merchandise  identical  was  held  to  be 
a  coal  tar  prcjmration  dutiable  at  20  per  cent,  ad  valorem, 
but  owing  to  some  error  the  merchandise  was  reported  in  the 
Treasury  decisions  to  have  lM;en  classified  as  a  chemical 
salt.  VVe  therefore  find  the  merchandise  to  he  a  coal  tar 
preparation,  not  a  coloiu"  or  dye  and  not  medicinal,  and  hold 
it  dutiable  at  20  jier  cent,  jid  valorem. 


Patents. 


Quinolinc  dycstuff,  and  process  of  making  the  same  ;  Blue 

.     B.  Homolka,  Frankfort,  Assignor  to  Farbwerke 

vorm.   Meister,   Lucius,   und   Briining,    Hochst  on   the 
Maine,  Germany.     U.S.  Pat.  844,804,  Feb.  19,  1907. 

When  quinolinium  salts  or  quinaldinium  salts  are  treated 
with  alkaline  substances  (alkali  or  alkaline-earth 
hydroxides)  and  formaldehyde,  with  or  without  a  solvent, 
blue  dyestuffs  are  obtained,  which  possess  valuable  colour 
sensitising  properties  for  photographic  emulsions  ;  in  this 
respect  they  are  said  to  be  superior  to  the  other  dyestuffs 
derived  from  quinolinc. — T.  F.  B. 


Monoazo  (Ji/estiiff  for  lakes,  and  process  of  making  same. 
O.  Ernst  and  G.  Gullbransson,  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hochst  on  the 
Maine,  Germany.     U.S.  Pat.  858,065,  June  25,  1907. 

A  MONOAZO  dyestuff  specially  suitable  for  use  in  preparing 
bluish-red  lakes,  is  obtained  by  combining  2-diazonaphtha- 
lenc-1-sidphonic  acid  with  2.3-hydroxvnaphthoic  acid,  of 
m.i)t.   216°  C— T.  F.  B. 


Indigo ;   Production    of    halogenated   dtrivatives   of . 

Ges.  f.  Chem.  Ind.  in  Basel.     Fr.  Pat.  375,514,  Feb.  25, 
1907.     Under  Int.  Conv.,  Jan.  26,  1907. 

See  U.S.  Pats.  856,687  and  856,776  of  1907 ;  this  J.,  1907. 
818.  819.— T.  F.  B. 


Dyestuff   derived  from  salicylthioacetic   acid ;  Process  for 

preparing  a  red,  vat-dyeing .  [Thioindigo  Red.]     Soc. 

])our    rindustrie    Chimiijue    k    Bale.     Addition,    dated 
May  2,  1906,  to  Fr.  Pat.  362,876,  Jan.  31,  1906. 

See  Eng.  Pat.  10,405  of  1906 ;  this  J.,  1906,  751.— T.  F.  B. 

Nitroamin/)phenolsidphonic  acid  and  [azo]  dyestuffs  derived 

therefrom  ;  Process  for  making  a  new .      Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.     Fr.  Pat.  375,460, 
May  14,  1906. 

See  Eng.  Pat.  1 1,190  of  1006  ;  this  J.,  1907,  079.— T.  F.  B. 


v.— PREPARING,      BLEACHING,       DYEING, 

PRINTING,       AND    FINISHING      TEXTILES, 

YARNS.    AND     FIBRES. 

Dyestuffs  ;  Fixation  of  some by  inorganic  substances. 

Pelet  and  L.  Grand.     Rev.  Gen.  Mat.  Col.,  1907, 11,  225. 

The  authors  refer  to  the  work  done  on  this  subject  by 
(Jcorgcvics  (see  this  .T.,  1894,  807,  945),  (Jnehm  and  Rothe'i 
(this  J.,  1898,  WO.  7.50).  W.  Suida  (this  .L,  1904.  1 144),  and 
Fniindlich  and   Loscv  (this  J.,    1907,   682).     They  used 
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Methylene  Blue  and  Crystal  Ponceau  in  their  exiieriments, 
as  being  representative  basic  and  acid  colours,  which  were 
easily  obtained  pure.  Qualitative  trials  were  made  upon 
some  80  inorganic  substances,  about  1  grm.  of  each  being 
taken  and  shaken  up  with  1  c.c.  (or  more)  of  a  O-I  per  cent, 
solution  of  the  dyestuff,  and  only  such  as  decolorised  the 
first  cubic  centimetre  of  solution  were  looked  upon  as 
absorbents.  In  the  quantitative  trials,  a  weighed  quantity 
of  the  substance  or  fibre,  was  placed  in  a  measured  volume 
of  the  dyestuff  solution  of  known  strength  and  left  therein, 
with  frequent  agitation,  for  5  days.  At  the  end  of  this 
period  the  amount  of  colour  remaining  in  solution  was 
estimated,  various  methods  being  employed,  to  eliminate 
all  possibility  of  error.  Among  the  substances  used, 
were  precipitated  silica,  calcined  silica,  pure  sand, 
infusorial  earth,  kaolin  (hydrated  and  calcined),  alum- 
inium, iron  and  chromium  oxides  (hydrated  and  calcined), 
bone  charcoal,  graphite,  lampblack  and  wool.  It  was 
noted  that  the  greatest  amount  of  absorption  occurred 
with  the  derivatives  of  elements  of  high  valency,  and  such 
as  show  a  tendency  to  give  colloidal  solutions,  and  that 
with  compounds  of  divalent  elements,  (calcium,  mag- 
nesium, etc.)  the  amount  of  absorption  was  very  small. 
Basic  colours  are  absorbed  much  more  readily  and  by  a 
much  larger  number  of  substances  than  is  the  case  with 
acid  colours.  The  results  obtained  may  be  represented 
graphically,  the  curve  being  of  the  same  form  in  all  cases  ; 
thus,  for  calcined  silica  and  Methylene  Blue  :  — 


■^aoo 


Curve  ef  oaicinej  siliea 

and  of  Jifethy/tne  Situ 


/ 


4  S  Conre/ttraherif  ef 

t/i>estuff  in  ffrms.  per  Utrt 


Such  a  curve  is  well  known  and  can  be  plotted  from  the 

equation:  —  =  8(y  where  x  =  amount  absorbed,  m  =  the 
m 

weight  of  substratum.  C  =  concentration  of  bath  at  the  end 
of  the  experiment,  and  /3  and  p  are  constants.  It  is  in 
agreement  with  those  obtained  by  Freundlich  and  Losev 
(this  J.,  1907,  682),  and  by  W.  Biltz  (this  J.,  1905,  920)  and 
the  authors  support  these  investigators  in  their  opinion 
that  the  fixation  of  dyestuff  by  the  class  of  substances  taken, 
is  a  purely  physical  phenomenon.  They  confirm  the  view 
of  Freundlich  and  Losev  that  the  absorption  of  colouring 
matters  by  charcoal  is  analogous  to  the  dyeing  of  textile 
fibres.  Basic  colours  are  fixed  by  sand,  silicates,  and  the 
hydrated  oxides  of  iron,  aluminium  and  chromium  accord- 
ing to  the  same  laws  as  hold  in  the  cases  of  animal  charcoal 
and  the  textile  fibres,  but  acid  colours  (in  neutral  solutions) 
are  not  fixed  by  inorganic  substances. 

Turning  to  the  influence  exerted  by  salts  in  the  dyebath, 
the  authors  find  confirmation  from  their  experiments,  of 
the  theory  that  the  dyestuff  solutions  are  colloidal  and  that 
dyeing  is  due  to  the  precipitation  of  colloids  upon  the 
fibre.— F.  M. 


Diseharge-resiata  on  indigo,  which  act  as  reserves  on  cover- 
printing.  A.  Romann.  Sealed  note,  803,  March  27, 
1896.     Bull.  Soc.  Ind.  Mulhouse,  1907,  77,  244—24.5. 

Zinc  sulphate  and  kaolin  are  added  to  the  chromate 
discharge  pa.ste,  a  white  thus  being  reserved  under  the 
cover-print.  For  coloured  discharges,  the  necessary 
lake.s    are    also    incorporated,    and,    previous    to    cover- 


printing,  the  cloth  is  prepared  with  an  albumin  solution 
of  a  certain  strength  ("  y^  1.  albumin  500/1  per  litre  of 
water.") — F.  M. 

Leather  dyeing  ;    Acid  in ,  its  absorption  and  effect. 

M.  C.  Lamb  and  J.  W.  Lamb.  J.  Soc.  Dyers  and  Col., 
1907,   23,   209. 

The  critical  temperature  in  leather  dyeing  is  about  50*  C, 
a  ri.-:e  of  a  few  degrees  being  very  detrimental  to  the  product. 
The  acids  usually  employed  are  sulphuric,  hydrochloric, 
oxalic  and  formic,  and  trials  with  various  strengths  of 
these  were  made  at  different  temperatur&s.  The  inorganic 
acids  are  absorbed  by  the  leather  in  approximately 
equivalent  amounts,  but  much  smaller  quantities  of  the 
organic  acids  are  taken  up.  At  low  temperatures  the 
appearance  of  the  final  product  was  best  when  sulphuric  or 
hydrochloric  acid  was  used,  and  there  was  no  apparent 
deterioration  in  quality,  but  at  Gif  C.  the  leather  dyed  with 
hydi'ochloric  acid  was  disintegrated.  At  65°  C.  the  samples 
dyed  with  an  addition  of  sulphuric  acid  suffered  as  well, 
and  in  fact  only  those  dyed  with  the  assistance  of  formic 
acid,  remained  unaffected.  At  70°  C.  the  presence  of 
any  acid  in  the  dye  bath  appeared  to  be  detrimental. 

The  conclusions  arrived  at  are: — (1)  There  is  little 
liability  of  injury  to  well  tanned  leather  by  immersion  in 
water  at  60°  C.  (2)  The  amount  of  acid  absorbed  is 
practically  independent  of  the  concentration.  (3)  Any 
excess  of  acid,  over  that  absorbed,  conduces  to  rapid 
disintegration  of  the  leather,  at  temperatures  much  lower 
than  would  otherwise  be  the  case.  (4)  There  is  much 
less  liability  to  damage  goods  when  formic  acid  is  used, 
than  when  other  acids  are  employed. — F.  M. 

Patents. 

Wehs  of  fabric  and  the  like  ;    Method  of  sealing  chamhera 

in  which  are  continuously  treated.     W.  E.   Heys, 

Manchester.  From  the  Liesinger  Druckfabrik  Popper 
und  Omstein,  and  F.  Werthecker,  Liesing,  Austria. 
Eng.  Pat.   16,752,  July  25,  1906. 

The  apparatus  comprises  a  partly  cylindrical  trough 
having  a  slit  or  longitudinal  opening,  through  which  the 
fabric  passes  into  the  chamber  in  which  it  is  to  be  treated. 
A  roller,  preferably  covered  with  an  elastic  or  flexible 
material,  fits  closely  in  the  trough,  and  the  fabric  on  its 
way  to  the  opening  mentioned,  passes  between  the  roller 
and  the  side  of  the  trough. — P.  F.  C. 

Machine  ;■  Oentrifugal  [dyeing] .     H.  Stabler,  Assignor 

to  the  Farberei-  und  Appretur-Ges.,  (vorm.  A.  Clavel 
und  F.  Lindenmeyer),  Basel,  Switzerland.  U.S.  Pat. 
859,346,  July  9,  1907. 

The  material  to  be  dyed  is  packed  inside  a  centrifugal 
drum,  which  rotates  upon  a  vertical  axis  inside  a  stationary 
vat.  The  floor  of  the  drum  is  provided  with  a  number 
of  slots,  along  each  of  which  a  paddle  Ls  fitted  ;  when  the 
machine  is  in  operation,  these  paddles  force  the  dye- 
liquor  from  the  vat,  through  the  slots,  into  the  drum. 
Above  the  slots,  are  hollow  perforated  distributing  devices, 
extending  nearly  the  whole  height  of  the  drum.  The 
cross-sectional  area  of  each  distributor  diminishes  pro- 
gressively from  the  base  to  the  top.  The  dye-liquor 
which  is  forced  through  the  slots,  enters  the  distributors, 
which  disjxjrse  it  evenly  through  the  material  in  the  drum. 
In  order  to  further  facilitate  the  distribution  of  the  dye- 
liquor,  the  drum  has  a  hollow  nave  ])rovidcd  with  openings. 
Part  of  the  liquor  which  is  drawn  along  by  the  paddles, 
enters  this  nave,  and  is  forced  through  the  openings  into 
the  material  contained  in  the  drum. — P.  F.  C. 

Textile    fibres  ;■      Method    of    bleaching .     Badische 

Anilin  und  Soda  Fabrik.  Addition,  dated  Feb.  22,  1907 
(under  Int.  Conv..  Aug.  23,  1906),  to  Fr.  Pat.  366.701, 
May  30.  1906.  (See  Eng.  Pat.  12,517  of  1906  ;  this  J., 
1906,  807.) 

Solutions  of  gelatinous  substances,  glue,  etc.,  may   be 
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bleached  bv  treatment  with  the  basic  zinc  salt  of  formalde- 
hyde-sulphoxylic  acid  in  the  presence  or  absence  of  organic 
or  inorganii'  acids. — C  A.  M. 

Bobbins  of  iMnks  ["  meehfs  "]  or  of  thread.^  round  a  swpjie 

core  :  PrtpanUioH  of  [dtfeittg] .   Soo..  Anon,  de  Teint. 

et  d'Impress.  G.  G.  l^eu.  (Anciens  Etablis.  Gaydet. 
GruloLs,  I'neumatiqvie).  Fr.  Pat.  375.291.  Feb.  28, 
1907. 

Bobbins  ma^le  of  wood  or  cardboard  have  several  defects. 
When  brought  in  contact  with  a  liquid,  they  expand  and 
press  tightly  agaiix.<t  the  threads  wound  on  them,  thus 
rendering  the  intorior  of  the  wound  bobbin  luuoli  more 
resiistant  to  the  ^vnetration  of  the  dye-liquor.  According 
to  this  j>atent.  these  rigid  bobbins  are  replaced  by  supple 
cores  made  of  some  textile  material.  In  order  to  replace 
a  wooden  bobbin  by  such  a  core,  the  rigid  bobbin  is  first 
displaced  by  a  thin-walled  metallic  tube  of  slightly  less 
diameter,  and  tht<  tube  Ls  used  a.s  a  guide  for  the  intro- 
duction of  the  flexible  core.  The  metallic  tnbe  is  then 
withdrawTJ.— P.  F.  C. 

Drying  tized  fabrics  ;    Machine  for .     A.   Holle  and 

Co.     Ft.  Pat.  375,660,  Mar.  13,  1907. 


Insidk  the  casing  of  an  ordinary  drying  machine  are 
arranged  two  or  more  drums,  each  of  which  can  rotate 
about  a  hollow  steam  pipe  serving  as  axis.     This  steam 

f)ipe  is  "iurrounded  by  a  second  pijie  through  which  air  is 
orced  under  pressure,  and  the  end  of  this  pipe  is  provided 
with  openings  communicating  with  a  third  pipe,  surround- 
ing the  second  and  concentric  with  it.  The  third  pipe  is 
perforated  in  all  directions.  Each  drum  is  also  provided 
with  a  number  of  steam  pipes  which  branch  out  of  the 
centra!  steam  pipe  and  are  arranged  parallel  with  it.  When 
the  machine  is  working,  the  compressed  air,  which  is 
forced  through  the  second  pipe,  is  heated  by  the  central 
steam  pipe,  is  next  forced  into  the  third  pipe  and  then 
expelled  in  all  directioas  through  the  perforations.  It  is 
then  still  further  heated  bv  the  branch  steam  pipes.  The 
hot  air  thus  obtained  1<  forced  against  the  sized  fabric 
which  is  carried  by  Uie  rotating  drums. — P.  F.  C. 


Artificial  rUk,  artificial  hair  and  jJaMic  cellvlose  products  ; 
Washing  of,  and  the  rapid  and  complete  removal  of  copper 

from  .     E.  Crumiere.     Fr.  Pat.  375,827,  Mar.   16, 

1907. 

I5  the  preparation  of  cellulose  products  by  the 
cuprammonium  procesi",  it  Ls  necessary  to  remove  all  traces 
of  copper  from  the  coagulated  cellulose.  According  to 
th'»  patent,  the  material  is  placed  in  a  vat  which  contains 
a  liquid  rajiable  of  di'-itolving  copper,  such  as,  for  example, 
dilute  fulphuric  or  acetic  acid.  An  electric  current  is 
ibt-n  }jA«-M-d  Ijetween  two  suitable  metallic  electrodes 
whirh  are  imm«Tsed  in  this  liquid.  The  vat  itself  can  he 
naed  m  the  <  athwlf.  'I'hc  copper  contained  in  the  cellulose 
in  dimolved  and  then  dejKjwited  on  the  cathode.  For  the 
parp<»e  of  thi.«  treatment  the  coagulated  cellulose  may 
be  eithar  wound  on  bobbins  or  arranged  in  the  form  of 
■      •  I.— P.  F.  C. 


83k,  arti^ial ;    Machinr  for  forming  and  similar 

mtbttancfs.     >I.  Waddell.     Fr.  Pat.  375,633,   March   12, 
l»f/7. 

8m  U.S.  Pat.  846,879  of  1907  ;  thia  J.,  1907,  467.— T.  F.  B. 

Singeing  fabrics  ;  EUeirical  process  and  apparatus  for . 

O.  H.  Gin.     Fr.  Pat.  375,683,  March   14,  1907. 

8es  Eng.  Pat.  455^)  of  1907  ;   thi»  J..  1907,  868.— T.  F.  B. 

Difting ;     Centrifugal   turbine    for    .     Farlierci-    und 

Appretar-Kei.  vorm.  A.  riavel  und  F.  Lindenmeyer 
Fr  Pat  375.939.  Marrh  2r»,  IWm.  Under  Int.  Omv 
Afihl  3,   I'Mtfi.  and  Jan.   10.   I9f)7. 

8n  U.S.  Pat.  Hr,9.346  of  1907  ;  preceding  the«c— T.  F.  B. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

Patent. 

Dyeing  furs,  feathers,  and  other  articles  ;   Process  for . 

Act-Ges.  f.  Anilinfabr.     Addition,  dated  May  15,  1906, 
to  Fr.  Pat.  375,100,  May  5,  1906. 

See  Eng.  Pat.  10,609  of  1906  ;  this  J.,  1907,  524.— T.  F.  B. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Svlpihur  ;  On  the  density  and  allotropic  condition  of  certain 

varieties  of  .      Notes   on  the   determination   of   the 

density  of  bodies  in  a  fini  powder.     W.  Spring.     Bull. 
Soc.  Chim.  Belgique,  1907,  21,  243—257. 

The  author  has  already  shown  that  the  amorphous  yellow 
precipitate,  insoluble  in  carbon  bisulphide,  which  is 
formed  by  the  reaction  of  sulphuretted  hydrogen  and 
sulphurous  acid  in  water,  i.s  not  a  special  variety  of  sulphur, 
but  a  definite  hydrate  of  sulphur,  which  has  the  power 
of  easily  forming  a  colloidal  solution  with  water.  He 
has  now  investigated  the  precipitates  formed  in 
water  (1),  by  the  action  of  acids  upon  alkali  polysulphides, 
and  (2),  by  the  action  of  ferric  chloride  upon  sulphuretted 
hydrogen  (the  precipitates  which  form  "  milk  of  sulphur  "). 
The  formation  of  "  milk  of  sulphur,"  and  its  relative 
stability  must  be  a  consequence  only  of  the  extreme 
tenuity  of  its  particles.  The  sulphur  extracted  from 
alkali  polysulphides  or  from  sulphuretted  hydrogen  is  not 
hydrated.  The  densities  of  these  two  kinds  can  be 
regarded  as  equal,  and  do  not  differ  appreciably  from  the 
density  of  the  most  stable  form  of  sulphur,  namely  the 
rhombic.  The  sulphur  obtained  from  potassium  sulphide 
is  completely  soluble  in  carbon  bisulphide,  whereas  that 
from  sulphuretted  hydrogen  contains  3-2  per  cent,  of  a 
variety,  with  a  slightly  lower  density,  which  is  insoluble 
in  that  liquid,  and  its  specific  volume  is  nearly  one-tenth 
greater  than  that  of  rhombic  sulphur.  The  sulphur 
obtained  from  alkali  polysulphides  is  identical  with  that 
from  sulphuretted  hydrogen,  not  only  in  respect  to 
density  but  al.so  to  specific  heat.  Although  the  density 
of  sulphur  from  polysulphides  is  practically  the  same 
as  that  of  rhombic  sulphur,  and  although  both  are  soluble 
in  carbon  bisulphide,  nevertheless  the  specific  heat  of  the 
latter  is  rather  less  than  that  of  the  former.  Above  a 
temperature  of  95°  C.  the  specific  heat  of  sulphur  from 
polysulphides  (including  sulphuretted  hydrogen)  although 
not  very  different  from  that  of  rhombic  sulphur,  is  quite 
different  from  that  of  amorphous  sulphur.  The  sulphur 
from  polysulphides  is  unstable,  and  in  the  cold  passes 
slowly  into  rhombic  sulphur.  During  the  investigation  it 
was  found  when  taking  the  weight  of  fine  powders  of 
sulphur  in  water,  for  the  determination  of  the  S|)ecific 
gravity,  that  the  weight  increased  daily  for  several  days, 
even  after  the  sedimentation  of  the  powder  api)eared  to 
be  complete.  The  increase  in  weight  amounted  to  nearly 
8  in  1000  of  the  total  weight.  It  was  found  that  at  first 
this  increase  of  weight  proceeds  at  a  rate  which  does  not 
follow  any  law,  but  it  soon  changes  to  a  rate  which  at  each 
instant  is  proportional  to  the  weight  of  sulphur  that  still 
remains  in  8usj)ension  in  the  water.     It  was  found  that 

the  rate  of  sedimentation      ,   could  be  expressed  by  an 
At 

equation  of  the  form  y  =  b(a  —  x);  in  other  words  it  is 
subject  to  a  law  of  the  same  form  as  that  which  governs 
the  rate  of  chemical  change  in  a  mono-molecular  reaction. 

— W.  C.  H. 
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Phosphorus ;  AUotropic  modifications  of .     J.  Boeseken. 

Chem.   Weekblad,   1907,  4,   200—209.     Chem.   Zentr., 
1907,  1,  1772. 

Onxy  two  allotropic  modifications  of  phosphorus  are 
knowTi  with  certainty:  viz.,  (1),  white  phosphorus, 
sp.  gr.  1-831  at  18°  C!,  m.p.,  44-77°  C.  ;  (2),  the  violet, 
anisotropic  phosphorus,  sp.  gr.  2-31 — 2-34.  \Vliite 
phosphorus  was  purified  by  drying  at  80°  C.  in  a  vacuum, 
and  then  distilling.  Violet  phosphorus  is  obtained  by  treat- 
ing commercial  red  phosphorus  with  a  powerful  current 
of  water  which  carries  off  the  lighter  and  finer  particles. 
The  residue  is  boiled  for  some  time,  first  with  concentrated 
sodium  hydroxide  solution  and  then  with  dilute  nitric  acid ; 
it  is  next  washed  with  cold  water,  and  dried  in  vacuo. 
It  is  not  affected  by  water  nor  by  dilute  acids,  with  the 
exception  of  nitric  acid.  It  is  oxidised  to  orthophosphoric 
and  hypophosphoric  acids  by  boiling  nitric  acid  of  sp.  gr. 
1-25.  Scarlet  or  orange-red  phosphorus  is  a  kind  of 
colloidal  solution  holding  the  elements  of  water  in  a 
firmly  adherent  condition.  It  can  be  prepared  by  dis- 
solving 5  grms.  of  white  phosphorus  in  100  grms.  of 
boiling,  freshly-distilled  phosphorus  trichloride,  and  adding 
15  grms.  of  finely-powdered  aluminium  chloride  in  three 
equal  portions.  The  phosphorus  trichloride  is  then 
removed  by  distillation  in  a  current  of  dry  carbon  dioxide, 
and  the  cooled  residue  is  extracted  for  several  days  with 
dry  carbon  bisulphide  to  remove  white  phosphorus. 
The  aluminium  chloride  can  be  removed  only  by  treatment 
with  ice  water,  during  which  treatment,  the  phosphorus 
takes  up  water.  Commercial  red  phosphorus  is  a  mixture 
of  the  violet  modification  with  a  small  proportion  of 
colloidal  phosphorus. — A.  S. 


Phosphorus  ;    Direct  oxidation  of  .     E.   Jungfleisch. 

Compt.  rend.,  1907,  146,  325—327. 

Oxygen  acts  on  phosphorus  at  the  ordinary  pressure 
to  form  phosphorus  pentoxide  ;  but  at  pressures  of 
18 — 20  mm.,  whether  alone,  as  air,  or  mixed  with  other 
inert  gases,  it  produces  the  trioxide  and  a  yellow  sub- 
stance, less  volatile  than  the  trioxide,  which  the  author 
is  now  investigating.  The  trioxide  thus  formed  is  spon- 
taneously inflammable  in  air  or  oxygen,  and  phosphorus 
which,  through  oxidation  at  low  pressures,  has  become 
coated  with  a  film  of  the  trioxide,  will  on  exposure  to  air 
or  oxygen  at  the  ordinary  pressure,  take  fire,  being  ignited 
through  the  spontaneous  combustion  of  the  trioxide. 

—J.  T.  D. 


Alkali-metal  monoxides  ;    Heats  of  formation  of  .     E. 

Rengade.     Compt.  rend.,  1907,  145,  236—238. 

The  author  has  determined  with  pure  monoxides  the  heat 
of  the  reaction  M20,ag.  as  showTi  in  the  second  column 
of  the  table  below.  Adding  to  the  figures  for  the  reaction, 
M2,a^.,  in  the  third  column  (determined  by  Joannis  and 
by  Beketoff)  69,  the  heat  absorbed  in  dissociating  1  mole- 
cule of  water,  the  figures  for  the  reaction,  Mg.O.HgO.a^., 
are  obtained  (fourth  column) ;  and  subtracting  from 
these  the  figures  in  the  second  column,  those  in  the  fifth 
are  left,  representing  the  heats  of  formation  of  the 
monoxides  (Mg.O). 


Metal. 

tHiO.aq. 

M2,a9. 

M2,0,H20,og. 

M».0. 

Sodium  .... 
Potassium . . 
Rubidium    . 
Cteflium   . . . 

cals. 
66-5 
75-0 
83-0 
80-6 

cals. 
85-2(.T.) 
90-8(.T.) 
96-4(B.) 
10.3-1(B.) 

calB. 
154-2 
159-8 
165-4 
172-1 

cals. 
97-7 
84-8 
82-4 
91-5 

It  is  seen  from  these  figures  that  the  heat  of  hydration 
and  dilution  of  the  monoxides  rises  from  sodium  to 
rubidium  and  then  drops.  The  heat  of  formation  of  the 
monoxides  is  highest  for  sodium,  and  is  for  caesium  inter- 


mediate between  the  figures  for  sodium  and  those  for 
potassium  and  rubidium,  which  are  almost  identical. 
The  monoxides  thus  differ  from  most  of  the  binary  com- 
pounds of  sodium  and  potassium,  in  which  the  potassium 
compound  is  formed  with  greater  evolution  of  heat  than 
the  sodium  compound. — J.  T.  D. 

Sulphuric  and  nitric  anhydrides  ;   Mixed .     A.  Pictet 

and  G.   Karl.     Compt.  rend.,   1907,  145,  238—240. 

By  dissolving  nitric  anhydride  in  melted  sulphuric 
anhydride,  or  by  mixing  solutions  in  carbon  tetrachloride 
of  the  two  anhydrides,  a  white  crystalline  substance  is 
obtained,  melting  at  124° — 125°  C.  and  boiling  at  218°— 
220°  C.  This  substance  is  very  hygroscopic  and  reacts 
violently  with  water,  yielding  sulphuric  and  nitric  acids. 
It  has  the  formula,  (SOsJiNoOj.  It  reacts  powerfully 
with  many  organic  substances,  in  some  cases  yielding 
nitro-compounds  (often  accompanied  by  sulphonic  deriva- 
tives), but  in  many  others  forming  very  complex  products 

— J.  T.  D. 

Metallic  bromides  ;    Method  of  preparing ,  from  the 

corresponding  oxides.     F.  Bourion.     Compt.  rend.    1907 
145,  243—246. 

By  passing  over  the  heated  oxide  a  mixture  of  bromine 
vapour  with  a  little  of  the  vapour  of  sulphur  monochloride, 
the  anhydrous  metallic  bromide  is  in  many  cases  obtain- 
able. The  author  has  thus  prepared  the  bromides  of 
thorium,  chromium,  nickel,  cobalt,  neodymium,  cerium, 
already  known  ;  and  a  thorium  oxybromide,  ThOBrg! 
bromides  of  lanthanum,  samarium,  praseodymium, 
gadolinium,  dysprosium,  ytterbium,  and  terbium,  not 
hitherto  described. — J.  T.  D. 


Lead  sulphate  ;•  Solubility  of in  concentrated  sdulions 

of  ammonium  acetate  (Preliminari/   note).     J.   J    Fox 
Chem.  Soc.  Proc,  1907,  23,  199—200. 

Solubility  experiments  were  carried  out  with  the  view 
of  determining  the  course  of  the  reaction  occurrinir  between 
ammonium  acetate  and  lead  sulphate.  The  solid  phases 
were  examined  to  a.scertain  whether  they  changed  during 
the  solution.  The  following  are  some  of  the  results 
obtained  from  the  analysis  of  the  solutions  saturated  at 
24-9°  C,  the  concentration  of  the  ammonium  acetate 
varying  from  about  X/i  upwards  : 


Molecules  of  salt  per  1000  molecules  of  water. 

Sp.  gr. 

1 

of  solution. 

Ammonium 

Ammonium 

Lead 

acetate. 

sulphate. 

acetate. 

1-0197 

20-0 

0-54 

0-52 

1-0320 

31-2 

0-93 

0-92 

1-0457 

44-5 

1-49 

1-46 

1-0578 

55-6 

2-11 

2-08 

1-0694 

68-5 

2-77 

2-74 

1-1094 

94-1 

2-77 

6-31 

1-1281 

133-3 

2-80 

8-10 

The  curve  obtained  does  not  agree  with  the  formula 
developed  by  Noyes  (J.  Amer.  Chem.  Soc.,  1905,  27,  747), 
the  solubility  being  greater  than  that  given  by  the  formula. 
The  solid  phase  consisted  of  lead  sulphate  and  was 
unaltered  with  concentrations  of  ammonium  acetate  up  to 
rather  more  than  3A^,  but  with  more  concentrated 
ammonium  acetate,  well-defined  crystals  of  lead 
ammonium  sulphate,  Pb(NH4)2(S04)2,  were  obtained. 
The  solubility  of  the  lead  sulphate  increased  considerably 
with  ammonium  acetate  of  greater  concentrations  than 
above,  and  the  solid  phases  consisted  of  mixtures;  of  lead 
sulphate  and  lead  ammonium  sulphate.  The  lead  is 
probably  present  in  solution  as  lead  acetate,  since  the 
amount  of  sulphate  in  solution  gradually  became  less  than 
the  equivalent  of  the  lead  present  as  the  concentration  of 
th3  ammonium  acetate  was  increased  beyond  3.y. 
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CkrtMme  o/nin.     U.S.  C\isfoms  l>»cision.    Oil.  Pi»int  and  Dnig 
Rt>l»..  July -"J,  liH)7.     [T.R.] 

Thb  Kvinl  of  jp»ner»l  (»ppraK<!t>rs  hii.''  dtvulcii  that  ihromo 
alum.  imi<t  jwy  duty  ;it  25  |xt  ociit.  ml  v.dorom.  The 
IxMixl  Ui.-*i's  it.sruliiis;  on  the  pnivi-jion  of  i)aragraiil\  3  of  the 
tJiritr  for  "  nil  i'h»  inual  ion\yxiunds  and  siilts  not  sjxvially 
|irovide«i  for." 

yitrx^*H  eiM</  oTifgtn  :  Arlu>ii  <>/  the  thclric  .t/xirk  on 

tUloH-lttHfmnUtins.     R  Hriner  and  E.  Durand.  SeeWA. 

Ptroiidt  of  copper,  and  the  Cfl/rt///<M  of  alkali  hi/pochlo rites 
and  hjfpubromUti.     E.   Miiller.     Sec  XXI\'. 


17 rani  Mm. 


U.S.  Cxi.stom.s  IVcision.     Oil,  Paint  and  Drug 
Rep..   July   >29.    1907.     [T.R.] 


Mbbchandisi  imjwrted  and  described  on  the  invoice 
as  uranium  and  jmhUuiii  aet't^ito  wa.s  assessed  for  duty  at 
the  rate  of  25  jn-r  cent,  ad  valorem  under  paragraph  3 
of  the  Taritf  .Aet  of  IStt?  as  a  rheniical  compound.  It  was 
cUimed  to  he  free  under  paragraph  691.  The  board  found 
the  nieri'haudise  to  bo  a  double  salt  of  uranium  and  held 
it  free  of  duty  as  claimed. 

Patbnts. 

PtToridfJ> :  Preparation    and    purification    of .     Les 

Etablis.>iomenti»  Poulenc  Freres.  First  Addition,  dated 
Mav  is.  19«V).  to  Fr.  Pat.  3.')9,523.  Jan.  24,  1905  (this  J., 
l!Xl<>.  374). 

A  SOLITION  of  hydrogen  jieroxide  is  prepared  by  the 
proce«w  descrilxd  in  the  original  ])atent,  and  then,  instead 
of  concentrating  and  dbitilling  in  a  vacuum,  the  dissolved 
barium  salt  L-<  precipitated  by  means  of  a  suitable  sodium 
baU.  and  se|>arated  by  filtration.  The  sodium  salt  left  in 
Rolution  does  not  affect  the  stability  of  the  product, 
ajid  ha»<  not  the  poisonous  effect  of  barium  nitrate.  Such 
a  ^uhltion  of  hydrogen  peroxide  can  be  obtained  of 
ordinary  strength."*,  and  is  suitable  for  commercial  purposes. 

— W.  C.  H. 

Sitronit  goAt^  ;  Concentration  [al^orption]  of  dilute . 

A.  8inding-I.Ar5<en  and  l)et  Norske  Aktieselskab  for 
KWktro-kemisk  Indiu-tri.  Fr.  Pat.  375.342,  March  4, 
1907. 

Irti.rTE  nitroiw  gases,  prodiiced  in  electric  furnaces  or 
oth«T»i?e,  are  ]>a.<<.«ed,  for  alworption,  through  an  alkaline 
iic|uid  to  which  soajt  has  Ixen  added  ;  the  consequent 
frothing  greatly  increases  the  surface  of  contact  between 
tbfp  gatey  and  the  liquid.  The  ga.seM  are  ])referably  intro- 
duced throui;h  a  s»-ri<-s  of  contriutcd  ])a>sages,  so  as  to 
Kndure  tw  much  sjiray  as  |><»s.sible,  with  formation  of 
ibblen.  Th«-  froth  thus  pro«iuccd  rnay  \h-  swept  off  from 
tiin«  to  time  into  a  large  ri-servoir,  the  licjuid  which  forms 
therein  nn  standing.  Ixing  retinned  to  the  absorption 
%«-".«eI.  with  further  addition  of  alkali  if  necessary. — E.  S. 

Sitrie  acid  and  eAher  cfnnpf/tind  ;  Electro-chemical  process 
and  appnratv^  for  manufacturing  -  —  hy  means  fjf  gases. 
C.  J.  J.  hri-'.'ft  and  A.  .M.  .Muguet.  Fr.  Pat.  375  349 
May  11.  \'M»\.     See  XI.l. 

UydrofiMonlifir  acid  and  allali  fluosUicaits  ;  MunujuUure 

of in»uptTphtt»phiUe  fartorim.     L.  Biviere.    fY,  Pat 

375,989,  May  2H,  \<MW>.     Set  XV. 

Hffdrr^n  and  cnrbem  dioridf  7  Process  for  the  separation 

of .     Kor.  L'Atr  Liquide  (Hoe.  Anon,  pour  I'Ftudc 

et  I'F.xplaitation  de»  ProcfH«it  <l.  fJlande)  Fr  I'at 
37A.991.  May  2«.  19f>fi. 

Tub  ifihctiiTe  *rf  hydrogrn  and  carbon  dioxide  in  subjected 
to  a  }■»— uii-  of,  «iy,  *>  atmowpherew,  and  Is  then  passed 


through  heat-exchanger.s  wherein  it  meets  cold  gas  passing 
in  an  opposite  direction.  The  teunKMature  of  tlio  gaseous 
mixture  falls  progressively,  and  the  carbon  dioxide 
gradually  licjuelies.  Tlu^  tein])erat>ire  should  not  be  low 
enough  for  the  production  of  solid  carbon  dioxide.  The 
count-er-curreiit  of  cold  gas  may  be  either:  (1),  The  non- 
liqueficd  portion  of  the  compressed  gaseous  mixture,  the 
cold  end  of  the  heat  exchanger  being  cooled  externally 
by  suitable  means,  in  order  to  compensate  for  the  heat 
develojxul  by  the  liquefaction  of  the  carbon  dioxide  ; 
or  (2),  the  non-liq\ieiied  ])ortion  of  the  gas,  after  previous 
expansion,  with  external  work,  in  a  suitable  engine,  the 
power  produced  being  utilised  in  maintaining  the  necessary 
refrigeration.  In  either  ease,  the  liquefied  carbon  dioxide 
is  drawn  off  at  atmospheric  ])ressure  ;  a  portion  volatilises 
and  is  passed  through  the  heat-exchanger,  whilst  the 
remainder  solidifies  and  may  be  utilised  as  a  refrigerating 
agent,  etc. — A.  S. 

Chlorates  and  perchlorales  ;  Process  for  the  decomposition 

of by  combustion  and  ignition.     G.   F.    Jaubert. 

Fr.  Pat.  375,816,  May  23,  1906. 

The  object  of  the  invention  is  to  obtain,  from  chlorates  or 
perchlorates,  without  danger  of  explosion  and  in  a  regular 
manner,  a  supply  of  oxygen  or  other  gas,  under  pressure, 
for  power  purposes  or  the  like.  The  chlorate  or  perchlo- 
rate  is  mixed  with  catalytic  or  combustible  substances  and 
with  an  incombustible,  non-heat-conducting,  light  sub- 
stance (infusorial  earth,  or  light  oxides  of  manganese  or 
iron  obtained  by  calcination  of  the  carbonate  or  oxalate), 
which  will  absorb  the  fused  chlorate  or  chloride.  The 
mixture  is  enclosed  in  receptacles  made  of  an  incombustible 
material  porous  to  gases,  siich  as  asbestos  cloth,  whilst  in 
order  to  facilitate  the  ignition  of  the  mass,  a  small  cu]>  or 
hollow  is  formed  in  it,  in  which  is  placed  a  powder  which 
can  be  ignited  by  means  of  a  flame,  e.g.,  a  mixture  of 
potassium  permanganate  and  finely-divided  iron.  It  is 
stated  that  up  to  100  kilos,  of  such  a  mixture  can  be 
burned  smoothly  in  a  closed  vessel  for  the  production  of 
compre-ssed  oxygen,  etc. — A.  S. 

Sulphides  of  alkali  metals  from,  their  sulphates  ;  Process  of 

preparation  of .     Soc.  Ind.  Elettro-Chim.  di  Pont 

St.   Martin  and   A.   Piccini.     Fr.   Pat.    375,529,    1907. 
See  XI A. 

Barium  oxide  and  cyanides  ;  Prodtiction  of .   Badische 

Anilin  und  Soda  Fabrik.     Fr.  Pat.  375,357,  March  4, 
1907.     Under  Int.  Conv.,  April  18,  1906. 

This  yjroccss  is  for  the  production  of  barium  oxide  by 
calcining  a  mixture  of  barium  carbonate  and  carbon,  and 
for  the  production  of  cyanides  by  heating  a  mixture  of 
oxides,  hydroxides,  or  carbonates,  etc.,  of  alkaline-earths, 
and  carbon  in  an  atmosphere  of  nitrogen.  The  essential 
feature  of  the  invention  is  thatthe  substance  to  be  calcined 
is  j)luced  in  saggers  piled  one  on  another,  or  in  retorts, 
which  are  gradually  heated  from  the  ordinary  temperature 
to  that  necessary  for  the  reaction,  and  then  allowed  to 
cool,  the  principal  direction  of  the  heating  gases  being 
always  parallel  to  the  axis  of  the  saggers  or  retorts. 

— W.  C.  H. 


Barivm  oxide  ;  Process  of  manufacture  of  anhydrous , 

especially  for  the  production  of  spongy  barium  dioxide, 
■with  total  recovery  of  tfw.  nitrous  acids.  O.  Limb  and 
F.  Louis.     Fr.  Pat.  375,386,  May  12,  1907. 

Tma  process  is  applicable  to  the  recovery  of  gaseoui 
nitrogen  compounds  produced  in  any  reactions  in  which 
nitric  (or  nitrous)  acid  is  decomposed,  and  especially  to 
th(!  case  of  the  production  of  spongy  barium  oxide  by 
calcination  of  barium  nitrate  or  nitrite.  The  nitrous 
gases,  with  or  without  the  addition  of  air,  are  passed  into 
jjurc  water,  or  water  containing  barium  hydroxide  in 
solution  or  barium  carbonate  in  suspension,  contained  in 
a  vessel  into  which  a  rapid  succ  cssion  of  electric  sparV« 
can    1j<;   passed. — W.  C.  H. 


Aug.  31,  1907.] 


Cl.  IX.— building  materials,  clays,  mortars,  &  CEMENTS. 
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Ammonia ;    Transform/ition  of  the  nitrogen  of  peat  into 

.     M.  L.  Gaillot  and  P.  Brisset.     Fr.  Pat.  375,792, 

March  15,   1907. 

The  peat  is  burned  in  stoves,  or  in  kilns  resembling 
lime-kilns,  to  which  access  of  air  is  limited,  so  as  to  render 
the  combustion  slow,  and  with  or  without  injection  of 
steam.  The  effluent  gases  are  brought  into  contact 
with  suitable  acid  or  other  .solutions,  or  of  solids,  especially 
such  as  superphosphates,  for  absorption  of  the  contained 
ammonia. — E.  S. 

Ammonia  ;    Process  for  the   manufacture   of  [from 

cyanamides,    etc.'\     Ges.    f.    Stickstoffdiinger    G.m.b.H. 
Fr.  Pat.  375,979,  March  22,  1907. 

The  decomposition  of  cyanides  and  cyanamides,  with 
liberation  of  ammonia,  on  heating  in  presence  of  water, 
is  accelerated  and  promoted  by  the  addition  of  calcium 
chloride.  For  example,  powdered  calcium  cyanamide 
is  mixed  to  a  paste  with  about  an  equal  weight  of  a  con- 
centrated solution  of  calcium  chloride.  This  paste  solidifies 
on  standing,  and  is  then  broken  into  pieces  and  heated 
in  a  retort,  the  ammonia  evolved  being  collected. — E.  S. 

Sodium  hydrosulphite  containing  water  of  crystallisation  ; 

Process     for     dehydrating .     Farbwerke     vorra. 

Meister,     Lucius,    und     Briining.     Fr.     Pat.     375,711, 
May  21,  1906. 

See  Eng.  Pat.  11,565  of  1906  ;  this  J.,  1907.  527.— T.  F.  B. 

Lithium  salts  and  by-products  ;    Process  for  treating  ores 

containing  lithium  for  the  production  of .     W.  E. 

Wadman.     Fr.   Pat.   375,873,  March   19,   1907. 

See  U.S.  Pat.  847,856  of  1907  ;  this  J.,  1907,  469.— T.  F.  B. 

Plaster  ;    Treatment  of for  the  extraction  of  sidphur. 

A.  Miintz  and  P.  Nottin.     Fr.  Pat.  375,469,  March  8, 
1907. 

Calcium  sulphate,  especially  plaster  or  old  plaster  work, 
is  heated  to  a  temperature  below  that  corresponding  to 
a  cherry  red,  and  reduced  to  calcium  sulphide  by  the 
action  of  reducing  gases,  obtained  from  any  cheap  car- 
bonaceous material.  The  calcium  sulphide  and  carbon 
dioxide  produced  react  upon  one  another  in  the  presence 
of  water  to  form  calcium  carbonate  and  sulphuretted 
hydrogen,  from  the  latter  of  which  the  sulphur  can  be 
obtained.— W.  C.  H. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND   CEMENTS. 

Blast-furnace  slag  and  cement  ;    Physico-chemical  relations 

of  highli/  basic .     K.  Zulkowski.     Stahl  u.   Ei.sen, 

1907,  27,  1062—1066,  1098—1102. 

The  author  defends  his  previously  published  views  that 
teicalcium  silicate  does  not  exist ;  that  the  excess  of  lime 
over  that  necessary  to  form  disilicate  exists  in  Portland 
cement  in  the  form  of  solid  solution  ;  and  that  both  in 
Portland  and  slag  cements,  the  calcium  silicates  and 
calcium  aluminates  are  present  as  double  compounds. 
Moreover,  he  believes  that  dicalcium  silicate  exists  in 
two   modifications  expressed   by   the  formulfe : 


and  more  completely  into  the  meta- silicate  as  the  tem- 
perature rises,  and,  conversely  is  regenerated  by  heating 
the  meta-silicate  at  lower  temperatures ;  the  meta- 
silicate  is  obtained  by  rapid  cooling  of  the  highly  heated 
mass.  The  meta-silicate  is  stable  on  cooling  and  possesses 
hydraulic  properties,  whilst  the  ortho-silicate  falls  to 
powder  and  does  not  set  with  water.  The  author  cal- 
culates the  quantity  of  water  necessary  for  the  hydration 
of  a  typical  cement  from  the  equation  : 

(Si02,2CaO)  -1-  ^  (Al203,2CaO)  -»-  C—^E^O  = 

CaSiOg  +  ^(Al203,H20)-f(?^)Ca02H2. 

To  determine  this  water,  2  grms.  of  the  powdered  cement 
are  mixed  %vith  water,  allowed  to  stand  for  30  days  in  a 
stoppered  vessel,  and  then  dried  in  vacuo  over  sulphuric 
acid  until  of  constant  weight.  The  results  obtained  are 
generally  close  to  the  theoretical,  but  are  lowered  by 
increasing  the  quantity  of  water  used.  Slag  cements 
take  up  much  less  water  than  Portland  cement,  owing 
to  their  low  content  of  lime  ;  mono-calcium  silicate 
takes  up  no  water  at  all,  and  mono-calcium  aluminate 
only  18-5  per  cent,  as  against  25-1  for  the  dicalcium 
aluminate. — A.  G.  L. 


Patents  . 


Ca<^Si<^Ca 


and      ^'^"^O  Ca-^  ^' 


the  first  of  which  is  a  neutral  orthoailicate,   whilst  the 
second  is  a  basic  metasilicate.     The  ortho-  passes  more 


Refractory  materials.     H.   A.   D.  Collins,  London. 
Pat.   15,735,  July  11,  1906. 


Ens. 


The  claim  is  for  the  use  of  powdered  "  water-glass  " 
instead  of  liquid  sodium  silicate  in  the  process  described 
in  Eng.  Pat.  15,734  of  1906  ;   this  J.,  1907,  824.— W.  H.  C. 

Artificial  stone  or  the  like  ;  Manufacture  of .     B.  E.  D. 

Kilburn,  London.  From  Lsolatoren-Fabrik  "  Pulvolit," 
Ges.m.b.H.,  Frankfort.  Eng.  Pat.  28,199a,  Dec.  11, 
1906. 

The  claim  is  for  an  improvement  upon  the  process 
described  in  P^ng.  Pat.  26,516  of  1904  (see  Fr.  Pat. 
348,601  of  1904,  this  J,  1905,  499)  and  consists  in 
adding  to  the  mixture,  resin  or  other  resinous  products, 
which  have  the  propertj'  of  absorbing  ox3'gen  from  the 
air.  These  bodies  act  catalytically,  and  hasten  the 
oxidation  and  solidification  of  the  binding  material. 

— W.  H.  C. 


Agglomerating  materials ;  Process  of  .  W.  Schu- 
macher, Osnabriick,  Germany,  Assignor  to  E. 
Thalmann,  New  York.  U.S.  Pat.  859,411,  July  9, 
1907. 

Quantities  of  silicious  material  and  of  lime,  containing 
approximately  equal  proportions  of  silica  and  calcium 
oxide  respectively,  are  ground  together  very  finely,  so 
as  to  split  up  the  silicious  material  into  particles  of 
iiTegular  shape  coated  with  lime  dust ;  the  mixture  is 
incorporated  with  the  material  to  bo  agglomerated  and 
with  moisture,  and  the  resulting  mass  is  treated  with 
steam  under  pressure. — A.  S. 


Refractory  materials  and  method  of  making  same.  Asbestos 
Wood  Co.  Fr.  Pat.  374,489,  Feb.  9,  1907.  Under 
Int.  Conv.,  June  7,   1906. 

Asbestos  fibre  (80  per  cent,  by  weight)  is  mixed  with 
magnesium  oxide  (20  per  cent.),  obtained  by  calcining 
at  a  low  temperature,  finely-divided,  e.g.,  precipitated, 
magnesium  carbonate.  Water  is  added,  and  the  mass 
is  submitted  in  a  filter- press  to  a  pressure  of  105 — 175 
kilos,  per  sq.  cm.  until  hydration  is  complete.  The  mass 
may  then  bo  pressed  in  moulds  at  a  pressure  of  1-4 — 2 
kilos,   per  sq.  cm. — A.  G.  L. 


Cu  X.— METALLURGY. 


[Aug.  SI,  1007. 


Imtmrtfrnating  porous  materiitl.t  .^uch  n><  raiiimy  sleepers  ; 

rrottst  of .  and  products  obtained.     J.  Chateau  and 

J.  Merklon.     Fr.  Pat.  375,859,  Mar.   18,   1907. 

Thk  invention  aims  at  treating  wood  very  thoroughly 
with  a  small  quantity  only  of  a  disinfeeting  liijuid.  For 
this  {nirjxise,  the  impregnation  is  stopped  when  only  a 
small  quantity  of  disinfeetaut  has  entereil  the  wood, 
and  iUi  ■*  auxiliary  liquid  "  (e.g..  water,  when  the  dis- 
infectant used  is  ereostite)  is  forced  into  the  wood,  carrying 
with  it  and  distributing  throughout  the  interior  of  the 
wood  the  small  quantity  of  disinfectant  which  originally 
entered  the  latter. — A.  G.  L. 


X.— METALLURGY. 

U.S.  production  of  copper,  :iitc,  and  lead  in  190(5.     Bd.  of 
Trade  J..  Aug.  8,  1907.     [T.R.] 

Th«  "  Iron  Age "  (New  York)  publishes  the  following 
(prelinunary)  -stntistics,  issued  by  the  United  States  Geologi- 
cal Suney.  showing  the  production  of  copper,  zinc  and  lead 
in  the  United  States  in  190G.  The  production  of  copper 
amounted  to  906,591,947  lb.,  an  increase  of  about 
18,000,000  lb.,  or  2  \>eT  cent.,  over  the  production  of  1905. 
Of  the  total  production  in  1906,  816,386  lb.  in  blister  was 
produced  in  foreign  smelters  from  materials  exported  from 
the  United  States.  In  addition  to  the  total  given, 
54,543.116  lb.  was  produced  as  blister  in  domestic  smelters 
frcm  foreign  ore,  concentrates  and  matte,  while  blister 
imported  from  foreign  sources  containing  136,826,906  lb. 
of  fine  copper  was  electrolytically  refined  in  the  United 
States. 

The  production  of  electrolytic  copper  in  the  United  States 
in  19<Hj,  ba.sed  on  actual  returns  from  all  refineries,  amoimted 
to  839,984,614  lb.  The  production  of  domestic  nonelec- 
trolytic  copfier  refined  by  the  furnace  process  and  known 
as  casting  copper  amounted  in  1906  to  28,345,263  lb.  Tliis 
does  not  include  Lake  copyier.  The  total  production  of 
refined  copjicr  of  domestic  origin  was  882,568,237  lb. 

The  production  of  zinc  in  1906  amounted  to  224,770  tons 
(of  2,0(JO  lbs.),  an  increase  over  1905  of  20.921  tons,  or  10-3 
per  tent. 

The  total  production  of  refined  lead  in  1906  amounted  to 
404.»jfi9  tons,  comprising  313,886  tons  of  desilverised  lead 
and  90,7>43  tons  of  soft  lead.  This  total  embraces  all 
dmlveriacd  lead  produced  at  works  in  the  United  States  and 
the  pig  lead  recovered  from  the  Mi.s.si.ssip]>i  Valley  lead  ores, 
but  is  exeluKive  of  a  product  of  10,546  tons  of  antimonial 
lead  re|)ortfd  by  refineries.  Al^out  25,0fX>  tons  of  pig  lead 
derived  from  Missi.si^ippi  \'alley  ores  was  desilveri.sed,  and  is 
therefore  included  under  desilverised  lead   and  not  under 

Xietd  diaatv^ry  in  Ontario. 

A  HmvTtu'a  telegram,  dated  Ottawa,  August  8,  states  that 
what  in  Ulit-ved  to  be  the  richest  nickel  dejKJsit  in  Canada 
baM  been  dirfovered  near  Worthington,  in  Northern 
Ontario.  The  vem  it  rej>orted  to  Ix;  100  ft.  wj<le,  and  to 
contain  almo>Ht  jaire  ore.  The  Standard  Oil  capitalists, 
wbo  ff/ntrol  the  ntr  kel  field  in  Canada,  are  endeavouring  to 
purcbaac  the  new  ground. 

Mt'ii'  ,     Tkf  hard  and  soft  ntulffi  in  ductile .     G.  T. 

l>ilby.     Pro<.  Key.  fkK-.,  H>07,  Ser.  A,  79,  463—480. 

Fi  KTMKli  erperlment*  on  the  two  Htatex  of  ductile  metals 
(thj*  J.,  IW»4.  "HH;,  niore  e.«iii£-cially  of  copjier,  silver  and 
gold,  arf  d'.-j'cnl^d.  So  far,  a  homogeneous  Hp*,cimen 
of  metal  entirely  in  the  hard  htate  h&n  not  yet  Ijcen 
obtained.  The  rigxlity  and  tenacity  of  metal  hardened 
hv  working,  appeam  to  dcfK-nd  ait  much  on  the  typx; 
(A  »tructore  (nirm  and  *<ha{i(:  of  cryKtaln,  Sir.)  devrloTxd. 
M  on  the  a/-tual  jffojKjrtif/n*  of  the  two  pha«eM.  A  true 
ehaaye  of  •t«tc.  coiuintinK  in  the  pajwage  of  the  n(jn- 
eryvUlUDe,  into  the  rrvKtallinc  ntat^-,   occurs   at  a   well 


defined  temperature,  between  220°  and  300°  C.  for  the 
above  three  metals,  as  shown  by  recrystallisation,  loss 
of  mechanical  stability,  development  of  thermal  E.M.F. 
between  wires  in  the  hard  and  soft  states,  and  complete 
restoration  of  elasticity  in  the  hardened  metal.  The 
mechanical  stability  decreases  with  increasing  size  of 
crystals,  and  the  true  stability  of  the  crystalline  phase, 
in  single  crystals,  is  probably  less  than  that  of  any  aggre- 
gate of  crystals.  The  thermal  E.M.F.  is  found  to  be 
a  delicate  indicator  of  the  existence  of  strains  in  hardened 
wires  ;  these  strains  are  partly  of  a  temporary  character, 
which  can  be  partially  removed  by  annealing  at  a  tempera- 
ture of  100°,  and  wholly  by  heating  to  180°— 200'^  C. ; 
partly  the  strains  are  duo  to  a  fundamental  physical 
change  of  state.  The  two  kinds  of  strain  in  hardened 
metal  differ  from  each  other  in  that  one,  in  which  possibly 
the  molecules  themselves  are  strained,  is  unstable  even 
at  the  ordinary  temperature,  and  slowly  disappears ; 
whilst  the  other  is  stable  up  to  the  recrystallisation 
temperature,  at  which  a  change  in  the  microstructure 
takes  place  ;  in  this  second  state  the  molecules  appear 
to  be  restrained  by  nmtual  cohesion  from  turning  into 
a  imiforn\ly  oriented  condition.  The  acoustical  investiga- 
tion of  minute  changes  of  elasticity  in  the  metal  tongue 
of  a  reed  vibrator  gave  elasticity  curves  showing  these 
changes  even  more  plainly  than  did  the  E.M.F.  curves. 

The  author  believes  that  the  hardening  produced  by 
chilling  metals,  and  that  produced  by  hammering,  are 
both  due  to  the  same  kind  of  molecular  change  of  structure, 
which  is  the  result  of  contraction  strains.  Their  low 
recrystallisation  temperatures  are  the  reason  why  the 
ductile  metals  cannot  be  hardened  by  chilling,  the  strains 
produced  by  rapid  cooling  from  220°  C.  to  the  ordinary 
temperature  being  too  small  to  have  a  hardening  effect. 
High  crystallising  temperature  and  high  coefficient  of 
expansion  are  necessary  for  hardening  by  chilling. 

In  the  ductile  metals,  the  crystalline  phase  is  more 
plastic  but  much  less  stable  (mechanically)  than  the 
amorphous  phase.  Repeated  alterations  of  stress,  which 
only  temporarily  deform  the  latter,  may  permanently 
alter  the  former,  and  render  evident  its  inferiority  in  a 
mixture  of  the  two  phases  which  at  first  appears  to  be 
(mechanically)  stable. — A.  G.  L. 

Chrome-tungsten  steels.    L.  Guillet.  Rev.  metal.,  1907,  4,  5. 

The  properties  of  cluome-tungsten  steels,  and  the  results 
of  tests  made  to  determine  the  composition  and  treatment 
best  adapted  for  high-speed  tool  steels  are  here  given. 
The  constituents  of  these  steels  in  the  normal  state  are 
jKjrlite,  martensite,  and  a  triple  carbide  of  iron,  cliromium 
and  tungsten,  accompanied  by  martensite,  sorbite  (or 
troostite)  or  y-iron.  Perlitic  steels  show  a  tensile  strength 
and  elastic  limit  higher  than  the  ordinary  carbon  steels  ; 
the  elongation  is  lower.  Steels  containing  martensite 
have  very  high  teasile  strength  and  elastic  limit,  but  low 
elongation.  Hardening  changes  the  perlite  to  martensite, 
raising  the  tensile  strength  and  elastic  limit,  and  lowering 
the  elongation.  With  carbide  steels  the  higher  the 
temperature  employed  above  850°  C,  or  the  longer  the 
heating,  the  less  carbide  is  left.  The  presence  of  carbide 
being  undesirable,  the  hardening  conditions  are  so  regu- 
lated as  to  cause  its  disa])pearance.  Steels  containing 
martensite  are  softened  slightly  by  quenching  in  water, 
while  the  sorbite  steels  are  hardened.  Steels  containing 
y-iron  are  also  softened.  Perlitic  chrome-tungsten  steels 
have  no  future  in  mechanical  construction,  nickel-chrome 
steels  Ining  equally  good,  and  cheaper.  The  only  practical 
use  is  for  high-s])eed  tool  steels,  which  should  not  contain 
perlite,  martensite  (too  difficult  to  forge),  martensite 
and  carbide,  or  y-iron  (too  soft).  They  should  contain 
sorbite  (or  troosite)  and  carbide.  The  treatment  should 
\h>  such  as  to  dissolve  all  the  carbide. 


TarUalum  ateela.     L,   Guillet.     Compt.   rend.,    1907,   145, 
327—329. 

Tantalum  steels  containing  0-12 — 0-18  per  cent,  of  carbon 
and    0-09 — 1-05    per    cent,    of   tantalum    were    prepared 
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and  examined  micrographically  and  mechanically.  They 
were  all  perlitic,  and  showed  no  peculiarity  of  structure 
due  to  the  tantalum.  The  mechanical  tests  showed  that 
the  breaking  stress  and  the  resistance  to  shock  were  slightly 
increased  by  the  presence  of  the  tantalum,  especially  in 
the  case  of  the  quenched  steels,  but  to  an  extent  not  greater 
than  would  have  been  produced  by  an  equal  proportion 
of  many  other  elements,  especially  nickel.  The  author 
concludes  that  tantalum  steels  present  no  characters 
meriting  attention  from  an  industrial   point  of  view. 

—J.  T.  D. 

Iron  ;•   Behaviour  of with  lead,  bismuth,  thallium,  and 

cadmium.     E.    Isaac    and    G.    Tammann.     Z.    anorg. 
Chem.,  1907,  55,  58—62. 

Iron  does  not  dissolve  in  lead  or  bismuth,  and  forms  no 
compound  with  either.  It  does  not  dissolve  in  the  solid 
state  in  thallium,  and  as  it  melts  above  the  boiling  point 
of  thallium,  its  solubility  in  the  liquid  state  can  only  be 
ascertained  by  experiments  under  pressure.— J.  T.  D. 

Alloys  of  antimony  with  manganese,  chromium,  silicon  and 
tin ;  of  bismuth  with  chromium  and  silicon,  and  of 
manganese  with  tin  and  lead.  R.  S.  Williams.  Z. 
anorg.  Chem.,  1907,  55,  1—33. 

Antimony -manganese  :  The  fused  metals  mix  in  all 
proportions.  They  form  two  compounds,  SbgMng  and 
SbMuo,  both  grey  alloys,  less  brittle  and  softer  than  theii- 
components.  Both  of  these  are  magnetic  ;  Sb]VIn2  has 
the  higher  permeabilitv,  but  becomes  non-magnetic  at 
250°— 260°  C,  whilst  SboMng  retains  its  magnetic 
character  up  to  320° — 330°  C.  Antimony  and  S^Mns 
form  mixed  crystals  containing  50 — 60  atoms  per  cent,  of 
manganese,  and  antimony  and  SbMn2  form  a  second 
series,  containing  65 — 69  atoms  per  cent,  of  manganese. 

Antimony -chromium  :  The  metals  mix  in  all  proportions, 
and  form  two  compounds,  Sb2Cr,  silver-white  and 
extremely  brittle,  and  SbCr,  dark  grey,  so  slightly  coherent 
that  it  can  be  crushed  between  the  fingers.  There  are 
two  series  of  mixed  crystals,  chromium  and  antimony, 
containing  94 — 100  atoms  per  cent.,  and  chromium  and 
SbCr,  containing  50 — 52-5  atoms  per  cent,  of  chromium. 

Antimony-tin  :  The  metals  mix  in  all  proportions,  and 
yield  three  series  of  mixed  crystals,  containing  0 — 8. 
49-8 — 52-8;  and  90 — 100  atoms  per  cent,  respectively,  of 
antimony.  Possibly  the  50  per  cent,  mixed  crystal  is 
really  a  compound,  SnSb. 

Antimony-silicon  :  From  alloys  containing  0*5 — 99-0 
atoms  per  cent,  of  silicon  there  separate  mixed  crystals 
rich  in  silicon,  in  a  matrix  of  antimony  ;  when  the  silicon 
content  is  below  0-5  atom  per  cent,  these  crystals  are  no 
longer  visible — the  silicon  apparently  remaining  dissolved 
in  the  antimony. 

Bismuth-silicon  :  The  mixture  separates  into  two  layers, 
the  upper,  pure  silicon,  the  lower,  bismuth,  in  which  it 
is  doubtful  whether  or  not  a  very  small  proportion  of 
silicon  is  dissolved. 

Bismuth-chromium  :  These  two  metals  are  practically 
immiscible,  and  form  no  compounds. 

Manganese-tin :  The  metals  mix  in  all  proportions, 
and  form  three  compounds,  SnMn4,  steel-grey,  less  brittle 
than  manganese  ;  SnMn2,  very  similar  to  the  former,  and 
SnMn  (this  is  a  doubtful  compound).  The  compound, 
SnMn2,  shows  a  slight  magnetic  permeability,  and  SnMn^ 
not  only  has  a  much  higher  jjernieability,  but  shows 
weak  permanent  magnetism.  Besides  the  compounds, 
a  series  of  mixed  crystals  exists,  containing  96 — 100  atoms 
per  cent,  of  manganese. 
I  Manganese-lead :  Melted  manganese  dissolves  10  per 
cent,  of  lead  ;  from  alloys  containing  less  lead  than  thLs, 
manganese  crystallises  out,  and  when  the  lead  content 
I  rises  above  10  per  cent.,  separation  into  two  layers  occurs, 
an  upper,  the  limiting  allov,  and  a  lower,  of  lead. 

—J.  T.  D. 

Iron-plaiinum  alloys.     E.    Isaac   and   G.    Tammann.     Z. 
anorg.  Chem.,  1907,  55,  63—71. 

Ieon  and  platinum  form  at  high  temperatures  a  con- 
tinuous series   of  mixed  crystals,   which   on   cooling  arc 


converted  into  two  series,  one  containing  0 — 50,  the  other 
60 — 100  per  cent,  of  platinum.  The  melting-point 
diagram  shows  considerable  analogy  between  these  and 
the  nickel-iron  alloys.  This  analogy  is  stronger  in  the 
case  of  the  alloys  rich  in  iron  than  in  the  case  of  those 
rich  in  nickel  or  platinum  ;  the  differences  in  these  latter 
alloys  no  doubt  arise  from  the  fact  that  nickel  exhibits  a 
transformation-point  while  platinum  does  not. 

The  micrographic  examination  of  a  specimen  of  native 
platinum  containing  9-4  per  cent,  of  iron  showed  it  to  be 
very  similar  in  structure  to  the  artificial  alloy  with  a 
similar   composition. — J.  T.  D. 


Platinum  -,    Alloys  of  with  copper,  gold,  silver,  tin, 

and  lead.     F.  Doerinckel.     Z.  anorg.  Chem.,  1907,  54, 
333—366. 

By  a  study  of  the  cooling  curves  of  some  alloys  of  platinum, 
and  by  microscopical  examination,  the  author  arrives  at 
the  following  results : — Platinum  alloys  with  gold  or 
copper  in  all  proportions  forming  a  series  of  mixed  crystals. 
With  silver  the  series  is  only  continuous  up  to  a  platinum 
content  of  48  per  cent.  But  platinum  shows  a  greater 
affinity  for  metals  of  the  lead  group  than  for  those  more 
decidedly  electro-positive,  lead  and  tin  forming  a  number 
of  definite  compounds  with  platinum.  The  only  lead 
compound  of  which  the  composition  has  been  established, 
has  the  formula,  PtPb.  Tin  forms  the  compounds, 
PtgSn,  PtSn,  and  probably  also,  PtsSug,  and  Pt2Sn3. 
the  latter  one  existing  in  two  modifications.  The  sub- 
stance, PtSn,  melts  to  a  homogeneous  liquid,  but  the  other 
compounds  are  not  fusible  without  decomposition.  The 
platinum-lead  alloy  containing  2-5  per  cent,  of  platinum 
is  more  readily  oxidised  than  lead  itself,  and  all  are 
attacked  by  nitric  acid.  Platinum-tin  alloys  containing 
not  more  than  30  per  cent,  of  platinum  are  readily  attacked 
by  dilute  mineral  acids,  those  containing  about  40  per 
cent,  of  platinum  are  but  slowly  attacked  by  concentrated 
acids,  and  those  with  90  per  cent,  of  platinum  are  scarcely 
at  all  acted  on  by  aqua  regia. — F.  Sodn. 


Platinum  ;  Silicide  of .     P.  Lebeau  and  A.  Novitzky. 

Compt.  rend.,   1907,  145,  241—243. 

By  direct  combination  of  the  elements,  a  platinum  silicide 
is  obtainable,  having  the  formula,  SiPt.  Its  general 
chemical  characters  are  similar  to  those  of  platinum, 
but  it  is  more  readily  attacked  by  oxidising  agents. 

—J.  T.  D. 


Tin-nickel   alloys.     E.    Vigouroux.     Compt.    rend.,    1907, 
145,  246—248.     (See  also  this  J.,  1907,  413  and  472.) 

Alloys  containing  from  40  to  55  per  cent,  of  tin  yield, 
on  continued  treatment  with  hydrochloric  acid,  an 
insoluble  residue  of  a  composition  corresponding  to  the 
formula,  NiaSug. — J.  T.  D. 


Aluminium  Z      Autogenous    soldering    of .     M.     U. 

Schoop.     Chem.-Zeit.,    1907,   31,   749—750. 

The  surfaces  to  be  joined  are  cleaned,  placed  in  contact 
with  each  other,  and  covered  with  a  mixture  of  alkali 
(potassium,  sodium,  lithium)  chlorides  applied  either  in 
the  form  of  an  aqueous  paste,  or,  for  thicker  pieces,  as 
a  dry  powder.  The  soldering  is  then  carried  out  by  means 
of  an  oxygen-blowpipe  flame.  The  mechanical  strength 
of  aluminium  welds  made  in  this  wav  Is  claimed  to  be 
very  great.     (Sec  Fr.  Pat.  374,089;    this  J.,  1007,  828.) 

—A.  G.  L. 


Manganese  borides ;    Preparation  and  properties  of . 

A.   B.  du  Jassonneix.     Ber.,    1907,  40,   3193-3199. 

The  author  recapitulates  his  work  (this  J.,  1905,  94)  on 
the    preparation    and '  projiertics    of    manganese    boridc, 


§28 


cl.  X.— metallurgy. 


tAttg.  31,  190? 


MnB.  and  j>oints  out  that  it*i  i-eady  lU'ooiiiposition  by 
hydrochloric  acid  affords  a  means  oiF  scparatinj;  it  from 
the  compmind.  MnR,.  tirst  prepared  and  described  by 
Troost  and  Hautefcuille.  Though  the  hydrosen  evolved 
during  the  solution  of  the  monoboride  in  acid  burns  with 
a  green  flame,  it  contains  only  un\vci>:lial>ie  traces  of 
boron  compounds.  Mangiuiese-boron  mixtures  containing 
from  1-4  to  iS-ti  jx^r  cent,  of  boron  were  investigated  a-s 
to  their  magnetic  properties.  The  magnetic  susceptibility 
rose  from  zero  to  a  nuiximum  at  a  boron  content  of 
13 — 15  per  cent,  (corresponding  to  MnB).  and  fell  again 
to  rero  when  the  composition  corresponded  to  the  com- 
pound. MnBo.— J.  T.  D. 


Platinum   in   Xtw  South    ]Vtih.<.     Mining  ^VorId.  July  20. 
[TR.] 

Adticss  state  that  a  prosi^vting  party  ha.s  discovered  a 
platinum-bearing  vein  of  ferruginous  material,  about  six 
miles  from  Stephen's  creek,  in  the  Broken  Hill  district. 
The  projierty  is  IxMiig  oix^ned  uj),  and  samjiles  sent  to 
Sydney  assayed  from  1  to  4i  ozs.  of  platinum  iter  ton. 

Diswixry  of  manganese  in  Borneo.     Bd.  of  Trade  J.,  Aug.  1, 
1907.     [T.R.] 

Thk  Commercial  Intelligence  Branch  are  informed  that 
ron.«idera  ble  deposits  of  manganese  were  recently  discovered 
at  Taritii>an  in  Manidu  Bay.  ITie  first  cargo  was  .shipped 
from  North  Borneo  early  this  year,  but,  owing  to  an  excep- 
tioaally  rainy  season  which  devastated  the  works,  no  further 
shipments  have  been  made. 

Production  of  manganese  ore.     Ch.  of  Cora.  J.,  Aug.     [T.R.] 

The  "  Iron  Age  "  says  that  out  of  the  world's  production  of 
1,100,0<X)  tons  of  manganese  ore,  Russia  produced  426,813 
gross  tons  in  liXlS;  Brazil,  233,950  tons;  India,  150,297 
tons  ;  Gernianv,  in  the  previous  year,  52,860  tons  ;  Turkey, 
49.100  tons  ;  Sjjain,  26,895  tons  f  Chile,  17,110  tons  in  1903  ; 
Austria.  1.3,788  tons;  Hungary,  11,527  tons  in  1904; 
with  France,  Japan,  Greece,  and  Cuba  following  with  lesser 
fsupiAies. 

Laurium  mines.    [Lead  and   Silver.]    Eng.  and  Mining  J., 
1907,84,217.     [T.R.] 

The  Hmelters  at  Liurium,  (;n'<-ce,  in  1906  treated  180,102 
mctri'-  toDH  of  f)re,  which  yielded  12,127  tons  of  lead,  contain- 
ing an  average  of  1504  to  1793  grms.  of  silver  per  ton. 
The  rfKtilt  of  the  year  is  considered  satisfactory,  but  there 
are  .signx  of  the  exhaustion  of  several  of  the  ore-j)roducing 
strata  belonging  to  the  French  Sunium  Company's  conces- 
Kif>n,  and  it  is  expected  that  work  will  very  shortly  be 
redaced  to  a  great  extent. 


Cametitf   in   Colortidii.      Mining    World,    .luly   20     1907 
[T.R.J 

Th»  name  eamotite  wa«  api»licd  in  1899  by  Cumeuge 
and  Fried'-l  to  a  fanary-yellow  Of;hreou.s  pigment  that 
wa«  found  imjjregnaling  a  siliciouH  sandstone  in  Montrose 
county.  Colorado. 

Thi.i  mineral  in  a  wiurcc  of  uranium  and  vanadium,  and 
ttK\M  have  aW*  fihown  that  it  contains  radium. 

Camotife  has  Ix-en  dinrovered  at  a  numlxT  of  places 
in  Colorado  and  adjacent  parts  of  Utah.  Particularly 
Jnt#Tegting  de|K>«itH  are  found  near  the  valley  of  Coal 
rre^k,  abfiut  14  mile*  northeast  of  .Meeker,  in  Kio  Blanco 
county,  in  th*-  north ■w<v,tcni  part  of  Colorado.  Hoyt  S. 
Gale,  of  the  Unit^-d  .States  (Geological  8urvey,  has  written 
a   brief  account  of  the  dcjioMitM. 

BtaM-fumarf  «lag  and  amnd;  Plu/nico-rhemiffjl  nlutions 
of  hiifhip hasnc .     K.  Ztilkownki.     .Vee  IX. 


Patents. 

Stirring  arms  for   roastiiig- furnaces.     C.    Lean,   London. 
Eng.   Pat.  27,061,  Nov.  28,   1906. 

Each  arm  is  kept  in  position  by  a  pivot,  either  on  the 
upper  side  or  underneath,  which  slides  in  a  bayonet  groove 
in  the  shaft,  so  that  it  can  be  disengaged  when  the  shaft 
is  stationary-  by  giving  it  a  slight  movement  in  a  plane  at 
right-angles  to  the  shaft  in  the  direction  of  rotation.  The 
stirring  arm  is  thus  a  two-armed  lever  of  which  the  longer 
is  the  raking  arm,  and  the  .shorter  extends  into  the  shaft 
and  serves  to  secure  the  lever  When  two  stirring 
arms  are  attached  to  one  shaft,  they  are  placed  diametri- 
cally opposite,  and  dovetail  into  one  another  in  the  centre 
of  the  shaft.— 0.  F.  H. 


Furnaces  ;  Open-hearth,    melting   or  other .        A.    H. 

Cooper  and  E.  D.  Morgan.  Linthorpe,  Yorks.     Eng.  Pat. 
28,936,  Dec.  19,  1906. 

Each  air-  and  gas-port  of  the  furnace  is  provided  with  its 
own  separate  comnumication  in  the  form  of  a  suitable 
curved  tube  let  into  a  distributing  plate,  between  which 
and  the  furnace  itself  there  is  formed  a  recess,  serving 
to  mix  the  gases  before  their  entry  into  the  furnace.  Each 
tube  is  provided  with  a  water-seal  arrangement  which 
allows  of  free  expansion  and  contraction. — A.  G.  L. 

Ore   concentration,   and   apparatus   therefor.     H.    L.    and 
E.  A.  Sulman,  London.     Eng.  Pat.  9981,  April  28,  1906. 

The  powdered  ore  and  a  thin  layer  of  liquid  (e.^.,  water) 
are  fed  on  to  a  surface  over  which  movable  members  or 
squeegees,  provided  with  flexible  (india-rubber)  lower 
edges,  sweep  periodically,  .so  as  to  expose  the  ore  alter- 
nately to  the  action  of  the  air  and  of  the  liquid.  The 
surface  should  preferably  be  inclined,  but  not  sufficiently 
so  to  cause  the  ore  to  flow  off  of  its  own  accord.  At  the 
lower  end  of  the  surface,  the  ore  jiarticles  which  have  not 
been  floated,  sink  through  the  liquid  to  the  bottom  of 
a  spitzkasten,  whence  they  may  be  removed  for  re-treat- 
ment to  a  second  surface,  whilst  the  floated  particles  pass 
over  a  partition  mto  a  second  spitzkasten. — A.  G.  L. 

Iron  ;  Production  of .     H.  T.  Simpson,  Bilbao,  Spain, 

and  A.  E.  Bourcoud,  Clapham  Park,  Surrey.     Eng.  Pat. 
21,770,  Oct.  2,  1906. 

The  ore  is  reduced  in  a  blast-furnace  by  means  of  a  hot 
blast  of  carbon  monoxide  or  of  carbon  monoxide  and 
hydrogen.  The  waste  gases  from  the  furnace  are  then 
heated  in  a  stove  and  passed  through  a  producer  or 
"  regenerator "  charged  with  coke,  where  the  carbon 
dioxide  present  is  reconverted  into  carbon  monoxide. 
The  gas  from  the  regenerator  passes  through  a  second 
stove  and  thence  to  the  reduction  furnacie.  Means  .are 
provided  for  allowing  a  part  only  of  the  gases  to  enter 
the  furnace,  the  remainder  cinrulating  through  the  first 
stove  and  regenerator. — O.  F.  H. 

[Iron]   Scale  and  oxide  from  metallic  surfaces  ;  Removal 

of .     S.    O.    Cowj)er-Coles,    London.     Eng.    Pat. 

23,664,  Oct.  24,  1906. 

The  articles  to  be  treated  are  heated  in  a  closed  vessel 
through  which  is  passed  a  stream  of  pure  hydrogen  pro- 
duced electrolytically,  and  dried  by  passing  through 
8ulj)huric  axiid  and  thence  over  calcium  chloride. — 0.  F.  H. 

Silver  ;  Process  for  rendering non-tarnishable.     S.  0. 

CowfMjr-Coles,  London.     Eng.  Pat.  25,966,  Nov.  16,  1906. 

The  silver  article  is  coated  by  electro-deposition  or  othtf 
means  with  a  metal  such  as  zinc,  which  will  allov  with 
silver  and  is  not  blackened  by  sulphur.     The  coated  silver 
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articles  are  then  subjected  to  pressure  by  placing  them 
in  a  closed  cylinder  into  which  a  liquid,  such  as  petroleum 
or  petrol,  or  a  solution  of  a  salt  of  the  coating  metal,  is 
pumped. — 0.  F.  H. 

Wire  of  copper  and  any  other  metal ;  Process  for  the  manu- 
facture of  bimetallic ,  in  predetermined  proportions. 

J.  B.   Clamens,   Paris.     Eng.   Pat.    135.  Jan.   2,    1907. 
Under  Int.  Conv..  Jan.  3,  1906. 

Composite  wire  of  steel  and  copper  is  prepared,  containing 
comparatively  little  copper.  For  this  purpose,  discs  of 
"  Martin  extra  mild  steel,"  30 — 60  cm.  in  diameter  and 
15 — 50  mm.  thick,  are  cleaned,  polished,  and  electro- 
lytically  coated  with  a  film  of  copper,  tin,  or  zinc  to  prevent 
oxidation.  Electrolytic  cast  copper  rolled  into  sheets 
0*5 — 2  mm.  in  thickness,  is  punched  into  discs  8  mm. 
larger  than  the  steel  discs,  on  which  they  are  then  fastened 
by  turning  up  the  edge  so  as  to  form  a  flange  ;  the  copper 
on  one  face  of  the  steel  amounts  to  4  to  10  per  cent.,  on 
the  other  to  1  or  2  per  cent.  The  discs  are  then  piled  on 
one  another,  with  plates  of  steel  between  them  to  prevent 
welding  from  taking  place,  and  after  connecting  by  means 
of  heavy  bottom  and  top  plates,  the  discs  are  heated  to 
800 — 900°  C.  and  pressed.  After  cooling,  the  individual 
discs  are  cleaned  and  pressed  hydraulically  so  as  to  form 
a  socket  100 — 150  mm.  in  diameter,  200 — 250  mm.  high, 
and  with  a  bore  80 — 90  mm.,  the  4 — 10  per  cent,  of  copper 
being  on  the  outside,  and  the  1 — 2  per  cent,  on  the  inside 
of  the  socket.  Bars  of  extra  mild  steel  of  the  same 
diameter  and  somewhat  greater  length  than  the  bore  of 
the  socket  are  then  introduced.  The  whole  is  then 
re-heated  and  rolled  hot  until  a  diameter  of  45  mm.  is 
obtained,  when  welding  is  complete.  These  bars  are 
again  heated  and  rolled  hot  to  \vire  of  any  desired  diameter. 

—A.  G.  L. 

Gyaniding ;     Process    of    ,    and    apparatus    therefor. 

W.  A.  Merralls,  San  Francisco,  Cal.     Eng.  Pat.   1344, 
Jan.  18,  1907. 

The  gold-bearing  material  and  cyanide  solution  are 
introduced  into  a  tank  or  vat  having  a  filter  at  the  bottom, 
and  i^rovidcd  with  a  ])ropeller-Hhaped  agitator  rotating 
horizontally.  The  filtration  can  be  a«ssisted  by  air  pressure, 
and  agitation  is  continued  during  filtration,  means  being 
provided  for  adjusting  the  agitator  to  the  level  of  the  pulp 
in  the  tank.— O.  F.  H. 


Iron  and  steel ;.    Method  of  treating .     F.  M.  Becket, 

Niagara  Falls,  N.Y.,  Assignor  to  Electro  Metallurgical 
Co.,  West  Virginia.     U.S.  Pat.  858,326,  June  25,  1907. 

An  alloy  of  titanium  and  calcium  is  added  to  the  molten 
iron  or  steel.  In  addition  to  titanium  and  calcium,  any 
or  all  of  the  elements  aluminium,  silicon,  carbon,  and 
iron  may  be  present  in  the  added  alloy. — O.  F.  H. 

Alloy  and  method  of  producing  it.  F.  M.  Becket,  Niagara 
Falls,  N.Y.,  Assignor  to  Electro  Metallurgical  Co., 
West  Virginia.     U.S.   Pat.   858,327,  June   25,    1907. 

An  alloy  of  titanium  and  calcium  is  produced  by  reducing 
by  carbon  in  an  electric  furnace  or  by  other  means,  a 
charge  containing  the  oxides  or  oxygen  compounds  of 
titanium  and  calcium.  The  process  may  be  made  con- 
tinuous by  adding  fresh  portions  of  the  charge  and  with- 
drawing the  product  as  desired.  In  a  similar  manner, 
an  alloy  may  be  made  containing  any  or  all  of  the  elements 
silicon,  aluminium,  carbon,  and  iron  in  addition  to  titanium 
and  calcium. — O.  F.  H. 


Vana/lium  sulphide  ;•     Process   of    reducing .     F.    M. 

Becket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro 
Metallurgical  Co.,  ^Vest  Virginia.  U.S.  Pat.  858,328, 
June  25,  1907. 

The  process  consists  in  reducing  vanadium  sulphide  with 
the  calculated  quantity  of  silicon  or  a  silicon  alloy,  such 


as  ferrosilicon.  The  process  may  be  made  continuous 
by  adding  fresh  portions  of  the  charge,  and  withdrawing 
the  product  as  desired. — O.  F.  H. 

Cyanide  briquette  [for  gold  ext ractio7i],  and  process  of 
making  same.  J.  Bueb,  Dessau,  Germany,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New  York. 
U.S.  Pat.  859,482,  July  9,  1907. 

A  SOLUTION  of  fiee  caustic  alkali  is  added  to  a  cyanide 
solution,  and  the  mixture  is  allowed  to  crystallise,  whereby 
particles  of  cyanide  mixed  with,  and  inclosed  by,  a  layer 
of  free  caustic  alkali,  are  obtained.  These  are  dried,  and 
formed  into  briquettes  by  compression. — A.  S. 

Pyritic  smelting  ;   Process  of .     H.  Arden,  San  Diego, 

Cal.     U.S.  Pat.  860,512,  July  16,  1907. 

Air  heated  to  a  high  temperature  by  electricity,  is  mixed 
with  a  hydrocarbon  vapour,  and  brought  into  contact 
with  a  sulphide  ore. — A.  G.  L. 

r"  Aluminium  "]  Solders.     W.  R.  Mitchell  and  J.  B.  Vigo. 
Fr.  Pat.  375,756,  Feb.   12,  1907. 

In  making  these  solders,  three  substances  are  first  pre- 
pared, by  mixing  and  melting  together  5  kilos,  of  zinc, 
lead,  or  tin  with  28,  28,  and  21  grms.  respectively  of 
potassium  chlorate.  A  hard  solder  suitable  for  general 
use  is  obtained  by  melting  200  grms.  of  this  "  prepared  " 
zinc  with  56 — 57  gnus,  of  zinc  chloride  and  56 — 57  grms. 
of  tin  chloride,  adding  the  melted  mixture  to  56 — 57  grms. 
of  aluminium  heated  to  a  white  heat,  stirring,  allowing  the 
mass  to  cool,  and  again  melting  it  at  a  dark  red  heat 
after  the  addition  of  a  further  56 — 57  grms.  of  zinc  chloride 
and  56 — 57  grms.  of  tin  chloride.  A  softer  and  more 
fasible  solder  is  obtained  by  melting  200  grms.  of  the 
above  solder  with  28  grms.  of  zinc  chloride  and  28  grms. 
of  tin  chloride,  and  adding  the  mass  to  a  fused  mixture 
of  28  grms.  of  "  prepared  "  lead,  56 — 57  grms.  of  "  pre- 
pared "  tin,  28  grms.  of  zinc  chloride  and  28  grms.  of  tin 
chloride.  A  still  softer  solder  is  obtained  by  substituting 
56—57  grms.  of  cadmium  for  28  grms.  of  the  "  prepared  " 
tin  in  the  last  mixture. — A.  G.  L. 

Lead;  Obtaining  metdlUc from  Icml  sulphide.     Soc. 

L'Air  Liquide  (Soc.  Anon,  pour  I'Etude  et  I'Exploitation 
des  Precedes  G.  Claude).  Fr.  Pat.  375,780,  May  22, 
1906. 

Oxygen,  or  aii-  enriched  in  oxygen,  is  blown  into  melted 
lead  sulphide  (galena),  metallic  lead,  sulphur  dioxide  and 
a  certain  amount  of  lead  sulphide  dust  being  formed. 
This  last  is  collected  and  submitted  to  a  second  similar 
operation.     The  gas  used  may  preferably  be  heated. 

— A.  G.  L. 

Conner  •    Process  for  the  extraction  of from  copper 

residms.     D.  Crispo.     Fr.  Pat.  375,899,  Mar.  20,  1907. 

Copper  is  recovered  from  residues  by  treating  them 
with  dilute  sulphuric  acid  and  manganese  dioxide.  The 
solution  of  copper  sulphate  obtained  is  treated  in  any 
usual  way. — A.  (J.  L. 

Metallic  pieces  ;  Process  and  apparatus  for  making  com- 
posite   .     J.  F.  Monnot.     Fr.  Pat.  373,972,  Jan.  14, 

1907. 

See  Eng.  Pat.  8913a  of  1906  ;  this  J.,  1907,  696.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY. 

(yl.)— ELECTRO-CHEMISTRY. 

Nitrogen  and  oxygen  ;  Action  of  the  electric  spark  on, 

at  low  temperatures.     E.  Briner  and  E.  Durand.     Compt. 
rend.,  1907,  145,  248—250. 

Eleciric  sparks  were  pass(  d   tiiruugli  dry  air   at    atmo- 
spheric pressure    at    the    ordinary    temperature,   at    the 
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tempernture  of  solid  carbon  dioxide  and  other  ( -  80°  C), 
and  at  that  of  liquid  air  (  -  190°  C.) ;  and  the  amount  of 
nitrogen  ]>eroxide  formeti  was  estimated  from  the  diminu- 
tion of  j>ressure.  The  limitini;;  concentrations  reached 
were  resfxv'tively  5 — 0.  10 — 15,  and  "20  per  cent.,  the 
last  corresjKinding  to  the  complete  fixation  of  the  oxygen. 
Experiments  with  the  ves.<el  immersed  in  liquid  air, 
and  containing  in  different  series  mixtures  of  4  vols. 
of  nitrogen  to  1  of  oxygen  (air),  equal  volumes  of  the  two. 
and  1  vol.  of  nitrogen  to  "2  of  oxygen,  shewed  that  in  all 
cases  the  ultimate  protiuct  is  nitrogen  peroxide  ;  but  the 
existence  in  one  case  of  a  minute  ijuantity  of  a  blue 
substance  (nitrogen  trioxide),  lends  support  to  the  view 
that  the  substance  dire<'tly  formed  by  the  spark  is  nitric 
oxide,  which  is  then  oxidised  in  the  first  place  to  the 
trioxide,  and  ultimately,  after  a  longer  period,  to  peroxide. 
The  yields  of  j>eroxide  in  grms.  per  kilowatt-hour  were 
respectively  Ooo,  0-77  and  0-50.  Another  series  of 
experiments  was  made  on  the  mixture  of  1  vol.  of  nitrogen 
and  2  vols,  of  oxycen  (still  in  liquid  air)  at  different 
pressures.  The  yields,  at  pressures  of  460 — 217  mm., 
were  0-8 — 0'1»,  and  at  pressures  of  1 15 — 4  mm  ,  1-43  grms. 
j>er  kw.-hour.  It  thus  appears  that  the  fixation  of 
nitrogen  as  oxide  gives  Ijetter  vields  than  its  fixation  as 
ammonia.     (See  this  J.,  1907,  410.)— J.  T.  D. 


Patents, 

Activf    materials   for   electric   accumulators.     H.    Leitner, 
Woking,  Surrey.     Eng.  Pat.  23,413,  Oct.  22,  1906. 

A  SMALL  percentage  of  gum  tragacanth  is  added  to  the 
usual  substances  employed  as  active  materials  for 
electrodes  in  accumulators. — B.  N. 


Electrolytic  production  of  chemical  compounds  ;  Apparatus 

for  the  .     C.  F.  Carrier,  jun..  Assignor  to  Elmira 

Electro-Chemical  Co.,  Elmira,  N.Y.     U.S.  Pat.  859,431, 
July  9,  1907. 

Thb  apparatus  comprises  a  pan,  adapted  to  contain  a 
molten  metal,  and  anode  and  cathode  compartments, 
with  their  lower  ends  o|)en  and  supported  above  the 
bottom  of  the  pan  in  such  a  position  that  the  compart- 
ments are  sealed  by  the  liquid  metal.  A  channel  is  formed 
on  the  under  side  of  the  pan,  leading  from  a  point  beyond 
the  cathode  compartment  to  a  point  below  the  electrode 
in  the  anode  compartment.  In  the  channel,  immediately 
beyrmd  the  c.ithode  compartment,  is  mounted  a  screw 
proi>»llfr,  and  by  the  rotation  of  this,  a  circulation  of 
the  metal  of  the  bath  is  produced  through  the  channel 
from  the  cathode  to  the  anode  compartment.  The  cir- 
culation of  the  metal  thus  cau-ses  an  upheaval  immediately 
below  the  anode.  Mean."-  are  provided  for  charging  the 
compartment.1,  and  for  drawing  off  the  product  from  the 
cathode  comf»artment. — B.  X. 


Ares  of  high  tfn*ion  with  a  high  tension  circuit;  Process 

for    ronnfcting    in    Sf.rics .       Salpctersaure    Ind- 

Ge».m.b.H.     Fr.  Pat.  376,268,  Feb.  21,   1907.     Under 
Int.  Con  v.,  July  6,  1906. 

The  arr  gaf*  are  conncotf*!  in  serieK,  an«l  each,  with  the 
exr»'ption  of  one  pap,  iH  bridged  by  a  shimt  of  high  rcsist- 
ance.  Thetie  reHintanceft  may  lie  c  onnectcd  in  parallel  or 
in  wrie*.  or  in  two  jK^rtionn,  each  jiortion  l>eing  connected 
in  arriea  or  in  parallel. — R.  N. 


El'Hrodn  ;  iJanuf'iriiire  of frr/m  fumd  oxidi.  of  iron. 

fhem.   Fabrik  fJric.iheim-Elcktron.     Fr.   Pat.   375,595, 
March  11.  1907. 

MAiismc  oxide  of  iron  in  fuftcd,  and  a  quantity  of  ferrif; 
oxide  \%  added,  HufBcient  to  convert  all  the  "cxcchh  of 
frrron*  oxide  present  into  the  tetroxide.  Instead  of 
ferric  oxide,  any  oxide,  such  a>t  o.\ide  of  mangancuo  or 


chromium,  capable  of  combining  with  the  ferrous  oxide, 
may  be  employed.  The  fused  mixture  is  then  poured 
into  tubular  moulds,  closed  at  the  bottom,  and  as  soon  as 
a  sufficiently  thick  layer  has  solidified  upon  the  walls 
of  the  mould,  the  remainder  of  the  fused  substance  is 
poured  back  into  the  crucible  ;  the  cj-lindrical  electrode 
thus  produced  is  then  furnished  with  a  metallic  core. 
Altcrnativelj-,  a  metallic  rod  (of  copper,  nickel,  or  other 
non-reacting  metal)  is  pushed  into  the  fused  mixture  in 
the  mould  and  allowed  to  become  fixed  therein  upon 
solidification  occurring. — H.  B. 


Black   diamond ;  Obtaining    amorphous    fused    or . 

L.  Bonnet.     Fr.  Pat.  375,669,  May  19,  1906. 

The  process  claimed  consists  in  fusing  carbon  by  means 
of  a  high-tension  electric  current  in  a  gaseous  or  liquid 
medium  under  high  pressure,  and  having  no  action  on 
the  carbon.  The  apparatus  described  consists  of  a  thick- 
walled  vessel  of  bronze  or  other  suitable  metal  in  which 
are  two  thick  carbon  electrodes,  having  between  them 
a  rod  of  pure  carbon.  Below  this  rod  is  a  capsule  con- 
taining carbon  bisulphide  or  other  liquid  which  will 
produce  a  high  pressure  when  vaporised,  and  which  has 
no  action  on  carbon.  A  current  is  first  passed  sufficient 
to  produce  a  high  pressure  in  the  vessel  by  means  of  the 
carbon  bisulphide  vapour,  and  then  a  high-tension  current 
is  passed  for  a  few  moments,  whereby  the  carbon  is  fused. 
Instead  of  producing  the  pressure  by  vaporising  a  liquid, 
an  inert  gas  under  pressure  may  be  forced  into  the  vessel, 
and  the  pressure  increased  as  before  by  the  passage  of 
an  electric  current. — A.  S. 


Calcium  carbide ;  Manufacture  of .     S.  Mizgier. 

Pat.  375,666,  May  17,  1906. 


Fr, 


A  MIXTURE  of  lime  with  anthxacite,  preferably  in  the  pro- 
portion of  60  jiarts  of  the  former  to  34  of  the  latter,  is  used 
as  a  resistance  medium  between  two  electrodes  in  a 
covered  crucible.  Considerable  economies  as  to  the 
consumption  of  electrodes  and  otherwise  are  stated  to 
be  effected  by  thus  substituting  an  electric  resistance 
process  for  that  of  the  arc. — E.  S. 


Nitric  acid  and  other  compounds  ;  Electro-chemical  process 

and  apparatus  for  manufacturing ,  by  means  of  gases. 

G.  J.  J.  Brisset  and  A.  M.  Muguet.     Fr.  Pat.  375,349, 
May  11,  1906. 

This  invention  relates  to  the  production  of  oxygen  com- 
pounds of  nitrogen  from  air  by  means  of  an  electric  arc, 
spread  out  in  a  magnetic  field  so  as  to  obtain  a  long 
luminous  flame  drawn  out  in  front  of  the  magnet.  For 
this  purpose  two  horns  provided  with  arms  are  attached 
to  the  poles  of  the  magnet  to  extend  the  lines  of  magnetic 
force.  The  electrodes  are  supplied  with  an  alternating 
movement  for  the  rapid  production  of  a  scries  of  arcs, 
drawn  out  by  the  magnetic  force ;  or  a  high-tensi(m 
alternating  current  may  be  employed  instead.  The 
electrodes  are  provided  with  an  "  amplifying  conductor  " 
for  the  arc,  to  bring  it  in  a  regular  way  within  the  sphere 
of  influence  of  the  magneto  The  reactions  are  carried  out 
in  a  tall  narrow  tower,  provided  with  interior  ribs  to 
bring  the  gases  over  the  arc  and  thus  ensure  regular 
working,  llie  tower  is  composed  of  refractory  insulating 
material,  and  is  pierced  at  the  bottom  by  two  electrodes 
arranged  between  the  poles  of  an  electro- magnet  placed 
on  each  side  of  the  narrowest  part  of  the  tower.  Air  is 
supplied  to  the  bottom  part  of  the  tower,  and  on  to  the 
sides  to  cool  the  electrodes  and  the  amplifier.  The  elec- 
trodes may  be  hollow  to  form  an  electric  condenser,  and 
to  allow  the  air  to  })ass  into  the  amplifier  in  order  to  cool  it. 
The  walls  of  the  tower  may  be  provided  with  radiators. 
Several  arcs  may  be  arranged  in  one  tower,  and  by  a 
suitable  airangement  of  inlet  and  outlet,  the  gases  may 
I)aH8  over  two  successive  arcs  or  over  one  arc  only.  Several 
towers  may  be  connected  together,  and  a  condenser  joined 
to  the  electrodes  of  one  scries  of  towers.     Coils  arc  inserted 
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in  the  main  wires  as  a  protection  for  the  transformer  or 
generator  against  discharge  of  the  condensers.  When  two 
towers  are  in  communication,  the  poles  of  the  magnets 
are  connected  by  a  transverse  bar  so  that  only  one  coil 
is  used  for  each  pole.  For  the  manufacture  of  nitric  acid, 
the  use  of  an  alternating  current  is  recommended  as  more 
•economical  than  a  continuous  current. — W.  C.  H. 


Sulphides  of  alkali  metals  from  their  sulphates  ;    Process 

of  preparation  of  .     Soc.  Ind.  Elettro  Chimica  di 

Pont  Saint-Martin  and  A.  Piccinini,  Italy.  Fr.  Pat. 
375.529,  Feb.  28,  1907.  Under  Int.  Conv.,  March  1, 
1906. 

Sulphides  of  alkali  metals  are  prepared  by  the  reduction 
of  their  sulphates  by  means  of  carbon,  which  is  also  a 
good  conductor  of  electricity,  the  carbon  being  heated  by 
means  of  a  continuous  or  alternating  current,  the  intensity 
of  which  is  proportioned  to  the  section  of  the  reducing 
mass.  Any  suitable  closed  electric  furnace  may  be 
-employed,  which  comprises  a  chamber  with  orifices, 
which  may  be  closed,  for  charging  and  discharging  the 
■material  to  be  treated,  and  which  is  provided  with  fixed 
and  adjustable  electrodes,  the  mass  of  carbon,  acting  as 
the  reducing  agent,  closing  the  circuit  between  the 
-electrodes.  Or,  an  electric  furnace,  in  which  a  triphase 
circuit  is  employed,  may  be  used,  the  mass,  acting  as 
reducing  and  heating  agent,  being  distributed  in  three 
distinct  chambers  of  reaction,  thus  serving  for  the  manu- 
facture of  other  sulphides,  or  the  mass  may  be  contained 
in  one  chamber  of  reaction  formed  by  joining  three 
■similar  chambers  into  a  single  crucible. — B.  N. 

Ozone ;     Apparatus    for    the    production    of    .     E. 

Applegarth  and  J.  R.  Quain.  Fr.  Pat.  375,507,  Feb.  15, 
1907.     Under  Int.  Conv.,  Feb.  16,  1906. 

See  Eng.  Pat.  3905  of  1906  ;   this  J.,  1906,  992.— T.  F.  B. 

Mectrdytic  cells  ;    Batteries  of  .     R.   H.   F.  Finlay. 

Fr.  Pat.  375,416,  March  6,  1907. 

See  Eng.  Pat.  1716  of  1906  ;   this  J.,  1907,  620.— T.  F.  B. 


Glow  bodies  for  incandescence  electric  lamps  ;  Manufacture 

of .     H.  Kuzel.     Fourth  Addition,  dated  Feb.  27, 

1907,  to  Fr.  Pat.  359,025,  Jan.  9,  1905.     See  II. 

Artificial  silk,  artificial  hair,  and  plastic  cellulose  products  ; 
Washing  of,  and  the  rapid  and  complete  removal  of  copper 

from .     E.  Crumiere.     Fr.  Pat.  375,827,  March  16, 

1907.    See  V. 


(B. )— ELECTRO-MET  ALLURG  Y. 

Steel  hardening-  and  tempering-oven  with  electrically- 
heated  melting-bath.  L.  M.  Cohn.  Elektrotech.  Zeits., 
Aug.  2,  1906,  721—5. 

The  oven  consists  of  a  cast-iron  casing  lined  with  fire- 
brick, within  which  is  placed  a  crucible  separated  from 
the  firebrick  by  a  layer  of  asbestos.  Alternating  current 
v(to  minimise  electrolytic  action)  is  passed  between  two 
plates  of  soft  iron,  acting  as  electrodes  in  the  crucible, 
which  contains  a  suitable  fusible  salt,  the  composition 
of  which  depends  on  the  temperature  required.  For 
temperatures  over  1000°  C.  pure  barium  chloride  (melting- 
point  about  950°  C),  and  for  lower  temperatures  a  mixture 
of  two  parts  of  barium  chloride  to  one  part  of  potassium 
chloride,  melting  at  about  670°  C,  is  used.  The  salts 
in  question  being  practically  non-conductors  when  cold, 
but  good  conductors  when  molten,  an  auxiliary  carbon 
electrode  is  required  to  start  the  fusion  and  form  a  strip 
•of  molten  salt  between  the  two  iron  electrodes,  whereupon 
the  rest  of  the  salt  in  the  crucible  gradually  melts. 

The  temperature  of  the  oven  being  dependent  on  the 
current  passing  through  the  molten  salts,  an  oil-insulated 


auto-transformer  giving  a  number  of  different  voltages 
is  employed  in  connection  with  an  auxiliary  resistance, 
or,  in  cases  where  direct  current  only  is  available,  a  rotary 
converter  may  be  installed.  The  temperature  of  the  oven 
can  be  most  accurately  recorded  by  means  of  a  pyrometer 
and  a  d'Arsonval  galvanometer  suitably  calibrated,  and, 
with  the  exception  of  a  layer  10  millimetres  {^  inch)  thick 
at  the  top,  is  foimd  to  be  practically  uniform  throughout 
the  molten  mass  and  absolutely  uniform  in  any  given 
horizontal  section.  Between  temperatures  of  880°  C. 
and  1300°  C.  the  power  required  to  work  the  oven  varies 
between  5-4  and  12-25  kilowatts,  while  about  half  an  hour 
suflSces  for  starting. 


Tungsten  ;   Melting-point  of  pure .     H.  von  Warten- 

berg.     Ber.,  1907,  40,  3287—3291. 

By  using  in  a  vacuum  tube  an  anode  of  pure  tungsten 
and  a  Wehnelt  cathode,  the  fall  of  potential  at  the  cathode 
is  reduced  to  1 — 2  volts,  and  it  becomes  possible  to  send 
through  the  tube  very  considerable  currents — say 
20  amperes — at  moderate  voltages — 100  to  110.  When 
this  is  done,  the  fall  at  the  anode  is  about  40  volts,  and  the 
whole  energy  of  this — 40  x  20  =  800  watts — is  spent  m 
heating  the  cathode.  It  was  possible  in  this  way  (details 
of  the  experimental  appliances  are  given  in  the  paper) 
to  melt  the  timgsten,  and  observe  the  temperature  of 
melting  by  means  of  a  Wanner  pyrometer.  The  melting- 
point  thus  obtained  lies  between  2800°  and  2850°  C. 

—J.  T.  D. 


Boron  ;   Compounds  of  nickel  and  cobalt  with .     B.  du 

Jassonneix.     Compt.  rend.,  1907,  145,  240 — 241. 

From  fusions  in  the  electric  furnace  of  mixtures  of  boron 
with  nickel  and  cobalt,  there  can  be  separated  by  appro- 
priate treatment,  besides  the  compounds,  NiB  and  CoB, 
already  described  by  Moissan,  compounds  having  the 
formulae,  Ni2B  and  CooB,  and  NiBg  and  C0B2. — J.  T.  D. 


Patents. 

Electrotypes  ;    Process  for  the   rapid  production  of  , 

S.  0.  Cowpcr-Coles,  London.     Eng.  Pat.  17,617,  Aug.  4, 
1906. 

The  anodes  and  moulds  or  cases,  suspended  from  rods  in 
the  electrotyping  vat,  are  subjected  to  a  spraying  of  the 
electrolyte,  and  the  latter  is  afterwards  pumped  up  and 
discharged  as  a  fine  spray,  in  contact  with  the  atmosphere, 
on  to  a  filter  composed  of  sand  and  blankets.  From  the 
filter,  the  electrolyte  is  delivered  to  spraying  pipes  located 
in  the  vat  beneath  the  anodes  or  cathodes,  the  liquid  being 
thus  caused  to  rapidly  circulate  over  the  faces  of  the 
cathodes  or  anodes.  Instead  of  electrolyte,  air  may  bo 
delivered  from  an  air  compressor  through  the  spraying 
pipes,  in  order  to  bring  about  a  circulation  of  the  electro- 
lyte.—B.  N, 


Ore  ;  Magnetic  separation  of -.    Metallurglska  Patent- 

aktiebolaget,    Stockholm,    Sweden.      Eng.     Pat.    210, 
Jan.  3,  1907.     Under  Int.  Conv.,  Jan.  9,  1906. 

The  powdered  ore,  mixed  with  water,  is  fed  from  the 
pipe,  9,  to  the  top  of  one  compartment,  7,  of  a  funnel- 
shaped  tub,  which  is  divided  by  the  partitions,  8  and  11. 
The  ore  is  met  by  a  current  of  water  flowing  upwards 
through  the  pipe,  15,  and  is  thus  carried  close  to  a  rotating 
drum,  1,  of  diamagnetic  material  (e.g.,  zinc  or  brass) 
inside  which  are  stationary  electro-magnets,  4.  The  non- 
magnetic  ore  particles  sink  to  the  bottom  of  the  second 
compartment,  6,  of  the  tub,  whence  they  are  removed 
by  the  pipe,  13 ;  the  feebly  magnetic  particles  move 
with  the  drum,  but  are  retained  by  the  liquid  owing  to 
surface  tension,  and  only  float  over  the  partition,  11, 
into  the  compartment,  10 ;    whilst  the  strongly  magnetic 
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p&rticles  adhere  to  the  drum  until  they  are  past  the 
electro -magnets,  when  thev  fall  into  the  collector,  12. 

—A.  G.  L. 

Vanadium   and   its  alloys  ;    Process   of   producing   . 

F.  M.  Becket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro 
Metallurgical  Co.,  West  Virginia.  U.S.  Pat.  858,325, 
June  25,  1907. 

Thx  process  consists  in  passing  an  electric  current  through 
a  molten  bath  of  vanadium  oxide  and  the  calculated 
quantity  of  silicide  of  carbon  required  for  its  reduction, 
a  basic  flux  being  used.  The  process  may  be  made 
continuous  by  adding  fresh  portions  of  the  charge  and 
withdrawing  the  product  as  desired.  Vanadium  alloys, 
Buch  as  ferro-vanadium,  may  be  produced  by  reducing 
the  vanadium  compound  in  the  presence  of  iron  or  other 
alloying  metal. — 0.  F.  H. 

Metals  and  alloys  ;  Process  of  effeciing  chemical  reduction 

and  prrjducing .     F.  M.  Becket,  Niagara  Falls,  N.Y., 

AaaignoT  to  Electro  Metallurgical  Co.,  West  Virginia. 
U.S.  Pftt.  858,329,  June  25,  1907. 

F'af.tjal  reduction  is  effected  by  meaas  of  a  non-metallic 
r.<i  ,  inn  agent  nuchas  carbon,  and  the  reduction  completed 
I  —    irbide.     As  applied  to  the  reduction  of  vanadic 

'  ;.roces»   coati^ts    in   electrically  smelting   first 

«  I  to  yield  vanadoas  oxide,  and  then  with  silicon 

CArbide  to  complete  the  reduction  to  vanadium. — 0.  F.  H. 

Furnace  ;  Electric    .     E.    A.    Colby,    Newark,    N.J., 

AMiifcDOT  to  American  Electric  Furnace  Co.,  New  York. 
U.S.  Pat.  8o9,641,  July  9,  1907. 

Thi  electric  induction  furnace  descril^ed  w  provided  with 
an  annular  f  nicible,  in  which  the  chari^e  forms  a  secondary 
cirriiit,  a  core  of  magneti/'  material  Ijeing  disposed  in 
the  circular  space  enclosed  by  the  crucible.  Between  the 
core  and  the  crucible,  and  sejiarated  from  the  latter  by  an 
air  Kfiace,  is  a  removable  inducing  coil,  this  Ijcing  so 
cofMtroctefl  that  a  free  circulation  of  air  is  obtained 
"  through,  outflide  of,  and  Ijetween  the  turas  of  the  coil," 
tbas  preventing  variations  of  rcsiistance  due  to  heat 
radiated  from  the  crucible.  A  rectangular  frame  of 
maaiietic  material  surrounds  and  supjmrtM  the  crucible 
■ad  the  coil  on  it«  lower  memlier,  detachable  upjjer  and 
middle  members  of  the  frame  being  arranged  to  8up[>ort 


the  coil  and  core,  and  clamp  these  down  on  to  the  lower 
member.  The  coil  consists  of  a  number  of  turns  with 
separated  bodies  of  refractory  insulating  material,  these 
being  disposed  between  the  turns,  and  provided  with 
recesses  to  receive  the  coil.  A  ring  of  insulating  material 
surrounds  the  coil.  The  insulating  bodies  are  superposed 
to  form  a  vertical  column,  and,  by  clamping  down  the  coil, 
the  bodies  are  held  in  contact  with  each  other.  The 
primary  coil  may  also  be  made  tubular,  with  means  for 
establishing  a  circulation  of  refrigerating  liquid  within  it. 
The  core  is  constructed  of  laminated  magnetic  material, 
the  laminations  being  of  different  width,  so  as  to  form 
symmetrically-disposed  longitudinal  recesses,  and  tubes 
of  insulating  material  are  arranged  in  the  recesses  between, 
the  coil  and  the  core.  A  terminal  of  conducting  material 
is  provided  with  a  duct,  with  means  for  connecting  & 
liquid-conduit  to  the  duct,  and  a  conductor  is  attached, 
to  the  terminal,  the  latter  and  the  duct  being  electrically 
connected  to  the  tubular  coil. — B.  N. 


Electrolytic  cask. 


J.  Lafond.     Pr.  Pat.  375,589,  March  11,. 
1907. 


This  invention  relates  to  apparatus  designed  for  the- 
deposition  of  metals  on  light  objects,  the  latter  being 
contained  in  a  cask  immersed  in  an  electrolyte.  The  cask 
consists  of  two  lateral  discs  of  insulating  material,  with 
the  cylindrical  portion  constructed  in  the  manner  of 
"  Venetian  shutters,"  so  that  the  electrolyte  may  easily 
penetrate  to  the  interior.  On  the  shaft  on  which  the 
cftsk  is  mounted,  is  a  fixed  box,  prismatic  in  form,  of 
insulating  material,  with  the  exception  of  the  lower  wall 
which  constitutes  the  anode,  and  to  which  the  current  is 
brought  by  means  of  a  cable  passing  through  the  hollow 
shaft.  By  means  of  an  arrangement  of  levers  and 
connecting  rods,  the  cask  may  be  rotated  if  necessary,  and 
the  speed  may  be  varied  by  means  of  a  sliding  attachment 
in  a  groove  for  the  connecting  rod. — B.  N. 


Furnace  '•  Electric .     AUmanna   Svenska   Elektriska 

Aktiebolaget.     Fr.  Pat.  375,382,  March  5,  1907.     Under 
Int.  Conv.,  March  7,  1906. 

SEEEng.  Pat.  5345  of  1907  ;  this  J.,  1907,  535.— T.  F.  B. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 


Oils  ;  New  constants  of .     E.  Louise  and  E.  Sauvage. 

Compt.  rend.,  1907,  145,  183—185. 

If  acetone  be  mixed  with  a  fatty  oil  at  a  definite  tempera- 
ture, the  composition  of  the  two  layers  into  which  the 
mixture  separates  on  standing,  remains  practically 
constant  whatever  the  amounts  of  the  respective  liquids 
used.  Thus  with  colza  oil  the  following  results  were 
obtained,  the  letters  a  and  b  representing  the  quantities 
of  oil  in  one  grm.  of  the  liquid  from  the  upper  and  lowec 
layers  respectively. 


OU. 

Acetone, 

Temperature. 

grms. 

c.c. 

a. 

6. 

•c. 

grm. 

grm. 

13 

50 

80 

0-220 

0-499 

— 

50 

120 

0-21 

0-513 

12.5 

40 

80 

0-193 

0-52 

■^ 

40 

120 

0*18 

0-52 

In  the  authors'  opinion  these  results  show  that  the  oil 
and  acetone  may  be  regarded  as  forming  double  mixtures. 
The  value  of  a  increases  constantly  with  the  rise  in  tern- 
j>erature,  whilst  the  value  of  b  decreases,  until  at  a  certain. 

{)oint  a  becomes  equal  to  b,  and  the  two  layers  blend, 
orming    a    limpid    fluid    of    homogeneous    composition. 
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Thus  40  grms.  of  purified  colza  oil  mixed  with  80  c.c.  of 
acetone  gave  the  following  results : — 


Temperature. 


grm. 


b. 
grm. 


0 

0-095 

1 

0-6425 

7-5 

0-128 

1 

0-572 

12-5 

0-185 

0-520 

15*4 

0-384 

The  temperature  15-4°  C,  may  be  called  the  critical 
temperature  of  this  oil,  and  similar  values  may  be  obtained 
with  other  oils.  For  practical  purposes  it  is  easier  to 
determine  the  curve  of  miscibility  as  follows  : — A  given 
weight  of  oil  is  mixed  with  20  c.c.  of  acetone  (measured 
at  12°  C),  and  the  tube  immediately  closed  by  means  of 
a  stopper  through  which  passes  a  thermometer  graduated 
in  fifths  of  a  degree.  The  tube  is  then  heated  (or  in  some 
cases  cooled),  until  all  turbidity  disappears,  and  the 
temperature  of  miscibility  is  read  upon  the  thermometer. 
The  error  of  reading  should  not  exceed  \°  C.  The  almost 
sudden  disappearance  of  turbidity  is  very  marked  in  the 
case  of  quantities  of  oil  between  15  and  30  grms.  With 
quantities  less  than  15  grms.  the  test  is  less  sensitive, 
whilst  with  quantities  exceeding  30  grms.  the  liquid  may 
become  too  viscous  for  the  temperature  to  rise  uniformly 
throughout  the  whole  liquid.  It  is  stated  that  each  oil 
has  a  characteristic  temperature  ^i  miscibility,  and  that 
this  affords  a  more  accurate  and  rapid  means  of 
differentiating  oils  than  most  of  the  ordinary  tests. 

— C.  A.  M. 


Dumoria  Heckeli ;  Fat  from  the  seeds  of  ■ 
See  X\^IU. 


A.  Chevalier. 


Country  of  origin. 

Olive  oil. 

Cottonseed 

oil.              Maize  oil. 

United  States 

England 

France 

Germany 

Hamburg 

Holland 

Italy 

Spain  

Other  countries   

Pounds. 

35,682 
3,214,658 
27,958 
42,594 
59,814 

332,350 
17,415 

174,724 

Pounds. 

6,487,884 

9,806,221 

6,241 

23,050 
4,190,014 

207,913 

Pounds. 

20,024,972 

251,911 

43,663 
164,465 

132,442 

Totals 

3,905,195 

20,726,323 

20,617,453 

Cottonseed  oil  and  its  competitors.  U.S.  Cons.  Reps.,  June, 
1907,  through  Oil,  Paint  and  Drug  Reporter,  July  29, 
1907.     [T.R.]. 

Belgium. 

Cottonseed  oil  of  good  quality  competes  with  peanut 
and  sesame  oils  in  the  manufacture  of  margarine,  and  is 
employed  in  mixing  with  olive  oil.  "  Prime  summer 
yellow,"  previously  exclusively  used  in  the  manufacture  of 
margarine,  is  frequently  replaced  by  peanut  oil  and  sesame 
oil.  also  imported  from  the  United  States.  The  market 
value  of  these  last  two  oils  is  respectivelv  from  814.47 
to  819.30  per  100  kilos  (220  lb.)  and  $12.54  to  817.37  per 
100  kilos.  "Prime  summer  yellow"  of  extra  quality 
is  also  used  in  mixing  with  olive  oil  and  occasionally  used 
in  its  pure  state  as  a  table  oil.  "  Off  summer  yellow" 
could  be  sold  in  large  quantities  in  Belgium  if  offered 
at  reasonable  prices. 

Maize  oil,  imported  from  the  United  States  and  used 
in  soap  making,  comes  into  competition  with  cottonseed 
oil,  but  of  late  this  importation  has  decreased  to  almost 
nothing. 

The  following  table  shows  the  amount  of  importations 
of  the  olive,  cottonseed  and  maize  oils  and  the  countries 
from  which  each  was  imported  during  the  year  1906  : — 


Of  other  oils  that  compete  with  cottonseed  oil  the 
imports  were :  Poppy  oil,  2,348,017  pounds,  nearly  all 
from  France  ;  peanut  oU,  1,111,356  pounds  ;  cocoanut  oil, 
3,487,314  pounds  ;  lard,  30,240,014  pounds,  of  which 
26,903,807  pounds  are  credited  to  the  United  States  ; 
butter,  11,101,393  pounds,  the  bulk  of  it  from  Holland. 

France. 

Cottonseed  oil  competes  chiefly  with  the  following 
oils  and  greases  :  Olive,  arachis,  gingelly  seed,  poppy 
seed,  copra  butter,  tallow,  butter,  lard  and  other  edible 
oils  and  greases.  The  prices  of  these  articles  are  as 
follows :  Olive  oil,  125  to  145  francs  per  100  kilos.  ; 
arachis  oil,  90  to  92  francs  ;  gingelly  seed  oil,  80  to  95 
francs  ;  poppy  seed  oil,  92  to  95  francs  ;  tallow,  90  to  95 
francs;  lard.  132  to  140  francs,  and  butter,  250  to  350 
francs. 

Great  Britain. 

Cottonseed  oil  has  free  entry  into  English  ports. 
It  cannot  be  used  as  an  adulterant  of  olive  oil,  as  the 
latter  mvist  be  labelled  in  bottles  and  tins  as  pure  olive 
oil.  Those  oils  sold  as  "salad  oil,"  or  other  name,  may  be 
adulterated  with  cottonseed  oil.  From  the  number  of 
such  appearing  in  the  retail  markets  a  considerable 
quantity  of  the  oil  must  be  annually  used. 

Germany. 

The  coarser  grades  of  cottonseed  oil  are  consumed 
in  the  manufacture  of  soap.  The  soap  factories  of  Saxony 
and  Thuringia  are  eighty  in  number. 

Practically  no  cottonseed  oil  is  now  sold  as  such  in 
Saxony  for  table  purposes.  Some  years  ago  the  oil  was 
imported  for  adulterating  animal  fats.  The  food  laws 
of  Germany  have,  however,  put  a  stop  to  it.  There  is 
a  somewhat  limited  permissible  use  of  cottonseed  oil 
in  the  manufacture  of  oleomargarine.  Ten  per  cent, 
of  the  oil  is  added  to  the  animal  fats  customarily  employed. 
An  oleomargarine  factory  in  Chemnitz  uses  for  this  purpose 
about  20  tons  annually. 

The  edible  fats  in  Germany  with  which  purified  cotton- 
seed oil  would  compete,  are  the  following  :  — 

Olive  oil. — Saxony  consumes  about  250  long  tons 
annually  of  edible  oil.  The  consumption  of  the  whole 
Empire  is  about  1,800  tons.  In  addition  there  is  a  con- 
sumption of  about  4,500  tons  of  cheaper  grades,  denatured 
for  industrial  purposes  by  the  addition  of  walrus  oil,  or 
by  oil  of  cloves.  Italy  supplies  over  one-half  of  the  total 
import.  Three-eighths  come  from  Turkey,  and  the 
remainder  from  France.  The  price  of  the  different  grades 
range  from  110  to  150  marks  per  100  kilos.  The  chemists 
of  the  Chenmitz  municipal  laboratory,  where  there  is  a 
very  careful  control  over  all  food  products,  say  that  they 
never  detect  an  adulteration  with  cottonseed  oil. 

Poppy  seed  oil  is  widely  used  for  table  purposes, 
especially  among  the  poorer  classes.  The  annual  con- 
sumption in  Saxony  is  estimated  at  150  tons.  The  current 
prices  are  76  to  78  marks  per  100  kilos.  This  oil  is  manu- 
factured chiefly  in  the  region  about  Magdeburg. 

Peanut  oil  is  also  used,  and  the  consumption  is  about 
the  same  as  that  of  poppyseed  oil.  When  of  French 
origin,  it  is  frequently  sold  under  the  name  of  ''  Florida 
oil."  The  prices  for  various  grades  are  70  to  100  marks 
per  100  kilos. 

Sesame  oil. — The  consumption  is  about  equal  to  that 
of  the  two  preceding  oils  combined.  The  prices  range 
from  70  to  90  marks  per  100  kilos. 

A  syndicate  of  German  oil  mills,  five  in  number, 
with  headquarters  at  Mannheim,  is  engaged  in  the  ex- 
pression of  these  three  oils,  producing  about  100  tons  per 
day.  They  furnish  the  major  portion  of  the  vegetable 
seed  oils  required  for  the  German  table,  although 
there  is  an  importation  of  jjeanut  oil  from  Marseilles, 
where  the  extraction  is  carried  out  on  an  enormous  scale, 
yielding  about  80,000  long  tons  annually.  The  crude 
material  comes  chiefly  from  the  French  colonies  in  equa- 
torial Africa. 
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Coeoanut  oil. — A  comparatively  small  amount  is  used 
in  Saxonv  as  a  food  product — alnjut  5  tons  annually. 
Large  quantities  are  imported  for  use  in  soap  manufacture. 

Lin^td  oH. — This  is  extensively  used  as  a  food  by 
the  poor  in  Hungarv.  Poland.  Russia  and  other  parts  of 
Eajitem  Eurojie.  "the  demand  for  table  purposes  is 
limiteil  in  (.Germany,  though  the  use  is  slowly  extending. 

Oleomargarine. — The  consumption  is  steadily  growing 
and  the  manufacture  is  now  an  important  German 
industry.  There  are  two  large  factories  in  Saxony  and 
several  in  other  j^arts  of  the  Empire.  Chemnitz  receives 
daily  from  10  to  15  tons  to  cover  the  demand  in  the  city 
and  in  the  tributary  region.  The  current  quotations  are 
very  variable,  depending  on  the  quality.  They  vary  from 
ST.oo  to  $12.95  iier  220  jxtunds. 

Germany  imports  annually  oils  and  oil-cake  to  the 
value  of  about  S1»5.0<X>.(HX^  and  exports  about  one-third 
of  this  amount.  No  discrimination  is  shown  on  the  part 
of  the  Government  against  the  use  of  cottonseed  oil, 
other  than  the  watchfulness  against  use  for  falsification 
and  the  somewhat  elevated  tariff  rates. 

The  only  mill  in  Germany  for  crushing  cotton  seed  is 
at  Gross  Gerau.  near  Bremen,  and  its  oil  is  said  to  be  of 
fair  quality.  Several  other  factories  have  tried  it.  but 
with  discouraging  results,  for  the  oil,  cake  and  meal  had 
a  bitter,  rancid  taste  and  unpleasant  smell,  which  has 
been  attributed  to  a  decomposition  or  oxidation  of  tho 
seed  shells  while  crossing  the  sea.  The  oil  sent  by  England 
is  inferior  to  the  American,  which  is  always  rated  from 
4  to  5  marks  higher  per  104t  kilos. 

In  Magdeburg,  in  the  manufacture  of  soap,  large  quan- 
tities of  oleine,  an  American  product,  were  used  until  the 
present  tariff  law  went  into  effect,  which  has  advanced  the 
dtity  by  new  classifications  from  3  marks  to  10  marks 
per  100  kilos.  In  the  manufacture  of  soap  cottonseed 
oil  comes  into  competition  with  palm  kernel  oil. 

With  reeard  to  introducing  cottonseed  oil  no  better 
method  could  be  adopted  than  that  organized  by  the 
representatives  of  such  food  products  as  maize,  meal, 
oatmeal,  and  the  like. 

The  time  Ls  propitious  now  for  pushing  the  use  of 
cotton  by-products.  Germany  is  intensely  interested 
in  the  establishment  and  development  of  cotton  culture 
in  her  own  African  colonies.  While  it  will  be  many 
years  before  she  can  hope  to  cover  her  own  demand  for 
the  fibre  from  the  plantations  of  her  colonial  possessions, 
■be  is  in  an  exceedingly  receptive  frame  of  mind  for  all 
■uantionj*  connected  with  the  industrial  and  economic 
vulttation  of  every  product  of  the  cotton  plant  as  bearing 
directly  upon  the  problem  to  which  she  is  now  devoting  not 
oolv  careful  planning,  but  considerable  money  outlay. 

■fhere  »  a  good  field  for  cottonseed  oil  among  the 
people*  of  We»tem  A^ia  and  Eastern  Europe.  The  peculiar 
adaptation  of  thw  oil  to  the  needs  of  the  Moslem  and 
Jewiih  population*,  owing  to  their  aversion  to  all  swine 
fat»,  hax  frequently  been  noted,  as  well  as  the  natural 
prediapoaition  on  the  part  of  the  Hindoo  to  vegetable 
ofla.  The  adherentu  of  the  various  Oriental  Christian 
cbnrcbe*.  dixpense  with  fat*  of  animal  origin  during  their 
Lenten  and  other  faxt*.  At  that  time  sesame  oil,  linseed 
ofl.  and  pfjppy-»eed  oil  completely  supersede  butter,  lard, 
•net,  tallow,  margarine,  etc.  As  the  adherents  of  these 
OnenUl  rburrhe*  number  over  U>0.(HKJ.fKK)  and  their 
iMMtM  are  much  more  frequent  than  in  the  Roman  Catholic 
Cbnrch,  the  economic  desirability  of  studying  the  needs 
of  thi*  large  fraction  of  the  human  race  assumes  a  very 
diitinct  importance. 

Pateits. 

JWiy    nbdanet ;      Produrtion    of    a    frrrm    micro- 

orgamitmu.  O.  W.  Johnson,  London.  From  Kalle  and 
Co.  Biebricb -on -the- Rhine,  Germany.  Eng.  Pat. 
2«,077,  Not.   17.  1(K>«. 

Pun  mltore*  of  SlrffJf-thrir  hprrndes  or  of  other  micro- 
ari^iaina  capftUe  of  resisting  the  a/:tion  of  acids,  are 
VMbcd,  (rrr/nnd  an  with  ammonia  solution,  treated  with 
»'•  solution  (iW>  fjarts  by  vol.  each  of  ether  and  of  a 
of  30  gnaa.  of  ammonia  solution  of  ap.  ui.  0-92, 


834  grms.  of  90  per  cent,  alcohol,  and  136  grms.  of  water), 
again  washed,  dried  in  vacuo,  and  extracted  with  a  suitable 
solvent  for  fats,  such  as  ether  or  chloroform.  The  filtered 
extract  is  evaporated,  and  the  residue  taken  up  with  hot 
alcohol  or  acetone,  from  which  there  separates,  on  cooling, 
a  white  mass  consisting  of  the  glyceride  of  a  fatty  acid. 
It  is  stated  that  this  fat,  administered  as  an  injection, 
has  a  curative  or  immunising  action  against  leprosy  or 
tuberculosis. — C.  A.  M. 


Distillery  by-products  ;  Apparatu3  and  process  for  treating 

in    the    wet    way.     L.    Riviere.     First    Addition, 

dated  May  12,  1906,  to  Fr.  Pat.  362,664,  Jan.  28,  1906. 
See  XVII. 


Essential  oil ;    Extraction  of from  oils  or  fats,  and 

notably  from   cocoanui   oU.     Soc.    Rocca,   Tassy   et  de 
Roux.     Fr.  Pat.  375,364,  March  4,  1907.     See  XX. 

Insecticide  ;■    Manufacture  of  soap  to  be  used  ns  .     E. 

Fichtenau.     Fr.  Pat.  375,877.     See  XVIIIC. 


Xm.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(^.)_PIGMENTS,    PAINTS. 

Patent. 

Monoazo  dyestuff  for  lakes,  and  process  of  making  same. 
0.  Ernst  and  G.  Gullbransson,  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius  und  Briining.  U.S.  Pat.  858,065, 
June  25,  1907.     See  IV. 

(£.)— RESINS,    VARNISHES. 

The  day  turpentine  cup.    Oil,  Paint  and  Drug  Rep.,  Aug.  5. 
[T.R.] 

Twenty  million  turpentine  cups  are  now  used  in  the  pine 
forests  of  the  South  to  catch  the  flow  of  resin  from  the 
trees,  and  seven  or  eight  million  are  added  each  year. 
These  simple-looking  cups  are  not  unlike  flower  pots  in 
size  and  shape. 

The  old  plan  of  cutting  deep  boxes  in  the  trees,  in 
which  turpentine  collected  after  running  down  the  scarified 
trunks,  was  universal  until  a  few  years  ago. 

The  cup  and  gutter  were  devised  to  take  the  place  of  the 
old  method.  Small  galvanised  iron  gutters,  attached  to 
the  tree,  lead  the  turpentine  from  the  scarified  wood  to 
the  cup.  The  amount  thus  collected  is  greater  than  by 
the  old  method,  it  is  of  superior  quality,  and  it  commands 
a  higher  price.  Further  than  this,  the  tree  thus  operated 
upon  is  productive  about  eight  years,  instead  of  four,  as 
under  the  old  method,  and  produces  more  each  year. 
(See  also  this  J.,  1902,  651,  662;  and  1906,  821.) 

Patents. 

Pine  resin ;   Apparatus  for  distilling  .     G.  Lagrolet. 

Fr.  Pat.  375,287,  Feb.  28,  1907. 

The  still  is  heated  by  means  of  a  steam-jacket  and  an 
interior  steam  coil,  and  is  also  provided  with  a  perforated 
tube  for  the  injection  of  steam  into  the  resin. — C.  A.  M. 


;    Manufmcture  of  a 
Fr.     Pat.     375,856, 


Siccative  for  paints,   varnishes,    die. 

colourless     .       G.     Guittet. 

March  18,  1907. 

Coloukless  siccatives  are  obtained  by  dissolving  one  or 
more  suitable  metallic  salts  (notably  those  of  lead,  man- 
ganese, or  zinc)  in  water,  and  adding  about  10  per  cent 
of  glycerin  to  the  solution. — C.  A.  M 
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Linseed  oil  ;  Manufacture  of  products  [vamiaK]  from . 

A.  Genthe.     Fr.  Pat.  375,985,  March  22,  1907. 

In  the  manufacture  of  varnishes,  &c.,  from  linseed  or 
other  drying  oils,  claim  is  made  for  the  preparation  of 
peroxides  of  the  nature  of  the  auto-catalj^tic  agents 
formed  in  the  natural  process  of  drying.  For  this  purpose 
linseed  oil  may  be  exposed  to  the  action  of  atmospheric 
oxygen  and  light,  or  it  may  be  oxidised  in  an  anode 
chamber  under  conditions  favouring  the  formation  of 
peroxides  e.g.  by  means  of  lead  electrodes  in  a  slightly 
alkaline  solution  of  sodium  sulphate.  Varnish  thus 
prepared  is  stated  to  dry  uniformly  and  rapidly,  yielding 
a  hard  brilliant  coating  resembling  enamel. — C.  A.  M. 


(C.)— mDIA-RUBBER,    &c. 

India-rubber  from  an  abnormal  latex.     P.  Schidrowitz  and 
F.   Kaye.     Gummi-Zeit.,   1907,  21,   1026—1027. 

The  latex  was  tapped  in  the  usual  way  from  the  upper 
bark  of  a  five-year-old  Hevea  ;  it  yielded  only  4-6  per 
cent,  of  crude  rubber,  which  contained  :  moisture,  3-27  ; 
resin.  4-19 ;  ash,  2-25 ;  and  nitrogen,  0-41  per  cent. 
The  clear  separated  liquid  shewed  0-05  per  cent,  of  total 
solids,  and  was  free  from  sugars  and  glucosides ;  about 
two-thirds  of  the  nitrogen  contained  in  the  latex  was 
found  in  the  rubber.  The  surface  of  the  rubber  was 
covered  with  a  substance,  which  was  also  traced  in  the 
separated  liquid,  having  the  property  of  rapidly  turning 
red  and  then  grey  under  the  action  of  light  and  air  ;  there 
is  no  evidence,  however,  for  the  presence  of  an  oxydase. 
It  is  stated  that  if  kept  for  a  month  or  so,  whether  light  and 
air  were  admitted  or  not,  the  rubber  showed  enhanced 
figures  for  moisture,  but  these  figures  may  include  volatile 
matter,  since  the  determinations  were  carried  out  by 
drying  in  vacuo  over  calcium  chloride. — W.  A.  C. 


India-rubber   tyres ;     Examination    of   certain    .     C. 

Beadle  and  H,   P.  Stevens,     Chem.  News,   1907,  96, 
55 — 56. 

Four  varieties  of  solid  t3Tes  were  subjected  to  chemical 
analysis  by  the  usual  methods.  Tensile  tests  were  also 
made,  the  test  pieces  consisting  of  rings  cut  out  of  sheets 
about  1  mm.  thick  and  slung  over  smooth  iron  hooks  in 
the  testing  machine  (see  next  column).  The  following 
results  were  obtained  : — 


Sample. 

1. 

2. 

3. 

4. 

Resin  (extracted  by  acetone) 

Substitute  (extracted  by  alcoholic 

potash)  

Mineral  matter  (by  incineration) . . 
Caoutchouc  (by  difference) 

9-0 

10-2 
38-5 
42-3 

8-6 

8-9 
39-2 
43-3 

7-2 

9-1 
40-7 
43-0 

7-4 

11-7 
33-2 
47-7 

Total  sulphur   (per  cent,  on  caout- 
chouc)     

7-8 
3-5 
4-3 

9-0 
3-7 
5-3 

10-0 
5-6 
4-4 

11-3 

Free  sulphur               do. 
Combined  sulphur      do. 

6-1 
5-2 

Breaking  strain  in  grms 

Elongation  at  rupture,  per  cent.  . 

Elongation  under  1500  grms.,  per 

cent 

3718 
55 

23-5 

2509 
38-5 

24 

3403 
52 

24-5 

3217 
45-5 

26-5 

In  adjudicating  as  to  quality,  the  authors  award  the 
first  place  to  No.  3.  Whereas  the  above  figures  do  not 
shew  much  difference  between  No.  1  and  No.  3,  the 
latter  is  stated  to  have  behaved  better  under  a  dry  heat 
test  (4  hours  at  320°  F.).— W.  A.  C. 

Rubber  in  Ceylon.     Col.  Off.  Rep.,  1906,  Ann.  No.  527. 
[T.R.] 

RcBBER  cultivation  has  greatly  extended,  and  there  are 
probably  120,000  acres  now  under  it  as  against  40,000  at 
the  end  of  1905,  and  1 1,000  at  the  end  of  1904.     The  value 


of  that  exported  was  Rs.  1,527,539  as  against  Rs.  557,945 
in  1905,  and  Rs.  221,000  in  1904.  The  trees  are,  as  a  rule, 
remarkably  healthy,  and  in  suitable  soil  the  growth  is 
vigorous,  giving  every  promise  of  success  in  the  future. 

Refuse  india-rubber.     U.S.  Customs  Decision.     OU,  Paint 
and  Drug  Rep.,  Aug.  5,  1907.     [T.R.] 

Scrap  or  refuse  india-rubber  is  entitled  to  free  entry 
under  paragraph  579  of  the  tariff  act  of  1897  and  I*  not 
dutiable  as  a  manufacture  of  india-rubber  at  the  rate  of 
30  per  cent,  ad  valorem  under  paragraph  449. 


Plantation    rubbers  ; 
Beadle  and  H.   P. 
37—39. 


Vulcanisation   tests   with   .     C. 

Stevens.     Chem.   News,   1907,  96, 


The  authors  carried  out  comparative  experiments  with, 
(a),  a  sample  of  plantation  rubber  of  the  "  block  "  type, 
containing :  moisture,  0-4 ;  resins,  4-0 ;  protein,  2'8  ; 
ash,  0-1  ;  and  caoutchouc  (Ijy  difference),  92-7  per  cent. ; 
and  (6),  a  sample  of  fine  hard  cure  Para  rubber,  con- 
taining :  moisture,  12-7 ;  resins,  3-1  ;  protein,  2*9 ; 
ash,  0-3;  and  caoutchouc  (by  difference),  81-0  per  cent. 
50-grm.  samples  of  the  washed,  dried  rubber  were  mixed 
with  sulphur  and  compressed  into  the  form  of  cylindrical 
blocks,  from  which  slices  were  afterwards  cut  and  vul- 
canised in  moulds.  From  the  vulcanised  strips,  1  mm. 
thick,  small  rings  (40  mm.  diam.  and  2*5  mm.  wide) 
were  punched,  and  these  were  tested  by  stretching  them, 
between  smooth  round  iron  hooks,  the  load  beine  gradually 
increased  to  the  point  of  rupture.  The  results,  which 
are  given  in  tabular  form,  show  a  slight  superiority  for 
the  plantation  rubber  with  respect  to  tensile  strength 
and  elongation  at  the  point  of  rupture,  and  a  slight 
inferiority  as  regards  elongation  under  a  load  of  1-5  kilos. 
The  extensibility  of  vulcanised  plantation  rubber  under 
a  gradually  increasing  load  has  been  studied  and  a  curve 
plotted  from  the  results.  Preliminary  tests  have  also 
been  made  with  rubber  containing  mineral  admixtures  : 
it  is  found  that,  generally  speaking,  such  admixtures 
tend  to  increase  the  tensile  strength  and  diminish  the 
extensibility. — E.  W.  L. 


Patents. 

Rubber  ;   Process  for  the  regeneration  of .     G.  Bieron . 

Fr.  Pat.  375,547,  March  9,  1907. 

Finely-divided  waste  vulcanised  rubber  is  heated  with 
caustic  alkali  solution  to  remove  free  sulphur,  washed 
with  cold  water,  dried,  and  then  gradually  heated  under 
pressure  with  aniline  to  180°  C,  whereby,  it  is  stated, 
the  whole  of  the  combined  sulphur  is  converted  into 
hydrogen  sulphide.  After  five  minutes  heating  at  180°  C, 
the  pressure  is  released,  and  the  escaping  hydrogen 
sulphide  is  absorbed  in  caustic  alkali  solution.  The 
residual  mass  is  discharged  into  a  10  per  cent,  solution 
of  sulphuric  acid  to  remove  excess  of  aniline,  and  the 
purified  rubber  is  washed  with  water. — A.  S. 

Rubber,  gutta-percha,  and  analogous  substances  ;    Process 

and  apparatus  for  drying  .     H.  Bubenheim.     Fr. 

Pat.    375,643,    March    13,    1907.     Under    Int.    Conv., 
Oct.  29,  1906. 

An  ordinary  kneading  cylinder  is  mounted  so  as  to  rotate 
in  a  double-walled  receptacle  connected  to  a  suction 
pump.  A  heating  agent  is  supplied  to  the  jacket,  and 
the  processes  of  drying  and  kneading  or  grinding  are  thus 
carried  out  in  a  single  operation. — A.  S. 


ViUcanised  gums  ;    Process  for  the  regeneration  of  . 

E.  A.  L.  Rouxeville.     Fr.  Pat.  375,709,  May  21,  1906. 

The  waste  vulcanised  gum  is  mixed  with  a  resin,  e.g., 
pine  resin,  and  heated  for  IJ — 2  hours  at  140° — 145°  C., 
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Ci.  XIV.— TANNING,  LEATHER,  GLUE,  SIZE.        Cl.  XV.— MANURES,  &ct      [Aug.  31. 1907. 


and  the  mass  is  boiled  in  a  concentrated  alkaline  solution 
(sodinm  carbonate,  jwtassium  carbonate,  or  sodium 
sulphide)  which  dissolves  the  resin,  with  formation  of  a 
soap.  The  residual  devulcanised  gum  is  washed  with 
water,  then  with  acidulated  water,  and  finally  with  pure 
water  atrain.  It  may  be  further  purified,  if  necessary,  by 
dissolving  it  in  a  suitable  solvent,  filtering  the  solution, 
and  re-precipitating  the  gum  by  means  of  alcohol  or 
acetone. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tanning   analysis  '      The    ticw   "  International  "    method 
of  .     Collegium,  1907,  7,  249—253. 

The  report  of  the  International  Commission,  appointed 
at  the  Frankfort  Conference  of  September,  1906,  to 
investigate  the  various  methods  of  tanning  analysis, 
has  been  accepted  by  the  executive  committee  of  the 
I.AL.T.C.  This  new  method  may  be  brought  into 
immediate  use.  but  becomes  compulsorv  for  all  members 
of  the  I.A.L.T.C.  from  Sept.  15th,  1907.'  The  regulations 
win  be  fonnd  this  J.,  1907,  702.— H.  Br. 


Leather  dyeing :    Acid  in  ,  its   absorption  and  effect, 

M.  C.  Lamb  and  J.  W.  Lamb.     See  V. 


Patents. 

SUns:     Apparatus    for    applying    liquid    to    .     The 

Turner    Tanning    Machinery    Co.     Fr.    Pat.    375,747, 
Jan.  8,  1907. 

The  apparatus  comprises  one  or  more  mechanical  kneaders 
actuated  by  endless  chains  or  otherwise,  and  so  arranged 
that  when  in  tiction  they  form  a  plane  surface.  The 
skins  to  be  treated  are  placed  on  a  bed,  the  surface  of 
which  is  practically  level,  and  means  are  provided  for 
imparting  to  the  bed  and  the  mechanical  kneaders  a 
motion  obliquely  to  the  surface  of  the  bed.  There  are 
al«o  means  for  applying  to  the  skin  a  liquid  in  any  desired 
quaotitj. — C.  A.  >L 


Aggluiinant  ■;      Manufacture    of    a     non-poisonous 

aperinlly  intended  for  attaching  various  substances  to 
uniform  non-porous  surfaces.  W.  Plinatus.  Fr.  Pat. 
375.767,  Feb.  26,  1907. 

A  soLrnos  of  an  albuminous  substance,  such  as  egg 
albumin,  gluten.  &c.,  is  mixed  with  glycerin  or  other 
«uital>le  hygroscopic  agent.  By  heating  "objects  treated 
with  this  preparation,  the  albuminous  substance  is 
coAguUted  and  the  cement  rendered  insoluble.— C.  A.  M. 

leather:    Process  for  accentuating  the  grain  of  .     G. 

and  W.  Feldmann.     Fr.  Pat.  375,579,  .March  11,  1907. 

Sn  Eng.  Pat.  6048  of  1907  ;   this  J.,  1907,  540.— T.  F.  B. 

Meenekaum  in  Xew  Mexico.     IVl.  of  Trade  J.,  \\ia  \    1907 
[T.R.]  -     ' 

^^  "  Engineering  and  Mining  JonmnI  "  announces  that 
neerscbaum  minc«i  have  been  locat«fl  in  the  Diablo  range  of 
moantains  about  20  miles  north-west  of  Pinos  Altos,  to  which 
a  branch  of  th»:  SanU  F6  Railroad  runs  from  Deming. 
There  have  been  stripjied  two  true  fiiwure  veins,  continuous 
Un  l.Vlf)  feet  eaf-h.  in  which  meerschaum  is  carried  between 
«Uoo«clj  defined  walls  in  widths  of  20  inches.  A  wagon 
road  is  now  being  built  frfjm  the  mines  to  Pinos  Altos,  a 
dMtance  of  2f>  miles,  and  when  this  is  completed  the  meer- 
acbaoiD  win  be  marketed. 


XV.— MANURES,  &c. 


Nitrification  in  Egyptian  soils.     R.  Roche.     Bull.  Assoc. 
Chim.    Sucr.    Dist.,    1907,   24,    1699—1701. 

Analysis  of  thirty  samples  of  Egyptian  soil  showed 
that  the  poorest  soils  either  contain  no  nitric  nitrogen 
or  only  very  small  quantities.  Experiments  were  also 
carried  out  to  determine  the  influence  of  irrigation, 
manuring,  and  aeration  on  the  nitrification  of  a  soil  of 
kno^^Ti  composition.  The  chief  results  were  as  follows  : — 
With  proper  irrigation  (water  content  of  the  soil  main- 
tained at  15 — 25  per  cent.),  Egyptian  soil  nitrifies  well. 
Soil  which  is  not  watered,  undergoes  no  nitrification. 
With  insufficient  irrigation  (5 — 10  per  cent,  of  water), 
the  amount  of  nitrification  is  much  less  than  when  the 
soil  is  properly  irrigated.  With  excessive  irrigation 
(above  25  per  cent,  of  water),  the  soil  very  rapidly 
undergoes  denitrification.  The  addition  of  nitrogenous 
manure  to  the  soil  has  a  favourable  effect  on  nitrification ; 
the  same  is  true  of  a  second  dressing.  The  injurious 
effect  of  excessive  irrigation  explains  why  it  is  that  low- 
lying  soils,  subject  to  infiltration,  and  impermeable  soils, 
are  of  poor  quality.  The  retention  of  water  prevents 
aeration,  and  the  evaporation  of  this  water  lowers  the 
internal  temperature  of  the  soil.  The  author  concludes 
that  an  excess  of  clay  is  the  principal  adverse  factor  in 
the  nitrification  of  soil. — L.  E. 


Patents. 

Hydroflnosilicic    acid    and    alkali    fltiosilicaies '     3Ianu- 

facture  of in  superphosphate  factories.     L  Riviere. 

Fr.  Pat  375,989,  May  28,  1906. 

It  is  proposed  to  cheapen  the  manufacture  of  hydro- 
fluosilicic  acid  in  two  ways.  (1)  By  substituting  sodium 
bisulphate  for  sulphuric  acid  in  the  decomposition  of  the 
fluoride,  the  normal  sodium  sulphate  formed,  being 
recovered.  (2)  By  utilising  the  mixture  of  hydrofluoric 
acid  and  silicon  fluoride  evolved  as  a  by-product  in  the 
manufacture  of  superphosphate  (from  apatite,  &c.), 
instead  of  fluorspar.  The  hydrofluosilicic  acid  is  formed 
in  absorption  towers,  more  hydrofluoric  acid  or  gelatinous 
silica  being  added  according  to  requirements.  Where 
the  object  is  the  recovery  of  alkalis  present  in  liquors 
from  soap-works  or  distilleries,  these  liquors  are  conveyed 
to  the  superphosphate  factory  and  are  used  direct  in  the 
absorption  towers  in  place  of  water.  The  precipitated 
alkali  fluosilicates  are  decomposed  by  sulphuric  acid  to 
recover  the  fluorine,  and  the  sulphates  are  converted  into 
alkali  carbonates  by  treatment  in  an  autoclave  with  chalk, 
in  the  presence  of  water. — F.  Sodn. 

Manure  r  [Electrolytic]  Process  of  manufacturing  dicalcium 

hydrogen  phosphate  for  employment  as from  apatite 

or  other  phosphatic  mineral.  W.  Palmaer.  First 
Addition,  dated  March  4.  1907,  to  Fr.  Pat  326,917, 
Dec.  2,  1902  (this  J.,  1903,  876). 

A  SOLUTION  of  an  alkali  chloride  is  electrolysed  to  obtain 
a  caustic  alkali  and  chlorine,  which  latter  is  mixed  with 
the  hydrogen  evolved  at  the  cathode,  and  converted  into 
hydrochloric  acid  by  the  action  of  a  catalytic  body,  such 
as  wood  charcoal  or  platinum  sponge  ;  or  the  chlorine 
may  be  mixed  with  steam  and  passed  over  incandescent 
coke.  The  apatite  or  crude  phosphate  is  dissolved  in 
the  hydrochloric  acid,  and  dicalcium  hydrogen  phosphate 
is  7)recipitated  by  adding  to  the  solution  a  suitable  pro- 
portion of  the  electrolytic  caustic  alkali.  (See  U.S.  Pats. 
707,886  of  1902,  and'  748,523  of  1903 ;  this  J.,  1902, 
1189;    HK)4,  124.)— E.  S. 

Ammonia ',     Transformation  of  the  nitrogen  of  peat  into 

.     M.  L  Gaillot  and  P.  Brissett.     Fr.  Pat  375,792, 

March  15,  1907.     See  VIL 


Aug.  31,  1907.] 
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XVI.— SUGAR,   STARCH,    GUM,    &c. 


beetroot  ;•   Cold  aqueous  diflusion  for  the  direct  determination 

of  sugar    in   the .     {Pellet's  method.)      H.     Pellet. 

Bull.  Assoc.  Chim.  Sucr.    Dist.,  1907,  24,  1625—1627. 
(See  this  J.,  1907,  27.) 

The  author  has  shown  experimentally,  that,  in  the 
analysis  of  beetroot  pulp  (prepared  with  the  Sans-Pareille 
press)  by  the  method  of  cold  aqueous  diffusion,  the  time 
occupied  in  preparing  the  solution  is  sufficient  to  allow 
of  the  complete  diffusion  of  the  sugar.  This  is  not  the 
case,  however,  when  a  coarser  pulp  (prepared  with  a 
conical  grater)  is  used,  nor,  with  this  pulp,  are  the  results 
obtained  by  Herles'  modification  of  the  hot  aqueous 
digestion  method  very  satisfactory.  For  finely  divided 
pulp,  the  cold  aqueous  diffusion  method  is  suitable  ;  if 
the  quality  of  the  pulp  is  doubtful,  it  should  be  regarded 
as  coarse  and  analysed  by  the  hot  aqueous  digestion 
method  adapted  to  such  a  case.  Results  obtained  with 
the  cold  aqueous  diffusion  method  should  be  frequently 
verified  with  the  hot  aqueous  digestion  method  in  order 
to  make  sure  that  the  pulp  employed  is  sufficientlv  fine. 

— L.  E. 


Cane    and    beetroot    sugar    products  ;•      Inaction    of    the 

lead  precipitate  in  the  analysis  of .     Inaction   also 

of  potassium  acetate  in  the  polarisation  of  sucrose.  H. 
Pellet.  Bull.  Assoc.  Chim.  Sucr.  Dist.,  1907,  24,  1630— 
1633.     (See  this  J.,  1907,  27,  60.) 

AccoEDiXG  to  Sachs  and  Debarbieri,  potassium  acetate 
appreciably  decreases  the  polarisation  of  sucrose.     They 
consider  that  the  non-influence  of  the  volume  of  the  lead 
precipitate,  obtained  in  the  clarification  of   raw  beetroot 
sugar,   on  the  polarisation,   is  due  to  the  compensating 
action  of  this  salt  (which  is  produced  by  double  decom- 
position between  the  basic  lead  acetate  and  the  potassium    \ 
salts   in  the  raw  sugar).      According  to  these  workers,    ! 
the  lead  precipitate  does  not  absorb  sucrose.     The  author    I 
has   proved  experimentally  that   potassium  acetate   has 
no  effect  on  the  polarisation  of  sucrose,  and  points  out  that 
several  chemists  have  shown  that  the  lead   precipitate 
does   absorb  sucrose. — L.  E. 


Cane   sugar   products  ;•     Non-influence  of  dilution  on  the 

polarisation    of    solutions    of    .     H.    Pellet.     Bull. 

Assoc.  Chim.  Sucr.  Dist.,  1907,  24,  1627—1629. 

According  to  N.  Deer  ("  Sugar  Cane,"  Jan.,  1907), 
the  non-influence  of  the  lead  precipitate  on  the  polari- 
sation of  cane  sugar  products,  is  due  to  an  increase 
in  the  specific  rotation  of  sucrose  with  increasing  dilution, 
i.e.,  the  amount  of  increase  of  polarisation  due  to  the 
volume  of  the  lead  precipitate  is  reduced  by  increasing 
the  dilution,  but  this  reduction  is  compensated  by  the 
increasing  specific  rotation  of  the  sucrose  with  dilution. 
The  author's  experiments  show,  however,  that  the  dilution 
of  solutions  of  cane  sugar  products  (previously  filtered 
■from  the  lead  precipitate)  has  no  appreciable  effect  on 
the  results.  The  non-influence  of  the  lead  precipitate  in 
the  case  of  cane  sugar  samples  (as  with  beetroot  sugar 
samples)  is  due  to  absorption  of  sucrose  by  the  precipitate. 

— L.  E. 


'Cereal  flours  ;  Rotatory  powers  of  the  proteins   extracted 

from hy  aqueous  alcohol.     Lindet  and  L.  Ammann. 

See  XVIII^. 

Patents. 

.Beetroot  chips  and  similar  substances  ;  Drying  system  tor 

by  indirect  heating.     W.  Greiner.     Fr.  Pat.  375,545, 

Mar.  9,  1907.     Under  Int.  Conv.,  Mar.  13,  1906. 

'The  system  of  multiple  effect  evaporation  is  applied  for 
■the  purpose  of  drying  beetroot  chips  or  other  similar 
nnaterials.     The  heating  chamber  of  the  first  vessel  of  the 


system  is  provided  with  direct  steam,  and  the  vapours 
given  off  from  the  material  in  this  chamber  are  drawn  into 
the  heating  chamber  of  the  next.  The  transference  of 
the  material  from  one  vessel  to  another  at  each  stage  of 
the  drying  process  may  be  avoided  by  providing  the 
necessary  stop-valves  and  connections  for  working  the 
series  of  vessels  on  the  "  battery  "  system  as  in  the  case 
of  diffusion  vessels. — J.  F.  B. 

Saccharine  juices  and  molasses  ;  Displacement  of  potash  by 

other  bases  in  .     J.  D.  Riedel  Akt.-Ges.     Fr.  Pat 

375,870,  Mar.  19, 1907.     Under  Int.  Conv.,  Nov.  7,  1906. 

SiLico-ALUiiENATEs  are  prepared  either  by  the  action  of 
aluminates  upon  silicic  acid  or  on  aqueous  solutions  of 
silicates,  or  by  fusing  alumina  with  alkali  silicates  or 
with  a  mixture  of  alkali  carbonate  and  sufficient  quartz 
to  decompose  the  whole  of  the  carbonate,  and  washing 
the  product  of  the  fusion  with  water.  These  sUico- 
alumiaates  are  said  to  be  far  more  efficient  in  exchanging 
their  bases  with  those  present  in  saccharine  liquids  than 
the  double  aluminium  silicates  employed  by  Riimpler, 
and  in  the  case  of  molasses  it  is  not  necessary  to  dilute 
the  latter.  When  hot  molasses  is  passed  through  a 
filtering  bed  of  calcium  silico-aluminate,  about  85  per  cent, 
of  the  potassium  and  40  per  cent,  of  the  sodium  are 
replaced  by  calcium.  When  a  bed  of  sodium  sihco- 
aluminate  is  used,  almost  the  whole  of  the  potassium  and 
calcium  in  the  molasses  is  displaced  by  sodium. — J.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Barley  ;  Influence  on  quality  of  brewing by  cultivation. 

E.  von  Proskowetz.     Woch.  f.  Brau.,  1907,  24,  397—402. 

The  author  has  made  a  study  of  the  recent  literature 
on  the  scientific  cultivation  of  barley  with  a  view  to  the 
evolution  of  the  finest  types  for  brewing  purposes.  In 
a  general  summary  he  points  out  that  the  cultivator 
should  distinguish  between  the  single  properties  of  the 
plant  each  by  itself,  but  should  nevertheless  always  keep 
as  his  ultimate  aim,  the  harmonisation  of  all  the  properties 
taken  together,  avoiding  exaggeration  of  any  one  at  the 
expense  of  the  others.  Whilst  aiming  at  productive 
capacity,  the  physiological  characters  of  the  plant  should 
receive  particular  attention.  These  characters  include : 
period  of  growth  (early  ripening),  unrestricted  and  vigorous 
development  and  the  requirements  of  the  plant  as  regards 
water.  The  question  of  quality  is  very  largely  a  water 
question.  According  to  the  soil  and  climate,  types 
which  correspond  best  with  the  particular  conditions  are 
necessary,  and  these  should  respond  as  little  as  possible 
to  external  influences  and  should  not  show  a  tendency 
to  "  adaptation."  Thus,  with  ordinary  varieties  which 
have  been  converted  by  culture  into  fine  varieties,  the 
conditions  of  culture  under  which  they  have  benefited 
should  be  taken  into  account.  Large  and  rounded  corns 
are  only  good  so  long  as  no  disturbance  of  the  physiological 
equilibrium  is  produced  in  obtaining  them,  also  no  increase 
in  the  protein  contents  and  no  deterioration  in  the  structure 
and  constitution  of  the  husks.  The  fineness  and  structure 
of  the  husks  are  very  important  subjective  indications  of 
the  valuable  properties  of  the  com  ;  the  coloured  extractive 
matters  of  the  husks  and  their  tendency  to  discoloration 
must  also  receive  attention.  Quantitative  determinations 
of  the  yield  of  starchy  flour  (extract)  should  be  made  on 
half-ear  samples,  or  at  any  rate,  the  poverty  in  protein 
should  be  ascertained  by  analysis.  Purity  of  variety 
(botanical)  is  important,  and  parallel  with  this  should  go 
uniformity  of  variety  as  regards  district. — J.  F.  B. 

Barleys  7  Inapplicability  of  European  standards  to  American 

brewing .     R.    Wahl.     Woch.    f.   Brau.,    1907,   24, 

388—392. 

The  high-cla^s  American  brewing  barleys  may  be  divided 
into  three  groups  : — (a)  Six-rowed  barleys  with  relatively 
high  protein  contents,  10-5 — 14  per  cent.,  corns  of  medium 
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siie  and  weight  (25 — 35  grms.  per  1(X>0  corns),  hiisks  of 
medium  thickness.  These  barle\-s  are  descended  from 
tiw  orikjinal  stock  of  Manshury  barley  introduced  into 
Wiwron^in  in  1861.  They  jierminate  in  tivc  da\-s  on  the 
floor  and  develop  high  diastatic  powers.  Variations 
above  or  below  the  limits  mentioned  indicate 
abnormal  qualities  which  are  generally  unsatisfactory. 
The  tV-rowed  barle>-s  of  the  Manshury  or  allied  species 
are  the  only  ones  which  are  considered  as  really  first  class 
for  the  manufacture  of  chill-resistant.  i)asteurised, 
bottled  beers.  The  laboratory  yield  of  malt  extract, 
determined  on  tine  meal,  is  72 — 75  |ier  cent,  on  the  malt 
dry  substance.  (6)  Six-rowed  barle\-s  with  low  protein 
contents,  imder  10-5  per  cent.,  large  and  heavy  corns 
(35 — 15  grms.  jht  1000),  coarse  husks,  descended  from 
the  Bay  brewing  barle_\-s  or  Utah  "  White  Club "  of 
Califomian  origin.  These  require  longer  malting  and  do 
not  develop  such  high  diastatic  powers  as  the  Manshury, 
neither  are  they  so  well  adapted  for  the  special  bottled 
beers.  The  laboratory  yield  of  extract  from  the  malts  is 
71 — 74  ])er  cent,  (e)  Two-rowed  barleys  with  protein 
contents  below  11-5  per  cent.,  weight  per  1000  corns 
35 — io  grms.,  thin  husks.  These  are  derived  from  the 
tierman  Chevalier  or  Hanna  varieties.  They  require 
long  germination  and  do  not  yield  malts  with  high  diastatic 
powers.  The  laboratorj-  yield  of  extract  is  75 — 80  per 
cent,  on  the  malt  dry  substance.  The  great  range  of 
differences  existing  between  the  varieties  of  American 
brewing  barleys  does  not  permit  of  any  general  standards 
for  size  of  com  or  ])erccntage  of  jirotein.  The  American 
brewer,  moreover,  brewing  large  quantities  of  raw  grain 
without  any  special  clarifying  devices,  has  not  such  a 
strong  objection  to  a  barley  with  a  high  proportion  of 
husk  as  the  European,  since  the  husks  assist  the  filtration 
of  the  wort.  The  only  objective  test  of  general  application 
is  the  determination  of  the  foreign  substances  ;  other- 
wise the  barlevs  are  valued  each  on  its  merits  by  subjective 
tests  only.— j.  F.  B. 

Starch  pastes  :  Diantatic  liquefaction  of .     A.  Fembach 

and    J.    Wolff.     Compt.    rend.,    1907,    145,    261—263. 
(Compare  this  J.,  1906,  898.) 

Fifty  c.c.  of  a  5  per  cent,  starch  paste  were  cooled  imme- 
diately after  making,  and  definite  quantities  of  various 
substances  were  added.  The  pa.ste  was  then  treated  with 
4  c.c.  of  a  10  per  cent,  infusion  of  malt.  After  a  few 
minutes  the  action  was  stopped  by  the  addition  of  2 — 3 
drops  of  sodium  hydroxide,  and  the  viscosity  of  the 
solution  was  determined.  It  was  thus  found  that  the 
addition  of  very  small  quantities  of  dLsodium  hydrogen 
phosphate  impedes  the  liquefaction,  the  retardation 
mcreafling  as  the  alkalinitj-  towards  methyl  orange 
increaee«  ;  liquefaction  w  moi?t  rapid  in  neutralised 
media.  MonoModium  dihydrogen  phosphate  ha.s  no 
InHuf-nce  on  the  action  when  the  medium  Ls  neutral  to 
rriethyl  orange  ;  when  the  medium  is  not  previously 
n<utraljj(ed,  this  phosphate  if  added  in  relatively  large 
{.rojrf;rtioni»  favount  the  liquefaction.  When  the  medium 
(■(tarch  y»a»te  and  malt  extrnct)  is  rendered  exactly 
neutral  to  methyl  orange,  the  slightest  alteration  of  its 
reaction,  whether  Vjy  the  addition  of  sodium  hydroxide 
or  of  sulphuric  acid,  impede**  the  liquefaction.  The 
liquefying  enzyme  is  extremely  nensitive  towards  free 
miDeral  acids  but  resists  organic  acids  ;  even  in  neutralised 
media  there  is  a  sensible  destruction   of  the  liquefying 

enzyme  at  ?.  -— 'ture  of  45*^  C.     Small  quantities  of 

Deatral  aa!"  and  f-ulphates,  liave  no  ar-tion  on 

the  lir^uefA  i  the  exception  of  barium  chloride, 

vhicb  stiniuiatut  the  action  in  a  remarkable  degree. 

—J.  F.  B. 

AhrnMrJ ":     Snmf    nftr    rtaetiont   of    .     G.    Salomone. 

Set  XXIII. 

heH    «n»/^  /     Orirjin    of   the    deytsitt   of   rUouring   malte.rH 

in .     V.    .Martinand.     Compt.    rend.,    1SKJ7,    146, 

25K— 2i». 

It  baa  been  prrriotulj  shown  that  aldehydes  bring  about 
•  precipitation   of  the  colouring  matters   of  red    winex. 


similar  to  the  deposition  which  takes  place  during  ageing 
or  when  the  wine  is  suffering  from  the  disease  known  as 
"  casse."  The  production  of  aldehydes  in  the  wine  is 
not,  however,  the  principal  cause  of  the  formation  of 
deposits  of  colouring  matters.  The  main  cause  is  the 
direct  oxidation  of  the  polyphenolic  constituents  (tannin 
and  colouring  matters)  with  production  of  insoluble 
substances.  Oxidation  may  be  brought  about  by  two 
distinct  enzymes  or  oxydases,  one  of  which  is  present 
in  all  fruits  and  is  a  compound  system  of  oxygenase  and 
peroxj'dase  (Bach),  whilst  the  other  is  secreted  in  cultures 
of  Botytris  cinerea,  the  latter  being  the  more  powerful  of 
the  two.  These  oxydases  when  added  to  wines  in  presence 
of  air,  bring  about  a  precipitation  of  colouring  matters 
and  cause  changes  in  the  bouquet  of  the  wine  similar 
to  those  observed  on  ageing.  In  musts,  the  oxydases 
precipitate  colouring  matters  and  produce  at  first,  traces 
of  vanillin  ;  as  the  oxidation  proceeds,  the  odour  of  this 
substance  and  the  bouquet  of  the  liquid  disappear.  The 
author  considers  that  the  effects  of  the  "  casse  "  disease 
are  due  to  oxidation  in  this  manner,  but  that  the  changes 
which  take  place  during  ageing,  are  due  principally  to  the 
very  much  slower  action  of  the  aldehydes.— J.  F.  B. 

Malic  acid  in  musts  and  ivines,  and  its  consumption  during 
fermentation.  W.  Mestrezat.  Compt.  rend.,  1907,  145, 
260—261. 

The  proportions  of  malic  acid  in  grape  musts  are  fairly 
considerable,  amounting  in  some  cases  to  over  3  grms. 
per  litre  ;  the  proportions  of  this  acid  in  wines  are  not  so 
large.  The  author  finds  that  there  is  a  considerable 
consumption  of  malic  acid  during  the  fermentation  of  the 
must  by  yeast.  The  quantity  of  malic  acid  which  dis- 
appears in  spontaneous  fermentations  exceeds  1  grm. 
per  litre,  but  in  pure  fermentations  with  culture  yeasts 
or  in  sulphited  musts,  the  consumption  is  not  so  great. 
The  consumption  of  malic  acid  appears  to  be  confined  to 
the  jieriod  of  primary  fermentation  and  depends  on  the 
presence  of  active  yeast. — J.  F.  B. 

Brandy ;  Study   of   Charente .     E.    Kayser   and   A. 

Demolon.     Compt.  rend.,   1907,  145,  205—208. 

Musts  of  the  vintage  Folle  blanche  inoculated  with  pure 
yeast  from  the  lees  of  Charente  wine  had  undergone 
intense  oxidation  after  4  to  8  months,  and  this  was  also 
very  manifest  in  the  corresponding  brandies.  The  non- 
alcoholic coeflScient,  calculated  in  the  usual  way,  showed 
an  average  of  425-25  and  a  maximum  of  633*86,  the  latter 
being  double  the  maximum  given  by  Rocques.  This 
difference  was  mainly  due  to  aldehydes  and  higher 
alcohols.  Experiments  showed  that  aldehydes  were 
formed  here  much  more  rapidly  than  in  the  ageing  of 
brandy  in  casks.  laving  yeast  was  found  to  be  an 
essential  for  the  formation  of  aldehyde,  for,  on  the  addition 
of  an  antiseptic  agent,  oxidation  was  very  slight,  notwith- 
standing that  the  liquid  was  being  kept  in  intimate 
contact  with  the  air.  The  aerobic  yeast  which  is  deposited 
in  the  lees  of  wine  was  proved  to  be  the  active  agent. 
There  is  apparently  antagonism  between  the  formation 
of  aldehydes  and  esters,  for  the  minimum  of  esters  in 
the  authors'  experiments  always  corresponded  with  the 
maximum  of  aldehydes,  and,  hence,  in  those  brandies 
containing  an  excess  of  aldehydes  the  proportion  of  esters 
was  below  the  average.  Darkness  favours  the  formation 
of  volatile  acids,  whilst  light  ])romotes  the  formation  of 
higher  alcohols  the  proportion  of  which  also  dejjends  uj)on 
the  growth  of  the  yeast.  The  sj)ecies  of  yeast  is  a  secon- 
dary factor,  and  a  Charente  yeast  and  a  Champagne 
yeast  gave  practically  the  same  results.  All  jmre  yea.sts 
can  produce  higher  alcohols,  as  was  also  found  by  Ehrlich 
and  I'ringsheim.  No  artificial  culture  medium  has  given 
us  so  large  a  proportion  of  higher  alcohols  as  did  the 
Charente  grajx;  musts,  utilised  for  the  production  of 
brandies.  In  the  authors'  opinion  the  production  of 
higher  alcohols  must  Ix;  attributed  to  the  multiplication  of 
the  yeast  rather  than  to  its  zymotic  function.  Thus  the 
addition  of  asparagin,  which  increases  the  sj)eed  of  fer- 
mentation and  diminishes  the  growth  of  the  yeast,  also 
reduces    the    proportion    of    higher    alcohols.     Moreover 
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in  two  experiments  in  which  large  and  small  amounts  of 
yeast  were  used  respectively,  the  yields  of  higher  alcohols 
were  approximately  the  same. — C.  A.  M. 


Alcohol  ;  Detection  of  methyl .     J.  Wolff.     Bull.  A.ssoc. 

Chim.  Sucr.  Dist.,  1907,  24,  1623—1624. 

The  author  has  observed  that  when  spirits,  free  from 
methyl  alcohol,  but  containing  sucrose  or  caramel,  are 
treated  with  chromic  acid  mixture  and  distilled,  the 
distillate  gives  the  reaction  characteristic  of  the  poly- 
merisation products  of  formaldehyde  (method  of  testing 
for  methyl  alcohol  in  spirit).  Further  investigation 
showed  that  this  result  is  due  to  the  decomposition  of 
laevulose  (neither  dextrose,  lactose,  nor  galactose  gives 
these  polymerisation  products  of  formaldehyde  when 
treated  with  chromic  acid  mixture).  Hence,  in  testing 
spirit  containing  sucrose,  invert  sugar,  or  caramel,  for 
methyl  alcohol,  the  sample  should  be  subjected  to  a 
preliminary  distillation. — L.  E. 


Peat  in  the  distillery  ;  Industrial  experiments  on  the  emplcnj- 

mentof .     II.  Pique.     Bull.  Assoc.  Chim.  Sucr.  Dist., 

1907,24,  1730—1741. 

Analyses  of  samples  of  peat  taken  from  various  depths, 
showed  that  the  water-content  decreased  from  about 
80  per  cent,  in  the  case  of  surface  peat,  to  about  44  per  cent, 
in  the  case  of  peat  taken  from  a  depth  of  1 — 2  metres. 
The  pentosan-  and  cellulose-contents  also  decreased  in 
the  same  direction.  The  author  considers  that,  for  the 
industrial  preparation  of  alcohol,  peat  taken  from  a  depth 
of  0-5 — 1  metre  (or  as  far  down  as  2  metres  in  the  case 
of  a  mixture  of  peats)  is  most  suitable.  Experiments  were 
also  carried  out  to  determine  the  yield  of  alcohol  obtain- 
able from  peat.  Quantities  of  225  kilos,  of  peat  were 
heated  with  400 — 460  litres  of  water  and  3 — 4  litres  of 
sulphuric  acid  under  a  pressure  of  3  kilos,  for  45  minutes. 
The  juice  expressed  from  the  saccharified  product  was 
neutralised  and  fermented  with  a  vigorous  race  of 
S.  ellipsoideus  (acclimatised  to  an  acidity  of  3  grms.  of 
sulphuric  acid  per  litre  and  to  the  prejudicial  substances 
of  the  peat  juice)  by  being  first  cultivated  in  beetroot 
molasses  hydrolysed  with  sulphuric  acid.  In  this  way, 
10-02  litres  of  alcohol  were  obtained  from  100  kilos,  of  the 
dry  substance  of  the  peat.  The  compressed  and  dried 
solid  residue,  in  the  form  of  briquettes,  makes  an  excellent 
fuel,  and  the  vinasse  contains  valuable  fertilising  sub- 
stances.— L.  E. 


Indian  alcohol.     Chem.  and  Drug.,  Aug.  3,  1907.     [T.R.] 

The  Commissioner  of  Excise  has  issued  a  statement  in 
regard  to  the  manufacture  of  spirits  in  India  by  European 
methods.  He  says  the  terms  on  which  Government  is 
prepared  to  sanction  contracts  for  the  entire  output  of  a 
distillery  render  the  undertaking  a  desirable  investment 
free  from  all  speculative  elements.  It  has  been  definitely 
proved,  he  adds,  that  mahua  will  yield  4  gals,  of  proof- 
spirit  jier  maund.  This  is  a~s  good  a  result  as  can  be 
procured  from  any  known  raw  material  other  than  sugar 
or  beetroot.  Beyond  the  demand  for  potable  spirit 
there  is  ample  prospect  of  heavy  future  demand  for 
industrial  purposes.  There  is  ample  scoj^e  for  at  least 
three  more  distilleries  working  solely  on  mahua,  for  one 
In  Jessore  or  Xadia  working  on  date  molasses,  and  for 
two  in  North  Behar  working  on  the  refuse  of  the  sugar 
factories.  Any  place  in  the  vicinity  of  Baidyanath  or 
Bhagalpur  would  also  be  suitable  for  obtaining  raw 
material  and  as  a  convenient  distributing  centre. 


French  consumption  of  denatured  alcohol.     Ch.  of  Com.  J., 
August.     [T.R.] 

The  American  Consul  at  Havre  reports  that,  according 
to  official  statistics,  the  total  quantity  of  denatured 
alcohol  consumed  in  France  during  1906  was  14,409,547 
gals.,  against  12,475.186  gals,  in  1905,  showing  aa 
increase  of  1,934,361  gals. 


American  regulations  for  denatured  alcohol.     Pharm.   J 
Aug.  10,  1907.     [T.R.] 

The  United  States  Commissioner  of  Inland  Revenue  has 
issued  amended  regulations  affecting  denatured  alcohol,  to 
take  effect  on  September  1.  Under  the  new  regulations 
manufacturers  using  speciallv  denatured  alcohol  are 
relieved  from  keepmg  a  record  of  the  goods  in  the  manu- 
facture of  which  denatured  alcohol  is  used.  Manufacturers 
recovering  alcohol  in  manufacturing  processes  where  but 
a  small  quantity  of  alcohol  is  denatured,  are  not  now 
requu-ed  to  provide  themselves  with  denaturing  material 
rooms,  or  to  have  the  denaturing  agents  regularlv  tested, 
ihey  may  procure  approved  authorised  denaturants, 
either  from  central  denaturing  warehouses  or  from  dis- 
tilleries at  which  regular  denaturing  warehouses  are  estab- 
lished. Manufacturers  using  completelv  denatured  alcohol 
are  not  requu-ed  to  swear  to  application  for  a  permit,  and 
a  permit  when  secured  will  continue  in  force  until  revoked 
Retail  dealers  in  denatured  alcohol  will  not  be  required 
to  keep  a  record  of  any  kind.  The  regulations  have  also 
been  made  easier  in  many  points  affecting  the  distillers 
of  alcohol.  It  has  been  found  necessarv  to  alter  the  old 
regulations  on  account  of  the  relativelv  small  quantities 
of  denatured  alcohol  used. 


Patents. 


Saccharimeter.     L.  Kunz.     U.S.  Pat.  859,453,  July  9  1907 
See  XXIII.  ' 

Distillery  by-prodzicts  ;  Apparatus  and  process  for  treating 
~ —  in  the  wet  way.  L.  Riviere.  First  Addition,  dated 
May  12,  1906,  to  Fr.  Pat.  362.654,  Jan.  23,  1906.  (See 
also  this  J.,  1906,  773.) 

The  liquors  to  be  treated  (besides  distillery  residues 
&c.)  may  also  be  fermented  worts  or  wines  "before  dis- 
filiation,  or  the  same  liquors  or  vinasses  after  distil- 
lation, or  glycerin  lyes  from  soapmaking.  The  process 
consists  in  precipitating  the  sodium  and  potassium 
salts  dissolved  in  the  liquors  bv  the  addition  of  hydro- 
fluosilicic  acid.  Certain  modifications  are  introduced  in 
the  process  of  manufacturing  the  hydrofluosilicic  acid 
for  instance,  hydrofluoric  acid  is  prepared  bv  the  action 
of  sodium  bisulphate  on  fluorspar,  and  the  normal  sulphate 
produced  is  recovered  by  crystallisation.  The  utilisation 
IS  claimed  of  the  hydrofluosilicic  acid,  hvdrofluoric  acid 
and  gelatinous  silica,  which  are  collected  iia  the  absorption 
towers,  in  the  manufacture  of  superphosphates  from 
apatite,  hydrofluoric  acid  or  gelatinous  silica  bein^^  added 
to  make  up  whichever  constituent  is  in  deficit J.'f.  B. 


Wines,  liqueurs,  spirits,  etc.  ;  Apparatus  for  rapidly  ageing 
- — .  S.  Cassisa.  Fr.  Pat.  375,301,  Mar.  2,  1907 
Under  Int.  Conv.,  Mar.  4,  1906. 

The  apparatus  consists  of  a  cask  or  tun  containino-  a  coil 
through  which  either  steam  or  a  cooling  liquid  can  be 
cu-culated  at  will.  Inside  the  tun  is  also  situated  a  rotary 
stu-rer  with  hollow  perforated  arms.  The  axis  of  the 
stirrer  is  m  connection  with  a  gas  cylinder  bv  means  of 
which  oxygen,  hydrogen  or  other  gas  can  be  injected 
through  the  perforated  arms  into  the  liquid  under  treat- 
ment. A  worm-condenser  is  inserted  in  the  bung-hole 
of  the  tun  in  order  to  condense  any  alcoholic  va'tjours 
which  may  be  driven  off  from  the  liquid. — J.  F.  B.     ' 

Fermentation ;  Process    and    vat    for    .     C.    and    E. 

Rombaut.     Fr.  Pat.  375,321,  Mar.  2,  1907. 

Fekmentation  is  conducted  in  a  square  vat  lined  with 
glazed  tiles  or  slate  and  rounded  at  the  comers  ;  the  vat  ia 
surrounded  by  a  space  enclosed  by  outer  walls  of  brick- 
work and  filled  with  insulating  material.     The  sides  of 
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the  vat  are  extendeii  upwards  to  the  ceiling  of  the  room, 
so  that  there  is  a  closed  space  above  the  fermenting  liquid. 
In  this  chamber  is  placed  a  refrigerator  containing  ice 
through  which  air  is  dravm  from  the  outside,  cooled,  and 
circulated  above  the  wort  by  means  of  ventilators.  In  the 
same  chamber  is  situated  a  trough  which  serves  for 
mixing  the  wort  with  the  seed  yeast,  also  for  draining 
the  beer  from  the  scums  and  for  collecting  the  yeast  from 
the  surface  after  fermentation.  The  water  draining  from 
the  ice  in  the  refrigerator  is  circulated  through  an  attem- 
perator  coil  whichcan  be  lowered  into  the  wort  at  will. 

—J.  F.  B. 


XVIIL— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(J.)— FOODS. 

CtrcaL  flours :    Rotatory  poxccra  of  the  proteins  extracted 

from bi/  aqueous  alcohol.     Lindet  and  L.  Ammann. 

Compt.  rend.,  1907,  145,  253—255. 

The  proteins  were  extracted  by  treating  the  various 
flours  with  TO  pr  cent,  alcohol  and  were  then  precipitated 
bv  water  or  salt  solution.  The  proteins  were  re-dissolved, 
and  the  polarimetric  observations  were  all  made  with 
solutions  in  TO  per  cent,  alcohol,  since  higher  concentrations 
of  alcohol  affect  the  rotatory  powers.  The  concentrations 
of  the  protein  (solutions  were  calculated  from  their  nitrogen 
contents,  emploving  the  factors  5-66  for  wheat  and  rye, 
5-S(i  for  barley,  and  6-25  for  maize.  The  gliadin  extracted 
from  wheat  had  a  rotatory  power,  varying  between  [aJD  = 

-  81-6'  and  -  92-T^.  Owing  to  these  variations  the  optical 
methods  for  the  determination  of  glaidin  are  worthless. 
There  appear  to  be  two  gliadins  extracted  by  TO  per  cent. 
alcohol ;  these  can  be  separated  by  adding  water  to  the 
solution,  one,  with  [a]j)=  -81-6",  is  completely  insoluble 
in  40  per  cent,  alcohol,  whilst  the  other,  with  [a]D  =  -  95-0°, 
dissolves.  The  rotatory  power  of  the  crude  protein 
extracted  from  rve  varies  from  [a]D  =  -  10T*6°  to  -  112-2°. 
(jn  addition  of  alcohol  until  the  alcoholic  strength  reaches 
SO  fier  cent.,  a  new  protein,  hordein,  [a]D=  -  13T'5°,  is 
precipitated.  A  mixture  of  gliadins,  [a]D=-8T-8°, 
resembling  thoee  from  wheat,  remains  in  solution.  Barley 
vontains  the  same  proteins  as  rye,  but  the  quantity  of 
(jliadm  is  extremely  small.  Of  the  two  proteins  extracted 
from  maize,  one,  a-maizin,  is  soluble  in  both  ethyl  and 
amvl  alcohols,  and  has  [a]o=  -29-6°,  whilst  the  other, 
^mAizin,  is  coluble  only  in  ethyl  alcohol,  and  has  [a]D  = 

-  40<f.  Oats  and  rice  yield  only  traces  of  proteins  on 
eztractioD  with  TO  per  cent,  alcohol. — J.  F.  B. 

Dumoria   Hielxli ';     Fat    from    the    seeds    of    .       A. 

Chevalier.     Compt.  rend.,  190T,  146,  266—269. 

Tom  tree,  Dumorui  Heckdi,  the  only  known  species  of 
the  oenas  Lhimoria,  belonging  to  the  Sapotacece,  is  common 
in  tbe  forests  of  the  Ivory  Coai<t  and  other  parts  of  West 
AiricA,  where  it  attAin-t  a  height  of  35  to  50  metres.  The 
ripe  fruit  is  al>out  the  size  of  a  large  appile,  and  has  a  soft 
yellow  pulp  of  bitter  ta«te,  and  the  seeds  are  in  the  form 
of  ikO  elongated  oval  al>out  T  cm.  by  3  cm.  in  size.  The 
wood  of  the  tree  ha«  long  l*en  export<d  from  the  Gold 
Coaat  to  Liverptool,  whihit  the  fat  obtained  from  the  seeds 
ia  OMd  br  the  forest  tribes  as  a  food  and  a  medicine. 

— C.  A  iL 


formaldthyde  \    Sew   reaeiion  for  the   detection  of . 

E.  GabnttL     Su  XXIIL 


pATRtT. 

3iMer ;     Pmcfju   for   making .     A    H.    Borgstrom. 

Fr.  Pat.  ZlTiJAZ,  March  11,  1907. 

•Sm  Eog.  Pat.  6394  of  1907  ;  thia  J.,  1907,  887.— T.  F.  B. 


(B.)— SANITATION  ;     WATER    PURIFICATION. 

Sterilisation  of  effluents.     S.  Rideal.     J.  Roy.  San.  Inst., 
1905,  26,   3T8— 406. 

ExpEKiMEXTS  on  a  large  scale  are  described  on  the  use  of 
electrolytic  chlorine  at  a  sewage  purification  works 
dealing  with  a  strong  sewage  from  a  to^vn.  Daily  analyses 
established  the  fact  that  there  was  a  constant  relation 
between  "the  five  minutes  oxygen  absorption  figure  and 
the  amount  of  available  chlorine  required  in  parts  per 
100,000  for  disinfection,"  this  relation  being  expressed 
by  the  ratio  1  :  1*7.  The  total  number  of  organisms  in 
the  crude  sewage  was  reduced  by  the  addition  of  3  parts 
of  available  chlorine  per  100,000  from  several  millions  to 
50,000  per  c.c,  the  B.  coli  from  a  million  to  an  average  of 
less  than  1  per  c.c.  and  the  B.  enleritidis  spores  to  less  than 
10  }ier  CO.,  after  4^  hours'  contact,  while  the  addition  of  5 
and  T  parts  of  available  chlorine  effected  a  still  more  com- 
plete reduction.  With  septic  tank  effluent  similar  results 
were  obtained,  and  incubation  tests  showed  that  the 
treated  samples  were  non-putrefactive.  With  primary, 
secondary,  and  tertiary  contact-bed  effluents,  similar 
results  were  obtained  with  less  quantities  of  chlorine, 
the  tertiary  effluent  only  requiring  0*25  part  of  available 
chlorine  to  reduce  the  B.  coli  from  10,000  per  c.c.  to  nil 
in  5  c.c.  in  an  hour.  The  general  conclusion  was  that 
0-5  part  of  available  chlorine  per  100,000,  added  to  a 
good  effluent  was  sufficient  to  remove  B.  coli  and 
B.  enleritidis,  which  would  be  all  that  would  be  required 
for  discharges  near  shellfish  grounds  or  watercress  beds, 
though  absolute  sterility  was  not  practicable  on  account 
of  the  spores  present,  which  however  were  non-pathogenic. 
Using  other  substances  than  chlorine  as  sterilising  agent, 
it  was  found  that  mineral  acids  were  efficient  in  cases  of 
serious  infection,  4  grms.  of  sulphuric  acid  per  gallon 
killing  the  B.  ti/phosus  in  the  drainage  from  a  hospital, 
and  that  copper  sulphate  in  the  proportion  of  1  in  8500 
could  be  used  for  oyster  or  watercress  beds  without 
danger. — J.  H.  J. 

Patents. 

Sewage  and  foul  liquids ';    Process  for  forming  and  filling 
bacterial  and  other  beds  or  tanks  for  the  purification  of 

.     G.  H.   Ellis  and  R.   K.  Slade,  Reading.     Eng. 

Pat.  17,948,  Aug.  10,  1906. 

The  walls  of  the  bed  or  tank  are  constructed  of  blocks 
of  lignite  cemented  together.  Or,  a  mixture  of  powdered 
lignite  with  about  25  per  cent,  of  fine  sawdust  may  be 
kneaded  into  plastic  material  with  water,  "  a  solution  of 
coal  tar  and  water,"  or  aluminous  clay  and  water,  and  the 
blocks  prepared  from  this  dried  and  carbonised  in  an 
oven  until  the  whole  of  the  sawdust  has  been  consumed. 
The  beds  themselves  are  composed  of  layers  of  graded 
lignite  particles,  or  of  the  artificial  blocks  broken  up  and 
graded  by  sifting. — C.  A.  M. 

(C. )— DISINFECTANTS. 

Patenls. 

Copper  formate,  and  the  application  of  this  product  to  the 
treatment  of  cryptogamic  diseases  of  vines ;    Process  of 

manufacture  of .     F.  and  P.  Malvezin.     Fr.  Pat. 

375,665,  May  17,  1906. 

FoEMic  acid,  copper  sulphate  solution,  and  quicklime 
are  introduced  separately  into  a  mixing  vessel,  provided 
with  a  stirrer.  The  copper  formate  is  withdrawn  from 
the  mixing  vessel  in  the  form  of  a  thin  blue  paste,  and, 
after  suitable  dilution,  can  be  used,  either  alone  or  mixed 
with  other  substances  for  the  treatment  of  cryptogamic 
diseases  of  vines  and  plants  in  general. — W.  C.  H.  . 

Insecticide  ;    Manufacture   of  soap  to  be  used  as  .* 

E.  Fichtenau.     Fr.  Pat.  376,877,  March  19,  1907. 

Risisors  or  fatty  soap  in  the  form  of  paste  or  powder 
is  incorporated  with,  say,  15  to  20  per  cent,  of  extract 
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of  aloes  and  left  to  solidify,  or  dried.  The  addition  of 
alum  (10  to  20  per  cent.),  oil  of  lavender  (33  per  cent.) 
or  both,  with  or  without  petroleum  spirit  before  solidifica- 
tion or  drying,  increases  th&insecticidal  properties  of  the 
soap. — C.  A.  M. 


XIX.— PAPER.  PASTEBOARD,  &e. 

German  paper  industry  in  1906.     Bd.  of  Trade  J.,  Aug.  1, 
1907.     [T.R.] 

AccoEDixo  to  the  recently  published  report  of  the  "  Union 
of  German  Paper  Manufacturers,"  the  German  paper 
industry  only  shared  to  a  limited  extent  in  the  general 
development  of  business  during  1906.  It  is  true  that  the 
demand  for  all  kinds  of  paper  was  great,  so  that  mills 
could  scarcely  carry  out  all  their  orders  ;  but  advances 
in  prices  were  rare,  and  falls  were  frequent.  The  past 
year  again  showed  that  the  German  paper  industry  was 
unable,  even  under  the  most  favourable  conditions,  to 
adapt  its  prices  to  the  costs  of  production.  The  efforts 
made  towards  effecting  combinations  of  manufactiirers, 
so  far,  remained  unsuccessful.  The  number  of  new 
establishments  and  of  extensions  of  the  already  existing 
factories  made  during  the  past  year  were  apparently  not 
in  excess  of  the  demand.  There  was  last  year  rather  a 
want  of  workmen,  as  if  the  total  number  of  workmen 
employed  in  the  industry  had  decreased. 

It  would  seem  that  the  present  favourable  state  of 
trade  is  likely  to  pass  away  without  benefit  to  the  German 
paper  factories. 

The  apprehensions  entertained  by  the  German  paper 
manufacturers  regarding  the  effects  of  the  new  German 
Customs  Tariff,  that  is  to  say,  regarding  the  reduction  in 
the  tariff  rates  of  duty  by  the  Commerical  Treaties,  have 
not  been  altogether  unfounded.  The  importation  of 
packing  paper  and  some  other  sorts  has  increased  con- 
siderably. It  is  considered  certain  that  the  already 
difficult  position  of  the  German  paper  industry  will  be 
still  further  prejudiced  by  the  facility  now  accorded  to 
foreign  competition  foi  flooding  the  German  market. 

In  view  of  this  fact,  the  results  of  business  for  the  year 
1907  cannot  be  looked  forward  to  without  anxiety. 

Fibres  and  fibrous  substances  for  paper-making  ;  Philip- 
pine — — .  ///.  G.  F.  Richmond.  Philipp.  J,  Sci., 
19Q7,  2,  81—112.  (See  also  this  J.,  1906,  863;  1907, 
274);  .^-'■:  -   .     , 

Philippine  woods. — The  author  has  investigated  the 
woods  of  certain  readily  available  Philippine  trees  suitable 
as  raw  materials  for  paper  pulp.  The  most  important 
of  these  woods  are  :  W^ite  "  lauan  "  (Skorea  contorta), 
"  mayapis  "  (Anisoptera  vidaliarm),  "  cupang  "  (Parkia 
roxburghii),  and  "  dita  "  (Alstonia  scholaris).  Of  these, 
mayapis  is  the  most  promising  ;  the  fibres  have  an  average 
length  of  1-92  mm.  and  a  diameter  of  0-023  mm.,  and  the 
fibre-walls  are  thick.  The  fibres  of  cupang  and  dita  are 
too  short.  \Yhen  boiled  with  20 — 22  per  cent,  of  their 
weight  of  caustic  soda,  these  woods  yield  about  40  per 
cent,  of  bleached  pulp.  AVhen  boiled  with  bisulphite 
liquor  for  about  12  hours,  the  temperature  rising  to 
155°  C.  in  4 — 5  hours,  they  yielded  42 — 13  per  cent,  of 
bleached  pulp. 

Sidphite  pidps  other  than  vx)od. — The  author  has  pre- 
pared pulps  very  successfully  by  the  bisulphite  process 
from  dwarf  bamboo,  old  rope,  jute  bagging,  and  abaca 
waste.  Bamboo  is  easily  treated  in  spite  of  its  richness 
in  silica.  The  mature,  seasoned  stems  were  crushed 
between  rollers  and  chopped  into  lengths  of  3 — 4  inches. 
^\Tien  boiled  in  the  same  manner  as  the  woods  mentioned 
above,  the  bamboo  yielded  45  per  cent,  of  bleached  pulp. 
Rope  and  bagging  require  a  much  shorter  treatment  than 
bamboo,  the  total  period  of  boiling  being  only  4 — 6  hours 
^»ith  a  maximum  temperature  of  150°  G.  The  sulphite 
pulp  from  these  materials  has,  in  the  unbleached  state, 
as  good  a  colour  as  the  partially  bleached  pulp  usually 
prepared   by  the  alkaline  process.     Attempts  are  being 


made  in  Europe  and  America  to  utilise  hand-stripped 
abaca  [Manila  hemp]  waste  for  the  manufacture  of  pulp. 
When  packed  into  bales  in  the  crude  form,  this  material 
requires  a  mechanical  treatment,  by  which  it  may  lose  as 
much  as  50  per  cent.,  before  it  is  fit  for  boiling.  When 
thoroughly  cleaned  and  concentrated  mechanically,  the 
abaca  waste  is  very  readily  treated  by  the  bisulphite 
process,  yielding  48 — 50  per  cent,  of  cellulose,  fit  for  use 
for  "  manila  "  papers  without  bleaching.  In  this  case 
the  material  must  first  be  steamed  in  the  boiler  to  reduce 
its  bulk  before  admitting  the  liquor ;  the  rise  of  tempera- 
ture need  not  be  graduated,  since  the  material  is  so 
porous.  The  pulp  consists  of  a  mixture  of  long,  strong 
fibres  and  non-fibrous  cells.  The  immediate  prospects 
for  the  pulp  industry  in  the  Philippines  lie  in  the  direction 
of  the  treatment  of  abaca  waste  on  the  spot  by  the  bi- 
sulphite process  and  the  manufacture  of  a  high-grade 
pulp  of  the  esparto  class  from  Cogon  grass  (this  J.,  1906, 
863).  This  grass  is  available  in  unlimited  quantities ; 
it  is  free  from  nodes  and  can  be  economically  treated  by 
the  soda  process,  yielding  a  pulp  which  is  easily  bleached. 

—J.  F.  B. 

Lignocelluloses  ;    Colon  r  reactions  of  .     C.  F.  Cross, 

E.  J.  Bevan,  and  J.  F.  Briggs.     Ber.,  1907,  40,  3119— 
3126. 

The  reactions  of  the  lignocelluloses  with  aromatic  com- 
poimds  may  be  divided  into  reactions  with  phenols  and 
reactions  with  bases.  Of  the  first  class,  the  brilliant 
crimson  colour  developed  with  phloroglucinol  in  presence 
of  hydrochloric  acid  is  the  most  characteristic.  The 
authors  found  that  when  mechanical  wood  pulp  was  treated 
with  1  per  cent,  and  with  10  per  cent,  of  its  weight  of 
phloroglucinol,  dissolved  in  equal  volumes  of  liquid,  the 
colour  developed  with  the  smaller  proportion  was  even 
rather  more  intense  than  that  obtained  with  the  larger 
proportion.  In  the  first  case  the  whole  of  the  phloro- 
glucinol was  absorbed  from  the  liquid ;  in  the  latter  case 
there  was  still  excess.  This  excess  was  determined  by 
titrating  the  filtrate  with  furfural,  and  it  was  found  that 
the  wood  had  absorbed  6-7  per  cent,  of  the  phenol.  Hence, 
since  the  maximum  colour  is  developed  with  the  absorption 
of  less  than  1  per  cent.,  the  authors  conclude  that  the 
colour  reaction  represents  only  a  small  portion  of  the  total 
reaction.  They  regard  the  main  reaction  as  the  formation 
of  a  definite  lignone  phloroglucide  which  is  colourless, 
whilst  the  colour  reaction  is  attributed  to  the  presence 
of  small  quantities  of  a  by-product  of  the  nature  of 
hydroxyfurfural.  In  fact  by  simple  treatments  of  the 
lignocellulose,  the  constituent  which  gives  the  colour 
reaction  can  be  destroyed,  and  the  combination  then  takes 
place  without  the  development  of  colour  and  with  very 
slight  alteration  in  the  total  absorption  of  phloroglucinol. 
The  maximum  absorption  of  phloroglucinol  under  standard 
conditions  is  regarded  as  a  new  chemical  "  constant " 
of  the  lignocelluloses,  proportional  to  the  degree  of  ligni- 
fication  of  the  substance,  and  is  independent  of  the  furfi^al- 
yielding  constituents.  As  a  type  of  the  reactions  of 
lignocelluloses  with  bases,  the  authors  have  studied  the 
absorption  of  dimethyl-p-phenylenediamine,  which  gives 
a  crimson  coloration.  ^Tien  wood  meal  was  treated  with 
increasing  proportions  of  this  base,  dissolved  in  equal 
volumes  of  water,  the  solutions  were  never  completely 
exhausted.  The  intensities  of  the  colorations,  the  pro- 
portions of  nitrogen  fixed,  and  the  quantities  of  uncom- 
bined  base  remaining  in  the  liquids  were  all  roughly 
proportional  to  the  quantities  of  base  originally  taken. 
Hence,  this  reaction  is  not  a  definite  one.  and  the  dis- 
tribution of  the  base  between  the  lignocellulose  and  the 
liquid  is  the  result  of  an  equilibrium  depending  on  the 
relative  proportions  of  each.  Thus  it  is  comparable  with 
the  phenomenon  of  the  absorption  of  dyestuffs.  The 
reaction  between  lignocellulose  and  phenylhydrazine  with 
the  development  of  a  yellow  colour  is  of  mixed  type. 
Wood  meal  combines  with  about  0-7  per  cent,  of  the 
base  with  complete  exhaustion  of  the  solution,  corre- 
sponding with  the  formation  of  small  quantities  of  a 
definite  phenylhydrazone.  With  larger  proportions,  the 
reaction  follows  the  same  law  as  that  with  the  diamine 
base  and  becomes  one  of  equilibrium.  After  treatment 
with    phenylhydrazine,    the    wood   giTe«   no    immediate 
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coloration  with  phloroglucinol  and  hydrochloric  acid,  the 
colour  appearing  only  ijradually  as  the  hydrazone  ia 
decompoaed  by  the  acit^.  The  reaction  of  wood  with 
hjtiroxyUniine  takes  place  with  partial  bleaching  of  the 
wood.  It  has  not  been  studied  quantitatively,  but  that 
combination  does  take  place  is  shown  by  the  fact  that 
the  washed  product  no  longer  reacts  with  aniline  or 
dimethyl-p-phenylenediamine. — J.  F.  B. 

LufnoctUulose  ;   Phloroglucinol-absorption  of .     Deter- 

minaiioH  of  mechanical  wood  pulp.  C.  F.  Cross,  E.  J. 
Bevan,  and  J.  F.  Briggs.  Chem.-Zeit.,  1907,  31,  125— 
72  7. 

Is  connection  with  a  previous  note  (see  preceding  abstract) 
the  authors  describe  a  method  for  the  determination 
of  the  phlorofflucinol-absorption  value  of  lignocelluloses. 
Two  grms.  of  the  disintegrated  material  are  dried  at 
100^  C,  and  weighed  dry.  The  substance  is  then  placed 
in  a  dry  fL^ak.  and  covered  with  40  c.c.  of  a  solution  of 
2-5  grms.  of  pure  phloroglucinol  in  500  c.c.  of  hydro- 
chloric acid,  .sp.  gr.  1-06.  The  mixture  is  allowed  to 
remain  all  night,  the  liquid  is  then  strained  through  a  very 
small  plug  of  cotton-wool  in  the  stem  of  a  funnel,  and 
10  c.c.  of  the  filtrate  are  measured  otf  for  titration.     The 

f)hIoroglucinol  may  be  titrated  either  with  fur'ural  or 
ormaldehydc,  the  procedure  being  identical  in  both 
cases.  The  standard  .solution  is  prepared  by  dissolving 
2<>  grms.  of  either  furfural  or  40  per  cent.  "  formalin  '^ 
in  5<J0  c.c.  of  hydrochloric  acid,  sp.  gr.  1*06.  The  10  c.c. 
of  the  phloroglucinol  solution  are  diluted  with  20  c.c. 
of  the  same  hydrochloric  acid,  and  the  liquid  is  heated  to 
ftbout  70°  C.  The  aldehyde  solution  is  then  added, 
I  c.c.  at  a  time,  with  an  interval  of  2  minutes  between 
each  addition.  A  piece  of  newspaper  of  poor  quality 
is  employed  as  an  indicator,  a  red  stain  being  produced 
by  a  drop  of  the  liquid  so  long  as  any  phloroglucinol 
remains  un precipitated.  If  the  drop  be  dried  at  a  gentle 
beat,  a  perceptible  stain  is  produced  by  the  presence 
of  1  part  of  phloroglucinol  in  30,000  of  liquid.  The 
amount  of  phloroglucinol  which  has  been  absorbed  by 
the  lignocellnlose  is  deduced  from  a  comparative  titration 
of  the  original  solution.  Wood-flour  absorbs  7*5, 
mechanical  wood-p'ilp,  6-7  ;  jute.  4-2  ;  sulphite  wood- 
palp,  0-75 ;  esparto  cellulose,  0-5 ;  and  cotton,  0-2  per 
cent,  of  phloroglucinol.  In  the  estimation  of  mechanical 
wood  pulp  in  papers  by  this  method,  a  correction  is  made 
for  the  ash  and  the  sizing  materials.  If  the  absolute 
furfural  yalue  of  the  phloroglucinol  solution  be  deter- 
mined gravimetrically,  this  method  affords  a  rapid  volu- 
metric process  for  the  determination  of  the  furfural 
obtained  from  pentosans. — J.  F.  B. 

Wood    pulp ;     Alteration    of    during    drying.     H. 

Hofmann.     Papier-Zeit.,  1907,  32,  2558. 

Thk  author  shows  that  when  wood  cellulose  is  heated 
at  temperatures  above  90^^  C,  it  undergoes  changes  which 
result  in  a  \<)M  of  weight.  Parallel  determinations  of  the 
moisture  in  moist  jmlp,  containing  35 — 42  per  cent,  of 
dry  sub<it«nce,  were  ni'wic  daily  for  28  days.  On  the  one 
band  the  moist  samples  were  dried  in  a  steam-heated 
chamber  at  a  temjierature  of  KXr — 120'  C.  for  24  hours  ; 
CO  the  other  hand  they  were  dried  in  an  air-bath  at  85^  C. 
for  5^6  hours  until  of  constant  weight.  Taking  the 
•rerafe  of  28  tests,  there  was  a  difference  of  2-13  jjer  cent., 
cslcuUted  on  the  original  moist  cellulose,  l)etwecn  the 
fMoIta  of  the  two  methrxis,  the  prolonged  heating  at  the 
U^ier  temfieratarc  giving  lower  vields  of  drv  pulp. 

Aj.  F.  B. 

CtUitlote;  HUutirmnnddfi'.rmin'tti'iTi  of .    C.  Councler. 

Z.  f.  Fontt-und  Jagdw»»Hcn.  39,  428. 

Tn  MItbor  has  fomjiarpd  the  methfxl  projKjHc-d  bv  Zeisel 

•TwI  WtTh«T  for  ^hf  dfterminatirm  of  cp||iilr>se  (digestion 

TiKanif  a/KJH  ;    see  this  ./.,  19()2,  042  ; 

(sjt  frirward  previously  by  Sf.h>ilze 

tion  with  nitric  «*id  and  iKjtaHHJum 

■■uccessive  treatment*' with  bromine 


water  and  ammonia),  and  Cross  and  Bevan  (chlorination). 
He  finds  that  the  first-named  method  gives  considerably 
lower  results  (from  5  to  9  per  cent,  in  the  case  of  oak  and 
pine  woods)  than  the  others,  from  which  it  would  appear 
that  the  action  of  the  permanganic  acid  is  not  limited 
to  a  specific  or  selective  oxidation  of  the  non-cellulose 
or  lignone  constituents  of  the  wood.  The  three  other 
methods  yield  fairly  concordant  results.  The  author 
prefers  Cross  and  Bevan's  chlorination  process,  on  account 
of  its  relative  rapidity  and  simplicity.  By  this  method 
a  maximum  yield  of  cellulose  is  obtained  in  most  cases, 
and  the  product  has  a  composition  corresponding  to  the 
normal  cellulose  formula. — A.  S. 


Strawhoard  waste  ;  Prevention  of  stream  pdlution  by 

[in  America].     E.  B.  Phelps  and  R.  L.  Sackett.     Eng. 
Record,  1907,  55,  407. 

In  1900  over  10,239,000,000  gals,  of  liquor,  containing 
about  184,700,000  lb.  of  straw  and  mineral  matter  and 
over  77,000,000  lb.  of  lime  were  discharged  into  the 
streams  of  certain  states  in  the  form  of  waste  liquors  from 
strawboard  factories.  The  principal  factories,  59  in 
number,  are  located  within  a  comparatively  small  area. 
Indiana,  Ohio  and  Illinois  make  about  80%  of  the 
strawboard  produced  in  the  country,  and  Indiana  alone 
produces  nearly  50  per  cent.  The  present  method  of  disposal 
of  the  waste  is  by  preliminary  sedimentation  in  open 
ponds.  This  method  is  described  as  both  "  unsatisfactory 
and  unsavoury."  The  author  has  shown  that  a  short 
period  of  sedimentation,  followed  by  mechanical  filtration 
through  sand  without  coagulants,  will  produce  an  effluent 
which  can  be  discharged  into  most  streams  without  pro- 
ducing a  nuisance.  Furthermore,  the  cost  of  the  process 
is  reasonable.  It  is  recommended  that  the  sludge  from 
the  sedimentation  tank  could  be  dried  or  filter-pressed, 
and  it  is  stated  that  some  industrial  use  could  then  be 
found  for  it. 

Patent. 

Artificial  silk,  artificial  hair,  and  plastic  cellulose  products  ; 
Washing  of,  and  the  rapid  and  complete  removal  of  copper 

from .     E.  Crumiere.     Fr.  Pat.  375,827,  March  16, 

1907.     See  V. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,    AND    EXTRACTS. 

Yttrium-niobium  mineral ;  A  new .     0.  Hauser.     Ber. 

1907,  40,  3118—3119. 

The  author  describes  a  new  mineral,  consisting  essentially 
of  niobate  of  vttrium,  an  analysis  giving  the  following 
results  i—XbgOs,  38-52;  TiO,,  6-48;  YgOg,  30-99; 
La(Ce,Xd)203,  4-01  ;  AlgOg,  0"98 ;  FegOg,  2-34 ;  CaO, 
1-93;  PbO,  0-26;  SnOg,  ThOg,  traces;  loss  on  ignition, 
8-76  ;  total  100-27.— H.  B. 


Chloral  hydrate ;  Assay  of .     P.  A.  W.  Self.     Pharrn. 

J.,  1907,  79,  4—7. 

The  inaccuracy  in  the  B.P.  method  for  the  determination 
of  chloral  hydrate  (heating  with  alkali  solution  and 
titrating  the  excess  of  the  latter)  is  due  to  the  excess  of  the 
sodium  hydroxide  acting  on  the  chloroform  produced  in 
the  reaction.  At  the  ordinary  temjierature  this  secondary 
reaction  is  almost  exclusively  that  represented  bv  the 
equation  :  CHCl,  +  3NaOH  =  3XaCI  +  CO -(- 2H2O,  and  the 
extent  to  which  it  proceeds,  can  be  ascertained  by 
titration  with  silver  nitrate.  The  method  thus  modified 
gives  accurate  results  f  o  long  as  other  substances  capable 
of  reacting  with  sodium  hydroxide  solution  are  not 
present  in  the  chloral  hydrate.  A  more  convenient^H 
mcthfxl  consists  in  heating  0-3  grm.  of  chloral  hydrate^B 
with  1  grm.  of  aluminium  powder  (or  2-5  grms.  of  zinc 
filings),  15  c.c.  of  glacial  acetic  acid,  and  40  c.c,  of  water 
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ior  half  an  hour  under  a  reflux  condenser.  The  mixture 
is  then  filtered,  and  after  washing,  the  chlorine  in  the 
solution  is  determined  either  gravimetrically  as  silver 
chloride,  or  Tolumetrically  by  adding  excess  of  N/i^ 
silver  nitrate  solution,  filtering,  and  titrating  the  excess 
of  silver  with  ammonium  thiocyanate  solution. — A.  S. 

Condensations  effected  by  sodium.  {Production  of  ketones 
and  tertiary  alcohols.]  P.  Schorigin.  Ber.,  1907,  40, 
3111—3118. 

Sodium  reacts  vigorously  on  a  mixture  of  benzoyl  chloride 
and  isobutyl  bromide  dissolved  in  benzene,  yielding 
phenylisobutylisopropylethylene,  Ci5H22.  If  'isoamyl 
bromide  be  substituted  for  the  isobutyl  compound, 
phenyldi-isoamylcarbinol  is  produced.  The  author  con- 
siders that  the  sodium  reacts  exactly  as  magnesium-alkyl 
halides  would  do,  producing  first  a  ketone : 

CeHjCOa  +  R-Br  +  2Xa  -  NaCl  +  NaBr  +  CsHj-CO-R, 
■then  a  tertiary  alcohol  or  its  derivative : 

CeHs-CG-R  +  R-Br  +  2Xa  ^  XaBr  +  CeHs-qONa)-^,. 
In  the  case  of  the  isobutyl  compound,  the  alcohol  reacts 
on  more  benzoyl  chloride  to  form  the  benzoic  ester,  which 
then  decomposes  into  the  substituted  alkylene  and  benzoic 
acid.  The  similarity  between  the  action  of  sodium  and 
of  the  organo-magnesium  compoimds  lends  support  to 
Xef  and  Acree's  view  that  in  all  these  syntheses  by  means 
of  sodium,  the  first  stage  consists  in  the  formation  of  the 
sodium-alkyl  or  sodium-aryl. — J.  T.  D. 

Acetic  ester  [Ethyl  acetate] ';  Purification  of .     J.  K.  H. 

Inglis  and  L.  E.  Knight.     Chem.  Soc.  Proc.,  1907,  23, 
198—199. 

Gkeat  difficulty  has  always  been  experienced  in  preparing 
pure  ethyl  acetate,  and  although  several  methods  have 
been  suggested,  no  one  of  them  is  satisfactory,  since  the 
yield  of  pure  ester  is  small  and  the  process  of  preparing 
it  laborious.  For  the  preparation  of  ethyl  acetoacetate, 
very  nearly  pure  ethyl  acetate  is  required,  and  the  presence 
of  a  moderate  quantity  of  alcohol — the  most  likely 
impurity — is  fatal  to  success.  A  series  of  experiments 
ias  shown  that  the  separation  can  be  most  easily  carried 
out  by  first  converting  the  alcohol  into  an  ester  of  high 
boiling  point  and  then  distilling.  If  the  crude  ester,  as 
obtained  in  the  ordinary  continuous  process,  be  dried  over 
potassium  carbonate  (which  also  removes  any  acetic  acid) 
and  treated  with  phosphorus  pentoxide,  a  slow  action 
takes  place  with  the  formation  of  phosphoric  esters  which 
are  neither  volatile  nor  decomposed  at  the  boiling  point 
of  ethyl  acetate  { 77-20°  C,  corr.).  In  this  way  a  yield  of 
160  grms.  of  ester  boiling  within  one  degree  was  obtained 
in  an  experiment  in  which  the  theoretical  yield  was 
264  grms.,  that  is,  60  per  cent,  of  ester  was  obtained  pure. 
This  process,  however,  is  slow,  and  requires  several  days 
for  completion  at  the  ordinary  temperature.  On  the 
other  hand,  the  removal  of  the  alcohol  takes  place  more 
rapidly  at  the  boiling  point.  Thus  a  mixture  of  100  grms. 
of  ester  (b.  p.  76-65—77-15°  C.)  with  8  grms.  of  absolute 
alcohol,  distilled  continuously  between  73°  and  77°  C, 
only  21  grms.  passing  over  above  76-3°  C.  When,  how- 
ever, the  fractions  had  been  mixed  together  and  heated 
for  half  an  hour  with  10  grms.  of  phosphorus  pentoxide, 
using  a  reflux  condenser,  a  single  distillation  gave  72  grms. 
of  distillate  between  76-7°  and  77-2°  C,  that  is,  72  per  cent, 
of  an  approximately  pure  substance.  This  result  shows 
that  it  is  easy  to  obtain  by  this  method,  a  good  yield  of 
ethyl  acetate  boiling  within  0-5°  ;  it  was  found,  moreover, 
that  an  ester  of  this  purity  gave  a  good  yield  of  ethyl 
acetoacetate. 


Morphine;  Researches  on .     ///.     F.  H.  Lees.    Chem. 

Soc.  Proc,  1907,  23,  200—201. 

In  continuation  of  previous  work  (Schrvver  and  Lees, 
this  J.,  1900,  687  ;  1901,  500.  and  Lees  and  Tutin,  Chem. 
Soc.  Proc,  1906,  22,  253),  the  author  has  shown  that 
chloromorphide  and  bromomorphide  yield  chlorocodeide 
and  bromocodeide  respectively  on  methylation,  the  two 


latter  bases  previously  obtained  by  other  methods  being 
simply  the  codeine  analogues  of  the  two  former  bases. 
By  the  hydrolysis  of  chloromorphide,  the  author  has 
isolated,  besides  j8-isomorphine,  an  hitherto  undescribed 
isomeride  of  morphine  previously  indicated  by  the  hydro- 
chloride ([a]D=  -92-5°)  obtained  by  Schryver  and  Lees. 
On  methylation,  this  new  base  gives  the  so-called 
"  \I/-codeine "  (compare  Merck,  Arch.  Pharm.,  1891, 
229,  161,  this  J.,  1901,  481  ;  Vongerichten,  this  J.,  1903, 
758,  and  Knorr  and  Horlein,  this  J.,  1906,  494).  As  the 
name  ^/-morphine  belongs  to  a  well  known  oxidation 
product  of  morphine,  of  which  Merck's  "  Jz-codeine  "  is 
not  the  methyl  ether  or  codeine  analogue,  the  author  has 
termed  the  new  isomeride  of  morphine,  neoisomorphine 
and  its  methyl  ether,  neoisocodeine.  Neoisomorphine, 
Ci-HigOsX^  crystallises  from  alcohol  in  brilliant,  prismatic 
needles  containing  one  molecule  of  the  solvent  (m.  p.  278°)  ; 
its  hydrochloride,  Ci7Hi903X,HCl,  forms  anhydrous 
crystals  from  alcohol  ([a]D=-79-l°  in  water);  its 
methiodide,  Ci7Hi903X,CH3l,  forms  glistening  crystals 
from  alcohol  (m.  p.  297°  C.  ;  [a]D=-54-5°  in  water). 
Neoisocodeine,  CigH2i03X,  forms  large  colourless  prisms 
from  ethyl  acetate  (m.  p.  181— 182°  C.  ;  [a]j)=  -96-6°  in 
alcohol).  /3-isomorphine  on  methylation  furnishes 
j3-isocodeine,  C18H21O3X,  which  did  not  crystallise.  The 
methiodide,  Ci8H2i03X,CH3l,  forms  tabular  crystals  from 
water  (ra.  p.  215 — 216°  C.  ;  [a]D=- 145-5°  in  water), 
and  on  boiling  with  sodium  hydroxide  readily  yields  a 
methine  base.  It  was  also  shown  that  the  "  A-Base  " 
(m.  p.  147 — 147-5°  C.  ;  [a]D=  -205-5°  in  chloroform) 
previously  obtained  by  Lees  and  Tutin  (loc.  cit.)  together 
with  isocodeine  (m.  p.  171 — 172°  C.  ;  [a]D=-155°  in 
I  chloroform)  by  the  hydrolysis  of  bromocodeide  as  a  definite 
substance,  not  resolvable  by  recrystallisation,  is  in  reality 
a  molecular  combination  of  isocodeine  and  /3-isocodeine. 


Morphine.  XII.  The  attachment  of  the  nitrogen-con- 
taining side- ring  in  codeine  and  the  constitution  of  the 
morphine  alkaloids.  L.  Knorr  and  H.  Horlein.  Ber., 
1907,  40,  3341—3355. 

In  view  of  recent  researches  on  morphine  by  Knorr 
(this  J.,  1907,  06,  and  Ber.,  1907,  40,  376,  2034)  and  of 
the  work  of  Pschorr  (this  J.,  1907,  634),  the  following 
formula  is  put  forward  for  morphine  : — 
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It  is  yet  imcertain  to  which  of  the  two  neighbouring  fully- 
saturated  carbon  atoms  the  nitrogen  is  attached,  and 
there  is  some  doubt  as  to  the  position  of  the  double  bond 
in  the  third,  partially  reduced  benzene  ring  of  the  phen- 
anthrene  nucleus.  This  formula  is  supported  by  results 
of  experimental  work  upon  pseudocodeinone,  previously 
described  as  isocodeinone,  but  since  shown  to  be  derived 
from  pseudocodeine.  Pseudocodeinone  methiodide  when 
heated  with  alcohol,  decomposes  into  a  volatile  base  and 
methyltrihydroxyphenanthrene.  The  diacetyl  derivative 
of  the  latter  was  hydrolysed  by  means  of  sodium  and 
alcohol,  and  the  phenantluol  thereby  obtained  was  heated 
with  sodium  and  methyl  iodide.  In  this  way,  3.4.8-tri- 
methoxyphenanthrene,  Ci7Hig03,  was  produced.  This 
compound  is  different  from  the  3.4.5-trimethoxyphen- 
anthrene,  melting  at  about  90°  C,  obtained  from  morphenol 
by  Vongerichten  and  Dittmer  (Ber.,  1906,  89,  1719), 
and  from  the  oily  3.4.6-trimethoxyphenanthrene,  which 
has  been  obtained  from  thebaine,  and  codeinone.  Pseudo- 
codeine  was  treated  with  phosphorus  pentachloridc,  and 
part  of  the  pseudochlorocodide  obtained  was  converted 
into  the  methiodide,  Ci8H2oC102X,CH3l,  melting  at 
185° — 186°  V.  The  remainder  was  reduced  with  zinc 
dust  and  alcohol,  when  desoxycodeine  was  produced, 
identical  with  that  produced  by  the  reduction  of  chloro- 
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eodide  obtAinevi  from  codsiue.  In  order  to  contiriu  the 
pfctinoe  of  the  group  .CO.CHo.  in  pseudocodeiiione,  this 
mibstAnce  was  dissolved  in  ether,  and  benzaldehyde  and 
sodium  ethoiide  addeii.  Benzalpstnidocodeinone  was 
obtained  as  an  oil.  Its  methiodide.  C.jsHoaOsN.CHsI, 
crystallises  in  rectantjular  needles  and  leaflets,  decom- 
posing at  about  '25iy  C.  Pseudooodeinoue  reacts  with 
a  benzene-diazonium  solution  to  form  a  red  solid, 
C^H-jOjXj,  which  is  a  hydrazone  of  pseudooodeine- 
7.8-dione.  In  the  same  way.  codeinone  reacts  with 
benienediazonium  chloride  in  acetic  acid  solution  to 
form  the  acetate  of  the  phenvlhvdrazone  of  codeindione, 
Cj^HjsOjXs.CHjCOOH,  which  is'a  red  solid.— F.  Shdn. 


Morplune,     XIII.     Action   of  oxalic  acid  upon   codeine. 
L.  Knorr  and  P.  Roth.     Ber.,  1907,  40,  3355—3358. 

CoDEiSK,  or  pseudocodeine  was  heated  to  150°  C.  with 
anhydrous  oxalic  acid.  On  treating  the  residue  with 
water,  making  alkaline  with  sodium  carbonate,  and 
extracting  with  ether,  a  mixture  of  pseudocodeine  and 
pseudoapocodeine  was  obtained.  P.seudoapocodeine, 
C^gHi9N0o,  crystallises  from  alcohol  in  fine  lamellae, 
containing  one  mol.  of  alcohol  of  crystallisation.  It 
melts  between  100^  and  110°  C,  is  insoluble  in  water,  and 
easily  soluble  in  dilute  acids  or  alkalis.  In  strong  sodium 
hydroxide  solution,  a  gelatinous  sodium  salt  separates. 
^Tien  potassium  iodide  is  added  to  the  acetic  acid  solution 
of  pseudoapocodeine,  the  hydriodide.  B,HI,  separates 
in  nne  needles,  melting  at  about  288°  C.  with  decom- 
position. On  boiling  the  base  with  acetic  anhydride,  a 
aiacetyl  derivative  is  obtained.  This  crystallises  from 
aJcohol  in  ghstening  leaflets,  melting  at  135°  C. — F.  Shdn. 

Morphine ;    Solubility  of  in   ether.     M.    Marchion- 

neachi     Boll.   Chim.   Farm.,    10,   393;     Apoth.  Zeit., 
1907,  22,  M4. 

Thz  Bolubilitv  of  crystalline  morphine  in  washed,  distilled 
ether  is  0-<>i9  :  1000  at  5-5^  C.  In  pure  ether,  distilled 
over  sodium,  the  solubility  of  crystalline  morphine  is 
0-2«>3:  J  000.  and  of  anhydrous  morphine  0-560:  1000 
at  5-5=  C J.  0.  B. 


KarcfAinf. ;       Conversion   of   into   nornarceine.     A 

contribution    to    the    study    of    chinatoxine.     P.    Rabe. 
Ber.,  1907,  40,  3280—3287. 

Thx  author  shows  that  there  are  four  possible  formulae 
for  cinchonine  (not  two  only,  as  previously  stated  ;  this 
J.,  19*^  1170)  and  considers  that  the  following  is  the 
correct  one : — 

CH,  :  CH.CH CHa 

CH.CH4.CH2.N 

CHa CH.CH(0H).C9HeN 

Xarcotine  waa  heated  with  dilute  acetic  acid  for  several 
d*y«  in  an  oil-bath  at  105''— 1 10'  C.  Unchanged  narcotine, 
gDoocopine,  nornarceine,  cotamioe,  and  meconine  were 
found  in  the  liquid  after  the  reaction.  Nornarceine, 
PttH«0,X,  for  which  a  stmctural  formula  is  given,  is 
•  keto-bMe  renembimg  narceine.  It  is  precipitated  from 
iU  alkaline  solution  by  carbon  dioxide  in  the  form  of 
cokrarlcM,  •..  -.d  oeedles,  which  contain  3  mols. 

ci  water  of  .tjn,  and  have  no  constant  melting 

point.  Tb*  w.ii»rr  ii  lost  on  heating  to  lOo'  C,  and  the 
■Dbstaoce  decompoiwa  »t  147'  C.  When  crystallised 
from  alcohol,  it  wparates  in  the  form  of  anhydrous  pria- 
mattc  crjuUlii,  which  rnelt  with  decomjxjsition  at  229^  C. 
The  hydrrirhloridp.  B,Ha,H,(J,  w.parates  from  20  per 
o«t-    '  ■;    acid    »•    short,    colourless,    prismatic 

*••*<"*'  'I  144'  C     When  nornarceine  is  heated 

wrth  •.^....,..  -  •'    1     ■'   '     •' ,.  m.-thirHJidc  of  narceine 

n>nh)rl_e.t|-  .a  nr.-litH-  c.  (this 

i      l''     j"  '""  "'^   further   change 

when  heated  with  dilute  acetic  acid,  whereas  gnoiy.opine 
under  the  aame  circumrtanre*  yiflda  nornarceine, 
niwoninr,  and  cotamine. — F.  8hd3>. 


Anisotheobromine.     Sztankay.     Pharm.  Zeit., 
1907,  52,  407. 

This  name  has  been  given  to  theobrominesodium  anisate,. 
C7H7N402NaC6H40CH3.C00Na.  It  is  a  white,  slightly 
hygroscopic  powder,  sparingly  soluble  in  cold  water, 
readily  dissolved  on  warming,  giving  an  alkaline  solution. 
Although  less  soluble  in  water  than  the  diuretins,  it» 
aqueous  solutions  are  more  stable,  being  less  readily 
decomposed  by  atmospheric  carbon  dioxide.  Acids 
precipitate  theobromine  and  anisic  acid  from  aqueous 
solutions  of  the  compound.  This  precipitate,  when  washed 
and  redissolved  in  strong  alcohol,  and  the  solvent  expelled 
by  heat,  affords  a  residue  which  gives  the  murexide 
reaction  when  evaporated  to  dryness  with  chlorine  water, 
and  subsequently  treated  with  ammonia. — J.  0.  B. 

Calmatamhin  :    A  new  glucoside.     F.  L.  Pyman.     Chem. 
Soc.   Trans.,    1907,   91,   1228—1232. 

This  substance  has  been  isolated  during  a  chemical 
examination  of  the  bark  of  Canthium  glabrifolium.  It 
has  the  formula,  Ci9H280i3,2H20,  and  crystallises  in. 
prismatic  needles  melting  at  100°  C.  It  is  optically 
active ;  from  measurements  on  an  aqueous  solution, 
[a]D  is  - 130-4°.  Calmatamhin  is  not  physiologically 
active.  It  is  easily  hydrolysed  by  emulsin  giving  dextrose 
and  "  calmatambetin "  (CisHisOg).  Calmataiubetin  is- 
not  optically  active. — C.  E.  F. 

Essential  oils  ;    Constituents  of .     The  sesquiterpenes 

of  East  Indian  sandalwood  oil.     F.  W.  Semmler.     Ber., 
1907,  40,  3321—3324.     (See  this  J.,  1907,  431.) 

The  first  fractions  of  the  oil  from  the  wood  of  Santalum 
album  L.,  contain  two  sequiterpenes  :  viz.,  a-santalene, 
C16H24,  b.  pt.,  118°— 120°  C.  at  9  mm. ;  sp.  gr.,  0-8984 
at  20°  C.  ;  71©  =  1-491;  and  aD=— 15°  in  a  100  mm. 
tube  ;  and  /3-santalene,  b.  pt.,  125° — 127°  C.  at  9  mm. ; 
sp.  gr.,  0-8d2  at  20°  C. ;  71d  =  1-4932  ;  and  ay  =  —35°  in 
a  160  mm.  tube.  a-Santalene  on  oxidation  with  ozone 
yields  tricyclic  eksantalal,  CnHigO.  When  /3-santalene 
is  oxidised  in  the  same  way,  bicyclic  eksantalal,  and  the 
bicyclic  acid,  CnHie02,  are  obtained  {loc.  cit.).  It  is 
probable,  therefore,  that  a-santalene  and  a-santalol  contain 
the  same  tricyclic  residue,  Ci^Hje,  and  that  /3-santalene 
and  /3-santalol  contain  the  bicyclic  residue,  CuHig. 

— F.  Shdn. 


CitroneUa    oil     and     camphor    in     Ceylon.      Col.     02. 
Rep.,  1907.     Ann.  No.  527.     [T.R.] 

CUronellaoil. — The  output,  viz.,  1,213,748  lb.,  remained 
practically  constant,  but  the  average  value  in  1906  rose 
from  84  to  99  cents  per  lb.  Experiments  with  the  dis- 
tillation of  oil  from  lemon  grass  and  citronella  are  con- 
tinuing at  Peradeniya  with  a  view  to  extending  these: 
industries. 

Camphor. — Owing  to  the  high  price  more  attention 
has  been  bestowed  upon  this  product,  and  large  quantities 
of  seed  u'ere  imported  from  Japan  and  Formosa,  with 
disappointing  results  as  regards  germination.  Experience 
has,  however,  since  shown  that  where  fresh  seed  is  sown 
without  delay,  the  germination  is  satisfactory.  Attempts 
are  being  made  to  strike  plants  from  cuttings.  The  dis- 
tillation of  camphor  has  been  improved,  and  a  larger  jield 
is  now  obtained  than  formerly. 

Essential   oils  ;    Action   of  bromine  upon ,   and  the 

determination  of  the  total  quantity  of  bromine  absorbed 
and  the  quantity  converted  into  hydrobromic  acid.  G. 
Mossier.  Z.  AUgem.  Oesterr.  Apoth.- Ver.,  1907,  45, 
223—225,  235-23(5,  251—253,  267—269,  2S3— 286, 
299—301.  Chem.  Zentr.,  1907,  1,  1758—1760;  2, 
102—104. 

The  author  finds  that  under  suitable  conditions,  satis- 
factory results  can  be  obtained  in  the  determination  of 
the  bromine  values  of  essential  oils.  From  0-2  to  0-3  grm. 
of  the  oil  is  treated  in  a  stoppered  llask,  of  300  c.c.  capacity, 
with  20  c.c.  of  carbon  tetrachloride,  50  c.c.  of  a  bromide 
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bromate  solution  (37  grms.  of  potassium  bromide  and 
10  grms.  of  potassium  bromate  per  litre),  and  20 — 25  c.c. 
of  dilute  sulphuric  acid.  The  flask  is  then  closed,  the 
stopper  sealed  with  parafifin  wax,  and  the  whole  shaken 
vigorously  and  then  allowed  to  stand  for  six  hours  in  the 
dark.  A  control  determination  is  also  carried  out,  and 
the  bromine  separated  in  this  is  ascertained  by  adding 
stannous  chloride  solution  (42  grms.  of  stannous  chloride 
and  100  c.c.  of  concentrated  hydrochloric  acid  per  litre) 
until,  after  vigorous  agitation,  the  mixture  is  decolorised, 
whereupon  starch  solution  is  added,  and  ^Vl*^  iodine 
solution  run  in  until  a  blue  colour  is  produced.  The  oil- 
mixture  is  treated  in  an  exactly  similar  manner,  and  the 
difference  between  the  number  of  c.c.  of  AVIO  iodine 
solution  used  in  the  two  titrations,  when  multiplied  by 
0*8  and  divided  by  the  weight  of  oil  taken,  gives  the 
bromine  value  of  the  oil. 

Another  useful  constant  in  the  case  of  essential  oils 
is  the  "  hydrobromic  acid  value,"  i.e.,  the  quantity  of 
bromine  converted  into  hydrobromic  acid  during  the 
reaction.  This  is  determined  in  a  similar  manner  to 
the  bromine  value,  except  that  exactly  25  c.c.  of  dilute 
sulphuric  acid  are  used,  and  after  the  reaction  is  complete, 
50  c.c.  of  a  potassium  bromate  solution  (3  grms.  per  litre) 
are  added  both  to  the  actual  test  mixture  and  to  the 
control  mixture.  After  vic;orous  agitation  and  allowing 
to  stand,  the  mixture  is  passed  through  a  dry  filter  which 
retains  the  carbon  tetrachloride  solution  of  free  bromine. 
The  filtrate  is  shaken  three  times  with  10  c.c.  of  carbon 
tetrachloride  or  chloroform,  then  again  passed  through 
the  dry  filter,  and  in  100  c.c.  of  the  filtrate,  the  excess  of 
bromate  is  determined  by  adding  1  grm.  of  potassium 
iodide  and  titrating  with  N/\0  thiosulphate  solution  in 
presence  of  starch.  The  difference  between  the  number 
of  c.c.  used  in  the  control  test  and  in  the  actual  deter- 
mination when  multiplied  by  0*01  gives  the  weight  of 
bromine  converted  into  hydrobromic  acid,  and  this  weight 
expressed  as  a  percentage  of  the  weight  of  oil  taken,  is 
termed  the  "  hydrobromic  acid  value  "  of  the  oil.  The 
following  results  were  obtained  : — Anise  oil,  33-8,  34-7  ; 
anethol,  35-1,  36-9;  bergamot  oil,  48-6,  50-3;  cajeput 
oil,  34-5,  35-8  ;  carraway  oil,  34-2,  35-0 ;  carvone,  26-3, 
27-3 ;  eugenol,  152-1,  157-9 ;  cinnamic  aldehyde,  20-0, 
20-2;  lemon  oil,  42-9,  43-5;  fennel  oil,  35-3,  36-5; 
geranium  oil,  49-9,  51-0  ;  juniper  oil,  70-7,  70-9  ;  lavender 
oil,  57-7,  58-9 ;  peppermint  oil,  80-0,  85-3 ;  menthol, 
85-3,  89-5 ;  oil  of  Pini  pumil.,  56-9,  58-1  ;  rosemary  oil, 
55-7,  56-2;  oil  of  turpentine,  70-2,  71-3.  Some  of  the 
results  can  be  explained  only  by  the  assumption  that  the 
primarily  formed  bromine  compounds  are  decomposed  by 
water,  with  liberation  of  a  further  quantity  of  hydro- 
bromic acid. 

The  author  has  applied  the  methods  described,  to  the 
examination  of  oil  of  turpentine  as  a  type  of  oils  free  from 
oxygen  ;  peppermint  oil,  which  contains  a  hj-droaromatic 
alcohol ;  Eucalyptus  globulus  oil,  containing  an  oxide  ; 
clove  oil,  containing  a  phenol ;  and  Ceylon  cinnamon  oil, 
which  contains  both  a  phenol  and  an  aldehyde.  Oil  of 
turpentine.  The  bromine  value  varies  between  249-2  and 
259-0,  and  the  hydrobromic  acid  value  between  67-5  and 
69-6.  The  former  is  diminished  strongly  by  addition  of 
petroleum  hydrocarbons,  and  to  a  much  smaller  extent 
by  rosin  oU  and  "  pinoline  "  ;  the  latter  adulterants, 
however,  increase  the  hydrobromic  acid  value,  which  is 
not  affected  by  petroleum.  The  addition  of  rosin  oil  or 
pinoline  is  indicated  more  clearly  by  the  alteration  of  the 
ratio  value,  i.e.,  the  ratio  of  the  bromine  value  to  the 
hydrobromic  acid  value.  Peppermint  oil.  The  bromine 
value  of  Japanese  oil  is  about  20  units  higher  than  that 
of  American  and  European  oils.  The  bromine  values 
of  oils  of  similar  origin  do  not  greatly  vary,  notwithstanding 
differences  in  the  percentage  of  menthol.  Terpene-free 
oil,  with  an  average  content  of  menthol,  has  a  lower 
bromine  value  than  the  original  oil.  Differences  were 
also  observed  in  the  calculated  bromine  values  of  the  portion 
of  the  oil  other  than  menthol : — viz.,  190-9  for  English 
oil,  222-6 — 228-3  for  the  cheap  Japanese  oil,  and  inter- 
mediate values  for  other  oils  ;  for  terpene-free  oil,  the 
corresponding  value  is  lower  than  that  for  English  oil. 
Clove  oil.  The  percentage  of  total  eugenol  may  be 
calculated  from  the  bromine  values  of  the  original  oi!  and 


of  the  terpenes  dissolved  in  carbon  tetrachloride  after 
saponification  of  the  oil.  Eucalyptus  glohulUrS  oil.  Pure 
cineol  should  have  a  bromine  value  lower  than  2,  and, 
indeed,  in  the  examination  of  eucalyptus  oils,  the  value 
may  be  taken  as  0.  The  bromine  value  of  an  oil  con- 
taining cineol  is  lower,  the  higher  the  percentage  of  cineol. 
For  Eucalyptus  globulus  the  limits,  65 — 70,  are  given. 
Adulteration  with  other  essential  oils  or  with  eucalyptus 
oil  containing  phellandrene  is  indicated  by  an  increase 
in  the  bromine  value.  Ceylon  cinnamon  oil.  Deter- 
minations are  made  of  the  bromine  values  of  the  original 
oil,  the  carbon  tetrachloride  extract  of  the  oil,  the  aldehyde 
separated  by  means  of  sodium  bisulphite  solution,  and 
of  the  carbon  tetrachloride  extract  after  removal  of  the 
eugenol.  From  these  values  the  percentages  of  cinnamic 
acid  and  eugenol  in  the  oil  can  be  calculated. — A.  S. 


Sandalwood  oil ;   Adulteration  of  .     E.  J.  Parry  and 

C.  T.  Bennett.     Chem.  and  Drug.,  1907,  71,  19—20. 

The  authors  express  the  opinion  that  some  of  the  numerous 
specimens  of  adulterated  sandalwood  oil  contain  the  so- 
called  West  Indian  sandalwood  oil,  or,  probably,  a 
fractionated  oil  with  the  more  insoluble  portions  removed. 
Two  specimens  examined  gave  the  following  results : — 


Specific  gravity    |     0-976 

Optical  rotation — 10° 

Refractive  index    I      1-5070 

Esters  (as  santalyl  acetate)    '     5-7% 

Total  santalol 82-2% 

Solubility  in  6  vols,  of  70%  alcohol    . .        soluble 

Sp.  gr.  of  acetylated  oil    :     0-983 

Rotation  „  — 8° 

Refr.  index      „  , 1-4952 


0-9755 
—9'  30t 
1-5068 

5% 
83% 
soluble 

0-9846 
— 8- 

1-4963 


The  oils  were  separated  by  distillation  into  ten  fractions 
of  10  per  cent.  each.  The  properties  of  the  fractions 
indicated  the  presence  of  sesquiterpene  derivatives,  and 
the  odour  of  the  first  fractions  suggested  that  of  the  West 
Indian  oil.  The  optical  rotations  of  the  fractions  were 
much  lower  than  in  the  case  of  normal  pure  oils  (see  this  J., 
1904,  203),  indicating  the  presence  of  a  dextro-rotatory 
oil.  The  following  standards  for  Oleum  Santali  are 
suggested  : — Sp.  gr.,  0-975 — 0-982  ;  optical  rotation, 
— 16°  to  — 20°;  refractive  index,  not  below  1-5030; 
santalol  (total),  at  least  90  per  cent.  ;  esters  (as  santalyl 
acetate),  4 — 6-5  per  cent.  ;  rotation  of  first  and  second 
fractions  of  10  per  cent,  each,  not  below  — 16°  ;  solubility 
in  70  per  cent,  alcohol,  1  in  5. — A.  S. 


Odoriferous  constituents  ;    Distribution  of  in  plants. 

E.  Charabot,  and  G.  Laloue.      Compt.  rend.,  1907,  145, 
201—203. 

In  a  previous  communication  (Compt.  rend.,  144,  808 ; 
this  J.,  1907,  484)  the  authors  showed  that  in  the  case 
of  vervain  (Verbena  triphyUa)  the  relative  solubility  of 
the  odoriferous  constituents  (myrcene,  geraniol,  citral  and 
verbenone)  was  an  important  factor  in  their  distribution 
among  the  different  organs  of  the  plant,  and  especially 
between  the  blossoms  and  the  leaves  and  stems.  They 
now  give  analytical  results  which  show  that  the  essential 
oil  from  the  blossoms  contains  more  citral  than  the  oil 
from  the  leaves,  and  that  the  same  is  true  of  the  portion 
of  oil  which  remains  dissolved  in  water  as  compared  with 
the  portion  that  separates.  In  other  words  the  essential 
oil  from  the  blossoms  is  more  soluble  than  the  oil  from 
the  leaves.  The  accumulation  of  thujone  in  the  green 
organs  of  Artemisia  absinthium  must  also  be  attributed 
to  this  characteristic  of  relative  insolubility  (see  this  J., 
1907,  166).  The  act  of  fertilisation  causes  in  the  oil 
of  the  blo.ssoms  an  increase  in  the  proportion  of  esters, 
and  a  decrease  in  the  proportion  of  citral.  It  would  seem 
that  the  geraniol  first  farmed  in  the  green  organs  of 
vervain   is   partially   esterified   and  oxidised   into  citraL 
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A  relatively  soluble  fraction  of  the  oil  is  then  transferred 
by  osmosis  to  the  blossoms,  where  it  appears  as  an  essential 
oil  more  soluble  than  that  in  the  leaves.  The  reactions 
that  take  place  in  the  blossoms  favour  the  formation 
of  citral.  and  thus  tend  to  increase  the  relative  solubility 
of  the  oil.  But  in  the  process  of  inflorescence  the  destruc- 
tion of  odoriferous  constituents  furnishes  part  of  the 
energy  for  the  work  of  fertilisation.  It  is  mainly  citral 
that  disappears,  and  probably  through  oxidation. — C.  A.  M. 


Bruciii    antidi/iftiiU'rica.     Iaihi..    and    Brncea    sumatrana, 

Roxb.  :  Examination  of  the  barks  of .     A.  H.  Salway 

and  W.  Thomas.     Pharm.  J..  1907,  128—130. 

The  bark  of  Brncea  anlidi/senterica  was  extracted  with 
alcohol,  and  the  extract  distilled  with  steam,  when  traces 
of  volatile  fatty  acids  were  obtained.  The  aqueous 
portion  of  the  liquid  left  after  distillation  was  found  to 
contain  dextrose  and  a  small  amount  of  a  bitter  principle. 
The  resinous  residue  gave  a  small  amount  of  a  phytosterol. 
m.pt.  133^  C.  and  some  solid  fatty  acids.  The  bark  of 
Brucea  guinntrana  was  extracted  tirst  with  cold  alcohol, 
and  the  extract  examined  in  the  same  way  as  before. 
Volatile   fatty  acids   were  detected.     A  deep  red   bitter 

Jjrinciple  wai  obtained  by  shaking  the  aqueous  portion, 
eft  after  steam-distillation,  with  chloroform.  This 
aqueous  portion  contained  protein  substances  but  no 
sugar.  The  drug  was  subsequently  extracted  with  hot 
alcohol,  which  deposited  a  light  brown  amorphous  resin 
on  cooling.  ThLs  resin,  on  hydrolysis,  afforded  volatile 
fatty  acids,  and  a  solid  acid  melting  at  66° — 67°  C, 
probably  behenic  acid. — F.  Shdn. 

Brucea  aniidysenterica.  Lam.  ;    Examination  of  the  fruit 

of .     F.  B.  Power  and  A.  H.  Salway.     Pharm.  J., 

1907,  126—128. 

The  more  important  constituents  of  the  fruit  of  Brucea 
antidystnterica.  Lam.,  are  the  following : — A  fatty  oil 
containing  oleic,  palmitic,  and  stearic  acids,  together  with 
a  email  amount  of  linolic  acid,  besides  two  phytosterols 
melting  at  135- — 136'  C,  and  147^  C.  respectively.  There 
were  also  found  resinous  substances,  a  bitter  principle, 
and  an  amorphous  yellow  colouring  matter.  Dextrose 
was  found  in  considerable  amount.  The  constituents  of 
this  fruit  are  very  similar  to  those  of  the  fruit  of  Brucea 
sumatrana,  Roxb.  ("'  K6-sam  seeds"),  though  the  bitter 
principles  in  the  latter  are  present  in  larger  amount. 

— F.  Shdn. 

AbraMol ;    Some    new   reactions   of  .      G.   Salomone. 

See  XXIII. 


Formaldthyde  ;    Sew   reaction  for  the  detection   of . 

E.  GabuttL     See  XXIIL 


Cocaine  in  New  Totk.     Chem.  and  Drug.,  Aug.  10,  1907. 
[T.R.] 

Thi  Board  of  Trade  have  received  a  copy  of  a  law  recently 
p«M«d  by  the  New  York  State  Legislature  restricting  the 
retail  and  wholesale  sale  of  cocaine  and  its  salts,  and  of 
aipha  and  beta  encaine  and  their  Halts.  The  Act,  which 
take«  effect  on  September  1,  may  be  seen  at  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73  Basinghall 
Street,  London,  £.C. 


AgrcKmfnt    <m    to   the    iinjif>rltilion    of    drugs    and   medical 

Jrtfiaratifjnt.      United    Kingdfjm — Italu.     Bd.  of  Trade 
..  Aug.  1.  1907.     [T.P^j 

Thz  Britisb  and  Italian  Govemmenta  have  agreed  that, 
•o  far  a«  nanitarv-  regulations  are  concerned,  and  in  order 
to  avoid  the  nef'-Kt'ity  of  applying  njK'ial  jirecautionary 
meaaates  in  mdivi^lual  ca»«e>i,  drugn  and  medical  pie- 
paratioos  pro*lufed  in  either  of  the  two  countries  nhall 
oe  reciprocally  panted  unrestricted  entry  into  the  other 
coontry.     In  tba  reciprocal  agreement  it  u  to  be  noted  : — 


1.  That  medical  preparations  must  bear  on  the  label 
attached  to  each  receptacle  an  exact  indication — 

(a)  As  to  the  component  parts  of  the  product  ex- 
pressed in  the  usual  medical  nomenclature  (chemical 
formulae  excluded). 

(6)  As  to  the  relative  doses  as  prescribed  for  similar 
products  manufactured  and  sold  in  Italy  or  the  United 
Kingdom. 

2.  That  scrums,  vaccine,  virus,  toxins,  and  similar 
products  are  not  included  in  the  terms  "  drugs  and  medical 
preparations." 

3.  That  each  of  the  two  Governments  reserves  to  itself 
the  right  to  prohibit  the  importation  of  any  particular 
product. 

With  reference  to  the  exclusion  of  serums,  vaccine, 
vu'us,  toxins,  and  similar  products  from  the  terms  "  drugs 
and  medical  preparations  "  as  used  in  the  above-men- 
tioned agreement,  the  Board  of  Trade  have  received  a 
copy  of  the  Italian  Law  and  Regulations  governing  the 
manufacture  and  sale  in  Italy  of  the  articles  in  question. 
From  these  documents  it  appears  that  products  of  this 
kind  may  not  be  introduced  into  Italy  from  foreign 
countries  until  permission  has  been  obtained  from  the 
Ministry  of  the  Interior  ;  and  in  applying  for  this  per- 
mission, proof  must  be  afforded  that  the  products  have 
been  manufactured  imder  safeguards  equivalent  to  those 
in  operation  in  Italy.  The  Law  and  Regulations  refen-ed 
to  (in  Italian)  may  be  seen  by  persons  interested  at  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade, 
73,  Basinghall  Street,  B.C. 

Medicines   in  Itali/.     Regulations  governing  their  impor- 
tation.    Oil,  Paint  and  Drug  Rep.,  Aug.  5.     [T.R.] 

The  U.S.  Consul-General  at  Rome  sends  the  following 
translation  of  a  circular  published  by  the  Ministry  of  the 
Interior  regulating  the  importation  of  drugs  and  medi- 
cines :  — 

In  accordance  with  the  circular  of  January  3,  1906, 
no  medicinal  specialities  may  be  introduced  or  sold  in 
the  Kingdom  except  by  previous  approval  of  the  Superior 
Board  of  Health. 

The  following  general  instructions  are  published  as  to 
the  modus  operandi  for  obtaining  such  approval : — 

The  applications  must  be  directed  to  the  Ministry  of 
the  Interior  and  must  indicate  the  formula,  quality  and 
quantity  of  the  medicinal  product,  the  institute  or  the 
laboratory  where  the  same  was  prepared.  They  must 
also  give  a  general  idea  of  the  method  of  manufacturing. 
The  formula  of  composition  or  the  indication  of  the 
principal  components  in  their  respective  quantities 
must  conform  to  the  provision  of  Article  27  of  the  law 
on  public  health  and  hygiene  now  in  force,  and  must  be 
reproduced  upon  the  package,  the  product  imported  and 
in  the  notices  to  the  public. 

The  therapeutic  benefits  attributed  to  the  product 
must  also  be  specified  in  the  application,  and  to  this 
effect  it  is  well  to  remind  that  the  said  Article  27  of  the 
sanitary  law,  applicable  in  every  sense  also  to  the  foreign 
products  to  be  sold  in  the  Kingdom,  prohibits  absolutely 
the  attributing  to  medicinal  preparations  special  thera- 
peutic qualities  other  than  those  that  they  really  have 
and  pertaining  to  their  component*. 

The  applications  must  also  contain  an  explicit  declara- 
tion to  the  effect  that  the  products  of  import  have  been 
manufactured  by  authorised  persons,  institutions  or 
laboratories,  ana  in  accordance  with  the  existing  laws 
of  the  country  of  production.  Should  the  law  of  that 
country  prescribe  that  prior  to  the  sale  of  the  determined 
article  a  special  control  is  required,  a  declaration  that 
the  same  was  observed  with  favourable  results  must  be 
produced. 

A  sample  of  the  medicinal  speciality  must  be  presented 
with  the  application,  and  it  would  l)c  advisable  to  furnish 
also  all  the  notices,  acts  and  certificates  which  might 
place  the  Superior  Board  of  Heailth  in  better  condition 
to  promfitly  and  with  full  knowledge  to  express  its  decision. 
.■\nd  as  the  SujK-rior  Board,  in  the  interest  of  public  health, 
shall  have  to  ascertain  if  the  laws  of  the  country  of  origin 
have  been  observed  in  regard  to  the  medicinal  productu 
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imported,  it  will  be  advisable  that  the  interested  importers 
furnish  in  the  most  satisfactory  manner  the  proof  of  the 
observance  of  such  laws. 

Text  of  the  law. — Article  27  of  the  law  on  public  health 
referred  to  in  the  regulations  as  to  the  importation  of 
medicinals   provides  :  — 

"  Whoever  shall  sell  or  distribute  substances  or  pre- 
parations advertised  as  remedies  or  secret  specifics  not 
approved  by  the  Superior  Board  of  Health,  or  whoever 
shall  sell  or  distribute  remedies  and  attribute  to  them 
upon  the  labels  or  by  advertisemennt  a  different  com- 
position than  their  real  one  and  virtues  or  special  thera- 
peutic qualities  not  recognised  by  the  said  Superior 
Board,  shall  be  punished  with  a  fine  of  not  less  than  $40, 
aud,  in  case  of  a  second  offence,  with  imprisonment  up  to 
fifteen  days." 

Patents. 

Condensation  products  from  formaldehyde,  tannin,  and 
aromatic  monohydroxyl  compounds  ;  Process  for  manu- 
facturing     .     H.     Hildebrandt,     Halle     on    Saale, 

Germany.     Eng.  Pat.  3665,  Feb.  14,  1907. 

By  the  action  of  formaldehyde,  trioxymethylene,  &c., 
on  a  mixture  of  tannic  acid  with  an  aromatic  mono- 
hj'droxy-derivative  which  contains  no  alkyl-substituted 
hydroxy  group,  in  presence  of  a  condensing  agent,  new 
products  are  obtained  which  possess  antiseptic  and 
astringent  properties,  without  the  in'itant  properties  of 
the  analogous  compounds  produced  from  cotoin,  guaiacol, 
and  similar  aromatic  alkyloxy-compounds.  The  tannic 
acid  in  the  above  process  may  be  replaced  by  other  acids 
of  the  tannic  series,  or  by  their  bromine  or  other  sub- 
stitution products. — T.  F.  B. 

4c-Antipyryldimethylamine  ;    Manufacture  of .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Briining,  Hoechst 
a/Main.  Germanv.  Eng.  Pat.  10,025,  April  30,  1907. 
Under  Int.  Con  v.".  May  30,  1906. 
By  the  action  of  hydrocyanic  acid  and  formaldehyde 
on  4-antipyrylftmine,  4-antipyrylcyanoraethylamine  is 
obtained  ;  by  treatment  with  acids,  this  is  converted 
successively  into  the  amide  and  an  inner  anhydride  of 
antipyrylaminoacetic  acid.  Carbon  dioxide  cannot  be 
liberated  directly  from  the  latter,  but  after  methylation, 
any  one  of  the  three  above-mentioned  compounds  can  be 
converted  into  4-antipyryldimethylamine  by  heating 
with  an  acid,  carbon  dioxide  being  eliminated, — T.  F.  B. 

Isobornyl   esters ;    Manufacture   of   .     C.    Weizmann 

and  The  Clayton  Aniline  Co.,  Ltd.,  Manchester.     Eng. 
Pat.  18,280,  Aug.  14,  1906. 

Isobornyl  esters  are  obtained  by  heating  pinene  hydro- 
chloride with  glacial  acetic  acid,  a  small  quantity  of  a 
zinc  salt  (e.^.,  zinc  acetate),  and  the  formate,  acetate,  or 
benzoate  of  an  alkali  or  alkaline-earth.  (See  also  Eng. 
Pats.  8266  and  10,798  of  1906 ;  this  J.,  1907,  223  and 
343.)— T.  F.  B. 

Aminoacetopyrocdtechin,   and  new  intermediate  products  ; 

Manufacture  of  .     Farbenf.   vorm.   F.   Bayer  and 

Co.,  Germany.     Eng.  Pat.  25,718,  Nov.  14,  1906. 

Aluminium  chloride  is  added  to  a  mixture  of  hippuryl 
chloride  and  carbon  bisulphide.  The  solvent  is  poured 
off  and  a  dialkyl  ether  of  pyrocatechin  (catechol)  such  as 
veratrol  is  added.  The  mixture  is  heated  to  80°  to  110°  C. 
If  veratrol  be  used,  iV^-benzoylaminoaceto  veratrol  is 
obtained,  which  crystallises  from  alcohol  in  needles 
melting  at  155°  C.  When  this  substance  is  heated  with 
concentrated  hydrochloric  acid  to  190°  C,  it  is  hydrolysed 
with  the  formation  of  aminoacetocatechol  C6H3(OH)(OH) 
CO.CHa.NHg,  1:2:  4.— F.  Shdn. 

Pharmaceutical  product  [Theobromine] ;    Manufacture  of 

a  new .     G.  W.  Johnson,  London.     From  Verein. 

Chininfabr.  Zimmer  und  Co.,  Frankfort,  Germany.   Eng. 
Pat.  26,838,  Nov.  26,  1906. 

A  PRODUCT  of  value  in  pharmacy  is  obtained  by  evaporat- 
ing, preferably  in  vacuo,  a  solution  of  equimolecular 
weights  of  theobromine-sodium  and  sodium  lactate  ;  it 
is  readily  soluble  in  water,  and  has  an  alkaline  reaction. 

— T.  F.  B. 


Fatty  substance ;  Production  of  a  from  micro- 
organisms. G.  W.  Johnson.  From  Kalle  and  Co. 
Eng.  Pat.  26,077,  Nov.  17,  1906.     ^ee  XIL 

Methylene  citrylsalicylic  acid  and  its  salts.  R.  Berendes 
and  J.  Callsen,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pats.  858,142  and 
858,143,  June  25,  1907. 

Methylene-citrylsalicylic  acid  is  obtained  by  the 
action  of  the  acid  dichloride  of  methylene-citric  acid  on 
salicylic  acid  ;  it  melts  at  157° — 161°  C,  is  soluble  in 
acetone,  chloroform,  and  ether,  and  very  sparingly  soluble 
in  water.  Its  salts,  obtained  by  the  usual  method,  are 
readily  soluble  in  water,  their  solutions  being  neutral. 
All  the  foregoing  compoimds  are  stated  to  be  of  therapeutic 
value.— T.  F.  B. 

Condensation  products  from  formaldehyde,  tannin,  and 
aromatic  monohydroxyl  compounds ;  Process  for  pre- 
paring     .     H.     Hildebrandt.     Fr.     Pat.     375,737, 

March  15,  1907. 

See  Eng.  Pat.  3665  of  1907  ;    preceding  these.— T.  F.  B. 

Isobornyl    acetate ;     Manufacture    of    .     Farbenfab. 

vorm.  F.   Bayer  und  Co.     Fr.  Pat.   375,590,   Mar.   11, 
1907.     Under  Int.  Con  v.,  June  12,  1906. 

Pinene  hydrochloride,  dissolved  in  acetic  acid,  is  heated 
in  an  autoclave  at  180°  C.  with  an  acetate  of  an  alkaline- 
earth  metal  for  about  20  hours.  The  isobornyl  acetate 
formed  is  then  separated  and  washed. — J.  F.  B. 

Essential  oil ;    Extraction  of from  oils  or  fats,  and 

notably  from  cocoanut   oil.     Soc.    Rocca,   Tassv  et  de 
Roux.     Fr.  Pat.  375,364,  March  4,  1907. 

The  vapours  resulting  from  the  treatment  of  cocoanut 
oil  or  other  fats  with  a  current  of  steam  are  condensed, 
and  the  essential  oil  they  contain  separated  by  any 
suitable  process  of  rectification,  such  as  distillation  at  a 
suitable  temperature. — C.  A.  M. 

Camphene  ';    Manufacture  of .     Fabr.  de  Prod.  Chim. 

ci-devant  Sandoz.     Fr.  Pat.  375,897,  Mar.  19,  1907. 

The  conversion  of  pinene  hydrochloride  into  camphene 
is  effected  by  heating  with  lime  or  similar  oxides  dissolved 
in  a  solution  of  a  higher  alcohol  or  a  sugar  or  poly- 
saccharide such  as  starch.  The  camphene  is  distilled  by 
means  of  a  current  of  steam,  and  the  residual  solution  is 
treated  for  the  recovery  of  the  lactic  acid  which  is  produced 
by  the  action  of  the  lime  on  the  carbohydrate. — J.  F.  B. 

Amides  of  the  higher  fatty  acids ;    Process  and  apparatus 

for   preparing  the   .      Chem.    Werke    Hansa.      Fr. 

Pat.  375,921,  March  20,  1907. 

See  Eng.  Pat.  6731  of  1907  ;  this  J.,  1907,  637.— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Three-colour  photography  and  plates  and  the  like  therefor, 
0.  Pfenninger,  Brighton.  Eng.  Pat.  25,906,  Nov.  16, 
1906. 

In  the  three-colour  process  in  which  two  of  the  com- 
ponent negatives  are  obtained  simultaneously  on  two 
plates,  the  films  of  which  face  each  other,  and  preferably 
with  a  colour  filter  between  the  films,  it  is  proposed  to 
stain  the  emulsion  of  the  front  plate  with  a  dyestuff  which 
will  not  affect  the  colour-sensitiveness  of  the  plate,  but 
will  convert  it  into  a  colour  filter  for  the  rear  plate.  Thus 
an  ordinary  (blue-sensitive)  plate  may  be  treated  with  a 
dilute  solution  of  tartrazine,  naphthol  orange,  etc.  The 
use  of  such  a  dyestuff  is  also  said  to  prevsnt  halation  in 
the  plate.— T.  F.  B. 

Quinoline  dyestuffs,  and  process  of  making  the  same  ;  Blue 

.     B.    Homolka,    Assignor    to    Farbwerke    vorm. 

Meister,    Lucius    und    Briininy.     U.S.    Pat.    844,804, 
Feb.  19,  1907.     -See  IV. 
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XXII.— EXPLOSIVES,   MATCHES,    &c. 


Pkospfioriis  ;  Direct   oxidation   of   . 

Sec  VII. 


E.    Junjrfleisch. 


PkospJtoruii;  AUotropic  modifieationsof .    J.  Bocsekcn. 

See  VII. 

Patents. 

Explofivee  ;  Method  of  manufacturing .    H.  K.  Wessel, 

Christiania,  Norway.     Eng.  Pat.  228G,  Jan.  29,   1907. 
Under  Int.  Conv.,  Feb.  7,  1906. 

A3U10MUM  nitrate  explosives  or  "  metallic  ammonium 
nitrate  explosives  "  are  difficult  to  detonate  in  the  com- 
pressed condition.  If  gxmcotton  be  incorporated  with 
the  mafis  of  the  explosive,  it  transmits  the  explosive  wave 
throughout  the  compressed  charge.  Example:  Ammonium 
nitrate  (50 — 80  parts),  ferrosilicon  (5 — "20),  nitrocellulose 
(5 — "Jo),  organic  or  free  carbon  (0 — 10)  and  ammonium 
oxalate  or  chloride  (0 — 8  parts).  Gunpowder  may  also 
be  added  to  the  explosive. — G.  W.  McD. 

Explonve  ;  High .     W.  S.  Winchester,  Chanute,  Kans. 

U.S.  Pat.  860,609,  July  16,   1907. 

A  UQCiD  composition  consisting  of  picric  acid,  nitro- 
benzene, nitroglycerin,  and  gum  camphor. — G.  W.  McD. 


XXIU.— ANALYTICAL    CHEMISTRY. 

APPARATUS,  ETC. 

The  Tintometer,  d:c.      U.S.   Chistoms  Decision.     Oil,  Paint 
and  Drug  Rep.,  Aug.  5,  1907.     LT.R.J 

Chemical  gloMware. — Protests  were  filed  against  th  •  assess- 
ment of  6U  per  cent,  ad  valorem  duty  upon  articles  invoiced 
a*  "  tintometers  "  and  "  standard  glasses,"  under  paragraph 
100  of  the  tariff.  The  importers  claimed  that  duty  should 
have  been  assessed  thereon  at  45  per  cent,  ad  valorem  under 
paragraph  112.  "  The  testimony  shows,"  writes  the  General 
Appraiser  "that  the  tintometers  are  instruments  by  means 
of  which  the  depth  of  colour  in  liquids  and  solids  can  be 
accurately  measured  in  decrees  by  the  use  of  a  number 
of  amall  pieces  of  coloured  glass  and  that  the  standard 
glaases  are  severally  composed  of  a  piece  of  white  glass  to 
the  two  surfaces  of  which  is  cemented  a  thin  layer  of  coloured 
glass,  and  furthermore  that  .such  colouring  is  done  for  purposes 
of  utility  only,  not  for  decoration,  and  that  none  of  said 
glaae  has  been  cut  for  decorative  purposes  or  ground.  Based 
opoD  our  finding  we  sustain  the  protests,  the  decision  of  the 
coDector  in  each  case  being  reversed." 

Patents. 

8a4xiarim«Ur.     L.  Kunz,  New  York.     U.S.  Pat.  859,453, 

July  9,  1907. 
Thb  Biccharimeter  has  two  nets  of  graduations,  represent- 
inK  r»*J»[iectively,  the  balling  scale  and  the  "  pounds 
extract  in  barrel"."  The  graduations  of  the  latter  scale 
are  baaed  on  the  formula  :  "  268'5  X  sp.  gr.  of  wort  x 
Balling  scale  +  100,"  in  which  258-5  is  the  "  water 
weight  "  of  a  barrel. — A.  S. 

Oa*  analytit ;    lUeording    apparatus    for  .        H.   J. 

Westorer.     Fr.  Pat.  375,<i85,  March  14,  1907.     Under 
Int.  CoDV.,  April  4,  1906. 

Hn  U.S.  Pat.  833,274  of  1906  ;  this  J.,  1907,  115.— T.  F.  B. 

ISOROANIC— QUANTITATIVE. 

Mtrcury ;  lodomriric  delerminalion  of   .     E.    Runp. 

Ber.,  1907,  40,  327<i— 3277. 
I5  the  author's  pr^x-cM  (thin  J.,  HKXi,  1 175)  sfter  addition 
of  formaUhhyd*!  to  rcdute  the  rn<;rcury  comf>oun(i  to 
metal,  the  liquid  mutit  b*-  fontiniiously  and  vi;;()rouBly 
»baluii  for  1 — 2  minutea,  and  then  acidified.  If  this  be 
omitted,    portirms   of    the    mercury   compound    may    be 


reduced  no  farther  than  to  mcrcurous  oxide,  which  may 
then  go  into  solution  as  acetate,  and  not  react  with  iodine, 
thus  leading  to  low  results. — J.  T.  D. 

ORG  A  NIC—Q  UA  LIT  A  TI VE. 

Formaldehyde  ;   New  reaction    for  the    detection    of . 

E.  Galutti.     Boll.   Chim.  Farm.,   1907,  46,  349—351. 

Chem.  Zentr.,  1907,  2,  98—99. 
Carbazole,  CjoHgNH,  when  treated  with  concentrated 
sulphuric  acid  in  presence  of  a  small  quantity  of  form- 
aldehyde, gives  a  blue  coloration,  and  in  presence  of 
larger  quantities,  a  bluish-green  precipitate.  This  test 
is  capable  of  detecting  1  part  of  formaldehyde  in  10,000 
in  either  aqueous  or  alcoholic  solutions ;  the  coloration 
resists  the  action  of  alkalis,  but  not  of  ammonia.  The 
carbazole  and  also  the  solution  to  be  tested  must  be 
free  from  nitric  acid,  nitrates,  or  other  oxidising  agents, 
which  give  a  colour  reaction  with  carbazole  alone.  Under 
similar  conditions,  aeetaldehyde  gives  a  yellow  coloration 
changing  to  yellowish-red.  For  the  detection  of  form- 
aldehyde in  milk,  a  few  drops  of  the  latter  are  added  to 
a  mixture  of  carbazole  with  excess  of  concentrated 
sulphuric  acid.  If  formaldehyde  be  absent,  instead  of 
the  blue  coloration,  a  reddish  colour  is  produced  after 
some  time. — A.  S. 

'' Ahrastol''       ("Asapror')       [CiqH^OH  S0:.)2Ca  +  ZH20, 
Calcium  (S-naphtholsulphonale  ;     Some    new  reactions  of 

.     G.   Salomone.     Giorn.   Farm.   Chim.,    1906,   55, 

481—485.     Chem.  Zentr.,  1907,  1,  306. 

If  red  fuming  nitric  acid  be  added  to  a  solution  of  abrastol, 
a  permanent,  ruby-red  coloration  is  produced,  insoluble 
in  ether  and  chloroform  ;  after  some  hours,  or  immediately 
on  addition  of  alkali,  the  colour  changes  to  light  yellow. 
With  1  part  of  abrastol  in  300,000,  the  reaction  appears 
after  a  few  minutes,  especially  on  warming  to  40° — 50°  C. 
On  addition  of  a  small  crystal  of  sodium  thiosulphate 
("  hyposulfit"),  sulphur  dioxide  and  sulphur  are  liberated, 
and  the  red  colour  changes  successively  to  blue,  violet, 
green,  and  yellow  ;  on  further  addition  of  alkali,  the  yellow 
changes  to  deep  red.  The  colour  change  from  red  to  yellow 
is  effected  immediately  by  sodium  sulphite.  If  stannous 
chloride  be  added  to  the  abrastol  solution  which  has  been 
treated  with  nitric  acid,  and  a  few  drops  of  hydrogen 
peroxide  or  ammonium  persulphate  solution  introduced, 
then  at  the  points  of  contact  of  the  two  liquids,  a  reddish- 
violet  colour  appears,  which,  on  shaking,  spreads  through- 
out the  liquid ;  the  colour  is  intensified  by  addition 
of  sulphuric  acid.  For  the  detection  of  abrastol  in  wine, 
25 — 50  c.c.  are  shaken  with  15 — 30  c.c.  of  amyl  alcohol 
and  a  few  drops  of  ammonia,  the  amyl  alcohol  solution 
is  filtered  and  evaporated,  the  residue  treat-ed  with  1 — 2  c.c. 
of  water,  and  the  solution  tested  as  described  above. 
Or,  the  evaporation -residue  of  the  amyl  alcohol  solution 
is  fused  with  metallic  sodium  or  potassium,  the  product 
treated  with  water,  and  the  solution  tested  for  alkali 
sulphide  by  means  of  sodium  nitroprusside.  This  reaction 
serves  to  distinguish  abrastol  from  j3-naphthol. — A.  S. 

Lignocelltdoses  ;    Colour  reactions  of .     C   F.   Cross, 

E.  J.  Sevan,  and  J.  F.  Briggs.     See  XIX. 

Alcohol ;   Detection  of  methyl .     J.  WolfiF.     See  XVII. 

ORG  A  NIC—Q  UA  NT  IT  A  TI  VE. 

Palladium  ;    Use  of as  contact-substance  in  elementary 

analysis.     A.  Jacobsen  and  G.  Landesen.     Ber.,  1907, 
40,  3217—3225. 

Palladium,  in  the  form  of  palladium-asbestos,  gives 
excellent  results  when  used  as  contact-substance  in  com- 
bustion analyse.^.  It  may  be  prepared  according  to 
Winkler's  method,  by  precipitation  of  a  solution  of  pure 
palladium  chloride  in  presence  of  asbestos,  by  means  of 
alkaline  sodium  formate.  The  authors'  preparation  con- 
tained 17'7  percent,  of  palladium,  and  l-8grms.  (— 0*3grm. 
of  metal)  have  served,  without  apparent  depreciation, 
for  some  70  analyses.  A  suitable  combustion  tube  for  use 
with  palladium-asbestos  is  obtained  by  taking  a  tubo 
30 — 35  cm.  long  and  1  cm.  diameter,  heating  it  at  about 
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6  cm.  from  one  end,  and  drawing  it  out  so  that  the  con- 
stricted portion  is  about  1 5  cm.  long  and  0-5  cm.  diameter. 
The  constricted  part  is  filled  loosely  with  the  palladium- 
asbestos  (which  is  kept  in  place  by  a  small  perforated 
earthenware  stopper),  the  longer  wide  portion  of  the  tube 
serves  to  receive  the  porcelain  boat  containing  the  sub- 
stance to  be  analysed,  and  by  means  of  perforated  rubber 
stoppers  at  each  end,  the  tube  is  connected  to  an  oxygen 
holder  and  absorption  bulbs  as  usual.  The  constricted 
part  of  the  tube  lies  upon  asbestos  paper  in  an  iron  gutter, 
which  during  the  combustion  is  kept  at  an  incipient  red 
heat  by  means  of  a  Teclu  slit-burner.  The  combustion 
is  carried  out  with  the  usual  precautions.  A  convenient 
rate  of  oxygen  to  use  is,  10  to  15  bubbles  per  5  seconds, 
as  observed  in  a  "  Wulff  flask  "  having  an  inlet  tube  of 
4  mm.  diameter.  In  analysing  substances  containing 
nitrogen  or  sulphur,  a  combustion  tube  having  a  length 
of  25  cm.  between  the  constricted  portion  and  the  outlet 
to  the  absorption  bulbs  is  used,  porcelain  boats  containing 
lead  peroxide  being  placed  in  this  portion.  Before  the 
combustion,  the  peroxide  and  the  tube  must  be  dried  by 
heating  them  to  about  200°  C.  During  the  combustion 
the  peroxide  is  kept  at  200—300°,  in  the  case  of  nitrogenous 
substances,  and,  in  the  case  of  substances  containing 
sulphur,  at  300 — 350°  ;  in  the  latter  case  the  sulphur 
may  afterwards  be  determined  by  shaking  the  lead 
peroxide  for  2  hours  with  a  5  per  cent,  solution  of  sodium 
carbonate,  and  precipitating  an  aliquot  portion  of  the 
liquid  with  barium  chloride. — H.  B. 

Lignocellutose  ;   Phloroglucinol-absorption  of .     Deter- 

minaiiori  of  mechanical  wood  pulp.     C.  F.  Cross,  E.  J. 
Bevan,  and  J.  F.  Briggs.     iSee  XIX. 

CMoral  hydrate  ;  Assay  of .     P.  A.  W.  Self.     .Sfee  XX. 

Beetroot ;   Instantaneoxts  effect  of  the  cold  aqueous  diffusion 

for  the  direct  determination  of  sugar  in .     (Pellet's 

method.)     H.  Pellet.     See  XVI. 

Cane  and  beetroot  sugar  products  ;    Non-influence  of  the 

lead  precipitate  in  the  analysis  of .     Non-influence 

of  potassium  acetate  on  the  polarisation  of  sucrose.     H. 
Pellet.     See  XVI. 

Cane  sugar   products  ;    Non-influence   of  dilution  on  the 
polarisation  of  solutions  of .     H.  Pellet.     See  XVI. 

Starch  in  potatoes  ;   Determination  of .     L.  Pellet  and 

Metillon.     See  XVI. 
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Animal  charcoal ;  Decolorising  action  of .     E.  Knecht. 

Chem.  and  Drug.,  July  27,  1907,  179. 

Animal  charcoal  from  various  sources  contains  the  ash 
of  the  bodies  it  is  made  from.  A  good  deal  of  this  ash 
can  be  removed  by  hydrochloric  acid,  but  there  is  still  a 
considerable  residue — ferric  oxide — which  can  be  yet 
further  reduced  by  digestion  with  hydrofluoric  acid.  In 
this  way  an  ash  of  5-6  per  cent,  left  after  hydrochloric 
acid  purification,  can  be  reduced  to  0-6  per  cent.  The 
difference  between  animal  and  wood  charcoal  as  regards 
decolorising  properties  offers  an  incongruity  which  has 
never  been  satisfactorily  explained.  The  author  was  led 
to  examine  various  charcoals  for  any  peculiarity.  He 
found  that  there  was  not  more  than  a  mere  trace  of  nitrogen 
in  wood  charcoal,  but  that  lu  animal  charcoal  there  is 
from  5  to  7  per  cent,  of  nitrogen  and  0-5  per  cent,  of 
sulphur.  These  are  not  casual  impurities,  and  probably 
arc  the  key  to  the  explanation  of  the  differences  in 
behaviour  of  wood  and  animal  charcoal.  He  had  tried 
to  eliminate  the  nitrogen  from  animal  charcoal  by  heating 
with  caustic  soda,  but  could  not  effect  much  reduction — 
5'6  per  cent,  was  reduced  to  3-61  per  cent. — but  it  was 
found  that  the  decolorising  properties  of  the  charcoal, 
as  tested  with  dyes,  was  proportionally  reduced  as  the 
nitrogen  was  eliminated.     The   paper   was  published  to 


secure  priority  in  these  observations:  (1)  That  fixed 
nitrogen  is  present,  and  (2)  that  the  decolorising  action 
is  in  direct  ratio  to  the  amount  of  nitrogen. 

High  temperatures  ;   Production  of .     C.  Chabrie. 

Compt.  rend.,  1907,  145,  188—189. 

In  order  to  heat  any  substance  to  a  temperature  above 
that  of  melted  platinum,  it  may  be  placed  in  a  crucible 
of  magnesia  contained  in  an  ordinary  earthenware  crucible, 
and  the  space  between  the  two  filled  with  a  mixture  of 
ferric  oxide  and  aluminium,  which  is  ignited  in  the  usual 
way  (see  Goldschmidt,  this  J.,  1898,  543,  584,  649,  1151  ; 
1899,  23,  870).  The  small  crucible  of  magnesia  may  be 
replaced  by  a  tube  of  the  same  material  passed  through 
openings  in  the  outer  vessel,  but  a  porcelain  tube  will 
not  resist  the  high  temperature. — C.  A.  M. 

Radio-activity  of  thorium  products.     0.  Hahn.     Ber.,  1907, 
40,   3304—3308. 

The  author  has  shown  that  thorium  does  not  break  down 
directly  into  radio-thorium,  but  that  there  is  an  inter- 
mediate product,  which  emits  no  a-rays  and  to  which 
he  gives  the  name  meso-thorium.  It  emits  fi-r&ys. 
Not  only  radio-thorium,  but  thorium  itself,  is  found  to 
emit  a-particles.  The  following  is  a  list  of  the  various 
thorium  products  and  the  rays  which  they  emit :  — 
thorium,  a-rays  ;  meso-thorium,  /3-rays  ;  radio-thorium, 
a-rays  ;  thorium  '  X,  a-rays  ;  emanation,  a-rays  ; 
thorium  A,  sluggish  jS-Tnys  ;  thoriums  B  and  C,  a-,  [i- 
and   y-rays. — H.  B. 

Peroxide  of  copper,  and  the  catalysis  of  alkali  hypochlorites 
and  hi/pobromites.  E.  Miiller.  Z.  anorg.  Chem.,  1907, 
54,  417—422. 

When  chlorine  is  passed  into  a  strong  solution  of  sodium 
hydroxide  (13xV,  for  instance),  previously  saturated  with 
copper  hydroxide  by  prolonged  shaking,  a  yellow  flocculent 
precipitate  appears,  and  at  the  same  time  oxygen  is 
evolved.  If  the  supply  of  chlorine  be  stopped,  this 
evolution  of  oxygen  continues,  until  the  colour  of  the 
solution  becomes  a  deep  clear  blue,  and  no  hypochlorite 
remains  in  it.  The  yellow  precipitate  is  evidently  identical 
with  the  peroxide,  CU2O3,  obtained  by  electrolysis  (this 
J.,  1907,  156).  A  similar  catalytic  decomposition  of 
hypochlorite  solutions,  wherein  peroxide  of  copper  is 
alternately  formed  and  decomposed,  may  be  brought 
about  by  the  use  of  metallic  copper  instead  of  the  hydroxide. 
The  yellow  peroxide  is  highly  unstable.  Bromine  behaves 
like  chlorine,  but  iodine  is  inactive  as  a  catalyst. — F.  Sodn. 

Albumins  ;    Coagulation  of by  ultra-violet  light  and, 

by  radium.     G.  Drever  and  0.  Haussen.     Compt.  rend., 
l'907,  145,  234—236. 

The  results  of  the  experiments,  in  which  the  various 
albumins  were  exposed  in  quartz  vessels  to  intense  light, 
were  as  follows  : — Egg-albumin  and  serum-albumin  were 
coagulated  by  prolonged  exposure,  more  readily  in  acid 
than  in  neutral  or  alkaline  solutions.  Globulin  was 
coagulated  less  readily.  Fibrinogen  does  not  coagulate, 
and  is  rendered  by  the  exposure  less  readily  coagulable 
on  heating.  Horse  serum  is  coagulated  but  slightly ; 
more  readily  in  a  solution  made  faintly  acid  with  acetic 
acid.  Sj-ntonin  does  not  coagulate  either  in  acid  or 
alkaline  solution.  Solutions  of  peptone  or  of  casein  do 
not  coagulate,  but  acquire  a  straw-yellow  tint.  Vitellin 
coagulates  most  readily  of  all  the  sub.stances  examined. 
By  prolonged  exposure,  it  is  entirely  precipitated.  Lecithin, 
which  is  yellow  to  begin  with,  is  decolorised,  but  not 
coagulated.  No  smell  of  trimethylamine  was  i)erceptible. 
In  all  these  instances,  true  coagulation  occurs,  not  a 
simple  precipitation.  The  ultra-violet  rays  are  the 
effective  portion  of  the  radiation.  If  the  substance  be 
exposed  in  a  thin  layer  with  large  surface,  the  surface 
becomes  covered  with  a  membrane,  the  formation  of 
which  is  probably  a  result  of  the  increase,  under  the 
action  of  the  light,  of  the  surface  viscosity  of  the  liquid. 
Vitellin  coagulates  also  on  exposure  to  radium.  This  is 
not   the    case,    however,    with    globulin,    fibrinogen,    nor 


000 


TRADE  KEl'ORT. 


[Aug.  31,  1907. 


solutions  of  ricin,  trypin,  or  coli-agglutin,  though  the 
enzvinJt^'  activity  of  all  these  substances  is  lessoned  by 
exposure  to  radium. — J.  T.  D. 
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Tkf    Gfrman    chemical     induj^try     in    1900 
Ann.  Series,  379(5.     [T.R.] 

Ix  the  chemical  industry,  the  demand  was  so  great  that 
the  industry  could  hardly  cope  with  it,  and  took  refuge 
in  contracts  with  exceptional  extensions  of  time  for 
deliTery.  Nor  did  the  enlargement  of  works  prove  of 
any  avail,  as  machinery  and  apparatus  could  not  be 
obtained  ;  so  that  the  facility  of  increased  production 
will  only  tell  in  the  future.  It  is  believed  that  in  various 
branches  the  high-water  mark  has  been  reached,  for 
manufacture  and  supply  have  natural  limits,  while  the 
increase  in  the  cost  of  raw  material  and  in  wages  continues. 
The  increased  cost  of  raw  material  was  most  felt  in  coal 
and  8alt|»etre.  Wages  increased  on  an  average  5  to  10  per 
cent.,  yet  prices  of  finished  articles  could  be  only  raised 
somewhat  towards  the  end  of  the  year.  With  the  excep- 
tion of  a  few  articles,  the  chemical  industry  has.  during 
the  tirst  year  of  the  new  tariff,  been  able  to  increase  its 
sales.  While  imports  of  raw  materials  have  been  much 
increased,  exports  of  manufactured  articles  have  either 
maintained  the  exceptional  figures  of  1905,  or  even  sur- 
pajiaed  them.  The  success  of  the  year  is  assigned  to  the 
worlds  boom,  and  not  to  any  advantages  which  the 
chemical  industry  has  gained  from  the  new  treaties.  It 
is  thought  that  the  German  chemical  industry  is  now 
handicapped  in  its  i  xport  to  France,  Austria- Hungary, 
and  Russia.  In  Austria-Hungary,  the  duty  upon  coal- 
tar  colours  has  been  increased  twelvefold.  In  both  Russia 
aad  Austria- Hungary  branch  factories  have  been  estab- 
liabed.  so  that  an  intensified  working  abroad  of  German 
capital,  but  not  of  German  labour,  will  be  the  re  ult. 
In  the  treaty  with  Switzerland,  the  Federal  Government 
midertook  to  extend  the  benefits  of  its  patent  laws  to 
ohmucal  produce  ;  but  the  Bill  at  present  under  dis- 
enHion  is  condemned  by  the  German  chemical  industry 
as  illusory.  There  was  also  much  dissatisfaction  because 
the  new  commercial  treaty  with  the  United  States  was 
delayed.  The  United  States  are  rapidly,  under  the 
existing  CustomB  tariff,  developing  a  coal-tar  colour 
industry  of  their  own,  and  if  the  new  treaty  brings  no 
change  in  thi.s  respject.  German  branch  factories  in  the 
United  States  will  l)e  the  only  means  of  preserving  what 
is  left  of  the  market.  A  collapse  of  prices  in  the  colour 
indnstry  at  home  had  suggested  some  understanding 
between  the  leading  manufacturers.  The  lowest  possible 
prices  had  been  reached,  together  with  the  cheapest 
powi* '  -  I  -  -l-ial  production.  Further  reduction  in  cost 
of  Bi  '  ould  only  be  attained  by  means  of  com- 

blnat  -'ying    the    organisation    of    the    existing 

works,  cofisoiidating  identical  branches  of  manufacture, 
reducing  the  expenses  in  connection  with  sales  and 
abolUbing  sorh  mcidental  expenses  of  comjmtition  as 
adTTtiscm'-nts,  Ac.  The  patent  protection  had  proved 
ot  little  avail.  Any  paU-nt  granted  had  stimulated 
reae«rch  in  comjietilive  eHttiblishmentH,  and  the  com- 
petjtioci  resulting  from  an  alternative  ino<le  of  production 
reduced  the  value  of  th*-  manufactured  article  Im.Iow  cost 
price.  TT»ns  it  i«  uid  that  one  of  the  dire<:t  inducements 
'  fi  was  offere<l  by  the  manufacture  of 
;  in  fact,  no  far  as  this  article  is  con- 
i'.rstanding  has  l^en  arrived  at,  not  only 
groups,  but  between  the  leading  groups 
Ad  this  understanding  is  jKuntcd  to  as 
poMibly  the  fir»t  step  towardi  a  gigantic  German  chemical 
tnwt.  To  day,  the  use  of  natural  indigo  has  been 
diBCOntintifrd  in  (K?rmany  and  AiiHfrja-iriini^arv,  and 
trtn  France  now  nhnvn  a  prfferr-n'f^  fr<r  Mynthetir  indigo. 
Rnama.  Turkey,  Egypt,  and  Nfjrth  America  have  so  far 
remai-ied  the  most  faithful  customers  for  natural  indigo, 
nfob*hly  ^lerauve  th*-  sale  in  thos*-  countries  is  controlled 
oj  midalenwn,  who  find  the  sale  of  the  artificial  dyestuff 
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less  profitable,  because  it  has  a  definite  market  price. 
There  is  no  doubt  that  natural  indigo  has  been  more 
rapidly  ousted  than  even  the  most  hopeful  manufacturers 
of  the  artificial  article  had  anticipated.  The  values  and 
quantities  of  import  and  export  of  indigo  in  1905-06  are 
the  following  : — 

1005. 


Imports.                          Exports. 

Quantity 

in 
1000  Tons. 

Value  in 

1,000,000 

Marks. 

Quantity 

in 
1000  Tons. 

Value  in 

1,000,000 

Marks. 

Indigo    

Aniline  and  other 

tar  dyestufTs  . 

Alizarin   

0-2 
1-7 

0-1 

4-8 
0-1 

11-2 

36-6 
9-3 

25-7 

100-6 
16-5 

Total    ... 

— 

5 

— 

141-8 

1906. 


j            Imports. 

Exports. 

Quantity 

in 
1000  Ton?. 

Value  in 

1,000,000 

Marks. 

Quantity 

in 
1000  Tons. 

Value  in 

1,000,000 

Marks. 

Indigo    

Aniline  and  other 
tar  dyestuffs  . . 
Antlu'acene   dye- 
stuffs  (10  m'th3.) 
Alizarin  red 

0-1 
2 

0-1 
5-5 
0-1 

12-7 

52-4 

4-6 
7-2 

29-3 

116-fl 

12-8 
9-8 

Total    ... 

— 

5-7 

— 

168-5 

From  this  short  table  it  follows  incidentally  that  the 
value  of  the  excess  export  of  artificial  dyestuffs  has 
risen  in  1906  against  1905,  by  27,000,000  marks.  The 
following  are  the  dividends  of  the  more  important  chemical 
factories : — 


Badische  Anilin  und  Soda 
Fab 

Chem.  Fab.  vorm.  Weiler 
ter  Mer  (Uerdingen)  . . 

Verein  chem.  Fab.  Mann- 
heim   

Chem.  Fabr.  Buckau.  Mag- 
debiurg 

Chem.  Fabr.  Elektron, 
Griesheim    

Farbwerke  vorm.  Meister, 
Luciu?  und  Briininfj    . . 

Deutsche  Gold  und  Silb'>r- 
Bcheide-Anstalt,  Frank- 
furt-on-Maine 

Chem.  VVerke  Albert, 
Biebrich 

Friedrich  Bayer  u.  Co., 
Elberfeld 


1903. 

1904. 

1905. 

Per  cent. 

Per  cent. 

Per  cent. 

26 

24 

27 

10 

8 

8 

— 

16 

19 

— 

— 

10 

12 

12 

12 

20 

20 

24 

~ 

18 

22 

15 

18 

19 

25 

30 

33 

1906. 


Per  cent. 
30 
10 
20 
12 
12 
30 


22^ 
36 


The  German  match  industry  is  practically  controlled 
by  a  manufacturers'  convention,  which  embraces  more 
than  80  per  cent,  of  the  total  manufacture.  In  spite  of 
the  increased  cost  of  wood  and  chemi  als,  and  the  increased 
price  of  labour,  the  price  of  the  finished  article  was  not 
raised,  because  it  was  hoped  that  the  outsiders  would  thus 
be  compelled  to  join  the  syndicate.  Matches  in  various 
packings  are  being  more  and  more  used  for  advertising 
purposes,  and  this  development  greatly  benefits  the 
industry.  Possibly  this  branch  of  the  industry  might 
be  pushed  by  British  manufacturers.  The  Customs  duty 
on  matches — wooden,  as  well  as  wax,  &c. — has  remained 
unaltered  under  the  new  treaties,  viz.,  10  marks  per 
100  kilos.  I'he  figures  for  the  import  and  exj)ort  HK)5-<)fi 
are  as  follows  :  — 1906,  imports,  -500  tons,  £l,5(KJ,mK) ; 
exports,  1-4(X)  tons.  £376,000.  1905,  imports,  200  tons, 
£500,000;    exports,  1-300  tons,  £350,000. 
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Chemical  imports  of  Japan  in  1906.     Oil  Paint  and  Drug 
Rep.,  Aug.  6,   1907.     [T.R.] 

Arteficial  indigo  continues  to  make  headway  and  natural 
indigo  to  lose  ground.  In  dyes,  colovurs  and  paints  the  net 
advance  was  £71,843 ;  in  drugs  and  chemicals  the  net 
decline  £103,046.  Saccharin  now  appears  in  the  tables 
with  a  value  of  £12,017.  The  great  falling  off  in  leather  was 
principally  to  the  disadvantage  of  the  United  States,  as  the 
great  increase  in  that  import  in  1905  had  been  to  the  profit 
of  that  country;  from  the  United  Kingdom  the  import 
to  all  ports  slightly  increased.  The  increase  of  £104,769  in 
ammonium  sulphate  and  in  some  other  chemical  maniures 
is  significant  of  an  intention  to  improve  agricultural  methods 
in  Japan.  Printing  paper  was  imported  to  a  value  of 
£140,332,  and  wood  pulp  to  a  value  of  £40,299.  an  increase 
of  £18,960. 


New  Books. 

Subject  List  of  Works  on  Military  and  Naval  Arts, 

INCLUDING     MaKINE     ENGINEERING,     IN     THE     LIBRARY 

OF  THE  Patent  Office.  [Patent  Office  Library 
Series :  No.  18.  Bibliographical  Series :  No.  15.] 
Darling  and  Son,  Ltd.,  34-40,  Bacon  Street,  London, 
E.,  and  Patent  Office,  25,  Southampton  Buildings, 
Chancery  Lane,  W.C.     1907.     Price  6d. 

Small  8vo  book,  containing  304  pages,  and  filled  with 
references  and  directions  to  works  in  the  library  of  H.M. 
Patent  OflSce  library.  Attention  is  specially  drawn  to  the 
important  references  to  explosives  and  ammunition, 
the  former  extending  from  pages  67  to  77,  and  the  latter 
from  pages  7  to  11. 

Bebt-Sugab  Manufacture  and  Refining.  By  Lewis 
S.  Ware.  Two  Volumes.  First  Edition.  John  Wiley 
and  Sons,  New  York,  U.S.A.  1905.  Price  17s.,  or 
4  dollars.     Chapman  and  Hall,  Ltd.,  London. 

Vol.  I.  of  this  work  is  of  full  Svo  size,  and  contains  637 
pages  of  subject  matter,  with  261  illustrations,  and  an 
alphabetical  index.  The  subject  matter  is  classified 
as  follows : — I.  Litroduction,  with  practical  considera- 
tions on  the  beet  sugar  industry.  II.  Delivery, 
unloading,  and  tare  estimation.  III.  Siloing,  and 
changes  during  keeping.  IV.  Transportation.  V.  Beet 
washing.  VI.  Weighing  of  beets.  VII.  Beet  slicers. 
VIII.  Diffusion.  IX.  Exhaustion  of  cossettes,  and 
their  drying.  X.  Preliminary  epuration  and  heating 
of  diffusion  juices.  Epubation  :  XL  Limestone  and 
lime  kilns.  XII.  Liming.  XIII.  Carbonatation.  XIV. 
Filter-presses.  XV.  Second  carbonatation.  XVI. 
Mechanical  filtration  of  juices  and  syrups.  XVII. 
Sulphuring  of  juices  and  syrups.  XVIII.  Other  epurating 
agents,  and  electrical  epurating  processes. 

Vol.  II.  contains  641  pages  of  subject  matter,  with  225 
illustrations,  and  including  20  pages  devoted  to  an 
appendix  consisting  of  a  collection  of  tables.  At  the  end, 
is  an  alphabetical  index  of  subjects.  The  subject  matter  is 
classified  under  the  following  heads  : — I.  Evaporation. 
II.  Manufacture  of  raw  sugar.  III.  Working  after- 
products.  IV.  Manufacture  of  white  sugar.  V.  Utiliza- 
tion of  residues.  VI.  Steam  economy.  VII.  Practical 
work  of  a  beet-sugar  factory. 

Australia  :  Conditions  and  Prospects  of  British 
Trade.  Board  of  Trade  Commerical  Intelligeace 
Committee.     [Cd.  3639.]     Piice  lid. 

This  report  is  based  upon  materials  collected  by  Mr. 
R.  J.  Jeffray  in  Australia  and  information  drawn  from 
other  sources.  After  some  general  trade  statistics  and 
a  list  of  the  imports  into  the  Commonwealth,  an  account 
is  given  of  the  more  important  Australian  industries,  among 
which  Soap-making  and  Candles,  Tanning,  Brewing  and 
Chemicals  and  Drugs  are  dealt  with  in  detail.  Then 
follows  a  survey  of  the  various  branches  of  trade.  Textiles, 
Iron  and  Steel,  Paper,  Chinaware,  Oils  and  Colours, 
Matches,  &c.,  and  a  discussion  on  the  causes  of  the  success 
of  foreign  competition,  with  conclusions  and  appendices. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specificatioas  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

17,323.  Hawes.  Obtaining  dry  products  from  liquids 
and  semi-liquids.     July  29. 

17,580.  Disher  and  Goldring.  Treating  smoke  and 
fumes  so  as  to  destroy  their  obnoxious  properties.     Aug.  1. 

17,607.  Macherski  and  Koperski.  Improvement  or 
refinement  of  liquids.*     Aug.  1. 

17,688.  Stevens  and  Richards.  Machine  for  centrifugal 
separation  of  gaseous  mixtures,  also  liquids  and  solids 
either  from  gaseous  mixtures  or  from  each  other.     Aug.  2. 

17,784.  Kestner.  Centrifugally  operating  apparatus  for 
atomising  liquids.  [Belgian  Appl.,  Aug.  4,  1906.]* 
Aug  3. 

17,793.  Baron  and  Fuel  Saving  and  Water  Treating  Co. 
Separating  solid  matter  from  fluids.     Aug.  3. 

17,876.  Tetley  and  Clayton.  Apparatus  for  pumping 
and  controlling  the  passage  of  fluids  and  semi-fluids.* 
Aug.  6. 

17,884.  Beeman.     See  under  XVI. 

17,976.  Pirsch.  Method  of  manufacturing  emulsions. 
[Belgian  Appl.,  Aug.  8,  1906.]*     Aug.  7. 

Complete  Specifications  Accepted. 

14,653  (1906).  Blaokie.  Rendering  certain  powders 
miscible  with  water  and  retaining  them  in  such  condition 
and  the  products  prepared  thereby.     Aug.  8. 

18,123  (1906).  Lacy.  Method  of  and  apparatus  for 
producing  radio-active  effects.     Aug.  14. 

23,105  (1906).  Gardner  and  Gardner.  Purification  of 
sea  water  in  cormection  with  power  plants.     Aug.  14. 

4366  (1907).  Scherfenberg.     Reaction  towers,  regenera- 
tive chambers,   &c.     [Appl  under  Int.   Conv.,   Feb.   21 
1906.]     Aug.  8. 


n.— FUEL,  GAS,  AND  LIGHT. 
Appuoations. 

17,267.  Pownall.     Gas  producer.     July  29. 

17,360.  Coolidge.  Conductive  filaments  for  electric 
lamps.*     [U.S.  Appl.,  Aug.  1,  1906.]     July  29. 

17,438.  Botley  and  Cutler.     Gas  generators.     Julv  30. 

17,687.  Koch.     See  under  X. 

17,768.  De  Fazi,  Claussen,  and  Cobbett.  Filaments  for 
electric  incandescent  lamps.     Aug.  3. 

17,802.  Lessing.  Treatment  of  by-product  coke  oven 
gases  rising  in  the  ascending-pipes  between  the  coking 
periods.     Aug.  6. 

17,858.  Koppers.  Retort  furnaces  for  manufacturing 
gas  and  coke.  *     Aug.  6. 

17.912.  Wilkie  and  Simon-Carves  By-Product  Coke 
Oven  Co.,  Ltd.     Coke  and  like  wagons.     Aug.  7. 

17.913.  Wilke  and  Simon-Carves  By-Product  Coke 
Oven  Co.,  Ltd.  Method  of  and  appliances  for  quenching 
coke.     Aug.  7. 

17,973.  Bloxam  (Siemens  und  Halske).  Manufacture  of 
electric  incandescent  lamp  filaments  consisting  of  difficultlv 
fusible  metals.*     Aug.  7. 

17.986.  Carroll.     Water  gas  apparatus.*     Aug.   7. 

17.987.  Ainsworth.     Ga-s  generating  apparatus.    Aug.  7. 
17,991.  Ernst.     Production    of   lighting    gas.     [Danish 

Appl.,  Aug.  8.  1906.]*     Aug.  7. 

18,010.  Adams.     Gas  generating  apparatus.     Aug.  8. 

18,026.  Loomis  and  Pettibone.  Method  of  making  and 
delivering  mixed  gases  to  gas  engines.*     Aug.  8. 
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18.053.  Jaluxla  ami  Eloctrisoho  Gluhlftinix>nfabrik 
'*  Watt."  >lamifaot<ire  of  tilainents  for  incandescent 
eWtrio  lainj»s.     Aug.  S. 

1S,1)00.  Seftou-Joiies  (Hartniann  und  Braun  A.-G.  and 
S«nta).  Apparatus  for  measuring  dangerous  gasps  in 
mine*.*     Aug.  8. 

1S.12:>.  Oark.     Fuel.     Aug.   10. 

18.141.  Jones.     Coke  ovens.     Aug.  10. 

18.153.  Wilton.  Treatment  of  producer,  water,  and 
other  }H>or  gases  with  |>articular  reference  to  the  firing  of 
coke  ovens.     Aug.  10. 

18.ir»<l  Schirp.     Carbonising  plant*.     Aug.   10. 

18.170.  Claussen  and  I>e  Fail.  Production  of  a  com- 
bustible gas.     .Aug.  10. 

COMPLKTI   SpECinC.\TION.S    ACCEPTED. 

12.465  (1906).  Harten-stein.  Manufacture  of  carbide. 
Aug.  8. 

1S.081  (1906).  Becker  and  Greener.  Gas  producers. 
Aug.  14. 

18.622  (1901)).  Justice  (Deutsche  Gasgluhlicht  A.-G.). 
Producing  metallic  incandescence  bodies  for  electric  glow 
lamps.     Aug.  8. 

18.974  (1906).  Vanino  and  I^mbrecht.  Method  of 
producing  stone-hard  hwninous  bodies.     Aug.  14. 

20.359  (1906).  Fritz.  Producing  gas  and  its  by- 
products from  coal  and  peat.     Aug.  8. 

24.144  (1906).  Crossley  and  Rigby.  Ammonia  recovery 
gas- plants.     Aug.  8. 

3658  (1907).  Petersson.  Continuously  producing  car- 
bide from  lime  and  carbon.     .Aug.  14. 


HL— DESTRUCTIVE  DISTILLATIOX,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Appucations. 

17.440.  BurgcAs  and  AnfilogoflF.  Treatment  of  benzine. 
July  30. 

17.450.  Nikiforoff.  Treating  naphtha  and  carburetting 
water  ga*  to  obtain  aromatic  hydrocarbon-i.     July  30. 

1 7, .523.  Knopf.  Producing  a  fat  from  mineral  oils  for 
indiLatrial  purTx>ses  and  as  a  ba«is  for  ointment.*    July  31. 

17.HM.3.    Wohle.     Treatment  of  mineral  oils.      .Aug.  0. 

18.118.  Parker.  Distillation  of  carbonaceous  sub- 
■taoce*.     Aug.  9. 

Complete  SpEriFiCATiON  Accepted. 

16.446  (1907).  Chemwchc  Fabriken  vorm.  Weiler-Ter- 
M»H>r.  Manufacture  of  pure  a-naphthvlamine.  [Appl. 
und«-r  Int.  Conv..  Aug.  1.  190fi.]     Aug.  H. 


IV.— COUjURI.S'G     .M.ATTER.S     AND     DYESTUFF8. 
.Appmcation.s. 

17,610.  .Johnson  (Kalle  und  Co.).  New  colouring 
matters  for  dyeing  wool.*     Aug.  1. 

17.675.   nrirh.ii.     Manufacture    of   dye«.     FGer.    Annl 
Oct.  12.  1906.]*     Aug.  2.  ^  i  i-i    . 

17,676w  Ulrichfi.     Manufacture    of   dve«.     fGer.    AdwI 
Nov.  2.  1906.]*     Aug.  2.  -  i  pi    . 

17,677.  LTrifh-H.  Manufa^.ture  of  dye«».  FGer.  AddI. 
Nor.  17.  19r>0.1»     Aug.  2. 

17.749.  Hinrhbrrger,  Maron,  and  Leviantein,  Ltd. 
New  RulpburiMtl  dyentuf!*  and  the  production  thereof. 
Aug.  3. 

18,149.  FriflWfril.  Manufacture  of  pbcnylglycine  and  its 
homologuea.     Aug.   10. 

ConrLTTx  Sp«nncAno»H  Acc«ptkd. 

20,Hf»2  (1906).  Newton  (F.  Bayer  und  a>.).  New 
dyeNtafT  of  th«-   oxazine  »i«ri«»   and    it>»   U-uco-derivativM 

\>.^    H. 

'  '!  '1907).  Imray  (Meinter,  I^icium,  und  Hriining). 
••Un  ifartore  of  methyl  thio-ph«'nol.ortho-oarboxylc  acid 
hrui  derivativm  then;of.      Aug.  14. 


1593  (1907).  Imraj'    (Meister,    Lucius,  und    Bruning). 
Manufacture  of  sulphurised  dyestufls.     Aug.  14. 

1594  (1907).  Imray    (Meister,    Lucius,  und     Briining). 
Sulphurised  leuco-bodies.     Aug.  14. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

89a.   Haddan  (Lumiere).     Sec  under  XIX. 

17,430.  Ransford  (Cassella).  Method  of  dyeing  wool. 
July  30. 

17.460.   Diamanti.     Sec  under  XIX. 

17.856.  Ransford  (Mehler  and  Rey).  Dyeing  and 
shaping  hat  bodies.     Aug.  6. 

Complete  Specifications  Accepted. 

29,134  (1906).  Calico  Printers'  Association  and  Four- 
neaux.     Printing  textiles.     Aug.  14. 

16,495  (1907).  Vereinigtc-Glanzstofffabriken  A.-G. 
Manufacture  of  artificial  textile  fibres.     Aug.  14. 


VII.— ACIDS,   ALKALIS,   AND  SALTS. 
Applications. 

23,165a  (1906).  Sarason  and  Haller.  Generating 
oxygen  for  effervescing  baths.  [Appl.  under  Rule  ,5, 
Oct.  19th,  1906.]*     Aug.  10. 

17,376.  Govan,  Manufacture  of  sulphate  of  ammonia. 
July  30. 

17,810.  Ashworth  and  Anselm.  Manufacture  of  stable 
hydrosulphite  compounds.     Aug.   6. 

18,096.  Johnson  (Chem.  Fab.  Schlenipe).  Manufacture 
of  hard  cyanide  briquettes.     Aug.  9. 

Complete  Specifications  Accepted. 

16,910a  (1906).  Johnson  (Vcrein  Chemischer  Fabriken). 
Removing  impurities  from  hydrochloric  acid  gases. 
[Appl.  under  Rule  5,  July  26,  1906.]     Aug.  8. 

18,505  (1906).  Feld.  Treatment  of  gases  for  extraction 
of  ammonia.     Aug.  8. 

91  (1907).  Boult  (Stange).  Apparatus  for  concen- 
trating sulphuric  acid.     Aug.  8. 

7836  (1907).  Joseph  and  Ozonair,  Ltd.  Ozonising  air. 
Aug.  8. 

VIIL— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

17.743.  Marino.  Metallization  of  vitreous  porcelain 
and  earthenware  surfaces  for  the  electrolytic  deposit  of 
metal  or  metallic  alloy  thereon.*     Aug.  3. 

17.744.  Noble,  Applying  bodies  and  glazes  in  the 
manufacture  of  glazed  bricks  and  tiles,     Aug.  3. 

18,162.  Milliron  and  Irwin.  Glass-working  furnaces.* 
Aug.   10. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications, 

17,270.   Gates.     Continuous  kilmi.*     July  29. 
17,562.   Miiller.     Manufacture  of  cement.     Aug.  I. 
17,728.  (jloodwin.      Kilns    for    calcining    flints,    felspar, 
and  the  like.     Aug.  3. 

17,744.  Noble.     Sec  under  VIIL 

17,826.  Stanley.     Fireproof  plaster.     Aug.  6. 

Complete  Specifications  Acoepmd. 

17,534  (1906).  Wolman,  Solutions  for  pre.servlng 
wofMl  and  other  fibrous  materials,     Aug.  8, 

430  (1907).  Hit<hings  and  Dunz.  Concrete  for  use  in 
building.      Aug.  K. 

.5327  (1907).  Sefton-Jones  (Dada  and  Fuchw).  Treat- 
ment of  wood  with  solution  of  chromium  salts.     Aug,  8, 
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X.— METALLURGY. 

Applications. 

16,504a.  Becker  and  Lamb.  Production  of  metallic 
alloys.     [Appl.  under  Rule  V.,  July  18,  1907.]     July  30. 

17.343.  Dwight  and  Lloyd.  Roasting  and  sintering 
ores.*     July  29. 

17.344.  Dwight  and  Llovd.  Ore  roasting  and  sintering 
processes.     [U.S.  Appl.,  Jiily  30,  1906.]*     July  29. 

17,364.  De  Bavay.  Separating  parts  of  the  con- 
stituents of  ores  from  the  remainder.     July  29. 

17,519.  Schneider.  Manufacture  of  steel  for  armour 
plates.*     July  31. 

17,546.  Collins.  Manufacture  of  briquettes  for  metal- 
lurgical purposes.     July  31. 

17,613.  Plathner  and  Dom.     Coating  metals.*    Aug.  1. 

17,627.  Cowper-Coles.  Manufacture  of  metallic 
mirrors.     Aug.  1. 

17,687.  Koch.  Smelting  furnace  heated  with  oil  having 
chambers  acting  alternately  as  smelting  or  preliminary 
heating  chambers.     [Ger.  Appl.,  Aug.  4,  1906.]*    Aug.  2. 

17,779.  Lavington  (Brown).  Treatment  of  ores  for  the 
separation  of  metals  contained  therein.*     Aug.  3. 

17,788.  Siemens.  Gas-fired  crucible  furnaces  for 
melting  steel.     Aug.  3. 

17,805.  King's  Norton  Metal  Co.  and  others.  Extracting 
copper  from  ores  and  residues.     Aug.  6. 

18,043.  Schmidt.  Production  of  metallic  deposits. 
[Ger.  Appl.,  Aug.  10,  1906.]*     Aug.  8. 

Complete  Specifications  Accepted. 

17,441  (1906).  Ellis  (Produits  Chimiques  de  Croissy). 
Extraction  of  copper  and  other  metals  from  pyrites. 
Aug.  14. 

17,935  (1906).  Marks  (Gio  Ansaldo  Armstrong  and  Co.). 
Manufacture  of  armour  plates.     Aug.  14. 

18,574  (1906).  Gathy.  Extracting  copper  from  ores, 
&c.     [Appl.  under  Lit.  Conv.,  Aug.  21,  1905.]     Aug.  8. 

23,230  (1906).  Simpson.  Process  for  carburising, 
hardening,  and  tempering  steel.     Aug.  14. 

28,746  (1906).  Zahn.  Processes  of  enamelling  and 
annealing.  [Appl.  under  Lit.  Conv.,  Dec.  22,  1905.] 
Aug.  8. 

2789  (1907).  Thelberg.  Process  for  treating  ores  con- 
taining zinc  and  lead  sulphides.     Aug.  14. 

3174  (1907).  Siemens  und  Halske  A.-G.  Manufacture 
of  ductile  tungsten  or  alloys  thereof.  [Appl.  under  Lit. 
Conv.,  March  22,  1906.]     Aug.  8. 


XL— ELECTRO-CHEmSTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

17,458.  Hickley.     Electrolytic  cells.  *     July  30. 

17,489.  Fennell  and  Perry.  Electrodes  for  storage 
batteries.     July  31. 

17,492.  Finlay.     Anode.*     July  31. 

17,717.  Cowper-Coles.     Electroplating.*     Aug.  2. 

17,743.  Marino.     See  under  VIII. 

17,968  and  17,969.  Classen.  Electrolytic  production  of 
metallic  dark  coatings  upon  metals.*     Aug.  7. 

18,082.  Szek.     Carbonelectrodes.     Aug.  9. 

18,101.  Wunner'sche  Bitumen  Werke.  Process  for 
manufacture  of  insulating  materials.  [Ger.  Appl.,  April 
29,  1907.]     Aug.  9. 

Complete  Specifications  Accepted. 

20,380  (1906).  Cowper-Coles.  Electrolytes  for  the 
electro-deposition  of  copper.     Aug.   14. 

27,120  (1900).  Jumau.  Electrometallurgical  process  for 
extracting  copper  from  its  ores.  [Date  Appl.  for  Nov.  29, 
1905.]     Aug.  14. 

27,215  (1906).  Marino  and  Barton-Wright.  Agglutinant 
for  consolidating  active  material  of  electric  accumulators. 
Aug.  14. 

13,618  (1907).  Geb.  Siemens  und  Co.  Electrodes  for 
search  lights.     [Date  Appl.  for  July  13,  1906.]     Aug.  14. 


XII.— FATTY  OILS,  FATS,  WAXES,  AND  SOAPS. 
Applications. 

17,481.  Isherwood  and  Brown.  Apparatus  for  recovering 
waste  fat  or  refining  neatsfoot  oil.     July  31. 

17,799.  Hoffmann.  Clarification  of  fats  and  oil  and 
treatment  of  skins.     Aug.  3. 

17,910.  King's  Norton  Metal  Co.  and  others.  Com- 
position for  cleaning  and  lubricating  gun  and  rifle  barrels. 
Aug.  7. 

18,137.  Shaw.     Filter  for  purifying  oils.     Aug.   10. 

Complete  Specification  Accepted. 

27,036  (1906).  Lees,  Lees,  and  Lees.  Oil-testing 
apparatus.     Aug.  14. 

XIII. —PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

Applications. 

17,720.  Fabre  and  Espinasse.  Waterproofing  agglo- 
merate solid.*     Aug.  2. 

17,778.  De  Roquefort.  Treatment  of  india-rubber 
waste  to  adapt  it  for  industrial  treatment  and  utilisation. 
Aug.  3. 

17,868.  Grognot.  Manufacture  of  resinous  and  gum- 
ming products.     Aug.  6. 

Complete  Specifications  Accepted. 

19,870  (1906).  Snyder.  Process  of  treating  wood  for 
extraction  of  turpentine.  [Date  Appl.  for  Dec.  1,  1905.] 
Aug.  14. 

24,969  (1906).  Gentzsch.  Utilisation  of  waste  rubber. 
[Date  Appl.  for  Nov.  16,  1905.]     Aug.  8. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Applications. 

17,711.  Smith.  Treatment  of  horns,  hoofs,  and  bones. 
Aug.  2. 

17,799.  Hoffmann.     See  under  XII. 

17,953.  Kathe.  Producing  plastic  masses  from  casein. 
[Fr.  Appl.,  Aug.  8,  1906.]*     Aug.  7. 

Complete  Specification  Accepted. 
17,667  (1906).  Thoma.     Material    for    manufacture    of 
boots  and  shoes.     [Date  Appl.  for  Aug.  28,  1905.]  Aug.  14. 

XV.— MANURES,  &c. 

Complete  Specifications  Accepted. 

24,901  (1906).  Catto.  Condensing  and  deodorising 
gases  arising  from  fish  manure  drying  plant. 

12,741  (1907).  Roth.  Process  for  manufacturing  a 
fertiliser  from  atmosj)heric  nitrogen.     Aug.  14. 

XVI.— SUGAR,  STARCH,  GUM.  &c. 
Applications. 

17.884.  Beeman.  Dehydration  of  solutions,  liquid 
mixtures,  and  syrups.     Aug.  6. 

17.885.  Beeman.  Rendering  concentrated  solutions  of 
liquid  mixtures  of  vegetable  sugars  non-fermentable  and 
subsequently  restoring  that  capacity.     Aug.  6. 

Complete  Specification  Accepted. 
22,387  (1906).  Mirrlees  Watson  Co.  (Knight).     Prooe-ss 
and  apparatus  for  removing  impurities  from  cane  juice. 
Aug.  14. 

XVII. —BREWING,  WINES,  SPIRITS,  &c. 

Appfications. 

17.S41.  Durupt.  Combined  denaturalisation  and  car- 
buration  of  alcohol.     Aug.  6. 

17,893.  ?]pstc-in.  Production  of  fermented  and  other 
products  from  vegetable*.     Aug.  6. 
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OoMPLKTB  Specification  Acckptkd. 

24.0S2  (llXK)).  Liuzel.  Manufacture  of  non-alcojiolic 
drinks  from  fermented  liquors.     Aug.  8. 

XVIII.— FOODS  ;    SANIT.^TIOX,  WATER 

PURIFIC.\TIOX  ;    AND  DISINFECTANTS. 

Appucations. 

17.285.  Li\'ersedge.  Manufacture  of  butter  and  butter 
sulk^titutes.     July  29. 

17,325.  I^wioki.  Treatment  of  sewage  matter  for 
separating  Heating  material  from  liquids.*     July  29. 

I7,3S9.  Malabar.  Filtration  or  purification  of  sewage 
and  trade  liquids.     July  30. 

18,135.  Radcliffc.  Treatment  of  alkaline  effluents. 
Aug.  10. 

18.143.  Faucon  (nit-  Bersrer).  Hvgienic  and  aseptic 
process.     [Fr.  Appl.,  Aug.  13,  1906.]*     Aug.  10. 

XIX.— PAPER,  PASTEBOARD,  &c. 
Appucatioxs. 

89a.  Haddon  (Lumiere).  Apparatus  for  manufacture  of 
collodion  filaments,  artificial  silk,  horsehair,  &c.  [Appl. 
under  Rule  V.,  Jan.  1.  1907.]     Aug.  3. 

17.400.  Diamanti.  Process  of  denitrating  artificial  silk 
on  spools.*     July  30. 

18.164.  Crumiere.  Manufacture  of  a  plastic,  trans- 
parent, imputrescible  material  of  considerable  resistance 
from  a  solution  of  cellulose.  [Fr.  Appl.,  Sept.  3,  1906.]* 
Aug.  10. 

XX.— FIXE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Appucations. 

17,619.  Imray  (Meister,  Lucius,  und  Bruning).  Manu- 
facture of  reduction  products  of  p-aminophenylarsenic  acid 
and  its  derivatives.     Aug.  1. 


17,723.  Everett  and  Cox.  Manufacture  of  camphor 
substitutes.     Aug.  2. 

17,971.  MacDougall.  Manufacture  of  oxalic  acid. 
Aug.  7. 

Complete  Specification  Accepted. 

17,154  (1906).  Imbert.  Producing  hydroxy-fatty  acids. 
Aug.  8. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

18,068.  Spitzer.  Process  for  making  photo-mechanic- 
ally  etched  plates  after  any  desired  negative  or  trans- 
parent positive.*     Aug.  9. 

Complete  Specifications  Accepted. 

29,480  (1906).  Bloxam  (Neue  Photographische  Gesell- 
schaft).  Converting  silver  pictures  into  platinum  pictures 
having  catalytic  power.     Aug.  8. 

716  (1907).  Brasseur.  Process  for  producing  multi- 
colour photographs  by  means  of  one  negative.     Aug.  14. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 
Applications. 

17,284.  Martin  and  Kynoch.  Method  of  testing  nitro- 
explosives.     July  29. 

17,521.  Wolffenstein  and  Boeters.  Manufacture  of  nitro- 
compounds.    [Gar.  Appl.,  Aug.  3,  1906.]*     July  31. 

17,877.  Luck.  Treatment  and  preservation  of  explo- 
sives.    Aug.  6. 
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I  -PLANT.  APPARATUS,  AND  MACHINERY. 

Patents. 

Energy  of  cxpnnMon  of  gn-ie.s  and  vapour.s  ;     Means  for 

trarvfferring  tlie to  liquids  and  air.     G.  jMeversberg, 

Berlin.     Eng.  Pat.  15,786,  July  12,  1906. 

See  Fr.  Pat.  368,235  of  1906  ;  this  J.,  1906, 1209.— T.  F.  B. 

Mixing  liquids  in  definite  proportions  ;  Apparatus  for . 

H.  Collet,  London.     Eng.  Pat.  26,146,  Nov.  19,  1906. 

One  of  the  liquid-s  is  fed  into  a  tank  provided  with  a 
siphon,  which  discharges  into  a  smaller  cistern  placed 
below.  This  latter  cistern  is  provided  with  an  inlet  pipe 
closed  by  a  ball-  or  float-valve,  a  siphon,  and  a  large 
straight  overflow,  the  top  of  which  is  above  the  level  of 
the  siphon.  The  chemical  solution  or  other  liquid  to  be 
mixed  with  that  from  the  first  tank,  is  fed  into  this  cistern 
through  the  ball-valve,  which  closes  when  the  desired 
proportion  has  entered  the  cistern.  As  liquid  flows  from 
the  first  cistern  to  the  second,  the  latter  fills  up  to  the 
overflow,  the  siphon  is  started,  and  the  contents  of  both 
cisterns  are  emptied  into  a  mixing  tank  or  channel.  When 
the  tanks  are  emptv  the  process  starts  over  again. 

— W.  H.  C. 

Kilns ;    Jiotari/ .     W.  R.  Warren,  New  York.     Eng. 

Pat.  26,875,  Nov.  26,   1906. 

See  U.S.  Pat.  839,053  of  1906  ;  this  J.,  1907,  189.— T.  F.  B. 

Reaction -towers,  regenerative  chambers  and  the  like.  R. 
Scherfenberg,  Berlin,  Germany.  Eng.  Pat.  4366. 
Feb.  21.  1907.     Under  Int.  Conv.,  Feb.  21,  1906. 


The  bricks,  which  may  lie  of  triang\ilar.  quadranguhir,  or 
polygonal   section,    are    provided    with   several   V-'^h*>I>fd 


notches,  h,  on  their  lower  edges,  which  fit  over  the  bevel,  a, 
of  the  upper  edaes.  The  bricks  are  packed  with  the 
layers  alt<»maiy^iy  at  right  angles,  as  shown,  so  that  the 
wnoie  structure  is  well  bound  tosrether. — W.  H.  C. 


Dri/ing-stove  or  hln  [for  drying  coal,  etc.].  P.  Ostertag, 
Winterthur,  Switzerland.  Enc  Pat.  7784,  April  3, 
1907. 

The  kiln  is  intended  for  drying  substances  which,  when 
wet,  can  be  exposed  to  a  high  temperature,  biat  which,  as 
they  become  drier,  must  only  be  exposed  to  lower  tempera- 
tures to  prevent  ignition.  The  drying-stove  is  of  the 
ordinary  kind  with  superposed  rotating  floors  supported 
by  a  central  hollow  shaft  and  rotated  by  gearing.  The 
material  is  fed  on  to  the  top  floor,  and  the  hot  air  or  other 
drying  medium  which  enters  slightly  in  advance,  is  com- 
pelled by  a  partition,  carried  by  the  outer  casing,  to  travel 
round  the  annular  space  in  the  same  direction  as  the 
material  being  dried.  The  material  falls  from  floor  to 
floor,  fresh  supplies  of  drying  medium  at  suitable  tempera- 
tures being  supplied  to  eac'h  of  the  upper  floors.  The 
lower  floors  serve  to  cool  the  material  and  they  are  each 
provided  with  several  air  holes  in  the  outer  wall.  Cold  air 
enters  here,  passes  over  the  hot  material  and  through 
corresponding  ojienings  in  the  central  hollow  shaft,  from 
which  it  escapes.  The  roof  of  the  uppermost  chamber 
is  preferably  made  of  cast  iron  and  formed  like  a  floor, 
carried  by  the  central  shaft.  It  may  be  covered  with 
stones  if  desired  to  retain  the  heat. — W.  H.  C. 

Separating,  and  simnltaneously  extracting  irater  from, 
minerid,  vegetable  or  animal  substances.  Farbwerke 
vorm.  Meister,  Lucius  und  Briining,  Hoechst  am  Main. 
Eng.  Pat.  10,024,  April  30,  1907.  Under  Int.  Conv., 
May  1,  1906. 

The  substances  are  treated  by  electro-osmosis  and  this  is 
conducted  in  such  a  manner  as  to  fractionally  separate 
the  constituents.  This  is  rendered  possible  by  the  fact 
that  the  solid  particles  separate  upon  the  electrode 
(cathode)  with  varying  ease  and  rapidity,  the  finer  par- 
ticles being  the  first  to  deposit  and  coarser  particles 
separating  out  at  each  subsequent  operation. 

The  process  may  he  carried  out  intermittently  with 
mcch.anical  removal  of  the  individual  fractions  ;  or  the 
liquid  w  ith  its  susi^nded  particles  may  be  caused  to  pass 
through  a  series  of  electro-osmosis  vessels.  A  modification 
of  the  process  provides  that  the  solid  jiarticles  on  their 
way  to  the  electro<lc,  where  they  are  to  be  deposited,  are 
caused  to  pass  through  the  attenuated  liquid  surrounding 
the  other  electrode. — R.  S.  H. 

Diffusion  apparatus.  F.  von  Klaudv  and  F.  .Junger, 
Regensburg.  (;ermanv.  U.S.  Pat. '860,810,  Julv  23, 
1907. 

See  Fr.  Pat.  371,041  of  1906  ;  this  J.,  1907,  267.— T.  F.  B. 

Liquids  ;     Proce.'t.f    of    separating   the    moisture    from   the 

constituent  solids  of .     L.  C.  and  I.  S.  Merrell  and 

W.  B.  Gere,  Assignors  to  Merrell-Soule  Co.,  Syracuse, 
N.Y.     U.S.  Pat.  860,929,  July  23,  1907. 

See  Fr.  Pat.  369,337  of  1906  ;  this  J.,  1907,  110.-  T.  F.  B. 
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Patents. 

CtMii  :    Apparatus  for  thr  trashing  of ,  for  (he  fiUtrivg 

and  rteortry  of  fine  cmI  from  the  effluent  water,  avd  for 
the  suhseqiient  draining  or  drxfing  of  the  u-ashed  coal. 
J.  Shaw.  Kirbv  Moorside,  Yorks.  Eng.  Pat.  20,699, 
Sept,  18,  1906." 

Thk  washed  ooal  and  slack  from  the  washine  plant  are 
delivered  into  a  large  tank,  the  bottom  of  which  is  formed 
hv  an  inclined  travelling  l>elt.  made  of  plates  with  open 
joints,  the  descending  coal  being  guided  by  a  partition 
plate  in  order  to  prevent  escape  of  water  through  the 
rubbing  joint  at  the  lower  end  of  the  belt.  The  fine  coal 
settle*  down,  and  is  filtered  from  the  water  by  the  layer 
of  coal  on  the  l)elt.  whilst  the  drained  water  and  that 
escaping  through  an  overflow  near  the  top  of  the  tank, 
L<;  led  into  a  .<ump.  to  be  returned  to  the  washer.  The 
draining  belt  delivers  the  coal  on  to  a  similar  belt,  in  order 
to  drv  the  coal,  or  else  is  itself  prolonged  in  an  upward 
direction  for  the  same  purpose. — C.  S. 

Artificial- fuel  process  and  production.     P.  Grayson,  London . 
U.S.  Pat.  863,028,  Aug.   13,  1907. 

Skk  Eng.  Pat.  10,866  of  190.5  ;  this  J.,  1906,  308.— T.  F.  B. 

Briquettes ;  A  composition  for and  method  of  pre- 
paring same  for  use  as  fuel.  D.  Drawbaugh  and  B.  E. 
Gamble.     Fr.  Pat.  375,336,  March  4,  1907. 

C'ARBONACEOrs  material  is  powdered,  mixed  with  man- 
gane<ie  dioxide  and  incorporated  with  an  intimate  mixture 
of  hydrated  calcium  sulphate  and  chrome-gelatin  con- 
taining sufficient  water  to  form  a  binding  medium,  the 
ma««  ^ing  formed  into  briquettes  and  dried.  The 
approximate  proportions  are  powdered  carbonaceous 
material  92  per  cent.,  hydrated  calcium  sulphate  7 J  per 
cent.,  manganese  dioxide  J  per  cent. — C.  S. 

Tar  oils  :  .Applieation   of ,   for  lighting  and  heating 

in  vapour  burners.  K  DenajTouze.  Fr.  Pat.  375,540, 
March  6,   1907. 

Thk  tar  is  distilled  at  temperatures  below  200°  C,  in 
ordf-r  to  extract  the  heavy  and  medium  oils  without 
driving  over  the  vapours  of  naphthalene  which  would, 
by  ^-uhlimation,  obstruct  the  Bunscn  burner  or  the  wick 
fonveying  the  oil  to  the  vaporising  chamber.  The  dis- 
tillates are  then  redi-stilled  slowly,  in  order  to  keep  back 
the    viscou.'*    and    less    readily   combustible    constituents 

Cent.  The  vaftori-nation  of  the  resulting  oils  at  the 
of  the  RunKen  burner,  and  their  combustion  under 
the  incandetwence  mantle,  are  facilitated  bv  providing 
the  vaporiser  with  a  large  heating  surfa^-e,  by  arranging 
for  an  aViundant  supply  of  air  to  the  Bunsen  burner,  and 
by  forminit  the  comnustible  mixture  in  a  chamber  con- 
veniently cloiie  to  the  burner. — C.  S. 

RrtorU:  Refrartnry  lining  for .     F.    B.    Smith    and 

O.  C  Glynn,  Io4a,  Kan.-i.  U.S.  Pat.  860,701,  July  23. 
1907.  ' 

The  lurivf  of  the  firerlay  retort  is  first  coated  with  a 
mixture  of  alumina  and   magnenia  with  calcium  fluoride. 
Thi«   fiMie«   to  an  enamel   which  aiiheres 
both  to  the  firer  lay  and  to  tho  refra<  tory 
eOAtJan;.       This    latt*-r    w    a    mixture    of 
nfraetoTT   materials,    carlx>nindrim    and 

ihim  oxide.     This  is  put  on  over  the  jf 

imel  "  and  fired.  -W.  H.  C.  /r 


fins  grnfrniingapjinratus.      A.  li^jsenljerj;. 
Ixmdon.     Eng.    Pat.    16,{i01,  July  26. 


Oas  and  its  hy  products  from  coal,  peat  and  similar  sub- 
stances ;  Method  for  producing .     F.  Fritz,  London. 

Eng.  Pat.  20,359,  Sept.  13,  1906. 

The  coal  or  peat  is  first  carbonised  in  continuously- 
working  retorts  provided  with  chain  conveyors  or  tho 
like,  and  then  drops  into  a  retort  where  it  is  queue; hod 
by  a  spray  of  finely  atomised  water,  or  a  jet  of  air  and 
atomised  water,  for  the  production  of  water-gas  and 
ammonia. — H.  B. 

Gas  producers.     0.  L.  Armstrong,  St.  Louis,  U.S.A.     Eng. 
Pat.  24,666,  Nov.  3,  1906. 

See  U.S.  Pat.  837,026  of  1906  ;  this  J.,  1907, 144.— T.  F.  B. 

Oas  ;  Apparatus  for  the  manufacture  of .     J.  S.  Smith, 

Chicago,  111.     U.S.  Pat.  859,988,  July  16,  1907. 


"  Gas  generating  materials "  are  injected  through  tho 
orifice,  7,  into  the  chamber,  or  "  cupola,"  A,  in  such  a  way 
that  they  strike  violently  against  the  curved  wall  or 
"  breaker,"  6.  The  resulting  gas  passes  upwards  into 
the  chequer-work  chamber,  15,  as  indicated  by  the  arrows, 
then  passes  downwards  and  mixes  with  gas  produced  in 
the  retort,  8,  the  mixture  finally  escaping  through  the 
outlet,  16.  "  Gas  producing  materials  "  are  fed  into  the 
retort,  8,  at  the  top,  and  tho  gas  produced  escapes  through 
the  perforations,  12,  and  passes  up  the  annular  pipe,  13, 
to  the  mixing  chamber,  l."). — W.  H.  C. 

Producing  gas  ;  Apparatus  for .     J.  S.  Smith,  Chicago, 

111.     U.S.  Pat.  859,989,  July  16,  1907. 


Ser.  7t.   Pat.   370,270  of  lfl06;    thi«  J., 
1W»7.'3I0.-T.  F.  B. 


Sept.  16,  1C07.] 
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The  coal  is  fed  through  the  hopx)er,  9,  into  the  generator 
chamber,  2,  the  lower  part  of  which  is  filled  with  water. 
The  coal  is  supported  by  the  travelling  bottom,  4,  which 
dips  at  places,  as  shown,  below  the  level  of  the  water  seal ; 
it  is  carried  forward  and  caused  to  "  wedge  "  between 
the  bottom  and  the  roof.  The  ashes  are  carried  below 
the  water  and  discharged  through  the  opening,  35.  The 
upper  part  of  the  generator  is  surrounded  by  a  water 
jacket,  3.  from  which  steam  can  be  supplied  to  the  gener- 
ator bv  the  pipes,  28,  32,  34.  Air  enters  through  the 
pipe.  12,  and  producer-gas  escapes  bv  the  pipe,  23. 

— W.  H.  C. 

Gaa  ;    Illuminating  liquefied ,  and  method  of  treating 

distillation  gases  to  produce  the  same.     H.  Blau,  Augsburg, 
Germany.     U.S.  Pat.  862,383,  Aug.  6.  1907. 

See  Fr.  Pat.  347,508  of  1904  ;  this  J.,  1905,  430.— T.  F.  B. 

Gas  generator.     V.  Sepulchre,  Paris.     U.S.  Pat.  863,323, 
Aug.   13,  1907. 

See  Fr.  Pat.  361,127  of  1905  ;  this  J.,  1906,  583.— T.  F.  B. 

Cooling  and  purifying  gases  ;    Apparatus  for .     A. 

Meyer  and  E.  Hastert,  Dudelange,  Luxembourg.     Fjig. 
Pat.  17,999,  Aug.  10,  1906. 

See  Fr.   Pat.  369,305  of  1906  ;   this  J.,  1907,  85.— H.  B. 

Gases  ;    Treatment  of for  tlie  extraction  of  ammonia 

therefrom.     W.  Feld.  Honningen  on  Rhine,  Germany. 
Eng.  Pat.  18,505,  Aug.  17,  1906. 

See  Fr.  Pat.  369,258  of  1906  ;   this  J.,  1907,  87.— T.  F.  B. 

Ammonia   recovery  gas   plants.     W.    J.    Crosslev   and   T. 
Rigby,  Manchester.     Eng.  Pat.  24,144,  Oct.  30,  1906. 

The  recovery  plant  is  designed  for  use  with  producers 
working  with  an  excess  of  steam,  whereby  the  destruction 
of  ammonia  is  avoided.  The  hot  gases  from  the  producer 
flow  through  a  horizontal  scrubbing  tank  of  the  kind 
described  in  Eng.  Pat.  20,716  of  1901  (this  J.,  1902,  1268), 
through  which  there  flows,  in  counter-current,  a  scrubbing 
liquor  containing  0*5  per  cent,  or  less  of  free  sulphuric 
acid.  The  hot  liquor,  on  leaving  the  tank,  is  pumped  to 
the  top  of  a  tower  filled  with  checker-work,  and  descends 
through  the  latter,  meeting  an  upward  current  of  air, 
which  is  thereby  heated  and  saturated  with  water  vapour, 
prior  to  entering  the  producer.  The  liquor,  cooled  by  the 
air,  on  leaving  the  tower,  returns  to  the  inlet  end  of  the 
scrubbing  tank.  The  gases  are  thus  scrubbed  by  an 
acidified  solution  of  ammonium  sulphate,  which  simul- 
taneously fixes  the  ammonia  and  recovers  the  latent  heat 
of  the  condensing  steam,  subsequently  giving  up  the  heat 
to  the  air  required  by  the  producer. — H.  B. 

Sulphur  ;  Extraction  of from  gangue  or  otJier  material. 

A.  J.  I3oult.     From  E.  Giinther  and  R.  Franke.     Eng. 
Pat.  11,187,  May  13,  1907.     -See  VU. 

Carbide ;     Manufacture    of .     H.    L.     Hartenstein, 

Constantine,  Mich.,  U.S.A.     Eng.  Pat.  12,465,  May  29, 
1906. 

See  reissue  No.  12,519,  dated  Aug.  7,  1906,  of  U.S.  Pat. 
819,222  ;    this  J.,  1906,  842.— T.  F.  B. 

Hydrocarbon   for   explosion   motors    and   other    purposes. 
G.  T.  B.  Cobbett.     Fr.  Pat.  375,735,  March  15,  1907. 

Petroleum  spirit  is  employed  to  dissolve  a  certain 
quantity  of  shale  oil,  previously  refined  with  sulphuric 
acid,  and  the  solution  is  afterwards  refined  with  sulphuric 
acid,  followed  by  treatment  with  oxalic  acid  or  other 
decolorising  agent.  The  pro])ortion  of  shale  oil  varies 
according  to  the  destined  uses  of  the  product :  about 
25  per  cent,  being  added  to  produce  a  fuel  for  heavy  motors, 
and  50  per  cent,  for  fuel    for  lighter  motors. — C.  S. 


Metallic    incandescence    bodies    for    electric    glow-lamps  '; 

Method   of   producing .     P.    M.    Justice,    London. 

From  Deuts.  Gasgliihlicht  A.-G.,  Berlin.  Eng.  Pat. 
18,622,  Aug.  20,  1906. 

SEEFr.  Pat.  368,225  of  1906;  this  J.,  1906,  1212.— T.  F.  B. 

Filaments  of  metallic  tungsten  or  molybdenum  for  electric 

incandescent  lamps  j   Manufacture  of -.     A.  Ivederer, 

Vienna.     Eng.  Pat.  18,738,  Aug.  21,  1906. 

Metallic  tungsten  or  molybdenam,  or  a  mixture  of  these, 
or  their  lower  (conducting)  oxides,  are  mixed  with  an 
agglutinant  consisting  of  camphor,  pinene  hydrochloride, 
or  other  volatile  aromatic  compound  having  a  melting- 
point  exceeding  30°  C.  and  a  boiling-point  exceeding 
70°  C.  The  crumbly  mass  is  formed  into  filaments  by 
pressure,  and  these  are  then  heated  in  absence  of  air,  to 
volatilise  the  agglutinant  and  ultimately  consolidate  the 
filament. — H.  B. 

Tun/jsten  or  alloys  thereof   [for  electric  lamp  filaments]  ; 

Manufacture  of  ductile .     Siemens  und  Halske  A.-G. 

Eng.  Pat.  3174,  Feb.  8,  1907.    See  XIB. 

Metallic  conducting  bodies  for  incandescence  lamps  ;  Process 

for    making .     A.    Just,    F.    Hanaman,    Verein. 

Elektricitats  A.-G.,  H.  Landesberger,  and  I.  Salzmann. 
First  Addition,  dated  May  31,  1906,  to  Fr.  Pat.  358,272, 
Oct  4.  1905. 

See  Eng.  Pat.  11,944  of  1906  ;  this  J.,  1907,  675.— T.  F.  B. 


III.-DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,     PETROLEUM, 

AND    MINERAL    WAXES. 

Thiophen ;     Determination    of    — — .      V.  Paolini.     GaZ. 
chim.  ital.,  1907,  37, 1.,  58—62. 

One  grm.  of  pure  thiophen  was  shaken  with  15-15  grms. 
of  mercuric  acetate  in  60  grms.  of  water.  A  white  crystal- 
line powder  separated,  insoluble  in  all  neutral  solvents, 
but  soluble  in  boiling  acetic  acid.  This  compound  has  the 
same  properties  as  that  described  by  Dimroth  (Ber.,  32, 
758) ;  its  composition  is  not  C4.H2S(HgOC2H30)HgOH. 
as  stated  by  that  author,  but  C4H4S(HgC.,H302)4.  On 
heating  6  grms.  of  this  compound,  suspended  in  50 — 60 
grms.  of  water,  with  I  grm.  of  sodium  chloride 
dissolved  in  water,  the  corresponding  chloro-compound, 
C4H4S(HgCl)4,  was  obtained  as  a  white,  insoluble 
micro- crystalline  powder.  The  hj'droxy-compound. 
C4H4S(HgOH)4,  produced  by  boiling  the  chloro-compound 
with  aqueous  alkalis,  explodes  on  heating,  with  separation 
of  metallic  mercury  in  the  form  of  a  mirror. — A.  S. 

Petroleum;  Accumulation  of in  pools.     Report  of  U.S. 

Geological    Survev.     Oil,    Paint,  and    Drug    Reporter, 
Aug.   19.     [T.R.]' 

The  primary  object  of  this  investigation  was  to  make 
clear  certain  facts  concerning  the  accumulation  of  ix;tro- 
leum  in  pools  as  found  in  develoi^ed  areas,  so  that  the 
deductions  drawn  therefrom  might  be  put  to  practical 
use.  Three  questions  have  been  dealt  with :  first, 
the  determination  of  the  physical  laws  under  which 
oil  accumulates  in  pools ;  second,  how  many  of  the 
conditions  of  thLs  accumulation  can  be  dctcrtuined  jirior 
to  actual  test  by  the  drill  ;  and  third,  the  practicability 
of  mapping  an  oil  sand  on  the  basis  of  a  comjiaratively 
small  number  of  well  records.  The  area  selected  for  study 
is  that  portion  of  the  Appalachian  oil  field  comprising  the 
Steubenville  (Ohio- West  Virginia)  and  the  Burgcttstow-n 
and  Claysville  (Pennsylvania)  quadrangles,  within  which 
lie  most  of  the  white-oil-producing  sands  of  the  Appal- 
achian field.  This  area,  about  680  sqtiare  miles  in  extent, 
has  been  tested  by  numerous  wells  and  includes  large 
and  well  developed  oil  pools  from  the  Berea,  Hundred-Foot, 
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the  Gordon,  the  Fourth  nnd  the  Fifth  sands.  Tlie 
conditions  of  acoiuuulrttion  subject  to  determination  prior 
to  actual  test  by  the  drill  .ire  defined,  and  a  method  of 
niAPpink;  oi!  sands  on  the  basis  of  a  niininuiin  ninnber  of 
vrpll  reconU  is  desorilvtl.  covering  the  general  conditions 
in  the  Apjvilachian  oil  fields,  the  theory  of  accumulation 
of  oil  and  gas,  the  pra<'tical  application  of  principles 
povemini:  the  accumulation  of  oil,  and  the  method  of 
investigation. 

PttroUum  exports  of  California,     Bd.  of  Tr.  J.,  Aug.  24, 
1907.     [T.R] 

Thb  quantity  of  }x>troleum  exported  during  tho  first  six 
months  of  the  current  year  amounted  to  over  31  million 
gallons,  valuctl  at  1.31)4.434  dols.  ;  the  exports  during 
the  year  1906  to  nearly  41i  million  gallons  (1,627,313 
doU.') ;  during  1905  to  nearly  12J  million  gallons  (389,400 
d'jL-*.) ;  during  1004  (the  first  year  of  this  trade)  to  nearly 
2  million  gallons  (123.2r>t)  dols.).  A  pipe-line  has  been 
laitl  from  the  oil  fields  in  Bakers  field  to  the  refinery  at 
Point  Kiohmond.  on  the  Bay  of  San  Francisco,  where  the 
vessels  are  loaded. 

Petroleum  ;  Cotnposiiion  of  crude  Boryslaw ,  from  the 

third    level.      M.    Wielez\Tiski    and    J.    Gruszkiewicz, 
Xaphta  ;    Petroleum,  190*7,  2,  917. 

The  cnide  oil  obtained  from  the  third  oil  horizon,  tapped 
by  the  Xatan  borehole  at  a  depth  of  1272  metres,  has 
approximately  the  .same  composition  as  that  from  the 
higher  levels,  except  that  the  paraffin  content  is  rather 
smaller.— C.  S. 

PetroUum  ;  Composition  of   Roumanian .      P.  Poni. 

Monit.   Petr.   Roum.    1907,   No.   20;  Petroleum,    1907, 

2.  9ia 

The  author  finds  that  Campina  oil  contains  ready-formed 
aromatic  hydrocarbons,  to  an  extent  exceeding  20  per 
cent,  of  the  fractions  distilling  over  between  35°  and  70°  C. 
Large  quantities  of  naphthenes  are  also  present. — C.  S. 

Mineral  hihrirating  oil  nnd  pttrol-eum  residuum  ;  Influence 

of   tenter   on    the   flashing   jxiivl   and   vifico/tily   of . 

K.  <'harit«hkow,  Wcstnik.  shirow.  prom.   lt)07,  8,  <50  ; 
C'hem.-Zeit.  1907,  31,  Kc)).  370. 

Tn«  i>rc.scnce  of  small  traces  of  water,  difficult  lo  eliminate 
by  settling  or  heating,  affects  the  accuracy  of  the  flashing- 
point  test,  the  vapour  from  1  per  cent,  of  water  extinguish- 
ing the  test-flame.  In  high-flash  oils  (above  150°  C.)  the 
water  can  be  separated  by  adding  petroleum  spirit 
(b.  p.  70"' <-'.),  and  filtering  through  jiaper  or  cottonwool. 
Cakium  chloride  will  also  serve  to  extract  the  water,  but 
the  oil  must  then  be  diluted  with  petroleum  spirit  till  the 
mixtiirf  ix  •«jK-<ifi<ally  lighter  than  the  chloride,  or  the 
I'  '  ven    part    with    water    to    the    oil.       Before 

*»:  tla^h  U'Ht,  the  diluent  is  exfK^led  by  heating 

U>  ■-.  .-•  (  .,  aH!«isto«l  by  an  air  blast.  In  the  case  of 
lighter  oiU.  thi-  waU  r  is  pref<rablv  removed  by  distillation 
with  tb-  fr.i'tion  l6<J-180'-(:..  the  distillate  Ix-ing 
*'  "''••'1.  carefully  Beparate<l  from  the  water  in 

a  fnnnfl,  and  returned  to  the  residue  in  tho 

■*•"       '  y  f>(  thick  and  vincouH  oils  is  unaliecU^d, 

^  **»*  '  ratuB,  by  the  presence  of  3 — i  per  cent' 

of  wal<  ..  ' 

PdrtiU.um  ether  as  an  rztrarting  medium  ;  A  Mturee  of  error 
in  the  use  of  .     J.  Marshall.     See  XX. 

Patxhts. 

fhMillinq  organir  mnlter  ;  Meth/td  of .     T.  M.  U.  von 

V'ttt.  Htoekholm,  .Sweden.      I'.S.  Pat.  RBO.O.IK   .July  Ifl 

Mun.  '      ' 

Tmb  material  to  be  di^tilkd  i-  •  iiartr'd  int-i  a  series  of 
tttUtrU.  The  first  retort  iji  heated  by  direr:t  fire  and  the 
waate  Ka«*«  p««a  rmind  tb«  rc«t  of  "the  rctortu  in  turn. 
Tb«)  {iroduetA  of  dwtillation  from  the  first  retort  are  parsed 


round  the  succeeding  charges,  whereby  the  lattor  receive 
a  preliminary  heating,  and  the  vapours  are  partially 
condensed  and  separated.  The  gases  escaping  at  tho 
end  of  tho  series  are  passed  through  an  external  condenser, 
and  the  uncondcnsed  gas  is  returned  through  the  series 
of  charges,  so  that  it  absorbs  heat,  after  which  it  is  used 
to  fire  the  first  charge.  When  the  first  charge  is  exhausted, 
it  is  emptied  out,  and  the  retort  recharged  and  connected 
at  the  end  of  the  series,  the  former  No.  2,  becoming  No.  1, 
and  being  heated  by  direct  fire. — AV.  H.  C. 

Carbonizing  apparatus  for  wood,  peat,  and  the  like. 
R.  Juergensen,  Ziskow,  Austria-Himgary.  U.S.  Pat. 
860,483,  July  16,  1907. 

The  apparatus  consists  of  a  carbonizing  chamber  fitted 
with  a  number  of  horizontal  heating  pipes  and  valved 
connections  between  these  pipes  and  a  drying  chamber, 
which  latter  is  fitted  with  a  number  of  channels  opening 
into  the  atmosphere.  There  is  also  a  cooling  chamber 
provided  with  a  number  of  radiation  pipes  in  comnmnica- 
tion  with  the  furnace.  The  carbonizing  chamber  is  placed 
in  "  interrupted  communication  "  with  the  other  chambers. 
To  facilitate  discharging  the  contents,  the  bottom  of  the 
apparatus  slopes  lengthwise  and  also  from  the  centre 
towards  both  sides. — C.  S. 


Acetone  ;  Manufacture  of .     L.  A.  A.  Pages,  E.  C.  A. 

Camus,  and  R.  P.  T.  Duchemin,  Paris.  Eng.  Pat. 
13,508,  June  1 1,  1907.     Under  Int.  Conv.,  July  27,  1906. 

See  Addition  of  July  27,  1906,  to  Fr.  Pat.  361,379  of  1905  ; 
this  J.,  1907,  43.— T.  F.  B. 

Alpha  Naphthylamine  ;  Manufacture  of  pure .    Chem. 

Fab.  vorm.  Weiler-ter  Meer,  Uerdingen  a/Rhein, 
Germany.  Eng.  Pat.  16,446,  July  17,  1907.  Under 
Int.  Conv.,  Aug.  1,  1906. 

Commercial  a-naphthylamine  (solidifying  point, 
44 — 45°  C.)  is  heated  with  8 — 15  per  cent,  of  xylene, 
solvent  naphtha,  or  similar  organic  solvent,  and  the 
mixture  is  allowed  to  cool  and  solidify.  The  mass  is 
broken  up  and  treated  in  a  hydro-extractor,  when  a 
product  is  obtained  free  from  j8-nai)hthylaminc  and 
having  a  solidifying  point  of  47°— 48°  C.  The  expelled 
liquid  contains  the  ft-  and  tho  remainder  of  the 
a-naphthylamine,  and  after  driving  off  tho  solvent,  the 
residue  is  dissolved  in  warm  dilute  hydrochloric  acid. 
On  coolinii,  most  of  the  a-naphthylamine  is  precipitated 
as  hydrochloride  and  is  filtered  off.  From  the  filtrate  the 
pure  /3-naphthylaniine  is  precipitated  as  sulphate  by  the 
addition  of  dilute  sulphuric  acid. — W.  H.  C. 

Petroleum ;    Method  of  and  automatic  electron  ioniser  for 

treating  cold  crude  ■ or  any  of  its  distillates  to  obtain 

an  explosive  mixture  for  use  in  internal  combustion 
engines.  D.  Martini,  London.  Eng.  Pat.  13,840, 
June  16,  1906. 

Air  is  ioni.sed  by  drawing  it  (by  means  of  the  suction 
stroke  of  the  engine)  through  a  tube  filled  with  coj)per 
.scrajis  and  then  through  a  "  eparking  chamber  "  (;oiuposed 
of  a  number  of  positive  and  negative  metallic  electrodes 
))rovided  with  a  number  of  alternately  disposed  ])oint8, 
where  it  i.s  expo.sed  to  the  action  of  a  current  of  preferably 
about  4(KM)  volts.  The  ionised  air  enters  an  atomising 
c:hamber  (a  hollow  sphere  with  spiral  flanges)  where  it  is 
mixed  with  finely-sprayed  petroleum,  also  drawn  in  by 
the  suction  stroke  of  the  engine,  the  mixture  being  then 
passed  through  a  "  cone  chamber  "  containing  relatively 
adjustable  7)ositivo  and  negative  metallic  electrodes  also 
provided  with  fioints.  Tho  electrodes  are  "  stepped  "  in 
such  a  inann(T  tliat  the  mixture  of  oil  and  air  receives  in 
succession  a  two-,  four-,  six-  and  eight-fold  expansion, 
and  at  the  same  time  is  exposed  to  the  action  of  an  alter- 
nating current  of  4000  to  6(X)0  volts,  according  to  the 
class  of  oil.  This  treatment  releases  certain  radioactive 
forces  present  in  tho  oil,  and  furnishes  a  cloud  like  mixture 
the  individual  corpuscles  of  which  arc  of  tho  requisite  size 
for  complete  explosion. — C.  S. 


Sept.  16,  1907.] 


Cl.  IV.— colouring  matters  &   DYESTUFFS. 


959 


Mineral  oil ;   Refining by  fractional  distillation.     J. 

Noad,  East  Ham,  and  E.  J.  Townsend,  London.     Eng. 
Pat.  22,395,  Oct.  10,  1906. 

See  Fr.  Pat.  370,603  of  1906  ;  this  J.,  1907,  250.— T.  F.  B. 

Hydrocarbon   oils ;    Mtlltod  of  producing   purified . 

L.   B.   De  Camp,  Alhambra,  Cal.     U.S.   Pat.   861,232, 
July  23,  1907. 

The  product  of  oil  wells,  consisting  of  an  emulsion  of 
asphaltum,  hydrocarbon  oil,  water,  and  a  light  brown 
granular  salme  substance,  in  the  form  of  a  dark  coloured, 
non-translucent  fluid  of  considerable  viscosity,  is  passed 
in  a  stream,  vertically  over  a  heated  coil,  to  break  up  the 
emulsion,  and  remove  the  water  and  saline  substance. 
The  upper  portion  of  the  coil  is  kept  at  a  higher  tempera- 
ture than  the  lower  portion,  by  exhausting  the  heating 
medium  of  the  coil  at  different  points  below  the  inlet. 
The  temperature  of  the  medium  and  of  the  coil  is  arranged 
so  that  the  total  evaporation  of  the  water  will  exceed  the 
volatilisation  of  the  lighter  portions  of  the  oil. — W.  C.  H. 

Petroleum  ;    Process   and   apparatus   for   distilling . 

C.  J.  Faller  and  U.  Ganz.     Fr.  Pat.  375,889,  March  19, 
1907. 

To  prevent  danger  of  explosion,  a  certain  quantity  of 
water,  containing  a  salt  of  potassium  or  sodium,  is  intro- 
duced into  the  still  with  the  oil,  and  is  vaporised,  either 
by  the  st«am  from  the  water-jacket  of  the  still  or  by  an 
internal  steam  coil,  the  water  vapour  thus  produced  being 
conducted,  by  means  of  a  series  of  pipes  arranged  inside  the 
still,  to  the  space  above  the  surface  of  the  oil,  where  it 
mixes  with  the  oil  vapours  and  removes  those  of  an 
explosive  character.  The  residual  oil  is  suitable  for 
lubricating  quick-running  machinery  and  is  not  decom- 
posed at  high  temperatures.  A  filtering  and  a  condensing 
apparatus  are  connected  with  the  still,  the  former  to 
facilitate  the  collection  of  an  inodorous  distillate,  suitable 
for  oiling  parquet  floors,  and  the  condenser  for  collecting 
a  product  capable  of  replacing  oil  of  turpentine. — C.  S. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Dyewood  industry   of  Jamaica.     U.S.   Cons.   Reps.,  July, 
1907.     [T.R.] 

The  Jamaican  output  of  logwood  represents  about  one- 
fifth  of  the  world's  supply.  Within  the  past  few  years  two 
factories  have  been  established  in  Jamaica  for  the  purpose 
of  extracting  the  colouring  matter  from  the  wood.  Since 
the  establishment  of  these  factories  the  consumption  of 
logwood  has  increased,  with  consequent  higher  prices  to 
the  growers. 

Notwithstanding  the  advances  made  in  coal-tar  colours, 
the  shipment  of  logwood  and  fustic  forms  an  increasing 
factor  in  the  trade  of  Jamaica. 

Sodium  hyposulphite  {hydrosulphite) ;     Use  of as  a 

reducing  agent  for  organic  substances.     E.  Grandmougin . 
J.  prakt.  Chem.,  1907,  76,  124—142. 

The  method  already  described  (this  J.,  1906,  805,  1142) 
is  most  conveniently  carried  out  in  neutral  or  weakly 
alkaline  solution  and  has  been  extended  to  the  following 
substances.  Hydroxyazobenzene  yields  aniline  and  p- 
aminophenol.  Benzeneazosalicylic  acid  yields  aniline  and 
p-aminosalicfylic  acid.  Ponceau  2R  gives  xylidine  and 
the  acid  sodium  salt  of  l-amino-2-naphthol-3 :  6-disul- 
phonic  acid.  Ponceaxi  2G  gives  aniline  and  the  same 
sulphonic  acid  as  in  the  preceding  case.  Orange  G  gives 
aniline  and  the  acid  sodium  salt  of  l-amino-2-naphthol- 
6  :  8-disulphonic  acid.  Crystal  Ponceau  gives  a-naphthyl- 
amine  and  the  same  acid.  Bordeaux  S  gives  naphthionic 
acid  and  the  acid  sodium  salt  of  l-amino-2-naphthol- 
3 :  6-disulphonic    acid.     Azo    Rubine    gives    naphthionic    i 


acid  and  2-amino-l-naphthol-4-sulphonic  acid,  the  latter 
being  also  obtained,  together  with  aniline,  from  anilineazo- 
l-naphthoI-4-sulphonic  acid.  Benzeneazo-1 -hydroxy- 
naphthoic  acid  yields  4-amino-l-hydroxynaphthoic  acid, 
and  benzeneazo-j3-naphthylamine  gives  1  :  2-naphthylcne- 
diamme,  aniline  being  in  each  case  also  obtained.  Benzene- 
azo-p-ethoxybenzene  is  reduced  partly  to  the  corre- 
sponding hydrazo  compound  and  partly  to  aniline  and 
7)-phenetidine.  Alizarin  Yellow  B  and  Alizarin  Yellow 
GG  are  normally  reduced  to  the  corresponding  amino- 
salicylic acids  and  p-phenylenediamine,  but  the  o-nitro- 
benzeneazosalic5'lic  acid  furnishes  benzotriazole-2-salicylic 
acid.  o-Nitrobenzeneazophenol  gives  p-hydroxyphenyl- 
aziminobenzene  oxide, 

C6H4<^  ">N.C6H4.0H,  m.  pt.  232—233°  C. 

From  o-nitroazobenzene  are  produced  aniline,  o-phenyl- 
enediamine,  phenylaziminobenzene,  and  phenylazimino- 
benzene  oxide.  p-Nitrophenol  is  readily  reduced  to 
p-aminophenol.  and  nitroso-/3-naphthol  gives  1-amino- 
2-naphthol-4-sulphonic  acid.  Quinizarin  yields  Leuco- 
quinizarin  II, 

and  Alizarin  yields  probably  1  :  2-dihydroxyoxanthranol. 
Finally,  Indigo  is  smoothly  reduced  to  Indigo  Wiite. 

—J.  C.  C. 

Patents. 

5-Oxy-l.2-naphthimidazole-7 -sulphonic  acid  ;   Manufactxire 

of  derivatives   of .     C.    D.    Abel,    London.     From 

Act.-Ges.  f.  Anilinfabr.,  Berlm.  Eng.  Pat.  16,086, 
July  16,  1906. 

See  Ft.  Pat.  368,297  of  1906  ;  this  J.,  1906, 1215.— T.  F.  B. 

Para-nitrodiphenylamine ;      Manufacture     of     ,     or 

homologues  or  derivatives  thereof.  A.  G.  Bloxam, 
London.  From  Act.-Ges.  fiir  Anilinfabr.,  Berlin. 
Eng.  Pat.  24,091,  Oct.  29,  1906. 

It  has  not  been  possible,  up  to  the  present,  to  condense 
p-chloronitrobenzene  with  aniline,  but  the  patentees  have 
found  that  in  the  presence  of  cuprous  iodide  or  of  a  mixture 
of  copper  and  iodine,  condensation  may  be  effected  with 
any  aromatic  amino  compound,  according  to  the  genera  1 
equation  : — 

CI.C6H4.NO2  +  NH2.R  =  R.NH.C6H4.NO2  +  HCl. 
For  example,  10  parts  of  p-chloronitrobenzene  are 
mixed  with  0-1  part  of  iodine  and  0-3  part  of  finely- 
divided  copper,  the  nnixture  is  heated  until  it  loses  its 
colour  owing  to  forniation  of  cuprous  iodide,  and  then 
75  parts  of  aniline  and  5  parts  of  potassium  carbonate 
are  added,  and  the  mass  heated  in  a  reflux  apparatus  for 
20  hours  in  order  to  obtain  p-nitrodiphenylamine. — F.  M. 

Tertiary  bviyl-xylene  or  tertiary  butyl-toluene ;  Manufac- 
ture of .     A.  G.  Bloxam,  London.     From  Act.-Ges. 

f.  Anilinfabr.,  Berlin.     Eng.  Pat.  28,147,  Dec.  10,  1906. 

Sbe  Ft.  Pat.  372,603  of  1906  ;  this  J.,  1907,  638.— T.  F.  B. 

p-Aminodiphenylamine ;  Process  for  making  a   new  sul- 
phonic acid  of .     Act.-Ges.  f.  Anilinfabr.     Ft.  Pat. 

376,566,  June  16,  1906. 

See  Eng.  Pat.  13,772  of  1906  ;  this  J.,  1907,  146.— T.  F.  B. 

Colo}iring  matters  containing  sulphur  [Thioindigo  dyestuffs]  ; 

Manufacture  of .     J.  Y.  Johnson,  London.     From 

Badischo   Anilin   und   Soda   Fabrik,   Ludwigshafen   on 
Rhine,  Germany.     Eng.  Pat.  17,558,  Aug.  .3',  1906. 

See  Fr.  Pat.  373,513  of  1906  ;  this  J.,  1907,  680.— T.  F.  B. 

Vat   colouring   matter   containing   sulphur ;  Production  of 

.     Badische  Anilin   und   Soda   Fabrik.     Eng.    Pat. 

28,578,  Dec.  14,  1906.     Under  Int.  Conv.,  Jan.  2'2,  1906. 

See  Fr.  Pat.  373,513  of  1906  ;  this  J.,  1907,  C80.— J.  C.  C. 
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AMraquinoHf  compound  and  process  of  mahivg  same. 
M.  Isler  and  F.  Knoor.  MiiunluMin.  Assignors  to  Badische 
Anilin  und  S<^>da  Fubrik,  Ludwigsluifon  on  Rhino, 
Germany.     U.S.  Pat.  81)3,397,  Aug,  13,  1907. 

Skk  Ft.  Pat.  3d5.9-2l)  of  19(>6  ;  this  J..  15X)G,  979.— T.  F.  B. 

AHthraetne  dytstuff  and  process  of  mahiny  same.  F.  Kacer, 
Mamihoini,  Assignor  to  Badisclie  AniHn  und  Soda  Fabrik, 
Ludwigshafon  on  Rhine,  IJermanv.  U.S.  Pat.  803,401, 
Aug.  13.  UXt7. 

See  tjig.  Pat.  •_H>,633of  1906;  this  J.,  1906,  1143.— T.  F.  B. 

DyeMuffs  :  Production  of  red.  vat-dyeing .     Badische 

Anilin  und  Soda  Fabrik.     1st  Addition  dat<>d  Feb.  22, 
19<I7,  to  Fr.  Pat.  365,920.  May  4, 1906  (this  J.,  1906,  979). 

DYESTirt"s  resembling  those  described  in  the  chief  patent 
are  obtained  by  condensing  /3-dilialogen  derivatives  of 
anthrai|uinone  with  two  molecular  |)roportions  of  1-amino- 
anthr!»<iuinone,  its  derivatives  or  diaininoiuithniquinones, 
according  to  the  method  already  detiiilcd.  With  alkaline 
hyposulphite  solution,  yellowish-red  vats  are  obtained 
iii  which  cotton  is  dyed  in  red  shades.  The  dyestuffs 
obtained  from  1-aminoanthraquinonc  furnish  shades 
redder  than  do  those  prepared  from  the  diaminoanthra- 
qainones. — J.  t'.  C 

Indigo    WhUe  ;  Production  of  dry  and  stable  alkali  salts 

of .      Badische    Anilin    und    Soda    Fabrik.       1st 

Addition,   dated    Mar.     14,     1907    (under    Int.    Conv., 
Feb.  16.  1907),  to  Fr.  Pat.  360.447.  Dec.  9,  1905. 

See  Eng.  Pat.  6336  of  1907  ;  this  J.,  1907,  605.— J.  C.  C. 

Indozyi  and  ita  homologues,  analogues,   and  derivatives  ; 

Production  of .  ■  Badische  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  376,095,  March  25,  1907.     Under  Int.  Conv., 
May  5.  1906. 

See  Eng.  Pat.  12,243  of  1906  ;  this  J.,  1907,  88.— T.  F.  B. 

DyeMuff  of  the  oxazine  series  [from  gallocyanine']  and  its 

Uuco-derivative  ;  Manufacture  of  a .     P.  A.  Newton, 

London.      From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  20,802,  Sept.  19,  1906. 

See  Fr.  Pat.  369,835  of  1906  ;  this  J.,  1907,  195.— T.  F.  B. 

p-Diaminoanthrarufinmonosulphonic  acid  and  p-diamino- 
ckrytazinmonosidphonic    acid;     Method   of     production 

of .     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

376,109,  .Mar.  25,  1907.     Under  Int.  Conv..  Sept.  4,  1906. 

The.se  arids  are  prepared  by  heatmg  the  corresponding 
dijralphonic  acids  with  8ui[)huric  acid  in  [)resencc  of  a 
reducing  agent,  whereby  one  sulphonic  acid  group  is 
fliminatf^.  Example  1  :  W)  kilos,  of  diaminochrysazin- 
dL«ulphfmic  afid  are  mi.\pd  with  5W  kilos,  of  sulphuric 
a'^id  (63°  B.)  and  26  kilos,  of  boric  acid  and  heated  to 
Wf  V.  I — 2  kiloB.  of  stannous  chloride  or  4  kilos,  of  iron 
filingR  are  now  added,  and  the  temperature  kept  at  130°  C. 
until  th"  mf>no)njl phonic  acid  is  formed,  as  shown  by 
it«  nihility  in  water.     'I'hc  mass  is  poured  into 

wa"  iT'^duct  iv)lat<d  by  filtration.      Kxamjjle  2  : 

W>  F.  'nin' -inthrarufindiHulphonic  acid  arc  uiixcd 

with  :<•"  r...  .-  .  f  :1;  liiiri'-  :icid  (63"  H.)  and  20  kilos. 
of  K  r  v  ;.l  M.ri  ).<  ,f,..i  to  Vlif'C.  2—4  kilos,  of  phenol 
\T'-  ■'\i\-<i  and  the  <-nd  of  the  reaction  determined  by 
:.'  I.-  '.f  Xhf  (ifi»^trf>«cope.  The  product  is  worked  up 
'•'  r<-  In  a  further  examydc,  the  same  mixture  is 
I.'  .'•<!  to  \C^f  ('.  and  1—2  kilon.  of  the  leuco-comyMjund 
lA  (lw;..m'-»«nthr(initindiiailphfjnic  acid  adde<J. — J.  (J.  (;. 

CUoToamxnophrnUjiulphfmie   acid ;    Produdion   of  a  new 

.     Farbenfalir.  vwm.  F.  Bayer  und  (k».     Fr.  I*at. 

376,130,  M»r.  26,  1907.     Under  Int.  f>)nv.,  Nov.  3,  1WJ6. 

CAftaoirTv4<CHi»Bo-2-Ai(liroPHSi«oi., 

c,u,ci<^     ^aj  or  c,H,(.i<^  V'.oir. 


(20  parts)  is  heated'  with  sulphuric  acid  (80  parts  con- 
taining 10  parts  of  sul])hur  trioxide)  for  10  hours  at  80°  C. 
The  mass  is  then  diluted  with  water,  neutralised  with 
chalk,  and  the  filtrate  mixed  with  sodium  hydroxide  to 
saponify  the  resulting  sulphonic  acid,  and  concentrated 
by  evaporation.  On  acidifying,  the  new  acid 
(OH  :  NH.,  :  Cl  :  SO3H  =  1:2:4:5)  is  obtained  as  a 
crystalline  powder.  It  is  sparingly  soluble  in  water  and 
its  diazo-derivative  is  pure  yellow  and  readily  soluble  ; 
the  latter  is  precipitated  in  yellow  needles  by  the  addition 
of  salt  or  hydrochloric  acid  to  its  solutions.  The  same 
acid  is  obtained  by  heating  ethcnyl-4-chloro-2-amino- 
phcnol, 

CcHsCl/    ^C.CHg, 

(100  parts)  with  sulphuric  acid  (475  parts  containing 
1(X)  parts  of  sulphur  trioxide)  for  10  hours  to  140 — 150°  C. 
The  subsequent  saponification  and  isolation  of  the  new 
acid  is  carried  out  as  before. — J.  C.  C. 

Anthrachrysone  ;  Manufacture  of  a  new  product  from , 

and  of  nitrogenous  derivatives  of  the  anthraquinonc  series 
therefrom.  Farbwerke  vorm.  Meister,  Lucius  und 
Briining.     Eng.  Pat.  22,202,  Oct.  8,  1906. 

Anthrachrysone  is  condensed  with  two  molecular  pro- 
portions of  formaldehyde  in  alkaline  solution  at  20 — 25°  C, 
and  the  product  is  heated  in  a  closed  vessel  with  excess 
of  aniline  until  the  formation  of  water  has  ceased.  Orange- 
red  crystals  are  formed,  which  dissolve  in  dilute  mineral 
acids  to  a  yellow,  and  in  dilute  caustic  alkalis  to  an  orange 
solution.  Similar  compounds  are  obtained  if  ammonia, 
or  primary  or  .secondary  amines  of  the  aliphatic  or  aromatic 
series  are  used  instead  of  aniline.  The  same  products  are 
obtained  if  the  antlirachrysone,  formaldehyde  and  amine 
(for  example,  dimethylaniline)  are  heated  together  on  the 
water-bath  in  presence  of  alcohol,  or  if  the  amine  (for 
example,  o-toluidine)  and  formaldehyde  are  first  con- 
densed, and  the  product  heated  on  the  water-bath  with 
anthrachrysone  and  alcohol. — J.  C.  C. 

Dyestuffs  ;  Manufacture  of  substantive  red .  Farb- 
werke vorm.  Meister,  Lucius  und  Briining.  Eng.  Pat. 
9548,  April  24,  1907.     Under  Int.  Conv.,  April  25,  1906. 

Yellowish-red  to  blue-red  dyestuffs  are  obtained  by 
diazotising  the  aminoazo-compound  produced  by  com- 
bining a  diazo  compound  (for  example,  diazobenzene) 
with  para-  or  meta-aminobenzoyl-2  :  5  :  7-aminonaphthol- 
sulphonic  acid  in  alkaline  solution,  and  combining  the 
diazotised  compound  in  alkaline  solution  with  2:5:7- 
aminonaphtholsulphonic  acid,  its  acyl  (amino)  derivatives 
or  one  of  the  thiourea  derivatives  mentioned  in  Eng. 
Pat.  7250  of  1901  (this  J.,  1902,  337).  The  dyestuffs 
produce  corresponding  shades  on  cotton  direct,  which  are 
fast  to  acids. — J.  C.  C. 

Dye  [Disazo  dyestufj]  ;    Blue  cotton ,  and  process  of 

making  same.  A.  L.  Laska,  Offenbach  on  Maine, 
Assignor  to  Chem.  Fabr.  Griesheim-Elektron,  Frankfort 
on  Maine,  Germany.     U.S.  Pat.  860,220,  July  16,  1907. 

The  tetrazo-compound  of  dianisidine  is  combined  with 
one  molecular  proportion  of  a  pertdihydroxynaphthalene- 
Kulphonic  acid  and  one  molecular  proportion  of  2-aryl- 
arnino-5-naphthol-7-sulphonic  acid.  The  u,se  of  1  :  H- 
dihydroxynaphthalcne-3 :  O-disulphonic  acid  is  claimed, 
the  resulting  dyestuffs  being  brown-black  powders,  giving 
greenish-blue  solutions  in  concentrated  sulphuric  acid 
and  reddLsh-blue  solutions  in  wat<;r,  and  j)roducing  bright 
blue  shades  on  cotton. — J.  C.  C. 

Disazo  dye  ;    Blue ,   and  process   of  making  same, 

A.  L.  Laflka,  Offenbach  on  Maine,  Assignor  to  Chera. 
Fabr.  Griesheim-Elektron,  Frankfort  on  Maine, 
Germany.     U.S.  Pat.  860,221,  July  16,  1907. 

Tmk  t«itrawj-coM)pound  of  dianisidine  is  co/nbined  with  one 
molecular  proportion  of  a  naphtholuulphonio  aoid  and  on 
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molecular  proportion  of  2-arylamino-5-naphthol-7-sul- 
phonic  acid.  The  use  of  l-naphthol-3 :  6-disulphonic  acid 
is  claimed,  the  resulting  dyestuffs  being  black  powders, 
giving  greenish-blue  solutions  in  concentrated  sulphuric 
acid  and  reddish-blue  solutions  in  water,  and  producing 
bright  blue  shades  on  cotton. — J.  C.  C. 

Indigo  ;    Process  of  making .     N.  Caro,  Charlotten- 

burg,  Germany,  Assignor  to  Soc.  Gen.  per  la  Cianamide, 
Rome.     U.S.  Pat.  860,900,  July  23.  1907. 

Indigo  is  prepared  by  heating  a  mixture  of  disodium 
cyanamide  and  sodium  cyanide  with  an  equal  weight  of 
phenyJglycine  to  350 — 400°  C,  extracting  the  cooled 
mass  with  water,  and  blowing  an  oxidising  gas  through 
the  solution. — J.  C.  C. 

Sulphide  dyestuffs  ;    Preparation  of  bine  and  black . 

E.  Vidal.     First  Addition,  dated  May  7.   1906,  to  Fr. 
Pat.  374,800,  April  26,  1906  (this  J.,  1907,  865). 

SuLi'HUR  or  a  mixture  of  sulphur  and  sodium  sulphide  | 
is  allowed  to  react  with  methyl-,  dimethyl-,  ethyl-,  diethyl-, 

tolylphenylamines,    -ditolylamines,    -tolylxylylamines    or  [ 

the  corresponding  indophenols,  instead  of  the  substances  i 

mentioned  in  the  chief  patent. — J.  C.  C.  ! 

Dyestuff  derived  from  salicylthioacetic  acid  ;    Process  for 

producing    a    red    vat-dyeing .     Soc.    pour    I'lnd. 

Chim.  a  Bale.     Second  Addition,  dated  May  8,  1906, 
to  Fr.  Pat.  362,876,  Jan.   31,  1906.     (See  also  this  J., 

1906,  470,752.) 

The  condensation  of  salicylthioacetic  acid  with  isatin  or 
its  homologues  as  described  in  the  chief  patent  may  be 
effected  by  the  aid  of  acetic  anhydride,  and  the  dyestuffs 
produced  are  said  to  be  identical  with  those  obtained  by 
using  nitrobenzene.  Other  substances  containing  the 
COH  or  CO  group,  such  as  acetone,  phthalic  anhydride  or 
anthraquinone  may  be  substituted  for  isatin  in  this 
process. — J.  C.  C. 

Dyestuffs ;     Production    of    vat-dyeing .     Soc.    pour 

I'Ind.  Chim.  a  Bale.     Fr.  Pat.  375,459.  May  14,  1906. 

See  Eng.  Pat.  11,760  of  1906  ;  this  J.,  1906,  751.— J.  C.  C. 

Indoxyl  and  its  derivatives  ;  Preparation  of .     Ges. 

fiir  Chem.  Ind.  in  Basel.     Fr.  Pat.  375.812,  March  16, 

1907.  Under  Lit.  Conv.,  June  2,  1906. 

The  fusion  of  arylglycines  with  caustic  alkali  for  the 
production  of  indoxyl  is  carried  out  in  presence  of 
formamide  as  a  condensing  agent,  with  or  without  the 
addition  of  potassium  cyanide,  sodium,  sodium  oxide, 
sodium  ethoxide.  etc.  Example  :  120  parts  of  anhydrous 
potassium  hydroxide,  40  parts  of  potassium  cyanide  and 
40  parts  of  potassium  phenylglycine  are  heated  out  of 
contact  with  air  to  240°  C.  ;  there  are  then  added  during 
10  to  20  minutes,  20  to  35  parts  of  formamide,  preferably 
through  a  reflux  condenser.  A  vigorous  reaction  ensues 
and  the  temperature  of  the  mixture,  having  fallen  some- 
what, rises  to  225°  C.  After  being  stirred  for  a  short 
time  at  250°  C,  the  mass  is  cooled,  extracted  with  water, 
and  the  indigo  isolated  in  the  usual  manner.  Other 
examples  are  given  illustrating  the  preparation  by  the  use 
of  formamide  alone  and  also  in  presence  of  the  other 
agents  mentioned  above. — J.  C.  C. 

Indigo  ;   Production  of  halogen  derivatives  of .     Ges.  f. 

Chem.  Ind.  in  Basel.  First  Addition,  dated  March  18. 
1907  (under  Int.  Conv.,  Feb.  18, 1907).  to  Fr.  Pat.  375.514. 
Feb.  25,  1907. 

Thk  process  already  described  for  preparing  tri-  and 
tetra-bromo-derivatives  of  Indigo  (this  J..  1907,  818,  819) 
may  be  used  for  obtaining  mono-  or  di-bromo-indigo. 
The  monobromo-derivative  produces  redder  and  brighter 
shades  on  cotton  which  are  faster  to  washing  and  chlorine 
than  those  furnished  by  Indigo  R  ;   the  latter  is  therefore 


probably  isomeric  with  the  new  dyestuff.  Similarly  the 
dibromo-derivative  produces  bright  reddish-blue  shades 
on  cotton  which  are  brighter  and  stronger  as  well  as  being 
faster  to  washing  and  chlorine  than  are  those  obtained 
from  Indigo  RR.— J.  C.  C. 

Colouring  matter  for  dyeing  cotton  or  union  goods  direct ; 

New  .     Read  Hollidav  and  Sons,  Ltd.     Fr.  Pat. 

375.476.  March  8,  1 907.     Under  Int.  Conv.,  Feb.  8.  1907. 

When  certain  colouring  matters  dyeing  cotton  direct  are 
mixed  together  in  presence  of  an  organic  acid  such  as 
oxalic  or  tartaric  acid  or  an  inorganic  salt  such  as  sodium 
bisulphate,  ammonium  acetate,  etc.,  the  mixture  is  found 
to  produce  on  cotton  brilliant  shades,  fast  to  light  and 
alkalis,  which  are  much  superior  to  those  furnished  by  the 
component  dyestuffs  taken  separately.  The  dyestuffs 
especially  mentioned  are  the  Rosaniline  mono-,  di-,  or 
tri-/3-naphthylsulphonic  acids  on  the  one  hand,  and  those 
dyeing  cotton  direct  derived  from  benzidine,  tolidine  and 
dianisidine  on  the  other. — J.  C.  C. 

Gallocyanine ;     Process    of   preparation    of   a   leuco    base 

of .     Fabr.    de    Ptod.    Chim.    ci-devant    Sandoz. 

Fr.  Pat.  375.864,  March  18,  1907. 

When  the  leuco  derivative  of  Gallocyanine  is  heated  with 
dilute  acids  for  some  hours  to  95°  C,  a  carboxylic  group 
is  eliminated  and  a  new  leuco  compound  is  formed  which 
is  distinguished  by  the  extreme  solubility  of  its  hydro- 
chloride. The  carboxylic  group  may  also  be  split  off  from 
Gallocyanine  itself  either  in  alkaline  or  weak  acid  solution. 
The  new  dyestuff  is  readily  obtained  by  oxidising  the 
leuco  base  ;  its  hydrochloride  forms  a  greenish  crystalline 
powder  dissolving  in  acidified  water  to  a  red- violet,  and  in 
concentrated  sulphuric  or  hydrochloric  acid  to  a  pure 
blue  solution. — J.  C.  C. 

Dyestuffs  ;    Process  for  preparing  bright  .     C.  Henry. 

Fr.  Pat.  376,084,  March  25,  1907. 

In  the  manufacture  of  dyestuffs,  before  salting  out  the 
finished  product  from  its  solution,  a  very  small  quantity 
of  chlorine  water  is  added,  whereby,  it  is  stated,  the 
colouring  matter  is  purified  and  becomes  brighter. — J.  C.  C. 


v.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,   AND    FIBRES. 

Fibre  of  a  species  of  Agave.     Bull.  Imp.  Inst.,   1907,  5, 
107—108. 

A  SAMPLE  of  sisal  hemp  from  Sierra  Leone  was  of  fair 
strength  though  only  22  to  27  inches  long.  The  following 
results  were  obtained : — Moisture,  9-0 ;  ash,  0*8 ; 
*a-hydrolysis  (loss),  9-2  ;  /3-hydrolysis  (loss),  14'5 ;  acid 
purification  (loss),  0-8 ;  and  cellulose,  75-4  per  cent. 
Length  of  ultimate  fibre,  0-9  to  3-0  mm.  These  results 
compared  favourably  with  those  given  by  samples 
of  sisal  hemp  from  Trinidad  and  the  Bahamas. 
The  fibres  were  very  short,  but  of  fair  colour  and  good 
strength.  Being  too  short  for  machine  spinning,  they  were 
valued  at  only  £28  to  £30  per  ton,  as  against  £33  and 
upwards  for  sisal  hemp  of  the  usual  length  (about  4  feet). 

— C.  A.  M. 

Fibre  of  a  species  of  Furcrce.     Ibid.,  5,  108 — 109. 

The  plant  producing  this  fibre  is  believed  to  have  been 
introduced  into  Sierra  Leone  from  Kew.  The  .sample 
was  pale  brown,  of  poor  strength,  and  3  to  4  feet  in 
length.  Moisture,  9'1  ;  ash,  1-0;  a-hydrolysis  (loss) 
ll-l  ;  /3-hydrolysis  (loss),  16-();  acnd  purification  (lo.ss), 
2-6 ;    and  cellulose,   79- 1   per  cent.     Length  of  ultimate 
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fibre.  1-7  to  2'8  mm.  It  was  of  fnir  length  and  colour, 
but  of  ^K>or  tjurtlity  »ntl  inforior  to  tlu>  tibro  of  F.  ijiyanlia 
(Mauritius  hemp),     \aliii",  £-J4  to  i)-'.")  j>or  ton. — (.'.  A.  M. 

Fibrrs  of  species  of  Miisii.     Ihid..  5,   109 — 111. 

Tvvo  samples  of  tibre.  resembling  baniuia  fibre  in  appear- 
ance, were  receiveti  from  Nigeria.  The  names  of  the 
plants  ]>rixluoing  them  are  unknown,  but  they  are  termed 
Xkupup  "  and  "  Ndehe  Ukom"  by  the  native.^^.  The 
tirst  wa*  a  bjuUy  eleuncd,  butl-ioloured  iibre  of  poor 
strength,  varying  from  1  ft.  I)  in.  to  3  ft.  4  in.  m  length. 
Reiwrted  to  bo  useless  in  this  condition  for  roiK^-making 
ami  to  bo  worth  about  £10  jtor  ti>n.  The  second  sample 
waji  nearly  white,  lustrous,  of  fair  but  uneven  strength, 
and  about  '2  ft.  in  length.  It  appeared  suitable  for  rope- 
makiag,  if  projK'rly  prcparctl.  Value  in  present  condition 
about  £23  per  toii.— C.  A.  .M. 

Fibn  of  Sansevitrui  guineen^s.     Ibid.,  5,  111 — 113. 

This  plant  grows  on  the  coast  of  Sierra  Leone,  and  has 
recently  boon  i)lanted  at  Lumley  and  ilabang.  An 
unretted  sample  was  white,  lustrous,  of  fair  strength,  and 
ranging  in  length  from  1  ft.  10  in.  to  3  ft.  9  in.  It  gave  : — 
Moisture.  9-7 ;  ash.  0-7  ;  n-hydrolysis  (loss),  10-8 ; 
/j-hydrolysis  (loss),  13-3;  acid  purification  (loss),  0-8; 
and  cellulose.  78-1  ]>er  cent.  Length  of  ultimate  fibre,  0-8 
to  4-3  mm.  Commercial  valuation,  about  £40  per  ton. 
Reported  too  short  for  rope-making.  A  retted  sample  from 
Sierra  Leone  was  not  so  lustrous  or  white,  and  though 
richer  in  cellulose  and  less  affected  by  hydrolysis,  was 
inferior  in  strength.  Commercial  valuation,  £28  to  £.30 
per  ton.  Samples  of  the  same  fibre  from  Lagos  were  badly 
prepared  and  of  uneven  length.  They  appeared  to  be  worth 
£2i»  to  £25  per  ton  if  projH^rly  prepared. — C.  A.  M. 

Fibres  of  species  of  Draccena.     Ibid.,  5,  113 — 1 IG. 

A  SAVFLS  from  a  species  of  Dracaena  growing  in  Sierra 
Leone  wa.s  nearly  white,  lustroiis,  fairly  fine,  and  13  to 
ir>  ins.  in  length,  but  of  poor  strength.  Analytical 
results: — Moisture,  10-5;  ash.  0-8;  a-hydrolysis  (loss), 
13-8;  /^-hydrolysis  (loss),  18-5;  acid  purification  (loss), 
1-6;  and  cellulose,  75-2  per  cent.  Ix;ngth  of  ultimate 
fibre.  1  -4  to  3-0  mm.  nicse  results  were  much  better 
than  those  given  by  a  sample  of  fibre  from  D.  Draco  from 
Victoria.  Re]K>rt<-<i  too  short  for  machine  s))inning ; 
powihle  value  £12  to  £13  per  ton.  A  .sample  of  Dracaena 
fSkm  from  the  (Jold  Coast  was  white,  lustrous,  fairly  strong, 
and  12  to  15  ins.  in  length.  Moisture,  8-4  ;  ash,  0-5 ; 
«T.hTr!ro)y«tA  (Iohh).  10-2  ;  /^-hydrolysis  (loss),  18-5  ;  acid 
n  (Iom),  1-7;  and  cellulose,  f)()-.5  per  cent, 
ultimate   fibre,   0-4   to  2-0   mm.     Commercial 

- £12  to  £15  \H!T    ton.       It    was    too    short    for 

rop«-inaking. — C.  A.  M. 

Fihre  and  cloth  fn/m  Houiftern  Xigeria.     Ihid.,  5,  119 — 120. 

T.._   .1 1  ,,|{  „j  ^„   unidentified   ]»lant  stated   to  be 

•in-  Niger,  yielded  on  treatment  with  hot 

■  ydroxide  solution  a  mass  of    fibres  0-7  to 

I--1  III.  Ifrtjg  and  averaging  0-<Kl063  in.  in  diameter.     The 

fihfw    w!f    fulrly    fgular,  and  had  transverse    markings 

flax    fibre,    though    fainter.      It   was 

'•  as  strong  as  "  middling  "  American 

•   and  inelrtstic      ,\  Mpecimen  of  cloth 

•   of   Onitsha   was  found   to  consist 

from  thiH  bark  with  a  weft  of  native 

<  otlMi  v*rTi.    If  iiii|iorte<l  t/>  this  r-ountry  H|«-cial  ma<-hinery 

woold  K«»  re<jiiired  Ut  treat  the  fibre  U-fore  Mijinning,  and 

it  in  d'nibtfu!   whether  it  could   \k-  prrKliiccd   us  cheai)ly 

tut  entton  or  Hat.  nr  whether  it  would  yield  a  line  yam. 

— C.  A.  M. 

Fibre  of  EriotUndron  anfradiUMum.     Ihid.,  5.    120 — 121. 

The  ■r*dhair  or  floaa  of  tbia  plant  ia  largely  exported 

I.   ...    f,.  .     .,.1   ..  I,-    ,,,.^   ;i,  "  Jcapok."     A  Hample  from 

ordinary  (  orninerfjul  i.rfHiuct, 

'       ■      ■■■'■'  \ri  'fhr  reapecta.     Length  of  fibres: — 


0-0012  to  0-00033  in.  with  an  average  of  0-00075  in. 
Results  of  examination  of  this  sample  and  of  two  com- 
mercial samples  : — 


Sample  from 
Lagos. 

Genuine 
Java  kapok. 

Znpok  from 
Seychelles. 

Moisture 

Ash 

Cellulose 

Per  cent. 

9-9 

2-8 

60-3 

Per  cent. 

10-9 

1-3 

03-6 

Per  cent. 
10-0 
2-08 
61-3 

Commercial  valuation,  3.Vd.  per  lb.  in  London.  It  is 
stated  that  the  fibre  would  be  of  bettor  quality  if  collected 
from  the  tree  instead  of  being  left  to  fall  to  the  ground. 
Would  probably  .sell  well  if  regular  supplies  were  assured. 

— C.  A.  M. 


Metastannic  acid  ;   Detection  of in  pink  salt  and  in 

silk  weighting  batJvs.     H.  Bayerlein.     Farber-Zeit.,  iy07, 
18,  241—244. 

Stannic  chloride,  prepared  from  tin-plate  cuttings  by 
stripping  with  chlorine,  has  lately  been  placed  upon  the 
market,  but  comijlaints  have  been  received  from  many 
silk-dyers  that  it  contains  metastannic  acid  or  tin  oxy- 
chloride,  or  tends  to  produce  these  compounds  in  the 
weighting  bath.  Silicic  acid,  iron,  lime,  magnesia, 
ammonium  salts,  sulphates,  etc.,  are  present  in  the  baths 
after  use,  con.sequent  upon  the  nature  of  the  water 
employed  or  the  operations  incidental  to  the  weighting 
process.  Solutions  of  metastannic  acid  give  a  yellow 
coloration  with  stannous  chloride,  and  a  precipitate  of 
metastannic  acid  is  produced  by  addition  of  concentrated 
hydrochloric  or  sulphuric  acid.  The  baths  complained 
of  did  not  give  a  coloration  with  stannous  chloride,  and 
with  concentrated  acids,  the  precipitate  obtained  was 
found  to  be  calcium  sulphate.  With  pure  stannic  chloride, 
caustic  soda  gives  a  precipitate  which  is  dissolved  by  an 
excess  of  the  reagent,  but  when  metastannic  acid  or  tin 
oxychloride  is  ])rcsent,  the  precipitate  does  not  redissolve. 
An  insoluble  precii)itate  was  obtained  on  testing  the 
weighting  baths  in  question,  but  it  was  readily  dissolved 
by  hydrochloric  acid  (sp.  gr.  1-12) ;  metastannic  acid  is 
not  dis.solved  by  acid  of  this  strength,  and  analysis  showed 
the  precipitate  to  be  calcium  raetastannate.  In  place  of 
caustic  soda  the  author  recommends  the  use  of  hydro- 
chloric acid  (sp.  gr.  1-12)  or  a  solution  of  arsenious  acid 
(1  grm.  of  arsenious  oxide  in  200  c.c.  of  water,  with  15 
drops  of  hydrochloric  acid)  for  testing  for  the  impurities 
mentioned.  A  small  quantity  of  tlie  stannic  chloride 
(or  10  c.c.  of  the  bath)  should  be  gently  shaken  with  a 
few  c.c.  of  the  acid  ;  if  metastannic  acid  or  tin  oxychloride 
be  present,  even  in  traces,  a  turbidity  will  be  produced, 
at  once  in  the  case  of  arsenious  acid,  and  after  standing 
for  a  short  time  when  hydrochloric  acid  is  employed  as 
the  reagent.  Pure  stannic  chloride  gives  no  turbidity 
even  after  standing  for  several  days. — F.  M. 


haxic  dyestuffs  ;  Fixing by  means  of  complex  cyanides. 

R.  Haller.     Z.  Farben-Iiid.,  1907,  6,  249—252. 

i    It  is  known  that  basic  dyestuffs  are  precipitated  from 
I    theii  solutions  by  an  addition  of  ferro-  or  ferricyanide  of 

j)otassium,  and,  when  dyed  upon  cotton,  may  in  simie 
I    cases    Im!   rendered    faster    to    washing   and    light    by   an 

after-treatment  with  these  salts.  The  beneficial  effects 
;  of  cop|)er  salts  upon  substantive  dycstufls  is  also  well 
,    known,  and  the  author  has  investigated  the  effect  of  a 

combined  treatment  with  ferro-  and  forrioyanides  and 
'    cop]K;r   salts   upon   the   fastness  of   some   fugitive    basic 

dyestuffs. 
i        Ethyl  Oreen  (Merlin),  printed  upon  cotton  with  tannin 

and  copper  Huli)hat(;,  gave  a  very  unsatisfactory  result, 

the  shade  being  dull  and  the  fastness  not  Ixung  equal  to 
I    that  with  antimony. 

White  material   was  padded  with  a  liijuor  containing 

10  grms.  of  potassium  ferrooyanide,  20  c.c.  of  Turkey-red 
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500  c.c.  of  gum  solution  (1 
10  grms.  of  Ethyl  Green 
30  grms.  of  acetin 
30  grms.  of  acetic  acid  (6° 


oil  and  5  c.c.  of  ammonia  per  litre  and  printed  with  the 
two  following  colours  : — 

II. 

1)     (500  c.c.  of  gum  solution  (1:1) 
(   50  grms.  of  copper  sulphate 

10  grms.  of  Ethyl  Green 
B.)        30  grms.  of  acetin 

30  grms.  of  acetic  acid  (6°  B.) 

Colour  I.  gave  a  bright,  light  green  which  resisted 
soaping  very  well,  but  was  very  fugitive  to  light.  Colour  II. 
gave  a  dark  green  which  was  very  fast  to  both  soaping 
and  light.  Thus  it  appears  that  the  presence  of  copper 
ferrocyanide  renders  the  colour  fast  to  light,  and  this 
was  confirmed  by  the  fastness  of  the  .shade  obtained  by 
fixing  the  salt  upon  the  fibre  and  printing  upon  it  No.  I. 
colour.  Similar  results  were  obtained  with  Magenta, 
Methyl  Violet,  Vesuvine,  etc. 

A  trial  showed  that  copper  sulphate  alone  was  not 
capable  of  fixing  basic  dyestufEs  satisfactorily.  In 
colour  No.  II.  the  copper  sulphate  was  replaced  by  salts 
of  other  metals  (nickel,  cobalt,  mercury,  lead,  etc.),  but 
although  in  general  the  fastness  of  the  shades  obtained 
was  good  towards  soap,  in  no  case  was  the  fastness  to 
light  satisfactory.  On  cotton  prepared  with  potassium 
ferricyanide,  almost  identical  results  were  obtained. 

Colours  I.  and  II. ,  printed  upon  cloth  upon  which  insoluble 
copper  salts  (sulphide,  thiocyanate,  etc.)  had  been 
deposited,  both  gave  shades  fast  to  soaping  but  fugitive 
to  light.  Printed  upon  cloth  prepared  with  potassium 
cuprocyanide,  both  gave  shades  fast  to  soap  but  only 
that  with  No.  II.  was  fast  to  light.  It  is  interesting  to 
note  therefore  that  copper  is  only  effective  in  the  salt 
form  (Cu2Fe(CN)o.  etc.)  and  not  when  con  tamed  in  the 
radical, 


t(CN)e 


The  effect  of  printing  colours  I.  and  II.  upon  cotton 
prepared  with  other  double  cyanides  (K2Zn(CN)4, 
K2Ni(CN)4,  etc.)  showed  that  No.  II.  alone  gave  shades 
fast  to  light.  Potassium  chromocyanide  (K3Cr(CN)u) 
gave  with  colour  II.,  a  shade  which  was  remarkably 
bright  and  clear,  and  besides  being  very  fast  to  light, 
did  not  show  any  tendency  to  bleed  into  the  white  on 
soaping.  The  colour  lakes  with  complex  cyanides  being 
soluble  in  acetic  acid,  these  may  be  u.sed  in  place  of 
tannin  in  steam  colours,  but  the  brightness  of  the  shades 
obtained  is  not  so  good. — F.  M. 

Patents. 

Ammoniacal  copper  solutions ;    Preparation  of .     A. 

Lecoeur,  Rouen,  France.  Eng.  Pat.  lG,-t42,  July  20, 
1906. 

See  Fr.  Pat.  374,277  of  1906  ;  this  J.,  1907,  761.— T.  F.  B. 

Collodion  filaments,  artificial  silk,  horsehair  and  the  like  ; 

Process  for  the  manufacture  of ■.     H.  J.   Haddan, 

London.  From  Soc.  Anon,  des  Plaques  et  Papiers 
Photographiques  A.  Lumiere  et  ses  fils,  ^lonplaisir, 
France.     Eng.  Pat.  89,  Jan.  I,  1907. 

See  Ft.  Pat.  361.960  of  1905  ;  this  J..  1907,  197.— T.  F.  B. 

Cdlxtloae  derivatives  and  their  solutions  ;    Method  for  the 

preparation  of .     Knoll  und  Co.     Fr.  Pat.  376,578, 

April  10.  1907.     Sea  XIX. 

Volatile  solvcTits  emploi/cd  in  the  manufacture  of  artificial 

silk  ;   Recovery  of .     H.  Diamanti  and  C.  Lambert, 

Paris.  Eng.  Pat.  5020,  March  1,  1907.  Under  Int. 
Con  v.,  March  3,  1906. 

See  Ft.  Pat.  372.889  of  1906  ;  this  J.,  1907,  525.— T.  F.  B. 

Orease ;  Removal  of .  resinous  and  similar  matter  from 

textile  fabrics,  wool,  sawdust,  etc.  C.  W.  Fulton  and 
E.  Hardcastle.     Eng.  Pat.  27,072,  Nov.  28,  1906. 

The  plant  employed  in  carrying  out  this  process  com- 
prises a  kier  into  which  the  material  is  placed  to  be  treated 


with  the  solvent,  and  in  which  it  remains  (without  inter- 
mediate handling)  until  it  is  dried  ;  a  vaporiser,  into 
which  the  solvent  passes  from  the  kier,  carrying  with  it 
the  soluble  matters,  which  on  distillation  remain  behind, 
whilst  the  vapours  of  the  solvent  pass  to  a  condenser, 
and  are  condensed  for  use  again  in  the  kier  ;  also,  an  air 
drier  and  heater  from  which  hot  air  is  passed  by  a  pump 
into  the  kier,  to  remove  all  traces  of  the  solvent  and  to 
diy  the  material. 

The  material  being  placed  in  the  kier,  the  solvent  is 
sprayed  over  it  and  the  greasy  matters  thus  dissolved  out, 
are  carried  by  the  solvent  tlirough  a  siphon  pipe,  from 
the  bottom  of  the  kier  to  the  vaporiser.  The  mixture 
is  here  distilled  and  the  vapours  of  the  solvent  pass  to 
the  condenser,  m  which  they  are  condensed,  and  flow 
back  to  the  top  of  the  kier.  This  circulation  continues 
until  a  sample  drawn  from  a  small  tap  on  the  siphon  pipe 
between  kier  and  vaporiser,  is  free  from  grease,  when  a 
direct  connection  between  the  two  vessels  is  opened  and 
the  kier  thus  drained.  To  recover  the  solvent  still  remain- 
ing m  the  material  and  to  dry  the  latter,  hot  air  is  now 
forced  through  the  kier  and  passes  to  the  condenser, 
where  the  .solvent  which  it  had  taken  up  is  recovered. 

— F.  M. 

Desuinting  and  degreasing  raw  wool ;  An  electrical  process 

for .     J.   M.   Baudot.     Fr.   Pat.   375,237,  May  8, 

1906. 


Two  becks.  A,  A^  (see  Fig.),  made  of  wood  or  some  other 
insulating  material,  are  provided  with  inclined,  ])erforated 
false  bottoms,  B,  which  are  used  as  the  negative  electrodes 
of  the  machine.  E,  E^  are  wooden  rollers  which  carry 
an  endless  band  of  slightly  porous  cloth,  F,  across  which 
wooden  cross-pieces  are  fastened.  These  cross-pieces 
are  provided  with  teeth,  /.  In  front  of  each  beck  a  small 
tank,  H.  is  arranged,  which  has  a  partition  down  the 
middle.  One  compartment  in  each  tank  is  provided  with 
a  filtering  device,  h.  The  positive  electrodes  con.«ist  of 
suitable  metal  plates,  D,  so  arranged  that  the  endless 
cloth  band,  F,  travels  between  them  and  the  negative 
electrodes,  B.  Both  becks  are  filled  with  clean  water 
at  a  temperature  of  25 — 30°  C.  The  raw  wool  travels 
along  the  movable  table,  G.  and  falls  into  the  beck,  A.  It 
is  at  once  caught  by  the  toothed  cloth,  F,  and  travels  with 
it  through  the  beck.  During  its  passage  it  is  expo.sed 
to  an  electrical  current  of  low  voltage,  which  is  passing 
between  the  two  electrodes.  The  action  of  the  current 
saponifies  and  decomposes  the  suint  and  other  impurities 
contained  in  the  wool.  As  soon  as  it  emerges  from  the 
first  beck  the  wool  automatically  falls  on  to  a  movable 
table  and  then  passes  through  a  pair  of  squeezing  rollers.  I. 
Another  table  then  carries  the  wool  to  the  second  vat,  A^, 
where  the  process  is  repeated.  The  liquid  which  is 
expressed  from  the  wool  by  the  squeezing  rollers  is  led 
on  to  the  filter-plate  in  the  tank,  H.  Any  loose  wool  is 
thus  separated  and  the  filtered  liquid  is  then  pumped 
back  into  the  becks.  The  suint  and  saline  matters  which 
accumulate  in  the  becks  are  recovered. — P.  F.  C. 

Silk  in  skein  or  in  piece  ;    Method  of  weighting .     E. 

Barrillot.    Lyons.   France.     Eng.    Pat.    3536,    Fob.    12, 
1907.     Under  Int.  Con  v.,  Feb.  15,  1900. 

See  Fr.  Pat.  372,279  of  1906  ;  this  J.,  1907,  525.— T.  F.  B. 

Oils  and  soaps  suitable  for   Turkey-red  dyeing  ;     Manu- 
facture of .     A.  Schmitz,  Heerdt,  Germany.     Eng. 

Pat.  8245,  April  9,  1907. 

To  prepare  an  oil  or  soap  which  will  not  form  insohilile 
calcium  compounds  when  mixed  with  calcareous  waters. 
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castor  oil  (or  other  suitable  oil,  fat,  or  mixture)  is  sul- 

}>hoiiated  in  the  usual  luanner,  and  the  product  washed 
rt^  from  acid.  By  boiling  the  sulphonatod  oil  in  an  oix-n 
vessel  (either  alone  or  mixed  with  water),  the  sulphonic 
aeid  L<  s]>lit  ui>,  sulphuric  acid  Ikmuj;  liberated  and  a  fatty 
hydrosvacid  jirtHluced  which  is  quite  insoluble  m  water. 
This  fttttv  hvdroxv-acid  Ls  wiu<hed  free  from  sulphuric 
Bcid,  dried,  mixed"  with  castor  oil  or  similar  oil  or  fat, 
and  heated  to  4t)— lOO"  C.  The  mixture  is  allowed  to 
cool  and  L-*  then  sulphonated  in  the  usual  manner  ;  the 
sulphonation  product  is  well  washed  and  mixed  with 
alkali  to  produce  a  neutral  or  alkaline  oil,  soluble  in  water 
as  required.  \Miere&s  ordinary  Turkey-red  oils  give 
precipitates  of  insoluble  calcium  soaps  with  calcareous 
waters.  oiU  prepared  by  the  above  process,  give  clear 
solutions,  any  acid  calcium  soap  produced  remaining 
dKsolved  in  the  fatty  solution  in  excess. — F.  M. 

Jrttfy  cotnpound^  suiltiblt:  jur  Turkey-red  dyeing;  Manu- 
facture of .     A.  Schmitz,  Hecrdt.  Germany.     Eng. 

Pat.  n,lH)3.  May  22,  liWT. 

IssTEAD  of  heating  the  mixture  of  fatty  hydroxy-acid 
and  oil  or  fat  to  40—11)0^  C.  as  described  in  the  preceding 
atwtract.  and  sulphonating  after  cooling,  the  sulphonation 
is  carried  out  immediately  after  mixing  at  the  ordinary 
temperature.  The  sulphonated  mixture  is  then  allowed 
to  stand  until  a  sample,  mixed  with  alkali,  dissolves  in 
hot  calcareous  water  without  formation  of  a  precipitate, 
when  it  Ls  washed  and  treated  as  before. — F.  M. 

Patit/  compounds  for  use  as  Turkey  red  oils  ;    Process  of 

manufacturing   .     A.    Schmitz,    Heerdt,   Germany. 

r.S.  Pat.  Stil.SilT,  July  30,  1907. 

See  Eng.  Pat.  n,9<l3  of  1907  ;    preceding.— T.  F.  B. 

Fatty  compounds  for  use  in  Turkey  red  dyeing  ;    Process 

fur   preparing   .     A.    Schmitz.     Fr.    Pat.    376,555, 

April  9,  1907. 

Su  Eng.  Pat.  11.903  of  1907  ;   preceding  these.— T.  F.  B. 

Dt/fing  with  sulphur  [sulphide]  dyesluffs.  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  23,083,  Oct.  18,  1906. 

Sn  Addition  to  Fr.  Pat.  367,921  of  1906 ;  this  J.,  1907, 
253.— T.  F.  B. 


Sulphur  colouring  matters  ;    Dyeing  with ,   and  pre- 

firations   for    use    therein.     J.    Y.    Johnson,    London. 
rom  Badiflchc  Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.     Eng.  Pat.  12,219,  May  27,  1907. 

15STEAD  of  u-xing  Modium  (sulj>hide  or  hydrosulphite,  the 
dye»tuff  may  1«  brought  into  solution  by  mixing  with 
fermentable  matter  and  alkali.  1'he  mixture  may  be  made 
up  <lry  or  m  the  form  of  ])a«te,  and  upon  mixing  with 
«atcr,  the  fermentation  which  is  wet  up  reduces  the  colour 
to  ita  leuco  eomiiound,  and  in  the  vat  so  jirepared,  animal 
or  vejtetable  fibn-n  are  readily  dyed.  For  examj)le, 
JOO  part"  of  Kryogen  Black  TBO,  50  jiarts  of  finely- 
ground  wheat  bran.  rA)  ]iarts  of  jKitato  flour.  'A)  jmrts  of 
eslemed  »(xiium  carbonate  and  rA)  ])art«  of  sugar  syrup 
are  mixed  to  form  a  homogeneous  j»a«te.  (Jr.  400  parts 
of  cold  water  are  mixed  with  1  j)art  of  Kiyogen  Black 
TBO,  3  [)«rt«  of  wheat  Hour,  2  parts  of  bran,  1  jiart  of 
avrup  and  1  part  of  calcined  Hodium  carbonate.  The 
djcatofl  goea  gradually  into  Molution  ;  the  bath  becomeH 
crMn  in  colour  with  a  dark  "  flurry  "  and  i.t  then  ready 
for  w««e.  The  vat  in  kei)t  wenklv  alkaline  and  can  Ijc 
•treT»gth»-ned  or  j)re(iarea  for  frrwh  dyeingH  by  additiona 
of  dy«-^tuff  and  bran  or  Hyrup. — F.  M. 

Dffeino,  bleaching,  err  washing  appnralu*.  L.  Detitr^-c  and 
A.  Wie»ther.  Han-n  l«-z  Vilvorde.  Jlelghim.  Eng.  Pat. 
TWi,  Jan.   II,  1Wj7. 

Bra  Fr.  Pat  373,4fiO  of  IW»7  j  thia  J.,  1907,  883.— T.  F.  B. 


Dyeing  or  printing   in  shaded  colours  or  tints  ,*    Colour 

feeding   aiiachment  for  machines   for -.     M.  Bocke, 

Assignor  to  Farbwerke  vorni.  Meister,  Lucius,  und 
Briining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
800,893,  July  23,  1907. 

See  Eng.  Pat.  11.758  of  1906  ;  this  J.,  1907,  316.— T.  F.  B. 

Dyeing    and    printing    machines ;     Device   for   filling   the 

i        divided  troughs  of with  colour.     Farbwerke  vorm. 

1        Meister,     Lucius,     und    Briining.     Fr.     Pat.     376,136, 
!        May  31,  1906. 

I    See  Eng.  Pat.  11,758  of  1906  ;  this  J..  1907,  316.— T.  F.  B. 

I 

j    Printing  circular  fabrics  for  hosiery  ;    Machine  for . 

I  Soc.  Anon,  do  Blanchiraent,  Teinturc,  Impressions  et 
Apprets  de  Saint-Julicn.  First  Addition,  dated  March  5, 
1907,  to  Fr.  Pat.  364,806   March  31,  1906. 

In  printing  tubular  fabrics,  such  as  are  used  for  hosiery, 
the  material  is  passed  over  a  flattening  and  stretching 
device,  and  the  desired  pattern  is  then  printed  on  each 
side  of  the  flattened  tube.  This  stretching  device  is 
sup])orted  by  two  rollers,  which  are  suspended  by  plates 
from  a  metal  rod.  The  distance  between  the  two  rollers 
can  be  varied  according  to  the  dimensions  of  the  stretched 
fabrics.  The  stretching  device  consists  of  two  thin  plates 
which  are  connected  by  two  cross-pieces  of  variable 
length.  Four  eccentric  wheels  are  mounted  on  an  axis, 
which  is  parallel  to  the  cross-pieces,  in  order  to  stretch 
the  material  in  a  direction  at  right  angles  to  the  tension 
which  is  exerted  by  the  two  metal  plates. — P.  F.  C. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER.  &c. 

Patent. 

Paper  ;     Coating in  continuous  lengths   with  heavy 

colours.  P.  A.  Newton,  London.  From  Dresdner 
Chromo-  und  Kunstdruckpapierfabrik  Krause  und 
Baumann,  Dresden,  Germany.  Eng.  Pat.  4590,  Feb. 
25,  1907. 

The  web  of  paper  is  led  between  two  horizontal  rollers, 
the  distance  between  which  can  be  regulated.  The  lower 
one  runs  in  the  colour  box  and  its  rate  of  rotation  is  about 
40  per  cent,  greater  than  that  of  the  upper  one,  which  acts 
as  the  support  for  the  paper.  The  difference  in  speed 
between  the  two  rollers  brings  about  an  accumulation  of 
colour  upon  the  paper  at  the  point  of  contact,  and  a 
kneading  of  the  layer  carried  forward  by  the  web,  thus 
tending  to  break  up  any  lumps.  The  surface  of  the  layer 
of  colour  is  then  smoothed  by  means  of  reciprocating 
straight  edges,  which  are  carefully  adjusted  at  such  an 
angle  that  no  pressure  is  exerted  ujjon  the  web,  which 
after  passing  them  is  led  away  and  dried  under  tension. 

— F.  M. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC    ELEMENTS. 

Production  of  aluminiuvi  salts  in  U.S.A.     Annual  Report 

of  U.S.  Geol.  Survey  for  1906.     [T.R.] 
Thk    following    table    show  the   ])rodMction   of  alum   ami 
aliiiiiiiiiuni  sulphate  for  the  years  1902  to  190(5: 


Year. 

Alu 
Qtutntity. 

in. 

Value. 

Aluiiiiiiiuni  bulpliute. 
Quantity.           Value. 

1902  ... 

1903  ... 

1904  .  .. 
1906  .  .  . 
1000  . . . 

Tons. 
8,539 
7,754 
11,663 
10,114 
16,013 

$299,600 
210,910 
319,189 
289,716 
460,126 

Tone. 
80,076 
80,726 
74,481 
93,917 
80,246 

♦  1,938,671 
1,614,520 
1,417,807 
1,600,515 
1,613,060 
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Certain  undeveloped  deposits  of  aluminium  salts  are 
near  Silver  Peak,  Nev.,  where  both  alum  and  sulphur 
occur  closely  associated  in  decomposed  cryolite.  The 
alum  is  present  in  far  larger  quantity  than  the  sulphur, 
and  from  the  character  of  its  formation,  the  deposit 
doubtless  continues  downward.  The  decomposed  cryolite 
is  so  friable  that  the  material  could  easily  be  worked  on  a 
large  scale. 

The  alum  deposits  on  Gila  River,  New  Mexico,  have 
also  attracted  much  notice.  The  alum  rock  is  altered  and 
leached,  and  consequently  porous  ;  analyses  indicate 
that  it  is  essentially  aluminium  silicate.  The  incrus- 
tations observed  are  of  two  classes  :  (a)  hydrated 
aluminium  sulphate,  and  (b)  halotrichite,  the  double 
sulphate  of  aluminium  and  iron.  These  materials  have 
been  derived  from  the  alum  rock  by  leaching  followed  by 
deposition  from  solution  wherever  conditions  were  favour- 
able for  theii-  accumulation.  The  alum  rock  itself  pro- 
bably still  contains  a  large  s\ipply  of  soluble  sulphates, 
and  upon  this  fact  depends  the  value  of  the  deposit, 
although  the  present  surface  accumulations  of  alunogen 
probably  amount  to  thousands  of  tons  besides.  No  test 
has  been  made  of  the  rock  below  drainage  level. 

Bauxite. — The  production  of  bauxite  in  the  L^nited 
States  in  1906  amounted  to  75,.332  long  tons,  valued  at 
8368,311,  and  in  1905,  48,129  tons,  valued  at  .$240,292. 
The  average  price  remains  nearly  the  same.  The  ^jrincipal 
deposits  of  bauxite  in  the  United  States  have  been  found 
in  Georgia,  Alabama  and  Arkansas. .  During  1906  bauxite 
was  discovered  in  Tennessee,  Virginia  and  Pennsylvania, 
far  north  of  the  deposits  previously  known.  In  Tennessee 
developments  have  already  begun  of  deposits  on  Mis- 
sionary Ridge,  at  East  Lake  and  Sherman  Heights, 
suburbs  of  Chattanooga.  Bauxite  has  been  noted  in 
California,  in  Shasta  county,  and  also  in  Kentucky,  in 
Edmonson  county.  The  use  of  low-grade  bauxite  for  the 
manufacture  of  refractory  brick  and  prospective  new 
developments  in  the  aluminium  industry  have  stimulated 
interest  in  supplies  of  bauxite,  so  that  it  is  probable  that 
the  promising  districts  will  be  well  investigated  in  the 
near  future.  The  Georgia-Alabama  bauxite  district 
extends  along  Coosa  Valley  from  the  vicinity  of  Summer- 
ville  or  ,\dairsviile,  Ga.,  to  Jacksonville,  Ala.,  and  lies  in 
Bartow  and  Floyd  counties,  Ga.,  and  Cherokee  county, 
Ala.  The  ore  bodies  are  easily  found  and  quickly  deve- 
loped, and  many  of  them  are  speedily  exhausted.  The 
number  of  producing  mines  varies  with  the  market. 

Ammonium  sulphate  production  in   Ge'^mani/.     For.    Off. 
Ann.  Ser.     [T.R.] 

The  production  in  Germany  of  sulphate  of  ammonia 
amounted  to  about  200,000  tons,  an  increase  of  about 
25  per  cent,  over  the  previous  year's  output,  and  conse- 
quently the  importation  both  into  Germany  and  at 
Hamburg  fell  off  considerably.  The  imports  to  Hamburg 
amounted  to  7,646  tons  against  11,602  tons  in  1905.  The 
exports  of  this  substance  from  the  United  Kingdom  to 
Germany  amounted  to  17,545  tons,  against  29,009  tons  in 
1905. 

Chamber  process  [Sulphuric  acid] ;    The ,  and  oxides 

of  nitrogen.     F.  Raschig.     Z.  angew.  Chem.,  1907,  20, 
694—722. 

The  author  criticises,  in  detail,  Lunge  and  Berl's  com- 
munication (this  J.,  1906,  533),  and  brings  forward  fresh 
evidence  in  favour  of  his  own  theory  of  the  reactions 
occurring  in  the  chamber  process  (this  J.,  1904,  934, 
1213  ;  1905,  923).  Lunge  and  Berl's  experiments  on  the 
absorption  of  nitrogen  peroxide,  mixed  with  aij-  or  oxygen, 
by  acids  and  alkalis,  are  vitiated  by  the  fact  that  they 
were  carried  out  with  undried  gases.  Dry  nitrogen 
peroxide,  mixed  with  oxygen  or  air,  is  absorbed  by  con- 
centrated sulphuric  acid  with  formation,  not  as  would  be 
expected,  of  1  mol.  each  of  nitric  acid  and  nitrous  acid, 
but  of  somewhat  more  of  the  latter  (in  the  form  of  nitro- 
Bulphonic  acid).  When  absorbed  in  dilute  sodium 
hydroxide  solution,  on  the  other  hand,  drv  nitrogen 
peroxide,  in  presence  of  oxygen,  forms  exactly  1  mol.  each 
of  nitrate  and  nitrite.     The  formation  of  nitrite  alone 


when  a  mixture  of  nitric  oxide  and  nitroget  peroxide  is 
led  into  sodium  hydroxide  solution,  can  be  satisfactorily 
explained  only  by  the  author's  view  that  the  two  gases 
mentioned  unite  immediately  to  nitrous  anhydride. 
When  nitric  oxide  is  mixed  with  excess  of  air,  different 
oxidation  jiroducts  are  obtained  according  to  the  duration 
of  the  reaction.  The  "  first  product  "  (after  :J^  to  I  sec.) 
behaves  towards  concentrated  sulphuric  acid  as  though 
it  were  nitrous  anhydride.  The  "  after-product  "  (after 
25  seconds),  on  the  other  hand,  behaves  like  nitrogen 
peroxide ;  it  is  absorbed  (completely)  by  sodium  hydroxide 
solution,  with  formation  of  equimolecular  proportions  of 
nitrate  and  nitrite,  and  by  concentrated  sulphuric  acid 
(not  quite  completely),  with  formation  of  rather  more 
than  half  of  nitrite.  The  difference  in  the  behaviour  of 
the  two  products  is  brought  out  still  more  clearly  by 
sulphuric  acid  of  79  per  cent.  (60°  B.)  strength,  such  as  is 
present  in  the  Gay-Lussac  tower.  The  "  first  product  " 
dissolves  completely,  apparently  as  nitrogen  trioxide, 
whilst  the  "  after-product  "  is  absorbed  only  to  the  extent 
of  81  joer  cent.,  and  the  absorbed  portion,  as  before, 
appears  somewhat  poorer  in  oxygen  than  nitrogen  peroxide. 
These  results  are  in  accord  with  the  practical  experience 
that  highly-oxidised,  red  nitrous  fumes  are  badly  absorbed 
in  the  Gay-Lussac  tower.  When  the  gases  are  led  into 
an  aqueous  solution  of  sulphurous  acid,  the  "  first  pro- 
duct "  yields  more  sulphuric  acid  than  the  "  after- 
product  "  does.  This  is  explained  by  the  fact  that  with 
water,  the  "  first  product  "  yields  only  nitrous  acid, 
whereas  the  "  after-product  "  yields  equimolecular  pro- 
portions of  nitric  acid  and  nitrous  acid,  of  which  only  the 
latter  reacts  with  the  sulphurous  acid,  with  the  ultimate 
production  of  sulphuric  acid,  the  nitric  acid  remaining 
unaltered.  An  action  of  sulphur  dioxide  upon  nitrogen 
peroxide,  according  to  the  equation  :  S02-f-N02-l-H20  = 
■  SO5NH2,  as  given  by  Lunge  and  Berl,  does  not  take  place. 
The  nature  of  the  different  oxidation  products  of  nitric 
oxide  was  ascertained  by  studying,  on  the  one  hand,  their 
behaviour  with  acids  and  alkalis,  and  on  the  other,  the 
amount  of  oxygen  they  give  up  to  stannous  chloride 
solution,  which  has  no  action  on  nitric  oxide  (nor  on  nitric 
acid),  but  reduces  all  higher  oxides  of  nitrogen  to  nitrous 
oxide.  Experiments  on  these  lines  showed  that  on 
oxidising  nitric  oxide  with  a  large  excess  (9  vols.  :  1  vol.) 
of  air  or  oxygen,  the  "  first  products  "  are  nitrogen 
isotetroxide,  NoO^,  and  nitrogen  hexoxide,  NgOg  or  NO3, 
respectively.  These  compounds  dissolve  quantitatively 
in  sulphuric  acid  and  almost  quantitatively  in  sodium 
hydroxide,  with  formation  of  nitrous  acid  and  evolution 
of  pxygen.  They  may  be  regarded  as  the  mono-  and 
tri-oxy  derivatives  respectively  of  nitrous  anhydride.  The 
"  after-products  "  under  similar  conditions  are  nitrogen 
isopentoxide,  N2O5,  and  nitrogen  heptoxide,  N2O7, 
respectively,  which  dissolve  completely  in  sodium 
hydroxide,  with  formation  of  equimolecular  proportions 
of  nitrate  and  nitrite,  and  not  quite  completely  in  sulphuric 
acid,  with  formation  of  somewhat  more  than  half  of 
nitrite,  in  both  cases  with  evolution  of  oxygen.  These 
"  after-products  "  are  also  formed  from  o.xygen  and 
ordinary  nitrogen  peroxide,  and  may  be  regarded  as 
oxy-derivatives  of  the  latter.  All  of  these  new  oxides  of 
nitrogen  contain  oxvgen  in  a  looselv-combined  condition. 
(See  this  J.,  1907,  686.)  Nitrogen  isotetroxide, 
N  :  0  :  O  :  0  :  O  :  N,  when  absorbed  in  sodium  hydroxide, 
yields  besides  nitrite,  also  a  certain  quantity  of  nitrate, 
increasing  as  the  alkali  is  diluted,  e.g.,  5  per  cent,  in 
N/\  solution.  20  per  cent,  in  A'/IO  solution,  and  30  per 
cent,  in  JV/100  sodium  hydroxide  solution,  but  in  no  ca.se 
is  nitric  oxide  evolved  as  stated  previously  (this  J.,  1905, 
923).  This  formation  of  nitrate  is  due  to  an  inner  oxida- 
tion of  a  portion  of  the  molecule  by  the  loosely-combined 
oxygen,  with  formation  of  ordinary  nitrogen  peroxide. 
In  concentrated  alkali  solution  this  action  is  largely 
prevented  by  local  rise  of  temperature,  the  atomic  oxygen 
being  rapidly  converted  into  the  molecular  condition  and 
becoming  inactive.  By  dilution,  on  the  other  hand,  the 
inner  oxidation  is  favoured,  and  under  certain  conditions, 
with  pure  water,  the  limit  may  be  reached,  with  formation 
of  equimolecular  proportions  of  nitric  and  nitrous  acids. 
If  it  be  desired  to  obtain  nitrite  with  am  little  nitrate  an 
possible    from   the   nitrous   gasee   obtained   from   air    by 
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electrical  discharce.  the  nitiojicu  oxiile.-*,  iininetlintely 
after  formation,  ami  hence  composed  iiminly  of  iso- 
tetn>xide.  should  be  led  into  conoeiitratod  sodium 
hvdroxide  solution.  The  red  vniunirs  ])i-o,huod  from 
nitric  oxide  and  air,  usually  reuarded  Jk<  nitroijeii  ]HMONide, 

are  really   nitrogen    isopentoxide,    0<*    '      '  ••        ^^  Ihmi 

«b«orbod  in  alkali,  this  gives  1  mol.  each  of  nitrous  and 
nitric  at  ids  and  1  mo'.,  of  oxvjien.  but  it  may  also  decom- 
|toeie  to  a  small  extent  by  lo-;injj  the  atom  of  oxygen  con- 
nei'ting  the  two  nitroj;en  atoms,  and  thus  yielding  only 
nitrite.  This  accounts  for  the  formation  of  more  than 
half  of  nitrous  acid  on  dissolving  the  iso]x>ntoxide  in 
sulphuric  acid.  Nitrogen  hexoxide  is  formulated  as 
N  :  O  :  O  :  O.  On  dissolving  it  in  suli)huric  acid  or  alkali, 
an  inner  oxidation  takes  place,  with  foimation  of  nitrogen 
trioxide.  A  small  }xirtion  of  the  ox\L'cn  is  evolved  as 
oxone  on  dissolving  in  sulphuric  acid,  and  this  is  also  the 

caae  with  the  heptoxide,  0<5j!o:0:0-  ^^^  '*"*^'^' 
like  the  isopntoxide,  may  decompose  to  a  small  extent 
by  letting  the  linking  atom  of  oxygen,  and  thus  yield 
rather  niort?  than  half  of  nitrous  acid,  instead  of  equi- 
molecular  proportions  of  nitric  and  nitrous  acids.  At 
the  ordinary  temperature,  the  "after-products"  represent 
the  stable  form  of  the  oxides  of  nitrogen,  but  at  high 
temperatures,  probably  even  at  2000°  C.  and  above,  the 
'•  tir>.t- product  Is  the  "stable  form.  Thus  the  isotetroxide 
when  kept  in  contact,  at  the  ordinary  tcmix;rature,  with  a 
quantitv  of  air  insufficient  for  the  "formation  of  the  iso- 
[leotoxide,  is  converted  into  ordinary  nitrogen  peroxide, 

O  <;y  'fY    ^,  which  is  the  simplest  member  of  the  oxides 

of  the  type  of  the  "  after-products."  On  the  other  hand. 
on  beating  to  a  high  temperature,  nitrogen  peroxide  and 
isopentoxide  are  converted  into  the  isotetroxide  (compare 
Fr.  Pat.  303,643  ;  this  J.,  1906,  847).  With  regard  to 
the  formation  of  nitrosulphonic  acid  and  of  nitrosisulphonic 
acid  in  the  chamber  process,  the  author  describes  a  series 
of  experiments  in  which  portions  of  sulphuric  acid  of 
different  concentrations — from  97  per  cent.  (66°  B.)  to 
55  per  cent.  (45^  B.) — in  which  sodium  nitrite  and  copper 
sulphate  were  dissolved,  were  treated,  on  the  one  hand, 
witn  mercurv.  and  on  the  other,  with  sulphur  dioxide, 
with  the  following  results.  The  formation  of  nitrosi- 
Hulpbonic  acid  is  indicated  by  the  intense  blue  colour  of 
its  copper  salt. 


% 

H,»0«. 

•B. 

Treated  with  mercury. ', 

Treated  with  80,. 

•7 

M 

Intenae  blue 

Not  coloured 

91 

66 

Dirty  blue 

»»        i> 

M 

66 

Faint  blue 

Blue  after  15  minutes 

T* 

60 

Blue  after  IS  minutes 
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T*—  —• 5!t«  confirm  the  author's   previotiB  statement 
ulphfjoif  ai::i'J.  HO.S(J2-^OHO,  Ih  formed  from 
t  ■tiK-    acid    only    by    reducing    agent*    .such    as 

rn»-fcufy  (or  copper),  and  not  by  the  action  of  sidphur 
dioxide.  It  appeant  evident  that  as  the  concentration  of 
the  luliihuric  acid  in  diiiiininhcd,  thi-  nitr(>siily)horiic  acid 
irradually  cWomfionen  into  sulphuric  and  nitrous  acids, 
•■'■'■  with  acid  of  73  p»-r  cent.  {'>!'  B.)  strength,  there  i.s 
■ger  any  nitronulphonif;  a<:id  jinstent.  The  fourth 
fi  of  the  table  shows  that  it  is  only  the  nitrous  acid 
*f«>.iij(  from  the  decomyKwitirm  of  the  nitrcjsulphonic 
•cid.  which  rea^rt*  with  sulphur  dioxirie  to  form  nitrwi- 
milpboni''  arid.  The  stability  of  nilrr/Hulphonic  acid  is 
•bo  dimmwhfrd  bv  rise  of  t<;r(i]K;ratiire  :  at  100 — 2(Kl'  C. 
H  ia  completely  (fecomponed  even  in  sulphuri<:  a<.id  of  79 
per  rent.  (Wf  B.)  strenj^th.  Hulphurio  wid  of  Wf'  B. 
whirh  in  the  cM  Oay-I>usiiac  tower,  alxorljH  nitrous  acid 
with  formAtioo  of  oitroau  I  phonic  acid,  will  than  give  it  up 


again  in  the  Glover  tower  at  a  temperature  100°  higher- 
The  most  important  conclusion,  however,  is  that  in  sul- 
])huric  acid  of  a  strength  not  above  73  per  cent.  (57°  B.), 
no  undecomposed  nitrosulphonic  acid  can  be  present,  eTen 
at  the  ordinary  tera})erature,  much  le.«s  at  the  temperature 
of  the  lead  chamber,  and  therefore  any  theory  based  on 
the  formation  of  this  compound  in  the  chamber,  falls  to  the 
ground.  The  author  maintains  that  all  the  evidence  is 
still  in  favour  of  his  theory  that  nitrous  acid  is  the  catalyst 
in  the  chamber  process.  It  combines  first  with  a  mole- 
cule of  sulphur  dioxide  to  form  nitrososulphonic  acid, 
NO.SOo.OH,  which  immediately  unites  with  another 
molecule  of  nitrous  acid  to  form  nitrosisulphonic  acid, 
HO.SOo.NOHO  and  nitric  oxide.  In  the  weak  chamber 
acid  and  at  the  high  temperature,  the  nitrosisulphonic 
acid  is  decomposed  with  formation  of  sulphuric  acid  and 
nitric  oxide.  Oxidation  of  nitrosisulphonic  acid  to  nitro- 
sulphonic acid  can  take  place  only  if  the  chamber  be  too 
cold  or  the  supply  of  water  be  too  small.  Under  these 
latter  conditions,  the  nitrosisulphonic  acid  may  exist  for 
a  sufficient  length  of  time  to  become  oxidised  by  atmo- 
spheric oxygen  to  nitrosulphonic  acid.  The  latter  is  then 
deposited  in  the  form  of  chamber  crystals  which  are  thus 
a  sign  of  defective  working.  That  the  blue  nitrosisulphou'C 
acid  is  not  oxidised  with  such  rapidity  as  would  be  the 
case  if  this  action  were  an  essential  intermediate  reaction 
in  the  chamber  process,  as  stated  by  Lunge  and  Berl,  is 
shown  by  the  fact  that  the  acid  from  the  Gay-Lussac 
tower  is  frequently  coloured  purple  by  nitrosisulphonic 
acid,  although  the  gases  in  this  part  of  the  system  are 
always  relatively  rich  in  oxygen.  Lunge  and  Berl  have 
stated  that  if  the  reactions  in  the  chamber  proceed 
according  to  the  theory  put  forward  by  the  author, 
nitrous  oxide,  hydroxylamine,  and  ammonia  should  make 
their  appearance  in  many  parts  of  the  chamber.  It  must 
be  borne  in  mind,  however,  that  the  chamber  acid  contains 
either  nitrous  acid  (the  usual  case)  or  sulphurous  acid. 
In  presence  of  nitrous  acid,  hydroxylamine  is  decomposed 
with  formation  of  nitrous  oxide,  whilst  ammonia  yields 
nitrogen,  and  nitrous  oxide  and  nitrogen  have  been 
proved  to  be  present  in  chamber  gases.  In  presence  of 
sulphurous  acid  on  the  other  hand,  hydroxylamine  is 
converted  into  aminosulphonic  acid,  which  in  turn  yields 
ammonia  and  sulphuric  acid,  and  in  agreement  with  this, 
ammonia  is  actually  found  to  be  formed  when  the  chamber 
acid  contains  a  considerable  proportion  of  sulphurous 
acid. — A.  S. 

Ferric  sulphate.  A.  Recoura.  Ann.  Ohim.  et  Phys., 
1907  [8],  11,  263—288.  Chem.  Zentr.,  1907,  2,  441. 
(See  this  J.,  1903,  906,  970;    1905,  801,  844.) 

For  the  preparation  of  anhydrous  ferric  sulphate,  a 
solution  of  ferrous  sulphate  is  oxidi.sed  by  means  of  dilute 
nitric  acid  in  presence  of  sulphuric  acid,  the  solution  is 
evaporated  to  dryness  to  expel  the  nitric  acid,  and  the 
residual  white  ferric  sulphate  combined  with  a  certain 
quantity  of  water  and  with  the  excess  of  sulphuric  acid, 
is  heated  first  for  2 — 3  days  at  120°  C.  to  remove  the 
water,  and  then  at  130°  C.  to  expel  the  sulphuric  acid. 
Pure  anhydrous  ferric  sulphate  obtained  in  this  manner, 
is  insoluble  in  cold  water,  but  is  gradually  decomposed 
by  the  latter. — A.  S. 

Cuprous  iodide.  G.  A.  Barbieri.  Atti  R.  Accad.  del 
Lincei,  Roma,  1907  [5],  16,  I.,  528—531.  Chem. 
Zentr.,  1907,  2,  128—129. 

WnKN  dilute  solutions  of  potassium  iodide  are  distilled 
in  presence  of  much  sodium  chloride  and  copper  sulphate, 
more  iodine  is  set  free  than  correHiJonds  to  the  ecjuation  : 
2f;uS04-f4KI  -2CuI-h2K2S()4-t-l2.  Whilst  a  pure 
solution  of  copper  8ul[)hate  does  not  liberate  iodine  from 
cuprous  iodide,  even  on  warming,  reaction  takes  place 
in  the  cold  in  presence  of  alkali  chloride  or  bromide, 
and  also  on  introducing  cuprous  iodide  into  concentrated 
aqueous  solutions  of  cujiric;  chloride  or  cuprie  bromide. 
The  author  has  found  that  an  indifferent  organic  solvent, 
such  as  xylene,  which  has  a  lower  density  but  higher 
bf)iling  point  than  wat<'r,  and  is  immiwjible  with  the  latter, 
facilitates  the  expulsion  of  iodine  from  aqueous  solutions. 
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and  also  its  condensation  by  means  of  a  simple  Liebig's 
condenser.  On  warming  cuprous  iodide  with  a  solution 
of  cupric  chloride  or  bromide,  the  whole  of  the  iodine  is 
liberated  in  accordance  with  the  equation  :  2CuI+2CuX2 
=  4CuX  +  2I.  That  under  certain  circumstances,  the 
reverse  reaction  can  take  place,  was  shown  by  experiments 
in  which  concentrated  alkali  halogenide  solutions  con- 
taining dissolved  cuprous  chloride  or  bromide  were 
shaken  with  a  solution  of  iodine  in  xylene  in  an  atmos- 
phere of  carbon  dioxide. — A.  S. 

Hydrogen ;    Preparation  of hi/  means  of  iron  and 

carbonic  acid  in  the  cold  at  the  ordinary  pressure.     A. 
Bruno.     Bull.  Soc.  Chim.,  1907,  1,  601—662. 

The  reaction  which  takes  place  in  the  spontaneous  forma- 
tion of  iron  rust:  C02  +  H20+Fe  =  FeC03 4-Ho,  may  be 
accelerated  by  agitation,  etc.,  so  as  to  become  a  practicable 
method  for  the  production  of  hydrogen.  In  one  experi- 
ment, 250 — 300  grms.  of  fragments  of  Hint  were  introduced 
together  with  water  into  a  steel  bottle  50  cm.  high  and  of 
2i  litres  capacity,  and  carbon  dioxide  was  passed  in  until 
the  air  was  displaced  and  the  liquid  was  saturated  with 
the  gas.  The  bottle  was  then  closed  by  a  steel  cover, 
and  placed  in  an  apparatus  where  it  made  about  2000 
revolutions  per  hour.  In  another  experiment,  the  contents 
of  the  bottle  consisted  of  10  grms.  of  cast-iron  fdings, 
250  grms.  of  pieces  of  cast-iron  or  steel,  250  grms.  of  water, 
and  carbon  dioxide.  In  both  cases  there  M'as  no  appre- 
ciable change  in  the  pressure  inside  the  vessel,  and  after 
36 — 40  hours,  the  gas  withdrawn  from  the  bottle  consisted 
of  pure  hydrogen.  At  the  end  of  20  hours  the  gas  consisted 
of  about  two-thirds  of  hydrogen  and  one-third  of  carbon 
dioxide.  If  the  reaction  be  effected  in  a  glass  vessel, 
there  is  a  decrease  in  the  pressure  within  the  vessel, 
owing  to  absorption  of  carbon  dioxide  by  alkali  from  the 
glass.  By  introducing  nitrobenzene  into  the  vessel 
together  with  the  other  raw  materials,  aniline  can  be  pro- 
duced.— A.  S. 

Molten  salts  ;  Electrolytic  dissociation  of .     R.  Loreuz. 

See  XI A. 


Patents. 

Hydrochloric  acid  gases  ;  Effecting  the  removal  of  imparities 

from .     G.    W.    Johnson,   London.     From   Verein 

Chera.     Fabr.    of    M?nnheim,    Germany      Eng.     Pat. 
16,910a,  July  26,  1906. 

It  is  found  that  imjnirities  other  than  arsenic,  such  as 
sulphuric  acid,  chlorine,  nitrosjd  compounds  and  iron 
chloride,  liable  to  occur  in  hydrochloric  acid  gases,  are 
removable,  as  well  as  the  arsenic,  by  the  treatment  with 
oils  described  in  Eng.  Pat.  16.910  of  1906.  (this  J..  1907, 
760).  The  gases  thus  obtained  arc;  stated  to  be  suitablo 
for  the  manufacture  of  jjure  hydrochloric  acid,  and  also 
for  the  manufacture  of  chlorine  by  llic  Deacou  ])rocess. 
(Sec  also  Fr.  Pat.  368.452  of  1906,  this  J.,  1906,  1219.) 

— E.  S. 

Hydrochloric   arid   gases ;     Purifying ■.     W.    Hasen- 

bach,  Mannheim,  Germany.     U.S.  Pat.  862,906,  Aue.  13, 
1907. 

See  Fr.  Pat.  368.452  of  1906  ;  this  J.,  1906,  1219.— T.  F.  B. 

SvlpJiuric  acid  chamber.     0.  H.  Eliel,  La  Salle,  111.     U.S. 
Pat.  860,968,  July  23,  1907. 

A  SERIES  of  connected  acid  chambers,  liaving  their  greatest 
extension  horizontally,  and  arranged  side  by  side,  is 
interposed  in  the  flow  of  gase.'^  between  (he  (Jlover  and 
Gay-Lussac  towers.  Induction  and  eduction  flues  com- 
municate with  the  several  chambers  near  the  same  end, 
the  former  being  placed  nearer  the  axial  centre  and  in  a 
higher  plane  than  the  latter.  Set  pipes  for  discharge  of 
steam  open  into  the  induction  flues  near  their  discharge 
ends.  Means,  arc  provided  for  forcing  tho  ga.ses  and 
fumes  "  into  the  several  chambers  through  such  induction 


ports  and  out  through  such  eduction  ports,  producing 
reverse  currents  inwardly  toward  the  rear,  and  outwardly 
toward  the  front  of  the  chambers." — E.  S. 

Sulphuric  acid ;    Apparatus  for  concentrating .     L. 

Stange,  Aix-la-Chapelle,  Germany.  Eng.  Pat.  91 , 
Jan.  I,  1907. 

See  U.S.  Pat.  837,592  of  1906  ;  this  J.,  1907,  151.— T.  F.  B. 

Ammonia  and  formic  acid  from  cyanides  ;    Manufacture 

of .     J.    Y.    Johnson,    London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     Eng.  Pat.  22,038,  Oct.  5,  1900. 

See  Fr.  Pat.  372,714  of  1906  ;  this  J.,  1907,  527.— T.  F.  B. 

Lime ;     Manufacture    of    an    improved    dry    cMorinated 

compound  of .     G.   W.   Johnson,   Ix)ndon.     From 

Cheni.  Fabr.  Griesheim-EIektron,  Frankfort,  Germany. 
Eng.  Pat.  24,101,  Oct.  29,  1906. 

See  Fr.  Pat.  370,863  of  1906  ;  this  J.,  1907,  256.— T.  F.  B. 

Cyanides ;    Manufacture  of in  a   condition  fit   for 

transport  and,  storing.  J.  Y.  Johnson,  London.  From 
Chem.  Fabr.  Schlempe,  Frankfort  on  Maine,  Germany 
Eng.  Pat.  29,383,  Dec.  24.  1906. 

See  Fr.  Pat.  373,297  of  1907 ;    this  J.,  1907,  689.— T.  F.  B. 

Crystals  ;  Manufacture  of  large .     J.  Bock,  Radebeul, 

Saxony.  Eng.  Pat.  5295,  March  5,  1907.  Under  Int. 
Conv.,  Sept.   8,   1906. 

See  Fr.  Pat.  374,968  of  1907  ;  this  J.,  1907,  872.— T.  F.  B. 

Hydrosulphites ;     Production    of    stable,    dry -.     M. 

Bazlen,  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  861,014, 
July  23,  1907. 

See  Addition  of  Oct.  25,  1904,  to  Fr.  Pat.  341,718  of  1904  ; 
this  J.,  1905,  333.— T.  F.  B. 

Hydrostdphilc  mixture  ;  Stable ,  and  method  of  making 

same.  W.  Majert,  Berlin,  Germany.  U.S.  Pat.  861,218, 
July  23,  1907. 

The  salt  of  an  acid  weaker  than  sulphurous  or  hydro- 
sulphurous  acid  is  added  to  a  solution  of  a  hydrosulphite, 
in  less  quantity  than  is  necessary  to  salt  out  from  the 
solution  anhydrous  hydrosulphite.  The  solution  is 
evaporated  in  a  vacuum  to  obtain  a  mixture  of  the  hydro- 
sulphite and  added  salt  in  a  .solid  form. — E.  8. 

Lead  acetate  ;  Process  of  manufacturing  — — .  A.  Wultze, 
Charlottenburg,  Germany.  U.S.  Pat.  861,345,  July  30, 
1907. 

See  Fr.  Pat.  3.52,050  of  1905  ;  this  J.,  1905.  ,S92.— T.  F.  B. 

♦ 

Metal  peroxides ;    Process  of  producing .     F.   Fuhr- 

mann.  Assignor  to  KirchhofT  und  Neirath,  Berlin. 
U.S.  Pat.  861,826,  July  30,  1907. 

See  Fr.  Pat.  362,249  of  1906  ;  this  J.,  1906,  884.— T.  F.  B. 

Sulphocyanide ;      Manufacture    of .     J.    Tcherniac, 

Strcathara   Hill.     U.S.    Pat.   862,678,   Aug.    6,    1906. 

See  Eng.  Pat.  2708  of  1906  ;  this  J.,  1906,  427.— T.  F.  B. 

Sulphur  ;  Process  for  the  extraction  of .     M.  Rohleder, 

Daniig,  (Jcrmany.  Eng.  Pat.  23,967,  Oct.  27,  1906. 
Under  Int.  Conv.,  Nov.   15,  1905. 

See  Fr.  Pat.  370.893  of  1906  ;  this  J..  I!HJ7.  25ti.— T.  F.  B. 
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Stdpkur  ;  Extraction  of from  ganguc  or  other  material. 

A.  J.  B«.iult.  Ix>nclon.     From  E.  Giinther  and  R.  Franko, 
Eislebon.  (Jermany.     Eng.  Pat.  11,1S7.  May  13,  1907. 

Boiu>'o  aootyleno  tetrai-hlorido.  or  a  mixture  of  the  same 
with  certain  hydrocarbons  such  as  xylol,  is  used  as  solvent. 
Scj>amtion  takes  j^lace.  either  by  boiling  the  sulphur- 
containing  material  with  the  solvent,  and  pouring  off  from 
the  residue,  or  with  the  aid  of  the  usual  forms  of  extractors. 
Sulphur  separates  from  the  solution  on  coolmg,  only  1  per 
cfnt.  being  retained  at  the  ordinary  temperature.  The 
process  is  sjiecially  applicable  to  the  separation  of  sulphur 
from  the  purifying  mass  which  is  used  for  removing 
hydrogen  sulphide  from  coal  gas.  The  purifying  material 
(hydrated  ferric  oxide)  remains  active  after  treatment 
with  acetylene  tetrachloride,  and  may  therefore  be  used 
over  and  over  again.  It  thus  accumulates  a  greater 
content  of  cyanogen  compounds  than  is  possible  when 
sulphur-extracting  methods  are  used,  which  render  the 
purifymg  mass  unsuitable  for  further  operations. — 0.  R. 

Dinntfgration  of  amorphous  bodies  ;  Process  for  the . 

E.  G.  Ache.son.     Fr.  Pat.  376.332.  April  3,  1907.    Under 
Int.  Conv.,  Dec.  31,  1906. 

S««  U.S.  Pat.  W3.4-26of  1907  ;  this  J.,  1907,  417.— T.  F.  B. 

GrapUte  ;  Deflocculated ,  and  its  manufacture.     E.  G. 

Acheson.     Fr.  Pat.  376,333,  April  3,  1907.     Under  Int. 
Conv..  Dec.  10.  1906. 

Sl«  U.S.  Pat.  844.989  of  1907  ;  this  J.,  1907,  417.— T.  F.  B. 


VIIL-GLASS,  POTTERY,  AND   ENAMELS. 

Patents. 

Glass  ,    ilcans    for    pouring    directly    from    melting 

furnaces.     P.  T.  Sievert,  Dresden,  Germanv.     U.  S.  Pat. 
861,401,  July  30,  1907. 

Sk£  Eng.  Pat.  5606  of  1906  ;   this  J.,  1906,  760.— T.  F.  B. 

China  day  ;  Grading  or  dressing  .     H.  J.   Batt  and 

W.  Bowden.  London.     Eng.  Pat.  18,294,  Aug.  15,  1906. 

A  ctTRBEXT  of  air  heated  to  about  250°  F.  is  passed  over 
the  broken  up  clay,  which  is  constant]}'  stirred  and  turned. 
The  finer  particles  are  removed  as  they  are  broken  off, 
by  Bcreeninc,  and  after  this,  the  already  screened  particles 
m*y  again  be  screened  to  any  desired  degree.  A  second 
drj-ing  operation,  in  which  air  of  150°  F.  impinges  upon 
the  clay.  a.<i  it  falls  in  a  thin  wide  stream  through  variously 
graded  screens,  completes  the  operation.  The  fine  sands, 
mica  clay,  and  other  floating  particles,  arc  drawn  by  an 
induced  draught  of  the  hot  air  against  baffles,  and  arc 
collected  separately. — O.  R. 

UnamfUing  and  annfoling  ;  Processes  of .     O.  Zahn. 

Berlin.     Eng.  Pat.  28,746,  Dec.  17,  1906.     Under  Lit. 
Tonv.,  Dec.   >2.  19f)5. 

Th«  working  chamber  in  which  the  enamelling  and 
annealing  are  to  Ijc  carried  out,  is  first  raised  to  the 
required  temj^rature  by  heating  it  both  internally  and 
externally  by  means  of  furnace  gases;  the  (iuo  leading  from 
the  interior  of  the  chamber  to  th.-  f  hirare.\  is  then  closed  by 
mntrf  of  !»  damper,  so  as  to  cause  the  flame  to  circulate 
«»  '^eexterior  of  the  f-hamlx-r,  which  is  thus  kept 

•  '  d  temf>erature.     This  ]>rfx;edure  also  serves 


maining  in  the  chamlxr  through 
furnace,  and  any  injurious  action 
.  ntid.  — A.  ('..  L. 


IX. 


BUILDING    MATERIALS.    CLAYS, 
MORTARS.   AND    CEMENTS. 
Patbmts. 
>d  fAhrr  fihT'/iu>  mntrrial ;  Sulidions  for  preserving 
K.  H.  Wolman,  Idaweiche,  Germany.     Eng,  Pat. 
...-».  Aug.  .1.  Ittfm. 

A  SALT   of    hydrofluoric  ar.'ul,  such    as    s^jdium    fluoride, 
is  added  to  aolotions  of  salts  of  strong  mineral  acids,  such 


as  ferrous  sulphate,  or  alumiQium  sulphate,  cm)iloyed  for 
preserving  wood  and  otlier  tibrous  material,  with  the 
object  of  preventing  the  liberation  of  a  strong  acid  (e.g., 
sulphuric  acid)  in  the  wood,  and  of  increasing  the  anti- 
septic action  of  the  solution. — W.  C.  H. 

Wood  ;  Treatment  of with  solution,  of  chromium-  salts. 

H.  Sefton-Jones,  London.     From  J.   Dada,  Jiudapcst, 
and  G.  Fuchs,  Vienna.     Eng.  Pat.  5327,  March  5,  1907. 

The  wood  is  impregnated  with  a  solution  composed  of 
15  parts  of  chromo-pliosphoric  oxide,  70  parts  of  chrome 
alum,  and  from  1,500  to  15,000  ])arts  of  water.  The 
chronio-phosphoric  acid  is  prepared  from  1500  gnus,  of 
freshly-prepared,  wet  chromic  oxide,  750  gnus,  of  phos- 
phoric acid  of  60°  B.,  and  10  to  13  litres  of  water.- W.  C.  H. 

Wood ;  Process  for  the  impregnation  of .     J.   Dada 

and  G.  Fuchs.     Fr.  Pat.  376,248,  March  1,  1907. 

See  Eng.  Pat.  6327  of  1907  ;  preceding.— T.  F.  B. 

Concrete  or  other  compositions  for  use  in  building  and  like 
constructions.  J.  R.  Hitchins,  London,  and  W.  Dunz, 
Shoreham.     Eng.  Pat.  430,  Jan.  7,  1907. 

This  invention  relates  to  a  fireproof  and  damp-proof 
composition  which  can  be  u.sed  cither  in  the  form  of 
blocks  or  slabs,  or  applied  directlj'  as  a  plastic  mass  to 
walls,  partitions,  iron  work  or  other  structures.  The 
composition  consists  of  a  mixture  of  24  bushels  of  aggre- 
gate material,  such  as  coke,  brick,  pumice,  clinker,  ash,  &c., 
4  bushels  of  plaster  of  Paris,  8  lb.  of  gelatin,  in  solution, 
and  a  coagulating  agent,  such  as  1  lb.  of  chrome  alum, 
or  potassium  bichromate,  or  J  lb.  of  tannic  acid,  or  1  cjuart 
of  a  40  per  cent,  solution  of  forraaldehj'de,  and  7  lb.  of 
alum  ;  this  last  ingredient  is  added  to  accelerate  the 
hardening  of  the  mass. — W.  C.  H. 

Sorel  cement ';  Manufacture  of .     A.  J.  Boult,  London. 

From  B.  Neuburger,  Niimberg,  Germany.     Eng.  Pat. 
16,164,  July  17,  1906. 

See  Fr.  Pat.  368,434  of  1906  ;  this  J.,  1907,  49.— T.  F.  B. 

Cement  for  building  and  like  purposes  ;  Manvjacturp  of 

.     P.  Timofecff,  St.  Petersburg.     Eng.  Pat.  17,006, 

July  27,  1906. 

See  Fr.  Pat.  368,339  of  1906  ;  this  J.,  1900,  1221.— T.  F.  B. 

Cement ;  Method   of   and    apparatus    for    burning . 

T.    M.    Morgan,    Longue    Pointc,    Canada.     U.S.    Pat. 
860,685,  July  23,  1907. 

See  Eng.  Pat.  6946  of  1906 ;  this  J..  1906,  848.— T.  F.  B. 

Portland  cement,  and  process  of  manufacturing  the  same. 
T.  A.  Edison,  Llewellyn  Park,  N.J.  U.S.  Pat.  861,241, 
July  23,  1907. 

The  process  consists  in  subjecting  the  clinker  to  a  single 
crushing  operation,  as  distinct  from  grinding,  in  powerful 
crushing  rolls,  removing  the  sufficiently  lino  particles  by 
means  of  an  air  blast,  and  returning  the  tailings,  together 
with  fresh  material,  to  be  re-crushed.  Crushed  Portland 
cement  having  no  ajiprociablc  ])ro])ortion  of  ground 
particles,  and  in  which  more  than  80  per  cent,  of  the 
particles  will  pass  a  200-mesh  screen,  and  less  than  10  per 
cent,  of  the  mass  is  in  a  condition  of  "  flour,"  is  claimed 
a«  a  new  product. — W.  C.  H. 


X.— METALLURGY. 

Ferro-silicon.     Bd.   of  Trade   J.,   Aug.    22,    1907. 


LT.R.] 


I'rofkssor  Cronquist,  of  Stockholm,  who  was  inslnicted 

lo   investigato   the    causes   f)f  the  <lcatii     of   four   of  the 

passengers    on    the     Swedish    stcamshif)    "  Olaf    Wijk." 

i   confirms  the  view  that  their  death  must  be    attributed  to 
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the  gases  given  off  by  ferro-silicon  contained  in  the  hold 
under  the  cabins.  Ferro-silicon  is  made  by  heating 
together  iron  ore,  quartz,  coke,  and  lime  in  the  electric 
furnace,  a  product  containing  up  to  80  per  cent, 
of  silicon  being  obtained.  It  is  generally  packed  in  iron 
drums  or  casks  for  export. 

Certain  kinds  of  ferro-silicon  seem  to  be  disintegrated 
into  powder  by  the  action  of  moist  air  ;  this  apparently  is 
not  dependent  on  the  proportion  of  silicon  present,  as 
specimens  containing  up  to  80  per  cent,  of  sdicon  have  been 
found  to  remain  unchanged  for  weeks.  Ferro-silicon  may 
evolve  phosphoretted  and  arseniuretted  hydrogen  in 
contact  with  moisture.  These  properties  of  ferro-silicon 
indicate  that  considerable  danger  is  connected  with  its 
transport,  not  only  to  persons  on  the  ship,  but  to  dock 
labourers  engaged  in  unloading  it  at  docks.  Prima  facie, 
it  seems  that  the  presence  of  moisture  is  the  cause  of  the 
accidents,  and  every  effort  should  be  made  to  ensure  that 
the  material  is  in  a  dry  condition  when  packed,  and  that 
there  is  no  possibility  of  moisture  gaining  access  to  the 
receptacles  containing  it. 

Pig   iron    production   in    Canada.      Bd.     of    Trade    J., 
Aug.  15,  1907.     [T.R.] 

The  production  of  pig  iron  in  Canada  in  the  first  half  of  1907 
amounted  to  270,100  tons,  as  compared  with  282,010  tons  in 
the  corresponding  period  of  1906.  265,253  tons  consisted 
of  coke  iron  and  the  remainder  of  charcoal  iron.  The 
production  of  Bessemer  pig  iron  in  the  first  half  of  1907 
amounted  to  73,023  tons  as  against  79,051  tons  in  the  first 
half  of  1906.  The  production  of  basic  pig  iron  amounted 
to  161,403  tons,  as  compared  with  135,298  tons.  The 
production  of  malleable  Bessemer,  foundry,  forge  and 
miscellaneous  grades  was  35,674  tons,  as  against  67,661 
tons  in  the  first  half  of  1906.  On  June  30,  1907,  Canada 
had  14  completed  blast  furnaces,  of  which  10  were  in  blast 
and  four  idle.  Twelve  were  equipped  to  use  coke  and 
two  to  use  charcoal. 

Pig  iron  production  in  the   United  States.      Bd.    of  Trade 
J.,  Aug.  15,  1907.     [T.R.] 

The  production  of  pig  iron  in  the  United  States  during 
the  first  half  of  the  current  year  as  compared  with  the 
first  half  of  1906  was  as  follows  : — 


1906. 

1907. 

Tons  of  2,240  lb. 

Tons  of  2,240  lb. 

Bessemer     and    low-phos- 

phorus pig-iron    

6,884,881 

7,185,878 

Basic  pig-iron  (not  includ- 

ing charcoal  iron) 

2,449,275 

2,671,136 

Charcoal  pig-iron 

207,722 

205,796 

Spiegeleisen  and  ferro-man- 

ganese  pig-iron 

160,833 

172,675 

Other  kinds  of  pig-iron  . . 

2,879,539 

3,242,559 

Total    

12,582,250 

18,478,044 

Sted-hardening  metals  in  the  United  States.     Bd.  of  Trade 
J.,  Aug.  15,  1907.     [T.R.] 

An  investigation  is  to  be  undertaken  by  the  United  States 
Geological  Survey  into  the  deposits  of  steel-hardening 
metals  (other  than  manganese)  in  the  country.  The 
known  steel-hardening  metals,  named  in  the  order  of 
importance  of  production  and  use,  are  nickel,  chromium, 
manganese,  tungsten,  molybdenum,  vanadium,  titanium; 
cobalt  and  uranium.  The  value  of  these  metals  produced 
in  the  United  States  in  1906  amounted  to  458,327  dols., 
of  which  393,667  dols.  was  for  tungsten.  The  price  of 
tungsten,  which  has  been  increasing  for  a  number  of 
years,  was  quoted  at  5  dols.  to  6  dols.  per  unit  (1  per  cent, 
of  a  ton)  in  1905,  and  at  12  dols.  per  unit  in  the  spring 
of  1907. 

Mineral  production  of  Cornwall  in  1906.     Eng.  and  Min. 
J.,  Aug.  10,  1907.     [T.R.] 

DuBiNO  1906  the  output  of  tin  concentrates  in  Cornwall 
was  6226  tons,  and  in  Devonshire  32  tons,  and  there  was 


also  produced  1313  tons  of  undressed  tin  ore.  These  figures 
are  almost  identical  with  those  of  the  previous  year. 
The  output  of  copper  ore  was  4170  tons,  as  compared  with 
5466  tons  during  1905.  The  production  of  arsenic  and 
arsenical  pyrites  during  1906  was  1599  tons  and  610  tons, 
respectively,  as  compared  with  1528  tons  and  641  tons, 
respectively,  in  1905. 

Zinc  industry  in  Canada.     U.S.  Cons.  Reps.,  July,  1907. 
[T.R.] 

The  Canadian  Government  has  recently  published  the 
report  of  a  commission  appointed  to  investigate  the  zinc 
resources  of  British  Columbia. 

The  conclusions  drawn  are  that,  although  the  zinc 
industry  is  j^et  in  its  infancy  in  British  Columbia,  it  is 
capable  of  great  development.  While  several  of  the  mines 
now  being  worked  are  essentially  zinc  mines,  there  are 
some  silver-lead  mines  in  which  zinc  blende  is  found  in 
considerable  quantities.  Until  recently  the  zinc  in  the 
silver-lead  ores  was  regarded  as  an  impurity  to  be  got  rid 
of  by  the  easiest  and  cheapest  means  possible.  The 
increased  demand  for  zinc  of  late  has  made  valuable  as 
a  by-product,  this  zinc  blende,  which  was  formerly  a 
troublesome  impurity.  15,000  tons  of  zinc  ore  of  50  per 
cent,  grade  is  regarded  as  a  liberal  estimate  of  the  present 
annual  production  of  the  Slocan  district,  and  it  is  calcu- 
lated that  the  Ainsworth  district  can  produce  100  tons 
daily  of  50  per  cent.  ore.  A  zinc  smelter  has  been  estab- 
lished at  Frank,  Alberta,  the  plant  being  close  to  a  coal 
mine  and  on  the  route  from  the  mines  to  the  market.  Coal 
can  be  delivered  at  the  Frank  smelter  at  less  than  $1  per 
ton. 

Bauxite ;     Discovery    of    — —    in    Dalmatia.     Eng.    and 
Min.  J.,  Aug.  17,  1907.     [T.R.] 

The  British  Consul  at  Trieste,  Austria,  reports  that  several 
bauxite  deposits  have  been  discovered  in  Lesina,  which  is 
one  of  the  islands  in  the  Adriatic,  forming  part  of  the 
State  of  Dalmatia.  New  coal  mines  have  recently  been 
opened  up  in  the  same  State. 

Waste    heat  ;•     Utilisation    of in    slimes    settlement. 

A.  Salkinson.     J.  Chem.,  Metallurgical  and  Min.  Soc., 
S.  Africa,  1907,  7,  403—406. 

The  waste  heat  of  exhaust  steam  was  utilised  to  heat 
the  slimes  solutions  by  circulating  the  latter  through  the 
shell  of  a  boiler,  the  exhaust  steam  being  passed  through 
the  tubes  of  the  latter.  It  was  found  that  increasing  the 
temperature  by  6°  F.  in  this  way  caused  a  diminution 
in  the  depth  of  the  sediment  of  8-8  in.,  on  about  5  ft., 
^^'hich,  with  two  transfers,  and  a  total  increase  in  tem- 
perature of  16°  F.,  amounts  to  nearly  2  ft.,  on  about  10  ft. 
At  the  same  time,  the  amount  of  gold  dissolved  increased, 
from  91-192  to  92-887  per  cent,  in  one  experiment.  The 
cost  for  power  for  running  the  circulating  pump  does  not 
exceed  £10  per  month,  the  maintenance  cost  is  negligible, 
and  the  higher  temperature  has  no  decomposing  effect 
on  the  cyanide. — A.  G.  L. 

Base  bullion  ;  Notes  on  the  refining  of  .     C.  W.  lee 

and  W.  0.  Brunton.     J.  Chem.,  Met.  and  Min.  Soc., 
S.  Africa,  1907,  7,  358—360. 

T.  K.  Rose's  method  of  refining  by  means  of  air  or  oxygen 
is  used  for  bringing  unusually  base  bullion  up  to  a  fineness 
of  800  or  over.  The  bullion  to  be  refined  is  melted  in  a 
clay-lined  "  salamander  "  crucible  of  suitable  size,  standing 
on  an  inverted  crucible  in  the  furnace.  The  air  used  for 
the  refining  is  introduced  into  the  molten  metal  through 
one  of  Morgan's  24  in.  by  J  in.  bore,  porcelain  chlorine 
tiibes  fitted  into  the  expanded  end  of  a  short  length  of 
i  in.  iron  piping,  the  joint  being  made  air-tight  with 
pla.-^ter  of  Paris.  This  short  length  of  piping,  fitted  with 
the  porcelain  tube,  is  attached  to  the  end  of  a  vertical 
iron  pipe  connected  to  the  main  air-supply  pipe  by  flexible 
metallic  tubing.  The  flexible  tubing  is  suspended  from 
the  roof  bv  means  of  a  rojie  running  through  a  pulley, 
so  that  the  height  of  the  porcelain  tube  in  the  crucMble 
can  be  readily  adjusted.     When  treating  500  oz.  of  ba.se 
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hnflkm,  1|  Ih.  of  borsT  and  3  lb.  of  fine  tiibc-mill  sand  are 
added,  and  the  slac  i;*  preferably  removed  by  skimming, 
more  .«and  being  nddea  if  the  sing  boeomos  thin.  The 
authors  find  thp.t  by  carefully  regulating  the  air  supply, 
therp  is  no  lo5.<  of  metal  by  spirting,  nnd  that  there  is  no 
great  loss  of  silver,  either  in  the  slag  or  by  volatilisation. 

'     — O.  F.  H. 

Ptaiinum  filicidf  r  and  a  double  silicidc  of  jjlaiinum  nnd 
copper.  E.  Vigouroux.  Conipt.  rend.,  1907,  145, 
37ft— 378. 

Tub  sflicide.'  SiPt.  obtained  by  Leboau  nnd  Novitzky 
(this  ,J.,  1907,  927)  was  last  '  year  described  bv'  the 
author.  He  obtained  it  by  direct  combmation  of  the 
elements,  vrhcn  platinum  wa.*;  heated  in  a  wind  furnace 
■•ith  excess  of  silicon,  in  an  atmosphere  of  hydrogen. 
Aluminium,  heated  with  this  silicide,  tenda  to  dissociate 
it  :  copper  forms  with  it  copjx-r  silicidc  and  sets  the 
platinum  free.  Co])per  silicide.  licated  either  with 
platinum  silicide  or  with  metallic  ])lat)num,  forms  a 
compound  having  the  fornuila,  SiCual't. — J.  T.  1). 

Copper  matte,  etc.  r  Use  of  zinc  in  assai/ing .     D.  M. 

Levy.     Eng.  and  Mining  J.,  1907,  84,  262. 

Thb  author  has  substituted  zinc  for  aluminium  for  remov- 
ing the  copper  from  solution  in  the  assaying  of  matte 
in  which  iron  Ls  also  to  be  determined.  Zinc  does  not 
interfere  with  the  delicacy  of  the  iodide  estimation  for 
copper,  so  that  method  may  be  used.  The  author  finds 
that  with  zinc  a  more  complete  separation  is  obtained 
than  with  aluminium,  the  conditions  are  less  rigid  and 
the  method  is  more  suitable  than  the  thiosulphate  one, 
and  can  be  advantageously  used  with  most  copper-bearing 
materials  met  with  in  works  practice,  especially  when 
both  copper  and  iron  have  to  be  determined.  The  zinc 
wr^  is  m  thin  strips,  about  3x0-25  in.,  rolled  up  for  about 
half  their  length,  so  that  they  float  vertically  in  the  liquid 
and  extend  the  whole  depth  of  the  solution. 

The  assay  is  conducted  by  dissolving  the  matte  in 
fuming  nitric  acid,  diluting  with  20  c.c.  of  water,  adding 
5  c.c.  of  strong  sulj)huric  acid  and  heating  the  sohilion 
until  white  fumes  are  copiously  evolved.  When  cool,  GO  c.c. 
of  wiitfT  are  added,  and  the  solution  is  heated  to  a  gentle 
iKiil  wh'-n  the  zinc  is  introduced  and  n  sm;ill  funnel  inserted 
in  the  mouth  of  the  flask.  When  the  precipitation  and 
reduction  arc  eomj>letc,  the  funnel  is  washedjand  removed, 
and  a  glass  wool  plug  placed  in  it.  The  solution  is  then 
decanted  through  the  wool,  the  flask  rinsed  out  with  dilute 
iralphnric  acid  several  times,  passing  the  rinsings  also 
through  the  wool.  The  iron  in  the  filtrate  is  then  immedi- 
ately titrated  with  permanganate  or  bichromate.  The 
funnel  is  replaced  in  the  mouth  of  the  flask,  a  little  nitric 
acid  poured  on  the  wool  to  dis.solvo  any  copper,  washing 
with  about  ^tt  c.c.  of  water.  The  funnel  is  removed  and 
the  iodide  mcthrjd  for  co|>|»er  jiroceeded  with  in  Iho  usual 
way.  A  blank  experiment  ahould  be  tried  on  earh  fresh 
lot  of  zinc. 


Copper  mirror*.     F.  I),  fliattaway. 
96.  S.'i. 


r-hcm.  News,  1907, 


Whbw  Kohitinnx  of  rupric  oxide  are  rediKCjl  \>y  means  of 
nromatir-  hy«lrazin«-s  in  clear  ghts-x  vessels,  cojjjKjr  is 
deprwh/'d  upon  the  gla*-*  in  the  form  of  a  brilliant  coherent 
tilm.  The  mirrors  obtained  have  the  liistrfjus  red  colour 
of  lAimiMh<d  copp»T.  and  are  ax  jmrfect  in  reflecting 
tminr^  and  uniformity  a«  the  --imilar  mirrors  obtained 
by  Uh'  depTMttion  of  HJlver. — ().  K. 

SQicon  ;  Anion  of on  pure,  and  impure  aluminium. 

K.  Vigourotjx.     Bull.  Sw.  Chim.,  VMM,  1,  789-  792. 

*'lI,|fo«»  h*«  no  a<tion  on  pure  abiriiiniinii.  but  with 
imptiTf  abiminnim,  >-i'ld-'  .•<ili<  id<-><  ««f  the  latter  and  another 
HenHTit,  I.e.,  fiilif-oahiminidfx,  or  carbosjlicidi-s  or  carbo- 
viliT'iMbimmHo  wh»-n  'arlKin  i.«  j»rfHent.  The  presence 
"^  fhoiild    thpreffrt-e    U-    guarded 

•ST"  M  of  metal-  eapabl'i  of  ff»riiiing 

'•"'•■      ■- ■ ■■■•         ii    lo   owing  to  the   forrriafir,n   of 


these  compounds  that  it  has  been  impossible  hitherto  to 
obtain  metals  such  as  vanadium,  uranium,  titanium,  etc., 
in  a  pure  state. — A.  S. 

Calcium  :   its   properties  and  possibilities.     A.   E.    Pratt. 
Tharm.  J.,  1907,  79,  223. 

The  calcium  alloys  are  brittle,  crystalline,  and  hard ; 
undergo  o.xidation  and  disintegration  on  exposure  to  air  ; 
decompose  water,  and  exhibit  increased  chemical  activity, 
especially  in  resjiect  of  any  properties  shared  by  both 
constituents  of  the  alloy.  The  hardening  property  of 
calcium  would  seem  to  be  the  only  one  of  practical  utility 
in  alloys  ;  and  the  chief  applications  of  the  metal  promise 
to  be  a.s  a  reducing  agent,  and  for  refining  metals. — C.  S. 

Metals ;   Occlusion    a^id    diffusion    phenomena   in . 

A.  Sieverts.     Z.  phys.  Chem.,  1907,  60,  129—201. 

Occlusion  and  diffusion,  though  probably  causally 
connected,  do  not  proceed  pari  passu.  According  to 
the  author's  experiments,  copper  begins  to  absorb  hydrogen 
at  400°  C,  but  no  diffusion  can  be  observed  below  640°  C. 
Soft  iron  wire  absorbs  hydrogen,  and  allows  it  to  diffuse 
from  400°  C.  upwards;  nitrogen  does  not  appear  to  diffuse 
below  1000°  C,  but  is  occluded  above  900°  C,  and  is  not 
disengaged  at  500°  C.  in  vacuo.  Chemically  pure  iron, 
however,  takes  up  nitrogen  at  900°  C.  and  gives  it  up 
quantitatively  below  this  temperature;  this  is  considered 
to  be  a  peculiarity  of  gamma-iron.  Nickel  absorbs 
hydrogen  below  200°  C.  ;  difiFusion  begins  at  450°.  Cobalt 
absorbs  the  same  gas  above  700°  C.  For  the  occlusion  of 
hydrogen  and  oxygen  by  silver,  no  trustworthy  data  could 
be  obtained  ;  there  is  no  diffusion  below  640°  C.  Hydrogen 
diffuses  through  platinum  at  576°  and  upwards  ;  no  other 
gases  diffuse  through  it,  and  there  is  hardly  any  occlusion 
of  hydrogen  below  1000°  C.  In  all  cases  the  rate  of 
diffusion  through  metals  increases  with  the  temperature. 
The  solubility  of  hydrogen  in  copper,  iron,  nickel,  and 
cobalt  increases  with  the  temperature,  but  for  palladium 
the  converse  holds  good. — W.  A.  C. 

Patents. 

Steel ;  Process  for  manufacluring  — — .  H.  Delporte, 
Ougrcc,  IJelgium,  Assignor  to  Eisen-und  Sfahlwerk 
Hoesch  Akt.-Ces.,  Dortmund,  Germany.  U.S.  Pat. 
861,440,  July  30,  1907. 

See  Fr.  Pat.  360,750  of  1905  ;  this  J.,  1905,  804.— T,  F.  B. 

Iron  ;  Process  of  extractiruj from  itf  ores.     C.  G.  P. 

de  Laval,  Stockholm.     U.S.  Pat.  861,593,  July  30,  1907. 

See  Fr.  Pat.  356,098  of  1905  ;  this  J.,  1905, 1311.— T.  F.  B. 

Steel  of  hi<jh  grade ;    Process  for  preparing from 

ordinary  iron.  A.  Massott,  jun.,  Mutterstadt,  Assignor 
to  F.  Andre,  Haardt.  Germany.  U.S.  Pat.  861,999, 
July  30.  1907. 

See  Fr.  Pat.  362,371  of  1906;  this  J.,  1906,  700.— T.  F.  B. 

Iron   ores ;   Procejis   of    agglomerating    pulveriUent . 

W.  Schumacher,  Oberdoilendorf,  (iermany.  Assignor  to 
E.  Thalmanri,  New  York.  U.S.  Pat.  862,660,  Aug.  6, 
1907. 

See  Eng.  Pat.  28,019  of  1904  ;  this  J.,  1906,  220.— T.  F.  B. 

Iron  smelting ;  Charge  mixture  for .     H.   W.   Lash, 

t;ieveland.  Ohio.     U.S.  Pat.  862,978,  Aug.  13,  1907. 

See  Eng.  Pat.  387  of  1907  ;    this ./.,  1907,  696.— T,  F.  B. 

Iron  and  steel ;  Treatment  of to  prevent  oxidation  or 

rust.  T.  W.  Coslett.  Fr.  Pat.  376,536,  April  8,  1907. 
Under  Int.  Conv.,  April  10,  1906, 

Hke  Eng.  Pat.  8667  of  1906  ;    this  J.,  19«)7,  207.— T.  F.  B. 
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Copper ;  Process  for  extracting from    its    ores    or 

mineral  compoujids.  J.  Gathy,  Mons.  Belgium.  Eng. 
Pat.  18,574,  Aug.  18,  1906.  Under  Int.  Conv.,  Aug.  21, 
1905. 

See  Fr.  Pat.  368,467  of  1906  ;  this  J.,  1907,  53.— T.  F.  B. 

Metals  ;  Method  of  depositing  and  recovering .     W.  A. 

Hendryx,  Denver,  Colo.  U.S.  Pat.  860.661,  Julv  23, 
1907. 

A  STREAM  of  metalliferous  solution  is  passed  through  a 
granular  precipitating  agent,  which  is  agitated  by  means 
of  a  rotatory  movement,  whereby  the  metallic  deposit  is 
separated  and  carried  on  by  the  stream  of  liquid,  whilst 
fresh  surfaces  of  the  precipitant  are  exposed. — A.  G.  L. 

Slimes  treatment.     C.  E.  D.  Usher,  Jeppestown,  Transvaal. 
U.S.  Pat.   860,775,  July  23,  1907. 

The  apparatus  comprises  a  vat  provided  with  a  discharge 
door ;  means  for  maintaining  slimes  contained  in  the  vat 
in  a  uniform  state  of  suspension  ;  slowly  revolving  and 
perforated  arms  at  the  bottom  of  the  vat,  fitted  with 
agitating  vanes ;  and  means  for  supplying  solvent  or 
washing  liquid  to  one  or  more  of  these  arms,  means  for 
continuously  drawing  off  clear  liquid  from  above  the 
slimes,  and  means  for  ejecting  washing  liquid  or  flushing 
water  from  the  whole  of  the  arms  simultaneouslv. 

—A.  G.  L. 

Metals  ;  Method  of  manufacturing  and  compositions 

■used  therein.  H.  Goldschmidt  and  0.  Weil,  Essen  on 
Ruhr,  Germany.     U.S.  Pat.  860,799,  July  23,  1907. 

See  Fr.  Pat.  358,071  of  1905  ;  this  J.,  1906,  185.— T.  F.  B. 

Oxides  ;  Process  of  reducing  refractory .    K.  A.  Kiihne, 

Dresden,  Germany.     U.S.  Pat.  861,129,  July  23,  1907. 

See  Fr.  Pat.  364,329  of  1906  ;  this  J.,  1906,  890.— T.  F.  B. 

Compound  metal  bodies  ;  Apparatus  for  producing  . 

J.  F.  Monnot,  Assignor  to  Duplex  Metals  Co.,  Xew  York. 
U.S.  Pat.  861,220,  July  23,  1907. 

See  Eng.  Pat.  8913  of  1906  ;  this  J.,  1907,  532.— T.  F.  B. 

Sulphide  ores  containing  zinc  ;  Treatment  of .  R.  W.  E. 

Maclvor,  Assignor  to  Metals  Extraction  Corporation, 
Ltd.,  London.  "  U.S.  Pat.  863,411,  Aug.  13,  1907. 

See  Fr.  Pat.  362,677  of  1906  ;  this  J.,  1906,  765.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Molten  salts  ;  Electrolytic  dissociation  of .     R.  Lorenz, 

Ber.,  1907,  40,  3308—3311. 

The  conclusions  of  K.  Amdt  (this  J.,  1907,  829)  as  to 
the  complete  dissociation  of  molten  salts  are  criticised 
by  the  author.  It  is  pointed  out  that  similar  relations 
to  those  found  by  the  former  would  hold,  whatever  the 
degree  of  dissociation,  so  long  as  this  did  not  varj''  with 
the  dilution  by  some  inert  solvent.  Further,  if  the  simple 
salts  in  a  molten  condition  are  completely  dissociated,  the 
inverse  proportionality  between  the  viscosity  and  the 
ionic  mobilities  would  hold,  not  only  for  one  salt  but  for 
all  salts,  provided  equal  concentrations  were  considered. 
This  deduction  is  found  not  to  hold,  wide  variations 
existing  between  different  salts.  An  extended  series  of 
measurements  with  sodium  and  potassium  nitrates  over 
a  wide  range  of  temperature,  indicate  that  the  degree  of 
dissociation  of  these  salts  varies  only  slightly  with  the 
temperature,  a  fact  previouslv  established  bv  the  author. 

'— R.  S.  H. 


Patents. 

Electrodes  for  use  in  the  treatment  of  gases  hy  arc  discharges. 
H.  Pauling,  Gelsenkirchen,  Prussia.  Eng.  Pat.  18,600, 
Aug.  20,  1906. 

See  Fr.  Pat.  371,883  of  1906  ;  this  J.,  1907,  417.— T.  F.  B. 

Filaments  of  metallic  tungsten  or  molybdenum  for  electric 

incandescent  lamps  ;  Manufacture  of .     A.  Lederer. 

Eng.  Pat.  18,738,  Aug.  21,  1906.     -See  II. 

Amorphous  bodies ;  Disintegration  of  and  the  sub- 
sequent treatment  thereof.  E.  G.  Acheson,  Stamford, 
Canada.  Eng.  Pat.  7776,  April  3,  1907.  Under  Int. 
Conv.,  Dec.  31,  1906. 

See  U.S.  Pat.  843,426  of  1907  ;  this  J.,  1907,  417.— T.  F.  B. 

Ozonising  atmospheric  air;    Apparatus  for  .     E.  L. 

Joseph  and  Ozonair,  Ltd.,  London.  Eng.  Pat.  7836, 
AprU  3,  1907. 

Each  electrode  panel  or  screen  comprises  a  pair  of  metal 
gauze  sheets,  applied  to  the  opposite  faces  of  a  plate  of 
dielectric  material,  with  a  pair  of  metal  grids  extending 
over  the  outer  surface  of  the  gauze  sheets,  and  serving 
as  a  means  for  the  distribution  and  collection  of  the 
current  to  and  from  the  sheets.  The  panels  are  supported 
in  upright  planes,  parallel  to  each  other,  and  to  the  current 
of  air,  by  means  of  a  series  of  blocks  of  insulating  material 
engaging  w^th  them,  the  blocks  on  ork>  side  of  each  panel 
being  stationary,  whilst  those  on  the  opposite  side  are 
carried  by  springs.  A  panel  may  thus  be  easily  inserted 
or  withdrawn. — B.  N. 

Separating,  and  simultaneously  extracting  water  from, 
mineral  vegetable  or  animal  substances.  Farbwerke 
vorm.  Meister,  Lucius  imd  Briining.  Eng.  Pat.  10,024, 
1907.     See  I. 

Cell  ;  Electrolytic .     G.  A.  Gabriel,  Assignor  to  Bleach 

and  Caustic  Process  Co.,  Xew  York.  Re-issue,  Xo. 
12,672,  July  16.  1907  of  U.S.  Pat.  822.109,  Mav  29, 
1906. 

See  this  J.,  1906,  643.— B.  X. 

Water  ;    Apparatus  for  [elect rolutically]  purifying  . 

A.  0.  Tate.  U.S.  Pat.  860^771,  July  23,  1907.  .See 
XVIILB. 

Electrolysis.     G.  Rambaldini,  Grosseto.  Italv.     U.S.  Pat. 
861,226,  July  23,  1907. 

Sbe  Eng.  Pat.  2376  of  1902  ;  this  J.,  1903,  216.— T.  F.  B. 

Oxidation  of  liquids  by  electric  discharges  ;    Process  for 

the     .     A.     de     Hemptinne.     Fr.     Pat.     376.111, 

March  25,  1907.     Under  Int.  Conv.,  April  9,  1906. 

See  Eng.  Pat.  13,023  of  1906  ;  this  J.,  1907,  829.— T.  F.  B. 

(5. )— ELECTRO-METALLURGY. 

Tin  cathodes  ;    Quantitative  electrolytic  deposition  of  zinc, 

copper,  silver,  cadmium  and  nickel  with .     L.   T. 

Sherwood  and  G.  AUeman.  J.  Amer.  Chem.  Soc, 
1907,  29,  1065—1074. 

The  authors  have  used  dishes  stamped  from  block  tin 
sheets  as  substitutes  for  platinum  dishes  for  cathodes  in 
the  determination  of  metals  by  electrolj'sis.  A  platinum 
wire  spiral  conforming  to  the  shape  of  the  dish  served  as 
an  anode,  which  was  rotated  at  a  speed  of  700  revolutions 
per  minute.  Zinc  is  deposited  from  its  solutions  in 
sodium  hydroxide,  and  since  the  latter  tends  to  attack 
the  tin.  the  current  should  be  started  before  the  alkaline 
solution  is  added  to  the  water  in  the  dish.  Sodium 
acetate  also  yields  good  results  as  an  electrolyte  in  the 
case  of  zinc.     In  the  determination  of  silver,  hot  water 
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U  first  placed  in  the  dish,  the  circuit  is  closed,  oxalic  acid 
and  .'i  trace  of  isinglass  solution  are  added,  and  lastly 
the  silver  solution  mixed  with  ]K>tassium  cyanide.  The 
current  should  not  exceed  lH> — l-o  ani|iere  or  the  deposit 
will  l>e  s}K>nj:y.  For  cadmium,  an  electrolyte  consisting 
of  I  c.c.  of  sulphuric  acid.  sp.  gr.  l-llo.  per  UXl  c.c.  of 
liquid  is  eniployed.  the  circuit  being  closed  before  the  acid 
is  added.  The  dejxisition  of  copj')er  gave  the  most  trouble, 
the  de|K>sit  readily  becoming  spongy.  A  mixture  of 
ammonium  oxalate,  oxalic  acid  and  a  trace  of  isinglass 
gave  the  best  results  with  coppier  sulphate,  more  oxalic 
acid  being  added  at  intervals  ;  the  solution  must  be  cold 
at  first.  With  nickel  good  results  are  easily  obtained, 
the  electrolytes  being  ammonia  and  ammonium  sulphate 
or  ammonia  and  ammonium  acetate. — J.  F.  B. 


Patents. 

Funutecs ;    Eledric  .     A.   Reynolds.   London.     Eng. 

Pat.  26,981,  Nov.  27,  1906. 

A  RESISTANCE  of  loose  carbou  traversed  by  an  electric 
cturent  serves  as  the  source  of  heat.  In  order  to  prevent 
the  destructive  effect  upon  the  walls  of  the  furnace,  of 
excessive  local  temperature,  due  to  arcing  within  the 
granular  carbon,  the  loose  carbon  is  wholly  or  partially 
enclosed  within  walls  of  plumbago,  carborundum  or 
similar  material.  The  resistance  is  embedded  in  the 
hearth  of  the  furnace,  in  the  crucible  lining,  or  in  a  chamber 
within  the  crucible. — R.  S.  H. 

FHrnaees :    Electric   .     F.    M.    Chaplet,    Laval,    and 

Soc.  la  Xeo  Metallurgie,  Paris.  Eng.  Pat.  4927,  Feb.  28, 
1907.     Under  Int.  Conv.,  Sept.  25,  1906. 

See  Fr.  Pat.  370,005  of  1906  ;  this  J.,  1907,  210.— T.  F.  B. 

Charging    dictric    furnaces ;     Means    for    .     W.    H. 

HufFmann,  Niagara  Falls.  N.Y.,  Assignor  to  Intemat. 
Acheson  Graphite  Co..  Niagara  Falls,  N.Y.  U.S.  Pat 
860,477,  July  16,  1907. 

Temfobary  walls  consisting  of  paper  or  metal  sheets  are 
used  to  retain  the  charge  around  the  central  heating  core 
of  the  furnace.  These  walls  are  surrounded  with  a 
mixture  having  a  relatively  low  conducting  capacity  and 
the  temporary  walls  are  then  withdrawn. — R.  S.  H. 

Bemoring  scale  and  oxide  from  metal  plates,  wire,  strip, 

or  ribhon  ;   Continuous  process  for  [electrolytically] , 

and  drying  and  galvanising  the  same.  S.  O.  Cowper- 
Colen,  London.     Eng.  Pat.  17,672,  Aug.  7,  1906. 

The  meUl  to  be  treated,  in  order  to  remove  scale  and 
oxide,  is  pawed  over  rollers,  and  then  along  guiding 
pooves  between  insoluble  anodes,  and  through  an  electro- 
lyte in  a  niiUble  tank,  the  metal  acting  as  the  cathode. 
After  leaving  the  tank,  the  meUl  is  passed  between  hot 
rollen  and  acroea  a  drj-ing  plate,  or  through  heated 
tabe«,  direct  to  the  galvanising  tank. — B.  N. 

Coating    tcire    [eleetricaUy]    uilh     zinc    and    other    metals. 
.S.  O.  Cowper-Colen,  London.     Eng.  Pat.  18,910,  Aug.  24,    I 
19^16. 

The  wire  ia  iiaMe<l  through  a  molten  bath  of  the  coating 
meUl,  whieh  ia  cfjnne<t«-d  to  onfr  tx>lc  of  a  source  of 
eJertririty.  a  robbing  device,  through  which  the  wire  is 
drawn  after  leaving  the  bath,  l>eing  connected  to  the  other 
pole.  The  temf^ratare  of  the  wire  is  thus  raised  above 
that  of  the  liath.  and  the  ezceaa  of  metal  is  removf-d  and  ' 
rma  b*rk  into  the  bath.  A  smooth,  firmlvadherent  I 
coAtmg,  free  from  holes  and  flaws,  in  thus  obtained.        ' 

—  B.  N.        I 

ABo^:    Elect rodeposUion   of  .     S.  0.  Cowp<r-Coleg, 

Lfjodrjn.     Eng.  Pat.   19,411,  Aug.  df),  11KJ6. 

^  y^  *•*  **•*  '*H'>y,  soch  aa  braaa,  to  be  deposited  is 
mployed,  aod  anodes  of  the  metala  fcopfKrr  and  zinc) 


composing  the  alloy  are  placed  in  circuit  with  it.  The 
amount  of  current  flowing  through  the  zinc  and  copper 
anodes  is  regulated  by  inserting  resistances  in  the  circuit, 
and  the  amount  of  each  metal  which  is  dissolved  may 
thus  be  regulated.  Double  cyanides  of  copper,  zinc,  and 
potassium  are  employed  as  the  electrol3rte. — B.  N. 

Metallic  wire,  strip,  or  the  lil-e  ;   Electrolytic  manufacture 

of .     S.    O.    Cowper-Coles,    London.     Eng.    Pat. 

21,583,  Sept.  29,  1906. 

A  SPIRAL  thread,  of  ordinary  square  section,  is  cut  around 
the  periphery  of  the  mandrel,  and  insulating  material  is 
applied  to  the  bottom  or  top  of  the  thread,  so  that  the 
spiral  groove  is  partly  or  completely  filled  with  insulating 
material ;  or  the  sides  and  bottom  of  the  groove  may  be 
left  exposed.  The  mandrel  is  revolved,  in  a  suitable 
electrolytic  apparatus,  during  the  deposition  of  the  metal. 

—B.N. 

Tungsten  or  alloys  thereof  [for  electric  lamp  filaments]  ;• 

Manufacture    of    ductile .     Siemens    und    Halske 

A.  G..  Berlin.     Eng.  Pat.  3174,  Feb.  8,  1907.     Under 
Int.  Conv.,  Mar.  22,  1906. 

Powdered  tungsten,  or  a  mixture  of  powdered  tungsten 
with  other  metallic  powders,  is  moulded  into  solid  bodies 
under  great  pressure,  without  the  use  of  non-metallic 
agglutinants,  preferably  by  stamping  the  powder  into  a 
tube  of  iron  or  other  ductile  metal,  which  is  then  drawn 
or  rolled,  after  which  the  metallic  shell  is  removed, 
preferably  by  chemical  means.  The  tungsten  rod  is 
then  heated  to  a  white  heat  by  passing  an  electric  current 
through  it  in  a  vacuum  or  an  indifferent  atmosphere. 
The  bodies  obtained  are  claimed  to  be  very  ductile  and 
well  suited  for  making  lamp  filaments. — A.  G.  L. 

Electrotypes  ;   Production  of .  and  apparatus  therefor. 

S.  O.  Cowper-Coles,  London.     Eng.  Pat.  4051,  Feb.  18, 
1907. 

The  cases,  containing  the  moulds  or  impressions  forming 
the  cathodes,  are  slowly  passed  through  the  electrolytic 
bath  in  close  proximity  to  the  anodes,  the  cases  being 
carried  on  an  endless  chain  or  band  working  over  pulleys 
which  are  placed  above  the  bath.  "  Air  is  projected  on, 
between,  or  in  close  proximity,  to  the  cathodes." — B.  N. 

Copper  from  old  bronze  and  bronze  waste  '  Regeneration 
of  the  electrolyte  employed  in  the  extraction,  by  the  electro- 
lytic process,  of .     A.  J.  M.  Thirot,  Bourges,  and 

L.  A.  Mage,  Avignon,  France.     Eng.  Pat.  6502,  March  18, 
1907.     Under  Int.  Conv.,  March  26,  1906. 

See  Fr.  Pat.  364,588  of  1906  ;  this  J.,  1906,  892.— T.  F.  B. 

Electrical  separation  ';  Method  of .     H.  A.  Wefttworth, 

Lvnn,  Mass.,  Assignor  to  Electrostatic  Separator  Co., 
Boston,  Mass.     U.S.  Pat.  859,998,  July  16,  1907. 

The  mixed  solid  material  to  be  separated  Ls  placed  upon 
a  conducting  electrode  and  is  there  subjected  to  an  ionised 
gaseous  jet  from  an  opposing  electrode,  for  a  time  insuffi- 
cient to  more  than  locally  charge  the  poorer  conducting 
const  tuent«.  In  the  meantime  the  superior  conducting 
constituents  are  deprived  of  their  charge  by  contact  with 
a  conducting  electrode,  or  have  a  repelling  charge  con- 
ducted to  them,  and  are  thus  removed.  Subsequently 
the  local  charge  on  the  poorer  conducting  constituents 
is  either  increased  by  direct  conduction  or  is  corrected 
by  subjecting  the  particles  to  the  influence  of  a  second 
electrostatic   field. — R.  S.  H. 

Cathode.     H.  S.   Hatfield,  Brighton.     U.S.  Pat.  860,657, 
July  23,  1907. 

See  Eng.  Pat.  20,770  of  1005;  this  J.,  1906,  1103.— T.  F.  B. 

Ferrosilicon  ;    Process  of  producing .     E.   F.  Price, 

Niagara  Falls,  N.Y.     U.S.  Pat.  861,224,  July  23,  1907. 

An  electrically-conductive  charge  of  a  silicon  compound, 
carbon,  and  a  source  of  iron,  is  smelted  by  establishing 
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an  electric  arc  within  the  charge,  the  zone  of  reduction 
being  surrounded,  and  the  electrodes  protected  from  the 
oxidising  and  cooling  effect  of  the  atmosphere,  by  a 
considerable  body  of  the  charge.  The  minimum  potential 
difference,  necessary  to  effect  reduction,  is  maintained 
between  the  electrodes,  thus  preventing  loss  of  electric 
current  by  leakage  through  the  charge,  and  also  preventing 
loss  of  heat  by  radiation.  The  product  may  be  tapped 
from  the  furnace  and  charge  materials  supplied  as  required. 

— B.  N. 

SUicospiegel ;    Process  of  producing  .     E.  F.   Price, 

Niagara  Falls,  X.Y.     U.S.  Pat.  861,225,  July  23,  1907. 

The  process  is  similar  to  that  described  in  U.S.  Pat. 
861,224  (see  preceding  abstract),  the  charge  consisting 
of  compounds  of  manganese  and  silicon,  carbon,  and  a 
source  of  iron. — B.  X. 

Sheet   metal  7     Treating   hy   electrolysis.     J.    Miiller, 

Schonau,  Austria.     U.S.  Pat.  862,409,  Aug.  6.  1907. 

See  Fr.  Pat.  365,456  of  1906  ;  this  J.,  1906, 1054.— T.  F.  B. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Coquilho  nuts.     For.  Off.  Ann.  Ser.,  3901.     [T.R.] 

CoQriLHO  nuts  are  exported  from  Bahia  in  steadily 
increasing  quantity  yearly.  The  nuts  average  in  size 
something  larger  than  a  hen's  egg,  and  consist  of  a  central 
kernel  embedded  in  an  extremely  hard  pulp.  The  kernel 
yields  an  oil  of  very  fine  quality,  which  is  used  locally  as  a 
lubricant  for  watches  and  for  other  delicate  mechanisms. 
The  chief  value  of  the  nuts,  however,  would  seem  to  lie  in 
the  pulp  surrounding  the  kernel.  Most  of  the  coquilho 
nuts  exported  from  Bahia  go  to  France,  where  the  pulp  Ls 
utilised  for  the  manufacture  of  buttons  and  rosaries. 

Cottonseed   oil    and   its   possibilities.     U.S.    Cons.    Reps., 
June,  1907.     [T.R.] 

Italy. 

CoTTOXSEED  oU  imported  here  is  said  to  be  mixed  with 
olive  oil  in  warehouses,  where  the  oil  remains  with- 
out paying  duty  until  the  process  is  completed,  when  the 
whole  produce  is  exported  under  the  name  of  olive  oil. 

Taking  the  average  value  of  cottonseed  oil  imported 
here  as  5'45  cents  per  lb.,  and  adding  the  duty  of  4.55 
cents,  would  make  a  total  of  10  cents  per  pound.  The 
current  prices  of  pure  olive  oil  in  Genoa  are,  per  quintal  of 
100  kilos,  or  220  pounds  : — Extra  quality,  150  lire  ;  fine 
first  quality,  135  lire  ;  fine  second  quality,  120  lire,  and 
edible  good,  100  lire  (lire  =  19-3  cents).  Thus  the  poorest 
quality  of  pure  olive  oil  sells  for  9-09  cents,  against  10  cents 
■for  cottonseed  oil.  A  gra*le  between  the  "  edible  good  " 
and  the  "fine  second  quality"  sells  at  115  lire,  which 
would  be  about  the  price  of  cottonseed  oil,  with  duty 
added  to  cost. 

The  cottonseed  oil  imported  into  Italy  during  1905 
amounted  to  119,798  quintals,  and  during  1906  to  27,472 
quintals.  The  decrease  is  explained  by  the  small  yield 
of  olive  oil  in  1904-5  and  by  the  passage  of  the  Food  and 
Drugs  Act,  June  30,  1906.  In  addition  to  the  cottonseed 
oil  which  Italy  imports,  it  is  shipped  in  considerable 
quantities  to  Italian  seaports  and  mixed  upon  the  wharves 
■with  other  edible  oils.  The  resulting  compound  is  exported 
to  nearly  every  country  of  Europe  and  the  Americas. 
The  oils  and  greases  with  which  cottonseed  oil  comes  into 
competition  in  Piedmont  and  elsewhere  in  Italy,  are  olive 
oil,  linseed  oil.  sesame  oil,  cocoanut  oil,  colza  oil;  lard, 
butter  and  tallow.  It  is  believed  that  the  duties  and 
taxes  must  effectively  prevent,  in  all  but  exceptional  cases, 
the  extended  introduction  of  cottonseed  oil  into  Italy,  and 
that  furthermore,  should  such  an  increase  of  trade  occur, 
taxes  notwithstanding,  it  could  only  result  in  the  pro- 
mulgation of  higher  rates.  It  is  unlikely  that  cottonseed 
can  be  successfully  imported  into  Italy.  Apart  from  the 
fact  that  the  seed  deteriorates  in  conveyance,  and  that 


the  percentage  of  oil  contained  in  a  given  weight  of  it  is 
low,  the  seed  is  subject  to  a  duty  of  5  lire  per  quintal 
(44  cents  per  cwt.). 

Spain. 

Olive  oil  of  a  low  grade,  not  considered  by  Americans 
as  fit  for  edible  purposes,  but  exported  in  large  quantities 
from  Malaga  to  the  United  States  for  lubrication  and  other 
industrial  uses,  would  be  the  only  oil  or  grease  to  come 
into  competition  with  American  cottonseed  oil  if  the  latter 
were  imported.  The  importation  of  cottonseed  oil  is, 
however,  legislated  against  by  the  Spanish  law  of  July  5, 
1892,  which  makes  it  mandatory  to  mix  H  per  cent,  of  tar 
or  petroleum  with  all  cottonseed  oil  imported  into  Spain. 
This  regulation  has  put  an  effectual  stop  to  the  importation 
of  cottonseed  oil.  When  the  olive-oil  production  of  Spain 
is  small,  importations  are  usually  made  from  Italy. 

Russia. 

Unmixed  cottonseed  oil,  as  such,  is  not  known  at 
Vladivostock.  Lard  compounds,  made  of  cottonseed  oil 
and  suet,  have  been  introduced,  and  the  quantity  is 
estimated  at  about  600,000  pounds  for  the  past  year. 
The  average  price  here  is  7  roubles  per  pood,  or  10  cents  a 
pound,  in  large  quantities. 

Edible  oils  now  on  the  market,  with  which  cottonseed 
oil  would  have  to  compete,  and  their  current  prices  are 
as  follows  per  English  pound,  when  sold  by  the  pood 
(36  pounds) : — 

Olive  oil,  first  quality,  43  cents  ;  second  quality,  37 
cents  ;  so-called  low  grade  olive  oil,  non-edible,  for 
burning,  18  cents  ;  sunflower-seed  oil,  17  cents  ; 
nut  oil  (various  nuts),  14  to  22  cents  ;  hempsecd  oil, 
10  cents  ;  bean  oil,  9  cents. 

The  total  quantity  of  vegetable  oils  imported  in  1906 
was  1.997,648  poimds.  Of  these  oils  1,266,153  pounds 
came  from  foreign  countries,  the  remainder  by  sea  from 
Russia.  The  bean  oil  is  of  poor  quality,  and  is  mostly 
imported  from  China. 

Other  products  that  would  compete  with  cottonseed  oil 
are  butter,  a  good  grade  of  which  is  produced  in  Siberia, 
(18  to  22  cents  per  pound).  Margarine  sells  at  19  cents 
per  pound  ;  American  lard  at  13|  cents  ;  Chinese  lard, 
very  crude,  at  7  cents,  and  edible  tallow  at  about  the 
same.  The  amount  of  butter  imported  in  1906  is  stated 
at  1,083,766  pounds,  and  of  other  animal  fattv  products 
at  861,413  pounds. 

Cottonseed  oil  in  the  province  of  Warsaw  when  cheaper 
than  animal  tallow  is  employed  in  the  manufacture  of 
soap  ;  it  is  also  used  in  the  manufacture  of  varnish,  as  an 
ingredient  added  to  other  oils,  and  also  as  edible  oil,  con- 
sumed as  substitute  for  sesame  oil.  The  aggregate  import 
is  estimated  at  some  20  carloads  per  annum.  The  price  of 
cottonseed  oil  varies  from  5.15  to  .5.50  roubles  (S2.57  to 
S2.75)  per  pood  (36  pounds  net),  free  Warsaw. 

In  Poland  cottonseed  oil  as  an  edible  oil  competes  with 
sunflower  oil.  linseed  oil,  hempseed  oil,  rape  oil,  and  olive 
oil.  The  railway  statistics — the  only  reliable  source  of 
information — state  that  the  import  amounts  to  20,000 
poods  (about  330  tons)  per  annum.  The  price  varies 
from  14  to  16  roubles  (S7  to  S8)  per  pood  (36-1132  pounds), 
wholesale  prime  cost,  free  Warsaw.  Sunflower  oil  Ls  from 
4.80  to  4.90  roubles  (S2.40  to  82.45).  Linseed  and  hemp- 
seed  oil  vary  from  4.90  to  4.95  roubles  (S2.45  to  S2.47) ; 
rape  oil  from  5.20  to  5.40  roubles  (.$2.60  to  $2.70)  per 
pood,  free  Warsaw. 

Cottonseed  oil  is  imported  into  Poland  from  Russia 
proper.  There  are  four  manufactories  in  Russia  which 
produce  it  as  a  specialty,  the  three  varieties  or  grades 
being  known  on  the  market  as  raw,  refined,  and  double 
refined. 

Sunflower  oil  is  imported  from  southern  Russia,  prin- 
cipally from  Ekaterinoslav  and  Armavir.  The  mill  at 
Ekaterinoslav  is  known  to  produce  daily  during  the  season 
not  less  than  5  carloads  of  this  oil. 

Linseed  oil  is  imported  from  the  north-west  country  and 
Volga  district.  Hempseed  oil  comes  from  southern 
Russia.  Rape  oil  is  produced  within  the  province  by  two 
large  mills,  one  of  which  is  in  Warsaw,  the  other  at  Kutno. 
The  produce  of  the  latter  amounts  to  about  1000  tons  per 
annum. 
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CottOHMcd  products  in  India.  R'^port  to  Biireati  of  Mann- 
fatturers,  I'.S.A.  W.  A.  G.  ClarL  Oil.  Paiiit  and 
Drug  Reporter,  Aug.  U,  liX>T. 

.Y«/i«r  tniils. — Numerous  mills  have  l>ocn  started  in  India 
for  the  expression  of  oil  from  home-grown  seeds,  but 
th€«>e  deal  chieHy  with  linseed,  rajw  and  sesame  seeds. 
Attempt*  are  l>eing  made  bv  the  native  press  to  promote 
the  establishment  of  eottouseed  mills,  but  the  movement 
is  not  favoured  by  the  exporters  of  the  seed.  So  far 
the  only  plant  which  deals  regularly  with  cottonseed  is 
that  established,  in  liHK*,  at  Myangian  in  Burma.  In 
this  mill  cottonseed  purchased  in  Burma,  and  also  in 
Bombay  and  Madra:^,  is  se)mrated  from  the  lint  and 
expressed,  the  oil  refined,  and  the  residues  worked  up  into 
soap  and  lubricants.  The  average  yield  from  a  maund 
(40  lb.)  of  clean  cottonseed  is  about  4  tdas  (12  lb.)  of 
lint.  6J  to  7  lb.  of  oil.  and  H>  ll>.  of  oil-cake  and  meal, 
the  residue  being  hulls.  The  mill  works  22  hours  and 
deals  with  30  tons  of  seed  a  day.  The  workmen  receive 
4  to  8  annas  a  day,  mechanics  1  to  li  rupee  jier  day, 
and  the  engineer  about  300  rujiees  per  mouth.  The  total 
cost  of  working  is  about  6  ru|)ees  jjer  ton,  which  is  about 
half  the  average  expense  of  working  up  the  seed  in 
America. 

Manufaeturing     processes. — In     the      Myangian     mill 
approximately  the  same  proportion  of  oil  is  obtained  from 
Rangoon,    Calcutta   and   Madras   seed.        The  seeds   are 
decorticated  and  expressed  at  a  pressure  of  H  tons  to  the 
»q.  in.,  and  the  oil  refined  by  treatment  with  a  lye  of 
potassium  or  sodium  hydroxide.     The  crude  oil  is  in  good 
demand  at   a   price  of  about   65  ru])ees   for   100  vishas 
(300  lb.)  for  use  as  a  lamp  oil,  or  for  lubricating  purposes 
on   the   railwa\-s,    whilst    the   refined   oil,    which   fetches 
80  rupees  per  100  visha-s  in  Burma,  is  used  for  food  in 
India,  China,  and  Japan.     The  "  foots  "  from  the  refining 
process  are  made  into  soap   of   various  kinds,  the  hulls 
of  the  seeds  are  used  as  fuel,  and  the  oil-cakes  sold  at 
about  1  rupee  per  maund  (40  lb.)  for  use  as  a  feeding- 
stuff   in   Burma   and  India.     Some   is   also  exported  to 
China,  where  it  is  used  as  fuel,  and  to  Japan  for  feeding    , 
rattle  and  as  a  fertiliser.     The  refined  Indian  cottonseed    i 
oil  is  not  so  pure  or  clear  as  the  American  product,  and 
has  a  different  flavour  and  colour.     Lard  being  forbidden 
to  the  Mohammedans,  of  whom  there  are  over  60,000,000 
in  India,  there  should  be  a  good  demand  for  cottonseed 
oil   for   rulinarv   piiri>oses.     The   Burmese   mill   has   met    \ 
with  coii.«iderable  success  in  the  manufacture  of  refined    i 
oil*,  lubricants  and  soaps,  especially  soap  intended  for    I 
waihiuK  silk  good.'i,  and  various  companies  for  the  manu-    ' 
facture  of  similar  products  are  Ijeing  projected  in  different    [ 
r*rto  of  India,  though  as  yet  only  one  has  been  definitely 
formed. 

Exportation  of  Indian  seeds.— \  movement  against  the    I 
exportiUion  of  oil-seeds  Is  being  carried  on  in  the  native    ! 
pmn,  the  chief  reason"  urged  against  the  practice   being 
the  impoverishment  of  the  land  through  loss  of  fertilising 
material,  and  the  1ok.h  of  sources  of  employment  and  of    ' 
profit  upon  capital.     La^t  year  there  was  a  rise  in  the 
price  of  all  oil  seed.'^,  thoughthis  wa.s  relativelv  less  in  the 
ca«*  of  cottonseed  than  of  the  other  seeds."    In  recent 
year*  $12  a  ton  was  considered  a  good  price,  but  cotton- 
Mcd  i^  now  sold  at  %\(S  at  local  stations  and  at  %\U.i>  jx;r 
too  in  Bombay,  which  would  corresi>ond  to  about  820.35    I 
prr  ton  when  landed  in   England. 

Th^  following  table  gives  the  comparative  quantities    ' 
of  oil-»e»^«    exprjrted    from    India   during   the    pa.st   six 
vear-  :  —  i 


Half  the  total  quantity  of  seeds  exported,  and  at  least 
three-quarters  of  the  cottonseed,  is  sent  to  Great  Britain, 
whilst  the  remainder  is  bought  b}-  Germany,  France  and 
Belgium.  The  prices  quoted  for  oil-seeds  on  July  1st, 
1907,  in  Bombay  were  : — Cottonseed,  20  rupees,  8  annas, 
j)er  756  lb.  ;  rajje  seed  (bold),  8  rupees,  3  annas,  per 
cwt.  (112  lb.);  rajie  seed  (yellow  Guzerat),  9  rupees, 
13  annas  per  cwt.  ;  castor  seed  (ordinary),  8  rupees  per 
cwt. ;  and  poppy  seed,  10  rupees,  4  annas,  per  cwt. 

Cottonseed  cake. — Hull  does  a  large  import  trade  in 
cottonseed,  mainly  Indian  and  Egyptian.  The  latter  is 
sujjerior  to  the  Indian  seed  and  fetches  a  higher  price, 
owing  to  its  giving  a  higher  yield  of  oil  and  being  free 
from  the  adhering  woolly  substance  ("  fuzz ")  which 
renders  Indian  seed  more  difficult  to  deal  with,  and 
causes  the  oil-cake  to  be  less  digestible.  It  is  stated  that 
the  cake  from  Indian  seed  has  been  found  to  have  a  bad 
effect  upon  English  cattle.  Cottonseed  oil-cake  is  prac- 
tically unknown  in  India,  for  the  attempts  to  express 
the  seeds  in  the  rough  native  presses  ((jhani)  have  been 
unsuccessful  owing  to  the  large  amount  of  oil  retained 
by  the  husk  and  woolly  fibre.  The  hydraulic  presses 
used  at  Lahore  and  Akola  are  capable  of  dealing  with 
cottonseed,  but  at  present  are  only  used  for  other  oil- 
seeds. Analyses  of  64  samples  of  cottonseed  in  1903 
gave  the  following  average  results  :  — 
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Experiments  in  the  United  Stciies. — Samples  of  cotton- 
seed from  Baroda  recently  examined  contained  20-9  and 
18-1  per  cent,  of  oil  respectively.  Experiments  are  to 
be  made  to  determine  whether  American  cottonseed, 
mills  can  be  adapted  to  the  treatment  of  the  smaller  and' 
more  woolly  Indian  seed ;  and  if  the  results  are  favourable, 
American  plant  will  be  used  in  the  mills  shortly  to  be 
started  in  Baroda  State  and  other  parts  of  India.  Some 
of  the  American  quotations  for  complete  oil-mill  plant 
are  lower  than  the  English  quotations,  so  that  it  only 
remains  to  be  decided  whether  the  American  machinery 
is  suited  to  Indian  conditions. — C.  A.  M. 


Tristearin  ';  Occurrence  of in  beef  and  mutton  tallows, 

A.  Bomer,  A.  Schemm,  and  G.  Heimsoth.     Z.  Untersuch. 
Nahr.  u.  Genussm.,  1907,  14,  90 — 117. 

Hansen  (this  J.,  1902,  553)  isolated  from  beef  and  mutton 
fats  a  glyceride  (m.  pt.  62*5°  C.)  which  he  regarded  as 
distearo-palmitin,  and  he  concluded  that  tristearin  was 
not  present.  Kreis  and  Hafner  (this  J.,  1904,  755)  also 
found  palmito-distearin  in  these  fats,  but  no  tristearin. 
With  reference  to  the  phenomenon  of  double  melting 
point,  Hansen  {loc.  cit.)  and  Guth  (this  J.,  1903,  427) 
concluded  that  since  tristearin  was  the  normal  ester  of 
only  one  fatty  acid,  the  occurrence  of  two  modifications 
of  that  glyceride  was  out  of  the  question,  and  that  the 
glycerides  separated  by  Heintz  and  by  Duffy  having  this 
property   were   not   pure    trwtearin,    but   impure    mixed- 

flycerides.  The  authors  point  out  that  the  fact  that 
[ansen  failed  to  obtain  glycerides  with  double  melting 
points  is  to  be  attributed  to  his  having  examined  them 
only  after  crystallisation  from  solvents.  They  find  that 
there  are  two  physically  distinct  isomeric  modifications 
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of  glynerides,  one  stable  and  the  other  unstable.  The 
form  in  -which  glycerides  crystalline  from  solvents  is  the 
stable  modification,  whilst  the  unstable  modification  is 
produced  when  the  melted  glyceride  is  rapidly  cooled. 
The  so-called  fii'st  melting  point  marks  the  transformation 
of  the  unstable  into  the  ."Stable  modification.  For  the 
identification  of  glycerides  the  melting  point  of  the  sub- 
stance after  cr3'stallisation  from  solvents  is  the  most 
distinctive  characteristic,  but  the  relationship  between 
the  two  melting  points  will  afford  a  test  of  purity, 
especially  in  the  case  of  glycerides  of  solid  fatty  acids. 
Contrary  to  the  experience  of  Hansen  and  of  Kreis  and 
Hafner,  the  authors  find  that  tristearin  (m.  pts.  55°  and 
72-1"  C.)  is  present  both  in  beef  tallow  and  mutton  tallow. 
From  the  former  it  was  isolated  by  means  of  20  crystal- 
lisations from  ether,  and  its  amount  in  the  original  fat 
was  calculated  to  be  about  1-5  per  cent.  In  like  manner 
a  sample  of  pressed  beef  tallow  was  found  to  contain 
from  4  to  5  per  cent,  of  tristearin,  and  a  sample  of  mutton 
tallow  about  3  per  cent.  A  portion  of  the  actual  palmito- 
distearin  (m.  pts.  52^  and  63^  C.)  prepared  by  Kreis  and 
Hafner  {loc.  cit.)  from  beef  tallow  was  crystallised  eight 
times  from  ether  by  the  authors.  The  final  cr\-stals  were 
found  to  consist  of  nearly  pure  tristearin  (m.  pts.  55-0° 
and  71-8"  C.)  ;  and  hence,  in  the  authors'  opinion,  this 
palmito-distearin    was    not    pure,    but    contained    about 


following  results  : — Sp.  gr.  at  15°  C.  0-9244 ;  acid  value. 
1-7;  saponification  value,  199-84;  Reichert-Meissl 
value,  9-65 ;  Hehner  value,  95-31  ;  and  iodine  value 
(Hiibl).  107-45.  The  oil  did  not  form  a  solid  mass  in 
Poutet's  elaidin  test,  or  give  characteristic  colorations 
with  sulphuric  or  nitric  acids.  The  insoluble  fatty  acids 
were  separated  by  the  lead-ether  method,  the^  liquid 
portion  being  then  examined  by  Hazura's  oxidation 
method,  and  the  solid  acids  bv  fractional  precipitation. 
Oleic,  linolic,  mvristic  and  palmitic  acids  were  thus 
detected.  The  absence  of  stearic  acid  was  proved  by 
Hehner  and  Mitchell's  method  of  crystallisation  from 
a  saturated  alcoholic  solution  of  pure  stearic  acid. 

— C.  A.  M. 

Fats   of   Garcinia  species.     D.    Hooper.     J.  Asiatic    Soc. 
of   Bengal,    1907,    3,    257—259. 

Fat  from  Garcinia  morella  (Gamboge  butter). — The 
specimen  was  a  semi-solid  yellow  fat  that  had  been 
obtained  from  the  seeds  of  "  Gurgi  "  growing  in  Mysore, 
where  the  oil  is  used  for  cooking,  lighting,  and  as  a  lini- 
ment for  sprains.  A  very  sinular  fat  was  prepared  in 
Mysore  from  the  seeds  of  "  Murga  "  {Garcinia)  and  is 
used,  like  ghee,  in  cooking.  Both  fats  were  without 
taste  or  odour.  They  gave  the  following  analytical 
results  : — 
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Keichert- 
Meissl 
Value. 

Hehner 
Value. 

M.pt.  of 
j  Fatty  Acids. 

Iodine 
'     Value  of 
Fatty  Acids. 

0-900 
0-902 

°C. 
37 
33-5 

3-49 
13-79 

198-20 
194-74 

53-72 
55-46 

0-69 
0-62 

94-89 
95-20 

i       °c. 

56 

1           55 

56-38 

Ourgi    . 

57-81 

15  per  cent,  of  tristearin.     (See  also  this  J.,  1899,  377, 
590,  693  ;   1901,  1003,  1121  ;    1903,  1136.)— C.  A.  M. 


Cacao  butter  ;   Detection  of  adulteration  of by  cocoanut 

oil.     L.    Robin.     Ann.    Chim.    anal,    appl.,    1907,    12, 
181—182.     Chem.  Zentr.,  1907.  2,  187. 

The  method  previously  described  for  the  detection  of 
adulteration  of  butter  and  lard  by  cocoanut  oil  (this  J., 
19(!6.  1055  ;  1907,  720),  can  also  be  used  for  the  detection 
of  foreign  fats  in  cacao  butter.  If  cocoanut  oil  be  present 
in  the  latter,  the  value  for  the  acids  soluble  in  alcohol  is 
at  least  3  ;  the  ratio  value  {loc.  cit.)  is  smaller  than  60. 
A  ratio  value  between  45  and  60  corresponds  to  an  addition 
of  5 — 10  per  cent,  of  cocoanut  oil,  35 — 45  to  10 — 15  per 
cent.,  and  25 — 35  to  an  addition  of  15 — 20  per  cent. 

—A.  S. 


Myrtle-seed    oil.     F.    Scurti    and    F.    Perciabosco.     Gaz. 
chim.  ital.,  1907,  37,  I.,  483— 4S6. 

The  seeds  of  the  mvTtle  {Myrtus  communis)  yield,  on 
extraction  with  ether,  12  to  15  per  cent,  of  a  yellow  oil 
of  characteristic  flavour.  It  is  readily  soluble  in  ether, 
tur[)entine  oil,  and  carbon  bisulphide  ;  less  soluble  in 
alcohol.     A  sample  prepared  in  tlie  laboratory  gave  the 


The  fatty  acids  were  found  to  contain  oleic  acid,  stearic 
acid  (about  30  per  cent.),  and  palmitic  acid  in  small 
proportion.  It  was  concluded  that  the  oleic  and  stearic 
acids  were  present  as  stearodiolein. 

Fat  front  G.  indica  {Kokum  or  Goa  butter). — The  sample 
gave  the  following  results  : — Sp.  gr.  at  50°  C,  0-9106  ; 
m.  pt.,  43^  C.  ;  acid  value,  41-3;  saponification  value, 
191-5;  iodine  value,  25-0  ;  Reichert-Meissl  value,  0-978  ; 
Hehner  value,  93-5 ;  m.  pt.  of  fatty  acids,  61^^  C.  ;  and 
solubility  in  50  c.c.  of  90  per  cent,  alcohol,  30  per  cent. 
Stearic,  palmitic  and  oleic  acids  were  found  to  be  present, 
but  no  lauric  acid.  The  author  confirms  Heise's  conclusion 
that  the  fat  consists  chiefly  of  oleodistearin.  (See  this 
J.,  1898,  991.)— C.  A.  M. 


Fat  from  the  seeds  of  Canarium  commune.     P.  Pastrovich. 
Chem.-Zeit.,  1907,  31,  781—782. 

This  large  tree  is  cultivated  in  the  Dutch  Indies  for  the 
sake  of  the  kernels  of  the  nuts,  which  are  termed  "'  Java 
almonds  "  and  resemble  in  form  the  almonds  of  Prunus 
amygdalus,  though  they  are  somewhat  longer.  Extracted 
with  petroleum  spirit  they  yielded  65-73  per  cent,  of  a 
light  yellow  odourless  oil,  whilst  expression  gave  56-12  jier 
cent.  The  oil  solidified  at  17^"  C,  began  to  melt  at 
18°  C,  and  was  completely  fluid  at  28°  C.  It  gave  neither 
Halphens  nor  Baudouin's  reactions.     -Analytical  values  : — 


Oil. 

Sp.  gr.  at 
W'lW  C. 

I 
Acid        Saponiflca- 
Value.     ition  Value. 

1 

Reichert- 
Meissl 
Value. 

Hehner 
Value. 

Iodine       Refractometer                             Saponification 
Value       reading  (Zeiss)  Uusaponiflable       Value  of 
(Wijs).          at  40'  C.            .Matter.       acetylated  oil. 

Extracted  oil   ... 
Expressed  oil 

0-9050 
0-9050 

1-31           194-28               0-0                 95-36             65-94                 51-3 
0-84           194-29               0-0                 95-73             65-28                 51-1 

Per  cent     1 

—                 197-76 
0-48                196-92 

DTtf 


Cl.  XI 11— I'UJMENTS.  PAINTS;    RES1N8.    VAKNISHES;   IXDIA-RUBBER,   &c.        [Sept.  16,  1907 


Insoluble  Fatty  Aoids. 


I      Mean 
Sp  or-  at!  Solidification'  Neutralisation  Molecular 
60' /60'  C.       Point        I        Value.        I    Weight. 


Acetyl 
Value. 


Iodine 
Value. 


Kxtracted  oU 
Expi«M«d  oil. 


0-8827 


•C. 
40-95 
41-0 


201'55 
201*58 


The  insoluble  fattv  acids  »-ere  separated  by  means  of  their 
lead  salts  into  44-6  i^er  cent,  of  solid  acids  (m.  pt  54-4  L  ; 
mol  weight.  2(U-.)  and  5.->-4  i>er  cent,  of  liquid  acid:^.  llie 
solid  fattv  acids  wert>  fractionated  by  precipitation  with 
m»imee>iu"m  acetate  and  found  to  consist  of  stearic  and 
palmitic  acids.  The  liquid  acids  contained  oleic  and 
linolc  a^ids.  but  not  Imolenic  acid.  The  insoluble  fatty 
•cids  con.-i^ted  approxiniatelv  of  2i>-.-.  jier  cent,  of  palmitic 
acid  15-0  ivr  i-ent.  of  stearic  acid.  43-0  jier  cent,  of  oleic 
acid!  and  12-5  ]vt  cent,  of  linolic  acid.  There  was  no 
lipolytic-  enryuie  in  the  kernels  of  the  nuts.— C.  A.  M. 

"  Itpan  "  seed  oil.     Bull.  Imp.  Inst.,  1907,  5,  132-134. 

"  Ikpan  "  se«ds  are  produced  by  an  unidentified  plant, 
probablv  belonijing  to  the  CucurbilacecF.  growing  abun- 
dintlv  in  the  Cro<ss  River  district  of  Southern  Nigeria, 
where  the  natives  use  them  as  food.  On  extraction  with 
nrtroleuni  spirit  thev  yielded  40  to  41  per  cent,  of  a  pale 
j-ellow  oU  resembling  cottonseed  oil  in  composition  and 
tH^pertie^.  Analytical  values  :— Sp.  gr.  at  ]5^  C,  0-9184  ; 
arid  value.  j-.i  ,  sajjonification  value.  194-0 ;  iodine 
value,  lOO-o  ;  Hehner  value.  95-5  ;  and  titer  test,  36-0^  C. 
A  commercial  firm  rejwrted  that  the  oil  could  generally 
be  used  for  the  same  purjioses  as  cottonseed  oil ;  but  that 
iu  value  for  soap-making  would  probably  be  £1  per  ton 
less  than  that  of  cottonseed  oil.  For  food  purposes  the 
oil  from  these  "  Ikpan  "  seeds  "  might  prove  equal  " 
to  the  best  arachis  oil.  Oil  cake  rich  in  albuminoids  and 
would  probably  prove  a  valuable  cattle  food.— C.  A.  M. 


Oa  Irom   AUuriUa   Fordii.     Bull. 
134—135. 


Imp.   Inst.,    1907,   5, 


This  species  of  AUurites  is  grown  in  the  Fokien  province 
of  China,  and  the  tung  oil  of  commerce  appears  to  be 
"btAined  from  its  Heeds  as  well  a.s  from  those  of  A.  conlata, 
formerly  regarded  as  the  sole  source  of  the  oil.  The 
kernels  extracted  with  [letroleuin  spirit  yielded  58-3  per 
ccot.  of  oil  (3«-4  jier  cent,  on  the  whole  nuts)  of  a  light 
•olour  and  with  gofxl  drving  properties.  Anali/dcal 
ralMe»:—S]>.  gr.  at  l.'j  C,"  0-9404 ;  acid  value,  2-89; 
••pooification  value.  191  •«;  Hehner  value,  94-6  ;  iodine 
T»lnc.  166-7  and  titer  te«t.  42—42-5''  C.  The  oU  was 
ligbter  in  colour  and  had  a  higher  titer  than  has  the  tung 
o3  of  commerce  (37-1    to  37-2    C). — C.  A.  M. 

on  from   AUurites  trUnba   [Candle-nut   oil].     Bull.    Imp. 
Lwt.,   1907,  5.   135—130. 

This  tr**  'whrh  in  often  termed  A.  moluccana  in  technical 
Irtrr  .;.idly  in  Hong-Kong  where  it  Ls  used 

ti>   .  •-.     The   fcfd-t,    coinrueicially    known 

^  .'ir..     alreadv    exjKjrted     from     Fiji, 

Au-  'd.     Tfie  kernels  from  the  nuts 

oft!  :d.  on  extraction  with  jK-troleum 

■  pint,  t»  ■»  (*  r  (.tit.  (  -  19-H  jut  cent,  on  th<-  wholf  sped.s) 
of  an  oil  which.  eij»o^d  in  thin  layers,  dried  in  about 
10  d*>-».     Anali/tirn!      '  Sp.  gr.  at  l.V'  C,  0-9274; 

atrid    value.    1-72;  ion    value,    204-2;     iodine 

value.     139-7;      H<  »  •.    90-4;      Reichert-WoUny 

value.  1-W;  and  titer  te*l.  17-S'  C.  The»«e  vahn-s  agree 
well,  in  th^  mn^.  with  those  recorded  by  Lewkowitsch 
aii'l  i  -nut  oil,  but  the  najKinification  value 

ia  .<-r.     The   kemeU    were  com  mere  ially 

v»lu«-i  *'  ii-  '■'  i.l3prTton,  but  it  wa«  jw  in  ted  out  that 
there  would  V>r  no  Hale  for  the  unshclled  nuts  in  this 
rnuntrv. — C  A.  M. 


278-64 
278'60 


16-39 
15-68 


67-29 
67-16 


I  Iodine  Value 
Hefractometeri      of  liquid 
at  45°  C.     I    fatty  acids. 


35-8 
35-7 


]■     110-40 


Croton   seeds ;    Hydrolytic   propert;/   of 

and  A.  Parrozzani.     *S'ee  XXIV, 

Patents. 


F.   Scurti 


H yd rox;/- fatty   acids  ;     Process   for   producing .     G. 

Imbert,  Nuremberg,  Bavaria.  Eng.  Pat.  17,154, 
July  30,  1906. 

See  Fr.  Pat.  368,543  of  1906 ;   this  J.,  1907,  25.— T.  F.  B. 

Fats ;     Process    for    purifying .     J.    Harris.     First 

Addition,  dated  March  8,  1907,  to  Fr.  Pat.  372,946, 
Dec.  27,  1906.     Under  Int.  Couv.,  Oct.  10,  1906. 

See  Eng.  Pat.  22,430  of  1906  ;  this  J.,  1907,  102.— T.  F.  B. 

Soap  in  compressed  cakes  ;   A  super-alkalinated,  dry , 

and  method  of  manufacturing  the  same.  The  Soc. 
Fran9aise  "  La  Cienionline,"  Paris.  Eng.  Pat.  2519, 
Jan.  31,  1907.     Under  Int.  Conv.,  Jan.  7,  1907. 

An  intimate  mixture  is  prepared  consisting  of  dry  white 
soap,  300  parts  ;  anhydrous  sodium  carbonate  containing 
from  14  to  16  per  cent,  of  sodium  hydroxide,  400  parts  ; 
and  anhydrous  sodium  carbonate,  220  parts,  these  con- 
stituents being  pulverised  previously  as  finely  as  possible. 
Eighty  parts  of  glycerin  are  next  added,  and  then  suflS- 
cient  light  ])etroleum  to  enable  the  powder  to  be  worked 
into  a  pla.stic,  non-sticky  paste.  The  latter  is  divided 
into  pellets  of  a  certain  size  which  are  moulded  rapidly 
under  strong  pressure.  The  tablets  thus  obtained  are 
exposed  in  a  current  of  dry  air  in  order  to  evaporate  the 
petroleum,  and  are  then  wrapped  in  paraffined  paper, 
tinfoil,  or  other  material.  A  similar  product,  but  without 
the  sodium  hydroxide,  may  be  prepared  in  the  same  way. 

— W.  P.  S. ' 

Oils  and  soaps  suitable  for  Turkey-red  dyeing  ,;  Manu- 
facture of .  Fatty  compounds  suitable  for  Turkey- 
red  dyeing  ;  Manufacture  of .     A.  Schmitz.      Eng. 

Pats.  8245  and  11,903  of  1907.     -See  V. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(^.)— PIGMENTS,    PAINTS. 

Barytes  production  in  1906.      Oil,  Paint  and  Drug  Rep., 
Aug.  13,  1907.     [T.R.] 

In  1906  the  quantity  of  crude  barytes  mined  in  the 
United  States  amounted  to  50,231  short  tons,  valued  at 
8H)<»,367,  and  in  1905,  48,235  short  tons,  valued  at 
8148,803.  The  value  per  ton  shows  the  following  steadily 
increa.sed  averages  since  1904: — 1904,  82.66;  1905. 
83.08;    and  1906.  83.19. 

By  the  terms  of  a  decision  of  July  26,  1906,  precipitated 
barium  carbonate  became  dutiable  at  the  rate  of  25  per 
cent,  ad  valorem,  under  the  provisions  of  paragraph  3  of 
the  Tariff  Act  of  1897.  Barium  carbonate,  or  witherite, 
had  been  on  the  free  list  for  several  years  previous  to 
1900.  This  gave  ojiportunity  for  large  quantities  of 
precijiitated  carbonate  to  be  brought  into  the  country 
under  that  designation.      The  addition  of  the  duty  to 
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precipitated  carbonate  has  revived  its  manufacture  in 
America,  and  one  plant,  with  an  output  of  two  tons  daily, 
is  producing  material  testing  98-5  per  cent.  BaCOs- 

In  the  following  table  are  given  the  quantity  and  value 
of  the  manufactured  and  crude  barytes  imported  into  the 
United  States  since  1902  :— 


Manufactured. 


Unmanufactured. 


Year. 


Quantity. 


Value. 


Quantity. 


Value. 


Tons. 

Tons. 

1902  . . . 

3,908 

$37,389 

3,929 

814,322 

1903  . . . 

5,716 

48,726 

7,105 

22,777 

1904  . . . 

6,630 

48,658 

7.492 

27,363 

1905  . . . 

4,803 

39,803 

14,256 

62,459 

1906  . . . 

4,807 

37,296 

9.190 

27,584 

The  table  below  gives  the  kind  and  value  of  the  imports 
of  various  other  barium  compounds  in  1904,  1905,  and 
1906 .— 


1904. 

1905. 

1906. 

Witherite 

Barium  peroxide 

Barium  chloride 

Precipitated     barium 
sulphate 

$46,133 

102,076 

43,694 

50,901 

845,073 

111,856 

47,336 

53,112 

$55,405 

152,403 

65,242 

61,961 

Totals 

$242,804 

8257,427 

8335,011 

Canadian  production. 

According  to  the  Geological  Survey  of  Canada,  there 
were  produced  in  1906  in  the  Dominion  4(X)0  short  tons  of 
barytes,  valued  at  $12,000,  as  against  3360  short  tons, valued 
at  S7500,  in  1905. 

Zinc,  oxide  ;    Method  for  the,  separation  and  deter  mi  naiion 

of  in   zinc-white,   zinc-dust,  paints,  and  lithopone. 

J.  Tambon.     Bull.  Soc.  Chim.,  1907.  1,  823—829. 

The  method  of  separation  proposed  depends  on  the 
solubility  of  zinc  oxide  in  a  solution  containing  ammonia, 
ammonium  carbonate  and  ammonium  chloride.  In  the 
case  of  zinc  white,  10  grms.  of  the  sample  are  placed  in 
a  stoppered  vessel  and  shaken  for  some  minutes  with 
300  c.c.  of  the  ammoniacal  solution.  The  latter  is  pre- 
pared by  mixing  equal  volumes  of  ammonia  (22^  B.), 
20  j)er  cent,  ammonium  carbonate  solution,  and  20  per 
cent,  ammonium  chloride  solution.  After  allowing  the 
insoluble  portion,  if  any,  to  settle,  the  liquid  is  poured 
through  a  tared  filter,  the  residue  is  wa.shed  with 
ammonium  carbonate  solution,  then  with  boiling  water, 
and,  finally  with  alcohol.  The  weight  of  the  insoluble 
matter,  subtracted  from  the  weight  of  the  sample  taken 
for  the  determination  gives  the  quantity  of  zinc  oxide. 
The  zinc  oxide  in  solution  may  also  be  titrated  with 
sodium  sulphide  solution.  The  insoluble  matter  generally 
consists  of  iron  oxide,  lead  oxide,  barium  sulphate,  etc., 
and  these  may  be  determined  separately  by  the  usual 
methods.  The  method  may  be  applied  to  the  deter- 
mination of  oxide  in  zinc  dust.  For  the  determination 
of  zinc  oxide  in  paints,  25  grms.  of  the  latter  are  treated 
with  a  solvent,  such  as  ether,  to  remove  the  turjxjntine, 
oil,  and  resin,  and  the  insoluble  residue  is  then  acted  on 
by  the  ammoniacal  solution  as  described  above.  In 
case  the  paint  contains  Schweinfurt  green,  as  is  generally 
the  case  with  marine  paints,  the  insoluble  residue  obtained 
after  treatment  with  ether,  is  treated  with  ammonia, 
which  dissolves  out  the  copper  aceto-arsenite  and  free 
arsenious  oxide,  before  separating  the  zinc  oxide  by  the 
above  process.  Products,  such  as  lithopone,  which  may 
contain  water-soluble  salts,  are  boiled  out  with  water 
and  the  residue  is  treated  with  the  ammoniacal  solution 
for  the  determination  of  an^-  zinc  oxide  present. — W.  P.  S. 


Zinc  sulphide  [pigment]  ;  Composition  of  commercial . 

C.  Coffignier.     Bull.  Soc.  Chim.,  1907, 1,  681—682. 

The  author  has  examined  two  samples  of  the  white  pigment 
obtained  by  dissolving  zinc  in  caustic  soda  solution,  and 
then  precipitating  with  sodium  sulphide.  The  results 
obtained  by  the  method  previously  used  for  the  analysis 
of  lithopone  (this  J.,  1902,  1146,  1337)  were  not  satis- 
factory. It  was  found  that  besides  zinc  sulphide,  the 
pigment  contained  some  zinc  oxide,  of  which  part  was 
soluble  and  part  insoluble  in  weak  acetic  acid.  If  it  be 
accepted  that  the  zinc  sulphide  is  present  in  the  form  of 
the  hydrate,  iZnS.HgO,  which,  according  to  Villiers  (Bull. 
Soc.  Chim.,  1895,  257),  is  formed  when  hydrated  zinc 
sulphide  is  dried  at  150°  C,  then  the  compo.sition  of  the 
two  samples  of  the  pigment  examined  may  be  expressed 
as  follows  : — 


(1) 

(2) 

Zinc  sulphide,  ZnS  

Zinc  oxide  soluble  in  weak  acetic  acid 

,,      insoluble     „         „             „ 
Moisture    

81-44 
1-60 

11'15 
1-54- 
1-04 
3-78 

80-73 
1-24 

11-52  , 
1-56 

Matter  soluble  in  water 

Water  combined  with  the  zinc  sulphide 

1-08  i 
3-74  1 

— A.  S. 


Patents. 


Body  colours  [jrom  azo  dyestuffs]  ;    3Ianufacture  of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Hochst 
a/Main.  Germany.  Eng.  Pat.  6722.  March  20,  1907. 
Under  Int.  Conv.,  June  1,  1906. 

See  Fr.  Pat.  375,828  of  1907  ;  following.— T.  F.  B. 

Colouring  matters  [Lakes]  with  covering  power  ;  Process  of 

manufacture     of     .      Farbwerke     vorm.     Meister, 

Lucius  und  Briining.  Fr.  Pat.  375,828,  Mar.  16,  1907. 
Under  Int.  Conv.,  June  1,  1906. 

The  azo  dyestuff  obtained  by  combining  diazotised  ortho- 
or  para-nitraniline  with  ;2-naphthol-6-3ulphonic  acid, 
furnish,  with  metallic  salts,  red-orange  to  scarlet  lakes 
possessing  good  covering  power  and  very  fast  to  light. 
Example :  A  solution  of  5  kilos,  of  sodium  o-nitro- 
benzeneazo-2-naphthol-6-sulphonate  is  mixed  with  a 
suspension  of  100  kilos,  of  barium  sulphate  in  water  and 
a  solution  of  6  kilos,  of  calcium  chloride  is  added.  The 
whole  is  heated  to  boiling  and  the  lake  is  separated  in  the 
usual  way.  The  dyestufiE  and  the  lake  may  also  be 
prepared  in  one  operation  ;  after  combining  the  diazo 
salt  from  13-8  kilos,  of  o-nitraniline  with  24-8  kilos,  of 
sodium  naphtholsulphonate  in  caustic  soda  solution,  a 
solution  of  4  kilos,  of  barium  chloride  is  added  and  the 
whole  heated  to  boiling.  On  cooling,  a  paste  prepared 
in  the  usual  manner  from  100  kilos,  of  aluminium  sulphate, 
50  kilos,  of  sodium  carbonate  and  70  kilos,  of  barium 
chloride  is  added  and  the  lake  isolated  by  filtration. 

—J.  C.  C. 

Paint  resistant  to  the  atmospJterc.     R.  Plonnis.     Fr.  Pat. 
376,058,  March  23.  1907.    Under  Int.  Conv.,  May  2,  1906. 

See  U.S.  Pat.  858.536  of  1907  ;  this  J.,  1907,  8S1.— T.  F.  B. 


(O— INDIA-RUBBER,  &c. 

Rubber  exports  of  Bahia    (Brazil).      Bd.    of    Trade    J., 
Aug.  22.  1907.     [T.R.] 

The  export  of  rubber  from  the  State  of  Bahia  has  risen 
from  100  tons  in  1900  to  over  1100  tons  in  1906.  The 
greater  proportion  has  hitherto  consisted  of  '"  .Manga - 
beira  "  rubber,  which  comes  from  .Minas  (Jer.ies  and 
Piauhy.  But  it  has  lately  been  discovered  that  Bahia  is 
rich  ill  a  rubber-producing  tree,  locally  known  as  "  Jiquie 
Manicoba."  The  tree  is  a  new  and  distinct  Hpecies  of 
Manihot,  which  apparently  is  ijoculiar  to  Bahia.  The 
rubber,  when  projjerly  prepared,  would  seem  to  be  equal 
in  quality  to  Para  rubber. 
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-  H.M.  Consul  has  forwarded  a  sHmple  of  Jiquie  rubber, 
vhk-h  mav  I*  examined  at  the  (.'ominoniiil  IntelHgencc 
Bnujfh  ot  the  Board  of  Trade,  73.  Basiughall  Street. 
London.  £.C. 

Patent. 

JtMhber  ;  I'tiliMliott  oi  icastt  .     A.  Gentzsch.  Vienna. 

Eng.    Pat.  24.969.  Nov.   li,    19t.)6.     Under  Int.   Con  v., 

Nov.  10.  19«.»5. 
See  Fr.  Pat.  370,871  of  1906 ;  this  J.,  1907.  -jeo.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Duimfettioit  of  imported  hides  in  the  United  Statcti.     Bd. 
of  trade  J.,  Aug.  22,  1907.     [T.R.] 

A  ciRCTLAR  has  been  issued  by  the  Treasury  Department 
at  Washington,  of  which  the  following  is  an  extract: — 
•'  No  hides  of  horses  or  cattle  exported  after  August  1, 
1907.  from  any  country,  except  dry  bides  which  have  been 
arwnio  cured."  shall  be  admitted  to  entry  at  any  port  of 
the  United  States  unless  a  certificate,  signed  by  the 
American  consul  at  the  place  from  which  exported,  be 

{•reduced  on  entry  showing  that  such  hides  were  disin- 
ected  prior  to  shipment  by  immersion  in  a  1  to  1000 
solution  of  bichloride  of  mercury  until  thoroughly  wet 
with  such  solution,  and  kept  immersed  for  not  less  than 
thirtv  minutes. 

"  Thy  hides,  when  shown  to  have  been  arsenic  cured 
trill  be'  admitted  without  requiring  the  production  of 
certificates  of  disinfection  therefor." 

Chrome  liquors  and  chrome  extracts ;     Method  of  deter- 
mining the  basicity  of .     W.  Appelius  and  R.  Schall. 

Collegium,  1907,  [267],  [268],  266—268  ;    270—273. 

Is  the  authors'  experience  reliable  results  cannot  be 
obuined  by  the  methods  usually  employed  ;  for  if  the 
sulphuric  and  hydrochloric  acid  be  determined  in  the 
filtrate  from  the  precipitated  chromium,  the  alkalis  are 
too  low  owing  to  their  partial  retention  by  the  chromium 
hvdroiide.  On  the  other  hand,  if  the  sulphuric  acid 
be  precipitated  in  the  presence  of  chromium,  some  of  the 
latter  will  be  present  in  the  barium  sulphate,  whilst  that 
precipitate  ia  so  soluble  in  water  containing  hydrochloric 
acid  in  the  presence  of  chromium  chloride  that  the  error 
may  amount  to  1  or  2  per  cent.  These  drawbacks  are 
obviated  in  the  following  method  based  upon  the  fact 
that  in  a  mixture  of  alkali  sulphates  and  chlorides  with  i 
f.g.  chromium  sulphate,  only  the  acid  combined  with  the 
chromium  liberates  from  calcium  carbonate  an  equivalent 
qoaotitv  of  carbon  dioxide — 
CrjlSO^),  -(-  3<^:aC0,  +  SlLjO  =  CrjfOH),  +  SCaSO*  +  SCOg. 
From  1  to  1-5  grms.  of  pure  calcium  carbonate  are  placed 
in  the  decomposition  flask  of  a  carlwn  dioxide  apparatus 
together  with  4^>  c.c.  of  water,  and  the  mixture  heated 
to  boiliDK  for  10  minutes  whilst  a  current  of  air  freed 
from  carb*m  dioxide  is  aspirated  through  the  flask  and 
the  two  ralcinm  chloride  tubes.  Fifty  c.c.  of  the  chrome 
extri'-t.  whif-h  should  contain  from  0-35  to  0-.5  grni.  of 
cbr  ",   are  now   iKjiled   for  5  or   10  minutes  to 

ex  dioxide,    and    then    introduced    through    a 

•toj':«r—i  ifii^tle  funnel  into  the  decomj)08ition  flask, 
to  whirh  the  w«iah»-<l  vj«la-lime  tube  has  meanwhile  been 
attached.  A  slow  rurrent  of  air  (one  to  two  bubbles  per 
minate)  is  again  drawn  through  the  apparatus,  without 
cb'^itrTj?  th»  \>f<i\ms.  and  after  4.5  minutes  the  soda-lime 
tu^-  y-      1    the    weight   of   carbon   dioxide 

oK'  'i;;  amounts  of  combined  milphuric 

a<.vi  ...-.  ■  .,.-  ..i..  -*..i<  are  calculated.  The  tabulated 
re*alta  of  te«t  experiments  agree  closely  with  the  theo- 
retical Taloea. — C.  A.  M. 

Mifi'Tfd  t/titnng*  ;  Appiicaticm  of  vew  tanning  matcriah, 

I  thr .     F.  fJarelli.     Atti  R.  Accad.  dei 

A.  VM)-,,  [5],  16,  I..  'o22—ri-iH.     Chem.  Zentr., 
.  --..2.  .  .7— 19>). 

Th»  author  treated  weighed  qoantitiea  of  bide  powder 
with   tolutiooa  of   the   nitrate*  of  trivalent   lanthanum, 


didymium,  and  cerium,  which  had  previously  been  shaken 
with  magnesium  carbonate  to  neutralise  acidity.  The 
salts  of  these  rare  earths  tanned  the  hide  powder  just 
as  chromium  and  aluminium  salts  do,  the  effect  being 
heightened  by  the  addition  of  2 — 3  per  cent,  of  sodium 
chloride.  Salts  of  tetravalent  cerium,  thorium  and 
zirconium  also  have  the  power  of  tanning  hide  powder. 
In  the  case  of  eerie  salts,  a  portion  is  reduced  to  the 
cerous  condition  durmg  the  process,  and  this  reduction 
is  of  importance,  since  Fahrion  has  shown  that  for  the 
production  of  a  good,  durable  leather,  it  is  necessary  that 
the  hide  should  absorb  a  certain  quantity  of  oxygen. 
.■\  tanning  action  is  exerted  by  eerie  sulphate  solutions 
prepared  from  crude  cerous  oxalate  by  igniting,  and 
dissolving  the  resulting  oxides  in  sulphuric  acid,  and  this 
result  may  prove  of  some  technical  value,  since  at  present, 
there  is  no  rational  method  of  utilising  the  cheap  impure 
cerous  oxalate. — A.  S. 


Leather  manufacture  ;  Science  of  .     F.   E.  Kopecky. 

■  Collegium,  1907,  No.  269. 

The  author  holds  that  tanning  is  a  purely  physical 
phenomenon  and  attributes  the  different  processes  of 
tanning  to  the  agency  of  dialysis,  osmosis,  diffusion, 
absorption  or  adsorption.  Mineral  tannage,  he  says 
is  the  coating  of  hide  fibre  with  a  layer  of  a  basic  salt 
or  oxide.  All  metals  forming  insoluble  or  difficultly 
soluble  hydroxides  are  thus  to  some  extent  tanning  agents, 
tlie  property  decreasing  with  the  increasing  solubility  or 
dissociation  of  the  hydroxides.  Readily  soluble 
hydroxides,  as  shown  by  Procter,  actually  combine  with 
the  hide  substance  to  form  addition  compounds.  The 
success  of  vegetable  tanning  depends  on  keeping  it  a 
physical  process  by  making  the  liquor  acid  at  first  and 
avoiding  loss  of  soluble  hide-substance  and  precipitation 
of  addition  compounds.  Fat  and  oil  tannage  is  a  protec- 
tive process  preventing  hydrolysis  of  the  hide  fibre,  in 
which  the  omnipresence  of  the  oil  is  more  important 
than  its  state  of  oxidation.  Well  rubbed  in,  minute 
quantities  of  oil  effect  a  tannage,  and  tanning  by  for- 
maldehyde is  only  a  special  case  in  which  the  formalde- 
hyde emulsifies  the  oil  and  makes  it  go  further.  Its 
acid  nature  favours  its  absorption  by  the  pelt,  the  natural 
fat  of  which,  a  trace  is  sufficient  to  emulsify,  inducing 
tannage.  The  author  regards  tanning  by  means  of 
dyeing  as  a  more  complex  case  of  the  purely  physical 
phenomena  which  govern  the  commoner  methods  of 
tanning.  Osmosis  and  dialysis  come  into  play  and  the 
hide  fibre  becomes  coated  with  a  coloured  colloid. 
Crystalloids,  on  the  other  hand,  dye  by  absorption  and 
adsorption. — S.  R.  T. 

Leather  ;  Determination  of  nitrogen  in .    F.  P.  Veitch 

and  T.  C.  Trescot.     J.  Amer.  Leather  Chemists  Ass., 
1907,  2,  221—3. 

The  authors  review  the  work  of  Procter  and  Tumbull 
(this  J.,  1900,  19,  130),  Nihoul  (this  J.,  1901,  20,  1249) 
and  Law  (this  J.,  1902,  21,)  and  give  the  results  of  tests 
they  have  made  on  American  sole  leather  with  the  Gunning 
and  Kjeldahl  methods  as  laid  down  by  the  Association  of 
Official  Agricultural  Chemi-sts.  The  time  of  digestion  was 
three,  four,  and  six  hours  in  the  Gunning  method  and 
four  hours  in  the  Kjeldahl  method.  The  authors  conclude 
that  it  is  necessary  to  digest  for  four  hours,  and  that 
inaccurate  results  are  due  to  insufficient  digestion,  non- 
tiniformity  of  sample,  and  the  use  of  too  little  of  the 
reagents.  The  addition  of  sodium  chloride  to  the  sample 
did  not  cause  loss  of  nitrogen. — A.  T.  L. 


Patents. 

Extracts  ;  Apparatus  for  the  production  of by  diffusion 

and  concentration.  L.  F.  .Jury,  Vemaison,  France. 
Eng.  Pat.  20,918,  Sept.  20,  1906.  Under  Int.  Conv., 
Oct.  7,  1905. 

See  Ft.  Pat.  358,783  of  1905  ;  this  J.,  1906,  327.— T.  F.  B. 
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Tanning  of  hides.  E.,  S.,  and  E.  Bocciardo,  A.  Odera, 
and  V.  Spanola,  Genoa,  Italy,  Eng.  Pat.  15,418,  July  6, 
1906.     Under  Int.  Con  v.,  July  6,  1905. 

See  Fr.  Pat.  367,768  of  1906  ;  this  J.,  1906,  II62.— T.  F.  B. 

Adhesive  material  from  casein  ;  Manufacture  of  an . 

A.  Bernstein,  Berlin.     Eng.  Pat.  19,557,  Sept.  1,  1906. 

See  Fr.  Pat.  370,940  of  1906  ;  this  J.,  1907.  266.— T.  F.  B. 


XV.— MANURES.   &c. 

Chemical  manures  in  Egypt.     For.  Off.  Ann.  Ser.,  3869. 

[T.R.] 

The  value  of  chemical  manures  imported  into  Alexandria 
in  1902  was  12,912/.E.  ;  in  1905  it  rose  to  56.S0U.E.,  and 
in  the  past  year  to  122,709LE.  The  share  of  the  United 
Kingdom  was  4003^.E.  in  1902,  4136^.E.  in  1905,  and 
17,959/.E.  in  1906.  One-half  of  the  demand  is  supplied 
hy  Belgium.  Belgian  manures  consist  of  nitrate  of  soda 
and  superphosphates.  British  manufacturers  might  study 
this  growing  demand. 

Seedlings  ;   Influence  of  magnesium  sulpJiate  on  the  growth 

of  .     G.    S.    Burlingham.     J.    Amer.    Chem.    Soc, 

1907,  29,  1095—1112. 

JIagxesium  sulphate  in  solutions  of  greater  concentration 
than  w/8192  has  a  toxic  action  on  most  seedlings. 
Solutions  of  this  concentration  are  toxic  towards  peas, 
slightly  stimulating  to  Abutilon  and  markedly  stimulating 
towards  maize  seedlings.  More  dilute  solutions  are 
more  stimulating,  maximum  stimulation  being  produced 
at  concentrations  of  /n/32,768  to  m/131,072,  according 
to  the  kind  of  seedling.  The  stimulation  produced  by 
very  dilute  solutions  of  magnesium  sulphate  extends 
both  to  the  root  growth  and  the  growth  of  the  hypocotyl 
and  plumule.  At  the  same  concentrations  calcium 
nitrate  produces  very  little  stimulation.  The  magnesium 
sulphate  also  increases  the  vitality  of  the  seedlings,  which 
outlived  the  control  seedlings  by  several  weeks.  Thus, 
magnesium  sulphate,  in  the  absence  of  other  salts,  may  be 
highly  beneficial,  and  any  inhibitory  action  is  due  to  the 
presence  of  relatively  large  proportions  of  it. — J.  F.  B. 

Patent. 

Organisms    which    fix    or    gather    atmospheric    nitrogen  ; 

Process   of   preparing,   growing,   and  distributing . 

G.  H.  Earp-Thomas,  Wellington,  New  Zealand.  Eng. 
Pat.  15,949,  July  14,  1900.  Under  Int.  Conv.,  Sept.  29, 
1905. 

See  U.S.  Pat.  816,850  of  1906  ;  this  J.,  1906,  436.— W.P.S. 


XVI.— SUGAR,  STARCH.  GUM.  &c 

The  Sugar  Convention.     "Times,"  Aug.  13,  1907.     [T.R.] 

By  the  terms  of  the  additional  Act  adopted  by  the  Per- 
manent Committee  of  the  Brussels  Sugar  Convention  on 
July  27,  the  contracting  parties  agree  to  prolong  for  five 
years  from  September  1  of  next  year  the  Convention  of 
1902,  any  one  of  them,  however,  being  free  to  withdraw 
from  the  Convention  on  September  1,  1911,  on  condition 
of  having  given  notice  one  year  before,  provided  that  at 
the  last  meeting  held  before  September  1,  1910,  the  Per- 
manent Committee  has  decided  by  a  majority  vote  that 
circumstances  warrant  leaving  this  option  to  the  con- 
tracting Powers.  By  Clause  2,  Great  Britain  will  be 
dispensed  on  and  after  September  1,  1908,  from  the 
obligation  imposed  in  Clause  4  of  the  Convention.  But 
from  the  above  date  the  other  contracting  Powers  may 
require  sugar  refined  in  the  United  Kingdom  and  exported 
into  their  territory  to  be  accompanied  by  a  certificate 
stating  that  no  portion  of  that  sugar  comes  from  a  country 
recognised  by  the  Permanent  Committee  as  granting 
bounties  on  the  production  or  export  of  sugar.  This 
additional  Act  must  be  ratified  before  February  1,  1908. 


Starch  in  'potatoes  ;  Determination  of .     L.  Pellet  and 

Metillon.     BulL   Assoc.   Chim.   Sucr.   Dist.,    1907,   24, 
1720—1730. 
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Exact  method. — The  authors  recommend  the  following 
modification  of  Baudry's  method  : — About  100  grms.  of 
the  sample  (taken  from  10  potatoes)  are  ground  in  a 
Sans-Pareille  press.  The  requisite  quantity  of  the  pulp 
(8-65  grms.  for  German  saccharimeters)  is  transferred  to 
a  funnel  provided  with  a  wad  of  glass-wool,  freed  from 
adherent  liquor  by  suction,  and  then  washed  with  20  c.c. 
of  cold  water.  The  pulp  and  glass-wool  are  transferred  to  a 
200  c.c.  flask,  made  up  to  about  100  c.c.  with  water,  treated 
with  0-5  grm.  of  salicylic  acid,  and  heated  for  20  minutes, 
under  a  reflux  tube,  in  a  calcium  chloride  bath  maintained 
at  110° — 115°C.  The  flask  is  then  removed  from  the 
bath,  filled  up  nearly  to  200  c.c,  cooled,  treated  with  1  c.c. 
of  ammonia,  and  made  up  exactly  to  200  c.c.  The  filtered 
solution  is  polari.sed  in  a  200  mm.  tube  ;  the  reading  gives 
the  percentage  of  starch  directly.  By  employing  the 
Sans-Pareille  press,  the  thorough  disintegration  of  the 
sample  is  insured,  thus  facilitating  the  subsequent  solution 
of  the  starch  and  rendering  the  addition  of  zinc  chloride 
unnecessary.  The  preliminary  washing  of  the  pulp,  frees 
it  from  soluble,  optically  active  substances. 

Rapid  deter miiiation  of  the  amount  of  starch  which  can 
be  extracted  under  industrial  conditions. — The  potato  pulp 
is  prepared  with  a  Sans-Pareille  press  provided  \vith  very 
small  teeth  (1/10  mm.).  The  determination  is  effected 
with  a  special  picnometric  apparatus  (see  Fig).  This  includes 
a  dome-shaped  top,  A,  (provided  with  a  stopper),  the  lower 
end  of  which  screws  on  to  the  large  end  of  an  elongated 
conical  vessel,  B ;  placed  between  these  is  a  metallic  sieve,  a 
(4000 — 5000  meshes  per  sq.  cm.),  the  circumference  of 
which  is  rimmed.  To  insure  a  perfect  joint,  rubber  rings 
are  placed  above  and  below  the  sieve.  The  lower,  small 
end  of  the  conical  vessel  fits  into  the  neck  of  a  25  c.c. 
picnometer,  C;  the  latter  is  also  provided  with  a  separate 
ground  stopper,  k%  fitted  with  a  vertical  exit  tube  for  adjust- 
ing the  amount  of  liquor  in  the  picnometer.  The  conical 
vessel  is  provided  with  a  siphon,  d  (and  stop-cock,  c),  one 
arm  of  which  projects  into  the  picnometer.  The  modus 
operandi  is  as  follows : — The  conical  vessel,  with  the 
picnometer,  being  filled  with  water,  the  dome  is  un- 
stoppercd  ;    10  grms.  of  potato  pulp  are  introduced  into 
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the  dome  with  enough  water  to  half  till  it.  About  150 
Dii-kel  b*lls  (of  about  3  mm.  diiuu.)  iire  thea  placed  iu  the 
dome,  and  the  latter  is  stopiH'retl.  The  apparatus  is  then 
»»jjt«teil  with  a  horizontal  motion  for  10  miiiutes, 
bein^  held,  during  this  proeess.  in  various  positions 
•oniewhat  incUned  to  the  vertical,  to  facilitate  the 
d»c«nt  of  the  starch.  The  apparatus  is  then  allowed 
to  stand  for  about  15  miniites  in  a  vertical  position. 
The  liquor  in  the  apjiaratus  is  ne.xt  decanted  by  means 
of  the  siphon  :  the  dome  and  sieve  are  removed. 
and  the  walls  of  the  conical  vessel  are  rinsed  with  water 
into  the  picnometer ;  the  latter  is  tilletl  with  water, 
Btoppered,  and   weighed.     The   percentage  of  starch,   x, 

.       ,  ,  (Pi— P)rfxlO     .         ,.  , 

is   givni    by   the    formula,   i=  ,_.         ,    m   which, 

P  =  wt.  of  picnometer  filled  with  water.  Pi  =  wt.  of  picno- 
meter containing  the  starch  and  tilled  up  with  water, 
and  d  =  average  sjHvific  gravity  of  sti\rch  (1-54). — L.  E. 

Patents. 

Imctri  sugar  ;    Proees,<  for   nialing  and   purifying  . 

J.  J.   Eastick,  London.     Eng.   Pat.  25,340,   Nov.   10, 

1906. 
Thk  diluted  syrup  or  sugar  solution  is  treated  with  hydro- 
j ..  I.  .  ^pjj  jn  the  cold,  and  after  the  precipitated 
'  of  the  alkali  metals,  &c..  have  been  removed, 
-  on  of  the  sugar  is  effected  by  the  application 
of  heat,  the  time  required  varying  inversely  with  the 
temperature  employed.  The  e.xcess  of  acid  is  removed 
by  subsequent  neutralisation. — C.  S. 

Catf  juice  ;    Apparatus  for  defecating .     M.  Altola- 

guim  and  J.  Zubillaga,  Artemisa,  Cuba.     Eng.   Pat. 
■WcSJ.  Feb.  25,  1907. 


one,  with  the  exception  that  it  lacks  the  leg,  b,  and  in 
this  the  liquid  is  heated  to  96^  C.  When  the  juice  treated, 
is  taken  from  cane  in  good  condition,  the  treatment  thus 
far  described,  is  amj)ly  sufficient  to  assure  the  production 
of  clear  liquid.  When,  however,  the  cane  from  which 
the  juice  is  taken  is  in  a  burnt  state,  or  is  left  standing 
for  a  considerable  period  after  being  cut,  it  is  preferable 
to  pass  the  juice  through  an  auxiliary  heater,  where  its 
temperature  is  raised  to  one  or  two  degrees  below  the 
boiling  point.  The  auxiliary  heater  is  a  cylindrical 
tank  with  conical  bottom  and  contains  a  cylinder  open 
at  both  ends  through  which  passes  a  steam  coil.  It  also 
contains  an  annular  pi])e  with  a  downwardly  directed 
discharge,  wherebj'  the  juice  is  thrown  in  a  fme  stream 
against  the  outer  side  of  the  cylinder  entirely  around  it, 
and  between  it,  and  the  wall  of  the  tank. — L.  J.  de  W. 

Soluble    starch    and    dextrin ;     Production    of    .     A. 

Fielding,  Salford.     Eng.  Pat.  20,488,  Sept.  15,  1906. 

Stabch  is  treated  in  a  revolving  cylinder  mounted  on 
trunnions  one  of  which  is  hollow.  The  interior  of  the 
cylinder  is  fitted  with  plates  or  shelves,  so  that  as  the 
cylinder  revolves,  the  starch  is  showered  down  from  the 
shelves.  The  hollow  trunnion  is  connected  with  a  reservoir 
containing  acid,  which  is  vaporised  or  atomised  and 
introduced  in  this  condition  together  with  steam  into 
the  cylinder  whilst  it  is  rotating.  Another  method  consists 
in  impregnating  the  starch  with  liquid  acid  in  the  ordinary 
way,  placing  it  in  the  rotating  cylinder  and  injecting 
steam  through  the  hollow  trunnion. — J.  F.  B. 

Starch,  modified  or  soluble  ;    Manufacture  of .     W. 

Thomson,    Manchester,   and   J.    A.    Morrice,   Glasgow. 
Eng.  Pat.  21,973,  Oct.  5,  1906. 

To  obtain  a  product  that  is  soluble  cnly  at  a  temperature 


Tll«  fan^  juiff  aft<T  Ix-ing  limed  and  pasiw^d  through  a 
dflcantinK  tank.  «TiterH  the  primary  heat«r  of  the  defecating 
•pparatai.  which  rompruies  a  casing  of  Hhcet- metal 
MTBg  •  horizoDtal  portion,  a  (see  Fig.),  oj>en  at  the 
top.  aad  m  Vt%  h  de|icnding  from  one  end  of  a.  .An 
chain,  m,  in  provided  with  blades,  /,  rigidly 
itMl  tb«Teon  and  nrrang'-'d  to  remove  w;um  at 
iIk  from  the  liquid  over  which  they  pass, 
}»ort«Hl  from  end  to  end  of  the  casing 
-•itX*.  k.  Th«-  Hcum  may  also  be 
.'-  opening,  u  (normally  cloned  by  a 
.to  the  receiver,  tr.  Ah  soon  as  the 
iirni  or  lowrmoxt  set  of  heating  tub<;H,  g, 
into  the  I'jwer  ch-imljer,  e',  of  tlie  h'-ad,  e, 
and  ••  the  juice  nmm  in  th«-  horizontal  |Kjrtion  of  th';  casing, 
■t<«m  ia  let  into  tb«  other  chamlters  in  succeNsion  and 
Ihro  the  who!*  bodv  of  liquid  is  heated  to  Vf  ('.  The 
liqoid  is  '  *'  over  the  upright  partition,  h, 

fal  arABt  '  "^mber,  i.     The  clear  jui'-i-  then 

ibl^  .  m^:nfi'*ij   i»eater,  similar  to  the   primary 


B0O0HWT   '^ 

tbebUdr 

fcrv 

fntcv  'ov>T<  in* 


approaching  that  of  boiling  water,  starch  is  introduced 
into  a  revolving,  lead-lined  steel  cylinder  heated  to  a 
temperature  between  200  and  220°  F.,  wherein  it  is  exposed 
to  the  action  of  gaseous  sulphur  dioxide  under  a  ])ressure 
of  preferably  4 — 5  lb.  per  sq.  inch,  for  from  15  minutes  to 
2  hours,  according  to  the  working,  temperature  and 
pressure.  The  reagent  may  be  used  for  treating  further 
quantities  of  starch  in  other  cylinders. — C.  S. 

Starch  ;   Treatment  of .     F.  Thcirl,  Harburg  on  Elbe, 

Germany.  Eng.  Pat.  9931,  April  29,  1907. 
Stabch  is  produced  in  the  form  of  sticks  or  blocksTby 
rapidly  drying  the  wet  starch  in  vacuo,  grinding  the 
starch  so  dried,  pressing  the  powder  into  tablets  m  hydraulic 
presses,  wra|)ping  the  tablets  in  paper  or  cardboard  and 
subjecting  them  to  a  current  of  warm  or  moist  air  or 
steam. — J.  F.  B. 

XVIL-BREWING,  WINES,  SPIRITS,  &c. 

Induxlrial  alcohol.  Report  of  Commissioners  of  Inland 
Revenue  for  the  year  ended  March  31,  1907.  [Cd.  3086.] 
[T.R.] 
The  remarks  of  the  Commissioners  on  the  results  of  th« 
new  law,  which  cani'i  in  force  on  (Jctober  1,  1906,  with 
regard  to  industrial  alcohol  are  as  follows  :— 
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(1)  A  new  variety  of  methylated  spirit,  to  which  the 
name  of  industrial  methylated  spirit  was  given,  was 
authorised  for  use  solely  in  arts  and  manufactures.  It 
takes  the  place  of  that  previously  known  as  ordinary 
methylated  spirit,  and  is  required  to  contain  only  half  the 
proportion  of  the  denaturant  which  was  present  in  the 
ordinary  spirit.     The  relative  compositions  are  :  — 

Industrial  methylated  spirit — alcohol,  95  parts,  wood 
naphtha,  5  parts;  ordinary  methj^lated  spirit — alcohol. 
90  parts,  wood  naphtha.  10  parts. 

The  composition  of  the  methylated  spirit  allowed  to  be 
sold  to  the  public  generally  for  domestic  and  other 
purposes  has  not  been  altered  ;  this  spirit  is  known  as 
mineralised  methylated  spirit,  and  contains  the  same  pro- 
portion of  wood  naphtha  as  was  required  in  the  ordinary 
methylated  spirit  above  referred  to,  with  the  addition 
of  a  small  proportion  of  mineral  naphtha. 

(2)  The  payment  was  authorised  of  an  allowance  on  all 
spirits  used  by  an  authorised  methylator  for  making 
industrial  methylated  spirit,  and  on  all  spirits,  except 
foreign  methylic  alcohol,  received  by  any  person  for  use 
in  any  art  or  manufacture  under  Section  8  of  the  Finance 
Act,  1902.  The  allowance  is  the  same  as  that  which  is 
paid  upon  plain  British  spirits  exported — viz.,  3d.  per 
proof  gallon,  which  is  the  estimated  cost  to  the  distiller 
of  the  revenue  restrictions  on  the  manufacture  of  spiiits. 
It  is  paid  in  the  one  case  direct  to  the  authorised  methy- 
lator, and  in  the  other  to  the  authorised  user. 


applications  for  permission  to  receive  such  spirit,  which 
have  been  very  numerous,  have  been  dealt  with  as 
liberally  as  possible,  and  the  conditions  which  have  been 
drawn  up  to  govern  generally  the  receipt  and  use  of  the 
spirit  have  been  made  as  few  and  as  simple  as  is  consistent 
with  adequate  protection  against  abuse. 

Duty-free   spirit    under   the    Finance   Act,    1902.     Inland 

Revenue  Rept.  [T.R.] 
The  use  of  pure  duty-free  spirit  in  the  science  laboratories 
of  universities,  colleges.  &c.,  has  increased  somewhat 
during  the  past  year — the  quantity  issued  to  these  insti- 
tutions during  the  year  ended  March  31  last  being  4017 
proof  gallons,  as  compared  with  3314  proof  gallons  in 
1906,  and  2277  proof  gallons  in  1905.  There  has  also  been 
a  considerable  increase  in  the  quantity  of  specially  de- 
natured alcohol  used  for  manufacturing  purposes — 
alcohol  equivalent  to  431,898  proof  gallons  having  been 
issued  to  manufacturers  in  the  year  ended  March  31 
last,  as  compared  with  351,615  proof  gallons  in  1906, 
and  267.706  proof  gallons  in  1905.  One  manufacturer 
who  had  received  permission,  and  who  used  alcohol 
of  this  kind  for  two  years,  has,  however,  relinquished 
the  concession,  and  now  uses  the  new  industrial 
methylated  spirit.  The  following  table  gives  the  quan- 
tities of  British  and  foreign  spirits  issued  duty  free  under 
the  provisions  of  the  Finance  Act,  1902,  for  the  vears 
ending  March  31,   1906  and  1907  :  — 


1907. 

1906. 

Year  ending  March  31. 

British. 

Foreign. 

Total. 

British. 

1       Foreign. 

Total. 

Gallons  at  Proof. 

Gallons  at  Proof 

To  universitie-s,   colleges,    &c 

„  manufacturers    

1,221 
431,189 

2,796 
709 

4,017 
431,898 

1,037 
350,115 

1              2,277 
1,500 

3.314 
351,615 

Total    

432,410 

3,505 

435,915 

351,152 

1              3,777 

354,929 

(3)  Foreign  methylic  alcohol  may  now  be  received  and 
used  under  Section  8  of  the  Finance  Act,  1902,  without 
payment  of  the  differential  duty  payable  on  foreign 
spirits. 

(4)  Under  Section  8  of  the  Finance  Act,  1902,  any 
person  allowed  to  receive  spirit  in  a  pure  state  duty  free 
for  use  in  any  art  or  manufacture  was  required  to  pay 
the  expenses  incurred  in  I'jlacing  an  officer  in  charge  of 
his  premises  to  supervise  the  use  of  the  spirit.  The  Act 
of  1906  authorised  relief  from  this  payment  unless  special 
attendances  of  the  officer  to  suit  the  convenience  of  the 
user  are  required. 

(5)  Under  the  previous  law  the  inaximum  quantity  of 
methylated  spirit  which  a  licensed  retailer  could  keep  in 
stock  was  50  gallons,  and  the  maximum  quantity  he 
could  sell  at  one  time  was  1  gallon.  This  limitation 
was  repealed,  and  power  was  given  to  the  Commissioners 
to  fix  the  limits  by  regulation,  which  has  been  done  by 
increasing  them  to  200  and  4  gallons  respectively. 

The  effect  of  alterations  (1)  and  (2)  has  been  largely  to 
reduce  the  initial  cost  of  methylated  spii'it  used  for 
industrial  purposes,  and  to  provide  for  use  by  manu- 
facturers and  others  a  spirit  purer  than  was  previously 
available,  and  consequently  better  suited  for  many  pur- 
poses for  which  spirit  is  required.  There  is  good  reason 
to  believe  that  the  industrial  purposes  are  relatively  few, 
of  which  the  requirements  in  respect  of  alcohol  cannot 
be  satisfactorily  met  by  the  use  of  industrial  methylated 
spirit,  and  in  future  it  is  probable  that  the  cases  which 
will  require  to  be  dealt  with  under  the  provisions  of 
Section  8  of  the  Finance  Act,  1902,  will  not  be  numerous. 

The  purer  character  of  the  new  variety  of  methylated 
spirit  undoubtedly  exposes  the  revenue  to  greater  risk 
than  was  the  case  with  ordinary  methylated  spirit.  It 
was  felt,  however,  that  if  users  of  industrial  methylated 
spirit  were  not  to  be  deprived  of  much  of  the  benefit  of 
the  new  arrangements  it  was  nece.ssary  to  avoid  making 
the  restrictions  on  its  use  too  stringent ;   and  accordingly 


The  total  quantity  of  duty-free  spirit  expressed  in 
proof  gallons  used  for  all  purposes,  domestic  and  manu- 
facturing, during  the  yeais  ending  March  31,  1906  and 
1907,  was  as  follows  : — • 


Year  ended  March  31. 


1906. 


Proof  Galls. 
In  mineralised  methylated  spirit  for 

domestic  use 2,338,000 

In  industrial  methylated  spirit  for 

manufacturing    3,717,000 

In     spirit     otherwise     denatured —  ' 

manufacturing    432,000 

Used  in  universities,  colleges,  &c.  .  4,000 

Total    I     6,491,000 


Proof  Galls. 

2,500,000 

3,200,000 

352,000 
3,300 


6,055,300 


For  purposes  of  controlling  the  use  of  methylated  spirit 
a  large  number  of  samples  have  been  examined.  They 
include  spirits,  both  methylated  and  duty-paid,  recovered 
in  various  manufacturing  operations,  denaturing-agents, 
such  as  |)etroleum  ether,  camphor,  toluene  and  bone  oil  ; 
and  preparations  for  medicinal,  toilet,  or  flavouring  uses 
in  which  alcohol  is  employed.  No  illegal  use  of  methy- 
lated spirit  has  been  discovered  at  anv  manufacturing 
premises  where  the  receipt  of  this  form  of  alcohol  has  been 
sanctioned.  In  thirteen  instances,  samples  believed  to  be 
methylated  spirit,  and  sold  by  retailers  without  licence, 
were  forwarded  for  the  determination  of  their  character. 
They  were  found  to  be  either  methylated  spirits,  or 
"  finish  "  containing  in  solution  less  than  the  legal  pro- 
portion of  gum  resin.  In  either  case  the  articles  were  not 
such  as  could  be  legally  sold  without  licence,  and  pro- 
ceedings were  therefore  initiated  against,  or  cautions 
issued  to,  the  vendors  of  the  spirit. 
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Mith^ed  »pirU;  Uses  of .     Inland  Revenue  Rept., 

m)7.  [T.R.] 
A  BETiRX  whiob  has  lK>en  prt>pared  showing  the  quan- 
tities of  ordinary  and  industrial  methylated  spirit  used  in 
the  prinoijvil  nmnufaoturing  o^iorations  and  for  other 
jmr{K>tes  during  the  year  ended  March  31,  1907,  supplies 
the  following  tigures  :  — 

Manufacture  of  tinish  for  sale,  399.485  gallons  ;  varnish, 
polishes,  and  lacquers  for  sale.  817,140;  stains,  paints, 
enamels,  &c.,  for  sale,  31,350 ;  varnishes,  finish,  stains, 
lacquer^i.  &c..  and  spirit  used  for  polishing  purposes  in 
manufacturers'  own  workshops,  254.234  ;  felt  hats, 
lU.t»62;  celluloid,  xylonite,  and  similar  substances, 
36.606 ;  oil-cloths,  leather  cloths,  pegamoid  and  similar 
substances.  lt>4.077  ;  Imoleum  and  similar  substances, 
534  ;  smokeless  powders,  fulminates,  and  other  explosives, 
27,152;  soap,  146,797;  electric  lamp  filaments,  10,800; 
electric  cables.  &c..  2042 ;  incandescent  gas  mantles, 
13.269;  ether.  163.430;  chloroform,  10,305;  ethyl 
chloride  and  bromide.  800 ;  solid  medicinal  extracts, 
23,610 :  alkaloids  and  tine  chemicals,  21.375 ;  embro- 
cations, liniments  and  lotions,  38,501  ;  surgical  dressings, 
4358  :  capsules  and  other  medicinal  appliances,  809  ;  hair 
washes,  1S32 ;  cattle  medicines,  515;  plant  washes, 
insecticides,  and  sheep  dips,  1 1.677  ;  aniline  and  other  dye 
solutions.  1 1.431';  inks,  244  ;  tireworks  and  matches,  4190 ; 
photographic  plates  and  papers  and  other  photographic 
purposes.  33.641  ;  steel  jiens,  2992 ;  silk,  crape,  and 
embroidery,  6278:  artificial  Howers,  &c.,  1264;  rubber, 
1852  :  artificial  silk,  195 ;  ships'  compasses,  spirit  levels, 
&c..  s<;»l  ;  for  dyeing  and  cleaning  operations  in  laundries, 
and  dye  works,  33.555  ;  calico  printing,  3981  ;  the  preser- 
vation of  specimens  in  museums  and  hospitals,  9845  ; 
educational  and  scientific  purposes  in  colleges  and  schools, 
3783  ;  analytical  and  scientific  purposes  in  the  labora- 
tories of  analysts,  works'  chemists,  &c.,  5428  ;  use  in 
hospitals,  asylum-s,  and  infirmaries,  28,373  ;  electrotyping 
and  printing.  491  ;  various  miscellaneous  manufactures, 
4c..  including  candles,  porcelain,  cork,  mirrors,  oil- 
refining,  brush-making,  wall-paper,  &c.,  3409  ;  Admiralty 
dockyards  and  War  Office  arsenals  and  workshops, 
chietiv  for  vamLshes  and  polishes,  22,100  ;  total  quantity 
n«ed,"2,468,619  gallons. 

£aHey ;    Ddermination  of  extract   of .     E.   Glimm. 

Z.  ges.   Brauw.,   1907,  30,  393—395,  405—407. 

Thx  time  required  for  the  estimation  by  Graf's  method 
(this  J.,  1906.  201)  of  the  extract  j'ielded  by  barley  may 
be  considerably  diminished  by  proceeding  as  follows. 
Twenty-five  grms.  of  the  finely  ground  barley  are  mixed 
in  a  nickel  beaker  with  KXJ  c.c.  of  cold  or  warm  water, 
25  c.c.  of  N  2  sulphuric  acid  being  then  stirred  into  the 
mixture.  The  mass  is  boiled  for  10  minutes  on  wire- 
g^uze  coated  with  asbestos  and,  after  cooling  some- 
vhat,  is  neutralised  by  the  addition  of  1  grm.  of  calcium 
carbonate.  The  mash  is  next  further  cooled  to  about 
45'  C.  and  mixed  with  100  c.c.  of  malt  extract,  which  is 
allowed  to  flow  down  the  stirring  rod  to  remove  adherent 
particles  of  fttarch.  5i)  c.c.  of  luke-warm  water  are  added 
and  the  mash  brought  to  a  temjjerature  of  45°  C.  and  then 
heated  so  that  in  25  minuter  it  attains  the  temperature  of 
7Cr  (.'.  After  the  completion  of  the  saccharification,  which 
ncoally  occupies  le»«  than  five  minutes,  the  beaker  is 
allowed  to  stand  for  a  further  5 — 10  minutes.  When  the 
maah  baa  been  cooled.  itH  wei(;ht  is  made  up  to  326  grms. 
<3W»  fiinnit.  water  -♦-  25  grms.  barley  -t-  1  grm.  CaCOg)  and 
ibe  specific  gravity  of  the  filtered  wort  determined. 

Daring  the  mashing,  {(articles  of  the  barley  adhering 
to  Um  beaker  are  KxjM-ned,  Ix-st  by  meariH  of  n  Hy)atula- 
abaped  stirring-rod,  and  are  finally  washed  down  with 
lake-warm  water. 

The  malt  extract  employed,  is  preyjared  by  mashing 
coaroely  irrrmnd  f>ale  malt  with  4  times  its  weight  of 
water,  and  filtering  bright  after  15  minutes.  To  deter- 
mine lU  extract.  10<J — 2<iO  grms.  are  heated,  at  the  same 
tinte  aa  the  l<arley  ma«h,  in  a  nif  kel  Ix-akcr  to  Kf  C, 
at  which  temyx-rature  it  is  maintained  for  10  minutes. 
After  rcK'Imd.  the  extract  is  made  up  to  its  original  weight 
by  the  */lditton  of  water  and  filtered,  the  i»|<ecific  gravity 
of  the  fihrate  being  determined. 


The  specific  gravity  of  the  barley-mash  prepared  in 
the  above  manner,  is  0-0026  (water  =  1)  greater  thaji  that 
given  by  Graf's  method.  The  proportion  of  reducing 
sugar  present  is  the  same  in  the  two  cases. 

Examination  of  a  number  of  barleys  of  various  origins 
showed  that,  with  few  exceptions,  an  increase  in  the 
protein  content  is  accompanied  by  a  diminution  in  the 
yield  of  extract.— T.  H.  P. 

JJalt  trade  ;  Anahjtical  guarantees  in  the .     E.  Prior. 

Woch.  f.  Brau.,  1907,  24.  438—440.     Paper  lead  at  the 
Eighth  Internat.  Agric.  Congress,  Vienna. 

The  points  on  which  guarantees  should  be  obtained  in 
the  purchase  of  malt  include  :  purity,  freedom  from  culms, 
moulds  and  parasites,  normal  modification,  moisture  and 
extract.  The  maximum  standard  of  moisture  varies 
according  to  season :  from  the  autumn  to  May,  it  is 
5-0  per  cent.,  from  Maj-  to  August  5-5,  and  from  August 
to  the  autumn,  6-0  per  cent.  The  standard  yields  of 
extract  determined  on  fine  meal,  dry  substance,  are : 
Pilsen  malt  77-5,  Vienna  malt  77-0  and  Bavarian  malt  76-5 
per  cent.  Differences  of  0-5  per  cent,  in  the  moisture  and 
the  extract  and  of  0*05  c.c.  of  N/\0  iodine  in  the  colour 
are  not  taken  into  account.  The  type  is  determined  by 
the  degree  of  modification,  the  colour,  odour  and  flavour 
of  the  malt  and  the  mash  or  wort,  the  behaviour  on 
mashing  and  the  "  apparent  maltose  "  in  the  extract. 
The  author  does  not  approve  of  the  cutting  test  for 
judging  the  mealiness  or  modification  of  the  malt.  This 
test  is  only  useful  for  indicating  the  colour  and  detecting 
any  burnt  corns.  The  degree  of  modification  should  be 
determined  by  Prior's  method  on  at  least  50  grms.  of 
malt  and  the  results  expressed  numerically ;  this  test 
is  the  only  one  which  takes  account  of  the  steely  ends. 
In  analyses  of  the  same  samples  in  difiFerent  laboratories 
the  following  differences  have  been  recognised  as  per- 
missible :  Moisture  0-4  per  cent.,  extract  on  dry  substance 
0-8  per  cent.,  sugar  contents  of  extract  1  per  cent.,  colour 
0-05  c.c.  A'/IO  iodine  solution,  time  of  saccharification 
5  minutes,  acidity  0-4  j^er  cent.  If  the  results  agree 
within  these  limits  the  average  is  taken  as  correct. 

—J.  F.  B. 

Malt  trade  ;  Analytical  guarantees  in  the .     J.  Sautner. 

Woch.  f.  Brau.,  1907,  24,  440—441.     Paper  read  at  the 
Eighth  Internat.  Agric.  Congress,  Vienna. 

The  author,  as  manager  of  a  brewery,  enumerates  the 
conditions  under  which  the  malt  is  purchased.  The  malt 
must  not  contain  more  than  6  per  cent,  of  moisture 
(analytical  error,  0-25  per  cent.).  The  normal  moisture 
is  5  per  cent.  ;  a  higher  moisture  than  this  is  deducted 
from  the  price  whilst  the  price  is  proportionately  increased 
for  a  lower  moisture.  An  exce.ss  of  moisture  over  the 
normal  excludes  any  allowance  for  overweight.  Referring 
to  pale  malts,  the  yield  of  extract  in  normal  seasons  must 
not  be  below  75  per  cent,  on  the  dry  substance  (analytical 
error,  0-5  per  cent.  ;  determinations  made  on  coarse  grist. 
Seek  mill  adjusted  to  25).  The  normal  extract  is  77  per 
cent,  and  the  allowance  for  more  or  less  is  calculated 
on  the  same  basis  as  that  for  the  moisture.  The  time 
of  saccharification  must  not  exceed  20  minutes.  The 
colour  of  the  10  per  cent,  wort  must  not  exceed  2-0  c.c. 
of  :V/100  iodine  solution  (analytical  error,  0-2  c.c).  The 
final  curing  temperature  must  be  at  least  81°  C.,  measured 
in  the  malt,  and  must  be  maintained  for  at  least  3  hours. 
The  total  jwriod  on  the  kiln  must  be  48  hours  ;  the  malt 
must  not  be  sulphured  and  must  be  free  from  parasites. 
As  a  control  for  the  curing  temyjerature,  the  author  recom- 
mends a  determination  of  the  germinating  power  of  the 
kilned  malt.  A  malt  cured  as  specified  above  will  show 
only  a  small  yicrcentage  of  corns  caj)able  of  germination 
and,  further,  it  will  not  readily  become  mouldy. — J.  F.  B.  [ 

Alcoholic  i/cnsls  ;     Influence  of  manganese  salts  on . 

K.  Kavser  and  H.  Marchand.     Compt.  rend.,  1907,  148, 
:j43_34.^,  ;    compare  this  J.,  1907,  479. 

The  authors  have  studied  the  fermentation  of  solutur 
containing  dextrose  and  lajvulose  in  various  proportions  i 
by  means  of  two  champagne  yeasts  and  two  sauteme  ■ 
yeasts,  Ixjth  before  and  after  these  organisma  have  hvjit 
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acclimatised  to  a  0-3  per  cent,  solution  of  a  manganese 
salt.  In  all  cases  the  fermentations  were  carried  further 
by  the  acclimatised  yeasts.  With  one  champagne  and 
one  sauterne  yeast  this  was  accompanied  by  an  increase 
in  the  amount  of  dextrose  attacked,  whilst  with  the  other 
two  yeasts,  the  amount  of  laevulose  fermented  was  increased 
by  acclimatisation  to  manganese  salts.  That  this 
acclimatisation  may  be  utilised  advantageously  in  hot 
countries,  where  fermentations  are  sometimes  slow,  is 
shown  bv  the  results  of  similar  experiments  with  Algerian 
yeasts.— T.  H.  P. 

Enzyme  ';     Different  hydrolytic  actions  of  a  single  . 

L.  Marino  and  G.  Sericano.     Gaz.  chini.  ital.,  1907,  37, 
L,  45—51. 

Twenty  kilos,  of  fresh  beer  yeast  were  washed,  pressed, 
triturated  with  water,  and  the  mixture  introduced,  with 
stirring,  into  nine  times  its  quantity  of  95  per  cent,  alcohol. 
The  precipitate  was  picssed,  dried  over  sulphuric  acid  in 
a  vacuum,  and  the  dry  material  (200  grms.)  wa-s  mixed 
with  powdered  glass  and  water  saturated  with  thymol, 
and  after  some  time,  strongly  pressed.  The  liquid  was 
evaporated  to  half  its  bulk  in  a  vacuum,  then  poured  into 
five  times  its  quantity  of  96  per  cent,  alcohol,  and  the 
precipitate  collected  and  dried.  This  was  dissolved  in 
a  small  quantity  of  water,  filtered,  and  the  solution 
subjected  to  dialysis  for  8  days  with  water  saturated  with 
thymol,  which  was  frequently  renewed.  The  solution 
thus  obtained  was  evaporated  in  a  vacuum  to  one-third 
of  its  volume,  poured  into  alcohol,  and  the  precipitate 
dried.  In  this  way  there  was  obtained  5  grms.  of  material, 
completely  soluble  in  w'ater,  which  hydrolysed  sucrose, 
but  was  not  capable  of  decomposing  a-methylglucoside, 
maltose,  lactose,  or  salicin,  and  was  therefore  free  from 
maltase.  Maltase  is  more  soluble  than  invertase  in  90  per 
cent,  alcohol.  With  amygdalin  the  purified  invertase 
preparation  forms,  in  a  few  hours,  a  solution  which  reduces 
Fehling's  solution,  but  contains  no  hydrocyanic  acid ; 
a  small  quantitj^  of  benzaldehyde  is  produced  in  the  course 
of  a  few  days.  After  8  days,  an  amygdonitrileglucoside 
can  be  extracted,  identical  with  that  prepared  by  E.  Fischer 
by  the  action  of  maltase  on  amygdalin.  Invertase  is  thus 
capable  of  splitting  off  a  single  glucose  group  from 
amygdalin  ;  and  the  disaccharide  in  amygdalin  must  be 
different  from  ordinary  maltose.  Since  these  experiments 
show  that  one  and  the  same  enzyme  can  cause  hydrolysis 
of  different  disaccharides,  the  existence  of  special  enzymes, 
as  trehalose,  melibiase,  melizitase,  and  gentiobiase,  appears 
improbable.  It  is  stated  that  reversible  enzymic  reactions 
have  never  been  proved  with  certainty  with  well-defined 
enzymes. — A.  S. 

Laccase  ;     Influence  of  acids  on  the  action  of  .       G. 

Bertrand.     Compt.  rend.,   1907,  145,   340—343. 

The  action  of  a  solution  of  1  part  of  laccase  in  4000  of 
water  on  guaiacol  is  prevented  by  the  presence  of  1  gram- 
equivalent  of  any  of  the  following  compounds  in  2000  litres 
of  the  solution :  Hydrochloric,  phosphoric,  arsenic, 
formic,  acetic,  n-butyric,  benzoic,  lactic,  sulphuric,  oxalic, 
tartaric  and  citric  acids,  potassium  hydrogen  sulphate  and 
potassium  hydrogen  oxalate.  Potassium  hydrogen 
tartrate  and  potassium  dihydrogen  citrate  are  somewhat 
less  active.  Even  1  part  of  sulphuric  acid  in  100,000,000 
has  a  marked  effect  on  the  action  of  laccase  solution  of 
the  concentration  1 :  10000.  On  the  other  hand,  the 
action  of  laccase  is  not  affected  by  boric  or  carbonic  acid 
or  alkali  hydrogen  phosphates  or  arsenates,  or  di-alkali 
hydrogen  citrates.  These  inactive  compounds  are  all 
neutral  to  helianthine,  whilst  those  which  prevent  or 
retard  the  action  of  laccase  are  acid  to  this  indicator. 
This  enzyme  thus  attains  its  maximal  activity  in  a 
solution  neutral  towards  helianthine. 

It  is  noteworthy  that  Fernbach.  and  also  Maquenne  and 
Roux  have  found  that  the  saccharifioation  of  starch  by 
malt  extract  occurs  most  rapidly  in  a  solution  which 
contains  primary  phosphates  but  no  phosphoric  acid  in 
the  free  state,  that  is,  one  which  is  neutral  to  helianthine. 

— T.  H.  P. 


Alcoholic  fermentation  ;  Chemical  theory  of  - 
Z.  f.  Elektrochem.,  1907,  13,  511- 


W.  Lob. 


-516. 


The  author  started  with  the  hypothesis  that  in  alcoholic 
fermentation,  aldehydes,  viz.  glyceric,  glycollic  and  formic 
aldehydes,  were  formed  in  the  intermediate  stages. 
Fermentation  experiments  in  presence  of  reagents,  which 
would  fix  these  aldehydes  if  they  were  produced,  gave, 
however,  negative  results.  The  author  has  subsequently 
formulated  the  theory  that  the  sugar  molecule  may  be 
regarded  as  a  polymerised  carbon  monoxide-hydrogen 
compound  (C0.H2)c,  which  is  dissociated  or  depolymerised 
under  the  influence  of  the  zymase  and  exists  in  its  simplest 
embryonic  form.  In  this  state  the  carbon  monoxide- 
hydrogen  units  are  ready  to  re-combine  sjiithetically  in 
other  configurations,  and  the  re-combination  which  takes 
place  most  readily  is  that  which  results  in  the  production 
of  alcohol  and  carbon  dioxide.  Alcohol  and  carbon 
dioxide  can  be  converted  into  a  hexose  sugar  by  the  action 
of  the  silent  electric  discharge,  but  the  iirst  stage  of  this 
process  is  the  formation  of  carbon  monoxide  and  hydrogen. 
This  is  regarded  as  a  reversal  of  alcoholic  fermentation. 
The  reaction  6CO-l-6Ho  =  C6Hio06  is  endothermic  but  the 
reaction   6CO-(-6Ho  =  2CoH60-h2CO.,    is   exothermic. 

—J.  F.  B. 


Nitrates  occurring  naturally  in  certain  rmists  ;    Reduction 

during  alcoholic  fermentation  of .      M.  Spica.     Gazz. 

Chim.  Ital.,  1907,  37,  ii,  17—22. 

Wines  prepared  from  "  Carricante  "  and  "  Vispara  "  grapes 
clarify  more  rapidly  in  the  light  than  in  the  dark,  the  action 
being  accelerated  by  the  presence  of  air.  Reduction  of 
the  nitrates  in  a  must  to  nitrites  during  fermentation  only 
occurs  when  there  is  a  scarcity,  in  both  the  must  and  the 
surrounding  medium,  of  the  oxygen  required  by  the  yeast ; 
under  such  conditions,  the  yeast  assumes  the  functions 
of  an  anaerobic  organism  and  makes  use  of  part  of  the 
oxygen  contained  in  the  nitrates,  which  thus  undergo 
reduction.  Hence  since  genuine  wines  and  musts  may 
contain  nitrates  and,  under  certain  circumstances,  nitrites, 
the  presence  of  these  salts  is  by  no  means  a  proof  of 
adulteration  with  water  containing  nitrates  or  nitrites. 

— T.  H.  P. 


Apple  juice  ;  Studies  on .     H.   C.   Gore.     J.   Amer. 

Chem.  Soc,  1907,  29,  1112—1119. 

Analyses  of  the  juices  of  "  cull  "  apples,  i.e.  rejections 
from  the  packing  rooms,  showed  that  they  became  richer 
in  sugar  and  acid  as  the  season  advanced.  The  undeter- 
mined solids,  consisting  of  proteins,  tannins,  ether-extract, 
pectin  and  ash,  remained  practically  constant.  The 
composition  of  the  juice  from  the  mill  differed  somewhat 
from  that  of  the  "  cull  "  apples,  because  windfalls  and 
other  apples  were  mixed  in  the  bins  ;  the  sugar  and  acid 
contents,  however,  gradually  increased  during  the  season. 
Average  analyses  of  the  juices  of  ripe  autunm  and  winter 
apples  of  10  varieties  grown  in  Nebraska  showed :  total 
solids,  13-24  ;  acid  as  malic  acid,  0-42  ;  reducing  sugar  as 
invert,  7*87  ;  total  sugar  as  invert,  11-40;  sucrose,  3-35; 
undetermined,  1-48  per  cent.  Summer  apples  are  not 
considered  good  for  vinegar  stock  ;  the  juices  are  deficient 
in  sugar,  and  alcoholic  fermentation  takes  place  at  summer 
temperatures,  in  which  case  acetic  fermentation  is  almost 
sure  to  set  in  and  retard  or  entirely  inhibit  the  production 
of  alcohol.  Thus  the  vinegar  produced  is  deficient  in  acetic 
acid.  On  the  other  hand,  exjjeriments  showed  that  with 
careful  treatment  a  cider  yielding  a  vinegar  containing 
4  per  cent,  of  acetic  acid  could  Ije  produced  from  these 
apples,  but  in  that  case  the  solids  of  the  vinegar  would 
be  low.  Analyses  of  juice  from  decayed  apples  showed 
that  the  sucrose  was  practically  entirely  inverted,  the 
total  sugar  had  decreased  from  about  8  i)er  cent,  to  5-76  iier 
cent.,  and  0-75  per  cent,  of  alcohol  and  0-G7  i^er  cent,  of 
acetic  aoid  were  found.  The  juice  from  apples  still  further 
decayed  contained  less  thau  3  i>er  cent,  of  sugar,  about 
0-5  i)er  cent,  of  alcohol  and  over  2  per  cent,  of  acetic  acid. 
^  ^J.  F.  B. 
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Red  trints  :  Pncipitation  of  the  colouring  matter  of  , 

and  tUttetion  of  foreign  colouring  tnatters.     F.  Jean  and 
C.  Frabot.     Bull  Soc.  Chim.,  1907,  1.  T4S. 

The  precipitation  of  the  colouring  matter  of  red  wines 
bv  mean^  of  formaldehyde,  as  described  by  Trillat  (this  J., 
1907.  S34)  is  very  slow,  and  the  filtrate  is  still  distinctly 
coloured.  The  authors  recommend  the  following 
method  : — 50  c.c.  of  the  wine  are  treated  with  about  1  c.c. 
of  a  40  t*r  cent,  solution  of  formaldehyde  and  4  c.c.  of 
pare  hyorochloric  acid.  The  whole  is  heated  for  a  few 
minutes  on  a  water-bath,  till  a  precipitate  is  formed,  then 
rendered  ammoniacal.  and  the  heating  continued  until 
all  free  ammonia  is  exfielled.  The  liquid  is  then  cooled 
and  filtered.  All  the  natural  red  wines  examined  gave  a 
colourless  filtrate,  whilst  wines  containing  added  colouring 
matters  gave  coloured  filtrates. — A.  S. 


Patents. 


- -^ (irification  of 
•dion  of  yeast. 
\  -Nov.  13.  1906. 


Hop*  :  Preparation  of  eitracta  of . 

and   W.    P.    Burra,   Ashford,    Kent. 
Feb.   \H,   1907. 


W.  S.  Davidson 
Eng.    Pat.   4009, 


Th*  use  of  yeaitt  in  any  f^uitable  form  and  any  convenient 
proportion*  w  claimed  for  the  preparation  of  hop  extracts. 
For  instance.  5  lb.  of  veaet  are  mixed  with  30  lb.  of  hops 
and  the  mixture  in  t-ubjerted  to  extraction  by  any  of  the 
oraal  procoMs  for  making  hop  extracts.— J.' F.  B. 

Bfr-wnrt  ;  Prfparatifjn  anH  filtration  of .    .\.  Hellwig 

Belrhatow.  Ru«ua,     Eng.  Pat.  4174,  Feb.   19,  1907. 
Tht^     r,...r.,...^    ,i,,T..,      <„..     (h^^    described    yireviously 
♦*^-  '-  the  form  of  the  stirring 

•Pi  ,  •-  of  a  number  of  rotating 

bcwuof.L*;  ittiM  uiciiiifd  lo  one  another,  and  carrying 
rerttraJ.  *word-«h«ped  bla<le«i  for  utirring  the  ma*h  during 
*wL!£3"*  op*ratioTm.  The  time  of  filtration  may  be 
•DortcaM  and  the  extra't  augmented  by  inrrpaning  the 
DOmbcr  of  bUde«  and  blade-armH.  By  arranging  the 
bladn  on  the  different  amw  ait«-matelv,  the  numUr  of 
coto  effected  in  the  manh  in  equal  to  ttie  produf  t  of  the 
oaml^rr  of  bladea  on  one  arm  and  the  nomU-r  of  armn 
The  arm*  are  adjiMUble  no  a*  to  allow  of  the  tun  Ixrine 
catere<i  for  cleaoiog  j»urpo«».— T.  H.  P. 

SMimg  and  rJarifying  tank  [HuJits  or  irortu].      H    Cnckel 

Fr.  Pat  37.5,2>i8,  Feb.  28,  IW)7. 
Tw  appftratiM  coiwioU  of  a  circular  tank  in  which  in  a 
bonzooUl  (trainer.     Below  this  it  the  corne-».haf»ed  bottom 


— .  for  the  distilling  industri/ 
F.  Braunbeck,  Berlin.     Eng. 


Wheat  malt,  referred  to  in  the  sjiecification  as  "  Solamalt," 
containing  a  high  percentage  of  proteid  and  having  a 
dia«tatic  power  of  from  16(i'  to  200"  Lintner,  is  crushed  as 
finely  as  (Ktesible  and  then  kneaded  in  a  mashing  tub. 
The  dough  containing  but  little  water,  is  well  mixed  with 
warm  water  at  a  temperature  not  exceeding  60'  C,  and 
the  mashing  process  is  continued  in  the  usual  maimer. 

— W.  P.  S. 

Halt  eitraett  rich  in  diastase  ;  Process  of  making . 

<;;.  Sobotka,  New  York.     U.S.  Pat.  860,340,  July  16, 
1907. 

C'RrsHED  malt  is  separated  from  the  malt  meal  and  grit, 
and  mashed  with  lukewarm  water  so  as  to  extract  the 
diastase.  The  extract  is  then  drawn  off  and  condensed. 
the  residue  it  left  being  added  to  the  meal  and  grit  which 
had  been  first  separated  as  already  described.  The 
mixture  of  residue,  meal,  and  grit  is  now  mashed  with  water 
of  a  higher  temperature  than  before,  and  a  second  extract 
is  th'js  obtained,  and  is  drawn  off  and  also  condensed. 
To  th»«  residue  this  second  extract  left  behind  is  added 
"distillers'  slop."  the  residue  being  mashed  with  the  slop. 
The  thin  liquid  extract  drained  off  from  this,  is  also 
coDden.«ed.  Finally,  the  different  extracts  obtained  by 
the  foregoing  different  operations,  are  mixed,  and  the 
mixture  is  concentratefl  to  a  syrupy  consistency. — T.  H.  P. 


of  the  tank,  the  space  between  the  strainer  and  the  bottom 
thus  gradually  increasing  in  depth  towards  the  outside 
of  the  tank.  The  liquid  is  drawn  off  through  a  \V\pe 
situated  at  the  side  of  the  tank,  extending  upwards  from 
just  below  the  strainer  to  a  point  outside  the  tank  above 
the  level  of  the  liquid.— W.  P.  S. 

Beer  Kvrt  from  malt  ^  Process  and  apparatus  for  the  rapid 

preparation  of .     A.    Hell  wig.     Fr.    Pat.    376,038, 

March   19,  1907. 

See  Eng.  Pat.  4174  of  1907  ;  preceding  these.— T.  F.  B. 

Wort ';  Process  and  apparatus  for  accelerating  the  running 

off  of  clear from  the  mash  tun.     N.  Minuth.     Fr.  Pat. 

375,963,  March  21,  1907. 


Bv  giving  to  the  bottom  of  the  mash-tun  the  shape  shown 
in  the  illustration  and  by  providing  only  a  single  discharge 
pipe,  a,  for  the  wort,  the  liquid  pa-sses  between  the  false 
bottom  and  the  real  bottom  at  a  uniform  rate  and  in  a 
nearly  horizontal  direction  ;  thus  the  mash  is  maintained 
in  a  buoyant  condition  and  the  local  clogging  of  the  bed 
of  grains  is  avoided.  The  level  of  the  mash  is  prevented 
from  falling  dangerously  low  by  providing  an  indicator 
of  the  pressure  existing  below  the  false  bottom.  This 
indicator  is  shown  at  e,  and  is  graduated  so  that  the  fall 
of  the  goods  can  be  regulated  systematically.  The  filter- 
bed  proper  is  thus  kept  independent  of  disturbances  at 
the  surface,  so  that  the  cloudy  wort  can  be  pumped  back,  the 
rakes,  k,  I,  can  be  rotated,  the  sparging  water  can  be  turned 
on  at  an  early  stage  and  the  upper  layers  of  the  liquid  can 
be  heated,  all  without  interrupting  the  steady  flow  of  the 
wort.  In  another  form  of  the  apparatus  the  discharge 
pipe  is  partially  choked  by  a  diaphragm,  which  keeps  the 
pipe  always  full  of  liquid,  and  thus  causes  the  liquid  to 
rise  up  into  a  vertical  indicator  pipe  fixed  in  the  discharge 
pipe.  A  saccharimeter  can  be  placed  in  this  indicator  pipe, 
and  by  means  of  a  three-way  cock,  this  pipe  can  be  filled 
and  emptied  at  will  for  observations  of  density. — J.  F.  B. 

Non-alcoholic  drinks  ;  Manufacture  of from  fermented 

liquids.     H.  Linzel  and  C.  Bischoff,  Berlin.     Eng.  Pat. 
24,082,  Oct.  29,  1906. 

The  current  of  air  which  is  employed  for  removing  the 
alcohol  from  the  beverage  prepared  by  the  process  des- 
criljed  in  Eng.  Pat.  17,651  of  1.904  (this  J.,  1905,  810) 
svibjected  to  a  previous  heating  in  a  steam  boiler,  the  :i 
being  forced  directly  into  the  boiler,  or  introdu<  ■ 
together  with  the  water  through  the  injector  of  the  boili 
Both  steam  and  air  are  then  blown  through  the  liquid  to  1 
freed  from  alcohol. — W.  P.  8. 


'inaceous    beverages    from    pure    hetnoglobine    free 
serum ;    Process    of    producing .     F.     G.     S 


from 
Saucr. 


Berlin-Schoneberg,  Germany. 
1907. 


Eng.  Pat.  816,  Jan. 


See  Fr.  Pat.  373,403  of  1907  ;  thiri  J.,  1907,  709.— T.  F.  I'- 
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lactates  ;  Process  of  manufacturing .     A,  A.  Claflin, 

Concord,  Mass.,  Assignor  to  Lactic  Process  Co.,  N.J. 
U.S.  Pat.  861,163,  July  23,  1907. 

A  vroRT,  containing  about  10  per  cent,  of  fermentable 
material,  is  submitted  to  lactic  fermentation,  additional 
material  being  added  from  time  to  time  until  the  quantity 
so  added  amounts,  in  the  aggregate,  to  as  much  more  as 
that  present  originally.  The  fermentation  is  then  com- 
pleted, the  temperature  of  the  solution  being  maintained 
at  about  130^  F.  The  lactic  acid  thus  produced  is 
neutralised  bv  the  addition  of  alkalis  in  order  to  obtain 
the  lactates.— W.  P.  S. 

Spirits ;  Process  and  apparatus  for  distilling  and  treating 

.     J.  E.  Carroll.     Fr.  Pat.  376,151,  March  26,  1907. 

Under  Int.  Conv.,  Oct.  30,  1906. 

See  Eng.  Pat.  24,229  of  1906  ;  this  J.,  1907,  427.— T.  F.  B. 
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"Wheaten  flour';     Causes  of  the  quality  strength  in . 

A.  E.  Humphries.     Chem.  News,  1907,  96,  85. 

Climate  and  soil  are  not  determining  factors  of  the 
"  strength  "  of  -wheat.  The  term  is  applied  to  the  capacity 
of  a  flour  for  making  big  and  shapely,  i.e.  well  aerated 
loaves.  This  implies  a  capacity  both  for  producing  gas 
in  fermentation  -with  yeast,  and  for  retaining  the  gas 
generated.  The  former  is  largely  dependent  on  the 
content  of  sugar  and  the  diastatic  capacity  of  the  wheat. 
The  causes  that  determine  the  gas-retaining  power  are 
complex.  Wood  suggests  that  this  property  of  a  dough 
depends  on  the  ratio  of  the  protein  to  the  salts,  which 
it  contains. — 0.  R. 

Salicylic  acid  in  milk  and  cream  ;   Determination  of . 

C.  Revis  and  G.  A.  Payne.     Analyst,  1907,  32,  286—288. 

The  following  method,  applicable  to  both  milk  and 
cream,  has  been  found  to  give  satisfactory  results  : — 
Twenty  c.c.  of  milk,  or  20  grms.  of  cream,  are  placed  in  a 
stoppered  flask  and  rendered  exactly  neutral  to[litmus  paper 
by  the  addition  of  y/\  sodium  hydroxide,  the  volume 
of  the  latter  added  being  noted.  Forty  c.c.  of  neutral 
absolute  alcohol  are  then  added  and  the  flask  is  immersed 
in  a  water-bath,  heated  to  95°  C,  for  15  minutes,  the 
contents  of  the  flask  being  shaken  occasionally.  After 
cooling,  an  amount  of  water  necessary  to  compensate 
for  the  protelds  and  fat  is  added,  less  the  amount  of  N/\ 
sodium  hydroxide  used  previously.  This  correction  in 
the  case  of  20  c.c.  of  milk,  may  be  taken  as  2  c.c,  but  in 
the  case  of  cream  it  will  vary  with  the  percentage  of  fat. 
Cream  containing  55  per  cent,  of  fat  requires  12-5  c.c. 
of  water  ;  40  per  cent.,  9-3  c.c.  ;  30  per  cent.,  7-2  c.c, 
and  so  on.  The  mixture  is  then  subjected  to  centrifugal 
action  ;  40  c.c.  of  the  clear  solution  are  placed  in  a  flask 
with  100  c.c.  of  water  and  sufficient  sodium  hydroxide 
to  render  the  solution  distinctly  alkaline,  and  the  mixture 
is  distilled  until  60  c.c.  of  distillate  have  been  collected. 
The  residue  in  the  flask  is  then  transferred  to  a  250  c.c. 
flask,  2  c.c.  of  a  solution  consisting  of  1-35  grms.  of 
mercuric  chloride,  3-32  grms.  of  potassium  iodide,  64  c.c. 
of  water,  and  20  c.c.  of  concentrated  sulphuric  acid,  are 
added,  and  the  whole  is  diluted  to  the  mark.  In  the  case 
of  cream,  a  further  1  c.c.  of  water  is  added  to  allow  for 
the  .slight  precipitation  of  proteid.  After  the  lapse  of 
a  few  minutes  the  solution  is  filtered  and  100  c.c  of  the 
filtrate  are  extracted  several  successive  times  with  ether. 
The  united  ethereal  solutions  are  washed  with  a  little 
■water,  and  then  shaken  out  twice  with  dilute  sodium 
hydroxide  solution,  an  excess  of  about  1  c.c.  of  N/\0 
•"solution  being  used  each  time.  A  final  extraction  is 
made  with  20  c.c.  of  water,  and  the  alkaline  solutions 
are  mixed  ;   a  quantity  of  A'/ 10  sulphuric  acid  equivalent 


to  the  A'/IO  sodium  hydroxide  used,  is  added,  and  the 
solution  is  diluted  to  100  c.c.  with  water.  This  solution 
is  then  used  for  the  colorimetric  determination  of  the 
salicylic  acid,  in  the  usual  way  by  means  of  iron  alum 
and  standard  salicylic  acid  solution.  The  iron  solution 
is  best  prepared  by  dissolving  1  per  cent,  of  ferric 
ammonium  sulphate  ["  ammonium  iron  alum  "]  in  water, 
diluting  the  solution  with  about  5  times  its  volume  of 
water,  evaporating  it  to  its  original  volume,  and  filtering. 
A  concentration  of  from  0*0005  to  0-001  grm.  of  salicylic 
acid  in  50  c.c,  gives  the  best  coloration  for  comparison. 
Boric  acid  has  no  effect  on  the  determination,  nor  has 
benzoic  acid,  even  when  present  to  the  extent  of  5  times 
the  amount  of  the  salicylic  acid. — W.  P.  S. 

Foods  ;   Dyes,  chemicals,  and  preservatives  in  .     U.S. 

Dept.  of  Agric,  Food  Inspection  Decision  76. 

The  decision  provides  that,  with  certain  exceptions, 
preservatives  as  a  class  are  injurious  to  health,  and  that 
their  addition  to  articles  of  food  be  inhibited.  Common 
salt,  sugar,  wood-smoke,  potable  distilled  spirits,  vinegar, 
and  condiments  may  be  used.  Pending  further  investi- 
gation, the  use  of  saltpetre  is  allowed.  No  prosecution 
will  be  instituted  in  the  case  of  the  application  of  the 
fumes  of  burning  sulphur  (sulphur  dioxide)  to  those  foods 
and  food-products  which  contain  acetaldehyde.  sugars, 
&c.,  with  which  the  sulphur  dioxide  may  combine,  pro- 
vided that  the  total  amount  of  sulphur  dioxide  in  the 
finished  product  does  not  exceed  350  mgrms.  per  litre 
in  wines,  or  350  mgrms.  per  kilo,  of  other  food-products, 
of  which  not  over  70  mgrms.  is  in  the  free  state.  Foods 
and  food-products  manufactured  in  1907  may  contain 
sodium  benzoate  in  quantities  not  exceeding  0-1  per 
cent.,  or  an  equivalent  amount  of  benzoic  acid,  provided 
that  sodium  benzoate  or  benzoic  acid  has  hitherto  been 
used  generally  in  such  foods,  &c.  The  label  on  each 
package  of  sulphured  foods,  or  of  foods  containing  sodium 
benzoate  or  benzoic  acid,  must  bear  a  statement  that  the 
food  is  so  preserved.  Until  the  announcement  of  the 
results  of  further  investigations  now  in  hand,  the  following 
coal-tar  d5-estuffs  may  be  used  in  foods :  Amaranth, 
Ponceau  3  R,  Erj-throsin,  Orange  I,  Xaphthol  yellow  S, 
Light  green  S.F.  yellowish,  and  indigodisulphonic  acid, 
but  in  every  case  the  colours  must  represent  the  actual 
substance  the  name  of  which  they  bear,  and  a  certificate 
must  be  filed  with  the  Secretary  of  Agriculture  that  the 
dyestuff  in  question  has  been  tested  and  found  to  be 
free  from  harmful  constituents.  The  question  of  the 
entry  into  the  United  States  of  vegetables  "  greened  " 
with  copper  salts  has  not  been  finallj'  determined,  but, 
meanwhile,  all  such  vegetables  as  do  not  contain  an 
excessive  amount  of  copper  will  be  admitted  to  entry  if 
the  label  bear  a  statement  to  the  effect  that  copper  salts 
have  been  used.  The  decision  provides  that  no  prose- 
cution will  be  instituted  on  goods  containing  prohibited 
substances,  but  manufactured  prior  to  the  date  of  the 
decision  (June  18,  1907) ;  however  the  manufacturer 
will  be  required  to  prove  that  such  is  the  case. — W.  P.  S. 


Starch   in   potatoes ;    Determination   of . 

and  Metillon.     See  XVI. 


L.    Pellet 


Cottonseed  products  in  India.     W.  A.  G.  Clark.     See  XIL 
Patents. 

Milk  ;    Process  for  improving  the  palatahility  and  digestive 

qualities  of  sterilised  .     R.    Emmerich,   Munchen, 

Germany.     Eng.  Pat.  29,425,  Dec.  24,  1906. 

To  milk,  which  has  been  sterilised  previously  by  heat, 
are  added  oxydase,  catalase,  rennet  ferment,  a  proteo- 
lytic ferment,  and  a  bacteriolytic  enzyme.  The  enzyme 
solution  employed  is  prepared  by  cultivating  Bacillus 
pyoeyaneus  for  3  weeks  at  a  temperature  of  36"  C,  in  a 
medium  consisting  of :— Water,  10(H)  grms.  ;  peptone, 
10  ;  dipotassium  phosphate,  2  ;  asparagine,  2  ;  mannitol, 
3 ;     sodium    acetate,    2 ;     ammonium    phosphate,    0-3 ; 
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sodium  bio»rbonato,  0-5 ;  sodium  chloride,  5 ;  and  mag- 
nesium  sulphate.  O-l  jrrni.  The  magnesium  sulphate  is 
addtxi.  preferably,  after  sterilising  and  cooling  the  solution. 
After  :?  weeks  the  culture  is  freed  from  germs  by  filtration, 
l^tartiiilly  neutralised,  and  concentrated  under  reduced 
pressure  to  one-tenth  of  its  volume.  The  concentrated 
liquid  is  then  kept  in  a  refrigerator  for  several  days  to 
•Uou  a  p*rt  of  the  salts  to  crystallise  out,  and  the  clear 
hquid  is  siphoned  off  for  use.  To  it  may  be  added  oxydase 
obtamed  from  rye  tlour,  and  a  solution,  containing catalase. 
trvptic  enzvme,  Jcc.  prepared  from  freshlv  germinated 
milt.— W.  P.  S. 

IlUk-powder  ;   Manufacture  of .     M.  Riegel,  London. 

U.S.  Pat.  8(30.327,  July  16,  1907. 

This  process  of  producing  soluble  milk-powder  is  carried 
out  as  follows :  Milk  is  heated  to  the  temperature  of 
pasteurisation,  the  lime  thus  precipitated  being  removed, 
and  replaced  by  adding  to  the  milk  soluble  calcium 
compounds  of  jwlyatomic  alcohols  of  the  carbohydrate 
group,  such  as  calcium  sucrate.  in  such  quantities  that 
the  original  percentage  content  of  calcium  is  restored. 
The  liquid  is  then  evaporated  to  drj-ness. — T.  H.  P. 


Chemical  ingredienU  used  in  the  manufacture  of  baking 
powder  or  incorporated  u-ith  substances  such,  as  flour 
to  make  it  self-raising  or  for  other  purposes  ;    Process 

for  rendering  impervious  to  moisture  ,  at  ordinary 

temperatures.     R.    A.    Craig,    Edinburgh.     Eng.    Pat. 
3035.  Feb.  7,  1907. 

Th«  chemical  ingredients  of  the  baking  powder  are 
coated  with  gum.  gelatin,  or  agar-agar,  and  are  then 
waterproofed  with  a  vegetable  oil  or  fat,  preferably 
cacao  butter.— W.  P.  S. 


CereaU  ;    Process  and  apparatus  for  bleaching  and  ageing 

.     J.    M.    Williams.     Fr.    Pat.    375.832,    Mar.    18, 

19IJ7.     Under  Int.  Coov.,  May  18,  1906. 

The  process  consists  in  treating  the  cereal  or.  especially 
floor,  with  the  gases  produced  by  the  electrolysis  of  a  suit- 
able acid  or  salt,  preferably  nitric  acid.  Such  gases  are 
dilated  with  air  l^efore  being  brought  into  contact  with  the 
cereal,  and  the  apparatus  employed  consists  of  an  electro- 
lytic relU  an  air  pump  for  forcing  a  current  of  air  through 
the  cell,  a  resistance,  and  a  chamber  with  a  stirring  device 
in  which  the  cereal  is  treated. — W.  P.  .S. 

PrctfcoM   preparation   \Jrom   fish]  ;     Process   of  making  a 

.     K.   .Schwickerath,   Bonn.  Germany.     U.S.   Pat 

M0.4M.  July  16,  1907. 

8r  Fr.  Pat.  375,028  of  1907  ;  this  J.,  1907,  887— T.  F.  B. 

ABntmiM»u  prrjdud  from  fish  ;    Process  for  obtaining  a 
•(^Me  Fr.    Pat.   375.534.   Mar.   2,    1907. 

The  osb  is  cleaned,  and  heated  in  an  autoclave  by  means 
of  steam  nnder  a  pressure  of  3-5  atmospheres.  The 
presaare  is  mamtainefJ  for  alxjut  1  hour,  and  the  contents 
of  the  aatocUvc  are  then  allowed  to  cool  without  opening 
tbe  apparatus,  .\mmonia  and  salicylic  acid  are  added, 
the  amoont  of  th»-  forni»T  l>f;inj<  a»x,ut  4  jKjr  cent,  of  the 
toUl  li.iui.i  ,.r„l  of  th»-  latter  abfjut  1  j>er  cent.,  and  the 
°»«^'  """l  un'ler  pr»-».surc.     Th<j  re.sidue  from  tho 

fijtf  •  fi  hf-ated.  dried,  ground,  and  washed  with 

alcohol  coaiainmg  ammonia  in  order  to  remove  salicylic 
acid.— W.  P.  8.  •' 

CatOe.  food  for  young  beaM4  ;    Prepfiration  of  a  \y 

Scbwartx.     Fr.  Pat.  376.095,  Mar.  17,  1907.  ' 

The  food  U   r,r,.,..r,.,l    i.v  -.,M„., ,„re  of   molass^-s 

'~*.l**'  u'   th<-  insoluble 

»»»»«:■  ^  ^  ■  .    .r  are  added  for 

errry  3  jaiu  ui  fit  m  tLc  oriij.iial  nuJk-— W.  P.  S. 


(£.)— SANITATION  ;   WATER  PURIFICATION. 

Heading  of  yarn   dyed  by  means   of   a   lead  compound  ; 

Regulations    for .      Statutorv  Rules   and  Orders, 

Aug.  6,  1907,  No.  616.     [T.R.] 

Whereas  the  process  of  heading  of  yarn  dyed  by  means 
of  a  lead  compound  has  been  certified  in  pursuance  of 
Section  79  of  the  Factory  and  Workship  Act,  1901,  to  be 
dangerous ; 

I  hereby,  in  pursuance  of  the  powers  conferred  on  me 
by  that  Act,  make  the  following  Regulations,  and  direct 
that  they  shall  apply  to  all  factories  in  which  the  said 
process  is  carried  on. 

Provided  that  if  the  Chief  Inspector  of  Factories  is 
satisfied,  with  regard  to  any  such  factory,  that  the 
heading  of  yam  dyed  by  means  of  a  lead  compound  will 
not  occupy  more  than  three  hours  in  any  week,  he  may, 
by  certificate,  suspend  Regulations  2,  3,  4,  7  (a),  and 
S  (a),  or  any  of  them.  Every  such  certificate  sh.all  be  in 
wTiting,  signed  by  the  Chief  Inspector  of  Factories,  and 
shall  be  revocable  at  anv  time  bv  further  certificate. 


Definitions. 

"  Heading  "  means  the  manipulation  of  yarn  dyed  by 
means  of  a  lead  compound  over  a  bar  or  post,  and  includes 
picking,  making-up,  and  noddling. 

"  Employed  "  means  employed  in  heading  of  yarn  dyed 
by  means  of  a  lead  compound. 

"  Surgeon  "  means  the  Certifying  Factor}-  Surgeon  of 
the  district  or  a  duly  qualified  medical  practitioner 
appointed  by  certificate  under  the  hand  of  the  Chief 
Inspector  of  Factories,  which  appointment  shall  be 
subject  to  such  conditions  as  may  be  specified  in  that 
certificate. 

"  Suspension  "  means  suspension  by  written  certificate 
in  the  Health  Register,  signed  by  the  surgeon,  from  era- 
ploj'ment  in  heading  of  yarn  dyed  by  means  of  a  lead 
compound. 

Part  I. 
Duties  of  employers. 

1 .  No  yarn  dyed  by  means  of  a  lead  compound  shall  be 
headed  unless  there  be  an  efficient  exhaust  draught  so 
arranged  as  to  draw  the  dust  away  from  the  worker,  as 
near  as  possible  to  the  point  of  origin.  The  speed  of  the 
draught  at  the  exhaust  opening  shall  be  determined  at 
least  once  in  every  three  months  and  recorded  in  the 
General  Register. 

2.  No  person  under  16  years  of  age  shall  be  employed. 

3.  A  Health  Register,  containing  the  names  of  all  jjersons 
employed,  shall  be  kept  in  a  form  approved  by  the  Chief 
Inspector  of  Factories. 

4.  Every  person  employed  shall  be  examined  by  the 
Surgeon  once  in  every  three  months  (or  at  shorter  intervals 
if  and  as  required  in  writing  by  the  Chief  Inspector  of 
Factories)  on  a  date  of  which  due  notice  shall  be  given  to 
all  concerned. 

The  Surgeon  shall  have  ])ower  of  suspension  as  regards 
all  persons  employed,  and  no  person  after  susj)ension  shall 
be  employed  without  written  sanction  from  the  Surgeon 
entered  in  the  Health  Register. 

5.  There  shall  be  provided  and  maintained  for  the  use- 
of  all  persons  employed — 

(a)  A  suitable  cloak-room  for  clothing  put  off  during 
working  hours ; 

(6)  A  suitable  meal-room  separate  from  any  room  in 

which  heading  of  yarn  dyed  by  means  of  a  lead  compound 

is  carried  on,  unless  the  works  are  closed  during  meal 

hours  ; 

and,  if  so  required  by  notice  in  wiiting  from  the  Chial 

Inspector  of  Factories, 

(c)  Suitable  overalls  and  head-coverings  which  shall 
be  collected  at  the  end  of  every  day's  work,  and  b* 
washed  and  renewed  at  least  once  every  week  ; 

{d)  A  suitable  place,  separate  from  the  cloak-room 
and  meal-room,  for  the  storage  of  the  overalls  and 
head-coverings. 


feept.  10,  1007.] 
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6.  Relates  to  the  supply  of   layatories   (this  J.,  1905, 
1263). 

Part  11 
Duties  of  -persons  employed, 

7.  Every  person  employed  shall — 

(a)  Present  himself  at  the  appointed  time  for  exami- 
nation by  the  Surgeon  as  provided  in  Regulation  4  ; 

(h)  Wear  the  overall  and  head-covering  (provided  in 
pursuance  of  Regulation  5  (f),  while  at  work,  and  shall 
remove  them  before  partaking  of  food  or  leaving 
the  premises,  and  shall  deposit  in  the  cloak-room, 
provided  in  pursuance  of  Regulation  5  (a),  clothing 
put  off  during  working  hours  ; 

(c)  Wash  the  hands  before  partaking  of  food  or  leaving 
the  premises. 

8.  No  person  shall — 

(a)  Work  in  heading  of  yarn  dyed  by  means  of  a  lead 
compound  after  suspension  without  written  sanction 
from  the  Surgeon  entered  in  the  Health  Register. 

{h)  Introduce,  keep,  prepare,  or  partake  of  any  food 
or  drink,  or  tobacco,  in  any  room  in  which  heading  of 
yam  dyed  by  means  of  a  lead  compound  is  carried 
on ; 

(c)  Interfere  in  any  way,  \vithout  the  concurrence  of 
the  occupier  or  manager,  with  the  means  and  appliances 
provided  for  the  removal  of  the  dust,  and  for  the 
carrying  out  of  these  Regulations. 

H.  J.  Gladstone. 

Patents. 

Water  ;   Apparatus  for  use  in  the  filtration  of .     The 

Candy  Filter  Co.,  Ltd.,  and  F.  Candy,  London.     Eng. 
Pat.  27,700,  Dec.  5,  1906. 

The  invention  relates  to  the  introduction  of  the  "  harden- 
ing "  materials  into  the  rotating  cylinder  described  in 
Eng.  Pat.  14,464  of  1906  (this  J.,  1907,  429),  and  also  to 
means  for  rotating  the  said  cylinder.  Where  the  cylinder 
is  mounted  horizontally  within  a  closed  filter,  the  material 
may  be  introduced  by  the  aid  of  a  trough-shaped  appliance 
which  can  be  passed  through  openings  in  the  end  of  the 
filter  and  cylinder.  By  inverting  the  appliance  when  in 
the  cylinder,  the  material  is  discharged  into  the  latter. 
The  material  may  also  be  introduced  through  a  tubular 
passage,  being  allowed  to  fall  by  gravity  or  aided  in  its 
movement  by  a  stream  of  water.  The  cylinder  may  be 
rotated  by  means  of  a  crank  and  toothed-gearing,  or 
buckets  may  be  provided  on  the  exterior  of  the  cylinder 
80  that  it  works  after  the  manner  of  a  water-wheel. 

— W.  P.  S. 

Water ;    Apparatus  for  [electrolytically]   purifying . 

A.  0.  Tate,  Brooklyn,  N.Y.     U.S.  Pat.  860,771,  July  23, 
1907. 

An  apparatus  for  purifying   water  containing  solids   in    I 
solution  is  described.     It  consists  of  a  tank  in  which  the    I 
water  is  treated  electrolytically  for  a  sufficient  length  of 
time    to    disintegrate    or    ])recipit:ite    the    solids,    and    a 
separating  tank,  situated  at  a  lower  level,  and  connected 
with  the  first  tank  by  means  of  a  pipe.     A  cock  is  placed 
on  this  pipe,  and  a  pump  is  provided  for  forcing  the 
water  through  the  separating  tank,  both  pump  and  cock    | 
being   operated    and    controlled    by    an    electrical    time-    ] 
device,  so  that  the  water  is  submitted  to  the  electrolytic 
action  for  a  definite  length  of  time.     The  movements  of 
the  pump  and  cock   are  regulated,  in   order   that,  while 
one  volume  of  water  is  being  treated  in  the  first  tank,  a 
similar  preceding  volume  is  passing  through  the  separating 
tank.     A  number   of   electrolytic   and   separating  tanks    ' 
may  be  combined  in  one  apparatus. — W.  P.  S. 

! 

Water ;   Process  of  sterilising hy  means  of  hydrogen 

peroxide.     L.  Kilertsen.     Fr.  Pat.  375,728,  Mar.  15,  1907. 

L'he  wat«r  is  treated  with  a  quantity  of  hydrogen  peroxide, 
ind  the  excess  of  the  latter  is  removed  by  passing  the    \ 


treated  Water  through  a  filter  composed  of  finely  divided 
manganese  dioxide  and  sand,  jjreviously  washed  with  a 
dilute  solution  of  potassium  permanganate.— W.  P.  S. 

(C.)— DISINFECTANTS. 

Sodium  hydtindenesulphonaie  as  a  solvent  for  crescls. 
A.  Kraus.  Arb.  aus  dem  Kais.  Ge.sundheitsamt,  1907, 
26,  130.     Chem-Zeit.,  1907,  31,  Rep.,  420. 

Cresols  are  more  soluble  in  aqueous  solutions  of  sodium 
hydrindenesulphonate  than  in  water,  so  that  by  this 
means  concentrated  solutions  of  cresols  may  be  obtained. 
Such  solutions  have,  towards  anthi-ax  spores  and  staphylo- 
cocci, a  stronger  disinfecting  action  than  diluted  cresol- 
soap  solutions  containing  the  same  quantity  of  cresol, 
but  a  weaker  action  than  .solutions  of  cresolsulphonic 
acid.  Sodium  hydrindenesulphonate  has  only  a  very 
low  disinfecting  power  and  its  poisonous  action  is  com- 
paratively slight. — J.  C.  C. 

Patents. 

Tar-oil    emulsions ;      Process    of   producing .        W. 

Wildcnhayn,    Giessen,    Germany.     Eng.    Pat.    23,381, 
Oct.  22,   1906. 

See  Ft.  Pat.  370,538  of  1906 ;  this  J.,  1907,  257.— T.  F.  B. 

Disinfecting  and  deodorising  process.     E.  Foumier,  Paris. 
U.S.  Pat.  860,456,  July  16,   1907. 

See  Fr.  Pat.  351,518  of  1905  ;  this  J.,  1905,  901.— T.  F.  B. 

Compound   for   destroying   fungi   on   plants ;  Process   for 

making  a .     Soc.  "  Cuprosa,"  Soc.  Anon.  Suisse  pour 

la  Production  du  Sulphate  de  Cuivre.     Fr.  Pat.  375,849, 
Mar.  18,  1907. 

The  compound  is  prepared  by  treating  the  cuprous 
oxychloride,  obtained  in  Granier's  process  (See  Fr.  Pat. 
330,903  of  1903;  this  J.,  1903,  1086),  with  ammonium 
salts  and  grinding  the  product  to  so  fine  a  degree  that  it 
will  remain  in  suspension  in  water. — W.  P.  S. 


XIX.— PAPER,   PASTEBOARD,   &c. 


Fibre  of  Andansonia  digitata.     Bull. 
118—119. 


Imp.  Inst.,  1907,  5, 


The  "  baobab  "  or  "  monkey  bread  "  tree  is  abundant  in 
West  Africa,  where  the  fibre  from  the  inner  bark  is  used 
by  the  natives  for  making  ropes  and  sacking.  The  fibre 
is  exported  in  small  quantity,  and  is  used  in  this  country 
in  the  manufacture  of  paj)er,  for  which  it  is  stated  to  be 
particularly  suitable. — C.  A.  M. 

Pentoses  and  pentosans  in  relation  to  the  paper  industry. 
B.      Tollens.      Papier-Zeit.,      1907,     32,     2641—2643, 

2685—2087. 

The  author  describes  his  standard  method  for  the  dis- 
tillation and  precipitation  of  furfural  from  vegetable 
substances  in  the  form  of  phloroglucide.  The  results  are 
calculated  in  terms  of  "  pentosans  "  by  means  of  the 
formula:  Pentosans  =  (a  4-0-0052)  X  0-8824,  where  a  = 
mgrms.  of  phloroglucide  obtained.  A  very  large  number 
of  vegetable  materials  have  been  inve.-^tigated  for  their 
contents  in  ]x;ntosans,  the  following  })ercentage  numbers 
being  quoted: — Spruce  wood  11-6,  beech  25-9,  guaicum 
wood  20-6.  Councler's  numbers  for  woods  are  also  given : — 
beech  23-1  and  33-1,  spruce  8-8  and  9-2,  oak  19-7,  birch  25-2, 
maple  30-7.  As  a  general  rule  the  broad-foliage  woods 
contain  more  ])entosans  than  the  coniferous  woods.  Wood 
gum  (xylan)  is  extracted  from  beech  wood  or  straw  by 
sodium  hydroxide  and  is  precipitated  by  alcohol  ;  this 
substance  contains  54 — 88  per  cent,  of  pentosans,  according 
to  its  purity.     "  Crude  fibre  "  prepared  from  straw,  hay 
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and  ollwr  fotldor  stutTs  will  retain  various  ivmouuts  of 
iientot><ui:i  ai-vordiiiji  to  the  method  of  preparation. 
■■  (.Yude  tibrv  '  from  nay.  prt>pared  by  Honne berg's  method 
(rwsiiliie  after  In^iling  with  dilute  sulphuric  acid  and 
uota^siuiu  hydroxide)  contained  4- 1 3  jvr  cent,  of  ix^ntosans. 
but  that  jiA'partHi  by  Konig's  method  (heating  with 
sulphurie  aeid  and  glycerin)  retained  only  ()•."> — 0-S  \k-v 
it-nt.  For  the  pajier-uu»king  raw  nuiterials  the  following 
apprv>xiuiate  jien-entages  are  given,  calculated  on  the  dry, 
ash-frvt*  iudj>s :  Mechanical  wooil  pulp  12(),  bleached 
sulphite  wiHul  jndp  T-tt.  bleached  soda  wood  i>ulp  ()-4. 
unblea<-hed  dittt)  T"8.  bleached  straw  cellulose  2()-7,  linen 
fwlp  2-2.  cotton  pulp  1-0,  old  wivste  paj»er  and  filter 
paper  1*4.  When  a  jiajier  is  comjiosed  of  only  two  of 
these  materials,  the  quant  it  ies  of  each  can  be  determined 
by  a  doteriuination  of  the  i>cntosans,  but  the  method  is  not 
available  when  nu>re  than  two  kinds  of  fibre  are  present. 
Various  luijiers,  mostly  containing  straw,  mechanical  wood 
and  sulphite  pulj>s.  showed  12'S> — 5'2  jxr  cent,  of  ])entosans 
on  the  drj*  ash-free  substance. — J.  F.  B. 

CeUuloM  in  irood  ;    iMenniiiation  of by  the  chlorina- 

lion  prortJis.     A.  L.  Dean  and  G.  E.  Tower.     J.  Amer. 
CS»em.  See..  HKtT.  29.  1119— 112(j. 

Cboss  and  Be  van's  chlorination  j)rocess  gives  the  most 
accurate  results  for  the  determination  of  cellulose  in  the 
lignocelluloses,  but  considerable  care  is  required  to  obtain 
a  pure  eelluloKe  without  unnecessary  lasses.  In  applying 
this  method  to  wood  the  material  is  softened  in  boiling 
water  and  .sampled  by  rasping  lightly.  The  sample  is 
dried  in  the  air  and  freed  from  large  splinters  and  fine 
powder  ;  it  is  then  dried  at  100"  C.  and  5  gnus,  are  weighed 
oat  for  analysis.  The  substance  is  boiled  in  200  o.c.  of 
a  1  per  cent,  solution  of  sodium  hydroxide  for  half  an  hour 
and  filtered  on  a  perforated  plate  in  a  funnel.  After 
washing,  the  ma.-^s  of  fibre  is  loosened  with  a  gla-ss  rod  and 
a  stream  of  chlorine  gas  Ls  pa.ssed  up  through  the  .stem  of 
the  funnel,  the  maiis  l»eing  turned  over  occa-sionally. 
After  chlorination  the  fibre  is  wa.shed  and  transferred  to 
a  dish  in  which  it  Is  heated  with  1.50  c.c.  of  a  2  ])er  cent. 
solution  of  sodium  sulphite,  to  which  3  c.c.  of  10  per  cent. 
sodium  hydroxide  are  added  when  boiling  has  begun. 
\l\eT  Iwiling  for  5  minutes  the  fibre  is  again  collected  on 
the  filter  plate,  wa-^hed  with  hot  water  and  again  treated 
with  chlorine.  The  first  chlorination  should  be  for  one 
hour,  the  length  of  subsequent  chlorinations  will  be  less 
and  dewnd-H  on  the  colour  produced  by  the  action  of  the 
gas.  When  the  fibre  is  bleached  by  the  chlorine,  the  action 
mu-xt  Ije  immediately  stopjied  by  means  of  an  "  antichlor." 
the  fibre  is  then  wa/<hed  and  transferred  to  a  (jooch  crucible 
in  which  it  is  wa-thed  with  alcohol  and  ether  and  dried, 
finally  at  Kjir  C.  In  this  way  with  two  or  three  chlorina- 
ticKLo.  white  oak  .sapwtxid  yielded  TyQ-'i  p<'r  cent,  of  cellulose  ; 
red  cedar  sapwood,  42-0 ;  ditto  heartwood,  43-0 ;  red 
■pmoe  heartwiXKi,  ."iH-y  ;  cherry  sapwood,  04-7  jier  cent.  ; 
'•••lU  ««  sati-factorv  if  thev  agree  within  0-;j  per  cent. 

—J.  F.  B. 

CtOmlote  pfroxifif  ;  Formatitm  of by  ammonium  per- 

mdfkaU.     H.  Ditr.     Chem.-Zeit.,  1907,  81,  833—834. 

The  fixation  of  artive  oxygen  by  cotton  cellulose,  which 
bad  gone  through  the  ordinary  industrial  blem-hing 
operations,  was  recorded  by  C'ro-w  and  Hevan  (thi.s  J., 
''"''"     '■'■        '  ■    I   it  as  due  to  thi-  formation  of  a 

•'  il'^e   iMToxide.     The   author   ha,s 

**'  •     phi-nomenon  can  U:  produced  l)v 

gT  'eliiil(M4-.    in    the   course   of    1^    hours, 

•  '  -n  of  a  iiersulphate  up  to  a  tcm|Mrature 

of  ""*-..  and  tlicn  graifually  cooling.  A  considerable 
eroUilH/n  of  ^^  t*kr-«.  pla/e.  whi<h  in  not  oUerverl  to  the 
•aim-  fxUiit  m  th<  '  -  f  lh«-  c,.?liil„«,.,  ,i„(j  wiici,  the 
froduct  in  thorouf  :  with  cold  waUr.  it  is  found 

to  firmMM  the  san,'  ,  ,-  -  as  the  j^roxide  dej^crikd 
bv  ('rr^  and  Bevan.  J  he  author  proves  that  the 
r,h^nm*T»'^  i«  not  due  to  the  adsorj.tion  of  (s^r^ulphale 
•>•  When    h/ated    at    IW  C.    with    the 

^'  n.    the    cellulose    exerts    a    (Kjwerful 

A- •,••■•«       —ii'irj    on   th'-   d'' oriij>fwiti<in   of  the   j)er- 


sulphate.  Oxygen  and  carbon  dioxide  are  evolved, 
together  w  ith  a  strongly  irritating  gas.  This  "  activi- 
fication  "  is  attributed  to  the  momentary  production  of 
the  cellulose  peroxide.  In  this  case,  however,  owing  to 
the  high  temperature,  the  cellulose  residue  does  not 
preserve  the  projierties  of  a  peroxide. — J.  F.  B. 

Patents. 

Paper,  cardboard,  textiles,  etc.  ;  Process  for  making  water- 

and  fat-proof .     J.  Pering,  Dellbrueck,  Germany. 

Eng.  Pat.  24,308,  Oct.  31,  I906. 

The  process  is  intended  to  be  used  in  connection  with 
the  machine  described  in  Eng.  Pat.  26,944  of  1900  (this  J., 
1907.  430).  The  paper  or  textile  is  moistened  with  a 
solution  composed  of  GO  parts  of  benzine,  50  parts  of 
colophony  and  40  parts  of  paraffin.  The  solution  is 
evaporated  at  a  low  temi^erature  and  the  treated  paper 
is  polished  with  talc. — J.  F.  B. 

Bi-  or  multi-coloured  designs  on  paper  ;  Production  of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  German  v. 
Fr.  Pat.  375,668,  May  18,  1906. 

According  to  this  process,  a  pattern,  made  of  some 
flexible,  impermeable  material  such  as  indiarubber,  is 
cut  out  according  to  the  desired  design  and  is  applied  to 
the  wire-cloth  of  the  machine.  The  coloured  paper  r)ulp 
is  then  spread  over  the  pattern  and  allowed  to  cover  the 
unjjrotected  parts  of  the  mould.  When  this  layer  of  pulp 
has  been  sufficiently  drained  by  the  aspirators,  which  are 
placed  under  the  wire-cloth,  a  second  layer  of  pulp  of  a 
different  colour  is  then  applied  to  the  whole  of  the  mould 
in  order  to  form  a  background  for  the  design.  To  make 
this  process  applicable  to  a  continuous  machine,  the 
endless  pattern  is  applied  to  the  wire  cloth  of  the  machine 
just  before  the  coloured  pulp  is  brought  on  to  it,  and  the 
contact  is  ])reserved  until  the  pulp  has  been  thoroughly 
drained.  The  wire  cloth,  bearing  the  coloured  design,  then 
passes  under  a  second  pulp  chest  which  discharges  on  to  it 
a  pulp  of  a  different  colour  to  form  a  background  for  the 
coloured  design. — P.  F.  C. 

Cellulose  base  ;  Process  for  the  manufaclure  of  a  product 

ujith  a .     E.  A.  L.  Rouxeville.     Fr.  Pat.  376,269, 

June  5,  1906. 

The  process  relates  to  the  manufacture  of  celluloid  in 
which  camphor  is  replaced  by  an  oxidised  hydrocarbon. 
Turpentine  is  treated  in  the  cold  with  an  equal  weight 
of  sulphuric  acid.  The  mixture  is  allowed  to  stand,  and 
the  upper  dark  layer  separated  and  washed  with  water. 
It  is  then  gently  heated  with  .50  ])er  cent,  nitric  acid,  and 
the  resulting  light  brown  produ(;t  is  washed  with  water, 
and  dissolved  in  acetone.  Collodion-cotton  is  now  added 
and  incorporated  until  a  uniform  paste  is  obtained.  On 
evaporating  the  acetone,  a  plastic  mass  is  obtained  which 
can  be  worked  up  as  desired.  The  addition  of  resin  i)ro- 
duces  a  hard  product,  whilst  the  use  of  linseed  oil  gives 
a  softer  material.     (See  also  this  J.,  1906,  83.)— G.  W.  MoD. 

Cellulose ;  Process  for  dissolving by  means  of  copper 

salts.     G.  Boucquey.     Fr.  Pat.  376,065,  March  23,  1907. 

Cellulose  (14  parts)  is  immersed  in  a  mixture  consisting 
of  ammonia  (100),  water  (100),  sodium  hydroxide  (10  parts) 
and  copper  acetate.  The  cellulose  fibres  thus  become 
swollen,  and  a  further  addition  of  sodium  hydroxide 
(5  parts),  water  (10)  and  ammonia  (10  jiarts),  brings  the 
cellulose  completely  into  solution. — G.  W.  McD. 

Celltdose  fornuUe ;  Process  for  making .     J.  P.  Bemberg 

Akt.-Ges.     Fr.  I'at.  376,262,  March  30,  1907. 

See  Eng.  Pat.  2511  of  1907  ;    this  J.,  1907,  634.— T.  F.  B. 

Cellidose  derivatives  ami  their  solutions  ;  Method  for  the 

prtparatitjn  of .     Knoll  und  Co.     Fr.  Pat.  376,678, 

April  10,  1907.     Under  Int.  Conv.,  April  10,  1906. 

Cellijujse  ( 1  i)art)  is  dissolved  in  acetic  anhydride  (4  part*) 
and   glacial    acetic   acid   (4   parts),    with    tlu;   addition  of 
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sulphuric  acid  (O-l  part).  Sodium  acetate  (0-2  part), 
dissolved  in  glacial  acetic  acid,  i.s  added  gi-adually  and 
intimately  mixed  with  the  cellulose  solution.  By  this 
means  the  solution  can  be  used  direct  for  the  production 
of  threads  and  films  without  the  necessity  of  precipitation 
and  re-dissolving. — G.  W.  McD. 

Celluloid;  31  anu  facta  re  of .     H.   H.   Lake,  London. 

From  Chem.  Fabr.  vorm.  Weiler-Ter  Meer,  Uerdingen 
on  Rhine,  Germany.     Eng.  Pat.  16,271,  July  18,  1906. 

In  the  manufacture  of  celluloid,  carboxylic  acid  derivatives 
(formyl,  acetyl,  ethoxalyl  and  benzoyl)  of  secondary 
aliphatic -aromatic  amines  are  employed,  either  entirely 
or  partially,  as  substitutes  for  camphor.  It  has  been  found 
that  these  substances,  even  when  purified  by  fractional 
distillation,  do  not  give  a  satisfactory  product  unless  they 
are  also  purified  by  treatment  with  organic  solvents,  such 
as  light  petroleum  spirit  or  benzene. — J.  F.  B. 

Celluloid ;  Process  for  making non-combustible  and 

non-inflammable.     P.  Marino.     Fr.  Pat.  376,399,  Ap.  5, 
1907.     Under  Int.  Conv.,  March  11,  1907. 

Celluloid  is  dissolved  in  acetone,  methyl  alcohol  or  other 
solvent.  To  this  solution  are  added,  in  acetic  acid  solution, 
metallic  salts  which  are  insoluble  in  water  and  alcohol. 
Twenty-four  suitable  salts  are  mentioned  including 
barium  phosphate,  calcium  arsenite,  basic  lead  nitrite, 
and  ferric  phosphate.  The  proportions  used  are  three 
parts  of  metallic  salts  to  fifteen  parts  of  celluloid.  Carbon 
tetrachloride,  trichloronitromethane  and  a  nitrohydro- 
carbon  are  then  added,  and  the  mixture  is  allowed  to 
stand  for  twenty- four  hours  in  a  closed  vessel  to  complete 
the  reaction.  A  solution  of  formaldehyde  is  now  added 
and  left  in  contact  with  the  mixture  for  ten  hours.  At  the 
end  of  this  time  the  celluloid  forms  a  compact  mass  on  the 
surface  of  the  liquid,  and  is  then  removed,  dried  and 
worked  up  into  the  desired  form. — G.  W.  McD. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,   AND   EXTRACTS. 

Free  alcohol  for  ethyl  chloride.      Oil,  Paint  and  Drug  Rep., 
Aug.  12,  1907.     [T.R.] 

The  Commissioner  of  Internal  Revenue  has  ruled  that  the 
use  of  alcohol  will  be  allowed  tax  free  in  the  manufacture 
of  ethyl  chloride  in  accordance  with  Section  40,  Part  VI., 
of  the  revised  regulations,  after  September  1,  1907,  pro- 
vided the  finished  product  contains  no  alcohol.  The 
following  formula  has  been  authorised  for  use  in  the  manu- 
facture of  ethyl  chloride  :  To  100  gallons  of  ethyl  alcohol 
add  5  gallons  of  approved  wood  alcohol. 

Allowance  of  drawback  on  imported  alcohol  in  the  United 
States.  Oil,  Paint  and  Drug  Rep.,  Aug.  9,  1907. 
[T.R] 

The  U.S.  Treasury  has  prepared  the  following  regulations 
for  the  allowance  of  drawback  of  duty  paid  on  imported 
alcohol  used  in  the  manufacture  of  flavouring  extracts  : — 

On  the  exportation  of  flavouring  extracts  of  various 
kinds  in  the  manufacture  of  which  no  other  than  imported 
alcohol  has  been  used,  a  drawback  will  be  allowed  equal 
in  amount  to  the  duty  paid  on  the  imported  alcohol  so 
used,  less  the  legal  deduction  of  1  per  cent. 

The  preliminary  entry  must  show  the  marks  and 
numbers  of  the  shipping  packages  and  the  quantity  of 
each  kind  of  flavouring  extract  contained  in  each  package 
separately  and  in  the  entire  shipment. 

The  drawback  entry  must  show  the  total  number  of 
gallons  of  each  kind  of  flavouring  extract  exported,  and 
the  total  quantity  of  absolute  alcohol  consumed  in  the 
manufacture  of  each  kind,  and  the  total  quantity  of 
imported  alcohol  consumed  in  the  manufacture  thereof, 
and,  in  addition  to  the  usual  averments,  that  the  mer- 


chandise was  manufactured  of  materials  and  in  the 
manner  set  forth  in  the  manufacturers'  sworn  statement, 
on  file  at  the  port  of  exit. 

In  liquidation,  the  quantity  of  absolute  alcohol,  which 
may  be  taken  as  the  basis  for  allowance  of  drawback  may 
equal  the  quantity  consumed  as  declared  in  the  drawback 
entry  after  official  verification  of  exported  quantities, 
but  in  no  case  shall  it  exceed  the  quantities  shown  in  the 
manufacturers'  sworn  statement. 

Samples  may  be  taken,  or  sworn  samples  furnished,  as 
ordered  by  the  collector,  for  required  determinations. 

Should  the  manufacturers  desire  to  export  other  forms 
of  extracts  than  that  herein  provided  for,  entries  may  be 
liquidated  on  the  filing  of  supplementary  sworn  statements 
setting  forth  process  of  manufacture,  sizes  of  containers, 
the  mode  of  packing  for  export,  and  the  quantity  of  abso- 
lute alcohol  consumed  according  lo  the  form  contained  in 
the  aforesaid  manufacturers'  sworn  statement. 

Monazite  gravel  in  the  State  of  Bahia  (Brazil).     For.  Off. 
Ann.  Ser.,  3901.     [T.R.] 

Monazite  gravel  has  lately  been  discovered  along  the 
course  of  the  Parahyba  River  in  the  interior  of  the  State 
of  Bahia.  Some  Brazilians,  who  have  secured  from  the 
State  a  concession  for  exploiting  their  discovery,  have 
erected  plant  for  concentrating  the  gravel  at  the  places 
where  it  is  found.  A  sample  of  the  monazite  .sand  may  be 
examined  at  the  Commercial  Intelligence  Branch,  73, 
Basinghall  Street,  E.C. 

India    and   the    Imperial    Institute.     Chem.    and    Drug., 
Aug.  24,  1907.     [T.R.] 

The  annual  report  of  the  Indian  Section  of  the  Imperial 
Institute  for  1906-7  contains  a  report  by  Professor  Wynd- 
ham  Dunstan,  F.R.S.,  on  the  Scientific  and  Technical 
Department,  in  which  it  is  stated  that  thirty-seven  Indian 
investigations  have  been  in  progress  in  the  laboratories  in 
consultation  with  technical  and  commercial  referees,  being 
an  increase  of  seven  on  the  record  of  the  previous  year.  Of 
these  investigations  twenty-two  were  completed  and 
reports  forwarded  to  the  Government  of  India,  an  increase 
of  eight  as  compared  with  the  previous  year.  They 
included  reports  on  resm  of  Hopea  odorata,  extract  of 
xylia-wood  from  Malabar,  oil  of  Amoora  Rohituka,  Para 
rubber  from  Mergui,  roots  of  Onosma  echoides,  oil  of 
Calophyllum  tomentosum,  leaves  and  bark  of  Baccaurea 
sapida ;  while  investigations  are  in  progress  concerning 
Indian  species  of  Strychnos,  leaves  and  seeds  of  Hyos- 
cyarnus  reticulatus,  composition  of  turpentine  oil  and  resin 
from  Pinus  longifolia,  improvement  of  processes  for 
the  manufacture  of  opium-alkaloids  at  Ghazipur,  con- 
stituents of  the  seeds  of  Datura  fastuosa  from  Assam,  and 
the  constituents  of  roots  of  Indian  aconites.  Another 
report  is  that  of  Mr.  B.  J.  Rose  (in  charge  of  the  India 
Trade  Inquiry  Office),  who  makes  several  suggestions  for 
the  development  of  Indian  products.  He  advocates  a 
more  systematic  official  advertisement  and  exploitation, 
especially  of  the  lesser-known  products,  and  would  like 
to  see  a  commercial  traveller  appointed  to  visit  the  large 
manufacturing  centres  both  in  this  country  and  the 
Continent. 


Acetanilide,    phenacetin,    caffeine   and   salol ;     Solubilities 

of in    several    solvents.     A.    Seidell.     J.    Amer. 

Chem.  Soc,  1907,  29,  1088—1091. 

In  one  table  the  author  shows  the  solubility  of  acetanilide 
in  mixtures  of  ethyl  alcohol  and  water.  At  a  temperature 
of  25°  C.  its  maximum  solubility  is  in  90  per  cent,  alcohol, 
which  dissolves  27-65  per  cent,  of  acetanilide  by  weight. 
At  30°  C.  the  maximum  solubility  is  in  85  per  cent,  alcohol, 
which  dis.solves  31 -70  per  cent.  In  another  table  the 
author  has  re-caiculatcd  in  perccntag*j  the  solubility  of 
acetanilide  in  methyl  and  ethyl  alcohols  and  in  chloroform 
at  different  temperatures  from  results  published  by 
Speyers  in  terms  of  grm.-molecular  proportions.  Lastly, 
with   a   view  to   separating  the   various  constituents  of 
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'  ht>*d.kc-ht«  [Hiwilers  "  by  mnins  of  vurioiis  solvents,  the 
author  hi»s  aeUTiuinfil  "tlioir  sohihililies  us  given  in  the 
following  t*ble : — 


I    Tern-    !  _ 
St>lvfnt.  perature 


Solubility  per  cent,  by  weight. 


•C.       i    Acet-    1    Plieii- 
,  anilide.  i  acctin. 


W»Ur 

■tt«r   

Chlontuiiu  . . . 

Amtoau  

Bcaien«   

Bcoul(l«hytie 
Amyl  MvUt* 
AniliDv   


25* 


30'— 31" 


insoluble 


25° 


Anivl  al(x>hol  . . . 
AccUe  »cid    (99-5 

p«r  cent.) 

Xylene   SZ-S" 

Toluene    ii' 


21-5' 


33-21 
1«5 
0.50 


Thus,  mixtures  rontaining  salol.  catTeine  and  acetanilide 
can  be  separated  fairly  well  by  digesting  first  in  toluene 
to  remove  the  salol  and  then  in  ainyl  alcohol  to  remove 
the  acetanilide  ;  there  is  no  .solvent  which  affords  a  good 
•pparatioo  of  acetanilide  from  phenacetin. — J.  F.  B. 


Ptinilrum   tthtr  as  an   extracting  medium  ;    A   source  of 

error  in  the  use  of .     J.  Marshall.     Amer.  J.  Pharm., 

19fl7.  July.     Pharm.  J..  1907,  79,  211—212. 

\  SAMPLE  of  |)etroleum  s])irit  (fraction  20° — 50°  C.)  from 
Pftusylvania  oil  was  found  to  leave  a  residue  when 
evaporated  after  being  stored  for  some  time  e.\[»osed  to 
diifoaed  sunlight.  The  residue  resembled  "cosmoline"  in 
appearance,  blackened  on  being  heated  to  1(K)°  C.  and 
•oliditied  on  being  reeoolcd.  19(H)  c.c.  of  a  similar 
fraction,  redistilled  in  a  Glinsky  fractionating  apparatus 
at  2«>— »» C.  left  behind  135  c.c. "which  yielded  0-5062  grm. 
of  residue  when  eva])oratcd  at  ordinary  temperature  ; 
and  a  prufMirt innate  amount  of  residue  was  obtained 
from  j>art  of  the  distilled  spirit  from  this  experiment, 
after  beine  allowed  to  stand  for  some  time  before  redis- 
tillation. The  comjKj.sition  of  the  residues  was  not 
determined  ;  but  it  is  considered  evident  that  such 
petrolenm  iipirit  is  unsuitable  for  extraction  purposes. 

— C.  S. 


Ctrmu  salt*  from  cerium  dioxide  ;    Rapid  method  for  the 

dirttt    prtparation    of   .     L.    Marino.     Gaz.    chim. 

lUl..  19r»7.  87.  I..  61—54. 

QcUfOL  ''•■'' 'iMne)  reduces  cerium  dio.\ide  to  cerous 

oxide,  tr  II  verted  chiefly  intoquinh^dronc,  but  to 

a  «ni/i!l  ■■>.  into  quinonc.     For  the  jjrcparation 

of  liaU;,  ('e2{ii()i)t.5lio^),  a   mixture  of  equal 

p*'  ht  fif  rf-riiim  uioxide  and  cpiinol,  together 

Witt  '  "i«r«- than  the  caUiilattd  (|\iantity 

of    ■  ...  itcfi    nearly    to    boiling   for    4—5 

mmut.  ..  !<-,    2(<-(1,.l.'5H.,0,    cnn    be    j.re- 

p»red  m  an  vianner  from    10  [larts  of  ccriuni 

dioxide.  7  jkh  i,  and  concent ratc<l  hydrochloric 

•eid.  The  ronv(,'«i(>n  of  cerium  dioxide  into  cerous 
Bolphate  in  pTttnc*-  of  dilute  Huljihuric  acid  in  this  way, 
can  he  attltaed  ffir  the  iie|)aratirn)  of  cerium  from  thorium, 
Ml  thariafn  dioxi/le,  aft'T  ignition,  is  only  slightly  soluble 
in  dilato  aeid.— A.  8. 

CoDnidnl  tnuprnjiit/ns  :    FUtrntion  of .       If     I',' f  lihold. 

Hu  XXIV. 


L>m/trm  omd  yfrt/jUnarin  ,     Two  nru  glurosulii 

Klobb.        Nrr    XXIV. 


Cfttrm  m*d*  :     Hydrol^/tir   projj^riy  of .      F.    S<-urti 

and  A.  Parrooani.     Hrt  XXIW 


Crotou  scfd.'^ ;   Occurrrnce  of  a  proteolytic,  enzyme  in . 

F.  Scurti  and  A.  Parrozzani.     See  XXIV. 

Patents. 

Esters  of  alcohols  of  terpenes  ;    Process  of  manufacturing 

.     A.     A.     Shukoff,    St.     Petersburg.     Eng.     Pat. 

20,520,  Sept.  15,  190G. 

See  Ft.  Pat.  369,794  of  1906  ;  this  J.,  1907,  223.— T.  F.  B. 

Alcohols  and  fatty  acids  ;   Process  of  effecting  a  combination 

between   selected   members   of   the ,     E.    Twitohell, 

Wyoming,   U.S.A.     Eng.  Pat.  25,747,  Nov.   14,   1906. 

See  Fr.  Pat.  371,689  of  1906  ;  this  J.,  1907,  434.— T.  F.  B. 

Santalol  carbonate.  H.  Vieth,  Assignor  to  Knoll  und  Co., 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  862,857, 
Aug.  6,  1907. 

See  Eng.  Pat.  20,586  of  1906  ;  this  J.,  1907,  167.— T.  F.  B 

Sandalwood  oil  preparations  ;    Insipid .     H.   Vieth, 

Assignor  to   Knoll  und  Co.,  Ludwigshafen  on   Rhine, 
Germany.     U.S.  Pat.  862,858,  Aug.  6,  1907. 

See  Eng.  Pat.  20,586  of  1906  ;  this  J.,  1907,  167.— T.  F.  B. 

Powders  ;  Method  of  rendering  certain  — —  readily 
miscible  with  water,  and  of  retaining  them  in  such  a 
condition,  and  the  products  prepared  by  such  method. 
A.  Blackie,  Tuubridge  Wells.  Eng.  Pat.  14,653, 
June  27,  1906. 

Powders  which  are  not  readily  wetted  by  water,  are 
mixed  with  a  small  proportion,  i  to  5  per  cent.,  of  glycerin. 
The  material  retains  its  powdered  form,  but  owing  to  the 
affinity  of  glycerin  for  water,  the  particles  are  readily 
wetted  by  and  consequently  easily  mi.xed  with,  or,  if 
soluble,  dissolved  in  water. — W.  H.  C. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 


Mercuric  cfdoride  ;  Effect  of  the  vapours  of on  photo- 
graphic plates.  K.  Kof  and  H.  Haehn.  Z.  ]>hysik. 
Chem.,  1907,  60,  367—383. 

When  a  photographic  plate  is  exposed  in  the  dark  to  the 
vapour  of  a  solution  of  mercuric  chloride  in  water,  alcohol, 
benzene,  or  toluene,  and  then  subjected  to  prolonged 
development,  the  area  exposed  shows  white  in  a  darker 
field.  Solid  mercuric  chloride  and  solutions  of  sodio- 
mercuric  chloride  do  not  act  in  the  same  manner.  It  is 
.shown  that  deposition  of  mercuric  chloride  on  the  plate 
actually  takes  place,  and  that  the  reaction  is  sensitive 
enough  to  detect  5x10'^  gmi.  of  this  salt.  The  action 
of  the  salt  is  exerted  before,  not  during,  development 
(mercuric  chloride  is  not  a  restrainer  like  potassium 
bromide)  and  is  held  to  consist  in  a  "  negative  catalysis." 
Hydrogen  peroxide  is  known  to  act  in  an  inverse  sense, 
as  a  "  positive  catalyst,"  and  the  authors  have  succeeded 
in  compen.sating  the  effect  of  the  one  reagent  by  that 
of  the  ot}\er.  Further,  the  formation  of  a  latent  image 
by  the  agency  of  light,  which  is  to  be  regarded  as  a  special 
case  of  positive  catalysis,  can  be  cancelled  by  subsequent 
exposure  to  the  vapour  of  mercuric  chloride  solution. 
The  only  other  substance  found  to  act  similarly,  though 
in  a  less  degree,  is  arsenic  acid  in  concentrated  aqueous 
solution. — W.  A.  C. 

Patent.s. 

Silver  piciureji ;    Process  for  converting into  jdntinutn 

pictureji  having  catalytic  power.  A.  G.  Bloxam,  I^frndon. 
From  Xeue  Photograph ische  Ges.,  Berlin.  Eng.  Pc* 
29,4Sf),  Dec.  27,  1906. 

See  Fr.  Pat.  373,000  of  1906;  this  J.,  1007,  717.— T.  F.  l; 
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Photographic    film.     G.    iSIacaire,    Rickmansworth.     U.S. 
Pat.  86L472,  July  30,  1907. 

See  Eng.  Pat.  12,152  of  1899  ;  this  J.,  1900,  559.— T.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Explosives.     Statutory    Rules  and  Orders,   1906.     [T.R.] 

The  mixtures  of  picric  acid  with  other  substances  specified 
in  the  Schedule  to  this  Order,  shall  be  exempt  from  being 
deemed  to  bo  explosives  within  the  meaning  of  the  said 
Act  when  being  kept  or  conve3^ed,  subject  to  conditions 
set  forth  in  the  said  Schedule. 

Schedule. — (1)  Picric  acid  thoroughly  mixed  with  not 
less  than  three  times  its  own  weight  of  anhydrous  sulphate 
of  soda. 

(2)  Picric  acid  thoroughly  mixed  with  not  less  than 
three  times  itsowTi  weight  of  crystallised  sulphate  of  soda 
when  packed  in  hermetically  closed  packages. 

(3)  Picric  acid  thoroughly  mixed  with  not  less  than 
three  times  its  own  weight  of  potash  alum. 

Patents. 

Explosive  nitro-siihstances ;    Process  of  and  apparatus  for 

increasing  the  density  of  fusible .     C.    E.    Bichel. 

Hamburg,  Germany.     Eng.  Pat.  19,215,  Aug.  28,  1906. 

See  Fr.  Pat.  369,371  of  1906  ;  this  J.,  1907,  115.— T.  F.  B. 

Explosives.     C.  Qaessen,  Berlin.     Eng.  Pat.  24,240, 
Oct.  30,  1906. 

An  ammonium  nitrate  safety  explosive  characterised 
by  the  fact  that  chrome  alum  or  chrome-ammonia  alum 
is  added  to  the  known  explosive  components.  The 
following  composition  is  given : — Ammonium  nitrate 
(66  parts),  potassium  nitrate  (14-5),  guncotton  (9),  vaseline 
(0*5)  and  chrome-ammouia  alum  (10  parts).  The  gun- 
cotton  may  be  replaced  by  trinitrotoluene,  nitrobenzene 
or  nitronaphthalene,  and  the  vaseline  by  oils  or  resins. 

— G.  W.  McD. 

Nitrated  cellulose  ;    Process  of  manufacturing .     A. 

Voigt,  Schonbeck,  Germany.  U.S.  Pat.  860,776, 
July  23,  1907. 

See  Eng.  Pat.  5126  of  1904  ;   this  J.,  1904,  560.— T.  F.  B. 

Explosive  ;    High ,  and  process  of  making  the  same. 

F.  B.  Holmes,  Woodbury,  X.J.,  Assignor  to  The  Eastern 
Dynamite  Co.,  Wilmington,  Del.  U.S.  Pat.  861,177, 
July  23,  1907. 

The  explosive  consists  of  a  mixture  of  a  nitrated  carbo- 
hydrate, a  solid  inorganic  oxidising  substance,  and  a  non- 
volatile liquid  organic  compound.  The  latter  is  a  solvent 
of  the  nitrated  carbohydrate  but  is  insoluble  in  water. 
Only  the  surfaces  of  the  particles  of  the  nitrated  carbo- 
hydrate are  gelatinised  by  the  liquid,  and  the  particles 
of  the  oxidising  substance  are  coated  with  the  super- 
ficially gelatinised  carbohydrate. — W.  P.  S. 

"  Pyroxylated  "  powders  ;    Process  for  detonating  charges 

of  wet .     0.  F.  von  Schroetter.     Fr.  Pat.  376,339, 

April  3,  1907.     Under  Int.  Conv.,  April  11,  1906. 

See  Eng.  Pat.  8157  of  1907  ;   this  J.,  1907,  893.— T.  F.  B. 

Explosives  ;  Process  for  the  preparation  of .     0.  F.  von 

Schroetter.  Fr.  Pat.  376,340,  April  3,  1907.  Under 
Int.  Conv.,  April  11,  1906. 

See  Eng.  Pat.  8156  of  1907  ;  this  J.,  1907,  893.— T.  F.  B. 


Explosives  ;   Manufacture  of .     G.  Comaro.     Fr.  Pat 

376,607,  April  11,  1907.     Under  Int.  Conv.,  April  21. 
1906. 

Metals  such  as  aluminium  and  antimony  in  a  very  fine 
state  of  division  are  used  with  oxidising  agents  to  form 
an  explosive.  The  metals  are  preferably  obtained  in  a 
suitable  state  of  division  by  electrolysis,  and  to  prevent 
superficial  atmospheric  oxidation  they  may  be  coated 
with  varnish.  Advantage  is  said  to  be  gained  by  the 
easy  oxidation  of  the  antimony  in  the  first  instance,  the 
heat  from  this  reaction  facilitating  the  oxidation  of  the 
aluminium. — G.  W.  McD. 


XXIII.— ANALYTICAL   CHEMISTRY. 

APPARATUS,  d-r. 

Nitrometer  with  water  jacket.     G.   F.   Ayers.     J.    Chem., 
Met.   and  ilin.   Soc.   S.   Africa,    1907,    7,   371. 

A  NITROMETER  fitted  with  a  water  jacket,  through  which 
a  constant  stream  of  water  of  known  temperature  is 
allowed  to  flow,  and  which  can  be  adjusted  by  means  of 
a  vertical  screw  attached  to  the  clamp,  possesses  the 
advantages  of  being  light,  strong,  durable,  easily  handled 
and  inexpensive,  while  by  its  use,  it  is  stated,  an  accurate 
result  can  be  obtained  within  the  space  of  half  an  hour 

— 0.  F.  H. 

Patent. 

Water  of  a  boiler ;    Apparatus  for  testing  the under 

pressure.     A.  Schmitz,  Aix-la-Chapelle,  Germany.     U  S 
Pat.  862,870.  Aug.  6,  1907. 

See  Eng.  Pat.  22,621  of  1905  ;  this  J.,  1906,  195.— T.  F.  B. 


INORGANIC— Q  VAN  TIT  A  TI VE. 

Copper ;    lodometric  determination  of .     F.  A.  Gooch 

and  F.  H.  Heath.     Amer.  J.  Science,  1907,  24,  65—74. 

The  authors  have  examined  the  various  modifications 
which  have  been  proposed  for  the  iodometric  determination 
of  copper,  and  find  that  for  amounts  of  copper  not  exceed- 
ing about  0-3  grm.,  the  following  procedure  is  most  satis- 
factory. The  solution  of  the  cupric  salt,  containing 
not  more  than  3  c.c.  of  concentrated  sulphuric  acid, 
hydrochloric  acid,  or  nitric  acid  (free  from  oxides  of 
nitrogen)  or  25  c.c.  of  50  per  cent,  acetic  acid,  is  made 
up  to  100  c.c,  5  gfms.  of  potassium  iodide,  free  from 
iodate,  are  added,  and  the  free  iodine  is  titrated  as  usual 
with  thiosulphate,  using  starch  indicator  at  the  end. 
If  the  titration  is  not  complete  when  25  c.c.  of  thiosulphate 
solution  have  been  used,  2 — 3  grms.  more  of  jjotassium 
iodide  should  be  added.  The  error  will  not  exceed  a 
few  tenths  of  a  milligram  of  copper. — A.  S. 


Thiosulphate  ;  New  volumetric   determination  of in 

presence   of  sulphite.     A.    Gutmann.     Z.    anal.    Chem., 
1907,  8,  485—500. 

The  reaction  is  based  on  the  decomposition  of  thiasulphate 
by  potassium  cyanide  with  the  production  of  sulphite  and 
thiocyanate,  the  latter  being  estimated  by  Volhard's 
method  with  N /M)  silver  nitrate  solution.  The  process  is 
carried  out  as  follows.  To  an  approximately  A'/IO  thio- 
sulphate solution  are  added  1  grm.  of  potassium  cyanide 
and  2  c.c.  of  a  15  per  cent,  solution  of  sodium  hydroxide, 
both  free  from  chloride,  and  the  mixture  heated  for  half  an 
hour  on  the  water  bath.  The  solution  contuining  sulphite, 
thiocyanate  and  excess  of  cyanide  Ls  cooled  and  made 
up  to  100  c.c.  The  excess  of  cyanide  is  then  estimated  in 
20  c.c.  of  this  solution  with  N/\0  silver  nitrate  by  Liebig's 
process.  A  known  excess  of  the  silver  nitrate  solution 
13  then  added,  together  with  dilute  nitric  acid,  for  the 
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complete  precipitation  of  the  thiocyanate,  and  its  amount 
e«timated  bv  back  titration  with  standard  thiwyanatc 
solution  by  \\>lhards  prcK-ess — (J.  W.  Mil). 


Ckloralt  :    Volumftrie  fjstitmUion  of with   ioJinf.      R. 

Luther  and  T.    F.    Rutter.     Z.    anal.   Cliem.,    1907,  8, 
521-522- 

loDlNK  is  liberated  from  potaswium  iodide  by  pota-ssium 
chlorate  in  the  presence  of  sulphuric  aiid  and  a  vanadium 
salt,  the  latter  aetinj:  a.-*  n  catalytic  apcnt,  when  the 
mixture  u«  heated  for  15  minutes  at  UK)"  V.  in  a  closed 
da.-.k.  The  lil>t>rated  iodine  is  then  titrated  with  thio- 
eulphate  solution.  Potassium  chlorate  (003745  grm.) 
«at«  dissolved  in  35  c.c.  of  water,  and  mi.xed  with  10  c.c. 
of  .Y '  1  potassium  iodide  solution,  5  c.c.  of  2A'  sulphuric 
acid  ana  10  c.c.  of  A'  UHt  solution  of  a  vanadium  salt. 
The  mixture  was  heated  for  15  minutes,  in  a  closed  flask, 
at  I0t>-  C.  cooled  and  diluted  to  100  c.c.  Ten  c.c.  of  this 
solution  required  lS-33  c.c.  of  A'/ HH)  thiosulphate  for  the 
titration  of  the  liberated  iodine. — G.  W.  McD. 


Zime  uxidt.  ;  Method  for  thr  separation  and  determination 

of ,  la   zine-whit^.,   zinc-dust,  paints,  and  lithopone. 

J.  Tambon.     See  XIILJ. 


Ckrvmt  liquors  and  ehrome  extracts  ;     Method  of  deter- 

miminf  the  basicity  of .     \V.  Appelius  and  R.  Schall. 

Sff  XIV. 


Tim  cathode*  ;  Quanlifative  electrolytic  deposition  of   zinc, 

copper,  silver,  cadmium  and  nickel  with .       L,   T. 

Sbenrood  and  C>.  Alleman      A'ee  XI B. 


ORG  A  NIC— QUA  LIT  A  TI VE. 

MftaMannie  acid  ;  Detection  of in  pink  salt  and  in  silk 

vrightitm  baths.     H.  Bayerlein.     iSee  V. 


ORG  A  NIC—Q  U  AN  TIT  A  TI  VE. 


iltmry  joint  inttead  of  cork  or  rubber  in  organic  analysis. 
J.  Marek.     J.  prakt.  Chem.,  1907,  76,  ISO— 184. 


/  \        ^ 


"  •  ■'■  t-rrnn  incidental  to  th««  uxc  of  cork  or  nihbor 

'•  author  rwomm'-ndM  the  uhk  of  a  mcrrury 
..  »  mad*-  a*  fnllowM  :  One  f-nd  of  the  conibuH- 
'  -.  •  ■'.  t.  drawn  fjtit  to  th*-  extint  of  4-5  cm.,  and 
r'«r,r,..  --.i  with  a  tuljf  bent  at  ritfht  an;;l«-^,  the  lower  part 
of  whirh  m  •urrounri<.d  by  a  wider  tuU-  fxt<-ndinj<  Ijeyond 
*^  /"O^-  ^^  **"'  •"^'^  *"'!  ♦^""  narrow  j.art  of  the 
— »^— <*<*  tube  are  (>*rkcd  with  interlarcd  Milver  to 
yyM^*0>driwation  of  wati-r  ax  far  a«  [KWHiblc,  and  the 
yy  Wlwwwi  them  m  miuU-  by  wrappinjf  aMU-«tf«  jiapr-r 
mmd  the  eombujiti/^in  tuU  until  it  fit»«  (•lf>H<»lv  into  th«; 
imnt  tafac  and  eorrrinjr  the  cxfimicd  edijfx  of  aMi'x-tttfw  with 
twM*^  •ffrer  chloride  wh»fh  make*  the  whole  air-ti^fht. 
-*  •imp<*-f  way  i*  to  bend  the  narrow  end  of  the  combuntion 


tube  at  right  angles  and  unite  with  a  tube,  1-5  cm.  in 
diameter,  by  means  of  asbestos  and  molten  silver  chloride, 
the  latter  sealin<j;  each  end  of  the  asbestos  packing.  The 
top  of  the  water-absorption  bulbs  is  surrounded  by  a 
wider  tube,  2'0  cm.  in  diameter  and  5  cm.  long,  fitted  by 
means  of  a  cork,  and  mercury  is  poured  into  the  annular 
space  thus  provided.  On  dipping  the  combustion  tube 
into  this,  a  mercury  joint  is  obtained  (see  fig.).  (The 
absorption  tube,  S,  ends  in  a  bulb  and  exit  tube  not  shown 
in  the  figure.)  ^Vhcn  the  combustion  is  finished,  the 
combustion  tube  is  raised  out  of  the  mercury,  and  the 
latter  removed  from  the  absor})tion  tube  before  weighing. 
When  lead  peroxide  is  used,  a  larger  and  wider  bent  tube 
is  necessary  (if  the  peroxide  is  confined  entirely  to  this 
and  not  placed  in  the  combustion  tube)  which  is  kept  hot 
bv  means  of  an  air-bath. — J.  C.  C. 


Hydrogen  ;   Volumetric  determination  of .     A.  Lidow. 

J.  Russ.  Phys.-Chem.  Ges.,  1907,  39,  195—211.     Chem. 
Zentr.,  1907,  2.  181—182. 

The  method  proposed  by  the  author  is  based  upon  the 
fact  that  the  hydrogen  is  evolved  quantitatively  from  most 
substances,  organic  and  inorganic,  containing  it,  on  heating 
with  magnesium  powder.  From  50  to  100  mgrms.  of  the 
substance  are  mixed  with  0-8 — 1  grm.  of  magnesium 
powder,  which  has  previously  been  ignited  in  a  current 
of  hydrogen,  and  the  mixture  is  introduced  into  a  test-tube 
of  refractory  glass,  12—13  cm.  long  and  0-7 — 0-8  cm. 
diameter.  The  charge  in  the  tube  is  covered  with  a  layer 
of  magnesium  powder,  2 — 3  cm.  high,  and  a  thin  spiral  of 
aluminium  ribbon  is  introduced.  The  tube  is  connected 
with  a  Lunge  "  volumenometer,"  exhausted  of  air,  filled 
with  ])ure  dry  hydrogen,  and  then  heated,  starting  at  the 
upper  part  and  proceeding  gradually  downwards  ;  the 
hydrogen  evolved  is  measured.  In  the  residue,  sulphur, 
halogens,  and  nitrogen  may  be  determined  by  known 
methods.  In  the  analysis  of  hydrocarbons,  the  magnesium 
is  preferably  replaced  by  aluminium  powder. — A.  S. 


Phenylcarbylamine ;     A    reaction    of .     A.    Chwala. 

Z.    angew.    Chem.,    1907,   20,    1366—1367. 

In  the  manufacture  of  phenylcarbylamine,  it  is  a  remark- 
able, though  unfortunate  fact  that  hitherto  there  has 
been  no  method  known  for  determining  the  amoxmt  of 
the  carhylainine  in  the  reacting  mixture  of  aniline  on 
chloroform,  sodium  hydroxide  and  alcohol.  However  a 
reaction  is  now  described  which  serves  this  end.  It  has 
been  found  that  under  suitable  conditions  mercuric 
chloride  is  complete]}'  reduced  to  the  mercurous  salt  by 
phenylcarbylamine.  To  estimate  the  latter  by  means 
of  this  reaction,  an  alcoholic  solution  of  corrosive  sublimate 
is  added  to  an  alcoholic  solution  of  the  base  until  no  further 
precipitate  is  produced.  The  calomel  thus  obtained  is 
washed  with  hot  water  and  dried,  and  its  weight  forms  a 
direct  measure  of  the  amount  of  phenylcarbylamine 
present. 

The  process  can  be  used  to  estimate  the  carbylamine 
present  in  the  reaction-mixture  in  course  of  manufacture. 
It  is  pointed  out  that  this  reaction  can  take  place  even  in 
extremely  dilute  solutions. — E.  W.  L. 


Starch   in   ptjlaloes ;     Determination   of .     L.    Pellet 

and  Metillon.     See  XVL 


Salicylic  acid  in  milk  and  cream ;   Determination  of . 

C.  Revis  and  G.  A.  Payne.     See  XVIII^. 


Cellulose  in  wooil ;  Determination  of by  the  c.hlorination 

process.     A.  L.  Dean  and  G.  E.  Tower.     See  XIX. 


Leather  ;  Ddermination  of  nitrogen  in .      F.  P.  Veitch 

and  T.  C.  Trescot.     See  XIV. 


Thioph^.n  ;    Determination  of .     V.  Paolini.     See  ill. 
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XXIV.  -SCIENTIFIC  &  TECHNICAL  NOTES. 

Chromium,    aluminium    and    magnesium    salts ;     Relative 

toxicitu  of ,  compared  with  those,  of  the  rare  earths. 

A.  Hebert.     Compt.  rend.,  1907,  145,  337—340. 

The  results  now  obtained,  together  with  those  alreadj' 
published  (this  J.,  1906,  1176),  lead  to  the  following 
arrangement  of  the  metals  studied  in  the  order  of  diminish- 
ing toxicity  of  their  salts  towards  various  plants,  animals 
and  enzymes  :  Zirconium,  thorium,  chromium,  aluminium, 
cerium,  lanthanum,  magnesium.  The  toxicities  or  anti- 
septic powers  of  these  metals  are  not  related  to  their  atomic 
weights,  valencies  or  order  of  chemical  classification. 
The  first  four  metals  in  the  above  series  are  distinctly 
toxic  towards  lower  animals  or  organisms,  this  property 
depending  either  on  the  metals  themselves  or  on  the 
acidity  of  their  solutions ;  the  last  three  metals  are,  on 
the  other  hand,  more  or  less  completely  innocuous. 

— T.  H.  P. 


Colloidal  suspensions  ;    Filtration  of .     H.  Bechhold. 

Z.   Chem.    Ind.   Kolloide,   1907,   2,   3—9    and  33—41 
Also  Z.  physik.  Chem.,  1907,  60,  257—318. 

In  these  papers  the  passage  of  dissolved  colloids  through 
gelatinous  filtering  media  (this  J.,  1906,  1177)  is  dealt 
with  at  length.  The  filters  employed  in  most  of  the 
experiments  consisted  of  either  nickel  gauze  or  paper 
impregnated  with  aqueous  jellies  of  collodion  or  gelatin. 
In  both  publications  the  apparatus  is  fully  described 
and  illustrated.  The  principle  that  the  retention  or 
passage  of  colloidal  particles  in  suspension,  depends 
on  the  concentration  of  the  filtering  medium  is  confirmed. 
Although  it  is  proved  that  neither  the  size  of  the  particles 
nor  that  of  the  pores  of  the  filter  are  uniform,  a  table  is 
given  showing  the  strength  of  filtering  medium  which 
just  retains  the  substance,  allowing  the  "  solvent "  to 
pass.  The  order  agrees  with  the  size  of  the  particles  as 
determined  by  ultramicroscopy.  Fractional  filtration  of 
Witte's  peptone  into  proto-  and  deutero-albumoses  runs 
parallel  with  the  fractional  precipitation  by  means  of 
ammonium  sulphate.  Filtration  through  jellies  is  capable 
of  replacing  dialysis  in  many  cases,  especially  where 
products  of  proteolysis  are  concerned,  but  some  dialysable 
mixtures  (e.g.,  Prussian  blue  and  oxalic  acid)  cannot  thus 
be  separated.  For  obtaining  absolutely  sterile  water, 
jelly  filters  are  not  so  effective  as  the  earthenware  filters 
generally  u.sed  ;  they  are,  however,  well  adapted  for  the 
production  of  filtrates  relatively  poor  in  germs.  A 
number  of  data  have  been  collected  relating  to  the  adsorp- 
tion of  suspended  colloids  by  filtering  media  and  by  one 
another,  and  it  is  found  that  certain  physiologically  active 
substances  (rennin.  arachnolysin,  staphylolysin,  but  not 
anti-rennin,  or  diphtheria  toxin)  are  peculiarly  liable  to 
adsorption  by  jelly  filters. — W.  A.  C. 


Linarin  and  pectdinarin  ;    two  new  ghicosides.    T.  Klobb. 
Compt.  rend.,  1907,  145,  331—334. 

The  flowers  and  leaves  of  Linaria  vulgaris  contain  the 
following  two  new  glucosides :  (1)  Linarin,  which 
separates  in  slender  needles  almost  insoluble  in  solvents 
with  the  exception  of  concentrated  acetic,  hydrochloric 
or  nitric  acid  and  is  l;evo-rotatory.  (2)  Pectolinarin, 
which  is  an  amorphous,  straw-yellow  substance  melting 
at  188— 190°  C.  on  the  Maquenne  block.  It  is  soluble  in 
boiling  water  or  alcohol,  the  saturated  solutions  gelatinising 
on  cooling.  It  is  also  readily  soluble  in  concentrated 
hydrochloric  acid  and  in  potassium  hydroxide  solution, 
and,  when  boiled  for  a  long  time  with  water,  it  loses  water 
of  constitution  and  is  converted  into  crystalline  linarin. 

When  hydrolysed,  both  of  these  glucosides  yield  a 
reducing  sugar,  which  has  not  yet  been  studied,  and  a 
mixture  of  linaric  and  anhydrolinaric  phenols.  When 
crystallised  from  acetic  acid  and  heated  at  100—110°  to 
remove  the  acid,  linaric  phenol,  CigHi407,  is  obtained  in 
lemon  yellow  crystals,  m.p.  245°  C.;   it  forms  an  acetyl- 


derivative,  Ci9Hio07(C2H30)^  or  Ci9Hii07(C2H30)3,  and 
dissolves  m  soduim  hydroxide  giving  a  solution  which, 
in  contact  with  air,  deposits  a  dark  green  flocculent 
precipitate.  Anhydrolinaric  phenol,  C^gHiaOe,  crystal- 
lises from  alcohol  or  glacial  acetic  acid  in  slender,  straw- 
yellow  needles,  m.p.  267—268°,  forms  an  acetyl-derivative, 
Ci9H908(C2H30)3  and  dissolves  in  sodium  hydroxide 
solution  yielding  a  golden  yellow  liquid  which  exhibits 
no  traces  of  a  green  deposit. 

Under  the  influence  of  alkalis,  pectolinarin  is  converted 
into  a  /3-modification,  which  yields  only  linaric  phenol 
on  hydrolysis;  linarin  is  similarly  transformed  into 
/3-linarin,  which  gives  only  anhydrolinaric  phenol  when 
hydrolysed. 

The  formula,  C50H50O25,  is  suggested  for  Imarin,  the 
hydrolysis  of  which  would  then  be  represented  by  the 
equation :     C5oH5o025  =  Ci9Hj407  +  Ci9Hi206-f-2C6H,o06. 

— T.  H.  P. 


Croton  seeds ;    Hydrolytic   property  of .     F.    Scurti 

and    A.    Parrozzani.     Gaz.    chim.    ital.,    1907,    37     I 
486—488.  '      ■' 

Croton  seeds  have  not  only  a  specific  action  upon  fats, 
but  also  a  general  hydrolytic  action.  Thus,  when  15  grms. 
of  the  seeds  were  triturated  with  1  grm.  of  salol,  10  c.c. 
of  water,  and  5  c.c.  of  6  per  cent,  acetic  acid,  free  salicylic 
acid  could  be  detected  after  48  hours.  In  similar  experi- 
ments with  2  grms.  of  ethyl  butyrate  and  ethyl  benzoate, 
the  amounts  of  free  alcohol  found  after  48  hours  were 
0-016  and  0-014  grm.  respectively.  The  crushed  seeds 
also  effected  a  rapid  hydrolysis  of  saccharose,  and  con- 
verted raffinose  into  reducing  sugars.  Thus,  5  grms.  of 
raffinose  treated  with  10  grms.  of  the  seeds,  100  c.c.  of 
water,  and  5  c.c.  of  6  per  cent,  acetic  acid,  yielded,  after 
36  hours,  3-1  grms.  of  reducing  sugars  (control  experiment, 
0-08  grm.).  Starch  was  also  hydrolysed  in  like  manner, 
with  the  formation  of  dextrose. — C.  A.  M. 


Croton  seeds  ;   Occurrence  of  a  proteolytic  enzyme  in . 

F.  Scurti  and  A.  Parrozzani.     Gaz.  chim.  ital.,   1907 
37,  I.,  488—504. 

Ckoton  seeds  contain,  probably  in  zymogenic  form,  a 
proteolytic  enzyme  capable  of  acting  very  rapidly  upon 
pjoteins,  to  form  simpler  nitrogenous  compounds,  which 
are  soluble  and  diffusible.  By  the  action  of  the  enzyme 
upon  the  proteins  in  the  croton  seeds  themselves,  bodies 
such  as  arginine,  lysine,  glutamine,  aspartic  acid,  and 
leucine  are  produced.  The  action  of  the  enzyme  resembles 
that  of  animal  trypsin,  and  it  may  therefore  be  regarded 
as  a  vegetable  trypsin.  Under  its  influence  the  same 
compounds  are  formed  as  are  produced  by  the  action  of 
mineral  acids  upon  proteins,  so  that  the  enzyme  appears 
to  be  an  active  hydrolytic  catalysing  agent  capable  of 
imparting  to  very  dilute  organic  acids  the  hydrolytic 
power  of  boiling  mmeral  acids.  Since  the  decomposition 
products  formed  by  mineral  acids  are  actually  present  in 
the  germinating  seeds,  the  authors  conclude  that  a  hydro- 
lytic process  must  be  regarded  as  one  of  the  phenomena 
of  germination. — C.  A.  M. 


Fenchone ;    Use  of in  determining  molecular  weights 

by  the  boiling-point  method.  E.  Rimini  and  F.  Olivari. 
Atti  R.  Accad.  dei  Lincei,  Roma,  1907,  [51,  16,  I., 
665—670      Chem.  Zentr.,  1907,  2,  241. 

The  authors  have  found  that  fenchone  is  a  good  solvent 
of  many  elements  and  inorganic  salts  and  ia  well  suited 
for  use  in  the  determination  of  the  molecular  weight  of 
such  substances  by  the  boiling-point  method.  For  pure 
fenchone  the  value  of  the  constant,  it,  was  found  to  be 
59-4,  a  value  not  differing  greatly  from  those  for  menthone 
(A;  =  62-5)  and  camphor  (i-  =  58-5).  By  using  fenchone  as 
solvent,  the  molecular  weight  of  sulphur  was  found  to 
be  266  (S8=256)  and  of  arsenious  anhydride,  386 
(As408  =  396).— A.  S. 


NEW  BOOKS.      PATENT  LIST. 


[Sci.t.  16,  1007. 


Prizes. 

I\nalund  alcohol.     Cheiu.  and  Drug.  Aui^.  17.  1007. 

The  French  Gonunittee  on  Analytical  Methods  has  defined 
the  procramme  for  competitions  for  prizes  offered 
for  aloohol-denaturation  in  conneition  with  the  law  of 
NoveniU>r  2i>,  H>0.").  ThLs  Act  instituted  two  prizes  : 
one  of  £S«K>  for  the  discovery  of  a  denaturing  agent  more 
advantageous  than  those  now  used  while  safeguarding  the 
revenue  against  frauds,  and  a  second  (£2000)  ])rize  for  a 
8>-stem  of  utilising  alcohol  for  lighting  in  the  same  manner 
as  paraffin.  The  denaturnnt  must  have  a  ta'^te  and 
smell  which  will  effeotuallv  dL<courage  any  desire  to  \ise 
the  alcohol  as  a  beverage.  The  denaturant  should  not 
l»e  sufticiontlv  objectionable  in  smell  to  prevent  its 
domestic  or  industrial  use.  No  soluble  substance  which 
could  leave  a  dejKwit  on  lamp  wicks,  and  thus  render 
combustion  difficult,  may  be  used.  It  must  not  consist 
of  a  substaiice  much  more  or  Ic^s  volatile  than  alcohol 
and  which  co\ild  thus  Ix-  removed  by  fractional  distillation. 
It  should  cont.iin  no  substance  which  might  injure  the 
metallic  part  of  lamps  or  !,;otors.  It  should  not  be 
poisonous  or  contain  poison.  It  should  be  sufficiently 
inexpensive,  should  not  normally  exist  in  commercial 
alcohol,  and  its  presence  in  alcohol  should  be  capable  of 
easy  and  certain  detection. 

Mangrove  bark  extract.     Chem.  and  Drug.,  Aug.  17,  1907. 

The  President  of  the  German  Colonial  Society  offers  a 
priie  of  £150  for  a  method  to  produce  an  extract  from 
muigrove  bark  that  will  impart  as  light  a  colour  as 
possible  to  leather  and  will  only  slightly  darken  by  exposure 
to  light.  The  mangrove  bark  contains  a  large  amount  of 
t&nnin  and  also  a  red  colouring-matter  that  prevents  the 
bark  and  its  extract  from  successfully  comjieting  with 
other  tanning  agents.  The  problem  to  be  solved  is  the 
practical  removal  of  this  red  colour.  Comj)etitors  are 
invited  to  send  in  their  methods  by  July  20,  11)08.  to  the 
Deutsche  KolonialgesclLschaft,  Scheliingstra,sse  4,  Berlin. 


New  Books. 

The  Ei.ErTKic  Fcbnace  in  Iron  and  Steel  Production. 
By  JoH.s  p..  C.  Keeshaw.  The  "  Electrician  "  Printing 
and  Publishing  Company,  Limited,  Salisbury  Court, 
Fleet  Street,  I»ndon,  E.C.  1907.  Price  3s.  6d.  net. 
The  D.  van  Nostrand  Co.,  23,  Murray  Street,  New 
York.  Z.  P.  .Maruya  &,  Co.,  14,  Nihonbashi  Tori 
Sancbome,  Tokyo,  Japan.  Thacker,  Spink  &  Co., 
Calcutta.  Higginl>otham  &  Co.,  Madras.  George 
Rolx-rts^jn  and  Co.,  Aiistralia :  Melbourne,  Sydney, 
Adelaide  and  Brisbane. 

8to  vohime.  containing  66  pages  of  subject  matter  and 
an  apfimdix  of  two  jdicet.  There  are  24  illustrations, 
and  a  table  of  contents.  The  following  subjects  are 
dealt  with  in  the  text  : — I.  Historical  introduction. 
II.  H^oult  furnace  and  jirocess.  III.  Keller  furnace  and 
proceaa.  IV.  Kjellin  furnace  and  process.  V.  Stassano 
nimaoe  and  proceos.  VI.  Mi.sf:cllaneons  furnaces  and 
procfw.  VII.  Yields  and  costs.  VIII.  British  and 
American  pat«it(i.     IX.  The  Colby  furnace  and  process. 

The  Misebal  Isdcstry  :  its  Stati-stics,  Teciinolooy, 
AM»  Tbade  DCKI50  1W>6.  I'oundcd  by  Kichard  P. 
}UrTHWzt.u  E^lited  by  Walter  Re.vton  Inoali-s, 
FAiUir  of  "  The  Kni(ineering  antl  .Mining  Journal,"  &c. 

V' ' ^''•'      Supplementing    Volumes    I.     to    XIV. 

H  7  Companv,  &I5,  Pearl  Street,  New  York  ; 

f.  Street,     Ixjndon,     E.C.      1907.      Price 

£1  (i*.  Kid.  or  6  dollar*. 

LaaoB  8to  rolame,  containing  031  ]>ages  of  subject 
matter,    ami    tba    alphabetical    index.       Tho    subjects 


and  sections  luider  which  the  work  is  arranged,  are 
as  follows  : — I.  Aluminium  and  filundura.  II.  Ammonia 
and  ammonium  sulphate.  III.  Antimony.  IV.  Arsenic. 
V.  Asbestos.  VI.  Asphaltum.  VII.  Barytcs.  VIII. 
Bauxite.  IX.  Bismuth.  X.  Borax.  XI.  Bromine. 
XII.  Calcium  carbide.  Xlll.  Carborundutu.  XIV.  Cement. 
XV.  Chromium  and  chrome  ore.  XVI.  Coal  and  coke. 
XVII.  Copper.  XVIII.  Copperas.  XIX.  Corundum  and 
emery.  XX.  Cryolite.  XXT.  Felspar.  XXII.  Fluorspar. 
XXI'II.  Fullcr's"^  earth.  XXIV.  Garnet.  XXV.  Glass. 
XXVI.  Gold  and  silver.  XXVII.  Graphite.  XXVIII. 
Gypsum.  XXIX.  Iodine.  XXX.  Iron  and  steel.  XXXI. 
Lead.  XXXII.  Limestone.  XXXIII.  Lithia.  XXXIV. 
Magnesium  and  masnesite.  XXXV.  Manganese.  XXXVT. 
Mica.  XXXVII.  Mineral  wool.  XXXVIII.  and  XXXIX. 
Molybdenum.  XL.  Monazite.  XLI.  Nickel  and  cobalt. 
XLII.  Ochre  and  iron  oxide  pigments.  XLIIT. 
Petroleum.  XLIV.  Phosphate  rock.  XLV.  Platinum. 
XLVI.  Potassium  salts.  XLVII.  and  XLVIII. 
Precious  stones.  XLIX.  Mercury.  Ij.  Salt.  LI.  Silica. 
LII.  Silicon.  LIII.  Sodium  and  soda  salts.  LIV. 
Strontium  sulphate.  LV.  Sulphur  and  pvrites.  LVI.  Talc 
and  soapstone.  LVII.  Tantalum.  LVIII.  Tin.  LTX. 
Tungsten.  LX.  Uranium.  LXI.  Vanadium.  LXII.  Zinc. 
LXIII.  Literature  on  ore  deposits  in  1906.  LXIV.  Im- 
provements in  sampling  and  assayin,cr.  LXV.  Advance  in 
ore  dressing  in  the  last  decade.  LXVI.  Progress  in  ore 
dressing  and  coal  washing  in  1900.  LXVII.  Mineral 
statistics  of  foreign  countries. 


Patent  List. 

Where  a  Complete  Speciflcation  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Apphcation,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  wliich  acceptances  of  the  Complete  Specitications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

18,312.  Wallach.  Concentration  of  diluted  lyes.* 
Aug.  13. 

18,549.  Bevenot.  Apparatus  for  extracting. and  desic- 
cating the  solids  in  natural  fluids,  particularly  milk  and 
saccharine  juices.     [Belg.  Appl.,  Aug.  20,  1900.]*  Aug.  10. 

18,576.  Kestner.  Continuously-acting  concentrating 
apparatus.     [Belg.  Appl.,  Aug.  10,  1906.]*     Aug.  10. 

18,r59.  Thwaites.     Rotary  kilns.     Aug.  22. 

19,005.  Reeves  and  Bramwell.     See  under  XVIIT/?. 

19,127.  Hellwig.  Hastening  the  lixiviation,  solution, 
and  filtration  of  ntaterials  when  making  extracts.    Aug.  2(). 

19,292.  Schmidt.  Solvent  for  calcareous  fur  deposit.* 
Aug.  27. 

.    19,431.  Hencke.     Vacuum    druni    filters.     [Ger.  Appl., 
Aug.  31,  1900.]*     Aug.  29. 

Complete  Specifications  Accepted. 

18,732  (1900).  Lake  (Bush).     Furnaces.     Aug.  28. 

29,264  (1900).  Lindahl  and  Hailing.  Centrifugal  ap- 
paratus for  removing  suspended  solids  from  liquids. 
Aug.  28.  ^ 

1448  (1907).  Robert.       Drying   chamber    or    stcrilisor^P 
Aug.  28.  ^" 

3302  (1907).  Soc.  I'Air  Liquide,  and  L6vy.  Separating 
gases  from  their  mixtures,  particularly  separating  the 
constituents  of  air.     Sept.  4.  I 

4306  (1907).  Schilde.  Apparatus  for  drying,  cooling, 
and  moistening  materia].     Sept.  4. 
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5019  (1907).  Diamanti    and    Lambert.       Recovery    of 
vapours  given  off  by  volatile  liquids.     Aug.  28. 

11,925  (1907).  Lamort.    Recuperating  filter.    Aug.  28. 


IL— FUEL,  GAS,  AND  LIGHT. 

Applications. 

18,196.  Armstrong.  Manufacture  of  coke  and  gas  and 
apparatus  therefor.     Aug.  12. 

18,238.  Forbes.  Manufacture  of  inflammable  hydio- 
oarbon  fuels.     Aug.   12. 

18,561.  Mount.     Gas  producers.     Aug.  16. 

18,720.  Cutler  and  Husband.     Gas  purifiers.     Aug.  19. 

18,825.  Parker,  and  Automobile  Gas  Producer  Syndi- 
cate.    Gas  producer  plant.     Aug.  21. 

18,856.  Parker.     FueL     Aug.  21. 

19,009.  Bardot.  Gas  generators.  [Fr.  Appl.,  Sept.  7, 
1906.]*     Aug.  23. 

19,082.  Parker.     Sec  under  III. 

19,100.  Bernheimer  and  Gut.  Incandescent  mantles. 
Aug.  24. 

19,157.  Imray  (Gliihlampenfabr.  "  Union  ").  Manu- 
facture of  filaments  for  electric  lamps.     Aug.  26. 

19.228.  Woltereck.  Removal  of  tarry  matter  from  hot 
gases.     Aug.  27. 

Complete  Specifications  Accepted. 

18,014  (1906).  Meyer  and  Hastert.  Apparatus  for 
cooling  and  washing  gases.     Aug.  21. 

18,488  (1906).  British  Thomson-Houston  Co.  (Gen. 
Electric  Co.).  Filaments  for  electric  lamps,  furnaces,  &c. 
Aug.  28. 

18,602  (1906).  Co.^head.  Incandescent  gas  mantles. 
Aug.  28. 

18,680  (1906).  Simmance  and  Abady.  See  under 
XXIII. 

18,745  (1906).  British  Thomson-Houston  Co.  (Gen. 
Electric  Co.).  Manufacture  of  conductive  filaments  and 
other  incandescing  bodies.     Aug.  21. 

18.748  (1906).  British  Thomson -Houston  Co.  (General 
Electric  Co.).  Conductive  filaments  for  electric  lamps, 
&c.     Aug.  28. 

18.749  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Manufacture  of  electric  conductors  for 
lamps,  furnaces,  fee.     Aug.  21. 

18,828  (1906).  Gobbe.     Coke  ovens.     Sept.  4. 

18,967  (1906).  Jouques.  Manufacture  of  briquettes 
for  fuel.     Aug.  28. 

19,146  and  19,146a  (1906).  Defays.  Regenerating  coke 
ovens.     Sept.  4. 

21,269  (1906).  Koppers.  Withdrawing  low  grade,  com- 
bustible gases  during  charging  or  discharging  of  retorts, 
coke  ovens,  &c.     Aug.  28. 

21,654  (1906).  Jolmson  (Hollefreund  und  Co.).  Fila- 
ments for  incandescence  electric  lamps.     Aug.  28. 

24,348  (1906).  Von  Dulong.  Carburetting  air  or  gases. 
Aug.  28. 

3610  (1907).  Grobach.  Production  of  water  gas. 
Aug.  21. 

7407  (1907).  Allgem.  Elektricitats-Ges.  Manufacture 
of  tungsten  filaments  for  electric  lighting  and  heating. 
Aug.  21. 

7879  (1907).  Reneaux.     Artificial  fuel.     Sept.  4. 

8223  (1907).  Reneaux.  Agglomeratinff  carbon  dusts  of 
all  kindBi     Sept.  4i 


UI.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND 
IVnNERAL  WAXES. 

Applications. 

18,238.  Forbes.     See  vnder  II. 

18,706.  Riitgerswerke  A.-G.  Increasing  the  explosive- 
ness  of  hydrocarbons  having  a  high  boiling-point.  fOer. 
Appl.,  Oct.  17,  1906.]*     Aug.  19. 

19,082.  Parker.  Apparatus  for  the  destructive  distil- 
lation of  carbonaceous  .substances.     Aug.  24. 

19,184.  Bateman.  Presses  for  treating  paraffin  scale 
or  wax,  fats,  fatty  acids,  &c.     Aug.  26. 

19,565.  Schulz.  Production  of  aromatic  nitro-cora- 
pounds  from  solvent  naphtha,  and  their  use  for  producing 
safety  explosives.*     Aug.  31. 

Complete  Specification  Accepted. 

2559  (1907).  Laboschin.  Rendering     volatile     oils, 

balsams,  &c.,  soluble  in  water.     Sept.  4. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Applications. 

18,698.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Aug.  19. 

19.001.  Durand,  Huguenin,  et  Cie.  Derivatives  of 
gallocvanine  dyestuffs.  [Ger.  Appl.,  May  18,  1907.]* 
Aug.  23. 

19,002  and  19.003.  Durand,  Huguenin,  et  Cie.  Manu- 
facture of  gallocyanines.  [Get.  Appl.,  June  4,  1907.]* 
Aug.  23. 

19,027.  Chaumat.  Electrolytic  preparation  of  indigo 
dyes.     [Fr.  Appl.,  Aug.  28,  1906.]*     Aug.  23. 

19,158.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  red  vat  dyestuffs.     Aug.  26. 

19,172.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  and  colouring  matters  of  the 
anthracene  series.     Aug.  26. 

19,479.  Johnson  (Badische  Anilin  und  Soda  Fabr.). 
Manufacture  of  azo  colouring  matter.*     Aug.  30. 

19,548.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
new  sulphur  dyestuff.     Aug.  31. 

Complete  Specifications  Accepted. 

20,124  (1906).  Bloxam(Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  dyestuffs  of  the  triphenvlmethane  series. 
Aug.  21. 

24,008  (1906).  Hirschberger,  Maron,  and  Levinstein, 
Ltd.  Safraninones  and  reddish  sulphurised  dyestuffs 
therefrom.     Sept.  4. 

25.193  (1906).  Lake  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  yellow  monoazo  dyestuffs.     Sept.  4. 

26,190  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  derivatives  of  3-oxy-l-thio- 
naphthene.     Aug.  21. 

6814  (1907).  Imray  (Soc.  Chem.  Ind.  in  Basle).  Sub- 
stantive  dyestuffs.     Aug.  21. 


v.— PREPARING,    BLEACHING.    DYEING. 

PRINTING,  AND   FINISHING   TEXTILES,    YARNS, 

AND  FIBRES. 

Applications. 

18,337.  Sefton-Jones  (Syndicat  des  Proc.  Rou.sseau). 
Treatment  of  fiax  and  other  fibres  with  hydrocarbons. 
Aug.  13. 
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18.816,  Kur.  DyestulT  solutions  in  paste  form  for 
printinii  »nd  dyeing.*     Aug.  21. 

1S.936.  Lcvoour.  Manufrtctiirc  of  threads,  filanxents,  or 
btinds  of  collulose.     Aug.  '2'2. 

19.392.  Levi.  Obtaining  ctU'stiu  from  cotton  see<la.* 
Aug.  -29. 

19.475.  Morison.  Con\jmsition  for  preserving  and 
waterproofing  fabrics,  wool,  and  other  material.     Aug.  30. 

19.M3.  Hall  and  Brandt.  .Machines  for  scouring, 
biesching,  and  dyeing  spun  or  manufactured  fibrous 
materials.     Aug.  31. 

COMPLKTK   SpKCIFIC.\TIONS    ACCEPTED. 

18.127  (1906).  Rogers.  Retting,  degumming,  cleaning, 
and  drying  fibrous  materials  preparatory  to  obtaining  the 
fibre.     Aug.  *21. 

21,144  {19<Vi).  Friedrich.  Manufacture  of  artificial 
threads.     Sept.  4. 

21.590  and  22,026  (1906).  Sharp,  and  Sharp  and  Sons. 
Producing  watered  effects  on  to.xlile  fabrics.     Sept.  4. 

27,52"  (1906).   Kunstfadcn  Ges.     Manufacture  of  arti- 
ficial silk  filaments  from  nitrocellulose.     Aug.  21. 
28.375  (1906).  Ita.     Felting  animal  fibres.     Aug.  28. 

2356(1907).  Biedermann.  Production  of  two- or  many- 
coloured  effect*  in  fabrics  dyed  in  the  piece.     Aug.  21. 

2428  (19fl7).  Pickles  and  Pickles.  Schreinering  appar- 
atus for  fabrics.     Sept.  4. 

11,928  (1907).  Kraemer.  and  Kraemer  und  Van  Elsberg 
A.-G.  Improving  textile  threads,  fibres,  and  fabrics. 
Sept.  4. 


M.-rOLOURI\G   WOOD,   PAPER,   LEATHER,   &c. 

Application. 

18.545.  Shorrock.     Means  for  fi.xing  flat  bodied  colours 
in  wall  papers.     Aug.  16. 

CojiPLiTE  Specification  Accepted. 

20,119  (1906).  Schwalbe.     Dyeing   paper   with   colours 
fast  to  light  and  water.     Aug.  21. 


m.— ACIDS,  ALKALIS,  AND  SALTS. 
Appucations. 
18.417.  Mount.     See  under  X. 

I8,7W).  B»'ilby  and  Bcilby.  .Manufacture  of  sodium 
frmt^  and  aluminatf  or  analogous  compounds.*     Aug.  20. 

18.922.  Wentinghouse  Metal  Filament  Co.  Production 
of  tangiften  dioxide.  [Ger.  Appl.,  Nov.  23,  HKXi.l* 
Aug.  22. 

Complete  Spbcificatioss  Accepted. 

J9,ri33  (1906).  Knudnen.  Treatment  of  liquid  air. 
Aog.  28. 

22.fl39  (1906).  Johnnon  (Badische  Anilin  und  Soda 
Fafcrik).     Manufacture  of  Imrium  cyanide.     Aug.  21. 

2*»,flf»6  (I9f>6).  Cunningtrm.  Separation  of  atmospheric 
nitrogen  for  making  nitrogcm  comfxmndH.     Aug.  28. 

25.978  (1906).  British  Thomis<m  UnuHUm  (>>.  (General 
Electric  Co.).     Production  of  itornn.     Aug.  21. 

27.888  (1906).  Roth.  Manufacture  of  nitrides  from 
stoiiMphcric  nitrogen.     Aug.  21. 

3302  (1907).  tine.  1' Air  Uquide,  and  Uvy.     See  under  I. 

7ft4l  (1907).  Jaubert.  Manufacture  of  potaHMium  per- 
oxide or  a  mixture  rich  in  potamiium  peroxide.     Aug.  28. 

9tan  (l»r/7).  Chem.  Fabr.  Buckau.  Recovery  of 
ektomir  a^id  from  nolutionii  of  chromium  Rulphat<-  in  an 
•lartroljtin  manner.     Hej»t.  4. 


VIIL— GLASS,  POTTERY,  AND    ENAMELS. 
Applications. 
18,417.  Mount.     See  under  X. 
19,429.  Schmidt.     Method  of  enamelling.*     Aug.  29. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applicjvuo.v.. 

19,105.  Wilson.  Apparatus  for  the  manufacture  of 
cement.*     Aug.   24. 

19,1 80.  Goldman.  Manufacture  of  cement  from  furnace 
slag.     Aug.  26. 

19,320.  Moeller.     Manufacture  of  cement.     Aug.  28. 

19,523.  Jupillat.     Pla.ster  composition.     Aug.  31. 

Complete  Specifications  Accepted. 

19,038  (1906).  Schwanenberg  and  Rinne.  Hardening 
artificial  stone  formed  of  hydrate  of  lime  by  carbonic  acid. 
Aug.  21. 

21.708  (1906).  Barnett  and  Hadlington.  Kilns  for 
bricks  and  the  like.     Aug.  28. 

27,059  (1906).  Hocke.  Calcining  the  raw  material  for 
making  cement.     Sept.  4. 

629  ('007'.  Gery.  Drying  and  burning  bricks,  &c. 
Aug.  2^ 


X.— METALLURGY. 

Applications. 

18,398.   Biewend.     See  under  XI. 

18,417.  Mount.     Furnaces    for    melting    metals,    glass, 
&c.,  or  roasting  or  calcining  ores,  salt  cake,  &c.     Aug.  14. 

18,563.  Gutensohn.     Reducing  metals  from  ore.  Aug.l6. 

19,016.  Richter.     Removal  of  copper  from  copper,  tin, 
antimony,  and  lead  alloys.*     Aug.  23. 

19,165.  Hardenberg,  Beier,  Cordos,  and  Weist.    Coating 
metal  objects  with  liquid  metal.*     Aug.  26. 

19,348.  Flohr.     Manufacture  of  iron  and  steel  by  the 
open-hearth  process  or  in  electric  furnaces.     Aug.  28. 

19,449.  Smith    and    Rogers.     Separation    of    the    con- 
stituent metals  of  gun-metal  and  other  alloys.     Aug.  30. 

19,547.  Ruthenburg.  Omentation  processes.  *  .\ug.  31. 

Complete  Specifications  Accepted. 

18,489  (1906).   British  Thom.son- Houston   Co.   (General 
Electric  Co.).     Purifying  metallic  compoimds.    Aug.  28. 

18,792  (1906).     Churchward.  Production     of     steel 

alloys.     Sept.  4. 

19,130  (1906).  Maclvor    and    Fradd.        Treatment    of 
sulphide  ores  containing  zinc.     Aug.  28. 

j        19,229  (1906).  ClawHon.     Ore  roasting  and  volatilising 
i    furnace.     Sept.  4. 

19,493  (1906).   Hodgkinson.    Treatment  of  iron  or  steel. 
;    Sept.  4. 

19,712  (1906).  Snyder.     Treatment  of  ores.     Aug.  28. 

22,033(1906).   Brandenburg.    Extracting  tin  from  iron- 
(rontaining  tin  products.     Aug.  28. 

24,905  (1906).  Femau.     Extraction     of     metals     from 
ores.     Sept.  4. 

28,575  (HK)6).  Thompson  (Mojana).    Obtaining  metallic 
zinc.     S<!pt.  4. 

4336  (19(J7).  Levy.     Preparing  metal  objectB  destined 
to  receive  metallic  coatings.     Sept.  4. 
10,230  (1907).  Steiner.     See  under  XI. 


Sept.  16,  1907.] 
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XI.— ELECTRO-CHEMISTRY        AND         ELECTRO- 
METALLURGY. 

Applications. 

18,210.  Monge  and  Arzano.  Electrolytic  processes  and 
apparatus.*     Aug.   12. 

18,348.  Fennell  and  Perry.  Electrodes  for  storage 
batteries.     Aug.   14. 

18,398.  Biewend.  Manufacture  of  steel  and  electro- 
metallurgical  induction  furnaces  therefor.  [Ger.  Appl., 
Aug.  14,  1906.]*     Aug.  14. 

18,480.  Schmidt.  Treatment  of  galvanic  metal  de- 
posits.    [Ger.  Appl.,  Sept.  5,  1906.]*     Aug.  15. 

18,898.  Bailey.  Apparatus  for  electro-deposition  of 
metals.     Aug.  22. 

19,027.  Chaumat.     See  under  IV. 

Complete  Specifications  Accepted. 

21,338  (1906).  Naville,  Guye,  and  Guye.  Application 
of  the  electric  arc  for  producing  reactions  in  a  gaseous  mass. 
Aug.  21. 

26,867  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Electric  furnaces.     Sept.  4. 

5655  (1907).  Petersson.  Electrically  reducing  oxide 
ores  and  the  like.     Aug.  21. 

9636  (1907).  Chem.   Fabr.   Buckau.     See  under  VII. 

10,230  (1907).  Steiner.  Refining  tin  electrolytically, 
and  extraction  of  tin  from  alloys,  residues,  and  the  like. 
Aug.  28. 


XII.— FATTY    OILS,    FATS,   WAXES,    AND   SOAPS. 

Applications. 

18,253.  Bloxam  (Jacobi).   Soap  frames.     Aug.  12. 

18,471.  Farquhar.     Detergent  or  cleansing  composition. 
Aug.  15. 

19,184.  Bateman.     See  under  III. 

Complete  Specifications  Accepted. 

18,926  (1906).  Thompson.  Manufacture     of     soap. 

Sept.  4. 

27,280  (1906).  Bacon.     Manufacture  of    certain  kinds 
of  soap.     Sept.  4. 


XIII. —PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

{A  ) — Pigments,  Paints. 

Application. 

19,396.  Bruhn  and  Timpke.     Producing  a  colour  binding 
medium  from  Iceland  moss.     Aug.  29. 

Complete  Specifications  Accepted. 

29,504  (1906).  Ramos-Garcia.     Paints     for     buildings. 
Aug.  28. 

10,363  (1907).  Badische     Anilin     und     Soda     Fabrik. 
Manufacture  of  colouring  matter  lakes.     Sept.  4. 


(5. )— Resins,  Varnishes. 

Application. 

18,481.  Linoleum    Manufacturing    Co.,    and    Vincent. 
Manufacture  of  linoleum.     Aug.  15. 


(C.) — India-Rubber. 
Appijcations. 
18,404.  Just  and  Sharp.     Rubber  substitute.     Aug.  14. 

18.580.  Gottschalk.     Manufacture     of     india-rubber. 
Aug.   16. 

18.581.  Gottschalk.     Manufacture  of  isoprene.   Aug.  16. 
18,877  and   18,878.  Commercial  Products  Co.   (Stangc 

and  Berend).    Production  of  plastic  and  elastic  substances. 
Aug.  21. 

19,336.  Tupper.     India-rubber  substitute.     Aug.  28. 
Complete  Specification  Accepted. 

27,616  (1906).  Sauton.         Manufacture    of    a     plastic 
material  applicable  as  a  substitute  for  caoutchouc.  Aug.  21. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Applications. 

18,281.  Lewis.   Regeneration  of  waste  or  scrap  leather.* 
Aug.  13. 

18,769.  Smith,  and  Buffalo  Leather  Co.     Apparatus  for 
treating  skins  and  the  like.*     Aug.  20. 

18,773.  Rasmussen.     Methods  of  and  extracts  for  tan- 
ning.    Aug.  20. 

19,019.  Weiss.    Extraction  of  glue  from  mineral  dressed 
material.*     Aug.  23. 

Complete  Specifications  Accepted. 

18,499  (1906).  Meers.    Artificial  leather.     Aug.  28. 

23,789  (1906).  Desgeorge   and   Lebrcil.     Treatment  of 
casein  and  other  albuminous  substances.     Sept.  4. 


XVI.— SUGAR,  STARCH,  GUM,  &c. 

Applications. 

18,341.  Ekstrom.   Manufacture  of  grape  sugar  and  ethyl 
alcohol  from  materials  containing  cellulose.*     Aug.  13. 

18,549.  Bevenot.     See  under  I. 

19,099.  Stewart.     Process  for  making  sugar.*    Aug.  24. 

XVII.— BREWING,  WINES,  SPIRITS,  &c. 
Application. 
18,341.  Ekstrom.     See  under  XVI. 

XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION ;    AND  DISINFECTANTS. 

{A.) — Foods. 

Applications. 

Bleaching  and  ageing  flour.*  Aug.  12. 


18,220.  Wesener. 

18,549.  Bevenot.     See  xinder  I. 

19.163.  Mauvernay.  Sterilisation 


of      fcrmontable 


liquids.*     Aug.  20. 

Complete  Specifications  Accepted. 

19,321  (1906).  Ransford  (Lallemand).  Substitutes  for 
butter,  lard,  cream,  and  the  like.     Sept.  4. 

24,439  (1906).  Thompson  (Smith).  Dressing,  purifying, 
or  separating,  meal,  flour,  and  other  substances.     Aug.  28. 

4919  (1907).  Xewlands  and  Eastick.  Food  for  cattle 
and  other  animals.     Aug.  28. 

12,355  (1907).  Sorensen.  Manufacture  of  artificial 
butter.     Aug.  21. 
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PAtfeNT  LIST. 


tSe^t.  10,  loi)?. 


{B.) — Saxit.vtiox  ;    Watkb  Pi-rification. 
Applications. 

l>i,J47.  Si-ott-Moncrieff.  Bju-terial  treatment  of  sewage 
and  apparatus  therefor.     Aug.   14. 

1S.«>1>4.  Samls,     Septir  treatment  of  sewage.*    Aug.  11>. 

Hl.(Kk"».  Reeves  and  Hramwell.  Ajtparatns  for  purifying, 
decanting,  and  treating  liipiids.*     Aug.  23. 

Complete  Specification  Accepted. 

•J1.444  (15NH>).  Lucas.  Ap|wratus  for  tlie  baeteriological 
treatment  of  fa<cal  matter,  sewage,  &e.     Aug.  '2H. 

{€.) — Disinfectants. 
CoMPLSTB  Specification  Accepteu. 
5079  (1907).  Smith.     Sheep  wash  fluid.     Aug.  28. 

XIX.— PAPER.  PASTEBOARD,  &c. 
Appucation. 
18,936.  Lecoeur.     See  under  V. 

CosfPLJrTK  Spkcificatioxs  Accepted. 

10.I&4  (liWT).  Hanauer  Kunstseidefabr.  Manufacture 
of  cellulose  solntions.     Aug.  '21. 

18.977  (1906).  Linfoot.     Manifold    paper.     Aug.    28. 

XX.— FINE  CHEmCALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

1 8,658.  De  CJeofroy  and  Oberlander.  Method  of  refining 
camphor.     Aug.  19. 

18.942.  Imray  (Meinter,  Lucius,  und  Briining).  Manu- 
facture of  diamines  of  alkylated  diaminobenzoylkamines. 
Aug.  22. 


19,67(>.  Askenasy  and  Mugdan.  Manufacture  of  di- 
ehloro-othylene  from  symmetrical  tetrachloro-ethane.* 
Aug.  31. 

Complete  Specifications  Accepted. 

23.875  (1900).  Weizmann,  and  Clayton  Aniline  Co. 
Treatment  of  turpentine  for  use  in  the  manufacture  of 
j)inene  hydrochloride.     Aug.  21. 

24,222  (1900).  Reitz.  Production  of  radio-active 
crystals.     Aug.  21. 

2559  (1907).  Laboschiu.     Sec  under  III. 

4250  (1907).  Newton  (Bayer  und  Co.).  Pharmaceutical 
compounds.     Aug.  28- 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Applications. 

18,597.  Haddan  (Lehmann).  Accelerating  the  separa- 
tion of  nitroglycerine  from  acid.s.*     Aug.  16. 

18,703.  Cotton  Powder  Co.,  Arnold,  Fox,  and  Scott. 
Recovery  of  volatile  solvents  used  in  making  explosives, 
&c.     Aug.  19. 

19,565.  Schulz.     See  under  III. 

Complete  Specifications  Accepted. 

19,408  (1906).  Dutt«nhofer.  Manufacture  of  explosives. 
Aug.  21. 

3179  (1907).  Himalaya.         Production    of    explosives. 

Aug.  28. 


XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Complete  Specifications  Accepted. 

18,680  (1906).  Simmance   and   Abady.      Gas   analysis 
apparatus.     Aug.  28. 

6313  (1907).  Wellmgton.     Photometers.     Aug.  28. 
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Obituary. 

FREDERIC  JAMES  MOXTAGUE  PAGE. 

F.  J.  M.  Page,  B.Sc,  A.R.S.M.,  an  original  member  of 
the  Society  of  Chemical  Industry,  was  born  at  Chelms- 
ford, in  1848,  and  received  his  education  at  the  City 
of  London  School,  where  he  gained  numerous  dis- 
tinctions. In  1866,  at  the  age  of  18,  he  gained  a 
Royal  exhibition  to  the  Royal  School  of  Mines,  and 
subsequently  he  took  the  B.Sc.  degree  with  honours 
in    Chemistry    and    Physics    at    London    University. 


In  1883,  he  was  elected  Lecturer  in  Chemistry  and 
Physics  at  the  London  Hospital  Medical  College,  and 
later  on  he  became  Examiner  in  Chemistry  and 
Physics  to  the  Society  of  Apothecaries,  London. 
These  posts  he  held  until  his  death.  He  published 
jointly  with  Dr.  A.  P.  Luff,  a  "  Manual  of  Chemistry, 
Inorganic  and  Organic,"  for  the  third  edition  of  which 
he  was  solely  responsible.  Recently  he  published  a 
short  work  on  elementary  physics. 

He  was  the  inventor  of  the  well-known  gas-regulator, 
which  bears  his  name. 

He  died  after  a  brief  illness,  on  August  16tb,  at 
Weymouth,  aged  fifty-nine  years. 


Journal  and  Patent  Literature. 

Patext  Specifications  may  be  obtained  by  peat  by  remitting  as  follows : — 

English. — Sd.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Centrifugal  apparatus  for  removing  suspended  solids  from 
liquids.  J.  T.  Lindahl  and  C.  A.  Hailing,  Stockholm 
Eng.  Pat.  29,26-i,  Dec.  22,   1906. 

See  Fr.  Pat.  373,459  of  1907  ;  this  J.,  1907,  674.— T.  F.  B 

Separating  liquids  from  vapours  ;     Apparatus  for  

H.    W.    Aitken    and    W.    Mackie.     Fr.    Pat.    376,972, 
March  23,  1907.     Under  Int.  Conv.,  Aug.  4,  1906. 

See  Eng.  Pat.  17,612  of  1906  ;  this  J.,  1907,  460.— T.  F.  B 

Separator     for     gaseous     mixtures ;       Centrifugal     

E.  Mazza.     First  Addition,  dated  March  27,   1907,  to 
Fr.  Pat.  365,534,  April  24,  1906  (this  J.,  1906,  976). 

The  additions  consist  in  making  the  diameter  of  the 
machine  as  small  as  possible,  and  in  arranging  the 
diaphragms  in  the  form  of  segments  of  a  circle  and 
separated  by  only  a  very  small  interval.  The  outlet 
openings  are  made  adjustable  in  order  that  the  amount 
of  separation  may  be  controlled,  and  the  speed  of  the 
gases  in  the  apparatus  is  increased  by  delivering  the 
gas  to  the  separator  under  pressure. — W.  H.  C. 

Vapours  given  off  by  volatile  liquids  ;     Recovery  of . 

H.  Diamanti  and  C.  Lambert,  Paris.     Eng.  Pat.  5019, 
March  1,  1907.     Under  Int.  Conv.,  March  3,  1906. 

See  Fr.  Pat.  372,888  of  1906  ;  this  J.,  1907,  518.— T.  F.  B, 

Filter  ;  Recuperative .     M.  Lamort,  Paris.     Eng.  Pat. 

11,925,  May  22,  1907.     Under  Int.  Conv.,  June  2,  1906. 
See  Fr.  Pat.  366,807  of  1906  ;  this  J.,  1906,  1081.— T.  F.  B. 

StUl.     F.  J.  Stokes,  Philadelphia,  Pa.     U.S.  Pat.  861,485. 
July  30,  1907. 

The  water  enters  the  casing,  1,  by  the  pipe,  3,  passes 
upwards  and  becomes  heated,  the  gases  given  off  escaping 
from  the  open  top,  4,  of  the  casing,  1,  and  the  warm  water 
flowing,  as  required,  by  the  passage,  15,  into  the  boiler,  7. 
The  latter  is  supported  from  the  casing,  1,  by  a  number 
of  brackets,  13,  spaced  apart  to  allow  the  escape  of  the 
gases  from  the  water.  It  has  a  depression,  8,  in  the 
bottom,  through  which  the  upper  ends  of  the  tubes, 
18,  project  into  the  boiler,  7.  The  lower  ends  of  the 
tubes  pass  through  the  tube-plate,  20.     Steam  formed  in 


the  boiler,  7,  passes  down  the  tubes,  18,  and  is  condensed, 
the  distilled  water  escaping  through  the  pipe,  2.  An 
overflow,  17,  is  provided  to  keep  a  constant  level  in  the 
apparatus.     The  boiler  is  heated  by  the  coil,   11,   12. 

— W.  H.  C. 


Distilling  apparatus.  W.  F.  M.  Goss,  La  Fayette,  Ind., 
Assignor  to  United  States  Distillation  Co.,  Indianapolis, 
Ind.     U.S.  Pat.  862,631,  Aug.  6,  1907 

The  apparatus  comprises  a  scries  of  vertical  tubular 
evaporators,  each  provided  with  a  heater.  The  first 
evaporator  is  heated  by  external  means,  but  the  sub- 
sequent ones  are  heated  by  the  vapours  given  ot!  from 
the  preceding  evaporators.  The  heaters  are  also  heated 
to  the  temperature  of  their  respective  evaporators  by  the 
vapours  from  the  latter.  The  heaters  are  fed  with  liquid 
at  a  pressure  at  least  equal  to  that  obtaining  in  the 
evaporators,  and  the  latter  are  fed  from  the  heaters. 

— W.  H.  C. 
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Carboys;     Pacting- receptacle      for      .      V.     Verity, 

Assignor  to  Merrimac  Chemical  Co.,  Boston,  Mass. 
U.S.  Pat.  Sfr2,4-24.  Aug.  6,  1907. 
Thi  carboy  is  placed  in  a  sqimre  box  provided  \*'ith  a 
yielding  ring  supjxjrt  in  the  bottom  for  the  carboy  and 
with  a  series  of  crossed  '"resilient  "  slats,  fixed  below  and 
capable  of  being  contracted  above,  which  engage  and 
hold  the  carboy.  The  box  is  provided  with  a  cover 
having  a  hole  for  the  neck  of  the  carboy  and  which  rests 
on  the  contracting  device  for  the  slats. — W.  H.  C. 

Foaming  liquids  ;     Apparatus  for  treating  .     F.   H. 

Lehnert.   Assignor  to   E.   Fischer.   Dresden,  Germany. 
U.S.  Pat.  seSAiai,  Aug.   13.   1907. 


The  venel  is  divided  into  upper  and  lower  compartments 
by  the  partition.  4.  and  is  provided  with  a  hollow  con- 
densing cover.  7,  through  the  supply-  and  exit-pipes,  6,  6, 
of  which,  cooling  ducts.  4a,  lead  from  the  upper  to  the 
lower  compartment. — W.  H.  C. 

Separating  the  more  soluble  constituents  of  a  material  from 

the  less  soluble  constituents  thereof ;    Method  of  . 

T.  Griswold,  jun.,  Midland,  Mich.,  Assignor  to  The 
Ontario  Nickel  Co.,  Ltd.,  Worthington,  Canada.  U.S. 
Pat.  863.(161,  Aug.  13,  1907. 
MixrSG  and  settling  vessels  are  arranged  alternately  in  a 
series,  and  the  material  to  be  separated,  and  the  solvent, 
are  passed  through  the  series  in  opposite  directions.  The 
general  direction  of  the  solvent  and  material  through  the 
whole  series  being  maintained,  the  solvent  and  material 
pass  in  the  same  direction  through  the  mixing  vessels, 
oat  in  opposite  directions  through  the  settling  vessels. 
The  solvent  and  material  are  consequently  alternately 
thoroughly  intermixed  and  separated. — W.  H.  C. 

Washing  ;    Method  of  .     T.  Griswold,  jun..  Assignor 

to  E.  0.  Barstow,  Midland,  Mich.     U.S.  Pat.  863,062, 

Ang.  13,  1907. 

Thi  jiTocess  is  similar  to  that  described  in  the  preceding 

•bctract,   but  the  separation   takes  place  in  centrifugal 

chambers  arranged  alternately  with  the  mixing  chambers. 

— W.  H.  C. 

Separating  the  more  soluble  cjmstUuenia  of  a  material  from 

tht  less  soluble  constituents  thereof  ;    Means  for  . 

T.  Griuwold.  jun.,  Midland,  Mich.,  Assignor  to  The 
OnUrio  Nickel  Co.,  Ltd..  Worthington,  Ontario.  U.S. 
Pat.  863.16.S,  Aug.  13,  1907. 
The  claim.*  are  ximilar  to  those  of  the  preceding  abstracts 
of  U..S.  Pats.  863,061.  and  863,062,  of  1907,  and  provide 
for  convcving  the  material  from  the  upj>er  part  of  one 
settling  chamber  and  the  lower  part  of  another  settling 
cham^JeT  to  a  mixing  chamber.  From  the  latter  the 
mixture  is  delivered  to  a  third  settling  chamber.  The 
settling  cbamberM  are  provided  with  baffle-boards. 

— \V.  H.  C. 

Drying    apparatus.     A.    O.    Dupuv,    East    Bridgewater. 

Masa.  C.H.  Pat.  863,704,  Aug.  20,  1907. 
Th«  apparatus  consists  of  a  tier  of  substantially  hori- 
Mot*!  "  return  bend  flues "  forming  nheives  on  which 
the  material  to  be  dried  is  placed.  The  inner  ends  of  the 
floes  are  coonectef]  by  "  flow  and  return  headers,"  and  the 
outer  ends  are  carried  by  brackets  movably  attached  to 
staadards  placed  between  the  flues.  Air  and  the  products 
erf  combustioD  are  circulated  from  a  furnace  throueh  the 
* — u— W.  H.  C.  '^ 


Drjfing    stow.     P.    Ostertag,    Winterthur,    SwitzerUnd 

U.S.  Pat.  864,186,  Aug.  27,  1907. 
8ra  Eng.  Pat  7784  of  1907  ;  this  J.,  1907,  956.— T.  F.  B. 


Vacuum  ;  Apparatus  for  creating  and  maintaining  a . 

A.   Manvers  and   H.    PhiUips,   Sydney,   N.S.W.     U.S. 
Pat.  863,863,  Aug.  20,  1907. 

SEEEng.  Pat.  11,724  of  1906  ;  this  J.,  1906,  1081.— T.  F.  B. 

Vacmun  apparatus  ;    Low  temperature  .     Soc.  L'Air 

Liquide.    A.    d'Arsonval    and    G.    Claude.     Fr.    Pat. 
376,665,  June  16,  1906. 

The  vessels  in  which  the  vacuum  is  to  be  produced,  and 
the  absorbing  vessels,  are  each  connected  to  an  inter- 
mediate chamber,  one  side  of  which  is  tightly  closed  by  a 
membrane.  By  means  of  a  screw  or  other  device,  this 
membrane  can  be  caused  to  close  the  end  of  one  of  the 
tubes,  so  that  the  vessel  to  which  it  is  connected  is 
entirely  shut  off.— W.  H.  C. 

Emulsions;  Process  of  making .     0.  Pirsch.     Fr.  Pat. 

375,594,  March  11,  1907.     Under  Int.  Con  v.,  Aug.  8, 
1906. 

The  emulsion  is  made  by  using  one  of  the  component 
liquids  as  the  working  fluid  in  an  injector  so  that  it  draws 
in  the  other  liquid  and  the  two  leave  the  injector 
thoroughly  mixed.  A  further  quantity  of  liquid  may  be 
added  to  the  emulsion  by  using  the  already  formed  emul- 
sion as  the  working  fluid  in  the  injector. — W.  H.  C. 

Heating,   cooling  and  evaporating  liquids  ;     Arrangement 
for .     F.  Rehne.     Fr.  Pat.  376,337,  April  3,  1907. 

The  liquid  to  be  treated  is  contained  in  a  tank  in  which 
the  heating  or  cooling  device  is  placed.  This  consists 
of  a  drum  or  tube,  of  any  convenient  section,  with  double 
walls,  through  the  space  between  which,  the  heating  or 
cooling  medium  is  circulated.  ThQ  outer  and  inner  walls 
of  the  drum  are  connected  by  a  large  number  of  short 
tubes  through  which  the  liquid  to  be  heated  or  cooled 
can  circulate,  so  that  a  large  surface  is  afforded  for  the 
action  of  the  medium.  Further,  double-walled  cross 
tubes  are  provided.  The  heating  or  cooling  medium 
circulates  through  the  annular  space  of  these  tubes,  and 
the  liquid  to  be  treated  circulates  through  the  inner 
tubes.— W.  H.  C. 

Evaporator  for  saline  liquids.     C.  Heckmann.     Ger.  Pat. 
183,313,  April  9,  1904. 


The  liquid  is  heated  in  one  or  more  chambers,  B,  connected 
to  the  side  of  the  chamber.  A,  in  which  the  separation  of 
the  crystals  takes  place.  The  crystals  which  separate 
in  A,  fall  through  the  pipe,  a,  into  the  receptacle,  D, 
from  which  they  are  removed  from  time  to  time.    As 
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vapour  cannot  escape  in  the  chamber,  B.  a  vigorons 
circulation  of  the  liquid  is  attained  between  A  and  B 
by  way  of  the  pipe,  R. — A.  S. 

Clear  extracts  ;  Apparatus  for  obtaining .  Besemfelder 

and  Firma  W.  Schuler.      Ger.   Pat.    180,598,   Oct.    13, 
1905. 

The  apparatus  consists  of  a  jacketed  cylindrical  vessel 
of  porous  "  filter-stone,"  provided  with  iulet  and  outlet 
openings  and  with  a  worm-conveyor.  The  sides  of  the 
vessel  next  to  the  material  under  treatment  have  relatively 
large  pores,  whilst  the  reverse  sides  have  very  fine  pores, 
so  that  the  extract  is  clarified  on  passing  through,  and 
can  then  be  passed  on  to  the  next  extraction  vessel  or 
to  the  apparatus  for  recovering  the  solvent. — A.  S. 

II.— FUEL,   GAS,   AND    LIGHT. 

Pate>-ts. 

Peat ;  Process  of  preparing .     C.  U.  Greelev.  Bangor. 

Me.  U.S.  Pat.  S63.3S5,  Aug.  13,  1907. 
This  process  of  treating  peat  and  similar  non-fibrous 
vegetable  deposits,  so  that  they  may  be  freed  from 
moisture  by  pressure,  consists  in  breaking  up  the  structure 
of  the  peat,  and  dissolving  out  the  binding  constituents, 
by  boiling  it  with  an  aqueous  alkaline  solution,  such 
as  sodium  carbonate,  and  then  coagulating  the  mass 
both  in  suspension  and  in  solution,  and  cooling  it,  by 
adding  a  cold  solution  of  a  reagent  that  has  an  acid 
reaction,  such  as  alum,  in  a  quantity  more  than  sufficient 
to  neutralise  the  alkalinity. — W.  C.  H. 

Coke-oven.     G.   C.   Landis,   Connellsville,   Pa.     U.S.    Pat. 
S&i,099,  Aug.  -20,  1907. 


The  coke-oven  has  the  form  shown  in  the  figure,  which 
is  a  vertical  section  from  front  to  rear.  Each  oven  has 
an  opening,  5.  in  the  roof,  4,  and  an  air-passage,  13,  in 
the  floor.  1.  Air  passes  as  shown  by  the  arrows  through 
the  passage.  13,  up  the  passage,  11.  in  the  rear  wall,  3, 
and  through  the  opening,  12,  above  the  inner  wall,  10. 
This  opening,  12,  extends  the  whole  width  of  the  rear 
wall,  so  that  a  sheet  of  air,  the  width  of  the  oven,  passes 
over  the  contents.  There  is  also  an  air-opening.  S,  in 
the  front  wall,  6,  of  the  oven.— W.  H.  C. 

Gas  furnaee   installation.     H.    Koppers,   Essen   on   Ruhr, 

Germany.     U.S.  Pat.  S(>4,545,  Aug.  27,  1907. 
8«B  Eng.  Pat.  10,412  of  1906 ;  this  J.,  1907,  672.— T.  F.  B. 

Oases  of  dry  distillation  or  gasification  ;  Process  for  with- 
drawing without  danger  the  combustible  but  low-grade 

during  the  charging  and  discharging  of  retorts,  coke  ovens, 
and  the  like.  H.  Koppers,  Es.sen-Ruhr,  Germany. 
Ene.  Pat  21.269,  Sept.  25,  1906.  Under  Lit.  Conv., 
Ocf.  23,  1905. 

See  Fr.  Pat.  370,690  of  1906  ;  this  J.,  1907,  310.— T.  F.  B. 

Oas  producers.     H.  Becker.  Pontvpool,  and  0.  T.  Greener, 

Griffithstown.     Eng.  Pat.  1S,0S1,  Aug.  11,  190a 
See  Fr.  Pat.  369,682  of  1906  ;  this  J.,  1907.  191.— T.  F.  B. 

Carhuretiing  air  and  gases  or  for  gasifying  hydrocarboru  ; 

Process   and   apparatus  for   .        W.    von    Dulong, 

Witaschutz,  Germany.     Eng.  Pat.  24,348.  Oct.  31.  1906. 

See  Fr.  Pat.  371,005  of  1906  ;  this  J.,  1907,  249.— T.  F.  B. 


Air-gas ;  Method    and    apparatus    for     producing    . 

G.   Grobach.   Berlin.     Ens.   Pat.   3610.  Feb.   13,   1907. 

Under  Lit.  Conv.,  Feb.  14,  1906. 
This  apparatus  for  vaporising  liquid  combustibles  consists 
of  a  receptable  partly  filled  with  the  liquid  hydrocarbon, 
and  containing  a  number  of  absorbent  bodies  dipping 
into  the  liquid.  These  bodies  are  in  the  form  of  long 
thin  rods,  and  are  "  arranged  in  rows  in  such  a  manner 
that  the  absorbent  bodies  of  one  row  are  reciprocally 
displaced  with  regard  to  the  other  rows,"  and  consequently 
in  horizontal  cross-section  produce  a  sort  of  checker- work 
appearance.  The  air  is  compelled  to  follow  an  ascending 
zig-zag  course  throush  the  receptacle  by  the  arrangement 
of  horizontal  partitions.  The  absorbent  bodies  may 
consist  of  rods  provided  at  intervals  along  their  length 
with  projecting  rings. — W.  C.  H. 

Gas-producing  apparatus.     J.  X.  Whitman.  Philadelphia, 

Pa.  U.S.  Pat.  863,817,  Aug.  20,  1907. 
The  apparatus  consists  of  a  combustion  chamber,  provided 
with  mechanism  for  feeding  in  solid  fuel,  and  for  with- 
drawing ashes,  and  a  gas-holder.  A  passage  leads  from 
the  top  of  the  combustion  chamber  to  the  gas-holder, 
and  another  from  the  gas-holder  to  the  combustion 
chamber.  This  latter  passage  contains  an  automatically 
operating  valve,  controlled  by  the  pressure  of  the  gas  in 
the  gas-holder,  which  regulates  the  rate  at  which  the 
mechanism  supplies  fuel  to  the  combustion  chamber. 

— W.  C.  H. 

Hydrogen  gas  ;■    Installation   for  the  production  of  . 

A.  Thoms.  First  Addition,  dated  March  14,  1907, 
to  Fr.  Pat.  366,658,  May  29,  1906  (this  J.,  1906,  1034). 
The  present  additional  patent  covers  the  application 
of  the  arrangements  described  in  the  main  patent,  to 
installations  for  the  manufacture  of  gas  from  hydro- 
carbons such  as  petroleum,  ligroin,  benzine,  &c. — A.  b. 

Gases  ^     Apparatus   for    cooling    and    trashing    .     A. 

Mever    and    E.     Hastert.      Dudelange,     Luxembourg. 

Eng.  Pat.  18,014,  Aug.  10,  1906. 
The  apparatus  consists  of  a  horizontal,  cylindrical  vessel, 
having  on  its  imder  side  funnel-shaped  projecting  pieces, 
provided  with  slides  at  the  bottom  for  removing  the  mud. 
A  longitudinal  central  rotating  shaft  passes  through  the 
vessel  and  carries  a  number  of" perforated  plates  or  sieves 
for  distributing  the  gas,  which  enters  the  vessel  at  one  end, 
and  leaves  at  the  other.  One  or  more  series  of  perforated 
tubes  are  arranged  in  such  a  manner  that  each  plate  is 
uniformly  cooled  by  fresh  water,  and  each  element  of 
the  sieve  surface  is  freed  from  dust  by  rotation.  The 
level  of  the  water  in  the  bottom  of  the  vessel  is  maintained 
at  such  a  height  that  the  sieves  do  not  dip  into  it  during 
rotation. — W.  C.  H. 

Gas     separator     and     scrubber  i      Centrifugal     .     F. 

Burger.    Assignor    to    H.    M.    Williams,    Fort    Wayne, 

Lid.  U.S.  pit.  861,634,  July  30,  1907. 
The  apparatus  consists  of  a  casing  with  an  inward  pro- 
jection, provided  with  a  circular  groove,  and  a  rotating 
disc,  provided  with  paddles  on  its  under  side,  arranged 
adjacent  to  the  groove.  On  the  upper  side  of  the  disc, 
is  a  sleeve  extending  upwards,  which  embraces  the  inlet 
pipe  of  the  apparatus.  The  disc  is  supported  and  rotated 
by  a  shaft  surrounded  by  a  sleeve  connected  with  the 
bottom  of  the  casing.  Beneath  the  disc  and  paddles, 
is  a  dished  plate  which  engages  the  groove  and  has  perfora- 
tions at  its  edges  and  a  central  opening  surrounding  the 
supporting  shaft. — W.  C.  H. 
Gas  filter.     F.  D.  Marshall  and  S.  Hersev.  London.     U.S. 

Pat.  864,012.  .\ug.  20,  1907. 
See  Fr.  Pat  369.965  of  1906  ;  this  J.,  1907,  190.— T.  F.  B. 

Filaments  and  other  incandescing  bodies  for  use  in  electric 
lamps  or  other  apparatus;    Methods  of  manufacturing 

conductive  .      The  British  Thomson- Houston  Co., 

Ltd.     London.        From    the    (ieneral    Electric    Co.    of 

Schenectadv,  X.Y.,  U.S..A.     Eng.  Pat.  18,745,  Aug.  21, 

1906. 

The   method  described  is  designed  for  the  removal   of 

mercury,  cadmium,  etc..  from  filamentB  obuined  by  first 

b2 


1002 


Cl.  ui.— destructive  distillation,  &c. 


ISept.  80, 1907. 


mixing  together  uowdered  tungsten  and  an  amalgam 
of  mervury  and  laainiinn.  then  squirting  tlie  mixture  into 
filaments,  and  Hnally  expelling  the  volatilisable  metals 
b_v  heat.  The  filament,  containing  the  volatilisable 
8ube>t<ui(.-es.  is  attached  to  leading-in  wires,  and  is  intro- 
duced into  a  glass  vessel  which  contains  a  j)erforated 
plate  of  aluminium,  or  other  mercury  absorlx>nt,  and  a 
tray  containing  an  energetic  drying  agent  such  as  phos- 
(liiorus  jx'utoxide.  The  air  is  then  jiuuijkhI  out  of  the 
Tpssel.  and  an  alternating  current  is  ])assed  through 
the  filament  to  drive  off  the  mercury,  cadmium,  etc. 
The  aluminium  plate  apj)ears  to  take  up  the  metallic 
Tapour«.  whilst  the  phosphorus  ]x>ntoxide  absorbs  the 
moisture  due  to  water,  hydrocarbons,  etc.,  in  the 
materials  used. — H.  B. 

EUtiric  conductors  from    refractory   metals  and  materials 
tuitable  for  use  in   electric  laynps,  furnacm,  and  other 

apparatus ;      Hantifacture     of     .        The     British 

Thomson-Houston  Co.,  Ltd.,  London.  From  the 
General  Electric  Co.  of  Schenectadv.  X.Y.,  U.S.A. 
Eng.  Pat.   18.749,  Aug.  21,  190(i. 

Is  manufacturing  filaments,  etc.,  from  refractory  non- 
ductile  metals,  such  as  tungsten,  molybdenum,  titanium, 
etc.,  the  material  is  comjjressed  into  a  rigid  rod,  the  latter 
is  heated  in  vacuo  to  ex})el  occluded  gases,  and  the  end  of 
it  is  dipped  into  a  bath  of  fused  ductile  metallic  substance 
(such  as  copper,  cadmium,  or  alloys).  The  molten 
eobstance  diffuses  through  the  rod  to  its  extreme  upper 
end.  The  impregnated  rod  is  allowed  to  cool,  removed 
from  the  vacuum  vessel,  and  is  then  capable  of  being 
rolled,  drawn,  or  extruded  into  filaments,  etc.,  from  which 
the  fusible,  ductile  metal  is  subsequently  evaporated  by 
means  of  a  strong  electric  current  in  vacuo,  leaving  the 
refractory  metal  in  a  coherent,  sintered  condition. — H.  B. 

Tungsten    filaments     for    electric    lighting    and    heating  ,• 

JJanufacture  of  by  the  reduction  of  tungstic  acid. 

Allgem.  Elektricitiits-Ges.,  Berlin.  Eng.  Pat.  7407, 
March  27.  1907.     Under  Int.  Conv.,  March  30,  1906. 

Filaments  of  metallic  tungsten  are  prepared  by  moulding 
colloidal  tungstic  acid,  without  the  addition  of  an  organic 
binding  material,  into  the  desired  shape  and  then  heating 
it  in  a  reducing  atmosphere.  The  colloidal  substance  may 
be  diluted  more  or  less  with  water,  according  to  the 
thickness  of  filament  required. — H.  B. 

Electric  incandescence  lamps  ;    Process  of  vianufacture  of 

luminous  bodies  for  .     H.  Kuzel.     Fifth  Addition, 

dated  March  9.  1907,  to  Fr.  Pat.  359,025,  Jan.  9,  1905. 

This  addition  comprises  a  method  of  carrying  out  the 
procc&i  of  the  original  patent  (see  Eng.   Pat.  28,154  of 
1904  ;   thU  J.,  1906,  115),  for  making  articles  of  all  kinds, 
in  which  colloidal  elements  ("  jieptises  ")  are  employed  : 
viz.,     chromium,     manganese,     molybdenum,     uranium, 
tongjiten,      vanadium,      tantalum,      niobium,      titanium, 
thorium,  zir*  onium,  iron,  nickel,  cobalt,  arsenic,  antimony,    j 
lead,  cop[»er,  boron,  and  silicon,  either  separately,  or  two 
or  more  together.     The  mixture  may  be  used  alono,  or    ! 
added    to    amorphous    or    crystalline    powders    of    these    I 
elementii  to  form  plastic  masses,  which  are  moulded  in 
any  known  way,  and  are  then  dehydrated  by  the  use  of  a 
pressure  of  from  20  to  2(J()  atmospheres,  and  after  drying, 
are   brought   to   a  crystalline   condition    by    the   process 
described  in  the  original  patent. — W.  C.  H. 

FiUimentt  for  eleetric  lighting  ;    Process  of  manufacture 

of .     Parker  Clark  Electric  Co.     Fr.  Pat.  376,412, 

April  6.  19<j7. 

Th  >  -  heated  by  means  of  an  electric  current,  in 

an  of  hydrocarlxjn  gas,  such  as  marsh  gas, 

an<l  '.        'Tit  containing  oxygen,  such 

a»  f-'i-  M<c  of  a  volatile  compound 

oln. ..-,:.  conifjound  of  silicon  (e.g., 
fiticon    tetrachloride  J    is    decomftosed,    and    the    silicon 

depfj«i»»d  on    th"    filament ;     the   chlorine   liberated,    is 

•hi-  -■  ;,,,nt  gas  with  the  formation  of  ethyl- 

(^  '  and  the  carbon  dioxide  is  reduced 

tot  .    -VV.  C.  H- 


Filament  for  incandescence  lamps.     Parker  Clark  Electric 

Co.  Fr.  Pat.  376,413,  April  5,  1907. 
The  filament  is  designed  in  such  a  way  that  its  surface 
may  have  a  better  conductivity  than  the  interior,  and 
may  carry  a  greater  current  density.  It  is  composed 
of  two  or  more  different  substances,  each  of  which 
has  a  negative  temperature  coefficient  ;  the  substances 
are  placed  one  within  the  other,  that  on  the  exterior  being 
the  better  conductor.  As  the  substances  employed  have 
almost  the  same  negative  temperature-coefficient,  and  the 
better  conductor  is  on  the  outside,  a  larger  proportion 
of  the  total  current  passes  along  the  surface,  from  which 
light  is  emitted  by  radiation.  The  substances  specially 
applicable  for  this  purpose  are  carbon  and  silicon,  of 
which  the  former  has  a  greater  electrical  resistance  than 
the  latter.  The  method  of  manufacture  is  described  in 
the  preceding  abstract. — W.  C.  H. 

III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

Wood  vinegar.     D.  Hooper.     Indian  Museum  Ann.  Rep. 

1906/7,  14. 
Two  samples  of  pyroligneous  acid  contained  8-5  and  lO'l 
per  cent,  of  acetic  acid  respectively,  the  first  sample  being 
distilled  from  wood,  and  the  second  from  cocoanut  shells. 
This  acid  is  useful  for  coagulating  rubber  latex,  and  its 
preparation  is  recommended  as  a  means  of  utilising  forest 
refuse.— W.  P.  S. 

Patents. 

Wood-distilling    apparatus.     E.    G.    Jewett,    Bellingham, 

Wash.  U.S.  Pat.  863,718,  Aug.  20,  1907. 
The  wood  contained  in  a  crate  is  lowered  into  a  vertical 
retort  set  in  a  furnace,  and  the  top  of  the  latter  is  closed. 
Steam  is  passed  through  a  "  fire-screen "  around  the 
retort  and  becomes  superheated  ;  it  is  then  admitted  into 
the  upper  part  of  the  retort  through  a  number  of  nozzles. 
The  steam,  along  with  the  products  of  distillation,  escapes 
from  the  bottom  of  the  retort  through  a  pipe.  The  crate 
is  divided  into  upper  and  lower  compartments  by  a 
slatted  partition,  under  which  troughs  are  arranged  to 
convey  the  products  of  distillation  from  the  upper  half 
of  the  crate  on  to  the  inclined  bottom  of  the  retort. 

— W.  H.  C. 

Acetone  ;   Industrial  manufacture  of  .     Pag^s  Camus 

et  Cie.  Second  Addition,  dated  March  8,  1907,  to  Fr. 
Pat.  361,379,  April  14,  1905  (this  J.,  1906,  687). 
The  addition  consists  in  employing  thin  layers  of  good 
conducting  material  as  supports  for  the  reacting  or  cata- 
lytic body,  and  in  arranging  the  decomjjoser  so  that  it 
presents  a  surface  of  great  length  but  of  small  diameter. 
The  pyroligneous  acid  is  preheated  and  deprived  of  its 
tar,  before  it  is  delivered  to  the  decomposer,  and  the 
condensation  and  washing  of  the  gas  is  effected  at  in- 
creased pressure. — W.  H.  C. 

Tar ;     Process   and   apparatus   for    treating .     The 

Waterworks,  Lighting,  and  Power  Investment.  Fr. 
Pat.  376,876,  April  18,  1907. 

See  Eng.  Pat.  4427  of  1906 ;   this  J.,  1906,  632.— T.  F.  B. 

Oil  testing  [viscosity  and  flash  point]  apparatus.  W.,  T.  W., 
and  A.  Lees.  Eng.  Pat.  27,036,  Nov.  28,  1906.  See 
XXIII. 

Petroleum  and  other  similar  hydrocarbons  ;    Process  for 

saponifying .     F.  J.  Lothammer  and  C.  Trocquenet, 

Assignors  to  E.  Leon,  Paris.  U.S.  Pat.  804,763, 
Aug.  27,  1907. 

See  Fr.  Pat.  338,036  of  1903  and  addition  thereto  ;    this 

J.,  1904,  655.— T.  F.  B. 

Petroleum  oil  and  spirit,  shale  oil,  resin  oil,  and  similar 

products;  Method  of  purifying  and  deodorising .     A. 

Haller,    P.   Sabatier    and  J.    B.    Senderens.     Fr.    Pat. 
370,496,  June  14,  1906. 
The  vaporised   liquid  under  treatment  is  passed,  along 
with  a  current  of  hydrogen  or  a  gaseous  mixture  rich  in 


Sept.  30,  1907.] 


Cl.   IV.— colouring   matters   &   DYESTUFFS. 


1003 


hydrogen  (e.g.,  water-gas,  coal-gas,  etc.)  over  metals  {e.g., 
nickel,  copper,  cobalt,  iron,  platinum,  etc.)  in  a  divided 
state  and  heated  to  a  temperature  between  100°  and 
350°  C.  Impurities  in  the  oil,  likely  to  affect  the 
above  metals,  are  removed  by  fkst  passing  the  oil  vapours 
through  a  column  of  copper  heated  above  350°  C.  For 
treating  crude  oil,  the  method  may  be  combined  with  the 
distillation  process. — C.  S. 

Petroleum    spirit ;    Method    of    purifying    ,    and   the 

resulting  product.  A.  Fama.  Fr.  Pat.  376,601,  April  U, 
1907.  Under  Int.  Conv.,  April  12,  1906. 
Heavy  petroleum  spirit  (sp.  gr.  0-700 — 0-750)  is  purified 
by  emulsifying  it  with  oxidising  agents,  such  as  potassium 
bichromate,  potassium  permanganate,  barium  dioxide, 
chloric  acid,  chlorates  or  perchlorat«s,  which  disengage 
a  certain  quantity  of  ozone  in  presence  of  sulphuric  acid 
or  other  strong  mineral  acids  :  or  the  spirit  may  be  treated 
with  ozone  directly.  The  product  is  said  to  be  free  from 
the  impurities  that  otherwise  render  it  unsuitable  for  use 
in  internal  combustion  motors. — C.  S. 

Sulphuric  acid,  spent,  of  different  origins  ;   Process  for  the 

regeneration  of .     J.  Fleischer.     Ger.  Pat.  182,846, 

July  22,  1906.     See  VIL 

IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Dyestuff   of   the   antique   purple   from   Murex   brandaris. 

P.  Friedlaender.  Monatsh.  Chem.,  1907,  28,  991—996. 
The  dyestuff  extracted  from  J\Iure.v  brandaris  by  digestion 
with  dilute  hydrochloric  acid  (1:1)  on  the  water-bath 
until  almost  dry,  and,  after  washing  with  hot  water, 
alcohol,  and  ether,  extraction  with  anisol,  separates  from 
nitrobenzene  in  blunt  crystals  with  a  coppery  lustre.  It 
is  insoluble  in  all  the  ordinary  solvents,  but  dissolves 
slightly  in  high-boiling  hydrocarbons,  quinoline,  phenol, 
and  aniline  \vith  a  blue-violet  colour.  It  resembles  Indigo 
very  closely,  but  differs  from  this  in  being  more  insoluble 
and  also  in  being  only  slightly  soluble  in  sulphuric  acid 
in  the  cold,  giving  a  red-violet  coloration,  which  on  gently 
warming,  becomes  brownish-violet.  On  the  addition  of. 
water  to  this  solution,  a  red-violet  precipitate,  apparently 
of  the  original  substance,  is  obtained.  With  fuming 
sulphuric  acid,  sulphonation  takes  place  with  formation 
of  a  blue  colour,  and,  on  standing,  red-violet  flakes 
separate.  The  dyestuff  behaves  like  Indigo  on  treatment 
with  alkaline  reducing  agents,  giving  a  pale  yellow  vat 
from  which  however,  on  contact  with  air,  the  colouring 
matter  separates  in  red-violet  flakes.  The  quantity  of 
dyestuff  hitherto  obtained  (0-15  grm.)  was  too  small 
to  allow  of  quantitative  analysis  or  dyeing  experiments, 
but  it  was  found  to  contain  nitrogen  and  no  sulphur. 

—J.  C.  C. 

Datisca  Cannabina  ;  Dyestuffs  from  the  root  of  — — .  //. 
A.  Korczynski  and  L.  Marchlewski.  Anz.  Akad.  Wiss., 
Krakau,  1907,  124—127.  Chem.  Zentr.,  1907,  2, 
700—701.  (See  this  J.,  1906,  1088.) 
Tetrabenzenesulphoyldatiscetin,  Ci5H606(SOo 0^115)4, 
is  obtained  by  adding  gradually  12-3  grms.  of  Senzene- 
sulphonic  chloride  to  a  solution  of  5  grms.  of  datiscetin 
in  50  grms.  of  pyridine  at  0°  C.  After  standing  for 
24  hours,  the  mixture  is  poured  into  dilute  sulphuric 
acid,  and  after  2  days  more,  the  new  compound  is  separated, 
and  re-crystallised  from  acetic  acid.  It  forms  white 
needles,  melting  at  188°  C,  fairly  easily  soluble  in  glacial 
acetic  acid,  almost  insoluble  in  alcohol  and  ether.  The 
glucoside  from  which  datiscetin  is  derived,  after  drying 
over  phosphorus  pentoxide,  has  the  composition, 
C2iH220i2-  On  hydrolysis  it  yields  56  per  cent,  of 
datiscetin  and  33  per  cent,  of  dextrose. — A.  S. 

Patents. 

Dyestuffs  of  the  triphenylmethane  series  and  of  intermediate 

products;  Manufactureof .     A.  G.  Bloxam,  London. 

From  Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat.  20  124 
Sept.   10,  1906. 

See  Fr.  Pat,  369,696  of  1906  ;  this  J.,  1907,  194.— T.  F.  B. 


Monoazo  dyestuffs  ;;  Manufacture  of .     R.  B.  Ransford, 

Upper  Norwood.     From  L.  Cassella  und  Co.,  Frankfort, 
Germany.     Eng.  Pat.  22,021,  Oct.  5,  1906. 

Dyestuffs  which  give  very  fast,  yellowish-brown 
shades  on  wool  after  treatment  with  bichromate, 
are  obtained  by  combining  diazotised  o-aminophenol 
derivatives  with  m-diaminodiphenyl-  or  m-diamino- 
phenylnaphthylether  sulphonic  acids  of  the  general 
formula,  (NH2)2C6H3.0.Ar.S03H,  when  Ar  represents 
C6H4  or  CioHe-  The  latter  compounds  are  obtained  by 
condensing  dinitrochlorobenzene  with  phenol-  or  naphthol- 
sulphonic  acids  in  alkaline  solution,  and  subsequently 
reducing  the  nitro-compounds. — T.  F.  B. 

3-Oxy-[hydroxy-]{l)-thionaphthene ;,  Production    of    deriva- 
tives of .     J.  Y.  Johnson,  London.     From  Badische 

Anilin    und    Soda    Fabrik,    Ludwigshafen,    Germany. 
Eng.  Pat.  26,190,  Nov.  19,  1906. 

See  Fr.  Pat.  374,287  of  1907  ;  this  J.,  1907,  757.— J.  C.  C. 

Lake ;  Colouring  matter .     C.  Immerheiser,  Assignor 

to  Badische  Anilin  und  Soda  Fabr.     U.S.  Pat.  863,396, 
Aug.   13,  1907.     See  XIIIA. 

Methylthiophenol-ortho-carboxylic     acid     and     derivatives 

thereof ;  Manufacture    of .     0.     Imray,    London. 

From  Meister,  Lucius  und  Briining,  Hoechst  on  Maine, 
Germany.     Eng.   Pat.   593,   Jan.   9,    1907. 

Methylating  agents  are  caused  to  react  with  thiophenol- 
carboxylic  acid  or  its  derivatives,  or  with  intermediate 
products  obtained  in  the  preparation  of  the  latter.  Thus 
the  parent  material  may  be  the  product  of  reaction  of 
diazotised  o-aminobenzoic  acid  on  a  soluble  metallic 
sulphide,  or  it  may  be  an  ethereal  thiocarbonate  of  the 

general  formula,  C6H4<^^-^ Jj^  j^j.or  a  thiocyanogen 
compound  of  the  formula,  C6H4<^^-^^  jjj,  etc. 


(2)' 


— F.  M. 


[Azo]  dyestuffs  fast  to  acid  ;  Process  of  making  substantive 

•     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Fr.  Pat.   370,888,  April  18,   1907.     Under  Int.   Conv., 
April  25,   1906. 

See  Eng.  Pat.  9548  of  1907  ;  this  J.,  1907,  960.— T.  F.  B. 

Dyestuffs;  Manufactureof  new  substantive .  O.  Imray, 

London.     From  Soc.  of  Chem.  Ind.  in  Basle,  Switzerland. 
Eng.  Pat.  6814,  Mar.  21,  1907. 

The  tetrazo-derivative  of  an  azoxyamine  or  an  azoamine 
is  combined  with  two  molecular  proportions  of  substituted 
amino-naphtholmono-  or  di-sulphonic  acids  containing 
an  aminoarylacidyl,  an  anhydroaminoarylacidyl,  an 
aminoarylthiazole  or  an  aminoaryloxazole  group  having 
a  heteronuclear  amino-group.  One  molecular  proportion 
of  one  of  these  acids  and  one  molecular  proportion  of 
another  or  of  a  phenol-  or  naphthol-carboxylic  or  -sulphonic 
acid  may  also  be  used.  The  dyestuffs  obtained,  dye 
cotton  direct  and  when  diazotised  on  the  fibre  or  'm 
substance  and  developed  with  naphthol  or  a  naphthol 
derivative,  yield  shades  varying  from  orange  to  blue-red 
which  are  fast  to  acids  and,  in  some  cases,  very  fast  to 
washmg.  Example  1  :  The  tetrazo-derivative  of 
m-diaminoazoxybenzene  is  combined  with  two  molecular 
proportions  of  JH-aminobenzoyl-2-amino-5-naphthol-l  : 
7-disulphonic  acid  in  alkaline  solution.  Example  2  :  The 
tetrazo-derivative  of  azoxytohiidine  (from  p-nitro-o- 
toluidine)  is  combined  with  one  molecular  proportion  each 
of  m-aminobenzoyl-2-amino-5-naphthol-l  :  7-disulphonic 
acid  and  »w-aminobenzoyl-2-amino-8-naphthol-6-sulphonic 
acid  in  alkaline  solution.  Example  3 :  The  tetrazo- 
derivative  of  the  first  example  is  combined  with  one 
molecular  proportion  of  »«-aminobenzoyl-2-aniino-5- 
naphthol-1  :  7-disuIphonic  acid  in  alkaline  solution,  and 
the  intermediate  product  combined  with  one  molecular 
proportion  of  1  :  4-naphtholsulphonic  acid  in  neutral  or 
faintly  alkaline  solution. — J.  C.  C. 
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Telrazo  di/estuffs  :  Production  of  stib^antive .    Societe 

pour  I'ludustrie  Chiiuique  a  Bale.  First  Addition, 
dated  June  22.  HHW.  to  !■>.  Pat.  337.449.  l>c.  5,  1903. 

t^EK  Eng.  Pat.  tkSU  of  1907  ;    preceding.— T.  F.  B. 

A:odvf.^uff :  Block  mordant .    A.  L.  La.-5ka,  OlTenbach 

on  the  Maine,  Assignor  to  Chem.  Fabrik  Griesheim 
Elektron.  Frankfort,  Germanv.  U.S.  Pat.  863,290, 
Aug.  13.  1907. 
By  combining  diazotised  o-aminophenol  or  its  derivatives 
with  2.S-dihydroxynaphthaleue-6-suli)honic  acid,  a  dye- 
etuff  is  obtained  *'  ■which  dyes  cotton  from  an  acid  bath  " 
in  bordeaux  to  black-violet  shades,  which  become  deep 
black  on  chroming. — F.  M. 

LeueogaUoci/anints  I  Process  of  makitig    .      C.  De  la 

Happe,  Assignor  to  Tlie  Firm  of  Dye  Works,  formerly 
L  Durand,  Hugiienin  and  Co..  Basel,  Switzerland. 
U.S.  Pat.  863.907.  Aug.  20.   1907. 

Thk  leucogallocyauine  corresponding  to  the  gallocyanine 
derived  from  nitrosodimethylaniline  and  gallic  acid  is 
heated  to  100^"  C.  w  ith  water  in  ])reseuce  of  an  alkali  oxide, 
whereby  a  leucogallocyanine  is  obtained  which  corresponds 
to  the  gallocyanine  derived  from  pvrogallol. — J.  C.  C. 

Leucogallocyanine  derived  from  pyrogallol ;  Process  of  -pre- 
paring a .     Mannf.  des  Mat.  Col.,  ancien.  L.  Durand, 

Huguenin  et  Cie.  Fr.  Pat.  377,024,  April  20,  1907. 
Under  Int.  Conv.,  Jan.  21,  1907. 

Skk  U.S.  Pat.  863,907  of  1907  ;    preceding.— T.  F.  B. 

DytMuffa  by  condensing  gallocyanines  with  aromatic 
diamines  7  Production  of  greenish-blue  ,  and  con- 
version of  the  dytstuffs  into  leitco-compounds.  Mannf. 
des  Mat.  Col.,  ancien.  L.  Durand,  Huguenin  et  Cie. 
Fr.  Pat.  376.794,  April  16,  1907.  Under  Int.  Conv., 
Sept.  25.   1906. 

Seb  Eng.  Pat.  21.949  of  1906  ;  this  J.,  1907,  403.— T.  F.  B. 


?.— PREPARING,      BLEACHING,       DYEING 

PRINTING,       AND    FINISHING      TEXTILES 

YARNS.    AND     FIBRES. 

Dyeing    of    vW    with    Crystal    Scarlet  ;     Distribution    of 

acid  and  base  in  the  .     E.  Knecht.     J.  Soc.  Dyers 

and  Col.,  1907.  23.  230. 

Thk  author  has  studied  the  behaviour  of  the  pure  magne- 
>inm  salt  of  CYy.stal  Scarlet  towards  wool  when  dyed  in 
a  bath  containing  sulphuric  acid.  At  the  end  of  one  hour 
the  amount  of  dvestuff  remaining  in  the  bath  was  about 
1|  per  cent,  of  the  original  amount,  and  the  whole  of  the 
magneitium  wan  found  in  solution.  When  the  magnesium 
■ah  of  the  dyestuff  i.s  treated  with  sulphuric  acid,  about 
9H  f>er  cent.  <»eparate«  from  the  hot  solution  unchanged. 
and  fh"  author  f^onsiders  that  the  relatively  small  amount 
(>'      '  id  which  is  lUx-rated  by  the  excess  of  .«ulphuric 

•  dye-bath  is  taken  uj)  by  the  fibre,  and,  the 

Ix'ing   thus   disturbed,    more   of   the   salt   is 
'i  ;  and  the  reaction  proceeds  in  this  wav  until 

d  rni.lete.— J.  C.  C. 

Patbsts. 

TextUf  fifjr's  from  woody  jilants  or  from  jjlnnts  crmtaining 
"  »alicir.    acids";   Process   and   aj/jfirfdns   for  the  pro- 

-j  '<■■-    „f    .     ,Soc.    Anon.   }h>ut    L' Acquisition    et 

tion  des  Brevets  Typha.  Fr.  Pat.  370,016, 
.-  1907. 
The  pUctA  f.g.,  reedx  or  rushe*.  are  dlKextcd  under  j»resHure 
wrth  &  •oiution  of  m&gnexiiim  bisulphite,  whi'h  ha«  U;en 
jmviftf»\y  neutralised  with  an  ammoniacal  solution  of 
•odium  farlK/nat/'.  The  jn-fKhirt  thus  obtained  is  washe<I 
in  a  machine  f  f m* i- f  in g  of  a  niirnl>er  of  small  "  <  radles  " 
whieb  have  perforated  Ixittoms  and  are  carrif<l  by  an 
»ndl*^ii  band.  The  material  to  1*  washed  is  placed  in 
th«>  "  cradle*  "  and  these  then  pass  underneath  a  s<Ties 
o(  pipe*  which  diacharge  water  dirertlv  en  to  the  material. 

—P.  F.  r. 


Silk,    artificial ;     Process   for   preparing   initial   matericd 

for    the    manufacture    of .     Hanauer  Kunstseide- 

fabrik.  Fr.  Pat.  377,326,  May  1,  1907.  Under  Int. 
Conv.,  May  2,  1906. 

See  U.S.  Pat.  839,825  of  1907  ;  this  J.,  1907,  340.— T.  F.  B. 

Artificial  silk  filaments  from  7iitroceUidose  ;    Process  for 

the    manufacture    of    .        Kunstfaden  Ges.m.b.H., 

Jiilich,  Germanv.  Ens.  Pat.  27,527,  Dec.  3,  1906. 
Under  Int.  Conv.,  Dec.'4,  1905. 

See  Fr.  Pat.  371,544  of  1906  ;  this  J.,  1907,  468.— T.  F.  B. 

Artificial  textile   fibres  ;     Manufacture  of    .     Verein- 

igte  Glanzstoff-fabriken,  Elberfeld,  Germany.  Eng. 
Pat.  16,495,  July  18,  1907.  Under  Int.  Conv.',  Aug.  3, 
1906. 

The  threads  or  fibres  passing  from  the  nozzles  through 
the  precipitating  liquor,  are  laid  iu  groups  on  conveying 
bands  which  move  in  an  upwnrd  direction,  at  a  speed 
regulated  to  the  rate  of  flow  from  the  nozzles.  On  these 
bands  the  fibres  are  washed  or  irrigated  (on  the  counter- 
current  principle,  so  that  the  chemicals  used  can  be 
easilyrecovered)  to  free  then;  from  the  precipitating  liquid, 
and  then  passed  to  cylinders  upon  which  they  are  dried. 

— F.  M. 

Filaments   out    of   viscose   or   similar   viscous   material ; 

Process  for  forming .     C.   A.    Ernst,   Lansdowue, 

Pa.  ;  Assignor  to  S.  W.  Pettit,  Philadelphia,  Pa.  U.S. 
Pat.  863,793,  Aug.  20,  1907. 

SoDA-CELLULOSE,  obtained  by  treating  cellulose  with 
sodium  hydroxide,  is  subjected  to  the  action  of  carbon 
bisulphide,  and  the  cellulose  xanthate  thus  formed  is 
dissolved  in  an  alkaline  solvent  which  contains  sodium 
sulphite.  The  freshly- prepared  viscose  solution  is  then 
ejected  through  minute  apertures  into  a  coagulating 
bath  having  a  slightly  acid  reaction.  A  dilute  solution 
of  sodium  bisulphite  can  be  used  for  this  purpose.  The 
filaments  thus  prepared  are  immersed  in  a  second  bath  of 
sodium  bisulphite  solution,  until  the  coagulated  viscose 
has  been  completely  transformed  into  cellulose. — P.  F.  C. 

Alcohol  and  ether  contained  in  artificial  silk,  hair,  films, 
and  all  products  obtained  by  forcing  a  collodion  solution 

through  an  orifice  ;    Recovery  of  the  mixture  of . 

Soc.  pour  la  Fabr.  en  Italic  de  la  Soie  Artif.  par  le 
Precede  de  Chardonnet.  First  Addition,  dated 
Mar.  11,  1907,  td  Fr.  Pat.  367,803,  July  6,  1906. 

According  to  the  principal  patent,  the  products  obtained 
by  forcing  a  collodion  solution  through  an  orifice,  are 
washed  either  by  pure  water,  or  by  an  aqueous  solution 
of  some  metallic  salt,  which  is  led  through  a  perforated 
pipe  placed  above  the  bobbins  or  rollers  on  which  the 
product  is  being  wound.  In  the  present  addition  an 
apparatus  is  described  which  is  applicable  to  rollers  or 
bobbins  which  are  driven  by  a  rotating  cylmder  with 
which  they  are  in  contact.  Around  the  lower  half  of  the 
driving  cylinder,  a  hemi-cylindrical  trough  is  aiTangcd, 
into  which  the  washing  liquor  is  led  at  one  end  by  a  pipe 
which  almost  touches  the  bottom,  leaving  by  an  over- 
flow pipe  at  the  other  end  of  the  trough.  The  overflowing 
liquor  is  run  either  into  the  next  trough  if  several  are 
being  used,  or  into  the  distilling  apparatus.  When 
the  machine  is  working,  the  ra])idly  rotating  cylinder 
carries  with  it  some  of  the  washing  liquid  which  is  thus 
brought  into  intimate  contact  witli  the  product  which 
is  being  wound  on  the  bobbins.  It  becomes  charged 
with  the  mixture  of  alcohol  and  ether  and  then  falls  back 
into  the  trough. — P.  F.  C. 

Fibrous  materials  ;    Process  of  and  apparatus  for  rating 

or  degumming  and  subsequently  cleaning  or  drying 

preparatory  to  obtaining  the  fibre  therefrom.  C.  R. 
Rogers,  Melbourne.     Eng.  Pat.  18,127,  Aug.  13,  1906. 

See  Fr.  Pat.  369,138  of  1906  ;   this  J.,  19o7,  92.— T.  F.  B. 

Fibrosis  material ;   Process  of  retting  or  degumming . 

C.  R.  Rogers,  Melbourne.     U.S.  Pat.  864,565,  Aug.  27, 

1907. 
See  Fr.  Pat.  369,138  of  19U6 ;  this  J.,  1907,  92.— T.  F.  B. 
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Ramie  ;    Process  for  chemically  decorticating  ,   and 

retting  and  degumming  all  textiles  in  a  single  hath.  A. 
Blachon  and  J.  Peretmere.  Fr.  Pat.  377,316,  July  7, 
1906. 

See  Eng.  Pat.  16,142  of  1906 ;  this  J.,  1907,  819.— T.  F.  B. 

Retting  system  and  a  process  for  the  utilisation  of  the 
residual  liquors.  Soc.  Civile  d'Etudes  de  tous  Precedes 
et  Dispositifs  de  Rouissage.  Fr.  Pat.  376,150,  Mar.  26, 
1907.     Under  Int.  Conv.,  Dec.  11,  1906. 

The  apparatus  used  comprises  a  double  series  of  tanks 
which  can  be  connected  or  isolated  at  will.  Fresh  or 
"regenerated"  water  is  run  into  each  tank  by  means  of^a 
pipe  which  reaches  nearly  to  the  bottom  and  then  branches 
into  a  series  of  parallel  perforated  pipes  which  form  a  sort 
of  grating  or  false  bottom.  The  flax  is  placed  upon  this 
grating,  so  that  a  continuous  flow  of  water  through  the 
material  is  obtained.  After  its  passage  through  the  flax, 
the  water  runs  through  a  series  of  overflow  pipes  into  dis- 
charge channels.  The  first  part  of  the  overflow  contains 
the  more  soluble  substances.  It  is  led  through  a  separate 
discharge  channel  and  is  then  pumped  into  a  vessel  where 
the  dissolved  substances  are  recovered.  The  regenerated 
water  is  returned  to  the  tanks.  The  rest  of  the  overflow, 
which  contains  a  much  smaller  proportion  of  soluble 
matter,  is  pumped  into  a  different  tank  and  separately 
treated.  In  each  case  the  water  is  regenerated  by  the 
addition  of  chalk,  potassium  carbonate,  or  a  suitable 
basic  salt,  and  the  precipitated  organic  matter  can  be 
used  as  a  manure. — P.  F.  C. 

Fata  •    Method  of  saponifying in  globular  state  by 

means  of  alkali  carbonates,  and  application  thereof 
[cleansing  textiles}.  E.  de  Grousseau.  Fr.  Pat.  376,122, 
March  25,  1907.     See  XIL 

Felting  animal  fibres  •    Method  of  .     G.  Ita,  Vienna. 

Eng.  Pat.  28,375,  Dec.  12,  1906. 

See  Fr.  Pat.  372,405  of  1906  ;  this  J.,  1907,  525.— T.  F.  B. 


Two-coloured  or  many-coloured  effects  in  fabrics  dyed  in 

the     piece  ,•      Producing .     R.     O.     Biedermann, 

Barmen,  Germany.     Eng.  Pat.  2356,  Jan.  30,  1907. 

A  SUITABLE  metallic  powder,  such  as  zinc  dust  or  finely- 
divided  aluminium,  is  fixed  on  to  part  of  the  undyed 
thread  by  means  of  some  suitable  binding  agent  such  as 
albumin  or  collodion.  The  fabric  is  then  woven  and 
dyed  with  a  dyestuff  which  is  reducible  by  hydrosulphite, 
but  is  stable  to  sulphurous  acid.  The  dyed  piece  is  next 
passed  through  a  warm  bath  of  sulphurous  acid  ;  the 
metallic  powder,  with  which  some  of  the  threads  are 
impregnated,  reduces  the  sulphurous  acid  to  hydrosulphite, 
which  at  once  discharges  the  colour  of  the  impregnated 
threads.  Variegated  effects  can  be  obtained  by  dyeing 
the  thread,  before  impregnation,  with  a  dyestuff  which  is 
stable  to  hydrosulphite. — P.  F.  C. 

Textile    fibres ;     Apparatus    for    treating    [dyeing]    . 

R.  G.  Campbell,  Greensboro,  N.C.     U.S.  Pat.  856,029, 
June  4,  1907. 

The  fibres,  in  the  form  of  separate  strands  of  warp,  are 
unwound  from  the  warp  beams  and  travel  over  the  guiding 
rollers,  7,  towards  the  vat,  6,  which  contains  the  dye- 
liquor  or  the  like.  The  warps,  after  being  separated  by 
the  guide  fingers,  11,  pass  down  to  the  bottom  of  the 
tank  and  travel  through  the  liquid  contained  in  it.  During 
their  passage  they  are  guided  by  a  series  of  rollers,  8,  each 
of  which  is  provided  with  grooves  in  order  to  keep  the 
warps  separate.  On  leaving  the  tank,  the  material  enters 
the  nip  of  two  rollers,  13  and  15,  which  draw  the  warps 
through  the  machine  and  also  squeeze  out  most  of  the 
liquor  they  contain.  The  lower  roller  is  connected  to  the 
driving  shaft.  The  warps  are  next  separated  and  passed 
over  two  sets  of  guiding  rollers,  30  and  31,  each  warp 
having  a  separate  roller.  They  are  then  led  into  a  second 
vat  which  is  placed  at  the  side  of  the  first  and  is  similar 
to  it.  The  drawing  roller  over  which  the  warps  pass  on 
leaving  this  second  vat,  is  mounted  on  the  same  shaft  as  the 
corresponding  roller  of  the  first  vat  and  is  of  equal 
diameter.     The  warps  are  therefore  kept  at  a  constant 
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tension  during  their  ^tassage  through  the  whole  apjiaratus. 
After  passing  through  the  second  pair  of  squeezinji  rollers, 
the  warps  travel  to  the  winding  machines. — P.  1*.  C. 

Dyiing,  bleaching,  and  sizing  cotton  warps  '    Apparatus 

for .     J.    Hartley,    Springtield,    .Mass.     U.S.    Pat. 

854!,0<>!»,  J  "DP  25,  liKi":. 


Dyeing  frame. 


W.   Hannah,  Paterson,  N.J. 
861,649,  July  30,  1907. 


U.S.  Pat. 


A  KECTANGULAB  frame  carries  a  number  of  removable 
rods.  The  material  to  be  dyed  is  supported  (in  the 
stretched  condition)  between  these  rods,  and  the  frame 
then  lowered  into  the  dye-bath. — F.  M. 


A  LARCK  tank  is  divided  into  four  compartments  1,  2,  3 
and  4  (oee  Fig.)-     The  first  is  used  as  the   dye-vat,  the 
•econd  as  a  steam-chest,  the  third  as  a  washing  tank,  and 
the  fourth  may  contain  suitable  sizing.     Pairs  of  suitable 
squeezing  rollers,   10,  are  arranged  above  the  partitions 
and  also  at  the  outer  end  of  the  sizing  vat.     The  threads 
are  guided  over  the  roller,  18.  and  then  pass  between  the 
small  ends  of  two  crmical  rollers,  21,  which  taper  in  the 
same  direction.     The  threads  next  travel  down  to,  and 
underneath,   a   guiding   roller   which    Ls   placed   near  the 
bottom  of  the  dye-vat.     From  here  they  pass  up  to,  and 
orer  a  central  roller  whifh  is  also  immersed  in  the  dye- 
liquor,   and   finally   dci»cend   to  a   third   roller,   28.     The 
wcrpn  then  leave  the  tank  and  yiass  over  the  lower  conical 
rcdler  for   the   necond   time   and   again   descend   into  the 
dve-vat.     Thi»   i*  rejieated   for  a  numl»er  of  operations, 
tfc*  threads   Ijeing  led  ea<^h  time  over  a  portion  of  the 
roller.  21,   of  greater  diameter  and  running  at  a  greater 
peripheral  speeid.     By  this  means  the  formation  of  slack 
of  the   warp»«.   during   the   dyeing   ojicration,    is   entirely 
prevented.     After  leaving  the  dye-vat  for  the  ]ii.Ht  time, 
the  threads  yj***  l*-twefn  the  firnt  j)air  of  squeezing  rollers 
and  then  alternately  under  and  over  each  of  a  scries  of 
liorizontal  rollers  arranged  inside  the  steam-box,  2.  which 
M  jirovided  with  a  numU-r  of  perforated  steam-pijies,  so 
arranged  that  the  Mteam  doe*  not  jilay  directly  on  to  the 
warj*.     After  ^teaming,  the  thrf-adx  are  again  squeezed 
and  then  travel  through  the  washing  tank,  3,  by  way  of 
the  roller".  33.      Aft#T  a  yiassage  through  the  third   pair 
of  squeezing  rollers,  the  warp*  finally  pas«  through  the 
•kinf  Unk.  4.— P.  F.  C 


Dye-houses  or  bleacheries  r     Means  for  verdilaling 

J.  H.  Lorimer,  Philadelphia,  Pa.  U.S.  Pat.  862,981, 
Aug.  13,  1907. 
The  ceiling  of  the  dye-house  is  inclined  upwards  towards 
the  sides.  Flues  are  arranged  here,  up  which  any  noxious 
gases,  steam,  etc.,  can  escape,  whilst  fresh  air  enters  at 
the  lowest  point  of  the  ceiling,  the  current  being  made  to 
divide  by  a  screen  which  runs  along  the  dye-house  just 
below  the  lowest  part  of  the  ceiling.  The  fresh  air  may  be 
warmed  if  necessary. — F.  M. 

D>ieing  machine.     R.  P.  Smith  and  G.  E.  Drum,  Phila- 
delphia, Pa.     U.S.  Pat.  863,460,  Aug.  13,  1907. 
A   PERFORATED   receptacle   (with   perforated   lid),    fitting 
into  a  dye-vat,  is  hinged  to  the  side  of  the  latter  so  that 
after  the  dyeing  is  finished,  the  machine  can  be  emptied 
by  tilting  up  the  inner  vessel.     A  passage  connects  the 
upj»er  and  lower  portions  of  the  dye-vat,  and  means  for 
circulating  the  dye-liquor  are  provided.— F.  M. 
Brown    shades    on    the    fibre  l     Production    of    — — .     H. 
Schmid,    Mulhouse,    Assignor   to   Badische   Anilin   unci 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.     U.h. 
Pat.  863,761,  Aug.  20,  1907. 
See  Fr.  Pat.  357,472  of  1905  ;  this  J.,  1906,  120. -T.  F.  B. 

Di/eing   fabrics   in   the    width  with  forward  7novement  of 

the   clothe     Mfichine  for .     W.    Peters.     Fr.    Pat. 

376,146,  Mar.  26,  1907. 
This    machine    is    a   variation    of   the    ordinary   jigger, 
it«    chief    characteristic    being     that     the    dye-beck    is 
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•divided  into  three  compartments  by  two  transverse 
partitions.  The  middle  compartment  is  provided  with 
a  well-fitting  false  bottom,  which  can  be  raised  or  lowered. 
The  two  partitions  are  provided  with  holes  near  their 
bases,  which  place  the  two  outside  compartments  in 
connection  with  one  another  when  the  false  bottom  is 
raised.  The  winding  rollers  of  the  jigger  are  fixed  in  the 
usual  manner,  but  the  guiding  and  tension  rollers  are  so 
arranged  that  the  cloth  does  not  enter  the  middle  com- 
partment. At  the  beginning  of  the  dyeing  operation,  the 
three  compartments  are  all  filled  with  the  dye-liquor. 
The  cloth  is  then  unwound  from  one  roller  and  passes 
through  the  dye-liquor  contained  in  the  two  outside  com- 
partments on  its  way  to  the  other  winding  roller.  As 
soon  as  about  one-third  of  the  material  has  left  the  first 
winding  roller,  the  false  bottom  of  the  middle  tank 
is  raised  slowly.  The  dye-liquor  contained  in  the 
middle  compartment,  runs  over  the  tops  of  the  partitions 
into  the  two  outside  compartments.  The  rate  of  this 
transference  is  so  adjusted  that  when  the  whole  of  the 
fabric  has  travelled  through  the  machine,  about  one-third 
of  the  contents  of  the  middle  compartment  has  run 
into  the  outside  compartments.  The  machine  is  then 
reversed  and  the  false  bottom  is  further  raised  at  such  a 
rate  that  when  the  material  has  passed  for  a  second  time 
through  the  machine,  the  whole  of  the  dye-liquor  which 
was  contained  in  the  central  compartment,  has  been 
transferred  into  the  two  outer  divisions  of  the  tank.  The 
devices  for  raising  the  false  bottom  of  the  middle  compart- 
ment are  then  automatically  thro'wn  out  of  action,  and 
the  false  bottom  is  lowered  below  the  holes  near  the  bases 
of  the  partitions,  thus  placing  all  three  compartments  in 
communication.  If  necessary,  a  further  quantity  of  dye- 
stuff  may  be  added  to  the  whole  bath,  and  the  operations 
repeated.  It  is  claimed  that  perfectly  even  dyeings  are 
obtained  by  this  process. — P.  F.  C. 

Printing    textiles.     Calico    Printers'    Assoc,    and    E.    A. 

Fourneaux,  Manchester.     Eng.   Pat.,  29,134,  Dec.  21, 

1906. 
If,  in  the  production  of  insoluble  azo-colours  on  the  fibre, 
the  material  be  padded  as  usual  with  /8-naphthol  for 
instance,  then  printed  with  an  omega-methj'l-sulphonic 
acid  (obtained  by  treating  an  aromatic  amine  with  a 
formaldehyde-bisulphite  compound)  and  finally  dyed, 
padded  or  cover-printed  with  a  diazotised  solution  of 
paranitraniline,  a  red  will  result  where  the  diazo  body 
comes  into  contact  with  ^-naphthol,  but  a  purple  shade 
will  be  produced  at  those  parts  which  have  been  printed 
with  the  omega-compound.  The  novelty,  is  the  discovery 
of  the  fact  that  where  /i-naphthol  and  the  omega-com- 
pound are  present  together,  diazo  compounds  exert 
a  selective  affinity  for  the  latter  and  combine  mainly  or 
•entirely  with  it. — F.  M. 

Indigo  dyeMuffs  on  animal  and  vegetable  fibres  ;    Printing 

of .     Badische  Anilin  und  Soda  Fabrik.     Fr.  Pat. 

376,436,  Feb.  12, 1907.     Under  Int.  Conv.,  Dec.  24,  1906. 

Indigo  and  other  similar  dyestuffs  can  be  fixed  by  the  aid 
of  formaldehyde-hydrosulphites  or  formaldehyde-sulph- 
oxylates  in  the  presence  of  feeble  bases  or  of  substances 
which  behave  as  such  when  heat«i.  Suitable  reagents 
ior  this  purpose  are  zinc  oxide,  sodium  sulphite,  zinc  car- 
bonate, etc.  Example: — 160  grms.  of  zinc  oxide  are 
mixed  to  a  fine  paste* with  130  grms.  of  glycerin,  and 
100  grms.  of  indigo  (20  per  cent.)  together  with  a  solution 
of  60  grms.  of  Rongalite  C  in  150  grms.  of  water  are  added. 
The  mixture  is  thickened  with  400  grms.  of  British  gum 
(1  :  ] ).  The  fabric  is  printed  with  the  paste  and  well 
•dried,  then  steamed  for  two  minutes  out  of  contact  with 
air  in  the  Mather-Platt  and  finally  washed. — P.  F.  C. 

Hydrosulphite  comfounda  which  can  be  used  for  discharging 

colours ;    Production   of  stable   .     Ges.    fiir   Chem. 

Ind.    in    Basel.      Fr.    Pat.    376,206,     Mar.    28,    1907. 
Under  Int.  Conv.,  Oct.  1  and  4,  1906. 

Stable  compounds  of  hydrosulphit«s,  which  can  be 
directly  used  for  all  discharge  effects,  are  obtained  by 
causing  anhydroformaldehydeaniline  and  formaldehyde  to 
act  in  quick  succession  on  a  concentrated  aqueous  solution 
•of  sodium  hydrosulphite.     The  products  of  the  reactions 


are  sodium  phenylaminomethylsulphite  (C6H5.NH.CH2. 
O.SOgXa)  and  sodium  formaldehydesulphoxylate 
(OH.CHa.O.SO.Xa).  Example :— 24  parts  of  finely- 
powdered  anhydroformaldehydeaniline,  suspended  in 
200  parts  of  water,  are  mixed  with  52  parts  of  a  75  per  cent, 
solution  of  sodium  hydrosulphite,  and  well  shaken  for  a 
short  time  in  a  closed  vessel.  23 — 30  parts  of  a  30  per 
cent,  aqueous  solution  of  formaldehyde  are  then  added 
rapidly,  and  the  whole  is  allowed  to  stand  for  some  time 
with  frequent  shaking.  The  liquid  is  next  filtered  and  the 
filtrate  is  evaporated  to  diyness  in  a  vacuum.  The 
product  thus  obtained,  if  present  in  the  proportion  of  280 — 
300  grms.  for  each  litre  of  discharge  paste,  is  said  to  give 
a  perfectly  white  discharge  on  Paranitraniline  Red.  An 
analogous  product  is  obtained  by  mixing  a  suitable  pro- 
portion of  anhydroformaldehydeanilinebisulphite  with 
sodium  formaldehydesulphoxylate  (Hydrosulphite  N.F. 
cone,  or  Rongalite  C),  or  with  the  commercial  mixture  of 
sodium  formaldehydesulphoxvlate  and  formaldehyde- 
sulphite  (Hj'drosulphite  X.F.,'Hyraldite  A).— P.  F.  C. 

Naphthylamine  Claret ;    Process  for  the  preparation  of  a 

which  can  be  easily  discharged.     L.  Cassella  und  Co. 

Gcr.  Pat.  181,721,  Feb.  11,  1906. 

A  Naphthylamine  Claret  which  can  be  readily  discharged, 
is  obtained  by  using  a  f3-naphtholsulphonic  acid,  especially 
the  2.7-acid,  in  place  of  a  portion  of  the  /3-naphtho'l 
ordinarily  employed. — A.  S. 

Linen  ;    Waterproof-coated ,  and  process  for  producing 

the    same.     E.    A.    Closmann,    Tegel,    Germany.     U.S. 
Pat.  861,435,  July  30,  1907. 

Starched  and  ironed  linen  is  coated  with  a  solution 
of  pjToxylin  in  aniyl  acetate,  containing  zinc  white  in 
suspension,  and  then  given  a  final  coating  with  a  clear 
pyroxylin  solution. — F.  M. 

Enamel  for  paper,   cardboard,   and  textiles  ;    Non-inflam- 
mable protective .     L.  L.  Degorce.     Fr.  Pat.  377,039, 

April  20,  1907.     See  XIX. 

Drying    machine    for    textile    materials.     J.  H.    Lorimer, 
Philadelphia,  Pa.     U.S.  Pat.  862,982,  Aug.  13,  1907. 

The  patent  relates  to  a  closed  machine  containing  a 
chamber  in  which  the  air  entering  at  the  bottom  is  heated, 
and  which  communicates  at  the  top  with  the  top  of  the 
chamber  in  which  the  materials  to  be  dried  are  placed. 
The  chimney,  drawing  off  the  moisture-laden  air  from 
the  bottom  of  the  drying  chamber,  passes  through  the 
heating  chamber  and  a  draught  is  thus  produced. — F.  M. 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

Patents. 

Dyeing  paper  with  colours  fast  to  light  and  to  uyiler  ;  Pro- 
cess of  .     C.  G.   Schwalbe,   Darmstadt,  Germany. 

Eng.  Pat.  20,119,  Sept.  10,  1906. 

See  Ft.  Pat.  370,544  of  1906  ;  this  J.,  1907,  253.— T.  F.  B. 

Colour-printing  on  leather  and  skins  ;  Process  for  -  ^. 
A.  Dubois.  First  Addition,  dated  Mar.  27,  1907, 
to  Fr.  Pat.  365,361,  April  18,  1906. 

In  the  principal  patent  the  use  of  solutions  of  basic  dye* 
stuffs  in  alcohol  for  colour-printing  on  leather  and  skins  is 
claimed.  The  present  addition  covers  the  use  of  all 
tinctorial  substances  which  are  soluble  in  alcohol. — P.  F.  C. 


VIL— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Hydrosulphitis  ;•     Import    duty    on in    Mauritius. 

Bd.   of  Trade  J.,   Sept.   5,    1907.     [T.R.] 

A  pROCLAsiATioN  (Xo.  15  of  19<»7),  levies  a  dutv  of  30  centa 
per  1000  kilos,  on  hydrosulphite  powder  (also  invoiced 
and   known  as   blankit)   when   imiK)rted   into  Mauritius 
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Cl.  VII.— acids,  ALKAUS,  &  SALTS,  &  NON-METALLIC  ELEMENTS.        [Sept.  30. 1907. 


for  use  in  local  manufactures.  A  surcharge  of  20  per 
cent,  of  the  dutv  leviable  is  also  imi>osed  under  Ordinance 
No.  21  of  li)04." 

Kitrouj  acid  ;    Determination  of  .   and  its  separation 

from  nitric  acid.  G.  Madema  and  G.  Coffetti.  Gaz. 
chim.  ital..  liX^T.  37,  I..  595— 59S. 
The  author  makes  use  of  the  vigorous  evolution  of  nitric 
oxide  on  adding  acetic  acid  to  a  mixture  of  potassium 
ferrot^-yanide  an<l  alkali  nitrite,  as  a  basis  for  a  method  for 
the  determination  of  nitrous  acid.  The  method  is  carried 
out  with  the  aid  of  the  Lunge  nitrometer,  and  in  order  to 
avoid  the  necessity  of  making  a  correction  for  the  vapour 

tressure  of  acetic  acid,  citric  acid  is  used  in  place  of  the 
itter.  The  authors  used  in  their  experiments  cold  satu- 
rated solutions  of  citric  acid  and  potassium  ferrocyanide, 
and  found  that  the  requisite  correction  amounted  to 
1  mm  of  mercury  for  a  column  of  liquid  about  12  mm. 
high.  The  method  can  be  used  for  the  determination  of 
nitrous  acid  in  presence  of  nitric  acid.  It  possesses  the 
{ollo«-ing  advantages  over  older  methods: — (I),  The 
Tolame  of  gas  can  be  easily  read,  as  there  is  a  sharp  separa- 
tion between  the  mercury  and  the  solution  ;  (2),  less 
mercury  is  used  than  in  Lunge's  method  ;  (3),  the  method 
can  be'applied  to  strong  solutions  ;  (4),  no  strong  acids 
are  used. — A.  S. 

Calciym    carbonate  ;•  Dissociation    of   .     D.    Zavrieff. 

Compt.  rend.,  1907,  145,  428—429. 
The    author    has    repeated    Le    Chatelier's    experiments 
of  1894,  with  additional  precautions  to  secure  uniformity 
of   temperature.     Using   5  grms.    of  calcium   carbonate, 
cither  alone  or  mixed  with  fusible  mixtures  of  alkali  and 
alkaline-earth  carbonates,  and  keeping  the  whole  heated 
at  definite  temperatures  till  equilibrium  was  established, 
the  following  values  were  obtained  :  — 
Tempermture,  'C.         ..       926     910     892     870     840     815     725 
PreMure,  mm.  of  Hg    ..     1022    755     626     500     342     230       67 

—J.  T.  D. 

Cyanofjen  group  in  aaliv  not  readily  dissociated  [e.g.,  in 

mercuric  ci/anide] ;  Determination  of  .     V.  Borelli. 

See  XXIIL 

Patents. 

Contact-chamber  [Jar  sulphuric  anhydride].  W.  C.  Ferguson, 
Flushing,  N.Y.,  Assignor  to  General  Chem.  Co.,  New 
York.  U.S.  Pat.  857,389,  June  18,  1907. 
The  contact  chamber  is  a  relatively  long,  narrow  upright 
tube,  containing  a  series  of  perforated  shelves  on  which 
the  contact  material  is  placed.  The  chamber  Ls  exposed 
to  the  air.  and  is  of  such  dimensions  that  the  cooling  by 
radiation  is  nufficient  to  prevent  the  temperature  within 
the  chamber  from  rising  too  high.  In  order  to  regulate 
the  cooling  by  radiation  under  variations  in  the  atmos- 
pheric condition.-*,  the  chamber  in  furnished  externally 
with  serien  of  ribs,  between  which,  asl>estos  or  other 
beat  non-conducting  material,  jireferabiy  in  the  form  of 
split  ring",  can  be  packed  a-t  required.  Instead  of  asbestos 
ring*,  channein  for  the  pasjtage  of  air,  heated  or  otherwise, 
may  be  jirovided  about  the  chamber,  for  regulating  the 
tenii«-rature. — K.  S. 

Sulphuric  acid  and  anhydride  ;  Manufacture  of  hy 

conlnrt  [chrr/minm  oride].  A.  C.  Matignon,  R.  E.  M. 
Trannov,  E.  Urbain.  A.  Feige,  and  A.  Wrlev.  Fr.  Pat. 
376.629,  April  12,  1W;7. 
The  ane  of  chromium  oxide  in  a  granulated  and  porous 
cooditioQ  aa  contact  material  in  the  manufacture  of 
— Iphafic  acid  and  anhydride,  it  stated  to  enable  the 
proctaa  to  be  f  r^durted  within  the  wide  range  of  tem- 
perature between  43*;  and  iiSi)'  ('.  The  oxide  w  preferably 
obtained  by  f-alcinatif^  of  ammonium  bichromate,  or  of 
chromium  nitrate  or  nimilar  nalt*.  (Jr,  the  liydrated 
oxide  may  be  cal' ined  in  presence  of  a  snlmtance  dis- 
engagir;-  -  :■•  '>  a.i  to  leave  a  jK^rous  oxide  l^-hind. 
Inert  r  h  a<»  aiiU-«to»t  or  pumice,  may  Ije  added 

to  the  '  '.xidc  ha  diluent  if  de<iired.  —  fe.  .S. 

Sulphuric  acid ;  Furifiraiion  of  arsenical .    J.  Kaschen, 

A.  E.  Warring,  and  J.  H.  Shores,  AiwignorH  to  United 
Alkali  Co.,  Ltd,  Liverpool.  U.S.  Pat.  863,940,  Aug.  20, 
Wtl. 

fizz  Fr.  Pat.  363,947  of  1906 ;  thii  J.,  1906,  884.— T.  F.  B. 


Sulphitric  acid  of  different  origins  ;,  Process  for  the  regenera- 
tion of  spent .      J.  Fleischer,     Ger,  Pat.   182,246, 

July  22,   1906. 

The  claim  is  for  the  separation  of  impurities  from  the 
spent  acid  by  means  of  diflfusion  through  suitable  porous 
material.  The  process  is  specially  suited  for  the  treat- 
ment of  the  spent  acid  from  the  jjetroleum  and  paraffin 
industries.  The  acid  is  placed  in  porous  earthenware 
vessels,  which  are  then  immersed  in  water.  Pure  sulphuric 
acid  diffuses  through  into  the  water,  whilst  resinous  and 
tarry  matters  are  left  behind.  It  is  stated  that  with  the 
aid  of  suitable  mixing  devices,  and  by  working  on  the 
counter-current  principle,  the  acid  can  be  completely 
separated,  and  recovered  at  a  strength  of  45° — 50°  B. 

— A.  S. 

Nitric  acid  ';  Process  of  concentrating .  R.  Wolfifensteia 

and  0.  Boaters,  Berlin.  U.S.  Pat.  864,217,  Aug.  27, 
1907. 

See  Fr.  Pat.  371,797  of  1906  ;  this  J.,  1907,  407.— T.  F.  B. 

Sodium  carbonate  ;  Process  for  obtaining in  smalt 

crystals.  H.  Ostermaier.  Ger.  Pat.  182,462,  Feb.  24,. 
1906. 
In  order  to  obtain  small  crystals  without  appliances  for 
stirring  and  for  cooling,  the  concentrated  sodium  carbonate 
solution  is  treated  with  about  5  per  cent,  of  a  concentrated 
solution  of  alkali  silicate.  After  a  few  minutes  the  sodium 
carbonate  begins  to  separate,  and  after  a  few  hours  the 
whole  sets  to  a  mass  of  &ie  crystals,  which  can  be  converted 
into  a  dry,  marketable  product  by  the  addition  of  a  suitable 
quantity  of  anhydrous  sodium  carbonate. — A.  S. 

Barium  cyanide  •  Manufacture  of .     J.  Y.  Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  22,039, 
Oct.  5,  1906. 

See  Fr.  Pat.  370,420  of  1906  ;  this  J.,  1907,  255.— T.  F.  B. 

Nitrides  from  atmospheric  nitrogen ;     Process  for  manu- 
facturing   ,  and  apparatus  therefor.     L.  Roth,  Canth, 

Germany.     Eng.  Pat.  27,828,  Dec.  6,  1906. 

See  Fr.  Pat.  371,397  of  1906 ;  this  J.,  1907,  319.— T.  F.  B. 

Peroxide  of  potassium  or  a  mixture  rich  in  the  same  ^ 

Manufacture  of .     G.  F.  Jaubert,  Paris.     Eng.  Pat. 

7641,  March  30,  1907.     Under  Int.  Conv.,  July  18,  1906. 

An  alloy  of  potassium  with  lead,  zinc,  or  sodium,  is  heated 
moderately  (not  above  300°  or  350°  C.)  in  a  slow  current 
of  air,  whereby,  it  is  stated,  practically  only  the  potassium 
is  peroxidLsed,  and  pure  potassium  })eroxide  or  a  mixture 
rich  in  the  same  is  obtained.  Or,  a  liquid  alloy  of  potas- 
sium and  sodium  may  be  oxidised  by  means  of  air  at  the 
ordinary  temperature,  and  the  potassium  oxide  separated, 
and  converted  into  peroxide  as  described  above.  By 
oxidising  alloys  of  potassium  and  sodium,  very  rich  in 
potassium,  at  as  low  a  temperature  as  possible,  a  mixture 
of  sodium  and  potassium  peroxides  is  obtained. — A.  S. 

Felspar  ;  Extraction  of  potassium  compounds  from . 

A.  J.  Swayzc,  Great  Meadows,  N.J.  U.S.  Pat.  862,676, 
Aug.  6,  1907. 

The  crushed  felspar  is  rendered  amorphous  by  heating 
alone,  and  Ls  then  heated  under  pressure  with  a  strong 
hoiution  of  potassium  hydroxide.  A  solution  of  potassium 
silicate  and  aluminate  is  thus  formed. — F.  Sodn. 

Sulphate  crystals ;     Method  of  recovering .       H.   E. 

Horton,  Waukegan,  and  F.  C.  Gedge.  Evanston,  III., 
Assignors  to  American  Steel  and  Wire  Co.,  Worcester, 
Mass.     U.S.  Pat.  863,279,  Aug.   13,  1907. 

It  is  proposed  to  recover  a  metallic  sulphate  from  its 
acid  solution  by  the  addition  of  the  metal  in  question, 
HO  as  to  sufficiently  neutralise  the  acid.  The  liquid  is 
then  withdrawn  and  evn])orated  to  crystallisation  in  a 
vacuum.  l>eing  artificially  cooled  and  agitated,  in  order 
to  furnish  small  crystals.  The  tanlts  are  so  arranged 
that  the  process  is  continuous. — ^F.  Sodn. 


Sept.  30,  1907.] 


cl.  VIII.— glass,  &c.   cl.  IX.— building  materials,  &c. 
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Ammoniacal  copper  solutions  ;    Preparation  of  .     A. 

Lecoenr,    Rouen,    France.     U.S.    Pats.    863,801    and 
863,802,  Aug.  20,  1907. 

See  Ft.  Pat.  374,277  of  1906  ;  this  J.,  1907,  761.— T.  F.  B 

Ammonium  nitrate  ;    Production  of  .     E.  R.  Caspar! 

and  O.  Nydegger,  Uerdingen.  and  A.  Goldschmidt 
Diisseldorf,  Assignors  to  R.  Wedekind  und  Co.,  Uer 
dingen,  Germany.     U.S.   Pat.  864,513,  Aug.  27,   1907 

See  Fr.  Pat.  369,389  of  1906 ;  this  J.,  1907,  94.— T.  F.  B 

Alkali  chlorides  ;   Process  and  apparatus  for  the  electrolysis 

of .     J.  Billitzer.     Fr.  Pat.  376,329,  April  3,  1907. 

See  XiA. 

Hydrogen  peroxide  ;    Process  for  the  preparation  of  . 

E.  Merck.     Ger.  Pat.  179,826,  March  3,  1905. 
A  PURE  neutral  solution  of  hydrogen  peroxide  is  obtained 
bv  the  action  of  water  or  acids  on   barium  percarbonate. 

—A.  S. 

Alkali  cyanides  ;   Process  for  the  manufacture  of from 

alkali  metal,  nitrogen,  and  charcoal  at  a  high  tempera- 
ture.    0.  Schmidt.     Ger.  Pat.  180,118,  Oct.  10,  1905. 

Alkali  cyanides  are  prepared  by  heating  a  mixture  of 
alkali  metal  and  charcoal  in  atmospheric  nitrogen,  in 
presence  of  an  alkaline-earth  metal,  especially  magnesium. 
It  is  stated  that  the  magnesium  acts  as  a  contact 
substance,  probably  in  accordance  with  the  equations  : — 

3Mg  +  N2  =  Mg3N„  ; 

MgsNo  +  2Na + 2C  =  3Mg + 2NaCN.— A.  S. 

Alkali  cyanates ;    Process  for  preventing  the  decomposition 

of  aqueous  solutions  of on  heating.     W.  Siepermann. 

Ger.  Pat.  180,925,  April  8,  1906. 

The  decomposition  of  aqueous  solutions  of  alkali  cyanates 
on  heating,  is  prevented  by  the  addition  of  a  small  quantity 
of  caustic  alkali. — A.  S. 

Liquid  air  ;    Treatment  of  .     [Separation  of  nitrogen 

and  oxygen.]  H.  Knudsen,  London.  Eng.  Pat.  19,033, 
Aug.  25,  1906. 

The  separator  consists  of  a  series  of  concentric  chambers 
surrounded  by  an  outer  vacuum  chamber.  Each  of  the 
concentric  chambers  communicates,  at  its  lower  end, 
Avith  a  pipe  through  which  liquid  air  is  supplied,  and  is 
surrounded  by  coils  of  pipe  through  which  cooled,  com- 
pressed air  passes  on  its  way  to  the  liquefying  apparatus. 
The  compressed  air  effects  the  vaporisation  of  nitrogen 
from  the  liquid  air,  and  is  itself  cooled,  but  not  to  an 
extent  sufficient  to  liquefy  it.  The  vaporisation  of  the 
nitrogen  is  controlled  by  regulating  the  vacuum  in  the 
outer  chamber.  The  residual  liquid  oxygen  may  be 
gasified  by  passing  it  through  a  coil  surrounding  the 
separator  ;  or  it  may  be  conducted  to  a  storage  tank 
surrounded  by  a  vacuum  chamber,  and  thence  through 
a  coil  surrounding  an  evaporator  into  the  evaporator 
itself.  The  latter  is  filled  Avith  shavings  of  brass  or  other 
non-oxidisable  metal,  and  the  gasified  oxygen  is  collected 
in  cylinders  or  in  a  gasometer. — A.  S. 

Nitrogen  ;    Separation  of  atmospheric  for  the  manu- 

facture  of  nitrogen  cc»npounds.  A.  V.  Cunnington, 
Winnington,  Cheshire.  Eng.  Pat.  25,605,  Xov.  13, 
1906. 

A  mixtuee  of  carbonaceous  fuel  and  limestone  is  burnt 
in  a  lime-kiln  through  which  air  is  passed,  and  the  resulting 
gases,  consisting  essentially  of  carbon  dioxide  and  nitrogen, 
are  passed  through  an  ammoniacal  solution  of  brine,  in 
a  suitable  apparatus,  in  order  to  obtain  practically  pure 
nitrogen  for  use  in  the  manufacture  of  calcium  cyanamide, 
together  with  sodium  bicarbonate  as  a  valuable  by- 
product.— A.  S. 

Air  ;    Separation  of  the  constituents  of  by  means  of 

liquefaction.  L'Air  Liquide  (Soc.  Anon.  p.  I'Etude  et 
r  Exploit,  d.  Proc.  G.  Claude).  Fr.  Pat.  376,270, 
June  6,  1906. 

Ix  processes  utilising  a  liquefaction  of  air  as  precedent 
to  its  separation  into  its  constituents  bj*  fractional  dis- 


tillation, instead  of  increasing  the  cooling  effect  by  the 
regular  admission  of  liquid  air  from  an  independent 
source,  liquid  oxygen  is  so  admitted,  not  to  the  upper 
part  of  the  distilling  column,  but  to  the  lower  part  of  the 
apparatus  in  which  oxygen  resulting  from  the  separation 
of  the  constituents  of  air  is  being  distilled. — E.  S. 

Sulphur ;     Process    of    extracting    from    hydrogen 

sulphide  and  from  gases  containing  it.  G.  H.  Hellsing. 
Fr.  Pat.  376,534,  April  8,  1907.  Under  Int.  Conv., 
April  9,  1906. 
Gases  containing  hydrogen  sulphide  are  brought  into 
contact  with  a  strong  solution  of  sulphurous  acid,  which 
may  traverse  the  absorbing  apparatus,  and  pass  thence 
into  a  reservoir  in  which  the  precipitated  sulphur  deposits, 
and  whence  the  liquor  is  pumped  into  a  vessel  in  which 
it  is  again  saturated  with  sulphur  dioxide,  for  use  as 
before.  It  is  preferred  to  add  a  coagulant,  such  as 
sulphuric  or  hydrochloric  acid  or  a  suitable  salt,  to  the 
sulphurous  acid  solution,  to  prevent  formation  of  a 
colloidal  solution  of  the  sulphur  set  free. — E.  S. 

Bromine   and   iodine   from   spent   lyes  ;    Process   for   the 

electrolytic    recovery    of    .     B.    Rinck.     Ger.    Pat. 

182,298,  Jan.  17,  1906.     See  XIA. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Patents. 

Porcelain  ;   Process  of  mami facture  of  fireproof .     A. 

Schofl  and  Trautmann  und  Maver.     Fr.  Pat.  376,359, 

April  4,  1907. 
Porcelain  which  is  very  resistant  to  fire  and  to  changes 
of  temperature,  is  made  from  a  mixture  of  two  parts  of 
kaolin,  two  of  felspar,  and  one  of  quartz.  It  can  resist 
a  temperature  of  Seger  cone  34 — 35,  and  is  not  vitrified 
at  all  at  cone  14.  The  drying  is  carried  out  at  a  low 
temperature,  and  the  burning  at  Seger  cone  12.  This 
porcelain  is  covered  with  a  glaze  composed  of  a  mixture 
of  two  and  a  half  parts  of  felspar,  one  part  of  silicious 
sand,  and  one  part  of  kaolin. — W.  C.  H. 

Enamelling  ;   Method  of .     C.  R.  Schmidt,  Baltimore, 

Md.     U.S.  Pat.  862,285,  Aug.  6,  1907. 

This  method  of  enamelling  hollow  cylindrical  articles 
on  their  irmer  and  outer  surfaces  simultaneously,  consists 
in  heating  the  articles,  and  placing  enamelling  material 
inside  them,  then  rotating  them  in  a  horizontal  position 
in  a  rotating  enamelling  chamber  or  muffle,  and  as  each 
part  of  the  external  surface  is  brought  uppermost,  deposit- 
ing enamelling  material  upon  it. — W.  C.  H. 


IX.— BUILDING    MATERIALS,   CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Stone  formed  of  hydrate   of  lime    and  filling  materials ; 

Process  for  hardening  artificial by  means  of  carbonic 

acid  or  gases  containing  carbonic  acid.  E.  Schwanenberg 
and  A.  Rinne,  Hanover,  Germany.  Eng.  Pat.  19,038, 
Aug.  25,   1906. 

See  Fr.  Pat.  369,206  of  1906 ;   this  J.,  1907,  96.— T.  F.  B. 

Wood  ;    Process  of  preserving  .     S.  W.  Labrot,  New 

Orleans,  La.     U.S.   Pat.  862,488,  Aug.  6,   1907. 

Wood  contained  in  a  closed  vessel  is  subjected  to  air 
pressure  to  charge  the  cells  with  compressed  air  sufficient 
to  prevent  the  absorption  of  a  preserving  Huid.  A 
preserving  fluid  is  then  introduced  into  the  vessel,  the  air 
pressure  being  relieved  proportionally  to  the  volume  of 
Huid  admitted,  but  without  |)ermitting  a  reduction  of 
air  pressure  in  the  cells  of  the  wood  sufficient  to  allow 
absorption  of  the  fluid.  Additional  Huid  Ls  next  injected 
into  tne  vessel  to  force  the  fluid  into  the  cells,  then  the 
fluid  is  w ithdrawn  from  the  vessel,  and  air  pressure  applied 
to  distribute  the  absorbed  fluid  throughout  the  pores  of 
the  wood.— \^'.  C.  H. 
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Lime,    or   other   nub^laiKcs  ;     Process   for   burning . 

J.    Reanev.   jun..   Sherwood.   Md.     U.S.    Pat.    862,657, 

Aug.  ts  1901. 
The  limestone  or  other  material  is  agitated  and  inter- 
mittently checked  during  its  passjige  from  end  to  end  of 
the  heated  kiln.  In  this  way  the  lighter  burned  particles 
rise  to  the  surface  and  pass  on.  leaving  the  heavier  un burned 
particles  behind  for  further  burning.  The  complete 
Doraiiig  of  each  particle  is  thus  ensured. — F.  SoDN. 

Rtfractory  product  and  its  applicaiions  to  the  manufacture 
of  siabs,  bricks,  crucibles,  pipes,  muffies,  receivers,  and 
articles  of  all  kinds.     P.  J.  E.  Velter.     Fr.  Pat.  376,179. 
March  -28.   19t)7. 
Broken,  commercial  carborundum  is  treated  with  con- 
centrated hydrochloric,  sulphuric,  or  nitric  acids,  together 
or  separately,  and  the  purified  product  obtained  is  mixed 
with  an  amount  of  refractory  clay,  sufficient  to  give  the 
requisite  degre*  of  plasticity  for  moulding  the  mass  into 
the  required  shape*.     The  articles  are  dried  and   burnt ; 
they  posses*  great  solidity,  and  are  very  refractory  and 
resistant   to  chemical  action,   especially   that  of   molten 
8teeL— W.  L\  H. 

Cement  clinker ;    Mode  of  producing  .     H.  G.  Barn- 

haral,  and  J.  W.  Fuller,  jun.,  Catasauqua,  Pa.     U.S. 
Pat.  861,699,  July  30,   1907. 

Tub  raw  cement  materials,  thoroughly  mixed  but  in  a 
separate  and  non-cohering  condition,  are  fed  into  one 
end  of  a  rotary  kiln,  and  unequal  proportions  of  fuel  of 
different  textures  are  fed  into  both  ends  of  the  kiln. 
The  coarser-grained  fuel,  fed  into  the  outlet  end, 
heats  the  internal  walls  of  the  kiln  and  the  air  passing 
through  it,  and  the  finer-grained  fuel,  fed  into  the  inlet 
end  together  with  the  raw  cement  materials,  is  exposed 
to  the  heated  air  and  walls  of  the  kiln  by  the  rotary 
movement,  and  by  its  combustion  in  direct  contact 
with  the  cement  materials,  effects  the  complete  clinkering 
of  the  latter.— \V.  C.  H. 

Cement ;   Method  of  burning in  a  rotary  kiln.     B.  H. 

Thwaite,    London,    Assignor   to   T.    C.    Fawcett,    Ltd., 
Leeds.     U.S.  Pat.  864,045,  Aug.  20,  1907. 

S«  Eng.  Pat.  15,677  of  1906  ;  this  J.,  1907,  824.— T.  F.  B. 

Cement  and  other  products  ;   Manufacture  of .     A.  P. 

Bjerregaard.  Mineola,  N.Y.,  Assignor  to  R.  C.  Mitchell, 
Mount  Vernon,  N.Y.     U.S.  Pat.  §64,068,  Aug.  20,  1907. 

This  proceas  of  modifying  the  intensity  of  a  blast-flame, 
in  the  manufacture  of  cement  and  other  products,  consists 
in  introducing  into  the  flame,  at  or  near  its  point  of 
origin,  a  raitable  pro{>ortion  of  finely-pulverised  solid 
material,  capable  of  generating  %^-ithin  the  flame  a  non- 
combuctible  gaa,  with  absorption  of  heat.  The  non- 
comba^tible  gas  commingles  with  air,  after  leaving  the 
flame,  to  form  a  combustible  product.  The  material 
introdared  is  of  a  character  to  augment  the  clinker  being 
formed.— W.  C  H. 


X.— METALLURGY. 

A^Mrian  iron  induMnj  dunnq  tht.  hinl  twenty- five  years. 
\V.  Ke«Uaoek.  L-on  and  Steel  Inst.,  Sept.  19fJ7. 
[Ad van"-  ^iT'tot.] 

The  f/roducti/m  of  iron  in  .\u»tria-Hung!iry  has  increaned 
from  fll2,'J^I^)  metric  U>nB  in  18h2  (43i).(¥J(J  from  Austria 
And    I76,<XX»   from    Hungary)   to    l.fllO.fMKj   tons   at   the 

EiMit   ♦im*'   '.\u«tria    1.434.UKJ,    Hungary  450,(K)(),   and 
r.  .  and  during  this  fterifxr  AuRtria- Hungary 

baa  !    its    position    of    ^i:.th    among    th»;    iron- 

prrxl.   ....  ■  irw..     Qf     the     world.      AuHtrin-Hwngary 

fuf.^r*  ff  .ty  of  coking  coal,  having  to  imj)ort 

roke.  an'l  .uence  of  this  is  one  of  the  countries 

which  exijort  iron  ore.  The  annual  imports  and  '•.xj>nrtn 
ui  tttto  ore  ar*  24^(HK>  and  324,fXK)  tons  resjK-otively. 
The  quail'  f  fuel  avHiiablc  ap|K-ar  to  l>e  more 

(!»•<■  isjve    '.  iiipttrial  dev«lopm»-nt  of  the  iron 

trade  of  a     .ilth  of  ores.     In  spite,  however, 

.of  the  want  of  raitable  mineral  fuel  and  of  the  circumstance 


that  either  the  fuel  or  the  ore  has  to  be  brought  to  the 
iron-producing  centres  bv  costly  routes,  .\ustria-Hungary 
has  made  herself,  during  the  past  twenty-five  years, 
entirely  independent  of  foreign  countries  with  regard  to 
iron  manufactures.  This  is  attributed  to:  (1),  the  pro- 
tective import  duties  which  shut  out  foreign  iron  ;  (2),  the 
association  of  ironworks  into  a  syndicate  embracing  nearly 
all  the  branches  of  the  iron  trade,  whereby  injurious 
competition  is  avoided  ;  and  (3),  the  concentration  of 
the  smaller  works  into  larger  units.  The  import  duties 
imposed,  together  with  those  prevailing  in  other  countries, 
are  shown  in  the  following  table  : — 


Duty  per  metric  ton  in  crowns. 


United 
States. 


Germany. 


France. 


Pig  iron 19'4  11-7  14'3 

RouBl)  plates   ..  54'4— 108-8  58-5  I        71-4 

Girders 54-4  29-3  |        47'6 

Rails 38-1  29-3  57-1 

Iron  bars 65-3— 87-0  29-3  47-6 


Austria- 
Hungary. 


15-0 
90-0 
70-0 
60-0 
60-0 


In  1895,  the  imports  of  iron  and  of  iron  manufactures 
amounted  to  230,000  tons,  against  an  export  of  scarcely 
40,000  tons,  but  in  1906,  the  imports  were  120,000  ton's 
and  the  exports  240,000  tons.  In  1895,  174,000  tons  of 
pig  iron  were  imported,  and  only  9000  tons  were  exported  ; 
in  1906  the  figures  were  :  imports,  62,000,  and  exports, 
74,000  tons.  At  the  Austrian  blast-furnaces,  790,000  cb.m. 
of  gas  are  produced  per  hour,  of  which  263,000  cb.m. 
are  used  for  heating  the  blast,  358,000  cb.m.  for  boiler 
heating,  34,000  cb.m.  in  gas-engines,  and  the  remainder 
partly  for  ore  roasting  and  in  drying  kilns  and  partly 
allowed  to  escape  unutilised.  In  the  Austrian  coke-works, 
86,000  cb.m.  of  gas  are  produced  per  hour.  Of  this, 
62,000  cb.m.  are  burnt  in  the  ovens,  and  5700  cb.m. 
are  used  in  gas-engines,  whilst  the  remainder  serves  for 
boiler  heating. 

In  the  author's  opinion,  within  about  twenty-five  years, 
owing  to  the  increasing  consumption  of  iron,  Austria  will 
have  to  renounce  its-  share  of  the  supply  of  the  world's 
market,  and  will  have  to  import  foreign  iron  to  meet  the 
demands  of  the  home  market. — A.  S. 

Chromium  ;  Delermination  of ,  t7i  sterl,  especially  in 

presence  of  tungsten.     G.  von  Knorre.     Stahl  u.  Eisen, 
1907,  27,  1251—1256. 

The  author  gives  the  following  details  for  carrying  out 
his  method  (this  J.,  1903,  1309)  of  determining  chromium 
in  ordinary  steels : — Such  a  quantity  is  weighed  out  as 
will  contain  0*02 — 0-03  grm.  of  chromium,  and  is  dissolved 
in  sulphuric  acid  (20  per  cent,  for  steels  containing 
0-5 — 2-()  per  cent,  of  chromium,  up  to  50  ])er  cent,  for 
ferrochromes  with  33  per  cent.),  the  acid  being  gently 
warmed  and  finally  boiled.  After  the  oxidation  of  the 
iron  by  means  of  nitric  acid,  or  by  persulphate,  the  free 
acid  is  neutrali.sed,  and  then  5  grms.  of  ammonium  per- 
sulphate are  added.  The  liquid  is  then  diluted  to 
400 — 500  c.c,  treated  with  20  c.c.  of  sulphuric  acid  of 
sp.  gr.  1'18,  and  boiled  for  20 — 30  minutes.  If  the  sample 
contain  but  small  percentages  of  chromium  and  man- 
ganese, it  should  not  be  boiled  as  above,  but  heated  for 
an  hour  on  the  water-bath,  and  finally  boiled  for 
10  minutes.  If  manganese  peroxide  separate,  the 
oxidation  of  the  chromium  is  complete,  but  if  no  man- 
ganese l)c  present,  the  liquid  should  be  cooled  to  50''  ('., 
2J  grms.  of  jjersulphate  added,  and  the  boiling  continued 
for  20  minutes  more.  Any  manganese  peroxide  is  filtered 
off  and  washed,  and  the  manganese  separately  determined 
(this  J.,  1!KJ3,  1104);  the  chromium  in  the  filtrate 
is  dctci mined  by  addition  of  excess  of  ferrous  sulphate 
solution  of  known  strength,  and  back-titration  by  jier- 
mangnnnte  or   bichromate. 

If  more  than  traces  of  tungsten  be  present,  the  sample 
is  dissolved  in  45 — 50  per  cent.  sulj)huric  acid,  and  boiled 
till  no  further  trace  of  hydrogen  is  evolved.  Nitric  acid 
of  Hp.  gr.  1-2  is  then  added  gradually,  and  the  liquid 
boiled  till  oxidation,  both  of  ferrous  salt  and  of  tungsten, 
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is  complete.  Sodium  phosphate  (20  c.c.  of  10  per  cent, 
solution)  is  then  added,  to  convert  the  tungsten  into 
soluble  phosphotungstate,  and  the  liquid  is  made  distinctly 
alkaline  with  a  concentrated  solution  of  sodium  hydroxide. 
Dilute  sulphuric  acid  is  now  added  very  gradually,  with 
constant  stirring,  till  the  precipitated  ferric  hydroxide  is 
just  dissolved.  The  solution  should  now  be  perfectly  clear, 
and  the  treatment  with  ammonium  persulphate  can  be 
proceeded  with  for  the  determination  of  the  chromium. 
The  manganese  should  be  determined  in  a  separate  portion 
to  which  phosphate  has  not  been  added. — J.  T.  D. 


Sterling  silver  ;     Annealing  of  — ^. 
J.  Amer.  Chem.  Soc,  1907,  29, 


W. 
1198- 


H.   Walker. 
-1201. 


When  sterling  silver  is  annealed,  the  polished  metal  shews 
a  dark  sheen  which  greatly  detracts  from  its  appearance, 
imless  quite  a  sensible  thickness  of  metal  is  removed 
during  polishing.  This  "  fire  surface  "  is  foimd  by  the 
author  to  be  due  to  copper  oxide,  formed  not  only  on  the 
exterior,  but  to  a  certain  depth  below,  through  the  pene- 
tration of  oxygen  into  the  metal.  The  formation  of  the 
oxide  is  prevented  by  conducting  the  annealing  operation 
in  an  atmosphere  free  from  oxj-gen  ;  hydrogen  or  hydro- 
carbons are,  however,  unsuitable,  for  the  metal  occludes 
hydrogen,  and  then  forms  blisters  if  afterwards  subjected 
to  soldering  by  the  blowpipe.  The  best  annealing  atmos- 
phere is  one  containing  sufficient  hj'drogen,  hydrocarbon, 
or  carbon  monoxide  to  remove  any  oxygen  accidentally 
present,  and  enough  nitrogen  or  carbon  monoxide  to 
prevent  the  penetration  of  hydrogen.  Producer  gas  is 
very  suitable  for  the  purpose.— J.  T.  D. 

Copper  and  copper  alloys  ;  Corrosion  of .     J.  G.   A. 

Rhodin.     Engineer,  1907,  104,  53—54,  75—76,  106. 


Useful  results  concerning  the  corrosion  of  copper  alloys 
are  obtained  with  the  author's  apparatus,  shown  in  the 
figure,  which  serves  to  measure  the  hydi'Ogen  evolved 
during  constant  intervals  of  time  by  the  action  of  lO-N 
hydrochloric  acid  (sp.  gr.  about  I-IO)  at  80°  C.  on  the  alloy. 
The  best  results  are  obtained  by  drawing  the  alloy  into 
wire  (of  about  0*5  mm.  diam.)  of  such  a  length  (about 
12  cm.)  that  the  area  of  the  surface  shall  be  2  sq.  cm.  ; 
the  wire  is  dropped  into  the  vessel  (1),  containing  100  c.c. 
of  the  acid,  previously  heated  to  80°  C.  in  the  water-bath, 
which  also  contains  a  thermo-regulator,  not  showii.  The 
hydrogen  is  alternately  passed  into  one  of  the  two  burettes 
(6),  which  are  enclosed  in  a  water-jacket,  not  shown  ;  the 
gas  in  the  burette  not  in  use  at  the  moment,  is  washed 
with  water  from  the  small  funnels  (8).  In  order  to  work 
under  constant  pressure,  usually  750  mm.,  the  levelling- 
vessels  are  connected  with  a  water-pump,  not  shown, 
which  constantly  sucks  in  a  small  quantity  of  air  through 
a  mercury  trap  (11),  so  as  to  keep  the  manometer  (12) 
at  the  required  difference  of  level,  which  depends  on  the 
atmospheric  pressure ;  the  levelling  vessels  themselves 
must  be  constantly  adjusted  as  the  gas  fills  the  burettes. 
The  author  has  used  this  ai>paratus  to  confirm  his 
theories  as  to  the  dissolution  of  alloj-s.  The  rapidity  of 
attack  (per  atomic  weight)  by  hydrochloric  acid  varies 
with  the  fraction  : 

(Valency)  x  (niol.  heat  of  formation  of  cbloride)  x  (condactiviry ) 
Density. 


From  this  it  appears  that  an  alloy  with  61  per  cent. 
of  copper  and  39  of  zinc  (Muntz  metal)  will  dissolve  as 
such,  whilst  from  70  :  30-brasses  more  copper  than  zinc 
dissolves.  It  is  also  found  that  the  addition  of  a  small 
quantity  of  aluminium  to  a  70 :  30- brass  decreases 
its  solubility,  but  increases  that  of  brass  with  less 
than  60  per  cent,  of  copper.  With  the  substitution  of 
an  electro-negative  metal,  such  as  tin,  for  the  positive 
aluminium,  these  effects  are  reversed,  as  shown  in  naval 
brass.  When  naval  brass  or  gun-metal  is  in  electrical 
connection  with  even  the  best  brass,  the  latter  alone 
suffers  by  corrosion,  the  tin  in  the  two  first  alloys  rendering 
them  electro-negative  to  the  brass. — A.  G.  L. 

Tin-nickel   alloys.     E.    Vigouroux.     Compt.    rend.,    1907, 
145.  429—431. 

The  alloys  containing  57*65 — 66*76  of  tin  are  described. 
When  treated  with  hydrochloric  acid,  the  tendency  of 
these  alloys  is  to  lose  tin  until  the  residue  contains 
57*65  per  cent,  of  tin,  corresponding  to  the  formula, 
Xi3Sn2  ;  when  treated  with  nitric  acid,  they  lose  nickel, 
and  yield  a  residue  containing  66*76  per  cent,  of  tin,  corres- 
ponding to  the  formula,  NiSn.  Those  nickel-tin  alloys 
only  are  magnetic  which  contain  less  than  40-22  per  cent, 
of  tin  (corresponding  to  NisSn).  Their  brittleness 
increases  with  the  tin-content  up  to  66*76  per  cent.  ; 
those  containing  more  than  85  per  cent,  are  malleable. 
Those  containing  66*76 — 85  per  cent,  are  sonorous  when 
struck.— J.  T.  D. 

Tin-cobalt  alloys.     F.  Ducelliez.     Compt.  rend.,  1907,  145, 
431—433. 

Tix-COBALT  alloys  containing  0 — 57  per  cent,  of  tin,  when 
attacked  by  nitric  acid  (and  by  potassium  hydroxide 
where  necessary)  leave  residues  containing  57 — 60  per  cent, 
of  tin,  most  of  these  having  a  composition  close  to  that 
(57*65  per  cent,  of  tin)  corresponding  to  the  formula, 
CosSug.  These  alloys  increase  in  brittleness  with  the 
proportion  of  tin.  No  indication  of  a  compound  corres- 
ponding to  the  nickel  compound,  Xi3Sn,  was  obtained. 
The  alloys  containing  from  0  to  57  i^er  cent,  of  tin  are 
mixtures'  of  cobalt  and  the  compound,  Co3Sn2.  They  are 
magnetic,  but  alloys  containing  more  than  57 — 59  j^er  cent, 
of  tin  are  not. — J.  T.  D. 

Vanadium,    niohimn,    and    tantalum ;     EzperimctUs    on 

metallic .     W.  Muthmann,  L.  Weiss,  and  R.  Riedel- 

bauch.     Annalen,  1907,  355,  59—99. 

The  metals  were  prepared  by  the  reduction  of  the  purified 
oxides  with  the  rare-earth  metals,  which  had  been  obtained 
by  electrolysis  of  the  mixed  chlorides.  (See  this  J.,  1904, 
255.)  The"  reaction  was  brought  about  in  a  magnesia 
crucible,  about  200  grms.  of  turnings  of  the  mixed  metals 
being  employed  with  the  calculated  proportion  of 
the  oxide.  In  the  case  of  niobium  and  vanadium, 
well-fused  ingots  of  metal  are  readily  obtained,  but 
with  tantalum,  since  the  reaction  proceeds  less  vigor- 
ously, it  is  necessary  to  preheat  the  reactmg  mixture, 
otherwise  only  a  'fritted  conglomeration  of  metal 
and  slag  is  obtained.  In  each  case  the  purity  of  the  metals 
obtained  exceeded  99*7  i^er  cent.  Physical  properties. 
The  colour  of  vanadium  resembles  that  of  finely  crystalline 
high-carbon  iron,  that  of  niobium  and  tantalum  is  white. 
Hardness:  Vanadium,  7-5 ;  niobium,  (i-o ;  tantalum, 
6  to  6*5.  All  three  metals  are  brittle.  Specific  gravity  : 
Vanadium,  0*025 ;  niobium,  8*40  to  8*43 ;  tantalum, 
14-49.  iSpccific  heat:  Vanadium,  0-1240;  niobium, 
0-0617  ;  tantalum,  0-0346.  The  authors  have  also  carried 
out  a  detailed  investigation  of  the  chemical  proiierties  of 
the  pure  metals.  Oxidation  occurs  slowly  with  vanadium, 
but  rapidly  with  niobium  and  tantalum,  when  the  finely- 
divided  metals  are  heated  in  oxygen.  The  heats  of 
combustion  were  determined  m  the  calorimetric  bomb : 
vanadium,  3057-2;  niobium,  2350-0;  tantalum,  837-9 
calories  per  grm.  Hydrides  in  the  form  of  stable  black 
powders  are  produced  when  the  finely-divided  metals  are 
heated  in  a  current  of  hydrogen,  and  nitrides  are  also 
slowly  formed  at  a  red  heat  by  reaction  of  the  metals  with 
nitrogen. — R.  S.  H. 
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Patexts. 

Armour    jJates^     Manufarture    of    and   other    steel 

oi7>f/jt.  K  C.  R.  Marks.  London.  From  !Soc.  Anon. 
Itkliana  Gio  Ansaldo  Armstrong  and  Co.,  Genoa. 
Eng.  Pat.  17,935,  Aug.  9,  1906. 

By  suitable  car burisat ions,  or  de-carburisations,  and  by 
taking  advantage  of  the  laws  governing  the  diffusion  of 
carbon  in  iron  at  various  temperatures,  there  is  obtained  in 
a  ma£«  of  steel  a  series  of  layers  having  relatively  different 
proportions  of  carbon,  and  therefore,  when  temj)ered, 
mechanical  properties  varying  from  one  layer  to  another. 
Thus  by  a  series  of  carburisations  and  de-carburisations, 
a  maf«  could  be  obtained  such  that  layers  of  high  carbon 
content  alternate  with  those  relatively  poor  in  carbon. 

— C.  A.  W. 

Iron    or   stetl  i     Protest   for   carburising,    hardening,    or 

tempering  .     W.  S.  Simpson,  London.     Eng.  Pat. 

23.23CI.  L)ct.  19,  1906. 

6u  Fr.  Pat.  371,098  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 

8Uel  alloys  ;    Art  of  heat  treatments  of  .     J.  Church- 
ward, New  York.     U.S.  Pat.  855,756,  June  4,  1907. 

Thi  patent  relates  to  a  method  of  annealing  and  heat- 
treating  steel  allo\-s,  especially  in  the  form  of  armour 
plates,  etc.  It  consists  in  subjecting  the  mass  of  metal 
to  a  series  of  heats  or  heat-waves  of  successively  decreasing 
maximum  temperatures,  the  first  heating  being  carried 
to  the  annealing  temperature  of  the  mass  of  metal,  and 
•ach  successive  heating  to  a  temperature  a  little  below 
the  so-called  retardation  point  of  the  corresponding 
alloying  metaL  For  example,  in  the  case  of  a  steel  alloy 
containing  small  jjercentages  of  chromium  and  vanadium, 
the  metal  is  first  heated  gradually  to  the  annealing  tempera- 
ture of  "stock"  steel  (ordinary  manganese-carbon-steel), 
Bay  2000"  F.,  and  then  cooled  slowly  to  eOO*"  F.  or  lower. 
This  treatment  causes  a  certain  amount  of  segregation  of 
the  alloying  metals,  and  the  ensuing  operations  are  for  the 

Cirpose  of  "  restoring  "  the  alloy.  The  metal  is  next 
ated  to  a  temperature  a  little  below  the  retardation 
point  of  chromium,  cooled  slowly  to  600°  F.  or  lower, 
then  heated  to  a  temperature  a  little  below  the  retardation 
point  of  vanadium,  and  again  cooled  slowly. — A.  S. 

Pig-iron    and    steel ;       Method    of    producing    ,      S. 

McDonald,  Los  Angeles,  Cal.  U.S.  Pat.  859,572, 
Julv  9,  1907. 


.r^^>^„ 


**  (txiut  iron  ore  "  in  melted  in  the  furnace,  1,  by  means 
of  floid  fuel,  and  Upjjcd  into  the  ladU-,  3.  The  ladfe  is  then 
imiMd,  and  the  fujwd  ore  r>ourfd  <jn  to  a  mans  of  incan- 
deMwot  coke,  5.  which  is  at  a  temfierature  of  21W  V.  or 
■ten,  contained  in  the  furnace  4,  the  resulting  metal  being 
ran  otjt  through  the  tap-hole,  6,  into  the  ladle,  7.  The 
two  teta  of  toyinm,  8,  nunply  air  for  maintaining  the 
teapanUaxe  of  the  coke.— 0.  P.  H. 

8ud       Jdanufaeture  of  ,     .J.  W.  Srjcncer,  Xewbum. 

U.S.  Pat.  8«3,763,  Aug.  20.  1907. 
Sm  Eng,  Pat.  16,032  of  1903  ;  thi«  J.,  J  904,  664.— T.  F.  B. 


Odd  and  •platinum';    Machine    for    separating /rowi 

other  material.     C.  0.  Michaelsen,  Salt  Lake  City,  Utah. 
U.S.  Pat.  849,553,  April  9,  1907. 

The  material  to  be  treated  is  first  introduced  into  a 
rocker-box  with  the  necessary  amount  of  water,  and  any 
lumps  of  clay  or  cemented  material  are  broken  up  by  the 
action  of  a  pair  of  swinging  chains.  The  coarser  particles 
and  waste  material  are  carried  off  by  a  shoot  to  the  tailings 
dump,  and  the  finer  particles  pass  through  the  screen  into 
a  second  similar  rocker-box  beneath.  The  material  which 
passes  through  the  screen  of  the  second  box  is  received  in  a 
third  box  having  a  bo.ttom  of  flexible  material,  to  which 
an  undulating  motion  is  given  by  conical  rollers  moving 
beneath  it.  The  heavy  particles  are  caught  in  the  third 
box  on  matting  covering  the  flexible  bottom,  and  the  light 
particles  pass  on  to  a  separating  table  and  thence  to  an 
amalgamating  pan.  A  concentrating  table  is  also  provided 
which  can  be  used  to  treat  the  tailings  from  the  amal- 
gamating pan,  or  to  concentrate  the  material  at  some 
earlier  stage. — O.  F.  H. 

\Oold]  Ores  ;    Process  of  treating .     L.  M.    Pritchard, 

Boise,   Idaho.     U.S.    Pat.    861,535,   July   30,    1907. 

The  powdered  ore  is  treated  with  iodine  dissolved  in  a 
solution  of  potassium  iodide,  the  solution  is  agitated  with 
mercury,  and  the  gold  separated  from  the  resulting 
amalgam. — A.  G.  L. 

Metals,  precious ;  Method  of  recovering from  solu- 
tions. I.  Anderson,  Assignor  to  S.  A.  Whipple, 
McCabe,  Arizona.     U.S.  Pat.  861,628,  July  30,  1907. 

Pulp  (slimes),  containing  precious  metals  together  with  a 
large  percentage  of  copper,  is  treated  with  a  solution  of 
potassium  cyanide,  from  which  the  extracted  metals  are 
precipitated  by  the  addition  of  sulphuric  acid.  The  solu- 
tion is  then  regenerated  by  neutralising  the  sulphuric  acid, 
and  used  for  the  treatment  of  fresh  pulp. — A.  G.  L. 

Zinc-lead  ores  ;    Treatment  of  refractory .     P.  C.  C. 

Isherwood,  Harrow.     Eng.  Pat.  16,364,  July  19,  1906. 

The  ore  is  carefully  roasted,  leached  with  water  to  remove 
any  zinc  and  other  soluble  sulphates  present,  and  the 
residues  treated  with  a  hot  concentrated  solution  of 
ammonium  chloride  or  ammonium  sulphate.  When 
ammonium  chloride  is  used,  most  of  the  zinc,  lead,  copper, 
and  some  of  the  silver  are  removed  from  the  residues,  and 
on  cooling  the  solution,  the  bulk  of  the  zinc  and  lead  are 
precipitated  as  double  salts,  while  the  copper  and  excess 
of  ammonium  chloride  remain  in  solution.  The  copper 
may  be  separated  from  the  solution  by  any  convenient 
means,  and  the  residual  liquor  used  for  the  treatment  of  a 
further  quantity  of  ore.  The  ammonia  is  also  recovered 
from  the  precipitated  double  salts  of  zinc  and  lead,  and 
re-converti^d  into  ammonium  chloride.  When  ammonium 
sulphate  is  used,  the  method  of  procedure  is  similar,  except 
that  only  traces  of  lead  are  removed,  this  together  with  the 
silver  remaining  in  the  ore. — O.  F.  H. 

Zinc  ;  Treatment  of  sulphide  ores  containing .  R.  W.  E. 

Maclvor   and   M.    Fradd,    liOndon.     Eng.  Pat.   16,912, 
July  26,  1906. 

The  ore  is  subjected  to  a  •'  sulphating  roast"  to  convert  the 
zinc  into  a  mixture  of  zinc  sulphate  and  zinc  oxide.  The 
zinc  sulphate  is  then  leached  out,  converted  into  chloride 
by  adding  calcium  chloride,  and  the  zinc  precipitated  by 
milk  of  lime  or  the  like.  The  zinc  oxide  remaining  in  the 
ore  is  dissolved  out  by  sulphurous  acid,  and  the  zinc 
precipitated  from  its  bisulphite  solution  by  an  alkali,  or 
the  zinc  bisulphite  is  oxidised  to  sulphate  by  the  action 
of  air  or  other  oxidising  agent,  and  the  solution  treated 
with  the  first  washings. — 0.  F.  H. 

Zinc  residues  ;    Treatment  of .     R.   W.   E.  Maclvor 

and  M.  Fradd,  London.  Eng.  Pat.  17,001,  July27,  1906. 
The  rcsiducH  containing  zinc  silicate  and  other  compounds 
of  zinc  and  other  metals,  are  powdered,  mixed  with 
sulphuric  acid,  and  kneaded  into  a  stiff  paste.  The 
mixture  is  then  charged  into  a  furnace  and  heated  to  a 
temperature  of  about  300°  to  500°  C,  so  as  to  avoid  the 
production  of  gelatinous  silica.     The  roasted  material  is 
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leached  with  water  to  extract  zinc  sulphate,  and  the 
"  values  "  are  recovered  from  the  residue  by  concentra- 
tion.—0.  F.  H. 

Zinc   blende ;     Process   of   separating    by    flotation. 

A.  J.  F.  de  Bavay,  Kew,  Victoria.     U.S.  Pat.  864,597, 
Aug.  27,  1907. 

See  Eng.  Pat.  18,660  of  1904  ;  this  J.,  1905,  1019.— T.  F.  B. 

Zinc  ;    Molecidarly  transformed  ,  and  its  process  of 

manufacture.     Soc.  Fran9aise  de  Metallurgie.     Fr.  Pat. 
375,241,  May  9,  1906. 

Zinc  or  aluminium  is  stated  to  be  transformed  molecularly 
into  a  hard,  strong  material  by  subjecting  it  in  the  cold 
to  great  pressure. — 0.  F.  H. 

Tin ;  Extraction  of from  ore.     R.  W.  E.  Maclvor  and 

M.  Fradd,  London.     Eng.  Pat.  17,002,  July  27,  1906. 

Pkoducer-  or  water-gas  is  burned  inside  a  cylinder  or 
other  reducing  chamber  containing  the  ore,  the  amount 
•of  air  used  being  sufficient  only  for  partial  combustion. 
The  gas  is  thus  used  both  to  heat  the  ore  and  to  effect  the 
reduction  of  the  tin  to  the  metallic  form.  (See  also 
Eng.  Pat.  10,943  of  1905 ;    this  J.,  1906,  988.)— 0.  F.  H. 

Tin  from  iron-containing  tin  products  such  as  residues, 
scraps,   ashes,   slag,    soot,   and    the    like ;    Process    for 

extracting  .     H.  Brandenburg,  Kempen  on  Rhine, 

Germany.     Eng.  Pat.  22,033,  Oct.  5,  1906. 

«EE  Fr.  Pat.  370,356  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 

Copper  and  other  metals  from  pyrites  ;   Extraction  of . 

G.  B.  Ellis,  London.     From  Les  Produits  Chimiques  de 
Croissy,  Paris.     Eng.  Pat.  17,441,  Aug.  2.  1906. 

■See  Fr.  Pat.  364,512  of  1906  ;  this  J.,  1906,  935.— T.  F.  B. 

Copper   ores   and   compounds  ;     Method   of   smelting   and 

refining .     R.  Baggaley,  Pittsburg,  Pa.     U.S.  Pat. 

862,378,  Aug.  6,  1907. 

The  ores  are  first  smelted  to  give  a  matte,  the  necessary 
heat  being  obtained  from  the  combustion  of  the  impurities 
present.  The  matte  is  then  treated  iu  a  converter  with  the 
addition  of  silicious  ores  to  eliminate  the  iron,  the  slag 
being  returned  iu  the  molten  form  to  the  smelting  furnace 
or  converter.  After  the  removal  of  the  iron,  the  blowing 
is  continued  to  produce  blister  copper,  which  is  transferred 
in  the  molten  state  to  a  preheated  refining  furnace. 

—0.  F.  H. 

Ores  ;    Process  and  apparatus  for  the  trealment  of  . 

F.  T.  Snvder.  Oak  Park,  111.,  U.S.A.     Eng.  Pat.  19,712, 

Sept.  4,  "1906. 
See  Fr.  Pat.  369,756    and    U.S.  Pat.  859,137  ;    this  J., 
1907,  210  and  879.— T.  F.  B. 

Ore  concentration.     H.    L.   Sulman,   London.     Eng.    Pat. 
19,944,  Sept.  7,  1906. 

In  ore  flotation  processes  the  power  of  flotation  is  in- 
creased bj'  warming  the  liquid  to  a  temperature  between 
35°  and  90°  C,  depending  on  the  material  treated. — O.  F.  H. 

Ores  containing  zinc  stdphide  and  lead  sulphide  ;    Process 

for  treating  .     J.  Thelberg,  New  York.     Eng.  Pat. 

2789,  Feb.  4,  1907. 

See  U.S.  Pat.  851,187  of  1907  ;  this  J.,  1907,  624.— T.  F.  B. 

Ore-roasting  process.     A.  R.  Wilflev,  Denver,  Colo.     U.S. 
Pat.  859,420,  July  9,  1907. 

The  process  consists  in  subjecting  the  finely-divided  ore, 
while  falling,  to  the  action  of  a  current  of  heated  air 
travelling  in  the  same  direction  as  the  ore.  The  roasted 
ore  is  cooled  quickly,  in  order  to  prevent  clotting,  by 
allowing  it  to  fail  on  to  an  inclined  cooling  (water-jacketed) 
surface. — 0.  F.  H. 

Pyritic  smelting  ;    Apparatus  for -.     C.  Antoonovich, 

St.  Petersburg.    U.S.  Pat.  861,693,  July  30,  1907. 
The  apparatus  consists  of  a  reverberatory  furnace  heated 
■by    the    flame    from    a    converter.       The    converter    is 
supplied    with    a    blast    of    hot    air    from   regenerators 


heated  by  the  waste  gases,  and  can  be  moved  when  required 
into  position  to  receive  the  matte  from  the  reverberatory 
furnace.— 0.  F.  H. 

Ore  ;   Process  for  separating .     H.  H.  Wait,  Assignor 

to  Intemat.  Separator  Co.,  Chicago.  111.  U.S.  Pat, 
861,782,  July  30,  1907. 

Ores  consisting  of  materials  of  different  porosity  are 
treated  with  a  solution  of  an  iron  salt,  and  then  exposed 
to  the  action  of  the  air  or  other  oxidising  agent  so  as  to 
deposit  magnetic  oxide  upon  the  more  porous  constituents 
(mica),  which  are  then  removed  by  the  action  of  an  intense 
magnetic  field. — A.  G.  L. 

Ores  ;  Art  of  treating .     R.  Mc Knight,  Pittsburg,  Pa. 

U.  S.  Pat.  862,987,  Aug.  13,  1907. 

Ores  containing  one  or  more  of  the  rare  metals — tungsten, 
uranium,  vanadium,  molybdenum  and  tellurium — are 
treated  with  an  alkali  chloride  and  heated  until  volatile 
and  soluble  chlorides  have  been  formed.  The  volatile 
chlorides  are  condensed,  and  the  soluble  chlorides  extracted 
from  the  residue. — 0.  F.  H. 

Furnace  for  the  treatment  of  refractory  [anlimony-gold\ 
ores.  W.  P.  Wynne  and  J.  H.  Grant,  Ballarat,  Victoria. 
U.S.  Pat.  862,229,  Aug.  6,  1907. 

The  furnace  consists  of  three  water-cooled  hearths  at 
different  levels,  each  having  a  separate  flue  leading  to  a 
surface  condenser  and  provided  with  reciprocating 
rabbles.  The  ore,  such  as  antimonial  gold  ore,  is  fed  by 
means  of  a  hopper  in  the  roof  of  the  furnace  on  to  a  dis- 
tributor, and  falls  through  an  air  blast  and  the  flame  from 
two  burners  on  to  the  top  hearth.  After  treatment  here, 
it  passes  through  a  pair  of  grinding  rolls  to  the  middle 
hearth  which  is  similar  to  the  top  one,  and  thence  to  the 
finishing  hearth. — 0.  F.  H. 

Furnaces,  reverberatory ;  Automatic  continuous  ore- 
smelting  process  for .    G.  G.  Vivian,  Denver,  Colo., 

Assignor  to  L.  Hanchett,  Salt  Lake  Citv,  Utah.  L^.S. 
Pat.  862,683,  Aug.  6,  1907. 

Hot  gases  from  the  fire-box  pass  over  the  bed  of  the 
reverberatory  furnace,  on  their  way  to  the  chinmey, 
unequally  heating  the  hearth.  Ore  is  continuously  fed 
in  at  the  coolest  (chimney)  end,  and  is  sintered  by 
meeting  the  products  of  combustion ;  it  then  passei 
through  the  smelting  zone  into  the  settling  zone  of  the 
furnace.  Slag  is  continuously  or  intermittingly  with- 
drawn from  the  hottest  (fire-box)  end  of  the  furnace,  and 
matte  or  metal  is  hkewise  withdrawn  from  the  coldest 
end.— A.  G.  L. 

Furnace  ;    Smelting  .     G.  G.  Vivian,  Denver,  Colo., 

Assignor  to  L.  Hanchett,  Salt  Lake  City,  Utah.  U.S. 
Pat.  862,684,  Aug.  6,  1907. 

This  automatic  continuous  ore-feeding  reverberatory 
furnace  consists  of  a  fire-box  and  a  hearth-  chamber,  whose 
angular  side  walls  converge  and  meet  in  a  point  at  the 
front  end  of  the  hearth.  At  this  point  and  on  a  level  \nth 
the  floor  of  the  hearth  is  provided  a  tap-hole  for  matte 
through  the  front  wall  of  the  furnace  ;  at  the  back  end 
of  the  hearth  and  a  little  above  the  floor  level  are  placed 
tap-holes  for  the  slag,  on  both  sides  of  the  fire-box.  In 
the  side  walls  of  the  furnace  are  placed  a  number  of  ore 
shoots  terminating  close  to  the  floor  of  the  hearth,  and 
arranged  so  as  to  deUver  ore  continuously  at  both  sides  of 
the  front  end  of  the  furnace  as  fast  as  the  ore  melts  on 
the  hearth  of  the  latter.     (See  preceding  abstract.) 

—A.  G.  L. 

Furnace  ;    Boasting  .     W.   A.   Rankin,   Assignor  to 

Allis-Chalmers  Co.,  Milwaukee,  Wia.  U.S.  Pat.  863,045, 
Aug.  13,  1907. 

The  claims  are  for  one  or  more  hollow,  fluid-cooled  stirrers 

for  use  in  a  roasting  furnace. — 0.  F.  H. 

Furnace  for   the   fusion   or   reduction  of   ores.      Monarch 

Engineering  and  Manufacturing  Co.     Fr.  Pat.  375,520, 

Feb.  27,  1907. 

The    furnace-body  containing  a  crucible  is  mounted  on 

trunnions  for  the  purpose  of  tilting,  and  is  provided  with 
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•  coYfT  which  can  be  raised  easily  and  moved  to  one  side. 

The  furnace  is  heAtod  by  means  of  oil  or  u;i*.  tli«?  flame 
from  a  burner  being  injected  througli  a  side  hole  in  the 
lower  part  of  the  fumace-body. — O.F.  H. 

Furnace   for    nuUing    nUtals.    heated   by   liquid    fuel.     L. 
Rousseau.     Fr.  Pat.  375.^13.  March  -20.  1907. 

The  metals  are  melted  in  a  shallow  crucible  or  basin 
•upportod  in  the  upi>er  part  of  the  furnace,  which  is 
mounted  on  trunnions  and  can  be  tilted.  The  furnace  is 
heated  by  means  of  oil.  the  tlaiue  from  a  burner  being 
injected  into  the  comparatively  large  combustion  chamber 
bateath  the  crucible,  this  chamber  also  serving  as  a 
raaerToir  for  molten  metal. — O.  F.  H. 

Crueiblt   furnace   for   melting    tnttah.     P.    Fierez   and   G. 
Philipin-t;erino.     Fr.  Pat.  375.914.  March  20,   1907. 

The  furnace  consi>ts  of  several  sui)erposed  j)art.<,  of  which 
the  lowest  is  the  tireplace,  the  flames  from  which  heat  the 
crucible  placed  in  the  chamber  immediately  above,  while 
the  third  part  forms  a  donie-shajied  cover  to  the  crucible 
chamber,  and  ojiens  into  the  two  up}iermost  parts  which 
constitute  a  short  chimney.  The  tire])lace  supporting  the 
crucible-chamber  and  cover,  is  carried  on  trunnions  and 
may  be  tilted  for  the  purpose  of  pouring  the  metal.  The 
chimney,  in  which  light  scrap  may  Iw  heated  by  the  waste 
gases,  18  mounted  on  sejiarate  supports  running  on  rails, 
so  that  this  yortion  may  be  moved  to  one  side  when  the 
furnace  is  tilted. — O.  F.  H. 

Dciinning  ;   Process  of .     C.  E.  Acker,  Niagara  Falls, 

X.Y.     U.S.  Pat.  862.SG0.  Aug.  6.  1907. 
DiFFKREXT  i>ortions  of  a  body  of  compressed  tin -scrap 

•  '  '  "icously  exposed  to  the  action  of  a  liquid 
d-  -•'•nt,   which  may  contain  chlorine,  and  of  a 

f:-i-  .;. lining  agent  evolved  from  the  liquid.     The 

iquid  may  be  heated  to  assist  the  evolution  of  the  gaseous 
agent,  and  the  pressure  in  the  reaction-vessel  may  be 
varied  (increased). — A.  G.  L. 

Vanidium  ores  :    Process  of  treating .     F.  de  Lucio, 

Hnaraucaca,  Peru.  U.S.  Pat.  863.<J7G,  Aug.  13,  1907. 
QxiDLSED  or  roasted  vanadium  ores  are  boiled  with  a 
•oiation  of  sodium  hyiMxhlorite.  whereby  sodium  vanadate 
■  formed  and  chlorine  evolved.  The  sodium  vanadate 
i>  extracted  with  hot  water  and  recovered  as  such,  or  the 
•oiation  when  cold  may  be  treated  with  calciujii  hypo- 
chlorite to  precipitate  calcium  vanadate  and  regenerate 
•odium  hypochlorite.— O.  F.  H. 

AUffij*  :    Muniifarturt  of .     \\.   Ruebel.  Assignor  to 

A  Jacobsen,  Hamburg,  Gerraanv.     U.S.  Pat.  864,139, 
Aug.  2<>,  1W7. 

8ee  Fr.  Pat.  342.054  of  1904  ;  this  J.,  1904,  903.— T.  F.  B. 

AUoy  or  compound  ;    Metallir  .     W.  Kuebel,  Assignor 

to     A     JacoUen.     Hamburg.     Germanv.     U.S.     Pat. 

8(M,i4o.  Aug.  20,  im:. 

Sbe  Fr.  Pat.  33>*,415  of  1903  ;  this  J.,  1904,  010.— T.  F.  B. 

C'artf/rundum  ;    Application  of  to  the  manufacture  of 

driU  heads.     K.  Bouvier.     Fr.  Pat.  375,338,  March  4 
1 9' ►7. 

Carboi:l-5iu-)|  may  U  u-ed  instead  of  diamonds  by 
tocor|Mrating  it  in  a  suitable  matrix,  ceramic  or  metallic 

— O.  F.  H. 

Alimony   or   lAhtr   metals  ;     Process   of   obtaining 

E.  Ba**e.  Fr.  Pat.  375,S72,  .March  19,  1907. 
T«*  aotimontal  material  is  made  into  briquettes  with  the 
itifv  of  a  >.>i liable  reducing  agent  such  as 
i/»  or  tiirningH,  and  a  Kinall 
•••  and  litiic  Tlw  briquettes  I 
■I"  fuma'c.  and  the  metallic 
'ion  is  com|>lete. — <).  F.  H.        , 

^ttals  ;    Process  for  depositing on  oth'  r  vxInU  or  ' 

mdal  objeeU.     ¥.  \V.  Ga.mtlett  an'l   The   Sherardizing  i 

Synd,.  Ltd.     Fr.  Pat.  37«,'»I2,  .April  l»J.  1J»<>7.  I 

8u  Eog.  Pat.  9999  of  I&06;   this  J..  19(.7.  70.1— T.  F.  B 
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XL— ELECTRO-CHEMISTRY   AND 
ELECTRO-METALLURGY. 

(-4.)— ELECTRO-CHEMISTRY. 

Electrolytic   metal   deposition  ,•     hifluence   of   temperature 

vpon .     F.  Foerster,  F.  Blankenberg,  A.  Brunner, 

H.  Lee  and  W.  Rommler.     Z.  Elektrochem.,  1907,  13, 
561—567. 

In  all  electrolytic  processes  increased  temi^erature  causes 
a  more  rapid  diffusion  of  the  salt  to  make  up  for  the 
dilution  caused  by  separation  of  metal  at  the  cathode. 
In  the  case  of  ordinary  sulphate  or  other  simple  salt 
solutions,  the  cathodic  potential  increases  only  very 
slowly  with  rise  of  temperature.  A  study  of  cyanide 
solutions  has  shown  that  at  ordinary  temperatures  in  the> 
case  of  the  complex  copper  and  zinc  cyanides,  a  marked 
rise  of  cathodic  potential  occurs  with  increase  of  current 
density.  Other  salts,  such  as  the  cadmium  and  silver 
double  cyanides,  behave  like  simple  salt  solutions.  In  the 
case  of  copper  and  zinc  it  has  previously  been  found  that 
a  measurable  interval  of  time  is  required  for  the  formation 
of  the  complex  ion  from  the  soluble  anode,  and  it  is  to  this 
that  the  authors  ascribe  the  phenomenon  observed.  With 
increase  of  temperature  the  cathodic  potential  falls,  and 
at  75*^  C.  is  0-3  volt  less  than  at  18°  C.  in  the  case  of  copper 
cyanide,  whereas  with  silver  cyanide  the  decrease  is  only 
0-05  volt.  Important  applications  of  these  facts  can  be 
made  in  the  electrolytic  separation  of  metals,  particularly 
as  the  current  efficiency  of  the  deposition  rises  rapidly  with 
temperature  in  the  abnormal  cases.  Similar,  phenomena 
are  observed  with  complex  cathions.  In  ammoniacal 
sulphate  solutions  the  potential  of  copjjer  and  zinc  is  only 
slightly  reduced  by  rise  of  temperature,  whereas  that  of 
nickel  decreases  very  greatly.  A  method  for  the  quantita- 
tive electrolytic  separation  of  zinc  and  nickel  is  founded 
on  this  behaviour.  At  ordinary  temperatures  the  decom- 
position potential  of  zinc  and  nickel  are  too  close  to  admit 
of  the  separation  of  the  metals,  but  at  a  higher  temperature 
the  difference  is  much  greater,  and  satisfactory  electrolytic 
separation  can  be  effected.  The  authors  have,  also 
observed  in  dilute  acid  solutions  of  iron  and  nickel  salts, 
that  the  current  efficiency  of  the  metal  deposition  Is  much 
improved  by  rise  of  temiJerature,  and  in  the  case  of  iron, 
the  metal  obtained  contains  much  less  occluded  hydrogen 
and  consequently  has  improved  physical  properties.  The 
explanation  in  these  latter  cases  is  not  vet  forthcoming. 

— R.  S.  H. 

Mercury  ;  Notes  on  the  electrolytic  determination  of . 

V.  Borelli.     See  XXIIL 

Patents. 

Filaments  and  other  incandescing  bodies  for  use  in  electric 
lamps  or  other  apparatus  ;    Methods  of  manufacturing 

conductive .     The   British   Thomson-Houston   Co., 

Ltd.     From  the  General  Electric  Co.     Eng.  Pat.  18,745, 
Aug.  21,  1906.     See  IL 

Electric  conductors  from  refractory  metals  and  materials 
suitable  for  use  in  electric  lamps,  furnaces,  and  other 
apparatus  ;  Manufacture  of .  The  British  Thom- 
son-Houston Co.,  Ltd.  From  the  General  Electric  Co. 
Eng.  Pat.  18,749,  Aug.  21,  1906.     -See  II. 

Tungsten  filaments  for  electric  lighting  and  heating  ■  Manu- 
facture of by  reduction  of  tungstic  acid.     Allgem. 

Elektricitiits-Ges.     Eng.    Pat.    7407,    March   27,    1907. 
-S'ee  II. 

Electric  incandescence  lamps  ,;    Process  of  manufacture  of 

luminous  bodies  for .     H.  Kuzel.     Fifth  Addition, 

dated  March  9,  1907,  to  Fr.  Pat.  359,025,  Jan.  9,  1905. 
-See  II. 

Filaments  for   electric   lighting  ;    Process   of  manufacture 

of .     Parker  Clark  Electric  Co,     Fr.  Pat.  376,412,.  i 

April  5,  1907.     -See  II. 

Filamenta  for  incandescence  lamps.     Parker  Clark  Electric 
Co,     Fr.  Pat.  376,413,  April  5,  1907.     See  IL 
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Agglutinant  for  consolidating  the  active  material  of  electric 
accumulators.  Q.  Marino  and  E.  W.  Barton- Wright, 
London.     Eng.  Pat.  27,215,  Nov.  29,  1906. 

See  Fr.  Pat.  373,044  of  1907  ;  this  J.,  1907,  698.— T.  F.  B. 

Electric  arc  ;  Amplication  of  the for  producing  re- 
actions in  a  gaseous  mass,  and  apparatus  therefor.  A.  A. 
Naville.  P.  A.  Guve,  and  C.  E.  Guve,  Geneva.  Eng. 
Pat.  21,338,  Sept.  "26,  1906. 

See  Fr.  Pat.  361,827  of  1905  and  addition  thereto  ;    this 
J.,  1907,  23  and  209.— T.  F.  B. 

Boron  jr     Production    of .     The    British    Thomson- 
Houston  Co.,  Ltd.,  London.     From  the  Gen.  Electric 
Co.,    Schenectadv,    N.Y.,    U.S.A.     Eng.    Pat.    25,978, 
Nov.  16,  1906. 
A  BOKON  compound,  preferably  boron  nitride,  is  heated 
in  a  vacuum  furnace,  such  as  that  described  in  Eng.  Pat. 
20,809,  of  1904  (this  J.,  1905,  976),  to  a  temperature  above 
1500°    C,    to    produce    conductive    boron,    from    which 
resistance  rods  or  glow  bodies  may  be  formed.     A  suitable 
boron  nitride  for  the  purpose  may  be  obtained  by  passing 
ammonia  over  boric  anhydride  or  boric  salts. — E.  S. 

Carbide  from  lime  and  carbon  ;    Process  of  continuously 

producing .     A.  J.  Petersson,  Albv,  Sweden.     Eng. 

Pat.  5658,  March  8,  1907. 

See  Fr.  Pat.  371,043  of  1906  ;  this  J.,  1907,  327.— T.  F.  B. 

Carbide  from  lime  and  carbon  ;   Method  of  charging  electric 

furnaces  for  producing .     A.   J.   Petersson,   Albv, 

Sweden.     U.S.  Pat.  863,044,  Aug.  13,  1907. 

See  Ft.  Pat.  370,911  of  1906  ;  this  J.,  1907,  327.— T.  F.  B. 

Cell ;    Electrolytic .     E.  A.  Allen,  Assignor  to  Allen 

Electro-Chemical  Co.,  Rumford  Falls,  Me.  U.S.  Pat. 
862,783,  Aug.  6,  1907. 
The  electrolytic  cell  comprises  a  tank  with  oxidising  and 
decomposing  compartments,  the  latter  containing  an 
anode  and  a  mercury  cathode  which  also  acts  as  a  liquid 
seal  between  the  two  compartments.  A  circuit  is  pro- 
vided, for  the  return  of  the  amalgam,  between  the  opposite 
ends  of  the  tank,  and  an  injector,  supplied  with  a  heated 
fluid  oxidising  agent,  is  placed  in  the  circuit. — B.  N. 

Albuminous  substances  ;    [Electrolytic]  Treatment  of . 

R.    Desgeorge.     U.S.    Pat.    863,268,    Aug.     13,    1907. 
See  XIV. 

Leather  for  2ise  as  an  insulating  cover  for  electric  conduits  ; 

Process  for  the   preparation  of .     H.    Egger.     Fr. 

Pat.  376,660,  March  18,   1907.     See  XIV. 
Electrodes.     The    General    Electrolytic    Parent    Co.,    Ltd. 
Fr.  Pat.  376,548,  April  9,  1907. 


A  METAi/UC  conductor,  a,  is  covered  almost  entirely  with 
Portland  cement,  b,  and  the  extremity,  d,  of  the  conductor 
is  surrounded  with  a  mixture,  c,  of  graphite,  resin,  and 
carbon  tetrachloride,  the  exterior  surface,  e,  of  this  mixture 
being  made  to  conform  to  the  inner  surface,  /,  of  an  opening 
in  the  carbon  electrode,  g.  Where  the  conductor  passes 
completely  through  the  carbon  block,  it  is  protected  by  a 
layer  of  cement,  h.  An  alternative  form  is  described, 
ia  which  bars  of  carbon  are  employed,  in  place  of  the 
horizontal  rods  of  the  conductor,  o. — B.  N. 

Alkali  chlorides  ;    Process  and  apparatus  for  the  electro- 
lysis of .     J.  Billitzer.     Fr.  Pat.  376,329,  April  3, 

1907. 


FigJ 
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The  apparatus  consists  of  a  bell,  11,  closed  below  by  a 
diaphragm,  1,  2,  the  latter  resting  on  a  trellis-work  cathode, 
3,  of  iron  or  nickel  wire,  which  is  fixed  to  the  bell  and  arched 
in  order  to  permit  of  the  escape  of  hydrogen  bubbles 
through  the  channel,  7.  The  anodes.  8,  of  carbon  or 
platinum,  are  arranged  parallel  to  the  cathode.  The 
bell,  which  is  supplied  with  electrolyte  through  the  tube, 
12,  to  a  determined  height,  rests  in  an  outer  vessel,  10, 
which  is  empty  at  first,  but  the  diaphragm  being 
permeable  to  the  liquid,  the  latter  arrives  at  the  cathode 
as  a  solution  of  caustic  soda.  The  escape  pipe,  13,  for  the 
caustic  soda  solution,  is  so  arranged  that  the  liquid  is 
retained  in  the  vessel,  10,  to  a  height  at  which  it  just  wets 
the  cathode.     The  diaphragm  consists  of  a  sheet  of  asbestos 

I,  kept  in  position  by  a  frame,  18,  and  by  wedges,  and  over 
this  is  spread  a  layer,  2,  consisting  of  a  mixture  of  barium 
sulphate  or  alumina  and  asbestos  fibre.  The  rapid  depo- 
sition of  the  barium  sulphate  or  alumina  is  attained 
by  effecting  their  precipitation  in  a  solution  containing 
common  salt  and  by  agitating  with  asbestos  fibre,  a  uniform 
mixture  being  at  the  same  time  obtained.  In  an  apparatus 
of  small  dimensions,  the  sheet,  1,  may  be  fixed  to  the  bell, 

II.  A  chamber,  9,  containing  solid  salt,  is  in  communi- 
cation with  the  interior  of  the  bell,  and  serves  to  maintain 
a  heavy  strong  solution  immediately  above  the  diaphragm, 
with  a  weaker  solution  above  nearer  to  the  anode.  The 
electrolyte  is  supplied  in  a  continuous  stream,  and  passes 
through  the  diaphragm  or  through  a  narrow  slit  and  over 
the  barrier,  5,  backward  diffusion  of  caustic  soda  being 
thus  avoided.  An  alternative  arrangement  is  described 
in  which  the  vessel,  10,  is  closed  above,  and  the  hydrogen 
gas  is  collected. — B.  N. 
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Minfral,  animal,  and  vegetable  matter :  [Elect roli/tic] 
pnKesf    for    ejctracting    and    ^iniultancoiigli/    separating 

icater  from .     Farbwerko    vorm.    Meister.    Lucius, 

und  Briining.  Fr.  Tat.  377,U>0,  April  25,  IWT.  Under 
Int.  Conv..  May  1.  1906. 

Seb  Eng.  Pat.  10.02-4.  of  1907  ;  this  J..  1907,  955.— T.  F.  B. 

Pure  gases  or  mixtures  of  ttco  ga^es  in  definite  propt^rtions  ' 
Apparatus  for  the  electroli/tie   production   of  technically 

.     R.  Sohaar.     Gcr.  Pat.  IS  1.650,  Dec.  22,  1904. 

The  inveation  l-<  based  ujwn  the  observation  that  a  gas 
evolved  at  an  electrode  produces  a  vortex,  around  the 
Utter,  of  a  diameter  bearing  an  approximately  definite 
relation  to  the  area  of  the  .<urfaee  fron\  which  it  proceeds, 
as  well  as  to  the  volume  of  gas  evolved  jier  unit  of  time. 
A  screen  dipping  into  the  electrolyte  is  disposed  between 
vertical  adjacent  electrodes,  and  by  altering  the  relative 
pobitioDs  of  the  electrodes  with  respect  to  one  another 
and  to  the  screen,  the  surfaces  of  the  electrodes  left  freely 
eipotied  below  the  lower  edge  of  the  screen  can  be  varied, 
and  consequently,  also,  the  diameter  of  the  vortex  around 
e»ch  electrode,  and  the  projwrtion  of  gas  passing  from  the 
anode-epace  to  the  cathode-space,  and  vice  versa.  For 
this  purpose  means  are  provided  by  which  either  of  the 
electrodes  or  the  screen,  or  all  of  them  can  be  moved 
vertically  up  and  down.  It  is  stated  that  by  means  of 
this  device,  technically  pure  hydrogen  and  oxygen  (98 — 
99  per  cent,  strength)  can  be  prepared,  if  the  free  surface 
of  one  electrode  is  approximately  double  that  of  the  other. 

Brxmtint    and   iodine   from   spent   Itjes '     Process   for  the 

eltcirolytie    recovery    of    .     B.    Rinck.     Ger.    Pat. 

182,298.  Jan.  17,  1906. 

The  object  of  the  invention  is  to  so  concentrate  the  bromine 
and  iodine  electrolytically  separated  from  liquors  poor  in 
these  elements,  that  their  recovery  in  a  pure  condition  is 
rendered  easier.  The  liquor  containing  the  bromine  and 
iodine  is  subjected  to  electrolysis  in  an  earthenware  tank, 
and  the  separated  halogens  are  absorbed  in  the  anode- 
liquid  which  consists  of  a  concentrated  solution  of  a  halogen 
salt,  e.g.,  strong  brine.  The  anode  compartment  is  filled 
with  the  brine  and  contains  a  carbon  anode.  It  is  separ- 
ated by  an  asbestos  diaphragm  from  the  large  cathode 
compartment,  through  which  the  liquor  to  be  electrolysed 
flows  in  a  slow  stream.  Iron  cathodes  are  used.  The 
difference  in  density  between  the  anode-  and  cathode- 
liquids  is  such  that  the  use  of  a  diaphragm  may,  if  desired, 
be  dispen.Hed  with.  The  strong  brine  has  a  high  solvent 
power  for  the  liberated  bromine  and  iodine,  which  may  thus 
be  concentrated  in  the  anode-liquor  until  the  latter 
contairt*.  for  example,  3f)  per  cent,  of  free  bromine,  when 
it  is  withdrawn,  and  the  free  halogens  recovered  in  the 
lunal  manner. — A.  8. 

(B.)— ELECTROMETALLURGY. 

MUyhdf.num  ;    Preparation  of  metallic .     W.   Muth- 

mann,    L.    Weias,    and    A.    Mai.     Annalen,    1907,    355, 

ArrxB  numerous  unsuccessful  attempts  to  prejiare  the  metal 
from  the  sulphide  (molybdenite)  by  alumino-thermic  and 
electric  furnace  prfx-CHs^-H.  the  author  finally  diw^overed 
that  a  Mtiafactory  mfthfHl  consists  in  heating  a  mixture  of 
molybdenite,  lime,  and  fluorHr)ar  in  an  electric  furnace  of 
the  arc  or  resistance  tyr»c.  Fused  lumps  of  homogeneous 
metal  are  obtained,  the  proi>erties  depending  largely 
oo  the  content  of  iron.  A  product  containing  98-95 
per  cent,  of  molybdenum  ann  0-67  i>er  cent,  of  iron 
waa  relativelv  soft ;  it  could  Ix;  cut  with  tools  and  forged 
when  heated.  A  sample  containing  94-31  \xx  cent,  of 
molvbdenum  and  4-68  y)cr  cent,  of  iron  could  only  be 
worked  with  a  carborundum  wheel,  and  although  very 
hard,  waa  not  brittle.- R.  S.  H. 

Bare-earth  mrinlt  ;    Preparation  of  the^  by  electrolysis 

of  the  fluoride.i.  W.  Muthmann,  L.  Weiss,  and  J. 
Hcheidemandel.   Annalen,   19f)7,  866.   116-136. 

The  diaadvantages  of  the  [^(reparation  of  the  metals  of  the 
ecrinm  group  by  electrolysis  of  the  chlorides,  lie  chiefly  in 


the  difficulty  of  preparing  the  anhydrous  chlorides.  The 
authors  have  found  that  the  mixed  fluorides  readily  dissolve 
the  oxides  and  can  then  be  electrolysed  in  a  manner  very 
similar  to  that  employed  in  the  manufacture  of  aluminium 
with  a  cryolite-alumina  electrolyte.  Despite  the  advan- 
tage of  greater  fusibility  to  be  obtained  by  addition 
of  an  alkali  fluoride  to  the  electrolyte,  this  is  not  feasible 
in  practice  on  account  of  the  occurrence  of  explosions, 
evidently  caused  by  the  separation  of  the  alkali  metal. 
A  rectangular  furnace  was  employed,  the  sides  and  base 
being  constructed  of  graphite  plates.  A  number  of  graphite 
rods,  fixed  to  an  adjustable  holder,  depended  into  this 
receptacle  and  formed  the  anode,  the  base  of  the  furnace 
serving  as  cathode.  The  mixed  fluorides  are  fused 
(m.  p.,  900°  C. )  in  the  furnace  itself,  either  with  the  arc,  or 
by  inserting  a  resistance  of  carbon  between  the  anode 
and  cathode  ;  when  fusion  is  complete,  the  oxides  are 
added  in  quantity  sufficient  to  reduce  the  potential  differ- 
ence to  the  low  value  characteristic  of  the  electrolysis 
and  to  ensure  the  proper  function  of  the  anode.  Electro- 
lysis can  be  continued,  fresh  quantities  of  the  oxides  being 
added  from  time  to  time.  In  one  case  a  charge  of  6  kilos, 
of  the  mixed  fluorides  and  a  total  quantity  of  2  kilos, 
of  the  oxides  were  electrolysed  with  750  amperes  at  75 
volts.  The  current  density  was  9 — 10  amperes  per  sq.  cm. 
at  the  cathode  and  3  amperes  per  sq.  cm.  at  the  anode. 
Electrolysis  under  these  conditions,  continued  for 
55  minutes,  yielded  a  lump  of  400  grms.  and  a  further 
250  grms.  of  metal  disseminated  in  the  form  of  buttons 
throughout  the  mass.  In  every  respect  the  method 
appears  to  offer  advantages  over  the  electrolysis  of  the 
chlorides.— R.  S.  H. 

Molten  salts  ;    Metal  mist,   current  efficiency,   and  theory 

of   additions    in    the    electrolysis   of .     R.    Lorenz, 

Z.  Elektrochem.,  1907,  13,  582—585. 

The  very  low  current  efficiency  which  is  obtained  in  the 
electrolysis  of  molten  halogen  salts  of  the  metals  may  in 
many  cases  be  ascribed  to  the  formation  of  a  cloud  or 
mist  of  metal.  This  phenomenon  is  observed  indepen- 
dently of  electrolysis  when  a  molten  metal  is  maintained 
beneath  the  surface  of  the  molten  salt ;  the  metal  evapor- 
ates and  becomes  disseminated  through  the  fused  salt  in 
a  very  finely-divided  state.  Improved  current  efficiency 
is  obtained  by  the  use  of  diaphragms,  or  by  enclosing  the 
electrodes,  both  of  which  devices  hinder  the  finely-divided 
metal  from  reaching  the  anode  and  there  recombining 
with  the  separated  halogen.  Still  better  results  are 
obtained  by  the  addition  of  an  alkali  or  alkaline-earth 
salt.  The  author  finds  that  the  improvement  increases 
with  the  quantity  of  salt  added  and  with  the  molecular 
weight  of  the  particular  salt  used.  The  probable  explana- 
tion lies  in  the  change  of  surface  tension  of  the  molten 
metal  occasioned  by  these  additions. — R.  S.  H. 

Patents. 

Copper ;    Electrolytes   for   the   electro-deposition   of . 

S.     0.     Cowper-Coles,     London.     Eng.     Pat.     20,380, 
Sept.  13,  1906. 

By  adding  to  the  electrolyte  varying  quantities  of 
aluminium  sulphate,  and  using  a  large  current-density, 
a  deposit  of  copper  is  obtained,  smoother  and  of  better 
quality  than  hitherto.  In  practice  a  solution  containing 
about  12  per  cent,  of  copper,  12  per  cent,  of  free  sulphuric 
acid  and  1  per  cent,  of  aluminium  sulphate  is  electrolysed 
at  a  temperature  of  65°  C. — C.  A.  W. 

Copper  from   its   ores ;    Electro-metallurgical   process  for 

extracting .     L.  Jumau.  Paris.     Eng.  Pat.  27,120, 

Nov.  28,  1906.     Under  Int.  Conv.,  Nov.  29,  1905. 

See  Fr.  Pat.  359,913  of  1905  ;  this  J,,  1906,  485.— T.  F.  B. 

Metals  and  their  alloys  ;  Apparatus  for  the  electro- deposition 

of .     1).  and  M.   K.   D.   Roberts,  West  Bridgford, 

NottK,  and  E.  W.  Jaffray,  l>ondon.     Eng.  Pat.  20,716, 
Sept.  18,  1906. 

The  electrolyte  is  caused  to  circulate  through  a  sealed 
tank,  a,  "in  a  rapid  steady  continuous  homogeneous 
non-turbulent  stream,"  with  the  result  that  depositiontof 
metals,    or    alloys,    may    take    place    extremely    rapidly. 
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It  is  mentioned  that  currents  of  from  10,000  to  25,000 
amperes  per  sq.  ft.  may  be  used.  The  movement  of  the 
electrolyte  is  accomplished  by  means  of  blades,  d,  forming 
a  species  of  propeller,  mounted  on  a  sleeve,  c,  attached  to 
the  rotating  shaft,  6,  which  is  keyed  to  a  pullej%  e.  A 
hollow  shaft,  /,  is  keyed  to  a  shaft,  g,  which  is  provided 
with  blades,  h,  working  in  the  electrolyte  and  rotating 
at  a  slower  speed  than  the  propeller,  d.  A  number  of 
vanes,  k,  fixed  to  the  sides  of  the  chamber,  a,  force  the 
electrolyte  to  pass  in  a  steady  stream  through  the  portion 
of  the  chamber,  a,  containing  the  electrodes.  The  area 
of  the  anodes,  m,  is  much  greater  than  that  of  the  cathodes, 
n,  both  cathodes  and  anodes  being  arranged  parallel  to 
the  flow  of  the  electrolyte.  The  portion  of  the  apparatus 
where  the  blades,  d  and  h,  are  situated,  is  of  reduced  area 
in  cross-section,  in  order  to  prevent  a  space  being  left  at 
the  surface  of  the  liquid  where  the  gases  could  accumulate. 
Owing  to  the  rapid  flow  of  the  electrolyte,  the  surface  of 
the  liquid  tends  to  rise  higher  at  the  outer  walls  of  the 
chamber,  a,  (near  to  the  curved  ends),  thus  leaving  a 
space,  V,  where  the  gases  accumulate,  and  out  of  which 
they  are  removed  by  vacuum  pumps  through  the  out- 
lets, <.— B.  N. 

Oxide  ores  and  the  like  ;  Process  of  electrically  reducing . 

A.  Petersson,  Alby,  Sweden.     Eng.  Pat.  5655,  March  8, 

1907. 
See  Fr.  Pat.  370,909  of  1906  ;  this  J.,  1907,  327.— T.  F.  B. 

Tin-scrap  ;    Apparatus  for  detinning .      M.   Leitch, 

Elizabeth,  N.J.,  Assignor  to  American  Can  Co.,  Jersey 
City,  N.J.  U.S.  Pat.  859,565,  July  9,  1907. 
The  apparatus  consists  of  a  metallic  U-shaped  basket 
having  perforated  sides  and  suspended  in  a  tank  con- 
taining an  electrolyte.  Tin  scrap  is  charged  continuously 
into  one  end  of  the  basket,  carried  through  it  by  a  conveyor; 
and  discharged  on  to  another  conveyor  which  takes  the 
detinned  scrap  to  a  washing  tank.  Cathode  plates  are 
suspended  in  the  electrolyte,  the  other  terminal  of  the 
electric  circuit  being  connected  to  the  U-shaped  basket, 
so  that  the  tin  scrap  constitutes  a  moving  anode. — 0.  F.  H. 

Tin-scrap  :  Method  of  detinning .  M.  Leitch,  Eliza- 
beth, N.J.,  Assignor  to  American  Can  Co..  Jersey  City, 
N.J.     U.S.  Pat.  859,566,  July  9,  1907. 

Tin  scrap,  such  as  old  tin  cans,  is  passed  continuously 


through  a  detinning  bath  (see  preceding  abstract),  and 
then  passed  through  a  series  of  washing  baths,  the  scrap 
being  turned  over  in  its  passage  from  one  washing  bath 
to  another  in  order  to  empty  out  any  contained  liquid. 

— O.  F.  H. 


Detinning. 


R.  S.  Wile,  Pittsburg,  Pa. 
July  9,  1907. 


U.S.  Pat.  859,792, 


The  process  consists  in  dissolving  the  tin  in  a  solution 
of  stannic  chloride  of  at  least  15  per  cent,  concentration, 
adding  hydrochloric  acid,  and  then  electrolysing  the 
solution,  using  a  current  of  sufficient  voltage  to  give  a 
deposit  of  tin  in  the  crystalline  form.  The  bath  is  restored 
to  its  original  condition  and  may  be  used  again,  or  water 
may  be  added  and  stannic  oxide  precipitated. — 0.  F.  H. 

Metals  from  ores  or  sails  ;  Apparatus  for  electrolytic  reduc- 
tion of .     C.  E.  Robertson,  St.  Louis,  Mo.     U.S.  Pat. 

861,319,  July  30,  1907. 
The  electric  furnace  comprises  a  receptacle,  provided  with 
an  interior  lining  of  material,  which  is  a  conductor  of 
electricity,  and  a  disc  is  arranged  in  line  with  the  upper 
face  of  the  receptacle,  and  is  provided  on  its  upper  face 
^vith  conducting  bars.  Several  carbons  of  tubular  form 
are  carried  by  the  conducting  bars,  and  project  through 
the  disc  into  the  receptacle,  means  being  provided  for 
transmitting  an  electric  current  to  the  conducting  bars 
and  to  the  lining  of  the  receptacle,  the  disc  being  con- 
tinuously rotated. — B.  N. 

Metallic  sulphides  ;  [Electrolytic:]  Process  of  reducing . 

E.  L.  Anderson,  Assignor  to  T.  B.  Harvey,  St.  Louis, 

Mo.  U.S.  Pat.  862,871,  Aug.  13,  1907. 
The  current  passes  from  an  insoluble  anode  to  a  primary 
insoluble  cathode,  which  is  in  contact  with  a  quantity 
of  the  ore  serving  as  a  "  secondary  decomposable  cathode." 
The  electrolyte  consists  of  hydrofluosilicic  acid,  which 
dissolves  the  metallic  constituent  of  the  ore.  The 
current  is  then  reversed,  and  the  metal  is  deposited  on 
the  cathode— B.  N. 

Furnaces  ;  Electric  .     C.  A.  Keller.     First  Addition, 

dated  March  25,  1907,  to  Fr.  Pat.  336,403,  Nov.  2,  1903 
(this  J.,  1904,  377). 

The  channel  joining  the  electrode  chambers,  is  surrounded 

0  2 


1018 


Cl.   XII.— fatty   oils,   fats,   waxes,   &  SOAPS. 


[Sept.  30,  1907. 


by  an  enveloj>e  containing  a  coiled  tube,  through  which 
water  is  circulated.  The  envelope  is  provided,  at  its 
extremities,  with  projecting  pieces  through  which  the 
coiled  tube  passes,  so  as  to  cool  the  points  of  junction 
of  the  channel  with  the  electrode  chambers. — B.  N. 

Furnaci  ;     EUciric  .       Aktiebolaget  Elektro-metall. 

Fr.    Pat,    376.499,    April   (5,    1907.     Ifnder   Int.   Conv., 
May  -iS,  and  Nov.  6,  191)6. 


Ths  iron  core,  1,  2,  3,  is  provided  with  a  primary  winding,  6, 
the  channel  of  fusion.  4,  forming  the  secondary.  In  order 
to  reduce  the  magnetic  dispersion,  a  suitable  current  is 
paased  through  the  coils,  8  and  9.  connected  in  opposition, 
so  as  to  generate  magneto- motive  forces,  which  oppose 
the  escape  of  the  lines  of  force  out  of  the  core.  Tho 
terminals,  12  and  13,  of  these  coils  are  connected  to  an 
independent  source  of  current,  or  the  terminal,  12,  may 
be  connected  to  the  terminal,  7,  of  the  primary  coil, 
the   other   terminal,    13.    being  connected   at   a   suitable 

Soint.  14.  of  the  primary  coil.  An  alternative  form  is 
escribed  in  which  the  coils,  8  and  9.  are  replaced  by  a 
coil  arranged  along  the  edges  of  the  upper  face  of  the 
croas-piece.  3,  or  several  such  coils  may  be  used,  and 
supplied  with  current  from  the  primary  coil  or  from  an 
independent  source  as  described  above. — B.  N. 

EUctric  induction  furnace  ;  Method  of  operating  an , 

and  apparatus  therefor.  A.  Hiorth.  Fr.  Pat.  377,222, 
April  27,  1907.     Under  Int.  Conv.,  May  5,  1906. 

Szi  Eng.  Pat.  28,959  of  1906  ;  this  J.,  1907,  209.— T.  F.  B. 

EUetrolytic  deposits  ;  Methods  adapted  for  obtaining  , 

on  reversed  moulds.  E.  Friedheim.  First  Addition, 
dated  March  4,  1907.  to  Fr.  Pat.  364,737,  March  30,  1906 
(this  J.,  1906,  994). 

b  order  to  maintain  the  anode  rods  in  a  vertical  position, 
they  are  paseed  through  horizontal  perforated  plates, 
and  a  metallic  mass  is  cast  round  the  ends  of  the  rods 
in  order  to  fix  them  and  make  good  contact  with  the 
•nodes,  after  which  the  perforated  plates  are  withdrawn. 

— B.  N. 

Iron  oridci  ;  Process  for  the  reduction  of .    H.  W  Lash 

Fr.  Pat.  376,381,  April  4,  1907. 
The  patent  relates  to  a  process  of  obtaining  iron  in  a 
stat«  of  fuflion  from  iron  oxides,  such  as  iron  sand,  magnetic 
ooncentrat«)i.  etc.  The  iron  oxide  is  intimately  mixed 
with  ca.^t  iron  having  a  high  content  of  metalloids  or  of 
easily  oxidiaable  metals  such  as  manganese,  and  also 
with  carlK/n  (coke),  all  in  a  fine  state  of  division,  fluxes 
and  a  «mall  proportion  of  an  easily  combustible  material, 
M  aawdast,  may  also  be  added.  The  smelting  is  carried 
oat  in  an  electric  furnace  in  a  practically  neutral  atmos- 
phere, the  reduction  of  the  iron  oxide  Ix-ing  effected  by 
the  metalloids  or  easily  oxidi.nable  mftals  contained  in 
the  cast  irrm.  The  molten  iron  is  subsequently  refined 
in  the  n»nal  manner. — A.  S. 

BlaArolyU  for  golvanoplaslic  veork.     R.  H.  Marshall      Fr 
Pat.  376,796.  April  16,  VMH. 

8n  U.S.  Pat.  850,944  of  W)!  ;  this  J..  I9f>7,  622.— T.  F.  B. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

Olive  oil  in  Spain.     Bd.  of  Tr.  J.,  Sept.  12,  1907.     [T.R.] 

The  mean  annual  production  of  olive  oil  in  Spain  is 
estimated  at  about  200,000  metric  tons.  The  estimated 
production  for  1906  was  133,665  metric  tons,  as  compared 
with  149,249  metric  tons  in  1905.  This  deficiency  in 
the  crop  is  reflected  in  the  export  figures  during  the  two 
years  in  question.  On  the  other  hand,  the  imports  of  seed 
oil,  cocoanut,  and  palm  oil,  which  in  many  directions  may 
be  used  as  substitutes  for  olive  oil,  do  not  show  a  corres- 
ponding increase.  ThLs  is,  however,  accounted  for  by 
the  encouragement  which  the  Tariff  gives  to  the  manu- 
facture of  these  seed  oils  in  the  country,  and  to  which  the 
increase  in  the  importation  of  seeds  bears  witness. 

The  following  table  shows  the  imports  of  seed  oil,  coco 
and  palm  oil,  and  oleaginous  seeds,  and  the  exports  of 
olive  oil,  into  and  from  Spain,  during  1905  and  1906, 
and  the  first  six  montlis  of  1907  :  — 


1905. 

1906. 

First 
6  Months 
of  1907. 

Imports — 

Seed  oil 

Cocoanut  and  palm 
oil 

Metric  Tons. 
684 

279 
39,526 

34,228 

Metric  Tons. 
895 

548 
45,233 

18,911 

Metric  Tons. 
330 

400 

Oleaginous  seeds   . . 
Exports — 

Olive  oil    

32,917 
6,150 

Cottonseed  oil  ;  Alcoholysis  of .    V.  J.  Meyer.     Chem.- 

Zeit.,  1907,  31,  793—794. 

The  method  of  alcoholysis  devised  by  Haller  (this  J., 
1906,  1158,  1226;  1907,  328)  has  been  applied  by  the 
author  to  the  examination  of  cottonseed  oil.  The  crude 
filtered  oil  (535  grms.)  was  heated  on  the  water-bath  with 
four  times  its  weight  of  anhydrous  methyl  alcohol  and 
about  60  grms.  of  methyl  alcohol  saturated  with  hydro- 
chloric acid  gas,  the  resulting  mixture  poured  into  ice- 
water  and  neutralised,  and  the  esters  (482  grms.),  which 
separated  as  an  oil,  fractionally  distilled  in  vacuo.  The 
fraction  boiling  below  200°  C.  under  a  pressure  of  18  mm. 
consisted,  in  the  main,  of  the  methyl  ester  of  palmitic  acid 
(m.  pt.,  28°— 30°  C).  The  fraction  boiling  above  200°  C. 
under  the  same  pressure,  contained  a  small  amount  of  the 
same  ester  and  also  of  an  ester  melting  at  52° — 54°  C. 
(presumably  the  methyl  ester  of  arachidic  acid,  m.  pt. 
54-5°  C),  this  being  also  present  in  the  distillation  residue. 
The  main  portion  of  this  fraction  remained  liquid.  It 
was  repeatedly  distilled  in  vacuo,  and  separated  into  six 
fractions,  which,  it  was  concluded,  contained  the  esters 
of  oleic,  linolic,  palmitic,  and  probably  stearic  and 
arachidic  acids.  The  author  infers  from  these  results  that 
cottonseed  oil  consists,  for  the  most  part,  (up  to  70  per 
cent.)  of  palmitin. — C.  A.  M. 

Cocoanut  oil ;     Utilisation  of  the  waste  product  from  the 

refining    of .     O.     Sachs.     Cbem.     Rev.    Fett-  u. 

Harz-Ind.,  1907,  14,  211—213. 

The  waste  product  from  the  refining  of  cocoanut  oil  is 
sold  under  the  name  of  "  cocoanut  oil  fatty  acid,"  although 
it  is  not,  strictly  speaking,  a  fatty  acid.  Whatever  method 
of  neutralisation  and  removal  of  proteins  has  been  used 
in  the  refining  of  the  cocoanut  oil,  the  residue  requires 
special  treatment,  to  separate  precipitated  impurities, 
and  to  break  up  the  emulsions  which  obstinately  retain 
the  unaltered  neutral  fat.  This  is  best  done  by  means  of 
a  centrifugal  filter.  The  specifically  lighter  oil  collects 
about  the  hollow  axis  of  the  centrifugal  machine  and  is 
driven  through  the  opening,  whilst  the  heavier  particles 
are  deposited  at  the  periphery.  The  recovered  oil  may  be 
blended  with  a  fresh  quantity  for  the  next  refining,  or  if 
sufficiently  pure  may  be  sold  as  neutral  cocoanut  oil. 

Preparation  of  "  cocoanut  fatty  acid." — For  the  separa- 
tion of  fatty  acids  from  tho  soap  formed  in  the  neutralising 
process  and.  the  separation  of  neutral  fat  from  the  emulsion, 
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either  hydrochloric  or  sulphuric  acid  is  used  according  to 
the  nature  of  the  neutralising  agent  that  was  employed. 
The  alkaline  liquids  are  boiled  in  wooden  vessels  with  an 
excess  of  the  acid  until  a  clear  fatty  layer  rises  to  the 
surface.  Any  contact  with  iron  must  be  avoided,  or 
the  fatty  acids  will  acquire  a  reddish  colour.  Owing  to 
their  great  solubility,  the  lower  fatty  acids  (caproic  and 
caprylic  acids)  are  nearly  all  lost,  but  most  of  the  capric 
acid  separates  with  the  lauric,  myristic,  palmitic,  and 
oleic  acids.  The  product  separated  by  means  of  sulphuric 
acid  is  of  better  appearance  than  that  separated  by  means 
of  hydrochloric  acid.  After  the  steam  has  been  shut  off, 
the  lower  aqueous  layer  is  drawn  off  into  large  tanks  in 
the  open,  allowed  to  cool,  and,  after  separation  of  any 
fatty  acid,  thrown  away.  The  fatty  acid  layer  in  the 
wooden  tank  is  pumped  into  a  receiving  tank  where,  on 
standing,  further  clarification  takes  place,  after  which  it 
is  washed  with  water,  and  finally  drawn  off  into  casks. 

Properties  of  "  cocoanut  oil  fatty  *acid." — In  the  solid 
state  this  is  a  rancid-smelling  fat  of  a  light  yellow  or 
reddish-yellow  colour  and  of  the  consistency  of  butter.  It 
varies  in  hardness  according  to  the  proportion  of  neutral 
fat  it  contains.  The  sp.  gr.  at  100°  C.  is  about  0-880,  and 
the  average  molecular  weight,  202-6,  whilst  the  iodine 
value  usually  exceeds  9-5.  The  m.  pt.  is  generally 
between  19°  and  22°  C,  and  the  solidification  point 
between  13°  and  18°  C.  The  proportion  of  neutral  fat  in 
commercial  samples  may  be  as  high  as  72  per  cent.,  but 
as  a  rule  is  about  40  per  cent.  In  the  last  decade  of  last 
century  this  product  was  difficult  to  sell  on  account  of 
the  fact  that  it  formed  lumps  in  the  saponifying 
process,  and  fetched  4  marks  per  100  kilos,  less  than 
palm-kernel  oil ;  but  with  increased  experience  in  dealing 
with  fatty  acids,  and  especially  since  the  introduction  of 
carbonate  saponification,  the  price  has  advanced  and 
"  cocoanut  fatty  acid  "  of  good  quality  now  fetches  only 
1  to  1-5  marks  per  100  kilos,  less  than  palm-kernel 
oil.  The  advantages  of  using  the  waste  product  are 
that  the  cheaper  carbonate  saponification  can  be  used 
for  the  fatty  acid  portion,  that  the  soaps  prepared  from  it 
do  not  darken,  and  that  it  is  valuable  where  rapid  working 
and  high  yields  are  required. — C.  A.  M. 

Cocoanut  oil ;  Detection  of by  "  salting  out  "  the  soap. 

R.  Cohn.     Chem.-Zeit.,  1907,  31,  855—857. 

The  incomplete  separation  of  the  soaps  of  cocoanut  and 
palm-kernel  oils  on  the  addition  of  salt  is  shown  to  be 
due  to  the  presence  of  a  large  proportion  of  the  glycerides 
of  caproic,  caprylic,  and  capric  acids,  and  not,  as  stated 
by  Benedikt,  to  the  laurin,  the  soap  from  which  can  be 
"  salted  out  "  without  much  difficulty.  On  these  facts 
is  based  the  following  method  of  detecting  cocoanut  and 
palm-kemel  oils  in  other  fats  : — From  5  to  6  grms.  of  the 
filtered  fat  are  saponified  with  alcoholic  potassium 
hydroxide,  the  alcohol  expelled  in  a  current  of  air,  and  the 
soap  dissolved  in  100  c.c.  of  hot  water.  The  cold  solution 
is  treated  with  100  c.c.  of  a  cold  saturated  solution  of 
sodium  chloride,  and  allowed  to  stand  for  12  to  15 
minutes  with  frequent  stirring,  after  which  the  liquid  is 
drawn  off  from  the  separated  soap  with  the  aid  of  the 
filter-pump,  until  90  c.c.  of  filtrate  have  been  collected. 
In  the  case  of  cocoanut  oil  the  liquid  is  somewhat  turbid, 
and  on  adding  an  additional  100  c.c.  of  the  salt  solution, 
there  Ls  an  immediate  thick  white  flocculent  deposit  and 
the  fluid  becomes  milky,  whereas  with  e.g.  cacao  butter, 
there  is  only  a  slight  flocculent  deposit  and  the  liquid 
remains  clear.  After  10  minutes,  the  contents  of  the  flask 
are  filtered,  and  the  filtrate  treated  with  2  c.c.  of  hydro- 
chloric acid  of  sp.  gr.  1-12,  which  immediately  produces  a 
turbidity,  increasing  on  standing,  in  the  cocoanut  oil  soap 
solution,  whereas  a  cacao-butter  soap  solution  will  remain 
clear.  If  instead  of  the  acid  a  third  100  c.c.  of  the  salt 
solution  be  added,  a  further  crystalline  deposit  will  be 
obtained  in  the  case  of  cocoanut  oil.  In  this  way  from 
10  to  15  per  cent,  of  cocoanut  or  palm-kemel  oils  can 
be  readily  detected  in  other  fats,  whilst  still  smaller  quan- 
tities may  be  found  by  taking  10  grms.  of  the  original  fat, 
dissolving  the  soap  in  125  c.c.  of  water,  and  adding  two 
successive  portions  of  150  c.c.  each  of  the  salt  solution. 
In  the  case  of  butter  it  is  necessary  to  modify  the  method, 
but  the  small  amounts  of  caproic,  caprylic  and  capric  acids 


in  butter  fat  may  readily  be  removed  by  an  extension  of 
the  fractional  "  salting  out  "  process.  The  method  is  not 
applicable  to  rancid  fats,  which  behave  like  palm-kemel 
oil  in  the  test.  The  author  attributes  this  to  the  for- 
mation of  considerable  quantities  of  caproic,  caprylic  and 
capric  acids  from  the  higher  fatty  acids  in  the  process  of 
becoming  rancid.  The  method  may  also  be  used  for  the 
detection  of  these  three  acids  in  substances  other  than 
fats,  e.g.  in  natural  and  artificial  oenanthic  ether  (cognac 
oil).  In  the  artificial  product  cocoanut  oil  is  used  as  the 
source  of  the  fatty  acids,  whilst  in  the  natural  product  they 
are  formed  in  the  fermentation  process. — C.  A.  M. 

Black  raspberry-seed  oil.     R.  Krzizan.     Z.  offentl.  Chem., 
1907,  13,  263—267.     Chem.  Zentr.,  1907,  2,  923—924. 

Raspberry  seeds  contain  about  14-6  per  cent,  of  a  drying 
oil,  the  liquid  fatty  acids  of  which  consist,  for  the  most 
part,  of  linolic  and  linolenic  acids,  the  former  preponder- 
ating. Only  insignificant  quantities  of  oleic  and  isolino- 
lenic  acids  are  present  in  the  oil,  which,  also,  contains  no 
volatile  acids.  The  oxygen-absorption  value  of  the  oil, 
determined  by  Livaehe's  method,  was  8 -4  per  cent,  in 
2  days,  as  compared  with  14-3  per  cent,  in  the  case  of 
linseed  oil.  Raspberry-seed  oil  contains  about  0-7  per 
cent,  of  phytosterol. — A.  S. 

Oils  ;  Various  Indian .     D.  Hooper.    Indian  Museum 

Ann.  Rep.,  1906/7,  8—9. 

Cochlospermum  Gossypium.  The  seeds  of  this  silk-cotton 
tree  yield  an  oil  which  occupies  an  intermediate  position 
between  a  semi-drying  and  a  non-drying  oil.  The  oil  can 
be  produced  in  large  quantities,  and  could  probably  be 
used  for  soap  making,  etc. 

Myristica  canarica.  The  seeds  contain  about  50  per 
cent,  of  fat  which  melts  at  39°  C.  The  fat  yields  92  per 
cent,  of  crystalline  fatty  acids  melting  at  41°  C.  By 
recrystallisation  from  alcohol,  crystals  of  myristic  acid 
were  obtained,  showing  that  myristicin  was  present  in 
the  fat. 

Myristica  malabarica.  Large  quantities  of  fat,  which 
might  be  more  extensively  used  for  technical  purposes, 
can  be  obtained  from  the  seeds  and  mace. — W.  P.  S. 

Patents 

Oil  testing  [viscosity  and  flash  point]  apparatus.  W.,  T.  W., 
and  A.  Lees.  Eng.  Pat.  27,036,  Nov.  28,  1906. 
See  XXIIL 

Fals  ;  Method  of  saponifying in  globular  state  by  means 

of  alkali  carbonates,  and  application  thereof  [cleansing 
textiles].  E.  de  Grousseau.  Fr.  Pat.  376,122,  March  25, 
1907. 
The  fat  is  dissolved  in  suitable  hydrocarbons,  and  the 
solution  mixed  with  an  emulsifying  agent  such  as  soap 
or  saponin  (preferably  soap  containing  60  to  65  per  cent 
of  fatty  acids),  and  treated  with  an  aqueous  solution  of 
alkali  carbonate  at  100°  to  120°  C.  A  suitable  mixtujre 
of  hydrocarbons  for  effecting  the  solution  consists  of 
23-5  per  cent,  of  petroleum  oil,  36-5  per  cent,  of  oleo- 
naphtha,  and  40  per  cent,  of  turpentine  oil,  and  this  is 
used  in  the  proportion  of  10  kilos,  to  10  kilos,  of  the 
fat.  At  the  same  time  50  kilos,  of  the  finely-divided 
soap  are  mechanically  mixed  with  about  50  kilos,  of 
water  in  a  vessel  into  which  steam  is  being  introduced, 
until  the  mixture  forms  a  paste.  The  hydrocarbon 
solution  is  now  introduced,  the  vessel  hermetically  closed, 
and  the  mixing  continued  for  about  15  minutes  to  render 
the  mass  homogeneous,  after  which  it  is  introduced 
little  by  little  into  a  solution  of  200  kilos,  of  anhydrous 
sodium  carbonate  in  600  kilos,  of  water  at  about  100°  C. 
The  alkali  solution  is  contained  in  a  boiler  of  special 
construction  provided  with  a  helical  agitator,  and  the 
temperature  is  maintained  at  100°  to  110°  C.  Owing 
to  the  fine  state  of  division  of  the  fat,  saponification  takes 
place  rapidly,  and  the  hydrocarbons,  remaining  undis- 
solved, are  able  to  bring  a  fresh  quantity  of  fat  into 
solution.  Thus  by  admitting  the  melted  fat  in  a  fine 
stream,  the  process  becomes  continuous  until  finally 
the  whole  of  the  sodium  carbonate  has  been  utilised. 
Soap   thus   prepared   has   great  detergent  power,   owing 
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to  its  coDtaining  most  of  the  hydrocarbons  used  in  its 
manufacture,  whilst  the  tiirj>entinc  oil  has  a  bleaching 
effect.  Claim  is  also  made  for  the  application  of  the 
proi^ess  to  the  cleansing  of  textile  fabrics.  For  this 
purpose,  the  partially  ,saj>onitied  oil  is  separated  after 
15  minutes'  treatment.  The  fabrics  (100  kilos.)  are 
heated,  by  means  of  steam,  with  about  30  to  35  litres 
of  water  and  UX)  to  150  grms.  of  the  saponifying  product, 
the  tank  being  rotated  for  about  5  minutes.  The  liquid 
is  now  drawn  off  and  replaced  by  the  requisite  amount 
of  water  containing  TlX)  to  SIX)  grms.  of  the  product,  and 
steam  is  admitted  to  the  tank.  The  cleansing  is  finished 
ia  about  35  minutes. — C.  A.  M. 


XIIL— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES:    INDIA-RUBBER.  &c. 

(.4.)— PIGMENTS.   PAINTS. 

Patents. 

Painia  for  buildings.     M.  Ramos-Garcia,  Paris.     Eng.  Pat. 
•29.504.  Dec.  27,   1906. 

Skk  Fr.  Pat.  370.794  of  1905  ;  this  J..  1907,  264.— T.  F.  B. 

Lake  ;  Colouring  matter  .     C.  Immerheiser,  Assignor 

to  Badische   Anilin  und  Soda   Fabrik,   Ludwigshafen, 
Germany.     U.S.  Pat.  863,396,  Aug.  13,  1907. 

Red  colour  lakes  fast  to  light,  are  obtained  by  forming 
insoluble  salts  of  azobenzeneazo-l-naphthol-4-sulphonic 
acid-— F.  M. 

{£.)— RESINS,  VARNISHES. 

Spanish  turpentine.     Chem.   and  Drugg.,   Sept.   5,   1907. 
[T.R.] 

About  seven  years  ago  the  various  works  in  Spain 
engaged  in  the  manufacture  of  rosin  and  oil  of  turpentine 
formed  a  trust,  under  the  title  of  "  L'Union  Resinera 
E«panola."  with  headquarters  at  Bilbao.  The  under- 
taking, which  has  practically  a  monopoly  in  these  products 
in  Spain,  has  met  with  a  great  mea.sure  of  success,  judging 
from  a  report  on  its  financial  position  which  has  recently 
been  issued.  The  following  figures  illustrate  the  progress 
•  of  the  trust  since  its  origin : 


- 

'Turpentine 
oil. 

Resin. 

Profit. 

kiloB. 

kilos. 

pesetas. 

1M6-18M  .... 

1,8««,821 

6,5.34,661 

1,025,179-24 

1»»*-I900   

2.33fl.288 

8,375,535 

1,243,531-73 

190O- 19*^)1    

2,.37B,aoi 

8.167,005 

1,315,552-87 

ly.-il    1>-|2    

2,287,671 

7,972,650 

1,773,418-67 

2,54B,30« 

8,706,474 

1,953,886-46 

3,14«,8M 

10,825,256 

2,183,135-53 

3.440,815 

12,090,555 

2,892,435-42 

1  SKJi- 1  yO<5 

S,68».324 

12,157,241 

3,069,555-43 

The  trust  now  poMetwes  twenty  factories  and  thirteen 
•aw-milL*,  and,  as  labour  is  cheap,  the  cost  of  production 
v  kept  very  low.  I^st  year  a  new  method  of 
dt«t illation  (the  j>at*-nt  of  \.  Calixtc  Rodriguez)  wa.s  given 
a  trial,  and  a«  it  proved  xatisfm.tory,  it  was  eventuallv 
adopt«>d  at  all  the  factories.  ()i  the  total  output  ]a.s't 
year.  76-79  per  cent,  of  the  turpentine  was  exfKirted,  the 
r^-maining  23-21  per  cent.  l>eing  consumed  in  Spain. 
The  ^iTVf*  obtained  were  very  satisfactory,  considering 
the  fa/ 1  that  .American  turpentine  oil  at  the  Ix-ginning 
of  1W>5  stofxl  at  .38h.  per  cwt.,  advancing  to  63s.  odd 
in  Junf ,  and  receding  to  al^out  49h.  by  the  end  of  the  year. 
Good  r)nce«  were  aUo  obtained  for  rosin,  it  Ixjing  remark- 
able that  clear  Sfian?sh  for  the  first  time  realised  Vx\. 
per  rwt.  more  than  similar  French.  ExjKJrtation  of  the 
product*  was  fa<^  ilitat<-d  by  the  i-stablishment  of  a  dcfKjt 
at  Pa>mage<i  and  by  the  use  of  tank-waggon.n.  In  1W);>, 
1.3-')I.94.'>  kilos,  of  tuqicntine  oil  was  sent  to  Switz«;rlandl 
luly,  and  South  fJermany,  whereas  three  years  ago 
scarcely  half  a  million  kilos,  was  exported  to  those 
coantnes.     It   is   only   within   the   past   two  years   that 


rosin  has  been  exported  to  England,  the  quantity  shipped 
from  Bilbao  being  3.187,000  kilos.  Belgium  received 
1.527.938  kilos.,  Holland  213,790  kilos.,  and  France 
22,768  kilos. 

Shellac    analysis  ?      Report    of    Sub-Committee    on . 

J.  Amer.  Chem.  Soc,  1907,  29,  1221—1227. 

The  Committee  recommend,  for  the  determination  of 
rosin  hi  shellac,  the  Wijs  method  as  described  by 
Langnmir  in  this  J.,  1905,  12.  All  details  of  the  method 
are  there  given,  and  the  Committee  confirm  his  choice 
of  the  figures  18  and  228  as  the  constants  for  shellac  and 
rosin  respectively.  They  suggest  the  use  of  acetic  acid 
of  melting-point  between  14° -7  and  15°  C,  as  determined 
by  cooling  to  10°  or  11°  C,  a  quantity  contained  in  a 
test-tube  suspended  by  a  cork  in  a  larger  test-tube,  and 
observing  the  temperature  which  remains  constant  after 
crystallisation  has  begun. — J.  T.  D. 

Patents. 

Turpentine  ;  Process  of  treating  wood  for  the  extraction  of 

.     F.  T.  Snyder,  Oak  Park,  111.,  U.S.A.     Eng.  Pat. 

19,870,  Sept.  6,  1906.     Under  Int.  Con  v.,  Dec.  1,  1905. 

See  Fr.  Pat.  368,198  of  1906  ;  this  J.,  1906,  1226.— T.  F.  B. 

Turpentine  ;  Process  of  obtaining from  wood.     J.  W. 

Thompson,  Raleigh,  and  T.  J.  Newsom,  Clinton,  N.C., 
Assignors  to  A.  P.  McPherson,  Lillington,  N.C.  U.S. 
Pat.  862,680,  Aug.  6,  1907. 

The  wood  is  immersed  in  crude  molten  turpentine  and 
heated  so  as  to  volatilise  the  latter  and  also  the  turpentine 
contained  in  the  wood,  after  which  the  heat  is  increased 
so  as  to  extract  the  rosin  from  the  wood. — A.  G.  L. 

Varnish  for  producing  matt  surfaces.  A.  Herbig,  Cologne- 
Bickendorf,  Germany.     U.S.  Pat.  861,847,  July  30,  1907. 

The  varnish  is  produced  by  mixing  a  fatty  drying  oil 
varnish  with  hydrated  alumina. — A.  G.  L. 

Siccative ;  Process    for    making    a .     L.    G.    Leffer, 

Cologne,  Germany.     U.S.  Pat.  864,475,  Aug.  27,  1907. 

Resin  which  has  not  a  strong  acid  reaction,  or  ordinary 
commercial  resin  which  has  been  neutralised  by  the 
addition  of  alkaline  salts,  is  liquefied  by  heating,  and 
then  cooled  somewhat,  but  not  to  such  a  degree  that  the 
mass  cannot  be  stirred.  Oil  of  turpentine  is  now  added, 
and  after  further  cooling,  the  mass  is  mixed,  with  stirring, 
with  an  alcohol  capable  of  dissolving  resin,  then  filtered, 
and  diluted  with  a  suitable  liquid. — A.  S. 

Colourless  drier,  for  paints,  varnishes  and  oils.  G.  Guittet. 
1st  Addition,  dated  March  18,  1907,  to  Fr.  Pat.  367,989, 
July  11,  1906  (this  J.,  1906,  1226). 

An  addition  of  acetic  acid  in  the  proportion  of  about 
20  grms.  per  litre  causes  the  drier  to  remain  colourless, 
even  when  kept  for  a  long  time  before  use. — C.  A.  M. 

(C.)— INDIA-RUBBER,  &c. 

Latex  from  Funtumia  elastica,  Stapf  •;    Analysis  of . 

D.  Spence.  Quart.  J.  Inst.  Comm.  Research  in  Tropics 
(Liverpool  Univ.).  Reprints  1907,  [9],  3—10.  (See 
this  J.,  1907,  626.) 

The  latex  examined,  was  obtained  from  W.  Africa,  and 
had  been  preserved  by  the  addition  of  formalin.  It  was 
pra<;tically  neutral  to  litmus,  but  faintly  acid  to  phenol- 
phthalein.  Its  sp.  gr.  at  20^/4°  was  0-9989,  and  its  com- 
position as  follows: — water,  76-2;  caoutchouc,  19'85; 
resias,  2-00  ;  organic  crystalloids  (sugars,  organic  acids 
and  certain  nitrogenous  compounds,  compare  following 
abstract),  1-39;  insohibie  constituents  (largely  jirotein), 
0-36  ;  total  nitrogen,  0-438,  (calculated  as  protein,  2-73) ; 
and  mineral  matter  (K',  Fe'",  Ca",  Mg",  PO4'",  SO^", 
C2O4"),  0-2fW)  (of  which  ])otas8ium  salts  constituted  as 
much  as  0-21)  jK-r  cent.  By  the  term  "coagulation" 
the  author  understands  the  whole  series  of  processes 
whereby  a  solid  clot  of  what  is  known  commercially  as 
raw  ruf»l>cr  is  obtained  from  the  latex  ;  "  agglutination 
("  Zusammenballen  ")   is  a  stage   in  the  process,  during 
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which  the  caoutchouc  globules  are  converted  into  fine 
flakes  or  solid  particles  which  are  not  yet  coalesced  to 
form  a  clot.  "  Agglutination "  of  Funtumia  latex  is 
favoured  by  positive  and  inhibited  bv  negative  ions 
(compare  V.  Henri,  this  J.,  1907,  264—265).  By  sub- 
mitting the  latex  to  centrifugal  action  at  the  rate  of  3000 
revs,  per  minute,  only  an  incomplete  separation  of  the 
rubber  as  a  "  cream  "  is  effected ;  the  separation  is  more 
nearly  complete  if  the  latex  be  first  saturated  with  a  salt 
such  as  ammonium  sulphate,  but  the  agglutinated 
product  obtained,  must  in  either  case  be  submitted  to 
pressure  or  to  mechanical  agitation,  or  to  the  action  of 
some  chemical  agent,  such  as  alcoholic  phenol,  to  complete 
coagulation.  A  more  simple  and  efficient  method  of  coagu- 
lation is  by  the  addition  of  a  dilute  solution  of  acetic  acid 
mixed  with  an  equal  volume  of  an  alcoholic  solution  of 
creosote  (20  :  1).  A  sample  of  washed  rubber,  prepared 
by  this  method,  had  the  following  composition  : — caout- 
chouc, 88-9 ;  resins,  9-6 ;  insoluble  impurities  (largely 
protein),  1-47;  moisture,  0-4;  nitrogen,  0-93  (calculated 
as  protein,  5-8)  ;  and  ash  (FeaOg.CaO.POi'"),  0-09  per 
cent.  The  potassium  salts  present  in  the  latex  were 
completely  absent  from  the  washed  rubber.  Attempts  to 
bring  about  coagulation  by  digesting  the  protein  of  the 
latex  by  means  of  rennet,  trypsin,  or  pepsin,  were 
unsuccessful,  although  in  the  case  of  trypsin  it  was  shown 
that  digestion  did,  in  fact,  take  place.  The  presence  of 
a  protein  film  surrounding  the  caoutchouc  globules,  as 
suggested  by  Weber,  is  therefore  unlikely,  and  the  author 
prefers  the  explanation  that  coagulation  is  the  result  of 
a  disturbance  of  the  equilibrium  between  two  opposing 
forces — (1)  the  negative  charge  on  the  colloid  aggregate 
(compare  Henri,  loc.  cit) ;  (2)  the  surface  tension  of  the 
particles  of  caoutchouc,  which  originally  held  the  globules 
in  suspension.  It  is  suggested  that  digestion  may  be 
found  to  be  a  suitable  method  of  freeing  the  latex  from 
the  objectionable  proteins.  The  value  for  protein,  calcu- 
lated from  nitrogen  content,  which  is  usually  shown  in 
rubber  analyses,  is  worthless  and  misleading,  since  part 
of  the  nitrogen  is  undoubtedly  present  in  some  other 
form  than  protein. — E.  W.  L. 

Latex  from  Funtumia   dastica,   Stapf  ;    Crystalloids   and 

inorganic    constituents    in .     D.     Spence.     Quart. 

J.  Inst.  Comm.  Research  in  Tropics  (Liverpool  Univ.). 
Reprints,   1907,   [9],   11—17. 

The  method  of  analysis  adopted  for  the  determination 
of  these  inorganic  and  organic  substances  in  latex  is  as 
follows  : — 50  c.c.  of  the  latex  are  dialysed  against  100 — 
150  cc.  of  distilled  water  for  40  hours,  and  the  dialysate  is 
then  evaporated  to  dryness  on  the  steam-bath,  the  residue 
dried  over  sulphuric  acid  in  vacuo,  and  weighed.  Three 
experiments  are  made  side  by  side.  The  dried  residue 
from  the  dialysate  of  one  of  these  is  carefully  incinerated, 
and  the  ash  examined  quantitatively  as  far  as  possible. 
The  second  dialysate  serves  for  the  determination  of  organic 
.  acids,  their  soluble  salts,  and  soluble  sugars,  these  being 
separated  from  inorganic  salts  and  certain  hexahydro- 
benzene  derivatives  by  means  of  hot  absolute  alcohol. 
The  third  dialysate  is  reserved  for  qualitative  examina- 
tion, and  isolation  of  the  sugar-like  substances.  By  this 
{)rocess  the  following  results  were  obtained  with  Funtumia 
atex : — 

By  extracting  the  dialysate  with  water  a  product 
similar  to  the  sugar-like  product  obtained  by  Weber  from 
Castilloa  elastica  latex  (Ber.,  1903,  36,  3110)  was  obtained. 
No  evidence  of  the  presence  of  pentoses  could  be  obtained. 
The  residue  from  the  dialysate  was  practically  insoluble 
in  benzene  and  chloroform  and  but  partially  soluble 
in  alcohol  or  acetone.  It  was  faintly  acid  to  litmus,  and 
gave  an  intense  yellow  coloration  with  alkali,  which  dark- 
ened on  boiling,  but  no  volatile  bases  were  evolved. 

In  two  experiments  the  total  crystalloids  in  the  latex 
were  found  to  be  1-565  and  1-575  per  cent,  respectively, 
of  which  about  20  jier  cent,  were  soluble  in  alcohol. 
The  inorganic  crystalloids  as  determined  by  incineration, 
amounted  to  0-206  per  cent.  Hence  the  organic  crystal- 
loids, consisting  of  sugars,  organic  acids  and  nitrogen 
compounds,  amoimted  to  about  1-4  per  cent.  The 
portion  soluble  in  alcohol  probably  represents  organic 
acids  and  salts.     In  another  sample  of  latex  as  much  as 


3-5  per  cent,  of  sugars,  organic  acids  and  soluble  salts  was 
found.  Potassium  was  present  in  the  dialysate  in 
quantity,  magnesium  in  traces.  Neither  iron  nor  calcium 
were  found  in  the  dialj-sate,  and  are  therefore  present  in 
an  insoluble  form  in  the  latex,  probably  as  insoluble 
phosphates,  sulphates  and  oxalates,  possibly  also  as 
resinates.  The  absence  of  potassium  from  washed, 
f«7i^M7?n'a  rubber  may  be  taken  as  evidence  of  the  eflBciency 
of  the  washing  process.  The  nitrogenous  product  in  the 
dialysate  from  Funtumia  latex  is  not  coagulated  by  boiling 
nor  by  nitric  acid,  and  does  not  give  the  biuret  reaction. 
It  is  probably  one  of  the  simpler  end-products  of  protein 
digestion  (compare  Green,  Proc.  Roy.  Soc.  40,  28). 

— E.  W.  L. 

Rubbers  from  various  Indian  trees.     D.  Hooper.     Indian 
Museum  Ann.  Rep.,  1906-7,  6. 

A  SPECIMEX  of  rubber  from  Mergui  was  found  to  be  of 
great  purity.  It  was  discovered  in  the  crown  of  the 
root  of  Hevp.a  Brasiliensis  where  the  Hevea  rubber  termite 
had  made  a  nest.  It  would  appear  that  the  insects 
had  reduced  the  proportion  of  resins  by  consumption,  or 
by  some  chemical  process  of  separation  in  the  crude  latex. 
Three  samples  of  rubbers  from  Parameria  glandulifera, 
from  Burma,  were  of  very  good  quality  and  yielded  92"4, 
95-1,  and  96-7  per  cent,  of  caoutchouc,  respectively. 

Ficus  rubbers.  None  of  the  samples  obtained  from  wild 
Indian  fig  trees  approached  in  composition  to  the  superior 
quality  of  the  secretion  of  Ficus  elastica.  The  five  samples 
examined  were  from  the  following  species,  and  contained 
large  quantities  of  resinous  constituents  : — 


Caoutchouc. 

Resins. 

Ash. 

Ficus  iomentosa 

31-2 
24-1 
21-4 
12-6 
4-9 

65-9 
74-5 
76-4 
84-4 
94-0 

2-9 
1-4 

„      bengalensis 

„      Rumpfiii 

glomerata 

2-2 

3-0 
1-1 

The  latex  of  Streblus  asper  yielded  25  per  cent,  of  solid 
crude  rubber,  which  consisted  of  22-9  per  cent,  of  caout- 
chouc, 76-5  per  cent,  of  resin,  and  0-6  per  cent,  of  ash. 

— W.  P.  S. 

Rubber ;     New    method    of    preserving    articles    of . 

R.  J.  Thai.     Wojenno-med.  J.,  1907,  220.  201.     Chem.- 
Zeit.  1907,  31,  Rep.,  414. 

Rubber  articles  may  be  kept  permanently  in  tightly- 
closed  metal  cases  containing  ammonium  carbonate, 
which  should  be  renewed  once  a  year.  The  ammonium 
carbonate  should  be  in  hard,  clear  crystalline  lumps 
containing  31 — 32-5  per  cent,  of  ammonia.  5  grms.  of 
the  carbonate  per  litre  content  of  the  box  employed  is  a 
suitable  amount. — T.  H.  P. 

Patents  . 

Plastic  material  applicable  as  a  substitute  for  caoutchouc  j 

Manufacture  of  a  ,  and  its  application  to  the  tyres 

of  vehicle  wheels  and  to  other  purposes.  B.  Sauton. 
Eng.  Pat.  27,616,  Dec.  4,  1906.  Under  Int.  Conv., 
Aug.  10,  1906. 
Powdered  trioxymethylene  or  other  substance  capable  of 
evolving  formaldehyde,  is  mixed  with  an  oxidising  agent, 
such  as  sodium-,  barium-,  or  lead  iieroxide,  also  in  tlie  form 
of  powder,  and  the  mixture  Ls  incorporated  with  a  viscous 
mass  prepared  by  heating  together  gelatin  or  the  like  and 
glycerin.  The  peroxide  may  be  diluted  with  glycerin 
before  mixing  it  with  the  trio.xymethylene.  The  plastic 
material  thus  obtained  may  be  applied  to  the  wheels  of 
vehicles  by  first  moulding  it,  and  then  introducing  it 
into  an  outer  cover  with  the  aid  of  a  felloe  that  can  be 
taken  to  pieces. — A.  S. 

Indiarubber  ;     Apparatus  for   curing   [coagulating] . 

H.  A.  Wickham,  London.     Eng.  Pat.  7371,  March  27, 

1907. 
The  patent  relates  to  an  apparatus  for  the  coagulation  of 
rubber  latex.     The  latex  is  placed  in  the  lower  portion  of  a 
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ring  or  cylinder  having  one  end  open,  and  the  upper  portion 
of  which  is  surrounded  by  a  hood.  A  Hue  leading  from  a 
furnace  in  which  dense  smoke  is  produced,  projects 
radially  inside  the  cylinder,  so  that  the  smoke  is  directed 
against  the  inner  surface  of  the  latter.  On  rotating  the 
cylinder,  a  thin  tilm  of  the  latex  is  carried  round  on  its 
mner  surface  ;  this  is  coagulated  and  solidified  by  the 
smoke,  and  during  the  next  rotation  a  fresh  film  of  latex 
is  carried  round  and  coagulated,  and  so  on. — A.  S. 

Bubtxr  ;  Eegeneration  of  manufactured .     C.  d'Authier 

de    Rochefort    and    J.    L.    Sance.     Fr.    Pat.    376,448, 
March  4.  1907. 

The  waste  rubber  is  introduced  into  a  bath  of  molten 
metal  composed  of  UX1  parts  of  tin  and  2  parts  of  bismuth. 
The  mixture  is  well  stirred,  and  the  rubber  which  rises 
to  the  surface,  is  skimmed  off,  and  freed  from  adhering 
metal  by  dissolving  it  in  "  mineral  essence,"  from  which 
it  is  subsequently  recovered  by  evaporation. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Patbnts. 

Pufr  liquor  obtained  from  the  dung  of  animals,  principally 
of  dogs  ;   Process  for  the  manufacture  of  a  substitute  for 

the ,  for  use  in  the  manufacture  of  leather,  especially 

glaci   leather.     E.    Kohn    and    0.    Jellinek.     Fr.    Pat. 
376,«V»5.  April  11,  1907. 

The  patentees  have  found  that  the  active  agent  in  ordinary 
puer  liquor  is  a  kind  of  ferment,  a  culture  of  which  they 
prepare  in  the  following  manner.  A  fragment  of  dog- 
dung,  several  months  old,  is  introduced  into  a  sterilised 
tube,  and  kept  at  30°  C.  for  2 — 3  weeks,  when  a  con- 
siderable growth  of  the  puer  ferment  takes  place.  A 
nutrient  liquid  composed  of  an  aqueous  solution  of  cane 
Bucar,  peptone,  and  meat  extract  is  now  prepared,  and 
after  addition  of  3 — 4  grms.  of  dog-dung,  is  sterilised  ;  it 
u  then  inoculated  with  the  ferment  prepared  as  described 
above.  The  surface  of  the  liquid  and  the  walls  of  the 
▼eaeel  soon  become  coated  with  a  white  skin  composed 
of  the  ferment.  The  puer  liquor  is  prepared  by  adding  a 
small  quantity  of  tartaric  acid  and  a  suitable  quantity 
of  the  ferment  to  water,  stirring  well,  and  heating  to  45°  C; 
and  the  skins  after  liming,  are  steeped  in  this  liquor. 

— A.  S. 

Ltaiker  ;    Artificial  ,  and  process  of  making  the  same. 

S.  Meers,  New  York.     Eng.  Pat.  18,499,  Aug.  17,  1906. 

S»  Fr.  Pat.  369.220  of  1906;  thi-  J.,  1907.  106.— T.  F.  B- 

Ltatker  for  uj>e  as  an  instdating  cover  for  electric  cx>nduits  ; 

ProcASS  for  the   preparation  of  .     H.    Egger.     Fr. 

Pat.  376,66rj.  March  18,  19(J7. 

SKncfl  which  have  been  tawed  by  means  of  fish  oil,  are 
introdnced  into  a  mixture  composed  of :  colophony,  4  ; 
■helUc,  2  ;  paraffin  oil.  5  ;  linseed  oil,  10 ;  and  oil  of 
turpentine,  5  parts,  at  a  temperature  of  about  50°  C. 
The  leather  is  then  beaten  for  about  six  hours,  dried  at 
40 — S^f  ('.,  introduce*!  into  a  mixture  similar  to  the  first 
bat  containing  in  addition,  2  parts  of  paraffin  wax,  and 
afterwards  again  beaten  until  it  attains  a  temperature 
of  about  4^/  C.  and  finally  dried.— A.  S. 

Albumitums  nbttanee*  ;  [Electrolytic]  Treatment  of  — — . 
R.  I>sgeorge,  Lyon.  France.  U.S.  Pat.  863,268, 
Aug.  13.  1W;7. 

TBI  ^"  ■-   substances  are  dilut<!d   with   a  solution 

of  sci  -   l',  and  the  prrxlurt  is  submittod   to  an 

electro..-.  •.-■  xlment  with  metallic  electrodt-s  until  it 
becomes  miolable.  The  electrwles  are  "  of  such  a  nature 
M  to  impart  colour  to  the  finished  product." — B.  N. 

Horn-like    mass ;     Process    for    producing    a .     H. 

Schwarxberg  and  E.  Noa,   Berlin.     U.S.  Pat.  864,388, 
Aug.  27.  19r/7. 

8lt  Fr.  Pat.  358,172  of  1905  ;  this  J..  1906,  19^).— T.  F.  B. 


Elastic  material,  and  process  for  manufacturing  articles 
composed  of  it.  R.  Neufeld.  Fr.  Pat.  376,509,  April  6, 
1907. 

The  elastic  material  is  prepared  by  mixing  glue  and 
glycerin  with  substances,  such  as  barium  sulphate,  "  fossil 
meal,"  starch,  etc.,  which  are  bad  conductors  of  heat, 
treating  the  mixture  with  chromiiim  salts,  and  then 
hardening  the  mass  by  exposing  it  to  the  action  of  light. 
The  process  of  manufacturing  articles  composed  of  this 
material,  consists  of  building  them  up  by  means  of  super- 
posed layers  of  the  material  with  intervening  layers  of  a 
light-reflecting  substance.  A  thin  layer  of  the  elastic 
material  of  the  desired  shape,  after  the  treatment  with  a 
chromium  salt,  is  hardened  by  exposure  to  light,  and  then 
coated  with  a  layer  of  a  light-reflecting  substance,  e.g., 
a  white  pigment  such  ;is  zinc  o.fidc.  A  second  layer  of 
elastic  material  is  then  a]iplied,  and  the  mass  is  subjected 
to  compression  and  exposed  to  light ;  these  operations  are 
repeated  until  the  desired  thickness  is  attained,  layers  of 
zinc  oxide  and  of  elastic  material  being  applied  alternately, 
and  the  mass  compressed  strongly  and  exposed  to  light 
after  each  application  of  the  latter. — A.  S. 


XV.— MANURES,  &c. 

Fertilizers  and  Feeding  Stuffs  Act,  1906.     [T.R.] 

The  Board  of  Agriculture  have  issued  a  leaflet  summarizing 
the  chief  amendments  of  the  law  relating  to  fertilizers 
and  feeding  stuffs  which  were  effected  by  the  Act  of  last 
year.  Among  the  principal  amendments  of  the  Act 
of  1893,  which  it  supersedes,  is  one  to  the  effect  that  the 
actual  percentages,  and  not  merely  the  minimum  per- 
centages, of  nitrogen,  soluble  phosphates,  insoluble 
phosphates,  and  potash  must  be  stated  in  the  invoices  of 
fertilizers  which  have  been  subjected  to  any  artificial 
process  in  the  United  Kingdom  or  imported  from  abroad. 
Another  stipulates  that  statements  of  the  percentages  of 
chemical  and  other  ingredients  in  any  article  sold  for  use 
as  a  fertilizer,  whether  contained  in  the  invoice  or  in  an 
advertisement  or  circular  descriptive  of  the  article,  will 
have  effect  as  warranties  ;  but  in  the  case  of  statements 
in  an  invoice  as  to  percentages  of  nitrogen,  phosphates, 
and  potash,  the  extent  of  the  warranty  is  affected  by  the 
"  limits  of  error  "  which  are  prescribed  by  regulations 
which  have  been  made  by  the  Board.  Further,  in  the  case 
of  any  feeding  stuff  artificially  prepared  otherwise  than  by 
being  mixed,  broken,  ground,  or  chopped,  the  invoice  must 
state  the  percentages  of  oils  and  albuminoids ;  and, 
finally,  provision  is  made  for  analysis  by  the  official 
agricultural  analyst  of  samples  taken  without  any  com- 
munication of  the  fact  to  the  seller. 

Patsnts. 

Fish  manure  drying  plant  ;    Condensing  and  deodorising 

gases  arising  from .     C.    Catto,   Aberdeen.     Eng. 

Pat.  24,901,  Nov.  6,  1906. 

A  PIPE  is  connected  with  the  upper  part  of  the  cylinder 
in  which  the  manure  is  dried,  the  outlet  end  of  the  pipe 
extending  below  the  surface  of  a  body  of  water,  preferably 
the  sea.  Compressed  air  is  blown  through  a  jet  or  jets 
into  tapering  or  contracted  portions  of  the  pipe,  so  that 
the  gases  are  forced  towards  the  outlet  end  of  the  pipe. 

— W.  P.  S. 

Fertiliser  from  atmospheric  nitrogen  ;    Process  for  monu- 

facturing  a .     L.   Roth,  Breslau,  Germany.     Eng. 

Pat.  12,741,  June  1,  1907. 
A  TANK  provided  with  a  false  bottom  made  of  sandstone 
or  other  porous  material  is  employed  in  the  process.  On 
the  fal.se  bottom  is  placed  a  sludge  consisting  of  clay,  200 ; 
fine  sand,  100;  lime,  75  ;  magnesia,  20  ;  iron,  200  ;  and 
wat«r,  GOO  parts  by  weight.  To  the  mixture  is  added 
1  per  cent,  of  its  weight  of  ferrous  sulphate  or  0*5  per  cent, 
of  sulphuric  acid,  and  air  is  admitted  to  the  space  below 
the  false  bottom,  after  the  mixture  has  been  heated  to  a 
temperature  of  60°  C.  In  a  few  hours  a  mixture  con- 
taining 6  part*  by  weight  of  nitrogen  is  said  to  he  obtained. 

— W.  P.  S. 
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Fertilising   elements   soluble   in   water ;    Fixation   [in   the 

50t7]  of  ,  and  especially  of  the  nitrogen  of  nitrates, 

to  prevent  its  loss  by  rain,  etc.     Les  Fils  de  A.  Derome. 
Fr.  Pat.  376,572,  June  16,  1906. 

Fertilising  elements  soluble  in  water  are  prepared  for 
use  in  agriculture,  according  to  one  process,  by  taking  up 
their  aqueous  solution  by  dry  peat  or  other  suitable 
absorbent ;  or,  according  to  a  second  process,  are  incor- 
porated with  or  absorbed  in  solution  by  materials  that 
will  harden  or  set  by  hydration.  For  example,  a  solution 
of  the  nitrate  or  other  fertiliser,  is  absorbed  by  cement, 
lime,  or  dried  clay  or  the  like,  in  a  porous  condition, 
and  the  material  is  dried  ;  or  the  nitrate  may  be  ground 
with  the  absorbent,  in  a  dry  state,  and  granulated. — E.  S. 


XVI.— SUGAR,   STARCH,    GUM.    &c. 

Patents. 

Beetroots  '   Process  and  apparatus  for  the  treatment  of 

by  diffusion.     A.  X.,  G.  M.  J.,    and  R.    M.   J.    Collette. 
Fr.  Pat.  376,104,  Mar.  25,  1907. 

The  beets  are  rasped  to  a  pulp,  and  the  pulp  is  introduced 
into  the  first  of  a  series  of  open  vats.  The  pulp,  entering 
at  one  end  of  the  vat,  is  elevated  by  means  of  an  injector, 
operated  by  compressed  air,  at  the  other  end  of  the  vat. 
Above  the  series  of  vats  is  situated  a  corresponding  series 
of  rotary  sieves  into  which  the  pulp  is  elevated.  These 
sieves  are  so  placed  that  the  pulp  from  one  vat  is  delivered 
into  the  next  vat  in  one  direction,  and  the  liquid  which 
drains  from  the  pulp  is  delivered  into  the  next  vat  of  the 
series  in  the  contrary  direction. — J.  F.  B. 

Cane  juice  ;    Process  for  removing  imptirities  from  , 

and  apparatus  connected  thereuith.  The  Mirrlees  Watson 
Co.,  Ltd.,  Glasgow.  From  E.  C.  Knight,  Tacuman, 
Argentine.  Eng.  Pat.  22,387,  Oct.  10,  1906. 
Limed  cane  juice  is  passed  through  a  series  of  heaters,  in 
which  its  temperature  is  raised  to  from  200°  to  260°  F., 
and  is  then  delivered  to  a  separating  tank.  From  the 
latter  the  juice  is  allowed  to  flow  by  gravity  to  one  or  more 
filter-presses.  A  part,  or  the  whole,  of  the  juice  may  be 
delivered  from  the  separating  tank  into  a  mixing  tank 
where  it  is  maintained  at  a  temperature  of  212°  F.,  before 
being  conducted  to  the  filter-presses.  Suitable  stirring 
apparatus  is  provided  in  the  mixing  tank. — W.  P.  S. 

Sucrate  of  lime  ;  Apparatus  for  making .     J.  F.  Pool, 

Philadelphia,  Pa.,  Assignor  to  The  American  Sugar 
Refining  Co..  Jersey  Citv,  N.J.  U.S.  Pat.  861,893, 
July  30,  1907. 
The  apparatus  consists  of  a  vertical  tank  provided  with 
two  transverse  tube-plates,  the  latter  being  connected 
by  a  large  central  tube  or  well  and  by  a  number  of  narrower 
tubes  disposed  around  the  well.  A  screw  propeller  situated 
at  the  bottom  of  the  well,  causes  the  moleisses  solution  to 
circulate  through  the  well  and  tubes,  transverse  partitions 
in  the  former  preventing  any  whirling  motion  of  the  solu- 
tion. Above  the  upper  tube-plate  is  a  deflector  which 
guides  the  solution  rising  through  the  outer  tubes  towards 
the  wall  of  the  tank. — W.  P.  S. 

Sugar  manufacture  and  refining  *    Process  for  the  rapid 

and  complete  exhaustion  of  low-grade  syrups  in . 

L.  Prangey  and  J.  de  Grobert.  Fr.  Pat.  376,294, 
Mar.  30,  1907. 
The  massecuite  is  produced  on  a  basis  composed  of 
crystalline  sugar  and  the  low-grade  syrups  to  be  treated. 
The  quantity  of  sugar  crystals  used  is  calculated  according 
to  the  quantity  of  recoverable  sugar  in  the  syrups. 
Boiling  is  continued  with  the  addition  of  the  low-grade 
sjTups  until  a  certain  point  of  8upersat;i ration  and 
viscosity  is  reached.  After  this  point  the  charge  in  the 
pan  is  fed  with  exhausted  molasses  in  order  to  avoid  the 
production  of  fine  grain.  The  final  degree  of  concen- 
tration of  the  massecuite,  corresponds  with  5 — 7  per  cent, 
of  water,  and  crystallisation  is  then  carried  on  to  exhaus- 
tion  by  cooling  and  malaxage. — J.  F.  B. 


Starch  from  corn  i    Process  of  making  in  lumps  or 

in    stick    form.     Harburger    Starke-Fabrik    F.    Thorl. 
Fr.  Pat.  376,767,  April  15,  1907. 

Seb  Eng.  Pat.  9931  of  1907;  this  J..  1907,  980.— T.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Maltodextrin-y,  an  intermediate  product  of  the  diastolic 
hydrohfsis  of  starch.  C.  Rheinfeld.  Z.  Spiritusind., 
1907,  30,  371. 
By  the  repeated  frsictionation,  by  means  of  different 
mixtures  of  alcohol  and  water,  of  a  syrup  obtained  from 
a  diastatic  starch  conversion  continued  until  the  red  iodine 
reaction  had  disappeared,  the  author  has  obtained  five 
samples  of  maltodextrin-y.  The  value  of  [oId  for  these 
fractions  varies  from  163°  to  167°  and  that  of  "  R  "  from 
58"  to  62°.  Griiters  (this  J.,  1904,  875)  gave  the  values 
[aJD  =  160°  and  "  R  "  =  61°.  As  a  certain  amount  of  carbo- 
hydrate material  always  undergoes  polymerisation  and  con- 
densation when  the  solution  is  repeatedly  evaporated,  the 
author  has  determined  Ost's  dextrose  values  for  the  five 
samples  of  maltodextrin  obtained,  and  from  these  the 
actual  amounts  of  carbohydrate  matter  present.  \\Tieu 
corrected  according  to  the  numbers  thus  obtained,  the 
values  of  [ojd  and  "  R  "  for  maltodextrin-y  become  170° — 
173°  and  61° — 64°  respectively ;  this  method  of  correction  is 
not  quite  exact,  as  it  assumes  that  the  condensation  and 
decomposition  products  formed  in  the  syrups  are  optically 
inactive  and  non-reducing.  Maltodextrin-y  is  fermented 
to  the  extent  of  about  50  per  cent,  by  bottom-fermentation 
yeast  of  the  Frohberg  type,  whilst  with  the  dextrin 
prepared  by  Griiters  tlie  proportion  fermented  was  only 
24  per  cent.  — T.  H.  P. 

Alcohol   oxydases  ';    Properties  of .     F.    Rothenbach 

and  W.   Hoffmann.     Z.   Spiritusind.,   1907,  30,   368. 

The  authors  have  made  experiments  to  ascertain  whether 
the  oxygenases  of  permanent  preparations  of  acetic  acid 
bacteria  have  their  weakened  oxidising  power  raised 
to  its  original  value  by  means  of  hydrogen  peroxide. 
The  acetic  acid  bacteria  employed,  were  pure  cultures  of  the 
/3-R-race,  and  the  results  of  the  tests  showed  that  the 
presence  of  hydrogen  peroxide  causes  no  increase  in  the 
amount  of  acetic  acid  produced.  The  experiments  were 
not  absolutely  conclusive  owing  to  the  small  amount«  of 
the  permanent  bacteria  cultures  available. — T.  H.  P. 

Sarcina  discovered  by  Beijerinck  and  Gosling  ;    Study  of 

the .     J.    F.    A.    Pool.     Pharm.    Weekblad,    1907, 

^,  664—672.  Chem.  Zentr.,  1907,  2,  551—552.  (See 
this  J.,  1905,  1317). 
A  PURE  culture  of  the  sarcina  may  be  more  easily  obtained 
if  the  culture  liquid,  before  the  addition  of  garden  soil, 
be  boiled  with  potassium  bitartrate.  Before  adding  the 
garden  soil,  however,  both  it  and  the  culture  liquid  should 
be  brought  to  a  temperature  of  37°  C,  as  otherwise,  lactic 
and  butyric  bacteria  may  develop  at  the  expense  of  the 
sarcina. '  The  latter  resists  the  action  of  lactic,  sulphuric 
and  hydrochloric  acids,  but  is  very  sensitive  to  nitric  and 
acetic  acids,  sodium  chloride,  and  potassium  binoxalate. 
It  ferments  dextrose,  rf-galactose,  laevulose,  maltose, 
sucrose,  melibiose,  and  raffinose  (the  two  last-named  only 
slightly),  but  not  d-mannose.  lactose,  erythritol,  dulcitol, 
mannitol,  sorbitol,  amylum,  dextrin,  glycogen,  and 
inulin.  Invertase  appears  to  be  the  only  enzyme  secreted 
by  sarcinae.  The  amount  of  acid  formed  during  fer- 
mentation appears  to  be  independent  of  the  quantity 
of  dextrose  in  the  solution,  but  the  volume  of  gas  produced 
increases  with  the  quantity  of  sugar  present.  The  sarcina 
preparation  gives  a  colour  reaction  with  the  zinc  chloride 
and  iodine  reagent  only  after  a  24-hours'  treatment  with 
32  per  cent,  nitric  acid  or  a  3 — 4  hours'  treatment  with 
5  per  cent,  potassium  hydroxide  solution  ;  in  the  first  case, 
the  colour  produced  is  "violet,  in  the  latter,  blue,  .\fter  a 
thorough  wa.<hing  with  distilled  water,  the  preparation 
dissolves  in  cuprammonium  solution,  and  from  the  liquid, 
on  addition  of  hydrochloric  acid,  a  white  precipitate 
separates,  which,  after  washing  and  drying,  is  coloured  blue 
by  the  zinc  chloride  and  iodine  reagent. — A.  S. 
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Patents. 
JJoM  :  Api-oirtUiu^  for  ejiraciing  tht  essential  oils  from . 

Y.  S.    Davidson  and  W.  P.  Biirra.     Fr.  Pat.  376,986, 

April  y,  1907. 
See  Eng.  Pat.  23.113  of  1900  ;  this  J..  1907,  707.— T.  F.  B. 
Hops  :    Process  for  extracting  the  esi^entitil  oils  from . 

F.  S.   Davidson  and  \V.  P.   Burra.     Fr.  Pat.  376,987, 

April  9,  1907. 
Skk  Eng.  Pat.  4009  of  1907  ;   thus  J..  1907,  984.— T.  F.  B. 
Liquids  such   as   milk;   bouillon,   beer.   etc.  :     Process  and 

apparatus    for    sterilising .     J.     I>sinaroux.     Fr. 

Pat.  376,226.  Mar.  29,  1907.     See  XVIII.4. 

Brandy  ;    Apparatus  for  the  continuous  distillation  of  fine 

.     E.  A.  Barbet.     Fr.  Pat.  376,352,  June  9,  1906. 

The  wine  from  the  vat.  V,  jiasses  through  a  preliminary 
.heater,  B,  in  which  the  exhausted  vinasse  from  the  still. 


E,  is  circulated.  From  B,  it  ascends  to  the  heater,  C, 
controlled  by  the  cocks,  a,  b,  c,  and  rf,  in  which  it  remains 
for  a  longer  or  shorter  time.  The  heated  wine  undergoes 
its  tirst  purification  in  the  plate-column,  D',  and  the 
vapours  are  condensed  in  L.  The  object  here  is  only  to 
expel  the  acid  ga«es  of  the  wine,  particularly  the  sulphur- 
compounds,  the  condensed  vapours  being  returned.  The 
wine  descends  from  D'  to  D,  and  finally  to  the  still,  E, 
from  the  bottom  of  which  the  vinasse  is  discharged. 
The  vessels,  C  and  E,  are  constructed  with  conical 
bottoms  to  prevent  lodgments  of  yeast.  The  alcoholic 
vapours  from  D,  then  undergo  the  "  repasse  "  in  the 
rectifying  plate-column,  F.  The  head-products  pass 
through  G,  and  are  condensed  in  H  :  esterification  and 
"  maturing "  take  place  in  this  column,  and  the  fine 
brandy  is  drawn  off  at  a  suitable  point  in  the  column,  F. 
M  and  N  are  closed  inspection  chambers  for  observing 
the  strength,  temperature  and  flow  of  the  spirits. 

—J.  F.  B. 
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XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION.  &  DISINFECTANTS. 

(yl).— FOODS. 

Wheat  flour  ';   Microscopic  examination  of for  foreign 

flours,  especially  rice-  and  bean  flour.  J.  Bellier.  Ann. 
Chim.  anal,  appl.,  1907,  12,  224—228.  Chem.  Zentr., 
1907,  2.  430—431. 
The  method  used  by  the  author  is  based  on  the  action 
of  potassium  hydroxide  on  starch  granules  of  different 
kinds.  The  starches  may  be  arranged,  according  to  their 
behaviour  with  this  reagent,  in  the  following  order :  rice, 
buckwheat,  maize,  oats,  wheat  and  barley,  rye,  and  legumes, 
rice  starch  being  attacked  least.  Three  solutions  are 
prepared: — (1)  5  grms.  of  potassium  hydroxide  (in  rods, 
containing  2  mols.  of  water),  15  c.c.  of  glycerin  of  30^, 
and  85  c.c.  of  water  ;  (2),  100  c.c.  of  solution  (1)  and  5  c.c. 
of  glycerin  of  30°  ;  (3),  100  c.c.  of  solution  (1)  and  300  c.c. 
of  water.  Rice  starch  is  scarcely  attacked  by  solution  (1), 
whereas  the  other  starches  mentioned  are  gelatinised  in 
from  1  to  2  hours.  With  solution  (2),  the  starches  from 
buckwheat  and  oats  are  less  easily  attacked  than  those 
following  them  in  the  list  given  above.  With  solution  (3), 
the  cavities  and  the  fissures  radiating  therefrom,  in  the 
starches  from  legumes,  become  distinct  after  a  few 
minutes,  whereas  they  can  only  be  detected  in  scarcely 
1  per  cent,  of  the  granules  before  treatment ;  in  rye 
starch,  also,  the  concentric  markings  become  more  distinct. 

—A.  S. 

Formic  acid  as  a  preservative.     B.  H.  Smith.     J.  Amer. 

Chem.  Soc.  1907,  29,  1236—1241. 
FoRjnc  acid  and  its  salts  act  as  preservatives,  though  not 
so  powerfully  as  benzoic  acid.  The  substance  to  be 
preserved  must  contain  at  least  0-2 — 0-5  per  cent,  of 
sodium  formate  for  efficiency.  Formic  acid  is  separated 
from  food  products  by  acidifying  with  phosphoric  acid 
and  distilling  with  steam.  The  distillate  must  be  at 
least  five  times  the  bulk  of  the  sample  to  ensure  complete 
removal  of  the  formic  acid.  To  test  for  the  acid,  the 
distillate  from  100  grms.  of  the  sample  is  made  alkaline 
with  ammonia  and  evaporated  to  3 — 5  c.c.  To  this, 
in  a  test-tube,  are  added  3 — 6  drops  of  10  per  cent,  ferric 
chloride  solution :  a  red  colour  indicates  formate  or 
acetate.  Alcohol  is  now  added,  5  c.c.^for  each  c.c.  of  the 
liquid :  a  precipitate  indicates  formic  acid.  In  presence 
of  much  acetate  this  precipitate  may  not  form.  Benzoic 
acid  gives  a  precipitate  with  ferric  chloride,  which 
dissolves  in  alcohol.  Sulphites  are  precipitated  by 
alcohol,  and  if  present,  must  be  removed  by  adding  alcohol 
before  the  ferric  chloride,  and  filtering.  If  great  excess 
of  acetic  acid  be  present,  sodium  hydroxide  must  be 
added  to  the  distillate  in  quantity  just  more  than  enough 
to  neutralise  the  expected  formic  acid,  and  the  liquid  is 
then  evaporated  to  drraess  (finally  on  the  water- 
bath).  The  residue  Ls  dissolved  in  3  c.c.  of  water  and 
tested  with  ferric  chloride.  To  determine  the  amount  of 
formic  acid,  25  c.c.  of  the  distillate  are  treated  by  Sparre's 
method  (this  J.,  1900,  568).— J.  T.  D. 

Fertilizers  and  Feeding  Stuffs  Act,   1906.     See  XV. 

Patents. 

Butter  I     Artificial   ,    and   method   of   manufacturing 

same.  A.  M.  Sorensen,  Hojsley,  Denmark.  Eng.  Pat. 
12,355,  May  28,  1907. 
"  Cocoa  fat "  is  intimately  mixed,  at  a  temperature  of 
from  18°  to  20°  C,  with  about  3  per  cent,  of  saltand  from 
0-1  to  1  per  cent,  of  sugar.  To  every  kilo,  of  the  fat  thus 
treated  are  added  100  grms.  of  milk  containing  lactic  acid 
bacteria  and,  if  desired,  the  yolk  of  an  egg  and  some 
suitable  colouring  material.  The  whole  is  then  mixed  at 
the  ordinary  temperature.  From  10  to  12  jjer  cent,  of 
natural  butter  may  also  be  added. — W.  P.  S. 

Butter  ,■  Process  for  making .  Aktiebolaget  Baltic- 
Separator.  Fr.  Pat.  376,808,  April  16,  1907.  Under 
Int.  Conv.,  April  20,  1906. 

See  Eng.  Pat.  8708  of  1907  ;   this  J.,  1907,  774.— T.  F.  B. 


Flour ;     Method    of    bleaching    and   ageing .     J.    A 

Wesener,  Chicago.  111.  U.S.  Pat.  863,684,  Aug.  20,  1907' 
The  flour  is  brought  into  intimate  contact  with  a  mixture 
of  gases  containing  nitrosyl  chloride  jirepared  by  passing 
air  through  a  liquid  consisting  of  from  3-5  to  4"  parts  of 
hydrochloric  acid  and  1  part  of  nitric  acid.  The  flour  is, 
preferably,  allowed  to  fall  in  a  shower  through  the  air 
thus  treated.— W.  P.  S. 

Dehydration  of  materials  which  cannot  be  heated  without 

undergoing   alteration   [milk,    etc.] ;     Process   for   

L.  A.  Morel.  Fr.  Pat.  376.426,  June  11,  1906. 
The  material  is  first  submitted  to  the  sudden  action  of  a 
very  high  vacuum,  with  the  result  that  it  is  converted  into 
a  mass  of  froth  or  foam.  This  condition  is  fixed  by  next 
subjecting  it  to  intense  cold.  The  cold  foam  is  then 
placed  in  a  vessel  which  is  in  communication  with  other 
vessels  containing  moisture-absorbing  bodies,  and  it  is 
again  subjected  to  a  very  high  vacuum.  This  last  opera- 
tion causes  the  evaporation  of  the  water  and  leaves  the 
substance  in  the  form  of  a  dry  powder  from  which  the 
original  material  may  be  re-constituted  by  the  simple 
addition  of  water.  As  the  whole  operation' is  conducted 
at  a  low  temperature,  no  change  of  properties  takes  place. 
The  use  of  a  number  of  small  pumps,  arranged  in  cascade, 
to  obtain  the  high  vacuum  is  claimed. — W.  H.  C. 

Liquids  such  as  milk,   bouillon,   beer,   etc.  ;    Process  and 

apparatus  for  sterilising .     J.  Desmaroux.     Fr  Pat 

376,226,  Mar.  29,  1907. 

The  liquid  is  drawn  by  suction  into  the  upper  part  of  a 
closed  vessel,  above  a  perforated  plate,  through  which  it 
falls,  ozonised  air  or  oxygen  being  drawn  in  at  the  same 
time.  From  the  bottom  of  this  vessel  the  liquid  passes 
to  a  closed  cylinder,  divided  into  two  parts  bv  a  movable 
horizontal  membrane,  and  is  there  subjecteci  to  a  verv 
low  pressure  so  that  a  portion  distils.  By  admitting  afr 
or  water  to  the  upper  compartment  of  the  vessel,  the  liquid 
is  forced  out  and  conducted  to  a  heating  arrangement 
where  its  temperature  is  raised  to  from  115"  to  120"  C. 
After  sterilisation  the  liquid  may  be  collected  in  a  storage 
vessel  before  being  bottled.  The  bottles  are  filled  pre- 
viously with  an  inert  gas,  such  as  nitrogen. — W.  P.  S. 

Food  product ;    Process  of  preparing  nitrogenous  vegetable 

[/'■ow  fungi].     K.    Okazaki  and   H.    Yenjo.     Fr 

Pat.  376,373,  Apr.  4,  1907. 

The  food  is  prepared  by  cooking  a  mixture  of  rice  bran  and 
sawdust  and  then  keeping  it  at  a  temperature  of  about 
30°  C.  until  the  surface  is  covered  with  a  growth  of  mould 
or  fungus.  The  latter  is  removed  and  ^cultivated  at  a 
temperature  of  from  20°  to  35°  C,  on  the  bran  of  cereals 
or  on  leguminous  seeds  mixed  with  pumice  stone,  the 
mixture  being  sprinkled  with  water  and  dried.  The  mass 
is  then  treated  with  hot  water,  dilute  alcohol,  or  glycerol, 
the  pumice  stone  is  separated,  and  the  solution  is  kept  for 
about  18  hours  at  a  temperature  of  from  40°  to  50°  C. 
The  liquid  is  now  filtered,  and  the  filtrate  evaporated  to 
obtain  a  highly  nitrogenous  food  material. — W.  P.  S. 

Erratum.— P.  986,  col.  1,  line  IS  from  bottom,  before 
Fr.  Pat.,  insert  J.  Schafer. 

(5.)— SANITATION;    WATER  PURIFICATION. 

Patents. 

Water ;     Apparatus    for    the    purification    of    .     R. 

Reichling.  Fr.  Pat.  376,326,  Apr.  2,  1907. 
The  apparatus  is  particularly  designed  for  the  treatment 
of  water  to  which,  preferably,  lime  ha-s  lx»en  added,  with 
barium  carbonate.  The  water  falls  on  to  a  water-wheel 
contained  in  a  small  tank,  where  it  is  treated  with  the 
necessary  quantity  of  lime,  and  then  falls  into  a  larger 
tank  divided  into  two  ])arts  by  a  ))artition  reaching  noarlv 
to  the  bottom  of  the  tank.  In  one  of  the  com])Hrtini'nts 
the  barium  carbonate  is  continually  stirred  uj)  and  mixed 
with  the  water  by  means  of  a  nuinljer  of  buckets  carried 
on  a  chain  conveyor  actuated  by  the  Ijefore- mentioned 
water-wheel.  The  treated  water  ))a.sses  under  the  p<ir- 
tition  and  overflows  at  the  top  of  the  .second  compartment. 
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A  sludpo-oock  is  placed  at  the  lowest  part  of  the  first 
compartment.  Two  other  forms  of  the  apparatus  are 
described  :  in  one  the  mi.xing  chaml>er  is  situated  centrally 
in  the  tank,  whilst  in  the  second,  the  buckets  are  replaced 
by  a  screw-conveyor. — W.  P.  S. 

Water  and  othtr  liquids  :  -4M/owi<i/if  apparatus  for  purifying 

and  fiitenng  .     W.  Bobv.     ¥t.  Pat.  3TC.391,  Apr. 

4.  1907. 
The  water  falls  into  an  oscillating  or  tipping  arrangement, 
which,  bv  its  movement,  causes  a  predetermined  quantity 
of  reagent  to  tlow  into  the  water.  The  oscillating  part 
of  the  apparatus  also  actuates  stirring  devices  in  the  tank 
into  which  the  water  and  reagent  are  discharged.  Settling 
tanks  caj>able  of  l)eing  heated,  and  filters,  may  be  pro- 
vided in  connection  with  the  apparatus. — W.  P.  S. 

Ltquids  from  geptic  tanks :    Biological  process  for  purify. 

ing .     A.  J.  Carpentier.     Fr.  Pat.  376,637,  Apr.  13, 

19C>7. 
The  liquid  from  septic  tanks  is  subjected  to  oxidation  by 
passing  it  in  the  form  of  a  thin  layer  over  a  horizontal 
ridged  surface.  From  the  latter,  it  falls  on  to  a  bed  of 
filtering  material  and  thence,  intermittinglv,  on  to  a 
number  of  inclined  plates.  A  siphon  arrangement 
provides  for  the  intermittent  discharge  of  the  filtered 
liquid,  and  a  current  of  air  is  passed  over  the  surface  of 
the  liquid  during  its  passage  through  the  various  parts  of 
the  apparatus. — W.  P.  S. 

(O— DISINFECTANTS. 

Patents. 

Disinfecting  or  arUistptic  composition,  and  process  of 
making  the  same.  H.  S.  Blackmore,  Mt.  Vernon,  N.Y. 
U.S.  Pat.  861,571.  July  30,  1907. 
Methyl  acetate  is  added  to  an  aqueous  solution  of  form- 
aldeh  vde,  and  the  mixture  is  treated  with  camphor  oil.  The 
solution  of  camphor  oil  in  water  is  not  such  a  good  solvent 
for  formaldehyde  ae  water  alone,  and,  consequently  the 
formaldehvde  pae^ses  into  solution  in  the  methyl  acetate. 
The  mixture  of  methyl  acetate  and  formaldehyde  is  after- 
wards separated,  and  forms  the  antiseptic  claimed. 

— W.  P.  S. 

Disinfectant    products  r     Process    for    making    .     H. 

Schneider.     Fr.  Pat.  377,141,  April  25,  1907. 

Ski  Eng.  Pat.  3789  of  1907  ;   this  J.,  1907,  712.— T.  F.  B. 
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Printing  papers  7    Sizing voithovt  rosin.     Wochenbl. 

fiir   Papierfab.,    1907,    38,    2868—2869. 

It  ■  dtated  that  y»ajier  sufficiently  hard  for  printing 
purpoMD  can  be  obtained  without  the  use  of  any  rosin, 
bv  emplovmg  only  a  t-uitabjc  projKjrtion  of  calcined 
alaminium  nulphate.  Thif  jiro<-e«H  w  now  being  used  in 
milk  in  Belgium  and  (ierraany.  The  grade  of  calcined 
aluminium  culphate  employed  containn  a  considerable 
proportion  of  nilira,  which  remaimi  in  Rusjjension  when  the 
•alt  in  diMolved  in  lx*iling  water  ;  this  gelatinous  silica 
w  added  to  the  ynjlp  in  the  l>eater  together  with  the 
aluminium  Dulphate  cohition  and  contributes  largely  to 
the  sizing  effect  obtained. — J.  F.  B. 

CiUidote  :    Action  of  amm/mium  persvlphate  solutions  on 

.     Cdlvlote  peroxide.     II.     H.  Ditz.     f.'hem.-Zcit., 

1907.  81.  H44 — 846. 
CaVTmriifr,  hi<  irtodieii  on  the  action  of  ammonium 
prmlphate  on  cellulose  (this  J..  1W»7.  988),  the  author 
•bow*  that,  when  the  reaction  in  carried  out  without  the 
addition  of  arid,  the  iieroxide  pro[>crtiea  of  the  prcxluct 
are  very  feeble.  Using  a  10  f>er  cent,  solution  of 
fieriTOlpbate,  qaantitiea  of  dilute  sulphuric  acid  (1:4) 
ranf^ng  from  2  to  13  c.c.  y»cr  KX)  c.c.  give  gorxl  results. 
Tlie  amotint  of  active  oxygen  fixed  by  the  ccllulow  was 
determiDed  in  one  caae  and  waa  found  to  be  OOIS  f>er  cent. 


The  products  obtained  with  potassium  persulphate  are 
far  less  active  than  those  obtained  with  the  ammonium 
salt.  The  cellulose  peroxide  possesses  the  properties  of  an 
insoluble  acid,  as  recorded  by  Cross  and  Bevan.  Quite 
apart  from  its  "  active  oxygen  "  reaction,  it  liberates 
iodine  from  a  mixture  of  potassium  iodide  and  iodate. 
When  the  peroxide  is  suspended  in  water,  the  latter  shows 
the  ordinary  yellow  colour  on  the  addition  of  methyl 
orange,  but  if  a  solution  of  a  neutral  salt,  e.g.,  a  chloride, 
iodide,  or  bromide,  be  added,  the  liquid  turns  red.  Stearic 
acid  behaves  in  a  similar  manner.  The  acidity  of  the 
peroxide  is  not  destroyed,  like  the  "  active  oxygen," 
by  boiling  with  water  for  two  minutes ;  in  fact  the 
aciditj'  and  the  "  active  oxygen  "  appear  to  be  properties 
of  the  peroxide  quit/C  independent  of  each  other. — J.  F.  B. 

Cdlidose  ;    Action  of  ammonium  persulphate  solutions  on 

.     Formation  and  properties  of  a  celhdose  peroxide. 

III.     H.  Ditz.     Chem.-Zeit.,  1907,  31,  857—858. 

In  a  former  communication   (see  preceding  abstract)  it 
was   shown   that  cellulose   that   had   been   treated    with 
ammonium  persulphate  contained  free  acid.     When  the 
peroxidised  cellulose  was  gently  heated  with  a  10  per  cent, 
solution  of  potassium  hydroxide-,  a  golden-yellow  coloration 
was  produced,  and  partial  solution  occurred.     The  filtrate 
treated    with    hydrochloric    acid    in    excess    was    almost 
decolorised,    whilst   a   dirty   whit«   deposit   was   formed. 
The  peroxidised  cellulose  also  reduced  Fehling's  solution 
considerably  on  heating,  and  this  fact  and  the  character- 
istic   golden-yellow    colour    indicated    the    presence    of 
oxycellulose    (compare    Nastukoff.    this    J..    1902.    733). 
The    author's    peroxidised    cellulose    differed    from    the 
hydralcellulose  of  Bumcke  and  Wolffenstein  (Ber.,  1899, 
32,  2493),  obtained  by  the  action  of  hydrogen  peroxide 
upon  cellulose,  in  the  fact  that  it  contained  an  acid  (pos- 
sibly acid-cellulose).    Hence  the  products  of  the  action  of 
ammonium  persulphate  in  the  presence  of  sulphuric  acid 
upon  cellulose  are  a  peroxide,  a  free  acid  (possibly  acid- 
cellulose)  and  a  reducing  substance  (oxycellulose),  with 
probably    some    unaltered   cellulose.     By   the    action    of 
dilute  sulphuric  acid  alone  at  70°  C.  upon  cellulose,  traces 
of  free  acid  were  formed  and  a  reducing  substance,  which 
was  found  to   be,   not  oxycellulose,    but  hydroccllulose. 
Ammonium  persulphate  by  itself  oxidised  cellulose  with 
the    formation    of    oxycellulose  and    the    acid,  but   only 
traces  of  cellulose  peroxide.     The  effect  of  the  sulphuric 
acid  appears  to  be  to  increase  the  velocity  of  the  decom- 
position of  the  ammonium  persulphate.   Experiments  were 
made  to  determine  the  influence  of  temperature  in  the 
oxidation   of   cellulose   with   a  20  per  cent,    solution  of 
ammonium    persulphate    in    the    presence    of    sulphuric 
acid.     It  was  found  that  at  20"  to  25°  C.  there  was  slight 
formation  of  the  peroxide  with  a  small  amount  of  oxy- 
cellulose and  traces  of  the  acid  ;   at  40°  C.  the  amounts  of 
oxycellulose  and  peroxide  were  somewhat  greater,  whilst 
the  quantity  of  acid  was  about  the  same  ;    at  65°  C.  the 
amount  of  oxycellulo.se  only  showed  a  slight  increase,  but 
the  quantities  of  cellulose  peroxide  and  acid  were  relatively 
much   greater.     The   cellulose   peroxide   in   the   products 
of  the  reaction  was  only  stable  for  a  relatively  short  time 
in  the  moist  condition,  and  gave  little  or  no  coloration 
with   potassium   iodide   and   starch   after  2   or    3    days, 
but  when  the  oxidised  products  were  dried  over  sulphuric 
acid  after  treatment  with  alcohol  and  ether,  the  cellulose 
peroxide  remained  stable  for  a  long  time  (over  4  weeks). 

— C.  A.  M. 
Patents. 

Enamel  for  paper,cardboard  and  textiles ;  '^Non-inflammable" 

protective .     L.    L.    Degorce.     Fr.    Pat.    377,039, 

Apr.  20,  1907. 
The  essential  ingredient  of  the  enamel  is  gum  lac,  and  the 
comj)osition  recommended  consists  of  20  part«  of  photo- 
graphic collodion  and  100  j)artH  of  gum  lac,  the  mixture 
being  dissolved  in  80  parts  of  alcohol.  This  composition  is 
sjiread  on  a  glass  plate.  The  material  to  be  coated  is 
caused  to  adhere  to  the  enamel  by  means  of  a  cement  com- 
TKwcd  of  water,  glycerin,  gum  lac,  borax,  and  formaldehyde. 
The  two  surfaces  are  pressed  together  in  intimate  contact, 


an<l  the  enamelled  sheet  is  rjeeled  off  the  glass  when  dry. 
Gelatin  may  be  mixed  with  tne  cement  if  desired. — J.  F.  B. 
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Cellulose    solutions ;      Manufacture    of .     Hanauer 

Kunstseidefabrik  G.m.b.H.,  Gross-Auheim,  Germany. 
Eng.  Pat.  10,164,  Mav  1,  1907.  Under  Int.  Conv., 
May  2,  1906. 

See  U.S.  Pat.  840,61 1  of  1907  ;  this  J.,  1907,  340.— T.  F.  B. 

Filaments   out   of   viscose   or    similar    viscous   material  ; 

Process  for  forming  .     C.    A.    Ernst,   Assignor  to 

S.  W.  Pettit.     U.S.  Pat.  863,793,  Aug.  20,  1907.     -See  V. 

Nitrocellulose   films ;    Process   for   coating   .     F.    M. 

Cossitt,  Assignor  to  the  Anthony  and  Scovill  Co., 
Binghamton,  N.Y.      U.S.  Pat.  864,123,  Aug.  20,  1907. 

A  SOLUTION  of  nitrocellulose  is  deposited  as  a  film  on  a 
suitable  surface  on  which  it  is  partially  dried.  The  film 
is  stripped  from  the  surface  and,  if  necessary,  the  partial 
drying  is  continued  further.  The  coating  composition  is 
then  applied  to  the  film  whilst  the  latter  is  still  soft  and 
in  a  semi-dry  condition.  Subsequently  the  coating  is 
dried  by  the  aid  of  heat  and  pressure. — J.  F.  B. 

CelltUose  [Wood-pulp]  ;   Process  and  apparatus  for  manu- 
facture   of    .     A.    Muntzing.     Fr.    Pat.    376,894, 

Apr.  18,  1907.     Under  Int.  Conv.,  Apr.  19,  1906. 

In  the  boiling  of  wood  for  the  manufacture  of  cellulose, 
those  fibres  which  have  been  resolved  at  an  early  stage  of 
the  process  have  to  undergo  the  continued  action  of 
the  boiling  liquor  until  the  whole  mass  is  converted. 
This  objection  is  surmounted  by  conducting  the  boiling 
with  a  liquor  which  is  circulated  outside  the  boiler. 
A  filter-press  is  inserted  in  the  liquor-circuit,  so  that  the 
boiled  fibres  which  float  away  with  the  liquor  are  col- 
lected continuously  and  removed,  whilst  the  filtered 
liquor  is  returned  to  the  boiler. — J.  F.  B. 

Celluloid ;     Manufacture    of   substances    resembling   . 

L.  Lederer.  Fr.  Pat.  377,010.  Apr.  20,  1907.  Under 
Int.  Conv.,  May  25,  1906,  and  Feb.  22,  1907. 

Chloral  hydrate  and  chloral  alcoholate  are  claimed  as 
camphor  substitutes  in  the  manufacture  of  celluloid. 
Mixed  esters  of  cellulose  with  nitric  and  organic  acids  may 
be  used  instead  of  nitrocellulose,  or  mixtures  of  simple 
esters  may  be  used.  A  substance  resembling  celluloid  is 
prepared  by  intimately  mixing  together  3  parts  of  cellulose 
acetate  and  2  parts  of  chloral  alcoholate. — J.  F.  B. 

Cellulose  products  of  all  kinds  ;   Process  for  making  . 

Hanauer  Kunstseidefabr.  Fr.  Pat.  377,325,  May  1, 
1907.     Under  Int.  Conv.,  May  2,  1906. 

See  U.S.  Pat.  840,611  of  1907  ;  this  J.,  1907,  340.— T.  F.  B. 
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Opium    substitute.     J).    Hooper.     Indian    Museum    Ann. 
Rep.,  1906—7,  12/13. 

The  leaves  of  Mitragyna  speciosa  are  used  as  a  substitute 
for  opium  in  Perak.  Two  trees  of  this  genus  are  well 
known  in  India  and  would  probably  have  the  same  proper- 
ties ;  they  are  M.  diversifolia  and  M.  pnrvifolin.  Some 
leaves  of  the  last-mentioned  tree  were  examined  and 
found  to  contain  a  white  crystalline  bitter  alkaloid  which 
was  soluble  in  ether  and  chloroform. — W.  P.  S. 

Ibogainc.     A.  Landrin.     Chem.  and  Drug.,  1907,  71,  300. 

Ibogaine,  C52HgBN602,  is  an  alkaloid  recently  isolated 
from  the  iboga  (sjti.  aboua  or  abouete  or  libofca)  (N.  O. 
Acanthaceae,  Tabernanthe  Iboga,  Baill.),  a  plant  which 
grows  in  West  Africa,  especially  in  the  Congo,  and  has 
been  used  with  some  success  in  the  treatment  of  sleeping 
sickness.  Ibogaine  is  extracted  by  grinding  the  root  of 
the  plant  with  milk  of  lime,  drying,  extracting  with 
ether,  and  treating  the  extract  with  10  per  cent,  sulphuric 


acid.  The  alkaloid  is  insoluble  in  water,  but  dissolves  in 
28  parts  of  95  per  cent,  alcohol  at  15°  C.  ;  it  melts  at 
151°  C.  Its  solutions  are  laevo-rotatory  and  suffer  oxida- 
tion on  keeping,  but  the  crystalline  base  keeps  well  without 
decomposition.  The  hydrochloride  forms  white  crystalline 
scales,  soluble  in  50  parts  of  water  at  15°  C.  and  in  1^  parts 
of  95  per  cent,  alcohol  at  20°  C— A.  S. 

AmygdonitrUe  glucoside ;  Presence    of in    Cerasus 

vadus.     H.    Herissey.     J.    Pharm.    Chim.,     1907,    26, 
194—198. 

E.  Fischer's  amygdonitrile  glucoside  has  been  isolated 
for  the  first  time,  as  a  natural  plant-constituent  from 
the  bark  and  shoots  of  Ctrasus  padus.  The  fresh  incised 
twigs  were  extracted  with  boiling  alcohol,  in  the  presence 
of  calcium  carbonate,  by  Bougault's  method,  the  glucoside 
isolated  by  mep.ns  of  hydrous  ethyl  acetate,  and  purified 
by  recrystallisation  from  anhydrous  ethyl  acetate,  ether, 
and  chloroform.  The  colourless  crystalline  needles  thus 
isolated,  commenced  to  melt  at  138 — 139°  C,  and  had  a 
rotatory  power,  od  =  -  27*10°  to  -26-51°,  changing,  on 
treatment  with  barium  hydroxide  solution,  to  ap  =53-21°, 
which  is  practically  the  rotation  of  prulaura.sin.  It  is 
known  that  traces  of  barium  hydroxide  convert  synthetic 
amygdonitrile-glucoside  into  its  isomeride  prulaurasin. 
The  identity  of  the  glucoside  is  further  established  by 
the  formation  of  Z-phenylglycollic  acid  on  hydrolysis  by 
means  of  hydrochloric  acid.  Similarly,  the  glucoside 
isomerised  by  means  of  barium  hydroxide,  prulaurasin, 
afforded  the  optically  inactive  acid  on  hydrolysis  under 
like  conditions. — J.  0.  B, 

Resinous  balsam  of  Pinus  Sabiniana,  and  Yarrow  oil. 
E.  Kremers,  F.  Rabak  and  A.  Sievers.  Pharm.  Rev., 
1907,  25,  212—218.     Chem.  Zentr.,  1907,  2,  909. 

The  specimen  of  the  resinous  balsam  of  Pinus  Sabiniana 
(diggers'  pine)  examined  by  the  authors,  was  collected  in 
California.  It  was  semi-solid,  and  had  a  dirty  brown 
colour  and  a  characteristic,  agreeable  odour.  The  sample, 
which  was  contaminated  with  pieces  of  bark  and  other 
foreign  substances,  had  an  acid  value,  127,  and  ester 
value,  37  ;  its  alcoholic  solution  was  optically  inactive. 
By  distillation  with  steam,  7-3  per  cent,  of  a  nearly 
colourless  essential  oil  was  obtained,  having  an  odour 
resembling  that  of  the  orange  The  chief  constituent  of 
the  oil  is  normal  heptane  ;  pinene  could  not  be  detected. 
By  extracting  the  oil  with  50  per  cent,  alcohol,  a  small 
quantity  of  a  golden-yellow  oil  of  very  pleasant  odour 
was  obtained ;  this  had  an  acid  value.  42,  and  ester 
value,  124.  The  resin  left  behind  on  distilling  the  balsam 
was  hard,  opaque,  and  very  brittle,  and  had  an  acid 
value,  142. 

Specimens  of  yarrow  oil  distilled  from:  (1),  the  fresh 
undried  plant,  and  (2),  the  fresh  dried*  plant,  gave  the 
following  results  : — 


Yield. 

Colour. 

Specific 
at  18" 

gravity 
C.  of: 

Saponifi- 
cation 
value. 

Sapopifi- 
cation 

fresh 
oU. 

oil  after 

about  1 

year. 

value 
after 
acety- 
lation. 

1  0-234% 

2  0-237% 

deep 
blue 

0-8687 
0-8873 

0-8760 
0-8935 

37-7 
20-3 

75 
66-4 

The  presence  of  pinene  in  the  oil  could  not  be  detected. 
The  acid  obtained  on  saponification  was  mainly  acetic 
acid. — A.  S. 

Sandalwood  ;  Characters  of  essential  oil  of  En.it  Indian . 

W.  J.  Bush  and  Co.     Chem.  and  Drug.,  1907.  71,  448. 

As  showing  the  need  for  revision  of  the  official  require- 
ments for  East  Indian  sandalwood  oil,  the  results  of  the 
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examination  of  oils  distilled  from  sixteen  iwrcels  of 
genuine  East  Indian  sandalwood  of  good  quality  are 
given  (see  taWc). 


100  lb.  of  tur^ientine.  It  is  stated  that  when  the  tur- 
}ientine  so  purified  is  converted  into  pinene  hydrochloride 
in  the  ordinary  way,  the  product  is  practically  colourless 


Amount  of  70  per  cent,  nlcohol 
required  to  dissolve  oil : 

Santalol 

Sp.  gr. 

Opt.  Rot. 

Santalol, 
per  cent. 

esters, 
per  cent. 

Acid  value. 

^^-^-^— 

at  15°  C. 

at  20°  C. 

0>07S4 

-17-2° 

4}  vols. 

_ 

95-07 

4-51 



0-97I5 

-13-0' 

insol.  in  10  vols. 

insol.  in  10  vols. 

89-51 

8-13 

— 

O-0844 

-11-5° 

•>             >• 

— 

99-93 

9-64 

— 

0-Od^l 

-  12-0' 

.             •• 

— 

99-60 

8-80 

— 

0-0708 

-21-6' 

4i  vols. 

3  J  vols. 

97-33 

1-35 

1-6 

0-08e5 

-  17-0' 

5i  vols. 

4i  vols. 

96-9 

5-36 

3-8 

0-MI&5 

-    8-5' 



barely  sol.  in  10  vols. 

83-25 

5-2 

4-5 

0-970« 

-14-8° 

7i  vols. 

5J  vols. 

93-55 

3-97 

5-8 

0-9778 

-  12-8'" 

— 

insol.  in  10  vols. 

94-29 

5-18 

4-1 

0-97M 

-  13-5° 



)»            >» 

94-43 

4-53 

5-4 

0-97S8 

-17-9' 

6  vols. 

4}  vols. 

95-88 

5-94 

5-6 

0-977S 

-17-8' 

Si  vols. 

— 

97-89 

2-3 

4-1 

0-0847 

-14-7' 

insol.  in  10  vols. 

5i  vols. 

93-02 

4-97 

12-9 

0-OMS 

-15-0' 

.. 

6  vols. 

94-38 

5-92 

14-1 

O-»770 

-  15-0' 

6i  vols. 

5  vols. 

95-73 

4-9 

— 

0-0812 

-13-0' 

insol.  in  10  vols. 

7}  vols. 

97-02 

7-31 

~ 

The>e  results  .-^how  that  only  four  of  the  sixteen 
specimens  respond  to  the  requirements  of  the  B.  P. 
The  following  opinions  are  expressed: — (1)  The  present 
official  limits  for  the  optical  rotation  of  the  oil  are  too 
narrow.  (2),  There  is  no  constant  relation  between  the 
degree  of  optical  activity  and  the  solubility  in  70  per  cent. 
ftlcohol.  (3).  The  solubility  test,  even  when  performed 
at  W  C,  excludes  a  large'  number  of  perfectly  genuine 
oils.  (4),  The  proposed  limit  of  "  not  below  94  per  cent. 
of  santalol  by  acetylation  "  is  too  high. — A.  S. 

Akohol ;  Ikhi/dration    of with    lime.     A.     Kailan. 

Monabih.  Chem.,  1907,  28,  927—946. 
The  author  ha*  investigated  the  rate  of  dehydration 
of  alcohol  by  boiling  it  with  lime  on  the  water-bath. 
The  best  proportion  of  lime  (containing  80  per  cent. 
of  CaO)  to  alcohol  (92—93  per  cent,  by  weight)  is  0-55  kilo. 
per  litre  ;  after  31  hours,  alcohol  of  99-5  per  cent,  strength 
»  obtained,  and  the  strength  ri.ses  to  99-9  per  cent,  after 
6  hoars.  By  increa.sing  the  amount  of  lime  the  dehydra- 
tion proceeds  more  quickly,  but  the  quantity  of  alcohol 
retained  by  the  lime  becomes  much  greater  ;  when  the 
above  proportion  of  lime  is  used,  the  loss  of  alcohol 
(retained  by  the  lime)  amounts  to  6-15  per  cent,  of  the 
alcohol  taken. — J.  C.  C. 

CoUoidtd  gUvtr  ;  Prt pitration  of  .     N.  Castoro.     Gaz. 

chim.  iUl..  1907,  37,  L,  391—395. 

Clear  yellow  colloidal  silver  solutions  are  obtained  by 
boiling  (iilver  nitrate  solution  with  acrolein.  In 
ammoniacal  solutions,  an  a.sh-coloured  precipitate  is 
produced,  but  n^t  if  a  very  dilute  solution  of  gelatin  be 
added.  Ten  c.r.  of  a  10  y>er  cent,  solution  of  silver  nitrate 
•re  trrat«-d  with  ammonia  until  a  slight  turbidity  persists, 
and  M  then  filtered  and  diluted  to  10()  c.c.  Thirty  c.c. 
of  the  solution  are  diluted  to  3fX)  c.c,  heated  to  boiling, 
a  few  dropH  of  a  0-.5  jier  cent,  solution  of  gelatin  and 
2  c.c.  of  a  33  f^r  cent,  solution  of  acrolein  added,  and  the 
vhole  again  heated  to  l>oiling,  until  a  reddish  coloration 
im   produrcfl     Th*-  colour   l«comes    reddish- brown,   then 

CeniMh,  and  a  dark-violet  hydrogel  i.s  finally  dejiosited, 
ring  a  clear  yellow  neutral  solution,  which  is  more 
j*-rrrianent  than  colloidal  silver  solutions  prej>ared  by 
other  nM-thodii.  Concentrated  solutions  are  browTi  in 
colour,  and  may  also  In;  obtained  by  means  of  gelatin 
alo«e,  withmit  the  addition  of  acrolein. — A.  S. 

Patents. 

Pintiu  hydroehloride  ;  Tf.ntmrnl  of  turpentine  for  use,  in 

the.  manuffteiure  of .     C.  Weizmann  and  the  Clayton 

Anilme  Co.,   .Manchester.     Eng.   Pat.   23,875,   fnt.   20, 


IWW. 


i.^    l»oiled    for    I — 2   hours    with    metallic 

■'•rward.H     distilled     in     presence     of    the 

lb.  of  sodium  are  employed  for  treating 


and  extremely  rich  in  the  solid  hydrochloride,  so  that 
it  can  be  u.sed  direct,  without  purification,  for  the  manu- 
facture of  isobornyl  esters. — J.  F.  B. 

Radio-active  crystals  ';  Production  of .    J.  Reitz,  Elster, 

Germany.     Eng.  Pat.  24,222,  Oct.  30,  1906. 

Crystals  containing  radio-active  water  of  crystallisation 
are  prepared  by  treating  dried  salts  either  with  water 
which  has  been  caused  to  absorb  the  emanation  of  radium 
or  else  with  a  dilute  solution  of  a  radium  compound.  For 
instance,  1  kilo,  of  anhydrous  sodium  carbonate  is  added 
to  a  solution  of  1  mgrm.  of  radium  bromide  in  a  litre 
of  water,  and  the  mixture  is  allowed  to  crystallise  to 
a  rigid  mass. — J.  F.  B. 

Pharmaceutical  compounds  [xanthine  derivatives]  ;  Manu- 
facture of  new .     P.   A.   Newton,   London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  4250,  Feb.  20,  1907. 

See  Fr.  Pat.  377,382  of  1907  ;    following.— T.  F.  B. 

Xanthine   and   its   homologues ;     Production   of   hydroxy- 

alkyl  derivatives  of .     Farbenfab.  F.  Bayer  und  Co. 

Ft.  Pat.  377,382,  May  3,  1907.  Under  Int.  Conv., 
Aug.  8,  1906,  and  Mar.  16,  1907. 

Xanthine  and  its  homologues,  such  as  theophylline, 
theobromine,  methylxanthine  and  other  bases  of  this 
group  which  have  replaceable  hydrogen  atoms  in  their 
imino  groups,  are  treated  with  halogen-hydrins  with  or 
without  the  presence  of  an  alkali,  or  else  they  are  treated 
with  an  oxide  of  the  ethylene  series  with  or  without 
condensing  agents.  The  imino  hydrogen  atom  is  thus 
replaced  by  the  hydroxy-alkyl  group. — J.  F.  B. 

o-Dihydroxyphenylethanolethylamine  ;   Production  of . 

F.  Stolz  and  F.  Flaecher,  Assignors  to  Farbwerke  vorm. 
Meister,  Lucius,  und  Briining,  Hochst-on-the-Maine,. 
Germany.     U.S.  Pat.  862,674,  Aug.  6,  1907. 

o-DniYDROXYPHENYi.ETHANOLAMiNES  of  the  formula> 
(OH)2C6H3CH(OH).CH.2NHX,  where  X  may  be  an  alkyl- 
radical  or  hydrogen,  are  obtained  by  reducing  amino- 
acetyl  pyrocatechols  with  sodium  amalgam  in  the  cold 
and  in  the  presence  of  acid.     After  extracting  the  by- 

Eroducts  from  the  acid  solution  by  a  suitable  solvent,  the 
ase  is  precipitated  with  alkali,  and  purified  bj'  crystal- 
lisation of  its  oxalate  from  alcohol. — F.  Sodn. 

o-Dihydroxyphenylethanolamine.  F.  Stolz  and  F.  Flaecher, 
Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst-on-the-Maine,  Germany.  U.S.  Pat. 
862,675,  Aug.  6,  1907.     (Sec  preceding  abstract.) 

O-DlHYDBOXYI'HENYLETUANOLAMINE, 

(0H)2CeH3CH(0H).CH2NH2, 
is  claimed  as  a  new  product.     It  is  a  white  microcrystalline 
powder,  stable  when  dry,  and  melting  with  decompositioD 
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at  192°  C.  It  is  soluble  only  with  great  difficulty  in  water, 
alcohol,  and  ether,  but  its  hydrochloride  and  oxalate  are 
very  soluble  in  water,  and  the  solutions  become  green  on 
adding  ferric  chloride. — F.  Sodn. 

Alkyl  ethers  of  aromatic  bodies  [Codeiiie  from  morphine] ; 

Process  of  making .     M.   Engelmann,  Assignor  to 

Farbenfab.  vorm.  F.  Bayer  und  Co.,  Eberfeld,  Germany. 
U.S.  Pat.  863,792,  Aug.  20,  1907. 

Alkyl  ethers  of  the  aromatic  series  are  prepared  by 
treating  bodies  containing  phenolic  hydroxyl  groups  with 
nitroso  derivatives  of  alkj4-ureas  in  presence  of  alkaline 
compounds.  In  applying  the  process  to  the  manufacture 
of  codeine,  morphine  is  treated  with  nitroso-mono- 
methj^lurea  in  presence  of  an  alkali. — J.  F.  B. 

Glycerophosphates  ;   Process  of  rruinufacturing .     Soc. 

anon,  des  Etabl.  Poulenc  Freres.  Fr.  Pat.  376.564, 
June  16,  1906. 

A  DIBASIC  phosphate,  preferably  di-potassium  phosphate, 
is  heated  ^vith  a  considerable  excess  of  glycerin  at  a  tem- 
perature of  215°  C.  under  reduced  pressure.  As  the 
reaction  progresses,  the  temperature  is  gradually  raised 
to  about  230°  C.  The  mixture  is  diluted  ^vlth  water, 
freed  from  a  little  uncombined  phosphate  by  suitable 
addition  of  alkali  hydroxide  and  calcium  chloride,  and 
filtered.  The  potassium  glycerophosphate  is  then  con- 
verted into  the  calcium  salt  by  the  addition  of  calcium 
chloride,  and  the  calcium  glycerophosphate  is  precipitated 
by  alcohol.  The  recovery  of  the  alcohol  and  excess  of 
glycerin  and  the  separation  of  the  potassium  chloride 
complete  the  process. — J.  F.  B. 

Colloidal  elements  ;    Process  for  the  preparation  of . 

H.  Kuzel.  First  Addition,  dated  Mar.  8.  1907  (Under 
Int.  Conv.,  April  27,  1906),  to  Fr.  Pat.  371,799,  Nov.  26, 
1906(this  J.,  1907,  434). 

"  Gels  "  of  the  colloidal  elements  :  chromium,  molyb- 
denum, uranium,  tungsten,  vanadium,  tantalum,  niobium, 
titivnium,  thorium,  zirconium,  boron,  and  silicon,  are 
"  peptonised,"  i.e.  re-converted  into  colloidal  solutions 
by  digestion  with  ammonia  or  amines  or  with  very  dilute 
solutions  of  alkali  hj'droxides  or  carbonates.  The 
"  peptonised  "  solutions  have  a  powerful  agglomerating 
action  on  powdered  metals. — J.  F.  B. 

A-Antipyryldimdhylamine ;      Process     of     making . 

Farbwerke  vorm.   Meister,  Lucius,  und  Briining.     Fr. 

Pat.    377,130,    April    24,    1907.     Under    Int.    Conv., 

May  30,  1906. 
See  Eng.  Pat.  10,025  of  1907  ;  this  J.,  1907,  947.— T.  F.  B. 

Camphcne  ;    Process  of  manufacture  of .     F.   Koch. 

Fr.  Pat.   377,311,  May  1,   1907. 

PiNEJJE  hydrochloride  is  heated  with  phenol  or  naphthol 
in  presence  of  oxide  of  calcium,  barium,  strontium  or 
magnesium,  an  earthy  phenolate  or  naphtholate  being 
produced  as  an  intermediate  product. — J.  F.  B. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 
Colour  photography.     A.    Davies,    Plymouth.     Eng.    Pat. 

18,741,  Aug.  21,   1906. 
See  Fr.  Pat.  375,548  of  1907,  following.— T.  F.  B. 
Photographic  film.     Soc.   des  Plaques  et  Papiers  Photo- 
graphiques  A.   Lumiere  et  ses  fils.     Fr.   Pat.    375,433, 
March  6,  1907,  and  Addition,  dated  March  21,  1907. 
The  film  is  a  composite  one,  and  consists  of  a  support  of 
gelatin,  etc.,   containing  a  non-actinic  colouring   matter 
(black  or  red)  and  gum  or  glycerin,  united  to  the  sensitive 
film  by  an  agglutinant  which  is  soluble  in  the  developer 
(gum  arabic,  etc.). — T.  F.  B. 

Photography  in  colours.     A.    Davies.     Fr.    Pat.    375,548, 

March  9,  1907. 
This   invention   relates   to   the   process   in    which   three 


negatives  taken  behind  colour  screens  are  employed  :  the- 
three  prints  are  made  by  the  "  carbon "  process,  the^ 
modification  being  that  the  transfer  paper  is  previously 
hardened  with  alum  or  formaldehyde,  in  order  to  prevent 
uneven  tension  of  the  pigmented  film.  Another  modi- 
fication consists  in  the  use  of  picric  acid  mixed  witlt 
Prussian  blue  for  the  blue  print ;  this  is  stated  to  blend 
better  with  the  other  two  prints,  and  is  more  permanent 
than  the  purely  organic  dyestuffs  generally  employed. 

— T.  F.  B. 

Photographic    plates,    films,  and    papers    called    "  auto- 
positives  "  ;     Process     of     preparing     anti-halo 

G.  A.  E.  P.  Balmitgere.  Fr.  Pat.  375,703,  March  14^ 
1907. 

Plates  and  films  especially  suited  for  "  reversal,"  and 
not  susceptible  to  halation,  are  obtained  by  interposing 
between  the  support  and  the  sensitive  film,  a  layer  of 
some  colloid  {e.g.,  gelatin)  containing  a  colouring  matter 
or  a  substance  totally  or  partially  opaque  to  actinic  light 
rays,  and  which  is  removed  by  one  of  the  solutions  used 
in  the  ordinary  reversing  process.  For  example,  the 
laj'er  niav  consist  of  gelatin  containing  nrecipitated  silver, 

— T.  F.  B. 

Photographic  prints  ;    Process  for  converting  silver 

into  coloured  prints.  A.  Traube.  Fr.  Pat.  376,051, 
March  22.  1907. 
Silver  photographic  prints  are  treated  in  such  a  manner 
that  all  the  silver  is  converted  into  iodide  ;  they  are 
then  immersed  in  a  solution  of  a  dyestuff  (e.g^.,  a  1  in  2000 
solution  of  "  quinoline  red  "),  washed,  and  fixed  in  a 
solution  of  thiosulphate  containing  some  substance  which 
converts  the  dyestuff  into  an  insoluble  compound  ;  for 
instance,  tannin  may  be  used  -with  basic  dyestuffs,  and 
metallic  salts  with  acid  dyestuffs.  If  the  dyestuff  has- 
a  tendency  to  wash  out  of  the  print,  it  may  be  precipitated 
in  the  form  of  a  lake. — T.  F.  B. 

Photographs  ;    Production  of  monochrome  and  polychrome 

.     J.     H.     Smith    and    W.     Merckens.     Fr.     Pat. 

376,062,  March  23,  1907.  Under  Int.  Conv.,  April  6,. 
1906. 
This  invention  is  based  on  the  property  possessed  by  basic- 
dyestuffs  of  passing  from  layers  of  gelatin,  glue,  albumin,, 
or  similar  substances,  which  contain  them,  to  layers  of 
cellulose  or  its  derivatives  with  which  the  gelatin,  etc.,. 
is  in  contact.  Thus,  the  three  partial  negatives  of 
bichromated  gelatin  are  stained  with  the  requisite  basic 
dyestuff,  and  a  collodion  film  is  pressed  successively  oa 
them.— T.  F.  B. 

Photographs    in    colours ;     Process    of    making    by 

the  "  bleaching-out "  process.  J.  H.  Smith  and  W. 
Merckens.  Fr.  Pat.  376,380,  April  4,  1907.  Under  Int, 
Conv.,  April  6,  1906. 
In  order  to  get  sufficiently  strong  prints  by  the  "  bleaching- 
out  "  process,  it  is  necessary  to  use  more  of  the  sensitising 
agent  than  can  be  incorporated  with  the  coloured  film. 
It  is  proposed,  therefore,  to  supply  additional  layers  of  a 
colloid  containing  the  sensitiser  either  in  front  of  th& 
coloured  film,  or  between  it  and  the  support,  or  attached 
to  the  back  of  the  support. — T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,    &c 

Patents. 

Explosives;      Manufacture    of .        C.    Duttcnhofer. 

Bergedorf,  Germany.  Eng.  Pat.  19,408,  Aug.  30.  1906. 
See  Addition  of  Aug.  30,  1906,  to  Fr.  Pat.  364,413  of  1906  r 
this  J.,  1907,  167.— T.  F.  B. 

Explosives;     Production  of  .       M.  A.  G.   Himalaya, 

Wa-shington,  U.S.A.  Eng.  Pat.  3179,  Feb.  8.  1907. 
Under  Int.  Conv.,  Feb.  16,  1906. 

See  U.S.  Pat,  853,085  of  1907  ;  this  J.,  1907.  717.— T.  F.  B. 
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Smokelfss  poicder  ;     Apparatus  for   manufacturing  . 

G.  W.  Genticu,  Peoria,  111.     U.S.  Pat.  S5G,S59,  June  11, 
1907. 

The  apparatus  consists  of  a  drum  provided  with  rotating 
&rm!>.  The  explosive  is  placed  in  the  drum,  and  the 
gelatinising  liquid  is  forced  in  by  means  of  a  pump  through 
a  spraying  nozzle.  An  automatic  pressure- valve  is 
provided  to  keep  the  supplv  of  liquid  constant. 

— G.  W.  McD. 

Exploiiie  substances  :  Apparatus  for  drying .    P.Butler, 

Lowell,  Mass.     U.S.  Pat.  SG3.S34,  Aug.  20,  1907. 

Cartridge  shell  primers  and  the  like  are  dried  in  an 
apparatus  comprising  a  chamber ;  a  compartment 
adjacent  to  the  chamber  ;  a  heated  reservoir  for  liquid 
having  pipe  connections  with  the  said  compartment, 
leading  from  the  reservoir  at  points  above  and  below 
the  compartment  respectively,  whereby  natural  circu- 
lation is  set  up.  The  chamber  is  connected  with  a  vacuum 
apparatus  and  is  provided  with  an  air-tight  cover. 

— G.  W.  McD. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS,  d-c. 

Patents. 

OH  testing  [viscosity  and  flash  point]  apparatus.     W.,  T.  W., 
and  A.  Lees,  Halifax,  Yorks.     Eng.  Pat.  27,036,  Nov.  28, 
.    1906 

The  apparatus  consists  of  a  solid  base  carrj-ing  a  central 
pUlar  on  which  the  cups  for  holding  the  oil  to  be  tested 
are  fixed,  and  two  other  pillars,  one  supporting  a  ring- 
burner  and  the  second  a  pivoted  flash  burner.  For 
taking  the  viscosity  of  a  sample  of  oil,  a  cup  or  dish, 
having  a  smaller  cup  supported  concentrically  within  it, 
is  placed  on  the  central  pillar.  At  the  bottom  of  the 
inner  cup  is  a  small  nozzle  extending  through  the 
outer  cup,  and  closed  by  a  valve.  The  space  between 
the  cupe  is  filled  with  any  suitable  oil,  the  oil  to 
be  tested  being  placed  in  the  inner  cup,  and  heat 
M  applied  by  means  of  the  ring  burner.  When  the 
desired  temperature  is  reached,  the  valve  ls  opened  and 
the  viscosity  is  estimated  from  the  time  taken  by  a  definite 
quantity  of  the  oil  to  flow  out.  In  determining  the  flash 
point  of  the  oil,  a  single  cup,  provided  with  a  stin'ing 
apparatus,  is  placed  on  the  pillar.  The  oil  to  be  tested 
is  placed  in  tne  cup,  heat  Ls  applied,  and  the  pivoted 
bnrner  is  parsed  over  the  surface  of  the  oil,  the  temperature 
at  which  the  oil  flashes  lx;ing  taken  by  means  of  a  thermo- 
meter inserted  in  the  oil. — \V.  P.  S. 

Graphite  melting  crucibles  ;  Process  for  the  manufacture  of 
.     H.  Putz.     Ger.  Pat.  181,979,  March  17,  1906. 

Tab  or  similar  subfttances  (rosin,  ronin  oils,  tar  oils, 
paraffin  wax,  oils,  etc.)  of  high  boiling  point  or  decom- 
poaition-temperature,  are  added  to  the  mass  from  which 
the  crucible*  are  moulded.  The  amount  of  tar  added 
is  about  5  per  cent,  of  the  clay.  ()n  burning,  it  is  stated 
that  the  tar  taken  the  place  of  the  evolved  water  of 
hydration,  and  thus  rctardt  and  diminLshes  the  shrinking, 
ttereby  le»«ening  the  danger  of  the  formation  of  cracks. 
Further,  the  tar  causes  a  h>etter  adhesion  between  the 
particlen  of  clay  and  of  graphite. — A.  S. 

StHlhead.     K.  Deimler.     Ger.  Pat.  183,828,  Jane  23,  1906. 

Th«  fttill-head  consist*  of  the  chamb<T,  2,  which  can  be 
filled  by  means  of  the  tul>c,  4,  the  latter  also  serving  to 
aatomati^ally  rejfulate  the  pressure.  The  inlct-tuf>e,  1, 
u  bent  dowTiwardji,  oh  showTi,  until  it  reaches  nearly  to 
the  level  of  the  liquid.  Into  this  tube,  I,  a  short  tulje,  3, 
opena.  the  lower  end  of  which  dips  in  the  liquid.     By 


means  of  this  tube,  3,  the  level  of  liquid  is  kept  constant. 
An  outlet  tube,  5,  is  provided  for  withdrawing  the  con- 
densed liquid. — A.  S. 

INOBOA  NIC—Q  UA  LIT  A  TI VE. 

Nickel  I  Delicate  qualitative  test  for .     E.  Pozzi-Escot. 

Compt.  rend ,  1907,  145,  435—436. 

Nickel  molybdate  is  insoluble,  in  presence  of  excess  of 
alkali  molybdate,  in  water,  or  in  very  weak  acid,  whilst 
cobalt  molybdate  is  very  soluble.  The  substance  to  be 
tested  (containing  only  cobalt,  nickel,  or  both),  is  made 
almost  neutral  with  alkali,  and  a  large  excess  of  saturated 
aqueous  solution  of  ammonium  molybdate  is  added ;  the 
liquid  is  then  heated  to  70°  C.  and  shaken.  In  presence 
of  cobalt,  the  solution  is  rose-coloured ;  if  nickel  be 
present,  a  dense  crystalline  greenish-white  precipitate 
forms.  If  the  quantity  of  nickel  be  very  minute,  there 
may  be  only  a  turbidity. — J.  T.  D. 

IN  ORG  A  NIC—Q  VAN  TIT  A  TIVE. 

Cyanogen  group  in  salts  not  readily  dissociated  [e.g.,  in 

mercuric  cyanide]  ;  Determination  of .     V.  Borelli. 

Gaz.  chim.  ital.,  1907,  37,  L,  429—434. 

For  the  determination  of  cyanogen  in  mercuric  cyanide, 
the  aqueous  solution  of  the  latter  is  made  strongly  alkaline 
with  sodium  hydroxide,  and  commercial  aluminium 
powder,  free  from  halogens,  is  added  gradually  with 
vigorous  agitation.  For  each  grm.-molecule  of  mercury, 
12 — 15  grm.-mols.  of  sodium  hydroxide  and  4 — 5  grm.- 
molecules  of  aluminium  are  used,  and  the  latter  is  added  in 
the  course  of  2 — 3  hours  at  intervals  of  10 — 15  minutes. 
When  reduction  is  complete,  the  solution  is  filtered,  and 
the  cyanogen  (now  present  as  sodium  cyanide)  determined 
by  one  of  the  usual  methods.  The  results  are  good  in 
presence  of  chlorine-,  bromine-,  iodine-,  and  thiocyanogen 
ions,  and  analyses  of  the  compounds,  Hg(CN)N03, 
Hg(CN)C104,  and  Hg(CN)Cl,  are  described.  The  method 
may  be  used  for  the  determination  of  cyanogen  in  complex 
iron-cyanogen  compounds,  a  weighed  quantity  being 
heated  with  excess  of  yellow  mercuric  oxide,  and  after 
filtering,  treated  as  described  above. — A.  S. 

Nitrous  acid ;  Determination  of ,  and  its  separation 

from  nitric  acid.     G.  Maderna  and  G.  Coffetti.     See  VII. 

Chromium  ;  Determination  of in  sled,  especially  in 

presence  of  tungsten.     G.    von   Knorre.     See  X. 

Electrolytic  metal  deposition  ;  Influence  of  temperature  upon 

.     F.  Foerster,  F.  Blankcnberg,  A.  Brunner,  H.  Lee, 

and  W^.  Rommler.     See  XI A. 
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Mercury  -,    Notes  on  the  electrolytic  determination  of  — — . 
V.  Borelli.     Gaz.  chim.  ital.,  1907,  37,  I.,  425—429. 

In  the  electrolytic  determination  of  mercury  the  chief 
difficulty  is  the  prevention  of  loss  in  drying  the  deposited 
metal.  The  author  finds  that  the  most  satisfactory 
method  is  to  dry  the  mercury  over  fused  potassium 
hydroxide  in  an  exsiccator  in  which  a  capsule  filled  with 
mercury  is  placed.  In  the  electrolytic  deposition  of 
mercury  on  a  platinum  dish  cathode,  platinum  amalgam 
is  formed,  since  on  washing  the  dish  with  warm  con- 
centrated nitric  acid  (in  which  platinum  amalgam  is 
soluble),  a  decrease  in  weight  is  observed. — A.  S. 

ORGANIC— QUALIT  A  TI VE. 


Cocoanvi  oil ;  Detection  of  — 
R.   Cohn. 


—  by  "  salting  out  "  the  soap. 
See  XIL 


ORG  A  NIC—Q  UA  NTITA  TI  VE. 

Report    of    the    Principal    Chemist    of    the    Oovtrnment 
Laboratory  for  the  year  ended  March  31,  1907.  [Cd.  3603.] 

The  report  states  that  the  business  of  the  Government 
Laboratory  may  be  divided  into  three  classes — (I)  work 
in  connection  with  the  Revenue  departments  (Customs 
and  Excise) ;  (2)  work  in  connection  with  other  Govern- 
ment departments ;  (3)  work  in  connection  with  the 
administration  of  the  Food  and  Drugs  Act,  and  Fertilisers 
and  Feeding  Stuffs  Act.  The  number  of  tests  made  in 
the  Customs  branch  was  : — Goods  tested  for  liability  to 
spirit  duty,  27,244  ;  dry  goods — coffee,  tea,  tobacco,  &c., 
8383  ;  sugar  products  (imports),  7351  ;  sugar  products 
(exports),  3839 ;  miscellaneous  samples,  2695 ;  hydro- 
meter and  other  gauging  instruments,  2776.  The  number 
of  analj'ses  and  examinations  made  in  the  Inland  Revenue 
branch  of  the  laboratory  was  121,318,  as  against  106,799 
in  the  preceding  year.  The  increase  of  over  14,000  was 
largely  due  to  the  large  number  of  samples  of  offal  tobacco, 
&c.,  taken  in  accordance  with  the  regulations  under  which 
such  tobacco  is  presented  for  drawback. 

The  number  of  samples  of  imported  sugar  products 
tested  in  1906-7  was  7351,  against  5769  in  the  previous 
year :  this  increase  is  due  chiefly  to  tinned  fruits  in 
syrup,  on  which  a  new  duty  of  6d.  per  cwi;.  to  cover  12  per 
cent,  of  added  sugar,  has  been  imposed.  Of  1089  samples 
tested  for  saccharin,  52  were  found  to  contain  it. 

Of  the  9840  samples  of  beer  wort  analysed,  the  original 
gravity  was  found  to  have  been  understated  in  1061  cases. 
113  samples  of  beer  for  export  on  drawback,  out  of  8391 
examined,  were  found  to  be  not  entitled  to  the  drawback 
claimed.  Out  of  6045  samples  of  beer  taken  from  pub- 
licans, 619  were  foimd  to  have  been  diluted.  Of  the 
1133  samples  of  "temperance  drinks"  examined.  110 
contained  over  3  per  cent,  of  proof  spirit,  and  were  there- 
fore liable  to  duty.  1268  samples  of  beer,  wort,  and 
brewing  materials  were  examined  for  arsenic,  and  49  were 
found  to  contain  it  in  excess  of  the  limit  laid  down  by  the 
Royal  Commission  on  Arsenical  Poisoning.  Of  the  132 
samples  of  malt  examined,  two  only  exceeded  the  limit, 
whilst  of  711  samples  of  glucose,  invert  sugar,  caramel,  &c., 
two  exceeded  the  limit.  The  greatest  amount  found  in 
any  wort  or  beer  was  :,\j  gr.  per  gallon  ;  in  a  preparation 
intended  for  flavouring  stout,  \  gr.  per  lb.  was  found. 

14,269  samples  of  spirits  were  examined.  These  repre- 
sented tinctures,  liniments,  medicinal  spirits,  flavouring 
essences,  hair  washes,  brilliantines,  and  dentifrices,  pre- 
sented for  drawback  and  examined  as  a  check  upon  the 
claim  of  the  exporter.     Cases  occurred  in  which  liniments 

Erepared  with  methylated  spirit  were  presented  for  draw- 
ack  as  liniments  prepared  from  duty-paid  spirit,  and  in 
other  cases  preparations  were  presented  in  which  con- 
tamination with  methylated  spirit  had  occurred.  827 
samples  of  wood  naphtha,  representing  338,833  gallons, 
submitted  for  approval  for  methylating  purpo.ses,  were 
examined.  Only  five  samples,  representing  1617  gallons, 
could  not  be  approved — a  smaller  number  than  in  any 
previous  year.  There  was  a  marked  decrease  in  the 
quantity  of  wood  naphtha  used  for  methylating  jwrpoHes. 
This  was  entirely  duo  to  the  provisions  of  the  Revenue 
Act  of  last  year,  which  authorised  the  (Jommissioners 
of  Inland  Revenue  to  allow  the  alcohol  intended  for  use 


in  arts  and  manufactures,  and  now  called  industrial 
methylated  spirits,  to  be  denatured  with  5  per  cent,  of 
wood  naphtha  instead  of  the  10  per  cent,  formerly 
required  to  be  added  to  the  ordinary  unmineralised 
methylated  spirit  used  for  manufacturing  purposes. 
The  quantity  of  methylated  spirits  made  during  the  year 
showed  an  increase  of  306,600  gallons  in  the  industrial 
or  manufacturing  spirit  over  1906,  and  283,600  gallons 
over  1905.  634  applications  connected  with  the  use  of 
the  industrial  spirit  were  referred  to  the  department  for 
report  since  October  1,  1906,  as  compared  with  31  such 
applications  in  the  previous  six  months.  (See  also  this 
J.,  1907,  981.) 

Twenty  of  the  samples  classed  as  "  condensed  milk  " 
were  "  milk  powder "  or  "  dried  milk."  One  sample, 
marked  "  sterilised  milk  powder,  not  sweetened,"  was 
milk  sugar.  Of  the  67  samples  of  cream  examined,  56  con- 
tained boron  preservative,  and  43  of  these  also  contained 
salicylic  acid.Jj 

Of  1875  samples  of  imported  butter  examined,  642 
were  from  Holland,  and  of  these  45-6  per  cent,  contained 
boron  preservative  and  28-6  per  cent,  contained  added 
colouring  matter;  93-8  per  cent,  of  the  101  French 
samples,  93-6  per  cent,  of  the  141  Belgian,  83-3  per  cent, 
of  the  72  Australian,  80-4  per  cent,  of  the  46  South 
American,  and  79-5  per  cent,  of  the  117  New  Zealand 
contained  boron  preservative ;  67-3  per  cent,  of  the 
Belgian  samples  contained  added  colouring  matter.  Of 
the  56  samples  of  Canadian  butter,  53-5  per  cent,  contained 
boron  preservative,  and  16-0  per  cent,  had  added  colouring 
matter.  There  was  a  slight  diminution — from  60-0  per 
cent,  in  1905-6  to  44-4  per  cent,  in  1907— in  the  proportion 
of  samples  containing  boron  preservative,  and  there  was 
a  decrease  in  the  number  of  samples  containing  added 
colouring  matter,  the  number  in  1905  being  42-7  per 
cent.,  in  1906  32-9  per  cent.,  and  in  the  present  year 
25-1  per  cent. 

At  the  request  of  the  Local  Government  Board,  a  return 
was  made  to  that  department  of  the  amount  of  boron 
preservative  in  the  samples  of  butter  examined.  The 
figures  showed  that  butter,  from  certain  countries  in 
particular,  contained  the  preservative  in  excess  of  the 
amount  recommended  as  the  limit  by  the  Committee  on 
Preservatives  in  Food,  but,  in  the  absence  of  legislation 
on  the  point,  and  in  view  of  the  conflicting  decisions  in 
the  Courts,  it  was  not  advised  that  proceedings  should  be 
taken. 

114  reference" samples  were  examined  under  the  Sale 
of  Food  and  Drugs  Act.  and  13  under  the  Fertilisers  and 
Feeding  Stuffs  Act.  The  results  obtained,  in  91  and  9 
cases  respectively,  agreed  with  those  reported  by  the  public 
analysts.  Of  the  fertilisers  examined,  three  were  basic 
slag,  of  which  two  were  deficient :  four  were  super- 
phosphates, and  only  one  of  these  was  up  to  stjindard  ; 
both  samples  of  potassium  chloride  examined  were  found 
to  be  below  the  guarantee. 

Shellac  analysis  ;  Report  of  Sub-committee  on .     See 

XIILB. 

I    Latex  from   Funiumia  elastica,   Stapf ;    Crystalloids  and 
I        inorganic  con^ituenia  in .     D.  Spence.     See  XlllC. 
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Potassium  iodide  ;     Action  of  certain  substances  on . 

B.  Szilard.     Compt.  rend.,  1907,  145,  433—435. 

Many  solid  substances — oxides  of  uranium,  thorium,  iron, 
cobalt,  manganese,  copjier.  nickel,  etc.,  prei>arcd  by 
ignition  of  their  salts — when  placed  in  a  concentrated 
solution  of  potassium  iodide,  liberate  minute  quantities 
of  iodine.  Certain  minerals  (tourmaline,  pvTouiorphite, 
samarskite,  firgusonite,  eleveite.  jiitehblende)  produce  the 
same  effect.  The  effect  d(Hs  not  seem  to  be  tonnected 
with  the  (•()ni|K)siti()M  of  the  mineral,  iind  it  ha.s  no 
connexion  with  its  radio-activity.  With  j»itehblende. 
contact  is  not  necessary  ;  starch  and  io<lide  paiier  plaeed 
above  the  moist  ])itchblende  in  a  clewed  vessel  l)ecome» 
blue  after  24  hours'  exposure. — J    T.  1). 
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Patknts. 

/.  '    /it «  ()/  coit^iderable  luntitiou^  jH^urr  "   Method 

■'<i  pulitroii^  or  i<tonf-h(ird -.     I^  Vanino, 

;.. .nil  R.  I^mbrocht,  Vienna.     l-Jig.  Pat.  18,974, 

Aug.  24,  I'.HHi.     I'ndor  Int.  Conv.,  Aug.  30.  1905. 

Sm  Ft.  Pat-  359,038  of  1905  ;  this  J.,  1900,  33«.— T.  F.  B. 

Tiibacto  :  Process  for  rrnun'ing  nicotine  from .       L. 

Paraut.  Assignor  to  Soe.  Anon,  des  Tabaos  lX\>iintoxiqucs, 
iJonevji,  ^Switzerland.      U.S.  Pat.  8t)2,5S3,  Aug.  0,  1907. 

Skk  Eng.  Pat.  1184  of  1907  ;    this  J.,  1907,  895.— W.  P.  S. 
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Trade  Report. 

PtUenU  and  Dtsijns  (AiMndnuiU)  Act,  1907.     [7  Edw.  7, 
f.  28.]  .  Aug.  28,  1907. 

The  follo«-ing  is  the  portion  of  the  text  of  the  new 
Patents  and  Designs  (Amendment)  Act,  1907,  relating 
to  patents  : — 

Pabt  I.— Patents. 

1.  Where,  after  the  commencement  of  this  Act,  a  patent 
is  granted  to  two  or  more  persons  jointly,  they  shall, 
unless  otherwise  specified  in  the  patent,  be  treated  for 
the  purpose  of  the  devolution  of  the  legal  interest  therein 
as  joint  tenants,  but,  subject  to  any  contract  to  the 
contrary  each  of  such  jh-Tsous  shall  be  entitled  to  use 
the  invention  for  his  own  profit  without  accounting  to 
the  others,  but  shall  not  be  entitled  to  grant  a  licence 
without  their  consent,  and,  if  any  such  person  dies,  his 
bcDcficial  interest  in  the  patent  shall  devolve  on  his 
perBOoal  representatives  as  part  of  his  personal  estate. 

SL  Sabsetrtions  (3)  and  (4)  of  section  five  of  the  Patents, 
Deaigns.  and  Trade  Marks  Act,  1883  (which  Act,  as 
ameoded  by  any  subsequent  enactment,  is  herein-after 
referred  to  as  the  principal  Act),  shall  be  repealed  and 
in  lieu  thereof  shall  be  substituted  the  following : — 
*'  (3)  A    provisional    specification    must    describe    the 

nature  of  the  invention  ; 
"  (4)  A  complete  specification  must  particularly  describe 
and  ascertain  the  nature  of  the  invention  and  the 
manner  in  which  the  same  is  to  be  performed  ; 
**  (4a)  In  the  ca«e  of  any  provisional  or  complete 
spttifit-ation  where  the  comptroller  deems  it 
desirable  he  may  require  that  suitable  drawings  | 
^hnll  hr  KU]i])lied  with  the  specification,  or  at  any 
'  '•■  the  acceptance  of  the  same,  and  such    i 

lail  be  deemed  to  form  part  of  the  said 

»[<••      .11'    illllJU."  I 

8.  The  following  paragraph  shall  be  inserted  in  section 
fire  rjrf  the  prinripai  .-Vet  :  — 

"  ('ij  Where  the  invention  in  respect  of  which  an 
apph'.ation  m  made  is  a  chemical  invention,  such  typical 
•ampic*  and  specimens  as  may  be  prescribed  shall,  if 
in  any  partirular  case  the  comptroller  considers  it  desirable 
•o  to  require,  be  furnished  before  the  acceptance  of  the 
complete  tpecificatioa."  ^ 

4.  Where  the  name  applicant  has  put  in  two  or  more 
proTiMOOal  apecificationN  for  mventions  which  are  cognate 

or  modificat -  ■  ••■■  ■ «  the  other,  and  has  obUiined  thereby 

eooeanent  prote<Hion  for  the  Hame,  and  the 

MMBptroUer  .  .        'n  that  the  whole  of  such  mventions 

are  eoch   a*   U»  cuimlitute   a   HJnglc    invention    and    may 
^jcoperly  b«  in<-liiHw|  m  ivn-  |>iit4-nt,  he  may  accept  one 
'  ■    t    of   the    whole   of   tmch 

|<!itent    thereon.      Such 
■  :    iii<:  earliest  of  hucIi  appli- 
the  valnlity  of  the  n;ime  and 
'•lev«-n  of  the  princiiml  Act  as 
\'  I.  lh«  i  ourt  or  the  comptroller,  us  the 
!!  hav  ngnrrl  to  the  reH|M-<tive  dates  of 
ituations    relating    to    the    several 


'1    M..  r.  in. 


■''  ■  '  '•      *     j.itcijt    for    an    invention    has    Uten 

r  t.rif,i<'l.    iii'l  the  applicant  or  the  patentee, 

-      i.^y  \j«:,  .ij/pIjt.H  for  a  further  patent  in  res|M:et 

of  any  improTemcnt  on  or  modification  of  the  invention. 


he  may,  if  he  thinks  fit,  in  his  application  for  the  further 
patent,  request  that  the  term  limited  in  that  patent  for 
the  duration  thereof  be  the  same  as  that  of  the  original 
patent  or  so  much  of  that  term  as  is  imexpired. 

(2)  Where  an  application  containing  such  a  request 
is  made,  a  patent  (herein-after  referred  to  as  a  patent  of 
addition)  may  be  granted  for  such  term  as  aforesaid. 

(3)  A  patent  of  addition  shall  remain  in  force  so  long 
as  the  i>atent  for  the  original  invention  remains  in  force, 
but  no  longer,  and  in  respect  of  a  patent  of  addition  no 
fees  shall  be  payable  for  renewal. 

(4)  The  grant  of  a  patent  of  addition  shall  be  conclusive 
evidence  that  the  invention  is  a  proper  subject  for  a 
patent  of  addition,  and  the  validity  of  the  patent  shall 
not  be  questioned  on  the  ground  that  the  invention 
ought  to  have  been  the  subject  of  an  independent  patent. 

6. — (1)  An  investigation  under  section  one  of  the 
Patents  Act,  1902,  shall  extend  to  specifications  published 
after  the  date  of  the  application  in  respect  of  which  the 
investigation  is  made,  and  being  specifications  which 
have  been  deposited  pursuant  to  prior  applications ; 
and  that  section  shall,  subject  to  rules  under  the  principal 
Act,  have  effect  accordingly. 

(2)  Where,  on  such  an  extended  investigation,  it  appears 
that  the  invention  claimed  in  the  specification  deposited 
pursuant  to  an  application  is  wholly  or  in  part  claimed 
in  any  published  specification  deposited  pursuant  to  a 
prior  application,  the  applicant  shall,  whether  or  not  his 
specification  has  been  accepted  or  a  patent  granted  to 
him,  be  afforded  such  facilities  as  may  be  prescribed  for 
amending  his  specification,  and  in  the  event  of  his  failing 
to  do  so  the  comptroller  shall,  in  accordance  with  such 
procedure  as  may  be  prescribed,  determine  what  reference, 
if  any,  to  other  specifications  ought  to  be  made  in  his 
specification  by  way  of  notice  to  the  public. 

(3)  For  the  purposes  of  this  section  an  application 
shall  be  deemed  to  be  prior  to  another  application  if  the 
patent  applied  for  when  granted  would  be  of  prior  date 
to  the  patent  granted  pursuant  to  that  other  application. 

(4)  This  section  shall  come  into  operation  at  such  date 
as  the  Board  of  Trade  may  by  order  direct,  and  shall 
apply  only  to  applications  made  after  that  date,  and  the 
order  shall  be  laid  before  both  Houses  of  Parliament. 

7.  The  following  proviso  shall  be  added  to  subsection  (6) 
of  section  one  of  the  Patents  Act,  1902  : — 

"  Provided  that  the  comptroller,  if  satisfied  that  the 
invention  claimed  has  been  wholly  and  specifically 
claimed  in  any  specification  to  which  the  investi- 
gation has  extended,  may,  in  lieu  of  requiring 
references  to  be  made  in  the  applicant's  specification 
as  aforesaid,  refuse  to  grant  a  patent." 

8.  The  following  subsection  shall  be  added  after  sub- 
section (3)  of  section  nine  of  the  principal  Act,  which 
relates  to  the  comparison  of  provisional  with  complete 
specifications : — 

"  (3a)  If  [the  examiner  reports  that  the  invention 
described  in  the  complete  specification  is  not  substantially 
the  same  as  that  which  is  described  in  the  provisional 
specification,  the  comptroller  may,  with  the  consent  of 
the  applicant,  instead  of  refusing  to  accept  the  complete 
specification,  cancel  the  provisional  specification  and 
treat  the  application  as  having  been  made  on  the  date  at 
which  the  complete  specification  was  left,  and  the  appli- 
cation shall  have  effect  as  if  made  on  that  date  : 

"  Provided  that  where  the  complete  specification 
includes  an  invention  not  included  in  the  provisionl 
B[>ecification,  the  comptroller  may  allow  the  original 
application  to  proceed  so  far  as  the  invention  included 
both  in  the  provisional  and  in  the  complete  specification 
is  concerned,  and  treat  the  claim  for  the  additional  inven- 
tion included  in  the  complete  specification  as  an  application 
for  that  invention  made  on  the  date  at  which  the  complete 
8j)ecification  was  left." 

9.  A  patent  shall  not  be  held  invalid  on  the  ground 
I  that  the  coiiijilete  8j>ecification  claims  a  further  or  different 
^  invention  Ut  that  contained  in  the  provisional,  if  the 
1  invention  therein  claimed,  so  far  as  it  is  not  contained 
in  the  provisional,  was  novel  at  the  date  when  the  com- 
j  plete  M|iecification  was  put  in,  and  the  applicant  Was  the 
I    first  and  true  inventor  thereof. 
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10.  In  subsection  (1)  of  section  eleven  of  the  principal 
Act  (which  relates  to  the  grounds  on  which  the  grant  of 
a  patent  may  be  opposed),  for  the  words  "  on  the  ground 
"  that  the  invention  has  been  patented  in  this  country 
"  on  an  application  of  prior  date  "  there  shall  be  sub- 
stituted the  words  "  on  the  ground  that  the  invention 
"  has  been  claimed  in  any  complete  specification  for  a 
"  British  patent  which  is  or  will  be  of  prior  date  to  the 
"  patent  the  grant  of  which  is  opposed,  other  than  a 
"  specification  deposited  pursuant  to  an  application 
"  made  more  than  fifty  years  before  the  date  of  the 
"  application  for  such  last- mentioned  patent,  or  on  the 
"  ground  that  the  nature  of  the  invention  or  the  manner 
"  in  which  it  is  to  be  performed  is  not  sufficiently  or  fairly 
"  described  and  ascertained  in  the  complete  specification." 

11. — (1)  Where  in  consequence  of  the  neglect  or  failure 
of  the  applicant  to  pay  any  fee  a  patent  cannot  be  sealed 
within  the  period  allowed  by  section  twelve  of  the  principal 
Act,  that  period  may,  on  payment  of  the  prescribed  fee 
and  on  compliance  with  the  prescribed  conditions,  be 
extended  to  such  an  extent  as  may  be  prescribed. 

(2)  In  such  cases  as  may  be  prescribed  and  subject  to 
the  prescribed  conditions  this  section  shall  apply  where 
the  period  allowed  for  the  sealing  of  the  patent  has  expired 
before  the  commencement  of  this  Act. 

12.  Where  an  application  is  made  for  an  extension  of 
time  under  section  seventeen  of  the  principal  Act,  it  shall 
not  be  necessary  for  the  patentee  to  allege  or  prove  the 
cause  of  his  failure  to  pay  the  prescribed  fee  within  the 
prescribed  time,  and  where  under  that  section  or  under 
section  three  of  the  Patents,  Designs,  and  Trade  Marks 
(Amendment)  Act,  1885,  an  application  is  made  for  an 
extension  of  time,  the  comptroller  shall,  on  payment  of 
the  prescribed  fee,  grant  an  extension  of  time  to  the  full 
amount  applied  for,  not  exceeding  the  amount  which  he 
is  entitled  to  grant  under  those  sections. 

13.  The  following  section  shall  be  substituted  for  section 
nineteen  of  the  principal  Act :  — 

"  In  any  action  for  infringement  of  a  patent  or  pro- 
ceedings before  the  court  for  the  revocation  of  a 
patent,  the  court  may  by  order  allow  the  patentee 
to  amend  his  specification  by  way  of  disclaimer 
in  such  manner  and  subiect  to  such  terms  as  to 
costs,  advertisement,  or  otherwise,  as  the  court 
may  think  fit : 

"  Provided  that  no  amendment  shall  be  so  allowed 
that  would  make  the  specification,  as  amended, 
claim  an  invention  substantially  larger  than,  or 
substantially  different  from,  the  invention  claimed 
by  the  specification  as  it  stood  before  the  amend- 
ment, and  where  an  application  for  such  an  order 
is  made  to  the  court,  notice  of  the  application  shall 
be  given  to  the  comptroller,  and  the  comptroller 
shall  have  the  right  to  appear  and  be  heard,  and 
shall  appear  if  so  directed  by  the  court." 

14. — (I)  Any  person  who  would  have  been  entitled  to 
oppo.se  the  grant  of  a  patent,  or  is  the  successor  in  interest 
of  a  per.son  who  was  so  entitled,  may,  within  two  years 
from  the  date  of  the  patent,  in  the  prescribed  manner 
apply  to  the  comptroller  for  an  order  revoking  the  patent 
on  any  one  or  more  of  the  grounds  on  which  the  grant  of 
the  patent  might  have  been  opposed  : 

Provided  that  when  an  action  for  infringement  or 
proceedings  for  the  revocation  of  the  patent  are  pending 
in  any  court,  an  application  under  this  section  shall  not 
be  made  except  with  the  leave  of  the  Court. 

(2)  The  comptroller  shall  give  notice  of  the  application 
to  the  patentee,  and  after  hearing  the  parties,  if  desirous 
of  being  heard,  may  make  an  order  revoking  the  patent 
or  requiring  the  specification  relating  thereto  to  be  amended 
by  disclaimer,  correction,  or  explanation,  or  dismissing 
the  application  ;  but  the  comptroller  shall  not  make  an 
order  revoking  the  patent  unless  the  circumstances  are 
such  as  would  have  justified  him  in  refusing  to  grant  the 
patent  had  the  proceedings  been  proceedings  in  an  oppo- 
sition to  the  grant  of  a  patent. 

(3)  A  patentee  may  at  any  time  by  giving  notice  in  the 

Erescribed  manner  to  the  comptroller  offer  to  surrender 
is  patent,  and  the  comptroller  may,  if  after  giving  notice 


of  the  offer  and  hearing  all  parties  who  desire  to  be  heard 
he  thinks  fit,  accept  the  offer,  and  thereupon  make  an 
order  for  the  revocation  of  the  patent. 

(4)  Any  decision  of  the  comptroller  under  this  section 
shall  be  subject  to  appeal  to  the  court. 

15. — (1)  At  any  time  not  less  than  four  years  after  the 
date  of  a  patent,  and  not  less  than  one  year  after  the 
passing  of  this  Act,  any  person  may  apply  to  the  comp- 
troller for  the  revocation  of  the  patent  on  the  groimd 
that  the  patented  article  or  process  is  manufactured  or 
carried  on  exclusively  or  mainly  outside  the  United 
Kingdom. 

(2)  The  comptroller  shall  consider  the  application,  and. 
if  after  inquiry  he  is  satisfied  that  the  allegations  contained 
therein  are  correct,  then,  subject  to  the  provisions  of  this 
section,  and  unless  the  patentee  proves  that  the  patented 
article  or  process  is  manufactured  or  carried  on  to  an 
adequate  extent  in  the  United  Kingdom,  or  gives  satis- 
factory reasons  why  the  article  or  process  is  not  so  manu- 
factured or  carried  on,  the  comptroller  may  make  an 
order  revoking  the  patent  either — 

(a)  forthwith  ;    or 

(b)  after  such  reasonable  interval  as  may  be  specified 

in  the  order,  unless  in  the  meantime  it  is  shown 
to   his   satisfaction    that   the    patented   article    or 
process  is  manufactured  or  carried  on  within  the 
United  Kingdom  to  an  adequate  extent : 
Provided  that  no  such  order  shall  be  made  which  is  at 
variance   with  any  treaty,  convention,   arrangement,   or 
engagement  with  any  foreign  country  or  British  posses- 
sion. 

(3)  If  within  the  time  limited  in  the  order  the  patented 
article  or  process  is  not  manufactured  or  carried  on  within 
the  United  Kingdom  to  an  adequate  extent,  but  the 
patentee  gives  satisfactory  reasons  why  it  is  not  so  manu- 
factured or  carried  on,  the  comptroller  may  extend  the 
period  mentioned  in  the  previous  order  for  .such  period 
not  exceeding  twelve  months  as  may  be  specified  in  the 
subsequent  order. 

(4)  Any  decision  of  the  comptroller  under  this  section 
shall  be  subject  to  appeal  to  the  court,  and  on  any  such 
appeal  the  law  officer,  or  such  other  counsel  as  he  maj- 
appoint,  shall  be  entitled  to  appear  and  be  heard. 

16. — (I)  Petitions  for  the  grant  of  a  compulsory  licence 
or  for  the  revocation  of  a  patent  under  section  three  of  the 
Patents  Act,  1902,  shall  be  referred  by  the  Board  of  Trade 
to  the  court  instead  of  to  the  Judicial  Committee  of  the 
Privy  Council,  and  accordingly  in  that  section  for  refer- 
ences to  the  Judicial  Committee  there  shall  be  substituted 
references  to  the  court,  and  for  references  to  Orders  in 
Council  there  shall  be  substituted  references  to  orders  of 
the  court,  and  subsections  (8)  (9)  and  (10)  of  that  section 
shall  be  repealed. 

(2)  In  lieu  of  subsections  (5)  and  (6)  of  the  same  section 
the  following  sub.section  shall  be  substituted :  — 

"  (5)  For  the  purposes  of  this  section  the  rea,sonable 
requirements  of  the  public  shall  not  be  deemed  to 
have  been  satisfied — 

(a)  if  by  reason  of  the  default  of  the  patentee 
to  manufacture  to  an  adequate  extent  and  supply 
on  reasonable  terms  the  patented  article  or  any 
parts  thereof  which  are  necessary  for  its  efficient 
working  or  to  carry  on  the  patented  process  to  an 
adequate  extent  or  to  grant  licences  on  reason- 
able terms,  any  existing  trade  or  industry,  or  the 
establLshment  "of  any  new  trade  or  industry,  in 
the  United  Kingdom  is  unfairly  prejudiced,  or  the 
demand  for  the  patented  article  or  the  article 
produced  by  the  patented  process  Ls  not  reason- 
ablv  met ;    or 

(h)  if  any  trade  or  industry  in  the  United 
Kingdom  i-s  unfairly  prejudiced  by  the  con- 
ditions attached  by  the  patentee  liefore  or  after 
the  passing  of  this"  Act  to  the  purchase,  hire,  or 
use  of  the  patented  article  or  to  the  using  or 
working  the  patented  process." 
17.  The  following  section  shall  be  substituted  for  section 
twenty-five  of  the  principal  .Vet :  — 

"  (1)  A  patentee  may.  after  advertising  in  manner  pro- 
vided by  rules  of  the  Supreme  Court  his  intention 


10S4 


TRADE    REPORT. 


[Sept.  SO.  1907. 


to  do  so,  i>n>sont  a  petition  to  the  court  praying 
that  his  jvitout  may  be  extended  for  a  further  term, 
but  such  pt>tition  niust  be  presented  at  leiu-^t  six 
months  Wfore  tlie  time  limited  for  the  expiration 
of  the   jwitent  ; 

•*(2)  Any  pt^rson  may  give  notice  to  the  court  of  objec- 
tion to  the  extension  ; 

**  (3)  (>n  the  hearing  of  any  jK-tition  under  this  section, 
the  jvitentee  and  any  jierson  who  has  given  such 
notice  of  objeetion  shall  be  made  parties  to  the 
proceedJnc.  and  the  comptroller  shall  be  entitled 
to  apjiear  and  l>e  heard,  and  shall  ai)]X'ar  if  so 
directed  by  the  court  ; 

"  (4)  The  court,  in  considering  its  decision,  shall  have 
reeard  to  the  nature  and  merits  of  the  invention  in 
relation  to  the  jHiblic,  to  the  profits  made  by  the 
patentee  a*  such,  and  to  all  the  circumstances  of 
the  ca*e  ; 

*'  (5)  If  it  apjiears  to  the  court  that  the  patentee  has 
been  inadequately  renninerated  by  his  patent,  the 
court  may  by  order  extend  the  term  of  the  patent 
for  a  further  term  not  exceeding  seven,  or,  in 
exceptional  case^i,  fourteen  years,  or  may  order 
the  grant  of  a  new  patent  for  such  term  &s  may  be 
Bp»vified  in  the  order  and  containing  any  restriction, 
conditions,  and  provisions  the  court  may  think 
fit." 

18.  A  patent  granted  under  subsection  (8)  of  section 
twentv-six  of  the  principal  Act  to  an  inventor  in  lieu  of  a 
patent  revoked  on  the  ground  of  fraud  shall  bear  the  same 
date  AS  the  revoked  patent,  and  accordingly  in  that  sub- 
ii«ction  the  words  "  the  date  of  revocation  of,"  and  the 
words  "  but  the  patent  so  granted  shall  cease  on  the 
*'  expiration  of  the  term  for  which  the  revoked  patent  was 
"  granted,"  shall  be  rejiealed  : 

l*rovided  that  no  action  shall  be  brought  for  any  in- 
fringement of  the  patent  so  granted  committed  before  the 
actual  date  when  such  patent  wa.s  granted. 

19.  Rules*  of  the  Supreme  Court  may  be  made  for  regu- 
lating the  matters  dealt  with  in  subsections  (5),  (G),  and 
(7)  of  section  twenty-six  and  in  section  twenty-nine  of  the 
princiiial  Act,  which  relate  to  the  particulars  to  be 
cielivered  and  the  procedure  to  l>e  adopted  in  proceedings 
upon  i*tition  for  the  revocation  of  a  patent  and  in  an 
artion  for  infringement,  and  on  the  coming  into  operation 
of  any  nilew  of  court  made  for  that  purpose  the  said 
enactmentfl  shall  be  repealed. 

20.  In  section  thirty-four  of  the  principal  Act  (which 
trUtea  to  the  grant  of  a  patent  on  the  application  of  repre- 
■entatJTea  of  a  deceai^ed  inventor)  the  words  "  must  be 
made  within  hix  months  of  the  decease  of  such  person 
tad  **  are  hereby  rejiealed. 

81. — (1)  Sfctifjii  forty-four  of  the  principal  Act  (which 
reUt<i»  to  !>et:Tel  pat«nt«)  »hall  apply  to  the  Admiralty  in 
like  maoner  a«  it  applieM  to  the  Secretary  of  State  for  War. 

(2)  Kutoi  may  1*  made  under  the  j>rincipal  Act,  after 
rotwultatKin  wit^  the  .S«'  rctary  of  State  and  the  Admiralty, 
tor  lb*  i*«rpr*c  of  ensuring  hccrtcy  with  reHj»cct  to  jiatents 
to  whk  h  the  »*»d  Mcction  a«  so  extended  applies,  and  those 
ruicM  may  mwlify  any  of  the  provisions  of  the  principal 
Act  in  t{teir  application  to  such  [wtentM  as  aforesaid  so 
bf  a«  mayapfKar  Dtxcnttary  for  the  purfxjsc  aforesaid. 

SI.  A  natrnt  Khali  not  l»e  held  to  U-  invalid  by  rea.son 
ooly  of  tlxr  inv<-ntKjn  in  r««pi-ct  of  which  the  jMitent  wa.s 
f^mn%»d,  or  any  iiart  thereof  having  l^n  published  jjrior 
to  tk*  date  of  the  |>atent.  if  the  |>atentee  itrovcs  to  the 
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foe.  If  it  appears  from  such  statement  that  the  omission 
was  unintentional  and  that  no  undue  delay  has  occurred 
in  making  the  ajjplieation,  the  comptroller  shall  advertise 
the  application  in  the  ])rescribed  manner,  and  within  such 
time  as  may  be  prescribed  any  jierson  may  give  notice  of 
opposition  at  the  Patent  Office.  Where  such  notice  is 
given,  the  comptroller  shall  notify  the  applicant  thereof. 
After  the  expiration  of  the  prescribed  period  the  comp- 
troller shall  hear  the  case  and,  subject  to  an  appeal  to 
the  court,  issue  an  order  either  restoring  the  patent  or 
dismissing  the  application  :  Provided  that  in  every  order 
under  this  section  restoring  a  patent,  such  provisions  aa 
may  bo  prescribed  shall  be  inserted  for  the  protection  of 
jiersons  who  may  have  availed  themselves  of  the  subject- 
matter  of  the  patent  after  the  patent  had  been  announced 
as  void  in  the  illustrated  official  journal. 

24. — (1)  It  shall  not  be  lawful  in  any  contract  made 
after  the  passing  of  this  Act  in  relation  to  the  sale  or  lease 
of,  or  licence  to  use  or  work  any  article  or  process  pro- 
tected by  a  patent  to  insert  a  condition  the  effect  of  which 
will  be — 

(a)  to    prohibit   or   restrict   the    purchaser,    lessee,    or 
licensee  from  using  any  article  or  class  of  articles, 
whether  patented  or  not,  or  any  patented  process, 
supplied  or  owned  by  any  person  other  than  the 
seller,  lessor,  or  licensor,  or  his  nominees  ;  or 
(6)  to  require  the  purchaser,  lessee,  or  licensee  to  acquire 
from  the  seller,  lessor,  or  licensor,  or  his  nominees, 
any  article  or  class  of  articles  not  protected  by  the 
patent ; 
and  any  such  condition  shall  be  null  and  void,  as  being  in 
restraint  of  trade  and  contrary  to  public  policy  :   Provided 
that  this  subsection  shall  not  apply  if — • 

(i)  the  seller,  lessor,  or  licensor  proves  that  at  the  time 
the  contract  was  entered  into  the  purchaser,  lessee, 
or  licensee  had  the  option  of  purchasing  the  article 
or  obtaining  a  lease  or  licence  on  reasonable  terms, 
without  such  conditions  as  aforesaid  ;  and 
(ii)  the  contract  entitles  the  purchaser,  lessee,  or 
licensee  to  relieve  himself  of  his  liability  to  observe 
any  such  condition  on  giving  the  other  party  three 
months  notice  in  writing  and  on  payment  in  com- 
pensation for  such  relief  in  the  case  of  a  purchase, 
of  such  sum,  or  in  the  ca.se  of  a  lease  or  licence 
of  such  rent  or  royalty  for  the  residue  of  the 
terra  of  the  contract,  as  may  be  fixed  by  an  arbi- 
trator appointed  by  the  Board  of  Trade. 

(2)  Any  contract  relating  to  the  lease  of  or  licence  to  use 
or  work  any  patented  article  or  patented  process,  whether 
made  before  or  after  the  passing  of  this  Act,  may  at  any 
time  after  the  patent  or  all  the  patents  by  which  the  article 
or  process  was  protected  at  the  time  of  the  making  of  the 
contract,  has  or  have  ceased  to  be  in  force,  and  notwith- 
standing anything  in  the  same  or  in  any  other  contract  to 
the  contrary,  be  determined  by  either  party  on  giving 
three  months'  notice  in  writing  to  the  other  party  ;  but 
where  any  such  notice  is  given  determining  any  contract 
made  before  the  passing  of  this  Act,  the  party  giving 
the  notice  shall  be  liable  to  pay  such  compensation  as 
failing  agreement  may  be  awarded  by  an  arbitrator 
appointed  by  the  Board  of  Trade. 

(3)  Any  contract  made  before  the  passing  of  this  Act 
relating  to  the  lease  of  or  licence  to  use  or  work  any 
patented  article  or  j)rocess  and  containing  any  condition 
which,  had  the  contra<;t  been  made  after  the  passing  of 
this  Act,  would  by  virtue  of  this  section  have  been  null 
and  void  may,  at  any  time  before  the  contract  is  deter- 
minable under  the  last  preceding  subsection,  and,  not- 
withstanding anything  in  the  same  or  any  other  contract 
to  the  contrary,  Ihj  determined  by  either  party  on  giving 
three  months'  notice  in  writing  to  the  other  party,  but, 
where  any  such  notice  is  given,  the  party  giving  the  notice 
shall  Ih!  Iiabl(!  to  j)ay  such  conifKinsation  as,  failing  agree- 
ment, may  be  awarded  by  an  arbitrator  ajqMjinted  by  the 
Board  of  'iVade. 

(4)  'J'ho  insertion  by  the  patentee  in  a  contract  made 
after  the;  jiassing  of  this  Act  of  any  condition  which  by 
virtue  of  this  section  is  null  and  void  shall  l)e  availahl" 
&n  a  defence  to  an  tt<;tion  for  infring«!ment  of  the  jjatent 
to  which  the  contract  relates  brought  while  that  contract 
is  in  feree. 
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(5)  Nothing  in  this  section  shall^ 

(a)  afiEect  any  condition  in  a  contract  whereby  ^ 
person  is  prohibited  from  selling  any  goods  other 
than  those  of  a  particular  person  ;  or 


of  th^t  judge  shall  be  final  except  in  the  case  of  an  appeal 
from  a  decision  of  the  comptroller  revoking  a  patent  on 
any  ground  on  which  the  grant  of  such  patent  luicht  have 
been  opposed. 


Schedule. 
Enactments  Repealed. 


Session  and 
Chapter. 


Short  Title. 


Extent  of  Repeal. 


46  &  47 
e.  57. 


Vict. 


The  Patents,  Designs,  and 
Trade  Marks  Act,   1883. 


51   &  52 
c.  50. 
2  Edw.  7. 


Vict, 
c.  4. 


The  Patents,  Designs,  and 

Trade  Maries  Act,   1888. 

The  Patents  Act,   1902    .. 


In  section  seventeen,  the  words  "  by  accident,  mistalce,  or  inadvertence,"  and  the  words 
"  if  satisfied  that  the  failure  has  arisen  from  any  of  the  above-mentioned  causes." 

Section  nineteen. 

Section  twenty-flve. 

In  section  twenty-six,  subsections  (5)  (6)  and  (7)  as  from  the  date  when  rules  of  the 
Supreme  Court  dealing  with  the  like  matters  come  into  force. 

In  subsection  (8)  of  section  tw.cnty-aix  the  words  "  the  date  of  revocation  of  "  and  the 
words  "  but  the  patent  so  granted  shall  cease  on  the  expiration  of  the  term  for  which 
the  revoked  patent  was  granted." 

Section  twenty-nine,  as  from  the  date  when  rules  of  the  Supreme  Court  dealing  with 
the  like  matters  come  into  force.  ' 

In  section  thirty-four,  the  words  "  must  be  made  within  six  months  of  the  decease  of 

•:  such  person  and,"  subsections  (2)  and  (3)  of  section  forty-seven  :  and  section  forty- 
eight  from  the  date  when  rules  under  the  principal  Act  dealing  with  the  Uke  matters 
come  in  force. 

In  section  50,  subsection  (2). 

Section  fifty-one,  from  "  and  if  he  fails  "  to  the  end  of  the  section.  '" ' .^ 

Section  fl.fty-four.  ''■'.' 


»'.,: 


Section  fifty-nine 
Section  ninety. 

Section  ninety-one.  "    '  

Section  ninety-eight. 

Section  one  hundred  an4  six.    /  ; 

Section  twenty-four. 

In  section  three,  the  subsections  numbered  (5),  (6i,  (8),  (9)  and  (10). 


(6)  be  construed  as  validating  any  contract  which 
would,  apart  from  this  section,  be  invalid ;   or 

(c)  affect  any  right  of  determining  a  contract  or 
condition  in  a  contract  exerciseable  independently 
of  this  section  ;   or 

(rf)  affect  any  condition  in  a  contract  for  the  lease  of  or 
licence  to  use  a  patented  article,  whereby  the 
lessor  or  licensor  reserves  to  himself  or  his 
nominees  the  right  to  supply  such  new  parts  of 
the  patented  article  as  may  be  required  to  put 
or  keep  it  in  repair. 

25.  Any  ground  on  which  a  patent  may  be  revoked 
under  this  Actor  as  an  alternative  to  the  grant  of  a  com- 
pulsory license  under  section  three  of  the  Patents  Act, 
1902,  as  amended  by  this  Act,  shall  be  available  by  way 
of  a  defence  to  an  action  for  infringement,  and  shall  also 
be  a  ground  of  revocation  under  section  tv.enty^six  of  the 
principal  Act. 

26.  A  defendant  in  an  actipn  for  infringement  of  a 
patent,  if  entitled  to  present  a  petition  to  the  court  for  the 
revocation  of  the  jjatent,  may,  without  presenting  such  a 
petition,  apply  in  accordance  with  the  rules  of  the  Supreme 
Court  by  way  of  counter-claim  in  the  action  for  the 
revocation  of  the  patent. 

27.  A  patentee  shall  not  be  entitled  to  recover  any 
damages  in  respect  of  any  infringement  of  a  patent 
granted  after  the  commencement  of  this  Act  from  any 
defendant  who  proves  that  at  the  date  of  such  infringe- 
ment he  was  not  aware  nor  had  reasonable  means  of 
making  himself  aware  of  the  existence  of  the  patent,  and 
the  marking  of  an  article  with  the  word  "  patent," 
"  patented"  or  any  word' or  wo(ds  expressing  or  implying 
that  a  patent  has  been  obtained  for  the  article,  stami)ed, 
engraved,  impressed  on,  or  otherwise  applied  to  the 
article,  shall  not  be  deemed  to  constitute  notice  of  the 
existence  of  the  patent  unless  the  word  or  words  are 
accompanied  by  the  year  and  number  of  the  patent : 

Provided  that  nothing  in  this  section  shall  affect  any 
proceedings  for  an  injunction. 

28.  Where  by  virtue  of  this  .Act  a  decision  of  the 
comptroller  is  subject  to  an  appeal  to  the  court,  or  a 
petition  may  be  referred  or  presented  to  the  court,  the 
appeal  shall,  subject  to  and  in  accordance  with  rules  of 
the  Supreme  Court,  be  made  and  the  petition  referred  or 
presented  to  such  judge  of  the  High  Court  as  the  Lord 
Chancellor  may  select  for  the  purpose,  and  the  decision 


Japan  ;  Chemical  impobts  of  — ■. — . 

For.  Off.  Ann.  Ser.,  No.  3896. 

The.  import  of  condensed  milk  into  Japan  in  190(>  was 
154,021;.,  of  which  38,890^.  worth  came  from  the  United 
Kingdom.  This,  roughly  represents  the  proportion, 
maintained  for  several  years  past.  In  several  kinds  of 
chemicals  the  British  share  is  much  below  that  of  other 
countries;  such  as  carbolic  acid  (5610^.  out  of  20,120/., 
mostly  from  Germany) ;  alcohol  (1290/.  out  of  18,790/., 
mostly  from  Germany) ;  bismuth  subnitrate  (8710/. 
against  28,160/.  from  Germany) ;  potassium  chlorate 
(37,970?.  out  of  112,150/.) ;  while  in  the  valuable  artificial 
dyestuff  trade  the  British  share  is  practically  nil. 
Practically  all  the  window  glass  comes  from  Belgium, 
only  1680/.  worth  out  of  233,260/.  coming  from  the  United 
Kingdom.  Similar  remarks  apply  in  the  case  of  plate 
glass,  in  which  the  British  share  is  only  9360/.  out  of 
45,157/.  The  increase  in  the  number  of  foreign  stylo 
houses  and  shops  is  leading  to  a  great  extension  of  the 
amount  of  glass  used  in  Japan. 


New  Books. 

Report  on  Colours  :  Solubility  and  Extraction  of 
Colours  and  the  Colour  Reactions  of  Dyed  Fibre 
AND  OF  Aqueous  and  Sulphuric  Acid  Solutions. 
By  H.  M.  LooMis.  United. States  Department  of  Agri- 
culture, Bureau  of  Chemistry.  Circular  No.  35.  H.  W. 
Wiley,  Chief  of  Bureau.     Washington,  D.C. 

This  pamphlet  contains  three  pages  of  explanatory 
introduction,  and  48  pages  of  tables.  The  tables  show  the 
result  of  experimental  work  with  various  dyestuffs  obtained 
from  the  principal  nmnufacturers  in  the  United  States, 
Great  Britain  and  Germany.  Table  I,  gives  the  effects 
produced  by  solution  of  the  principal  dyestuffs  in  various, 
solvents  ("  Solubility  of  colours,  with  colour  of  solution  "). 
Table  II,  describes  the  results  of  attempts  at  the  "  Ext,rcK- 
lion  of  colours  with  immiscible  solvents  from  aqueous 
solutions."  Table  lit  gives  the  "  Colour  reactions  " 
(of  these  dyestuffs)  "  on  dyed  fibre  (v/oo\),"  whilst  Table  IV', 
gives  the  "  Appearance  and  reactions  of  colours  in  aqueous 
solution  and  with  concentrated  sulphuric  acid,'" 
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rnTT->TB5«T    KXPORT    OF    TH«     COMMBSIONIB     OF    H.M. 
CrSTOMS    (tMR    THE    YKAR    KNDID    31ST    MaRCH,     10<)7). 

[Cd.  3701.]     Wvinim  &  Sons,  Fetter  L;ine,  Ltindon.  E.G. 

Priiv  4-/. 
Acco.tDiNO  to  this  rejKirt  the  uross  ImjH>rial  Customs 
K»v-ruie  oolloct«Hl  in  the  year  liHHUT.  imioiinted  to 
34.54-2.133/..  or.  after  deduoti'on  of  drawbacks  luid  repay- 
ments.  to  .3*i.SlU.t>3l>/..  which  is  (H»4,(>3(V.  or  'i-O  per  cent. 
nion*  than  the  Hudpet  estinmte  for  the  year,  and 
1.5ik».lS4/.  or  4-r»  iK>r  cent,  less  than  the  net  yield  for 
liH>5-6. 

The  largest  items  in  the  receipts  during  the  last  two 
timuicift]  years  were  as  follows : — 


Export— «oat*    

Import — 
Spirit*— 

Ram 

•  Brandy    

(ipoeva  and  other  sorts 
Bvgar.  reflned  and  unrefined 

Tea 

Tobacco  and  snnff    

Wine    


Year  ended  Slat  March. 


1000. 


1007. 


2.616,612 


2,247,733 
1,187.217 
461.235 
5,859,756 
6,830.616 
14,164.635 
1,178,434 


£ 
1,749,363 


2,439,510 
1,210.518 
568,481 
5,979,941 
5,618,534 
14,507,640 
1,240,234 


*  Tlte  export  duty  on  coal  ceased  on  and  from  tbo  Ist  November, 
IWM. 

Statistical  Abstract  belatino  to  British  India  from 
1896-7  to  1905-6.  [Cd.  3.724.]  Wyman  &  Sons, 
Fetter  Lane,  London,  E.G.     Price  Is.  3d. 

This  is  the  forty-first  number  of  the  abstract  that  is 
ianued  annually  by  the  India  OflSce.  It  contains  official 
statistics  relating  to  the  area  and  population,  finance, 
trade,  commerce,  railways,  agriculture,  irrigation  works, 
Ac.,  of  British  India.  Statements  of  the  rates  of  import 
duty  levied  in  British  India  and  of  the  countervailing 
duties  on  bounty-fed  sugar  corrected  up  to  30th  June, 
19u7,  are  appended  to  the  volume. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
satcftak  i*  afflxed.  The  date*  given  are  (i)  in  the  case  of  Applica- 
UOM  lor  Pat^nU.  the  dates  of  Application,  and  (ii)  in  the  case  of 
CoapM*  Speciflcations  Accepted,  tho^  of  the  Official  Journals 
la  vnieh  acceptances  of  the  Complete  Speciflcations  are  advertised. 

Co«»pJet«  Hpmriflrations  thus  advertised  as  accepted  are  open  to 
iwpcction  at  the  Patent  Office  immediately,  and  to  opposition 
wttua  tvo  montiis  of  the  said  dates. 


I— PLANT.    APPARATUS,    AND    MACHINERY. 

ApnJCATIONS. 

19,7H0.  Artmann.     Rectifying  column.*     Sept.   4. 

19.HI3.  British  Oxygen  Co.  (Ces.  f.  Linde's  Eismas- 
chin*^).  Means  for  determining  and  recording  the  com- 
prmttKin  of  Udlmg  mixtun-H  of  liquidn.*     S<i)t.  4. 

i?>.')*l3.  Ihinn  and  iHinn.  Apparatus  for  condensing, 
era^trrating.  rfmccntrating,  distilling,  and  tho  like.* 
Hefft.  7. 

•'  20,177.   Macfarlane  and   Macfarlane.     Centrifugal  dry- 
lof  machines  artuatMl  by  fluid  preBHure.     Sept.  10. 

30,2'>fi.  lUthv  and  Swinjagin.  Aj)pnratuH  for  heatine 
liqoida*     .Sept.    10.  * 

20,22S.  British  Thomscm- Houston  Co.  (Ceneral  Electric 
Co.).     Obtaining  constant  temi>eratures.     Hojit.  10. 

2f».2<W.   Hutrhinson.  and  United  Railway  and  Trading 

tV>.      Ihgefrtrrs.     Hept.    11.  * 

'2f0.349.   8or.     I'Air     Liquide.     Reparnting    constitucntH 

of  fluid  mixtures,  particularly  air.     [Fr.   -Apnl.,  Nov    22 

\yitn.]»     H>-yt.  VI.  '       ' 

20.412.    Birtwisl^.     fV-ntrifngal    wparators.     S<-pt.    13. 

CoMn.rr*  Hrtu-jrn  ATiortn  Actkitko. 

10.922  (I9ri6).  r:roMimann.  RMort  lor  distilling  bv 
•pm  steam.     .Srfit.  IH. 


22.167  (1906).  Dopp.     Pressure  filters.     Sept.   11. 

23,966  (190G).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Apparatus  for  measuring  fluids.     Sept.  11. 

25.750  (ltH)6).   Rasmussen.     Sec    under    XVIII.4. 

2477  (15)07).  Lake  (Feuerhoerd).     Furnaces.     Sept.  11. 

2590  (1907).        Prollius.  Centrifugal  separators. 

Sept.   18. 

2909  (1907).  Brunncr  und  Biiliring.  Apparatus  for 
separating  liquids  from  gases  or  vapours.     Sept.   18. 

4589  (1907).  Martini  and  Hiineke.  Storage  and  trans- 
ference of  inflammable  liquids.     Sept.   11. 

18,147  (1907).  Spengler  and  Sommerschuh.  Centri- 
fugal separating  apparatus.     Sept.  18. 


II.— FUEL,  GAS,   AND  LIGHT. 
Applications. 

19,672.  Ges.  f.  Verwerthung  Chcm.  Produkte.  Metallic 
filaments  for  electric  glow  lamps.  [Gcr.  Appl.,  Aug.  2, 
1907.]*     Sept.  3. 

19,873.  Rider.  Manufacture  of  fuel  gas  from  a  mixture 
of  carbonates  and  organic  substances.*     Sept.  5. 

19,973.  Babe  and  Pape.  Separating  sulphurous  acid 
from  combustion  gases.  [Ger.  Appl.,  Sept.  10,  1906.]* 
Sept.   6. 

20,139.  Feld.  Treatment  of  coal  gas  and  analogous 
gases.     Sept.  9. 

20,208.   Bailey.     Water  gas  plant.     Sept.   10. 

20,223.  "  Z "'  Electric  Lamp  Synd.  Manufacture  of 
filaments  for  electric  lamps.     Sept.   10. 

20,233.  Bennett  and  Tapley.  Suction  ga.s  producers. 
Sept.   10. 

20,352.  Tonkin  and  Puplett.  Gas  producer  plants. 
Sept.   12. 

20,372.  Scholz.  Manufacture  of  metal  filaments  from 
colloidal  metals.*     Sept.  12. 

20,500.  Feld.     See  under  VII. 


Complete  Specifications  Accepted. 


and 


20,085  (1906).   Ling      and      Henry.     Treatment 
utilisation  of  boiler  flue  waste  gases.     Sept.  11. 

21,258  (1906).  Dowson.  Manufacture  of  producer 
gas.     Sept.   11. 

21,486  (1906).  Armstrong.  Manufacture  of  coke. 
Sept.   18. 

23,991  (1906).  Busch.  Apparatus  for  producing  car- 
buretted  air.     Sept.  11. 

24,236  (1906).  Brit.  Thomson-Houston  Co.  (Allgem. 
Elektricitats  Ges.).  Manufacture  of  metallic  incandescing 
bodies.     Sept.   11. 

4911   (1907).  De  Vilar.     Gas  generators.     Sept.   18. 

7637  (1907).  Lake  (Parker-Clark  Electric  Co.).  Fila- 
ments for  incandescent  electric  lamps.     Sept.   18. 

10,226  (1907).   Bormann.     Gas  generators.     Sept.   11. 

15,536  (1907).  Thompson  (Eisenmann).  Immersion 
baths  for  incandescent  mantles.     Sept.  18. 


III.— DESTRUCTIVE    DISTILLATION,    TAR 
PRODUCTS,    PETROLEUM,    AND 

MINERAL  WAXES. 
Complete  Specification  Accepted. 
1450  (1907).  Steimel.     See    under    XII. 


IV.— COLOURING 


MATTERS     AND 
Applications. 

und     Co.). 


DYESTUFFS. 


Manufacture 


19,807.   Ransford     (Cassella 
of  dyestufFs.     Sept.  4. 

20,367.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  ortho-nitrated  amino-derivatives  of  the  benzene 
and  naphthalene  series.     Sept.  12. 

Complete  Specifications  Acceptbd. 

19,962  (1906).  Bloxam  (Act.-Ges.  f.  Anilinfabr.). 
Manufiu;ture  of  arylatcd  derivatives  of  2-amino-G-naj)hthol- 
7-Hulj>honic  acid.     Sept.  18. 

24.429  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthra<;enc  derivatives.     Sept.  18. 
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3279  (1907).  Ransford(Cas9ellaundCo.).  Mauufacture 
of  sulphide  colours.     Sept.  11. 

17,610  (1907).  Johnson  (Kalle  und  Co.).  Manufacture 
of  colouring  matters  for  dyeing  wool.     Sept.  11. 

v.— PREPARING,    BLEACHING,    DYEING, 
PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 
AND  FIBRES. 
Applications. 

19,621.   Kron.     Treatment  of  fibrous  plants.*     Sept.  2. 

19,840.  Levinstein,  and  Levinstein,  Ltd.  Dyeing 
union  goods.*     Sept.  5. 

19,990.  Reddaway.  Printing  fabrics,  linoleum,  paper, 
&c.,  in  more  than  one  colour.     Sept.  7. 

20,025  and  20,026.  Higginson  and  Arundel.  Gassing 
or  singeing  machines  for  yam  or  thread.     Sept.  7. 

20,049.  Karsam  Soap  Co.,  and  Samuel.  Treatment 
of  vegetable  fibres  and  fibrous  materials.     Sept.  7. 

20,392.  Turlur.  Apparatus  for  drying  yarns,  fabrics, 
and  other  materials.*     Sept.  12. 

Complete  Specifications  Accepted. 

20,005  (1906).  De  Perini.  Production  of  textile  fibre 
and  paper  pulp.     Sept.  18. 

21,591  (1906).  Sharp,  and  Sharp  and  Sons.  Apparatus 
for  producing  watered  effects  on  fabrics.     Sept.  11. 

27,904  (1906).  Clare.  Size  for  yams,  warps,  and 
cloth.     Sept.  18. 

1383  (1907).  Merou.  Waterproof,  impermeable  fabric. 
Sept.  11. 

7382  (1907).  Sharp,  and  Sharp  and  Sons.  Producing 
silk-like  effects  on  textile  fabrics.     Sept.  11. 

7749  (1907).  Sharp,  and  Sharp  and  Sons.  Apparatus 
for  producing  silk-like  effects  on  textile  fabrics.     Sept.  11. 

17,610  (1907).  Johnson  (Kalle  und  Co.).     See  under  IV. 

VI.— COLOURING   WOOD,   PAPER,   LEATHER,    &c. 
Application. 
19,990.  Reddaway.     See  under  V. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

19,629.  Stine.  Treatment  of  wurtzilite  or  elaterite.* 
Sept.  2. 

19,867.  Boult  (Soc.  Anon.  Miniere  e  Fonderie  di  Anti- 
monio).     Condensation  of  antimony  oxides.*     Sept.  6. 

19.973.  Babe  and  Pape.     See  under  II. 

19,988.  Grossmann.  Treatment  of  ammonia  liquors 
before  and  after  distillation.*     Sept.  7. 

20,000.  Mason.     Sal   ammoniac.     Sept.    7. 

20,125.  Von  Belatini.  Production  of  concentrated 
acetic  acid  hydrate  solution  from  dilute  acetic  acid 
solution.*     Sept.  9. 

20,349.  Soc.  I'Air  Liquide.     See  under  I. 

20,378.  Herrenschmidt.  Manufacture  of  silicate  of 
magnesia.     [Fr.  Appl.,  Sept.  24,  1906.]*     Sept.  12. 

20,386.  Cowper-Coles.  Extraction  of  sulphur  from 
sulphur  compounds.     Sept.  12. 

20,500.  Feld.  Extraction  of  ammonia  from  coal  gas 
and  other  gases.     Sept.  14. 

20,509.  Crowther,  Leach,  and  Gidden.  Purification  of 
sulphuric  acid  from  arsenic  and  selenium.     Sept.  14. 

Complete  Specifications  Accepted. 

974  (1907).  Johnson  (Chem.  Fabr.  Griesheim  Elek- 
tron).  Removal  of  arsenic  from  liquids  and  gases. 
Sept.   18. 

4254  (1907).  Gontard  and  Valentiner.  Obtaining 
highly  concentrated  nitric  acid.     Sept.   18. 

8232  (1907).  Gans.  Manufacture  of  hydratcd  alumino- 
silicates  or  artificial  zeolites.     Sept.  11. 

Vni.— GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

19,597.  Owen.  Preparation  of  clay  for  the  use  of 
potters.     Sept.  2. 


19,695.  Woolley.     Gas-fired  potters'  kilns.     Sept.  3. 

19,946.  Moche.     Glass  melting  furnaces.*     Sept.  6. 

20,222.  Marks  (Colburn.)  Machines  for  drawing  sheet 
glass.*     Sept.   10. 

20,505.  Owens  European  Bottle  Machine  Co.,  and 
Schwenzfeier.  Glass  melting  tanks  or  furnaces.*  Sept.l4 
Complete  Specifications  Accepted. 

24,272  (1906).  Murray.  Kilns  or  ovens  for  firing 
porcelain,  pottery,  &c.     Sept.  11. 

27,048  (1906).  Zahn.  Enamelling  and  annealing  and 
ovens  therefor.     Sept.  IS. 

5273  (1907).  Spitz.  Removing  enamel  or  metal  coat- 
ings from  enamel  or  metal  coated  ware.     Sept.  11. 

9575  (1907).  Pease.  Apparatus  for  use  in  making 
glass  articles.     Sept.  18. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS 
AND  CEMENTS. 
Applications. 
19,650.  Antrobus.     Recovery    and    utilisation    of    by- 
products when  producing  Portland  cement.     Sept.  3. 

20,227.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Manufacture  of  refractory  bodies.     Sept.  10. 

20,458.  Dondy.  Manufacture  of  artificial  marble  or 
stone.     Sept.  13. 

Complete  Specification  Accepted. 
1046    and    1647    (1907).  CoUos    Portland    Cement    Co. 
(CoUoseus).     Manufacture  of  cement.     Sept.  11. 

X.— METALLURGY. 

Applications. 

20,092.  Ingham.     Manufacture  of  slag  wool.     Sept.  9. 

20,249.  Famsworth.  Drying  and  calcining  ores  and 
ore  earths.     Sept.  11. 

20,277.  Smethurst,  and  Arsenic  Gold  Mining  Co. 
Furnaces  for  roasting  and  calcining  ores.     Sept.  11. 

20,372.  Scholz.     iSee  under  II. 

20,377.  Herrenschmidt.  Extraction  of  metals  and 
metalloids  from  their  ores  or  compounds.  [Fr.  Appl , 
Sept.  18,  1906.]*     Sept.  12. 

Complete  Specifications  Accepted. 

13,275  (1906).  Goschen  (SoUs).  Apparatus  for  treating 
slimes,  &c.,  with  au-  and  other  fluids.     Sept.  18. 

20,057  (1906).  Thomson.  Utilising  waste  liquor  from 
galvanising  iron.     Sept.  18. 

20,452  (1906).  Kelsall  Manufactur?  of  high  per-cent. 
manganese  steel.     Sept.  11. 

27,048  (1906).  Zahn.     See  under  VIIL 

598  (1907).  Van  der  Toorn.  Reduction  of  ferru- 
ginous sands.     Sept.  11. 

6273  (1907).  Spitz.     See  under  VIIL 

13,979  (1907).  Cowper-Coles.  Manufacture  of  iron 
and  steel.     Sept.  18. 

XL— ELECTRO-CHEMISTRY       AND         ELECTRO- 

METALLURGY. 

Applications. 

19,602.  Szek.     Depolari.sing  mass.     Sept.  2. 

19,926.  Spence.     Electro-magnetic  separators.     Sept.  6. 

Complete  Specifications  Accepted, 

17,384  (1906).  Walker.  Barrels  for  electroplatini. 
Sept.   11.  t         » 

27,099  (1906).  Cowper-Coles.  Electrolytic  manufac 
ture  of  metal  wire,  strip,  &c.     Sept.  11. 

XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Application. 

20,059.  Ridgill.  Manufacture  of  oils  and  greases. 
Sept.  9. 

Complete  Specifications  Accepted. 

1450  (1907).  Steimel.  Purifying  lubricating  oil  and 
the  like.     Sept.  11. 


^Attort:  List 


(Slejpi.  36,  i009. 


l().3oi»  (liH»7).  Fichtouau.     StT  jmrfrr  XVIIir. 
13.38-i  (itX>7).  Fenger.     Making  a  conserving  mixture 
of  tptrmat,     Sept.  18. 

XIII —PIGMENTS.  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA  lUHHKK.  Ac. 

(A.) — Pigments,  Paints. 
Application. 
21I.3T9.  Herrensohinidt.     Mnniifacturo    of   coatings   for 
painting.     [Fr.  Apjil.,  Sept.  24.  WHW.]*     Sept.  12. 

roMPLETB    SPECIFK'.VTION     ACCEPTED. 

I4.6»3  (1W7).  BrowTijohn.  Paint  for  ships  and  the 
like.     Sept.  18. 

(C.)— iNDIA-RrBBER. 

CoMPLKTK  Specifications  Accepted. 

2«>.404  (IWG).  Olsson.  Artificial  p;uM)  or  caoutchouc. 
Sept.    18. 

22.100  (19(>6).  Ormnndy,  and  Harvey,  Frost,  and  Co. 
Vulcanising.     Sept.  18. 

XIV.— TANNING.   LEATHER,  GLUE,   SIZE,   &c. 
Complete  Specifications  Accepted. 

19,495  (1906).  Lund.  Fixing  tanning  fat  in  leather. 
Sept.   11. 

19,!^8  (19<t6).  Schneider.  Obtaining  glue  and  gelatin 
from  glue  materials  in  the  form  of  powder  or  grits. 
Sept.   11. 

4fi<»5  (1907).  Weinschenck.  Tanning  hides  and  skins. 
Sept.   11. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 

Appucations. 

19.r>33.  Boidin.  Treatment  of  amylaceous  materials 
Sept.  2. 

20,26«.  Hutchinson,  and  United  Railway  and  Trading 
Co.     Treatment  of  bagasse.     Sept.  11. 

Complete  Speciitcation  Accepted. 
2«i.r>.3H  (19(J6).  Cross     and      Briggs.     Manufacture     of 
xantbates  of  certain  carbohydrates.     Sept,   18. 

XVII.— BREWING,    WINES,   SPIRITS,    &c. 

CoMFLm  Specifications  Accepted. 

*    2!.25r)  (19r>6).  Sureties.     Utili.nation     of     spent     hops. 
Sept.    18. 

1969  (19fi7).  Eisner  and  Guttwcin.  Drying  green 
awh.     Sept.  18. 

XVIIT.-FOODS  ;    SANITATION,  WATER 
PURIFICATION;      AND     DISINFECTANTS. 

(A.) — Foods. 

.Xpn.ICATIONS. 

2n,38l.  I>?uthardt-Thomton.  Manufacture  of  a 
prodnct  from  albumen.     Sept.  12. 

<'<>Mrt.m  RPEcincAno?T   Accepted. 
26.7<Vj  (IW>7).   RaffmuMen.     f'vaporating    the     watery 
bmrU  of  milk,  dwooived  cMein,  and  other  liquidH  and  semi- 
liqaida.     Kept.  18. 

(/J.) — Sajtitatios  ;    Watkk  Pubification. 

ApPI.IfATION. 

lO.MM.  Bi^tgn  and  Digby.  M»amiring  and  rfff)rding 
Y«ri*tK>ni<  m  th«-  nalini-  or  and  content  of  water  in  cKtuaricM, 
■even,  Ac,  or  in  other  litpiidH  in  motion.     Sept.  2. 


(C.) — Disinfectants. 

Application. 

20.38".  Howorth  (Chem.  Fabrikswerke).  Disinfectant 
and  insecticide.     Sept.  12. 

CoMfLETK  Specification  Accepted. 

10,339  (1907).  Fichtenau.  Non-poisonous,  vermin 
destroying  soap.     Sept.  11. 

XIX.— PAPER,   PASTEBOARD,   &c. 

Application. 

20,267.  Hutchinson,  and  United  Railway  and  Trading 
Co.     Manufacture  of  paper  and  material  therefor.  Sept.  11. 

Complete  Specifications  Accepted. 

20.005  (1906).  De  Perini.     See  under  V. 
6891  (1907).  Marino.     Rendering       celluloid       incom- 
bustible.    Sept.  18. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Application. 

19,943.  Elektrochem.  Werke.  Manufacture  of  oxalates 
from  the  corresponding  formates.  [Ger.  Appl.,  Oct.  13, 
1906.]*     Sept.  6. 

XXL— PHOTOGRAPHIC    MATERIALS    AND 

PROCESSES. 
Applications. 

20,050.  Zimraermann  (Chem.  Fabr.  auf  Actien,  vorm. 
E.  Sobering).  Manufacture  of  new  p-aminophenols 
specially  suitable  for  use  in  photographic  developers. 
Sept.  7. 

20,329.  Thorp.     Colour  photography.     Sept.  12. 

20,382  and  20,383.  I^uthardt-Thornton.  Treatment 
or  manufacture  of  paper  and  other  materials  for  photo- 
graphic purposes.     Sept.   12. 

20,384.  Sanger-Shepherd.  Manufacture  of  plates  or 
films  for  colour  photography.     Sept.  12. 

20,472.  Hyde.  Adhesive  photographic  printing  paper. 
Sept.   14. 

Complete  Specifications  Accepted. 

2461  (1907).  Smith  and  Merckens.  Bleach  out  process 
of  colour  photography.     Sept.  18. 

7217  (1907).  Smith  and  Merckens.  Production  of 
coloured  photographs.     Sept.   18. 

7885  (1907).  Newton  (Lumen  Ges.).  Photographic 
plates  or  films.     Sept,  18, 

XXII.— EXPLOSIVES,   MATCHES,   &c. 

Application. 

19,993.  Ansay  and  Nameche.     Explosive.*     Sept.  7. 

Complete  Specification  Accepted. 

9170    (1907).    Cornaro.      Manufacture    of    explosives. 
.    Sept,   11. 

XXIIL— GENERAL  ANALYTICAL    CHEMISTRY. 

I  Application, 

19,768.  Evans-Jackson  (Bryhni),  Photometer.*  Sept, 4. 
I  Complete  Specifications  Accepted. 

I        19,513  (1906).  Hubbard.     Aj)paratuB  for  automatically 

analyHing  mixed  gases,  and  recording  the  j>ercentage  of 
I    on(^  of  the  gases.      Sept.  11. 
!        10,342  (1907).   Delia  Santa  and  Hpelmans.     Apparatus 

for  <l(tecting  and  recording  fire  damp  and  other  gases. 
I    Sept.    11.  ~ 
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Obituary. 

DURAND  WOODMAN. 

Durand  Woodman,  Ph.D.,  was  bom  in  New  York 
in  1S59.  He  studied  at  the  Stevens  Institute  of  Tech- 
nologv  and  afterwards  at  the  Fresenius  Laboratory 
in  Wiesbaden,  Germany.  He  was  assistant  to  Prof.  H. 
Wurtz  during  1881  and  1882,  and  from  1883  to  1887, 
had  charge  of  the  laboratory  of  the  United  States 
Electric  Light  Co. 


He  was  the  Recording  Secretary  of  the  American 
Chemical  Society  in  1889,  and  was  Secretary  and 
Treasurer  of  the  Xew  York  Section  of  that  Society 
from  1895  to  1901.  He  was  one  of  the  organisers  of 
the  New  York  Section  of  the  Society  of  Chemical 
Industry  and  served  on  the  Committee  of  the  New 
York  Section  from  1900  to  1904.  He  served  as 
chemical  examiner  of  supplies  for  the  U.S.  Lighthouse 
Establishments. 

Dr.  Woodman  died  on  Sept.  4,  1907. 


Journal  and  Patent  Literature. 

Patkst  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — 8d.  each,  to  the  Comptroller  of  the  Patent  OflSce,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Belin  et  Cie,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 


I  —PLANT.  APPARATUS.  AND  MACHINERY. 

Patents. 

Filters;    Pressure .     AV.    H.    Dopp,   Buffalo,    N.Y., 

U.S.A.     Eng.  Pat.  22,167,  Oct.  8,  1906. 

See  Fr.  Pat.  370,934  of  1906  ;  this  J.,  1907,  247.— T.  F.  B. 


Filtering  apparatus. 
U.S.  Pat. 


D.  J.  Kelly,  Salt  Lake  City,  Utah. 
864,308,  Aug.  27,  1907. 


A  HOEizoKTAL  frame  supporting  a  number  of  filter- 
frames,  with  filter-sides,  is  mounted  on  a  carriage  so  that 
it  can  be  run  on  rails  into  or  out  of  a  horizontal  tank 
through  one  end  of  the  latter,  which  is  open.  AVhen  the 
carriage  is  within  the  tank,  the  open  end  of  the  latter  is 
closed  by  a  door  forming  the  end  of  the  carriage.  The 
liquid  to  be  filtered  is  pumped  into  the  tank,  under  pressure, 
the  clear  portion  passes  through  the  filters  to  the  interior 
and  is  conducted  away  by  a  pipe  passing  through  the  mov- 
able end.  The  solid  matter  accumulates  on  the  out- 
side of  the  filters  and  is  from  time  to  time  removed  by 
scrapers,  which  are  brought  into  action  by  the  carriage 
as  it  is  withdi'awn  from  the  tank. — W.  H.  C. 

Filter  ;   Composite .     R.  Reichling.     Fr.  Pat.  377,134, 

AprU  24,  1907. 

A  SUMBER  of  trays  formed  of  coarse-meshed  gauze  are 
placed,  one  above  the  other,  so  that  the  wires  of  one  tray 
are  over  the  spaces  of  the  next.  In  this  way,  although 
the  mesh  of  each  tray,  considered  separately,  is  coarse, 
yet,  when  the  pile  of  trays  is  considered  as  a  whole,  the 
mesh  is  fine.  The  trays  are  coupled  together  by  hinges 
or  arms  so  that,  the  bottom  tray  being  fixed,  the  rest 
can  be  opened  out  like  an  accordion,  to  allow  easy  access 
to  ea«h  tray  for  cleaning  purposes. — W.  H.  C. 

Drying  chamber  or  steriliser.     L.  A.  Robert,  Paris.     Eng. 
Pat.  1448,  Jan.   19,  1907. 

See  Fr.  Pat.  377,343  of  1907  ;    following.— T.  F.  B. 


Dryer   or   steriliser.     L.    A.    Robert.     Fr.    Pat.    377,343, 
May  2,   1907.     Under  Int.   Conv.,  Jan.    19,   1907. 

The  materials  to  be  dried  are  delivered  by  an  elevator  to 
the  top  of  a  square  tower  and  fall  on  to  the  uppermost 
of  a  series  of  trays,  alternately  inclined  in  opposite  direc- 
tions. These  trays  are  formed  of  metallic  gauze  with 
metal  frames  and  are  supported  by  chains.  They  receive 
a  horizontal  shaking  movement  from  arms  carried  by  a 
vertical  shaft,  actuated  by  a  cam  on  a  horizontal  shaft 
above  the  tower.  The  material  falls  from  tray  to  tray 
and  is  dried  by  a  current  of  hot  gas  which  enters  the  bottom 
of  the  tower  from  a  furnace.  The  moisture-laden  gas 
leaves  the  top  of  the  tower  by  a  down-take  shaft  and  may 
be  aspirated  by  a  fan,  and,  after  depositing  its  moisture, 
delivered  under  the  grate  of  the  furnace. — W.  H.  C. 

Drying,  cooling,  and  inoistening  material ;    Apparatus  for 

.    B.  Schilde,  Hersfeld,  Germany.     Eng.  Pat.  4306, 

Feb.  21,  1907. 

A  TUNNEL-LIKE  chamber  is  divided  by  adjustable  slides 
into  three  compartments  :  a  drying  chamber,  a  cooling 
chamber,  and  a  moistening  chamber.  The  material  to 
be  treated  is  fed  intermittinglj'  into  the  drying  chamber, 
e.g.,  on  trucks,  and  every  time  this  is  done,  some  material 
is  moved  forward  from  one  chamber  to  the  next,  the 
slides  being  temporarily  o\5encd  for  the  purpose.  Fresh 
cool  air  is  d^a^vn  through  the  cooling  chamber  by  means 
of  a  fan,  and  after  cooling  the  hot  overdried  material,  is 
passed  through  a  heater,  and  into  the  drying  chamber. 
It  passes  through  this  chamber  in  the  opposite  direction 
to  that  taken  by  the  material,  and  having  deprived  the 
latter  of  moisture,  is  led  to  the  moistening  chamber, 
where  it  serves  to  moisten  the  cooled  overdried  material. 
If  necessary,  the  air  may  be  passed  through  an  auxiliary 
moistener  before  passing  it  into  the  moistening  chamber. 

— W.  H.  C. 

Drying  liquids  or  semi-liquids  ;.    Process  and  apparatus 

for  .     J.  Mecredy  and  D.  M.  A.  G.  Hawes.     Fr. 

Pat.  377,895,  Jan.  24,  1907. 

See  Eng.  Pat.  1479  of  1906;  this  J.,  1907,  110.— T.  F.  B. 
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Dryer     ir»/A     sieam-hcated    trai/s.     0.     Bussc.     Fr.     Pat. 
377,124,  April  24.   1907. 

Thi  drv-er  consists  of  a  numl>er  of  superposed  circular 
floors  in  a  oaring.  The  material  falls  from  tloor  to  floor 
through  openings  which  are  alternately  at  the  jx>riphery 
and  at  the  centre  of  succeeding  tioors.  The  dryer  is 
provided  with  rotating  agitator-rakes  to  move  the 
material  over  the  doors.  Each  tloor  Ls  hollow  and  is 
divided  into  sectors  heated  separately  by  steam.  The 
lower  side  of  each  hollow  sector  slojies  to  the  outlet  pipe 
to  facilitate  the  removal  of  condensed  water. — \V.  H.  C. 

DutiUing  apparatus.     H.    -A.   Mackie,   New  Orleans,   La. 
U.i?.  Pat.  864,320,  Aug.  27.   1907. 

A  TEKTiCAL  retort  provided  with  a  charging  door  and  a 
vapour-outlet  pipe  at  the  top,  has  a  sloping  bottom  closed 
by  a  swing  door.  The  latter  carries  on  its  upper  side  a 
steam  distributor  connected  by  a  Hexible  pi{ie  to  a  steam 
supply,  so  that  when  the  door  is  swung  down  to  discharge 
the  contents  of  the  retort,  the  steam  distributor  swings 
with  it.— \V.  H.  a 

Coo/in;  and  eondtnsing  dences  for  the  chambers  of  columns 
for  dittiiling  or  reclift/ing  alcohol,  petroleum,  benzol  and 
other  liquids.  R  Vallat.  Fr.  Pat.  376,872,  April  18, 
1907.     Under  Int.  Conv.,  Sept.  13,  1906. 


Ether  or  alcohol   vapours   contained  in  air   [of  artificial 
silk,   celluloid,   and  smokeless   powder  factories,     etc.]  ,• 

Recovery  of .     A.  de  Chardonnet.     Fr.  Pat.  376,785. 

June  2i,  1900. 

The  air  containing  the  vapours  to  be  recovered,  is  passed 
successively  through  a  series  of  three  or  more  chambers 
or  washers.  The  last  vessel  of  the  series  is  fed  with  a 
spray  of  water  containing  a  little  alcohol,  it  having  been 
found  that  this  niixt\ire  is  a  better  absorbent  than  water 
alone.  The  liquid  coming  from  this  vessel  is  sprayed 
into  the  next  and  so  on.  The  air  passes  in  one  direction 
thiough  the  seiies  of  vessels  and  the  al)sor  ng  liqu  d  in 
the  opposite  du-ection,  so  that  the  air  is  completely 
deprived  of  the  contained  vapours,  and  the  absorbing 
liquid  leaves  the  first  of  the  series  of  vessels  in  a  nearly 
saturated  condition.  The  ether  or  alcohol  is  recovered 
by  fractional  distillation,  sufficient  alcohol  being  left 
in  the  residual  water  to  allow  of  its  being  used  again  in 
the  absorbers. — W.  H.  C. 


Radio-pijrometer  ;•      Expansion .     G.     Fery.     First 

Addition,   dated  Feb.   28,   1907,  to  Fr.  Pat.   364,884, 
April  3,  1906  (this  J.,  1906,  916). 

The  additioias  consist  in  : — Employing  a  diaphragm 
with  fixed  and  movable  sectors  to  assure  a  constant  relation 
between  the  amount  of  central  and  marginal  radiations. 
The  use  of  an  adjustable  concave   mirror  to  concentrate 


A  aiOUBS  of  tabes,  3,  ia  riveted  as  shown  at  4,  to  the 
•idn  of  the  chambers,  1,  of  the  column.  Air  or  water 
ii  caused  to  circulate  through  the  tubes  and  serves  to 
cool  and  partially  conden-e  the  vapours,  so  that  a  better 
fractional in(r  effect  is  obtained.  The  tubes  may  be  covered 
by  curved  hood**  or  baffle-plates,  in  order  to  render  the 
paassgc  of  the  vapours  more  tortuous  and  to  bring  them 
mto  better  contact  with  the  tubes.— W.  H.  C. 

Kan\    Rotary  .     W.   R.   Warren,   Xew  York,  N.Y. 

U.S.  Pat.  864,816,  Sept.  3,  1907. 

Tbtx  claim  b  for  a  rotary  kfln  having  a  portion  divided 
>nt/'  V  a  hollow  lateral  partition  extending 

thx'  .nicating  w  ith  the  air  at  diametrically 

Oppa<n<-  j«.;ri'-.  i  ri«-  hollow  npnri-  divcrues  at  opjmsite 
CMS  »berf  it  rommiini<at«>fi  with  the  air.  The  other 
jnrtioo  of  the  kiln  form*  a  common  chamljer,  the  flame 
from  «hirh  p*<Mie«  Kimultaneouxlv  into  the  compartments 
d  the  fint  portion.— W.  H.  C. 

Sfaraling  tolid  pariieUs  from  each  oth:r  ;    Pruass  and 

aytaratus  for  .     A.    P.   S.    .Macquiitcn,   (Jlasgow 

U.S.  PaU.  8ftr,,I94  and  805,195,  Sept.  3,  11KJ7. 

8nRiig.Pat.  16,119  of  1905;  this  J..  1906,  581.— T.  F.  B. 


\ratimg  solid  part  id*  s  from   each   Uh/tr ;     ApjMralun 

f^  •     A.    ('.   8.  Marquisten,   Gla#igow.     U.S.  Pat 

866,M0.  Sept.  3.  1907. 

Sm  Eof.  P«t  1^204  of  1904  ;  thk  J.,  19fi6.  1 12.— T.  F.  B. 


the  rays  on  to  the  spiral,  and  an  eye-piece  opposite  an 
aperture  in  the  centre  of  the  mirror  to  sight  the  apparatus. 
Two  small  oblique  mirrors  to  ensure  the  spiral  being  at 
the  conjugate  focus  of  the  hot  body  when  the  apparatus 
is  correctly  pointed.  The  use  of  a  diaphragm  in  the 
tube  of  the  apparatus  to  compensate  for  the  variation  in 
the  distance  from  the  hot  body. — W.  H.  C. 

Diffusion  and  defecating  apparalits  suitable  for  all  kinds 
of  liquids.  A.  F.  Dumouchel.  Fr.  Pat.  377,273, 
Apr.  29,  1907. 

The  apparatus  consists  of  a  rectangular  tank  provided 
with  a  steam  coil  for  heating  the  liquid  ;  at  the  top  of  the 
tank  is  a  perforated  plate  and  below  this  a  second  perfor- 
ated plate,  a  channel  being  formed  between  the  two. 
The  second  plate  extends  upwards  out  of  the  tank  and  is 
connected  to  a  long  inclined  shoot.  An  endless  travelling 
band  fitted  with  paddles  passes  through  the  space  between 
the  plates  and  then  upwards  over  the  surface  of  the  shoot 
so  that  the  solid  substances  are  carried  up  the  latter 
and  discharged  at  the  top. — W.  P.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

Non-metallic    minerals    in    the    Philippines.      Eng.    and 
.Mining  J.,  Aug.  31,  1907.     [T.R.] 


Coal  is  the  most  important  non-metallic  mineral  occurring 
in  the  Philippines.  It  is  found  in  practically  every  island 
of^tbe  group,  and  in  many  cases  is  associated  with  potn 
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leum.  The  quality  of  the  coal  is  pretty  regular  throughout 
the  archipelago ;  it  is  a  sub-bituminous  coal  having 
the  appearance  and  specific  gravity  of  lignite,  but  the 
carbon  content  and  the  streak  of  bituminous  coal.  These 
coals  have  stood  fairly  well  in  tests  under  stationary 
and  marine  boilers,  but  they  are  not  entirely  satisfactory. 
Apparatus  is  now  being  erected  under  the  joint  super- 
vision of  the  Department  of  Chemistry  and  the  Bureau 
of  Science  to  test  the  merits  of  these  coals  in  gas  producers. 
Small  amounts  of  petroleum  have  been  discovered  in 
three  localities. 

Patents. 

Briquettes  for  fuel ;  Manufacture  of .     L.  A.  Jonques, 

London.     Eng.  Pat.   18,967,  Aug.  24,  1906. 

A  SOLUTION  of  ^  lb.  of  resin  in  one  pint  of  methylated 
spirit  is  well  stirred  into  a  hot  solution  of  30  lb.  of  size 
(preferably  made  from  skin  glue)  in  from  12  to  17  galls, 
of  water.  The  mixture  while  still  hot  is  added  to  one  ton 
of  coal  dust  and  the  whole  is  well  mixed  and  bri(iuetted. 

— W.  H.  C. 

Fuel;  Artificial .     J.  P.  Reneaux,  Paris.     Eng.  Pat. 

7879,  April  4,  1907.     Under  Lit.  Conv.,  April  28,  1906. 

SEiFr.  Pat.  366,141  of  1906  ;  this  J.,  1906, 1034.— T.  F.  B. 

Carbon  dusts  of  all  kinds,  notably  diists  of  coke  or  of  anthra- 
cite ;  Process  of  agglomeration  of  — — .  J.  P.  Reneaux, 
Paris.  Eng.  Pat.  8223,  April  9,  1907.  Under  Lit. 
Conv.,  June  19,  1906, 

See  Addition  to  Fr.  Pat.  366,141  of  1906;  this  J.,  1906, 
1139.— T.  F.  B. 

Combustible    briquettes  r     Process    for    making    ,     S. 

Suski.     Fr.  Pat.   378,110,  March  25,   1907. 

See  Eng.  Pat.  13,355  of  1906  ;  this  J.,  1907,  247.— T.  F.  B. 

Briquettes ;    A  rtificial  fuel  in  the  form  of .     A.   V. 

Hassman  and  W.   F.   Puterbaugh.     Fr.   Pat.   376,874, 
April  18,  1907. 

Cakbonaceotts  material,  such  as  coal-dust,  etc..  is 
screened,  and  the  proper  proportions  mixed  together  of 
different  sized  gi-ains  to  yield  a  dense  briquette.  This 
material  is  mixed  with  clay,  and  then  with  a  solution  of 
an  "  artificial  combustible  "  containing  potassium  chlorate, 
permanganate,  and  nitrate,  and  sugar.  An  emulsion, 
consisting  of  resin,  caustic  soda,  linseed  or  other  similar 
oil,  and  water,  may  be  incorporated  in  the  mixture  to 
render  the  briquettes  impermeable ;  the  impermeable 
coating  is  produced  by  precipitating  the  emulsion  with 
alum.  Lime,  calcium  chloride,  and  sodium  chloride  may 
also  be  incorporated  in  the  mixture. — W.  C.  H. 

Combustibles  ;  Agglomerated .     J.  P.  Serve.     Fr.  Pat. 

377,221,  April  27,  1907. 

Resin  in  conjunction  with  soluble  glass  (alkali  silicate) 
is  used  as  the  binding  agent  for  the  briquettes,  which  are 
also  provided  with  a  coating  to  ])rotect  them  from  moisture, 
by  dipping  them  into  a  bath  of  coal-  or  wood-tar,  or  tar 
products  such  as  pitch,  heavy  oil,  etc. — W.  C.  H. 


Gas  'producer. 


F.  Chavanon.     Fr.  Pat.  377,143.  April  25, 
1907. 


Coke  ovens. 


0.  Gobbe,  Jumet,  Belgium. 
Aug.  22,   1906. 


Eng.  Pat.  18,828, 


See  Fr.  Pat.  366,002  of  1906  ;  this  J.,  1906,  975.— T.  F.  B. 

Coke,    oven ;     Regenerating .     V.    Defays,    Brussels. 

Eng.  Pat3.  19,140  and  19,146a,  Aug.  27,  1906. 

See  Fr.  Pat.  369,262  of  1906 ;  this  J.,  1907,  84.— T.  F.  B. 

Coke   oven.     A.    0.    Jones.     Fr.    Pat.    377,756.    May    13, 
1907.     Undsr  Int.  Conv.,  May  18,  1906. 


The  air  blast  enters  the  producer  by  the  pipe,  15,  and 
draws  a  spray  of  water  through  a  jet,  10.  a  screw-plug,  9, 
serving  to  adjust  the  intensitj'  of  the  injector  action. 
The  heat-exchanger  3,  through  which  the  mixture  of  air 
and  water  passes;,  is  provided  with  doors,  4,  by  means  of 
which  the  removal  of  deposits  from  the  water  is  facilitated. 
The  superheated  air  and  steam  enter  the  combustion  zone 
through  a  water-cooled  tuyere,  18,  which  extends  some 
distance  into  the  chamber  for  the  purpos*^  of  preventing 
the  adhesion  of  clinker  to  the  chamber  walls.  To  remove 
the  ashes  whilst  the  producer  is  in  operation,  a  pick  is 
introduced  tlii-ough  the  hole.  20,  and  the  ashes  are  drawn 
into  the  water-sealed  pit,  27.  If  the  producer  is  to  be 
operated  by  suction,  the  fan,  23,  is  used  at  the  start. 

— H.  B. 

Cyanogen,  hydrocyanic  acid,  and  cyanogen-  and  thiocyanogen 

compounds  ;    Process   for  the  separation  of  from 

gaseous  mixtures.     P.  von  der  Forst.     Ger.  Pat.  182.084, 
May  1,  1906.     See  VII. 

Gas  analysis  apparatus.     J.  F.  Simmance  and  J.  Abady. 
Eng.   Pat.    18,680,  Aug.  21,   1906.     See  XXIII. 

Photometers  and  the  like.     S.  X.  Wellington.     Eng.   Pat. 
6316.  March  15.  1907.     See  XXIIL 

Incandescent  [Self-lighting]  gas  mantles.     G.  Coxhead,  East 
Ham.     Eng.  Pat.  18,002,  Aug.  20,  1906. 

To  the  mantle  fabric,  after  impregnation,  there  is  applied, 
at  a  part  which  will  form  one  of  the  folds  at  the  top  of  the 
mantle,  "a  strong  solution  of  a  particujnrly  active 
platinum  black,"  extending  from  the  treated  spot  in  a  thin 
streak  to  the  ignition  point  of  the  gas,  and  the  mantle  is 
finished  oil  as  usual.  (Reference  is  directed  to  Eng.  Pat. 
609  of  1903;    this  J.,  190.3,  411.)— H.  B. 

Carbide  of  calcium  for  portable  acetylene  lamjys  and  genera- 
tors :   PrejKirirg .     Sir  ('.  S.  Korbos,  Bart.,  London. 

Eng.'  Pat.  27.842,  Dec.  6,  1906. 


See  Eng.  Pat.  11,660  of  1906  ;  this  J.,  1906, 1138. — T.  F.  B.       a  liquid  for  coating  or  impregnating  calcium  carbide  is 
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pr«par<»d  by  boilinc  a  mixture  of,  say,  equal  parts  of 
glwTin  and  sugar  (or  tjlucose  or  other  equivalent  for  the 
sugar)  until  al!  water  has  been  expelled. — H.  B. 

Filumettl.i  for  use  in  electric  lamps,  furnaces,  or  other 
apfxjratuji.  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co..  Schenectady, 
X.Y..  U.S.A.     Eng.  Pat.  18.488,  Ang.  17,  1906. 

A  REFRACTORY  metal,  in  fine  powder,  is  mixed  with  a  less 
refrai-tory  metal  or  metals,  in  the  colloidal  form,  the 
mixture  is  shaped  into  filaments,  etc.,  and  the  latter  are 
then  treated  so  as  to  volatili-^e  the  less  refractory  con- 
stituents and  leave  a  coherent  conductor.  For  example. 
powdered  tungsten  is  mixed  with  colloidal  silver,  the 
pasty  mass  is  squ'rted  into  filamentary  form,  the  filaments 
are  dried,  and  the  coliodial  silver  is  converted  into  the 
metallic  state  by  blowing  traces  of  hydrochloric  acid  gas 
over  the  filaments.  The  silver  is  then  driven  out  of  the 
filftments  by  passing  an  electric  current  through  them  in 
vaevo  or  in  a  neutral  atmosphere,  a  strong  wire  of  tungsten 
being  produced. — H.  B. 

Jldallic    compounds  ;      Method    of    purifying [for 

electric  lamp  filaments].  The  British  Thomson-Houston 
Co.,  Ltd.,  London.  From  the  General  Electric  Co., 
Schenectady,  N.Y.,  U.S.A.  Eng.  Pat.  18,489,  Aug.  17, 
1906. 

Pure  oxides  of  acid-forming  metals,  such  as  tungsten, 
molybdenum,  tantalum,  vanadium,  chromium,  etc., 
suitable  for  use  in  the  manufacture  of  metal  for  incan- 
descent electric  lamp  filaments,  are  obtained  by  fractional 
precipitation,  with  an  organic  base,  of  a  solution  con- 
taining the  metal,  and  calcination  of  the  final  precipitate 
at  a  low  temperature.  For  example,  a  solution  of  an 
alkali  tungstatc  is  acidified  with  hydrochloric  acid,  and 
the  solution  is  fractionally  precipitated  with  benzidine 
hydrochloride  ;  the  first  ])recipitate  contains  most  of  the 
impurities,  whilst  the  second  consists  of  practically  pure 
benridine  metatuncstate.  CioHs(XH2)2,4W03,a:H20.  The 
Utter  is  washed  with  water,  and  calcined  at  a  low  tempera- 
ture to  obtain  pure  tunesten  trioxide,  in  the  form  of  an 
impalpable  powder,  stated  to  be  especially  suitable  for 
the  production  of  tungsten  lamp-filaments. — A.  S. 

TUamenia  for  u«<>.  in  electric  lamps  or  other  apparatus  ' 

Conductire  .     The   Briti.-<h  Thomson-Houston   Co., 

Ltd.,  London.  From  General  Electric  Co.,  Schenectady, 
X.Y.,  U.S.A.     Eng.  Pat.  18,748,  Aug.  21,  1906. 

l5CA5DESCE.vrB  filaments  of  refractory  metal  (e.g., 
tungoton)  arc  made  in  tubular  form,  by  preparing  a 
ductile  mixture  containing  the  metal  (e.g.,  by  incor- 
porating timgoten  with  cadmium-mercury  alloy)," shaping 
the  mixture  into  tubes,  and  then  removing  all  the  con- 
stitucnt/t  of  the  mixture  except  the  refractory  metal, 
by  heating  in  vacuo  or  otherwise. — H.  B. 

FQamenU  for  eUctric   incandescent   lamps  ;  Supports  for 

ntftaUic  .     A.  Lederer,  Vienna.     ling.  Pat.  18,812 

Aug.  22,   1906. 

ScrpoRTS  for  metallic  filameut.s,  especially  filaments  of 
tuncnten,  are  made  by  constructing  supports  of  refractory 
OKtaen  (e.g.  of  thorium  and  magnesium  oxides)  as  usual, 
and  then  "metallizing"  thcj-e  supjwrts.  For  example, 
th»»  .iipport-  may  I*  impregnated  with  a  solution  of  a 
'*■''  fi'iund  of  tungsten,  such  as   m»*ta-tung8tic 

•*  "d  then  heated   in  a  current  of  hydrogen 

™*'"   • •■■"I   w  complete.     Supports   made  of  carbon 

n»»jr  be  sin.ilarly  treated.— H.  B. 

SUflrir  conductors  [inrandeMtnce.  fUanvnls]  of  refractory 

rn^tnl :   ilnnufarture   of .     The    British    Thomson- 

HutMton  Co.,  Ltd.,  Ixmdon.     From  General  Electric  Co 
Schenectady,  X.Y.,  U.S.A.     Eng.  Pat.  2\JA\,  Sept.  28,' 

Tb>  mistance  of  ao  incandescence  filament  made  of  pure 
tmnetarj  metal,  t^.  tantalum,  is  increased  by  heating 


the  filament  in  an  atmosphere  of  nitrogen,  at  a  pressure  of, 
say,  15  mm.  The  treated  filament  may  be  of  greater 
cross-section  than  one  of  the  pure  metal,  for  use  with 
a  given  voltage. — H.  B. 

Filaments  for  incandescence  electric  lamps  ;  Manufacture 

of .     J.  Y.  Johnson,  London.     From  Hollefreund 

und  Co.,  Berlin.     Eng.  Pat.  21,654,  Oct.   1,  1906. 

Phosphorus  compounds  containing  hydrogen  and  nitrogen 
(and  also,  optionally,  containing  oxygen  or  sulphur),  such 
as  phospham,  phosphoramide,  etc.,  m  ith  or  without  the 
addition  of  red  phosphorus,  or  the  gases  obtained  by 
heating  these  compounds  and  mixtures  in  vacuo,  are 
heated  along  with  metallic  filaments,  for  the  purpose  of 
eliminating  carbon  therefrom  as  completely  as  possible. 
For  example,  a  little  phospham  may  be  added  to  the 
paste  of  metallic  powder  and  carbonaceous  binder  from 
which  the  filament  is  formed,  the  latter  being  eventually 
raised  to  incandescence  in  vacuo  ;  or,  the  phospham  may 
be  heated  slowly,  along  with  the  formed  filament,  to 
800 — 1000°  C.  in  a  vacuous  vessel,  in  which  case  the 
gases  produced  by  the  decomposition  of  the  phospham 
act  upon  the  filament  from  without.  The  nitrogen  of 
the  phospham  combines  with  the  carbon  in  the  filament 
to  form  cyanogen,  and  the  phosphorus  combines  with 
any  oxygen  present. — H.  B. 

Glow  bodies  for  lighting  and  heating,  made  of  difficultly- 
fusible  metals  of  the  fifth  and  sixth  groups,  with  addition 
of  oxides.  Allgem.  Elektricitats-Ges.  Fr.  Pat.  .376,795, 
April  16,  1907.     ITnder  Int.  Conv.,  April  17,  1906. 

Tungsten,  tantalum,  or  other  difficultly  fusible  metal  of 
the  fifth  or  sixth  periodic  group,  is  mixed  with  oxide  of 
tantalum  or  an  oxide  of  the  yttrium  group  (preferably 
oxide  of  ytterbium),  moulded  into  filaments,  and  the 
latter  consolidated  by  raising  them  to  a  high  temperature 
by  an  electric  current  in  vacuo.  It  is  stated  that  the 
above-mentioned  oxides  differ  from  those  of  thorium, 
zirconium  and  cerium  in  that  they  do  not  suffer  decom- 
position in  vacuo  at  the  highest  attainable  degree  of 
incandescence,  and  consequently  no  "  pulverisation  "  of 
the  filaments  containing  them  ensues. — H.  B. 

Filaments   for    incandescence    lamps    or    other    purposes  ; 

Manufactiire     of .     'Ateliers     Thomson-Houston 

(Anciens  Etabl.  Postel-Vinay).  Fr.  Pat.  376,870, 
April  18.  1907.  Under  Int.  Conv.  (Allgem.  Elektricitats- 
Ges.),  April  19,  1906. 

FiLAMKNT.s  of  refractory  metals,  such  as  tungsten  and 
molybdenum,  having  been  formed  with  the  aid  of  an 
organic  agglutinant,  are  first  heated  cautiously  in  a 
limited  amount  of  air  so  as  to  remove  the  carbon  of  the 
agglutinant,  and  are  then  heated  at  about  1000 — 1200°  C, 
in  presence  of  a  non-carbonaceous  reducing  gas  (e.g. 
hydi'Ogen).  The  fragile,  carbon-free  filaments  thus  pro- 
duced are  then  toughened  by  heating  them  at  a  tempera- 
ture exceeding  1500°  C.  in  a  reducing,  carbon-free  atmos- 
phere. For  the  latter  operation  an  electric  furnace  may 
be  employed. — H.  B. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM. 

AND     MINERAL     WAXES. 


Charcoal-kiln. 


Patents. 

C.    D.    Train,    Belknap, 
865,067,  Sept.  3,  1907. 


III.     U.S.    Pat. 


A  ciKCULAR  down-draught  charcoal-kiln  has  an  air-inlet 
in  the  domed  top  and  a  number  of  gas-outlet  ports  arranged 
in  two  rows  round  the  side  wall.  These  ports  communicate 
with  a  chamlxir  disposed  below  the  floor  and  connected 
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by  a  flue  to  the  bottom  of  an  external  stack  or  chinuiey, 
taller  than  the  kiln.  The  floor  of  the  oven  rises  .slightly 
from  the  periphery  of  the  kiln  to  the  centre,  and  the 
chimney  is  provided  with  a  damper  which  is  operated 
by  the  pressure  of  the  gas  within  the  kiln.  — W.  H.  C. 

Petroleum ";  Intermittent   distillation    of with   special 

reheaters.     T.  Hillmer.     Fr.  Pat.  376,789,  April  16,  1907. 

The  stills  are  connected  with  overhead  reheaters  for 
residuum  and  distillate,  heated  by  the  vapours  given  off 
in  the  stills.  The  connection  is  established  in  such  a 
manner  that  the  stills  can  be  charged  from  the  distillate 
reheaters,  and  the  latter  from  the  residuum  reheater, 
which  in  turn  can  be  charged  from  a  tank  or  by  a  pump, 
whilst  the  residuum  still — forming  the  heating  element — 
is  filled  from  each  still  as  desired.  The  relative  dimensions 
of  the  vessels  are  arranged  so  that  the  still  for  heating 
the  residuum  reheater  is  able  to  easily  hold  the  residuum 
formed  in  any  one  still  during  a  given  time.  The  heating 
element  consists  of  several  hollow  bodies  traversed  by 
vertical  pipes  conveying  the  vapours  from  the  still. 
The  condensed  distillate  remains  in  the  hollow  bodies 
up  to  a  certain  level,  in  order  to  permit  an  exchange  of 
temperatures  between  the  vapours  and  the  liquid  surround- 
ing the  reheating  elements.  The  usual  collecting  dome 
is  replaced  by  a  horizontal  partition. — C.  S. 

Cooling  and  condensing  devices  for  the  chambers  of  columns 
for  distilling  or  rec.tifyiyig  alcohol,  pelrolevm,  benzol,  or 
other  liquids.  R.  Vallat.  Fr.  Pat.  376,872,  April  18, 
1907.     See  I. 

Hydrocarbons  ;  Deodorising -.     G.   Ferrier.     Fr.   Pat. 

377,088,  April  23,  1907. 

The  hydrocarbons  are  treated  directly  with  nascent 
oxygen  or  ozone  generated  within  the  liquid,  for  example 
by  the  action  of  hydrochloric  acid  on  granulated  zinc,  the 
mixture  being  agitated  and  afterwards  neutralised  with 
qiiicklime,  decanted,  and  filtered.  The  products  are 
suitable  for  use  in  the  preparation  of  paints,  varnishes, 
driers,  etc. — C.  S. 

Mineral  oils  ';  Deodorisin{j  and  desulphurising .    G.  H. 

Hellsing.     Fr.  Pat.  377,197,  April  26,  1907.     Under  Int. 
Conv.,  April  30,  1906. 

The  oils  are  agitated  with  aqueous  solutions  of  salts  of 
heavy  metals  (copper,  mercury,  cadmium,  etc.).  When 
salts  other  than  chlorides  are  used,  an  addition  of  alkali 
chloride  or  ammonium  chloride  is  made. — C.  S. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Azophenine  ;    New  method  of  preparation  of .     W. 

Schaposchnikoff.      Z.   Farben-Ind.,    1907,  6,   289—291. 
(Compare  this  J.,  1905,  724.) 

QuiNONEDiCHLOROm-iMiNE  !S  prepared  by  mixing  a  10 
per  cent,  aqueous  solution  of  recrystallised  p-phenylene- 
diamine  hydrochloride  to  which  hydrochloric  acid  has 
been  added  (10  c.c.  of  10  ])er  cent,  acid  to  50  c.c.  of 
solution)  with  a  clear  solution  of  bleaching  powder  con- 
taining slightly  more  than  the  theoretical  amount  of 
chlorine.  A  small  quantity  of  the  diamine  solution  is 
first  treated  with  an  exeess  of  the  chlorine  solution  and 
then  the  two  ingredients  are  added  alternately.  The 
precipitated  white  product  is  crystallised  from  benzene. 
Azophenine  is  prepared  from  this  by  dissolving  3-5  grms. 
in  35  c.c.  of  benzene  and  adding  11  grms.  of  freshly- 
distilled  aniline.  Dark-brown  crystals  separate,  and 
after  24  hours,  35  c.c.  of  ether  are  added  and  the  whole 
allowed  to  stand  for  some  time.  The  crystals  are  then 
collected,  washed  with  ether  (Filtrate  A)  and  treated  with 
hot  water ;     the  residue   is   extracted   with  alcohol  and 


the  insoluble  portion  is  crystallised  from  hot  benzene, 
when  pure  Azophenine  separates.  Filtrate  A  contained 
0-5  grm.  of  azobenzene  and  0-7  grm.  of  Azophenine,  the 
total  yield  of  the  latter  being  2-8  grms.  No  better  yield 
was  oljtained  by  carrying  out  the  condensation  in  presence 
of  aniline  hydrochloride. — J.  C.  C. 

Methinearmnonium     dyestiiffs.     A.      Porai-Koschitz.      Z. 
Farben-Ind.,   1907,  6,  291—295. 

The  author  has  prepared  a  number  of  the  above  dyestuffs 
containing  on  the  one  hand  the  aminobenzylidene — and 
on  the  other  the  yi-methylquinaldine  or  5-methylacridine 
nucleus.  The  compounds  derived  from  p-aininobenzyli- 
dene  are  reddish-orange  to  red  dyestuffs,  whilst  those 
derived  from  the  corresponding  m-amino-compounds 
are  either  faintly  yellow  or  have  no  dyeing  pro- 
perties, p  -  Aminobenzylidene  -  6  -  methylquinaldine, 
CH3.C9H5N.CH :  CH.C6H4.NH2,  obtained  by  reducing 
the  corresponding  nitro-compound,  gives  salts  which  are 
readily  soluble  in  water  and  dye  wool,  silk  and  tannin- 
mordanted  cotton  reddish-orange.  The  corresponding 
dimethyl-compound,  CH3.C0H5N.CH  :  CH.C6H4.N(CH3)2, 
dyes  these  materials  in  dark  rose-red  shades.  p-Amino- 
benzylidene-5-methylacridine, 

N^ )C.CH  :  CH.CfiH4.NH,, 

\C6H4/ 
prepared  by  reducing  the  corresponding  nitro-compound 
and  also  by  condensing  dimethyl-p-aminobenzaldehyde 
with  5-methylacridine,  dyes  wool  and  silk  violet  from  a 
faintly  acid  bath,  and  tannin-mordanted  cotton  brownish- 
violet.  The  corresponding  dimethyl-compound  in  the 
form  of  its  salts,  dyes  wool  and  silk  indigo  bliie  and 
tannin-mordanted  cotton  greenish-blue.  All  these  dyeings 
are  changed  to  yellow  or  orange  by  the  action  of  acids  or 
alkalis;  the  colour  is  restored,  however,  by  washing  or, 
if  alkali  was  used,  by  treatment  with  very  dilute  acid. 

—J.  C.  C. 

Patents. 

Saffraninones  and  reddish  sulphurised  [sulphide]  dyestuffs 
therefrom,  and  the  production  thereof.  J.  Hirschberger, 
D.  Maron,  and  Levinstein,  Ltd.,  Manchester.  Eng.  Pat. 
24,008,  Oct.  29,  1906. 

The  product  of  reaction  of  molecular  proportions  of  an 
aldehyde-bisulphite  and  m-toluylenediamine  is  mixed 
with  an  alkaline  solution  of  nitrosophenol,  the  whole  is 
made  slightly  acid,  and  stirred  for  some  hours,  when  the 
indophenol  partially  separates  ;  the  mixture  is  then  made 
slightly  alkaline,  and  oxidised  by  manganese  dioxide,  with 
the  result  that  a  new  safraninone  is  formed,  having  the 
constitution 

CHgSOaNa 

\/\n/\/    ' 

when  formaldehyde-bisulphite  has  been  used.  Sulphide 
dyestuffs,  which  dye  cotton  reddish  shades  from  sulphide 
baths,  are  obtained  by  heating  the  new  safraninones  with 
sodium  sulphide  and  sulphur,  with  or  without  addition 
of  metallic  salts.— T.  F.  B. 

Monoazo  dyestuffs  ;    Manufacture  of  yellow .     H.  H. 

Lake,  London.     From  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort  on  Maine.     Eng.  Pat.  25,193.  Nov.  8,  1906. 

See  U.S.  Pats.  849,690  and  849,739  of  1907;  this  J., 
1907,  523.— T.  F.  B. 

Sidphurised  dyestuffs  ;    Manufacture  of .      0.  Iinray, 

London.     From  Meister.  Ltjcius,  imd  Briining,  Hoechst 
a/Main,  Germany.     Eng.  Pat.  1593,  Jan.  21,  1907. 

Sulphurised  dyestuffs  are  obtained  from  a-hydroxythio- 
naphthenes,  of  the  general  formula  : 

,(1)  C— OH  -(1)  CO 


/ 


\NH2 


R 


^CH   or    R 


(2)  S 


/ 


CH, 


(2)  S 
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(or  their  carboxvlio  ncidR)  by  hcatinp  them  to  100 — 
ISO"  r.  with  about  10  times  their  woipht  of  crystnllised 
Mxlirm  thiosulphate  or  the  thiosulphnte  of  any  nlknli 
or  akiline-earth.  Should  the  thiosulphnte  employed 
eontam  no  wat»^r  of  crvstallisation.  water  may  be  added  to 
the  mass.  When  i-ol'd.  the  melt  is  extrneted  with  water 
and  the  residue  collected  and  dried. — F.  M. 

Svlphurisfd     lfurobodie« :      Manufacture     of .     0. 

Imrav.  Ix>ndon.  From  Meister.  Lueiu>\  \md  Briininjr. 
Hoeclhst  a /.Main.  Germany.  Enc  Pat.  15i»4.  Jan.  21, 
I9t>T. 

Whk>-  a-hTdrox\-thionaphthene<=  or  their  carboxylic  acids 
are  heated' with  water-soluble  thiosulphates  in  presence  of 
irhcerin.  to  temperatures  above  100°  C,  they  yield 
:  •  ^iiri«*d  leueo-bodies.  which,  when  oxidised  by  them- 
.  ^  or  on  the  fibre,  yield  blue,  violet  or  red  dyestuffs. 
It  :-.  n  hvdroxvthiona'phthene  may  be  heated  with  about 
!•'  tiiii.-  it~  \M  i.jht  of  crvstj.liis<d  sodium  thiosulphate  and 
III— 15  iiim.<  Its  weight  of  plycerin  to  130°  C.  without 
access  of  air,  until  conversion  is  complete.  After  coolinc;. 
the  melt  is  treated  with  water,  and  the  leuco-body 
obtained  by  fdtering  and  wa.shinp.  may  be  made  into  a 
paste  or  dried  in  a  v.ncuuin.  These  leuoo-bodies  are  colour- 
IfM  and  are  but  sljchtly  soluble  in  water;  they  dissolve 
readily  in  alcohol,  acetone,  and  dilute  caustic  alkalis. 
From  the  solution  in  alkali  the  sulphurised  dyestuff 
rapidly  neparates  on  exposure  to  the  air. — F.  M. 

Su!jJ»ur  dtffj-iu^,  and  process  of  making  same.  W.  Herz- 
bere.  Berlin,  0.  Scharfcnberg.  Schoneberg,  and  M. 
Ronns.  Berlin,  Assignors  to  Act.-Ges.  fiir  Anilin  Fabr., 
Berlin,  Germany.     U.S.  Pat.  8&4,644,  Aug.  27,  1907. 

Bv  reacting  with  an  alkali  pol3Sulphide  u])on  an  aryl- 
titilphrnic  acid  derivative  of  p-amino-yi-hydroxydiphenyl- 
amine,  and  eliminating  from  the  product  the  arylsulphonic 
acid  residue,  a  new  sulphur  dyestufT  is  produced  which 
dye«  unmordanted  cotton  in  clear  blue  tones,  fast  to  light 
and  acids.  Thus  p-toluenesulpho-p-amino-;j-hydroxy- 
diphenylamine  is  treated  in  aqueous  solution  with  sodium 
peotasulphide,  and  from  the  sulphurised  intern. ediate 
prodoct  the  residue,  SOj-CgH^CHs,  is  ehminated  by 
treatment  with  concentrated  sulphuric  acid.  The  dyestuff 
forma  a  dark  powder  with  bronzy  lustre  and  is  insoluble 
in  water,  hot  dilute  soda  lye  and  the  usual  organic  solvents, 
but  diwolves  in  sulphuric  acid  with  a  reddish-blue  colour. 

— F.  M. 

ilomoazn    dyejftuff ;     Red-nrange    ,     and    process    of 

making  tame.  W.  Herzberg,  Berlin,  and  0.  Spengler, 
Nieder-Sfhonweide,  Assignors  to  Act.-Ge«.  f.  Anilin- 
Uin..  Berlin.     U.S.  Pat.  Hf,5.5S7,  S«-pt.  10,  H»07. 

See  Fr.  Pat.  3G8.269o(  1906  ;  this  J.,  1900,  1215.— T.  F.  B. 

Azo  dyrMuffn.  M.  Kahn.  Elberfeld.  and  H.  Kothe, 
Vohwinkel.  Aj>«ignorH  to  Farlx-nfabr.  vorm.  F.  Bayer 
and  fo  .  pniierfeld.  Germany.  U.S.  Pats.  8^5,252  and 
806.253.  Sept.  3.  I9f>7. 

8n  Fr.  Pat.  377.381  of  1907 ;    following.— T  F.  B. 

Au>  dfftJtmff*  ;    Production  of .     Farh<-nfabr.    vorm. 

F.  najrrr  ond  Co.  First  Addition,  dated  April  II,  1907 
(ondrr  Int.  C'onv..  Aug.  10,  HK«i).  to  Fr.  Pat.  3fi8,(}08. 
Aag.  3.  1906  (this  .?.,  19^)7,  10). 

2-Aj»WO-6-5ArHTi('.i.  7  MripHojsir  acid  may  }k-  usf-d 
UMt«ad  of  2-ar!  ■liol-<)-sul|)honif  acifj  as  in  the 

chi«^  patent.      I  .tfn  obtamed   differ  from   those 

pmriooaly  deacriUd  in  {producing  bluer  shades.— .J.  C.  C. 


F» 


'    ''«  ;     F'rffduclion    of   new   . 

v'T  und  Co.     Fr.  Pat.  377,381, 
f  Jilt.  (>«iv.,  Nov.  10,  I9(»0. 


Tk«     diaxo     compound     of     4-chloro-2-aminophenol-6- 
*pbaoie   aeid  ia  eombbicd    with     l-naphthol-4-(or   5-) 


sulphonic  acid  in  alkaline  solution.  The  dyestufTs  produce 
on  wool  in  an  acid  bath,  bluish-red  shades  which  on 
chroming  become  bright  blue  ;  the  l-naphthol-4-sulphonic 
acid  gives  rise  to  slightly  redder  shades  than  does  its 
isomeride. — J.  C.  C. 

Dyestuffs ;     Manufacture    of    nc^v    condensation    products 

and  leuco-derivatives  of  sulphurised  vat .     [Leuco- 

thioindigo  derivatives.]  Badische  Anilin  und  Soda 
Fabrik.  Second  Addition,  dated  April  8,  1907  (Under 
Int.  Con  v.,  July  16,  1906),  to  Fr.  Pat.  367,709,  June  25. 
1906  (this  J.,  1906,  1143;    1907,  89). 

When  the  leuco-derivatives  described  in  the  chief  patent 
and  the  first  addition  thereto  are  treated  with  cold 
alkaline  oxidising  agents  or  by  acid  oxidising  agents  either 
hot  or  cold,  oxidation  products  are  obtained  which  are 
transformed  into  Thioindigo  dyestufTs  on  heating  their 
alkaline  solutions.  The  dyestufTs  are  obtained  directly 
when  alkaline  oxidising  agents  are  used,  if  the  operation 
is  carried  out  by  the  aid  of  heat  or  if  the  reaction  in  the 
cold  be  suitably  prolonged  ;  they  are  also  produced  by 
treating  the  leuco-derivatives  with  sulphur  or  sulphur 
chloride.— J.  C.  C. 


v.— PREPARING,    BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING     TEXTILES, 

YARNS.   AND    FIBRES. 

A  rtificial  silk  ';   Testing  varieties  of .     C.  G.  Schwalbe. 

Farber-Zeit.,   1907,  18,  273. 

The  methods  of  Silvern  (this  J.,  1900,  283)  for  testing 
artificial  silks  are  not  altogether  trustworthy.  As  a  means 
of  distingui.'^hing  between  Chardonnet,  Pauly,  and  viscose 
silks,  Fchling's  solution  and  a  solution  containing  zinc 
chloride  and  iodine  are  recommended.  If  0*2  grm.  of 
each  of  these  silks  be  treated  in  separate  test-tubes  with 
2  c.c.  of  Fchling's  solution,  the  Chardonnet  silk,  owing  to 
its  reducing  action,  imparts  a  green  colour  to  the  liquid, 
whilst  the  liquid  in  the  other  two  tubes  remains  blue. 
To  distinguish  between  Pauly  and  viscose  silks,  equal 
quantities  of  these  are  treated  with  a  solution  containing 
20  grms.  of  zinc  chloride,  2  gims.  of  potassium  iodide  and 
0-1  grm.  of  iodine  dissolved  in  15  grms.  of  water.  The 
silks  are  then  washed  with  water.  Both  silks  become  at 
first  somewhat  coloured,  but  whereas  the  viscose  silk 
keeps  its  colour  (blui.-^h- green)  for  a  long  time,  the  Pauly 
silk  quickly  loses  its  (brown)  colour  during  the  wa-shing. 

— C.  E.  F. 

Steam  colours  printed  simriltaneously  with  sulphide  dye- 
■itufjs  or  indigo,  and  fixed  by  caustic  soda  in  presence  of 
formaldehyde- tiydrosnlphite.  C.  Favre.  Sealed  note, 
l.")84,  Dec.  16,  1905.  Bull.  Soc.  Ind.  Mulhouse,  1907, 
77,  300—302. 

Certain  dyestufifs  which  are  not  affected  by  weak  alkali, 
and  which  can  be  fixed  by  means  of  an  aluinina-mordant, 
may  be  dissolved  in  alkaline  sodium  aluminate  solution 
and  printed  together  with  sulphide  dyestuffs  or  indigo. 
After  printing,  the  material  is  steamed  for  two  minutes, 
then  immersed  for  one  minute  in  a  cold  bath  of  sodium 
bisulphite  of  30°  B.,  wa.shed,  and  dried.  The  bisulphite 
decomposes  the  sodium  aluminate,  and  the  aluminium 
lake  of  the  dyestufT  is  precipitated  on  the  fibre.  Other 
substances  having  a  weak  lu-id  character,  e.g.,  sodium 
bifhroinatc  or  bicarbonate  may  be  employed  in  place  of  ^^ 
the  bisulphite.  It  is  necessary  finally  to  steam  for  one  ^B 
hour  to  render  the  precipitated  lake  fast  to  soaping,  ^f 
An  interesting  feature  of  the  process  is  that  it  allows  of 
the  printing  of  Alizarin  Hed  (Turkey  red)  together  with 
sulphide  dyestufTs  or  Indigo,  on  unprepared  fabrics. 
The  following  recipes  are  given  : — Ue.d  :  One  litre  of 
Alizarin  fJF  (H.A.S.),  2  litres  of  sodium  aluminate, 
0-75  litre  of  Gallipoli  oil,  and  0-25  litre  of  sulphoricinoleic 
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aoid.  Yellow :  One  litre  of  Calico  Yellow,  1  litre  of 
aluminate,  0-75  litre  of  Oallipoli  oil,  0-25  litre  of  sulpho- 
ricinoloic  acid,  and  500  ?rms.  of  dry  dextrin.  Bine  : 
One  litre  of  Phenocyanine  TV,  1  litre  of  aluminate, 
0-75  litre  of  Gallipoli  oil,  0-2;)  litre  of  suiphoricinoleic  acid, 
and  500  ^rms.  of  dry  dextrin.  Violef  :  One  litre  of  Alizarin 
for  violet  WAX  ("B.A.S.),  2  litre'^  of  dextnn  thickening, 
and  3  litres  of  alkaline  iron  ^solution.  The  alnmiuate 
solution  is  prepared  by  mixing  together  8  litres  of  gelatinous 
alumina  and  3  litres  of  caustic  soda  of  38°  B.,  so  as  to 
obtain  9  litres  of  solution  at  20^  B.  The  alkaline  iron 
solution  is  made  by  adding  a  cold  solution  of  200  grms. 
of  ferric  chloride  in  200  grms.  of  water,  to  a  mixture  of 
240  grms.  of  caustic  soda.  260  grms.  of  water,  and  40  grms. 
of  glycerin.  The  sulphur  dyestuffs  are  prepared  as 
described  in  this  J.,  1905,  797.  When  Immedial  Blue 
or  Indigo  i-<  used,  the  printed  material  after  treatment 
with  bisulphite,  is  passed  through  a  cold  solution  of  sodiu  i 
bichromate.  In  every  case  the  material  is  steamed 
for  1  hour  before  being  soaped  at  50°  C. — A.  S. 

a-Napk(hi/lamine  Claret ':     White  discharge  on  with 

fornialdehidR-sul'phoxylate.  E.  Justin-Mueller.  Sealed 
notes  1647,  July  16^  1906.  and  1660,  Aus.  17,  1906. 
Bull.  Soc.  Ind.  ilulhouse,  1907,  77,  290—300. 

P.  WiLHELM  has  stated  that  whereas  a-Naphthylamine 
Claret  may  be  discharged  with  formaldehyde-hvdro- 
sulphite  tu  which  a  little  Cetopaline  has  been  added,  a 
good  result  could  not  be  obtained  with  formaldehyde- 
sulphoxvlate  and  Cetopaline.  Trials  Mere  made  with 
"  hvraldite  C  "  and  "  hydro«ulph;te  NF  cone."  (with  an 
addition  of  ammonium  chloride,  to  produce  a  slightly  acid 
condition)  and  Cetopaline.  A  good  white  was  obtained 
with  two  minutes'  steaming  in  the  Mather-Platt,  whereas 
without  ammonium  chloride,  a  steaming  of  4  minutes  did 
not  give  so  good  a  discharge.  In  the  trials,  an  addition 
of  phenol,  glycerin  or  sulphoricinate  assisted  the  discharge, 
but  in  bulk,  the  results  obtained  were  very  poor,  owing  to 
decomposition  during  di'ving  before  steaminsr ;  in  fact 
the  discharge  paste  itself  is  not  very  stable.  Better  results 
were  obtained  by  preparing  the  pieces  with  ammonium 
chloride  instead  of  adding  this  salt  to  the  discharge 
paste,  and  assisting  the  stability  of  this  by  the  addition  of 
a  little  ammonia. 

An  addition  of  aniline  oil  to  the  discharge  paete  also 
gives  a  good  white,  and  the  keeping  powers  of  the  paste 
are  improved,  but  with  an  addition  of  aniline  hvflro- 
chloridp,  the  stability  is  less  than  with  ammonium  chloride. 
It  is  not  the  forraaldehyde-sulphoxylate  which  decomposes, 
but  the  Cetopaline,  so  the  additions  of  this  are  made  only 
as  required,  in  solution  in  aniline.  After  printing,  the 
pieces  are  dried  at  as  low  a  temperature  as  possible,  and 
the  discharge  being  stable  when  dry,  the  goods  may  lie  if 
necessary  some  time  before  steaming.  They  should  be 
steamed  with  very  dry  steam  for  2  minutes  at  102°  C. 

In  a  report  on  the  preceding  sealed  notes,  H.  Schmid 
states  that  Justin-Mueller's  process  requires  such  care 
during  drying  and  printing,  besides  demanding  a  supple- 
mentary operation  (preparing  with  ammonium  chloride), 
that  it  cannot  satisfactorily  replace  the  simpler,  direct 
methods  which  are  known.— F.  M. 


Patents. 

Threads,  artificial ;    Manufacture  of .     E.   W.  Fried- 
rich,  Blaton,  Belgium.     Eng.  Pat.  21,144,  Sept.  24,  1906. 

See  Fr.  Pat.  369,957  of  1906  ;  this  J.,  1907.  198.— T.  F.  B. 

Artificial  hair  and  ribbons  ;    Process  for  the  manufacture 

of  very  tough,  elastic  avd  transparent .     E.  Crumiere. 

Fr.  Pat.  377,118,  April  23,  1907. 

The  filaments  or  ribbons,  from  which  all  copper  compounds 
have  been  eliminated,  are  immersed  for  a  few  seconds  in  a 
warm  solution  of  tine  chloride  of  sp.  gr.  1  -7.  They  are 
then  washed,  first,  in  very  dihite  sulphuric  or  acetic  acid 
and  finally  in  pure  water.  The  zinc  can  be  recovered  from 
the  washing  waters  by  the  usual  methods. — P.  F.  C. 


Ether  or  alcohol  vapours  contained  in  air  [of  artificial  silk, 
celluloid,  ayid  smokeless  powder  factories,  etc.]  ;    Recovery 

of .     A.  de  Chardonnet.     Fr.  Pat.  376,785,  June  21, 

1906.     See  I. 


Dyeing  machines  in  which  the  dye-liquor  is  circulated  by 
means   of   centrifugal   or    rotatory   pumps ;     Apparatus 

applicable  to .     C.  Fastenaekels.     Fr.  Pat.  376,788, 

April  16,  1907. 

This  machme  comprises  two  cisterns  which  are  placed 
in  juxtaposition,  each  being  connected  by  a  separate 
pipe  to  the  circulating  pump.  By  means  of  stop-cocks 
the  communication  between  either  cistern  and  the  pump 
can  be  interrupted  at  will.  Branch  tubes,  also  provided 
with  stop-cocks,  project  from  these  pipes,  and  extend 
almost  to  the  bottoms  of  two  small  storage  tanks.  Water 
is  run  into  the  cisterns  and  heated  to  the  desired  tempera- 
ture, and  a  solution  of  the  dyestuff  is  placed  in  the  two 
storage  tanks.  The  pump  is  then  set  in  motion  and  by 
adjusting  the  .stop-cocks,  the  solution  of  the  dyestuff  can 
be  gradually  aspirated  into  the  bath  at  the  desired  rate. 

—P.  F.  C. 

Vat  dyeing  with  dyestuffs  of  the  GaUocyanine  series  and 

their  derivatives  ;    Process  of  .  "  Manuf.    de   Mat. 

Colorantes,  ancien.  L.   Durand,  Huguenin  et  Cie.     Fr 
Pat.  377,288,  AprU  30,  1907. 

The  essential  feature  of  this  process  is  that  the  dyestuff 
is  present  as  the  leuco-compound  in  a  vat  having  a  slightly 
acid  reaction,  small  additions  of  hydrosulphite  being  made 
to  keep  the  dyestuff  in  the  state  of  leuco-compound.  It 
is  preferable  to  use  the  leuco-gallocyanine  in  making  up 
the  vat,  instead  of  effecting  the  reduction  in  the  vat. 
Example  :— In  a  vat  of  100  htres  of  water,  100—500  grms. 
of  the  leuco-gallocyanine  are  dissolved  and  50 — 100  grms. 
of  Hydrosulphite  N.F.  cone,  are  added  to  the  solution. 
The  liquor  thus  obtained  should  be  perfectly  clear  and 
should  have  an  acid  reaction  and  a  yellow  to  yellowish- 
brown  colour.  The  material  to  be  dyed,  preferably 
mordanted,  is  introduced  into  the  vat.  the  temperature  of 
which  may  be  between  25  and  50°  C.  The  colour  is 
developed  and  fixed  by  passing  the  material,  after  removing 
from  the  vat,  through  an  oxidising  bath  containing 
2 — 5  grms.  of  sodium  bichromate  per  litre.  By  the 
addition  to  the  oxidising  bath  of  small  quantities  of  some 
metallic  salts,  such  as  copper  sulphate  and  ferric  sulphate, 
the  shade  can  be  modified  and  rendered  faster.  The 
material  is  finally  washed,  soaped,  and  dried. — P.  F.  C. 

Watered  effects  on  fertile  fabrics  ;  Method  of  producing . 

J.  Sharp  and  S.  H.  Sharp  and  Sons,  Leeds.     Eng.  Pat. 
21,590,  Sept.  29,  1906. 

The  slightly  damp  fabric  is  passed  between  two  rollers 
one  or  both  of  which  is  or  are  engraved  with  lines.  The 
rollers  are  heated,  and  the  water  in  the  fabric  being 
vaporised  at  the  moment  of  contact,  the  surface  of  the 
cloth  will  assume  the  form  corresponding  to  that  of  the 
.surface  of  the  roller.  For  moreens,  in  which  the  rib  of 
the  cloth  runs  in  the  direction  of  the  warp,  the  lines  on 
the  roller  arc  cut  circumfercntijilly.  whereas  for  moirettes, 
in  which  the  rib  runs  weft-wise,  the  lines  are  engraved 
parallel  to  the  axis.  For  watered  designs,  the  lines'are 
not  continuous,  but  the  design  is  engraved  in  relief  upon 
the  roller,  and  the  face  of  the  design  is  then  engraved 
with  lines,  at  such  a  distance  from  each  other  as  will  best 
suit  the  rib  of  the  fabric. — F.  M. 


Watered   effects   on   textile  fabrics ;    Apparatus  for   pro- 
ducing   .     J.    Sharp  and   S.    H.    Sharp   and   Sons, 

Leeds.     Eng.  Pat.  22,026,  Oct.  5,  1906. 

Watered  effects  arc  produced  upon  moreens  or  moirettes 
by  passing  the  fabric  in  a  damp  condition  between  suit- 
ably engraved,  heated  rollers.  In  the  machine  described 
there  are  three  rollers,  so  adju.sted  in  bearings  tliat  the 
distances  between  them  may  be  altered  at  will.  The 
fabric   is   pres.sed   between   the   bottom  roller,    which   is 
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•agrnved  with  suitable  lines,  aiul  the  middle  one.  which 
IB  plain,  or  a  metal  band  may  bo  jilaeed  around  the  middle 
and  top  rollers  (the  band  beinji  endles.^  and  kept  under 
tension  bv  fixing  the  rollers  a  suitable  distiuue  ajvut). 
and  the  fabric  then  jwjssed  In-tween  the  bottom  roller  and 
this  band,  llie  Uutom  roller  may  be  either  engraved 
or  plain,  and  in  the  latter  ca.se  the  desijni  to  be  impressed 
upon  the  material  is  en>iraved  upon  the  surface  of  the 
hand.  Various  combinations  for  designs  by  engraving  the 
bottom  roller  or  the  metal  bjtnd.  or  cutting  out  designs  in 
the  thickness  of  the  latter,  or  niaking  the  middle  roller 
or  the  band  grooved,  with  annular  spaces,  are  given, 
wherebv  in  the  latter  cases,  strim^  effects  are  obtained. 

— F.  M. 

Sekreimtring  apparatus  for  fabrics.     T.   and  J.    Pickles, 
Burnley.     Eng.  Pat.  2428,  Jan.  31,  H>07. 

In  .«chrt?inerine  machines  an  engraved  metal  roller  is 
mounted  in  a  heavy  frame,  in  contact  with  one  covered 
with  fibre  and  turned  quite  smooth  (a  "  fibre  roller  or 
bowl").  Being  worked  under  heavy  pressure,  the 
bearings  tend  to  get  very  hot  and  the  fibrous  layers 
are  quii-klv  spoilt  by  the  heat,  great  inconvenience 
tha*  beinc  caused.  This  heating  of  the  fibre  roller 
may  be  obviated  by  supporting  it  at  its  iieriphery  upon 
a  third  roller  instead  of  by  it*  axle,  the  third  roller 
being  plain  and  possessing  a  hollow  axle  through 
vhirh  cooling  meaia  may  be  circulated.  The  fibre 
roOer  is  plaj'ed  between  this  and  the  engraved  roller, 
the  two  latter  carrying  wheels  upon  their  axes,  which  are 
in  gear  over  a  carrier  wheel.  The  fibre  roller  receives  its 
motian  from  contact  with  the  surface  of  the  plain  roller, 
•nd  under  the  pressure  employed,  its  surface  Ls  kept  in 
good  condition.  (Reference  Ls  directed  to  Eng.  Pat. 
1208  of  1863.)— F.  .M. 

Warp  printing  machine.  C.  H.  Landenberger.  Phil- 
adelphia.   Pa.     U.S.    Pat.    864,312,    Aug.    27,    1907. 

The  machine  is  provided  with  arrangements  whereby  the 
warp  threads  are  maintained  side  by  side  and  are  led, 
free  from  tension,  over  the  printing  devices.  These  are 
worked  a*  desired  by  means  of  a  jacquard  machine,  and 
the  warp  threads,  after  printing,  are  led  between  two 
endleaa  offset "  webs,  with  which  they  pass  into  the 
steaming  box. — F.  31. 

Paprr,  lejdUe  fabrics,  or  the  like;  Device  for  apraying 
fluid  upon  the  surface  of .  C.  A.  Hanitzsch,  Man- 
chester.    U.S.  Pat.  864,784,  Sept.  3,  1907. 

8h  Eng.  Pat.  20,220  of  1905  ;  this  J.,  1906,  691 .— T.  F.  B. 

Fabrics  ;  Decoration  of .     Soc.  Lyonnaise  de  Teinture, 

Impreasioo.    Appret   et   Ganfrage.     Fr.    Pat.    377,216, 
July  3.  1906. 

'•igns  are  obtained  on  a  background  of  uniform 
■  :ier  by  dijichartfint;  the  colour  according  to  the 
..--.i-.i   iMttem  OT  bv  ■-•• —  a  reserve  upon  the  fabric 
before  dyeing.     Th'  ire   then   ornamented    by 

djscbarging  a  )et  of  •  •<■  on  to  them  by  means  of 

a  mitAble  apparatus.  Th'jne  fiart«  of  the  fabric  which 
it  M  d'«w*«l  to  protect  from  the  colour-paste,  are  covered 
by  a  "r.ich  ha*  Ijcen  cut  out  in  the  required  shape. 

Trnt  lour  in  afterwards  fixed   in   the  ordinary 

w»y.     ..;.... 


Torr-' '- 

f 

2t 


'•  /     Appftrntiuf    for . 

Lille.  France.      Kng.  Pat. 
r  Int.  f>)nv.,  Nov.  28.  I5>0.'5. 


8n  Fr.  P»t.  371.667  of  1906  ;  thii  J.,  1907,  468.— T.  F.  B. 


8iitg«i»g  threads  ; 
Lflle,  France. 


Apparatus  for  .     C.   F.    Kainser, 

Eng.  Pat.  27,128.  Nov.  28,  1900. 


A  o»ooTB,  with  overhanging  edge«,  in  rut  along  rme  face 
*5^  »  b4ock  of  rdractorj  material  and  along  the  ba»e  of 


the  groove  is  laid  an  electrical  resistance,  e.gr.,  a  strip  of 
platinum  coated  with  iridium  or  rhodium.  The  strip 
is  rendered  incandescent  by  an  electric  current,  and  the 
thread  is  passed  through  the  groove.  The  sides  of  the 
groove  reflect  the  heat,  and  assist  in  the  singeing. — F.  M. 

Textile  fibres,  threads,  and  fabrics  ;    Method  of  improving 

.     G.    Kraemer,   and   Kraemer  imd   van    Elsberg, 

G.m.b.H.,     Cologne,     Germany.     Eng.     Pat.      11,928, 
May  22,  1907. 

Supple,  damp-resisting  coatings  are  produced  upon 
threads,  fibres  or  fabrics  by  impregnating  them  with  a  solu- 
tion of  pjToxylin,  containing  chlorhydrin  and  a  sulphonic 
acid  derivative  of  an  aromatic  ester,  chloride,  or  amide. 
(See  Eng.  Pat.  25,434  of  1899;  this  J.,  1901,  62.)  The 
threads,  etc..  treated  in  this  way,  possess  a  silky  lustre 
and  increased  tensile  strength,  and  remain  supple,  so  that 
their  capability  for  being  woven  is  not  affected.  The 
impregnating  liquor  may  be  prepared  by  boiling  together 
450  parts  of  alcohol  and  350  parts  of  acetone  and  dis- 
solving 100  parts  of  guncotton  or  collodion-wool  in  the 
mixture.  50  or  60  parts  of  dichlorhydrin  and  250  to  350 
parts  of  p-toluenesulphonic  chloride  are  then  added,  and 
the  mixture  well  stirred. — F.  M. 

Cotton,  silk,  paper,  wood,  hemp  and  other  similar  substances, 

A   solution  for  making non-inflammable.     G.   W. 

Wilkins.     Fr.  Pat.  377,223,  April  27,  1907. 

One  part  of  a  saturated  solution  of  ammonium  phosphate 
is  added  to  two  parts  of  a  saturated  solution  of  ammonium 
sulphate,  and  the  material  to  he  treated  is  immersed  in 
the  mixture  and  then  dried.  For  most  fabrics,  however, 
the  mixed  solution  may  be  considerably  diluted. — P.  F.  C. 


VI.— COLOURING     WOOD,     PAPER, 
LEATHER,     &c. 

Patent. 

Paper  ;  Process  for  dyeing  and  printing .    C.  Schwalbe. 

Ger.  Pat.  180,831,  Oct.  8,  1905. 

Paper  is  padded  with  a  /3-naphthol  soap  solution  (see 
this  J.,  1907,  45)  containing  little  or  no  free  alkali,  dried, 
and  developed  in  or  printed  with  a  diazo  solution. 

— T.  F.  B. 


VII.— ACIDS,     ALKALIS,    AND     SALTS, 
AND    NON-METALLIC   ELEMENTS. 

Acid  nitrating  mixtures ';  Analysis  of .     G.    Coflett 

and  G.  Madema.     See  XXIII. 


Caustic  lime  ;  Determination  of by  the  use  of  a  sugar 

solution.     J.   Hcndrick.     See  XXIII. 


Zinc  salts  ;  Theory  of  the  action  of  sulpkurelled  hydrogen 
on '-.     S.  Glixelli.     See  XXIII. 


Patents. 

Dtnilrification  in  the  flay-Luasac  tower  ;  Process  for  pre- 
venting   .     H,  Petersen.     Fr.  Pat.  377,567,  May  7) 

1907. 


I 


The  claim  is  for  the  interposition  of  an  extra  chamber 
("  chamber  regulator  ")  between  the  last  lead  chamber 
and  the  Gay-Lussac  tower  (see  this  J.,  1907,  870). — A.  8. 


Oct.  15.  1907.]         Cl.  VII.— acids,  alkalis,  &  SALTS,  &  NON-METALLIC  ELEMENTS. 
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Chromic  acid  ;  Process  for  regenerating h/  the  electro- 
lysis of  chromium  sulphate.  Soc.  Chem.  Fabr.  Buckau. 
Fr.  Pat.  377,027,  April  20,  1907.     Sec  XlA. 


Bisulphite  liquor  ;•  Tou-er  for  making .     ,J.    Bishop 

Carthage,  N.Y.     U.S.  Pat.  864,881,  Sept.  3,  1907. 

The  claims  are  for  a  tubular  -wooden  tower,  closed  below 
and  open  above,  and  divided  into  a  number  of  superposed 
compartments  by  means  of  wooden  gratings,  on  which 
wooden  baffle-blocks  are  disposed  in  an  irregular  fashion. 
The  lowest  compartment  serves  as  a  receptacle  for  the 
bisulphite  liquor.  Lime-water  is  introduced  at  the  top 
of  the  tower  and  flows  downwards,  whilst  sulphur  dioxide 
is  admitted  at  the  lower  part,  and  by  means  of  a  "  steam- 
actuated  siphon  "  is  forced  upwards  between  and  around 
the  baffle-blocks  in  the  several  compartments.  Manholes 
are  provided  through  which  the  baffle-blocks  can  be 
removed  from  any  one  of  the  compartments. — A.  S. 


Alkali  cyanides  ';     Process  for  the  manufacture  of  , 

C.  Griffiths.     Fr.  Pat.  377,672,  July  17,  1906. 

Nitrogenous  charcoal,  finely  powdered  and  perfectly 
dry,  is  intimately  mixed  with  alkali  oxides  or  carbonates, 
and  heated  in  earthenware  retorts  to  a  temperature  of 
1000° — 1100°C.  The  reaction-product  is  lixiviated  with 
hot  or  cold  water,  the  solution  is  treated  with  milk  of  lime 
to  convert  the  alkali  carbonates  into  hydroxides,  then 
filtered,  concentrated  in  vacuo,  and  the  alkali  cyanides 
obtained  by  crystallisation. — A.  S. 


Oxides  of  nitrogen  ;  Process  for  the  direct  absorption  of 

by  dry  fixed  bases.     A.  T.  Schloesing.     Fr.  Pat.  377,708, 
July  18,  1906. 

The  nitrous  fumes,  previously  freed  from  water  and 
carbon  dioxide,  are  absorbed  by  means  of  dry  fixed  bases, 
preferably  lime,  maintained  at  a  suitable  temperature 
(say  150°— 200°  C.  or  higher).  The  absorption  is  efifected 
on  the  counter-current  principle,  in  a  suitable  apparatus, 
for  example  in  a  tower  provided  with  a  series  of  floors, 
the  lime  being  passed  forward  from  one  floor  to  the  next, 
and  becoming  intimately  mixed  with  the  nitrous  fumes 
passing  in  the  opposite  direction.  The  product  obtained 
consists  of  a  mixture  of  nitrate  and  nitrite  of  calcium, 
the  former  greatly  preponderating,  sufficiently  rich  in 
nitrogen  to  form  a  commercial  article. — A.  S. 


Potassium  peroxide  or  a  mixture  rich  in  potassium  peroxide  ; 

Process  for   makir^ -.     G.    F.    Jaubert.     Fr.    Pat. 

377,709,  July  18,  1906. 

See  Eng.  Pat.  7641  of  1907  ;  this  J.,  1907,  lOOS.— T.  F.  B. 


Arsenic  ;•  Process  for  separaiing from  liquids  and  gases. 

Chem.    Fabr.    Griesheim-Elektron.     Fr.    Pat.    376,931, 
Jan.  9.  1907. 

Arsenic  is  to  be  separated  from  liquids,  by  treating  them 
with  hydrochloric  or  hydrofluoric  acid,  and  then  shaking 
them  with  benzene.  The  arsenic  is  afterwards  separated 
from  the  benzene  by  washing  it  with  water.  Arsenic  is  to 
be  removed  from  gases  by  bringing  them  into  intimate 
contact  with  dichlorobenzene,  from  which  the  arsenic  can 
be  separated  by  washing  with  water. — W.  C.  H. 


Arsenic  ;  Process  for  separating from  liquids  or  gases. 

Chem.  Fabr.  Griesheim-Elektron.     First  Addition,  dated 
Feb.  18,  1907,  to  Fr.  Pat.  376.931,  Jan.  9,  1907. 

Pure  derivatives  of  aliphatic  hydrocarbons,  e.g.,  carbon 
tetrachloride  or  acetylene  tetrachloride,  may  be  used  in 
place  of  the  benzene  derivatives  mentioned  in  the  main 
patent  (see  preceding  abstract). — A.  S. 


Chlorinated  compounds  of  lime  ;    Process  of  manufacture 

°f  •     Chem.   Fabr.   Griesheim-Elektron.     Fr    Pat 

I        376.846.  April  17,  1907. 

Basic  compounds  of  calcium  hypochlorite  are  produced 
by  continuing  the  chlorination  of  "  milk  of  hme  "  bevond 
a  specific  gravity  of  M5,  and  adding  an  amount  of 'lime 
sufficient  to  precipitate  these  basic  compounds.  By 
contmuing  the  introduction  of  chlorine,  these  compounds 
are  decomposed,  and  concentrated  solutions  of  calcium 
hypochlorite  can  be  obtained;  whilst  if  the  treatment 
be  sufficiently  prolonged,  solid,  non-basic  calcium  hypo- 
chlorite can  eventually  be  obtained.  The  separation 
of  the  sobd  hypochlorite  can  be  hastened  by  treatin''  the 
solution  with  a  soluble  salt  (e.^.,  calcium  chloride),"  and 
the  product  can  be  preserved  from  decomposition  by 
separatmg  the  solid,  washina,  and  drying  it  rapidly 

— W.  C.  H. 

Furnace,  with  generator  gas  as  fuel,  for  roasting  limestone, 
dolomite,  and  other  analogous  materials.  E.  Schraalolla. 
Second  Addition,  dated  April  19,  1907,  to  Fr  Pat' 
352,549,  Feb.  17,  1905. 

The  lower  portion  of  the  furnace  (described  in  the  main 
patent  and  in  the  first  addition,  see  this  J.  1905,  925  ; 
1906,  267),  which  is  cooled  by  the  heat  given  to  the  gas 
and  air,  is  narrowed  in  two  successive  portions,  and  'air 
is  admitted  at  these  places  so  that  it  is  delivered  into  the 
middle  of  the  furnace.  The  calcined  material  is  with- 
drawn through  the  same  channels.  A  form  of  furnace, 
elliptical  in  shape,  is  described,  the  lower  portion  being 
divided  into  two  parts  by  a  bridge,  through  which  the  gas- 
channels  pass ;  and  another  form,  circular  in  section, 
provided  with  two  similar  bridges  in  the  form  of  a  crossi 
so  that  the  gas  is  delivered  into  the  middle  of  the  mass  to 
be  calcined.  The  vertical  channels  in  the  bridges  are 
provided  with  horizontal  dampers  which  are  accessible 
from  the  outside,  so  that  the  supply  of  gas  may  be  resu- 
lated.— B.  N.  rw       g  j  g 


Fossil  meal  [kiesdguhr],  and  other  like  substances  ;  Bleach' 

ing  of .     J.  Barr.     Fr.  Pat.  377,086,  April  23,  1907. 

Under  Int.  Cony.,  March  6,  1907. 

KiESELGUHR,  or  similar  silicious  or  aluminous  earths, 
are  strongly  heated  in  a  retort  through  which  water-gas! 
or  other  combustible  and  reducing  gas  is  passed,  with  the 
object  of  reducing  the  iron  oxides  present  to  the  metallic 
state.  Or,  the  earths  may  be  mixed  with  peat  or  the 
like,  and  similarly  heated,  for  the  same  purpose.  Chlorine 
gas  is  then  passed  over  the  highly-heated  earth,  and  the 
ferric  chloride  vapour  formed  is  carried  away,  and  may 
be  condensed  if  desired. — E.  S. 

Nitrogen  compounds  of  oxygen  ;    Obtaining  .     West- 

deutsohe    Thomasphosphat-Werke    G.m.b.H.     Fr.  Pat 
377,199,  April  26,  1907.     -See  XlA. 

Cyanogen,    hydrocyanic    acid,    and    cyanogen-    and    thio- 

cyanogen  compounds  ;  Process  for  the  separation  of 

from  gaseous  mixtures.     P.  yon  der  Forst.     Ger.   Pat. 
182,084.  May  1.   1906. 

The  gases  are  treated  with  a  washing  liquor  containing 
metallic  copper  or  copper  compounds  in  addition  to 
ammonia  or  alkali-  or  alkaline-earth  hydroxides.  The 
double  cyanides  of  copper  foruied  are  not  decomposed  by 
hydrogen  sulphide  or  carbon  dioxide,  and  a  purer  product 
is  therefore  obtained. — A.  S. 

Atmospheric  air  ;    Process  of  separation  of  the  constituents 

of .     A.    Heibronner,    R.   J.    Levy,   and   Soc.   I'Air 

Liquide    (Soc.    Anon,   pour    TEtudo    ct    I'Exploit.    des 
Proc6des  G.  Claude).     Fr.  Pat.  376,854,  June  22,  1906. 

iNt  he  process  of  separating  the  constituents  of  atmospheric 
air  by  means  of  liquefaction,  a  part  of  the  gaseous  nitrogen. 
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obUinrd  by  separation  under  pressure,  i."  liquetied  acain, 
by  evajxiration  of  liquid  oxygen,  under  diminished 
pressure,  obtained  in  the  orieinal  separation  of  th'^  liquid 
air.  For  this  purpose  the  liquid  ox y pen  is  brought  into 
a  r«*iver  provided  with  a  bundle  of  tul)es,  in  which  the 
gaseous  nitroevn  is  re-liquetied.  This  liquid  nitrogen 
then  passes  into  the  upper  part  of  the  separating  apparatus. 
in  a  rectifying  eolumn.  in  whieh  it  further  purities  the  gases. 
aheadv  rich  in  nitrogen,  which  are  obtained  by  the 
distillation  of  liquid  air.  A  portion  of  the  nitrogen  from 
the  seivarator.  being  colder  than  the  liquid  oxygon  obtained 
yj  .1.  .,.;..  1  separation,  can  l>e  used  to  further  coo!  the 
liq  :    the  nitrogen  thus  partially  heated  then 

un..  cxiwnsion  and  may  thus  be  used  to  cool  a 

fresh  portion  of  air  that  is  to  be  separated  into  its 
constituents.— W.  C.  H. 

Stdpkmr  ;    Profest  for  extracting  .     E.  Gunther  and 

R.  Franke.     Fr.   Pat.   377,824.  May  15,   1907. 

Sm  Eng.  Pat.  11,187  of  1907  ;  this  J.,  1907,  968.— T.  F.  B. 


VIIL- GLASS.  POTTERY.  AND   ENAMELS. 


Glan'ft  :     Production    and    nlic ration    of    hydraicd    . 

F.  SIvlius  and  E.  GroschufF.     Z.  anorg.  Chem.,  1907,  55, 
101  —  118. 

Sn.TCATE  gla-^ses  have  the  power  of  forming  intimate 
mixtures  with  water,  which  constitute  hydrated  glasses. 
The  water  penetrates  the  gla.ss  substance,  and  is  thus 
d»tinct  from  the  hygroscopic  layer  on  the  surface.  The 
aathom  have  examined  some  hydrated  glass  tubes,  which 
had  been  immersed  for  15  years  in  dilute  sulphuric 
acid  in  electrical  accumulators.  These  tubes  were  appar- 
entlv  unaltered,  but  on  gentle  warming,  the  surface 
flaked  off,  and  the  tubes  showed  the  appearance  of 
strongly  "  weathered  "  glass,  though  such  appearance  is 
ordinanly  only  found  on  glasses  of  a  defective  character. 
Dilute  sulphuric  acid  does  not  injuriously  affect  a  resistant 
glaM  for  a  long  time,  and  such  glass  does  not  become 
hvdrated.  ()n  the  other  hand  a  glass  of  inferior  quality, 
or  defective  composition,  L-^  distinctly  affected  b\-  dilute 
•niphuric  acid  at  ordinan,-  temperatures,  with  the  abstrac- 
tion of  alkali  and  the  introduction  of  water  up  to  12  per 
cent.,  without  the  gla-'w  losing  it**  vitreous  character. 
The  hydration  of  the  glass  substance  Ls  greater,  the  more 
the  alkali  '»  removed  ;  with  a  resistant  gla.ss  the  intro- 
dnction  of  water  into  the  glass  sul<stance  Is  small.  Even 
&fter  "oroe  year?'  contact  with  acid,  the  injured  layer  still 
contain.<t  a  low  proportion  of  alkali.  A  more  marked 
'mjvrv  of  a  glaMi  object  by  dilute  acid  Is  recognisable  on 
varminK.  by  the  chantre  produced  in  the  superficial  layer. 
>Vhen  gradually  heated,  the  culj^tance  of  a  hydrated  glass 
>plit«  up,  owing  to  the  diminution  of  volume  by  loss  of 
vater,  and  the  surface  flake«  off.  The  removal  of 
tbe  water  of  hydration  goes  on  continuously,  though 
Boat  of  it  i«  driven  off  at  a  little  over  ICX)'  C.  A  tem- 
perature of  over  !j^Kf  C.  »  required  to  fully  dehydrate  the 
l^aaa  mbalan' '  '  •    '  '    "'"n  of  the  surface  layer  then 

take*    place.  of   a   hydrated    glass    from 

lOlf  ('.  upwa:  .  .     -  ;.  k  evolution  of  steam,  which 

<laitro\-it  the  vrtreoiw  character  of  the  gla^s,  and  gives 
Ml  nzifuranr^  of  vmall  bubble*  or  foam  on  the  surface  ; 
in  devitrification  '»  produced  by  the  sej)aration 

of  •  inf  •-«i  in  the  KlaMt.     The  \ohh  of  the  vitreous 

cbarx  !•  r    i-     '*    •'-    •    hy    the    removal    of   water. 

BoCb  kindK  '  riz.  :    the  produrtion  of  a 

"  foAin  "    »nr;  f  Juration    of   nolid    bodies, 

Oi»y  be  ob»ervrd  m  ba<lly  dwintfgrated  glaf(ceM,  occa«ion- 
atly  wT*h^»».  ^rt)t  r»ft«^  arcompani'd  by  exfoliation.  A 
ter     •  ififf'   ('.    ifl   necewiary   for  dfvitrifi- 

«*■  of  fteam  bubblcii  dcfi»-ndH  uj»on 

t\ ■  {  the   glaoH  fii]bf>tAncc  ;   thun,   the 

f'"  »   "  foam  "   •iirface   do«-»i   not  ofcur  on   the 

dr  layer*    of    hif(h-melting    glaiwteM,    or    with 

ky<lr«U<l  ailicie  seid,  vhikt,  on  the  other  hand,  devitri- 


fication arising  from  the  separation  of  a  solid  phase,  occur® 
especially  with  disintegrated  layers  which  have  a  high 
silica  content  :  the  separated  substance  presumably  is 
silicic  acid.  The  separation  of  solid  substances  above 
400°  C.  may  not  take  place,  when  the  water  has  been 
gradually  removed  at  a  lower  temperature.  By  the 
action  of  an  ethereal  solution  of  iodcosin  upon  a  freshly 
broken  surface  of  a  glass,  it  is  possible  to  determine 
approximately  the  extent  to  which  hydration  of  the  glass 
has  proceeded. — W.  C.  H. 


Gla-'is  7    Eosin    reaction  of  .     F.     MvHus.     Z.  anorg. 

Chem.,  1907.  55,  233—260. 

To  compare  quantitatively  the  chemical  activity  of  two 
samples  of  gla.ss,  it  is  necessary  to  employ  freshly  broken 
surfaces.  Exposure  to  the  action  of  a  moist  ethereal 
solution  of  iodeosin  (tctraiodofluorescoin),  as  giving  some 
rouch  indication  of  the  amount  of  alkali  liberated  by 
hydrolysis,  has  already  been  suegested  by  the  author 
(this  J.,  18S9.  306),  and  this  method  has  now  been  elabo- 
rated for  purposes  of  quantitative  comparison.  The  test 
piece  is  immersed  in  the  solution  for  a  given  time,  and  the 
red  alkali  salt  deposited  on  the  fractured  surface  is  then 
determined  colorimctrically  by  transference  to  moist  filter 
paper,  or  by  solution  in  dilute  alkali  and  comparison  with 
a  standard.  Very  careful  attention  to  detail  is  neces- 
sary for  obtaining  trustworthy  results,  and  full  directions 
are  given  for  carrying  out  the  test.  The  initial  hydro- 
lysis may  be  considered  complete  for  ordinar%'  silicate 
glasF,  after  an  immersion  of  one  minute,  and  the  numbers 
obtained  correspond  to  the  "  hygroscopic  effect."  The 
glass  then  becomes  more  or  less  passive,  owing  to  the 
formation  of  a  protecting  surface  layer  poor  in  alkali. 
To  ascertain  the  weathering  capabilities  of  the  glass,  it  is 
necessary  to  supplement  this  "  minute  test "  by  an 
immersion  of  24  hours.  The  values  given  for  various 
glasses  are  found  to  be  well  in  agreement  with  their 
relative  powers  of  resistance  to  the  action  of  atmospheric 
moisture  and  carbon  dioxide,  as  revealed  by  a  microscopic 
examination  extending  over  a  period  of  8  months.  The 
test  is  specially  useful  in  valuing  glass  for  optical  purposes, 
but  its  applicability  for  the  heavy  barium  and  lead  glasses 
has  yet  to  be  established. — F.  Sodx. 


Porcelain   colours.     W.    Muthmann,    L.    Weiss,    and    H. 
Heramhof.     Annalen,  1907,  355,  144—164. 

The  authors  have  investigated  the  use  of  compoimds 
of  neodj-mium,  praseodymium,  and  cerium  a,s  porcelain 
pigments,  and  of  lanthanum  as  a  beautifying  colour  and 
as  a  substitute  for  zinc  oxide.  Owing  to  the  high  melting 
points  of  the  finely- powdered  oxides  and  silicates,  the 
phosphates  of  the  metals  were  found  to  be  most  suitable 
for  firing  on  to  the  body.  The  phosphates  of  iron,  cobalt, 
nickel,  manganese,  and  chromium  were  also  tried,  and  a 
series  of  titanates,  tungstates.  uranates,  and  molybdates. 
Xeodymium  and  praseodymium  phosphates  were 
prepared  as  porcelain  pigment?  in  the  following  way. 
The  oxide  was  strongly  heated,  washed  with  water,  and 
dissolved  in  dilute  nitric  acid,  and  then  heated  for  some 
time  with  dilute  phosphoric  acid  ;  dilute  ammonia  was 
then  added,  while  the  solution  wa«  warm,  imtil  no  further 
precipitation  occurred.  The  precipitate  was  thoroughly 
washed,  dried,  and  ignited  strongly,  and  ground.  The 
neodvmium  oxide  was  prepared  from  the  oxalate  ;  it 
readily  forms  the  siilphate  when  heated  in  contact  with  a 
gas  containing  sulphur  compounds.  The  oxides  of 
praseodymium,  samarium,  iron,  nickel,  and  manganese 
oehave  similarly,  but  the  temperature  at  which  the 
sulphates  decompose  is  lower.  Neodvmium  phosphate 
can  l)c  "  burnt  on  "  either  in  an  oxidising  or  reducing 
atmosphere,  and  the  temperature  may  be  raised  even  to 
14.50°  C.  without  fusion,  or  marked  penetration  of  the 
"  body."  It  gives  a  very  strong,  transparent,  bright, 
rose-red  colour,  with  a  scarcely  perceptible  blue  tinge  in 
thin  layers.     It  accurately  represents  flesli  colour. 

Comp^junds  of  the  rare  earths  can  be  readily  detected 
by  their  absorption  spectra  when  viewed  by  reflected 
light,  and  the  authors  found  this  a  very  useful  method 
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Praseodymium  oxide,  to  be  used  in  preparing  the  phos- 
phate, must  be  as  free  as  possible  from  neodymium  oxide, 
as  the  colour  of  the  latter  is  complementary.  Praseody- 
mium phosphate  behaves  very  similarly  to  the  neodv- 
mium  compound,  though  its  colouring  power  is  not  very 
strong.  It  gives  a  beautiful,  bright,  leek-green  colour. 
Didymium  is  essentially  cheaper  than  neodymium,  of 
which  it  contains  about  twice  as  much  as  of  praseody- 
mium, and  the  phosphate  gives  a  strong  colour,  that 
hardly  differs  from  that  of  the  neodymium  compound, 
though  it  is  not  so  bright.  It  was  found  that  even  up  to 
1500°  C,  ferric  phosphate  was  quite  permanent,  and  gave 
a  yellow  colour.  The  colouring  power  is  not  very  strong, 
and  if  the  pigment  is  not  quite  pure,  the  colour  tends  to  a 
light  browTi. 

Manganese  phosphate  and  pyrophosphate  are  useless 
for  colouring  porcelain,  givijig  only  ugly,  yellowish- 
brown,  blistered  colorations,  and  being  often  decomposed 
at  high  temperatures.  Cobalt  phosphate  gives  to  porce- 
lain a  beautiful  deep  blue  colour,  more  like  the  colour  of 
ammoniacal  copper  solutions  than  the  sky  blue  colour 
given  bv  the  ordinary  cobalt  oxide  or  silicate  ;  it  is  also 
much  less  fusible  than  either  of  these,  and  forms  a 
very  strong  combination  between  the  body  and  the  glaze. 
Cobalt-ammonium  phosphate  gives  a  brighter  and  deeper 
blue  than  the  neutral  salt.  Chromium  phosphate  gives 
a  bright  grass-green,  and  is  much  easier  to  bum  properly 
than  chromium  oxide.  It  is  not  in  the  least  fused  at 
1450°  C.  Copper  phosphate  does  not  give  a  useful 
porcelain  colour,  as  it  causes  the  glaze  to  blister,  and 
nickel  phosphate  behaves  in  much  the  same  way.  Experi- 
ments were  made  to  determine  the  behaviour  of  silica 
towards  phosphates  at  high  temperatures.  Cobalt  phos- 
phate was  heated  with  an  excess  of  finely-ground  quartz 
to  500°,  for  2  hours,  and  also  up  to  1400°  C.  by  a  rise 
of  100°  C.  each  time,  and  in  each  case  the  amount  of 
phosphoric  anhvdride  was  determined  in  the  mixture 
after  cooling,  this  fell  gradually  from  43-98  to  29-22 
per  cent.  At  1300°  C,  it  amounted  to  30-95  per  cent, 
after  2  hours'  heating,  and  after  6  hours'  heating,  to 
36-4  per  cent.  When  the  temperatures  had  been  raised 
to  1000°  C.  and  over,  the  mass,  on  treatment  with  nitric 
acid,  left  a  blue  residue  consisting  of  cobalt-silico-phos- 
phate.  Iron  titanates  were  burnt  on  to  a  "  body,"  and 
gave  in  a  thick  layer,  orange-red  colours  of  unequal 
quality,  and  studded  with  black  spots.  These  may  be 
avoided  by  preventing  any  reducing  conditions,  and  occur 
less  with  a  titanate  obtained  by  precipitation  with 
ammonia.  With  an  increase  in  the  content  uf  titanium, 
the  colour  tends  towards  yellow.  Cerium  titanate,  burnt 
on  at  1400°  C,  gave  a  yellow  colour,  tending  to  brown  ; 
■with  excess  of  titanic  acid,  bright  yellow  colours  were 
obtained,  without  any  spots.  Manganese  titanates  ga%'e 
strong,  brilliant  yellow  colours,  which  were  not  destroyed 
by  temperatures  up  to  1450°  C.  Intermediate  tints 
from  pure  vellow,  brownish-yellow,  and  orange-yellow  can 
be  obtained  from  mixtures  in  varying  proportions  of 
trimanganese  tetroxide  (Mn^Ot),  titanic  acid,  and  cerium- 
ammonium-nitrate.  Cerium  tungstate  gives  an  unpleasant 
blue-green,  and  neodymium  tungstate  a  bluish-red  colour. 
Cerium  molybdate  on  burning  on  to  a  "  body "  gave 
a  beautiful  bright  blue  colour. — W.  C.  H. 

Patents. 

Olass-furnace  provided  with  a  cooling -chamber.    F.  Wielt- 
schnig.     Fr.   Pat.   377,017,   April   20,    1907. 

Thb  glass-furnace  is  provided  with  a  cooling  chamber, 
the  base  of  which  is  formed  by  the  arched  crown  of  the 
furnace  proper.  By  means  of  lateral  partitions,  this 
cooling  chamber  is  divided  into  a  number  of  vertical 
compartments,  the  alternate  ones  serving  for  the  cooling 
of  the  glass  objects,  which  are  conveniently  handled  by 
means  of  elevators. — A.  G.  L 

Aluminium  oxides  [for  ceramic  articles]  ;    Process  for  the 
manufacture   and   treatment   of   compositions   containing 

.     C.  F.  Boehringer  und  Soeluie.     Fr.  Pat.  377,964, 

July  25.  1906. 
The   use    of   nrtifioinl    eonindiun    (fu'^'^'I    aluniin!i)    in    the 
manufacture  of  ceramic  goods,  was  claimed  in  Gcr.  Pat. 


160,780  of  1901  (this  J.,  1905,  1016).  It  is  now  found 
that  the  character  of  the  products  can  be  modified  in  many 
ways  by  the  use  of  alumina  which  has  been  mixed  and 
fused  with  natural  or  artificial  oxides  of  other  metals  or 
of  metalloids,  and  the  preparation  and  use  of  such  mixtures 
forms  the  object  of  the  present  patent. — A.  S. 


Yessds  indifferent  to  changes  of  temperature.  H.  Hidding. 
Ft.  Pat.  377.171,  April  26,  1907.  Under  Int.  Conv., 
Dec.  8,  1906. 

The  liability  of  clay  vessels  to  crack  when  heated,  is  due 
to  the  molecular  tension  of  their  walls.  To  overcome  this 
defect  the  walls  of  the  vessels  are  formed  of  three  or  more 
superposed  layers  having  different  physical  and  chemical 
properties.  The  intermediate  layer  or  layers  are  formed 
of  a  more  porous  material  than  the  others. — W.  H.  C. 

Enamel  or  metal  coatiTigs  from  enamelled,  or  metal  coated 

ware  ;    Process  for  removing  .     G.   Spitz,   Briinn, 

Austria.     Eng.  Pat.  5273,  March  5,  1907. 

See  Fr.  Pat.  370,986  of  1906  ;  this  J.,  1907,  257.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND    CEMENTS. 

Patexts. 

Brichs  and  the  like  ;    Drying  and  burning  .     A.   A. 

Gery,  Reading,  Pa.     Eng.  Pat.  629,  Jan.  9,  1907. 

By  means  of  a  movable  partition  a  part  of  the  ttmnel^in 
which  the  bricks  are  burnt,  is  converted  into  a  closed 
drying  chamber,  through  which  the  bricks  are  made  to 
pass  first  of  all.  Heated  air  under  pressure  is  passed  into 
the  lower  part  of  this  chamber  at  the  centre,  and  passes 
out  through  restricted  outlets  in  the  lower  parts  of  the 
side  wall. — A.  G.  L. 


Building  materials  :   Artificial .     A.  Seigle.     Fr.  Pat. 

377,315,  July  6,  1906. 

Two  parts  of  calcined  calamine,  containing  about  40  per 
cent,  of  zinc,  and  3  parts  of  siderite,  calcined  in  an  in- 
different or  reducing  atmosphere,  and  containing  about 
40  per  cent,  of  iron,  are  mixed  with  15  to  20  parts  of  lime  ; 
to  one  part  of  this  mixture  are  added  about  15  parts  of 
sand,  or  of  blast-furnace  slag,  kieselguhr,  etc.,  and  the 
whole  is  gradually  moistened  with  a  solution  containing 
30  to  60  erms.  of  sodium  and  calcium  chlorides  per  litre. 
The  mass  is  moulded  into  bricks,  tiles,  etc.,  and  heated  for 
8  to  10  hours  in  steam  under  a  pressure  of  7  to  8  kilos, 
per  sq.  cm. — A.  G.  L. 


Wood  ;  Process  for  the  impregnation  of under  hydraulic 

pressure,  using  salts  of  heavy  metals  and  compounds  of 
ahnnininm.  E.  Marmetschke  and  H.  Briining.  Fbr. 
Pat.  376.798,  April  16,  1907.  Under  Int.  Conv., 
April  17,  1906. 

The  impregnation  of  the  wood  under  hydraulic  pressure 
by  solutions  of  zinc  chloride,  copper  sulphate,  or  alumi- 
nium subiliatc  or  acetate,  is  carried  out  between  the 
limits  of  temperature  at  which,  on  the  one  hand,  albumin 
coagulates  and.  on  the  other,  free  acids  having  a  destruc- 
tive action  on  the  wood  fibre,  are  formed  from  the  solutions, 
viz.,  between  60°  and  9H°  C. — A.  G.  L. 

Plaster  and  other  similar  materials  ;    Process  of  burning 

and  dehydrating .     C.  Chauflert.     Fr.  Pat.  376,878, 

April  18,  1907. 

Th£  loss  of  weight  of  the  material  treatod,  <lue  to  the 
removal  of  the  water  it  contains,   is  utilised   to  control 
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nutomatically  the  supply  of  the  material  to,  and  its  removal 
from  the  ves.<t>l  in  which  the  burninz  takes  place.  For 
this  purpi->se  the  vessel,  in  which  the  dehydration  is  carried 
out.  is  mounted  ui>on  an  axis,  in  the  path  of  a  stream  of 
hot'cas^'s,  and  is  capable  of  turning  upon  its  axis,  without 
«tTev-tinc  its  weight.  A^  soon  as  each  batch  of  material 
ha.s  diniinish'Hl  in  weight  to  the  required  amount,  a 
svstom  of  levers  comes  into  operation,  and  opens  a  door 
through  which  the  treated  material  passes  out  from  the 
▼«»sel.  and  also  o|H>ns  another  door  through  which  fresh 
material  can  pa.<is  into  the  vessel. — W.  C.  H. 

Cement  ;   Process  for  calcining  the  raw  maicrial  for  mami- 

faduring" .     C.  Hocke,  Hamburg,  Germany.     Eng. 

Pat.  27.059,  Nov.  28,  1906. 

S«B  Fr.  Pat.  372.219  of  1906  ;  this  J.,  1907,  012.— T.  F.  B. 


X-— METALLURGY. 

Mercury  deposits  in  South  Africa.     South  African  Mines, 
July  13,  1907.     [T.R.] 

Thxrb  are  fairly  extensive  mercury  deposits  in  the 
Transraal.  which"  promise  to  be  capable  of  supplying  all 
the  necd.s  of  the  gold-mining  interests.  Mercury  claims 
in  the  eastern  Transvaal  and  near  Hector  Spruit  on  the 
Delagoa  Bay  line,  have  been  worked  to  a  small  extent. 
The  most  promising  deposits,  however,  consist  of  two 
blocks  of  claims  belonging  to  the  Campbells  Mercury, 
Ltd..  and  are  located  about  18  miles  from  Hector  Spruit. 
On  the  northern  block  of  claims  is  a  creek  in  which  native 
mercury  has  been  found.  The  native  metal  assays  three 
to  four  ounces  gold,  and  two  day.s'  sluicing  yielded  40  lb. 
of  mercury  ;  but  it  is  not  stated  from  how  much  material 
this  came.  There  are  two  creeks  which  contain  native 
meccury.  and  at  their  intersection  the  amount  present  is 
greatest. 


Irvn  ;  Report  of  the  Committee  on  the  standard  methods  for 

the   analysis    of    .     Trans.    Amer.    Foundrymen's 

Amoc.,  Mav  20—24,  1907.     J.  Amer.  CTiem.  Soc.,  1907, 
29,  1372—1376. 

Dtiermination  nf  silicon.     One  grm.  of  metal  is  treated 
with  30  CO.  ol   nitric  acid  of  sp.   gr.    1-13  and  5  c.c.   of 
concentrated  sulphuric  acid,  and  eva})orated  until  fumes 
•re  no  longer  evolved.     The  residue  is  treated  with  water. 
and  after  boiling  until  all  ferrous  sulphate  is  dissolved, 
the   wjlution   is   filtered   through   an   ashless   filter,   using 
•  cone.     The  insoluble  matter  is  washed  once  with  hot 
w.'^-     ■■■■-    with   hydrochloric   acid,   and   three   or   four 
ti:  ■  ot   water,  then   ignited  and   weighed.     It   is 

n'-  ■   tM  with  ft  few  drops  of  sulphuric  acid  and 

4  or  6  c.c.  of  hydrofluoric  acid,  ignited  slowly,  and  again 
wvi^ted.     DtttrmintUion    of    sulphur.     Three    grms.     of 
Atumffi  axe  dinvjlvpfl  nlowly  in  concentrated  nitric  acid 
ill  a  eoYVred  platinum  dinh.  2  m'ms.  of  potaK.siuiii  nitrate 
an  then   added,   and   the   whole   evaporated   to  dryness 
and.  ignited    at    red    heat    over    an    alcohol    lamp.      The 
T*»iAw  i»  tn-at*^!  with  ."iO  r.r.  of  a   1    y>er  cent,  solution 
f/f  widium  carlionate.   Ixnled  for  a  few  minutes,  filtered, 
and  the  filtrr  waahed  with  a  hot  1   jkt  cent,  solution  of 
s^"'  '   rnate.     The  filtrate  is  acidifiefl   with  hydro- 

f\  nd  rvafffrt'ated  to  dr>-neH.«,  the  residuf;  treated 

Wi*:  I A  water  and  2  c.r.   of  c'f)ncent  rated   hydro- 

chloTK  acid,  filt<*red.  and  the  filtrate  and  wnHhings  diluted 
to    ino   f  r  .    h''ated    to    iKiiling,    and    jirecipitnted    with 
Ui-  '  Ae.     iMUrmination  of  phf»sphortis.  Two  grms. 

('  -  f  m»-t*l  »re  diH>*f)lved  in  5^)  c.c.  (or  2!)  c.c.) 

of  iiiiii.    ...  ..J  'f  •;     i'r    1-13.   10  c.c.  (or  5  c.c.)  of  hydro- 

cUorie  arid  ir.  -;'|.«1.  and  the  ifilution  evaiiorated  to 
drTn«-«A  Tl.'-  r<-i<iii>-  iH  heatwl  until  free  frr)m  acid, 
f  n  'Jit — .3<)  c.c.   of  Cfincentrated   hydrrK-hlorio 

a/  to  abottt  60  c.c,  and  filtered.     The  filtrate 

ari'i    >  -.'%  kre  evaporated  to  about  26  c.c,  20  c.c.  of 


nitric  acid  of  sp.  gr.  1-2  are  added,  the  whole  is  evaporated 
until  a  film  begins  to  form,  when  a  further  30  c.c.  of  nitric 
acid  are  added,  and  the  solution  again  evaporated  until 
a   film   begins  to  form.     The  solution   is  now  diluted  to 
about   150  c.c.   with   hot  water,   and   allowed   to  cool  to 
70° — 80°  C,  when  50  c.c.  of  molybdate  solution  are  added. 
After  agitating  for  a  few  minutes,  the  precipitate  is  collected 
in   a   tared   Gooch   crucible   having  a   paper  disc   at   the 
bottom,  washed  three  times  with  a  3  per  cent,  solution 
of  nitric  acid  and  twice  with  alcohol,  and  dried  at  100° — 
105°  C.     The  molybdate  solution  is  prepared  by  dissolving 
100  grms.  of  molybdic  acid  in  250  c.c.  of  water,  with  the 
addition  of   150  c.c.   of  ammonia,   and,   after  solution   is 
complete,  of  65  c.c.  of  nitric  acid  of  sp.  gr.   1-42.     This 
is  poured  slowly  into  a  cool  solution  of  400  c.c.  of  con- 
centrated nitric  acid  in  1100  c.c.  of  water,  and  two  drops 
of  ammonium  phosphate  solution  are  added.     Determina- 
tion of  manganese.     1-1   grms.   of  drillings  are  dissolved 
in  25  c.c.  of  nitric  acid  of  sp.  gr.  1-1 3,  and  the  solution  is 
filtered  into  an  Erlenmeyer  flask,  the  filter  being  washed 
with  30  c.c.  of  the  same  acid.     The  cold  solution  is  treated 
with  about  0-5  grm.  of  sodium  bismuthate  until  a  per- 
manent pink  colour  forms,  then  heated  until  the  colour 
disappears,    and    sulphurous    acid    or    ferrous    sulphate 
solution    added    until    the    liquid    is    clear.      After    again 
heating,   until   all  nitrous  fumes  have  disappeared,    the 
solution  is  cooled  to  15°  C,  and  an  excess  (about  1  grra.) 
of  sodium  bismuthate  added.     After  stirring  for  2 — 3  mins., 
50  c.c.  of  water  containing  30  c.c.  of  nitric  acid  per  litre, 
are  added,  the  solution  is  filtered  through  an  asbestos 
filter,  and  the  latter  washed  with  50 — 100  c.c.  of  the  weak 
nitric   acid.     The   filtrate    is   treated   with   an   excess   of 
ferrous   sulphate  and  titrated   back  with   permanganate. 
Determination   of  total   carbon.     The   train   of  apparatus 
consists  of  a  preheating  furnace  containing  copper  oxide, 
followed  by  potassium  hydroxide  solution  (sp.   gr.    1-2), 
calcium  chloride,  and  the  combustion  furnace  and  tube, 
which  latter  contains  4 — 5  ins.  of  copper  oxide  between 
platinum  gauze  plugs  (the  plug  to  the  rear  of  the  tube 
is  at  about  the  point  where  the  tube  emerges  from  the 
furnace),  and  a  roll  of  silver  foil,  2  ins.  long.     The  train 
after  the  combustion  tube  consists  of  anhydrous  copper 
sulphate,,   anhydrous  cuprous  chloride,  calciutn  chloride, 
and  a  single  bulb  containing  potassium  hydroxide  solution, 
with  an  exit  tube  filled  with  calcium  chloride.      One  grrn. 
of  well-mixed  drillings  is  dissolved  in  100  c.c.  of  potassium 
copper  chloride  solution  (1  lb.  of  the  salt  in  1  litre  of  water) 
and  7-5  c.c.  of  concentrated  hydrochloric  acid,  and  the 
solution  filtered  through  asbestos.     The  beaker  in  which 
the  metal  was  dissolved  is  washed  with  20  c.c.  of  hydro- 
chloric acid  (1  :  1),  and  the  carbon  is  washed  on  to  the 
filter  with  the  .same  acid.     The  filter  is  washed  free  from 
acid  with  warm  water,  and  dried  at  95° — 100°  C.     After 
making   a   blank   trial   with   the   combustion   apparatus, 
the  filter  and  carbon  are  placed  in  the  ignition  tube,  and 
the  preheating  furnace  and  the  portion  of  the  combustion 
furnace  containing  the  copper  oxide  are  heated,  and  air 
or  oxygen  drawn  through  at  the  rate  of  three  bubbles 
per  second.     The  combustion  is  continued  in  the  ordinary 
manner  for  30  mins.  with  air,  or  20  mins.  with  oxygen. 
The  supply  of  gas  is  then  cut  off  gradually,  the  oxygen 
supply    stopped,    and   air   drawn   through    for    10   mins. 
The  potash   bulb  is  weighed  after  5  mins.     The  use  of 
the   preheating   furnace   may    be   dispensed    with,   and   a 
Shimer  or  similar  crucible  may  be  used   in  place  of  the 
combustion  furnace.     In  the  latter  case,  the  crucible  is 
connected  with  a  copper  tube,  -fg  in.  diam.,  and  10  ins. 
long,   with  its  ends  cooled   by  water-jackets.     A  disc  of 
platinum  gauze  is  placed  in  the  centre  of  the  tube,  with 
silver   foil    (3 — 4   ins.)   on   the   side   towards  the  crucible 
and    copper    oxide    (3 — 4    ins.)    on    the   other    side.     The 
ends  of   the   tube  are   plugge<l    with   glass-wool,   and   the 
tube  is  heated  with  a  fish-tail  burner  before  the  aspirat  on 
of  air  is  started.     The  crucible  is  heated  with  a  blast-lamp 
for  the  same  time  as  given  for  the  combustion  furnace. 
Determination  of  graphite.     One  grm.  of  metal  is  dissolved 
in  35  c.c.  of  nitric  acid  of  sp.  gr.    1-13,  filtered  through 
asbcHtoH,  and  the  filter  washed  with  hot  water,  then  with 
potassium   hydroxide   solution   of   sj).   gr.    1-1,   and   again 
with    hot    water.     The   graphite    is   ignited    in    the   same 
manner  as  in  the  determination  of  totial  carbon. — A.  " 
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Mild  steel ;   Case-hardening  of .     C.  O.  Baanister  and 

W.    J.    Lambert.     L:on   and   Steel   List.,    Sept.;    1907. 
[Advance  proof.] 

SIiLD  steel  bars  were  hardened  in  the  usual  manner  for 
times  varying  between  2\  hours  at  a  temperature  of  871°  C. 
to  120  hours  at  982°  C.  Portions  from  each  bar  were 
quenched  in  water  from  a  temperature  of  843°  C,  and  the 
bars  themselves  were  slowly  cooled.  Photomicrographs 
were  then  obtained  from  the  soft  and  hard  specimens 
of  one  of  these  bars  (that  heated  for  120  hours  at  982°  C.) 
on  passing  from  the  outside  towards  the  centre,  and  these 
were  compared.  From  the  results  recorded,  the  authors 
consider  that  the  process  of  cementation  can  be  satis- 
factorily explained  on  the  solid  solution  theory  without 
considering  the  formation  of  sub-carbides. — C.  A.  W. 

Case-hardening.     G.     S.     Scott.     Iron    and    Steel    List., 
Sept.,  1907.     [Advance  proof.] 

The  most  suitable  temperature  for  case-hardening  was 
found  to  be  between  800°  and  900°  C,  as  above  this  range 
there  is  danger  of  overheating  the  metal,  and  a  lower 
temperature  is  ineffective.  Comparing  the  case-hardening 
qualities  of  a  nitrogenous  material,  such  as  burnt  leather, 
and  a  non-nitrogenous  material,  such  as  antliracite,  the 
author  found  that  with  the  former,  the  depth  of  pene- 
tration was  about  ten  times  as  great  as  with  the  latter 
for  a  4  hours'  treatment  at  900°  C.  The  theory  of  case- 
hardening  is  discussed,  and  experiments  were  made  to 
determine  the  part  played  by  nitrogen,  the  author  con- 
cluding that  nitrogen  causes  iron  to  assume  the  y-form, 
which  combines  more  readily  with  carbon  than  does 
a-iron.— 0.  F.  H. 


Iron  and  steel ;   Corrosion  of 

Cederholm,   and   L.    N.    Bent. 
1907.  29.  1251—1264. 


W.  H.  Walker,  A.  M. 
J.   Amer.   Chem.    Soc, 


The  authors  repeated  Moody's  experiments  (this  J.  1906, 
539)  with  practically  identical  results,  but  draw  different 
conclusions  therefrom,  the  non-production  of  rust  being 
found  to  be  due  to  the  protective  action  of  alkali  dissolved 
from  the  glass.  On  using  a  flask  of  Jena  glass  which  had 
been  previously  steamed  for  two  days  to  remove  easily 
soluble  alkali,  the  iron  corroded  in  presence  of  air  freed  from 
carbon  dioxide  almost  as  readily  as  when  exposed  to 
ordinary  air.  Moody's  experiments  in  which  chromic  acid 
was  used,  are  valueless,  since,  as  is  known,  solutions  of  j 
chromic  acid  or  potassium  bichromate  render  iron  passive 
and  inhibit  rusting.  This  passivity  is  retained  even  after  j 
the  iron  has  been  washed  with  pure  water  and  dried.  | 

Whitney's  electrolytic  theory  of  the  corrosion  of  iron  i 
(this  J.,  1907,  799)  depends  to  a  large  extent  upon  his  j 
statement  that  iron  will  dissolve  in  pure  water  free  from 
oxygen  and  carbon  dioxide.  The  authors  have  experi- 
mentally confirmed  this  statement,  and,  in  conjunction 
with  A.  S.  Cushmann,  have  devised  an  indicator  by  means 
of  which  the  electrolytic  nature  of  the  corrosion  of  iron 
can  be  plainly  shown.  The  indicator,  which  has  been 
named  ferroxyl,  consists  of  water  containing  phenol - 
phthalein  and  a  trace  of  potassium  ferricyanide,  and,  if  it  be 
desired  to  preserve  the  effects  produced,  stiffened  by 
means  of  neuti-al  agar-agar  or  gelatin.  On  immersing  a 
piece  of  bright  iron  in  this  reagent,  the  metal,  in  a  few 
minutes,  is  seen  to  be  divided  into  zones  of  opposite  polarity. 
Where  the  iron  is  anodic,  ferrous  ions  go  into  solution  and 
react  with  the  ferricyanide,  with  the  production  of  Turn- 
bull's  blue,  whilst  where  the  iron  is  cathodic,  hydrogen  is 
liberated,  and  the  hydroxyl  ions  concurrently  formed, 
produced  a  red  colour  with  the  phenolphthalein.  The 
primary  function  of  oxygen  in  the  corrosion  of  iron  is  to 
depolarise  those  cathodic  portions  of  the  iron  which  tend 
to  become  coated  with  a  film  of  hydrogen,  and  thus  to 
allow  solution  of  the  anodic  portions  of  the  iron  to  become 
continuous.  A  secondary  effect  of  the  oxygen  is  to 
oxidise  the  dissolved  ferrous  ions  and  thus  lead  to  the 
precipitation  of  ferric  hydroxide.  The  rapidity  of  cor- 
rosion of  iron  in  water  is  a  linear  function  of  the  partial 
pressure  of  the  oxygen  in  the  atmosjihere  above  the  water. 
Further  suppoit  for  the  electrolytic  theory  of  the  corrosion 


of  iron  was  found  in  the  results  of  experiments  which 
showed  that  areas  with  marked  differences  of  potential 
exist  in  far  greater  number  upon  the  surface  of  a  piece  of 
iron  prone  to  corrosion  than  upon  iron  which  is  resistant 
to  corrosion. — A.  S. 

Metals  of  the   rare  earths,  and  earth-acid'!  7    Preparation 

of and  their  application.     IV.     Metallic  calcium. 

W.   Muthmann,  L.   AVeiss,  and  J.   Metzger.     Annalen. 
1907,  355,  137—143. 

Commercial  "letallic  calcium  is  always  coated  with  a  layer 
of  calcium  chloride,  and  contains  varying  quantities  of 
chlorine  compounds.  A  considerable  proportion  of  the 
adhering  calcium  chloride  can  be  removed  with  absolute 
alcohol,  and  the  rem;  inder  can  be  separated  by  heating 
the  metal  in  a  closed  iron  bomb  in  a  furnace  ;  the  re- 
melting  is  accelerated  by  the  addition  of  some  calcium 
fluoride.  Li  this  way,  metal  containing  99-44  per  cent, 
of  calcium,  and  0-25  per  cent,  of  alumina  and  sUica, 
is  obtained.  The  authors  found  the  mean  value  of 
1-41.53  for  the  specific  gravity  of  re- melted  metal  containing 
99-44  per  cent,  of  calcium,  which  is  lower  than  the  values 
found  by  Arndt  and  Setlik  (1-54—1-58).  The  heat  of 
combustion  of  Bitterfeld  calcium  in  fine  chips  was  deter- 
mined in  a  Mahler's  bomb,  and  was  found  to  be  80-097  cals. 
per  grm. -equivalent.  Fused  sodium  chloride  is  reduced 
by  calcium  at  about  950°  C,  yielding  a  product  containing 
98-61  per  cent,  of  sodium,  and  0-85  per  cent,  of  calcium. 
Potassium  chloride  is  reduced  at  1200° — 1600°  C,  potas- 
sium with  a  small  content  of  calcium  and  a  considerable 
amount  of  chlorine  in  the  form  of  sub-chloride  being 
obtained.  A  hard  alloy  was  obtained  from  16  grms.  of 
calcium  and  120  grms.  of  barium  chloride,  and  after 
1  hour's  heating,  contained  16-02  per  cent,  of  barium  and 
82-33  per  cent,  of  calcium.  With  longer  heating  the 
content  of  barium  increa^^ed.  These  alloys  oxidise  very 
quickly  in  the  air,  and  reduce  permanganate  solution 
almost  at  once.  Similar  products  were  obtained  from 
strontium  chloride,  but  .with  rather  higher  percentages 
of  strontium.  On  fusing  together  equal  weights  of  sodium 
and  calcium,  the  regulus  formed  two  layers,  the  upper 
of  which  was  a  soft,  silvery,  malleable  mass  with  a  small 
calcium  content  (about  20  per  cent.),  and  the  lower  a 
hard  alloy  rich  in  calcium  (about  80  per  cent.).  The 
metals  alloy  together  when  hot.  but  tend  to  separate  in 
the  cold.  With  potassium  no  homogeneous  product*  could 
be  obtained.  By  heating  fragments  of  calcium  with  an 
excess  of  dry  cryolite  in  a  bomb  in  a  wind-furnace,  for 
two  hours  al  a  red  heat,  a  mass  of  metallic  aluminium, 
free  from  calcium,  was  obtained.  B3'  the  action  of  metallic 
calcium  upon  calcium  borate  in  a  bomb  at  above  1400°  C, 
a  partially  melted  product  of  a  black  colour,  and  a  smaller 
quantity  "of  a  brown,  sintered  substance  were  obtained. 
By  treatment  with  acetic  acid  the  mass  becomes  brown 
and  the  calcium  boride  can  be  separated  ;  it  corresponds 
with  the  formula.  B^Ca,  and  appears  to  be  a  mixture  of 
amorphous  boron,  and  the  compound,  B^Ca,  prepared  by 
Moissan  by  the  action  of  aluminium  and  sugar  charcoal 
upon  calcium  borate.— W.  C.  H. 

Alloys  of  tin  or  antimom/  ;•  Method  of  analysis  of  some . 

A.  Berg.     Bull.  Soc.  Chim.,  1907,  1,  905—909. 

The  process  is  based  on  the  conversion  of  the  metals  into 
sulphides  by  heating  them  with  a  mixture  of  equal  parts 
of  anhydrous  sodium  carbonate  and  sulphur.  On  treating 
the  resulting  mass  with  water,  tin,  antimony,  and  arsenic 
dissolve  in  the  form  of  sulpho-salts,  whilst  most  other 
ii  etals  remain  behind  in  the  form  of  insoluble  sulphides. 
Lead-tin  alloi/s,  tinned  i/^arc— 0-5  grm.  of  the  alloy  is 
mixed  in  a  porcelain  crucible  with  about  six  times  its 
weight  of  the  mixture  of  sodium  carbonate  and  sulphur, 
and  heated  at  first  eently  and  afterwards  to  bright  redness 
for  5  minutes.  .After  cooling,  the  ma.ss  is  taken  up  with 
water,  filtered,  and  the  insoluble  load  sul])hide  washed 
with  water  containing  a  few  drops  of  animoniun»  sulphiite. 
The  filtrate  is  acidulated  with  hydrochloric  acid,  the 
mixture  of  tin  sulj)hide  and  sulphur  filtered  off.  and  the 
tin    determined    as    oxide.     The    lead    is    determined   as 
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sulphate.  If  iron  is  jiresent  iii  the  insoluble  suh^hides, 
Uiee«>  »re  re-dissolved,  and  the  lead  precipitated  as  sulphate. 
The  process  may  l>e  used  for  tne  detection  of  foreign 
meUds  in  tin.  If  iron  be  present,  the  solution  of  the  tin 
Bulpho-salt  is  coloured  dark  green  by  colloidal  iron  sulphide. 
The  methixl.  with  slight  nioditications,  may  also  be  used 
for  the  anal_>>is  of  lead-antimony  alloys  and  bronzes  and 
other  tin  allo\-s  (Darcet's  alloy,  VWxjd's  alloy,  etc.). — A.  S. 

TeUurium-tin  alloys.     H.  Far.    J.  .Amer.  Chem.  Soc,  1907, 
29,  12tx)— 12t)S. 

Thi  freering-point  diagram  of  tin-tellurium  alloys  is 
Terj-  similar  to  that  of  lead-tellurium  alloys  (this  J.,  1902, 
617).  The  two  metals  form  the  compound,  SnTe,  which 
melts  at  769^  C,  and  forms  a  eutectic  with  tellurium 
coDtaining  So  per  cent,  of  the  latter  metal,  and  a  eutectic 
with  tin  very  poor  in  tin.  It  has  been  found  also  that 
the  lead  compound,  PbTe,  forms  with  lead,  not  a  solid 
solution,  as  previously  stated  (loc.  cii.),  but  a  eutectic 
having  a  very  low  content  of  lead. — A.  S. 

MoffMe^Hm  ;     ExitUnee   of   "  passivity  "    with    .     R. 

Lohnstein.     Z.  Elektrochem.,  1907,  13,  613—614. 

HiCMSirsi  is  readily  attacked  by  acids  and  even  by 
many  salt  solutions ;  it  is  rapidly  dissolved  in  aqueous 
acetic  acid,  but  the  author  finds  that  the  addition  of 
potassium  bichromate  to  acetic  acid  solutions  prevents 
the  attack  of  the  metal.  With  a  5  per  cent,  solution  of 
acetic  acid,  the  addition  of  1  per  cent,  of  potassium 
bichromate  is  sufficient  to  maintain  the  pa.ssivity  of  the 
magnesium  ;  even  when  the  quantity  of  bichromate  is 
inaafficient.  the  attack  is  very  much  less  rapid  than  in 
pure  acetic  acid  solutions.  Addition  of  alkali-  or  alkaline- 
earth  salts,  such  as  chlorides  and  sulphates,  reproduces 
the  activity,  the  action  depending  upon  the  Quantity  of 
■alt  added.-R  S.  H.  ^         ^     ^  H  j 

Patekts. 

8Utl    alloys ;     Production    of    [self -hardening]    .     J. 

Churchward^  New  York-     Eng.  Pat.   18,792,  Aug.  22 

Sbb  vs.  Pat,  832,773  of  1906  ;  this  J.,  1906,  1050.— T.F.B. 

Irom  or  sled  ;  Trtatmtnt  [east-hardening]  of .     W.  R. 

HodgkinBon,    Blackheath,    Kent.     Eng.    Pat.     19.493 
Ang.  31,  1906. 

This  proccaa  for  case-hardening  iron  or  steel  consists 
caamtially  in  heating  the  metal  in  contact  with  a  gaseous 
■uztore  of  acetylene  and  ammonia,  j)referah]y  1  vol.  of 
tiw  frjrmer  to  2  voU.  of  the  latter.  The  iron"  or  steel  is 
haated  in  '  •^'  ""•'•  or  similar  rhnmU-r,  into  which  the 
§'•"•'*'■  'h**  notion  of  strong  ammonia  solution 

*■   «**''^  are   introduced  ;     or,   a    mixture   of 

^'^  '•  ammonium  chloride  may  be  placed 

^'  ''•»■.     The  ammonia  is  said  to  prevent 

***  rij"  '•<  m  the  acetylene,  and  probably 

foaMat^'  r    U)   form  cyanogen,  since   the 

carburiax:  ;.:    .ni   s^mie   nitrogen.     It   is   stated 

that  a  bar  of  mild  ntcel  of  \\  sq.  in.  wf.tional  an-.x  jind 
CQoUaiiog  0-<K  jier  cent,  of  carlxm,  when  exposed  to  the 
paraoa  mixture  ff^r  2fi  mins.  at  &Hi—CAnf  C,  is  car- 
ooriaed  to  the  bardneM  of  steel  containing  about  1  ner 
MBt.  of  carbon.— A.  S.  ^ 

MamfmtM   ittd ;    Mamufaeture  of    high   per-r^nt. 

C  H.  K«ImJ1,  Honrich.     Eng.   Pat.  2fJ,452,  Sept.   1 4, 

So  Fr.  Pat.  376.148  of  1907  ;  thia  J.,  1907,  874— T.  F.  li. 


trrjm  :    Mnl*r,nl  for  tiae  in   refining  ,  and  prrjcesi  of 

;-  ■■'■    same.     H.    W.    Lash,    fl'vland.     US 

I  .S^pt.  S.  \»n. 


8»s  K«g.  Pat.  3i7  of  1907;    thia  J,  1907,  606.— T.  F.  15. 


Ore  roasting  and  volitilizing  furnace.     S.  I.  Clawson,  Salt 
Lake  City,  U.S.A.     Eng.  Pat.  19,229,  Aug.  28,  1906. 

See  U.S.  Pat.  829,843  of  1906  ;  this  J.,  1906,  934.— T.  F.  B. 

Gold  ores  ;    Machine  for  treating  .     J.   D.   Pulbrook 

and  H.  N.  de  Wilde.     Fr.  Pat.  376,786,  March  6,  1907. 

The  machine  consists  of  a  long  inclined  box,  resembling  the 
ordinary  sluice-box,  mounted  on  rockers,  and  provided  at 
the  lower  end  with  amalgamated  plates  in  the  form  of 
troughs.  The  material  imdergoes  a  preliminary  disinte- 
gration in  an  additional  box  placed  at  the  head  of  the 
machine. — 0.  F.  H. 


Sxdphide  ores  containinff  zinc  ;  Treatment  of .  R.  W.  E. 

Maclvor  and  M.   Fradd,   London.     Eng.   Pat.    19,130, 
Aug.  27,  1906. 

Complex  zinc  ores,  e.g..  Mount  Read  ore,  is  roasted  at 
.such  a  temperature  as  to  convert  the  zinc  sulphide  into 
sulphate  and  oxide,  and  to  decompose  any  iron  sulphate 
formed.  The  roasted  mass  is  then  treated  with  a  solution 
of  calcium  chloride  into  which  sulphur  dioxide  is  passed  : 
zinc  chloride  remains  in  the  solution,  and  calcium  sulphate 
and  sulphite  are  precipitated.  The  solution  is  next  heated 
to  recover  the  sulphur  dioxide  existing  as  calcium  bisul- 
phite, after  which  it  is  filtered.  The  residue  may  be 
treated  for  silver  and  gold.  To  the  solution  is  then 
added  lime,  which  precipitates  zinc  oxide,  with  regenera- 
tion of  calcium  chloride  solution. — A.  G.  li. 


t    MetaU  from  [zinc-lead  sulphide]  ores  ;  Extraction  of . 

;       J.  J.  C.  Femau,  London.     Eng.  Pat.  24,905,  Nov.  6, 
j        1906. 

I    Molten  iron  is  caused  to  circulate  between  an  air-tight 
working  chamber  and  a  superheating  chamber,  and  zinc- 
lead  sulphide  ores  are  introduced  into  the  v/orking  chamber. 
The  zinc  is  volatilised  and  the  vapours  are  passed  through 
j   a  mass  of  incandescent  carbon  to  a  condenser.     The  lead 
i    settles  to  the  bottom  of  the  molten  iron  in  the  working 
I    chamber,   and  is  tapj)ed  off,   and  iron  sulphide  (matte) 
is  also  withdrawn,  from  time  to  time,  from  the  surface 
of  the  molten  metal. — A.  S. 

Zinc  ;  Process  for  obtaining  metallic ,  and  apparatus 

J       therefor.    W.  P.  Thompson.  Liverpool.    From  G.  Mojana, 
!        Milan,  Italy.     Eng.  Pat.  28,575,  Dec.  14,  1906. 

j    The   process   consists   in   mixing  the   zinc   ore   or   other 

I  zinciferous  material  with  charcoal  or  coke,  and  subjecting 
it  to  the  action  of  chlorine  gas  at  a  relatively  low  tempera- 
ture. The  apparatus  may  con.';ist  of  an  0|X!n  cylinder 
into  which  the  charge  is  introduced  at  the  top,  provided 
with  a  chlorine-supply  pipe,  and  also  with  a  central  pipe 
and  surrounding  jackets,  through  which  hot  furnace-gases 

I  are  caused  to  circulate.  Or,  two  cylinders  or  retorts  may 
be  used,  the  chlorine  escaping  from  one  being  passed 
through  the  other  before  discharging  it  into  the  atmosphere. 
The  reaction-])roduct  is  first  sifted  to  remove  the  charcoal, 

I  then  lixiviated ;  the  solution  is  filten  d,  treated  with 
oxidising  agents  and  substances  containing  zinc  oxide, 
and  the  resulting  solution  of  zinc  chloride  is  electrolysed. 

I  — A."S. 


Furnace  ;•  Automatic  ore-roaMing  .     W.   F.   Oesterle, 

Marion,  Ind.     U.S.  Pat.  864,330,  Aug.  27,  1907. 

The  furnace  comprises  a  feed-hoy)per  under  which  moves 
a  slide  having  a  rectangular  slot,  and  a  series  of  ore-roant  ing 
floorn,  each  provided  with  an  air-lork  and  a  rake  having 
a  (ir.p  pivot<^d  on  its  cross-bar.  lioth  slide  and  rakes  are 
moved  by  a  car  having  an  automatic  intermittent  recipro- 
cating motion.  This  motion  is  caused  by  a  rack  and 
pinion  together  with  a  tin  ing  device,  which  consists  of 
a  cam  mounted  on  a  shaft  with  a  worm-wheel  ;  the  cam 
actuates  a  lever  which  moves  a  sliding  clutch  on  a  shaft 
on  which  two  worm-wheels  rotate  in  op{)ositc  directions; 
these  wheels  arc  provided  on  their  inner  faces  with  teeth 
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which  engage  the  teeth  of  the  sliding  clutch.  The  whole 
mechanism  is  timed  so  that  the  car  moves  in,  then 
immediately  out,  and  then  remains  at  rest  for  a  given 
period. — A.  G.  L. 


Ores  ;;  Apparatus  for  treating  .     J.  C.  Hames,  Gold- 
field,  Nev.     U.S.  Pat.  864,042,  Aug.  23,  1907. 

The  apparatus  comprises  a  tank  having  a  stone  bottom 
and  fitted  with  an  agitator.  The  latter  consists  of  a 
frame  (of  electrically  conductive  material)  composed  of 
two  longitudinal  bars  mounted  on  wheels  which  move  to 
and  fro  on  opposite  walls  of  the  tank,  together  with 
hollow  cross-bars,  from  which  pipes  project  downwards 
to  and  through  a  series  of  stone  ploughs  or  mailers  which 
move  backwards  and  forwards  over  the  bottom  of  the  tank. 
A  layer  of  ercury  is  placed  in  the  tank,  and  ore  is  fed 
in,  at  one  end,  through  a  hopper  delivering  close  to  the 
bottom  of  the  tank.  The  pipes  extending  through  the 
ploughs  are  connected,  by  means  of  the  hollow  cross-bars, 
with  a  source  of  liquid-supply.  One  pole  of  a  source  of 
electric  current  is  connected  to  the  mercury,  and  the  other 
to  the  frame  of  the  agitator. — A.  S. 


Ores  7  Apparatus  for  concentrating  .     A.  S.  Elmore, 

Assignor  to  The   Ore  Concentration  Co.    (1905),    Ltd., 
Loudon.     U.S.  Pat.  865,334,  Sept.  3,  1907. 

See  Eng.  Pat.  184  of  1903  ;    this  J.,  1904,  22.— T.  F.  B. 


Colloids  ;  Process  for  the  production  of  [metallic]  bodies  and 

objects  of  all  kinds  with  the  use  of .     H.  Kuzel,  Baden, 

Austria.     Eng.  Pat.  6110,  March  13,  1907.     Under.  Int. 
Conv.,  AprU  30,  1906. 

See  Addition  of  March  9,  1907,  to  Fr.  Pat.  359,025  of  1905  ; 
this  J.,  1907,   1002.— T.  F,  B. 


Nickel  ores  or  other  material  containing  nickel  ;    Apparatus 

for  treating  with  carbonic  oxide .    C.  Langer,  Clydach, 

Assignor  to  The  Mond  Nickel  Co.,  Ltd.,  London.     U.S. 
Pat.  865,969,  Sept.  10,  1907. 

See  Eng.  Pat.  13,351  of  1905  ;  this  J.,  1905,  1113.— T.  F.  B. 


Metals;    Process  for  joining  or  soldering .     W.   S. 

Simpson.     Fr.  Pat.  376,868,  April  18,  1907.      Under  Int. 
Conv.,  Dec.  4,  1906. 

A  "  HAED  metal  "  such  as  iron  or  steel  may  be  joined  to 
a  "  soft  metal  "  such  as  aluminium,  lead,  copper,  etc.,  or 
their  alloys,  by  placing  the  two  metals  in  contact,  sur- 
rounding the  junction  with  a  layer  of  carbonaceous 
material,  such  as  coke,  coal  or  charcoal  made  into  a  paste 
with  water  and  treacle,  sugar  or  starch,  and  heating  to 
above  the  melting  point  of  the  soft  metal.  The  process 
may  be  used  for  plating  iron  or  steel  with  a  "  soft  metal." 

—0.  F.  H. 


Flux  for  brazing   metals  ;    Process  for  making   a . 

H.  F.  Strout.     Fr.  Pat.  377,168,  April  26,  1907. 

A  MIXTURE  of  borax  and  boric  acid  is  heated  to  a  high 
temperature  until  all  moisture  is  eliminated,  "  boiling  "  has 
stopped,  and  the  mass  on  solidifying  is  of  a  chalky 
character. — 0.  F.  H. 


Ores  ;   Process  for  briquetting  the  waste  of and  other 

similar  material.     A.  Raky.     Fr.  Pat.  377,257,  April  29, 
1907.  .       .     I  . 

The  briquettes  are  made  in  the  usual  way  with  lime  or 
other  hydraulic  cementing  material,  and  are  then  hardened 
by  being  subjected  to  high  pressure  in  the  presence  of 
steam,  or  to  high-pressure  steam^alone. — 0.  F.  H. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{A . )— ELECTRO-CHEmSTR  Y. 

High  temperatures  ;   Production  of by  the  "  Cascade  " 

system   of   electrically   heating   oxides.     B.    Saklatwalla. 
Z.  Elektrochem.,  1907,  13,  589—592. 

The  author  finds  that  tin  oxide  conducts  electrically  at 
comparatively  low  temperatures,  and  that  above  600°  C. 
its  conductivity  increases  only  very  slowly ;  this  oxide 
is  stable  up  to  1500°  C,  but  above  this  temperature 
sublimes  somewhat  rapidly.  The  electrical  conductivity 
of  magnesia  only  becomes  appreciable  above  1500°  C. 
The  author  proposes  to  construct  a  furnace  with  three 
steps  of  heating.  First,  nickel  wire  is  used  to  heat  the 
tin  oxide,  which  is  used  in  the  form  of  compressed 
cylinders,  until  it  becomes  sufiiciently  conducting.  This 
tin  oxide  in  turn  heats  up  the  third  step,  which  consists 
of  a  magnesia  tube.  Appropriate  platinum-iridium 
terminals  are  provided  for  each  of  the  oxides.  Each 
heater  is  independently  movable,  so  that  it  can  be  removed 
and  its  place  taken  by  a  suitable  heat  insulator,  so  soon 
as  the  next  heater  is  in  use.  Only  preliminary  experi- 
ments have  so  far  been  conducted. — R.  S.  H. 

Bleaching  process  [sulphite  wood  pulp] ;     Studies  on  the 

chemical     mechanism     of    the     [electrolytic']     .     J. 

Nussbaum  and  W.  Ebert.     See  XIX. 


Patents. 


Filaments  for  use  in  electric  lamps,  furnaces,  or  other 
apparatus.  The  British  Thomson-Houston  Co.,  Ltd. 
From  General  Electric  Co.  Eng.  Pat.  18,488,  Aug.  17, 
1906.     See  II. 


Metallic  compounds  ;  Method  of  purifying [Jor  electric 

lamp  filamenis\.  The  British  Thomson -Houston  Co. 
From  the  General  Electric  Co.  Eng.  Pal.  18,489,  Aug.  17, 
1906.     -See  IL 


Filaments  for  use  in  electric  lamps  or  other  apparatus  ; 

Conductive .     The   British   Thomson-Houston   Co. 

From  General  Electric  Co.     Eng.  Pat.  18,748,  Aug  21, 
1906.     See  II. 


Filaments  for  electric   incandescent  lamps ;  Supj)orts   for 

metallic .     A.  Lederer.     Eng.  Pat.  18.812,  Aug.  22, 

1906.     See  II. 


Electric  conductors  [incandescence  filaments]  of  refractory 
metal ;  Manufacture  of  .  The  British  Thomson- 
Houston  Co.,  Ltd.  From  General  Electric  Co.  Eng. 
Pat.  21,511,  Sept.  28,  1906.     See  IL 


Filaments  for  incandescence  electric  lamps;    Manufacture 

of  .     J.  Y.  Johnson.     From  Hollefreund  und  Co. 

Eng.  Pat.  21,654,  Oct.  1,  1906.     -See  IL 

Olow  bodies  for  lighting  and  heating,   made  of  difjlcidtly- 

fusible  metals  of  the  fijlh  and  sixth  groups,  with  addition 

of  oxides.     Allgem.  Klcktricitiits-Ges.     Fr.  Pat.  376,795, 
April  16,  1907.     -See  II. 

Filaments   for    incandescence    lamps    or   other    purposes ; 

Manufacture     of .       Ateliers     Thomson-Houston 

(Anciens    Etnbl.    Postel-Vinav).         Fr.     Pat.     376,870, 
April  18,  1907.     See  II. 
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Chtxytnie   acid  from   fclutions   of  sulphate   of   chro/nium  ; 

Process  for  recoirring  in  an  elect rulytical  matnier. 

Chem.  Fahr.  Buckau,  Magdeburg,  (^ermiinv-  Eng.  Pat. 
9630.  April  25,  liH)7.     Under  Int.  Conv.,"May  8,' 1906. 

Skk  Fr.  Pat.  377,027  of  1907  ;  following.— T.  F.  B. 

Chromic    acid;    Process    for    regenerating ,    by    the 

elerirolysis  of  chromium  fidphate.  Soc.  Chem.  Fabrik 
Bockau.  Fr.  Pat.  37T,l>27,  April  20,  1907.  Under  Int. 
Gmv..  May  S,  1906. 

Chkomioi  sulphate  is  obtained  during  the  oxidation  of 
iTjinii-  >',ib-t.inces  by  means  of  chromic  acid,  and  the 
lif.r  .>  ri  ^' lurated.  without  the  aid  of  a  diaphragm, 
by  iiiiployiiik:  iiu  electrolyte  containing  chromium  sulphate 
in  the  presence  of  an  alkali  sulphate  or  acetate,  or  a 
mixture  of  these. — B.  N. 


Pkogphorus  and  calcium  carbide  ;    Manufacture  of . 

J.  T.  Morehead.  l.eaksville,  N.C.,  Assignor  to  Willson 
Laboratory  Co..  New  York.  U.S.  Pat.  862,092,  July  30, 
1907. 

Calcicm  phosphate  mixed  with  lime  and  carbon  is 
subjected  to  electric  smelting  in  an  enclosed  furnace. 
The  carbon  is  present  in  sufficient  excess  to  form  calcium 
carbide,  and  the  resulting  vapours  are  condensed. 

— R.  S.  H. 


Calcium  carbide  product.  J.  T.  Morehead,  New  York, 
Assignor  to  Willson  Laboratory  Co.,  New  York.  U.S. 
Pat.  062.093,  July  3'J,  1907. 

Th«  product  described  is  a  metallic    carbide   containing 
■'  "       phosphide,    the   substances   being   intimately 

V  smelting  them  together  in  their  formation. 
,.v.   ,..  .Juig  al)stract.)— R.  SrH. 


FKrnacf  ;  Electric .     W.  G.  Clark,  New  York.  A.ssignor 

to    Electric    Furnace    Co.,    Portland,    Me.     U.S.    Pat. 
H65,016,  Sept.  3,  1907. 

Th«  walls  of  the  furnace  are  of  relatively  low  electrical 
re«i«tanre.  and  serve  as  one  of  the  electrodes.  The  other 
internal  electrode,  or  heater,  is  of  relatively  high  resistance, 
and  is  movable  in  and  out  of  the  furnace,  means  being 
proridcd  for  elevating  it.  The  lower  end  of  this  electrode 
terminates  in  a  foot-piece  of  less  resistance  than  the  body 
portion,  the  foot-piece  being  shaped  to  fit  the  furnace 
bottom  and  arranged  to  contact  with  the  walls.  An 
opening  is  provided  at  the  side  of  the  furnace,  near  to  the 
bottom,  for  the  removal  of  material. — R.  N. 


Carbon  or  graphite.  tlerJrfjdes  ;  Process  for  inrreaning  the 

durability  of ,  employed  in  the  electrolysis  of  aqueous 

mJutiom*.       Soc.    Chem.    Fabrik    Buckau.        Fr.    Pat. 
377,026.  Afrtil  20,  1907.     Under  Int.  Con  v..  May  8,  1900. 

Th«  pore*,  throughout  the  whole  of  the  electrode,  are 

filled  up  with   a   v't^A  conductor  of  electricity,   such  as 

vUWnntn.     n,<-  .l.rtrfKle  i.s  impregnated  with  a  solution 

■  ride,    and    afterwards   heated    to   a 

iy  high  to  decompose  the  salt. — B.  N. 

yUr'-j  ,  >jf   orygen  ;  Obtaining .      West- 

deutw'be   ThomaMphr>«phat-Werke  G.m.b.H.     Fr    Pat 
377.199,  Af/nl  26.   19^*7. 

Al».  or  a  mixture  of  nitrogen  and  oxygen  is  heated  to 

"  "■■■— -   -'  -•  I'-iHt  ](HKf'('.,  and  is  le<l  sufceHsively 

Ut    of   fU-rtric    ftrc«  ;     the    heat   of 
*  '1.    after  separation   of   the   nitrogen 

f.iMl*-*  (oriii<f<l.  b«:mg  utilised,  on  the  counter-current 
prmriple.  to  heat  fre^h  portirms  of  air  before  passage 
Uiroagh  the  eUetriesI  apparatus.— E.  H. 


Air  a7id  other  gases  ;  Process  and  apparatus  for  the  electrical 

treatment  of .     J.   H.   Bridge.     Fr.    Pat.    377,877, 

May  17,  1907. 

See  U.S.   Pats.   832,767  and  832,768  of  1906;    this  J., 
1906,  1053.— T.  F.  B. 


Electrolytic   apparatus.     P.    Borgnet. 
April  29,  1907. 


Fr.    Pat.    377,249, 


The  electrolytic  bath,  1,  is  provided  with  a  vertical 
partition,  3,  and  a  paddle-wheel,  2,  so  that  a  movement 
is  given  to  the  electroljrte  in  the  direction  of  the  arrows. 
The  cathodes,  4,  fioat  on  the  electrolyte,  and  are  only 
partially  immersed.  They  are  given  a  movement  of 
rotation  by  belts,  driven  from  a  horizontal  shaft  above 
the  bath,  which  work  in  the  grooves  near  to  the  ends 
of  the  pointed  cathodes.  Other  forms  of  cathodes  are 
described,  such  as  a  solid  cylinder  provided  with  floats 
at  its  ends,  or  the  cathode  may  have  a  propeller  or  screw 
fixed  to  it,  so  that  the  desired  rotation  is  obtained  from 
the  movement  of  the  electrolyte.  The  anodes  are  fixed 
below,  and  concentrically  with,  the  cathodes. — B.  N. 

Boron  ;  Manufacture  of .     Cie.  Fran9.  pour  I'ExpIoita- 

tion  des  Precedes  Thomson-Houston.     Fr.  Pat.  377,683, 
May  8,  1907.     Under  Int.  Conv.,  May  9,  1906. 

See  Eng.  Pat.  25,978  of  1906  ;  this  J.,  1907,  1015.— T.  F.  B. 


{B. ) — Electro-Metallurgy. 

Nickel  plate  ;    Study  of  the  causes  of  impure with 

'  special  reference  to  the  iron.  D.  F.  Calhane  and  A.  L. 
^  Gammage.  J.  Amer.  Chem.  Soc,  1907,  29,  1268— 
I.   1274. 

The  rusting  of  nickel  plate  on  prolonged  exposure  to 
moisture  is  due  to  small  amounts  of  iron,  the  presence  of 
which  is  accounted  for  by  the  necessity  of  using  in  the 
plating  process,  anodes  containing  iron  in  order  to  obtain 
.sufficiently  rapid  corrosion  to  furnish  the  necessary  nickel 
to  the  electrolyte.  A  study  of  the  conditions  under  which 
the  iron  is  deposited,  showed  that  when  using  the  ordinary 
compound  anode  containing  about  7-5  per  cent,  of  iron, 
the  amount  of  the  latter  element  present  in  nickel  plate 
will  average  about  0-10  to  0-14  per  cent.,  but  this  quantity 
is  increased  very  considerably  if  the  electrolyte  be  stirred 
or  the  electrodes  rotated.  If  the  anodes  are  surrounded 
by  bags  or  any  suitable  filtering  medium,  the  amount  of 
the  iron  contained  in  the  plate  is  reduced  to  about  one- 
half  (()-04— 0-05  per  cent.)  ;  the  use  of  the  bags  does  not 
appreciably  raise  the  voltage.  If  the  cathode  be  rotated 
there  is  a  surprising  deficiency  in  the  current-yield  of 
nickel  deposited,  this  deficiency  increasing  with  the  speed 
of  rotation. — A.  S. 


Patents. 


m 

oust^^H 

co.;«i 

1  nt\a  ^^ 


Furnaces  p^Electric .     The  British  Thomson-Houst 

(>)..     Ltd..     London.     From     General     Electric     Cc 
Schenectady,  N.Y.     Eng.  Pat.  26,867,  Nov.  26,  1906 

The  annular  crucible,  I,  of  refractory  material,  is  provided 
with  a  channel,   6,  the  charge  within   which  forms  the 


Oct.   15,   1907.] 


Cl.  XI.— ELECTRO-CHEIVIISTRY  &   ELECTRO-METALLURGY. 


1055 


secondary  circuit.  One  vertical  leg,  7,  of  the  core  passes 
centrally  through  the  crucible,  whilst  three  vertical 
legs,  8,  are  outside.  Between  the  crucible  and  the  leg,  7, 
is  a  space  in  which  is  coiled  a  copper  tube,  9,  the  turns 
being  insulated  from  each  other  and  from  the  core. 
Outside  the  crucible  is  a  similar  coiled  tube,  10,  and  the 
two  tubes,  acting  as  the  primary,  are  connected  together 
by  an  insulating  coupling,  so  as  to  form  a  continuous  tube 
through  which  water  is  circulated.  Each  coil  is  divided 
into  two  sections  by  an  insulating  diaphragm,  15,  the 
four  sections  being  connected  in  multiple,  and  electrically 
:«parated  by  insulating  couplings.  A  cable,  interrupted 
at  places  coinciding  with  the  couplings  in  the  pipe,  is 
provided  inside  the  tube,  in  order  to  carry  some  of  the 
current. — B.  N. 


Furnace  ;  Electric  resistance 
Pat.  376,821,  AprU  17,  1907. 
1906. 


.     F.  A.   Kjellin.     Fr. 

Under  Int.  Con  v.,  Oct.  19, 


The  secondary  circuit,  adapted  to  contain  molten  material, 
is  circular,  with  a  vertical  wall  of  stonework,  through 
which  the  core  passes,  dividing  it  into  two  large  chambers. 
The  latter  are  connected,  near  to  the  bottom,  by  narrow 
passages  which  pass  through  the  masonry,  the  slag  thus 
being  prevented  from  entering  the  passages. — B.  N. 


Furnace  ;  Electric .     J.  Bouneau. 

April  24,  1907. 


Fr.  Pat.  377,119, 


^^«mkkw.^<<^^^ 


The  electrodes,  e,  are  introduced  on  waggons  into  openings 
on  opposite  sides  of  the  furnace,  and  can  thus  be  easily 
replaced  by  taking  away  the  waggons  on  branch  lines, 
new  electrodes  being  brought  into  position  on  the  main 
lines  which  act  as  conductors  of  the  current.  The  material 
receives  a  preliminary  heating  in  the  chambers,  h  and  a. 


from  the  arc  and  from  the  gases  produced  in  the  reaction. 
The  reduced  material  falls  through  the  opening,  k,  intoja 
carbon  crucible,  m,  where  it  is  refined  by  submitting  it  to 
the  action  of  an  auxiliary  arc  produced  between  the 
electrodes,  o  and  m. — B.  N. 


Metallic    objects    destined    to  receive    metallic    coatings ; 

Process  for  the  preparation  of  .     A.   Levy,  Paris. 

Eng.    Pat.    4336,    Feb.    21,  1907.     Under   Int.    Conv 
March  1,   1906. 

See  Fr.  Pat.  372.842  of  1906  ;  this  J..  1907.  536.— T.  F.  B. 


Tin  I     Refining     electrolyticxdly,     particularly    for 

extracting  pure  tin  from  alloys,  wastages,  residues,  and 
the  like,  with  the  extraction  of  the  foreign  metals.  0. 
Steiner,  Krefeld,  Germany.  Eng.  Pat.  10,230,  May  2, 
1907.     Under  Int.  Conv.,  Feb.  1.  1907. 

The  electrolysis  is  carried  out  in  a  sodium  sulphide 
solution  (containing  preferably  10  per  cent,  of  the  salt) 
in  which  1  per  cent,  of  flowers  of  sulphur  is  dissolved 
before  use.  The  anodes  consist  of  the  impure  tin,  whilst 
the  cathodes  are  made  of  pure  tin.  The  temperature  of 
the  liquid  is  kept  at  about  90°  C.  ;  great  care  must  be  used 
not  to  exceed  the  maximum  drop  of  potential  between 
the  electrodes  of  0-2  volt,  and  not  to  stir  up  the  anode 
mud,  which  consists  of  the  foreign  metals.  The  current 
density  increases  with  increasing  concentration  of  the 
sodium  sulphide  ;  for  a  10  per  cent,  solution  it  is  0-5 
ampere  per  100  sq.  cm.  The  electrolyte  may  be  used  over 
again,  provided  that  a  little  fresh  sodium  sulphide  and 
another  1  per  cent,  of  sulphur  is  added  to  it. — A.  G.  L. 


Electric  smelting.  P.  L.  T.  Heroult,  La  Praz,  Assignor 
to  Soc.  Electro-Metallurgique  Francaise,  Froges,  France. 
U.S.  Pat.  861,280,  July  30,  1907. 

A  COLUMN  of  carbon  is  maintained  between  two  electrodes 
and  supports  the  charge  of  ore  until  the  latter  fuses,  when 
it  passes  through  the  highly-heated  carbon  and  becomes 
thereby  reduced.  A  quantity  of  lime,  or  other  refractory 
constituent,  in  excess  of  that  required  by  the  slag,  is 
introduced  with  the  charge  with  the  object  of  forming  a 
scale  on  the  walls  of  the  furnace  and  thus  reducing  the 
cross-section  of  the  zone  of  ftision.  In  this  manner  the 
energy  of  the  current  is  concentrated  to  any  desired 
extent.— R.  S.  H. 


Smelting  apparatus  3   Electric .     J.  C.  Young,  Jersey 

City,  N.J.     U.S.  Pat,  865,285,  Sept.  3,  1907. 

An  adjustable  carbon  forms  one  jwle,  and  a  series  of  spaced 
receptacles,  mounted  so  that  they  will  rotate  in  a  vertical 
plane,  form  the  other  pole  of  the  apparatus.  An  arc  may 
thus  be  established  or  interrupted  between  each  of  the 
receptacles  in  turn,  and  the  carbon.  A  movable  hopper, 
having  a  perforated  bottom,  is  adapted  to  feed  material 
to  the  arc,  the  material  being  agitated  and  forced  from  the 
hopper  by  suitable  means  of  rotation  within  it. — B.  N, 


Ferro-alloys  l    Process   of   reducing  compounds  and  pro- 
ducing low-carbon  .     E.   F.   Price,   Niagara  Falls, 

N.Y.     U.S.  Pat.  862,996,  Aug.  13,  1907. 

Molten  ferro-silicon,  high  in  silicon  and  low  in  carbon, 
is  obtained  by  electric  smelting  and  is  subsequently 
allowed  to  percolate  through  a  column  of  a  reducible 
compound  ot  the  metal  to  be  obtained.  The  charge  of 
the  reducible  compound  mixed  with  a  ba-sic  flux  is  heated 
independentlv  by  passing  an  electric  current  through  it 
from  electrodes  placed  at  the  top  and  at  the  bottom  of  the 
column.  The  silicon  serves  as  the  reducing  agent,  and  the 
iron  alloys  with  the  metal  produced  by  the  reduction. 

— R.  S.  H. 
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Eartk-alhili    [atbilittt-tarih]     nittaLi ;      Electrolytic     pro- 

dutiioH  of  .     G.  0.  Seward  and  F.  von  Kiigclgcn, 

Holcombe  Rock,  Va.,  Assignors  to  Virginia  Liiboratorv 
Co.,  X.Y.     U.S.  Pat.  S64,i»2S.  Sept.  3.  1907. 

Calcivh  is  obtained  by  electrolj-sing  a  fused  calcium  salt. 
tuing  a  submerged  catluxie.  the  cvirrent  density  at  the 
Utter  Wing  maintained  so  high  that  the  metal  is  formed 
in  a  molten  state  and  a.<oends  from  the  electrode.  Above 
the  cathoiie.  the  electrolyte  is  cooler,  and  the  temyx^rature 
of  the  metal  is  reduced  sufiiciently  to  prevent  it  burning 
in  contact  with  the  air.  thotigh  it  is  soft  enough  to  form 
a  coherent  ma.ss.  The  metal  aecumulates  within  a  water- 
cooled  receiver. — B.  N. 


Galmnufing  apparahu.     L.  Pott'hoff.     Fr.  Pat.   377,049, 
Aprfl  22,  1907.     Under  Int.  Conv.,  May  1,  1906. 

Thb  invention  refers  to  a  galvanising  bath  through  which 
the  material  is  {^tassed  by  a  conveyer,  and  delivered 
into  a  washing  vessel,  being  automatically  discharged 
from  the  latter  by  means  of  a  suitable  transporting 
•mmgenient.  Two  forms  of  apjiaratus  are  described, 
one  lor  small  objects,  and  the  second  for  longer 
articles,  such  as  rods,  tubes,  etc.  In  the  former  the  gal- 
rainising  bath  Is  provided  with  a  dram,  containing  the 
material  to  be  treated,  the  latter  being  retained  in  the 
drum  during  one  direction  of  rotation,  but  discharged 
through  a  pivoted  door,  when  the  drum  has  attained  a 
determined  position,  if  the  direction  of  rotation  be  reversed. 
In  the  second  form,  the  material  is  supported  on  sub- 
merged rails,  acting  as  cathodes,  brashes  pressing  on  the 
material  in  order  to  give  better  contact.  A  convever, 
provided  with  teeth,  moves  the  material  through  the  liquid, 
so  that  the  points  of  contact  with  the  rails  are  automatically 
changed.  The  weight  of  the  material  is  supported  at  the 
cnda  of  the  bath  by  rotating  arms,  which  work 
iDdependently  of  the  conveyer. — B.  X, 

£oppf  :    Production  of  hy  dectro-de position.     S.  0. 

^  Cowper-Coles.     Fr.  Pat.  377,884,  May  17,  1907.     Under 
Int  Conv.,  June  18,  1906. 

Sum  Eng.  Pat  13,972  of  1906 ;  this  J.,  1907,  622.— T.  F.  B. 


Xn.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Bone  fat  and  •'animal'  oil:  S'Apji  on .     H.  Dunlop 

-■\nalv?«t,  19<»7,  32,  317—320. 

H^**  ^"^  ■—^^^^'^  of  hon^e  fat  rendered  in  the 
Ubcrat'Tv  from  difT^rent  part*  of  different  animals  gave 
*■•    •  '""»!    ret-ulte  :— ^p.    gr.    at    15-5*^    C 

{**  'O  f'-9212;     free   acid   (4  samples)^ 

Y^**  ■  '  ''K'nification  value  (5  samples), 

IWWJ  to  1  Wollnv  value  (3  samples),  0-20 

to  0-35;   /'  •,  r  reading  at  25"  C.  (K  t-amples), 

a»^  to  64,-,  ;  K,<Ju.e  value  (8sample«),  H.'j-m  to  114-85; 
and  nn»»pfinifi»bl*  m«tt#.r  (5  Hamplex),  0-42  to  0-68  per 
«ait.     T>:<   ■  ■  ,(•«  are  remarkable,  l>eing  much 

*■•"•"  ■  recorded.     The  intense  vellow 

****'  of  aj.     ; .  ,,n  of  the  «nitaj)onifiable  matter 

•PKV*   t«   ^*  'tc   of  horw-   fat.     One  of  the 

•ampiW  r^vr  »  ,  ,r^  ^jth  Hulphuric  acid  resem- 

tima  -.u.*.^  obtained  with  nlightlv  oxidised  fish- 

»»▼*'  oljwrvation    l^ant    out  "U-wkowitsch's 

•*P*'"""   *•"*  '  -       line  hor**-**'  ff>ot  oil,  which 

JT,l!f^-  "      'Hm;  drymg  projR-rtieH 

***  "^  •*"  -need.  oili.  from  the  neck 

2^  jf^^.;  i'  "tir-ky  after  2  hours  at 

Z!t_              ,  -  '  ■'*■'■  ■*  ^"»T*'  exjxjuxm-  in  thin 

jr"*  ??•*■*•  ■"***  "howed  that  the  horse  oil 

trom  Ike  oeck  •-..-    „n.T,<,T  to  lard  and  tallow  oils' as  a 


lubricant.  The  mixed  fatty  acids  from  two  of  the  samples 
yielded  no  deposit  in  Hehner  and  Mitchell's  test  for  stearic 
acid. 

Commercial  "  animal  "  oU  : — A  lubricating  oil  prepared 
from  cheap  grades  of  tallow,  scrap  fat,  etc.,  is  sold  under 
this  name,  and  often  as  lard  or  tallow  oil.  Eight  samples 
believed  to  be  genuine  gave  iodine  values  of  66-3  to  77*6 ; 
sp.  gr.  at  15-5°  C,  0-914  to  0-9165;  and  viscosity  at 
21-1°  C,  330  to  460  seconds.  It  is  more  usual,  however, 
to  meet  with  commercial  animal  oils  having  a  sp.  gr.  of 
0-9170  to  0-9215  and  iodine  values  of  90  to  116,  many  of 
these  being  adulterated  with  seed  or  fish  oils,  and  others  of 
lower  sp.  gr.  containing  8  to  10  jjer  cent,  of  mineral  oil. 
The  amount  of  free  acid  in  30  commercial  samples  ranged 
from  0-70  to  22-0  per  cent.  For  a  preliminary  sorting 
test  the  author  recommends  the  use  of  the  Zeiss  refracto- 
meter,  a  reading  of  over  61°  at  25°  C.  indicating  a  high 
iodine  value  or  the  presence  of  mineral  oil.  For  the 
detection  of  as  little  as  one  per  cent,  of  the  latter,  Holde's 
test  is  advocated.  To  test  the  drying  properties,  a  thin 
film  of  the  oil  on  glass  is  exposed  for  24  hours  at  a  tempera- 
ture of  95°  to  97°  C,  and  then  tried  with  the  finger.  In 
the  case  of  genuine  tallow,  lard,  and  neat's  foot  oils  there 
should  be  no  apjjreciable  "  gumming,"  w^hereas  many 
samples  of  sp.  gr.  0-9170  to  0-9215  gave  sticky  films  in 
this  test.  The  hexabromide  test  will  detect  the  presence 
of  as  little  as  5  per  cent,  of  a  fish  oil,  but  the  phytosteryl 
acetate  test  has  often  to  be  relied  upon  for  the  detection 
of  seed  oils,  and  in  the  presence  of  small  amounts  of  mineral 
oil  it  is  often  difficult  to  obtain  the  correct  melting  points, 
even  with  the  assistance  of  Polenske's  method  of  separating 
mineral  oil  by  means  of  petroleum  spirit  before  acety- 
lation.  In  the  author's  experience  the  alcohols  are  so 
soluble  in  the  mineral  oil  solution,  that  an  insufficient 
quantity  is  left  for  subsequent  examination  even  when 
100  grms.  of  the  oil  are  used. — C.  A.  M. 


JfoMjnene  values  and  iodine  values  of  some  oils.     E.  Richter. 
Z.  angew.  Chem.,  1907,  20,  1605—1614. 

The  author  carried  out  experiments  to  determine  what 
proportion  of  sulphuric  acid  to  oil  gave  the  maximum 
rise  of  temperature  in  the  Maumene  test.  With  a  constant 
initial-  temperature  of  25°  C.  and  using  for  each  trial, 
10  c.c.  of  acid  containing  92-5  per  cent,  of  H2SO4,  and 
increa.sing  quantities  of  oil,  the  maximum  rise  of  tempera- 
ture was  obtained  with :  25 — 30  grms.  of  olive  oil  (up  to 
51°  C),  50  grms.  of  poppvseed  oil  (up  to  73-5°  C), 
20—30  grms.  of  rape  oil  (up  to  53-5°  C),  and  25—30  grms, 
of  arachis  oil  (up  to  52°  C). 

A  large  number  of  tests  in  which  the  starting  tempera- 
ture was  varied  between  10°  C.  and  50°  C.  gave  results 
which  lead  the  author  to  approve  of  Archbutt's  suggestion 
that  the  initial  temperature  for  the  Maumene  test  should 
be  about  20°  C. 

Exjxjriments  were  also  made  with  various  mixtures 
of  olive  oil  with  poppyseed,  rape,  and  arachis  oils. 

In  all  cases  the  observed  Maumene  values  fell 
much  below  those  obtained  by  calculation,  and  similar 
low  figures  for  the  mixed  oils  were  obtained  in 
determinations  of  the  acid  values  of  olive  and  poppy- 
seed  oils  and  of  mixtures  of  the  two.  It  waa 
also  found  that  on  mixing  olive  oil  with  15  per  cent, 
of  poppyseed  oil  in  the  Maumene  reaction-vessel,  both 
oils  having  previously  been  brought  to  25°  C,  a  rise  in 
temperature  in  one  case  of  0-3°  C.  and  in  another  of  0-4°  C. 
was  produced. 

Determinations  of  the  iodine  values  of  the  oils  were  also 
made,  the  methods  employed  being  those  of  Waller  and 
WiJH.  The  results  showed  that  with  Waller's  solution, 
a  minimum  excess  of  160  per  cent,  of  iodine  should  b« 
allowed  to  act  for  six  hours  in  order  to  obtain  a  maximum 
iodine  value,  whilst  a  corresponding  result  is  obtained 
in  two  hours  by  using  a  similar  excess  of  iodine  in  Wijs 
solution  ;  the  tests  should  be  kept  in  the  dark  during  the 
jjeriod  of  contact  otherwise  too  high  results  are  obtained, 
i'he  influence  of  a  considerably  varied  temj)erature  during 
the  contact  jKiriod  was  also  studied,  the  results  showing 
that  constant  figures  are  obtained  when  working  between 
1.5°  C.  and  26°  C.     It  was  found  that  the  iodine  value  of 
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the  mixed  oils  is  always  in  excess  of  theory  and  that  this 
divergence  is  greatest  when  there  is  a  wide  difference 
in  the  iodine  values  of  the  oils  forming  the  mixture. 
It  is  obvious,  therefore,  that  the  composition  of  a  mixture 
which  contains  an  oil  having  high  Maumene  and  iodine 
values  cannot  be  determined  accurately  from  these 
figures. — J.  A. 


Buiter-fat ;     The    iari/ta   value   of   — 
mant.     See  XXIII. 


E.    Ave-Lalle- 


Butter  and  other  fats  ;    Notes  on   Ave-LaUemanVs   baryta 
value  of .     M.  Fritzsche.     See  XXIII. 


Butter-fat ;     "  Caprylic     acid    values "     of  — 
Dons.     See  XXIII. 


Patents. 


Zinc  white  and  other  substances  [from  zinc  ores] ;    Process 

for  making .     J.  W.  Worsey  and  E.  Hoal.     Fr.  Pat. 

377,765,  May  13,  1907. 

See  Eng.  Pat.  19,839  of  1905  ;  this  J.,  1906,  1056.— T.  F.  B. 
(B.)— RESINS,  VARNISHES. 

Patents. 

Wood ;    Process  and  apparatus  for  the  extraction  of  by- 
products from  .     F.   Pope  and   W.  C.  Clark.     Fr. 

Pat.  377,646,  April  3,  1907. 

R-    K.       See  U.S.  Pat.  852,078  of  1907  ;  this  J.,  1907,  626.— T.  F.  B. 


Hydrocarbons  ;    Deodorising  .     G.  Ferrier.     Fr.  Pat. 

377,088,  April  23,  1907.     ^ee  III. 


Lubricating  oil  and  the  like  ;    Process  for  purifying > 

and  apparatus  therefor.     C.   Steimel,   Hennef  on  Sieg> 
Germany.     Eng.  Pat.  1450,  Jan.  19,  1907. 

See  Ft.  Pat.  373,858  of  1907  ;  this  J.,  1907,  768.— T.  F.  B. 


Oils ;    Conversion  of   drying   and  semi-drying into 

non-drying    oils.     C.     Dreymann.     Fr.     Pat.     377,262, 
April  29,  1907.     Under  Int.  Conv.,  May  1,  1906. 

DRYiNf;  or  semi-dr\-ing  oils  lose  their  drying  properties 
when  heated  for  from  15  minutes  to  2  hours  at  200° — 300°  C. 
in  the  absence  of  air,  and  the  process  may  be  accelerated 
by  the  addition  of,  say,  5  per  cent,  of  an  indifferent 
condensing  agent,  such  as  zinc  chloride  or  aluminium 
chloride.  Linseed  oil  thus  treated  also  loses  its  odour, 
and  yields  stable  soaps  which  hardly  turn  brown  on  keep- 
ing. By  the  same  process  tluid  petroleum  oils  may  be 
converted  into  lubricating  oils  of  greater  consistency. 

— C.  A.  M. 


Soap ;   Manufacture  of .     A.  F.  Thompson,  London. 

Eng.  Pat.  18,92.5,  Aug.  24,  1906. 

Claim  is  made  for  the  manufacture  of  bars  or  cakes  of 
soap  with  a  cruciform  inlay  or  inlays  of  a  different  kind 
•of  soap  ;   also  for  cutting  dies  for  making  such  inlavs. 

— C.  A.  M. 


JSoap ;    Manufacture  of  certain   kinds  of .     W.   N. 

Bacon,  London.     Eng.   Pat.  27,280,  Nov.   30,   1906. 

The  crystallised  sodium  monosilicate  described  in  Eng. 
Pat.  24,226  of  1905  (this  J.,  1906,  846)  may  be  employed 
in  the  saponification  of  oils  and  fats,  without  any  necessity 
ior  the  presence  of  resins  or  free  fatty  acids.  It  may  also 
be  used  as  a  filling  material  for  soaps. — C.  A.  M. 


XIII.— PIGMENTS,   PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(-4.)— PIGMENTS,  PAINTS. 
Patents. 

Lakes   [from   azo   dycsfuffs] ;     Manufacture   of   colouring 

matter .     Badische     Anilin     und     Soda     Fabrik, 

Ludwigshafen  on  Rhine,  Germany.     Eng.  Pat.  10,363, 

■  May  3,  1907.     Under  Int.  Conv.,  June  11,  1906. 

See  U.S.  Pat.  863,396  of  1907  ;  this  J.,  1907,  1020.— T.F.B. 


(C.)— INDIA-RUBBER,  &c. 

Para  rubber  ;    Cultivation  of  in  North-Ea.it    India, 

H.  H.  Mann.     Agric.  J.  of  India,  1907,  2,  273—276. 

The  results  of  tapping  some  ten  trees  of  Hevea  brasiliensis, 
planted  among  tea  plants  on  the  Dhulai  Tea  Estate, 
Hailakandi,  Cachar,  in  1897,  indicate  that  successful 
cultivation  of  Para  rubber  is  possible  in  this  district, 
though  it  has  proved  a  failure  in  other  parts  of  N.-E. 
India.  These  ti'ees  were  tapped  during  1906-7,  and 
yielded  an  average  of  one  pound  of  dry  rubber  of  good 
quality  per  tree,  between  December  and  March. — E.  W.  L. 

Assam    rubber   (Ficus   elastica) ;     The   tapping   of   . 

H.  H.  Mann.     Agric.  J.  of  India,  1907,  2,  277—279. 

By  making  vertical  incisions  in  the  bark  with  an  ordinary 
\-  or  |-inch  carpenter's  chisel,  in  rows  six  inches  apart, 
with  half  an  inch  between  each  incision,  and  conducting 
the  latex  into  a  cup  by  means  of  "  tea-lead  "  channels, 
pinned  below  each  row,  the  great  loss  of  bark,  amounting 
to  as  much  as  four  per  cent.,  entailed  by  the  use  of  the 
methods  hitherto  in  vogue  in  India,  is  avoided.  About 
a  third  of  the  latex  coagulates  on  the  cuts,  the  remainder 
running  into  the  cups,  whence  it  is  poured  into  longi- 
tudinally-split bamboos,  mixed  with  2  per  cent,  formalin 
solution,  and  allowed  to  coagulate.  Eight  trees,  planted 
in  1882,  gave  an  average  of  six  pounds  of  rubber  per  tree 
in  1905-6,  and  the  following  season  the  average  yield  was 
five  pounds  per  tree,  a  result  which  suggests  that  with 
the  new  method  of  tapping,  the  trees  may  be  tapped 
more  often  than  the  usual  once  in  two  or  three  years. 
It  is  found  that  more  latex  is  given  by  the  large  branches 
than  by  the  main  stem. — E.  W.  L. 

Caoutchouc  ;    Determination  of  in  cold-cured  rubber 

goods.     T.  Budde.     Gummi-Zeit.,  1907,  21,  1205—1208. 

The  determination  of  caoutchouc  by  way  of  caoutchouc 
tetrabromide,    which   has   given   good   results   with   raw 
rubbers,  is  now  applied  to  rubber  goods  vulcanised  with 
sulphur  chloride  and  free  from  heavy  metals.     The  pro- 
cedure is  as  follows: — To  0-1 — 0-15  grm.  of  material,  or 
more  if  poor  in  caoutchouc,  50  c.c.  of  carbon  tetrachloride 
are  added  and  allowed  to  act  for  24  hours.     Fifty  c.c.  of 
bromine  solution  (0  c.c.  of  bromine  and  1  grm.  of  iodine 
to  a  litre  of  carbon  tetrachloride)  are  then   introduced, 
and  the  mixture  is  occasionally  agitated  during  6  hours. 
Half  the  volume  of  absolute  alcohol  is  now  added.     -After 
settling,  the  sujiernatant  liquid,  with  as  little  as  possible  of 
precipitate,  is  poured  through  a  dried  and  weighed  tilter. 
i    The  residue,  if  poor  in  caoutchouc,  is  squeezed  and  rinsed 
'    with  a  mixture  of  two  parts  of  carbon  tetrachloride  and 
'   one  of  alcohol,  with  which  also  the  filter  is  washed.     With 
I  richer  material,  it  is  necessary  to  soak  the  residue  for 
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24  boors  in  30  c.c.  of  carbon  bisulphide,  precipitate  with 
60  CO.  of  light  jK>troleuiu  spirit,  and  rinse  with  alcohol. 
The  jsmjiU   ijuantity   of   nmttor  on   the   filter   is  dried   at 

fiiF 6»^'    C.  and    weighed    as   caoutchouc    tetra bromide ; 

tht*  weiiiht.  when  ujultiplied  by  the  factor  0-298.  gives 
the  weight  of  caoutchouc.  The  bulk  remaining  in  the 
tlask  t>  decomiKwed  by  boiling  with  10  c.c.  ot  fuming 
nitric  acid  in  presence  of  '23  c.c.  of  A'/S  silver 
nitrate  solution,  the  residual  dissolved  silver  being 
titratetl  back  by  Volhnrd's  methml.  The  bromine 
deternunntion  thus  carried  out  is  shown  to  give  the  same 
results  as  Carius'  method.  On  the  basis  of  the  equation 
3ai>  Br  =136  (-\oH,6  the  bromine  is  calculated  to  caout- 
chouc, and  the  total  caoutchouc  is  now  known.  Several 
possible  sources  of  error  are  discussed.  Resins,  oils  and 
anbstitutes  yield  no  insoluble  bromination-products, 
whilst  the  error  due  to  the  presence  of  chlorine  in  the  goods 
ia  negligible,  provided  the  rubber  is  not  too  highly 
ralcanised. — W.  A.  C. 


Ciioutchouc  ;    Direct  deUnnituiiioii   of in   vulcanised 

ntbUr  mixings.     S.  Axelrod.     Gummi-Zeit.,   1907,  21, 
1229 — 1231.     (Compare  preceding  abstract.) 

ChJ»  gnn.  of  the  sample  is  dissolved  by  heating  for  about 

2  hrs.  with  100  c.c.  of  petroleum  (b.pt.,  up  to  300°  C.) 
in  a  flask  fitted  with  a  reflux  condenser.  Ten  c.c.  of  the 
•elation  are  treated  with  5*)  c.c.  of  Budde's  bromine 
Bolation.  the  liquid  is  allowed  to  stand  for  3 — 4  hrs.  for 
the  precipitate  to  settle.  HH) — 150  c.c.  of  96  per  cent. 
Alcohol  are  added,  the  precipitate  allowed  to  settle  once 
more,  transferred  to  a  weighed  filter,  washed  with  a 
nurture  (1  :  I)  of  alcohol  and  carbon  tetrachloride,  then 
with  alcohol,  dried  at  about  60°  C  and  weighed.  From 
the  weight  so  obtained  is  deducted  the  ash  of  the  dried 
precipitate,  the  difference  representing  the  weight  of 
actual  bromo-derivative.  This  weight  multiplied  by  the 
factor  314  gives  the  percentage  of  pure  rubber  hydro- 
carbon in  the  original  sample,  this  factor  being  derived 
from  the  results  of  a  series  of  analyses  of  vulcanised 
rubber  bromides.  Good  results  were  obtained  on 
applying  the  method  to  five  different  rubbers  vulcanised 
with  10  per  cent,  of  their  weight  of  sulphur.  The  whole 
of  the  fulphur  of  vulcanisation  appears  to  be  present  in 
the  bromo-derivative.  which  can  therefore  be  used  for 
the  determination  of  the  vulcanisation-coefficient.  In 
three  instances  the  values  for  the  latter,  obtained  (a)  by 
direct  analyitis  of  the  vulcanised  rubber,  (b)  by  analysis 
of  the  bromide,  were  as  follows:  (a),  4-31,  3-81,  210; 
(h).  4-14.  3-*V2.  •2-21.  The  following  results  were  obtained 
»  ■  r.taining  4.  5,  4,  and  8  ingredients  respec- 
t  hvdrorarlwn.  41-42  (41-8),  46-20  (45-3), 

3  .  .....;  :i3-13    (22-83)    per  cent.,  the  figures  in 

1  r  .  ,         ving  the  calculated  values. — E.  W.  L. 


PaTE5T8. 

Caovtekowc,  gutta-percha,  and  halata  •  Process  for  extracting 

.     D.  Sandmann.     Fr.  Pat.  377,526,  May  6,  1907. 

Under  Int.  Conv.,  .June  1,  1906. 

Th«  coagulation  of  the  latex  is  effected  by  the  addition 
of  a  tmaJl  quantity  of  a  fluorine  compound,  such  as 
hjdroflnoric  or  bjdrofluoaOicic  acid,  alkali  fluorides,  etc. 

— A.  S. 


Tani4  or  faetirr  [ruUanis'd  oil,  rubber  substitvlf.]  and 
yr'jeejta  for  making  the  samr.  R.  Ditmar.  Fr  Pat 
377,538,  May  6.  1907. 

Thi    injariotui  ef!e<t    exerted    on    rublwr   by   sulMtitute 
r<,'.[.\.m'<\   ■,*   Milranioed  oiU,   in  due  to  the' presence  of 
in  the  latter.     According  to  the  j(re*ont 
•  .   the   oil   after   l;eing  vuJcanJMed   m   the 
'•  r.  i.*  treated  with  a  solvent  (a/et^jne,  carbon 

f  -t/"  t   whirh   will  d«»jtolve  any  unattacked  oil 

a,',-.  -.,.j..,.,r,  but  ha«  no  action  on  the  /actiii  (vulcanised 
oil).— A.H.' 
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Valonia  extract.     J.  Paessler.     Collegium,  1907,  309 — 313"; 
317—321. 

A  SOLID  valonia  extract  which  has  recently  been  put 
upon  the  market  was  found  to  contain  08  per  cent,  of 
tannins,  24-3  per  cent,  of  non-tamiins,  and  7*5  per  cent, 
of  water.  The  fact  that  the  ratio  of  tannin  to  non- 
tannins  was  approximately  the  same  as  in  valonia  itself 
showed  that  no  decomposition  had  taken  place  during 
the  process  of  manufacture,  while  the  .small  quantity 
of  insoluble  matter  (0-2  per  cent.)  indicated  careful 
clarification,  although  in  this  respect  it  must  be  remem- 
bered that  the  amount  of  insoluble  matter  or  difficultly 
soluble  tannins  depends  upon  the  strength  of  .the 
solution  used.  Thus  a  dilute  extract  as  prepared  for 
analysis  may  contain  very  little  insoluble  matter,  while 
a  stronger  liquor,  as  used  in  practice,  may  show  a  con- 
siderable quantity,  the  various  extracts  behaving  quite 
differently  in  this  respect.  The  solubility  of  valonia 
extract  compares  favourably  with  that  of  other  extracts. 
The  leather  produced  is  of  the  same  colour  as  that  from 
a  good  quality  valonia,  but  the  extract  is  only  suited 
to  the  production  of  leather  in  which  valonia  itself  is 
employed.  Its  cost  per  kUo.  of  tannin  is  about  the 
same  as  that  of  valonia.  The  author  has  already  studied 
(this  J.,  1904,  991)  the  variation  in  tannin  content  of 
different  liquors  due  to  keeping.  He  has  now  extended 
these  experiments  to  solutions  of  valonia  extract  and 
finds  that,  on  standing,  a  considerable  decrease  in  tannina 
and  non-tannins  takes  place,  accompanied  by  a  corres- 
ponding increase  in  insoluble  matter.  In  general,  the 
value  of  an  extract  depends  directly  upon  the  clearness 
of  its  solution  and  the  smallness  of  the  deposit  of  insoluble 
matter.  With  a  view  of  obtaining  a  numerical  expression 
of  the  solubility  of  the  extract,  the  following  experiments 
were  carried  out.  Quantities  varying  from  15  to  150  grms. 
of  the  extract  were  placed  in  flasks  with  8(X)  c.c.  of  water 
and  shaken  for  two  hours  in  a  shaking  apparatus  after 
which  the  volume  was  made  up  to  one  litre  and  the 
solution  filtered.  In  a  second  set  of  experiments  the 
extract  was  digested  with  water  at  about  60°  C.  and  then 
cooled  and  made  up  to  the  mark  and  filtered.  The  two 
sets  of  filtrates  were  analysed,  with  the  result  that  the 
former  series  gave  less  insoluble  matter  than  the  latter, 
particularly  with  stronger  solutions.  Upon  the  sup- 
position that  the  insoluble  matter,  separating  on  cooling 
from  the  hot  solution,  consists  really  of  difficultly  soluble 
tannins,  it  is  possible  to  calculate  the  percentage  efficiency 
not  only  on  the  total  soluble  matter,  but  also  on  the 
actual  percentage  of  tannins  found  by  analysis,  and 
further  to  express,  as  a  percentage  of  the  extract,  the 
quantity  that  goes  into  solution  and  the  quantity  that 
can  be  made  use  of.  In  the  case  of  the  valonia  extract 
under  consideration,  these  figures  have  been  calculated 
and  show  that  with  the  more  concentrated  liquors,  as 
used  in  tanning,  the  solubility  and  the  percentage  of 
available  tannin  decrease  with  the  concentration.  lu 
conclusion  the  author  proposes  the  following  method 
of  determining  the  conditions  of  solubility  of  tannin 
extracts.  Weights  corresponding  to  5,  12-5,  25,  and 
37-5  grms.  of  total  soluble  matter  are  treated  in  the 
following  ways,  viz., — 

(a)  By  shaking  for  two  hours  at  ordinary  temperatures 

with  sufficient  water  to  make  the  volume  up  to 
about  225  c.c. 

(b)  By  digesting  at  80  to  100°  C.  with  sufficient  water 

to  give  a  volume  of  about  250  c.c.  and  afterwards 
cooling. 

In  both  cases  the  final  volume  is  made  up  to  250  c.c.  and 
filtered.  In  the  filtrate  the  specific  gravity  and  total 
soluble  matter  are  determined.  For  the  latter  from 
50  to  10  c.c.  are  evaporated,  according  to  the  concentra* 
tion.  All  the  experiments  should  be  made  on  the  same 
day.  The  following  example  is  given.  The  analysis  of 
an    extract    gave :  tarmius,    30-4 ;    soluble    non-taxmin*. 
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7-5,  or  total  soluble  matter,  38-0  per  cent.  Therefore 
2*64  grms.  contain  1  grm.  of  total  soluble  matter.  Thus 
the  quantities  necessary  for  the  four  concentrations  are 
13-150  ;  32-875  ;  65-750,  and  98-625  grms.  respectively. 
The  weights  of  the  residues  were : — 


Percentage  of 

total  soluble 

Concen- 

Volume 

Weight  of 

Percentage 

matter  deter- 

tration. 

evaporated. 

Residue. 

of  Extract. 

mined  by 
analysis. 

1 

50 

0-9850 

37-4 

98-5 

2 

20 

0-9670 

36-7 

96-7 

3 

10 

0-9430 

35-8 

94-3 

4 

10 

1-3500 

34-2 

90-0 

Since  the  deposits  forming  at  the  higher  concentrations 
only  concern  the  tannins,  it  is  of  importance  not  only 
to  determine  the  efficiency  upon  the  total  soluble  matter 
but  also  upon  the  tannin  content  as  determined  by 
analysis.  The  tannin  which  has  gone  into  solution  caia 
be  found  for  the  separate  concentrations  by  deducting 
the  non-tannins  from  the  total  soluble  matter.  These 
results  can  be  then  expressed  in  percentages  of  the  deter- 
mined tannin  content,  and  the  nearer  these  numbers 
a,pproach  to  100,  the  more  favourable  are  the  conditions 
of  solution.— S.  R.  T. 

Patents. 

Tanning  fat  in  leather  j  Fixing .     J.  Lund,  Sandefjord, 

Norwav      Eng.  Pat.  19,495,  Aug.  31,  1906.     Under  Int. 
Conv.,  Sept.  1,  1905. 

See  Fr.  Pat.  369,388  of  1906  ;  this  J.,  1907,  103.— T.  F.  B. 

Leather,   artificial  •;  Supple .     A.    Nodon.     Fr.    Pat. 

377,944,  May  13,  1907. 

Sheets  of  felted  material  are  prepared  from  vegetable 
fibres  of  great  length  and  high  resistance,  such  as  those 
obtained  from  ramie,  the  Japanese  mulberry  tree,  etc., 
and  the  artificial  leather  is  prepared  by  uniting  a  number 
of  these  sheets  by  means  of  natural  or  artificial  gum-resins. 
For  example,  the  sheets  are  coated  with  a  solution  of 
caoutchouc  in  a  volatile  hydrocarbon,  and  pressed  together ; 
the  composite  sheet  may  be  vulcanised  in  the  usual  manner. 
The  surface  of  the  artificial  leather  is  coated  with  a  varnish 
not  containing  any  oils  or  fats  capable  of  affecting  the 
quality  of  the  felted  material  or  gum-resins. — A.  S. 

'Caseine  or  other  albuminous  substances  ;  Process  for  the 

treatment  of .     R.  Desgeorge,  Lyons,  and  F.  Lebreil, 

Villeurbanne,  France.     Eng.  Pat.  23,789,  Oct.  25,  1906. 

See  U.S.  Pat.  863,268  of  1907  ;  this  J.,  1907,  1022.— T.F.B. 

■  Gelatin  ;  Manufacture  of  films  of  .     E.  Debant  and 

Enocq  Freres.     Fr.  Pat.  377.267,  April  29,  1907. 

The  solution  of  gelatin  kept  hot  in  a  tank  above  is  dis- 
tributed in  layers  of  uniform  thickness  by  means  of  a  pipe 
mechanically  moved  backwards  and  forwards  across  the 
surfaces  of  a  series  of  glass  plates,  which  are  constantly 
moved  forward  in  a  direction  at  right  angles  to  the  move- 
ment of  the  distributing  pipe.  Or,  there  may  be  several 
distributing  pipes  connected  with  tanks  containing 
solutions  of  gelatin  of  different  colours  so  as  to  obtain 
/films  marbled  or  striped  with  variously  coloured  bands. 
The  glass  plates  coated  with  the  gelatin  are  conveyed 
by  means  of  endless  chains  to  the  outlet  of  the  machine, 
•whence  they^are  removed  to  the  drying  chamber. — C.  A.  M. 


XV.— MANURES,   &c. 

■  Soils;    Relation  between  the   properties  of and  the 

absorption  of  food  by  plants.  J.  Konig.  E.  Coppenrath 
and  J.  Hasenbaumer.  Landw.  Vers.-Stat.,  1907,  66, 
401— 461.J    Chem.  Zentr.,  1907,  2,  725. 

The  investigation  of  six  typical  soils,  viz.,  sand,  loamy 
•  sand,  loam,  chalk,  clay  and  a  slaty  schist,  and  the  deter- 


mination of  the  nutrient  which  plants  could  extract  from 
them,  led  to  the  following  conclusions : — The  six  soils 
possess  very  different  physical  properties  and  contain 
varying  amounts  of  plant  food.  In  the  usual  solvents 
the  several  soils  have  different  solubilities  but  contrary 
to  previous  experience,  a  single  soil  behaves  similarly 
towards  all  the  weak  solvents  used,  so  that  it  is  indifferent 
which  of  these  is  employed  for  the  determination  of 
potassium,  calcium  or  magnesium  oxides.  The  most 
suitable  solvent  proved  to  be  2  per  cent,  citric  acid, 
which  is  alone  applicable  to  the  estimation  of  the  phos- 
phoric anhydride.  A  new  method  for  the  extraction  of 
plant  food  from  the  soil  consists  in  treating  this  for  some 
hours  with  water  imder  5  atmospheres  pressure,  which 
affords  values  more  closely  in  agreement  with  those 
actually  obtained  with  plants  than  any  other  method. 
In  this  way  an  agreement  was  foimd  between  the  amount 
of  potassium  oxide  absorbed  by  the  water  and  by  the 
plant. 

The  soil  has  the  property  of  liberating  oxygen  from 
hydrogen  peroxide,  due  in  part  to  enzyme  action,  as 
enzyme  poisons  prevent  the  charge.  It  is  also  in  part 
due  to  the  action  of  manganese  and  iron  oxide.=,  the 
influence  of  which  is  often  unaffected  by  hydrogen  cyanide. 
A  connection  is  observed  between  the  catalytic  power 
of  the  soils  and  their  humus  content,  with  the  single 
exception  of  the  clay  soil  which  contakis  much  manganese 
oxide.  The  growth  of  the  plant  and  the  absorption  of 
food  from  the  soil  in  addition  to  the  amount  of  nutrient 
present  depends  on  the  moistm-e  and  the  depth  of  the 
food  layer.  The  crop  increases  with  the  amount  of  water 
up  to  60  per  cent,  and  with  the  depth  of  the  food  layer 
down  to  30  cm.  Too  large  a  quantity  of  manure  retards 
growth.  On  account  of  the  fact  that  the  soils  were 
previously  differently  treated  and  had  been  still  too  short 
a  time  under  identical  cultivation,  no  definite  relationship 
between  the  physical  properties  of  the  soils  and  plant 
growth  could   be  established. — E.  F.  A. 


Phosphates   and   potash   in   soils ;    Availability   of   . 

J.    W.    Leather.     Mem.    Dept.    Agric.    India,    1907,    1, 
45 — 57. 

The  citric  acid  method,  advanced  by  Dyer  in  1894,  for 
estimating  available  phosphate  and  potash,  has  been 
tested  on  various  Indian  soils  by  means  of  pot-cultures. 
A  large  percentage  of  calcium  carbonate  (40  per  cent.)  is 
present  in  some  of  these  soils,  but  the  results  furnished 
by  using  a  I  per  cent,  solution  of  citric  acid,  as  originally 
recommended,  are  found  to  be  well  in  accordance  with 
the  culture  experiments.  On  the  other  hand,  the  use  of 
an  additional  quantity  of  citric  acid,  corresponding  to  the 
calcium  carbonate  present  in  the  soil,  gives  values  which 
are  higher,  but  misleading.  For  cereals,  at  any  rate. 
Dyer's  method  and  his  limiting  figures  have  been  found 
generally  applicable  to  the  soils  of  India,  although  these 
differ  widely  in  composition. — F.  Sodx. 


Calcium  cyanamide  ;    Use  of for  manuring  cultivated 

plants.  P.  Wagner,  R.  Dorsch,  S.  Hals  and  M.  Popp. 
Landw.  Vers.-Stat.,  1907.  66,  285—372.  Chem.  Zentr., 
1907,  2,  726—727. 

Calcium  cyanamide  absorbs  water  and  carbon  dioxide 
from  the  air  and  slowly  loses  nitrogen  ;  in  contact  with 
moist  earth,  part  of  the  nitrogen  may  be  converted  into 
poisonous  dicyanodiamide,  the  change  being  accelerated 
by  carbonic  oxide,  huraic  acids,  or  warmth.  Bacteria, 
which  convert  calcium  cyananiide  into  ammonia  and 
nitric  acid,  oppose  the  change  ;  their  activity,  however,  is 
much  restricted  in  other  than  dilute  solutions.  Urea- 
nitrogen  under  all  conditions  is  far  more  rapidly  converted 
into  nitrates  and  ammonia  than  calcium  cyanamide,  but 
the  formation  of  ammonia  is  influenced  by  the  nature  of 
the  soil.  Urea  forms  ammonia  more  rapidly  in  sand 
than  in  loam  ;  calcium  cyanamide,  on  the  other  hand, 
decomposes  less  rapidly  in  sand.  Loss  of  nitrogen  from  the 
soil  by  evaporation  of  ammonia  can  more  easily  take  place 
when  calcium  cyanamide  is  used  than  with  ammonium 
sulphate.     Extensive  comparative  trials  showed  that  as 
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BUUiares,  Chili  s^lti>otre  and  ammouiuiu  sulphate  regularly 
gave  higher  yields  and  showed  more  complete  use  of 
nitrop'ii  than  did  calcium  cyanamide,  and  this  was  the 
morf  obvious  the  greater  the  amount  of  nitrogenous 
manure  administered.  The  use  of  calcium  cyanamide 
on  acid  and  sandy  soils  and  in  warm  weather  is  to  be 
avoided. — E.  F.  A. 


XVI.— SUGAR,  STARCH,  GUM,  &c. 

Sugar  produeiion  of  Germany.     Bd.  of  Trade  J.,  Sept.   19, 
1907.     [T.R.] 

Th«   "  Reichsanieiger "    of  Sept.  13  publishes  statistics  of    { 
the  production  of  sugar  in  Cicrmanv  during  the  campaign 
UX»6-7  (from  Sept.  1.  190tK  to  Aug.  31.  1907).      In  190(5-7 
the  quantity  of  raw  beet  used  in  sugar  manufacture  was    ' 
14.171, 661)    metric    tons    as    compared    Avith    15,733,478    j 
metric  tons  during  the  1905-6   campaign  ;    the    amount 
of  raw  sugar  produced  in   190(>-7  was    1,941.810    metric 
tons  against  •2,1-27.948  metric    tons  in    1905-(i.  whilst  the 
production  of  refined  sugar  amounted  to  1.656,548  metric 
tons  in  liK)6-7  as  compared  with  1.711.063   metric    tons 
in  1905-6.     The  total  output  of   sugar  (raw  and  refined) 
during  the  period  from  September.  1906,  to  August,  1907, 
expressed  in  terms  of  raw  sugar,  was  2,241,110  metric 
tons  as  compared  with  2,400,771  metric  tons  in  the  corres- 
{wnding  period  of  1905-6. 


Patbnt. 

Food  for  cattle  and  other  animals  ;    Manufacture  of 

\from  molasses].     B.  E.  R.  Newlands  and  J.  J.  Eastick. 
Eng.  Pat.  4919,  Feb.  28,  1907.     See  XM:II^. 


XVII.-BREWING,  WINES,  SPIRITS,  &c. 

Mucoraeeae  ;    Spherical  and  giant  cells  of  certain  of  the 

.     G.    Ritter.     Ber.    deut.    Bot.    Ges.,    1907,    25, 

255—265.    Z.  ges.  Brauw.,  1907,  30,  471. 

The  formation  of  spherical  cells  may  be  induced  arti- 
ficially   by   cultivating   J/wcor    racemosus   in   a    solution 
-•--_':     f)€y)tone,    H);     potassium   phosph.'>te.    0-1; 
Kulphate    0-5;    citric  acid.   0-5  and  sodium 
'•25  j)er  cent.     The  combination  of  citric  acid 
and  morganic  salts  produces  an  intense  poisonous  action. 
In  a  nolution  containing  3  per  cent,  of  dextrose,   1  per 
cent,  of  ammonium  citrate  and  6  per  cent,  of  citric  acid, 
the  same  organi«m  forms  giant  cells  having  dimensions  of 
tO)  /I,    whil.«t    in    Kugar    solutions    containing    inorganic 
ammonium  saltt  and  small  proportions  of  organic  salts  or 
trac*   of    hydrf^hloric  or    nitric    acid     (N/2()()),  Mucor 
tpinonvji  forms  cells  650  fi  x  40f>  fi.    The  hydrogen  ions  are 
rx!d«T»tly  ronrcmi-d  in  the  formation  of  the  giant  cells, 
.'  '         '      '       '   tter  are  formed   by  3lvcor  racemosus  in 
■    solutions  devoid   of  acid.     If  the  giant 
:  iced  into  sfjlutions  which  contain  either 
-  an  organic  ammonium  salt  or  peptone,  they 
iia  again. — T.  H.  P. 


A'.fohnlic   ff.TTntntntif/n  ;     The    volatile    products    of . 

E.  Kavaer  and  A.  iJemolon.     Ann.  Brass,  et  Diet.,  1907, 
313  ;  Woch.  f.  Brau..  1907,  24.  50.3. 

lIiftTS  from  the  U'st  Charentais  graj>fs  were  fermented 

m.tf,  t.iiru.'  iiltiv-.tcfi  yeasts  of  the  samc  origin.     The  wine 

nths  in  jiresence  of  the  yeist,  yiro- 

t'lt  with  free  exposure  to  air.    After 

■'.   and  the   volatile   by- products 

ilts  showed  the  efTectx  of  the 

itu-.nu  1,1  iri'-  v»  IT  ••  :    '!.••  i>ntt-fh'-"hn]  coefficirnt  wa*!  1*5 — 2 

tin  e«  th^  tr'M  mum  apecified  by  Bocqueti  for  brandiee ;  the 


ester  and  acid  values  were  almost  unaffected,  but  the 
higher  alcohols  and  especiallj'  the  aldehydes  were 
abnormally  high.  The  increase  of  the  aldehydes  is 
attributed  to  the  oxidising  action  of  the  aerobic  yeast, 
since  this  increase  is  far  more  rapid  than  in  brandies 
aged  under  similar  conditions.  The  production  of  ethers 
(esters)  hi  wine  is  also  attributed  to  a  physiological  action 
of  the  j'east  enzymes,  since  it  is  considerably  greater  than 
would  be  accounted  for  by  the  ordinary  chemical  laws  of 
esterification.  The  esterifying  and  aldehj'de-forming 
activities  of  the  yeast  appear  to  stand  in  oi)position  to 
each  other,  and  a  maximum  })roduction  of  aldehydes 
always  corresponds  with  a  miiiiinuiu  formation  of  esters. 
Darkness  is  favourable  to  the  production  of  volatile  acids, 
whilst  exposure  to  light  stimulates  the  fermentation  and 
increases  the  proportions  of  ethyl  and  higher  alcohols. 
In  liquids  of  the  same  composition,  the  production  of 
higher  alcohols  runs  parallel  with  that  of  the  ethyl  alcohol. 
The  race  of  yeast  and  its  purity  are  only  minor  factors  in 
influencing  the  production  of  higher  alcohols.  The 
authors  confirm  the  conclusions  of  Pringsheim  and 
Ehrlich  (this  J.,  1907,  334,  480)  that  the  production  of 
higher  alcohols  is  mainly  a  question  of  nutrition.  The 
composition  of  the  Charentais  grape  musts  appears  to  be 
particularly  favourable  to  the  production  of  higher 
alcohols.  In  cases  where  a  comparison  is  possible,  the 
quantity  of  higher  alcohols  formed  is  proportional  to  the 
multiplication  of  the  yeast. — J.  F.  B. 

Saki  ;    Study  on  diseases  of .     T.  Takahashi.     Bull. 

Coll.  Agric,  Tokyo  Imp.  Univ.,  1907,  7,  531—562. 

From  sake  showing  the  "  Hyochi  "  disease,  the  author 
isolated  a  peculiar  kind  of  bacillus,  B.  saprogenes  Sake, 
which  produced  the  characteristic  "  Hyochi "  flavour, 
and,  further,  lactic  acid.  Other  kinds  of  microbes  are 
also  frequently  found  in  such  diseased  sake,  and  sometimes 
Mycoderma,  which  may  favour  indirectly  the  growth  of 
B.  saprogenes  Sake  ;  an  acetic  bacillus  is  specially  active 
in  this  direction.  B.  saprogenes  Saki  may  be  divided  into 
17  sub- varieties  belonging  to  two  chief  varieties.  Some 
require  protein  matters,  others  assimilate  simpler  nitro- 
genous compounds ;  they  also  differ  in  their  power  of 
resistance  to  alcohol  and  their  behaviour  to  sugars. 
Common  lactic  bacteria  were  also  found  in  "  Hyochi  " 
sake  ;  they  showed  a  higher  power  of  resistance  to  alcohol 
than  the  known  varieties.  Six  varieties  were  distinguished, 
all  capable  of  forming  acid  from  xylose,  and,  with  one 
exception,  from  starch  or  a-methylglucoside ;  they  all 
grow  well  in  koji-extract,  and  some  also  in  "  moto-" 
mash  (koji-mash  in  which  yeast  and  some  microbes  have 
grown).  The  acetic  acid  bacilli  present  in  "  Hyochi  " 
sake  belong  to  the  variety  of  B.  Kiittingianum  ;  they  can 
grow  in  sake  containing  14-4  per  cent,  of  alcohol,  and  are 
not  killed  even  when  the  percentage  of  alcohol  rises  to 
16*4.  They  form  acids  from  sugars  more  readily  than 
B.  Kiittingianum.     (See  also  this  J.,  1906,  602.)— A.  S. 


Anhydro-oxymethylenediphosphoric  acid  salts  or  "  phytin  "  ,• 

Distribution  of in  plants,  and  an  enzyme,  "  phytase," 

that  decomposes  the  same.     U.   Suzuki,  K.  Yoshimura, 
and  M.  Takai.shi.     See  XYIUA. 


Soy  sauce  or   "  Schoyu  "  ;    Chemical  composition  of  the 

Japanese .     U.  Suzuki,  K.  Aso,  and  H.  Mitarai. 

See  XVIII/1. 


Rum  alcohol ;   Special  formula  for  denaturing in  the 

United  States.     Oil,  Paint  and  Drug  Rep.,  Sept.  7,  1907. 
[T.R.] 

FoLLOWUfO  the  promulgation  of  the  revised  general 
regulations  under  the  supplemental  free  alcohol  law, 
which  went  into  force  on  the,  1st  instant,  the  U.S.  Internal 
Revenue  Bureau  has  authorised  the  use  of  a  special 
formula  for  the  denaturing  of  rum  alcohol  testing  150". 
Under  the  original  statute  alcohol  must  test  180°  to  be 
entitled  to  be  withdrawn  for  denaturing  purposes  free  of 
tax.     In  certain  industries,  however,  and  notably  in  the 
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manufacture  of  tobacco  products,  it  was  found  that  in 
carrying  the  spirits  to  so  high  a  proof  as  180°,  certain 
qualities,  and  especially  certain  waxlike  substances  in  the 
form  of  impurities,  were  lost.  These  waxy  constituents 
were  highly  desirable  for  various  reasons,  and  Congress, 
in  amending  the  original  free  alcohol  law,  authorised  the 
withdrawal  of  rum  alcohol  testing  as  low  as  150°. 

The  following  formula  has  been  authorised  as  a  special 
denaturant  for  use  in  the  manufacture  of  smoking  and 
chewing  tobacco  :  — 

To  100  gallons  of  alcohol  there  shall  be  added  1  gallon 
of  the  following  solution  : — Ten  gallons  of  an  aqueous 
solution  containing  40  per  cent,  of  nicotine  ;  0-4  lb.  of 
Acid  yellow  dye  (Fast  Yellow) ;  0-4  lb.  of  Tctrazo  brilliant 
blue,  12  B.  cone.  ;    water  to  make  100  gallons. 

The  tobacco  denaturant  must  conform  to  the  following 
analytical  requirements  : — 

Determination  of  nicotine. — It  must  contain  not  less 
than  3'75  per  cent,  of  nicotine  when  tested  by  the  following 
process : — Ten  c.c.  of  the  solution  are  measured  into  a 
500  c.c.  Kjeldahl  flask,  provided  with  a  suitable  bulb  tube, 
10  c.c.  of  iV/10  alkali  added,  the  liquid  made  up  to  50  c.c, 
and  distilled  in  a  current  of  steam  until  the  distillate  is 
no  longer  alkaline  (about  500  c.c).  The  distillate  is  then 
titrated  with  N/IO  sulphuric  acid,  using  rosolic  acid  as  an 
indicator.  Not  less  than  27*8  c.c.  should  be  required 
for  the  neutralisation. 

Test  of  colouring  matter. — Take  1  c.c.  of  the  denaturant 
and  make  up  to  100  c.c.  with  water,  acidulating  with  a  few 
drops  of  sulphuric  acid.  Immerse  in  this  solution  a  piece 
of  white  cotton  cloth  and  boil  the  solution.  Continue  the 
process,  adding  more  cloth  and  more  water  if  necessary, 
until  all  the  blue  colour  in  the  solution  is  fixed  on  the 
cloth.  Then  add  a  piece  of  white  woollen  cloth,  and  boil 
the  bath  as  before,  until  all  the  yellow  colour  is  fixed 
upon  the  cloth.  Both  the  cotton  and  woollen  cloths 
should  show  decided  colours — the  cotton  blue  and  the 
woollen  yellow. 

Intensity  of  colour. — The  denaturant  solution,  when 
observed  in  an  eight-inch  cell  of  Lovibond's  tintometer, 
must  show  a  colour  of  an  intensity  not  less  than  No.  24 
yellow,  combined  with  No.  3  blue. 

Though  primarily  intended  for  use  in  the  tobacco 
industry,  denatured  rum  alcohol  will  be  permitted  to  be 
used  in  any  other  manufacture  to  which  it  is  suited  and 
which  is  not  prohibited  by  the  terms  of  the  statute. 

The  Internal  Revenue  Bureau  has  decided  to  authorise 
the  use  of  specially  denatured  alcohol  for  the  manufacture 
of  acetic  ether,  and  for  this  purpose  has  approved  a  simple 
formula  involving  the  addition  of  5  gallons  of  wood 
alcohol  to  100  gallons  of  ethyl  alcohol.  The  wood  alcohol 
is  subject  to  the  same  specifications  as  are  imposed  upon 
the  wood  alcohol  used  in  completely  denatured  alcohol, 
which  are  set  forth  in  Section  26,  Part  1,  of  the  revised 
regulations. 

Patent. 

Cooling  and  condensing  devices  for  the  chambers  of  columns 
for  distilling  or  rectifying  alcohol,  petroleum,  benzol 
and  other  liquids.  R.  Vallat.  Fr.  Pat.  376,872, 
April  18,  1907.     -See  I. 
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(^.)— FOODS. 

Casein  ;    Action  of  dilute  adds  on ,  when  no  soluble 

compounds  are  formed  ;  and  the  hydrolysis  of  the  sodium 
salts  of  casein.  L.  L.  Van  Slyke  and  D.  D.  Van  Slyke. 
New  York  Agric  Exp.  Station.  Bull.  No.  3,  1906, 
75—162. 

The  behaviour  of  casein  was  .studied  (1)  with  four  acids 
of  different  dissociating  power  (hydrochloric,  sulphuric. 


lactic  and  acetic)  ;  (2)  with  iV/12o,  N/500,  iS'/lOOO  and 
iV/2000  concentrations  of  these  acids  ;  (3)  after  contact 
during  different  periods  of  time  ranging  from  5  minutes 
to  48  hours  ;  (4)  at  different  temperatures  (0°,  25°  and 
45°  C),  and  (5)  with  dilute  solutions  of  neutral  salts 
(potassium  chloride  and  magnesium  sulphate).  It  was 
found  that  little,  or  no  solution  of  casein  takes  place  even 
after  several  hours'  contact  at  0°  C,  with  acid  solutions 
not  stronger  than  N/oOO,  or  at  25°  C,  with  solutions 
not  stronger  than  A^/1000;  but  on  raising  the  tempera- 
ture, prolonging  the  contact,  or  by  concentrating  the 
acid,  the  solubility  is  increased.  'The  solvent  action 
of  the  four  acids  above  mentioned  is  in  the  following 
order,  from  strongest  to  weakest :  hydrochloric,  lactic, 
sulphuric,  and  acetic.  The  rate  at  which  casein  dissolves 
in  different  acids  of  the  same  normality  is  not  proportional 
to  the  concentration  of  the  hydrogen  ions,  or  to  the  disso- 
ciation, but  is  disproportionately  great  in  the  case  of  the 
weak  organic  acids.  By  agitating  casein  with  dilute  acids  of 
known  strength  for  given  periods  of  time,  and  then 
filtering  the  mixture,  the  decrease  in  the  conductivity  of 
the  solution  showed  the  amount  of  acid  taken  up  by  the 
casein.  In  this  way  it  was  found  that  1  grm.  of  casein, 
shaken  with  100  c.c.  of  AyiOOO  hydrochloric  acid  for 
3  hours,  takes  from  the  solution  nearly  50  per  cent,  of  the 
acid.  The  amount  of  acid  thus  taken  up  is,  however,  not 
definite  but  varies  with  the  concentration,  the  duration 
of  contact  until  equilibrium  is  reached  (several  hours), 
the  temperature,  and  kind  of  acid.  Some  acid  is  always 
taken  up  however  small  the  amount  used,  but  the  acid 
is  never  removed  completely  from  the  solution  no  matter 
how  large  the  proportion  of  casein  to  acid.  The  maximum 
amount  of  acid  adsorbed  by  1  grm.  of  casein  varies  almost 
directly  with  the  concentration  of  the  acid  within  the 
limits  used  (iV/125  and  xV/1000).  The  equilibrium  ratio 
reached  when  1  grm.  of  casein  is  treated  with  100  c.c.  of 
2^^/500  solution  at  0°  C,  is  675  for  sulphuric  acid,  147  for 
hydrochloric,  80  for  lactic,  and  30  for  acetic  acid.  The 
greater  part  of  the  acid  is  taken  up  in  the  first  half  hour, 
and  equilibrium  is  reached  in  from  2  to  24  hours  according 
to  the  acid  used,  the  temperature,  and  the  degree  of 
agitation.  The  acid  taken  up  by  casein  may  be  extracted 
by  shaking  with  water  ;  the  extraction  continues  until 
the  equilibrium  ratio  (concentration  of  acid  in  1  grm.  of 
casein  divided  by  concentration  of  acid  in  1  c.c.  of  sur- 
rounding solution)  is  established,  and  then  ceases.  Neutral 
salts,  such  as  potassium  chloride  and  magnesium  sulphate, 
are  not  adsorbed  from  dilute  solution  by  casein.  The 
experimental  results  obtained  in  the  study  of  the  behaviour 
of  casein  with  dilute  acids,  when  no  solution  occurs, 
can  be  best  explained  by  the  assumption  of  the  formation 
of  an  adsorption  compound.  According  to  this  explana- 
tion, the  protein,  which  is  precipitated  when  milk  sours, 
is  free  casein  in  which  lactic  acid  is  held  by  adsorption. 
It  is  known  that,  in  determining  the  amount  of  alkali 
neutralised  by  casein,  different  indicators  give  different 
results,  and  the  authors  have  endeavoured  to  ascertain 
the  neutral  point  by  means  of  conductivity  measurements 
in  compa'-ison  with  the  use  of  phenolphthalein  and  alkali. 
The  results  indicate  that  sodium  salts  of  casein  hydrolyse 
so  readily  that  titration  with  alkali  does  not  give  the  true 
equivalent  weight  of  the  protein.  An  excess  of  casein, 
as  of  phosphoric  acid,  is  required  to  overcome  the  alkalinity 
of  the  hydrolysing  norm.il  salt.  The  point  at  which  the 
alkalinity  is  overcome  is  indicated  by  the  attainment  of 
minimum  conductivity  and  corresponds  roughly  with  the 
point  neutral  to  phenolphthalein.  On  account  of  its 
extremely  weak  acid  properties,  a  much  greater  excess  of 
casern  is  required  to  give  an  acid  reaction  to  less  sensitive 
indicators.'— W.  P.  S. 

Anhydro-oxymethylenediphosphoric  acid  salts  or  "  phytin  "  ; 

Distribution  of in  plants,  and  an  enzyme,  "  phytase,^' 

that  decomposes  the  same.     U.   Suzuki,   K.   Yoshimura, 
and  M.  Takaishi.     Bull.  Coll.  Agric,  Tokyo  Imp.  Univ 
1907,  7,  495—512. 

The  greatest  part  of  the  phosphorus  in  plant  seeds  exists  in 
the  form  of  an  organic  phosphorus  compound,  soluble  in 
water  and  dilute  mineral  acids,  viz.  "  phytin  "  oranhvdro- 
oxymethylcnediphosphoric  acid.  The  authors  isolated 
about  8  per  cent,  of  phytin  from  rice-bran  and  about' 5  per 
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C€ot.  from  whoat-bran.  Inorganic  phosphorus  is  present 
in  Urgrr  proportion  than  organic  in  roots,  bulbs,  and  fruit. 
The  presence  of  phytin  in  bones  is  doubtful.  During  the 
germination  of  seeds  either  in  the  light  or  in  the  dark,  the 
amount  of  inorganic  phosphorus  increases  considerably  at 
the  cost  of  the  phytin.  and  this  transforiuntion  also  takes 
place  when  a  suspension  of  finely-ground  rice-  or  wheat- 
bran  or  different  seeds,  in  water,  is  allowed  to  stand. 
This  change  is  caused  by  an  enzyme,  phytose,  which  decom- 
poses phytin  into  phosphoric  acid  and  inosite.  Phytase 
appears  to  be  widely  distributed  in  the  vegetable  kingdom. 
It  was  isolated  from  rice-bran  by  grinding  with  water, 
filtering,  treating  the  solution  with  baryta  water  and 
barium  chloride,  filtering  again,  and  precipitating  with  a 
mixture  of  alcohol  and  ether.  The  enzyme  preparation, 
after  further  purification,  forms  a  white  powder,  free  from 
phosphorus,  easily  soluble  in  cold  water,  and  not  exhibiting 
diastatic.  peptic,  or  tryptic  action.  (See  also  this  J., 
1904.  618.)— A.  S. 

Soy  fauee   or  "  Schoyu  "  ,•    Chemical  composition  of  the 

Japanese  .     U.  Suzuki.  K.  Aso.  and  H.  ^Mitarai. 

Bull.  Coll.  Agric,  Tokyo  Imp.  Univ.,  1907,  7,  477—494. 

Thb  sauce  examined  was  prepared  by  fermenting  an 
infusion  of  equal  parts  of  soy  beans  and  kilned  wheat 
with  AaptrgiUus  oryzae.  and  the  main  object  was  to 
determine  the  nitrogenous  constituents.  From  2  litres  of 
the  sauce  there  were  obtained  :  1-6  grms.  of  alanine  and 
5  grms.  of  impure  alanine,  6  grms.  of  leucine,  3  grms.  of 
proline.  2-6  grms.  of  lysine,  1  grm.  of  a  base,  C6H9N3, 
6-2  grm.  of  "a  base.  C4H,2N2,  4-2  grms.  of  ammonia, 
5^  grms.  of  protein  (calculated  from  the  nitrogen), 
0-1  grm.  of  formic  acid.  0-4  grm.  of  acetic  acid,  3*2  grms. 
of  lactic  acid.  Tyrosine,  asparagine,  polypeptide-like 
compounds,  cystine  and  probably  phenylalanine  were 
also  present,  but  no  glycocoll,  histidine,  arginine,  serin  or 
glutamic  acid.  Of  the  total  nitrogen,  only  3  per  cent,  is 
present  in  the  form  of  protein  substances. — A.  S. 


Butter- fat ;   The  baryta  value  of  — 
See  XXIII. 


E.  Ave-Lallemant. 


Btttter  and  other  fatt ;    Notes  on  Avi-LaUemanVs  baryta 
value  of .     M.  Fritzsche.     See  XXIII. 


B^tttr-fat ;  "  Caprylic  arid  valveM  "  of .     R.  K.  Dons. 

See  XXIII. 


Patzxts. 


Soy  mtuetl    Apparatus  for  preparing  .     T.   Suzuki, 

Ft.  Pat.  377,294,  Apr.  30,  1907. 

A  5rMBrR  of  Rem i -circular  baeins  or  pans  are  fitted  in  the 
top  of  a  cloMsd  chamber,  the  latter  l>eing  provided  with 
hea*inK  coil.«,  and  valvr*  for  the  introdtirtion  of  a  current 
of  fold  air.  The  V^a^'in*  are  dwed  with  lids  and  each 
contain*  a  stirring  arrangement  coiwisting  of  a  pair,  or 
more,  of  fet*  of  M-rew-blade«,  earh  set  being  constructed 
so  a«  to  move  the  liquid  in  opposite  directions.  The  lower 
part  of  the  ha* in*  may  be  provided  with  a  jacket  through 
which  hot  or  cold  lic^uidfi  may  l>e  paufcd,  fo  aw  to  heat, 
or  cool,  the  naace  rapidly  if  ho  reqtiired. — W.  P.  S. 

Focd  for  eaUU  and  Uhrr  rfnimalu  *    Mapiifarti/re  of 

\frcrm  mrAoAM'A].     B.  V..  R.  Ncwland«  and  J.  .1.  Ea.stick, 
London.     Eng,  Pat.  4919,  Feb.  28.  1907. 

A  OCATTITT  of  molaMcs  w  mixed  with  finely-divided  beet- 
palp,  peat,  cane  me^ra**,  flfiur,  chafT.  frt-ewer?"'  grain,  etc., 
ana  ttJ^  mixture  i»i  dried.  A  further  quantity  of  mo]a«Bcs 
id   th/T  'ali-d    with    the    mixtiin-.    which    is   again 

dried.  ''n  and  drying  Iw-ing  <mrc  Tonrv.  rey<eated, 

or  unt-  ,:A\ict  cantain]>  the    desired    quantity    of 

molarM*.     If  de»ired,   the  prodnct  may  be  comprewed 


into  cakes  and  these  may  be  coated  with  a  waterproofing 
material  such  as  an  oxidisable  oil,  or  wax.  In  place  of 
alternately  adding  the  molasses  and  drying  the  mixture, 
the  molasses  may  be  added  while  the  material  is  being 
dried.— W.  P.  S. 


Gluten ';    Process  of  obtaiving  dry .     L.   A.   Morel, 

Meaux,  France.     U.S.  Pat.   864,978,  Sept.   3,   1907. 

See  Addition  of  July  6,  1905,  to  Fr.  Pat.  344,631  of  1904  ; 
this  J.,  1905.  1319.'— T.  F.  B. 

Milk  ';   Process  of  treating  skimmed ,  to  convert  it  into 

a  substitute  for  vinegar.     Soc.  Lamouroux  et  Meunier. 
Fr.  Pat.  377,147,  Apr.  25,  1907. 

Skimjied  milk  is  subjected  to  the  action  of  invertase  in 
the  presence  of  an  organic  acid,  such  as  citric  acid  ;  the 
curd  is  then  separated,  and  the  solution  concentrated 
until  its  sp.  gr.  is  about  r070.  The  concentrated  liquid 
is  next  inoculated  with  Saccharomyces  ellipsoidevs  and  the 
alcoholic  liquid  obtained  by  the  action  of  the  latter  is 
finally  subjected  to  the  action  of  Mycoderma  lacli  in  order 
to  produce  a  vinegar-like  liquid. — W.  P.  S. 

Milk-fat ';   Process  for  the  volumetric  determination  of 

by  means  of  alkaline  solutions.     P.  Funke  und  Co.     Ger, 
Pat.  181,051,  Sept.  16,  1904. 

Claim  is  made  for  the  addition  of  boric  acid  in  the  volu- 
metric determination  of  milk-fat  by  means  of  alkaline 
solutions.  It  is  stated  that  this  addition  prevents  the 
decomposition  of  the  milk-sugar,  and  the  consequent 
darkening  of  the  liquid. — A.  S. 


Protein    substances    contained    in    cacao    husks ;     Process 

for  obtaining  the .     J.  Cracau.     Ger.  Pat.  187,195, 

Dec.  10,  1904. 

The  husks  are  treated  with  lime-water,  and  the  protein 
substances  are  then  extracted  by  means  of  ammonia 
solution,  the  resulting  extract  being  evaporated  to  dryness. 

—A.  S. 


(.B.)— SANITATION;   WATER  PURIFICATION. 

Patents. 

Faecal  matter,  domestic  waste  water,  sewage,  and  the  like  7 

Apparatus    for    the    bacteriological   treatment    of . 

G.    A.    Lucas,    Levallois-Perret.    France.     Eng.    Pat. 
21,444,  Sep.  27,  1906. 

The  apparatus  consists  of  a  receiving  chamber,  an 
anaerobic  chamber,  and  a  filtering  and  oxidising  chamber. 
The  receiving  chamber  is  completely  closed  and  is  filled 
to  a  certain  height  with  water,  the  sewage,  etc.  entering 
at  the  top  of  the  chamber  through  a  pipe  which  dips  below 
the  surface  of  the  water.  The  bottom  of  this  chamber  is 
connected,  by  means  of  a  pipe,  with  the  lower  part  of  the 
anaerobic  chamber  the  latter  being  divided  into  a  number 
of  cells  or  compartments  by  partitions  which  are  alter- 
nately imperforate  and  perforated.  The  bacteria  attach 
themselves  to  the  imperforate  partitions  while  the  liquid 
circulates  through  the  perforated  partitions.  A  pipe  at 
the  top  of  this  chamber  conducts  the  sewage  to  the  top  of 
the  oxidising  chamber,  where  it  is  allowed  to  drop  on  to  a 
number  of  filtering  beds,  composed  of  porous  material 
Biipported  on  superposed  horizontal  perforated  partitions. 
Air  is  forced  into  this  chamber  so  as  to  circulate  in  the 
spaces  between  the  filtering  beds,  these  spaces  containing 
blocks  of  porous  material  to  aid  the  aeration.  Above 
the  upper  filtering  bed  is  placed  a  regulating  device 
comyjosed  of  perforated  platow,  the  holes  in  two  adjoining 

f)lateH  not  corresponding  with  each  other.     The  treated 
iquid  leaves  the  chaml>cr  through  a  pipe  at  the  bottom. 

—W.  P.  S. 


( 


I 
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Sewage   and  other  liquids  '•    Method  of   screening    . 

J.   T.   Neech,   Halifax,   and  J.   W.    Brown.   Bramley, 
Yorks.     Eng.  Pat.  23,455,  Oct.  23,  1906. 

A  SCREENING  material,  such  as  copper  or  galvanised  iron 
wire  gauze,  is  fixed  on  a  frame  in  two  layers  with  a  space 
between  them.  This  frame,  or  a  number  of  them,  is  fixed 
to  a  pipe  or  tube  in  a  settling  tank,  in  such  a  way  that  the 
space  between  the  screens  is  in  communication  with  the 
interior  of  the  pipe.  The  pipe  moves  in  bearings  at  the 
sides  of  the  tank.  The  screens  are  oscillated  by  mechanism 
connected  to  a  tipping  bucket  operated  by  the  inflowing 
sewage,  so  that  the  solid  particles  in  the  sewage  do  not 
collect  on  the  screens. — W.  P.  S. 


Sewage  7   Apparatus  for  the  biological  purification  of . 

Soc.   Sanitaire  du  Transformateur  Integral.     Fr.   Pat. 
376,769,  Apr.  15,  1907. 

The  sewage  is  conducted  from  the  top  of  a  settling  tank 
through  a  siphon  to  the  top  of  a  closed  chamber  situated 
below  the  level  of  the  settling  tank.  This  chamber  is 
filled  with  granular  substances  and  is  divided  into  two 
compartments  by  means  of  a  vertical  partition,  openings 
being  provided  at  the  bottom  of  the  partition  to  allow 
the  liquid  to  flow  from  one  compartment  to  the  other. 
The  sewage  then  passes  up  a  pipe  leading  from  the  top 
of  the  closed  chamber  and  is  discharged  over  a  number 
of  oxidising  beds  situated  one  above  another  in  a  chamber 
above  the  closed  chamber.  A  current  of  air  is  drawn 
through  the  oxidising  chamber,  and  the  treated  liquid  is 
drawn  off  at  the  bottom. — W.  P.  S. 


(C. )— DISINFECTANTS. 

Patents. 

Vermin-destroying  soap;    Process  for   producing  a   non- 

poisonous  .     E.  Fichtenau,  Fricdek,  Silesia.     Eng. 

Pat.  10,359,  May  3,  1907. 

See  Fr.  Pat.  375,877  of  1907  ;  this  J.,  1907,  940.— T.  F.  B. 

Antiseptic  preparation  j    Process  for  preparing  an . 

H.   Wollheim.     Ger.   Pat.    182,087,   April   14,    1904. 

Powerfully  antiseptic  preparations  are  obtained  by 
the  addition  of  tertiary  bases  or  their  salts  to  alkali 
solutions,  and  allowing  the  mixture  to  stand  in  the  air. 
2  grms.  of  trimethylamine  are  added  to  one  litre  of  milk 
of  lime  containing  50  grms.  of  calcium  hydroxide,  the 
mixture  is  well  agitated,  and  allowed  to  stand. — T.  F.  B. 


XIX.— PAPER,   PASTEBOARD,   &c. 

Paper  ;  Mate  of  reduction  of  length  of  cotton  and  linen  fibres 

in  manufacture  of .     C.  Beadle  and  H.  P.  Stevens. 

Cheni.  News,  1907,  96,  139—140. 

Tables  and  curves  are  given  showing  the  progressive 
reduction  in  the  average  length  of  the  fibres  during  the 
process  of  beating  in  hollanders  of  the  ordinary  type. 
With  the  usual  manipulation  of  the  beater  roll,  there 
is  a  very  rapid  decrease  in  the  length  of  the  fibres  at  first, 
the  rate  of  reduction  then  becomes  slower  and  is  only 
very  small  during  the  second  half  of  the  beating  operation. 

—J.  F.  B. 

Bleaching   process   [sulphite   wood   pulp]  ;  Studies   on   the 

chemical  mechanism  of  the  [electrolytic] .  J.  Nussbaum 

and  W.  Ebert.     Papierfabrikant,  1907,  Hefte  24  and  25. 

The  authors  have  made  a  careful  study  of  the  bleaching 
of  sulphite  wood  pulp  by  sodium  hypochlorite  solutions 
prepared  in  Kellner  electrolysers.     The  process  may  be 


divided  into  four  phases  :  (a)  At  first  the  consumption 
of  chlorine  is  too  rapid  to  admit  of  accurate  measurements. 
If  the  hypochlorite  solution  be  acid,  a  red  compound  is 
first  produced,  but  is  rapidly  oxidised  again  ;  in  alkaline 
solutions  this  red  colour  does  not  appear,  (b)  During 
the  second  stage,  the  yellow  coloured  impurities  of  the 
cellulose  are  gradually  oxidised,  and  the  consumption  of 
chlorine  is  slow  and  regular,  (c)  This  stage  consists  of 
the  still  slower  oxidation  of  the  resistant  oxidation  products 
of  the  former  stages.  These  products  are  partly  coloured 
and  partly  colourless,  but  the  latter,  if  not  fully  oxidised, 
will  become  yellow  again  on  storage  ("  going  back  "). 
They  are  very  difficult  to  remove  in  the  cold,  but  yield 
more  rapidly  in  warm  or  acid  solutions,  (d)  Lastly,  the 
cellulose  itself  may  be  attacked  (over-bleaching),  and 
abnormal  losses  in  weight  may  occur,  especially  in  the 
more  strongly  acid  media.  The  general  conclusions  are 
summed  up  as  follows  :  The  rate  of  bleaching  is  very  slow 
in  alkaline  solutions,  and  increases  in  acid  solutions  in 
proportion  to  the  square  of  the  acidity.  The  rate  of 
bleaching  is  doubled  for  every  rise  of  7°  C.  in  temperature. 
Between  certain  relatively  wide  limits  the  rate  of  bleaching 
is  independent  of  the  concentration  of  the  hvpochlorite. 
With  equal  consumptions  of  chlorine,  the  samples  bleached 
at  the  higher  temperatures  are  whitest.  The  higher  the 
acidity  of  the  bleaching  liquor,  the  greater  is  the  quantity 
of  chlorine  required  to  produce  equal  degrees  of  whiteness, 
owing  to  spontaneous  decomposition,  and  the  greater  is 
the  attack  on  the  fibre.  "  Going  back  "  in  colour  is  more 
liable  to  occur  the  colder  and  less  acid  the  bleaching 
solution.  As  a  general  rule,  warm,  weakly  acid  solutions 
are  preferable  to  cold  more  strongly  acid  solutions. 

—J.  F.  B. 

Wood-pulp   industry   of   Norway.     Board   of   Trade    J., 
Sept.  26,  1907.     [T.R.] 

A  large  proportion  of  the  wood-pulp  produced  in  Norway 
is  consumed  in  the  country  itself,  the  manufacture  of 
paper  having  also  made  great  progress.  The  export  of 
Norwegian  paper  in  1906  amounted  to  97,143  metric  tons, 
haviQg  a  value  of  16,353,200  kroner  (908,51  H.). 

The  following  table  shows  the  amount  of  wood-pulp 
exported  from  Norway  during  the  years  1902-6 : — 


1       Metric  tons. 

Kroner. 

1902 

1903 

447,470 
447,744 
445,260 
442,325 
505,627 

24,736,800 
23,876,600 

1904 

1905 

1906 

24,290,600 
27,620,400 
31,982,400 

Of  the  wood-pulp  exported  during  1906,  362,228  tons 
was  moist  mechanical,  and  122,923  tons  dry  chemical. 
Sweden,  Finland,  and  Canada  are  Norway's  most  serious 
competitors.  The  export  of  wood-pulp  from  Sweden  in 
1906  was  414,811  tons,  while  that  of  Finland  amounted 
to  56,181  tons. 

The  first  Norwegian  wood-pulp  factory  was  established 
in  1868.  There  are  now  72  factories,  of  which  53  are  for 
mechanical  wood-pulp  and  19  for  chemical  wood-pulp. 
Sufficient  motive  power  is  furnished  by  Norway's  natural 
waterfalls  ;  the  machinery  used  in  the  factories  is  almost 
entirely  of  Norwegian  manufacture.  A  large  quantity  of 
Norwegian  pyrites  is  used  in  the  manufacture  of  chemical 
wood-pulp. 

About  21  per  cent,  of  the  area  of  Norway  is  covered 
with  forests.  It  is  feared,  however,  that  in  course  of  time 
the  pulp  factories  will  exhaust  the  forests,  owing  to  tho 
very  small  dimensions  of  wood  required  in  the  chemical 
wood-pulp  mills.  Every  year  the  State  plants  at  least 
1^  million  trees  in  the  public  forests,  in  addition  to  which 
a  large  number  are  planted  by  private  owners. 

Sulphite-cellulose  production  of  Sweden.     Bd.  of  Trade  J., 
Sept.   19,   1907.     [T.R.I 

The  production  of  sulphite  cellulose   in  Sweden  during 
1906  was  about  6,000  tons  of  bleached,  about  85,000  tons 
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oleasy  bleached,  «nd  about  200.000  tons  of  strong  bleached. 
The  t^timatod  production  for  1007  is  O.fiiX)  tons  bleached. 
«>7.(>X>  toiu-i  oasv  bleached,  and  2r>o.(XX>  tons  strong 
blt-.-iihod.  The  pillowing  new  sulphite  mills  arc  under 
cou-truvtion.  and  will  bring  their  production  on  the 
market  in  llK>9  :  —  1,  Lyirsne  mills.  Soderhamns  district, 
warlv  priviuction  15,tX>0  tons  ;  2.  Xvhamns  mills, 
^und-vdll  district,  warly  production  10,000  tons  ;  3.  Sunds, 
Aktitd>olai;  pr.  Sundsvall  will  build  a  mill  at  the  outlet 
of  tl»e  lutlal  River  with  an  estimated  production  of  10.000 
to  15.000  tons. 

For  both  Sweden  and  Norway  the  production  ofcellulo.se 
this  rear  t*  estimated  at  about  600,000  tons,  Sweden's 
share"  being  400.I.XH)  tons.  The  total  production  for  both 
countries  in  1908  Is  estimated  at  700,000  tons. 


Patbnts. 

TtgetabU    fibre.     B.    S.    Summers,    Port    Huron,    Mich. 
U.S.  Pat.  864,574.  Aug.  27,  1907. 

Vbgetable  fibres  or  straw  are  digested  under  pressure 
with  a  solution  of  calcium  chloride  to  which  clear  lime- 
water  has  been  added,  after  which  the  calcium  compounds 
are  removed  by  washing. — F.  M. 

Pnp^r  'tuff  from  btech  iwod,  especially  red  beech  ^  Process 

for    pr<^4ucing    .     D.    Nagy.     Ger.    Pat.    180,847, 

March  30.  1905. 

Bbbch  wood,  cut  into  thin  shavings,  is  first  heated  with 
sulphuric  acid  of  8^— 12°  B.  at  60°— 100°  C,  with  or 
without  appli<ation  of  pressure,  then  for  6  to  20  hours, 
according  to  the  qualitv  of  the  wood,  in  a  second  sulphuric 
acid  solution  of  14°— 20°  B.,  at  40°— 60°  C,  and  in  a 
third  solution  of  20^—30°  B.,  at  60°  to  80°  C,  nnder 
prc«.«iure  :  thU  la«t  treatment  Is  continued  until  the  wood 
19  quite  soft,  when  it  is  washed,  and  heated  under  pressure, 
at  (M*"— 100°  C,  in  a  solution  of  lime.-T.  F.  B. 


Elhtr  or  nlfohU  rnpovrs  contained  iit  nir  [of  artificial  silk, 
etUvloid,  and  amok'lei^s  powder  factories,  f.tc.\  ;    Recovery 

of .     A.  de  Chardonnet.     Fr.  Pat.  370,785,  June  21, 

1906.     See  I. 


CtUuloid :    Procf-s*  for  making  products  similar  to  . 

Chtm.  Fabr.  vorm.  Weiler-ter-Meer.     Fr.  Pat.  377,671, 
Julv  17.  1906. 


Sm  En^.  Pat.  16.271  of  1906  ;  this  J.,  1907, 


-T.  F.  B. 


CeOuUnd-like   mojute  ~    Process  for   preparing .      J. 

BaalcT  und  Co.     Ger.   Pat.    185,808,   June   1,    1905. 

BoRJtEOL  is  diMoIved  in  a  solvent  of  nitrocellulose,  and 
the  Kohition  in  added  to  nitrocellulose  moistened  with 
akohol,  and  mixed  until  a  homogeneous  product  is 
obtamed.  when  the  aUohol  is  removed  by  evaporation. 
A  jiortifiQ  of  the  l>omeol  mav  Ijc  n-placed  hv  camphor. 

■-T.  F.  B. 

CtUtdaid-likr.  mtiJitf*  ;     I'rficess  for  preparing .      Act.- 

G«^.  f  Anflinfaln-.     (U;t.  Pat.   |W).208,  Aug.  9,  HK)."}. 

SrnJirrRirAl.  mtthylbf-nzoyltrichloranilide  f.30  ]«rts)  is 
mixed  with  KM>  partfi  of  nitrf>celhilo'e,  in  |>re»<»^nfe  of 
•Icobol.  and  th^  yiroduct  finished  by  knowTi  methwls. 

-T.  F.  B. 


CtUtUoid-ltk*  moMsrs',   Process  for  prewiring  —  ^.     Act. 
CJ«.  f.  Anilinfabr.      Ger.  Pat.  180.126,  April  21,  J5 


H    — 


I9f)6. 


thie    'amphor    may    U-    wholly    or 

r«-rtam     <>rtho-aiamincs.     '/hu.s, 

'  folijylfnediaminc   (m.pt.    ]\'f — 


115P  C.)  are  mixed  with  70  parts  of  alcohol  and  65  parts  of 
nitrocellulose,  and  worked  up  in  the  usual  manner. 

— T.  F.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS,   AND   EXTRACTS. 


Cuprous  iodide.     M.  Guichard.     Bull.  Sec.  Chim.,   1907, 
1,  897—900. 

The  author  tried  to  obtain  cupric  iodide  by  the  action 
of  hydriodic  acid  gas  on  cupric  chloride  at  a  low  tem- 
perature, in  absence  of  moisture,  but  in  every  case  a 
mixture  of  cuprous  iodide  and  free  iodine  was  formed. 
According  to  Soubeyran  cuprous  iodide  prepared  in  the 
presence  of  water,  retains  one  molecule  of  the  latter,  but 
the  author  finds  that  the  quantity  retained  is  much  less 
than  this,  viz.,  about  0-2  per  cent.  Complete  dehydration 
is  effected  by  heating  to  about  300°  C.  in  a  vacuum. 
When  heated  in  the  air,  even  at  200°  C,  cuprous  iodide 
is  oxidised,  with  loss  of  iodine.  When  it  is  heated  in  a 
vacuum,  it  changes  in  colour  from  white  to  yellow,  and 
melts  at  about  600°  C.  to  a  brown  liquid,  with  slight 
sublimation  ;  on  cooling,  the  reverse  colour  change — 
from  brown,  through  yellow,  to  white — takes  place. 
For  the  analysis  of  cuprous  iodide  and  other  anhydrous 
iodides,  the  following  method  has  been  found  useful. 
A  glass  tube  weighing  about  30  grms.  is  shaped  so  that 
while  one  part  is  being  heated,  another  part  can  be  cooled 
to  about  -  60°  C.  A  small  quantity  of  the  iodide  Ls  intro- 
duced into  the  weighed  tube,  and  after  again  weighing, 
is  heated,  while  a  current  of  dry  air  is  passed  through. 
Copper  oxide  is  formed,  and  the  liberated  iodine  is  con- 
densed in  the  cold  part  of  the  tube  ;  the  increase  in 
weight  corresponds  to  the  quantity  of  oxygen  in  the 
copper  oxide.  The  iodine  is  now  expelled  by  heating, 
and  its  quantity  ascertained  by  again  weighing  the  tube. 

—A.  S. 


Poison  plants  of   Western  Australia.     E.    A.    Mann   and 
W.  H.  Ince.     Proc.  Royal  Soc,  1907,  B  79,  486—491. 

The  "  York  Road "  poison  plant,  Gastrolobium  caly- 
cinum,  was  extracted  with  dilute  alcohol,  and  the  extract 
evaporated.  The  residue  was  treated  with  lead  acetate, 
filtered,  and  hydrogen  sulphide  passed  through  the 
filtrate,  which  was  afterwards  neutralised.  Tannic  acid 
was  added  and  the  precipitate  mixed  with  lead  hydroxide. 
This  was  extracted  with  alcohol,  the  solution  evaporated 
and  hydrochloric  acid  added,  causing  the  separation 
of  a  mixture  of  needle-shaped  and  cubical  crystals.  The 
temperature  tn  all  the  above  operations  was  not  allowed 
to  exceed  30°  C.  The  cubical  crystals  were  less  soluble  in 
alcohol  than  the  needles,  and  appeared  to  be  a  decom- 
position product  of  the  latter  ;  analysis  showed  the  com- 
position to  be  Ci2Hjg03.  The  needle-shaped  crystals 
proved  to  be  the  hydrochloride  of  a  base,  cygnine, 
CjqH22N203,HC').  This  salt  slowly  decomposes  unless 
kept  dry,  and  1-932  grms.  of  it  dissolve  in  100  c.c.  of  water 
at  15°  C.  The  free  base  is  uncryslallisable  and  readily 
decomposes.  The  gold  salt,  B,HAuC'l4,  forms  yellow 
needles  decomposing  at  220°  C.  Other  substances  found 
in  tlif  jilant  were  : — cygnic  acid,  CJ0H10O4,  which  forms 
large  colourless  needles  when  its  aqueous  solution  is 
evaporated,  and  which  decomposes  on  heating;  gastro- 
lohic  acid,  C-HjoOg.HgO,  forming  a  yellow  amoiphous 
powder,  which  decomposes  on  heating,  and  yields 
ammonium  and  sodium  salts  crystallising  in  reddish- 
yellow  needles :  gastrolobin,  CgHjoOr,,  a  vegetable 
gelatinoid  ;  and  a  sugar,  cygnose,  CgHjgOe,  which  gave 
an  osazone,  crystallising  from  alcohol  in  slender  yellow 
needles  melting  at  179°  C 

The  "  Box  "  poison  plant,  Oxylobium  parviflorvrn.  was 
examined  in  the  same  way.  It  was  found  to  contain  an 
alkaloid,  lohine,  G23H31X3O4,  similar  in  its  jiropertics  to 
cygnine.     The   hycfrochloride  crystallises  in   needles,   and 
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when  the  aqueous  solution  is  heated  above  35°  C,  cubical 
crystals  of  a  substance,  C9H14O3,  are  deposited,  melting 
at  107°  C.  The  base  was  obtained  in  a  semi-crystalline 
condition,  and  decomposed  on  heating.  The  gold  salt, 
B,HAuCl4,  which  is  somewhat  unstable,  forms  an  amor- 
phous yellow  precipitate,  melting  at  about  100°  C.  Malic 
acid  was  also  found  in  this  plant.  Both  alkaloids  are 
toxic. — F.  Shdn. 


Taxicatin  :    a  new  glucoside  obtained  from  Taxus  baccata. 
C.  Lefebvre.     J.  Pharm.  Chim.,  1907,  26,  241—264. 

The  glucoside  was  discovered  by  the  use  of  emulsin  as 
an  analytic  agent,  and  was  extracted  from  the  leaves  or 
young  shoots  of  Taxus  baccata  with  boiling  water.  The 
aqueous  extract  was  reduced  to  a  sjrup  in  presence  of 
calcium  carbonate,  and  then  extracted  with  ethyl  acetate. 
After  purification  by  means  of  the  lead  compound, 
35  grms.  of  glucoside  were  obtained  from  70  kilos,  of 
plant.  Taxicatin,  C13H22O7,  crystallises  in  the  anhydrous 
state  from  hot  alcohol  or  with  two  molecules  of  water  from 
this  solvent  in  the  form  of  colourless  needles  ;  it  is  in- 
odorous and  slightly  bitter ;  the  anhydrous  substance 
melts  at  166—167°,  the  hydrate  at  165^' C.  It  is  soluble 
in  59  parts  of  water  and  has  the  optical  rotation,  [a]©  = 
—  72-9°.  When  hydrolysed  with  sulphuric  acid  or  emulsin, 
it  yields  58  per  cent,  of  dextrose  and  a  compound. 
C7Hi202.  In  addition  to  the  glucoside,  Taxus  baccata  also 
contains  sucrose,  raffinose,  invertase  and  emulsin.  Taxi- 
catin occurs  in  greatest  quantity  in  the  plant  during  the 
autumn  and  winter ;  apparently  it  is  utilised  in  the 
spring  when  the  young  shoots  begin  to  assimilate. — E.  F.  A. 

Avcubin  ;    Presence   of  in   different   species   of  the 

genus  Planiago.     L.  Bourdier.     J.  Pharm.  Chim.,  1907, 
26,  254—266. 

A  NUMBEK  of  species  of  plantain  have  been  examined  for 
glucosides  by  Bourquelot's  biological  method,  consisting 
in  the  addition  of  emulsin  to  an  extract  of  the  plant 
and  the  determination  of  the  changes  in  optical  rotation 
and  cupric-reducing  power.  In  every  case  the  presence  of 
glucosides  was  proved  and  a  black  coloration,  characteristic 
of  aucubin  (the  glucoside  characteristic  of  Aucuba  japonica 
L),  was  observed.  This  glucoside  was  isolated  from 
Plantago  lanceolate,  P.  major  and  P.  media.  To  obtain  the 
glucoside,  the  leaves  have  to  be  treated  with  boiling 
alcohol  immediately  after  gathering  as  the  glucoside 
disappears  on  keeping.  Invertase  and  emulsin  were  also 
found  to  be  present  in  every  species  of  Plantago  examined. 

— E.  F.  A. 


Olto  of  rose. 


E.  J.  Parry.     Chem.  and    Drug.,   1907,  71, 
475. 


The  author  states  that  otto  of  rose  is  being  freely  adul- 
terated this  season  with  a  mixture  of  geraniol  and  other 
terpene-aleohols  having  a  sp.  gr.  of  about  0-875  and  a 
refractive  index  of  under  1'4700.  The  figures  in  the 
following  table  relate  to  (a),  a  pure  otto  of  rose  of  the 
best  quality,  and  to  this  otto  mixed  with  5  per  cent,  (b), 
10  (c),  20  (rf),  and  30  per  cent,  (e)  of  the  new  adulterant. 


Sp.  gr.  at  30°  C. 
Refractive  index 

at  24°  C 

Optical  rotation 
Melting  point  . . 
•*  M.pt."  of  stear- 

optene   


(a). 


(6). 


(c). 


(d). 


(<). 


0-8550       0-8565 


1-4619 
-2°  38' 
23°  C. 

34-5°  C. 


1-4622 
-2°  30' 
22-5°  C. 

36°  C. 


1-4629 
-2°  20' 
21-5°  C. 

34°  C. 


0-8600  ;    0-8618 


1-4637 
-2°  16' 
20-6°  C. 

34°  C. 


1-4648 
-2°  6' 
20°  C. 

83-5  C* 


The  "  melting  point "  of  the  stearoptene,  i.e.,  the 
temperature  at  which  the  crystals  disappear,  depends 
largely  on  the  relative  solubility  of  the  stearoptene  in  the 
liquid,  and  a  trace  of  alcohol  is  sometimes  added  to  raise 
the  apparent  melting  point,  the  stearoptene  being  practic- 


ally insoluble  in  alcohol.  From  an  examination  of  samples 
from  numerous  sources,  the  author  concludes  that  the 
best  otto  of  rose  of  the  present  season  has  a  sp.  gr.  not 
exceeding  0-8560,  and  a  refractive  index  of  less  than 
1-4620.— A.  S. 

Bergamot  oil :    determination  of  the  acid  value.     S.  Gulli. 
Chem.  and  Drugg.,  1907,  71,  476. 

Attention  is  drawn  to  a  new  method  of  adulteration  of 
bergamot  oil,  consisting  in  the  addition  of  lemon  or 
bergamot  terpenes  and  of  small  quantities  of  volatile  acids 
(benzoic  acid,  etc.)  or  of  esters  (ethyl  succinate,  ethyl 
citrate,  terpinyl  acetate,  etc.).  This  form  of  adulteration 
is  indicated  by  an  increase  in  the  acid  value  of  the  oil, 
which,  in  the  case  of  pure  specimens,  should  be  between 
0-05  and  0-15  per  cent.,  and  never  more  than  0-20  per 
cent,  even  in  old  oils. — A.  S. 

Camphor,  artificial  and  natural ;    Distinctive  test  for 

with  vanillin  and  hydrochloric  acid.     P.  Borisch.   Pharm. 
Zentralh.,  1907,  48,  527—531. 

0-05  GRM.  of  camphor  is  treated,  in  a  test-tube,  with  1  c.c. 
of  vanillin-hydrochloric  acid  reagent  (1  part  of  vanillin 
dissolved  in  100  parts  of  25  per  cent,  hydrochloric  acid). 
The  tube  is  then  immersed  in  a  beaker  of  water,  and 
slowly  warmed,  so  that  the  temperature  gradually  rises, 
and  observations  are  made  at  30°,  60°,  75°  and  100°  C. 
Under  these  conditions,  "  synthetic  "  camphor  shows  no 
colour  reaction,  but  natural  camphor  gives  varying  shades 
of  green  or  blue  as  the  temperature  rkes,  and  bomeol 
passes  from  dull  yellow  at  60°  C.  to  deep  blue  at  100°  C. 

—J.  O.  B. 

Acetone ;     Detection    of in    alcohol   and   ether.     H. 

Wester.     See  XXIII. 


Benzoic   and  cinnamic   acids ;    Separation   of   — - — .     K. 
Scheringa.     See  XXIII. 

Patents. 

Volatile  oils,  balsams  or  substances  of  like  nature  ;  Process 
of  rendering  — - —  soluble  in  water.  J.  Laboschin, 
Berlin.     Eng.  Pat.  2559,  Feb.  1,  1907. 

Alcohol,  say  2  parts,  is  mixed  with  a  saturated  aqueous 
solution  of  potassium  hydroxide  or  other  alkali,  say  one 
part,  and  the  essential  oil,  etc.,  stured  into  the  mixture 
while  the  reaction  is  still  in  progress.  When  the  mixture 
cools,  the  essential  oil  will  be  found  so  modified  that  it 
dissolves  readily  in  water,  forming  a  clear  permanent 
solution.  The  proportion  of  alcohol  required  varies  with 
the  nature  of  the  essential  oil. — C.  A.  M. 


Camphor  ;  Process  of  making .     C.  Gla.ser,  Baltimore, 

Md.     U.S.  Pat.  864,162,  Aug.  27,  1907. 

A  PROCESS  for  making  camphor  by  heating  a  mixture  of 
isobomeol,  a  hypochloiite  and  water,  and  distilling  off  the 
camphor  formed. — G.  W.  McD. 

Camphor  from  isobomeol ;    Process  for  preparing . 

Fabr.  Baloise  de  Produits  Chimiques.    Fr.  Pat.  377,926, 
April  26,  1907.     Under  Int.  Conv.,  April  28,  1906. 

See  Eng.  Pat.  9857  of  1907  ;   this  J.,  1907.  838.— T.  F.  B. 

Camphor  oil ;    Preparation  of  clear,  fluid  or  stiff  homo- 
geneous substances  from .     L.  Sarason.     Ger.  Pat. 

183,190,  July  3,  1904. 

Camphor  oil  is  treated  with  the  alkali  salts  of  fatty  acids 
or  with  alkali  resinates.  The  products  are  state<i  to  be 
homogeneous  substances,  mi.«cib!e  with  alcohol  and 
glycerol  in  all  proportions,  and  forming  stable  emulsions 
\\ith  water.— T.  F.  B. 
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AwumoalMeslers  :   Process  for  preparing  aeidylated . 

J  D  Riedel  A.-O.  Gor.  Pat.  181.175.  Oct.  8.  1903. 
Addition  to  Ger.  Pat.  1C9.7S7.  Oct.  8.  1903.  (This  J., 
1906.  909.) 

Aminoalcohols  with  secondary  amino-groups  (this  J., 
UHHV  909.  910)  aro  converted  into  their  diacidyl-derivatives 
bv  the  usual  methods  of  acidylation. — T.  F.  B. 


Ph^^tpkate   of   iron    prepijnition  ;     Process  for    preparing 

a  .     Ferro-Phosphat   Ges.     E.  Schramm  und  Co. 

Ger.  Pat.  179.646.  April  22.  1904. 

Phosphorfs  l^  burnt  in  presence  of  a  limited  quantity  of 
air.  and  the  product  is  "  treated  for  a  long  time  "  with 
finely-divided  iron.  The  preparation  is  said  to  possess 
the  pro{iertv  of  healing  burns  ;   it  is  also  a  bactericide. 

— T.  F.  B. 


Starrk    and    ecUulose    icith    formaldehi/de ;     Procesn    for 

preparing    compounds    of    .     E.     R.     L.     Blumer. 

Ger.  Pat.  179.590,  Oct.  25.  1904. 

A  MiXTURK  of  dilute  alkali  hydroxide  {e.g.,  5°  B.)  and 
formaldehyde  is  allowed  to  act,  in  the  cold,  on  starch, 
cellulose,  etc..  for  some  hours,  when  it  Ls  heated  for  a  short 
time,  and  the  product  washed  with  wat«r,  and  then  with 
dilute  acetic  acid,  and  finally  dried  at  moderate  tempera- 
tures {e.g.,  5(f  C.).— T.  F.  B. 

Coiamine   phthalates :     Process   for   preparing   acid   and 

normal    .      Knoll    und    Co.      Ger.    Pat.   180,39.5, 

Feb.  11,  1905.     Addition  to  Ger.  Pat.  175  079,  Jan.  9, 
190.3. 

Whe»  cot&mine  and  phthalic  anhydride  react,  the 
cotamine  is  said  to  lose  1  niol.  of  water  between  its  alde- 
hydic  group  and  its  -XH-  group,  and  forms  a  phthalate. 

— T.  F.  B. 

^-Methyl-  and  l.3-dimethyl-A-amino-2.6-dioxypyrimidines  ' 

Proce-M   for   preparing    .      P.  HSring.      Ger.  Pat. 

182.559,  .June  10,  1905. 

."i-Mrrayi/-  and  1.3-dimetbyl-4-amino-2.6-dioxypyri- 
midineA  are  obtained  by  heating  cyanacetylmethyl- 
or  -dimethylureae  with  aqueous  solutions  of  salts  having 
slightly  alkaline  rea^^^tiona,  e.g.,  sodium  borate  or  acetate, 
or  dt*todium  phosphate.  The  pyrimidine  derivatives  are 
thus  obtained  em  such,  without  addition  of  acid. — T.  F.  B. 


C*rhozyalkyldialkylharhilu rir.  ncids  ;   Process  for  preparing 

rcrmpounds  corresponding  in  composition  to .     W. 

Traul*.  Ger.  Pat.  180,424,  Oct.  10,  1905.  Addition 
to  Or.  Pat.  179.946,  July  14,  1904.  (See  Eng.  Pat. 
14.161  of  IH()'>;    this  J.,  1905,  1188.) 

Th»  liquid  pro<luf.t  obtained   by  heating  dialkylmalonvl 
chlorides   with   urethane    is    dissolved    in    dilute   alkali, 

Srcipttated  with  acid,  and  distilled  under  very  much 
inint<ihr;d  pre*flure  until  a  viscous  oil  distils  over.  The 
product  can  1*  converted  readily  into  dialkyl barbituric 
acid*  (U>c.  cit.}.—T.  F.  B. 


barium  sulphate.  The  gelatin  should  be  of  medium 
hardness,  and  should  not  be  capable  of  reducing 
ammoniacal  silver  nitrate  solution,  whilst  the  barium 
sulphate  should  be  free  from  compounds  of  other  metals  ; 
the  by-product  obtained  in  making  hydrogen  peroxide 
is  said  to  be  unsuitable.  For  preparing  glossy  papers, 
the  barium  sulphate  is  precipitated  cold,  whilst  for 
"  matt "  papers  it  is  best  obtained  by  hot  precipitation. 
Suitable  proportions  are  8  to  10  per  cent,  of  gelatin  per 
100  parts  of  barium  sulphat«,  with  addition  of  about  1  per 
cent,  of  colouring  matter,  if  required. — T.  F.  B. 


XXII.— EXPLOSIVES.  MATCHES,  &c. 


Hydrazine  chlorate  and  perchloratc.     R.  Salvador!.     Gaz, 
chim.  ital..  1907,  37,  II.,  32—40. 

A  DILTTTE  solution  of  hydrazine  hydrate  was  neutralised 
with  a  dilute  solution  of  chloric  acid,  using  litmus  as 
indicator,  and  then  evaporated  ??i  vacuo  over  sulphuric 
acid.  The  residue  was  washed  rapidly  with  absolute 
alcohol.  Hydrazine  chlorate,  N2H5CIO3,  was  thus  obtained 
in  the  form  of  very  hygroscopic,  white  leaflets.  It  melts 
at  about  80°  C,  and  after  melting,  immediately  explodes  ; 
its  explosive  power  is  about  one-third  of  that  of  mercury 
fulminate.  It  is  easily  soluble  in  water,  very  slightly 
soluble  in  alcohol,  and  insoluble  in  benzene,  ether,  and 
chloroform.  The  perchlorate,  N2H5CIO4,  is  much  more 
stable  than  the  chlorate  :  it  can  be  obtained  from  its 
solutions,  by  evaporation  on  the  water-bath.  From 
alcohol  it  separates  in  long  prisms  which  melt  at 
131° — 132°  C,  bum  quietly  at  a  higher  temperature,  but 
explode  when  struck.  One  part  of  the  salt  dissolves 
in  34  parts  of  alcohol  or  1'48  parts  of  water  at  13°  C. 
The  dry  salt  absorbs  moisture  from  the  air,  with  formation 
of  the  hydrate,  2N2H6C104,H20,  which  melts  at  85°  C. 
and  decomposes  below  100°  C.  A  specimen  of  the  per- 
chlorate which  had  been  preserved  for  two  years  over 
calcium  chloride,  exploded  on  striking  just  as  when  first 
prepared. — A.  S. 

Acid  nitrating  mixtures ;  Analysis  of  '-.     G.   Coffetti 

and  G.  Madema.     See  XXIII. 


Patents. 


I    Explosives  ;  Manufacture    of   .     G.    Comaro,    Turin, 

!       Italy.     Eng.   Pat.   9170,   April   19,   1907.     Under  Int. 
Conv.,  April  21,  1906. 

!   Seb  Fr.  Pat.  376,607  of  1907  ;  this  J.,  1907,  991.— T.  F.  B. 

Nitrocellulose ;      Manufacture   of .        H.    Diamanti, 

P.  Loisif  and  H.  Champin.     Fr.  Pat.  377,425,  July  10, 
1906. 

The  principle  is  claimed  whereby  the  acids  are  either 
))artially  or  completely  renewed  during  the  proce-ss  of 
nitration,  continuous  circulation  being  also  employed. 
I  The  process  may  be  applied  to  nitrating  vessels  of  all 
descriptions,  and  the  composition  and  temperature  of  the 
mixed  acid  is  thus  kept  constant. — G.  W.  McD. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Fkelographic    hrr/midf    jjftpers  ;      7'he    coaling    of      ■ 

Onulfminot       ' ~ 


P.iill,  Sw,  Fran*;.  Phot.,  1JKJ7,  23,  316- 


Tub     Jjr-t     rriaUriaU     for 
|it«p»r»tory  to  rer»"iving 


roating    photographic    |)a]ieiH, 
the   <-niiilHion,   are   gelatin    and 


Explosive ;  Manufacture  of  a  safety .    J.  A.  FiirstenhofT. 

Fr.    Pat.   377,103,  April  23,   1907.     Under  Int.  Cony., 
April  25,  1906. 

f'tiMtA  ifl  made  for  the  use  of  a  metallic  powder  capabl«of 
forming  an  explosive  mixture  with  liquid  air  or  liquid 
oxygen,  such  powder  consisting  of  one  or  more  metals 
such  as  aluminium,  magnesium,  etc.,  in  metallic  form 
or  as  hydrides,  or  of  a  mixture  of  the  metal  or  metals 
with  one  or  more  metallic  hydrides. — C.  A.  M. 


I 
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Ether  or  alcohol  vapours  contained  in  air  [of  artificial  silk, 
celluloid,  and  smokeless  powder  factories,  etc  ] ;  Recovery 

of .     A.  de  Chardonnet.     Fr.  Pat.  376,785,  June  21, 

1906.     See  I. 

2fitrate  explosives  ;  Manufacture  of .     A.  Ermel.     Fr. 

Pat.  377,509,  May  4,  1907. 

The  addition  of  lead  nitrate  to  ammonium  nitrate 
explosives  ensures  certainty  of  detonation,  and  allows 
the  use  of  a  smaller  detonator,  but  at  the  same  time 
the  sensitiveness  of  the  explosive  to  shock  and  percussion 
is  much  increased,  and  the  fine  dust  of  lead  nitrate 
produced  during  incorporation  is  deleterious  to  work- 
people. These  defects  are  obviated  by  adding  to  the 
explosive  a  small  percentage  of  a  liquid  hydrocarbon  or 
other  substance  having  a  boiling  point  considerably  above 
the  temperature  at  which  the  explosive  is  dried.  Glycerin 
is  stated  to  be  particularly  suitable,  and  the  mononitro 
■derivatives  of  the  aromatic  series  may  also  be  employed 
for  the  same  purpose. — G.  W.  McD. 


XXIII.— ANALYTICAL  CHEMISTRY. 


APPARATUS,  d;c. 
Patents. 

Oas  arudysis  apparatus.     J.  F.  Siramance  and  J.  Abadv, 
London.     Eng.  Pat.  18,680,  Aug.  21,  1906. 

An  apparatus  for  the  volumetric  analysis  of  a  gas,  consist- 
ing of  a  bell  fitted  to  rise  and  fall  in  a  liquid  seal,  connected 
Tinder  the  control  of  a  positively  operated  valve,  with  a 
source  of  the  gas  to  be  analysed,  and  provided  with  a 
venting  device,  constituted  by  an  open  tube  connected  at 
one  end  to  the  top  of  the  bell,  the  other  end  of  the  tube 
being  adapted  to  dip  into  a  liquid  seal.  A  second  bell  is 
fitted  to  rise  and  fall  in  a  liquid  seal,  connected  on  the  one 
Tiand  to  the  first  bell,  on  the  other  hand  to  a  waste  outlet. 
Means  are  provided  for  subjecting  the  gas  to  an  absorbent 
reagent  during  its  passage  from  the  first  to  the  second  bell, 
"the  arrangement  being  such  that  when  the  gas  supply  to 
the  first  bell  is  shut  off,  the  venting  device  will  automati- 
cally limit  the  pressure  of  the  gaseous  contents  of  the  first 
bell  when  the  latter  attains  a  predetermined  capacity. 

— G.  W.  McD. 

Photometers   and   the   like.     S.    N.    Wellington,    London. 
Eng.  Pat.  6316,  March  15,  1907. 

The  apparatus  consists  of  an  open-ended  tube  having  a 
"frame  to  carry  a  sheet  of  printed  matter  extending  trans- 
versely to  the  axis  of  the  tube.  The  tube  can  be  angularly 
adjusted  to  bring  its  axis  in  line  with  the  light  to  be  tested, 
and  means  are  provided  by  which  the  angle  of  the  tube 
relatively  to  the  horizontal  plane  can  be  ascertained. 
A  measuring  device  is  also  provided  for  ascertaining  the 
horizontal  distance  between  the  apparatus  and  the  light 
being  tested.— G.  W.  McD. 

INORGA  NIC—Q  U  ANT  IT  A  TI VE. 

Acid  nitrating  mixttires';    Analysis  of  .     G.  Coffetti 

and  G.  Madema.    Gaz.  chim.  ital.,  1907,  37,  II.,  13—17. 

The  total  acidity  is  determined  by  diluting  2 — 3  grms. 
of  the  mixture  to  about  100  c.c,  and  titrating  with  N/2 
sodium  hydroxide  solution  and  methyl  orange.  Sulphuric 
acid  is  determined  by  the  ordinary  gravimetric  process. 
Nitrous  acid  is  determined  by  diluting  a  portion  of  the 
acid  mixture,  neutralising  with  sodium  carbonate,  and 
treating  with  potassium  ferrocvanide  and  citric  acid 
(see  this  J.,  1907,  1008).  The  "difference  between  the 
quantity  of  sulphuric  and  nitrous  acids  and  the  total 
acidity  represents  the  nitric  acid. — A.  S. 


Caustic  lime  ;•   Determination  of hy  the  u.^e  of  a  sugar 

solution.     J.  Hendrick.     Analyst,  1907,  32,  320—325. 

The  following  method  based  upon  an  extraction  of  the 
calcium  oxide  by  means  of  a  solution  of  sucrose  and 
titration  of  the  solution  with  standard  acid  differs  from  the 
method  of  Stone  and  Scheuch  (this  J.,  1895,  304)  in  many 
respects  : — Five  grms.  of  powdered  burnt  lime  are  mixed 
with  10  c.c.  of  alcohol,  the  contents  of  the  flask  made 
up  to  500  c.c.  with  a  10  per  cent,  solution  of  sugar,  and  the 
flask  immediately  placed  in  a  shaking  machine  (50 — 60 
revs,  per  minute),  and  shaken  for  at  least  4  hours.  A 
portion  of  the  liquid  is  then  filtered  or  decanted  and 
titrated  with  standard  hydrochloric  acid,  with  methyl 
orange  as  indicator.  The  tabulated  result-s  show  that  the 
method,  as  a  rule  gives  figures  about  one  per  cent,  lower 
than  those  obtained  by  direct  titration,  and  invariably 
lower  than  those  calculated  from  a  complete  analysis. 
In  the  case  of  limes  containing  much  silica,  the  amount 
of  calcium  oxide  found  by  the  complete  analysis  method 
was  frequently  5  to  10  per  cent,  higher  than  that  given 
by  the  sugar  method.  Experiments  showed  that  a 
5  per  cent,  solution  of  sugar  was  too  weak  for  the  extraction, 
but  that  little  difference  resulted  from  the  use  of  solutions 
of  10,  20,  or  30  per  cent,  strength.  It  is  essential  to 
start  the  shaking  immediately  after  the  addition  of  the 
sugar  ;  otherwise  a  cake  of  calcium  sucrate  is  soon  formed, 
and  it  is  then  almost  impossible  to  obtain  complete  extrac- 
tion. Magnesium  oxide  was  found  to  be  nearly  insoluble 
in  the  sugar  solution,  though  magnesium  carbonate  was 
dissolved  to  a  considerable  extentT — C.  A.  M. 


Zinc  salts  ;  Theory  of  the  action  of  sulphuretted  hydrogen 

on  .       S.   Glixelli.       Z.   an  org.   Chem.    1907,   55. 

297—320. 

The  solubility,  in  dilute  sulphuric  acid,  of  zinc  sulphide 
which  has  been  precipitated  from  an  alkaline  solution,  is 
found  to  be  about  4-6  times  that  of  the  same  compound 
precipitated  from  acid  solution.  But  in  dilute  sulphuric 
acid,  saturated  with  sulphuretted  hydrogen,  the  solubility 
of  zinc  sulphide  is  negligible,  and  the  reaction, 
ZnS04-l-H2S  =  ZnS-f  H2SO4  is  not  reversible,  as  has  been 
supposed.  Its  velocity  is,  however,  reduced  by  an 
increase  ui  the  quantity  of  sulphuric  acid  present,  which 
also  lengthens  the  time  which  elapses  before  a  precipitate 
appears.  This  latter  is  called  the  "  induction  period," 
and  may  extend  over  a  few  minutes  or  over  months,  if 
sufficient  acid  be  added.  The  separation  of  zinc  from 
nickel  and  cobalt  in  acid  solution  by  sulphuretted  hydrogen 
rests  therefore,  not  on  a  difference  in  the  conditions  of 
equilibrium,  but  in  their  induction  periods.  Precipitation 
from  acid  solution  is  merely  a  question  of  time,  but  the 
state  of  pseudo-equilibrium  may  be  upset  and  precipitation 
hastened  by  the  catalytic  action  of  zinc  sulphide,  cadmium 
sulphide,  copper  sulphide,  silicic  acid,  or  the  walls  of  the 
containing  vessel.  The  action  of  copper  sulphide  in  this 
respect  explains  the  difficulty  experienced  in  precipitating 
it  free  from  zinc,  when  both  metals  are  present  in  solution. 

— F.  SODN. 


Nickel ;  Determination  of  as  nickeldicyanodiamidine, 

and  the  separation  of  nickel  from  iron  and  from 
aluminium.  H.  Grossmann  and  B.  Schiick.  Chem.- 
Zeit.,  1907,  31,  911—912. 

In  the  method  already  described  by  the  authors  (this  J., 
1907,  718)  for  the  determination  of  nickel  by  precipita- 
tion as  nickeldicyanodiamidine,  the  precipitate  is  ignited 
with  sulphuric  acid  to  obtain  anhydrous  nickel  sulphate. 
A  quicker  method  of  manipulating  the  precipitate  and 
one  which  gives  more  exact  results,  consists  in  collecting 
it  in  a  Gooch  crucible,  washing  with  water  containing 
ammonia,  and  drying  at  115°  C.  The  precipitate  loses  its 
water  of  crystallisation  and  has  finally  the  comixwition, 
Ni(C2H5N40)2. 

The  separation  of  nickel  from  iron  or  aluminium  is 
carried  out  in  the  following  manner.  To  the  concentrated 
solution  which  should  not  contain  much  ammonium  salt, 
0-5 — 1     grm.     of     Rochelle     salt     is     adtied     for     every 
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(V2  gnn.  of  metals  present,  and  a  large  excess  of  con- 
centrated ammonia  ;  the  solution  is  then  treated 
»-ith  dicyanodiamidine  sulphate  (1 — 2  prins.  for  every 
0-1  grm.  of  nii-kel)  and  la.^tly.  while  keeping  cool,  with  a 
10  }>er  cent,  solution  of  potassium  hydroxide,  and  allowed 
to  remain  cool  ovemicht.  The  precipitate  contains  all 
the  nickel,  and  is  filtered  off  as  already  described.  Iron 
will  jiass  into  the  filtrate  and  can  be  completely  pre- 
cipitated as  hydroxide  by  boilinsr.  It  is  advisjible  however 
to  diss^ilve  this  precipitate  in  hydrochloric  acid  and 
re-preoipitate  with  auimonia  in  order  to  obtain  the 
precipitate  free  from  adsorbetl  alkali.  As  aluminium  is 
not  precipitated  by  boiling,  the  filtrate  in  that  case  is 
evaporated  to  drjTiess  in  a  platinum  basin,  and  heated 
with  sulphuric  acid  and  some  fuming  nitric  acid  to 
deconijx)se  all  organic  matter.  The  temperature  must  not 
however  rise  so  high  as  to  render  the  alumina  insoluble 
in  acids.  The  residue  is  dissolved  in  hydrochloric  acid 
and  the  ainminium  precipitated  by  ammonia.  The  pre- 
cipitate of  aluminium  hydroxide  should  be  dissolved,  and 
again  precipitated  by  ammonia  in  order  to  get  rid  of 
Maorbed  alkali  in  the  first  precipitate. — C.  E.  F. 


Cuprous  iodide.     M.  Guichard.     Set  XX. 

Iron  ;  Report  of  the  Committee  on  the  standard  methods  for 
the  analysis  of  .     See  X. 


Allocs  of  tin  or  antimony  ;  Method  of  analysis  of  some 
A.  Berg.     See  X. 


ORGANIC— Q  V  ANT  IT  AT  I VE. 


Butter-fat ;  The  baryta  value  of .     E.  Av6-Lallemant 

Z.  Untersuch.  Nahr,  Genussm.,  1907,  14,  317—329. 

The  following  method,  developed  from  that  of  Konig 
and  Hart  (Z.  anal.  Chem.,  1891,  30,  292),  has  enabled 
the  author  to  form  definite  conclusions  in  cases  of  suspected 
adulteration: — From  1-9  to  2-0  grms.  of  the  fat  are 
saponified  with  alcoholic  potassium  hydroxide,  the 
solution  neutralised  with  N/2  hydrochloric  acid,  the 
alcohol  expelled,  the  soap  dissolved  in  boiling  water,  and 
the  boiling  solution  (150  to  180  c.c.)  treated  with  50  c.c. 
(measured  at  15°  C.)  of  a  solution  of  25  grms.  of  barium 
chloride  per  litre.  The  flask  is  left  for  15  minutes  on  the 
hot  water-bath  for  the  insoluble  barium  soaps  to  agglo- 
merate, the  contents  then  cooled,  made  up  to  250  c.c. 
and  filtered,  and  the  barium  precipitated  as  sulphate 
from  200  c.c.  of  the  clear  filtrate  previously  acidified  with 
hydrochloric  acid.  The  weight  of  barium  (as  oxide) 
in  mgrms.  plus  one  quarter  of  the  weight  found,  is  deducted 
from  the  total  barium  oxide  used,  and  the  difference, 
calculated  upon  1  grm.  of  the  fat,  gives  the  amount  of 
barium  oxide  that  has  combined  with  the  insoluble  fatty 
acids  i.e.  "  the  insoluble  baryta  value."  The  saponification 
value  of  the  fat  is  calculated  into  mgrms.  of  barium  oxide, 
and  the  difference  between  the  result  and  the  insoluble 
baryta  value  gives  "  the  soluble  baryta  value."  Fifty 
samples  of  genuine  butter  gave  the  results  shown  in  the 
following  table,  which  also  shows  the  values  obtained 
with  some  of  the  other  edible  fats  and  oils  examined  : — 


Mgnns.  of  barium  oxide  for  1  grm.  of  fat. 

Refractometer 
reading  at 

Reichert- 
Meissl  Value. 

Saponification 
Value. 

Difference, 

F»t. 

&— (200-f-c). 

40*  C. 

Total,  a. 

Insoluble,  b. 

Soluble,  c. 

Batter.  bl^Mt  ... 

450 

32-3 

241-1 

329-6 

254-8 

76-7 

-23.8 

do.      lowest  .... 

40-8 

24-6 

220-3 

300-9 

247-4 

50-8 

-    0-7 

do.      me&n    

43-2 

28-7 

227-4 

310-7 

250-7 

60-3 

-    9-6 

StmMMB^  oil 



186-8 

255-2 

251-9 

3-3 

•f48-« 

CoUofMeed  oil    . . . 





192-9 

263-5 

256-9 

6-6 

•f50-3 

COeoknat  oil 

35-1 

0-6 

258-6 

353-3 

299-2 

54-1 

+  ib-l 

do 

34-8 

S-0 

259-7 

354-1 

296-5 

57-6 

•f38-9 

Lard  

50-B 

194-3 

265-5 

257-4 

7-6 

-1-50-3 

B««f  Tallow 

46-6 



197-9 

270-3 

264-1 

6-2 

+  67-9 

Mantanne    

44-0 

0-5 

233-5 

319-0 

277-7 

41-3 

•f36-4 

Batter +  10%  Cocoa- 

not  oil  

41-8 

28-8 

232-9 

318-2 

259-2 

69-0 

+   0-2 

Do.  +  10%foro«nnt 

oil  ■•■  10%    Beef 

Tallow    

42-8 

23-4 

227-7 

311-0 

257-2 

63-8 

+    3-4 

ORG  A  SIC~Q  UA  LIT  A  TI  VE. 


Atdame  ;  Dtttction  of ,  in  alcohol  and  ether.    H.  Wester. 

Phann-  Zcntral.,  1907,  48,  020. 


Thj 

»'l 
Iff 

•orl 
iJk 
of 
air. 
M  in 
U  f 


the  HhfT  arf-  nhaken   with  a  5  per  cent. 

n   of   hydroxylaminc   hydrochloride,   then 

•1  —  mih   nK'tation,    with   ab^jut   4  c.c.   of 

solution.     In  the  jirew-nce  of  acetone, 

'■  1  a  blue  or  bluinh-grcen  tint.     Excess 

•     M'lution    nhould    be    avoided,    but    the 

•'•xylaminf  hydrochloride  Holution  employed 

Th»!  prew-nr*-  of  (XlQH  per  cent,  of  acetOne 

'ted.— J.  O.  B. 


A  rtifUinl  tilk  ;    TeMing  varifJiiut  of  ■ 


r/r,.''.<4hwanx-. 


Campior.  natural  nni  artifirial ;  DiiAinaivt  tad  f<rr  . 

•     wUk  vamiUin  amd  hydrochloric  arid.     R..,Jteri«eh..    See 


From  these  and  similar  results  given  in  detail,  the  author 
concludes  that  sound  normal  butter-fat  should  have  an 
insoluble  baryta  value  of  247  to  251  (or  253 — 254  in  the 
case  of  butter  from  cows  fed  on  special  food),  whilst  the 
soluble  baryta  value  should  range  between  50  and  05. 
The  difference,  6 —(200 -f-c),  is  invariably  negative  with 
pure  butter-fat,  and  samples  showing  a  positive  difference 
are  to  be  condemned.  Cocoanut  oil  increases  the  insoluble 
baryta  value  by  about  4-5  to  5  mgrms.  for  each  10  jMjr  cent. 
added.  Rancid  butter-fat  or  butter  that  has  been  strongly 
heated  cannot  be  tested  by  this  method. — C.  A.  M. 

Butter  and  other  fats  j  Notes  on  Avi-LattemanVe  baryta 

value   of   .     M.    Fritzsche.     Z.    Untersuch.    Nahr. 

Genussm.,  1907,  14,  329—333. 

TiOBTy-ONE  samples  of  Dutch' butter  of  undoubted  purity 

Save  the  following  results  when  tested  by  the  method 
escrilHjd  in  the  preceding  abstract.  Total  barium  oxide 
in  mgrms.  per  1  grm.  of  fat,  297-3  to  316-7;  insoluble 
baryta  value,  b,  242-0  to  251-7  ;  soluble  baryta  value,  c, 
50-0  to  09-4  ;  and  difference,  b  -  (200 -t-c),  -  2-2  to  -  24-8. 
These  results  confirm  the  statement  of  Avc-Lallemant 
that,  a«  a  rule,  pure  butter  fat  gives  a  -  difference  for 
6-'200-<-cJ,    whilst    animal    and    vegetable    fats    give   a 
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+  difference.     Three  abnormal  samples   of  pure  butter,        Caovichcnic  j  Direct-   determination  of   in  tmlcanised 

however,  gave  the  following  results  :—  [  rubber  mixings.     S.  Axelrod.     See  XIIIC. 


Abnormal  butter 

1 

Eefractometer         Reichert-         Saponification 
reading  at     ,   MeissI  Value.            Value. 
40°  C.         [ 

Mgrms.  of  barium  oxide  for  1  gnn.  of  fat. 

Difference, 

fat  from 

Total,  a.          Insoluble,  6. 

Soluble,  c. 

6-(200+c). 

41-5                      28-27                      231-7 
45-2                     25-30                      216-4 
46-0                      23-65            I          216-3 

316-5 
295-6 
295-4 

255-6 
248-4 
251-0 

60-9           1          -  5-3 
47-2            i           +1-2 

44.4                  1                 u.  R.R 

Leyden  

The  first  sample  from  a  single  cow  fed  chiefly  upon  roots 
was  characterised  by  an  abnormally  high  insoluble  baryta 
value,  whilst  the  other  two  showed  positive  differences 
for  the  value  h  -  (200  +  c).— C.  A.  M. 


Bvtter-fat  •;  "  Caprylic  acid  values  "  of .    R.  K.  Dons. 

Z.  Untersuch.  Nahr.  Genussm.,   1907,  14,  333—342. 

It  was  found  by  Jensen  (this  J.,  1905,  1025)  that  the 
proportion  of  caprylic  acid  in  the  Reichert  distillate  of 
pure  butter-fat  was  practically  constant,  whereas  in  the 
case  of  butter  containing  10  per  cent,  of  cocoanut  oil, 
the  proportion  was  greatly  increased.  Since  the  distillate 
only  contains  24  to  25  per  cent,  of  the  total  caprylic  acid, 
the  author  prepares  a  second  distillate  by  adding  110  c.c. 
of  water  to  the  residue  in  the  flask,  and  distilling  off 
the  same  quantity,  about  30  per  cent,  of  the  residual 
caprylic  acid  being  thus  separated.  The  determination 
is  made  by  shaking  100  c.c.  of  the  neutralised  distillate 
with  40  c.c.  of  N/IO  silver  nitrate  solution,  washing  the 
separated  silver  salt  with  20  c.c.  of  water,  adding  50  c.c. 
of  AVIO  sodium  chloride  solution  to  the  filtrate  and 
washings,  and  titrating  the  excess  of  sodium  chloride 
with  the  standard  silver  nitrate  solution.  The  difference 
between  the  amounts  of  silver  nitrate  and  sodium  chloride 
solutions  used,  multiplied  by  1-1  gives  the  "  second  caprylic 
acid  value."  The  "  first  caprylic  acid  value  "  is  deter- 
mined by  Jensen's  method  with  some  slight  modifications. 
From  experiments  upon  200  samples  of  pure  butter  of 
diverse  origin,  the  author  concludes  that  the  first  and 
second  caprylic  acid  values  of  pure  butter-fat  are  approxi- 
mately equal  (1-0  to  1-6),  the  first  value  being  fairly 
proportional  to  the  Reichert-Meissl  value.  The  first 
value  is  increased  much  more  than  the  second  value  by 
the  addition  of  cocoanut  oil,  the  presence  of  10  per  cent, 
of  that  fat  raising  the  first  value  by  0-8  to  1-0.  Butter 
from  cows  fed  upon  cocoanut  oil-cake  did  not  show 
anv  great  variation  in  the  caprvlic  acid  values  of  the 
fat,  but  the  Polenske  value  (this  J..  1904,  387)  was 
influenced  almost  as  much  as  by  an  addition  of  10  per 
cent,  of  cocoanut  oil  to  the  butter  obtained  before  the 
feeding  experiments,  this  effect  being  produced  by  the 
lauric  acid  in  the  cocoanut  oil. — 0.  A.  M. 


Benzoic   and   cinnamic   acids  ':  Separation   of .      K. 

Scheringa.     Pharm.    Weekblad,    1907,    44,    984—986. 
Chem.  Zentr.,  1907,  2,  1020. 

The  mixture  containing  the  acids  is  dissolved  in  ammonia, 
and  the  solution  diluted,  and  treated  with  calcium  chloride 
solution,  whereby  most  of  the  cinnamic  acid  is  precipitated 
in  the  form  of  its  calcium  salt.  After  filtering,  the  solution 
is  treated  with  potassium  permanganate  solution  (1  :  50) 
until  a  permanent  pink  colour  is  produced,  the  excess  of 
permanganate  destroyed  by  a  drop  of  sodium  thiosulphate 
solution,  and  the  whole  warmed.  After  again  filtering. 
the  solution  is  boiled  to  expel  benzaldehyde,  acidified  with 
dilute  hydrochloric  acid,  the  benzoic  acid  extracted  by 
shaking  with  ether,  the  ether  solution  evaporated,  and 
the  residue  dried  and  weighed.  The  cinnamic  acid  is 
obtained  by  difference. — A.  S. 

Caoutchouc  ;  Detcrmiimtion  of in  cold-cured  rubber 

goods.    T.  Budde.     See  XIIIC. 


Patents. 

Milk-fat ;  Process  for  the  volumetric  determination  of 

by  means  of  alkaline  solutions.     P.  Funke  und  Co.     Ger. 
Pat.  181,051,  Sept.  16,  1904.     See  X\T;IL'1. 


Sugar  content  of  urine  ;  Process  for  the  approximate  deter- 

mination  of  the  .     Hausmann  A.-G.  Schweizerisch© 

Medizinal-  und  Sanitatsges.   Ger.  Pat.  182,326,  March  1, 
1906. 

Ukine  is  boiled  with  an  alkali  hydroxide,  and  the  solution 
mixed  with  water  until  it  is  of  the  same  colour  as  a 
standard  colour  solution  :  the  amount  of  water  added 
is  taken  as  a  measure  of  the  sugar  content.  The  results 
are  not  accurate,  but  the  error  is  not  greater  than  0-5  per 
cent.  Natural  dyestuffs  do  not  interfere  with  the  deter- 
mination.— T.  F.  B. 


XXIV.  -SCIENTIFIC  &  TECHNICAL  NOTES. 


Carbon  at  high  temperatures  and  pressures  2  Notes  on . 

C.  A,  Parsons.     Proc.  Roy.  Soc.,  1907,  A,  79,  532—535. 

Cakbon  was  heated  by  electrical  resistance  in  a  steel  tube 
or  mould  under  pressures  ranging  from  30 — 100  tons  per 
sq.  in.,  and  in  no  case  did  the  product  contain  more  than 
a  trace  of  diamond,  the  resulting  stable  form  of  carbon 
being  apparently  soft  crystals  of  graphite.  It  was  found, 
however,  that  under  these  conditions  graphite  has  a  great 
tendency  to  diffuse  into  its  cooler  surroundings.  The 
author  also  concludes  that  pressure  is  not  the  cause  of 
the  production  of  diamond  in  rapidly  cooled  iron,  since 
no  more  than  a  trace  was  found  in  iron  highly  charged 
with  carbon  cooled  from  high  temperatures  and  under 
pressures  of  30 — 50  tons  and  even  75  tons  per  sq.  in. 

—0.  F.  H. 


Trade  Report. 


Australian  trade. 


Chem.   and   Drugg.,   Sept.    28,    1907. 
[T.R.] 

The  following  figures  show  the  imports  of  drugs,  chemicals, 
&c.,  into  Australia  in  1906.  They  arc  extracted  from  the 
official  report  by  the  Commonwealth  Bureau  of  Census 
and  Statistics  in  Melbourne  : 


Quantity. 

Value. 

Shan. 

Acids- 
Acetic  gal- 
Boric  and  salicylic    . .  cwt. 
Hydrochloric,     nitric 

and  sulpluuic 

Tartaric 

Other  acids » 

0.607 
5,406 

610 
7.101 
2.874 

£ 

2.534 
7.813 

060 
S7.224 
14.686 

£ 

1.063 

S.218 

718 
4.186 
2.066 
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Quantity,  i     Value. 


U.K. 
Share. 


Sod»— 

Af^tate    cwt. 

-V»h 

Birarbonate   and   cai- 
bonate   

Cau«Uc 

Cr>-stals 

Nitrate 

Silicate 

Alum    

AmmoD.  carb 

Calcium  carbide cwt. 

Caratwl.  vtc lb. 

Dragi  and  chemicals — 

Bisalphites  and  sulphites  of 
potaMlum.  sodium,  cal- 
cium and  magneaium ; 
foaming  powders  and 
hijmd* 

Pot^h  cyanide    lb. 

t"Tv3iu  o(  tartar cwt. 

Food  preservative*    

Dyea 

tielatin  sheets    lb. 

Glycrnn.  crude    lb. 

Oums.      dr>-.      dextrin, 

tandarac.  mastic cwt. 

Insecticides.       sheep-washes. 

dlsiofectants.  n.e.i 

Malt-extract   (oon-spirit- 

noas)   lb. 

Caator  oil    gal. 

EacnUal  oik   

Liueed  oil    gal. 

Ohve  oil    

Bismuth  ore cwt. 

Copper  sulphate cwt. 

Potash,   crude   pearl-ash 

and  caustic  potash...  cwt. 

Mercury lb. 

Saccharin 

Saltpetre    cwt. 

Shellac 

Soap,  toilet lb. 

Do.  n.e.i „ 

Spints — 

Collodion  gal. 

Methylated    

Essences,  tinctures  and 

•extracts 

Sulphur    cwt. 

Turpentine    gal. 

Wax- 
Bees'  lb. 

Vegetable 

ftraBtt  


8,231 
92,193 

61.390 

72,004 

892 

70.764 

19,516 

3,605 

1.290 

85,975 

130,787 


5,847.554 
30.727 


407,040 
20.250 


117,014 
380,293 

1,032.118 

28,746 

17 

7,930 

4,044 
173,488 

3,977 
'  8,112 

1,183 
,  891,117 
I  1,147,486 

898 
j  105 

I        37.480 
269.704 
'      314,630  ' 

13.725  I 
I        80,021 
'  6,363,046 


7,495  ' 
25,538 

22.080 
43,630  I 
250  ' 
38.239  I 

5.263  I 

1.035   ! 

2,232 
64,601 

1,397 


5,368 

226,612 

120,560 

1,353 

50.732 

18,873 

284 

•15,101 

52,534 

2.678 

45,373 

38,093 

105,309 

6,506 

14 

8,960 

4,627 
17,139 
1,359 
9,053 
11,945 
65,840 
13,642 

358 
13 

48,463 
62,335 
61,868 

787 

2.681 

76,345 


1,896 
25.492 

20,080 

43,583 

218 

1,610 

5,241 

929 

2  223 

r!469 

1.276 


4,262 
193,102 
3,765 
1.337 
16,404 
7,525 


2,546 

39,844 

2,620 

1,206 

20,543 

101,459 

263 

6,527 

2,988 

4,218 

332 

4,943 

404 

26,616 

18,307 

131 
11 

25,309 
1,028 
2,004 

404 
966 
150 


{jtrmany ;  Trade  of in  1905  nnd  1906.     Chem.  InA, 

Sept.,  1907.     [T.R.] 

The  followine  tables  show  the  imports  into  and  exports 
from  C^nnany  of  various  chemical  products  during  1905 
aod  1900:— 


CmuUe  potaak — 

Imports 

Exports 

to  I-.B 

Ammrmium  mdpkaU 

ImtK-fTts 

From  U.K. 

T.xi^itU 

Wktl*  Ifd 

Imports 

ZxifirU 

To  UK 

CaMoM  emrbiU— 

Inports 

Exporto 

Qwimimt  mnd  U*  ia/fs  -- 

Imports 

ExpnrU 

to  OK 

CtecAoM  k»k— 

Imports 

Ksporta 


1905. 

1906. 

1    ItaM. 

1000  Mk. 

Tons. 

1000  Mk. 

24 

22.246 

3.397 

7 
7,786 
1,180 

44 

21,772 
3,824 

13 
7.620 
1,338 

4«.005 
26.818 
27.589 

12,001 
6,703 
6.807 

35,366 
16,283 
37,288 

8.841 
4,070 
0,322 

2.488 
10.478 
10.118 

806 
6,273 
3.238 

2,342 

14.022 

0,117 

957 
5,348 
3,450 

17.256 
700 

3,710 
103 

22,810 
646 

5,000 
142 

e 

140 
17 

IM 

4.40S 

628 

0 

178 

U 

140 

4,021 

061 

l,ftM 
OS 

3.373 
207 

S.454 

134 

4.301 
333 

1905. 


Tons.       1000  Mk. 


Tons. 


1000  Mk. 


Potassium  cMoride — 

Imports 

Exports 

To  U.K 

Potassium  cyanide — 

Imports 

Exports 

Qlycerin.  pure — 

Imports 

Exports 

Qlycerin,  crude — 

Imports 

Exports 

Gum  lac,  shellac — 

Imports 

From  U.K 

From  India  . . . . 

Exports 

Indigo — 

Imports 

Exports 

To  U.K 

Iodine — 

Imports 

From  U.K 

Exports 

Calcium  acetate — 

Imports 

Exports 

Phosphate  of  lime — 

Imports 

Exports 

Mercury — 

Imports 

Exports 

Sodium  nitrate — 

Imports 

Exports 

Potassium  nitrate — 

Imports 

Exports 

To  U.K 

Soda,  calcined — 

Imports 

Exports 

Thomas  slag — 

Imports 

Exports 


223 

156,434 

15,560 

3 
4,005 

713 
3,513 

'  4,952 
584 

4,104 
941 

2,776 
958 

199 

11,165 

1,561 

377 
56 
27 

20,510 
168 

501,048 
3,720 

729 

48 

540,916 
20,531 

2,156 

12,140 

3,797 

143 
46,768 

198,763 
270,905 


32 

22,120 

2,220 

4 
5,206 

678 
3,337 

3,467 
409 

15,596 
3,577 

10,548 
3,926 

1,202 

25,721 

2,498 

12,821 

1,911 

942 

4,512 
37 

25,052 
197 

3,135 
211 

110,888 
4,311 

927 
5,220 
1,633 

12 
3,975 

4,671 
7,585 


181 

171,994 

12,679 

3 
5,049 

670 
2,336 

3,542 
2,140 

4,279 

743 

3,046 

1,274 

113 

12,730 

1,454 

297 
54 
46 

20,362 
190 

531,195 

5,484 


593,218 
22,099 

1,918 

11,564 

3,840 

189 
41,598 

193,895 
354,116 


26 

24.884 
1,837 

4 
7,411 

579 
2,040 

2,180 
1,299 

17,013 
3,098 

11,281 
5,510 

829 

31,575 

2,580 

5,767 

1,133 

971 

4,820 
45 

31,277 
353 

3,110 
92 

124,837 
4,720 

856 
5,162 
1,715 

16 
3,535 

4,556 
9,915 


Smlzerland  ,•  Trade  of in  1906.     Chem.  Ind.,  Julv  I, 

1906.     [T.R.] 

The  folio-wing  table  shews  the  imports  and  exports  of 
various  products  in  Switzerland  in  double  centners 
(double  centner,  dz.,  =  100  kilos.): — 


Alkaloids  

Chemical  and  pharmaceutical  preparations 

Colophony 

Copal,  dammar  resin,  and  shellac 

Oil  of  turpentine 

Caustic  alkalis    

Calcium  carbide 

Chlorat<!B,  perchlorates,  and  persulphates 

Chloride  of  lime    

Sodium  chromate,  ferrocyanide,  sulphate, 

sulphide 

Hydrochloric  acid 

Sulphuric  and  sulphurous  acids 

Soda,  calcined    

Copper  sulphate 

Acetic    acid,    lactic    acid,    wood    spirit, 

acetone,  Ac 

Tannin  extracts 

Methyl  alcohol,  collodion,  organic  halogen 

compounds,  phoFRene,  &c 

Coal  tar  derivatives    

Benzene 

Aniline 

Aniline  compounds 

Bcnrfjyl  chloride,  nitrobenzene,  naphthol, 

Ac 

Spirit  and  denatured  alcohol 

Olue 

Oelafin,  flsh-glue   

Starcli,   Ac 


Imports. 

Exports 

dz. 

dz. 

67 

90 

812 

1,124 

24,071 

123 

2,059 

— 

15,098 

240 

42,793 

464 

2,210 

144,384 

544 

16,725 

12,328 

9,332 

27,399 

14,035 

66,823 

4.242 

94,064 

3,157 

131,797 

— 

18,833 

661 

9,622 

16 

16,211 

8,908 

6,132 

650 

15,170 

831 

85,478 

— 

5,438 

17 

12,680 

041 

10,906     , 

1,686 

76,841     j 

18 

3,682     1 

4,01S 

827 

l,7«ft 

30,318     1 

8 
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Imports.       Exports 


logwood  extract,  &c 

Aniline  dyestufifs 

Zinc  white,  lithopone,  &c. 
Varnishes,  lacquers,  <fec.  . . . 

Linseed  oil    

Olive  oil,  olein,  &c 

Liquid  fats  and  oils,  n.o.d. 
Cocoanut  oil,  palm  oil,  &c. 

Tallow,  &c 

Petroleum 

Solvent  naphtha,  &c 

ParaflBn  and  ceresin 

Bosln  oil  

Stearin,  degras 

Soaps 


New  Book. 

Tariff  proposals  of  Australia  and  New  Zealand  ; 

New .     Supplement  to  the  Board  of  Trade  Journal, 

Sept.  19th  and  26th  respectively.     Price  3d.  each. 

The  text  of  the  new  tariff  proposals  of  the  Australian 
Commonwealth  and  of  New  Zealand  are  given  side  by  side 
with  the  rates  of  duty  previously  in  force.  The  Australian 
tariff  came  into  force  provisionally  on  Aug.  8th  last,  and 
that  of  New  Zealand,  on  Julv  16th. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  aflBxed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Ofiicial  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 
20,677.  Jager.     Process    and    apparatus    for    filtering. 

20,697.  De  Ferranti.  Conducting  gaseous  endothermic 
reactions.*     Sept.  17. 

20,886.  Grimwade  and  Roberts.  Gas-fired  ovens  and 
kilns.     Sept.  20. 

21,010.  Boult  (Blair).  Reverberatory  furnaces.* 
Sept.  21. 

21,204.  Bennis,  Bennis,  and  Scott-King.  Separating 
granular  material  from  the  containing  liquid.     Sept.  24. 

21,315.  Lines.  Material  for  withstanding  extreme  and 
sudden  changes  of  temperature.     Sept.  26. 

21,346.  Petersen.  Packing  material  for  reaction 
chambers  and  the  like.  [Ger.  Appl.,  Sept.  27,  1906.]* 
Sept.  26. 

21,427.  Welsh  and  Duffy.     See  under  HI. 

Complete  Specifications  Accepted. 


15,974  (1906).  Shaw, 
evaporating  syrups,  &c. 

21,321  (1906).  Fritz. 

21,337  (1906).  Zeitlin. 
Oct.  2. 


Apparatus   for  distilling  water, 
Sept.  25. 

See  under  II. 

Production     of     high     vacua. 


23,606  (1906).  Grossmann.     Apparatus  for  evaporating 
at  less  than  atmospheric  pressure.     Oct.  2. 

121  (1907).  Russell.   Apparatus  for  washing  and  sterilis- 
ing filtering  pulp,  &c.     Oct.  2. 


7709  (1907).  Martini  and  Hiineke.     Storage  and  trans- 
ference of  inflammable  liquids.     Sept.  25. 

12,258  (1907).  Neff  and  Brandes.     Treatment  of  liquids. 
Sept.  25. 


n.— FUEL,    GAS,    AND    LIGHT. 

Applications. 

20,647  to  20,649.  Hartenstein.  Manufacture  of  car- 
bide.*    Sept.  17. 

20,652  to  20,654.  Hartenstein.  Manufacture  of  car- 
bide.*    Sept.  17. 

20,685.  Vignon.  Manufacture  of  gas  for  lighting  or 
heating.     [Fr.  Appl.,  Nov.   12,  1906.]*     Sept.   17. 

20,957.  Kennedy.  Bituminous  coal  gas  producers. 
Sept.  21. 

21,078.  Rider.  Apparatus  for  making  fuel  gas  from 
mineral  carbonates  and  carbonaceous  material.  *    Sept.  23. 

21,124.  Marconnet.  Gas  producing  apparatus.  [Fr. 
Appl.,  Oct.  8,  1906.]*     Sept.  23. 

21,132.  Paterson.     Coal  gas  plant.     Sept.  24. 

21,224.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     See  under  VII. 

21,466.  Yates  and  Kershaw.  Suction  gas  plant. 
Sept.  27. 

21,491.  Armstrong.     Suction  gas  producers.     Sept.  27. 
Complete  Specifications  Accepted. 

14,365  (1906).  Parker.     Fuel.     Oct.  2. 

20,484  (1906).  Mason's  Gas  Power  Co.,  Hollis,  and 
Wright.     Power  gas  producers.     Sept.  25. 

21,321  (1906).  Fritz.  Reducing  power  consumption  in 
repeated  creations  of  vacua,  applicable  in  producing  peat 
fuel.     Sept.  25. 

21,513  (1906).  British  Thomson-Houston  Co.  (Gen. 
Electric  Co.).  Manufacture  of  electric  lamp  filaments 
from  tun^ten.     Oct.  2. 

25,469  (1906).  Green.     Gas  purifiers.     Oct.  2. 
26.819  (1906).  Thwaite.     Generating  combustible  gas. 
Sept.  25. 

566  (1907).  Famsworth.  Production  of  carburetted 
air.     Oct.  2. 


III.— DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS,    PETROLEUM,    AND 

MINERAL    WAXES. 

Applications. 

21,060.  McMullen.  Refining  crude  petroleum  and  other 
hydrocarbons.*     Sept.  23. 

21,427.  Welsh  and  Duffy.  Distilling  tar  and  other 
liquids  or  substances.*     Sept.  27. 


IV.— COLOURING     MATTERS     AND    DYESTUFFS. 
Applications. 

21,109.  Ellis  (Chem.  Fabr.  vorm.  Sandoz).  Manufao- 
ture  of  colouring  matters  of  the  gallocyanine  series. 
Sept.  23. 

21,366.  Fiechter.  Producing  diazo  compounds  capable 
of  uniting  by  means  of  amidosulphonic  acids.     Sept.  26. 

Complete  Specifications  Accepted. 

22,872  (1906).  Imray.  (Meister,  Lucius,  und  Briining). 
Manufacture  of  concentrated  liquid  dvestuffs  or  easily 
liquefiable  pastes  from  sulphurised  dyestuffs.     Sept.  25. 
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29.750  iliKH>).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  compounds  of  the  anthracene 
serif*.     CVt.  2. 

1946  (1907).  Bloxam  (Act.-Ges.  f.  Anilinfabr. ).  Ma,nu- 
factore  of  4-nitro-2-chlorodiphenylamine  and  its  deriva- 
tiTW.     Oct.  2. 


v.— PREPARING.    BLEACHING,    DYEING, 

PRINTING.   AND  FINISHING  TEXTILES,   YARNS, 

AND    FIBRES. 

Appucatioxs. 

20.S39.  Romer,  Seel,  and  Farberei  A.  Ronier.  Dyeing 
textile  goods  in  hanks  and  pieces  with  alizarin  dyes. 
Sept.  liC 

21.038.  Dawson.  Wool  washing  and  scouring  machines. 
Sept.  23. 

21,405.  Courtauld  and  Co.,  and  Wilson.  Manufacture 
of  thread",  filaments,  strips,  or  films  of  cellulose.     Sept.  26. 

COXFLETE   SPBCmCATIONS   ACCEPTED. 

21,592  (1906).  Sharp,  and  Sharp  and  Sons,  Ltd. 
Apparatus  for  producing  watered  effects  on  textile  fabrics. 
Oct.  2. 

25,971  (1906).  Ransford  (Cassella  und  Co.).  Manu- 
facture of  multicoloured  fabrics.     Sept.  25. 

89a  (1907).  Haddan  (Lumi^re  et  fils).  Apparatus  for 
making  collodion  filaments,  artificial  silk,  &c.     Sept.  25. 

4015  (1907).  Miiller.  Manufacture  of  artificial  threads. 
Sept  25. 

6724  (1907).  Fussganger.  Steaming  textile  fabrics. 
Sept.  25. 


VIL— AQDS,    ALKALIS,    AND    SALTS. 

Appucatioxs. 

20,580.  Meister,  Lucius,  und  Briining.  Manufacture  of 
■Uble  hvdroeulphites.  [Ger.  Appl.,  Sept.  26,  1906.]* 
Sept.  16.' 

20,613.  Dnrieusart.  Manufacture  of  hydrochlorate  of 
ammonia,  aod  sulphite  and  hyposulphite  of  sodium.* 
Sept.  16. 

20,679.  Mevzonnier.  Manufacture  of  chrome  alum.* 
Sept.  17. 

20,798.  Koehne.  Producing  high-pressure  ammonia 
rapoon.*     .Sept.  19. 

20,868.  Fischer.  Manufacture  of  hydrogen  peroxide. 
[Ger.  Appl.,  (Jet.  20,  1906.]*     Sept.  19" 

20,906.  QueiMter.  Making  hydrogen  [jeroxide  stable  in 
admixture  with  other  substances.*     Sept.  20. 

20,955.  Kennedy.  Converting  ammonia  sulphite  solu- 
tion into  ammonia  sulphate  solution  and  free  sulphur 
Sept,  21.  ^ 

21,147.  Cottrell.  Manufacture  of  sulphuric  acid.* 
Sept.  24. 

21,211.  Szek.     Ozonising  apparatus.     Sept.  24. 
21,215.  Bredig  and  Fraenkel.     Production  of  cyanides, 
tmidea,  aod  nitrides   from  nitrogen  and  carbides.* 


24. 

21,224.  British  Thomson-Houston  Co.  (Gen.  Electric 
Ca).  Maoafacture  of  boron  and  of  electric  incandescinjj 
bodies  therefrom.     Sejit.  24. 

21,475.  Basaet.     fiec  under  XI. 

CoMrtm  SpEciriCATiosa  Accepted. 

1(W51  (IttOej.  Laog  and  Smith-  Producing  hydro- 
osjrpHB  gaa.     Oct.  2. 


23,165  (1906).  Sarason  and  Haller.  Generating  oxygen. 
Oct.  2. 

23,835  (1906).  Hutton  and  Smith.  Manufacture  of 
hydrocj^anic  acid  and  its  salts.     Sept.  25. 

26,808  (1906).  Frank.  Production  of  pure  hydrogen. 
Sept.  25. 

4478  (1907).  Schmatolla.  Vertical  kilns  for  burning 
limestone,  &c.     Sept.  25. 

4728  (1907).  Weinmann.  Charge  of  calcium  carbide. 
Oct.  2. 

9553  (1907).  Efford  and  Dabner.     Lime  kilns.     Oct.  2. 

11,559  (1907).  Petersen.  Preventing  the  denitrating 
action  in  the  Gay-Lussac  absorption  apparatus.     Sept.  25. 

12,213  (1907).  Eschelmann,  and  Ges.  der  Tentelewschen 
Chem.  Fabr.  Purifying  the  gases  from  pyrites  burners. 
Oct.  2. 

13,989  (1907).  Hausser.  Producing  oxide  of  nitrogen 
by  explosions.     Sept.  25. 


VIII.— GLASS,    POTTERY,    AND    ENAMELS. 

Applications. 

20,964.  Grimwade   and  Brookfield.     Gas-fired  potters' 
ovens  or  kilns.     Sept.  21. 

20,975.  Oppermann.     Manufacture     of    sheet    glass.* 
Sept.  21. 

*  Complete  Specification  Accepted. 

27,564(1906).  Desgraz  and  Schmidt.     Working  gaseous 
fuel  furnaces  for  treating  glass,  steel,  &c.     Sept.  25. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Complete  Specifications  Accepted. 

22,390  (1906).  Gramiccia.    Fireproof  building  materials. 
Oct.  2. 

24,529  (1906).  Wood  and  Murphy.     Dust  laying  com- 
positions.    Oct.  2. 

27,747  (1906).  Czigler  and  Eotvos.     Kihis  for  burning 
bricks,  lime,  &c.     Sept.  25. 

2460  (1907).  Brookes  (Asbestos  Wood  Co.).     Manufac- 
ture of  compositions  of  a  refractory  character.     Oct.  2. 


X.— METALLURGY. 

Applications. 

20,622.  Craig  and  Craig.  Apparatus  for  washing  and 
separating  or  concentrating  ores,  minerals,  and  the  like. 
Sept.  17. 

20,683.  Cowper-Coles.  Recovery  of  metals  from  ores, 
residues,  &c.     Sept.  17. 

20,920.  Burt  (Currie).    Magnetic  ore  separator.  Sept.  20. 
21,063.  Sutton,  Steele,  and  Steele.     Dry  concentration 
of  ores.     [U.S.  Appl.,  Sept.  22,  1906.]*     Sept.  23. 

21,066  and  21,067.  Moeller  (Rosalt).  Extraction  of 
metals  from  ores  by  a  wet  process.     Sept.  23. 

21,355.  Crawford.    Manufacture  of  steel  alloys.  Sept.  26. 

21,356  and  21.357.  Crawford.  Steel  and  other  metal 
alloys.     Sept.  26. 

21,401.  Steinhart  and  Vogel.  Treatment  of  materials 
containing  tin.     Sept.  26. 

21,428.  Thomlinson.  Consolidating  flue  dust  or  pulver- 
ised materials  containing  iron  and  manganese.     Sept.  27. 
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21,455.  Reinecke.     Utilising  foundry  wastes.  *    Sept.  27. 
21,513.  Nettell  and  Down.     Treatment  of  ores  contain- 
ing sulphides  of  lead,  zinc,  copper,  and  silver.     Sept.  28. 

Complete  Specifications  Accepted. 

27,564  (1906).  Desgraz  and  Schmidt.     See  under  VIII. 

21,440  (1906).  Maclvor  and  Fradd.     Treatment  of  zinc 
residues.     Oct.  2. 

21,672  (1906).  Sulman.     Separation  of  zinc  from  its  ores 
or  compounds.     Oct.  2. 

3507  (1907).  Mitchell  and  Vigo.     Soldering  compounds. 
Oct.  2. 


XI.— ELECTRO-CHEMISTRY    AND     ELECTRO- 
METALLURGY. 
Applications. 

20,650.  Hartenstein.     Electric  fiirnaces.*     Sept.   17. 

21,475.  Basset.  Electric  battery,  also  applicable  for  the 
manufacture  of  sulphuric  acid.  [Fr.  Appl.,  Oct.  2,  1906.1* 
Sept.  27. 

Complete  Specifications  Accepted. 

13,965  (1906).  DeFerranti.  Electric  furnaces.  Sept.  25. 

14,395  (1906).  Marter.     Insulating  composition.  Oct.  2. 

21,667  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Treating  refractory  materials  by  the 
electric  arc.     Sept.  25. 

3631  (1907).  Jungner.  Iron  electrodes  for  accumulators 
with  alkaline  electrolyte.     Oct.  2. 

3711  (1907).  Jungner.  Electro-active  cement-like  sub- 
stances of  iron  and  nickel  hydrates  for  forming  electrodes. 
Oct.  2. 

3834  (1907).  Jungner.  Production  of  electrodes  of 
magnetic  metals  by  electrolytic  oxidation.     Oct.  2. 

6657  (1907).  Petersson.  Charging  electric  furnaces  to 
produce  carbide  from  lime  and  carbon.     Sept.  25. 

11,917  (1907).  Rochling,  Schoenawa,  and  Rodenhauser. 
Electrodes  for  resistance  furnaces.     Oct.  2. 


XII.— FATTY   OILS,    FATS,    WAXES,    AND   SOAPS. 
Applications. 

20,916.  Schou.     Manufacture  of  soap.     Sept.  20. 

21,043.  Robb,  Mullen,  and  Garnett.     Cleansing  material. 
Sept.  23. 

21,189.  McKerrow.     Candles.     Sept.  24. 


XIIL— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c. 

{A.) — Pigments,  Paints. 

Application. 

20,990.  Merz.     Preparation  of  colours  for  painting  and 
printing.     [Ger.  Appl.,  Sept.  24,  1906.]*     Sept.  21. 

Complete  Specification  Accepted. 

6755  (1907).  Plonnis.     Waterproof  paints.     Oct.  2. 

{B.) — Resins,  Varnishes. 

■  Application. 

'    21,489.  Lake    (Rutgerswerke    A.-G.).      Extraction    of 
resins  or  the  like.*     Sept.  27. 


CoMPLBTS  Spbcificatioii  Accbfted. 

6843  (1907).  Lake    (Lingner).     Manufacture    of    solid 
condensation  products  from  copaiba  balsam.     Oct.  2. 

(C. ) — India-Rubbeb. 

Applications. 

20,695.  Gottschalk.        Manufacture      of      indiarubber. 
Sept.  17. 

20,732.  Gottschalk.    Manufacture  of  isoprene.    Sept.  18. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Complete  Specifications  Accepted. 

20,548  (1906).  Helbronner  and   Vallee.     Treatment  of 
ossein.     Sept.  25. 

5438  (1907).  Stewart.    Manufacture  of  tannine  extracts. 
Oct.  2. 


XV.— MANURES,    &c. 

Application. 

20,575.  Pohl.     Manufacture   of  artificial   manure   pre- 
ferably from  alumina  and  silicic  acid.*     Sept.  16. 


XVII. —BREWING,    WINES,    SPIRITS,    &c. 

Application. 

20,865.  Topf.     Kihi    for    drying    malt.     [Ger.    Appl., 
Oct.  22,  1906.]*     Sept.  19. 

Complete  Specifications  Accepted. 

21,326  (1906).  Hellwig.       Fittings      for      mash    tuns. 
Sept.  25. 

25,691  (1906).  Davis.      Apparatus  for  use  in  brewing 
Sept.  25. 

8372  (1907).  Mertens.     Chilling  and  carbonating  beer. 
Oct.  2. 

8800  (1907).  Adlam.     Apparatus  for  malting.    Sept.  25. 

15,259  (1907).  Bonnard.  Treatment  of  preserved  musts 
or  fruit  juices.     Oct.  2. 


XVIIL— FOODS;     SANITATION,    WATER 
PURIFICATION;     AND    DISINFECTANTS. 

(^.)— Foods. 
Applications. 

20,713.  W^illLs.  Production  of  animal  albumen  or  blood 
serum  from  animal  blood.     Sept.  18. 

21,397.  Thum.  Refiniag  coffee  beans.  [Ger.  Appl., 
Oct.  2,  1906.]*     Sept.  26. 

Complete  Specification  Accbpted. 

21,139  (1906).  Michaely.  Manufacture  of  food  for 
animals.     Oct.  2. 

(5.) — Sanitation  ;    Watee  Pckifioation. 
Applications. 
21,533.  Adams.     Sewage  purification  plant.     Sept.  28. 
21,566.  Thomson,  and  Oxychloridee,  Ltd.      Apparatus 
for  treating  sewage.     Sept.  28. 
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OOMTLKTB   SPKCmCATION   ACCBPTBD. 

28,585  (1906).  Boolt  (Bohon).     Purification  of  sewage. 
Sept  25. 


XX.— FIXE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

COMPLBTB   SPBCinCATIONS    ACCEPTED. 

21,171  (1906).  Goldsmith,  and  British  Xylonite  Co. 
Manufacture  of  camphor.     Sept.  25. 

21,180  (1906).  Goldsmith,  and  British  Xylonite  Co. 
Manufacture  of  camphene.     Sept.  25. 

942  (1907).  Daege.  Knoll,  and  Knoll.  Compounds  suit- 
able for  use  in  medicine.     Sept.  25. 

2565  (1907).  Boult  (Miersch).  Obtaining  aromatic  sul- 
pliODic  acids  and  their  alkali  salt«  from  sulphonating 
mixtures.     Sept.  25. 

9725  (1907).  Houghton.  Production  of  monobasic 
organic  peroxides.     Sept.  25. 


XXL— PHOTOGRAPHIC    ilATERIALS    AND 

PROCESSES. 

Applications. 

20,641.  Morgan.     Adhesive    coating    for    photographic 
printing  papers.     Sept.  17. 


20,740.  Gateau.     Photographic   emulsion   for   pigment 
printing.     Sept.  18. 

Complete  Specdbtoation  Accepted. 

21,189  (1906).   Thornton.    Self-developing  photographic 
films.     Sept.  25. 


XXII.— EXPLOSIVES,    aiATCHES,    &c. 

Applications. 

20,931.     Himalaya.        Manufacture      of     explosives.* 
Sept.  20. 

21.116.  Haddan  (Lehmann).    Explosive  oil.*    Sept.  23. 

21.117.  Haddan  (Lehmann).     Manufacture  of  explosive 
oils  ccHitaining  nitroglycerine.  *     Sept.  23. 

Complete  Specification  Accepted. 

1357  (1907).  HaflFner.       Igniting    mass    for    matches, 
Oct.  2. 


XXni.— GENERAL    ANALYTICAL    CHEMISTRY. 

Complete  Specification  Accepted. 

21,342  (1906).  Ridsdale.     Methods  of  chemical  analysi£% 
Sept.  25. 


I 


Journal  of  the  Society  of  Chemical  Industry. 


No.  20,  Vol.  XXVI. 


OCTOBER  31,  1907. 


No.  20,  Vol.  XXVI. 


The  Society  of  Chemical  Industry. 


Past  Presidents. 

Sir  Henry  E.  Roscoe,  B.A.,  D.C.L.,  LL.D., 

Ph.D.,  F.R.S 1881—1882, 

tSir    Frederick    A.    Abel,    Bart.,    K.C.B., 

G.C.V.O.,  D.C.L.,  D.Sc,  F.R.S 1882—1883 

tWalter  Weldon,  F.R.S 1883 — 1884 

tSir  Wm.  H.  P.erkin,  LL.D.,  Ph.D.,  F.R.S.  1884—1885 

E.  K.  Muspratt,  D.Sc 1885 — 1886< 

David  Howard 1886 — 1887 

Sir  James  Dewar,  M.A.,  LL.D.,  F.R.S 1887 — 1888 

Ludwig  Mond,  Ph.D.,  F.R.S 1888 — 1889, 

tSir  Lowthian  BeU,  Bart.,  F.R.S 1889—1890, 

tE.  Rider  Cook   1890—1891 

J.  Emerson  Reynolds,  M.D.,  D.Sc,  F.R.S.  1891—1892, 
Sir   John   Evans,    K.C.B.,   D.C.L.,    LL.D., 

Sc.D.,  F.R.S 1892—1893, 

tE.  C.  C.  Stanford   1893—1894 

T.  E.  Thorpe,  C.B.,  LL.D.,  Sc.D.,  Ph.D., 

F.R.S 1894—1895 

Thomas  TsTer 1895—1896 

tEdward  Schunck,  Ph.D.,  F.R.S 1896—1897 

Frank  Clowes,  D.Sc 1897—1898, 

George  BeUby,  F.R.S 1898—1899 

C.  F.  Chandler,  D.Sc,  M.D.,  Ph.D.,  LL.D.  1899—1900. 

Sir  Jos.  W.  Swan,  D.Sc,  M.A.,  F.R.S....  1900—1901 

Ivan  Levinstein   1901 — 1903 

Sir  Wm.   Ramsay,   K.C.B.,   D.Sc,   LL.D., 

F.R.S 1903—1904 

Wm.  H.  Nichols,  M.S.,  LL.D.,  D.Sc 1904—1905 

Edward  Divers,  M.D.,  D.Sc,  F.R.S 1905—1906, 

Eustace  Carey    1906—1907 

t  Deceased. 


LIST   OF   COUNCIL,   1907-1908. 


President :    Sir  Boverton  Redwood. 


Vice-Presidents  : 
Dr.  E. 


G.  Love. 
Raphael  Meldola,  F.R.S. 
Dr.  Wm.  H.  Nichols. 
Walter  F.  Eeid. 
A.  Grordon  Salamon. 
Chas.  Wightman. 

Ordinary  Members  of  Council  : 

Dr.  F.  J.  Smale. 

Frank  H.  Tate. 

Dr.  Leonard  T.  Thome. 

Thos.  Tyrer. 

Sir  Thomas  Wardle. 

R.  C.  Woodcock. 

Sectional  Chairmen,  and  Secretaries  : 

BIESQXGHAM. 

I  F.  R.  O'Shaughnessy. 

Canadian. 

I  Alfred  Burton. 

Liverpool. 

I  W.  Roscoe  Hardwick. 

London. 

I  Julian  L.  Baker. 

Manchester. 

I  Julius  HUbner. 

Newcastle. 

I  Dr.  F.  C.  Garrett. 

New  England. 

I  Alan  A.  Claflin. 

New  York. 

I  Dr.  H.  Schweitzer. 

Nottingham. 

I  S.  R.  Trotman. 

Scottish. 

I         Dr.  Chas.  E.  Fawsitt. 
Sydney,  N.S.W. 

I  T.  U.  Walton. 

Yorkshire. 

I  Thomas  Fairley. 

Honorary  Treasurer  : 
Samuel  Hall,  East  London  Soap  Works,  Bow,  E. 

Honorary  Foreign  Secretary  : 
Dr.  Ludwig  Mond,  F.R.S. 

General  Secretary  :    Charles   G.   Ctesawell,   59,   Palace  ChambeiB, 
Westminster,  S.W. 
Telegraphic  Address  :    59,  Palatable,  London. 
Telephone  Number  :    715,  Victoria. 


Dr.  L.  Baekeland. 

J.  Carter  Bell. 

Eustace  Carey. 

Dr.  Edw.  Divers,  F.R.S. 

Prof.  Percy  F.  Frankland,  F.R.S 

Dr.  J.  Lewkowitsch. 


Dr.  J.  T.  Dunn. 

Prof.  ^.  R.  E.  Hodgkinson. 

E.  Grant  Hooper. 

Dr.  Charles  A.  Keane. 

C.  T.  Kingzett. 

A.  R.  Ling. 


Harry  Silvester. 

Prof.  W.  Hodgson  Ellis. 

Dr.  Jas.  T.  Conroy. 

R.  J.  Friswell. 

Dr.  K.  E.  Marke 

N.  H.  Martin. 

F.  E.  Atteau.\. 

Geo.  C.  Stone. 

Oliver  Quibell. 

J.  S.  McArthur. 

Dr.  R.  Grcig  Smith. 

F.  W.  Branson. 


THE   JOURNAL. 


Julian  L.  Baker. 

J.  Carter  BeU. 

Edw.  Divers,  M.D.,  D.Sc,  F.R.S 

Sir  John  Evans,  K.C.B. ,  F.R.S 

T.  Fairley. 

Prof.  A.  G.  Green. 

Samuel  Hall. 

H.  Hemingway. 

John  Heron. 

W.   R.    E.   Hodgkinson,  Ph.D 

G.  T.  HoUoway. 

E.  Grant  Hooper. 

David  Howard. 

Julius  Hiibner. 


Publication  Committee. 
The  President. 

Charles  A.  Keane,  M.Sc,  Ph.D. 
J.  Lewkowitsch,  Ph.D. 

A.  R.  Ling. 
W.  Macnab. 
N.  H.  Martin. 

B.  E.  R.  Newlands. 
John  Pattinson. 
A.  G.  Perkin,  F.R.S. 
F.  B.  Power,  Ph.D. 
Prof.  H.  R.  Procter. 
Walter  F.  Reid. 
John  Spiller. 
L.  T.  Thome,  Ph.D. 
Thomas  Tjrer. 


Editor  : 
Watson  Smith,  34,  Upper  Park  Road,  Haverstock  HiU,  N.W. 

Assisted  by  the  foUounng  Staff  of  Abstractors. 


E.F.Armstrong,  j XVI.,  XYll. 

Ph.D.,  D.Sc     (XVHL,  XX. 

H.  Ballantyne II.,  XII. 

D.  Bendix    HI. 

E.  Bentz IV.,  V'.,  \T. 

J.  O.  Braithwaite XX. 


J.  F.  Briggs 
T 


f  XVI.,  XVII., 
t  XIX.,  XX. 


A.  G.  Levy,  B.Sc  . .  VHL,  IX. 

E.  W.  Lewis Xmc. 

G.  W.  Macdonald,  M.Sc.  XXH. 

XII.,  xxn. 

Barker  North V.,  XI. 


C.  A.  MitcheU, ) 
B.A i 


F.  Burton,  ini.,  XX.,  XXI., 
B.Sc I      Patent  List. 

J.  C.  Cain,  D.Sc  .  .IV.,  V.,  XX. 

W.  A.  Caspari,  Ph.D XI. 

W.  H.  Coleman. . .  I.,  in.,  VII. 

J.  H.  CoUins X. 

H.  G.  Colman,  Ph.D II. 

J.  T.  Dunn,  D.Sc vn.,  X. 

L.  Eynon,  B.Sc.  .  .XVI.,  XVII. 

C.  E.  Fawsitt,  Ph.D.  III.,  XX. 

Walter  C.  Han-    )  U.,    VIII., 
cock,  B.A.   ..    ("        IX. 

R.  S.  Hutton,  D.Sc XI. 

R.  Lessing,  Ph.D.  n.,ni.,Vn. 


T.  H.  Pope, 
B.Sc 


XVI.,  xvn., 

XX.,  XXI. 


Chas.  Salter  {  "-xv^^xvn: 

M.  J.  Salter    XIH. 

F.  Shedden XX. 

A.  Shonk  . .  III.,  VII..  X..  XI. 

W.  P.  Skertchley  . . 

E.  Sonstadt    IH.,  Vn.,X.,XV. 

F.  Southerden,  B.Sc.  IX.,  XX. 

A.  B.  Steven,  B.Sc IV.,  V. 

S.  R.  Trotman,  M.A XTV. 

L.  J.  de  Whalley,  B.Sc . .  XVI. 


XIL, 

xvm. 


Birmingham   Section. 


F.  H.  Alcock. 
Keith  Benham. 
Adrian  J.  Brown. 
W.  Waters  Butler. 
Wm.  B.  Davidson. 


Chairman :    Harry  Silvester. 

Committee  : 
Alex.  Findlay. 
P.  F.  Frankland. 
Henry  L.  Ueathcote, 
Edward  Jackson. 
R.  S.  MorreU. 


Thos.  Lawton. 
E.  P.  Page. 
Frank  Flatten. 
T.  Slater  I»rice. 
Alex.  B.  Tucker. 


Hon.  Local  Secretary  and  Treasurer. 
F.  R.  O'Shaughnessy,  Tyburn,  nr.  Birmingham. 


Canadian   Section. 


Chairman  :    W.  Hodgson  Ellis. 

Vice-Chairmen  : 
M.  L.  Hersey,  A.  McGill,  Harold  Van  der  Linda. 


C.  F.  Bardorf. 
W.  P.  Cohoe. 
J.  A  De  Cew. 
W.  L.  Goodwin. 


Committee  : 
Robt.  Harcourt. 
W.  R.  Lang. 
W.  lAsh  MiUer. 
Jas.  P.  Murray. 


A.  Nieghom. 
K.  F.  RutUo. 
F.  J.  SuiAle. 


Hon.  Treasurer  :  J.  W.  Bain,  90,  Charlei  Street,  Toronto. 
Hoti.  Local  Secretary  •' 
Alfred  Burton,  44,  York  Street,  Toronto. 

B 


1076 


SECTIONAL   COMMITTEES. 


[Oct.  31,  1807. 


Liverpool  Section. 


Chairman  :    J.  T.  Conroy. 
Tiet-ChairmaH  :    Eustace  Carey. 


J.  Campbell  Brown. 
Arthur  C«rey. 
H.IL.  Daries. 
r.^O.  Donnan. 


Committee  : 

Max  Muspratt. 
\V.  Ranu«av. 
H.  J.  L.  Rawlins. 
W.  H.  Roberts. 


J.  M.  Taylor. 

Alex.    Watt. 

W.     CoUinswood 

Williams. 


Hon.  TrtatuTfT  :    W.  P.  Thompson. 
Eon.  Local  Sfcretary  : 
B.  Hutlwiek,  IS,  BftUvia  Buildings,  Hackins  Hey,  Liverpool. 


London  Section. 


Cltairman  :    K.  J.  Friswell. 
Viee-Chairman :   J.  Lewkowitsch. 


R-  &.  CUpp. 
T.  C.  Cloud. 
M.  O.  Foreter. 
W.  R.  HclKkinson. 
E.  Grant  Hooper. 


Committet : 

('.  C.  Jones. 
C.  A.  Keane. 
A.  R.  Ling. 
G.  T.  Morgan. 
Sir  Fred.  Xathan. 


A.  Gordon  Salamon. 
P.  Schidrowitz. 
F.  Napier  Sutton. 
Thos.  T>Ter. 


Hon.  Local  Secretary  : 
Jnlian  L.  Baker,  Stainesbury  Holt,  Kingston  Road,  Staines. 


Manchester  Section. 


Chairmari :    E.  £.  Market. 
Viet'Chairman  :  R.  H.  Clayton. 


1. 

e.  H-BaOay. 

W.  H.  Oolenian. 


Committee : 

G.  J.  Fowler. 
B.  Hart. 
B.  S.  Hutton. 
W.  E.  Kay. 


E.  Knecht. 
H.  Levinstein. 
W.  J.  Pope. 


Hon.  Local  Secretary  : 
Jolioi  HQbner,  A»h  Villa,  Cheadle  Hulme,  Cheshire. 


Newcastle  Section. 

Chairman:    X.  H.  Martin. 
Viee-Chainnan :    H.  Louis. 


Alt  AUboMO. 
P.  P.  B«teo. 
3.  T.  Daan. 
Join  PatttBMo. 


Committee  . 

C.  J.  Potter. 
A.   Short. 
Geo.  SiMon. 
Harry   Smith. 


W.  H.  Sodeau. 
A.  Spiller. 
C.  E.  Stuart. 


Bon.  TreatuTtr :  J.  A.  Smytbe. 
Bon.  Local  Secretary  ■' 
V.  C.  Garrett,  Armstrong  College,  Newcattle-on-Tyne. 


New  England  Section. 

rf.^,.r.,„in:    F.  E.  Atteaux- 
Virr  I  i.a,r„.a„:   W.  H.  Walker. 
CommiUu: 
<•   L.  f;;i/n.bii,.  W.  H.  I'arlter. 


C  K.  Borland. 

A.  T.  DiBVtMin. 
U.».  bmakwcttb 

am.  Lteal  TT$anrer:    Kol^  W.  Hell.  22.  India  Square, 
Beaton.  Mam..  U.S.A. 


F.  C  Itobiniion. 
<"l»arle«  K.  .Sanuer. 
F.  T.  WalHh. 


Bon,  Local  fiteretary  : 
A-  A.  Oaflm.  7.  .Scan  fMrect,  Boston.  M«m.,  U.S.A. 


New  York  SectioH. 


Chairmati . 
Vice-Chairman . 


Geo.  C.  Stone. 
Maximilian  Toch. 


C.  BaskerviUe.  W.  D.  Home.  T.  J.  Parker. 

Howard  B.  Bishop.  L.  S.  Kohnstamm.  A.  Plant. 

Walker  Bowman.  Geo.  F.  Kunz.  G.  A.  Prochazka. 

F.  D.  Dodge.  R.  W.  Moore.  Samuel  A.  Tucker. 
Bernhard  C.  Hesse. 

Hon.  Treasurer :    F.  C.  R.  Hemingway,  133,  Front  Street,  New 
York  City,  U.S.A. 

Hon.  Local  Secretary : 
H.  Schweitzer,  66,  Lafayette  Street,  New  York,  U.S.A. 


Nottingham  Section. 


Chairman :    Oliver  Quibell. 

Vice-Chairman  :  J.  M.  C.  Paton. 

Committee : 


L.  Archbutt. 
F.  J.  R.  Carulla. 
R.  M.  Caven. 
H.  S.  Garry. 


J.    Golding. 
T.  F.  Harvey. 
F.  Stanley  Kipping. 
T.  H.  Lloyd. 


G.  J.  Ward. 
J.  White. 
J.  T.  Wood. 


Hon.   Treasurer  :    S.  J.  Pentecost.  Sherwood  Rise,  Nottingham. 

Hon.  Local  Secretary  : 
S.  R.  Trotman,  1,  Regent  Street,  Nottingham. 


Scottish   Section. 


Chairman :    J.  S.  Macarthur. 

Vice-Chairman  :    Thos.  Gray. 

Committee : 


A.  Campion. 

B.  M.  Clark. 
W.  S.  Curphey. 
Jas.  J.  Dobbie. 
L.  Dobbin. 
Harry  Dunlop. 


Jas.  Faill. 
Jno.  S.  Ford. 
R.  Hamilton. 
F.  W.   Harris. 
Jas.  McLeod. 


T.  L.  Patterson. 
David  Perry. 
C.  F.  RatcUffe. 
R.  T.  Thomson. 
Chas.  W.  TowBsend. 


Hon.  Secretary  and  Treasurer : 
Chas.  E.  Fawsitt,  The  UniverBity,  Glasgow. 


Sydney,  N.S.W.,  Section. 


Chairman  :    R.  Greig  Smith. 

Vice-chairman :   A.  Liversidge. 

Committee  ,* 

j    J.  Morison. 

Jas.  M.  Petrie. 
I    J.  A.  Schofleld. 

Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.8.W. 


E.  Dearman. 
G.  Barker. 
L.  Meggitt. 


S.  E.  Sibley. 
H.  G.  Smith. 
T.  Steel. 


Yorkshire  Section. 


Chairman :    F.  W.  Branson. 
Vice-Chairman :    A.  O.  Perkin. 


W.  A.  Bone. 
E.  M.  Chaplin. 
8.  H.  Davics. 
W.  M.  Gardner. 


Committee : 

J.    Garfield. 
W.  Basil  HiU. 
H.  R.  Hirst. 
W.  McD.  Mackey. 


B.  North. 
H.  R.  Procter. 
G.  B.  Scott-Smli 
G.  W.  Slatter. 


tbfl 


Hon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  East  Parade,  Leeds. 


Oct.  31,   1907.] 


OBITUARY.     Cl.  I.— PLANT,  APPARATUS,  &  llACHINERY. 


1077 


Obituary. 

GEORGE  ARCHBOLD. 

George  Archbold,  M.D.,  Ph.D.,  an  original  member 
of  this  Society,  was  born  at  Spittal  on  Tweed.  He 
was  apprentioed  to  a  local  chemist,  and  afterwards 
completed  his  studies  in  London  and  Berlin.  Devoting 
himself  then  to  industrial  chemistry,  he  first  took 
charge  of  a  vinegar  works  at  Norwich,  and  afterwards 
went  to  Norway,  where  he  set  up  a  factory,  under 
government  auspices,  for  the  industrial  treatment  of 
seaweed.  Removing  in  1880  to  the  United  States, 
he  became  consulting  chemist  to  the  Government 
Navy  Yard,  where  he  remained  for  some  years,  during 
which  he  thoroughly  reorganised  the  works.  On 
leaving  the  government  service  he  became    identified 


with  Kingsford's  starch  works  at  Oswego,  where 
he  shortened  the  period  of  manufacture  and  at  the 
same  time  improved  the  quality  of  the  product.  He 
also,  about  the  same  time,  patented  an  improvement 
in  Mitscherlich's  process  for  making  sulphite  pulp  fBer. 
16,  350;  this  J.,  1883,  295).  During  the  Russo- 
Japanese  war,  he  was  employed  by  the  Russian 
Government  to  set  up  works  for  the  imanufacture  of 
nitro-starch,  on  which  subject  he  was  still  engaged  at 
the  time  of  his  death.  He  died  at  New  York  on 
Sept.  16  of  cancer  on  the  liver  after  two*  years  of 
intense  suffering. 

His  contributions  to  the  Society's  Journal  were  : — 
Two  papers  on  the  manufacture  of  maize  starch 
(this  J.,  1887,  80;  and  1902,  4),  and  Cassava  as 
a  competitor  of  maize  in  the  production  of  starch 
(this  J.,  1903,  68). 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows : 

English.— Sd.  each,  to  the  Comptroller  of  the  Patent  Office.  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Kue  des  Francs-Bourgeois,  Paris  (3e.). 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Eeiort  for  distilling  hy  means  or  with  the  aid  of  open 
steam.  J.  Grossmann,  Manchester.  Eng.  Pat.  19,922, 
Sept.  7,  1906. 

A  HORIZONTAL  Cylindrical  retort  provided  Avith  charging 
and  discharging  openings  and  with  a  vapour-outlet,  is 
provided  with  a  central  hollow  shaft  passing  through 
stuffing-boxes  at  either  end  and  rotated  by  gearing  from 
without.  Hollow,  perforated  scrapers  are  attached  to  the 
shaft  in  such  a  way  that  they  scrape  the  interior  surface 
of  the  retort,  and  other  scrapers  project  from  the  side  of 
the  retort  to  scrape  the  shaft.  Steam  is  supplied  to  one 
end  of  the  hollow  shaft  through  a  stuffing-box  and  blows 
out  of  the  hollow  scrapers  against  the  side  of  the  retort. 

— W.  H.  C. 

Measuring  fluids ';    Apparatus  for  .     J.  Y.   Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen-on-Rhine,  Germany.  Eng.  Pat.  23,966, 
Oct.  27,  1906. 


The  volume  of  a  fluid  passing  through  a  constriction  in  a 
pipe  varies  as  the  square  root  of  the  difference  of  tho 
pressure  on  either  side  of  the  constriction.  A  constriction, 
a,  is  formed  in  the  pipe.  A,  througli  which  the  fluid  to  be 
measured  is  passing.  From  either  side  of  a,  narrow 
pipes,  r.  b,  are  connected  by  flexible  tubes,  c^,  h^,  and  the 
tuDcs,  c3,  h^,  to  the  semi-circular  tube,  d,  which  contains 
mercury,  rf2.  and  is  balanced  on  the  knife-edge,  I.  A 
straight  tube,  e,  provided  at  one  end  with  a  nozzle,  /, 
pointing  downwards,  and  at  the  other,  witli  an  overflow. 


n,  is  kept  full  of  w  ater  which  enters  from  the  tap,  m,  through 
the  tube,  m-,  and  the  flexible  pipe,  m^.  When  no  fluid  is 
passing  through  the  main.  A.,  the  pressures  on  both  sides  of 
the  constriction,  a,  are  equal,  and  the  tube,  e,  remains 
in  such  a  po.^ition  that  the  nozzle,  /,  is  above  the  level  of  tho 
overflow,  g,  and  no  water  runs  out  of  the  former.  When 
however  a  fluid  is  passing  through  the  main,  the  pressures 
on  either  side  of  a,  are  unequal  and  are  transmitted  to  the 
tube,  d,  which  tilts,  and  some  of  the  water  flows  out  of  the 
nozzle,  /.  The  amount  of  water  is  measured  by  the  tipping 
apparatus  and  as  the  tilting  of  e,  is  proportional  to  the 
difference  of  pressure,  which  depends  on  the  rate  of  flow 
of  the  fluid  through  A,  the  number,  indicating  the  quantity 
of  water,  registered  by  the  counter,  z,  is  a  measure  of  the 
amount  of  fluid  passing  tlirough  the  main,  A.  The  relation 
between  these  two  quantities  must  be  determined  by 
experiment.  If  desired,  the  movement  of  the  balance  can 
be  recorded  on  the  drum,  j>,  by  the  pen,  o.  If  tlie  riressure 
of  the  fluid  in  the  main  alters,  the  centre  of  gravity  of  the 
balance  niust  be  adjusted  by  moving  the  sliding  weight, 
k,  on  the  rod,  i.  The  apparatus  can  be  made  self-adjusting 
as  showTi  in  Fig.  2,  where  two  chambers,  r,  and  s,  are 
provided  and  partly  filled  with  mercury.  They  are 
connected  together  by  the  tube,  q,  and  the  lower  vessel,  r, 
is  also  connected  to  the  main,  A,  by  the  tubes,  u,  b^,  b,  so 
that  if  the  pressure  in  A  increases,  mercury  is  forced  up 
into  the  vessel,  s,  and  vice-versa,  and  the  centre  of  gravity 
of  the  balance  adjusted.  The  gauge,  x,  serves  to  indicate 
at  any  moment  the  difference  of  pressure. — W.  H.  C. 

Measuring  the  flow  of  vapours,  gases,  and  liquids  ;   Process 

for .     Badische  Anilin  imd  Soda  Fabrik.     Fr.  Pat. 

378,273,  May  30,  1907.  Under  Int.  Conv.,  June  16, 
1906. 

See  Eng.  Pat.  23,966  of  1906  ;    precediug.— T.  F.  B. 

Furnaces.  H.  H.  Lake,  London.  From  E.  M.  Feuer- 
heerd,  Hamburg,  Germany.  Eng.  Pat.  2477,  Jan.  31, 
1907. 
PowDEKED  coal  and  air  are  fed  into  a  chamber  in  which 
a  number  of  concentric,  perforated,  rotating  drums  are 
arranged.  A  small  space  is  left  between  the  walls  of  tho 
chamber  and  the  drums,  and  the  lo«er  inclined  walls 
project  beneath  the  drums.  Tho  current  of  air  and  coal 
dust  pa-sses  partly  around  and  partly  into  and  tlurough 
the  drums  and  issues  from  the  chamber  as  a  perfect  dust 
cloud,  which  is  led  to  the  furnace. — W.  H.  C. 

Sepiiraiing  liquids  from  gases  or  vapours  by  means  of 
hollow  tubes   arranged  tran.'urrsdy  to   (he   direction   of 

flow;    Apparatus  for .     K.  Brunner  and  O.  Biih- 

ring,  Mannheim,  Germany.  Eng.  Pat.  2909,  Feb.  5, 
1907. 

See  Fr.  Paf .  374,300  of  1907  ;  this  J.,  1907,  752.— T.  F.  B. 
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Infammnhle  litjuidjf;    Storage  and  transference  of  . 

C.    Martini    and    H.    Hiineke,    Hannover.     Eng.    Pat. 

4o8;t.  Veh.  2o.  liH>7. 
The  iliised  tank  containing  the  liquid  is  fitted  with 
pijH^  in  the  same  manner  as  a  raonte-jns  or  vash-bottlc. 
and  the  air-  or  blowing-pipe  is  connected  to  a  reservoir 
containins:  an  inert  ga^.  When  the  tank  is  being  filled 
with  liquid,  the  gas  escapes  to  the  reservoir,  from  which  it  is 
withdrawn  by  a  pump  and  delivered  into  the  tank  to  force 
out  the  liquid  when  the  tank  is  required  to  be  emptied. 
The  same  ^as  is  used  over  and  over  again,  any  loss  due  to 
leakage  being  made  good  by  the  admission  of  fresh  gas 
from  a  pressure-bottle  or  anv  other  suitable  source. 

— W.  H.  C. 

Dri/ing-^oie  for  agglomerated  combustibles  or  other 
materials.  J.  P.  Serve.  Fr.  Pat.  377,477,  May  3,  1907. 
The  materials  to  be  dried  are  supported  on  horizontal, 
or  inclined  open-work  trays  or  grids  above  a  furnace  in  a 
brick  chamber.  Perforated  brick  arches  are  aiTangcd 
above  and  below  the  grids  to  allow  the  products  of 
combustion  to  jiass  through  the  materials  and  to  escape 
along  with  the  vapours  driven  off.  Steam  may  be  intro- 
duced into  the  space  above  the  upper  arch,  through  ports 
in  the  side  of  the  chamber,  to  prevent  the  ignition  of  the 
vapours. — W.  H.  C. 


U.— FUEL,    GAS,   AND    LIGHT. 

Patents. 

Washing  of  coal  and  other  minerals  ;    Apparatus  for  the 

.     J,  Shaw,    Kirbv  Moorsidc,   Yorks.      Eng.  Pat. 

20.3«:i5.  Sept.  12,  1906." 
The  patent  relates  to  improvements  in  the  apparatus 
described  in  Eng.  Pat.  13,018  of  1905  (this  J.,  1906,  463). 
The  bulk  of  the  coal  is  separated  by  a  preliminary  washing, 
and  a  residue  from  this  washing,  constant  in  quantity,  is 
treated  as  previously  described,  thus  enabling  a  constant 
water-supply  to  be  used.  The  material  to  be  washed 
is  delivered  at  the  upper  end  of  an  inclined  trough  fixed 
over  the  lower  part  of  the  conveyor  and  is  cairied  do\\Ti- 
wards  by  water  from  a  nozzle  to  a  dam  over  which  most 
of  the  washed  coal  is  carried.  The  dirt  with  a  part  of 
the  coal  is  carried  upwards  by  the  conveyor  in  practically 
constant  quantity,  through  the  space  below  the  fixed 
trough,  and  is  washed  on  the  upper  part  of  the  conveyor 
ao  previously  described  (loc.  cit.).  The  coal  thus  separated 
and  carried  downwards  is  guided  by  a  hinged  tray  resting 
on  the  conveyor  on  to  the  trough  in  which  the  preliminary 
washing  takes  place. — A.  T.  L. 

Drying  veat  and  other  materials  ;  Construction  of  cylinders 
for .  E.  K.  Carmichael  and  J.  R.  Sharman,  Edin- 
burgh. Eng.  Pat.  25,913,  Nov.  16,  1906. 
This  in  a  development  of  the  invention  described  in  Eng. 
Pat.  17,096.  of  1903  (this  J.,  1904,  897).  The  material  is 
fed  into  the  central  tul^  which  is  connected  by  radial, 
valved  boxes  to  tar>ered  tubes  which  fit  on  the  ends  of  the 
outer  drying  tubes.  At  the  discharge  end  each  tube  has 
•  cylindrical  sheet  metal  extension  in  which  a  .slot  is  cut 
in  mch  a  manner  that  the  contents  are  only  discharged 
when  the  tube  is  in  its  lowest  position. — W.  H.  C. 

Drying  stove  for  agglomerated  combustibles  or  other  materials. 
J.  P.  Serve.     Fr.  Pat.  377,477,  May  3,  1907.     .See  I. 

Briqufilts  formed  by  an  agglomerant  soluble  in  water  and 
rendered   re-ii^tant   to   atmospheric   influences   by   heat  ; 

FaeilUnting  ih».  pendratif/n  of  he'd  into  the  interior  of . 

B.  Wagner.     Fr.  Pnt.  377.557,  May  7.  1907. 
The  briqijfttes  are  formed  with  a  number  of  hole."  extend- 
ing throut'h  them  for  the  purpose  of  allowing  the  heat 
to  act  on  the  interior  as  well  as  the  exterior. — W.  H.  ('. 

Cote ;    Manufacture  of  and  ovens  and  apparatus 

therefor.    .J.   Armstrong,   London.     Eng.    Pat.   21,486, 

Sept.  28,  1906. 

The   coke-oven,    which    is   circular,    oval,    or    octagonal 

in  plan,  is  crmstructed  of  such  a  height  that  sufficient 

pr^^snre  will  Ije  exerted  by  the  superincumbent  mass  of 


coal  to  produce  hard  metallurgical  coke.  Heat  is  applied 
to  the  central  mass  of  coal  by  means  of  an  annular  series 
of  vertical,  gas-fired  heating  flues,  built  up  of  grooved 
and  tongued  hollow  blocks  which  mterlock  with  each  other, 
forming  the  inner  lining  of  the  oven.  These  blocks  are 
enclosed  in  a  body  of  brick- work  or  other  masonry,  having 
vertical  air  flues,  a  pair  of  these  being  provided  for  each 
heating  flue.  The  arrangement  is  such  that  air  enters 
at  the  lower  end  of  the  outer  flue,  flows  up  through  it 
to  near  the  top  of  the  structure,  passes  down  the  inner 
air  flue  to  the  base  of  the  heating  flue,  where  it  meets  the 
gas  supply,  and  the  burning  mixture  flows  up  the  heating 
flue  to  the  common  chimney  flue  at  the  top. — H.  B. 

Fud.  T.  Parker,  London.  U.S.  Pat.  865,724, 
Sept.  10,  1907. 
Coal  is  heated  in  a  closed  retort,  under  moderate  pressure 
and  to  a  temperature  of  about  800°  F.,  so  long  as  illumi- 
nating gas  continues  to  be  evolved  and  until  the  mass  is 
practically  free  from  tarry  matter,  so  that  the  product 
will  be  hard,  homogeneous  and  capable  of  withstanding 
stacking,  handling  and  carriage.  The  mass  is  then  cooled 
by  the  introduction  of  steam  and  removed  fi'om  the 
retort.— W.  H.  C. 

Gas  furnace ;    Regenerative   .     G.    Hatton,    Brierley 

Hill.     U.S.  Pat.  867,038,  Sept.  24,  1907. 

See  Eng.  Pat.  29,610  of  1904  ;  this  J.,  1906,  10.— T.  F.  B. 

Boiler  flue   waste  gases ;    Treatment   of and  their 

subsequent  utilization  by  renewal  of  combustion.  R. 
Ling  and  W.  Henry,  Middlesbrough-on-Tees.  Eng. 
Pat.  20,085,  Sept.  10,  1906. 
The  invention  consists  in  an  improved  apparatus  by 
which  flue-gases  may  be  drawn  from  the  main  flue  of  two 
or  more  boilers  and  scrubbed  and  purified  prior  to  their 
utilisation  by  re-ignition  in  the  furnace  of  another  boiler. 
The  apparatus  comprises  two  fans  rotating  in  opposite 
directions,  which  may  be  readily  removed  from  their 
casing  for  cleaning,  a  scrubber  packed  with  wetted 
coke  or  wood,  and  a  purifier  which  may  be  charged  with 
sawdust  or  with  lime. — A.  T.  L. 

Gases  ;  Apparatus  for  automatically  analysing  mixed , 

and  recording  the  percentage  therein  of  one  of  the  gases. 
W.  S.  Hubbard.  Eng.  Pat.  19,513,  Sept.  1,  1906. 
See  XXIII. 

Fire-damp  and  other  gases  ;    Apparatus  for  detecting  and 

recording .     E.    A.    D.    Santa   and    E.    Spelmans. 

Eng.  Pat.  10,342,  May  3,  1907.     See  XXIII. 

Producer    gas ;     Manufacture    of and    generators 

therefor.  J.  E.  Dowson,  London.  Eng.  Pat.  21,258, 
Sept.  25,  1906. 
Atomised  water,  i.e.,  water  in  a  very  fine  state  of  division, 
together  with  a  small  proportion  of  air  or  exhaust  gases, 
is  passed  directly  into  the  fire,  and  the  usual  vaporiser 
or  separate  boiler  is  dispensed  with.  The  generator  may 
be  of  the  suction  or  pressure  type.  Water  and  air  or 
exhaust  gases  are  led  from  a  receiver  to  a  nozzle  at  the 
base  of  the  generator  and  the  atomised  water  passes 
through  the  grate.  Additional  air  is  admitted  in  the  usual 
manner.  An  atomising  nozzle  is  also  described  which 
is  supplied  with  compressed  air  or  exhaust  gases  from  any 
convenient  source  and  draws  water  from  a  feed-tank 
which  is  preferably  at  a  higher  level  but  may  be  level 
with  or  below  the  nozzle. — A.  T.  L. 

Oas  generators.     H.  E.  L.  F.  J.  S.  de  Vilar,  Paris.     Eng. 
Pat.  4911,  Feb.  28,  1907. 

See  Fr.  Pat.  371,268  of  1906 ;  this  J.,  1907,  310.— T.  F.  B. 

Qas    'jenerators.      J.    G.    L.    Bormann,    Charlottenburg, 

'  Germany.  Eng.  Pat.  10,226,  May  2,  1907. 
The  generator  is  of  the  down-draught  typo  with  water- 
sealed  ashpit,  the  air  being  admitted  centrally  at  the 
top  and  the  steam  passing  from  a  chamber  below  the 
grate  through  the  lower  part  of  the  fuel  to  the  gas-outlet, 
which  is  immediately  above  the  grate.  The  improvements 
relate  mainly  to  the  gas-outlet  which  is  of  large  area  and 
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has  extensive  water-cooled  surfaces  to  avoid  choking  by 
ashes,  coke-dust,  and  clinker.  An  annular  boiler  at  the 
level  of  the  grate  forms  the  lower  part  of  the  generator 
shaft,  and  the  gas-outlet  is  in  the  form  of  a  broad  slit 
communicatmg  with  the  base  of  the  generator  and 
dividing  the  boiler  into  two  concentric  ring-shaped  parts 
connected  by  water-ways,  the  outer  part  overhanging 
the  inner  and  projecting  into  the  generator  shaft.  The 
roof  of  the  boiler  slopes  upwards  to  a  steam-collecting 
chamber  around  which  the  gas  passes  before  entering 
the  main.  A  heavy  valve  in  the  feeding  hopper  is  used 
for  ramming  down  the  fuel. — -A.  T.  L. 

Gas   [illuminating] ;  Obtaining from   feat.        J.    E. 

Smith.  Clinton,  Iowa,  Assignor  to  National  Peat  Products 
and  Chemical  Co.,  S.  Dakota.  U.S.  Pat.  865,537, 
Sept.  10,  1907. 

Gas  distilled  from  fresh  dried  peat  is  purified  by  passing 

it  through  dry  peat,  the  latter  being  afterwards  distilled 

with  the  fresh  peat. — A.  T.  L. 

Gas  ;      Manufacture    of   illuminating    and   heating    ■ — • — . 

G.  W.   Ziegler,  Los  Angeles,  Cal.     U.S.   Pat.   865,624, 

Sept.  10,  1907. 
Air  is  carburetted  by  bubbling  through  light  oils,  and  the 
carburetted    air    is    then    enriched    by    passing    through 
heavier  oils  or  through  a  mixture  of  heavv  oil  and  coal-tar. 

—A.  T.  L. 
Gas-producer.     M.   V.   B.  Smith,  New  York.     U.S.   Pat- 

865,954,  Sept.  10,  1907. 
The  lower  part  of  the  producer  is  cylindrical,  and  the 
furnace  chamber  above  the  tuyeres  is  of  inverted  conical 
shape.  A  central  «abutment  rising  from  the  bottom  of 
the  ash-pit  terminates  in  a  cone  at  the  level  of  the  tuyeres 
which  are  directed  tangentially  to  it.  The  producer  is 
surmounted  by  a  dome  hainng  a  central  feeding  hopper, 
a  number  of  vertical  uptakes  around  the  hopper,  and 
poking-holes  between  the  uptakes. — A.  T.  L. 

Gas  generator.     H.  Rehmann.     Fr.  Pat.  377,731,  May  11, 

1907. 
The  generator  is  provided  with  a  rotary,  water-sealed 
ash-pit  and  grate,  the  latter  being  excentrically  disposed 
and  having  the  form  of  two  or  more  conical  bodies,  beneath 
which  the  blast  and  steam  supplies  are  delivered.  The 
refractory  lining  of  the  combustion  chamber  is  constructed 
with  several  vertical  channels,  communicating  at  both 
top  and  bottom  with  the  interior  of  the  chamber,  whereby 
the  volatile  matters  expelled  from  the  freshly-charged 
fuel  are  led  down  into  the  incandescent  zone.  Scraping 
devices  are  provided  for  preventing  the  adhesion  of 
clinker  to  the  walls,  for  feeding  the  ashes  over  the  grate 
into  the  ash-pit,  and  for  keeping  loose  the  fuel  in  the 
lower  part  of  the  charging  hopper. — H.  B. 

Gas-purifier  ;  Centrifugal .     F.  V.  Matton,  Riverton, 

N..T.,  Assignor  to  Camden  Iron  Works,  Camden,  N.J, 
U.S.  Pat.  '866,375,  Sept.  17,  1907. 
This  centrifugal  gas-purifier  comprises  a  number  of  fans 
mounted  on  a  rotating  shaft.  The  fans  are  inclosed  in 
a  casing,  which  is  divided  by  a  partition  or  partitions 
into  two  or  more  chambers,  each  of  which  is  occupied 
by  a  fan.  Communication  is  maintained  between  the 
chambers,  by  a  central  opening  in  the  partition.  Each 
fan  consists  of  a  central  plate,  to  the  sides  of  which  vanes 
are  attached,  the  vanes  on  one  side  being  shorter  than 
those  on  the  other  side.  In  the  upper  part  of  the  partition, 
is  a  vertical  passage  communicating  with  a  supply-pipe, 
whereby  water  or  other  liquid  may  be  discharged  across 
the  central  opening  through  which  communication  is 
established  between  the  chambers. — W.  C.  U. 

Gas  ;  Process  and  apparatus  for  piirifying .    H.  Riche. 

Fr.  Pat.  377,62'8,  May  10,  1907. 
The  apparatus,  which  is  designed  for  the  treatment  of 
washed  gas,  to  remove  water  vesicles,  etc.,  from  it,  consists 
of  one  or  more  horizontal  chambers  through  which  the 
gas  is  passed,  each  chamber  containing  a  series  of  vertical, 
perforated  metal  plates,  spaced  apart  and  kept  in  position 
by  means  of  wooden  frames.  The  gas,  on  flowing  through 
the  perforations,  is  subjected  to  a  frictional  purification, 
the  intensity  of  the  frictional  action  being  varied  as 
•desired  by  raising  or  lowering  the  level  of  a  stationary 


body  of  water  in  the  lower  part  of  each  chamber  ;  by  this 
means  the  number  of  perforations  available  for  the  passage 
of  the  gas  is  varied. — H.  B. 

Gas  washer.  E.  Bardot.  Fr.  Pat.  377,818,  May  14,  1907- 
Upon  a  horizontal  rotary  shaft  are  fixed  a  circular  brush, 
constructed  of  radially  disposed  bristles,  and  a  drum  of 
perforated  sheet  metal,  filled  with  crushed  coke.  These 
rotate  within  a  horizontal  cylindrical  casing,  through 
which  the  gas  to  be  purified  flows  and  which  is  filled 
with  water  to  a  little  above  the  level  of  the  shaft.  The 
gas  is  thus  forced  to  pass  through  the  upper  parts  of  the 
rotary  brush  and  drum,  which  are  continuously  wetted 
and  cleansed  as  they  move  through  the  water.  The 
inner  end  of  the  rotary  shaft  is  fitted  with  an  Archimedean 
screw,  which  sets  up  a  circulation  of  the  water  by  forcing 
it  out  thi-ough  the  back  of  the  casing  into  two  external 
pipes,  that  deliver  it  into  the  casing  again  at  the  front ; 
these  two  pipes  are  provided  on  the  exterior  with  numerous 
radial  ribs,  acting  as  radiators  to  facilitate  the  atmospheric 
cooling  of  the  water  during  its  passage  from  the  back 
to  the  front  of  the  apparatus. — H.  B. 

Mantles;  Immersion   baths   [stiffening   fluid]   for   incan 

descent .     W.     P.    Thompson,    Liverpool.     From 

R.  Eisenmann,  Berlin.  Eng.  Pat.  15,536,  July  5,  1907. 
As  a  substitute  for  the  camphor  usually  employed,  in  the 
collodion  with  which  incandescent  mantles  are  stiffened, 
there  are  used  the  following  substances  : — compound  esters, 
aldehydes,  and  nitro-compounds  of  aromatic  substances 
(e.g.,  ethyl  oxalate,  ethyl  stearate  ;  benzaldehyde,  helio- 
tropin  ;  nitrobenzene,  o-nitrotoluene),  and  certain  ketones 
(acetophenone),  substituted  amides  (acetanilide),  and 
mixtures  of  these  substances. — H.  B. 

Incandescent    lamps    with    wolfram    incandescent    bodies ,; 

Manufacture    of .     Cons.    f.    Elektrochem.    Ind., 

Niirnberg,  Germany.  Eng.  Pat.  3938,  Feb.  16,  1907. 
Under  Int.  Con  v.,  Feb.  21,  1906. 

See  Fr.  Pat.  374,659  of  1907  ;  this  J.,  1907,  863.— T.  F.  B. 

Filaments  for  incandescent  electric  lamps.  H.  H.  Lake, 
London.  From  Parker  Clark  Electric  Co.,  New  York. 
Eng.  Pat.  7637,  March  30,  1907. 

See  Fr.  Pat.  376,412  of  1907  ;  this  J.,  1907,  1002.— T.  F.  B 

Niobium  and  tantalum  ;  Preparation  of and  applica- 
tion of  these  metals  to  the  manufacture  of  filaments  for 
incandescence  lamps.  G.  C.  Bouhard.  Fr,  Pat.  377,931, 
April  30,  1907.     See  XIB. 

Filaments  for  incandescence  electric  lamps ;    Manufacture 

of  from  tungsten  or  tungsten  alloy.     Siemens  und 

Halske  A.-G.  Fr.  Pat.  377,846,  May  15,  1907.  Under 
Int.  Conv.,  May  19,  1906. 
An  oxide  of  tungsten  which  is  a  conductor  of  electricity  at 
the  ordinary  temperature  is  mixed  into  a  paste  with 
metallic  tungsten  powder  and  ammonium  tungstate  ;  the 
paste  is  then  dried  and  pulverised.  To  prepare  filaments 
from  the  powder  thus  obtained,  it  is  moistened  with  water, 
moulded  into  the  desired  forms,  and  heated  until  reduced 
to  metallic  tungsten  by  means  of  an  electric  current  in  an 
atmosphere  of  hydrogen. — H.  B. 

Filaments  for  incandescence  electric  lamps  ;    Metallic 

and  their  process  of  manufacture.  Gliihlampen-Fab. 
Union,  Albrecht  und  Bahr.  Fr.  Pat.  378.022,  May  22, 
1907. 
Threads  of  celluloid  or  nitrocellulose  are  exposed  to  the 
vapours  of  chloride  or  oxychloride  of  tungsten  or  molyb- 
denum, whilst  heated  to  a  high  temperature  in  an 
exhausted  vessel.  A  mixture  of  carbon  dioxide  and 
hydrogen  is  preferably  introduced  into  the  vessel  at  the 
same  time.  The  filaments  so  produced  are  now  impreg- 
nated with  "  a  solution  of  chloride  of  silver  in  hot  water  " 
or  with  the  fused  chloride,  and  finally  are  again  exposed 
to  the  vapours  of  the  chloride  or  oxychloride  of  tungsten 
or  molybdenum,  with  simultaneous  introduction  of 
hydrogen  and  passage  of  an  electric  current. — H.  B. 

Air-free    space    [exJiausting    lamp    bulbs] ;     Process    for 

producing  an .     P.   Friedrieh.     Fr.   Pat.   377,719, 

May  11,  1907.     Under  Int.  Conv.,  Aug.  29,  1906. 
In  order  to  remove  the  last  traces  of  air  from  incandescence 
lamp  bulbs,  after  exhaustion  has  been  carried  as  far  as 


1060       Cu  m.— DESTRUCTIVE  DISTILLATION,  &c.     Cu  IV.— COLOURING  MATTERS.  &c.    [Oct.  31.  1907. 


poMiible  bv  means  of  piiinp'5.  there  is  introduced  into  the 
balbs  a  small  quantity  of  the  vapour  of  an  organic  com- 
jKnmd  such  a.*  tluor\>ne.  anthracene  or  jihcnanthivnc, 
whhh  in  presence  of  the  incandescent  hlanicnts  is  cajmble 
of  conibininc  with  the  oxvjien  pn\>5cnt.  the  orijanic  com- 
pound iLsed  having  so  high  a  boiling  point  that,  after 
condensation  of  the  vaixiur,  it  remains  as  a  non-volatile 
depwit  inside  the  lampi  at  the  highest  tem})erature 
attained  during  use.  I'referably  the  orsjanic  substance 
to  l>e  employed  is  introduced  into  a  tubular  prolongation 
of  the  bulb  to  be  exhausted,  and  after  the  air  has  been  j 
pumped  out,  the  coinjwund  is  volatilised  by  heat,  whilst  a 
current  is  passed  through  the  lamp. — H.  15. 

III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

Phenol ;   Action  of  sulphuric  acid  on .     J.  Obermiller. 

Ber..  IWT.  40,  3623—3(547. 
Th«  author  has  investigated  the  products  of  the  action 
of  sulphuric  acid  on  phenol,  and  es])ecially  the  conditions 
underlying  the  formation  of  the  o-  or  j>sulphonic  acid 
respeetivelv.  For  the  separation  of  these  two  acids,  use 
was  made  of  the  different  solubilities  of  their  mono-barium 
salts  (sulphonic  acid  salts)  and  of  their  mono-  and  di- 
magne^ium  salts.  Exix-riments  showed  that  the  pro- 
portion of  phcnol-o-suli)honic  acid  in  the  reaction-product 
is  greatest  when  the  total  yield  of  sulphonated  compounds 
is  lea.-.t.  i.e..  at  a  low  tcmix>rature  and  with  as  weak 
sulphuric  acid  as  possible.  If  the  reaction-product  be 
heated  to  I0(f — l\(f  C,  the  ortho  acid  is  converted  into 
the  para-compound,  but  the  author  is  unable  to  confirm 
Kekule «  statement   that   the  same  transformation  takes 

IJace  on  boiling  the  aqueous  solution  of  the  ortho-acid. 
{y  using  a  larger  excess  of  sulphuric  acid  in  the  sulphonation 
procetu:,  phenol-2'4-dLsulphonic  acid  is  also  formed. 
Eridence  was  obtained  in  the  course  of  the  experiments 
of  the  formation  of  another  disulphonic  acid  and  of  a 
third  monowulphonic  acid,  but  these  acids  were  not 
isolated.  \  ready  means  of  distinguishing  between 
mono-  and  poly-sulphonic  acids  of  phenol  is  afforded  by 
the  colour-reaction  with  ferric  chloride,  which  is  violet 
with  the  mono-acids,  and  red  with  the  poly-sulphonic 
acids.  In  order  to  obtain  the  largest  yield  of  phenol-o- 
Boiphonic  acid  (2  parts  of  o-acid  to  3  parts  of  p-acid,  with 
a  total  vield  of  V*.0  \ier  cent.;,  20(1  grms.  of  phenol  are 
melted,  and  mixed,  at  3.5 — 4(1°  C,  with  100  grms.  of 
Hulphiiric  arid  inonohydrate  (100  per  cent.  H0SO4),  then 
called  to  about  20'  C,  and  200  grms.  more  of  sulphuric 
■rid  added.  After  standing  for  6 — 8  hours  at  this  tcns- 
prrature,  and  stirring,  the  mass  is  poured  into  at  least 
1-5  litrex  of  watT,  most  of  the  excess  of  sulphuric  acid 
precipitated  bv  lead  carbonate,  and  after  filtering,  the 
o-    -     '  11  ■         parated   by  a  series   of  prc- 

cii  1-   of  the   barium  and  mag- 

tU'  I'lm  .'■alt  (sulphonic  acid  salt) 

aod  thr  dimagncHium  salt  of  the  o-a/-id  are  less  soluble 
than  tbone  of  th"  ;>  ncid,  whilst  the  reverse  is  the  case 
with  the  mori'  .m  salts  of  the  two  acids. 

It   in   aUo  '    '*  asejifol  "    which    is  sold  as   a 

33  per  cent.  »-i.i'  ■■■!-  -'.liition  of  j>henol-o-sulj»honic  acid, 
ii  really  a  noluti'jn  of  the  impure  para-acid  containing 
•boat  6  prr  cent,  of  the  o-acid. — A.  S. 

Brntoic  acid  from  Cftol  tar  ;    Product  ohlainr'l  during  the 

manvjarlurr     nf .     G.     Golfbfchmiedt.     Monatsh. 

rVm..  \'M)1.  28,  1091—1097. 
I*    ••■       ,,  ■',,.»../ fnr.-    <.f    l-.n7  .■'     n»  id    from    the   carbolic 
c»,.  ■  illation  of  ciml  tar  (this 

J  .  ■ 'I  with  caustic  Hoda  Ivf. 

It  »  llwn  agitated,  and  ttl4:aia  is  psMsed  in  for  several 
hoani.  In  th»  «av  an  alkalmc  liquid  containing  sodium 
bmxoA''  '    '    'I'l  ;     (ju    In-ftting   tliiy.    uilli    a'id, 

baMoW  -I  i«  tli<n  di.it illcfL     Aft«r  ti\m\  of 

the  lj»r  /  .  ri  dlHtilled  off,  a  dislfllatc  boiling 

a'  •  f\.     Thm  riijitillate  is  treated  wifh 

a  I  f  («Hliiim  hydroxide.     The  jiroduct 

obtaiincd  rrint^m.  Aij.all  quaotitiea  o4  fre«  phenols.  l>enzoic 


acid,  and  cumarone,  but  consists  chiefly  of  the  benzoic 
ester  of  1.3.4.-X3'^lenol.  1.3.4.-Xylenol  is  thro^vn  dowii 
with  the  benzoic  acid  during  its  manufacture  from  the 
coal  tar  oil,  and  in  the  subsequent  distillation,  the  excess 
of  acid  present  produces  the  esterifacation. — C.  E.  F. 


Naphthenes ;      Qualitative     reaction     for 
Charitschkow.     -See  XXIII. 

Patent. 


K.   V. 


Pyroligneous  products  ;•  Process  and  apparat^is  for  obtaining 

directly .     Pages-Camus   et   Cie.     First   Addition, 

dated' July  5,  190(5,  to   Fr.  Pat.  375,314,  May  10,  1906 
(this  J.,  1907,  920.) 

The  products  of  distillation  of  wood  are  first  passed  through 
a  tar  separator  and  then  through  a  series  of  tubular 
condensers  which  may,  if  desired,  be  provided  with 
separators.  The  tubes  of  each  condenser  are  surrounded 
by  a  bath  of  liquid  which  boils  at  a  predetermined  tempera- 
ture. The  temperatures  are  arranged  so  that  the  different 
products  are  condensed  and  collected  separately. — W.  H.  C. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Mordant  dyestuffs.     R.   Mohlau.     Chem.-Zeit.,   1907,   31, 
940. 

A  DYESTUFF  is  Capable  of  dyeing  mordants  when  it  con- 
tains a  hydroxyl  group  in  a  neighbouring  position  to  the 
chromophore.  1.4.5.-Trihydroxyanthraquinone      and 

1.4.5.8.-tetrahydroxyanthraquinone  do  not  at  first  appear 
to  be  as  good  mordant  dyestuffs  as  quinizarin,  but  this 
anomaly  is  due  to  the  insolubility  of  these  compounds  in 
water.  The  dyestuffs  mentioned  act  as  good  mordant 
dyestuffs  if  pyridine  is  used  as  a  solvent,  especiallj^  on 
chromium,  bismuth  and  iron  mordants. — C.  E.  F. 

Azo-compounds  ;    Influence  of  hydroxyl  ions  on  the  for- 
mation   of .     G.    Heller.     Chem.-Zeit.,    1907,    31, 

923. 
Whilst  phenoldisazobenzene  and  phenolazobenzene  are 
the  products  of  the  decomposition  of  benzenediazonium- 
chloride  by  means  of  sodium  hydroxide,  phenoltrisazo- 
benzene  is  formed  if  anthranil,  phenol  or  quinoline  are 
present  in  addition  to  some  sodium  hydroxide.  The 
presence  of  pyridine  or  diethylamine  does  not  favour  the 
formation  of  phenoltrisazobenzene.  When  the  sodium 
hydroxide  is  too  concentrated  (greater  than  N/2},  there 
is  no  formation  of  phenoltrisazobenzene. — C.  E.  F. 

Phenol-isatins  ;    Oxidation  of .     C.  Liebermann  and 

N.    Danaila.     Ber.,    1907,    40,    3588—3597. 

When  phenol-isatin  is  oxidised  with  potassium  ferri- 
cyanide  in  alkaline  solution,  o-aminoaurino  is  formed, 
to  which  the  name  "  Isatin-red  "  is  given. 

/CO-. 
NH<  >C:(C6H4.0H)2  -i-  O2  = 


■CeH,!^ 


.C6H4.OH 


CO,  -I-  NHo.CgH3(0H).c/ 

VftHj-.O 

Similar  dyestuffs  are  obtained  from  phenolmono-  and 
di-chloro-  or  bromo-isatin.  They  are  all  amorphous, 
orange  powders,  insoluble  in  water  or  benzene,  but  readily 
soluble  in  cold  alcohol  or  glacial  acetic  acid.  Their  solutions 
in  alkalis  or  concentrated  sulj)huric  acid  are  redder  than 
tho.se  given  by  aurine.  The  dyestuffs  have  no  technical 
value. — J.  C.  C. 

Safranonea ;      Action    of    hydrcjxyl amine    on .     0. 

Fischer  and  P'.  Romer.     Ber.,  1907,  40,  3406—3411. 

TjfE  aminoisorosindone  jiroduced  by  the  action  of 
hydroxylamine  on  isorosindone,  which  was  formerly 
regarded  as  the  symmetrical  compound  (this  J.,  1906, 
1213),  is  now  shown  to  be  asymmetric,  for  the  juethoxy- 
iwirosindono  derived  from  it  is  not  identical  with  the 
methyl   ether   of   naphthosafranol.      A   further   proof  is 
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afforded  by  the  fact  that  o-aminoisorosindone  condenses 
with  o-phenylenediamine  to  form  a  naphthofluorindone, 
/NHv  .N . 

\  N  ^  \N(C6H5)/ 


which  is  very  sparingly  soluble  in  the  ordinary  solvents, 
but  dissolves  readily  in  glacial  acetic  acid  \vith  a  pure 
blue  colour.  The  phenyl-derivative,  obtaiaed  by  con- 
densing o-aminoisorosindone  with  o-aminodiphenylamine, 
dyes  from  an  acetic  acid  solution  in  bluish-green  shades 
which  are  comparatively  fast  to  light.  The  authors  find 
that  the  amino-group  is  introduced  into  the  safranones 
only  when  both  ortho  positions  with  respect  to  the 
quinone-oxygen  atom  are  free. — J.  C.  C. 

Oxazine    dyestuffs.     R.    Nietzki    and    V.    Becker.     Ber. 

1907,  40,  3397—3400. 
The  dihydrochloride  of  1  :  4-diamino-2-naphthol  (obtained 
by  reducing  the  azo-compound  from  diazosulphanilic  acid 
and  l-amino-2-naphthol)  (20  grms.)  is  suspended  in 
alcohol  (250  c.c.)  and  heated  to  boiling.  Sodium  acetate 
(20  grms.)  is  now  added,  and  the  mixture  boiled  for  half 
an  hour,  a  current  of  air  being  passed  through  during  the 
process.  A  sparingly  soluble  blue  dyestuff  separates  out, 
which  has  the  composition, 

./% 
■\o/ 

and  is  therefore  diaminonaphthoxazone,  the  simplest  Nile 
Blue  of  the  naphthalene  series.  It  is  very  sparingly  soluble 
in  the  usual  organic  solvents  and  dyes  tannin -mordanted 
cotton,  but  the  colour  is  easily  turned  red  by  alkalis.  The 
disulphonic  acid  of  this  dyestuff  is  obtained  by  heating 
1  :  4-diamino-2-naphthol-6-sulphonic  acid  with  water  and 
weak  alkalis.  It  is  sparingly  soluble  in  water,  and  dyes 
wool  blue  from  an  acid  bath. — J.  C.  C. 

Sulfhide   dyestuffs ;     Constitution   and  synthesis   of   

from  diphenylamine   derivatives.     R.    Mohlau.     Chem.- 
Zeit.,  1907,  31,  936—937. 

According  as  sodium  polysulphide  acts  on  n-trohydroxy- 
diphenylamine  or  aminohydJroxydiphenylamine  deriva- 
tives, black  dyestulls  (such  as  Immedial  Black)  or  blue 
dyestuffs  (such  as  Immedial  Pure  Blue)  are  obtained  (this 
J.,  1904,  782).  The  author  seeks  to  show  what  function 
is  played  by  the  sulphur  in  such  compounds.  By  heating 
phenol  with  sodium  polysulphide  at  100 — 115°  C,  until 
there  is  no  further  evolution  of  sulphuretted  hydrogen, 
the  following  reaction  takes  place: — 2C6H60-I-Sa  = 
Ci2Hio02Sa;-l-fH2S,  where  x  depends  on  the  amount  of 
sulphur  in  the  polysulphide  used  but  is  not  greater  than  8. 
Tlie  substances  formed  are  yellow  amorphous  powders, 
insoluble  in  water,  soluble  in  pyridine,  phenol,  and  alkali 
hydroxides  and  carbonates.  They  give  sulphur  dyestuffs 
when  oxidised  along  with  dialkyl-p-phenylenediamine- 
thiosulphonic  acid,  and  are  probably  o-dihydroxydiphenyl- 
polysulphides, 

HO  C6H4^e^    , 

— C.  E.  F. 

Nyctanthes  Arhor-tristis  ;  New  colouring  matter  from . 

"E.  G.  Hill  and  A.  P.  Sirkar.     Chem.  Soc.  Trans.,  1907, 
91,  1501—1505. 

Nyctanthes  Arhor-tristis  (Urdu,  karsinghar),  a  large  shrub 
belonging  to  the  X.  0.,  Oleacece,  grows  abundantly  in  the 
sub-Himalayan  districts.  A  solution  obtained  by  boiling 
the  flowers  with  water,  and  straining,  is  used  for  dyeing 
cotton.  When  used  in  conjunction  with  alum  and  lime- 
juice,  it  gives  a  bright  yellow  colour.  It  is  employed 
chiefly  in  combination  with  turmeric  and  saffiower,  and 
sometimes  with  indigo  and  Butea  frondosa.  The  colouring 
matter  was  isolated  by  treating  the  aqueous  extract  of  the 
flowers  with  about  1  per  cent,  of  hydrochloric  acid,  and 
warming  gently  for  several  hours.  The  precipitate  was 
filtered  off,  boiled  with  alcohol,  again  filtered,  and  the 
filtrate  heated  gently  with  about  1  per  cent,  of  hydro- 
chloric acid.  The  red  colouring  matter  thus  precipitated 
was  filtered  off,  washed  with  alcohol  and  water,  and  puri- 
fied by  crystallisation  from  pyridine  or  phenylhydrazinc. 


It  melts  at  226°— 230°  C,  is  practically  insoluble  in  water, 
very  sparingly  soluble  in  ether,  benzene,  alcohol  and  light 
petroleum,  moderately  so  in  toluene,  and  easily  soluble 
in  pjTidine  and  phenylhydrazinc.  It  dissolves  in  alkalis 
to  a  yellow  solution,  from  which  the  red  substance  is  re- 
precipitated  by  acids.  Analyses  of  the  new  substance, 
for  which  the  name,  nyctanthin,  is  nroposed.  and  of  its 
acetyl  derivative,  point  to  the  formula,  C.HaoOg.OH. 
Mannitol  was  also  isolated  from  the  alcoholic  extract  of 
the  flowers. — A.  S. 

Fluorescence  -phenomena    of  2-methyl-3-aminoquinoline  and 
2-methyl-3-amino-4-hydroxyquinoline.     Use  of  2-methyl. 
S-am.inoquinoline    as    an    indicator.     0.    Stark.     Ber 
1907,  40.  3434. 

The  relationship  between  fluorescence  and  dissociation 
is  indicated  by  the  fact  that  fluorescence  is  more  pro- 
nounced in  dilute  than  in  strong  solutions.  Further 
evidence  in  support  of  this  view  is  that  pure  aqueous 
solutions  of  2-methyl-3-aminoquinoline  and  2-methyl- 
3-amino-4-hydroxyquinoline  do  not  fluoresce  in  any 
stage  of  dilution,  the  free  compounds  not  undergoing 
dissociation.  In  the  case  of  2-methyl-3-aminoquinoline, 
fluorescence  only  occurs  in  acid  solutions,  so  that  this 
compound  forms  dissociable  salts  only  with  acids.  With 
2-methyl-3-amino-4-hydroxyquinoline',  on  the  other  hand, 
fluorescence  takes  place  both  in  acid  and  alkaline  solution, 
which  indicates  the  formation  of  dissociable  salts  with  both 
acids  and  alkalis.  Excellent  results  may  be  obtained 
with  2-methyl-3-aminoquinoline  as  an  indicator,  especially 
as  a  substitute  for  methyl  orange  in  the  titration  of 
ammonia.  About  10  drops  of  a  solution  of  0-5  grm. 
in  10  c.c.  of  alcohol  are  added  to  about  500  c.c.  of°tho 
liquid  to  be  titrated.  In  each  case  the  excess  of  free  acid 
should  be  titrated,  and  the  end-point  of  the  reaction  is 
shown  by  the  disappearance  of  the  blue  fluorescence. 
One  drop  of  iV/lO  alkali  solution  in  excess  is  sufficient 
to  produce  this  result. — C.  A.  il. 

Agglutination  from  the  physical  standpoint.  IV.  The 
flocculation  of  aniline  dyestuffs.  0.  Teague  and  B.  H. 
Buxton.  Z.  physik.  Chem.,  1907,  60,  469—488. 
The  following  dyestuSs  were  experimented  upon  :  Eosine, 
Alizarin  Red,  Alkali  Blue,  Aniline  Blue  (soluble),  Congo 
Red,  and  Azo  Blue  on  the  one  hand,  and  Methylene  Blue. 
Safranine,  Bismarck  Brown,  Night  Blue,  Neutral  Red, 
Chrysoidine  and  Nile  Blue  on  the  other.  The  authors 
find  that: — (1)  AVhen  the  flocculation  of  solutions  of 
dyestuffs  is  effected  by  means  of  an  electrolyte,  there  is 
no  point,  on  increasing  the  concentration  of  the  latter, 
at  which  flocculation  does  not  take  place,  such  as  has 
been    observed    in    experiments    on    other    substances. 

(2)  When,  however,  a  solution  of  an  acid  dyestuff  is 
treated  with  one  of  a  basic  dyestuff,  such  a  point  is  always 
observed.  Thus,  complete  precipitation  takes  place  when 
the  proportion.s  are  2  parts  of  Azo  Blue  to  1  part  of 
Neutral  Red,  or  3  parts  of  Night  Blue  to  2  parts  of  Eosine, 
or    equal    parts    of    the    latter    and    Bismarck    Brown. 

(3)  Dyestuffs  show  great  differences  in  their  colloidal 
properties,  but  the  colloidal  condition  does  not  appear 
to  depend  solely  on  the  size  of  the  molecule.  (4)  Dyestuffs 
behave  with  agar-agar  or  filter  paper  exactly  as  they  do 
towards  cotton.  (5)  Dyestuffs  can  be  diffused  through 
agar-agar  by  an  electric  current ;  acid  dyestuffs  travel 
towards  the  anode  and  basic  ones  to  the  cathode.  The 
rate  is  slower  or  quicker  according  as  to  whether  the 
medium  is  dyed  or  not.  (6)  In  mixtures  of  two  dj-Cfituffs 
such  as  are  mentioned  in  (2),  even  when  flocculation  does 
not  take  place,  the  dyestuffs  are  stUl  combined  together, 
although  in  some  cases  incompletely. — J.  C.  C. 

Agglutination  from  the  physical  standpoint.  V.  The 
phenomenon  of  the  fore- zone.  O.  Teague  and  B.  H. 
Buxton.  Z.  physik.  Chem.,  1907,  60,  489—506. 
Ax  optimum  concentration  exists  for  the  floccuIation*'of 
mixtures  such  as  are  described  in  the  preceding  abstract, 
and  therefore  if  one  constituent  is  ])rescnt  in  greater 
concentration  than  is  required  for  this  point,  the  precipi- 
tate is  dissolved.  This  .'tnte  is  called  the  fore-zone 
("  Vorzone  ").  In  mixtures  of  Azo  Blue  and  Neutral  Red, 
for  example,  a  very  slight  excess  of  the  former,   but  a 
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I»»y>  excess  of  the  latter  is  required  to  redissolve  the 
pneipitate.  and  the  authors  find  that  this  difference  is 
doe  to  the  colloidal  states  of  the  dyestuffs.  The  "  zone  " 
of  optimum  concentration  is  very  narrow  for  a  mixture 
of  two  hisrhly  colloidal  dyestuffs,'  the  slightest  excess  of 
either  serving  to  dissolve  the  precipitate.  When  a  highly 
c<dloidal  dve^tuff  is  precipitated  by  one  only  slightly  so, 

-   -    - "■"     \-ess  of  the  former,"  but  a  large  excess  of 

.ired  for  re-solution.     In  the  case  of  two 
.   _  i  dyestuffs.  the  precipitation  is  incomplete, 

and  a  large  excess  of  either  dyestuff  is  necessary  for 
i»-sdution.  The  existence  of  the  fore-zone  or  its  extent 
is  not  influenced  bv  the  constitution  or  by  the  electric 
charge  of  a  dyestu^. — J.  C.  C. 

Cdomring  matUrs  r  Effect  of  on  some  of  the  digestive 

enzymes.     H.  W.  Houghton.     -Sec  XM:II.4. 

ludimm    tmUgo    industry.     Oil.    Paint,    and    Drug    Eep., 

Sept.  23,  1907.  [T.R.] 
The  year  1906-07  has  brought  some  encouragement  to 
indigo  planters.  The  results  obtained  from  the  Java-Xatal 
s«ed  have  left  no  doubt  as  to  its  superiority,  and  a  larger 
area  has  been  sown  with  it  for  the  coming  season.  In 
Bihar  the  first  crop  was  destroyed  by  floods,  but  the 
qualitv  of  the  later  product  was  exceptionally  good. 
Pricteboth  in  Calcutta  and  London  consequently  hardened 
about  12  per  cent.  One  element  of  strength  in  the  recent 
demand  for  indigo  has  beeu  the  activity  of  iron  and 
machinerv  trades  and  the  large  consumption  of  indigo- 
dyed  clothing  commonly  worn  in  engineering  shops.  The 
flowing  statement  shows  the  exports  of  indigo  in  1906-07, 
and  the  five  previous  years  : — The  total  ten  years  ago 
wa«  139,500  cwtp.,  with  a  value  of  Rs.  4.37  crores*,  and 
that  was  about  19  per  cent,  below  the  value  for  the  previous 
Tear.  1901-02,  89,750  cwts.,  Rs.  1,85,22,554  ;  1902-03, 
«5,377  cwts..  Re.  1,20,56,819;  1903-04,  60,410  cwts., 
R«.  1,07,62.026;  1904-05,  49.252  cwts.,  Rs.  83,46,073; 
1905-06.  31,186  cwts..  Rs.  58,63,777;  1906-07,  35,102 
cwt?.,  Rs.  70,04,773.  The  exports  to  the  United  Kingdom 
ir  ir.,tf.,l  hv  some  2-5  per  cent,  to  7,942  cwts..  and  the 
if  Europe  increased  its  demand  very  slightly 
ts.  Eeypt  still  retains  the  first  place,  but  with 
a  rtdu^ed  total  of  9,195  cwts.,  and  the  purchases  for  the 
United  States  fell  off  from  1,530  to  1,258  cwts.  Japan 
and  Penia  are  the  two  countries  that  have  shown  a 
marked  recovery  in  the  past  vear.  In  place  of  242  cwt«. 
in  1905-06,  Japan  took  1 ,600  cwts.  with  a  value  of  Rs.  2.93 
lakhs  ;  and  Persia  in  place  of  1,676  cwts.  took  2.422  cwts. 
with  a  value  of  Rs  4.3  lakhs.  These  mark  quantitative 
increaaca  of  661  per  cent,  and  44-5  per  cent,  on  the  year  ; 
bat  it  mnst  be  rememl»ered  that  in  1905-06,  the  Persian 
figures  showed  .".  '  '  • '  'f  nearly  56  per  cent.,  while  the 
«zporta  to  Japn-  ago  amounted  to  5,710  cwts. 

Tbe  efieet  of  tn»-  It"  are  indicated  by  an  increa.sc 

of  H  per  cent,  in  i\k  area  placed  under  the  crop  for  the 
current  seaffon.  In  Mi»dr<»H  the  total  area  is  now  only 
1   per  cent.   Ijelow  1}  of  the  five  vears  ending 

1904-05.  but   the  to*  in   Bengal," Madras,  the 

^^r,^.^  ivorinceA   an'.    ...     ■   ...jab  is  .3S   per  cent.     The 
i    in    these    four    provinces    was    estimated    in 
.    1906.   at   69,700  cveXs.,  and   it  is  understood 
'.     .  r.  tnm  luM  been  fullv  up  to  expectation.     (See 

<»  -  I.  1907.  15.) 

PaTBKT3. 

^AimiuO'T)  'ful  phonic    acid;       Mfinufncture    of 

arjflaltd  -    of    ,    and   aryUUfd   dfrivalives 

firoimted  therrby.  A.  G.  Bloxam.  Ixmdon.  From 
An..Ciea.  L  AnOinfabr..  Berlin.  Eng.  Pat.  19,962. 
Sfpl.  7,  190e. 

Wwns  ?-4fnm'>-.«V-n«f»hth»>1.7.«T>!pbonJc  acid  is  heated  with 

the  1.  "-n  Bait  of  a  primary 

aroT'  I-  bane,  ammonia  is 

eliaa.-"-.,  -..-.  i.v.i     'honic 

acid  bwonea  * '  t  he 

raactMB  takca  t  and 
wr  C— T.  F.  B. 


TriphenylmetJutne  dy.sttiff  and  process  of  making  same. 
W.  Herzberg,  Berlin,  and  O.  Scharfenberg,  Schoneberg, 
Assignor  to  Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat. 
866,359,  Sept.  17,  1907. 

See  Fr.  Pat.  369,696  of  1906  ;  this  J.,  1907,  194.— T.  F.  B. 

p-Amino-'p'-oxy-[hydrox!/-]diphenylaminei  Method  of  pro- 
duction of  .   Act.-Ges.  f.  Anilinfabr.    Fr.  Pat.  377,866, 

May  16,  1907. 

An  aqueous  solution  of  p-phenylenediamine  and  phenol 
is  oxidised  by  means  of  a  solution  of  sodium  hypochlorite 
in  presence  of  a  small  quantity  of  a  copper  salt,  and  the 
resulting  indophenol  is  reduced  by  sodium  sulphide. 
The  yield  of  p-amino-p'-hydroxy  diphenylamine  is  stated 
to  be  almost  quantitative. — J.  C.  C. 

Anthracene  derivatives  r  Manufacture  of  new .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Baver 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  24,429,  Nov.  1, 
1906. 

o-DiAMrN"OA>"THRAQtnxoyES,  one  of  the  amino  groups  of 
which  is  substituted  with  an  aryl  group,  may  be  con- 
densed with  aldehydes,  the  compounds  formed  being  pro- 
bably azines.  When  sulphonated,  sulphonic  acids  are 
obtained,  the  salts  of  which  are  soluble  in  water  and  dye 
wool  from  acid  baths  in  fast  blue  to  green  shades. 
10  parts  of  a  40  per  cent,  solution  of  formaldehyde  are 
added  to  a  mixture,  heated  to  100°  C,  of  10  parts  of 
l-p-tolylamino-2-aminoanthraquinone  and  100  parts  of 
glacial  acetic  acid ;  the  dyestuff  separates  from  the 
mixture  on  cooling,  and  is  purified  and  sulphonated  in 
the  usual  manner. — T.  F.  B. 

Sulphur    dyestuff ;     Reddish-broivn    .     F.    Lehmann, 

Vohwinkel,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  866,939, 
Sept.  24,  1907. 

AaUSOHYDROXYTOLUPHEXAZrN-E, 

HO.C6H3<|>C6H2(CH3)NHo, 

when  melted  with  sulphur  and  an  alkali  sulphide  at 
135^  C,  yields  a  dark  brown  powder  which  dyes  un- 
mordanted  cotton  from  a  sodium  sulphide  bath  in  very 
fast  reddish-brown  shades.  These  remain  brown  on 
treatment  with  copper  salts. — J.  C.  C. 

Sulphide  colours  [dyestuffs"] ;    Manufacture  of .     R.  B. 

Ransford,  Upper  Norwood.  From  L.  Cassella  und  Co., 
Frankfort  on  Maine,  Germany.  Eng.  Pat.  3279,  Feb.  9, 
1907. 
By  heating  a  mixture  of  m-toluylenediamine  and  p-pheny- 
lenediamine  with  sulphur,  a  compound  is  obtained  which, 
on  heating  with  concentrated  alkali  or  alkali  sulphide 
solutions  until  soluble  in  water,  is  converted  into  sulphide 
dyestuffs,  dyeing  cotton  fast  "  yellow-olive  "  shades  from 
sulphide  baths.  The  intermediate  compound  may  also 
be  produced  by  heating  the  thiotoluylenediamine 
(obtain  d  from  m-toluvlfnediamine  and  sulphur)  with 
p-phenylenediaminc. — T.  F.  B. 

Colouring  matters  for  dyeing  wool;    Manufacture  of  new 

.     G.  W.  Johnson,  London.     From  Kalle  und  Co., 

Biebrich  on  Rhine,  Germany.  Eng.  Pat.  17,610, 
Aug.  1,  1907. 
Dyestuffs  which  dye  wool  blue  shades  fast  to  washing 
and  light,  are  obtained  by  heating  a-naphthylamine- 
4.6.8-tri8ulphonic  acid  with  an  alkaline  solution  of  sulphur 
or  with  an  alkali  sulphide,  thiosulphate,  or  hydrosulphite, 
and  oxidising  the  product  by  air  or  other  oxidising  agent. 
A  solution  of  100  grms.  of  sulphur  in  4  kilos,  of  50  per 
cent,  caustic  soda  solution  is  heated  to  150°  C,  and  1*35 
kilos,  of  the  naphthylaminesulphonic  acid  added  ;  the 
temperature  is  then  kept  at  1 65°  to  1 70°  C.  until  the  melt 
has  become  a  thin  liquid,  when  it  is  poured  into  water 
and  acidified  ;  when  it  is  cool,  the  sulphur  and  excess  of 
naphthylaminesulphonic  acid  are  filtered  off,  and  oxidation 
is  completed  by  blowing  air  through  the  solution. — T.  F.  B. 
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Thio-indigo  dyestuffs  ;    Process  of  preparation  of  . 

Kalle  und  Co.     Fr.  Pat.  378,406,  June  1,  1907.     Under 

Int.  Conv.,  Mar.  5,  1907. 
Dyestuffs  belonging  to  the  thio-indigo  group  are  obtained 
by  condensing  equimolecular  proportions  of  a-hydroxy- 
thionaphthene  or  its  halogen  derivatives  and  a-isatin 
chloride  or  its  halogen  derivatives  in  presence  of  benzene 
or  other  solvents.  The  dyestuffs  produce  bright  reddish- 
blue  shades  on  wool  or  cotton. — J.  C.  C. 

Substantive    [azo]     dyestuffs   fast    to    acids  ;     Process    of 

making .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.  First  Addition,  dated  April  25,  1907,  to 
Fr.  Pat.  376,868,  April  18,  1907.  (See  Eng.  Pat.  95-48 
of  1907  ;  this  J.,  1907,  960.) 
Dyestuffs  obtained  by  combining  diazo  compounds  with 
m-  or  p-aminobenzoyl-2.5.7-aminonaphtholsulphonic  acids 
are  diazotised,  and  combined  either  with  the  addition 
product  of  formaldehyde-bisulphite  and  2.5.7-araino- 
naphtholsulphonic  acid,  or  with  the  iirea  derivative  of 
this  acid,  obtained  by  its  interaction  with  potassium 
evanate.     The  dyestuffs  dve  cotton  brilliant  red  shades. 

— T.  F.  B. 

Dyestuffs  ;  Process  for  the  manufacture  of  broum  vat  — —. 
Farbw.  vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat. 
377,540,  May  6,  1907.     Under  Int.  Conv.,  Feb.  23,  1907. 

Naphthylthioglycol-o-caeboxyuc  acids  are  obtained 
from  1:2-  or  2:  1-naphthylaminesulphonic  acids  in  the 
following  way  : — l-Naphthylamine-2-sulphonic  acid  is 
converted  by  the  diazo  reaction  into  the  corresponding 
cyanonaphthalenesulphonic  acid,  which  is  heated  with 
phosphorus  pentachloride  and  phosphorus  oxychloride, 
whereby  the  cyanonaphthalenesulphonic  chloride  is 
produced.  This  is  reduced  to  the  cyanothionaphthol, 
CN.C^oHe-SH,  by  dilute  sulphuric  acid  and  zinc,  and 
treated  \vith  sodium  chloroacetate  in  caustic  alkaline 
solution.  From  the  product,  naphthyl-2-thioglycol-l- 
carboxylic  acid  is  obtained  by  repeated  crystallisation 
from  water.  It  separates  in  white  needles  melting  at 
93°  C.  This  acid  is  converted  into  the  dyestuff  :  (1),  by 
heating  it  with  alkalis  or  glacial  acetic  acid  to  form 
hydroxythiophenethrenecarboxylic  acid, 
CjQHg.C.OH 

I  II 

S C.CO.2H 

or,  by  heating  the  alkaline  solution  of  the  latter,  hydroxy- 
thiophenethrene,  both  of  which  are  transformed  into  the 
dyestuff  by  oxidation  with  potassium  fcrricyanide  in 
alkaline  solution  ;  or  (2),  by  heating  it  with  nitrobenzene, 
sulphur,  sodium  bisulphite  or  sodium  thiosulphate. 
2-Xaphthylamine-l-sulphonic  acid  yields  corresponding 
products  by  the  same  series  of  reactions.  The  dyestuffs 
produced  give  fast  brown  shades  on  cotton  and  wool  when 
dyed  from  the  vat. — J.  C.  C. 

Dyestuffs  ;    Production  of  finely-divided .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  377,533,  May  6, 
1907.  Under  Int.  Conv.,  April  4,  1907. 
Solutions  of  dyestuffs,  or  of  their  leuco-  or  hydro- 
derivatives,  are  forced  through  an  atomiser  into  a  large 
chamber,  whereby  they  are  conveited  into  extremely 
fine  drops,  and  in  this  condition  are  brought  into  contact 
with  the  precipitating  or  oxidising  agent ;  this  may  be 
air  or  steam  or  an  oxidising  solution  in  a  similarly  finely- 
divided  state,  and  is  forced  into  the  chamber  so  that  it 
passes  horizontally  above  the  opening  of  the  pipe  delivering 
the  dyestuff,  etc.  Special  reference  is  made  to  the  pre- 
cipitation of  indigo  from  a  solution  of  phenylglycine-o- 
carboxyhc  acid,  whereby  the  finely-divided  state  of  the 
dyestuff  renders  it  more  easily  attacked  by  reducing 
agents. — J.  C.  C. 

Anthracene  derivatives  and  dyestuffs  [bemanthronea]  and 
their  application  in  dyeing  and  printing  ;    Production 

of  a  series  of .     Badische  Anilin  und  Soda  Fabrik. 

Tenth  Addition,  dated  Mav  10,  1907,  to  Fr.  Pat.  349,531, 
Dec.  21,  1904.     Under  Int.  Conv.,  April  IS,  1907. 

Amino  derivatives  of  benzanthrone  or  of  benzanthrone- 
quinoline  (see  this  J.,  1905,  726)  are  converted,  by  heating 


with  copper  salts,  into  condensation  products,  probably 
azines,  which  possess  the  property  of  dyeing,  from  the  vat, 
fast  shades  varying  from  yellow  to  bro^vn  or  red-brown. 
The  new  dyestuffs  are  very  slightlv  soluble  in  organic 
solvents.— T.  F.  B. 


v.— PREPARING,      BLEACHING,       DYEING, 

PRINTING,      AND      FINISHING       TEXTILES 

YARNS.     AND     FIBRES. 

Dyestuffs  on  vegetable  fibres  ;  Identification  of .     A.  G. 

Green,  H.  Yeoman,  J.  R.  Jones,  F.  G.  C.  Stephens,  and 

G.  A.  Haley.  J.  Soc.  Dyers  and  Col.,  1907,  23,  252—255. 
The  method  differs  in  many  respects  from  that  used  for 
the  identification  of  dyestuffs  on  animal  fibres  (this  J., 
1905,  1034),  mainly  owing  to  the  difference  between  the 
affinity  of  dyestuffs  for  animal  and  vegetable  fibres 
respectively,  and  the  effect  of  mordants  on  the  properties 
of  the  dyestuffs.  The  dyed  fibre  is  boiled  with  caustic 
soda  solution  to  remove  any  tannin  mordant,  the  alkali 
solution  being  saturated  with  sodium  chloride  to  prevent 
it  from  stripping  the  dyestuffs.  Basic  dyestuffs  are  left 
in  the  form  of  free  colour  bases,  which  can  be  easily  stripped 
by  boiling  with  dilute  acetic,  or  preferably,  formic  acid. 
Some  mordant  dyestuffs,  such  as  Turkey  Red,  are  partially 
decomposed  by  the  saline  alkali  solution,  and  the  formic 
acid  extract  will  then  not  have  the  colour  of  the  dyed 
fibre.  If  the  colour  is  appreciably  stripped,  therefore,  a 
solution  of  tannin  is  added  to  the  acid  extract,  when  a 
coloured  precipitate  is  produced  if  basic  dyestuffs  are 
present.  In  the  reduction  test  with  hydrosulphite,  it  is 
best,  in  the  case  of  basic  and  acid  dyestuffs,  to  transfer 
the  dyestuffs  to  wool,  and  carry  out  the  tests  with  hydro- 
sulphite  and  persulphate  on  this  fibre.  This  transference 
to  wool  affords  a  means  of  distinguishing  the  dyestuffs  of 
the  Gallocyanine  series  and  the  "  Chrome  "  dyestuffs  of 
the  Rosaniline  series  from  basic  dyestuffs,  since  the  former 
are  not  transferred  to  wool  by  the  method  used.  With 
colours  other  than  acid  and  basic  dyestuffs,  the  reduction 
and  oxidation  tests  are  performed  on  the  cotton  fibre 
itself,  and  in  order  to  accelerate  the  reduction,  a  small 
quantity  of  anthraquinone  is  added  to  the  hydrosulphite 
solution.  Sulphide  colours  are  identified  by  the  stannous 
chloride  test  (this  J.,  1907.  467),  but  "  Salt  colours  "  must 
be  first  removed,  as  some  of  these  also  evolve  hydrogen 
sulphide  in  the  test. 

Reagents. — Dilute  ammonia  (1  :  100) ;  dilute  caustic 
soda  (10  grms.  in  100  c.c.  of  water) ;  saline  caustic  soda 
(10  c.c.  of  35 — 40  per  cent,  caustic  soda  solution  to  100  c.c. 
of  a  saturated  solution  of  sodium  chloride) ;  weak  formic 
acid  (1  c.c.  of  90  per  cent,  acid  to  100  c.c.  of  water) ;  dilute 
hydrochloric  acid  (5  c.c.  of  30  per  cent,  acid  to  100  c.c.  of 
water);  soap  solution  (10  grms.  in  300  c.c.  of  water); 
tannin  solution  (10  grms.  and  10  grms.  of  sodium  acetate 
in  100  c.c.  of  water) ;  a  solution  of  bleaching  powder  at 
5°  T.  ;  Hydrosulphite  A  (a  10  per  cent,  solution  of  Hydro- 
sulphite NF  or  of  Hyraldite,  or  a  5  per  cent,  solution  of 
Hydrosulphite  NF  cone,  or  of  Rongalite) ;  Hjdrosulphite 
B.  (200  c.c.  of  hydrosulphite  A  slightly  acidified  by 
addition  of  1  c.c.  of  glacial  acetic  acid) ;  hydrosulphite  X 
(50  grms.  of  Rongalite  in  125  c.c.  of  hot  water,  mixed  with 
1  grm.  of  antlu'aqu'none  ground  with  a  little  of  the 
Rongalite  solution,  and  the  whole  heated  at  90°  C  for 
1 — 2  mins.,  diluted  to  .WO  c.c.  and  acidified  with  1'5  c.c. 
of  glacial  acetic  acid);  a  cold  saturated  solution  of  potas- 
sium persulphate  or  a  2  per  cent,  solution  of  ammonium 
persulphate  ;  a  solution  of  100  grms.  of  stannous  chloride, 
100  c.c.  of  30  per  cent,  hydrochloric  acid,  and  50  c.c.  of 
water. 

Procedure. — The  reactions  are  performed  in  test-tubes 
with  pieces  of  material  about  i — J  in.  square,  which  are 
covered  with  I  \ — 2  ins.  of  the  reagent.  In  the  ca.se  of 
cotton  and  wool  or  cotton  and  silk  unions,  the  weft  ia 
separated  from  the  cotton  warp,  and  both  arc  tested. 
Stripping  ti  nl  far  acid  dyestuffs. — As  a  few  "  salt  dyestuffs  " 
are  partially  stripped  by  weak  ammonia,  a  small  piece  of 
white  cotton  is  introtluced  with  tiio  roacmt,  whfii  if  the 
dyestuff  is  an  acid  one,  the  cotton  is  either  not  tinted  or 
becomes    white    on    boiling    a    second    time    with    weak 
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ammonia.  Transference  of  basic  dyestuffs  to  wool. — The 
tannin  mordant  is  first  removed,  and  the  pattern  is  washed 
well,  and  boiled  for  1 — 2  niins.  with  a  piece  of  white  wool 
(half  the  size  of  the  cotton  or  less)  in  water.  One  or  two 
drops  of  weak  formic  acid  may  be  added  if  the  colour  does 
not  develop  on  the  wool.  In  a  few  cases  (e.g.,  with  basic 
greys),  the  colour  must  be  extracted  with  dilute  hydro- 
chloric acid,  and  the  solution  carefully  neutralised  with 
ammonia  before  introducing  the  wool.  Transference  of 
acid  dyestuffs  to  uool. — The  pattern  is  boiled  with  a  small 
piece  of  wool  and  weak  formic  acid.  Tannin  test  for  basic 
dyestuffs. — A  few  drops  of  tannin  solution  are  shaken  with 
the  formic  acid  extract  of  the  colour.  Some  dyestuffs, 
e.g.,  Rhodamines,  Gallocyanines,  and  Chrome  colours  of 
the  Rosaniline  series  are  only  slowly  precipitated. 
Bleeding  test  for  "  salt  dyestuffs.' — The  pattern  is  boiled 
with  soap  solution  or  a  5  per  cent,  solution  of  sodium 
carbonate  and  a  piece  of  white  mercerised  cotton  for 
5  mins.  Lead  acetate  test  for  sidphide  dyestuffs. — In 
carrying  out  this  test  (this  J.,  1907,  467),  the  test-tubes 
must  be  thoroughly  cleaned,  as  when  they  have  been 
previously  used  for  hydrosulphite  reductions,  an  invisible 
deposit  of  sulphur  is  left  upon  their  walls,  which  gives 
rise  to  evolution  of  hydrogen  sulphide  on  boiliug  with 
stannous  chloride. 

The  reactions  given  by  the  difiEerent  dyestuffs  are  shown 
in  the  tables. — A.  S. 

Cellulose  ;  Bleaching  of .     C.  G.  Schwalbe.     See  XIX. 

Hydrocelluloses.     C.  G.  Schwalbe.     -See  XIX. 

Patents. 

Textile  fibre  and  paper  pulp  ;  Production  of 


tj  s 


Eng.  Pat. 


V.  A. 

20,005, 


de  Perini,  Rio  de  Janeiro,  Brazil 
Sept.  8,  1906. 
See  U.S.  Pat.  831,521  of  1906  ;  this  J.,  1906, 1040.— T.F.B. 

Collodion  filaments,  .artificial  silk,  horsehair,  and  the  like  ; 

Apparatus  for  the  manufacture  of .     H.  J.  Haddan, 

London.  From  Soc.  Anon,  des  Plaques  et  Papiers 
Photographiques  A.  Lumiere  et  ses  fils,  Lyon-Monplaisir, 
France.     Eng.  Pat.  89a,  Jan.  1,  1907. 

See  Fr.  Pat.  361,960  of  1905  ;  this  J.,  1907,  197.— T.  F.  B. 

Artificial  silk  fdaments  from  nitrocellulose  ;    Process  for 

the    manufacture    of .     C.     Bottler,    Assignor    to 

Kunstfaden  Ges.in.b.H.,  Jixlich,  Germany.  U.S.  Pat. 
866,768,  Sept.  24,  1907. 

See  Fr.  Pat.  371,544  of  1906  ;  this  J.,  1907,  468.— T.  F.  B. 

Artificial    silk ;     Apparatus    for    spinning .     Soc. 

Francaise  de  la  Viscose.  Fr.  Pat.  377,424,  July  10,  1906. 
The  viscose,  contained  in  a  closed  reservoir,  is  forced  by 
means  of  compressed  air  through  a  number  of  spinnerets 
which  are  immersed  in  a  coagulating  bath.  The  filaments 
thus  formed  are  passed  through  a  bath  of  dilute  .sulphuric 
acid  (7  per  cent.)  at  70°  C,  then  through  water,  and  finally 
through  a  bath  containing  a  mixture  of  soap  solution, 
oil,  and  sodium  carbonate.  During  their  passage  through 
the  various  baths,  the  filaments  are  supported  by  rollers 
having  peripheral  velocities  which  are  exactly  equal  to 
the  velocity  with  which  the  threads  are  moving.  These 
rollers  are  grooved  in  a  longitudinal  direction  in  order  to 
prevent  the  filaments  from  sticking  to  them.  The  end  of 
each  roller  is  also  provided  with  a  number  of  wooden  studs, 
aiTano-ed  round  the  chcumference,  in  order  to  assist  the 
workman  to  manipulate  the  filaments.  After  bemg  sub- 
mitted to  the  soaping  operation,  the  filaments  are  dried 
by  guiding  them  several  times  over  the  surface  of  a  large 
drying  drum. — P.  F.  C. 

Artificial    silk;     Apparatus    for    manufacturing    thr^ 

of .     H.    Diamanti   and    H.    Champm.     Fr.    Pat. 

377,494,  July  11,  1906. 
The  threads  of  artificial  silk  are  led  into  a  metallic  drying 
chest  by  means  of  an  endless  band  of  cloth.  They  are  then 
delivered  on  to  the  uppermost  of  a  series  of  moving  tables, 
which  are  so  arranged  that  when  the  material  has  traversed 
the  width  of  the  drving  chest,  it  is  automatically  dropped 
from  one  table  to  the  next  lower  one.  After  leaving  the 
drying  chest,  the  threads  are  wound  separately. — P.  F.  C. 
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dftifieiat  *coot  from  jutf,  cotton,  ramie  and  other  vegetable 

fkrrf  :    /V.>Of.<.<  tor  preparing  .     J.  Sohmitt.     Fr. 

Pat.  377.9Ti»,  May  21.  liK»7. 
Milk  of  lime  is  prepared  by  treatins;  '250  grms.  of  quick- 
lime with  a  litre  of  water." adding  100  grms.  of  calcined 
WMlium  carbonate,  and  heating  the  mixture  to  the  boil. 
The  vegetable  tibres  are  first  immersed  in  the  boiling 
mlution  for  fifteen  minutes  and  then  allowed  to  steep  in 
the  hot  liquor  for  another  hour.  The  material  is  next 
wnshed,  treated  with  dilute  sulphuric  acid  (1°  B.),  and 
finnUy  washed  and  dried.— P.  F.  C. 

Clipper  tails  from  alkaline  liquors  ;    Removing .     R. 

Linkmeyer.  Brussels.     U.S.  Pat.  800.371,  Sept.  17,  1907. 
8K»Fr.  Pat.  353. 1S7  of  1905  ;  this  J.,  1905, 1011.— T.  F.  B. 

Vaponrs  of  alcohol  and  ether  contained  in  air  [of  artifkial 

tUk   factories] :     Recover ij   and    revivification    of . 

A.  de  Chardonnet.  Fr.  Pat.  377,673,  July  17,  1906. 
The  air  containing  the  vapours  is  passed  through  a  series 
of  towers  or  chambers  into  which  amyl  alcohol  or  other 
high-boiling  alcohols  are  sprayed.  The  vapours  are 
aliorbed  by  the  alcohol  which  is  "passed  through  the  series 
of  towers  in  the  opposite  direction  to  the  air,  the  weak 
aolution  obtained  in  the  last  tower  of  the  series  being 
sprayed  into  the  next  and  so  on.  The  alcohol  or  ether  is 
recovered  from  the  strong  solution  obtained  in  the  first 
tower,  by  distillation  either  conducted  at  the  atmo- 
spheric pressure  by  heat,  or  in  the  cold  under  reduced 
pi«wure.  The  residue  left  in  the  still  is  used  over  again. 
In  the  manufacture  of  artificial  silk,  the  alcohol  and  ether 
which  are  given  off  at  different  stages  in  the  process  are 
either  recovered  separately  or  are  allowed  to  mix  and  the 
•kohol  reoovtred  first  by  pa.ssing  the  air  through  a  similar 
train  of  apparatus  into  which  ^^atc^,  or  water  containing 
•  littJe  alcohol  or  calcium  chloride  is  sprayed. — W.  H.  C. 

Dye    jigger.     W.     Peters,     Diisseldorf,    Germany.     U.S. 

Pat.  866,058,  Sept.  17,  1907. 
SuFr.  Pat.  376,146  of  1907  ;  this  J.,  1907, 1006.— T.  F.  B. 

Threads  or  fibrej)  wound  on  bobbins  ;    Machine  for  treating 

vrith   solutions.  T.    Robatel,   J.    BufiFaud    et    Cie. 

Fr.  Pat.  374,861,  Feb.  20,  1907. 
Thk  apparatu.s  comprises  a  number  of  fixed  annular  tanks 
placed  one  above  the  other  and  disposed  concentrically 
•round  a  central,  vertical  hollow  shaft.  .Just  above  each 
Unk  Ls  a  horizontal  wheel  fixed  to  the  vertical  shaft, 
and  from  the  rims  of  these  wheels,  spindles  project,  on 
which  the  bobbins  are  held  loosely  so  that  they  can  rotate 
freely  by  contact  with  rails  laid  on  the  bottoms  of  the 
tanks.  The  central  shaft  is  also  provided  with  series  of 
ratliating  pipef>,  each  set  of  which  opens  into  a  circular  pipe 
jwtabore  each  of  the  wheels  carrying  the  bobbins.  From 
tlMM  circular  pipes,  short  ]>erforated  pipes  project,  from 
which  Uguid  in  sprayed  on  to  the  bobbins.  The  annular 
tanks  are  not  fixed  horizontally,  but  slope  gently  down- 
wards in  the  form  of  one  turn  of  a  helix,  the  highest  and 
lowest  points  lieing  adjacent,  so  that  the  liquid  in  the 
tanks  mow  forward  continuously.  In  working  the 
apnrattM,  the  central  shaft  is  slowlv  rotated,  and  the 
boobins  are  thus  carried  round,  partially  immersed  in  the 
liquid  in  the  tanks,  which  liquid  flows  continuously  in 
the  oppositi^  direction.  The  iKjbbimt  are  preferably  made 
with  Bated  surfaces  to  enable  the  liquid  to  readily  pene- 
tmte  the  material  wound  upon  them. — A.  S. 

Fahriet ;  iMcftratitjn  of .     Soc.  Lyonnaise  de  Teinture, 

Imprc*«ioa,     Appret    et     Gaufragc.     First     Addition, 
dated  Julv  IS,  1W»«,  to  Fr.  Pat.  377,216,  July  3,  1906 
(thn  .f  ,  rwi7.  K)4«). 
Ac'  •  •  the  main  patent,  the  fabrics  were  treated 

Wi*  and    then    dyed,    and    pf>wdercd    dyestufTs 

ap]>ii>-<i  t'»  ine  parts  ren^rvfd  white.  According  to  the 
pniwnt  addition,  powdered  dye^^tufTs  arc  applied  to  the 
dved  irrotind  nrojind  the  reserve,  thus  producing  shaded 
•if'  'lign.     The  result  i.H  one  anfl  the 

am.ti  "I   }k»  r'^'erved   before  dyeing  or 

■rodjjced  by  <:  round.     The  eftcct  may 

M  ■llwed  bv  '.re,  after  the  removal 

o(  the  TCMarre  ..,  „...  i    .  -F.  M. 


Discharge  effects  in  textile  printing  ';  Process  for  producing 
.     H.  DydjTiski.     Fr.  Pat.  378,373,  May  31,  1907. 

See  Eng.  Pat.  11,154  of  1906  ;  this  J.,  1907,  682.— T.  F.  B. 

Watered  effects  on  textile  fabrics  ;  Apparatus  for  producing 

.     J.    Sharp  and   S.    H.    Sharp  and   Sons,    ieeds. 

Eng.  Pat.  21,591,  Sept.  29,  1906. 

Two  rollers  are  supported  in  a  heavy  frame,  upon  bearings 
which  may  be  moved  further  apart  or  closer  together, 
to  permit  of  the  pressure  upon  the  fabric  being  varied. 
The  lower  roller  is  plain  and  made  of  metal,  wood,  paper, 
or  cotton,  but  the  upper  one  is  of  metal  and  is  engraved, 
in  a  manner  suited  to  the  material  to  be  treated,  with 
checks,  lines,  or  designs  in  bold  relief.  The  top  roller  is 
heated,  and  the  fabric  before  being  treated  is  damped 
or  sprayed. — F.  M. 

Silk-like  effects  on  textile  fabrics  ';    Method  of  producing 

.     J.    Sharp  and  S.    H.    Sharp  and   Sons,    Leeds. 

Eng.  Pat.  7382,  Mar.  27,  1907. 

The  fabric  is  passed  in  a  damp  condition  between  two 
rollers,  one  or  both  of  which  may  be  heated.  Reference 
is  especially  made  to  the  production  of  silky  effects  upon 
moreens,  moirettes,  poplins,  and  the  like,  and  for  this 
purpose  one  roller  is  plain  and  the  other  carries  the  desired 
design,  suitably  engraved  in  lines  which  run  in  a  direction 
at  right  angles  to  that  of  the  rib  of  the  fabric. — F.  M. 

Silk-like  effects  on  textile  fabrics  ';  Apparatus  for  producing 
— ^.  J.  Sharp  and  S.  H.  Sharp  and  Sons,  Leeds. 
Eng.  Pat.  7,749,  April  2,  1907. 

In  an  embossing  machine  two  rollers  are  mounted  in  open 
bearings.  The  bottom  roller  is  plain  but  the  upper  one 
is  engraved  with  lines  parallel  to  the  axis  when  moreens 
are  to  be  treated,  or  circumferentially  for  moirettes. 
The  engraving  need  not  be  continuous  but  may  form  any 
suitable  design.  The  rollers  are  mounted  upon  hollow 
axes  and  may  be  heated  by  means  of  gas  flames  when 
desired. — F.  M. 

Silky   effects ';     Process   for   obtaining .        Englische 

Wollenwaaren  Manufactur  (vorm.  Oldroyd  and  Blakeley). 
First  Addition,  dated  April  24,  1907,  to  Fr.  Pat.  333,835, 
July  15,  1903  (this  J.,  1904,  17). 
Matekials  which  possess  suitable  surfaces,  such  as 
textile  fabrics  and  paper,  are  treated  with  a  solution  or 
emulsion  of  some  waxy,  fatty,  or  resinous  substance  and 
then  dried.  The  surface  is  next  coated  with  a  solution 
of  cellulose  or  one  of  its  derivatives,  a  solution  of  viscose 
giving  particularly  good  results.  If  desired,  this  cellulose  ^k 
solution  may  contain  some  pigment  in  suspeasion.  The  ^ 
material  may  finally  be  submitted  to  the  pressure  of  an 
engraved  roller.  The  finish  thus  obtained  is  said  to  be 
water-resistant.  It  is  also  claimed  to  be  unaffected  by 
such  gums  and  pastes  as  are  used  for  bookbinding. — P.  F.  C. 

Silky   effects ;     Process  for   obtainin-g .        Englische 

Wollenwaaren  Manufactur  (vorm.  Oldroyd  and  Blakeley). 
Second   Addition,   dated   April   25,    1907,   to  Fr.    Pat. 
333,835,  July  15,  1903.     (See  preceding  abstract.) 
Instead  of  using  viscose  for  obtaining  a  silky  effect  on         j 
surfaces,  it  is  found  that  better  results  are  obtained  by        flj 
using  a  compound  of  viscose  with  some   metal  of  the         ^ 
magnesium  series.     The  zinc  compound  is  most  suitable. 
It  is  prepared  by  adding  a  solution  of  a  zinc  salt  to  neutral 
or  slightly  acid  viscose,  and  then  dissolving  the  precipitate 
which  is  formed,  in  a  weak  alkaline  solution. — P.  F.  C. 

Fabric  opaque  to  Rontgen  rays  ',;  Process  for  rendering . 

W.    Meisel,    Breslau,    Germany.     Eng.    Pat.    22,796, 

Oct.  15,  1906. 
See  Fr.  Pat.  370,635  of  1906  ;  this  J.,  1907,  253.— T.  F.  B. 

Size   for   yarns,    warps,    and   cloth.     J.    Clare,    Lvtham. 

Eng.  Pat.  27,904,  Dec.  7,  1906. 
The  size  consists  of  sucratc  of  lime,  calcium  or  magiiesium 
chloride,    and    flour    or    starch.      A    small    quantity    of 
salicylic  acid  is  added  as  a  preservative,  and  China  clay 
for  heavy  sizing. — T.  F.  B. 
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Waterproof  or  impermeable  and  washable  fabric  for 
hangings  or  decorative  purposes.  E.  Merou,  Paris. 
Eng.  Pat.  1383,  Jan.  18,  1907.  Under  Int.  Conv., 
Feb.  6,  1906. 

A  WATERPEOOF,  washable  fabric  is  prepared  by  applying 
to  the  back  of  the  material  a  -waterproof  composition 
prepared  by  mixing  together  an  alkaline-earth  pigment 
(calcium  carbonate  or  zinc  white),  linseed  oil  and  a 
siccative.  The  treated  material  is  dried  for  12 — 24  hours 
at  160°  C.  and  is  then  ready  for  use,  or  it  may  be  decorated 
on  the  face  with  a  design  in  oil  or  may  be  varnished  with 
a  spirit  varnish. — F.  M. 

Drying  fibrous  material ;  Ilachinery  for  — — .  J.  Fielden, 
Rochdale.     Eng.  Pat.  23,594,  Oct.  24,  1906. 

Loose,  fibrous  or  other  materials  are  placed  in  the  wet 
state  at  the  top  of  a  cylindrical  tube,  coiled  spirally 
round  a  vertical  axis.  They  are  caused  to  descend  by 
giving  the  apparatus  slight  rotatory  movements  in  opposite 
directions  alternately,  while  the  moisture  is  removed  from 
them  by  a  current  of  heated  or  dry  air  which  enters  the 
apparatus  at  the  bottom  and  makes  its  escape  at  the  top. 
The  materials  may  conveniently  be  conveyed  to  the 
apparatus  by  means  of  a  pneumatic  apparatus,  such  as 
is  described  in  Eng.  Pat.  23,607  of  1903  (this  J.,  1904, 
1145).— E.  B. 

Drying  machine  for  yarn.     F.   Haas.     Fr.   Pat.   377,445, 
AprU  20,  1907.     Under  Int.  Conv.,  Feb.  1,  1907. 

This  apparatus  consists  of  a  number  of  drying  stoves 
and  heating  chambers  which  are  arranged  alternately. 
By  means  of  an  aspirating  device  which  is  fixed  to  each 
drying  stove,  a  current  of  air  is  first  drawn  through  the 
heating  chamber  and  then  through  the  corresponding 
drying  stove  in  which  the  wet  material  is  hung.  The 
machine  is  also  provided  with  a  separate  cooling  chamber 
in  which  the  dried  material  is  exposed  to  a  current  of 
coo]  and  suitably  humidified  air. — P.  F.  C. 

Dry-cleaning  ';  Process  and  apparatus  for  — —  with  recovery 
of  the  solvents.  R.  Sparmberg.  Fr.  Pat.  377,949, 
May  17,  1907. 


heating  device,  F.  A  second  condenser,  T,  which  is 
connected  to  the  first  one,  can  be  used  for  condensing 
the  vapours  which  issue  from  the  retort,  L^,  in  which  the 
impure  solvents  are  distilled.  By  adjusting  the  various 
stopcocks,  J,  K  and  L,  one  can  either  pass  a  current  of 
warm  air  through  the  apparatus  to  remove  all  traces  of 
the  solvent  from  the  material,  or  cool  the  air  and  condense 
the  vapours  it  contains. — P.  F.  C. 

VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

Patent. 

Colours  on  wood,  fast  to  light ';  Production  of by  means 

of  alizarin  dyestuffs.  W.  Zimmermann.  Ger.  Pat. 
183,004,  Aug.  4,  1906. 
The  wood  is  impregnated  with  a  solution  containing  free 
acid,  a  metallic  salt,  and  a  soluble  alizarin  dyestuff, 
preferably  in  the  form  of  its  bisulphite  compound,  and 
is  then  subjected  to  the  action  of  an  alkali,  e.g.,  ammonia 
gas,  in  order  to  induce  the  formation  of  a  lake  from  the 
metallic  salt  and  the  dyestuff. — A.  S. 

VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Tetrathionates  ;   Action  of  alkalis  on .     A.  Gutmann. 

Ber.,  1907,  40,  3614—3622. 
The  author  studied  the  action  of  dilute  solutions  of  the 
hydroxides  of  sodium,  potassium,  calcium,  strontium,  and 
barium,  and  also  of  a  concentrated  solution  of  sodium 
hydroxide  on  sodium  tetrathionate.  He  finds  that  with 
dilute  solutions  of  sodium  and  potassium  hydroxides  and 
with  the  solutions  of  the  alkaline -earth  hydroxides,  the 
reaction  proceeds  according  to  the  equation  :  2Na2S40f,  + 
6NaOH  =  3Na2S203  +  2X33803  +  3H2O.  When  concen- 
trated sodium  hydroxide  solution  (1:1)  is  used,  some 
sulphide  is  formed  together  with  thiosulphate  and  sulphite, 
but  no  sulphate. — A.  S. 


This  apparatus  comprises  a  washing  drum.  A,  contained 
in  a  wooden  casing,  B.  The  walls  of  the  drum  consist 
of  a  number  of  circular  bars  or  tubes,  a,  which  are  so 
arranged  as  to  leave  a  small  space  between  them,  through 
which  the  solvent  can  enter  the  drum.  The  drum  is 
also  divided  into  compartments  by  similar  walls,  b,  each 
compartment  being  provided  with  a  door,  E,  through 
which  the  material  to  be  treated  can  be  introduced. 
The  wooden  casing,  B,  is  provided  with  a  double  envelope, 
X,  made  of  metal,  which  is  arranged  so  that  the  drum.  A, 
can  just  work  in  it.  One  part,  M  N,  of  this  double  envelope 
serves  as  an  air-outlet  conduit,  the  air  being  drawn  into 
it  through  a  number  of  holes,  k,  from  the  washing 
drum  by  means  of  the  fan,  H.  Another  section, 
P  Q,  serves  as  an  air-inlet  conduit,  the  air  passing  into 
the  drum  through  the  holes,  I.  An  opening,  771,  in  the 
outer  wall  of  the  double  envelope  is  connected  to  a  fan,  H, 
■which  is  itself  in  connection  with  a  condenser,  I,  and  a 


Lead  compounds ;  Solubility  of in  xvater.     M.  Pleissner. 

Arbb.  Kais.  Gesundh.-Amt.,  1907,  26,  384—443.     Chem. 

Zentr.,  1907,  2,  10."  5— 1056. 
The  author  determined  the  solubility  of  lead  oxide  and 
hydroxide  and  normal  and  basic  carbonates,  sulphates, 
and  chlorides  of  lead,  in  water  at  18°  C.  Alkalis  and  barium 
hydroxide  precipitate  lead  oxide,  PbO,  from  cold,  and 
hydrated  lead  oxide  from  hot  solutions  of  lead  salt"?. 
The  oxide  forms  greyish -yellow  scales,  which  have  a 
metallic  lustre,  and  yield  a  greenish-yellow  powder.  The 
same  greenish-yellow  oxide  is  produced  by  the  action  on 
metallic  lead  of  water  rich  in  dissolved  oxygen  ;  water 
poor  in  ox\'gen,  produces  hydrated  oxides.  The  solubility 
of  lead  oxide  increases  with  its  degree  of  hydration.  The 
only  hydrate  definitely  identified  was  3PbO.H20.  The 
basic  salts  examined  were  prepared  in  most  casses  by  the 
interaction  of  the  normal  salts  with  lead  hydroxide, 
Pb(0H)2,    and    water.     The    results    of    the    solubility 
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determinatioas  «-ei«  as  follow,  the  figures  representing 
mgrm-mok.  of  lead  per  litre.  PbO.  0-31  ;  SPbO.HoO, 
0-45:  PbaV  0-0002*:  2PbC0s,Pb(0H).,.  00CH12* : 
PhSO,,  0-126:  PK^O^.PbO,  0-050;  3PbO,PbS04,HoO. 
0-UH\:  Pba,.  33-6;  PbClo.Pb(OH).„  0-3S ;  and 
3PbO.PbCl..HoO.  0-10.  The  values  marked  with  an 
asterisk  werv  obtained  bv  calculation. — A.  S. 


Iodine ;    rktermination   of   \ 

iodine.     H.    CormimbcBuf. 


\   crude   and   sublimed 
See   XXIII. 


Monochloramine.     F.  Rasohig.     See  XX. 
Bvdrogen  pervxide  ;  Ga-<omtt ric  melhod  for  the  determina- 
tion of .     \V.  B.  Dohn.     J.  Amer.  Chem.  Soc,  1907, 

29,  1315—1319. 


The  method  Is  based  on  the  following  reaction  : 
H,02  +  XaBrf>  =  XaBr-f  HjO-f  O.^.  The  apparatus  is 
shown  in  the  figure.  The  tap,  E.  is  opened,  and  D  and  F 
are  closed,  and  a  solution  of  sodium  hypobromite  of 
tp.  gr.  1-25  is  run  in  at  the  top  of  C  until  it  fills  the 
tebea,  A  and  C,  to  a  point  above  the  tap,  E.  The  tap,  E, 
ii  now  clewed  and  F  k  opened  until  the  level  of  the  solution 
io  C  falls  to  the  con.stricted  portion.  The  tube,  B,  is 
rmsed  with  some  of  the  hydrogen  peroxide  to  bo  deter- 
Djin-'i  r.r.i  i^  then  filled  with  the  hame,  a  mea.sured 
^  ihich  is  next  pa-sHcd  from  B  to  C  through  D. 

Ar  ite   evolution    of   oxygen    occurs,    and    after 

•duiitiiug  iiicwt  of  the  hypobromite  solution  above  E,  the 
colamns  of  liquid  in  A  and  C  are  brought  to  the  same 
lerel,  and  the  volume  of  oxygen  read.  For  very  accurate 
work  it  is  nece«j«ary  to  take  into  account  the  vapour 
pccMore  of  the  hypobromite  solution. — A.  S. 

Carbon  dioxide  in  electrolytic  chlorine,  bleaching  powder, 

ond   bUaehing  liquora  :      Determination   of .        P. 

I'hilowophofl.     Chem.-Zeit.,   PJO",  31,  959—900. 
Tb«B1'''"     '     "  '  '      ■'     detf.rmination  of  carbonates 

1b  U**-  'in  If  iirjiior.s  in  a  combination 

<■  aoifi  ng  mnthfKls  ;    it  serves  also 

fcf  the  oxide  in  eleftrolytic  chlorine. 

The  »»;  hydrof.hloric  acid  in  a  small 

flaak  connected  huIi  a  liunte  ga«  burette,  the  flask  and 
borette  baring   been    jrreviously  rendered   vacuous   by  a 

^„.,..   ^      Towara*   the  end  of  the  reaction   all  gas 

in  t   of  the   liquid    by   wnrminu   the   flask   and 

^'  'd  three  per  cent,  hydrogen  jx-roxide  solution, 

a'  Ne  residue  of  gaji  U  transferred  to  the  burette 

b-  flvtk  with  water.     The  chlorine  is  almorbed 

•'■  ■    Tit^   of   the    burette    with   mercury, 

*  '  .   I*  allowed  to  flow  in   from  the 

k-  ..„.,(  i....'.  , .,  obtain  -  '  - -;,<r  m«-niscns,  the 
twtocttOO  In   volum*"   is  •on  -ad   ftft«rr  running 

Into  Uw  burette  1—2  c.c.  of  i  !    olution  of  sodium 


chloride.  Carbon  dioxide  is  then  absorbed  by  a  con- 
centrated solution  of  potassium  hydroxide  in  the  usual 
way. — F.  SoDX. 

Fluorspar    production   of    the  United  States.     [T.R.] 
Ste  VIIL 

Patents. 

Nitric  acid  :  Process  for  obtaining  higMy  concentrated . 

G.  H.  Gontard  and  F.  W.  S.  Valentiner,  Leipzig-Plag- 
witz,  Germany.     Eng.  Pat.  4254,  Feb.  20,  1907. 

See  Fr.  Pat.  374,902  of  1907  ;  this  J.,  1907,  872.— T.  F.  B. 

Gay-Lussac  absorption  apparatus  ;    Process  for  the  pre- 
vention of  the  denitraiing  action  in  the .     H.  Petersen, 

Wilmersdorf,  German}-.    Eng.  Pat.  11,559,  May  17, 1907. 

See  Fr.  Pat.  377,567  of  1907  ;  this  J.,  1907,  1046.— T.  F.  B. 

Oxygen    compounds    [nitrogen    oxides,    sulphuric     acid] ; 

Process    and    apparatus    for    producing at    high 

temperatures.     0.  Bender.     Fr.  Pat.  377,442,  April  12, 
1907. 


The  generator.  A,  is  supplied  with  solid  fuel,  /,  on  the 
fire-grate,  e,  from  the  hopper,  o.  and  air,  or  aii-  and  oxygen, 
compressed  or  otherwise,  is  injected,  below  the  lire-grate 
through  the  tuyere,  i,  and  to  the  space  above,  through  the 
tuyere,  g.  Communication  is  made  between  the  lower 
and  upper  spaces  through  the  tube,  h,  which  may  also 
traverse  the  fire.  Superheated  steam  is  admitted  through 
the  pipe,  b,  and  passes  into  the  circular  pipe,  c  (which  is 
perforated  throughout),  and  on  issuing  is  decomposed,  at 
the  high  temjjerature,  into  oxygen  and  hydrogen,  the 
combustion  of  which  in  presence  of  the  fire-gases  and  of  air, 
leads  to  the  formation  of  nitrogen  oxides.  The  gaseous 
products  are  withdrawn  through  the  pipe,  k,  into  which 
a  steam  jet,  I,  passes,  the  steam  sufficiently  cooling  the 
gases  to  permit  of  collection  of  the  nitrogen  oxides  formed. 
In  case  the  generator  is  applied  in  the  manufacture  of 
sulphuric  acid,  either  sulphur  is  mingled  with  the  fuel, 
or  sulphur  dioxide  is  admitted  to  the  furnace,  and  under 
the  conditions  described,  sulphuric  acid  is  formed  together 
with  nitrogen  oxides,  which  latter  aid  in  the  further 
production  of  the  acid.  The  heatiiig  of  the  furnace  may 
DC  reinforced,  if  desired,  by  the  use  of  the  electric  arc. 

— E.  S. 

Kilns  for  burning  limestone  and  other  substances  ,•    Vertical 

.     E.  Schmatolla,  Berlin.     Eng.  Pat.  4478,  Feb.  23, 

1907. 

See  Second  Addition  to  Fr.  Pat.  352,549  of  1905  ;  this  J., 

1907,  1047.— T.  F.  B. 


Oct.  31,  1907.] 


Cl.  VII.— acids,  alkalis,  &  SALTS,  &  NON-METALLIC  ELEMENTS. 


1091 


Alumino-silicates   or   artificial    zeolites ;     Manufacture   of 

hi/drnted .     R.    Gans,    Pankow,    Germany.     Eng. 

Pat.  8232,  April  9,  1907.     Under  Int.  Conv.,  July  3,  1906. 

An  alumina  mineral,  alumino-silicate,  or  aluminate  is 
fused  with  an  alkali  or  alkali  carbonate  together  with  such 
a  quantity  of  an  inorganic  salt,  preferably  a  borate,  that 
on  extracting  the  reaction-product  with  water,  the  residue 
consists  solely  of  crystalline  hydrated  alumino-silicates. 
Special  claim  is  made  for  the  product  obtained  by  melting 
together  kaolin  (2-.'5 — 3  parts),  an  alkali  carbonate  (5 — 
6  parts),  and  borax  (1-5 — 2'4  parts),  and  subsequently 
extracting  the  mass  with  water.  (See  also  Eng.  Pat. 
3494  of  1907.)— A.  S. 

Bleaching  powder  chamber,  il.  Mauran,  Niagara  Falls, 
N.Y.,  Assignor  to  Castner  Electrolytic  Alkali  Co.,  Va. 
U.S.  Pat.  865,651,  Sept.  10,  1907. 
The  chamber  has  the  usual  top  and  walls,  but  is  provided 
with  a  floor  having  a  heat  conducting  and  impervious 
surface.  The  floor  rests  on  a  layer  of  moisture-proof 
material,  such  as  asphalt,  and  beneath  this  is  a  "  mono- 
lithic slab,"  provided  with  passages  through  which  a  cooling 
medium  may  be  circulated  for  controlling  the  heat  within 
the  chamber. — B.  N. 

Copper   sulphate  ;     Method   of   obtaining   pure .     R. 

Conedera,  Massa  Marittima,  Italy.     U.S.  Pat.  866,625, 

Sept.  24,  1907. 
See  Fr.  Pat.  362,342  of  1906 ;  this  J.,  1906,  697.— T.  F.  B. 

Hydrosulphites  free  from  water  and  perfectly  stable  ;  Manu- 
facture  of .     Badische    Anilin   und   Soda   Fabrik. 

First  Addition,  dated  May  6,  1907  (Under  Int.  Conv., 
Nov.  14,  1906)  to  Fr.  Pat.  354,273,  May  13,  1905.  (See 
Eng.  Pat.  8816  of  1905;  this  J.,  1905,  673.) 

The  hydrated  hydrosulphite.  in  the  form  of  a  paste  or 
concentrated  solution,  is  allowed  to  fall  continuously, 
in  small  quantities,  on  to  a  surface  {c.q.,  an  endless  band 
or  rotating  drum)  heated  to  above  100°  C,  in  order  that 
the  water  may  be  evaporated  as  rapidly  as  possible. 
The  operation  may  be  conducted  at  the  ordinary  pressure 
or  under  diminished  pressure,  and  the  hydrosulphite 
paste  or  solution  may  be  mixed  with  indifferent  substances, 
such  as  a  solution  of  gum,  starch,  molasses,  etc. — A.  S. 

Tricalcinm   phosphate  ;  Enrichment   of .     J.    Gathv. 

Fr.    Pat.   377,749,   May   13,    1907.     Under  Int.    Conv., 

June  5,  1006. 
The  calcium  pho  ])h  tc  i  heated  ufficicntlv  to  decornpo  e 
the  calcium  carbonate  associated  with  it.  The  cooled 
mass  is  hydrated,  and  levigated  with  a  strong  solution 
of  calcium  chloride,  which  dissolves  out  the  lime.  The 
solution  is  submitted  to  the  action  of  carbon  dioxide 
which  causes  separation  of  calcium  carbonate,  leaving 
the  calcium  chloride  solution  fit  for  re-use.  The  process 
may  be  modified  by  digesting  the  roasted  crude  calcium 
phosphate  with  a  boiling  solution  of  calcium  chloride, 
in  which  case,  it  is  stated,  calcium  oxA'chloride  crystallises 
out  and  may  be  sold  as  such,  or  it  may  be  decomposed  by 
treatment  with  water. — E.  S. 

Hydrogen  ;  Method  of  producing  pure .     A.   Frank, 

Charlottcnburg,  Germany.  Eng.  Pat.  26,808,  Nov.  26, 
1906.     Under'int.  Conv.',  Nov.  28,  1905. 

See  Fr.  Pat.  371,814  of  1906  ;  thLs  J.,  1907,  408.— T.  F.  B 

Arsenic ;  Effecting  the  removal  of from  liquids  and 

gases.  G.  W.  Johnson,  London.  From  Chem.  Fabr. 
Griesheim-Elektron,  Frankfort,  Germany.  Eng.  Pat. 
974,  Jan.   14,  1907. 

See  Fr.  Pat.  370,931  of  1907  ;  this  J.,  1907,  1047.— T.  F.  B. 

Graphite  ,•     Application  of to  tlie   decolorisatiori  or 

modification  of  coloured  or  saline  solutions.  L.  H.  Dejust. 
Fr.  Pat.  377,716,  May  11,  1907. 
Graphite  or  phimbago  is  substituted  for  animal  charcoal 
or  the  like,  in  the  decolorisation  and  defecation  of  coloured 
s\Tupy,  saline,  or  other  liquids.  The  absorbent  character 
and,  hence,  the  activity  of  the  graphite  may  be  enhanced 
bv  suitable  mechanical  or  chemical  treatment. — E.  S. 


ChromitR  devosits  in  the  United  States.     U.S.  Geol.  Survey, 
1906.      [T.R.] 

Although  the  demand  for  chromite  for  use  in  the  manu- 
facture of  chromium  salts  for  pigments  is  chiefly  supplied 
by  importations,  efforts  are  being  made  to  develop  deposits 
of  this  mineral  in  the  United  States,  and  the  production 
in  1906  exceeded  the  output  of  any  year  since  1902, 
amounting  to  107  long  tons,  valued  at  SI, 800.  The 
whole  quantity  was  mined  by  two  operators  in  California 
and  was  used  within  that  State.  High-water  mark  in 
this  industry  was  reached  in  1894,  when  the  output 
amounted  to  3,680  tons,  valued  at  .S53,231.  It  declined 
rapidly  during  the  succeeding  two  years,  and  the  industry 
came  to  a  standstill  in  1897.  Production  was  again 
resumed  in  1900,  but  since  that  time  not  more  than  400 
tons  has  been  mined  in  any  one  year. 

Chromite  is  widely  distributed  both  in  the  south-eastern 
and  the  western  parts  of  the  United  States,  where  it  is 
usually  associated  with  ba,«ic  igneous  rocks,  but  there 
are  few  localities  where  it  occurs  in  sufficient  quantities 
to  constitute  an  ore  of  chromium.  In  the  States  along 
the  Atlantic  slope  no  deposits  of  chrome  ore  are  worked 
on  a  commercial  scale,  though  it  is  probable  that  with 
the  extension  of  railroad  transportation  some  of  the 
deposits  will  be  exploited.  The  only  active  chromite 
mines  in  the  United  States  are  in  California,  where  there 
has  been  a  small  production  for  many  years. 

Chromium  is  imported  into  the  United  States  both  as 
crude  ore  and  in  various  manufactured  products.  The 
following  figures  show  the  imports  during  the  past  few 
years  of  chromate  and  bichromate  of  potash,  chromic 
acid  and  chrome  yellow  and  chrome  ore  : — • 

Potassium  chromate  and  bichromate  : — 1903,  41,229  lb.  ; 

1904,  26,053  lb.  ;  1905,  59,650  lb.  ;  1906,  30,098  lb. 
Chromic  acid  and  chrome  yellow  : — 1902,  90,817  lb.  ;  1903, 
285,0141b.  ;  1904.  209,2241b.  ;  1905,  158,402  lb.  ;  1906, 
144,666  lb.  Chrome  ore  ;— 1901,  20,112  lone  tons  ;  1902, 
39,570    tons  ;     1903,    22,9.32    tons  ;    1904,  ^24,227    tons  ; 

1905,  54,434  tons  ;     1906,  43.441   tons. 

The  production  of  chromite  in  Canada  has  increased 
rapidlv  in  the  last  few  years,  having  risen  from  900  tons, 
valued  at  813,000  in  1902,  to  8,750  tons,  valued  at  892,100 
in  1906.  The  prices  of  the  Canadian  product  are  somewhat 
lower  than  those  in  the  United  States,  and  it  is  to  be 
expected  that  any  surplus  produced  in  the  Dominion  will 
find  its  way  into  the  United  States. 

Talc  and  soapstone  in  the  United  States.     U.S.  Geo].  Survey, 
1 "06       FT    '  I 

An  import xnt  increa  e  in  the  pioductioa  ol  talc  a.ui  oap- 
stone  during  1906  is  recorded  in  the  annual  report  of  the 
United  States  Geological  Survey.  More  than  one-half  the 
production  of  the  year  was  of  the  fibrous  varietv  of  talc, 
which  after  being  ground  was  used  in  the  manufacture 
of  paints,  paper  filling,  wall  plasters,  etc.  The  production 
of  talc  and  soapstone  during  1906  amoimted  to  120.644 
short  tons,  valued  at  81,431,556,  as  compared  with 
96,634  tons,  valued  at  .^1,082,062  in  1905.  This  increase 
is  distributed  over  nearly  all  the  States  of  the  Atlantic 
slope,  North  Carolina  alone  showing  a  decreased  pro- 
duction. 

Nearly  all  the  talc  and  soapstone  quarries  are  operated 
or  controlled  by  the  manufacturers,  and  only  a  small 
part  of  the  output  is  sold  in  the  crude  state.  The  pro- 
duction is  classified  in  the  following  four  groups  :  rough 
or  crude,  sawn  into  slabs,  manufactured  articles,  and 
ground.  The  following  table  shows  the  production  of 
1906  classified  according  to  the  condition  in  which  it  was 
marketed :  — 


Condition  in  which  marketed. 

Quantity 
(short  tons). 

Value. 

15,211 

4,980 

2S,575 

76.878 

»40,.''.37 

83,563 

Manufactured  articles   

631.342 
676.314 

Totals       

120.644 

1.431.556 
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Talc  »nd  soapctone  are  found  in  nearly  all  the  Atlantic 
slopr  States,  and  in  many  of  thoni  tho  deposits  are  so 
fnvourablv  Kvntod  as  rej;ards  trans|Hirtrttioii  ami  markets 
a^  '       their  development    protitahle.      During    1!HH> 

s  ~   wen-  oivratetl  in  tieorgiiv   North  Carolina, 

\.:_ 'Ill  viand.  Pennsylvania.  New  York,  New  Jei-ssey, 

Khmie  island.  Mas-saehiisetts  and  \ermont.  New  York, 
whieh  was  formerly  the  largest  jirodiieer  of  tale  in  the 
I'nited  States,  was  thL«  vear  sueeeedcd  by  Virginia, 
whose  produet  represents  aWit  41  jier  eent.  of  the  total 
value. 


VIII.— GLASS,  POTTERY,  AND   ENAMELS. 

Fluorspar   produeiion    oj   the    Vniltd   States.      U.8.    Cieol. 

Survey.   IWT.     [T.R.] 
Thkrb  was  A  heavy  decline  in  the  jiroduction  of  fluorspar 
in   the    United   States   in    HK)l)  as  eomp.ired    with    1905. 
T'      "    ■    '      ;  \ntity  of  fluorspar  marketed  duriniT  the  year 
V  .  t  toils,  value*!  at  •J44.(h.'r)  <lols..  as  compared 

w  :     -  .   tons,   valued  at   3(y.4SS  dols.   in    11H»5.      The 

reduced  output  is  doubtless  due  largely  to  over-production 
in  I1NI6.  the  surplus  stiK-k  of  which  was  sold  the  following 
year.  It  i.*«  the  custom  of  .some  j)roducers  to  carry  a 
reserv«*  stock  equal  to  about  one  year's  production.  There 
was,  therefore,  a  large  quantity  on  hand,  unsold,  at  the 
close  of  ItttKj.  Proihiction  is  confined  to  five  States,  viz., 
Ariiona,   Colorado.   Illinois.    Kentucky,  and  Tennessee. 

The  three  princiiial  cla.sses  of  consumei-s  of  fluorspar 
arf  »melt«'r<»  and  metallurgi:its,  makers  of  opalescent  glass 
a-   '  "-d    ware,   and   makers   of    hydrofluoric    acid. 

'I  ides  only  are  used  in  metallurgy  and  smelting. 

J-. ,.„.  .   a  more  efticient  flux  than  limestone,  es))ecially 

when  used  with  refractory  ores,  but  the  pro])ortion  in 
which  it  can  be  used  Ls  limited,  as  its  favourable  eflects 
do  not  increase  indefinitely  with  the  quantity  employed. 
In  bla.st  furnaces  it  is  used  in  the  production  of  ferro- 
manpmese  and  ferrosilicon  ;  in  basic  oi)en-hearth  steel 
fomaoeR,  to  give  increased  fluidity  to  the  slag,  and  to  reduce 
the  phoephorus  and  .--ulphur  content.  The  lowest  grade  of 
flaoT'par  in  u>ed  in  iron  and  bra.ss  foundries,  where  it 
both  nelpci  to  make  the  metal  more  fluid,  and  assists  in 
removing  impurities.  It  Is  also  used  in  extracting 
aluminium  from  bauxite,  in  .smelting  gold  ores,  and  in 
refining  copjier  and  lead  bullion. 

Patents. 

Glos*  :     Apparatus  for   use   in   the  mannjacture  of  . 

R  S.  Pea«e.  Allegheny,  Pa.     Eng.  Pat.  9575,  April  24, 
1907. 

A  TA5IC.  2.  containing  molten  glass,  delivers  by  means  of 

a   opout,    3.    into   the    mouth,   5,   of  a  cylindrical    j)artly 

f.t-itnMf    v*-*.H»'l,    4.    provided    with    the    laterally    placed 

'rawing  chaml>erH.  !t,  9.     Through  the  port,  1.3, 

^re  HUpplifd  to  the  vessel,  4,  so  as  to  maintain 

'  "        ■        ',  the  burnt  gases  escaj>ing  in  either 

hroiiuh  the  fixed  flue,  II,  the  gap 

>-       -      -   •    wall,  10.  of  the  vessel  is  fdled  by 

€«e  of  tbe  vlKkx,    12.   which  can   be  raised  or  lowered. 


This  bridge  wall,  10,  dips  considerably  below  the  normal 
level,  r,  of  the  molten  glass  in  9,  so  as  to  free  the  glass  in 
flowing  outward  from  the  central  vessel  into  the  lateral 
chambers  from  air-bubbles  and  light  impurities.  The 
vessel,  4,  can  swing  sufficiently  far  below  the  flue,  11,  to 
enable  the  glass  to  be  poured  out  of  9  into  a  pot  or  on  to 
a  table ;  or  else  the  glass  may  be  drawn  from  the 
chamber  9. — A.  G.  L. 

Mirrors  ;    Process  for  the   preparafion  of .     Cheni. 

Fabr.  von  Hevden.  A.-G.  Ger.  Pat.  178,520,  July  20. 
1905. 

Thk  article  to  be  coated  is  covered  with  a  paste  of 
extremely  finely-divided  mercury,  obtained  in  the  wet  way 
by  the  reduction  of  mercury  compounds.  The  pastes 
obtained  by  the  reduction  of  mercury  salts  in  presence  of 
alkalis  and  proteid  bodies,  are  specially  suitable. — A.  8. 

Kilns  for  pottery,  porcelain,  bricks  mid  the  like.  W.  F. 
Murray,  Stevenston,  N.B.  Eng.  Pat.  24,272.  Oct.  31, 
1906. 

To  prevent  the  drawing  of  air  through  fissures  and  cracks 
in  the  walls  of  gas-fired  chamber  kilns,  the  air  necessary 
for  combustion  is  supplied  under  pressure  sufficient  to 
obviate  such  leakage  from  without. — 0.  R. 

Separating  apparatvs  ;    Centrifugal \for  potters''  slip]. 

P.  Spengler,  Mcrzig  on  the  Saar,  Germany,  and  E. 
Sommerschuh,  Rakonitz,  Austria.  Eng.  Pat.  18,147, 
Aug.  10,  1907. 


A  NUMBER  of  conical  chambers,  /,  are  radially  dispased 
on  a  rotating  disc,  f)r  cone,  r,  actuated  by  gearing  an 
shown.  The  apparatus  iss|K'cially  intended  for  separatinj 
water  from  "  sli]),"  and  tho  latter  is  fed  from  the  tank,  a, 
into  the  hollow  shaft,  //,  and  ])asseH  by  the  channels,  (/, 
to  the  conical  chambers,  /.  When  startiJig  the  machine, 
the  outer  ends  of  the  chambers,  /,  are  stepped  up,  the  dLsc 
is  rotated,  and  "  slij)  "  is  run  in  from  «.  but  the  screws,  g, 
arc  not  worked.  A  solid  jdiig  of  paste  is  formed  in  the 
ends  of  the  chambers,  /,  and  the  water  e';capc8  by  the 
channels,  h.  into  the  gutter,  j.     AitcT  a  time  the  apparatus 
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is  stopped,  the  stoppers  removed  from  the  ends  of  the 
chaiiihers,  the  screws,  g,  are  thro«-n  into  gear,  and  the 
apparatus  started  again.  "  Dry "  ])aste  is  then  con- 
tinuou.sly  forced  out  of  the  open  end.s  of  the  chambers,  /, 
by  the  screws,  g,  and  the  water  escapes  as  before.  The 
paste  is  thrown  against  the  ring,  m,  revolved  by  the  rollers, 
k,  and  is  continuously  removed  by  the  scraper,  n. — W.  H.  C. 

Decoration.i  on  jwrcelain  ;    Process  for  the  preparation  of 

mait,  coloured .     Galluba  imd  Hofmann.     Ger.  Pat. 

170,562,  Feb.  9,  1905. 
The  different  colours  are  laid  on  in  the  liquid  condition, 
and  covered  with  a  colourless  glaze,  and  the  goods  are 
burnt.  They  are  next  coated  with  another  colourless, 
easily  fusible  glaze,  burnt  at  a  relatively  low  temperature, 
and  then  etched  with  weak  acid. — A.  S. 

Pottery  ;   Process  for  the  jnanufaclnre  of from  mixtures 

of  pntter'i-mrtsscs  and  gUiss.  H.  Eisenlohr.  Ger.  Pats. 
182,107,'and  182,108,  June  14,  1905. 
A  HARD  glass  of  low  melting  point,  but  containing  a  high 
percentage  of  silica,  is  mixed  with  a  non-plastic  clay  or 
with  quartz,  then  formed  into  the  desii-ed  shapes  with 
plastic  clay  as  binding  material,  and  burnt.  It  is  stated 
that  glass  prepared  fi-om  quartz,  alkalis,  alkaline-earths, 
and  aluminous  materials,  and  containing  at  least  75  per 
cent,  of  silica,  with  about  8  per  cent,  of  alumina,  is  as  hard 
and  resistant  as  felspar,  but  has  a  much  lower  melting 
point.  AVhen  used  as  described  above,  it  yields  on  burning 
at  1200"  C,  a  sintered  and  traasparent  ware,  which  is 
claimed  to  be  very  resistant  to  sudden  changes  of  tempera- 
ture and  to  the  action  of  chemicals.  In  Pat.  182,108,  the 
use,  in  the  process  described,  of  a  glass  containing  75  per 
cent,  of  silica  and  about  10  per  cent,  of  alumina  is  claimed. 

—A.  S. 

Enamelling   and  annealing  ;    Process  of ■  and  ovens 

emjilnyed  therefor.  0.  Zahn.  Berlin.  Eng.  Pat.  27,048, 
Nov.  '28,  190G.  Under  Int.  Conv.,  Nov.  28,  1905. 
The  working  chamber  in  which  the  enamelling  is  carried 
out  is  first  heated  internally  by  means  of  hot  gases  on  their 
way  to  the  chimney.  These  gases  arc  then  shut  off  by 
means  of  dampers,  and  passed  through  flues  located  in  the 
walls  of  the  working  chamber.  In  order  to  prevent 
accidental  entry  of  the  gases  into  the  working  chamber 
through  the  dampers  not  fitting  properly,  means  are 
inserted  between  the  ])orts  to  the  chamber  and  the  chinmey, 
which  draw  the  gases  from  the  former  into  the  latter  ; 
or  else  an  over- pressure  of  some  indifferent  gas  may  be 
created  in  the  chamber. — A.  G.  L. 

IX. -BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Corundum;   Artificial .      ().  Honigschmid.     Monatsh. 

Chem.,  1907,  28.  1107—1111. 
It  is  stated  that  a  method  for  jneparing  boron  in  a 
crystalline  form,  as  given  by  Kiihne  (Chem.  Centr.,  1904, 
1,  64),  does  not  give  crystalline  but  amorphous  boron  : 
at  the  same  time,  however,  there  are  produced  crystals  of 
artificial  corundum.  The  process  is  carried  out  by  mixing 
100  grms.  of  powdered  fused  borax,  100  grins,  of 
aluminium  powder,  and  125  grms.  of  flowers  of  sulphur, 
and  igniting  these  with  the  assistance  of  a  mixture  of 
bariun)  peroxide  and  powdered  magnesium.  The  products 
are:  (1),  aluminium  sulphide;  (2),  particles  of  fused 
aluminium  ;  (.3).  crystals  of  alumina  (artificial  corundum)  ; 
(4),  brown  amorphous  boron  ;  (5).  small  quantities  of 
crystallised  aluminium  borides.  To  separate  these,  the 
suljihido  is  decomposed  by  dihite  ammonia,  and  tlie 
aluminium  hydroxide  removed  by  cold,  dilute  hydro- 
chloric acid  ;  the  aluminium  is  next  picked  out,  and  the 
erj'stals  of  alumina  are  separated  from  the  boron  by 
washing,  and  by  treatment  with  concentrated  nitric  acid 
which  dissolves  the  boron. — C.  E.  F. 

Patents. 

Kilns  for  burning  bricks,  lime,  and  like  materi<d$.  P. 
Czigler,  Komitat  Fejer,  and  J.  Eotvos,  Komitat  Vcsz- 
prem,  Hungary.     Eng.  Pat.  27,747.  Dec.  5,  1906. 

See  Fr.  Pat.  373,000  of  1906  ;  this  J.,  1907,  612.— T.  F.  R. 


Solid  formes  [of  silicon  carbide] ;  Process  for  the  manu- 
facture of .     G.   Egly,   Assignor  to  (iebr.   Siemens 

und  Co.,  Charlottenburg,  Germanv.     U.S.  Pat.  866,444, 
Sept.   17,  1907. 

See  Eng.  Pat.  26,384  of  1905  ;  this  J.,  1906,  428.— T.  F.  B. 

Impregnating  wood  or  other  substances;  Apparatus 
for  — — .  B.  Kuckuck,  Wannsee,  Assignor  to  Hiilsberg 
und  Co.,  m.b.H.,  Charlottenburg,  Germanv.  U.S.  Pat. 
866,487,  Sept.  17,  1907. 

See  Ger.  Pat.  185,531,  following.— T.  F.  B. 

Impregnating  wood  and  the  like,  in  closed  vessels,  ivith  tar 
oils    or    other    inflammable    substances ;     Process    and 

apparatus    for    avoiding    the    danger    of    fire    in . 

Hiilsberg  und  Co.  G. m.b.H.     Ger.'  Pat.  185,531,  Oct.  8, 
190.5. 

The  air  used  for  forcing  the  impregnating  liquid  into  the 
pores  of  the  wood,  is  previously  freed  from  the  greater 
part  of  its  oxygen  by  passing  it  through  a  coke-oven. 
The  pipe  leading  the  air  to  the  coke-oven  Ls  branched  so 
that  part  of  the  air  is  delivered  above  and  part  below  the 
coke,  and  in  this  way  a  predetermined  portion  of  the 
oxygen  can  be  converted  into  carbon  dioxide. — A.  S. 

Tiles  and  similar  moulded  objects  made  of  cement  ;    Method 

of   colouring .     P.    de    Jorge.     Fr.    Pat.    378,034, 

July  27,  1906. 

The  tile,  of  cement  and  sand,  is,  whilst  in  the  mould 
and  still  plastic,  covered  with  a  paint  consisting  partly  of 
substances  impervious  to  water,  and  partly  of  substances 
capable  of  uniting  with  the  body  of  the  tile,  e.g.,  a  mixture 
of  100  parts  of  white  cement  (plaster),  10  of  the  colouring 
matter,  0-98  of  stearine,  0-048  of  potassium  carbonate, 
and  0-04  of  colophony.  By  sujierimposing  two  such 
mixtures  in  different  colours  by  means  of  ]:)erforated 
zinc  sheets,  a  coloured  design  may  be  given  to  the  tile. 
The  tile  is  sprinkled  with  water,  allowed  to  remain  in  the 
mould  another  two  davs,  and  then  taken  out  and  allowed" 
to  harden  for  about  60  days. — A.  G.  L. 

Cement  [from,  blast-furnace  slag]  ;•    Manvfactvre  of . 

The  Collos  Portland  Cement  Co.,  Ltd.,  London.     From 
H.  Colloseus,  Berlin.     Eng.  Pat.  1646.  Jan.  22,  1907. 

A  SOLUTION  of  a  salt  of  an  alkali  metal  (preferably  sodium 
or  potassium  sulphate)  is  injected  into  a  stream  of  molten 
blast-furnace  slag,  with  the  result  that  the  water  is 
instantly  vaporised,  and  the  slag,  intimately  mixed  with 
the  salt,  falls  to  the  ground  in  a  fine  powder  ready  for 
immediate  grinding  into  cement.  The  amount  of  salt 
required  to  be  incorporated  varies  in  inverse  proportion 
to  the  basicity  of  the  slag,  the  approximate  amounts  of 
salt  necessary  for  slags  carrying  50,  45,  and  40  per  cent, 
of  lime,  being  0-5,  2  to  3,  and  4  to  5  per  cent,  resjiectively. 
A  suitable  apparatus  for  carrving  out  tlie  process  is 
described  in  Eng.  Pat.  14.329  of  1905  (sec  Fr.  Pat.  356,379 
of  1905 ;    thb  J.,  1906,  26).— 0.  R. 

Cement  [from  blast-furnace  slag]  ;    Manufacture  of  . 

The  Collos  Portland  Cement  Co..  Ltd..  London.     From 
H.  Colloseus,  Berlin.     Eng.  Pat.  1647.  Jan.  22,  1907. 

A  SOLUTION  of  a  salt  of  one  of  the  metals  of  the  iron  group, 
preferably  ferric  chloride  or  ferrous  sulphate,  is  injected 
into  a  stroam  of  m  >lten  blast-furnace  slag  under  conditions 
similar  to  those  described  in  P'ng.  Pat.  1646  (see  preceding 
abstract).  The  quantity  of  solution  injected  should  be 
such  that  about  0-6  jier  cent,  of  the  dry  salt  is  retained  by 
slags  containing  50  i)er  cent,  of  lime,  1  ])cr  cent,  of  the  salt 
by  slags  containing  45  per  cent,  of  lime,  and  from  l-.')  to 
10  per  cent,  of  the  salt  by  slags  containing  40  (K-r  cent, 
of  lime  and  less.  The  inclusion  of  iron  com|K)Mnds  is  said 
to  render  slag  cement  truly  hydraulic  and  sjiecially  stable 
towards  sea-water. — 0.  R. 

Portland  cement,  and  process  for  making  the  same.      H.  K. 

Meade.    Nazareth,    Pa.     U.S.    Pat.    866,376,   Sept.    17. 

1907. 
A  mixture  of  argillaceous  material  and  magnesian  lin.e- 
stone,  containing  from  3  to  20  ])or  cent,  of  magnesia,  is 
heated  to  incipient  vitrification  and  incorporated  with  a 
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rhloride.  such  a.**  calcium  chloride,  in  an  amount  propor- 
ttODed  to  the  quantitv  of  ma^ne^ia  in  tlie  mixture. 

-W.  C.  H. 

CemuHt  ;     Process  for   pmtnting  the   cxpaiision   of . 

Eilelmann  and   Wallin.     Ger.    Pat.    ISO.ITT.   Sept.    24, 
1905. 

The  claim  Ls  for  the  a«ldition  of  up  to  ">  \)or  cent,  of  kiesel 
guhr  to  the  cement,  wlien'by  it  is  .stated  a  product  of 
can.<t&nt  vohiine  is  obtained,  whilst  the  tensile-  and 
cnjshinji-strenjiths  are  increased  by  2o  and  lo  \)er 
cent,  respeitively. — .\.  S. 

Cemunt ;    Process  for  the  preparation  of  a  powder,  harden- 
ing   rapidly    tcitk    irater,   from .      B.    Hovermann. 

G*r.  Pat.  i74.S40.  Nov.  1,  1905. 

The  powder  consists  of  a  mixture  of  cement,  alkali  car- 
booate,  aluminium  sulphate,  and  white  lead. — A.  S. 


X.— METALLURGY. 

Mertury  production  in  1906.     Ch.  of  Comm.  J.,  Oct..  1907. 
[T.R.] 

The  following  table  shows  the  average  prices  during 
the  last  five  years  for  mercury  in  flasks  of  75  English 
pounds  weight  on  the  Tendon  metal  market : — 


1902 

1903 

1Q04 

1905 

1906 

Hlsbcst  ... 
Lowest  ... 

£    a.    d. 
8  17     « 
8  H     « 

£    %.    d. 

8  15     0 
8     5     0 

£   «.    d. 
8     5     0 
7  14     0 

£    8.    d. 
7  15     0 
7     10 

£    s.    d. 
7     7     6 
6  17     0 

Thf  — *-'~~  producing  mercury  are  Austria,  Italy, 
M*-  1.  Sjtain  anxl  the  United  States,  all  of  which 

pT'-:  ■  xport,  with  the  exception  of  Mexico,  which 

importe  mercury  for  the  amalgamation  process  for  extract- 
ing silver.  The  falling  of!  in  the  production  is  shown  in 
the  following  table,  the  figures  representing  metric  tons  :  — 


1001 

.  1 

1 
1902  1  1903 

1904 

1905 

1906» 

.%MtilA-Hiingan'  ■  ■  ■ 

Italy 

Mrxloo    

558 
278 
\ZH 
368 
754 
1.031 

566        567 
259  ,      314 
191  1      188 
416  1      362 
1.425  1      914 
1.208  1  1,288 

581 
357 
190 
332 
1,020 
1,192 

564  [      419 
370  1      268 
190  1 

RiM4a 

318  1        82 

Spain    

800  1  l,481t 
1,043        211 

\  nitnl  .SUtes 

ToUl    

8,117 

4,0.SS  1  3,633 

1 

3,672 

3,285  ■     — 

•  Eferrn  months,     t  Complete  year. 

MetaUnrgjf  of  iron  ;    Appliration  of  the  lairs  of  ph/nicnl 

ektmiiinf    in    the .      H.    von    Jiiptner.     Iron    and 

Steel  IiMt.,  September.  15J07.  [Advance  proof.) 
The  author  giv«^  a  preliminary  account  of  the  conc^lusions 
wbirh  hav^e  been  entabiitthed  a^  to  the  conditions  of  equi- 
librium in  revemible  reactiomi  dejM-ndent  ujKjn  tcnif)era- 
tnr^.  "howm?  how  erpiilibrium  i«  dejx^ndent  ufKm  the 
di-  ri-n  of  the  variouH  Multstanf-CH  roncemed. 

H'  ^^^  firinciplex  to  the  rea^rtions  going  on 

W>  '  .  and  pointit  out  the  ronditions  under 

»f  n  of  iron  oxides  w  efTc'ted   bv  farbon 

0>'  ■  v    rnrhftn     re«|»eotivelv,    att    aUo    those 

miU-f  y.\,fl,  l»ie  reartion:    2CC)r-- CO, -hC,  with  resulting 
depcMition  of  carbon,  ran  rtrcxir. — .J.  T.  I). 

Iron:     H'nl  mntml  of .      p.    O^icrhofTer   and   ,J.    W. 

Kirhard*.     .MMallurgif.  .June  22,  .July  8  and  22,   11)07. 

f>rtrorhem.  and   .Mot.   Ind..   UHfJ,  6.  :UW. 
'^hiEfcH'-rrCR   d^-terminfd    thr   H]tC'it\r    heat    at    tem|)era- 
tarm  f*-tw«n  2.V»    and  ITdKf   f!.  of  a  nample  of  Moft  Hteel 
eemttrntng  (>■*>*',  prr  rent,   of   rarlxm.  0-005    fx-r  rent,   of 
■3  '"nt.  of  phrMphonifi.  0-0J9  jier  rent,  of 

•"  'T  '•••nt.  of  rnangan>-Me.      CVK>ling  rurvcfi 

o<   :..  ,,  .„.<1   arrr«t<    m   th«-  wjiferl   of  nxAinn  ''d- 

mmatmg  at  W¥r   C.   l»f    and   CMf    C.     The  re..iiltH  are 
•bovD  in  the  (f>ilowmK  tabl*-.  th»-  figun-M  fc»r  t'-mfir-raturcH 


above  1500°  C.  being  estimated  values  by  Richards, 
the  latent  heat  of  fusion  of  the  iron  being  taken  as  09 — 70 
calories,  and  the  specific  heat  of  liquid  iron  as  0-20. 


Grm.-cftlB. 

Orm.-cals. 

Orm.-cals. 

"C. 

per  grm. 

"C. 

per  grm. 

°c. 

per  grm. 

250 

30-5 

900 

152-8 

1500 

250-0 

300 

37-7 

950 

160-4 

1550 

258-3 

.S.50 

45-0 

1000 

167-8 

1600 

206-7 

400 

52-2 

1050 

175-4 

1 600 

336-0 

450 

60-3 

1100 

183-0 

1650 

346-0 

500 

68-3 

1150 

191-7 

1700 

356-0 

550 

76-7 

1200 

200-0 

1750 

366-0 

600 

85-0 

1250 

20!^-;! 

1800 

376-0 

650 

95-1 

1300 

261-1 

1850 

386-0 

700 

111-8 

1350 

224-2 

1900 

396-0 

750 

125-0 

1400 

233-1 

1950 

406-0 

800 

135-8 

1450 

241-4 

2000 

416-0 

850 

144-4 

— 

— 

— 

— 

—A.  S. 

Steels  •    Hardened .     P.    Longmuir.     Iron  and  Steel 

Inst.,  Sept.,  1907.  [Advance  proof.] 
The  examination  of  specimens  of  hardened  steels  which  had 
proved  satisfactory  in  actual  work,  showed  that  these 
had  a  uniform  structure  free  from  any  pronounced  pattern, 
the  constitution  being  essentially  that  described  bv  -Arnold 
and  Mc William  (this  J.,  1902,  801).  Steels  which  had  been 
spoiled  in  the  hardening  process,  on  the  other  hand, 
exhibited  a  pronounced  structure,  with  more  or  less 
crystalline  patterns,  which  were  different  in  different  parts 
of  the  same  section  ;  in  many  cases,  characteristic  marten- 
sitic,  austenitic,  or  troostitic  appearances  were  observed. 
The  conclusion  that  a  uniform,  not  very  pronounced 
structure  is  characteristic  of  properly  hardened  steels,  was 
su])ported  by  the  results  of  laboratory  tests  on  steels 
quenched  from  different  temperatures. — A.  S. 

Cast-irons  ;    Special ,  particularly  high-carbon  fcrro- 

nickels.  L.  Guillet.  Compt.  rend.,  l'907,'l45,  552—553. 
Qu.\NTiTiES  of  nickel  ranging  from  1  to  50  per  cent,  were 
added  to  a  white  cast  iron  and  from  1  to  12  per  cent, 
to  a  grey  cast  iron,  and  the  resulting  alloys  were  examined 
micrographically.  It  was  found  that  nickel  favours 
the  formation  of  graphite,  and  in  view  of  results  previously 
obtained,  the  conclusion  is  drawn  that  those  elements 
which  dissolve  in  iron  (nickel,  aluminium,  silicon)  favour 
the  separation  of  graphite,  whilst  those  which  form  a 
double  carbide  with  cementite  (manganese,  chromium) 
retard  this  se])aration.  On  adding  increasing  quantities  of 
nickel  to  cast  iron,  the  pearlite  first  disappears,  and  sorbite 
is  formed.  Then  (at  2  per  cent,  of  nickel)  the  cementite 
acquires,  in  part  at  least,  the  acicular  form,  which  is  rarely 
observed  in  ordinary  cast  iron,  and  (at  0  per  cent,  of  nickel) 
-y-ironand  needles  of  troosto-sorbite  make  their  appearance, 
the  sorbite  disapj)earing.  As  the  quantity  of  nickel 
increases  further,  the  proportions  of  y-iron  and  of  troosto- 
sorbite  increase  and  decrease  resi)ectively,  until  with  about 
25  per  cent,  of  nickel,  only  y-iron  and  graphite  are  present. 
On  adding  manganese  to  cast  iron,  there  is  no  formation 
of  y-iron.  but  sorbite  makes  its  aj)j)earance.  The  special 
cementite  (double  carbide)  which  is  formed,  increases  in 
quantity,  and  is  less  readily  attacked  by  sodium  j)icrate 
solution  (etching  reagent)  as  the  content  of  manganese 
becomes  higher. — A.  S, 

Tin  oxide  ;   Separation  of from  wolfram.     A.  Treloar 

and  G.  Johnson.     Inst.  Min.  and  Metall.,  October,  1907. 
[Advance  proof.] 

In  the  treatment  of  tin-wolfram  ores  by  a  magnetic 
separator,  the  resulting  "  tinny-wolfram  "  contains  28  per 
cent,  of  tin  oxide  and  only  (il  i)er  cent,  of  wolfram.  It  is 
found  that  a  large  proj)ortion  of  this  tin  can  be  extracted 
by  heating  the  ore  with  dilute  sul])huric  acid  and  then  again 
passing  through  tht?  magnetic  s(>i)arator.  For  exam|)le 
a  sain|il(-  (1  <'wt.)of  the  ore  was  heated  with  siil|)huric 
a^-irl  (1  in  20)  for  4  —5  days,  then  washed,  dried,  and  passed 
through  a  W'etherill  magnetic  separator,  when  it  yielded 
20  j)er  cent  of  tin  oxide,  73  pc?r  cent,  of  wolfram,  0-5  per 
cent,  of  tinny  wolfram,  and  0-5  per  cent,  of  iron  oxide. 

— A.  S. 
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Tin-cobalt  alloys.     F.  Ducelliez.     Compt.  rend.,  1907,  145, 

502. 
Thk  author  has  ext<>ncled  his  study  of  tin-cobalt  alloys 
(see  this  J.,  1907,  1011)  to  those  containing  from  57 — 66 
per  cent,  of  tin.  Three  alloys  were  examined  containing 
respectively,  59-72,  61'15,  and  64-83  ])er  cent,  of  tin. 
The  first  two  on  repeated  treatment  with  15  per  cent, 
hydrochloric  acid,  left  residues  having  a  composition 
approaching  that  of  the  compound,  CogSn,.  On  treat- 
ment with  concentrated  nitric  acid,  they  left  residues 
containing  about  64  per  cent,  of  tin.  The  alloy  containing 
64-83  per  cent,  of  tin  left  a  residue  of  the  compound, 
CoSn,  on  treatment  with  concentrated  nitric  acid,  but 
its  composition  was  not  appreciably  altered  by  the  action 
of  hydrochloric  acid.  The  three  alloys  thus  appear  to  be 
mixtures  of  the  compound.s,  CosSn.,  and  CoSn  ;  they  are 
all  brittle  and  non-magnetic. — A.  S. 

suicides    of    molybdenum,     tungsten    and    tantalum.     0. 
Honigschmid.     Monatsh.  Chen*.,  1907,  28,  1017—1028. 

The  silicides  of  molybdenum,  tungsten  and  tantalum 
were  prepared  by  the  aluminium  reduction  method  (this 
J..  1906,  812)  in  a  similar  manner  to  the  silicides  of  zir- 
conium and  titanium.  They  have  the  formula,  MSi2, 
where  M  stands  for  any  one  of  these  metals.  The  reaction 
mixture  consists  of  90  grms.  of  quartz  sand,  100  grms. 
of  aluminium  powder,  125  grms.  of  flowers  of  sulphur, 
and  10,  20  or  15  grms.  of  the  oxide  of  molybdenum, 
tungsten  or  tantalum  respectively.  The  silicides  are 
crystalline  and  possess  metallic  lustre.  They  are  scarcely 
attacked  by  mineral  acids,  except  by  a  mixture  of  nitric 
and  hydrofluoric  acids. — C.  E.  F. 

Patents. 

Iron   and  steel ;     Manufacture   of .     S.    0.    Cowper- 

Coles,  London.  Eng.  Pat.  13,979,  June  17,  1907. 
The  patent  relates  to  a  process  of  treating  iron  or  steel 
to  render  it  extremely  hard  on  the  surface,  but  tough  and 
elastic  in  the  inner  portion.  It  consists  in  incorporating 
the  molten  iron  with  a  small  proportion  (say  1  per  cent.) 
of  vanadium,  preferably  added  in  the  form  of  ferro- 
vanadium,  ferro-nickel-vanadium  or  ferro-chrome-vana- 
diuni,  and  then  subjecting  the  metal  to  a  process  of  cemen- 
tation by  means  of  a  mixture  of  carbon  and  vanadium 
oxide,  e.g.,  60  per  cent,  of  the  former  to  40  per  cent,  of 
the  latter.— A.  S. 

[Alloy'\  Magnetic  composition  and  method  of  making  the 
same.  R.  A.  Hadfield,  Sheffield.  Re-issue  No.  12,691, 
Sept.  3,  1907,  of  U.S.  Pat.  745,829,  Dec.  1,  1903. 

A  MATERIAL  of  high  permeability  and  low  hysteresis  action 
is  made  bv  alloying  iron  with  1 — 5  per  cent,  of  silicon. 
The  alloy  \s  heated  to  900°— 1100°  C,  allowed  to  cool, 
reheated  to  700° — 850°  C.  and  allowed  to  cool  slowly. 

— O.  F.  H. 

Slimes  and  other  substances  ;  Apparatus  for  treating 

ivith  air  and  other  fluids.  W.  H.  N.  Goschen,  London. 
Frojn  B.  Solis,  Mazatlan,  Mexico.  Eng.  Pat.  13,275, 
June  8,  1900. 
The  apparatus  is  intended  specially  for  the  agitation,  by 
means  of  compressed  air.  of  a  mixture  of  auro-argentiferous 
or  auriferous  ore  with  cyanide  solution.  It  consists  essen- 
tially of  an  arrangement  of  apparatus  whereby  compressed 
air  is  introduced  into  the  mixture  of  ore  and  cyanide  solu- 
tion through  nozzle-distributors  so  suspended  from  and 
arranged  upon  a  tubular  frame  structure,  that  the  air 
issuing  from  the  nozzles  causes  a  part  or  parts  of  the  frame 
to  rotate  with  respect  to  the  remainder,  and,  also,  by 
means  of  gearing,  to  rotate  the  whole  frame.  In  this  way 
the  nozzles  themselves  travel  in  epicyclic  paths,  and  the 
air  is  brought  into  effective  contact  with  all  jmrts  of  the 
mixture  of  ore  and  solution. — A.  S. 

Alluvial  gold  deposits ;  Hydraulic  apparatus  for  the  treat- 
ment  of .     L.    A.  ■  Pottercau.     Fr.    Pat.    377,456, 

April  25,    1907. 
Each  amalgamating  table  is  covered  with  a  network  of 
cells,  square  or  otherwise  (riflBes).    The  water  supplied  to 
the  table  is  given  a  certain  force  by  dropping  from  openings 


in  a  number  of  pipes  placed  at  a  certain  height  above,  and 
crosswise  to,  the  table.  These  pipes  are  fed  from  longi- 
tudinal pipes  joining  their  ends,  and  the  whole  system  of 
pipes  is  given  a  reciprocating  motion  along  the  table, 
the  fresh  material  being  supplied  to  the  cells  after  the 
latter  have  been  filled  with  water.  The  gangue  is  caused 
to  move  from  cell  to  cell  and  finally  off  the  table. — A.  G.  L. 

Waste,  liquor  from  galvanising  iron  ;    Utilisation  of  » 

and  apparatus  thereto.  G.  F.  Thomson,  Bedford.  Eng. 
Pat.  20,057,  Sept.  10,  1906. 

The  waste  liquor  is  treated  with  the  requisite  quantity 
of  magnesite.  and  the  mixture  heated  in  closed  rotating 
iron  drums  or  tubes,  similar  to  tube-mills,  containing 
flint  stones  or  iron  balls.  The  carbon  dioxide  produced 
in  the  reaction  is  collected,  and  the  slush  or  mud  from 
the  tubes  is  passed  through  filter-presses  in  order  to 
recover  iron   oxide   and   magnesium  chloride  solution. 

—A.  S. 

Cement  \frnm  hlast-furnace  slag]  ;     Manufacture  of . 

The  Collos  Portland  Cement  Co.,  Ltd.  From  H. 
CoUoseus.  Eng.  Pats.  1646  and  1647,  Jan.  22,  1907. 
See  IX. 

Rust ;    Method  of  avoiding  the  formation  of in  tinned 

iron  tanks  or  vessels.  Aktieselskabet  Rurmeister  and 
Wain's  Maskin-og  Skibsbvggeri  and  X.  C.  Nielsen, 
Copenhagen.     Eng.  Pat.  11,821,  May  21,  1907. 

Pieces  of  a  tinned  or  untinned  metal  or  alloy,  e.g.,  zinc, 
which  is  more  electro-positive  than  iron,  are  soldered  on 
to  the  inner  surface  of  the  tinned  iron  tank,  for  instance 
in  recesses  of  suitable  size,  whereby  it  is  stated,  the  electric 
current  generated  by  the  liquid  coming  into  contact  with 
the  two  metals — the  iron  and  the  more  electro-positive 
metal — prevents  or  impedes  the  combination  of  oxygen 
with  the  iron. — A.  S. 

Agglomerated  body  [blast-furnace  dust,  etc.],  W. 
Schumacher.  Osnabriick.  Germany,  Assignor  to  E. 
Thalmann,  New  York.     U.S.  Pat.  864,804,  Sept.  3,  1907. 

Blast-furnace  dust  or  the  like  is  bound  into  a  coherent 
body  by  an  intimate  mixture  of  calcium  silicate  and  a  very 
small  proportion  of  silica  in  the  form  of  exceedingly  small 
jagged  particles. — 0.  F.  H. 


Ores  ;    Method  of  separating  the  metallic  and  rocky  con- 
stituents of .     D.  H.  Norris.  New  York.     U.S.  Pat. 

864,856.  Sept.  3,  1907. 
The  crushed  ore  mixed  with  oil  and  water,  or  with  water 
only,  is  introduced  into  the  upper  end  of  a  cylindrical 
receptacle,  into  which  water  containing  air  in  solution 
is  forced  at  the  lower  end.  Minute  bubbles  of  air  are 
formed,  which  attach  themselves  to  the  metallic  particles 
carrying  them  to  the  top,  whilst  the  waste  sinks  to  the 
bottom'.— O.  F.  H. 

Minerals  ;  Apparatus  for  extracting from  ore.     O.  A. 

Ellis,  San  Francisco,  Cal.     U.S.  Pat.  865,027,  Sept.  3, 

1907. 
The  ore  and  a  chemical  solution  flow  from  a  hopper  into 
the  upper  end  of  a  long  inclined  open  shoot  or  launder, 
provided  with  riffles.  At  the  lower  end  of  the  launder 
is  a  precipitating  box,  connected  by  a  movable  shoot,  to 
one  or  other  of  a  series  of  filtering  vats.  Means  are 
provided  for  passing  an  electric  current  through  the 
precipitating  box.  The  mixture  of  ore  and  solution 
flows  down  the  launder,  through  the  precipitating  box, 
into  one  or  other  of  the  filtering  vats.  From  the  latter 
the  solution  drains  into  a  reservoir,  whence  it  is  pumped 
back  to  the  hopper. — O.  F.  H. 

Roasting     ores     and     separating     by-products    therefrom  ■; 

Apparatus    for .     -\.    1).    I>ee,    Brookline,    Mass. 

U.S.  Pat.  865,309,  Sept.  3,  1907. 
.\  CHAMBER  closed  at  tlic  sidcs  and  at  the  l)ottom,  is 
heated  by  gas  admitted  by  a  number  of  inlets  immediately 
above  the  I)ottoin  of  the  chamber,  and  air  or  steam,  or  a 
mixture  of  air  and  steam  is  forced  into  the  chamber 
through  ])aNsages  surrounding  the  gas  inlets.  The  ore  is 
fed  into  the  chamber  by  hoppers  in  the  roof,  in  which  is 
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•ko  an  outlet  for  the  gases,  comniunicatinp  with  scrubbers 
•od  •  gasometer.  Means  are  piDvided  for  heating  the 
gae  pusing  to  the  chanibt^r. — O.  F.  11. 

Smei/ing  ore  and  eomrriing  malte  :  Process  of .     A.M. 

n»v.    Bingham    Canvon,    Utah.     U.S.     Pat.    SOa.SSS, 

Sept.  3,  1W7. 
Tme  ore  i>*  placed  in  a  fnrnaoe  or  converter,  and  covered 
with  a  nuilten  siiK-it.uue  containing  siitticient  lieat  to 
>t«rt  the  fusion  of  the  charge.  Air  is  sujiplied  to  the 
charge  at  or  near  the  melting  level  as  fusion  ])rogresses 
downwards,  and  at  the  same  time  i>o\vdercd  silica  or 
silk-ious  material  "  in  a  tluent  form  "  is  injected  by  an 
air  blast  through  sejwrate  tuyeres. — O.  F.  H. 

F>ijtitJe   oren :     Protet»>i  of    roaMtng .     A.    G.    Davis, 

Washington,  D.C.  U.S.  Pat.  866. 5S0,  Sept.  17,  1907. 
Thk  fusible  sulphide  ore,  rich  in  suljilnir,  is  allowed  to  fall 
slowlv  down  a  narrow  vertical  <  hamln'r.  in  which  it  is 
met  by  two  currents  of  ga-^.  The  lii-st  consists  of  non- 
oxidising  protlucts  of  combustion  at  a  temperature 
sufficiently  high  to  distil  otf  a  ]iortion  of  the  sulphur 
from  the  ore,  which  then,  no  longer  fusible,  meets  a  current 
of  hot  oxidising  gases. — A.  (I.  L. 

Fmsible  ores  ;    Apparatus  for  roasting .     A.  G.  Davis, 

Schenectady.  N.Y.     F.S.  i'at.  S(i(i,.-)Sl.  Sept.  17,  1907, 


Thk  (umace,  designed  for  roasting  fusible  ores  rich  in 
hulphur  (.see  preceding  al»<tract).  comprises  an  annidai 
ore  Ajioce,  27,  an  annular  combustion  chamber,  29,  a 
central  combustion  chamijer,  .35,  in.-ide  this  annidar  eoni- 
bmtion  chamlxT  at  it.s  lower  j)art  only,  and  for  its  wliole 
length  in.«ide  the  ore  spa<-e,  and  an  annular  exit  chamber, 
14,  ouUide  of  and  laterally  surrounding  the  ore  space  and 
in  connection  with  it.  The  conibu.--tion  chambers  are  in 
ctnnection  with  the  ore  space  at  different  heights,  and  the 
combtntkn  chamber  in  connection  w  ith  the  upjxir  portion 
of  the  ore  space  contains  ma.sses  of  material  capable  of 
absorbing  and  giving  out  heat  so  a.s  to  equalise  the  tem- 
perature in  the  upper  f»ortion  of  the  ore  space. — A.  G.  L. 

Ort4  :    Procf.vi  for  trtniing  mired  sulphide .     G.   de 

Berhi  and  R.  \V.  HiJcker.  Fr.  I'at.  378,301,  April  10, 
l9f/7.     I'nder  Int.  Conv.,  April  20,  1906. 

Sk  Eng.  Pat  9330  of  PHj6 ;    this  J.,  1007,  618.— T.  F.  H. 

Mineral*  ;  Prnctst  fur  concent  rating hy  means  of  an 

intermitUnt  currrnt  of  liquid.  V.  G.  Hucridia.  Fr.  Pat. 
377.761,  May  13.  P«07.  Under  Int.  Conv.,  May  23, 
1906. 

The  miDTal  in  cr»ncentrat/-d  by  the  wtifin  of  a  current  of 
watz-T  ^'.  v. bi  I,  f  -iiLiff-d  |iuL'ation.s  are  given  by  means  of 
*•'' '  di-c<..   f;ne  of  the«<e  di,«c«  is  stationary, 

*■*  "  that  the  current  of  water  it  inter- 

"•P*'  r  tf|<-  holf*  in  the  two  disc  i  do  not  coincide. 

—A.  G.  L. 

Tin 
H 


.  dag^.  or  stanniferous  wast'',  of  ani/  kind; 

I  furnace  and  prrtccjMi  for  the  Ireatmenl  of 

—  (1.  .M'-nnickr.     Fr.  Pat.  378,075,  .May  24,  1007. 

Tma  f«m«r«.  haa  it*  hearth  inclined  toward*  the  middle. 

vbar*  there  ■  a  cavity  in  masonry  of  suitable  dimen'  ions. 


The  metal  and  slag  accunndate  and  separate  in  this  cavity. 
It  is  I'laimcd  that  all  loss  of  metal  is  avoided.  The  fmnace 
is  onlv  tapjH'd  after  the  treatment  of  at  least  four  charges. 

—It.  L. 

Funiarv  and  process  for  the  extraction  of  nniafs  or  alloys 
from  ores,  ashes,  residues  or  vastc  containing  tin.  lead, 
antimonif.  copper,  bistnnth  and  arsenic.  H.  Moimickc. 
Fr.  Pat.'  378,077,  May  24,  1907. 

Tins  furnace  is  composed  of  a  number  of  funnels,  mounted 
one  abo^■e  the  other  inside  a  gas  jjroducer  near  its  wall. 
The  top  of  the  furnace  ])enetratcs  the  cover  of  the  pro- 
ducer and  forms  a  ho])per  into  which  the  ore  or  material 
to  be  treated  is  charged.  The  bottom  funnel  leads  into 
a  collecting  trough  having  a  tap]}ing  ))assage  through  the 
wall  of  the  producer.  The  pressure  and  heat  of  the 
reducing  gahcs  in  the  ])roducer  effect  the  continuous 
fusion  of  the  contents  of  the  furnace  without  the  enipk)y- 
ment  of  a  special  heating  and  reducing  fuel.  The  for- 
mation of  slag  and  consequent  loss  of  metal  is  avoided. 
The  ])r<)duccr  gas  does  not  suffer  any  appreciable  alteration 
in  its  composition  and  may  be  afterwards  xitiliscd  in  the 
ordinary  manner. — K.  L. 

Tin  ores,  ashes,  stanniferous  irnsle  and  similar  mnterials 
containing  sulphur  ;  Furnace  and  process  for  the  roasting 
of .     H.  Mennicke.    Fr.  Pat.  378,079,  May  24,  1907. 

The  bottom  of  the  trough-like  furnace  consists  of  three 
steps  or  shelves,  the  lowest  being  near  the  fire-bridge. 
The  ore  is  charged  on  to  the  highest  shelf  and  moved 
towards  the  lower  ones,  access  being  allowed  through 
openings  in  the  side  walls.  The  fire-gases  travel  in  the 
opposite  direction.  By  this  means  a  gradual  heating 
of  the  material  is  ensured  and  the  dust  is  prevented  from 
being  can' led  away  with  the  gases.  It  is  stated  that  in  a 
furnace  of  (i  metres  length  and  1-5  metres  width.  5  tons  of 
ore  can  be  roasted  in  24  hours  so  that  the  product  contains 
only  0-1  per  cent,  of  sulphur. — R.  L. 

Tin  ;  Process  and  apparatus  for  condensing  and  precipi- 
tating metallic  vapours,  dust,  etc.,  containing .     H. 

Mennicke.     Fr.  Pat.  378,080,  May  24,  190?! 

Frames  over  which  fuie  w  ire  gauze  is  stretched  are  ])lace(l 
in  the  flues,  transversely  to  the  flow  of  gases,  at  a  suitable 
distance  from  each  other.  The  to])  bar  of  the  frame  is 
formed  of  a  perforated  pipe  through  which  water  or  a 
dilute  alkaline  solution  of  sodium  sul))hide  drips,  forming 
a  film  on  the  wire  netting.  This  film  condenses  the 
vapours  and  retains  all  solid  ])articles,  the  latter  being  at 
the  same  time  continually  washed  down  by  the  liquid  and 
collected  in  a  trough  into  which  the  base  of  the  frame 
extends  and  which  is  provided  with  an  overflow  pipe. 

— R.  L. 

Tin  and  its  salts  and  compounds  ;  Process  for  the  produc- 
tion of fro7ii   stanniferous  slags  and  other  similar 

materials.     H.    Mennicke.     Fr.    Pat.    378,081,    May   24, 
1907. 

In  the  extraction  of  tin  or  its  compounds  from  stanni- 
ferous residues,  powdered  basic  slag  or  other  ^imila^ 
materials  containing  phosphoric  acid  together  with  lime, 
iron,  and  sodium  are  added  in  the  usual  smelting  process. 
This  is  said  to  increase  the  yield  of  metallic  tin  and  avoid 
oxidation. — R.  L. 

Tin  ;    Fvrnace  and  process  for  the  extraction  of from 

residues,     paHes     and     precipitates     containing     it.      H. 
Memiicke.     Fr.  Pat.  378,082,  May  24.  1<)07. 

Spongy  material  containing  tin  together  with  iron, 
sulj)hur,  silica,  and  alkali,  is  placed  in  inclined  rotating 
retorts  and  reduced  and  melt<-d  without  actress  of  air  by 
the  a<-ti(>n  of  producer  gas  which  also  .erves  to  heat  the 
retorts.  These  are  kejit  at  a  t<'mfX'raturc  which  i)revents 
the  formation  of  slag  and  consequently  loss  of  tin.  The 
inclined  position  and  the  rotating  movement  of  the 
retorts  causes  the  fine  particles  to  unite  to  metallic  globules 
which  arc  sub.'-efjuently  fused  together.  —  I'.  L. 
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Tin  ;•    Process  for  the  extraction  of  pure  and  of  lead 

compounds  from  spongy  tin  and  lead  from  electrolytic 
recovery  processes.  H.  Mennicke.  Fr.  Pat.  378,083, 
May  24,  1907. 

The  materials  containing  tin  and  lead  are  mixed  with 
alkaline-earth  oxides  or  carbonates,  placed  in  rotary 
retorts  and  heated  to  incandescence.  A  current  of  air 
or  oxygen  is  passed  through,  and  after  oxidation,  carbon 
dioxide  or  substances  generating  carbon  dioxide  are  intro- 
duced. Stannates  and  plumbates  are  formed,  and  separ- 
ated from  the  lime  by  washing.  The  lime  is  returned  to 
the  process;  the  stannate  and  phimbate  are  dissolved  in 
hydrochloric  acid  and  treated  by  any  known  method. 

— R.  L. 

Volatile  heavy  7netals  ;  Process  for  obtaining  compounds  of 
— —  soluble  vith  difficulty.  C.  Luckow.  Ger.  Pat. 
179,305,  Dec.  11,  1903. 

The  metals  are  distilled  in  a  vacuum,  and  the  vapours 
are  absorbed  in  water  or  suitable  aqueous  solutions. 
By  this  )nethod  there  is  no  possibility  of  injury  to  the 
workpeople  from  the  metal  fumes,  the  whole  of  the  opera- 
tions being  carried  out  in  clo.'^ed  vessels. — A.  S. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(J[.)— ELECTRO-CHEMISTRY. 

Platinum ;     Decomposition   of ■.     T.    Gross.     Chem.- 

Zeit ,  1907,  31,  975. 

It  is  stated  that  when  molten  potassium  carbonate  is 
very  strongly  heated  in  a  platinum  vessel  and  subjected 
to  an  alternating  curient,  between  platinum  electrodes, 
for  many  hours,  with  the  occasional  addition  of  a  little 
potassium  nitrate,  the  electrodes  are  attacked  and  become 
coated  with  needle-shaped  crystals  of  the  colour  of 
graphite.  At  the  same  time  the  vessel  and  electrodes 
lose  weight,  and,  on  extracting  the  melt  with  water, 
a  bro\Mi  powder,  free  from  potassium  and  carbon,  is 
obtained.  The  crystals  and  brown  powder  yield  solutions 
which  are  precipitated  by  sulphuretted  hydrogen,  but  they, 
and  the  other  prodticts  of  electrolysis,  appear  to  contain 
no  platinum.  Experiments  in  which  molten  potassium 
hydroxide  and  a  mixture  of  nitric  and  sulphuric  acids 
respectively  replace  potassium  carbonate,  give  confirmatory 
results.  It  would  appear,  therefore,  that  platinum  is 
chemically  decomposed  by  such  treatment. — F.  Sodn. 

Carbon  dioxide  in  electrolytic  chlorine,   bleaching  powder, 

and    bleaching    liquors ;     Determination    of .     P. 

Philosophoff.     See  XXIIL 

Patents. 

Electric  furnaces  ;    Method  of  charging for  producing 

carbide    from   lime    and    carbon.     A.    Petersson,    Alby, 
Sweden.     Eng.  Pat.  5657,  March  8,  1907. 

See  Fr.  Pat.  370,911  of  1906  ;  this  J.,  1907,  327.— T.  F.  B. 

Furnaces  ;    Electric .     S.   Z.  de  Ferranti.     Fr.  Pats. 

378,482  and  378,483,  June  5,  1907.     Under  Int.  Conv., 
June  18,  1906. 

See  Eng.  Pats.  13,949  and  13,949a  of  1906 ;  this  J.,  1907. 
878.— T.  F.  B. 

Insulating  material  and  method  of  producing  tJie  sawc. 
C.  L.  Norton,  Manchester,  Mass.,  Assignor  to  Asbestos 
Wood  Co.,  Me.     U.S.  Pat.  865,606,  Sept.  10,  1907. 

A  POROUS  body,  composed  of  asbestos  fibre  containing 
magnesium  hydroxide,  is  heated  and  impregnated  with  a 
Hquefiable  oxidisable  hydrocarbon,  such  as  ozokerite, 
and  the  latter  is  allowed  to  harden  by  association  with  the 
magnesium  hj-droxide. — B.  X. 

Filamenls  for  incandescence  electric  lamps  ;    Manufacture 

of from  tungsten  or  tung-ften  allot/.     Siemens  und 

Halske  A.-G.     Fr.  Pat.  377,846,  May  15,  1907.    See  II. 


Filaments  for  incandescence  electric  lamps  ;    Metallic 

and  their  process  of  manufacture.  Gliihlampen-Fabr. 
Union,  Albrecht  und  Bahr.  Fr.  Pat.  378,022,  May  22, 
1907.     See  IT. 

Nitrous    compounds ;     [Electrical]    Production    of . 

C.  P.  Steinmetz,  Schenectady,  X.Y.,  Assignor  to  General 
Electric  Co.,  X.Y.     U.S.  Pat.  865,618,  Sept.  10,  1907. 

An  electric  arc  of  minimum  volume  and  maximum  length 
is  established  in  a  suitable  apparatus,  and  a  rotating 
magnetic  flux  is  passed  through  it  at  right  angles  to  the 
axis  of  the  arc.  The  latter  is  deflected  and  rotated 
magneticallj-,  and  a  current  of  air  is  passed  throuch  the. 
space  of  rotation. — -B.  X. 

Glycollic   acid ;     [Electrolytic]    Process   for    making . 

F.  Reinhold.     Fr.  Pat.  378,276,  May  30,  1907. 

Glycollic  acid  can  be  obtained  by  the  electrolytic 
reduction  of  oxalic  acid  in  acid  solution,  using  a  lead 
cathode  and  a  diaphragm.  It  is  necessary  to  use  a  mode- 
rately strong  acid  solution,  to  prevent  ionisation  of  the 
oxalic  acid.  For  example,  the  solution  may  contain  seven 
parts  of  oxalic  acid  and  11  parts  of  30  )ier  cent,  sulphuric 
acid  solution  in  33  parts  of  water ;  the  anolyte  may  coasist 
of  30  i^er  cent,  sulphuric  acid.  The  cuixent  density  may 
vary,  it  is  stated,  from  25  to  250  amperes  per  sq.  metre 
of  cathode  surface. — T.  F.  B. 

{B. )— ELECTRO-METALLURGY. 

Patents. 

Metal   wire,   strip  or  the  like ';    Electrolytic   manufacture 

of .     S.    0.    Cowper-Coles,    London.     Eng.    Pat. 

27,099,  Xov.  28,  1906. 

In  the  manufacture  of  metal  strip  or  wire  by  the  method 
described  in  Eng.  Pat.  21,568,  of  1904  (this  J.,  1905, 
976),  a  sharp  fin  or  burr  is  produced  on  two  sides  of  the 
strip.  This  is  removed  by  passing  the  strip,  as  it  is 
unwound  from  the  mandrel,  through  an  acid  bath,  the 
strip  forming  the  anode  and  another  metal  the  cathode. 
The  strip  may  be  coated  with  a  "  resist,"  leaving  only  the 
fins  or  burrs  exjiosed  to  the  acid,  and  a  powerful  current 
is  passed  through  the  strip  and  the  bath. — B.  N. 

Ores  ;    [Electrical]  Process  of  smelting  refractory ,  and 

producing  low-carbon  ferro-alloys.  E.  F.  Price,  Xiagara 
Falls,  X.Y.     U.S.  Pat.  865,609,  Sept.  10,  1907. 

Low-carbon  ferro-alloys,  such  as  ferro-chromium,  are 
produced  by  smelting  a  charge  containing  ferro-silicon 
with  an  oxidised  compound  of  a  metal,  such  as  chromium, 
and  a  basic  flux.  An  electric  current  is  passed  through  the 
charge,  acting  as  a  resistance  conductor,  the  current 
density  being  increased  to  a  point  where  reduction  is 
effected.  The  slag  and  alloy  are  withdrawn  from  the 
furnace  at  different  levels,  and  the  charge  mixture  is 
supplied  as  required. — B.  N. 

Fused  salts  ;    Electrolysis  of .   F.  von  Kiigelgen  and 

G.  0.  Seward.  Holcombs  Rock,  \'a.  U.S.  Pat.  865,648, 
Sept.  10,  1907. 

Magnesium-calcium  alloy  is  jiroduced  l)y  the  electrolysis 
of  a  fused  mixture  of  calcium  chloride  and  magnesium 
fluoride.  The  latter  has  a  higher  dccoini)osition  voltage 
than  the  former  comjiound,  and  the  electrolysis  is  regu- 
lated so  that  the  secondary  reaction  between  the  more 
electro-positive  metal,  calcium,  and  the  magnesium 
fluoride  is  only  jiartially  complete,  so  that  the  desired 
alloy  is  obtained. — B.  X. 

Nickel  films  ;  Process  of  making  — —  [elect rdytically]. 
T.  A.  Edison,  Assignor  to  Edison  Storage  Battery  Co., 
West  Orange,  X.J.  U.S.  Pat.  865,687,  Sept.  10,"  1907. 
A  FILM  of  copp  r  is  deposited  chemically  on  a  suitable 
cathode,  and  alternating  film-;  of  copper  and  nickel  are 
then  deposited  electrolytically.  Thf  composite  sheet  is 
stripped  from  the  cathode,  cut  intolongstrips  or  filaments, 
and  these  are  subjected  to  the  action  of  an  ammoniacal 
solution  of  copper  sulphate,  in  order  to  dissolve  the  copper. 
The  "resulting  filamentary  filaments"  are  dried,  and 
reduced  to  pieces  of  the  desired  size. — B.  N. 
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Mftallic  /f/w.«  or  fiakrs  :    Process  of  walring \ehctro- 

Ittlically]  ;  T.  A.  Edison.  Asy^ignor  to  Edison  Storage 
Hatterv  Co..  West  t>rniipe.  X.J.  U.S.  Pat.  8(55,(588. 
Sept.  k\  ItWT. 
The  process  is  similar  to  that  descrilx-d  in  I'.S.  Pat. 
86i>.tiS7  (see  preceding  al)stract).  but  in  addition,  the 
process  of  niakinsr  films  of  cobalt  is  claimed,  and  it  is 
mentioned  that  a  tilm  of  a  metal,  such  as  cobalt,  may  be 
first  deposited  electrolytically,  this  being  then  dissolved 
»nd  replaced  by  a  deposit  of  copi>er  by  immersing  the 
cathode  and  tiliii  in  a  solution  of  copper  sulphate.— B.  N, 

Tantalum  :    Process  for  producing  (ichnicall;/  pure  ductile 

.     M.  von  Pirani.  Wilmersdorf,  .Assignor  to  Siemens 

und  Hal-ske  .A.-C.  Herlin.  U.S.  Pat.  80(5.385,  Sept.  17, 
1907. 

See  Fr.  Pat.  367.293  of  1000  :  this  J.,  1900,  1102.— T.  F.  B. 

Xiobium  and  tatUaluin  ;    Preparation  of ,  and  appli- 

cation  of  these  metals  to  the  manufacture  of  filavients 
for  incandescence  lamps.  G.  C.  Bouhard.  Fr.  Pat. 
377,931,  April  30,  1907. 
To  100  grms.  of  potassium  columbate  (niobate)  or  tan- 
talate  dissolved  in  3  litres  of  water  sulphuric  acid  is  added 
until  no  further  precipitate  is  formed.  The  precipitate  is 
filtered  otT  after  some  hours,  washed,  mixed  with  1  litre  of 
water  heated  to  7l)° — 80'  C,  and  dissolved  by  adding  a  hot 
solution  (1  :  5)  of  o.xalic  acid.  The  excess  of  oxalic  acid  is 
neutralised  with  ammonia,  and,  after  cooling,  sufficient 
hydrochloric  or  -sulphuric  acid  is  added  to  form  3  per  cent. 
of  the  liquid.  This  solution  is  then  electrolysed,  using  a 
current  ut  2  volts  and  0-1  ^0-3  ampere.  The  anode  is  of 
carbon  or  platinum,  and  is  of  rectangular  form ;  the 
cathode  consists  preferably  of  a  series  of  horizontal  wires 
of  carbon  or  platinum.  The  deposited  metal  is  removed 
from  the  bath  when  it  has  attained  a  thickness  of  3  or 
4  mm.,  and  L<«  drawn  as  usual  into  wire,  0-04 — 0-05  mm.  in 
diameter,  which  is  used  for  lamp  filaments. — A.  G.  L. 

ilnnganfMe  nlicide  ;    Process  of  producing .      E.    F. 

Price.  Niagara  Falls,  X.Y.,  Assignor  to  Electro-Metal- 
lurgical Co.,  West  \"irginia.  U.S.  Pat.  800,597,  Sept.  17, 
1907. 
As  electric  arc  is  established  within  a  charge  of  compounds 
of  manganese  and  of  silicon,  and  carbon  ;  the  zone  of 
reduction  Ls  surrounded  by  a  considerable  body  of  the 
charge,  and  the  minimum  potential  difference  necessary 
for  reduction  is  maintained  between  the  electrodes. 
The  product  is  withdrawTi  and  further  charge  added, 
as  required. — A.  G.  L. 

EUctroplating    apparatus.     L.    Potthoff,    Flushing,    N.Y. 
U.S.  Pat.  8(56,959,  Sept.  24,   1907. 

See  Fr.  Pat.  377,049  of  19(J7  ;  this  J.,  1907,  1056.— T.  F.  B. 

Copper   from    its    ores  ;     Eltctromdallurgiccd    process   for 

rxtraeting  .     L   Jumau,  Paris.     U.S.  Pat,  867,046, 

Sept.  24,  1907. 

8bb  Fr.  Pat  359,913  of  1905  ;  this  J.,  1906,  485.— T.  ¥.  B. 

Furnace  ;     EUriric    induction    .     Schneider    et    Cie, 

Second  Addition.  dat*d  July  24,  HK)fi,  to  Fr.  Pat. 
8»,010,  Sept.  2,  HK»3. 


The  inclined  tul>e,  c,  and  the  vessel,  /,  contain  metal  in 
fusion  which  forms  the  secondary  circuit,  the  tube  passing 
within  the  core,  a,  which  is  covered  as  completely  as 
possible  with  the  primary  winding,  b,  in  order  to  avoid 
magnetic  leakage.  Both  the  tube  and  vessel  are  of 
refractory  material,  and  are  jn-ovided  with  envelopes  of 
a  metal  which  is  a  bad  conductor  of  electricity  and  non- 
magnetic. The  metallic  enveloj)e  of  the  tube  is  made  in 
two  parts,  which  are  attached  to  each  other,  and  to  the 
envelope  of  the  vessel,  by  insulating  joints.— B.  N. 

Alloys  [of  alkaline-earth  tneials]  b>/  electrolysis  :   Production 

of .     The  Virginia  Laboratory  Co.   '  Fr.  Pat.  370,889, 

April  18,  1907.     Under  Int.  Con  v.,  April  24,  190(5. 

The  process  is  similar  to  that  described  in  U.S.  Pat. 
804,928  of  1907  (this  J.  1907.  1050),  but  in  addition  it 
is  stated  that  the  metal  collects  at  the  surface  of  the  electro- 
lyte within  a  ring,  which  is  cooled  by  circulating  water, 
and  underneath  a  movable  protecting  cover  in  contact  with 
the  electrolyte.  This  cover  preferably  consists  of  a  mass 
of  the  metal  which  is  being  produced,  the  upper  portion 
of  the  mass  being  cooled  and  maintained  in  a  solid  state, 
whilst  the  lower  portion  in  contact  with  the  electrolyte  is 
kejit  soft,  so  that  the  globules  of  metal  will  adhere  to  the 
under  surface.  The  metal  is  gradually  raised  fiom  the 
electrolyte  as  the  thickness  of  the  mass  increases.  —  B.  N. 

Alloys  [of  alkaline-earth  metals]  by  electrolysis  ;  Pro- 
duction  of .     The    Virginia    Laboratory    Co.     Fr. 

Pat.  377,042,  April  20,  1907.      Under  Int.  Conv.,  April 
25,  1900. 

See  U.S.  Pat.  864,928  of  1907,  this  J.,  1907,  1050.— B.  N. 

Tin  ;  Process  and  apparatus  for  the  recovery  of  — —  and 
the  production  of  tin  oxide  from  bath  liquors  in  electro- 
lytic detinning  processes.  H.  Mennicke.  Fr.  Pat. 
378,078,  May  24,  1907. 

The  alkaline  electrolyte  saturated  with  tin  from  electro- 
lytic detinning  processes  is  treated,  in  a  scrubber  filled 
with  suitable  packing  material,  with  the  exhaust  gases 
from  a  gas-engine.  The  liquor  becomes  saturated  with 
carbon  dioxide  and  tin  oxide  is  preci))itatcd  and  settles 
down  in  the  lower  part  of  the  apparatus.  The  tin  oxide 
is  separated,  dried  and  roasted. — R,  L, 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  ^OAPS. 

Olive    oil ;     Influence   of    oxygen,    nitrogen,    sunlight    and 

darkness  on  the  iodine-  and  saponification  values  of -, 

and  on  the  production  of  ranciditif.     L.  A.   Rvan  and  J, 
Marshall.     Amer  J.  Pharm.,  19()7,  79,  308—315. 

Exposure  to  oxygen  causes  a  diminution  of  the  iodine 
value,  and  an  increase  in  the  saponification  value  of  olive 
oil,  whilst  the  rancidity  is  accentuated,  and  the  coloui' 
becomes  lighter.  Unsterilised  oil,  when  exposed  to  diffused 
sunlight,  acquires  a  slightly  higher  iodine  value  and  lower 
saponification  value  than  sterilised  oil  under  similar  con- 
ditions. Sterilised  oil  ke7)t  in  darkness  acquires  a  slightly 
higher  iodine  value  and  lower  saj)onification  value  than 
when  kept  in  difTused  sunlight.  Exposure  to  nitrogen  does 
n<jt  affect  the  iodine  value  of  either  sterilised  or  unstcn-ilised 
oil,  but  there  is  an  increase  in  the  saponification  value  of 
st<'rilised  oil,  probably  due  to  heating  in  the  process  of 
sterilisation.  No  rancidity  was  observed  in  oils  which  had 
lieen  exposed  to  nitrogen.  The  experiments  confirm  the 
conclusions  of  Winckel  that  exposure  to  oxygen  is  an 
af;tive  cause  of  rancidity.  Light  and  moisture,  in  the 
absence  of  oxygen  have  no  influence  on  rancidity.  The 
faf;t  that  no  rancidity  appears  in  either  sterilised  or 
unsterilised  oils  ^^hen  exposed  to  nitrogen,  excludes  the 
possibility  of  enzymic  action. — J.  O.  B. 

iMrd  ;    Detection  of  foreiqn  fats  in .      A.   Leys.     J. 

Pharm.  Chim.,  1907,  26,  289—300. 

The  author's  mercuric  acetate  reagent  (this  J,,  1907,  430) 
may  Ik;  employed  for  the  detection  of  foreign  fats  in  lard, 
the  method  being  based  upon  a  determination  of  the  n\.  [»t, 
of  the  solid  glycerides  which  separate  from  the  solution. 
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About  2  grnis.  of  the  fat  are  mixed  with  40  grms.  of 
mercuric  oxide  and  50  c.c.  of  glacial  acetic  acid  melting  at 
about  15°  C,  and  the  liquid  slowly  heated  to  the  boiling 
■  point  under  a  reflux  condenser,  and  boiled  for  5  minutes. 
The  flask  is  then  set  aside  for  2  or  3  hours  to  allow  the 
mercurous  acetate  to  separate  completely,  after  which 
its  contents  are  heated  to  50°  C.  and  mixed  with  50  c.c.  of 
absolute  alcohol  (to  reduce  the  solubility  of  the  glycerides). 
The  next  day  the  liquid  is  filtered  from  the  mercurous 
acetate  and  separated  glycerides,  the  flask  and  filter 
washed  with  100  c.c.  of  absolute  alcohol,  and  the  precipi- 
tate dried  on  the  filter  in  a  current  of  air.  The  glycerides 
are  then  dissolved  in  50  c.c.  of  hot  benzene  added  little  by 
little,  the  solution  evaporated  on  the  water-bath,  and  the 
residue  allowed  to  stand  for  12  hours  at  10°  to  15°  C.  The 
glycerides  are  weighed  and  their  melting  point  deter- 
mined. Their  iodine  value  is  then  only  0-6  to 
0-7.  The  melting  point  is  practically  a  constant  for  each 
kind  of  animal  fat  from  whatever  part  of  the  animal  it  is 
taken.  The  value  varies  somewhat,  however,  with  butter- 
fat,  and  also  with  vegetable  oils  according  to  their  variety 
and  origin.^  The  following  results  were  obtained  with 
samples  of  fat,  each  of  which  was  derived  from  a  different 
source  : — Beef  fat  (4  samples),  55-8°  to  56-2°  C.  ;  calves' 
fat  (2).  53°  to  53-4°  C.  ;  mutton  fat  (1),  57-6;  horse  fat 
(1),  53°  C.  ;  oleomargarme  (1),  52-6°  C.  ;  pigs'  fat  (5),  60-6° 
to  60-8°  C.  ;  cows'  butter  fat  (6),  48°  to  50-6°  C.  ;  cacao 
butter  (14),  55-8°  to  58-8°  C.  ;  cotton  oil  "  stearine  "  (1), 
55-8°  C.  ;  and  cocoanut  oil.  no  deposit.  Lard  mixed  with 
an  equal  volume  of  cottonseed  oil  yielded  solid  glycerides 
which  melted  at  the  same  temperature  (60-6°  C.)  as  the 
original  sample,  but  the  addition  of  10  per  cent,  of  beef 
fat  to  a  lard  lowered  the  melting  point  of  the  deposit  to 
56°  C.  In  the  author's  opinion  any  sample  of  lard  which 
yields  solid  glycerides  melting  below  60°  C.  may  be 
regarded  as  undoubtedly  adulterated  with  foreign  fat. 

— C.  A.  M. 
Patents. 

Grease  ;    3Iethod  of  making  a  conserving  mixture  of . 

S.  Fenger,  Nakskov,  Denmark.  Eng.  Pat.  13,382, 
June  10,  1907.     Under  Int.  Conv.,  June  16,  1906. 

A  MIXTURE  of  animal  fats  is  melted  and  treated  with  from 
0-025  to  0-05  per  cent,  of  potassium  or  sodium  hydroxide. 
After  being  kept  in  a  molten  condition  for  24  hours, 
the  mixture  is  neutralised  with  hydrorhloric  acid,  and  a 
quantity  of  melted  vegetable  fats  is  added.  When  tlie 
mixture  has  been  partially  ,"ooled.  from  1-5  to  2-5  ]x;r  cent, 
of  a  soap,  prepared  from  butter  and  sodium  hydroxide, 
is  added,  and  the  whole  mass  is  cooled  to  a  temperatiu-e 
of  from  4°  to  5°  C.  It  keeps  for  several  months  without 
becoming  rancid. — W.  P.  S. 

Emnlsion  of  oU  and  the  like.     0.  A.  H.  H.  Kosters,  Heme- 

lingen,  Germany.     TLS.  Pat.  867,141,  Sept.  24,  1907. 
See  Eng.  Pat.  4688  of  1906  :   this  J..  1906,  767.— T.  F.  B. 

Liquids   [oils,   sugar   juice,    etc.]  ;     Process   for   purifying 

\^i/    treatment    with     zi)ic    and    plumhago].       T. 

Maoherski  and  E.  Koperski.  Fr.  Pat.  377,700,  May  11, 
1907. 
The  liquid  is  heated  with  about  1  per  cent,  of  its  weight 
of  a  mixture  consisting  of  equal  parts  of  zinc  dust  and 
powdered  plumbago,  and  is  then  filtered.  A  small 
quantity  of  sand  may  also  be  added,  and  the  plumbago 
can  be,  to  a  certain  extent,  replaced  by  powdered  animal 
charcoal. — W.  P.  S. 

Vegetable  oils  :    Process  of  treating .     Van  de  Kerck- 

hove.  Fr.  Pat.  378,248,  May  30,  1907.  Under  Int. 
Conv.,  July  10,  1906. 

See  Eng.  Pat.  21,172  of  1906  ;  this  J.,  1907,  211.— T.  F.  B. 

Soap ;     Process   of    making    white .     Vcrein.    Chcm. 

VVerke  A.-G.     Fr.  Pat.  377,720,  May  II,  1907.     Under 

Int.  Conv.,  Aug.  11,  1906. 
Soap  prepared    from     oils   which   have   colour,   such  as 
cottonseed  oil,  palm  oil,  etc.,  is  bleached  by  the  addition 
of  about  0-5  per  cent,  of  alkali  jjersulphatc,  pcicarbonate, 
or  perborate,  duiing,  or  after,  the  saponifying   process. 

— W.  P.  s. 
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Patents. 

//o/w  ;    Utilisation  of  spent .     C.  Sureties.     Eng.  Pat. 

21,250,  Sept.  25,  1906.     See  XVII. 

Paint,  varnish,  and  the  like  ;   Liquid  for  dissolving  coatings 

of .     C.  A.  Reihl  and  A.  H.  \A'atcrs,  London.     Eng. 

Pat.  27,092,  Nov.  28,  1906. 

The  liquid,  which  is  used  for  removing  old  coats  of  paint 
from  painted  surfaces,  consists  of  arachidic  or  palmitic 
acid.  18  to  25  parts  ;  benzene,  35  to  42  parts  ;  and  methyl 
alcohol  or  amyl  acetate,  40  parts,  by  weight.  The  fatty 
acids  obtained  from  castor,  walnut,  candle  nut,  beech  nut, 
linseed,  rape  seed,  sunflower  seed,  olive,  or  wood  oils  may  be 
employed  instead  of  arachidic  or  palmitic  acids. — W.  P.  S. 

Paint ;     Process    for   the    manvfaclure    of .     J.    H. 

Lebon.     First  Addition,  dated  July  31,  1906,  to  Fr.  Pat. 
350,171,  Sept.  13,  1904. 

The  paint  prepared  by  the  process  described  in  the  main 
patent  (this  J.,  1905,  1244)  is  mixed  with  certain  pigments 
capable  of  modifying,  in  either  direction,  its  heat-conduc- 
tivity or  its  light-  or  heat-absorbing  power. — A.  S. 

Lithopone  ;     Rendering resistant   to   light   and   air. 

C.  R.  Steinau.     Fr.  Pat.  377,429.  Mar,  30,  1907.     Under 
Int.  Conv.,  Sep.  17,  1906. 

The  lithopone  is  treated  with  from  0-5  to  5  per  cent,  of  its 
weight  of  an  allcali  nitrite  and  the  same  quantity  of  either 
magnesium  carbonate,  zinc  carbonate,  or  metallic  oxides. 
The  materials  may  be  mixed  in  a  moist  condition  at  the 
ordinary  temperature,  or  be  heated  by  steam,  or  simply 
ground  together  in  a  dry  state.  Alkali  nitrite  alone  may 
be  employed  in  the  process.     (Compare  this  J.,  1907,  264.) 

— W.  P.  S. 

Lakes  \from  azo  dyestvffs]  ;    Production  of  coloured . 

Badische  Anilin'  und  Soda  Fabrik.     Fr.  Pat.   378,274, 
May  30,  1907.     Under  Int.  Conv.,  June  11,  1906. 

See  U.S.  Pat.  863,396  of  1907  ;  this  J.,  1907,  1020.— T.F.B. 

Paints  for  hvildings  ';   Process  for  the  manufacture  of . 

Lorincz  Festckgvar  (Topp)  Beteti  Tarsasag.     Fr.  Pat. 
378,363,  May  3l7  1907. 

It  is  stated  that  oils  and  fats  are  rendered  miscible  with 
water  by  the  addition  of  glycerin.  Based  on  this,  a  paint 
vehicle  is  prepared  by  mixing  together  mineral  oil  (40), 
oil  of  turpentine  (30),  crude  alcohol  (8),  ceresin  (5),  paraffin 
Max  (5),  tallow  (1),  wax  (8),  and  glycerin  (1  part).  Fop 
the  ])rei)aration  of  a  matt  paint,  12  ])arts  of  the  above 
vehicle  are  mixed  with  40  parts  of  slaked  lime.  2  parts  of 
ferrous  sulphate,  2  parts  of  an  insecticide,  5  parts  of 
a  colouring  matter,  and  44  parts  of  water.  Paints  of 
varying  degrees  of  brilliancy  may  be  prepared  by  mixing 
the  matt  paint  with  suitable  proportions  of  an  oil-paint 
or  an  enamel-paint. — A.  S. 


(5.)— RESINS,    VARNISHES. 

Patent. 

Wtirtzilite    or    elate  rite  ';      Process   for    producing   fusible 

soluble  products  of .     W.  F.  Doerflinger  and  L.  H. 

Buck,  Niagara  Falls.  Assignors  to  M.  Stine,  New  York, 
and  E.  F.  C.  Young,  Jersey  City,  N.J.  U.S.  Pat. 
864,836,  Sep.  3,  1907. 
WuKTziLiTE  is  heated  with  a  fusible  resinous  substance 
to  a  temperature  of  about  350'  C.  in  the  absence  of  air. 
When  a  homogeneous  liquid  ha.s  been  obtained,  the 
mixture  is  cooled,  and  dissolved  in  turpentine  tmd  linseed 
oil  to  form  a  coating  material. — W.  P.  S. 
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((  .)-INDIA.RUBBER,    &c. 

Murac.     K.  Ring  and  V.  Alexander.     Guinnn-Zoit..  1007. 

.21.  1259— 12«>0. 
Ah  RAi  is  obtained  from  the  latex  of  a  si>eiios  of  the 
Snpntoct'tf.  and  is  desi'ril)ed  as  {Kissessing  juojHMties 
resemblinj:  those  of  rul>l>er.  sjntta-jHMrha,  and  balata. 
The  sanijile  examined  was  ii  i^le  ivddish-brown.  finely 
}x>roiis  mas^s,  and  had  a  sj).  jir.  of  0-',t4.  At  ordinary 
temjvralures  it  had  little  "  elastieity."  and  when  warnied 
to  alxMit  50^0.  beeame  soft  andplastie.  The  sample 
had  the  foUowinkt  coni|HV<ition  : — Water  (and  aromatic 
sul>stances  volatile  at  UXt  C.l.  12-3  ;  mineral  matter  (ash), 
4-3;  organie  impurities.  "»•.");  resins.  .'JT-S,  (of  which  (i-O 
waj;  saponitiable  by  alcoholic  sodium  hydroxide)  ;  gutta- 
like  subtitance,  a-murae  (Schneider  process),  23-1, 
3-  and  y-niurae.  17*0  jxr  cent.  —  E.  W.  I-. 

Patents. 

VulciHUtHg  :  /m/rfs.  in .  \V.  R.  Ormandy.  Warring- 
ton, and  Harvev  Frost  and  Co.,  Ltd.,  London.  Eng. 
Pat.  22  lOo.  Ut.  r..  IWli. 

The  patent  relates  specially  to  the  vulcanisation  of  rubber 
txTTs.  etc..  by  proi^esses  in  which  a  finely-divided  substance 
IS  used  in  contact  with  the  article  to  be  vulcanised,  and  the 
inn)rovements  consi.-t  essentially  in  the  employment 
of  a  linely-divided  metallic  substance,  such  a.s  small  shot, 
ma  a  heat-oarrving  and  pressure-transmitting  substance. 

—A.  S. 

Gum  or  caoiilchouc  ;  Artificial and  methods  of  pro- 

during  the   sanu.     Z.    Olsson,    Upsala,    Sweden.     Eng. 
Pat.  20,4<>4,  Sept.  13.  IDOfi. 

See  Fr.  Pat.  3t>9.717  of  190(5 :  this  J.,  1907,  .3.'iO.— T.  F.  B. 

PUiMir  gubMancf  apfJicahle  as  a  rubber  substitute.  B.  Sauton. 
Fr.  Pat.  37«,465,  Aug.  10,  190G. 

SKBEng.  Pat.  27.016  of  1906;  this  J.,  1907,  1021.— T.  F.  15. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Disinftetion    of    hides    imported   into   the    United   Stales. 
Boanl  of  Trade  J..  Oct.  3,  1907.     [T.R.j 

.\  nRtrnR  ha^  been  i.ssued  by  the  Trea.sury  Department 

at  Washington  stating  that   hide."   taken  from  cattle  at 

abattoirn  in  Great  Britain.  Norway,  and  Sweden,  at  which 

Government   in!>jM*«-tion   i.-   maintained,    will    be  admitted 

without    the    |)ro'li!(tion    of    certificates    of    di.sinfeotion 

therefor.  jirovi<led  th»*  same  are  aecomjjanied  by  a  certi- 

tv    ■  '  by  the  official  Government  inspector  stationed 

''At  at  whi<-h  .-uch  hides  are  taken,  showing 

'f  (laN  from  which  they  were  taken  were  healthy 

at  tbe   time  of  nlaiighter,   and   that  such   hides   are   free 

from  mf»"tion  or  dL«ea«e,  and  also  by  an  affidavit  from 

»'  •     T  '•hijirier  showing  that  such  certificates  refer 

'  ■  »Kal    nide-.    imj>f)rted.     The    hides    of   cattle 

■■'    'hi-    Iriit'-d   .'stal«-!«   to  (Jreat    Britain   and 

■  tely  ill  thi,-.  country  will  also  Ik-  arlmitted 

/    the    |irrKliirtion    of  certificates   of  dis- 

ta(e*.tnHt  ihftfifor.     (See  this  J.,    1907,  978.) 

pAXr.NTs. 

HidfM  and  tkins  ;  ProcrjM  for  tanning .   A.  Weinschenk, 

Mainz,  f^rmany.     Kng.  Pat.  4Wi.'>,  Feb.  2.'i.  1907. 
AfTM'x  «;h  »h#.  naphthoU  are  only  weak  tanning  agents, 
//•  .    ailvantageoimly    be   iixed    if   the   hides 

I   with  an  aldehyde.     Aldehydes  of  the 

•>  ■    ■■ -•  ■       -uch    an    formalflehyde, 

•i  vrogall'il -aldehyde,  rnav 

t-  '  o    fir'-t   .'•aturatcfl    \*jth 

nafihthol.  *nd  Ih'-n,  in  th»-  pre^en^e  of  an  additional 
f(uantit%-  of  th"  naet-nt.  treated  with  the  aldehyde;  or 
'*  iiy  Ik-  made  into  a  [ia.<<te  with 

to  the  prejiared  hide*,  mm- 
14  ..  ..  ,  ...  „..  .  .  .:  ..  ,•  ...|>  ratiirc  of  'Vt  to  3.V  C.  and 
kepc  cootUotly  moTing.— j$.  R  T. 


Sk'in«  :  Process  of  treating .     A.  Granville,  Assignor 

to  The  Fur-Wool  Co.,  Ltd.,  London.  U.S.  Pat, 
866.458,  Sept.  17,  1907. 

See  Eng.  Pat.  16,887  of  1905  ;  this  J.,  1906,  897.— T.  F.  B, 

Jfidrs,  prrvionsl)/  fitted  upon  moulds  or  frames  ;  Tanning 
of  —.    H.  Boiilanger.    Fr.  Pat.  378,103,  May  24,  1907. 

Skins  of  any  kind,  with  the  hair  on  or  off,  are  fixed  upon 
moulds  or  frames  and  ftinned.  However  bent,  the  fibres 
of  the  skin  set  during  tanning,  and  leather  of  a  permanent 
shape  is  obtained. — S.  R.  T. 

Leather  ;  Process  for  treating  the  surface  of in  order 

to  render  it  capable  of  taking  np  colour.  H.  Neumann. 
Ger.  Pat.  178,016,  Sept.  10,  1903. 

Zinc  dust  is  spread  over  the  surface  of  the  leather,  which 
is  then  treated  with  an  alkali  sulphite  solution,  rinsed, 
and  exposed  to  the  air  or  immersed  in  a  weak  acid  solution 
to  destroy  the  yellow  coloration  iirodriccd  by  the  sulphite. 
It  is  then  washed,  treated  with  a  hot,  concentrated 
solution  of  alkali  sul])hite,  and  again  washed. — A.  S. 

Glue  and  gelatine  ;  Process  and  apparatus  for  obtainiug 

from  glue-materials  in  the  form  of  powder  or  grit^^. 

O.  Schneider,  Miinchcn-Gern,  Germany.  Eng.  Pat. 
19,848,  Sept,  6,  1906. 

Claim  is  made  for  an  apparatus  which  prevents  caking 
during  the  extraction  of  glue  from  bones,  fleshings,  etc. 
The  apparatus  consists  essentially  of  two  horizontal 
cylindrical  pipes  with  semi-circular  ends  heated  by  means 
of  a  steam-jacket,  and  jjrovided  with  manholes  for  charging 
and  discharging.  By  means  of  a  propeller  the  mixture  of 
water  and  pulverised  glue  material  is  driven  through 
the  ))ipes  in  a  horizontal  circulating  current,  whirling  in 
vertical  planes,  the  process  being  advantageously  carried 
out  under  a  vacuum.  The  process  may  be  varied  by 
alternately  spreading  out  the  glue  materials  in  thin 
layers  on  sieves  and  exposing  them  to  the  action  of  steam. 
and  subjecting  them  to  the  above  process  of  lixiviation. 

— S.  R.  T. 

Ossein  ;  Treatment   of .     A.    Helbronner  and   E.    A. 

Vallee,  Paris.  Eng.  Pat.  20,548,  Sept.  15,  1906.  Under 
Int.  Conv.,  Sept.  26,  1905. 

See  Fr.  Pat.  361,796  of  1905  ;  this  J.,  1906,  1227.— T.  F.  B 


XV.— MANURES.  &c. 

Plu/sphoric   acid;  Determination   of volumetriculhj. 

\\.  D.  Richardson.      See  XXIII. 

Patents. 

Xitrogen-gathering  bacteria  ;  Process  of  growing  and  dis- 
tributing   .      G.  H.  Earp-Thomas,  Toronto,  Canada. 

U.S.  Pat.  865,965,  Sc]).  10,  1907. 

The  process  consists  in  inoculating  a  teed  with  a  cultuie 
composed  of  a  mixture  of  nitrogen-gathering  bacteria, 
planting  the  seed  in  a  sterilised  medium  contained  in  a 
closed  vessel,  allowing  the  plant  to  grow  in  the  said 
ve.ssel,  and  at  the  same  time  su])plying  it  with  water 
and  air  through  a  suitable  air-filter  in  the  side  of  the 
vessel.  .\  nodule  is  then  removed  from  the  plant  ajid 
used  for  inoculating  a  medium  c-ontained  in  a  distributing 
recey)tac|e  ;  th(!  medium  thus  inoculated  is  covered,  after 
the  ciiltun^  has  flevelojjcd,  bv  a  "  liquid,"  and  the  recc])- 
tade  i.s  dosed.  (See  also  Eng.  Pat.  15,949  of  1906; 
thi.-,  J.,  1907,  979.)— W.  P.  S 

Pi  at   and   prat-hogs  ;     Method   of   treatment   of   — — .     A. 
.Miintzand  A.  C.  Girard.     Fr.  Pat.  377,71  l,.Jidy  18,  1906. 

TiiE  object  of  the  invention  is  to  obtain  the  nitrogen  of 
the  yieat  in  the  form  of  ammonia,  with  a  view  to  preparing 
ammonium  salts  for  use  in  agriculture  or  industry,  and  to 
transform  thee  salts  into  nitrated  products  with  the  aid 
of  nitrifying  fermentB.     The  dried,  coarsely-ground  peat 
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Manure,    or    materials    for    industrial    use ;     Process    of 

manufacturing .     A.  E.  Vasseux.     Fr.  Pat.  377,703, 

May  11,  1907. 

Organic  by-prodiict.<  such  as  nitrogenous  liquors  and 
matter.^,  the  waste  of  sugar  factories  or  distilleries,  or 
wool-washing  liquors,  etc.,  are  concentrated,  with  or 
without  addition  of  lime,  at  a  temperature  not  exceeding 
180''  C.  The  resulting  ma^s  is  dried,  and  the  product  is 
ground  with  water,  with  addition  of  acids,  such  as 
pyroligneous  acid,  or  acid  salts,  or  of  substances  containing 
tannin,  alum,  or  other  astringent.  By  filtration,  a 
solution  containing  potassium  and  sodium  salts,  etc., 
(which  may  be  set  to  crystallise)  is  obtained,  and  a  residue 
of  nitrogenous  organic  matters,  which  may  V)e  dried  for 
application  as  a  manure. — E.  S. 

Animal  and  faecal  matters  ;    Apparatus  and  process  for 

treating h/  means  of  svlphuric  acid.     J.  Brossard. 

Fr.  Pat.  378,055,  May  23,  1907. 

The  animal  matter,  such  as  bones  and  meat,  or  faeces. 
is  heated  with  one-half  of  its  weight  of  sulphuric  acid 
'53''  B.)  for  3  hours  in  a  clo.-ed  vessel,  tlic  movable  lid  of 
the  latter  being  rendcicd  gas-tight  by  means  of  a  water- 
lute.  The  ga>cs  formed  duriug  the  heating  arc  conducted 
through  a  pipe  leading  from  the  to])  of  the  vessel  to  a  second 
vessel  containing  water,  .\fter  skimming  off  the  oily 
layer  from  the  treated  material,  the  latter  is  run  into  a 
tank  where  it  is  mixed  with  ground  ])hos])hate  in  the  pro- 
portion of  2  parts  of  phosphate  to  3  jiarts  of  material, 
a  quantity  of  sodium  carbonate  equal  to  one-tenth  of  the 
weight  of  the  bones,  etc.,  being  also  added.  The  mixture 
is  then  dried  in  a  doublc-wallcd  oven,  rlevised  with  the 
object  of  economising  the  fuel  needed,  and  the  dry  product 
is  used  as  a  manure. — W.  P.  S. 

Manure  from  atmospheric  nilroqfn  :    Process  for  making 
a .     L.  Roth.     Fr.  Pat.  378,390,  June  1,  1907. 

See  Eng.  Pat.  12,741  of  1907;  this  J.,  1907,  1022.— T.  F.  B. 


is  distilled  with  the  aid  of  superheated  steam,  w'herebv 
most  of  the  nitrogen  is  obtained  in  the  form  of  ammonia, 
with  production  also  of  water-gas,  and  of  tar,  pyroligneous 
substances,  etc.  The  condensed  ammoniacal  liquors, 
containing  most  of  the  ammonia  in  the  form  of  carbonate, 
are  concentrated  by  distillation,  and  then  caused  to  react 
with  sodium  chloride  and  carbon  dioxide,  in  a  suitable 
aqjparatus,  to  obtain  sodium  bicarbonate  and  ammonium 
chloride.  The  sodium  bicarbonate  separates  and  is 
filtered  off,  dried,  and  calcined,  any  ammonia  bein^ 
recovered,  and  the  carbon  dioxide  utilised  in  the  preceding 
operation.  The  mother-liquors  are  distilled  to  recover 
ammonium  carbonate,  then  concentrated  at  100^  C. 
until  the  bulk  of  the  sodium  chloride  separates,  and  from 
the  residual  solution,  ammonium  chloride  can  be  obtained 
by  crystallisation  in  a  condition  suitable  for  use  in  agri- 
culture. The  ammoniacal  liquors  from  the  distillation 
of  the  peat  may  also  be  utilised  for  the  manufacture  of 
nitrated  products  by  the  use  of  nitrifying  organisms. 
Peat,  divided  into  pieces  to  allow  of  fiee  circulation  of 
air,  is  impregnated  with  a  thin  paste  of  calcium  carbonate 
containing  small  quantities  of  phos])hatcs  and  other 
substances  necessary  for  the  growth  of  the  micro-organisms, 
and  is  then  piled  up  on  a  cement  floor,  and  inoculated 
with  a  preparation  of  the  nitrifying  ferments.  The  dilute 
ammoniacal  liquor  is  passed  over  a  number  of  such  heaps 
in  succession  or  repeatedly  over  the  same  heap,  with 
addition,  as  required,  of  ammonia,  until  it  becomes 
sufficiently  concentrated  in  nitrated  products.  Or, 
ammoniacal  liquor  may  be  added  gradually  so  as  to  keej» 
the  mass  of  peat  in  a  moist  condition,  whereby  nitrated 
products  are  formed  in  the  heap,  and  may  be  recovered 
by  lixiviation.  In  either  case  the  process  is  carried  out 
in  the  dark,  under  cover,  and  at  a  t<'mperature  of  about 
30^  C.  It  is  stated  that  nitric  acid  free  from  chlorine 
compounds,  and  hence  specially  suited  for  the  manu- 
facture of  explosives,  may  be  obtained  from  the  nitrated 
products  (calcium  nitrate)  prepared  in  this  manner. — A.  S. 


XVI.— SUGAR,   STARCH,    GUM.    &c. 

Sugar  juices  and  molasses  ;   Treatment  of u-itk  calcium 

aluminium  silicates,  and  the  ((ualiti/  and  properties  of 
the  syrups  thus  obtained,  with  special  reference  to  the 
solubility  and  crystallising  power  of  the  sucrose  contained 
therein.  H.  Claa.ssen.  Z.  Ver.  Deut.  Zuekerind.,  1907, 
931—946  (see  this  J..  1907,  215). 

The  author  has  made  exjjcriments  on  the  filtration  of 
molasses    and    massecuite      through    calcium-aluminium 
silicate   (known   commercially   as    "  Calcium-Permutit  "), 
in  order  to  determine  the  practicability  of  the  process. 
The  molasses  were  diluted  with  an  equal  volume  of  water 
and  the  massecuite  was  made  up  to  a  solution  of  40"  Brix. 
Quantities   of  these   solutions,   equivalent   to   4   kilos,    of 
undiluted  molasses  and  2  kilos,  of  undiluted  massecuite. 
were  filtered  through  2  kilos,  and  i  kilo,  resjicctively,  of 
the  double  silicate.     In  each  case,  the  height  of  the  filtering 
layer  was  50  cm.,  and  the  liquids  filtered  through  in  about 
1 — 1|  hours.     The  temperature  of  the  solution  which  had 
passed  tlu-ough  the  filter  was  6.")°  C.     The  following  results 
were  obtained  from  the  investigation  of  the  filtrates  :  — 
In  the  ])rocess  of  filtration  adopted  by  the  author,  about 
half  of  the  alkali  (potash  and  some  soda)  is  replaced  by  an 
equivalent  ((uantity  of  lime,  with  the  result  that  the  ash- 
content    is    decreased    and    the    purity    coefficient    corre- 
spondingly increased.     The  silicate  treatment  has.  how- 
ever,  no   other  action  ;     in   particular,    the   quantity   of 
organic   non-sugar   is   not   reduced.     As   a   result   of   the 
replacement  of  potassium  by  calcium  salts,  the  syrups  are 
much  more  viscous,  especially  at  low  temperatures,  after 
filtration  than  before  ;    owing  to  the  fact  that  they  froth 
very    readily,    the    filtered    juices    and    syrups    are    very 
difficult  to  boil,  and  evaporation  ceases  when  they  still 
contain  a  relatively  large  quantity  of  water.     The  sucrose 
is  decidedly  less  soluble  in  the  filtered  syrup  than  in  the 
original  syrup  or  molasses  ;    hence  the  concentration  of 
filtered  syrups  need  not  be  carried  so  far  as  in  the  ca.se  of 
unfiltered  svrups  ;  s|3ecial  care  must  be  taken  that  a  strong 
supersaturation  at  low  temperatures  is  avoided,  otherwise 
the  high  viscosity  of  the  syrup  will  prevent  crystallisation. 
The  increase  in  solubility  of  the  sucrose  with  rising  temjjera- 
ture  is  not  much  more  rapid  in  the  case  of  filtered  solutions 
than  in  the  case  of  pure  sucrose  solutions  ;    since  also,  the 
viscosity    of   the    filtered   syrups    decreases    very    rapidly 
with  increasing  temperature,  such  syrups  crystallise  best 
at  comparatively  high  temperatures.     The  slight  increase 
in  the  yield  of  sugar  obtained  by  filtration  through  calcium- 
aluminium    silicate  would    not.  in  the   author's    opinion, 
cover  the  cost  of  this  process ;   moreover,  under  practical 
conditions,   the  increase  in  yield  might  not  be  obtained 
owing  to  the  difficulty  of  boiling  the  syrup  and  maintaining 
the   conditions   requisite   for  crystallisation.     At   present, 
also,  it  seems  very  doubtful  whether  it  would  be  profitable 
to  work   up   the    potassium  salts    present   in   the   liquor 
obtained  by  treating  the  exhaustecl  silicate  with  calcium 
chloride.— L.  E. 

Reducing    sugars ;     Determination    of ,    with    special 

reference  to  dextrose  and  lacrulose.  L.  Pellet.  Bull. 
Assoc.  Chim.  Sucr.,  1907,  25,  125—127. 
The  author  recommends  the  use  of  invert  sugar  solutions 
for  standardising  copper  solutions  and  for  determining 
the  reducing  powers  of  various  sugars.  The  analysis  of  a 
mixture  of  two  reducing  sugars  may  be  cffccterl  by  deter- 
mining the  polarisation  of  the  mixture  and  the  reducing 
sugar-content  calculated  a,s  invert  sugar.  The  amounts, 
.c  and  y,  of  the  reducing  sugars  may  then  be  obtained 
from  the  equations  : 

p.r  +  p'  y  =  P     (1) 
r  r  +  r'  y  =^  K     (2) 

in  which  p  and  p'  are  the  ratios  of  the  rotntion.s  of  the  two 
reducing  sugars  to  that  of  sucro.se,  r  and  r'  are  the  ratias 
of  the  reducing  jtowers  of  the  two  reducing  sugars  to  that 
of  invert  sugar,  P  is  the  polarisation  of  the  mixture  (referred 
to  100  grins.),  and  K  is  the  reducing  sugar  content  of  the 
mixture  calculated  in  terms  of  invert  sugar.     The  author 
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pives  the  following:  table  of  ratios  of  the  rotation  of  la^vulose 
to  th»t  of  sucrose  at  various  temperatures  and  ooncen- 
tnttions :  — 


Contfutration. 

•c. 

»% 

2% 

3%          4% 

1 

5% 

10   % 

25   % 

15 
30 

1-S84 
1-341 

1-257 

i-;;i*5 

1-343 
1-HOl 
1.25» 

1-387 
1-345 
1-303 
1-261 

1-389 
1-346 
1-304 
1-262 

1-390 
1-348 
1-306 
1.264 

1-398 
1-3.S6 
1-314 
1-272 

1-442 

1-380 
1-338 
1-296 

crystallises  with  the  sugar,  thereby  lowering  the  value  of 
the  latter.  It  is  difficult  to  determine  the  loss  of  sugar 
in  the  form  of  molasses,  and  hence  it  is  difficult  to  ascertain 
the  effect  of  sodium  bisulphite  on  the  amount  of  this  loss. 
Since  the  bisul]>hitc  added  to  the  diffusion  juice,  and  the 
sulphurous  acid  em]>loyed  in  sulphitation,  undergo  oxida- 
tion to  a  considerable  extent,  experiments  on  the  acti^  n  of 
bisulphite  on  the  crystallisation  of  the  sugar,  should  be 
performed  with  a  mixture  of  sodium  sulphite  and  sulphate 
(about  equal  parts).  Of  course  addition  of  sodium  bisul- 
phite to  the  diffusion  juice  lessens  the  value  of  the  saline 
matter  in  the  molasses. — L.  E. 


In  the  case  of  a  mixture  containing  sucrase,  dextrose  and 
IvvuUv^e  the  sucrose  must  of  coui-se  be  determuied  hi^t 
(ClerKct)':  in  such  a  ca-^^e.  V  in  ecpiation  (1)  would  be 
the  difTert-nce  between  the  total  polarisation  and  that  due 
to  the  -lucrose.     (See  also  this  .1..  mn\.  44«.)— L.  L. 


Reducing  siKj'tr.* 
S.  R.  Benedict 


Jkttctiim    and  detcniiiiiafion    of . 

J.  of  Biol.  Chem..  1907,  3,  101—117. 
Ir  a  1  ner  cent,  solution  of  dextrose  be  boiled,  for  about 
I  minute  with  a  10  per  cent,  solution  of  potassmm 
hydroxide  and  the  resulting  liquid  cooled  to  room  tempera- 
ture the  sugar  loses  its  reducing  powei.  wherea^  lacto.'^e 
after  a  similar  treatment,  will  reduce  even  cold  Fehlmg  s 
solution  On  the  contrarv.  both  of  the  liquids  obtained 
on  boiling  dextro>e  or  lactose  solution  with  sodium  car- 
bonate  reduce  Fehling's  solution  in  the  cold  Lactc^e 
mav  consequently  be  detected  in  presence  of  dextrose  bv 
hoiiine  .tronely  "for  one  minute.  5  c  c.  of  a  O-o-l  jx-r 
cent  solution  of  the  sugar  with  half  the  quantity  of  a 
10  per  cent,  solution  of  i^tassium  hydroxide.  1  he  liquid 
after  cooling  will  give  immediately  a  considerable  pre- 
cipitate with  Fehlings  solution  if  lactose  be  present 
The  author  uses  the  followine  reaKcnts,  which  are  stated 
to  be  rapable  of  detecting  0-0000.5  per  cent,  of  dextrose 
in  solution.  A.  6«»-3  grms.  of  cop,)er  sulphate  crystals 
db-olved  in  water  and  made  up  to  1  litre.  B.  34b  grms.  ot 
Rochelle  «alt  and  200  grms.  of  anhydrous  sodmm  carbonate 
dL-".olved  in  water  and  made  wy  to  1  litre.  Immediately 
before  u«e.  equal  parts  of  the  two  solutions  are  mixed 
tottether.  and  the  whole  Ls  diluted  with  an  equal  volume 
of  water. 
Suanr  products  ;  Comparative  studies  of  the  results  obtained 

u-ilh    t-arious  cane defecated  and  decolorised  with 

n'utral  lead  acetate  and  with  bleaching  powder.  J. 
Z-imaron  and  J.  S.  Gongora.  Bull.  Assoc.  Chim.  Sucr., 
19<»7.  25.  127—132. 
The  authors  have  compared  the  influence  of  neutral  lead 
acetate  and  of  bleaching  powder  on  the  polarisation  of 
cane  juicen  and  niafwecuites  at  various  stages  of  manufac- 
tare.  In  all  canes,  the  polarisations  of  the  solutions  treated 
with  n«-utral  U-ad  acetate  were  lower  than  those  obtained 
with  bleaching  powder,  and  the  differences  inci eased 
with  the  amount  of  reducing  substances.  In  the  case  of 
the  Mmpleti  of  cane  juices  taken  at  various  stages  of  manu- 
facture, the  average  difference  Vn-twctn  the  two  polarisa- 
tionii  wan  found  to  range  iK-t  ween  HKUind  1 -.50  per  100  part*; 
ol  ragar  ;  with  the  maB-Hecuites  of  the  first,  second,  and  third 
jetii.  the  avrragf  diffen-nces  were  found  to  be  1-31.5,  1 -9S(), 
Mid  •'>-.51  ri-f«[ief  lively.  With  some  cane  products  treated 
with  bU-a/  hing  |K>wder,  filtration  iH  sometimes  very  slow 
^„^  tf.p  f?itr!»t.-  ~^)m«-what  turbid  ;  in  muth  cases,  the  author 
ff,  Iditionofl — -2  c.c.  of  neutral  lead  acetate 

I,,  viouMy  tr«-at<-d  with  bleaching  powder  ; 

exi,.  fmi- i.i-    (»ho%m   that   the   results  obtained  are 

identical  with  tho»»e  obtained  when  bleaching  powder  alone 
i«  oaed.  —  L.  K- 

MoUuMM  :    Influfnef.  of  todium  bisulphite  on  the  proportion 

„f .     H.   Pellet.      Bull.   A«»oc.  Chim.  Sucr.,    15)07, 

25.  H7— 02. 
.\.    .   r.„,.,\v   for   the  (Volution  of  gas  in  the  diffusion 
),  •  ic  it  KometimeM  uned.    The  author 

y,,  u  the  effect  of  this  salt  on  the  yield 

a,  ,f    the   .-.agar  ;    his  chief  conclusions  are  as 

if,  dinm    bimilphtt*-.   added   to  a   syrup   of  pure 

wjgAr.  <!rnf-T  increaaea  the  \m%  of  nugar  in  the  crystal- 
Itafction  (owing  to  the  retention  of  water  by  the  Halt),  or 


Molasses  ;    Quantity  of produced  per   100   kilos,   of 

canes  or  beetroots.     H.  Pellet.    Bull.  Assoc.  Chim.  Sucr., 
1907,  25,  93—97. 

A  STUDY  of  the  manufacture  of  sugar  in  Egypt,  has  led 
the  author  to  conclude  that  for  a  given  factory,  using  a 
given  process,  the  quantity  of  molasses  produced  per 
100  parts  of  canes  does  not  vary  much  in  spite  of  a  decided 
variation  in  the  purity  of  the  juices  and  manufactured 
products.  The  author  also  quotes  some  experiments 
made  by  F.  Sachs  on  Belgian  and  Dutch  massecuites,  and 
some  experiments  made  by  himself  in  French  sugar 
factories,  which  show  that  the  loss  of  sugar  in  the  form  of 
molasses  is  fairly  constant  in  spite  of  considerable  variations 
in  the  sugar-content  of  the  beetroots.  The  author  points 
out.  however,  that  sugar  cane  grown  on  irrigated  soil  con- 
tains more  mineral  matter  than  that  grown  under  natural 
conditions,  and  the  same  is  true  of  beetroots.  Again, 
the  amount  of  sugar  lost  in  the  form  of  molasses  varies 
from  one  year  to  another,  even  with  the  same  method 
of  working.  Hence,  in  determining  the  influence  of  a 
substance  such  as  sodium  bisulphite  on  the  loss  of  sugar, 
numerous  experiments  must  be  made.  (See  preceding 
abstract.) — L.  E. 

Molasses  ;  Precipitation  of  lavulose  by  basic  lead  acetate  in 
presence  of  the  foreign  organic  and  mineral  substances 

contained  in  cane  and  beetroot .     H.  Pellet.    Bull. 

Assoc.  Chim.  Sucr.,  1907.  25,  102—105. 

Previous  experiments  have  shown  :    (1).  that  basic  lead 
acetate    affects  the  polarisation  of  Isevulose,    the   normal 
polarisation    being   restored    by   addition  of  acetic  acid; 
(2),  in  the  case  of  cane  juice  and  molasses,  basic  lead  acetate 
causes  a  precipitation  of  the  laevulose  and,  to  a  less  extent, 
of  the  dextrose  (see  this  J.,  189G,  831;   1897,  1038.).     B. 
Minz  has  stated,  however,  that  these  sugars  are  not  ])recipi- 
tated  by  basic  lead  acetate,  and  that,  if,  in  certain  cases, 
reducing  substances  arc  precipitated,  they  are  substances 
other  than   dextrose   or   laevulose.     The   author  has  now 
made  further  experiments  which  confirm  his  earlier  results. 
Basic  lead  acetate  was  found  to  lessen  the  reducing  sugar- 
content  of  a  sample  of  cane  molasses  by  25  per  cent,  in  the 
maximum,  and  of  an  artificial  beetroot  molasses  (prepared 
by  adding  dextrose  and  laevulose  to  the  non-sugar  of  beet- 
root molasses  freed  from  reducing  substances)  by  8-1   jier 
cent.     The  author  points  out  that  in  some  of  his  experi- 
ments, Minz  used  comparatively  pure  Russian  sugar  which 
[    had  been  stored  for  a  long  time,  and  had  thus  undergone 
j    a  partial  conversion  into  invert  sugar  ;    the  absence  of  non- 
'    sugar  would  account  for  the  non-precipitation  of  reducing 
sugars.    Alinz's  experiments  with  colonial  sugars  containing 
;    non-sugar,     confirmed     the     author's    ex|)eriiiients.     Tlie 
j    author  also   ])oints  out  that  variations   in   the  amount  of 
reducing  sugars  precipitated,  are  due  to  variations  in  the 
nature  and  amount    of  the  non-sugar  in    molasses    from 
j    various  sources. — L.  E. 

'    Molasses  ;    Influence  of  non-sugar  of  beetroot on  the 

brix  readings  arrording  to  the  dilution  Experiments 
I  with  various  viriasse.H  from  distillery  and  sugar  refinery 
molasses.  H.  Pellet.  Bull.  Assoc.  Chim  Sucr.,  1907, 
I       25,  107—112. 

In  determining  the  dry  substance-content  of  molasses, 
'  owing  to  the  fact  that  the  solution-density  of  the  non- 
I  .sugar  differs  from  that  of  the  sugar,  it  is  necessary,  a."  a 
'    general  rule,   to  multiply   the   Brix  degrees  corresponding 

to  the  non-Hugar  by  0-!).  The  author  has  made  experiments 
I    to  determine  if  this  factor  remains  constant  with  varying 
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degrees  of  dilution.  Distillery  vinasse  and  molasses  freed 
from  sugar  were  employed.  In  both  cases  it  waH  found  that 
only  a  slight  variation  in  the  factor  was  caused  by  diluting 
the  solutions  five  times.  Thus,  the  apparent  purities  of 
a  sample  of  molasses,  obtained  by  using  the  two  factors 
were  C2-1  and  62-4  respectively.  Since,  in  practice,  the 
range  of  dilution  is  much  less  than  the  above,  and  the  non- 
sugar  onlv  averages  about  37  per  cent,  of  the  total  dry 
matter,  the  error  introduced  by  assuming  that  the  factor 
is  constant,  is  negligible. — L.  E. 

Starches  ;    Specific  gravities  of  various .      E.   Parow, 

Ellrodt.  und  F.   Neumann.     Z.  Spiritusind.,    1907,  30, 
432. 

The  mean  results  obtained  are  given  in  the  following 
table  :  — 


Stare!)  from  : 


Sp.  jrr.  of  anhy- 
drous starch  in : 


Water. 


Sp.  gr.  of  hydrated  starch  in 


Por  cent. 

Per  cent. 

nf  water 

of  water 

in  the 

sp.gj. 

in  the 

starch. 

starch. 

Potatoes     . . 

Wheat    

Maize      .... 
Rice    


18-72 

]-463 

1-048 

1-513< 

19-:!5 

l'i36 

20-14 

1-453 

13-. 38 

1-515 

1-629 

1-502J 

13-80 

1-496 

14-60 

1-492 

1-499/ 

11-06 

1-522 

1-623 

12-88 

1-504 

I 

14-36 

1-490 

( 

11-92 

1-514 

1-620 

1-504 

13-10 

1-500 

1 

14-14 

l-.iOl 

15-03  1-361 

|- 13-90  1-365 

12-00  1-378 

14-03  '  1-360 


— T.  H.  P. 

Sugar  production  of  France   in   1906-7.     Board  of  Trade 
J.,  Oct.  3.  1907.     [T.  R] 

The  "Journal  Ofiiciel  "  of  13th  September  contains 
statistics  of  the  production  of  sugar  in  France  during  the 
period  1st  September,  190fi  to  31st  August,  1907,  from 
which  it  appears  that  the  number  of  sugar  factories  in 
France  was  273,  as  against  292  in  1905-6,  the  total 
amount  of  sugar  despatched  from  the  factories  (expressed 
in  terms  of  refined  sugar)  being  752,733  metric  tons,  as 
compared  with  1.044,197  tons  in  1905-6.  The  raw 
material  supplied  to  the  factories  amounted  to  65,004,263 
hectolitres  in  1906-7,  as  compared  with  97,904,142 
hectolitres  in  1905-6. 

Sugars  ;   Oxidation  of by  cupric  acetic  acid  mixtures. 

A.  P.  Mathews  and  Hugh  McGuigan.     Proc.  Soc.  Exp. 
Biol.  Med.,  March  10,  1907. 

The  addition  of  acetic  acid  to  cuprjc  acetate  diminishes  . 
its  speed  of  oxidation  so  that  one  sugar  after  another 
ceases  to  be  oxidi.sed  at  a  rapid  rate  as  more  acid  is  added. 
The  amount  of  acid  necessary  to  add,  to  check  oxidation 
to  any  rate,  depends  on  the  concentration  of  the  acetate  ; 
the  more  concentrated  the  acetate  the  more  acid  is  required. 
The  results  showed  that  according  to  the  amount  of  acid 
neccs.sary  to  check  oxidation,  the  sugars  arc  arranged  : 
Laevulose  (most),  galactose,  dextrose,  maltose,  lacto.se. 
Solutions  of  different  concentrations  of  acetate  were 
prepared  which  would  just  fail  to  oxidi.se  laivulo.se  to 
a  visible  reduction  of  cuprous  oxide  on  one  minute's 
boiling.  Similar  .solutions  were  prei)ared  for  the  different 
sugars.  Each  of  these  solutions  for  any  given  sugar  of 
I  per  cent,  concentration  had  the  same  speed  of  oxidation. 
The  cupric  ions  in  these  solutions  were  measured  by  the 
E.M.F.  developed  between  the  solution  and  a  plate  of 
copper.  The  hydrogen  ions  were  determined  by  inversion 
tests.  From  these  figures  the  result  appeared  that  in 
all  solutions  oxidising  with  the  same  speed,  the  decom- 
position of  the  cupric  oxide  in  the  solution  was  a  constant. 
For  the  different  sugars  the  following  decomposition 
potentials    were    obtained    in    those    solutions    just    not 


oxidising  to  a  visible  extent  on  one  minute's  boiling  : — 
Laevulose,  0-583  volts  ;  galactose,  0-562  volts  ;  dextrose. 
0-558  volts  ;  malto.se,  0-532  volts  ;  lacto.se.  0-519  volts. 
The  constancy  of  the  decomposition  potentials  shows 
that  for  the  same  rate  of  oxidation  of  any  single  sugar  by 
different  concentrations  of  cupric  acetate,  the  product  of 
the  concentration  of  the  cupric  ions  and  the  oxygen  ions 
is  a  constant.  The  fact  that  for  the  .same  rate  of  oxidation 
in  the  different  sugars  this  product  varies,  shows  that 
the  percentage  of  dissolution  into  reactive  products  in 
the  different  sugars,  varies,  and  in  fact  the  laevulose 
dissociates  most,  then  galactose,  dextrose,  maltose  and 
lactose  in  a  diminishing  order.  Preliminary  observations 
indicate  that  for  the  .same  rate  of  oxidation,  the  product 
of  CuO  X  dis.sociated  sugar  molecules,  is  a  constant.  The 
oxidising  potential  of  all  cupric  solutions  is  a  constant ; 
these  solutions  differ  only  in  their  rate  of  oxidation. 
Acid  cupric  sulphate  is  reduced  by  dextrose,  laevulose,  &c., 
but  at  a  very  slow  rate.  The  constancy  depends  on  the 
constant  ionic  potential  of  the  cupric  ions  regardless  of 
their  concentration,  i.e.,  668  volts.  The  superior  speed 
of  action  of  a  Fehling's  solution  over  a  cupric  acetate 
solution  is  due  to  the  enormously  greater  concentration 
of  oxygen  ions  (hydroxyl  ions)  in  the  solution,  and  also 
to  the  fact  that  the  dissociation  of  the  sugar  molecule 
into  active  particles  is  enormously  greater  in  an  alkaline 
than  an  acid  medium.  The.se  facts  show  why  it  is  that 
the  sugars  are  oxidised  and  fermented  by  the  tissues, 
by  moulds,  and  bacteria,  at  different  rates.  A  cupric 
acetate  acetic  acid  mixture  of  proper  concentration  will 
show  the  same  selective  action  toward  laevulose  that  many 
bacteria  show  and  oxidise  the  laevulose  almost  completely 
before  the  dextrose  is  attacked. 

Patents. 

Sucrate  of  lime  ;  Apparatus  for  ynaking  — — .     E.  Morrison, 

Fort  Collins,   Colo..    Assignor  to  The   American   Sugar 

Refining    Co.,    Jersev    Citv,    X.J.     U.S.    Pat.    865.793. 

Sept.  10,  1907. 

The  apparatus  consists  of  a  tank  provided  with  a  cooling 

chamber,  a  well,  and  a  mixing  chamber  situated  above  the 

cooling    chamber,    with    a    propeller    for    circulating    the 

molasses  solution  through  the  well  and  cooling  chamber. 

(See  U.S.    Pat.   861,893  of  1907;    thi.s  J.,     1907.    1023.) 

The  walls  of  the  well  are  solid  and  extend  above    the  top 

of  the  cooling  chamber,  and  the  top  of  the  well  is  covered 

by  a  perforated  cap. — W.  P.  S. 

Liquids  {oils,  sugar  juice,  etc.]  ;  Process  for  purifying ■ 

[bi/  treatment  uitk  zinc  and  plumbago].  T.  Macherski 
and  E.  Koperski.  Fr.  Pat.  377,700,  May  11,  1907. 
Se".  XII. 

Xanthates  of  certain  carbohydrates  ;  Manufacture  of . 

C.  F.  Cross  and  J.  F.  Briggs,  London.     Eng.  Pat.  20,638, 

Sept.  17,  1906. 
See  Fr.  Pat.  370,.'505  of  1906  ;  this  J.,  1907,  267.— T.  F.  B. 


XVII.— BREWING,   WINES,  SPIRITS,  &c. 

Mall ;  Oermiruitive  capacity  of .     D.  P.  Hoyer.    Woch. 

f.  Brau.,  1907,  24,  515—516. 
Referring  to  the  observations  of  Sautner  (this  J.,  1907, 
982)  on  the  germinative  capacity  of  nuilt,  the  author 
states  that  he  has  studied  the  question  for  some  year.". 
He  cannot  confirm  the  statement  that  the  growth  of 
mould  during  the  test  is  an  indication  that  the  malt 
has  been  cured  at  a  temi)erature  below  65'  C.  He  found 
that  high-cured  malts  with  little  or  no  germinative 
capacity  became  mouldy  far  more  readily  than  vigorously 
germinating  malts  of  "the  I'il.sen  type.  The  tendency 
to  mouidiness  depends  j)robably  not  .so  much  on  the 
curing  temp'^rature  as  on  the  treatment  afterwards.  In 
order  to  prevent  mouldines.s.  the  nuiits  were  steeped  in 
a  1  per  cent,  .solution  of  sodium  carbonate  at  35'  C.  and 
were  afterwards  moistened  with  a  0-5  jier  cent,  solution 
of  the  sau\e.  (Jcrmiiiation  was  carrii  d  out  in  sterilised 
flannel    >*Tapper8   which    were    laid   on   glass   plates   in   a 
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sterilised  cupboard  at  the  ordinary  temperature.  The 
tests  were  conducted  for  S — 10  day.  A  Inrjre  number 
of  res\i!t.<  are  sumuiarised  in  the  following  table  : — 


I'nlour  o(  laboratory 
wort  (Ktrliii  scalo). 


Number  of 
samples. 


Germlnative  capacity 


Maximum. 


Mean. 


' 

per  cent. 

per  cent. 

0.15—0-2 

50 

74-6 

18-2 

it-25— 0-:i 

36 

57-2 

10-17 

«.:t5 — 0-^ 

2S 

25-4 

2-3 

l»-45— o-e 

50 

6-0 

11 

0-65— 0-8 

1  0 

5-6 

0-9 

0-8.1— 1-0 

44 

4-2 

0-8 

Owr  1-0 

17 

2.0 

0-3 

With  Munich  malts  (over  0-4'^  colour)  abnormally  high 
results  indicate  cither  irregularities  of  temi)crature  on 
the  kiln  or  blending  with  pale  malts.  In  the  case  of 
low-dried  malts,  tin-  result  depends  on  the  time  of  kilning 
as  well  as  on  the  temperature.  Scotch  malts  which  are 
cured  very  slowly  have  a  germinative  capacity  higher 
than  that  of  malts  which  are  cured  ra])idly  to  the  .«iame 
degree  of  colour.  Storage  in  closed  bottles  generally  raises 
the  germinative  capacity  of  the  samples. — J.  F.  B. 

Yea^  ;  The   physiological  condition   of .     H.    Lange. 

Woch.  f.  Brau.,  1907,  24,  417— 4'21.  433—436,  445—449, 
457 — it»3,  474 — 176,  489—491,  505—515,  521—524. 
The  phy.«iological  condition  of  yeast  i.s  determined  by 
the  pro|K)rtions  and  activity  of  its  constituent  enzymes. 
These  are  .subject  to  variation.?,  according  to  the  tem- 
perature during  storage  and  active  fermentation,  the 
avration.  the  nutrition,  and  the  pre.sence  of  certain  stimu- 
lating substances.  By  the  above-named  influences  actin" 
in  a  favourable  direction,  the  fermentative  work  done  by 
a  given  numlx-r  of  cells  in  a  given  time  may  be  increased 
many  times  ovfr.  Bottom-fermentation  yeasts  are 
generally  more  amenable  to  changes,  both  favourable 
and  unfavourable  than  top-fermentation  yeasts.  The 
author  estimated  the  quantitative  relations  of  the  zymase 
by  determining  the  fermentative  power  by  Hayduck's 
method.  In  certain  cases  also,  the  zjmase  contents  were 
mea.sured  by  determining  the  activity  of  the  cell  juices 
expres.«ed  from  the  yeast.  During  storage  of  pressed 
yeast,  the  zyma.se  contents  increa.se  up  to  a  maximum 
fKjint  and  then  decrea.se  ;  thi.s  ma.ximum  jmint  and  the 
period  in  which  it  is  reached  depend  on  the  temperature. 
The  changes  are  slower  and  the  maximum  point  is  higher, 
th«-  lower  the  temi>erature  of  storage.  When  the  zymase 
contents  are  already  high,  very  little  increa.se  takes  j)lace 
at  low  temperatures,  whilst  the  decrease  at  high  tem- 
peratures is  more  rapid.  When  a  yeast  which  has  lost 
a  larjff  |»ortion  of  it.s  zymase  by  storage  at  high  tempera- 
tures, is  transferred  to  a  chamber  at  6°  C,  the  amount  of 
zymas<-  in-adually  increas^-s  again  and  may  become  higher 
than  it  was  originally.  Tliis  recovery  floes  not  take  place 
if  defoni|K)silion  has  gone  too  far.  When  the  yeast  is 
stored  under  water,  the  increase  of  zymase  at  low  tem- 
peratures takes  place  more  slowly  than  when  the  yeast 
IS  stored  in  the  pres.sed  state.  Old  yeast  is  less  subject 
to  an  inf-rea.He  of  zymase  at  low  temperatures  than  a 
fresh  yeast  ;  the  same  rule  holds  good  for  all  .stimuJatin" 
influences.  Yeast  whi'h  has  to  be  trans])orted  in  hot 
weather  should  not  \m-  taken  directly  from  a  very  cold 
■tore,  as,  owing  to  the  surlrlen  change,  the  decomposition 
will  ho  v^  rapid.  The  only  relationshij)  which  exists 
I"  ■  zymas<-   and  the   glycogen  contents   is   that 

'"  decreaw,-    at    high    temperatures ;    at    low 

•'  '     *   '    •' .  the  glycogen  steadily  decreases, 

*  '  -*■"•      Free  exposure  of  tin;  pressed 

y  i  '  ratures  sfiinulateH  the  prorluf'tion 

of  zyiii*>K'  to  A  remarkable  degree  ;  the  degree  of  .stimu- 
latirm  jfrn«|.K«l  hy  nir  in  inversely  i)roportional  to  the 
"'  '  ["rew-nt.     At  higher  temperatures 

''  ■   f'f  air  is  very  small.      With  active 

>•  •  ntative   efficiency   is  ob'-erved   at 

the  j*«TifKl  '  ;  •    .vtive   budding.     After    budding 

;  of  zymase  dccreaBej",  the  nutrition 


has  rfiuniX,  \) 


being  exhausted.  Of  the  other  enzymes  of  the  yeast, 
the  invertase  is  affected  by  temperature  during  storage, 
in  a  similar  manner  to  the  zymase,  but  the  peptasc  (really 
a  tryptic  enzyme)  increases  imder  all  conditions.  Floccu- 
lent  yeast  is  poor  in  jicptase  ;  as  the  latter  increases,  the 
yeast  xmder  its  action  loses  its  power  of  "  breaking  "  ; 
softening  and  liquefaction  are  the  extreme  effects.  The 
author  has  studied  the  stimulating  influence  on  the 
production  of  zymase  of  a  large  number  of  organic  and 
inorganic  substances  in  the  presence  of  sucrose  and  under 
conditions  which  ])rccludcd  reproduction  of  the  cells. 
The  powerful  stimulants  included  nitrogenous  compounds, 
especially  ammonium  salts,  amides  of  organic  acids  and 
peptones,  jiotassium  and  magnesium  ]ihosphatcs,  chlorides 
and  sulphates,  and  the  bitter  principle  of  hops.  Weakly 
stimulating  substances  included  the  lower  organic  acids 
of  the  fatty  and  aromatic  series,  a  few  hydroxy-acids 
and  inorganic  salts,  and  small  quantities  of  monohydric 
alcohols  and  phenols.  On  studying  the  behaviour  of 
yeast  in  presence  of  aqueous  solutions  of  the  various 
stimiilants  without  sugar,  it  was  found  that  in  j'easts 
poor  in  zymase,  both  the  quantity  of  zymase  and  the  yeast 
substance  increased,  whereas  in  the  case  of  yeasts  rich 
in  zymase,  only  the  quantity  of  zymase  increased.  The 
addition  of  the  raw  grain  or  green  malt  of  rye,  oats, 
maize,  barley  and  wheat  floiu',  or  of  aqueous  extracts 
of  the  same  to  yeast  in  presence  of  a  10  per  cent,  solution 
of  sucrose,  caused  an  extraordinary  increase  in  the  zymase 
contents  {e.g.  an  increase  of  2 — 3  fold  in  2  hours),  due 
partly  to  the  soluble  phosphates.  All  the  above  state 
ments  as  regards  stimulation  of  the  zymase  production 
refer  to  the  top-fermentation  distillery  yeasts  only. 
On  the  bottom-fermentation  beer  yeasts  the  same  stimu- 
lants either  produced  little  effect  or,  as  in  the  case  of 
peptone,  caused  a  considerable  decrease  in  the  zymase 
contents.  Moreover,  with  the  beer  yeasts,  whilst  maize 
and  oat  grists  were  stimidating,  those  of  barley,  wheat 
and  especially  rye  had  a  ))owerful  destructive  effect  on 
the  zymase.  Even  the  distillery  yeasts  were  adversely 
affected  by  large  amounts  of  rye  flour.  These  cereals 
contain  a  protein  yeast  poison,  which  causes  a 
complete  alteration  of  the  form  and  contents  of  the  cells 
and  kills  over  95  per  cent,  of  the  cells  in  a  few  minutes. 
The  malted  grains  are  slightly  less  poisonous  and  aqueous 
extracts  considerably  less.  The  presence  of  suitable 
nutrients,  such  as  beer  wort  or  yeast  extract,  entirelj^ 
prevents  this  jioisonous  action  of  the  cereals.  Distillery 
yeast  is  slightly  affected  by  egg  albumin,  brewery  yeast 
is  more  sensitive  ;  milk,  on  the  other  hand  has  a  stimu- 
lating influence. — J.  F.  B. 

Yeast ;  Nutrition  of .     C.  H.  Field.     J.  In.st.  Brewing, 

1907,  13,  584—580. 
When  an  auxiliary  yeast  food  is  nece.s.sary  it  should  be 
specially  selected  according  to  the  particular  race  which 
it  is  desired  to  cultivate.  For  instance,  a  food  suitable 
for  distillery  yeast  can  be  made  by  digesting  protein 
matter  with  acid  at  a  blood  heat,  whereas  for  brewer^' 
yeast,  the  protein  must  be  digested  under  pressure. 
When  the  yeast  is  properly  fed,  the  beer  may  remain 
jierfectly  good  even  when  the  yeast  is  contaminated  with 
acid-forming  bacteria.  A  good  food  for  brewers'  j^east 
may  be  made  by  "  peptonising "  malt  combs  or  bean 
flour.  It  is  necessary  to  secure  an  ample  amount  of 
assimilable  nitrogenous  matter  in  the  wort  in  order  to 
])roduce  a  healthy  yeast,  which,  in  presence  of  sufficient 
carbohydrate  matter  of  the  right  sort,  will  so  purge 
the  wort  that  the  beer  contains  a  minimum  quantity  of 
jjutrescible  matter.  Too  high  a  ratio  of  sugar  to  nitro- 
genous nutrient  leads  to  an  increase  in  the  number  of 
yeast  cells,  accompanied,  however,  by  degeneration  of 
the  yeast.  Aeration  at  the  beginning  of  the  fermentation 
is  benefi(Mal  uj)  to  the  lime  of  the  formation  of  the  yeasty 
head.  In  a  i)arti(Mdar  case  cited  by  the  author,  it  was 
found  that  frcfpient  changes  of  yeast  in  a  brewery  were 
necessitated  by  the  excessive  accumulation  of  nitrogenous 
matter  which  was  not  of  a  sufficiently  assimilable  character, 
combined  with  insufficient  ai'ration.  The  washing  of 
yeast  with  water  at  34° — 38"  F.,  as  practised  on  the 
Continent,  is  advantageous,  since  it  eliminates  the  weak 
cells,    bacteria,    etc.  ;    further,    the   storage    of   yeast   at 
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these  low  temperatures  is  also  recommeiided.  For  the 
production  of  stable  beers  the  nutrition  and  condition 
of  the  yeast  is  almost  of  greater  importance  than  the 
attenuation,  since  a  weak  yeast  may  disperse  its  contents 
into  the  beer  and  cause  instability. — J.  F.  B. 

AUohol-oxi/dases  {Acdifyincj  enzi/m''s]  ;    Studies  on . 

F.  Kothenbach  and  W.  Hoffmann.  Dent.  Essigind., 
1907,  11,  41  ;  Z.  ges.  Brauw..  1907,  30,  497. 
The  authors  have  made  active  preparations  of  oxygenase 
from  acetifying  bacteria  by  treating  the  cultures  with 
acetone  in  order  to  kill  the  cells.  Their  studies  were  made 
on  the  wine-vinegar  bacterinni  /-{-It,  recently  isolated  by 
Henneberg.  Since  this  species  only  foinis  films  of  extre)ne 
thinnes.",  the  material  available  was  very  small.  In  most 
of  the  cultures,  after  the  first  film  had  been  removed,  the 
bacterium  /3-R  reverted  to  its  other  modification,  B. 
xylinoides,  which  forms  tough  films  ;  in  these  cases  the 
focond  crop  was  not  taken.  The  "  Aceton-dauer " 
preparations  oV)tained  were  tested  in  a  suitable  solution 
of  alcohol  through  which  air  was  as])irated  for  three  davs. 
The  acetic  acid  produced  was  then  determined  by  dis- 
tillation. It  is  believed  that  the  activity  of  the  oxygenase 
is  seriously  impaired  by  the  action  of  the  acetone.  The 
authois  made  experiments  to  ascertain  whether  the 
activitj'  could  be  increased  by  the  presence  of  a  small 
quantity  of  hydrogen  peroxide,  as  Bach  had  found  in  the 
case  of  other  oxydases,  but  so  far  the  results  have  been 
negative. — J.  F  B. 

Volatile  acids  in  ferjnentation  media  :   musts,  wines,  beers, 

etc.  ;    Determination    of vnder   reduced  pressure. 

Roos  and  W.  Mestrezat.  Bidl.  Assoc.  Chim.  Sucr., 
1907,  25,  41—49. 
In  determining  the  acidity  of  wines,  etc.,  by  distillation 
under  ordinary  pressure,  the  fixed  acids  are  liable  to 
undergo  some  alteration  during  heating.  The  riuthors 
propose  the  following  modification  of  the  method  which 
not  only  obviates  this  difficulty  hut  is  also  more  rapid  in 
execution.  The  apparatus  includes  a  flask  (of  about 
200  c.c.  capacity),  the  bulbed  neck  of  which  is  provided 
with  an  exit  tube  leading  to  a  vacuum  pump.  The  flask 
is  closed  with  a  rubber  stopper  through  which  passes  the 
stem  of  a  tap-funnel.  Twenty  c.c.  of  the  wine  are  run 
from  the  funnel  into  the  flask  (in  ^\hich  a  few  fragments 
of  ]nimice  have  been  placed),  the  fiask  being  heated  by  a 
boiling  water-bath.  The  action  of  the  pump  is  controlled 
at  first  by  compressing  the  rubber  connection  between  the 
thumb  and  forefinger  and  subsequently  with  a  screw- 
clip.  When  the  contents  of  the  flask  have  been  reduced 
to  2 — 3  c.c,  20  c.c.  of  water  are  run  in,  the  distillation 
'ieing  continued  until  the  volume  is  reduced  to  .'S — 6  c.c. 
A  second  addition  of  20  c.c.  of  water  is  then  made,  the 
volume  being  finally  reduced  to  about  10  c.c.  The  fixed 
acid  in  the  residue  is  then  determined  by  titration  with 
iV/10  sodium  hydroxide  in  presence  of  phenolphthalein. 
A  determination  of  the  total  acidity  of  the  decarbonated 
rt'ine  gives,  by  difference,  the  volatile  acidity.  If  several 
flasks  are  connected  with  one  pump,  a  nujubei-  of  analyses 
may  be  effected  simultaneously.  The  method  is  especially 
advantageous  in  the  case  of  wines  containing  lactic  acid. 
Provided  that  the  volume  of  the  residue  in  the  successive 
distillations,  is  not  reduced  to  less  than  n  c.c,  there  is  no 
danger  of  this  acid  being  volatilised.  In  the  analysis 
of  musts  by  this  method,  decomposition  of  the  laevulo'^e 
and  caramel isation  of  the  residue  are  avoided.  In  the 
case  of  liquids,  such  as  beer,  which  are  liable  to  froth,  a 
fragment  of  paraffin  wax  should  be  added.  To  decar- 
bonate the  sample  before  determining  tlie  total  acidity, 
it  should  be  run  in  a  thin  stream  into  a  vacuous  flask  ;  it 
is  not  necessary  to  do  this  more  than  once,  and  the  con- 
centration of  the  licpiid  caused  by  the  operation  is 
negligible. — L.  E. 

Glycerol ;     Determination   of in  wine  and  beer.     F. 

Zetzsche.  Chem.-Zeit.,  1907,  31,  924. 
The  author  considers,  that  for  the  determination  of 
glycerol,  esterification  methods  are  the  best,  and  he 
prefers  the  benzoate  method  to  the  acetin  method.  The 
variable  results  hitherto  obtained  with  the  benzoate 
method  are  due  to  a  partial  sajx)nification  of  the  ester. 


but  it  is  possible  to  obtain  satisfactory  results  by  using 
only  a  small  quantity  of  the  reaction-mixture.  Further 
improvements  suggested  are  the  agitation  of  the  liquid 
during  the  esterification,  and  separation  of  the  ester  from 
the  mother-liquor  by  extracting  with  a  mixture  of  ether 
and  petroleum  ether.  The  ester  formed  is  the  tribenzoate 
melting  at  09—71="  C— C.  E.  F. 

Patents. 

Malt  ;    Method  and  apparatus  for  drying  green .     J. 

Eisner    and    C.    Guttwein,    Berlin.     Eng.    Pat.    1959, 
Jan.  25,  1907.     Under  Int.  Conv.,  May  0,  1906. 

The  character  and  quality  of  the  malt  de))end  very  largely 
on  the  rate  of  the  removal  of  the  moisture  from  the  green 
malt  at  definite  temperatures.  Accordmg  to  this  inven- 
tion the  drying  floor  of  the  kiln  has  the  form  of  a  trough 
which  is  mounted  on  a  weighing  machine.  The  weight  of 
the  charge  of  malt  is  determined  at  the  time  of  loading 
the  kiln,  and  the  percentag*:'  of  moisture  is  ascertained. 
The  regulation  of  the  temi)erature  and  draught  is  then 
conducted  on  a  definite  plan  according  to  the  indications 
of  the  weighing  machine. — ,T.  F.  B. 

Malting    process.     H.    Heuser   and   T.    Brain.     Fr.    Pat. 

378,249,  May  30,   1907. 
See  U.S.  Pat.  8.56,637  of  1907  ;  this  J.,  1907,  835.— T.  F.  B. 

Hops  ;     Utilisation  of  spent .     C.  Sureties,   London. 

Eng.  Pat.  21,250,  Sept.  25,   1906. 

Spent  hops  are  dried  and  then  threshed  in  order  to  separate 
the  seeds  from  the  leaves.  The  seeds  are  reduced  to  a 
flaky  powder,  which  is  brewed  in  the  usual  manner  for 
making  ale,  stout,  vinegar,  etc.,  or  for  the  extraction  of 
iupuline  and  anodyne.  The  leaves  may  be  used  for  cattle 
food  or  for  the  manufacture  of  charcoal  powder,  or  bleached 
for  making  paper  pulp. — J.  F.  B. 

Bretcing  ;    Apparatus  for  use  in .     C.  B.  Davis,  New 

York.     Eng.  Pat.  25,691,  Nov.   14,  1906.     Under  Int. 
Conv.,  Nov.  15,  1905. 

See  U.S.  Pat.  846,187  of  1907  ;  this  J.,  1907,  545.— T.  F.  B. 
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Lactic  acid;  Kinds  of ,  produced  by  lactic  acid  bacteria. 

Heinemann.  J.  Biol.  Chem.,  1907,  2,  603—612. 
There  is  a  lack  of  agreement  in  the  results  of  experiments 
of  various  workers  on  the  kind  of  lactic  acid  formed  in 
milk  that  has  undergone  natural  souring.  The  author  seeks 
to  ascertain  the  causes  of  these  discrepancies,  with  the 
following  results  :  1.  Milk  naturally  souring  at  room 
temperature  contains  chiefly  ^/-acid,  whilst  milk  souring  at 
37"^  C.  contains  chiefly  r-acid  with  Z-acid  in  excess,  if 
allowed  to  stand  several  days.  2.  Streptococcus  lacticus 
and  Str.  pyogenes  produce  the  same  kind  of  lactic  acid 
(rf-acid.)  B.  aerogenes  from  milk  {B.  acidi  lactici)  and  the 
ordinary  laboratory  strain  of  B.  (lactis)  aerogenes 
(Escherich)  produce  the  same  kind  of  lactic  acid  (/-acid). 

3.  The  lactic  acid  produced  in  milk  natmally  sourintr. 
varies  :  {a)  According  to  the  relative  numbers  of  Str. 
lacticus  and  B.  aerogenes  present.  The  higher  the  number 
of  B.  aerogenes,  the  more  Z-acid  is  j)roduced.  (h)  According 
to  the  temperature  at  which  the  fermentation  takes  place 
other  conditions  being  uniform.  .At  37  ('.  relatively 
more  Z-acid  is  formed  than  at  room  temperature,  (c) 
According  to  the  length  of  time  the  fermentation  ha,s 
lasted.     The  longer  the   time,  the  more  Z-acid   is   formed. 

4.  In  "  certified  "  milk.  rZ-acid  only  was  ])resent  at  room 
temperature  for  nine  days,  while  both  (Z-acid  and  Z-acid 
were  present  in  milk  of  poorer  (piality  after  1 — 4  days. 
At  37°  C,  Z-acid  was  ajqjarent  after  six  days  in  "  certified  "' 
milk  and  on  the  second  day  in  other  milk.  It  seems  as  it 
the  excess  of  cZ-acid  persists  longer  in  purer  milk.  5. 
Racemic   lactic  acid    is   the    result  of    the    formation    of 
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</-acid  And  I -acid  by  at  least  two  different  species 
of  nii<<ni-orv:ani^ms.  k<u'emie  acid  is  not  known  to  bo  the 
product  of  one  species  only.  (>.  Since  it  is  known  that  M. 
ninigrni*  forms  other  acids  in  addition  to  h»ctic  acid,  often 
in  apprcciat'h'  anioiint<.  while  Sir.  Itictictis  produces  almost 
piin*  (/-acid,  the  jin-sence  of  f/-acid  niav  l^e  taken  as  indicat- 
ing desirable  con<litions  for  dairy  work.  l)ecause  this  shows 
the  al>senct»  of  the  fernjontation  jirodicts  of  li.  'terogenm, 
that  is.  vo!atil'>  acids,  gas  and  ethyl  alcohol. 

VrgtltiN'  ctinUing  fermftit/^  ;  Stultiim  chloride  a.s  a  seiuiitiser 
for  — — .  C.  (Jerlter  ami  S.  L«'dcbt.  Compt.  rend., 
1907.  146,  577— 'kSO. 
Thk  behavionr  of  sodium  chloride  towards  vcfjetable 
rennet  is  similar  to  that  of  calcium  salts  towards  animal 
rennet.  Thus,  in  small  jirojuartions.  it  accelerates  the 
coajndation  of  milk  by  rt>nncts  of  vegetable  origin  and  even 
induces  the  jihenomenon  when  the  rennet  alone  is  imable 
to  do  so.  In  large  projwrtions,  however,  sodium  chloride 
retards  the  civagulation  of  raw  milk  by  these  enzymes. 

— T.  H.  P. 

Casein  ;     Combining    jjower   of    i<iV/i    certain    acids. 

J.    H.   Ix>ng.     J.  Amer.  Chem.  See.,   1907,  29,   1334— 

1342. 
At  the  ordinary  temjx»rature,  1  grni.  of  ca.sein  combines 
with  nearly  7  c.c.  of  X/io  hydrochloric,  hydrobromic. 
hydriodie,  sulphuric,  and  acetic  acids,  respectively,  and 
also  with  appreciable  quantities  of  tartaric,  phosphoric, 
oxalic  and  other  acids.  The  acid-fixing  power  of  casein 
is  thus  somewhat  less  than  its  ba.se-fixing  power,  1  grm. 
combining  with  9  c.c.  of  -V/iq  .solutions  of  hydroxides  or 
carbonates  of  sodium,  potassium,  lithium  or  ammonium 
respectively.  At  higher  temperatures,  e.g.,  in  the  evapora- 
tion of  weak  acid  .solutions  with  casein,  larger  quantities 
of  acid  are  combined,  viz.,  about  four  times  as  much 
hydrochloric  acid,  and  still  larger  quantities  of  hydro- 
bromic and  hydriodie  acids.  This  is  due,  in  part  at  least, 
to  the  hydrolysis  of  the  casein  at  the  higher  temperature, 
the  decomposition-products  themselves  combining  with 
acid. — A.  S. 


on  some  of  the  digestive 
J.    Amer.    Chem.    Soc. 


C'dourinr)  matters  ;    Effect  of  — 

enzifmejs.     H.    W.    Houghton. 

1907.  29.  1351— l,3r)7. 
The  author  e.xamined  the  effects  of  annatto,  saffron, 
turm;Tic,  cochineal,  Bismarck  brown,  and  "  croceine 
Rcarlct  B."  at  dilutions  ranging  from  1  :  100  to  1  :  1000, 
on  the  |)epti(  digestion  of  fibrin,  casein,  and  egg  albumin. 
Annato  had  no  effect  on  the  digestion  of  fibrin,  but  retarded 
that  of  albumin  and  ea-ein.  Saffron  retarded  the  dignstion 
of  all  three  -iiibstances  when  used  at  conr-entrations  ranging 
from  I  :  100  to  1  :  4^»0.  Turmeric  had  no  effect  on  the 
digestion  of  fibrin  when  u.sed  in  proi)ortions  of  1  :  800  or 
•  mallor,  but  in  all  ca«e«  retarded  the  digestion  of  casein 
and  albumin.  fVK-hineal  and  Bismarck  brown  retard 
the  digestion  of  albumin  at  all  the  concentrations  tried, 
and  aUo  that  of  fibrin  and  ca'-ein  when  used  in  j)r()j)ortions 
of  from  1  :  100  to  1  :  4<»0.  "  Croceine  tscarlet  B  "  inhibits 
the  digcMtirm  of  fibrin  at  all  the  concentrations  tried, 
whiUt  it  retarfLi  the  digestion  of  casein  and  albumin  when 
'  !-'»rtionx  of  from  I  :  3rK)  to  1  :  KU.'O,  and  entirely 

it  a  fonccntralion  of  from  I  :  KK)  to  1  :  200. 
,  ■  rit-t   fthowed   that   annatto  and   "oil    yellow" 

a/-celcrate  the  hydrolvHiM  of  butter  fat  by  lipa-se.— A.  S, 

iMrd ;    J>eteelion  of  foreign  fats  in .     A.   Leys      See 

XXIII. 
Pate.sts. 

Bultrr,   lard,   rrram.   and  the  like  ;     Substitutes  for . 

K.  B.  Kannford.  l^ondon.     From  A.  L.  Lalleniand,  .Mon- 
trral.  Canada.      Kng.  /'at.  I!»..321.  Aug.  2!),  1000. 
.See  ¥t.  Pat.  .370.l!«3  of  HKKi ;  thij«  J.,  1907.  272.  — \V.  P.  S. 

Uopt :    I'lUisation  of  sprnt .     C.  Siiretie«.     Eng.  Pat. 

2I,2.''A  .Sept.  2.'"..   I9f)fi.     See  XVII. 

MUk,     diMfJfd    r/ueinf,    and     otht-r    liquids    and    semi- 
liquid*.      Mnhiid    and    apparatus     for    evnj/nraling    the. 

tnUfrif    fiarts    of .     S.     P.     liaxmuimen,     Ix>ndon. 

F>iK.  Pat  2.'i.7rjO.  Xov.  14.  HH>«. 
The  apfMratiM  rrmjii.«tM  of  a  va'tium  f»an  in  the  form  of  a 
vrrticaJ  cylinder  provided  with  a  •team-jacket  and  termin- 


ating in  a  lower  conical  part  which  is  also  provided  with  a 
separate  steam-  or  water-jacket.  The  upper  part  of  the 
pan  is  in  connection  with  a  condenser  and  an  exhaust 
])ump.  .A  central  .shaft,  ca^mblc  of  being  slowly  rotated, 
is  fitted  in  the  ])an  ;  the  ujipcr  part  of  this  shaft  is  hollow 
for  receiving  (he  su)i])ly  of  milk,  which  then  ])asscs  thi'ougli 
a  small  horizontal  ])i])e  to  a  vertical  pipe  situated  close  to 
the  inner  wall  of  the  pan.  This  vertical  pipe  is  fixed 
by  means  of  brackets  to  the  central  shaft,  and  has  an  adjust- 
able slit  throughout  its  length,  so  that  the  milk  is  thrown 
on  the  wall  of  the  ])an  in  the  form  of  a  thin  layer.  A 
scrajier  or  knife  is  fixed  in  front  of  this  vertical  pipe  for 
the  purpose  of  removing  the  dry,  or  semi-dry,  film  of  milk 
from  the  wall  of  the  pan.  The  yiowder  falls  on  to  an 
umbrella-shaped  disc  fitted  on  the  lower  part  of  the  central 
shaft,  from  wliicli  it  is  removed  by  means  of  a  fixed 
scraper  ;  it  falls  into  the  lower  part  of  the  ])an,  where  it 
is  more  completely  dried  and  is  then  withdrawn  through  a 
manhole.  An  overflow  gutter  is  provided  at  the  bottom 
of  the  pan,  to  collect  any  excess  of  undried  milk.  The  pan 
is  fitted  with  the  necessary  vacuium  gauge,  thermometer, 
etc.  The  temperature  during  the  drying  operation  is 
maintained  at  from  50"  to  60°  C— W.  P.  S. 

[Milk]  Separators  ;    Centrifugal .      B.  A.  0.  Prollius, 

Copenhagen,  Denmark.     Eng.  Pat.  2596,  Feb.  1,  1907. 


The  whole-milk  is  fed  into  the  chamber,  /,  and  passes 
as  shown  by  the  arrows  into  a  number  of  slotted  vertical 
tubes,  d,  arranged  symmetrically  round  the  axis  of  the 
machine.  These  tubes  are  closed  at  the  bottom  and  are  so 
arranged  that  the  milk  occu])ies  only  the  outer  half  of 
each  tube,  leaving  an  empty  space  behind  in  order  to 
prevent  any  separated  cream  from  lodging  in  them  and 
causing  a  block.  The  cream  finally  escapes  at  g,  and  the 
skim-milk  at  h.—W.  H.  C. 

Milk  powder  ;    Process  and  apparatus  for  the  manufacture 

of and  products  of  the  same.     E.   Passburg.     Fr. 

Pat.  378,051,  May  23,  1907. 

The  milk  is  introduced  into  a  horizontal  casing  in  which 
is  mounted  a  revolving  cylinder  heated  internally  by 
means  of  steam.  The  easing  is  connected  with  a  vacuum 
I)ump  and  the  thin  layer  of  milk  is  removed  by  means  of 
aserajicr  from  the  revolving  cylinder  before  it  is  comj)lctely 
dried.  The  partially  dried  milk  falls  into  a  se])arate 
vessel,  in  which  it  is  submitted  to  a  slow  final  drying. 
Means  are  provided  for  preventing  the  milk  becoming 
over-heated,  pipes  through  which  cold  water  circulates, 
or  a  cold  water  jacket,  being  fitted  at  the  bottom  of  the 
easing  for  this  purpose.  The  aj)paratus  may  be  used  for 
drying  mixtures  of  milk  and  cocoa,  coffee,  etc. — W.  P.  S. 

(/i.)— SANITATION  ;    WATER  PURIFICATION. 

Water  treatment  ;  Some  reactions  during .      E.  fJartow 

and  J.  .Vl.   Lindgren.     J.  Amer.  Chem.  Soc,   1907,  29, 
1293—130.'). 

The  authors  find  that  in  the  treatment  of  water  with 
lime,  the  reactions  proceed  mainly  in  regular  order,  the 
iime  acting  in  succession  on  the  f:arbon  dioxide,  calcium 
bicarbonate,  sodium   bicarbonate,   and  magnesium  bicar- 
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Lonate.  During  the  first  and  second  stages,  from  70 — 
80  per  cent,  of  the  calcium  bicarbonate,  or  about  50  per 
cent,  of  the  alkaline-earth  bicarbonates  are  removed, 
whilst  for  the  removal  of  only  a  small  percentage  more, 
nearly  double  the  amount  of  lime  is  required.  Neither 
lime  nor  sodium  carbonate  alone  will  effect  a  maximum 
separation  of  incrusting  constituents  from  waters  con- 
taioing  sulphates  ;  of  the  two,  sodium  carbonate  is  the 
more  eflScient. — A.  S. 


Lead  compounds ;  Solubility  of in  water. 

See  VII. 

Patents. 


M.  Pleissner. 


Sewage ;     Purification   of .     A.    J.    Boult,    London. 

From  E.  Bohon,  Paris.     Eng.  Pat.  28,585,  Dec.  14,  1906. 

See  Fr.  Pat.  372,544  of  1906  ;  this  J.,  1907,  547.— T.  F.  B. 

Liquids  [water,  etc.]  ;    Apparaivs  for  sterilising 6// 

means  of  ozone.  H.  J.  Wessels  de  Frise.  Fr.  Pat. 
377,597,  May  8,  1907. 
The  water,  or  other  liquid,  is  introduced  into  the  lower 
part  of  a  vertical  cylindrical  vessel,  through  a  pipe  piercing 
the  wall  and  extending  downwards  in  the  form  of  a  trumpet. 
Ozonised  air  is  injected  into  this  trumpet-shaped  part, 
and  the  mixture  of  water  and  ozonised  air  rises  gradually 
in  the  vessel.  A  diaphragm,  or  plate,  is  situated  across 
the  vessel  at  about  one-half  the  height  of  the  latter,  and 
is  perforated  by  a  few  small  holes  so  that  the  passage  of 
the  water  is  somewhat  obstructed  and  a  slight  pressure 
is  formed.  At  a  little  distance  above  and  below  this 
diaphragm  are  placed  other  perforated  plates  with  the 
object  of  mixing  the  ozonised  air  with  the  water.  The 
treated  water  is  drawn  off  from  the  top  of  the  vessel,  a 
separate  escape-pipe  being  provided  for  the  discharge  of 
the  excess  of  ozonised  air. — W.  P.  S. 

Animal  and  faecal  matters  ;    Apparatus  and  process  for 

treating bi/  means  of  sulphuric  acid.     J.  Brossard. 

Fr.  Pat.  378,055,  May  23,  1907.     See  XV. 

{C. )— DISINFECT  ANTS. 

Patent. 

Acetate  of  copper  and  calcium  [insecticide]  ;    Manufacture 

of  a  double .     I.  C.  Ponthus.     First  Addition,  dated 

March  11,  1907,  to  Fr.  Pat.  357,414,  Aug.  31,  1905  (this 
J.,  1906,  87). 

To  the  double  acetate  of  copper  and  calcium  described 
in  the  main  patent,  a  modified  formula  is  now  assigned, 
viz.,  9[Ca(C2H302)2,Cu(C2H302)2,5H20],CuO(OH2),H20. 
A  hot  concentrated  solution  of  copper  acetate  is  added 
to  a  concentrated  solution  of  calcium  acetate,  the  latter 
being  in  slight  excess.  The  acetic  acid  evolved  during 
the  formation  of  the  double  salt,  and  during  the  succeeding 
concentration  of  its  solution,  and  of  the  mother-liquors, 
is  condensed. — E.  S. 


XIX.— PAPER.  PASTEBOARD.  &c. 

Cellulose;    Bleaching  of .     C.  G.  Schwalbe.     Chem.- 

Zeit.,  1907,  31,  940—941. 

Contrary  to  what  has  formerly  been  supposed,  the 
author  finds  that  when  celhilose  is  bleached  by  hypo- 
chlorites, either  in  acid  or  alkaline  solution,  the  amount 
of  chlorine  which  combines  with  the  substance  of  the  fibre 
is  quite  negligible.  In  the  case  of  sulphite-cellulose  there 
is  however  a  small  quantity  of  chlorine  absorbed.  The 
use  of  bleaching  powder  produces  a  much  larger  absorption 
of  salts  by  the  fibre  than  sodium  hypochlorite  ;  the 
absorption  is  not  so  great  in  acid  as  in  alkaline  solution. 
The  velocity  of  the  bleaching  process  is  dependent  on  the 
amount  of  salts  present  in  the  bleaching  solution,  being 
less,  the  greater  the  amount  of  salts  present.  For  this 
reason,  electrolytically  prepared  sodium  hypochlorite  is 
to  be  preferred  to  that  made  from  sodium  hydroxide 
and  chlorine,  as  the  former  contains  less  alkali :    it  is  also 


preferable  to  bleaching  powder.  The  bleaching  of  sulphite- 
cellulose  is  best  carried  out  at  about  40°  C.  The  hypo- 
clilorite  solution  gradually  decomposes  into  chlorate  at 
this  temperature,  but  at  a  rate  much  slower  than  that  at 
which  the  bleaching  process  goes  on.  The  bleaching  of 
sulphite-cellulose  (this  J.,  1904,  948)  cannot  usually  be 
carried  out  in  acid  solution  owing  to  the  formation  of 
hydrocelluloses  and  oxycelluloses.  As  however  these 
substances  have  a  much  greater  reducing  action  on 
Fehling's  solution  than  sulphite-cellulose,  the  progress  of 
the  bleaching  in  acid  solution  may  be  controlled  by  testing 
from  time  to  time. — C.  E.  F. 

Hydrocelluloses.     C.  G.  Schwalbe.     Chem.-Zeit.,  1907,  31, 
937. 

Cotton  cellulose  is  hydrated  by  the  action  of  concentrated 
alkalis  and  acids  ;  there  is  no  difference  between  the 
product  of  the  reaction  and  cellulose  itself  in  so  far  as 
their  reducing  action  on  Fehling's  solution  is  concerned. 
Dilute  acids  hydrolyse  cellulose  to  hydrocelluloses  which 
have  a  much  greater  reducing  power  than  cellulose. 
Vegetable  parchment  and  Chardonnet  silk  are  both  able 
to  reduce  Fehling's  solution  though  not  so  much  as  the 
hydrocelluloses.  Parchment  owes  its  reducing  power  to 
the  production  of  a  small  quantity  of  hydrocelluloses, 
formed  Avhilst  the  concentrated  acid  is  being  washed  out 
during  the  process  of  preparation.  The  reducing  action 
of  Chardonnet  silk  is  due  to  the  production  of  oxycelluloses 
by  the  nitric  acid  employed  in  its  preparation.  These 
oxycelluloses  are  distinguished  from  the  hydrocelluloses 
by  being  much  more  strongly  coloured  by  basic  dyestuffs. 
Mercerised  cotton,  Pauly  silk  and  viscose  silk  have  scarcely 
any  reducing  action  on  Fehling's  solution. — C.  E.  F. 


Patents. 


Hops  ;    Utilisation  of  spent 

21,250,  Sept.  25, 


-.     C. 
1906. 


Sureties.     Eng. 
See  XVII 


Pat. 


Pulp  and  paper ;    Manufacture  of .     J.   M.   Dohan, 

Darlington,   Pa.     U.S.   Pat.   865,168,   Sept.   3,    1907. 

All  the  Mater  and  solid  matters  discharged  from  fibrous 
material  in  forming  the  web  of  paper,  are  collected,  and 
the  solid  matters  are  deposited  by  causing  the  water  to 
flow  against  baffle-plates.  The  water  is  drawn  off  and 
further  clarified,  and  the  "  clarified  water  and  the  solids 
separated  therefrom  are  returned  by  different  courses  for 
separate  incorporation  in  the  treatment  of  the  fibrous 
material." — W.  P.  S. 

Celluloid  uninflammable  and  incombustible  ;    Process  for 

rendering .     P.  Marino,  London.     Eng.  Pat.  5891, 

March  II,  1907. 

See  Fr.  Pat.  376,399  of  1907  ;  this  J.,  1907,  989.— T.  F.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL   OILS.    AND    EXTRACTS. 

Cinchonine  ;  Action  of  nitric  acid  on .     P.  Rabe  and 

E.  Ackermann.     Ber.,  1907,  40.  2016—2017. 

By  heating  50  grms.  of  cinchonine.  free  from  cinchotine, 
with  eight  times  the  quantity  of  nitric  acid  (sp.  gr.  1*3) 
to  about  100° — 110°C.  for  48  hours,  a  new  base  was 
formed,    which    was   isolated    by    diluting   the   reaction- 

Eroduct  with  half  its  volume  of  ice-water,  and  precipitating 
y  ammonia.  The  new  compound,  CigHooN^O.,  is 
insoluble  in  water,  ether  and  ligroln,  almost  insoluble  in 
benzene,  chloroform,  and  cold  alcohol,  and  soluble  with 
difficulty  in  boiling  alcohol,  from  which  it  separates  in 
small  white,  woolly  needles,  that  melt  at  about  238°  C. 
with  decomposition.  It  is  a  di-acid  base,  which  is  only 
slowly  attacked  by  potassium  permanganate,  but  yields 
cinchonic  acid  on  oxidation  with  chromic  acid.  The 
hydrochloride  of  the  new  base,  Ci9H2oN408,  2HC1, 
crystallises  from  alcohol  in  small  white  prismatic  neetlles, 
which  melt,  with  decomposition,  at  about  238'  C. — A.  S. 
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Voeaint ;  A  btue  oecurring  in  the  alkaloids  accompanying 
.     C.  Liebermann.     Ber.,  1907,  40.  3602—3603. 

!>■  working  up  large  quantities  (13  kilos.)  of  the  alkaloids 
oicurring  in  crude  eocaine.  a  small  quantity  ("20  ginis.) 
of  a  base  was  obtained  by  extracting  the  residues  from 
the  puriricalion  of  ecgonine  with  benzene,  saturating  the 
remaining  liquid  with  ammonia  and  extracting  with  ether. 
This  was  identified  as  the  ethvl  ester  of  anhvdroecgonine. 

"  —J.  C.  C. 

Aporeine,    and    other    constituents    of    Papaver    dubium. 
V.  Pavesi.     Gazz.  Chim.  ital..  1907,  37  [1]. 

Ths  milky  juice  of  Papaver  dubium  contains  the  alkaloid, 
aportine,  which  is  distinct  from  the  base  rhoeadine  found 
In  P.  rhotas.  The  dried  plant  is  extracted  with  96  per 
c»nt.  alcohol,  and  the  evaporation-residue  of  the  extract 
is  treiited  with  aqueous  acetic  or  tartaric  acid,  filtered,  and 
alkah  added  to  the  filtrate  until  no  further  precipitate  is 
formed.  The  aqueous  liquid  is  then  rendered  alkaline 
with  sodium  carbonate,  and  extracted  Avith  ether,  or  a 
mixture  of  ether  and  light  petroleum  spirit.  On  evaporat- 
ing the  extract,  the  impure  base  is  obtained  as  a  resinoid 
green  residue,  which  becomes  brown,  and  less  soluble  in 
ether,  on  exposure  to  the  air.  This  is  purified  by  con- 
Tenion  into  the  hydrochloride.  C-18H16NO2.HCI,  which 
forms  silvery  nacreous  scales  or  tablets.  When  heated 
in  dry  carbon  dioxide,  it  sublimes  between  220 — 240°  C. 
without  melting.  In  the  air,  it  turns  gieenish-black  at 
216°  C.  with  decomposition.  The  free  base  is  almost 
colourless,  shows  a  bluish  fluorescence,  is  readily  soluble 
in  most  organic  solvents,  but  sparingly  soluble  in  water. 
The  alcoholic  solution  is  alkaline  to  litmus.  It  gives 
crystalline  salts,  from  the  aqueous  solution  of  which  it  is 
liberated  by  alkali  carbonates,  forming  an  emulsion. 
With  formaldehyde  solution,  it  gives,  at  first,  a  bright 
bine  colour,  becoming  darker  and  finally  olive-black ; 
this  reaction  is  characteristic.  If  a  solution  of  aporeine 
hydrochloride  be  exposed  to  sunlight  for  14  days,  and 
then  shaken  with  ether,  the  latter  removes  a  body  exhibit- 
ing a  blue  fluorescence ;  on  evaporating  the  ether  a 
crystalline  residue  of  white  needles  is  obtained,  which 
has  been  named  aporegenine.  It  gives  colour  reactions 
differing  from  those  of  aporeine.  From  the  mother-liquor 
of  the  first  crystallisation  of  aporeine  hydrochloride. 
another  body,  aporeidine,  m.  pt.  124 — 125°  C.  has  been 
isolated.  Aporeine  is  poisonous,  but  aporeidine  is  non- 
toxic—J.  0.  B. 

yitremhergia  hippomanica  ;  New  toxic  alkaloid  in . 

P.  Lavenir  and  J.  Sanchez.     J.   Pharm.   Chim.,   1907, 
26,  220—222. 

Nitremhtrgia  hippomanica,  N.O..  SolanacecB  ("  Chuschu  ") 
is  ft  poiaoDOUa  plant  growing  in  Argentina,  which  has 
caawa  damage  to  grazing  stock.  It  was  examined  in 
187.'  '  ■'  '  .  iray  who  claimed  to  have  isolated  from  it 
a    f  ;pnomanin.     The    authors    are    unable    to 

cool;;..     :,at  find  that  the  toxic  principle  is  an  alkaloid, 

nirremtttrgtne.  IV-nides  this,  the  plant  contains  two 
resins  and  a  ''oloiiring  matter.  The  base  was  isolated  as 
nilubate  :  thi-  Halt,  and  the  free  alkaloid,  are  amorphous 
ano  v>lubU-  m  water.  The  Holution.H  of  the  base  resemble 
tbone  of  Ba|M/ntn  in  their  proj^rty  of  frothing  when  shaken. 

—J.  O.  B. 

Bfirozyca feint..     E.    Ktarkenntein.     Pharm. -Zeit..    1907, 
52,  586. 

HvnRnxvrArrKivK.     or     l.3.7.-trimethyluric     acid,     has 

'    '    '  ;  "jirrtie,*,  enpecially  in  the  form  of  the 

irn      bcnzoate     compound.        It      is 

■•     J'jn  of  alcohohc  potasaium  hydroxide 

'-n  rhIororatfHUj'-,  th«-  ethoxycafleine  thus  obtamed  being 
br>iled  with  hydrof;hlonn  acid.  It  cryBlallises  from 
•olation  in  hot  water  in  line,  felted  needles,  m.  pt.  345"' (,'. 
with  Mibhmation.  It  m  soluble  in  hot  water,  acids,  alkali 
carbrmatea,  and  fAwxin  fjenzoate  nolutions.  but  only 
■parinf^y  aolable  in  alcohol,  ether,  and  chloroform. 

—J.  0.  B. 


Eriodidyon  glutinoaum ;  Chemistry  of  — 
Monatsh.  Chem.,  1907,  28,  1029- 


-.     G. 
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The  author  has  made  a  further  study  of  eriodictyonone, 
CisHuOg  (this  J.,  1907,  275),  which  is  identical  with  the 
homo-eriodictyol  of  Power  and  Tutin  (this  J..  1906,  1065, 
and  1907,  635).  It  is  optically  active,  having  a  molecular 
rotation  of  (a20°)=  -  28-21°.  Three  of  the  four  hydroxyl 
groups  it  contains  can  be  methylated  and  are  phenolic 
hydroxyl  groups.  With  phenylhydiazine  in  acetic  acid 
solution,  it  gives  a  phenylhydrazone,  which  is  a  yellow 
cry.stalline  substance  (m.p..  184 — 186°  C).  By  heating 
eriodictyonone  with  hydrochloric  acid  to  120°  C.  for 
several  hoiu-s,  catechol  and  homo-catechol  are  formed. 

— C.  E.  F. 

Alkaloidal  extracts  ;   Simple  method  for  the  assay  of . 

M.  H.  Webster.     Amer.  J.  Phaim.,  1907,  79,  301—307. 

Fluid  extracts. — Ten  c.c.  are  gradually  added  to  85  c.c. 
of  cold  absolute  alcohol  in  which  1-5  grms.  of  tartaric  acid 
have  been  previously  dissolved,  and  sufficient  absolute 
alcohol  is  added  to  make  100  c.c.  50  c.c.  of  the  filtered 
solution  are  evaporated  to  dryness  on  the  water-bath,  the 
cold  dry  residue  is  extracted  with  10  c.c.  of  N/2  sulphuric 
acid,  the  liquid  filtered  through  a  cotton  plug  into  a 
separator,  and  the  insoluble  portion  washed  with  two 
successive  6  c.c.  of  water.  The  filtrate  and  washings  are 
treated  with  20  c.c.  of  a  mixture  of  16  c.c.  of  chloroform 
and  4  c.c.  of  ether,  and  shaken  with  4  c.c,  or  a  sufficient 
quantity  of  a  20  per  cent,  solution  of  potassium  hydroxide. 
After  separating,  the  ether-chloroform  extract  is  washed 
twice  with  15  c.c.  of  water,  and  the  alkaline  liquid  is  shaken 
with  fresh  portions  of  ether-chloroform  until  no  more 
alkaloid  is  removed.  The  mixed  ether-chloroform  extracts 
are  treated  with  excess  of  iV^/50  or  iV^/100  si.lphuric  acid, 
shaken,  and  after  separation,  the  free  acid  in  the  aqueous 
portion  is  titrated  with  iV^/50  sodium  hydroxide  solution, 
using  cochineal  or  iodeosin  indicator. 

Solid  extracts. — Two  grms.  are  dissolved  in  10  c.c.  of 
50  per  cent,  alcohol  and  the  solution  treated  as  described 
above. — J.  0.  B. 

Tannothymal.     0.  Baumgarten.     Pharm.  Zentralh,  1907, 
48,  558. 

This  compoimd,  introduced  for  medicinal  use,  is  a  conden- 
sation product  of  tannin,  thymol  and  formaldehyde 
(tannin-thymolmethane).  Thymol  in  alcoholic  solution 
is  mixed  with  an  aqueous  solution  of  tannin,  and  well 
shaken  with  2  to  3  times  the  calculated  quantity  of 
40  per  cent,  formaldehyde  solution.  The  mixture  is 
poured  into  20  times  the  quantity  of  strong  sulphuric 
acid,  and  after  standing  for  a  while,  it  is  diluted  with 
water.  The  precipitate  of  tannothymal  which  forms, 
is  filtered  off,  washed  and  dried.  It  is  a  whitish  powder, 
m.  pt.  235°  C,  soluble  in  alcohol  and  in  alkaline  solutions. 

—J.  O.  B. 

Monochloramine     [and    preparation    of    htfdrazine^.     F. 
Raschig.     Chem.-Zeit.,  1907,  31,  926—927. 

By  the  interaction  of  dilute  solutions  of  molecular  pro- 
portions of  Hodiuin  hypochlorite  and  ammonia,  mono- 
chloramine is  produced  smoothly  and  quantitatively : 
NaOCH-NHs^NHaCl-fNaOH.  If  the  resulting  solution, 
after  addition  of  zinc  chloride  to  retain  any  excess  of 
ammonia,  be  distilled  in  a  vacuum  at  40"  ('.,  a  strong 
aqueous  solution  of  monochloramine  is  obtained,  which 
has  a  very  injurious  action  on  the  eyes  and  skin.  The 
compound  is  very  unstable,  the  rate  of  decomposition 
increasing  with  the  concentration  of  the  solution.  In 
presence  of  alkalis  it  yields,  nearly  quantitatively,  ammonia 
and  nitrogen  :  3NH2('l  -H  SKOH  -NH;,  -f  Ng  +  3KC1  -f 
3H2O.  and  as  the  reaction-product  from  hypochlorite 
and  ammonia  always  contains  alkali,  the  monochloramine 
gradually  decomposes  according  to  the  equation  given. 
With  ammonia,  the-  amine  decomjioseH  according  to  the 
equation:  (1)  SN'HjjCl-f  2NH3  =:xN2  +  3NH4Cl.  but  a  small 
quantity  of  hydrazine  is  also  formed  :  (2)  NH.2CI  +  NH3  — 
N2H4,HCI.  The  yield  of  hydrazine  can  be  somewhat 
increased  by  ad<iing  I0  the  hypochlorite  an  excess  of 
ammonia  larger  than  that  required  for  the  formation  of 
monochloramine  and  for  its  decomposition  according  to 
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equation  (2),  and  also  by  boiling  the  solution  immediately 
after  mixing  the  hypochlorite  and  ammonia.  The  yields, 
however,  vary  considerably,  and  this  was  found  to  be 
due  to  the  susceptibility  of  reaction  (1)  to  catalytic 
influences.  Proceeding  from  the  author's  view  (Z.  angew. 
Chcm.,  190(),  19,  1748,  2083),  that  catalytic  effects  are  due 
to  alteration  in  the  form  of  the  reacting  molecules,  the 
influence  on  the  reaction  of  substances  capable  of  causing 
an  alteration  of  the  viscosity  of  the  solution,  was  examined. 
It  was  found  that  substances,  e.g.,  acetone,  which  lower 
the  viscosity,  accelerate  considerably  reaction  (1),  whilst, 
on  the  other  hand,  substances  which  increase  the  viscosity, 
such  as  sugar,  starch,  dextrin,  etc.,  even  when  only  a 
small  quantity  is  used,  retard  reaction  (1),  so  that  yields 
of  40 — 50  per  cent,  of  the  theoretical  quantity  of  hydrazine 
can  be  obtained.  Still  better  yields  are  obtained  in  pre- 
sence of  albumin,  casein,  and,  especially,  animal  glue. 
Indeed  in  presence  of  a  small  quantity  of  animal  glue,  the 
reaction  affords  a  practicable  process  for  the  preparation 
of  hydrazine  from  cheap  raw  materials,  since  by  using 
50  times  the  calculated  quantity  of  ammonia,  a  yield  of 
75 — 80  per  cent,  of  the  theoretical  amount  of  hydrazine 
can  be  obtained  by  the  action  of  hypochlorite. — A.  S. 

Silver  ammonio-nitrate ;    Crystalline .     N.    Castoro. 

Gazz.  Chim.  ital.,  1907,  37  [1],  310—312. 
Silver  ammonio-nitrate  may  be  obtained  in  the  form 
of  white  acicular  crystals  having  the  composition, 
Ag  (NH3)2N03  by  the  following  process.  A  strong  aqueous 
solution  of  5  grms.  of  silver  nitrate  in  4  to  5  c.c.  of  water 
is  treated  with  strong  solution  of  ammonia  until  the 
precipitate  at  first  formed  is  almost  re-dissolved,  and  a 
faintly  opalescent  liquid  is  obtained.  This  is  filtered 
and  120  c.c.  of  absolute  alcohol  are  added,  when  the  salt 
separates  in  the  crystalline  state.  These  crystals  are 
quickly  reduced  on  exposure  to  air,  becoming  brown  from 
liberation  of  metallic  silver  ;  but  they  may  be  kept  for 
some  days  unaltered  under  alcohol.  If  ether  be  used  as 
the  precipitant  instead  of  alcohol,  the  salt  separates  in  an 
amorphous  condition. — J.  0.  B. 

Patents. 

Sulphonic  acids  and  their  alkali  salts  ;  Process  for  obtaining 

aromatic from   svlphonating   mixtures   containing 

sulphuric  acid.  A.  J.  Boult,  London.  From  W 
Miersch,  Niedersedlitz,  Saxony.  Eng.  Pat.  2565 
Feb.  1,  1907. 

See  Fr.  Pat.  373,338  of  1907  ;  this  J.,  1907,  680.— T.  F.  B 

Peroxides  ;    Process  of  forming  monobasic  organic  

A.  C.  Houghton,  Syi-acuse,  N.Y.,  U.S.A.  Eng.  Pat, 
9725,  April  26,  1907. 

See  U.S.  Pat.  851,752  of  1907  ;  this  J.,  1907,  637.— T.  F.  B 

Hydroxy-amino-acid  esters  ;    Process  for  preparing 

Soc.  Anon,  des  Etabl.  Poulenc  freres,  and  E.  Fourneau. 
Ft.  Pat.  378,325,  Aug.  7,  1906. 
By  the  action  of  ammonia  or  amines  on  dihalogenated 
dimethylhydroxyacetic  acid,  (C1.CH2)2 :  C(0H)C00H, 
and  subsequently  esterifying  the  products  with  alcohols, 
esters  of  the  type,  (NXX'.CH2)2.C(0H)C00R,  are 
obtained  :  these  in  turn  may  be  used  as  alcohols  to  prepare 
esters,  which  are  stated  to  be  of  great  technical  value. 
The  preparation  of  the  following  substances  is  described 
in  detail  : — Tetramethyldiaminomethylhydroxyacetic 
acid  and  its  ethyl  ester  ;  tetramethyldiaminodimethyl- 
benzoyloxyacetic  acid  ethyl  ester. — T.  F.  B. 

Succinylsalicylic  acid  or  its  derivatives  ;   Process  of  prepar- 
ing   .     Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat. 

378,220,  May  29,  1907.  Under  Int.  Conv.,  Dec.  6, 
1906. 
Succinylsalicylic  acid  or  its  derivatives  are  obtained 
by  the  action  of  succinyl  chloride  or  bromide  on  salicylic 
acid,  hydroxytoluic  acids,  etc.  The  condensation  is 
carried  out  in  presence  of  dimethylaniline,  quinoline,  or 
other  base  which  will  unite  with  the  halogen  acid  liberated. 
The  products  are  slightly  soluble  in  water,  alcohol,  and 
glacial  acetic  acid. — T.  F.  B. 


GUycollic   acid ;     [Electrolytic]   Process   for   making . 

F.  Reinhold.     Fr.  Pat.  378,276,  May  30,  1907.     See  XIA. 

l-Phenyl-2.3-dimethyl-i-sulphamino-5-pyrazolone    and    its 

salts  ;    Process  for  obtaining .     E.   Scheitlin.     Fr. 

Pat.  378,486,  June  5,  1907.     Under  Int.  Conv.,  Feb.  13, 
1907. 

The  nitroso  group  of  l-phenyl-2.3-dimeth}'l-4-nitroso-5- 
pyrazolone  is  converted  into  a  sulphamino  group  by  heating 
with  sodium  bisulphite  solution,  thus,  R.N0-h2NaHS03 
=  NaHS04-f-R.NH.S03Na.  The  snlphamino-compound 
is  sparingly  soluble  in  water  and  alcohol,  and  insoluble 
in  most  organic  solvents  :  it  is  converted  by  acids  into  the 
corresponding  aminopyrazolone  sulphate.  With  dilute 
alkalis  it  forms  alkali  salts,  readily  soluble  in  water. 

— T.  F.  B. 


XXL— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Photography  in  colours  on  autochrome  plates.     C.  Gravier. 
Bull.  Soc.  Franc.  Phot.,  1907,  23,  415—417. 

The  author  states  that  the  last  five  operations  hitherto 
necessary  for  obtaining  colour  photographs  on  Lumiere's 
"  autoclurome  "  plates  (sec  this  J.,  1905,  104,  152,  and 
1906,  867),  viz.,  the  second  development,  oxidation,  inten- 
sification, clarifying,  and  fixing,  can  be  superseded  by  a 
single  treatment.  The  exposed  plate  is  developed  and 
treated  with  a  solution  of  permanganate  and  sulphuric 
acid  as  directed  by  the  makers,  washed,  and  placed  in  a 
solution  of  sodium  bisulphite  (2  c.c.  of  the  commercial 
solution  to  100  c.c.  of  water)  until  a  clear  image  is  obtained, 
when  it  is  washed  for  one  minute,  dried,  and  varnished. 

— T.  F.  B. 

Patents. 

Colour  photography  ;  The  blcach-ovt  process  of .   J.  H- 

Smith,  Ziirich,  Switzerland,  and  W.  Merc  kens,  Miilhausen, 
Germany.  Eng.  Pat.  2461,  Jan.  31,  1907.  Under  Int. 
Conv.,  Feb.  2,  1906. 
Composite  films  for  use  in  the  "  bleach-out  "  process  of 
colour  photography  are  made  to  consist  of  a  layer  of 
nitrocellulose  (or  other  cellulose  derivative,  such  as  the 
acetate)  containing  the  basic  dyestuffs,  and  a  layer  of 
gelatin,  glue,  isinglass,  casein,  etc.,  containing  the  acid 
dyestuffs.  The  films  may  also  consist  of  a  nitrocellulose 
layer  containing  three  basic  dyestuffs  on  a  gelatin  base, 
or  of  a  gelatin  film  containing  three  acid  dyestuffs  sup- 
ported on  nitrocellulose.  The  following  example  Is  given  :  — 
A  3  per  cent,  collodion  is  added  to  an  alcoholic  solution 
of  auramine,  erythrosin,  and  methylene  blue  until  a  drop 
of  the  mixture,  placed  on  a  gelatin-coated  surface,  dries 
to  a  neutral  grey  colour.  An  alcoholic  solution  of  anethol 
or  other  sensitiser  or  a  mixture  of  sensitisers  is  added, 
and  the  emulsion  is  coated  on  gelatin-covered  paper ; 
when  dry,  the  erythrosin  has  passed  into  the  gelatin, 
the  two  basic  dyestuffs  remaining  in  the  nitrocellulose 
layer ;  the  paper  requires  sensitising  with  hydrogen 
peroxide,  a,s  the  sensitisers  first  used  remain  in  the  nitro. 
cellulose.— T.  F.  B. 

Coloured  photographs  ;  Process  for  the  production  of  . 

J.  H.  Smith,  Ziirich,  and  W.  Merckens,  Miilhausen, 
Germany.  Eng  Pat.  7217,  March  26,  1907.  Under 
Int.  Coiiv.,  April  0,  1906. 

See  Fr  Pat.  376,062  of  1907  ;  this  J.,  1907,  1029.— T.  F.  B. 

Silver  phosphate  emulsion  ;  Process  jar  preparing  a . 

Y.  Schwartz.  Fr.  Pat.  378,305.  April  16,  1907. 
A  SILVER  phosphate  emulsion  of  great  rapidity,  for 
photographic  purposes,  is  prepared  by  adding  a  large 
excess  of  alkali  phosphate,  preferably  disodium  phosphate, 
to  a  solution  of  silver  nitrate  and  gelatin,  and  then  adding 
potassium  chlorate  and  citric  acid,  and,  if  necessary, 
chrome  alum.  About  twice  the  quantity  of  phosphate 
necessary  for  converting  the  silver  nitrate  into  phosphate 
should  be  employed.  An  aqueous  solution  of  metol  is 
said  to  be  the  l)C8t  develojxjr  for  this  emuHon.  (Compare 
Fr.  Pat.  320,451  of  1902  ;  this  J.,  1903,  44.)— T.  F.  B. 
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XXII.— EXPLOSIVES,    MATCHES,    &c. 

Exfloaimts  in  Brazil,     (.'h.  of  Comm.  J.,  October,   1907. 

IT.R.] 
The  u.<c  of  jKiwder  for  wtjr  imd  sporting  purposes  is  rather 
limited  in  Brazil,  but  the  use  of  dynamite  is  rapidly 
incrcasinir.  The  imports  in  ll>Or>  and  190G  were  as 
follows :  Powder,  £11.277  and  £8752;  dynamite  and 
other  explosives.  £27.907  and  £35.751,  respectively.  The 
|X)wder  conies  from  the  United  Kingdom  and  Germany, 
while  the  dj-naniito  and  other  explosives,  in  the  order  of 
their  value,  come  from  the  I'nited  Kingdom,  Germany, 
France  and  Belgium.  There  are  considerable  difficulties 
in  carrying  on  the  trade  in  Brazil.  The  duty,  together 
with  special  dock  and  other  charges,  is  about  as  follows, 
per  pound  :  On  dynamite,  9d.  ;  on  powder.  Is.  3d.  The 
regulations  require  storage  under  isolating  conditions. 
In  Rio  de  Janeiro  this  means  securing  an  island  in  the 
bay,  hiring  a  man  to  guard  and  care  for  the  goods,  special 
boat  service  for  the  transportation  of  the  goods,  etc. 

Patent. 

Po\cdera  for  guns  or  cannon  ;  Mnmifacture  of which 

do  not  produce  flame  at  the  7>iiizzle.  C.  Duttenhofer. 
•Second  Addition,  dated  May  22,  1907,  to  Fr.  Pat. 
364.413,  March  19,  1906. 

Sm  Eng.  Pat.  791  of  1907  ;    this  J.,  1907,  840.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Oatts  ;  Apparatus  for  automatically  analysing  mixed , 

and  recording  the  percentage  therein  of  one  of  the  gases. 
W.  S.  Hubbard,  Leicester.  Eng.  Pat.  19,513,  Sept.  1, 
1906. 

The  patent  relates  to  an  automatic  apparatus  by  which 
a  quantity  of  the  mixed  gases  is  measured,  then  passed 
over  or  through  an  absorbing  solution,  and  afterwards 
aizain  measured,  the  ]x?rcentage  of  the  absorbed  con- 
stituent being  recorded  on  a  diagram. — A.  H. 

Fire-damp  and  other  gates  r  Apparatus  for  delecting  and 

recording/ .     E.  A.  D.  Santa,  Ixelles-Brussels,  and 

E.  Spelmanj),  Anderlues,  lielgium.  Eng.  Pat.  10,342. 
May  3,  1907.     Under  Int.  Con  v..  May  7,  1906. 

Th«  method  employed  Ls  based  upon  the  fact  that  the 
•  ize  and  inten.<tity  of  a  flame  of  e.g.,  benzine,  varies  with 
its  eDTironment,  becoming  longer  and  hotter  as  the  per- 
centage of  fire-damp  in  tne  air  increases,  and  becoming 
smaller  when  carUjn  dioxide  is  present.  The  flame  is 
Burmoanted  by  a  «hort  chimney  of  refractory  material, 
corinectcd  with  a  thermopile,  the  outer  current-circuit 
of  which  i>aMe«)  through  a  galvanometer,  ko  that  any 
altor.ition  of  temperature  caused  by  variation  of  the  flame, 
k  recorded. — A.  H. 

IKOROA  NIC-  QU  AN  TIT  A  TI VE. 

Photphoric  acid  ;     iJeitrmination  of wdumetrically. 

W.  I).  KichardAon.  J.  Amer.  Chem.  Hoc.,  1907,  29, 
1314—1316. 

It   it   found   that   th^   dixf-repancv   lietween    the   results 

obtained  in  tb<-   '  'ion  of  phtjHphm'ic  a<;id  in  "  acid 

pboaphate  "   b;.  ,  t  volumetric  method  (this  J., 

IffM,  176,  6G7  ;     .  ...  1 ,  and  bv  the  gravimetrif  method 

of  the  A.O.A.C.  (Amer.  Adiof;.  oi  Agric.  ChemintM)  i^  due 

to  tbe  jiriBwnce  of  Kulphat*-^.     The  following  rnfKiification 

M  recommended  for  tne  determination  of  pho^phorin  acid 

in  tertii'mtn,  eM|ir.ria]lv  when  MiilphateK  anj  present.      Two 

'•'I  by  iKJiling  with  ,'}0  c.c. 

'I    5   f.r.    of  concentrated 

J        .   .   of  v/tiU;r  are  added,  and 


the  whole  boiled  for  5  minutes.  Prom  25  to  30  c.c.  of 
a  10  per  cent,  solution  of  barium  chloride  are  next  added, 
the  liquid  is  cooled,  made  up  to  250  c.c,  filtered  through 
a  dry  paper,  and  after  rejecting  the  first  portion  of  the 
filtrate,  25  c.c.  are  treated  according  to  the  A.O.A.C. 
modification  of  Pemberton's  method. — A.  S. 

Carbon  dioxide  in  electrolytic  cMorine,   bleaching  powder 

and    bleaching    liqitors ;     Determination    of    .     P. 

Philosophoff.     See  VII. 

Hydrogen  peroxide  ;   Ganomelric  method  for  the  determina- 
tion of .     W.  K  Dehn.     See  VII. 

Fluorescence  phenomena  of  2-methyl-Z-aminoquinoline  and 
2-methyl-^-amino-^-hydroxyquinoline.  Use  of  2-methyl- 
3-aminoquinoline  as  an  indicator.     0.  Stark.     See  IV. 

Iodine  ';    Determination   of   ■ in  crude   and  sublimed 

iodine.     H.  Cormimboeuf.     Ann.  Chim.  anal,  appl.,  1907, 
12.  307—308. 

Three  grms.  of  the  sample  are  treated  with  20  to  25  c.c. 
of  water,  1  grm.  of  ii-on  filings  is  gradually  added,  and  the 
mixture  is  agitated  imtil  a  colourless  or  pale  green  liquid 
is  obtained.  This  is  filtered,  made  up  to  250  c.c.  by 
washing  the  insoluble  residue  with  distilled  water,  and 
50  c.c.  of  the  solution  are  treated  with  0-5 — l-O  grm.  of 
pure  dry  sodium  carbonate,  previously  dissolved  in  a  little 
water.  The  iron  is  precipitated,  and  a  faintly  alkaline 
solution  obtained.  The  latter  is  made  up  to  100  c.c, 
and  exactly  50  c.c.  are  filtered  off,  rendered  acid  with 
nitric  acid,  and  treated  with  one-fourth  of  its  volume  of 
solution  of  ammonia,  any  precipitate  formed  being 
filtered  off.  The  iodine  is  then  precipitated  by  means 
of  silver  nitrate  in  the  usual  manner. — J.  0.  B. 


OBGA  NIC—Q  UA  LIT  A  TI  VE. 

Lard;    Detection  of  foreign  fats  in .     .\.  Ije3's.     See 

XII. 

Methyl  lactate  ;    DeterMon  of .     T.  Takahashi.     Bull 

Coil.  Agric,  Tokyo  Imp.  Univ.,  1907,  7,  565—566. 

The  method  described  by  the  author  (this  J.,  1905,  692) 
for  the  detection  and  determination  of  fusel  oil,  will  also 
serve  for  the  detection  of  methyl  lactate,  a  bluish-green 
layer  being  produced.  The  coloration  appears  above 
the  purple-blue  (fusel  oil)  layer,  when  both  substances  are 
present. — A.  S. 

Dyestuffs  on  vegetable  fibres  ;  Identification  of .     A.  G. 

Green,  H.  Yeoman,  J.  R.  Jones,  F.  G.  C.  Stephens,  and 
G.  A.  Haley.     See  V. 

ORGANIC— QUANTITATIVE. 

Reducing    sugars ;     Determination    of with    special 

reference  to  dextrose  and  laevtdose.     L.  Pellet.     See  XVI. 

Reducing  sugars  ;     Deteciion  and  determination  of . 

S.  R.  Benedict.     See  XVI. 

Volatile  acids  in  fermentation  media  :   musts,  wines,  beers, 

etc.  ;    Determination  of under   reduced  pressure. 

Roos  and  W.  Mestrezat.     See  XVII. 

Glycerol ;    Determination  of in  wine  and  beer.     F. 

Zctzsche.     See  XVII. 

Alhdoidal  extracts ;   Simple  method  for  the  assay  of . 

M.  H.  Webster.     See  XX. 

Patent.  J 

Butter ;    Process  of  determining  the   percentage  of  wale™ 

in .     G.  E.  Patrick.       U.S.  Pat.  864,913,  Sept.  3, 

1907.     See  XVIII^. 
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XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Actio7i  of  light  ;   Laws  of  the on  glucosides,  enzymes, 

toxins  and  anti-bodies.  G.  Dreyer  and  0.  Hanssen. 
Compt.  rend.,  1907,  145,  564—566. 
By  studying  the  action  of  the  light  of  a  Bang  lamp,  fitted 
with  cooled  silver  electrodes,  on  solutions  of  saponin  and 
cyclamin  ;  rennet,  trypsin  and  papayotin  ;  the  toxins, 
ricin  and  abrin,  and  the  immuno-serum,  coli-agglutinin, 
the  authors  find  that  all  these  substances  are  weakened  by 
light.  The  weakening,  which  is  due  principally  to  the 
ultra-violet  rays  absorbed  by  the  glass,  proceeds  according 
to  the  formula  representing  the  course  of  monomolecular 
reactions.  The  two  glucosides  examined  are  hydrolysed 
by  strong  illumination,  which  has  also  the  power  of 
coagulating  protein  solutions.  For  substances  which, 
when  subjected  to  prolonged  illumination,  become  turbid 
owing  to  the  coagulation  of  proteins,  the  weakening  follows 
the  course  of  a  monomolecular  reaction,  allowance  being 
made  for  the  diminution  in  the  transparency  of  the  solution. 

— T.  H.  P. 


New  Books. 

Organic  Chemistry  for  Advanced  Students.  By 
Julius  B.  Cohen,  Ph.D.,  Professor  of  Organic  Chemistry 
in  the  University  of  Leeds.  Edward  Arnold,  41  ani 
43,  Maddox  Street,  Bond  Street,  London,  W.  1907. 
Price  21s.  net. 
As  stated  in  the  preface — "  these  essays  have  been  pre- 
pared from  notes  of  lectures  delivered  to  senior  students, 
and  are  intended  only  for  those  who  have  completed  an 
elementary  course  of  organic  chemistry."  The  work 
contains  610  pages  of  subject  matter,  with  an  alphabetical 
index  both  of  subjects  and  authors,  etc.,  completing 
632  pages.  The  sections  of  organic  chemistry  covered 
in  the  text,  are  as  follows  : — I.  Historical  introduction. 
II.  Isomerism  and  stereoisomerism.  III.  Stereochemistry 
of  unsaturated  and  cyclic  compounds.  IV.  Stereo- 
chemistry of  nitrogen.  V.  Isomeric  change.  VI.  Steric 
hindrance.  YTi.  Condensation.  VIII.  The  carbo- 
hj'drates.  IX.  Fermentation  and  enzyme  action.  X.  The 
purine  group.  XI.  The  proteins.  XII.  The  benzene 
theory.  XIII.  The  tcrpenes  and  camphors.  XIV.  The 
alkaloids. 

A  Scheme  for  the  Detection  of  the  more  common 
Classes    of    Carbon    Compounds.     By    Frank    E. 
Weston,    B.Sc,   Lecturer  in   Chemistry  at  the   Poly- 
technic,    Regent     Street.     2nd     Edition.     Longmans, 
Green  and  Co.,  39,  Paternoster  Row,  London.     1907. 
Price  2s.  6d.     New  York,  Bombay,  and  Calcutta. 
8vo  volume,  containing  95  pages  of  subject  matter,  with 
five      illustrations.         The     Scheme    comprises     subject 
matter      subdivided     as      follows : — I — V.     Preliminary 
observations.     VI.    Carbon   and   hydrogen   only   present. 
VII.    Carbon,    hydrogen,    and    halogen    present.     VIII. 
Carbon,    hydrogen,    oxygen,    and   halogen    present.     IX. 
Carbon,    hydrogen,    and    oxygen    present.     X.    Carbon, 
hydrogen,  and  nitiogen  present.      XL  Carbon,  hydrogen, 
nitrogen,  and  oxygen  present.       XII.  Carbon,  hydrogen, 
and  sulphur  present.      XIII.  Carbon,  hydrogen,  .sulphur, 
and  oxygen  present.   XIV.  Carbon,  hydrogen,  sulphur,  and 
nitrogen  present.   XV.  Carbon,  hydrogen,  sulphur,  oxygen, 
and  nitrogen,  or  halogen  present.    XVI.  Sjiecjal  reactions. 
XVII.  Solubility  of  organic  substances  in  water. 

Practical  Test-Book  of  Chemistry.     By  John  Dabney 

Palmer,    M.A.,    M.D.     .John    Wiley   and   Sons.     New 

York,    U.S.    .\merica.     Chapman    and    Hall,    Limited, 

London.     1907.     Price  4s.  6d.  net. 

SsuLL  8vo  volume,  containing  186  pages  of  subject  matter, 

and  an   alphabetical   index.     The   work   is   divided   into 

two  parts,    the   first  part   containing   "  Specific   Tests," 

the  second,  "  Tests  for  Purity."     The  s|)ccific  tests,  are 

methods  for  distinguishing   individual  sul)stances  such  a.s 

phenol,  phenacetin,  nicotine,  or   quinine  sulphate,   etc.  ; 

the   tests    for   purity,    for   distinguishing   and   identifying 

commercial    individual    substances,    such   as      beeswax, 

asphaltum,  lampblack,  or  glycerin,  etc. 


The  Electric  Furnace  in  Iron  and  Steel  Production. 
By  John  B.  C.  Kershaw.  The  "  Electrician  "  Printing 
and  Publishing  Company,  Limited,  Salisbury  Court, 
Fleet  Street,  London.  E.G.  1907.  Price  3s.  6d.  The 
D.  Van  Nostrand  Co.,  23,  Murray  Street,  New  York. 
Z.  P.  Maruya  and  Co.,  14,  Nihonbashi  Tori  Sanchome, 
Tokyo,  Japan.  Higginbotham  and  Co.,  Madras. 
George  Robertson  and  Co.,  Melbourne,  Sydney,  Adelaide, 
and  Brisbane. 

8vo  volume,  contahiing  68  pages  of  subject  matter,  with 
24  illustrations.  The  text  is  classified  according  to  the 
following  scheme: — I.  Historical  introduction.  II.  The 
Heroult  furnace  and  process.  III.  The  Keller  furnace  and 
process.  IV.  The  Kjellin  furnace  and  process.  V.  The 
Stassano  furnace  and  jorocess.  VI.  Miscellaneous  furnaces 
and  processes  (Conley,  Galbraith,  Gin,  Girod,  Harmet, 
Hiorth,  Ruthenberg).  VIL  Yields  and  costs.  VIIL 
British  and  American  patents.  IX.  The  Colby  furnace 
and  process. 

Nature's  Hygiene  and  Sanitary  Chemistry  :  Con- 
taining also  a  Special  Account  of  the  Chemical  and 
Hygienic  Characters  of  Eucalyptus,  Pine  and  Camphor 
Forests,  and  some  Industries  connected  therewith.  Bv 
C.  T.  Kingzett.  Fifth  Edition.  Bailliere,  TindaJi 
and  Cox,  8,  Henrietta  Street,  Covent  Garden,  London. 
1907.     Price  10s. 

Demy  8vo  volume,  containing  514  pages  of  subject 
matter  and  an  alphabetical  index.  The  subject  matter 
is  divided  into  two  parts,  and  these  are  classified  as 
follows : — Part  I.  I.  Introductory.  Constitution  of 
matter,  etc.  II.  Constituents  of  the  atmosphere.  Water. 
Peroxide  of  hydrogen,  etc.  III.  Chemistry  and  hygiene 
of  the  atmosphere.  Ventilation.  et«.  IV.  Oxidation. 
Physiological  combustion.  Natural  decay.  Putre- 
faction. Sanitary  bearings  of  these  processes.  V.  Rain 
water.  Spring-water.  Sea  water.  Water  supplv. 
Sewage  contamination.  Water  purification,  etc.  VI. 
Excreta.  Sewage,  etc.  VII.  Infectious  and  contagious 
diseases.  Chemical  and  germ  theories.  Preventing  in- 
fection. VIIL  Bacteriological  studies.  Disease  and  its 
chfmistry.  IX.  The  scientific  basis  of  difinfection. 
Disinfectants  and  their  standardization.  X.  Measures  of 
disinfection  to  be  observed  in  siclcness,  and  infectious 
disease.  XI.  Alimentation  and  foods.  Part  II.  XII. 
]\ralarial  fever  and  its  causes.  Eucalyptus  globulus  and  its 
sanitary  properties,  etc.  XIIT.  Essential  oils  and  their 
oxidation  in  nature,  the  laboratory,  and  the  factory. 
XIV.  Properties  of  the  individual  and  collective  products 
of  the  oxidation  of  essential  oils,  considered  as  antiseptics, 
disinfectants,  oxidants,  and  germicides.  XV.  Eucalyptus, 
pine,  and  camphor  forests  ;  extent,  distribution,  and 
hygienic  influences.     Industries  connected  with  them. 

TaSCHENBUCH    FIJR    DIE    ANORG ANISCH-CHEMISCHE    GrOSS- 

INDUSTRIE.  Herausgegeben  von  Prof.  Dr.  G.  Lunge 
und  Privatdoz.  Dr.  E.  Berl.  Vierte  umgearbeitete 
.\uflage  dcs  Taschenbuches  fiir  die  Soda-,  Pottasche-, 
und  Ammoniakfabrikation.  Julius  Springer's  Verlag, 
Monbijouplatz  3,  Berlin,  N.  1907.  Prcis  M.7. 
This,  the  fourth  edition  of  the  "  Pocketbook."  contains 
288  pages  of  subject  matter  and  tables,  and  1 1  pages  of 
alphabetical  index,  with  33  blank  ])ages  for  wTitten 
notes  and  addenda.  The  text  is  illustrated  with  fifteen 
engravings.  A  number  of  additions  have  been  made, 
and  more  especially  under  the  subjects  of  boiler  feed- 
water,  gas  manufacture,  calcium  carbide  and  acetylene, 
crude  materials  and  manufactured  ])roducts  of  the  manure 
and  cement  industries,  and  of  the  industry  of  alumina 
preparations.  The  subject  matter  is  arranged  under  the 
following  heads  : — General  data  and  tabulated 
MATTER.  Special.  I.  Fuels,  etc.  Steam  boilers.  II. 
Sulphuric  acid  manufacture.  III.  Salfcake  and  hydro- 
chloric acid  manufacture.  l\.  Bleaching  jMiwder,  etc. 
V.  Alkali  manufacture.  VI.  Sulphur  recovery  from  the 
Leblanc  alkali  wa-to.  VII.  .N'itric  acid  manufacture. 
VIIL  Pota.sh  industry.  I-X.  .Ammonia  industry.  X. 
Illuminating  gas  inaniifa<ture.  XI.  Calcium  carbide  and 
acetylene.  XII.  Investigation  of  the  crude  niatfrials  and 
products    of   the    manure    manufacture.      XIII.    .Alumina 
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preparations.  XIV.  Conient  industry, 
normal  voliimetrii-  st)liitioiis.  X\'I. 
averaip"  sampltv.  X\'U.  ("omi>rtii>oii 
hvtiriitneter  sraK-s. 


XV.  Preparing 
Preparation  of 
of    tho     vaiiims 


Pr*{TU-al  Chkmistry   for  Army  .\Nn   .M.4THicri,.\Tio.N 

C.*Nl>IU.VTK.>!   AND   FOR  I'SK  IN   SCHOOI.S.       Bv  OeOFFREY 

Martin.  Ph.  I)..  Lecturer  and  IVnioustrator  in  Clioniistry. 
University  College.  Nottiuchain.  Crosby.  Lockwood 
and  Son.  7.  Stationers'  Hall  Court.  Ludgate  Hill, 
London.     UH)7.     Price  2.-!. 

Small  Svo  volume,  containinsr  13S  pasjes  of  .subject 
matter  with  74  illustrations  and  the  alphabetical  index. 
The  subject  is  subdivided  as  follows:—!.  Apparatus. 
IL  Preparation  of  gases  and  liquids.  IIL  Simple  quanti- 
tative experiments.  IV.  Analytical  opration.s.  V. 
Solubility.  VI.  Water  of  crvstallisation.  VII.  Neutralisa- 
tion of  acids  by  bases,  ancl  preparation  of  simple  salts. 
VIII.  Volumetric  analysis.  IX.  Chemical  equivalents. 
X.  Observation  of  reactions.  XI.  .Melting  and  boiling 
points,  .\ppendixes  I..  IL.  and  III.  Symbols  and  atomic 
weight*.  Weights  and  measures.  Hints  on  regulating 
work  in  practical  chemistry  classes. 

Th»  Chemical  Trade  Directory.  Third  Edition. 
Davis  Bros.,  265,  Strand,  London,  W.C.     Price  10s. 

The  Directory  consists  of  327  large  Svo  pages  of  subject 
matter  divided  into  two  parts.  Part  1  contains  an 
•lldiabetised  list  of  names  of  chemical  manufacturers, 
merchants,  brokers,  and  agents,  and  makers  of  chemical 
plant,  shewing  the  chief  products  made  or  dealt  with  by 
each ;  Part  2  consists  of  a  classified  list  of  chemical 
products,  plant,  &c.,  with  the  names  and  addresses  of 
the  makers. 

Board  of  Agriccltcre  and  Fisheries.  Report  on 
THE  Second  I>ternation.al  Dairy  Congress  held 
AT  Paris  in  October,  1905.  Including  the  text  of  the 
Resolutions  adopted,  and  a  detailed  account  of  the 
Proceedings  relating  to  International  Co-operation  for 
the  Prevention  of  Butter  Adulteration  ;  with  an 
.■Appendix.  Darlim;  and  Son,  Ltd..  34—40,  BacSn 
Street,  London,  E.  1907.  Price  6d.  Wvman  and 
Soa*.  Ltd.,  Fetter  Lane,  E.C..  and  32,  Abingdon  Street, 
Westminster,  S.W.  Oliver  and  Boyd,  Edinburch. 
E  Poasonby,  Ufi,  Grafton  Street,  Dubfin. 


Patent  List. 

Where  a  Complete  Speciflcation  accompaniea  an  Application,  an 
■•tcclak  ia  afflxpd.  The  dates  given  are  (i)  In  the  case  of  Applica- 
ttow  for  Pat<>iit«,  the  <Utet  of  Application,  and  (ii)  in  tliu  case  of 
CompHtle  8p«"in<-«'lon«  .AP'-''pt<;d.  those  of  the  Offtclal  Journals 
tal  wucta  ac  : '  *'     '    mplete  Specifications  are  advertised. 

COBptet<  •  advertised  as  accepted  are  open  to 

taMHCttoa  -'  .  •:  immediately,  and  to  opposition 

WMIB  two  iuuuua  ui   Liic  Biiid  datC*. 


L— FLANT,  APPARATUS,  .\ND  MACHINERY. 

Applications. 

21,993.  Moore.     Regenerative  gaa  furnaces.     Oct.  5. 
22.095.  Eachrlmann  and  others.     See  under  VII. 
22.408.  Scard.     Evaftorating  apparatus.*     Oct.  8. 

Compi-ete  Specthcations  Accepted. 


2^.449  imtti). 
Oct.  fl. 

as  727  nt^m. 

2r,-  ■ 

2: 


Hrbh.      Apparatus   for  cooling   liquids. 


21.59.3. 

2I,()01. 

21,082. 

21.808. 
coko  and 

21,838. 
ducers. 

21,920. 

22,036. 
filaments 

22,274. 
Oct.  9. 

22,293. 

22.501. 


fJrpj*.     Fnmaccs.     Oct.  16. 
Weekes.     Kilns.     Oct.    16. 
.Symrmd^.    .Aiiparatus  for  measuring  and 
rerr>.<,.,.,(   .,,.    ;«mfx<Tatare  of  fumaceo,  Ac.     Oct.   16. 

61 W  (1W*7).  I>ruw;hner.     Apparatus  for  mixing  liquids 
Mid  (f.iM-i      fvt.  16. 

I '5  WolfT.     Liquid  filters.     Oct.  9. 

It  Mcnrs.rwken.       Separation    of    one    or 

rap'rtirs  irom  mixtures  of  vapoar  and  gas.     Of;t.  16. 


II. —FUEL,  GAS,  AND  LIGHT. 

Applications. 

Fabry.     Coko  ovens.     Se^t.  30. 
Wegelin.     Manufacture  ot  .soot.*     Sept.  30 
Bownier.     Suction  gas  producers.     Oct.  1. 
Sheldon.     Coking  or  distilling  coal  for  making 
gas.     [U.S.  Appl.,  Oct.  2,  1906.]*    Oct  2 
Mason's  Gas  Power  Co.,  and  Wright.     Gas  pro- 
Oct.  3. 
Hense.     Liquid  combustibles.     Oct.  4. 
liake  (Michaud  and  Delasson).     Manufacture  of 
for  illuminating  and  heating  purposes.*    Oct.  5. 
Johnson.     Apparatus    for     making    coal    gas. 


Wirtz. 
Hense. 


Furnaces  for  calcining  coal.     Oct.  9. 
Liquid  combustible.     Oct.  12. 


Complete  Specifications  Accepted. 

19,398  (1906).  British  Thomson -Houston  Co.  (General 
Electric  Co.).  Refractory  conductors  for  electric  lamps, 
furnaces,  &c.     Oct.  9. 

20,281  (1906).  Robertson  and  Graham.  Manufacture  of 
artificial  fuel.     Oct.  16. 

21,505  and  21,509  (1906).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Manufacture  of  electric  conductors 
of  refractory  metals.     Oct.  9. 

21,510  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Electrodes  for  arc  lamps.     Oct.  9. 

22,028  (1906).  Harris.  Compositions  for  use  in  pro- 
ducing gas  from  garbage,  &c.     Oct.  9. 

29,291  (1906).  Duncan  and  Hardie.  Manufacture  and 
purification  of  illuminating  gas.     Oct.  16. 

13,986  (1907).  Haddan  (Bergmann  Elektricitats-Werke 
A.-G.).  Manufacture  of  metallic  filaments  for  electric 
glow  lamps.     Oct.  16. 


IIL— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

AHNERAL  WAXES. 

Applications. 

21.742.  Paterson.  Manufacture  of  vulcanised  bitumen. 
Oct  1. 

21.743.  Cooper  and  Shattock.  Manufacture  of  non- 
inflammable  benzine  and  the  like.     Oct.  1. 

22,031.  Castano.  Utilising  crude  bitumen  for  heating, 
&c.*     Oct  5. 
22,298.  Gutensohn.     Treatment  of  tar.     Oct.  9. 

Complete  Specifications  Accepted. 

27,629  (1906).  Lake  (Riitgerswerke  A.-G.).  Production 
of  oils  for  use  in  explosion  motors,  &c.     Oct.  9. 

9180  (1907).  Hellsing.  Deodorising  and  desulphurising 
mineral  oils.     Oct  16. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Application. 

21,668.  Ransford  (Cassella  und  Co.).  Manufacture  of 
disazo  dyes.     Sept.  30. 

Complete  Specifications  Accepted. 

2766  (1907).  Bloxam  (Act-Ges.  f.  Anilinfabr.).  Manu- 
facture of  diphenylamine  and  derivatives  thereof.     Oct.  9. 

5841  (1907).  Newton  (Bayer  und  Co.).  Manufacture  of 
the  monosulphonic  acids  of  p-diaminoanthrarufin  and  of 
p-diaminochry.sazin.     Oct.  16. 

6105  (1907).  Imray  (Soc.  Chcm.  Ind.  in  Basle).  Manu- 
facture of  bromo  derivatives  of  indigo.     Oct.  16. 

6106  (1907),  In.ray  (Soc.  Cheni  Ind.  in  Ba^le).  Manu- 
facture of  vat  dyestufTs.     Oct.  16. 

ll,f)09  (1907).  Johnson   (Kalle  und  Co.). 
of  colouring  matters  of  the  thioindigo  group. 

17,521   (1907).   Wolflcnstein  and  Bocters. 
of  nitro  compounds.     Oct.  16. 

19,(XJ2  and  19,0(^)3  (1907).  Durand,  Huguenin,  et  Cie 
Manufacture  of  nf;w  gallocyanines.     Oct.  9 


Manufacture 

Oct  9. 
Manufacture 
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PATENT  LIST. 


iiiS 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND   FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

21,609.  Roth  well- Jackson.  Machines  for  bleaching, 
dyeing,  and  otherwise  treating  fabrics  in  the  open  state. 
Sept.  30. 

22,092.  Bronnert  and  Fremery.  Manufacture  of  cellu- 
lose products  from  solutions  of  cellulose  in  cuprammonia.* 
Oct.  7. 

22,347.  Hanitzsch.  Apparatus  for  spraying  fluid  on 
textiles,  paper,  &c.*     Oct.  10. 

22,371.  Morison.  Composition  for  preserving  and  water- 
proofing fabrics,  wood,  &c.*     Oct.  10. 

Complete  Specification  Accepted. 

13,518  (1907).  Ratignier  and  Pervilhac.  Manufacture 
of  artificial  fabrics.     Oct.  9. 


VII. 


-ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 


21,725.  Meurer.  Manufacture  of  metal  sulphates  from 
metal  sulphides.     [Ger.  Appl.,  Oct.  19,  1906.]*     Oct.  1. 

21,786.  Frank  and  Voigt.  Manufacture  of  nitrogen 
compounds  with  the  aid  of  carbides.     Oct.  2. 

21,892.  Hird.  Production  of  ammonia  from  ammo- 
niacal  liquor.     Oct.  4. 

22.095.  Eschelmann,  Harmuth,  and  Ges.  der  Tente- 
lew'schen  Chem.  Fabr.  Apparatus  for  absorbing  gases, 
especially  sulphuric  anhydride.*     Oct.  7. 

22,201.  Spitzer.  Manufacture  of  nitrogen  oxides.  [Ger. 
Appl.,  Oct.  12,  1906.]*     Oct.  8. 

22,434.  Tucker.  Massive  boron  carbide  and  process 
of  making  the  same.*     Oct.  11. 

Cojiplete  Specifications  Accepted. 

21,780  (1906).  Mewes.  Liquefying  air  and  winning 
oxygen.     Oct.  9. 

21,787  (1906).  Simm  and  Simm.  Production  of  zinc 
oxide.     Oct.  9. 

25,547  (1906).  Williams  and  Fenner.  Saturators  for 
ammonium  sulphate  manufacture.     Oct.  9. 

28,581  (1906).  Strohbach.  Manufacture  of  soda  alum, 
potash  alum,  and  ammonia  alum  free  from  iron.     Oct.  9. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Application. 
22,094.  Imray  (Window  Glass  Machine  Co.).    Apparatus 
for  melting  and  drawing  glass.*     Oct.  7. 

Complete  Specification  Accepted. 
14,587  (1907).  Menzel.      Apparatus   for   drawing   plate 
glass.   Oct.  9. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS. 
AND  CEMENTS. 

Applications. 

21,637.  Lockwood.  Manufacture  of  artificial  stone, 
plaster,  cement,  and  the  like.     Sept.  30. 

22,179.  Collins.  Manufacture  of  imitation  marble,  stone, 
and  the  like.     Oct.  8. 

22,371.  INIorison.     See  under  V. 

Complete  Specifications  Accepted. 

25,417  (1906).  Boult  (Cohi-Miisener  Bergwerks  Akt.- 
Ver.).   Hardening  moulded  articles  of  ground  slag.     Oct.  9. 

25,857  (1906).  Brooks.  Hydrating  and  cooling  cement. 
Oct.  9. 

1381  (1907).  Miller.  Manufacture  of  tar  concrete  or 
artificial  asphalt.     Oct.  16. 

6623  (1907).  Oltmanns.  Material  for  and  process  of 
making  building  blocks.    Oct.  16. 

X.— METALLURGY. 

Applications. 

21,595.  King's  Norton  Metal  Co..  Smith,  and  Bro\vnbdon. 
Treatment  of  copper  ores  and  residues  containing  copper.* 
Sept.  30. 


21,638.  Martin.  Treatment  of  iron  or  steel  to  prevent 
rust  or  erosion.*     Sept.  30. 

21,961.  Von  Zelewski.  Mechanical  roasting  furnace. 
[Ger.  Appl,  Oct.  13,  1906.]*     Oct.  4. 

22,135.  Hodgkinson.  Removal  of  phosphorus  from  pig 
iron,  ferromanganese.  and  like  metals  or  alloys.     Oct.  8. 

22,283.  Cote  and  Pierron.     See  under  XI. 

22.522.  Brayshaw.  Furnaces  for  hardening  high  speed 
steel.*     Oct.  12. 

22.523.  Meek.  Magnetic  separators  for  separating 
metals  from  refuse.     Oct.  12. 

Complete  Specifications  Accepted. 

21,876  (1906).  Ruthenberg.     Reduction  of  ores.    Oct.  9. 

22,162  (1906).  Maclvor  and  Fiadd.  Extraction  of  tin 
from  ores  or  oxide.     Oct.  16. 

22,264  (1906).  James  (Hobson).     Gold  alloys.    Oct.  16. 

22,534  (1906).  Sulman.  Separation  of  zinc  from  ores  or 
compounds.     Oct.  16. 

22,799  (1906).  Simpson.  Hardening  or  tempering  iron 
or  steel  ai  tides.     Oct.  16. 

23,293  (1906).  Galbraith.  Manufacture  of  steel  by  the 
Bessemer  or  pneumatic  process.     Oct.  9. 

23.384  (1906).  Harvey.  Portable  crucible  furnaces. 
Oct.  9. 

24,234  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Purification  of  tantalum.     Oct.  16. 

25,530  (1906).  Stanley.  Extraction  of  precious  metal 
from  ores.     Oct.  9. 

28,182  (1906).  Churchward.  Annealing  and  heat  treat- 
ing steel  alloys.     Oct.  9. 

5656  (1907).  Petersson.  Carrying  out  metallurgical 
reduction  and  melting  processes.     Oct.  16. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 
Applications. 

26,212a,  b,  and  c  (1906).  Cowper-Coles.  Anodes  for 
electrodeposition.     Oct.  11. 

3000a.  Boult  (Elektricitats  A.-G.  vorm.  Schuckert  und 
Co.).    Electrolytic  apparatus.     Oct.  8. 

21,834.  Heys  (Sierau).  Electrolytic  processes  and 
appliances.     Oct.  3. 

21,911.  Szek  and  Joly.  Compounds  for  electrical  insu- 
lation, varnishes,  paints,  &c.     Oct.  4. 

22,202.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Insulating  material.     Oct.  8. 

22,283.  Cote  and  Pierron.  Electric  furnace  for  the 
continuous  extraction  of  zinc  from  its  ores.     Oct.  9. 

22.311.  Cowper-Coles.  Electrodeposition  of  iron. 
Oct.  9. 

22.312.  Cowper-Coles.  Manufacture  of  iron  articles 
by  electrodeposition.     Oct.  9. 

22,543.  Cowper-Coles.  Anodes  for  electrodeposition.* 
Oct.  12. 

22,547.  Bourcoud.  Electrical  heating  and  apparatus 
therefor.     Oct.  12. 

Complete  Specifications  .Accepted. 

19,398  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     See  under  IT. 

21,290  (1906).  Johnson  and  Tilley.  Insulating  com- 
position for  conduits  containing  electric  cal)les.     Oct.  9. 

22,002  (1906).  Wheatley  and  Lurk.  Deposition  of  white 
metallic  alloys  by  electrolysis.     Oct   16. 

24,985  (1906).  Cowper-Coles.  Electrodeposition     of 

metals.     Oct.  16. 

7320  (1907).  Salpetersaure-Ind.  Ges.  Arc  furnaces  for 
the  electrical  treatment  of  gases.     Oct.  16. 

8560  (1907).   Marshall.    Electroplating  solution.    Oct.  16. 

96.37  (1907).  Chem.  Fabr.  Buckau.  Increasing  the 
durability  of  carbon  and  graphite  electrodes  in  aqueous 
solutions.     Oct.  16. 


XII.— FATTY    OILS,    FATS.    WAXES,    AND    SOAPS. 

Application. 

21,658.  Wood.     Distillation  of  glycerine*     Sept.  30. 


liU 


PATENT   LIST. 


[Oct.  31,  1007. 


COMPLSTK  SPKCmCATIONS   ACCEPTED. 

Production 


of 


23,534  (1906).  Thompson    (Bottaro) 
fatty  acids.     Oct.  16. 

2t,701  (19t)6).  Bacon.      Manufacture   of  soap   powder. 
(Xt.  16. 


XIII.— PIGMENTS.  PAINTS  ;   RESIXS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

Applications. 
21,772.  Hcincmann.      Manufacture     of     india-rubber. 
Oct.  2. 

21,911.  Srek  and  Joly.     See  under  XI. 
21.967.  Collins.     Rubber  substitutes.     Oct.  5. 

Complete  Specificatioxs  Accepted. 

22,023  (1906).  Cowper-Coles.  Manufacture  of  white 
lead.     Oct.  9. 

25,735  (19(^)6).  Alexander.  Manufacture  of  aqueous 
solutions  of  caoutchouc.     Oct.  16. 

28,984  (1906).  Bloxani  (Act.-Gcs.  f.  Anilinfabr.).  Manu- 
facture of  red  colour  lakes.     Oct.  16. 

4379  (1907).  Simpson.  Waterproof  writing  ink.  Oct.  16. 

4717  (1907).  Bloxam  (RafBn.  Reun.  de  Ooutchouc). 
Process  for  refining  crude  caoutchouc.     Oct.  16. 

XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     &c. 
Applications. 

21.906.  Feldmann  and  Feldmann.  Manufacture  of 
many-coloured  varnished  leather.*     Oct.  4. 

22,207.  Englander.  Production  of  a  tanning  material. 
Oct.  8. 

22,382.  Nenfeld.  Manufacture  of  elastic  chromated 
glue  masses.*     Oct.  10. 

Complete  Specification  Accepted. 

4049  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fsbrik).     Bleaching  glue.     Oct.  9. 

XV.— MANURES,  &c. 

Application. 

22,180.  Eraser- Hewett  and  Watchurst.  Fertilising  com- 
poundx.*     Uct.  8. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Application. 

21,941.  HeymAon.     Preparation  of  green  and  dry  malt.  * 
Oct.  4. 

Comflete  Specifications  Accepted. 

5224  (1907).  Rombaut  and  Rombaut.   Beer  fermentinc. 
Oct.  9.  ** 

9444  (1907).  Watt. 
Oct  9. 


Distilling     fermented     liquors. 


9995  (1907).  Suzuki.        A])paratufl    for    brcwinj?    hov. 
Oct  9.  '^        ' 


XVIir.— F00D8;    SANITATION,  WATER 
PURIFICATION ;    AND  DISINFECTANTS. 

(A.) — FooD.s. 
Applicationh. 

-'      ''  '  '    Lindblad.      Producing  a  drink 

""  ;    A|'pl..  -Nov.  1.  HKm.l*     Oct.  2. 

-  J      .^ration  of  artificial  buttf^r.*  (Jet.  4. 

22. lie.  fmkJer.  Rendering  the  nutrient  comttitufnts 
of  gram,  p»il«e,  Ac,  acrewtible  to  digcotion.     Oct.  8. 


Complete  Specifications  Accepted. 

23,236  (1006).  Bcrtels.     Strengthening  food.     Oct.   16. 

1041  (1907).  De  Crignis.  Treatment  of  grain  for  use  as 
a  foodstuff.     Oct.  16. 

9015  (1907).  Mitscherlich.  Manufacture  of  margarine. 
Oct.  9. 

(B.) — Sanitation  ;    Water  Pubification, 
Complete  Specification  Accepted. 
22,028  (1906).  Harris.     Sec  under  II. 


XIX. 


-PAPER,  PASTEBOARD,  &c. 
Applications. 


and    Bolas. 


21,880.  Self-Developing    Plate    Co.,    Ltd. 
Manufacture  of  celluloid.*     Oct.  3. 

22,092.  Bronnert  and  Frcmery.     See  under  V. 

22,347.  Hanitzsch.     ^e  under  V. 

22,532.  Davidson.     Manufacture  of  paper.     Oct.   12. 
Complete  Specifications  Accepted. 

24,067  (1906).  Newton  (Bayer  und  Co.).     Manufacture 
of  cellulose  derivatives.     Oct.  16. 

8369  (1907).  Knoll,  Knoll,  and  Daege.     Manufacture  of 
cellulose  derivatives  and  their  solutions.     Oct.  16. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 
Applications. 
21,946.  Friedl,    Weizmann,    and    Clayton    Aniline    Co. 
Manufacture  of  camphor.     Oct.  4. 

22,038.  Guy.     Substance  for  use  as  a  bacterial  medium. 
Oct.  5. 

22,129.  Chem.    Fabr.    von    Heyden.     Manufacture    of 
isobornyl  esters.     [Ger.  Appl.,  Oct.  26,  1906.]*     Oct.  7. 
Complete  Specifications  Accepted. 
17,773  (1906).  Rouxeville.      Treatment     of     terpenes. 
Oct.  16. 

4613  (1907).  McDougall  and  McDougall.    Manufacture 
of  tartaric  acid.     Oct.  16. 

5842  (1907).  Newton  (Bayer  und  Co.).    Manufacture  of 
pharmaceutical  compounds.     Oct.  9. 

14,550  (1907).  Verley,   Urbain,   and  Feige.      Oxidising 
borneol  or  isoborneol  to  camphor.     Oct.  9. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Applications. 
21,768.  Adams  and  Watson.     Colour-sensitive  plates  or 
screens  for  photographic  purposes.     Oct.  2. 
I        22,218.  Smith.     Toning    reagents    and    processes    for 
I    toning  photographic  prints.     Oct.  8. 
I        22,239.  Hunt.     Material  for  direct  colour  photography. 

:       Oct.    9.  ^  ^ 

I       22,244.  Lees.     Treatment    of    filnw    of    photographic 
j    negatives  and  the  like.     Oct.  9. 

Complete  Specifications  Accepted. 
1928  (1907).  Hans.     Producing  photographs  on  metal, 
glass,  porcelain,  &c.     Oct.  16. 

0(J98  (1907).  Szczcpanik.     Production    of   photograplis 
in  natural  colours.     Oct.  9. 
I        98.')5  (1907).  Schwartz.     Production  of  an  emulsion  of 
I    phosphate  of  silver.     Oct.  9. 

i 

XXII.— EXPLOSIVES,  MATCHES,  &c. 
Complete  Specification  Accepted. 
28,053  (1906).  King's     Norton     Metal     Co..      Baylis«, 


Smith, 
Oct.  9 


and     Brownsdon.     Preparation     of     explosives. 
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ME.    HENBY  HOWARD    EN   THE    CHAIR. 


THE    QUANTITATIVE    DETERinNATION    OF 
ARSENIC    BY    THE    GUTZEIT    METHOD. 

BY    CHARLES    ROBERT    SANGER    AN'D    OTIS    FISHER    BLACK.* 

Several  attempts  have  been  made  to  apply  the  so-called 
Gutzeit  reactions  to  the  quantitative  determination  of 
arsenic,  especially  in  England  since  the  epidemic  in  1900 
of  arsenical  poisoning  from  beer.  Kelynaek  and  Kirkby 
(1)  suggested  that  an  approximate  valuation  of  the 
amount  of  arsenic  in  a  sample  of  beer  may  be  made  by 
comparing  the  stain  produced  on  mercuric  chloride 
paper  by  the  arsenical  hj'drogen  from  a  given  portion 
of  the  sample,  with  that  produced  by  a  definite  quantity 
of  a  standard  solution  of  arsenic.  Bird  (2)  made  a  careful 
study  of  the  conditions  under  which  the  arsenical  stain  on 
mercuric  chloride  paper  may  be  best  obtained  and  identified, 
with  special  reference  to  the  interference  of  the  hj'drides 
of  sulphur,  phosphorus,  and  antimony.  Although  his 
work  is  extremely  suggestive  of  a  quantitative  application, 
he  himself  considers  that  the  test  is  only  approximately 
quantitative,  in  ,  that  the  stain  obtained  from  a  given 
amount  of  substance,  say  beer,  may  be  shoAvn  to  be 
greater  or  less  than  the  stain  representing  a  fixed  limit  of 
arsenic  for  that  amount.  He  also  regards  it  as  a  true 
negative  test.  Treadwell  and  Comment  (3)  compared 
the  stain  obtained  from  the  action  of  arsine  on  silver 
nitrate  paper  with  a  series  of  stains  from  definite  quan- 
tities of  a  standard  solution  of  arsenic.  The  method, 
applied  by  these  authors  to  the  detection  of  arsenic  in 
mineral  waters,  is  said  to  have  given  good  results. 

Dowzard  (*),  after  describing  a  modification  of  the 
(jutzeit  test  which  allows  the  detection  of  minute  traces 
of  arsenic  in  a  small  volume  of  solution,  suggested  the 
preparation  of  a  standard  set  of  stains,  which  should  be 
kept  in  a  tightly  stoppered  bottle  in  a  dark  place. 
Thomson  (5)  attempted  to  make  the  reaction  quantitative 
by  passing  the  arsenical  hydrogen  through  a  tube  in 
which  was  hung  a  cotton  thread  or  a  paper,  saturated 
with  mercuric  chloride  solution,  which,  from  the  intensity 
of  the  stain  produced  upon  it,  should  show  the  amount 
of  arsenic  present.  Thomson  states,  however,  that  liis 
results  were  inconclusive.  Goode  and  Perkhi  (^)  made 
a  series  of  experiments  to  ascertain  if  the  Gutzc-it  test 
could  be  made  quantitative  and  if. a  set  of  standards  could 
be  ])reparcd  which  should  bo  at  least  as  permanent  as 
the  standard  mirrors  of  the  Berzelius-JIar.sh  process. 
Stains  were  made  as  usual  on  paper  treated  with  mercuric 
chloride,  but  the  impossibility  of  making  them  permanent 
led  to  their  abandonment  for  quantitative  purposes, 
except  that  a  given  stain  might  be  matched  with  freshly 
prepared  standards.  Langmuir  ('),  in  order  to  detect 
the  presence  of  undecomposcd  arsine  in  the  Mar.sh  test. 
placed  in  the  end  of  the  exit  tube  a  slip  of  paper  moistened 
with  a  saturated  solution  of  mercuric  chloride.  It 
npparentlj'  did  not  occur  to  him  that  this  might  also  be 
used  quantitatively,  but  he  seems  to  have  employed  the 
ordinary  colour  stains  successfully  in  the  approximate 
determination  of  arsenic  in  glycerin. 

Aside  from  the  above-quoted  authors,  there  arc  doubt- 
less many  who  have  been  able  to  use  the  Gutzeit  reactions 
as  a  means  of  approximate  analysis,  but  we  have  not 
met  with  a  careful  study  of  tlic  conditions  under  which  the 
reactions  may  be  employed  quantitatively  with  any  degree 
of  accuracy. 

The  chief  difficulty  in  differentiating  between  stains 
caused   by  various   amounts   of   arsine   on    cither   silver 

•  Takeu  as  read. 


nitrate  or  mercuric  chloride  paper,  lies  in  the  fact  that  the 
action  is  partly  over  the  surface  and  paitly  within  the 
fibre  of  the  paper.  Fxu-ther,  a  single  layer  of  paper  is 
not  alwaj's  sufficient  to  retain  all  the  arsenic  evolved, 
and  stains  fi-om  equal  amounts  of  arsine  may  not  always 
be  of  the  same  density.  These  difficulties  disappear 
almost  entirely  if  one  allows  the  arsenical  h3'drogen  to 
act  not  against,  but  along  a  surface.  The  principle,  there- 
fore, of  the  modification  we  suggest  in  order  to  make  the 
Gutzeit  reactions  more  accurately  quantitative,  is  to 
allow  the  arsine  to  pass  over  a  strip  of  paper  impregnated 
with  mercuric  chloride,  and  to  compare  the  band  of  colour 
thus  obtained  with  a  series  of  bands  prepared  from  known 
amounts  of  a  standard  solution  of  arsenic.  We  think  that 
the  failure  of  Thomson  to  get  good  results  was  merely 
due  to  unsuitable  conditions.  Our  experience  has  not 
onl\'  confirmed  the  conclusion  which  has  been  reached 
by  mo.st  of  those  who  have  investigated  the  Gutzeit 
reactions — that  the  use  of  mercuric  chloride  is  preferable 
to  that  of  silver  nitrate  from  a  qualitative  standpoint, 
but  it  has  also  shown  that  the  former  reagent  is  better 
suited  to  the  quantitative  analysis. 

A  careful  study  of  the  conditions  of  the  reaction, 
following  the  principle  stated  above  and  made  for  the 
most  part  without  knowledge  of  the  work  of  the  above 
quoted  authois,  has  shown  that  the  reaction  can  be 
made  the  basis  of  a  simple  and  fairly  accurate  quantitative 
method,  with  no  more  than  ordinary  analytical  precau- 
tions. 


THE  METHOD. 

Sensitised  mercuric  chloride  paper. — For  this  purpose  we 
used  at  first  a  smooth  filter  paper  of  close  texture,  but  we 
have  recently  employed  to  greater  advantage  a  cold  pressed 
drawing  paper  made  by  Whatman.  The  latter  not  only 
gives  better  colour  results,  but  also,  on  account  of  its  greater 
strength,  withstands  better  any  subsequent  treatment 
for  development  or  identification  of  the  colour.  A  square 
metre  of  this  paper  weighs  about  160  grms.  (4 J  ounces  per 
square  yard).  It  is  cut  into  strips  having  a  uniform  width 
of  4  mm.,  and  we  use  for  this  purpo.se  a  carefully  made 
brass  rule  of  exactly  this  width.  The  cutting  may  be 
done  with  a  sharp  knife,  but  more  accurately  and  in  largo 
quantity  by  the  machine  which  should  be  accessible  at 
any  printing  office.  The  strips,  which  must  be  clean  and 
free  from  dust,  are  sensitized  bj'  drawing  them  repeatedly 
through  a  five  per  cent,  solution  of  recrystallized  mercuric 
chloride  until  they  are  thoroughly  soaked.  They  are  then 
placed  to  diy  on  a  horizontal  rack  of  glass  rods  or  tubing, 
and,  when  dry.  are  at  once  cut  into  short  lengths  of  7  cm., 
discauling  the  ends  bj'  which  the  strips  were  held  during 
the  immersion.  A  bundle  of  these  strips  is  placed  in  a 
stoppered  tube  or  bottle  containing  calcium  chloride 
covered  by  cottonwool,  and  is  kept  in  the  dark  until 
needed. 

The  reduction  apparatus. — (See  Figure.) — This  consists 
of  a  glass  bottle  of  30  c.c.  capacity,  closed  by  a  pure  rubber 
stopper  with  two  holes.  Through  one  of  these  holes 
passes  a  small  thistle  tube,  about  15  cm.  long,  reaching 
to  the  bottom  of  the  bottle  and  constricted  at  its  lower 
end  to  an  opening  of  about  1  mm.  The  other  hole  carries 
an  exit  tube,  bent  first  at  a  right  angle,  then  back  again 
in  the  same  ))lane  in  the  form  of  a  C.  To  this  is  fastened 
by  means  of  a  rubber  stopper  a  short  bulb  tube  about 
12  mm.  in  diameter,  terminating  in  a  longer  tube  which 
has  a  bore  of  slightly  over  4  mm.  The  bulb  of  this  tube 
(deposition  tube)  is  loosely  tilled  with  clean  absorbent 
cotton  which  has  Ix'cn  kept  over  sulphuric  acid  to  ensure 
uniform  dryness.  Instead  of  the  bulb  tube,  the  rubber 
.stopper  of  the  exit  lube  may  <  arry  a  short  jiirce  of  glass 
tubing  of  about  12  mm.  diameter,  in  which  is  placed  tho 
absorbent  cotton,  and  to  which,  by  means  of  another 
rubber  stopper,  is  attached  the  deposition  tube. 

Tlif  simpli' i<  V  unl '  "uipi'tnoss  of  this  apparatus  allow 
.1  number  of  determmations  to  be  larried  on  at  the  same 
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time  by  the  use  of  several  pieces.  It  is  important, 
however,  that  the  bottles  be  of  the  same  size,  and  it  is 
a]K>  advisable  to  have  the  rest  of  the  apparatus  of  as 
nearly  definite  size  as  possible. 

ReagfnU.^Wc  have  used  zinc  and  hydrochloric  acid 
in  preference  to  zin<-  and  sulphuric  acid,  as  the  action 
goes  on  more  regularly  and  without  the  addition  of  a 
erasitizer.  The  i<robability  of  formation  of  hydrogen 
sulphide  is  also  less.  The  zinc.  knowTi  as  Bertha  .spelter, 
is  from  New  Jersey  zinc  ore.  and  has  been  proved  by 
exhaustive  tests  to  be  free  from  arsenic.  It  contains 
not  over  0-019  per  «ent.  of  lead  and  not  more  than  0-013 
per  cent,  of  iron.  'ITie  hydrochloric  acid  contained  not 
over  0-fcj  mgrm.  of  arsenious  oxide  per  litre.  The  dilu 
tion  employed,  one  part  of  acid  to  six  of  water,  is  equiva- 
lent to  a  normaUty  of  about  1-5.  The  quantity  of 
diluted  acid  used  in  the  analysis  would  not  contain 
orer  O-OXKM  mgrni.  of  arsenious  oxide,  an  amount 
beyond  the  practical  linut  of  the  delicacy  of  the  method  («). 
No  evidence  of  s-iilphur.  phosphorus,  antimony,  or  arsenic 
han  Ijeen  obtained  from  these  reagents  when  used  in  long 
rofitmnefl  blank  tests. 

Pror^'iur/.— Three  grnis.  of  carefully  and  uniformly 
granulated  zin'-  are  y)laced  in  the  bottle,  and  a  strip  of 
•evitized  paper  is  slipped  into  the  deposition  tube  to  a 
definite  distance,  the  paper  b^ing  wholly  %vithin  the  tube. 
15  c.c.  of  diluted  acid  are  then  added  through  the  thistle 
tabe,  and  the  evolution  of  hydrogen  is  allowed  to  continue 
for  at  lea^-t  ten  minutes.  .A"t  the  end  of  this  time  the  rate 
of  flow  of  the  ga«  has  Ijecorne  as  regular  as  possible,  and 
the  atmf«pherv  m  the  dep<j,sition  tube  ha.s  a  nearly  definite 
degree  of  saturation  with  aqueous  vapour.  On  the.se  two 
eonditionji  depends  chiefly  the  uniformity  of  colour 
bandx  from  equal  amounts  of  arsenic.  In  this  time,  also, 
f******"'^*"  of  antenic  in  reagents  and  ayjparatus  is  assured, 
"^,*fc*  g"*"*  majority  of  ( a.'-e-,  by  the  non-appearance  of 
eoloiir  no  the  w-n»itized  paj^r,  but  the  blank  test  may  be 
M  long  continued  a«  circumstances  demand.  'The 
aototmn  to  be  tested  in  then  introduced,  either  wholly  or 
in  aliquot  part,  *hk^h  may  be  determined  by  weghing  or 
■ea^nrina.  In  the  fornjer  cane,  we  use  a  s'ide-neck  test 
tobe  of  a>K>ut  30  c.c.  capnf  ity,  and  weigh  to  the  second 
decimal  place.  Unlew  the  amount  of  arsenic  be  exceed- 
ingly  Mmall,  it  m  not  necessary  to  add  the  whole  of  the 
nointion.  but  in  that  raw  the  volume  must  Ixj  obviously 
not  over  iTi  c.c.,  on  areount  of  the  capacity  of  the  bottle. 
Aftrr  mtrorlnctioti  of  the  soluf  ion,  the  colour  appears  upon 
the  r^fipr  in  a  few  minute*,  and  the  depofiit  reaches  its 

"*•* "    -  •'   -    '»   -••    miriiit*-*.     The    band    of   colour 

**•'  fnjrtirt-d  with  a  set  of  standard 

*'•'''•         '  ■  J'lt  of  arMrnic  a^  **timated  from 

•*•  MwipariMin  and  the  amount  of  t-olution  from  which 
*h»  band  wm  obuined.  the  calculation  of     the  arsenic 
n  ln«>  ••nlir»-  "obiti'in   n  xunpl**. 
Htand'ird  cUnur  ImiiuU.~X  hUndard  bolution  m  made 


by  dLssolving  one  grm.  of  re-sublimed  arsenious  oxide  in  a 

small  quantity  of  sodium  hydroxide  solution  free  from 
arsenic,  acidifying  with  sulphuric  acid,  and  making  up 
to  one  litre  with  recently  boiled  water.  Of  this  solution 
(I.)  10  c.c.  are  diluted  to  a  litre  with  freshly  boiled  water, 
giving  a  solution  (II.)  which  contains  0-01  mgrm.  or 
10  micromgrms.  (mmg.)  of  arsenious  oxide  per  cubic 
centimetre.  In  testing  the  delicacy  of  the  method  we  have 
also  prepared  solutions  containing  1  mmg.  (III.)  and  0-1 
mmg.  (IV.)  per  cubic  centimetre. 

From  definite  portions  of  solution  II.,  measured  from  a 
burette,  a  series  of  colour  bands  is  made  by  the  above 
procedure,  using  a  fresh  charge  of  zinc  «Hid  acid  for  each 
portion.  Plate  I.  shows  in  colours  the  actual  size  of  the 
set  of  bands  made  by  us,  corresponding  to  the  following 
amounts  of  arsenious  oxide  in  micromgrms.  : — 2,  5,  10, 
15,  20,  25,  30,  35,  40,  50,  60,  70.  The  colour  in  the  lowest 
values  is  a  lemou  yellow,  shading  from  this  to  an  orange 
yellow,  and  through  orange  yellow  to  reddish  brown  in 
the  higher  values. 

Preservation  and  development  of  the  colour  bands. — The 
rapid  fading  of  the  stains  has  been  a  serious  obstacle  to 
the  use  of  the  Gutzeit  reaction  for  a  quantitative  method, 
and  it  very  soon  became  evident  to  us  that  some  means 
of  preserving  the  colour  bands  must  be  found  before  the 
method  could  be  considered  an  entirely  practical  one.  It 
was  clear  that  the  chief  factors  in  the  change  of  colour 
were  light  and  moisture,  the  latter  being  by  far  the  more 
important.  Concerning  the  mechanism  of  the  reactions, 
either  for  the  formation  of  the  colour  or  for  its  decom- 
position with  water,  the  work  of  those  who  have  investi- 
gated the  reactions  was  not  sufficient  to  guide  us.  The 
early  work  of  Rose  (9)  on  the  action  of  arsine  on  excess  of 
mercuric  chloride  in  solution  showed  that  a  yellowish 
brown  precipitate  was  formed  having  the  empirical  for- 
mula AsHg3Cl3.  This  he  considered  to  be  made  up  of 
mercurous  chloride  and  a  compound  of  mercury  and 
arsenic,  to  which  the  formula  AsoHgs  might  be  given. 
Mayen90n  and  Bergeret  (1°)  consider  the  compound  to 
be  a  mixture  of  arsenic  and  mercurous  chloride.  Fran- 
ceschi  (11),  apparently  without  knowledge  of  Rose's  work, 
passed  arsine  through  an  aqueous  solution  of  mercuric 
chloride.  The  liquid  became  at  first  a  light  yellow,  then 
red,  and  there  was  precipitated  a  substance  at  first  yellow, 
but  with  excess  of  gas  a  dark  red,  "  of  the  colour  of  Spanish 
tobacco."  For  this  compound  Franceschi  assumes  from 
the  analysis  and  properties  the  formula  AsHHg2Cl2,  which 
he  writes  :  HAs  :  (HgCl)2.  Lohmann  (12),  -who  does  not 
mention  the  results  of  Franceschi,  finds  the  reaction  to 
run  in  a  similar  manner.  But  the  red  product  decom- 
posed with  water,  becoming  black,  and  with  such  rapidity 
that  an  analysis  was  impossible  except  through  the 
decomposition  products.  From  this  the  formula 
AsHggCls  was  assigned.  Lohmarm  considers  that  the 
reaction  is  always  3HgCl2-fAsH3=A8Hg3Cl3-f  3HC1. 
whether  the  precipitation  is  complete  or  not,  and  that 
the  decomposition  of  the  product  depends  (a)  on  the 
presence  of  mercuric  chloride,  in  which  case  arsenic  and 
mercurous  chloride  arc' the  products,  or  (6)  on  absence  of 
mercuric  chloride,  in  which  case  mercury,  arsenious  acid, 
and  hydrochloric  acid  arc  the  products. 

Partheil  and  Amort  (13)  note  the  formula  given  by 
Franceschi,  but  evidently  assume  that  it  was  for  the 
yellow  body  (if  such  indeed  exists)  and  not  for  the  red, 
which  was  clearly  indicated  from  Franceschi's  paper. 
On  this  assumption,  and  from  Lohmann's  work,  they 
consider  that  the  following  is  the  reaction  for  the  formation 
of  the  yellow  body  :  2HgCl2  +  AsH3  =  AsHHg2Cl2  +  2HCl, 
and  for  the  red,  that  given  by  Lohmann  (above).  These 
rea<;tions  were  given  by  Franceschi  and  by  Lohmann 
respectively,  but  lioth  of  these  authors  were  dealing  with 
the  red  body.  Partheil  and  Amort  further  consider  these 
bodies  to  have  the  following  structure,  respectively : 
HAs  :  (HgG1)o  and  As(Hga)3. 

Passing  excess  of  arsine  through  the  solution  in  which 
the  red  body  is  suspended,  Partfieil  and  Amort  obtain  a 
black  precipitate  to  which  they  give  the  formula  As2Hg3, 
and  this  derives  HU])port  from  the  reactions  with  alkyl 
iodides  described  by  these  authors  in  a  succeeding 
paficrC*).  The  inve.sf  jgation  is  given  somewhat  more  fully 
in  a  later  pajter  by  Part  lie  il  ("').     On  partial  precipitation 
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of  a  mercuric  chloride  solution  by  arsine,  a  yellow  body 
was  obtained,  to  which,  from  a  single  analysis  of  an 
evidently  impure  substance,  the  formula  AsHgHgCl  was 
assigned.  From  this  experiment  and  from  the  results 
of  Franceschi  and  of  Lohmann,  Partheil  considers  that 
there  should  be  added  to  the  two  substances  given  above 
a  third,  with  the  structure,  HoAs.HgCl.  "While  the 
evidence  appears  to  show  that  the  hydrogen  of  arsine  is 
replaced  by  the  mercurous  chloride  group  to  a  greater 
or  less  extent,  the  formula  for  the  red  substance  does  not 
seem  to  us  to  have  been  conclusively  proved,  and  the 
reactions  of  decomposition  are  decidedly  in  doubt. 
Nothing  has  been  brought  forward  to  show  deiinitely  the 
relation  of  the  yellow  compound  or  compounds,  if  such 
exist,  to  the  red.  Lack  of  time  prevents  us  at  present 
from  studying  the  reaction  quantitatively,  but  it  is  hoped 
that  the  investigation  may  be  taken  up  later  by  one  of 
us.  Nevertheless  the  following  qualitative  reactions  have 
made  it  possible  to  treat  the  bands  of  colour  so  that  they 
may  be  kept  for  a  considerable  time,  either  in  their 
original  form  or  by  means  of  a  gj/a^i-development  and 
fixation. 

The  removal  of  the  relatively  large  excess  of  mercuric 
chloride  fiom  the  paper  by  treatment  with  absolute  ether 
or  alcohol  did  not  offer  a  solution  of  the  difficult}-,  as  the 
colours  faded  rapidly  even  when  kept  in  the  dark  and 
over  sulphuric  acid.  The  colour  is  quickly  bleached  by 
boiling  with  water,  as  is  well  known.  Cold  water  acts 
more  slowly,  the  colour  not  being  completely  changed 
until  after  a  day  or  two,  and  then  not  bleached  but 
converted  to  a  dull  grey.  Bird  (i^)  and  also  Goode  and 
Perkin  (i^)  have  observed  the  action  of  hydrochloric  acid 
upon  the  original  colour,  which  is  thereby  considerably 
changed.  Goode  and  Perkin  also  note  the  aetion  of 
ammonia  upon  the  original  colour,  but  do  not  find  the 
action  of  service  in  preparing  standards. 

F'roni  the  evident  effect  of  even  a  slight  amount  of 
moisture  we  were  led  to  adopt  the  suggestion  of  Panzer  (i*), 
as  applied  to  the  standard  Marsh  mirrors,  for  the  preser- 
vation of  om-  standards.  A  clean,  dry,  glass  tube,  about 
5  mm.  in  diameter,  is  sealed  at  one  end,  at  which  is  placed 
a  small  quantity  of  phosphorus  pentoxide  covered  by  a 
bit  of  dry  cottonwool.  The  strip  is  then  inserted,  coloured 
end  dowTi,  and  fastened  by  a  drop  of  Canada  balsam,  and 
the  tube  is  sealed.  The  set  of  standards  prepared  in  this 
way  can  be  used  for  several  months,  although  the  bril- 
liancy of  the  colour  is  lost  after  a  few  weeks. 

The  colour  band  may  be  developed  by  treatment  with 
rather  concentrated  hydrochloric  acid,  of  a  normality 
of  about  6  (one  part  acid  to  one  of  water).  This  is  done 
in  a  small  test  tube,  at  a  temperature  not  exceeding 
60°  C.  and  for  not  over  two  minutes,  else,  with  this  con- 
centration of  acid,  the  paper  is  likely  to  become  disinte- 
grated. The  strip  is  then  thoroughly  washed  with  running 
water  and  dried.  The  colour  on  the  wet  strip  is  a  brilliant 
dark  red  in  the  higher  values,  while  the  smaller  amounts 
show  a  deeper  yellow  than  in  the  initial  set.  The  length 
of  the  bands  is  considerably  greater  than  that  of  the 
original.  On  drying,  the  colour  becomes  duller.  These 
bands  must  also  be  sealed  as  above  with  phosphorus 
pentoxide,  and  are  somewhat  more  permanent  than  the 
initial  set.  Plate  II.  represents  the  set  obtained  by 
development  of  the  initial  set  with  hydrochloric  acid. 
If  the  original  colour  band  is  treated  for  a  few  minutes 
with  normal  ammonia  solution,  a  dense  black  coloiu:  is 
produced,  of  slightly  greater  length  than  the  original. 
This  colour  is  far  more  permanent  than  the  others,  but 
it  is  nevertheless  necessary  to  seal  the  dry  strips  in  glass, 
using  fresh,  powdered  quicklime  instead  of  phosphorus 
pentoxide.  Plate  III.  shows  the  set  obtained  by  develop- 
ment of  the  initial  set  with  ammonia. 

GENERAL  PRECAUTIONS. 

Ab  far  as  concerns  the  reduction  of  the  arsenic,  no  other 
precautions  aro  necessary  than  those  which  must  be 
observed  in  the  proper  conduct  of  the  Berzcliui-Marsh 
method  when  applied  to  small  amounts.  The  solution 
to  be  reduced  should  contain  no  interfering  organic 
matter,  nor  any  metals  which  prevent  or  retard  the 
formation  of  arsine.     Sulphur  in  any  form  redui  ible  to 


hydrogen  sulphide  should  be  absent.  It  is  well  known 
that  small  amoimts  of  hydrogen  sulphide  interfere  with 
the  Gutzeit  reactions,  and  it  is  the  custom  of  most 
analy.sts  to  pass  the  arsenical  hydrogen  over  paper  or 
cottonwool  containing  lead  acetate,  or  even  through  a 
lead  solution,  before  it  reaches  the  mercuric  chloride. 
As  we  have  been  careful  to  eliminate  the  sulphur  before 
testing,  we  have  not  found  this  neccsary.  except  in  certain 
cases,  when,  with  a  sufficiently  long  deposition  tube,  it  is 
very  simple  to  insert  a  strip  of  paper  saturated  with  normal 
lead  acetate  and  dried.  Phosphites  and  hypophosphites 
will  also  have  been  oxidized  before  introduction  of  the 
solution,  and  there  is  little  danger  in  ordinary  work 
from  small  amounts  of  phosphine  which  might  result 
fi'om  the  accidental  presence  of  reducible  compounds  of 
phosphorus.  Antimony  should  of  course  be  absent,  but 
very  small  amounts  of  stibine  do  not  interfere  with  the 
recognition,  though  they  may  prevent  the  estimation  of 
arsenic.  Free  nitric  acid  must  be  avoided.  Arsenates 
require  especial  treatment,  as  will  be  discussed  below. 

SPECIAL  PRECAUTIONS. 

In  order  to  be  certain  of  uniformity  in  length  and 
colour  of  the  bands  from  the  same  amount  of  solution, 
the  following  points  must  be  observed  : — 

1.  The  reduction  bottles  must  be  of  equal  capacity,  and 
the  deposition  tubes  of  equal  bore. 

2.  The  amount  of  zinc  must  be  the  same  always,  and 
the  granulation  must  be  uniform. 

3.  The  volume  and  concentration  of  the  acid  must  be 
definite. 

4.  The  absorbent  cotton  must  be  perfectly  clean  and 
reasonably  dry,  and  is  therefore  best  stored  in  a  desiccator 
before  u.se.  The  amount  used  should  be  approximately 
the  same  in  all  cases,  packed  in  the  bulb  tube  to  about 
the  same  density. 

j  5.  The  sensitized  paper  must  be  acted  upon  by  a  gas 
I  in  which  the  moisture  is  as  nearly  constant  as  possible. 
'  For  this  reason  the  paper  cannot  be  allowed  to  become 
moist,  nor  can  the  gas  be  dried.  In  the  first  case  the 
band  is  short  and  imperfectly  shaded  ;  in  the  second  it 
is  scattered  along  the  whole  length  of  the  strip,  or  even 
partially  escapes  the  paper.  This  we  have  shown  by 
attaching  a  hard  glass  tube  with  capillary,  in  which,  on 
heating,  a  mirror  of  arsenic  was  obtained.  Conversely, 
imder  carefully  regulated  conditions,  no  evidence  of 
escaping  arsenic  was  found,  either  by  the  use  of  a  hot 
tube  or  by  the  introduction  of  a  second  strip  of  sensitized 
paper. 

6.  After  ten  or  twelve  runs  with  the  same  bottle,  the 
atmosphere  of  the  deposition  tube  becomes  too  moist 
and  the  bands  are  consequently  too  short.  It  is  then 
necessary  to  replace  the  cotton.  In  order  to  get  a  suf- 
ficient degi-ee  of  saturation  in  the  next  run,  the  evohtion 
of  hydrogen  must  go  on  for  a  longer  time  than  usual 
before  adding  the  test  solution,  say  for  an  hour.  This 
preliminary  satvu-ation  may  be  also  conveniently  secured 
by  leaving  zinc  and  acid  in  the  apparatus  over  night. 

By  observation  of  the  above  precautions  we  have 
obtained  fairly  regular  and  uniform  bands  of  colour 
from  equal  amounts  of  arsenic,  using  apparatus  of  definite 
size,  reagents  of  definite  concentration,  carefully  sensitized 
paper,  and  by  passing  the  arsenical  gas  over  the  paper 
in  a  condition  of  moisture  which  is  as  carefully  regulated 
as  possible.  Without  these  precautions,  which  involve 
no  great  care,  the  method  will  not  give  satisfactory 
quantitative  results. 

ANALYTICAL  DATA. 

The  method,  as  far  as  it  concerns  the  dcterminntion  of 
arsenic  in  a  solution  projfcrly  prciiarcd  for  reduction,  was 
tested  by  the  analyses  of  (ho  following  solutions  con- 
taining varving  amounts  of  arsenic,  which,  with  the. 
exception  of  Nos.  o,  8,  7  and  9,  were  unknown  to  the 
analyst.  In  analysis  No.  9  the  arsenic  was  present  a« 
arsenic  acid.  In  Nos.  5.  8,  7  and  9.  the  comparison  was 
made  wjtli   standards  which   had   Ix-cn    kept   .»vr  three 
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months,  and  the  roadiuc  of  the  blinds  was  confirmed  bv 
the  stanilards  obtained  bv  development  of  the  initial 
bands  with  ammonia. 


any  loss  of  arsenic  in  the  Marsh  procedure.  Similarly, 
there  is  no  diminution  in  the  delicacy  of  our  method  when 
platinum  foil  is  used.     The  use  of  zinc  carefully  covered 


Table  1. 


Arsenious 

Weight  diluted 

1 

Per  cent. 

No.  of 

oxide 

Total  weight 

solution  taken 

Reading  of  <      Arseuious  oxide 

Arseuious  o.xide 

arsenious  oxide 

.\nAlysts. 

taken. 

diluted  solution. 

for  analysis. 

band.        i            foimd. 

i 

found,  mean. 

found. 

insrin* 

grm. 

grm. 

mgnn. 

mgnn. 

mgrro. 

6 

0>05 

21-21 

5-75 

0-009 

0-033 

6-05 

0-012 

0-043 

0-038 

76 

8 

0-10 

24-13 

5-74 

0-024 

0-100 

7-16 

0-027 

0-091 

0-096 

96 

2 

0S5 

24-93 

3-5 

0-037 

0-26 

2-7 

0-025 

0-23 

0-25 

100 

1 

0-50 

26-11 

1-0 

0-018 

0-47 

1-3 

0-025 

0-50 

0-49 

98 

7 

100 

25-02 

0-39 

0-014                          0-90 

0-76 

0-028                          0-92 

0-91 

91 

8 

100 

23-76 

0-35 

0-013                          0-88 

0-48 

0-022                          1-09 

0-99 

09 

S 

1-50 

23-88 

0-47 

0-027                          1-37 

0-47 

0-027                          1-37 

1-37 

92 

4 

2-00 

25-51 

0-66 

0-055                          2-16 

0-51 

0-036         i                 1-75 

1-95 

98 

S 

2-50 

27-04 

0-19 

0-015                          2-13 

0-34 

0-028         1                 2-24 

2-19 

88 

Avera 

?e  percentage 

93 

\Vc  do  not  claim  for  the  method,  under  ordinary  cir- 
camstances,  a  greater  accuracy  than  from  five  to  ten  per 
cent. 

ANALYTICAL  NOTES. 

SentUized  Paper. — We  have  found  that  the  prepared 
paper,  if  kept  dry  and  away  from  the  light,  does  not  lose 
its  sensitiveness  to  a  great  extent  after  several  months. 
On  long  keeping  there  Ls  apparently  a  verj'  slight  reduction 
to  mercurous  chloride,  since  an  old  paper,  after  treatment 
■with  hydrochloric  acid  and  washing,  gives  a  slight 
darkening  with  ammonia  or  auric  chloride  (for  this  test, 
see  below).  Although  this  change  does  not  greatly 
influence  the  result,  it  is  better  not  to  use  paper  which  hais 
been  kept  too  long. 

Contrary  to  Goode  and  Perkin  (i»),  we  have  found  no 
advantage  in  using  mercuric  bromide  instead  of  the 
chloride.  Neither  the  aqueous  solution  of  the  former, 
which  w,  in  addition,  too  dilute,  nor  the  alcoholic  solution 
gives  a  pancr  of  greater  sensitiveness  than  that  prepared 
from  the  chloride.  The  alcoholic  solution  of  the  chloride, 
since  it  evaporates  more  rapidly,  leaves  a  less  even  surface 
of  the  salt  upon  the  paper  than  is  obtained  by  the  slower 
evaporation  of  the  aqueous  solution. 

Apparatus. — In  ca«e  it  is  necessary  to  examine  larger 
quantities  of  solution  for  arsenic,  a  larger  reduction  bottle 
will  naturally  su(rge«t  itself.  In  this  case,  slight  variations 
from  the  procedure  may  be  found  necessary,  and  the 
aUolute  delicacy  of  the  method  may  be  somewhat  less. 

Wc  have  found  no  sign  of  arsenical  contamination 
from  the  rubber  stoppers  used  in  the  apparatus,  and  we 
have  ther»>fore  not  le<M.enpd  the  simplicity  of  the  apparatus 
by  making  it  entirely  of  triads.  1  he  stoppers  are  boiled 
with  dilute  alkali  and  washed  before  use. 

Although  we  have  not  tried  it  for  ourHclves,  it  would 
ttm  obvimM  that  the  elfctrolytic  reduction  of  the 
•olotion  could  be  employed  if  desired. 

aenU. — From  the  delicacy  of  the  method,  as  dis- 
I  below,  the  zinc  used  by  us  is  evidently  highly 
•hire.  Indeed,  the  amount  of  iron  present,  to  which 
metil,  from  the  work  of  frhapman  and  Law  f^"),  Parsons 
mod  Stewart  (*»),  and  others,  may  he  attributed  the 
in»«n»ftiTeneji.i  of  mwt  samples  of"  zinc,  is  about  onc- 
•erenth  of  the  amount  in  a  zinc  which  Tbapman  and 
l«w  show  to  be  sufficiently  Keasitivc  in  the  Marsh  process. 

We  have  a^o,  m  fhi.s  conn'^ctirm,  studied  the  effect 
of  the  prewnre  of  other  metals  on  the  sensitivencsK  of 
the  zinc.  The  retention  of  arsenic  by  the  aridition  of 
pUfmc  '-hloride  or  cupric  sulphate,  confirmed  bv  one  of 
**•  '.^I  yeani  ago,  is  well  known.     With  "a  bright 

F"  in  '■f/Dfart  with  our  zm'-,  and  u-in;.'  f  ith'r 

ftu^,.....r    .ji    bydiocblofH    ac'id,   we   have  never  noticed 


with  copper,  after  the  procedure  of  Lockemann  (23), 
makes  no  difference  whatever  in  the  results,  nor  does  the 
addition  of  tin  or  lead  salts  to  the  solution  during  the 
reduction.  The  zinc  is  granulated  by  pouring  the  metal, 
melted  in  a  porcelain  casserole,  from  a  height  of  six  feet 
through  a  hot  porcelain  sieve  into  two  feet  of  cold  water. 

The  estimation  of  the  arsenic  in  the  hydrochloric  acid 
was  made  on  samples  of  100  c.c.  in  two  ways.  The  acid 
was  distilled  to  half  its  volume,  a  treatment  which  we 
have  shown  in  the  following  paper  (24)  to  be  sufficient 
to  expel  all  the  arsenic.  The  distillate  was  collected  in 
3.5  c.c.  nitric  acid  and  evaporated  with  a  small  amount  of 
sulphuric  acid.  Again,  the  acid  was  allowed  to  drop 
slowly  into  hot  nitric  acid,  and  the  mixture  was  then 
evaporated.  Several  residues  obtained  by  both  of  these 
procedures  from  lots  of  100  c.c.  gave  closely  agreeing 
results,  both  from  the  reading  of  the  Marsh  mirrors  and 
the  Gutzeit  colour  bands.  The  mean  of  all  determinations 
was  0-002  mgrm.  for  100  c.c,  or  0-02  mgrm.  per  litre. 
ThLs  acid  was  shipped  in  carboy,  and  we  have  not 
observed  any  increase  of  arsenic  in  the  acid  on  standing, 
such  as  might  result  from  the  action  upon  the  glass  if 
the  latter  contained  arsenic.  It  is  better,  however,  that 
such  acid  should  be  shipped,  or  at  least  stored,  whether 
concentrated  or  dilute,  in  ceresine  bottles. 

We  have  noticed  that  the  nitric  acid  from  the  carboy, 
which  gave  no  test  for  arsenic,  took  up  traces  from  the 
storage  bottle  on  long  standing.  We  have  therefore 
stored  the  nitric  acid  in  ceresine.  A  slight,  but  imimpor- 
tant  amount  of  paraffin  is  taken  up.  50  c.c.  lots  of  this 
acid,  evaporated  with  a  small  quantity  of  sulphuric  acid, 
gave  residues  which  showed  no  traces  of  arsenic.  It  must 
be  borne  in  mind  that  a  nitric  acid  residue  contains  the 
arsenic  as  arsenic  acid,  and  that  the  procedure  must 
accordingly  be  modified  as  explained  below. 

The  second  sample  of  hydrochloric  acid,  referred  to  in 
the  footnote  above,  was  8hipj)ed  in  ceresine,  and  the 
diluted  acid  is  also  kept  in  ceresine.  Two  100  c.c.  lot« 
of  this  acid  were  dropped  into  nitric  acid  and  evaporated 
with  sulphuric  acid.  The  residues  were  reduced  with 
sulphurous  acid  free  from  arsenic,  and  gave  colour  bands 
equal  to  0-3  and  0-5  mmg.  of  arsenious  oxide  respectively. 
This  is  equivalent  to  0-004  mgrm.  of  arsenious  oxide  per 
litre. 

Procedure. — At  the  end  of  a  run,  a  slight  annular 
sublimate  is  often  observed  on  the  inside  of  the  deposition 
tube  where  the  colour  band  is  in  contact  with  the  glai*s. 
With  very  small  amounts  of  arsenic  this  sublimate  is 
white,  but  is  ordinarily  slightly  coloured.  It  is  probablv 
due  to  transference  of  mercuric  chloride,  either  througn  j 
volatilizatiop  or  r-fipiUmy  ml  ion.  :ind  a  slipht.  colour  j 
reaction  may  take  place  on  the  deposit.     The  amount  ii 
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without  influence  on  the  result,  but  the  tube  should  be 
cleaned  with  dry  cotton  before  being  used  again. 

The  temperature  during  reduction  should  not  be 
allowed  to  rise  very  much,  as  the  moisture  equilibrium 
in  the  deposition  tube  is  distuibed  from  the  excess  of 
moisture  carried  over.  For  thL?  reason  the  procedure  of 
Bird  (25),  which  consists  in  heating  the  liquid  under 
reduction  to  the  boiling  point,  is  not  adapted  to  this 
method. 

We  have  found  no  advantage  in  using  very  large  amounts 
of  zinc,  as  recommended  by  many,  especially  in  the 
Marsh  process,  nor  do  we  think  it  necessary  that  the 
zinc  should  be  entirely  dissolved. 

Standard  Bands. — We  have  long  noticed  that  solutions 
of  the  dilution  of  0-01  mgrm.  per  c.c.  undergo  a  change 
on  standing,  with  the  result  that  a  given  volume  will  not 
yield  the  same  depth  of  band  as  when  first  prepared,  or, 
in  the  Marsh  process,  the  same  intensity  of  mirror.  In 
more  dilute  solutions  the  change  is  very  rapid,  and 
solution  rV.,  containing  O-l  mmg.  per  c.c.  is  of  no  value 
as  a  standard  in  a  day  or  two.  The  use  of  boiled  water 
for  dilution  greatly  retards  the  change,  which  would 
lead  to  the  conjecture  that  the  reaction  might  be  one  of 
oxidation,  with  formation  of  arsenic  acid,  which,  as 
shown  below,  does  not  give  the  same  depth  of  colour  in 
a  given  time  as  its  equivalent  of  arsenious  acid.  Yet 
the  treatment  of  an  old  solution  with  sulphurous  acid  does 
not  increase  the  amount  of  arsenic  from  a  given  portion 
of  it,  as  far  as  we  have  been  able  to  determine.  Solution  IV. 
(0*1  mmg.)  should  be  freshly  prepared  before  use  ;  solu- 
tion II.  (10  mmg.)  will  hold  its  strength  for  a  few  weeks, 
and  solution  I.  (1  mgrm.)  should  not  be  used  if  it  has 
stood  for  a  very  long  time. 

The  deposit  of  colour  is,  of  course,  on  both  sides  of  the 
paper.  If  the  strip  exactly  bisects  the  tube  and  the  flow 
of  hydrogen  is  the  same  in  both  segments,  the  intensity 
of  colour  should  be  the  same  on  each  side  of  the  strip. 
It  often  happens  that  there  is  a  slight  difference  and  in 
coiLsequence  the  band  may  appear  on  one  side  greater 
than  the  standard,  on  the  other  less.  The  set  of  standards 
is  also  a  series  of  mean,  though  not  greatly  varying  colour 
densities,  and  when  viewed  from  one  side  or  the  other 
may  not  seem  regularly  graded.  The  set  should  be 
mounted  in  such  a  way  that  both  sides  of  the  strip  can 
be  examined,  and  the  mean  density  of  the  test  band 
should  be  compared  with  the  mean  density  of  the  standard. 
The  judgment  is  greatly  assisted  by  treating  the  band 
or  its  duplicate  with  hydrochloric  acid  or  ammonia 
solution  (particularly  the  latter),  and  comparing  the 
result  with  the  corresponding  standards. 

Treatment  of  the  Bands. — -Whatever  may  be  the  constitu- 
tion of  the  red  compound,  it  is  probable  that  the  reaction  is 
only  complete  in  the  presence  of  an  excess  of  hydrochloric 
acid.  As  previously  mentioned,  the  colour  fades  com- 
pletely on  treatment  with  hot  water.  Cold  water  brings 
about  a  gradual  fading,  but  this  is  succeeded  by  a  secon- 
dary reaction  in  which  a  grey  substance  is  formed.  This 
action  of  water  was  further  studied  by  treatment  with 
sodium  acetate.  A  set  of  standard  bands  was  immersed 
in  half-normal  sodium  acetate  for  two  hours  in  the  cold. 
The  red  colour  gave  place  to  a  uniformly  graded  light 
yellow  with  a  tinge  of  orange.'  The  set,  after  pressing 
between  filter  paper,  was  then  sealed  while  still  moist. 
In  24  hours  the  yellow  had  changed  to  a  dull  white,  with 
no  colour  except  in  the  higher  values.  On  the  next  day 
there  was  a  change  to  a  faint  giey,  becoming  darker  on 
further  standing. 

The  black  colour  with  ammonia  suggests  the  presence 
of  mercurous  chloride,  but  it  is  not  clear  whether  a 
decomposition  into  mercurous  chloride  takes  place  before 
the  black  colour  is  formed.  If  the  red  band  is  treated 
with  hydrochloric  acid,  washed,  and  then  placed  in 
ammonia,  the  colour  is  not  an  intense  black,  but  rather 
greyish  in  tone. 

Another  reaction  of  interest  is  that  with  auric  chloride. 
If  the  band,  after  treatment  with  hydrochloric  acid,  is 
placed  in  a  small  test  tube  with  a  few  drops  of  hundredth 
normal  auric  chloride,  and  allowed  to  stand  for  five  or 
ten  minutes,  a  beautiful  purple  colour  results.  The 
reaction  is  characteristic  for  larger  amounts  of  arsenic. 

The    reactions    of    the    formation,    development    and 


decomposition  of  the  colour  bands  are  susceptible  of 
various  interpretations,  hut,  as  we  have  said  before, 
a  quantitative  study  is  necessary  before  expressing  an 
opinion,  not  only  as  to  the  constitution  of  the  red  body 
and  the  mechanism  of  its  formation  and  decomposition, 
but  also  on  the  existence  of  intermediate  yellow  com- 
pounds. 

Bird  has  applied  Bettendorff's  reaction  to  the  stains, 
substantially  as  follows  :  The  disc  of  paper  containing 
the  colour  is  extracted  with  one  or  two  c.c.  of  warm, 
concentrated  hydrochloric  acid  ;  the  extract  is  oxidised 
by  a  few  drops  of  bromine  in  hydrochloric  acid,  and  treated 
in  a  small  test  tube  with  an  equal  volume  of  30  per  cent, 
stannous  chloride.  On  warming,  the  pinkish-brown 
colour   appears,  i 


INTERFERENCE    OF    THE    HYDRIDES    OF    SUL- 
PHUR, PHOSPHORUS,  AND  ANTIMONY. 

There  is  considerable  confusion  in  the  statements  of 
various  authors  as  to  the  colour  stains  from  these  gases 
on  mercuric  chloride  paper,  and  even  Bird's  more  careful 
study  is  open  to  the  common  criticism  that  the  descrip- 
tions are  not  given  with  reference  to  known  amounts  of 
the  hydrides.  In  determining  to  what  extent  these 
substances  interfere  in  our  method,  we  have  at  first 
ascertained  by  trial  how  much  of  the  particular  hydride 
will  give  a  comparable  band  on  the  mercuric  chloride 
paper  under  the  same  conditions,  particularly  in  the 
same  time.  We  then  studied  the  effect  of  a  given  treatment 
upon  each  colour  band,  and  afterward  compared  the 
effect  of  each  reagent  upon  the  four  approximately 
equivalent  bands. 

Hydrogen  Sulphide. — In  a  freshly  prepared  solution  of 
sulphurous  acid,  which  gave  no  test  for  arsenic,  the 
amount  of  sulphur  was  determined  by  titration  with 
iodine.  A  .solution  was  made  containing  1  mgrm.  of 
sulphur  per  c.c,  and  from  this,  in  turn,  a  second  con- 
taining 0-01  mgrm.  Of  this  solution,  amounts  corres- 
jionding  to  10,  30,  50  and  70  mmg.  of  sulphur  were  added 
to  separate  reduction  bottles,  and  the  action  continued 
for  30  minutes.  Bands  of  a  pale  yellow  were  obtained, 
slightly  darker  in  shade  than  those  from  phosphine. 
The  respective  lengths  corresponded  to  those  from  2,  25, 
30  and  40  mmg.  of  arsenious  oxide.  Fresh  strips  of 
paper  were  now  substituted,  and  each  experiment  was 
continued  tor  thirty  minutes  longer.  No  additional  band 
was  obtained  from  the  first ;  from  the  others  the  values 
were  approximately  I,  5  and  10  mmg.  This  shows  that 
under  the  same  conditions  and  in  equal  time  the  band 
from  50  mmg.  of  sulphur  will  be  of  about  the  same  length 
as  that  from  30  mmg.  of  arsenious  oxide,  and  further, 
that  the  reduction  of  the  sulphurous  acid  is  not  completed 
in  30  minutes,  like  the  arsenic,  but  requires  a  longer  time. 

The  colour  of  the  sulphur  band  is  somewhat  brightened 
by  hydrochloric  acid  (6  N)  but  not  essentially  changed, 
nor  was  the  length  increased.  Auric  chloride  produced 
a  dirty  light  brown.  Ammonia  on  the  original  band 
gave  also  a  light  brown  colour. 

Phosphine. — A  sample  of  sodium  hypophosphite,  con- 
taining no  arsenic,  was  shown  by  analysis  to  contain 
28-94  per  cent,  of  oxidisable  phosphorus  (theory,  29-23). 
Of  this  a  solution  was  made  containing  1  mgrm.  of 
phosphorus  per  c.c,  from  which  two  others  were  prepared 
having  0-1  and  0-01  mgrm.  to  the  c.c  Of  the  last  .solution. 
10,  30.  50  and  70  mmg.  were  reduced  for  30  minutes  in 
separate  bottles.  From  10  mmg.  no  colour  was  obtained  ; 
from  30  mmg.  a  very  faint  indication,  and  from  50  and 
70  mmg.  bands  corresponding  in  length  to  only  about 
2  and  10  mmg.  of  arsenious  oxide  respectively.  After 
continuing  the  action  for  30  minutes  longer,  with  fresh 
strips,  there  was  again  no  colour  on  the  first,  a  faint 
indication  on  the  second,  and  about  1  and  10  mmg.  on 
the  third  and  fourth.  It  was  evident  tliat  the  reduction 
was  very  slow.  Next  were  taken  KX).  .'WO  and  50()  mmg. 
After  30  minutes  the  length  of  the  first  band  corresponded 
to  about  2  mmg.  of  arsenious  oxide,  the  second,  30,  and  the 
third,   50,  showing  that  not  over  one-tenth  of  the  phos- 

Shorus  had  been  reduced  in  the  given  time.     On  opening 
le  bottles,  the  odour  of  phosphina  was  strong. 
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To  obtain  a  band  from  the  hypophosphite  equal  to 
that  from  30  mmg.  nrs'^nious  oxide  in  the  standard  time. 
an  amount  equivalent  to  -200  or  3l)l)  mmg.  of  pliosphorus 
is  ne^-e.^siry.  The  loKnir  of  the  bamls  was  a  bright 
vellow.  s«.ime\vhat  resenibUng  that  from  hydrogen  sulpliide. 
il>-droohloric  acid  makes  the  band  a  bright  lemon  yellow, 
biit  without  increasing  its  length.  The  yellow  tmns 
slowly  brown  when  exposed  to  light.  Auric  chloride 
acts  very  slowly,  giving  at  first  a  characteristic  brownish- 
red,  which  changes  to  purple,  .\mnionia  acts  more 
slowlv  than  on  the  arsenic  hand,  giving  a  le.ss  intense 
black. 

Stibine. — The  solutions  used  were  made  from  a  sample 
of  pure  tartar  emetic,  which  had  been  shown  to  be  free 
from  arsenic.  They  contained  respectively  I'O,  0-1  and 
0-01  mgrni.  of  antimonious  oxicle  per  c.c.  Volumes 
corresponding  to  10,  30,  50  and  70  mmg.  of  the  oxide 
were  addeil  to  separate  bottles,  and  the  reduction  carried 
on  for  30  minutes.  No  colour  was  obtained  in  any  case. 
Hydrochloric  acid  did  not  develop.  Auric  chloride 
brought  out  slowly  a  purple  lolour,  duller  finally  than 
that  of  a  similarly  treated  arsenic  band.  Ammonia 
quickly  turned  the  band  black,  and  a  comparison  with 
tne  arsenic  ammonia  standards  showed  amounts  equal 
to  about  20  to  40  per  cent,  of  the  arsenic  values.  On 
further  reduction  for  30  minutes,  with  fresh  strips,  there 
was  no  additional  deposit  on  the  paper  which  could  be 
developed  by  ammonia.  Continuing  the  experiments, 
it  was  found  necessary  to  add  100  mmg.  of  antimonious 
oxide  before  any  visible  band  was  obtained,  and  200  mmg. 
before  the  band  appeared  to  be  of  the  same  length  as 
that  from  30  mmg.  of  arsenious  o.xide.  The  colour  was 
a  faint  grey  when  first  visible  :  darker  with  increasing 
amount.s.  The  development  with  hydrochloric  acid  and 
auric  chloride  or  with  ammonia  showed,  of  course,  that 
the  paper  had  been  originally  affected  over  a  much  greater 
length  than  was  then  visible. 

These  results  agree  with  those  obtained  by  France.schi  (26) 
who  found  by  the  action  of  stibine  on  mercuric  chloiide 
a  white  body  to  which  he  gave  the  formula,  SbHHgoClo, 
analogous  to  the  formula  assigned  by  him  to  the  red 
anenic  compound.  Dowzard  (^7),  also,  was  unable  to 
obtain  a  stain  on  mercuric  chloride  paper  from  0-01  to 
0-1  nigrni.  of  tartar  emetic,  while  from  0-2  mgrm.  he 
got  a  faint  blackish  brown  colour ;  a  result  which  is 
e«entially  confirmed   by  our  cxjieriments. 

Comparative  Effect  o/  Heagenls. — From  the  necessary 
amounts  of  each  substance,  as  shown  by  the  above  trials. 
approximately  equal  colour  bands  were  prepared  from 
anine,  stibine.  phosphine  and  hydrogen  sulphide,  with 
a  reduction  of  ."jlj  minutes'  duration.  Each  set  of  four 
was  thcQ  treated  with  various  reagents  and  the  effects 
eompared. 

Initial  hand. — l"he  arsenic  band  appears  in  a  few 
minutea  and  is  nearly  complete  before  the  others  begin 
to  form.  The  depoait  is  characteristic  and  unmistakeable. 
The  phoaphoruA  and  sulphur  bands  are  a  uniform  pale 
yellow,  rather  di&i'ult  to  distinguish  from  each  other. 
The  antimony  U'lnd  is  a  faint  gre^-. 

EzpMure  to  air. — On  hlandin^  over  night  in  rather 
BOWt,  warm  air.  the  ars<-nic  band  was  slightly  bleached, 
tbe  others  unchant^ed.  On  longer  exjjosure,  the  phos- 
phoma  band  wa-*  turned  shghtly  brown  on  the  upper  side, 
and  the  sulphur  f^and  U-c.-ime  slightly  dark  on  the  upper 
edfie.  Heating  to  Ml.";''  had  no  additional  effect  on  any 
at  the  bandi. 

Cold  unUr. — The  initial  net  was  placed  in  cold 
watrr.  After  16  niinutf*M  the  antimony  band  was  bleached 
completely,  the  phoaphom^  b<-<amp  paler,  while  the 
wraenk-  and  milphur  wer**  iinchanfred.  After  14  hours 
the  arwnic  wa«  considerably  bleached,  but  was  still  ornngo 
r*d.  while  the  pho-^phonm  h«d  f»ernme  a  very  faint  yellov/ 
unA  the  aulphnr  was  iinchimtfed. 

Hn  vratfr-  'Hie  «-t  wi*  boihd  with  water  for  one 
tnir"i-  '"V '•  .'"-u-  ;ind  antimony  bands  were  changed 
•o  th«-    pho^nhoriiM    was    bleached    to   ;i 

'•"  ■  ^h*'    mlphur    was    unchanged.      ()n 

rtand.ng.  lb'   *ij!phur  hsnd  Ix^ame  light  brown. 

Hvdrochlortf  ridd.^Thf  n-i  wa.-t  warmed  (o  60° 
with  Kvflrrf- hV-rif  acid  (f.  A')  for  one  miniif«  and  thoronghlv 


washed.  The  arsenic  band  was  lengthened  and  became 
the  usual  brilliant  red.  The  antimony  was  turned 
slightly  grej'.  The  phosphorus  became  a  brilliant  lemon 
yellow,  and  the  sulphur  was  also  brightened,  but  not  so 
strikingly.  On  dr3'ing,  the  colours  became  duller,  and 
on  the  upper  end  of  the  sulphur  band  was  a  fringe  of  dark 
grey. 

Auric  chloride. — The  dried  set  from  the  last  treat- 
ment was  immersed  in  auric  chloride  (AyiOO)  for  five 
minutes.  The  arsenic  band  became  at  once  a  brilliant 
purple  ;  the  antimony  changed  more  slowly.  Tiie  phos- 
phorus slowly  turned  a  characteristic  red-brown,  then 
to  purple,  and  the  final  colours  of  these  three  bands 
differed  chiefly  in  intensity.  The  sulphur  band  had  only 
a  slight  brownish  tinge. 

Ammonia. — The  set  was  placed  in  normal  ammonia 
solution  for  five  minutes.  The  arsenic  band  became  at 
once  a  brilliant  black ;  the  antimony  also  quickly,  but 
the  band  was  longer  and  duller  in  shade.  The  phosphorus 
turned  slowly  black,  and  was  not  equal  finally  to  the 
other  two  in  intensity.  The  sulphur  band  was  not 
blackened,  but  changed  slightly  to  a  pale  brown,  some- 
what darker  on  drying. 

From  these  results  it  will  be  seen  that  if  we  have  a 
colour  band  from  pure  material,  within  or  above  the 
range  of  the  4  mm.  arsenic  standards,  the  differentiation 
of  arsenic  from  antimony,  phosphorus,  and  sulphur  is 
perf^tl}'  simple.  With  smaller  amo\mts,  or  especially 
with  mere  traces,  there  can  be  no  confusion  with  antimony, 
since  stibine  gives  no  yellow  colour  on  the  paper.  With 
sulphur,  while  the  small  initial  band  might  be  mistaken 
for  arsenic,  the  treatment  with  hot  water,  ammonia,  and 
am'ic  chloride  will  easily  identify  it.  But  with  phosphorus 
there  is  likely  to  be  a  doubt  if  the  2  mm.  band  (28)  is 
very  small,  since  the  amount  and  length  of  the  colour 
do  not  permit  the  same  comparison  as  in  the  larger  bands. 
As  we  have  shown,  however,  that  even  as  much  as 
0-1  mgrm.  of  phosphorus  gives  very  little  colour  in 
30  minutes  of  reduction,  and  as  this  is  a  quantity  which 
can  be  easilj'  oxidised  in  the  preparation  of  the  solution 
for  analysis,  we  should  have  little  to  fear  from  smaller 
amounts  than  0-1  mgrm.  Such  amounts  might  be  con- 
sidered quite  accidental. 

Effect  of  Hydrogen  Sulphide,  Phosphine  or  Stibine  on 
the  Arsenic  Band. — Very  different  is  it,  however,  when 
the  arsenic  solution  also  gives  by  reduction  as  much  of 
any  one  of  these  gases  as  would  alone  yield  a  band  equal 
to  the  arsenic  band  in  length.  This  is  shown  by  the 
following  experiments. 

Hydrogen  sulphide. — Amounts  of  the  respective 
.solutions,  equal  to  30  mmg.  ot  arsenious  oxide  and  50  mmg. 
of  sulphur  were  added  together  to  a  bottle  and  reduced 
for  ;)0  minutes.  Instead  of  the  short,  well-defined  band 
of  the  arsenic,  a  band  nearly  throe  quarters  of  the  length 
of  the  strip  was  formed,  of  a  reddish  yellow  colour. 
Hydrochloric  acid  turned  it  slightly  redder,  but  the 
appearance  was  not  definitely  characteristic  of  arsenic. 
On  another  similar  band,  ammonia  brought  out  splotches 
of  black  on  a  red  ground.  The  arsenic  had  evidently 
acted  as  an  accelerator  in  the  reduction  of  the  sulphurous 
acid,  and  the  resulting  band  was  due  to  a  mixture  of  the 
arsenic  and  sulphur  compounds,  spread  over  a  greater 
surfac;e. 

Phosphine. — Solutions  containing  30  mmg.  of 
arsenious  oxide  and  2ftt)  mmg.  of  phosphorus  were  added 
to  a  bottle  and  reduced  for  30  minutes.  The  band  was 
longer  than  the  corresponding  band  of  arsenic,  but  with 
the  characteristic  apjiearance  of  the  latter, — well  shaded, 
except  that  it  was  somewhat  lighter  at  the  top.  Hydro- 
chloric acid  converted  the  colour  to  the  well-marked  red 
of  arsenic  and  the  length  agreed  witii  the  hydrochloric 
acid  standard  for  .30  mmg.  Auric  chloride  acted  more 
slowly  than  with  /usenic  alone,  giving  a  slight  brownish 
red  at  first  and  finally  a  somewhat  lighter  purple  than 
the  pure  arsenic  colour.  There  was  apparently  little 
increase  in  evolution  of  phosphine  in  the  presence  of  the 
arsenic,  and  the  arsenic  compound  in  the  mixed  band 
was  not  appreciably  obscured. 

Stihive. — Solutions  containing  30  mmg.  of 
ftr-enioiiH  oTidc  .nnrj  70  mmg.  of  antimonious  oxide  wcr- 
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reduced  together  for  30  minutes.  The  resulting  band 
was  pale  red  in  colour,  and  over  twice  as  long  as  the 
band  from  30  mmg.  of  arsenious  oxide.  Hydrochloric 
acid  gave  a  colour  not  essentially  different,  which  faded 
on  drying  to  a  rather  dirty  brownish  red.  The  evolution 
of  the  two  hydrides  was  apparently  more  rapid  than  either 
alone,  and  the  mixed  band  was  longer  than  from  either 
amount. 

It  is  evident  from  the  above  results  that  if  we  have 
with  the  arsenic  an  amount  of  hydrogen  sulphide  even 
below  that  required  to  give  a  band  of  the  same  length  as 
the  arsenic,  the  latter  will  be  so  altered  as  to  make  its 
quantitative  estimation  impossible  and  its  detection 
doubtful.  But,  as  unavoidable  amounts  of  hydrogen 
sulphide  would  be  held  back  completely  by  lead  acetate 
paper,  we  should  have  no  difficulty  in  estimating  the 
arsenic  if  the  solution  had  not  been  properly  oxidised 
before  testing.  Even  if  the  solution  contains  considerable 
amounts  of  reducible  sulphur,  the  lead  acetate  paper  will 
protect  the  mercuric  chloride  strip.  We  have  also  little 
to  fear  from  phosphine,  since  we  should  not  put  a  solution 
into  the  reduction  bottle  until  the  phosphonis  had  been 
oxidised  as  completely  as  possible.  Accidental  amounts  of 
phosphine  would  not  affect  the  quantitative  estimation 
of  the  arsenic.  We  have  not  thought  it  necessary,  for 
this  reason,  to  verify  the  statement  of  Dowzard  (29)  that 
phosphine  is  held  back  by  cuprous  chloride  in  hydro- 
chloric acid  solution,  nor  have  we  sought  any  other  reagent 
which  could  be  adapted  to  this  purpose  under  the 
conditions  of  our  method. 

In  the  presence  of  stibine,  arsenic  may  be  qualitatively 
recognised,  but  not  quantitatively  determined,  when  the 
amount  of  antimony  is  enough  to  give,  if  alone,  an 
ammonia  band  equal  to  that  of  the  arsenic.  But  we 
should  not  test  a  solution  without  getting  rid  of  any 
antimony  it  might  contain,  and  the  methods  for  that 
purpose  are  satisfactory.  Slight  traces  of  antimony 
would  not  affect  the  determination.  If  the  arsenic  is 
accompanied  by  any  two  or  all  three  of  the  substances 
in  question,  cases  which  we  think  would  seldom  arise, 
their  influence  on  the  determination  of  the  arsenic  could 
be  predicated  from  the  foregoing  investigation. 

To  sum  up,  then,  we  think  that  small  amounts  of 
arsenic  can  be  determined  by  our  method  without  danger 
of  interference  from  sulphur,  phosphorus,  and  antimony, 
provided  the  solution  to  be  tested  is  fieed  as  carefully 
as  possible  from  these  substances,  and  the  additional 
precaution  is  taken  to  place  a  strip  of  lead  acetate  paper 
in  front  of  the  test  paper. 

From  the  comparative  rarity  of  the  hydrides  of  selenium 
and  tellurium,  and  the  unlikelihood  of  their  occurrence  in 
ordinary  practice,  we  have  made  no  study  of  their  action 
on  mercuric  chloride  paper.  One  would  suppose  from 
analogy,  also,  that  the  reactions  in  small  amount  would 
be  similar  to  that  of  hydrogen  sulphide.  AA'e  note  in 
this  connection  that  Rosenheim  (^O)  r-tates  that  hydrogen 
selenide  has  no  influence  on  the  Gutzeit  test,  vmless  in 
large  quantity,  if  lead  acetate  paper  is  used. 

The  results  of  the  above  experiments  are  tabulated 
for  comparison  as  follows  : — 


THE  PROCEDURE  IN  PRESENCE  OF  ARSENATES. 

It  is  well  known  that  the  reduction  of  an  arsenate 
solution  to  arsine  goes  on  more  slowly  than  that  of 
an  arsenite.  This  is  provided  for  in  the  Marsh  procedure 
by  continuing  the  reduction  for  a  longer  time  when 
arsenic  acid  is  present,  fully  an  hour,  or,  if  small  amounts 
are  present,  still  longer.  The  deposition  of  the  mirror 
being  in  a  comparatively  small  compass,  its  size  and 
appearance  are  not  appreciably  changed,  within  the 
range  of  the  standards,  by  the  slower  accumulation  of 
the  arsenic  particles.  In  the  Gutzeit  procedure  the  case 
is  different  for  two  reasons.  The  formation  of  the  colour 
bands  is  over  a  greater  surface,  and  the  standard  set  is 
based  on  the  deposition  of  the  colour  in  a  short  time, 
which,  in  turn,  depends  upon  a  comparatively  quick 
reduction  of  the  arsenious  acid.  Not  onlv  will  some 
arsenic  escape  reduction  during  this  time,  if  arsenic  acid 
is  present,  but  the  slower  congregation  of  the  particles  will 
result  in  a  shorter  band.  Hence,  from  a  given  amount, 
of  arsenic  as  arsenate,  the  reading  of  the  colour  after 
30  minutes  is  invariably  low.  The  subsequent  reduction 
may  be  studied  fractionally  for  60  to  90  minutes,  with 
successive  strips,  although  the  colours  from  the  last 
fractions  may  only  be  shown  by  the  2  mm.  strips  (see 
below).  The  proportion  of  colour  within  30  minutes 
has  been  shown  by  us  from  repeated  trials  to  be  reason- 
ably definite.  It  is  rarely  over  50  per  cent,  of  the 
standards,  rarely  under  40  per  cent.,  and  the  bands  formed 
are  somewhat  denser  in  appearance.  ThLs  implies  that 
the  band  from  an  arsenate,  though  shorter,  contains  more 
arsenical  substance  than  a  band  of  the  same  length  from 
an  equivalent  amount  of  arsenite,  and  this  is  borne  out 
by  the  fact  that  the  subsequent  colour  estimations  from 
the  continued  reduction  do  not  apparently  carry  the 
total  percentage  of  arsenic  to  more  than  80. 

There  are  two  ways  of  approximately  estimating  the 
value  of  the  colour  bands  derived  from  arsenates.  We 
may  either  make  a  series  of  standards  from  known 
amounts  of  arsenic  as  arsenic  acid,  \^ith  which  the  test 
band  from  an  arsenate  may  be  compared,  or  we  may 
multiply  the  reading  of  the  ordinary  standards  by  2  or 
2-5.  Either  of  these  alternatives  will  answer,  the  latter 
being  simpler — though  both  aw  obviously  inexact — if 
one's  object  is  only  to  get  a  rough  idea  of  the  amount  of 
arsenic  present.  The  estimation  can  be  made,  however, 
within  the  ordinary  limits  of  the  method,  if  the  arsenate 
is  converted  to  arsenite  before  reduction  to  arsine.  Before 
aiTiving  at  the  procedure  finally  adopted,  we  studied  the 
effect  on  the  reduction  of  an  increase  of  temperature  and 
also  that  of  various  catalj-sers.  A  solution  containing 
10  mmg.  of  arsenious  oxide  as  arsenic  acid  was  prepared 
by  evaporating  10  c.c.  of  solution  I.  repeatedly  with 
nitric  acid,  and  making  u])  to  one  litre.  The  bottles  were 
heated  during  the  reduction  in  an  air  bath  in  such  a  way 
that  all  above  the  necks  protruded.  At  60°  C,  the  bands 
obtained  from  3  c.c.  of  the  arsenate  solution  after  30 
minutes  of  reduction  were  only  about  43  per  cent,  of  the 
standard  for  30  mmg.  of  arsenious  oxide.  Parallel  trials 
with  3  c.c.   of  the  arsenite  solution  gave  bands  of  the 


Table  2. — Reactions    of    colour    hands    within   the    range    of    the    arsenic   standards    from    approximaiely    equivalent 
amounts  of  arsine,  stibine,   phosphine  and  hydrogen  sulphide. 


Amounta  taken        Initial 
Element.       for  reduction.  Band. 


Action  of  Air.      Cold  Water. 


I  Hydrochloricj        .\uric  .^Vnmionia. 

Hot  Water.  Acid.        ;     Chloride. 


Orange        Slightly  faded 
yellow  to  red 


Considerably 
bleached 


Grayish  White 


Faint  grey 


Unchanged 


Bleached 


Greyish  White 


Ab i        30  mmg. 

!         (AssOs) 

Sb I       200  mmg. 

(SbzOs) 

P 200  mmg.      ;  Pale  yellow      Pale    brown    i    Considerably    |   Faint  yellow 

(P)  where  exposed         bleached 

'        to  lidht 

. I I 

S 50  mmg. 

(S) 


Dark    red 


Bright 
purple 


Greyish        Dull  purple 


Dense 
black 


DuU  black 


Bright 
lemon 
yellow 


Dull  yellow  j       Unchanged 


Unchanged  ,    Unchanged.  Brighter 

On  standing,  yellow 

light  brown    ' 


Red  brown     Grey  black 
to  Purple 


SUgbtly 
Brown 


Pale  Brown 
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standard  lenptL  Another  experiment  at  90°  C.  gave 
no  letter  result?.  The  bands  from  the  arsenate  sohition 
were  not  over  50  per  cent,  of  the  standard,  while  the 
parallel  arsenite  reductions  gave  shorter  bands  than  at 
ordinary  temperature,  owing  to  the  larger  amount  of 
moisture  carried  over.  That  a  reduction  at  the  boiling 
point  would  cause  a  practically  complete  conversion  to 
amine,  as  claimed  by  Bird,  seems  improbable,  while  the 
moisture  equilibrium  would  be  so  disturbed  as  to  invalidate 
the  procedure. 

Returning  to  the  reduction  at  ordinary  tem|)erature,  it 
was  found  that  no  increased  effect  was  produced  within 
the  standard  time  by  the  addition  of  stannous  chloride 
or  potassium  iodide.  Platinum  in  contact  with  the  zinc, 
even  when  the  acid  was  more  concentrated,  was  of  no 
servii'e.  and  the  use  of  copper-covered  zinc  did  not  help. 
.\n  appreciable  increase,  out  not  a  complet«  reduction 
was  effected  by  sesquisulphat*  of  titanium.  It  was 
evident  that  the  use  of  a  catalytic  agent  did  not  solve 
the  problem  with  such  small  amounts  of  arsenic,  and  we 
were  therefore  forced  to  a  reduction  of  the  arsenate  to 
arsenite  before  testing.  For  this  purpose  we  found 
sulphurous  acid  the  simplest  substance,  since  compara- 
tively little  is  needed,  no  excess  of  reagent  need  be  left 
io  solution,  and  it  can  easily  be  prepared  free  from 
arsenic.  The  solution,  made  from  pure  copper  and  pure 
'Ulphuric  acid,  was  saturated  at  0°  C.  The  solution  eave 
no  te<t  for  arsenic  when  tested  in  quantities  larger  than 
would  be  used  in  an  analysis.  The  tests  were  made  after 
boiling  out  the  sulphur  dioxide  from  the  samples.  We 
tested  the  eflScacy  of  the  sulphurous  acid  as  follows  : 
Four  portions  of  the  arsenic  acid  solution,  corresponding 
to  10.  20,  30  and  40  mmg.  of  arsenious  oxide,  were 
evaporated  in  small  glass  dishes  with  6  c.c.  of  the  sul- 
phurous acid  until  the  excess  of  sulphur  dioxide  was 
apparently  expelled.  On  adding  the  residues  to  the 
reduction  bottles,  the  colour  bands  came  up  quickly  as 
in  the  case  of  arsenites,  and  in  30  minutes  all  the  bands 
were  equal  to  the  corresponding  standards  in  length  and 
intensity  of  colour.  Subsequent  trials  conducted  simi- 
larly confirmed  these  results.  The  precaution  was  taken 
to  ase  the  lead  acetate  paper,  on  which  in  some  cases  there 
was  a  slight  deposit  of  the  sulphide  (31). 

In  practice,  when  the  solution  contains  an  arsenate, 
or  when  the  substance  has  been  oxidised,  say  by  nitric 
acid,  one  may  add  a  sufficient  quantity  of  sulphurous 
acid  to  the  entire  solution  or  to  the  aliquot  portion  taken 
for  reduction.  In  analysis  No.  9,  Table  I.,  we  followed  the 
latter  plan,  adding  10  c.c.  of  sulphurous  acid  in  two 
part^,  the  second  after  partial  evaporation.  The  excess  of 
Hulphur  dioxide  is  then  expelled,  but  the  evaporation 
most  not  be  carried  too  far,  as  chlorides,  if  present,  would 
caiHe  a  loss  of  arsenic.  In  testing  the  residues  the  lead 
•eetate  paper  should  be  u.sed. 

THE  DEUCACY  OF  THE  METHOD. 

For  mont  practical  purposes,  the  set  of  standards  from 
2  to  70  mmg.  is  Rufficient.  Amount*  of  arsenic  between 
2-0  and  O-.'i  mmg.  can  V*  approximated  by  the  4  mm. 
-•trip,  hnit  in  stud_\-ing  the  limit  of  delicacy  we  have  allowed 
the  action  to  take  place  within  a  smaller  compa«s.  The 
ordinary'  strip  is  cut  in  two  and  these  pieces  are  again 
divided  lengthwise,  giving  a  piece  2  mm.  wide  and  35  mm. 
kmg.  This  is  in.4erted  in  a  tube  of  slightly  more  than 
2  mm.  diameter,  which  is  fitted  into  the  usual  deposition 
tube  by  a  washer  of  nibUr  tubing.  With  these  small 
nUifm  a  Mrieti  of  htandards  may  1*  made  from  10  mmg. 
down.  The  vellow  colour  apf*ars  definitely,  though  of 
ronrse  »Ii^htly,  from  O-.'i  mmg.  Treated  "with  hydro- 
chloric acid,  ammonia,  or  hydrochloric  acid  and  auric 
fhlorid/',  the  indication  is  much  sharper,  and  from  this 
amount  up  to  10  mmir.  the  gradation  of  the  2  mm. 
^•taodarda  is  well  marked.  fVom  0-3  mmg.  the  yellow 
colour  ii  esoeedingly  faint,  but  development  with  the 
raaarnta  brioga  it  out.  At  0-2  mmg.  the  formation  of 
j«IIow  ii  DO  longer  neen.  but  treatment  with  hydrochloric 
•^d  gi»«  a  faint  but  definite  colour,  which  under  the  j 
dMi  h  aaeo  to  be  greater  than  the  effect  produced  by 
»>l  mate.  Development  with  ammonia  or  auric  chloride 
ii  also  diHblite.     I-rom  0-<»%  n.mu   «*  faint  fringe  of  colour 


is  visible  under  the  glass  after  treatment  with  hydro- 
chloric acid,  and  the  indication  is  even  sharper  with 
ammonia  or  auric  chloride.  From  0-05  mmg.  no  results 
were  obtained.  These  tests  were  made  on  two  solutions, 
prepared  at  different  times. 

Between  0-05  and  0-08  ramg.  is  clearly  the  limit  at 
which  we  have  been  able  to  detect  any  arsenic  by  the 
mercuric  chloride  paper  under  the  conditions  of  our 
method.  It  is  safe  to  set  this  limit  at  0-08  mmg. 
(O'OOOOS  mgrm.)  of  arsenious  oxide,  which  is  equivalent 
to  0-00006  mgrm.  of  metallic  arsenic,  or  one  seventeen- 
thousandth  of  a  milligram.  In  the  above  tests,  on 
quantities  under  10  mmg.,  the  hydrochloric  acid  con- 
taining 0-004  mgrm.  of  arsenious  oxide  per  litre  was  used. 
This,  in  15  c.c.  of  the  diluted  acid,  assured  a  quantity 
of  arsenic  far  below  the  above  limit,  while  blank  tests 
of  over  an  hour's  duration  gave  negative  results  The 
deposits  from  these  small  amounts  were  formed  within 
30  minutes  and  each  reduction  was  continued  30  minutes 
longer. 

Although  the  method  is  a  very  delicate  one,  as  shown 
by  the  above  tests,  we  are  far  from  claiming  that  0-08  mmg. 
of  arsenious  oxide  can  be  recognised  by  it  with  certainty 
under  the  varying  conditions  of  analytical  practice. 
We  are  not  as  much  concerned  with  the  absolute  delicacy, 
however,  as  with  the  amount  which  may  be  considered 
a  practical  limit,  the  recognition  of  which  is  definite 
under  all  conditions,  and  which,  when  obtained  from  an 
aliquot  portion  of  a  solution,  may  safely  be  used  as  a 
factor  in  the  quantitative  determination  of  the  arsenic. 
In  this  particular  we  agree  fully  with  Chapman  and 
Law  (32).  who  have  expressed  the  opinion  that  in  the 
Marsh  method,  5  mmg.  should  be  taken  as  a  practical 
limit,  and  that  one's  efforts  should  be  directed  toward 
recognizing  this  amount  with  certainty.  We  consider, 
therefore,  that  1  mmg.  (0-001  mg.)  of  arsenious  oxide  may 
be  set  as  the  practical  limit  of  our  method,  although 
less  than  one-tenth  of  this  amount  may  be  recognized 
under  favourable  conditions.  The  colour  produced  on 
the  large  or  small  strip  by  1  mmg.  need  not  be  confused 
with  that  from  hydrogen  sulphide,  stibine,  or  phosphine, 
if  these  are  unavoidably  present,  while  the  more  minute 
traces  of  colour,  though  not  easily  confounded  with  those 
from  the  first  two,  are  similar  in  appearance  to  that  from 
the  last.  We  have  found  by  trial  that  0-1  mmg.  of 
arsenious  oxide,  if  present  as  arsenate,  can  be  recognised 
after  reduction  with  sulphurous  acid. 

Previous  estimates  of  the  delicacy  of  the  Gutzeit  test 
have  not  been  under  0-1  mmg.,  as  far  as  we  Imow,  with 
the  exception  of  that  made  by  Dowzard  (^3),  who  states 
that  one  fifteen-thousandth  to  one  twenty-thousandth 
of  a  milligram  can  be  recognized  by  the  modification 
described  oy  him.  This  figure  is  practically  the  same 
as  ours. 

THE    USE    OF   THE    METHOD. 

The  method  naturally  suggests  comparison  with  the 
Marsh  test  in  its  present  accepted  form.  In  the 
modification  described  by  one  of  us  in  1891(3*),  in  which 
a  standard  set  of  n.irrors  was  employed  for  the  first  time, 
the  absolute  limit  of  delicacy  was  placed  at  1  mmg.  of 
arsenious  oxide.  The  most  important  improvement  in 
procedure  which  has  been  made  of  late  j'ears  is  the 
cooling  of  the  capillary  tube,  described  by  Gautier  (36), 
Thomson  (39),  Lockemann  (37),  and  others.  Ey  this 
means,  the  scattering  of  the  deposit  of  arsenic  is  prevented, 
and  the  mirror  takes  a  more  compact  and  hence  more 
easily  identifiable  form.  In  spite  of  this  advantage,  we 
have  not  been  able,  as  yet,  to  reach  the  absolute  limit 
of  delicacy  in  the  Marsh  process,  which  is  set  by  Thomson 
at  0-4  ramg.  of  arsenious  oxide,  and  by  Lockemann  and 
others  at  0-1  mmg.  arsenic.  We  cannot  think  that  thi<( 
failure  is  due  to  insensitiveness  of  the  zinc,  but  to  other 
reasons  not  yet  discovered.  Sanger  and  Gibson  (38)  have 
shown,  for  example,  that  the  nature  of  the  antimony 
mirror  depends  upon  the  kind  of  glass  tubing  used,  and 
they  suggest  that  a  greater  or  less  oxidation  of  the  stibine 
may  take  place  in  the  accidental  presence  of  air,  if  the 
glasa  contains  a  catalysing  agent.  If  thi.9  were  true,  it  is 
••asv  to  imaaine  a  slight  retention  of  the  ar»cnic  front  tb« 
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same  cause,  since  the  oxide  formed  would  be  fixed  by 
the  base  of  the  glass.  This  point  will  be  soon  investigated 
in  this  laboratory. 

Not  only,  as  far  as  our  experience  goes,  has  the  Gutzeit 
method  proved  to  be  more  sensitive  than  the  Marsh, 
but  we  think  it  will  be  found  so  by  others.  In  certain 
lines  of  work,  in  which  the  sample  may  be  tested  directly 
or  quickly  freed  from  interfering  substances,  the  Gutzeit 
in  the  form  proposed  by  us  may  be  preferable  to  the 
Marsh,  particularly  when  the  routine  analysis  of  a  large 
number  of  samples  is  concerned.  In  toxicological  or 
legal  work,  it  will  serve  as  a  valuable  adjunct  to  the 
Marsh  method,  since  the  exhibits  from  both  methods 
can  be  presented  and  will  corroborate  each  other,  quali- 
tatively or  quantitatively.  Though  not  convertible,  like 
the  Marsh  mirror,  to  a  definite  and  obvious  compound  of 
arsenic,  yet  the  colour  band  can  be  easily  differentiated 
from  the  effect  produced  by  other  substances  on  mercuric 
chloride. 

We  have  not  studied  the  application  of  the  method  to 
the  analysis  of  many  products,  though  we  have  used  it 
successfully  for  the  determination  of  arsenic  in  wall  paper, 
in  the  urine,  and  in  certain  salts.  Its  usefulness  will 
depend  upon  its  adaptability  to  the  needs  of  the  analyst, 
and  it  may  be  modified  to  meet  his  conditions.  For 
instance,  in  the  examination  of  beer,  if  the  analyst  must 
add  the  sample  to  the  reduction  bottle  without  previous 
treatment,  there  should  be  adequate  provision  for  the 
retention  of  hydrogen  sulphide,  the  prevention  of  frothing, 
etc.  We  are  not  at  all  sanguine  of  the  success  of  the 
method,  however,  unless  the  test  solution  has  had  adequate 
treatment  before  reduction. 

During  the  study  of  the  interference  of  sulphur,  phos- 
phorus, and  antimony,  as  given  above,  the  possibility 
of  quantitatively  determining  small  amounts  of  these 
substances  by  this  method,  particularly  of  antimony, 
suggested  itself.  We  desire  to  note  also  that  the  principle 
of  allowing  the  gas  to  be  tested  to  act  along  the  surface  of 
the  reacting  substance  has  a  useful  application  in  other 
cases,  notably  in  the  determination  of  fluorine,  and  we  are 
at  present  engaged  in  developing  a  method  for  the  estima- 
tion of  small  amounts  of  that  substance  according  to  this 
principle. 

In  conclusion  it  gives  us  pleasure  to  acknowledge  our 
indebtedness  to  the  C.  M.  Warren  Fund  of  Harvard 
University  for  material  assistance  in  the  preparation  of 
the  coloured  plates  used  in  this  article. 
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THE  DETERjnNATIOX   OF  ARSENIC  IX  URINE. 

BY  CHARLES  ROBERT  SANGER  AND  OTIS  FISHER  BLACK.* 

Some  years  ago,  one  of  us  had  occa.sion  to  make  a 
number  of  analyses  of  urine  in  cases  of  suspected  chronic 
arsenical  poisoning  (i).  In  looking  up  the  literature  of 
the  s\ibject  at  that  time,  it  was  found  that  the  analysis 
of  the  urine  in  case  of  chronic  arsenical  poisoning  had 
been  comparatively  rare.  In  the  twenty-three  cases 
cited  by  Sanger  in  which  the  urine  had  been  examined, 
and  the  methods  of  analysis  described,  the  latter  were 
generally  open  to  adverse  criticism.  They  were  usually 
tedious,  and  often  involved  the  use  of  many  reagents, 
thereby  adding  to  the  possibility  of  introduction  of 
arsenic.  The  amounts  of  arsenic  found,  in  the  absence  at 
that  time  of  any  method  for  the  determination  of  small 
quantities,  could  only  be  judged  from  the  descriptions  of 
the  mirrors,  but  probably  did  not  exceed  1  mgrm.  of 
arsenious  oxide  per  litre,  and  in  many  eases  must  have 
been  less  than  O-I  mgrm.  In  the  only  analysis  found  in 
which  quantitative  results  were  given,  the  amount  was 
stated  to  have  been  16-8  mgrms.  in  1700  c.c,  but  the 
method  of  analysis  was  not  given,  hence  this  case  was 
not  included  in  the  twenty-three  above  mentioned. 

The  method  used  by  Sanger  for  the  treatment  of  the 
urine  was  based  on  that  proposed  by  Gautier  (2)  for  the 
general  treatment  of  animal  tissue.  To  a  measured 
volume  of  urine  was  added  about  one-tenth  the  volume 
of  concentrated  nitric  acid,  and  the  whole  was  evaporated 
over  a  free  flame.  As  the  mass  neared  dryness  the  flame 
was  lowered,  and  more  acid  was  added,  if  necessary,  in 
order  to  avoid  carbonisation  at  the  end.  Deflagration 
often  ensued,  but  it  was  thought  that  loss  of  arsenic 
should  not  be  feared  in  presence  of  excess  of  nitric  acid. 
To  destroy  the  organic  matter  completely,  the  residue 
from  evaporation  was  transferred  to  a  smaller  dish, 
treated  with  sulphuric  acid,  and  heated  for  some  time 
with  addition  of  nitric  acid  until  a  clear,  white,  partly 
melted  mass  was  obtained.  The  residue,  free  from  nitric 
acid,  was  diluted  with  water  and  introduced  into  the 
Marsh  flask.  The  amount  of  arsenic  was  determined  by 
Sanger's  (^)  modification  of  the  Berzelius-Marsh  method. 

In  the  twenty  cases  of  suspected  arsenical  poisoning 
referred  to  above,  thirty-one  samples  of  urine  were 
examined  by  this  method,  and  in  no  instance  was  the 
amount  of  ar.senic  (as  arsenious  oxide)  greater  than 
0-07  mgrm.  per  litre.  The  analytical  precautions  were 
such  as  to  preclude  the  introduction  of  arsenic  from  any 
outside  source.  Prior  to  these  analyses,  but  one  instance 
had  been  found  in  which  a  method  for  the  quantitative 
estimation  of  arsenic  in  urine  had  been  described. 
Hubbard  (*),  in  studying  the  elimination  of  arsenic  by  the 
kidney.a,  added  the  urine  directly  to  the  ifarsh  flask,  and 
determined  the  weight  of  the  mirror  according  to  the 
gravimetric  Berzelius-Marsh  method,  first  applied  by 
Gautier  (6),  and  afterward  elaborated  by  Chittenden  and 
Donaldson  (8)  and  others.  While  the  amounts  of  ar.senic 
found  by  Hubbard  (varying  from  0-35  to  1-12  mgrm.  per 
litre)  were  undoubtedly  a  close  approximation,  the 
method  cannot  be  applied  to  minimal  amounts  with 
certainty,  on  account  of  the  im})0.ssibility  of  accurately 
weighing  small  mirrors,  and  the  effect  of  the  pressure  of 
organic  matter  on  their  deposition. 

The  treatment  described  above  has  boen  used  by 
several  analysts  (")  in  the  determination  of  arsenic  in 
urine.  Unfortunately  it  was  not  accurately  tested  by 
the   analysis   of   urines   containing   known    amounts   of 

*  Taken  a*  read. 
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arsenic,  partly  on  nccount  of  lack  of  time,  partly  through 
a«Tt>ptanc«>  of  tho  Gautier  method.  Tho  assumption  that 
&11  of  the  urst>nic  present  was  acioiinted  for  was  probably 
incom\^t,  as  our  present  work  will  show. 

The  method  is  a  troublesome  one.  requiring  much  time 
for  evajH>rat:on  and  the  destruetion  of  the  oriianie  matter, 
as  care  must  be  taken  to  have  the  latter  entirely  eliminated, 
since  the  acouiate  determination  of  the  arsenic  is  impos- 
sible in  its  presence.  The  use  of  large  quantities  of  nitric 
acid  is  mipleasitnt  and  may  introduce  error.  These 
considerations,  together  with  the  nuich  more  important 
one  of  possible  loss  of  arsenic,  have  led  us  to  substitute 
for  the  destruction  of  tho  organic  matter  with  nitric  acid 
a  distillation  of  the  arsenic  from  the  evaporated  urino  by 
means  of  hydrochloric  acid.  The  distillation  of  arsenic 
from  organic  matter  by  hydrochloric  acid,  first  used  suc- 
cessfully by  Schneider  (8J  and  Fyfle  (»),  is  a  common 
procediire,  and  needs  no  explanation.  We  have  not  been 
able,  however,  to  find  any  instance  of  its  application  to 
the  analysis  of  urine.  The  only  serious  objection  is  the 
difficulty  of  obtaining  hydrochloric  acid  with  a  negligible 
amount  of  arsenic.  Fortunately  such  an  acid  is  obtain- 
able at  low  cost  in  this  eountry  (fl.aud  one  doesnot  have 
to  resort  to  the  troublesome  methods  of  purification, 
which  to  some  are  prohibitive  of  the  use  of  hj-drochloric 
acid  in  arsenic  work.  Not  only  is  the  distillation  method 
more  accurate,  but  it  will  also  be  shown  that,  in  point  of 
time  for  the  entire  operation,  the  advantage  is  greatly  in 
its  favour,  particularly,  as  we  have  said  before,  if  the 
carehil  elimination  of  the  organic  matter  is  made  a 
pre-requisite  to  the  introduction  of  the  .solution  into  the 
Marsh  flask 


THE  METHOD. 

Apparatus. — For  distillation,  a  30(^  c.c.  round  bottom 
flask  is  used,  with  a  neck  about  20  cm.  long.  The  side 
tube,  which  is  about  half-way  up  the  neck,  is  20  cm. 
in  length,  and  is  bent  downward  in  the  middle  at  an 
obtu.se  angle,  so  that  it  ])as.ses  into  an  upright  condenser 
parallel  to  the  neck  of  the  boiling  flask,  which  is  clo.=icd 
by  a  short  glass  tube  sealed  off  at  each  end,  over  which  is 
slipped  a  short  piece  of  rubber  tubing.  A  glass-stoppered 
boiling  flask  could  advantageously  be  used.  The  cooling 
tube  is  50  cm.  long,  with  a  jacket  of  35  cm.  The  side 
tube  of  the  flask  pas.ses  through  a  rubber  sto])})er  in  the 
neck  of  the  condenser,  and  as  far  into  the  cooling  tube  as 
possible.  The  condensing  tube  passes  at  the  bottom 
through  a  nibher  stopf)er,  over  which  is  slipped  a  wide  tube 
15  cm.  long,  similar  to  a  calcium  chloride  tube,  having  a 
bulb  of  about  25  c.c.  capacity  near  the  lower  end,  which 
terminates  in  a  tube  of  ordinary  bore.  To  this  end  is 
fused  a  tube  of  equal  diameter,  about  15  cm.  long.  The 
arrangement  is  practically  a  pipette-.shaped  adapter, 
similar  to  that  used  in  ammonia  distillation,  and  is 
intended  to  prevent  the  ii.se  of  distillate  into  the  condenser 
in  cafie  of  back  pres.sure.  The  distilling  apparatus  is 
conveniently  set  up  in  duplicate  mounted  on  two  stands 
(•ee  figtire),  and  is  placed  in  the  hood  under  a  strong 
dna^t. 

DiMiUation. — 200  c.c.  of  urine  are  evaporated  in  a 
porcelain  dish  over  a  low  flame  oi  on  the  steam  bath,  to 
•bout  35  c.c,  cooled,  and  introduced  into  the  flask, 
which  is  then  connected  with  the  condenser.  Under  the 
adapter  i.s  placed  a  small  flask  containing  25  c.c.  of  con- 
centrated nitric  acid,  which  should  just  cover  the  end  of 
the  adapter.  Tfierc  are  then  added  through  a  long  funnel 
tube  100  c.c.  of  cool,  concentrated  hydrochloric  acid,  in 
which  the  amount  of  arsenic  is  as  small  as  possible  and 
accurately  determined.  The  stopyier  of  the  flask  is  at 
once  inserted.  Distillation  is  begun  with  a  low  flame 
and  is  continued  at  such  a  rate  that  the  volume  of  the 
liquid  in  the  flask  is  reduced  to  about  one-half  in  the  cour.se 
of  30  to  40  minutes.  Rcf»eatcd  trials  have  shown  that 
all  the  arsenic,  in  the  quantities  for  which  this  method  is 
intended,  goes  over  by  this  of>cration,  whether  the  arsenic 
ia  present  as  anwrnious  or  arsenic  acid.  As  by  far  the 
areater  part  of  the  arsenic  goes  over  with  the  gaseous 
hydrochloric  acid  and  meets  the  coneentratcd  nitric  acid, 
*io  If.^  ix  to  be  fearwl  from  »hc  diJuf  ion  of  the  nitric  neirl 


by  the  acid  distillate.  Comparatively  little  organic 
matter  is  distilled,  and  this  is  entirely  destroyed  by  the 
subsequent  procedure. 

Treatment  of  the  distillate. — To  the  distillate  are  added 
25  c.c.  of  concentrated  nitric  acid,  in  order  to  decompo.se 
<'ompletely  during  evaporation  any  excess  of  hydrochloric 
acid  and  thus  guard  against  loss  of  arsenic.  The  mixture 
is  then  evaporated  to  a  small  bulk,  3  to  5  c.c.  of  concen- 
trated sulphuric  acid  are  added,  and  the  evaporation 
continued  until  the  nitric  acid  is  expelled.  To  destroy 
tlie  slight  amount  of  organic  matter  which  usually  remains, 
a  few  drops  of  nitric  acid  are  added,  and  the  heating  is 
continued  until  only  the  small  residue  of  sulphuric  acid 
is  left,  which  must  be  colourless.  The  residue  is  then 
diluted  with  water  to  a  measured  volume  of  about  25  c.c, 
or,  if  preferred,  to  a  quantity  which  is  weighed  in  a  side- 
neck  test  tube  to  the  second  decimal  place. 

Determination  of  the  arsenic. — The  subsequent  pro- 
cedure, as  in  the  paper  above  referred  to,  follows  closely 
the  method  of  Sanger  (H)  for  determining  small  amounts 
of  arsenic,  except  that  the  capillary  tube  should  be  cooled 
at  the  deposition  point  of  the  mirror,  as  advised  by 
Gautier  (12)^  Thomson  (13),  Lockemann  (t*),  and  others. 
An  aliquot  portion  of  the  ultimate  solution,  accurately 
measured  or  weighed,  is  introduced  into  the  Marsh  flask, 
the  entire  apparatus  having  been  in  action  for  a  sufficient 
time  to  show  absence  of  arsenic.  This  time  varies  accord- 
ing to  the  importance  of  the  test  in  hand,  but  should 
not  be  le.ss  than  20  minutes.  If,  after  the  addition  of  the 
solution,  a  mirror  does  not  make  its  appearance  in  the 
capillary  tube  within  ten  minutes,  a  larger  portion  or 
the  whole  of  the  solution  is  added.  After  the  appearance 
of  the  mirror,  the  heating  of  the  tube  is  continued  for  a 
sufficient  time  to  ensure  the  complete  deposition  of  the 
arsenic,  which  usually  occurs  within  an  hour.  During 
this  time  the  flow  of  hydrogen  is  regulated  by  the  constant 
generator,  so  that  the  height  of  the  flame  at  the  end  of 
the  heated  tube  is  about  1  mm.,  the  regular  deposition  of 
the  mirror  being  dependent  on  this  condition.  Tha 
mirror  obtained  is  compared  with  a  set  of  standards, 
which  is  prepared  as  explained  in  the  paper  referred  to. 
From  the  amount  of  solution  used  and  tho  volume! of 
urine  taken,  tho  quantity  of  arsenic  per  litre  is  calculated. 
Should    the     mirrf)r    cxf:ccd     in    size     the    standard     of 
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0*06  mgrm.,  it  may  be  necessary  to  obtain  another  mirror 
from  a  smaller  portion  of  the  solution  or  from  a  smaller 
volume  of  urine,  since  the  reading  of  mirrors  above 
0-06  mgrm.  is  not  accurate. 

The  determination  of  the  amount  of  arsenic  in  the 
solution  may  also  be  made  by  the  modification  of  the 
Gutzeit  method  described  by  us  in  the  preceding  paper  (16). 
In  this  case,  owing  to  the  size  of  reduction  flask  used, 
the  volume  of  the  solution  should  not  exceed  20  c.c, 
of  which  an  aliquot  part  or  all  may  be  taken.  This  method 
consists  briefly  in  allowing  the  arsenical  hydrogen  to  pass 
through  a  tube  containing  a  strip  of  paper  saturated  with 
a  five  per  cent,  solution  of  mercuric  chloride  and  dried. 
The  resulting  band  of  colour  is  compared  with  a  set  of 
standard  bands. 

Rengents. — The  zinc  used  Ls  "  Bertha  spelter  "  ;  the 
amount  taken  is  from  5  to  10  grms.  We  have  used  it  in 
a  rather  finely  granulated  form  in  the  reduction  bottle, 
reserving  the  larger  pieces  for  the  con.stant  generator. 
As  the  metal  is  too  pure  to  generate  hydrogen  with  suf- 
ficient rapidity  from  sulphuric  acid,  we  place  in  the 
reduction  bottle  a  thin  disc  of  platinum  foil  nearly  as 
large  as  the  bottom  of  the  bottle.  With  this  the  evolution 
of  the  hydrogen  is  most  regular.  That  the  platinum  does 
not  cause  arsenic  to  be  held  back,  we  have  assured  our- 
.selves  by  obtaining  mirrors  of  equal  size  and  same  appear- 
ance as  those  formed  without  the  dLsc.  The  deposition 
of  platinum  on  the  zinc  by  use  of  platinic  chloride  is, 
however,  not  allowable,  as  one  of  us  has  shown  (i^),  and 
cupric  sulphate  is  equally  inadmissible.  The  formation 
of  a  coating  of  copper  on  our  zinc,  after  the  procedure  of 
Lockemann  (i'^),  docs  not  add  to  its  sensitiveness,  nor 
does  the  addition  of  tin  or  lead  salts  to  the  solution  during 
reduction.  In  the  constant  generator,  the  zinc  is  sensitized, 
according  to  the  suggestion  of  Gooch  (i^),  by  treatment 
with  a  solution  of  cupric  sulphate,  but  we  take  the  pre- 
caution to  pass  the  hydrogen  from  the  generator  through 
a  ten  per  cent,  solution  of  cupric  sulphate  in  order  to 
retain  any  hydrogen  sulphide  which  may  be  formed. 
The  sulphuric  acid  showed  no  trace  of  arsenic  when  tested 
in  greater  quantity  and  for  a  longer  time  than  in  a  single 
determination.  In  the  constant  generator  it  is  used  at 
a  dilution  of  1  to  8  ;  in  the  reduction  bottle  somewhat 
more  dilute  (1'5  normal). 

Two  grades  of  hydrochloric  acid(i9)  have  been  used: 
the  ordinary  chemically  pure  acid  (A)  which  was  found 
by  repeated  trials  to  contain  0-4  mgrm.  of  arsenious 
oxide  per  litre,  and  a  second  (B)  in  which  we  have  deter- 
mined by  careful  analysis  an  amount  equal  to  0-02  mgrm. 
per  litre. 

The  nitric  acid  is  an  ordinary,  chemically  pure  acid, 
tested  in  large  quantity  after  evaporation  with  sulphuric 
acid,  and  found  to  be  entii-ely  free  from  arsenic,  both  by 
the  Marsh  and  Gutzeit  tests. 

Utensils. — All  glass  and  porcelain  vessels  were  new, 
and,  after  freedom  from  arsenic  was  assured  by  blank 
tests,  were  reserved  for  this  purpose  alone. 


ANALYTICAL  RESULTS. 

Blank  tests.— I.  100  c.c.  of  hydrochloric  acid  (A)  were 
diluted  with  35  c.c.  of  water  and  distilled  into  25  c.c.  of 
nitric  acid.  From  the  evaporated  distillate  a  mirror  was 
obtained  equal  to  0-04  mgrm.  of  arsenic  (20).  Amount 
per  litre,  0-4  mgrm. 

2.  100  c.c.  of  acid  (A)  were  added,  drop  by  drop,  to 
50  c.c.  of  hot  nitric  acid  in  a  porcelain  dish.  The  mixture 
evaporated  with  sulphuric  acid  gave  a  mirror  equal  tn 
0-04  mgrm.  of  arsenic.     Amount  per  litre,  0-4  mgrm. 

3.  100  c.c.  of  hydrochloric  acid  (B)  were  diluted  with 
35  c.c.  of  water  and  distilled  into  25  c.c.  of  nitric  acid. 
The  evaporated  distillate  gave  a  mirror  which  was  judged 
to  be  about  0-003  mgrm.  of  arsenic. 

4.  200  c.c.  of  acid  (B)  were  added,  drop  by  drop,  to 
100  c.c.  of  hot  nitric  acid  and  the  resulting  mixture  was 
evaporated  with  sulphuric  acid  until  the  nitric  acid  was 
expelled.  From  this  was  obtained  a  mirror  which  was 
read  as  0-002  mgrm.  of  arsenic. 

From  analvsos  3  and  4  it  was  evident  that  there  was  a 


trace  of  arsenic  in  the  acid  (B),  probably  about  0*002  mgrm. 
in  100  c.c,  or  0-02  mgrm.  per  litre. 

5.  300  c.c.  of  urine  were  evaporated  to  30  c.c.  and 
distilled  with  100  c.c.  of  hydrochloric  acid  (A)  into  25  c.c. 
of  nitric  acid.  One  half  of  the  solution  from  the  evapor- 
ated distillate  gave  a  mirror  equal  to  0-02  mgrm.  of 
arsenic  ;  the  other  half  a  colour  band  (Gutzeit)  equal  to 
0-02  mgrm.  The  amount  of  arsenic  per  litre  is  therefore 
0-4  mgrm.,  which  confirms  the  results  of  analyses  1  and  2, 
and  the  test  shows  the  urine  to  be  free  from  arsenic. 

6.  200  c.c.  of  urine  were  evaporated  to  30  c.c.,  and 
distilled  with  100  c.c.  of  acid  (B)  into  25  c.c.  of  nitric 
acid.  The  distillate,  evaporated  with  a  little  more  nitric 
acid,  gave  a  mirror,  which,  as  nearly  as  could  be  judged, 
was  equal  to  0-002  mgrm.  This  confirms,  within  the 
limits  of  reading,  the  results  of  analyses  3  and  4,  and 
enables  us  to  fix  the  correction  for  100  c.c.  of  this  acid 
at  0-002  mgrm.  This  has  been  since  confirmed  by  the 
analysis  of  the  acid  by  the  Gutzeit  method.  The  cor- 
rection is  only  appreciable,  as  will  be  seen  from  Series  B, 
below,  when  the  entire  solution  gives  a  very  low  mirror, 
and  entirely  disappears  when  the  miiTor,  even  if  a  low 
one,  is  obtained  from  a  small  part  of  the  solution  (see 
Series  C). 

The  third  grade  of  hydrochloric  acid  (C),  which  will 
hereafter  be  used  in  all  urine  work  in  this  laboratory, 
was  tested  as  in  analyses  2  and  4.  After  reduction  of  the 
residues  from  two  lots  of  100  c.c.  with  sulphurous  acid, 
colour  bands  were  obtained  equal  to  0-3  and  0-5  micro- 
milligrams  of  arsenic.  This  is  equivalent  to  0-004  mgrm. 
of  arsenic  per  litre.  The  correction  for  100  c.c.  of  this 
acid,  0-0004  mgrm.,  would  be  practically  inappreciable 
under  ordinary  conditions  of  the  Marsh  procedure,  even 
if  the  mirror  was  obtained  from  the  entire  solution. 

Analyses. — For  use  m  the  subsequent  anal\-tical  work, 
a  solution  of  arsenious  acid  was  made  as  follows  :  One  grm. 
of  pure  arsenious  oxide,  twice  resublimed,  was  dissolved  in 
a  small  amount  of  sodium  hydroxide  solution  free  from 
arsenic.  After  acidification  with  sulphuric  acid,  this 
solution  was  made  up  to  a  litre.  Of  this,  10  c.c.  were 
diluted  to  a  litre,  giving  a  solution  containing  0-01  mgrm. 
of  arsenious  oxide  per  c.c. 

7.  150  c.c.  of  urin?,  to  which  had  been  added  0-025  mgrm. 
of  arsenic,  were  evaporated  to  25  c.c.  and  distilled  with 
100  c.c.  of  hj'drochloric  acid  containing  0-035  mgrm.  of 
arsenic.  The  total  amount  was  0-06  mgrm.  25  c.c.  of 
distillate  were  collected  in  25  c.c.  of  nitric  acid  and  from 
this  was  obtained  a  mirror  equal  to  0-06  mgrm.  50  c.c. 
more  of  the  distillate  were  collected  in  15  c.c.  of  nitric 
acid  and  from  this  no  mirror  was  found. 

8.  By  the  same  procedure  as  in  analysis  7,  and  also  with 
150  c.c.  of  urine,  25  c.c.  of  distillate  gave  0-06  mgrm.  of 
arsenic,  equal  to  the  amount  taken.  50  c.c.  of  additional 
distillate  gave  no  mirror. 

9.  With  200  c.c.  of  urine  and  the  same  amount  of  arsenic, 
the  same  procedure  gave  25  c.c.  of  distillate  containing 
0-06  mgrm.  of  arsenic,  and  50  c.c.  of  additional  distillate 
yielded  no  further  mirror. 

The  results  of  analyses  7,  8  and  9  show  that  bj'  distilling 
one-half  the  contents  of  the  flask,  according  to  the  method 
above  described,  all  the  arsenic  passes  over. 

The  following  series  shows  that  by  the  former  method 
of  destroying  the  organic  matter  by  evaporation  with 
nitric  acid  a  ver}'  large  error  is  made  : — 

Series  "A. — Nitric  acid  method. 


Arsenious 

No.  of 

Volume  of 

Arsenious 

oxide 

Per  cent. 

Analysis. 

Urine  tak6n. 

oxide  added. 

recovered. 

recovered. 

c.c. 

mg. 

mp. 

10 

600 

25-0 

6-0 

24 

11 

500 

2-5 

0-44 

18 

12 

300 

0-3 

0-00 

0 

13 

100 

0-5 

0-00 

0 

In  analyses  10  and  11,  actual  deflagration  took  piftce  ; 
'  Nos.   12  and  13  the  residues  were  blackened. 


1126 


SANGER   &    BLACK-THE    DETERMINATION   OF   ARSENIC  IN    URINE.      [Nov.  15,  1907. 


The  following  series  sho\re  the  restilts  of  a  preliminary 
trial  of  the  distillation  treatment : — 


found  arsenic  acid  and  no  arsenious  acid  when  arsenic 
was  ingested  as  the  trioxide.     Sclmi  (22)  states  that  he 


Series  B. — Distillation  method. 


) 

No.  of                  Volume 
Analyiis.              mine  taken. 

Aisenious 
oxide  added. 

Arsenious 

oxide  in 

100  c.c.  HCl. 

Total             I        Arsenious       i 
arsenious                    oxide                     Per  cent, 
oxide  taken.              recovered.                recovered. 

16 
17 

18 
10 
20 

r          38 

?|           37 
•              S« 

-^            35 
34 
3:« 

c.c. 
200 

mg. 
0-10 
0-15 
0-05 
015 
0-20 

007 
008 
0-04 
0-08 
0-02 
0-01 

mg. 
0-04 

Average  per  cent 
0-002 

Average  per  cent 

mg. 
0-14 
0-19 
0-09 
0-19 
0-24 
recovered,  Nos.  16 

0-072 
0-062 
0-042 
0-032 
0-022 
0-012 
recovered,  Nos.  38 

mg. 
0-14 
0-16 
0-09 
0-16 
0-24 
to  20    

0-077 
0-06 
0-04 
0-03 
0-02 
0-01 
to  33    

100 
80 

100 
80 

100 
92 

107 
97 
95 
94 
91 
83 
95 

Series  B  shows  that  by  the  di.stillation  method  very 
small  amounts  of  arsenic  "can  be  recovered  with  practical 
completeness.  As  a  more  severe  test  of  the  method. 
0-01  mjjrm.  of  arsenic  was  added  to  a  litre  of  urine,  and 
the  analysis  carried  out  as  usual,  usmg  acid  B  (Analysis  39). 
A  mirror  was  obtained  fully  equal  to  the  standard  for 
0-01  mgrm. 

Even  with  the  correction  for  this  acid,  we  thus  recover 
from  80  to  100  per  cent,  of  the  amount  of  arsenic  taken, 
which  shows  that,  considering  the  amount  of  organic 
matter  involved  and  the  hj'drochloric  acid  used,  the 
method  is  a  delicate  one.  By  the  use  of  an  acid  of  such 
purity  as  that  of  grade  C,  it  will  be  possible  to  eliminate 
entirely  the  correction  for  arsenic  in  the  acid,  even  if  the 
amount  of  arsenic  in  the  entire  test  solution  is  as  low  as 
0-01  mgrm.,  since  the  correction  is  only  four  per  cent,  of 
this  quantity,  which  is  well  within  the  limit  of  accuracy 
of  the  method  itself.  With  larger  amounts  than  0-01  mgrm. 
the  correction  for  this  acid  is  of  course  of  even  less 
account. 

Prtstnu  of  arsenates  in  the  urine. — The  compound  in 
which  arsenic  occurs  in  the  urine  has  never  to  our  know- 


found  in  the  urine  of  a  dog  poisoned  by  arsenic  a  volatile 
compoimd  of  the  element.  The  reference  gives  no 
analytical  details,  and  the  original  is  not  accessible  to  us. 
It  is  not  improbable,  however,  from  the  analogy  to 
phosphorus,  that  arsenic  finds  its  way  into  the  urine  as 
an  arsenate.  If  this  be  the  case,  the  question  will  perhaps 
be  asked  if  small  amounts  of  arsenate,  when  distilled  with 
hydrochloric  acid,  would  be  recovered  in  the  distillate, 
or  would  require  a  preliminary  reduction  before  distilla- 
tion. 

Mayerhofer  (23)  has  shown  that  if  arsenic  acid  is  distilled 
with  a  sufficiently  large  quantity  of  hydrochloric  acid,  it 
is  converted  to  arsenic  trichloride,  chlorine  being  given 
off,  since  the  pentachloride  does  not  exist  under  ordinary 
conditions.  In  our  method,  the  concentration  of  the 
hydrochloric  acid  in  100  c.c.  of  its  solution  would  be  so 
great  compared  with  that  of  the  arsenate  that  a  complete 
conversion  to  trichloride  might  be  predicted.  That  this  is 
the  case  is  shown  fey  the  following  analyses,  in  which  the 
arsenic  acid  used  was  prepared  by  evaporating  a  measured 
quantity  of  arsenious  acid  solution  to  dryness  with 
nitric  acid  before  adding  to  the  urine. 


Series  C — Dintillatiov  method  in  presence  of  arsenates. 


Ko.  of                  Volume 
Aaalyri*.            Uiioe  taken. 

AstOt  added.      |  AsgOa  in  100  c.c. 
as  arsenic  atdd.       tiydrochloric  acid. 

Total  AssO 
taken. 

AsaO*             1        Per  cent, 
recovered.         i       recovered. 

c.c.                        mgrm. 

40  200                          0-25 

41  .                    ..                            0-50 

mgrm. 
0-002 

mgrm. 

0-252 

0-602 

mgrm. 
0-26 
0-60 

99-2 
99-6 

ledge  been  thoroughly  investigated.  To  determine  accu- 
rately the  j-ondition  of  such  small  amounts  as  would 
ordinarily  occur  would  be  a  matter  of  considerable  difti- 
mlty.      .Schmidt   and   Bredtschneider  (^i)  claim  to   have 


Analyses  of  urine. — The  method  was  finally  tested  by 
the  analysis  of  six  samples  of  urine  to  which  varying 
amounts  of  arsenic  had  been  added  by  one  of  us,  the 
amounts  not  being  knowii  to  the  analyst. 


Skrie-S  D. — Distillation  method. 


AiijO, 

Total  AsjOa    , 

AB2O3  found 

(;orrected 

5o.  of 

A*,0, 

Volumi! 

prew-nt  in 
volunu:  taken. 

1 

in  volume 

ill  volume 

(correction, 

ASaOt  found 

Per  cent. 

Aaalyris. 

per  btre. 

Urine  taken. 

taken.        i 

taken. 

0-04  rag.). 

per  litre. 

found. 

"ST- 

c.c. 

mgrm. 

mgrm.        | 

mgrm. 

mgrm. 

mgrm. 

XI 

200 

1)10 

0-14            , 

0-15 

0-11 

o-s.--. 

110 

ss 

t-o 

0-40 

0-44 

0-38 

0-34 

1-70 

85 

xs 

!•« 

0-20 

0-24            1 

0-23 

0-19 

0-96 

or 

u 

1-5 

0-30 

0-34 

0-33 

0-29 

1-46 

9/ 

u 

0-8 

0-16 

0-20 

0-17 

0-13 

0-65 

fl 

M 

1-2 

0-24 

0-28           1 
Average  per 

0-28 
cent,  found  . . 

0-24 

1-20 

100 
96 
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To  show  the  calculation  of  the  analysis,  one  example  will 
sufl&ce  : — 


of  the  Marsh  method  is  claimed  by  Thomson  (**)  to  be 
0'0004  mgrm.  of  arsenious  oxide,  by  Lockemann  (26)  and 


No.  of 
Analysis. 

Volume 
urine  taken. 

Volume  of 
solution  used. 

Volume  of                      Heading  of 
solution  taken.                    mirror. 

1 

Reading  of 
mirror,  average. 

26 

c.c. 
200 

c.c. 
50 

c.c.                               mgrm. 
5                                (o)  0-025 
1             (6)  0-030 
Amount  in  solution  taken,  10x0-028  = 
Less  correction  for  hydrochloric  acid 
Amount  per  litre  urine,  5x0-24    = 

mgrm. 
0-028 

0-28  mg. 
0-24     „ 
1-2       „ 

Comparison  of  methods. — In  order  to  compare  more 
fairly  the  distillation  method  with  the  method  of  evapora- 
tion, the  latter  was  slightly  modified  to  secure  the  most 
favourable  conditions  for  the  recovery  of  the  arsenic. 
200  c.c.  of  urine  were  evaporated  to  about  50  c.c,  and 
then  treated  with  25  c.c.  of  concentrated  nitric 
acid  and  5  c.c.  of  sulphuric  acid.  Evaporation  was 
continued  until  the  fumes  of  sulphuric  acid  appeared, 
which  left  a  dark  residue  containing  a  large  amount  of 
organic  matter.  By  successive  additions  of  small  amounts 
of  nitric  acid  and  heating,  this  residue  was  oxidised  after 
a  very  long  time,  so  that  it  appeared  nearly  colourless. 
The  diluted  residue  was  then  added  to  the  reduction 
bottle.  A  series  of  analyses  was  made  by  this  method  in 
which  the  amounts  of  arsenic  were  not  known  to  the 
analyst. 


others,  0-0001  mgrm.  of  arsenic,  and  we  have  been  able 
to  recognize  by  our  modification  of  the  Gutzeit  method 
as  little  as  0-00008  mgrm.  of  arsenious  oxide.  But  until 
it  is  shown  that  a  urine  has  had  absolutely  no  arsenical 
contamination,  such  extreme  deUcacy  is  apt  to  be  mis- 
leading. 

The  use  of  the  method  in  the  analysis  of  other  Uquids 
containing  organic  matter  suggests  itself,  for  example 
in  the  more  exact  determination  of  arsenic  in  beer. 
Although  the  distUlation  of  small  quantities  of  arsenic 
from  animal  tissue  with  hydrochloric  acid  has  been 
rejected  bj"^  Lockemann  (25)  and  others,  either  on  account 
of  the  amount  of  arsenic  in  commercial  "  piu:e  "  acid,  or 
the  difficulty  of  purifying  the  acid,  yet  we  believe  that  the 
distillation  of  organic  matter  with  acid  of  only  0-004  mgrm. 
arsenic  to  the  litre  would  not  introduce  a  serious  error 


Series  E. — Nitric  acid  method,  modified. 


Arsenious  oxide 

No.  of 

Arsenious  oxide, 

Volume 

Arsenious  oxide 

foimd  in 

Arsenious  oxide 

Per  cent. 

Analysis. 

per  litre. 

Urine  taken. 

present  in 
volume  taken. 

volume  taken 
(Corrected). 

found  per  litre. 

found. 

mgrm. 

c.c. 

mgrm. 

mgrm. 

mgrm. 

27 

0-8 

200 

0-16 

0-13 

0-65 

81 

28 

1-0 

0-20 

0-08 

0-40 

40 

29 

0-5 

0-10 

0-10 

0-50 

100 

30 

2-0 

0-40 

0-24 

1-20 

60 

31 

1-2 

0-24 

0-12 

0-60 

50 

32 

1-5 

" 

0-30 

0-18 
Average  per  cent. 

0-90 

60 
65 

From  comparison  of  Series  D  and  E,  it  will  be  seen 
that  the  distillation  method  is  more  accurate  than  the 
evaporation  method,  even  if  the  latter  is  carefully  con- 
ducted so  that  the  loss  from  carbonisation  is  avoided  as 
far  as  possible.  But  the  time  needed  for  a  proper  treat- 
ment with  nitric  acid  by  the  latter  method  is  very  great, 
and  the  manipulation  uncleanly.  The  entire  preparation 
of  the  solution  for  testing,  in  the  distillation  method, 
does  not  consume  more  than  three-fifths  of  the  time 
required  in  the  other,  and  the  procedure  is  much  cleaner. 

USE  OF  THE  METHOD. 

We  have  not  studied  the  question  of  how  small  an 
amoimt  of  arsenic  can  be  recovered  from  tho  urine  by 
this  method,  but  have  been  content  to  show  that  very 
small  amounts,  even  as  little  as  0-01  mgrm.  per  litre, 
can  be  detected  and  estimated  with  reasonable  accuracy 
(Series  A  and  Analysis  No.  39).  For  the  examination  of 
abnormal  urine, — in  studying  the  elimination  of  arsenic 
through  the  kidneys,  for  instance, — it  would  be  seldom 
necessary  to  consider  a  quantity  smaller  than  0-01  mgrm., 
although  the  delicacy  of  the  Marsh  and  Gutzeit  methods 
]>ermits  a  fairly  exact  estimation  of  nnich  smaller  ainoimt.s. 
If  the  question  of  the  occurrence  of  ar.senic  in  normal 
iirine  is  to  be  investigated, — and  we  hope  that  opportunity 
for  such  an  important  study  may  be  found  at  some  future 
time  in  this  laboratory, — the  delicacy  of  the  methods 
is  secondnry  in  iinp^rfan'O  io  that  of  thf^  source  and 
manner  of  collection  of  the  urine.     The  abcolute  delicacy 


into  an  investiaatiou  of  the  normal  occurrence  of  arsenic 
in  the  organs  of  man. 
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IHitillatiom    of    water,    evaporation    of    syrups,    and   lik 

DHrpO'Sts  ;     Apparatuif    suitable    for    .     E.    Sha\\ 

London.     Eng.  Pat.  15.974.  July  14.  1906. 

c 


The  apparatu.4  is  con-structed  in  a  similar  manner  to  a 
filt^r-prcM  and  coa-^LHtH  of  copper  plates,  1,  separated 
bv  frames,  2,  the  whole  being  clamped  together  by  bolts 
bet«-een  the  end  plates,  3.  The  liquid  to  be  evaporated 
enters  throufrh  the  pipe,  13,  into  the  chamber,  12,  from 
whrh  it  U  deliverra  to  the  chambers,  K,  B',  C.  C,  etc., 
by  the  inclined  channels,  II.  .Steam  enters  through  the 
pipe,  4.  into  the  middle  chamber,  A,  and  evaporates  the 
film  of  liquid  flowing  dowTi  the  surfaces,  b,  b,  of  the 
chamben,  B.  B',  which  form  the  first  effect  of  the 
•pparatiut.  The  concentrated  liquid  flowing  dowTi  the 
•urface*.  h.  b,  leaves  the  l)ottom  of  the  chaniber  through 
the  rhanncU.  14.  which  are  connected  by  a  channel 
Rimilsr  to  17.  to  the  receiver  in  which  the  least  degree  of 
Tacunm  »  maintained.  The  vapour  given  off  in  the 
chambers,  B,  B',  pan-ies  across  to  and  is  conden.scd  on 
the  NQrfacM.  6',  b',  at  the  same  time  serving  to  evaporate 
the  film  of  liquid  flowing  down  the  surfaces,  c,  c,  of  the 
chamben,  C,  C,  whifh  form  the  second  effect.  The 
ror''"^"'  ;  '...  'I  *K...  .,,.  fiowT)  the  faces,  b',  h',  is  prevented 
^''  rK'-ntrnted  liquid  by  the  vf  rtiftil 

P^  awav  by  separate  channel.-,   \r>. 

K--  !«ling  i>air  of  cliamlx,T»,  C,  C,  I),  D',  etc.. 

o*  "•   ^f*^'  b"  any  crmvenient  number,  form 

'*  '-.   bemi;  connected  U)  receivers 

'if-  •';!    vacuum.     The   liquid   to   be 

*^  ■     ■rfnces,  fc.  e,  d,  and  the  vapour* 

•''  '''.  '■'. '/'.     'I  he  ff.ndensatioii 

■»  '  .         •   one*,  at  ea<  li  cud  is  efTccfid 


by  the  liquid  to  be  evaporated,  and  that  in  the  latter  by 
cooling  water  which  flows  through  the  space,  22,  between 
the  end  copper  plates  and  the  end-pieces,  3. — W.  H.  C. 

Evaporating  at  less  than  atmospheric  pressure  ;   Apparatus 

for .     J.     Grossmann,     Manchester.     Eng.     Pat. 

23,606,  Oct.  24,  1906. 
The  apparatus  is  similar  to  that  described  in  Eng.  Pat. 
19,922  of  1906  (this  J.,  1907,  1077),  but  the  stirrers  have 
no  perforations  and  the  exhaust  steam  escapes  from  the 
other  end  of  the  shaft.  It  is  provided  with  a  tube  placed 
below  and  parallel  with  the  tubular  retort  with  which  it 
coniinunicates  by  a  slot  extending  the  full  length  of  the 
tube.  An  archimedian  screw  working  in  this  tube  con- 
tinuously discharges  the  separated  solid  matter.— W.  H.  C. 

Evaporation  of  liquids  ;    Process  for  the .     Liibecker 

Apparatebau   Ges.m.b.H.     Fr.   Pat.   378,513,   June   6, 
1907. 

The  liquid  to  be  evaporated  or  distilled  is  pumped  under 
pressure  through  the  tubes  of  a  vertical  tubular  heater. 
The  latter  is  divided  into  two  parts  by  a  vertical  partition, 
and  the  liquid  passes  down  the  tubes  in  the  first  half  and 
up  those  in  the  second  half.  It  is  heated  to  a  temperature 
insufficient  to  cause  its  complete  volatilisation,  by  .steam 
or  hot  gas  which  enters  the  upper  portion  of  the  space 
surrounding  the  tubes  in  the  second  half  of  the  apparatus 
and  escapes  from  the  bottom  of  the  first  half.  From  the 
chaniber  above  the  tubes  in  the  second  half  of  the  heater, 
the  hot  liquid  is  forced  upwards  through  a  nozzle  or 
sprayer  into  a  still  or  chamber  placed  above  the  heater 
and  maintained  at  a  lower  pressure.  It  impinges  against 
a  bafHe-plate,  and  the  more  volatUe  portion  is  converted 
into  vapour  and  passes  to  the  condenser.  The  less  volatile 
portion  collects  in  the  chamber  and  is  withdrawn  from 
the  bottom  to  be  passed  through  a  second  similar  apparatus 
at  a  higher  j^ressure  and  temperature. — W.  H.  C. 

Reducing  tJic  consumption  of  power  in  repeated  creations 

of  vacua ;    Method  of  — —  applicable  in  the  production 

of    peat-fuel.     F.    Fritz,    London.     Eng.    Pat.    21,321, 

Sept.  26,  1906. 

When   it  is  necessary  that  the  vacuum  in  a  chamber 

should  be  destroyed,  it  is  proposed  to  connect  it  to  another 

similar  chamber   in   which   a   vacuum   is   desired   to   be 

produced  instead  of  to  the  air.     In  this  way  the  vacuum 

is  not  Avastcd  but  serves  to  produce  a  preliminary  partial 

vacuum  in  the  next  chamber.     The  invention  is  applied 

to  the  treatment  of  peat  to  be  used  for  the  production  of 

fuel,  the  cells  in  the  vegetable  fibres  being  split  up  by 

subjecting  the  peat  to  the  action  of  a  vacuum. — W.  H.  C. 

Vacua  ;•    Mechanical  production  of  high .     J.  Zeitlin, 

London.     Eng.  Pat.  21,337,  Sept.  26,  1906. 
See  Fr.  Pat.  378,414  of  1907  ;  following.— T.  F.  B. 

Vacua  ;    Production  of  high .     J.  Zeitlin.     Fr.  Pat. 

378,414,  June  3,  1907. 
The  difficulty  of  obtaining  a  high  vacuum  with  single-  or 
multiple-.stage  air-pumj)s,  owing  to  air  leaking  in  at  the 
valves  and  stuffing-boxes,  is  due  to  the  great  difference 
of  pressure  between  the  interior  of  the  cylinders  and  the 
air.  This  difficulty  is  overcome  by  enclosing  the  pump 
or  yjumps,  together  with  the  motor  for  driving  them,  in  a 
chainber  from  which  the  air  has  been  exhausted  by  an 
auxiliary  pump  which  may  bo  placed  within  or  without 
the  chamber.  The  .auction  ancl  delivery  pijxjs  and  the 
wires  carrying  the  current  to  the  electric  motor  pass  air- 
tight through  the  walls  of  the  chamber,  which  if*  made  in 
two  parts  held  toother  by  the  vacuum.  As  the  difference 
of  pressure  is  bj'  this  means  reduced,  the  leakage  of  air 
through  the  valves  and  si nfTing- boxes  is  avoided,  and  a 
\cry  high  vacuuiu  can  lie  i^ibtauied. — \V.  U.  ('. 
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Washing  and  sterilising  filtering  pvlp  and  the  like  materials  ; 

Apparatus  for .     H.   C.    Russell,   London.     Eng. 

Pat.  121,  Jan.  2,  1907. 

A  PERFORATED  drum,  provided  with  blades  inclined  to  its 
horizontal  axis,  is  fitted  so  that  it  can  be  rotated  in  the 
lower  portion  of  a  tank  into  which  the  pulp  is  put.  A 
row  of  spikes  project  from  the  side  of  the  tank  adjacent 
to  the  drum,  and  the  pulp  or  other  material  to  be  washed 
is  guided  on  to  the  drum  by  a  curved  plate  fixed  above 
it.  The  upper  part  of  the  tank  is  provided  with  a  per- 
forated drum  for  discharging  scum  and  dirty  ^\ater  as 
described  in  Eng.  Pat.  1.5,388  of  1906.— W.  H."C. 

Inflammable  liquids  ;    Storage   and  transference  of . 

C.  Martini  and  H.  Huneke,  Hannover,  Germany.     Eng. 
Pat.  7709,  April  2,  1907. 

The  liquid  is  removed  from  the  closed  re.>crvoir  in  which 
it  is  stored  by  a  suitable  pump.  The  reservoir  is  con- 
nected to  a  supply  of  compressed  non-infiarainable  gas, 
e.g.,  carbon  dioxide,  bj-  a  pipe  and  a  reducing-valve,  so 
that  the  gas  under  a  low  pressure  only  replaces  the  liquid 
as  it  is  withdiawn  by  the  pump.  When  the  tank  is  being 
filled  with  liquid,  the  gas  is  allowed  to  escape. — W.  H.  C. 

Treating  liquids  and  apparatus  therefor  ;    Method  of — . 

C.    NefE   and   A.    Brandes,    Hanover,    Germanv.     Eng. 
Pat.  12,258,  May  27.  1907. 

The  liquid  is  caused  to  trickle  over  sheets  of  alummium 
or  other  metal  which  is  exposed  to  the  light.  It  is  stated 
that  water  treated  in  this  way  acquires  special  properties 
which  render  it  suitable  for  rapidly  cleansing  clothes  ami 
other  purposes. — W.  H.  C. 

Filter- press.  B.  F.  Arendt  and  E.  H.  Moore,  Spreckels, 
Cal.,  Assignors  to  American  Sugar  Refining  Co.,  Jersey 
City,  N.J.     U.S.  Pat.  863,894,  Aug.  20.  1907. 

The  press  is  built  up  of  grooved  filter-plates  and  distance 
plates  or  frames,  arranged  alternately  and  tightened  up 
in  the  usual  manner.  Each  plate  has  four  lugs  or  ears, 
one  at  each  comer.  The  lugs  have  holes  in  them  which 
form  channels  extending  the  whole  length  of  the  press 
when  it  is  assembled.  The  channel  in  the  upper  right- 
hand  comer  communicates  with  the  distance  plates  and 
serves  to  feed  the  press.  The  two  lower  channels  alter- 
nately communicate  with  the  grooved  surfaces  of  alternate 
filter-plates  and  serve  to  conduct  away  both  the  filtrate 
and  the  washings.  The  upper  left-hand  lugs  have  two 
openings  so  as  to  form  two  separate  channels  alternately 
communicating  with  the  grooved  faces  of  alternate 
filter-plates.  The  filter-plates  are  covered  with  cloths 
and  the  joints  between  the  lugs  are  made  good  with 
cloths  in  the  ordinary  way.  When  the  cakes  are  being 
washed,  the  wash-water  is  first  sent  through  one  of  the 
two  adjacent  upper  charmels  and  passes  through  the 
cakes  in  one  direction  and  away  by  the  lower  channel 
which  communicates  with  the  next  plate.  After  a  time 
the  washing  is  stopped  and  the  water  sent  through  the 
other  channel  so  that  it  passes  through  the  cake  in  the 
opposite  direction  and  away  by  the  other  lower  channel. 
It  is  stated  that  very  thorough  extraction  of  the  cakes  is 
in  this  way  attained  and  that  the  blocking  of  the  pores 
of  the  filter-cloths  is  avoided. — W  H.  C. 

Filter-press.     B.  Berkovits  and  V.  A.  Kridlo.     Er.  Pat. 

378,312,  May  3,  1907. 
The  press  has  two  longitudinal  parallel  filter-chambers 
formed  on  either  side  of  a  central  vertical  plate  by  a  series 
of  pairs  of  grooved  outer  plates,  whose  lower  edges  are 
■  hinged  to  the  lower  part  of  the  central  plate.  When 
the  press  is  at  work,  the  side  plates  arc  turned  on  their 
hinges  until  they  are  vertical  and  parallel  with  the  central 
plate.  A  U-^liapcd  filter-cloth  is  arranged  between  the 
central  and  side  plates,  and  the  latter  are  maintained  in 
position  by  thumb-  or  wing-screws.  The  liquid  to  be 
filtered  is  delivered  into  the  interior  of  the  press  at  both 
ends  and  at  the  centre,  and  the  clear  liquid  passes  through 
the  cloth  and  down  the  grooves  in  the  plates  into  a  gutter 
placed  below.  When  it  is  necessary  to  empty  the  press, 
the  side  platen  aio  lowered  into  the  horizontal  position  to 
give  acceos  to  the  interior  and  allow  of  the  removal  of  the 


sludge.  A  coil  may  be  arranged  within  the  body  of  the 
central  plate  so  that  the  filtration  may  be  carried  out  at 
any  desired  temperature. — W.  H.  C. 

Rectifying  and  dephlegmating  vapour  mixtures  ;   Apparatus 

for  .     J.  J.  Ponomarew,  Terskaja    Oblast,   Russia. 

U.S.  Pat.  865,933.  Sept.  10,  1907. 


A  RECTiFyiso  column  is  constructed  of  a  number  of  super- 
posed chambers.  A,  separated  by  tube-plates,  L.  Two 
of  such  chambers  are  shown  in  the  figure.  Each  chamber 
has  a  number  of  vertical  tubes,  K.  open  above  and  below, 
the  lower  ends  of  which  pass  tluough  the  tube-plate. 
Each  chamber  has  an  overflow  pipe,  Ki,  and  a  "  swan- 
neck,"  R,  provided  with  a  valve,  H.  Above  the  tubes  in 
each  chamber,  two  inclined,  overlapping,  bafHe-partitions, 
D.  Di,  are  arranged  as  shown,  the  lower  one,  D,  having  an 
opening  at  its  lowest  point  which  is  above  the  overSow- 
pipe,  Ki.— W.  H.  C. 

Bectifi/ing  apparatus  for  spirit,  petroleum  and  other  volatile 
bodies.  Comp.  Industrielle  des  Petroles.  Fr.  Pat. 
378,695,  June  11,  1907. 

The  vapours  pass  ujiwards  from  the  still  by  a  wide  pipe 
into  a  vertical  cylinder  filled  with  coke  or  other  suitable 
packing,  and  provided  with  a  swan-neck  attached 
to  a  condenser.  The  cylinder  is  surrounded  by  a  jacket, 
and  a  current  of  gas  or  liquid,  previously  heated  to  an 
appropriate  temperature,  is  circulated  through  the  jacket 
and  serves  to  condense  the  less  volatile  portions  of  the 
vapour  coming  from  the  still.  These  drain  back  to  the 
still  and  the  more  volatile  portion  of  the  vapour  after 
repeated  contact  with  the  returning  condensed  liquid, 
passes  on  to  the  swan-neck  and  condenser. — W.  H.  C. 

Separating  finely-divided  material ;    Apparatus  for . 

A.  J.  Cook,  San  Rafael,  Cal.     U.S.  Pat.  866,626.  Sept.  24, 
1907. 


«5^ 


The  materials  to  be  separated  are  fed  into  the  channel,  1, 
and  pass  under  the  lower  edge  of  the  adjustable  partition. 
4.  A  current  of  water  enters  the  vessel,  2,  through  the 
pipe,  26,  and  passes  under  the  adjustable  partition,  10, 
carrying  the  lighter  particles  with  it  into  the  tank,  14. 
The'hcavicr  particles  collect  at  the  bottom  of  the  tank.  2. 
A  riffle-plato,  22,  is  provided  on  the  upper  side  of  the 
partition,  10,  to  keep  back  any  large  particles  carried 
forward  by  the  water. — W.  H.  C. 

Dehudrntviq  apparatus.     E.  W.  Cooke.  New  York,  Assignor 

to  The  Cokel  Co.     U.S.  Pat.  867.246,  Oct.  1,  1907. 
See  Eng.  Pat.  14.S54  of  19(l5  ;  tbib  J.,  19U5.  1319.— T.  F.  B, 
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Dryimg  the  interior  of  vats ;    Meana  for .       J.   H. 

Becknian.  Seattle.  Wash.     U.S.  Pat.  867.548,  Oct.   1, 

11H>7. 
Air  under  pre.>isure  is  iiijei-ted  into  a  lieated  funnel  which 
i*  connet  ted  to  a  pipe  ]Wk>sing  throu>;h  an  ajH^rture  in  the 
>ide  i>f  the  vat  near  the  bottom.  Within  the  vat  the  air- 
pijn'  is  rounei.  ted  to  a  rotating  air-distributor  from  which 
the  warm  air  is  discharged  through  perforated  arms  into 
the  vat.— W.  H.  C. 

Drifing    machines  :     Rotary    ci^lintler    for .     W.    M. 

Qimmer.     Fr.  Pat.  378,572,  May  14,  1907. 
See  U.S.  Pat.  857,161  of  1907  ;  this  J.,  1907,  814.— T.  F.  B. 

Treating    gases    with    li(]uids    and    liquids    u-ith    gases ; 

Apparatus  for .     C.  S.  Bradlev,  New  York.     U.S. 

Pat.  867.553,  Oct.  1,  1907. 

A  VERTICAL  chamber,  1,  is 
divided  by  a  perforated  hori- 
zontal partition.  6,  into  two 
})arts.  Theliquid  to  be  treated 
is  fed  into  the  upper  chamber 
through  the  pipe,  21,  and 
compressed  gas  is  delivered 
into  the  lower  chamber 
through  the  pipe,  3.  The 
partition  has  the  form  sho\vn 
at  6,  8,  9,  and  the  gas  passes 
upwards  through  the  vertical 
extension,  8,  into  and 
through  the  liquid,  which 
passes  down  into  the  lower 
chamber  through  the  annular 
perforated  portion,  6,  9,  of 
the  partition.  The  excess  of 
gas  escapes  through  the  pipe, 

10,  and  the  treated  liquid 
flows  awav  through  the  pipe, 

11,  13.— W.  H.  C. 

Vapours  of  alcohol  and  ether  contained  in  air  \in  artificial 

silk  works,  elc.\ ;    Recuperation  and  rccove.ry  of . 

A.  Chardonnet.     First  Addition,  dated  Julv  27,  1906, 
to  Fr.  Pat.  377.673,  July  17,  1906  (this  J.,  1907,  1088). 

This    addition    claims   the    application    of    the    process 
described    in    the    original    patent,   to    the    recovery    of 
acetone  vapours. — P.  F.  C. 
Rtaetion    chambers ;      Materials    for    filling     .     H. 

Petersen.     Fr.  Pat.  378,454,  June  4,  1907.     Under  Int. 

Conv..  Aug.  4,  1906. 

Fig.  1. 


Fio.  2. 


The  <  liHiiii^  r^  are  lilied  with  {irLtmatic  bodies  having  the 
«.T0M-4«<  tion  Khown  in  Fig.  1,  and  al.to  having  their  inclined 
fM;«n  covered  with  a  network  of  groove*  as  shown  in  Fig.  2. 
The  pieces  are  packed  in  the  cham^x•rB  in  a  similar  way  to 
cbeqaer  brickwork  and  may  be  placed  with  cither  their 
larger,  or»maIler  parallel  faces  uppermost. — W.  H.  C. 

II.     FUEL,  CAS,  AND  LIGHT. 

tf  h,  ^'1'  ,t„lr.i,t,.;  I{.  f^irt  ufj/jii,  the  -  .  Part  I. 
H.  Rvan.  K^onuini*-  Prot.  Roy.  Dublin  8oc.,  1907 
1,  [lOJ.  371-420. 

Tht.  tvhy-'i  i*  tf-ntfi]  luidT  tho  foliowina  bea4ix]gn  :  • 
6<./^)tf«  /.     Iritk  btjg*  and  tif   ni  thotU  intf/ui/eJ  fur  tlu.ir 


reclamation.  1.  Preliminary.  2.  Attempts  to  utilise  the 
Irish  peat  supply.  3.  Assistance  given  towards  develop- 
ment of  peat  industries  by  various  States.  4.  Origin  of 
peat.  5.  Peat-forming  plants.  6.  I'roccss  of  peat  form- 
ation. 7.  Age  of  peat.  8.  Classification  of  bogs  and 
of  ])eat.  9.  Distribution  of  ))eat.  10.  Distribution  of 
bogs  in  Ireland.  11.  Composition  of  peat.  12.  Drainage 
of  Irish  bogs.  13.  Utilisation  of  surface  of  bog.,  14.  Peat 
as  manure.  15.  Utilisation  of  water  in  bog  canals. 
16.  Utilisation  of  cut-away  bog.  Section  II.  Peat-fibre 
industries.  \.  Percentage  of  fibre  in  peat.  2.  Utilisation 
of  peat  fibre.  3.  Peat  litter.  4.  Manufacture  of  peat- 
moss litter.  5.  Turf-mould  mills.  6.  Sifting  the  divided 
peat.  7.  Baling  the  divided  peat.  8.  Peat  litter  bales. 
9.  Peat  litter  for  farmers.  10.  Plan  and  cost  of  peat- 
moss litter  factory.  1 1.  Peat-moss  litter  in  stalls. 
12.  Testing  peat-moss  litter.  13.  Irish  peat-moss  litter 
factories.  14.  Peat  paper.  15.  The  Celbridge  peat  paper 
factory.  16.  Building  materials  from  peat.  17.  Brown 
dye  from  peat.  18.  Tanning  material  from  peat.  19.  Turf- 
wool.  20.  Foodstuft'  from  turf  fibre.  21.  Preparation 
of  alcohol  from  turf.— T.  F.  B. 

Hydrogen  ;     Influence  of  the   impurities  in on  the 

durability  of  the  envdopes  of  balloons.  R.  Namias. 
L.  Ind.  Chimica,  1907,  7.  257—258.  Chem.  Zentr., 
1907,  2,  1460— 14C1. 
The  author  examined  the  envelope  of  a  balloon  which 
burst  at  the  International  Exhibition  at  Milan  in  1906. 
A  number  of  spots  were  visible  on  the  envelope,  and  at 
these  places,  the  material  could  be  easily  torn,  whereas 
at  other  parts,  it  showed  great  resistance  to  tearing. 
These  spots  were  found  to  have  been  caused  by  phosphoric 
and  arsenic  acids,  produced  by  oxidation  fi-om  arseniurettcd 
and  phospboretted  hydrogen  contained  in  tho  hydrogen 
gas.  The  presence  of  these  impurities  is  due  to  the  use 
of  impure  materials  in  the  preparation  of  the  hydrogen, 
and  the  author  recommends  that  the  preparation  of  the 
gas  for  filling  balloons  should  be  under  strict  chemical 
control. — A.  S. 

Methane  ;    Detection  and  rapid  determination  of [by 

combustions  N.  Grehaut.  Compt.  rend.,  1907,  145, 
625—626. 
Experiments  are  recorded  showing  that  mixtures  of  a 
few  per  cent,  of  methane  with  air  have  to  be  passed 
hundreds  of  times  over  a  red  hot  wire  before  combustion 
is  complete,  but  that  if  20  c.c.  of  electrolytic  gas  are 
added  to  50  c.c.  of  the  mixture,  a  single  explosion  suffices. 
By  the  latter  method  an  examination  of  air  containing 
fire-damp  accurate  enough  for  ordinary  purposes  can 
be  carried  out  in  10  minutes. — W.  A.  C. 

Patents. 

Fuel.     T.  Parker,  London.     Eng.  Pat.   14.365,  June  22, 

1906. 
See  U.S.  Pat.  865,724  of  1907  ;  this  J.,  1907.  1078.-  T.F.B 

Reducing  the  consumption  of  power  in  repeated  creations 

of  vacua  ;    Method  of applicable  to  the  production 

of  peat  fuel.  F.  Fritz.  Eng.  Pat.  21,321,  Sept.  26, 
1906.     See  I. 

Fuel ;    Artificial ,  and  method  of  making  the  same. 

D.  Drawbaugh,  Eberlys  Mill,  and  B.  I'-.  Gaml)!c, 
Bowmansdale,  Assignors  to  The  Drawbaugh  Artificial 
Fuel  Co.,  Harrisburg,  Pa.  U.S.  Pat.  867.915,  Oct.  8, 
1907. 

See  Fr.  Pat.  375,336  of  1907  ;  this  J.,  1907,  956.— T.  F.  J}. 

BriqueUes  [from  paper -makers'  waste]  ;    Compressed 

for  fire  lighters,  heating,  <fcc.,  and  process  for  their 
manufacture.  Comp.  Fran^aisc  des  Crocidolitcs.  Fr. 
Pat.  378,169,  .May  25,  1907. 
Incombi/stihi.e  fibrous  waste  from  ))apcr  works  Ls  treated 
with  zinc  chloride  and  dried  in  the  air.  It  is  then  mixed 
with  15  or  20  jxr  cent,  of  coke  dust  and  about  8  per  cent, 
of  sodium  silicate,  and  after  moulding  and  drying,  the 
briquettes  are  saturated  with  petroleum  and  coated  with 
a  tnui  layer  of  boiled  linseed  oil  and  again  dried. 

~\V.  H.  C. 
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Compound  alcohol  to  replace  mineral  spirit  for  all  kinds  of 
explosion  motors.  A.  M.  A.  Mabille.  Fr.  Pat.  378,518, 
June  6,  1907. 
The  claim  is  for  the  use  of  an  alcoholic  solution  of  phos- 
phorus as  a  motor  fuel.  The  phosphorus  is  dissolved  in 
the  alcohol  by  the  aid  of  a  mixture  of  carbon  bisulphide 
and  benzine. — W.  H.  C. 

Hijdro-oxiigen    gas  ,•      Method    of    producing and 

apparatus  therefor.  A.  Lang  and  H.  F.  Smith,  Phila- 
delphia, U.S.A.     Eng.  Pat.  16,351,  July  19,  1906. 

See  U.S.   Pats.   833,346  and  83.3,399  of  1906;    this  J., 

1906,  108.3.— T.  F.  B. 

Power-gas  producers.  Mason's  Gas  Power  Co.,  Ltd., 
A.  HoUis,  and  T.  Wright,  Manchester.  Eng.  Pat. 
20,484,  Sept.  15,  1906. 
Gas-otjtlet  openings  are  provided  in  the  wall  of  the 
producer  at  intervals  all  the  way  round,  at  a  level  below 
the  surface  of  the  fuel,  the  gas  passing  out  into  an  annular 
belt-like  chamber  on  the  exterior,  from  which  it  passes 
to  the  scrubbing  plant.  For  convenience  of  access  to 
the  openings  in  the  producer  wall,  a  corresponding  series 
of  ports,  closed  normally  by  cover-plates,  is  provided  in 
the  annular  chamber. — H.  B. 

Generating  combustible  gas  ;  Method  of ,  and  apparatus 

therefor.  B.  H.  Thwaite,  London.  Eng.  Pat.  26,819, 
Nov.  26,  1906. 
Two  producers  are  arranged  side  by  side,  with  a  com- 
municating flue  at  a  point  about  one-third  of  the  height 
of  the  fuel  column  in  each  ;  or  a  single  producer  may  be 
used,  divided  into  two  compartments  by  a  partition 
wall  having  an  archway  opening  at  the  level  stated. 
The  gas-outlet  pipes  from  both  combustion  chambers 
communicate  with,  a  single  outlet  main,  fitted  with  a 
butterfly-valve  by  means  of  which  the  two  outlet  pipes 
can  be  shut  off  alternately.  A  blast  of  air  is  admitted 
at  the  base  of  both  chambers  continuously.  The  plant 
is  so  operated  that,  when  one  chamber  is  freshly  charged 
with  fuel,  its  gas-outlet  is  shut  off  by  means  of  the  valve, 
and  the  tarry,  dusty  gases  are  compelled  to  flow  into 
the  adjoining  chamber,  passing  upwards  through  two- 
thirds  of  the  column  of  incandescent  fuel  therein.  The 
reversals  of  the  butterfly-valve  correspond  with  the 
alternate  chargings  of  fuel. — H.  B. 

Coal   and   other   carbonaceous   materials ;     Distillation   of 

.     T.    Parker.     Fr.    Pat.    378,621,    June   8,    1907. 

Under  Int.  Conv.,  Jan.  25,  1907. 
A  COKE-OVEN  of  the  bee-hive,  cupola,  or  longitudinal 
type,  which  is  designed  for  the  production  of  partly- 
carbonised  fuel  in  the  manner  described  in  an  earlier 
French  patent  of  Dec.  27,  1906,  is  provided  at  various 
points  with  tuyeres  for  the  admission  of  air,  steam,  and 
gas,  imder  pressure,  to  enable  the  temperature  of  the 
charge  to  be  regulated  at  various  points  independently. 

— H.  B." 

Calcium  carbide  ';    Improved  charge  of ,  and  method 

or  process  for  making  the  same.  G.  Weinmann.  Zurich. 
Eng.  Pat.  4728,  Feb.  26,  1907. 

Powdered  calcium  carbide  is  mixed  with  tarry  matter 

(1 — 6   per   cent.)    and   the    mixture    is    compressed   into 

pellets  of  globular  or  like  form. — H.  B. 

Gas   purifiers.     H.    Green,    Preston.     Eng.    Pat.    25,469, 

Nov.  12,  1906. 
The  top  of  a  purifier,  of  the  kind  in  which  a  removable 
cover  has  to  be  fastened  down  gas-tight  with  the  aid  of 
a  compressible  (rubber)  gasket,  is,  according  to  this 
specification,  provided  with  a  temporary  water-seal 
round  the  cover  at  the  time  of  making  the  joint,  whereby 
any  leakage  of  gas  would  be  revealed,  and  the  gasket 
need  not  be  compressed  more  than  is  necessary  to  render 
the  joint  effective. — H.B. 

Calorific  valve  of  gases  and  gaseous  mixtures  for  gas- 
engines,  furnaces,  etc.  ;  Continuous  process  of  deter- 
mining  the .     A.    F.    Adam.     Fr.    Pat.    378,508, 

June  5,  1907. 
The  process  consists  in  drawing  off  continuously,  or  at 
very    close    intervals,    small    quantities    of   the    gaseous 


mixture  fed  to  the  gas-engine,  furnace,  etc.,  and  burning 
the  same  in  a  burner  which  heats  a  thermo-couple  con- 
nected to  a  galvanometer,  the  indications  of  the  latter 
varying  with  the  calorific  value  of  the  mixture. — H.  B. 

Filaments  for  lighting  and  heating  by  gas  or  bi/  electricity 
in  the  open  air  ;  Process  and  apparatus  for  the  conlin  nous 

manufacture   of .     G.    Michaud  and   E.    Delasson. 

Fr.  Pat.  378,665.  June  10,  1907. 
Alumina,  magnesia,  lime  or  silica,  either  alone  or  mixed 
together,  are  made  into  a  paste  with  brown  soap,  along 
with  oxides  of  thorium,  cerium,  or  the  like  ;  the  paste  is 
extruded  into  threads,  which  are  passed  down  through 
an  infusible  tube  (made  of  carborundum)  arranged  close 
to  two  electric  arcs  ;  and  the  calcined,  vitrified  filament, 
on  emerging  from  the  tube,  is  cut  into  suitable  lengtlis, 
which  are  used  for  making  incandescence  bodies  for  oras- 
lighting.  If  the  filament  is  to  be  used  for  electric  lighting 
in  the  open  air,  it  is  provided  with  a  conducting  core  of 
carbon,  the  pipe  from  which  the  original  thread  is  extruded 
having  two  concentric  openings,  the  outer  one  delivering 
the  oxide  paste  mentioned  above,  whilst  the  other  delivers 
a  paste  composed  of  sugar-charcoal  and  brown  soap. 

— H.  B. 

Refractory  conductors  for  electric  lamps,  furnaces  or  other 
apparatus.  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  the  General  Electric  Co.,  Schenectady, 
N.Y.     Eng.  Pat.  19,398,  Aug.  30,  1906. 

Pure  graphite,  which  may  be  prepared  by  heating  in  an 
electric  furnace  the  lampblack  obtained  from  volatile 
hydrocarbons,  is  ground,  sifted,  and  mixed  with  a  car- 
bonaceous binding  agent  such  as  glucose,  caramel  solution, 
or  waxes,  to  form  a  plastic  mixture.  This  is  squirted  or 
otherwise  formed  into  filaments  which  are  heated  to 
400^  C.  to  carboni.se  the  binder.  The  filaments  are  next 
packed  in  powdered  graphite  and  heated  in  an  electric 
furnace  to  3000—4000°  C,  or  they  may  be  graphitised 
in  the  vacuum  furnace  described  in  Ene.  Pat.  20,809  of 
1904  (this  J.,  1905,  976).  The  filaments  are  finally 
mounted  on  wires  and  heated  in  a  vacuum  by  means  of  a 
current. — A.  T.  L. 

Electric  conductors  of  refractory  metal  for  use  as  incan- 
descing bodies  in  electric  lamps  and  other  apparatus. 
The  British  Thomson-Houston  Co..  Ltd.,  London. 
From  the  General  Electric  Co.,  Schenectady,  N  Y 
Eng.  Pat.  21,505,  Sept.  28,  1906. 

Filaments  are  made  of  tungsten,  or  other  metals  ordinarily 
obtained  in  the  non-ductile  form,  by  heating  a  thread 
formed  from  the  oxide  and  a  carbonaceous  binder,  in  a 
reducing  atmosphere  under  diminished  pressure.  A 
suitable  mixture  consists  of  39-8  parts  of  tungsten  trioxide, 
]  -2  parts  of  glucose,  1  part  of  starch,  and  3  parts  of 
glycerin.  This  mixture  is  squirted,  and  the  threads 
wound  on  a  form  and  baked  in  a  muffle  at  150°  C.  for 
10  minutes  to  dry  and  stiffen  them.  The  filaments, 
mounted  on  a  graphite  form  covered  with  pure  tungsten, 
are  next  carbonised  at  300°  C.  for  10  minutes  in  a  mulHe, 
and  then  placed  in  a  graphite  crucible  and  fired  in  the 
furnace  described  in  Eng.  Pat.  20,809  of  1904  (this  J., 
1905,  976)  in  an  atmosphere  of  hydrogen  at  20  mm. 
pressure.  The  temperature  is  brought  rapidly  above  that 
at  which  carbon  reduces  tungsten  oxide,  and  is  kept  at 
about  1200°  C.  for  half-an-hour.  The  hydrogen  i«  then 
pumped  out,  and  the  temperature  kept  at  about  2200°  C. 
for  an  hour.  The  filaments  may  be  mounted  directlv  in 
the  lamps,  or  they  may  first  be  shrunk  by  heating  in  vacuo 
or  in  an  inert  gas  by  means  of  a  current.  The  filaments 
apjiear  to  be  free  from  carbon  ;  the  consumption  is  stated 
to  be  0-3  watt  i>er  candle. — A.  T.  L. 

Electric   conductors    of    refractory   metals ;     Manufacture 

of .     The    British    Thomson-Houston    Co.,    Ltd., 

London.  From  the  General  Electric  Co.,  Schenectady 
N.Y.  Eng.  Pat.  21,509,  Sei)t.  28,  1906. 
Conductors  of  tungsten  or  other  refractory  metal,  suitable 
for  lamps,  furnaces,  and  the  like,  are  made  by  a  process, 
which  is  an  improvement  on  that  described  iii  Eng  Pat 
12,163  of  1902  (this  J.,  1903,  691)  for  vanadium,  tantalum^ 
and  niobium.     The  tungsten  is  mi.xed  with  glucose  and 
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sufficient  tiinsp^ten  trioxide  to  oxidiVe  all  the  carbon 
jwfsent.  and  the  mixture  squirted  or  ]iressed  into  sha^ie. 
and  heated  in  a  vaoiiuin  furnaee  to  about  13CHV"  C,  the 
exHit  teiujiernture  dejxMiding  on  the  composition  and 
privious  treatment  of  the  mixture.  The  metallic  bodies 
obtained  may  Iv  machined  without  disintegrating,  and 
art^  tinally  hartlened  and  strengthened  by  heating  above 
IfHX^'  C.  in  an  electric  furnace.  They  may  be  obtained 
hard  enough  to  resist  tiling  and  drilling. — A.  T.  L. 

Elettrodfs  for  arc  lamps  and  methodic  of  viakithg  the  same. 

The    British    Thomson-Houston    Co.,    Ltd.,    London. 

From    the    Oneral    Electric    Co.,    Schenectady,    N.Y. 

Ene.  Pat.  21,510.  Sept.  28.  1J)06. 
A  SM.AiJ.  ]>roj>ortion  of  sodium  fluoride  is  added  to 
electrodes  for  tin  me  arcs,  such  as  those  described  in  Eng. 
Pats.  721)S.  72int.  nnd  14.1i>()  of  liHU  (this  J.,  190.-).  491 
and  611).  In  the  ca.«e  of  a  maanetite  electrode,  0-2.5  per 
cent,  of  sodium  fluoride  is  added.  The  effect  is  to  steady 
the  arc  ;  pitting  of  the  electrode  and  wandering  of  the 
arc  are  prevented.  If  too  much  fluoride  be  added,  the 
arc  lifts  interniittinglv,  causing  variation  in  the  light. 

—A.  T.  L. 

Tungsten  :    Process  and  apparatus  for  the  treatment   of 

metallic ,  and  for  thf  jnanufacture  of  electric  lamp 

filament*  therefrom.  British  Thomson-Houston  Co., 
Ltd..  London.  From  General  Electric  Co.,  Schenectady, 
X.Y..  U.S.A.  Eng.  Pat.  21,.-)13.  Sept.  28,  1906. 
It  ha.<i  been  found  that  tungsten  becomes  so  ductile 
vhen  heated  that  it  may  be  worked  into  any  desired 
form.  To  utilise  this  property,  ordinary  non-coherent 
tungsten  powder  is  first  consolidated  by,  for  example, 
compre^^ine  it  into  rod.«,  subjecting  these  to  heat  in  a 
Tscuum.  and  compressing  them  at  a  red  heat ;  or  by 
mixing  it  with  tungstic  oxide  and  a  binding  material, 
forming  the  mixture  into  rods,  heating  the  latter  in 
vacuo  at  about  1000°  C,  and  then  heating  them  by  means 
of  anjeiectric  current  for  several  hours  to  near  the  melting 

Soint  The  consolidated  metal  can  then  be  worked  at  a 
nil  re<l  heat  into  any  desired  form,  preferably  in  a  vacuum 
or  inert  atmot^phere  to  minimise  oxidation.  For  drawing 
it  into  thin  filaments,  a  suitable  apparatus  consists  of  a 
closed  chamber,  containing  a  die  and  provided  with  means 
for  pawing  an  electric  current  through  the  portion  of 
tungsten  l>eing  operated  uixin. — H.  B. 

Elrctric  incandescent  lamps  having  metal  filamenls  ;   Impts. 

in  and  in  the  manufacture  of  .     British  Thom-son- 

HouBton  Co.,  Ltd.,  London.  From  General  Electric 
Co.,  Schenectadv,  N.Y.,  U.S.A.  Eng.  Pat.  21.669 
Oct  1.  1906. 

Ijf  making  a  lamn  with  a  filament  of  refractory  metal, 
which  is  prodncea  by  heating  a  thread  composed  of  a 
mixture  of  the  metal  and  a  vaix>rLsable  inorganic  binder, 
the  thread  '»  pa«>ted  to  the  Icading-in  wires  and  loop- 
•unport*  by  meanfl  of  a  paste  composed  of  a  niixture  of 
rr-fT»ctor\  nutal  and  a  vaporiKable  inorganic  binder. 
IV  f^rablv  the  thread  and  pa»«tc  are  composed  of  the  same 
ir.eul  and  bmding  ingredients. — H.  B. 

Mftallie   intandfAcing  bodies  for  electric  lamps  ;■     Manu- 

faetuTf  of .     The   BritL-h   Thomson-Houston   Co., 

I4d..  I>indrin.  From  the  Allgem.  Elektricitats-Ges  ' 
Berlin.  Kne.  Pat.  24,230,  Of  t.  .3^^  1900. 
WaTBR-oa.",  prcviou.'dy  freed  from  carbon  dioxide,  is 
OM-d.  in  place  of  hydrogen  or  a  hydrogen-nitrogen  mixture, 
for  treating  filamentt  in  a  reducing  atmosphere.  The 
cf^jductivity  of  carlxm  monoxide  ix  conxiderablv  less  than 
that  of  hydrr)gcn,  no  that  the  required  temperature  is 
obtained  with  W«i  cummt. — A.  T.  K 

Dtetrodet  for  are  lamps  and  meJhod  of  making  the  same.  ' 
W.  S.  UVedr^n,  Schencetadv,  .\iifignor  to  (Jencrai  I 
Electric  Co.,  New  York.     U.S.l'at.  H07.4.'i6,  Oct.  1,  J907. 

Sm  Hag.  Pat  26,921  of  HXM  ;  this  J.,  1905.  491.-  T.  F.  B. 

Fdaments    tmjiUntrd    in    ineandeJtcence    electric    lamps  •  I 

Marhtnf  for  mlrining .     .1.   M.  Cancllo.     Fr.  J'at'  ' 

37M.W1,  June  8,  l'.t(>-.     Inder  Int.  Conv.,  Aug.  27.  UHUi.  \ 

Tiitthread  of  cotton  or  nitrocellulow,  jircviously  impreg-  i 
Dated  with  nitntes  of  the  rare  earthn,  pa«»e«  from  a  bobbin 


downwards  between  two  rubber-covered  rollers,  and  then 
moves  forA\ards  alternately  behind  and  before  a  series 
of  rotating,  grooved,  pipe-clay  cylinders,  without  any 
other  traction  than  its  own  weight  and  the  movement  of 
the  cylinders.  During  its  passage  it  is  led  over  the 
chinmcy  of  a  gas  burner,  where  the  calcination  is  begun. 
It  is  then  led  tluough  the  oxy-hydrogen  flame  to  complete 
the  calcination. — H.  B. 

Photometer  for  testing  the  luminous  power  of  electric  lamfht 
G.  Bartcl.     Encr.  Pat.  13,0(52,  June  5,  1907.     See  XXIIL 


IIL— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Petroleum,  Galician ';    Chemical  composition  of  .     R.. 

Zaloziecki  and  J.  Hausmann.     Z.  angew.  Chem.,  1907, 

20.  1761—1767. 
The  lower  fractions  (b.p.  up  to  1.50°  C.)  of  the  crude  oils 
are  very  rich  in  aromatic  hydrocarbons,  in  which  respect 
they  resemble  Roumanian  oil,  and  form  with  the  latter 
a  group  differing  from  Russian,  American,  German  and 
Indian  oils.  Up  to  the  present  the  authors  have  not 
established  any  connection  between  the  aromatic  hydro- 
carbons and  the  other  constituents,  except  that  the  former 
seem  to  vary  directly  with  the  amount  of  paraffin  present. 
The  Pagorzany,  Boryslaw,  and  Wankowa  oils,  which  are 
richest  in  paraffin,  also  yield  the  largest  proportion  of 
nitro-products,  but.  owing  to  the  vaiying  yield  of  the 
several  fractions  by  the  different  crude  oils,  the  figures 
have  merely  a  relative  value. — C.  S. 

Petroleum  in  Roumania.     Board  of  Trade  J.,   Oct.    24, 

1907.     [T.R.] 
H.M.  Minister  at  Bucharest  has  forwarded  the  following 
memorandum    on    the    development    of    the    petroleum 
industry  in  Roumania  :  — 

From  1882  till  1897  the  production  of  petroleum 
increased  from  19,000  to  79,000  tons,  while  from  1898  to 
1906  it  rose  from  106,470  to  887,554  tons,  and  the  first 
six  months  of  the  current  year  show  a  total  of  555,482 
tons.  Roumania  thus  now  comes  fourth  on  the  list  of 
petroleum-producing  countries  after  the  United  States, 
Russia,  and  the  Dutch  Indies.  This  rapid  development 
ha.s  gradually  attracted  foreign  capital,  the  amount  of 
which  is  now  close  upon  £7,750,000.  The  exploitation  of 
petroleum  is  at  present  confined  to  the  four  districts  of 
Prahova,  Dambovitza,  Buzeu  and  Bacau.  The  fields  of 
the  Prahova  val'ey  supply  95  per  cent,  of  the  total,  but 
there  are  other  petroliferous  regions  as  yet  unexplored, 
the  greater  part  of  which  belong  to  the  State.  At  the 
end  of  1906  there  were  451  sounds  and  591  hand-wells 
at  work,  the  production  of  the  former  representing  92  per 
cent,  of  the  total.  The  depths  at  which  the  oil  is  reached 
vary  from  500  to  1.800  feet,  but  about  900  feet  is  the 
average.  The  average  monthly  production  of  a  sound 
is  estimated  at  150*8  metric  tons,  and  that  of  a  hand-well 
at  9-9  metric  tons.  The  transport  from  the  oil-fields 
to  the  refineries  is  carried  on  by  means  of  tank  waggons 
or  pipe  lines,  of  which  there  are  at  present  22J  miles. 
The  road  and  rail  communications  with  the  oil  fields  are 
insufficient,  and  one  of  the  projects  of  the  Government  is 
to  double  the  railway  line  leading  to  Campina  (Prahova). 
In  various  stations  and  at  the  ports  on  the  Danube, 
reservoirs  capable  of  holding  100,000  tons  have  been 
erected  for  storing  the  oil.  In  Constantza,  the  principal 
outlet  to  the  sea,  special  reservoirs  have  also  been  con- 
Btructed,  fitted  with  the  latest  appliances  for  shipping 
the  oil,  &'c.  When  the  works  now  in  progress  arc  com- 
pletf-d.  it  is  calculated  that  100,000  tons  can  lie  shipped 
annually  from  that  port.  There  are  a  number  of  refineries, 
capable  of  jiroducing  together  3,300  tons  a  day.  The 
principal  prrxlucts  derived  from  Roumanian  petroleum  are 
bfjnzine,  lamp  oil,  lubricating  oil,  paraffin  and  "  Pacura," 
made  of  the  n^sidues,  and  now  used  on  nearly  all 
Roumanian  railways  and  steamers  instead  of  wood  and 
coal  as  heretofore.  The  export  of  oils,  which  in  1897 
amounted  only  to  21,387  tons,  of  a  value  of  l'42,704, 
rose  in  1900  "to  321,119  tons,  worth  £1,045,553;  the 
increAMc  i«  largely  due  to  illuminating  oil  and  benzine. 
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Petroleum  products  :  U.S.  Customs  decision.  [T.R.] 
Free  entry  was  claimed  on  an  importation  of  paraffin 
wax  produced  in  Scotland  from  petroleum,  on  the  ground 
that  the  country  of  production  does  not  impose  a  duty 
upon  like  products  from  the  United  States.  On  the 
authority  of  United  States  vs.  Downing  (T.  D.  27,025), 
which  was  followed  by  the  Board  in  Bergeresch's  case, 
G.  A.  6405  (T.  D.  27,507),  the  protest  was  sustained  and 
the  collector  directed  to  reliquidate  the  entry  accordingly. 

Asjihaltum  and  bituminous  rock ;    Production  of in 

the  United  States.     U.S.  Geol.  Survey,  1906.     [T.R.] 

The  production  of  asphaltum  in  the  United  States  in  1906 
amounted  to  138,059  short  tons,  valued  at  ,''1,290,340, 
as  against  115,265  short  tons,  valued  at  8758,153,  in  1905. 
The  production  of  the  several  varieties  in  1906  is  shown 
in  the  following  table,  the  quantities  being  short  tons  :  — 


Quantity. 

Value. 

Bituminous  ."sandstone 

Mastic 

24,085 
2,543 

24.178 
9,900 

12.947 
1,952 

62,454 

S70,686 
24  158 

Hard  and  refilled,  or  fnim 

liquid  or  maltha 

341,106 

86,750 

159,960 

Grahamite    

Oil  asphaltum 

16,432 
591,243 

138,059 

81,290,340 

The  great  increase  in  the  production  of  hard  and 
refined  asphaltum  in  1906  over  that  of  1905,  which 
amounted  to  only  3036  short  tons,  is  due  chiefl\-  to  the 
new  refinery  development  in  Texas,  although  the  produc- 
tion of  this  variety  in  California  in  1006  (8178  short  tons) 
is  100  per  cent,  in  advance  of  the  total  for  1905.  In  the 
production  of  oil  asphaltum  California  stands  almost 
alone,  producing  62,361  short  tons  of  the  total  quantity, 
and  showing  a  substantial  increase  over  the  production 
for  1905.  A  very  small  output  is  reported  from  Texas. 
About  two-thirds  of  the  asphaltum  imported  into  the 
United  States  comes  from  Trinidad. 

Patents. 

Saf/urafors  used  in  the  manufacture  of  sulphate  of  ammonia. 
P.  E.  Williams,  Levtonstone,  and  R.  L.  Fenner.  London. 
Eng.  Pat.  25,547,  Nov.  13,  1906. 

A  DISTRIBUTING  pipe,  convevmg  steam,  ammonia,  etc., 
is  fixed  externally  to  the  saturator  and  communicates 
with  it  by  means  of  a  number  of  symmetrically  placed, 
short  connecting  pipes.  In  this  way  the  sulphate  is 
formed  equally  throughout  all  parts  of  the  acid  liquor, 
and  incrustations  are  avoided. — 0.  R. 

Ammonia  ;    Transformation  of  the  nitrogen  of  peat  info 

.     M.  L.  Gaillot  and  P.  Brisset.     First  Addition, 

dated  Mav  21.  1907,  to  Fr.  Pat.  375,972,  March  15, 
1907.     Se'e  XV. 

Hifdrocarhons ,;      Transformation    of    .     E.     A.     L. 

Rouxeville.     First  Addition,   dated  Aug.    4.    1906,   to 
Fr.  Pat.  356,716,  Aug.  7,  1905  (this  J.,  1906,  83). 
The  addition  relates  to  the  use  of  various  polymerising 
reagents  in  the  principal  process  and  to  methods  of  treating 
and  separating  the  products  obtained. — W.  H.  C. 

Rectifying  apparatu."  for  spirit,  petroleum,  and  other 
volatile  bodies.  Comp.  Industrielle  des  Petroles.  Fr. 
Pat.  378,695,  June  11,  1907.     See  I. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Amines    and    para-diazoimides ;     I nleraciions    of . 

G.  T.   Morgan   and  F.   G.   Micklethwait.     Chem.   Soc. 

Trans.,  1907,  91,  1512—1518. 
It   is    found    that  certain   aminoazo-compounds   can    be 
produced  directly  by  the  action  of  para-diazoimides  on 
the  more  reactive  amines.     The  reaction  does  not  take 


place  with  aniline  and  its  homologues  and  alkyl  derivatives, 
nor  with  dialkyluaphthylamines,  but  proceeds  quanti- 
tatively with  the  naphttiylamine.s  and  the  more  reactive 
meta-diamines,  such  as  2 :  4-tolylenediamine,  and  also, 
though  less  readily,  with  monoalkylnaphthylamines. 
The  production  of  a  number  of  aminoazo-compounds  in 
this  way  is  described.  In  several  instances  where  inter- 
action could  not  be  effected,  the  aminoazo  compound 
could  be  obtained  by  combining  the  base,  generally  a 
tertiary  amine,  with  the  corresponding  diazonium  chloride 
instead  of  the  diazoimide,  the  operation  being  carried  out 
in  aqueous  solution,  and  sodium  acetate,  or  an  alkali, 
or  excess  of  the  amine  being  added  to  neutralise  the  hydro- 
chloric acid  liberated  in  the  reaction. — A.  S. 

Phenol-  and  quinol-phthaleins  ;    Constitution  of  the  salts 

of .     A.  G.  Green  and  P.  E.  King.     Ber.,  1907,  40, 

3724—3734. 

The  scarlet  compound  previously  described  as  the  methyl 
ester  of  phenclphthalein  (see  this  J.,  1906,  749)  \\as 
actually  the  chloridp  of  the  ester.  The  free  ester,  when 
quite  neutral,  is  much  more  stable  than  the  chloride. 
It  was  obtained  by  passing  dry  hydrochloric  acid  gas 
through  a  mixture  of  a  solution  of  4  grms.  of  phenol- 
phthalein  in  30 — 40  c.c.  of  methyl  alcohol  and  50  grms. 
of  100  per  cent,  sulphuric  acid,  and  heating  under  a  reflux 
condenser  for  1  hour.  The  deep  red  solution  was  allowed 
to  stand  overnight  and  then  dropped  slowly  into  an  excess 
of  an  ice-cold  solution  of  ammonia.  The  dark  red  pre- 
cipitate was  collected.  wa,«hed  with  ammonia  solution, 
di'ied  in  the  exsiccator,  and  triturated  two  or  three  times 
with  anhydrous  ether,  whereby  it  acquired  a  deep  yellow 
colour,  and  some  phenolphthalein  separated.  On  evaporat- 
ing the  ether  solution,  the  ester  was  obtained  as  a  blight 
orange-red,  vitreous  substance,  which,  in  the  exsiccator, 
was  transformed  into  orange-coloured  prismatic  needles. 
On  treating  its  alcoholic  solution  with  hydrochloric  acid, 
a  scarlet  coloration  is  produced,  owing  to  the  formation 
of  the  hydrochloride,  but  on  standing,  the  ester  is  hydro- 
lysed,  with  formation  of  phenolphthalein,  and  the  co!our 
gradually  disappears.  The  ester  dissolves  without 
decomposition  in  alkalis,  with  a  violet-red  coloration, 
but  is  gradually  hydrolysed  on  allowing  the  solution  to 
stand.  Quinol])hthalein  methyl  ester  behaves  in  a  similar 
manner  towards  alkalLs.  The  coloured  alkali  salts  of 
the  two  esters  are  represented  by  the  following  formuL-r  :  — 

CH3.COO.CgH4....^p    p  XT    .n^"-        a„ri 

NaO.CgH^^'"  •'-«**■'•  ^^OH   ^''^ 

>0. 
C6H3(OXa)/ 

In  the  coloured  alkali  salts  of  the  phthaleins  themselves, 
the  methyl  groups  would  be  replaced  by  alkali  met«l. 
This  view^  of  their  constitution  is  in  accord  with  the  fact 
that  the  ester  salts  are  not  affected  by  alcohol  or  excess 
of  alkali,  whereas  tlie  salts  of  the  phthaleins  become 
colourless.  Owing  to  its  stability  in  presence  of  alcohol 
and  excess  of  alkali,  the  methyl  ester  is  a  much  better 
indicator  than  phenolphthalein  itself  in  alkalimetry, 
especially  when,  e.g.,  in  soap  analysis,  titration  is  effected 
in  alcoholic  solution. 

The  authors  prepared  the  lactoid  mono-  and  dimethyl 
esters  of  phenolphthalein  and  quinolphthalein,  and  find, 
contrary  to  Meyer  and  Spencler  (Ber.,  1905.  38,  1328). 
that  these  do  not  form  coloured  salts  with  alkalis.  The 
pure  lactoid  monomethyl  ester  of  phenolphthalein  melts 
at  148°— 149°  C,  and  then  solidifies  to  a  vitreous  mass, 
which  on  again  heating,  melts  at  80°  C.  By  the  action  of 
alkalis,  it  is  probably  converted  directly  into  the  colourle.ss 
carbinol  salt :  — 

CO.O^p^gHi.OCHs  _^ 

COONa.CeH,.C(OH)<4«5;:OH^' 
The  lactoid   monomethyl  ester  of  quinolphthalein  melts 
at    107° — 109°    C.     Mononiothylphcnolphthalcin     methyl 
ester,   the   chlorides   of  monomcthyl(|uinolphthalein   and 
its    methyl   est«r,    and    the    quinonoid    methyl    esters    of 
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rii.....>K.-UiVnolphthalcm     and     dimethylquinolphthalein 
■i-|wrcd.  tho  two  last-nninod  in  tho  form  of  salts. 
1  to  of  dimethylphenolphthalein  methyl  ester, 

CH3C00.CeH^^(..p„  .f^CHg 
CHsO.C6H4>^  ■•^8"*-  "<S04H. 

is  decomposed  slowly  by  cold  water,  rapidly  by  alcohol 
and  alkalis,  with  separation  of  the  lactoid  dimethyl  ester. 
The  chloride  of  dimethyk\iiinol]ihtha!ein  niethvl  ester  is 
easily  soluble  in  water,  and  is  more  stable  than  the  phenol- 
.'l.tl.alein  derivative.  This  is  liest  explained  by  the 
"  inption  that  it  is  an  oxonium  salt  of  orthoquinonoid 
.-triioture. 

.CfiHalOCHs). 
CHj.COO.CeHi.CX  >O.CT. 

\CcH3(0CH3)/ 

The  study  of  these  compounds  ha.s  confirmed  the  view 
that  there  Ls  a  strict  parallelism  between  the  esters  and 
salt-s  of  phenolphthalein  and  quinolphthalem,  and  those 
of  fluorescein. — A  S. 

Fliiore-ffeins  and  eosini  from  A-hydroxi/phthalic.  A-methoxy- 
phthalic.  and  h^itiipinic  acids.  A.  Friedl.  ('.  Weizmann. 
and  M.  Wvler.  Chem.  Soc.  Trans.,  1907,  91,  1584— 
1588. 

HYnROXYIXrORESCEIX. 

HO.QHa^  p^C6H3(OH)^Q 
ai.O'^  ^CoHglOHr  ' 
prepared  by  the  interaction  of  resorcinol  and  4-hydroxy- 
phtnalic  acid,  was  obtained  a.s  a  red  powder,  which  melts 
at  about  3o(lr  C.  and  dissolves  in  alkalis  to  slightly 
fluorescent,  orange-yellow  solutions,  and  in  sulphuric 
•fid  to  a  canary-yellow,  fluorescent  solution.  The 
corresponding  hydroxycosine  is  orange-coloured,  and 
mrlts  indefinitely  at  2(X)'  C.  Its  red  alkaline  solutions 
-hu«  very  little  iiuorescence.  It  dyes  chrome-mordanted 
wool  a  bluer  shade  than  does  eosine.       Methoxyfluorescein, 

CHsO.CeHj.^  (,  CsHafOHW  ^ 
tO.Or  ^CgHaCOHr  ' 
from  4-n)ethoxvphthalic  anhydride  and  resorcinol,  is  a 
red  powder,  wfiich  melts  at  about  300"  C.  ;  its  yellow 
•Ikaline  solutions  are  intensely  fluorescent,  but  its  solutions 
in  acetic  and  sulphuric  acids  and  in  alcohol  are  pale 
yellow  and  only  sfightlv  fluorescent.  Methoxyeosine,  an 
orange-red  powder  melting  indefinitely  above  200°  C, 
dissolves  in  sulphuric  acid  to  a  yellow  solution,  and  to 
red.  inteanely  fluorescent  solutions  in  alkalis.  It  dyes 
chrome-mordanted  wool  a  j-cllower  shade  than  does 
eo«ine.     l>imcthoxyfluorescein, 

(CH,0)2C,H2^^     CeHgfOH)^. 
CO.O^    ^C6H3(OH)^   ' 

fronj  hemipinic  anhydride  and  resorcinol.  Is  a  yellowish- 
brown  powder  melting  indefinitely  at  280°  C.  Its 
yeUowKn-bro«7i  alkaline  solutions  are  only  moderately 
fluoiew^nt.  I>imethoxyeosine  forms  a  red  jxjwder  whicJi 
deeomtKMm  at  2.^/^  C.  It  gives  a  xlightly  fluorescent, 
red  oorntion  in  alkalw,  and  a  vellow  solution  in  sulphuric 
•rid.  It  dyes  chrome-mordanted  wool  a  yellower  shade 
than  do"*.  eo*ine.  a-Xaphtholresorcinolpfcthalein  anhy- 
dride. 


CO. rr^    N;,,He -^   ' 


*••    jwepared    from    ro-wcmol    and    hydroxvnaphthovl- 

hr-n7oi>~  ni-id   rn   pre^^nce  of  sulnhuric  acid,   'it  shows  a 

ricf.  to  hydroxyfluoreflccin  in  Fome  of  jta 

f«f«rri«||y    in     iU    fluorexcencc,    and    it 

*  ■'     '  iimination  of  a  hydroxy-group 

'^'  '  men-ly  the  same"  ffT«.ft,  a»  the 

•'■'•,'  ..::..^y- croup  into  the   phtb.ilic  acid 

noclegn  of  tinomctm. — A-  8. 

Flarow.  ttrif^  ;    Further  nifnthmpji  in  the .     St.   von 

KoMtanefki.     lUr.,  lWi7.  40,  3009-3677. 

r-f.-  W'hfn     qiiinacr-tophcnone 

'I  with  cuminol  in  the  presence 

,    .      ..t.  Koliition  of  soflinm  hydroxide 


2-methox3'-4'-isopropylflavanone  is  obtained,  which 
crystallises  from  alcohol  in  leaflets,  m.pt.  90°  C,  and  forms 
an  a-brojuine  derivative  separating  from  glacial  acetic 
acid  in  white  needles,  m.  pt.  125° — 127°  C.  Dcbromina- 
tion  of  the  latter  with  potassium  hydroxide  in  alcoholic 
solution  leads  to  the  formation  of  2-methoxy-4'-iso])iopyl- 
flavone,  which  crystallises  from  alcohol  in  w'hite  leaflets, 
m.  pt.  135°  C,  and  furnishes  2-hydroxy-4'-isoproi)yl- 
flavone,  when  boiled  with  hydi-iodic  acid.  The  latter 
compound  separates  from  alcohol  in  light  yellow  spear- 
shaped  crystals,  m.  pt.  182° — 183°  C.  It  gives  with  con- 
centrated sulphuric  acid  a  yellowish  solution  with  bluish- 
green  iiuorescence,  and  with  dilute  sodium  hydroxide  a 
yellow-  solution.  Z- Hydroxy  A' -isopropylf.avonol. — The 
condensation  of  paeonol  with  cuminol  gives  rise  to  the 
formation  of  2'-hydroxy-4'-mcthoxy-4-isopropylchalkone, 
which  crystallises  from  alcohol  in  yellow  leaflets,  m.  pt. 
104°  C,  and  yields  a  yellow  solution  with  concentrated 
sulphuric  acid.  For  its  conversion  into  3-methoxy-4'- 
isopropylflavanone.  its  alcoholic  solution  is  boiled  with 
dilute  hydrochloric  acid.  The  resulting  product  forms 
colourless  prisms,  in.  pt.  75°  C,  and  yields  the  corre- 
sponding flavonol  when  boiled  in  alcoholic  solution  with 
amyl  nitrite  and  hydrochloric  acid.  The  latter  crystallises 
in  yellow,  glistening  leaflets,  m.  pt.  201°  C,  and  furnishes 
3-hydroxy-4'-isopropylflavonol  when  demethylated  with, 
hydriodic  acid.  It  separates  from  alcohol  in  almost 
colourless  leaflets,  m.  pt.  243°  C,  dissolves  in  dilute 
sodium  hydroxide  solution  with  a  greenish-yellow  colour 
and  green  fluorescence,  and  dyes  yellow  on  an  alumina 
mordant.  3.4-  Dihydroxy  -  4'  -  isopropyl  flavonol.  —  When 
gallacetophenoue  dimethyl  ether  is  treated  with  cuminol 
in  the  presence  of  alcohol  and  a  50  per  cent,  solution  of 
sodium  hydi-oxide,  2-hydroxy-3'.4'-dimethoxy-4-isopropyl- 
chalkone  is  obtained,  which  crystallises  from  alcohol  in 
yellow  leaflets,  nu  pt.  114°  C,  and  furnishes  3.4-dimethoxy- 
4'-isopropylflavanone  on  prolonged  boiling  with  hydro- 
chloric acid  in  alcoholic  solution.  This  crystallises  from 
ether  and  alcohol  in  white  granular  crystals,  m.  pt.  92"  C. 
Its  a-isonitroso-derivative  dyes  yellow  on  a  cobalt  mordant, 
and  furnishes  3.4-dimetho.xy-4'-isopropylflavonol,  when 
treated  with  mineral  acids.  The  latter  compound  crystal- 
lises from  alcohol  in  pale  yellow  needles,  m.  pt.  162"  C, 
and  dyes  lij^ht  yellow  on  an  alumina  mordant.  Demethyla- 
tion  with  hydriodic  acid  leads  to  the  formation  of  3.4- 
dihydroxy-4'-isopropylflavonol,  which  crystallises  from 
alcohol  in  silvery  leaflets,  m.  pt.  265°  C.  It  is  readily 
soluble  in  dilute  sodium  hydroxide  solution  with  an 
orange  colour,  and  dyes  yellow  on  an  alumina  mordant. 
A'-Isopropyl-a-naphthnfl.avonol. — On  treating  2-aceto-l' 
naphthol  with  cuminol,  2-cuminalaceto-l-naphtho!  is 
obtained,  crystallising  from  alcohol  in  orange-red  prisms, 
m.  pt.  98°  C,  and  yielding  a  red  solution  with  concentrated 
sulphuric  acid.  The  acetyl  derivative  separates  from 
alcohol  in  pale  yellow  prisms,  m.  pt.  88° — 89°  C.  For 
the  conversion  of  the  naphthol  into  4'-isopropyl-a-naph» 
thoflavanone,  its  alcoholic  solution  is  boiled  with  hydro- 
chloric acid.  The  product  crystallises  from  alcohol  in 
colourless  prisms,  m.  pt.  134° — 135°  C,  and  furnishes  the 
corresponding  flavonol,  when  subjected  to  tho  action  of 
amyl  nitrite  and  hydrochloric  acid.  The  latter  separates 
from  alcohol  in  pale  yellow  needles,  m.  pt.  211° — 212°  C. 

— D.  B. 

Titanium  trichloride  in  volumetric  anali/sis.     E.    Knecht 
and  E.  Hibbert.     See  XXIII. 


Patents. 

Sulphurised  dyentuffs  ;    Manufacture  of  concentrated  liquid 

dypMufffi    or    easily    liqvaflahle    pastes    from .     0, 

Imray,  London.  From  Farbw.  vorm.  Meister,  Lucius 
und  Hriining,  Hoechst  a/.Maiii,  (Germany.  Fng.  Pat. 
22,872,  Oct.  16,  1906. 

The  press-cake,  containing  about  25  per  cent,  of  thi 
I  isolated  sulphurised  dyestuff,  is  mixed  with  sodium 
'    sulphide,  with  or  without  the  further  addition  of  water. 

The  dyestuff  goes  into  solution  and  tho  mixture  v. 
'    evaporated  in  a  vacuum  or  under  diminished  pressure, 

until  the  desired  consistency  is  obtained. — F.  M. 


a 
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Anthracene  series  ;•    Manufacture  of  compounds  [diiestuffs] 

of    the .     J.    Y.    Johnson,    London.     From    the 

Badische  Anilin  nnd  Soda  Fabrik,  Liidwicshafen-on- 
Rhine,  Germany.  Eng.  Pat.  29,750,  Dec.  sT,  1906. 
By  treating  1-acetylaminoanthraquinone,  or  one  of  its 
halogen  derivatives,  with  an  acid  chloride,  such  as  phos- 
phorus oxychloride,  new  compoimds  are  obtamed  which 
can  be  converted  into  dyestuffs  by  heating  them  either 
alone,  or  in  the  presence  of  some  suitable  condensing 
agent.  The  above-mentioned  new  compounds  possess 
weak  basic  properties  and  are  much  less  soluble  in  organic 
solvents  than  the  acetylaminoanthraquinone  compounds 
fi-om  which  they  are  preparea.  Their  solutions  in 
sulphuric  acid  have  a  red  colour. — P.  F.  C. 

A-Nitro-2-cTdorodiphenylami)ie  and  its  derivatives  7   JIanu- 

fncture  of .     A.  G.  Bloxam,  London.     From  Act.- 

Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat.  1946,  Jan.  25, 
1907. 

See  Fr.  Pat.  373,885  of  1907  ;  this  J.,  1907,  756.— T.  F,  B. 

Diphenylamine  ;•    Manujarture  of  and  of  derivatives 

thereof.  A.  G.  Bloxam,  London.  From  Act.-Ges.  f. 
Ajiilinfabr.,  Berlin.     Eng.  Pat.  2766,  Feb.  4,  1907. 

See  Fr.  Pat.  374,385  of  1907  ;  this  J.,  1907,  756.— T.  F.  B. 

Colouring  matters  of  the  thioindigo  group  ;■    Manufacfure 

of .     G.  W.  Johnson,  liOndon.     From  Kalle  und 

Co.,  Biebnch  on  Rhine,  Germany.  Eng.  Pat.  11,609, 
May  17,  1907. 

See  Fr.  Pat.  378,406  of  1907  ;  this  J.,  1907,  1083.— T.  F.  B. 

Vat  dyestuffs  ,:   Halogenated dyeing  like  indigo.     Soc. 

pour  rind.  Chim.  a  Bale.  First  .A.ddition,  dated 
Mar.  23,  1907  (Under  Int.  Conv.,  Feb.  25,  1907),  to 
Fr.  Pat.  372,627,  Dec.  17,  1906.  (.See  U.S.  Pats. 
848,354-6  of  1907  ;  this  J.,  1907,  466—467.) 
By  condensing  indoxyl  with  Lsatine,  indirubine  is  obtained 
which  dyes  cotton  in  an  alkaline  vat  in  pale  lilac  shades 
which  are,  however,  not  fast  even  to  washing.  It  is  now 
found  that  the  introduction  of  halogens  into  the  indirubine 
molecule  j  alters  the  properties  of  the  dyestuff  most 
markedly,  so  that  cotton  is  dyed  in  the  vat  in  heliotrope 
and  violet  shades  which  are  strong  and  bright  and  of  good 
fastness.  Bromine  is  the  halogen  best  suited  to  the 
purpose,  and  the  substitution  may  be  carried  out  as 
follows  : — 3  parts  of  indirubine,  30  parts  of  nitrobenzene, 
and  3-6  parts  of  bromine  are  well  mixed  and  the  mixture 
allowed  to  stand  for  24  hours  at  the  ordinary  temperature  ; 
it  is  then  heat«d  in  an  oil-bath  at  130—140°  C.  for  3— 
4  hours  and  after  cooling,  it  is  filtered,  washed  with 
alcohol,  and  the  residue  dried.  The  product  dissolves  in 
fuming  sulphuric  acid  with  a  violet  colour,  changing  to 
reddish-violet  on  dilution  with  water ;  this  sulpho'nic 
acid  derivative  dyes  wool  in  bright  lilac  shades.  The  new 
dye?tufE  when  treated  with  alkaline  reducing  agents 
dissolves  with  a  clear  yellow  colour,  and  unmordanted 
cotton  is  dyed  in  the  vat  in  clear  violet  shades,  fast  to 
washing  and  chlorine.  Among  the  interesting  dyestuffs 
prepared  in  this  way  are  those  derived  from  Thioindigo 
Red  ;  with  5  parts  of  thioindigo,  50  parts  of  nitrobenzene 
and  16 — 18  parts  of  bromine,  a  product  is  obtained  giving 
a  vat  of  a  clear  yellow  •  colour,  in  which  unmordanted 
cotton  is  dyed  reddish-bordeaux,  the  shades  being  fast  to 
washing,  light,  and  chlorine. — F.  M. 

Indophenols ;      Manufacture     of     condensation     products 

similar  to .     Ohcm.  Fabr.  vorni.   Weiler-ter-Meer. 

Fr.  Pat.  378,655,  June  8,  1907. 
QuiNONECHi-ORiMiDES  and  quinonedichlordiimides  react 
(in  the  dry  state  or  in  paste  form)  with  phenols  or  aromatic 
amines,  with  or  without  the  assistance  of  a  condensing 
agent,  and  yield  products  very  similar  to  the  indoi)henols. 
Tnese  products  may  be  obtained  directly  in  the  dry, 
solid  form  and  are  more  stable  than  indophenols  obtained 
by  the  usual  methods.  The  condensation  takes  place 
when  the  chlorimides  are  ground  together  with  the  phenols 
or  amines  (heat  being  generated),  but  in  the  case  of  the 
dichlordiimides,  it  is  sometimes  necessary  to  apply  gentle 
heat,  to  assist  the  reaction.  Diluents  such  as  common 
salt  or  sodium  sulphate  may  be  added  to  the  mixture, 
as  well  asS  mild  condensing  agents  such  as  sodium  carbonate. 


oxalic  acid,  etc.  The  compounds  obtained  are  reduced 
to  leuco  bodies  by  treatment  with  sodium  sulphide,  and 
may  serve  as  starting  points  in  the  manufacture  of  sulphide 
dyestuffs.  Example.— Vov.dev  and  mix  well  100  parts 
of  a-naphthol,  72  parts  of  calcined  sodium  carbonate  and 
330  parts  of  common  salt.  Then  add,  little  by  little, 
100  parts  of  quinonechlorimide  and  grind  in  a  ball-mill 
until  all  the  quinonechlorimide  has  been  brought  into 
reaction.  The  inorganic  salts  are  removed  by  wa.shing 
with  water.  The  residue  dissolves  in  caustic  soda  solution 
with  a  deep  blue  colour  ;  in  alcohol  it  gives  a  cerise-red 
and  in  concentrated  sulphuric  acid  a  deep  olive-green 
coloured  solution. — F.  M. 


v.— PREPARING,     BLEACHING,    DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,    AND    FIBRES. 

Diazo-solutions  ;;    Neutralisation  of  acid .     F.  Erban 

and   A.    Mebus.     Chem.-Zeit.,    1907,    31,    1011—1014 
(See  also  this  J.,  1907,  819,866.) 

The  authors  record  the  colour  changes  produced  in  various 
diazo-solutions  containing:  (1),  hydrochloric,  and  (2), 
sulphuric  acid  by  titration  with  sodium  carbonate  and 
sodium  hydroxide,  using  methyl  orange  as  indicator. 
In  each  case  to  0-1  grm.-mol.  of  base,  was  used  0-107  grm.- 
niol.  of  sodium  nitrite  and  0-4  grm. -equivalent  of  acid. 
It  was  found  that  with  many  bases  a  change  in  the  colour 
of  the  methyl  orange  took"^ place  even  when  more  than 
one  equivalent  of  free  acid  was  present.  A  distinct  change 
of  colour  or  a  turbidity  before  complete  neutralisation  of 
the  last  equivalent  of  acid  was  shown  by  the  diazo- 
sulphates  of  the  following  amines  : — 


Amine. 


Equiv.  of 
alkali  used. 


Amine. 


Equiv.  of 
alkali  used. 


jB-Chloroaniline 
;>-Aminophenol 
o-Xifroaniline. . 


1-4—1.5 

1-63 

1-35 — 1-63 

1-4— 1-5 

1-4- 1-5 


Nitrophenetidine 

p-Toluidine 

o-Nltro-p-toluidine 
P-     ..     0-    „ 


1-7 

1-39 

1-44—1- 

1-3 


The  authors  recommend  that,  in  practice,  only  such 
quantities  of  alkali  should  be  used  for  neutralisation  as 
will  not  produce  these  changes,  namely,  less  than  the 
above  amounts  (to  two  equivalents  of  free  acid  present 
in  the  diazo  solution),  the  rest  of  the  free  acid  being 
neutralised,  when  necessary,  by  sodium  acetate. — J.  C.  C. 

Cotton  yarn  ,•    Method  of  preparing to  cause  it  to 

resist    direct-dyeing    cotton    colours.     J.    B.    FotheriiiJI. 
J.  Soc.  D\ers  and  Col.,  1907,  23,  251—252. 

If  cotton  yam  be  heavily  mordanted  with  tannate  of  tin 
{e.g.,  in  successive  baths  of  a  3  per  cent,  solution  of  tannic 
acid,  and  a  2  per  cent,  solution  of  stannous  chloride  at 
30°  C),  and  then  woven  along  with  untreated  yam,  so- 
called  "  melange  "  or  woven  effects  can  be  obtained  bv 
dyeing  the  mixed  fabric  with  direct-dyeing  cotton  colours, 
which  leave  the  mordanted  yam  practically  unaffected. 
By  dj-eing  first  with  a  basic  dyestuff,  and  tlien  after 
washing,  and,  if  necessary,  a  light  soaping,  with  a  direct- 
dyeing  dyestuff,  "  shot  "  effects  are  produced,  the  tannate 
of  tin  acting  as  a  mordant  for  basic  dyestuffs.  O,  varn 
which  has  been  already  dyed  with  ba,'<ic  or  other  dyestuffs 
unaffected  by  weak  "  tin  salt "  solutions,  e.g.,  I'ara- 
nitraniline  Red  and  a-Xaphthylamine  Bordeaux,  may  be 
prepared  with  the  tannate  of  tin.  then  woven  wifli  unjire- 
pared  yarn,  and  dyed  with  direct-dyeing  colours.  .Although 
the  white  obtained  is  not  quite  perfect,  the  process  seenus 
specially  adajjted  to  flannelette  styles  where  quiet  effects 
are  desired. — A.  8. 

Patents. 

Artificial    threads;     Manufacture    of .     ().     Miiller, 

Cologne,  Germany.     Eng.  Pat.  4015,  Feb.  18,  1907. 
Threads  obtained  by  forcing  cellulose  solutions  through 
fine  orifices  into  precipitating  liquidK,  arc  liable  to  stick 
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toiirther  when  wound  directly  upon  .>iuiooth  spools  or 
bobbins,  owing  to  the  incomplete  nMUOval  of  the  solvent. 
This  drawback  i-^  obviated  when  the  threads  are  cross- 
wound  upon  a  bobbin  which  is  longitudinally  grooved 
or  corrugated,  for  they  are  only  in  contact  then,  where 
they  creeps  each  other,  and  a 'porous  reel  is  produced 
which  is  easily  jienetrated  by  the  washing  liquors,  the 
grooved  spool  "ix-rni  it  ting  these  to  How  away  and  ensuring 
as  complete  a  washing  of  the  threads  in  the  interior  of 
the  reel,  as  of  those  near  the  periphery. — F.  M. 

i)f  Htifra/toii  of  artificial  sUk  on  bobbins  r    Procct>s  for  the 

.     H.    Piamanti.    P.    Lokif   and    H.    Champm. 

Fr.  Pat.  378.143.  July  31,  190G. 

Bobbins  of  artiticial  silk  are  arranged  vertically  in  a 
wooden  frame  which  can  W  inserted  as  a  whole  inside  an 
airtight  vat.  Tht  vat,  which  nuiy  be  made  of  wood  or 
stoneware,  is  provided  with  means  for  placing  it  in  com- 
munication w  ith  a  tank  containing  the  denitrating  solution, 
and  also  with  an  exhausting  apparatus.  A  number  of 
vat^  are  worked  in  series,  each  being  connected  to  its 
immediate  neighbours.  The  vats  are  first  exhausted, 
and  the  denitrating  solution  then  circulated  through  the 
whole  series,  care  being  taken  that  the  fresh  solution 
alwavs  comes  in  contact  with  bobbins  which  have  already 
been'  almost  completely  denitrated. — P.  F.  C. 

Vapours  of  alcohol  and  eiher  contained  in  air  [in  artificial 

aUk  ux>Tks,  dcJ\  ;     Recuperation  and  recovery  of  . 

A-  Chardonnet.  First  Addition,  dated  July  27,  1906, 
to  Fr.  Pat  377,673,  July  17,  1906.     See  I. 

Cotton  :    Ehdrdytic  bleaching  of  .     A.  A.  Vogelsang, 

I>resden.  Germany.  Assignor  to  The  British  Hosiery 
and  Electrolytic  Bleaching  Co.,  Ltd.,  I-ondon.  U.S. 
Pat,  867,452,'  Oct.  1,  1907. 

See  Eng.  Pat.  4017  of  1901  ;  this  J.,  1902,  612.— T.  F.  B. 

Cotton  and  ramie  dulling ;    Process  for  mercerising  and 

difting    .     E.    Steiner.      Second    Addition,    dated 

Mar.  20,  1907,  to  Fr.  Pat.  364,965,  April  5,  1906  (this 
J.  1W;>6.  1042). 

Ix  order  to  obtain  a  more  brilliant  e£fect,  the  slubbing 
H  twisted  before  mercerising  it. — P.  F.  C. 

^Q^,v.  ,;  .;,,»;...„.  ^r  yarn  having  supple  cores  ;    Process 

for  of for  the  purpose  of  dyeing 

aii  '  ojie  rat  ions.     Soc.  Anon,  de  Teint. 

et '  (i.  G.  I'ue  "  ( Anciens  Etablis.    "  Gaydet, 

Cir  riiatique  ").     Fin-t  Addition,  dated  May  22, 

19<>:,    v>    tT.    Pat.    375,291,    Feb.    28,  1907    (this    J., 

1907,  922). 

7  *')  facilitate  the  packing  of  the  material  inside 

vf^xf-l.  a  metallic  tube,  preferably  yx;rforated, 

.    .....     .  .  id  into  the  "tipple  core  of  each  wound  bobbin. 

By  mfun."  of  a  i>uitable  framework,  which  is  jn.serted 
throujfh  thr  r.  t'7>>f-,  the  bobbin.')  are  then  arranged  in 
column.*  :•  Ueing  %esKel.     If  desired,  instead  of 

havinira-'  for ea^-h  l*obbin, a nunilx-r of  bobbins 

may  all  \f  v..<>  \uu  <i  <in  one  long  tubular  axis. — P.  F.  C. 

itvUi-tfJouTfd    fabricA  ;     ilanufadure    of    .     K.    B. 

ftaoftford.  I'pp^r  Norwood.  From  Ij.  Ca.Hsella  und  Co., 
Frankfort  a/Main,  (Germany.  Eng.  Pat.  25,971, 
Not.  16.  1906l 

Mixed  cotton  and  wool  goodjt  are  treated  with  formalde- 
hyde or  tannm.  or  a  mixture  of  the  two.  and  then  dyed 
io  a  cold  or  |i)k<>warm  hath  with  sulphide  dyestufl.s.  If 
laefciicd.  ■'  may  Ijc   treated  with   formaldc- 

Brde  or  t  K  woven  with  the  cotton,  and 

tae  piece  _;^  .  ■^'  .ibove.     The  impregnation 

wUh  tbeae  coi  the   al^orption   of  the 

drr^nff  hr  th'  ■   nf  the  alkaline  Holution 

.'  gluco'C  or  glue  to 
ige  at  a  tcmpc-rature 

:     _'  /'      •  I  ;.'■    ''.win     iHjri;:    tliiiM    dvcd,    thf;    goods 

xf.   -■<  z/-d  and  rnwed,  and  the  wool  is  dyed  with  acid 

t     ^       F.  M. 


Pattern   piece  goods ;    Process  for  producing  .     W. 

Klingbcrg,  Winterthur,  Switzerland.     Eng.  Pat.  9845, 
April  27.  1907. 

This  process  consists  in  coating  the  pattern  threads, 
before  they  are  woven  into  the  fabric,  "with  an  insulating 
layer  of  the  protective  paste  iised  in  calico-printing." 
After  the  fabric  has  been  dyed,  the  insulated  threads, 
which  do  not  take  up  the  colour,  are  freed  from  their 
coating  by  means  of  a  dilute  acid  bath. — P.  F.  C. 

Watered  effects  vpon  textile  fabrics ;    Apparatus  for  pro- 
ducing   .     J.   Sharp,   and  S.   H.   Sharp  and  Sons, 

Leeds.     Eng.  Pat.  21,592,  Sept.  29,  1906. 

The  fabric  is  subjected  to  the  combined  action  of  pressure 
and  heat,  whilst  in  a  damp  state,  between  suitably  pre- 
pared surfaces.  For  this  purpose  a  pair  of  superposed 
co-acting  rollers  is  mounted  in  an  embossing  machine, 
the  surface  of  the  upper  roller  being  cut  away  so  as  to 
leave  the  desired  design  in  bold  relief,  whilst  the  surface 
of  the  lower  roller  is  engraved  Avith  lines  running  circum- 
ferentially  or  lengthwise  according  to  the  nature  of  the 
effect  which  it  is  desii'ed  to  obtain.  Either  or  both  of  the 
rollers  may  be  made  hollow  and  heated  by  gas  or  steam. 
The  material  Ls  exposed  to  a  spraying  or  damping  device 
whilst  passing  through  the  rollers  or  previous  thereto. 

—P.  F.  C. 

Printing  machine ';   Plate for  cloth,  threads  or  paper. 

J.  Forest  et  Cie.     Fr.  Pat.  378,684,  June  11,  1907. 

The  bed  of  the  machine  is  of  wood  or  metal  and  above  it 
is  a  frame  carrying  the  printing  blocks  ;  these  are  in 
duplicate  and  are  moved  from  side  to  side  in  an  arc  of 
a  circle  by  means  of  levers,  fixed  at  one  end,  and  actuated 
by  a  rod  working  from  a  radial  arm  of  a  wheel,  which  is 
in  gear  with  the  rollers  that  draw  the  material  forward. 
Whilst  one  printing  block  is  in  contact  with  the  material, 
the  corresponding  one  is  taking  up  colour,  from  a  colour- 
box  let  into  the  bed  of  the  machine.  The  material  is 
drawn  forward  over  a  drying  table  by  rollers,  which  are 
so  geared  that  it  travels  a  definite  distance  during  the 
alternations  of  the  printing  blocks,  but  remains  at  rest 
whilst  the  impression  is  being  received. — F.  M. 

Steaming  textile  fabrics  ;  Method  of  and  apparatus  for . 

V.  Fussganger,  Hoechst  a/Main,  Germany.     Eng.  Pat. 
6724,  Mar.  20,  1907.     Under  Int.  Con  v..  Mar.  30,  190& 

Ix  the  usual  form  of  steamer  some  little  time  elapses 
before  the  air  is  completely  driven  out  and  the  atmosphere 
of  steam  is  evenly  distributed  throughout  the  interior. 
According  to  the  present  invention  the  interior  of  the 
steamer  is  divided  into  compartments,  by  partitions 
which  leave  spaces  at  the  top  and  bottom  alternately,  the 
rollers  guiding  the  cloth  being  placed  opposite  the  free 
ends  of  the  partitions.  By  introducing  the  steam  at 
the  point  of  entry  (or  of  exit)  of  the  cloth,  it  travels 
around  the  partitions  and  all  air  is  rapidly  removed  ;  the 
cloth  enters  an  air-free  steam  atmosphere,  the  efleit  of 
which  is  to  reduce  the  time  usually  lequired  for  steaming 
printed  goods,  and  the  steam  is  so  well  utilised  that  there 
is  a  distinct  saving  in  the  amount  required.  The  amount 
of  reducing  agents  in  discharge  pastes  may  also  be 
diminished. — F^  M. 

Finishing  soaps  ;•    Process  for  preparing .     E.  Agos- 

tini.     First  Addition,  dated  Aug.  8,   1906,  to  Fr.  Pat. 
361,772,  Sept.   16,  1905  (this  J.,  1906,  1160). 

The  original  ])atent  claims  the  use  sm  a  finishing  pre))ara- 
tion  of  mixtures  of  fats  and  hydrocarbons  with  such 
insoluble  soaps  as  are  obtained  by  the  action  of  fatty  acids 
on  aluminium  hydroxide.  According  to  the  present 
addition,  such  finishing  preparations  are  greatly  improved 
by  the  addition  of  sizing  substances  such  as  animal  ghic. 

—P.  F.  C. 

Drying   apparatus   provided   with   a    recuperating   device. 

P.  Turlur.     Fr.  Pat.  378,247,  May  .30,  1907. 
The  material,  on  entering  the  machine,  is  exposed  to  jitts 
of  hot  air  which  are  discharged  through  conical  apertures 
in  the  walls  of  a  hot  air  chest,  and  then  travels  over  a 
drying  drum.     It  next  again  traverses  the  length  of  the 
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machine,  passes  over  a  second  drum,  and  finally  travels 
along  the  drying  chamber  for  a  third  time.  Whilst  the 
material  is  in  the  machine  it  is  constantly  exposed  to 
hot  air,  which  is  either  produced  by  steam  pipes  or  dis- 
charged from  hot  air  chests.  The  machine  is  provided 
with  two  chiraneys  for  the  removal  of  the  moist  air. 
Through  one  is  led  the  hot  air  which  has  been  discharged 
on  to  the  material  during  the  first  part  of  its  passage 
through  the  drying  chamber,  and  has  thereby  become 
saturated  with  moisture.  The  second  chinmey  is  used 
for  the  withdrawal  of  air,  which  has  been  discharged  on 
to  the  material  during  the  latter  part  of  its  journey  and 
is  thus  comparatively  dry.  The  first  chinmey  is  provided 
with  a  heat-exchanger  composed  of  two  concentric  metal 
tubes,  the  moist  air  being  led  through  the  inner  tube, 
wherein  the  steam  condenses  and  warms  a  cuiTcnt  of  air 
which  is  being  forced  through  the  outer  tube.  Either  or 
both  of  the  two  currents  of  dry  warm  air  thus  obtained, 
may  then  be  mixed  with  the  comparatively  dry  air  which 
ascends  the  second  chimney  and  again  forced  into  the 
hot  air  chests. — P.  F.  C. 

Treating  liquids  and  apparatus  therefor  j    Method  of . 

C.  Neff  and  A.  Brandes.     Eng.  Pat.   12,258,  May  27, 
1907.     -See  1. 


Cleaning  and  disinfecting  agent  \jor  textiles'] ;   Manufacture 

of  a  liquid  .     Soc.  dite  "  Centaur  "  Chem.  Techn. 

Fabr.  von.  Max  Briickner.     Fr.  Pat.  378,559,  May  3, 
1907.     -See  XVIIIC. 


VI.— COLOURING    WOOD,    PAPER, 
LEATHER,    &c. 

Patent. 

Wall  papers  ;   Printing  of in  a  single  operation.     H. 

Biirmann.     Fr.  Pat.  378,680,  June  10,   1907. 

The  usual  process  of  printing  demands  two  operations  at 
least,  the  printing  of  the  ground  and,  after  drying,  the 
printing  of  the  design.  By  printing  the  ground  with  an 
oO  colour  from  a  smooth  roller  and  using  a  size  or  paste 
colour  for  the  design,  the  latter  may  be  printed  on  the 
undried  ground  without  fear  of  the  colours  being  bhirred 
or  mixing.  The  oil  colour  may  be  let  down  with  oil  of 
turpentine  if  desired,  and  the  paste  colour  with  glycerin, 
without  affecting  their  non-miscibility. — F.  M. 


VII.— ACIDS,    ALKALIS,    AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Salt  and  bromine  in  the  United  States  ,•  Production  of 

U.S.  Geo!.  Survey,  1906.     [T.R.] 

In  1906  the  quantity  of  salt  produced  in  theT  United 
States  was  3,944,133' short  tons,  valued  at  $6,658,350. 
In  1905  the  production  was  3,635,257  short  tons,  valued 
at  S6,095,922.  The  small  average  price  for  1906,  as  for 
1905,  is  accounted  for  by  the  increase  in  the  quantity  of 
brine  used  in  chemical  work  without  concentration  into 
salt,  the  average  value  of  the  dry  salt  obtained  from  this 
brine  being,  according  to  the  principal  producers,  about 
5  cents  a  barrel. 

The  bromine  produced  in  the  United  States  in  1906 
was  derived  from  brine  obtained  at  Midland,  Mount 
Pleasant,  and  St.  Louis,  Mich.  ;  Pomeroy,  Ohio  ;  Alle- 
gheny City,  Pa.,  and  Hartford  and  Maiden,  W.  Va. 
These  four  States  produced  brine  containing  an  equivalent 
of  1,283,250  pounds  of  bromine  recovered  as  pota.'isiiini 
bromide,  valued  at  .$165,204.  In  1905  the  production  was 
1,192,758  pounds,  valued  at  8178,914.  %>, 

The  average  price  per  pound  in  1906  was  12'8  cents, 


in  1905, 15  cents.  Michigan  furnished  the  greater  part  of 
this  output,  the  production  from  the  other  States  being 
nearly  all  by-products  from  salt  works. 

The  gradual  decrease  in  the  value  of  bromine  is  accounted 
for  by  the  imports  from  Germany.  A  large  quantity  of 
tho  United  States  product  was  exported  as  the  bromides 
of  potassium,  sodium,  and  ammonium. 

Sulphur  ■•    Combustion  of in  air  and  oxygen.     H. 

Kastle  and  J.  S.  McHargue.     Amer.  Chem.  J.,  1907,  38, 
465—475. 

When  sulphur  is  burnt  in  oxygen  at  atmospheric  pressure, 
about  2-76  per  cent,  is  converted  into  sulphur  trioxide. 
When  burnt  in  air,  about  2^  times  as  much — say  7  per 
cent. — of  the  sulphur  forms  trioxide.  The  humidity  of 
the  gas,  and  the  presence  in  it  of  carbon  dioxide,  appear 
to  have  little  influence  on  the  proportion  of  sulphur 
trioxide  formed,  whether  air  or  oxygen  be  used ;  but  the 
proportion  of  nitrogen  present  does  affect  the  yield  of 
trioxide  considerably,  and  it  would  seem  that  the  nitrogen 
acts  as  a  carrier  of  oxygen  to  the  sulphur  dioxide,  doubtless 
through  becoming  oxidised  itself  in  the  first  instance. 

^I.  T.  D. 


Caustic  lime  ;•    Determination  of  .      E.  H.  Croghan. 

J.   Chem.,  Metall.,  and  Min.  Soc,  S.  Africa,   1907,  8, 
37—42. 

The  author  analysed  8  white  limes  and  1  blue  lime  by 
the  gravimetric  method  and  also  determined  the  caustic 
lime  by  the  sugar  method  and  by  Sutton's  "  acid " 
method.  He  found  that  the  "  acid  "  method  gave  results 
only  slightly  higher  than  the  sugar  method  for  the  white 
limes,  but  in  the  case  of  the  blue  lime,  the  large  amount  of 
magnesia  present  caused  the  "  acid "  method  to  give 
far  too  high  a  value,  contrary  to  Sutton's  statement  that 
magnesia  does  not  interfere  with  the  method  ;  on  the 
other  hand,  he  found  the  statement  that  calcium  car- 
bonate is  without  influence  to  be  correct.  In  all  cases 
the  gravimetric  method  gave  very  high  results,  especially 
for  the  blue  lime,  unless  allowance  was  made  for  the 
impurities  present,  which  combine  (apparently)  with  lime 
to  form  the  compounds,  CaCOs,  CaSOi,  Ca^AUOg  and 
Ca4Si06.  Deducting  this  combined  lime,  the  error  varied 
from  -t-2'23  to  -  1-64  for  the  white  limes,  and  amounted 
to  -  5*81  per  cent,  (on  the  lime)  for  the  blue  lime.  The 
author  believes  the  sugar  method  to  be  the  best. 

In  the  discussion  on  the  paper,  Mc Arthur  Johnston 
questioned  the  existence  in  the  samples  of  silicates  and 
aluminates  of  lime.  He  also  prefers  the  sugar  method 
and  does  not  think  that  lime  suffers  much  deterioration  on 
keeping.  He  samples  by  crushing  10  bags  of  lime  from 
each  truck  in  a  small  room  with  little  access  of  aiu,  bottling 
off  a  sample  on  the  spot  in  an  air-tight  jar,  and  mixing  this 
sample  further  in  the  jar. — A.  G.  L. 


Aluminium  powder  •    Action  of  on  silica  and  boric 

anhydride.     F.    E.    Weston   and   H.    R.    Ellis.     Tran'j. 
Faraday  Soc.,  Oct.  29,  1907.     [Advance  proof.] 

The  authors  confirm  Goldschmidt's  statement  that  boric 
anhydride  and  silica  are  reduced  by  aluininiuin  to  boron 
and  silicon  respectively ;  but  the  boron  is  diHicult  to- 
isolate  and  the  method  is  not  to  be  recommended.  In  the 
proportion,  AU  to  Ho^'a-  reaction  occurs  with  the  produc- 
tion of  alumina,  boron,  and  borides  of  aluminium,  which 
last  predominate,  but  in  tho  proportion,  AU  to  2Uo();), 
the  chief  product  is  boron.  The  readiness  with  wFiicli 
the  reaction  proceeds  depends  on  the  projwrtions  used  and 
the  fineness  of  the  powders.  Kieselcuhr  and  precipitated 
silica,  in  the  proportion,  8A1  to  3SiOo,  can  In?  made  to 
react  in  the  cold  by  means  of  a  fuse  of  macmesium  ribbon 
and  barium  peroxide  :  in  the  case  of  sand,  jireliminarv 
heating  to  redness  is  required.  The  j)re--i'noe  of  tho 
reduced  clement  may,  in  each  ca^^e,  be  shown  by  the 
formation  of  its  chloride,  when  the  product  is  heated 
in  a  stream  of  chlorine. — F.  Sodn. 
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PkotpHorie  acid  ;   QuanHtative  volatilisation  of from 

i,'<  <://■»  IN  a  current  of  chiorine  containing  carbon  tcira- 
(A;  ri./tr.     P.  Jannasch  ivnd  W.  Jilke.     ^'ce  XXIII. 

Patents. 

Gop^ji  from  fmritrs  burners ;    Purifi/ing [for  use  in 

'  ,;iirc  of  sulphuric  acid  b;/  the  contact  process]. 
I  lann   and   (ics.    der   Tentelewschon    Chem. 

1 .-;.  IVtoreburg.     Eng.  Pat.  12.213,  May  27,  1907. 

The  g«s«5  are  led  through  a  dust  chamber  having  many 
compartments,  thence  into  cooling  apparatus,  in  which 
the  greater  part  of  the  acid  mist  condenses  and  is  con- 
tinuously run  off.  and  are  then  caused  to  pass  in  an 
upward  direction  through  a  coke-tiltcr.  the  grains  of  which 
decrease  in  sire  from  bottom  to  top.  and  subsequently  in 
a  downward  direction  through  a  tine-grained  "  finishing  " 
coke- filter.  The  gases  are  Hnally  wa^^hed  with  a  weak 
solution  of  an  alkali  hydroxide,  or  with  a  weak  milk  of  an 
alkaline-earth,  and  are  dried  in  the  usual  manner.  (See 
also  Eng.  Pats.  15.948  of  1898,  and  3327  of  1901  ;  thLs  J., 
1899.  831.  and  1902,  407.)— E.  S. 

S^pkuric  acid  ;   Manufacture  of [by  contact  process]  ;• 

and  apparatus  for  separating  sulphuric  acid.  F.  G. 
Cottrell.  Berkelev,  Cal,  Assignor  to  H.  E.  Miller, 
Oakland,  Cal.  U".S.  Pats.  866,843  and  866.844,  Sept.  24, 
1907. 

Ijf  the  manufacture  of  sulphuric  acid  by  the  contact 
process,  the  gases  coming  from  the  contact  mass  are 
mized  with  aqueous  vapour,  the  humidity  and  tempera- 
ture being  so  adjusted  that  practically  the  whole  of  the 
sulphur  trioxide  L«  converted  into  liquid  particles  of 
sulphuric  acid.  The  liquid  particles  of  acid  are  then 
separated  from  the  gases  by  passing  the  mixture  into  a 
rotating  shell  within  which  are  several  concentric  spaced 
cylinders,  forming  "  a  series  of  functionally  operative 
annular  channels."  A  liquid  seal  guards  the  fitting  of  the 
noD-rotating  inlet  and  delivery  pipes,  which  communicate 
with  the  annular  channels,  and  means  are  provided  for 
drawing  off  the  acid  which  separates  in  the  latter. — E.  S. 

Oxide  of  nitrogm  :    Methrid  of  producing by  means  of 

exptonom.  F.  Hausser,  Kaiserslautem,  Bavaria.  Eng. 
Pat.  13,989,  June  17,  1907.     Under  Int.  Conv.,  July  2, 

This  '»  a  profes»  for  producing  oxides  of  nitrogen,  by  means 
of  explor-ioa^.  from  a  compressed  mixture  of  nitrogen, 
oxTgm  and  a  suitable  combustible  gas  or  vapour.  The 
compfeased  explosive  mixture  is  passed  adiabatically  into 
U.K.  M  ,.,■,. f  ..i,.-,..r,  , .._,.]  for  combustion,  in  order  to  reduce 
tl-  I-  a-  comymred  with  the  number 

of  :  ■  .pr»-ssor,  and  the  mixture  is  after- 

vardn  ch.li«Hl  lo  nuth  a  temjjerature  that  the  oxide  of 
nttrof^  prodncMl  during  the  explosion  is  not  materially 
decompoaed.     '"'  "  n\i  Lh  effected  either  by  injecting 

a  mitMie  c.  jm.  such  as  water,  air,  steam  or 

th/-  Irlf  tnxi,  •  r  hy  exhausting  the  mixture  from 

ti  rito  a  f  ooled  receptacle.      During 

tl  hell,   and  the  exhaustion   of  the 

ei  "in-  from  it,  the  compressor  runs  idle,  and 

w  the  conveyan'^e  of  ganes  into  the  shell  after 

tbr  f  xnau't  valve  of  the  shell  i*  closed. — VV.  C.  H. 


// 


liMMk 


•   ncid  and  it*  nails-,     ProfPMS  for  thf  manu- 

~.      H.  S.  Hutton,  Manchester,  and  E.  \V. 

:;   ttram,  Chf-^b f       Kt.f.  i'at.  23,835,  Oct.  26, 


A  MixrtmB  of  gases  containing  hydrogen  and  nitrogen 
ia  MMrd  over  the  surface  of,  or  through,  a  mnss  of 
carlMM),  maintained  at  a  temfieraturc  of  at  least  MOO-  ('. 
by  nwau  of  an  fleotric  current.  "  but  considerably 
below  tbe  t*mii'r  it  ir<-  of  the  f(0«(itive  crater  of  the  eler-tric 


arc."    The  1 
bjr  alkali,  or 


icid  prfKluce<l  may  be  absorlx'd 
'1  a/^'cording  to  any  of  Om  known 


reactions,  and  the  residual  or  nncombined  gases  may 
either  be  brought  again  into  contact  with  tlie  heated 
carbon,  or  utilised  for  other  purposes. — W.  C.  H. 

Lime  kilns.     W.  J.  Efford,  Wouldham,  and  E.  H.  Dabner, 
Burham,  Kent.     Eng.  Pat.  9553,  April  24,  1907. 

The  kiln  has  at  one  end  a  chalk-feeding  hopper  and  shoot, 
and  at  the  other  end,  a  fuel-supplying  hojiper  and  shoot. 
A  Hue  round  its  crowTi  communicates  with  its  interior,  and 
opens  at  opposite  ends  into  two  ilues,  common  to  a  range 
of  kilns,  and  opening  into  an  uptake,  each  of  the  kilns 
having  a  vertical  flue  opening  at  its  lower  end  into  the 
ash-pit,  and  at  its  upper  end  into  a  flue  communicating 
with  one  of  the  two  flues  which  are  common  to  the  range, 
all  the  flues  and  openings  being  provided  with  dampers 
whereby  the  heated  gases  from  a  burning  kiln  or  several 
burning  kilns  can  be  passed  into  one  or  more  drying  kilns. 

— E.  S. 

Salurafors  used  in  the  manufacture  of  sulphate  of  ammonia. 
P.  E.  Williams  and  R.  L.  Tenner.  Eng.  Pat.  25,547, 
Nov.  13.  1906.     See  IIL 


Ammonium   chloride  ;    Manufacture  of by  reaction 

between  sodium  chloride  and  ammonium  sulphate  in  hot 
aqueous  solution.  E.  Naumann.  Fr.  Pat.  378,445, 
June  4,  1907. 

Instead  of  using  molecular  proportions  of  the  two  salts, 
an  excess  of  sodium  chloride  is  employed ;  this  excess 
dissolves,  and  displaces  some  of  the  dissolved  sodium 
sulphate,  so  that  on  cooling,  ammonium  chloride  free 
from  sodium  sulphate  crystallises  out.  The  concentration 
of  the  solution  is  adjusted  so  that  the  hot  final  liquid 
contains  less  than  75  parts  of  ammonium  chloride  to  every 
100  parts  of  water.  Example. — 80  parts  of  ammonium 
sulphate  are  dissolved  in  100  parts  of  water  at  70°  C,  or 
above,  and  15  parts  of  sodium  chloride  are  added  with 
agitation.  After  digestion  for  an  hour  or  two,  the  hot 
liquor  is  decanted  from  any  residue,  and  set  to  cool, 
when  ammonium  chloride,  free  from  sulphate,  crystallises, 
and  is  separated.  To  the  mother  liquor  ammonium 
sulphate  is  added,  and  the  process  is  repeated  with  further 
addition  of  sodium  chloride,  including  any  residue  of  the 
first  operation. — E.  S. 

Sodium  alum,  potassium  alum,  or  ammonium  alum  free 

from  iron  and  in  small  crystals  ;    Manufacture  of . 

E.  Strohbach,  Niedersedlitz-Dresden,  Germany.  Eng. 
Pat.  28,581,  Dec.  14,  1906. 

See  Fr.  Pat.  372,809  of  1906  ;  this  J.,  1907,  527.— T.  F.  B. 


Alkali  peroxide  boxes  ;   Method  of  producing .     W.  P. 

Thompson,    London.     From   Kcinigswarter  and   Ebell, 
Linden,  Germany.     Eng.  Pat.  9458,  April  23,  1907. 

A  BOX  for  the  reception  of  jilkali  peroxide  is  formed  of 
stearine,  or  other  material,  which  is  not  attacked  by  the 
peroxide  at  ordinary  temperatures,  is  inipermeal)lc  to 
moisture,  and  may  form  in  presence  of  water  with  an 
alkali  peroxide,  a  soap  or  washing  liquid.  When  filled, 
the  box  is  covered  by  a  stearine  stopper.  When  placed  in 
hot  water,  the  stearine  slowly  melts,  giving  access  of  water 
to  the  peroxide.  The  stearine  may  be  replaced  by  paraffin- 
wax,  wax,  or  other  similar  material,  having  a  melting 
yioint  not  exceeding  100"  C,  and  the  box  may  be  enclosed 
in  a  soap  block  ;  or  a  hollow  in  the  latter  may  bo  internally 
lined  with  st^!arine  or  the  like,  for  receiving  the  alkali 
peroxide,  a  soap  stop]XT  coated  on  its  underside  with 
stearine  being  used  for  hermetically  closing  the  box. 
(Compare  Eng.  Pat.  19,809  of  1905,  and  U.S.  Pat.  818,695, 
of  1906  ;   this  J.,  1906,  32  and  486.)— E.  S. 

AlumimUe  of  soda  ;    Process  for  desilicating in  the 

manufacture  of  alumina.     Cie.  des  Prod.  Chim.  d'Alais 
et  de  la  Camargue.     Fr.  Pat.  378,539,  Aug.  13,  1906. 

See  Eng.  I'at.  27,290  of  1900  ;  this  J.,  1907,  202.— T.  F.  B. 
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Aluminium    nitrides ';     Method    of    producing .     0. 

Serpek,  Madulein,  Switzerland.  U.S.  Pat.  867,615, 
Oct.  8,  1907. 

See  Fr.  Pat.  367,124  of  1906  ;  this  J.,  1906,  1096.— T.  F.  B. 

Air  ;   Process  of  liquefying and  winning  oxygen.     R. 

:\[cwes,  Berlin.  Eng.  Pat.  21,780,  Oct.  2,  1906.  Under 
Int.  Conv.,  Oct.  3,  1905. 

See  Fr.  Pat.  358,236  of  1905  ;  this  J.,  1906,  180.— T.  F.  B. 

Separation  of  gases  from  their  mixtures  and  particularly 
the  separation  of  the  constituents  of  atmospheric  air. 
Soc.  I'Air  Liquide  and  R.  J.  Lew,  Paris.  Eng.  Pat. 
3302,  Feb.  9,  1907. 

See  Fr.  Pat.  376,854  of  1906  ;  this  J.,  1907,  1047.— T.  F.  B. 

Oxygen ';     Processes    of   generating for   effervescing 

baths  and  other  purposes.  L.  Sarason,  Hirschgarten, 
and  S.  Haller,  Griinau,  Germany.  Eng.  Pat.  23,165, 
Oct.  19,  1906. 

See  Fr.  Pat.  372,233  of  1906  ;  this  J.,  1907,  527.— T.  F.  B. 


VIII.— GLASS,  POTTERY,  AND   ENAMELS. 

Patents. 

Gaseous  fuel  furnaces  for  treating  glass,  steel,  and  other 
substances,  and  for  other  similar  purposes  ;    Method  of 

working .     A.  Desgraz  and  P.  Schmidt,  Hannover, 

Germany.     Eng.  Pat.  27,564,  Dee.  4,  1906. 

Nozzles  are  arranged  for  introducing  regulated  mixtures 
of  air  and  gas  into  the  furnaces  in  a  horizontal  direction, 
and  by  a  suitable  arrangement  of  channels  leading  from 
the  air-  and  gas-supply  mains,  similarly  regulated  mixtures 
of  air  and  gas  can  be  admitted  to  the  furnaces  in  a  vertical 
direction. — W.  C.  H. 

Aluminium,  oxide  {for  ceramic  articles]  ;    Process  for  the 
manufacture   and  treatment   of   compositions  containing 

.     C.  F.   Boehringer  und  Sohne.     First  Addition. 

dated  Mav  6,  1907.  to  Fr.  Pat.  377,964,  Julv  25,  1906 
(this  J.,  1907,  1049). 

In.stead  of  melting  together  alumina  and  oxides  of 
other  metals  or  of  metalloids,  the  alumina  may  be  fused 
alono,  granulated,  and  mixed,  in  the  solid  state,  with  the 
other  oxides.  The  mixture  is  then  moulded  into  the 
desired  shapes,  dried,  and  burnt  in  the  usual  manner, 
when,  it  is  stated,  combination  takes  place  between  the 
alumina  and  the  other  oxides. — A.  S. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Building  materials  ;    Fireproof manufactured  from 

an  artificial  conglomerate.  C.  Graraiccia,  Rome.  Eng. 
Pat.  22,390,  Oct.  10,  1906. 

SeeFf.  Pat.  366,879  of  1906  ;  this  J.,  1906,  1098.— T.  F.  B. 

Moulded  articles   made  from  ground    or    divided    slag '; 

Method    of    hardening .     A.    J.    Boult,    London. 

From  Coln-MQsencr  Bergwerks  Akt.-Ver.,  Creuzthal, 
Germany.     Eng.  Pat.  25,417,  Nov.   10,   1906. 

See  Addition  of  Nov.  19,  1906,  to  Fr.  Pat.  362,808  of  1906  j 

this  J.,  1907,  612.— T.  F.  B. 

X.— METALLURGY. 

Steel';    Crystallisation  and  structure  of  .     A.  Bajkow. 

J.  Russ.  Phys.-Chem.  Ges.,  1907,  39,  399—410.  Chem. 
Zentr.,  1907,  2,  1461—1462. 

In  the  blow-holes  in  the  interior  of  cast  steel,  octahedral 
crystals  are  frequently  found,  and  have  been  believed  to 


consist  of  pure  ferrite.  Three  specimens  of  such  crystals 
examined  by  the  author  contained: — (1).  Carbon.  0-78  , • 
manganese,  1-06  ;  and  silicon,  0-26  per  cent.  (2).  Carbon, 
0-54;  manganese,  0-89  ;  and  sulphur,  0- 17  per  cent.  (3). 
Carbon,  0-98  ;  manganese,  0-78  ;  and  sulphur,  0-08  per 
cent.  Micrographic  examination  showed  that  all  three 
specimens  contained  inclusions  of  slag,  which  were,  in 
general,  uniformly  distributed  in  crystals  belonging  to  the 
regular  system.  Each  fragment  of  slag  was  enclosed  by 
an  envelope  of  ferrite,  and  the  latter  by  one  of  pearlite, 
whence  it  is  inferred  that  the  slag  is  the  primary  product 
of  crystallisation.  Examination  of  a  large  number  of 
specimens  of  cast  steel,  showed  that  slag  is  a  normal 
structural  element  of  the  same,  and  in  the  author's  opinion, 
these  slag  inclusions  consist  of  manganese  sulphide.  MnS. 


Sidphur  in  iron,  steel,  etc.  ;    Determination  of .     E, 

Jaboulav.     Rev.   gen.   Chim.   pure  et  appl.,   1907,  10. 
193—195. 


The  principle  of  the  method  consists  in  burning  in  a 
mixture  of  air  and  oxygen,  the  sulphurous  gases  evolved 
on  treating  the  metal  with  acid,  oxidising  the  resulting 
sulphur  dioxide  to  sulphuric  acid  by  means  of  hydrogen 
peroxide,  and  either  titrating  the  unused  excess  of 
peroxide,  or  precipitating  the  sulphuric  acid  as  barium 
sulphate.  The  hydrogen  peroxide  solution  employed  is 
prepared  from  a  i2-volume  solution  containing  20  c.c.  of 
nitric  acid  per  litre,  by  diluting  it  until  it  will  decolorise 
about  an  equal  volume  of  a  solution  containing 
0-9875  grm.  of  potas.-ium  permanganate  ]  er  litre 
(1  CO.  of  which  correspond**  to  00005  grni.  of  sulphur)  ; 
from  10  to  50  c.c.  are  used  according  to  the  sulphur- 
content  of  the  metal  under  examination.  The  appa- 
ratus used  is  shown  in  the  figure.  Five  grms.  of  the 
metal  are  placed  in  A,  and  a  current  of  hydrogen  is  pas.sied 
through  for  5  minutes,  E  being  open  to  the  air.  The 
absorption-liquid  (hydrogen  peroxide  diluted  with  water 
to  100  c.c.)  is  then  placed  in  D,  100  c.c.  of  dilute  hydro- 
chloric acid  (1  part  of  acid  of  22°  B.  to  I  part  of  water) 
are  poured  into  F,  and  the  apparatus  is  connected  with  a 
pump,  whereby  a  mixture  of  oxygen  and  air  is  drawn 
through  the  bulb,  B.  A  series  of  sparks  is  now  caused  to 
pass  across  B  by  means  of  sealed-in  wires,  and  hydrogen 
is  again  passed  through  the  apparatus,  and  becomes 
ignited  in  B.  The  acid  is  now  allowed  to  run  from  F  into 
A,  and  then  I  is  acjain  connected  with  the  hydrogen-sujjply. 
The  pressure  of  the  hydrogen  is  so  regulated  that  the  size 
of  the  fiame  in  B  remains  constant,  and  of  a  bright  yellow 
colour.  When  the  decomposition  of  the  metal  Ls  com- 
plete, the  liquid  in  A  is  boiled  for  5  minutes,  the  flame  in 
B  is  extinguished  by  turning  the  tap,  E,  the  condenser 
above  D,  is  rinsed  with  water  from  the  funnel,  J,  and 
then  the'  excess  of  hydrogen  peroxide  is  titr.ited  with 
Tiermanganate,  after  addition  of  5  c.c.  of  nitric  acid  of 
sp.  gr.  1-20.     A  quantity  of  peroxide  equal  to  that  used 
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in  the  determination,  is  ako  titrated  with  permanganate, 
and  from  the  difference  between  the  two  titrations,  the 
percentage  of  sulphur  is  calculated. — A.  S. 

ilangantsf  in  steel ;     Vdumetrie  determination   of . 

L.    Sacerdoti.       L'lnd.    Chimica,    1907,    7,    258—259. 
Chem.  Zentr..  1907,  2,  144S. 

The  author  has  modified  and  simpliticd  Dcshay's  method, 
based  upon  the  conver>.ion  of  the  maniianese  into  jx-rman- 
ganate,  so  that  the  determination  can  be  carried  out  in 
2«>  minutes.  0-2  iirm.  of  steel  cuttings  is  boiled  with 
45  c.c.  of  nitric  acid  of  sp.  pr.  MS.  until  the  evolution  of 
nitrous  fumes  ceases,  then  40  c.c.  of  hot  water  arc  added, 
and  the  whole  is  again  heated  to  boiling  and  1-5 — 2  grms. 
of  lead  dioxide  added.  After  a  further  heating  for  exactly 
2  minutes,  with  vigorous  agitation,  the  solution  is  cooled 
rapidly,  diluted  w  ith  water  to  100  c.c.  and  filtered  through 
asbestos.  50  c.c.  of  the  filtrate  arc  diluted  with  50  c.c. 
of  water  and  titrated  with  sodium  arscnite  solution 
(0-2  erm.  of  ar^icnious  oxide  and  0-5  grm.  of  sodium 
bicarbonate  per  litre),  which  has  lieen  standardised 
•gainst  a  steel  of  known  manganese-content. — A.  S. 

Iron  and  ehromium  ;   Alloys  of .     W.  Treitschke  and 

G.  Tamman.     Z.  anorg.  Chem.,  1907,  55,  402—411. 

The  curves  showing  the  interdependence  of  the  compo- 
sition and  cr_\-staflisation  temperatures  of  the  iron- 
chromium  nllovs  are  explained  by  assuming  the  formation 
of  a  compound,  X,  of  relatively  small  speed  of  formation, 
a  ternary  system  having  to  be  considered,  of  which  the 
components  are  iron,  chromium,  and  this  compound. 
The  me  tab  each  form  a  continuous  series  of  mixed  crystals 
with  X,  and  the  halting  points  on  the  cooling  curves 
correspond  to  the  separation  of  these  and  of  a  ternary 
eutectic.  Micrograpbic  results  are  in  accordance  with 
this  view.  The  alloys  with  10 — 90  per  cent,  of  chromium 
contain  two  structural  elements,  of  which  the  secondary 
is  less  readily  attacked  by  acids  and  is  harder  than  the 
primary.  In  accordance  with  the  requirements  of  the 
thermal  diagram,  it  i.<  found  that  alloys  prepared  by  the 
alumino-thermic  method  show  a  homogeneous  polyhedral 
structure,  but  by  reheating  at  1700^  C,  their  structure 
becomes  that  of  alloys  of  the  same  composition,  which 
have  been  prepared  by  melting  together  the  two  metals, 
the  ternary  mixed  crystals  splitting  into  others  of  different 
composition.  Equilibrium  is  nearly  established  between 
iron,  chromium,  and  their  compound,  X,  at  temperatures 
between  1700°  and  25<Xf  C.  in  5 — 10  minutes,  and  by 
cooling  fairly  quickly,  crystallisation  is  completed  as  in 
a  temarj-  sv-stem.  The  structure  and  properties  of  the 
chrome  cteels  depend,  therefore,  not  only  on  the  per- 
centage of  chromium  present,  but  also  on  the  tempera- 
ture to  which  the  alloys  have  been  heated  in  the  liquid 
state,    if   they    have    \ieen   cooled    fairly    quickly    to    the 

CTTjttallisa*    ■    --rature.     For  instance,   the  alumino- 

tbennic    >  ining  0 — 80  per  cent,  of  chromium 

affect  a  'h  /netic  needle,  but  the  alloys  obtained 

by  direct  tneltuie  have  a  marked  effect  up  to  90  \>br  cent. 
of  chromiam. — h.  How. 


Iron   and   molybdenum  ;     AUot/a   of .     T^autsch    and 

G.  Tamman.     Z.    anorg.    Chem..    1907,   55,   386—401. 
(Compare  this  .J.,  1906,  429). 

A  irrCDT  of  the  allovM  of  iron  and  molybdenum,  formed  at 

i^^f-  (      .V,,.-..   .i.-.t  x\^f.  thermal  diagram  dfx-s  not  cor- 

•  rmal  Ix-haviour  of  a  binary  systc-ni, 

ran  \»-  explained  by  supposing  that 

a  C'.  ,  io(  molyUlenum  and  iron), constitutes  one 

of  t.  nt*  of  a  t*-mary  Hystem,  the  other  com- 

pooentA    r«       •    ''..•    <•    n.'  tal.t   themwelvf*.     I'hc  Hpeeds   of 

ionnfttion  :■.■'.■:■  'ion  of  this  compound,  X,  <luring 

m...iallu.:>'  i(\    to   Ix;  Hmall    in   comparison 

'•ntration  changes  in  the  melt. 

form    mixefl    crystals,    except 

l^laff.  tl./-  !.ij.it»  .'i^j — 70  per  cent,  of  the    latter    metal, 

bat  th*y  do  not  lorm   mixed  cryittal.H   with   X.     Three 


groups  of  alloys  may  be  distinguished  between  0  and 
60  per  cent,  of  molybdenum: — (1)  0 — 27  per  cent. 
The  primary  crystallisation  gives  mixed  crystals,  rich  in 
iron,  and  later,  the  compound,  X,  also  crystallises,  the 
proportion  of  X  increasing  with  the  rise  in  the  percentage 
of  molybdenum,  as  is  seen  by  micrographic  examination. 
(2)  27 — 42-5  i)cr  cent.  Primary  mixed  crystals,  rich  in 
iron,  are  followed  by  a  secondary  and  tertiary  crystallisa- 
tion (the  eutectic).  (3)  42-5 — 60  per  cent.  Mixed 
crystals,  rich  in  molybdenum,  appear  first.  That  the 
"  inner  "  composition  of  the  alloy  is  dependent  on  the 
temperature  to  which  it  has  been  subjected,  the  quantity 
of  X  increasing  with  the  temperature,  is  proved  by  pre- 
paring these  alloys  by  the  alumino-thermic  method  (this  J  , 
1906,"1100),  which  gives  a  temperature  of  at  least  2300°  C. 
From  alloys  prepared  thus  and  containing  20 — 60  per 
cent,  of  molybdenum,  the  compound,  X,  separates  as  the 
primary  crystals.  In  general  properties,  also,  the  two 
series  of  alloys  differ.  For  instance  with  a  high  per- 
centage of  molybdenum,  these  affect  a  magnetic  needle 
less  than  the  corresponding  alloys  prepared  by  direct 
melting  of  the  metals  at  1800°.  But  by  10  minutes' 
heating  at  1500°  the  structure  of  the  alloy  containing 
32-7  per  cent,  of  molybdenum,  prepared  by  the  alumino- 
thermic  method,  becomes  similar  to  that  of  the  alloy 
prepared  directly. — F.  Sodn. 

Iron  group  elements ;   Melting  points  of  the by  a  new 

radiation   method.     G.    K.    Burgess.     Bull.    Bureau    of 
Standards,  U.S.A.,  1907,  3,  345—355. 

The  melting  points  of  metals  of  the  iron  group  were 
determined  in  an  atmosphere  of  hydrogen,  a  Holborn- 
Kurlbaum  optical  pyrometer  being  used  for  measuring 
the  temperature,  and  the  results  bemg  estimated  with  the 
aid  of  the  data  on  the  monochromatic  radiation  from 
platinum  (see  following  abstract).  The  results  were  as 
follows,  the  purities  of  the  metals  being  given  in  brackets  : 
Iron  (99-95),  1505°  ;  chromium  (98—99),  1489°  ;  cobalt 
(99-95),  1464° ;  nickel  (99-95),  1435° ;  and  manganese 
(98—99),  1207°  C.  The  melting  points  of  cobalt  and 
nickel  are  probably  correct  within  5°  C,  and  those  of  iron, 
chromium,  and  manganese,  within  10°  C — A.  S. 

Palladium   and  platinum  ;•    Radiation  from   and  melting 

points  of .     C.   W.   Waidner  and  G.   K.   Burgess. 

Bull.  Bureau  of  Standards,  1907,  3,  163—208.     [Reprint 
No.  55.] 

The  melting  points  of  platinum  and  palladium  were 
determined  by  several  different  methods,  in  particular  by 
the  application  of  Wien's  equation  giving  the  relation 
between  the  absolute  temperature  of  a  black  body  and  the 
intensity  of  any  monochromatic  radiation.  The  observa- 
tions on  the  monochromatic  radiation  from  strips  of  the 
two  metals,  using  red,  green,  and  blue  light,  gave  results 
in  very  close  agreement  when  applied  to  the  determination 
of  the  melting  points,  the  figures  also  agreeing  with  the 
more  exact  optical  measurements  made  on  the  melting 
points  of  the  metals  when  the  latter  were  heated  in  an 
iridium  tube-furnace,  which  approximates  a  black  body. 
The  values  finally  adopted,  after  making  requisite 
corrections,  are  1546°  C.  for  the  melting  point  of  palladium 
and  1753°  C.  for  that  of  platinum.  The  values  of  the 
melting  points  as  determined  by  the  usual  thermoelectric 
method  are  about  45°  lower  than  those  obtained  by  the 
two  optical  methods. — A.  S. 


Platinum  ;;   Crystallised ,     F.  Limmer. 

1907,  31,  1025. 


Chem.-Zeit., 


The  formation  of  crystals  of  platinum  on  heating  potas- 
sium-platinum chloride,  first  observed  by  .Jacquelain 
(J.  jirakt.  Chem.,  1841,  22,  22),  has  been  studied  by  the 
author.  On  reducing  potassium-platiniim  chloride  with 
cuprous  chloride,  evaporating  the  filtrate  from  the 
potassium-platinous  chloride,  igniting  the  residue  for  an 
hour  in  a  porcelain  crucible,  and  taking  up  the  mass  with 
dilute  hydrochloric  acid,  the  platinum  was  obtained  in 
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crystals  instead  of  in  the  spongy  condition  as  expected. 
Platinum  black  and  platinum  chloride  ignited  in  the  same 
way  yielded  only  spong\-  platinum.  Potassium-platinum 
chloride  heated  alone  gave  small  octahedral  crystals, 
and  the  size  of  these  was  not  increased  by  using  a  mixture 
of  potassium  chloride  and  platinum  chloride.  Spongy 
platinum  heated  with  potassium  chloride  remained 
practically  unaltered,  but  when  heated  with  cuprous 
chloride,  it  was  partially  converted  into  larger  octahedra, 
whilst  the  remainder  was  transformed  into  highly 
crystalline  flakes.  Crystals  obtained  with  the  aid  of 
cuprous  chloride  are  characterised  by  a  remarkable 
capacity  for  reflecting  light.  In  the  "author's  opinion 
the  cuprous  chloride  plays  a  definite  part  in  the  formation 
of  crystals.  The  fact  that  the  ignition  of  platinum 
chloride  and  ammonium-platinum  chloride  does  not  yield 
well-defined  crystalline  platinum  may  be  attributed  to  the 
rapid  decomposition  of  these  compounds.  When  cuprous 
chloride  and  spongy  platinum  are  heated  together,  par- 
ticles of  platinum  may  be  noticed  floating  about  and 
apparently  these  subsequently  unite. — C.  A.  M. 

Cyanide  process  ;•    Assisting  the  solution  of  gold  in  the 

by  compressed  air.     A.  F.  Crosse.     J.  Chem.,  Metall.  and 
Min.  Soc.  S.  Africa,  1907,  8,  36. 

Air  supplied  by  a  "  trompe  "  (water-blast)  is  used  to  lift 
ore-pulp  up  a  pipe  placed  in  the  centre  of  a  conical  vat 
containing  the  cyanide  solution.  About  2  feet  above  the 
surface  of  the  liquid  this  pipe  terminates,  and  the  ore 
falls  into  an  outer  pipe  fi-om  which  four  pipes,  having 
their  orifices  arranged  tangentially  so  as  to  give  it  a 
circular  motion,  discharge  it  into  the  cyanide  solution. 
A  similar  method  is  also  used  for  clean  sand  free  from 
slimes.  The  method  yields  92  per  cent,  of  the  gold  in 
24  hours  (including  the  time  required  for  washing)  from 
tailings  containing  6-2  dwt. — A.  G.  L. 


Gold  ores  ;  Laboratory  tests  of  chlorination  of .     A.  L. 

Sweetser.     Bi-Monthly   Bull.    Amer.    List.    ilin.    Eng., 
1907,  747—755. 

The  paper  describes  chlorination  tests  on  a  roasted, 
partially-roasted  and  unroasted  gold  ore  respectively, 
the  fineness  of  the  sample,  time  of  chlorination,  and 
quantity  of  bleaching  powder  and  sulphuric  acid  used 
being  varied. — O.  F.  H. 

Vanadium  ';  The  present  source  and  uses  of .     J.  Kent 

Smith.     Bi-Monthlv  Bull.  Amer.  Inst.  Min.  Eng.,  1907, 
727—732. 

Until  the  recent  opening-up  of  a  large  deposit  of  vanadium 
sulphide  ore  in  S.  America,  the  most  important  source  of 
vanadium  was  Spanish  lead  ores  containing,  as  mined, 
only  4 — 5  per  cent,  of  vanadic  oxide.  The  South 
American  ore,  which  is  easily  mined,  contains  about 
40  per  cent,  of  vanadium  sulphide,  and  when  calcined, 
nearly  60  per  cent,  of  vanadic  oxide.  (See  this  J., 
1906,  291.)— 0.  F.  H. 


Copper  and  bismuth  ;    Alloi/s  of .     K.  Jeriomin.     Z. 

anorg.  Chem.,  1907,  55,  412—414. 

An  examination  of  the  cooling  curves  shows  that  copper 
forms  no  compound  with  bismuth  and  that  there  is  no 
evidence  of  the  formation  of  mixed  crj-stals.  The  eutectic 
point  corresponds  to  an  alloy  containing  very  little  copper  : 
much  less  than  2-8  per  cent.  The  presence  of  a  little 
copper  oxide  in  the  alloy  completely  alters  the  form  of  the 
curve  connecting  the  crvstallisation  temperatures. 

— F.  SODN. 

Zinc  and  cndmiwn  ';    Alloi/s  of .     G.  Hindrichs.     Z. 

anorg.  Chem.,'  1907,  55,  415—418. 

A  STUDY  of  the  cooling  curves  and  microscopic  structure 


of  the  zinc-cadmium  alloys  shows  that  at  all  concentra- 
tions, pure  zinc  and  pure  cadmium  crystallise  from  the 
melts.  Neither  compounds,  nor  mixed  crystals  are- 
formed,  in  spite  of  the  fact  that  the  metals,  in  the 
liquid  state,  are  miscible  in  all  proportions.  The 
eutectic  concentration  is  found  to  be  82-6  per  cent, 
of  cadmium,  and  eutectic  crvstallisation  occurs  at 
270°  C— F.  SoDX. 


Antimony  and  lead ;    Alloys  of .     W.  Gontermann. 

Z.  anorg.  Chem.,  1907,  55,  419—425. 

Antimony  and  lead,  as  liquids,  mix  in  all  proportions. 
Pure  lead  and  antimony  separate  from  these  melts  on 
cooling,  and  prolonged  heating  at  high  or  low  temperatures 
has  no  effect  on  the  behaviour  of  the  alloys.  Thermal 
analysis  furnishes  no  evidence  of  the  formation  of  mixed 
crystals  or  of  a  compound. — F.  Sodn. 


'    Alloys  ;  Potential  and  nature  of  metallic .     X.  Puschin. 

J.  Russ.  Phys.-Chem.  Ges..  1907,  39,  353-399.     Chem. 
I        Zentr.,  1907,  2,  1314—1319.     (See  this  J.,  1907,  826.) 

'  The  author  has  continued  his  studv  of  alloys  on  the  lines- 
previously  indicated.  Tin-bLsmuth  alloys  consist  of  a 
mechanical  mixture  of  two  solid  components  (tin  and 
bismuth).  Zinc-cadmium  alloys  also  consist  of  mixtures 
of  the  two  metals,  with  the  exception  of  those  containing 
up  to  7  atoms  per  cent,  of  zinc,  which  are  composed  of 
mixed  crystals.  Brass  group  of  alloys. — For  alloys  of 
copper  and  zinc,  the  potential-curve  consists  of  five  distinct 

I    parts,    corresponding   to    the    solid    phases,    Zn.    ZngCu, 
Zn2Cu,  ZnCu,  ZnCuo,  Cu,  of  which  the  following  pairs 
form  solid  solutions  :    Cu  and  ZnCug,  ZnCuo  and  ZnCu, 
ZnCu  and  ZuoCu,   ZuaCu  and  ZugCu.     Shepherd's  view 
that  copper  forms  no  compounds  with  zinc,  but  six  types 
of  different  solid  solutions  is  untenable.     Alloys  of  silver 
and  zinc  resemble  those  of  copper  and  zinc  in  their  great 
diversity  of  colour,  structure  and  hardness.     Tho*;e  with 
up  to  30  atoms  per  cent,  of  silver  have  the  colour  of  pure 
zinc  ;    they  show  a  distinct  crystalline  structure  and  a 
coarse-grained  fracture,  and  are  very  brittle.     The  alloy 
with  39  atoms  per  cent,  of  silver  shows  a  white,  glistening, 
conchoidal  fracture  ;    that  with  50  atoms  per  cent,  has  a 
fine  rose-colour  ;  and  that  with  63  atoms  per  cent,  of  silver 
is  bright  yellow,  tough,  and  malleable.     The  alloys  are 
more  resistant  to  air  and  water  than  brass,  and  appear 
well    suited    for    technical    application.     The    potential- 
curve  comprises  five  horizontal  portions,  indicating  the 
existence  of  the  compounds,  Zn^Ag,  Zn4Ag,  ZuoAg,  and 
ZnAgg.     The  alloys  of  zinc  -with  gold  are  analogous  in 
many  respects  to  the  zinc-silver  alloys.     The  potential- 
curve  indicates  the  existence  of  the  compound.^,  Zn^Au, 
ZuaAu,  and  ZnAu,  of  which  Zn^Au  and  Zn,  and  probably 
also  ZnAu  and  ZuoAu  form  mixed  crvstals.     The  alloys 
of  cadmium  and  copper  are  of  the  same  type  as  the  brasses, 
showing    a    similar    diversity    of   colour,    structure,    and 
hardness.     The  potential-curve  indicates  the  existence  of 
a  single  compound,   Cd^Cn,   which   forms  solid  solutions 
with  cadmium,  but  of  limited  concentration  from  the  side 
of  the   compound,    CdoCu.     Cojiper,    also,    is   capable    of 
dissolving    the    compound,    CdoCu,    to    a    solid   solution. 
Bronzes. — The  potential -curve  of  alloys  of  copjier  ami  tin 
indicates   the   existence   of  the   compounds,   SnCu3    and 
SnCu2.     Tin-silver     alloys      possess      the     characteristic 
physical  properties  of  bronzes  ;    in  general,  tliey  are  very 
hard,  and  many  of  them  are  also  t)rittlc.     The  potential- 
curve  indicates   the  existence  of  the  compounds,   Sn.\g, 
and  SnAgs  (SnAge  ?).     Ternary  alloys  of  tin,  copi)er,  and 
silver   are    verv   ea-silv   fusible.     Their    potential    in    the 
cell :    Sn/A7iH2'*^0j/SnCuxAgy,  remains  at  0  so  long  a.s 
less   than   three'atonis   of  cop)M^r  and   zinc   tog>'tlier  are 
present  for  each  atom  of  tin.  Init  as  soon  as  this  limit  is 
reached,  the  potential  rises  suddcnlv  to  about  480  milli- 
volts.    This   behaviour  indicates  that  the  cop|x-r  in   the 
compound,   SnCiis.   can   be   crradually   replaced   by  silver 
without  any  change  in  the  electro-motive  character  of  thfr 

compound."    Alloys  of  tin  and  gold  rcseiuljlo  the  copier- 
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and  sflTer-bronws  in  their  physical  properties.  The 
potential-curve  indicates  the  existence  of  the  compounds, 
bn«Au  and  SnAii. — A.  S. 

ItiMfnil    pnxitiction    of    tlif    Unilcil    Kingdom    ui    1906. 

Mines    and    Quarries,    General    Keport    and    Statistics, 

Part  III.     t'i-K-l 
The  foUowinc  table  shows  the  quantity  and  value  of  the 
minerals  produced   in  the  United  Kingdom  in    1900,  as 
conii«red  with  1905: — 


The  output  of  iron  ore  yielded  5,040,360  tons  of  iron, 
or  nearly  one-half  of  the  total  quantity  of  pig-iron  made 
in  the  country.  7,823,084  tons  of  iron  ore  were  imported 
during  the  j-ear,  over  76  per  cent,  of  which  came  from 
Spain. 

Mineral  production  of  South  Australia  in  1906.     Bd.  of 
Trade  J.,  Oct.  31,  1907.     [T.R.] 

The  outuut  and  value  of  the  various  metals  and  minerals 


1905. 

1906. 

Mineral. 

Quantity. 

Value  at  the 
Mines  and 
Quarries. 

Quantity. 

Value  at  the 
Mines  and 
Quarries. 

Tons. 

7,131 

641 

1.528 

29.063 

7,300 

3,205 

4,535,584 

70,677 

15,134,754 

236,128,936 

6.903 

250 

39,446 

15,981 

2,241,620 

255,508 

5,956,900 

14,590, 703J 

12,186 

27,649 

12,501,780 

14,474 

11,640 

16.237 

2,496,785 

46 

1.889.910 

6.640.684 

14 

514.524 

14.294 

7,201 

103 

172 

23.909 

£ 

1,609 

155* 

7.493 

29.618 

1,825 

801 

196,480 

14,433 

1,763,008 

82,038,553 

21,796 

10,900 

19,557 

17,787 

170,205 

82,342t 

1,288,344 

3,482,184 

4,789 

244,752 

1,410,526 

11,634 

3,858 

15,462 

593,334 

69 

556,437 

1,634.357 

806 

1,466,916 

13,936 

574.183 

II 

11.357 
139,806 

Tons. 

9,454 

640 

1,599 

35,745 

6,654 

5,425 

4,749.310 

68,209 

1.5,291,352 

251,067,628 

7.478 

280 

41,849 

17,384 

2,366,985 

225,027 

0,165,750 

15,500,406!| 

11,140 

30,795 

12,758,588 

22,762 

11,384 

14.210 

2,546.522 

10 

1,965,151 

5,261,150 

cwt.    12 

492,663 

14,112 

7,153 

11 

271 

22,824 

£ 
1,978 

952 

22,313 

35,282 

2,728 

1,356 

<'hAJk               

203,224 

14,803 

1,768,023 

COAl                           

91,529,266 

26,466 

Copi-T  pr«ctp4Ut€ 

12,800 
20,023 

5,343 

<.rAvH  and  Mind 

177,996 
74,663 

1.223,611 

4,085,428 

Iron  pyrite«    

4,953 
341,405 

1,368,375 

22,983 

Mlrs 

4,530 
14,641 

Oil  »h*le    

PeUoleam 

8iUt 

ScDdBtone   

Slhrer  ore    

657,928 
15 

595,984 

1,504,889 

42 

SUt« 

Salptutt«  of  ttroDtia 

Tin  orr  (ilrcur  il) 

1,232,321 

13,758 

713,184 

f  FtntqiD  oi» , . . 

II 

Woifrun  ore 

Odc  ore 

19,775 
142,054 

— 

95,828,812t 

— 

105,842,992 

■  Vahw  of  141  tons  only. 

t  Correrted  flgurew. 

;  fixdnrire  o(  443  ton*  of  miraceous  iron  ore,  used  (or  paint,  and  placed  under  the  heading  "  Oclue,  umber,  &c." 

1  KzctariTe  of  436  ton»  of  micaceous  Iron  ore,  used  for  paint,  and  placed  under  the  heading  "  Ochre,  umber,  &c." 

I  Valoe  not  yet  ascertained. 


«»n'l     H>i"i<«. 


prod  u'rd. 


•»1  exported  wa.s  ')'>,'Mi,'i~l  tons,  an 

•  H,(KK>.(XXJ  tons  on  the  exports  for 

•  'I   nf-arly  9,.jOf),fX)0  tons,  Germany 
i,.V»0.(MK)  "tonn,  Sweden  over  3,500,000 

<«.    Sywiin,    Denmark,    the    Xctherjanda, 

"    over  2.<KK).fKK>  ton.n.     Adding 

•d    in    the    form    of  coke   and 

"213  ton.H  shipjjfd  for  the  u.se 

i<TM  cnKaiffd  in  foreitm  trade, 

which    left   the   country   was 

'I  he    iiirioiint    of    coal    rr-mainin(;    for 

*i  wiM   I74.279.4.V)  tonjH,  or  3-992  tons 

'  itjfin.     2().(V.U.<Ul  tonM  were  used  in 

'    the    man  II  fa/,' til  re   of   iii^-iron,   »<< 

-.ii  in  the  previous  year,  3.").402.677 

the  manufacture  of  coke,  and  l,.399.r>42 

if-vtiire  of  hriquctt*«.      19,296..'>2r)  tons 

'1    in    HK)fl,   valued   at    12,.'>49.110/., 

•  >n*   were   in   ute   during  the    vear. 

t    i.rujuette*,   valued   at  899,04W.,  "were 


produced  in  South  Australia  during  the  years   1905  and 
1906  are  as  follows  :  — 


1905. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Copper cwt. 

I.<'ad 

Copper  ore    ...  tons 

Oold   oz. 

Ironstone tons 

lJm(st^)nc 

Salt 

Other     metals     and 
minr.Tttls 

1^         Total    

r- 

£ 

130.959         426.611 

1.040                369 

2.563           28,434 

10,983            45,853 

84,483     1       48,577 

44,498     I        4,791 

32,500     ;      13,000 

—         !        1,261 

164.160* 
1,000 
t 
13.961 
75,226 
31,940 
55,000 

£ 
718,609* 
550 
t 
58,453 
33,852 
4,791 
27,500 

1.263 

—         1    668,796 

— 

845.018 

Including  copper  ore.        t  Included  In  copper. 
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Mineral  'production  of  Western  Australia.     Bd.  of  Trade 
J.,  Oct.  31,  1907.     [T.R.] 

The  quantity  and  value  of  the  minerals  raked  during 
1906,  as  compared  with  1905,  were  as  follows  :  — 


noted  at  the  census  of  1900  has  continued,  and  the 
production  of  spelter,  including  sheet  zinc,  at  the  census 
of  1905  reached  a  total  of  186,990  tons,  as  compared  with 
131,546  tons  for  1900,  58,860  tons  for  1890  and  23,239  tons 
for  1880. 


1905. 

1006. 

Quantity. 

Value.              j           Quantity. 

Value. 

Black  tin  (raised)    Statute  tons 

Coal  (raised)  

Copper  ore  (raised) 

Gold  (export  and  mint)  . . .       Fine  ozs. 

Ironstone  (raised)    Statute  tons 

Limestone  (raised) 

Pig  lead  (exported) 

Silver  (exported) Fine  ozs. 

1,079 

127,364 

2,389 

1,95.5,316 

3.213 

9.145 

2,730 

359,744 

73 

£ 

86,840 

5.5,312 

16,266 

8,305,654 

1,285 

1,220 

34,471 

44,278 

10,515 

1,495 

149,755 

7,430 

1,794,547 

1,280 

9,472 

2,681 

282,145 

15 

£ 

57.644 

57,998 

50,337 

7,622,749 

512 

1,691 

44.460 

37,612 

2  644 

Total  values 

n  nfi!;  R.11 

7,975,647 

i 

Lead  and  zinc  smelting  and  refining  in  the  United  States. 
U.S.  Census  Bureau.     [T.R.] 

The  general  statistics  of  the  lead  smelting  industry  for 
the  census  years  1900  and  1905  are  presented  in  the 
following  table  : — 


1900. 


Number  of  establishments 32 

Capital $63,822,810 

Salaried  officials,  clerks,  etc 524 

Wage-earners    7,573 

Total  waga«    $5,374,691 

Miscellaneous  expenses 8897,876 

Cost  of  materials  used S168,958,076 

Value  of  products $185,826,839 


39 

$72,148,933 

425 

8,319 

$5,088,684 

$1,166,210 

8144,195,163 

$175,466,304 


The  total  production  of  refined  lead  as  reported  at  the 
census  of  1905  is  391,530  tons.  The  following  table  shows 
the  production  of  refined  lead  in  the  United  States  for  the 
yeai-s  1900  to  1904.  both  inclusive  :  — 


Year. 


Desilverized 
lead. 


Soft 
lead. 


Tons. 

Tons. 

1904 

315,284 

89,169 

1903 

295,074 

83,444 

1902 

303,011 

74,050 

1001 

323,790 

57,898 

1900 

329,658 

48,021 

The  principal  products  of  the  lead  smelting  and  refining 
industry  consisted  of  783,060,836  lb.  of  lead,  valued  at 
$30,357,901  ;  of  2.574,549  oz.  of  gold,  valued  at 
$52,994,436,  and  of  72,592,987  oz.  of  silver,  valued  at 
$41,425,114.  As  compared  with  the  corresponding 
figures  for  1900,  those  for  1905  show  an  increase  in 
quantity  of  33-2  per  cent,  for  lead,  of  2-4  per  cent,  for  gold, 
and  of  3-1  per  cent,  for  silver.  In  value  lead  increased 
20-6  per  cent,  and  gold  1-9  per  cent.,  but  silver  decreased 
1-7  per  cent.  That  the  development  of  the  precious 
metals  did  not  keep  pace  with  that  of  lead  is  not  due 
to  a  decrease  in  the  precious  metal  values  of  the  argen- 
tiferous lead  ores  treated,  but  results  from  the  large 
increase  in  the  quantity  of  dry  gold  and  silver  ores  treated 
bv  the  copiier  smelters. 
"The   vigorous    growth    of   the    zinc   smelting   industry 


The  general  statistics   for  the   zinc  smelting  industry 
are  set  forth  as  follows  : — 


1905. 


Number  of  establishments 31 

Capital $23,701,586 

Salaried  officials,  clerks,  etc 354 

Wage-earners    6,528 

Total  wages    $3,856,466 

Miscellaneous  expenses $1,326,621 

Cost  Df  materials  used $17,028,418 

Value  of  products $24,791,299 


31 

$14,141,810 

208 

4,869 

$2,355,921 

$399,472 

$13,286,058 

$18,183,498 


The  products  of  the  industry  in  1900  and  1905  were  as 
follows  : — 


Total  value $24,791,299 

o     ,.  ,                                    <■  Pounds  325.287,010 

Spelter -j     value  $16,379,383 

„.      .     .                                 J  Pound.1  48,692,068 

Sheet  zinc j    ^^^^^^  $2,831,476 

. .                            (  Pounds  117.485,861 

Zinc  OHde [     value  $4,33n,:<94 

„,,...                     f  Pounds  154.609.036 

Sulphuric  acid    ^     value  $576,060 

All  other  products    |  $673,986 


1900. 


$18,188,498 

227,646.314 

$12,348,036 

35.445.374 

$2,495,380 

75.114.904 

$2,718,700 

117.655.214 

$424,670 

$201,712 


Patents. 

Steel   alloys ;        Annealing    and   heat   treating .     J. 

Churchward,  New  York.     Eng.  Pat.  28,182,  Dec.    11. 
1906. 

See  U.S.  Pat.  855,756  of  1907  ;  this  J.,  1907,  1012.— T.F.B. 

Gaseous  fuel  furnaces  for  treating  glass,  steel,  and  other 
substances  and  for  other  similar  purposes  :  Milhod  of 
working .     A.  Desgraz  and  P.  Schmidt.     Eng.  Pat. 


rking 

27,564,  Dec.  4 


1906. 


sgraz 
See  VIIL 


Armour    plates;     Manufacture   of    .     Marrel    IrArcs 

Second   Addition,    dated   .May    22.    1907.    to    Vr.    V&t. 
366.532,  May  23,  1906  (this  J.,  1906,  1051  ;  1907,  2.^)9).. 

The  process  described  in  the  original  patent  is  carried  out 
with  steel  containing  3  to  5  per  cent,  of  nickel.  0-4  to  0-S  of 
chromium,  and  0-18  to  0-30  of  carbon  {in'«tead  of  only 
3  to  4  iK?r  cent,  of  nickel). — A.  tJ.  I* 
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Cementation   \of  MeH  or  %ron\ ;     Composition  for   . 

H.  L.  Martinet.  Fr.  Pat.  STS^^Sl.  June  C,  1907. 
The  composition  consults  of  a  mixture  of  (50  }x>r  cent,  of 
old  boot-leather,  carbonized  in  a  closed  vessel ;  20  of 
soot  from  hard  wood  (oak  or  beech) ;  15  of  charcoal  of 
the  same  woixl  ;  and  r>  of  sea-salt,  not  washed.  The 
charcoal  may  be  n^placed  by  shaviiisis  of  the  same  wood, 
and  the  sea-salt  by  ammonium  chloride  or  potassium 
bichromate  or  cyanide. — A.  G.  L. 

Stffl  coated  with  copper  :    Manufacture  of  piatcs,  sheets  and 

Uatfg  of .     J.  C.  Fell.  London.     From  Soc.  Internat. 

de     Metallurgie    XouvcUe,     I'aris.     Eng.     Pat.     8242, 

AprU  y,  liX>7. 
Bi"NDLES  of  sheets  of  the  copper  alloy,  with  which  the 
coating  is  to  be  etiected,  are  prepared  as  follows  :  Electro- 
lytic copper  Is  melted  with  0-005  to  1  per  cent,  of  tin, 
aluminium,  nickel  or  zinc,  or  with  several  of  these  metals, 
and  cast  into  ingots,  having  a  diameter  of  150  ram.  and  a 
lennth  of  450  mm.,  which  are  finished  in  the  lathe.  Suit- 
able alloys  are  :  Copper.  99  ;  zinc,  O-So  ;  and  aluminium, 
0-65  per  cent.  ;  or,  copper,  99  ;  tin,  0-2  ;  nickel,  0-35  ; 
line,  0-3  ;  and  aluminium,  0-15  per  cent.  The  ingots  are 
heated  and  hammered  into  flat  plates  250  mm.  in  width, 
which  are  again  heated  and  rolled  to  a  thickness  of  5  to 
10  mm.  The  bands  obtained  are  cut  into  lengths  of 
70  cm.,  heated,  cleaned  with  sand,  and  rolled  hot  crosswise 
down  to  0-5  mm.  The  plates  obtained  are  heated,  cleaned 
and  made  into  bundles  of  10  or  15  sheets,  between  which, 
for  special  purposes,  sheets  of  tin,  aluminium,  zinc  or 
nickel  may  also  be  inserted.  The  bundles  are  then  cut 
to  a  size  of  60x40  cm.,  rolled  crosswise  to  a  thickness  of 
6  to  3  mm.,  and  cut  to  a  size  of  20  X  40  cm.  The  edges  of 
the  sheets  in  each  bundle  are  then  soldered  with  tin  to 
prevent  displacement,  etc. 

The  steel  to  be  coated  consists  of  ingots  of  special  soft 
steel,  20  by  40  by  5  or  6  cm.  After  cleaning  and  grinding 
the  faces  of  these  ingot*,  twelve  of  which  are  treated 
together,  they  are  freed  from  grea.se,  and  given  a  galvanic 
deposit  of  copper,  and  then  a  deposit  of  tin.  Six  of  these 
steel  ingots,  each  sandwiched  between  two  of  the  bundles 
of  copper  alloy  sheets  prepared  a.'i  above,  outside  which 
again  are  placed  steel  plates,  45x45  cm.  by  0*5  mm.,  to 
prevent  welding  together,  are  then  placed  between  two 
counter-plates,  50x50x3  cm.,  provided  with  8  lugs 
through  which  pa«s  bolts  screwing  the  whole  together. 
Between  the  ingots  and  the  bolts  are  placed  4  steel  par- 
tit  ion.<(  to  protect  the  ingots  from  the  action  of  the  fire. 
Six  of  these  composite  bundles,  representing  1440  kilos., 
«re  then  heated  together,  and  compressed  hydraulically 
vhikt  hot  After  removing  the  counter-plates,  the  ingots 
are  placed  in  an  annealing  furnace  and  rolled  in  a  single 
operation  from  a  thickness  of  50  or  60  mm.  to  15  or 
10  mm.  The  bands  obtained  are  cut  into  sizes  of  700  X  200 
mm.  and  flcaned.  —  A.  G.  I.^ 

Ai^nlyns  :    MfihodA    of    chtmical .     [Phosphorus    in 

Med.]  C  H.  Ridsdale.     Eng.  Pat.  21,342,  Sept.  26,  1906. 
6«  XXUL 

Zinc  residues  ;    Treatment  of  .     R.   W.   E.  Maclvor 

and  M.  Fradd,  London.     Eng.  Pat.  21,440,  Sept.  27 

■          '-,  containing  zinc   in   the   metallic   and 
are  treat/-d  with  a  solution  of  calcium 

■  *  ric   acid   Is  a/lded.     The  solution   of 

'  i    i«   filtcrerl   and   treated   with   dry 

'■                  ■•  •,  .1  tuU- mill  or  other  gently  grinding 

a«ritAU/r.     The  zmc  oxide  precipitated  ia  Altered  off  and 
»»..h^d.— .A.  G.  L 

Zinf  :    Sfpnralir/n  of from   its  oreji  or  coniprjunds. 

H.  L.  Suiman,  Londrm.     Eng.  Pat.  21,672,  Oct.  1,  1906. 

The  ore  '»  rrMutted  to  convert  the  zinc  int^j  oxide,  and 

tr.  it.d    with    an    aqueous    nolution    of   sulphur    dioxide. 

^  Jul  ion  of  zinc  bixulphite  obtained,  the  zinc  is 

I  in  th*  cold,  by  atritation  with  zinc  oxide,  in 

'•  ':bit/-.      Thi«   comfKiund   is   calcined 

•'  I'biir  dioxide,  which  in  used  again, 

"'  The  laMt  tracew  of  zinc  may  bo 

'axulphite  Nobition  by  the  addition 

i— A.  G.  U 


Soldering    compounds  ?     Manufacture    of   .     W.    R. 

Mitchell,    Philadelphia,    and   J.    B.    Vigo,    New   York. 

Eng.  Pat.  3507,  Feb.  12,  1907. 
See  Fr.  Pat.  375,756  of  1907  ;  this  J.,  1907,  929.— T.  F.  B. 

Bullet  and  shot  '•    Self -lubricating .     B.  L.  Williams, 

Lowell,  Mass.     U.S.  Pat.  862,778,  Aug.  6,  1907. 
The  bullets  or  shot  are  made  from  metal  obtained  by 
melting  80  parts  of  lead  and  adding  1  part  of  mercury, 
to  which  2  parts  of  antimony  and  3  of  tin  may  be  added 
as  a  hardening  material. — A.  G.  L. 

Ores  ';   Method  of  sintering .     J.  Scott,  Pittsburg,  Pa. 

U.S.  Pat.  865,658,  Sept.  10,  1907. 
The  finely-divided  ore  or  flue-dust  is  allowed  to  fall  in  a 
shower  through  an  open  shaft-furnace  having  a  down- 
draught  and  heated  by  a  series  of  rows  of  flames.  The 
partially  fused  ore  is  compressed,  and  passes  out  at  the 
bottom  of  the  furnace  into  a  "  water-bosh." — O.  F.  H. 

Ores;  [Apparatus  fori  Sintering .  J.  Scott,  Pitts- 
burg, Pa.  U.S.  Pat.  865,659,  Sept.  10,  1907.  (See 
preceding  abstract). 
The  apparatus  consists  of  an  open  shaft-furnace  heated  at 
different  levels  by  rows  of  burners,  and  a  preheating 
chamber  similarly  heated,  and  forming  a  continuation  of 
the  upper  part  of  the  shaft-furnace.  The  ore  is  fed  in  a 
shower  into  the  preheating  chamber,  from  which  it  falls 
through  the  shaft-furnace  into  a  "  water-bosh,"  whence 
it  is  discharged  in  the  sintered  condition  by  a  conveyer. 
Means  are  provided  for  retarding  the  progress  of  the  ore 
through  the  preheating  chamber. — 0.  F.  H. 

Pickling  process.  M.  Hernsheim  and  C.  E.  Bonwell, 
Mannington,  W.  Va.  U.S.  Pat.  865,700,  Sept.  10,  1907. 
Iron  or  steel  articles  are  pickled  by  heating  to  a  tempera- 
ture not  exceeding  the  boiling  point  of  water  in  a  bath  of 
a  solution  of  citric  acid  and  an  alkali  such  as  caustic  soda. 

—0.  F.  H. 

Ore-separator.     J.  A.  Haralson,  Mexico  City.     U.S.  Pat. 

867,360,  Oct.  1,  1907. 
The  apparatus  comprises  a  retort  for  generating  gas  ;  a 
gasometer  for  storing  the  gas  ;  a  generator  containing 
water  and  the  material  Avhich  has  passed  through  the 
retort ;  means  for  supplying  gas  from  the  retort  to  the 
generator  and  agitating  the  solution  in  it ;  a  series  of 
mixers  ;  means  for  supplying  metalliferous  solution  and 
the  gas  from  the  generator  to  the  mixers  in  determined 
quantities,  and  a  series  of  separators  receiving  the  solution 
impregnated  with  the  gas  from  the  mixers,  to  effect 
separation  of  the  metal  by  precipitation.  Each  separator 
is  in  communication  with  the  next  mixer  by  means  of  a 
pipe  rising  irom  the  separator  and  having  a  filter  at  its 
lower  end. — A.  G.  L. 

Minerals  and  slags  rich  in  silica  ';,   Treatment  of and 

recovery  of  metal  [iron,  manganese]  in  the  furnace.  J. 
de  Moya.  Fr.  Pat.  378,140,  July  31,  1906. 
A  MIXTURE  of  equal  parts  of  sodium  chloride  and  calcium 
sulphate  Ls  added  to  the  usual  charge  of  a  blast-furnace  in 
the  proportion  of  8  kilos,  per  ton  of  charge  ;  and  through 
the  tap-hole  for  the  slag,  3  kilos,  of  a  mixture  of  90  parts 
of  sodium  chloride  and  10  of  saltpetre,  placed  in  a  cylinder 
of  sheet-iron,  are  dispersed  through  the  charge  by  blows 
from  a  hammer.  The  calcium  sulphate  is  designed  to 
combine  with  the  silica  and  to  liberate  iron  and  manganese. 

—A.  G.  L. 

Minerals  and  slays  rich  in  silica  ;    Treatment  of ,  and 

precijntation  of  the  metal  in  a  furnace.  J.  de  Moya. 
First  Addition,  dated  Dec.  7,  1906,  to  Fr.  Pat.  378,140, 
July  31,  1906  (i)rcccding). 
The  blast  furnace  is  charged  as  usual,  with  the  addition, 
jK^r  ton  of  slag  or  mineral  used,  of  12  kilos,  of  a  mixture 
of  5  parts  of  sodium  chloride  and  25  parts  of  calcium 
sulphate  (gypsum).  i5eforc  casting  the  metal,  a  furtlier 
addition  is  made,  through  the  tuyeres,  of  a  cylinder 
containing,  for  each  ton  of  charge,  3  kilos,  of  a  mixture 
of  80  parts  of  sodium  chloride,  10  of  potassium  nitrate, 
and  10  of  borax. — A.  G.  L. 


Nov.  15,  1907.] 


Cl.    XI.— ELECTRO-CHEMISTRY  &  ELECTRO-METALLURGY. 


1145 


[Thermite  process.']     Metals,  metalloids,  and  their  allcnjs  ■; 

Preparation  of .     K.  A.   Kiihne.     First  Addition, 

dated  May  4,  1907,  to  Fr.  Pat.  364,329,  March  17,  1906 
(this  J.,  1906,  890  and  1101). 

The  place  of  the  chlorates  and  perchlorates  in  the  thermite 
mixtures,  as  described  in  the  principal  patent,  is  taken 
ty  superoxides  of  barium,  lead  or  sodium,  or  by  persul- 
phates,  to  which  fluorspar,  lime  or  other  substances  may 
be  added  to  obtain  a  very  liquid  slag. — A.  G.  L. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(J.)— ELECTRO-CHEinSTRY. 

"  Overvoltage  "  ;   Explanation  of  the   action  of   .     I. 

F.  Kaufler.  Z.  Elektrochem.,  1907,  13,  633—637. 
The  energetic  reduction  and  oxidation  which  occur 
respectively  at  the  cathode  and  anode  with  such  metals 
as  exhibit  an  abnormally  high  potential  difference,  the 
so-called  "  overvoltage,"  has  sometimes  been  explained 
by  supposing  the  hydrogen  and  oxygen  at  these  electrodes 
to  be  set  free  imder  great  pressure.  The  author  as  a 
result  of  a  careful  series  of  experiments,  considers  that 
the  effect  must  be  attributed  rather  to  a  local  heating  of 
the  electrode.  An  electrode  which  exhibits  "  over- 
voltage "  can  be  shown  also  to  be  the  seat  of  a  heating 
effect.  Moreover  platinum  electrodes,  which  as  a  rule 
are  free  from  marked  "  overvoltage,"  if  heated  by  a 
suitable  device,  can  be  employed  for  such  reductions  and 
•oxidations  as  otherwise  only  occur  with  metals  exhibiting 
"  overvoltage."  Since  with  increasing  temperature  ol 
the  electrode,  the  potential  difference  at  the  electrode 
falls,  the  effect  appears  to  be  a  purely  thermal  one. 

— R.  S.  H. 

Electro-analysis  ;•  New  results  in .     T.  P.  McCutcheon, 

jun.     J.  Amer.  Chem.  Soc,  1907,  29,  1445—1455. 

The  author  has  extended  Hildebrand's  work  on  the 
electrolytic  determination  of  anions  by  means  of  a 
mercury  cathode  and  a  rotating  silver  anode  (this  J., 
1907,  644),  and  has  also  tried  the  effect  of  anodes  of  other 
metals  than  silver.  Anodes  of  lead,  cadmium,  bismuth, 
.zinc,  and  iron  were  tried,  but  without  satisfactory  results  : 
in  some  cases  an  insoluble  precipitate  was  formed,  but  not 
in  a  sufficiently  adherent  form,  whilst  in  others,  for 
example,  an  iron  anode  with  a  soluble  ferrocyanide,  the 
free  acid,  corresponding  to  the  salt  being  electrolysed,  was 
formed.  A  number  of  different  metallic  chlorides  were 
then  electrolysed,  according  to  Hildebrand's  method, 
and  it  was  found  that  the  metals  could  be  divided  into  two 
classes  according  to  the  behaviour  of  the  amalgams 
formed.  The  amalgams  of  lithium,  sodium,  potassium, 
■calcium  (with  a  sufficiently  high  E.Sl.F.),  strontium,  and 
barium  decompose  in  the  outer  (cathode)  compound  with 
formation  of  the  corresponding  hydroxides.  The 
amalgams  of  magnesium,  aluminium,  and  the  heavy 
metals  in  general,  decompose  in  the  inner  (anode)  com- 
partment, with  formation  of  hydroxides  (see  McCutcheon 
and  Smith,  following).  By  making  use  of  this  difference 
in  the  behaviour  of  certain  metals,  it  was  found  possible 
to  separate  electrolytically  barium  and  calcium  from 
magnesium ;  sodium,  lithium,  barium,  and  strontium 
from  uranium  ;  and  barium  from  thorium,  cerium,  lan- 
thanum, and  neodymium.  In  the  case  of  the  alkali 
metals,  the  alkali  hydroxide  formed  in  the  outer  compart- 
ment was  titrated  directly  with  standard  acid,  whilst 
in  the  case  of  the  alkaline-earth  metals,  a  slight  excess 
of  acid  was  added  to  the  cathode  liquid  before  electro- 
lysis, and  afterwards,  the  excess  of  acid  titrated.  In 
some  cases  it  is  advisable  to  add  a  drop  of  acid  to  the  | 
inner  compartment  from  time  to  time.  When  an 
in-soluble  hydroxide  is  formed  in  the  inner  compartment 
the  anode  is  removed  after  the  electrolysis  is  complete, 
the  liquid  and  precipitate  siphoned  off,  and  the  inner  i 
compartment  washed  well  with  water.  The  contents  of  | 
the  cathode  compartment  are  then  poured  into  a  beaker  ' 
and  well  stirred,  before  performing  the  titration. — A.  S.    ' 


Halides  of  the  alkaline-earth  metals ;    Electrolysis  of  the 

.     H.  S.  Lukens  and  E.  F.  Smith.     J.  Amer.  Chem. 

Soc,  1907,  29,  1455—1460. 

In  the  electrolysis  of  calcium  chloride  with  the  aid  of  a 
mercury  cathode  and  a  rotating  silver  anode,  it  was  found 
that  in  presence  of  magnesium,  calcium  and  magnesium 
hydroxides  separate  in  the  inner  compartment,  no  trace 
of  calcium  passing  into  the  outer  compartment,  as  when 
pure  calcium  chloride  is  electrolysed.  In  presence  of 
magnesium,  therefore,  calcium  may  be  separated  electro- 
lytically from  alkali  metals  and  from  barium  and 
strontium.     (See  preceding  abstract.) — A.  S. 

Metallic  chloride  solutions  ,•    Electrolysis  of with  the 

use  of  rotating  silver  anode  and  mercury  cathode.  T.  P. 
McCutcheon.  jun..  and  E.  F.  Smith.  J.  Amer.  Chem. 
Soc,  1907.  29,  1460—1464. 

SOLUTION'S  of  metallic  chlorides  (50  c.c,  containing  about 
0-1  grm.  of  metal)  were  electrolj-sed,  using  an  E.M.F.  of  8 
volts,  with  the  anode  making  about  200  revolutions  per 
minute.  Experiments  were  made  with  cerous,  lanthanum, 
neodymium,  praseodymium,  yttrium,  ferric,  aluminium, 
chromium,  cobaltous,  manganese,  glucinum  (niobium), 
cadmium,  stannous,  zinc,  nickel,  copper,  stannic,  thorium, 
zirconium,  titanium  and  uranium  chlorides,  and  it  was 
found  that  in  the  case  of  chlorides  derived  from  sesquioxides, 
stable  colloidal  hydroxide  solutions  are  formed  in  the 
inner  (anode)  compartment,  whilst  with  chlorides  of  tho 
dioxide  and  monoxide  types,  such  colloidal  solutions  are 
either  not  formed  or  are  very  unstable. — A.  S. 

Patents. 

Furnaces ;    Electric   .     S.    Z.    de   Ferranti,   Grindle- 

ford,  Derby.  Eng.  Pat.  13,965,  June  18,  1906. 
Air  is  passed  through  a  multi-stage  compressor,  provided 
with  intermediate  coolers,  and  then  enters  a  chamber, 
wherein  it  is  subjected  to  the  action  of  an  electric  arc, 
preferably  rotated  by  means  of  a  coil  arranged  concen- 
trically with  one  or  more  of  the  electrodes.  The  gases 
formed  by  combination  of  the  nitrogen  and  oxygen,  are 
next  rapidly  cooled  by  expansion  in  a  nozzle,  the  kinetic 
energy  generated  thereby  being  abstracted  by  a  high- 
speed wheel  system.  The  exhaust  gases  pass  into  a 
vacuum  receiver,  which  is  connected  with  a  vacuum 
pump,  provided  with  coolers,  or  the  gases  may  be  brousiht 
into  contact  with  cooling  sprays.  —  B.  X. 

Electric  furnace.  J.  T.  Marshall.  Metuchen,  X.J., 
Assignor  to  General  Electric  Co.,  Xew  York.  U.S.  Pat. 
867,519,  Oct.  1,  1907. 

The  electric  furnace  comprises  a  box-like  structure ; 
a  filling  of  loose  refractory  material ;  a  number  of  carbon 
tubes  extending  across  the  box  and  covered  by  the  filling  ; 
metal  sockets  in  the  walls  of  the  box  for  holding  the 
ends  of  the  tubes  ;  a  carriage  movable  along  the  top  of 
the  box  ;  levers  carrying  terminals  pivoted  on  the  box, 
the  terminals  engaging  with  the  sockets,  and  connected 
with  the  secondary  coils  of  a  transformer  ;  and  a  screw 
shaft  uniting  the  levers  and  simultaneously  ensuring  good 
electrical  connection  between  the  terminals  and  the 
tubes.— A.  G.  L. 

Insulating  composition  \Jrom  spent  tan] ;    Manufacture  of 

an ,  and  articles  resembling  vulcanite.     C.  ilarter, 

London.     Eng.  Pat.  14,395,  June  23,  1906. 

Powdered  spent  tan,  such  as  the  bark  of  oak.  chestnut, 
sumach,  myrabolans,  etc,  is  heated  with  25  to  33  per  cent, 
of  powdered  sulphur,  the  resulting  black  powder  being 
ground  and  heated  in  a  suitable  mould,  if  necessary  under 
pressure.  liefore  introducing  it  into  the  mould,  a  solution 
of  rubber  or  an  equivalent  substance  may  Ix*  mixed  with 
the  powder,  dried  and  heated  for  the  purpose  of  jiro- 
ducing  a  superior  composition. — B.  X. 

Rubber  substitute  [Insulating  composition] ;  Hard .  and 

process  ior  making  the  same.     C.  JIarter,  Fondon.       U.S. 
Pat.  867,737,  Oct.  8,  1907. 

See  Kng.  Pat.  14.395  of  1906;    preceding.— T.  F.  B. 
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Compositions  of  matters  of  a  refrarjori/  character,  and 
adapttd  for  eUetrieal  insulation  and  other  uses  :  Manu- 
facture   of .     -\.     G.     Brookes,     London.     From 

Asbestos  Wood  Co.,  Portland.  U.S.A.  Eng.  Pat.  2460, 
Jan.  31.  liX»7. 

See  Fr.  Pat.  3T4.4S9  of  1907  ;  thus  J.,  1907.  925.— T.  F.  B. 

Eng.    Pats.  21. W5:    21.509;   21.510;    21.513;     21.669; 

24,236,  all  of  UH)l>.     Also  Fr.  Pats.  378.641  and  378,665, 

of  1907.     5.f  IL 
TacHuin  [in  mercuri/  vapour  /rtH);x<]  ;    Method  of  creating 

a  — — .     P.  C.  Hewitt.  Assignor  to  The  Cooper  Hewitt 

Electrie    Co..    Xew    York.   ^'.Y.     U.S.    Pat.    862,333. 

Aug.  6.  1907. 
The  vessel  (a  mercury  vapour  lamp  for  example)  con- 
tainine  a  negative  electrode  of  liquid  conducting  material 
and  a  solid  electrode,  which  is  capable  of  being  wetted 
by  the  liquid,  and  is  in  contact  with  but  in  a  different 
plane  from  the  latter,  is  tirst  exhausted  a.s  far  as  possible 
by  an  ordinary  air-pump  and  then  sealed.  By  inclining 
the  vessel  or  in  any  other  suitable  manner,  the  liquid  is 
raa<ed  to  wet  the  solid  and  to  so  render  it  capable  of 
localising  the  entrance  of  the  current  into  the  negative 
electrode  and  also  of  absorbing  anv  residual  gas  left  in 
the  vessel.— W.  H.  C. 

Batteries;    Ijcad- peroxide -zinc  storage .      R.   Ziegen- 

berg.  Berlin.  Eng.  Pat.  20.327.  Sept.  12,  1906. 
PiRiNG  the  discharge  of  the  battery,  the  electrolyte  of 
dilute  .lulphuric  acid  is  converted  into  an  acidulated 
solution  of  zinc  sulphate.  The  used  electrolyte  is 
evaporated  in  a  vacuum  vessel,  constructed  of  acid-  and 
tire-rrsjstine  materials,  which  is  connected  with  a  vacuum 
pump.  Water  and  sulphuric  acid  are  separated  and  are 
a«ed  for  forming  the  new  electrolyte  for  the  following 
discharge.  A  portion  of  the  zinc  sulphate  remaining  in 
the  vacuum  vessel  Ls  used  in  the  charging  bath,  and  the 
remainder  is  converted  into  zinc  oxide  by  further  heating, 
the  latter  being  u.sed  for  neutralising  the  sulphuric  acid 
in  the  charging  bath.  The  sulphur  dioxide  evolved  during 
the  formation  of  zinc  oxide  Ls  converted  into  sulphuric 
•cid.— B.  X. 

Batteries  ;  Secondary .     R.  Zicgenberg,  Berlin.    Eng. 

Pat.  14,756,  June  26,  1907.     Under  Int.  Conv.,  Aug.  10, 

19f>6. 
The  liquid  (a  sulnhuric  acid  solution  of  zinc  sulphate) 
produced  during  tne  discharge  of  lead-zinc  accumulators, 
B  evaporated  in  an  acid-  and  fire-resisting  boiler,  connected 
to  »  vacuum  pump,  and  the  residiie  is  heated,  in  order 
to  obtain  aw  final  products,  water,  sulphuric  acid,  and 
«inc  oxide.  The  acid  is  u.sed  for  the  fresh  discharge  of  the 
kAtterr.  and  the  zinc  oxide  for  the  removal  and  enrich- 
ment of  the  charging  bath. — A.  S. 

Batteries;      Secondary     .     R.      Ziegenberg,     Berlin. 

pjig.   Pat.   14.762,  June  26,  1907.     Under  Int.  Conv., 
Ao(t.  11.  1906. 

I>rRi5o  the  charging  of  lead-zinc  accumulators,  a  bath 
of  a  dilate  solution  of  zinc  Hulphate,  containing  also  a  trace 
of  frr«  Hulphuric  acid,  which  exerts  a  favourable  influence 
on  the  zinc  deposit,  in  used.  MeUllie  zinc  is  placed  in  the 
Iwth,  but  '»  not  connected  in  the  circuit,  or  zinc  com- 
pound*. »uch  a«  the  oxide  or  hydroxide,  may  be  used, 
•'"■  *''  -    -  '  -      *rn]i^in^  the  huiphuric  acid  formed 

^y  'f    the    zinc    Huljihat*-,    and    thus 

»»*  ,      of  the  solution.   The  temjK'raturc 

of  iIk:  tfiitii  may  Iw;  ramrd,  by  meanx  of  tubes  through 
vhirh  Hteam  or  a  hot  liquid  circulates,  for  facilitating  the 
»olutK«i  of  the  meUl.  The  bath  may  Ik-  enriched  in  a 
•epkrate  tpimcI,  communicating  with  the  charging  vessel, 
the  liquid  being  cauited  to  circulaU-,  the  formation  of  gas 
babble*  on  the  zinc  electrode*  b<;ing  thiw  avoided.— B.N. 

tl'ftrodfs    ff.r  filors;     Iron vnth    alkaline 

eUftrUytt,  for  manufacturing  same.      E.  W. 

JnnKwr,     } ,., i<n.     Sweden.     Eng.     Pat.     .3631* 

¥'\>.   13,  1907.     Lnder  Int.  Conv.,  Feb.  14,  HKj6. 

Tmi  ■    ron  i.!.-vf<  -  arr-  i' tnfared  over  with  a  Holution  of  an 

•'  h  ha«  been  added  a  coyqxr  salt. 

•'  .the  air.     The  plate  is  dried,  and 


covered  with  a  solution  of  sulphur  in  carbon  bisulphide, 
these  operations  being  repeated  until  a  layer  of  rust  of 
the  desired  thickness  is  produced.  A  number  of  these 
plates  are  used  as  negative  electrodes  in  accunmlators 
with  an  alkaline  electrolyte,  thin  plates  or  nets  of  nickel, 
having  their  surfaces  electrolytioally  oxidised,  being  used 
as  the  positive  electrodes.  The  plates  of  the  diHerent> 
electrodes  are  placed  alternately,  and  separated  by  thin 
plates  of  a  porous  insulating  material,  such  as  asbestos. 

—B.N. 

Electro-active  cement-like  substances  of  iron  and  nickel 
hydrates  for  forming  electrodes  ;     Method  of   producing 

,  and  accmnidators  constructed  with  such  electrodes. 

E.  W.  Jungner,  Kneippbaden,  Sweden.  Eng.  Pat. 
3711,  Feb.  14,  1907.     Under  Int.  Conv.,  Feb.  15,  1906. 

See  Fr.  Pat.  374,597  of  1907  ;  this  J.,  1907,  877.- T.  F.  B. 

Electrodes   of   magnetic   metals  ;     Production   of by 

means  of  electrolytic  oxidation  ;  electrodes  produced  in 
this  manner,  and  accumulators  provided  with  such 
electrodes.  E.  W.  Jungner,  Kneippbaden,  Sweden. 
Eng.  Pat.  3834,  Feb.  15,  1907.  Under  Int.  Conv,, 
Feb.  16,  1906. 

See  Fr.  Pat.  374,598  of  1907  ;  this  J.,  1907,  877.— T.  F.  B. 

Electrodes  for  resistance  furnaces.  H.  Rochling.  J. 
Schoenawa  and  W.  Rodenhauser,  V61klingen-on-Saar, 
Germany.     Eng.  Pat.  11,917,  May  22,  1907. 


i!. 


The  electrode,  which  is  let  into  the  furnace  wall,  consists 
of  two  parts  ;  b,  a  slab,  consisting  of  alkaline-earths,  rare 
earths  or  their  compounds,  and  a  carbonaceous  residue,. 
preferably  of  large  section  and  as  thin  as  possible,  and  a 
difficultly  fusible  plate,  a,  embedded  between  the  slab,  b, 
and  the  furnace  wall,  c.  The  slab,  b,  is  in  direct  contact 
with  the  metal  bath  ;  and  the  face  of  the  plate,  a,  facing 
the  slab,  b,  is  provided  with  "  suitably  profiled  channels 
for  enlarging  the  cuiTent  transfer  surface  and  facilitating 
the  firm  adherence  of  the  slab."  When  the  furnace  is 
erected,  the  material  of  the  furnace  wall,  c,  is  separated 
from  the  electrode  slab,  b,  and  the  plate,  a,  by  the  inter- 
position of  a  firo-resisting  electrically  insulating  layer. 

-^B.  N. 

Electrode.  J.  W.  Stubbs,  Middlewich,  Asfiignor  to  Th» 
General  Electrolytic  Parent  Co.  U.S.  Pat.  867,319^ 
Oct.  1,  1907. 

See  Fr.  Pat.  376,548  of  1907  ;  this  J.,  1907, 1015.— T.  F.  B. 

Zinc  oxide  ;    [Electrical]  Manufacture  of .     W.  and 

H.  Simm.     Eng.  Pat.  21,787,  Oct.  3,  1906.     See  XIUA. 

White  lead  ;    Manufacture  of [electrolytically].     S.  0. 

Cowper-Coles,     Eng.   Pat.    22,023,    Oct.    5,    1905.     -See 
XIIL4. 

[Lead  oxide.]  Electrolytic  process  and  product.  C.  P. 
Townsend,  Washington,  D.C.,  Assignor  to  E.  A.  Sperry, 
Brooklyn,  N.Y.  U.S.  Pat.  867,320,  Oct.  1,  1907. 
An  electric  current  is  passed  through  a  solution  of  the 
acetate  of  an  alkali  metal,  using  a  lead  anode  and  a 
diaj)hragm  ;  the  cathode  product  is  returned  to  the  anode 
region  at  such  a  rate  as  to  produce  lead  oxide  by  the 
reaction  between  the  lead  acetate  and  the  alkali  plumbito 
produced.  The  lead  oxide  obtained  consists  of  yellow 
crystalline  plates  having  opposite  re-entrant  angles  ;  't 
is  darkened  by  exposure  to  light,  and  is  readily  hydrated» 

— A.  G.  L, 


I 
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Lead  ptamerU  and  similar  compounds.  E.  A.  Sperry, 
Brooklyn,  N.Y.  U.S.  Pat.  867,436,  Oct.  1,  1907.  (See 
preceding  abstract.) 
An  electric  cunent  is  passed  from  a  lead  anode  through  an 
electrolyte  from  which  lead  is  deposited  at  the  cathode. 
This  cathode  is  then  used  as  anode  in  another  electrolyte, 
with  formation  of  the  desired  lead  compound,  which  is 
heated  to  an  elevated  temperature  with  a  reagent.  The 
compound  of  lead  obtained,  is  claimed  to  possess  "  peculiar 
properties." — A.  G.  L. 

(5.)— ELECTRO-METALLURGY. 

Metals  ;•   Electrical  resistance  of at  very  high  and  very 

low  temperatures.     G.    Niccolai.      Atti   R.    Accad.    dei 

Lincei,  Roma,   1907.  [5],   16,  I.,   757—766,  906—909, 

IL,  185—191.     Chem.  Zentr.,  1907,  2.  283—284,  514, 

1395. 

WiKES  of  about  0-5  mm.   diam.   and  about  8  m.  long, 

were   wound  upon   glass   tubes,    insulated   by   means   of 

asbestos,  and  either  heated  electrically  from  inside  the 

tube,  or  cooled  in  a  Dewar  vessel.     The  temperature  at  the 

two   ends    of   the   coil    of   wire    was    measured    thermo. 

electrically.     For  pure  silver  wire  of  0-46  mm.  diam.,  the 

following  values  for  the  electrical  resistance  (R^IO^)  were 
obtained,  a  correction  being  made  for  the  expansion  of  the 
metal.  At  -  189-0°  C.  417  ;  -  100-2°,  913  ;  -f  0-2°,  1507  ; 
-H01-0°,  2104;  -1-200°.  2687;  4-300-2°,  3259  ;  and  at 
-t-400-6°  C,  3800.  With  nickel  and  iron,  the  variation  in 
the  electrical  resistance  at  different  temperatures  is  very 
large  and  increases  as  the  temperature  rises  ;  the  resist- 
ance is  very  low  at  -  273°  C.  In  the  case  of  copper,  the 
resistance  becomes  equal  to  0  even  before  the  absolute 
zero  (  -  273°  C.)  is  reached.*  The  ratio  of  the  resistance  at 
-f400°  C.  to  that  at  -189°  C.  is  >26  for  nickel,  >16 
for  iron,  greater  than  12  for  copper,  12  for  aluminium, 
and  7  for  platinum.  The  resistance-curves  of  different 
metals  intersect :  e.g.,  copper  and  silver  have  the  same 
resistance  at  -  70°  C.  ;  at  lower  temperatures,  silver,  and 
at  higher,  copper,  is  the  better  conductor.  At  25°  C. 
platinum  and  iron  have  the  same  resistance  ;  at  lower 
temperatures,  iron  is  a  slightly  better  conductor  than 
platinum,  whilst  at  higher  temperatures,  platinum  is  a 
much  better  conductor  than  iron.  Alloys  give  resistance- 
curves  quite  different  from  those  of  the  components. 
Manganin  shows  a  slight  maximum  at  -f  50°  C.  (38,855  as 
against  38,258  at  -1-400°  C,  and  37,937  at  -  189°  C).  The 
ratio  of  the  resistance  at  400°  C.  to  that  at  -  189°  C.  is 
shown  in  the  following  table : — 


Xickel 

26-192 
16-338 

Xew  Silver. 
("  Xeusilber  ").. 

Iron    

1-183 

Copper 

13-543 

Rheotau 

1-142 

Silver 

9-002 

Xickelin  

1-114 

Gold  

8-601 

Constantan    .... 

1-052 

18-Carat  gold  . . 

2-196 

Manganin 

1-008 

Change  of  structure  has  a  considerable  influence  on  the 
resistance :  pieces  of  18-carat  gold  wire,  which  were 
tested  immediately  after  being  di'awTi,  and  after  heating 
four  times  and  twelve  times  respectively  to  about  400°  C, 
differed  considerably  in  their  resistance  at  first,  but  gave 
identical  values  after  several  re-heatings. — A.  S. 

Nickel ;    Thermo-electricity  of .     Influence  of  metallic 

impurities.  H.  Pecheux.  Compt.  rend.,  1907,  145. 
691—593. 
In  employing  thermo-couples  constituted  of  nickel  and 
copper  wires,  a  marked  difference  in  behaviour  is  notice- 
able according  to  the  purity  of  the  nickel  employed.  The 
presence  of  copper  increases  the  fusibility  of  nickel,  whereas 
iron  appears  to  render  it  more  refractory ;  carbon 
influences  greatly  the  hardness  of  the  metal,  carbon-free 
metal  being  quite  soft.  After  calibrating  a  series  of  nickel- 
copper  couples  by  comparison  with  mercury  thermometers 
and  a  platinium-iridium  couple,  and  employing  them 
subsequently  for  temperature  measurements,  it  was  found 
that  they  gave  measurements  which  were  comparable 
with  one  another,  but  comparison  with  a  platinium- 
iridium  couple  was  much  less  concordant  and  depended 
upon  slow  heating.     Annealing  up  to  640°  C.  for  a  long 


period  seemed  to  greatly  increase  the  constancy  of  these 
couples  and  rendered  them  more  suitable  for  technical 
pyrometry.  The  simultaneous  occurrence  of  copper  and 
cobalt  in  nickel  gives  rise  to  inconstancy  and  also  affects 
the  resistivity  of  the  metal. — R.  S.  H. 

Gold ,-    Passivity  of .     A.  Coehn  and  C.  L.  Jacobsen. 

Z.  anorg.  Chem.,  1907,  55,  321—355. 
By  the  electrolysis  of  a  solution  of  potassium  aurocyanide 
(KAuCyo),  gold  is  deposited  quantitatively  as  a  monad, 
but  from  a  solution  of  gold  chloride  ( AUCI3),  aurous  as  well 
as  auric  ions  appear  to  separate,  and  more  readily  at  higher 
than  at  lower  potentials,  the  weight  of  gold  deposited 
being  greater  than  that  calculated.  An  anode  of  gold 
in  a  solution  of  auric  chloride  at  sufficiently  low  potentials 
dissolves  quantitatively  as  a  tervalent  ion,  but  at  higher 
potentials  becomes  more  or  less  passive.  When  passivity 
is  once  established,  activity  is  not  immediately  regained 
by  a  return  to  a  lower  potential  within  the  active  range, 
a  kind  of  hysteresis  being  exhibited.  The  introduction  of 
more  chlorine  ions,  as  by  the  addition  of  hydrochloric 
acid,  raises  the  vahie  of  the  critical  potential,  below  which 
passivity  does  not  occur.  In  potassium  cyanide  solution, 
gold  dissolves  at  the  anode  as  a  univalent  ion 
Passivity  develops  in  commercial  potassium  cyanide  at  a 
1  small  concentration,  a  brown  colour,  due  to  paracyanogen. 
I  being  noticed  in  the  solution,  but  in  pure  potassium 
I  cyanide,  a  much  higher  concentration  is  necessary.  The 
presence  of  the  sodium  salt  in  the  commercial  substance 
is  responsible  for  this  difference  and  the  cause  of  passivity 
appears  to  be  the  formation  of  an  invisible  protective 
coating  of  sodium  aurocyanide  on  the  anode,  this  salt 
being  much  less  soluble  than  that  of  potassium  (a  fact 
which  explains  the  superior  efficiency  of  potassium  cyanide 
over  sodium  cyanide  for  the  purpose  of  gold  extraction). 
A  similar  result  is  noticed  in  the  case  of  nickel,  which 
dissolves  quantitatively  in  a  solution  of  potassium  cyanide 
(this  J.,  1904,  667),  but  is  rendered  passive,  it  is  now  found, 
in  the  presence  of  sodium  cyanide.  The  author  would 
extend  this  explanation  of  passivity  to  all  known  instances 
of  the  phenomenon.  When,  in  the  neighbourhood  of  the 
anode,  the  solubility  product  of  the  ions  of  the  protecting 
substance  is  reached  (hastened  in  this  case  by  the  presence 
of  more  sodium  ions),  the  protective  coating  is  formed, 
rendering  the  anode  passive.  The  property  of  sodium 
ions  of  causing  passivity  may  be  utilised  analytically  for 
the  detection  of  sodium  in  the  presence  of  much  potassium. 

— F.  SODX. 

Nickel-plating   baths  ;•     Reactions   in   .     A.    Brochet. 

Compt.  rend.,  1907,  145,  627—628. 
For  a  neutral  nickel-plating  bath  the  author  recommends 
nickel  chloride  in  presence  of  ammonium  chloride  and 
boric  acid.  In  sulphate  baths  the  anodes  tend  to  become 
partially  passive,  which  leads  to  acidity  of  the  electrolyte 
and  disengagement  of  hydrogen  at  the  cathode.  On  the 
other  hand,  the  tendency  of  chloride  baths  to  deposit 
hydroxide  at  the  cathode  is  corrected  by  an  addition  of 
boric  acid. — W.  A.  C. 

Zinc  ;■    Deposition   of   elect rolytically  from   aqueous 

solutions  of    zinc   fluosilicate.     R.    Goldschmidt.     Rev. 
d'Electrochim.  et  d'Electromet.,  1907,  1,  276—277. 

The  author  as  the  result  of  numerous  experiments  on  the 
electrolytic  deposition  of  zinc  from  an  electrolyte  con- 
sisting of  a  solution  of  hydrofluosilicic  acid  of  20°  B., 
exactly  neutralised  with  zinc  carbonate,  found  that  dense, 
adherent  deposits  of  a  bright  grey  colour,  free  from  tho 
least  sponginess,  can  be  obtained  by  using  a  rotating 
cathode  and  adding  some  very  fine  sand  to  the  electrolyte. 

— A.§. 

Patexts. 

Iron  tubes  7    Manufacture  of  by  electro-deposition. 

S.     0.     Cowper-Coles,     London,     ilng.     Pat     21,081, 

Sept.  22,  1906. 
The  cathodes,  c,  in  the  form  of  iron  rollers,  are  slowly 
rotated  in  the  vat  by  means  of  pawls,  the  latter  engaging 
with  ratchet  teeth  on  tho  ends  of  the  rollers.  The  pawls 
are  mounted  on  a  common  reciprocating  rod,  and  are 
jointed,  so  that  any  one  or  more  of  them  nmy  be  thrown 
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out  of  gear  without  stopping  the  remainder.  The  cast 
iron  anodes,  ;,  are  connected  by  rods,  k;  to  a  common 
bar.  /.  As  the  anodes  dissolve  away,  the  wedges,  n,  are 
driven  in.  thus  causinc  the  anodes  to  rise  on  the  inclined 
wooden  blocks,  m,  ancl  approach  the  cathodes,  the  rods, 
k,  sliding  laterally  in  slots  in  the  bar,  /. — B.  X. 

Rtfraetory  materials  [tantalum,  dc]  ;    Treatment  of  , 

6(/  m«aiM  of  the  electric  arc.  and  apparatus  therefor.  The 
Britt'h  Thomson-Houston  Co.,  Ltd.,  London.  From 
the  General  Electric  Co.,  Schenectady,  N.Y.,  U.S.A 
Eng.  Pat.  21,667.  Oct.  1.  1906. 


I 
I 
I 

i 
I 

I 

■  V 


The  cathode  cooskU  of  a  mercury  bath,  2.  through  which 
a  pfntrriT  rr  wir»-  projrcU  into  a  vacuum  vessel,  1.  The 
*""  "f  *  rod.  ft,  which  is  moulded  out  of  the 

p<r.  I  to  U  trraU-d,  and  w  hurroundf-d  by  a 


12.  i»  T 
aftrr  thu  nn.^l 
carrira    p- 
metal  t*  u' 
imaahtk*. 

roa  mrlt*. 

1*1, .„  .1. 


la 


TV,  6.     An  auxiliary  mercury 

'  '•tarting  the  vapour  arc,  anil 

•  out  of  the  fiffuit,  the  rwl,  H, 

•'•<•    whol'-    of   the    current,    and    the 

•  Ited  anfl  obtained  free  from  volatile 

Ibt  HK-nury  is  run  from  6  into  11  hh  the 

f>o  a«   to  maintain   the  level  of  niercurv  just 

!       A   m'Klifir-ntion   is  de^sr-ripK-d 

'•nd(  fi  m  a  silica  cup,  an  aiuKle 

i.r',1  i,l,<l  for  starting  the  arc 

the  uyjjicr  part  of  a 

of   which    may    be 


Ores  ;   Methods  of  and  apparatus  for  [elect ricallt/]  reducing 

.     M.  Kuthcnburg,  Lockport,  N.Y.,  U.S.A.     Eng. 

Pat.  21,876,  Oct.  3,  1906. 

See  Fr.  Pat.  370,300  of  1906  ;  this  J.,  1907,  262.— T.  F.  B. 

Ferruginous  sands  i   Reduction  of .     J.  J.  W.  H.  van 

der  Toorn,  The  Hague,  Holland.  Eng.  Pat.  598, 
Jan.  9,  1907. 
Ferruginous  sand  is  mixed  with  pulverised  limestone  and 
carbon,  and  heated  to  about  1900°  C.  in  an  electric  furnace, 
preferably  of  the  resistance  type.  It  is  claimed  that  the 
iron  is  of  good  quality  and  free  fiom  titanium. — 0.  F.  H. 

Metal    from     deposits  ;•      Separating .     I.     Kitsee, 

Philadelphia,  Pa.     U.S.  Pat.  865,711,  Sept.  10,  1907. 
A  jnxTURE  of  conducting  and  non-condiicting  particles 
is  fed  on  to  a  revolving  drum  the  surface  of  which  is 
formed    by    the    non-conducting    covering    of   electrodes 
connected  to  a  circuit  carrying  a  high-tension  current. 

— O.  F.  H. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Palm  fruits  ;    Comparison  of frotn  variovs  districts. 

E.  Drabble.  Quart.  J.  Inst.  Comm.  Research  in 
Tropics  (Liverpool  Univ.),  1907,  2,  126—129. 
The  essentials  of  the  comparison  between  the  fruits  of 
Elaeis  guineensis,  Jacq.,  from  the  various  districts  named 
arc  shown  in  the  following  table.  For  convenience,  the 
term  "  pericarp  "  is  taken  to  include  only  the  outer  oily 
fibrous  coat  and  not  the  stony  shell. 


>   Co 

Ratio  of:                ,«"§ 
o 

■0.0 

1 

i 

5 

Warri. 
Benin. 

Pericarp  to  whole  fruit 
Pericarp  fat     „ 
Pericarp  fat  to  whole 

pericarp    

Kernel  to  kernel  and 

shell 

Kernel  oil  to  kernel 

and  shell    

Kernel  oil  to  kernel 
Average    volume    of 

fruit  in  c.c 

pel 
cent. 

20-4 

5-2 
25-0 

per 
cent. 
38-76 
29-02 

74-88 

22-81 

4-7 
20-58 

7-2 

per 
cent. 
24-65 
14-38 

58-33 

25-0 

5-0 
20-0 

4-0 

per 
cent. 
30-89 
20-94 

67-8 

31-06 

12-42 
35-0 

5-2 

1 

per        per 
cent.      cent. 
23-a6     35-67 
14-01     24-86 

600       69-6» 

23-17     20-17 

4-81       6-04 
21-05     25-0 

6-7         7-» 

■  ■  I     wi     n  nil  II     may     i^c 

Rgnut'^'I  i,y  runnui}}  ofl  li^rtuiy  from  the  trough.— B.  N. 


It  is  important  that  the  fruits  shall  have  thoroughly 
ripened  before  they  are  gathered,  as  the  maximum  yield 
of  oil  is  only  obtained  from  the  mature  fruits^.  In  the 
samples  examined,  many  of  the  fruits  were  not  ripe,  and 
the  oil  yield  was  no  doubt  afifected  thereby. — E.  W.  L. 

Fat  from   Lophira  alata  seeds  :   Analysis  of .     E.  S. 

Edie.     Quart.    J.    Inst.    Comm.    Research    in    Tropics 

(Liverpool  Univ.),  1907,  2,  124. 
The  seeds  formed  about  66  per  cent,  of  the  total  fruit, 
and  the  ethereal  extract  from  them  amounted  to  31-8  per 
cent,  of  the  seeds.  The  extract  was  separated  into  :  (a), 
a  dark  brown  brittle  mass,  apparently  of  resinous  nature  ; 
and  (b).  a  white  fat,  containing,  when  purified  by  means 
of  chloroform,  free  acid  equivalent  to  1-5  c.c.  of  A^/10 
potassium  hydroxide  per  grm.  of  fat.  The  saponification 
value  of  the  fat  is  195,  tlie  iodine  value  75-3  ;  the  free 
acids  from  the  lead  soaps  insoluble  in  ether  had  the 
neutralisation  value  195  and  iodine  value  22-5.  whilst 
those  from  the  soluble  lead  soaps  had  the  neutralisation 
value  196  and  iodine  value  134-5. — E.  W.  L. 

Myristica    Angolensis ';      [Fat    of    .]     E.     Drabble. 

Quart.  J.  Inst.  Comm.  Research  in  Tropics  (Liverpool 

Univ.),  1907,  2,  131—132. 
Throuohoct  the  endosperm  of  the  seeds  of  Myristica 
Angolrrusi.i — knowTi  as  Acoomoo "  seed  in  Southern 
Nigeria — there  are  present,  in  the  thin-wallcd  cells,  large 
ma,sses  of  fat.  This  has  been  expressed  from  a  small 
quantity  of  the  seeds  and  was  valued  at  £11  jxr  ton  for 
Hoap-making  purposes. — E.  W.  L. 
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■Sesame   oil  '•,    Influence   of   rancidity   on  Baudouin's  test    \ 

for  .     A.  Lauds  and  J.  Huismaim.     Chem.-Zeit.,    ' 

1907,  31,  1023—1025.  | 

Keeis  (thLs  J.,  1899,  1158)  applied  Bishop's  reaction  to  ; 
the  detection  of  rancidity  in  fats,  using  for  the  purpose 
fresh  sesame  oil  which  gave  no  coloration  with  hydro-  , 
chloric  acid.  The  authors  have  confirmed  this  obser- 
vation upon  a  large  number  of  samples  of  sesame  oil, 
the  acid  layer  in  each  case  assuming  a  rose  coloration  after 
the  disappearance  of  the  green  and  violet  colorations.  In 
one  instance,  however,  Bishop's  reaction  was  not  obtained, 
•notwithstanding  the  obvious  presence  of  rancidity.  Since 
this  sesame  oil  also  gave  no  coloration  with  furfural  and 
hydrochloric  acid,  the  authors  concluded  that  it  was  | 
either  abnormal  and  contained  no  sesamin,  or  that  that 
substance  had  been  so  altered  in  the  process  of  rancidity 
that  it  could  no  longer  take  part  in  a  condensation  reaction. 
From  this  fact  they  also  infer  that  the  active  agents  in 
Bishop's  and  Baudouin's  reactions  are  identical.  When 
xancid  cocoauut  oil  was  treated  with  concentrated  hydro- 
chloric acid  with  the  object  of  causing  the  aldehydic  bodies 
to  form  condensation  products  among  themselves,  it  was 
found  that  the  rancid  fat  could  no  longer  prevent  sesame 
•oil  from  assuming  the  characteristic  coloration  in  the 
Baudouin  test.  The  addition  of  cottonseed  oil  also  has 
a  promoting  influence  on  the  reaction,  since  it  prevents 
the  condensation  between  the  sesamin  and  the  aldehydic 
products  of  rancidity.  This  observation  has  a  practical 
•application  in  the  examination  of  butter  and  margarine, 
in  which  there  may  be  sufEcient  rancidity  to  interfere 
Tvith  the  test  for  sesame  oil  without  being  otherM"ise  per- 
ceptible. In  such  cases  it  is  recommended  to  add  an 
equal  quantity  of  cottonseed  oil  to  the  fat,  and  if  a 
dyestuff  giving  a  red  coloration  with  hydrochloric  acid  , 
be  present,  the  mixture  should  be  treated  with  hydro- 
chloric acid  of  sp.  gr.  1-125  (or  of  sp.  gr.  1-10  when  the 
weaker  acid  will  not  extract  all  the  dyestuff),  and  then 
tested  with  the  prescribed  amount  of  furfural  solution. 
In  the  presence  of  sesame  oil  the  colour  should  be  rendered 
more  intense. — C.  A.  M.  i 

I 

Animal  fats  ;    Detection  of  some when  mixed  with 

other  animal  fats.  E.  Polenske.  Arbb.  Kais.  Gesundh.-  i 
Amt,  1907,  26,  444—463.  Chem.  Zentr.,  1907,  2,  ' 
1120—1122. 

It  has   been   found   that  the   difference   of  temperature 
between  the  melting  point  and  solidifying  point  ("  differ- 
ence number")  is  not  the  same  for  different  fats,  but  is 
fairly  constant  for  an  individual  fat.     In  carrying  out  the 
determinations,  20 — 25  c.c.  of  the  clear  filtered  fat  are 
first  heated  for  ^  hour  in  a  glycerin  bath  at  102°— 103°  C, 
whilst  passing  through  it  a  slow,  carefully  dried  current  of 
carbon  dioxide.     It  is  then  introduced  into  a  JJ -shaped 
capillary  tube  having  a  diam.  of  1-4 — 1-5  mm.,  and  made 
of  easily  fusible  glass,  about  1  mm.  thick.     The  column    , 
of  fat  in  the  tube  has  a  total  length  of  about  2  cm.,  and 
should  stand  at  the  same  height  in  both  limbs.     Before 
making  the  determinations,  the  tube,  with  the  fat,  is  kept  for 
22 — 24  hours  in  direct  contact  with  ice  in  a  closed  box.    For 
each  determination,  two  carefully  cleaned  capillary  tubes 
are  used,  fastened  to  an  Anschiitz  thermometer,  graduated 
in  ^°  from  10°  to  80°  C.     The  heating  bath  consists  of  a 
mixture  of  200  c.c.  of  glycerol  and  100  c.c.  of  water  in  a 
beaker  of  350  c.c.  capacity ;   it  has  an  initial  temperature 
of  20°  C,  and  the  heating  is  so  regulated  that  the  tempera-    \ 
ture  rises  2°  per  minute  until  within  about  5°  of  the  m.  pt.    ; 
of  the  fat,  and  then  J°  per  minute.     The  m.  pt.  is  taken 
as  the  temperature  at  which  the  fat  appears  perfectly 
clear,  capillaries  containing  a  light-coloured  clear  oil  being    ( 
used  for  control  purposes.     The  observations  are  made 
by  transmitted  light  against  a  dark  background  about 
15  cm.  distant,  and  the  mean  of  six  determinations  is    , 
taken.     For  the  determination  of  the  solidifying  point,  an 
apparatus  is  used  resembling  that  of  Beckmann  for  deter- 
mining the  depression  of  the  freezing  point.     It  consists    , 
of  a  cooling  vessel,  20  cm.  high,  in  an  opening  in  the  cover   ' 
of  which  rests  the  air-jacket  consisting  of  a  glass  tube, 
15  cm.  high,  5  cm.  diam.  and  1  mm.  thick.     In  the  centre    , 
of  this  air-jacket  is  fixed  the  tube  containing  the  fat,  which    j 
is  17  cm.  high  and  1-8  cm.  diam.,  and  has,  about  1  cm.  above    . 


its  flat  bottom,  two  horizontal  blackened  scratches, 
2  mm.  long,  0-5  mm.  wide,  and  separated  by  0-25  mm. 
A  third  black  mark  is  provided  2-7  cm.  above  the  bottom, 
and  2  mm.  above  this  mark,  the  tube  has  a  globular 
enlargement  of  2-5  cm.  diam.  The  thermometer  used  is 
graduated  in  1°  between  10°  and  50°  and  in  -iV  between 
50°  and  70°  C,  and  is  of  such  a  size  that  when  the  bulb  is 
between  the  two  parallel  marks  and  the  upper  mark,  the 
scale  up  to  50°  C.  must  be  visible  below  the  cork  and  not 
project  above  the  surface  of  the  wat«r-bath.  The  fat  is 
stirred  by  means  of  a  nickel  wire  stirrer  driven  at  180 — 
200  revolutions  per  minute.  The  fat,  which  has  been 
previously  heated  to  about  15°  above  its  melting  point, 
is  introduced  into  the  tube  up  to  the  upper  mark.  The 
solidifying  point  is  taken  as  the  temperature  at  which  the 
two  adjacent,  horizontal  marks  on  the  rear  wall  of  the 
tube  can  no  longer  be  separately  distinguished,  but  appear 
to  shade  off  one  into  the  other.  The  test  is  then  repeated, 
and  if  the  two  results  do  not  differ  by  more  than  0-2", 
these  two  determinations  are  sufficient ;  otherwise,  the 
mean  of  three  or  four  determinations  is  taken.  For  beef- 
tallow  and  lard  the  difference  numbers  were  found  to  be 
12-8 — 14-7  and  19 — 21  respectively,  and  the  method 
allows  of  the  detection  of  15  per  cent,  of  tallow  in  lard. 
Lard  having  a  difference  number  lov»er  than  18-5  must  be 
regarded  as  adulterated  with  tallow  or  other  fats  having 
lower  difference  numbers.  For  pure  goose-fat,  17  was 
found  to  be  upper  limit  of  the  difference  number.  Pure 
butter-fat  has  a  difference  number  varying  from  11 -8  to 
14-3,  and  butter  should  be  regarded  as  adulterated  if  the 
difference  number  of  the  butter-fat  is  above  14-6  or  if 
that  of  a  mixture  of  75  parts  of  the  butter-fat  and  25  parts 
of  beef-tallow  is  higher  than  15.  (The  beef-tallow  used 
should  melt  at  49 — 49-7°  C.  and  have  a  difference  number 
of  14-4— 14-6.)  Besides  lard  the  only  other  fat  examined 
by  the  author  having  a  difference  number  as  high  as  20, 
is  shea  butter,  a  vegetable  fat  produced  in  Togo  by  boiling 
the  seeds  of  Bassia  Parkii  with  water.  This  fat  gave  the 
following  results  on  analysis  : — Free  acids,  46-37  ;  refracto- 
meter  reading  at  40°,  54;  Reichert-Meissl  value,  1-9; 
butter  value  (this  J.,  1904,  387),  0-43  ;  iodine  value,  49-0  ; 
m.  pt.,  45°  C.  ;  solidifying  pt.,  25°  C.  ;  difference  number, 
20  ;  resinous  imsaponifiable  matter,  4-7  per  cent.  Mixtures 
of  butter  with  10  and  20  per  cent,  of  shea  butter  gave 
difference  numbers  of  15-4  and  17-1  respectively. — A.  S. 

Drying  vegetable  oils  ;    Oxidation  of .     S.  Fokin.     J. 

Russ.  Phys.-Chem.   Ges..   1907,  39,  609—615.     Chem. 

Zentr.,  1907,  2,  1365. 
The  author  studied  the  effect  of  a  number  of  metals,  which 
may  be  grouped  as  follows,  according  to  their  activity  in 
accelerating  the  oxidation: — (I),  cobalt,  manganese, 
chromium,  nickel  (iron,  platinum,  palladium)  ;  (2),  lead, 
calcium,  barium  ;  (3),  bisnmth,  mercury,  uranium,  copper, 
zinc.  The  active  agent  is  stated  to  be  the  oxygen  of  the 
highest  peroxide  of  the  metal.  The  velocity  of  the  oxida- 
tion process  increases  proportionally  to  the  cubic  root 
of  the  concentration  of  the  catalyser,  and  between  i  and 
20  atmospheres,  the  absorption  of  oxygen  is  proportional 
to  the  pressure.  The  reaction-velocity  increases  with 
temperature  according  to  Spring's  rule.  Polymerisation, 
which  occurs  conjointly  with  oxidation,  is  observed  most 
readily  in  the  case  of  olive  oil.  It  is  stated  that  oils  of  less 
decided  drying  properties,  e.g.,  hemp-seed,  sunflower,  and 
poppy  oils,  may  be  used  instead  of  lin-sced  oil  in  the  pre- 
paration of  boiled  oils. — A.  S. 

Hydrides  .•    Role  of  metallic  in  reduction  processes. 

[Reduction  of   unsaturated  fatti/  acids].     S.    Fokin.     J. 

Russ.   Phvs.-Chem.  Ges.,   1907,  39,   607—609.     Chem. 

Zentr.,  1907,  2,  1324.  (See  this  J.,  1906.  935.) 
The  reduction  of  erucic  acid  proceeds  readily  in  alcoholic 
but  not  in  acetone  solutions.  Mesaconic  and  itaoonic 
acids  yield  raethylsucciiiic  acid  on  electrolytic  reduction. 
The  liquid  fatty  acids  of  croton  oil  give  stearic  acid  on 
reduction,  or  if  they  arc  previously  treated  with  bromine 
in  carbon  tetrachloride  solution,  tetrabromostearic  acid, 
Croton  oil  does  not  give  the  elaidin  test,  owing  to  the 
presence  of  acids  more  un.-^aturated  than  tha^c  of  the 
oleic  series  :  on  o.xidising  the  liquid  fatty  aoi(Ls  of  the  oil 
with  alkaline  permanganate,  tetrahydroxyattario  acid  is 
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produced.  Bv  the  action  of  excess  of  cobalt  hydride  at 
zl(f  C.  under  atmospheric  pressure,  oleic  acid  is  i-ednced 
to  stearic  acid  to  the  extent  of  26 — 2S  per  cent.,  whilst  in  a 
sealed  tube,  the  roduotion  prtx-eeds  to  tlic  extent  of  CiO  per 
cent.  If  an  ethereal  solution  of  oleic  acid  be  treated  with 
]ia]|adium  black,  and  a  cvirrcnt  of  hydiogcn  led  tinough, 
stearic  acid  can  l>e  detected  after  i  hour ;  with  platinum 
black  under  similar  conditions.  24  per  cent,  of  stearic  acid 
i«  obtained  after  i  hour,  S4'5  per  cent,  after  3i  houre,  and 
9(>  per  cent,  after  5  hours.  (.)leic  acid  is  also  reduced  by 
nickel  and  col»alt  (prepared  from  the  oxides),  in  presence 
of  hydrtiL-en.  at  temjieratures  of  45°— 184°  C.  and  9S°— 
2oO-  C.  respectively.— A.  S. 

PkytosUrvl ;  Notea  on .     A.  Windaus  and  A.  Hauth. 

Ber.,  1907,  40,  3681— 36S6. 

In  a  previous  communication  (this  J.,  1907.  69)  it  was 
shown  that  the  crude  phytosterol  from  the  fat  of  Calabar 
beans  could  be  resolved  into  the  two  constituents, 
stisma^terol.  C30H50O  (or  CsoH^gO),  and  a  phytosterol, 
CstH^O  (or  C27H41O).  melting  at  136°  to  137°  C. "  Further 
details  of  this  phytosterol  are  now  given.  It  \^as  prepared 
by  acetylating  the  crude  phytosterol  from  the  fat,  bromin- 
atiop  the  mixed  esters,  filtering  off  the  stigmasteryl 
•cetate  tctrabromide.  and  separating  the  phytosterol  from 
the  tiltrate.  The  purified  product  (m.  pt.  13f)°  to  137°  C.) 
■was  j»r>">ved  to  he  identical  with  an  actual  sample  of 
Burian's  sitosterol  (Monats.  f.  Chem..  1897.  18,  551),  and 
in  the  authors'  opinion  most  of  the  phytosterols  of  m.  pt. 
•boat  135'  C.  hitherto  described  consist  entirely,  or  for 
the  mo6t  jjart,  of  sitosterol.  Incidentally  it  is  mentioned 
that  the  phytosterol  from  linseed  oil  does  not  yield  a 
comoound  forming  a  sparingly  soluble  tetrabromide. 
In  tnls  respect  it  shows  a  marked  difference  from  the 
phytosterol  of  rape  oil,  which  contains  about  20  per  cent. 
of  a  substance  of  the  nature  of  stigmasterol.  When  the 
phytosterol  from  Calabar  bean  fat  was  dissolved  in  amyl 
alcohol,  and  the  solution  boiled  for  8  hours  with  metallic 
sodium,  added  little  by  little,  the  derivative  finally 
obtained  cr\-stalli.sed  from  acetone  in  blunt  needles  (or 
in  rectangidar  plates  if  the  crystallisation  was  very  slow), 
meltine  at  175°  C.  It  was  nearly  insoluble  in  cold  alcohol 
and  petroleum  spirit,  but  dissolved  readily  in  chloroform, 
benwne.  and  ether.  The  air-dried  substance,  which 
contained  no  water  of  crj-stallisation,  had  the  composition 
Ci-E^O,  and  wa*;  termed  "  dihydrophytosterol  "  ;  it 
was  still  unsaturated.  The  same  derivative  was  also  given 
by  lin-iced  oil  phytosterol  and  Burian's  .sitosterol.  It 
formed  a  "  dihydrophj-tosteryl"  chloride  (m.  pt.  114° — 
11  y  C.)  which  di.-^solved  readily  in  chloroform  and  ether, 
with  difficidty  in  acetone,  and  with  great  difficulty  in 
methyl  alcohol,  and  was  also  unsaturated.  A  compound 
termed  '*  dihydrophytostene,"  C27H48,  was  prepared 
from  th»  chloride  by  reduction  with  sodium  and  amyl 
■V-obol  It  crystal! i«ed  in  brilliant  rectangular  plates 
.'     ■  ^f  to  81°  C,  and  was  unsaturated.     It  might 

that  "  dihydrophytosterol  "  is  an  Lsomeride 

•  rol,    the    tran.s  format  ion    l>eing    effected    bv 

•  d  .".odinm  amylate,  and  the  nascent  hydrogen 
'"  'lit  action.  Kxperiments  with  sodium  amylate 
diit^oved  thi-i,  however,  a  derivative  melting  at  146°  to 
14i  C...  and  havine  the  composition,  C27H4,0,  being 
_!-....     .      -. .  [.fHind,    "  pseudophyt^wterol  "    was 

rol  and  "  dihydrophytosterol,"  and 

ite  prwhict,  since  it" was  not  acted 

im  and  arnvl  aJrohol.     It  no  longer 

:<inn  of  choWt^Tol  bodies,  and  was 

it   alMorlicd    bromine   more  slowly 

The  authors    therefore  conclude 

•      M  "     Ls     actually     a     reduction 

and    that   that   al' ohol    must 

:  irat/-d  bwid...     In  this  resjject 

rol,  whirh  yi»lds  the  same  saturated 

ol,  cyclof;hol(sterol)  whether  treated 

and  arny!  alcohol  or  with  solium 

7H2).     The  formation  of  "  dihydro- 

i;,.i.    .-•  u..fd   a«  an    identification-test    of 

In     rtmnocWnn     with     this     comparison 

'\f%UTo\  and  phytost<-rol  it  is  pointed  out  that 

fTf*l     (probably    formed     by    the     bacterial 

'f    phytowierol)  contaioM  at  I'eaot  4  atoms  of 
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hydrogen  more  than  phytasterol,  whilst  coprosterol,  the 
intestinal  reduction  product  of  cholesterol,  contains  only 
2  atoms  of  hj-drogen  more  than  cholesterol. — C.  A.  M. 

Soap  in  Cetjlon.     Bd.  of  Trade  J.,  Oct.  24,  1907.     [T.R.] 

The  Report  of  the  Ceylon  Customs  Administration  for 
1906  states  that  German  manufacturers  are  competing 
successfully  with  English  in  toilet  soaps,  the  imports  from 
that  country  having  increased  from  Rs.  22,000  in  1905 
to  Rs.  25,000  in  1906.  During  the  same  period  the  exports 
from  Great  Britain  rose  from  Rs.  212,000  to  Rs.  217,000, 
and  though  this  increase  is  proportionately  less  than  that 
of  Germany,  it  must  be  noted  that  the  United  Kingdom 
sends  to  Ceylon  84  per  cent,  of  the  toilet  soap  imported. 
The  increase  in  the  qiiantity  of  soap  imported  into  Ceylon 
is  very  great.  Ten  years  ago  Rs.  189,000  worth  (toilet 
and  bar)  was  imported,  while  in  1906  the  total  value 
amounted  to  Rs.  423,000.  In  addition  to  the  soap 
imported,  oils  and  soap  berries  are  freely  used.  There 
is  a  great  demand  for  cheap  scented  soap,  and  of  this  the 
German  manufacturers  make  a  speciality. 

Patents. 

Margarine  ';  Manufacture  of .     S.  Mitscherlich.    Eng.. 

Pat.  9015,  April  18,  1907.     See  XVIII^. 

Cocoaniit   oil  ;•     Process   for   transforming into    an 

alimentary  fat  having  a  nutty  flavour  and  the  consistency 
of  lard.  P.  D.  Massimi.  First  Addition,  dated  May  23,. 
1907,  to  Fr.  Pat.  373,996,  April  4,  1906.     See  XVIII^. 

Fatty  compounds  ';    Process  for  making  a  mixtxire  of 

wMch  can  he  preserved.  S.  Fenger.  Fr.  Pat.  378,377,. 
May  31,  1907. 

See  Eng.  Pat.  13,382  of  1907  ;  this  J.,  1907,  1099.— T.F.B. 

Fats,  oils,  resins,  waxes  and  analogous  substances  ';  Method- 
of  bleaching  — — .  Vereinigte  Chem.  Werke  Akt.-Ges. 
Fr.  Pat.  378,515,  June  6,  1907. 

The  criide  substance  is  treated,  preferably  with  the  aid 
of  heat,  with  an  organic  peroxide  such  as  benzoyl  peroxide 
in  the  proportion  of,  say,  0*2  per  cent.  Such  peroxides 
are  soluble  in  oils,  fats,  resins,  etc.,  and  effect  decolorisation 
without  the  formation  of  a  deposit  or  the  emulsions  often 
produced  by  ordinary  aqueous  solutions  of  bleaching' 
agents. — C.  A.  M. 

Alkali  peroxide  boxes  ;   Method  of  producing .     W.  P. 

Thompson.  From  Konigswarter  and  Ebell.  Eng. 
Pat.  9458,  April  23,  1907.     See  VII. 

Finishing  soaps  ;    Process  for  preparing .     E.  Agos- 

tini.  First  Addition,  dated  Aug.  8,  1906,  to  Fr.  Pat, 
361,772,  Sept.  16,  1905.     -See  V. 

Soap  ';   Manufacture  of .     J.  Crosfield  and  Sons,  Ltd! 

Fr.  Pat.  378,528,  June  6,  1907. 

Soap  is  prepared  from  soft  oils  or  fats  hardened  by  satu- 
rating the  unsaturated  fatty  acids  or  glycerides  with 
hydrogen  in  the  presence  of  a  finely-divided  metal  to  act 
as  a  catalysing  agent.  The  product  is  much  harder  than, 
soap  made  from  the  untreated  oil,  and  may  be  used  as  a 
lubricant,  etc. — C.  A.  M. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;    INDIA-RUBBER,    &c. 

(^.)— PIGMENTS,  PAINTS. 

Patents. 

Zinc  oxide  ;    Manufacture  [Electrical]  of .     VV.  and- 

H.  Simm,  Prescot,  Lanes.      Eng.  Pat.  21,787,  Oct.  3, 
1906. 
Zinc  ores,  or  substances  containing  zinc  in  an  impure  form, 
are  roasted  with  free  access  of  air  in  an  electric  furnace 
which    is    constructed    on    the   top    of    a    truck.       T\vo-| 
carbon  slabs,  which  form  the  sides  of  the  furnace,  server 
also    as     electrodcH    and     arc    connected    by     a     layeirj 
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of  powdered  charcoal  before  starting  the  furnace,  -which 
is  operated  by  an  alternating  current.  The  furnace  is 
fitted  with  a  hood,  which  is  carried  by  a  permanent  sup- 
port, in  such  a  manner  that  its  lower  edge  covers  the 
top  of  the  furnace  and  leaves  a  short  space  above  it  for 
the  supply  of  air.  The  hood  carries  a  flue  provided  with 
a  damper,  and  a  charging  hopper  communicating  with  the 
flue  through  a  valve.  A  condeiLsing  chamber  communi- 
cates with  the  hood  by  means  of  the  flue,  and  is  provided 
with  a  fan  for  creating  a  draught  from  the  furnace  through 
the  flue,  and  with  baffle-screens  facing  the  fan.  These 
screens  are  arranged  on  the  Venetian  blind  principle  and 
may  conveniently  consist  of  flat  wooden  bars,  frames 
■covered  with  muslin,  or  the  like. — 0.  R. 

White  lead  :   2Ianufacturc  of [electroli/iicallu].     S.  0. 

Cowper-Coles,  London.  Eng.  Pat.  22,023,  Oct.  5,  1906. 
Grids,  plates,  or  sheets  of  lead  are  placed,  either  in  series 
or  in  parallel,  in  a  cell  containing  ammonium  nitrate 
solution  as  electrolyte.  An  electric  current  is  passed 
through  the  cell,  the  voltage  employed  varying  between 
0-3  and  0-8,  and  the  current-density  being  about  9  amperes 
per  sq.  ft.  of  single  electrode  surface.  The  temperature 
of  the  bath  is  about  45°  C,  and  the  current  is  reversed 
every  10  minutes  to  prevent  the  deposition  of  spongy  lead 
upon  the  cathodes.  When  the  solution  has  become 
charged  with  lead,  it  is  conveyed  into  a  separate  vessel, 
where  a  current  of  carbon  dioxide  is  passed  through  it 
at  a  temperature  of  about  37°  C.  The  lead  is  thereby 
precipitated  in  the  form  of  white  lead,  and  the  solution, 
after  filtering,  is  returned  to  the  electrolytic  cell.  An 
almost  theoretical  yield  of  white  lead,  free  from  spongy 
or  metalUc  lead,  is  thus  obtained. — 0.  R. 

l^Lead  oxide.]  Electrolytic  process  and  product.  C.  P. 
Town.'^end,  Assignor  to  E.  A.  Sperrv.  U.S.  Pat.  867,320, 
Oct.  1,  1907.     -See  XI^. 

Lead   pigmeni   and   similar   compounds.     E.    A.    Sperry. 
U.S.    Pat.    867,436,    Oct.    1,    1907.     See    XIA. 

Paivts ';.     Waterproof .     R.    Plonnis,    Berlin.     Eng. 

Pat.  6755,  March  20,  1907.     Under  Int.  Conv.,  May  2, 

1906. 
See  U.S.  Pat.  858,536  of  1907  ;  this  J.,1907,  881.— T.  F.  B. 

Carhon-hlach  ;•     Process   of  making   .     A.    D.    Purtle 

and  J.  E.  Rowland,  Salem,  W,  Va.     U.  S.  Pat.  866,883, 
Sept.  24,   1907. 

A  hydrocarbon  gas  is  continuously  introduced  tmder 
pressure  into  a  retort  heated  to  800°  C.  so  as  to  deposit 
carbon  in  a  flocculent  state  on  the  walls  of  the  retort. 
This  carbon  is  removed  from  time  to  time  while  still  in 
the  flocculent  state,  without  interrupting  the  heating. 

—A.  G.  L. 

Bauxites   and  aluminous   minerals  ';     Utilisation  of  

and  transformation  into  pigments  uiith  concurrent  pro- 
duction of  valuable  by-products.  N.  A.  Lecesne.  Fr. 
Pat.  378,323,  Aug.  6,  1906. 
To  prepare  a  red  aluminous  pigment,  1000  kilos,  of 
powdered  ferruginous  bauxite,  with  about  one  kilo,  of 
aluminium  filings,  are  mechanically  agitated  with  suffi- 
cient water  to  form  a  paste,  to  which  about  7  kilos,  of 
caustic  soda  are  added,  in  order  to  produce  hydrogen, 
the  temperature  being  meauMhile  maintained  at  near 
100"  C.  The  product  is  then  mixed,  at  this  temperature, 
with  70  kilos,  of  colophony  partially  saponified  by  lime, 
and  10  kilos,  of  oleic  acid,  in  order  to  produce  an  aluminium 
soap.  The  mixture  Ls  dried,  and  powdered.  An 
aluminous  pigment  of  a  green  or  blue  colour  Ls  obtained 
by  adding  1000  kilos,  of  ferruginous  bauxite  powder, 
previously  treated  with  nascent  hydrogen  as  described 
above,  and  then  dried,  to  1000  kilos,  of  sulphuric  acid 
(50—52°  B.),  and  heating  to  about  150°  C.  for  72  hours. 
The  mixture  is  then  cooled  to  100°  C,  small  portions  of 
water  are  added  sufficient  to  produce  a  liquid  paste, 
and  then  500  litres  of  a  ten  per  cent,  solution  of  ammonia, 
and  100  kilos,  of  finely-powdered  chalk.  Potas.sium 
ferrocyanide  Ls  then  added  according  to  the  tint  required, 
and  the  mass  filter-pressed,  dried,  and  ground.     To  obtain 


a  white  pigment,  hydrated  alumina,  obtained  from  bauxite 
by  described  processes,  and  then  partially  dehydrated, 
is  incorporated  with  a  fatty  acid,  and  then  with  zinc 
white  which  has  also  been  mixed  with  a  fatty  acid,  in 
order  to  produce  a  double  soap  of  alummium  and  zinc, 
soluble  in  oils,  and  insoluble  in  water,  which  when  dried 
at  a  low  temperature,  and  ground,  Ls  applicable  as  a 
pigment.  A  mastic  for  luting  Ls  obtained  by  incorporating 
aluminium  oxide,  more  or  less  hydrated,  with  oil  or  with 
a  zinc  soap  or  the  like,  and  with  or  without  iron  ferro- 
cyanide. Other  by-products  and  applications  are 
described. — E.  S. 

Metals  ;  Paints  for .     P.  H.  Guerin.     First  Addition. 

dated  May  10,  1907,  to  Fr.  Pat.  374,053,  Jan.  29,  1907 

(this  J.,  1907,  831). 
Claim  Ls  made  for  the  use  of  salicylic  acid,  either  pure 
or  in  combination  with  alumina,  lime,  magnesia,  etc.,  in 
the  compositions  described  in  the  main  patent. — 0.  F.  H. 

Painting   cement  ;•     Substance   for   — — .     G.    L.    Daniel. 

Fr.  Pat.  378,357,  May  27,  1907. 
The  dry  cement  is  twice  coated  with  a  saturated  solution 
of  iron  sulphate   in   water.     After  drying,   the  oil-paint 
is  applied  as  usual. — A.  G.  L. 

(J5.)— RESINS,  VARNISHES. 

Finnish  turpentine  oil  {pine  oil)  ;;   Examination  of  the  first 

runnings    of    .     0.    Aschan.     Z.    angew.    Chem., 

1907,  20,  1811—1816. 
The  author  has  investigated  the  fraction  of  Finnish 
oil  of  turpentine  which  boils  below  154°  C.  A  large 
quantity  of  thLs  oil  can  be  obtained  from  the  forests  of 
Finland,  but  hitherto  there  has  been  an  objection  to  its 
use  in  the  paint  and  varnish  industry  owing  to  its  strong 
colour  and  smell.  The  following  substances  have  been 
isolated  from  the  oil  and  identified : — (a).  Simple 
aldehydes ;  (b),  furan  and  some  of  its  homologues ; 
(c),  benzene  hydrocarbons  ;  {d),  aliphatic  diketones, 
such  as  diacetyl ;  (e),  methyl  isobutjTate  and  some  other 
esters  ;  (/),  furfural ;  (g),  unsaturated  substances,  pro- 
bably hydrocarbons  and  alkylated  quinones.  It  is 
believed  that  the  esters,  benzene  hydrocarbons,  and 
furan  cannot  account  for  the  colour  or  smell  of  the  tur- 
pentine, but  that  these  characteristics  are  due  to  some 
or  all  of  the  other  substances,  viz.,  the  aldehydes,  the 
diketones  and  the  unsaturated  bodies,  and  especially 
the  quinone-like  substances.  In  order  to  get  rid  of 
these  substances,  the  oil  of  turj^entine  should  be  treated 
in  the  first  instance  with  sulphuric  acid  to  remove  the 
furan  and  diketones.  The  sulphuric  acid  must  not  be 
too  concentrated,  or  it  will  act  also  on  the  turpentine. 
The  oil  is  next  treated  with  sodium  bisulphite  in  order 
to  get  rid  of  the  aldehydes  and  quinones,  and  then  with 
sodmm  hydroxide  to  neutralise  the  acid  present  and  to 
condense  any  remaining  diketones. — C.  E.  F. 

Colovhoni/ ';    Composition  of   American   .     P.    Iajvv. 

Ber.,    1907,   40,   3658—3660   (See   also   this   J.,    1906, 

1057). 
Further  experiments  are  described  in  support  of  the 
author's  suggestion  that  the  hydrocarbon,  abietin, 
C19H08.  produced  by  the  distillation  in  vacuo  of  the 
chlorfde  of  abietic  acid  Ls  identical  with  the  compound 
obtained  bv  Kramer  and  Spilker  to  which  the  incorrect 
formula,  C\8H28.  ^^a*^  assigned  (Ber.,  1809,  32,  2953). 
Crude  rosin  oil  obtained  by  the  rapid  distillation  of 
American  colophony  was  dLstilled  in  vacuo,  and  the  light- 
vellow  distillate,  boiling  at  190°  to  205^  C.  under  a  pressure 
of  14-5  mm.,  redistilled  over  metallic  sodium.  The 
product,  which  now  boiled  at  200°  to  202°  C.  tmder  a 
pressure  of  14-5  mm.,  was  a  thick  colourless  li(juid.  \\hich 
did  not  alter  on  standing  for  a  long  time.  Its  composition 
corresponded  with  the  formula,  C'TgHog,  and  it  behaved 
exactly  like  abietin  on  treatment  witli  organic  solvents, 
and,  like  it,  formed  no  picratc  with  picric  acid  solution. 
The  author's  observations  also  show  that  abietic  acid 
is  not  acted  upon  by  reducing  agents.  With  hvdro- 
bromic  acid  in  ulacial  acetic  acid,  it  forms  an  addition 
compound  which  diffei-s  from  abietic  acid  mainly  in  its 


\\5-2 


Cl.  Xm.— pigments,  paints ;  RESINS,  VARNISHES;  INDIA-RUBBER,  &c.    [Nov.  15,  1907. 


greater  solubaity  in  ordinary  solvents.  Analyses  of  the 
addition  compound  have  ocnitirmod  the  view  of  Fahrion 
(this  J..  llM)2,  127)  and  of  Koritschouer  that  two  double 
bonds  are  piesent  in  abietic  acid. — C.  A.  M. 

Tamarind  resin  ("  Juiahi/cica  ").     E.  S.  Edie.     Quart.  J. 

Inst.    Comm.    Research   in  Tropics   (Liverpool    Univ.), 

1W7.  2.  \20. 
Thk  resin  was  pale-coloured  and  moderately  brittle,  and 
contained  a  considerable  amount  of  bark  and  fibre. 
From  these  and  other  insoluble  impurities  it  may  be 
freed  by  boiling  with  dilute  (about  5  per  cent.)  sodium 
carbonate  solution,  separating  the  impurities  by  centri- 
fuz&l  action  and  subsequently  precipitating  the  resin 
acids  by  means  of  dihite  sulphuric  acid.  98  per  cent,  of 
the  original  resin  is  thus  obtained  as  a  white  powder. 
The  resin  yields  about  0-25  per  cent,  of  ash,  and  the 
saponification  value  of  both  crude  and  purified  samples 
is  136.  It  is  soluble  to  a  large  extent  in  alcohol,  ether. 
oil  of  turpentine  and  other  orcanic  solvents.  It  appears 
to  be  suitable  for  application  as  an  adhesive,  and  also  as  a 
varnish. — £.  W.  L, 


Fvntxtmia  dastica  [caoutchouc] ;    Influence  of  the  method' 
of  coagulation  on  the  physical  and  chemical  'properties 

of .     r.  Schidrowitz  and  F.  Kaye.     India  Rubber 

J.,  1907,  34,  377. 
A  SAMPLE  of  Funtumia  dastica  latex  was  coagulated  in 
various  ways  and  the  rubbers  obtained  were  tested,  with- 
the  results  given  in  tlie  following  table.  No.  1  was 
coagulated  by  heating  to  75*^  C.  and  was  washed  with 
warm  water  before  pressing.  No.  2  was  boiled,  pressed' 
lightly,  and  boiled  with  fresh  water.  No.  4  was  treated 
with  ammonium  oxalate  (when  no  coagulation  took  place), 
diluted,  and  warmed  with  calcium  chloride.  No.  C  was 
coagulated  with  acetone.  No.  7  was  simply  diluted  with- 
five  parts  of  water,  M-hen  the  caoutchouc  "  creamed  "^ 
out.  No.  9  was  diluted  with  five  parts  of  10  per  cent, 
calcium  chloride  solution  (when  no  creaming  occurred) 
and  eventualh'  coagulated  by  warming  with  amnionium 
oxalate.  No.  11  was  treated  as  No.  2  and  then  extracted 
with  a  resin  solvent.  No.  X.  was  coagulated  by  exactly 
neutralising  the  somewhat  acid  latex  with  alkali.  The 
coagulated  rubbers  were  pressed  and  dried  in  vacuo  ab 
40°  C. 


No.  1. 

No.  2. 

No.   4. 

No.   6. 

No.   7. 

No.   9. 

No.  11. 

No.  X. 

Yield  of  rubber,  calculated  to  dry  resin-free  article 

47 

47 

— 

47 

46 

51 

43 

about 
40 

1-03 

0-92 

0-78 

0-95 

0-56 

- 

1-12 

, . 

Matetare  (a't'-r  partial  dr>iiig) 

7-90 

n-51 

10-64 

7-91 

12-64 

1-20 

0-46 

— 

lliiiln_  rrfened  to  original  rubber 

6-77 

616 

5-60 

6-19 

6-56 

5-20 

1-74 



7-34 

7-82 

6-27 

6-67 

7-50 

5-30 

1-74 



Caootchoar 

84-9 

80-6 

77-6 

8.5-4 

80-9 

91-9 

94-3 

- 

Dirt  and  insoluble 

0-64 

1-73 

6-10 

0-43 

— 

1-76 

3-54 



MotJt*  tr-iuile  strength,  in  grins,  per  Bq.  mm 

120 

190 

150 

117 

190 

— 

- 

- 

Drj*  t.  n»il.?  strength 

- 

293 

392 

217 

290 

220 

364 

384 

MoUt*  elongation    

6-0 

4-25 

4-4 

3-8 

5-6 

— 

- 



nry»   »lnn|pitlnn 

- 

5-0 

6-0 

5-5 

6-4 

4 

6-6 

4-8 

Bflrilency  (dry*) 

66 

57 

80 

94 

54 

100 



Tbe  flgnrea  in  the  flrat  seven  horizontal  columns  denote  percentages. 

"  The  "  moist "  tensile  strengths  were  determined  on  the  rubber  as  analysed  ;   the  "  dry  "  tensile  strengths  on  rubber  which  had. 
been  dried  (antil  qait«  clear;  in  vacuo  at  40*  C. 


Drying  regetabU  oils  7   Oxidation  of 
See  XII. 

Patexts. 


S.  Fokin. 


Fat^.    oUa,     rrxinA,    vaxea,    and     analogous    substances ';, 

M'th^  f.f  Ufaehintj .     Vcr.   Cliem.   Werke  A.-G., 

Fr.  Pat.  37>4,ol5,  June  6,  1907.     <S'ee  XII. 

Com  (maizt)  cobn  ;    Vliliiation  of .     J.  Pr^gent.     Fr. 

Pat.  378.322.  Aug.  6,  1006. 
Thb  roH-  ar»«  r^df!«*»»d  to  n  granular  or  powdered  condition, 
and  t"  u-eful  a.1  a  sul>htitute  for  cork 

taipK  n  thr-  manufacture  of  linoleum. 

Wbei*   1...  -.I'-.,  chalk,  cement,  and  gelatin. 

the  powd*  r  'Iff   may   be  prcH.sed  in   moulds   of 

•OjdMiR'!  nV.  P.  S. 

(O— INDIA-RUBBER.  &c. 

Rmbh*.T-bf firing  trr.t  of  Tonkin  ;    A  nevdy-discf/vereA . 

DalMrd  and  Kberhardt.     Compt.  rend.,  1007, 146,  631  — 

Tl»«  only  native  mbUr  tff-.-  liitherto  found  in  Tonkin, 
wher*  it  '-  iiumVrs,  in  <ji  the  order 

yfi-rrnfffif  authors  nn  a  Bleekrodtn 

li.    lonkinrnsis.     Other 

found  in   Homco  and  in 

'■'  •    ■ .  ■ .   n  m  rubU-r  a.i  that  of  Hevea, 

""'f!  ♦''    '  luft  i«t  fttated  to  be  equal  to 

th*t  of  th'  A.  C. 


Under  "  resiliency  "  the  authors  understand  the  original 
length  of  the  test-piece  expressed  as  a  percentage  of  its 
length  at  the  breaking  strain,  measured  24  hours  after 
the'test.— W.  A.  C. 
Lease  of  Government  rubber  plantation  in  Burma.     Bd.  of 

Trade  J.,  Oct.  24,  1907.  [T.R.] 
The  lease  of  the  Government  rubber  plantation  at  Mergui, 
Tenasserim,  Lower  Burma,  is  offered  for  sale  for  a  period 
of  30  years  with  the  right  to  renewal  for  a  further  period 
of  20  years.  The  area  to  be  leased  is  planted  with  rubber 
and  is  estimated  to  cover  1,897  acres,  on  which,  it  is 
believed,  some  340,000  rubber  trees  {Ilevea  Draziliensis) 
are  now  alive.  Of  these  trees  some  3,000  are  over  six 
years  old,  and  of  these  more  than  3000  are  over  2  feet  in 
girth.  A  memorandum  giving  full  particulars  and  a 
copy  of  the  agreement  the  purchaser  will  bo  expected  to 
enter  into,  can  be  obtained  on  application  to  the  Chief 
Conservator  of  Forests,  Burma. 

Patents. 
Vulcanised  rubber  ;•    Process  of  redaiming  scrap  or  waste 

.     o.  A.  Wheeler,  Austin.  111.,  Assignor  to  F.  W. 

Garlick,  C.  I.  Bear,  and  W.  A.  Vail,  ("hicago,  111.     U.S. 

Pats.  866,758  and  860,759,  Sept.  24,  1907. 
The  old  rubber  htock,  finely  divided  and  freed  from 
fibre  and  other  foreign  matter,  is  forced  through  a  narrow 
pifx;  or  pascagc,  where,  air  being  excluded,  a  stream  of 
lieated  fluid  such  as  superheated  steam,  without  oxidising 
the  particles  of  rublxtr,  quickly  heats  them  to  the  point 
of  plasticity  and  coherence.  I'assing  on,  the  plastic  mass 
in  quickly  cooled  and  formed  into  sheets. — S.  R.  T. 
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Gums  ;  Process  of  recovery,  devulcanisation  and  agglomera- 
tion of .     E.  a.  L.  Rouxeville.     Fr.  Pat.  378,251, 

Aug.  4,  1906. 

Use  is  made  of  the  similar  nature  and  properties  of 
natural  gums  and  the  terpene  hydrocarbons  and  deriva- 
tives to  substitute  the  latter  for,  or  mix  them  with  the 
gums  in  various  preparations,  in  proportion  and  kind 
according  to  the  product  desired.  Li  particular  the 
mixture  of  hydrocarbons  (cymene,  terebene,  camphene, 
etc.)  described  in  Fr.  Pat.  356,716  of  1905  fthls  J.,  1906, 
83)  may  be  employed,  the  rubber  being  finely  divided, 
intimately  mixed  with  the  hydrocarbons,  and  heated  at 
140°  C.  The  resulting  material  is  practically  a  new  gum 
and  can  be  vulcanised  in  the  usual  way.  From  such  a 
mixture  the  siilphur  may  be  extracted  by  maceration  with 
carbon  bisulphide,  followed  by  hot  strong  sodium  car- 
bonate. The  latter  produces  an  emulsion  which  may 
be  cleared  with  alum  or  a  weak  acid,  any  loading;  or  inert 
matter  introduced  in  manufacture  being  at  the  same  time 
precipitated.  Or,  the  hydrocarbon  mixture  may  be 
dissolved  out  with  acetone,  in  which  the  natural  gums  are 
insoluble.— S.  R.  T. 

Rubber  ;■    Plastic  substitute  for .     B.   Sauton.     First 

Addition,  dated  Oct.  15,  1906,  to  Fr.  Pat.  378,465, 
Aug.  10,  1906.  (See  Eng.  Pat.  27,616  of  1906;  this  J., 
1907,  1100.) 

To  the  plastic  composition  of  glycerin  and  gelatin,  claimed 
in  the  principal  patent,  textile  materials,  preferably  as 
short  fibres,  are  added  while  the  mass  is  still  liquid,  thus 
preventing  tension  of  the  elastic  material  without 
diminishing  its  compressibility. — S.  R.  T. 

Elastic  material  similar  to  rubber,  and  process  of  manu- 
facturing   the    same.     L.     Roland.     Second    Addition, 
dated    May  22,   1907,  to    Fr.    Pat.   364,075,  Mar.    13, 
1906  (this  J.,  1906,  895  ;    1907,  539). 
Ix   making   an   elastic    material    from   glycerin,    gelatin, 
chromic  acid,  and  sugar  by  the  process  described  in  the 
main   patent   {lor.   cit.),   an   increase   of  tensile  strength 
is  said  to  be  obtained  by  adding  at  the  frothing  stage, 
a  solution   of  caoutchouc,  or  such  oils  as  rape  oil  and 
linseed  oil,   which  thicken  when  heated  and  produce  a 
brown  finish  on  vulcanising. — S.  R.  T. 


XIV.— TANNING,   LEATHER,   GLUE,    SIZE. 

Chrome  leather  ,•    Neutralisation  of .     P.   Kauschke. 

Collegium,  1907,  354—355,  357—365. 
Complete  neutralisation  is  readily  obtamed  by  means  of 
sodium  carbonate,  but  its  employment  alone  is  likely  to 
cause  damage,  owing  to  the  liberation  of  carbonic  acid  in 
the  skin  fibres.  Sodium  phosphate  Ls  better  and  also 
preferable  to  borax,  since  less  is  required  and  less  free  acid 
is  liberated.  It  is  also  easier  to  detect  and  titrate  in  the 
liquors  than  the  liberated  boric  acid.  The  two  may  be 
advantageously  combined,  and  as  the  result  of  experi- 
ments, the  author  recommends  the  following  process  of 
neutralisation.  100  kilos,  of  the  leather  are  worked  in  a 
drum  for  half  an  hour  with  a  solution  of  2-25  kilos,  of 
sodium  phosphate  in  100  litres  of  water  at  a  temperature 
of  25°  C.  The  liquor  is  then  drawn  off  and  the  leather 
worked  for  a  further  quarter  of  an  hour  in  a  solution  of 
sodium  bicarbonate  (50  grnis.  per  litre)  at  the  same  tem- 
perature.— S.  R.  T. 

Patents. 

Tanning  extracts  [with  waste  sulphite-cdlulose  lyes]  ;  Manu- 
facture of ,  and  tanning.     D.  Stewart.     Eng.  Pat. 

5438,  Mar.  6,  1907. 
Tanning  materials  are  extracted  with  filtered  waste  paper 
pulp  sulphite  liquors,  the  ash  of  which  does  not  contain 
more  than  6  per  cent,  of  iron.  The  extract  is  allowed  to 
stand  in  a  settling  tank  and  the  clear  liquor  concentrated. 
Oxalic  or  other  suitable  acid  may  be  added  to  increase  the 
bleaching  effect  of  the  sulphites. — S.  R.  T. 


Skins ;     Depilation    and    soaking    process   for    .     J. 

Morel  and  P.  Sa\ngny.     Fr.  Pat.  378,425,  Aug.  9,  1906.  _, 

SuLPHiTRETTED  compounds  of  antimony  (such  as  sulpho- 
antimonates  and  sulphoantimonites  of  the  sulphides  of 
the  alkalis  and  alkaline-earths)  either  alone  or  mixed  are 
employed.  Soft  skins  are  treated  with  a  solution  (1  to  10 
per  cent.)  of  sulphoantimonate  of  sodium  sulphide, 
stronger  solutions  being  used  for  hard  skins.  The  time 
of  contact  varies  with  the  nature  of  the  skin  and  the 
concentration  of  the  solution. — S.  R.  T. 

SHns ;    Apparatus  for  tanning  .     P.   Pons  and  A. 

Boglio.     Fr.   Pat.   378,613,   Aug.   16,    1906. 

The  apparatus  consists  of  a  series  of  connected  vats  in 
which  the  skins  are  suspended,  without  touching,  and 
through  which  the  tanning  liquor  circulates,  entering  at 
one  end  of  the  series  and  leaving  at  the  other.  A  trough 
is  provided  alongside  the  vats,  so  that  any  one  of  the 
latter  can  he  thrown  out  of  action  without  interrupting 
the  work  of  Ihe  others.  The  circulation  of  the  tanning 
liquor  is  maintained  by  means  of  a  pump  which  transfers 
the  liquor  from  a  cistern  at  the  end  of  the  series  to  one 
placed  at  a  higher  level  at  the  beginning. — S.  R.  T. 

Leather,   varnished  and  mvlli-coloured  ;    Manufacture  of 

.      Gebr.   Feldmann  and  H.  Feldmann.     Fr.  Pat. 

378,643,  Juno  8,  1907. 

Leather,  prepared  in  the  usual  marmer,  is  covered  with 
an  opaque  colour,  obtained  by  mixing  a  colouring  matter 
with  a  lacquer,  and  then  dried.  The  surface  is  then 
completely  covered  with  a  second  colour  of  a  similar 
nature.  While  still  moist,  the  colour  of  the  projection.s 
of  the  grain  is  then  removed  by  rubbing,  after  which  the 
leather  is  re-dried  and  if  desirable,  re-vamished. — S.  R.  T. 

Insulating  compoiition  [from  spent  tan] ;    Manufacture  of 

an ,  and  articles  resembling  vulcanite.     C.  Matter. 

Eng.  Pat.  14,395,  June  23.  1906.     See  XIA. 

XV.— MANURES,    &c. 

Calcium    cyanamide    and    other     nitrogenous    manures  j 

Experiments  icith .    Volhard.     Biedermann's  Centr., 

1907,  36,  653—661. 

The  writer  has  collated  the  conclusions  recorded  by 
several  observers  as  the  result  of  their  experiments 
regarding  the  manurial  value  of  calcium  cyanamide. 
H.  Immeudorf  (Mitt,  deutschen  Landw.,  1907,  [9].  93) 
finds  that  calcium  cyanamide  i«  quite  unsuitable,  and 
even  injurious,  for  use  with  acid  humus  and  light  sandy 
soils.  For  all  other  soils,  particularly  those  rich  in  lime 
and  well  supplied  with  farm-yard  manure,  the  use  of 
calcium  cyanamide  is  advantageous.  The  substance 
should  be  ploughed  into  the  soil  3  or  4  days  before  the 
seed  LS  sowti  ;  it  must  not  be  used  as  a  top  dressing. 
H.  Schmoger  (Mitt,  deutschen  Landw.,  1907  flO],  103) 
observed  that  oats  and  potatoes  grew  well  on  soil  manured 
with  calcium  cyanamide,  no  injurious  effect  being  noticed. 
The  cyanamide  appeared  to  have  nenrly  the  same  manurial 
value  as  ammoiiium  siilphate,  but  neither  were  &n 
efficient  as  sodium  nitrate  (Chili  saltpetre).  F.  Mach 
(FiJhling's  Landw.  Zeit..  1906,  [24],  830)  in  his  fir-^t  experi- 
ments  found  that  calcium  cyanamide  wa*  only  about 
40  per  cent.  a.s  valuable  as  sodium  nitrate,  but  later 
experiments  gave  th*-  same  value  for  both  of  these 
manures.  B.  Schulze  (Fiihling's  l>andw.  Zeit.  1907, 
[5],  145)  concludes  from  his  expcrinunts  that  nitric 
nitrogen  is  mo-;t  readily  taken  up  l)v  jilnut-  ;  then  comes 
animoniacal  nitrogen,  and  lastly  cyanamide  nitrogen. 
Plants,  however,  appear  to  differ  i:i  their  power  of 
absorbing  nitrogen  from  these  manures.  He  also  finds 
that  a  top  dressing  of  cyanamide  Ls  injurio-is  to  plants. 
W.  Schncidewind  (Landw.  Wochenschr.  Sachsen,  1907, 
[9],  87)  states  that  calcium  cyanamide  is  almo-t  as  good 
a  manure  for  potattx-  as  sodium  nitrate.  M.  Geriach 
(Landw.  Central bl.,  1907,  [41)  found  that  cyanamide  is 
either  converted  by  soil  bactt-ria  into  "irra  and  ammonia, 
and  later  into  nitric  acid,  or  Ls  changed  by  chemical 
action  into  dicyandiamide  ;  the  latter  substance  haw  nc 
value    as    a    manure    and    is    injurious    to    plants.     Von 
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Feilitten  (I^nd'w.  Presse.  1007)  has  studied  the  values  of 
culoimn  cyanamidc  ami  Norwegian  calcium  nitrate. 
The  former  when  applied  to  sandy  or  clay  .<oils  Avas  almost 
as  potxl  a  manure  as  ammonium  salts  for  cultivating 
oats,  Iwirley.  wheat,  and  potatoes,  but  it  is  inferior  to 
manures  containing  nitric  nitrogen.  Cjanamide  was 
practically  valueless  when  added  to  decomposed  ix?aty 
soils.  Other  experiments  shoved  that,  on  account  of 
its  purity,  calcium  nitrate  frequently  gave  better  results 
than  Chili  saltpetre  :  its  only  objection  is  that  it  is 
e.\tremelv  deliquescent.  (See  also  this  J.,  1907,  478 
and  1059.)— W.  P.  S. 

Tobacen  ;    Bflation  of  the  composition  of  the.  leaf  to  the 

burning  qualities  of  W.  W.  Garner.     Bureau  of 

Plant  Industry,  U.S.  Dept.  of  Agric.  Bull.  No.  105, 
1907. 
Bt  the  term  "  burning  qualities  "  is  understood,  in  general, 
the  tire-holding  capacity  of  the  tobacco,  t.e..  the  length 
of  time  it  will  continue  to  bum,  the  evenness  and  com- 
pleteness of  the  buminc.  and  the  character  (colour  and 
firniness  or  cohesivenessj  of  the  ash.  It  is  found  that  the 
fire-holding  capacity  depends  chiefly  on  the  content  of 
potassium  salt^  of  organic  acids.  Lime  does  not  greatly 
affect  the  fire-holding  capacity,  but  is  an  essential  factor 
in  the  production  of  a  good  ash.  A  large  proportion 
of  maRnesia  has  an  injurious  effect  on  the  fire-holding 
capacity  of  the  tobacco.  Chlorine  and  sulphates  are 
also  hnrm^ll,  but  the  former  is  seldom  present  in  sufficient 
quantity  to  do  much  injury,  and  the  effect  of  sulphuric 
acid  is  less  marked  when  it  is  present  only  as  potassium 
sulphate.  The  organic  constituents  of  tobacco  have 
little  influence,  with  the  exception  of  the  so-called  tarry 
acids  and  the  proteids.  which  are  generally  believed  to 
injuriouBly  affect  the  burning  qualities.  It  would  appear, 
therefore,  that  in  order  to  improve  the  burning  qualities 
of  tobacco,  efforts  should  be  made,  by  breeding,  by 
improved  methods  of  production,  and  by  the  use  of 
fertilisers,  to  obtain:  (1),  A  relatively  high  content  of 
pota<^«ium  combined  with  citric  and  malic  acids,  with  a 
minimum  amount  of  inorganic  salts,  especially  chlorides 
and  sulphates  ;  (2),  a  moderate  content  of  lime  ;  (3),  a 
comparatively  small  percentage  of  magnesia  ;  and  (4),  a 
low  content  of  organic  nitrogenous  compounds.  Potas- 
sium carbonate  would  be  an  ideal  potash  fertiliser  for 
tobacco,  but  for  its  high  cost  and  its  strong  alkaline 
reaction.  Potassium  siiicate,  which  is  free  from  this 
latter  objectionable  property,  would  be  a  valuable  fertiliser 
if  it*  potassium  could  be  rendered  available.  Magnesia 
should  only  be  applied  in  thp  form  of  magnesium  carbonate. 
The  proportion  of  organic  nitrogenous  constituents  is 
greau-*t  m  tobacco  of  rank  growth,  produced,  e.g.,  by  the 
xv^  of  exce.-sive  quantities  of  nitrogenous  fertilisers, 
e«y»-<-ially  during  the  later  stages  of  Growth.  The  per- 
centage of  proteids  decreases  rapidly  during  the  ripening 
pror-f'^s,  ana  th**  tobacco  should  therefore  not  be  harvested 
aniil  the  leaf  in  well  matured. — A.  S. 

Patents. 

Peai   and   ptat-bfiga ;     Process   for   trealinq [isitre 

beds}.  A.  Miintz  and  A.  C.  Girard.  First  Addition, 
d«t»>d  April  23.  1W7.  to  Fr.  Pat.  377,711,  July  18,  1906 
(th»  J.,  H>07,  1100). 

The  peat,  tnrorpf«-ated  with  chalk,  a  little  calcium  phos- 

phat»-.  and  a  <<nffif-imny  of  water,  i<»  made  into  a  stack 

•'•rial    from    an    active    nitre    lx;d. 

•       in    added,    and    the    tempf-rature 

-   -      -'-  -T'  ('.,  until  nitrification  is  complete 

(about  I  month).     After  wa.'.hing  oiit  the  calcium  nitrate, 

th*  y^  TTiy  hf  r^i^on-Htnicted.     If  the  peat  is  not  too 

an  be  mad«»  continuous  by  forming 

n-itnict^d  bcdo,  each  on  a  foundation 

' ''  solution  it  fed  on  automatically 

'  d  to  increase  in  strength  and 

:.ing  at  the  end   of  the   montli 

1UM>  litres!  (7'5  jp-mw.   of  ammonium  "tulphate   per  litre) 

r*'"  "^    »"    "f  peat  per  24  houn.     The  calcium  nitrate: 

from    each    br-d    into    a    corrcsyxinding 

'■•    it    in    treat/>d    with    mom    ammonium 

.., . -i. ,  „u  ..  Uic  precipitat<;d  calcium  Hulphate  allowed 


to  settle,  the  clear  liquid  being  transferred  to  an  upper 
reservoir  feeding  the  beds.  More  chalk  is  added  as 
required. — F.  Sodn. 

Ammonia  ;:    Transformation  of  the  nitrogen  of  peat  into 

.     M.  L.  Gaillot  and  P.  Brisset.     First  Addition, 

dated  May  21,  1907,  to  Fr.  Pat.  375,792,  Mar.  15,  1907 
(this  J.,  1907,  925). 
A  SPECIAL  kiln  is  described  for  combustion  of  the  peat. 
The  material  passes  from  a  hopper  into  the  distillation 
chamber,  the  bottom  of  which  consists  of  a  grate,  through 
which  the  hot  coke  is  mechanically  shaken  into  a  lower 
chamber  supplied  with  air,  whore  it  is  incinerated,  before 
passing  into  the  ash-pit  below.  Tlie  hot  and  dry 
ammoniacal  gases  from  the  incineration  chamber  are 
led  into  the  absorption  tower  near  the  base,  the  moist 
tarry  gases  from  the  distillation  chamber  being  made 
to  enter  at  a  higher  level.  A  series  of  perforated  shelves, 
each  of  which  can  be  turned  on  its  axis,  is  provided  in 
the  tower,  and  by  this  means  solid  absorbents,  such  as 
peat  saturated  with  sulphuric  acid,  may  pass  down  the 
tower  from  shelf  to  shelf,  and  meet  the  ascending  gases. 
A  claim  is  made  for  the  production  of  these  nitrogenous 
manures,  such  as  enriched  peat. — F.  Sodn. 


XVI.— SUGAR,   STARCH,    GUM,    &c. 

Starch  ;•    Action  of  nitric  acid  on .     A.  Doroschewski 

and  A.  Rakowski.     J.  Russ.  Phys.-Chem.  Ges.,   1907, 
39,   427—439.     Chem.   Zentr.,   1907,  2,   1325—1326. 

The  authors  studied  the  effect  of  0'2-,  0-4-,  and  0'6-normal 
solutions  of  nitric  acid  on  the  hydrolysis  of  starch  (6  grms. 
per  100  c.c.  of  liquid),  the  mixtures  being  heated  in  sealed 
tubes  at  98°  C.  The  progress  of  the  hydrolysis  was 
followed  by  polarimetric  observations,  and  it  was  found 
that  the  velocity-constant,  calculated  for  a  unimolecular 
reaction,  increased  regularly  up  to  a  certain  limit,  which 
is  characteristic  for  reactions  with  intermediate  stages. 
The  final  stage  of  the  hydrolysis  is  a  unimolecular  reaction. 
The  time  required  for  the  complete  hydrolysis  of  the 
starch  is  inversely  proportional  to  the  concentration  of 
the  acid,  being  20  hours  for  0-2-N  acid,  10  hours  for 
0'4-iV^,  and  5  hours  for  O'6-jV  acid.  The  factor  for  the 
calculation  of  dextrose  into  starch  is  0-907  according  to 
the  authors'  results,  the  theoretical  factor  being  0'900. 
The  hydrolysis  proceeds  most  evenly  with  0*2 — O-A-N 
nitric  acid,  but  for  analytical  purposes,  0*6-iV^  acid  can  be 
used  without  any  appreciable  error.  With  acid  of 
greater  concentration,  oxidation  occurs.  From  the 
reaction-products  the  authors  prepared  four  osazones, 
of  which  one  is  dextrosazone,  and  another  a  monosazone 
(hexosazone)   melting  at  214°  C. — A.  S. 

Cassava  ;■  its  content  of  hydrocyanic  acid  and  starch,  and 
other  properties.  C.  C.  Moore.  U.S.  Dept.  Agric. 
(Bureau  of  Chemistry),  Bull.  No.  106,  1907. 

An  account  is  given  of  the  study  of  different  varieties  of 
cassava,  more  especially  with  regard  to  their  content  of 
hydrocyanic  acid  and  of  starch.  For  the  determination 
of  the  hydrocyanic  acid,  the  fresh  tuber  was  puljied,  and 
540  grms.  of  the  pulp  heated  gently  in  an  enamelled  iron 
retort  until  the  hydrocyanic  acid  was  completely  expelled. 
The  evolved  vapours  were  absorbed  in  potassium  hydroxide 
solution,  which  was  subsequently  treated  with  excess  of 
sulphuric  acid  and  distilled,  the  liberated  hydrocyanic 
acid  being  absorbed  in  water  containing  aboiit  5  c.c.  of 
A'/ 10  potassium  hydroxide  solution,  and  the  cyanide 
titrat(Hl  with  AyiO  silver  nitrate  solution  while  the 
distillation  was  proceeding.  In  a  large  number  of  varieties 
examined,  the  percentage  of  starch  (on  the  dry  substance  i 
ranged  from  40  to  82,  whilst  the  content  of  hydrooyaiu' 
acid  varied  between  0-002  per  cent,  in  the  coniiiioii 
Morida  variety,  known  as  "  Florida  Sweet,"  and  0-03  \xr 
cent,  in  the  most  common  bitter  variety,  known  as 
"  White  Top"  ;  there  was  no  marked  line  of  distinction 
between  the  sweet  nnd  bitter  varieties  with  respect  to 
the  content  of  hydrocyanic  acid.  The  greater  proportion 
of  the  hydrocyanic  acid  aj)pears  to  be  pre';(;nt  in  (he  jieel 
and  baric  of  the  tuber,  a  peeled  root  of  an  extreme  bitter 
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variety  of  cassava  containing  no  more  hydrocyanic  acid 
than  a  whole  root  of  an  extreme  sweet  varietv.  In  accord 
with  this  statement,  it  is  found  that  the  smaller  the  root, 
the  higher  is  the  relative  content  of  hydrocyanic  acid' 
the  proportion  of  peel  being  higher  in  a  small  root.  There 
appears  to  be  no  relation  between  the  percentages  of  starch 
and  of  hydrocyanic  acid.  Field  experiments  tended  to 
corroborate  the  general  belief  that  all  varieties  of  cassava 
growTi  in  Florida  eventually  become  sweet,  i.e..  contain 
a  very  low  percentage  of  hydrocyanic  acid.  The  most 
desirable  forms  of  tubers  are  the  cylindrical  and  the  oval. 
When  the  cassava  is  intended  for  the  manufacture  of  starch, 
it  is  recommended  that  the  tubers  be  ground  to  meal  and 
dried  in  the  air.  It  is  stated  that,  under  favourable 
conditions,  a  fine  white  meal  can  be  obtained  in  this  wav, 
which  can  be  kept  without  deterioration.  If  a  long  time 
is  required  for  drying,  the  meal  becomes  discoloured,  but 
this  is  not  objectionable  if  the  cassava  be  subsequently 
used  for  stock  feeding  or  for  the  manufacture  of  industrial 
alcohol. — A.  S. 

Patents. 

Beetroot   juice  ;    Process   for   the   extraction   of ,    by 

diffusion  and  pressure.     H.  Steckhan.     Fr.  Pat.  378,172, 
May  27,  1907. 

The  beetroot  slices  are  moved  through  a  number  of 
diffusion  tanks  by  means  of  screw  conveyors,  the  move- 
ment of  the  slices  being  in  the  opposite  direction  to  that 
of  the  extracting  liquid.  The  tanks  are  placed  in  steps, 
«ach  one  being  higher  than  the  preceding  one,  and  the 
slices  are  raised  from  one  tank  to  the  next  by  a  screw 
which  at  the  same  time  compresses  them,  so  that  most  of 
the  juice  is  removed  before  the  slices  fall  into  the  next 
higher  tank.— W.  P.  S. 

Beetroot  juice  ;  Process  and  apparatus  for  extracting , 

by  diffusion.     K.  Philipp.     Fr.  Pat.  378,175,  May  27, 
1907.     Under  Int.  Con  v..  May  28,  1906. 

The  beetroots  are  pulped,  and  allowed  to  fall  into  a 
vertical  cylindrical  vessel  where  they  are  mixed  with 
juice  drawn  from  a  second  vessel.  The  pulp  and  juice  are 
pumped  from  the  first  vessel  into  the  bottom  of  the  second, 
the  latter  being  supplied  with  water  from  an  upper  reser- 
voir. The  pulp  leaves  the  top  of  the  second  cylinder,  and 
is  conducted  to  presses  where  the  juice  is  removed  and 
returned  directly,  or  indirectly,  to  the  second  vessel. 
The  concentrated  juice  drawn  from  the  bottom  of  the 
second  vessel  is  heated  before  being  mixed  with  the 
freshly  introduced  beetroot  in  the  first  vessel.  The  end 
of  the  pipe  leading  from  the  second  to  the  first  vessel  is 
covered  with  a  sieve,  another  sieve  being  placed  before 
the  outlet  provided  in  the  first  vessel,  for  the  fully  concen- 
trated juice.— W.  P.  S. 
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Malt  analysis  ;   Unified  method  of  commercial .   Woch. 

f.  Brau.,  1907,  24,  533—534. 

The  brewing  research  stations  at  Berlin,  Hohcnheim, 
Munich,  Niirnberg,  Weihenstephan,  Vienna,  and  Ziirich 
have  adopted  a  uniform  scheme  for  the  commercial 
analysis  of  malt,  the  details  of  which  are  described. 
Samples  from  bulk  must  be  taken  from  different  parts 
and  samples  from  sacks  must  be  taken  from  10  per  cent, 
of  the  packages  ;  all  samples  are  then  to  be  averaged 
and  stored  in  air-tight  bottles.  For  analysis,  500  grms. 
are  to  be  sent,  reference  samples  being  retained  for  two 
months.  Before  analysis,  only  coarse  impurities  may  be 
removed  and  the  fact  is  to  be  noted ;  foreign  seeds  and  dust 
must  be  left  in.  For  chemical  analysis,  55  grms.  are 
passed  twice  through  a  rapid  grinding  mill  which  produces 
85  per  cent,  of  meal  in  the  first  passage,  and  4  grms.  of 
the  meal  are  weighed  out  at  once  for  the  determination  of 
moisture.  This  portion  is  dried  for  2 — 1  hours  at  a 
temperature  of  104° — 105°  C.  For  ma.shing,  50  grnis.  of 
the  meal  are  weighed  out  into  a  tared  beaker  and  covered 
with  200  c.c.  of  water  at  45° — 47°  C,  the  mash  being 
stirred  mechanically  ;  after  half  an  hour  at  45°  C,  the 
temperature  is  raised  during  25  minutes  to  70°  C,  then 


100  c.c.  of  water  at  70°  C.  are  added.  The  first  test  for 
saccharification  is  made  10  minutes  after  arriving  at 
70°  C.  and  is  repeated,  if  necessary,  at  intervals  of  5 
minu_tes.  After  1  hour  at  70°  C,  the  mash  is  quickly  cooled 
to  17°  C.  and  its  weight  is  made  up  to  450  grms.  with 
water.  The  wort  is  filtered  off  through  a  dry  filter, 
and  it  is  noted  whether  it  runs  quickly 'or  slowly.  The 
density  is  determined  at  17o°  C.  bv  the  pyknometer,  and 
the  extract  is  calculated  by  Balling  s  tables  :  differences 
of  0-8  per  cent,  of  extract  are  allowable.  The  colour  of 
the  laboratory  wort  is  compared  with  A'/IO  iodine 
solution  or  alternatively  with  Brand's  colour  bottles. 
The  mechanical  analysis  includes  determinations  of  the 
hectolitre  weight  by  the  German  official  giain  balance, 
the  result  bemg  reported  without  corrections,  the  weight 
per  1,000  corns  corrected  to  dry  substance,  mealiness' of 
endosperm  by  means  of  a  farinatome,  with  statement  of 
percentages  of  mealy,  white,  yellow  and  bro\vn  corns. 
The  acrospire  development  is  not  recorded. — J.  F.  B. 

Aspergillus  ori/zae  ;  Formation  of  acid  by .     K.  Saito. 

Bot.  Mag.,  1907,  21,  6  ;    Z.  ges.  Brauw.,  1907,  30,  520. 

From  rice  liquefied  by  means  of  Aspergilljis  oryzae,  the 
author  has  separated  a  crystalline  acid  which  is  apparently 
5-resorcylcar  boxy  lie  acid"  The  same  acid  is  formed  by 
this  organism  from  dextro.se,  maltose,  sucrose,  galactose 
or  glycerol,  but  not  from  mannitol.  In  nutrient  media, 
the  carbonaceous  and  nitrogenous  constituents  of  which 
consist  only  of  protein,  Witte's  peptone,  or  asparagine,  an 
alkaline  reaction  is  obtained  with  this  organism  and  the 
above  acid  cannot  be  detected. — T.  H.  P. 

Acetic  bacteria  ;  J.ncrea-^e  of  the  oxidising  action  of by 

ferrous  and  manganous  salts.  F.  Rothenbach  and  W. 
Hoffmann.  Deut.  Essigind.,  1907,  11,  125 ;  Z  ges 
Brauw.,  1907,  30,  519—520. 

When  grown  in  alcoholic  liquids  containing  0-1  grm. 
of  manganous  or  ferrous  sulphate  [per  100  c.c], 
cultures  of  B.  ascendens,  B.  rancens,  B.  aceii  and  B. 
KUlzingianum,  which  have  been  gradually  acclimatised 
to  the  above  proportions  of  these  salts,  produce  more 
acetic  acid  than  when  no  manganous  or  ferrous  salt  is 
present.— T.  H.  P. 

Wines  ;   Determination  of  the  principal  acids  in  ,  in 

presence  of  alcohol  and-  glycerol.     A.   Heiduschka  and 

I       G.  Quincke.     Arch.  Pharm.,  1907,  245,  458 — 161. 
A  scheme  is  proposed  for  the  determination  of  acetic, 

i  lactic,  tartaric,  malic  and  succinic  acids  together,  in 
presence  of  glycerol  and  alcohol.  Fifty  c.c.  of  the  liquid 
are  neutralised  with  barium  hj'droxide  and  evaporated 
to  15  c.c,  care  being  taken  that  the  solution  remains 
neutral.  The  residue  is  washed  into  a  measuring  cylinder, 
and  alcohol  is  added  until  the  liquid  contains  80  per  cent, 
by  volume.  The  precipitate  is  filtered  off  and  washed 
with  alcohol  of  the  siime  strength.  The  filtrate  contains 
barium  acetate  and  lactate  together  with  the  gl3-cerol. 
The  alcohol  is  evaporated  and  the  glycerol  is  distilled  off 
under  vacuum  from  a  portion  of  the  solution.  This 
glycerol  is  determined  in  the  distillate  by  oxidation  by 
potassium  bichromate  according  to  Hchner's  method. 
The  original  solution  is  oxidised  in  a  similar  manner, 
and  the  lactic  acid  is  calculated  from  the  difference 
between  the  two  results.  The  insoluble  barium  s;\lts  are 
decomposed  by  20  c.c.  of  dilute  sulphuric  acid,  and  the 
solution  is  made  up  to  100  c.c.  with  alcohol  and  filtered. 
To  80  c.c.  of  the  filtrate  are  added  0-5  c.c.  of  a  20  per  cent, 
solution  of  potassium  acetate,  15  grms.  of  powdered 
potassium  chloride,  and  2  c.c.  of  glacial  acetic  acid  ;  after 
12  hours  the  se;)arated  potassium  bitartrate  is  filtered  off 
and  titrated  in  the  usual  way.  The  alcohol  is  removed 
from  the  filtrate  and  the  malic  acid  is  determined  by 
titration  of  the  hot  solution  witli  permanganate  in  pres*mc"e 
of  sulphuric  acid.  The  .succinic  acid  is  not  o.xidised  by 
permanganate  and  is  extracted  by  ether  from  the  residue 
after  evaporation  with  .sand.  The  acetic  acid  and  the 
alcohol  are  determined  by  known  methods,  with  the 
exception  that  tlie  liquid  is  neutralised  before  distilling 
off  the  alcohol,  and  the  latter  is  determined  by  oxidation 
in  the  same  way  as  the  glycerol. — J.  F.  B. 
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Patents. 

Malting ;    Apparatus  for  .     E.   G.   Adlam,   Bristol. 

Eng.  Pat.  8S0O,  April  16,  1907. 
Thb  apparatus  consists  of  a  number  of  grain  containers, 
arraiieetl  in  vortical  series,  each  having  an  endless 
traveiling  web  which  acts  as  a  conveyor  for  the  grain. 
At  one  end  of  the  apparatus  is  an  elevator,  so  arranged, 
that  the  grain  is  carried  from  one  container  to  the  one 
next  above  it,  and  so  round  and  round  the  apparatus,  being 
meanwhile  subjected  to  aeration.  The  elevator  consists 
of  a  number  of  cups,  hung  so  that  the  grain  is  discharged 
at  an  angle  at  given  points  ;  the  cups  after  discharging 
return  to  a  normal  position,  this  movement  being  effected 
by  cranked  arms,  rollers,  and  roller  guides. — W.  P.  S. 

Beer  fermenting  and  apparatus  employed  therein.  C.  and 
E.  Rombaut,  Mont  St.  Amand  lez  Gand,  Belgium. 
Eng.  Pat.  5224,  March  4,  1907. 

SexFt.  Pat.  375,321  of  1907  ;  this  J.,  1907,  939.— T.  F.  B. 

Beer  ;   Chilling  and  carbonating  [apparatus  for] .     L. 

Mertens,     Wilk-broeck,     Belgium.     Eng.     Pat.     8372, 
April  10.  1907. 

Thi  apparatus  consists  of  two  or  more  cylindrical  vessels 
entirely  submerged  in  a  brine  tank,  this  tank  being 
provided  with  coils  (preferably  wound  round  the  cylinders) 
through  which  a  cooling  gas  is  circulated.  The  beer 
is  admitted  to  the  cylinders  through  suitable  pipes, 
carbon  dioxide  being  introduced  through  a  second  set 
of  pipes.  The  beer  and  gas  are  thoroughly  mixed  by 
means  of  screw  propellers  fitted  in  the  cylinders  and 
operated  from  the  outside  of  the  latter.  A  screw  pro- 
pellor  is  also  provided  for  stirring  the  brine.  The  cooling 
and  carbonating  may  be  carried  out  in  one  cylinder  while 
the  treated  beer  U  being  drawn  off  from  the  other  cylinder. 

— W.  P.  S. 

Soy  ;  Apparatus  for  breu-ing .     T.  Suzuki,  Sunamura, 

Japan.     Eng.    Pat.    9995,   AprU   30,    1907. 

8n  Fr.  Pat  377,294  of  1907  ;  this  J.,  1907, 1062.— T.F.B. 

Brewing:  Process  of .     H.  Breker.     Fr.  Pat.  378,154, 

May  25,  1907. 
The  wort,  after  saccharilication,  is  boiled  and  then 
cooled  to  a  temperature  jast  below  69°  C.  An  extract  of 
malt  rich  in  peptase  is  now  added  in  order  to  peptonise 
the  proteins  present,  the  liquid  being  afterwards  filtered 
at  a  Boitable  temperature.  The  cooling  of  the  boiled  wort 
may  be  effected  by  the  addition  of  cold  water. — W.  P.  S. 

Pitch  svbstitute  {for  bretrers]  and  process  for  making  the 
same.  K.  Riicker,  Assignor  to  Deuts.  Conservierungs- 
Ges.  f.  Nahrungs-  und  Genussmittel  Berlin.  U.S.  Pat. 
867.757,  Oct.  8.  1907. 

See  Fr.  Pat.  371,270  of  1906;  this  J..  1907,  336.— T.F.B. 

Musts  or  fruit  juices ;    Treatme.nt  of  preserved  .     C. 

Bonnard,    Paris.     F-ng.    Pat.     15,259,    July    2,    1907. 
Tndcr  Int.  Con  v.,  July  3,  1906. 

8ss  Fr.  Pat.  367.703  of  KK)6  ;  this  J.,  1906,  1168.— T.F.B. 


DistiOing  fermrntfJ  liquors  ; 
Watt.  San  Jose.  Cal.,  U.8.A 
1907. 


PrrKesM    of    .     J.    N. 

Eng.  Pat.  9444,  April  23, 


See  U.S.  Pat  851,718  of  1907  ;  this  J.,  1907,  630.— T.F.B. 
n-.i  ;-_  ^,„^    ^,^^    spirit,    jietroleum,    and    other 

<'r,mp.    Induftrieile   des    Pitrolew.     Yt. 

•,-  II,  \'M\-.     SeeL 


XVIII.     FOODS;    SANITATION;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(/!.)- FOODS. 

CoMoca  .•    its  content  of  hydrocyanic  arid  and  of  ulareh 
and  ether  properlies.     C.    C.    Moore.     See   XVI. 


Condensed  7nilk  ;   The  causes  of  "  bloiving  "  in  tins  of . 

G.  H.  Pethybridge.  Economic  Proc.  Roy.  Dublin 
Soc,  1906,  i;  [7],  306—320. 

Condensed  milk  contains  large  numbers  of  small  yeasts 
or  torulpp,  which  are  capable  of  causing  the  "  blowing" 
of  milk  in  the  tins.  Unlike  the  other  micro-organisms  in- 
milk,  these  small  yeasts  are  not  inhibited  in  their  activity 
by  increasing  concentration  of  cane  sugar ;  on  the 
contrary,  they  are  capable  of  fermenting  saturated 
solutions  of  cane  sugar  in  milk.  They  do  not  appear  to 
be  introduced  into  the  milk  with  the  cane  sugar,  since 
they  have  been  traced  back  to  the  sources  of  the  milk 
supply  in  sonic  cases.  Owing  to  the  darkening  in  colour 
of  the  milk  when  subjected  to  high  temperatures,  it  is 
not  practicable  to  destroy  these  yeasts  by  heat.  The  only 
method  by  which  to  ensure  freedom  from  "  blowing," 
appears  to  be  a  careful  supervision  of  the  milk  supply. 

— T.  F.  B. 

Protein  derivatives  ;   A  new  solvent  for . 

I.  Ostromysslensky.     See  XXIV. 

Sesame  oil ,;    Influence  of  rancidity  on  Baudouin's  test  for 
■ .     A.  Lauffs  and  J.  Huismann.      See  XII. 

Animal  fats  ';    Detection  of  some when  mixed  with 

other  animal  fats.     E.  Polenske.     See  XII. 

Patents. 

Margarine  ;•      Manufacture    of .     S.     Mitscherlich,. 

Bremen.  Germany.  Eng.  Pat  9015,  Apr.  18,  1907. 
Under  Int  Conv.'  Apr.  19,  1906. 

To  improve  the  flavour  of  margarine,  especially  with  a. 
view  to  causing  it  to  brown,  foam,  and  give  off  a  butter- 
like fragrance  when  used  for  cooking,  from  2  to  5  per  cent, 
of  certain  substances  are  added  to  it  in  a  chum  or  other- 
wise. Such  substances  are  mUk  extracts,  meat  extracts, 
and  extracts  of  certain  fungi  such  as  yeast. — 0.  R. 

Cocoanvt    oil  ;•    Process   for    transforming into   an 

alimentary  fat  having  a  nutty  flavour  and  the  consistency 
of  lard.  P.  D.  Massimi.  First  Addition,  dated  May  23, 
1907,  to  Fr.  Pat  373,996,  Apr.  4,  1906. 

The  process  described  in  the  original  specification  may  be 
applied  to  other  fats  besides  cocoanut  oil,  and  the  first 
operation  may  be  omitted  if  a  nutty  flavour  be  not  desired 
in  the  product.  The  fats  may  be  chopped  or  sliced  to 
destroy  their  brittle  properties  and  to  give  them  the 
consistency  of  lard.  The  finely-divided  fat  may  after- 
wards be  homogenised  in  a  suitable  apparatus. — W.  P.  S. 

Yolk  of  egg  emulsion  ;•    Process  of   preparing  a  for 

use  in  margarine,  etc.  Riegel's  Nahrungsniittel-Werke,. 
G.m.b.H.     Fr.  Pat  378,281,  May  30,  1907. 

Commercial  yolk  of  egg  is  thoroughly  mixed  with  a  con- 
centrated salt  solution  to  which  has  been  added  previously, 
0-5  per  cent,  of  lactic  acid  and  a  quantity  of  sugar  equal 
to  one-half  of  the  weight  of  salt  present. — W.  P.  S. 

(if.)— SANITATION;     WATER  PURIFICATION. 

Patents. 

Garbage,  sewage,   or  paper  pulp  ;    Pressing  or  straining 

apparatus  for  treating  [removing  oil  from]  .     C.  S. 

Wheelwright,  Bristol,  R.I.,  U.S.A.  Eng.  Pat  8924, 
April  17,  1907. 
The  apparatus  consists  of  a  horizontal  water-tight 
cylinder  provided  with  a  screw  conveyor  which  fits 
closely  to  its  sides,  and  an  adjustable  knife  projecting 
through  a  water-  and  air-tight  frame  on  the  uj)j)er 
side  of  the  cylinder,  and  <  perating,  t'gether  with  the 
edge  of  the  screw,  upon  the  material.  The  material 
is  fed  into  the  cylinder  at  one  end  through  a  wide  pipe 
provided  with  valve  with  a  knife  edge  for  cutting  off 
the  supply  of  material.  The  cylinder  is  surrounded  with 
a  water-tij.'ht  jac  et  and  double  p<;rforatod  plat<^  let  into 
the  under  side  of  the  cyIind(T  allow  the  licjuid  portion  of 
the  material  to  be  drawn  into  the  jacket,  where  it  falls 
into  conical  receptacles  connected  with  an  exhaust  pump. 
Thf:  perforated  plates  are  adjustable  as  is  also  a  dead- 
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plate  placed  between  them.  Cam-shaped  fins  are  provided 
in  recesses  at  the  top  of  the  cylinder,  -nhich,  by  following 
the  convolutions  of  the  screw,  impart  fiictional  resistance 
to  the  garbage  or  other  material  in  the  cylinder.  Presser- 
fingers  are  placed  in  an  extension  of  the  cylinder  beyond 
the  conveyor  in  order  to  squeeze  the  material.  '  The 
exit  end  of  the  cylinder  is  fitted  with  a  valve  operated  by 
steam  power :  when  the  pressure  of  the  material  in  the 
cylinder  exceeds  that  of  the  steam  on  the  other  side  of 
the  valve  (say  40  lb.),  the  latter  is  forced  back,  and  by 
means  of  a  clutch,  teeth  fixed  on  the  valve  are  caused  to 
operate  on  the  material  passing  through  the  cylinder. 

— W.  P.  S. 

Water-purifying  [softening]  apparatvs.  0.  L.  Stump, 
J.  Reidenbaugh,  and  E.  D.  Packard.  Assignors  to  The 
Marion  Incline  Filter  and  Heater  Co.,  Marion,  Ohio. 
U.S.  Pat.  861,551,  July  30,  1907. 
On  the  outside  of  a  tank,  in  which  water  is  treated  with 
soda-ash  solution,  are  fixed  a  number  of  glass  tubes  similar 
to  the  ordinary  water-gauge  tubes  of  a  boiler.  The  tubes 
connect,  top  and  bottom,  with  the  water  in  the  tank  at 
different  levels,  the  connecting  tubes  being  provided  with 
cocks.  A  cup,  containing  phenolphthalein  solution,  is 
placed  at  the  top  of  each  tube.  The  method  of  using  the 
apparatus  is  as  follows  : — A  sample  of  the  water  is  allowed 
to  flow  into  one  of  the  tubes,  and  a  drop  or  two  of  the 
phenolphthalein  solution  is  admitted  from  the  cup,  a 
needle-valve  being  provided  for  this  purpose.  If  the 
water  in  the  tube  colours  the  phenolphthalein  red,  too 
much  soda-ash  solution  has  been  admitted  to  the  water 
in  the  tank  ;  if  a  red  coloration  is  not  obtained,  too  little 
has  been  added,  and  the  supply  is  then  regulated  so  that 
a  sample  of  the  water  exhibits  a  faint  pink  coloration, 
showing  that  only  a  very  small  excess  of  the  soda-ash 
solution  is  present.  Discharge  cocks  are  provided  at  the 
bottom  of  the  tubes. — W.  P.  S. 

( C. )— DISINFECTANTS. 

Patent. 

Cleansing  and  disinfecting  agent  [for  textiles]  ;    Manufac- 
ture of  a  liquid .     Soc.    dite   "  Centaur  "    Chem. 

Techn.  Fabrik  von  Max  Briickner.     Fr.  Pat.  378,559, 
May  3,  1907.     Under  Int.  Conv.,  June  26,  1906. 

Claim  is  made  for  a  cleansing  and  disinfecting  agent 
consisting  of  an  aqueous  solution  of  potassium  carbonate, 
ammonium  carbonate,  sodium  diborate,  soluble  glass, 
liquid  soap  and  a  harmless  disinfectant.  I.inen,  &c., 
treated  with  this  preparation  is  cleansed  without  mechanical 
friction.  A  mixture  of  formaldehyde  with  glycerin, 
liquid  soap,  carbon  tetrachloride  and  turpentine  oil  is 
specially  mentioned  as  yielding  a  readily  emulsifiable 
fluid,  the  di'iinfecting  action  of  which  is  promoted  by 
heat.  An  addition  of  a  carbonate  which  gives  off  carbon 
dioxide  when  boiled  in  the  solution  also  adds  to  the 
disinfecting  power. — C.  A.  M. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Paper  and  pvlp  in  Burma  ;   Manufacture  of .     R.  W. 

Sindall.     Report    to    Indian    Govt.,    Rangoon,  March, 

1906. 
Tht5  author  reports  the  results  of  a  full  investigation  of  the 
qualities  and  supplies  of  prospective  paper-making  plants 
in  Burma.  The  major  portion  of  the  work  is  devoted  to 
bamboo,  several  species  of  which  are  available  in  industrial 
quantities.  A  small  pulp  mill,  producing  60  tons  of 
unbleached  pulp  per  week,  would  con  ume  25.000  stems  of 
large  bamboos  or  41,000  stems  of  small  bamboos  weekly. 
The  cost  of  such  pulp  is  calculated  to  be  about  £5  10s. 
per  ton  on  the  spot,  or  £7  10s.  delivered  in  Europe.  Stems 
of  less  than  one  year's  growth  yield  a  pulp  of  excellent 
quality  which  is  easily  bleached  to  a  good  white  colour. 
In  the  case  of  older  stems,  it  will  probably  be  necessary 
to  cut  out  the  knots  (about  10  per  cent,  of  the  stems)  in 
order  to  obtain  a  satisfactory  pulp  under  economical 
conditions.     The  older  stems  require  considerably  more 


caustic  soda  for  the  manufacture  of  pulp  than  the  young 
stems,  and  greater  difficulty  is  experienced  in  bleaching. 
The  Burmese  woods  do  not'offer  favourable  prospects  for 
the  manufacture  of  paper  pulp  in  competition  with  those 
varieties  already  on  the  market.  Rice  straw  and  "  Kaing  " 
grass,  on  the  other  hand,  are  available  in  large  quantities 
and  would  repay  further  investigation.— J.  F.  B. 

Cellulose  ;    Action  of  cold  solutions  of  sodium  hydroxide 

on .     W.  Vieweg.     Ber.,  1907,  40,  3876—3883. 

Cellulose  was  treated  at  the  ordinary  temperature  with 
solutions  of  sodium  hydroxide  of  "increasing  concen- 
trations, and  the  diminution  in  the  concentration 
of  the  surrounding  liquid  was  determined  in  each  case. 
The  curve  expressing  the  percentages  of  sodium  hydroxide 
taken  up  by  the  cellulose  as  the  concentrations  were 
increased,  shows  two  perfectly  horizontal  portion^;  in  ita 
rise,  corresponding  with  points  where  further  increase 
in  the  concentration  caused  no  increase  in  the  percentage 
taken  up  by  the  cellulose.  The  first  of  these  points, 
comprising  concentrations  from  16  to  24  grms.  of  sodium 
hydroxide  per  100  c.c,  corresponds  with  a  removal  of 
13  per  cent,  of  caustic  soda  on  the  cellulose,  a  molecular 
ratio  of  (C6Hio06)2,NaOH.  The  second  horizontal  portion, 
beginning  at  a  concentration  of  35  grms.  per  100  c.c.  and 
upwards,  corresponds  with  24  per  cent,  of  caustic  soda 
on  the  cellulose,  a  molecular  ratio  of  (C6Hio05)22XaOH. 
Treatment  of  cellulose  with  sodium  hydroxide  produces  a 
permanent  alteration,  ^hich  may  be  measured  by  the 
determination  of  the  percentage  absorption  of  sodium 
hydroxide  by  the  purified  cellulose  when  placed  in  a 
2  per  cent,  solution  of  the  alkali.  This  percentage 
absorption  is  called  the  "  degree  of  mercerisation "  ;  it 
increases  in  proportion  with  the  concentration  of  the 
caustic  soda  with  which  the  cellulose  was  first  treated,  but 
becomes  constant  when  the  cellulose  has  been  "  mer- 
cerised." Alkali-cellulose  Ls  formulated  as  a  definite 
compound,  C^o^^^igOio-^a.  •which  is  capable  of  com- 
bining with  more  sodium  hydroxide  until  the  compoimd, 
CioHigOioXa.NaOH.  is  produced.  Up  to  the  mercerisation 
point  (16  grms.  of  sodium  hydroxide  per  100  c.c.)  the 
degree  of  benzoylation  of  the  cellulose  attained  by  the 
Schotten-Baumann  reaction,  is  exacth'  proportional 
to  the  sodium  hvdroxide  combining,  but  in  all  ca<es  one 
molecule  of  sodium  hydroxide  is  equivalent  to  two 
benzoyl  groups.  The  author  explains  the  mechanism 
of  the  benzoylation  of  cellulose  by  assuming  that,  of  the 
three  hydroxyl  groups  of  the  cellulose,  one  nnist  be 
combined  with  sodium  hydroxide,  whilst  the  other  two 
react  with  the  benzoyl  residue. — J.  F.  B. 

Cellulose,    hydrocellulose,    and    oxycellidose ;     The    higher 

nitrates   of   .     E.    B  rl   and    R.    Kla\-e.      Z.    Ges. 

Schiess-und  Sprengstoffwesen,  1907,  2,  38^1 —387. 

The  authors  have,  in  the  first  instance,  prepared  samples 
of  hydrocellulose  and  oxycellulose  by  the  many  varying 
methods  which  have  been  recorded.  A  complete  analytical 
study  of  these  compounds  has  been  made,  and  they  have 
been  compared  with  each  other  and  also  with  pure  cellulose 
in  the  following  respects:  (1)  Colour-fixing  capacity 
towards  methylene  blue.  (2)  Coloration  with  iodine 
and  sulphuric  acid.  (3)  Coloration  with  iodine  and  zinc 
chloiide.  (4)  Reduction  of  Fehling's  solution.  (5)  Micro- 
scopic appearance.  The  colour-fixing  power  is  stated  in 
terms  of  mgrms.  of  methylene  blue  tixed  per  grni.  of 
substance.  It  was  least  (3-7  mginis.)  in  the  case  of  pure 
cellulose,  and  greatest  (9-5  mgmis.)  in  the  case  of  oxy- 
cellulose prepared  by  means  of  potassium  chlorate.  The 
coloration  with  iodine  and  sulphuric  acid  was  blue  in  all 
cases,  with  the  exception  of  the  oxycelluloses  prepared 
with  calcium  permanganate  (light-browii),  with  nitric 
acid  (yellowish),  and  with  potassium  chlorate  (yellowish 
brown).  A  blue  coloration  was  obtained  in  all  cases  with 
iodine  and  zinc  chloride.  The  relative  reduction  values 
obtained  with  Fehling's  solution  were  lowest  (1)  with  the 
oxycelluloses  obtained  by  means  of  bromine  and  potassium 
chlorate,  and  highest  (7)  in  the  case  of  pure  rellulo.se  and 
the  oxycellulo.se  prepared  with  potassiiini  perumnuanatc. 
The  microscopic  appearance  varied  very  considerably  in  all 
cases.     The  products  were  then  nitrated  at  19°  C. — 20°  C. 
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for  24  hours  in  an  acid  of  the  composition  :  H0SO4 
{46<i2  i>or  cent.).  HNO,  (42 -03).  XoO^  (0--25).  and  HoO 
(H-oi)  jvr  cent.).  The  proportion  of  acid  to  material  was 
50  to  I.  The  nitrates  were  washed  with  cold  and  then 
hot  water  for  a  prolonged  inriod  and  eventimlly  dried 
in  a  vacuum  desic.ator  at  33"' — iO°  C.  over  phosphorus 
pentoxide.  A  complete  analysis  was  made  in  a  special 
combustion  tube  and  the  nitrogen  determined  both  by 
the  nitrometer  and  by  Dumas'  method.  The  viscosity 
was  determined  in  a  Cochins  viscometer  with  a  two  per 
cent,  acetone  solution.  The  following  table  contains  the 
nsolts  of  the  experiments  : — 


of  acid  was  neutralised  with  sodium  hydroxide  and  the 
base  extracted  witii  ether.  It  is  soluble  in  most  organic 
solvents,  but  insoluble  in  water.  It  crj'stallises  from 
dilute  alcohol  in  well-formed  famtly  yellow  prisms  melting 
at  126°— 127°  C,  and  with  [«1d=  -f  08-8°  at  20°  C.  in  ethyl 
alcohol.  It  turns  litmus  blue  and  is  slightly  soluble  in 
alkalis.  The  hydrochloride,  B.HCl,  forms  white  needles 
melting  at  245^ — 247°  C.  The  mononiethiodide  forms 
small  crystals,  which  are  almost  colourless  and  melt  at 
232° — 233°  C.  The  base  on  oxidation  with  chromic  acid 
by  Skraup's  method  yields  cinchouinic  acid  and  mero- 
quinene.     The  base  forms  a  solid  oxime. — F.  Shdn. 


i 
N               '                N 
Xitxatetl  Compound.                           per  cent.                 per  cent. 
(Nitromctori.             (Dumas). 

1 
Solubility         1       Fixation  of 
in               i   Methylene  Blue. 
Ether-Alcohol,    t    Mgrnis.  i)er  grm. 

Viscosity 
(relative). 

(VllnkM'             

13-5 

13-23 

13-07 

13-31 

12-92 

13-25 

12-87 

13-01 

13-32 
13-36 

13-29 
13-28 

1-8 
12-15 
22-5 
18-0 
15-5 
20-5 
34-0 
lS-0 

0-6 
2-4 
2-4 
1-6 
3-5 
.3-3 
5-0 
3-0 

10.000 

H    '-      "   '   -            

65-7 

V,                                   .-46 

8-13 

K           ,                       ^e 

5-15 

1                                        

9-06 

11-10 

a      ,                      

7-94 

iL<.lw«  .  v»\»>  ■  iiui.rsc 

7-2 

Process    and    apparatus    for    the 
O.    P.    Beck.     Fr.    Pat.    378,676, 


Hal/-sinff   from    peat  ; 

production   of  . 

Jane  10.  1907. 

Su  Eng.  Pat.  27,126  of  190C  ;  this  J.,  1907,  889.— T.  F.  B. 

TtMning     extracts     [vrilh     wasie     sidphite-celltdose     lyes]  ; 

Mamttfaeture  of ,  arid  tanning.     D.  Stewart.     Eng. 

Pat.  M38.  3I*r.  6,  1907.     See  XIV. 


fi- 


37»,1<A  >U>  2^.  I'm; 


•T*'  unste]  ;    Compressed  

,  and  pnjrpjis  for  their  manu- 
■■  des  Crocidolites.  Fr.  Pat. 
See  II. 


XX. -FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Ctnekfina    alkoLjuU.      VII.      A    new   oxidation    prrAurt    of 

r,%tJtf/n»n€.  P.  Babe.  Ber„  1907,  40,  3655—3658. 
Ujidkk  crrUin  rtrrnmAtance*,  the  oxidation  of  cinchonine 
with  chromic  acid  produces  a  new  bane,  CuHjoONj. 
Thw  h»«e  M  A  ketone,  nhowint;  that  cinchonine  in  a 
w^rntiMrj  akobol  aa  firevioaniy  nUted  (this  J.,  19fJ7, 
M4\.  CWhonma  w»«  duarjlved  in  «/:efio  or  nulphuric 
•i-xl.  «ad  ebroaie  acid  solution  slowly  a/lded,  the  tem- 
i^xtnr«  not  bong  allowed  to  rise  too  high.     The  excess 


Rom  consideration  of  the  data  obtained,  the  authors 
adopt  for  cellulose  the  formula,  C.24H4o02o-  Experiment 
diowvd  that  the  nitration  of  oxycellulose  is  complete  in 
24  hours.  Prolonged  immersion  up  to  144  hours  does  not 
mcreaae  the  nitrogen  content.  The  following  conclusions 
are  drawn.  Under  similar  conditions  the  highest  nitrates 
are  obtained  with  pure  cellulose.  Cellulose,  oxycellulose 
and  hydroeellulose  are  dyed  more  reac'ily  by  methylene 
blue  than  the  corresponding  nitrates,  and  the  nitrates  of 
oxycellulose  and  hydroeellulose  more  easily  than  cellulose 
nitrate  itself.  Increase  of  nitrogen  in  cellulose  nitrate 
increases  the  viscosity  in  acetone  solution,  and  the 
viiwrosity  of  the  nitrates  of  oxycellulose  and  hydroeellulose 
is  very  much  less  than  that  of  the  corresponding  cellulose 
nitrate  solutions. — G.  W.  McD. 

Patents. 

Gurbage,  sewage,  or  paper  pulp  ;    Pressing  or  straining   \ 

apparatus  for  treating  [removing  oil  from]  .     C.  S.    | 

Wheelwright.     Eng.    Pat.   8924,   April   17,    1904.     See 
XVIIL8. 

Half-Huff  from  peat ;  Apparatus  for  making .     0.  P. 

Beck.     Fr.  Pat.  378,642^  June  8,  1907. 

8n  Eng.  Pat.  27,125  of  1906  ;  this  J.,  1907,  889.— T.  F.  B. 


Thebaine  ;   Action  of  ozone  upon  .     R.  Pschorr  and 

H.  Einbeck.  Ber.,  1907,  40,  3652—3654. 
Thebaine,  in  common  with  some  other  morphine  alkaloids, 
is  rapidly  oxidised  by  ozone.  In  the  case  of  thebaine, 
the  principal  product  is  a-thebaizone,  Ci9H2i05N,  which 
is  precipitated  from  its  solution  in  hydrochloric  acid  by 
sodium  carbonate,  but  is  re-dissolved  on  the  addition  of 
sodium  hydroxide.  The  ethereal  solution,  on  concen- 
trating, deposits  flattened  needles  or  leaflets  melting  at 
125° — 126°  C.  (corr.).  This  substance  contains  two 
methoxyl  groups.  It  forms  a  seraicarbazone,  C20H24N4O5, 
melting  at  202°  C.  (corr.).  When  a-thebaizone  is  dissolved 
in  sodium  hydroxide,  one  methyl  group  is  split  off,  with 
the  formation  of  an  acid.  It  therefore  has  the  constitution, 
Ci5Hi5NO(COOCH3)(OCH3)(CO).  The  mechanism  of  the 
reaction  is  thus  indicated  : — 


ROC 


C 


ROC  =  0        0  =  C- 


This  is  in  agreement  with  the  constitution  of  thebaine  as 
known  at  present.  «-Thebaizone  can  be  converted  into 
an  isomeride,   /3-thebaizone. — F.  Shdn. 

Allopscudocode'ine ;     A     new    isomeride    of    codeine.     L. 

Knorr,   H.   Horlein,  and  C.  Grimme.     Ber.,   1907,  40, 

3844—3851. 
In  the  course  of  the  preparation  of  pure  isocodcine  from 
the  crude  products  of  the  hydrolysis  of  bromocodide  by 
Schryver  and  Lees'  method,  the  authors  have  isolated 
a  now  base,  isomeric  with  codeine,  to  which  they  give 
the  name  allopseudocodeine.  This  base  is  an  oil  with 
the  specific  rotatory  power,  r«]n=  -228°  ;  its  hydriodidc 
melts  at  280°— 285°  C.  ;  its  mcthiodide  melts  at  about 
21.5'^  C,  and  has  ["]d=  -  142°.  It  yields  pseudocodeinone 
on  oxidation,  and  is  therefore  an  optical  isomeride  of 
pseudocodeine,  the  isomerism  consisting  in  the  relative 
dispoisal  of  the  hydrogen  and  hydroxyl  groups  in  the 
position  8.  This  observation  makes  it  probable  that 
codeine  and  isocodeine  are  an  optically  isomeric  pair. 

— .T.  F.  B. 

Desozycode'ine  and  desoxydihydrocodeine.     L.    Knorr   and 

R.  Waentig.  Ber.,  1907,  40,  3860—3868. 
Desoxycoweine  is  best  y)rc[)ared  by  the  reduction  of 
bromocodide  or  chlorocodide  by  means  of  zinc  dust  and 
alcohol  without  the  y)rc8cncc  of  acid.  The  product 
obtained  by  reduction  with  sodium  and  alcohol  is  not 
dcMixycodcine  but  desoxj'dihydrocodeinc.  The  two 
bcxlies  give  series  of  derivatives  which  are  very  similar 
in  crystalline  form  and  melting  points,  but  the  derivatives 
of  the  former  are  all  dextro-rotatory,  whilst  those  of  the 
latter  are  all  la-vo-rotatory.  These  bodies  are  both 
phenolic  bases  ;  they  show  a  difference  when  converted 
into  their  methinc  bases  by  complete  methylation  ;  the 
mcthine  base  from  desoxycodeine  is  unstable,  whilst  that 
from  desoxydihydrocodeine  is  relatively  stable. — J.  V.  15. 
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Isoconiine  ;  A  note  on .     A.  Ladenburg.     Ber.,  1907, 

40,  .3734—3736. 
In  the  synthesis  of  coniine  from  allylpyridine,  small 
quantities  of  allylpiperidine  can,  according  to  Loffler,  be 
fornaed.  To  avoid  this,  another  method  of  sj-nthesis  has 
been  devised.  Methylpicolylalkine  (see  this  J.,  1906, 
826)  was  heated  with  hydriodic  acid  and  red  phosphorus, 
and  reduced  with  zinc  dust.  In  this  way  propylpvTidine 
was  obtained,  boiling  at  167-5° — 170°  C.  This  was  reduced 
to  propylpiperidine  by  means  of  sodium  and  alcohol. 
The  bitartrate  was  recrystallised  several  times  and  the 
base  set  free.  The  synthetic  coniine  obtained  by  this 
method  had  [a]D  =  17'85°,  and  the  author  looks  upon  it  as 
stereoispmerio  with  rf-coniine,  which  has  [o]d  =  15-6°. 
It  is  therefore  pure  isoconiine  and  contains  no  allyl- 
piperidine, as  shewn  by  its  stability  towards  acid  per- 
manganate. The  isoconiine  obtained  from  methyl- 
picolylalkine and  hydrochloric  acid  {loc.  cit.)  has 
[a]D  =  19-2°,  and  apparently  contains  traces  of  allyl- 
piperidine. The  author  considers  that  the  synthetic 
conime,  which  he  prejiared  by  the  reduction  of  pure 
allvlpjTidine,  is  free  from  allvlpiperidine  (Ber.,  1894,  27, 
3066).— F.  Shdn. 

Plant  alkaloids  ?  Some  new .     A.  Pictet  and  G.  Court. 

Ber..  1907,  40,  3771—3783. 
The  authors  consider  that  the  degradation  of  the  complex 
nitrogenous  substances  of  plants  {e.g.,  albumin,  chloro- 
phyll, etc.)  takes  place  in  two  stages.  In  the  first  place 
relatively  simple  basic  products  are  formed.  These,  in 
the  second  stage,  condense  with  other  substances  to  form 
other  compounds,  with  which  they  occur  in  the  plant. 
These  intermediate  degradation  products  are  termed 
"  protoalkaloids."  In  support  of  this  idea,  the  authors 
have  digested  several  plants  with  sodium  carbonate 
solution,  and  distilled  the  resulting  solution  with  steam, 
the  distillate  being  evaporated  after  neutralising  with 
dilute  hydrochloric  acid.  In  the  case  of  tobacco,  the 
liquor  obtained  by  macerating  the  leaves  with  water  was 
concentrated,  made  alkaline  with  sodium  hydroxide,  and 
distilled.  The  crude  nicotine  obtained  in  this  way  was 
fractionated.  Pyrrolidine  and  N-methylpyrroline  were 
identified  in  the  first  fractions.  Nicotine  after  boiling 
for  7  hours  with  20  per  cent,  sodium  hydroxide  solution, 
gave  no  fraction  boiling  below  240°  C.  nor  did  it  appear 
to  have  undergone  any  change.  Pepper,  the  fruit  of 
Piper  nigrum  L.,  gave  a  volatile  base,  C5H9N  or  C5H11N, 
in  very  small  amount.  The  gold  salt,  B,HCl,AuCl3, 
crystallises  from  dilute  hydrochloric  acid  in  yellow 
leaflets  or  matted  needles^  melting  at  182°  C.  The 
picrolonate  melts  at  217°  C.  after  crystallising  from  water. 
The  platinum  salt,  (B,HCl)2,PtCl4,  Is  insoluble  in  alcohol, 
and  melts  at  203°  C.  This  base  is  possibly  N-methyl- 
pyrroline or  one  of  the  unknown  C-methylp_vrrolines. 
The  leaves  of  the  carrot  yielded  two  volatile  bases.  The 
more  easily  volatile  was  identified  as  p\Trolidine.  The 
other  base  proved  to  be  new,  and  is  styled  daucinf..  It 
boils  at  240° — 250°  C,  and  is  a  colourless  oUy  liquid, 
•with  a  smell  resembling  that  of  nicotine.  It  is  soluble 
in  water,  alcohol  and  ether,  is  alkaline  to  litmus,  and  has 
the  composition,  C\jHigN2,  with  [a]D= +""'74°.  From 
its  reactions  it  does  not  appear  to  be  a  pyrrol  base.  From 
the  seeds  of  the  carrot  a  small  amount  of  a  pyrrol  base 
■was  obtained,  giving  an  insoluble  gold  salt  decomposing 
at  172° — 175°  C.  Parsley  leaves  gave  a  crystalline 
hydrochloride  of  a  pyrrol  base,  of  which  the  picrolonate 
formed  fine  needles  melting  at  210°  C.  Coca  leaves  gave 
a  pyrrol  base,  which  did  not  yield  any  crystalline  salts, 
thus  being  distinct  from  hygrine.  The  authors  look  upon 
these  simple  pyrrol  bases  as  the  first  degradation  products 
of  chlorophyll  or  albumin,  which  then  condense  to  form 
more  complicated  alkaloids  as  nicotine,  piperine,  or 
daucine. — F.  Shdn. 

Columba   root ;    Alkaloids  of .     K.    Feist.     .4poth.- 

Zeit.,  1907,  22,  823—824.  Chem.  Zentr.,  1907.  2, 
1424—1425.  (See  this  J.,  1906,  906,  1115.) 
CoLUMBAjnNE,  Ci7H9N(OCK3)40H,  is  the  methyl  ether 
of  jatcorrhizine.  Ci7H9N(OCH3)3(C)H)o.  The  third 
alkaloid  of  columba  root,  palmatinc,  bohnv»»s  ns  though 
it  were  the  methvl  ether  of  columbamine,  but  the  com- 


position of  its  iodide  is  Ci7HioN02(OCH3)4l.  Columb- 
amine is  present  in  the  root  as  nitrate,  and  jatcorrhizine 
as  chloride.  All  three  alkaloids  resemble  berberine  in 
many  of  their  properties,  and  on  oxidation  of  their  methyl 
derivatives  witli  permanganate,  yield  products  similar  to 
those  obtained  from  berberine  and  corydaline  under 
similar  conditions. — A.  S. 

Solanaceous  base  ;   A  new  .     E.  WilLstatter  and  W. 

Heubner.     Ber.,  1907,  40,  3869—3875. 

Besides  hyoscyamine  and  the  alkaloids  which  accompany 
it,  a  new  base  has  been  isolated  from  Hyo^cyamus  muticus. 
This  base,  C8H20N2,  is  optically  inactive  and  has  the 
sp.  gr.  0-7941  at  15°  C.  It  is  miscible  in  all  proportions 
with  water,  alcohol,  and  ether.  It  is  easUy  volatile 
with  steam,  and  boils  without  decomposition  at  169°  C. 
(coir.).  It  is  non-poisonous.  The  hydrochloride,  B,2HC1, 
crystallises  from  alcohol  and  melts  at  273°  C.  The 
dipicrate  crystallises  from  water  in  long  thin  needles, 
melting  at  198°  C.  The  chloioplatinate,  B.HaPtClg,  melts 
at  234°  C,  and  the  aurichloride,  B,2HAuCl4,  decomposes 
at  206°— 207°  C.  The  dimethiodido,  C4H8[N(CH3)3l]2, 
forms  hygroscopic  leaflets  and  needles,  melting  at  305° — 
308°  C.  with  decomposition.  On  distilling  the  ammonium 
base,  butadiene  was  produced.  The  constitution  of  the 
new  base  was  determined  by  preparing  1.4-diaminobutane 
bj'  the  reduction  of  succinaldoxime.  The  base  was  then 
fully  methylated  to  form  hexamethyltetramethylenedi- 
ammonium  chloride,  (CH2)4[N(CH3)3]2Cl2.  On  dry 
distillation  this  substance  yields  N-methylpyrrolidine. 
Hexamethyltetramethylenediammonium  chloiide  pre- 
pared in  this  way,  was  found  to  be  identical  with  that 
obtained  from  the  new  base,  which  has  therefoie  the 
constitution,  N((iH3)2.CH2.CH2.CH2.CH2.N(CH3)2. 

— F.  Shdn. 

Herabol-myrrh  ;  Investigation  of .     0.  von.  Friedrichs. 

Arch.   Pharm.,   1907,  245,  'i21—451. 

Herabol-mykrh  consists  of  a  mixture  of  a  resin,  an 
essential  oil,  a  gum  and  an  oxydase.  The  yield  of  essential 
oil  was  8-8  per  cent.  ;  its  characters  were  :  sp.  gi.  at 
15°  C.  =  l-011,  71^°*=  1-5359,  [a]D=  -  73-86°;  acid 
value,  6-15;  saponification  value,  47-60.  It  contained 
free  formic  and  acetic  acids  and  a  non-volatile,  crystalline 
acid,  m.  pt.  150°  C.  Appreciable  quantities  of  m-cresol, 
cuminol  and  cinnamic  aldehyde  were  isolated.  After 
saponification,  a  monobasic  acid,  Ci7H220/5,  m.  pt.  236°  C, 
to  which  the  name  of  myrrholic  acid  was  given,  was 
obtained.  On  fractional  distillation  of  the  residue,  a  new 
tricyclic  sesquiterpene,  herabolene,  was  obtained  ;  its 
hydrochloride  molts  at  98°— 99°  C.  This  essential  foil 
yielded  no  terpene,  but  pinene  was  isolated  from  a  com- 
mercial specimen.  The  fraction  of  the  resin  soluble 
in  light  petroleum  yielded  acetic  acid  on  destructive 
distillation.  The  portion,  insoluble  in  petroleum  but 
soluble  in  ether,  contained  three  free  acids,  a-,  /3-  and  y- 
commiphoric  acids,  the  first  two  having  the  formula, 
C14H1SO4,  and  the  last  being  isomeric  with  myrrholic  acid. 
On  saponification,  another  acid,  commiphorinic  acid, 
C28H36O8,  was  liberated  from  an  ester ;  the  residue 
yielded  a  monatomic  alcohol,  C14H22O2.  This  portion  of 
the  resin  contained  two  dihydric  phenols,  a-  and  (i-hcrabo- 
myrrhols,  having  the  formulae,  C\8H2605  and  C2oH2606» 
respectively.  It  also  contained  the  resene,  herabortsene, 
C42H56O8,  containing  one  methoxyl  group.  The  jwrtion 
insoluble  in  ether  contained  two  acids,  a-  and  j^-hcrabo- 
myrrhololic  acids,  C,6H2207  and  C25H30O6,  lespectivcly, 
both  monobasic.  The  gum,  which  is  dextro-rotatory, 
appears  to  contain  galactose  and   arnbinose  groups. 

—J.  F.  B. 

Lippia  sc^berrima  ("Beuke^ia  boss  ") ;    Chemical  examina- 
tion  of .     F.    B.    Power   and    F.    Tutin.     Archiv 

Pharm.,  1907,  245,  337—350. 
Lippia  acaberrima,  Sondcr,  N.O.  Verbenaeece,  is  a  native 
of  Orange  River  Colony,  where   it  has  a  local  reputation 
as  a  medicinal  remedy.     Besides  lesins  and  other  umor- 

f)hous   constituents    it   has    been    found    to   contain    the 
ollowing  substances  :—(!),  About  0-25  per  cent,   of  an. 
aromatic   tsuential  oil,   sp.   gr.   0-9500  at   15°  C.  ;    00  = 
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•fT*  3C- ;  (2),  keptaeosane,  C^B.^^ ;  (3),  herUriaeoniane, 
Cs|H«, ;  (4),  a  small  amownt  of  a  paraffin,  m.  pt.  80°  C. ; 
(6),  vht/ti\<tetvi.  C07H46O.  m.  pt.  134^  C  ;  (6),  un.'fntumted 
iatcohiJ.*.  probably  with  the  general  formula,  CnH-2n-40, 
and  contiiining  one  double  linka^  ;  (7).  free  formic  and 
butyri''  icids ;  (S),  esters  of  formic,  w/eri'f,  butyric, 
arachidie,  linolic,  and  other  acids  ;  (9),  about  0-05  per 
cent,  of  .1  new  colourless  monohydric  alcohol,  lippianol, 
C^iKjiO,,  m.  pt.  3W— 30S°  0.,  with  decomposition, 
[a]D  = +*>4*9^  ;  crystallisinc  in  needles  from  alcohol  or 
ethyl  acetAte :  (10).  tico  yeliow  crystalline  substances, 
present  in  very  small  quantity,  both  melting  at  about 
267'  C,  also  a  trace  of  another  crystalline  substance,  m.  pt. 
123°  0.  ;  (11),  a  glucosidal  substance,  not  isolated;  and 
(1'2),  glucoM,  chiefly  in  the  optically  inactive  condition. 
The  methyl  ether  of  lippianol,  C05H35O3.OCH3,  forms 
colourless  needles,  m.  pt.,  about  260°  C.  with  decompo- 
sition.— J.  0.  B. 

Ku3-hus  root ;   Report  on  .     E.  Drabble.     Quart.  J. 

Inst.   Comm.   Research  in  Tiopics  (Liverpool  Univ.), 

19<17,  2,  130. 
Krs-Kcs  root  is  the  rhizomo  of  Andropogon  squarrosus 
L-f..  »  marsh  plant  of  the  Graminese  growing  in  India, 
the  Phihppines,  and  the  Mascarenes,  and  cultivated  in 
Jamaica.  The  ethereal  oil  contained  in  the  rhizome  and 
adventitious  loots — "  Oleum  aether.  Vetivericp,  " — is  used 
in  perfumery.  The  yield  of  oil  obtained  by  steam  dis 
tillation  from  the  roots,  previously  macerated  in  water, 
is  from  0  4  to  0  9  per  cent.  The  oil  is  soluble  in  80  per 
cent,  alcohol  and  has  a  sp.  g;.  of  l-d* — 103.  It  is  very 
thick  and  tenacious,  and  varies  in  colour  from  green  to 
■traw-yellow,  yellowish-brown  and  dark  brown. — E.  W.  L. 

Terpfnet  and  essential  oils.  SGlh  conuffunication.  Com- 
pounds of  the  terpin^ne  series.  O.  ^Yallach  and  F. 
Boedecker.     Annalen.  1907.  356,  197—226. 

The  authors  give  further  details  respecting  work  on 
terpinene  recently  published  (see  this  J.,  1906,  1171.  and 
19()~.  221).  Terpinenc  monohydrochloride,  CioHj^Cl, 
was  prepared  by  passing  dry  hydrochloric  acid  gas  into  a 
well-dried  solution  of  terpincne  or  sabinene  in  carbon 
bisulphide.  With  hydrochloric  acid  in  acetic  acid,  the 
monohydrochloride  yields  terpinene  bihydrochloride 
melting  at  52°  C.  The  monohvdrochloride  boils  at  87° — 
92°  C.  at  12  mm.,  has  sp.  gr."  0-982,  and  nD==  1-4824  at 
2(f  C.  As  it  Ls  un.saturated,  it  Ls  derived  from  the  hydro- 
carbon by  the  breaking  of  the  intracyclic  ring  (this  J., 
1907.  221).  Terpincne-terpine  (m.pt.  137°  C.)  can  be 
obtained  more  easily  than  from  terpincne  bihydrochloride 
by  shaking  sabinene,  thujene,  or  terpinenol  (active  or 
mactire)  with  dilute  sulphuric  acid.  It  apjiears  that 
terpinenol  i**  an  intermediate  product  of  the  conversion 
of  sabinene  into  tcrpine.  Pure  terpinene-terpine  is 
opt H  ally  inactive.  It  can  be  sublimed  in  fine  white 
leaflet*,  and  is  always  deposited  in  this  form  from  solvents. 
It  can  be  •separated  from  cw-terpinc  hydrate,  m.pt.  117°  C, 
by  meaofl  of  itit  greater  solubility  in  ethyl  acetate.  Ter- 
pinene-terpine w  easily  volatile  with  steam.  This  terpine 
vaa  mix/rd  with  a  saturated  solution  of  oxalic  acid,  and 
•<''*•■  '■  '^llfd.  On  fractionation,  tcrpinene-cineol, 
<;  i    tz-rpinenol    were    scparat^;d.     The    cinool 

»  -     .  ■   by  (thaking  with   permanganate  solution  at 

(f  C.  and  drying  ;  it  then  boiled  at  172"— 173°  C,  had  the 
ap.  gr.  0'897.  and  ni,—  I •448;),  and  could  not  Ixs  made  to 
aolklifv.     Ori  t    with   gaseous  hydrobromic   acid 

in    light    p»  •  1    unntrtblf!    solid    sf-parated,    but 

terpincne    hi!. de    melting   at    5S' — 59'    C.    was 

obtained  from  the  mother  liquors.  When  bromine  is 
addfd  to  the  solution  of  this  cincol  in  light  petroleum, 
a  bright  red  rryHtalline  precipitate  in  produced,  which,  on 
oxidation  with  permanganate,  gives  prfjdiicts  quite  different 
to  tho»e  obtained  from  cineol.  Water  can  Ik;  removed 
from  trrpinene-terpine  so  an  to  give  theoretically  four 
ori.Af.iraf/fl  tJ.r.Knl.  f-H,70H.  These  are:— Al-p- 
n  '4);     A*-7)-menthenol-(l)    or 

t*  i     menthanol-(4)  ;     y-terpineol. 

T.'  .y   acti.t;   iil  iAi(i\,   C^qHi^OH,   of  cardamom 

•^  'I  tjili  i«  terpinenol-(4).  Hince  on  oxidation  with 

I'  "  »<»,  a   trihydroxvterpanc    is    produced,  which, 

w  '1    with    hydrof.hloric   acid,   loses    water  and 


pa.s?es  into  carvenone  (semicarbazone,  m.pt.  203°  C). 
The  trihydroxvterpanc  (from  majoram  or  cardamom  oil) 
wa-s  oxidised  at  0°  C.  with  alkaline  permanganate.  After 
standing  for  several  hours  and  filtering,  the  filtrate  wa.s 
evaporated  to  complete  dryness  in  a  current  of  carbon 
dioxide.  The  potassium  salts  of  two  isomeric  acids. 
CioHis^G-  were  obtained.  The  free  acids  were  separated 
bv  crystallising  from  water,  acid  (o)  melting  at  205"" — 206° 
C'.  acid  {b)  melting  at  188°— 189°  C.  Both  acids  on 
distillation  lose  two  molecules  of  water  to  form  a  dilactone, 
C10H14O4  ;  the  lactone  from  acid  (a)  melts  at  63°— 64°  C, 
that  from  acid  (b)  at  72° — 73°  C.  The  formation  of  these 
lactones  can  be  used  to  detect  terpinenol  even  in  the 
presence  of  a-tcrpineol.  The  high-melting  acid  is  probably 
the  active  modification,  and  the  low-melting  acid  the 
inactive  modification  of  the  same  compound.  When  sabi- 
nene (see  above)  is  shaken  with  dilute  sulphuric  acid, besides 
terpine  (m.pt.  137°  C),  terpinenol-(4)  is  produced.  This 
boils  at  209°— 212°  C,  has  the  sp.  gr.  0-9265.  no  =•1-4785 
at  19°  C,  and  aD=  -1-25°  4'  in  a  100  mm.  tube.  It  gave 
a  trihydroxyterpane  melting  at  114° — 115°  C.  after  crystal- 
lising from  chloroform,  and  with  [a]D=+21°  21'.  On 
distillation  with  hydrochloric  acid,  it  yielded  carvenone. 
Further  oxidation  with  permanganate  gave  the  acid  (a) 
and  the  lactone,  m.  pt.  63° — 64°  C.  The  inactive  ter- 
pinenol obtained  by  treating  terpinene  bihydrochloride 
(m.pt.  52°  C.)  with  alkali,  yielded  the  lactone  melting  at 
72°  C,  and  the  corresponding  acid  (b),  CjoHigOo,  melting 
at  188°— 189°  C.  By  this  means  it  was  shown  that  the 
terpinenol  obtained  from  terpine  by  oxalic  acid  (see 
above)  was  a  mixture  of  terpinenol-(l),  and  terpinenol-(4). 
Commercial  terpineol  was  freed  from  a-  and  /3-terpineol 
by  freezing,  and  the  lowest-boiling  fraction  shaken  with 
dilute  sulphuric  acid  for  several  days  in  order  to  com- 
pletely hydrate  the  a-  and  /S- terpine ols.  Cis-terpine 
hydrate,  and  terpinene-terpine  were  produced,  showing 
the  presence  of  terpinenol  in  the  original  oil.  There  was 
also  left  an  alcohol  boiling  at  208°— 210°  C,  with  sp.  gi'. 
0-9265,  and  nD  =  1-4781  at  18°  C.  On  oxidation,  an 
optically  inactive  glycerol,  m.pt.  120°  C,  was  produced, 
which  on  further  oxidation  yielded  the  acid  melting  at 
188°  C,  and  the  lactone  melting  at  72°  C.  On  boiling  the 
glycerol  with  hydrochloric  acid  it  does  not  yield  carvenone, 
but  a  ketone  the  semicarbazone  of  which  melts  above 
220°  C.  Terpinene  nitrosite  was  reduced  at  0°  C.  in  acetic 
acid  with  zinc  dust.  Carvenone  was  produced,  giving 
a  semicarbazone,  m.pt.  202°  C,  and  a  ketone  regenerated 
therefrom  boiling  at  231° — 233°  C.  This  gave  an  oxamino- 
oxime  melting  at  161° — 162-5°  C.  When  carvenone 
from  the  nitrosite  is  converted  into  the  ordinary  oxime, 
the  product  melts  at  78° — 79°  C.  The  oxime  prepared 
bv  warming  the  correctly  melting  oxamino-oxime  with 
dilute  sulphuric  acid,  melts  at  84°  C.  or  86°  C.  The  low- 
melting  oxime  gives  a  benzoyl  compound  melting  at 
69°  C.  however.  Terpinene  nitrosite  on  shaking  with 
alkali  yields  a  product  melting  at  163° — 164°  C,  which 
yields  carvenone  on  reduction.  A  better  yield  of  carvenone 
is  obtained  by  the  reduction  of  tcrpinenenitrolpiperidide, 
m.pt.  154°  C.  The  following  formulae  are  put  forward 
for  terpinene,  of  which  formula  II.  is  considered  most 
probably  correct  by  the  authors  :  — 

CH3  CH3  CXI3 

'•0   "-0   ™-x/ 

\/  \/  \/ 

C3II7  C3H7  C3H7 

— F.  Shdn. 

Terpenes  and  esserUial  oils.  Slth  communication.  Nopinone. 
O.  Wallach  and  A.  Blumann.  Annalen.  1907,  356, 
227—249. 

I'lNENE,  recently  distilled  from  oil  of  turpentine,  was 
oxidised  with  permanganate  in  the  presence  of  sodium 
hydroxide.  The  unchanged  pinenc  was  removed  by 
steam  distillation,  the  residue  filtered  and  evaporated  to 
a  small  bulk  in  a  current  of  carbon  dioxide.  (Jn  coolint;, 
crystals  of  sodium  nopinate  crystallised  out.  As  nopinic 
a<;id  is  an  oxidation  product  of  /3-pinene,  this  process 
can  be  u.scd  to  recognise  the  latter  in  oil  of  turpentine. 
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The  amount  obtained  was  about  2-5  to  5  per  cent,  of  the 
oil  taken.  American  oil  of  turpentine  yielded  more  acid 
than  the  French  variety.  Both  dextro-rotatory  American 
oil  and  Isevo-rotatory  French  oil  yielded  nopinic  acid, 
melting  at  126''  C,  and  with  [a]j)=  -  15-60°  to  -  15-64°  in 
ether.  The  free  acid  was  obtained  by  treating  the  sodium 
salt  with  sulphuric  acid,  extracting  with  ether,  and 
crystallising  from  benzene.  Sodium  nopinate  was  dis- 
solved in  water,  and  potassium  permanganate  added, 
followed  by  dilute  sulphuric  acid  in  such  proportion  that 
the  liquid  remained  neutral.  The  nopinone  was  removed 
by  steam  distillation  and  extraction  with  ether.  Pure 
nopinone  boils  at  209°  C.  and  is  easily  solidified  by  a 
freezing  mixture.  It  has  sp.  gr.  0-981,  rjD  =  1-4787  at 
20°  C,  and  [a]D  =  + 18-47°  to  + 18-48°.  In  alcohol  it  has 
[a]D  =  +  37-27°  to  +  38-04°,  and  in  benzene  [a]i,  =  + 10-79° 
to  +11-02°.  It  shows  a  great  tendency  to  condense 
with  itself.  When  the  alcoholic  solution  of  nopinone  is 
saturated  with  hydrochloric  acid  gas,  a  compound, 
CigHogOCls.  separates,  melting  at  148°  C.  By  boiling 
in  solution,  or  with  sodium  ethoxide,  the  trichloride  loses 
one  molecule  of  hydrochloric  acid,  forming  a  more  soluble 
bichloride,  CigHsgOClg,  melting  at  125°— 126°  C.  In 
alcohol  this  takes  up  hydrochloric  acid  to  form  the  tri- 
chloride. The  ease  with  which  the  trichloride  can  be 
formed,  makes  it  useful  for  the  recognition  of  nopinone. 
On  boiling  with  dilute  sulphuric  acid,  nopinone  forms 
A-2-isopropylhexenone,  identical  with  that  obtained 
by  the  oxidation  of  /3-phellandrene.  Nopinone  w£is 
reduced  in  moist  ethereal  solution  with  sodium,  when 
two  isomeric  alcohols,  CgHjgO,  were  produced.  a-Xopinol 
boils  at  204° — 205°  C,  and  crystallises  from  methyl  alcohol 
in  long  white  needles,  smelling  of  camphor,  melting  at 
102°  C,  and  having  [a]x)  =  -  5-32°  in  ether.  The  urethane 
melts  at  131° — 132°  C.  The  other  Lsomeride,  /3-nopinol, 
does  not  solidify.  It  has  [a]©  =  -  15-03°  in  ether,  and 
forms  a  urethane  melting  at  95° — 96°  C.  On  reducing 
nopinone  in  alcohol  with  sodium,  a  pinakone,  C18H30O2, 
is  formed,  boiling  at  195°  to  200°  C.  at  11  mm.,  and 
melting  at  106° — 107°  C.  when  crystallised  from  ether. 
On  warming  /3-nopinone  with  zinc  chloride,  nopinonene, 
C9H14,  is  produced  boiling  at  157° — 160°  C.  Nopinone 
was  treated  with  methyl -magnesium  iodide,  thereby 
producing  homonopinol.  CioHi70H  (meth3-l-(l)-nopinol 
or  pinene  hydrate).  This  substance  crystallises  from 
dilute  methyl  alcohol  in  matted  needles  melting  at  58° — 
59°  C,  and  boiling  at  204°— 205°  C.  It  is  stable  towards 
permanganate  and  has  [a]©  =  -  4-99°  in  ether.  The 
four-atom  ring  in  pinene  hydrate  is  very  labile,  and  is 
easily  ruptured  by  acids.  When  pinene  hydrate  is  shaken 
with  dilute  sulphuric  acid,  or  with  a  solution  of  oxalic 
acid,  m-terpine  hydrate,  melting  at  117°  C.  is  produced. 
When  it  is  warmed  with  formic  acid,  terpinene,  terpiiiolene, 
and  possibly  dipentene  are  produced.  When  treated  in 
ice-cold  acetic  acid  solution  with  gaseous  hydrochloric 
acid,  pinene  hydrate  yields  dipentene  dihydrochloride, 
m.pt.  48° — 49°  C.  Homonopinol  was  dissolved  in  light 
petroleum  and  treated  with  phosphorus  pentachloride, 
when  pinene  monochloride,  C10H17CI,  was  produced. 
This  boils  between  95°  and  105°  C.  at  13  mm.  with  the 
loss  of  some  hydrochloric  acid.  This  chloride  is  entirely 
different  from  that  obtained  by  the  action  of  hydrochloric 
acid  upon  dry  pinene.  This  result  shows  that  the 
addition  of  one  molecule  of  hydrochloric  acid  to  dry  pinene 
brings  about  the  rupture  of  the  four-atom  .ring,  leaving 
the  ethylene  linking  intact.  When  the  chlorine  com- 
pound obtained  from  homonopinol  was  treated  with  gaseous 
hydrochloric  acid  in  acetic  acid,  dipentene  dihydrochloride 
was  produced.  This  on  treatment  with  aniline  gave 
dipentene.  The  following  formula  are  given  :  — 
CH CHo CH  CH CH2 CH 

|^C(CH3)2^|  |^C(CH3)2^| 

HC(OH)— CH2— CH.^  CH3C(0H)— CH2— CH2 

Nopinol  Homonopinol. 

— F.  Shdn. 

Sesipiiter penes.     I.    Cari/ophjjllcnc.     E.    Deussen    and    A. 
!  Lewinsohn.     Annalen,  1907,  356,  1 — 23. 

The   present   paper   deals   with   the   characterisation   of 
caryophyilene    and   certain    of   its   nitrogen    derivatives. 


The  derivatives  were  obtained  from  oil  of  cloves  (from 
the  flower  stems)  which  had  >tj)=  -8-81°  to  -8-96°,  and 
sp.  gr.  at  1.5°  C,  0-9067- 0-910.  On  treatment  with  ethyl 
nitrite  and  hydrochloric  ticid,  a  blui«h  coloured  nitroso- 
chloride  was  obtained,  the  melting  points  of  different 
preparations  varying  between  158°  and  162°  C.  On 
recrystallising  from  ethyl  acetate  and  chloroform, 
a-caryophyllene  nitrosochloride,  C]5H240NC1,  was  ob- 
tained. This  is  a  stable  substance,  forming  glistening 
crystals  melting  at  177°  C.  when  gently  heated.  It  is 
not  changed  by  boiling  alcohol  and  is  practically  inactive, 
having  a=  -0-23  to  0-5°.  From  the  mother  liquors  two 
substances  were  separated  :  (1),  /3-caryophyllene  nitroso- 
chloride, C15H24ONCI,  which  forms  glassy  crystals, 
melting  at  159°  C.,  and  with  ax,=  -  98-07°  in  benzene  ; 
(2),  a  new  substance.  C15H23NO2,  which  crystallises  from 
alcohol  in  long  prismatic  needles,  melting  at  162-5 — 
163-5°  C,  and  with  ap  =  +  217-2°  in  benzene  ;  it  decolorises 
bromine,  and  does  not  react  with  benzylamine.  The  a- 
and  /3-caryophyllene  nitrosochlorides  wore  termed  the 
j3-  and  a-compounds  respectively  bv  Schreiner  and 
Kremers  (Pharm.  Archives.  2,  293).  a-Carvophyllene- 
nitrolbenzylamine,  Ci5H24(N0)NHC6H5,  melts  at  l26°— 
128°  C.  ;  the  hydrochloride  crystallises  from  dilute  alcohol 
in  glistening  leaflets,  melts  at  195°  C,  and  is  optically 
inactive.  /3-Caryophvllenenitrolbenzylamine  crystallises 
from  chloroform  and  alcohol  in  long,  silky,  colourless 
needles,  melting  at  172° — 173°  C,  and  with  aD=  -f  217-87° 
at  16°  C.  in  chloroform.  a-Nitrosocaryophyllene, 
C15H23NO,  was  prepared  by  the  action  of  sodium  in 
methyl  alcohol  upon  a-carj-ophyllcne  nitrosochloride. 
After  crystallising  from  alcohol  it  melts  at  116°  C.  It  is 
optically  inactive  and  decolorises  bromine.  The  blue 
caryophyilene  nitrosite  melting  at  115°  C.  was  prepared 
according  to  the  method  of  Schreiner  and  Kremers 
(Pharm.  Archives,  2,  283).  This  nitrosite  was  dissolved 
in  alcohol  at  0°  C.  and  treated  with  a  solution  of  potassium 
hydroxide  in  alcohol.  On  acidif^-ing  with  acetic  acid, 
diluting,  and  extracting  with  ether,  a  substance, 
^15^24^203,  ^a-s  obtained.  This  crystallises  from  light 
petroleum  in  long,  matted  needles,  which  melt  at  139" — 
139-5°  C,  and  have  aD= +120-0°  in  benzene.  The  sub- 
stance decolorises  bromine.  If  the  liquid  after  treatment 
with  potassium  hydroxide  be  allowed  to  stand  for  several 
hours  before  acidifying,  a  substance,  Ci5H23NO,  is 
obtained,  which  may  be  regarded  as  rf-nitrosocaryo- 
phyllene.  It  crystallises  from  light  petroleum  in  short 
prismatic  needles,  melting  at  162° — 163°  C.  and  has 
aD= +209-2°  in  benzene.  The  blue  nitrosite  was  boiled 
with  light  petroleum,  a  current  of  carbon  dioxide  being 
passed  through  at  the  same  time,  when  a  whitish-j-ellow 
precipitate  separated.  This  substance,  C-i5H23N40g  or 
C15H23N3O7,  forms  soft,  silky,  minute  needles  melting  at 
159°  C,  and  is  stable  towards  bromine.  The  light 
petroleum  held  in  solution  a  nitrosate,  Ci5H2sN204.  or 
C15H22N2O4,  which  crystallises  in  ro?ettes  of  flat  needles, 
melting  at  130-5°  C,  and  decolorising  bromine.  Both  sub- 
stances are  optically  inactive.  When  the  blue  nitrosite 
is  boiled  with  alcohol,  an  oil  and  some  crystals  are  formed. 
The  latter  crystallises  in  small  needles  melting  at  128°  C. 
The  mother-liquors  from  the  preparation  of  the  blue 
nitrosite  yielded  a  new  sesquiterpene,  C15H24;  This 
boiled  at  '123°— 124°  C.  at  14-5  mm.,  had  ao=  -25-03°. 
sp.  gr.  0-8990  at  20°  C.  and  md  =  1-49617  at  20°  C.  It 
forms  a  nitrosochloride  melting  at  122°  C.  \Micther  this 
new  sesquiterpene  Ls  a  constituent  of  the  original  oil  or 
not,  remains  to  be  proved. — F.  Shdn. 

Essential  oils  ;-    ConstitueiUs  of .     The  scsquiterpent 

cedrene.  F.  W.  Semmler  and  A.  Hoffmann.  Ber., 
1907,  40,  3521—3528. 
Natural  cedrene,  obtained  from  Juniperua  virginiana, 
was  used  in  this  research,  and  had  the  following  constant>5 : 
b.pt.,  124—126°  C.  at  12  mm.  ;  sp.  pr.  at  15°  C.  0-9354  ; 
ao  =  -  55°  in  a  100  mm.  tube  :  and  /in  =  1  -50233.  Oxida- 
tion of  cedrene  by  pcrmantranat*'  shows  it  to  t)p  a  tricvclic 
sesquiterpene  with  one  ethylenic  linkage,  the  oxidation 
products  being  as  follows.  Cidnne  gljirol,  t'ls^se^^a- 
crystalli'^cs  from  acetone  in  long  prisms,  nicltina  at 
iek)°  C,  boiling  at  186°— 187°  C,  at  12  mm.,  and  with  the 
sp.  gr.  1-053  at  16°  C.     Cedrene  keto-aldehyde  or  diketone. 
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C|5Hj405.  boils  at  165°  C.  at  10  mm.  and  has  the  sp.  gr., 
l^.'vint  15"  C.  It  forms  a  dissemicarbazone.  m.  pt.  234°  C. 
Cedrme  Leto-acid,  €^^,11.2^0:1.  boils  at  2l5'—2-2-2°C.  at 
1 1  mm.,  and  forms  a  scmicarbazone  melting  at  '245°  C.  and 
an  ojrime  meltins  at  about  60°  C.  The  methyl  ester  of  this 
acid  boils  at  KKf— 165^'  C.  at  S  mm.,  has  the  sp.  gr..  1  -054  at 
15^  C.  wp=r4S4.  and  forms  a  semioarbazono  melting  at 
ISO-  C.  When  this  acid  was  treated  with  bromine  in 
alkaline  solution,  a  dioarboxvlio  acid  wa.-<  formed,  the 
methyl  ester.  C^gH.j^jOj.  of  which  boiled  at  165°— 173°  C. 
at  11  mm.,  and  had  hd  =  1-47936.  and  sp.  gr.  1-OSl  at 
15"  C.  Oxidation  of  eedrene  with  ozone  gave  the  keto- 
aldehyde.  The  sesquiterpene  was  then  oxidised  with 
chromic  acid  dissolved  in  acetic  acid.  The  chief  product 
was  cedront,  Ci^}i22^'>.  which  is  a  slightly  yellowish  oil 
with  a  strong  smell  of  cedar-wood.  It  boils  at  147° — 
150-5°  C.  at  y  mm.,  and  has  the  sp.  gr..  1-011  at  125°-  C, 
»p  =  1-51202.  and  aD=-91°  30'  in  a  100  ram.  tube. 
The  semicarbazone.  by  means  of  which  it  was  purified, 
melts  at  242'" — 243°  C.  On  reduction  with  sodium  in 
alcohol,  diht/drotsocedrol.  Ci^U.^^O,  was  obtained,  boiling 
at  14S-"— 151°  C.  at  9-5  mm.,  and  with  the  sp.  gr.,  1-007 
at  1S°  C.  nD  =  1-51202,  and  av=--  -20°  30'.  The  ketone 
grouping  and  the  ethylenic  linkage  are  thus  both  reduced. 
On  aecomposins  the  semicarbazone  mother-liquors  from 
cedrone.  another  ketone  was  obtained.  This  boiled  at 
148°— 152°  C.  at  10  mm.,  and  had  the  sp.  gr..  1-005  at 
16  mm.,  and  aD=-40°.  Difn/drocedrene,  Cj^Hoe,  ^as 
obtained  bv  the  reduction  of  eedrene  with  hvdriodic  acid  ; 
it  boiled  at  116°— 122°  C.  at  10  mm.,  and  had  the  sp.  gr. 
0-9052  at  15°  C,  and  7id  =  1-4S721.  The  different  com- 
pounds contain  the  following  groupings  : — 


CCH 

C.C.CH3 

Cedrene 


C.CH.OH  C.COOH 

C,C{OH)CH,     C.CO.CH, 


Glycol 


Keto-acid 


C.CO 

GC.CHg 

Cedrone 


The  coD.stants  obtained  for  cedrone  do  not  agree  Avith 
those  of  the  cedrone,  C15H24O  obtained  in  a  similar  way 
bv  Rousset  (Bull.  Soc.  Chim.^  1897,  [3]  17,  485). 

— F.  Shdn. 

Easi  Indian  aandaltcood  oil ;  Specific  gravity  of .     H. 

Lohr.     Chem.-Zeit.,  1907,  31,  1040. 

The  author  has  frequently  obtained  sandalwood  oil  with 
a  sp.  gr.  below  the  minimum.  0-975,  suggested  bv  Parry 
and  Bennett  (this  J..  1907,  945).  Recently  the  distillation 
of  20,0C)O  kilos,  of  East  Indian  wood  gave  an  oil  having 
the  sp.  gr.  0-972  at  15°  C.  and  optical  activity,  n  =  19-25° 
in  a  100  mm.  tube  ;  it  contained  96  per  cent,  of  santalol, 
and  was  completely  soluble  in  4  parts  of  70  per  cent. 
alcohd.     (See  abo'this  J.,  1907,  1028.)— F.  Shdn. 

Tltffme  oil,   French  ';    C'rt/niaUine  constituent  of  .     J. 

Schindrlmeirter.     Apoth.-Zeit.,    1907,  22,   853. 

Is  a  parrel  of  French  thyme  oil,  which  had  stood  for  some 
tir  I'  -lined  tin,  a  crystalline  deposit  was  found  to 

b  By  recrvHtalfisation  from  water  or  alcohol, 

ti  •   w.x*  obtained  in  odourless,  colourless,  well- 

f'  y,  hard,  columnar  crystals,  m.  pt.  169°  C.  ; 

^i  ;ble  in  alcohol,  chloroform  and  ctnyl  acetate, 

al  ible  in  ether,  readily  dL«solved  in  hot  water, 

b  •   in  cold  ;    optically  inactive  ;    subliming   at 

yi  i'avc  figurf^  agreeing  with  the  formula, 

'  :  When      treated      with      hvdrobromir; 

»'  t'lacial  acftic  af,id,  the  dihydrobromide, 

C'lpHiu.iiHBr.  wa«  obtained,  m.  pt.  68"  C.  When  the 
ori'/ina!  '■ri-'tals  were  treated  with  dilute  sulphuric  acid, 
a  '  li  a  limonene  o<lour,  but  showing  no  constant 

b  fained.     The  •(ul»stance  a|)Tiears  to  be  a  new 

t'  -     "Hied  to,  but  distinct  from,  /ran.«-terpin, 

*  ft.  156" — L'lK"'  C,  and  forms  a  dihydro- 

br  '    m.   nt.   64*  C.     No  known  ternin  has 

b«-<-fi  M-<  orded  with  the  high  m.  pt.  WX'  C.  so  the  suljstance 
i»  ►ith«T  »  n'-w  ron.*tituent  of  the  original  oil.  or  is  derived 
f'  ind*  t/^cted   adulterant ;    the  oil  showed   no 

'■  irart<>ni  at  constitucntfl. — J.  O.  B. 


Terpin  and  benzoic  acid ;    New  compound  of .     P. 

Cesario.     Boll.    Chim.    Farm.,    13,   495,     Apoth.-Zeit., 
1907,  22,  686. 

A  NEW  compound  of  terpin  with  benzoic  acid  has  been 
obtained  in  the  form  of  acid,  rectangular  scales,  m.  pt. 
97°  C,  readily  volatilised ;  insoluble  in  cold  \\ater ; 
soluble  (1  :  20)  in  boiling  water,  and  (6:  100)  in  alcohol; 
sparingly  soluble  (0-01  :  15)  in  ether;  slightly  more  soluble 
(0-1  :  100)  in  glycerol  and  in  chloroform  ;  insoluble  in 
carbon  bisulphide,  oil  of  turpentine,  benzine,  and  light 
petroleum  spirit.  It  affords  no  characteristic  reactions 
with  mineral  acids,  nor  with  ferric  chloride. — J.  0.  B. 

Formaldehyde  ';    Some  condensation  products  of .     J. 

Breslauer  and  A.  Pictet.     Ber.,  1907,  40,  3784—3786. 

The  products  described  in  this  paper  were  obtained  in 
attempting  to  use  formaldehyde  as  a  methylating  agent. 
Phthalimide  was  heated  to  150° — 160°  C.  under  pressure 
with  a  40  per  cent,  solution  of  formaldehyde.  Methyl- 
phthalimide  was  obtained,  melting  at  132°  C.,  and  boiling 
between  280^  and  300°  C.  Formaldehyde  and  succinimide 
gave  mcthylenedisuccinimide  melting  at  200° — 202°  C. 
Formaldehyde  and  phenol  gave  a  condensation  product, 
which  is  probably  meihyleneghjcolmethylphenyl  ether, 
CeHg.O.CHg.O.CHg.  This  substance  boil's  between  197° 
and  200°  C,  has  sp.  gr.,  1-0814  at  12°  C,  is  insoluble  in 
alkalis,  and  is  volatile  with  steam.  Treated  with  bromine 
v.'ater  it  forms  a  dibromo  substitution  product,  C8H8Bro02,. 
melting  at  112° — 113°  C.  On  boiling  with  dilute  nitric 
acid,  it  yields  picric  acid.  Its  constitution  was  confirmed 
by  its  synthesis  from  potassium  phenate  and  chloromethyl 
ether,  CH3.O.CH2CI.  Formaldehyde  and  a-naphthol 
gave  a  dark  brown,  amorphous  powder,  CoaHjeOs,  soluble 
in  alcohol,  chloroform,  and  benzene  with  a  red  colour, 
in  alkalis  with  a  deep-blue  colour.  On  distillation,  a 
product  is  obtained,  CooHj^O,  forming  yellow  crystals 
melting  at  79° — 80°  C,  soluble  in  alkalis  and  giving  a 
deep-blue  colour  with  ferric  chloride. — F.  Shdn. 

Monazite  sand  ;•     U.S.   production  of .     U.S.   OeoL 

Survey,  1906.     [T.R.] 

The  production  of  crude  monazite  sand  in  the  United 
States  during  1906  amounted  to  about  2,000,000  lb., 
which  averaged  about  30  per  cent,  monazite.  The  prices 
paid  for  crude  monazite  in  the  North  Carolina  and  South 
Carolina  mining  regions  varied  from  1|  cents  per  pound 
for  very  low-grade  concentrates  with  small  thoria  content 
to  15  or  more  cents  for  the  better  grades.  The  average 
price  was  nearly  8  cents  per  pound.  There  were  no- 
imports  of  monazite  or  other  thorium-bearing  minerals 
into  the  United  States  during  1906.  A  considerable 
quantity  of  thorium  nitrate,  however,  has  been  imported 
during  the  last  five  years  ;  the  import  in  1906  was 
40,090  lb.,  valued  at  $139,929. 

Patents. 

Camphor  [from  isoborneol]  ;:   Manufacture  of .     J.  N. 

Goldsmith  and  The  British  Xylonite  Co.,  Ltd.,  Brantham^ 
Suffolk.     Eng.  Pat.  21,171,  Sept.  24,  1906. 

Camphor  can  be  prepared  by  the  oxidation  of  isobornyl 
ethers.  As  an  oxidising  agent,  nitric  acid  diluted  with 
an  equal  volume  of  water  can  be  used.  The  isobornyl 
ether  is  floated  on  this,  and  the  mixture  warmed.  Dilute 
sulphuric  acid,  starch,  treacle,  or  copper  filings  may  be 
added  to  the  dilute  nitric  acid  to  aid  the  reaction.  Instead 
of  nitric  acid,  a  mixture  of  sodium  nitrate  and  dilute 
sulphuric  acid  may  be  employed. — F.  Shdn. 

Camplutr ;     Process   for   oxidising   borneol   or   isoborneol 

for  the  manufacture  of .     A.  Verley,  E.  Urbain,  and 

A.  Feige,  Paris.     Eng.  Pat.  14,550,  June  24,  1907. 

BoBNEOL,  or  isoborneol,  is  oxidised  by  means  of  a  chromia 
acid  combination  made  by  decomposing  a  concentrated 
solution  of  sodium  bichromate  with  excess  of  concentrated 
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sulphuric  acid,  the  proportions  being  such  that  there  are 
at  least  three  molecular  proportions  of  sulphuric  acid 
to  one  of  sodium  bichromate. — F.  Shdn. 

Camphene ';  Manufacture  of  — — .  J.  N.  Goldsmith  and 
The  British  Xylonite  Co.,  Ltd.,  Brantham,  Suffolk. 
Eng.  Pat.  21,180,  Sept.  24,  1906. 

Camphene  is  made  by  heating  pinene  hydrochloride  with 
a  salt  or  salts  of  naphthol  or  other  phenols  in  non-aqueous 
solution.  The  phenolic  salts  of  the  alkaline-earth''  or  the 
sodium  salts  of  naphthols  or  cresols  may  be  used  in  a 
"  diy  "  state,  that  is,  the  pinene  hydrochloride  may  be 
boiled  -Hrith  the  salts  in  the  absence  of  any  solvent,  and  the 
camphene  distilled  off.  (See  Eng.  Pats,  "l 6,429  and  22,810 
of  1906 ;  this  J.,  1906,  909  :  1907,  343  ;  and  Fr.  Pat. 
375,897  of  1907  ;   this  J.,  1907,  947.)— F.  Shdn. 

Compounds  for  use  in  medicine  and  pharmacy  [itrca 
derivatives  of  a-halogen-isovnlcric  acid],  and  process  for 
the  manufacture  of  the  same.  Knoll  und  Co.,  Ludwig- 
shafen,  Germany.     Eng.  Pat.  942,  Jan.  14,  1907. 

Urea  is  mixed  with  a-halogen-Lsovaleryl  chloride  or 
bromide  :  the  mixture  becomes  warm  and  combination 
takes  place.  The  following  substances  are  described. 
The  urea  compound  of  a-bromoisovalcryl  crystallises 
from  toluene  in  leaflets  melting  at  about  149°  C.  The 
urea  compound  of  a-chloroisovaleryl  (nystallises  from 
toluene  or  water,  and  melts  at  about  139^  C.  Ihe  com- 
bination takes  place  in  the  proportion  of  one  molecule 
of  urea  to  one  molecule  of  the  a-halogen-Lsovaleryl. 

— F.  Shdn. 

Pharmaceutical  compounds  [succinylsalicylic  acid]  ;  31anu- 

facture    of    .     P.     A.     Newton,     London.     From 

Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Ger- 
many.    Eng.  Pat.  5842,  March  11,  1907. 

See  Fr.  Pat.  378,220  of  1907  ;  this  J.,  1907, 1 109.— T.  F.  B. 

Copaiba    balsam ';     Manufacture    of    solid    condensation 

products    from .     H.    H.    Lake,    London.     From 

K  A.  Lingner,  Dresden.     Eng.  Pat.  6843,  Mar.  21,  1907. 

Copaiba  balsam,  dissolved  in  benzine  or  other  similar 
solvent,  is  treated  with  formaldehyde  in  the  presence  of  a 
condensing  agent  such  as  hydrochloric  acid,  after  which 
the  acid  is  neutralised  with  sodium  carbonate,  and  suffi- 
cient caustic  alkali  added  to  neutralise  the  acid  con- 
stituents present  in  the  balsam.  On  standing,  the  liquid 
separates  into  two  strata,  and  the  lower  is  drawn  off  and 
acidified,  when  the  condensation  products  are  liberated. 
These  are  then  collected  and  dried.  The  product  so 
obtained  is  free  from  essential  oils,  which  are  a  frequent 
cause  of  irritation. — S.  R.  T. 

Formic  acid ;    Process  of  reducing .     C.  Ellis,  White 

Plains,  N.Y..  and  K.   P.   McElrov,  Washington,  D.C. 
U.S.  Pat.  867.575,  Oct.  8,  1907. 

Acids  of  the  monobasic  fattv  acid  series,  <:vich  a«  formic 
acid,  can  be  reduced  electrolytioallv  with  the  formation 
of  aldehydes  and  alcohol'^  in  the  prcence  of  a  ^trontrer 
mineral  arid  as  sulphuric  acid.  A  portion  of  the  reduced 
liquid  can  be  withdrawn,  passed  throufjh  a  still  to  remove 
the  volatile  products  of  reduction  and  returned  to  the 
electrolytic  bath. — F.  Shdn. 


XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Patent. 

Emulsion  of  phosphate  of  silver  :    Process  for  producing 

an  [for  photograph/].     Y.   Schwartz,   Hannover, 

■   Germany.     Eng.  Pat.  9855,  April  27,  1907. 

SEEFr.  Pat.  378,305  of  1907  ;  this  J.,  1907, 1109.— T.  F.  B. 


XXn.— EXPLOSIVES,   MATCHES,    &c. 

Cellulose,    hydrocellulose,    and   oxycdlulose  •     The    higher 
nitrates  of .     E.  Berl  and  R.  Klaye.     See  XIX. 

Patents. 

Explosives  ';  Impts.  in  and  in  preparation  of .     King'.s 

Norton  Metal  Co.,  Ltd.,  T.  A.  Bavliss,  H.  M.  Smith, 
and  H.  W.  Brownsdon,  London.  "  Eng.  Pat.  28,053, 
Dec.  10,  1906. 

The  grains  or  particles  of  the  explosive  are  coated  with  a 
metal,  preferably  aluminium  in  fine  powder,  with  or 
without  the  addition  of  a  small  quantity  of  oil  or  vaseline. 
The  coating  of  metal  retards  the  rate  of  explosion,  thereby 
improving  the  ballistic  properties  of  the  explosive. 

— F.  Shdn. 

Matches  ;   Ignition  mass  for .     G.  A.  Haffner,  Paris. 

Eng.  Pat.  1357,  Jan.  18,  1907.  Under  Int.  Conv., 
Feb.  21,  1906. 

Potassium  chlorate,  powdered  glass,  and  zinc  oxide  are 
formed  into  a  paste  by  stirring  with  the  addition  of  water, 
and  incorporated  with  a  mixture  of  potassium  bichromate 
and  barium  chlorate  previously  moistened  with  alcohol 
or  ammonia,  and  finely  ground.  After  complete  cooling 
and  removal  of  superfluous  water  by  pressing,  a  cementing 
substance,  preferably  glue,  combined  with  amorphous 
phosphorus  is  added  and  the  whole  is  lightly  beaten  up 
together.— W.  P.  S. 


XXni.— ANALYTICAL    CHEMISTRY. 

APPARATUS,  d:c. 

Extractor  for  use  with  small  quantities  of  material.  C.  L. 
Jackson  and  J.  E.  Zanetti.  Am.  Chem.  J.,  1907,  38, 
461—464. 


Thk  flask  (250  c.c  or  larger)  (see  Fig.)  contain.s  a  wide 
tube,  narrowed  at  the  lower  end.  in  which  is  the  solid  to 
be  treated,  resting  on  a  perforated  porcelain  plate  covered 
by  a  disc  of  filter-paper,  which  is  at  a  higher  level  than 
the  liquid  in  the  llask  ;  another  filter-paper  covers  the 
solid.  There  should  be  a  space  above  the  solid  of  1 — 3  cm. 
in  height,  to  receive  the  drip  from  the  inverted  condenser, 
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aiid  there  must  Iv  spaoo  enough  between  the  tiil)e  and 
the  neik  of  the  lla.sk  to  allow  free  passage  of  vapour. 
The  rate  of  distillation  luid  the  adjustment  of  the  tilter- 
jMpers  mu>t  hv  so  eoiitriveil  that  the  Kpaec  above  the 
solid  is  kept  full  of  liquid  while  a  rapid  percolation  goes 
on.  The  extraction  is  thus  otTeetod  by  hot  liquid,  and  is 
mon?  rapid  and  etTeotive  than  with  a  Soxhlet  extractor, 
over  which  the  present  form  has  the  further  advajitnges 
that  it  can  be  used  with  much  less  solvent,  is  cheaper, 
less  fracile,  more  compact,  and  well  adapted  for  use  with 
solvents  of  high  boiling-point. — J.  T.  D. 

yictd  :    Thermo-el€ctricit}i  of .     Influence  of  metallic 

impurities.     H.  Pechcux.     Sec  XIB. 

Patents. 

Photometer  for  testing  the  luvtinous  power  of  electric  lamps. 
G.  BarteL,,  Cologne.     Eng.  Pat.  13,062,  Juno  5,  1907. 

The  photometer  consists  of  a  box,  at  one  end  of  which  the 
lamp  to  be  tested  and  a  standard  lamp  are  placed  .side  bj 
side,  whilst  at  the  other  end  is  fixed  a  screen  having  in 
front  of  it  a  movable  object,  such  as  a  vertical  rod,  by 
means  of  which  .shadows  can  be  cast  on  the  screen  by  the 
two  lamps.  The  rod  can  be  moved  along  a  caudle-power 
.«cale  in  front  of  the  screen.  A  current-meter  is  provided. 
The  photometer  box  is  made  in  two  parts,  hinged  together 
so  as  to  be  conveniently  folded  uj)  with  the  test  apparatus 
fixed  in  position. — H.  B. 

Gas  ;  Apparatus  for  the  anulifdi/<  of .     J.  F.  Simmance 

and  J.  Abadv.  Fr.  Pat.  378,622,  June  8,  1907.  Under 
Int.  Conv.,  Aug.  21,  1906. 

See  Eng.  Pat.  18,680  of  1906  ;  this  J.,  1907, 1067.— T.  F.  B. 
IS  ORG  A  yiC—Q  UA  NTITA  TI VE. 

Geld";    Sew  method  for   determining by  means  of 

sucrose  or  dextrose.  P.  Le idler.  Z.  Chem.  u.  Ind. 
KoUoide,  1907,  2,  103. 

k  jnxTCBE  of  5  c.c.  of  auric  chloride  solution  (1  :  100), 
10  c.c.  of  sucrose  solution  (1:1).  and  10  c.c.  of  water,  was 
heated  on  the  water-bath,  metallic  gold  being  precipitated 
after  about  10  minutes.  Twenty  c.c.  of  water  were 
hul*.equently  added,  the  heating  then  being  continued 
for  20  Hiinutf^.  The  precifjitate,  the  coagulation  of 
whjrh  was  accelerated  bv  repeated  agitation,  was  filtered 
through  a  Goof  h  crucible,  washed,  first  with  hot  water, 
then  with  alcohol  and  ether,  and  dried  at  140"  C.  In 
10  dct^rniinations,  the  ariiount  of  gold  obtained  ranged 
hx-twwn  0-0248  and  0-0255  grin.  In  control  determina- 
»,  in  whif-h  hydrosjcn  ix;roxide  in  alkaline  solution  was 
0-<t2.>4  grm.  of  gold  was  obtained.  Good  results 
»to  obtained  by  using  dextrose  instead  of  sucrose 
as  a  rcducinji  at;ent ;  lactone,  however,  wax  found  to  be 
umuitable  owing  to  the  fact  that  the  gold  precipitated 
wM  too  finelv  divided  to  be  retained  by  the  filter.  The 
method  is  only  applicable  to  auric  r  hloriclc  and  aurichloric 
„^„i  ...  tv...  , ,  ,.  f^i  ycKJium  aurichloride,  the  gold  is  not 
•  itively.  The  method  is  not  applicable 
'  -tion  of  silver  or  platinum. — L.  E. 

I'h'.'jJioric  acid:    Quantitative  volatUisation  of  from 

itA  salts  in  a  cnrrfnt  of  chlorine  conlaininf/  carbon  tetra- 
rhU,rid*.  P.  Jannaftch  and  W.  Jilke.  Ber.,  1907,  40, 
3605—3608. 

Thk  method  dwcribed  by  .Jannaf<ch  and  Hcimann  (this 
J..  1906,  U»07)  may  b<;  simplified  by  carbonising  the  sugar 
m)T»'ir»'  with  •tilphnric  acid  in  a  large  gla-s  boat  in  a 
•  'I  in  a  furnace,  and  di«tilling  over 
'  V  means  of  a  current  of  chlorine. 

^  ■''    jjhatc  with  rarbon   may  be 

'•  'of  chlorine  be  charged  with 

,  ir.  For  this  nurpo.-e  the 
cklorut' ,  itft^f  jijw.-injr  'hrcni^h  a  washing  bottle  containing 
kolpboric  acid.  »  made  to  traven-e  an  Erienmcycr  flask, 
whkh  l»  h#'«t»d  m  a  brakr-r  of  water  to  )?S'  — W  f'.,  and 


into  which  carbon  tetrachloride  falls  drop  b}'  drop,  the 
supply  being  so  regulated  that  about  200  c.c.  are  con- 
sumed in  an  iiour.  The  phosjthatc  is  heated  in  a  i)latinum 
boat  placed  near  the  centre  of  the  combustion  tube, 
which  is  about  half  a  metre  in  length  and  has  an  end 
which  is  constricted  and  bent  do^viiwards  where  it  is 
connected  with  the  ab^^orption  vessels.  The  first  of  these 
is  a  flask  containing  200  c.c.  of  water  and  50  c.c.  of  dilute 
nitric  acid,  whilst  flic  second,  which  is  a  vessel  with  10 
bulbs,  is  charged  with  50  c.c.  of  water.  About  4J  hours 
are  required  for  the  complete  volatilisation  of  phosphoric 
acid  from  ammonium  and  magnesium  phosphates.  The 
liquid  in  the  absorption  vessels  is  then  gently  heated  to 
expel  the  carbon  tetrachloride,  concentrated  to  a  syrup, 
and  filtered,  and  the  phosphoric  acid  determined  by  the 
molvbdate  method. — C.  k.  M. 


Molyhdic  acid ;    Behaviour  of iyi  the  zinc  reductor. 

D.  L.  Randall.     Am.  J.  Science,  1907,  24,  313—316. 

The  molybdic  solution  (0-2  to  0*3  grm.  of  ammonium 
molybdate  dissolved  in  10  c.c.  of  water  and  acidified  by 
100  c.c.  of  sulphuric  acid  of  2-5  per  cent.)  is  passed  through 
the  column  of  zinc  (about  36  cm.)  in  the  reductor,  following 
100  c.c.  and  followed  by  200  c.c.  of  the  hot  dilute  acid, 
and  the  zinc  is  finally  washed  with  100  c.c.  of  hot  water. 
The  liquids  leaving  the  reductor  are  received  in  20 — 
30  c.c.  of  solution  of  iron  alum  (100  grms.  of  the  crystallised 
salt  dissolved  in  a  litre  of  water)  to  which  4  c.c.  of  phos- 
phoric acid  have  been  added.  The  reduced  ferrous  salt 
is  then  determined  by  titration  with  iV/lO  permanganate. 
Under  these  circumstances  it  is  found  that  the  molyb- 
denum is  reduced  exactly  to  M02O3.  In  determining 
phosphorus,  the  precipitation  of  ammonium  phospho- 
molybdate  is  carried  out  as  usual,  the  washed  precipitate 
dissolved  out  of  the  Gooch  crucible  by  means  of  dilute 
ammonia,  the  solution  acidified  with  sulphuric  acid,  and 
passed  through  the  reductor  as  described  above. — J.  T.  D. 


Caustic  lime  ;    Determination  of 
See  VII. 


E.   H.   Croghau. 


Sulphur  in  iron,  steel,  etc.  ;    Determinaiion  of .     E. 

Jaboulay.     See  X. 

Manganese  in  steel  ;•     Volumetric  determination  uj . 

L.  Sacerdoti.     See  X. 

Electro-analysis  ;,  New  results  in .     T.  P.  MoCutcheon, 

jun.     ;See  XIA. 

Ilalides  of  the  alkaline-earth  metals  ;  Electrolysis  of  the . 

H.  S.  I.ukens  and  E.  F.  Smith.     See  XIA. 

Metallic  chloride  solutions  ';    Electrolysis  of with  the 

vse  of  rotating  silver  anode  and  mercury  cathode.     T.  P. 
McCutchcon,  jun.,  and  E.  F.  Smith.     See  XIA. 

Titanium  trichloride  in  volumetric  analysis.     K.    Knecht 
and  E.  Hibbert.     See  Org.  Quant. 


Patent. 

Analysis  ;     Methods  of  chemical .       [Phosphorus   in 

steel.]      C.    H.    Ridsdale,   Middlesbrough.       Eng.   Pat. 
21,342,  Sept.  26,  1906. 

The  invention  relates  to  the  ])reparation  of  weighed  or 
measured  quantities  of  reagents  for  use  in  definite  chemical 
operations,  the  solid  substances  being  put  up  in  the  form 
of  tablets  and  the  liquids  in  measures  of  the  required  size. 
An  instance  is  given  in  which  the  determination  of  phos- 
phorus in  steel  is  described.  A  weighed  portion  of  the 
sample  is  treated  with  a  quantity  of  a  mixture  of  nitric 
acid  and  hydrogen  peroxide  delivered  from  a  special 
raca.sure  ;  when  the  steel  is  di-.solved,  a  pellet  consisting 
of  BTnmnnium  nifrat*   and  nmmoniiim  rhbu-rdp  i'  addrd, 
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the  excess  of  oxygen  is  removed  by  boiline,  and  the 
phosphoric  acid  i.s  then  precipitated  "by  the  addition  of 
ammonium  molybdate. — W.  P.  S. 

ORGANIC— Q  UALITA  TI VE. 

Sesame  oil ;  Influtnce  of  rancidity  on  Baudouiri's  test 
for .     A.   Lauffs   and  J.    Huismann.     Sec  XII. 

Animal  fata  ;•  Detection  of  some when  mired  with  other 

animal  fats.     E.  Polenske.     See  XII. 

ORGANIC— QUANT  I  TAT  I  VE. 

Combustions  ';  Use  of  palladium  as  contact  substance  in . 

M.  Dennstedt.     Ber.,  1907,  40,  3677—3681. 

A  CRITICISM  of  Jacob.«en  and  Landesen  (this  J.,  1907.  948), 
and  a  claim  for  priority  in  the  use  of  palladium,  vvhich  the 
author  has  shown  to  possess  no  advantage  over  platinum 
as  a  catalyst  though  superior  to  copper  oxide.  Palladium 
further  has  the  disadvantage  that  it  loses  its  metallic 
surface  and  becomes  covered  \vith  a  greyish-green  layer. 
The  use  of  palladium-asbestos  and  of  asbestos  generally 
is  unfavourably  criticised  on  the  ground  that  these 
materials  retain  traces  of  sulphuric  acid.  The  use  of  a 
combustion  tube  of  reduced  bore  at  the  spot  where  the 
contact  substance  is  placed  is  also  condemned. — E.  F.  A. 

Titanium  trichloride  in  volumetric  analysis.  E.  Kuecht 
and  E.  Hibbert.  Ber.,  1907,  40,  3819—3827.  (See 
this  J..  1903,  232,  825  ;   1905,  154,  1192.) 

In  the  determination  of  trinitrooresol  and  trinitroxylenol 
by  reduction  with  titanium  trichloride,  accurate  results 
are  obtained  onlv  by  using  a  large  excess  of  the  titanium 
solution,  and  boiling  for  5  minutes  in  a  current  of  carbon 
dioxide.  For  the  determination  of  nitro-compounds 
insoluble  in  water  and  noteasily  sulphonated,  the  substance 
is  dissolved  in  alcohol,  and  slowly  introduced  into  a  known 
volume  of  a  hot,  standardked  solution  of  titanium  tri- 
chloride. The  whole  is  then  boiled  for  five  minutes, 
while  passing  a  current  of  carbon  dioxide  through,  and 
after  cooling,  the  excess  of  titanium  chloride  is  titrated 
with  ferric-ammonium  sulphate  solution.  A  control 
determination  should  always  be  performed.  Thioindigo 
can  be  determined  in  exactly  the  same  manner  as  indigo 
(this  J..  1905,  1192),  being  reduced  to  the  leuco  compound. 
For  direct-dyeing  cotton  azo  dyestuffs,  the  indirect  method 
was  previously  recommended  (this  J.,  1905,  154),  but  if 
an  addition  of  Bochelle  salt  be  made,  as  with  basic  dye- 
stuffs,  they  can  be  titrated  directh'.  except  in  the  case  of 
yellow  dyestuffs,  such  as  Chrysophenine.  In  the  titration 
of  ferric  iron  with  titanium  trichloride,  instead  of  ascer- 
taining the  end-point  by  spot-tests  with  potassium 
thiocyanate,  a  considerable  excess  of  the  latter  may  be 
added  to  the  solution,  and  the  titration  continued  until  the 
colour  disappears.  The  direct  determination  of  ferric 
iron  in  this  way  also  allows  of  a  simplification  of  Mohr's 
method  for  the  determination  of  dissolved  oxygen  in 
water.  For  the  determination  of  hydrosulphites  (hypo- 
sulphites), 0-2  grm.  of  the  sample  is  introduced  directly 
into  25  c.c.  of  n  solution  of  Methylene  Blue  (10  grm,?.  per 
litre)  contained  in  a  flask  through  which  a  current  of  carbon 
dioxide  is  led.  The  hydrosulphite  reduces  an  equivalent 
quantity  of  the  dyestuft,  and  after  acidifying  with  acetic 
acid,  the  excess  of  Methylene  Blue  is  titrated  with 
titanium  chloride  solution. — A.  S. 

Methane  ;     Detection   and   rapid   determination    of . 

N.  Grehant.     See  II. 

Shellac  analysis.     H.  Endemann.     See  XllIB. 

Malt  analysis ;  Unified  method  of  commercial . 

See  XVII. 

Wines  ;•    Determination  of  the  principal  acids  iii in 

presence  of  alcohol  and  glycerol.     A.    Hciduschka  and 
G.  Quincke.     See  XVII. 


XXIV.— SCIENTIFIC  &  TECHNICAL   NOTES. 

Radio-active  element ;   Neiv  ——.     B.  B.  Boltwood.     Am. 

J.  Science,  1907,  24,  370—372. 
Evidence  has  been  obtained  of  the  existence  in  uranium 
minerals  of  a  new  radio-active  element,  emitting  both 
a-  and  /3-radiations,  producing  no  emanation,  and  resem- 
bling thorium  in  its  chemical  characters.  It  Ls  a  disinte- 
gration-product of  uranium,  and  probably  the  immediate 
parent  of  radium.  The  author  proposes  for  it  the  name 
ionium.— J.  T.  D. 

Solvent  -;    Relation  between  the and  the  substance  to 

be   dissolved.     I.    Ostromvsslenskv.     J.    prakt.    Chcm., 
1907.  76,  264—267. 

Three  niles  are  established  for  the  relationship  between 
the  solvent  and  the  substance  to  be  dissolved,  which  hold 
almost  without  exception.  (1).  A  substance  dissolves  in 
its  homologues.  Thus' paraffin  dissolves  in  ligroin  ;  cetyl 
and  myricyl  alcohols  are  soluble  in  amyl,  propyl,  ethyl 
and  methyl  alcohols  ;  stearic,  margaric  and  palmitic  acids 
are  soluble  in  caprylic,  caproic,  propionic,  acetic  and 
formic  acids  ;  and  many  other  instances  are  given.  The 
solubility  of  homologues  in  one  another  decreases  with 
each  increment  of  CH,2.  (2).  All  position  isomerides  are 
soluble  in  one  another,  as  exemplified  by  the  o,  m  and 
ju-dinitro-,  dibromo-,  dichloro-,  and  dihydroxy-benzenes  : 
the  five  isomeric  chlorodinitrobenzenes  dissolve  in  one 
another  without  limit.  (3).  All  polysubstituted  eon\- 
pounds  of  any  particular  compound  dissolve  in  one 
another  so  long  as  the  group  replacing  hydrogen  remains 
the  same.  Thus  acetic  and  malonic  acids  dissolve  in 
one  another,  phenol,  resorcino!,  catechol,  quinol,  phloro- 
glucinol  and  pvrogallol  are  mutually  soluble  ;  also  mono-, 
di-,  and  trichloroacetic  acid,  etc. — E.  F.  A. 

Protein  derivatives  ;    A  new  solvent  for .     I.   Ostro- 

mysslensky.  J.  prakt.  Chem..  1907,  76,  267—268. 
(See  preceding  abstract.) 
The  albumoses  and  peptones,  which  according  to  Fischer's 
researches  contain  chains  of  acid  amides,  dissolve  in 
formamide  and  fused  acetamide  (m.  pt.  85'  C.)  with  ease. 
Egg  .albumin  peptone  dissolves  to  the  extent  of  30  per 
cent. ,  whereas  the  albumin  itself  is  insoluble.  The  concen- 
trated formamide  solutions  are  of  a  thick  fluid  consistence 
and  can  be  easily  filtered  :  it  is  hoped  to  use  them  to 
separate  inorganic  constituents  from  the  albumoses  and 
for  cryoscopic  purposes. — E.  F.  A. 

Pohjpeptides ;     Formation    of by    hydrolysis.     E. 

Fischer  and  E.  Abderhalden.     Ber.,   1907.  40,  3544— 

3562. 
Three  dipeptides  were  isolated  from  the  products  of  the 
partial  hydrolysis  of  silk  fibroin  and  elastin,  and  were 
characterised  as  derivatives  of  glycocol  with  rf-alonine, 
/-tyrosine  and  Meucine  respectively.  A  dipeptide  deriva- 
tive, say  of  glycocol  and  alanine,  may  be  either  glycyl- 
alanine  or  alanyl -glycine.  In  order  to  determine  the 
nature  of  such  combinations,  the  authors  prepare  the 
/3-naphthalenesulphonic  derivative  of  the  dipeptide  and 
hydrolyse  this  with  dilute  hydrochloric  acid.  The 
dipeptide  linkage  is  thus  broken  and  the  naphthalene- 
sulphonic  group  remains  unaffected.  In  this  way  the 
first  of  the  above  dipeptides  yielded  alanine  and  naphtha- 
lenesulphoglycine  ;  the  body  is  therefore  glycyl-rf-alanine. 
From  the  products  of  hydrolysis  of  elastin,  e/-alanyl- 
Z-leucine  has  been  obtained  and  characterised  ;■  two  other 
dipeptides  from  the  same  source  are  probably  derivatives 
of  glycocol  and  valine  and  of  rf-alanine  and  proline 
respectively.  A  dipeptide.  identified  as  /-leucyl-rf- 
glutamic  acid,  which  is  an  important  product  of  several 
proteins,  has  been  isolated  from  the  products  of  hydro- 
lysis of  gliadin.  The  authors  have  obtained  from  silk 
fibroin  what  appears  to  be  a  tetra  peptide,  a  conibinHtion 
of  two  glycocol  residues  with  r/-alanine  and  ^tyrosine. 
This  body,  of  relatively  simple  constitution,  is  precipi- 
tated by  ammonium  sulphate  and  presents  a  very  close 
similarity  in  its  reactions  to  the  complicated  albumoses  ; 
this  peculiarity  is  attributed  to  the  presen'^e  of  tyrosine 
groups  in  the  molecule. — J.  F.  B. 
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Trade  Report. 


BmAXU:    Proposed  nkw  Tariff  on  Chemical  Imports. 
Statement    showing    present    and    proposed    new    rates    of 

Ciutoms  Duty  (where  they  differ).    Note .— 10(X)  reis  = 

Is.  3d. 


1 
No.  In  1 

PropoMd' 

Tariff  Classification. 

Present 

Proposed 

Tariff. 

Duty. 

Duty. 

178 

Adds-^ 
Carbolic  (Phenol)  pure — 

Uauid  or  cr>-8tAls  . .    kilo. 
Sulphuric,  inipiu-e 

Reis. 

Reis. 

400 

300 

30 

40 

Sulphurous,  liquid    or 

compressed    

200 

300 

SOO 

Borax    crystalU.oed 

■        300      - 

("  cristalizado    em- 

pedra  ")  

100 

Rirax  in  powder , 

I                     1 

300 

205 

Carbonates      and      Car- 
bureta — 

Ammonium , 

400 

300 

Calcium  (impure)  ....       ,. 

60 

120 

Potassium       (impure) 

(pearla^h) 

30 

20 

Potassium          (bicar- 

bonate')   

200 

400 

Sodium  (bicarbonate). 

100 

400 

ill 

Sodium  or  Potassium 

Chlorate , 

300 

150 

213 

Chlorides      and      Hypo- 
chlorites— 
Lime  (prob.  Bleaching 

Powder) 

50 

30 

Potash        (Eau        de 

, 

Javelle)   

300 

500 

Soda  (Eau  de  Labar- 

' 

raqne) 

300 

500 

Sodium  (common  salt, 

crude) litre 

25 

30 

216 

Potassium     or     Sodium 

Chromate kilo. 

150 

100 

221 

Ferrocyanides  and  Ferri- 
cyanides — 
Iron   Prussiate   (Prus- 

sian Blue)  

1800 

1200 

Potash     Ferrocyanide 

i         500      J 

(yellow) 

300 

Potash      Ferricyanide 

(red) „ 

400 

257 

Lysol,  crealiD,  cresol  and 

the  like   „ 

300 

SOO 

272 

Oxide*— 

Lead(mas8icot,minium, 

litharge) 

150 

100 

Lead     (compound     or 

white  siccative)    ...       „ 

400 

200 

Iron,  industrial    

500 

30 

281 

Potassium  or  sodium  per- 

chlorate 

not  specified 

400 

tM 

Calcium  Phosphate   (se<; 
not«  at  end) 

Me 

Sulphates- 
Ammonium     sulphate 

(see  not*  at  end)  . . 

400 

100 

Potassium  sulphate  . . 

300 

100 

Sodium  bisulphate    . .       ,, 

300 

100 

MM 

Sodium  H>-po«ulphlte— 

Pure 

500 

250 

200 

50 

Uad  a) .'.'.'.'.'.'.'.'.'.'.'.      '.', 

not  specified 

500 

lfa««— Under  Udh  tariffn.  are  exempted  from  duty  the 
"y.'y«  chemical  products,  a<lapt<!d  for  use  as  fertilisers  and 
MBMUtm  of  the  soil,  such  as  :— Pho»phat<;  andfsuperphosphate 
cftoa;  nJtraUai  of  i^.tash  and  soda;  sulphat^.-s  of^aniriioiiia, 
«W«.  Iron,  and  p<^,ta«h  ;  luJphur  ;  Kuano  ;  kainite  ,  chloride 
Of  poCsMlnm  :   and  arit-killiitg  aabstanoea  (formicidea) 


New  Books. 

CaAt-TtM  o?r  PAPKuiAiUNfj.  Vou  III.  ConiprwinK  a 
•  hort  j/ractical  trcatisf;  in  whif-h  boiljng,  bleaching, 
loading,  colourinjr,  and  similar  quefltions  are  diwcu.ssed' 
Bv  Clatto.-s  P.eadi.k  rVosby.  Ixx-kwood  and  Son 
7.  SUtionf-rs'  Hall  Court,  Ludgate  Hill,  l^ndon,  E  c' 
1907.     Price  fc.  net,  each  volome. 

Small  8vo  volume,  containing  129  pagf-^  of  Hubject 
?^"*'''  JI!'*^  *^'''^*  illu-ttrationH.  and  an  alphafxtical 
tndet.     The   following   clamification    in   followed   in    the 


work :  Gteneral  introduction.  I.  "  Brass  "  and  "  steel  " 
beater  bars.  11.  Size  and  speed  of  beater  rolls.  III. 
Fading  of  Pru.ssian  blue  papers.  IV.  Effect  of  lowering 
the  breast  roll.  V.  Effect  of  "  loading  "  on  the  trans- 
parency of  papers.  VI.  "  Terra  alba  "  as  a  loading  for 
paper.  VII.  Use  of  alum  in  tub  sizing.  VIII.  Influence 
of  temperature  on  bleaching.  IX.  Use  of  refining  engines. 
X.  Agitation  as  an  auxiliary  to  bleaching.  XI.  Heating 
of  "  stuff  "  for  the  paper  machine.  XII.  Comparative 
results  of  quadruple  and  open  effect  evaporation.  XIII. 
How  to  prevent  electrification  of  paper  on  the  machine. 
XIV.  Transparency  of  papers.  XV.  The  "  life "  of 
machine  wires.     XVI.   Edge-runners. 

Vol.  IV.  (Discussions  on  water  supplies  and  the 
management  of  the  paper  machine  and  its  influence  on  the 
qualities  of  papers.)  Contains  150  page.s  of  subject  matter, 
and  an  alphabetical  index.  The  matter  is  classified  as 
follows  : — General  introduction.    I.  The  bulking  of  papers. 

II.  Special  qualities  of  "  art"  papers.  III.  The  "ageing" 
and  storage  of  papers.  IV.  Use  of  lime  in  boiling.  V. 
Controlling  the  mark  of  the  "  dandy."  VI.  "Machine" 
and  "  hand-"  cut  rags.  VII.  Froth  on  paper  machine. 
VIII.  Scum  spots  in  paper.  IX.  Consumption  of  water 
in  the  manufacture  of  paper.  X.  Management  of  suction- 
boxes.  XI.  Shrinkage  of  paper  on  the  machine.  XII. 
Paper  that  does  not  shrink  or  expand.  XIII.  Production 
of  non-stretchable  paper.  XIV.  Connection  between 
"  stretch  "  and  "  expansion  "  of  papers.  XV.  "  Stretch  " 
and  "  breaking  strain."     XVI.  Paper-testing  machines. 

The  Micboscopy  of  Technical  Pkoducts.  By  Dr.  T.  F. 
Hanausek,  Director  of  the  Gymnasium  at  Krems  on 
the  Danube,  etc.  Revised  by  the  Author  and  trans- 
lated by  Andrew  L.  Winton,  Ph.D.,  with  the 
collaboration  of  K.  G.  Barber,  Ph.D.  First  Edition. 
John  Wiley  and  Sons,  New  York.  1907.  Price  21s. 
net,  or,  $5.00.     Chapman  and  Hall,  Limited,  London. 

Large  8vo  volume,  containing  448  pages  of  subject 
matter,  with  276  illustrations,  and  an  alphabetical  index. 
The  subject  matter  is  subdivided  and  classified  according 
to  the  following  method :  Part  I.  Apparatus  and 
Methods.  I.  The  microscope.  II.  Microscopic  acces- 
sories. III.  Micro-technique ;  reagents.  Part  II. 
Microscopy  of  the  most  important  types  of  technical 
RAW  MATERIALS.      I.  Starch-Inulin.    II.  Vegetable  fibres. 

(a)  Hairs,  (b)  Fibres  of  stems  (bast  fibres,  fibro-vascular 
bundles,    etc.).     (c)  Microscopic    examination    of    paper. 

III.  Animal  fibres.  Mineral  fibres.  Textiles.  IV.  Stems 
and  roots,  (a)  Wood  of  dicotyledons  and  gymnosperms. 

(b)  Monocotykdonous  stems.  (c)  Subterranean  organs. 
(d)  Barks.  V.  Leaves.  VI.  Flowers  and  parts  of  flowers. 
VII.  Fruits  and  seeds,  (a)  Kinds  of  fruits.  Morphology. 
(b)  The  seed,  (c)  Microscopic  investigation  of  ^typical 
examples  of  technical  fruits  and  seeds  (such  as  wheat, 
barley,  oil-cakes,  myrobalans,  ivory  nut,  etc.).  VIII. 
Teeth,  bone,  horn,  etc.  IX.  Microchemical  analysis  ;  (a) 
Comparative  crystal  analysis,  (6)  Individual  crystal 
analysis. 

The  Physiology  op  Alimentation.  By  Dr.  Martin  H. 
Fischer,  Professor  of  Pathology  in  the  Oakland  College 
of  Medicine.  First  Edition.  John  Wiley  and  Sons, 
New  York.  1907.  Price  8s.  Gd.  net,  or,  $2.00. 
Chapman  and  Hall,  Limited,  London. 

Small  8vo  volume,  containing  .322  pages  of  subject  matter, 
with  thirty  illustrations,  and  alphabetical  indexes  of 
authors  and  subjects.  The  text  is  classified  as  follows : 
f.  and  II.  The  mechanical  phenomena  of  alimentation. 
III.  The  juices  poured  out  upon  the  food  and  their 
chemical  constituents.  IV.  Ferments  and  fermentation, 
v.,  VI.,  VII.,  and  VIII.  Action  of  the  enzymes  found  in 
the  human  alimentary  tract.  IX.  'Phe  bacteria  of  the 
alimentary  tract.  X.  The  regulation  of  salivary  secre- 
tion. XI.  l^gulation  of  gastric  secretion.  XII.  Itegu- 
lation  of  pancreatic  secretion.  XIII.  Regulation  of  the 
biliary  and  the  intestinal  secretions.  The  functions  o£« 
the  bile.  XIV.,  XV.,  XVL,  and  XVIL  The  alimentary! 
tract  as  an  absorptive  system.  (Absorption  of  water ;  of 
salts  ;  of  carbohydrates ;  of  fats ;  and  of  proteins.) 
XVIII.  The  alimentary  tract  as  an  excretory  systom. 
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Clean  Water  and  How  to  Get  It.  By  Allen  Hazex, 
Member  of  the  American  Society  of  Civil  Engineers! 
etc.  First  edition.  John  Wiley  and  Sons,  45,  East 
Nineteenth  Street,  New  York. '  1907.  Price  6s.  6d. 
net,  or  §1.50.  Chapman  and  Hal],  Limited,  London. 
8vo  volume,  containing  174  pages  of  subject  matter, 
with  frontispiece  and  twenty-five  illustrations,  and  an 
alphabetical  index.  The  subject  matter  is  classified  as 
follows  :  I,  Impounding  reservoir  supplies.  II.  Water 
supplies  from  small  lakes.  III.  Supplies  from  the  great 
lakes.  IV.  Water  supplies  from  rivers.  V.  Ground 
water  supplies.  VI.  Action  of  water  on  iron  pipes  and 
the  effect  thereof  on  the  quality  of  the  water.  VII. 
Development  of  water  purification  in  America.  VIII. 
Nature  of  the  methods  of  purifying  water.  IX.  Appli- 
cation of  the  methods  of  water  purification,  arranged 
according  to  the  matters  to  be  removed  by  the  treatment. 
X.  Storage  of  filtered  water.  XI.  Required  sizes  of 
filters  and  other  parts  of  water  works.  XII.  Pressure 
under  which  water  is  to  be  delivered.  XIII.  Use  and 
measurement  of  water.  XIV.  Financial  aspects.  XV. 
Laying  out  and  construction  of  works.  XVI.  Financial 
management  of  publicly-o^-ned  water  works. 

Steel  Works  Analysis.  By  John  Oliver  Arnold  and 
F.  Ibbotson,  respectively  Professor  and  Lecturer  in 
Metallurgy  in  the  University  of  Sheffield.  Third 
edition.  Whittaker  and  Co.,  2,  White  Hart  Street, 
Paternoster  Square,  London,  and  64  and  CO,  Fifth 
Avenue,  New  York.     1907.     Price  lOs.  6d. 

8vo  volume,  containing  462  pages  of  subject  matter,  with 
twenty-four  illustrations.  The  subjects  and  methods  of 
analysis  described,  are  as  follows  :  I.  Steel  works  labora- 
tory, and  its  appliances.  II.  Analysis  of  steel  and  wrought 
iron.  The  determinations  include  those  of  carbon  by 
combustion,  and  by  colour ;  of  graphite  ;  of  silicon, 
manganese,  sulphur,  phosphorus,  arsenic,  tungsten, 
chromium,  nickel,  aluminium,  copper,  iron,  molybdenum, 
vanadium,  titanium,  tantalum.  Reactions  of  acids  with 
steel.  Time-table  summary.  II.  Analysis  of  high-speed 
steels,  pig-iron,  spiegel  and  ferro-manganese,  ferro- 
chrome,  ferro-silicon,  feiTO-aluminium,  aluminium  metal, 
ferro-tungsten,  metallic  tungsten,  ferro-nickel  and 
metallic  nickel,  ferro-molybdenum,  -vanadium,  -titanium, 
and  -tantalum.  Analysis  of  iron  ores  and  manganese 
ores.  Analyses  of  chrome  iron  ore,  wolfram,  scheelite, 
tantalite,  of  refractory  metals,  fuels,  slags,  boiler  water, 
brass,  bronze,  and  white  metals.  III.  Determination  of 
the  specific  gravity  of  steel,  of  carbide  of  iron,  of  the 
evaporative  power  of  coal,  and  of  nitrogen  in  steel,  &c. 
Tables  of  typical  analyses,  of  atomic  weights,  factors,  etc. 
Calculation  of  the  calorific  power  and  intensity  of  fuel. 

MONOGRAPHIEN   UBER   ANGEWANDTE   ElEKTHOCHEMIE. 

XXVIII  Band.     Die  ELEKTROCHEjnscHE  ui-td  Elek- 

TROMETALLTJRGISCHE      INDUSTRIE      GrOSSBKITANNIENS, 

von  John  B.  C.  Kershaw.  Ins  Deutsche  iibertragen 
von  Dr.  Max  Hutk.  Wilhelm  Knapp's  Verlag, 
Halle  a.  S.,  Germany.     1907.     Price  M.9. 

8vo  volume,  containing  178  pages  of  subject  matter,  and 
an  alphabetical  index  of  authors  and  inventors.  The 
text  is  illustrated  by  eighty-seven  engravings  and  ten 
tables.  The  subject  matter  is  subdivided  and  classified 
as  follows  : — I.  Historical  introduction.  II.  The  aluminium 
industry.  III.  Electrolytic  chlorine  and  alkali  industry. 
IV.  Calcium  carbide  and  acetylene.  V.  Electrolytic 
copper  refining.  VI.  The  hypochlorite  and  chlorate 
industry.  VII.  'J'he  ozone,  oxygen,  and  hydrogen  indus- 
tries. VIII.  The  sodium,  jiotassium,  and  ])hos))horus 
industries.  IX.  Stripping  of  tin-plate  (tinned  iron). 
X.  Electrolytic  zinc-plating  ;  extraction,  and  refining  of 
zinc.  XI.  Other  electrochemical  industries.  ("  Silver- 
ing "  ;  galvanotyping  ;  and  preparation  of  reflectors  and 
mirrors  of  special  character.) 

EisenhC'ttenchemie.  von  Max  Orthey.  Wilhtlm 
Knapp's  Verlag,  Halle  a.  S.,  Germany.  1907.  Price 
M.  8. 

Tms  volume  of  8vo  size,  contains  248  pages  of  subject 
matter    with    thirty-six    illastrations,    and    alphabetical 


indexes  of  subjects  and  names  of  authors,  inventors,  etc. 
The  subject  matter  of  this  work,  chiefly  devoted  to 
analytical  methods,  is  classified  as  follows  :  I.  Methods 
OF  preparation  for  quantitative  deterju nation 
((a)  Taking  samples;  (6)  Solution;  (c)  Qualitative  in- 
vestigation\  II.  Quantitative  investigation.  II. 
Fluxes,  and  other  additions  in  smelting.  III.  Fuels. 
IV.  Iron  and  Steel.  V.  Slags.  VI.  Gases.  VII.  Fire- 
proof products. 

A  Course  of  Practical  Organic  Cheshstry  Bv  T 
Slater  Price,  D.Sc,  Ph.D.,  and  Douglas  F.  Twiss", 
M.Sc.  Longmans,  Green,  and  Co.,  39,  Paternoster  Row' 
London ;  New  York,  Bombav,  and  Calcutta.  1907* 
Pric&  3s.  6d. 

This  book  contains  the  scheme  of  work  drawn  up  for  the 
classes  in  the  Birmingham  Municipal  Technical  School 
with  some  necessary  enlargement.  It  is  of  Svo  size,  and 
contains  234  pages  of  subject  matter,  with  35  illustrations 
and  an  alphabetical  index  of  subjects.  The  subject  matter 
IS  classified  as  follows  :  Part  I.  a.  Determination  of 
melting  pomts ;  boiling  points  ;  specific  gravitv  of 
liquids.  Detection  of  the  elements  :  carbon,  hydrogen 
halogens,  nitrogen,  sulphur,  phosphorus,  b.  Preparation 
of  methane.  Purification  of  ethvl  alcohol,  and  spuit 
determination  of  a  fermented  liquor.  Tests  for  formates 
acetates,  etc..  etc.  c.  Tests  for  acetone.  Preparations 
from  acetone.  Tests  for  chloroform,  chloral  hydrate, 
iodoform,  d.  Monobasic  acids,  etc.  Polybasic'  acids! 
Alcohols.  Amide  of  carbonic  acid.  e.  Tests  for  cyanides, 
ferrocyanidos,  and  f err  icy  afi  ides.  f.  Tests  for  dextrose' 
cane  sugar,  lactose,  starch.  Preparation  of  glucosazone." 
G.  Scheme  for  identifying  bodies  of  foregoing  groups. 
Part  II.  ir.  Fractional  distillation.  Preparafion  of 
nitrobenzene  ;  m-dinitrobenzene  ;  aniline  (and  tests),  etc. 
I.  Preparations  depending  on  diazotLsing,  etc.  j.  Further 
preparations  and  tests,  k.  Preparations,  including  o- 
and  7)-nitrophenol ;  picric  acid  ;  /3-naphthol,  anthra- 
quinone,  etc.  Tests  for  naphthalene,  anthracene,  picric 
acid.  etc.  Part  IIL  (i.)  Special  preparations,  including 
diazoaminobenzcne  ;  aminoazobenzene  ;  acetophenone  bv 
Friedel  and  Crafts'  reaction,  etc.  Quinoline  bv  Skraup's 
reaction,  (ii.)  Quantitative  determination  of"  the  prin- 
cipal elements  in  organic  substances,  (iii.)  Determination 
of  the  molecular  weight  of  an  organic  compound,  (iv.) 
Vapour  density  determinations,  etc.  (v.)  Special  quanti- 
tative work,  (vi.)  Tests  for  uric  acid,  pvTidine,  quinoline, 
and  other  bases  and  alkaloids,  (vii.)  Scheme  for  detecting 
an  organic  compound. 

Mines  and  Quarries  :  General  Report  and  Statistics 
for  1906.  Part  II.— Labour.  [Cd.  3770.]  Wvman 
and  Sons,  Fetter  Lane,  London,  E.C.     Price  8d. 

This  publication  contains  a  report  and  statistics  relating 
to  persons  employed  and  accidents  at  mines  and  quanies 
in  the  United  Kingdom,  and  to  the  enforcement  of  the 
Mines  and  Quarries  Acts.  According  to  these  statistics 
the  total  number  of  persons  employed  at  mines  and  at 
the  quarries  under  the  Quarries  Act  in  the  United  Kingdom 
and  the  Isle  of  Man  during  the  year  1906  was  1,004.092, 
of  whom  912,576  were  employed  in  or  about  mines,  ancl 
91,516  in  or  about  quarries.  Compared  with  the  preceding 
year,  there  is  an  increase  of  25,052  persons  einploved  at 
mines.  In  1906,  1,190  separate  fatal  accidents  wcurred 
in  or  about  mines  and  quarries,  causing  the  loss  of  1,275 
lives,  showing  an  increase  of  87  in  the  number  of  fatal 
accidents  and  a  decrease  of  29  in  the  number  of  lives  lost 
as  compared  with  190.5. 

Mines  and  Quarries  :  General  Report  and  Statistics 
for  1906.  Part  III.— Output.  [Cd.  3774.]  Wyman 
and  Sons,  Fetter  Lane,  London,  E.C.     Price  Is.  "5d. 

This  return,  which  is  prepared  annually  by  the  Homt* 
Office,  contains  statistics  as  to  the  quantity  and  value  of 
various  minerals  raised  in  the  United  Kincdom.  The 
value  of  the  mineral  output  of  the  Unit^-d  Kingdom  in 
1906  was  105,842,992/.,  an  increasw  of  10,014.180/.  am 
compared  with  the  preceding  year. 
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PATENT  LIST. 


[Nov.  15,  1907. 


Thb  Pate?its  .on>  Dbsioxs  Act.  1907.     By  J.  Roberts 

and   IT.   Fletcher  Movi-ton.     Buttorworth  and  Co.. 

11    !»nd    12,    Boll   Yard,    Templp    Bar.    London,    W.C. 

Priot?  4s. 

The  vohime  consists  of  110  paces  of  subject  matter,  with 

a  l>p«Be  index.     After  a  table  of  the  cases  mentioned  in 

the    book,    there    is    an    introduction,    dealing   with    the 

Jurisdiction  and  powers  of  the  Comptroller,  the  Board  of 

Trade,  and  the  Court,  and  with  the    procedure  incidental 

to  the  takinc  out  of  patents.     Then  follows  a  reprint  of 

the  Patents  and  Designs  Act,  with  notes  relative  to  the 

interpretation  of  the  various  clause^.     .\n  appendix  gives 

ab^tractci  of  some  recent  Comptroller's  cases,  and  also  a 

t«ble  of  corresponding  sections  of  the  old  and  new  Acts. 


Patent  List. 


Where  •  Complete  Speclflcation  accompaniea  an  Application,  an 
acterisk  i»  •fflxed.  The  dates  eivrn  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  tlie  dates  of  Applic.ifion,  and  (it)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
In  which  scceptancps  of  the  Coraplete  .Specifications  are  advertised. 

Complete  .S;«eciflrations  thus  advertised  as  accepted  are  open  to 
ln»p«'ctlon  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  montlis  of  the  said  dates. 


I.— PLANT.  APPARATUS,  AND  MACHINERY. 
.Appucations. 

22.732.  I^mort.  Reoovcrv  filters.  [Fr.  Appl.,  Nov.  5, 
1906.1*     Oct.  15. 

23,221.  Bebbington  and  Mathieson.  Apparatus  for 
filterine.  waehinc,  and  drving,  applicable  for  treating 
«odinm  bicarbonate.  &c.     Oct.  21. 

23,330.  Peat  and  Bon  in.  Apparatus  for  subjecting 
ga<e<i  to  the  action  of  liquids.     Oct.  22. 

23  348.  Lindekog.  Concentrating  salts  or  other  sub- 
stance*" dissolved  in  water.     Oct.  22. 

24.362.  Macfarlane  and  Williamson.  Centrifugal  drving 
maohinefl.     Oct.  23. 

23..Sft8.  Plechati.     Dewar  flasks.*     Oct.  2.5. 

23.712.  Peritz  and  Lyld.     Retorts.*     Oct.  26. 

Complete  Specifications  Accepted. 

23,645  (1906).  Radford.  Regenerative  melting  fur- 
naces.    Oct.  2,3. 

24.13.";  fU*06).  Ermen.  Preparation  of  emulsions. 
Oct.  »». 

28.977  fl906).  Whitman.  Separating  liquids  from  solids 
or  matter  held  in  suspension.     Oct.  30. 

1463  (1907).  Evan.1  (Minimax  Consolidated,  Ltd.). 
Condenser.     Oct.  23. 

IR43  (1907).  Kestner.  Extracting  from  a  liquid  gases 
contained  therein.     Oct.  23. 

.'»I37  (1907).  Brooke.    Regenerative  furnaces.    Oct.  23. 

I3..1I0  (1907).  Sepulchre.  Freeing  gases  from  solid  or 
liquid  particleK.     f)ct.  23. 

I3.6»l  (I9f)7).  Sinroen.".  Regenerative  gas  furnaces. 
Oct.  23. 

|9.0n.'»  (1907).  Reeve*  and  Bramwell.  Spp  under 
XXlllB. 


XL— FUEL.  GAS,  AND  LIGHT. 
Aptlicatiokh. 

n.^i.  Hall-Brown.     Gaii  producers.     Oct.  l.'i. 

22,746  and  22.747.  Siemens  und  Halske  A.-G.  Manu- 
farture  of  incande<"-fnfe  filamentx  for  electric  light.  [Gcr 
Appb..  Oct.  16  and  26.  1908.1*     Oct.  15. 

22.fU41.   Hall-Bro^Ti.     Ga«  proflucers.     Oct.  17. 

22.665.  Hill  and  We^tuood.  Apparatus  for  making 
heating  and  illnminating  gas.     fk-t.   18. 

H.f*H9.   Hall-Bro^Ti.     Gas  producers.     Oct.  18. 

i3.07'«.  Hall-Bro«7i.  Sf-nibler  and  cooler  for  producer 
IM.    rvt.  19. 

23/Vi9.  Mtirling,     Producer  ga»"   srrubhint-   or   filtering 
IV-f.  19. 


23,097.  Oberbayerische  Kokswerke  und  Fabr.  Chem. 
Prod.  Ftirnace  for  coking  peat,  lignite,  and  wood,  [Gor. 
Appl.,  Oct.  20,  190G.1*     Oct.  19. 

23,202.  Hansford  and  Gibbons.  Manufacture  of  gas  and 
coke.     Oct.  21. 

23.392.  Kesson.  Apparatus  for  producing  peat  fuel. 
Oct.  23. 

23,429.  Grote,  and  Foster  Arc  Lamp  Co.  Electrodes  for 
arc  lamps.*     Oct.  23. 

23,512.  Schmidt.     Gas  and  steam  generators. *  Oct.  24. 

23.524.  Lang.     Heating  material.  *     Oct.  24. 

23,537.  Dewey.     Incandescent  gas  mantles.     Oct.  25. 

23,679.  Whitfield.     Power  gas  producing  plant.  Oct.  26. 

Complete  Specifications  Accepted. 

23,080(1906).  Willis  (Sale).    Gas  generator.    Oct.  30. 

23,119  (1906).  Bourdos.  Rotschild,  andSutclifFe.  Manu- 
facture of  incandescence  filaments  for  electric  lamps. 
Oct.  30. 

23,451  (1906).  Stevenson.  Apparatus  for  generating 
steam  and  combustion  products  under  pressure.     Oct.  30. 

29.115  (1906).  Boult  (Bohon).  Mixture  of  gases  for 
combustion  purpose.     Oct.  30. 

342a  (1007).  Clarke,  Chapman  and  Co.,  and  Robson. 
Combined  gas  producer  and  ammonia  generator.     Oct.  30. 

7857  (1907).   Borlin.     Production  of  solid  fuel.     Oct.  30. 

11.716  (1907).  Siemens  und  Halske  A.-G.  Manufacture 
of  a  pla'^tic  mass  from  tungsten  compounds.     Oct.  23. 

12,606  (1907).  Cobbctt.  Hydrocarbon     lifjuid     for 

explosion  motors,  and  for  heating  and  lighting.     Oct.  23. 


IV.- COLOURING    MATTERS     AND    DYESTUFFS. 

Applications. 

22.818.  Newton  (Bayer  und  Co.).  Manufacture  of 
dyestuffs  of  the  phthalein  series  dyeing  on  a  mordant. 
Oct.  16. 

22.967.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  sulphurised  dyestufTs.     Oct.  17. 

23.026.  Newton  (Baver  und  Co.).  Manufacture  of  azo 
dyestuffs.     Oct.  18. 

23.182.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
tetrazo  dyestuff.     Oct.  21. 

23.183.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Oct.  21. 

23.410.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
dyestuff  of  the  gallocyanine  series.     Oct.  23. 

Complete  Specifications  Accepted. 

27,322  (1906).  Ransford  (Cassella  und  Co.).  Manu- 
facture of  diacetj'ldiaminophenol  derivatives  and  dyestuffs 
therefrom.     Oct.  30. 

28,139  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
anthracene  series.     Oct.  30. 

28,765  (1906).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthracene  derivatives.     Oct.  30. 

1472  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  vat  dyestuffs.     Oct.  30. 

1.592  (1907).  Imray  (Meister.  Lucius,  und  Briining). 
Manufacture  of  a-oxvthionaphthenes.     Oct.  23. 

4235  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
anthracene  series.     Oct.  23. 

7351  (1907).  Imray  (Meister.  Lucius,  und  Briining). 
Manufacture  of  monoazo  dyestuffs  and  lakes  therefrom. 
Oct.  30. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

Applications. 

22,702.  Hellstem  and  Vincent.     Bleaching  by  oxygen 

Oct.  \r>. 

22,753.  Follet  and  Ditzler.  Manufacture  of  filaments  of 
fibroin,  cellulose,  &c.  fBelg.  Appl,  Oct.  16,  1906.]* 
Oct.  15. 


f 


Nov.  15,  1907.] 


PATENT  LIST. 


1169 


22,788.  Hunt  and  Moscrop.  Kiers  for  treating  textiles. 
Oct.  16. 

22,830.  Trevor  and  Burrows.  Preparing  flax,  hemp,  &c. 
Oct.  16. 

22,987.  Rothwell-Jackson.  Kiers  for  bleaching  and 
otherwise  treating  fabrics,  yarns,  threads,  and  fibres. 
Oct.  18.  " 

23,130.  Denison  and  Preussner.  Rendering  the  finish 
on  textiles  permanent.*     Oct.  19. 

23,255.  Levinstein,  and  Levinstein,  Ltd.  Treatment  of 
animal  fibres.     Oct.  22. 

23,360.  Sutherland.     Degumming  stalk  fibres.    Oct.  23. 

23,621  and  23,62-1.  Higginson  and  Arundel.  Gassing 
machines  for  yam  or  thread.     Oct.  25. 

23,675.  Costikyan.  Apparatus  for  printing  or  dj-eing 
yarns.     Oct.  26. 

Complete  Specifications  Accepted. 

23,555  and  23,556  (1906).  Von  Ordody,  and  Westdeuts. 
Thomasphosphat-Werke.  Production  of  long  fibres  from 
willow  bark  or  other  bast-containing  material.     Oct.  30. 

23,761  (1906).  Schiefner.  Treatment  of  jute  fibres. 
Oct.  30. 

25,248  (1906).  Ainley.  Machines  for  washing  and 
scouring  textile  fabrics.     Oct.  30. 

1331  (1907).  Fitzpatrick  (De  Perini).  Machines  for 
separating  fibres  from  plants.     Oct.  23. 

7099  (1907).  Peters.     Dveing  with  the  jigger.     Oct.  30. 

9300  (1907).  Wilkins.  Solution  for  rendering  textiles, 
&c.,  resistent  to  fire.     Oct.  23. 


VL— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 

Complete  Specification  Accepted. 

27,788  (1906).  Bayer,  and  PassauerMcchanischePapier- 
fabrUi.     Marbling  paper.     Oct.  30. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

22,894.  Middleton.     Re-purifying  lime.     Oct.  17. 

22,968.  Tchemiac.  Manufacture  of  sodium  cyanide. 
Oct.  17. 

23,040.  Raymond.     Preparation  of  hydrogen.    Oct.  18. 

23,217.  Johnson  (Verein  Chem.  Fabr.).  Manufacture 
of  reduction  products  of  sodium  sulphate  in  anhydrous 
pulverulent  form.  *     Oct.  21. 

23,221.  Bebbington  and  Mathieson.     See  under  I. 

23,634.  Schroder.  Manufacture  of  alummic  sodic 
chloride,  ferric  chloride,  and  phosphatic  fertilisei-s  from 
aluminic -ferric  and  calcic-aluminic-ferric  phosphates.* 
Oct.  25. 

23,667.  Pochin  and  Richardson.  Treatment  of  the 
residue  or  sludge  from  the  production  of  sulphate  of 
alumina.     Oct.  26. 

Complete  Specifications  Accepted. 

23,165a  (1906).  Sarason  and  Haller.  Generating 
oxygen.     Oct.  23. 

342a  (1907).  Clarke,  Chapman  and  Co.,  and  Robson. 
See  under  II. 

4861  (1907).  Fromout.  Lead  chambers  for  the  manu- 
facture of  sulphuric  acid.     Oct.  23. 

7149  (1907).  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manu- 
facture of  a  stable  hydrosulphite  preparation.     Oct.  30. 


Vm.— GLASS,  POTTERY,  AND  ENAMELfci. 

Appucation. 

23,063.  Fischer.     Production  of  highly  glared  coloured 
earthenware.     Oct.  18. 

Complete  SPEtIFICAllo^'  Accepted. 

3769  (1907).  Shelley  and  Forrester.     Pottery  saggart. 
Oct.  23. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Application. 

23,127.  Peters.  Kilns  for  steaming  or  burning  bricks 
and  the  like.     Oct.  19. 

Complete  Specifications  Accepted. 

22,901  (1906).  Crotch.     Ai-titicial  stone.     Oct.  23. 

23,450(1906).  Kelway-Bamber.  Manufacture  of  Port- 
land and  like  cements.     Oct.  30. 

10,532  (1907).  Alexander-Katz.  Manufacture  of 
artificial  stones.     Oct.  30.  ^ 

X.— :metallurgy. 

Applications. 

22.620.  Cowper-Coles.  Production  of  alummium. 
Oct.  14. 

23,060.  De  Laval.  Extraction  of  iron.  [Swed.  Appl., 
Oct.  20.  1906.1*     Oct.  18. 

23,366.  Hellstern  and  Vincent.  Uses  of  oxygen  in 
metallurgical  processes.     Oct.  23. 

23,405.  Hollowaj-.  Treatment  of  slags  from  tin-smelting 
furnaces.     Oct.  23. 

23,627.  Zenzes.  Manufacture  of  steel  in  the  converter. 
Oct.  25. 

Complete  Specifications  Accepted. 

23,449  (1906).  Goldschmidt  and  Goldschmidt.  De- 
tinning  tin-plate  scraps  and  other  tinned  waste  material. 
Oct.  30. 

23,869  (1906).  Bergquist.  Apparatus  for  sintering  fine 
ore.     Oct.  30. 

29,728  (1906).  Schwarz.     Concentrating  ores.    Oct.  23. 

530  (1907).  Jumau.     Obtaining  pure  copper.     Oct.  23. 

XL— ELECTRO-CHEmSTRY      AND      ELECTRO- 
METALLURGY. 
Applications. 

22.621.  Cowper-Coles  Galvanizing  Synd.,  Ltd.,  and 
Cowper-Coles.     Electiw-galvanLsing.     Oct.  14. 

22,869.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  resistance  material.     Oct.  16. 

23.145.  Cowper-Coles.  Apparatus  for  purifying  electro- 
lytes.*    Oct.  19. 

23,273.  Hargreaves.  Electric  insulating  materials. 
Oct.  22. 

Complete  Specifications  Accepted. 

13,943  (1907).  Phillips  and  Hutchms.  Insulation  of 
electric  conductors  and  material  therefor.     Oct.  30. 

18.900  (1907).  Pauling.     Electric  furnaces.     Oct.  23. 

18.901  (1907).  Pauling.     Electric  furnaces.     Oct.  30. 

XIL— FATTY   OILS,    FATS,    WAXES,    AND   SOAPS. 
Applications. 
22,658.  Holstein  and  Petersen.     Rectifying  mixtures  of 
glyceride  of  physetoil  acid  and  other  unsaturated  acida 
with  fatty  acids'and  their  giycerides.     Oct.  14. 

23.146.  Berliner.  Extraction  of  fats,  oils,  and  the  like.  ♦ 
Oct.  19. 

23.622.  Philips-Smith.  Lubricating  compounds.  Oct.  25. 

Complete  Speciiications  .\ctKrrEu. 

23,768  (1906).  Common,  and  Hull  Oil  Manufacturing 
Co.     Means  for  use  in  emulsifying  oils.     Oct.  30. 

13,042  (1907).  Crosfield  and  Sons,  Ltd.,  and  Markel. 
Manufacture  of  soap.     Oct.  23. 

XllL— I'lGMENTb,  PAINTS  .   KEi;lNS.  NARNlSUliS  : 
INDIA-RUBBER,  A:t. 

(-4.)— Pigments,  Paints. 
Apfucatio:'. 
22,653.  Giltou  and  McCann.     Ink  for  u.-o  in  makmg 
carboa  papers,  &^.     Oct.  14. 
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COMPLBTE  SpECTTICATIONS   AcCKPTED. 

7351  (IWT).  Imray  (Moister,  Lucius,  und  Briinitig). 
Sty  uhder  IV. 

11.S03  (IWT).  Steiuau.  Uendcring  lithoponc  or  litho- 
poue  white  proof  agaiiit>t  sunlight  or  atmospheric  intlueuccs. 

Oct.  a». 

(B) — Resins.  Varnishes. 
Appucations. 
23,328.  Grognot.     Manufactxire    of    resinous    products 
analocous  to  natural  resins.*     Oct.  22. 
23,3S3.  Baines.     Production  of  resin.     Oct.  23. 

(O— India-Rubber. 
Arri.iOATioNs. 

22. WO.  (Msson.  Manufacture  of  resilient  substances. 
[Swed.  Appl..  Mav  16.  1007.]*     Oct.  14. 

23.031.  Perkin."  and  AVhipp  Bros,  and  Todd,  Ltd. 
Elastic  or  resilient  material.     Oct.  18. 

Complete  Specification  Accepted. 

13,908  (1JX)7).  Kenipter.  Apparatus  for  washing 
caoutchouc,  guttapercha,  &c.     Oct.  23. 


XIV— TANNING,  LEATHER.  GLUE,  SIZE,  &c. 

Appucations. 

23.030.  Perkin.    and    AVhipp    Bros,    and    Todd,    Ltd. 
Preparation  of  gelatine.     Oct.  18. 
23.313.  Epstein.     Tanneries.     Oct.  22. 

Complete  .Speciucations  Accepted. 

26.188  (1W«).  Howorth  (Oesterreich.  Pluviusin  A.-G.). 
Imitation  of  chamois  leather.     Oct.  23. 

8026  (1907).  Neufcld.  Manufacture  of  bodies  from 
chroDiated  glue  compositions.     Oct.  23. 


XV.— MANURES,  &c. 

Appucations. 

23,399.  Colbum  and  Broadbent.   Production  of  manure 
from  animal  and  vegetable  matter.     Oct.  23. 
23,634.  Schroder.     See  under  VIL 

Complete  Specification  Accepted. 

15,922  (1906).  Brightmore.     Production    of   fertilisers, 
filtering  materials,  &.c.     Oct.  23. 


23,147.  Mcvcr.  Manufacture  of  sulphur-containing 
roasted  grain  products.     Oct.  19. 

23,o]l.  Richardson.     Preservation  of  food.     Oct.  24. 

(i^.)— Sanitation  ;    Water  Purification. 
Complete  Specifications  Accepted. 

l.>,<)22  (loot)).   Brightmore.     Sec  under  XV. 

17,325  (1007).  Lewicki.  Treatment  of  sewage  matter 
and  the  like.     Oct.  23. 

10,005  (1907).  Reeves  and  Branuvell.  Apparatus  for 
purifying,  decanting,  and  treating  liquids.     Oct.  30. 

XTX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

22,734.  Sommer.  Production  of  lustreless  printing 
paper.*     Oct.  15. 

22.753.  FoUet  and  Ditzler.     See  vnder  V. 

22,840.  Mitchell.  Decorative  treatment  of  paper  and 
other  substances.     Oct.  16. 

23,666.  Pochin  and  Richardson.  Manufacture  of  size 
for  paper-makers'  use.     Oct.  26. 

Complete  Specifications  Accepted. 

27,788  (1906).  Bayer,  and  Passauer  Mechan.  Papierfabr. 
See  vnder  VI. 

28,886  (1006).  Bacon.  Manufacture  of  rosin  size  for 
paper-making.     Oct.  23. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

22,627.  Newton  (Bayer  und  Co.).  Manufact^ire  of 
pharmaceutical  compounds.     Oct.  14. 

22,609.  Clark.     Manufacture  of  camphor.     Oct.  15. 

22,957.  Raschig.  Manufacture  of  hydrazine.  [Ger. 
Appl.,  Nov.  22,  1906.]*     Oct.  17. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Application. 

23,615.  Clifton  and  Wells.  Colour  photography.* 
Oct.  25. 

Complete  Specification  Accepted. 

8723  (1907).  Urban.     Colour  photography.     Oct.  23. 


XVn.-bREWIN(;,  WINES,  SPIRITS,  &c. 
Appucations. 

23^66l  LittletoD.  Apparatus  for  filtering  yeast. 
Oct.  22. 

23,544.  Combe.  Utiliaing  electricity  in  making  grain 
into  malt,  and  in  brewing  ale«,  &c.,  from  hops,  grain,  or 
vugmr.     Oct  25. 

CoMTLrrE  Specific. \TioN.s  Accepted. 

19,140  (1906).  Slecman.  Apparatua  for  malting  grain. 
Oct.  30.  '' 

23.066  (1906).  Oxford.  Drjing  yeaet  and  products 
e«Bt«kiiDg  yeaat     Oct.  23. 


XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATIOX :    AND  DISINFECrANTS. 

I.I.)      KOODH. 
AprU*  ATIONH. 

Z2.V.VI.  Ktevrtttan.     Pninrving  fuod«tuffi>.     Oct.   i: 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Application. 

23,250.  Schaefer.  Manufacture  of  matches.  [Ger. 
Appl.,  Oct.  22,  1C06.]*     Oct.  21. 

Complete  Specification  Accepted. 

25,291  (1906).  HafTner.  Manufacture  of  matches, 
Oct.  23. 

XXIII.-GENERAL  ANALYTICAL  CHEMISTRY. 

Applications. 

22,896.  Thorp.  Apparatus  for  reporting  the  percentage 
of  carbonic  acid  and  otner  gases  in  gas  mixtures.     Oct.  17. 

22,995.  Szczepanik.     Colorimeters.*     Oct.   18. 

23,706.  Digby  and  Biggs.  Detection  and  estimation  of 
impurities  or  clissolved  matter  in  water  or  other  fluids, 
Oct.  26. 


Complete  Specifi cation  Accei'tkd. 


19,768  (1907).  Evans-Jackson  (Brylmi). 
(Xt.  30. 
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Official  Notice. 

THE  FRANCO-BRITISH  EXHIBITION,    1908. 

Considerable  progress  has  been  made  with  the  Franco- 
British   Exhibition  of   1908  which   opena   in  May  next. 


The  site  upon  which  it  if?  being  constructed  at  Shepherd's 
Bush  is  140  acres  in  extent  and  is  easy  of  access  from  all 
parts  of  London.  Already  the  buildings  which  are  being 
erected  to  house  the  exhibits  have  made  substantial 
progress  towards  completion,  and  the  various  lakes  and 
canals  have  been  constructed.  No  timber  is  being  u?ed 
in  the  buildings,  which  will  consist  almost  wholly  of  steel 
and  concrete.  To  each  building  is  assigned  "a  special 
class  of  exhibits.  In  most  cases  the  French  exhibits 
will  occupy  one-half  of  the  building  ;  but  in  some  cases 
special  buildings  are  being  erected.  The  French  Agri- 
culture Committee  have  alone  taken  40.000  square  feet. 
A  special  section  will  be  devoted  to  the  Colonies,  who 
will  be  better  represented  than  at  any  previous  e.xliibition. 
Canada  alone  has  secured  an  area  of  120,000  square  ft., 
Australia  60.000  square  ft.,  and  New  Zealand  and  the 
Crown  Colonies  are  equally  well  represented.  The 
Indian  Government  has  also  'made  a  substantial  grant 
towards  the  expenses  of  their  section.  The  French 
Colonies  have  secured  an  area  of  275,000  square  ft.,  upon 
which  special  buildings  are  being  erected. 

British  Chemical  Industries  will  form  a  special  group, 
with  the  following  Committee  :  — 

Alfred  Mond,  M.P.  (Chairman),  Eugene  V.  Barrett, 
Samuel  Barrow,  junr.,  .John  Brock,  Edward  A.  Brother- 
ton,  M.P.,  Arthur  H.  Crosfield,  Sir  James  Dewar,  F.R.S., 
Joseph  Dixon,  Lewis  Evans,  Oscar  Guttmann,  Fred 
Goulding,  Charles  Percy  Gasnell,  Walter  Hill,  Stanley  G. 
Lutwyche,  Frederic  Holl  Morris,  Sir  W.  Vaughan  Morgan, 
Bart.,  G.  Croydon  Marks,  M.P.,  Oswald  Partington,  M.P., 
S.  C.  Phillips,  W.  Pearce,  M.P.,  Dr.  J.  Gordon  Parker, 
Prof.  H.  R.  Procter,  John  Pullman,  Walter  F.  R«id, 
Sir  Boverton  Redwood,  Sir  William  Ramsay,  K.C.B., 
F.R.S.,  A.  Gordon  Salamon,  A.R.S.M.,  Sir  John  Turney, 
Thomas  Tvrer,  John  C.  Umney,  Charles  R.  Ward. 

A  novel  feature  will  be  the  establishment  of  Commercial 
Bureaux,  in  which  Exhibitors  and  visitors  will  be  brought 
together,   so  that  those   taking   part   in   the   Exhibition 
may  derive  the  greatest  possible  advantage,   and  those 
visiting  the  Exhibition  for  business  purposes  will  be  able 
to  obtain  all  the  information  they  require  at  a  minimum 
of  time  and  trouble.     Local  Committees  have  been  organ- 
ised  throughout   the   United   Kingdom   to  facilitate   the 
collection  of  suitable  exhibits  representing  local  industries. 
Each  of  the  groups  is  being  arranged  by  a  Committee 
of  experts,    with    the    following   Chairmen :     Education, 
Sir    William    Mather ;     Science,    Sir    Norman    Lockyer ; 
Fine  Arts,  Sir  E.  J.  Poynter ;    Liberal  Arts,  Sir  H.  E.  J. 
Jerningham  ;     Engineering   and   Shipping,    Sir   Wm.    H. 
White  ;   Constructional  Engineering,  Sir  Alexander  Binnie , 
Mechanical  Engineering,  T.   Hurrv  Riches  ;    Gas  Engin- 
eering, Henry  E.  Jones  ;   Electrical  Engineering,  Dr.  R.  T. 
Glazebrook ;      Mining     Engineering,     Maurice     Deacon ; 
Metallurgical  Engineering,   Sir  Charles   McLaren,   Bart.  ; 
Iron  and   Steel,   Sir   Hugh    Bell,    Bart.  ;     Other   Metals, 
Prof.  W.  Gowland  ;  Shipbuilding  and  Marine  Engineering, 
Dr.  Francis  Elgar  ;   Shipping,  James  Dixon  ;   Transporta- 
tion, H.  Cosmo  Bonsor ;    Surface  Transport,  Sir  Clifton 
Robinson  ;    Agriculture,  Lord  Blyth  ;    Viticulture,  Robert 
A.   Yerburgh ;     Horticulture  and  Arboriculture,   Lt.-Col. 
D.    Prain ;    Alimentation,    the    Ear)     of     Bcssborough  ; 
Decoration  and  Furnishing,  Earl  of  Plymouth  ;    Textiles, 
Frank   Debenham  ;    Chemical   Industries,   Alfred  Mond  ; 
Various  Industries,  Sir  Howard  Vincent ;  Social  Jx-onomv, 
H.  Percy  Harris  ;    Colonial,  the  Hon.  Sir  John  A.  Cock- 
burn  ;     Indian,    Sir    William    Lee-Warner ;     Ceylon,    Sir 
Thoma-s  Lipton   ;    Woman's  Work,  the  Countes-s  of  Jersey 
(President)  and    the  Duchess  of  Sutherland  (Vice-Presi- 
dent) ;    Sports  and  Physical  Culture,  Lord  De,sborough  ; 
and  Congress  and  Conference,  Lord  Weardale. 

The  movement  has  been  taken  up  strongly  on  both  sidea 
of  the  Channel,  and  it  has  already  been  found  necessary 
several  times  to  enlarge  the  original  area.  AllotmeuU 
will  shortly  take  place,  so  that  applications  for  space  .ihould 
be  sent  as  .soon  as  possible  to  the  Secretary,  Franco- 
British   Exhibition,   50,   Victoria  Street,   London.  S.W. 
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BERGTHEIL  &   BRIGGS-INDIGOTIN  IN  INDIGO-YIELDING  PLANTS.        INoy.  SO.  1907. 


London  Section. 


Mteting  held  at  Buriington  House  on  Monday, 
Sot:  4,   1907. 


MR.    R.    J.    FRISWKIX   tS    THK    CHAIR. 


Th*  Chairman  said  that  the  matter  dealt  -with  in  the 
two  p*p«r8  was  mainly  one  of  anah-sis  and  assay,  but 
it  h»a  a  very  far  reaching  and  indeed  an  imjierial  appli- 
cation, for  it  affected  the  attempts  to  maintain  one  of 
the  great  manufactures  of  the  Empire.  The  extent  of 
thi«  wad  ghown  by  the  returns  of  land  under  indigo 
cultivation,  prepared  by  the  Indian  Government,  since 
it  became  aware  of  the  very  serious  inroads  made  by 
•ynthetic  indieo  on  the  markets  of  the  natural  product. 
It  appeared,  then,  from  Government  returns  that  for  the 
fire  vears  ending  1904-5  the  total  acreage  in  India  devoted 
to  tfcat  cultivation  was  755,900,  or  11.815  square  miles, 
i.e.,  about  1/1 1th  of  the  total  area  under  grain  crop  in 
the  British  Island."*.  In  1905-6  this  had  fallen  to  330,400, 
or  to  lew  than  44  per  cent,  of  it«  former  area.  By  1906-7 
it  had  fallen  further  to  329,800.  Although  he  had  no 
•tatietics.  he  did  not  doubt  that  similar  changes  had 
taken  place  in  the  Dutch  colonies  and  in  South  America. 
Meanwhile  the  production  of  synthetic  indigo  was 
advancing  by  leaps  and  bounds.  No  statistics  were 
available  as  to  the  actual  quantity  made  by  the  foreign 
factories,  but  the  imports  into  our  own  islands  might  be 
taken  as  a  fair  index.  In  1905  synthetic  indigo  amounting 
to  32,246  cwt.  was  imported.  In  1906  this  increased 
to  39,042  cwt.,  an  increase  of  21  per  cent.  During  the 
same  year*  the  imports  of  natural  indigo  were  8201  cwt. 
and  7641  cwt.  respectively,  a  decrease  of  6-8  per  cent., 
»o  that  Ia*t  year  the  natural  indigo  sent  here  was  only 
one-aixth  of  the  total  quantity,  and  if  it  were  taken,  as  it 
should,  as  of  an  average  content  of  indigotin  of  about 
45  per  cent.,  it  represented  but  little  over  one-twelfth, 
•o  that  within  the  last  few  years  from  a  monopoly  it 
only  held  8  or  9  per  cent,  of  the  market.  He  believed 
that  natural  indigo  would  for  at  any  rate  some  years  to 
come  occupy  a  place  in  the  world's  market.  Much  went 
to  primitive  peoples  who  could  not  change  traditional 
proccMU  easily,  and  in  those  markets  the  synthetic 
Indigo  had  not  vet  succeeded  in  gaining  a  footing.  The 
indigo  planters  Viad  therefore  a  breathing  time  in  which 
to  improve  their  methods  both  biologically  and  chemically. 
Biologically  by  increasing  the  indican  content  of  the 
plant,  as  the  beetroot  grower  had  improved  the  sugar 
content  of  the  beet  ;  chemically  by  improving  the 
■wthods  of  winning  the  indigo  and  making  the  quality 
»tant^  Meantime  the  British  manufacturers  should 
to  make  the  o^-nthetic  dye.  All  the  raw  materials 
to  be  obtained  here  as  cheaply  as  in  any  country  in 
toe  world.  Aa  to  the  Patents,  for  various  reasons,  one 
<rf  which  was  the  new  Act,  thev  would  not  prove  serious 
obrtaeka  to  thone  who  had  tfie  courage  to  attack  the 
in  a  serious  spirit. 


THE  DETERMI NATION'  OF  INDIGOTIN  IN  INDIGO- 
YIELDING  PLANTS. 


wr  mm.  bkrctiieil  asd  k.  v.  beioos. 


In 


previous  pafier  (this  Journal.  HK)6,  729)  we 
•••fihed  a  method  for  determining  indigotin  in  indigo- 
vMdklg  planta,  whirh  was  shown  to  give  rorrect  renults 
\j  coBpansrm  with  thooe  obtained  by  the  employment 
«l   tfce    mdig''  Thin    m»-thod    has    since    lx:en 

ClUkiHd  hy(>-  \Vo<^,  and  Bloxam  (this  Journal, 

j^-"     *'     "^  ''^'       ''"-native    methfxjH  ;     the 

■'''  '■  anfl  giving  the  same 

'••■•  ■•  claimed  to   \je  more 

•xjKdiliOTu,    aul    tLt    M;<^<>nd,    founded    on    an    entirely 


different  principle,  is  said  to  give  considerably  higher 
results  than  are  obtained  by  the  employment  of  either 
method.  The  matter  is  of  considerable  importance, 
since  a  correct  estimate  of  the  efficiency  of  the  process 
of  indigo  manufacture  depends  upon  the  reliability  of  the 
method  of  determining  the  indigotin  obtainable  from  the 
plant,  and  wo  have  therefore  submitted  the  methods 
proposed  to  a  careful  examination. 

The  necessary  preliminary  to  any  such  method  must  be 
a  reliable  means  of  extracting  the  whole  of  the  indican 
from  the  sample  of  leaf  under  examination  (only  the 
leaves  of  the  plant  come  into  consideration  in  this  con- 
nection, since  it  is  well  recognised  that  the  stems,  etc., 
contain  no  appreciable  amount  of  indican).  We  have 
failed  to  obtain  complete  extraction  by  the  method 
proposed  by  Orchardson,  Wood,  and  Bloxam  (loc.  cit., 
p.  7)  both  with  fresh  and  with  dried  leaf ;  in  every  case 
in  which  the  method  was  tried  a  further  amount  of  indican 
could  be  extracted  from  the  leaf  with  boiling  water  after 
the  treatment  described.  We  have  therefore  obtained 
our  extracts  with  boiling  water  in  the  manner  recommended 
by  Rawson  ("  Report  on  the  (Cultivation  and  Manu- 
facture of  Indigo,"  1904)  in  the  experiments  to  be 
described. 

Persulphate  method. — The  modifications  of  this  method 
as  described  by  us  (loc.  cit.)  which  are  suggested  by 
Orchardson,  Wood,  and  Bloxam  are  (a)  A  fixed  quantity 
(1  grm.)  of  ammonium  persulphate  is  added  to  the  plant 
extract  in  one  instalment,  (b)  The  reaction  is  carried  out 
at  60°  C.  for  one  hour,  (c)  The  precipitated  substance 
is  washed  with  alkali  and  water,  dried,  and  weighed,  and 
calculation  made  on  the  assumption  that  it  is  pure  indigo- 
tin. Preliminary  experiments  showed  that  this  last 
assumption  (c)  is  not  justified,  since  the  substance  obtained 
in  the  manner  described  is  never  pure  indigotin,  and  the 
indigotin  content  varies  with  the  concentration  (in 
indican)  of  the  plant  extract  dealt  with.  In  three  cases 
in  which  the  method  was  used  precipitates  showing 
indigotin  contents  of  88  per  cent.,  82-2  per  cent.,  and 
81  per  cent.,  respectively,  were  obtained.  It  is  also 
extremely  difficult  to  avoid  indigotin  being  carried  through 
the  filter  when  washing  the  precipitates  with  alkali,  and 
such  loss  cannot  be  observed  owing  to  the  deep  colour 
of  the  washings.  We  have  therefore  dispensed  with  this 
washing,  and  in  all  cases  have  collected  the  precipitates 
on  an  asbestos  filter,  washed  with  boiling  water  and 
alcohol,  dried,  sulphonated,  and  determined  indigotin 
by  titration  with  permanganate  in  the  manner  described 
in  our  previous  paper  (loc.  cit.).  We  have  used  the  fresh 
leaf  of  Indigofera  Sumatrana  throughout  our  experiments 
in  order  to  avoid  complications  which  may  arise  owing 
to  the  presence  of  kampheritrin  in  working  with  Indigofera 
arrecta.  The  following  results  were  obtained  from  two 
extracts  of  fresh  leaf  by  precipitating  indigotin  in  the 
manner  proposed  by  us  and  by  Orchardson,  Wood,  and 
Bloxam  respectively : — 


Volume  of 

extract 
precipitated. 

Percentage  of  indigotin 
obtained  from  the  leaf. 

Weight  of  leaf 
extracted  per 
litre  of  water. 

Authors' 
method. 

Method  of 

OrchardsOB, 

Wood,  and 

Blcxam. 

100  grms.    . . . 
00  grms.    . . . 

100  c.c.         1          0-7726                    0-6800 
200  c.c.         !          0-6626                   0-6083 

The  new  method  has  thus  given  low  figures  in  each  case. 
This  seemed  to  be  the  result  which  was  to  have  been 
anticipated,  since  a  fixed  amount  of  persulphate  is  likely 
to  be  either  too  little  to  precipitate  the  whole  of  the 
indigotin,  or  too  much,  in  which  case  there  is  liability  to 
destruction  of  indigotin  due  to  superoxidation,  as  we  have 
pointed  out  in  criticising  Rawson's  original  method  (loe. 
cit.).  To  confirm  this  view  we  have  carried  out  the 
following  series  of  experiments,  in  which  varying  quantities 
of  a  stock  extract  of  2(X)  grms.  of  leaf  in  1  litre  of  water, 
representing  extracts  of  leaf  of  varying  indican  content, 
were  made  up  to  the  same  volume  (3(jiO  c.c.)  and  the  indigo- 
tin precipitated  in  each  case  by  the  method  of  Orchardson, 
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Wood,  and  Bloxam.     The  experiments  were  all  carried 
■out  in  duplicate,  which  agreed  within  experimental  error  : 


Volume  of  stock 

Percentage  of  indigotin 

extract  taken. 

obtained  from  leaf. 

50  c.c. 

0-686 

100  c.c. 

0-764 

150  c.c. 

0-825 

200  c.c. 

0-862 

250  c.c. 

0-877 

300  c.c. 

0-833 

Thus  the  results  rise  to  a  maximum  at  the  stage  at  which 
the  amount  of  persulphate  added  approaches  most  nearly 
to  that  required  for  complete  oxidation  of  the  indoxyl 
present,  and  decline  after  this  point.  It  is  clear,  therefore, 
that  no  method  in  which  a  fixed  amount  of  persulphate  is 
used  can  give  reliable  results.  Indigo  plants  are  found 
in  practice  whose  leaves  are  capable  of  yielding  anything 
from  O-I  to  1-4  per  cent,  of  indigotin,  and  it  is  therefore 
evident  that  in  any  method  used  for  their  analysis  the 
^mo\mt  of  persulphate  added  must  be  adjustable,  other- 
wise variations  such  as  those  sho-mi  in  the  above  table 
are  boimd  to  occur  in  the  results. 

It  is  advisable  to  add  as  nearly  the  required  amount  of 
persulphate  as  possible  at  the  beginning  of  the  reaction, 
both  for  the  purpose  of  rapidity  in  analysis  and  because, 
in  the  case  of  an  extract  rich  in  indican,  prolonged  standing 
in  an  acid  condition  with  an  insufficiency  of  persulphate 
seems  to  lead  to  somewhat  low  and  irregular  results,  but 
the  error  introduced  in  this  way  hardly  exceeds  experi- 
mental limits  (see  next  table).  It  is,  however,  only  possible 
to  make  a  large  addition  of  persulphate  at  the  beginning 
of  the  reaction  when  the  amount  of  indigotin  obtainable 
from  the  leaf  is  approximately  known,  and,  even  in  this 
case,  the  later  additions  must  be  made  with  caution.  In 
•dealing  with  leaf  of  unkno\vn  indican  content,  only  small 
additions  (2  c.c.  of  a  5  per  cent,  solution)  at  a  time  can  be 
made  with  safety. 

There  remains  the  question  of  temperature.  We  find 
that  the  process  may  safely  be  conducted  between  45"  and 
60°  C.  and  would  recommend  the  adoption  of  this  tempera- 
ture as  considerably  expediting  the  process.  Probably 
the  reaction  can  be  carried  out  safely  at  the  temperature 
employed  by  Orchardson,  Wood,  and  Bloxam  (60°  C.) 
if  due  regard  be  had  to  the  cautious  addition  of  the  per- 
sulphate. We  have  not  tested  this  point,  but  would 
deprecate  the  employment  of  a  higher  temperature  than 
is  necessary  to  render  the  reaction  reasonably  rapid, 
since  the  risk  of  superoxidation  of  indigotin  by  a  small 
excess  of  persulphate  becomes  greater  the  higher  the 
temperature. 

The  following  table  illustrates  the  points  dealt  with 
in  the  last  paragraphs.  The  solutions  used  were  prepared 
•by  extracting  200  grms.  of  leaf  per  litre  of  water. 


It  is  clear  from  the  above  table  that  results  agreeing 
within  experimental  error  arc  obtained  by  the  authors' 
method  at  all  concentrations  of  extract,  and  that 
similar  results  are  obtained  whether  the  reaction  is  carried 
out  at  the  lower  or  the  higher  temperature.  The  figures 
are,  however,  uniformly  slightly  high  and  most  concor- 
dant where  a  large  amount  of  persulphate  is  added  at  the 
beginning  of  the  reaction  at  the  higher  temperature,  and 
there  can  be  no  doubt  that  the  results  obtained  under 
these  conditions  are  most  correct.  C)n  the  other  hand, 
the  method  of  Orchardson,  Wood,  and  Bloxam  does  not 
give  corresponding  results  at  any  concentration.  In 
every  case  the  figure  obtained  is  low.  The  method  was 
not  tried  with  the  lower  concentrations  of  extract  because 
it  was  already  known  from  previous  experiments  that  the 
amount  of  persulphate  added  would  be  in  large  excess 
of  the  requirements,  and  a  correspondingly  low  result 
would  be  obtained.  This  is  borne  out  by  the  figures  in  the 
above  table,  which  rise  to  a  maximum  at  a  concentration 
of  extract  corresponding  to  300  c.c.  of  the  stock  sohition 
taken  in  the  first  case,  and  350  c.c.  in  the  second  case, 
and  fall  after  these  points.  The  concentration  of  the 
extract  used  by  Orchardson,  Wood,  and  Bloxam  with 
which  they  obtained  concordant  results  by  both  methods 
must  therefore  have  been  such  that  the  amount  of  per- 
sulphate added  corresponded  very  nearly  with  that  of 
the  indican  present. 

Isatin  method. — The  principle  on  which  this  method 
depends  is  the  hydrolj-sis  of  the  indican  contained  in  the 
plant  extract  by  a  mineral  acid  and  the  precipitation  of 
the  indoxyl  so  obtained  in  the  form  of  indirubin  by  the 
addition  of  isatin.  The  reaction  is  a  well-known  one, 
and  its  application  to  the  analysis  of  indigo  plants  was 
first  suggested  by  Beijerinck  (Proc.  K.  Akad.  Wetensch., 
1899,  120). 

The  procedure  recommended  by  Orchardson,  Wood, 
and  Bloxam  is  as  follows  : — The  plant  extract  is  boiled 
with  the  addition  of  0-1  grm.  of  isatin  in  a  current  of 
carbon  dioxide  for  ten  minutes.  20  c.c.  of  recently  boiled 
sulphuric  acid  (containing  10  c.c.  of  96  per  cent,  sulphuric 
acid)  is  then  added  and  the  whole  kept  just  on  the  boil 
for  one  hour,  carbon  dioxide  passing  through  during  the 
experiment.  The  precipitate  obtained  is  filtered  off  on 
a  tared  filter-paper,  washed  with  1  per  cent,  caustic  soda, 
hot  water,  and  dilute  acetic  acid,  and  finally  dried  and 
weighed  ;  calculation  is  made  on  the  assumption  that 
the  substance  so  obtained  contains  95  per  cent,  of  indirubin. 
This  method  seemed  open  to  criticism  on  the  same 
grounds  as  those  which  we  have  shown  to  apply  to  its 
authors'  persulphate  method,  viz.  : — (a).  No  provision  is 
made  for  varying  indican  content  in  samples  of  leaf 
under  analysis,  so  that  in  some  cases  an  excess  of  isatin 
would  be  employed  and  in  others  a  deficit.  (6).  There 
is   considerable  risk  of  indirubin   being  carried  through 


Percentage  of  indigotin  found  in  leaf. 


Authors'  method. 


Volume  of 

stock  extract 

faken. 


at  30—35°  C. 


at  46— 60'  C. 


Additions  of  2  c.c. 
of  5  per  cent, 
persulphate  sol. 


Addition  of 

persulphate  at  start 

within  2  c.c.  of 

required  amount. 


Additions  of  3  c.c. 
of  5  per  cent, 
persulphate  sol. 


Addition  of 

persulphate  at  start  { 

witiiin  2  c.c.  of 

required  amount. 


Method  of 

Orchardson.  Wood, 

and  Bloxam. 


'    25 

50 

100 

c.c. 
c.c. 
c.c. 

0-525 
0-528 
0-518 

'                0-525 
0-525 
0-518 

0-525 
0-518 
0-&18 

Extract  , 

150 

c.c. 

0-515 

0-515 

— 

A 

200 
250 
300 

c.c. 
c.c. 
c.c. 

1 

^50 

c.c. 

/    25 
100 
200 

c.c. 
c.c. 
c.c. 

0-519 
0-510 
0-510 

0-519 
O-.'ilO 
0-518 

0-5  Ih 
o-5o:! 
0'503 

Extract  _  250 
B            300 

c.c. 
c.c. 

0-515 

0.610 

0'510 

350 

c.c. 

400 

c.c. 

M20 

c.c. 

0-525 
0-525 
0-525 
0-520 


11-475 
0-491 
0-516 
0-5 1»* 
0-503 


0-528 
0-52H 
0-528 

0-528 


0-491 
0-498 
0-606 
0-610 
0-510 
0-600 
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the  filter-paper  when  washing  with  alkali,  and  this  could 
not  lie  oliservcd  owing  to  the  dark  colour  of  the  washings, 
(f).  It  is  extremely  miprobablc  that  a  precipitate  con- 
taining a  constant  [percentage  of  indiiubin  would  be 
obtained  under  all  conditions  of  exjxrimcnt.  To  test 
these  pc>int.s  the  following  series  of  determinations  was 
carriea  out  with  varying  volumes  of  a  stock  extract  of 
indisio-plant  u-prescnting  200  grms.  of  leaf  per  litre.  The 
priHcdure  adopted  was  precisely  as  recommended  by 
Cln.  hartison.  Wood,  and  Bloxam,  each  experiment  was 
carried  out  in  duplicate,  and  the  purity  of  the  precipitate 
obtained  in  each  case  was  determinea  by  titration  with 
titanium  chloride  as  described  by  Knecht  (J.  Soc.  Dyers 
and  Col.,  1905,  292). 


yohuDe 

of 
eztnct 
takra. 


Percentage 

Weight  of   ofindinibin  Weight  of 

precipitate     found  in  indirubin 

obtained,    precipitate,  obtained. 


Percentage  of 
I    indigotin  obtain- 
I   able  from  the  leaf, 
'     calculated  from 
weight  of  indirubin. 


25  c.c. 
SO  c.c. 


JOO  c.c. 
150  c.c. 


ZOO  cc. 


gmi. 

0-0665 

98-7 

0-0642 

0-1357 
0-1370 

92-8 

0-2065 

89-7 

0-211 

89 

0-243 

74-6 

0-241 

75-4 

0-279 

66-1 

0-2725 

eo-1 

grm. 

0-0656 

0-0633 

0-1-259 

0-1271 

0-1852 

0-1878 

0-1813 

0-1817 

0-1844 

0-1801 


0-656 
0-633 
0-629 
0-635 
0-463 
0-469 
0-302 
0-303 
0-230 
0-225 


The  indigotm  obtainable  from  the  leaf  used  in  the 
preparation  of  the  extract  employed  in  these  experiments 
was  determined  by  precipitating  from  200  c.c.  by  the 
persulphate  method  previously  described.  Duplicate 
experiments  indicated  0-66  per  cent,  as  the  amount 
obtainable.  Thus  in  no  case  has  the  isatin  method  given 
ae  high  a  result.  The  indirubin  content  of  the  precipi- 
tates is  by  no  means  constant,  and  the  figures  obtained 
do  not  agree  amongst  themselves.  In  the  cases  in  which 
25  c.c.  and  50  c.c.  of  extract  were  taken  the  amount  of 
isatin  XL«ed  (O-l  grm.)  was  evidently  in  excess  of  the 
requirements,  since  this  amount  is,  in  accordance  with 
the  equation  representing  the  reaction,  capable  of  yielding 
0-178  grm.  of  indirubin,  and  in  each  case  less  than  this 
amount  was  obtained.  In  these  cases  the  precipitates 
obtained  were  of  a  comparatively  high  degree  of  purity 
in  indirubin,  and  moderately  good  end  points  were 
obtained  in  titrating  their  sulphonic  acids  with  titanium 
chloride.  In  the  other  cases  there  was  evidently  a 
deficit  of  i»atin,  with  the  result  that  the  precipitates  were 
rendered  verj-  impure,  and  the  end  points  in  titration 
were  verv'  poor.  The  impurities  could  not  be  removed 
by  Cios^marm's  method  (this  J.,  1905,  308)  which  has 
been  recommended  by  Knecht  in  the  application  of  his 
titanium  chloride  method  to  commercial  indigos.  For 
this  reason  the  rejiults  obtained  in  determining  the  purity 
of  the  precipitates  in  indirubin  in  these  cases  are  too 
tigb- 

The  amount  of  indiran  present  in  the  case  of  the  largest 
▼olume  of  extract  used  (200  c.c.)  correspond.';,  according 
to  the  ana]\>L4  of  the  leaf  by  the  persulphate  method, 
to  0-24  grm.  of  indigotin,  ^*hich  is  loss  than  would  be 
obtained  from  a  20  grm.  Ramplc  of  leaf  capable  of  yielding 
1-3  per  cent,  of  indigotin.  Since  a  umaller  sample  than 
H>  gnnii.  of  leaf  cannot  safely  be  taken  in  practice,  this 
exprriment  thn."*  reprf*ent.s  a  situation  which  might  easily 
ariw  in  practice. 

It    v*    clear,    therefore,    that    thi«    method    cannot    be 

applied  to  the  determination  of  the  indigotin  obtainable 

frnm   pUnt  cxtrnr-tB  without  adaptation  to  the   indican 

'    '     "     '  "'.-lit  with.     The  close  approach  of  the 

'  above  ca!-c8  where  an  exccf^.s  of  ifatin 

obtained  by  perfulphate  Buggcsted 

■  Ik-  brought  into  line  by  working  the 

•>  Hufriri«ntly  large  amoimt  of  i.i-atin 

jiji  cxMv«  in  each  caoe.     The  following  experi- 

•*hir;h  indinjbin  wa«  yn-ecipitat^id  from  a  fixed 

«j  .inuy  ( KX)  c.c.)  of  the  extract  u«ca  in  the  previous  set 


of  experiments  -with  gradually  increasing  quantities  of 
isatin,  were  carried  out  on  this  point. 


Percentage  of 

Weight 

Percentage 

indigotin  obtain- 

of 

Weight  of 

of  indirubin 

Weight  of 

able  from  the  leaf, 

isatin 

precipitate 

found  in 

indirubin 

calculated  from 

used. 

obtained. 

precipitate. 

obtained. 

weight  of  indirubin. 

grm. 

grm. 

grm. 

0-15 

0-2605 

88-3 

0-2300 

0-575 

0-259 

88-7 

0-2297 

0-574 

0-2 

0-2745 

91-0 

0-2498 

0-624 

0-275 

89-4 

0-2458 

0-614 

0-25 

0-2745 

90-3 

0-2478 

0-619 

0-3 

0-2785 

90-0 

0-2506 

0-626 

The  indirubin  content  of  the  precipitates  obtained  in 
these  experiments  is  fairly  high  in  each  case,  but  the 
results  obtained  tend  to  rise  with  the  amount  of  isatin 
added,  and  do  not  agree  sufficiently  closely  amongst 
themselves.  In  no  case  is  so  high  a  result  obtained  as  by 
the  persulphate  method. 

Conclusion. — Neither  of  the  methods  suggested  by 
Orchardson,  Wood,  and  Bloxam  for  determining  the 
indigotin  obtainable  from  the  leaf  can  therefore  be  used 
in  practice,  both  leading  to  entirely  erroneous  results 
unless  the  exact  indican-content  of  the  samples  dealt 
with  is  previously  known  and  the  methods  adjusted 
accordingly.  Their  conclusion  with  regard  to  the  isatin 
method,  that  it  may  under  certain  circumstances  indicate 
a  higher  indican-content  in  a  given  extract  than  the 
persulphate  method,  is  not  borne  out  by  our  experiments  ; 
in  no  instance  when  due  regard  has  been  given  to  the 
purity  in  iudirubin  of  the  precipitate  obtained,  have  we 
found  this  to  be  the  case.  The  method  of  leaf  extraction 
employed  by  Orchardson,  Wood,  and  Bloxam  would, 
however,  be  sufficient  to  account  for  their  conclusion. 


ANALYSIS  OF  INDIGO  (PART  III.)  AND  OF  THE 
DRIED  LEAVES  OF  INDIGOFERA  ARRECTA 
AND  INDIGOFERA   SUMATRANA. 

BY  E.  OAtTNT,  PH.D.  (BEBIJN),  M.SC.  (LEEDS),  F.  THOMAS, 
B.SC.    (MANC),    AND   W.    P.    BLOXAM,    B.SC.    (LOND.). 

This  is  a  continuation  of  previous  work,  "  The  Analysis 
of  Indigo,"  by  W.  P.  Bloxam  (this  J,,  1906,  735),  and 
"  Analysis  of  Indigo,"  Part  II.,  by  Orchardson,  Wood, 
and  Bloxam  (this  J.,  1907,  4),  on  the  analysis  of  indigotin 
and  of  commercial  indigo,  and  of  the  colour-yielding 
value  of  the  leaves  of  indigofera.  More  especially  it 
deals  with  the  tetrasulphonate  method  and  the  isatin 
process  which  was  outlined  in  the  second  paper. 

Section  I. — Tetrasvlphonate  Process.      , 

Under  this  heading  we  shall  now  deal  with  : — 

(a)  The  preparation  of  pure  indigotin. 
{b)  The  actual  method  of  analysis. 

Pure  Indigotin. — With  reference  to  this  point,  wo  feel 
it  necessary,  as  the  result  of  friendly  criticism  we  have 
received,  to  add  further  details  of  the  process  previously 
described  (this  J.,  1906,  736),  and  to  discuss  certain 
difficulties  which  occasionally  arise  in  the  working  of  the 
process.  These  points,  which  did  not  appear  important 
at  the  time,  are  now  considered  to  be  so,  and  details  are 
now  given  to  guard  against  all  misapprehension  as  to 
the  details. 

As  previously  stated,  the  process  is  essentially  one 
depending  upon  sublimation  and  in  which  synthetical 
indigo  is  employed  as  the  crude  material.  The  operation 
is  conducted  in  a  Jena  flask  which  is  carefully  evacuated- 


Kov.  30, 1907.]        GAUNT,  THOMAS,  &  BLOXAil-ANALYSIS  OF  INDIGO  [PART  m.).  &c.  1175 


The  original  operations  (Bloxam,  Chem.  Sec.  J.,  Trans. 
1905,  982,  and  this  J.,  1906,  736),  were  carried  out  with 
a  sample  of  indigo,  of  date  about  1902,  of  which  a  large 
quantity  was  available,  indeed  sufficient  to  meet  our 
requirements  until  the  summer  of  1906.  A  new  supply 
was  found  to  be  of  a  more  bulky  nature — which  we  have 
ascertained  is  now  almost  always  the  case,  and  is,  no 
doubt,  more  suitable  for  dyeing  purposes.  Such  a  material, 
however,  is  not  so  suitable  for  sublimation  under  the 
conditions  previously  described.  But  this  drawback  we 
have  readily  overcome  by  wetting  the  bulky  powder 
with  acetic  acid  and  water,  evaporating  to  dryness,  drying 
finally  at  150°  C,  and  then  grinding.  By  this  means 
the  product  is  rendered  practically  identical  with  the 
old  form,  and  occupies  almost  exactly  the  same  space  in 
the  sublimation  flask,  which  is  an  important  feature  in 
the  process.  It  is  necessary  to  employ  the  highest 
vacuum  which  the  water  pump  can  develop,  since  it  has 
beea  shown  by  A.  G.  Per  kin  ("An  oxidation  product  of 
indigotin,"  Chem.  Soc.  Proc.  1906,  138)  that  limited 
access  of  air  at  the  temperature  of  sublimation  converts 
indigotin  into  a  yellow  oxidation  product.  The  presence 
of  this  substance  accounts,  in  part,  for  the  green  filtrate 
obtained  in  the  tetrasulphonate  process  carried  out  on 
indigotin  produced  during  conditions  of  faulty  sub- 
limation. The  temperature  we  now  employ  is  420°  C, 
being  higher  than  that  previously  recommended ;  the 
operation  is  quicker  and  the  yield  slightly  better  as  a 
result  of  this  modification.  In  the  actual  working  we 
prefer  to  first  heat  the  bath  of  fusible  metal  to  this 
temperature  and  to  then  lower  into  it  the  previously 
evacuated  flask.  The  flask  is  adjusted  in  the  bath  and 
covered  with  a  sheet  of  asbestos  cardboard  in  the  fashion 
previously  stated  (this  J.,  1906.  736).  We  find  as  a  rule 
that  as  a  result  of  a  satisfactory  sublimation  a  yield  of 
60  per  cent,  of  crystals  is  obtained. 

It  has  been  suggested  that  in  the  earlier  paper 
(loc.  cit.,  736)  no  definite  mention  is  made  of  the  exact 
nature  of  the  solvents  employed  by  us  for  the  final  puri- 
fication of  the  crystals.  We  find  the  best  solvent  to  be 
boiling  glacial  acetic  acid  used  so  long  as  a  red  filtrate  is 
obtained,  followed  by  boiling  alcohol.  Though  we  did 
not  feel  it  necessary  in  the  earlier  communication  {loc. 
cit.,  736)  to  give  any  ultimate  analysis  of  our  standard 
indigotin,  this  fact  has  aroused  hostile  criticism,  and  we 
therefore  append  the  following  nitrogen  estimations  of 
the  product,  prepared  in  this  manner.  Determinations 
of  the  nitrogen  in  pure  sublimed  indigotin  by  the  com- 
bustion process,  gave  the  following  figures : — Nitrogen, 
10'685,  10'74,  and  10-77  per  cent,  (corresponding  to 
indigotin,  99-98.  100-49,  and  100-8  per  cent.).  Deter- 
minations  by  the  Kjeldahl  method*  gave  : — Nitrogen, 
10-66,  10-68,  10-72,  and  10-67  per  cent.,  corresponding  to 
indigotm  contents  of  99-74,  99-93,  100-30,  and  99-83  per 
cent,  respectively. 

To  make  the  matter  more  complete  we  also  give  the 
values  for  carbon  and  hydrogen  obtained  by  combustion  : — 
0-1086  grm.  indigotinj  (100  per  cent.)  gave  0-2922  grms. 
CO2  and  0-0371  grms.  H2O.  C  =  73-36;  H  =  3-80 
(016^^10^^202  requires  C  =  73-28;    H  =  3-82). 

Although  in  the  original  paper  (Bloxam,  Chem.  Soc. 
Trans.,  1905,  974)  stress  was  laid  upon  the  necessity  for 
a  determination  of  the  percentage  of  nitrogen,  more 
recent  work  has  led  to  a  modification  of  this  opinion. 
For  in  work  recently  published  upon  the  nature  of  the 
impurities  associated  with  indigo,  especially  indigo-brown 
("  Some  constituents  of  natural  indigo."  Perkin  and 
Bloxam ;  Chem.  Soc.  Trans.,  1907,  279),  it  has  been 
shown  that  these  possess  a  nitrogen  value  only  slightly 
inferior  to  that  of  indigotin  itself.  Again  the  impurities 
associated  with  synthetical  indigos  are  also  mainly 
nitrogenous,  for  we  have  known  cases  where  an  unpurified 
preparation  of  this  character  has  given  a  percentage  of 


•  Some  attention  has  been  given  by  one  of  ub  (Bloxam)  to  the 
exact  fonditione  to  be  observed  in  applying  Kjeldahl's  proceRS 
to  the  analysis  of  indisotin.  and  it  is  hoped  some  account  of  this 
may  be  given  in  a  later  communication. 

t  The  indigotin  used  in  the  above-quoted  analysis  was  that 
of  which  thp  purity  was  shown  by  the  tetrasulphonate  process 
in  London  and  Manchester  by  Messrs.  Wood  and  Orchardson 
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nitrogen  identical  with  that  of  the  chemically  pure 
product  (10-68  per  cent.,  equivalent  to  indigotin,  99-93  per 
cent.  ;  and  10-74  per  cent.,  equivalent  to  indigotin, 
100-49  per  cent.).  Under  these  circumstances,  it  is 
evident  that  the  mere  standardisation  of  an  indigotin 
by  its  percentage  of  nitrogen  is  not  only  valueless  but 
misleading. 

As  the  result  of  very  numerous  experiments  with 
preparations  of  synthetical  indigo  we  have  found  that, 
in  rare  cases,  certain  of  these  proved  unsuitable  as  sources 
for  the  preparation  of  pure  indigotin  by  sublimation. 
Taking  the  precautions  previously  insisted  on  (col.  1), 
an  indigotin  was  obtained  of  98-5  per  cent,  purity, 
by  both  the  titanium  and  permanganate  methods,  and 
an  especial  feature  was  the  production  on  analysis  of  a 
green  filtrate  of  the  character  previously  described 
{loc.  cit.).  The  explanation  of  this  difficulty  was  solved 
in  part  by  the  detection  by  ilr.  A.  G.  Perkin  of  a  yellow 
substance  present  in  the  original  sample  of  the  synthetical 
indigo  employed.  This  compound,  not  fully  investigated, 
crystallises  in  yellow  plates,  melts  at  about  200°  C,  partly 
sublimes  at  higher  temperatures,  and  is  specially  charac- 
terised by  yielding  a  beautiful  magenta  coloration  when 
dissolved  in  cold  concentrated  sulphuric  acid.  Investi- 
gation of  this  substance  is  proceeding. 

Analytical  process. — The  experience  gained  by  the 
continued  use  of  the  tetrasulphonate  method  has  shown 
that  the  sulphonation  of  indigotin  itself  and  of  indigos 
of  a  high  degree  of  purity  by  heating  with  20  per  cent, 
fuming  acid  for  30  minutes  is  unnecessary — for  after 
20  minutes'  heating  with  20  per  cent,  fuming  acid  in  the 
water  oven  (96° — 98°  C),  we  find  that  tetrasulphonation 
is  complete.  On  the  other  hand,  with  crude  indigos, 
where  for  sulphonation  a  25  per  cent,  fuming  acid  is 
employed,  we  sulphonate  for  35  minutes  in  the  water 
oven  at  96° — 98°  C.  A  word  of  caution  is  necessary  here 
as  to  the  strength  of  acid  to  be  employed,  for  it  is  essential 
that  the  strength  should  be  determined  in  each  case  by 
analysis. 

Criticisms  advanced  as  to  the  losses  experienced  on 
salting  out  with  potassium  acetate,  based  on  the  blue 
colour  of  the  filtrate  obtained,  are  in  realitv  evidence  of 
the  need  for  this  precaution.  For  it  has  been  clearly 
pointed  out  (this  J.,  1906,  741)  that  the  potassium  salt 
of  the  disulphonic  acid  is  responsible  for  this  defective 
working.  On  the  other  hand,  it  is  obvious  that  the  same 
result  will  be  obtained  if  moisture  is  introduced,  either 
in  the  materials  or  the  apparatus  employed. 

Method  of  analysis  of  the  fuming  sulphuric  acid. — The 
best  method  for  the  analysis  of  the  fuming  acids  required 
is  that  devised  by  Dr.  Rudolph  Messel  and  he  kindly 
allows  us  to  give  the  necessary  details.  The  acid  is 
weighed  in  a  thin  glass  bulb,  of  about  3  c.c.  capacity, 
drawn  out  at  each  end.  The  empty  bulb  is  weighed  and 
is  then  filled  with  the  fuming  acid  by  immersing  it  in  the 
latter.  When  sufficient  acid  has  run  in  the  upper  end  is 
sealed,  the  bulb  is  taken  out  of  the  bottle,  and  carefully 
washed  with  a  jet  of  water.  It  is  advisable  to  let  a  jet 
of  cold  water  play  on  the  bulb  before  and  during  the 
sealing  of  the  lower  end.  This  prevents  the  anhydride 
from  coming  too  close  to  the  end,  and  prevents  loss. 
The  bulb  with  its  contents  is  now  weighed.  The  bulb  m 
then  placed  in  a  stout  stoppered  bottle,  of  say  300  c.c. 
capacity,  or  more,  which  contains  already  some  100  c.c. 
of  water.  The  hand  of  the  operator  should  be  placed 
over  the  stopper  to  prevent  it  being  forced  out ;  shaking 
once  strongly  should  suffice  to  break  the  bulb,  and  the 
shaking  is  continued  until  every  trace  of  sulphuric  anhy- 
dride fume  is  absorbed.  The  liquid  is  now  transferred  to 
a  250  c.c.  flask,  and  the  bottle  and  bulb  thoroughly  washed 
with  water,  care  being  taken  to  break  with  a  stout  gla.s8  rod 
any  pieces  of  capillary  tube  which  might  contain  some  of 
the  acid.  The  flask  is  filled  up  to  the  mark  and  50  c.c. 
are  withdrawn  for  titration  with  N/2  sodium  hydroxide 
solution,  using  litmus  as  indicator.  The  liquid  Is  boiled, 
preferably  in  a  porcelain  ba'^in,  for  five  minuter  to  expel 
any  traces  of  caroon  dioxide,  l^efore  finwhing  the  titration. 
The  value  of  the  acid  is  then  calculated  in  the  following 
fashion  : — Acid  taken  =5-5502  grms.  ;  the  50  c.c.  of  the 
diluted  acid  required  on  titration  52-05  c.c.  .V/2  alkali 
solution,  hence  2.>0  c.c.  of  diluted  acid  =  5-205  grnis.  of 
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Biilphiiric  anhydridp  (total  SO3).     Subtracting  this  value 

from  the  total  weight  of  acid  taken  (5'r)502  -  5-205),  we 

obtain  0-3452  prm.  as  the  woight  of  water  present.      The 

weight   of  sulphuric   anhydride   to  which   this   weight  of 

water    ts    eiiuivalent    is    1-53422    grnis.     Now    the    total 

anhydride    vahie   of   the   acid   was   shown   above   to   be 

5-205  grnis..  of  which  1-53422  grms.  is  held  in  combination 

with    water.     Therefore    the    free    sulphuric    anhj-dride 

=  (5-205  -   1-53422)  =  3-67078  grms.,  and   its   percentage 

,         3-67078  X  160     c-  -  ^      T*  •     *  *  J  *u  *  *i, 

^  alne  =  r^»<>    "  ~     ^^  P^'  ^^^^-     I*  '^  stated  that  the 

fuming  acid  of  about  20  per  cent,  anhydride  of  Messrs. 
Chapman  and  Me*wel  contains  approxinintely  0-0021  per 
c«nt.  of  iron  and  0-001  per  cent,  of  sulphur  dioxide,  and 
these  impurities  may  therefore  be  disregarded. 

Preparation  of  fuming  sulphuric  acids  of  values  25  per 
CfHt.  and  20  per  cent,  free  SO3  respectively. — The  exact 
valuet*  of  the  available  fuming  acids  having  been  deter- 
mined na  previously  indicated,  it  now  remains  to  provide 
for  the  preparation  of  two  acids  of  the  definite  concen- 
tration.^* above  stated.  To  arrive  at  this  result  is  a  matter 
of  prime  importance  in  the  case  of  the  tetrasulphonate 
proceaa,  and  possibly  to  other  persons  requiring  fuming 
acids  of  definite  strengths.  So  as  only  scanty  details  are 
to  be  found  in  the  various  books  on  analytical  chemistry, 
the  matter  ha.s  here  been  followed  out  with  considerable 
rare  by  one  of  us.  We  hope  that  by  the  methods  now 
given  the  needs  in  general  of  operators  requiring  fuming 
salphario  acids  of  definite  strengtlis  may  be  met. 

Case  I.  General  case.  To  make  a  fuming  sulphuric 
aci'i  of  any  strength. — Given  two  fuming  acids,  A,  con- 
tainmg  z  per  cent,  of  free  SO3  and  B,  containing  y  per  cent. 
of  free  SO3.  Required  C,  containing  2  per  cent,  of  free 
.SO3.  (N.B. — z  must  lie  between  x  and  y.)  Then  the 
proportioQ  is 


2-.V 


of  A  +     —  of  B  =  1  of  C. 

y  x-.v 


(1-) 


Er-imple  {I}.  Given  an  acid.  A,  of  70  per  cent,  free 
SO,  aad  B.  of  18  per  cent,  free  SOs,  it  is  required  to 
make  an  acid,  C,  of  strength  20  per  cent,  free  SO3.     Then, 

20-18    ,  .  ^70-20    ,^      ,     ,  _ 
70-18°*^  +  70-T8°^^=^°^^' 

t  e.,    "   of  A  +  ^^  of  B  =  1  of  C. 
52  52 

Hf-nct-  to  make  100  grms.  of  acid  C  containing  20  per 
cent,  free  SO3  we  require  3-85  grms.  of  70  per  cent,  acid 
(A)  and  9615  grm.^.  of  18  per  cent,  acid  (B). 

Com  II.  Panicular  cane.  To  make  a  fuming  svlphuric 
acid  by  mixing  a  fuming  acid  (of  knovm  SO^  strength)  with 
tnte  niphuric  arid  (100  per  cf.nt.  H^SOi).*  In  the  above 
(-<}DatiQQ  (1)  the  value  of  y  =  o,  and  the  equation  thus 
beoomm  : — 


of  A  +  ' 


of  P.  =  1  of  C. 


BzampU  (2).  Given  an  acid.  A,  of  70  per  cent,  free 
8()t.  and  B,  of  KJO  per  cent.  H2SO4,  to  make  an 
acid.  C,  of  25  jier  rent,  free  SO,.  Then  in  order 
to     obtain     the     required     acid     we     substitute     these 

valu«  x  =  70.  z  =  25;   then  ^  of  A-j-jf  of  B=l   of  C. 

70  i\) 

To  mnko  100  grm.s.  of  25  per  cent.  SO3  acid  (C)  we  shall 
requirr  V,':  (frma.  of  70  per  cent.  SO,  acid  (A)  and 
Wi  grmd.  of  K>0  per  cent.  H^SO*  acid  (B). 

Cow  ///.  Particular  cane.  To  make  a  fuming  sulphuric 
acid  hij  miring  a  fuming  acid  (of  kmown  SO^  strength) 
with  ordinary  concntraled  mdphuric  acid  [cxjntaining 
96  p^r  cfni.  II ^SO^).^  An  example  will  show  how  the 
qnantitin  are  calculated: — 


and  (eonU.ninx   lOO  i>'-r 


It  MciM  to  be  geoeraJly  acreptcd  that  "  absolute  "  Bulrdiuric 
'""* '"    "   "         '     H1HO4)  can  be  made   by  taking 

•  'iuric  arid  (fontalnInK  06 — S*8  per 
-ti  and  itlrririB  fuminK  acid  into 

;  "  to  fume  when  one  Llowi  upon 


Mirt.  11. 

it  nu\ 

t  Ba-  ti 
tnm  "  Tbe 
Can  asd  Tborpc 


■1  are  t«l,'ri.  wltb  do«!  arlmowlwlKmcnt, 

liyftnf-    i.wl    Tnt«rTnr-dlat«    I'roducti," 

!Lo:^dr/ii  :  OrifT  n  aal  Co.,   lOOS)  pp.,  183,  184. 


,  40x       8y      ^^ 

^^^^  Too  "45      ^^'    ''''^  •'^+^^ 


Required  360  grms.  of  acid  containing  25  per  cent. 
SO3  ;  to  be  made  from  an  acid  containing  40  per  cent. 
SO3  and  concentrated  acid  (96  per  cent.  H2SO4).  Let 
a:  =  the  weight  of  fuming  acid  to  be  taken  and  y  =  the 

weight  of  cone,  sulphuric  acid,  then  j^- — p_  is  the  weight 

of  sulphuric  anhydride  necessary  to  combine  with  the 
4  per  cent,  of  water  in  the  concentrated  acid,  and  we 

=  360;    whence  a;  =  266-5, 

and  »/  =  93-5.  Therefore  266-5  grms.  of  the  40  per  cent. 
SO3  acid  must  be  mixed  with  93-5  grms.  of  concentrated 
sulphuric  acid,  in  order  to  give  360  grms.  of  an  acid 
containing  25  per  cent,  of  SO3. 

It  is  perhaps  hardly  recognised  by  chemists  in  general 
how  slight  a  trace  of  moisture  will  lower  considerably  the 
strength  of  the  fuming  acid ;  and,  on  this  account,  the 
precautions  to  be  adopted  to  prevent  access  of  water 
during  storage  or  use  cannot  be  too  strongly  insisted  on. 
It  is  preferable  to  purchase  the  required  acid  in  sealed 
flasks  so  that  there  is  no  risk  of  deterioration  on  keeping. 
Owing  to  the  kindness  of  Dr.  R.  Messel,  such  acid,  in 
sealed  flasks,  can  now  be  purchased  in  London  and  in 
Leeds.  * 

Salting  out  with  potassium  acetate. — We  have  found  by 
further  experience  of  the  process  that  the  employment 
in  the  analysis  of  80  c.c.  of  the  precipitant  solution,  is 
preferable,  and  just  as  effective  as  the  100  c.c.  previously 
recommended  (this  J.,  1906,  741),  as  there  is,  in  this  way 
little  risk  of  the  deposition  of  potassium  sulphate,  which 
has  the  effect  of  retarding  filtration. 

Sulphur  dioxide  in  fuming  sulphuric  acid. — It  has  been 
urged,  as  a  defect  of  the  tetrasulphonate  process  (this 
J.,  1907,  183),  that  fuming  acid  contains  free  sulphur 
dioxide,  and  in  sufficient  quantity  to  seriously  affect  the 
results  given  by  this  method  when  permanganate  is  used. 
Though  it  appeared  to  us  as  well  known  that  both  ordinary 
and  fuming  sulphuric  acid  though  capable  of  retaining 
considerable  quantities  of  this  gas  at  the  ordinary  air 
temperature  (concentrated  sulphuric  acid  absorbs 
0-009  part  by  weight  (58  vols.)  of  sulphur  dioxide  (Kolb, 
Dingl.  209,  270).  The  coefficient  of  absorption  of 
sulphur  dioxide  for  sulphuric  acid  (1-841  sp.  gr.  at  15°  G. 
and  760  mm.)  is  28-14  at  17°  C.,  and  28-86  at  16°  C., 
Dunn  (Chem.  News,  43,  121)  has  shewn  that  this  was 
entirely  removed  from  the  acid  on  raising  the  temperature 
of  the  latter  to  about  100°  C.  To  make  certain,  however, 
on  this  point,  ordinary  concentrated  sulphuric  acid, 
which,  as  stated  above  absorbs  28-86  vols,  of  sulphur 
dioxide  at  16°  C.,  was  saturated  with  the  dried  gas  at  the 
ordinary  laboratory  temperature.  It  was  then  heated 
for  20  minutes  in  the  water  oven  under  the  conditions 
of  sulphonation.  After  cooling  and  dilution  with  water, 
titration  with  permanganate  proved  the  absence  of 
dissolved  sulphur  dioxide.  It  does  not  appear  to  have 
been  evident  to  our  critics  that,  did  the  contrary  occiur, 
the  fact  would  have  proved  more  fatal  to  processes 
where  salting  out  is  not  adopted. 

As  previously  shown  (this  J.,  1907,  5),  indigo-brown 
with  sulphuric  acid,  at  the  temperature  of  the  water  oven, 
is  oxidised  with  evolution  of  sulphur  dioxide ;  and,  if 
this  were  retained  by  the  acid,  it  is  evident  that  the 
subsequent  consumption  of  permanganate  would  be 
greatly  increased.  Experiments  made  with  fuming  acid 
(20  per  cent,  free  SO3)  showed  the  behaviour  with  regard 
to  sulphur  dioxide  to  be  similar.  So  this  criticism  has 
evidently  been  advanced  without  experimental  basis. 
The  statement  (this  J.,  1907,  183)  as  to  the  loss  involved 
in  salting  out  with  potassium  acetate,  has  already  been 
dealt  witd  (p.  1175),  and  shown  to  be  due  to  faulty  conduct 
of  our  process ;  for,  it  may  be  observed  that  the  opinion 
of  others,  beside  ourselves,  who  have  seen  or  carried  out 
this  operation,  is  that  the  separation  of  the  tetrasulphonate 
is  complete  (v.  p.  1178). 


•  London  : 
Garden,  E.G. 
Street. 
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The  factor  tmjiloyed  in  our  calculations  for  perman- 
ganate was  adopted  only  after  numerous  experiments, 
both  with  the  di-  and  tetra-sulphonic  acids  (this  J.,  1907, 
6),  and  resulted  in  our  adoption  of  a  figure  (1  c.c.  of 
permanganate  solution  1/1000  =  0-0022  grm.  of  indi- 
gotin  solution,  1/5000)  which  is  in  agreement  with  that 
adopted  by  the  Badische  Anilin  und  Soda  Fabrik,  and 
stated  in  theu-  Brochure,  1900,  "  Chemistry  of  pure 
indigo."  That  this  is  correct  admits  of  no  doubt,  but  a 
contrary  statement  has  appeared  (this  J.,  1907,  183), 
and  we  have  merely  to  reiterate  our  former  statements 
(this  J.,  1906,  741  ;  and  1907,  6),  which  were  made  as  the 
result   of  carefully  conduct  d   experiments. 

We  have  again  tested  the  effect  of  dilution,  employing 
our  pure  indgotin  converted  into  the  tetrasulphonic  acid. 
The  dififerences  in  consumption  of  permanganate  observed 
at  the  concentrations  were  as  follows : — 


Concentration  of 
indigotin  soln. 


Consumption  of 

permanganate  soln. 

(1/1000). 


Indicated  per  cent, 
indigotin. 


1/5000 
1/10,000 


9-01  c.c. 
8.97  c.c. 


So  it  is  clear  that,  although  the  consumption  of 
permanganate  is  very  slightly  decreased,  on  dilution 
from  1/5000  concentration  to  1/10,000,  to  dilution  cannot 
be  attributed  the  great  diminution  of  consumption 
claimed  for  it. 

Purification  of  indigo  by  the  Badische  process. — This 
process  as  set  forth  in  the  Brochure  of  the  B.A.S.F.  Co., 
1900,  was  undertaken  in  order  that  another  source  of 
pure  indigotin  should  be  available  other  than  that 
obtained  by  the  sublimation  process.  The  directions 
given  were  carefully  followed  throughout,  though  the 
operations  proved  to  be  somewhat  tedious.  The  pro- 
cedure was  as  follows : — 200  grms.  of  Indigo  B.A.S.F. 
rein  (91 — 92  per  cent,  indigotin)  is  worked  into  a  paste 
in  a  large  mortar  with  a  little  10  per  cent,  sulphuric  acid 
(chem.  pure),  transferred  to  a  capacious  enamelled  iron 
pan  and  gently  boiled  all  day  with  4 — 5  litres  of  the 
10  per  cent.  acid.  The  mixture  is  frequently  stirred, 
and  the  loss  of  liquid  due  to  evaporation  is  made  good 
by  addition  of  distilled  water.  It  is  allowed  to  stand 
overnight,  the  supernatant  liquor  (which  has  a  golden 
yellow  colour)  siphoned  off,  and  thLs  process  was  repeated 
until  a  colourless  filtrate  was  obtained.  This  golden 
yellow  filtrate,  it  was  noted,  exhibits  a  large  consumption 
of  permanganate  solution.  Finally  the  whole  is  transferred 
to  a  large  glass  funnel  fitted  with  two  hardened  filter 
papers.*  The  pasty  mass  is  carefully  removed  from 
the  papers  and  is  reduced  with  alkaline  hydrosulphite. 
For  this  one  part  of  indigo  requires  8  parts  of  caustic 
soda  solution  (25°  B.),  20  parts  of  strong  hydrosulphite 
solution,  and  10  parts  of  water,  the  whole  being  kept  at 
45 — 50°  C.  The  solution  of  indigo-white  is  filtered  from 
insoluble  matter,  with  the  aid  of  the  water  pump,  as 
rapidly  as  possible,  diluted  to  twice  its  volume  with  water, 
and  air  blown  through  the  liquid  until  oxidation  is  com- 
plete. The  "  blown  out "  product  is  collected  and 
thoroughly  washed  with  hot  water  till  the  filtrate  is  neutral 
and  free  from  hydrogen  sulphide  or  oxidised  sulphur 
compounds.  The  indigo  is  now  boiled  up  with  dilute 
chemically  pure  hydrochloric  acid,  as  in  the  first  operation, 
filtered,  washed  free  from  acid  with  boiling  water,  dried 
roughly  on  the  water  bath,  powdered  finely,  and  com- 
pletely dried  in  the  water  oven.  The  weight  of  indigo 
obtained  at  this  stage  was  151  grms.,  a  considerable  loss 
of  necessity  taking  place  during  the  reduction  process 
and  subsequent  filtration.  The  dry  indigo  is  next  boiled 
out  several  times  with  absolute  alcohol,  employing  a 
reflux  condenser,  when  a  red  impurity  is  removed.  After 
drying,  the  purity  of  the  product  was  ascertained  by 
the  tetrasulphonate  method  to  be  96'5  per  cent,  indigotin. 


•  Hardened  filter  papers  (C.  S.  and  S.)  were  u«ed  ezdiulTely 
throughout  the  whole  process. 


Two  processes  are  now  given  in  the  Brochure  for  final 
purification  :— (a)  Crystallisation  from  phthalic  anhydride, 
and  (b)  crystallisation  from  glacial  acetic  acid ;  the  latter 
was  finally  adopted. 

Crystallisation  from  boiling  glacial  acetic  acid. — The 
directions  given  in  the  Brochure  are  as  follows  :— "  The 
product  (of  96-5  per  cent,  indigotin  content)  is  dried  at 
100°  C,  and  then  boiled  for  10  minutes  with  acetic  acid 
and  filtered  as  hot  as  possible,  the  crystals  which  separate 
from  the  filtrate  are  collected,  washed  with  hot  absolute 
alcohol,  with  ether,  and  then  with  diluted  chemically 
pure  hydrochloric  acid,  and,  finally,  with  water.  The 
crystals  are  dried  at  100°— 105°  C,  and  are  preserved  in 
well  stoppered  bottles.  For  filtration  use  S.  and  S.  hard 
papers."  Following  these  directions,  we  were  unable 
to  obtain  a  successful  result,  as  the  glacial  acetic  acid 
extract  after  filtration  contained  but  a  trace  of  dissolved 
indigotin.  Finally,  by  employing  a  Soxhlet  extraction 
apparatus,  in  the  ordinary  manner,  and  intimately 
mixing  the  finely  divided  indigotin  with  sand,  the  colouring 
matter  was  slowly  dissolved  and  crystals  were  deposited 
from  the  acetic  acid  solution.  These  crystals  were 
collected  on  hardened  filter  paper,  washed 'with  acetic 
acid  and  then  with  ether,  and  dried,  first  at  100°  C,  and 
finally  at  160°  C.  Analysis  was  made  by  the  tetra- 
sulphonate process  of  the  crystals  so  obtained. 

To  our  gratification  the  analytical  results  obtained 
showed  the  crystals  to  be  100  per  cent,  indigotin  value 
before  and  after  salting  out  witii  potassium  acetate,  the 
consumption  of  permanganate  being  identical  before  and 
after  this  process.  We  are  therefore  able  to  record 
the  successful  result  attained  using  the  B.A.S.F.  procedure, 
in  the  case  of  acetic  acid,  and  under  the  modifications 
stated.  With  the  exception  of  the  process  of  one  of  us 
(Bloxam),  i.e.,  that  for  producing  pure  indigotin  by 
sublimation,  we  know  of  no  other  method  which  will  yieli 
pure  indigotin.  It  is  now  interesting  to  inquire  why 
this  firm  should  advocate  so  tedious  and  lengthy  a  process 
for  the  preparation  of  pure  indigotin  for  use  as  a  standard — 
if  a  mere  crystallisation  from  nitrobenzene,*  or  a  treat- 
ment with  acetic-sulphuric  acid  (Binz  and  Kufferath, 
Annalen,  1902,  196,  and  later  Mohlau  and  Zimmermann, 
Zeits.,  Farben  und  Textil  Chem.,  1903,  189)  is  all  that 
is  necessary.  It  can  only  be  presumed  that  the  chemLste 
of  the  company  were  aware,  long  before  even  our  own 
experiments  were  made  (Chem.  Soc.  Trans.,  1905,  980) 
that  these  last  mentioned  methods  cannot  be  relied 
upon  to  yield  a  satisfactory  product,  on  which  to 
standardise  methods  of  analysis. 

Losses  experienced  on  submitting  "  Indigo  B.A.S.F. 
rein  "  to  the  action  of  solvents. — In  the  B.A.S.F.  Brochure 
this  material  is  stated  to  contain  exactly  98  per  cent, 
of  indigotin.  As  a  result,  however,  of  experiments  made 
by  one  of  us  with  a  sample  purchased  in  India  in  1903 
(Chem.  Soc.  Trans.,  1905,  977)  it  was  determined  that 
the  true  percentage  of  indigotin  it  contained  waa  only 
91 '88.  The  accuracy  of  this  statement  was  sustained 
by  Mohlau  and  Zimmermann  (Zeits.  Farben  und  Textil 
Chem.,  1903,  189)  who  found  that  s>-nthetical  indico 
contains  3 — 10  per  cent,  of  a  red  dyestuff.  On  the 
establishment  of  the  tetrasulphonate  process  (this  J., 
1906,  735),  we  were  able  to  separate  the  indigotin  of 
synthetical  indigos  from  the  impurities  when  filtrates  of 
characteristic  colours  were  obtained — green  in  the  case 
of  the  Meister,  Lucius,  and  Briining,  and  deep  red  in  the 
case  of  the  B.A.S.F.  products  {loc.  cit.,  741).  After  removal 
of  the  impurities  the  indigotin  value  fell  to  91 — 92  per 
cent.  These  results  are  put  forward  for  the  rea'^on  that^ 
although  the  makers  of  s\Tithetical  indigo  have  not 
denied  the  truth  of  the  results  above  given,  the  statement 
occurs,  as  a  result  of  analysis  (this  J.,  1907,  184)  that  the 
B.A.S.F.  "  indigo  pure  "  of  1898  contains  98  per  cent, 
of  indigotin.  We  have,  therefore,  recently  subjected  a 
specimen    of   "  B.A.S.F.    rein "    (which   gave    with    the 


•  In  a  paper  by  Bloxam  (this  J..  1900.  25.  73fl)  some  doubt 
was  cxprosBPd  as  to  the  purity  of  the  indJROtin  obtained  by 
recrystallisation  from  nitrolienzcne.  A  serit*  of  experiment* 
recently  concluded  showed  that  the  product  obtained  contained 
never  more  than  97 — 97-6  per  cent.  Indigotin. 
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tetrasoiphonato  prooem  91-5  per  cent,  of  indii;otin)  to 
the  action  of  eolrents  in  the  following  order,  the  losses 
in  weight  bt'ing  stated  :  — 


(I.) 
01.) 


Loss  in  weight. 


n. 


Mean  loss 
in  weight. 


5  ttrins.  on  heating  1  hour 

at  no*  C I    0-032 

5  gmis.    dried    as   in    (I.)  | 

treated      with      boiling  i 

ClariaJ  acetic  acid 0-160 

(III.)    4  gm»s.  of  tlie  indigo,  aft^r  j 

treatment    as    in    (II.),  | 

treated       with       boiling  ; 

absolute  alcohol !    0-020 

(IV.)    3-5  grms.  of  the  indigo,  after 

treatment    as    in    (III.), 

extracted  with  ether  . . .  | 

3-0  gnns.  of  the  indieo,  after  1 

treatment    as    in    (IV.).  | 

trpat»>d      with      boiling  i 

toluene |    0-024 

2-5  Krni*.  of  the  indieo,  after 
treatment     as    in     (V.), 

treated      with      boiling  { 
dilute  hydrochloric  acid      0-012 

Total  loss  per  cent.    =\ 


(V.) 


rn.) 


grm. 
0-034 


0-167 


0-022 


per  cent. 
0-66 

3-28 
0-53 


0-86 


0-54 


So  B.A.S.F.  indigo  contains  evidently  less  than  94-2  per 
cent,  of  indigotin.  Though  it  wa.«  not  thus  found  possible 
to  completely  purify  the  sample,  the  results  are  interesting, 
a«  they  indicate  without  doubt  that  it  could  not  contain 
98  per  cent,  of  the  pure  colouring  matter.  As  a  result 
of  the  continued  use  of  the  tetrasujphonate  process,  we 
coa«ider  that  the  claim.i  to  accuracy  previously  made 
(this  J.,  IWfi,  735,  and  1907,  4)  are  fully  substantiated, 
and  we  shall  be  onlv  too  glad  to  demonstrate  the  efficiency 
of  our  process  to  chemists  interested  in  the  matter.  We 
are  plea^^ed  to  be  able  to  state  that  as  a  result  of  demon- 
stratioas  made  liefore  Profs.  A.  G.  Green,  R.  Meldola. 
F.K..S..  Sir  William  Ramsav,  F.R.S.,  Prof.  W.  H.  Perkin, 
F.H..S.,  Mr.  A.  C.  Chapman,"  and  .Mr.  A.  G.  Perkin,  F.R.S., 
•  general  approval  of  the  method  was  manifested.* 

i*riif.  A.  ('.  Green  has  introduced  it  as  a  standard 
method  in  the  general  analytical  curriculum  of  the  Dyeing 
Department  of  this  University,  and  it  may  be  mentioned, 
a«  an  in-tance  of  it^  facility  of  performance,  that  all  the 
■tudeot*  of  the  psLst  two  sessions  have  without  difficulty 
been  able  to  obtain  results  concordant  to  within  one  per 
cent. 

Mtthoda  vsed  for  the  antuyns  of  commercial  indigo. — 
That  the  nece*.'<ity  exusts  for  establishing,  on  pre-eminent 
anthoritv.  and  once  and  for  all,  the  accuracy  of  this 
tetra-iilphonate  method  is  showTi  by  the  state  of  chaos 
«xi-ting  in  the  pre*^nt  commercial  methods  used  for  the 
ana]\-^i»  of  indigo.  Indigo  dyers  of  large  experience 
•tate  their  nnwillingne»»  to  depend  in  buying  indigo  upon 
atatement"  ha^ed  on  the  results  of  analysis  ;  for  as  stated 
by  f»ne  of  them,  "  he  was  anxious  to  buy  colour  and  not 
figure*." 

I'-ergtheil  and  Rriggs  (this  .J.,  1906,  729)  advocated  the 
u.*e  of  a  process  of  anal\'^Ls  which  we  have  severely 
crit»ei«ed  on  the  ground  of  it«  giving  too  high  results, 
owing  to  interff-rence  of  impuritieH.  and  its  lacing  based 
on  mdigotin  whirh  wan  not  pure  (this  J.,  1!»07,  4).  .Vever- 
th»»le>".  iVrgtheil  and  Hriggs  {Inc.  cit.,  page  734)  claim 
that  their  method  is  in  fair  accord  with  other  methods 
inve-tigateH  by  them  (pr-rmanganate  method,  Rawson 
nr.']  Cm  =rr.ann  ;  reduction  method",  using  Grossmann's 
!  and   Kijbfer)uent  analysis    by   hvdrosulphite, 

»  m    trirhloride  ;     the    acetic-sulphuric    method 

■r,'!  /;rMr;,<-rri..inn).  Having  c-tabliihed  this 
*■  '   '         ■   .    I'.'  r.-theil   a<'Certainfd   the   value  of 

•'  ,  •' ••  '-'f  '-unituttLial  indigo  which  were  carefully 


marf*  at  the  reqn«-«t  of  the  India  Dftlce  on  thin 
r  J  N  f/.Ui*.  will  t,f  ff.utirt  In  the  Krp<irt  to  the 
f  India  <,n  the  mi/rk  done  at  l>M-dt. 


sealed  up  in  bottles  and  sent  to  each  of  four  analysts 
in  Calcutta,  Bradford,  Manchester,  and  Berlin,  respec- 
tively.* It  will  be  necessary  here  to  give  the  results 
obtained  in  the  case  of  one  sample  only,  viz.,  that  marked 
I.  (B.A.S.F.,  1898)  of  this  the  "  correct  analysis  "  made 
by  the  method  of  Bergtheil  and  Briggs  {loc.  cit.,  p.  731) 
established  the  value  as  98-1  per  cent,  indigotin.  The 
other  values  returned  were  Calcutta,  90-6  per  cent.  ; 
Bradford,  96-0  per  cent.  ;  Manchester,  70-7  per  cent.  ; 
Berlin,  91-59  per  cent.  The  matters  of  supreme  interest 
are  not  stated  ;  the  analysts  must  have  been  persons  of 
considerable  experience,  or  their  opinion  would  not  have 
been  worth  taking  ;  and,  granting  this,  what  processes 
did  they  employ  ?  The  results  of  Bergtheil  and  Briggs 
"  correct  analysis  "  is  higher  than  all  the  others — nearly 
28  per  cent,  higher  than  the  values  returned  from  Man- 
chester. This  great  divergence  of  opinion  as  to  the 
indigotin  content  of  one  sample  of  indigo  is  not  in  harmony 
with  the  contention  of  Bergtheil  and  Briggs  {loc.  cit.), 
above  stated,  and  fully  substantiates  the  criticism  we 
have  advanced  in  earlier  papers  as  to  the  unreliability  of 
the  methods  of  analysis,  previously  proposed  for  indigo, 
and  studied  by  us.  We  know,  from  our  experience,  that 
the  true  value  of  the  B.A.S.F.  synthetical  indigo  lies 
between  91—92  per  cent,  indigotin  (this  J.,  1906,  741); 
and  it  is  interesting  to  note  that  the  results  obtained  in 
Calcutta  and  Berlin,  respectively,  suggest  that  in  these 
cases  the  tetrasulphonate  method  was  employed. 

Section  II. — The    analysis   of   the   leaf. 

Though  the  accurate  analysis  of  indigo  itself  is 
important,  the  determination  of  the  quantity  of  indigotin 
(or  of  indican)  which  the  leaf  contains,  is  a  question  of  far 
greater  importance  in  studying  the  efficiency  of  the 
present  methods  of  indigo  manufacture.  Now,  although 
there  can  be  little  doubt  that  indican  on  hydrolysis  by 
acids  or  enzymes  will  give  a  quantitative  yield  of  indoxyl, 
the  conversion  of  the  latter  into  the  theoretical  amount 
of  indigotin  appears  to  be  more  difficult  than  is  usually 
supposed.  In  reference  to  this  point,  Hazewinkel  (Proc. 
Akad.  Wetensch.,  Amsterdam,  1900,  512)  states  that  acid 
oxidising  agents  convert  indican  into  indigotin,  but  this 
latter  in  turn  is  oxidised  by  an  excess  of  the  reagent. 
Again,  Hoogewerff  and  ter  Meulen,  in  their  important 
paper  on  crystallised  indican,  failed  in  this  manner  to 
obtain  more  than  91  per  cent,  of  the  theoretical  yield 
of  colouring  matter  from  their  substance.  In  a  former 
communication  (this  J.,  1907,  9)  it  was  shown  that  the 
results  of  analyses  made  on  aqueous  extracts  of  indigo 
leaf  were  considerably  lower  in  the  cases  where  the  per- 
sulphate method  was  employed  than  when  the  isatin 
process  was  used.  This  latter  process,  as  previously 
stated,  is  based  upon  the  well-known  discovery  of  Baeyer 
(Ber.,  14,  1745)  that  indoxyl  and  isatin  readily  condense 
to  form  indirubin,  and  naturally  the  indirubin  obtained 
in  this  manner  from  the  leaf  extract  gives  at  once  the 
indoxyl  (or  half  the  indigotin)  value  of  the  material. 
The  method  we  have  adopted  in  working  the  isatin 
process  is  practically  that  given  in  the  earlier  paper 
(this  J.,  1907,  9)  but  some  slight  modifications  have  since 
been  introduced,  and  the  process  as  it  now  stands  is  as 
follows  : — 

Isalin  method  of  analysis. — 5  grms.  of  leaf  are  extracted 
as  described  in  the  previous  paper.  To  test  whether 
extraction  is  complete,  the  last  washings  are  collected 
separately  and  treated  with  a  little  4  per  cent,  sulphuric 
acid  and  2  per  cent,  ammonium  persulphate,  and  warmed 
to  60°  C,  when  there  should  l)e  no  production  of  blue 
if  the  extraction  has  been  rightly  carried  out.  As  some 
specimens  of  leaf  we  have  examined  show  a  considerably 
higher  content  than  0-94  per  cent,  indigotin  (on  which 
proportion  the  process  was  established)  a  correspondingly 
larger  volume  of  water  is  required  for  complete  extraction. 
It  is  advisable  in  such  ca,ses  to  make  the  extract  up  to 
one  litre,  and  to  withdraw  portions  for  each  estimation. 


•  Th«  full  "table  of  rcBUltd  will  be  found  in  the  "  Report  of 
the  liidlKO  R(!Hearch  Station,  Sirglah,  1906—1907.  (Calcutta, 
BaptUt  .Mission  I'ress.) 
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The  most  suitable  volume  for  estimation  is  250  c.c,  and 
the  solution  is  best  of  such  a  strength  that  this  volume 
yields  approximately  0-1  grm.  of  indirubin ;  for  this 
purpose  0-1  grm.  of  Lsatin  and  15 — 20  c.c.  of  pure  hydro- 
chloric acid  are  required.  Air  is  expelled  from  the  flask 
by  means  of  a  current  of  carbon  dioxide,  -which  is  main- 
tained during  the  -whole  time  of  the  experiment.  The 
mixture  of  isatin  and  plant  extract  is  boiled  for  5 — 10 
minutes,  and  the  acid  is  then  run  in  slowly  by  means  of  a 
stoppered  funnel  (time  of  flo-w,  5  to  7  minutes)  ;  the 
liquid  meanwhile  is  boiled  very  gently,  -whilst  the  gM 
current  is  increased  to  guard  against  entrance  of  air  to 
the  flask.  The  mixture  is  boiled  for  20 — 30  minutes, 
cooled  in  a  current  of  cold  -water,  and  the  precipitate 
collected  on  a  tared  paper,  washed  very  thoroughly  -with 
1  per  cent,  caustic  soda  solution  at  70°  C,  and  then  -wfth 
4  per  cent,  acetic  acid,  and  dried  in  the  water  oven  till  of 
constant  weight. 

With  solutions  of  pure  indican,  the  precipitate  of 
indirubin  appears  almost  immediately  on  the  addition 
of  acid,  and  covers  the  surface  of  the  liquid  with  a  layer 
possessing  a  beautiful  lustre.  The  washings  are,  in  the 
case  of  pure  indican,  perfectly  colourless  after  the  small 
quantity  of  isatin  solution  has  been  removed  ;  whereas 
the  washings  from  precipitates  obtained  from  plant 
extracts  are  always  slightly  red.  Experiments  were  now 
carried  out  to  determine  if  the  product  thus  obtained 
from  leaf  extract  was,  as  it  appeared  to  be,  almost  pure 
indirubin.  Examined  by  the  titanium  trichloride  process 
(this  J.,  1906,  738),  figures  were  obtained  indicating  its 
content  to  be  98-5  per  cent,  of  indirubin.  But  more 
important,  perhaps,  were  the  results  of  ultimate  analvsis, 
viz.,  N  =  10-58  and  10-56  per  cent.  (Theory  =  10-69). 
These  latter  results  are  in  agreement  with  those  obtained 
by  the  titanium  method,  and,  on  consideration,  give 
ample  proof  that  the  substance  was  nearly  pure  indirubin. 
Crystallisation  experiments  made  on  this  material  (notably 
solution  in  boiling  glacial  acetic  acid,  and  careful  treat- 
ment of  the  hot  liquid  with  boiling  water)  gave  a  homo- 
geneous precipitate,  which,  under  tne  microscope,  seemed 
to  consist  entirely  of  fine  red  needles.  It  seemed  possible 
that  a  trace  of  furfurol  might  be  formed  during  the  action 
of  acid  on  the  leaf  extract  during  the  progress  of  the 
isatin  reaction  ;  and  furfurol,  being  an  aldehyde,  would 
tend  to  condense  with  the  liberated  indoxyl  more  readily 
than  with  isatin  itself.  Experiments  in  this  direction 
were  now  carried  out  as  follows  : — (a)  A  solution  of  pure 
indican  was  taken  of  such  a  strength  that  300  c.c.  gave, 
with  0-1  grm.  of  isatin,  under  the  usual  conditions  of  per- 
formance of  the  isatin  process,  as  result  0-0860  grm.  of 
indirubin.  (b)  To  300  c.c.  of  the  same  solution  of  indican 
was  now  added  3  drops  of  furfurol,  and  the  isatin  process 
carried  out  as  usual.  Duplicate  experiments  gave  0-075 
and  0-075  grm.  of  indirubin,  instead  of  0-0860  grm.  obtained 
in  (a),  in  the  absence  of  furfurol.  So  it  is  evident  as  a 
result  of  these  experiments  that  furfurol,  if  formed  pre- 
viously to  the  condensation  of  indoxyl  with  isatin,  would 
tend  to  diminish  the  weight  of  the  indirubin  product 
obtained.  On  the  other  hand,  experiments  were  made 
with  a  solution  of  leaf  extract,  to  which  acid  was  added 
under  the  conditions  of  concentration  existing  in  the  isatin 
process  (i-.  p.  1178),  and  the  mixture  was  slowly  distilled 
for  a  period  of  4  hours  to  one-fifth  of  its  original  volume. 
The  distillate»  were  examined  in  the  usual  fashion  with 
aniline  acetate  and  phenyl  hydrazine,  respectively,  but 
both  these  reagents  failed  to  indicate  even  a  trace  of 
furfurol  or  other  aldehydic  products.  This  experiment 
is  not,  however,  regarded  as  complete  proof  that  furfurol 
is  not  formed  during  the  conditions  of  the  isatin  process, 
for,  with  such  an  active  reagent  as  indoxyl  in  the  liquid 
which  would  so  readily  condense  with  products  of  this 
type  as  they  were  formed  ;  the  recognition  of  furfurol  or 
similar  bodies  in  the  distillate  would  in  the  foregoing 
experiment  be  merely  an  indication  of  their  excessive 
production. 

As  a  result  of  these  considerations  it  suggests  itself 
that,  if  any  error  is  involved  in  the  application  of  the 
isatin  process  to  determination  of  the  indican  value  of 
leaf  extract,  it  is  one  of  slight  underestimation  of  the 
true  indican  content  of  the  leaf,  and  will  be  too  trifling 
for  consideration. 


Determination  of  indican  by  the  itatin  method. — It  was 
necessary,  if  possible,  to  standardise  this  method  by  means 
of  pure  indican,  and  fortunately  this  could  be  done,  for, 
by  a  novel  method  (Perkin  and  Bloxam,  Chem.  Soc.  Trans., 
1907,  1715)  it  has  been  found  possible  to  prepare  very  large 
quantities  of  this  compound.  0-6270  gi-m.  of  pure  indican 
(dehydrated  at  100°  C.)  was  dissolved  in  water  and  the 
solution  made  up  to  1000  c.c.  The  solution  was  colourless. 
For  analysis  150  c.c.  were  withdrawn,  in  each  case,  and 
diluted  to  200  c.c.  Yield  of  indirubin  =  0-083  and  0-083 
grm.,  the  theoretical  yield  from  150  c.c.  of  the  indican 
solution  being  0-0835  grm.  of  indirubin.  *  The  examina- 
tion by  combustion  of  the  indirubin  formed  in  this  fashion 
indicated  that  it  was  chemicallv  pure,  thus: — C  =  73-19; 
H  =  4-02;  N=10-81.  CigHio^^Oa  requires,  C  =  73-28; 
H  =  3-82  ;  N=  10-69:  and  it  is  accordingly  evident  that 
this  reaction  is  quantitative,  as  suggested  by  Beijerinck 
(Proc.  Roy.  Acad.  Sciences,  Amsterdam,  1899,  20). 

It  was  now  of  importance  to  determine  the  values 
which  could  be  obtained  from  pure  indican,  employing 
the  acid  persulphate  process  of  Rawson,  as  modified  by 
Orchardson,  Wood,  and  Bloxam  (this  J.,  1907,  9),  and, 
independentlv,  by  Bergtheil  and  Briggs  (this  J.,  1906, 
734). 

Persidphate  method. — (Orchardson,  Wood,  and  Bloxam, 
loc.  cit.)  (a)  The  solution  used  was  the  same  as  that  on 
which  the  determinations  of  indirubin  were  made  by  the 
isatin  process  (0-627  grm.  of  anhydrous  indican  =1  litre) 
of  this  300  c.c.  was  taken  for  each  analysis.  300  c.c.  of 
solution  gave  0-072  grm.  ;  0-0725  grm.  of  indigotin. 
Theoretical  value  of  300  c.c.  =0-0835  grm.  of  indigotin. 
(h  In  a  second  series  of  experiments,  1-7906  grms.  of 
anhydrous  indican  were  made  up  to  1000  c.c.  with  water, 
100  c.c.  of  this  solution  was  withdrawn,  in  each  case, 
for  analysis  and  made  up  to  300  c.c.  with  water.  300  c.c. 
of  solution  gave  0-064  grm.  ;  0-065  grm.  indigotin 
value.  300  c.c.  by  isatin  method  =  0-077  grm.  of  indi- 
gotin. Here  the  depreciation  due  to  use  of  the  persul- 
phate method  is  equal  to  15  per  cent,  approximately. 
The  weights  of  indigotin  given  in  the  above  analyses  by 
the  persulphate  method  are  those  actually  produced, 
without  any  further  tests  as  to  purity.  It  is  thus  evident 
that  a  considerable  loss  of  colouring  matter  takes  place 
on  attempting  to  analyse  indican  by  the  acid  persulphate 
process — the  cause  of  which  is  possibly  explained  by  the 
statement  of  Hazewinkel  (v.  p.  1178).  On  the 
other  hand,  this  loss  is  less  in  the  case  of  pure  indican 
than  when  operating  on  leaf  extracts  (v.  p.  1180).  The 
most  reasonable  explanation  of  this  difference  is  that 
indoxyl,  as  formed,  condenses  with  certain  oxidised 
impurities  present,  and  is  thus  precipitated  together  with 
the  indigotin,  being  subsequently  removed  from  the  latter 
by  washing  with  dilute  alkalL  Whatever  the  cause  of 
loss  may  be,  it  Ls  evident  from  these  experiments  that 
the  acid  persulphate  method  is  not  trustworthy  for  the 
analysis  of  leaf  extracts. f  It  appears,  therefore,  that  no 
method  has  yet  been  discovered  by  which  the  theoretical 
yield  of  indigotin  can  be  developed  from  indican,  and 
experiments  are  now  in  active  progress  with  the  view  of 
effecting  this  important  object. 

Subjoined  is  a  table  of  analyses  made  both  by  the 
persulphate  and  isatin  methods,  showing  the  indigotin 
values  obtained  from  a  number  of  samples  of  dried  indigo 
leaf  both  of  Indignjcra  Svmatrana  (ordinary  Indian  plant) 
and  of  /.  ar recta  (Java  or  Natal  plant)  which  we  have 
received  at  various  times  from  the  Government  of  India 
and  from  private  persons. 


•  A  later  determination,  made  on  anhydroua  Indican  (of 
wiucli  tlie  details  of  preparation  have  been  contributed  to  the 
Chemical  Society)  gave  the  following  flgures  :— 0-:i3Sl  grm. 
of  anhydrous  indican.  made  up  to  5u0  c.c.  ;  for  analysis  150  c.c. 
withdrawn  and  made  up  in  each  case  to  250  c.c.  Yield  of 
indirubin  =  0-089 ;     0-0885.     Theoretical    yleld  =  0-0887   grm. 

t  In  addition  to  the  low  values  obtained  by  the  pcrsulpliate 
method  when  uaed  on  solutions  of  Indican  (-15  per  cent.)  and 
on  plant  extract  (-25  per  cent.)  these  values  have  to  be  yot 
further  reduced  for  the  product  weighed  is  not  pure.  Thus 
the  product*  of  twelve  analyses  (eight  of  leaf  extract  and  four 
of  indican)  were  mixed  togethrr.  and  analysis  proved  the  true 
indigotin  content  to  be  only  »*  per  cent. 
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TMe  {A). — Determinations  of  indigotin  vaiuM  of  dried 
leaf. 

Iniiipotin  by   , 
Vwietv  o(  leal.  persulphate        Indigotin  by 

method.  isatin  method. 


(1)  /.  amcta  old  leaf 

Ct)  /.  rnntta  youug  leaf 

(9)  /.  Sttrntatrana  youns  leaf    . 

(4)  /.  Smmatrana     young     leaf 

selected  (r.  below' 


Here  the  depression  (if  the  isatin  method  be  taken  as 
retnrning  100  per  cent,  of  the  indigotin  actually  present) 
due  to  use  of  the  persulphate  method  is  (I)  23  per 
cent,  (2)   18  per  cent.  (3)  22  per  cent. 

Extraction  of  indican  from  th€  dried  leaf  by  acetone  and 
truth ffl  alcohol. — We  were  now  able  to  employ  the  isatin 
method,  with  great  advantage,  to  determine  the  extent  to 
which  the*ie  solvent*  were  successful  in  removing  indican 
from  the  dried  leaf.  The  results  shown  in  the  following 
table  were  made  on  the  leaf  residues,  after  steeping  with 
the  volatile  solvents,  the  residue  being  dried  by  air 
exposure  before  making  the  analyses. 


The  objections  to  the  higher  leaf  percentages  obtained 
by  Bloxam  and  Leake  (loc.  cit.)  are  erroneous,  for  (o)  the 
plant  was  grown  from  the  seed  with  which  the  whole 
concern  Keonta  was  provided  in  that  year.  This,  it  is 
true,  was  selected  seed,  purchased  on  the  advice  of 
Leake,  but  it  was  surely  incumbent  on  persons  making 
experiments  to  take  reasonable  precautions  as  to  seed 
supply.  Leake  had  already  (loc.  cit..  Section  IV.,  p.  29) 
pointed  out  in  1904  the  necessity  for  seed  selection. 
(b)  Excluding  the  plant  grown  on  manured  plots,  the 
average  leaf  content  of  all  the  unmanured  plots  of  Bloxara 
and  Leake  works  out  to  62'3  per  cent. 

In  final  confirmation  of  these  results  application  was 
again  made  to  Leake,  during  the  present  year,  to  redeter- 
mine this  point  in  case  an  error  should  have  been  possible. 
The  results  of  this  enquiry  are  as  follows  : — "  Deter- 
minations made  at  Cawnpur  on  June  20th,  1907.  (1) 
Ordinary  indigo  (I.  Sumatrana)  was  sow-n,  on  irrigation, 
at  the  same  time  as  it  is  sown  in  Behar.  It  is  therefore 
a  trifle  more  succulent  than  the  more  woody  plant  of 
Behar.  It  is  difficult  to  know  quite  what  influence  this 
would  have  on  the  leaf  percentage.  The  soft  woody 
stems  are  probably  lighter  but  then  the  internodes  are 
longer.  Weight  of  plant=1454  grms.  ;  weight  of  stem 
=  549  grms.  so  that  the  leaf  percentage  =62-2. 

(2)  Natal    plant    (I.  arrecta).      Sown  on  irrigation  in 


Variety  of  leaf. 


Onginal  value 
of  indigotm. 


Solvent  employed. 


Value  of  leaf  residue  after 


Ist  steeping. 


2nd  steeping. 


3rd  steeping. 


(1)  /.  €trrtets,  old  leaf  

(2)  Do 

(3)  /.  arrteta    yonng  leaf  .... 
(41  /.  Sumatrana.  young  leaf 

(5)  Do 

(«)  Do 


per  cent. 
0-87 
0-87 
1-81 
3-13 
3-13 
3-13 


Acetone 

Acetone 

Methyl  alcohol 

Methy]  alcohol 

Acetone 

Acetone 


0-27 
0-47 
1-12 


Indigotin,  per  cent. 
0-38 
0-36 


0-69 


0-Bl 
0>7S 


5ot«. — ^The  relation  of  solvent  to  leaf  was,  in  general,  100  grmn.  of  leaf  to  400  c.c.  of  solvent. 

for  an  average  period  of  14  days,  shaking  at  intervals. 


Extraction  was  made  in  the  cold, 


It  will  be  seen  that  methyl  alcohol  exhibited  a  greater 
solvent  power  for  indican  than  acetone.  But  in  practice 
methyl  alcohol  removed,  at  the  same  time,  so  much 
imptirity  from  the  plant,  that  the  isolation  of  indican 
WM  difficult,  if  not  impossible.  For  this  reason,  acetone 
WM  always  used  as  the  solvent  for  indican. 

Determinations  of  percentage  values  of  fresh  leaf. — An 
important  matter  connected  with  the  first  Report  made 
by  one  of  us  (Bloxam)  to  the  Government  of  Bengal* 
»  the  determination  of  the  percentage  value  of  the  leaf 
taken  on  the  fresh  plant.  ThLs,  as  insisted  on  by  Bloxam, 
exhibited  a  range  on  ordinary  Indian  plant  (51-7  per 
cent.,  Delhi,  to  6l-6  per  cent.,  Cawnpur)  and  an  average 
for  the  two  cuttings  of  a  set  of  twelve  experimental  plots 
of  BoO  per  cent.  a»  the  leaf  content.  This  work  was  carried 
out  in  conjunction  with  Mr.  H.  M.  Leake  (Biologist, 
Dalflingh  Serai  Research  Station).  Now,  though  these 
reanlta  have  not  been  denied,  it  has  been  suggested 
(Report  of  the  Indigo  Research  Station,  Sirsiah.  for  the 
year  1905 — 1906,  p.  8)  that  the  results  were  too  high,  and 
could  only  be  explained  as  due  to  the  plant  of  Bloxam  and 
I^^ake  having  been  grown  under  special  conditions,  on 
experimental  plot*  or  from  selected  seed.  In  support  of 
thw  criticLiim,  and  in  harmony  with  the  previous  state- 
ments of  RawMonf  on  this  point,  it  is  definitely  stated 
{loc.  cit.,  p.  8)  an  a  result  of  some  hundreds  of  deter- 
minationii  of  leaf  content,  that  in  no  case  of  sumatrana 
plaDt,  cither  at  Sintiah  or  I'usa.  has  the  percentage  of  leaf 
Men  found  higher  than  45,  the  average  being  about  40. 

•  "  Ad  Acroont  of  th<'  R»^'-arch  Work  in  Indigo,"  carrifd  out 
at  DaJ»inffh  H»^»i  Re»*»rrh  Station  («nd»-r  nabiiidy  of  the  Govem- 
in<rr'  '  '  -  •-'  from  ltKJ3  to  Marrh,  IW*.  By  W.  P.  Bloxam. 
H.   "^  1  R.  H.  Finlow.     Calcntta  :    The  Bengal  Sccre- 

Ur..  '.     1»05. 

t  r^^'^,^  .  -li,  th*  Cultivation  and  Manufacture  of  Indigo 
Ib  BaaBit'  iBradfrjTd  :  W.  Isylcn  and  Kons,  I'irradilly.  lHb9), 
pn.  $  aad  7.  Rawnon  •tat«a  that  20  deterrainationn  wc.-ro  made 
of  ▼artOB*  ••'•■•  'f  plant.  Mean  revolt,  40  pi-.r  cent,  leaf, 
•ad  M  prr  Uighcat  value  leaf.  M  per  cent. ;   lowest, 

Mywant. 


March  instead  of  September  or  October  after  rains.  It 
is  a  trifle  young  and  succulent  for  "  Mahai."  Weight  of 
plant=1885  grms.;  weight  of  stem  =  715  grms.;  so 
that  the  leaf  percentage  =  62- 1.  Thus  the  original  state- 
ment of  Bloxam  and  Leake,  that  the  average  leaf  content 
of  all  the  unmanured  plots  was  62-3  per  cent.,  is  completely 
sustained  by  these  fresh  estimations. 

One  reason  which  may,  however,  partly  explain  the 
difference  of  opinion  on  this  point  is  that  whereas  Bloxam 
and  Leake  (loc.  cit.,  p.  11)  included  the  rachis  (mid-rib) 
as  part  of  the  leaf,  there  is  considerable  probability  (and 
for  the  reasons  there  stated)  that  the  rachis  was  omitted 
by  Rawson  in  his  determinations.  Now  an  examination 
of  the  indican  content  of  the  rachis  has  been  made  by  the 
present  authors  and,  as  will  be  seen  below,  it  contains  a 
considerable  quantity  of  indican.  So  if  this  rachis  ha« 
been  omitted,  two  errors  would  result :  (a)  The  leaf 
percentage  would  be  returned  low  ;  the  estimations  of 
Leake  (loc.  cit.,  p.  11)  give  the  relations  by  weight  rachis 
to  lamina  as  1:9,  i.e.,  a  correction  of  some  10  per  cent, 
must  be  added,     (b)  The  total  colour  yielding  value  of  the 

f)lant  would  be  under-estimated.  In  support  of  this 
atter  statement,  a  determination  was  made  of  the  indi- 
gotin value  of  the  rachis  of  the  sample  of  dried  leaf 
marked  (3)  /.  Sumatrana,  young  leaf,  in  the  Table  above. 
It  was  found  to  yield  1'79  per  cent,  of  indigotin  by  the 
ioatin  method,  as  against  3- 13  per  cent,  for  the  whole  leaf. 
Being  in  possession  of  stem,  seed  pods,  and  seeds  of  the 
same  sample  of  plant,  we  made  examination  of  them  and 
found  them  to  be  free  from  indican,  thus  corroborating 
Rawson  (loc.  cit.,  p.  6),  I>eake  (Annals  of  Botany,  19, 
April,  1905.  297),  and  others.  Certain  further  criticisms 
offered  by  Bloxam  and  Leake  to  the  method  of  determina- 
tion of  leaf  percentage  as  carried  out  by  Rawson,  will 
be  found  in  the  Report  to  the  Government  of  Bengal 
(loc.  cit.,  p.  11).  The  figures  for  the  analysis  of  the 
indigotin  content  of  sample  of  leaf  marked  (3)  /.  Svma- 
trann,  young  leaf,  in  the  table  are  most  interesting  ofl 
account  of  tne  high  percentage  exhibited. 
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A  point  which  requires  to  he  discussed  in  connection 
■with  all  our  samples  of  dried  leaf  is  the  percentage  of 
indigotin  revealed  by  analysis.  Although  these  samples 
were  procured  by  experienced  agents  from  the  best 
sources,  the  indigotin  content  was  far  inferior  to  that 
present  in  the  undried  material.  Thus,  the  best  sample  of 
Java  leaf  (table,  p.  1180)  that  has  come  into  our  hands 
yielded  1-81  per  cent,  as  its  indigotin  value.  Now  it  will 
be  readily  understood,  without  going  into  detail,  that, 
after  making  due  allowance  for  the  water  present  in  the 
fresh  leaf,  and  for  the  percentage  of  stem  which  is  not 
blue-bearing,  that  the  resulting  figure  would  be  far  short 
of  the  value  as  usually  given,  i.e.,  1-0  per  cent,  of  indigotin. 
Indeed,  the  figiire  obtained  approximates  more  closely 
to  0-5  per  cent.  In  every  case  this  deficiency  has  been 
observed,  and  it  is  not  difficult  to  understand  that  this 
deterioration  has  arisen  during  the  drying  operations, 
and  possibly  during  storage.  It  is,  therefore,  regarded  as 
most  remarkable  that  a  sample  of  leaf  of  /.  Sumatrana 
(table,  p.  1180)  which  is  usually  considered  far  inferior  for 
manufacturing  purposes  to  that  of  Indigofera  arrecta 
should  contain  practically  twice  the  quantity  of  indican 
(1-81  per  cent,  indigotin  for  I.  arrecta  and  3'13  per  cent, 
for  /.  Sumatrana).  Indeed,  an  examination  of  the  leaf 
lamina  freed  from  rachis  (l-TO  per  cent,  indigotin),  seed 
pods,  and  stem,  gave  a  stUl  higher  value  than  before 
(3'53  per  cent,  indigotin),  and  even  here  some  of  the  leaves 
had  obviously  undergone  fermentation,  being  stained 
blue.  Had  the  whole  been  in  good  condition,  an  even 
higher  value  would  have  been  obtained.  This  matter  is 
worthy  of  most  careful  investigation,  for  if  so  rich  a 
variety  of  this  plant  (/.  Surnafrayia)  can  be  obtained,  the 
matter  should  be  followed  up  without  delay. 

This  observation  seems  also  to  indicate  that  the  scientific 
study  of  the  cultivation  of  the  indigo  plant  has  not  as  yet 
received  adequate  attention  in  India.  For,  should  the 
results  indicated  above  hold  good  for  the  fresh  plant, 
then  the  assistance  that  the  indigo  industry  would  thus 
receive  would  be  of  paramount  importance. 

The  stability  of  aqueous  plant  extract. — It  has  long  been 
known  that  plant  extract,  prepared  by  extraction  with 
boiling  water  from  the  fresh  leaf,  and,  after  sterilisation, 
protected  from  the  action  of  micro-organisms,  could  be 
kept  without  change  of  its  indican  content  (Alvarez, 
Comptes  rend.,  1887,  286).  In  an  earlier  paper  by 
Orchardson,  Wood,  and  Bloxam  (this  J.,  1907.  7)  some 
experiments  were  made  with  aqueous  plant  extract,  the 
stock  solution  of  which  possessed  at  first  the  indigotin 
value,  200  c.c.  solution  =  0-07  grm.  indigotin.  It  was 
found,  on  standardising  it  every  other  day,  that  this 
indigotin  strength  was  maintained  for  a  week,  the  solution 
being  kept  in  a  corked  bottle  without  addition  of  pre- 
servative. Experiments  on  the  effect  of  prolonged 
boiling  on  aqueous  plant  extracts,  and  their  subsequent 
evaporation  to  dryness,  indicate  that  some  considerable 
loss  of  indican  occurs  during  this  operation.  This  is 
contrary  to  the  statement  made  (Chem.  Soc.  Trans., 
1904,  877).  Thus,  an  aqueous  extract  of  /.  arrecta,  made 
aa  usual  (20  grms.  of  leaf  extracted  with  boiling  water 
and  made  up  finally  to  2  litres),  and  yielding,  at  first,  an 
indigotin  value  of  1-81  per  cent.,  was  found,  after  evapora- 
tion to  dryness  on  the  water  bath  (3i  hours),  to  have  oeen 
reduced  to  an  indigotin  value  of  1'60  per  cent.,  a  decom- 
position equal  to  11-60  per  cent,  of  the  indican  originally 
present.  Further,  it  was  observed  by  Bloxam  and  A.  G. 
Perkin,  during  preliminary  experiments  on  the  isolation 
of  crystalline  indican,  in  which  aqueous  plant  extract 
was  employed  and  repeatedly  concentrated,  without 
neutralisation  of  the  plant  acid,  that  the  destruction  of 
indican  was  complete. 

The  insoluble  indigo  enzyme  of  Beijerinch. — An  account 
of  some  experiments  on  the  indigo  enzyme  has  been  given 
in  a  previous  paper  (this  J.,  1907,  8),  and  these  have  been 
continued  by  Dr.  R.  Gaunt  with  the  following  results. 
We  have  shown  {loc.  cil.,  p.  8)  that  we  were  unsuccessful 
in  obtaining  the  soluble  enzyme  described  by  Bergtheil 
(Chem.  Soc.  Trans.,  1904,  870),  for.  although  the  solution 
obtained  agreed  in  physical  properties  with  that  described 
by  Bergtheil,  in  no  case  where  proper  precautions  were 
taken,  viz.,  using  sterilised  plant  extract  and  enzyme 
solution  filtered  through  a  Berkfeldt  filter,  could  formation 


of  indigo  be  observed  ;  either  when  air  was  bubbled 
through  the  mixture  of  enzyme  and  plant  extract  at 
40°  C,  for  a  few  hours,  or  when  the  mixture  was  left  in  the 
incubator  at  30°  C.  overnight.  Our  fear  that  our  failure 
in  this  respect  might  be  due  to  our  use,  of  necessity,  of 
dried  leaf,  was  dispelled  by  Prof.  Beijerinck,  who  stated 
that  dry  or  fresh  leaves  gave  the  same  result,  both  giving 
evidence  of  an  insoluble  enzyme.  Finally,  bearing  in 
mind  the  statement  of  Bergtheil  {loc.  cii.)  that  the  addition 
of  a  few  drops  of  chloroform  to  his  enzyme  solution  had 
the  effect  of  preserving  it  for  several  weeks  without 
perceptible  loss  of  strength,  we  had  such  a  preparation 
made  for  us  in  India  from  the  fresh  leaf.  *  Here  again, 
however,  we  were  disappointed,  for  the  two  preparations 
(of  /.  Sumatrana,  and  /.  arrecta,  respectively)  proved  on 
examination  by  us  to  be  entirely  inactive.  Consequently 
we  were  forced  to  continue  our  experiments  employing 
the  insoluble  enzvme  of  Beijerinck  (Proc.  K.  Akad.  W., 
1900,  120). 

Being  now  in  possession  of  pure  crystalline  indican,  we 
were  able  to  commence,  with  some  prospect  of  success, 
the  quantitative  study  of  the  production  of  indigotin 
from  it  by  means  of  the  insoluble  enzyme.  In  the  former 
paper  (this  J.,  1907,  8),  we  stated  as  the  re^sult  of  our 
experience  with  aqueous  plant  extracts,  "  Exact  quantita- 
tive experiments,  however,  have  not  been  carried  out  up 
to  the  present,  owing  to  'the  difficulty  of  estimating 
indigotin  in  the  plant  (extract)  in  presence  of  the  leaf 
substance."  In  preparing  the  insoluble  enzyme  of 
Beijerinck  from  dried  leaves,  it  was  found,  in  practice, 
that  the  employment  of  a  very  large  volume  of  alcohol 
was  necessary.  5  grms.  of  dried  leaves  require  from 
2  to  2^  litres  of  90  per  cent,  alcohol,  and  yield  about 
3-5  grms.  of  a  yellowish  grey  powder,  chiefly  cellulose, 
but  containing  very  active  enzyme. 

Action  of  the  insoluble  enzyme  on  indican. — In  the 
following  experiments,  which  are  of  a  preliminary  nature 
only,  the  general  method  of  procedure  was  to  allow  a 
known  weight  of  the  powder  to  act  on  the  indican  solution, 
in  an  atmosphere  of  carbon  dioxide,  for  a  definite  time, 
at  45° — 50°  C.  Then  the  mixture  was  filtered  by  suction 
through  a  hardened  paper  placed  in  a  Gooch  crucible, 
carefully  decanting  the  liquid  at  first,  and,  finally,  washing 
the  enzyme  powder  on  to  the  filter  with  water.  When 
this  was  done  rapidly  all  the  indoxyl  solution  was  removed 
from  the  enzyme  powder  without  loss  from  oxidation. 
The  conversion  of  indoxyl  to  indigotin  was  effected  by 
aspirating  air  through  the  liquid  at  60°  C.  for  about  half 
an  hour.  The  mixture  was  then  acidified  with  a  little 
hydrochloric  acid,  boiled,  and  the  precipitated  indigo 
collected  on  asbestos  (previously  purified  by  treatment 
with  fuming  sulphuric  acid),  washed,  removed  with  the 
asbestos  to  a  small  beaker,  and  dried  at  110° — 120°  C. 
The  dry  material  was  then  analysed  by  the  tetrasulphonat« 
method.  In  a  preliminary  experiment,  in  which  the 
enzyme  was  allowed  to  act  on  plant  extract,  only  57  per 
cent,  of  the  theoretically  obtainable  indigotin  (as  indicated 
by  analysis  of  the  plant  extract  by  the  isatin  method) 
could  be  obtained. 

Experiments  upon  solutions  of  indican. — The  supply  of 
indican  available  was  that  obtained  by  Perkin  and  Bloxam 
by  the  acetone  process.  For  the  preliminary  experiments 
the  crude  crystalline  material  was  employed  after  making 
a  determination  of  the  degree  of  purity  as  follows,  0-3878 
grm.  of  crude,  air-dried  crystalline  indican  was  dissolved 
in  water,  filtered  to  remove  a  slight  trace  of  adherent 
indigotin,  and  the  solution  and  washings  made  up  to 
500  c.c.  Of  this  150  c.c.  was  taken,  in  each  experiment, 
and  made  up  to  250  c.c.  This  by  the  isatin  •  ethod 
yielded,  in  duplicate,  0-082  and  0-082  grm.  of  indirubin. 
Sfow  the  theoretical  value  for  CgHgXO.CeHnOs.SHjO  is 
0-0874  grm.  of  indirubin,  consequently  the  purity  of  the 
crude  material  was  practically  94  per  cent,  true  glucoside. 
I.  In  the  first  experiment  0-4  grm  of  air-dried 
crvstalline  glucoside  was  cmploj-cd  (containing  94  per 
cent,  true  glucoside).  Solution  was  effected  and  the 
volume  made  up  to  800  c.c.  with  water.     This  was  sub- 

•  For  tliis  prpparation  wo  are  indebted  to  the  kindly  and 
Bkilled  help  of  Mr.  H.  M.  Leake,  ol  the  Agricultural  CoUege. 
Cawnpur. 
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mittMl  to  the  action  of  1  grm.  of  enzyme  powder  for 
7  hours  at  4^— 5l>-^  C.  After  liltratiou  the  liquid  wi\s 
oxKlfiieil  by  aspirating  air  through  it,  for  half  an  hour, 
while  immersed  in  water  at  60^ — 65°  C. 

At  this  staii:e  a  test  j>ortion  of  the  filtered  liquid  was 
examined  and  proved  free  from  indicaiL  The  precipitated 
indisotin  was  oolleoted  on  asbestos  in  the  prescribed 
mariner,  and  yielded  on  anal\-sis  by  the  tetrasulphonate 
method  O-Ol  grm.  of  indigotin.  Now  the  true  weight  of 
glncoside  involved  was  0-'M6  grm.,  and  this  should  yield, 
according  to  theory.  0-141  grm.  of  indigotin.  as  against 
0-07  grm.  actually  o'btained.  That  is,  a  yield  of  practically 
onlv  .SO  per  cent,  was  obtained. 

ri.  With  the  object  of  increasing  the  yield,  it  wa-s 
resolved  to  use  the  concentration  employed  on  the  large 
scale  (about  1  in  1000).  Further,  in  view  of  the  unstable 
nature  of  indoxyl.  it  was  thought  better  to  shorten  the 
time  of  fermentation  as  much  as  possible.  By  with- 
drawing test  portions  from  the  fermentation,  it  was  found 
that  after  4  hours  at  50°  C.  all  indiean  had  disappeared. 
0-5  grm.  of  cr^-stalline  indiean  (containing  0-470  grm.  of 
true  glucoeide)  was  dissolved  in  400  c.c.  of  water  (pre- 
TJousfy  boiled  to  expel  air),  and  fermented  for  4  hours  at 
aO°  C  This  yielded  on  analysis  0-12  grm.  of  indigotin 
ia«tead  of  0-176  grm.  (theoretical),  «.e.,  68  per  cent. 

IIL  Under  the  experimental  conditions  of  II.,  0-5  grm. 
of  crv-stalline  indiean  (containing  0-470  grm.  of  true 
glucoside)  gave  0-116  grm.  of  indigotin,  instead  of  0-176 
grm.  (theoretical),  i.e.,  65-9  per  cent. 

IV.  This  experiment  differed  from  II.  and  III.  only  in 
that  the  oxidation  of  indoxyl  was  effected  in  presence  of 
ammonia.  Result,  0-5  grm.  of  crystalline  indiean  (con- 
taining 0-470  grm.  of  true  glucoside)  gave  0-082  grm.  of 
indigotin,  i.e.,  46-6  per  cent.  The  most  noticeable  feature 
of  tnis  experiment  was  the  production  of  indirubin  in 
large  quantity. 

V.  Under  the  experimental  conditions  of  IV.,  0-5  grm. 
of  crystalline  indiean  (containing  0-470  grm.  of  true 
slucoaide)  gave  0-08  grm.  of  indigotin,  i.e.,  45-4  per  cent. 
Here  also  much  indirubin  was  produced.  It  Ls  interesting 
to  notice,  in  this  connection,  that  A.  G.  Perkin  (Chem. 
8oc.  Proc.,  1907,  23,  No.  320)  is  of  opinion  "  that  the 
formation  of  indirubin  during  the  manufacture  of  natural 
indigo  follows  the  well-known  synthesis  of  Baeyer  (Ber., 
1S81,  1745).  Indirubin  appears  to  be  most  readily 
formed  when  the  fermented  plant  extract  is  oxidi.sed 
noder  slightly  alkaline  conditions,  and  in  these  circum- 
stances the  oxidation  of  a  portion  of  the  indoxyl  to  isatin 
would  appear  to  be  facilitated." 

Time  did  not  allow  of  any  further  experiments  being 
carried  out,  but  it  is  our  intention  to  a.scertain,  if  possible, 
by  future  experiment*  employing  indiean,  (a)  The  exact 
mode  in  which  the  fermentation  proceeds,  and  (6)  the 
eooditions  for  obtaining  the  maximum  yield  of  indigotin 
daring  fermentation. 

In  concluNion  of  this  branch  of  the  work  it  Ls  contended 
that  the  difficulties  attendant  upon  developing  any 
considerable  percentage  of  indigotin,  even  from  indiean 
itself,  are  entirely  in  harmony  with  the  statements 
•dvaocfd  by  one  of  u.h  fHloxam)  an  to  the  low  state  of 
«fleieneT  attained  in  the  present  process  for  indigo 
■naimlactun;  in  use  in  India. 

Condvtioiu. 

i\)  The  ifatin  mcthofl  for  the  analysis  of  the  leaf  is 
<as  demonstrated  by  the  cvidcnrc  of  the  experiments  made 
upon  p— "  "i  '  »n,  page  IISI)  at  pr«<ent  the  only  trust- 
wortby  'if   the   analynw   of  the   leaf.     Por  the 

product  :rom  it  han  Ijeen  clearly  proved  (p.  OfK))  to 

be  almost  <.lj«:Cf«*'.ally  pure  indirubin.  S'ow  the  formation 
of  this  substance  can  only  originate  from  the  indoxyl 
hbentod  from  indiean  on  hvdrolynLt,  and  must,  therefore, 
be  •  tme  expression  of  tbe  amount  of  this  hubstance 

'hat  «omc  oxidising  agent  may  l>e 
i'  ■■-'  a  theoretical  yield  of  indigotin 

frcta  iLA^a.a  (t.  p.  117H);  1/ut  thin  Ih  now  merely  of 
•cadraic  m.nrirtance  in  connection  with  the  analysis  of 
tb«la*f,  the  watin  jjrore»i«  l»cing  WHh  simple  and  effective. 
(t)  Briac  now  in  the  pomeMion  of  f^ome  150  grm«.  of 
CTTttalUsca  indiean,  wc  are  undertaking  a  scientific  study 


of  its  quantitative  conversion,  by  various  methods,  into 
indigotin — with  the  view-  of  improving  the  process  of 
manufacture  at  present  in  use  in  India.  The  results  of 
our  experiments  all  tend  to  show  that  considerable 
improvement  remains  to  be  made  in  the  efficiency  of  the 
indigo  manufacture,  and,  point  to  the  fact  that  the 
efficiency  of  the  process  is  far  lower  than  is  currently 
stated. 

(4)  By  the  order  of  the  Government  of  India  a  report 
is  to  be  furnished  to  the  India  Ofhce  covering  all  the  work 
done  on  Indigo  at  the  University  of  Lee(&  during  the 
years  1905—1907. 

In  conclusion,  the  Authors'  thanks  are  due  to  the 
University  Authorities  for  the  excellent  experimental 
facilities  afforded.  To  Prof.  A.  G.  Green  for  his  great 
kindness  in  providing  us  with  two  laboratories  devoted 
exclusively  to  work  on  indigo.  And,  finally,  to  Mr. 
A.  G.  Perkin,  F.R.S.,  whose  interest  in  the  work  has  been 
inexhaustible,  and  whose  many  suggestions  for  improve- 
ment have  proved  invaluable. 

Clothworkers'  Research  Laboratory, 

University  of  Leeds. 

Discussion. 

Professor  R.  Meldola  said  that  he  was  glad  to  think 
that  the  representations  he  had  made  some  7  years  since 
to  the  Indian  Government  had  borne  fruit.  It  had  been 
his  duty  to  present  to  the  British  public  through  the 
Society  of  Arts  the  case  for  synthetic  indigo,  but  at  the 
same  time  he  had  made  it  his  task  to  look  into  what 
was  going  on  with  regard  to  the  natural  product,  and  he 
raised  certain  pertinent  questions,  particularly  with  regard 
to  whether  they  were  getting  as  much  indigotin  as  they 
should,   and  were  using   the   best  kinds   of  plants.     He 

Eointed  out  at  that  time  that  it  was  just  as  much  a 
iological  as  a  chemical  question,  and  that  it  was  a  case 
in  W'hich  scientific  supervision  should  have  been  called  in 
long  before.  Unlike  the  Dutch,  our  planters  had  been 
letting  matters  slide,  and  then  suddenly  awakened  in  a 
panic.  The  result  was  they  had  had  the  work  of  these 
two  gentlemen.  The  question  turned  more  or  less  on 
methods  of  analysis,  and  unless  anyone  had  had  a  great 
deal  of  experience  in  this  kind  of  work,  any  remarks  must 
necessarily  partake  more  or  less  of  an  academic  character. 
He  had  had  the  advantage  last  summer  of  witnessing  an 
assay  by  the  tetrasulphonate  method  in  Mr.  Bloxam's 
laboratory,  and  it  seemed  to  leave,  in  his  judgment, 
nothing  to  be  desired.  It  appeared  to  be  as  good  a 
process  as  could  be  devised  for  such  a  complicated  sub- 
stance as  indigotin.  Although  there  was  this  conflict  of 
evidence  as  regards  the  analytical  method,  it  must  be 
obvious  that  Mr.  Bloxam  and  his  colleagues  had  now 
brought  this  process  to  such  an  issue  that  one  could  say 
definitely  that  they  knew  what  they  were  dealing  with. 
There  was  a  definiteness  about  these  results  which  had 
heretofore  been  wanting.  Again,  as  regards  the  practical 
issue,  which  was  exceedingly  simple,  apart  from  any 
merit  or  demerit  which  the  process  might  possess,  it 
seemed  to  him  that  a  clear  case  had  been  made  out  to 
show  that  the  indigo  planters  were  not  doing  themselves 
justice  ;  and  that  was  a  serious  point  when  it  came  to  a 
question  of  competing  with  a  chemical  product.  If  there 
was  the  slightest  suspicion  that  this  loss  was  going  on,  even 
if  it  did  not  correspond  to  Mr.  Bloxam's  figure,  it  seemed 
to  him  it  was  the  bounden  duty  of  the  Indian  Government 
and  the  planters  to  keep  these  researches  going  until  they 
were  satisfied  they  were  domg  themselves  justice.  The 
end  of  the  matter  was  not  reffcned  when  the  most  perfect 
of  analytical  processes  had  been  devised,  because  it  by  no 
means  followed  that  the  factory  process  would  run  parallel 
with  the  laboratory  method  ;  tnere  might  be  great  dis- 
crepancies. The  lesson  to  be  learned  from  these  results 
appeared  to  him  to  \>e  that  the  persulphate  method  might 
be  dismissed  as  unreliable  ;  that  the  indirubin  method 
as  now  perfected  was  dependable,  and  that  it  pf)inted  to 
the  fact  that  it  might  be  possible  to  get  a  very  much  larger 
quantity  of  indigotin  ;  tnat  was  to  say,  there  was  more 
indiean  in  the  plant  than  had  been  suspected.  It  now 
rchted  with  the  ])lanters  and  manufacturers  to<^ee  whether 
it  was  jKJHsible  to  rcali'-e  tho-e  laboratory  condition^  in  the 
factory.     In  this   direction,   according   to  his   judgment, 
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lay   the   only   hope    of  salvation   of  the    indigo-growing 
industry. 

3Ir.  A.  G.  PEnnrs-  said  that  when  ilr.  Bloxam  first 
came  to  Leeds,  he  did  not  share  his  opinion  as  to  the 
difficulty  in  preparing  chemically  pure  indigotin,  but  later 
became  convinced  that  this  was  by  no  means  so  easv  a 
matter  as  he  supposed.  He  was  satisfied  that  in  evolving 
the  tetrasulphonate  process  Mr.  Bloxam  had  employed 
pure  indigotin,  and  it  should  be  borne  in  mind  that  "the 
impurities  occurring  in  natural  indigo  had  been  separatelv 
isolated  and  examined  as  to  their  behaviour  Tbv  thLs 
process.  Mixtures  of  these  substances  with  pure  indigotin 
had  been  analysed,  and  the  amount  of  this  latter  which 
was  present  had  been  indicated  by  the  method  to  within 
about  0-5  per  cent.  The  process  had  therefore  been 
shown  in  a  scientific  manner  to  give  correct  results.  The 
statements  of  Messrs.  Bergtheil  and  Briggs  with  regard  to 
the  effect  of  sulphurous  acid  in  the  fuming  acid  upon  the 
method  had  been  shown  that  evening  to  be  incorrect,  as  it 
had  no  effect  whatever.  Again,  they  were  quite  mistaken 
in  supposing  that  a  loss  of  indigotin  occurred  during  the 
salting  out  of  the  sulphonated  product  with  potassium 
acetate.  If  one  thing  was  certain  about  the  tetra- 
sulphonate process,  it  was  that  the  precipitation  in  this 
manner  was  practically  complete.  The  fact  that  this 
process  of  analysis  had  shown  some  samples  of  synthetical 
indigo  to  contain  but  92  per  cent,  of  indigotin.  had  caused 
surprise,  and  especially  so  as  the  sample  examined  by 
Mr.  Bergtheil  had  been  stated  by  this  author  to  contain 
98  per  cent.  He  had  no  doubt,  however,  that  the  samples 
analysed  at  Leeds  had  been  correctly  estimated,  and  a 
clear  proof  of  this  appeared  to  him  to  be  as  follows.  When 
the  indigo  in  question  was  purified  by  the  method  devised 
by  the  Badische  Anilin  und  Soda  Fabrik.  it  was  found 
to  be  chemically  pure,  and  on  analysing  this  side  by  side 
with  the  unpurified  sample,  the  figures  given  were  approx- 
imately 100  per  cent,  and  92  per  cent,  respectively. 
Another  question  the  authors  had  dealt  with  was  the  per- 
centage of  leaf  from  the  plant.  Messrs.  Bloxam  and 
Leake  had  found  this  to  be  62  per  cent.,  whereas  Mr. 
Bergtheil  considered  it  to  be  but  40  per  cent.  Mr.  Bloxam 
had  recently  made  fresh  inquiries  in  India  upon  this 
point,  and  as  a  result  his  former  statement  was  confirmed, 
80  that  it  appeared  that  Mr.  Bergthcil's  figures  referred 
to  a  poor  quality  of  plant  which  was  not  derived  from 
well-selected  seed.  On  the  other  hand,  the  "  rachis  " 
was  included  in  the  estimate  of  Bloxam  and  Leake,  for 
this  also  contains  the  colouring  principle.  As  to 
the  "  isatin  "  process  of  Orchardson,  Wood,  and  Bloxam 
for  the  analyses  of  the  leaf,  he  had  seen  this  frequently 
carried  out,  and  had  not  noticed  any  of  the  discrepancies 
alluded  to  by  Mr.  Bergtheil.  In  properly  conducted 
analyses  there  was  of  course  always  an  excess  of  isatin 

i present,  as  stated  by  these  authors,  and  the  samples  of 
eaf  had  been  examined  from  time  to  time  and  always 
yielded  figures  confirming  the  previous  results.  This 
process  was  based  upon  scientific  facts,  for  not  only  was 
it  known  that  the  formation  of  indirubin  from  indoxyl 
and  isatin  proceeded  quantitatively,  but  it  had  also  been 
standardised  by  means  of  pure  indican,  from  which  the 
expected  yield  of  indirubin  had  been  obtained.  Mr. 
Bergtheil  had  published  articles  upon  the  dyeing  pro- 
perties of  natural  and  s^-nthetical  indigos,  and  had  found 
that  the  natural  dyed  better  than  the  artificial.  He  should 
be  very  delighted  if  this  were  proved  to  be  really  the  case, 
but  a  study  he  made  in  conjunction  with  Mr.  Bloxam 
upon  the  brown  impurities  of  cake  indigo  gave  no  results 
in  support  of  this  view,  for  it  was  found  that  in  the  dyeing 
process  these  substances  were  not  converted  into  any 
colouring  matter  of  the  nature  of  indigotin.  He  was 
inclined  to  think  if,  after  the  dyeing  operation,  Mr. 
Bergtheil  had  analysed  the  respective  vats  and  dyed 
fabrics,  he  would  have  merely  found  that,  through 
unsuspected  causes,  one  vat  had  yielded  up  its  colouring 
matter  more  readily  than  the  other. 

Dr.  G.  T.  Morgan  said  the  great  step  in  advance  had 
been  that  it  was  now  possible  to  prepare  perfectly  pure 
indigotin,  and  not  only  that,  but  they  had  this  improved 
sulphonation  process  "of  estimation,  which  would  l)e  a 
great  assistance  to  those  engaged  in  the  indigo  industry. 
Formerly,  owing  to  the  untrustworthy  results  obtained   | 


^  with  the  older  analytical  processes,  buyers  of  indigo  had 
relied  chiefly  on  comparative  dye  tests."  Now  it  would  be 
possible  to  supplement  this  method  bv  chemical  analysis, 
using  pure  sublimed  indigotin  as  a  standard. 

Mr.  S.  H.  Wood  said  it  had  been  pointed  out  that 
everything  depended  on  the  ultimate  method  of  anah-sis 
of  indigo,  and  the  discrepancy  had  not  vet  been  cleared 
up  between  the  method  advocated  by  Mr.  Bergtheil  and 
the  tetrasulphonate  method.  The  former  method  relied 
on  the  selective  solution  of  indigotin  from  the  crude 
indigo  during  sulphonation  ;  all  the  products  of  crude 
indigo  were  soluble  in  sulphuric  acid  with  more  or  less 
prolonged  heating,  one  hour  on  the  water  bath  being 
sufficient  to  dissolve  them  all.  while  by  stopping  at  the 
end  of  a  quarter  of  an  hour,  Messrs.  Bergtheil  and  Briggs 
maintained  there  should  be  selective  solution  of  the 
indigotin  ;  that  seemed  very  improbable.  This  statement 
as  to  complete  solubility  was  based  on  data  obtained 
from  the  impurities  of  crude  indigo  and  not  those  of  the 
sect  water.  Messrs.  Bergtheil  and  Briggs  being  unable 
to  obtain  the  impurities  from  the  crxide  cake,  evaporated 
the  sect  water  and  used  that.  It  was  obvious  that  for 
the  most  part  the  sect  water  contained  just  those  sub- 
stances which  the  crude  cake  did  not.  There  was  one 
striking  fact,  that  when  pure  indigotin  was  anah-sed  by 
Mr.  Bergtheil's  method,  the  result  was  105  per  cent. 
Mr.  Bergtheil  analysed  his  indigotin  by  Mr.  Bloxam's 
method,  and  said  it  came  out  as  95  per  cent.  The  solution 
of  the  mystery  was  clear.  If  Messrs.  Bergtheil  and  Briggs' 
method  were  standardised  with  indigotin  of  roughly 
95°o.  then  when  that  indigotin  was  tested  by  a  more 
accurate  method,  it  would  come  out  at  95  ;  on  the  other 
hand  when  pure  indigotin  was  anal\-sed  by  Bergtheil's 
method,  a  method  which,  for  the  sake  of  argument,  was 
standardised  on  95  per  cent,  indigotin,  that  indigotin 
would  come  out  at  105  per  cent.  And  that  was  exactly  what 
happened.  However  much  the  solution  was  diluted, 
1  c.c.  of  .V/50  permanganate  was  never  equal  to  0-0015 
grm.  of  indigotin.  In  addition  to  the  error  of  the  factor, 
there  was  no  selective  sulphonation,  therefore  in  the 
I  persulphate  and  indirubin  process,  unless  the  method  of 
final  analysis  were  accurately  standardised  with  pure 
indigotin,  the  figures  did  not  mean  as  much  as  they 
appeared  to. 

Dr.  R.  Gattnt  said  that  the  part  of  the  work  dealing 
with  the  action  of  the  enzyme  on  indican  required  some 
explanation.  In  1887  Alvarez  said  that  the  production 
of  indigo  from  the  plant  was  brought  about  by  a  micro- 
organism, which  he  called  bacillus  indigogenxis.  Mr. 
Bergtheil,  in  1904,  admitted  the  existence  of  such  a 
bacillus,  but  said  there  was  no  doubt  that  the  main  action 
was  due  to  an  enzyme.  He  ignored  the  fact  that 
Beijerinck,  Hazewinkel,  and  van  Romburgh  had  already, 
in  1900,  arrived  at  the  same  conclusion.  This  was  remark- 
able, as  Mr.  Bergtheil's  results  differed  from  those  of  the 
Dutch  workers.  Beijerinck,  for  instance,  did  not  admit 
the  existence  of  a  special  indigo  bacillus,  and  thought 
6.  indigogemis  common  to  most  plant  infusions.  Further, 
Mr.  Bergtheil  obtained  a  very  active  solution  of  the 
enzyme  in  water.  The  Dutch  investigations  were 
unanimous  in  maintaining  that  the  enzyme  was  insoluble 
in  water.  They  (Gaunt,  Thomas,  and  Bloxam)  had  not 
succeeded  in  obtaining  an  aqueous  solution  of  the  enzyme 
from  dried  leaves,  and  on  communication  with  Professor 
Beijerinck,  the  latter  had  replied  that  the  enzyme  was 
insoluble  whether  from  fresh  or  dried  leaves.  They  had 
had  no  difficulty  in  obtaining  an  insoluble  active  enzyme 
preparation  according  to  Beijerinck's  method,  and  with 
this  they  had  carried  out  their  experiments.  The  low 
yield  of  indigo  obtained  from  pure  indican  by  this  meana 
suggested  the  possibility  of  improvomcnt  in  the  proccs.s 
of  manufacture  of  indijo  from  the  plant.  In  conclusion 
he  wished  to  suggest  that  .Mr.  Bergtheil  should  have 
filtered  his  enzyme  solution  through  a  porcelain  filt«T. 
which  was  a  much  more  effective  njcaiLs  of  excluding  the 
action  of  bacteria  than  chloroform  which  Mr.  Bergtheil 
had  emploved. 

Mr.  F.  Thomas  said  he  had  carried  out  the  work  on  the 
"isatin  "  method  from  the  p«iint  at  which  it  was  left  in  the 
previous  pajier.  It  was  quite  tnie  that  some  leaves  had 
a  different  indican  content  to  others,  but  it  was  a  very 
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simple  matter  to  extract  a  leaf,  with  a  higher  content  of 
indigo,  with  more  water.  They  found  it  best  to  make  up 
the  solution  to  a  known  volume,  and  take  such  a  quantity 
of  that  as  would  approximately  yield  the  same  amount 
of  indirubin  (n:..  0-1  grm.)  as  in  the  leaf  they  first  started 
with,  of  O-ST  iudigotin  content.  The  volume  of  the  water 
ret^uired  would  naturally  increase  with  the  quantity  of 
iitdican  present.  Extraction  of  the  leaf  with  hot  water 
in  a  funnel  (as  described  in  the  previous  paper)  gave  in 
every  case  a  solution  of  approximately  the  same  con- 
centration. 

Mr.  A.  C.  CitArMAN  said  that  he  had  had  an  opportunity 
of  witne8<sing  Mr.  Bloxam's  process,  and  in  his  opinion 
there  could  not  have  l>een  any  destruction  of  indigotin 
in  the  salting-out  process,  as  Mr.  BergtheU  had  suggested. 
Mr.  Wood,  who  had  undertaken  the  demonstration  of 
the  process,  weighed  out  two  equal  quantities  of  the  same 
pure  indigotin.  The  one  portion  was  titrated  directly 
with  ^permanganate  solution,  whilst  the  other  wa«  sul- 
phonated  and  salted  out  as  the  potassium  tetrasulphonate 
salt,  and  after  filtration  was  titrated  in  the  same  way, 
the  same  volume  of  permanganate  solution  being  requred 
in  both  cases.  This  experiment  proved  conclusively  that 
there  could  not  be  any  appreciable  destruction  of  the 
indigotin  during  the  salting-out  process.  He  was  con- 
vinced that  the  tetrasulphonate  process  did  serve  to 
separate  the  indigotin  in  a  pure  condition,  and  to  eliminate 
the  other  impurities  of  the  crude  indigo  which  interfered 
not  only  with  the  actual  amount  of  permanganate  required, 
but  also  with  the  sharpness  of  the  end  point  of  the 
titration. 

ilr.  C.  Bergtheil  said  that  the  validity  of  the  method 
of  indigo  analysis  which  had  been  discussed  depended 
on  the  purity  of  the  standard  used  for  establishing  its 
correctne««.  Mr.  Bloxara  showed  them  that  his  indigotin 
bad  the  correct  nitrogen  content,  and  he  then  said  that 
this  was  not  necessarily  a  criterion  of  purity.  Apparently 
the  one  he  used  was  to  submit  it  to  the  test  of  his  tetra- 
sulphonate method,  and  having  obtained  a  correct  result 
by  that  method  he  took  it  that  this  indigotin  was  pure. 
But  surely  if  one  called  his  factor  into  question,  that  was 
merely  arguing  in  a  circle.  Unless  there  was  some  standard 
entirely  independent  of  any  method  of  indigotin  analysis, 
that  was  unsatisfactory. 

Mr.  Bloxam  said  it  wa.s  also  tested  by  combustion. 

.Mr.  Bergtheil  said  that  was  undoubtedly  a  reliable 
method,  and  a.«suming  that  was  applied  they  arrived 
at  an  impasse.  The  result  he  obtained  from  indigo  that 
he  judged  pure  by  the  nitrogen  content  and  by  its  giving 
correct  results  by  a  variety  of  analytical  methods  depending 
on  various  principles  indicated  that  a  certain  factor  was 
necessary  in  order  to  get  100  per  cent,  of  the  pure  sub- 
stance. Mr.  Bloxam  found  another  factor  wa.s  necessary, 
and  it  was  impossible  to  find  an  explanation  of  that  lack 
of  unanimity  as  far  as  he  could  see.  A  great  many 
experiments  had  been  made,  and  invariably  the  end  point 
of  the  titration  was  such  as  to  show  that  the  factor  he 
recommended,  i.r.,  0-0015  was  necessary  in  order  to 
find  a  pure  product  from  the  product  which  had  been 
t«»ted  and  found  pure  in  the  manner  described.  With 
regard  to  the  impurities  present  in  crude  indigo,  there 
was  no  doubt  that  Mr.  Bloxam  in  one  of  his  past  papers 
bad  shown  that  by  the  tetrasuly)honate  method  he  could 
separate  the  indigotin  from  the  impurities  added,  but  in 
most  cases  it  seemed  he  had  added  quantities  of  impurities 
such  as  never  occurred  in  practice,  and  therefore  the 
objection  he  raised  to  the  old  method,  that  the  impurities 
would  remain  in  solution,  was  very  largely  beside  the  point. 
As  a  matter  of  fact,  a  large  percentage  of  the  impurities 
came  out  on  dilution  of  the  sulphuric  a^;id,  and  were 
removed  by  the  a^.tion  of  barium  sulphate,  and  the  amount 
which  remained  in  solution  was  so  small  that  the  effect 
was  practically  unoliservable  in  the  result.  That  was 
Tcrified  in  a  papr-r  publlnhed  last  year,  by  comparing  the 
method  proposed  by  him  with  a  variety  of  other  methods 
<!'    •      '  ri    entirely    different    principles,    and    thev 

o'  tif-ally  the  same  results  in  every  case.     Witli 

re,  .  :;.';  sulphur  dioxide  which  .Mr.  Bloxam  men- 
XvnwA  in  his  critif-lsm  of  the  tetrasulphonate  method,  it 
was  pomible  that  that  explanation  he  offered  was  correct, 
that  the  fnming  sulphuric  acid  he  himself  hafl  used  was 


particularly  impure,  and  contained  sulphur  dioxide, 
which  was  not  a  normal  constituent  of  fuming  sulphuric 
acid.  He  could  only  say  that  they  used  a  number  of 
samples  and  invariably  found  that  on  the  application  of 
the  condition  of  sulphonatiou  recommended,  they  got  a 
considerable  consumption  of  permanganate  on  doing  a 
blank  titration.  Salting  out  differentially  did  not 
get  rid  of  the  difficulty  in  determining  the  validity  of  the 
factor  proposed  by  Mr.  Bloxam.  With  all  due  deference 
to  Mr.  Perkin,  tlie  impression  they  got  from  a  large 
number  of  tests  was  that  salting  out  led  to  the  destruction 
of  indigotin,  and  if  this  were  so  it  was  clearly  necessary 
to  dispense  with  the  process  in  judging  of  the  correctness 
of  the  factor,  since  an  error  would  be  introduced ;  the 
salting  out  process  would  also  be  obviously  unnecessary 
in  dealing  with  the  pure  substance  from  which  the  factor 
was  to  be  derived.  The  question  of  the  purity  of  the 
Badische  Company's  samples,  of  which  they  had  heard 
a  good  deal,  seemed  to  him  to  turn  on  the  question  of 
what  samples  were  spoken  of.  The  original  synthetic 
indigo  samples  he  had  seen  had  been  of  a  high  degree  of 
purity.  One  sample  he  had,  which  was  put  on  the  market 
in  1898,  certainly  showed  98  per  cent,  when  analysed  by 
his  method.  Later  samples,  analysed  by  the  same  method, 
showed  94  per  cent.  Even  assuming  the  method  was 
erroneous,  presumably  there  would  have  been  a  constant 
error,  and  therefore  there  was  undoubtedly  a  difference 
in  the  samples.  There  was  no  doubt  of  the  fact  that  of 
recent  years  the  synthetical  indigo  put  on  the  market 
had  not  been  as  pure  as  it  formerly  was.  The  object  of 
sending  samples  abroad  for  analysis  was  to  see  how  trade 
analyses  in  the  various  countries  were  carried  out,  and 
how  they  compared  with  the  method  they  were  using. 
In  another  paper  he  had  a  table  comparing  their  own 
method  with  a  variety  of  other  methods  depending  on 
different  principles,  and  showing  that  the  same  results 
were  obtained.  He  did  not  think  the  fact  that  one  got 
varying  results  from  various  analysts,  to  whom  samples 
were  sent,  had  anything  to  do  with  the  question  of  the 
different  methods  used  in  the  table.  In  most  cases  the  per- 
manganate method  was  used,  but  so  far  as  he  could  gather, 
every  second  observer  appeared  to  employ  a  different 
factor,  and  necessarily  different  results  were  obtained. 
To  his  mind,  the  whole  thing  turned  on  what  was  the 
correct  factor,  and  there  apparently  they  did  not  agree. 
With  regard  to  the  method  of  estimating  indican  in  the 
leaf,  Mr.  Bloxam  now  showed  figures  obtained  from  pure 
indican,  and  it  was  extremely  satisfactory  to  find  that  the 
method  gave  the  results  he  was  able  to  show  with  the 
pure  substance.  He  was  sorry  to  say  he  had  not  had 
the  opportunity  of  dealing  with  the  pure  substance. 
Admittedly  the  figures  now  shown  led  one  to  think  that 
it  would  be  worth  while  going  further  into  the  matter, 
but  at  the  same  time  it  seemed  to  him  that  figures  obtained 
from  pure  indican  did  not  necessarily  apply  to  the  crude 
extract.  It  did  not  seem  to  follow  that  because  pure 
indirubin  could  be  obtained  from  pure  indican,  it  could 
be  obtained  from  the  crude  extract.  It  seemed  to  him 
that  such  methods  were  very  much  better  criticised  when 
they  were  applied  to  the  crude  extract,  than  when  applied 
to  pure  indican  ;  after  all,  one  was  more  nearly  approach- 
ing the  test  of  practice  when  dealing  with  the  crude  plant. 
With  regard  to  plants  they  were  told  there  should  always 
be  an  excess  of  isatin  present.  As  a  matter  of  fact,  that 
idea  struck  him,  and  they  would  find  figures  in  his  paper 
in  which  the  method  was  employed  in  this  way.  When 
such  excess  had  been  present,  he  had  admittedly  obtained 
fairly  pure  indirubin  ;  but  in  no  case  did  he  obtain  so 
high  results  as  tho.se  obtained  by  the  )iersulphate  method 
from  the  same  extract.  The  purity  of  the  indirubin  pre- 
cipitates varied  from  91  to  88  per  cent.,  but  on  calculating 
ba<k  to  the  indican  content  of  tiic  leaf,  invariably  less 
was  obtained  than  was  obtained  by  the  persulphate. 
Mr.  Bloxam  told  them  that  the  rachis  contained  two-thirds 
of  the  indigotin,  but  he  was  not  sure  what  that  meant ; 
did  it  mean  that  the  rachis  contained  two-thirds  of  the 
quantity  contained  in  the  leaf  ?  Messrs.  Hloxam  and 
I>eake  showed  the  leaf  content  of  the  plant  to  bo  60  per 
cent.,  and  Rawson  and  himself  40  ix;r  cent.  Their  figures 
wore  founded  on  hundreds  of  samples. 

It  was  possible  that,  in  the  case  of  a  very  fine  plant 
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under  favourable  circumstances,  there  might  be  a  higher 
leaf  content ;  but  in  technical  operations  the  question 
■was  the  leaf  content  of  the  plant  as  put  in  the  vats  ;  and 
40  per  cent,  ■was  very  nearly  the  average.  The  question 
■of  the  solubility  of  the  enzyme  in  the  indigo  leaf  appeared 
to  him  to  be  rather  one  of  the  meaning  of  the  word 
"  solubility."  In  speaking  of  the  solution  of  the  enzyme 
he  meant  that  the  solution  ■was  clear  after  pa.«sing  through 
paper,  and  was  apparently  a  solution  in  the  ordinary 
sense  of  the  ■word,  but  the  fact  that  it  ■would  not  pass 
through  a  Berkefeld  filter  indicated  that  it  was  a  colloidal 
solution.  It  ■was  admitted  that  in  any  experiments  on 
fermentation  of  the  indigo  plant  bacteria  should  be 
excluded  ;  but  in  many  experiments  he  had  described, 
he  had  not  only  had  an  antiseptic  present,  but  the  experi- 
ments ■were  carried  out  in  many  cases  at  such  a  tempera- 
ture that  the  vital  activity  of  bacteria  ■would  be  excluded. 
The  figures  showing  that  the  course  of  action  followed 
the  mathematical  law  which  had  been  shown  to  be  peculiar 
to  enzyme  action,  was  conclusive  evidence  that  they  were 
dealing  with  enzyme  action.  In  practice  the  great  point 
in  indigo  manufacture  was  the  enzyme  fermentation. 
The  bacteria  present  had  a  certain  amount  of  influence, 
and  &6  regards  the  bacillus  indigogenus  of  Alvarez,  that 
probably  was  a  common  bacterium.  He  called  it  by  that 
name  after  Alvarez,  but  very  likely  it  was  a  bacterium 
■which  took  part  in  other  fermentation  processes,  and  had 
been  given  another  name  by  somebody  else. 

To  return  to  the  analytical  question,  some  remark  had 
been  made  upon  the  selective  sulphonation  of  indigotin. 
He  did  not  think  that  had  ever  been  suggested.  In  the 
method  he  had  used  a  large  amount  of  impurities  were 


to  Professor  A.  G.  Perkin,  who  had  been  the  superin- 
tendent of  the  whole  work  on  behalf  of  the  India  Office. 
His  care  had  been  unceasing,  and  an  enormous  amount 
of  benefit  had  accrued  to  the  work  from  the  suggestions 
and  criticisms  he  had  made. 
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SOME  ALGERIAN  OLIVE  OILS.     PART  H. 

BY   L.    ARCHBUTT,    F.I.C. 

In  continuation  of  the  paper  communicated  to  the 
Society  last  April  (this  J.,  1907,  453),  I  now  give  the 
results  of  an  examination  of  twelve  further  authentic 
samples  of  Algerian  olive  oil  which  have  since  come  to 
hand.  These  samples  have  all  been  very  kindly  sent  by 
the  Algerian  Government  authorities,  Noe.  1  to  7  having 
been  contributed  by  the  Agricultural  Syndicate  of  Guelma, 
Xo.  8  by  the  Agricultural  and  Viticultural  Syndicate  of 
Tlemcen,  and  Xos.  9  to  12  by  the  Agricultural  Committee 
of  Tizi  Ouzou.  For  the  whole  of  the  samples  I  am  in- 
debted to  Dr.  Lewkowitsch  and  Mons.  E.  Bontoui,  to 
whom  mv  best  thanks  are  due. 


No. 


Description. 


Colour. 


Sp.  KT.  at 
60*  F. 


Free  Saponi- 

(Oleic)     I     flcation 
Acid,      i     Value. 


Iodine 
Valae 
(Wijs). 


Uneaponi- 
flable 
Matter. 


1 
2 

3 
&i 

6 
&6 

7 

8 
9 


10 


Guelma  Olive  Oil,  expregged  from  mixed  olives 

Guelma  Olive  Oil,  expressed  from  the  olives 
"  Verdale  "  and  "'  Roussette  "   

Medjez-Amar  Olive  Oil  from  )  let  expregsion 
the  olives  "  Koussette  "  [  2nd  expression 
and  "  Blanquette  "  ....  ' 

Guelaat  bou  Sba  Ohve  Oil  from  -i  1905  crop 
"  Roussette  "  olives /  1906  crop 

Duvivier  Olive  Oil  from  the  olives  "  Blan- 
quette "  and  "  Roussette  "  

Tlemcen  Olive  Oil 

Olive  Oil  from  >Iizrana,  near  Tizi  Ouzou. 
From  mixed  olives,  but  egpecially 
"  ChemlaU  "  and  "  Aberkou  "  varieties 

Olive  Oil  from  I'Oued  Aissi,  near  Tizi  Ouzou. 
From  mixed  olives 

Olive  Oil  from  Mirabeau.  near  Tizi  Ouzou. 
From  mixed  olives  from  the  valley  of 
rOued  Bougdoura 

Sample  from  Makouda  of  the  ordinary  mixed 
olive  oil  of  Mizrana 


Pale  grass  green 

Pale  greenish  yellow 
Golden  yellow 
Brownish  yellow 

Primrose  yellow 
Pale  primrose  yellow 

Yellowish  green 
Golden  yellow 


Pale  greenish  yellow 
Primrose  yellow 

Pale  greenish  yellow 
Pale  greenish  yellow 


0-9173 

0-9169 
0-9169 
0-9171 

0-9173 
0-9178 

0-9178 
0-9160 


0-9164 


0-9165 
0-9166 


per  cent. 
1-1 

4-5 
0-9 
0-9 

0-4 
0-5 

2-3 
0-5 


0-6 


2-1 
2-4 


per  cent. 
18-99 

18-96 
18-96 
18-92 

19-01 

18-92 

18-90 
18-96 


1907 


19-10 
19-13 


per  cent. 
89-7 

90-4 
89-0 
89-8 

90-1 
90-3 

88-5 
84-9 


per  cent. 
0-89 

0-81 
0-88 
0-96 

0-80 
0-78 

0-78 
0-9a 


83-7 
82-4 


82-5 


0-88 


precipitated,  and  the  amount  remaining  in  solution  in 
sulphuric  acid  was  too  small  to  have  any  marked  influence. 
The  question  of  selective  sulphonation  had  never  been 
raised  by  him. 

Mr.  Bloxam  in  reply  said  that  he  hoped  to  induce 
the  Government  of  India  to  adopt  the  tctrasulphonate 
process  as  the  official  method  of  analysis.  One  point 
which  had  not  been  touched  upon  during  the  evening 
was,  that  they  had  received  from  the  Government  of  India 
a  sample  of  leaf  of  Indigofera  Sumntrana,  twice  as  rich  in 
indigotin  as  any  specimen  of  dried  leaf  of  Indigofera 
arrccta  yet  received.  They  were  a  little  puzzled  at 
present  as  to  what  it  ■was  botanically,  but  it  would 
undoubtedly  be  of  the  greatest  value  to  the  industry. 
The  authors  had  had  the  advantage  of  consulting  the 
Director  of  Kew  Gardens  (Col.  D.  Prain,  F.R.S.)  as  to 
the  exact  nature  of  this  rich  plant.  Col.  Prain  was  of 
opinion,  that  no  one  could  answer  this  question  until 
the  authorities  in  India  who  had  supplied  the  material 
sent  such  properly  prepared  and  duly  authenticated 
specimens  of  the  plant  itself  in  flower  and  in  fruit  as  to 
admit  of  its  identification. 

He  had  to  thank  the  authorities  of  the  University  at 
LeedA  and  Professor  Green  for  the  accommodation  they 
had  placed  at  his  disposal.     Xot  least  was  he  indebted 


Bv  Renard's  process,  working  on  10  grms.  of  oil,  no 
trace  of  arachidic  or  lignoceric  acid  could  be  obtained 
from  either  of  these  samples.  The  fatty  acids  separated 
from  the  ether-insoluble  lead  soaps,  when  dissolved  in 
50  c.c.  of  90  per  cent,  alcohol  and  cooled  to  15°  C,  remained 
perfectly  dissolved,  no  trace  of  crystalline  precipitate 
being  obtained  from  either  sample.  In  this  r^pect  it 
will  be  noticed  that  the  Algerian  olive  oils  differ  from  the 
Tunisian  (this  J.,  1907.  454).  all  of  which  deposited 
sparinglv  soluble  crvstalline  fatty  acids  from  the  farsk 
solution  in  90  per  cent,  alcohol,  and  some  a  considerable 
amount,  though  these  mostly  dissolved  on  washing  and 
were  proved  to  be  free  from  arachidic  and  lignoceric  ax-ids. 
Absence  of  arachidic  acid  was  also  conHrmcd  by  Bellier  s 
qualitative  test  (this  J.,  1899,  303).  which  I  have  found 
quite  reliable  and  useful  when  carefullv  applied  5  per 
cent,  of  earthnut  oil  in  olive  oil  can  be  detected  distinctly 
bv  this  test,  but  when  the  same  method  ls  used  quanti- 
tativelv  I  have  found  it  to  give  low  results,  and  L  there- 
fore,  prefer  to  use  Renard's  process  for  qualitative 
determination.s.  .  , 

Xone  of  these  Algerian  oils  gave  any  immediate  colour 
when  shaken  with  nitric  acid  of  1-375  "P-  P"-  «»;;^P* 
No.  4,  which  gave  a  light  greenish  colour.  After  standing 
1  hour    the  greenish  colour  of  No.  4  changed  to  a  light 
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preonish   brown.   No.   7  developed  a  dark  greenbh,   and 
the  remainder  a  pale  brownish  tint. 

The  iodine  values  of  the  olive  oils  from  the  named 
varieties  (including  those  previously  examined)  are  given 
in  the  following  table.  It  appears  that  the  exceptionally 
high  values  are  given  by  a  few  varieties,  grown  in  certain 
districts,  and  that  the  oils  from  other  varieties  and 
districts  give  normal  or  more  nearly  normal  results. 


Variety  of  Olive. 


State.     Iodine  Value. 


B«sbassi  KhadM-Xnnis Tunis  82-7 

Chemlali  Stax „  i  80-2 

CheaUali  ciab^g   „  86-9 

Blamiuette  and  Roussette  (mixed)  .  Algeria  ,  88-5  to  89-8 

Roussetto  (alone) „  *  90-1  to  90-3 

Verdale  and  Roussette  (mixed)  ....  „  90-4 

Ch^tui  Biierte   Tunis  91-1 

CMtoi  Mc^ag „  94-7 


The  whole  of  the  analytical  work  in  this  paper  has  been 
carried  out  bv  mv  assistant,  Mr.  C.  W.  G.  Halls. 
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THE  ANALYSIS  OF  TANNING  MATERIALS. 
The  Acidity  of  Tan-Yard  Liquors.     Part  I. 

BY    H.    OABNER    BENNETT,    M.SC,    AND    C.     D.     WILKINSON. 

(Contribution  from  the  Leather  Industries  Department 
of  the  University  of  Leeds.) 

The  presence  of  a  certain  quantity  of  suitable  acids  in 
tannery  liquors  Ls  one  of  the  most  important  and  well- 
known  factors  in  a  successful  tannage,  these  acids  serving 
both  for  the  neutralisation  of  the  lime,  and  for  the  satis- 
ihctory  swelling  of  the  hides  and  consequent  rapidity  of 
penetration  of  tannine  matters.  The  rapid  and  accurate 
estimation  of  the  acidity  of  these  liquors  is  thus  a  matter 
of  coa''iderable  importance,  and  is  a  problem  which  has 
received  attention  from  many  chemists.  The  matter  is, 
indeed,  one  of  singular  difficulty,  and  is  complicated  by 
the  fact  that  the  nature  of  the  acids  present  Ls  variable, 
and  that  the  tannins  themselves  interfere  with  all  simple 
methods,  such  as  direct  titration  with  standard  caustic 
potAsb,  because  of  their  ready  oxidisability  in  the  presence 
of  alkali*'.  Many  methods  have  been  suggested  to  meet 
these  difticultie*t,  but  none  have  \teen  hitherto  regarded 
M  wholly  satisfactory.  This  dissatisfaction  and  the 
argent  need  for  some  accurate  and  convenient  method 
••need  the  American  Leather  Chemists  recently  to 
•ppoints  committee  to  coa-^ider  this  question  and  compare 
toe  remtlta  obtained  by  methods  already  suggested  and  in 
nw.  The  Committee  determined  the  acidity  of  three 
typical  liqnop«  by  various  methofis,  and  after  adding  a 
known  amount  of  acid  repeated  the  determination, 
finding  that  mo«t  of  the  methods  gave  results  too  low. 
It  Mremed  to  the  authors,  however,  that  it  was  strongly 
desirable  to  comj*are  also  these  methods  on  artificial 
lu^uriro  of  precisely  known  composition,  so  that  it  would 

*'•  "i»y  to  trace  the  causes  of  the  defects  in  all  the 

vnd  that  when  thimn  Ixicame  more  evident  the 
;  of    their    elimination    might    be    considered. 

bonie  ezperimeota  on  these  lines  were  therefore  under- 


taken, and  the  more  promising  methods  were  then  used 
for  the  determination  of  the  acidity  of  such  artificial 
liquors. 

The  "  charcoal  method  "  of  Simand,  which  is  still  the 
"  official  "  method  of  A.L.C.A.,  was  not  used  in  these 
experiments,  as  previous  work  has  shown  clearly  the 
unsatisfactory  nature  of  the  reagent.  Its  absorption  of 
some  of  the  free  acid,  the  variability  of  this  absorption 
according  to  the  quantity  used  and  the  extent  to  which 
it  is  wasned,  its  inconstancy  of  composition,  the  presence 
of  free  bases,  and  the  necessity  for  a  "  blank  "  experiment 
and  correction, — all  were  taken  to  indicate  the  strong 
improbability  of  any  satisfactory  method  being  obtained  on 
these  lines.  It  soon  became  clear,  however,  that  the 
"  lime  water  method  "  of  Procter  had  scarcely  received 
full  justice.  This  method  consists  in  titrating  10  c.c.  of" 
the  filtered  liquor  with  clear,  saturated  lime  water  until  a 
permanent  turbidity  is  produced  by  the  commencement 
of  the  precipitation  of  the  insoluble  calcium  tannates, 
which  precipitate  is  not  produced  so  long  as  any  free  acid 
remains  in  the  liquor.  This  is  the  only  method  which  does 
not  involve  the  removal  of  tannin  from  the  liquor,  and 
whose  result  indeed  depends  upon  its  presence.  It  has 
been  several  times  pointed  out*  that  some  tannins  have 
soluble  calcium  salts  and  therefore  do  not  give  a  precipi- 
tate with  lime  water,  so  that  in  cases  where  the  liquors 
contain  only  these  tannins,  it  is  clear  that  there  can  be 
no  end  point.  In  the  case  also  of  liquors  which  are 
practically  exhausted  of  their  tannin  content  an  imperfect 
end  point  may  be  obtained  ;  but  the  difficulty  in  both 
these  cases  may  be  easily  and  conveniently  obviated  by 
the  addition  of  a  little  pure  tannin  to  the  liquor,  so  that 
if  this  be  borne  in  mind  it  is  always  certain  that  the 
method  is  workable.  The  question  is  now,  therefore, 
whether  the  results  obtained  by  this  method  can  be 
regarded  as  a  sufficiently  correct  guide  to  the  quantity  of 
free  acid.  The  tannins  themselves  are  sometimes  con- 
sidered acids ;  their  solutions  undoubtedly  contain 
hydrogen  ions,  though  whether  these  are  desociated  from 
carboxyl  groups  or  phenolic  groups  is  by  no  means  clear. 
This  "  acidity,"  however,  is  so  feeble  that  in  the  case  of 
acid-free  tannin  infusions  we  may  regard  the  point  of 
commencement  of  turbidity  as  being  merely  dependent 
upon  the  solubility  of  the  calcium  tannates.  Clearly, 
therefore,  we  should  expect  the  results  obtained  by 
Procter's  method  to  be  slightly  influenced  by  the  presence 
of  neutral  calcium  salts  in  the  tan  liquors,  and  this  to  a 
variable  extent  according  to  the  nature  of  the  acid  radical 
and  the  consequent  amount  of  ionisation  of  these  salts  ; 
and  from  the  same  considerations  it  is  evident  that  with 
acid  tan  liquors  the  nature  of  the  acids  which  are  being 
determined  will  have  a  similar  influence.  In  titrating 
10  c.c.  of  a  0-4  per  cent,  solution  of  pure,  dry  gallotannic 
acid,  1-2  c.c.  of  lime  water  were  required,  {22'2  c.c.  = 
10  c.c.  of  iV/10  hydrochloric  acid)  but  this  cannot  be 
regarded  as  a  "  blank  experiment,"  or  as  indicating  the 
extent  of  the  error  in  the  end  point  when  a  similar 
acidified  solution  is  used,  for  the  ionic  equilibrium  which 
is  the  cause  of  the  commencement  of  precipitation  is  of 
a  totally  different  order,  and  the  error  due  to  this  source 
will  be  certainly  less  than  is  indicated  by  the  above  figure. 
Hence  no  correction  can  be  made,  and  results  must  be 
calculated  as  if  turbidity  appears  immediately  all  free 
acids  are  neutralised.  Procter  recommends  that  from 
the  amount  of  lime  water  used  results  should  be  calculated 
into  percentage  of  acetic  acid,  but  in  this  work  so  many 
methods  and  such  a  variety  of  acids  have  been  used  that 
it  was  found  much  more  convenient  to  state  all  in  similar 
terms,  and  the  acidity  is  therefore  expressed  throughout 
this  paper  in  terms  of  the  number  of  c.c.  of  N/IO  potassium 
hydroxide  which  would  be  required  to  neutralise  the  acid 
in  100  c.c.  of  the  tan  li(|uor. 

The  liquors  were  made  up  so  as  to  contain  always  0-4  T)cr 
cent,  of  dry  tannin,  however  the  acidity  was  varied.  Thii 
was  conveniently  done  by  using  a  0-8  per  cent,  tannin 
solution  and  mixing  as  required  with  varying  proportions 
of  deci-normal  acid  and  distilled  water.  In  this  way 
liquors  were  made  which  were  A^/20  and  Ay40  to  acetic, 


•  Procter  and  Bennett,  this  J.,  1906,  251. 


Nov.  30,  1907.]         BENNETT  &   WILKINSON— THE   ANALYSIS   OF   TANNING   MATERIALS. 


1187 


formic,  and  lactic*  acids,  apart  from  their  tannin  content, 
and  their  acidity  determined  by  Procter's  method.  It 
i-s  dear  that  N/20  solutions  should  give  a  result  of  50 
and  the  ^Y/40  a  result  of  25,  whereasS  the  actual  experi- 
mental results  were  as  below  :  — 


1 

1 

C.c.  lime  water 
Liquor.               required  by 
10  c.c.  liquor. 

C.c.  lime  water 

required  by 

10  c.c.  N  10 

hydrochloric 

acid. 

C.c.  A710 

potass.  hydro.K. 

for  100  c.c. 

liquor. 

iV /20  acetic  acid            11-65 
jVy40  acetic  acid              6-5 
JV/20  formic  acid           10-45 
JV/40  formic  acid;            5-7 
JV/20  lactic  acid  1          10-8 
jV/40  lactic  acid  j            5-8 

22-2 
22-3 
22-2 
22-2 
22-9 
22-9 

52-1 
29-1 
47-0 
25-6 
47-1 
25-8 

Thus,  although  the  method  does  not  give  correct 
theoretical  results,  it  is  capable  of  an  accuracy  which 
compares  favourably  with  that  of  all  other  methods, 
and  with  ordinary  care  duplicate  titrations  will  always 
agree  within  O-I  c.c.  A  few  experiments  were  made 
also  with  iNy20  acetic  tan  liquor  in  which  5,  10,  15,  20  c.c, 
etc.,  of  water  were  added  to  the  10  c.c.  of  liquor  before 
adding  lime  water,  and  results  of  11-8,  11-9,  12-0,  12-1  c.c, 
etc.,  were  obtained,  this  being  no  doubt  partly  due  to 
the  solubility  of  the  precipitate,  and  partly  also  to  the 
greater  difficulty  in  observing  its  appearance.  Boric  acid 
was  used  also  in  a  similar  way  to  the  above  acids,  the 
jV/lO  solution  being  standardised  by  titration  with  A'/IO 
potassium  hydroxide  in  presence  of  glycerin  and  phenol- 
phthalein.  The  lime  water  method  gave  a  result  which 
seemed  to  have  no  theoretical  significance,  and  hence  the 
method  in  its  presence  is  quite  empirical.  Some  experi- 
ments also  with  gallic  acid  alone  {N/oO  when  considered 
monoba.sic)  showed  that  rather  more  lime  water  was 
required  than  corresponded  to  the  neutralisation  of  the 
carboxyl  group  but  not  so  much  more  as  to  correspond 
with  another  hydroxyl  group.  Hence  in  presence  of 
gallic  acid  also  the  results  obtained  are  of  an  empirical 
nature,  and  as  some  quantity  of  various  hydroxv-com- 
pounds  are  usually  present  in  tan  liquors,  it  must  be 
admitted  that  generally  the  results  obtained  in  practice 
will  also  be  empirical,  but  it  should  be  always  borne  in 
mind  that  however  obscure  the  exact  theoretical  signifi- 
cance of  results  obtained  by  the  lime  water  method  may 
l>e,  the  figures  obtained  are  always  an  accurate  indication 
of  the  amount  of  those  acids  which  are  capable  of  forming 
soluble  salts  with  lime,  and  as  one  of  the  chief  functions  of 
these  acids  is  to  form  such  salts  with  the  alkali  of  the 
limed  hide,  the  information  which  this  method  yields  is 
always  valuable.  From  these  considerations  it  would 
.seem  most  logical  to  state  results  in  terms  of  grams  of 
calcium  oxide,  but  it  is  by  far  the  most  common  in 
practice,  and  probably  more  generally  convenient  to 
leave  the  result  as  the  number  of  c.c.  of  saturated  lime 
water  required  for  10  c.c.  of  the  liquor.  With  regard  to 
manipulation,  the  method  is  simplicity  itself,  and  in  this 
respect  is  by  far  the  best  of  all  methods  !<uggested  hitherto. 
.\  reservoir  of  saturated  lime  water  standing  over  excess 
of  caustic  lime  and  connected  with  a  self-filling  burette,  is 
a  piece  of  apparatus  which  will  be  difficult  to  surpass  in 
giving  both  rapidity  and  convenience  to  the  works 
chemist,  and  these  no  doubt  are  some  of  the  reasons  which 
cause  Procter's  method  to  be  by  far  the  most  widely  used 
in  this  country. 

Some  experiments  were  also  made  with  the  "  quinine 
uiethod  "  recently  suggested  by  Hoppenstedt,t  but  as 
the  process  depends  upon  the  insolubility  of  all  the 
tannates  of  quinine  and  the  solubility  of  the  quinine 
salts  of  the  free  acids  in  tan  liquors,  it  was  obvious 
at  the  outset  that  the  method  could  scarcely  be 
expected  to  be  generally  applicable.  Artificial  liquors 
were  made  up  as  before,  and  their  acidity  determined  by 
this  method.       The  results,  which  are  stated  below,  show 


Total  lactic  acid. 

J.  Amer.  L,  C.  A.,  1906,  4.  1»2. 


that  even  with  gallotannic  acid  the  method  does  not 
afford  any  material  increa,se  in  accuracy.  The  obser- 
vations of  the  authors  in  carrying  out  the  process  made 
this  scarcely  surprising.  The  mixture  of  quinine  solution 
and  taimin  infusion  filters  badly  unless  allowed  to  stand 
for  some  time,  and  if  allowed  to  stand  darkerts  consider- 
ably. If  it  can  be  filtered  at  once  the  filtrate  becomes 
turbid  and  much  darker  on  standing  for  a  short  time, 
and  in  any  case  the  filtrate  darkens  rapidly  during  the 
titration  and  makes  it  exceedingly  difficult  to  see  the  end 
of  the  reaetion,  a  considerable  quantity  of  indicator  being 
necessary  to  obtain  any  end  point  at  all.  Moreover,  after 
the  titration  is  apparently  complete,  the  pink  colour 
disappears  again  in  a  very  short  time,  and  it  Ls  difficult  to 
judge  to  what  extent  the  titration  should  be  continued. 
It  was  scarcely  to  be  expected,  therefore,  that  even 
duplicates  would  agree  unless  the  conditions  of  filtration 
and  titration  were  very  rigidly  defined.  The  causes  of 
these  difficulties  were  not  perfectly  obvious,  but  apparently 
rose  from  the  presence  of  hydroxy-compounds  which  were 
present  as  impurities  in  the  gallotannic  acid  and  which 
did  not  give  insoluble  quinine  compounds.  This  was 
strongly  confirmed  by  the  very  indefinite  end  points  and 
bad  results  obtained  when  gallic  acid  was  used  to  make  up 
the  liquors.  As  such  compounds  are  always  present 
in  tan  liquors  it  seems  unlikely  that  this  difficulty  will 
ever  be  completely  overcome  in  this  method,  though 
some  other  alkaloid  or  even  a  mixture  of  alkaloids  might 
offer  a  partial  solution.  Much  work  has  previously  been 
done  on  the  precipitation  of  tannin  by  alkaloids  with  a 
view  to  estimating  the  tannin,  but  the  varying  solubility 
of  the  tannates  of  any  common  alkaloid,  and  of  the 
compounds  with  bodies  allied  to  tannin,  has  made  thL< 
impossible  hitherto  and  improbable  in  the  future,  so  that 
it  is  equally  improbable  that  the  removal  of  tannin  by 
alkaloids  for  the  estimation  of  acidity  will  ever  yield  a 
method  which  will  be  universally  applicable.*  The 
method  also  almost  necessarily  involves  a  considerable 
dilution  of  the  tannin  infusion  and  therefore  also  of  the 
acid  it  contains  ;  this  causes  the  titration  to  be  very  small 
and  hence  a  small  error  in  titration  corresponds  to  a 
much  larger  error  than  usual  in  the  actual  result.  It  will 
be  noticed  too  that  the  method  is  inapplicable  to  liquors 
containing  boric  acid.  The  tannin  alone  showed  some 
acidity  by  this  method,  but  whether  this  is  merely  due 
to  the  defect  in  the  method  discussed  above  or  whether 
it  should  be  regarded  as  a  means  of  correcting  the  results 
to  correspond  to  the  increase  in  acidity  is  doubtful,  so 
that  both  results  are  given  in  the  table.  The  corrected 
results  are  sometimes  made  nearer  and  sometimes  further 
from  the  truth. 

Quinine  method  results. 


Liquor  used,  all 
0-4  per  cent,  tanaiu. 


C.c.  A-/10  potass.  '  I>o.,  corrected  for 

hydroxide  for      I   L"*!' irfM"in7h» 
of  acioity  in  the 

tannin. 


100  c.c.  liquor. 


No  added  acid 

iV/20  acetic -j 

A'/40  acetic 

.V/20  formic | 

N  fiO  formic  

^720  lactic 

iV/20  boric   -j 

iV/20  gallic -J 


3-3 
51-7 
52-8 
27-5 
42-9 
48-4 
23-1 
49-5 
13-2 
15-4 
71-5 
63-8 


48-4 
40>5 
24*2 
39-« 
46-1 
10-8 
46-2 
9-9 
12-1 
68-2 
60-5 


A    few   experiments   were   made    with   the    "  gelatine 


•  Since  doing  this  work  and  writing  this  article  Hoppenstedt 
has  published  (J.  A.  L.  C.  A.,  1907,  301)  a  slight  modification 
of  his  quinine  method,  which  he  now  regards  as  "  vi-ry  nearly 
faultless."  In  tliis  modiflration  "  hydrogen  peroxide  is  added 
for  the  purpose  of  removing  the  action  of  the  substances  which 
tend  to  darken  the  filtrate  of  some  liquors  before  and  during 
titration."  It  is  not  clear  how  this  can  be,  and  the  improbability 
of  any  general  applicability  itiU  remuius. 
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precipitation  method  "  of  Koch,  a  tan  liquor  -which  was 
A'/2li  to  atetio  acid  lieinp  used.  To  25  c.c.  of  this  liquor, 
varying  quantities  of  a  0-2  **,',  solution  of  gelatine  ■nere 
added,  and  an  aliquot  portion  of  the  filtrate  from  this 
niixtun^  titrated  with  .Y/IO  pota^^siuni  hydroxide  and 
plunolphthalein.  The  end  point  in  this  method  is  usually 
\fry  poor,  but  in  these  exjieriments  wajs  probably  iinder 
the  motit  favourable  conditions  possible.  The  results  show 
clearly  that  the  gelatine  absorbs  appreciable  amounts  of 
acid  wheii  present  in  sufficient  quantity  to  remove  nearly 
all  the  tannin,  and  that  as  the  quantity  of  gelatine  is 
decreased,  and  consequently  the  amount  of  unabsorbed 
tannin  increased,  the  end  point  becomes  indefinite,  and 
too  much  acid  apjx-ars  to  be  estimated.  The  correct 
result,  therefore,  can  only  be  obtained  with  this  method 
by  a  compensation  of  errors. 

Gelatine  method  results. 


I 

C.e.  JV/10 

Co.  o(  liquor 

C.c 

of  eelatine 

C.c.  of  water 

potass,  hydrox. 

used. 

solution 

used. 

added. 

for  100  c.c. 

1 

liquor. 

25 

5 

20 

49-2— 51-6 

25 

10 

15 

49-2— 50-8 

25 

1.5 

10 

49-2— 50-0 

25 

20 

5 

49-2— 49-6 

25 

25 

— 

48-4 

25 

30 

— 

47-6 

25 

35 

__ 

46.8 

25 

40 

— 

46-5 

25 

45 

— 

46-3» 

23 

50 

— 

46-2* 

The  magnesia  method  of  Kohnstein  and  Simand 
appeared  to  be  soundest  in  general  principle,  a-s  it  involved 
no  dilution  of  the  liquor,  but  the  estimation  of  magnesium 
ie  a  laborious  process  unless  other  bases  are  absent,  though 
in  the  latter  case  it  is  noteworthy  that  the  addition  of  an 
excess  of  standard  potassium  hydroxide,  and  the  titration 
of  an  aliquot  portion  of  the  filtrate  from  this,  forms  a 
rapid  and  accurate  method.  Some  experiments  by  the 
authors,  however,  revealed  other  defects.  In  the  presence 
of  acetic  and  formic  acids  the  magnesium  salts  are  capable 
of  taking  into  solution  with  them  a  further  quantity  of 
magne«iia  to  form  basic  salts,  so  that  an  error  is  thereby 
introduced  into  the  process.  Experiments  with  tannin 
Holution.s  containing  gallic  acid  moreover  yielded  filtrates 
of  ••uch  deep  colour  that  no  results  could  be  obtained  ; 
and  as  it  Ls  pretty  certain  also  that  all  magnesium  tannates 
are  not  in-soluble,  a  similar  defect  as  the  quinine  method 
pror-ewe«  comes  again  to  the  front.  These  considerations, 
together  with  the  fact  that  tan  liquors  may  possibly 
contain  magnesium  introduced  from  the  lime  liquors, 
indicate  that  magnesium  oxide  is  hardly  the  reagent  to 
aolve  the  problem. 

After  much  consideration  and  some  experimental  work 
-.JT  •'  •'  '  metallic  oxides,  the  authors  are  inclined  to 
'  in  lead  oxide  is  the  solution  of  the  difficulty. 
1  ,    und  when  digested  (3  grms.)  with  an  acid  tan 

Ih^uor  (IMi  c.c.)  dissolves  to  form  lead  acetate,  formate, 
etc.,  which  «alt«  are  capable  of  taking  into  solution  further 
quantitKiu  of  lea/1  oxide  to  form  ba*tic  salts.  These  latter 
react  with  the  tannin."  to  form  insoluble  lead  tannates, 
and  ntfm-  I»ad  oxide  goes  into  solution  to  re-form  the  baj^ic 
lead  wait*  of  the  various  acids.  All  tannins  arc  precipi- 
taf»d  under  these  cirrumstances  as  well  as  gallic  and 
r  compfiundM,  and  the  authors  are  aware  of  no  other 
•  whifh  will  do  thl*.  Any  sulphuric,  oxalic,  boric, 
-uid  in  the  liquors  will  al.vo  l>o  neutralised  by 
'  'if,  and  as  their  learl  salts  are  insoluble  they 

M...  .-  i„  ■  .piUted.  .Ml  innoliible  compounds  arc  filtered 
off  and  a  clear  filtrate  of  thf  lea^l  salts  of  (u:(:lic,  formic, 
and  laf:tic  acid*  is  obtained.  As  these  arc  indefinitely 
h-t«ir.  a  nimple  entimation  of  the  lea^J  present  is  no  accurate 
giikl*"  *«  to  th<*  quantities  nf  the  acid  ra<Jicals,  but  the 
author  '    '  n  able  to  overcome  this  difficultv  in  the 

follow  r.     I^ead    in    rapidly    estimatecl  (•}■)    by 


*  Tannin  }n»t  dHM-tahlR  in  flltrat«. 

t  tatU/n*  "  VMumetrte  Aoalytis,"  p.  2S4. 
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titration  of  20  c.c.  of  the  filtrate  with  iV/10  potassium 
ferrocyanide  solution  in  the  presence  of  excess  of  acetic 
acid,  using  uranium  acetate  as  outside  indicator,  the 
appearance  of  the  brown  colour  denoting  the  end  of  the 
reaction.  Another  20  c.c.  of  the  filtrate  is  now  taken 
and  the  same  volume  of  N/\0  sulphuric  acid  is  added  as 
the  volume  of  N/IO  ferrocyanide  used  in  the  previous 
titration.  A  quantity  of  sodium  sulphate  is  now  added, 
and  the  mixture  warmed  slightly  for  a  short  time.  In 
this  way  all  the  lead  is  precipitated  as  sulphate  and  the 
organic  acids  liberated.  These  are  now  readily  estimated 
by  the  addition  of  phenolphthalein  and  titration  with 
A'/IO  potassium  hydroxide. 

It  is  clear  that  this  method  will  estimate  certain  acids 
only,  and  where  further  information  is  required  the  lime 
water  method  may  be  found  useful  in  addition.  The 
method  has  so  far  given  promising  results,  but  the  authors 
do  not  yet  urge  it  as  thoroughly  tested  on  all  classes  of 
liquors.  They  hope,  however,  to  continue  their  investiga- 
tions in  this  direction  and  state  the  method  in  a  form 
convenient  for  general  application. 

It  is  recognised  in  the  analysis  of  tanning  materials  that, 
apart  from  basic  lead  solutions,  the  only  general  reagent 
for  the  complete  precipitation  of  all  tannins  is  hide  powder, 
and  the  authors  have  also  ia  consideration  the  use  of  hide- 
powder  in  removing  tannins  for  the  determination  of  the 
acidity  of  liquors.  This  has  previously  been  suggested 
in  the  so  called  "  zinc  oxide  and  hide-powder  method," 
but  in  such  an  absurd  form  as  scarcely  to  deserve  criticism. 
Hide- powder  does  not  completely  absorb  all  hydroxy- 
compounds,  and  will  doubtless  remove  some  of  the  free 
acid,  but  it  might  be  possible  to  so  fix  the  conditions  that 
a  correction  might  be  applied  for  this.  A  possible  method 
also  is  to  add  to  the  tannin  infusion  hide-powder  prepared 
as  for  analysis  by  the  basic  chloride  shake  method,  and 
after  agitation  to  titrate  the  free  acids  in  solution  without 
removing  the  hide-powder,  just  as  described  by  one  of  the 
authors*  for  the  determination  of  free  acid  in  fresh 
hide-powder.  The  authors  are  also  making  experiments 
on  these  lines  and  hope  shortly  to  publish  their  results. 


Discussion. 

Prof.  H.  R.  Procter  said  the  lime  water  method  was 
the  only  one  at  all  largely  used  in  practice.  The  problem 
was  theoretically  a  very  interesting  one  as  tanning 
materials  contained  all  sorts  of  acids,  pseudo  and  semi- 
acids,  and  substances  which  set  free  hydrogen  ions.  A 
result  depended  very  much  on  the  indicator  used.  He 
thought  the  use  of  lead  oxide  might  in  the  future  have 
other  developments  besides  that  of  the  estimation  of 
acidity.  It  might  be  applied  as  a  means  of  estimating 
tannins,  although  he  did  not  think  it  would  ever  supplant 
the  hide  powder  process. 

Mr.  F.  W.  Richardson  asked  whether  precautions  had 
been  taken  to  prevent  contamination  with  carbonates,  of 
the  caustic  potash  used  in  the  titration.  Aqueous  solutions 
of  caustic  potash  or  soda  were  so  liable  to  absorb  carbonic 
acid  gas  from  the  air  that  he  thought  it  would  be  advisable 
to  use  alcohol  for  the  solution  of  the  alkali. 

Mr.  W.  B.  Hill  said  he  could  confirm  the  authors' 
stat>ement  a-s  to  the  unreliability  of  the  quinine  or  charcoal 
methods.  He  had  been  compelled  in  piactice  to  fall  back 
on  the  lime  water  method. 

Mr.  H.  G.  Bennett,  in  reply,  stated  that  he  was  quite 
satisfied  that  the  caustic  potash  used  was  pure.  If  the 
solution  was  made  up  properly  with  fresh  and  pure 
caustic  potash  and  care  taken  to  avoid  too  much  contact 
with  the  atmosphere  there  was  no  danger  from  this  source,  i 
The  use  of  acetone  or  alcohol  as  solvent  might  cause  | 
difficulties  in  the  end  point  as  these  substances  were 
liable  to  affect  indicators.  This  was  probably  often  the 
ca-sc  to  a  certain  extent  when  they  were  used  in  the 
technical  analysis  of  oils  and  fats.  Prof.  Procter  had 
suggested  the  employment  of  sulphuretted  hydrogen  in 
place  of  sulphuric  acid  for  the  removal  of  excess  of  lead 
salts,  but  this  had  not  vet  been  tested. 


•  Bennett,  this  J.,  1007,  45  j. 
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Patents. 
Measuring,   recording,   and  indicating  the  temperature  of 

industrial  furnaces  or  the  like  ;    Apparatus  for . 

J.    E.    Symonds,    West    Drayton.     Eng.    Pat.    27,064, 
Nov.  28,  1906. 


A  DIFFERENTIAL  thermometer  of  the  form  shown  in  the 
figure  has  the  two  bulbs,  b,  ij,  filled  with  an  inert  gas,  and 
the  U-tube  connecting  them  filled  with  a  liquid  which 
is  capable  of  conducting  electricity.  Four  or  more 
platinum  wire  contacts,  0,  1,  2,  3,  are  fused  through  the 
glass  as  shown.  Two  small  flattened  bulbs,  c,  c^,  of 
inequal  volumes  are  provided  to  ensure  that  the  vohime 
and  pressure  of  the  gas  on  either  side  of  the  liquid  are 
equal  when  the  working  end  of  the  liqiiid  is  between  the 
contacts,  2,  and  3,  in  order  that  the  thermometer  may 
remain  unaffected  by  a  rise  in  the  temperature  of  the 
surrounding  air.  The  heat  radiated  from  the  furnace,  is 
concentrated  upon  the  bulb,  b,  by  a  mirror  or  lens,  and 
the  contacts  are  connected  to  external  cii-cuits  which 
include  a  battery  and  electro-magnets.  When  the 
contacts  are  closed  by  the  movement  of  the  Uquid 
column  due  to  the  expansion  of  the  gas  in  the 
bulb,  b,  by  the  heat  from  the  furnace,  their  respective 
electro-magnets  are  energised  and  operate  either  a  pen 
recording  on  a  di'um,  or  else  light  electric  lamps,  or  ling 
a  bell.  A  constriction  or  tap  is  placed  at  either  end  of 
the  fluid  column  at  d,  or  d^,  to  prevent  the  liquid  getting 
into  the  bulbs  when  the  apparatus  is  moved  about  from 
place  to  place,  but  they  do  not  interfere  with  the  motion 
of  the  fluid  when  the  thermometer  is  in  use. — W.  H.  C. 

Regenerative  furnaces.     F.  Brocke,  Ulm  on  the  Danube, 

Germany.     Eng.   Pat.  5137,  March  2,   1907. 
See  Fr.  Pat.  375,361  of  1907  ;  this  J.,  1907,  918.— T.  F.  B. 


Apparatus    for .     B. 

Eng.  Pat.  5189,  March  4, 


Mixing    liquids    and    gases ; 

Leuschnei,  Dresden,  Saxony. 

1907. 
The  liquid  and  the  gas,  both  under  pressure,  enter  the 
mixing  chamber  through   obliquely  inclined   slots  which 
cause  the  jets  of  liquid  and  gas  to  enter  in  opposed  directions 
to  ensure  a  perfect  mixture. — W.  H.  C. 


Whisking,  churning,  and  mixing  liquid  or  semi-liquid  and 
pasty  or  dry  powdery  matters  and  compounds  ;  Machines 

for  use  in  .     H.   Grunow,  Middlesex.     Eng.   Pat. 

8640,  AprU  13,   1907. 

Stibeers  or  beaters  are  arranged  on  arms  which  project 
from  a  vertical  or  horizontal  shaft.  The  mechanism  is 
rotated  in  a  vessel  so  that  not  only  does  the  apparatus 
rotate  as  a  whole,  but  each  stirrer  also  rotates  on  the  arm 
on  which  it  is  mounted.  The  material  is  constrained  to 
keep  in  the  path  of  the  beaters  by  the  shape  of  the  bottom 
of  the  vessel  which  conforms  to  their  outline  and  by 
wings  which  extend  above  them. — W.  H.  C. 

Freeing  gases  from  solid  or  liquid  particles  vnth  which  they 

are    charged ;     Process    and    apparatus    for .     F. 

Sepulchre,  Liege,  Belgium.  Eng.  Pat.  13,510,  June  11, 
1907. 
The  gases  are  forced  or  drawn  at  a  high  "  rectilinear  " 
speed  down  a  vertical  pipe,  at  the  bottom  of  which  a  cone 
causes  them  to  take  the  form  of  a  nan-ow  annular  stream. 
This  issues  from  the  bottom  of  the  tube  at  a  high  velocity, 
and  strikes  against  the  surface  of  a  layer  of  liquid 
into  which  an  outer  tube,  surrounding  the  lower  part  of 
the  vertical  tube,  projects.  The  solid  or  liquid  particles 
are  projected  beneath  the  surface  of  the  liquid,  and  the 
purified  gas  escapes  tlu'ough  the  outer  tube. — W.  H.  C. 

!  Filters  ;     Liqtiid    . 

L.  Wolff,  Be,  lin.  Eng. 
Pat.  13,585,  June  12, 
1907.  Under  Int. 
Conv..  Feb.  9,  1907. 

The  filtering  medium 
forms  the  bottom,  d,  of 
one  or  more  removable 
irmer  casings,  c,  arranged 
within  the  outer  vessel, 
b.  By  this  arrangement, 
the  filtering  medium 
which  is  attached  to 
the  inner  casing  by  any 
suitable  means,  e.g.,  by 
pressure,  can  be  easily 
changed.  A  removable 
container,  g,  in  which 
filtering  material  may  be 
placed,  is  so  disposed 
in  the  outer  casing  as 
to  loosely  engage  the 
bottom  of  the  inner 
casing. — R.  L. 

Separation  of  one  or  more  vapours  from  mixtures  of  vapour 

and  gas  ;    Process  for  the .     P.  L.  Meurs-Gerken, 

Steglitz,  Germany.  Eng.  Pat.  14,097,  June  18.  1907. 
The  separation  of  any  desired  vapour  from  a  mixture  of 
vapour  and  gas  is  eftected  by  so  adjusting  the  dew-point 
of  the  mixture  that  only  the  desired  vaj)our  shall  separate 
at  a  predetermined  temperature.  This  adjustment  is 
effected  by  mtroducing  another  jiortion  of  gas  into  the 
mixture.  This  gas  is  previously  brought  to  .such  a  suit- 
able condition  of  temperature  and  prcs.suie  that  while  the 
total  pres.surc  of  the  mixture  remains  constant,  the  partial 
pressure  and  consequently  the  dew-point  of  tiie  vapour 
it  is  desired  to  separate  is  adjusted.  A  portion  ot  the  s<imo 
eas  previously  dried  and  heated  may  be  employe<i. 
^      ^  ^  —  W.  H.  C. 

Diffusion  apparatus.     F.  Closs,  Stuttgart,  Germany.     U.S. 

Pat.  868,328,  Oct.  15,  1907. 
Sbb  Fr.  Pat.  364,223  of  1906 ;    this  J.,  1906.  898.— T.  F.  B. 
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Drying  apparatug.     J.    A.   Just,    Syracuse,    N.Y. 

Pat.  SlW.440.  Oct.  15.  UH)7. 
Th«  liquid  to  bo  dried  i.-«  fed  on  to  tbc  suifacc.-*  of  two 
hollow  driiins  mountoti  horizontally  so  as  to  rotate  in 
close  proximity  to  one  another.  One  of  the  drums, 
or  l>oth  of  them,  is  perforatetl.  Hot  dry  air  imder  pressure 
is  forced  into  the  drums,  and  pas.-*es  througli  the  per- 
forations and  through  the  liquid  on  the  outside. — \V.  P.  S. 

DigiiUation  and  recti fifaiian  apparatus  ;  Segment  or  tray 
witk  multiple  and  methodical  circulation  for  the  colvmns 

of .     E.  A.  Barbet.     Fr.  Pat.  379.037,  Aug.  '28,  190G. 

The  segments  composing  the  column  are  rectangular  in 
shajie  and  are  divided  into  a  number  of  compartments 
by  vertical  j>artitions  of  about  half  the  height  of  the 
segment  and  which  extend  from  side  to  side.  Each 
partition  has  an  overtlow  slot,  or  weir,  which  is  succes- 
sively of  less  height  as  its  position  recedes  from  that  of 
the  overtlow  from  the  segment  above.  The  level  of  the 
liquid  in  each  division  is  constant,  and  the  hoods  or 
caps  covering  the  vaj^KJur  pipes,  of  which  there  are  several 
in  each  comjwrtment.  are  so  arranged  that  they  are 
immersed  to  a  constant  depth  in  the  liquid  which  con- 
denses and  tills  the  divisions.  The  liquid  overflows  from 
the  segment  above  into  one  end  of  the  division  at  one 
side  of  the  segment,  circulates  in  a  zig-zag  manner  tlirough 
the  divisions,  and  overflows  from  the  end  of  the  last 
division  into  the  segment  below. — W.  H.  C. 

Evaporator;     Multiple     effect     .         E.    A.     Barbet. 

Fr.  Pat.  379,115,  Aug.  30,  1906. 
Each  eflfect  or  unit  of  the  apparatus  is  composed  of  a 
tubular  heater  and  a  separator.  The  length  of  the  tubes 
IS  greater  than  in  the  ordinary  form  of  apparatus,  and 
the  mixture  of  vapour  and  liquid  passes  from  the  heater 
to  the  separator  where  they  are  separated,  and  any  salts 
formed  are  deposited  and  withdrawn.  The  tubes  being 
long  and  narrow,  the  circulation  is  very  rapid,  the  liquid 
rising  in  the  tubes  and  returning  through  the  separator. 
A  spare  tubular  heater  is  provided  which  can  be  coupled 
to  any  of  the  separators  in  the  place  of  its  own  heater. 
When  it  is  necessary  to  clean  out  the  tubes,  the  spare 
heater  is  connected  in  the  place  of  the  ordinary  one,  and 
after  the  cover  of  the  heater  has  been  removed,  the  tubes 
<an  be  bru.shed  out  without  stopping  the  work  of  the 
rest  of  the  apparatus. — \V.  H.  C. 

Evaporator.  T.  Suzuki.  Fr.  Pat.  378,978,  June  18,  1907. 
\  KESEBVOIR  is  Connected  to  a  vaporising  chamber, 
piared  above,  by  a  .steam-heated  tubular  heater  which 
i*  it.><elf  .surrounded  bj-  an  annular  chamber  forming  a 
secondary  evaporator.  The  liquid  is  forced  upwards 
through  the  tulxs  of  the  heater  by  a  helical  screw  situated 
ia  the  lower  reservoir,  and  after  becoming  heated,  it 
cnt^rit  the  va|iorising  chamber  in  a  violent  manner.  The 
TBfwur  pa«.MCs  on  to  a  condenser,  and  the  liquid  and 
•pray,  the  latter  being  stopped  by  a  baffle-plate,  flow 
into  the  swondary  evafjorator  where  they  undergo  a 
•ecood  beating.  The  vapour  |»roduced  here  passes 
throagh  the  up|»er  j»art  of  the  main  vaporising  chamber 
to  the  condenser,  and  the  liquid  flows  back  to  the  lower 
reserroir. — W.  H.  C. 

KiIhji  tor  calcining   pvlvtndent    or    granular   Hulmtances  ; 

RiAary  gaJifirrd .     E.    Ooblx-.     Fr.    Pat.   378,701, 

June  II,  IJK>7.     Undi-r  Int.  Conv.,  June  23,  190(5. 
The    pulverulent    iir   granular   substance    to    Ik;   calcined 
paAoea    first    down    through   a   rotating,    inclined,    drying 
cylinder,  then  thiough  an  inclined  calcining  cylinder,  and 
'        '       '  '  iikAi-t,   which   may  consist  of  either  a 

■    or   a   fixed    vertical   chamUr.      Within 
'  -       ...iidcr,    which    fommunicates   at   its   upjH-r 

■'  '■     '  '  hirnney  and  at  its  lower  end  rfceives  the  hot 

►  ''k'  from  the  calcining  rylinder,  extend  s*;vcral 

1  u   of»*rn   at   their  upjKT  ends  into  a  rtommon 

'  r.     Thf  MuUtance  to  l*e  treated  is  delivered 
"  the  arrangement    U;ing  such   that   the 

*    ■  "   "nly  emaix:   from   them   at  the  lower 

'''''•  - ''   prevented  from  crmdensing  ujton   the 

in<<.tning  coid  jiuWance.  The  vajwur  paswis  back 
through  the  tniier  cylinder  to  the  chimney,  along  with 


the  hot  gases  from  the  calcining  cylinder.  The  latter 
opens  at  its  lower  end  into  a  chamber  wherein  producer 
gas  and  hot  au-  (obtained  from  the  cooler)  mingle  and 
burn,  the  gas-flues  being  so  disposed  as  to  impart  a 
g3'ratory  movement  to  the  buniing  mixture  as  it  enters 
and  flows  up  through  the  cylinder.  The  calcined  sub- 
stance falls  tlirough  the  combustion  chamber  into  the 
fixed  or  rotary  cooler,  through  which  is  drawn  the  air 
required  for  the  combustion  of  the  gas. — H.  B. 

Liquefaction  and  separation  of  gases  of  low  boiling  point  ; 

Apparatus    for     .      G.     Hildebrandt.      Fr.     Pat. 

378,918,  June  17,  1907. 
Those  parts  of  the  apparatus  which  serve  for  the  lique- 
faction, rectification,  or  distillation  of  the  gases  are 
constructed  of  a  material  which  is  a  bad  conductor  of 
heat,  strengthened  by  metallic  bands  ao  as  to  withstand 
the  pressure  required.  The  object  of  this  method  of 
construction  is  to  reduce  the  undesired  transfer  of  heat 
from  the  air  to  the  cold  gas. — W.  H.  C. 


II.— FUEL,   GAS,  AND   LIGHT. 

Carbon  bisulphide  ;  Determination  of in  a  mixture  of 

benzene  and  carbon  bisulphide.  E.  P.  Harding  and 
J.  Doran.  J.  Amer.  Chem.  Soc,  1907,  29,  1476—1480. 
Test  experiments  with  mixtures  of  pure  carbon  bisul- 
phide and  benzene  showed  that  the  following  simple 
method  gives  accurate  results.  From  the  mixture  of 
carbon  bisulphide  and  benzene,  the  former  is  separated 
in  the  form  of  an  aqueous  alcoholic  solution  of  potassium 
xanthate  according  to  the  method  described  by  Johnson 
(this  J.,  1906,  955).  An  aliquot  portion  of  the  xanthate 
solution  is  then  acidified  with  acetic  acid,  treated  with 
excess  of  a  standard  solution  of  cupric  acetate  in  acetic 
acid,  and  filtered.  After  washing  the  precipitate,  the 
filtrate  is  treated  with  potassium  iodide,  and  the  free 
iodine  titrated  with  thiosulphate.  A  control  titration  is 
also  made  with  a  separate  portion  of  the  cupric  acetate 
solution.  The  precipitated  copper  xanthate  has  the 
composition,  (CS.0C2H5S)2Cu. — A.  S. 

Carbon   bisulphide   in   illuminating  gas ;  Technical  deter- 
mination   of .     E.    P.    Harding    and    J.    Doran, 

J.  Amer.  Chem.  Soc,  1907,  29,  1480—1482. 
The  gas  is  passed  first  through  a  meter,  then  through 
caustic  potash  solution  (sp.  gr.  1-27)  for  absorption  of 
the  carbon  dioxide  ;  it  is  next  dried  by  passing  it  through 
concentrated  sulphuric  acid,  and  then  led  through  a 
solution  of  caustic  potash  in  absolute  alcohol.  The  carbon 
bisulphide  is  absorbed,  with  formation  of  potassium 
xanthate,  and  the  latter  is  treated  as  described  in  the 
preceding  abstract. — A.  S. 

Patents. 

Artificial  fuel;  Manufacture  of .     H.   S.    Robertson 

and  J.  R.  Graham,  Walthamstow.  Eng.  Pat.  20,281, 
Sept.  12,  1906. 
Tar,  crude  naphtha,  or  other  tarry  substance  is  mixed 
with  a  hydrocarbon  oil,  such  as  petroleum  or  Texas  oil, 
at  a  temperature  not  above  120°  F.  ;  after,  say,  24  hours' 
standing,  the  solid  precipitate  is  separated  from  the  thin 
fluid  and  "  dried  "  to  a  pulverulent  mass  at  a  temperature 
not  above  100°  F.  The  thin  fluid  is  heated  with  about 
half  its  weight  of  resin,  to  form  a  thick  .syrupy  mass, 
which  is  u.sed  subsequently  as  a  binder,  either  with  or 
without  the  addition  of  tarry  matter  and  a  little  common 
salt.  Any  combustible  waste  material,  such  as  coal 
washings  or  sewage  sludge,  is  reduced  to  a  dry  ])owder 
and  mixed  with  a  small  proportion  of  the  dried  pulveru- 
lent j)recipitate  mentioned  above  ;  to  this  mixture  is 
added  a  suitable  small  proportion  of  the  binder,  and 
after  incorporation,  the  product  is  formed  into  briquettes 
as  usual. — H.  B. 

Fuel;    Artificial .     The   Fuel    Patents   Synd.,    Ltd. 

Fr.   Pat.   378,884,  Juno   15,   1907.     Under  Int.   Conv., 
July  28,    1W)«. 

See  Eng.  Pat.  17,069  of  1906  ;  this  J.,  1907,  676.— T.  F.  B.  i 
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Artificial  fuel  and  coke  ;  Production  of .     Robgrey  and 

Co.,  Ltd.     Fr.  Pat.  378,941,  June  18,  1907. 

See  Eng.  Pat.  20,281  of  1906 ;   preceding.— T.  F.  B. 

Peai  ;  Process  for  treating .     C.  U.  Greeley.    Fr.  Pat. 

379,206,  June  25,   1907. 

See  U.S.  Pat.  863,385  of  1907  ;  this  J.,  1907, 1001.— T.  F.  B. 

Combustibles   agglomerated   by   means   of   resin ;    Process 

and    appnrai^cs    for    the    transformation    of .     G. 

Dupuy.     Fr.  Pat.  379,231,  June  25,  1907. 

Fuel  which  has  been  agglomerated  by  means  of  resin  is 
converted  into  a  sniokeless  combustible  by  subjecting  it, 
in  a  closed  vessel,  to  the  action  of  a  current  of  hot  gas  such 
as  superheated  steam,  whereby  the  volatile  constituents 
of  the  resin  are  carried  off  without  any  risk  of  ignition, 
the  closed  vessel  being  heated  on  the  exterior  by  the  hot 
gases  from  the  steam-superheating  furnace.  Various 
forms  of  apparatus  for  carrying  out  the  process  are 
described. — H.  B. 

Hydrocarbon   oils ;     Combustion   of  .     G.    C.    Keith, 

Dulwich.     Eng.   Pat.  22,122,   Oct.   6,   1906. 

The  oil  is  injected  into  the  combustion  chamber  by  means 
of  an  equal  quantity  (weight)  of  steam,  preferably  under 
high  pressure,  and  only  such  a  quantity  of  air  or  oxygen  as 
is  sufficient  to  support  combustion  is  admitted  into  the 
chamber.  The  latter  consists  of  a  comparatively  small, 
partly  covered  brick  compartment  with  perforated  sides. 

— R.  L. 

Oils  ;    Production  of  for  iise   in   explosion  motors. 

H.   H.   Lake,  London.     From  Riitgerswerke  Akt.-Ges., 
Berlin.     Eng.  Pat.  27,629,  Dec.  4,  1906. 

An  oil  for  explosion  motors  #  is  prepared  by  mixing 
benzol  with  a  coal  tar  distillate  boiling  between  100°  and 
230"  C.  and  free  from  acids  and  bases.  This  fraction  of 
the  crude  tar  oils  is  subjected  to  a  process  of  systematic 
washing  with  bases  and  acids,  and  is  then  distilled  with 
the  aid  of  steam  and  in  the  presence  of  desulphurising 
substances  such  as  lead  acetate.  An  addition  of  30,  50, 
60  or  85  per  cent,  of  this  product  to  commercial  benzol 
has  been  found  to  yield  a  suitable  fuel  for  combustion 
under  7,  10,  12,  and  15 — 20  atmospheres  compression 
respectively. — R.  L. 

Hydrocarbon  liquid  for  explosion  motors  and  applicable 
also  for  heating,  lighting,  and  like  purposes.  G.  T. 
B.  Cobbett,  London.  Eng.  Pat.  12,606,  May  31,  1907. 
Under  Int.  Conv.,  March  15,  1907. 

See  Fr.  Pat.  375,735  of  1907  ;  this  J.,  1907,  957.— T.  F.  B. 

Gas-furnaces  ;  Regenerative .     F.  C.  Siemens,  London. 

Eng.  Pat.  13,620,  June  12,  1907. 

The  valves  at  the  ends  of  the  furnace  described  in  Eng. 
Pat.  14,947  of  1906  (this  J.,  1907,  12),  are  simultaneously 
reversed  in  the  following  manner.  The  two  levers  from 
which  the  valves  are  suspended  have  one  end  of  each 
lengthened  and  attached  to  an  endless  chain  which  passes 
Over  rollers  and  around  a  chain  wheel.  By  turning  this 
wheel  in  one  direction,  or  the  other,  the  two  levers  are 
tilted  in  opposite  directions,  and  the  valves  are  simul- 
taneously reversed.  The  air-reversing  valve  is  also 
operated  by  the  same  movement  of  the  chain  which  is 
attached  to  an  arm  or  lever  projecting  from  the  valve- 
box.— W.  H.  C. 

Furnace  with  inclined  cx>mpartments  for  the  distillation 
of  coal.     H.  Ries.     Fr.  Pat.  379,113,  June  21,   1907. 

In  the  furnace  described,  the  space  between  the  chambers 
is  expanded  upwards  into  the  vault  into  an  enlargement 
which  serves  to  collect  the  gas,  and  into  which  the  shoot 
for  filling  the  chambers  opens.  By  means  of  channels 
arranged  in  the  roof  of  the  chambers,  a  portion  of  the  heat- 
ing gases  is  directed  over  the  lower  and  middle  parts  of  the 
inclined  chambers,  whilst  the  upper  parts  aie  not  heated 
in  this  way,  and  thus  intense  heating  of  the  gas-collecting 
space  is  avoided.  Channels  for  the  heating  ga.scs  are 
arranged  in  the  back  wall  of  the  chambers,  and 
communicate  with  the  lateral  channels  nearest  to  them. 


and  in  this  way  the  back  of  the  chambers  is  well  heated, 
and  complete  distillation  of  the  contained  material  is 
insured.  The  chambers  are  supported  in  the  direction 
of  theii  length  by  vertical  columns,  and  rest  on  massive 
blocks  which  form  lateral  projections  ;  the  wall  which 
separates  the  channels  for  the  heating  gases  and  for  air 
ends  immediately  below  the  projections  of  the  blocks, 
so  that  the  zone  of  combustion  of  the  heating  gases  is 
situated  below  the  walls  of  the  chambers,  in  the  space 
bounded  on  each  side  by  the  blocks. — W.  C.  H. 

Gas    from    garbage    or    similar    gas-producing    material; 

Compositions  for  use    in  the  production  of  .     L.  G. 

Harris,    Canning,    Nova    Scotia.     Eng.     Pat.    22,028, 
Oct.  5,  1906. 

Equal  weights  of  a  metallic  sulphate,  preferably  ferrous 
sulphate,  caustic  potash  and  caustic  lime  are  thoroughly 
mixed  together  with  a  suitable  quantity  of  hot  water, 
and  a  farinaceous  substance,  e.g.,  flour.  After  cooling, 
crude  petroleum  is  added  to  the  mixture,  and  the  com- 
position is  finally  mixed  with  or  sprinkled  upon  kitchen 
garbage  or  similar  material,  and  the  latter  subsequently 
distilled  in  a  suitable  retort. — R.  L. 

Gas-producer.     M.   V.   B.   Smith,  New  York.     U.S.  Pat. 
868,026,  Oct.   15,   1907. 

The  top  of  the  combustion  chamber  of  the  producer 
is  in  direct  open  communication  with  a  substantially 
horizontal  conduit.  Lengthways  within  this  conduit  is  a 
rotary  coking  chamber,  which  opens  directly  into  the 
conduit  at  its  upper  end,  and  at  its  lower  end  is  in  direct 
communication  with  the  combustion  chamber.  Means 
are  provided  for  supplying  fresh  material  to  the  upper  end 
of  the  coking  chamber,  and  for  regulating  the  supply  in 
accordance  with  the  speed  of  rotation  of  the  latter. 
There  is  also  a  supplemental  discharge  opening  from  the 
combustion  chamber,  arranged  at  a  point  below  its  upper 
end,  and  below  the  normal  level  of  the  fuel  contained 
in  it,  whereby  gases  evolved  in  the  lower  part  of  the 
combustion  chamber  may  be  discharged,  substantially 
free  from  gases  evolved  at  a  point  above  the  level  of  the 
fuel.— W.  C.  H. 

Illuminating  gas ;    Process   of   preparing   .     W.    H. 

Gartley,  Assignor  to  The  United  Gas  Improvement  Co., 
Philadelphia,  Pa.  U.S.  Pat.  868,603,  Oct.  15,  1907. 
The  gas,  on  its  way  to  the  distribution-mains,  is  gradually 
cooled  from  the  temperature  at  which  relatively  higher- 
tension  vapours  cannot  remain  in  liquid  form,  to  a  tem- 
perature corresponding  with  that  in  the  mains.  The 
condensation  products  of  the  hydrocarbon  vapours  are 
made  to  drop  from  cooler  to  hotter  zones  and  thus  a 
continuous  return  of  the  high-tension  vapours  to  the  gas 
is  secured,  during  its  progressive  cooling.  The  relatively 
low-tension  hydrocarbons  which  would  condense  in  the 
mains,  are  removed  from  the  hottest  zone,  which  is  also 
superheated  in  order  to  vaporise  the  last  traces  of  relatively 
high-tension  hydrocarbons. — W.  C.  H. 

Gas  ;    Process  of  making .     D.  A.  Short,  Cincinnati, 

Ohio,  Assignor  to  E.  F.  Spencer,  Dayton,  Kv.,  and  to 
A.  Reid,  College  Hill,  Ohio.  U.S.  Pat.  868,710.  Oct.  22, 
1907. 
Producer  gas  is  passed  directly  from  the  generator 
around  retorts  containing  coal,  and  then,  without  igniting 
it,  through  the  flues  of  a  steam  generator  in  order  to 
utili.se  the  remaining  heat.  The  producer  gas  is  after- 
wards mixed  with  the  gas  distilled  from  the  coal  in  the 
retorts,  and  the  mixture  distributed  for  use.  The  coke 
from  the  retorts  is  used  to  feed  the  producer. — W.  H.  C. 

Combustible    gases ;      Producing    and    distributing . 

M.    V.    B.    Smith,    New    York.      U.S.    Pat.    868,717. 

Oct.  22,  1907. 
An  automatically  fed  producer  is  supplied  with  a  regulated 
quantity  of  air  tlirough  a  "  wind- box  "  situated  below 
the  grate.  The  gas  which  issues  from  the  j)riiducei  is 
first  i)assed  through  a  cooler  and  then  into  a  ini.xing 
chamber  where  a  further  (|uantity  of  air,  |)roportional  to 
that  sup])lic<l  to  the  producer  is  added.     The  mixture  is 
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conveyed  by  a  main  to  the  points  where  it  is  to  be 
and  is  there  pasisod  first  through  a  safety  device  to 
pfwrnt  eiplosions  or  back  tiring. — W.  H.  C. 

G€u-produetrs.     H.  Briiner.     Fr.  Pat.  378,808,  April  11, 

1907. 
Thk   inventor  claims  a  suction  gas-producei,   the  com- 
bustion chamber  of  which  is  entirely  surrounded  by  an 
annular  boiler. — W.  C.  H. 

Gas  producer.     B.  Junquera.     Fr.  Pat.  379,246,  June  26, 

1907. 
Co.u,  is  fed  into  the  upper  end  of  a  slightly-inclined 
rotary  cylinder,  about  15 — 20  m.  long,  which  is  lined  with 
refractory  material,  the  latter  having  a  ribbed  surface 
at  the  middle  part  of  its  length.  The  lower  end  of  the 
cylinder  communicates  with  a  fixed  conical  tube,  con- 
stituting a  furnace  for  pulverised  coal,  similar  to  that  of  a 
rotary  cement  kiln.  A  blast  of  hot  aii  in  excess,  with  or 
without  steam,  is  supplied  to  the  pulverised  coal,  and  the 
gaseous  products  of  combustion,  on  passing  upwards 
through  the  coal  which  is  tumbling  about  in  the  rotating 
cylinder,  effect  the  progressive  distillation  and  combustion 
of  the  fuel,  with  formation  of  producer  gas.  An  outlet 
for  the  volatile  and  gaseous  products  is  provided  at  the 
higher  end  of  the  cylinder,  whilst  at  the  lower  end  the 
ashes  are  discharged  tlirough  a  shoot  into  a  water-sealed 
ash-pit.  the  steam  rising  from  which  enters  the  rotary 
cylinder.  When  the  apparatus  has  been  put  in  operation, 
the  fixed  furnace  may  be  supplied  with  part  of  the  gas 
generated,  instead  of  with  pulverised  coal. — H.  B. 

Illuminating  gas ;    Manufacture  and  purification  of . 

G.  Duncan  and  W.  Hardie,  North  Shields.     Eng.  Pat. 

29.291,  Dec.  22,  1906. 
Fob  the  removal  of  naphthalene  from  coal  gas,  a  solvent, 
consisting  of  a  mixtm-e  of  liquid  hydrocarbons  of  the 
methane  and  olefine  series,  is  prepared  by  distilling 
c&nnel  coal,  shale  or  the  like  at  a  low  temperature  (500° 
to  900°  C).  collecting  the  liquid  hydrocarbon  product, 
distilling  the  latter,  and  collecting  the  fraction  having  a 
density  below  0'840,  and  finally  subjecting  the  latter  to 
fractional  distillation  so  as  to  obtain  a  fraction  having  a 
density  of  from  0-794  to  0-800.— H.  B. 

EUetric  conductors  ;   Method  of  and  means  for  sealing 

I'nio  or  through  glass  or  like  vitreous  material.  C.  O. 
Bastian  and  G.  Calvert,  London.  Eng.  Pat.  19,709, 
Sept.  4,  1906. 

Is  order  to  provide  incandescence  lamps  and  the  like  with 
leading-in  wires  of  pure  copper  or  copper  alloy,  the  wires 
are  dinped,  at  the  parts  which  are  to  come  into  contact 
with  the  glas.s,  into  fused  lead  chloride,  or  other  suitable 
foaed  metallic  salt.  The  coated  wire  is  then  inserted  into 
the  stem,  which  is  pinched  over  it  to  form  a  seal  in  the 
nsnal  way. — H.  B. 

Pladic  mass  from  tungsten  compounds  ;    Manufacture  of 

a  .     Siemens  and  Halske  Akt.-Ges.,  Berlin.     Eng. 

Pat.  11,716,  May  18,  1907.  Under  Int.  Conv.,  May  19, 
1906. 

8e«  Fr.  Pst.  379,069  of  1907  ;   following.— T.  F.  B. 

Tunqiden  compounds  ;    PrrjCfjis  for  obtaining  plastic  masses 

by  means  of  \Jor  filaments].     Siemens  und  Halske 

Akt.-fj«ii.  Fr.  Pat.  379.f)69,  May  15,  1907.  Under 
Int.  Conv.,  May  19,  1906. 
A  H0LCTI05  of  the  hydrate  of  tungstic  acid  in  ammonia 
i»  \x'\\eii  until  cryHtallisation  begins.  The  crystals  are 
then  heat^l  foi  a  certain  time  up  to  25^^  C.  and  then  boiled 
in  WKler  to  obtain  a  plastic  and  tenacious  mass,  which 
can  h^  (irc«Med  out  through  suitable  orifices  in  the  form 
of  thr»?adj»  —  W.  C.  H. 

PlaMic    rnass    [for   detiric    lamp    filaments] ;     Process    of 

preparing  a with  compf/undj<  of  tungsten.     Siomf-ns 

and   HaUke  A.-G.     Fr.    F'at.   378.743.  June   13,    19<J7 
Undf-r  Int.  Conv..  July  21.  HX)6. 
AcTD  tnnr^ntf  of  ammonium  is  heated  in  the  dry  state, 
and  I  r  '.  v<icuo,  at  about  270°  C.  until  no  more 

•"""•'  n Raged.     The    mass   is  then    heated   or 

boOrd  -,w,  »..i.  f .  when  it  yif-lds  a  t'-nacious,  rticky  paste, 


which  may  be  drawn  into  filaments  or  may  be  employed 
as  a  binder  for  a  paste  of  oxides  of  tungsten  used  in  making 
tungsten  filaments. — H.  B. 

Filaments  for  electric  glow  lamps  ;  Manufacture  of  metallic 

.     H.     J.     Haddan,     London.     From     Bergmann 

Elektricitiits-Werke  A.-G.,  Berlin.     Eng.   Pat.   13,986, 
June  17,  1907. 

See  Ft.  Pat.  378,917  of  1907  ;    foUowing.— T.  F.  B. 

Filament ;    Incandescent ,  and  process.     E.  McOuat, 

New  York,  and  H.  W.  F.  Lorenz,  Springfield,  Ohio. 
U.S.  Pat.  869,013,  Oct.  22,  1907. 

The  filaments  are  made  by  dipping  a  core  into  a  liquid, 
carbonisable  binding  material,  in  which  particles  of  finely- 
divided  metal  and  silicon  are  held  in  mechanical  suspen- 
sion ;  the  core  and  its  coating  are  then  subjected  to  the 
action  of  heat,  to  carbonise  the  binding  material  of  the 
coating,  and  to  cause  the  metal  and  silicon  to  combine 
to  form  a  silicide. — W.  C.  H. 


from  difficultly  f risible  metals. 
citats-Werke  Akt.-Ges.  Fr.  Pat. 
1907. 


Bergmann-Elektri-    fl 
378,917,    June    17,    ' 


Electric  lamp  filaments  composed  of  difiScultly  fusible 
metals,  such  as  niobium,  tantalum,  molybdenum,  tung- 
sten, uranium,  titanium,  thorium,  zirconium,  etc.,  are 
made  by  mixing  the  metal,  in  the  form  of  powder,  with  a 
solution  of  ammonium  sulphide  to  yield  a  plastic  mass. 
By  this  method,  any  subsequent  reducing  treatment 
for  the  removal  of  the  binding  material,  is  rendered 
uimecessary. — W.  C.  H. 

III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

Petroleum    from    glycerides ;     Synthetic    preparation    of 

optically -active    .     J.     Lewkowitsch.     Ber.,     1907, 

40,  4161—4162. 

By  distilling  glycerides  in  presence  of  zinc  dust,  a  mixture 
of  hydrocarbons  resembling  crude  pertoleum  is  obtained. 
The  author  applied  this  method  to  the  strongly  optically- 
active  ohaulmoogra  oil  (this  J.,  1904,  669  ;  1905,  741  ; 
1907,  420),  and  obtained,  besides  uncondensable  gases 
with  an  odour  of  petroleum  hydrocarbons,  a  liquid  which 
was  free  from  fatty  acids  and  glycerides.  It  could 
be  almost  completely  distUled  in  a  vacuum  and  had  the 
odour  characteristic  of  the  higher-boiling  fractions  of 
natural  petroleum.  This  artificial  "  crude  petroleum," 
as  also  its  distillates,  were  found  to  be  strongly  dextro- 
rotatory in  chloroform  solution.  These  results  show  that 
optically-active  hydrocarbons  can  be  produced  from 
optically-active  fats,  the  activity  of  which  is  due  exclu- 
sively to  the  configuration  of  their  fatty  acids. — A.  S. 

Petroleum ;    Formation   of .     C.    Neuberg.     Chem.- 

Zeit.,  1907,  31,  961. 

The  author  found  that  the  fatty  acids  formed  in  the 
putrefaction  of  albumin  are  optically  active,  and  suc- 
ceeded in  isolating  dextro-rotatory  caproic  and  valerio 
acids.  Further,  by  distilling  a  mixture  of  oleic  acid  with 
these  optically-active  fatty  acids,  a  dextro-rotatory 
"  petroleum  "  was  produced,  possessing  all  the  charac- 
teristic properties  of  natural  petroleum ;  the  optical 
activity  increased  to  a  maximum  with  rising  specific 
gravity  of  the  "  petroleum,"  and  then  again  became  less. 

Carbon  bisidphidi  ;    Determination  of in  a  mixture 

of  benzene  and  carbon  bisulphide.     E.  P.  Harding  and 
J.  Doran.     See  II. 

PUroleum  industry  of  the  United  States.     Oil,  Paint,  and 
Drug  Rep.,  Nov.  4,   1907.     [T.R.] 
The  official  report  of  the  production  of  petroleum  in 
the  United    States  during    1906  covers  separately  each 
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section  of  the  country  known  as  a  producer,  and  treats 
of  their  respective  yields,  the  value  of  the  output,  the 
cost  of  production,  the  transportation  facilities,  the 
peculiarities  of  the  soil  or  rock  formation  and  the  methods 
of  drilling. 

The  official  estimate  for  1906  gives  the  aggregate  yield 
from  all  fields  as  126,493,936  barrels,  valued  at  $92,444,735, 
an  average  of  73-1  cents  per  barrel,  as  against  134,717,580 
barrels,  valued  at  $84,157,399  in  1905,  an  average  price 
of  only  62-5  cents  per  barrel. 

Attention  is  called  to  the  advance  made  in  the  mid- 
continent  and  Illinois  fields,  where  the  area  has  been 
considerably  extended  and  the  production  proportionately 
increased.  Stress  is  also  laid  upon  the  growth  of  con- 
sumption of  fuel  oil  in  California,  which  during  1906 
exceeded  the  total  production  in  the  State.  Attention 
is  dra\vn  at  the  same  time  to  the  decline  in  the  quota  of 
oil  furnished  from  the  pools  of  the  Coastal  Plain  district 
of  the  Gulf  States,  and  to  the  steady  falling  off  in  the 
daily  average  production  of  the  Appalachian  field. 
Another  feature  of  importance  has  been  the  laying  of 
the  second  pipe  line  from  the  mid-continent  field  to 
Whiting,  Ind.,  and  of  the  building  of  another  across  the 
Isthmus  of  Panama,  which  has  facilitated  to  no  small 
extent  the  delivery  of  California  oil  at  Atlantic  ports. 

Of  the  total  production  of  petroleum,  the  Appalachian 
field  yielded  27,741,472  barrels,  the  Lima-Indiana-Illinois 
field  21,951,711  barrels,  the  mid-continent  field  21,718,648 
barrels,  the  Gilf  field  21,645,425  barrels,  the  California 
field  33,098,598  barrels,  and  other  scattered  districts 
338,082  barrels. 

The  output  of  the  Appalachian  fields  has  decreased 
by  over  8,500,000  barrels  since  1900,  and  this  section 
will  continue  to  tall  off  each  year,  as  there  are  now  left 
few  untested  areas  within  the  limits  of  the  field.  The 
Lima-Indiana-Illinois  field  showed  a  decreased  yield  of 
523,544  barrels,  which  wobld  have  been  still  heavier  but 
for  a  large  new  producing  area  in  Illinois  that  brought 
the  yield  of  this  section  from  181,084  barrels  in  1905  up 
to  4,397,050  barrels  in  1906.  The  mid-continent  field 
has  increased  rapidly  since  1902  and  helped  materially 
to  swell  the  total  United  States  production  of  illuminating 
oil  to  71,749,913  barrels. 

The  Appalachian  field  is  noted  for  oil  of  paraffin  base 
of  the  very  best  quality.  The  Lima-Indiana-Illinois 
field  furnishes  oil  of  paraffin  base,  but  contains  sulphur. 
Oil  from  the  mid-continent  field  has  a  mixed  asphaltio 
and  paraffin  base,  but  the  quality  varies  with  the  section 
of  supply.  The  production  of  the  Gulf  field  has  an 
asphaltic  base,  and  is  particularly  adapted  to  the  manu- 
facture of  lubricants  and  for  fuel  purposes.  Califomian 
oil  has  also  an  asphaltic  base. 

Considerable  space  is  given  to  the  geology  of  the 
different  fields  and  to  the  transportation  facilities  of  each. 
The  several  States  in  which  oil  is  produced  are  described, 
the  respective  yields  and  the  conditions,  geological  and 
otherwise,  which  govern  them  being  given.  These  oil- 
producing  States  are  New  York,  Pennsylvania,  West 
Virginia,  Kentucky,  Tennessee,  Ohio,  Indiana,  Illinois, 
Kansas,  Oklahoma,  Indian  Territory,  Texas,  Louisiana, 
California,   Wyoming,   Colorado,   Missouri  and  Michigan. 

During  1906,  10,290  miles  of  railroad  were  operated 
entirely  by  fuel  oil,  and  868  miles  partially  run  by  the 
same  motive  power.  The  total  consumption  of  oil  for 
the  purpose  aggregated  15,577,677  barrels,  of  which 
California  is  estimated  to  have  furnished  9,563,314  barrels. 
It  is  expected  in  view  of  the  rapidly  increasing  demand 
for  fuel  to  generate  steam  that  the  domestic  consumption 
of  California  fuel  oil  might  within  a  few  years  be  increased 
to  50,000,000  barrels  a  year. 

Asphcdtum  mines  in  Syria.     Mining  World,  Nov.  2,  1907. 
[T.R.] 

The  asphaltum  mines  lie  near  Kferie  village,  30  miles 
northeast  of  the  port  of  Latakia,  on  the  Aleppo  road. 
They  form  part  of  a  hill  900  ft.  in  height  called  Yebel 
Kferie.  At  216  ft.  the  asphaltum  layers  are  found  over  a 
length  of  4,500  ft.,  and  a  thickness  of  seams  of  4,200  ft. 
The  seams  lie  in  a  single  compact  mass  estimated  at  from 
160,000,000  to  200,000,000  tons. 


Patents. 

Tar  from  gaseous  products  of  dry  distillation  ;    Method  of 

eliminating  for  the  purpose  of    producing  acetate 

solutions.     M.    Klar,    Hanover,    Germany.     U.S.    Pat. 
868,347,  Oct.  15,  1907. 

This  method  of  directly  separating  tar  from  distillation 
gases  or  from  pjToligneous  acid,  consists  in  passing  the 
gases,  or  the  pyroligneous  acid,  still  rich  in  tar,  through 
a  series  of  chambers  containing  distillates,  the  temperature 
of  each  chamber  being  progressively  lowered,  and 
arranged  to  correspond  with  the  composition  of  the 
distillate  contained  in  it. — W.  C.  H. 

Anihraccne  of  high  percentage ;  -Process  for  preparing 

from  crude  anthracene.     Act.-Ges.  f.  Anilinfabr.       Ger. 
Pat.  178,764,  Jan.  7,  1906. 

Potassium  hydroxide  is  added  to  melted  crude  anthracene, 
which  is  then  distilled  in  vacuo,  the  anthracene  distilling 
over  being  passed  into  some  solvent  in  which  it  is  soluble 
at  the  temperature  of  the  reaction,  and  from  which  it 
crystallises  on  cooling.  It  is  stated  that  95  to  96  per 
cent,  of  the  anthracene  is  recovered  as  a  product  containing 
95  to  98  per  cent,  of  pure  anthracene. — T.  F.  B. 

Mineral  oils ;    Method  of  deodorising  and  dcsulphu rating 

.     G.    H.    Hellsing,    Raback,   Sweden.     Eng.    Pat. 

9180,  April  19,  1907.     Under  Int.  Conv.,  April  30,  1906. 

See  Fr.  Pat.  377,197  of  1907  ;  this  J.,  1907,  1043.— T.  F.  B. 

Petroleum  or  other  mineral  oils  ;    Process  of  saponifying 

,  and  transformation  of  the  resulting  product  with 

a  view  to  its  application  for  various  purposes.     V.  J. 
Kuess.     Fr.  Pat.  379,148,  June  22,  1907. 

Ten  kilos,  of  an  animal  fat  and  10  kilos,  of  a  saponifiable 
vegetable  substance,  e.g.,  rosin,  are  melted  together  and 
mixed  with  100  litres  of  light  petroleum  (sp.  gr.  about 
0-82).  The  mixture  is  treated  with  a  hot  solution  of 
9  kilos,  of  caustic  potash  in  12  litres  of  water,  and  when 
saponification  is  just  beginning  (after  i — 1  hour),  is 
introduced  into  12  litres  of  water  which  has  been  boiled 
with  3  kilos,  of  boric  acid  or  other  boron  compound,  until 
half  of  the  latter  has  dissolved.  After  2  or  3  days,  the 
mixture  has  solidified,  and  may  then  be  transformed  into 
a  soap,  by  melting  it  at  a  temperature  of  106 — 112°  C, 
and  heating  for  16  hours  with  a  solution  of  10  kilo.s.  of 
caustic  potash  in  60  litres  of  water,  and  1  kilo,  of  boric 
acid. — A.  S. 

U.S.  Pat.  867,704,     Fibrous  Tow.     See  V. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indican.     Part   I.     A.    G.    Perkin   and   W.    P.    Bloxam. 
Chem.  Soc.  Trans.,  1907,  91,  1715—1728. 

Anhydrous  indican  can  be  readily  prepared  by  dissolving 
the  crude  glucoside,  containing  water  of  crystallisation 
(this  J.,  1907,  522),  in  three  parts  of  boiling  absolute 
alcohol,  filtering  the  solution,  if  necessary,  with  the  aid 
of  a  vacuum,  and  then  adding  boiling  benzene  to  the 
hot  liquid  until  a  turbidity  is  produced.  If  the  liquid 
separates  into  two  layers,  a  drop  or  two  of  alcohol  is 
added.  On  cooling,  small  colourless  prisms  of  indican 
separate,  and  the  deposition  is  hastened  by  agitation  ; 
a  yield  of  70  per  cent,  is  obtained.  Anhydrous  indican 
is  somewhat  sparingly  soluble  in  boiling  ahsolutc  alcohol 
and  in  acetone.  On  hydrolysis  with  dilute  acids  in 
presence  of  isatin,  indican  gives  a  quantitative  yield  of 
indirubin,  and  this  reaction  can  be  used  for  the  deter- 
mination  of  indican  (compare  Orchard><on,  Wood,  and 
Bloxam,  this  J.,  1907,  4).  On  hydrolysis  in  presence  of 
oxidising  agents,  however,  it  was  not  found  p(>s.sible  to 
obtain  a  quantitative  yield  of  iiuligotin.  On  boiling 
indican  with  dilute  suljihuric  acid  in  absence  of  air, 
dextrose  is  jirodticcd,  but  the  indoxyl  siniultaneously 
formed  condenses  with  separation  of  brown  amorphous 
substances  and  the  production  of  a  traic  of  indoU-.  The 
brown  product  was  extracted  with   boiling  alcohol,  and 
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th«  solution,  after  concentration,  treated  with  ether. 
The  brown  amorphous  substance  thus  precipitated,  which 
the  authors  name  imioryl-brown,  has  a  percentage  com- 
position ah)  o-it  identical  with  that  of  tJic  chief  constituent 
of  indigo- browii  (this  J.,  H)07,  4l>4)  ;  it  closely  resembles 
the  latter  substance,  but  is  more  soluble  in  alcohol.  This 
tind>  to  conrirm  the  authors'  view  (this  ,1.,  MX)?,  4(>4) 
that  indigo-brown  is  a  derivative  of  indoxyl  aiul  may  be 
formed  as  the  result  of  a  secondary  reaction  during  the 
manufacture  of  indigo  from  the  plant.  (See  this  also  J., 
llRKt.  1100.)— A.  S. 

Patents. 

Colouring  matters  of  the  anthracene  series  ;  Manufacture 

of   .     J.    Y.    Johnson,    London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     Eng    Pat.  4235,  Feb.  20.  1907. 

See  Addition  of  Feb.  22.  1907,  to  Fr.  Pat.  365,920  of  1906  ; 
this  J..  1907,  960.— T.  F.  B. 

Anthracene  dyestufj  and  process  of  making  same.  R.  Bohn, 
Mannheim,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
868.399.  0<n.  15,  1907. 

Sbb  Fr.  Pat.  379.034  of  1907:  following.— T.  F.  B. 

Dyegtuffs  of  the   anthracene   series  ;  Production   of . 

Badi.sohe  Anilin  und  Soda  Fabrik.  Fr.  Pat.  379,034, 
June  20,  1907.  Under  Int.  Conv.,  Nov.  2,  1906. 
When  hydroxj-anthraquinones  or  their  derivatives  are 
treated  with  formaldehyde  and  a  sulphite  in  alkaline 
solution,  new  dyestufiFs  are  obtained  which  are  readily 
soluble  in  water.  E.xample  :  10  kilos,  of  a  10  per  cent. 
paste  of  he.xahydroxyanthraquinone  are  thoroughly  mixed 
with  100  kilos,  of  a  30  pe-  cent,  solution  of  neutral  sodium 
sulphite  and  60  kilos,  of  caustic  soda  (30°  B.).  5 — 6  kilos, 
of  formaldehyde  (30  per  cent.)  are  now  added  and  the 
mixture  heated  for  3  to  5  hours  to  90 — 100°  C.  On  cooling, 
100  litres  of  hydrochloric  acid  (30  per  cent.)  are  added, 
and  the  dycstuff  salted  out.  It  is  obtained  as  a  dark 
brown  powder  soluble  in  water  with  a  bluish-red  colour  ;  it 
gives  a  blue  solution  with  caustic  soda  and  a  violet  one 
with  concentrated  sulphuric  acid,  becoming  led  on 
dilution.  The  dyestuff  produces  very  fast  shades  on 
mordanted  cotton. — J.  C.  C. 

p-Dinminonnthrarufine  and  of  p-diaminochrysazine  ;  Manu- 
facture of  the  monwulphonic  acids  of .     P.  A.  Newton. 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  5841,  March  11,  1907. 

Sm  Fr.  Pat.  376,109  of  1907  ;    this  J.,  1907,  960.— T.  F.  B. 

Indigo ;      Manufacture     of     bromo-derivatives     of     . 

O.  Imray.  London.  From  Soc.  Chem.  Ind.  in  Basle, 
Basle.  Switzerland.     Eng.  Pat.  6105,  .March  13,  1907. 

8e«  Addition  of  .March  18,  1907,  to  Fr.  Pat.  375,514  of 
1907  ;    this  J  .  1907,  961.— T.  F.  B. 

Vat    dyeAtuff*  ;  Manufacture    of [from    indirubin]. 

O.  Imray.  London.  From  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.      Eng.  Pat.  6100,  .March  13,  1907. 

8k«  Addition  to  Fr.  Pat.  372,627  of  1907  ;  this  J.,  1907, 
1135.— T.  F.  B. 

Dy*Muff  ;  PrrtcfJiii  of  m/iking  a  hfdogfn/ited  red .     G. 

Eniri.  .A^'-ignor  to  Sof:.  Chem.  Ind.  in  Basle,  Switzerland. 
U.S.  Pat.  867.714,  Oct.  8,  l!»07. 

A  BED  vat  dyejftuff  is  obtained  by  treating  the  product  of 

r^r!- '  •  -n  of  molecular  p  oportions  of  a-hydroxythio- 
^  nd    ixatin    with    a    mixture    of   concentrated 

b;-  and  nitric  acid.t. — J.  C.  C. 

Vat  dyeMuff  ;  Hnlogenated  red and  profess  of  making 

»ame.     (i.  Engi.  Assignor  to  Hoc.  Chem.  Ind.  in  Basle, 
Switzerland.     U.S.  Pat.  867,715,  Oct.  8.  1907. 
V.....    .1      ridigo  in  treate*!  with  bromine  in  presence  of 

'  a    biomo-dr-rivative    is   obtained    which    m 

-'  !••'  cryMtallinf  powd'-r  yielding  a  pale  yellow 

rol-wri  vat  from  whifh  unriiordanted  cotton  is  dyed 
in  Bordeaux  red  Hhaden. — J.  C.  C. 


Nitro-compounds  ;   Manufacture  of .    R.  Wolffenstein. 

and  0.  Boeters,  Berlin.     Eng.  Pat.  17.521,  July  31,  1907. 
i?  Under  Int.  Conv.,  Aug.  3,  1906. 

It  has  been  found  that  if  an  aromatic  substance  be  treated 
with  nitric  acid  in  presence  of  mercury  or  mercury  com- 
pounds, both  the  nitro-group  and  the  hydroxyl  group  are 
simultaneously  introduced  into  the  benzene  nucleus. 
Example  :  400  grms.  of  benzene  are  heated  with  600  grms. 
of  nitric  acid  (sj).  gr.  1'48)  and  50  grms.  of  mercury  nitrate 
on  a  water- bath.  The  product  after  separation  from  the 
aqueous  solution,  is  shaken  with  alkali,  which  dissolves 
the  picric  acid  formed  and  leaves  nitrobenzene,  simul- 
taneously formed.  180  grms.  of  picric  acid  are  obtained 
in  this  way. — J.  C.  C. 

Gallocyanines ;  Manufacture    of    new .     Farbwerke 

vorm.  L.  Durand  Huguenin  und  Co.,  Hiiningen,  Germany. 
Eng.  Pat.  19,002,  Aug.  23,  1907.  Under  Int.  Conv., 
June  4,  1907. 

SuLPHONATED  Gallocyanincs,  containing  the  sulphonic 
group  in  the  gallic  acid  nucleus,  are  obtained  by  con- 
densing nitroso-monoalkylarylamines,  -dialkylarylaraines 
or  -diarylaniines  with  pyrogallolsulphonic  acid.  For 
example :  a  mixtuie  of  200  litres  of  methyl  alcohol, 
22  kilos,  of  pyrogallolsulphonic  acid,  .and  30  kilos,  of 
nitrosodimethylanilinc  hydrochloride  is  boiled  in  a  reflux 
apparatus  until  the  whole  of  the  nitroso-compound  is 
decomposed.  After  cooling  and  filtering,  the  residue  is 
dissolved  in  1000  litres  of  warm  water  containing  10  kilos, 
of  sodium  carbonate.  This  is  filtered,  and  the  dyestuff 
salted  out.  The  sulphonated  Gallocyanines,  produced  in 
this  way  are  black  powders  which  dissolve  in  an  aqueous 
solution  of  sodium  acetate  or  of  an  alkali  to  a  blue  solution. 
Wool,  whether  previously  chromed  or  not,  is  dyed  blue, 
and  cotton  moidanted  with  chromium  compounds  and 
printed  with  a  pattern  in  a  discharge,  is  dyed  blue  with 
pure  whites. — J.  C.  C. 

Gallocyanines  ;•     Manufacture   of    new .     Farbwerke 

vorm.  L.  Durand  Huguenin  und  Co.,  Hiiningen, 
Germany.  Eng.  Pat.  19,003,  Aug.  23,  1907.  Under 
Int.  Conv.,  June  4,  1907. 

If  monoalkylamines  are  used  instead  of  dialkylamines 
in  the  manufacture  of  Gallocyanines,  products  are  obtained 
which  dye  in  pure  violet  tints.  These  dyestuffs  can  also 
be  transformed  into  nitrosoamine  derivatives. — J.  C.  C. 

Gallocyanines  ;  Process  for  the  preparation  of  condensation 
products  of  — —  with  amines.  Manuf.  de  Mat.  Col. 
ancien.  L.  Durand,  Huguenin,  et  Cie.  Fr.  Pat.  378,923. 
June  17,  1907.     Under  Int.  Conv.,  Nov.  19,  1906. 

The  difficulties  met  with  in  condensing  Gallocyanines  with 
amines  can  be  avoided  by  carrying  out  the  process  in 
presence  of  an  aromatic  nitro-hydrocarbon  or  other  reduc- 
ible .substance.  For  example:  50  kilos,  of  Gallocyanine 
(from  gallic  acid  and  nitrosodimethylanilinc)  are  mixed 
with  30  kilos,  of  aniline  and  120  kilos,  of  nitrobenzene 
the  whole  is  heated  for  4  hours  to  100°  C,  when  100  kilos, 
of  nitrobenzene  are  added,  and  the  product  filtered. 
Trinitronaphthalene  is  also  mentioned  as  a  suitable 
reagent. — J.  C.  C. 

Vat   dyestuff ;     Red-violet ,    and   process   of   vmking 

same.  A.  Schmidt  and  W.  Bertram,  Assignors  to 
Farbwerke  vorm,  Meister,  Lucius  und  Briining,  Hochst- 
on-the-.Maine,  Germany.  U.S.  Pat.  867,679,  Oct.  8, 
1907. 

A  REi)-viOLET  vat  dyestuff  is  obtained  by  heating 
3  :  5-dichlorophcnylthioglycollic-o-carboxylic  acid  with 
bisulphites  ;  it  is  a  violet-black  powder  giving  a  green 
colour  in  concentrated  sulphuric  acid. — J.  C.  C. 

Phenylglycinc  and  its  homologues  ;    Process  of  producing 

.     R.    Schmidlin,    Assignor    to    Farlnverke    vorm. 

Meister,  Lucius,  und  Briining,  Hochst  on  Maine, 
Germany.     U.S.  Pat.  868,294,  Oct.  15,  1907. 

See  Eng.  Pat.  9774  of  1906  ;   this  J.,  1907,  15.— T.  F.  B. 
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Vca  dyestuff,  and  process  of  making  same.  A.  Schmidt, 
Assignor  to  Farbwerke  vorm.  Meister,  Lucius  und 
Briining,  Hoechst-on-the-Maine,  Germany.  U  S.  Pat 
868,295,  Oct.  15,  1907. 

Vat  dyes  tuffs  are  obtained  by  heating  arylthioglycollic-o" 
carboxylic  acids  with  bisulphites  under  pressure.  The 
dyestuff,  Ci6H602S2(CH3)2=  1  :  3,  obtained  in  this  way 
from  tolylthioglycollic-o-carboxylic  acid  (S.CHo.COoH : 
CH3  :  C02H  =  1  :  3  :  6)  is  a  red  powder  giving  "a  dark 
yellowish-green  solution  in  concentrated  sulphuric  acid 
and  a  violet-red  solution  in  hot  nitrobenzene. — J.  C.  C. 

Indigo,  etc.  ;•  Process  of  making .     H.  Belart.  Hudders- 

field.     U.S.   Pat.   868,755,   Oct.    22,    1907. 
See  Fr.  Pat.  369,907  of  1906  ;  this  J.,  1907,  195.— T.  F.  B. 

p-Aminodiphenylaminesulphonic  acid  and  process  of 
making  the  same.  E.  Erdmann,  Halle  on  Saale,  Assignor 
to  Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  869  073 
Oct.  22,  1907. 

SEBEng.  Pat.  13,772  of  1906;  this  J.,  1907, 146.— T.  F.  B. 

Anthraflavic   acid,    Ger.    Pats.    179,916;     Trichloranthra- 
flavic  acid,  181,659.     See  XX. 


v.— PREPARING,      BLEACHING,       DYEING, 

PRINTING,      AND      FINISHING       TEXTILES 

YARNS.     AND     FIBRES. 

Decolorisation   of   coloured   liquids   by   different   forms   of 

charcoal ;     Cause   of   the .     F.    Glassner   and   W. 

Suida.     Annalen,    1907,    357,    95—128. 

The  authors  have  studied  the  absorption  of  a  large  number 
of  dyestuffs  by  various  forms  of  charcoal  from  aqueous 
solutions.  They  find  that :  (1),  charcoals  from  vegetable 
sources,  when  free  from  nitrogen  and  containing  small 
amounts  of  ash,  exhibit  a  very  slight  capacity  for  absorb- 
ing dyestuffs  of  whatever  nature  ;  (2),  animal  charcoals, 
containing  nitrogen,  show  very  different  capacities  of 
absorption  ;  the  extent  of  this  seems  to  depend  not  only 
on  the  nitrogen  and  hydrogen  contents  but  also  on  the 
amount  of  ash  present  and  its  composition.  In  view  of 
the  possibility  of  the  formation  of  cyanogen  derivatives 
in  the  preparation  of  animal  charcoals,  experiments  were 
conducted  on  the  fixation  of  dyestuffs  by  various  cyanogen 
compounds  with  the  following  results  : — (1)  Potassium 
cyanide  in  cold  aqueous  solution  precipitates  certain  basic 
dyestuffs  such  as  Magenta,  Crystal  Violet,  and  Nile  Blue, 
whilst  Methylene  Blue  and  Alkali  Blue  are  not  precipi- 
tated. Neither  the  acid  dyestuffs  nor  the  dye-acids  are 
altered  by  this  reagent.  (2).  Potassium  ferro-  and 
ferricyanides,  as  is  well  knowTi.  precipitate  basic  dye- 
stuffs  but  not  dye-acids  or  their  salts.  (3).  Potassium 
cyanate  does  not  precipitate  basic  or  acid  dyestuffs  or 
dye-acids.  (4).  Potassium  and  ammonium  thiocyanates 
precipitate  basic  dyestuffs,  but  no  precipitate  is  obtained 
with  the  acid  dyestuffs  or  dye-acids.  (5).  Cyanuric  acid 
when  warmed  with  solutions  of  basic  dyestuffs  gives 
sparingly  soluble,  well  crystallised,  deeply  coloured 
precipitates  ;  from  hot  solutions  of  acid  dyestuffs  or  dye- 
acids  the  cyanuric  acid  crystallises  out  on  cooling.  (6) 
Melanuric  acid  gives  deep-coloured  precipitates  on  warming 
with  solutions  of  basic  dyestuffs,  but  does  not  react  in 
this  way  with  acid  dyestuffs  or  dye-acids.  (7)  Ammeline 
behaves  similarly  to  melanuric  acid.  (8)  Melamine  when 
warmed  with  solutions  of  acid  dyestuffs  or  dye-acids 
completely  decolorises  the;i  ,  whilst  solutions  of  basic 
dyestuffs  are  precipitated  only  on  long  standing.  Th- 
precipitates  with  acid  dyestuffs  yield  no  dyestuff  on  treat- 
ment with  alcohol.  (9)  Melam  behaves  like  melamine  : 
it  also  decolorises  solutions  of  mola^sses,  raw  sugar  or  tannin 
to  the  extent  of  more  than  50  per  cent.  The  precipitates 
obtained  with  dye-acids  or  acid  dyestuffs  do  not  vield 
the  dyestuffs  either  with  alcohol  or  dilute  acids,  but  the 
compounds    are    decomposed    by   sodium    hydroxide. 

These  results  confirm  the  anticipations  of  the  authors 
that  the  origin  of  the  absorptive  power  may  be  due  to  the 
presence  of  cyanogen  compounds,  and  further  confirmation 
was    adduced    by    heating    an    inactive    animal    charcoal, 


contammg  a  high  percentage  of  nitrogen,  with  potash 
whereby  an  extremely  absorptive  charcoal  was  obtained. 
Even  sugar  charcoal,  by  this  treatment,  showed  an 
mcreased  activity,  which  was  found  to  be  due  to  the 
presence  of  cyanogen  compounds,  these  having  been 
evidently  formed  by  the  fixation  of  atmospheric  nitrogen. 
(See  also  Knecht,  this  J.,  1907,  949.)— J.  C.  C. 

Hydrogen    peroxide  ;     Determination    of on    cotton 

tissues.  A.  Scheurer.  Bull.  Soc.  Ind.  Mulhouse 
1907,  77,  336—337. 
As  a  strip  of  bleached  calico,  when  introduced  into  150— 
200  c.c.  of  water  which  has  been  tinted  pink  with  potassium 
permanganate,  does  not  completely  reduce  the  latter 
compound  in  less  than  two  minutes,  it  was  considered 
practicable  to  estimate  approximately  by  means  of  this 
reagent  the  amount  of  hydrogen  peroxide  contained  in  a 
sample  of  a  cotton  tissue.  This  method  was  employed  in 
determining  the  influences  of  drying  and  steaming  upon 
the  hydrogen  peroxide  present  in  a  bleached  cotton  tissue 
which  had  been  immersed  in  a  hydrogen  peroxide  solution, 
10  grm.-samples  of  the  tissue  being  immersed  in 
10  grms.  of  the  solution  and  then  variously  treated.  The 
following  results  were  obtained  : — 


No.  of  c.c.  of  potassinm 
permanganate  solution 
(3  per  cent.)  required. 


1.  Titration   performed   immediately 

after  saturating  the  tissue   25-8 — 24-2 

2.  After  suspending  the  tissue  in  the  ' 

air    till    half    the    solution    had 

evaporated 17.8 

3.  After  drying  in  the  air    11.4 — 9.5 

4.  After  drying  in  the  air  and  placing 

on  a  heated  copper  cyhnder,  ; 
wrapped  with  calico  to  prevent  J 
direct  contact  of  the  strip  of  ' 
tissue  with  the  metal    7.6 

5.  Air-dried  and  steamed  at  100°  C. 

for  2  minutes 0.2 

6.  Air-dried  and  steamed  at  100°  C. 

for  4  minutes ,  2-6 

7.  Air-dried  and  steamed  at  100°  C.  ; 

for  8  minutes '  2-2 

8.  Air-dried  and  steamed  at  100°  C.  i 

for  16  minutes i-o 

9.  Air-dried  and  steamed  at  100°  C. 

for  32  minutes O'O 

From  these  results  it  would  appear  that,  when  the  drying 
is  effected  by  the  air,  the  hydrogen  peroxide  solution 
becomes  considerably  concentrated  in  the  cotton,  and  that 
drying  upon  heated  cylinders  only  slowly  decomposes  the 
peroxide  present. 

The  method  cannot  be  used  in  estimating  hydrogen 
peroxide  in  the  presence  of  wool,  as  this  fibre  reduces  the 
permanganate  too  rapidly. — E.  B. 

Dyestuffs  fixed  on  cotton  fabri^is  ;    Action  of  light  on , 

wit'i  c  llaleral  influence  of  heat  and  moisture.  A. 
Scheurer.  Bull.  Soc.  Ind.  Mulhouse.  1907,  77,  328—329. 
Strips,  1  cm.  wide,  of  calico  dyed  or  printed  with  Indigo 
(in  three  shades,  dark,  medium,  and  pale).  Alizarin 
Blue  (on  chrome  mordant),  Alizarin  X'iridin  (chrome). 
Alizarin  Yellow  (chrome),  Alizarin  Orange  (alumina). 
Alizarin  (alumina),  were  attnclud  to  two  glass  cylinders 
and  exposed  to  light  at  a  window  facing  the  south. 
Thermometers  were  inserted  into  both  cvlinHers  through 
corks  fitted  into  their  tops.  A  current  of  cold  water  was 
passed  through  one  of  the  cylinders  while  the  exposure 
was  made.  The  strips  were  exposed  for  3  weeks  in  Juno 
and  July.  The  temj)erattires,  recorded  at  intervals  dail_\, 
were  on  the  average  as  follows  : 


At  10  a.m. 

Noon. 

2  p.m. 

4  p.m. 

Cylinder  empty 

Cylinder  cooled 

23° 

22° 

S7» 
20* 

87* 
21* 

33°  C. 
21-5*  C. 

The  strips  exposed  on  the  cooled  cylinder  were  nione 
affect'-d.  the  Indigo-dyed  strips  U-ing  connjdcriibly 
changed,  the  others  less  so.     The  difference  in  the  action 
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u,  it  U  believed,  due  to  the  different  degrees  of  humidity 
obtaining  in  the  two  cases,  the  relative  humidities  being 
at  noon  in  the  ratio  of  50 :  17. — E.  B. 

Carbon  ;   Adsorption  of  iodine  by .     0.  C.  M.  Davis. 

See  XXlV. 

Patents. 

Fabrics  :    Proetsjf  for  the  manufacture  of  artificial . 

Ste.  H.  Pervilhac  &  Co..  Villeurbanne.  France.  Eng. 
Pat.  13.518,  June  11.  1W7.  Under  Int.  Conv.,  Feb.  19, 
1907. 


ABTtnciAL  fabrics  with  plain  or  pattern-formed  meshes 
•re  prodtK'od  by  filling  the  recesses  of  an  engraved  surface 
vith  a  vis<-ous  substance,  this  being  detached  after  suffi- 
cient soliditication.  The  process  is  carried  out  by  means 
of  the  apparatus  shown  in  the  figure.  The  viscous 
sabstance  contained  in  the  trough,  b,  is  taken  up  by  the 
engraved  roller,  a,  excess  being  removed  by  the  "  strickles," 
e,  e.  It  is  now  subjected  to  the  action  of  suitable  products 
by 'mean"  of  rollers,  d.  and  blowers,  e.  The  roller,  a,  can 
be  heated  internally  if  necessary,  and  the  finished  fabric 
is  detached  at  /,  the  speed  of  rotation  being  regulated  so 
aa  to  prodace  a  continuous  tissue. — J.  C.  C. 

FHamenU,    films    and    other    cellulose    'products     from    a 
cuprammonium     solution     of     cellulose;      Mannfadure 

'  of  .     Soc.  La  Soie  Artificielle.     Fr.   Pat.   379,000, 

■    Aug.  27,  1906. 

The  ammoniacal-copper  solution  is  forced  into  a  pre- 
cipitating bath  of  caustic  alkali  solution,  having  a  tempera- 
tere  of  4(f — &f  C.  The  addition  of  soluble  salts,  such  as 
■odinin  chloride,  to  this  hath,  causes  a  more  energetic 
Hbcratioii  of  ammonia  and  al.so  permits  of  the  use  of  a 
wtmker  aohition  of  caustic  alkali  as  the  precipitant. 

—P.  F.  C. 

Fihrntu    tow ;     ProreM    for    treating    [degumming]    

''  liquid  frf/m  vnMe  liquors  from  petroleum  refineries]. 

M     H.   Colahan.   Chicago.     U.S.    Pat.   8fi7,704,   Oct.   8 

19ri7. 

Fi.*T.  fnw.  hemp  or  other  fibre  is  degummed  by  treating 

rt  vent  prf)dHr-ed   from   the  liquid  obtained  in 

t^  'ire  and   wa-^hing  of  petroleum  oils,   knowTi 

a-  •- '      whi'h  contains  traces  of  hyflrocarbons, 

a/  This  it  mix'd   with  a  small  quantity 

of  _  I  the  whole  blended  by  agitation  and 
lieat.-^.  C.  C. 

Liquids  ;    Process  and  apptiratus  for  imparting  to 

eertain  tprrinl  [rleanAing]  proprrlirA  hi/  the  acJirm  of 
light  and  of  metnls.  C  .Nefl  and  .\.  Hrandfs.  PV.  Pat. 
37H.877.  .Innc  15.  \'Mr,. 

8«x  Eng.  PaL  12,258  of  1907 ;  thi«  J.,  1907,  1 129.— T,  F.  B . 

Mereeris*d  fnhrirs  ;     Proress  and  apparatus  for  treating 
.     r.    K,r  i.hof.     Fr.  Pat.  378,>H2fi,  .May  16,  VMil. 


'•olatioT 


><eing  impregnated  with  the  mercerising 
'I    uJiiUt  in  n  stretched  condition,  to 


the  action  of  dilute  acid.  As  soon  as  the  alkali  is  com- 
pletely neiitraliscd.  the  fabric  loses  its  elasticity  but  not 
its  extensibility,  and  this  latter  property  is  then  utilised 
by  gradually  increasing  the  stretching  force  which  is  being 
exerted  on  the  material.  The  apparatus  used  consists 
of  a  stretching  frame  having  clips  and  guiding  devices 
made  of  some  substance  which  is  unaffected  by  acids. 
The  acid  is  discharged  on  to  the  material  by  perforated 
tubes,  ananged  above  the  machine,  and  the  excess  of  acid 
is  collected  in  tin-plated  receivers  and  used  for  a  second 
tiftie.— P.  F.  C. 

Oassing  threads  ;    An  electrical  process  for .     G.  H. 

Gin.  Fr.  Pat.  379,023,  June  20,  1907.  Under  Int. 
Conv.,  May  1,  1907.  See  Eng.  Pat.  4550  of  1907  (this 
J.,  1907,  8C8). 

In  order  to  keep  each  tube  perfectly  straight,  it  is  subjected 
to  a  constant  tension  in  a  longitudinal  direction. — P.  F.  C. 

Indigo  vat ;   Preparation  of  an  [elect rolytically'].     H. 

Chaumat.  Fr.  Pat.  379,041,  Aug.  28,  1906. 
A  cuREENT  of  electricity  is  passed  through  a  solution  of 
a  salt  of  an  alkali  or  alkaline-earth  metal,  preferably 
sodium  carbonate.  The  anode  is  composed  of  carbon  or 
some  unoxidisable  metal.  The  cathode  is  prepared  by 
intimately  mixing  finely  powdered  indigo  blue  with 
powdered  graphite,  or  some  metallic  powder.  This 
mixture  is  then  stuffed  into  a  bag  which  is  arranged 
round  a  metallic  or  carbon  rod.  The  solution  through 
which  the  current  is  passed,  is  preserved  from  contact 
with  air  by  covering  it  with  a  layer  of  oil  or  by  working 
in  an  atmosphere  of  carbon  dioxide.  When  the  current 
is  passed  through  the  solution,  the  hydrogen  liberated 
at  the  cathode  reduces  the  indigo  to  indigo  white  and  this 
compound  is  immediately  dissolved  in  alkali  which  is  also 
formed  at  the  cathode  in  just  the  required  quantity  for 
complete  solution. — P.  F.  C. 

Sulphide  dyestuffs  [on  the  fibre'] ;   Process  for  treating 

with  hydrogen  peroxide.  Kalle  und  Co.  Ger.  Pat. 
185,688,  March  6,  1902. 

Ammonium  acetate  is  added  to  the  hydrogen  peroxide 
solution  used  for  "  developing  "  sulphide  dyestuffs.  The 
solution  is  thus  rendered  more  stable  than  in  the  usual 
process,  in  which  alkali  is  used. — T.  F.  B. 

Dyeing   vegetable   fibres,   fabrics,   etc.  ;    Process  for  . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  183,553,  March  10,  1905. 

Vegetable  fibres  or  fabrics  are  padded  with  hot  mixtures 
of  the  leuco-base  of  the  dyestuff,  glucose,  and  a  sufficient 
quantity  of  alkali  to  mercerise  the  fibre.  They  are  then 
immersed  in  water  and  allowed  to  oxidise. — T.  F.  B. 

Fabrics  dyed  in  the  piece  ;    Process  for  producing  two-  or 

many-coloured  effects  on .     0.  Budde  und  Co.     Ger. 

Pat.  182,043,  July  16,  1905. 

A  PORTION  of  the  yam  for  the  fabric  is  impregnated  with 
an  insoluble  metallic  powder,  which  will  reduce  sulphurous 
acid  to  hydrosulphurous  acid  ;  the  fabric  is  then  dyed 
with  a  dyestuff  stable  towards  sulphurous  acid  but 
reducible  by  hydrosulphurous  acid,  and  finally  passed 
through  sulphurous  acid.  Before  it  is  impregnated  with 
the  metallic  powder,  the  yam  may  be  dyed  with  a  dyestuff 
which  is  not  reduced  by  hydrosulphurous  acid.  Half- 
wool  fabiicH  may  be  dyed  with  an  azo  dyestuff  reducible 
fjy  hydiosulphitc,  a  white  discharge  printed  on,  and  the 
fabric  dyed  with  dyestuffs  having  an  affinity  for  wool 
only.— T.  F.  B. 

Dyeing  animal  fibres  black ;   Process  for  making  an  easily 

soluble  preparation  for .     C.  Feuerstein.     Ger.  Pat. 

18.3,026,  Oct.  19,  1905. 

The  [(reparation  consists  of  a  mixture  of  dinitroresorcinol, 
glycerin,  and  the  disazo  dyestuff  from  aminosalicylic  acid- 
azo-a-najihthylaminc  and  na[)htholsu)phonic  acid  NW 
(Diamtrnd  Black).  I'hc  glycf^rin  j)rcvcnts  the  formation 
of  an  insoluble  compound  of  the  other  two  components  in 
presence  of  iron-moidanted  fibres  in  the  hot  dye-bath. 

— T.  F.  B. 
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Printing  textiles  or  paper ;    Process  of  W    Beer 

Ft.  Pat.  378,729,  June  12,  1907. 
Multicolour  printing  is  effected  in  one  operation  by 
applying  colours  to  the  material  by  means  of  a  porous 
surface  on  the  back  of  which  the  colours  are  di.stributed 
and  kept  separate  by  suitable  partitions.  The  form  taken 
by  the  porous  surface  is  preferably  that  of  a  cylinder,  and 
the  colours  are  supplied  to  its  internal  surface. — J.  C.  C. 

Cotton  goods,  woollens,  silk,  paper,  wood,  hemp,  and  other 

analogous  substances ;    Solution  for  use  with  for 

rendering  the  same  capable  of  resisting  fire.  G.  W. 
Wilkins,  Penshurst,  Victoria.  Eng.  Pat.  9300,  Apiil  22. 
1907. 

See  Fr.  Pat.  377,223  of  1907  ;  this  J.,  1907, 1046.— T.  F.  B. 

Drying  fans  [for  fabrics].     G.  Masurel-Leclcrcq,  Roubaix, 

Fxancc.  Eng.  Pat.  10,533,  May  6,  1907. 
Instead  of  a  single  fan  extending  the  whole  length  of 
the  shaft,  the  effect  of  which  is  to  dry  the  fabiic  in  the 
middle  rather  than  at  the  ends,  two  separate  fans  are 
employed.  They  are  mounted  on  a  single  shaft  and  are 
rotated  together.  An  adjustable  interval  is  left  between 
them  and  the  quantity  of  air  drawn  in  at  the  ends  is 
reduced  by  adjustable  rings  so  that  the  fabric  is  dried 
equally  over  its  whole  surface. — W.  H.  C. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

Patents. 

Colouring    matter    for    leather  ;•     Pulverulent .     C. 

Reinhold,     Hanover,     Germany.     U.S.     Pat.     868,008, 
Oct.  15,  1907. 

See  Fr.  Pat.  378,876  of  1907,  following.— T.  F.  B. 

Dyestuff  for  leather  ;•    Process  for  the  manufacture  of 

in  the  form  of  a  powder.     C.   Reinhold  and  C.  Palm. 
Fr.  Pat.  378,876,  June  15,  1907. 

The  dyestuff  is  mixed  into  a  paste  with  oil  or  fat,  and  talc 
is  added  till  a  dry  but  dustless  powder  is  obtained.  This, 
rubbed  into  the  leather,  gives  a  uniform  and  permanent 
stain  and  a  polished  surface. — S.  R.  T. 


VIL— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Lime,  nitric  acid,  and  water  ;    The  system  .     F.   K. 

Cameron   and   W.    O.    Robinson.     J.   of  Phys.   Chem., 

1907,  11,  273—278. 
The  solubility  curves  and  the  corresponding  solid  phases 
were  determined  for  the  system  :  lime  (CaO),  nitric  acid 
(N2O5),  and  water  at  25°  C,  the  lime  being  in  excess.  In 
general  it  was  necessary  to  shake  for  1 — 2  months  before 
equilibrium  was  attained.  The  curve,  A  E,  constructed 
with  the  concentrations  of  lime  as  ordinates  and  of  calcium 
nitrate  as  abscissae,  shows  three  breaks  at  B,  C,  and  D,  the 
concentrations  at  these  points  being  given  in  the  following 
table  : — 


A 

B 
C 
D 

E 


Grms.  of  CaO  (as  CaOH)i 
per  100  grms.  of  water. 


0-118 
0-170 
0-440 
o-2o;{ 

0-000 


Grms.  of  Ca(NO»)»  per 
100  grms.  of  water. 


0-00 

20-73 

83-03 

135-3 

139-30 


The  solid  phases  corresponding  to  the  different  portions 
of  the  curve  are  :  A  B,  pure  calcium  hydroxide  ;  B  C,  a 
series  of  solid  solutions  of  varying  composition  ;  C  D, 
long  needles  of  basic  calcium  nitrate,  2CaO,N2*^6''^i'^2^  ' 
D  E,  calcium  nitrate,  Ca(N03)2,4H20.  The  crystals  of 
basic  calcium  nitrate  lose  water  rapidly  when  exposed  to 
the  air,  and  yield  a  more  or  less  dehydrated  product, 


simflar  to  the  commercial  basic  calcium  nitrate  produced 
in  the  Birkeland-Eyde  process  (see  this  J.,  1906,  27,  79). 

— A.  S. 

Chlorides   or   bromides   in   the   presence   of   thiocyanaiet  • 

Determination  of .     M.  A.  Rosanoff  and  A.  E.  Hill! 

J.  Amer.  Chem.  Soc,  1907,  29,  1467-1475. 
The  sum  of  the  chloride  (or  bromide)  and  thiocyanatc  is 
first  determined  by  precipitating  with  an  excess"  of  silver 
nitrate,  and  titrating  the  excess  with  ammonium  thio- 
cyanate,  according  to  Volhard's  method  (see  this  J.,  1907, 
642).  In  a  second  portion  of  the  mixture,  the  thiocyanate 
is  oxidised  to  hydrocyanic  acid  by  means  of  nitric  acid, 
and  after  expelling  nearly  all  of  the  hvdrocyanic  acid] 
the  chloride  or  bromide  is  determined  by  Volhard's  method! 
In  carrying  out  the  oxidation  process,  the  solution  of 
the  mixed  salts  is  diluted  until  the  concentration  of  the 
chloride  is  about  AysO  (N/\QO  in  the  case  of  bromides), 
treated  with  1  c.c.  of  a  saturated  solution  of  iron- 
animonium  alum  acidified  with  nitric  acid,  heated  to 
boiling,  and  concentrated  nitric  acid  added  gradually 
(3  drops  per  minute),  with  frequent  stirring,  untU  the 
colour  of  the  liquid  fades  to  a  pale  orange.  After  con- 
tinuing the  boiling,  without  addition  of  niore  acid,  for  a 
few  minutes  longer,  the  solution  is  well  cooled,  and 
treated  with  about  one-third  of  its  volume  (one-sixth  in 
the  case  of  bromides)  of  concentrated  nitric  acid,  and  the 
chloride  or  bromide  determined  bv  Volhard's  method. 

—A.  S." 

lodates  in  presence  of  chlorates  /    Determination  of  . 

W.  H.  Gibson  and  C.  M.  W.  Grieb.  Anah-st,  1907  32 
381. 

The  method  is  based  on  the  fact  that  iodine  is  liberated 
from  an  acetic  acid  solution  of  potassium  iodide  bv 
potassium  iodate  but  not  by  potassium  chlorate.  The 
solution  containing  the  iodate  and  chlorate  is  treated 
with  a  large  excess  of  acetic  acid,  and  then  an  excess  of 
potassium  iodide  is  added  ;  the  liberated  iodine  is  titrated 
with  thiosulphate. — A.  S. 

Lead  acetate  ;   Reaction  between  carbonic  acid  and in 

an  aqueous  solution.  J.  Yamasaki.  Mem.  Coll.  Science 
and  Engin.,  Kyoto  Imp.  Univ.,  1906-7,  1,  176 — 182 
274—275. 

Working  at  a  temperature  of  25°  C,  the  author  found 
that  the  precipitate  produced  by  carbonic  acid  in  aqueous 
solutions  of  lead  acetate,  with  or  without  the  addition  of 
sodium  acetate,  is  normal  lead  carbonate.  The  amount 
of  precipitate  obtained  from  a  given  quantity  of  lead 
acetate  increases  with  the  dilution  of  the  solution,  until 
the  concentration  becomes  less  than  0-1 -.V,  when  it 
becomes  independent  of  the  dilution.  At  this  concen- 
tration, also,  addition  of  acetic  acid  to  the  lead  acetate 
solution  ceases  to  exert  any  influence  on  the  ratio  of 
acetic  acid  to  lead  acetate  left  in  solution  after  reaction. 
The  addition  of  sodium  acetate  in  quantity  greater  than 
equivalent  to  the  lead  salt,  causes  the  almost  complete 
precipitation  of  the  lead  from  dilute  solutions.  As  thoe 
results  do  not  agree  with  tha^e  found  by  G.  Bischof 
(J.  prakt.  Chem.,  7,  181),  the  author  repeated  some  of 
his  experiments  at  15°  C,  with  practically  the  same 
results  as  above,  the  ratio  of  acetic  acid  to  lead  acetate, 
after  reaction,  being  found  to  be  somewhat  greater  for 
the  more  concentrated  solutions  at  the  lower  tempera- 
ture.— A.  G.  L. 

Potassium   tetrathionatc   in  aqueous  solution  ;    Action   of 

potassium  sulphite  on  .     A.  Colefax.     Chem.  Soc. 

Proc,  1907,  23,  207—208. 

By  the  joint  estimation  of  the  iodine  titration  and  the 
acidity  devcloj^ed  in  the  solution  when  Ihe  iodine  titration 
is  completed,  the  nature  of  the  intoraotion  of  potassium 
sulphite  and  tetrathionatc  in  aqueous  solution  has  lx>en 
investigated.  If  potassium  sulphite  and  tetrathionatc 
react  in  ecjuimolcciilar  proportions  in  a<]ueou8  solution, 
the  conversion  of  sulphite  into  thiosulj>hate  and  con.se- 
quent  formation  of  trithionate  which  occurs,  does  not 
proceed  to  coninletion,  and  )M-ntathionate  is  not  per- 
manently formed  in  the  solution.  If  the  relative  pro- 
portions in  which  these  bodies  are  originallr  present  in  the 
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solution  are  either  K0SO3  :  iKoS406.  or  K2SO3  :  2K2S4OS. 
the  theorvtkally  loinpleto  conversion  01  sulphite  into 
thiosulphato  takes  plaee.  In  the  latter  case,  where  the 
proportions  are  K2SO3  :  2KoS4l>^  when  the  sulphite  has 
been  completely  convertecf  into  thiosulphate.  jienta- 
thionate  Ls  found  in  the  solution  iu  considerable  amount. 
Certain  preliminary  ex}>eriments  established  the  facts 
that  (<j).  potassium  sulphite  and  trithionate  do  not  react  in 
aqueous  solution  ;  (h).  potassium  thiosulphate  and 
teirathionate  react  in  atjueous  solution  to  form  jienta- 
thionate.  the  resulting  sulphite  being  immediately 
reconverted  into  thiosuljihate  ;  (f),  jwtassium  thio- 
sulphate and  trithionate  i^act  in  aqueous  solution, 
although  to  an  extremely  small  extent,  and  ((/),  ])otassium 
sulphite  rapidly  attracts  sulphur  from  jientathionate 
when  the  two  salts  react  in  aqueous  solution. 

Sulphur  ;    BehaHour  of towards  water,  and  vapour 

pre.<sur€  of  sulphur  from  IS'  to  210°  C.  O.  Ruff  and 
H.  t;raf.  Ber..  1907.  40.  4199—4205. 
The  authors  determined  the  weight  of  sulphur  volatilised 
at  different  temperatures,  in  a  known  weight  of  carbon 
dioxide  or  steam  passed  slowly  through  the  apparatus. 
The  same  values  were  obtained  in  each  case,  showing  that 
with  steam,  the  reaction  2H.,0  + 83  =  21128  +  802  does  not 
occur  to  any  appieciable  extent  between  78°  and  210°  C. 
This  is  contrary  to  the  statement  of  Cross  and  Higgin 
(Ber..  16,  1195).  Assuming  the  molecule  of  gaseous 
sulphur  at  these  teni]ieratures  to  be  represented  by 
Sj  (compare  Bleier  and  Kohn,  Ber.,  33,  50),  the  following 
values  were  obtained  for  the  vapour  pressure  in  an 
atmosphere  of  carbon  dioxide  : — 


Temperature. 

Vapour  pressuie. 

Temperature. 

Vapour  pressure 

•c. 

mm. 

•c. 

mm. 

78 

0-0021 

133-1 

0-089 

80 

0-0055 

141 

0-131 

99-3 

0-0085 

147 

0-192 

104 

0-010 

157 

0-332 

110*8 

0-020 

162 

0-403 

114-5 

0-0285 

172 

0-629 

123-8 

0-0535 

189-5 

1-38 

131-0 

(1-081 

211-3 

3-14 

ISZ'S 

0-079 

— 

~ 

—A.  T.  L. 


ArttKic  J   Colloidal  solution  of .     V.  Auger. 

rend.,  1907,  145,  718—720. 
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Magnesite  deposit  in  Netv  South  Wales.     Board  of  Trade  J., 
Nov.   14,   1907.     [T.R.] 

An  extensive  deposit  of  magncsitc  has  recently  beou 
discovered  at  Fifield,  N.S.W.  ;  the  deposit  is  stated  to 
be  of  great  purity,  and  to  bo  free  from  lime. 

Chilean   nitrate    combine.      Oil,    Paint,    and    Drug    Rep., 
Nov.  4,  1907.     [T.R.] 

The  Chilean  nitrate  combine  has  absolute  control  of 
the  output  of  nitrate  and  its  by-products.  It  fixes  the 
production  of  each  plant,  and  also  the  prices.  The 
following  figures  show  the  quantity  and  value  of  nitrate 
produced  since  1900  : — 


As  alcoholic  solution  of  arsenic  trichloride  is  poured 
nlowly  into  an  alcoholic  solution  of  hypophosphorous  acid, 
both  cooled  initially  to  -15"  C.  After  two  hours  the 
precipitate  is  filtered  off,  thoroughly  washed  with  alcohol, 
•nd  dried  in  mcuo  over  sulphuric  acid.  The  product 
diMolres  in.«tantly  in  dilute  alkalis,  giving  a  red-brown 
solution,  w-rfectly  transfiarent.  but  appearing  opaque 
or  turbid  ny  reflected  light  Alcohol,  or  excess  of  alkali 
hydroxide,  precipitatex  brown  flocks  soluble  in  water. 
Dilute  acids  and  noluble  salts  also  form  a  precipitate, 
which,  however,  dinsolves  neither  in  water  nor  in  dilute 
alkalin.  The  ahohol  can  Ijc  removed  from  the  brown 
nolution    by   dialysis,    but    phr>sphorns    (which    is    always 

rent  in  quantity  about  l/2fK)  of  the  arsenic)  cannot 
removed.  The  original  solid  loses  its  property  of 
disaolving  in  alkali  on  keeping  for  some  days,  on  contact 
with  water,  or  immr-diately  on  heating  to  IW   C. — .J.  T.  D. 

Silrnqtn.  rnrhon  dioxide,  and  /iteam  ;    SjMT.ifir.  heal  of 

up  to  \¥*f  C.     L.  Wn\\>f)Tn  and  F.  Henning.     Ann.  der 
l'hj-«ik.  1W)7.  [4).  23.  W)«_84.'>. 

Thk  r«^»il»<i  obtained   for  the  sprcific  heat  of  nitrogen, 

ear'  i»-.  and  fiteam  at  constant   pressure    and    at 

t*  •  jp  to  I4^X;'  C.  are  expressed  by  the  following 
fori,..,..   .   - 

Xitroien.     r..^  =  0-2350  +  0-0000 1 W. 

('•rhOO  dioxide.     f,.A  =  0-2010  +  0-0000742^-0-0000000I8o». 

StCMD.     r,a^  s  (MM»  -  0-00001  «8A  +  0-000(K>00444*. 

—A.  S. 

Salt  »fAut\f,nA  in  liqntlird  sulphur  dioruh  at  low  lemp-ra- 
tuT'A  :   Kl'rJr.J./ni,  r,f .      M.  I).  .Steele.     See  XIA. 


Year. 

Metric 
quintals.* 

Value. 

1900 

1902 

14,659,654 
13,305,975 
14.861,900 
16,689,760 
17,668,050 

i 

40,148,981 
46,138,461 

1904 

58,585,609 

1905 

1906 

67,313,874 
79,320,710 

•  Metric  quintal  =  100  kilos. 

The  Government  of  Chile  has  tor  several  years  received 
from  20  to  50  per  cent,  more  from  the  export  duty  levied 
on  nitrate  than  it  has  received  from  its  import  duties, 
having  received  $10,306,445  from  this  source  during 
1906.  As  matters  are  now  managed,  more  than  50  per 
cent,  of  the  business  done  is  profit,  so  that  of  the  exports 
duiing  1906  more  than  $39,660,355  was  net  profit,  on  a 
capital  actually  invested  of  much  less  than  the  profits 
for  one  year. 

For  the  first  six  months  of  1907  there  was  an  increase 
of  735,959  metric  quintals  exported,  and  it  is  expected 
that  the  last  half  of  the  year  wall  -show  a  greater  increase. 

At  the  beginning  of  1907  there  were  121  nitrate  works 
in  Chile.  Several  new  deposits  are  being  opened  under 
the  direction  of  the  combine. 

Patents. 

Sulphuric  acid ;    Lead  chambers  for  the  manufacture  of 

.     L.    G.    Fromont,    Brussels.     Eng.    Pat.    4861. 

Feb.  28,  1907. 

See  Fr.  Pat.  375,117  of  1907  ;  this  J.,  1907.  872.— T.  F.  B. 

Sulphuric   acid  ;  [Electrical]    Method  of   producing . 

I.  Kitsee,  Philadelphia,  Pa.     U.S.  Pat.  869,094,  Oct.  22, 

1907. 
A  CONTINUOUS  stream  of  "  sulphurous  gas  "  is  passed 
through  a  chamber,  into  which  air  or  oxygen  is  intro- 
duced, and  the  mixture,  in  the  presence  of  the  requisite 
amount  of  moisture,  is  subjected  "  to  the  action  of  an 
electric  current,  adapted  to  modify  the  chemical  con- 
stituents of  said  gas  to  convert  the  same  into  sulphuric 
acid."— W.  C.  H. 

Oxide  of  iron.     C.  Wiilffing,  Honningen,  Germany.     U.S. 
Pat.  868,385,  Oct.  15,  1907. 

See  Eng.  Pat.  1060  of  1906  ;  this  J.,  1906,  1226.— T.  F.  B. 

Potassium  compounds  ;  Process  of  producing .     R.  H. 

McKee,  Lake  Forest,  111.     U.S.  Pat.  869,011.  Oct.  22, 
1907. 

A  POTASH-BE  A  RiNo  material,  containing  mica,  is  heated 
to  a  high  temperature  in  the  presence  of  lime,  common 
salt,  and  a  reducing  agent,  such  as  carbonaceous  fuel. 
When  cool,  the  mass  is  extracted  with  water,  to  dissolve 
out  the  y)otassium  chloride,  which  is  obtained  in  the 
solid  form  by  evaporating  the  solution. — W.  C.  H. 

Alumina ;     Process   for  the   manufacture   of   pfure . 

E.  Raynaud  and  F.  Laur.     Fr.  Pat.  379,021,  June  20, 

1907. 
The  bauxite  or  other  aluminous  mineral  is  decomposed 
by   sodium    carbonate    at   a    relatively    low    temperature 
(7fXJ — 75fy'  C),   under  the   influence  of  steam,   the  silica 
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present  in  the  mineral  being  rendered  insoluble  by  the 
addition  to  the  charge,  of  lime,  lead  salts,  boric  acid,  &c. 
The  reaction-product  is  lixiviated,  and  the  resulting 
solution  of  sodium  aluminate  is  treated  with  carbon  dioxide 
The  charge  is  formed  into  briquettes  and  heated  to  redness 
in  a  muffle  or  retort,  into  which  steam  is  passed,  and  the 
escaping  steam,  charged  with  carbon  dioxide,  is  used  for 
precipitating  aluminium  hydroxide  from  the  aluminate 
solution  obtained  in  a  previous  operation. A.  S. 

Cyanides  •  Process  for  preparing  alkali .     O.  Schmidt 

Ger.  Pat.  176,080,  June  1,  1905. 

Alkali  cyanides  may  be  prepared  either  by  heating  a 
mixture  of  an  alkaline-earth  nitride  (especially  calcium 
or  magnesium  nitride),  charcoal,  and  an  alkali  carbonate, 
or  by  passing  nitrogen  over  a  heated  mixture  of  an  alkaline- 
earth  metal,  charcoal,  and  an  alkali  carbonate.  (See  also 
this  J.,  1907,  1009.)— T.  F.  B. 

■Oxygen  ;•  Processes  of  generating for  effervescing  baths 

and  other  purposes.  L.  Sarason.  Hirschgarten,  and 
S.  Haller,  Griinau,  Germany.  Eng.  Pat.  23,165a 
Oct.  19,  1906. 

See  Fr.  Pat.  372,233  of  1906  ;  this  J.,  1907,  527.— T.  F.  B. 

Oxygen  ,•  Apparatus  for  generating .     R.  von  Foregger, 

Assignor  to  The  Roessler  and  Hasslacher  Chemical  Co., 
New  York.     U.S.  Pat.  867,964,  Oct.  15,  1907. 

SEEFr.  Pat.  366,524  of  1906;  this  J.,  1906,  1045.— T.  F.  B. 

U.S.  Pat,  868,670,  Alkaline  chlorides.     See  XIA. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Patents. 

Plate   glass  •  Apparatus   for   drawing .     C.    Menzel, 

Lommatzsch,  Germany.      Eng.   Pat.   14,587,  June  25, 
1907.     Under  Int.  Conv.,  April  10,  1907. 

The  invention  relates  to  improvements  in  the  apparatus 
described  in  Eng.  Pat.  20,507  of  1906  (this  J.,  1907,  48). 
On  each  side  of  the  drawing  slit  an  air-duct  is  formed 
in  the  roof  of  the  furnace.  Each  duct  is  provided  with  a 
number  of  perforations,  which  all  lead  into  a  slot  or  its 
equivalent.  The  slots  and  perforations  are  arranged 
to  direct  convergent  air  currents  upon  the  glass  plate 
along  the  line  at  which  it  leaves  the  molten  glass.  This 
arrangement  obviates  the  withdrawal  of  the  air  pipes, 
in  the  original  apparatus,  which  would  otherwise  melt, 
when  a  plate  has  been  finished.  A  modification  is  also 
made  in  the  cooling  box  arranged  above  the  drawing  slit. 
The  box  is  now  made  with  an  inclined  wall,  to  the  outside 
of  which  running  wheels  are  attached.  A  truck  to  carry 
the  drawn  plates  leans  against  the  inside  of  the  inclined 
wall  of  the  box.  The  box  is  mounted  to  turn  without 
any  jolting  round  a  shaft,  parallel  to  the  drawing  slit, 
from  a  vertical  to  a  horizontal  position,  and  to  be  moved 
away  on  the  running  wheels  over  suitable  rails,  carrying 
the  glass  plates  on  the  truck  inside  the  box. — W.  C.  H. 

^lass  melting  and  drawing  apparatus.  L.  A.  Thomburg, 
Hartford  Citv,  Ind.,  Assignor  to  Window  Glass  Machine 
Co.,  Pittsburg,  Pa.     U.S.  Pat.  868,034,  Oct.  15,  1907. 

The  apparatus  comprises  a  melting  furnace,  with  a 
■discharge  outlet,  provided  with  a  stopper,  which  can  be 
moved  in  a  horizontal  direction  between  the  outlet  and 
the  body  of  the  molten  glass  in  the  furnace.  A  portion 
of  the  stopper  projects  through  an  opening  in  the  furnace 
wall,  and  means  are  provided  for  moving  the  stopper  by 
this  projection.  The  apparatus  also  comprises  a  movable 
and  reversible  pot,  to  receive  molten  glass  from  the  furnace, 
a  movable  kiln  by  which  the  pot  is  carried,  "  a  raelting-out 
Rtation,  a  drawing  station,"  and  a  system  of  tracks  leading 
from  the  furnace  to  the  drawing  stations  and  back  to 
the  furnace.— W.  C.  H. 


Furnace  for  melting  glass  ,•  A  continuously  working . 

C.  Menzc!.  Fr.  Pat.  378,776,  June  14.  1907. 
The  patent  relates  to  a  pot  furnace,  J. -shaped  in  plan. 
The  pots  have  straight  walls  and  are  preferably  rectangular 
m  form,  so  that  the  walls  of  the  pots  may  be  sujjported 
on  all  sides  by  the  walls  of  the  furnace."  The  pots  are 
placed  on  difiFerent  levels,  so  that  by  introducing  raw 
material  into  pots  at  the  extremities"  of  the  horizontal 
line  of  the  above  figure,  the  previously  molten  gla.ss  in 
those  pots  is  caused  to  flow  over  suitable  troughs  into 
the  pot  between  them  and  from  this  into  pots  arranged 
on  descending  levels  on  the  vertical  line  of  the  figure. 
The  finished  glass  is  drawn  from  a  pot  at  the  upper  end 
of  the  vertical  arm  of  the  figure.  The  pots  arc  provided 
with  loose  partitions  which  float  on  the  surface  of  the 
glass,  and  have  one  side  curved  in  such  a  way  that  when 
these  partitions  are  drawn  to  one  side,  raw  material  can 
be  introduced  into  the  pot,  and  retained  by  the  curved 
side  of  the  partition,  and  thus  prevented  from  mixing, 
in  an  unmelted  condition,  with  the  previously  molten 
glass  in  the  pot.— W.  C.  H. 

Pottery  saggars  or  the  like,  and  the  manufacture  tliereof. 
P.  Shelley  and  H.  Forester,  Fenton,  Staffs.  Eng.  Pat. 
3769,  Feb.  15,  1907. 

It  is  proposed  to  make  the  bottoms  of  saggars  concave 
on  the  under  surface,  and  flat  or  horizontal  on  the  upper 
surface  to  avoid  the  tendency  of  the  saggar  bottom  to 
give  way  or  bulge  during  the  firing  of  the  kiln,  and  to 
afford  a  flat  surface  on  which  the  pottery  ware  can  rest 
inside  the  saggar. — W.  C.  H. 

Potters'  slip  ;  Filters  for .     T.   R.   Brittain,  Akron, 

Ohio.     Eng.   Pat.   9635,   April  25,   1907.     Under  Int. 
Conv.,  April  25,  1906. 

The  apparatus  consists  of  a  horizontal  cylinder,  prefer- 
ably composed  of  two  semicylindrical  sections,  which 
can  be  bolted  together.  One  end  of  the  cylinder  is  con- 
tracted, and  provided  with  an  opening,  through  which 
the  plastic  mass  can  pass.  The  other  end  of  the  cylinder 
is  closed,  except  for  an  inlet  for  the  slip,  which  is  pumped 
in  under  pressure,  and  a  boss  through  which  a  shaft 
passes.  This  shaft  carries  a  mandrel,  which  nearly  fills 
the  interior  of  the  cylinder,  and  is  provided  with  a  number 
of  spiral  blades,  which  force  the  material  towards  the 
contracted  end.  The  inner  surface  of  the  cylinder  is 
"rifled"  with  a  number  of  circumferential  grooves,  the 
bottoms  of  which  arc  provided  with  outlets  for  the 
expressed  liquid.  Between  the  mandrel  and  the  inner 
surface  of  the  cylinder  is  a  screen  or  filter,  which  may 
be  held  in  position  by  clamping  it  between  the  flanges  of 
the  halves  of  the  cylinder.  The  filter  is  composed  of 
two  layers  of  wire  cloth  which  serve  to  hold  an  inter- 
mediate layer  of  canvas  in  position.  (Reference  is  directed 
to  Eng.  Plat.  1024  of  1864.)— W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Asbestos    consiimplion     in     1906.     "  Mineral     Resources, 
1906."     [T.R.] 

The  uses  of  asbestos  dejiend  ])rim!irily  upon  its  fibrous 
character,  but  largely  also  u])on  its  slow  conduction  of 
heat  and  electricity.  As  amphibole  asbestos  is  not  so 
strong  as  chrysotile,  the  latter  is  the  more  valuable  and 
useful,  especially  for  products  involving  spinning.  The 
ami)hibole  asbestos  is  chiefly  used  in  the  manufacture  of 
boiler  lagging,  steam  pipe  covering,  and  insulating  ccnifiitji 
for  general  application.  The  In'st  grade  of  chrysotile 
fibre  is  spun  into  thread,  yani,  and  ro)M',  and  woven  into 
cloth.  The  output  of  a8l)e«t08  in  the  UnitotI  States 
for  1906  was  l.<)95  tons,  valued  at  8-JK.5<)6.  Thii  is  » 
decrease  of  nearly  one-half  from  the  1JM»,5  outout.  A|)proxi- 
mately  1,540  tons  of  the  output  came  from  Ge«)rgia. 
Virginia,  and  .Massachusett.'*,  and  is  fibrous  am]>hil>ole. 
The  remainder,  from  Wyoming  and  Arizona,  is  ohryuotile, 
as  is  {)robably  also  that  of  Califoraia. 
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The  follon'iiig  table  includes  the  statistics  of  asbestos 
in  the  United  States  and  of  asbestos  imported  since  1890. 


Production. 


Import. 


Year. 


Quantity    i 
(short  tons).       Value. 


Total. 


S 

t 

1890 

71 

4.660 

257.899 

1894 

795 

13.625 

244.878 

1900 

1.054 

16.310 

36.S951 

1905 

3,109 

42.975 

846.479 

1900 

1.605 

28,566 

1,076,170 

The  present  supply  of  asbestos  is  not  sufficient  to  meet 
the  world's  demami.  The  output  of  all  the  existing 
asbestos  mines  is  insufficient  to  supply  two-thirds  of  the 
demand  for  this  product. 

The  average  price  per  ton  of  sales  reported  in  the 
United  States  in  190G  is  816.86.  This  represents  an 
increase  of  $3.04  jier  ton  over  1905. 

The  production  of  asbestos  in  Canada  in  1906  is  reported 
as  59,'2S3  short  tons,  valued  at  $1,970,878,  as  against 
60.670  tons,  $1,486,359,  in  1905.  The  production  of 
asbestic  in  19(^6  was  20,127  short  tons,  valued  at  $17,230, 
as  agninst  17.594  tons,  $16,900,  in  1905. 

The  Canadian  production  of  asbestos,  wholly  chrysotile, 
was  valued  at  an  average  of  $33.25  per  ton,  an  advance 
of  23  per  cent,  on  the  average  price  for  1905.  Of  this 
product,  onc-tifteenth  classed  as  crude  was  valued  at 
$165  per  ton,  and  the  remainder,  called  mill  stock,  at 
$24  per  ton.  The  lowest  grade  of  asbestos  mine  product 
is  "  asbestic."  It  is  the  rock  which  has  been  reduced  to 
sand  in  the  mill,  contains  some  asbestos,  and  is  used  for 
fireproof  wall  plaster.  The  production  of  asbestic  from 
the  Canadian  mines  in  1906  was  valued  at  85  cents  per  ton. 

Cirkcl  states  that  from  30  to  60  per  cent,  of  all  the  rock 
mined  is  suitable  for  milling.  In  the  majority  of  the 
mills  an  extraction  of  fibre  amounting  to  from  6  to  10  per 
cent,  of  the  milling  rock  is  effected,  and  less  than  one-half 
of  this  will  be  fibre  of  spinning  grades.  The  quantity  of  the 
higher  grade  crude  asbestos  usv  ally  secured  by  hand  cobbing 
in  the  richest  mines  is  from  I  to  2  per  cent.,  although  one 
or  two  mines  produce  a  somewhat  higher  percentage. 
In  a  typical  mine  the  asbestos  produced  amounted  to 
6  per  cent,  of  the  rock  mined,  at  a  cost  of  over  $17  per 
ton  of  product  for  labour,  power,  and  supplies. 

Patents. 

Sterne;    Artificial  or  rr-construcied  .     W.  G.  Crotch, 

Norwich.  Eng.  Pat.  22,901,  Oct.  16,  1906. 
Cbcshsd  stone  dust,  having  a  matrix  of  calcium  carbon- 
ate, is  mixed  with  about  10  j>er  cent,  of  powdered,  calcined 
maenesiam  carbonate,  and  the  mixture  worked  into  a  paste 
with  a  solution  of  magnesium  chloride.  After  about  30 
mmatea  the  paste  is  reduced  to  the  consistency  of  cream 
by  the  addition  of  magnesium  chloride  solution,  and  the 
miztore  is  then  allowed  to  harden.  The  product  is  claimed 
as  a   new  article   of   manufacture. — W.  C.  H. 

TunndkUn   [jor   bricks].     P.    L.    Youngren,    Milwaukee, 

Wis.  U.S.  Pat.  868,059,  Oct.  15,  1907. 
A  xiLS,  through  which  a  current  of  air  is  induced,  is 
divided  by  permanent  and  temporary  walls  of  bricks. 
The  air  enters  above  the  former  and  passes  Ijclow  the 
latter,  and  comlnistible  gas  is  intr'xluced  into  the  air- 
curT'mt  by  dijitributcrs  near  the  toij  and  bottom  of  the 
walla.  — W.  H.  C. 

Wood  of  an  kinds  ;  PmctM  and  apparalits  for  impregmUing, 

oJouhng  by  injection,  and  prtaerving .     E.  Koepter. 

Fr.  Pat.  .379.065,  May  11,  1907. 

Th»  blcf.  '  '',\)t:  treated  i.t  placed  in  a  tube,  capable 

o'  rwutii  .  and  the  impregnating,  colouring,  or 

I**"«^iri,.  ..  , .nlroduced  into  the  tulx;  under  prcH.Hure, 

and  is  made  U)  traverse  the  block  in  the  direction  of  its 
length.  The  tube  and  (me  end  of  the  lug  of  wood,  which 
>■  Mparated  from  the  tube  by  a  tight  joint,  are  connected 
with  a  reserroir  of  air  or  liquid  umler  prcseure,  whilst  the 


cross-section  of  the  other  end  of  the  log  is  freely  exposed 
outside  the  tube,  or  may  be  connected  with  a  suction 
arrangement,  but  close  to  this  end  the  log  itself  ia  gripped 
in  the  tube  by  a  tight  joint.  The  end  of  the  log  wliich  is 
to  be  connected  with  the  reservoir  of  air  or  liquid  xmdor 
pressure,  is  made  to  form  a  tight  joint  with  the  tube  by 
means  of  a  caoutchouc  ring  held  in  position  by  a  slightly 
domed  cover,  so  that  either  the  cavity  of  the  dome,  or 
the  cavity  between  the  log  and  the  inner  surface  of  the 
tube  may  bo  connected  with  the  pressure  conduit. 
Between  two  sections  of  the  tube  an  annular  piece  formed 
of  two  parts,  and  provided  with  caoutchouc  to  form  a 
tight  joint,  may  be  placed,  to  separate  the  inside  of  the 
tube  on  one  side  from  that  on  the  other. — W.  C.  H. 

Rotary  mixer  [for  concrete,  etc.].     T.  L.  Smith.     Fr.  Pat. 
379,006,  June  19,  1907. 

A  DRUM  mounted  on  friction  rollers  and  rotated  by  toothed 
gearing  has  a  feed  hopper  attached  to  one  end  and  a 
discharge  opening  at  the  other.  A  number  of  inclined 
and  bent  plates,  fastened  to  the  walls  within  the  drum, 
agitato  the  material  as  the  drum  is  rotated.  When  it  is 
desired  to  discharge  the  contents,  a  shoot  is  introduced  into 
the  discharge  opening,  and  the  material  is  lifted  by  shelves 
which  project  from  the  walls  of  the  drum  and  dropped 
into  the  shoot  as  each  shelf  attains  the  highest   position. 

— W.  H.  a 

Cement ;    Hydrating  and  cooling .     E.   W.    Brooks, 

Grays,    Essex.     Eng.    Pat.    25,857,  rNov.    15,    1906. 

Cement  is  hydrated  and  cooled  by  means  of  a  spray  of 
cold  water,  injected  by  compressed  au',  into  the  finishing 
mill  during  the  giinding  of  the  clinker. — W.  C.  H. 

Cement  and  other  materials  ;   Separating  or  sorting  process 

in    grinding .     A.    B.    Helbig,    Frankfurt    a/M., 

Germany.     Eng.  Pat.  26,005,  Nov.  16,  1906. 

Cement  and  other  materials  are  first  coarsely  ground  in  a 
ball-mill,  or  equivalent  apparatus,  and  the  crushed 
material  is  conveyed  to  a  pneumatic  sorter,  which  consists 
essentially  of  a  shell  in  which  a  fan  is  made  to  rotate  at 
any  required  speed.  By  the  action  of  the  fan,  the  fine 
particles  are  separated  and  pass  down  a  shoot  to  a  storage 
vessel,  whilst  the  coarse  material  is  returned  by  another 
shoot  to  the  ball-mill  to  be  re-crushed. — W.  C.  H. 

[Cement]  Kilns  and  the  like.     W.  C.  T.  Weekes,  Rochester, 
Kent.     Eng.  Pat.  26,732,  Nov.  24,  1906. 

This  invention  relates  to  cement  kilns  of  the  kind  in  which 
slurry  is  dried  on  a  floor  heated  by  the  products  of  com- 
bustion of  the  furnace.  A  floor  is  arranged  upon  piers 
and  arches  supported  by  the  dome  of  the  kiln,  and  extends 
some  distance  behind  the  latter.  The  dome  may  consist 
of  two  layers  of  brickwork,  with  an  air-space  between 
them.  The  products  of  combustion  pass  directly  up  to  the 
lower  side  of  the  drying  floor  through  elbow-shaped  open- 
ings, controlled  by  dampers,  in  the  dome  of  the  kiln. 
Communication  between  the  spaces  formed  by  the  trans- 
verse walls  which  support  the  drying  floor,  is  maintained 
by  a  series  of  "  staggered  "  openings  in  the  walls.  The 
dried  slurry  is  discharged  from  the  floor  into  the  kiln 
through  a  central  opening  in  the  dome. — W.  C.  H. 

Cement  kilns  [;   Rotary ].     C.  A.  Matcham  and  J.  W. 

Fuller,  jun.     Fr.  Pat.  379,051,  March  30,  1907.     Under 

Int.  Conv.,  Dec.  28,  1906. 
See  U.S.  Pat.  847,257  of  1907  ;  this  J.,  1907,  470.— T.  F.  B. 


X.— METALLURGY. 

"  Bears "    and    graphite    accumulations ;     Formation    of 

in  blast-furnaces.     B.  Osann.     Stahl  u.  Ei son,  1907, 

27,  1491—1496,  1529—1536. 
The  author  believes  that  the  formation  of  "  bears " 
in  blast-furnaces  can  be  prevented  by  using  a  regular  and 
Biifliciently  strong  blast,  and  by  taking  pains  to  employ 
good  and,  if  necessary,  sieved  coke  for  fine  ores.  Too 
large  an  addition  of  coke  is  to  be  avoided,  as  tending 
to  give  too  high  a  temperature  in  tho  upper  part  of  the 
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furnace,  leading  to  the  accumulation  of  masses  of  wrought 
(difficulty  fusible)  iron  in  the  lower  part.  If  too  much 
coke  has  been  added,  heavy  and  difficultly  reducible  ores 
in  large  lumps  should  be  charged,  and  the  blast  increased 
so  as  to  render  the  working  more  rapid,  even  at  the  risk 
of  obtaining  some  pig-iron.  Ores  containing  zinc  and 
lead  may  also  cause  difficulties  in  working  for  foundry 
cast-iron.  By  causing  the  metal  to  solidify  very  slowly, 
a  very  good  and  hard  cast-iron  rich  in  graphite  may  be 
obtained  from  ores  containing  much  manganese. — A.  G.  L. 

Iron;    Corrosion   of .     A.    S.    Cushman.     Office    of 

Public  Roads  (U.S.  Dept.  of  Agric),  Bull.  No.  30,  1907. 
Experiments  are  described  in  support  of  the  electrolytic 
theory  of  the  corrosion  of  iron  (see  this  J.,  1907,  1051). 
The  passivity  ot  iron  produced  by  immersion  in  solutions 
of  chromic  acid  or  chromates  or  bichromates,  is  probably 
due  not  to  an  oxide  film  as  is  generally  believed,  but  to  a 
film  of  oxygen,  since  this  property  is  destroyed  by  heating 
the  metal  to  100°  G.  for  some  hours,  or  by  keeping  it  for 
some  time  in  a  vacuum.  In  conclusion  the  use  of  potassium 
bichromate  as  a  boiler  protective,  and  of  slightly 
soluble  chromates  as  priming  coats  for  iron  and  steel 
surfaces,  before  the  application  of  paint,  etc.,  is  recom- 
mended.— A.  S. 

Phosphorus  in  iron  and  steel ;  Errors  in  determining . 

G.  Chesneau.  Compt.  rend.,  1907,  145,  720 — 722. 
Certain  causes  of  error  in  the  molybdate  precipitation 
have  been  investigated.  1.  Not  less  than  30  c.c.  of  the 
molybdate  reagent  (containing  75  grms.  of  ammonium 
molvbdate  per  litre)  should  be  used  per  grm.  of  iron  ; 
this  is  needed  to  counteract  the  solubility  of  ammonium 
phosphomolybdate  in  ferric  salts.  2.  In  washing  the 
precipitate,  water  should  be  used ;  water  containing 
ammonium  nitrate  or  nitric  acid  dissolves  sensible 
quantities  of  the  precipitate.  3.  If  acid  ammonium 
molybdate  be  precipitated  along  wnth  the  phosphomolyb- 
date, solution  in  ammonia  and  reprecipitation  is  not  at 
all  a  certain  way  of  removing  it ;  to  avoid  this  co-precipi- 
tation as  far  as  possible,  the  precipitation  of  phospho- 
molybdate should  not  be  carried  out  at  too  high  a 
temperature. — J.  T.  D. 

Meial    waste    [bronzes,     etc.'] ;     Recovery     of .     T. 

Watanabe.     Mem.    Coll.    Science    and    Engin.,    Kyoto 
Imp.  Univ.,  1906-7,  1,  183—186. 

Experiments  on  the  separation  of  white  metal  from  yellow 
metal  turnings,  obtained  in  turning  bearings,  etc.,  showed 
that  liquation  methods  gave  the  best  results.  Cupellation 
and  roasting  in  an  oxidising  atmosphere,  as  well  as  electro- 
lysis, using  the  turnings  as  anode  in  an  alkaline  electrolyte 
with  lead  oxide  as  cathode,  failed  to  separate  the  metals. 
Better  results  were  obtained  by  fusing  the  turnings  with 
galena  (lead  sulphide),  sodium  sulphate,  carbon,  and  glass, 
a  tin -copper  button  being  obtained  from  which  dilute 
sodium  sulphide  solution  extracts  93  per  cent,  of  the 
tin  ;  in  this  method  practically  the  whole  of  the  copper 
is  obtained  as  sulphide. — A.  G.  L. 

Metallic  oxides ;    Reduction  of with  calcium  hydride. 

F.   M.   Perkin  and  L.   Pratt.     Faraday   Soc,   Oct.  29, 
1907.     [Advance  proof.] 

When  a  mixture  of  copper  o.xide  and  calcium  hydride  in 
proponion-^  corresponding  to  the  equation  :  2CuO-|-CaH2 
=  2Cu-f-CaO-l-H20,  is  ignited  by  means  of  a  match,  a 
vigorous  reaction  ensues,  and  from  the  resulting  black 
mass,  finely-divided  metallic  copper  can  be  obtained  by 
dissolving  out  the  calcium  oxide.  PjTolusite,  hajmatite, 
and  tin-stone  behave  in  a  similar  manner  with  calcium 
hydride.  Lead  and  antimony  sulphides  al.so  react, 
yielding  a  dark  grey  mass,  apparently  a  compound  of  the 
metal  with  calcium  and  sulphur.  Calcium  hydride  also 
reacts,  on  heating,  with  borax,  boric  anhydride,  and 
silica,  and,  with  difficulty,  witii  wolframite  and  rutile. 
The  two-last  named  substances  are  reduced  more  readily 
by  metallic  calcium  ;  indeed,  in  the  case  of  wolframite, 
the  reaction  is  so  intense  that  the  calcium  oxide  formed 
is  melted.  The  chlorides  of  manganese,  cadmium, 
strontium,  barium,  and  the  alkali  metals  are  reduced  to 
metal    by   metallic   calcium.     In   the  case   of   strontium 


chloride,  it  is  necessary  to  take  two  grm. -atoms  of  calcium 
per  grm.-mol.  of  the  salt;  with  1  grm.-atom,  very  little 
metallic  strontium  is  obtained,  probably  owing  to  the 
formation  of  a  sub-chloride,  ClSr.CaCl.— A.  S. 

Cobalt  and  tin  ;    Alloys  of  .     F.  Ducelliez.     Compt. 

rend.,  1907,  144,  1432—1434. 
The  author  has  produced  alloys  of  cobalt  and  tin,  con- 
taining from  80  to  90  per  cent,  of  tin.  Those  containing 
above  85  per  cent,  resemble  tin  in  appearance,  and  can  be 
cut  or  hammered  ;  those  containing  less  than  85  per  cent, 
are  hard  and  brittle.  From  all  of  these  alloys,  by  means  of 
the  action  of  nitric  acid  and  fused  potassium  hydroxide, 
a  compound  can  be  extracted  having  the  formula,  CoSn. 
The  formation  of  this  compound  is  attended  by  the 
evolution  of  a  considerable  quantity  of  heat.  It  is  & 
dark-grey  crystalline  powder,  non-magnetic,  of  sp.  gr. 
8-950.  Chlorine  at  a  red-heat  attacks  it,  as  does  oxygen 
and  also  sulphur  vapour.  It  is  completely  dissolved  by 
sulphuric  or  hydrochloric  acid,  but  dilute  nitric  acid 
has  no  action  upon  it,  and  even  the  concentrated  acid 
attacks  it  but  slowly.  It  is  but  slightly  affected  by  fused 
alkali  carbonates,  even  with  the  addition  of  nitrate  or 
chlorate.— J.  T.  D. 

Alloys  of  potassium  with  aluminium,  magnesium,  zinCy 
cadmium,  bismuth,  tin,  and  lead.  D.  P.  Smith.  Z. 
anorg.  Chem.,  1907,  56,  109—142. 

The  method  of  thermal  analysis  has  been  applied  to  some 
alloys  of  potassium,  but  microscopic  examination  of  their 
structure  is  rendered  difficult  by  the  readiness  with  which 
they  undergo  oxidation.  There  is  a  general  likeness 
between  the  alloys  of  potassium  and  sodium  (this  J., 
1905.  928).  They  both  form  compounds  with  the  same 
metals,  though  the  formula;  are  not,  as  a  rule,  quite 
analogous.  The  potassium  compounds  have  generally 
higher  melting  points  than  those  of  sodium.  Potassium 
forms  no  compounds  with  aluminium  or  magnesium, 
and,  in  the  liquid  state,  does  not  mix  with  them  in  any 
proportions.  With  zinc  it  gives  a  compound  having  the 
probable  formula,  KZnjg  ;  the  molten  metals  are  not 
miscible  in  proportions  between  0  and  97  atoms  per  cent, 
of  potassium.  With  cadmium  potassium  forms  the  com- 
pounds, KCdji  and  KCd? ;  the  molten  metals  do  not 
mix  when  17 — 100  atoms  per  cent,  of  potassium  are  present. 
Potassium  and  bismuth  form  four  compounds,  KBig, 
KsBi,  K3Bi2,  and  probably  K9Bi7.  Potassium  and  tin 
form  the  compounds,  KSn^,  KSn2,  and  probably  KSn 
and  KoSn.  Addition  of  potassium  raises  the  melting- 
point  of  tin  considerably.  The  alloys  of  potassium  and 
lead  are  very  difficult  to  investigate,  but  four  compounds 
appear  to  exist,  of  which  three  have  the  probable  formulae, 
KPb4,  KPba,  and  K2Pb  respectively.  The  last  three 
metals  are  completely  miscible  with  molten  potassium. 

— F.    SODN. 

Sulphur    and    arsenic    delerminaiions ;     Use    of    sodium 

carbonate    and    zinc   oxide    in    .     W.    C.    Ebaugh 

and  C.  B.  Sprague.     See  XXIII. 

Iron  ore  in  Natal.     Mining  World,  Nov.  2,  1907.     [T.R.] 

It  is  estimated  that  the  iron  ore  deposits  discovered  lately 
in  Natal  may  yield  3,589,000  tons,  sufficient  for  the 
requirements  of  a  small  plant  producing  50,000  tons  of 
pig  iron  per  annum  for  35  years.  Analyses  indicate  that 
the  ore  would  give  a  good  cast  iron.  For  its  conversion 
into  steel  the  basic  open-liearth.  or  Siemens  process 
would  probably  be  most  suitable,  the  percentage  of  phos- 
phorus being  too  high  for  the  acid  Be.ssemer  or  acid 
Siemens  processes,  and  too  low  for  the  basic  Bessemer 
process. 

Copper,  wolfram,  and  lead  exports  from  Portugal.     Board 

of  Trade  J.,  Nov.  7.  1907.     [T.R. 
Although   the   value   of  copjier  exports   from   Portugal 
increased  last  vear,  the  amount  was  le.'is  than  in   1905, 
the  figures  being  377,000  tons  in  1900  and  381,000  tons  in 
1905. 

The  amount  of  wolfram  exjiorted  increased  from  9  ton.- 
in   1903  to  336  tons  in   1906.     The  princijial  mines  now 
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tiding  worked  are  the  Penasqueira,  Cabeoo  do  Pinhao, 
Cabeco  do  Seixo.  in  the  Castollo  Branco  District  ;  Mont 
'Alej:n\  in  the  Villa  Keal  l)L-;trict  ;  Sorra  das  Pedras  and 
Villa  Nova  de  Parva.  in  the  Vizeu  District  ;  and  Vieira, 
in  the  lirajja  DLstrict.  The  total  output  in  1906  is  given 
a«  r>70  ton.*,  valued  at  i45.(.HHK 

The  ex{K>rt  of  lead  increased  from  27  to  300  tons.  The 
only  two  mines  ar^  those  of  Hracal,  with  a  production  of 
151  tons,  and  Barbedalhos.  with  a  production  of  300  tons 
in  IWO. 

Rhodium  and  mnadium  :    I'.S.  Cuslotns  Decisions.     [T.  R.] 

Metaluc  rhodium  was  a.*sessed  for  duty  at  20  jxr  cent. 
ad  volortm  as  a  "  metallic  mineral  substance  in  a  crude 
state."  On  protest  from  the  importer,  it  was  declared 
subject  to  duty  of  10  per  cent,  ad  valorem  as  an  "  article 
unenumerated    and    unmanufactured." 

The  Board  of  General  Appraisers  has  decided  that 
vanadium  ore  is  entitled  to  free  entr}-  as  a  "crude  mineral  " 
under  paragraph  014  of  the  tariff  act,  instead  of  being 
dutiable  at  20  per  cent,  ad  valorem  under  paragraph  183 
as  a  *'  metallic  mineral  substance  in  a  crude  state." 

Patents. 

Irom    or    steel    articles ;    Hardening  or  tempering . 

W.  S.  Simpson,  London.     Eng.  Pat.  22,799,  Oct.   15, 
1906. 

Skk  Fr.  Pat  371,098  of  1906  ;  this  J.,  1907,  260.— T,  F.  B. 

Steel :    Manujaeture  of by  the  Bessemer  or  pneumatic 

process.     W.   Galbraith,   Sheffield.      Eng.   Pat.    23,293, 
Oct  20.   1906. 

This  invention  relates  to  methods  for  supplementing  the 
temperature  attained  in  the  converter,  should  this  be 
insufficient,  as  when  small  charges  are  used.  Two  sets 
of  Bupplementary  tuyeres  are  fixed  above  but  as  near  as 
pomiDle  to  the  surface  of  the  molten  charge  :  through  one 
»et  of  these  air  is  blown,  through  the  other  is  injected 
Mond  gao  or  other  suitable  gas.  The  pressure  of  the 
gases  must  be  such  that  they  can  be  forced  to  the  centre 
of  the  converter  and  thus  mix  with  the  issuing  gases 
during  combu-stion. — C.  A.  W. 

Fig-iron  :  Treating .    G.  S.  Page,  Assignor  to  Crucible 

Steel  Co.,  Pittsburg,  Pa.     U.S.  Pat.    867,593,  Oct.  8, 
1907. 

A  BA.SIC-UNED  furnace  is  charged  with  iron  ore,  lime,  and 
unmelted  pig  metal,  and  the  charge  heated  at  or  above 
a  dephotipnorLting  temperature,  the  slag  being  partiallv 
removed.  A  reduction  in  the  phosphorus  and  carbon 
contents  is  thu«  effected,  but  the  metal  may  be  run  off 
before  the  amount  of  carbon  becomes  too  low. — C.  A.  W. 

Iron  :       Purifying .     J.      Misko,      Buffalo,      N.Y., 

AjMignor  to  E.  N.  DickerBon,  Stovall,  N.C.     U.S.  Pat. 
868,610,  (Jet  15,  1907. 

Thb  iron  '»  fused  with  "  ferro-calcium-carbide," — A.  G.  L. 

[Iron]  Ores:    ProctM    of  smelling .     H.  Arden,  Los 

Angelen,  CaL  U.S.  Pat.  869,043,  Oct  22,  1907. 
The  iron  ore  k  mixed  with  a  relatively  small  proportion 
of  r»rlKm.  or  of  a  carlxinaceoun  material  roat<-d  (e.g. 
with  Kodium  »ilicate)  no  a.H  to  prevent  its  oxidation  when 
heated  in  contact  with  the  ore.  The  mixture  is  henUd 
by  meaoA  of  a  non-oxidixing  gas,  and  in  then  reduced 
UtWg-ttim  by  the  action  of  carbon  monoxide  heated  to  a 
bi|^  temfierature  and  mixed  with  the  vapour  of  a  hydro- 
e«rboii.-A-  G.  L. 

Oru  :    ProuM  of  smelting  .     H.  Arden,  San  Diego, 

Cal.  U.S.  Pat  869,125,  Oct  22.  1907. 
A  uoribhydrorarbon  w  oxidised  no  ah  t^j  prfxlucc  a  gaocous 
miztore  rrmtaininn  carl<on  monoxide,  which  in  paMscd 
OVW  \kt%\i^\  rarUjn  and  then  Hnfierheat^d  by  electrical 
■•MM.  A  hydrrxarlxin  vamur  i*  thr-n  mixed  with  the 
gaa.  and  the  whole  »  brought  inUj  contact  with  the  ore, 
which  ha^  Ijeen  jireviounly  heat<;d  by  means  of  gaaeous 
nfA-oxKlwiOK  woducU  of  combustion.  (See  ijrecedinif 
aUUactj-A.  G.  U  t  « 


FerrO'Vanadium  ;•     Process    of    producing .     P.    M. 

Becket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro 
Metallurgical  Co.,  W.  Virginia.  U.S.  Pat  866,562, 
Sept.    17,   1907. 

Vanadium  compounds  are  reduced  in  the  presence  of 
iron  with  the  production  of  ferrovanadium  and  a  slag 
containing  vanadium.  The  slag  is  reduced  with  excess 
of  reducing  agent  in  the  presence  of  iron,  with  the  pro- 
duction of  ferrovanadium  containing  silicon,  which  is 
purified  by  smelting  with  a  vanadium  compound. — O.  F.  H 

Steel ;     Allot/ .     J.    Churchward,    New   York.     U.S. 

Pat  867,642,  Oct  8,  1907. 

Claim  is  made  for  an  alloyed  steel  containing :  (1). 
Steel  (0'5  per  cent,  of  carbon),  96  parts  ;  titanium,  1  ; 
chromium,  0-5  ;  nickel,  2  ;  and  manganese,  0-5  parts. 
(2).  Steel  (0-15—1  per  cent  of  carbon),  74—98-2  parts  ; 
titanium,  0-5 — 10  ;  chromium,  0-15 — 5  ;  nickel,  1 — 10  ; 
and  manganese,  0-15 — 1   part — C.  A.  W. 

Steel ;    Alloyed .     J.  Churchward,  New  York.     U.S  . 

Pat  868,327,  Oct  15,  1907. 

The  alloy  consists  of  steel  containing  0-60  (0-20  to  1-25) 
per  cent,  of  carbon,  95-10  (91-50  to  98-30)  parts  ;  nickel, 
3-00  (1-00  to  3-50)  ;  chromium,  1-50  (0-50  to  2-50)  ;  vana- 
dium, 0-15  (0-05  to  1-50) ;  and  manganese,  0-25  (0-15 
to  1-00)  part— A.  G.  L. 

Alloys  for  armour  plates  and  other  applications.     Schneider 
et  Cie.     Fr.  Pat  379,188,  Sept  1,  1906. 

The  alloys  claimed  are  produced  by  adding  small  propor- 
tions of  molybdenum,  tungsten,  or  vanadium,  or  any  two, 
or  all  of  these  metals  to  a  steel  containing  0-3 — 0-5  per  cent, 
of  carbon,  less  than  0-35  per  cent,  of  manganese,  3 — 5 
per  cent,  of  nickel,  and  0-5 — 1-5  per  cent  of  chromium. 

— A.  S. 

Gold  alloys.     G.  James,  London.     From  A.   E.   Hobson, 
Merideii,  Conn.,  U.S.A.     Eng.  Pat.  22,264,  Oct  9,  1906. 

The  alloys  are  made  by  alloying  not  less  than  1  part  of 
gold  with  3  parts  of  a  mixture  containing  not  more  than 
40  per  cent,  of  zinc,  and  10  of  manganese,  and  not  less 
than  50  of  copper  or  copper  and  silver.  A  suitable 
mixture  is  :  Zinc,  19-5  to  22-5  per  cent.  ;  manganese, 
0-5  to  2-5  ;  copper,  80  to  75.  It  is  claimed  that  the  new 
alloys  are  more  ductile  and  harder,  and  possess  higher 
melting-points  and  a  wider  range  of  colouring  than  the 
previously  known  alloys. — A.  G.  L. 

Precious  metal ;  Crushing  and  treating  ores  for  the  extraction 

of .     R.    Stanley,    Nuneaton.     Eng.    Pat.    25,530, 

Nov.  12,  1900. 

The  invention  is  a  development  of  that  described  in  Eng. 
Pat  24,380  of  1904  (this  J.,  1905,  1113).  The  .scrapers 
formerly  used  to  convey  the  granulated  material  from  the 
"  commencing  rolls  "  to  certain  of  the  "  finishing  rolls," 
are  now  replaced  by  a  hopper  having  two  inclined  shoots 
leading  to  the  two  pairs  of  rolls  and  containing  an  adjust- 
able baffle-plate  set  so  as  to  distribute  the  desired  pro- 
portions of  material  to  the  respective  rolls,  assisted  by  a 
spray  of  water.  A  further  alteration  is  in  the  watcr- 
trowgh  which  receives  the  material  falling  through  the 
travelling  belt  sieve.  This  now  contains  a  perforated 
horizontal  partition  dividing  it  into  two  separate  troughs. 
Extendin;^  the  whole  length  of  the  upper  trough  are  two 
revolving  shafts  provided  with  s))layed  beaters,  whereby 
the  Hand  an;l  siiuics  are  convoyed  towards  the  front,  and, 
falling  through  the  perforations  into  the  lower  trough, 
are  thence  carried  to  the  rotary  drier. — C.  A.  W. 

Amalgamators.     H.    I.    Seemann,    Denver,    U.S.A.     Eng. 
Pat.   10,218,  July  15,   1907. 

The  amalgamator  is  provided  with  two  semicircular 
covers  which  may  be  swung  horizontally  together  and 
padlocked  ;  through  the  centre  of  this  cover  passes  the 
iffcd-pi[)e.  The  outlet  at  the  side,  thro»»gh  which  the 
ganguc  passes  after  contact  with  the  mercury,  is  provided 
with  an  S-^r^P.  *n*l  ^^^  valve  at  the  bottom  can  only  be 
opened  by  a  sf^ecial  key.     In  practice  a  vibratory  move- 
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ment  is  imparted  to  the  apparatus,  and  the  pulp  to  be 
treated  is  continually  passed  in  at  the  top,  the  gangue 
flowing  away  through  the  trap. — C.  A.  W. 

Oold  and  silver ;    Extracting from  ores.     B.   Hall, 

Nevada  City,  Cal.     U.S.  Pat.  868,551,  Oct.  15,  1907. 
The  powdered  ore  is  mixed  with  cyanide  solution,  and  the 
excess  of  the  latter  is  sucked  off.       The  mass  is  then 
loosened  to  allow  air  to  penetrate  it,  and  is  finally  leached, 
the  dissolved  metals  being  recovered  by  adding  zinc. 

—A.  G.  L. 

Tin  from  ore  or  oxide  ;   Extraction  of and  apparatus 

for  use  therewith.     R.   W.   E.  Maclvor  and  M.  Fradd, 
London.     Eng.  Pat.  22,162,  Oct.  8,  1906. 

The  invention  is  an  improvement  on  that  described  in 
Eng.  Pats.  10,943  of  1905  and  17,002  of  1906  (this  J., 
1906,  988 ;  1907.  1013).  Tin  oxide  or  ore  is  reduced  by 
water-gas  (or  producer-gas)  at  a  temperature  of  about 
650°  C.  (not  exceeding  700°  C.)  in  a  revolving  horizontal 
cylinder  of  soft  cast  iron  lined  with  refractory  material, 
and  set  loosely  in  brickwork.  The  cylinder  is  provided 
with  longitudinal  ledges  on  the  inside.  One  end  is  con- 
nected with  a  non-rotating  nozzle  through  which  the 
gas  enters  ;  this  end  can  be  raised  so  as  to  run  the  molten 
metal  towards  a  tap-hole  at  the  other  end. — A.  G.  L. 

Zinc  ;    Separation  of from  its  ores  and  compounds. 

H.  L.  Sulman,  London.     Eng.  Pat.  22,534,  Oct.  11,  1906. 

Zinc  ores,  roasted,  if  necessary,  to  oxide,  are  treated  with 
an  aqueous  solution  of  sulphur  dioxide.  The  solution  of 
zinc  bisulphite  obtained  is  filtered.  Lead,  silver,  etc., 
are  recovered  from  the  insoluble  residue  as  usual.  Any 
copper  in  the  filtrate  is  removed  bj'  means  of  scrap-iron, 
and  a  current  of  air  is  then  passed  through  the  solution 
to  decompose  the  bisulphite,  90  to  95  per  cent,  of  the  zinc 
being  precipitated  as  hydrated  zinc  sulphite.  Heating 
converts  this  compound  into  zinc  oxide,  with  liberation 
of  sulphur  dioxide,  which  is  used  over  again.  The  zinc 
remaining  in  solution  may  be  recovered  by  adding  any 
suitable  precipitant,  e.g.,  zinc  oxide,  as  in  Eng.  Pat. 
21,672  of  1906  (this  J.,  1907,  1144).  (See  also  Eng.  Pats. 
1047  of  1891  ;  17,001  and  19,130  of  1906,  this  J.,  1892, 
351 ;    1907,  1012  and  1052.)— A.  G.  L. 

Ores  ;    Method  of  and  apparatus  for  concentrating    . 

A.   Schwarz,  New  York.     Eng.   Pat.  29,728,  Dec.   31, 

1906. 
The  method  depends  on  the  fact  that  the  metallic  particles 
in  an  ore,  being  softer,  are  more  finely  ground  than  the 
non-metallic  particles.  The  ground  ore  is  graded  by 
means  of  a  number  of  sieves,  and  each  grade  is  separately 
treated  on  a  concentrating  table,  which  has  a  surface 
smooth  except  for  a  number  of  fine  longitudinal  corruga- 
tions. The  size  of  these  corrugations  depends  on  that 
of  the  ore  particles,  the  width  being  about  4  or  5  times 
that  of  the  mesh  through  which  the  ore  has  been  passed, 
and  the  depth  somewhat  less,  about  ^V.  to  4',  in.  The  table 
is  given  a  reciprocating  motion  longitudinally,  and  is  also 
slightly  inclined  transversely.  The  top  of  the  table  is 
of  electrolytic  copper,  or  of  lead,  glass,  aluminium  or 
rubber.  The  ore  pulp  is  delivered  from  a  hopper  at  the 
left-hand  higher  corner  of  the  table  ;  jets  of  water  impinge 
against  a  vertical  wall  extending  along  the  whole  of  the 
higher  side  of  the  table,  whilst  another  series  of  water- 
jets  extends  transversely  across  the  table  at  right  angles 
to  the  first  from  the  right-hand  comer.  The  metallic 
particles  move  along  the  corrugations  diagonally  across 
the  table,  and  are  washed  into  a  trough  at  the  lower  right- 
hand  corner  ;  the  tailings  are  washed  over  the  corruga- 
tions towards  the  lower  left-hand  corner ;  and 
"  middlings  "  fall  into  an  intermediate  trough. — A.  G.  L. 

Concentrating  and  separating  apparatus  for  ores.     F.  and 

H.  Dallemagne.  Fr.  Pat.  378,895,  June  15,  1907. 
A  CONCENTKATINO  table,  the  inclination  of  which  may 
be  varied,  is  provided  with  longitudinal  grooves,  of  a 
depth  decreasing  from  one  edge  of  the  tabic  to  the  other. 
A  circular  reciprocating  oscillating  motion  is  imparted 
to  the  table  by  an  arrangement  of  shafts  and  levers,  bo 
arranged  that  the  amplitude  of  the  oscillations  may  be 


varied  by  changing  the  point  at  which  the  lever  from  the 
driving  shaft  is  connected  to  the  cam  which  transmits  the 
motion  to  transverse  shafts  fixed  to  the  frame  of  the  table. 
The  separated  particles  of  ore  are  received  in  a  vessel 
divided  into  several  compartments. — A.  S. 

Copper ;  Process   for   obtaining   pure   .     L.    Jumau, 

Paris.  Eng.  Pat.  530,  Jan.  8,  1907.  Under  Int.  Conv., 
June  26,  1906. 

See  Fr.  Pat.  367,452  of  1906  ;  this  J.,  1906,  1 155.— T.  F.  B. 

Copper  and  other  metals ;  Method  for  the  recovery  of 

from  their  ores.  C.  H.  Ehrenfeld  and  J.  R.  Grove, 
York,  Pa.     U.S.  Pat.  866,849,  Sept.  24,  1907. 

The  sulphide  ores  of  the  metals  are  heated  in  an  atmos- 
phere having  a  limited  supply  of  oxygen  for  the  purpose 
of  expelling  sulphur  and  forming  the  lower  oxides  of  the 
metals.  The  oxides  so  formed  are  then  extracted  from 
the  material  by  a  .suitable  solvent,  such  as  ammonium 
chloride  solution,  and  the  metal  deposited  electrolytically. 

—0.  F.  H. 

Metallurgical  reduction  and  melting  processes  ;  Method  of 

carrying  out  .     A.  Petersson,  Alby,  Sweden.     Eng. 

Pat.  5656,  March  8,  1907. 

See  Fr.  Pat.  370,910  of  1900  ;  this  J.,  1907,  327.— T.  F.  B. 

Furnace  ;  Reduction .     R.  L.  Baumline,  Auburn,  N.Y. 

U.S.  Pat.  806,323,  Sept.   17,  1907. 

The  furnace  consists  of  a  combustion  chamber  and  a 
stack,  the  products  of  combustion  passing  round  a  receiving 
chamber  placed  inside  the  stack.  The  lower  end  of  the 
receiving  chamber  is  a  short  distance  above  the  bottom 
of  the  combustion  chamber,  which  extends  beneath  the 
stack,  the  flame  being  directed  by  a  burner  upon  the 
space  between  the  end  ot  the  receiving  chamber  and  the 
bottom  of  the  combustion  chamber. — 0.  F.  H. 

Ore ;      Apparatus    for    treating    .     J.    W.    Boileau, 

Assignor  to  J.  B.  Knoblock,  Denver,  Colo.  U.S.  Pat. 
866,570,  Sept.  17,  1907. 
The  apparatus  consists  of  a  sloping  channel  constituting 
a  roasting  chamber,  the  floor  of  which  is  composed  of  a 
series  of  concave  shelves.  Above  each  concave  shelf  is 
a  wheel  carrying  scoops  or  buckets,  which  pick  up  the 
ore,  carry  it  over,  and  deposit  it  on  the  next  shelf  below. 
The  sloping  channel  is  heated  by  a  furnace  at  its  lower 
end,  the  products  of  combustion  passing  through  a  flue 
beneath  the  floor  of  the  channel.  A  gas  generator  is  also 
provided  with  pipes  discharging  into  the  channel  from 
opposite  sides.  The  ore  is  fed  into  a  vertical  drying 
chamber  provided  with  deflecting  plates,  and  forming  a 
continuation  of  the  sloping  roast ing-channel,  into  which 
the  ore  passes  and  is  automatically  discharged  at  it« 
lower  end.  The  gases  in  the  roasting  chamicl  pass 
through  the  drying  chamber  and  are  drawn  off  by  a  pipe 
leading  to  a  precipitating  tank  and  an  acid  chamber. 

— O.  F.  H. 

Metals;  Annealing   or   heating   of   .     D.    Bates   and 

G.  W.  Peard,  Huyton.     U.S.  Pat.  868,154,  Oct.  15,  1<K)7. 
See  Eng.  Pat.  324  of  1906  ;  this  J.,  1906,  1153.— T.  F.  B. 

Metals  ;  Apparatus  for  the  heat  treatment  of  .     T.  V. 

Hughes,  Birmingham.     U.S.  Pat.  868.185,  Oct.  15,  1907. 

See  Eng.  Pat.  729  of  1906  ;  this  J.,  1907,  414.— T.  F.  B. 

Aluminium  alloys  ;  Process  for  improving by  heating 

and  chilling.  F.  G.  A.  Wilm,  Drewitz,  Germany.  U.S. 
Pat.  868,383,  Oct.  15.  1907. 

See  Addition  to  Fr.  Pat.  358,028  of  1905;  this  J..  1906, 

482.— T.  F.  B. 

Fumes   produced  in  the   roasting  of  ores;  Apparatus  for 

recovering  the  .     M.    Rosazza.     Fr.    Pat.    378,860, 

June  7,  1907. 
The  device,  which  may  be  placed  at  the  top  of  the  shaft, 
or    alongside    the    condensing   chambers,    consist*    of    an 
outer   casing   formed   in   two   jmrts,    in    the   shape   of   an 
inverted   truncated  cone  surmounted   by  a  dome.     The 
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■niinff  is  connected  aboye  with  n  short  cylindrical  portion 
f^Sied  \»nth  a  djiiu^xr  in  tho  form  of  a  prating.  Inside 
tlw  casing  is  a  "  shell  "  by  which  a  g\Tatory  motion  is 
imparted  to  the  fumes,  whereby  the  entrained  dust  is 
c.-'.used  to  dejHjsit  on  the  walls  of  the  outer  casing,  and 
thence  falls  and  is  aspirated  by  means  of  a  tan  into 
receptacles  or  into  the  condensing  chambers. — A.  S. 

Mftallie  objects  ;  Proctss  for  covering  rrith  a  inetnlltc 

d<pofit.  A.  Sjing.  Fr.  Pal.  37l>.012.  Jime  19,  1907. 
Under  Int.  Con  v.,  April  13,  1907. 

The  object  to  be  covered  and  the  coating  metal  (in  the 
form  of  jKjwder)  are  heated  in  separate  communicating 
vessels ;  the  vapour  of  tlic  coating  metal  passes  into 
the  vessel  containing  the  metallic  object,  and  deposits 
on  the  latter  in  the  form  of  an  adherent  coating.  A 
reducing  agent,  e.g..  asphaltum  is  either  introduced  into 
one  of  the  vessels,  or  is  previously  applied  to  the  metallic 
object  in  the  form  of  a  thin  coating. — A.  S. 

Snlpkidi  ores  of  atUiinony ;  Treatment  of in  order  to 

ootain  metallic  antimony  and  oxides,  sulphides,  and 
*'  oxyiulphidis "  of  antimony.  A.  Germot.  Fr.  Pat. 
379.143.  June  2-2,  1907. 
Thb  ore  is  melted  in  a  crucible  or  converter  and  is  sub- 
jected to  the  action  of  a  blast  of  air,  air  mixed  with  oxygen, 
or  pure  oxygen,  whereby,  on  the  one  hand,  metallic 
Antimony,  and  on  the  other,  antimony  sulphide, 
"  oxysulphide  "  or  oxide  (according  to  the  excess  of  air 
or  oxygen)  are  produced.  The  metallic  antimony  is 
tapped  off  from  the  bottom  of  the  crucible,  whilst  the 
sulphide,  "  oiysulphide  "  or  oxide  of  antimony  escapes 
with  the  sulphurous  fumes,  and  is  recovered  in  condensing 
chambers. — A.  S. 

Minerals  ;     Process  and  apparatus  for  treating  to 

extract  Ihf  metal  in  a  liquid  state.  F.T.Snyder.  Fr.  Pat. 
379.199.  June  24,  1907. 

See  U.S.  Pat.  So9.134  of  1907  ;  this  J.,  1907,  879.— T,  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 
Salt  $olutions  in  liquefied  sulphur  dioxide  at  low  tempera- 

tures ;    Electrolysis  of  .     B.    D.    Steele.     Faraday 

Soc..  Oct.  29,  1907.  [Advance  proof.] 
Thb  author  studied  the  electrolysis  of  a  solution  of 
potaasinm  iodide  in  liquefied  sulphur  dioxide.  With 
platinum  or  mercury  cathodes  there  was  a  very  rapid 
diminution  of  current,  probably  due  to  the  deposition  of 
a  film  of  sulphur ;  after  continued  electrolysis,  the 
cathodes  were  found  to  be  coated  with  potas.sium  sulphite 
r./t..  ,,,,1  ,.jth  "ulphur.  With  .silver,  copper,  or  iron 
f  large  area,  the  current  remained  constant, 
'ift*  were  formed  at  the  cathodes.  Iodine  was 
formed  at  the  anmle  and  was  obtained  cither  in  the 
free  state  or  combined  with  the  metal.  No  metallic 
poUoiam  separated  at  the  cathode. — A.  S. 

Patents. 
L/iad  doraqe  hrUlfri'^  ;  Method  of  reducing  depreciation  in 

.     H.  Hodman.  Pittsburg,  Pa.,  U.S. .A.     Eng.  Pat. 

.'.957.  March  12,  1907.     Under  Int.  Conv.,  March  24, 

I9r«. 

J..  ,  ,        .  ,   .         ^     impregnated  by  precipitation, 

r   irianufa'ture.  with  a   fuiely- 

...ite.'ial.     Thus  the  plates  may 

vith  a  saturated  sf^lution  of  a  salt 

li'h  as  barium  nitrate,  and  aftcr- 

uim   of  a  soluble  sulphate  or 

''■  may  be  iui|ircgnattd  with  a 

'^'    '  '      !f'>xifl»',  which  is  converted 

•"*''  platrn  are  immersed  in 

•olpli  '-  _  'Ik— B.  N. 

AeenmtUator  jJatrs ;  Method  of  preliminary  treatment  of 
.     H.  LHtner,  Woking.     U.S.  Pat.  867,517,  Oct.  1, 

vjtrj. 

6h  Eog.  Pat.  6702  of  I9(»4  ;  this  J.,  1905,  243.— T.  F.  B. 


Are  furnaces  for  the  electrical  treatment  of  gases.  Salpeter- 
saure-Ind.  Ges.,  Gelsenkirchen,  Westphalia.  Eng.  Pat. 
7320,  March  27,  1907.     Under  Int.  Conv.,  July  6,  1906. 

See  Ft.  Pat.  375,268  of  1907  ;  this  J.,  1907,  930.— T.  F.  B. 

Furnaces  ;  Electric .     H.  Pauling.     Eng.  Pat.  18,900, 

Aug.  22,  1907. 
A  PAIR  of  diverging  electrodes  is  used  for  producing 
"  strong-current  arcs,'"  a  current  of  gas  being  blown,  in 
the  direction  of  divergence,  through  the  space  where  the 
distance  between  the  electrodes  is  at  a  minimum.  This 
space  is  made  sufficiently  large,  so  as  not  to  disturb  the 
free  passage  of  the  gas  current.  For  starting  the  dis- 
charges, a  pair  of  adjustable  auxiliary  electrodes  is  used, 
these  being  connected  with  the  main  electrodes,  and  the 
portions  extending  into  the  space  between  the  main 
electrodes  consist  of  thin  bevelled  blades,  or  thin  inclined 
rods,  in  order  not  to  interfere  with  the  passage  of  the  gas, 
and  at  the  same  time  facilitate  the  passage  of  the  dis- 
charge over  to  the  main  electrodes. — B.  N. 

Furnace  ;  Electric .     P.  Lacroix  and  Cie.  Universelle 

D'Acetj'lene.     Fr.  Pat.  378,828,  Aug.  22,   1906. 
The  upper  electrode  is  greater  in  cross-section  than  the 
lower,  which  is  fixed  in  the  base  of  the  furnace,  so  that 
the  current-density,  and  therefore  also  the  temperature, 
gradually  increases  downwards. — B.  N. 

Resistance  element ;  Electric .     A.  J.  Boult,  London. 

From  W.  Hoskins,  La  Grange,  111.,  U.S.A.     Eng.  Pat. 

8359,  April  10,  1907. 
Aluminium,  or  a  similar  element,  is  added  to  nickel  or 
cobalt,  or  their  alloys,  in  order  to  increase  the  durability 
of  the  alloy  under  high  temperatures,  a  thin,  tough  and 
adherent  scale  being  produced  which  protects  the  metal 
against  further  oxidation  ;  the  scale  remains  intact  even 
at  temperatures  sufficiently  high  to  melt  the  core  of 
metal.  A  suitable  alloy  for  use  as  a  resistance  element 
contains  nickel,  88  per  cent.  ;  chromiiim,  8 ;  and  alu- 
minium, 4  per  cent.,  or  the  latter  may  be  replaced  by 
a  metal,  more  electropositive  than  nickel,  forming  a 
refractory  oxide  with  a  minimum  melting  point  of  about 
1200°  C.  The  specific  resistance  of  such  an  alloy  is 
about  50  times  that  of  pure  copper. — B.  N. 

Carbon  and  graphite  electrodes  in  aqzieotis  solutions  ;  Process 

for   increasing    the    durability   of   .     Chem.    Fabr. 

Buckau,  Magdeburg,  Germany.  Eng.  Pat.  9637, 
April  25,  1907.     Under  Int.  Conv.,  May  8,  1906. 

See  Fr.  Pat.  377,026  of  1907  ;    this  J.  1907,  1054.— T.  F.  B. 

Alkaline   chlorides  ;  Electrolysis   of  fused .     F.    von 

Kiigelgen  and  G.  O.  Seward,  Holcombs  Rock,  Va. 
U.S.  Pat.  868,670,  Oct.  22,  1907. 
A  mixtuee  of  an  alkali  chloride,  such  as  sodium  chloride, 
with  a  fluoride,  or  fluorides  of  higher  decomposition 
voltage,  such  as  sodium  and  calcium  fluorides,  is  electro- 
lysed.—B.  N. 

Electrolysis  of  liquids ;  Apparatus  for  the .     A.    0. 

Tate.     ¥v.  Pat.  379,129,  June  21,  1907. 
See  U.S.  Pat.  857,910  of  1907  ;  this  J.,  1907,  877.— T.  F.  B. 

In.iulating    material    and    articles    resembling    vulcanite ; 

Process  for  making  an .     Ecorcite,  Ltd.     Fr.  Pat. 

379.150,  June  22,   1907.     Under  Int.  Conv.,  June  23, 

1906. 
See  Eng.  Pat.  14,395  of  1906  ;  this  J.,  1907,  1145.— T.  F.B. 

Eng.  Pat.  19,709  of  1906;  U.S.  Pat.  869,013  of  1907; 
and  Fr.  Pats.  378,743,  378,917  and  379,069  of  1907. 
6'ce  II. 

Fr.  Pat.  379,041  ;   Indigo  vat.     See  V. 

U.S.  Pat.  869,094  ;  Sulphuric  acid.     See  VII. 

(£.)— ELECTRO-METALLURGY. 

Bismuth;     Electrolytic     refining    of .        A.    Mohn. 

Electrochcm.  and  Met.  Ind.,  1907,  5,  314-315. 
Ax   account    is   given    of   the   electrolytic   refining  of  a 
Mexican    lead-bismuth    "  bullion  "    containijig    81  •!    j»er 


Nov-  30,  1907.] 
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cent,  of  lead  and  14-5  per  cent,  of  bismuth,  with  .small 
quantities  of  antimony,  non,  zinc,  arsenic,  silver,  and  gold. 
The  lead  is  first  recovered  by  using  the  crude  metal  a.s 
anode  in  an  electrolyte  containing  6  per  cent,  of  lead 
fiuosilicate  and  14  per  cent,  of  hydrofluosilicic  acid  (total 
acid) ;  the  lead  deposited  on  thin  cast  cathodes  is  quite 
pure  except  for  the  presence  of  O-Ol  per  cent,  of  bismuth. 
The  anode  slime,  containing  83-9  per  cent,  of  bismuth, 
is  scraped  off,  washed,  and  fused  with  caustic  soda  and 
sodium  carbonate  to  remove  arsenic,  lead,  and  antimony  ; 
if  copper  is  present,  sodium  sulphide  is  also  added.  From 
the  resulting  metal,  containing  94  per  cent,  of  bismuth, 
anodes  are  cast.  These  are  placed  in  anode  boxes  having 
lattice-work  bottoms  and  perforated  walls,  and  lined 
with  filter-cloth,  which  are  suspended  in  pairs  across  the 
electrolytic  cell.  The  electrolyte  consists  of  a  solution  of 
bismuth  chloride  containing  7  per  cent,  of  bismuth  and 
9  per  cent,  of  free  hydrochloric  acid.  The  cathodes  are 
Acheson  graphite  plates  and  are  placed  directly  on  the 
floor  of  the  cell.  The  current-density  used  is  20  amperes 
per  sq.  ft.  at  the  cathode,  and  60  amperes  at  the  anode  ; 
•the  P.D.  at  the  terminals  is  1-2  volts.  The  concentration 
of  the  electrolyte  must  be  kept  constant  by  adding 
bismuth  cliloride  or  hydrochloric  acid  from  time  to  time. 
If  the  concentration  of  bismuth  is  too  low,  the  metal  is 
deposited  not  in  the  crystalline  form  but  as  a  black, 
spongy  mass,  whilst  if  not  sufficient  acid  is  present, 
bismuth  oxychloride  is  formed,  and  the  E.M.F.  rises 
■rapidly.  The  deposited  metal  is  washed,  melted  in 
■plumbago  crucibles,  and  fused  with  caustic  soda  and 
sodium  nitrate,  if  necessary,  to  remove  traces  of  lead, 
arsenic,  and  antimony.  The  resulting  bismuth  has  a 
purity  of  99-8  per  cent.,  the  chief  impurity  being  silver. 

—A.  S. 

£orides  and  silicides  ;  An  investigation  of  the .     0.  P. 

Watts.  Bull.  Univ.  Wisconsin  (U.S.A.),  No.  145,  1906. 
Engineering  Series,  3,  [3],  251—318. 

After  a  general  review  and  description  of  previous  work 
on  the  subject,  the  author  describes  experiments  made 
with  a  view  to  preparing  silicides,  borides,  and  silico- 
borides  by  the  reduction  of  oxygen  compounds  of  the 
elements  in  the  electric  furnace.  The  method  did  not 
prove  satisfactory  for  the  preparation  of  borides  and 
silicoborides,  but  it  was  found  that  with  calcium  carbide 
or  aluminium  as  reducing  agents,  metallic  sulphides  and 
silicates  could  be  simultaneously  reduced,  with  the  pro- 
xiuction  of  silicides,  the  j'ield  being  a  little  above  50  per 
cent.,  calculated  on  both  the  metal  and  non-metal  in  the 
charge.  The  products  can  be  obtained  entirely  free  from 
sulphur  by  the  use  of  lime  or  aluminium.  (See  also  this 
J..  1905,  1116;  1906,  1105.)  The  paper  contains  a 
bibliography  and  two  tables  showing  the  chemical  and 
physical  properties  of  the  silicides  and  borides  which  have 
been  obtained  up  to  the  present. — A.  S. 

Electrical  resistance  of  metal  wires  ;  Alteration  of  the 

by  occlusion  of  oxygen.  G.  Szivessy.  Ann.  der  Phj'sik, 
1907,  [4],  23,  963—974.  Chem.  Zentr.,  1907,  2,  1577— 
1578. 

The  electrical  resistance  of  silver  and  platinum  wires 
was  increased  by  heating  them  in  a  current  of  oxygen, 
but  no  effect  was  produced  on  gold  and  palladium  wires. 
In  the  case  of  silver,  the  increase  amounted  to  0-3 — O-B 
per  cent.,  and  in  that  of  platinum  up  to  3-8  per  cent. — A.  S. 

Patents. 

White  metallic  alloys  ;    Deposition  of by  electrolysis. 

R.  B.  Wheatley  and  F.  B.  Lark,  London.     Eng.  Pat. 

22,002,  Oct.  5,  1906. 
The  anode  consists  of  an  alloy  of  the  following  compo- 
sition :  Copper,  230  parts;  nickel,  150;  zinc,  10; 
aluminium,  2;  tin,  18;  manganese-copper  (manganese 
.75  per  cent.,  copper  25  per  cent.),  10  parts  by  weight. 
The  electrolyte,  used  in  conjunction  with  this  alloy, 
consists  of  stannous  chloride,  12  oz.,  zinc  sulphate,  4  oz., 
copper  sulphate,  2  oz.,  potassium  cyanide  (85  per  cent.), 
16  oz.,  caustic  soda,  24  oz.,  "  Uquid  ammonia  "  (0-880), 
4  oz.,  and  water  to  make  up  to  4  gallons.  An  additional 
anode,  consisting  of  a  piece  of  tungsten  or  molybdenum, 


is  preferably  used,  and,  before  the  bath  is  put  into  use, 
a  current  is  passed  and  "  directed  for  some  hours  on  to  a 
suitable  cathode  in  order  to  thoroughly  impregnate  the 
liquid."  If  necessary,  the  electrolyte  may  be  provided 
in  the  form  of  a  compound  salt  or  powder,  which  is 
obtained  by  evaporating  the  above  solution,  preferably 
after  the  passing  of  the  current.  Four  pounds  of  this 
powder  are  dissolved  in  four  or  five  gallons  of  water. 

— B.  N. 

Jilctals  ;    Electrolytic  deposition  of .     S.   0.   Cowper- 

Coles,  London.     Eng.   Pat.  24,985,  Nov.   6,   1906. 

Theee  electrodes,  arranged  concentrically,  are  sup- 
ported in  an  electrolytic  cell,  an  anode  being  placed 
between  two  cathodes.  The  inner,  hollow,  cylindrical 
mandrel  or  cathode  is  rotated  at  a  high  speed.  The 
annular  spaces,  provided  between  the  anode  and  the  two 
cathodes,  are  separated  from  one  another,  or  the  anode 
may  consist  of  a  vertical  '  ylinder  made  in  segments, 
so  that  the  spaces  are  in  communication.  Metal  is 
dissolved  from  each  side  of  the  anode,  being  deposited 
on  the  inner  cathode  in  the  form  of  a  highly  polished  tube, 
and  on  the  outer  cathode  as  refined  metal  in  a  compara- 
tively smooth  condition. — B.  N. 

Electroplating  solution.     R.   H.  Marshall,  Scottdale,  Pa., 
U.S.A.     Eng.  Pat.  8560,  April  12,  1907. 

See  U.S.  Pat.  850,944  of  1907  ;  this  J.,  1907,  622.— T.  F.  B. 

Electrolytic   metallic   deposits';  'Bath   for   obtaining   . 

L.  Trunkhahn,  Vienna.     U.S.  Pat.  868,729,  Oct.  22,  1907. 

See  Eng.  Pat.  11,498  of  1906  ;  this  J.,  1906,  817.— T.  F.  B. 

Metals  7  Apparatus  for  depositing .     W.  A.  Hendrvx, 

Denver,  Colo.     U.S.  Pat.  866,858,  Sept.  24,  1907. 

The  apparatus  consists  of  a  tank  containing  the  material 
to  be  treated,  and  a  number  of  depositing  cells  submerged 
therein.  Each  cell  consists  of  electrodes  enclosed  in  a 
framework  which  supports  a  filtering  medium,  the  solution 
being  drawn  from  the  tank  through  the  cells.  Means 
are  provided  for  readily  detaching  the  solid  matter  which 
'    accumulates  on  the  filter. — 0.  F.  H. 

Tantalum  ;;  Purification  of  .     The  British  Thomson- 
Houston   Co.,   Ltd.,    London.     From  General   Electric 
Co.,  Schenectady,  U.S.A.     Eng.  Pat.  24,234,  Oct.  30, 
1906. 
Fused   pota.«sium  tantalum  fluoride,  or  other  tantalum 
salt,  is  electrolysed  between  an  anode  of  impure  tantalum 
and  a  cathodeof  pure  tantalum  in  a  vessel  of  refractory 
material,  e.g.,  magnesium  oxide  or  tantalum  oxide. 

—A.  G.  L. 
I 
Metals  or  alloys  [vanadiutn] ,;  Process  of  effecting  chemical 

reductions  and  producing .     F.  M.  Becket,  Niagara 

Falls,    N.Y.,    Assignor    to    Electro    Metallurgical    Co., 
W.  Virginia.     U.S.  Pat.  866,421,  Sept.  17,  1907. 

The  process  consists  in  partial  reduction  by  a  non-metal 

'   such  as  carbon,  followed  by  complete  reduction  by  silicon. 

I    Thus  vanadic  oxide  is  treated  in  the  electric  furnace  with 

carbon  to  form  vanadous   oxide,   and  the  reduction   to 

vanadium  is  completed  by  silicon. — 0.  F.  H. 

Alloys    [ferro-vanadium] ;    Process    of    producing -. 

'        F.  M.  Becket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro 

Metallurgical    Co.,    W.    Virginia.     U.S.    Pat.    866,561, 

Sept.  17,  1907. 
Alloys  such  as  fcrrovanadium  may  be  produced  by 
passing  an  electric  current  through  a  molten  bath  con- 
taining vanadic  oxide  and  ferrosilicon,  the  amount  of 
silicon  being  ju.st  sufficient  to  combine  with  the  oxygen 
in  the  oxide  in  order  to  obtain  a  protluct  low  in  silicon. 
The  ferrosilicon  used  should  contain  not  loss  than  50  |K>r 
cent,  of  silicon,  and  a  ba.sic  flux  Is  cniploved,  the  operation 
being  made  continuous  by  adding  fresli  portions  of  the 
charge  and  withdrawing  the  product  as  required. — O.  F.  H. 

■    Blende  ;  Process   of  treating  ferruginous .        W.    M. 

I       Johnson,  Tola,  Kans.     U.S.  Pat.  868,345.  Oct.  1."),  1907. 

The  iron  in  the  ore  is  first  reduced  to  spongy  iron  di-;- 

I  seminatcd  throughout  the  mass.     An  electric  current  is 

u  2 
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then  jKi.-i.>ed  througb  the  charge,  which  may  be  mixed 
with  carlKMi,  the  increased  tonnxrature  caiised  thereby 
effevting  reduction  of  the  zinc  bv  means  of  the  iron. 

—A.  G.  li. 

Corrosion  of  metals  imvxersed  in  water  7  Prewntin/f  the 

fcy  elect rofhefiiiral  arlioti.     P.   E.  G.   Cumberland.     Fr. 


Pat.  378,922,  June  17,  1901. 


One  or  more  auxiliary  electrodes  are  totally  or  partly 
immersed  in  the  liquid,  and  are  bound  to  the  positive 
pole  of  an  auxiliary  source  of  an  electric  current,  the 
negative  pole  being  connected  to  the  metals  to  be  pro- 
tected. These  electrodes  are  insulated  from  the  metals 
to  he  protected  except  through  the  liquid,  and  the  electro- 
motive force  of  the  auxiliary  current  is  equal  or  superior 
to  that  produced  by  the  differences  of  potential  between 
the  metals  to  be  protected.  The  application  of  this 
method  to  marine  ooilers,  propeller  shafts,  and  other 
parts  of  steamers,  immersed  in  or  in  contact  with  water, 
is  described. — B.  N. 

Fvrnace  :  Electric .     Soc.  D'Eiploitation  des  Brevets 

Dolter.     Fr.  Pat.  378,955,  June  18,  1907. 


Thk  •econdary  of  the  electric  induction  furnace  is  made 
in  two  parts,  one  portion,  e,  Ijeing  relatively  great  in 
crotvH -sect ion  and  of  material  which  is  a  good"  conductor 
of  electricity,  the  second  ])ortion  being  a  thin  conducting 
tul*,  c,  of  rffractory  material,  .such  as  carbon  or  nickel, 
and  constituting  the  muffle  or  crucible  of  the  furnace. 
The  two  parts  are  connected,  through  the  enlarged  portion, 
d,  by  autogenous  t-olderinj:.  The  primary  winding,  g, 
■  preferably  divided  into  tteveral  part«,  so  that  by  means 
(rf  ft  rheostat,  the  current  may  be  regulated. — B.  N. 


XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

b*'*vyjz  ;  Sapemificatir/n  of  ' ."^  G.   Buchner.     Chem.- 

Zcit..  Wn,  31.  108.5. 
Th«  rewoltn  obtained  with  8  different  kinds  of  pure  bees- 
w»x,  Miponified  for  an  hour,  agreed  closely  with  the 
paranel  figam  obtained  when  the  jirfxeHs  was  continued 
for  3  honm,  provided  the  following  conditions  were 
follow«l  :— 3-6  grms.  of  the  wax  were  vigoronsly  boiled 
with  70  r.r.  of  W  jiTT  cent,  alcohol  and  afx^ut  33  c.c.  of 
S/-2  potaMiiam  hydroxide  Holution  in  al>Holute  alcohol 
in  a  fU»k  on  anlx-tttoM  gauze  over  a  flame  8  cm.  in  height, 
•  Soxhlet'd  extractor  being  uHed  aH  a  reflux  condenser 
(thi»  J..   1906,  701  ;  1907,  70^)).— C.  A.  M. 

Parkia  afrieana  ;  Oil  and  daua-daun  cheese  from  the  Beeda 
of .     H.  Fincke.     .See  XVIII^. 

Pdrrirum  from  gtyferide*  ;   Synthetic  preparaiion  of 

optiryjltjf.ftetire .     J.  I>ewkowitw;h.     See  III. 

PeiroUum  ;  Formation  of .     C.  Xeuberg.     See  III. 


Patents. 

Fatty   acids ';     Production   of .     W.    P.    Thompson^ 

London.     From  G.  Bottaro,  Genoa,  Italy.     Eng.  Pat. 
23,534,  Oct.  23.  1906. 

The  fat  is  saponified  with  lime,  and  the  calcium  soap 
decomposed,  without  the  aid  of  steam,  by  means  of  a; 
current  of  sulphur  dioxide  at  a  temperature  of  30°  to 
40°  C.  The  filtrate  from  the  calcium  sulphite  contains 
60  to  70  per  cent,  of  glycerol,  whilst  the  fatty  acids  arei 
stated  to  be  perfectly  white,  even  when  derived  from  dark, 
fats  such  as  fish  stearine  or  bone  grease. — C.  A.  M.       |  , 

Fat  not  readily  ermdsi fable  with  water  ?    Preparation  of 

.     M.  Berges.     Fr.  Pat.  378,706,  June  11,  1907. 

Animal  fat,  after  removal  of  free  fatty  acids,  is  subjected 
to  the  simultaneous  action  of  oxygen  and  nitric  oxide 
in  approximately  equal  proportions  until  the  mass  appears 
black  by  reflected  light.  The  product  may  then,  if 
required,  be  treated  with  a  current  of  chlorine,  and  may 
subsequently  be  mixed  with  other  substances,  such  as 
waxes,  pitches,  hydrocarbons,  resins,  etc.  A  current  of 
ozone  may  be  used  in  place  of  oxygen,  and  the  oxidation 
followed  by  the  treatment  with  nitric  oxide. — C.  A.  M. 

Soap    powder ';     Manufacture    of .     W.    N.    Bacon, 

London.     Eng.  Pat.  27,701,  Dec.  5,  1906. 

The  finely  powdered  soap  is  incorporated  with,  say, 
60  to  65  per  cent,  of  crystalline  sodium  monosilicate 
(Eng.  Pat.  24,226  of  1905  -,  this  J.,  1906,  846).  Or,  tho 
soap  may  be  melted  before  the  addition  of  the  silicate, 
and  the  mixture  dried  and  powdered. — C.  A.  M. 

Soap  J   Manufacture  of .     J.  Crosfield  and  Sons,  Ltd., 

and    K.    E.    Markel,    Warrington.     Eng.    Pat.    13,042, 
June  5,  1907. 

See  Fr.  Pat.  378,528  of  1907  ;  this  J.,  1907, 1150.— T.  F.  B.. 
Fr.  Pat.  379,148  of  1907.     Petroleum,  etc.    See  IIL 


Xin.— PIGMENTS,    PAINTS;    RESINS. 
VARNISHES;    INDIA-RUBBER,  &c. 

(J.)— PIGMENTS,  PAINTS. 

Patents. 

Lakes  \from  azo  dycstuffs]  ,;  Manufacture  of  red  colour . 

A.  G.  Bloxam,  London.     From  Act.-Ges.  f.  Anilinfabr., 
Berlin.     Eng.  Pat.  28,984,  Dec.  19,  1906. 

See  Fr.  Pat.  372,681  of  1906  ;  this  J.,  1907,  537.— T.  F.  B. 

Lilhopones ;;    Manufacture  of by  electrolysis.     J.  B. 

and    A.    Candau,    Eaux-Bonnes,    France.     U.S.    Pat. 

868,253,  Oct.  15,  1907. 
See  Fr.  Pat.  341,827  of  1904  ;  this  J.,  1904,  904.— T.  F.  B. 

Phosphorescent    colours ',;     Art    of    making .     W.    J. 

Hammer,  New  York.  U.S.  Pat.  868,779,  Oct.  22,  1907. 
Phosphorescent  colours  are  produced  by  incorporating 
phosphorescent  material  with  two  or  more  liquids  con- 
taining fluorescent  substances  "  which  respond  in  different 
wave-lengths  to  stimulation."  For  preparing  phos- 
phorescent colours  in  the  red  end  of  the  spectrum,  the 
process  consists  in  incorporating  a  phosphorescent  sulphide, 
e.g.,  calcium  sulphide,  with  rhodamine  dissolved  in  or 
mixed  with  alcohol  or  ammonia,  then  adding  a  viacous 
preservative  such  as  "  varnish  gum,"  and  "  stimulating 
the  resultant  composition." — A.  S. 


the    manufacture    of    . 

U.S.  Pat.  808,807,  Oct.  22, 


Chrome -yellow  ';,     Process    for 

P.  D.  Potter,  Madison,  Wis. 

1907. 
A  MIXTURE  of  a  chromium  compound,  e.g.,  chrome  iron 
ore,  and  lead  carbonate,  together  with  a  flux,  if  necessary, 
is  heated  under  oxidising  conditions,  the  reaction-product 
i»  digested  with  caustic  soda  solution,  and  from  the 
solution,  "  sulphattid  chrome-yellow  "  (a  mixture  of  lead 
chromate  and  lead  sulphate)  is  precipitated  by  adding 
a  "  neutralising  agent." — A.  S. 


I 
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(^.)— RESINS,  VARNISHES. 
SheUac   and   a  method   of   determining   its    impurities   or 

adulterations.     H.  Endemann.     J.  Franklin  In.st     1907 

164,  285—293. 
Treatment  of  shellac  with  caustic  alkali,  or  dissolving 
it  in  sodium  carbonate,  leaves  an  insoluble  wax  composed 
of    myricyl    alcohol.     The    dissolved    shellac    is    re-pre- 
cipitated by  acid.     If  bleached  with  sodium  hypochlorite 
in  alkaline  solution,  the  shellac  absorbs  chlorine.     Shellac 
when  boiled  in  sodium  carbonate  solution  does  not  vield 
as  much  carbon  dioxide  as  would  be  expected  from  the 
quantity  of  acids  it  contains,  indicating  that  about  two- 
thirds  of  these  are  present  as  anhydrides.     "  D.C."  shellac 
contains  4-5  per  cent,  of  myricyl  alcohol,  8-0  per  cent,  of 
acids  which  are  not  hydroxy  acids  and  not  condensable. 
27-0  per  cent,  of  a  crystallisable  acid  soluble  in  water,  and 
60-5  per  cent,  of  oUy  hydroxy  acids  but  slightly  soluble 
in    water.     The    soluble    acid    forms    rhombic    plates    or 
leaflets  soluble  in  about  40  parts  of  water  at  the  ordinary 
tempei'ature  and  yields  azelaic  acid  when  oxidised  with 
permanganate.     It  melts  at  98-3°  C.  and  corresponds  to 
trihydroxypalmitic    acid,    CxgHgoOs.     When    evaporated 
with  hj'drochloric  acid  it  loses  in  weight,  but  the  product 
contains  6  per  cent,   of  chlorine.     Aleuretic  acid,  which 
Earner  (this  J.,  1899,  379)  claims  to  have  obtained  from 
shellac,  was  not  met  with,  nor  was  butyric  acid  obtained 
on    oxidation    with    permanganate    in    alkaline   solution. 
The  liquid  acids  become  thick  and  will  no  longer  flow 
when  dj-ied  in  vacuo.     The  non-condensable  resins  possess 
a  wax-like  consistency  and  impart  elasticity  to  the  shellac, 
whereas  pine-resin  and  similar  resins  soluble  in  alcohol 
do  not  possess  this  property.     In  analysing  shellac  the 
amount  of  these  non-condensable  resins  present  should 
be   determined.     Two  grms.    of  shellac   are   mixed   with 
10  grms.  of  sand,  moistened  with  alcohol  and  evaporated 
to  dryness  with  10  c.c.  of  concentrated  hydrochloric  acid. 
These  manipulations  are  repeated  once  or  twice,  and  the 
residue  dried  at  105°  C.     It  is  then  extracted  with  150  c.c. 
of  alcohol  in  portions  of  20  c.c,  and  the  extract  filtered, 
evaporated  to  dryness,  and  the  residue  of  resins  and  fatty 
acids  weighed.     A  good  pure  shellac  contains  only  about 
8  per  cent,  of  resins,  and  a  quantity  over  this  is  generally, 
though  not  necessarily,  an  adulterant.     In  any  case  this 
excessive  resinous  matter  is  harder  and  does  not  improve 
the  shellac.— E.  F.  A. 

Patent. 

iResinous  substances  ';,  Apparatus  for  purifying  and  filtering 

crude .     G.  Col.     Fr.  Pat.  378,965,  June  18,  1907. 

The  apparatus  consists  essentially  of  two  vessels  of  trun- 
cated-conical form,  one  of  which  is  provided  with  a  steam- 
jacket  and  with  a  rotating  shaft  carrying  radial  blades. 
The  crude  resin  is  melted  in  the  jacketed  vessel,  and  passes 
through  a  screen  or  filter  into  the  second  vessel,  where  it 
is  allowed  to  settle.  The  screen  is  kept  clean  by  means 
of  a  brush  with  bronze  wire  bristles  fixed  to  one  of  the 
blades  on  the  shaft. — A.  S. 

(C.)— INDIA-RUBBER,  &c. 

Rubber  crop  of  Brazil.  Board  of  Trade  J., 
Nov.  14,  1907.  [T.R.] 
The  Governor  of  the  State  of  Para  says  that  the  rubber 
production  of  the  State  in  the  season  1906-7  amounted 
to  11,467  tons,  valued  at  £3,392.000,  as  compared  with 
11,882  tons,  valued  at  £3,623,440  in  1905-6.  The  total 
crop  of  Brazil  in  1906-7  amounted  to  37,835,000  kilos., 
comprising  31,542,972  kilos,  of  rubber  and  6,292,028 
kilos,  of  caucho  ball.  Of  the  total  crop,  37,666,777 
kilos,  were  exported  to  New  York,  Liverpool,  Hamburg, 
Havre  and  Antwerp,  viz.  : — 18,680,383  kilos,  of  fine, 
3,621,387  kilos,  of  medium,  9,084.352  kilos,  of  Sernamby, 
and  6,280,695  kilos,  of  caucho  ball.  The  quantity  of 
stock  on  30th  June  last  was  168,000  kilos. 

Patents. 

Caoutchouc  j     Manufacture  of  aqueous  solutions  of 

and  the  application  thereof  for  regenerating  caoutchouc. 
P.    Alexander,    Charlottenburg,    Germany.     Eng.    Pat. 
25,735,  Nov.  14,  1906. 
•  See  U.S.  Pat.  844,077  of  1907  ;  this  J.,  1907,  423.— T.  F.  B. 


Caoutchouc  I     Process    for    refining    crude    .     A. 

Bloxam,     London.      From      Raffineries      Reunies 


G. 
de 


Caoutchouc,  Soc.  Anon.,  Anvers,  Belgium.     Eng.  Pat. 
4717,  Feb.  26,  1907. 

See  Fr.  Pat.  375,118  of  1907  ;  this  J.,  1907,  882.— T.  F.  B. 

Caouichoiic,  guttapercha,  and  similar  substances  J  Apparatus 

for  washing  .     F.   Kempter,  Stuttgart,  Germany. 

Eng.  Pat.  13,908,  June  15,  1907. 
In  apparatus  for  washing  caoutchouc  or  similar  substances 
by  means  of  rotating  rollers  mounted  in  a  washing  trough, 
it  is  proposed  to  provide  the  rollers  with  corrugated 
"  squashing  ledges,"  and  to  make  the  bottom  of  the  trough 
of  a  shape  corresponding  to  that  of  the  "  squashing 
ledges."  Above  the  axis  of  the  rollers  the  walls  of  the 
trough  have  stone -catching  and  rejecting  projections, 
and  above  these  are  gratings  through  which  the  washing 
water,  together  with  the  impurities,  flows  into  a  jacket 
surroimding  the  trough. — A.  S. 

Rubber  and  gutta-percha,  and  their  substitutes  l    Process 

for  the  agglomeration  and  regeneration  of .     E.  A.  L. 

Rouxeville.  Fr.  Pat.  378,801,  March  21,  1907.  Under 
Int.  Con  v.,  April  2,  1906. 
Waste  gutta-percha  or  vulcanised  rubber  or  their  ■sub- 
stitutes are  regenerated  by  heating  them,  in  a  finely-divided 
condition,  with  the  product  prepared  by  the  process 
described  in  Fr.  Pat.  356,716  of  1905  (this'  J.,  1906,  83\ 
the  resulting  mass  being  subsequently  treated,  if  desired, 
with  suitable  solvents. — A.  S. 

Terpenes  j     Treatment    of    [Production    of    rubber 

substitutes].  E.  A.  L.  Rouxeville,  Paris.  Eng.  Pat. 
17,773,  Aug.  7,  1906.     Under  Int.  Conv.,  Aug.  7,  H)05. 

See  Fr.  Pat.  356,716  of  1905  ;   this  J.,  1906,  83.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Patents. 

Artificial  leather  and  similar  products;  Process  of  manu- 
facture  of .     Soc.   Anon.   des.    Cuirs  et  Courroies 

d'Audenarde.     Fr.  Pat.  378,807,  April  8,  1907.     Under 
Int.  Conv.,  Oct.  8,  1906. 

Fabrics  of  felted  or  woolly  texture,  preferably  in  cotton, 
are  repeatedly  soaked  in  ammoniacal  or  other  solutions 
of  tanned  albuminoid  or  proteid  substances,  which  on 
evaporation  are  precipitated  in  the  fibres  of  the  fabrics. 
Reduced  pressure  may  be  used  t«  facilitate  absorption  in 
making  a  heavy  substitute.  Solutions  of  other  bodies, 
■uch  as  fats,  gums,  glycerin,  etc.,  may  be  mixed  with  the 
tanned  solution  or  applied  to  the  fabric  separately  to 
produce  desired  varieties  of  artificial  leather. — .S.  R.  T. 

Leather  ;  Artificial ,  and  process  of  manufacture  of  the 

same.  J.  P.  Gauthier.  Fr.  Pat.  379,094,  June  20,  1907. 
Fibres  of  any  kind  (8  parts)  are  amalgamated  with 
caoutchouc  (2  parts),  the  materials  being  either  prepared 
in  the  form  of  a  sheet,  mixed  and  rolled,  or  pressed  into 
the  desired  form,  and  vulcanised  if  required. — S.  R.  T. 

Chromated  glue  compositions  ;  Manufacture  of  bodies  from 

.     R.  Neufcld,  Vienna.     Eng.  Pat.  8026,  April  5, 

1907. 

See  Fr.  Pat.  376,509  of  1907  ;  this  J.,  1907,  1022.— T.  F.  B. 


XV.— MANURES.  &c. 

Soil  phosphates  ;  Action  of  tvali  r  and  aqueous  solutions  upon 

.     F.  K.  Cameron  and  J.  M.  Boll.     Bureau  of  Soils, 

U.  S.  Dept.  Agr.,  Bull.  No.  41,  1907. 

Soil  phosphatep  are  decomposed  or  bydrolysed  by  water, 
with  the  formation  of  other  phosphates  containing 
relatively  more  of  the  base.  Neutral  s^ilt.s  in  solution 
have  a  marked  effect  upon  the  amount  of  j)hosphoric  acid 
and  of  lime  going  into  solution  from  a  calcium  phosphate, 
generally  increasing  bnth.  Cnlcium  salts  gener.illv 
decrease  the  amount  of  both  in  solutions,  as  do  alkaline 


1106         Cu  XVI.-SUGAR,  STARCH,  &o.      Ci.  XVn.— BREWING,  WINES,  SPIRITS,  &c.      [Nov.  30.  l»or. 


Dolutions.  whilst  acid  solutions  increase  it.  Neutral  salts 
have,  however,  little  effect  upon  the  solubility  of  the 
pha^phates  of  iron  or  aluminium  and  it  is  impossible  to 
preiiiot  the  direction  of  the  effect.  Salts  which  hydrolyse 
with  the  formation  of  acid  or  alkaline  solutions,  incre.ise 
the  .Huiount  of  phosphoric  acid  yielded  to  the  .solution  by 
the  phosphates  of  iron  and  aluminium.  The  phosphates 
of  the  s<.>Jl.  whether  solid  solutions  or  definite  chemical 
comjKiunds,  are  of  such  a  nature  as  to  yield  a  solution 
rontaining  very  small  quantities  of  phosphoric  acid. 
Inasmuch  as  all  soils  contain  far  more  basic  matter  than 
is  sufhcient  to  combine  with  the  phosphoric  acid,  the  least 
sohible  phosjihates  are  the  ones  which  will  be  formed 
and  will  control  the  concentration  of  the  soil  moisture. 
This  fact,  together  with  the  well-known  phenomena  of 
abeorption.  gives  a  satisfactory  explanation  of  the  observa- 
tion that  the  concentration  "of  the  soil  moisture  is  low 
and  varies  but  little  for  different  soils  and  with  the  total 
amount  of  phosphoric  acid  in  the  soils.  For  the  same 
reason,  the  addition  of  phosphatic  fertilisers  cannot  be 
esj^ected  to  intlueuce  materially  the  concentration  of 
phosphoric  acid  in  the  soil  moisture.  The  action  of 
phosphatic  fertilisers  is,  therefore,  on  the  soil  and  not 
primarily  on  the  plant  ;  for  the  concentration  in  plant 
food  constituents  of  the  solution  on  which  the  plant  feeds, 
is  not  materially  altered  by  the  addition  of  phosphatic 
fertilisers  in  the  amounts  used  in  ordinary  field  practice. 

Patents. 

Calriutn  niirale  combined  tcith  precipitated  calcium  phos- 

jihate  :  Manvfadure  of .     Coignet  et  Cie.     Fr.  Pat. 

378.931.  Aug.  24.  1906. 
Caixttm    nitrophosphates    alone    or    mixed    with    pre- 
cipitated calcium  phosphate  soluble  in  ammonium  citrate 
solution,  and  with  calcium  nitrate,  are  prepared  by  acting 
on  calcium  phosphates  with  dilute  nitric  acid. — A.  S. 

Calcium   cyananiide  ;  Process   of  treatment   of   uith 

dilute  sulphuric  acid,  and  the  product  obtained  to  he  used 

"for  mavvre.  E.  and  G.  Pollacci.  Fr,  Pat.  378,717, 
June  12.  1907. 

SrcciB.sivE  small  quantities  of  calcium  cyanamide,  in 
Iumf»^,  nT<-  added  to  commercial  sulphuric  acid  of  40°  to 
Sff  B..  (filuted  with  about  its  own  weight  of  water,  care 
being  taken  to  maintain  a  feebly  acid  reaction  in  the 
mixture.  The  mass  obtained  is  then  dried  at  a  moderate 
h»'at.  and  pulverised.     The  product  is  claimed  as  manure. 

— W.  C.  H. 

Kng.  Pat.  23.055  of  190C.     Yeast,  etc.     See  X'SII. 


XVL— SUGAR,   STA:  CH,    GUM,    &c. 

Stuckarinie  acids  i    I ttrivativts   of   C\-sugar8  from  meta- 

and   para-    .     H.    Kiliani    and    A.    Sautcrmeister. 

Bct.,  1907,  40.  4294— 429ti. 

Iv  Djoto  of  the  very  different  conBtitutiona  of  meta-  and 
pw»-  >  "  '  h.irii.ic  acids,  viz., 

(  .  i((0»)]j.-^:H„-f'H(OH)-f;OOH  and 

<!  .         .     M2-C-(OU){CO"OH)CH(OH)CHoOH, 
rMpectirely,  lome  of  their  derivatives  show  very  similar 
pcDperti  '4      T\i-*f  acidit  are  readily  converted  into  the 
oorrer.  riugara,  of  which,  that  derived  from  the 

meU  }^    an    aldehyde    (T>cntane-3.4.5-triola!) 

and  '  :■  the  para-acid  must  lje  a  ketone 

(prat '  ;i'-).       rhe  authors   have   prepared 

tne    oi.iii-^    ..;  tr.s  ;  the    j)ro|>ertieB    of     theee 

denvatim    are  r.     The    nldoxirnc    melts    at 

135— I3€P  C.  anri  ■  .tic  rotation  of  [o]»=  +  lO-fi'' ; 

the  ketnxim*-  melti*  at  i'.iii — 137*0'..  and  haH  a  specifjc 
rototkon  f>f  f  «r}T)  =  -*- 1 1  -H'.  Both  oximej<  cryntalliMs  readily. 
By  f'!  ;    :.•    ,     'rlolal,   with    sodium 

amal;'  '  '  '-tained  in  the  form 

e4  »  .*>...,.      - ..     :   .....^  ..z  ,..;       .   u.,;)  compound  melts 


Starch    in   amylaceous   materials ;  Lintner's    polarimetric 

method  for  the  determination  of .     M.   Canet  and 

O.  Durieux.      Bull.   Soc.  Chim.  Belg.,  1907,  21,  329— 
332. 

j    The  authors  find  that  the  polarimetric  method  proposed 
j    by   Lintner   for   the   determination   of   starch   in    barley 
(this  J.,   1907,  281)  is  generally  applicable  to  all  cereals 
and  amylaceous  materials.     They  prefer  to  use  the  value 
I    given  bj'  BroAVTi  for  the  specific  rotatory  power  of  starch, 
j    viz.,  [fT]D=202°  rather  than  the  value  given  by  Lintner, 
I    Unless  the  material  is  rich  in  nitrogenous  matter,  it  is 
I    not  necessary  to  add  phosphotungstic  acid.     The  material 
I    should  be  freed  from  fat  and  dried  before  treating  with 
I    the  hydrochloric  acid.     A  few  of  the  results  recorded  for 
varioiis   products   may   be   cited:  potato   fecula,    84'15; 
maize  starch,  82-66  ;    rice  starch,  83-06  ;    corn-flour,  70-04  ; 
rice-flour,  76-73  ;    malt-flour,  50-02  ;    yellow  maize,  58-16  ; 
maize  grits,  75-48;     bran,  23-51;     brewers'  grains,  1-73 
to  9-10  ;    maize  jiress-cake,  8-66,  all  results  bemg  expressed 
as  dry  starch  on  air-dry  material.     The  method'  is  par- 
ticularly suitable  for  the  determination  of  unsaccharified 
starch  in  brewers'  and  distillers'  grains. — J.  F.  B. 

Patent. 

Milk    sugar ;   Process    of    obtaining .      J.    A.    Just, 

Syiacuse,  N.Y.     U.S.  Pat.  868,443,  Oct.  15,  1907. 

A  SOLUTION  of  crude  milk  sugar  is  mixed  with  infusorial 
earth  so  as  to  form  a  paste,  and  the  latter  is  dried.  The 
process  of  drying  renders  the  impurities  insoluble,  and, 
on  extracting  the  dry  mixture  with  water,  a  solution  is 
obtained  from  which  pure  milk  sugar  may  be  recovered. 

— W.  P.  S. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

3Ialt  tannin  and  its  detection.     A.  Ptcichard.  Z.  ges.  Brauw., 
1907,  30,  509—513.  521—523. 

Following  up  previous  work  (this  J.,  1904,  498,  874) 
the  author  describes  the  following  test  for  the  presence 
of  malt-tannin  in  malt  worts  and  beers.  Test-tubes 
of  uniform  dimensions  are  filled  to  about  two-thirds 
with  the  worts ;  4 — 5  drops  of  a  0-15  per  cent,  solution 
of  sodium-gold  chloride  are  allowed  to  fall  from  a  pipette 
to  a  small  depth  into  the  liquid  and  a  further  quantity  of 
the  reagent  is  caused  to  run  down  the  walls  of  the  tube, 
so  that  a  mixed  zone  of  the  two  liquids,  3 — 4  mm.  deep, 
is  formed,  whilst  a  layer  of  the  reagent  floats  on  the  top. 
The  rapidity  with  which  a  coloured  ring  appears  in  the 
mixed  zone  is  taken  as  a  measure  of  the  tannin-content 
of  the  wort,  and  is  a  quantitative  test  of  relative  though 
not  absolute  value.  The  temperature  is  maintained  at 
17° — 18°  C,  and  the  tubes  are  protected  fiom  all  but 
diffused  light.  The  presence  of  sulphurous  acid  in  the 
malt  interferes  with  the  test,  but  ^vith  ordinary  malts, 
it  was  found  as  a  general  rule  that  the  rapidity  of  the 
reaction  of  the  worts  was  proportional  to  the  colour  of 
the  malt.  Probably  the  high  temperature  of  curing 
opens  up  the  tannin  cells  of  the  husks,  but  with  re-absorp- 
tion of  moisture,  they  appear  to  close  again.  Comparative 
mashings  of  fractionated  malt  grist  showed  a  complete 
parallelism  between  the  harshness  of  flavour  and  the 
tannin  reaction  of  the  worts.  The  malt  tannin  is  partly 
precipitated  together  with  the  albumin  during  the  boiling 
of  the  wort,  and  the  flavour  of  the  latter  is  correspondingly 
altered.  Boiling  the  wort  previously  to  the  addition  of 
hops  enables  the  liquid  to  take  up  more  of  the  hop-tannin 
flavour.  The  tannin  reactions  of  beers  follow  in  the  same 
order  as  tho.sc  of  the  malts  from  which  they  were  prepared, 
and  are  quite  uninfluenced  by  the  quantity  of  hops 
(within  the  usual  industrial  limits)  which  have  been  used. 
Thus  the  tannin  of  beer  appears  to  consist  enti;ely  of  malt 
tannin,  and  the  hop  tannin  appears  to  be  completely 
removed.  This  occurs  in  spite  of  the  fact  that  the  malt 
tannin  cornes  in  contact  with  the  albumin  at  an  earlier 
stage  than  the  hop  tannin.  It  is  explained  by  the 
observation  that  the  hop  tannin  is  a  crystalloid,  readily 
soluble  and  reacting  rapidly,   whereas  the   malt  tannii* 
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is  a  colloid,  not  in  true  solution,  and  therefore  sluggish 
in  its  reactions.  Its  compounds  with  albumin  also  are 
capable  of  passing  through  filters  in  the  coUoidal  form. 

—J.  F.  B. 

Hop-bitters-;^     Extraction     of    during     boiling.     0. 

Wenglein.  Z.  ges.  Brauw.,  1907,  30,  529—531. 
The  author  has  investigated  the  extraction  of  the  bitter 
principles  from  hops  by  boiling  9  grms.  for  i — 2i-  hours 
with  1-5  litres  of  :  (1 ),  distilled  water  ;  (2),  water  from  the 
Munich  supply  which  exhibits  16  degrees  of  hardness, 
mostly  due  to  calcium  carbonate  ;  and  (3),  12  per  cent, 
unhopped  brewery  wort.  After  2|  hours'  treatment, 
the  hops  still  contained  :  (1),  3-03;  (2),  1-77;  and  ^3), 
2-21  per  cent,  of  hop  bitter,  the  original  content  being 
10-96  per  cent.  The  extraction  is  hence  most  complete 
in  the  case  of  the  Munich  to^-n  water.  The  addition  of 
calcium  sulphate  and  carbonate  to  wort  or  distilled  water 
does  not  result  in  any  increase  in  the  extraction  of  hop 
bitter.  Spent  hops  from  the  brewery  were  found  to  contain 
from  9-20  to  25-6  per  cent,  of  the  proportion  of  bitter 
principle  originally  present ;  these  numbers  are  probably 
somewhat  low,  since  a  portion  of  the  lupulin,  which 
becomes  separated  from  the  cones  during  boiling,  passes 
through  the  false  bottom  of  the  hop-back.  Disintegration 
of  the  hops  before  boiling  with  wort,  leads  to  but  a  slight 
increase  in  the  proportion  of  bitter  extracted. — T.  H.  P. 

Yeast  cell  juice  ;  Some  experiments  with .     E.  Buchner 

and  R.  Hoffmann.  Biochem.-Zeits.,  1907,  4,  215. 
Z.  ges.  Brauw.,  1907,  30,  526—527. 
When  blood-fibrin  flakes  are  steeped  for  4 — 6  hours  at 
the  ordinary  temperature  in  yeast  cell  juice,  they  absorb 
some  of  the  endotryptase,  which,  after  removal  of  the 
flakes  and  washing,  is  capable  of  effecting  the  digestion 
of  the  fibrin  under  suitable  conditions.  The  fermentative 
power  of  the  juice  is  considerably  weakened  by  the  treat- 
ment with  fibrin,  but  the  latter  does  not  acquire  fermenta- 
tive properties.  Treatment  of  the  juice  with  a  mixture 
of  alcohol  and  ether  (2  :  1)  gives  a  precipitate  which  fer- 
ments dextrose,  sucrose  and  maltose  equally  well.  A 
second  treatment  of  a  solution  of  this  precipitate  with  the 
same  mixture  gives  a  second  precipitate  in  which  the 
fermentative  power  towards  maltose  is  only  75  per  cent, 
of  that  towards  dextrose.  Thus,  alcohol  destroys  maltase 
more  rapidly  than  zymase.  Treatment  of  the  yeast 
juice  with  ozone  causes  frothing  and  gradual  separation 
of  a  coagulum  ;  the  fermentative  power  is  decreased  in 
proportion  to  the  amount  of  ozone  employed.  The 
addition  of  solid,  powdered  phenol  to  the  juice  causes  a 
considerable  precipitation  of  albumin,  but  phenol  in  the 
form  of  aqueous  solutions,  added  drop  by  drop  to  the 
amount  of  0-5 — 1-0  per  cent.,  only  causes  a  precipitate 
after  several  hours.  The  addition  of  0-5  per  cent,  of  phenol 
lowers  the  fermentative  power  in  degrees  ranging  from 
practically  nothing  up  to  one-third  ;  the  addition  of  1  per 
cent,  lowers  the  fermentative  power  from  one  half  to  two- 
thirds  ;  similar  quantities  of  phenol  are  sufficient  to  kill 
living  yeast. — J.  F,  B. 

Brewing  industry  2    Recent  progress  in  the  .     A.  R. 

Ling.  Brewers'  J.,  1907,  43,  558—561. 
Referring  to  the  work  of  Brown  on  the  nitrogen  question 
in  brewing,  the  author  points  out  that  whilst  in  Germany 
a  10  per  cent,  limit  for  protein  in  barley  has  been  fixed, 
and  whilst  in  England  a  similar  limit,  broadly  speaking, 
■would  probably  be  suitable,  in  the  United  States  a  prefer- 
ence is  shown  for  six-rowed  barleys  far  richer  in  protein. 
This  is  because  the  malt  is  germinated  for  a  much  shorter 
time  than  in  Europe  and  is  brewed  in  conjunction  with 
large  proportions  of  raw  grain.  The  author  refers  to 
Binen's  work  on  the  evolution  of  hybrid  varieties  of  barley, 
possessing  desirable  qualities  suited  to  local  conditions, 
and  as  stable  as  the  original  varieties.  With  regard  to 
malting,  it  is  now  recognised  that  the  pneumatic  drum  is 
capable  of  producing  malt  equal  in  quality  to  that  prepared 
by  the  flooring  system.  Formerly,  the  facilities  for  venti- 
lation and  turning,  which  the  drum  presents,  led  to  an 
abuse  of  these  treatments,  with  the  result  that  a  long 
straight  "  wild  "  rootlet  was  produced.  Similarly  in^the 
case  of  the  pneumatic  curing  arum,  the  fault  was  that    tl  ( 


drying  of  the  grain  in  the  earlier  stages  was  too  rapid, 
and  the  important  physiological  changes  which  occur 
during  withering  were  suppressed.  In  the  most  approved 
form  of  pneumatic  malting,  an  ordinary  kiln  is  employed, 
but  the  author  thinks  that  the  curing  process  is  carried  out 
most  effectively  in  the  drum,  because  the  facilities  for 
turning  ensure  uniformity.  The  filter-press  method  of 
brewing,  with  malt-flour,  is  now  being  worked  with  great 
success,  and  the  large  losses  of  starch  in  the  steely  points, 
inherent  in  the  grist  process,  are  saved.  Accord^g  to 
Smith  (this  J.,  1906,  438,  599)  malt-flour  can  be  mashed  in 
the  ordinary  tun,  provided  certain  precautions  are  observed. 
In  cooling  and  ar^rating  the  wort,  improvements  have  been 
effected  in  the  direction  of  supplying  sterilised  filtered  air. 
In  the  fermentation  department,  pure-cultivated  yeast  is 
now  being  used  in  the  case  of  running  ales  for  quick 
consumption,  which  do  not  require  a  secondary  fermenta- 
tion, since  Siau  (this  J.,  1906,  385)  pointed  out  that  the 
primary  fermentation  may  be  prolonged  for  about  a  fort  • 
night.  It  is  recognised  that  the  secondary  changes  which 
take  place  in  beer  during  storage  are  the  result  of  the 
activity  of  organisms  other  than  the  primary  yeast,  and 
that  these  organisms  may  vary  with  the  locality  and 
conditions  of  working  of  the  brewery.  It  is  quite  conceiv- 
able that  such  secondary  flavours  may  be  contributed 
by  bacteria  and  other  adventitious  infections,  and  the 
author  is  not  prepared  to  condemn  a  pitching  yeast 
merely  on  the  groimd  of  infection,  without  proof  that  such 
infection  has  had  undesirable  consequences. — J.  F.  B. 

Wines  ;   Hydrogen  sulphide  flavour  in .     L.  Mathieu. 

Bull.  Assoc.  Chim.  Sucr.  Dist.,  1907,  25,  251—253. 

The  presence  of  hydrogen  sulphide  in  wine  is  due,  occasion- 
ally to  action  on  glass  (of  the  bottles)  containing  alkali  sul- 
phides, but  generally  to  the  reducing  action  of  yeast  or 
bacteria  on  oxygen  compounds  of  sulphur  derived  from  the 
soil,  sulphur  or  various  sulphates  applied  to  the  vines  to 
combat  different  disease  moulds,  or  sulphur  employed 
for  treating  the  casks.  As  a  rule,  it  is  wines  rendered 
sparkling  by  fermentation  which  acquire  the  flavour  of 
hydrogen  sulphide.  The  production  of  this  flavour  is 
favoured  by  rise  of  temperature  and  by  allowing  the  wine 
to  remain  in  contact  with  the  lees. — T,  H.  P. 

Starch  in  amylaceous  materials  3    Livinefa  polarimetric 

method  for  the  determination  of  .     SL   Canet  and 

0.  Durieux.     See  XVI. 

Denatured  alcohol ;  U.S.  Internal  Eevenue  Circular. 
Oil,  Paint,  and  Drug  Rep.,  Oct.  28,  1907.     [T.R.] 

The  Commissioner  of  Internal  Revenue  has  issued  the 
following  circular  to  collectors  and  department  agents  :  — 

Collectors  and  revenue  agents  are  instructed,  as  oppor- 
tunities offer,  to  fully  advise  those  in  whose  business 
alcohol  can  be  used  as  to  the  rights  and  privUeges  of 
manufacturers  using  denatured  alcohol  in  manufacturing 
processes. 

Denatured  alcohol  may,  under  the  law,  be  employed 
in  the  manufacture  of  anything  except  beverages  or 
liquid  medicinal  preparations.  Under  the  amendatory 
act  of  March  2,  1907,  it  may  be  employed  in  the  manu- 
facture of  chloroform  and  ether.  Regulations  30,  revised, 
authorise  the  use  of  either  completely  or  specially  denatured 
alcohol  in  manufacturing  processes.  There  are  two 
formula;  under  which  alcohol  is  denatured  completely, 
to  wit,  the  wood  alcohol-benzine  and  the  wood  alcohol- 
pjTidine  formultp.  Completely  denatured  alcohol  is 
sold  on  the  market  without  restrictions.  Manufacturers 
using  less  than  fifty  gallons  of  completely  denatured 
alcohol  per  month  are  not  required  to  secure  a  permit. 
Manufacturers  using  more  than  fifty  gallon.'*  of  such 
alcohol  per  month  are  required  by  regulations  30  to  secure 
a  permit  from  the  collector  of  internal  revenue  of  the 
district  in  which  the  business  is  located.  No  records  are 
to  be  kept  or  returns  made  by  manufacturers  using  com- 
pletely (Jenaturcd  alcohol  unless  they  recoTcr  alcohol  for 
reuse.  The  manufacturer  is  simply  required  to  keep  the 
alcohol  locked  in  a  room  or  rooms  anywhere  on  his 
premises,  and  he  may  keep  it  in  any  room  on  his  premisea 
except  one  in  which  "distilled  spirits,  wine,  or  malt  liquors 
are^kept  or  stored.     Completely  denatured  alcohol  may 
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K-  '  ->-*  from  dealers  or  denahirers  in  the  open  market 
1-  dt-livennl  in  either  stamped  pickages,  or  by 
t  ^  .•;on  tanks  (tank  civrs).  or  dclivorv  tanks  (tank 
wajrotis).  It  may  l>e  kept  on  the  manufacturing  premises, 
stored  in  stamped  jviokages,  or  in  tanks  specially  set  aside 
for  that  ptirjxise.  ^\"here  completely  denatured  alcohol 
k>  not  suitable  for  use  in  an  industry,  and  denatured 
alcohol,  withdrawn  from  bond  free  of  tax,  can  be  legally 
used  in  such  industry,  the  regidations  provide  for  tlie 
authorisation  of  the  use  of  alcohol  denatured  under  a 
special  formula.  If  it  should  be  found  necessary,  more 
tnan  one  formula  will  l)e  authorised  for  the  same  industry. 
Application  for  the  use  of  a  special  formula  in  an  industry 
must  bo  made  to  the  collector  of  internal  revenue,  who 
will  submit  such  application  to  this  othce  for  a  decision. 
The  use  of  a  special  formula  has  l>een  authorised  in  each 
of  the  following  industries  : — Shellac  varnishes,  photo- 
graphic dry  plates,  embalming  thiid,  heliotropin.  lacquers 
from  soluble  cotton,  resin  of  po<lophyllum  and  similar 
product.*,  manufacture  of  ethyl  chloride,  acetic  ether, 
surgical  ligatures,  filaments  for  incandescent  electric 
lamps,  silverware  and  bronze  and  of  thermometer  and 
barometer  tubes,  manufacture  of  celluloid,  pyroxylin 
and  similar  product<j,  transparent  soap,  manufacture  of 
smoking  and  chewing  tobacco,  manufacture  of  photo- 
engravings, manufacture  of  fulminate  of  mercury,  manu- 
facture of  imitation  leather,  manufacture  of  matches, 
manufacture  of  sulphuric  ether,  manufacture  of  sulphone- 
methane,  purification  of  rubber,  manufacture  of  pastes 
and  vamitihes  from  soluble  cotton,  manufacture  of  photo- 
graphic collodion  (2).  When  a  special  formula  for  use  in 
an  indu!itry  has  been  authorised  by  this  office,  the 
individual  manufacturer,  desiring  to  qualify  in  order  that 
he  may  use  alcohol  denatured  under  such  formula  at  his 
manufacturing  plant,  shall  make  application  to  the 
collector  for  a  permit,  in  which  he  shall  state  the  kind  of 
basjnees  in  which  he  is  engaged  and  in  which  he  desires 
to  use  denatured  alcohol,  and  the  location  of  his  plant, 
and  the  formula  he  desires  to  employ.  Manufacturers 
using  specially  denatured  alcohol  must  secure  their 
alronol  direct  from  a  denaturer — that  is  to  say,  either 
from  a  distillerv-  or  a  central  denaturing  bonded  warehouse. 
They  must  give  bond,  the  condition  of  which  is  that  they 
will  not  mi.«apply  the  alcohol  denatured  for  them  and 
delivered  to  them  for  use  in  manufacture.  The  penal 
•um  of  the  bond  depends  upon  the  quantity  of  alcohol 
the  manufacturer  uses.  Manufacturers  using  specially 
denatured  alcohol  are  required  to  pirovide  a  room  in  which 
to  store  the  alcohol  as  it  Ls  received.  They  must  also 
name  a  custodian  who  is  to  have  supervision  over  the 
room  and  the  alcohol  stored  therein — that  is,  to  carry 
the  keys  to  the  room  or  any  tanks  that  may  be  located 
therein  for  the  storage  of  alcohol.  This  room  must  be 
wed  ezchmivcly  for  the  storage  of  alcohol.  Such  manu- 
ImeUtnn  are  jjermitted  to  receive  alcohol  in  bulk  from 
transportation  or  delivery  tanks  and  to  keep  it  stored 
in  their  storeroom  in  storage  tanks.  They  are  required 
to  keep  a  record  in  which  to  enter  the  alcohol  as  it  is 
Tceived  and  dicpr»ed  of,  and  they  are  required  to  make 
a  mmthly  return  to  the  collector  from  their  record. 
They  are  not  required,  as  formerly,  to  keep  any  record 
of  the  goods  in  the  manufacture  of  which  they  use 
denatured  alcohol.  Manufacturers  using  either  com- 
pletely or  specially  denatured  alcohol  are  permitted  to 
nrorrtr  the  alcohol  u.ied  by  them  and  to  restore  it  to  a 
emditinn  Ujt  reuse.  This  may  be  d«jne  either  at  their 
manofactur""'  r.ir.r,«  i,nder  y»rop<-r  supervision,  or  it  may 
b^  done  nf  :  rxntral  rr-xtoring  and  redf-natnring 

plant,  to  •    recovered   alcohol  can   \xt  shipped 

and  from  »h«  h  it  tan  1«  received  again  for  reuse. 

Revenue  agcntx,  inspectors,  deputy  collectors  and 
other  revenue  officer*  arc  instnict<»d  to  carefully  invcxtigate 
all  indiLstrirx  in  uhirh  denatured  aUohol  is  king  used  or 
ran  be  u«ed,  with  the  view  of  a/iccrtaining  how  the  regu- 
laticww  heretofore  afJopted  ojierate,  and  what  objections 
there  are,  if  any,  to  said  regijlatifm.s.  It  is  the  d(-«ire 
of  this  office  to  bear  and  consider  any  reasonable  objections 
thrre  may  ^le  to  fxv\.ms  rr-gulntionn.  In  view  of  the 
lartre  naml>er  of  indu^-tries  in  whifh  flenatiired  alcohol 
^  ,"****•  ****  varif/ijs  condition."*  un'ler  which,  and  the 
jwrpoaea  for  ^hi^h,  it  w  employed,  it  has  always  been 


realised  here  that  the  making  of  imiform  regulations  to 
meet  all  conditions  in  all  industries  to  the  entire  satis- 
faction of  all  concerned  would  be  difficalt  of  accom- 
plishment. The  regulations  as  applied  to  manufacturers 
as  prepared  and  adopted  have  been  considered  to  an 
extent  tentative.  This  ofKcc,  therefore,  expects  all  the 
representatives  of  this  bureau  to  ascertain  and  report 
existing  conditions,  and  submit  to  this  office  any  suggest- 
ions from  manufacturers  interested,  made  in  good 
faith,  and  to  submit  themselves  any  suggestions  as  to 
amendments  or  changes  in  the  regulations  that  may 
appear  to  be  desirable  and  practicable. 

Alcohol  denaturant  in  Austria-Tlvngary.     Bd.  of  Trade  J., 
Nov.  7,  1907.     [T.K.] 

A  Decree  came  into  force  on  Nov.  10  amending  the 
spirit  tax  regulations  of  July  21,  1899,  and  establishing 
a  new  general  denaturing  material  as  follows  : — 

A  mixture  of  19  parts  of  wood  spirit,  2-5  parts  of 
pvTidine  bases,  2-5  parts  of  benzol  and  1  part  of  an 
additional  substance,  the  composition  of  which  is  to  be 
fixed  by  the  Ministry  of  Finance.  The  denaturant  may 
only  be  produced  in  places  officially  authorised  ;  and  will 
only  be  sent  out  directly  to  persons  requiring  it,  and  who 
have  applied  for  permission  to  denature  spirit  with  the 
general  denaturing  material.  The  general  denaturing 
material  is  to  be  mixed  with  the  spirit  to  be  denatured 
in  the  proportion  of  2-5  litres  to  100  litres  of  pure  alcohol. 

German  spirit  monopoly/.  Chem.  and  Drugg.,  Nov.  16, 
1907.  [T.R.] 
The  "  Berliner  Tageblatt "  supplies  the  following 
particulars  with  regard  to  the  proposed  State  monopoly 
of  German  alcohol:  (1)  The  total  production  of  raw 
spirit  produced  by  the  distilleries  is  to  be  fixed  at 
370  million  litres  of  pure  alcohol.  (2)  The  establishment 
of  new  distilleries  will  be  made  dependent  on  the  need 
for  them  and  subject  to  the  granting  of  a  concession. 
(3)  The  "  Maischbottich  "  (mash-tun)  tax  lapses,  and  a 
"  register  "  price,  amounting  to  about  35M.  per  100  litres 
of  pure  alcohol,  is  to  be  secured  to  the  distilleries.  Instead 
of  the  usual  20M.  "  contingent,"  only  lOM.  per  hectolitre 
of  pure  alcohol  is  to  be  granted,  and  this  only  for  a  period 
of  ten  months,  after  which  the  "  contingent "  is  to  lapse 
entirely.  (4)  A  distillery  council  is  to  be  associated  with 
the  State  monopoly  administration  for  the  purpose  of 
advising  as  to  the  fixing  of  prices  each  year.  The  present 
syndicate,  or  "  Centrale,"  is  to  be  taken  over  Dy  the 
Government,  and  distilleries  outside  are  to  be  acquired.  The 
indemnity  granted  to  the  distilleries  is  to  be  based  on  the 
average  profits  of  the  last  three  years,  and  is  to  correspond 
to  a  6  per  cent,  capital  value  of  the  yearly  profits.  (5)  The 
law  is  to  take  effect  from  October  1,  1908.  (6)  The  State 
will  have  an  increase  in  revenue  of  70  million  marks 
from  the  spirit  monopoly.  There  are  some  eighty  large 
factories  and  about  100  small  ones  to  be  taken  over  by 
the  State,  and  in  addition  to  these,  there  are  numerous 
warehouses  used  by  the  wholesale  dealers,  and  a  quantity 
of  fittings,  &c.,  the  value  of  which  will  amount  to  about 
250  million  marks.  The  indemnities  to  spirit  manu- 
facturers and  dealers  may  be  estimatea  at  about 
750  million  marks,  so  that  the  Government  will  require 
about  1000  million  marks  if  the  monopoly  is  to  be  intro- 
duced. 

Patents. 
Ycasl  and  products  containing  yca/^t '    Method  of  drying 
for  tise  as  food,  fertiliser,  insecticide  and  fly  preven- 
tative.    A.    J.    Oxford,    Walton-on-Trent,    Derbyshire. 
p:ng.  Pat.  23,055,  Oct.  18,  1906. 

Yea.st  is  first  liquefied  in  any  of  the  known  manners, 
preferably  by  heating  it  with  the  addition   of  common 
salt.      The  liquid,  cither  alone  or  in  admixture  with  other 
substances,  such  as  molasses,  blood,   llesh,   bone  meal  or 
oil-seed  meal,  is  evaporated  in  thin  layers  on  the  surface] 
of  internally   heated,   revolving  cylinders,   and  the  dried^ 
product    is   scraped    off   continuously.     It    is   sometimeal 
necessary  to  lubricate  the  surfaces  of  the  cylinders,  after] 
scraping  off  the  dried  product  by  applying  oil,  before  thej 
layer  of  liquid  conies  in  contact  with  them,  in  order  toj 
facilitate  the  removal  of  the  product. — J.  F.  B. 
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Lactic  ac'd  ;  Process  of  making .     J.  A.  Just.  Syracuse 

N.Y.     U.S.  Pat.  868,444,  Oct.  15,  1907. 

A  ROLTTTiON  Containing  pure  milk  sugar  (prepared  as 
described  in  U.S.  Pat.  8fi8,44B,  page  1208)  is  treated  with 
a  preparation  containing  lactic  ferments,  a  calcareous 
neutralising  material  being  also  added.  The  calcium 
lactate  formed  is  decomposed  by  the  addition  of  an  acid 
which  will  yield  an  insoluble  calcium  .salt,  and  the  lactic 
acid  is  then  recovered  from  the  solution. — W.  P.  S. 

Brandy  and  cream  of  tartar  from  marcs ;    Simultaneous 

extraction  of  .     E.   A.   Barbet.     Fr.  Pat.  379,038, 

Aug.  28,  1906. 

The  marcs  of  red  wines,  containing  both  alcohol  and 
cream  of  tartar,  arc  lixiviated  systematically  in  a  battery 
with  water  made  alkaline  by  sodium  carbonate,  both  the 
valuable  constituents  being  thus  extracted  in  a  single 
operation.  The  extract  is  then  treated  with  a  quantity 
of  sulphuric  acid  exactly  equivalent  to  the  sodium  car- 
bonate used.  After  a  few  days,  the  clear  liquid  is 
decanted  off  from  the  deposit  of  cream  of  tartar,  and  the 
alcohol  is  recovered  by  distillation.  If  desired,  the  tartar 
may  be  precipitated  from  the  alkaline  extract  by  the 
addition  of  lime  or  calcium  chloride. — J.  F.  B. 

Alcohol ;    Denaturing  anent  for  ,  and  its  process  of 

manufacture.     T.  Heidlberg.     Fr.  Pat.  378,988,  June  19, 
1907. 

A  NEW  denaturing  agent  for  alcohol  consists  of  a  mixture 
of  a  carbylamine,  preferably  phenylcarbylamine,  thio- 
cresol  or  other  body  of  the  thionic  series,  and,  if  desired, 
traces  of  methyl  orange.  The  phenylcarbylamine  is 
prepared  in  alcoholic  solution  by  treating  a  'mixture  of 
chloroform  and  aniline  with  alcoholic  potassium  hydroxide 
and  decanting  the  clear  solution.  Thiocresol  is  pre- 
ferably obtained  by  the  reduction  of  p-toluenesulphonic- 
chloride,  a  by-product  of  the  manufacture  of  saccharin. 
Suitable  proportions  of  the  components  for  the  production 
of  a  commercial  denaturing  agent  consist  of  15  parts  of 
phenylcarbylamine  and  7*5  parts  of  thiocresol  in  100  parts 
of  alcohol.— J.  F.  B. 

Ammonia  from  distillery  washes  ;    Recovery  of .     J. 

Effront,  Brussels.     U.S.  Pat.  868,976,  Oct.  22,  1907. 

See  Fr.  Pat.  369,630  of  1906  ;  this  J.,  1907.  109.— T.  F.  B. 
Fr.  Pat.  379,036;  Green  coffee,  etc.     See  XVIIL4. 


XVIII.— FOODS  ;    SANITATION  ;    WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

Meat ;    Formation  of  volatile  sulphur  compounds  in , 

and  their  influence  on  the  detection  of  added  sulphites. 
A.  L.  Winton  and  E.  M.  Bailey.  J.  Amer.  Chem.  Soc, 
1907,  29,  1499—1503. 

In  order  to  ascertain  the  effect  of  volatile  sulphur  com- 
pounds formed  in  meat  on  the  determination  of  added 
sulphites,  50  grm.  portions  of  chopped  meat  were  distilled 
with  phosphoric  acid  solution,  the  vapours  collected  in 
bromine  water,  and  the  sulphur  precipitated  as  barium 
sulphate.  The  quantities  of  volatile  sulphur  from  fre-sh 
meat  and  from  meat  14  days  old,  determined  thus,  were 
as  follows : — 


Beef. 

mgnns. 

Mutton, 
mgnns. 

Veal. 

Pork, 
mgrms. 

Ist  day    

14th  day  

(M) 

1-4 

0-0 
2-1 

0-1 
4-0 

0-0 
2-4 

Experiments  were  also  made  with  meat  (50  grms.) 
from  1  to  27  days  old,  in  which  the  vapours  from  the 
distillation  flask,  before  being  absorbed  in  bromine  water, 
were  passed  through  a  1  per  cent,  solution  of  copper 
sulphate,  which  retains  the  hydrogen  sulphide  class  of 
compounds  (sulphides,  mercaptans,  etc.),  without  absorb- 
ing an  appreciable  quantity  of  sulphur  dioxide.  The 
results  were  somewhat  irregular,  but  during  the  first 
four  days,  the  quantities  of  volatile  sulphur  both  as  sulphur 
dioxide  and  as  hydrogen  sulphide,  were  inconsiderable. 
After  the  fourth  day,  the  amount  of  sulphur  as  sulphur 
dioxide  increased,  the  largest  quantity  obtained  being 
1'9  mgrms.  after  18  days  from  veal.  Tlie  greatest  amounts 
of  sulphur  as  sulphur  dioxide  from  beef  and  pork  were 
1  mgrm.  (after  19  days)  and  0-8  mgrm.  (after  9  days) 
respectively.  The  amounts  of  sulphur  as  hydrogen 
.sulphide  were  larger  than  those  of  sulphur  as  sulphur 
dioxide,  especially  with  veal,  from  which  the  maximum 
amount — 3-4  mgrms.  after  9  daj-s — was  obtained.  The 
largest  amount  of  total  volatile  sulphur,  viz.,  4-6  mgrms. 
after  9  days,  was  also  obtained  from  veal. — A.  S. 


Bleached  flours  ;    Detection  of .     F.   J.    Alway   and 

R.  A.  Gortner.     J.  Amer.  Chem.  Soc,  1907,  29,  1503— 
1513. 

Flottrs  bleached  by  moans  of  nitrogen  peroxide  give  a 
pink  coloration  with  the  Griess-Dosvay  reagent  [a  mixture 
of  acetic  acid  solutions  of  sulphanilic  acid  and  a-naphthyl- 
amine],  whilst  unbleached  flours  give  no  coloration, 
provided  care  be  taken  that  the  atmosphere  in  which  the 
test  is  performed,  and  the  reagents  employed,  are  free 
from  nitrous  acid  or  nitrites.  Bleached  flours  do  not 
give  off  any  substance  which  will  so  affect  unbleached 
Hours  stored  along.side  them,  that  these  will  subsequently 
give  the  pink  coloration  with  the  Griess-Hosva}'  reagent. 
In  a  large  number  of  samples  of  bleached  flours,  the 
average  content  of  nitrites  was  6-3  parts  per  million. 
Flours  bleached  by  means  of  chlorine  and  bromine  are 
characterised  by  increased  acidity,  which  is  especially 
evident  in  the  oil  extracted  by  means  of  benzene  from  the 
flour.  Such  flours  may  be  detected  by  extracting  30  grms. 
with  benzene,  and  evaporating  the  ejrtract,  an  oily  residue 
being  obtained.  A  piece  of  copper  wire  is  then  heated 
in  a  Bunsen  flame,  until  the  latter  is  no  longer  coloured 
green  ;  the  wire  is  now  dipped  in  the  oil  and  again  heated 
in  the  flame,  when  a  green  or  blue  coloration  indicates  the 
pre.sence  of  chlorine  or  bromine.  The  quantity  of  halogen 
may  be  estimated  by  titrating  an  aqueous  extract  of  the 
flour  with  N/IO  silver  nitrate  solution;  about  one-half  of 
the  halogen  used  for  bleaching  is  left  as  chlorides  or 
bromides. — A.  S. 


Cacao  ;    Composition  of  the  "  crude  fibre  "  of .     H. 

Matthes  and  F.  Streitberger.     Ber.,   1907,  40.  4195— 
4199. 

The  quantity  and  proximate  composition  of  the  "  crude 
fibres  "  have  been  proposed  as  a  measure  of  the  purity 
or  adulteration  of  substances,  such  as  cacao  or  pepper, 
which  are  liable  to  be  mixed  with  the  husks  of  the  same 
or  other  seeds.  The  authors,  working  on  cacao  powder, 
have  found  that  the  "  cnide  fibre "  alwaj's  contains 
variable  quantities  of  coloured  extractive  matters  and 
nitrogenous  substances,  according  to  the  process  by  which 
it  has  been  prepared.  Moreover,  the  "  crude  fibre " 
prepared  by  Konig's  method,  which  gives  the  highest 
yield,  is  the  most  contaminated  with  nitrogenous  residues. 
The  authors  have  al.so  investigated  the  process  described 
by  Konig  (this  J.,  1906.  1069)  for  the  proximate  separation 
of  cellulose,  lignin,  and  cutin  in  '"  crude  fibre,"  as  applied 
to  that  of  cacao.  In  the  first  place  they  show  that  th« 
action  of  the  ammoniacal  hydrogen  peroxide  there  pre- 
scribed is  not  confined  to  the  lignin,  but  that  it  attacks 
not  only  the  impurities  mentioned  above,  but  also  the 
cellulose.  Filter  paper  treated  with  this  reagent  suffered 
a  loss  of  3 — 4  per  cent,  and  was  reduced  to  a  short-fibred 
hygroscopic  mas-s.  When  Konig's  method  of  proximate 
separation  was  applied  to  the  "  crude  fibre  "  of  the  same 
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c*«M>  powder,  prepared  in  various  ways,  the  following 
retulta  were  obtained  : — 


Method  of  pr^pAilns 
••  crude  6bn." 


jntrogen  in 
Yield  of       "  crude  fibre  ' 
'crude fibre."   from  9  grms. 
I      of  cacao. 


per  cent.  prms. 

Weende   7-33  0-0086 

Konig 12-56  0-0235 

KOnitJ.   int>dif<Hl   by  ; 

MatthMandMiUler  7-34  |         0-0068 

LDdwig 6-21  — 


Ratio  of 
Ugnin  to 
cellulose. 


0-05 
0-5 


1-37 

2'87 


Thus,  since  "  crude  fibres "  represent  such  variable 
mixtures,  all  results  relating  to  them  should  always  be 
accompanied  by  a  reference  to  the  process  by  which  they 
were  obtained.  Tlie  authors  conclude  that  Konig's 
process  for  the  separation  of  jignin  and  cellulose  is  not 
applicable  to  cacao. — J.  F.  B. 

Partia  africarxa  ;   Oil  and  dava-daua  cheese  from  the  seeds 

of  .     H.  Fincke.     Z.  Untersuch.  Nahr.  Genussm., 

1907.  14.  511—620. 

Th»  seeds  of  Parlcia  afritana.  which  in  the  roasted  state 
are  known  as  "  Soudan  coffee."  contain  about  16  per  cent. 
of  fat,  and  29  per  cent,  of  protein,  the  corresponding 
amounts  in  the  kernels  being  22  per  cent,  and  42  per 
cent,  respectively.  The  fat  is  semi-fluid  to  solid  at  the 
ordinary  temperature,  and  has  hardly  any  taste  or  smell. 
It  poMPBucis  weak  drying  properties,  and  apparently  does 
not  readily  become  rancid.  A  sample  extracted  with 
petroleum  spirit  gave  the  following  results : — Refracto- 
meter  reading  at  25°  C,  67-2  ;  at  40°  C.  58-8  ;  acid  value, 
2-6;  saponification  value,  184-5;  iodine  value  (Wijs), 
91-6  ;  Reichert-Meissl  value,  0-6  ;  and  Hehner  value,  95-5. 
Daua-daua  cheese  is  prepared  by  boiling  the  kernels  of 
P.  afrieana  with  water  until  soft,  beating  the  mass  into  a 
pn!p  in  wooden  mortars,  flavouring  it  with  salt  and  red 
pepper,  and  compressing  it  into  small  cakes,  which  are  dried 
in  the  ran.  In  another  method  the  pulp  is  allowed  to 
•rtand  for  3  days  and  then  spread  in  the  sun  to  dry.  no 
flavourings  being  added.  The  cheese  is  largely  used  by  the 
natives  of  the  Soudan  in  place  of  meat.  A  sample  gave 
the  following  result.s  : — Water,  17-45;  ethereal  extract, 
3t-40 ;  total  nitrogen,  5-89 ;  protein  nitrogen,  2-42 ; 
wmter-»^»hible  nitrogen,  4-53 ;  nitrogen  of  indigestible 
protein.  0-3^1 ;  albumose  nitrogen.  0-12 ;  nitrogen  of 
peptones  and  bases.  0-58;  ammoniacal  nitrogen.  1-05; 
amino-nitrogen.  0-24  ;  sugars,  0  ;  crude  fibre,  3-38  ;  free 
•eid  (a*  lactic  acid).  1-74  ;  ash  (without  sand),  2-73  ;  and 
■and,  l-SH.  The  ash  contained  no  chlorine.  The  fat, 
extracted  with  petroleum  spirit,  agreed  closely  in 
characteristics  with  that  obtained  from  the  seeds  them- 
aelrea,  with  the  exception  of  the  acid  value  which  was 
31  •7.  The  cheese  is  remarkably  stable,  a  sample  kept 
tinder  fi!^Mm  showing  no  appreciable  change  after  the 
lapse  of  6  mootba.— C.  A.  M. 

Patehts. 

Grain :   ProceM  of  treating ,  for  use  as  a  foodstuff,  as 

am  ittgreditni  of  «<oa  nvd  chncolale  preparntir/ns,  as  a 
eoff*  nbUituie,  and  for  Uku  jmrprjses.  A.  De  Crignis, 
Autcthnrt.  Germany.  Eng.  Pat.  KMl,  July  18,  1907. 
(Under  Rul»-  6  of  the  PaU.  Roles,  1905.) 

Th«  grain,  tuch  as  maiie.  barley  and  the  likr*.  but  pre- 
ferably oats,  is.  after  removing  the  busks,  fprayed  with 
water  at  a  temperature  of  from  95°  to  30°  C.  The  qunntif  y 
of  water  thus  added  is  from  26  to  30  per  cent,  and  aft«n- 
rtrry  24  hour*  a  further  quantity  is  ndd^d  to  replace  that 
lo«t  by  evaporation.  Aft»T  tao  or  three  days,  when  the 
formatico  of  lactic  arid  liegins,  the  grain  is  dried.  It 
may  be  then  shredded,  ground  to  a  f.our.  mixe.!  with 
cocoa,  or  roaated  to  form  a  coffee  substitute.— W.  P.  8. 

Ommn  tolMbU  to  a  nrutrtd  ^uiirm  .-    Prornts  of  j,rrporir>g 

J.  A.  Jnrt.  Kyra/.use,  N.Y.     U.S.  Pat.  868,445. 

Oct.  J 6,  l9r/7. 

HK^A»ATtb  milk  is  dihited  with  from  two  to  foUr  times 
»♦•  vohime  of  water,  atid  tb»  CMetn  <■  pr*HpiUt#'d  by 


adding  0*1  per  cent,  of  acetic  acid,  the  precipitation  being 
aided  by  heating  the  mixture  to  a  temperature  not 
exceeding  140°  F.  The  casein  is  collected,  washed,  mixed 
with  a  suflRcient  quantity  of  alkali  to  form  a  neutral 
soluble  compound,  and  then  dried.  Or,  the  washed  and 
dried  casein  may  be  mixed  with  the  requisite  quantity  of 
dry  alkali.— W.  P.  S. 

Evaporating   process   \fnr  milk].     J.    A.    Just,   Svracuse, 
N.Y.     U.S.  Pat.  868,447,  Oct.  15,  1907.  " 

The  liquid,  such  as  milk,  to  be  evaporated,  is  continuously 
supplied  to  the  upper  part  of  two  rotating  perforated 
drums,  mounted  horizontally  close  to  each  other.  Hot, 
dry  air  is  forced  under  pressure  into  the  interior  of  the 
drums  and  passes  through  the  perforations  and  milk  on 
the  outer  surface  of  the  drums.  The  partially  evaporated 
milk  is  pressed  as  it  passes  between  the  drums,  and,  after 
the  drying  has  been  completed,  the  dry  film  is  removed 
from  the  drums  before  it  reaches  the  point  where  the  fluid 
milk  is  .supplied  to  the  apparatus. — W.  P.  S. 

Orcen  coffee,  spirits,  vnnes,  etc.  ;    Process  for  improHng 

.     J.  M.  L.  Desvignes.     Fr.  Pat.  379,036,  Aug.  28, 

1906. 

Coffee,  wines  and  spirits  or  any  products,  vegetable  or 
mineral,  which  are  capable  of  being  improved  by  natural 
oxidation,  are  "  aged  "  rapidly  artificially  by  treating 
them  in  closed  vessels  with  compressed  air. — J.  F.  B. 

Eng.  Pat.  23,055  ;     Yeast,  etc.     See  XVII. 

(£.)— SANITATION  ;     WATER    PURIFICATION. 

Patents. 

Air';    Automatic  apparatus  for  indicating  the  presence  of 

dangerous  gases  or  vapours  in  mixture  with  .     A. 

Philip  andL.  J.  Steele,  Portsmouth.  Eng.  Pat.  22,129, 
Oct.  6,   1906. 

The  air  is  drawn  by  means  of  a  pump  through  a  series  of 
pipes  extending  to  the  places  where  it  is  desired  to  perform 
the  test,  and  is  then  conducted  into  an  apparatus  con- 
taining two  separate  but  similar  wires  of  palladium, 
platinum,  or  like  catalytic  substance.  The  air  circulates 
round  one  wire,  and  the  resistance  of  the  two  wires  is  so 
regulated  that  an  electric  current,  supplied  to  both, 
passes  through  that  in  contact  with  the  air.  and 
causes  a  solenoid  to  draw  a  pivoted  armature  towards  it 
so  that  a  white  lamp  is  lighted  up.  When  combustible 
gases  are  present  in  the  air,  the  wire  around  which  the  air 
circulates  becomes  heated,  its  resistance  increases,  and  the 
current  passes  through  the  second  wire,  causing  the 
pivoted  armature  to  be  drawn  over  in  the  other  direction, 
and  lighting  up  a  red  lamp.  The  wires  may  be  suitably 
heated,  preferably  by  the  passage  of  the  current,  before 
commencing  the  circulation  of  the  air.  The  apparatus 
is  enclosed  in  a  ca.se  and  means  are  provided  for  breaking 
the  connections  before  the  case  can  be  opened.  Pilot 
lamps  are  also  provided  to  show  whether  the  apparatus 
is  in  working  order. — W.  P.  S. 

Oases  '     Process  for  abstracting  from  a  liquid dis- 

solved  therein.  J.  F.  P.  Kestner,  Lille.  France.  Eng. 
Pat.  1843,  Jan.  24,  1907.  Under  Int.  Conv.,  Jan.  24, 
1906. 

See  Fr.  Pat.  371.486  of  1906  ;  this  J.,  1907,  429.— T.  F.  B. 

Water ;      Apparatus    for    separating    foreign    suhsfarces 

from ,     V.    Antoine,    1  abermont.    Belgium.     Kng. 

Pat.  ir,288,  Aug.  27,  1907.  Under  Int.  Conv.,  .".ug.  28, 
1906. 

See  Fr.  Pat.  374,040  of  1907  ;  this  J..  1907,  775.— T.  F.  B. 

Purifying  viater  and  other  liquids  ;    Apparatus  for  use  in 

.     P.    G.    CrifTith,     London.     U.S.     Pat.    867,969, 

Oct.  15,  1907. 

See  Fr.  Pat.  360,970  of  1906  ;  thLs  J.,  1906,  605.— T.  F.  B. 

Liquids  [trater] ;   Process  and  aj'paratus  for  the  purif  cation 

of .     J.  T.  Harris.     Fr.  Pat.  378,777,  June  14,  1907. 

Sex  tj.  S.  Pat.  857,277  of  1907  ;  this  J„  1907,  829.-T.  F.  B. 
Eug.  Pat.  32,0128  t    Glae  from  farhage,    <See  Ih 
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( C. )— DISINFECTANTS. 

Nicotine    in   tobacco ';     Determination   of w     w 

Gamer.     See  XXIII. 

Patents. 

Paraformaldehyde  and  peroxide  mixture  [for  genercaing 
formaldehyde].  A.  Eichengriin,  Diisseldorf,  Assignor 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld 
Germany.     U.S.  Pat.  866,850,  Sept.  24,  1907. 

See  Fr.  Pat.  366,605  of  1906 ;  this  J.,  1906,  1063.— T.  F.  B. 

Formaldehyde  gas  ;•    Generation  of  .     A.  Eichentrriin 

Dusseldorf,   Assignor   to  Farbenfabr.   vorm.   F.    Bayer 
und    Co.,    Elberfeld,    Germany.     U.S.    Pat.    866  851 
Sept.  24,  1907.  '       ' 

See  Addition  to  Fr.  Pat.  366,605;  this  J.,1907, 839.— T.F.B. 

Eng.  Pat.  23,055 ;    Yeast,  etc.     See  XVIL 


XIX.— PAPER,    PASTEBOARD,   &c. 

Patents. 

Rosin    size    for    paper-making    pvrposes ';     Manufacture 

of  .     W.   N.   Bacon,   London.     Eng.   Pat.   28.886 

Dec.  18,  1906. 

FlNEi.Y-fiROXTN-B  rosin  is  mixed  with  the  requisite  quantity 
of  crystallised  sodium  monosilicate  (Eng.  Pat.  24,226, 
1905  ;  this  J.,  1906,  846),  and  the  mixture  Ls  heated'in  a 
steam-jacketed  pan  for  30  minutes  or  more.  The  melt 
is  then  run  out  on  to  a  cold  surface,  allowed. to  set,  and 
finally  ground. — J.  F.  B. 

Millboards  and  moulded  products  [from  peat  fibre]  ;   Manv- 

fartnre  of .     0.  P.  Beck.     Fr.  Pat.  378,858,  June  14 

1907. 

Peat  is  washed  and  is  then  beaten  to  a  pulp  in  a  beatinw 
engine  so  adjusted  as  to  separate  the  fibres  from  their 
aggregates  without  damage  to  the  individual  units. 
During  this  process  a  considerable  proportion  of  gelatinous 
colloidal  matter,  peculiar  to  the  peat  owing  to  the 
conditions  under  which  the  latter  was  forn  ed,  enters  the 
surrounding  water  in  a  dissolved  or  senii-di-sohed  state. 
When  the  millboard  has  been  made,  either  from  peat 
fibre  alone  or  in  admixture  \\ith  other  pulps,  the  back- 
water from  the  machine,  containing  this  gelatinous  matter, 
is  returned  to  the  beating  engines  for  the  treatment  of 
further  quantities  of  peat.  Thus  in  course  of  tin)e  the 
water  in  which  the  pulp  is  suspended  becomes  so  highly 
charged  with  gelatinous  matter,  that  boards  and  other 
products  made  with  it  possess  remarkable  qualities  as 
regards  strength   and   impermeability. — J.  F.  B. 

Celhdose     derivntive-s ';      Manvfacture     of     .     P.     A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Baver 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  24,067, 
Oct.  29,  1906. 

See  Fr.  Pat.  371.447  of  1900  ;  thi«  J.,  1907,  3iO.— T.  F.  B. 

CfUvlose    deriratire.->    and   ihr.ir    solutions ;     Mnnnfariure 

of .     k.  and  H.  KnoH  and  M.  Daege  (  Knoll  und  Co.), 

Ludwigshafen  on  Phine,  Germany.  Fng.  Pat.  8369, 
April  10,  1907.     Under  Int.  Conv.,  April  10,  1906. 

See  Fr.  Pat.  376,678  of  1907  :   this  J.,  1907.  988.— T.  F.  R. 
Fr.  Pat.  379.000  ;    Filnmevls.  etc.     See  V. 


XX.— FINE   CHEMICALS,   ALKALOIDb, 
ESSENTIAL    OILS,    AND    EXTRACTS 

Apomnrphivp  ;    An  intermediate  product  in  the  formntinn 

of .     \j^-rhlf  r(v    r   '  u' .]      L.    Ach   and    H.   S^fein- 

bock.     Ber.  1907,  40,  4281— 42^5. 
Thb  authors  obtained  /3-chloromorphide  by  the  following 
method.     Morphine  was  heated  in  a  closed  veejcl  tvith 
fuming  hydrochloric  acid  to  66"  C.     The  liquid  wae  then 


evaporated  in  a  vacuum,  neUtralked  with  sodium  bicar- 
bonate, and  extracted  with  ether.  When  crystallised 
from  much  ether,  /3-chloromorphide,  Ci^HigXOoCl,  forms 
aggregates  of  prL-^ms,  melting  at  188°  C.  lit  is  thus 
I  isomeric  with  the  chloromorphide  of  Schryver  and  Lees 
I  (Chem.  Soc.  Trans.,  1900,  77,  1029).  On  boiling  with 
water,  it  forms  the  hydrochloride  of  a  chlorine-free  base. 
It  can  also  be  produced  by  warming  chloromorphide 
with  fuming  hydrochloric  acid  in  a  closed  vessel  at  SO""  C. 
When  /3-chloromorphide  is  warmed  with  concentrated 
sulphuric  acid,  asulpho-product,  Ci^HigXOsClS,  is  formed, 
which  crystallises  from  water  in  glistening  prisms,  contain- 
ing one  molecule  of  water  of  crystallisation.  This  sub- 
stance is  difficultly  soluble  in  organic  solvents,  but  easily 
soluble  in  alkalis  or  ammonia,  being  reprecipitated  on  the 
addition  of  acids.  Chloromorphide  gives  no  sulpho- 
product  when  treated  in  the  same  way.  When  heated 
with  water  to  140°  C,  sulpho-/3-chloromorphide  loses 
chlorine  forming  a  well-crystallised  compound  ;  it  also 
forms  an  acetyl-product  crystallising  in  iine  glistening 
needles.  The  methiodide  of  /3-chloromorphido  crystallises 
from  water  in  thick  prisms  melting  at  210^  C.  with  decom- 
position. Acetyl-/3-chloromorphide  crystallises  from 
alcohol  in  fine,  minute  needles,  melting  at  163°  C.  The 
methiodide  of  the  acetyl-product  melts  at  177°  C.  with 
decomposition. — F.  Shdk. 

Yohimbine ;       Characteristic      reactions      of .      C. 

Eeichard.  Pharm.  Zentralh.,  1907,  48,  755—761. 
Yohimbine  gives  no  reaction,  in  the  cold,  with  strong 
sulphuric  acid  even  on  prolonged  contact,  but  if  excess 
of  acid  be  removed  with  filter-paper,  the  moist  mass 
remaining  shows  a  blue  fluorescence.  Yohimbine  hydro- 
chloride dissolves  in  warm  sulphuric  acid  with  the  produc- 
tion of  a  blue  colour,  changing  to  dull  greyish-blue  on 
cooling.  The  salt  is  coloured  yellow,  without  dissolving, 
by  25  per  cent,  nitric  acid,  and  this  colour  is  persistent 
on  dilution.  If  the  yellow  mass  be  warmed,  the  colour 
is  sometimes  discharged  and  sometimes  changes  to  a 
greenish-yellow  tint.  Yohimbine  hydrochloride  is  insolu. 
ble  in  potassium  hydroxide  solution  :  a  particle  of  the  salt, 
moistened  with  that  reagent,  affords  characteristic 
microscopic  needles  of  the  free  base,  and  a  fine  violet  or 
blue  fluorcfcenoe  urd'r  suitable  illumination.  If  a  trace 
of  yohimbine  hydrdchloride  be  rubbed  down  with  a  small 
quantity  of  pota.«sium  bichromate,  or  ammonium  molvb- 
date,  then  moistened  with  a  few  drop  of  water,  and  allowed 
to  evaporate  spontaneously,  a  yellow  residue  is  obtained 
with  the  bichromate  mixture,  which  gradually  becomes 
blue,  surrounded  by  an  almost  yellow  edge.  The  molyb- 
date  mixture,  under  similar  conditions,  gives  a  deeper  blue 
colour.  Both  blue  residues  are  permaneut,  but  the 
colour  is  discharged  on  the  addition  of  a  drop  of  strong 
sulphuric  acid.  The  following  reaction  is  recommended 
for  the  toxicologieal  detection  of  yohimbine.  A  mixture 
of  the  alkaloid  and  potassium  ferrocyanide  is  treated 
with  a  drop  of  water  ;  the  edge  of  the  mass  then  develops 
a  blue  colour.  On  drying,  the  edge  forms  a  silvery  white 
band  with  a  blui>h  refiection,  and  the  inner  part  ha,*  a 
golden,  shining  aspect.  The  addition  of  hydro<hloric 
acid  de> troys  these  colours  :  the  re.-idue.  ob.>-erved  obliquely 
shows  a  blackibh-grey  colour. — J.  O.  B. 

Picrolonates   of   certain    alkaloids.     W.    H.    Warren    and 
R.  S.  Weiss.     J.  of  Biol.  Chem.,  1907,  8.  327—338. 

The  authors  find  that  picrolcnic  acid  (I-p-nitrcj  henyl- 
3-niethyI-4-nitro.5  pjrrazolcne)  is  a  n.ore  sensitive  r(8g<  nt 
than  )iicric  acid  for  the  idcmiPcaticn  of  certain  nllalrids, 
especially  roniine.  strychnine,  and  n  orj  hine.  The 
picrolonic  ac'd  is  best  jrepand  by  Btaun's  nethrd 
(Inaug.  Diss.,  Jena.  1^99).  2(i0  grnis.  of  n  ethylj  hcnyl- 
pyrazolone  are  intrrducrd,  I  grm.  at  a  time,  into  t'lOO  c.c. 
of  90  per  cent,  nitric  acid  (sp.  gr.  I  -49)  cnolcd  by  nenns  of 
ice-water,  the  niixture  being  cmt'nually  agitatfd.  and  (he 
temperature  kept  below  16°  (.  After  stjnding  for 
30  mins.,  the  peparnted  crvhtals  are  ro'lcctod  on  an 
asbes-toh  filter,  drained  from  acid  and  wa/-hcd  succe.st-ively 
with   dilute  nitric  add   ai.d   water,   with   the  aid   of  the 

Cump.     These  crystals  are  ronvcrttd  into  picrolcnic  acid 
y  digeetion  with  33  p*r  cent,  ccetic  acid  at  fiO^^eO"  C. 
and  the  cnido  acM  is  piirifitd  by  conVtituig  it  into  iti 


1214 


e^.  XX.— FINE  CHEiMICALS,  ALKALOIDS,  ESSENTIAL  OILS,  &  EXTRACTS. 


[Nov.  30,  lfl07. 


sodiuni  salt  by  means  of  sodium  carbonate,  and  decom- 
posing this  with  concentrated  hydrochloric  acid.  For 
the  precipitation  of  alkaloids,  picrolonic  acid  is  best  used 
in  the  form  of  n.  saturated  alcoholic  solution.  A  com- 
parison of  the  rt>sults  obtained  with  saturated  solutions 
of  picric  and  picrolonic  acids,  respectively,  in  90  per  cent. 
•kohol  is  giTcn  in  the  following  table  :— 


b.  p.    176°    C,    probably    (CH3)2CH.C6H7 :  CHa.     When 

sylvcstrene  dihydrochloride  is  shaken  with  aqueous 
potassium  hydroxide,  sylveterpine,  CioHi8(OH)o,  m.  p. 
135—136°  C.  and  sylvctcrpineol.  CjoH-.OH,  b.  p.  210— 
214°  C,  are  formed.  The  author  describes  a  new  synthesis 
of  anethol  from  anisaldehyde  by  treating  it  with  bromo- 
propionio  ester  and  zinc,  and  subsequently  as  explained 


Plcrlo  add. 

Picrolonic  acid. 

Alkaloids. 

Fositlye     '                         Remarks. 
In  15  mins. 

Positive 
in  15  mins. 

Remarks. 

OoailM 

in«a«iBe 

Strrduiine 

Bncioe   

Morphine 

Codetae   

1 — 250        '  Turbiditv  without  ppt. 

1—20000       Slight  crystalline  ppt. 

1—40000        Very  slight  in  15  mins. 

1 — 20000        Positive  in  12  mins. 

1—400           Very  slight  in  15  mins. 

1—1000          Very  slight 

1 — 1000         Turbidity  which  becomes  crystalline 

1—50000        Turbiditv  without  ppt. 

1—10000       Turbidity  without  ppt. 

1—800 

1—20000 

1—75000 

1—10000 

1—500 

1—500 

1—1000 

1—50000 

1—10000 

Very  slight  in  15  mins. 

Slight  crystaUine  ppt. 

Very  slight  in  15  mins. 

Very  slight  in  15  mins. 

Positive  in  30  mins.  at  1—1000. 

Very  slight. 

Turbidity  which  become."!  crystalline. 

QoiniDe    

Turbidity  without  precipitate. 

UrdraatiDe   

Turbidity  which  becomes  crystalline 

AHhoagh  the  two  reagents  are  about  equally  sensitive   I 
towards  nicotine,  picric  acid  is  the  best  precipitant  for  this   \ 
alkaloid,  as  the  precipitate  is  distinctly  crystalline  and    ' 
quite  characteristic  at  a  dilution  of  1  in  20,000.     For  the    I 
microw-opic  examination  of  picrates  and  picrolonates  of    j 
alkaloids,    it    is    advisable    to    use    crystals    which    have    i 
separated  slowly  from  alcoholic  solutions.     A  description    | 
(with  micro-photographs)  of  the  more  important  salts  is    j 
given.     Coniine     picrolonate,     large    rhombohedrons     or    i 
short,  thick,  irregular  crystals  with  pointed  ends,  melts    j 
at    195-5°    C.      Nicotine    picrolonate    forms    long,    thin, 
prismatic  needles  with  square  ends,  often  grouped  in  fan- 
shaped  clusters;   m.  pt.,  213°  C.     Strychnine  picrolonate, 
rectangular   prisms,    sometimes   arranged    in    star-shaped 
chisters,  melt."  at  about  275°  C.     Brucine  picrolonate  forms 
cubical  crystals  which  melt  at  266°  C.     Morphine  picro- 
lonate,   broad   flattened  needles,   sometimes  arranged   in 
fan-shaped   clusters,   melts  at    186'5°  C.     Ck)deine   picro- 
lonate, truncated  pyramids,  melts  at  219°  C.     Atropine 
picrolonate,   short  pointed  crystals  grouped  in   spherical 
masses,  melts  at   194°  C.     Quinine  picrolonate,  hair-like 
needles  arranged  in  spherical  masses  or  sheaf-like  clusters, 
melts  at  225°  C.     Hydrastine  picrolonate  forms  long,  flat 
prismatic  needles  with  square  or  pointed  ends,  which  melt 
at  220°  C— A.  8. 

Terp<nei  and  tineniial  oils.     Parts  88  and  89.     0.  Wallach. 

Annalen,  1907,  357.  49—71,  72—84. 
Bt  treating  nopinone  with  bromoacetic  ester  and  zinc  in 
banxeoe  solution,  a  hydroxyester  is  obtained  which  loses 
water  when  heated  with  potassium  bisulphate,  yielding 
the  corre«fKjndmg  unsaturated  ester.  This  on  hydrolysis 
and  elimmation  of  carbon  dioxide  gives  a  dextrorotatory 
bicycUc  Urpene  of  formula 

CH, :  C  —  CH 

CH, .  i'H 

Iw^faf  *fc»  propMliea  of  a  /3-pinene  but  differing  from  the 

^pJ"«"«  (nopiiMne)  occurring  in  oil  of  tf-ryientinc,  from 

whirh    the    noptn<ne    used    in    the    synthesis    had    been 

otytained.     When  nopinone  reacts  with  magnesium-ethyl 

iodide,  an  intermediate  con))>oiinrJ  is  produced  which  yields 

ethybopinol,    and    this    when    shaken    with    5    fjer   cent. 

.,,1.  V    .       ..,  ,1     (^Tes   a   homologue   of    terpine   hydrate, 

''*"^^Hj)  OH.     iJ^^th  ethyhiopinol  and  the 

.         d»;srriL*d  rea<lily  givf;  a  dihydrcKhloride 

m\„t\,  OO  tf<-atment  with  aniline  yields  the  corresponding 

hTdrocarbon.  b.  p.  201— 202"  C.  ;    this  has  probably  the 

MOrtitntion.     CH, :  qCHjj.C.Hg.CjH^.     By     a     similar 

•eriea    of    reactir/ns,     using     magnf^um-mcthyl     iodide, 

aabinakctone  yields  tfrrpinene-terpine  (1  :  4-p-dihj-flroxy- 

^*«n«»e).   m-   p.    13r   C.   (this  .J.,    1907,   221),   and    by 

«nnpl<Tying    i.'.*(rnemiim-ethyl    ifxiide,    the    corresponding 

m.  p.  141  — 142°  C.  is  detained.     Habina- 

••at^d  with  bromoacetic  ester  and  line  as 

<)■■•<  t.-^n  nr.    ultimately  yickled   a   terpinene, 


above,  and  also  of  tsosafrol  from  piperonal  by  the  same 
method.  Finally  it  is  shown  that  camphene  from  Siberian 
pine-needle  oil  and  from  a  citronella  oil  containing  cam- 
phene are  identical,  and  only  phy.sically  isomeric  with  the 
artificial  product  from  pinene  or  bomeol.  A  new 
camphene,  b.  p.  160—161°  C,  m.  p.  50°  C,  [0]!)=  + 
10389°,  was  obtained  from  bomylamine  by  treatment 
with  sodium  nitrite. — J.  C.  C. 

Camphor     group ;      Syntheses     in    the .     Complete 

synthesis  of  campholene.  G.  Blanc.  Corapt.  rend., 
1907,  145.  081—683. 
The  sodium  compound  of  malonic  acid  ester  is  allowed 
to  act  upon  y-bromo-l.l-dimethylbutyric  acid  ethyl 
ester,  forming  the  ester  of  l.l-dimethylbutane-1.4.4.- 
tricarboxylic  acid,  which  boils  at  168°  C.  at  14  ram.  The 
acid  corresponding  to  the  latter  ester  forms  small  needles, 
slightly  soluble  in  water,  more  soluble  in  ether  and  formic 
acid.  This  acid  melts  at  205°  C,  giving  off  carbon  dioxide 
with  the  formation  of  1.1.4-trimethylbutane-1.4.-di- 
carboxylic  acid  (na^-trimethyladipic  acid),  which  melts  at 
113° — 114°  C,  and  is  slightly  soluble  in  water.  When 
trimethyladipic  acid  is  heated  with  acetic  anhydride,  it 
loses  water  forming  1.1.4-trimethy]cyclopentanone-5. 
This  new  ketone  is  a  mobile  liquid,  with  an  odour  of 
camphor  and  raenthone,  and  boiling  at  162°  C.  The  oxime 
crystallises  from  light  petroleum  in  large  prisms  melting 
at  62°  C.  When  condensed  with  methyl-magnesium 
iodide,  it  forms  a  tertiary  alcohol  boiling  at  72°  C.  at 
18  mm.  This  on  distillation  at  the  ordinary  pressure 
loses  water  \vith  the  formation  of  campholene,  identical 
with  that  prepared  from  /3-camjAolenic  acid. — F.  Sbdn. 

Artemisia  cina  [Wormxeed] ;    Essential  oil  of  .     J. 

Schindelmeiser.  Apoth.-Zeit.,  1907,  22,  876—877. 
EssBNTiAL  oil  of  wormsced  is  a  light  yellow  liquid,  which 
darkens  on  keeping,  even  in  a  sealed  tube  ;  aD  =  — 2°18'; 
n^p'^  1-4662;  sp.  gr.  0-924  at  20°  C.  In  addition  to 
cineol,  it  contains  small  quantities  of  pinene,  terpinene, 
and  terpineol,  the  latter  partly  free,  and  partly  as  ester ; 
the  amount  of  terpineol  isolated  from  2  kilos,  of  oil  was 
30  grms.  Although  terpineol  has  been  recorded  as 
occurring  in  the  essential  oils  produced  by  plants  of  widely 
different  botanical  sources,  it  has  only  once  previously 
been  isolated  from  a  member  of  the  N.O.  Compositce, 
having  been  detected  by  Power,  and  also  by  Hunkel,  in 
the  oil  of  Erigeron  canadense. — .T.  0.  B. 

Ardipyrinc     [phcnyldimethylpyrazdone] ;     New     reaction 

for     [with     dimethylaminobenzaldehyde].     F.    A. 

Stcensma.     Apoth.-Zcit.,  1907,  22,  819. 

A  TRACE  of  antip)Tine  is  dissolved  in  a  few  c.c.  of  the 
following  reagent : — p-dimethylaminobenzaldehyde,  1  grm.; 
25  j>er  cent.,  hydrochloric  acid,  5  c.c.  ;  absolute  alcohol, 
to  make  J(X)  c.c.  The  solution  is  evaporated  to  dryness, 
on  the  water-bath,  in  a  porcelain  capsule,  when  a  residue 
showing    red    patches    is    obtained.     If    only    a    minute 
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quantity  of  antipyrine  is  present,  the  reagent  should  be 
diluted  with  an  equal  volume  of  absolute  alcohol,  and 
the  residue  obtained  on  evaporation  will  show  a  red  ring 
instead  of  patches  or  spots  ;  as  little  as  0-001  mgrm.  may 
be  thus  detected.  Antipyrine  may  be  removed  from 
aqueous  solution  by  shaking  out  with  chloroform  ;  the 
chloroform  residue  may  then  be  tested  as  above. 
Pyramidone  (dimethylaminoantipyrine),  under  the.se  con- 
ditions, gives  no  colour  reaction,  so  that  the  test  serves  to 
detect  the  adulteration  of  pjTamidone  with  antipyrine. 
Salipyrine  (antipjTine  salicylate)  and  acetopyrine  (anti- 
pyrine acetosalicylate)  react  like  antipyrine. — J.  0.  B. 

lodomercurates.     A.   Duboin.     Compt.  rend.,    1907    145 

713—715. 
The  author  has  prepared  a  ferrous  salt,  Fel2,2Hgl2,6H20, 
in  dark  orange  crystals,  of  density  4-04,  and  the  correspond- 
ing cobalt  salt,  indistinguishable  in  appearance  from 
the  ferrous  salt,  but  having  a  density  of  4-17.  In  the 
case  of  aluminium,  crystals  separate  only  after  several 
months  of  spontaneous  evaporation ;  they  contain 
oxygen,  their  formula  being  HgO+2All3,3Hgl2,15H20. 
An  aluminium-silver  salt  is  also  obtainable,  of  the  formula, 
2All3,5AgI,Ag20,13H20  ;  this  salt,  however,  very  rapidly 
alters  in  composition. — J.  T.  D. 

Methylsulfihonal  [or  Trional.  Diethylsulf one-methyl-ethyl- 
methane]  J  U.S.  Customs  Decision.  Oil,  Paint,  and  Drue 
Rep.,  Oct.  28,  1907.  [T.R.] 
Methylsulphonal  was  assessed  for  duty  at  the  rate  of 
25  per  cent,  ad  valorem  under  paragraph  68  of  the  tariff 
act  of  1897.  It  was  claimed  to  be  dutiable  under  para- 
graph 15  at  20  per  cent,  ad  valorem.  An  examination  of 
the  record  failed  to  disclose  any  cause  for  disturbing  the 
decision  of  the  collector,  which  was  affirmed,  and  the 
protest  offered  was  overruled. 

Patents. 

Tartaric  acid ;    Manufacture  of .     Sir  J.  McDougall 

and  F.  L.  McDougall,  Greenwich.  Eng.  Pat.  4613, 
Feb.  25,  1907. 
In  the  manufacture  of  tartaric  acid,  instead  of  preparing 
the  calcium  salt,  the  crude  tartrate,  in  the  form  of  a  salt 
of  an  alkali  metal,  is  treated  with  sulphuric  acid  in  order 
to  produce  tartaric  acid  and  an  alkali  sulphate.  The 
filtered  liquid  is  then  treated  with  aluminium  sulphate 
in  proportion  sufficient  to  form  an  alum,  and  this  latter  is 
separated  by  evaporation  and  crystallisation,  whilst  the 
tartaric  acid  is  recovered  from  the  mother  liquors. — J.  F.  ^ 

Thiosinamine   compound.     F.    Mendel,     Essen    on    Ruhr, 
Germany.     U.S.  Pat.  868,204,  Oct.  15,  1907. 

See  Eng.  Pat.  22,533  of  1905  ;  this  J.,  1906,  134.— T.  F.  B. 

Alcohol  [3.1 -dimethyloctanol]  and  process  of  obtaining  the 
same  from  carbozylic  compounds.  L.  Bouveault  and 
G.  Blanc,  Paris.     U.S.  Pat.  868,252,  Oct.  15.  1907. 

See  Eng.  Pat.  14,758  of  1903  ;  this  J.,  1904,  798.— T.  F.  B. 

Aldehydes  and  solutions  thereof  i    Process  of  making  . 

H.    S.    Blackmore,    Mount   Vernon,    N.Y.     U.S.    Pat. 

868,320,  Oct.  15,  1907. 
Aldehydes  are  prepared  by  oxidising  alkyl  hydroxides 
in  presence  of  a  fluid  which  is  capable  of  absorbing  the 
aldehyde  produced,  maintaining  the  temperature  below 
the  point  of  dissociation  of  the  aldehyde,  by  abstracting 
the  heat  liberated  during  the  oxidation,  and  recovering 
the  aldehyde  in  combination  with  the  absorbing  fluid. 
Formic  aldehj'de  is  prepared  by  establishing  a  sphere 
of  reaction  between  vaporised  methyl  alcohol  and  oxygen, 
maintaining  the  temperature  at  the  desired  limit  by  the 
heat-absorbing  action  of  steam,  and  condensing  the 
products  in  the  form  of  an  aqueous  solution  of  the 
aldehyde.— J.  F.  B. 

Salicylic    acid    derivatives    and    inicrmediaie     products  ; 

Process    for    preparing .     P'arbenfabr.    vorni.    F. 

Bayer  und  Co.     Addition,  dated  June  1,   1907,  to  Fr. 

Pat.  36S,133,  July  17,  1906.     Under  Int.  Conv.,  July  18, 

1906. 
Anhydbomethyi.enecitryl-hydroxytoluic    acidi     are 
prepared  by  the  action  of  dihalogen  derivatives  of  anhydro- 


methylene-citric  acid  on  hydroxytoluic  acids  or  their 
salts,  in  the  manner  described  in  the  principal  patent 
(this  J.,  1907,  947).— T.  F.  B.  r         i-    r 

Acetylene    tetrachloride  ;•     Preparation    of .     Chem. 

Fabr.  Griesheim-Elektron.     Fr.  Pat.  378,713.  June  11 
1907. 

When  chlorine  and  acetylene  are  previously  intermingled 
with  inert  solid  substances,  their  mixture  may  be  effected 
without  the  danger  of  explosion.  The  combination 
between  the  mixed  gases  under  the  influence  of  contact 
substances  is  then  preferably  carried  out  under  similar 
conditions  of  dilution.  The  apparatus  consists  of  a 
reaction-tube  containing  coarse  gravel  in  its  lower  portion, 
a  mixture  of  fine  sand  and  iron  filings  in  its  middle  portion^ 
which  is  surrounded  by  a  cooling  jacket,  and  pure  sand 
in  its  upper  portion.  The  acetylene  and  chlorine  are 
introduced  through  separate  tubulures,  and,  mixing 
together  in  presence  of  the  sand,  they  react  in  the  middle 
portion  under  the  influence  of  the  iron'lilings,  the  acetylene 
tetrachloride  being  discharged  through  the  coarse  gravel  in 
the  lower  portion.  According  to  another  process,  the 
whole  tube  is  filled  with  sand,  and  the  lower  portion  is 
immersed  in  an  absorbing  liquid  such  as  antimony  penta- 
chloride  in  which  the  reaction  takes  place. — J.  F.  B. 

Phenol  ethers  i  Process  of  manufacture  of  derivatives  of 
.     C.  Dreyfus.     Fr.  Pat.  378,856,  June  14,  1907. 

Phenol  ethers  containing  the  aldehyde  group  can  be 
saponified  by  anhydrous  aluminium  chloride  without 
the  aldehyde  group  being  attacked.  Example:  16-6 
parts  of  1  :  2-dimethoxy-4-benzaldehyde  are  dissolved 
in  20  parts  of  dry  benzene,  and  14  to  16  parts  of  sublimed 
anhydrous  aluminium  chloride  are  added.  When  the 
latter  is  dissolved,  the  benzene  is  distilled  off  and  the  residue 
heated  to  130—170°  C.  until  the  reaction  Ls  finished. 
The  mass  is  then  powdered,  boiled  with  acidified  water, 
and,  on  cooling,  extracted  with  ether  or  benzene.  The 
resulting  extract  is  treated  with  aqueous  alkali  which 
dissolves  1  :  2-dihydroxy-,  l-hydroxy-2-niethoxy-  and 
1  -  methoxy  -  2  -  hydro.xy  -  4  -  benzaldehyde.  These  are 
separated  from  each  other  by  known  methods. — J.  C.  C. 

Perfumes  and  other  pulverulent  products ;  Process  for 
preparing by  absorption  of  little  volatile  or  non- 
volatile oils  and  essences.  R.  P.  Warcollier.  Fr.  Pat. 
378,867,  June  14.  1907. 

PRECIPIT.4TED  and  dry  silica  or  a  precipitated  and  dry 
silicate  is  mixed  with  perfumed  oils,  essences,  etc.  The 
oil  or  essence  is  liberated  in  contact  with  water.  When 
the  oil  or  essence  absorbed  by  the  vehicle  is  liable  to 
oxidation,  etc.,  on  exposure  to  the  air,  it  is  best  to 
incorporate  with  the  mass  about  5  per  cent,  of  a  mixture 
of  sodium  bicarbonate  and  tartaric  acid.  By  the  action 
of  traces  of  moisture  present  in  the  containing  vessel, 
carbon  dioxide  is  liberated  from  this  mixture  and 
protects  the  essence,  etc.,  from  oxidation. — T.  F.  B. 

Salts    from    napluholmonosulpkonic    acids    and    p-amino- 

benzoic  acid  ethyl  ester  i    Process  for  preparing  . 

Act.-Ges.   f.   Anilinfabr.     Ger.   Pat.    181,324,   Feb.    13, 
1904. 

St.\ble  salts  are  obtained  by  combining  /7-aminobenzoic 
ethyl  ester  with  naphtholmonosulj)honic  acids,  or  by 
combining  neutral  metallic  salts  of  the  acid  with  salU 
of  the  ester,  in  each  case  in  aqueous  solution. — T.  F.  B, 

1  -  Phenyl  •  2.3  -  dimethyl  -  4  -  dimcthylamino  •  5  -pyrazolone  3 

Process  for   making  a   preparation  of  containing 

iodine,     (i.  Nardclli  and  V.  Paolini.     Ger.  Pat  180.120, 
.March  31,  1905. 

Hydriodic  acid  of  sp.  gr.  1.7  i«  added  to  a  saturated 
aqueous  solution  of  phcnyldimethyI-4-dimethylaniino- 
pyrazolone,  the  (Mixture  isevajM)rate<l  todryness  on  a  wntrr- 
bath.  and  the  product  extracted  with  a  mixture  of  equal 
parts  of  ai(r)h()l  and  ether. — T.  F.  B. 
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Aettfflenetnpkentiltrinmine  :    Process  for  preparing  

G  Irubert  and  Konsortium  f.  Elcktrochem.  Ind.  Ger 
Pat.  ISO.Oll.  April  23.  11K>5. 
A  TETRAHALOOKX-srBSTiTrTED  ethane  or  a  trihalogen 
fuhbtituted  ethylene  ( 1  niol.)  i^  heated  with  aniline  (3  mols. 
and  an  aqueous  solution  or  suspension  of  an  alkal 
hydroxide,  aikaliue-earth  hydroxide,  or  alkaline  salt 
TW  yield  is  stated  to  bo  60  per  cent,  of  theory. — T.  F.  B. 

Antkra/favie  acid ;   Process  for  preparing  chloro-addition 

prxxiucis  of  .     R.    Wedekind  und   Co.     Ger.   Pat. 

179,916,  Aug.  19,  19«)5. 
Kascext  chlorine  i-^  allowed  to  act  on  a  suspension  of 
ainthnidavic  acid  in  calcium  chloride  or  magnesium 
chloride  solution  at  a  temperature  of  110°  C.  The 
Addition  products  obtained  thus  are  of  use  in  pharmacy 
or  for  the  preparation  of  dyestuffs. — T.  F.  B. 

Trichloroanthrafiavic  acid;    Process  for  preparing  . 

R.    Wedekind  und  Co.      Ger.    Pat.    181,659,    Aug.    19, 

1905. 
The  addition-product   of  anthraflavic  acid  and  chlorine 
(see  preceding  abstract)  is  converted  into  trichloroanthia- 
flAvic  acid  by  heating  with  solvents  of  high  boiling-point 
such  as  xylene,  nitrobenzene,  or  phenol. — T.  F.  B. 

Isoeugenol  from   alkali-eugenols ;    Process  for   preparing 

.      F.     Fritzsche    und    Co.      Ger.     Pat.    179,948, 

Sept.  27,  1905. 


derivatives   of   eugenol   can    be    converted    into 

JBO-eugeDol  by  heating  to  200°  C,  air  being  excluded  ;  no 
free  aOcali  or  solvent  is  necessarj'. — T.  F.  B. 

p-Aminodiphenylaminemor,osidphonic    acid;     Process    for 

preparing  a  .     E.   Erdmann.     Ger.   Pat.    181,179, 

Nov.  22,  1905. 
p-AjirsoDipHKXYLASiiNE  is  heated  to  110° — 130°  C.  with 
sulphuric  acid  containing  at  least  100  per  cent,  of  "  mono- 
hydrate,"  and  not  more  than  20  per  cent,  of  anhydride, 
the  melt  is  poured  into  water,  and  the  acid  is  purilied  by 
solution  in  alkali. — T.  F.  B. 

Fr.  Pat  379,038  ;    Brandy,  etc.     See  XVII. 


XXI.     PHOTOGRAPHIC    MATERIALS    AND 

PROCESSES. 

Patents. 

Pkttcgrapks    on    metal,    glass,    porcelain,    and    the    like ; 

Process    of    producing    .     A.     Hans,     Friedenau, 

(kmnany.     Eng.   Pat.   1928,  Jan.  25,   1907. 

See  Fr.  Pat.  373.662  of  1907  ;  this  J.,  1907,  717.— T.  F.  B. 

Photographic    halation  ;     Prrparation    of    coloured  layers 

vAtcA  prevent  the  formation  of  .     Soc.  Anon,  des 

PUqnoi  et  Papien   Photogr.    A.   Lumi^re  et  ses   fila 
Fr.  Pat.  379,187,  Sept.  1,  1906. 

Colloidal,  brown  manganese  oxide  is  used  as  the 
colouring  matter  for  the  film  which  is  interposed  between 
the  wnaitiTe  emulfiion  and  the  glaas  to  prevent  halation 
in  photographic  plates.  It  may  be  prepared  either  by 
warTDiDg  together  mAuUotih  of  gelatin  and  jiOtassium 
permJASkoate,  and  mixing  the  broMTi  liquid  thus  obtained 
with  geimtm,  or  by  adding  ammonia  to  a  solution  of 
aeUtin,  a  inAnganaus  nalt,  and  an  oxidising  agent  {e.g., 
Dfdrogea  peroxide). — T.  F.  B. 


XXIL— EXPLOSIVES,   MATCHES,    &c. 
Patents. 

8mr,hfltA»  vixrd'T.     .T.   T^   BrowTi,  Indianhead,  Md.,  and 
.tf»n,  D.C,  Assignors  to  M.  A.  G. 
Val-de-Vcz,    Portugal.     U.S.    Pat. 
•      '  f.  15,  Vj^u. 

f  \  •  •  vie   for   a  non-hygro«copic,   stable   powder 

a  powdered  chlorate,  each  particle  of  which 


is  coated  with  a  drying  oil,  such  as  linseed  oil,  mixed  with 
a  substantially  pure  carbohydrate,  such  as  starch,  con- 
taining little  or  no  proteid  matter  or  moisturo. — C.  A.  M. 

Explosive  ;    Nitro-starch .     J.  B.   Braunstein,  Allen- 
town,  Pa.     U.S.  Pat.  868,636,  Oct.  22,  1907. 

The  explosive  consists  of  a  mixture  of  nitro-starch 
(95 — 97  parts)  and  borax  or  a  borate  (3 — 5  parts),  the 
latter  being  added  in  such  proportion  as  to  stabilise  the 
nitro-starch. — G.  W.  McD. 

Explosive  ;    Nitro-starch .     J.  B.  Braunstein,  Allen- 
town,  Pa.     U.S.  Pat.  868,637,  Oct.  22,  1907. 

The  explosive  composition  consists  of  an  intimate  mixture 
of  nitro-starch  (30 — 70  parts)  and  finely-divided  iron  or 
iron  filings  (70—30  parts).— G.  W.  McD. 

Explosive  ;    Nitro-starch .     J.  B.  Braunstein,  Allen- 
town,  Pa.     U.S.  Pat.  868,638,  Oct.  22,  1907. 

Claim  is  made  for  an  explosive  base  consisting  of  nitro- 
starch  (98 — 90  parts)  and  lime  (2 — 10  parts) ;  and  an 
explosive  consisting  of  an  intimate  mixture  of  nitro-starch 
(30 — 70  parts)  and  an  added  material  consisting  of  finely- 
divided  metallic  iron  and  lime  (70 — 30  parts),  the  pro- 
portion of  lime  being  approximately  2  to  10  per  cent,  by 
weight  of  that  of  the  nitro-starch  and  lime. — G.  W.  MoD. 

Explosive  ;    Nitro-starch .     J.  B.  Braunstein,  Allen- 
town,  Pa.     U.S.  Pat.  868,760,  Oct.  22,  1907. 

Nitro-stakch  is  stabilised  by  treating  it  with  five  times 
its  weight  of  a  10  per  cent,  solution  of  borax,  agitating, 
washing,  and  drying. — G.  W.  McD. 

Explosive  ;    Nitro-starch .     J.  B.  Braunstein,  Allen- 
town,  Pa.     U.S.  Pat.  868,837,  Oct.  22,  1907. 

The  explosive  consists  of  an  intimate  mixture  of  nitro- 
starch  (30 — 70  parts)  and  an  added  material  consisting  of 
iron  filings  and  ammonium  nitrate  (70 — 30  parts),  the 
ammonium  nitrate  constituting  by  weight  from  5 — 20  per 
cent,  of  the  added  material. — G.  W.  McD.  , 

Explosive  ;    Nitro-starch .     J.  B.  Braunstein,  Allen- 
town,  Pa.     U.S.  Pat.  869,051,  Oct,  22,  1907. 

The  explosive  consists  of  an  intimate  mixture  of  nitro 
starch  (30 — 70  parts),  and  finely-divided  iron  and  sodium 
darbonate  (30 — 70  parts).  The  sodium  carbonate  is  added 
in  order  to  stabilise  the  nitro-starch. — G.  W.  McD. 

Powder  ;    Semi-smokeless .     G.  W.  Gentieu,  Peoria, 

HI.     U.S.  Pat.  868,919,  Oct.  22,  1907. 

The  powder  consists  of  ammonium  picrate  (25  parts), 
potassium  nitrate  (52),  sulphur  (10),  charcoal  (3),  and 
starch  (10  parts).— G.  W.  McD. 


XXIII.— ANALYTICAL    CHEMISTRY. 


APPARATUS. 


-.     W.  C. 
-1894. 


Platinum  vessels  ;   A  cause  of  destruction  of  — 
Hcraeus.     Z.  angow.  Chem.,  1907,  20,  1892- 

By  direct  experiment  with  a  crucible  with  internal  vacuum, 
the  author  has  shown  that  hydrogen  diffuses  through 
platinum,  not  only  from  the  inner  but  also  from  the  outer 
cone  of  a  Bunsen  burner.  When  the  crucible  contained 
ferric  oxide,  this  wa«  partially  reduced  to  metal,  and  the 
crucible  was  attacked  so  strongly  that  after  five  hours 
the  vacuum  could  no  longer  bo  maintained  within  it. 
Magnesium  8uli)hate  was  partially  reduced  to  suljjhidc, 
and  sodium  sulphate  to  sulphite  ;  but  neither  of  these 
substances  attacked  the  crucible.  Magnesium  pyro- 
phosphate was  not  affected  by  the  temperature  produced 
ny  an  ordinary  Bunsen  burner ;  but  when  a  powerful 
Teclu  burner  was  used,  jthosphorus  was  produced,  and 
the  upper  and  cooler  parts  of  the  crucible  were  strongly 
attacked.— J.  T.  D. 


I 


Nov.  30,  1907.] 


Cl.  XXIV.— scientific  &  TECHNICAL  NOTES. 
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INORGANIC— QUANTITATIVE. 

Svlphur    and    arsenic    determinations ;      Use    of    sodium 

carbonate  and  zinc  oxide  in  .     W.  C.  Ebaugh  and 

C.  B.  Sprague.  J.  Amer.  Chem.  Soc,  1907,  29,  1475— 
1476. 

The  following  methods  have  given  satisfactory  results  in 
practice,  during  several  years,  in  the  analysis  of  sulphide 
minerals,  sulphates  (gypsum,  etc.),  and  metallurgical 
products  such  as  matte,  speiss,  and  flue-dust.  Deter- 
minaiion  of  sulphur.  0-5  grm.  of  substance  is  mixed 
intimately  with  a  quantity  of  a  mixture  of  1  part  of 
anhydrous  sodium  carbonate  and  4  parts  of  zinc  oxide, 
containing  twice  as  much  sodium  carbonate  as  is  required 
for  the  sulphur,  arsenic,  etc.,  present.  The^-  mixture 
is  placed  in  a  small  porcelain  dish,  covered  with  the 
sodium  carbonate-zinc  oxide  reagent,  and  heated  to 
redness  for  15 — 20  mins.  in  a  muffle.  The  residue  is 
extracted  with  water,  boiled,  filtered,  the  filtrate  acidified 
with  hydrochloric  acid,  and  the  sulphur  precipitated  as 
barium  sulphate.  Determination  of  arsenic.  After  heating 
in  the  muffle  as  described  above,  and  extracting  with 
water  and  filtering,  the  alkaline  filtrate  is  acidified  with 
acetic  acid,  treated  mth  silver  nitrate,  boiled  for  a  few 
minutes,  and  filtered.  The  precipitate  of  silver  arsenate 
is  washed,  dissolved  in  dilute  nitric  acid,  and  the  solution 
titrated  with  thiocyanate. — A.  S. 

Nickel ;    Determination  of in  the  presence  of  cobalt, 

zinc,  manganese,  iron,  aluminium,  and  chromium,  by 
means  of  dimethylglyoxime.  0.  Brunck.  Z.  angew. 
Chem.,  1907,  20,  1844—1850. 

Ddiethylglyoxdie    may    be    used,    not    only    for    the 
determination   of   nickel   in   the   presence   of   cobalt,    as 
already  described  (this  J.,    1907,   643),   but  also  for  its 
quantitative    separation   from   the    other   metals   of   the 
ammonium  sulphide  group.     The  method  is  accurate  and 
rapid,  a  determination  being  completed  in  an  hour,  and 
the  somewhat  costly  reagent  may  be  readily  recovered 
from  the  precipitates.     Nickel  and  cobalt.     The  conversion 
of  nitrates  into  chlorides  before  precipitation  is  unneces- 
sary (loc.  cit.).     If  more  cobalt  than  nickel  be  present,  a 
larger  excess  of  the  reagent  is  required,  and  where  the 
quantity  of  nickel  is  small,  a  method  is  used,  in  which 
sodium    acetate    replaces    ammonia.     0*5    grm.    of    the 
sample  is  dissolved  in  hydrochloric  acid  and  the  solution 
evaporated  nearly  to  dryness.      To  the  hot  liquid,  diluted 
to   400   c.c,    are    added   0-2   grm.    of   dimethylglyoxime    ' 
and  2  grms.   of  sodium  acetate,   and  the  precipitate  is    , 
filtered   off  after  half  an  hour.     Nickel  and  manganese,    i 
Sodium  acetate  is  used,  instead  of  ammonia,  to  neutralise    j 
the    mineral    acid.     Nickel    and    zinc.     The    separation    j 
succeeds  in  the  presence  of  ammonia  or  acetic  acid,  but    | 
the  latter  is  preferable.     Nickel  and  iron.     To  the  solution    I 
containing  iron,  in  the  ferric  state,  tartaric  acid  is  added 
before  precipitation,  to  prevent  the  subsequent  formation 
of  ferric  hydroxide  on  adding  ammonia.     The  method  is    j 
applicable  to  nickel  steels,  since  manganese  does  not  inter- 
fere.    Nickel    and    aluminium.     The    method    is    similar 
to  the  preceding.     Nickel  and  chromium.     Tartaric  acid    j 
is   added,    as    above,    to    prevent   the     precipitation     of    j 
chromium  by  ammonia,   but  it  is  necessary  to  have  a    I 
sufficiency  of  ammonium  chloride  present  also.     Nickel  in    : 
nickel  chrome  steel  may  be  thus  directly  determined.  ! 

— F.  SODN.         I 

Hydrogen    peroxide ;     Determination    of on    cotton   i 

tissues.     A.  Schcurer.     See  V.  ! 

Chlorides   or   bromides   in   the   presence   of   thiocyanatea ; 

Determination  of .     M.  A.  Rosanoff  and  A.  E.  HUl. 

See  Vn.  , 

lodates  in  presence  of  chlorates  ;    Determination  of .    I 

W.  H.  Gibson  and  C.  M.  W.  Gricb.     -See  VII.  ! 

Phosphorus  in  iron  and  steel ;  Errors  in  determining .    i 

G.  Chesnau.     See  X.  | 

ORGANIC— QUALITATIVE. 

Malt  tannin  and  its  detection.     A.  Reichard.     See  XVII. 


Bleached  flours  ;  Detection  of .     F.  J.  Alway  and  R.  A. 

Gortner.     See  XYIIIA. 

Yohimbine  ;  Characteristic  reactions  of .     C.  Reichard. 

See  XX. 

Picrolonates   of   certain   alkaloids.     W.    H.    Warren    and 
R.  S.  Weiss.     See  XX. 

Antipyrine  ;    New  reaction  for  [with  dimethylamino- 

benzaldehyde].     F.  A.  Steensma.     See  XX. 

ORG  A  NIC—Q  U  AN  TIT  A  TI VE. 

Nicotine    in    tobacco ;     Determination    of   .     W.    W. 

Gamer.  Bureau  of  Plant  Industry  (U.S.  Dept.  of  Ac^ric.) 
Bull.  No.  102  (1907),  Part  VII.  "       • 

Foe  the  extraction,  petroleum  spirit  is  used  as  solvent ; 
this  removes  only  the  nicotine  and  a  portion  of  the 
ammonia,  leaving  amide-compounds  undissolved.  Six 
grms.  of  the  finely-divided  air-dried  tobacco  are  well 
mixed  with  3 — 5  c.c.  of  a  5  per  cent,  solution  of  sodium 
hydroxide  and  then  shaken  with  100  c.c.  of  petroleum 
spirit  (b.  pt.  60°— 100°  C).  The  mixture  is  let  stand 
for  four  hours,  -nith  vigorous  agitation  at  intervals  of 
30  mins.,  and  then,  after  allowing  to  settle,  the  clear 
extract  is  passed  through  a  filter,  75  c.c.  (=4-5  grms.  of 
tobacco)  of  filtrate  being  collected.  This  is  allowed  to 
stand  exposed  to  the  air,  or  a  current  of  air  is  drawn 
through  it,  in  order  to  remove  ammonia  ;  it  is  then  shaken 
with  10  c.c.  of  N/b  sulphuric  acid  diluted  to  50  c.c.  with 
water,  the  aqueous  layer  is  drawn  off,  the  petroleum  spirit 
washed  twice  with  a  little  water,  and  the  excess  of  acid 
in  the  aqueous  liquid  titrated  back  with  AyiO  alkali, 
using  cochineal  as  indicator.  (1  c.c.  of  ^/5  acid  = 
0-0324  grm.  of  nicotine.)— A.  S. 

Carbon  bisulphide  in  illuminating  gas ;    Technical  deter- 
mination of .     E.  P.  Harding  and  J.  Doran.     See  11. 


Beeswax ;  Saponification  of 


G.  Buchner.     ,Sec  XII. 


Shellac  and  a  method  of  determining  its  impurities  and 
adtdterations.     H.    Endemarm.     <See  XIILB. 

Starch   in   amylaceous   materials ;    Lintner's   polarimetrie 

method  for  the  determination  of  .     M.   Canet  and 

O.  Durieux.     See  XXl. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Carbon  ;   Adsorption  of  iodine  by .     0.  C.  M.  Davis. 

Chem.  Soc.  Trans.,  1907,  91,  1666—1683. 

The  author  studied  the  adsorption  of  iodine  from  its 
solutions  in  toluene,  alcohol,  ethyl  acetate,  benzene,  and 
chloroform,  by  animal-,  sugar-,  and  cocoanut-charcoal 
respectively.  In  experiments  of  short  duration,  it  was 
found  that  "  equilibrium  "  could  be  obtained  from  both 
sides  ;  that  is,  when  the  carbon  was  immersed  in  a  N/5 
solution  of  iodine,  which  was  subsequently  diluted  to 
N/IO  strength,  the  proportion  of  iodine  adsorbed  by  the 
carbon  was  practically  the  ."^ame  as  when  the  latter  wa.s 
immersed  directly  in  a  N/IO  solution.  This  result  points 
to  a  surface  condensation,  which  is  nearly  instantaneous. 
If  the  carbon  and  iodine  .solution  be  allowed  to  remain  in 
contact  for  longer  periods,  however,  adsorption  continues 
for  weeks,  and  even  months,  and  this  slower  adsorption 
must  be  due  to  diffusion  into  the  interior  of  the  carbon. 
I.e.,  to  the  formation  of  a  solid  solution.  Tlio  amount 
of  ad-sorption  is  not  indei>endent  of  the  nature  of  the 
adsorbing  surface  for  identical  surface  area,  but  is  !ii)ccific, 
depending  both  on  the  nature  of  the  solvent  and  the 
adsorbing  solvent.  For  sugar-  and  animal-charcoals,  the 
amount  of  ad.sorption  is  approximately  the  sumo,  the 
surface  conden.sation  being  more  |)rominent.  Cocoanut 
charcoal  adsorbs  much  less  iodine,  and  that  chietly  owinfj 
to  diffusion  into  the  interior.  (See  also  Freundlich  and 
Losev,  this  J.,  1907,  682;  and  Hiibner,  this  J.,  1907, 
866.)— A.  S. 
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New  Books. 

Th«    AIetkic    and    British    Systkms    of    Weights, 

Mkasvres   and   CoiNAiiK.     By   F.    Mollwo    Perkim, 

Ph.D..     Head    of    t'heinistry     Department,     Borough 

Polytechnic    Institute.    London.     Whittaker    and    Co., 

2.  White  Hart  Street.  Paternoster  Square,  London,  and 

G4-t>6,  Fifth  Avenue,  New   York.     1907.     Price  Is.  Cd. 

net. 

8to  Tohime,  containing  84  pages  of  subject  matter,  with 

IT    diagrams.     The    text    is    subdivided    and    arranged 

a*-oording    to    the    following    si-heme : — L    Introduction. 

II.    The  'metric   system.     >leasuremcnts   of  length.     III. 

Measurements    of"  area.     IV.    Measurements    of    weight. 

v.    Measurements    of    volume.      VI.    Specific    gravities. 

^TI.  Temi>eraturc  measurements.       VIII.  Money.       IX. 

Appendix,    with    tables    of    nautical    measures ;      wine 

measure  ;    corajwirison  of  the  United  States  weights  and 

nieajmres     with     the     metric     system.     Screw     threads. 

Thermal  imits,  etc. 

A  History  of  Hesdc  Chemlstry  from  the  Earliest 
TuiEs  to  thb  Middle  of  the  Sixteenth  Century', 
A.D.,  WITH  Sanskrit  Texts,  Variants.  Translation, 

AND    IlXl'STRATIONS.       By    I^RAPHULLA    ChANDRA    R.\Y, 

D.Sc..    I*rofes«or    of    Chemistry,    Presidency    College, 

CalcutU.     Vol.  I.     'ind  Edition  :   revised  and  enlarged. 

Williams  and   Norgate,    14.   Henrietta   Street,   Covent 

Garden,  London.     1907.     Price  10s.  (id.  net. 

S  '       . .    containing   267    pages   of   subject   matter, 

;  in  appendix  with  seven  sheets  of  engravings, 

».,.....    .1  indexes  of  proper  names  and  of  subjects,  and 

To  pages  of  Sanskrit  texts.  The  text  is  subdivided  as 
follows: — I.  Alchemical  ideas  in  the  Vedas.  II.  The 
Ayurvedic  period.  III.  The  Transitional  period.  IV. 
The  Tantric  period.  V.  The  latro-chemical  period. 
VI.  Indebtedness  of  the  Arabians  to  India.  The  Ayur- 
vedic period,  a.  Constitution  and  properties  of  matter. 
The  atomic  theory,  b.  Chemistry  in  the  Charaka  and  the 
Saamta.  c.  Chemistry  in  the  Bower  MS.  D.  In  the 
VagbhaU.  Th«  Transitional  Period,  e.  Chemistry 
in  the  Siddha  Yoga  of  Vrinda  and  Chakrapani.  f.  Black 
sulphide  of  mercury  (Kajjali),  or  .lithiops  Mineral.  The 
Ta-xtric  Period,  g.  Cliemistry  in  Rasamava.  The 
lATRo-f'HEsncAL  PzRiOD.  H.  Chemistry  in  Rasaratnasa- 
murhchaya.  l  On  Metals  and  Metallurgy,  j.  On 
fj^onpowder.  saltpetre  and  the  mineral  acids,  k.  Know- 
utxiB  or  Technical  Arts  and  Decune  of  Scientific 
(JrfKiT.  Appendix  I.  Analysis  of  some  preparations 
in  the  Hindu  medicine. 


Th»  Cbbmistby  of  Commerce.  A  Simjjle  Interpreta- 
Uoo  o€  some  New  Chemi.stry  in  its  Relation  to  Modem 
Indnatiy.  By  Robert  Kennedy  Duncan,  Professor 
of  Indtwtrial  fTK-mintry  in  the  University  of  Kansas. 
Harper  and  Brotben*.  .^llx-marlc  Street,  London,  and 
New  York.     1907.     Price  7b.  fid.  net. 

8to  Tohime,  containing  256  pages  of  subject  matter, 
with  a  froDtiapiecc  and  5H  illuHtrations,  and  followed  by 
aa  alphabetical  index.  The  xubjift  matter  is  classified 
xmtlex  the  following  headingH : — I.  Introductory.  II. 
rataJriaa.      III.    Problem   of    the    fixation    of    nitrogen. 

IV.  The  rare   earths,    and    w>me    of   their   applications. 

V.  Hifffa  tenperatiircs,  and  mo<lem  industry.  VI.  Modem 
f  K' ri.i«tr*-.  and  (rlaaamakmg :  the  tyj>e  of  a  crude  and 
•»  '..i|  mduHtry.  VII.  Industrial  alcohol. 
^'  ■  irr*-*.  I,\.  The  making  of  medicines. 
X.  11  lation.  XI.  CelluloHc.  XIL 
htimi^'                                     Mic  by  which  a  manufacturer 

■My  fnf    mm    ytolnriii-. 

PiKTroGBAmcsM  BKZzrr-TAficHC?(BrcB — Enc«  Samm- 
umo  To»  KMnotrm  Rezeitev  r<  k  den   Neoativ- 

r»0    PonriTrBOCBH    UNTER     BeR' fK.SirjITIGUNG     DER 

VBtMlui    VnrAintC5,    von    P.    Hanneke.      Verlag 
Toa  OwUt  Srbmidt.  Berlin  W.IO.     Price  M.  2.26. 

ftyu-    ""■    •'  "' !"l     ■■■:■'-    of    matter, 

Mmcm'  'fTie  work 

*■   ^J^  PBOC1SHKS. 

1.  tStnx    U(»ii.Mifi   dfjr    |/UUa   abd    hltiM.     2.  Collodion 


processes.  3.  Preparation  of  enlarged,  duplicate,  or 
reduced  negatives.  4.  Appendix.  Positive  processes. 
1.  Silver  "printing-out"  process.  2.  Silver  bromide 
and  chloride-bromide  papers  ;  diapositives.  3.  Printing 
processes  involving  the  use  of  iron  salts.  4.  Bichromate 
processes.     5.  Working  up  residues. 

Tinning  of  Metals.  Special  report  on  dangerous  or 
injurious  processes  in  the  coating  of  metal  \vith  lead 
or  a  mixture  of  lead  and  tin  ;  together  with  a  report 
on  an  experimental  investigation  into  the  conditions 
of  work  in  tinning  workshops.  Anderson,  Legge  and 
Duckering.  Home  Office  Report,  Nov.,  1907.  [Cd. 
3793.]     Price  Is. 

The  present  report  completes  the  inquiry  into  the  subject 
of  the  enamelling  and  tinning  of  metals  begun  some  years 
ago  by  the  Pi'incipal  Lady  Inspector  of  Factories  and  the 
Medical  Inspector  of  Factories.  A  first  report  by  them, 
which  was  published  in  the  Annual  Report  of  the  Chief 
Inspector  of  Factories  for  the  year  1903,  contained  .sug- 
gestions for  the  regulation  of  Enamelling  processes,  but 
not  of  Tinning  processes,  the  inquu'ies  in  connection  with 
which  presented  very  considerable  difficulties,  and  neces- 
sitated a  long  series  of  experiments  which  have  only 
recently  been  brought  to  a  conclusion.  An  account  of 
these  experiments  by  Mr.  Duckering,  one  of  H.M. 
Inspectors  of  Factories,  who  conducted  them,  forms  part 
of  the  Report. 

The  Report  shows  a  serious  percentage  of  poisoning 
cases  among  persons  employed  in  the  processes  of  tinning 
with  the  use  of  lead,  and  contains  a  number  of  recom- 
mendations as  to  the  steps  which  should  be  taken  to 
protect  the  workers.  The  Secretary  of  State  has  under 
consideration  the  question  of  making  Regulations  for  the 
industry  under  Section  79  of  the  Factory  Act  in  sub- 
stitution for  the  existing  special  rules,  but  before  pro- 
ceeding formally  to  issue  draft  Regulations,  he  would  be 
glad  to  consider  any  observations  with  reference  to  the 
recommendations  contained  in  the  Report.  These  should 
reach  him  not  later  than  the  10th  December  next.  He 
may  add,  with  reference  to  the  use  of  the  term  "  metal 
hollow-ware  "  in  the  suggested  Regulations  contained  in 
the  Report,  that  he  understands  the  term  is  one  well 
recognised  in  the  trade  as  referring  to  culinary  vessels 
alone.  It  is  not  intended  to  include  under  this  term  such 
articles  as  iron  drums  and  kegs,  which,  although  hollow, 
are  not  pressed  in  a  single  piece,  and  are  not  usually 
classed  as  hollow-ware. 

The  Secretary  of  State  proposes  at  the  same  time  to 
consider  the  question  of  Regulations  for  enamelling  pro- 
cesses, which  has  been  kept  back,  pending  the  completion 
of  the  inquiry  into  tinning. 

Proceedings  of  the  National  Association  of  Cement 
Users.  Volume  III.  1907.  Published  by  the  Asso- 
ciation, Harrison  Building,  Philadelphia,  Pa.,  U.S.A. 

The  volume  contains  lists  of  officers  and  members  of  the 
Association,  copies  of  the  charter  and  by-laws,  a  summary 
of  the  proceedings  of  the  third  convention,  and  reports  of 
the  executive  board  and  various  committees  (including 
report  of  committee  on  testing  cement  and  cement  pro- 
ducts), together  with  the  following  papers  : — The  success 
and  failures  of  cement  construction  (R.  L.  Humphrey) ; 
(^ment  sidewalk  paving  (A.  Moyer) ;  Reinforced  concrete 
(W.  K.  Halt) ;  Forms  for  concrete  construction  (S.  E. 
Thompson) ;  Selecting  the  proportions  for  concrete 
(\V.  B.  Fuller);  Artistic  treatment  of  concrete  (A.  0. 
Elzner) ;  Concrete  surfaces  (H.  H.  Quimby) ;  Treatment 
of  concrete  surfaces  (L.  White) ;  Concrete  blocks  (H.  H. 
Rice) ;    Tests  of  building  blocks  (R.  D.  Kneale) ;    Water- 

i)roof  cement  mortars  and  concretes  (H.  Weiderhold, 
•I.  de  Knight,  R.  R.  Fish,  G.  G.  Fry,  and  S.  J.  Binswanger, 
five  papers) ;  Investigation  of  cement  mortars  and 
concretes  in  the  U.S.  Geological  Survey  Laboratories 
(R.  L.  Humphrey). 

Iron    and    Steel,     1900.     Statistical    Tables.    350. 
Wyman  and  Sons,  Fetter  Lane,  London,  E.G.     Price  3d. 

Thi.S   memorandum,    which    has    been    drawn   up   in    the 
Commercial,   Labour  and  Statistical  Dei)artment  of  the 
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Board  of  Trade,  is  in  continuation  of  Parliamentary 
Paper  No.  322  of  Session  1906,  and  deals  with  the  pro- 
duction and  consumption  during  the  16  years  1890 — 1905 
(and,  where  possible,  to  1906)  of  iron  ore  and  pig  iron, 
and  the  production  of  steel  in  the  United  Kingdom,  and 
in  the  principal  foreign  producing  countries,  viz.,  Russia, 
Sweden,  Germany  (including  Luxemburg).  Belgium, 
France,  Spam,  Austria-Hungary,  and  the  United  States 
of  America.  An  appendix  shows  the  production  and 
exports  of  iron  ores  from  certain  British  Colonies  and 
Possessions  and  Foreign  Countries,  not  elsewhere  included, 
in  each  of  the  years  1903-5,  so  far  as  the  figures  are 
available. 


Patent  List. 

Where  a  Complete  Speciflcation  accompanieB  an  Application,  an 
asterisk  is  afQxed.  The  dates  given  are  (i)  In  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
wthin  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

23,888.  Harrison,  Bate,  and  Perks.  Recovery  of 
volatile  liquids.     Oct.  29. 

24,250.  Adams.     Filters.     Nov.  2. 

24,295.  Black,  Lennox,  and  Lennox.  Drying  machines. 
Nov.  2. 

24,357.  Richmond,  and  Lister  and  Co.  Centrifugal  liquid 
separators.     Nov.  4. 

24,577.  Payne.  Composition  for  making  firebricks, 
crucibles,  retorts,  furnace  lining,  &c.     Nov.  6. 

24,766.  Hinne.     Furnaces.*     Nov.  8. 

24,785.  Norton  and  Shaw.     Furnaces.*     Nov.  8. 

24,951.  Duryea.     Drying  apparatus.*     Nov.  11. 

25,215.  Jaubert.     See  under  II. 

25,399.  Holzer.     Centrifugal  separators.*     Nov.  15. 

25,436.  Mills  (Hendricks).  Apparatus  for  desiccating.  * 
Nov.  16. 

25,473.  Fritsche.     Drying  apparatus.*     Nov.  16. 

Complete  Specificatioss  Accepted. 

25,108  (1906).  Leiser.  Mixing  fluids  of  different 
densities  or  a  heavy  precipitate  with  a  liquid.     Nov.  13. 

25,435  (1906).  frobridge.     SeeunderWl. 

29,390  (1906).  Scard.     Multiple  evaporators.     Nov.  20. 

3650  (1907).  Stevens.     Filter  presses.     Nov.  6. 

4124(1907).  Rehne.  Apparatus  for  heating,  refrigerat- 
ing, and  evaporating  liquids.     Nov.  13. 

6171  (1907).  Macfarlane.  Centrifugal  drying  machines, 
Nov.  6. 

7116  (1907).  Brandenburg.  Absorbing,  condensing,  or 
purifying  gases.     Nov.  20. 

9285  (1907).  Rossee,  and  Unionwerke  A.-G.  Fabr.  f. 
Brauerei-Einrichtungen.     Filter  presses.     Nov.  20. 

12,626  (1907).  Junkers.  Apparatus  for  heating  liquids. 
Nov.  13. 

13,715  (1907).  Talansier,  and  Cie.  Fran9.  des  Prod. 
Fixator.  Apparatus  for  stoppering  bottles,  &c.,  in  vacuo. 
Nov.  13. 

16,344  (1907).  Lake  (Stohr  und  Co.).  Concentration  of 
liquids.     Nov.  13. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applicatioks. 

23,796.  Engelhorn.     See  under  XII. 

24,028.  Wolfram-Lampcn  A.-G.  Decarbonising  tung- 
sten filaments  containing  carbon  or  carbide.  [Gcr  Appl., 
Oct.  31,  1906.]*     Oct.  30. 

24,097.  Hardy  Patent  Pick  Co.,  and  Smith.  Apparatus 
for  washing  coal,  coke,  &c.     Oct.  31. 


24,140  and  24,141.  Roberts  and  Wilson.  Production  of 
gases  and  vapours.     Nov.  1. 

24,429.  Hall-Brown.     Gas  producers.     Nov.  5. 

24,813.  Ward  and  Stevens.  Filament  for  electric  glow 
lamps.     Nov.  9. 

25,215.  Jaubert.  Manufacture  and  purification  of  gas 
or  vapours.     [Fr.  Appl.,  Nov.  14,  1906.]*     Nov.  13. 

25,262.  Jones.     Coke  ovens.     Nov.  14. 

25,279.  Schulthorpe.  Production  of  inflammable  gas. 
Nov.  14. 

Complete  Specifications  Accepted. 

17,347  (1906).  Parker.  Production  of  partially  coked 
fuel.     Nov.  13. 

23,950  (1906).  Nemerovsky.  Incandescent  gas  mantles. 
Nov.  6. 

24.624  (1906).  Bentley.  Gas  washing  and  cooling 
apparatus.     Nov.  13. 

24,687  (1906).  Bowing.  Destructive  distillation  of  coal 
and  other  substances.     Nov.  6. 

24,695  (1906).  Woodall  and  Duckham.  Vertical  retorts 
for  carbonising  coal.     Nov.  6. 

26,882  (1906).  Brown.  Ovens  for  the  manufacture  of 
coke  for  metallurgical  purposes.     Nov.  20. 

665  (1907).  Thwaite.  Securing  ready  ignitability  and 
continuity  of  combustion  of  fixed  carbon  fuels.     Nov.  6. 

2828  (i907).  Smith  and  Shaw.     Gas  plant.     Nov.  6. 

5195  (1907).  Drawbaugh  and  Gamble.  Fuel  composi- 
tion.    Nov.  6. 

5576  (1907).  British  Thomson- Houston  Co.  (General 
Electric  Co.).  Manufacture  of  filaments  for  incandescent 
electric  lamps.     Nov.  20. 

12,751  (1907).  Doherty.  Apparatus  for  washing  and 
cooling  gas.     Nov.  6. 

17,360  (1907).  Collidge.  Filaments  for  electric  lamps. 
Nov.  6. 


III.— DESTRUCrriVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

24,115.  Wynne.      Amelioration     of     petrol,      alcohol^ 

benzol,  &c.    'Oct.  31. 

24,125.  Cooper  and  Shattock.  Manufacture  of  non- 
inflammable  benzine.     Oct.  31. 

25,152.  Henderson.  Apparatus  for  treating  paraffin 
wax.*     Nov.  13. 

Complete  Specifications  Accepted. 

24,687  (1906).  Bowing.     iSee  under  IL 

28,689  (1906).  Soc.  Anon,  des  Combustibles  Industriela. 
Distillation  and  partial  dehydrogenation  of  hydrocarbons. 
Nov.  13. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 
24,330.  Vlies,  and  Claus  and  Co.,  Ltd.     Manufacture  of 
dyestuffs  of  the  oxazine  series.     Nov.  4. 

25,080.  Soc.  Anon.  .Mat.  Col.  et  Prod.  Chim.  de  St 
Denis.  :Manufacture  of  a  black  sulphurised  dyestuff. 
[Fr.  Appl.,  Nov.  14,  1906.]*     Nov.  12. 

25,337.  Kugler.  Dyestuffs  and  the  production  thereoL 
Nov.  15. 

Complete  Specotcations  Accepted. 

26,416(1906).  Bloxam  (.Ai-t.-Ges.  f. -Anilinfabr.).  Manu- 
facture  of  o-oxyazo  colouring  mfttt<'rs.     Nov.  13. 

28.240  (liK)6).  Johnson  (Hndische  .\niiin  und  iSoda 
Fabrik).  .Manufacture  of  com|)oun<Ls  and  colouring 
matters  containing  buli>hiir.     Nov.   13. 

9961  (1907).  Johnson  (Durand.  Huguenin,  ct  Cic). 
Manufacture  of  k-ucogallocyaniue  corre»i>onding  to 
pyrogallol.     Nov.  6. 

19,001  (1907).  Durand,  Hugueniu  ct  Cie.  Manufacture 
of  derivatives  of  gallocyanine  dycstuff».     Nov.  13. 
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v.— PREPARING.  BLEACHING,  DYEING, 

PRINTING.   AND   FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Arruc.xTiONs. 

22.4O0A.  Courtauld  and  Co.,  and  Wilson.  Manufacture 
of  thR'atis.  strij>s,  or  films  of  cellulose.     Oct.  31. 

23.736.  Burgoyne.  Treatment  of  wool  or  like  fibres  by 
dyeing  and  kindred  processes.  *     Oct.  28. 

23.7V13.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
I>intin>:  on  textile  fibres.     Oct.  28. 

23.793.  Si^hmid  freres.  Depimming  raw  silk.  [Fr. 
Appl..  Nov.  10.  1906.]*     Oct.  28. 

'23.902.  Sulzbach.     Dveing  machine.*     Oct.  29. 

24.284.  Wetter  (Knoll  und  Co.).  Dyeing  acetyl- 
wllulocte  or  fabrics  made  therefrom.*     Nov.  2. 

24.428.  SarafianandCostila-an.  Apparatus  for  printing 
or  dveing  varn.     Nov.  5. 

24,892.  "Marx,     ^^ee  under  XTX. 

24,978.  Imray  fSoc.  Chem.  Ind.  in  Basle).  Printing 
sulphurised  dyestuflfs.  *     Nov.  11. 

25,125.  Scott.  Treatment  of  liquors  recovered  from 
the  merrerlsation  of  cotton.     Nov.  12. 

25.310.  Johnson  (Zeidler  and  Wengraf).  Production  of 
aniline  blaok  on  the  fibre.*     Nov.  14. 

25,330.   Rothwcll-Jackson.  Kiers  for  bleaching.  Nov.  15. 

Complete  SrEciFiCATioxs  Accepted. 

25.445  (1906).  Pickles  and  Pickles.  Dyeing  and  mer- 
cerising fabrics.     Nov.  20. 

26,526  (1906).  Clerc-Renaud.  Apparatus  for  sizing 
tnlle  and  analogous  fabrics.     Nov.  13. 

27.349  (1906).  Weinljerg  and  Weinberg.  Surface- 
proofed  fabrics.     Nov.  6. 

7150  (1907).  Bloxam  (Soc.  Anon,  des  Usines  Remy). 
Fintrih  for  use  in  dressing  fabrics.     Nov.  6. 

4614  (Kt07).  Bloxam  (Act.-Ges.  f.  Anilinfabr. ).  Dyeing 
furs,  feathers,  or  the  like.     Nov.  13. 

10,083  (1907).  Goold  (Jute  and  Hemp  Manufacturing 
Co.).     Procuring  textile  fibres  from  certain  plants.   Nov.  6. 

17.460  (1907).  Diamanti.  Denitration  of  artificial  silk 
on  spoob.     Nov.  20. 


VL— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 

COJIPLETE    SPECinCATIOX   ACCEPTED. 

13.938  (1907).  Pichard    and    Pichard.        Dyeing    and 
•ecreting  of  hairs,  skins,  and  hides.     Nov.  6. 


VIL— ACIDS,  ALKALIS,  AND  SALTS. 
Appucatioxs. 

23,794-  Gosaage  and  Soai,  Ltd.,  and  Wei.ssmiiller. 
Maoufarture  of  hilicates  of  soda  and  pota.sh.     Oct.  28. 

24.273.  lioult  (Ga.t.se).  Conversion  of  sulphurous  acid 
into  ftulphuric  acid  and  extraction  of  copper  from  ores. 
Nor.  2. 

34.H47.  Thwaites.     Treatment  of  pyrites  cinder.  Nov.  9. 

24,W4.  .Morrit.  Raine,  Kerr,  and  McLachlan.  Pro- 
daction  of  an  alkali  metal  cyanide*     Nov.  9. 

24,S<>.'i.  .Morris,  P^inc,  Kerr,  and  McLachlan.  See 
mmdtr  XIII.I. 

24.91.3.   Holmcji  and  Howell.     Ammonia  still.s.   Nov.  U. 

24,967.  Head.  Treatment  of  barytcs  for  the  prepara- 
tion of  barium  sulphate  or  other  barium  compounds. 
Not.  1 1 . 

2.5,114.   Hf^lUt/Tn  and  Vincent     Manufacture  and  uses    i 
of  irzow.     .\ov.  12.  I 

25,166.  Mackcy.     Treatment  of  spent  ammonia  liquor.    ' 
Xor.  13. 

23.227.  Pochtn    and    Rkrhardson.     Treatment    of    the 
raidiie    from    th«    prodnction    of    aluminium   sulphate.    ' 
>OT.  14.  I 

25.228.  Pochin  and  Richardj<on.  Treatment  of  bauxite 
or  ahtminoTM  mat<-rial.     Nov.  14. 

25.261.  SUnton  Iron  Work*  Co..  Ltd.,  and  Ward. 
Fnjmnttnn  of  alkaline  salta  from  Want  fiimace  or  like 
flue  dost.     Not.  14. 


25,311.  Fousset.  Treatment  of  solutions  containing 
ammonia  and  obtainment  of  ammoniacal  salts.     Nov.  l£ 

25,375.  Clayton  and  White.  Manufacture  of  carbonic 
acid  gas.     Nov.  15. 

Complete  Specifications  Accepted. 

22,327  and  22,327a  (1906).  McTear.  Manufacture  of 
salt.     Nov.  20. 

25,404  (1906).  McTear.     Manufacture  of  salt.   Nov.  13. 

25,435  (1906).  Trobridge.  Nitric  acid  and  other  con- 
densers.    Nov.  20. 

28,963  and  28,964  (1906).  Woltereck.  Production  of 
ammonia.     Nov.  20. 

3210  (1907).  Schulthess.  Apparatus  for  producing 
hydrate  of  lime.     Nov.  6. 

3435  (1907).  Johnson  (Chem.  Fabr.  Griesheim-Elek- 
tron).  Removal  of  arsenic  from  liquids  and  gases. 
Nov.  13. 

5032  (1907).  Meyer.  Manufacture  of  sulphide  of  zinc. 
Nov.  6. 

9939  (1907).  Neuburger,  and  Westdeuts.  Thomas- 
pbosphat-Werke.  Production  of  compounds  of  nitrogen 
and  oxygen.     Nov.  13. 

10,771  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  stable  anhydrous  hydrosul- 
phites.     Nov.  6. 

15,087  (1907).  Calico  Printers'  Assoc,  and  Warr. 
Utilising  spent  nitric  acid  used  by  engravers  and  recovery 
of  copper  therefrom.     Nov.  13. 

20,125  (1907).  Von  Belatini.  Production  of  concen- 
trated acetic  acid  hydrate  solution  from  dilute  solutions. 
Nov.  13. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

23,989.  Cox  and  Olsson.  Gas-fired  pottery  kilns  or 
ovens.*     Oct.  30. 

24,979.  Imray  (Window  Glass  Machine  Co.).  Apparatus 
for  drawing  glass.*     Nov.  11. 

Complete  Specifications  Accepted. 

5379  (1907).  Thomson  and  Barr.  Bleaching  kieselguhr. 
Nov.  6. 

11,711  (1907).  Gobbe.  Apparatus  for  the  manufacture 
of  plate  glass.     Nov.  13. 


IX.— BUILDING   MATERIALS,    CLAYS,    MORTARS. 
AND  CEMENTS. 
Application. 
24,577.  Payne.     See  under  I. 

Complete  Specifications  Accepted. 

2131  (1907).  Matcham.  Cement  kilns  and  process  of 
burning  cement  therein.     Nov.  13. 

2378  (1907).  liCe.  Building  blocks  or  material. 
Nov.  13. 

3294  (1907).  Mijller.  Obtaining  cement  from  highly 
basic  blast  furnace  slag.     Nov.  13. 

9633  (1907).  Thorn.  Manufacture  of  stone  or  marble 
artificially.     Nov.  20. 


X.— METALLURGY. 

Applications. 

23,873.  Harbord.  Drying  blast  for  metallurgical  or 
other  purposes.     Oct.  29. 

23,901.  Hommcl  and  Sulman.  Separation  of  zinc  from 
ores  or  compounds.     Oct.  29. 

23,988.  Harrison.  Production  of  tungsten  and  like 
metal  combination.     Oct.  30. 

23,997.  Hciveler.     Smelting  furnaces.     Oct.  30. 

24,096.  Schoop.  Welding  aluminium  or  alloys  rich  in 
aluminium.     [Ger.  Appl.,  Nov.   12,   1906.]*     Oct.  31. 

24,213.  Feltcn  und  Guilleaume  Lahmeyerwerke.  Mean* 
for  u.se  in  making  steel  and  other  metallurgical  operations, 
[Ger.  Appl..  Nov.   1,  1906.]*     Nov.   1. 

24,273.  Boult  (Gawse).     See  under  VIL 
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24,283.  Schoop.  Welding  or  melting  aluminium  or 
alloys  rich  in  aluminium.  [Ger.  Appl.,  Oct.  5,  1907.1* 
Nov.  2. 

24,396.  Cowper-Coles.  Manufacture  of  calcium.* 
Nov.  5. 

24,517.  Herrenschmidt.     See  under  XI. 

24,612.  Viel.     Production  of  aluminium.*     Nov.  6. 

24,697.  Viel.     Fusing  or  refining  furnace.*     Nov.  7. 

24,875.  Viel.  Production  of  pure  chromium  from 
■commerical  ferro-chromium  or  an  oxide  such  as  chromite.  * 
Nov.  9. 

24,968.  Buendia.  Concentration  and  preparation  of 
minerals.     [Span.  Appl.,  Nov.  10,  1906.]*     Nov.  11. 

25,087.  Machlet.  Case-hardening  stael  and  iron  articles.  * 
Nov.  12. 

25,099.  Hopkins.  Apparatus  for  smelting  zinc  ore, 
galvanisers'  dross,  &c.     Nov.  12. 

25,229.  Wigg  and  Peers.  Recovery  of  zinc  from 
residual  liquors  of  wet  copper  processes.     Nov.  14. 

25,357.  Rosalt.  Extraction  of  metals  from  ores.* 
Nov.  15. 

25,400.  Marks  (Rombacher  Hiittenwerke).  Manu- 
facture of  malleable  iron  and  steel  and  other  alloys  of 
iron.*     Nov.  15. 

25,408.  Sinding-Larsen.  Manufacture  of  aluminium  or 
aluminium  allovs  or  silicides.  [Appl.  in  Norwav,  Nov.  17, 
1906.]*     Nov.  "16. 

Complete  Specification's  Accepted. 

24,352  (1906).  Viel.  Obtaining  metals,  metalloids,  and 
alloys,  particularly  aluminium,  silicon,  &c..  from  their 
compounds.     Nov.  6. 

25,112  (1906).  Harbord.  Drying  air  for  blast  furnaces. 
Nov.  13. 

26,311  (1906).  Riibel.     Manufacture  of  alloys.  Nov.  20. 

26,664  and  26,665  (1906).  Hadfield.  Manufacture  of 
magnetic  material.     Nov.  20. 

26,882  (1906).  Brown.     See  under  II. 

703  (1907).  Jumaxi.  Process  for  obtaining  pure  copper. 
Nov.  13. 

3374  (1907).  Lands  berg  and  Roitzhcim.  Mechanical 
roasting  furnaces.     Nov.  13. 

9740  (1907).  Sang.  Depositing  metallic  coatings  on 
metal  surfaces.     Nov.  13. 

15,087  (1907).  Calico  Printers'  Assoc,  and  Warr.  See 
under  VII. 

16,504a  (1907).  Becker  and  Lamb.  Production  of  alloys. 
Nov.  20. 

19,547  (1907).  Ruthenberg.  Cementation     process. 

Nov.  20. 


XL 


-ELECTRO-CHEMISTRY      AND 
METALLURGY. 


ELECTRO- 


Applicatioss. 

23,903.  Szek.     Carbon  electrodes.     Oct.  29. 

23,907.  Brownsdon  and  Payne.  Electrolytes  for  the 
electro-deposition  of  copper  and  other  metals.     Oct.  29. 

24,189.  Hill  (Lay).  Cathodes  for  electrodeposition  of 
metals.     Nov.  1. 

24,517.  Herrenschmidt.  Melting  in  electric  furnaces, 
and  the  extraction  of  easily  volatilisable  metals.  [Fr. 
Appl.,  Nov.  9,  1906.]*     Nov.  5. 

24,807.  Viel.     Electric  furnace.*     Nov.  8. 

25,126.  Cowper-Coles.     Apparatus     for     the     electro-    , 
deposition  of  metals.*     Nov.  12.  j 

25,296.  Greenwood.      Manufacture  of  depolarisers  and    j 
electrolytes.     Nov.  14.  | 

25,32*4.  Hartnell.  PJlectrodepositing  apparatus.  Nov.  15. 
Complete  Specifications  Accepted. 

24,986  (1906).  Cowper-Coles.  Electrolytic  deposition  of 
metals.     Nov.  6. 

26,144  (1906).  Taylor.  Electrolytic  deposition  of 
metals.     Nov.  6. 

26.211  (1906).  Cowper-Coles.  Electrolytic  production  of 
metal  sheets,  tubes,  wire,  &c.     Nov.  20. 

26.212  (1906).  Cowper-Coles.  Anodes  for  electro- 
deposition.     Nov.  20. 

5223  (1907).  Johnson   (Chcm.    Fabr.    Griesheim    Elek- 
tron).     Electrodes  for  electrolytic  purposes.     Nov.  6. 
6592  (1907).  Egger.     See  under  XIV. 


Xn.— FATTY  OILS,  FATS,  WAXES,  AND  SOAPS. 
Applications. 

23,796.  Engelhorn.  Use  of  compounds  of  ammonia 
and  the  higher  fatty  acids  for  candle-making  and  other 
illuminating  and  heating  purposes.  [Ger.  Appl.,  Nov.  13, 
1906.r_  Oct.  28. 

24,705.  Smith.  Combining  oils  and  fats  with  heavier 
fluids.     [U.S.  Appl.,  Nov.  12,  1906.]*     Nov.  7. 

25,276.  Lindemann  (Gebr.  Korting).  Manufacture  of 
soap  powder.*     Nov.  14. 

Complete  Specifications  Accepted. 

24,822  (1906).  Karsam  Soap  Co.,  and  others.  Manu- 
facture  of  soap  or  mixtures  containing  soap.     Nov.  6. 

5277  (1907).  Holt.     See  under  XVIIL4. 

6726  (1907).  Imray  (Jacobi).  Apparatus  for  setting 
soap  and  like  materials.     Nov.  6. 

16,448  (1907).  Charlton.  Manufacture  of  soaps,  deter- 
gents, and  saponaceous  compounds  generally.     Nov.  13. 


XIIL— PIGilENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 

INDIA-RUBBER,  &c. 

(.4.) — Pigments,  Paints. 

Applications. 

24,865.  Morris,  Raine,  Kerr,  and  McLachlan.  Pro- 
duction of  white  lead.*     Nov.  9. 

25,181.  Anderson.  Dry  water-colour  or  distemper. 
[Appl.  in  Denmark,  March  14,  1907.]*     Nov.  13. 

(B.) — Resins,  Varnishes. 
Applications. 

25,216.  Helm.  Manufacture  of  substitutes  for  resins 
or  gums  from  aldehydes  and  phenols.*     Nov.  13. 

25,459.  Chem.  Fabr.  Dr.  Elkeles  und  Co.  I*roduction 
of  resins  for  polishing  purposes.  [Ger.  Appl.,  Nov.  16, 
1906.]*     Nov.  16. 

(C.) — India-Rubbek, 
Applications. 
23,755.  Tolkien.     Substitute  for  indiarubber.     Oct.  28. 
24,607.  Weiser     (Boegel).      Manufacture     of     natural 
rubber.     Nov.  6. 

24,652.  Couchman.     Rubber  compound.     Nov.   6. 
25,091.  Grummel.     Separating  vulcanised    indiarubber 
from  fibrous  or  other  material  combined  with  it.*  Nov.  12. 

Complete  Specifications  Accepted. 

24,787  (1906).  Lesage.     Elastic  material.     Nov.  13. 
2065  (1907).  Brownlow.     Artificial  rubber.     Nov.  6. 
19,894  (1906).  Gare.     Reclaiming  old  vulcanised  india- 
rubber.     Nov.  13. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Application. 

25,182.  Feuerlein.     Dccolorisation  of  tannin  extracts.* 
Nov.  13. 

Complete  Speciucations  Accepted. 

420  (1907).  Baker.     Treatment  of  hides,  leather,  &c., 
with  liquids.     Nov.  13. 

6592  (1907).   Egger.     Manufacture  of  leather  for  elec- 
trical insulation.     Nov.  13. 

13,938  (1907).  Richard  and  Richard.     See  under  VL 

XV.— JL\NURES,  &c. 
Appucation. 
24,891.   Kibcr.     .Manufacture  of  manure  products*  con- 
taining phosplier.  *     Nov.  9. 

Complete  Spectfication  Accepted. 
24,492  (1900).  Lehmann.       Manufacture    of    fertilisers 
from  animal  refuse  and  the  like.     Nov.  13. 
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XVL— SUGAR.  STARCH,  GUM,  &c. 

Applications. 

24.503.  Hafner  and  Krist.  Manufacture  of  fermentable 
sugar  from  materials  containing  starch  or  cellulose. 
Nov.  5. 

24.(»23,  Eastiok.  Removal  of  alkaline  salts  from 
saccharine  and  other  products.     Nov.  7. 

25.274.  Newton  (Bayer  und  Co.).  Manufacture  of 
soluble  starch.     Nov.  14. 


Complete  Specification  Accepted. 

11.159  (1907).   Klopfer.     Production     of     starch 
ginten  from  wheat  flour.     Nov.  13. 


and 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Appuc.ations. 

23.787.  Bristow.  Treatment  of  malt  grain  for  brewing. 
Oct.  28. 

25,356.   Breker.     Clarification  of  mash.*     Nov.   15. 

Complete  Specifications  Accepted. 

23,678  (1906).  Zimmer.     Brewing  beer.     Nov.  6. 

28,920  (1906).  Maardt.  Manufacture  of  beer  wort. 
Nov.  6. 

12,454  (1907).  Ackermann.  Coating  fermenting  vessels 
for  breweries.     Nov.  13. 


XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(.(4.)— Foods. 

Application. 

24,375.  Erfurt.  Homogeneous  emulsifying  of  mOk,  and 
preparation  of  homogeneous  milk  from  milk  powder.* 
Nov.  4. 

Complete  Specifications  Accepted. 

4994  (1907).  Bringk.  Preserving  fish  and  other 
alimentary  substances.     Nov.  13. 

5277  (1907).  Holt.  Apparatus  for  extracting  fats,  &c., 
from  condemned  meat  ana  other  substances.     Nov.  20. 

10,362  (1907).  Litsche,  and  Nutricia  Centrale  f.  Back- 
hauwmilch  (ies.     Preparing  cow's  milk  for  food.     Nov.  20. 

11,159  (1907).   Klopfer.     Sec  under  XVI. 

12,561  (1907).  Schou  and  Schou.  Manufacture  of 
margarine.     Nov.  6. 

1.5,395  (1907).  Goldberg.  P*reparation  of  non-alcoholic 
beer  and  other  beverages.     Nov.  13. 

18,220  (HKl7).  Wesener.  Bleaching  and  ageing  flour. 
Nov.  20. 

(B.) — Sasitation  ;    Water  Pubification. 
Appucations. 
24.381.  Allen.     Treatment  of  efliuent'*.     Nov.  4. 
25,222.   Rumin.     Purification  of  wawte  water.    Nov.  13. 
25,362.   Lwtani;e.     Biological     purification     of     waste 
water  and  sewage.*     Nov.   1.5. 

Complete  Specification.s  Accepted. 

?4  i->  /I'i^if}).  Gircrd  and  Drapier.  Purifying  waste 
wc  6. 

I  "i").  Imhoff.     Apparatus  for  purifying  sewage 

and  oliitrr   wa«t«  water.     Nov.  20. 

(C.) — Dl.SI?frECTA2«T8. 

Aptt-ication. 
2t»954.  Lehmann.     Disinfecting  process.*     Oct.  30. 


XIX.— PAPER,    PASTEBOARD,    &c. 

ApPIJfATIOSS. 

24.2M.  Wetter  (Knoll  und  C>>.).     Set  vnder  V. 
24.802.  Marx.     .Manufacture  of  paper,  textile  material, 
Ac,  hnpregnated  with  rcsinoujt  material.     Nov.  9. 


Complete  Spbcifications  Acobptbd. 

25.647  (1906).  Eschalier.  Strengthening  cellulose 
bodies  produced  from  cellulose  solutions.     Nov.  20. 

22,092  (1907).  Bronnert  and  Frcmery.  Manufacture 
of  cellulose  products  from  solutions  of  cellulose  in  cupram 
monium.     Nov.  20. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

24,662.  Read  Holliday  &  Sons,  and  Silberrad.  Manu- 
facture of  mellitic  acid.     Nov.  7. 

24,763.  Robertson  and  Graham.  Substitutes  for  cam- 
phot.     Nov.  8. 

24,806.  Schmitz  und  Co.  Manufacture  of  borneol  from, 
isoborneol.     [Ger.  Appl.,  Nov.  15,  1906.]*     Nov.  8. 

25,453.  Schmitz  und  Co.  Manufacture  of  camphene. 
[Ger.  Appl.,  Dec.  8,  1906.]*     Nov.  16. 

25,458.  Klein.  Production  of  cantharidin  acid  deriva- 
tives containing  iodine  and  mercury.*     Nov.  16, 

Complete  Specifications  Accepted. 

2484  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  iodine  i^reparations.     Nov.  6. 

3367  (1907).  Sorger.  Production  of  salicylic  acid 
glycerin  ester.     Nov.  13. 

14.549  (1907).  Verley,  Urbain,  and  Feige.  Manufac- 
ture of  ethers  of  borneol  and  isoborneol.     Nov   20. 

19,943  (1907).  Elektrochem.  Werke.  Manufacture  of 
oxalates  from  corresponding  formates.     Nov.  6. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 

PROCESSES. 
Applications. 

24,124.  Rawlins,  and  GrifiSn  &  Sons,  Ltd.  Gelatin, 
compound  for  use  in  photographic  printing  processes. 
Oct.  31. 

25,396.  Spong.  Manufacture  of  screens  and  colour 
sensitive  plates,  films,  &c.,  for  photographic  process 
printing,  &c.     Nov.  15. 

Complete  Specifications  Accepted. 

r  24,667  (1906).  Bolas.  Sensitised  surfaces  for  use  in 
photography.     Nov.  6. 

25,728  (1906).  Husson  and  Bornot.  Manufacture  of 
photographic  dry  plates.     Nov.  13. 

25,869  (1906).  Bloxam  (Act.-Ges.  f.  AnUinfabr.).  Agent 
for  fixing  photographic  images.     Nov.  13. 

7132  (1907).  Boult  (Soc.  Anon,  des  Plaques  et  Papiera 
Photographiques  A.  Lumi^re  et  ses  fils).  Photographic 
films.     Nov.  13. 


XXIL— EXPLOSIVES,    MATCHES,    &c. 
Applications. 
24,025.  Anglo-French   F.    &    S.,    Ltd.,    and    Edwards. 
Explosives.     Oct.  30. 

Complete  Specifications  Accepted. 

7838  (1907).  Ceipek.  Manufacture  of  a  safety  ex- 
plosive.    Nov.   13. 

18,597  (1907).  Haddan  (Lchmann).  Accelerating  the 
separation  of  nitroglycerine  from  acids.     Nov.  20. 

21,116  (1907).  Haddan  (Lehmann).  Explosive  oil. 
Nov.  20. 

XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 
23,996.  Fery.        Calorimeters.        [Fr.   Appl.,   Not.   26, 
1906.]*     Oct.  30. 
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Official  Notices. 


It  is  with  the  deepest  regret  that  anaouncement 
is  made  of  the  death,  on  Monday,  the  9th  inst., 
of  Mr.  Samuel  Hall,  one  of  the  Founders  of  the  Society, 
and  its  Honorary  Treasurer  since  the  death  of  Mr.  E. 
Rider  Cook  in  1898. 


BY-LAWS. 
In  accordance  with  the  provisions  of  Clause  37  of  the 
Charter,  a  printed  copy  of  draft  By-laws  is  sent  to  each 
Member  of  the  Society  in  this  number  of  the  Journal. 
The  Council  invites  Members  to  offer  observations  thereon, 
which  should  reach  the  Secretary  not  later  than  January 
15th  next,  in  order  that  the  final  draft  may  be  settleil 
and  submitted  for  consideration  and  adoption  by  the 
Members  at  a  General  Meeting  to  be  held  not  later  than 
March  17th,  1908,  as  provided  by  the  said  clause  of  the 
Charter. 

By  order  of  the  Council, 

Charles  G.  Cresswell, 

Secretary. 


SUBSCRIPTIONS. 


Important  Notice. 

In  consequence  of  the  death  of  Mr.  Samuel  Hall,  Hon. 
Treasurer  of  the  Society,  Members  are  requested  to  make 
all  cheques  and  Postal  Orders  payable  to  the  "  Society 
of  Chemical  Industrj%"  which  may  then  be  forwarded  to 
the  Hon.  Acting  Treasurer,  East  London  Soap  Works, 
Bow,  E. 


Newcastle  Section. 


Meeting  held  at  Armstroiig  College  on  Thiir-'sday,  Nov.  7, 
1907. 


MR.    N.    H.    MARTIN   IN    THE    CHAIR. 


I.— OIL  FROM  THE   ROOF   OF  THE   COCKSHEAD 
COAL  SEAM,  NORTH  STAFFORDSHIRE. 

BY   A.    A.    HALL,    M.SC,    PH.U. 

This  oil  in  thin  layers  was  of  a  dark  brown  colour,  in 
reflected  light  it  was  dirty  green  ;  it  contained  brown 
particles  in  suspension  which  settled  out  on  long  standing. 
The  crude  oil  was  solid  at  15°  C,  crystals  beginning 
to  separate  out  at  a  temperature  of  18°  (J.  Water  boiled 
with  the  crude  oil  for  a  long  time  was  coloured  faint 
yellow,  was  neutral,  and  contained  traces  of  some  sulphur 
compounds.  Shaken  with  strong  sulphuric  acid,  the  oil 
wa«  much  reduced  in  bulk,  and  the  acid  was  coloured 
a  dark  brown.  On  shaking  with  caustic  soda  solution, 
an  extract  containing  traces  of  phenols  was  obtained. 
A  proximate  analysis  gave  the  following  results  :  ^Volatile 
matter,  98-25  per  cent.  ;  iixed  carbon,  1-71  per  cent.  ; 
ash,  0-03  per  cent. 

The  sulphur,  determined  by  Garrett  and  Lomax's 
method  (this  J.,  1905,  1212),  was  found  to  be  0-62  per  cent. 


Under  a  pressure  of  20  mm.  of  mercury,  with  a  slow 
current  of  air  kept  bubbling  through,  the  oil  distilled 
quickly  and  without  any  apparent  decomposition  up  to 
300°  C,  when  a  violent  cracking  set  in,  whereupon  the 
distillation  was  stopped  and  the  dark  brown  solid  residue 
left  for  further  examination.  The  distillate  (60  \)ev  cent, 
of  the  whole)  was  light  yellow  in  colour  and  liquid  at 
15°  C. 

The  purified  oil  was  then  fractionated,  the  lower 
fractions  by  means  of  a  rod  and  disc  still  head  (15  discs), 
and  the  higher  by  five  distillations  from  an  ordinary 
distillation  flask. 

As  can  be  seen  from  the  following  table,  the  fractions 
increased  considerably  in  bulk  as  the  temperature  rose. 
All  the  fractions  distilled  under  atmospheric  pressure 
were  liquid.  The  first  fraction  containing  solid  was  that 
which  distilled  between  200°  and  220°  C,  under  20  mm. 
pressure.  They  were,  with  the  exception  of  the  last 
three  fractions,  all  clear  and  colourless  when  freshly 
distilled,  but  on  standing  some  of  the  higher  fractions 
became  yellow,  and  a  slight  brown  sediment  was  formed. 
The  specific  gravities  of  these  oils  were  all  rather  high, 
probably  owing  to  the  presence  of  naphthenes,  these 
bodies  having  high  specific  gravities  and  often  being 
found  in  natural  oils  ;  in  order  to  obtain  further  evidence 
of  their  presence,  the  fraction  boiling  between  220°  and 
235°  C.  was  shaken  with  a  mixture  of  nitric  and  sulphuric 
acids  and  the  decomposition  products  were  removed  by 
shaking  with  sulphuric  acid.  The  oil  was  then  washed 
with  caustic  potash  and  with  water,  and  rtnr  Uy  dried 
over  calcium  chloride  and  sodium.  After  tb^  treatment 
the  oil  did  not  react  with  bromine  water  ?iA  was  not 
changed  by  shaking  with  sulphuric  acid  ;  V,  hud  a  specific 
gravity  of  0-7765,  showing  that  some  svb  ^.ance  of  high 
specific  gravity  had  been  removed. 


•Fractions   12 — 19  were  distilled  under  a  pressure  of  20  mm.  of 
mercury. 

jThe  specific  refraction  of  each  fraction  calculated  by 
the  Lorenz-Lorentz  formula  from  the  refractive  index 
and  the  specific  gravity,  i.^  given  in  the  following  table  ; 
the  numbers  are  rather  lower  tlian  the  theoretical  values, 
probably  owing  to  the  sjxjcific  gravities  being  too  high  ; 
as  an  example  showing  this,  the  tiieoretical  value.-,  for 
the  specific  refraction  were  calculated  for  two  fractious, 
namely,  the  fraction.s  boiling  at  190~ — 205  <'  uid  iit 
220°— 235°  C,  with  the  following  resulta  :  — 


Sppcitlc 

refraction 

]}.  pt.  of  nil. 

Observed 

Calculated. 

190°— 205-"  C. 
220°— 235°  C. 

0-3364 
U-3350 

0-3380 
0-3374 
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The  amount  of  olotlnes  in  each  fraction  was  determined 
bv  Hauus'  methoil.  which  Ls  both  quick  aud  accurate. 
It  will  be  seen  from  the  table  that  the  percentage  of 
oletine^  gradually  incre«ises  until  the  fraction  boiling 
between  2lH)' — 220'  C.  (under  20  mm.  pressure)  is  reached, 
and  then  decreases  in  value  ;  this  is  contrary  to  w  hat 
one  would  expect,  but  it  Ls  continued  by  I'etrie's  observa- 
tions on  the  Torbane  mineral  oils  (this  J.,  1905,  997). 
The  percentage  of  oletines  and  paraflius  has  been  calcu- 
Uted  by  aj>suming  that  the  paraflins  boiling  at  the  tem- 
perature of  the  different  fractions  are  mixed  with  defines 
having  the  same  number  of  carbon  atoms.  The  jier- 
G«ntage  of  oletines  was  found  to  vary  from  2  to  11  per 
cent.  In  order  to  test  the  truth  of  this  assumption, 
molecular  weight  determinations  were  made  of  the  oils 
contained  in  two  fractions  by  the  freezing  point  method, 
the  foUowinc  results  beiuii  obtained  : — 


Boilinjc  point  °C.         Paraffin. 


Molecular  Weight 
Observed.  Calculated. 


As  many  of  these  natural  oils  have  been  found  to  be 
optically  active,*  and  as  such  important  deductions  have 
been  made  from  this  fact  with  regard  to  their  formation, 
the  effect  of  these  oils  on  polarised  light  was  examined, 
but  no  rotation  could  be  observed. 

In  conclusion,  the  oil  has  been  found  to  be  a  mixture 
of  paraffins,  mostly  those  of  high  molecular  weight,  with 
some  olefines  and  possibly  some  naphthenes  and  phenolic 
bodies. 

I  have  to  thank  Mr.  Cadman  and  Prof.  Louis  for  the 
specimen  of  oil  with  which  I  have  conducted  this  investi- 
gation. 


II.-I'AHAFF1N    WAX    FROM    THE    LADYSMITH 
PIT,   WHITEHAVEN  COLLIERIES. 

BY    P.    PHILUPS    BEDSON. 

The  paraffin  wax  the  results  of  the  examination  of 
which  are  detailed  in  this  pajjcr  was  discovered  as  an 
exudation  in  a  drift  of  the  Ladysmith  pit  of  the  White- 
haven Collieries.  It«  mode  of  occurrence  was  described 
by  Mr.  R.  W.  Moore,  of  Whitehaven,  to  whom  I  am 
indebted  for  samples  of  the  material,  at  a  meeting  of 
the  !forth  of  England  Institute  of  Mining  and  Mechanical 
Engineers,  in  April,  l'JO.5,  on  which  occasion  I  com- 
municated a  note  of  the  results  of  an  examination  of  this 
•ubtUnce  by  Mr.  R.  Dodds.  (Jn  the  occasion  referred  to 
Mr.  Mfxn-f  Htated  '•  that  about  250  gallons  of  the  substance. 
pronounced  to  \>e  a  natural  j^rafllin,  had  been  yielded 
bv  the  Ktone-drift  driven  from  the  LadysjnitU  pit,  but 
the  Kupplv  had  now  praf.tically  ceased.  "  The  drift  was 
■et  away  from  the  nhaft  (which  had  i>att.sed,  in  succession, 
through  Permian  «trata,  the  Whitehaven  sandstone, 
and  coal  measures)  at  the  depth  of  10f>5  feet  from  the 
,„f*.,..  .,.  ,,hat  are  evidently  the  Yorcdale  rocks,  the 
*'  •   »«*    found    at  about  358  feet    below  the 

"' "  ''*!  heam.     The  drift  had  been  driven  nearly 

level  in  a  ••outh- westerly  course,  towards  St.  Pec's  Head, 
in  the  direction  of  the  din,  and  had  intersected  the  main 
band  f f>al  >eam.  over  a  large  downthrow  west  fault,  at 
a  dMtan<c  of  VMKt  feet  from  the  l^adysmith  shaft. 
Tbrrnighr^t  »>  •'  -'  •  ime,  the  main  band  coal  seam 
bad  been  wr  .   pillars  overhead:    and   in  these 

workingn  no  .    or  baxaltic   intrusion  in  any  form 

bad  »«rn  not t,ut.Uf><i.  Indeed,  the  West  Cumberland 
coal  field,  no  far  ■•■  at  ]trt^ni  known,  does  not  furnish  a 
•  rngle  iruttanre  cither  of  a  whin  dyke  or  of  a  naturally- 
coked  cfrtl.  At  a  dij.tBnre  of  750  feet  from  tbo  Ladv- 
»inrth  »haft.   the  dnft  pa^ed  from   the   Yoredalc  tocUh 


into  the  coal-measure  > ;  and  at  2370  feet  from  the  shaft, 
the  natural  parathn  was  first  encountered.  It  was 
found  oozing  from  the  base  of  a  bed  of  white  post,  about 
30  feet  thick,  overlying  a  coal  seam,  15  inches  thick, 
which  had  been  cut  through  in  the  drift.  On  exposure 
to  the  atmosphere,  the  liquid  became  viscid,  and  eventually 
quite  stiflf.  The  application  of  very  gentle  heat  speedily 
liquefied  the  substance.  This  semi-solidification  retarded 
the  flow  of  the  paraffin ;  but  during  the  continuation  of 
the  drift  for  a  distance  of  at  least  300  feet,  as  new  ground 
was  cut,  similar  exudation  took  place  from  the  fi"eshly 
exposed  surfaces.  The  main  band  coal-seam  is  about 
300  feet  above,  and  the  Yoredale  rocks  are  about  58  feet 
below^  the  drift  where  the  parafhn  was  found.  It  would 
be  interesting  to  know  whether  the  natural  paraffin 
has  any  commercial  value." 

The  substance,  as  found,  is  a  dark  brown  semi-solid 
material,  not  unlike  vaseline  in  consistency  ;  it  possesses 
an  odour  resembling  that  of  paraffin  oil,  and  has  a  dis- 
agreeable taste,  like  that  of  lubricating  oil.  It  is  entirely 
combustible,  contains  no  mineral  matter,  and  appears 
to  be  a  mixture  of  hydrocarbons  mainly  of  the  paraffin 
series.  Traces  of  sulphur  are  found  in  the  more  volatile 
portions. 

In  the  note  already  referred  to  is  given  the  result  of 
the  fractionation  of  this  material  under  reduced  pressure, 
viz.,  70  mm.,  which  may  be  stated  as  follows  : 


Boiling  at  °C. 


Amount 
per  cent. 


I.  90°— 180° 

II.  180°— 240° 

III.  240°— 300° 

IV.  Residue  in  retort 


colourless  liquid* 
slightly  coloured  liquid 
pale  yellow  solid 
dark  fusible  Kolid 


37-5 
17-5 
25 
20 


•  rhrm  Zrtt.  160*.  »81,  1155 


»  Sp.  gr.,  0-777  at  17°  C. 

The  third  fraction  melts  about  35°  C,  and  by  crystal- 
lising from  petroleum  ether  a  white  solid  melting  at 
48 — 51°  C.  was  obtained  from  it. 

A  redistillation  under  reduced  pressure  of  the  first  two 
fractions  gave  distUlates,  the  lower  boiling  portions 
being  colourless  liquids,  then  liquids  having  a  slightly 
yellow  colour,  and  the  highest  fractions  easily  fusible 
solids.  Of  these  several  fractions  the  specific  gravities 
and  refractive  indices  were  determined,  and  from  the 
results  of  such  determinations  it  would  appear  that  the 
lowest  number  of  the  paraffin  series  present  is  C10H22. 
whilst  from  the  melting  point  of  the  solid  mentioned 
above  it  is  evident  that  a  hydrocarbon  C24H60  may 
be  present. 

Having  obtained  a  larger  quantity  of  this  material, 
a  further  examination  was  undertaken  by  Mr.  Scott. 
Inasmuch  as  the  crude  material  was  found  to  decolorise 
bromine  water,  it  was  warmed  before  distillation  with 
concentrated  sulphuric  acid,  to  which  it  imparted  a  dark 
colour  ;  after  treatment  with  sulphuric  acid  it  was  shaken 
with  caustic  soda,  washed,  dried,  and  then  distilled  under 
a  pressure  of  30  mm.,  a  slow  current  of  air  being  drawn 
through  the  liquid.  The  heating  of  the  flask  was  efiectcd 
bv  an  air  bath.  In  this  way  a  series  of  fractions  was 
obtained  ranging  from  80° — 310°  C. 

The  lower  boiling  portions  were  submitted  to  distillation 
under  ordinary  atmospheric  pressure,  and  separated 
into  some  thirteen  fractions,  the  lowest  boiling  at  165'' 
and  the  highest  at  300°— 310°  C.  The  lower  fractions 
are  colourless,  mobile  liquids,  possessing  a  distinct  paraffin- 
like odour  ;  as  the  temjxjraturc  rises  there  ia  a  gradual 
change  in  colour  and  loss  of  mobility ;  a  colourless 
crystalline  solid  separates  from  the  highest  fraction  on 
cooling. 

In  the  following  table  are  given  the  specific  gravities, 
the  refractive  indices  for  sodium  light,  and  the  siwcific 
refractions  of  the  several  fractions.  In  the  fifth  column 
of  this  table  are  also  given  the  iodine  absorptions,  tho 
determinations  of  which  have  been  made  by  Mr.  .J. 
Wathon,  P.Sc,  using  a  method  which  Dr.  Hall  haa 
referred  to  in  his  pajwr,  and  by  the  aid  of  these  results 
the  proportion  of  olcline  to  paraffin  has  been  calculated. 
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on  the  assumption  that  the  olefine  contains  the  same 
number  of  carbon  atoms  as  the  paraffin  with  which  it  is 
associated  : — 


4.  Composition  of  the  petroleum-like  bitumen  of 
Japanese  coal.  Watson  Smith  and  J.  C.  Chorlev,  ib., 
1893,  221. 


Ratio  per  cent. 

Boiling  point. 

Sp.  gra\-ity 
at  15°  C. 

Refractive 
index. 

Specific 
refraction. 

Iodine 
absorption. 

No. 

Oleflnes. 

Paraffin.'*. 

°C. 

per  cent. 

1 

165 

0-7530 

1-41905 

0-3354 

— 





2 

180 

0-7594 

1-42405 

0-3353 

9-5 



. 

3 

195 

0-7667 

1-42625 

0-3344 



4 

210 

0-7764 

1-43165 

0-3338 





5 

225 

0-7823 

1-43517 

0-3334 

5-9 

C13H28      4-24 

CijH,,    95-76 

6 

240 

0-7939 

1-44069 

0-3325 

8-46 

C13H28    93-92 

7 

250 

0-7984 

1-44441 

0-3328 

10-9 

C14H30    91-59 

8 

260 

0-8064 

1-44762 

0-3317 

9-75 

C14H28      V-52 

C14H30    92-48 

9 

270 

0-8138 

1-45032 

0-3305 

6-67 

C1SH30    94-47 

10 

280 

0-8167 

1-45222 

0-3303 

6-13 

CigHjz      5-43 

CjeHji    94-57 

11 

290 

0-8194 

1-45412 

0-3305 

9-0 

CteHaz      7-96 

CieHs,    92-04 

12 

300 

0-8269 

1-45832 

0-3288 

10-35 

CitHj*      9-73 

CxyHjg    90-27 

13 

310 

1-45862 

— 

11-25 

CisH,.    11-20 

CigHjg    88-80 

The  boiling  points  and  specific  gravities  of  the  different 
distillates  may  be  taken  as  an  indication  of  the  com- 
position of  the  paraffin  hydrocarbons  contained  in  them, 
although  the  specific  gravities  are  somewhat  high, 
which  is  usually  the  case  with  those  obtained  by  frac- 
tionating natural  petroleunis.  Further,  the  specific 
refraction  has  been  employed  to  calculate  the  percentage 
of  carbon  and  hydrogen,  and  thus  an  approximation 
formula  obtained.  For  example,  the  fraction  boiling  at 
225°  C.  with  a  specific  refraction  of  0-3334  is  found  to 
contain  85-12  per  cent,  of  carbon,  and  14-88  per  cent,  of 
hydrogen.  The  high  specific  gravity,  already  referred 
to,  has  the  effect  of  raising  the  percentage  of  carbon, 
calculated  in  this  way,  and  consequently  the  boiling  point 
and  specific  gravity  have  been  relied  on  as  a  guide  to  the 
composition  of  the  paraffins  contained  in  these  distillates. 
In  this  case  the  indications  correspond  most  nearly  to 
the  hydrocarbon  C13H28,  a  conchision  supported  by  the 
determination  of  the  molecular  weight  made  by  the  freezing 
point  method,  using  glacial  acetic  acid  as  solvent.  The 
molecular  weights  of  four  of  the  fractions  are  as  follows  : — 


Nottingham  Section. 


Molecular  weight 

Boiling  point. 

Found. 

Calculated. 

225° 
250° 
280° 
310° 

178-5 
200-9 
226 
256 

184  forCi3H28 
198    „  C14H30 
226     „  CisH,^ 
254     „  C,8H3  8 

No  indication  of  optical  activity  was  obtained  in  the 
higher  boiling  fractions  and  the  solid  hydrocarbons. 

It  is  evident  that  this  exudation  met  with  in  the  Lady- 
smith  drift  is  a  mixture  of  hydrocarbons  mainly  of  the 
paraffin  series,  containing  a  considerable  proportion  of 
the  solid  members  of  the  group.  It  is  very  similar  in 
fact,  to  the  substance  described  by  Johnston  in  the 
Philosophical  Magazine  of  1838,  which  had  been  found  in 
the  workings  of  the  Urpeth  Colliery,  Durham,  and 
which  Johnston  pointed  out  resembles  ozokerite  in  com- 
position and  properties. 

These  conclusions  are  confirmed  by  the  results  of  the 
elementary  analysis  of  some  of  the  fractions  referred  to 
in  the  table  above. 

See  also  following  papers  : 

1.  On  the  occurrence  of  petroleum  in  a  shale  mine  at 
Broxburn.     D.   R.  Steuart,  this  J.,   1887,   128. 

2.  The  soluble  and  icsinoid  constituents  of  bitu- 
minous coal.     Watson  Smith,  ib.,  1891,  975. 


Meeting  held  at  Nottingham  on  Wednesday,  Oci.  30,  1907 


MR.    OLIVER    QUIBELL   IX    THE    CHAIR. 


LABORATORY  APPARATUS  FOR  THE  EVAPORA- 
TION OF  LIQUIDS  BY  RADIATION  FROM 
ABOVE. 

BY    DR.    H.    J.    S.    SAND. 

Attempts  have  at  various  times  been  made  to  evaporate 
liquids  for  purposes  of  analysis  by  radiating  heat  on  them 
from  above,  as  the  risk  of  loss  by  "  bumping  "  is  evidently 
avoided,  and  that  by  "  spirting  "  reduced  when  all  evapora- 
tion proceeds  from  the  surface  only.  This  takes  place  in 
the  water-bath  when  it  is  employed  for  aqueous  solutions, 
but  the  smallness  of  the  range  of  temperature  over  which 
it  is  efficient  considerably  curtails  its  usefulness.  No 
such   limitation   is    inherent   in   an   apparatus    in   which 


3.  Soluble  and  resinous  constituents  of  coals. 
Smith  and  J.  C.  Chorley,  ib.,  1892,  591. 


Watson 


radiation  of  heat  takes  place  directly  from  above.  In 
order  to  be  efficient,  a  solid  held  in  position  over  the  liquid 
must  be  heated  to  a  very  hi^rli  tomiK-rature,  but  unt  I 
recently  a  viatcrial  luvs  not  been  avnilablf  \\h\v\\  would  at 
the  same  time  stand  strong  heating  without  cracking  or 
melting  and  remain  unattackcd  bji  tlio  vapours  o*  -ucli 
liquids    as    might    undergo    evaporation. 
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It  k  the  object  of  the  present  note  to  draw  attention  to  the 
suitability  of  plates  of  fused  silica,  which  have  now 
Ictome  a  comuioD  article  of  commerce,  for  the  purpose  in 
quotioiL 

The  accompanying  figure  shows  an  arrangement  which 
may  be  employed.  The  silica-plate  is  held  either  in  a 
horizontal  or  in  a  slightly  inclined  position  by  a  small 
clamp,  the  cork  linings  of  which  have  been  replaced  by 
peces  of  asbestos  board.  It  is  heated  by  the  hot  flat 
llame  of  a  small  blast-burner  with  spreader.  The  method 
of  holding  the  latter  will  Ix?  evident  from  the  figure.  With 
the  exception  of  the  short  iron  rod  of  about  eight  inches 
in  length,  to  which  the  clamp  holding  the  burner  is  attached 
all  the  apparatus  employed  is  of  ordinary  stock  pattern. 
The  rate  of  evaporation  for  pure  water  is  about  one  and 
a  half  times  as  great  as  that  obtained  with  a  water  bath 
with  average  draught.  Thus.  120  c.c.  of  water  were 
completely  evajHjrated  in  SO  minutes,  while  a  vigorously 
boiling  water- bath  with  fair  draught  required  125  minutes 
for  a  dish  of  the  same  size  and  pattern.  For  liquids  of 
a  higher  boiling  jwint,  such  as  solutions  containing  sul- 

fihuric  acid,  the  comparison  would  evidently  be  still  more 
avourable  to  the  apparatus  here  described.  Liquids 
from  which  large  quantities  of  crystals  separate  unfortu- 
nately show  a  considerable  tendency  to  creep  up  the 
sides  of  the  vessel  owing  to  the  formation  of  crusts.  When 
these  are  produced  on  the  sides  of  the  basin  or  on  the 
surface  of  the  liquid,  they  must  be  removed  by  continued 
stirriag  with  a  long  glass  rod  if  loss  by  spirting  is  to  be 
avoided. 


Mtding  held  at  yotlingham  on  Wednesday,  Nov.  27,  1907. 


MR.  O.   QUIBELL  IX  THE  CHAIR. 


Note  (>\  THE  ESTIMATION  OF  ARSENIC  BY  THE 
GUTZEIT  TEST. 

BY    T.    F.    HAHVEY. 

In  the  issue  of  this  Journal  for  Nov.  15th  there  appears 
a  paper  on  the  above  .subject  by  C.  R.  Sanger  and  O.  F. 
BlacL  The  authors,  however,  apy)car  to  have  overlooked 
a  paper  by  my.self  published  in  the  Chemist  and  Druggist 
of  Jan.  2H,  lJK>o,  page  168,  as  they  take  no  cognisance 
thereof.  I  there  described  at  some  length  an  apparatus 
for,  and  mode  of  working  the  Gutzeit  test  which  is 
convenient,  gives  reliable  and  consistent  quantitative 
result*,  and  i«  cajiable  of  detecting  with  certainty 
(HjTXj.'i  mgrm.  of  arsenic.  The  test  was  simplified  by  the 
adoption  of  a  btandardi.sed  colour  scale,  which  only 
requirai  occasional  verification.  The  apparatus  there 
dewcrihed  ba«  now  given  complete  satisfaction  in  a  busy 
lahoratory  for  nearly  four  years,  and  several  thousand 
t«tA  have  U»n  rnadi;  with  it,  so  that  its  utility  and 
arruracy  arc  entabiijihcd. 

1    also    divcri bed    exijeriments    made    with    "known 

■  mmjnt*  "    of    thf    oxidc-s    of    antimony,    selenium,    and 

*'  .    effect  ujion  the  results  caused  by 

'  •  ment«.     With  regard  to  antimonv, 

I  '-^  of  the  trioxidc  up  to  0-1  mgrm. 

ft-,  or  reddish  to  orange  stains  in 

'  '  ^that  a  quantity  of  antimonious 

to  the  anienic  present  did  not  int<;rfcre  with 

'  '.n.  whi!»>  much  more  than  this  rendered   it 

'!)Ie,  but  that  no  amount  of  antimony 

th  the  estimation  could  l<e  present 

■  ".,.,11.     1    further  showed    that  means 

'  to  enxurc  con.stant  humidity  of  the  gas 

■  iirif:  chloride  i>ai.fT.     'Jhis  w"a«  provided 

if/t   by  A  i.iiiall  Mf-nibhing  tower  loosely   packed  over  a 

d  finite  length  with  'otfon  wwl,  which  is  renewed  after 

'f^**  V**-     '"  '••  readily  dried  with  calcium 

chJ'<ride  no  ,f  antnic  varying  from  0-0(J3 

'"  ""''  "■  d  to  give  any  mdication  of 

'  iing  of  the  gait  at  ome  restored 

^^  -^  w.<  II,,.  U»  me  decidedly  preferable  to 

°*Y  "'  "•"''"''"  rather  than  of  varying  size, 

and  t.yiiii:,..!  I.,  one  tid«  of  the  paper  only. 


Scottish  Section. 


Meeting  held  at  Olasgow  on  Friday,  October  25,  190"! 


MR.  JOHN  S.  MACARTHUR  IN  THE  CHAIR. 

THE   APPLICATION   OF   LOVIBOND'S   TINTO- 
METER   TO    THE    ANALYSIS     OF     SPIRITS,     &c. 

BY    EMIL    WESTERGAARD, 

Lecturer  on  Technical  Mycology,  Heriot  Watt  College, 
Edinburgh. 

Some  eighteen  months  ago,  a  number  of  samples  of 
whisky  were  sent  to  me  for  analysis.  It  seemed  to  me 
that  little  would  be  gained  by  simply  performing  the 
analysis  in  the  usual  way,  as  this  had  been  done  so  often 
that  there  was  scarcely  any  possibility  of  finding  out 
anything  new.  I  therefore  decided  to  investigate  some 
of  the  less  frequently  employed  methods,  in  order,  if 
possible,  to  throw  some  new  light  on  the  subject.  My 
attention  was  concentrated  on  the  colorimetric  reactions, 
and  more  especially  the  determination  of  aldehyde  and 
furfurol.  The  following  is  the  first  instalment  of  the 
results  obtained  in  this  investigation. 

At  the  time  I  was  commencing  this  work.  Dr.  A.  P. 
Laurie  called  my  attention  to  some  work  he  had  previously 
done  with  the  aid  of  the  Lovibond  Tintometer.  (See 
Oil  and  Colourman's  Journal,  30th  June  and  I4th  July, 
1906.)  The  results  which  he  had  obtained  by  examining 
mixtures  of  white  lead  with  varying  quantities  of  colour, 
and  the  fact  that  he  had  been  able  to  express  these  results 
in  distinct  mathematical  curves,  encouraged  me  to  try 
the  tintometer  in  this  investigation. 

The  first  part  of  the  investigation  was  to  determine 
the  relation  between  the  degree  of  coloration  and  the 
quantity  of  acetaldehyde  present  in  a  solution.  For  this 
purpose,  a  solution  of  aldehyde  was  made  up,  according 
to  Rocques,  from  aldehyde-ammonia,  previously  purified 
by  anhydrous  ether,  to  which  was  added  the  calculated 
quantity  of  sulphuric  acid  (see  Girard  and  Cuniasse,  p.  181). 
From  this  solution  various  dilutions  were  made,  of  which 
five  were  more  closely  examined,  viz.,  those  containing 
0-2,  0-15,  0-1,  0-05,  and  0-2  grms.  of  aldehyde  in  one  litre 
of  alcohol  of  50  per  cent,  by  volume.  The  reagent 
employed  was  that  proposed  by  Gayon  and  Schiff  (Comptes 
rend.,  1887,  1182),  consisting  of  a  solution  of  fuchsine, 
to  which  is  added  sodium  bisulphite  and  sulphuric  acid. 
(See  Girard  and  Cuniasse,  p.  182.)  Four  c.c.  of  this 
reagent  are  added  to  10  c.c.  of  the  aldehyde  solution. 
Instead  of  leaving  the  reaction  to  go  on  at  room  tem- 
jjcrature,  I  placed  the  mixture  in  a  water- bath  at  25°  C. 
for  15  minutes,  after  which  it  was  taken  out  and  examined 
in  the  ^-inch  cell  of  the  tintometer,  the  reading  being 
taken  five  minutes  after  the  solution  had  been  taken  out 
of  the  bath.  I  was  at  once  confronted  with  the  difficulty 
that,  no  matter  what  I  did,  I  could  not  match,  or  any- 
thing like  match,  the  colour  produced,  owing  to  a  peculiar 
luminosity,  which  might  to  some  extent  be  removed  by 
the  introduction  of  large  quantities  of  neutral  tints,  but, 
as  the  neutral  tint  had  to  be  employed  in  very  large  and 
varying  quantities,  no  satisfactory  results  could  bo 
obtained.  After  a  number  of  failures,  it  occurred  to  me 
that,  instead  of  matching  the  colour,  I  might  be  able 
to  neutralise  it,  and  in  this  way  obtain  relative  values 
sufficient  for  my  purpose.  The  first  experiments  showed 
that  it  would  he  possible  to  get  good  results  in  this  way, 
and  therefore  I  proceeded  to  carry  out  a  series  of  deter- 
minations. The  colour  obtained  is  a  mixture  of  red  and 
blue,  plus  something  else  not  determined.  By  the  addition 
of  yellow  and  blue  glasses,  this  colour  can  be  neutralised, 
that  is  to  say,  aft^jr  the  addition  of  the  glasses,  no  colour' 
is  visible  in  the  tintometer.  'J'he  results  obtained  were 
a«  followB,  where  z  represents  the  number  of  centigramB 
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of  aldehyde  per  litre,  and  the  y's  represent  the  yellow 
and  blue  glasses  required  for  neutralising.  The  examina- 
tions were  made  in  the  J- inch  cell  of  the  tintometer. 


a;  =  20 

a;=15 

ii;=10 

a;=5 

a;=2 


Yellow. 
j/  =  24 
y  =  n 
2/ =  9-2 
2/  =  3 


Blue. 
y  =  12 
J,  =  8-5 
y  =  4-6 
!/  =  l-5 
2/=   -4 


From  this  it  will  be  observed  that  the  quantity  of  yellow 
required  is  in  all  cases  twice  that  of  the  blue,  a  fact'which 
simplifies  the  determination  very  much.  Assuming  now 
that  these  results  can  be  represented  by  a  logarithmic 
curve,  we  have  the  law  y  =  ax".  On  substituting  the 
values  observed,  we  get  five  equations,  the  summation  of 
which  gives  a  sixth  equation  from  which,  combined  with 
the  five  original  equations,  five  equations  may  be  obtained 
from  which  a  is  eliminated.  From  these  five  equations 
n  was  determined,  and  was  found  to  be  1-5530,  and  on 
inserting  this  value  for  n  in  the  sixth  equation  mentioned 
above,  we  get  an  average  value  for  a  =  0-2514,  or,  the 
law  for  the  yellow  curve  ;/ =  0-2514x1-153. 

The  accompanying  table  shows  in  the  first  column 
the  yellow  tintometer  reading.  In  the  second  column, 
the  weight  of  aldehyde  per  litre  corresponding  to  that 
reading.  The  third  column  shows  the  weight  of  aldehyde 
in  100  grms.  of  absolute  alcohol,  while  the  fourth  column 
gives  the  differences  between  the  last  mentioned  figures, 
so  as  to  enable  interpolations  to  be  made. 

Table  I. 


j/= Tintometer 
reading. 

Centigrams 
aldehyde  per 
litre  = 

Milligram 
aldehyde  per 
100  grms.            Difference, 
absolute  alcohol. 

1 

2 

3 

4 

i 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2-4330 

3-8017 

4-9358 

5-9401 

6-8575 

7-7125 

8-5173 

9-2822 

10-0134 

10-7167 

11-3950 

12-0500 

12-6880 

13-3070 

13-9120 

14-5040 

15-0820 

15-6460 

16-2010 

16-7500 

17-2780 

17-8030 

18-3230 

18-8320 

19-3330 

6-1313 

9-5805 

12-4380 

14-9700 

17-2820 

19-4360 

21-4650 

23-3920 

25-2340 

27-0060 

28-7170 

30-3680 

31-9750 

33-5360 

35-0600 

36-5520 

38-0070 

39-4280 

40-8280 

42-2000 

43-5420 

44-8650 

46-1750 

47-3580 

48-7200 

3-4432 
2-9575 
2-5320 
2-3120 
2-2540 
2-0290 
1-9270 
1-8420 
1-7720 
1-7110 
1-6510 
1-6070 
1-5610 
1-5240 
1-4920 
1-4550 
1-4210 
1-4000 
1-3720 
1-3420 
1-3230 
1-3100 
1-2830 
1-2620 

The  next  step  was  the  determination  of  the  furfurol, 
for  which  aniline  acetate  was  used  as  the  reagent.  The 
determination  was  carried  out  in  the  following  way  :  — 
10  c.c.  of  a  50  per  cent,  alcohol  containing  the  furfurol 
was  mixed  with  ten  drops  of  re-distilled  and  practically 
colourless  aniline  oil,  and  1  c.c.  of  glacial  acetic  acid. 
The  mixture  was  placed  in  a  water  bath  at  25°  C.  for 
ten  minutes.  It  was  then  examined,  five  minutes  being 
allowed  for  the  examination,  so  that  the  reading  in  the 
J-inch  cell  was  taken  15  minutes  after  the  mixing  of  the 
solutions.  Five  concentrations  were  examined,  containing 
1-25,  2-5,  5,  7-5  and  10  ragrms.  of  furfurol  respectively 
per  litre,  and  the  results  are  shown  in  the  following  table :  — 

Yellow. 
I/  =  12 
j/  =  9-4 
l/  =  6-6 
I/  =  3-6 
y=l-9 

where  x  indicates  the  number  of  milligrams  furfurol  jier 
litre,  while  the  first  column  ;/  indicates  the  tintometer 
reading  in  blue,  and  the  v  of  the  second  column  indicates 
the    corresponding    reading    in    yellow.     By    combining 


Blue. 

a!=10 

j/  =  15 

a;=7-5 

y  =  ll-8 

a;=5 

j/  =  8-2 

a; =2-5 

J/ =  4-3 

x  =  l-25 

y  =  2-2 

these  equations  in  a  similar  manner  to  that  previously 
described  under  the  aldehvde,  we  find  tlie  laws  for  1h^ 
two    curves    to    be:    y=  1-81  SBx"' 92694  ;     y  =  1 -5805x«  »** 


Table  II. 


Msrms. 

Mgrnis. 

per  100  grms. 

Blue. 

Yellow. 

per  litre. 

absolute 
alcohol 

Difference. 

2/- 

V- 

X. 

1 

0-8957 

0-526 

-13256 

-14746 
15366 
-15782 
-16190 
-16352 
-16578 
-16760 
-16940 
-17060 
-17220 
-17340 
-17450 
-17560 
•17650 

2 

1-735 

1-111 

-28002 

3 

2-557 

1-721 

-43368 

4 

3-360 

2-347 

•59150 

5 

4-157 

•2-986 

-75250 

6 

4-946 

3-635 

-91602 

7 

5-730 

4-292 

1-08180 

8 

6-508 

4-958 

1-24940 

9 

7-281 

5-630 

1-41880 

10 

8-051 

6-307 

1-58940 

11 

8-817 

6-990 

1-76160 

12 

9-580 

7-878 

1-93500 

13 

10-340 

8-371 

2-10950 

14 

11-097 

9-068 

2-28510 

15 

11-852 

9-768 

2-46160 

Table  II.  show.s  in  the  first  column  the  tintometer  read- 
ing in  blue,  and  in  the  second  column  the  corresponding 
reading  in  yellow.  The  third  column  shows  the  weight 
per  litre,  and  the  fourth  column  shows  the  weight  per 
100  grms.  of  absolute  alcohol,  while  the  fifth  column  shows 
the  differences  between  the  last  mentioned  figures. 

The  results  obtained  in  these  two  cases,  by  using  the 
neutralising  instead  of  the  matching  method,  seemed  .so 
encouraging  that  I  decided  to  see  how  they  would  \\o:k 
out  in  the  case  of  other  colour  reactions,  and  as  exampl  s 
I  chose  the  determination  of  ammonia  by  means  of 
Nessler's  reagent,  and  of  sodium  nitrite  with  metaphenyl- 
enediamine. 

The  determination  of  the  ammonia  was  carried  out  by 
adding  2  c.c.  of  freshly  prepared  Xcssler's  solution  to 
solutions  of  ammonium  chloride  of  known  strength,  viz., 
0-1,  0-15,  0-2,  and  0-25  mgrms.  of  XH3  in  50  c.c.  The 
mixture  was  kept  at  25°  C.  for  ten  minutes,  and  five 
minutes  were  allowed  for  the  examination  in  the  tinto- 
meter, giving  fifteen  minutes  in  all.  The  solution  was 
examined  in  the  1-inch  cell,  with  the  following  resultfi, 
where  x  indicates  the  number  of  100th  parts  of  a  mgrm. 
of  NH3  in  50  c.c.  :  — 


a!  =  10 

ii;=15 
z  =  20 
z  =  25 


Bine. 
y=4-9 
l/=7-6 
y  =  9» 
t/  =  l2 


Red. 
l/  =  3 

>/  =  4-8 
tf  =  6-2 
V  =  8 


By  combining  these  equations  we  find  in  both  cases  that 
n  is  practically  equal  to  1,  only  differing  in  the  .second 
decimal.  Assuming  therefore  that  this  difference  is  due 
to  faulty  observations,  and  that  »i  should  be  1,  and  the 
curve  a  straight  line,  we  get  the  following  two  laws  :  — 
2/  =  0-49a:;    y  =  0-314x. 

In  the  ca.se  of  the  sodium  nitrit«,  five  solutions  were 
examined,  containing  0-05.  0-075,  0-1,  0-12.5.  and  (t-15 
mgrms.  of  nitrous  anhydride  a~s  sodium  nitrite  in  .")0  c.c. 
To  these  solutions  1  c.c.  of  the  metai)hcnylonediamine 
solution  (5  grms.  per  litre,  and  decolorised  over  charcoal) 
and  1  c.c.  of  sulphuric  acid.  1  to  3  by  volume,  were  ndded. 
The  solutions  were  examined  in  the  l-imh  (cll.  sifter 
having  been  kept  for  25  minutes  at  2.5'  C.  and,  in  addition, 
five  minutes  lieintt  allowed  for  the  observation.  The 
results  were  a-s  follows  :  — 


x=15 
a!=12-5 
a!=10 
«  =  7-5 
1  =  5 


Blue. 
l/  =  14-5 
j/=10-0 

V  =  7 

V  =  3-8 

V  =  2 


Red. 

V  =  ll 
v  =  7-a 

V  =  5 

»  =  2-5 
v=l-26 


From  these  results,  the  following  two  laws  for  the  .  urvps 
were  found,  viz..  y  ^.0-0!»207xi-8'S8  .  ,, -,o0422()x2  O'"' 
where  x  indicates  the  number  of  100th  parts  of  a  mgriu. 
of  NjO,  in  .')0  c.c. 
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gh  known  that  the  colour   '    trying  to  use  the  tintometer,  and,  everything  considered, 

they  seem  to  be  rather  encouraging. 

It  now  onlj-  remains  to  say  a  few  explanatory  words 
on  the  results  of  the  examination  of  the  samples  of  whisky. 
These  results   are  set  out  in  the   accompanying  table. 


It   is   of  course   well  enou 
r  action   in  the  ohj^o   of  the   alilohyilo   and   the   furfurol 
changes  very  rapidly,  and  that  therefore  the  lime,  and — 
aa  I  found    -the  tem]XTature  are  of  very  great  importance, 
no  result*  of  any  value  whatever  being  obtainable  w  ithout 


Age. 
Tear8. 

gp.  gr.  of  sample 
at  15""  C. 

1 

5  . 

Oi-i 

fe-S 

c. 
CO 

o 

3  c 
u 

Q4 

ffl  w  «> 

a:  3 

c.c  iV  10  Alkali  to 
neutralise    non- 
volatile acids  per 
litre. 

Mgrms.  volatile 
acids    per    litre 
calculated       as 
acetic  acid. 

Mgrms.  volatile 
acids  per  100  grms. 

abs.    alcohol   (as 

acetic  acid). 

Mgrms.  higher 
alcohols  per   100 
grms.  abs.  alcohol 
(Rose-Herzfeld). 

Mgrms.  esters  per 
100   grms.    abs. 
alcohol  (as  ethyl 
acetate). 

Mgrms.    aldehyde 
per    100    grms. 
abs.  alcohol  (by 
Tintometer). 

Mgrms.     furfurol 
per    100    grms. 
abs.  alcohol.         1 

Grain 

do. 

do. 
do. 

New 

5 
10 
15 

0-90613 

0-90787 
0-91774 
0-92149 

0-90571 

0-90754 
0-91725 
0-92034 

503-244 

497-451 
462-530 
450-944 

44 

64 
216 

None 

None 
2-500 

9-00 

41-40 
116-40 
127-20 

1-7883 

8-3224 
25-1660 
28-2080 

362-73 

861-50 
793-60 
249-36 

63-4 

146-4 
128-7 
177-4 

3-6786 

2-4526 

9-2366 

15-8960 

perhaps 

slight 
trace 
0-1260 
0-0882 
0-2520 

Lowland  Malt  I.     . . 

New 

0-90995 

0-90959 

490-228 

125-5 

11-2960 

2-2680 

Lowland  Malt  U.   . . 
do.        do.    . . 
do.        do 

Jfew 

5 

10 

0-90261 
0-91314 
0-9-3213 

0-90248 
0-91226 
0-92013 

514-069 
480-705 
448-404 

40 
328 

None 
6-600 
5-800 

57-60 
191-40 

11-2050 
39-820 

1088-20 
884-10 
634-84 

57-7 
201-8 
146-4 

6-7444 
8-2010 
8-2010 

2-7720 
3-4020 
2-2680 

Lowland  Malt  III.    . 
do.        do.     . . 
do.        do.    . . 
do.        do.    . . 

Xew 

5 

11 

13 

0-90652 
0-90999 
0-91471 
0-92698 

0-90557 
0-90952 
0-91411 
0-92529 

504-355 
490-308 
474-689 
432-372 

76 

192 

1056 

None 
2-00 

26-00 

68-40 
159-00 
183-60 
136-20 

13-562 
32-430 
38-684 
31-500 

39S-28 
906-75 
012-10 
793-50 

239-5 
155-3 
192-9 
164-1 

13-9680 
16-4320 
16-8950 
n-3550 

4-1680 
3-4020 
2-7720 
3-0240 

Highland  Malt  I.    .. 
do.         do.     . . 
do.         do.     . . 

New 

5 

10 

0-90097 
0-P0946 
0-91408 

0-90000     523-164 
0-90897     492-451 
0-91355     475-943 

32 
216 

472 

None 
None 
6-400 

141-00 
272-20 

26-952 
57-190 

963-38 
929-54 
793-50 

201-8 
186-3 
288-3 

5-5182 
18-5720 
17-2820 

3-0240 
3-0240 
3-4020 

HIchland  Malt  n.  . . 
do.        do.     . . 
do.        do.    . . 
do.        do.    . . 
do.        do.    . . 

New 

5 

10 

15 

20 

0-89666 
0-91144 
0-91491 
0-91699 
0-92151 

0-89584     537-350 
0-91059     486-517 
0-91388  i  474-912 
0-91614  1  466-578 
0-92019  '  451-578 

36 
1020 

600 
1664 

None 
9-700 

81-00 

15-074 

1405-40 
997-60 
952-10 
861-50 
748-00 

186-3 
232-9 
241-8 
201-8 
286-1 

32-7660 
19-7524 
31-9900 
42-2110 
46-1760 

5-0400 
4-0320 
6-5520 
4-7880 
6-0400 

Coal  Ila  blay  I.     . . 

do.     do 

do.     do 

New 

5 

10 

0-90648 
0-91283 
0-92419 

0-90630 
0-91271 
0-92308 

501-815 
479-048 
440-705 

128 

None 
3-2 

93-00 

18-533 

362-73 

1156-10 

793-50 

122-0 
137-5 
146-4 

16-3670 
16-3288 
17-7820 

4-1580 
6-8040 
2-7720 

Campbeltown  I 

do. 
do 

New 
5 
1     11 

0-90651 
0-90860 
0-91387 

0-90637 
0-90799 
0-91350 

501-577 
495-780 
476-181 

56 
166 
364 

None 
4-200 
4-200 

88-80 
112-80 
225-00 

17-704 
22-757 
47-250 

612-10 
861-50 
45.3-30 

226-2 
201-8 
197-4 

16-8200 
19-4320 
73-1040 

2-7720 
2-2680 
1-5120 

Campbeltown  II.... 

do.                 

do. 

!  New 
1       5 
12 

0-90992 
0-91411 
0-92667 

0-90887 
0-91383 
0-92612 

492-838 
476-864 
429-277 

12 
240 

j     628 

2-400 
3-400 
16-00 

130-20 
159-00 
205-80 

26-419 
33-415 
47-942 

589-40 
430-75 
566-80 

206-3 
188-5 
199-6 

75-9090 
32-7140 
48-9960 

8-3160 

10-0800 

9-5760 

Bran 

io.   

do.     

do.     

!  New 
5 
S 
16 

0-91413 
0-91234 

0-93303 

0-91364 
0-91174 
0-92665 
0-93268 

475-706 
482-530 
427-294 
403-723 

1 

155-3 
167-5 
157-5 
153-00 

7-1861 
40-8220 
29-6410 
20-2450 

4-1680 
5-0400 
4-7880 
2-5200 

Lowlard     Malt     IV. 
Lowlaad      Malt     V. 
Varla  •     

New 
New 

1 

0-90622 
0-90521 
0-94214 
0-94199 
0-94270 

0-90589 
0-90464 

503-174 
507-371 

i       12 

40 

1200 

1040 

:   1264 

1-300 
None 
15-400 
20-700 

8-100 

61-80 

20-40 

169-20 

137-40 

137-40 

12-282 

4-0202 
45-918 
37-145 
36-966 

498-80 
476-20 
430-75 
679-96 
476-20 

223-7 
184-1 
206-3 
167-0 
156-5 

10-1721 
18-1420 
17-7120 
26-2360 
16-3570 

6-0400 
3-7800 
2-0160 
2-2680 
2-7720 

..       6     

0-94073  1  369-913 

„      e     

1 

factors  beint;  kept  constant.  I  was  nomewhat  sur- 
P^i*d  however  to  noti'c  the  rajiidity  with  which  the 
degn*  of  coloration  in  the  ca.He  of  the  Hodium  nitrite  and 
toon  eapeciallr  the  ammonia  changed,  and  this  rapid 
cbaai^  caused  roe  to  keep  these  Holutioas  at  25°  C. 
for  aome  rainntes.  in  order  to  keep  the  factors 
cofwtant.  I  am  j««t  now  trying  to  ascertain  the  rate  of 
Uki*  change,  and  hope  shortly  to  be  able  to  publish  mv 
icaultA.  ^ 

It  would  •eem  an  if  thiM  inethwl  of  neiitrali.sing  the 
•oloor  might  be  of  xome  (ira^  lira!  value,  a«  the  olwervation 
ii  bm  redared  to  a«ri-rtaining  whether  colour  of  any  kind 
•  ptwent  or  atment.  a  mu'h  himpler  task  than  "deter- 
■Jnimt  if  a  colour  '»  «rriirat/-ly  matched,  which  is  a  process 

•■'"""' ^    '  '      •'      ;    rsonal  cfjuation.     That 

*'■  'I  for  the  d(!terr7iirmtion 

•*'      ,  :..:..  .1   I  have  no  doubt,  but 

wb«riii»-r  ii  will  iK  found  of  a*  mu'-h  value  in  the  case  of 
•mmonM.  nitrif*-.  or  any  other  folour  reaetion  remains 
y  it  «eem.<«  highly  probable.      In  anv 

•"*  ''''<•.    for  such   determinations,    to 

?  '    '  I'fh  than  I  ineh,  the  deepest 

'  '.  far. 

!i  I  have  so  far  obtained  in 


The  aldehydes  were  there  determined  according  to  the 
neutralising  method  described  above,  while  the  furfurol 
had  been  previously  determined  by  matching  the  colour 
as  far  as  possible.  The  esters  were  determined  by  saponi- 
fication with  calcium  saccharate  and  titration.  The 
higher  alcohols  were  determined  according  to  the  Rose- 
Herzfeld  method,  as  it  seemed  to  me  of  sufficient  interest 
to  justify  trying  this  method  once  more.  I  found  that  if 
the  chloroform  employed  is  sufficiently  pure,  made  from 
chloral  and  redistilled,  and  if  the  mixture  is  shaken 
^00  to  400  times,  very  uniform  results  can  be  obtained. 
I  am  of  course  aware  that  there  are  certain  objections  to 
this  method,  but  on  the  whole  they  do  not  seem  to  have 
much  more  weight  than  the  objections  to  the  other 
method-s.  However,  apart  from  ascertaining  that  the 
results  would  V)e  uniform,  I  have  not  had  an  opportunity 
of  examining  the  actual  value  of  the  methods,  so  that  the 
results  set  out  in  this  paper  must  l)e  regarded  an  being 
only  of  relative  value.  The  acids  were  determined  by 
titration  and  subsequent  spontaneous  evaporation  in  a 
vacuum  during  three  weeks,  after  which  the  non-volatile 
acids  were  determined,  the  difference  giving  the  volatile 
acids.  The  extract  was  determined  by  spontaneous 
evaporation  in  a  vacuum. 
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weighed.  The  nitrogen  was  determined  in  the  residue  by 
the  Kjeldahl  method,  and  after  deducting  the  substance 
insoluble  in  water,  the  results  are  expressed  a»s  substance 
and  nitrogen  precipitated  by  iiO  per  cent,  alcohol,  but 
soluble  in  water.  To  the  clear  supernatant  liquid  from  the 
previous  determination  60  c.c.  of  absolute  alcohol  was 
added,  the  estimation  being  carried  out  in  the  manner 
described  above,  and  the  results  expressed  as  substance 
and  nitrogen  precipitated  by  80  per  cent,  alcohol,  but 
soluble  in  50  per  cent,  alcohol  and  in  water.  The  figures 
for  substance  and  nitrogen  soluble  in  80  jier  cent,  alcohol 
are  arrived  at  from  the  difference  between  the  total  and 
the  part  insoluble  in  water. 


Moistiu-e 

Organic  matter    

Sodium  chloride 

Other  mineral  salts 

Fat 

Substance  insoluble  in  water 

Substance  precipitated  by  50  per  cent, 
alcohol  and  soluble  in  water      

Substance  precipitated  by  80  per  cent, 
alcohol  and  soluble  in  80  per  cent,  alcohol 
and  in  water      

Substance  soluble  in  80  per  cent,  alcohol    . . 

Nitrogen  precipitated  by  50  per  cent,  alcohol 

Nitrogen  precipitated  by  80  per  cent, 
alcohol  and  soluble  in  50  per  cent,  alcohol 
and  in  water     

Nitrogen  soluble  in  80  per  cent,  alcohol .... 

Total  nitrogen   

Creatine 


South 

New 

Zealand 

America. 

AuBtralian. 

1 

2 

3 

4 

5 

6 

7 

1 

8 

1 

21-79 

17-16 

13-10 

24-21 

13-46 

17-28 

20-65 

16-42 

19-04 

19-48 

59-95 

65-58 

67-78 

59-44 

69-43 

62-82 

71-51 

69-91 

59-57 

62-59 

3-36 

3-14 

4-11 

2-89 

3-03 

3-68 

1-78 

3-43 

4-22 

3-71 

14-90 

14-12 

15-01 

13-46 

14-08 

16-22 

6-06 

10-24 

17-17 

14-22 

0-33 

0-38 

0-41 

0-34 

0-46 

0-26 

14-10 

0-31 

0-28 

0-36 

1-02 

0-36 

0-21 

4-61 

5-38 

8-21 

7-45 

10-92 

3-38 

5-22 

6-92 

3-23 

15-16 

20-92 

16-32 

15-08 

22-48 

18-58 

13-36 

12-93 

11-24 

57-42 

56-54 

61-87 

52-90 

53-14    1 

60-55 

65-00 

61-11 

66-05 

0-32 

0-48 

0-62 

0-58 

0-71    ! 

0-29 

0-42 

0-46 

0-28 

1-25 

1-64 

1-39 

1-22 

1-96 

1-40 

1-06 

1-15 

0-97 

7-15 

7-69 

8-31 

6-85 

7-93    , 

7-82 

9-25 

7-29 

8-07 

8-72 

9-81 

10-32 

8-65 

10-60    1 

9-51 

8-26 

10-73 

8-90 

9-32 

4-82 

3-88 

6-19 

6-21 

5-03 

4.11 

Numerous  papers  have  been  published  on  various  meat 
extracts,  but  up  to  the  present  no  work  appears  to  have 
been  recorded  on  those  of  New  Zealand.  The  New 
Zealand  Year  Books  show  that  the  exports  of  this  article 
rose  from  3615  lb.,  valued  at  £847,  in  1901,  to  28,120  lb. 
valued  at  £3014,  in  1905  ;  it  will  thus  be  seen  that  the 
commodity  is  of  increasing  importance  in  the  export  trade 
of  the  Colony,  and  to  the  meat  freezing  and  preserving 
industrj'  with  which  it  is  allied.  The  following  are  the 
analyses  of  the  principal  meat  extracts  manufactured, 
together  with  the  analyses  of  Australian  and  South 
American  products. 

In  New  Zealand  the  extract  is  manufactured  mainly 
from  mutton,  whereas  South  American  extract  is  a  beef 
product. 

In  making  these  analyses  the  following  methods  were 
used.  The  estimations  for  moisture,  ash,  sodium  chloride, 
and  total  nitrogen  were  carried  out  according  to  Stutzer's 
method.*  The  creatine  was  determined  by  the  method 
described  by  Micko.f  The  residue  of  sand  and  extract 
left  in  the  moisture  determination  was  used  for  the  fat 
estimation,  which  was  carried  out  in  the  usual  way, 
petroleum  ether  being  the  solvent.  The  substance 
insoluble  in  water  was  determined  by  dissolving  1 — 2  grms. 
in  50  c.c.  of  water,  and  weighing  the  dry  residue  upon  a 
tared  filter.  In  thLs  determination  the  fat  in  the  extract 
was  found  to  emulsify  with  the  liquor  and  pass  through 
the  filter  paper,  and  is  apparently  of  the  nature  of 
cholesterin,  especially  in  Nos.  1,2,  and  7.  The  estimations 
by  alcohol  precipitation  were  carried  out  in  a  manner 
similar  to  that  described  by  Hehner,f  as  follows  : — 
1 — 2  grms.  of  extract  were  dissolved  in  20  c.c.  of  water, 
and  20  c.c.  of  absolute  alcohol  added  to  the  solution  ; 
after  standing  24  hours,  the  clear  supernatant  liquid  was 
decanted  from  the  precipitate,  the  latter  di.ssolved  in  hot 
water  without  washing,  evaporated,  dried  at  100°  C,  and 

•  Flesh  Foods,  Mitchell,  p.  193  ;  Zeits.  anal.  Chem.,  1895,  372  and 

568. 
t  J.  Chem.  See,  82,  369. 
i  Flesh  Foods,  Mitchell,  p.  199  ;   Analyst  10,  p.  221. 


No.  1  was  taken  from  the  sample  which  gained  the 
principal  award  at  the  New  Zealand  International 
Exhibition,  and  was  made  wholly  from  mutton  ;  while 
containing  more  moisture  than  the  average,  it  probably 
represents  the  best  quality  manufactured  in  New  Zealand. 
The  substance  insoluble  in  water  is  meat  fibre. 

No.  2  was  taken  from  lots  manufactured  at  the  same 
factory  as  No.  1. 

•Nos.  3,  4,  5,  and  0  are  from  lots  put  up  by  other  factories 
in  the  Colony.  The  substance  insoluble  in  water  in  No  4 
is  meat  fibre,  while  that  in  No.  0  is  phospliate  of  lime. 

No.  7  is  an  extract  made  from  sneep  heads,  and  put 
on  the  market  as  "  stock."  The  high  fat  content  consists 
mainly  of  wool  fat  which  was  obtained  from  the  small 
quantity  of  wool  left  on  the  head,  and  fat  from  the  brains 
which  were  not  removed,  and  as  some  of  the  con-^tituents 
of  these  fats  readily  emulsify  with  the  liquor  and  cannot 
be  economically  removed,  the  manufacture  of  this  article 
has  been  discontinued. 

No.  8  was  taken  from  a  trial  lot  of  rabbit  extract,  and 
while  this  article  is  not  manufactured  in  the  Colony,  its 
analysis  indicates  the  possibility  of  utili.sing  this  material. 

A.S  a  whole,  the  meat  extracts  of  New  Zealand  comjwire 
favourably  with  those  manufactured  elsewhere.  For 
permission  to  publish  these  results  I  have  to  express  mv 
thanks  to  the  CJeneral  Manager  of  the  Cliru<t<hurch 
Meat  Co.,  Ltd.,  in  whose  laboratory  most  of  the  work 
was  carried  out. 

DistrssioN. 

Mr.  A.  Ramsay,  referring  to  the  similarity  shown 
between  rabbit  extract  and  those  from  mutton  and  beef, 
said  that  he  had  found  considerable  difference. 

Mr.  T.  Steei.  i)oint<d  out  that  wide  variations  in  the 
moisture  would  affect  the  comimrison  to  some  extent. 
With  reference  to  the  explanation  of  the  hi^'h  proportion 
of  fat  in  tlic  sheep's  head  e.\tnut,  he  thought  the  lanoline 
in  the  small  amount  of  wool  left  on  the  head  could  have 
no  apprec  iable  effect.  Hut  brain  matter,  which  conUined 
aiiout  half  its  dry  weight  of  fat,  wa«  doubtlosd  the  mam 
source. 
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PiTi-XT  SpsctTic.\TiOSS  may  be  obtained  by  rost  by  remitting  as  follows  : — 

BngtUk—^.  e«rh.  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
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I  .-PLANT,   APPARATUS,  AND   MACHINERY. 

Patents. 

FUter-prtssts.     C.  A.  Stevens,  Paijinton.     Eng.  Pat.  3650, 
Feb.  14,  1907. 

Thb  mud  to  be  filtered  is  drawn  into  the  press  by  an 
injector  actuated  either  bv  steam,  or  by  air.  When  the 
press  is  full,  the  steam  is  caused  to  enter  directly  into  the 
press,  by  altering  the  valves,  in  order  to  drive  the  liquid 
out  of  the  press-cakes. — W.  H.  C. 

FUtfring  apparatus.  I>.  J.  Kellv.  Assignor  to  The  Kelly 
Fih.r  l*ress  Co..  Salt  Lake  "City,  Utah.  U.S.  Pat. 
mV.«.3T2.  (let.  29,  1907. 
OsE  or  more  cloth-covered  filter-frames  or  diaphragms 
»re  supported  within  a  tank  provided  with  a  conical 
removable  bottom-piece  attached  by  rods  and  made  tight 
bv  a  screw.  The  liquid  to  be  filtered  is  forced  into  the 
tank  under  pressure  :  the  clear  portion  passes  through 
the  frames  to  the  delivery  tube,  and  the  solids  collect  as 
a  rake  on  the  exterior  of  the  filter-frames.  From  time  to 
time  the  detachable  bottom  is  removed,  and  the  solid 
matter  allowed  to  drop  out  into  a  receptacle  placed  below. 

— W.  H.  0. 

HtfUing,  refrigerating,  and  evaporating  liquids  ,•  Apparatus 

for .     F.  Rehne,  St.  Petersburg.     Eng.  Pat.  4124, 

Feb.  19,  1907. 

See  Fr.  Pat.  376,337  of  1907  ;  this  J.,  1907, 1000.— T.  F.  B. 

Drying  marhine-n  :  Centrifugal .     J.  W.   Macfarlane, 

Cathcart.  N'.B.  Eng.  Pat.  6171,  March  14,  1907. 
I5  ordinarv  centrifugal  machines  the  spindle  is  carried 
bv  one  ela.stjr  rubber  buffer  and  guided  by  another.  As 
thtue  wear  with  use,  the  supporting  buffer  is  kept  adjusted 
by  tbe  pressure  due  to  the  weight  of  the  spindle  aijfi 
iMnkft.  hnt  the  other  has  to  be  adjusted  from  time  to  time. 
T'  thw  defect,  the  spindle  is  suspended  from, 

or  by.   two  separate   annular  discs,   or  rings, 

ra  .  ha«  a  separate  supymrt  and  bears  a  portion 

of  of  the  spindle  and  basket.     As  the  discs  wear 

a»  .  they  are  kept  pressed  into  position  by  the 

wei((hi  uhi»  h  they  tupport.  —  \V.  H.  C. 

Drying  appartttuA  ;    Varuum .     Fellner  und  Ziegler. 

Fr.  Fat.  379.343,  June  11,  19f)7. 
The  materiaU  to  \>e  treated  are  charged  and  withdrawn 
tbroagh    intermediate    chambers    which    form    air-locks. 
The    »irr«T    conj>i»t«    of    a    horizontal,    steam-jacketed, 
T"'  1  into  which  the  material  is  introduced  from 

t\  bv  a   piiie   which   pa.sses  rentrally  through 

fti  -'- 1... — 1    rifarly  to  the  other  end. 

T!  '  r.  forming  an  annular 

rt.'  ,        I'-     The  dried  material, 

m»b«<l  lo  |«o»<ler  by  1o«/h«-  |)ie<<-»t  of  iron  placed  within 
th*  dmn.  *•  tif-hnrsr-t]  by  an  endlews  screw  conveyor, 
fii-  of   the  vacuum  pipe  at  one  end, 

in-  !«*•  surrounding  the  vacuum  tube 

Mr.-;    ■>,,,.,.,,....,,..  -,.i.  the  discharge  air-locks. — W.  H.  C. 

SftMrating  li^fuidt  from  vapours  ;     Apparatus  for . 

"     "       •  •     '    and   \V.   Maekic,  Glasgow.     U.S.   Pat. 

•    IW)7. 
....  i.,.«    .  ^:    .T...12ofl906;  thi«  J..  19f)7,  460.— T.  F.  B. 

fUgenfrntir*.  furn/w^     X.  I/b/-flcf!  and  B.  Pomeranzoff. 

?T.  Pat.  379.474.  July  2,  1907. 
Ijt    receo^ative    fomacew    fed    with    gan    from   cxt^^rnal 
firodaeen,  a  Iom  ocean  owing  to  tbe  greater  part  of  the 


heat  of  formation  of  carbon  monoxide  being  wasted. 
To  overcome  this  defect,  an  inverted  combustion  chamber 
is  placed  between  the  hearth  and  the  regenerators  on  each 
side  of  the  former.  Solid  fuel  is  introduced  into  this 
chamber  and  is  converted  into  water-gas  and  then  burnt 
at  once,  and  the  resulting  flame  allowed  to  play  on  the 
hearth.  The  water  necessary  is  introduced  either  as 
steam  before  the  regenerators,  or  else  as  moisture  or  water 
of  hydration  or  constitution  along  with  a  fuel  siich  as  wood. 

— W.  H.  C. 


II.— FUEL,  GAS,  AND  LIGHT 

Coke  making  in  the  United  Kingdom.     Times.  Eng.  Suppl., 

Nov.  20,  1907.  [T.R.] 
The  production  of  both  blast-furnace  and  gas-works  coke 
in  the  United  Kingdom  amounted  in  1906  to  19,290,256 
tons,  principally  from  coal  mined  in  Durham,  Yorkshire, 
Lancashire,  Glamorgan  and  Monmouth.  The  output  in 
1905  was  18,037,985  tons.  The  quantity  of  coking  coal 
consumed  in  1906  was  35,402,677  tons,  which  compares 
with  33,452,943  tons  in  1905.  The  following  table  shows 
the  various  types  of  coke  ovens  in  operation  in  the  United 
Kingdom  in  the  last  two  years  : 


Bee-hive 

Coppee   

Simon-Carv6»  . . . 
Otto-Hilgenstock 
Semet-Solvay  . . . 

Koppers 

Simplex    

Bauer   

Other  types 

Total  . . 


1905. 


31,060 


1906. 


25.514 

23.454 

2,233 

2.308 

726 

808 

503 

768 

470 

670 

72 

108 

78 

78 

52 

52 

1,412 

1.482 

29.728 


Returns  made  by  257  coking  plants  show  that  51 
recovered  their  by-products  last  year. 

Messrs.  Cochrane  and  Company,  of  Middlesbro', 
have  decided  to  instal  fifteen  additional  Otto-Hilgenstock 
by-product  coke-ovens  at  their  New  Brancepeth  Colliery, 
in  the  county  of  Durham.  They  have  already  an  instal- 
lation of  80  of  these  ovens  now  working  at  this  colliery, 
each  oven  taking  a  charge  of  7i  tons  of  coal,  the  by- 
products manufactured  being  tar  and  sulphate  of  ammonia. 
At  the  Port  Clarence  works  of  Messrs.  Bell  Brothers, 
where  a  battery  of  120  of  the  Huessener  coke-ovens  are  in 
operation,  the  Coal  Distillation  Company  (a  branch  of  the 
Aktien-(JeselIschaft  Kohlendestiilation),  are  laying  down 
a  modern  tar  distillation  plant  similar  to  installations  at 
some  of  the  large  tar  distillation  and  aniline  works  in 
Germany.  At  their  Dean  and  Chapter  Colliery,  near 
Sjiennymoor,  county  Durham,  Messrs.  Bolckow,  Vaughan, 
and  Co.  have  just  recently  arranged  for  the  installation 
of  100  by-product  coke-ovens  of  the  Semet-Solvay 
type.  Tliis  installation  Ls  expected  to  l>e  in  operation  by 
Septemlx-r  next.  Each  oven  will  take  abo\it  40  tons  of 
coal  [jer  week,  giving  1-12  per  cent,  of  sulphate  and  6  per 
cent,  of  tar.  At  the  same  company's  Auckland  Park 
Colliery,  Shildon,  a  battery  of  100  similar  ovens  is  also  now 
in  course  of  erection,  and  will  l)e  working  in  May  next. 
From  these  ovens  about  1-33  per  cent,  of  sulphate  and  5  per 
cent,  of  tar  will  l)e  derived.  Messrs.  Strakera  and  Love, 
of  Xewcastlc-on-Tyne,  have  this  month  placed  a  contract 
for  the  installation  of  a  battery  of  120  of  the  Semet- 
Solvay  oveas  at  their  Branceyxsth  Colliery,  county  Durham, 
and  this  plant  is  cxjKJCted  to  be  rcaiy  by  the;  end  of 
next  year.     These  ovens,  which  will  replace  old-fashioned 
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bee-hive  ovens,  are  each  to  be  capable  of  treating  41  tons 
of  coal  per  week,  giving  4  per  cent,  of  tar  and  l-25°per  cent. 
of  sulphate. 

Coke  'production  in  tlie  United  States.     U.S.  Geol   Survey 
[T.R.] 

The  production  of  coke  from  the  beehive  and  by-product 
ovens  of  the  United  States  in  1906  surpassed  all  previous 
records,  amounting  to  36,401,217  torts,  as  compared 
with  32,231,129  tons  in  the  previous  year.  The  value 
increased  from  72,476,196  dols.  in  1905  to  91,608,034  dols. 
in  1906.  Of  the  output  last  year,  31,843,090  tons  were 
produced  in  beehive  ovens,  against  28,768,781  tons  in 
1905.  The  production  from  retort  or  bv-product  ovens 
in  1906  was  4,588,127  tons,  against  3,402,348  tons  in 
1905.  For  a  number  of  years,  prior  to  1902,  there  was  a 
large  annual  increase  in  the  number  of  retort  ovens  built 
for  the  manufacture  of  coke,  and  as  a  result  there  was  a 
large  gain  in  the  output  of  tar,  ammonia,  and  other  by- 
products. At  the  close  of  1901,  when  there  were  only 
1165  by-product  ovens  completed  in  the  United  States, 
there  were  1533  in  the  course  of  construction,  498  of  which 
were  completed  during  the  following  year.  At  the  close 
of  1902,  1346  retort  ovens  were  building,  293  of  which 
were  added  to  the  completed  plants  in  1903.  At  the  close 
of  1903,  1335  new  ovens  were  building,  and  954  of  these 
were  put  in  blast  before  Jan.  1,  1905,  at  which  time 
822  new  ovens  were  in  course  of  construction.  At  the 
close  of  1905  there  were  only  417  new  ovens  building, 
and  at  the  close  of  1906,  new  work  was  limited  to  112 
Otto-Hoffman  ovens,  which  have  since  been  completed 
and  put  in  blast. 

One   of  the   reasons   that  has    been  assigned  for   the 
retrogressive    condition  exhibited   by    the   statistics     for 
1905  and  1906  (comparison  being  made  with  beehive  oven 
construction,    5893     new    beehive    ovens     having    been 
completed  in  1906,  with  4407  building  at  the  close  of  the 
year),  is  the  lack  of  a  profitable  market  for  coal  tar,  and  yet 
the  United  States  is  importing  coal-tar  products  to  the 
value    of    several    million    dollars    annually,    while    the    \ 
development  of  the   fuel-briquetting   industry  has   been    , 
held  back  because  of  the  lack  of  assurance  of  a  steady    | 
supply  of  coal-tar  pitch  for  a  binder,  and  users  of  creosot- 
ing  oils  for  the  preservation  of  timber  complain  of  an    j 
insufficient  domestic  supply  of  this  product  of  coal-tar    l 
distillation.  i 

A  plant  of  1000  retort  ovens  will  be  built  at  Gary,  Ind.,  , 
and  operated  in  connection  with  the  new  steel  works  under  i 
construction  at  that  place. 

Patents. 

Fixed  carbon  fuels  ;  Process  and  apparatus  for  securing   | 

the  ready  ignitahility  and  contin uiti/  of  combustion  of .    i 

B.  H.  Thwaite,  London.     Eng.  Pat.  665,  Jan.  10,  1907.    j 

Coke,  charcoal,  anthracite,  or  other  fixed  carbon  fuel  is    ' 
broken  up  so  that  it  will  pass  through  a  H-inch  ring, 
and  then  placed  in  a  vessel  capable  of  withstanding  con- 
siderable   internal   or  external    pressure.     A   vacuum   is 
produced  within  the  vessel  and  a  spray  of  heated  hydro- 
carbon, or  other  oil  is  introduced,  which  penetrates  into 
the  porous  fuel.     The  introduction  of  the  spray  is  con- 
tinued until  a  suitable  pressure  has  been  attained.     The    ■ 
impregnated  fuel  is  then  either  withdrawn,  or  the  external 
surfaces  of  the  pieces  may  be  coated  by  continuing  the 
introduction  of  the  hydrocarbon  spray  after  the   pores    : 
of  the  fuel  have  been  filled.     Coke  for  impregnation  may 
be  prepared  in  a  retort  oven   by  a  special    process    of    ' 
carbonisation  for  a  shortened  period. — \V.  H.  C. 

Fuel ;    Composition  of  matter  for  use  as and  method 

of  mixing  the  same  to  form  the  fuel.  D.  Drawbaugh, 
Camp  Hill,  and  B.  E.  Gamble,  Bowmansdale,  Pa., 
U.S.A.     Eng.  Pat.  5195,  March  4,  1907. 

See  Fr.  Pat.  375,336  of  1907  ;  this  J.,  1907,  056.— T.  F.  B. 

Fuel ;   Process  for  the  production  of  solid .     S.  Borlin.    i 

Basle,  Switzerland.     Eng.  Pat.  7857,  April  4,  1907. 
Sbe  Fr.  Pat.  365,762  of  1906  ;  this  J.,  1906,  974.— T.  F.  B. 


Peat  ,•    Process  and  apparatus  for  the  treatment  of , 

I  S.  Biddulph.     Fr.  Pat.  379,429,  July  1,  1907. 

I    The  raw  peat  is  forced  through  perforations  in  the  walls 
I    of  a  conical  hopper,   by  means  of  a  compressing-screw 
'    mounted  on  a  vertical  rotating  shaft.     The  roots   and 
i    fibres,  which  do  not  pass  through  the  perforations,  are 
removed  from  the  apparatus  through  the  bottom  of  the 
hopper.     The   disintegrated   peat    falls   on   to   a   heated 
conical  surface,  and  is  worked  towards  the  outlet  and 
delivered  on  to  a  conveyor,  by  a  rotating  scraper  mounted 
I    on  the  shaft.     The  apparatus  is  provided  with  a  steam- 
jacket,  and  there  is  an  outlet  for  the  steam  driven  off 
from  the  peat.     The  material  delivered  to  the  conveyor 
is  ready  for  compressing  into  blocks. — A.  T.  L. 

Fuel;   Manufacture  of  agglomerated by  means  of  pitch 

from  coal-tar  or  ivood-tar.  J.  P.  Serve.  Fr.  Pat. 
379,475,  July  2,  1907. 
The  invention  relates  to  the  use  of  pitch  from  coal-tar 
I  or  from  wood-tar  as  binding  agent,  and  consists  in  mixing 
the  powdered  fuel  and  the  pitch  in  a  heated  but  drv 
condition.  The  process  is  carried  out  in  a  horizontal 
chamber,  heated  externally,  the  materials  being  mixed 
and  passed  through  the  chamber  by  helical  blades  mounted 
on  an  axial  rotating  shaft. — A.  T.  L. 

Coke  and  gas  ;  Apparatus  for  making .     J.  Armstrong. 

First  Addition,  dated  June  6,  1907,  to  Fr.  Pat.  355,428, 

June  21,  1905. 
See  Eng.  Pat.  21,486  of  1906  ;  this  J.,  1907, 1078.— T.  F.  B. 

Gas  generator.  P.  R.  J.  Willis,  Kingston-on-Thames. 
From  J.  Sale,  Sandwich,  Ontario.  Eng.  Pat.  23,080, 
Oct.  18,  1906. 

The  generator  is  provided  with  a  conical  grate,  having'a 
central  valve-controlled  air-inlet  pipe,  and  is  surmounted 
by  a  steam  generator.  Air  is  drawn  through  the  latter, 
and  the  mixture  of  air  and  steam  is  led  down  a  \n\>e, 
which  passes  through  the  refractory  lining,  to  an  annular 
chamber  surrounding  the  combustion  zone,  issuing  thence 
through  a  series  of  slide-controlled  openings  into  the  fuel. 
The  air-inlet  pipe,  which  passes  up  through  the  grate, 
communicates  with  both  the  outer  air  and  the  aoove- 
mentioned  annular  chamber.  A  handle  attached  to  the 
conical  grate  enables  it  to  be  shaken  from  the  outside, 
to  facilitate  the  discharge  of  a-shes. — H.  B. 

Gas  producer  and  ammonia  or  equivalent  generator  ;  Com- 
bined   .     Clarke,  Chapman  and  Co.,  Ltd.,  and  J. 

Robson,  Gateshead.  Eng.  Pat.  342.4.  Jan.  5,  1907. 
The  apparatus  consists  essentially  of  a  vertical  cylindrical 
gas-producer,  surrounded  by  a  jacketed  cylindrical  heat- 
interchanger  in  which  ammonia  or  other  volatile  liquid  is 
vaporised  by  the  heat  of  the  producer  gases  Howing 
through  the  jacket,  and  by  the  heat  of  the  exhaust  gases 
from  a  gas-engine  which  (low  through  the  tubes  of  the 
interchanger.  The  gas  producer  and  its  adjuncts  (fuel- 
hopper,  water  vaporiser,  etc.)  are  so  constructed  as  to  be 
removable  as  a  whole  from  the  centre  of  the  apparatus. 

—  H.  B. 

[Power-]  gas  ;    Process  of  producing .      B.   K.  Eldred 

and  C.  Ellis,  Assignors  to  Combustion  Itilities  Co.. 
New  York.  U.S.  Pat.  869,486.  Oct.  29.  1907. 
A  power-gas  is  obtained  by  drawing  a  regulated  mixture 
of  lime-kiln  waste  gases  and  air  through  a  deep  U-d  of 
ignited  fuel,  and  adding  liuie-kiln  or  other  inert  ga.se»  to 
bring  the  gas  to  a  standard  strength.  The  ga.**  is  purified 
and  collected  for  use. — A.  T.  L. 

[Producer-]  ga.i  ;    Process  of  making .      B.  E.  Eldred, 

Assignor  to  Combustion  Utilities  Co.,  New  York.  U.S. 
Pat.  869,487.  Oct.  29,  1907. 
A  RICH  producer-ga.s.  composed  chiefly  of  carbon  monoxide 
and  nitrogen  in  anout  ei|ual  parts.  Ls  obtained  by  blowing 
hot  fuel  alternately  with  air  and  with  wa.sto  ga«e«  con- 
taining over  25  jter  cent,  of  carbon  ilioxide,  e.g..  limo-kiln 
gases,  and  collecting  the  products  of  the  latter  blow.  Thf» 
hot  giuies  from  the  "  nir  blow  "  nmy  In-  used  to  calcini' 
lime,  or  to  heat  a  carburetting  and  fixing  chaniU'r  in 
which  the  producer-gas  in  further  enriched. — A.  T.  1... 
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Waltr-^tu  appanUus.  J.  H.  Taussig,  Assignor  to  The 
United  Gas  Improvement  Co.,  Philadelphia.  Pa.  U.S 
Pat.  S69.su.  LKt.  29,  1907. 
Thb  tixing  chamber  of  a  water-gas  apparatus  is  connected 
to  the  upjvr  end  of  an  inclined  tubular  boiler,  with  con- 
nections arranged  so  that  either  the  illuminating  or  the 
blast  gases  can  bo  passed  through  the  boiler  tubes  or 
through  a  by-jiAss.  Any  tarry  deposit  from  the 
illuminating  gas  flows  to  the  lower  end  of  the  boiler. 
.\  steam  drum  placed  above  the  boiler  is  connected 
thereto  by  vertical  passages  near  the  tube-plates,  and 
contains  water,  so  that  the  tubes  are  always  wholly 
immersed.  The  connection  between  the  boiler  and  the 
water-gas  apparatus  is  made  in  sections,  some  of  which 
are  wedge-shajied  and  detachable. — A.  T.  L. 

(ro*  from    refuit  or  similar  material ;    Composition  for 

producing    .     L.    G.    Harris.     Fr.    Pat.    379,358, 

June  22.  1907. 

Skb  Eng.  Pat.  22,028  of  1906  ;  this  J.,  1907,  1 191.— T.  F.  B. 

CarbureUed  air  ;    Apparatus  for  producing .     A.  H. 

•Warmslev.     Fr.  Pat.  379.363,  June  26.  1907.     Under 
Int.  Conv.,  June  13,  1907. 

The  apparatus  comprises  a  hot-air  engine  driving  a 
blower  which  forces  air  through  a  carburetter  into  a  gas- 
holder, and  the  invention  relates  chiefly  to  controlling 
devices  actuated  by  the  rise  and  fall  of  the  bell.  When 
the  bell  rises  to  a  certain  height,  it  moves  a  lever  which 
brines  a  cover  against  the  air  intake  of  the  blower,  and  the 
supply  of  air  to  the  carburetter  is  cut  off  until  the  bell 
falls  and  re-opens  the  air  inlet.  These  actions  may  take 
placed  at  any  desired  positions  of  the  bell.  The  carburettor 
consbts  of  a  vertical  casing  in  the  lower  part  of  which 
the  petrol  or  alcohol,  supplied  from  a  float-chamber,  is 
kept  at  a  constant  level.  The  air  enters  through  a 
horizontal  pipe,  extending  through  the  carburettor  at 
abont  the  middle  of  its  height,  and  having  vertical  branches 
opening  below  the  surface  of  the  liquid.  When  the  bell 
of  the  ga«-holder  falls,  a  second  lever  is  actuated  and 
tarns  a  cylindrical  sleeve  in  the  carburettor  air-pipe, 
cutting  off  the  latter  from  the  interior  of  the  carburetter. 
The  upper  part  of  the  carburetter  forms  a  mixing  chamber, 
utd  may  contain  plates  of  perforated  zinc.  A  "  safety- 
Talve  "  in  the  gas-main  is  automatically  closed  if  the  bell 
falL«  below  ibs  lowest  working  position,  and  is  not  re- 
opened when  the  bell  rises  until  the  operating  levers  are 
re-«et.  In  cold  countries,  a  vertical  leather  bellows  is 
oaed.  in  place  of  the  bell  and  tank. — A.  T.  L. 

<r<M  from  pfMt  or  other  low-grade  combiuitible  aubslancea  ; 

ProctAt  for  thf.  rontinuouJi  production  of .     F.  Fritz. 

Ger.  Pat.  1W).«03,  Nov.  13,  1901. 

The  peat  in  dLvtilled  in  retorts  heated  externally,  and  the 

.•I'irwent  rharroal  or  coke  is  conveyed  to  an  adjoining 

.     't,  wh^n*  it  ifl  treated  with  atomi.sed  water,  the 

»«t'-^  rfKlur-ed  being  withdrawn,  along  with  the 

d»li!  .  from  the  retorU*.     The  apparatus  is  so 

arran.    . l;,c  charge  of  peat  and  the  resulting  coke 

m  i-haf  oal  move  continuously  through  the  retort  and  the 
a<ljoinmg  wat#-r-ga«  jn-ofiucer  resjjcctivcly.— A.  S. 

fJas  :     Apparatus  for  vyuhing  and  Cfjoling  — — .        H.  L 

Doherty.  Xew  York.     Eng.  Pat.  12,7.01,  June  1,  1907. 
8MU.8.P»t.  856.448  of  1907  ;  thi«  J.,l»07,  816.— T.  F.  B. 

Ime«ndf.»f*ner   manllfA  ;      hath  for  hardening .        R. 

KM#-nmann.     Fr.  Pat.  379,499,  July  3,  1907. 
.''EE  Knif.  Pat.  l,5..'i36of  i;>07;  thi«  J.,  lfK)7,  1079.— T.  F.  H. 

I »fJi»A*.*c\ruj  IjiidifA  or  fUamentA  for  rlertric  lamps  ;  Mnnii- 
fattUTt  of  — .  A.  H«urdf«,  K.  KothHchild,  and  ,].  \V. 
Hutrliffr.  I>jndon.  Eng.  Pat.  23,119,  Oct.  18,  \<.m\. 
PITCBRLK50K  in  treated  with  hydrfK-hloric  at;id  or  some 
other  rhlf»rine-yW»Mini'  rf(»?«>nt,  and  the  puminc-like  ma«H 
and  ^•nmAir  1,  ,lrj«>d.  and  pulverised, 

f  arU.n  or  ^  are  heat^-d  along  with 

th.^    {■"»''■  ire   in  a  clfHcd  friicible 

fonUinin/  <,r  other  reducing  ajjenl, 

ari'l  \t>  \\  •  ■  •  nn  rlir-tric  current  in  an 

atr:  '»■  pK»Te  (A  hydr<>t<eii  and  arjuefiuii  vapour.  — H.  li. 


Electric  incandescent  lamps  [;     Filaments  for ].       A. 

Lederer,  Vienna.     Eng.  Pat.  24,973,  Nov.  6,  1906. 

See  Fr.  Pat.  371,148  of  1906  ;  this  J.,  1907,  250.— T.  F.  B. 

Refractory  bodies  [incandescence  filaments],  especially  for 

lighting  and  heating  purposes  ;  Manufacture    of . 

Cie.  Fran9aise  pour  I'E.xploit.  des  Procedes  Thomson- 
Houston.  Fr.  Pat.  379,310,  May  8,  1907.  Under  Int. 
Conv.,  May  9  and  Aug.  9,  1906. 

This  invention  relates  to  the  production  of  filaments,  etc., 
of  refractory  bodies,  such  as,  tungsten,  molybdenum, 
thorium,  zirconium,  boron,  titanium,  etc.,  or  of  alloys  of 
these  metals.  In  order  to  bring  these  refractory  metals 
into  a  condition  in  which  they  can  be  drawn  into  filaments 
or  ribbons,  their  iine  powders  are  incorporated  with  some 
less  refractory  metallic  material,  which  may  be  used  in 
the  form  of  the  metal  itself,  or  of  an  alloy,  amalgam,  or 
colloidal  solution  of  it ;  or  the  refractory  metal  may  be 
impregnated  with  the  less  refractory  metallic  material. 
In  either  case  the  less  refractory  material  is  afterwards 
volatilised  by  heating  the  compounded  mass  in  the 
presence  of  an  inert  gas. — W.  C.  H. 

Incandescent  bodies  for  incandescence  electric  lamps ;  Process 

of  treatment  of with  the  view    of    estimating   the 

quality.  The  Westinghouse  Metal  Filament  Lamp  Co., 
Ltd.     Fr.  Pat.  379,342,  June  8,  1907. 

In  order  to  ascertain  whether  the  cross-section  of  incan- 
descence lamp  filaments  is  uniform,  it  is  proposed  to  subject 
the  filaments  momentarily  to  the  action  of  an  electric 
current,  in  such  a  way  that  the  small  particles  in  the 
filament  may  glow  brightly,  whilst .  other  particles  of  a 
larger  diameter  only  glow  slightly,  or  not  at  all.  By 
momentarily  subjecting  a  metallic  filament  to  the  action 
of  an  electric  current  in  an  atmosphere  of  vapours  or  gas 
capable  of  reacting  with  the  filament  {e.g.,  oxidising  it), 
in  such  a  way  as  to  change  its  colour  when  heated,  a 
permanent  indication  of  all  the  variations  in  the  cross- 
section  may  be  obtained. — W.  C.  H. 

Incandescent  bodies  for  incandescence  electric  lamps  ;  Process 

of  manufacture  of .     Deutsche  Gasgliihlicht  Akt.- 

Ges.  (Auerges).  Fr.  Pat.  379,379,  June  28,  1907. 
Under  Int.  Conv.,  July  11,  1906. 

These  incandescence  bodies  are  made  from  tungsten 
filaments  containing  carbon.  The  elimination  of  the 
carbon  from  the  filaments  of  crude  tungsten,  is  effected 
by  the  action  of  hydrogen,  or  hydrogen  diluted  with 
nitrogen,  which  contains  not  more  than  1  per  cent,  (of  the 
hydrogen)  of  water  vapour,  the  filaments  being  heated 
to  a  white  heat  by  an  electric  current. — W.  C.  H. 

Tungsten  conductors  [for  incandescence  electric  lamps].  Cie. 
Fran9.  pour  I'Exploitation  des  Proc6d6s  Thomson- 
Houston.  Fr.  Pat.  379,393,  June  29,  1907.  Under 
Int.  Conv.,  July  2,  1906. 

See  Eng.  Pat.  21,513  of  1906  ;  this  J.,  1907,  1132.— T.  F.  B. 

Refractory  metals  [for  lamp  filaments]  ;  Treatment  of . 

Comp.  Fran5aise  pour  I'Exploitation  des  Proc6d6s 
Thomson- Houston.  Fr.  pat.  379,394,  June  29,  1907 
Under  Int.  Conv.,  July  2,  1906. 

The  refractory  metals  arc  obtained  by  reduction  of  their 
compound.s  in  a  vacuum  in  an  electric  furnace.  Lamp- 
black is  used  as  the  reducing  agent  for  the  production  of 
finely-divided  tungsten,  which  may  be  compressed  into  a 
coherent  rod  and  then  rolled,  drawn,  etc.  Claim  is  also 
made  for  the  production  of  tungsten  filaments  by  mixing 
the  finely-divi(l('d  oxide  with  lampblack  together  with 
wax,  gum,  resin  or  other  similar  binding  material,  fila- 
ments being  made  from  this  mixture  and  afterwards 
transformed,  by  heating,  into  filaments  of  pure  tungsten. 

— O.  F.  H. 

Metallic  compounds  [for  lamp  filaments]  ';,  Purification  of 

.     Cie.    Fran9.    pour    {'Exploitation    des    Procedes 

Thomson- Houston.  Fr.  Pat.  379,679,  July  6,  1907. 
Under  Int.  Conv.,  July  12,  1906. 


See  Eng.  Pat.  18,489  of  1906  ;  this  J.,  1907,  1042.— T.F.B 
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Metallic  filaments  [for  incandescence  electric  lamps].  Cie. 
Frang.  pour  I'Exploitation  des  Procedes  Thomson- 
Houston.  Fr.  Pat.  379,680,  July  6,  1907.  Under  Int 
Conv.,  July  9,  1906. 

See  Eng.  Pat.  21,505  of  1906  ;  this  J.,  1907,  1131.— T.  F.B. 
Naphthalene,  etc.     Fr.  Pat.  379,559.     See  XVIIIC. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

p-Xylidine  ;■     Derivatives   of .     G.    Schultz    and    A. 

Peteny.  J.  prakt.  Chem.,  1907,  76,  331—336. 
In  the  separation  of  p-xylidine  from  m-xylidine  by  the 
aid  of  benzaldehyde,  a  by-product  results,  on  decomposing 
the  benzylidene-p-xylidine  with  sulphuric  acid,  which 
melts  at  208°  C,  and  is  di-p-amino-di-^j-xvlvlphenvl- 
methane,  NHg .  C6H2(CH3)2 .  CHCCgHs) .  C6H2(CH3) .  NHg. 
This  is  best  prepared  bj'  warming  20  grms.  of  benzalde- 
hyde and  50  grms.  of  p-xylidine  with  alcoholic  hydrochloric 
acid  for  6  hours,  using  a  reflux  condenser.  Water  is 
added  and  the  solution  filtered,  treated  with  sulphuric 
acid,  and  the  excess  of  benzaldehyde  removed  by  steam. 
The  residue  is  now  made  alkaline  with  caustic  soda, 
and  unchanged  xylidine  driven  off,  when  the  diamino- 
dixylylphenylmethane  remains  as  a  crystalline  mass 
which  may  be  recrystallised  from  alcohol  and  obtained 
in  pale  yellow  prisms.  The  yield  is  40 — 45  grms.  By 
using  7?i-  or  p-nitrobenzaldehyde,  the  corresponding 
nitro-derivatives  of  the  base  are  obtained. — J.  C.  C. 

Coal  tar  products  in  the  United  States  ;•    Imports  of . 

U.S.  Geol.  Survey.     [T.R.] 

The  value  of  the  imports  of  coal  tar  products  during  the 
last  five  years,  with  the  duties  paid  thereon,  are  shown 
in  the  following  table  : — 


Year. 

Value. 

Duty. 

1902    

1903    

1904    

$7,494,340 
7,690,885 
7,146,871 
8,344,994 
8,536,243 

$1,594,790 
1,692,445 
1.678.647 

1905    

1906    

1,856,607 
1,889.185 

Imports  of  salicylic  acid  have  declined  from  57,852  dollars 
in  1902  to  2,772  dollars  in  1906,  the  domestic  product 
having  displaced  the  foreign  article.  Imports  of  "  alizarin 
and  colours  or  dyes,  natural  or  artificial  "  were  valued 
at  661,155  dollars  in  1906  ;  this  shews  no  great  variation 
from  the  figures  of  the  three  preceding  years.  Imports 
of  aniline  salts  increased  slightly  to  806,901  dollars,  as 
did  "  coal  tar  colours  or  dyes,  not  specially  provided  for," 
the  value  of  this  item  being  5,717,932  dollars.  "  Coal 
tar,  all  preparations  not  colours  or  dyes  "  were  imported 
to  the  value  of  864,067  dollars  in  1906,  and  "  coal  tar 
products,  not  medicinal,  not  dyes,  benzol,  toluol,  etc.," 
483,416  dollars. 

Patents. 

Emulsions  [of  tar  oils  and  mineral  oils]  •    Preparation' of 

.     W.     F.     A.     Ermen,    Manchester.     Eng.     Pat. 

24,135,  Oct.  30,  1906. 
An  emulsifying  agent  is  prepared  by  treating  suitable 
fatty  substances,  such  as  cottonseed  oil,  castor  oil,  tallow, 
wool  grease,  or  fish  oil,  with  sulphuric  acid  at  a  tem- 
perature above  that  jiermissible  in  the  production  of 
sulphonated  oil.  The  product  is  preferably  washed  with 
salt  solution  until  free  from  acid,  or  with  about  I  percent, 
(by  volume)  of  other  substances,  such  as  sulphuric 
anliydride,  nitric  acid,  oxides  of  nitrogen,  metals,  metallic 
oxides,  or  hydrocarboas  or  their  derivatives.  Emulsions 
are  prepared  by  well  mixing  the  product  with  the  tar, 
tar  oil,  mineral  oil,  or  the  like,  with  the  addition,  if 
reciuircd,  of  caustic  alkali  and  water.  The  emulsions 
may  Ixj  employed  for  laying  dust  on   roads,  destroying 


noxious  insects  or  plants,  disinfecting,  assisting  the 
action  of  cutting  tools,  and  as  a  solid  lubricant. 
Examples  are  given  of  their  preparation  for  these  purposes. 

—AS. 

Hydrocarbons  ;•    Distillation  and  partial   dehydrogenalion 

of    .     Soc.    Anon,    des    Combustibles    Industriels, 

Haine-St.-Paul,  Belgium.  Eng.  Pat.  28,689,  Dec.  15 
1906.     Under  Int.  Conv.,  April  19,  1906. 

See  Fr.  Pat.  365,428  of  1906  ;  this  J.,  1906,  977.— T.  F.  B. 

Pyroligneous  products  ;•   Process  of  obtaining directly. 

Pages,  Camus  et  Cie.  Second  Addition,  dated  Sept  5 
1906,  to  Fr.  Pat.  375,314,  May  10,  1906. 
Modified  forms  of  apparatus  are  claimed  for  carrying 
out  the  process  described  in  the  main  patent  and"  the 
first  addition  thereto  (this  J.,  1907,  920,  1080).  One 
of  the  features  of  the  apparatus  described,  is  that  the 
distillation  products,  after  leaving  the  tar-separator,  are 
passed  through  one  or  more  vessels,  suitably  heated, 
wherein  they  are  agitated  mechanically  with  solid  reagents,' 
in  order  to  obtain  pjrrolignites  directly  in  a  dry,  fused, 
or  fritted  condition. — A.  S. 

Tar    products    containing    sulphur    from    cereal    grains ; 

Process    for    preparing .     E.    Meyer.     Ger.    Pat. 

180,113,  Dec.  2,  1905. 

Tarry  products  conta'ning  sulphur  are  obtained  by 
submitting  cereal  grains  from  which  the  husks  are  removed, 
and  preferably  with  the  addition  of  about  10  per  cent, 
of  sulphur,  to  carbonisation. — T.  F.  B. 

Petroleum ;     Process    of   fractional    distillation    of    

W.  C.  and  F.  E.  Wells.  Fr.  Pat.  379,521,  July  3,  1907.* 
The  invention  relates  to  the  fractional  distillation  of 
petroleum,  at  a  temperature  below  its  boiling  point,  by 
means  of  a  permanent  gas,  e.g.,  hydrogen.  The  apparatus 
comprises  a  still  connected  with  a  condenser,  a  circulating 
pump,  and  a  gasometer.  The  petroleum  is  heated 
gradually  in  the  still  to  a  temperature  below  its  boiling 
point,  and  the  permanent  gas  is  passed  through  a  series 
of  perforated  tubes  immersed  in  the  heated  xjetroleum, 
and  caused  to  bubble  up  through  the  latter.  The  gas 
and  the  entrained  vajmurs,  liljcrated  progressively  in 
the  order  of  their  volatility,  pass  to  the  condenser,  where 
the  vapours  are  condensed  and  flow  into  a  receptacle, 
whilst  the  permanent  gas  is  aspirated  by  the  pump  and 
caused  to  circulate  through  the  apparatus  again.  If 
the  jxitroleum  contain  water,  it  is  fed  into  the  still  through 
a  coil,  which  is  immersed  in  the  hot  liquid,  and  opens 
into  a  perforated  enlargement,  below  which  is  a  perforated 
conical  hood,  for  the  purpose  of  increasing  the  surface  of 
the  petroleum  and  thus  facilitating  the  vaporisation  of 
the  water.  A  guard-tube  is  provided  just  after  the 
condenser,  for  drawing  off  the  condensed  water.  It  is 
claimed  that  by  this  proce.ss,  jietroleum  distillates  are 
obtained,  which  do  not  need  further  refining  by  chemical 
methods. — A.  S. 

Emulsification  of  oils,  <C-f.     Eng.  Pat.  23,768.     See  XII. 

[Heat]  Instddting  material,  Ac.  Fr.  Pat.  379,359.  See  IX. 

IV.-COLOURING    MATTERS    AND 
DYESTUFFS. 

Carbiizol.     (J.    Schultz    and    L.     Hauenstcin.     J.    prakt. 

Chem.,  1907,  76,  336—349. 
By  heating  carbazol  (20  grms.)  with  concentrated  sulphuric 
acid  (12-5  grms.)  for  G — 7  hours  at  70 — 75"  C,  a  large 
proportion  of  the  carbazo!  (10 — 11  grms.)  remains 
unchanged,  whilht  the  rest  is  converted  info  the  disulphonic 
acid,  and  a  litflo  trisulj)honic  acid  Ls  blUo  formed.  Car- 
bazoldisulphonic  acid,  obfained  by  decomposing  the 
barium  salt  with  dilute  siilphuric  tt<-id.  Ls  a  compfK't. 
transparent  nuiss.  fhi-  surface  of  which  soon  >>eco(neti 
blue  and  its  aciueoiis  solutions  also  change  to  this  colour 
e8|)ccially  <>n  ovaporafion.  The  acid  is  very  readily 
soluble    in    water   and    the   usual   organic   soivrnUi.     On 
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nitration  with  dilute  nitric  acid,  mononitrocarbazol" 
dbulphonio  acid  fc;  produced  ■which  yields  the  corre" 
8i>ondin(!  auiino-acid  on  reduction  with  annnoniuni 
sulphide.  This  auiino-acid  can  be  converted  into  a 
diazo-comjx)und  which  combines  with  /3-naphthol  to 
give  a  red  dyestuff  dyeing  wool  red  in  an  acid  bath.  A 
mononitro-acid  Ls  also  obtained  by  adding  a  mixture  of 
concentrated  sulphuric  acid  (ll-G  grms.)  and  concentrated 
nitric  acid  (Il-t>  grms.)  to  the  product  of  sul])honation 
of  carbazol  (20  grms.)  by  concentrated  sulphuric  acid 
(5G  grms.),  the  ojieration  being  carried  on  for  half  an  hour 
on  the  boiling-water  bath.  This  acid  on  reduction  yields 
an  amino-acid.  the  diazo-compound  of  which  gives  with 
^-naphthol  a  red,  and  with  a-naphthylamine  a  violet 
dyestuff.  When  carbazoldisulphonic  acid  is  treated  with 
concentrated  nitric  acid,  tetranitrocarbazolmonosulphonic 
ftoid  is  obtained.  Potassium  carbazoltrisulphonate  is 
prepared  from  the  mother  liquors  left  after  separating 
the  barium  salt  of  the  disulphonic  acid. — J.  C.  C. 

l-Mtihyl-2-aminophen-4 :  5-dUhiol.  Contrihution  to  the 
tnouiedge  of  siilphincazo  dyestiiffs.  F.  Fichter,  J. 
Frohlich.  and  M.  Jalon.     Ber.,  1907,  40,  4420—4425. 

The  authors  find  that  when  two  mercaptan  groups  in 
the  ortho  position  to  one  another,  are  introduced  into  the 
molecule  of  an  azo  dyestuff,  the  resulting  compound 
possesses  the  properties  of  a  sulphide  dyestuff  in  that  it 
ayes  cotton  direct  from  a  sodium  sulphide  bath.  2-Nitro- 
4-toluidine-5-sulphonic  acid  is  diazotised  and  treated  with 
pota85ium  xanthate,  and  the  product,  on  hydroh'sis,  yields 
potassium  1  -  methvl  -  2  -  nitrophen  -  4  -thiol-5-sulphonate, 
CH3.C,H,(X02)(Sd3K).SK,  which  is  readily  oxidised  by 
air  to  the  dLsulphide.  [CH3.C6H2(Xd2)(S03K).S]2. 
By  means  of  phosphorus  pentachloride  this  is  converted 
into  the  sulphoohloride  which  on  reduction  gives  1-methyl- 
2-aminophen-4 :  5-dithiol,  CH3.CeH.,(XH2)(SH)2,  the 
hydroohloride  of  which  is  diazotised  and  combined 
with  /3-naphthylamine  producing  l-r  ethylphen-4 : 
5-disulphidc-2-azo-/3-naphthylamine, 

|>C8H2  (CH3).N2.C,oH6.NH2. 

This  substance  dissolves  in  aqueous  alkali  sulphide,  the 
dithiol.  (SH)2CeH2(CH3).N2.CioH6.XH2,  being  probably 
formed,  and  from  this  solution,  cotton  is  dyed  in  red 
■hades  which,  however,  are  not  fa.st  to  light  or  acids. 

—J.  C.  C. 

Rggulaiions  for  the  manufacture  of  nitro-  and  amido- 
drrivaiivfJi  of  henzfjit,  and  the  manufacture  of  ex-plosives 
triih  use  of  dinUrobenzol  or  dinitrotoluol.  Factory  and 
Workshop  Act,  1901.     Amended  draft.     [T.R.] 

Pari  I. — Duties  of  Occupiers. 

I.  Ktcfv  vessel  containing  i^ny  substance  named  in 
i^^y.  .1.1.  .  ^,.  J,  j.},^]]^  jf  steam  Ls  pa.ssed  into  or  around  it, 
°'  iTature  of  the  contents  be  at  or  above  the 

*'■'.■  "f  l>'jiling  water,  \>c  covered  in  such  a  way  that 

no  »team  or  vapour  shall  be  di.tcharged  into  the  open  air 
at  a  ie^s  height  than  twenty  feet  abore  the  heads  of  the 
worker*. 

In  eveT>-  room  in  which  fumes  from  any  substance 
•"""'  "  ^•'--'-  •'-  A  or  B  are  evolved  in  the  process  of 
i^'  'V   not   removed   &h   above,   adequate 

"  '  "  ^bftij  1*  maintained  by  a  fan  or  other 

•ance  named  in  .Sf.hedulc  A  shall  be  broken  by 
1*^  tallijting  jian,  nor  shall  any  liquor  containing 

it  by  hand,  exf rpt  by  means  of  an  imi)lement 

at  •   i'--ij. 

named  in  Sf:hedule  A  shall  \)e  crushed, 
(?'  n  the  crj-stalline  condition,  and  no  cart- 

ndgf  UlliTiii  "lia"  »*  done,  except  with  an  efficient  exhaust 
Anavht  no  arranged  as  to  carry  away  the  dust  oh  near  as 
pOMibl«  to  the  f>oint  of  origin. 

4.  Tartriflfrcs  «hall  not  be  filled  except  by  means  of  a 
aaitabk-  scoop. 

.'..Every  drying  stove  shall  U-  efTiciently  ventilated 
to  thr  ouUide  au-  in  such  manner  that  hot  air  from  the 
•tare  abaO  not  be  drawn  into  any  workroom. 


No  |x>rson  shall  be  allowed  to  enter  a  stovo  to  remove 
the  contents  until  a  free  current  of  air  has  been  passed 
through  it. 

(5.  A  Health  Register,  containing  the  names  of  all 
persons  employed,  shall  be  kept  in  a  form  approved  by  the 
Chief  Inspector  of  Factories. 

7.  No  person  shall  be  newly  employed  for  more  than 
a  fortnight  without  a  certificate  of  fitness  granted  after 
examination  by  the  Surgeon  by  signed  entry  in  the  Health 
Register. 

8.  Every  person  employed  shall  be  examined  by  the 
Surgeon  once  in  each  calendar  month  (or  at  such  other 
intervals  as  may  be  prescribed  in  writing  by  the  Chief 
Inspector  of  Factories)  on  a  date  of  which  due  notice  .shall 
be  given  to  all  concerned. 

9.  The  Surgeon  shall  have  power  of  suspension  as 
regards  all  jiersons  employed,  and  no  person  after  suspen- 
sion shall  be  employed  without  written  sanction  from 
the  Surgeon  entered  in  the  Health  Register. 

10  and  11.  (Provide  for  the  use  of  overalls,  gloves, 
clogs,  etc.,  and  for  the  maintenance  of  meal  rooms,  cloak 
rooms,   and  lavatories.) 

12.  No  person  shall  be  allowed  to  introduce,  keep, 
prepare,  or  partake  of  any  food,  drink,  or  tobacco  in  any 
room  in  which  a  process  mentioned  in  the  Schedules  is 
carried  on. 

Part  II. — Duties  of  Persons  Employed. 

13.  Every  person  employed  shall : — 

(a)  present  himself  at  the  appointed  time  for  examin- 
ation by  the  Surgeon  as  provided  in  Regulation  8  ; 

(h)  wear  the  overalls  or  suit  of  working  clothes 
provided  under  Regulation  10  (a),  and  deposit  them, 
and  clothing  put  oft"  during  working  hours,  in  the 
places  provided  under  Regulation  10  (c)  and  {d)  ; 

(c)  use  the  protective  appliances  supplied  in  respect 
of  any  process  in  which  he  is  engaged  ; 

(d)  carefully  clean  the  hands  before  partaking  of 
any  food  or  leaving  the  premises  ; 

(e)  take  a  bath  at  least  once  a  week,  and  when  the 
materials  mentioned  in  the  Schedules  have  been 
spilt  on  the  clothing  so  as  to  wet  the  skin.  Provided 
that  (e)  shall  not  apply  to  persons  employed  in  processes 
mentioned  in  Schedule  C.  nor  to  persons  exempted  by 
signed  entry  of  the  Surgeon  in  the  Health  Register. 

14.  No   person  employed  shall : — 

(a)  after  suspension,  work  in  any  process  mentioned 
in  the  Schedules  without  written  sanction  from  the 
Surgeon  entered  in  the  Health  Register  ; 

(b)  introduce,  keep,  prepare,  or  partake  of  any  feod, 
drink,  or  tobacco,  in  any  room  in  which  a  process 
mentioned  in  the  Schedules  is  carried  on  ; 

(c)  break  by  hand  in  a  crystallising  pan  any  substance 
named  in  Schedule  A,  or  agitate  any  liquor  containing 
it  by  hand,  except  by  means  of  an  implement  at  least 
6  feet  long  ; 

(d)  interfere  in  any  way,  without  the  concurrence  of 
the  occupier  or  manager,  with  the  means  and  appliances 
provided  for  the  removal  of  the  fumes  and  dust,  and  for 
the  carrying  out  of  these  Regulations. 

Schedules. 

A.  Processes  in  the  manufacture  of  : — Dinitrobenzol, 
dinitrotoluol,  trinitrotoluol,  and    paranitrochlorbenzol. 

IJ.  Processes  in  the  manufacture  of : — Aniline  oil  and 
aniline  hydrochloride. 

C.  Any  process  in  the  manufacture  of  explosives  with 
use  of  dinitrobenzol  or  dinitrotoluol. 

Patents. 

Diacetyldiaminophenol  derivatives  and  dyestuffs  therefrom  '; 

Manufacture  of .     R.  B.  Ransford,  Upper  Norwood. 

From  L.  Cassella  und  Co.,  Frankfort  on  Maine,  Germany. 

Eng.  Pat.  27,322,  Nov.  30,  1906. 
When  diacetyl-2 :  4-diaminophenol  is  treated  with 
nitrous  acid  in  mineral  acid  solution,  a  nitro-derivative 
is  obtained.  This  can  be  reduced  by  means  of  zinc  dust 
and  sulphuric  acid,  to  the  corresponding  aminodia<!etyl- 
diaminophenol  which  gives  a  sparingly  soluble  diazo 
compound.      On  combining  this  with  l-amino-8-naj)hthol 
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4-sulphonic  acid  in  alkaline  solution,  a  dyestuff  is  formed 
which  dyes  wool  violet  shades  ;  these,  on  chroming,  are 
changed  to  greenish-blue.  In  a  second  example  the 
combination  of  the  above  diazo-corapound  with  sodium 
1  :  8-dihydroxynaphthalene-3:6-disulphonate  is  described, 
whereby  a  dyestufif  is  obtained  which  produces  on  woo] 
violet  shades  becoming  pure  blue  on  chroming.— J.  C.  C. 

Compounds  or  colouring  matters  of  the  anthracene  series  ;• 

Manufacture  of .     J.  Y.  Johnson,  London.     From 

Badische   Anilin  und   Soda  Fabrik,   Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  28,139,  Dec.  10,  1906. 
See  Fr.  Pat.  379,034  of  1907  ;  this  J.,  1907, 1194.— T.  F.  B. 

Vat  dyestuffs  of  the  anthracene  series  ;  Manufacture  of . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  379,414, 
June  29,  1907.  Under  Int.  Conv.,  Oct.  15,  1906. 
When  mono-  or  di-aminoanthraquinones  (2  parts)  are 
treated  with  metals,  preferably  copper  (1  to  2  parts),  in 
sulphuric  acid  solution  (20  parts),  violet  to  brown  vat 
dyestuffs  are  obtained.  The  shades  produced  on  cotton 
are  modified  slightly  on  washing. — J.  C.  C. 

Compounds    and    colouring    matters    containing    sulphur 

[Thioindigo   dyestuffs]  ;     Mamifacture   of .     J.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat. 
28,240,  Dec.  11,  1906. 

See  Fr.  Pat.  374,287  of  1907  ;  this  J.,  1907,  757.— T.  F.  B. 

Anthracene^ derivatives ;     Manufacture    of    .     P.    A. 

Newton,  _^London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  28,765, 
Dec.  17,  1906. 

See  Fr.  Pat.  372,676  of  1906  ;  this  J.,  1907,  523.— T.  F.  B. 

Vat   dyestuffs ;     Manufacture   of   new .     0.    Imray, 

London.  From  Meister,  Lucius  und  Briining,  Hoechst 
a/Main,  Germany.  Eng.  Pat.  1472,  Jan.  19,  1907. 
New  vat  dyestuffs  are  obtained  from  alkyloxy-  and  alkyl- 
thio-derivatives  of  phenylthioglycollic-o-carboxylic  acid 
by  :  (1),  heating  them  with  solutions  of  alkali  bisulphites 
or  thiosulphates  ;  (2),  by  heating  them  with  sulphur 
or  nitro-hydrocarbons  with  or  without  diluents  ;  (3),  by 
oxidising  the  oxythionaphthenes  obtained  from  them  by 
heating  with  alkali  or  boiling  with  acetic  anhydride. 
The  shades  of  the  new  dj'estuffs  depend  on  the  position 
of  the  RO  or  RS  group :  when  such  a  group  is  in  the 
para  position  to  the  S.CHg.COoH  group  of  the  parent 
substance,  the  shades  are  violet  to  green-blue,  but  when  it 
is  in  the  para  position  to  the  CO2H  group,  the  shades 
produced  by  the  resulting  dyestuffs  are  yellowish-red. 
Example  1  :  5-Acetylamino-2-aminobenzoic  acid  is  diazo- 
tised  and  treated  with  potassium  xanthate,  and  the 
product  heated  with  chloroacetic  acid.  The  5-acetyl- 
aminophenylthioglycollic-o-carboxy!ic  acid  thus  produced 
is  hydrolysed,  the  resulting  amino-acid  diazotised,  treated 
with  potassium  xanthate,  and  the  product  boiled  with 
sodium-methyl  sulphate,  whereby  5-methylthiophenyl- 
thioglycollic-o-carboxylic  acid  is  obtained.  On  fusing 
this  substance  with  caustic  soda,  5-methylthio-oxythio- 
naphthene-carboxylic  acid  is  formed,  which  readily 
loses  carbon  dioxide  on  boiling  with  hydrochloric  acid, 
giving  the  corresponding  5-methylthio-oxythionaphthene. 
When  either  of  these  compounds'is  oxidi.sed  by  potassium 
ferricyanide  in  alkaline  solution,  a  green-black  dyestuff 
is  produced  which  with  alkaline  hydrosulphite  yields  a 
vat.  dyeing  wool  and  cotton  in  green-black  shades. 
Example  2  :  4-Acetylamino-2-aminobenzene-l-carboxylic 
acid  when  subjected  to  exactly  the  same  series  of  reactions, 
using,  however,  sodium-ethyl  sulphate  instead  of  the 
methyl  compound,  furnishes"  a  dyestuff  which  produces 
alizarin-red  shades.  Example  3:  Aminophenolcarbo- 
xylic  acid  (OH  :  NH,  :  C02H  =  5  :  2  :  1)  is  acetylat«d, 
the  product  treated  with  dimethyl  sulphate,  and.  after 
hydrolysis,  the  methoxyamino-acid  i.s  diazotised  and 
treated  with  potassium  xanthate.  The  resulting  substance 
is  boiled  with  sodium  chloroacetatc  and  alkali,  when 
5-methoxyphenylthioglycollic-o-carboxylic  acid  [DCHs  : 
(S.CH2.CO2H):  C02H  =  5:  2:  1]  is  formed.  On  fusing 
this  with  caustic  soda,  5-methoxyoxythionaphthcne- 
carboxylic  acid  Ls  produced,  which  readily  loses  carbon 


dioxide  to  form  5-methoxyoxythionaphthene.  On 
oxidation,  each  of  these  compounds  yields  a  violet  dyestuff 
giving  dark  violet- blue  tints  on  cotton  and  wool. 
Example  4  :  By  similar  reactions,  4-ethoxy-2-acetylamino- 
benzoic  acid  (obtained  from  ?«-aniino-p-cresol)  is  converted 
into  4-ethoxyphenylthioglycollic-o-carboxylic  acid  which, 
on  oxidation,  furnishes  a  dyestuff  giving  yellowish-red 
shades  from  the  vat.  Example  5 :  4-Methoxythio- 
phenvlthioglvcollic  -  0  -  carboxylic  acid  [CH3.S  : 

(S.CHg.COoH):  C02H:=4:  2:1]  is  boiled  with  acetic 
anhj-dride  and  the  product,  on  oxidation,  yields  a  dye- 
stuff  giving  yellowish-red  shades.  Example  6  :  4-Ethyl- 
thiophenylthioglycoUic-o-carboxj-lic  acid  is  heated  in  a 
closed  vessel  with  a  concentrated  solution  of  sodium 
bisulphite  ;  the  resulting  dyestuff  yields  a  vat  with  hypo- 
sulphite, dyeing  wool  and  cotton  in  fast  red  shades  similar 
to  those  obtained  with  alizarin.  Example  7  :  5-Ethoxy- 
phenylthioglycollic-o-carboxylic  acid  is  converted  into  the 
corresponding  dyestuff  when  heated  with  aqueous  sodium 
thiosulphate  in  a  closed  vessel.  Example  8  :  4-Methoxy- 
phenj'lthioglycollic-o-carboxylic  acid  is  boiled  with  nitro- 
benzene, when  a  yellowish-red  dyestuff  is  produced  which 
dyes  wool  and  cotton  in  the  vat  orange-red.  Example  9  : 
4-Ethoxyphenylthioglycollic-o-carboxylic  acid  is  heated 
with  sulphur  ;  the  excess  of  sulphur  is  remoN^ed  from  the 
fusion  by  extraction  with  carbon  bisulphide,  and  the 
remaining  dyestuff  is  puri/ied  by  dissolving  in  alkali 
hyposulphite  and  subsequent  oxidation. — J.  C.  C. 

a-Oxylhionaphthenes  ;    Manufacture  of  .     0.   Imray, 

London.  From  Farbwerke  vorm.  Meister,  Lucius  und 
Briining,  Hoechst  a/Main,  Germany.  Eag.  Pat, 
1592,  Jan.  21,  1907. 
a-HYDROXYTHioxAPHTHKNES  (thio-iudoxyl  and  its  sub- 
stitution derivatives)  are  obtained  by  heating  methyl- 
thiophenol-o-carboxylic  acid,  its  salts,  or  esters,  or  substi- 
tution derivatives  with  alkaline  condensing  agents  such  as 
caustic  alkalis  and  alkaline-earths,  alkali  or  alkaline- 
earth  metals  by  themselves  or  in  the  form  of  alloys  or 
amalgams,  alkali  alkylates  or  dialkali  salts  of  cyan- 
amide.  These  a-hydroxythionaphthenes  yield  valuable 
vat-dyestuffs  on  oxidation.  Example. — A  mixture  of 
10  parts  of  sodium  methylthiophenol-o-carboxylate,  10 
parts  of  finely- powdered  quicklime  and  30 — 50  parts 
of  a  mixture  of  molecular  proportions  of  caustic  pota.sh 
and  caustic  soda  is  fused.  The  hydroxythionaphthcne 
is  formed  at  about  200°  C.  When  the  reaction  is  com 
pleted,  the  cooled  mass  is  dissolved  in  water  and  the 
a-hydroxythionaphthene  is  isolated  after  adding  an 
excess  of  carbonic  or  mineral  acid,  by  filtration  or  dis- 
tillation with  steam.  It  may  be  transformed  into  a  red 
vat  dyestuff  by  oxidation. — A.  B.  S. 

Vat  [thioindigo]  dyestuff.  K.  Schirmacher  and  B.  IJeicke, 
Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,     Hochst    on    Maine,    Germany.     U.S.     Pat. 

867.305,  October  1,  1907. 

7h-Amino-/)-cresol  is  acetylated  and  then  treated  with  an 
alkylating  agent ;  the  product  is  oxidised  by  means  of 
permanganate  to  o-acetamino-/j-alkyloxybenzoic  acid, 
which  is  boiled  with  alkali  to  remove  the  acetyl  group, 
and  then  diazotised  and  treated  with  a  xanthate  and 
subsequently  with  cliloroacetic  acid,  /j-alkvloxvphcnylthio- 
glycollic-o-carboxylic  acid  (RO  :  SCHjCOOH  :  C()OH  = 
4:2:  1 )  bein^  thus  formed.  This  is  converted  into 
4-alkylo.\y-hvdroxythionaphthcnecarboxylic  acid  by 
heating  with  alkali  hydroxide  to  180"— 200'  C,  and  the 
product  is  in  turn  oxidised  by  ferricyanide,  in  alkalinu 
solution,  to  the  dyestuff,  of  the"  general  formula, 

RO.CeH,<^g^>C :  C<^^^'>C6H3.0R. 

The  dyestuffs  obtained  thus  arc  soluble  in  alcohol,  acetic 
acid,  benzene,  and  chloroform.  With  alkali  hydro- 
sulphites  they  yield  vats  dyeing  wool  and  cotton  yellowish- 
red  shades. — T.  F.  B. 

Vat  [thioindigo]  dyestuff.  K.  Schirmaclur  and  K.  Lt-oiwld. 
A.ssignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,     Hochst    on     Maine,     Clermany.      U.S.     Pat. 

867.306,  Oct.  1.  1907. 

The  dyestuffs  are  similar  in  constitution  to  tho80  described 
in  the  "preceding  abstract,  and  are  identical  in  coiupo<iition, 
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save  that  the  -OV,  groups  are  replaced  by  -SR  groups  : 
thev  are  obtained  from  /)-niethyl-m-aminothiophenol, 
and  only  differ  in  projvrtie.^  from  those  mentioned  above 
in  that  they  d\-e  alizarin-red  shades  on  wool  and  cotton 
from  a  hydrosulphite  vat. — T.  F.  B. 

iloHoazo  dyestufl  suitable  for  the  preparation  of  dye  lakes  ;; 

Manufacture  of  a .  and  of  lakes  from  such  dyestuff. 

D.  Iniray,   London.     From  Farbwcrke  vorm.   Meister, 

Lucius,  und  Briininii.  Hoechst  a/Main,  Cicrmanv.    Eng. 

Pat.  7351.  March  27.  1907. 
Seb  r.S.  Pat.  858.065  of  1907  ;  this  J..'  1907,  920.— T.  F.  B. 

Leueogaliocyanine    corresponding    to    pyrogallvl ;     Manu- 
facture of .     t;.  W.  Johnson,  London.     From  Dye 

Works,    formerlv    Durand.    Hugucnin   et    Cie.,    Basle, 
Switzerland.     Eng.  Pat.  9961,  April  29,  1907. 

S»  U.S.  Pat.  863,907  of  1907 ;  this  J.,  1907, 1004.— T.  F.  B. 

Galloctfanine.!!     from     nionoalkyla>ylami>ies;     Production 

of  .     Manuf.   des  Mat.   Col.,   ancien.    L.    Durand, 

Huguenin    et   Cie.     Fr.    Pat.    379,761,    July    9,    1907. 
Under  Int.  Conv.,  June  4,  1907. 

Ski  Eng.  Pat.  19,003  of  1907  ;  this  J.,  1907,  1 194.— T.  F.  B. 

p-Dialkyiaminophenylglyoxylic,  p-tetra-alkyldiaminodiphen- 
tflglycoUic,        and       p-hexa-alkyltriaminotriphenylacetic 

utera  ;    Preparation  of by  condensation  of  oxalic 

esters  irifA  aromatic  tertiary  ajuines.     M.  J.  C.  A.  Guvot. 
Fr.  Pat.  379,438,  Sept.  8,  1906. 

The  cort^unds  claimed  in  this  patent  have  already  been 
deecribed.     (See  this  J.,  1907,  603.  679.)— J.  C.  C. 

8ulpkide  dyestuffs  ;    Xew  ,  and  process  of  making  the 

same.     Act.-Ges.     f.     Anilinfabr.     Fr.     Pat.     379,416, 
June  29,  1907. 

Dark  brown  dyestuffs  which  are  fast  to  washing  arc 
obtained  by  heating  op-dinitro-o'-hydroxydiphenylamine 
or  it«  homologues  or  other  derivatives  with  sulphur  and  an 
ftlkali  sulphide  in  presence  of  metallic  copper  or  one  of 
iU  Baits.— J.  C.  C. 


v.- PREPARING,     BLEACHING,    DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,    AND    FIBRES. 

Sinn  wools  ;   Treatment  of .     H.  Priestman.     I.«ather 

Trades  Rev.,  1907,  40,  817. 
The  cauM  of  the  bad  reputation  of  skin  wools  obtained 
by  the  lime  prof  e«M  i«  tthown  to  be  due  to  the  presence  of 
insoluble  and  f-ticky  calcium  soap*,  which  cau.se  trouble  in 
the  washing.  It  a  pointed  out  that  lime  is  not  only 
taken  up  me<;hanirallv  from  the  milk  of  lime  used,  but  that 
it  m  iJao  abnorbed  from  solution.  Suggehtion.s  are 
rnsde  M  to  the  removal  of  this  lime  before  wa,shing,  by 
meMM  of  «  Imth  of  flilutc  hydrochloric  acid,  and  experi- 
B*nt*'  n  proving   the   efficiency    of   this 

^'••ti'  much  of  the  trouble  with  calcium 

•<*P" ■     "t  of  Huch  wool.i  with  grease,  might 

fortbcT  make  them  iiuitabic  for  many  jmrposes  for  which 
they  are  otherwise  quite  unituitable',  esijecially  restoring 
to  the  limed  wool  Home  of  the  elaaticitv,  etc.,  which  has 
left  It.— H.  a.  B. 

MfrffriAfd  rrdton  ;  Increasfd  affinity  of  --  -  far  iJi/iMu/Js, 
and  rauAfJi  of  the  name.  \V.  .Minajcff.  Z.  Farl>en-lnd. 
1W)7.  6,  23a- 237,  252—254,  3(«i— 314,  345—347. 
Thw  wwk  in  a  continuation  of  the  quantiUtivc  investiga- 
tion of  the  nanMT  nubjcct  by  Sf:hapf*chn.koff  and  Minaiefl 
(thai  J.,  I9f»3,  W»3  ;  lil04.  <V»4  ;  )!H)5,  272),  and  the  con- 
ch»ioiM  now  •],!■  ujte  of  the  microscoijc  and 

the    Abbi    •  tuH    nupjK»rt    the    inferences 

drawn    {ton  ■.,■    daU.     Turkey    lU-A    was 

cboaen  ■«  »■  :  ,nt  (olour  and  the  skeUhes 

»bow  tha'  •  dejKjMit'd  irregularly  on  the 

amiMtr  ,„  ti„^  ,.^,.  f,f  ty,^  non-mercerised 

«»««on  '  fold*  of  the  twisted  filwc.     Fibre 

iiDww  i[i*t  iric  aubstancc  of  the  xxoD-merccrised 


fibre  is  only  rarely  and  that  of  the  mercerised  one  never 
dyed.  Schweitzer's  reagent  removes  the  dyed  cuticula, 
the  remaining  fibre  being  undyed.  This  also  occurs  in 
the  case  of  the  mercerised  fibre  and  does  not  support  the 
prevailing  opinion  that  in  the  latter  instance,  the  cuticula 
is  absent.  In  the  case  of  mordant  dyeings,  when  the 
conditions  of  dyeing  and  mordanting  are  identical, 
stretched  mercerised  and  non-mercerised  cotton  have 
the  same  appearance  ;  thus  the  quantities  of  mordant 
taken  up  by  etpial  surfaces  in  the  two  cases  must  be  equal. 
Manganese  bronze  dyes  principally  on  the  surface  ;  no 
colour  is  deposited  in  the  canal.  The  appearance  resembles 
that  of  fibres  dyed  with  mordant  dyestuff s.  The  fibre 
walls  of  the  non-mercerised  cotton  are  only  partially  dyed, 
resembling  in  this  respect  the  corresponding  dyeing  with 
Turkey  Red,  whilst  the  walls  of  the  mercerised  fibres  are 
for  the  most  part  quite  evenly  dyeTd.  The  intensity  of 
Iron  Buff  dyeings  is  similar  on  both  mercerised  and  non- 
mercerised  cotton.  The  colour  lake  is  visible  in  the  canals 
of  the  latter  fibres,  whilst  it  is  entirely  absent  from  the 
canals  of  the  mercerised  ones.  Chrome  Yellow  appeared 
dispersed  in  brownish-yellow  and  light  yellow  granules 
over  the  surfaces  of  the  fibres,  these  particles  being  more 
numerous  on  the  non- mercerised  cotton.  The  canals  of 
the  fibres  in  both  cases  contained  brownish-yellow  par- 
ticles. The  Prussian  Blue  lake  appears  entirely  on  the 
surface  as  a  kind  of  colloidal  skin.  Aniline  Black  showed 
the  cuticula  dyed  more  strongly  than  the  fibre  walls  :  no 
difference  in  the  intensity  of  the  dyeing  of  the  mercerised 
and  non-mercerised  fibres  was  observed.  The  canal  walls- 
and  the  cuticula  of  the  fibres  dyed  with  Paranitraniline 
Red  were  distinctly  and  strongly  coloured.  Little  differ- 
ence in  the  intensity  of  the  dyemg  of  non-raercerised  and 
mercerised  cotton  was  observed,  but  this  is  probably  due 
to  the  action  of  the  caustic  soda  solution  of  /3-naphthol  on 
the  non-mercerised  cotton.  The  dyeings  were  uniform, 
resembling  those  obtained  with  substantive  cotton  colours 
in  that  respect.  When  using  the  substantive  cotton 
colours,  it  was  also  observed  that  the  cuticula  is  always 
more  intensely  dyed  than  the  cell  walls  and  that  the  shade 
of  the  dyed  mercerised  fibres  is  always  heavier  than  that 
of  the  non-mercerised.  Sulphur  colours  behave  similar 
to  the  substantive  colours.  When  dyeing  with  basic 
colours,  the  mercerised  fibres  are  seen  to  be  heavier  in 
shade  than  the  non- mercerised,  and  small  particles  are 
visible  in  the  canals  of  the  fibres.  Sketches  of  indigo- 
dyed  fibres  show  that  the  mercerised  cotton  is  more 
heavily  dyed  than  the  non- mercerised. — S.  H.  H. 

Methylene  Blue  ;   Action  of on  cotton  fibre.     J.  O.  W. 

Barratt  and  E.  S.  Edie.     Bio-Chem.  J.,  1907,  2,  443— 

457. 
The  method  of  investigation  followed  consisted  in  leaving 
cotton  wool   for  some   days   in  an  aqueous  solution  of 
Methylene  Blue  and  determining  at  the  end  the  concentra- 
tions of  the  dyestuff  in  the  solution  and  in  the  cotton 

wool.    The  value  of  the  adsorption  constant,  -,  calculated 

on  the  assumption  of  equilibrium  between  adsorbed  and, 

dissolved  substance  according  to   the   relation,    C=aC'-- 

was  found  to  be  0-1,  a  value  considerably  lower  than  the 
usual  range  obtaining  in  adsorption  processes.  The  action 
is  lx;st  interpreted  as  a  mixed  process  of  chemical  com- 
bination and  adsorption,  the  former  being  the  chief 
factor.— E.  F.  A. 

Dye-stuff  solutions  ;    JJehaviuur  of towards  silicic  acid 

and  silicates.  W.  Suida.  Z.  Farben-Ind.,  1907,  6, 
365—367. 
The  author  finds  that  [lure  silicic  acid  dissolves  to  a  con- 
siderable extent  in  solutions  of  basic  dyestuffs.  If  the 
filtered  solution  is  evaporated,  a  sudden  coagulation 
occurs  at  a  certain  concentration,  whereby  the  silicic  acid 
and  dyestuff  are  comhiiicd  together  ;  the  filtrate  from 
th<;  coagulnm  does  not  contain  silicic  acid.  The  same 
])licnomcnon  is  exhibited  hy  a  solution  obtained  by 
washing  with  water  the  jirecijiitatc  furnished  by  adding 
a  solution  of  Magenta  to  a  diluU;  solution  of  water-glass. 
The  precipitate  obtained  by  adding  calcium  chloride  or 
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aluminium  sulphate  to  a  water-glass  solution  also  absorbs 
basic  dyestuffs.  Two  different  preparations  of  the 
precipitate  obtained  by  mixing  solutions  of  Magenta  and 
water-glass  gave,  after  drying  at  100°  C,  colour  base 
(CaoHjr.Na),  65-5  and  66-6 ;  silica  (SiOg),  29-8  and  28-4  ; 
water  (by  difference),  4-7  and  5-0  per  cent,  respectively. 
These  precipitates  are  sparingly  soluble  in  water  and,  on 
solution,  lose  silicic  acii  Alcohol  extracts  only  the 
colour  base. — J.  C.  C. 

Sulphide  dyestufis ;    Printing  of .     K.  Wander.     Z. 

Farben-Ind.,  1907,  6,  367—368. 
The  use  of  large  quantities  of  caustic  alkali  in  printing 
sulphide  dyestuffs  can  be  avoided  b}'  adding  rape  oil  to 
the  latter,  whereby  the  shade  produced  becomes  fuller 
and  brighter,  and  the  small  amount  of  alkali  necessary 
does  not  mercerise  the  fabric.  In  applying  the  process, 
the  dyestuff  must  be  mixed  with  the  thickening  material, 
the  reducing  agent  (hydrosulphite  or  its  formaldehyde 
compound)  added,  then  the  alkali,  and  finally  the  whole 
is  warmed  to  45 — 50°  C.  for  15  minutes.  The'  addition  of 
potassium  sulphite  has  also  a  beneficial  effect. — J.  C.  C. 

Lactic  acid  in  lactates  ;  Determination  of .     J.  Paessler. 

See  XXIII. 

Patents. 

WiUow  hark  and  other  hast  containing  material ;    Process 

for  the  treatment  of •  in  order  to  produce  long  fibres 

suitable  for  spinning.  L.  von  Ordody  and  Westdeutsche 
Thomasphosphat-Werke,  Berlin.  Eng.  Pat.  23,555, 
Oct.  23,  1906. 

See  Fr.  Pat.  370,511  of  1906  ;  this  J.,  1907,  252.— T.  F.  B. 

Willow  bark  and  other  bast  containing  material ;  Apparatus 

for  the  treatment  of in  order  to  produce  long  fibres 

suitable  for  spinning.  L.  von  Ordody  and  Westdeutsche 
Thomasphosphat-Werke,  Berlin.  Eng.  Pat.  23,556, 
Oct.  23,  1906. 

See  Fr.  Pat.  370,512  of  1906  ;  this  J.,  1907,  253.— T.  F.  B. 

Juie  ;   Process  of  treating  fibres  of .     T.  E.  Schiefner, 

Berlin.     Eng.  Pat.  23,761,  Oct.  25,  1906. 

See  Fr.  Pat.  371,033  of  1906  ;  this  J.,  1907,  253.— T.  F.  B. 

Textile  fibres  from  certain  plants  ;    Process  of  procuring 

.     L.    W.    Goold,    Birmingham,     From   The   Jute 

and  Hemp  Manufacturing  Co.,  Ltd.,  iJudapcst,  Hungary. 
Eng.  Pat.  10,083,  May  1,  1907. 

The  stalks  of  various  plants  gi'owing  in  marshy  regions 
such  as  Typha  latifolia,  Scirpus  lacustris,  etc.,  are  made 
into  bundles  and  packed  into  a  boiler  where  they  are 
treated  with  water  under  a  steam  pressure  of  \\ — 3  atmo- 
spheres, after  removal  of  the  air  by  steam  or  a  vacuum. 
This  operation  lasts  two  hours,  after  which  the  softened 
stalks  are  crushed  between  rollers,  being  sprayed  with 
water  during  the  operation,  in  order  to  remove  the  short 
loose  fibres.  Scrapers  are  fitted  to  prevent  the  fibres 
from  sticking  to  the  rollers,  and  the  latter  are  oiled  with 
the  same  object.  The  strips  of  long  fibres  are  removed 
from  the  crushing  machine  on  endless  belts  and  pass 
between  steam-heated  drying  rollers  and  when  sufficiently 
dry  are  passed  into  a  beating  machine  which  removes  the 
short  fibres,  woody  particles,  and  other  impurities. 

—A.  B.  S. 

Artificial  hair  from  gelatin  ;   Manufacture  of  — — .     L.  E. 

Jannin.     First  Addition,   dated  Jvinc  6,    1907,   to  Fr. 

Pat.  342,112,  April  1,  1904  (this  J.,  1904,  899). 
The  characteristic  features  of  the  present  additional 
patent  are  : — (1),  The  proportion  of  glycerin  in  the  gelatin 
syrup  is  reduced  from  100  grms.  to  20  grms.  for  each 
1000  grms.  of  gelatin  ;  (2),  the  spun  thread  is  i)assed 
through  an  additional  tanning  bath  (e.g.,  formalin  solution) ; 
(3),  if  the  product  is  to  be  used  for  stuffing  purposes,  it  is 
dried  in  the  loose  state  so  as  to  enable  it  to  curl  like  natural 
hair  ;  (4),  if  it  is  to  be  used  for  brusli  making,  tiic  product 
is  dried  under  tension  in  order  that  it  may  develop  both 
straightneas  and  stillness. — P.  F.  C 


Artificial  textile   fibres  ;     Manufacture  of   .     Verein. 

Glanzstoff  Fabriken  A.-G.     Fr.  Pat.  379,935,  July  15, 

1907.     Under  Int.  Conv.,  Aug.  3,  1906. 
See  Eng.  Pat.  16,495  of  1907  ;  this  J.,  1907,  1004.— T.  F.  B. 

Washing  and  scouring  or  similarly  treating  textile  fabrics 

Machines  for  ■ .     J.  S.  Ainley,  Huddersfield,  Yorks. 

Eng.  Pat.  25,248,  Nov.  9,  1906. ' 

In  order  to  prevenf  the  creasing  of  the  fabric  by  "the 
slipping  or  momentary  holding  of  the  squeezing  rollers, 
each  roller  is  provided  with  an  endless  apron  of  some 
suitable  material,  which  is  turned  by  two  other  rollers, 
one  being  situated  at  the  front  and  the  other  at  the  rear 
of  the  squeezing  device.  These  aprons,  arranged  so  £is 
to  travel  at  the  desired  rate,  carry  and  protect  the  fabric 
whilst  it  is  in  the  nip  of  the  squeezing  rollers. — P.  F.  C. 

Treating  and  degumming  porous  and  fibrous  substances 

Process  for .     G.  D.  Burton,  Boston,  Mass.     U.S. 

Pat.  870,157,  Nov.  5,  1907. 

The  material  is  immersed  in  a  hot  solution  of  a  suitable 
softening  acid,  then  passed  between  pressure  rollers,  and 
finally  washed  in  a  suitable  medium  such  as  a  warm 
aqueous  solution  of  oxalic  acid  and  castile  soap. — A.  B.  S. 

Washing,  bleaching  and  dyeing  combed  wool ;   Machine  for 

mechanically .     A.  \anzeveren.     Fr.  Pat.  379,299, 

Mar.  29,  1907. 
This  machine  consists  essentially  of  two  tanks  which  are 
placed  in  communication  with  each  other  and  also  with  n 
centrifugal  pump.  The  dye-solution,  etc.,  is  prepared  in 
one  of  the  tanks  and  is  then  transferred  by  means  of  the 
pump  into  the  other.  This  second  tank  is  provided  with 
a  perforated  false  bottom  on  which  the  bobbins  of  combed 
wool  have  been  suitably  arranged.  As  soon  as  the  wool 
has  acquired  the  desired  depth  of  shade,  the  dye-solution 
is  pumped  back  into  the  storage  tank. — P.  F.  C. 

Dyeing  and  bleaching  of  textile  materials  ;    Process  and 

apparatus  for  the  .     A.   Holle  und  Co.     Fr.  Pat. 

379,694,   July   6,    1907.     Under   Int.    Conv.,   May   25, 
1907. 

Dyeing  machines  in  which  the  liquid  is  alternately 
aspirated  and  forced  tlu-ough  the  textile  material  by  means 
of  a  pump,  suffer  from  the  defect  that  the  liquid  passes 
through  the  material  during  the  aspiration  much  less 
readily  than  when  it  is  forced  through,  and  especially  is 
this  the  case  where  the  material  is  placed  in  two  connected 
vessels  and  the  liquid  pumped  from  one  to  the  other,  the 
slow  aspiration  from  the  one  vessel  hindering  the  impreg- 
nation of  the  material  in  tke  other.  It  is  proposed  to 
avoid  this  difficulty  by  means  of  check  valves  so  placed 
that  they  open  during  the  aspiration  and  allow  a  portion 
of  liquid  to  pass  direct  to  the  pump,  without  passing 
through  the  material.  When  the  pumj)  is  being  used  to 
force  the  liquid  through  the  material,  these  valves  close, 
and  the  whole  of  the  liquid  has  to  pass  through  the 
material. — A.  B.  S. 

Dyeing  furs,  feathers,  or  the  like.     A.  G.  Bloxam,  I^ondon. 

From  Act.-Ges.  f.  Anilinfabr.,  Berlin.     Eng.  Pat.  4614, 

Feb.  25,  1907. 
See  Fr.  Pat.  375,085  of  1907  ;  this  J.,  1907,  870.— T.  F.  B. 

Dyeing  unth  the  jigger.     W.  Peters,  Diisseldorf,  Germany. 
Eng.   Pat.    7099,   March   25,    l'.K>7. 

SEEFr.  Pat.  376,146of  1907  ;  this  J.,  11KI7.  l(K.t«.— T.  F.  B. 

Yarn-cops  ;    Apparatus  for  dyeing .     .).  K.  KoberUs, 

Assignor  to  J.  C.  Nowell,  New  liedford,  Miihs.  U.S. 
Pat.  868,699,  Oct.  22,  1907. 
Claim  Ls  made  for  a  machine  for  dyeing  yarn-coiw  cen- 
sisting  of  a  closed  vessel  in  the  sliajK-  of  an  mvcrted 
truncated  cone  in  which  a  conical  cop  lit*  so  as  to  leave 
spaces  above  and  below.  These  spacew  an-  connected 
with  the  dye-circulating  apjwiratus,  and  the  liquid  a 
forced  through  the  material  in  a  downward  direction. 
A  jJcrforHted  inverted  cone  is  jilaccd  in  the  centre  of  the 
cop  to  aid  the  i^'nctration  of  the  dye-liquor. — A.  B.  S. 
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F~"-  '■ ^".nds  for  use  in  Turkeif  red  dyeing  ;    Process 

ing .     A.     Sohmitz.     First     Addition, 

.  .    y  27,  1907.  to  Fr.  Pat.  37G.555,  April  9,  1907. 

Sbb  Eng.  Pat.  11,903  of  1907  ;  thi.-^  J.,  1907.  904.— T.F.B. 

StUpftidf   d>/fstiiffg  :     Pnpiiraiions   of ,    and   process 

for  dyeing  trith  sulphide  dye^luffs.  Badische  Anilin 
und  Soda  Fabrik.  Fr.  Pat.  379  584,  June  3,  1907. 
Under  Int.  Conv.,  Jan.  4.   1907.* 

See  Eng.  Pat.  12,219  of  1907  ;  this  J.,  1907,  964.— T.  F.  B. 

Fabrics  ;    Process  for  impregnating .     Kraemer  iind 

Van  Ekberg  Ges.m.b.H.  Fr.  Pat.  379,589,  June  5, 
1907. 

Skk  Eng.  Pat.  11,928  of  1907  ;  this  J.,  1907, 1046.— T.  F.  B 

Uydrosulphite  preparation  ;   Manufacture  of  a  stable . 

O.  Inxrav,  London.  From  Society  of  Chemical  Industry 
in  Basle,  Switzerland.  Eng.  Pat.  7149,  March  25, 
1907. 

See  Fr.  Pat.  376,206  of  1907  ;  this  J.,  1907,  1007.— T.F.B. 

Hydrosulphite   mixture  ;    Stable  dry .     A.    Rincken- 

bereer.  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  869,655. 
Oct.  29,   1907. 

See  Eng.  Pat.  26,380  of  1905  ;  this  J.,  1906,  847.— T.  F.  B. 

Finish  for  use  in  dressing  fabrics  ;   Manufacture  of  a . 

A-  G.  Bloxam,  London.  From  Soc.  Anon,  des  Usines 
Remy,  Wygmael-lez-Louyain,  Belgium.  Eng.  Pat. 
7150,'  Mar.  25,  1907. 

The  finish  is  prepared  as  follows  : — (A)  9  parts  of  pure 
alkaline  rice  starch  powder  are  mixed  with  one  part  of 
borax  and  1-4  parts  of  boric  acid.  (B)  One  part  of 
monobaiiic  ammonium  phosphate  is  mixed  in  a  crusher 
with  two  parts  of  tribasic  ammonium  phosphate,  and  the 
vbole  reduced  to  a  fine  powder.  (C)  Aji  intimate  mixture 
in  fine  powder  is  made  of  9  parts  of  ammonium  sulphate 
and  5  parts  of  "  extra  white "  talc.  The  three  con- 
stituents A,  B  and  C,  are  mixed  in  a  suitable  apparatus 
in  the  proportion  of  4  parts  of  A,  1  part  of  B  and  2  parts 
of  C.  Fifteen  parts  of  this  mixture  are  mixed  with 
100  part«  of  clean  water  and  heated  to  50°  C,  and  then 
naed  for  rough  starching.  The  textile  material  is  removed 
from  the  bath  and  wrung  out.  The  bath  is  then  heated 
to  produce  "  boiled  starch,"  the  fabric  being  starched 
again  and  finally  ironed  whilst  slightly  damp.  The  mono- 
M«ic  phosphate  Ls  u.sed  to  preyent  the  loss  of  ammonia 
fat)m  tne  triba-i^ic  phosphate  on  ironing,  whilst  the  latter 
render*  the  textile  material  non-inflammable. — A.  B.  S. 

Finishing,  sizing  and  other  purposes  ;  Preparation  for . 

P.  C.  D.  Ca«tle.  Fr.  Pat.  379,476,  July  2,  1907. 
The  |ire[)sration  consists  of  a  mixture  of  gum'tragasol 
with  from  one  to  nine  per  cent,  of  glycerin,  and  it  may 
either  be  u.»od  alone  or  in  combination  with  other  finishing 
Aod  nixing  iireparation.s.  The  glycerin  is  incorporated 
with  the  gum  traga»ol  during  the  extraction  of  the  latter 
•abtUnce.— P.  F.  C. 


VI.-COLOURING    WOOD,    PAPER, 
LEATHER,    &c. 

Patents. 

//<-•'.    '»wi-.   'iii'l  hair  ;    Ihjr.intj  and  secreting .     C. 

•o«J    H    Prhard,    ParLn.     Kng.    Pat.    13,938,   June    17, 
IW>7.     Under  Int.  Conv.,  Aug.  8,  HK)tt. 

.See  Addition,  of  Aug.  8,  1906,  to  Fr.  Pat.  355,121  of  1905  : 
thm  J.,  ltK)7.  93.— f,  F.  B. 

Paper:    Machint  for  marbling .     J.    \V,    N'ewbery. 

Fr.  Pat.  379,r,y3.  June  6,   1907. 
The   machine  coTnfiriM>>t   an  annular  tank  containing  a 
•olatmn     '  •'      i,|{p    ^n^j  ^  carriaf^e,   in  which  i.s 

■''*?°''  "r.  which  travels  round  the  tank. 

A  datr  ;  ,  .        .  ^;,a  bru*h  arc  mounted  ho  that  they 


travel  jnst  in  advance  of  the  paper,  and  scatter  a  suitable 
colour  on  to  the  surface  of  the  size.  As  the  carriage 
travels  round,  the  paper  is  unwound,  passes  below  a  roller 
and  in  contact  with  the  size  in  the  annular  tank,  and 
takes  up  the  colour  on  the  surface  of  the  size.  It  next 
passes  between  squeezing  rollers  and  in  contact  with  a 
scraper,  in  order  to  remove  excess  of  size,  then  through 
a  drying  chamber,  angl  is  afterwards  wound  on  another 
roller.  '  The  rollers  and  the  drying  chamber  are  mounted 
on  the  travelling  carriage.  The  excess  of  size  removed 
from  the  paper  falls  into  a  receptacle,  from  which  it  is 
pumped  back  into  the  annular  tank,  in  which  the  size 
is  maintained  at  a  constant  level. — A.  S. 


VII.— ACIDS,    ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Gold ;    Action  of  sodium  and  barium  dioxides  on . 

F.   Meyer.     Compt.  rend.,  1907,   145,   805—807. 

By  the  action  of  fused  sodium  peroxide  on  precipitated 
gold,  sodium  aurate  is  produced,  and  in  a  similar  manner, 
though  less  readily,  barium  peroxide  and  gold  yield 
barium  aurate.  Alkaline -earth  aurates  were  prepared 
from  sodium  aurate,  and  potassium  aurate  from  barium 
aurate,  by  double  decomposition.  These  salts,  when 
anhydrous,  have  the  composition,  A2(Au02)2  and 
B(Au02)2.  where  A  and  B  represent  an  alkali  and  an 
alkaline-earth  metal  respectively.  Auric  acid,  prepared 
from  sodium  aurate  was  found  to  have  the  constitution, 
Au202(OH)2,2H20.  Solutions  of  the  aurates  decompose 
under  the  action  of  heat  and  light,  but  the  dark  violet 
substance  formed  is  not  gold,  as  stated  by  Fremy,  but 
aurous  oxide,  AU2O,  which  is  soluble  in  hydrochloric 
acid. — A.  S. 

Continuous  or  alternating  current  for  heating  air  or  fused 

masses  ;   Relative  value  of .     H.  Lee  and  A.  Beyer 

See  VII. 


Tungstic  acid  ;    Electrolytic  reduction  of  — 
See  XIA. 

Patents. 


H.  Leiser. 


Sulphurous  gases  from  pyrites  burners  ;  Process  for  purify- 
ing   the .     Direction    der    Tentelcwschen    Chem. 

Fabrik.     Fr.  Pat.  379,565,  May  17,  1907. 

See  Eng.  Pat.  12,213  of  1907  ;  this  J.,  1907,  1138.— T.F.B. 

Arsenic  ,•  Effecting  the  removal  of from  liquids  and 

gases.  G.  W.  Johnson,  London.  From  Chem.  Fabr. 
Griesheim-Elektron,  Frankfort  on  Maine,  Germany. 
Eng.  Pat.  3435,  Feb.  12,  1907. 

See  Addition  of  Feb.  18,  1907,  to  Fr.  Pat.  376,931  of  1907  ; 
this  J.,  1907,  1047.— T.  F.  B. 

Kieselguhr  ;  Bleaching .     W.  Thomson,  Manchester, 

and  J.  Barr,  Dinting.     Eng.  Pat.  5379,  March  6,  1907. 
See  Fr.  Pat.  377,086  of  1907  ;  this  J.,  1907, 1047.— T.  F.  B. 

Compounds  of  oxygen  and  nitrogen  ;  Process  for  producing 

.     A.   Neuburger  and  Westdcutsche  Thomasphos- 

pha^twerke,  Berlin.     Eng.  Pat.  9939,  April  29,  1907. 

See  Fr.  Pat.  377,199  of  1907  ;  this  J.,  1907, 1054.— T.F.B. 

Nitrogen  peroxide  ;  Method  of  u;orkiny  comfjuslion  motors 

to   obtain .     F.    Hiiusser.     First   Addition,    dated 

June  17,  1907,  to  Fr.  Pat.  366,604,  May  26,  1906.  Under 
Int.  Conv.,  July  2,  1906. 

See  Eng.  Pat.  13,989  of  1907  ;  this  J.,  1907, 1138.— T.  F.  B. 

IlydrosiUphites  ;     Manufacture  of  stable  anhydrous . 

J.  Y.  Johnson,  London.  From  l}adi.sche  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  (iermany,  Eng. 
Pat.  10,771,  May  8,  1907. 

See  Addition  of  .May  6,  1907,  to  Fr.  Pat.  354,273  of  1905 ; 
this  J.,  1907,  1091.— T.  F.  B.  ^^     ' 
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Hydrogen    peroxide ';  Process    of    producing .         R. 

Wolffenstein,  Berlin.     U.S.  Pat.  870,148,  Nov.  5, 1907. 
SEEFr.  Pat.  367,199  of  1906  ;  this  J.,  1906, 1117.— T.  F.  B. 

Barium    oxide ;     Process     for     producing     porous     . 

H.  Schulze,  Bernburg,  Germany.       U.S.  Pat.  870,691, 
Nov.  12,  1907. 

See  Fr.  Pat.  335,677  of  1903  ;  this  J.,  1904,  253.— T.  F.  B. 

Alumina  ;  Process  for  the  preparation  of  pure .       H. 

Arsandaux.  First  Addition,  dated  Aug.  31,  1906  to 
Fr.  Pat.  361,766,  Sept.  13,  1905  (this  J.,  1906,  1146). 
The  sodium  carbonate  and  milk  of  lime  which,  according 
to  the  original  patent,  are  added  to  the  lyes  of  sodium 
aluminate,  are  replaced,  according  to  the  present  addition, 
by  a  mixture  of  sodium  carbonate  and  some  salt  of  calcium, 
such  as  the  phosphate  or  chloride.  By  this  means, 
calcium  carbonate  is  formed  in  the  solution,  in  the  nascent 
state,  and  separates  the  silica  from  the  solution  by  causing 
the  formation  of  calcium  silicoaluminate. — W.  C.  H. 

Gas  producer,  etc.     Eng.  Pat.  342a.     See  II. 
Furnace,  etc.     Fr.  Pat.  379,437.     See  XIA. 


VIIL— GLASS,  POTTERY,  AND   ENAMELS. 

Patent. 

Glass  ,•  Process   and   apparatus  for   making   mndow  and 

sheet .     C.  Menzel.     First  Addition,  dated  June  14 

1907,  to  Fr.  Pat.  369,708,  Sept.  14,  1906.     Under  Int. 
Conv.,  AprU  10,  1907. 

See  Eng.  Pat.  14,587  of  1907  ;  this  J.,  1907,  1199.— T.F.B. 

IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Clay  analysis  :  Examination  of  the  residue  left  after 
volatilisation  of  the  separated  silica  ivith  hydrofluoric 
and  sulphuric  acids.  I.  W.  R.  Bloor.  J.  Amer.  Chem. 
Soc,  1907,  29,  1603—1606. 

The  residue  left  after  volatilising  the  separated  silica  with 
hydrofluoric  and  sulphuric  acids  in  clay  analysis,  does 
not  consist  of  iron  and  aluminium  oxides  only,  as  is 
generally  assumed.  Analysis  of  a  number  of  such  residues 
showed  that  they  contained,  on  the  average,  Fe203,  AI2O3, 
57-36;  CaO,  21-48;  and  MgO,  14-05  per  cent.  Unless 
extreme  accuracy  is  required,  however,  this  source  of 
error  may  be  neglected.  The  author  has  also  made 
exj^eriments  to  find  if  the  presence  of  oxides  other  than 
those  of  iron  and  aluminium  is  due  to  the  evaporation 
of  the  solution  of  the  melt  in  a  porcelain  dish,  but  has 
not  yet  obtained  conclusive  results. — L.  E. 

Cements ;  Hydration  of .     C. '  Montemartini.      L'Ind. 

Chimica,    1907,   7,    169—174.    "Chem.   Zentr.,    1907,   2, 

1713. 
The  author  has  studied  the  action  of  ^aqueous  vapour 
or  steam  on  cement.  In  an  atmosphere  saturated 
with  moisture,  cement  at  first  rapidly  increases  in 
weight,  then  after  some  days,  the  weight  remains 
almost  constant,  this  second  period  being  of  short 
duration,  especially  if  the  initial  increase  of  weight  was 
large.  After  the  period  in  Avhich  the  weight  remains 
constant,  there  is  a  period  in  which  increases  and  decreases 
in  weight  alternate,  with  a  final  preponderance  of  the 
former.  This  behaviour  is  especially  characteristic  of 
quick-setting  cements.  During  the  final  period,  the 
cement  passes  from  the  pulverulent  to  the  spongy  con- 
dition, and  then  changes,  with  an  increase  of  volume, 
into  a  mass  of  doughy  consistence.  Stirring  accelerates 
the  increase  of  weight  during  the  first  period,  but  later, 
has  a  contrary  effect.  Cements  kept  under  water  behave 
in  an  analogous  manner.  In  the  second  and  third  j)eriods 
mentioned  above,  carbon  dioxide  plays  an  important  part  ; 


experiments  showed  that  it  is  responsible  for  two-thirds  of 
the  total  absorption.  With  cement  exposed  to  the  action 
of  aqueous  vapour  free  from  carbon  dioxide,  the  increase  of 
weight  in  690  days  was  much  less  than  the  increase 
observed  in  one-third  of  this  time  in  an  atmosphere  con- 
taining carbon  dioxide.  The  author  distinguishes  the 
water  absorbed  by  the  cement  as  "  labile  water  "  which 
can  be  removed  in  vacuo  over  sulphuric  acid,  and  "  firmly 
combined  water,"  which  is  expelled  only  at  a  high  tem- 
perature. The  amount  of  water  removed  from  cements 
kept  over  sulphuric  acid  in  vacuo  is  greater  than  that 
expelled  by  heating  at  100°  C,  or,  frequentlv  even  at 
212^  C— A.  S. 


Patents. 

Stones  •  Process  and  apparatus  for  manufacturing  artificial 

.      B.   Alexander- Katz,   Gorlitz,   Germany.      Eng. 

Pat.  10,532,  May  6,  1907.     Under  Int.  Conv.,  Mav  5. 
1906. 

This  is  a  process  of  manufacturing  artificial  stone  from 
fibrous  material,  such  as  asbestos,  and  hydraulic  agents. 
The  composition,  mixed  with  a  little  water,  fiows  into  a 
moulding  box,  composed  of  a  bottomless  frame,  beneath 
which  is  situated  an  endless  filtering  cloth  moving  over 
guide-rollers.  The  drive  of  the  filtering  cloth  is  so 
arranged  that  the  latter  comes  to  a  standstill  at  the 
moment  when  the  frame  of  the  moulding  box  is  brought 
into  intimate  contact  with  the  cloth.  At  the  same  time 
a  vacuum  is  produced  under  the  cloth,  thus  drawing  oflE 
by  suction  the  liquid  contained  by  the  mixture  inside 
the  moulding  box.  The  composition,  thus  freed  from 
water,  can  be  felted  and  moulded.  After  this  the  moulding 
box  is  moved  upwards,  and  the  filtering  cloth  is  released 
and  moved  on,  carrying  the  ready  moulded  stone. — O.  R. 

Stone,  artificial,  and  concrete  ;     Process  for  making 

F.  S.  Lamson,  Assignor  to  Cosmos  Construction  Co. 
Washington,  D.C.  U.S.  Pat.  870,370,  Nov.  5,  1907. 
Artificial  stone  is  made  by  mixing  the  cement,  sand 
water,  etc.,  at  a  temperature  of  about  39°  F.  The  mixture 
is  kept  under  compression  until  it  has  set,  the  temperature 
being  at  the  same  time  decreased  to  32°  F.,  or  lower, 
whereby  the  expansion  of  the  water  in  falling  througl: 
this  range  of  temperature  is  caused  to  increase  the  com 
press  ion. — A.  G.  L. 

Wood  ;     Product  for  replacing ,  and  process  for  pre 

paring  it.     F.  Schnell,  G.  W.  Mayer,  and  E.  Hartwich 
Fr.  Pat.  379,609,  Sept.  12,  1906. 

See  U.S.  Pat.  848,133  of  1907  ;  this  J.,  1907,  529.— T.  F.  B 

[Heat]  Insulating  material  or  insulating  mortar  for  building 

and  otiier  purposes  ;     Process  of  manufacture  of , 

Wunner'sche      Bitumen- Werke,    G.m.b.H.      Fr.      Pat 
379,359,  June  22,  1907. 

This  heat-insulating  material  is  made  by  emulsifying  a 
mixture  of  piteh  and  heavy  oils,  to  which  '  soluble  glass  '' 
and  suitable  filling  materials  have  been  added,  by  means 
of  alkalis,  such  as  sodium  carbonate,  and  then  oxidising 
the  product  by  means  of  barium  j)eroxide  or  other  similar 
compounds. — W.  C.  H. 

Cements  ;    [Regulating  tlie  setting  of\  Portland  and  like . 

H.     Kelway-Bamber,     CYoydon.     Eng.     Pat.     23,450, 
Oct.  22,   1906. 

Water  in  the  form  of  fine  spray  or  drojis  is  supplied  under 
pressure  to  the  cement  in  a  tube-mill  or  other  suitable 
appliance  in  which  it  is  being  ground,  or  re-ground.  By 
using  a  definite  quantity  of  water  to  a  known  quantity  of 
cement,  the  latter  becomes  cooled  (if  hot)  and  hydrated. 
The  cement  in  consetjuence  becomes  slower  setting  and 
more  regular  in  it«  properties. — O.  R. 

Cement  kilns  and  process  of  burning  cement  therein.    C  .\. 

Mateham,    Allentown,    Pa.,    U.S.A.     Eng.    Pat.    2131, 

Jan.  28,  1907. 
See  U.S.  Pats.  842,848  and  847.257  of  1907  ;  this  J.,  11)07, 
410  and  470.— T.  F.  B. 
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Lime  and  eemrnt :  Process  and  apparatus  for  submitting 

to  Ihf  action  of  steam.     M.   Davidsen.     Fr.   Pat. 

379.621,  June  22.  IWT. 

Thi  lime  or  cement  to  be  treated  first  passes  tluough  a 
horizontal  cylinder,  along  which  it  is  moved  by  blades 
lixed  to  two  parallel,  longitudinal,  rotating  shafts. 
In  this  cylinder  the  material  is  heated  by  means  of  gaseous 
productii  of  combustion  to  a  temperature  at  which  steam 
will  not  condense  on  it.  The  material  then  falls  through 
•  shoot  on  to  a  horizontal  screw-conveyor,  which  transfers 
it  to  a  second  horizontal  cylinder,  provided  with  curved 
bladeci  in  its  interior.  This  cylinder  may  be  rotated,  in 
which  case  the  blades  remain  stationary  ;  or  else  the 
cylinder  may  be  tixed.  and  the  blades  rotated.  Steam  is 
supplied  to  this  cylinder  at  the  end  nearest  the  first 
cylinder  ;  the  cvlinder  may  be  externally  heated,  or  it 
may  be  covered  with  non-conducting  material.  The 
cylinder  also  contains  balls  which  serve  to  powder  the 
material,  which  is  finally  discharged  through  openings  in 
the  further  end  of  the  cylinder. — A.  G.  L. 

Slag-cement  ;     Process  of  making .     Latin  Countries 

dement  Co..  Ltd.     Fr.  Pat.  379.718,  July  8,  1907. 

Milk  of  lime  and  a  solution  containing  a  salt  of  a  metal 
of  the  alkaline-earth  group  (e.g.,  magnesium  sulphate), 
or  of  the  earth  group,  are  simultaneously  but  separately 
added  to  the  liquid  blast-furnace  slag,  in  such  quantity 
that  the  water  introduced  evaporates  at  once. — A.  G.  L. 


X.— METALLURGY. 

Standards  and  definitions  adopted  by  the  Institution  of 
Mining  and  Metallurgy.  Inst.  Min.  and  Met,  Bull. 
No.  3»,  1907,  13—17. 

The    following    definitions    have    been    adopted    by    the 
Institution :  — 

( 1 )  The  word  "  ton  "  shall  represent  a  weight  of  2000  lb. 
aroirdupois  (29,lt)<i-6  oz.  troy).  Note. — It  is  advisable 
to  abandon  the  uj»e  of  the  terms  hundredweights  and 
quartent,  and  to  expre8.s  fractions  of  a  ton  in  pounds  or 
in  decimals  of  a  ton. 

(2)  The  term  "  minen>'  inch  "  shall  represent  a  flow 
of  1-5  cub.  ft.  of  water  per  minute  ;  and  the  term  "  sluice 
bead  "  shall  represent  a  tlow  of  60  cub.  ft.  of  water  per 
minute.  Svtt. — It  is  advisable  to  abandon  the  use  of 
both  termit,  ao  being  merely  of  lo<al  usage,  in  favour  of 
definite  exi>re»«ion  of  the  tiow  of  water  per  minute,  or 
per  itecond.  m  cub.  ft.  or  in  galloas. 

(3)  The  word  "'  gallon  "  shall  represent  the  Imperial 
gallon  meaiiurc  of  10  lb.  of  water. 

(4)  Temperatures  tthall  be  expreatted  in  degrees  Centi- 
gnule. 

(5)  Hctumn  of  gold  and  «ilver  shall  be  expressed  in 
term.*   of  fine  golU  and  line  nilver  ri-npectively,   not  as 

,     on." 

'  old  contentit  of  ore*,  etc.,  determined  by  assay, 
of.  .       •   ■  : .  r«-*cd  in  niom^y  value**  an  well  as  in  weights  ; 
»f  ■  'onnectjon   the    value  shall    Ix;   taken  (as  a 

c  •  .......      n\.    H.'»    hhillings,    or    $20.07    U.8. 

c-  of  linf  gold. 

'  '■  1.  M.  .M.  .Standard  Laboratory 
(kfteiM      k»  iitU-ii(k-d  for  um-  in  making  grading  tests  and 
for  th*  rorrwlaiton  of  wn-emi  uhcd  in  commercial  or  other 
•'  "'l«r  than  the  I.  M.  .M.  .Standards 

Urn  of  ajicrturt*  should  Ijc  given 
''   that   fomi»ari.sonji    may    U; 
rilj«d  simply  by  the  nunilx:r 
will  U:  undf-rt-tood  that  the 
.  t,  i.-ferftd  to.     The  number  of  sizes 
r«-.-n  rrdiKfd   to  a  minimum,   oh   it  is 
ive    rcfiiM-mcnUi    in    grading 
•  '•   1.   M.   ,M.   Standards   will 
.    ...' nt*   of   the   lal>orat^iry.     In 

It  w  «Je».irabU-  to  nUte  whether 
■  ■•tn  l*en  employed. 


Table. — /.  M.  M.  Standard  Laboratory  Screens. 


II.  — 


of  rr**^^ 
I 

»' 

di^ir» 


Mesh  or 

apertures 

Screening 

per  linear 

Biametei 

of  wire. 

Aperture. 

area. 

inch. 

in. 

mm. 

in. 

mm. 

per  cent. 

5 

0-1 

2-540 

0-1 

2-640 

26-00 

8 

0-063 

1-600 

0-062 

1-674 

24-60 

10 

0-05 

1-270 

0-05 

1-270 

25-00 

12 

0-0417 

1-059 

0-0416 

1-056 

24-92 

16 

0-0313 

0-796 

0-0312 

0-792 

24-92 

20 

0-025 

0-635 

0-025 

0-636 

26-00 

30 

0-0167 

0-424 

0-0166 

0-421 

24-80 

40 

0-0125 

0-317 

0-0125 

0-317 

25-00 

50 

0-01 

0-254 

0-01 

0-264 

25-00 

60 

0-0083 

0-211 

0-0083 

0-211 

24-80 

70 

0-0071 

0-180 

0-0071 

0-180 

24-70 

80 

0-0063 

0-160 

0-0062 

0-157 

24-60 

90 

0-0055 

0-139 

0-0055 

0-139 

24-50 

100 

0-005 

0-127 

0-005 

0-127 

25-00 

120 

0-0041 

0-104 

0-0042 

0-107 

25-40 

150 

0-0033 

0-084 

0-0033 

0-084 

24-60 

200 

0-0025 

0-063 

0-0025 

0-063 

26-00 

Note. — Whilst  absolute  accuracy  to  the  fourth  place  of  dccimalB 
of  an  inch  is  impracticable  in  the  manufacture  of  wire  cloth,  a 
sufflciently  close  approximation  to  the  above  standards  is 
attainable.  The  adoption  of  a  screening  area  of  25%  necessitat- 
ing equality  of  size  of  wire  and  aperture,  secures  perfect  inter- 
locking and  consequent  permanence  of  aperture.  Some  of  the 
finer  mesh  screens  can  only  be_woven  in  what  is^known  as 
"  twilled." 

With  a  view  to  securing  the^'greatest  uniformity  in  the 
drawing  of  the  wire  and  the  manufacture  of  the  standard 
screens,  Messrs. ^N.  Greening  and  Sons,  Ltd.,  of  Warrington, 
have  agreed  to  manufacture  a  certain  quantity  of  each 
of  the  standard  sizes  to  a  width  of  8  in.  at  one  operation, 
and  these  will  be  supplied  by  them  direct,  by  their  agents 
abroad,  or  by  dealers  in  laboratory  supplies.  Sizes  5, 
8,  10,  12,  16,  20,  30,  40  and  50  of  these  screens  are  now 
ready  in  8  in.  squares,  and  may  be  obtained  in  made-up 
"  nests  "  by  the  end  of  November.  The  manufacture 
of  the  remaining  sizes  is  being  pressed  forward  with  the 
least  possible  delay. 

Copper  ;    Roasting  and  extraction  of from  pyrites 

without    chloridising     roasting.     K.     Mill  berg.     Chem.- 
Zeit.,  1907,  31,  1143—1145. 

The  process  consists  in  the  conversion  of  insoluble  copper 
compounds  into  the  soluble  sulphate  by  treatment  of 
the  roasted  ore  with  ferric  sulphate  at  a  temperature  of 
450—500°  C.  The  ore  itself  should  be  roasted  at  550— 
600°  C.  If  skilled  workmen  are  available,  the  requisite 
quantity  of  ferric  sulphate  may  be  added  in  the  original 
roasting  to  the  ore  whilst  the  latter  lies  on  the  lower 
stages  of  a  Maletra  or  Herreshoff  furnace.  If  this  is  not 
the  case,  the  roasted  ore  is  sieved  through  a  2 — 3  mm. 
mesh  sieve,  and  is  then  mixed  with  3 — 5  per  cent,  of 
chamber  acid  previously  diluted  with  its  own  weight  of 
water.  After  12  hours  the  dry  mixture  is  heated  for 
3  hours  in  a  muffle  furnace  at  a  temperature  not  exceeding 
500°  C.     The  reactions  which  tako^lace  are  as  follows  : — 

CuS  -I-  Fc2(S04)3  =  CuSOi  +  S  -f  2FeS04. 

3CU2O  -I-  4Fe2(S04)3  =  6CUSO4  -I-  6FeSU4  -I-  FejOs. 

CU2S  -h  2Fe2{S04)3  =  2CU8O4  -1-  S  -I-  4FeS04. 

The  temperature  is  then  raised  somewhat  for  another 
two  hours,  so  as  to  decompose  as  much  as  possible  of  the 
excess  of  ferric  sulphate.  The  roasted  ore  is  then  leached 
with  water  to  which  sulphuric  acid  and,  if  necessary, 
ferric  sulphate  are  added.  The  residues  left  should 
contain  not  more  than  0-1 — 0-2  per  cent,  of  copper. 
From  the  solution,  iron  is  removed  as  basic  sulphate  by 
heating  to  40 — 50°  C,  adding  milk  of  lime,  and  blowing 
in  air.  If  the  precipitate  contains  copper,  this  must 
be  extracted  by  the  cautious  addition  of  sulphuric  acid. 
The  ojKTation  requires  about  4 — 6  hours.  'Ihe  filtered 
liquid  is  next  heated  to  boiling,  and  cooper  oxide  prc- 
cipitat<d  by  adding  6 — 10  jjcr  cent,  of  milk  of  lime,  until 
a  samj)le  of  the  liquid  no  longer  reat  ts  for  copjKjr  with 
ammonia.  From  i\\v.  filtrate,  nickel,  cobalt,  zinc  and 
manganese  may  Ix;  recovered  as  usual. — A.  G.  L. 
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Aluminium-hronzea  ;    Constitution  of .     B.  K  Curry 

J.  of  Phys.  Chem.,  1907,  11,  425—43*6. 
The  author  discusses  the  results  of  Carpenter  and  Edwards 
(this  J.,  1907,  153,  206),  and  then  gives  his  own  results, 
based  upon  the  thermal  and  micrographic  examination 
of  alloys  prepared  from  electrolytic  copper,  and  aluminium 
of  99-97  per  cent,  purity.  Copper  containing  a  trace  of 
aluminium  was  found  to  melt  at  about  1100°  C.  The 
melting-point  curve  of  the  alloys  consists  of  seven  portions, 
and  contains  two  minima,  at  90-5  per  cent  of  copper 
(1038*  C),  and  32  per  cent,  of  copper  (544°  C.)  respectively, 
and  one  maximum  at  87-5  per  cent,  of  copper  (1050°  C). 
The  different  portions  of  the  curve  correspond  to  six 
series  of  solid  solutions,  and  one  compound,  CXiAlg.  The 
a-series  of  mixed  crystals  are  soft  and  ductile  and  of  a 
copper-red  to  golden-yellow  colour  ;  their  composition 
varies  from  92  to  100  per  cent,  of  copper  at  1000°  C.  to 
91—100  per  cent,  at  700°  C.  The  /5-series  of  mixed 
crystals  axe  yellow  and  consist  of  fine  long  needles  ;  they 
are  harder  and  more  brittle  than  the  a-crystals  and  have 
a  high  tensile  strength  ;  their  compasition  ranges  from 
85 — 90  per  cent,  of  copper  at  1000*  C.  to  87—88-5  jier 
cent,  at  700°  C.  ;  at  566°  C.  they  decompose  into  n-  and 
/-crystals,  with  change  of  colour.  The  -y-series  of  alloys 
consist  of  nearly  whit«,  very  hard  large  foliaceous  crystals, 
with  a  vitreous  fracture  ;  their  composition  varies  from 
83—84  per  cent,  of  copper  at  1000°  C.  to  80—84  per  cent, 
at  700°  C,  and  79—84  i^er  cent,  at  500°  C.  ;  at  845°  C. 
they  react  with  any  liquid  metal  present  to  form  c-crystals. 
The  S-  series  of  crystals  are  white  and  have  a  foliaceous 
structure  ;  they  contain  75 — 77  per  cent,  of  copper  at 
700°  C,  and  decompose  when  heated  above  845°  C.  with 
separation  of  y-crystals,  and  on  cooling  below  570°  C. 
with  formation  of  j-  and  t-crystals  ;  at  630°  C.  they  react 
with  any  liquid  alloy  present  to  form  {-crystals.  The 
«-series  of  alloys  consist  of  large  white  crystals,  varying  in 
composition  from  73-5 — 76  per  cent,  of  copper  at  500  C. 
to  72—73  per  cent,  at  600°  C.  The  compound,  Al^Cu, 
forms  long  white  prismatic  crystals  melting  at  585  C. 
The  J)-  series  of  mixed  crystals  form  large  white  plates 
containing  at  500*  C.  from  0  to  11  per  cent,  of  copper. 
The  alloys  containing  the  y-,  S-,  and  «-  mixed  crystals, 
and  the  compound,  C11AI2,  have  no  technical  value. — A.  S. 

C Offer -aluminium    alloys ;      Tensile    strength    of    . 

B.   E.   Curry  and  S.   H.   Woods.     J.  of  Phys.   Chem., 

1907,  11,  461—491. 
Of  the  alloys  rich  in  aluminium,  only  those  containing 
not  more  than  20  per  cent,  of  copper  are  likely  to  be 
technically  useful :  the  alloy  containing  10  per  cent, 
of  copper  has  the  highest  tensile  strength,  but  it  has  a 
low  ductility.  The  strongest  alloys  are  those  of  the 
jS-series.  The  presence  of  a  small  quantity  of  /3-  or  7- 
mixed  crystals  in  the  a-series  of  alloys  causes  a  decrease 
of  ductility,  and  an  increase  of  tensile  strength.  Annealing 
increases  the  ductility  of  the  alloys  rich  in  aluminium, 
but  diminishes  that  of  the  alloys  rich  in  copper,  with 
the  exception  of  those  containing  more  than  92  per  cent. 
of  the  latter  metal,  upon  which  annealing  has  no  effect. 
"  Air-cooling  "  bronzes  of  90 — 91  per  cent,  of  copper 
causes  increased  ductility  with  but  slightly  reduced 
strength.  With  90  per  cent,  of  copper,  a  strength  of 
100,000  lb.  per  sq.  in.  may  be  expected  from  alloys 
which  are  "  chill-cast  "  or  annealed  above  566°  C.  The 
strength  is  much  reduced  by  annealing  below  566°  C. 

— A.  S. 
Patents. 

Ferro-chromium ;      Manufacture    of .     H.     W.     C. 

Annable,  Assignor  to  The  Ferro  Alloys  Synd.,  Ltd., 
London.     U.S.  Pat.  869,681,  Oct.  29,  1907. 

See  Ft.  Pat.  370,644  of  1906  ;  this  J.,  1907,  260.— T.  F.  B. 

Iran  or  steel ;   Treatment  of for  preventing  oxidation 

or  rusting.  T.  W.  Coslett,  Birmingham.  U.S.  Pat. 
870,937,  Nov.   12,   1907. 

See  Eng.  Pat.  8667  of  1906  ;   this  J.,  1907,  207.— T.  F.  B. 

Detinning  tin-Tplate  scraps  and  other  tinned  waste  materials. 

K.    and    H.    Goldschmidt,    Essen-on-Ruhr,    (iermany. 

Eng.   Pat.   23,449,   Oct.   22,    1906.     Under  Lit.   Con  v., 

Oct.  24.  1905. 
See  Fr.  Pat.  368,618  of  1906  ;   this  J.,  1907,  22.— T.  F.  B. 


Ore  ;  Apparatus  for  sintering  fine .     J.  G.  Bergquist, 

Chicago.     Eng.  Pat.  23,869,  Oct.  26,   1906. 
See  Fr.  Pat.  371,648  of  1906  ;  this  J.,  1907,  416.— T.  F   B- 

Metals,    metalloids,    and   alloys,    particularly    aluminium, 

silicon,  and  the  like  ;  Process  of  obtaining from  their 

oxides  and  compounds  and  apparatus  therefor.  E.  Viel, 
Rennes,  France.  Eng.  Pat.  24,352,  Oct.  31,  1906. 
Under  Lit.  Conv.,  Oct.  31,  1905. 

See  Fr.  Pat.  359,042  of  1905  ;  this  J.,  1906,  323.— T.  F.  B. 

Copper  ;    Process  for  obtaining  pure  .     L.   Jumau, 

Paris.     Eng.   Pat.   703,  Jan.    10,   1907. 

Sbe  Addition  of  Oct.  27,  1906,  to  Fr.  Pat.  367,452  of  1906  ; 
this  J.,  1907,  419.— T.  F.  B. 

Copper ;    Process   of   obtaining   pure .     L.    Jumau, 

Paris.     U.S.  Pat.  870,786,  Nov.  12,  1907. 
See  Fr.  Pat.  367,452  of  1906;  this  J.,  1900, 1155.— T  F.  B. 

Copper  and  lead  in  strongly  basic  ores  ;  Process  for  extract- 
ing the  .     J.   Gathy.     Fr.   Pat.   379,578,  May  30. 

1907. 
The  patent  relates  to  the  treatment  of  copper  and  lead 
ores  accompanied  by  an  alkaline-earth  gangue.  Oxidised 
ores  are  well  mixed  with  a  hot  concentrated  solution  of 
calcium  chloride,  and  the  liquid  decanted  or  filtered,  and 
cooled,  when  lead  chloride  separates  out.  The  lead 
chloride  is  reduced  to  metal  by  heating  with  charcoal 
and  calcium  carbonate,  calcium  chloride  being  regenerated. 
The  solution,  after  separation  of  the  lead  chloride  is  treated 
with  lime,  and  after  separating  insoluble  calcium  salts, 
the  dis.solved  cupric  hydroxide  is  either  precipitated  as 
carbonate  by  means  of  carbon  dioxide,  or  is  converted 
into  cupric  chloride  by  means  of  hydrochloric  acid,  then 
reduced  to  cuprous  chloride  (see  Fr.  Pat.  368,4(>7  of  1906; 
this  J.,  1907,  53),  and  the  latter  reduced  to  metal  by  heating 
with  charcoal  and  calcium  carbonate.  Sulphide  ores 
are  first  roasted,  and  then  treated  with  concentrated 
calcium  chloride  solution  to  remoTe  free  lime  (Belg. 
Pat.  192,636  of  1906).  The  residues  may  be  treated 
according  to  the  process  described  in  Fr.  Pat.  368,467 
of  1906  (loc.  cit.).—A.  S. 

Metallic  coatings  on  metal  surfaces  ;    Method  of  depositing 

.     A.    Sang,    Sewickley,    Pa.,    U.S.A.     Eng.    Pat. 

9740,  April  26,  1907. 

See  Fr.  Pat.  379,012  of  1907  ;  this  J.,  1907,  1204.— T.  F.  B. 

Ores  ;    Cyanide  treatment  of .     A.   Adair,  Johannes- 
burg, Transvaal.     U.S.  Pat.  869,287,  Oct.  29.  1907. 

Clalm  is  made  for  the  use  in  the  cyanide  process  of  a 
"  manganese  compound  in  which  manganese  dioxide 
occurs  in  a  finely-divided  amorphous  form,"  and  an 
easily  reducible  soluble  oxygen-yielding  salt. — O.  F.  H. 

Zinc  skimmings  ;    Process  of  utilising .     B.    Terne, 

Philadelphia,  Pa.     U.S.  Pat.  869,750.  Oct.  29,  HH)7. 

The  skimmings  are  ground  with  hot  water,  and  the 
mixture  bpiled,  the  insoluble  residue  being  separated, 
dried  and  treated  in  a  reduction  furnace  for  metallic 
zinc.  The  solution,  which  contains  zinc  chloride,  is 
treated  with  ammonia,  and  the  i)recipitatt'd  hydratod 
oxide  of  zinc  separated.  Ammonium  chloride  is  finally 
recovered  by  crystallisation  from  the  residual  solution. 

— O.  F.  H. 

Zinc-lead  ores  ;    Treatment  of  refractory .       P.  C.  C. 

Isherwood.  Fr.  Pat.  379,939,  July  16,  1907.  L'nder 
Int.  Conv..  July  19,  1906. 

See  Eng.  Pat.  16,364  of  1906;  this  J..  1907.  1012.— T.F.  b. 

Furnace  ;    Metallurgical  .     J.  C.  Cromwell,  Assignor 

to  the  Garrott-Cromwell  Engineering  Co..  Cleveland, 
Ohio.      U.S.  Pat.  869.960,  Nov.  6.  1907. 

The  furnace  is  jirovided  with  11  door  which  is  given  a 
reciprocating  motion  by  a  motor  rotating  an  intorinediut*' 
part,  on  which  is  pivoted  a  connection  w<ured  to  the  d<>or. 
Each  rotation  of  the  intermr<liate  part  corresjMjnds  to  a 
complete  reciprocating  movement  of  the  dour. — A.  G.  I^ 
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Ont  m»d  other  substancts  ;    Process  and  apparatus  for 

Ike  trtahment  of by  the  action  of  heat  and  of  reducing 

agent t,  and  for  the  extraction  of  tvlatile  reaction- 
prahiHs.  J.  H.  ReJd.  Fr.  Pat.  379,566,  May  18, 
1907. 
The  apparatus  comprises  a  scries  of  superposed  chambers, 
with  conical  bottoms,  each  provided  with  an  outlet  for 
Tolatile  products,  and  with  a  tuyere,  through  which  the 
reducing  agent  is  forced  by  means  of  a  jet  of  steam  or 
the  like.  The  ore  is  fed  into  the  uppermost  chamber, 
And  after  accumulating  somewhat  on  the  conical  bottom, 
fiUk  through  a  central  oj^ening  into  the  next  lower  one, 
luid  80  on.  In  each  chaml)er  the  ore  is  subjected  to  the 
heat  of  an  electric  arc.  From  the  lowest  chamber,  the 
ore  falls  on  to  an  endless  belt,  by  which  it  is  conveyed,  W 
desired,  to  the  top  of  a  second  series  of  chambers. — A.  S. 

Alloy  and  i7^  process  of  manufacture.     R.   B.   Wheatley. 
Ft.  Pat.  379.403,  June  29,  1907. 

Thb  alloy  is  composed  of  87  per  cent,  of  copper,  12  per 
cent,  of  zinc  and  tin  in  the  proportions  of  1  :  1,  or  2  :  1, 
J  to  J  per  cent,  of  tungsten.  J  to  1  per  cent,  of  molyb- 
denum, and  traces  of  phosphorus  and  arsenic.  In  the 
manufacture  of  the  alloy,  the  tungsten  is  added  in  the 
form  of  phosphide,  while  the  arsenic,  in  the  proportion 
of  1  to  2  per  cent,  is  added  in  the  metallic  state.  The 
greater  part  of  the  phosphorus  and  arsenic  is  used  up  in 
combining  with  oxygen,  thus  allowing  the  copper,  zinc, 
tin,  molybdenuni  and  tungsten  to  come  into  intimate 
cootact.  ai  d  so  form  a  homogeneous  alloy. — 0.  F.  H. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.■!.)  — ELEC'i'KU-CHEMISTRY. 

Continuous  or  alternating  current  for  healing  air  or  fused 

mattes  ;   Relative  ralue  of .     H.  Lee  and  A.  Beyer. 

Z.  Elektrochem.,  1907,  13,  701—707. 

The  authors  have  compared  the  yields  of  nitric  acid 
with  ar^  flames  in  air  maintained  between  iron,  j)latinum, 
ari'!         "  ■      !•  ~.     In  each  ca,se  with  the  .same  energy 

CO-  V  concordant  yield.s  were  obtained  with 

•lu....^  itinuous  currents,  unless  the  conditions 

were  Bu  .n-e  a  change  in  the  nature  of  the  arc 

fl»n»e.      I  i-ion  arrived  at  is  that  variations  in 

ihe  ywld  li.ay  ix-  ( aused  by  differences  in  the  subsequent 
cooling  of  the  reaction  products,  but  are  not  due  to  any 
intrinsic  difference  U-tween  the  alternating  and  continuous 
cnrrent.  A  higher  voltage  Ls  generally  necessary  with 
«|i#rnatini'  -  i.rr.  nt  for  the  same  energy  coasumption  than 
»  '.  but  thlt  may  be  accounted  for  by  the 

•■••  rode»»  Ijetween  each  alternation  and  the 

••"■  'y  of  restarting  the  arc.      Emphasis  is 

la  rilluencc  of  the  nature  of  the  arc  flame 

on  iri»-  i,.«.u.  iHKj  i»f  the  meaa>t  adopted  for  removing  the 
oxidtn  of  mtrogen  from  the  further  action  of  the  arc 
diwhAfi''-. 

'  of  iimelting  operations  ;    both    for   heating 

*'  •-*  «nd  in  the  production  of  calcium  carbide, 

»'■■  "iH  current  arcM  of  the  same  voltage 

•f  It*  which  agreed  cIokcIv,  both  an 

U.  i...  ..i.„i,.  .^i  »,    »i,.l  the  yi*.*ld  of  carbide.— R.  S.  H. 

TungMie  acid  :    KleMrUytir.  reduction  of  .      H.  Leiser. 

Z.  Elektrorhem..   1907.  13,  690—694. 
Sof.'-no'T^  of  normal  tttn;n(tate»(  upon  electrolysis  do  not 
•'    '  ''it  when  a  hot  acid  solution 

**•  .ed,  a  deej)  blue  solution  is 

•*'  The  author  ha«  atfcmpted 

*"  ►'  the  bjiHfolour  in  the  holid 

'"'  -  MO  readily  oxidised  that  no 

•J****"  By    electrolysing    with    a 

!>••*•*»•>'  ano<le,  complete  reduction 

d  Uw  Hin^  "  Ud,   and  HuUcfpient 

titr»tieo  wit;  ,1  tbat  the  comi>ound 

Mrnedcontei -  -■  —•  •'*•■".  'uO,,.     With  i.latinum 

•n  eaoMdingly  thin  film  of  a  black  dcr>osit  in 


obtained  on  the  electrode,  and  upon  lead  cathodes  this 
substance  occurs  in  greater  quantity.  Analysis  suggests 
that  this  substance  is  the  oxide,  WO2,  but  the  quantity 
obtainable  is  too  small  to  prove  this  conclusively. — R.  S.  H. 

Zinc  by  electrolysis  ;   Rapid  determination  of .     F.  C. 

Frary.     See  XIA. 

Patents. 

Electrodes  for  electrolytic  purjwses  ;•    Mannfacture  of . 

G.  W.  Johnson,  London.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort,  Germany.  Eng.  Pat.  5223, 
March  4,  1907. 

See  Fr.  Pat.  375,595  of  1907  ;  this  J.,  1907,  930.— T.  F.  B. 

Insulation  of  electric  conductors  and  compounds  therefor. 
W.  A.  Phillips  and  F.  Hutchins,  London.  Eng.  Pat. 
13,943,  June  17,  1907. 

Two  paits  by  weight  of  the  mineral  gilsonitc  are  niixed  with 
three  of  castor  oil,  or  equal  parts  by  weight  of  gilsonite, 
castor  oil  and  linseed  oil  may  be  used,  and  the  mixture 
js  heated  until  it  is  reduced  by  about  15  per  cent,  of  its 
weight.  When  cool,  it  is  mixed  with  paraffin  oil,  or  other 
hydrocarbon,  so  as  to  give  the  substance  a  sp.  gr.  of 
0-840  at  38°  C.  Electrical  conductors  are  drawn  thi-ough 
the  mixture,  and  then  subjected,  in  a  tube  or  chamber, 
to  a  heating  process,  the  duration  and  intensity  of  which 
is  sufficient  to  drive  off  the  volatile  constituents  of  the 
mixture,  and  convert  the  coating  into  a  hard,  tough  and 
flexible  enamel. — B.  N. 

Insulating  material  and  method  of  manufacturing  same. 
R.  Miiller,  Munich,  Germany.  U.S.  Pat.  869,321, 
Oct.  29,  1907. 

See  Fr.  Pat.  349,781  of  1904  ;  this  J.,  1905,  739.— T.  F.  B. 

Reducing  compounds  with  electrically  developed  heat.     F.  J. 

Tone,  Niagara  Falls,  N.Y.     U.S.  Pat.  869,276,  Oct.  29, 

1907. 
Silicon  and  other  elements  capable  of  forming  similar 
compounds  are  obtained  in  the  following  manner.  The 
oxides  mixed  with  carbon  are  first  electrically  heated  with 
tne  production  of  a  definite  compound  of  the  element 
with  carbon  and  oxygen.  This  compound  is  then  mixed 
with  a  further  (quantity  of  the  oxide  and  electrically 
smelted  with  the  production  of  the  element. — R.  S.  H. 

Furnace  ;   Electric .     F.  J.  Tone,  Niagara  Falls,  N.Y. 

U.S.  Pat.  870,326,  Nov.  5,  1907 

The  patent  relates  to  a  combined  arc  and  resistance 
furnace,  the  resistance-element  being  composed  of  shaped 
pieces  assembled  to  form  a  self-sustaining  continuous 
conductor  of  uniform  resistance  throughout  the  portion 
of  its  length  exposed  to  the  charge.  The  conductor  is 
enclosed  in  a  chamber  provided  with  a  receptacle  for  the 
charge,  the  latter  not  being  in  contact  with  the  conductor. 
The  charge  is  so  disposed  in  the  furnace  that  it  has  a 
slojjing  surface,  conforming  approximately  to  the  surface 
of  an  inverted  cone,  exposed  to  the  heat  radiated  from 
the  resistance-element.  Means  are  provided  for  with- 
drawing the  rcEiction-product  and  for  feeding  fresh  material 
to  the  zone  of  reaction. — A.  S. 

Furnace  ;    High-tension  electric specially  applicable 

to  the  nitrification  of  air.  C.  Limb  and  F.  LouLs.  Fr. 
Pat.  379,437,  Sept.  8,  1906. 

The  ai)paratus  is  shown  diagrammatically  in  Figs.  1  and 
2.  The  arc  Ls  struck  between  the  points  of  P,  and  1*2, 
which  are  j)la<^;cd  sufficiently  near  together  for  the  arc  to 
restart  whenever  it  is  int<;rrupt<;d.  By  the  continued 
afition  of  two  opposing  magnetic  fields,  A  B  and  C  1),  the 
arc  in  electro-magnctically  repulsed  from  either  end  of  the 
forked  electrodes,  E',  E^,  antl  by  this  action,  a  high  degree 
of  regularity  can  be  assured.  The  several  transformers 
yielding   jKiwer  for  8uch  furnaces  arc  bo  arranged   that 
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whilst  their  primaries  are  in  series,  the  secondaries  are  each 
connected  independently  to  one  furnace  ;  in  this  manner 
regularity  of  working  is  obtained. — R.  S.  H. 

Wood  diaphragms  for  accumulators  ;   Preparation  of . 

H.  Leitner.     Fr.  Pat.  379,280,  June  27,  1907.     Under 
Int.  Conv.,  Oct.  15,  1906. 

In  order  to  remove  the  deleterious  constituents  of  the 
-wood  without  the  use  of  alkalis,  the  inventor  saturates 
the  pores  of  the  wood  with  a  dilute  solution  of  a  hypo- 
chlorite and  subsequently  treats  the  wood  with  dilute 
acid  ;  the  chlorine  evolved  oxidises  the  deleterious  con- 
stituents without  damaging  the  wood  fibre.  The  wood  is 
then  submitted  to  prolonged  washing.  In  order  to  render 
the  wooden  diaphragms  more  permanent  when  exposed 
to  the  air,  they  may  finally  be  treated  with  some  hygro- 
scopic substance  or  with  a  solution  of  tragacanth. 

— R.  S.  H. 

Incandescing  bodies,  etc.     Eng.  Pat.  23,119.     See  II. 

Refractory  bodies,  etc.     Fr.  Pat.  379,310.     ^See  II. 

Incandescent  bodies,  etc.     Fr.  Pats.  379,342  and  379,379. 
See  II. 

Refractory  metals,  etc.     Fr.  Pat.  379,394.     -See  II. 

(B. )— ELECTRO-METALLURGY. 

DesulpJiurisntion  of  steel  in  the  Kjellin  induction  furnace. 
A.  Schmid.     Stahl  und  Eisen,  1907,  27,  1613—1615. 

As  a  result  of  trials  with  the  plant  at  Gurtnellen,  the 
author  has  established  the  fact  that  charges  of  iron  and 
ore  heated  in  the  induction  furnace  with  a  very  small 
quantity  of  lime  as  flux,  show  a  rapid  diminution  of  the 
sulphur  content  of  the  metal.  When  a  charge  was  heated 
with  slightly  oxidised  scrap,  but  without  ore,  the  sulphur 
remained  quantitatively  in  the  metal.  Although  some  of 
the  sulphur  passes  into  the  slag,  and  passes  back  again 
into  the  metal  if  the  re-carburi.sation  is  effected  without 
the  removal  of  the  slag,  by  far  the  greater  quantity 
apparently  disappears  as  sulphur  dioxide  in  the  gases 
escaping  from  the  furnace.  The  author  considers  this 
effect  to  be  much  more  marked  than  would  be  possible 
in  an  open-hearth  furnace,  and  since  it  is  observed  even  if 
the  electric  furnace  is  worked  at  a  relatively  low  tempera- 
ture, he  seeks  for  an  explanation.  The  j)henomenon  is 
attributed  to  a  reaction  occurring  between  oxide  of  iron 
and  the  sulphur  of  the  metal  under  the  influence  of  the 
alternating  current  which  is  passing  through  tlic  charge. 
Analyses  are  given  which  demonstrate  the  considerable 
extent  to  which  this  desulphurisation  proceeds  at  different 
stages  of  the  process. — R.  S.  H. 

Patents. 

Metals  ;    Electrolytic  deposition  of  .     S.   O.   Cowper- 

Coles,  London.     Eng.  Pat.  24,986.  Nov.  6,  1906. 

\  CENTRAL,  cylindrical,  re  ol  ing  cathode  is  surrounded 
by  an  intermediate  electrode,  the  latter  consisting  of 
refined  mct:il.  the  same  as  that  to  be  deposited,  and  this 
in  turn  is  surrounded  by  a  cylindrical  anode  of  the  crude 
metal  or  ore  from  which  the  refined  metal  is  to  be  obtained. 


The  intermediate  electrode  is  provided  with  ribs  or  pro- 
jections on  its  inner  side,  and  means  are  provided  whereby 
the  outer  stationary  electrodes  may  be  moved  or  turned 
at  intervals.  The  three  electrodes  form  two  separate 
annular  compartments  containing  electrolvte,  and  the 
metal  is  deposited  twice  in  its  passage  from  anode  to 
cathode,  thus  undergoing  a  double  refining  process. — B.  X. 

Metals ;     Electrolytic    deposition    of    .     J.     Taylor, 

Birmingham.  Eng.  Pat.  26,144,  Xov.  19.  1906." 
A  CATHODE  di.sc  is  fixed  to  a  vertical  shaft,  the  latter  being 
suitably  supported  between  a  vertical  standard  attached 
to  the  bottom  of  the  bath  and  an  arm  or  bracket  fixed  to  the 
sides  of  the  bath.  The  di.sc  is  provided  with  apertures, 
through  which  wires  or  hooks  pass  for  the  suspension  of 
the  articles  to  be  plated.  The  cathode  disc  is  rotated  by 
means  of  friction  wheels,  one  of  which  is  secured  to  but 
insulated  from  the  disc,  the  other  being  connected  with  a 
driving  shaft.  The  upright  standard  is  surrounded  by  a 
hollow  cylindrical  anode,  and  a  contact  piece,  mounted 
and  hinged  on  a  shaft,  is  arranged  to  press  upon  the  upper 
face  of  the  cathode  disc. — B.  X. 

Metallic   powders  [for   electro-plating   purposes]  ;     Method 

of  preparing .     W.    F.    McXulty,    Allegheny,    Pa. 

U.S.  Pat.  869,591,  Oct.  29,  1907. 

Metallic  powders  for  electro-plating  purposes  are  pre- 
pared and  cleansed  from  greasy  impurities  by  adding  to 
them  an  inflammable  liquid,  and  then  heating  them. 

—0.  F.  H. 

Furnaces  ;  Electric .     H.Pauling.     Eng.  Pat.  18,901, 

Aug.  22,  1907. 
The  furnace  is  designed  for  the  production  of  "  strong- 
current  "  arcs,  suitable  for  use  in  physical  and  chemical 
processes.  One  pole  of  an  electro-magnet  forms  an  outer 
receptacle  open  at  one  end,  and  encloses  the  other  pole, 
with  a  clear  space  between  them.  A  pair  of  curved 
electrodes  s  arranged  within  this  space  so  as  to  embrace 
the  inner  pole,  the  electrodes  diverging  towards  the  open 
end  of  the  outer  pole.  A  current  of  gas  is  blown  through 
the  space  between  the  electrodes  in  the  direction  of  diver- 
gence, by  means  of  a  pair  of  "  nose  pipes,"  the  latter 
passing  through  the  closed  end  of  the  outer  pole  on  opposite 
sides  of  the  inner  pole. — B.  X. 

Furnace ;     Electric    .     G.    Gin,     Paris.     U.S.     Pat. 

869,432.  Oct.  29,  1907. 

See  Fr.  Pat.  362,734  of  1906  ;  this  J.,  1906.  767.— T.  F.  B. 

Cast-iron  ;    Manufacture  of  in   the  electric  furnace, 

from  minerals  rich  in  titanium.  J.  J.  W.  H.  A'an  der 
Toom.  Fr.  Pat.  379,466,  July  2,  1907.  Under  Int. 
Conv.,  April  18.  1907. 

See  Eng.  Pat.  598  of  1907  ;   this  J.,  1007.  1148.— T.  F  B. 


XII.— FATTY    OILS,    FATS     WAXES, 
AND    SOAPS. 

Fish-liver  oil ;     Liquid  and  solid  constituents  of  Japanese 
.     H.  Okada.     Chem.-Zeit.,  1907.  31,  1135. 

Methods  already  known  for  deodorising  oils  cau-sed 
considerable  reduction,  though  not  coniplcto  reinoval. 
of  the  »ini>leasant  odour  of  Ja])aneso  fisli-livcr  oil.  The 
malotlorous  constituent  could  i)o  destroyed  by  treating 
a  chillwl  aqueous  solution  of  the  potassium  soap  from 
the  oil  with  alkaline  potassium  jiermangnnato  solution. 
The  white  liydrcjxy-fatty  acid  rw  ovcred  from  the  oxida- 
tion prtxlucts  melted  at  IIS  — 12ii  C,  and  had  not  the 
least  trace  of  the  original  odour.  On  cooling  the  oil  at 
—  lO^C.  ^^^parating  the  dejiosit,  repeut<^ly  cryrttAlliiiing 
it  from  ether,  and  finally  treating  it  with  absolute  alcohol, 
the  final  pro<lu<t.  when  dried  at  SH"  ('.  in  a  current  of 
carbon  dioxide.  ha<l  only  a  famt  tallowlikc  odour.  Hence 
the  author  concludes  that  the  malodorous  ^ul>l>t«ncc  iit 
a  Ii()uid  constituent  of  the  oil.  The  odiiur  cannot  be 
attributed  to  nitrogenous  Kubiitances.  amce  the  oil  con- 
tained no  nitrogen. — C.  A.  M. 
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Cofftt  btoH  oU.     W.  L.  A.  Warnier.     Pharm.  Wcekblad, 

1907.  44.  10S1>— lOSl.  CTiom.  Zentr..  1907,  2,  1095. 
Br  estracting  4-4  kilos,  of  unroasted  Java  coffee  with 
jirtroleum  ether,  4tX>  grms.  of  a  light  brow-n  oil  were 
obtained.  This  oil  is  "coloured  dark  red  by  ammonia. 
It  has  the  sp.  pr.  0-942  at  -.M-S'C.;  ••n-D^  =  81-5";  solidi- 
fj-ing  point.  5 — (^  C.  ;  m.  pt..  8—9°  C.  ;  sa])onification 
Value,  177-5  :  acid  value,  6-2  ;  ester  value,  1(56-7  :  acetyl 
value.  0  ;    iodine  value,  85. — A.  S. 

/'(i//V  <'<■'<'  f'Iffs  of  tht!  phytoslerols  of  Calabar  fat,  and 
analogo*i.i  t\*l(rs  of  cholesterol  irhich  have  three  stable 
liquid  j)haft\<.  V.  M.  Jaeger.  Rec.  trav.  chim.  Pays- 
Has,  1907.  28,  311—356. 
Thb  heptvlate.  nonylate.  lauratc,  mjTistate,  palmitate 
and  stearate  of  cholesterol  were  prepared  by  heating,  for 
seTeral  hours,  mixtures  of  pure  cholesterol  with  the 
raspective  fatty  acids.  The  esters  were  purified  by 
re-crystallisation  from  a  mi.xture  of  anhydrous  ether  and 
alcohol,  or  of  ethyl  acetate  and  alcohol.  Most  of  these 
esters  have  several  liquid  phases,  which  remain  in  a 
condition  of  stable  equilibrium  with  the  melted  isotropic 
mass  of  the  ester.  Their  behaviour  in  this  respect  is 
described  in  detail.  The  fatty  acid  esters  of  ff-phyto.sterol 
(this  J..  1907.  69.  346.  1150)  yield  crystals  which  are 
better  developed  than  those  of  the  corresponding  esters 
of  J-phytosterol.  The  formates,  acetates,  and  probably 
also  the  propionates  of  the  two  ph>'tosterols  show  no 
anisotropic  liquid  phases.  The  solidifying  points  of  the 
formate,  acetate,  and  propionate  of  «-phytosterol  aro 
102-5°.  127-1',  and  107°  C.  respectively,  whilst  the  cor- 
responding numbers  for  the  esters  of  /?-phytosterol  are 
125-1°.  141-2°.  and  123°  C.  :  the  melting  points  are  some- 
what higher  than  the  solidifying  points.  The  behaviour 
of  the  higher  esters  of  the  phytosterols  with  respect  to 
the  appearance  of  several  liquid  phases  is  described  in 
detail.  Al.so.  a  table  is  given  showing  the  specific  rotatory 
power  of  .solutions  of  the  esters  of  the  two  phytosterols 
and  of  cholesterol  in  benzene  and  chloroform. — A.  S. 

Patents. 

Emmltifieation  of  oils  ;    Means  for  use  in  the .     L.  E. 

Common,  Sntton-on-Hull,  and  The  Hull  Oil  Manufac- 
turing Co.,  Ltd.,  Hull.  Eng.  Pat.  23,768,  Oct.  25.  1906. 
Castor  oil  or  other  oil,  fat,  or  oleine  is  sulphonated,  and 
the  product  is  completely  saponified  by  means  of  caustic 
■oda  or  other  suitable  alkali.  On  adding  products  to 
oil.  fat*,  etc.,  they  render  the  latter  emulsifiable  with 
water.— A.  S. 

Marrow  fat ;   Proetts  of  and  ■product  from  treating  . 

E.  Klein.  New  York.  U.S.  Pat.  862,337,  Aug.  6,  1907. 
The  marrow  in  disintegrated,  washed,  heated  to  a  tem- 
perature of  aUut  IWf  C.  and  filtered.  The  filtered  fat 
is  thtj  h»*at»-d  to  a  temf)erature  of  25^)'"  C.  and  treated 
with  a  rnrrenl  of  superheated  steam  for  2  hours  in  order 
to  remove  acrolein.  After  cooling  somewhat,  the  fat  is 
stirred  with  twice  its  volume  of  alcohol,  the  latter  is  allowed 
to  separate  and  is  removed,  the  residual  fat  is  again  heated 
to  2!ff  ('.,  and  filtered.  The  resulting  product  has  a 
batter-like  ronsirtenry.  a  sp.  gr.  of  0-931  to  0-938,  and 
•  m.  pt.  of  from  37*  to  45°  C— W.  P.  8. 

L»^  ""jar  juiff,  etc.]  :    Procfus  for  jrurifying 

i  '   v^th    tine  and  jJumhago].     T.   .Nfachcrski 

•n'l  r.  r\'.p^ski.  Fimt  Addition,  dated  June  22,  1907, 
to  Fr.  Pat.  377.7W.  May  II,  H>07  (this  .J..  HKJ7,  1099). 

f^..,,....v    ,,,,.1,..^,]   rharcoal   may   l<e  uwd   in   place  of 

th'  <yrd  in  the  prwcss  dcscrilx;cl  in  the 

ori.  n— W.  P.  8. 

Fat  and  tear  ;  Profess  for  thr  enraetion  of frrtm  moist 

tnthMantfjt.  NsMrxtraktion  Gcs.m.b.H.  Git.  Pat. 
170.449.  Jan.  3.  19r;2. 

The  utrartion  of  the  fat  is  effected  with  tmf  of  the 
followmg  •olvrnt*.  vix..  lirtizz-ne.  carlx^n  bi-iulphidf, 
%rrUr,-.  »Vohol.  rhlorofrjrm,  carbon  tetrachloride,  or 
»^'  »  Ujilmg  jKjint  Ijclow  MKf  C.     The  vapours 

'^•'  ' .  t/.gether  with  the  steam  from  the  moist 

■MtCTiai,  arr  condoMed  in  a  special  receiver. — A.  8. 


Solvents  ;    Process  for  the  recovery  of in  the  extraction 

of  fatty  substances.  H.  Kirchner.  Ger.  Pat.  178,185, 
April  20,  1904. 

In  order  to  allow  of  the  recovery  of  the  solvent  whilst  it 
is  still  hot,  the  condensate  from  any  desired  part  of  the 
condenser  is  led  to  a  "  water-separator  "  through  a  pipe 
which  discharges  so  far  below  the  level  of  the  solvent  in 
the  separator,  that  the  pressure  of  the  column  of  liquid 
above  the  outlet  of  the  pipe,  will  prevent  the  entry  of 
gases  from  the  condenser.  The  gases  finally  escape  from 
the  condenser  through  a  pipe  piovided  for  the  purpose. 

— A.  S. 

Wool-fat  ;     Process  for  separating into  two  portions 

by  one  of  ivhich  water  is  absorbed  readily,  and  by  the 
other  with  difficulty.  A.-G.  Norddeutsche  Wollkiimmerei 
und  Kammgarnspinnerei.  Ger.  Pat.  178.804,  Jan.  23, 
1906.  Addition  to  Ger.  Pat.  163,254,  Oct.  15,  1903 
(see  this  J.,  1905,  1242). 

AccoKDiNG  to  the  present  patent  the  solvents  (alcohol, 
ether,  etc.)  used  for  extracting  the  portion  of  the  fat 
absorbed  by  bone  charcoal,  may  be  diluted  with  liquids 
(benzine  and  the  like)  which  by  themselves  are  not  capable 
of  extracting  the  fat  from  the  charcoal.  For  example 
benzine  mixed  with  only  5 — 10  per  cent,  of  95  per  cent, 
alcohol,  acts  as  efficiently  as  absolute  alcohol. — A.  S. 

Soap  or  mixtures  containing  soap  ;    Manufacture  of . 

The  Karsam  Soap  Co.,  Ltd.,  M.  R.  A.  Samuel,  and 
A.  A.  Lockwood,  London.  Eng.  Pat.  24.822,  Nov.  5, 
1906. 

A  HYDROCABBON  oil  is  injected  in  a  finely-divided  state 
into  the  soap  or  soap  mixture  at  any  suitable  stage  of 
its  manufacture,  the  temperature  being  meanwhile  kept 
below  the  volatilisation  point  of  the  oil. — C.  A.  M. 

Soap   and    like    materials  ;  Apparatus    for    setting . 

0.  Imray,  London.  From  A.  Jacobi,  Darmstadt, 
Germany'     Eng.  Pat.  6726,  Mar.  20,  1907. 

The  frames  of  the  apparatus  are  constructed  on  the 
principle  of  a  filter-press,  with  both  the  inlet  and  outlet 
for  the  water  at  the  bottom  of  the  plates.  These  cooling 
plates  have  corresponding  ribs,  so  that  when  bolted 
together,  channels  are  left  for  the  passage  of  the  water. 
Or  a  sheet,  with  the  necessary  perforations,  may  be 
fixed  between  each  pair  of  plates,  dividing  the  water- 
channel  in  two  and  doubling  the  distance  to  be  traversed 
by  the  water.  The  channels  may  also  be  made  horizontal 
instead  of  vertical.  In  order  to  permit  of  easy  removal 
of  the  solidified  soap  slabs,  the  walls  of  the  partitions 
are  given  a  glass-like  surface,  e.g.,  by  coating  them  with 
nickel  or  by  screwing  nickel  or  nickel-coated  plates  to 
their  faces. — C.  A.  M. 

Soap  powder  ["  Schaumseife  "1 ;  Process  for  the  manu- 
facture   of by    introducing    air    into    the    soap. 

"  Centaur "  Chem.-Techn.  Fabr.  Ger.  Pat.  183,673, 
March  21,  1906. 

Compressed  air  is  forced  into  the  soap  paste,  thereby 

catising  the  formation  of  lather  (foam),  and  at  the  same 

time,  cooling  the  soap. — A.  S. 

Emulsions,  etc.     Eng.  Pat.  24,135.     See  IIL 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(^.)— PIGMENTS,  PAINTS. 

Patents. 

Sulphide  of  zinc  ;   Manufacture  of .     .J.  C.  A.  Meyer, 

Lyons,    France.     Eng.    Pat.    .'5032,    March    I,    1907. 

See  Fr.  Pat.  373,027  of  1906  ;  this  J.,  1907,  701.— T.  F.  B. 

Ijith^ipnnf.  or  lithoftone-white  ;    Process  for  rendering 

proof  against  sunlight  and  atmospheric  influences.  C.  R. 
Steinaii,  Eisenach,  Germany.  Eng.  Pat.  11,803, 
May  21,  1907.     Under  Int.  Conv.,  Sept.  17,  1906. 

Skk  Fr.  Pat.  377,429  of  1907  ;  this  J.,  1907,  1099.— T.  F.  B. 


I 


Dec.  16,  1907.] 


Cl.  XIV.— tanning  leather,  glue,  SIZR 
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Lead  pigments  ;•    Method  of  making .     A   S    Ramage 

Detroit,  Mich.  U.S.  Pat.  870,316,  Nov.  5,  1907.  ' 
A  SOLUTION  containing  basic  carbonate  of  lead  is  prepared 
by  the  action  of  alkali  carbonate  and  hydroxide  on  lead 
sulphate,  and  is  then  mixed  with  "  chamber  sulphate." 
whereby  the  solution  is  acidified  and  the  lead  precipitated, 
whilst,  at  the  same  time,  the  "  chamber  sulphate  "  is 
converted  into  basic  carbonate.  The  crude  basic  carbonate 
of  lead  IS  dissolved  in  acetic  acid,  the  solution  is  "  purified  " 
by  the  addition  of  an  oxidising  agent,  e.g.,  a  bichromate, 
then  rendered  basic  by  the  addition  of  a  lead  compound 
and  used  for  the  preparation  of  chrome  pigments.— A.  S. 

(5.)— RESINS,  VARNISHES. 

Japan  lac  ;   A  main  constititent  of .     R.  Maiima  and 

S.  Cho.  Ber.,  1907,  40,  4390—4393. 
Urushinic  acid,  separated  by  treating  the  milky  juice  of 
the  lac  tree  {Rhus  vernicifera)  with  alcohol,  and  purified 
by  means  of  petroleum  spirit,  was  found  to  contain 
79-65  per  cent,  of  carbon  and  9-75  per  cent,  of  hydrogen 
both  figures  being  somewhat  higher  than  those  obtained 
by  Miyaraa.  The  alcoholic  solution  of  the  acid  reduced 
silver  salt  solutions,  and  gave  a  precipitate  with  lead 
acetate,  and  greenish-black  colorations  with  ferric  chloride 
and  alkalis.  It  was  readily  oxidised  on  exposure  to  the 
air.  On  dry  distillation  it  yielded  various  hydrocarbons 
and  polyvalent  phenols.  Among  the  producLs  identified 
were  methane,  hexane,  hexvlene,  heptane,  heptylene, 
octane,  octylene,  C14H28,  C„H,6,  and  pvrocatechol,"  with 
small  amounts  of  carbon  dioxide  and  fatty  acids.  It  is 
noted  as  remarkable  that  no  simple  aromatic  hydrocarbon 
or  ordinary  terpene  was  found.  The  acid  Avas  readily 
oxidised  by  nitric  acid  with  the  formation  of  suberic, 
succinic,  oxalic  and  other  acids.  It  gave  an  acetyl 
derivative  which  was  readily  saponifiable,  though  with 
some  decomposition,  by  alcoholic  alkali.  In  the  author's 
opinion  most,  if  not  all,  of  the  oxygen  in  urushinic  acid 
is  present  in  the  form  of  phenolic  hydroxy],  and  the 
molecule  also  contains  a  large  hydrocarbon  group.  (See 
also  this  J.,  1906,  8L)— C.  A.  iL " 

(C.)— INDIA-RUBBER,  &c. 

Rubber  ;•     Vulcanisation   tests    with    plantation .     C. 

Beadle   and  H.   P.    Stevens.     Chem.   News,    1907,   96 

235—236. 

• 

Ix  continuation  of  their  investigations  on  this  subject 
(this  J.,  1907,  935  ;  also  Chem.  News,  1907,  96,  187), 
the  authors  have  endeavoured  to  trace  a  connection 
between  the  "  apparent  "  specific  gravity  of  a  sample 
of  vulcanised  rubber  and  the  conditions  under  which  it 
ha^s  been  vulcanised,  but  no  very  clear  relation.ship  has 
been  found  to  exist.  As  a  general  rule  the  specific  gravity 
of  samples  vulcanised  with  6  per  cent,  of  sulphur  does 
not  fall  below  0-94  and  seldom  reaches  0'96,  except  in 
oases  where  the  samples  have  been  over-cured  and  kept 
for  some  months,  when  it  usually  exceeds  0-96  and  may 
reach  0*98.  Tests  carried  out  on  samples  of  a  Ceylon 
biscuit  rubber  containing  :  moisture,  0-5  :  prot<^ins,  0-1  ; 
renins,  2-8  ;  ash,  0-4  ;  and  caoutchouc  (by  difference), 
96-2  per  cent.,  and  vulcanised  with  6  per  rent,  of  sulphur 
for  varying  lengths  of  time,  indicated  that  the  teasile 
strength  rises  to  a  maximum  with  a  cure  of  about  four 
hours  when  the  elongation  of  the  te«t  strip  under  a 
strain  of  1500  grms.  is  lO-l  times  its  original  length. 
Longer  heating  diminishes  the  elongation  and,  after 
about  5  hours,  weakens  the  rubber.  The  average 
tensile  strength  of  the  samples  examined  was  not  very 
different  from  that  found  for  hard-cure  Pani  rubber,  j 
but  was  not  equal  to  that  of  the  sample  of  vulcanised 
"  block  "  rubber  previously  examined,  (loc.  cit.). — E.  W.  L.    ' 

Patents. 

Caoutchouc  ;  Process  of  extraction  of from  caoutchouc- 
bearing  plants.  P.  J.  Bigeard.  Fr.  Pat.  379,534,  July  4, 
1907.     Under  Int.  Conv.,  July  6,  1906. 

The  bark  is  immersed  for  three  minutes  in  a  boiling 
solution  (1  per  cent.)  of  caustic  soda  or  potash,  and  then 
passed  between  two  revolving  cylinders,  which  transform    , 


It  into  a  paste.  On  immersing  this  paste  in  the  bath  of 
caustic  alkali,  most  of  the  bark  settles  out,  whilst  the 
caoutchouc  rises  to  the  surface.  The  separated  caoutchouc 
Ls  freed  from  adherent  bark  bv  means  of  washing  rollers. 
It  IS  claimed  that  by  this  method  a  more  efficient  separation 
ot  caoutchouc  IS  obtained,  and  the  putrefactive  ferments 
are  also  destroyed. — S.  R.  T. 

Elastic  material  and  machinery  or  apparatus  employed  in 
the  manufacture  thereof.  L.  C.  G.  Lesage,  Paris.  Eng 
Pat.  24,787,  Nov.  5,  1906.  Under  Int.  Conv.,  Nov.  6 
1905. 

See  Fr.  Pat.  359,183  of  1905  ;  this  J.,  1906,  384.— T.  F.  B. 

Rubber;    Artificial .     \V.   H.  Brownlow,  Brockville. 

Canada.  Eng.  Pat.  2065,  Jan.  28,  1907. 
A  PREPARATION  particularly  suitable  for  filling  pneumatic 
tyres  so  a-s  to  make  them  puncture-proof,  or  for  moulding 
rubber  toys,  is  obtained  by  heating  together  1  lb.  of  glue" 
1  lb.  of  molasses,  4  fl.  ozs'  of  glycerin,  and  i  teaspoonful 
of  tar.— C.  A.  M.  '  *  r 

Caoutchouc,    artificial;     Manufacture  of   J     Ohm 

Fr.  Pat.  379,526,  July  4,  1907. 
The  basis  of  the  substance  is  a  mixture  of  chromed 
gelatin  and  glue.  The  addition  of  flowers  of  sulphur  and 
flaked  graphite  prevents  oyerheating  for  certain  purposes. 
Reduction  in  weight  and  increase  in  elasticity  are  caused 
by  the  incorporation  of  fragments  of  natural  sponge 
and  a  solution  of  Para  rubber  in  nitrated  lia«eed  oil  is 
added  to  prevent  drying  and  hardening.— S.  R.  T. 

Elastic   material;     Manufacture   of of   any   desired 

elasticity.  M.  Bartels.  Fr.  Pat.  379,530,  July  4,  1907. 
Gelatin  is  added  to  a  mixture  of  glycerin,  water  and 
formaldehyde,  the  proportioas  being  adjusted  according 
to  the  degree  of  elasticity  required  for  the  product,  and, 
after  heating,  sufficient  pota.^sium  chromate  is  introduced 
to  protect  the  mass  from  the  effects  of  heating.  The 
product  is  then  cooled  and  moulded  into  the  desired 
form.— S.  R.  T. 


XIV.— TANNING,    LEATHER,   GLUE,    SIZE. 

Leather ;     Influence   of     retained    sulphuric   acid   on^thc 

quality  of  .     W.    Eitner.     Der  Gerber,    1907,   33. 

267—269,  281—283,  296—299,  309—311. 
The  assumption  that  sulphuric  acid  was  detrimental  to 
leather  was  due  to  the  strong  competition  of  American 
hemlock  leather  in  Continental  markets,  this  leather  being 
swollen  with  sulphuric  acid.  It  proved  to  be  a  cheap 
and  excellent  material  and  its  importation  was  only 
checked  by  high  tariffs.  It  is  pointed  out  that  a  sample 
of  hemlock  leather  containing  0-42  per  cent,  of  free  sul- 
phuric acid,  kept  at  the  Vienna  Research  Station  since 
1876,  and  another  sample  containing  0-64  per  cent,  kept 
for  12  years  had  not  deteriorated  in  any  way.  Moreover, 
out  of  25  samples  of  brittle  leather  received  for  analysis, 
only  2  contained  more  than  2  per  cent,  of  acid.  The  rest 
had  become  brittle  by  a  kind  of  fermentation  process, 
owing  to  the  leather  having  been  jiiled  for  some  time, 
when  containing  20 — 30  per  cent,  of  moisture.  Brittlc- 
ness  caused  by  acid  can  be  distinguished  from  that  caused 
by  a  fermentation  process  or  by  loading  with  too  much 
glucose,  barium  chloride,  extract,  etc.,  as  follows.  Tho 
sample  is  thoroughly  washrd  and  then  dried.  If  after 
drying,  the  leather  is  no  loncer  brittle,  the  raus*'  was  too 
much  loading  material  ;  if  it  remains  brittle,  this  is  due 
either  to  acid  or  "  fermentation."  iin<l  these  may  be 
distinguished  by  bacteriological  cvamination.  The  author 
investigated  the  effect  of  sulphuric  arid  by  placing  leather 
of  different  tannages  in  sulphuric  acid  solutions  of  various 
strengths,  and  afterwards  determining  the  amount  of  acid 
retained,  and  the  tenacity  and  ext.ensibility  of  the  leather  ; 
some  determinations  were  made  after  14  days  and  others 
after  a  few  months. 

It  was  found  that  an  oak-tanned  leather  treated  with 
1 — 5  per  cent,  sulphuric  acid  solutions  for  2  hour*,  then 
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washed  for  '24  hours,  and  exnmined  after  44  days,  had  in 
no  r<>spcct  lost  its  pood  qiiaUty  :  on  the  contrary,  1  per 
wnt.  of  acid  considerably  improved  the  quality  and 
incr««sed  the  tenacity  of  the  leather.  In  every  case  the 
Mm«  amount  of  acid  was  retained  by  the  leather.  A 
djeht  dei-rease  in  tenacity  was  effected  by  bleaching  the 
jt,v  ■    with  lead  acetate  and  sulphuric  acid.     With 

,  •  •-<  isimilar  results  were  obtained,  the  amount 

i:  .  >.  .  :..ined  varying  slightly,  but  in  every  case  the 
good  quality  and  colour  of  the  leather  being  unaltered. 
To  tind  the  length  of  time  required  to  wash  out  all  the 
salphuric  acid  ^wssible.  pieces  of  leather  were  washed  for 
3.  «i.  12.  '24.  and  4S  hours  respectively,  and  then  dried 
.1!  '  -  \i.     .After  '24  hours  no  more  acid  was  removed. 

A-  lining  1-1  — 1-2  i>er  cent,  must  be  considered 

a-  :     I  with  the  leather.     To  show  the  influence  of 

free  sulphuric  acid,  i.e.,  acid  removable  by  washing,  pieces 
of  leather  were  immersed  in  5  and  10  per  cent,  solutions 
of  the  acid,  and  subsequently  examined.  In  these  cases 
the  leather  was  distinctly  deteriorated,  being  brittle  and 
possessing  very  little  tenacity  or  stretch.  Sulphuric  acid 
thus  appears  to  combine  with  hide  fibre  to  a  certain 
extent,  the  amount  varying  with  the  class  of  skin  and  the 
tannage.  .As  a  permissible  content  of  sulphuric  acid  for 
leather,  the  author  gives  1  per  cent.,  this  including  the 
sulphur  of  hid"  substance  (about  0-2  j>er  cent.),  the  sulphur 
from  sulphide  limes  (0-'2  per  cent.),  and  from  swelling 
(04  per  cent.)  leaving  0-2  per  cent,  for  finishing  processes. 
Brittle  leather  is  only  caused  by  over  swelling,  and  can  be 
caa»ed  also  by  other  acids  than  sulphuric  acid.  The 
\Vun<«ch  method  was  used  for  the  sulphuric  acid  deter- 
minations.— H.  G.  B. 

XraU/ool   oil ;     Effect    of   on    chrome    leather.     H. 

Becker.     Collegium,  1907,  370—371. 
X»ATSPOOT  oil  when  used  for  chrome  leather,  along  with 
other  fats,  often  causes  a  sticky  exudation  on  the  surface 
of  the  leather,  which  unlike  an  ordinary  stearine  deposit 
b  not  removed  on  warming. — H.  Br. 

Tanning   maieriaU  ;     Eztraction   of   .     H.    C.    Reed. 

J.  Amer.  Leather  Chem.  Assoc.,  1907,  2,  239—280. 
As  the  result  of  a  large  number  of  analyses  of  chestnut 
and  quebracho  wood,  extracted  in  a  great  variety  of  ways, 
the  "  Committee  on  the  Extraction  of  Tanning  Materials," 
•ppomted  by  the  American  Leather  Chemists  Assoc, 
■DggMt  the  following  provisional  method  in  order  to  secure 
approximate  concordance  of  results.  Sections  1,  2,  3. 
and  5  of  the  preaent  official  method  are  retained  intact. 
To  Section  4,  the  following  is  added  : — Fre^h  materials, 
wood,  barlu  and  itptnt  materials.  500  c.c.  of  extractive 
•ohitioo.  shall  be  collected  by  outside  condensation  in 
approximately  two  hours,  and  the  extraction  continued 
with  .VlO  r.r.  tor  fourteen  hours  lonper,  by  the  process  of 
coDtinuouii  extraction  with  a  reflux  conden.scr.  The 
applied  heat  shall  be  Kuch  as  to  give,  by  condensation, 
apwoximat'i-    "-"■  •■■   ){  hours. 

With   tD'  ■  of  iMTcolation   with  outside 

cf"'-*!;'  n     •  '•  will  never  be  attained,  and 

:  -d  will  (*•  I  ve  for  the  extraction  of  all  materials. 

'  •  pancie«  fx-cur   with    the   use   of   gelatin    salt 

t*^'«.  ■»•  ^  ineanH  of  n.tfcrtaining  th*-  dcCTce  of  extraction, 
and  doubts  are  rtit«Ttain«-d,  un  to  whether  the  |)re(ipitated 
comp^/und  in  the  fa»«>  of  (wjlutions  subject^-d  to  prolonged 
boilmft  danng  extraction.  i«  really  tanno-gelatin. — H.  Br. 

r«niii.--  '■ 

A.  \ 

1>-    _ 


instead  of  0-006,  to  allow  for  the  dilutions.  Occasionally, 
solutions  weak  in  tannin,  filter  very  slowly  after  precipita- 
tion. This  defect  is  obviated,  by  making  the  solution 
of  the  liquor  stronger.  The  quinine  solution  is  made  by 
dissolving  15  grms.  of  pure  quinine  in  1 10  c.c.  of  previously 
neutralised  95  per  cent,  alcohol,  and  then  adding  slowly, 
while  stirring,  90  c.c.  of  water. — H.  Br. 

Tanning  liquors  ;   Amount  of  hide  powder  for  the  analysis 

of .     W.  A.  Fox.     J.  Amer.  Leather  Chem.  Assoc, 

1907,  2,  394—400. 

The  article  embraces  the  report  of  the  committee 
appointed  by  the  Amer.  Leather  Chemists  Association 
to  consider  the  revision  of  the  official  regulations  as  to 
the  amount  of  hide  powder  to  be  used  in  the  analysis  of 
tanning  liquors.  A  series  of  experiments  are  recorded 
with  liquors  of  varying  strength,  age,  and  acidity,  and 
with  specified  variations  in  the  amounts  of  hide  powder 
used.  The  amounts  officially  prescribed  are  found  to  be 
too  small,  and  in  many  cases  to  leave  unabsorbed  tannin 
in  the  non-tannin  filtrates.  Increase  in  the  amount  of 
powder  used  is  showTi  to  give  a  greater  absorption  of  non- 
tannins,  especially  when  the  tannin  content  is  low  and  the 
acidity  of  the  liquor  is  high,  thus  making  it  difTicult  to 
fix  quantities  of  hide  powder  suitable  for  all  classes  of 
liquors.  The  committee  recommend  the  following 
amounts  : — 


f'-fTminnlion   of  the.   acidity  of  . 

J.  Amer.  I^eather.  Chem.  Assoc., 

ition.  of  the  twme  Htrength  as  uwd 

■n.  10  v.c.  of  jircviouHly  neutralised 

■  r'ial   3   per  cent.)  are   added. 

The   jKToxide   preventH  the 

t«T)d   to  darken  the  (iltriite.>( 

i'lrmff  the  Rul;«>quent  titration. 

an-  now  added   Hlowly,   with 

m    filtered.       IfjO    c.c.    of    the 

10  raiintic  alkali  nolution  with 

'Am-  v>hition  of  phenolphthalein 

-_    '.-     ;  roprjrtion  of  acetic  acid   from 
•**  *^tm\m  o4c^ci  alkali  naed.  the  factor  O-fjr^OB  ifi  uued, 


Tannin  content  of  liquor. 


Grms.  per  100  cc 
0.35—0-45 
0-25— 0-35 
0-15— 0-25 
0-00- 0-15 


Grms.  of  dry  hide  powder. 


9—11 
6-5-9 
4—6-5 
0—4 


These  amounts  always  give  complete  detannifsation, 
and  yield  results  differing  very  slightly  from  the  official 
method.  The  chairman,  however,  doubts  whether  any 
such  scale  will  ever  prove  satisfactory,  and  inclines  to  the 
use  of  a  fixed  amount  for  all  liquors. — H.  G.  B. 

Chromed  hide  powder  and  the  influence  of  acidity  upon 
chroming  and  non-tannins.  H.  C.  Reed.  J.  Amer. 
Leather  Chem.  Assoc,  1907,  2,  426—438. 

The  author  criticises  the  method  of  chroming  hide  pow^Jer 
proposed  by  Procter  and  Bennett  (this  J.,  1906,  1203; 
1907,  79),  which  is  now  the  official  method  of  the  I.A.L.T.C. 
The  author's  experiments  embrace  the  use  of  chromium 
chloride,  chrome  alum,  and  chromium  formate.  Assuming 
that  the  compounds  formed  with  hide  powder  hydrolyse 
when  used  for  detannisation,  yielding  the  corresponding 
free  acids,  the  author  makes  a  series  of  experiments  on  the 
effect  of  these  acids  in  varying  quantities  on  the  typical 
non-tannins  of  the  common  tanning  materials  when 
evaporated  to  dryness  with  them.  Sulphuric  and  hydro- 
chloric acids  are  said  to  hydrolyse  the  sugars,  and  after- 
wards produce  "  caramelisation,"  and  slight  lowering  of 
estimated  non-tannins.  The  residues  are  found  to  be 
rather  difficultly  soluble  and  to  possess  an  odour  of  caramel. 
With  formic  and  acetic  acids  this  efTect  is  found  to  be  less 
marked  and  to  have  a  negligible  infiuence  on  results. 
1'he  combined  evaj)orator  and  dryer  was  used  in  these 
experiments.  A  de8crii)tion  is  also  given  of  the  j)repara- 
tion  of  crystallised  chromium  formate  from  chromium 
Hul|)hate  and  barium  formate,  and  its  subsequent  use  in 
chroming  hide  j)owdcr.  TIk-  normal  salt  is  .«liown  to  be 
u8<0csH  for  this  pnryioso,  and  various  basic  solutions  are 
used,  'i'he  author  confirms  the  observations  of  I*rocter 
and  I'ennctt  as  to  the  more  rapid  chroming  obtained 
with  such  basic  solutions,  the  greater  absorption  of  non- 
tannins  with  acid  y)OwderH.  and  also  furlhet  emjjhaHises 
the  desirability  of  a  fixed  acidity  to  eni-nre  uniform 
absorjition.  It  is  suggested  that  this  might  be  done  in 
the  ease  of  chromium  formate  by  a  prescribed  mode  of 
washing,  this  latter  to  be  determined  for  each  batch  of 
powder  by  titration  with  standard  sodium  hydroxide, 
Sulphited  tanning  extracts  are  shown  to  yield  with 
chromium  formate  distinctly  higher  values  for  non-tannini' 
than  with  chrome  alum. — II.  G.  B. 
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Tannin  solutions  ;    Filtration  of .     H.  C.  Reed.     J. 

Amer.  Leather  Chem.  Assoc,  1907,  2,  420 — 426. 
A  NEW  apparatus  for  the  filtration  of  tannin  infusions 
is  described  involving  asbestos  and  kaolin  as  filtering 
media  and  the  use  of  diminished  pressure.  This  is  found 
to  give  clear  filtrates  with  any  infusion,  but  the  amounts 
of  asbestos  and  kaolin  most  suitable  for  this  purpose  are 
not  yet  determined. — H.  G.  B. 

Filter  papers   [in  analysis   of  tanning  materials]  ;     Com- 
parison of  S.  and  S.  No.  590  and  No.  602  hard . 

W.  K.  Alsop  and  W.  A.  Fox.  J.  Amer.  Leather  Chem. 
Assoc,  1907,  2,  281—284. 

The  absorption  of  tannin  by  Xo.  602  hard  paper,  has 
been  found  to  be  much  greater  than  by  Xo.  590  paper, 
under  the  s]>ecified  conditions  of  the  official  method,  and 
the  absorption  is  greater  from  extracts  of  the  character 
of  unclarified  quebracho  than  from  clarified  quebracho 
or  chestnut  extract. — H.  Br. 

Hide  substance  dissolved  in  lime-  and  tan-liquors  ';    Direct 

determination  of .     R.  A.  Earp.     Collegium,  1907, 

412—414. 

The  method  depends  upon  the  co-precipitation  of  the 
dissolved  colloidal  hide  substance  and  another  insoluble 
colloid,  the  reagent  for  tan-liquors  being  lead  acetate, 
and  for  lime-liquors,  chrome  alum.  The  nature  of  the 
precipitate  necessitates  a  very  thorough  washing  to  remove 
all  crystalloidal  matter.  After  washing,  the  precipitate 
is  drained  and  the  contained  nitrogen  determined,  the 
amount  of  hide  substance  being  then  calculated  in  the 
usual  way.  In  a  check  experiment  with  a  solution  of 
gelatin  of  known  strength,  mixed  with  a  weak  tan-liquor, 
95  per  cent,  of  the  dissolved  gelatin  was  found  to  be 
removed. — H.  G.  B. 

Lactic  acid  in  lactates  ;  Determination  of .     J.  Paessler. 

See  XXIII. 

Patents. 

Leather     for '^producing     electrically-insulating     wearing 
apparel  orjfor  insulating  electric  conduits  ;    Process  for 

the  manufacture  of .     H.  Egger,  Brixlegg,  Austria. 

Eng.  Pat.  6592,  March  19,  1907. 

See  Fr.  Pat.  376,660  of  1907  ;  this  J.,  1907, 1022.— T.  F.  B. 

Glue  ;    Bleaching .     J.  Y.  Johnson,  London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.     Eng.  Pat.  4049,  Feb.  18,  1907. 

See  Addition  to  Fr.  Pat.  366,701  of  1906  ;   this  J.,  1907, 

921.— T.  F.  B. 

Glue  -;  Bleaching .     A.  J.  Stiegelmann  and  E.  Uehnel, 

A.ssignors  to  Badische  Anilin  und  Soda  Fabrik,  Lud- 
wigshafen on  Rhine,  Germany.  U.S.  Pat.  867,167, 
Sept.  24,  1907. 

See  Addition  to  Fr.  Pat.  366,701;    this   J.,    1907,   921. 

— T.  F.  B. 

Gelatin   formsTor    moulds  ;     Process   of   producing . 

A.     Leuchter,     Brooklyn,     X.Y.      U.S.   Pat.     869,311, 

Oct.  29,  1907. 
A  SOLUTION  of  gelatin  containing  a  large  proportion  of 
liquid  is  used  for  obtaining  a  mould  from  a  model.  The 
mould  is  then  subjected  to  the  action  of  such  reagents  as 
sodium  silicate,  alkali  or  formaldehyde,  eitlier  alone  or 
together,  which  cause  contraction  and  hardening  to  take 
place.— S.  R.  T. 

Gelatin   forms   or   moulds  ;     Process   of   producing . 

A.     Leuchter,     Brooklyn,    N.Y.     U.S.     Pat.     869,312, 

Oct.  29,  1907. 
Gelatin  moulds  obtained  by  the  process  described  in  the 
previous  abstract  from  a  solution  of  gelatin  contammg 
acetic  acid,  with  or  without  gum  tragacantli.  are  treated 
with  water  to  cause  enlargement,  and  then  hardened  by 
means  of  a  bath  of  alum  and  acetic  acid. — S.  R.  T. 


Albuminoid  maUers,  especially  casein  ;    Electrolytic  treat- 
ment  of .     R.    Desgeorge   and   F.    Lebreil.     First 

Addition,  dated  Sept.   14,   1906,  to  Fr.  Pat.   373,756, 
March  27,  1906. 

See  U.S.  Pat.  863,268  of  1907  ;  this  J.,  1907,  1022.— T.F.B. 
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Nitrogen ;    Assimilation  of  atmospheric   by   a  free 

living  soil  organism,  viz.:  Azotobacter  chroococcum  of 
Betjerinck.  S.  F.  Ashby.  J.  Agric.  Science,  1907,  2. 
35 — 51. 

The  author  describes  experiments  on  the  fixation  of 
atmospheric  nitrogen  by  pure  cultures  of  Azotobacttr 
chroococcum  from  Rothamstead  soil  and  bv  mixed  soil 
cultures,  the  organisms  being  grown  in  culture  solution.s 
containing  mannitol  as  carbohydrate  food  for  the 
organisms.  The  best  results  are  .^hown  in  the  following 
table  :—  ^ 


Mgrms.  of  nitrogen  fixed  per  grm.  of  mannitol  oxidised. 


It  would  appear  that  the  presence  of  other  bacteria  in 
the  primary  cultures  acts  favourably  on  the  fixation  of 
nitrogen,  provided  the  reaction  remains  neutral  or  alkaline  ; 
the  presence  of  free  acid  in  the  culture  medium  seriously 
affects  the  growth  of  A  zotobacter.  The  fixation  of  nitrogen 
is  favoured  by  aeration  and  by  the  presence  of  a  base 
such  as  calcium  carbonate  or  magnesium  carbonate, 
especially  the  latter.  With  respect  to  airation,  in  two' 
culture  solutions  of  equal  surface  area,  but  of  which  one 
was  only  half  as  deep  as  the  other,  the  proportion  of 
nitrogen  fixed  in  the  shallow  solution  was  nearly  twice 
as  much  as  in  the  other.  Azotobacter  is  present  in  soil 
most  abundantly  near  the  surface,  the  amount  decreasing 
with  increasing  depth  of  the  soil.  The  fixation  of  nitrogen 
by  the  organisms  does  not  proceed  uniformly  over  the 
period  of  active  oxidation  of  the  carbohydrate  nutrient, 
but  increases  rapidly  at  first  and  then  becomes  slower, 
corresponding  with  the  decrease  in  the  concentration  of 
the  carbohydLrate.  A  pure  culture  of  Azotobacter  from 
Cairo  soil  resembled  the  Rothamstead  organism,  except 
that  the  fixation  of  nitrogen  was  more  rapid  and  greater. 
Pure  cultures  of  Azotobacter  from  soil  from  Moinbassa  and 
the  Transvaal  differed  in  many  respects  from  the  Rotham- 
stead organism  and  appear  to  represent  a  distinct  variety, 
which  is  very  active,  fixing  7-3  mgrias.  of  nitrogen  per  griiu 
of  mannitol  oxidised,  as  compared  with  7-()4  mgrms.  by 
the  Cairo,  and  4-91  mgrms.  by  the  Rothamstead  organism 
under  similar  conditions.  A  bibliography  is  appended 
to  the  paper. — A.  S. 

"  Nitrification "  ,•     Some    observations    on    .     S.    F. 

Ashby.  J.  Agric.  Science,  1907,  2,  62—07. 
It  is  known  that  nitrification  does  not  take  place  in 
absence  of  a  base.  The  author  made  a  series  of  experi- 
ments to  ascertain  whether  the  most  gi-nonilly  availAblo 
base — calcium  carbonate — can  be  re[ilftc(><l  by  other 
constituents  of  soil,  e.g.,  kaolin,  miKlelling  day.  and  ferric 
hydroxide.  It  was  found  that  a  marked  nitriticiition  of 
an  ammonium  salt  can  be  ellit'tod  in  pre.s«>nce  of  ferric 
hydroxide,  either  in  the  freshly-precipitat«"d  state  or  as 
iron  rust.  In  solutions,  nitrification  is  not  complet4Hi  in 
presence  of  ferric  hydroxide,  probably  owing  t«»  diHsooia- 
tion  of  ferric  nitrit*"  and  nitrate,  with  lilxTation  of  acid. 
Kaolin  and  modelling  clay  are  not  oapuble  of  m-rving  »« 
bases  for  nitrification.  The  double  ammonium  com|H)und 
formed  by  the  al)snrj)tion  of  ammonium  *ilts  from  diluto 
solutions  by  modelling  clay  can  probably  be  nitritii<d  in 
the  absence  of  a  base,  but  this  in  nut  the  caite  with  the 
corresponding  double  ammonium  compound   formed   by 
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peat.  The  function  of  the  base  in  nitrification  is  to  form 
ammonium  carbonate,  which  is  alone  directly  nitrifiable, 
and  the  ease  with  which  nitrification  is  set  up  in  presence 
of  ditleront  carlKimites,  depends  upon  the  rapidity  with 
which  thcv  can  n-act  with  a  neutral  ammonium  salt  to 
produce  ammonium  carbonate ;  magnesium  carbonate 
is  more  etlective  in  this  respect  than  calcium  carbonate. 
The  oxidation  of  nitrites  to  nitrates  by  Xitrobacter  is 
inhibited  by  ammonium  salts  and  asparagine,  but  this 
action  can  be  largely  obviated  by  abundant  inoculation 
of  the  orgjinism  ;  by  allowing  the  organism  to  multiply 
before  the  addition  of  the  ammonium  si\lt  or  asparagine  ; 
and  bv  inoculating  with  an  organism  which  has  become 
habituateil  in  prcxnous  culture  to  ammonium  salts  or 
asparagine  by  gradually  increasing  the  conceutration  of 
the  latter  substances. — .\.  S. 

yitrificalioH  ;     Researches    on    intensive ,    and    the 

inMaUatioH  of  nitre-beds  capable  of  giving  high  yields. 
Miintz  and  Laine.  Bull.  Soc.  d'Encour.,  1907,  109, 
i>5 1  —  1042. 
The  paper  is  subdivided  as  follows  : — I.  Nitrification  of 
ammonium  salts  in  earthy  media  :  nature  of  the  earth  ; 
influence  of  the  organic  matter  of  the  soil  on  nitrification  ; 
influence  of  temperature  ;  concentration  of  ammoniacal 
solutions  in  the  liquids  of  the  soil ;  limit  of  the  enrichment 
of  earthy  nitre-beds  ;  substitution  of  peat  for  earth  and 
mould  ;  nitrification  of  organic  matter  ;  installation  of  an 
earthy  nitre-bed.  II.  Nitre-beds  with  continuous  flow 
of  liquid  :  influence  of  temperature  on  the  behaviour  of 
contmuous  nitre-beds  of  peat ;  concentration  of 
ammoniacal  solutions  ;  yields  of  continuous  nitre-beds  ; 
concentration  of  calcium  nitrate  solutions  ;  accumulation 
of  calcium  sulphate  in  nitre-beds ;  transformation  of 
calciam  nitrate  into  nitric  acid  and  alkali  nitrates  ;  loss 
of  nitrogen  during  nitrification  ;  installation  of  continuous 
nitre-beds.  In  view  of  the  results  of  their  investigations, 
the  authors  recommend  the  installation  of  nitre -beds  on  a 
large  scale  in  the  vicinity  of  peat-bogs  (see  Fr.  Pat.  377,711 
of  1906  and  addition  thereto  ;  this  J.,  1907,  1.00,  1154). 
They  estimate  that  with  such  an  installation,  a  peat-bog 
of  an  area  of  1000  hectares  (1  hectare  =  10,000  sq.  m.  or 
247  acres)  and  an  average  depth  of  2  metres,  and  con- 
taining 2  per  cent,  of  nitrogen,  would  yield  800,000 — 
900.000  tons  of  sodium  nitrate.— A.  S. 

Uumic  acids  ;   Chemistry  and  physiological  actioii  of . 

R.    A.    Robertson.   J.   C.    Irvine,   and   M.    E.    Dobson. 

Bio-CTiem.  J.,  1907,  2.  458—480. 
Natcbal  humic  acid  obtained  from  peat  varies  greatly 
in  composition  according  to  the  method  of  preparation. 
When  prepared  through  the  ammonium  salt,  the  percentage 
of  caroon  is  lower  and  that  of  nitrogen  is  higher,  than 
when  prepared  from  the  potassium  salt.  Artificial  humic 
acid  prepared  from  pure  cane  sugar  by  the  action  of 
hydrochloric  acid,  contains  less  combined  nitrogen  and 
more  methoxyl  than  the  artificial  forms.  It  is  unaltered 
in  compowrtion  by  conversion  into  the  ammonium  salt 
and  reprecipitation,  and  is  l>est  represented  by  the  formula, 
Cm^M^^U-  Humic  and  saccharohumic  acids  and  their 
potaanom  salts  are  utilisable  by  Penicillium  as  sources 
of  or((anic  carbon  ;  further,  potassium  humate  and  to  a 
le<w  ^Tt<T)*.  potassinm  saocharohumate  serve  as  organic 
ni*'  'i   compounds  for   this   mould.     The  y)hy8io- 

\i  .  '  fully  confirm  the  chemical  on  such  points  as 

Ih^t  ^  .■  n  ■  liiiia)  acid-H  are  richest  in  carbon.  Ex|)erimcnt8 
with  lAmnn  (an  iron-ntorinK  plant)  lend  HUj)})ort  to  the 
chemical  statement  that  only  the  natural  acids  contain 
iroOL— E.  F.  A. 

Chemical  manures  in  Egypt.     Hoard  of  Trade  .1.,  Nov.  21, 
1WJ7.     IT.R.] 

I'-     '  rnyiorts  of  chemical  manures  into  Egypt 

»•  toan,    valued   at  £E  13,000,    whilst   in 

r  •  re  nearly  13.fK)0  metric  tons,  vahicd  at 

o.  For  the  firxt  nine  months  of  1907  the 

Af  ■  ''-d    to    7.. 579    metric    tons,    valued    at 

£K  7»»,'i<>7.  iVblt^iiim  KUffplies  about  two-third.i  of  the 
total  import*,  and  the  United  Kingdom  one-seventh. 
The  averafD  fricw  for  the  principal  manure*,  c.i.f.  Alex- 


andria are  : — Nitrate  of  soda,  £12  10s.  per  ton  ;  sulphate 
of  ammonia,  £13  to  £13  5s.  per  ton  ;  superphosphates, 
£3  2s.  to  £3  6s.  per  ton.  The  superphosphates  imported 
contain  from  16  to  18  per  cent,  of  phosphoric  acid  (water 
and  citrate  soluble). 

Owing  to  the  very  small  Egyptian  demand  prior  to 
last  year,  it  was  found  cheaper  and  more  convenient  to 
bring  the  nitrate  of  soda  from  Chili  to  Belgium  and  then 
tranship  to  Alexandi'ia  according  to  roquu-ements.  This 
largely  accounts  for  the  fact  that  in  1905  Belgium  had 
practically  the  whole  of  the  Egyptian  trade.  In  1906, 
the  sales  having  increased  so  enormously,  the  Khedivial 
Agricultural  Society  of  Cairo  chartered  two  vessels  and 
brought  full  cargoes  direct  from  Chili  to  Alexandria,  and 
the  same  process  is  being  rejwated  this  year.  Belgium 
is  the  principal  source  of  supply  for  superphosphates. 
Glasgow  also  ships  some  superphosphates,  but  Antwerp 
does  nearly  the  whole  of  the  trade.  The  main  port  of 
shipment  for  sulphate  of  ammonia  is  Glasgow,  after  which 
comes  Antwerp. 

Practically  the  only  manures  manufactured  in  Egypt 
are  those  turned  out  by  a  Cairo  company,  such  as 
"  poudrette  "  and  other  sewage  products.  The  company 
also  work  up  various  slaughter-house  products,  such  as 
dried  blood,  powdered  hoof  and  horn  and  ground  bones. 
Artificial  manures  are  allowed  to  enter  Egypt  free  of  duty, 
and  the  State  railways  transport  them  into  the  interior 
at  reduced  rates. 

Patent. 

Fertilisers,  filtering  -tnaterials  {for  sewage^,  and  the  like  ; 
Production  of  — — .  J.  Brightmore,  Tideswell,  Derby- 
shire.    Eng.  Pat.  15,922,  July  13,  1906. 

Blocks  or  slabs  are  prepared  by  moistening  lime,  lime- 
ashes,  and  slag,  with  water,  and  pressing  the  mixture  in 
suitable  moulds.  The  moist  blocks  are  then  heated  and 
subjected  to  the  action  of  a  current  of  electricity,  and  after 
cooling,  are  placed  in  an  atmosphere  of  air  or  nitrogen  at 
a  pressure  of  about  15  atmospheres  ;  this  air,  or  nitrogen, 
may  be  "  ionised  previously  by  passing  it  through  an 
electric  arc."  The  blocks  are  then  treated  with  super- 
heated steam,  cooled,  and  immersed  in  a  fluid  containing 
nitrogenous  matter,  such  as  sewage,  or  they  may  be  used 
as  filtering  material  in  filter-beds  for  sewage.  Previous  to 
use  for  fertilising  purposes,  the  blocks  are  ground  to  a 
suitable  degree  of  fineness. — W.  P.  S. 


XVI.— SUGAR,   STARCH,    GUM,    &c. 

Glucose   [dextrose] ;,    Influence   of   catalysis   by   acids   and 

bases  on  the  mutarotaiion  of .     C.  S.  Hudson.     J. 

Amer.  Chem.  Soc,  1907,  29,  1571—1576. 

From  his  own  results  on  the  rate  of  mutarotation  of 
dextrose  in  acid  (hydrochloric)  solutions  and  Osaka's 
results  (this  J.,  1907,  395)  on  the  same  phenomenon  in 
alkaline  solutions,  the  author  has  calculated  the  following 
formula  for  a  temperature  of  25°  C,  in  aqueous  acid, 
and  alkaline  solutions, 

/fc  =  0-0090 -f-0-258(H-)+9750(  OH'), 
in  which  (H')  and  (OH')  are  the  concentrations  of  the 
hydrogen  and  hydroxyl  ions  respectively.  The  author's 
experiments  show  that  there  is  a  distinct  depression  of  the 
rate  of  mutarotation  in  weak  acid  solutions  as  compared 
with  the  rate  in  j)ure  aqueous  solutions,  the  mininmm 
rate — 0-0096 — being  attained  at  a  concentration  of 
hydrogen  ions  =  2-3(10)^  mols.  per  litre.  This  depression 
is  due  to  the  fact  that  addition  of  small  quantities  of  acid 
to  jjure  water  lowers  the  concentration  of  hydroxyl  ions 
nearly  as  much  as  it  increases  the  concentration  of 
hydrogen  ions,  and  the  catalytic  power  of  the  former, 
with  reference  to  the  mutarotation  of  dextrose,  is  about 
40,(KK>  times  greater  than  that  of  the  latter.  The  experi- 
inents  also  show  "  that  there  is  a  linear  relation  between 
the  hydrogen  ion  concentration  and  the  rate  of  muta- 
rotation in  solutions  of  such  acid  strength  that  the  influence 
of  the  hydroxyl  ions  upon  the  rate  can  be  neglected." 
(Jsaka's  statement  that  the  rate  of  mutarotation  is  pro- 
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portional  to  the  square  root  of  the  hydrogen  ion  con-    ' 
centration  {loc.   cit.)  holds  fairly  well  between  the  con- 
centrations 0-01— 0-10  mols.  per  litre,  but  does  not  agree 
with  measurements  outside  these  limits.— L.  E. 

Patents. 

Sugar  juice  ;   Process  for  the  purification  of  hot  crude i 

by   means   of  lime   and   kiesdguhr.     R.    Stutzer      Ger     > 
Pat.  185,655,  Jan.  29,  1905.  '    i 

The  hot  crude  juice  is  mixed  first  with  unwashed  and 
unignited  kieselguhr,  and  then,  without  filtering,  with  '. 
lime.  It  is  stated  that  the  preliminary  addition  of  an  ' 
indiflterent  substance,  such  as  kieselguhr,  effects  a  con- 
siderable saving  in  the  quantity  of  lime  required  to  produce  i 
complete  precipitation  of  protein  matters  and  to  yield  ! 
a  juice  which  will  filter  readily. — A.  S. 

Evaporating  and  boiling  apparatus  especinlli/  for  the  sugar    i 
industry.     A.    Miiller.     Ger.    Pat.    186,074,     ^nril    13 
1906.  ^ 

The  patent  relates  to  evaporating  apparatus  of  the  type    . 
in  which  the  circulating  liquid  descends  through  a  wide 
central  tube.     Below  this  tube  is  a  kind  of  bucket-wheel,    ' 
formed  of  an  annular  plate,  conforming  in  shape  with    ' 
the  bottom  of  the  evaporator,  and  provided  with  conical    j 
scoops   and   with   an  opening.     The   fresh   liquid  enters 
the    evaporator    through    a    tangential    pipe    below    the    I 
bucket-wheel,  and  passes  into  an  annular  passage,  then,    - 
through  openings  in  the  wall  of  this  passage,  against  a 
baffle-plate,   which  directs   it  towards   the   walls   of  the    | 
evaporator.     It    then   rises    through    the    heating    tubes 
and  descends  through  the  wide  central  tube,  falling  on  to    I 
the  bucket-wheel,   whence  part  is  directed  towards  the    i 
walls    of   the   evaporator,    whilst   part   falls   through   the    \ 
opening  mentioned  above,  and  mixes  with  the  incoming 
fresh  liquid.     The  lower  ends  of  the  heating  tubes  are  cut    ' 
off  at  an  angle. — A.  S.  i 

Evaporation   of   solutions   especially   of   sugar   solutions ";    \ 

Process  for  the .     R.Bergmans.     Ger.  Pat.  185,829     ' 

June  26,  1906. 

The  vapours  evolved  from  the  solution  being  evaporated  ! 
are  peissed  through  a  superheater,  and  then  utilised  ' 
again  as  heating  agent. — A.  S.  j 

Molasses  ;•     Process    and    apparatus   for   the    partial    de- 

saccharification  of .     A.  Grantzdorffer.     Ger.  Pat.    i 

184,644,  Feb.  1,  1906. 

Molasses  still  containing  crystallisable  sugar,  is 
heated  to  about  60°  C,  and  then  whilst  cooling  to 
about  40°  C,  is  filtered  through  sugar.  The  apparatus 
for  carrying  out  the  process  consists  of  a  movable  vessel, 
divided  into  three  compartments  and  mounted  on  a 
horizontal  axis.  The  sugar  is  placed  in  the  middle 
compartment  and  the  molasses  in  the  two  outer  ones. 

—A.  S. 

Liquids,   etc.     Addition   to  Fr.   Pat.    377,700.     See  XII 


XVII.— BREWING,    WINES,   SPIRITS,    &c. 

Yeasts  ;    Propagation  of  different  races  of  culture in 

nutrient  media  of  known  composition.  W.  Henneberg. 
Woch.  f.  Brau.,  1907,  24,  542—546,  575—579,  581—586, 
596—601,  609—613,  618—620. 

The  author  has  studied  the  influence  of  various  nitro- 
genous and  mineral  nutrient  substances  on  the  characters 
of  yeast  when  grown,  for  more  or  less  prolonged  periods, 
in  solutions  containing  these  substances.  Seven  yeasts 
representing  types  of  the  different  varieties  employed 
industrially  were  studied.  With  respect  to  microscopical 
structure,  the  top- fermentation  beer  yca-sts  retained  a 
spherical  form  under  all  conditions  ;  bottom-fermentation 
yeasts  were  mostly  spherical  but  in  some  media  often 
assumed  an  oval  form,  and  in  one  case  amoeba  forms 
were  developed.  The  distillery  yeasts,  races  II.  and  XII., 
showed  extreme  variations  in  form  over  long  periods  of 
sub-cultivation.     The   yeasts   could   only   be    maintained 


in  normal  condition  in  peptone  media,  though  in  most 
cases  neutralised  asparagine  media  were  nearly  as  good 
Thickening  of  the  cell  walls  was  generally  traceable  to 
excessive  quantities  of  salts,  ammonium  salts  particularly  • 
an  acid  reaction  is  not   the  cause   of  thickening      The 
formation  of  complex  budding  chains  in  the  case  of  the 
top-fermentation    yeasts  can  be  induced  by  controlling 
the  composition  of  the  medium,  but  only  after  prolonged 
propagation.     In    the    distillery    yeasts    abnormal    cell 
forms   (amoeba?)   appear  after  three   or  four  cultivations 
with  excessive   nutrition  ;  they  are   to  a  certain  extent 
hereditary.     Similar  conditions  of  nutrition  often  induce 
similar  forms   of  cells   in  different  yeasts.     Acid   media 
favour  the  rapid  dying  out  of   the  cultures  ;    this  occurs 
more  easily  the  more  often  the  yeast  has  been  propagated 
in  the  same  solution.     Calcium  salts,  e.g.,  the  chloride, 
phosphate  and  lactate,  delay  the  dying  out  of  the  cultures! 
Top-fermentation   yeasts  never  coagulate  so  strongly  as 
the  bottom  yeasts,  the  formation  of  large  budding  chains 
keeping  the  flakes  loose.     By  suitable  nutrition  the  cell 
walls  can  be  made  more  slimy  and  the  yeast  more  floccu- 
lent.     Strong  flocculation  of  bottom  yeast  only  takes  jjlace 
in   neutral,   alkaline   or   very   weakly   acid   media  ;    top- 
fermentation  yeasts  can  "  break  "  iii  any  medium.     The 
distillery   yeast   race    XII.    sometimes    forms    such    large 
budding  chains  that  the  yeast  lies  at  the  bottom  whilst 
fermentation   is   still   going  on,  the   liquid    being   nearly 
clear  and  without  a  trace  of  foam.     In  neutral  or  alkaline 
media,  a  yellow  to  reddish  coloration  of  the  liquid,  and 
often  of  the  j-east  also,  occurs  after  several  sub-cultiva- 
tions ;    it  appears  to  be  due  to  magnesium  and  calcium 
salts.     Foaming    fermentations    (Schaumgahrungen]    are 
especially    common    with     race     II.,     when    cultivated 
in  solutions  of  ammonium  salts,  asparagine  or  peptone. 
The    yeast    excretes    a    soluble    protein,    the    presence 
of    which    causes    the    filtrate    to    froth    when    shaken; 
calcium  phosphate  and    lactate   increase  this   tendency! 
The    other    \easts    rarely    give    foaming    fermentations. 
Top-fermentation  yeasts  multiply  far  more  rapidly  than 
bottom  j^easts  ;    in  some  solutions  containing  fermentable 
sugar  an  increase  of  the  yeast  may  take  place  without  a 
corresponding    fermentation.     As    regards    the    yield    of 
alcohol,  substances  which  neutralise  acidity  are  favourable, 
also  calcium  sulphate,  phosphate  and  lactate.     Calcium' 
salts  are  not  essential  to  the  continued  propagation  of 
yeast.     Distillery  yeast  race  II.  shows  a  greater  tendency 
to   increase   the   acidity   during    fermentation   than   does 
race  XII.  ;  calcium  salts,  particularly  the  lactate,  increase 
this  tendency,  potassium  sulphate  reduces  it. — J.  F.  B. 

Yeast  cells  ;    Effect  of  acids,  alkalis,  and  neutral  salts  on 
the  fermentative  activity  and  on  the  rate  of  muUipHcation 

of .     E.   Drabble  and  D.  G.  Scott.     Bio-Chem.  J 

1907,  2,  340—348. 


Sodium  and  potassium  chlorides  and  nitrates  when  added 

to  sugar  solution   in  strengths   of  0-1,   0-01,   0-001    and 

O-OOOI  grm.  mols.  per  litre,  do  not  exercise  any  marked 

inhibiting  action  on  the  fermentative  fictiyity  of  yeast. 

Hydrochloric    and    nitric    acids    of    0-1     grm. -molecular 

strength  entirely  prevent  fermentation  and  they  exercise 

a    depressing    action    at    lower    concentrations."    Sodium 

and  pota.ssium  hydroxides  of  0-1  grm. -molecular  strength 

i    likewise  entirely  prevent  fermentation.      Weaker  solutions 

I   depress  the  action,  while  0-tXMJl  grm.-niolccular  solution 

I    affects    the    process    but   little.      Hydrochloric   and    nitric 

!    acids  at  0-1    grm. -molecular  strength  comnlctely   inhibit 

\    reproduction  and  are  to  some  extent  fatal  to  the  yeast 

cells  ;    lower  concentrations  jiermit  reproduction.     In  all 

'    strengths  of  the  neutral  salts  emploved,  tin- cells  reproduci- 

I    actively.      The   more  concentrated   a<  ids    bring   about   a 

shrinkage  of  the  diameter  of  the  cell  to  nearly  that  of  the 

I    dead  cell.     The  alkali  hydroxides  at  (il   grin. -molecular 

strength    prevent   reproduction   and   are    to  Konie  extent 

lethal.      In  lower  concentratioii.s  reproduction  takr«<  place, 

except  in  0-01   grm. -molecular  potassium  hydroxide.     In 

the  case  of  sodium  nitrate  the  greatest  reproduction  wa« 

found     in     ()'2     grm. -molecular      solutiom*.       Increasing 

strengths     depressed     the     reproductive     artivitv.     and 

solutions    of   greater   strength    than   0-7    grm.-moleoular 

proved  lethal  to  some  of  the  cells.  —  K.  F.  A. 
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Bftnint  (W  a  nitrogenous  nutrieni  for  t/east.  V.  .Stanek 
and  O.  Xliskovskv.  Z.  ges.  Brauw.,  1907.  30.  566—568. 
ExrKRiMKNTS  with  two  bottom-fermentation  brewery 
\-easts  and  a  distillery  yeast  show  that  none  of  these 
oryranLsms  us  capable,  eveti  after  a  long  time  and  in  presence 
•of  dextrose  and  mineral  nutrient  materials,  of  utilising 
betaine  as  a  soun  e  of  nitrogen.  The  yeasts  increased  only 
slightlv  and  develo^ied  involution  forms.  The  betaine 
remained   undiminished  and   unchanged. — T.  H.  P. 

Yeast  ;    Aelion  of  certain  t'apours  on  pressed .     B.  O. 

Herzog  and  F.   Horth.     Z.   phvsiol.   Chem.,    1907,  52, 

432  ;  Chera.-Zeit.,  1907.  31,  Rep.,  553. 
Abovt  2  grnis.  of  fresh  pressed  yeast  were  spread  in  a 
small  dUh  and  placed  in  a  desiccator  on  the  bottom  of 
which  were  50 — 100  c.c.  of  a  volatile  organic  liquid,  and 
the  air  was  then  exhausted  from  the  vessel.  Liquefaction 
of  the  veast  took  place  after  a  definite  time,  depending  on 
the  nature  of  the  liquid.  At  a  temiierature  of  20°  C,  the 
following  average  times  were  required  for  liquefaction  : 
Methvl  alcohol.  1-2  mins.  ;  acetone.  3-3  mins.  ;  ethyl 
alcohol.  6-2  mins.  ;  chloroform,  13-8  rains.  ;  ether, 
33-S  mins.  ;  carbon  bisulphide,  7-3  hours  ;  benzene, 
6-8  hours  ;  toluene,  17  hours  ;  light  petroleum  spirit, 
8  davs  ;  formaldehyde,  no  liquefaction.  When  the 
pressed  east  was  previously  mixed  with  a  dried  alcoholic 
extract  of  yeast,  all  the  vapours  showed  a  coasiderably 
■dimini-^hed  liquefying  power.  The  retarding  influence 
of  aqueous  solutions  of  the  above  substances  on  the 
fermentative  action  of  yeast  followed  the  same  order  as 
the  liquefying  power  of  the  vapours  ;  those  substances 
which  liquefied  most  slowly  had  the  least  inhibiting 
influence  on  fermentation. — J.  F.  B. 

JUrertase  in  fungi.  E.  Pantanelli.  Atti  R.  Accad.  dei 
Lincei,  Roma.  1907,  [5],  16,  II.,  419—428.  Chem. 
Zentr..  1907.  2.  1751. 
The  author  has  studied  the  reverting  power  of  3Iticor 
mucedo,  M.  siolonifer,  Botrytis  cinerea,  Aspergillus  niger, 
and  Pfnicillium  glaucnm.  For  the  detection  of  the 
revertaso,  enzymatic  preparations  obtained  from  the 
■different  fungi  were  allowed  to  act  upon  a  40  per  cent. 
solation  of  invert  sugar,  prepared  by  boiling,  for  1  hour, 
a  mixture  of  40  grms.  of  crystallised  sucrose  dissolved 
in  UXJ  c.c.  of  water,  and  5  c.c.  of  A'/io  sulphuric  acid, 
and  then  after  rapidly  cooling,  neutralising  with  5  c.c. 
of  -V/io  sodium  hydroxide  solution,  and  making  up  to 
100  c.c.  10  c.c.  of  this  solution  of  invert  sugar  were 
treated  with  10  c.c.  of  the  enzymatic  preparation,  and 
kept  for  1  hour  at  56^  C,  then  diluted  to  500  c.c.  with 
water,  and  in  10  or  20  c.c.  of  the  diluted  solution,  the 
aagar  determined  by  AUihn's  method.  In  all  cases  a 
•low  reversion  wa«  observed,  which  proceeded  more  rapidly 
in  prr*«-nce  of  free  alkali.  The  revertase  occurs  abun- 
dantly in  the  mycelia  of  the  fungi,  and  Ls  transferred  to 
the  f-ulture  liquid  by  secretion  or  diffusion.  It  is  more 
active  in  alkaline  tfian  in  acid  media,  and  its  activity 
al»o  apfv^am  to  increase  with  the  age  of  the  culture  of  the 
fungu.-.  —  A.  .'^. 

Tartaric  acid  ;    Determination  of in  presence  of  malic 

and  succinic  ocidA.     J.  von  Ferentzy.     See  XXIII. 

Patests. 

ytaUing  grain  ;    Apparatus  for .     J.  Sleeman,  Portis- 

head.  .V>men»ct.     Eng.  Pat.  19,140,  Aug.  27,  1906. 

'f  Ahich  ift  of  the  type  descri lied  in  Eng.  Pat. 

1  iH  J.,  189<*,  93<i),  consists  of  a  cylindrical 

rit.d    wall.s,    and    containing   a   central 

1      of    the   air-pif>e   are   narrower    than 

«  n.  .ind  the  latter  portion  is  i)crforated. 

If  ij.'.%.ii;i<-  platen  are  provided  in  the  8pa<e  between 

if<r    Ai;.  .^nd  the  central  \>\\»-.,  iw)  that  a  chamlxjr 

•  n  the  'niter  caging  and  the  narrow  ends 

The   apparatUM   i«   mounter!   so   that  it 

By  removmg  the  upjx;r  annular  plate, 

:tui   had    ljc<-n    filled    with    grain    in    the 

'  pUtcd,  and  rotating  the  whole  apparatus, 

*.;.  i^\U  into  the  wide  chamljer  where  it  is  separat*;d 

j-^wd  ;    the  walU  of  the  outer  veiwel   and  of  the 

i    p[^-    M<-    n<>\.   i<»-rforat€d    where    they    form    the 


t(.<-  • 

of  f; 
r»ri  • 
»ft.r 

'T     '1. 


sides  of  this  dispersing  chamber.  Air  is  supplied  to  the 
central  pipe  by  suitable  connections.  Other  modifications 
of  the  apparatus  are  described. — W.  P.  S. 

Malt ;    Apparatus  for  the  production  of .     W.  P.  Rice. 

Ft.  Pat.  379,639,  July  2,  1907. 
See  Eng.  Pat.  14,103  of  1905  ;  this  J.,  1905,  1318.— W.  P.  S. 

Brewing  beer.     C.  Zimmer,  Barcelona,  Spain.     Eng.  Pat. 

23,678,  Oct.  24,  1906. 
See  Fr.  Pat.  370,728  of  1906  ;    this  J.,  1907,  270.     Refer- 
ence is  directed  under  Sect.  1,  Sub-sect.  6,  of  the  Patents 
Act,  1902,  to  Eng.  Pats.  26,655  of  1896  and  21,721  and 
21,731  of  1902.— T.  F.  B. 

Beer  wort ;    Manufacture  of .     J.  G.  Maardt,  Hellerup, 

Denmark.   '  Eng.  Pat.  28,920,  Dec.  18,  1906. 
See  Fr.  Pat.  371,650  of  1906  and  Addition  thereto  ;    this 
J.,  1907,  428  and  708.— T.  F.  B, 

Saccharine  piices  for  fermentation  ;    Process  of  sulphitation 

and    desulphitation    of .     E.    A.    Barbet.     Third 

Addition,  dated  Aug.  28,  1906,  to  Fr.  Pat.  361,869, 
Oct.  27,  1905  (this  J.,  1907,  29,  109  and  708). 
In  the  application  of  this  process  for  the  manufacture 
of  red  wines,  the  juice  of  the  grapes  is  caused  to  absorb 
about  1  grm.  of  sulphurous  acid  per  litre.  This  juice  is 
then  mixed  with  the  skins  of  the  grapes  from  which  it 
was  pressed,  so  that  a  distribution  of  the  sulphurous 
acid  takes  place.  After  digestion  for  several  days,  the 
colouring  matter  of  the  skins  is  bleached  and  dissolved 
by  the  sulphited  juice.  The  juice  is  then  pressed  out 
in  the  usual  manner  and  is  preserved  until  required  for 
fermentation.  Before  this  takes  place,  the  juice  is 
desulphited  and  the  red  colour  is  thereby  restored.  The 
marcs  may  be  preserved,  if  protected  from  the  air,  and 
are  exhausted  with  water  at  the  time  of  the  desulphitation 
of  the  juice,  the  exhausted  residues  serving  as  fodder  for 
Cattle.— J.  F.  B. 

Volatile   substances   [spirit3^  ;     Purifying .        J.    U. 

Lloyd,   Norwood,    Ohio.  "  U.S.    Pat.    869,375,   Oct.   29, 

1907. 
"  High  wines  "  are  separated  from  fusel  oil  by  heating 
the  upper   surface  only  of  the  liquid   and  keeping  the 
body  of  the  liquid  cool ;    in  this  way  the  more  volatile 
portions  only  are  driven  off  and  the  less  volatile  retained. 

— W.  H.  C. 

Brandy ;      Apparatus   for   the   continuous   distillation   of 

fine .     E.  A.  Barbet.     First  Addition,  dated  Aug.  30, 

1906,  to  Fr.  Pat.  376,352,  June  9,  1906  (this  J.,  1907, 
1024). 
The  chief  improvement  consists  in  placing  a  separate 
retort  on  the  top  of  the  plate  column,  D^  (see  fig.,  loc.  cit.), 
this  retort  being  heated  at  the  bottom  by  means  of  the 
vapours  in  D^.  The  brandy  from  the  column,  F,  drawn 
off  through  the  cock,  M,  instead  of  being  sent  to  the 
condenser,  is  passed  into  this  new  retort  and  there  under- 
goes a  second  "  repasse  "  in  order  to  eliminate  a  certain 
proj)ortion  of  the  '  tail  "  products.  A  second  improve- 
ment relates  to  the  distillation  of  acid  wines,  in  which 
case  the  vapours  are  treated  with  an  alkaline  reagent 
before  passing  into  the  rectifying  column,  F.  Four 
modified  types  of  the  still  are  described. — J.  F.  B. 

Distillation  of  wine  and  other  fermented  liquors  to  obtain 

brandy  and  other  spirits  ;    Process  for  the .     J.  N. 

Watt.     Fr.  Pat.  379,551,  April  23,  1907. 

See  U.S.  Pat.  851,718  of  1907  ;  this  J.,  1907,  630.— T.  F.  B. 
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(vl.)— FOODS. 

Milk  ;    Heat  value  of as  a  test  of  its  quality.  J.  Malcolm 

and  A.  A.  Hall.     J.  Agric.  Science,  1907,  2,  89—96. 

The  results  of  the  determination  of  the  "  caloric  value  " 
of  43  samples  of  milk  in  a  Berthelot-Mahlcr  bomb  calori- 
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meter  are  given,  determinations  being  also  made  in  certain 
cases  after  diluting  the  milk  with  water.  The  results 
show  that  the  "  caloric  value  "  of  milk  would  be  useful 
in  detecting  Ihe  removal  of  fat,  or  dilution  with  wat€r. 
The  minimal  "  caloric  values  "  to  correspond  with  the 
present  legal  standard  for  milk  would  appear  to  be 
650  cals.  per  c.c,  or  5650  cals.  per  grm.  of  total  solids. 

—A.  S. 

Patents. 

Butter  ;     Process  of  rendering  vegetable capable  of 

being  spread.     P.  Kolesch.  Cannstatt,  Germany.     Eng. 
Pat.  18,499,  Aug.  15,  1907. 

Vegetable  butter,  prepared  from  cocoanut  oil,  palm 
oil  or  the  like,  is  mixed  at  a  temperature  slightly  above 
the  normal,  with  from  7  to  9  per  cent,  of  alcohol  (96  per 
cent.),  and  the  mixture  is  stirred  until  set. — W.  P.  S. 

Bviter  ;     Process  for  determining  the  percentage  of  water 

in .        G.   E.    Patrick.   Ames,   Iowa.        U.S.    Pat. 

864,913,  Sep.  3,  1907. 

A  WEIGHED  portion  of  the  butter  is  heated  in  an  aluminium 
beaker  over  an  Argand  burner  until  most  of  the  water 
has  boiled  away  and  the  final  foaming  has  taken  place. 

— W.  P.  S. 

Butter  ;  Manufacture  of .     A.  H.  Borgstrom,  Hango, 

Russia.     U.S.  Pat.  870,217,  Nov.  5,  1907. 

See  Eng.  Pat.  6394  of  1907  ;    this  J.,  1907.  887.— T.  F.  B. 

Acid-albumin   or   albumose  ;     Preparation   of from 

albumin  and  subst-ances  containing  albumin.    E.  Nuss- 
baum.     Fr.  Pat.  379,689,  July  6,  1907. 

Albumin,  or  substances  containing  albumin  such  as  rice, 
leguminous  seeds,  etc.,  is  digested  in  a  dilute  solution 
of  phosphoric,  lactic,  or  h3'drochloric  acid,  a  quantity 
of  yeast  and  malt,  or  maltose,  being  also  added.  The 
digestion  is  continued  for  72  hours  at  a  temperature  of 
30° — 40°  C,  the  mixture  being  stirred  every  two  hours. 
The  albumose  solution  is  then  filtered  off  and  concentrated, 
or  evaporated  to  dryness.  Solutions  of  acid  salts  may 
be  used  in  place  of  the  above-mentioned  acids.  An 
example  is  given  in  which  20  parts  by  weight  of  albumin, 
5  parts  of  malt,  maltose  or  other  sugar,  and  1  part  of 
yeast  are  treated  with  200  parts  by  weight  of  a  1  per  cent, 
solution  of  sodium  phosphate. — W.  P.  S. 

Fat  from  albumin  ;    Process  for  the  separation  of in 

the  determination  of  fat  in  milk  and  other  substances. 
A.  Sichler.     Ger.  Pat.  184,639,  Dec.  11,  1903. 

The  claim  is  for  the  addition  of  a  tribasic  phosphate  to 
the  solvent  used  for  extracting  the  fat.  This  addition  is 
stated  to  render  the  casein  soluble  in  water,  and  to  precipi- 
tate lactalbumin  free  from  fat. — A.  S. 

Fat  in  milk  and  other  dairy  products  ;     Process  for  the 

alkali-b^ttijromeiric  deter minatioti   of .     A.    Sichler. 

Ger.   Pat.    187,810,  Feb.   21,    1906.     Addition  to  Ger. 
Pat.  187,809,  Jan.  11,  1905. 

The  claim  is  for  adding  to  the  milk,  besides  isobutyl 
alcohol,  a  tartrate  and  free  alkali,  a  mono-  or  dibasic, 
neutral,  indifferent  salt,  for  the  purpose  of  increasing  the 
specific  gravity  of  the  aqueous  solution.  Example. 
11  c.c.  of  an  aq'ueous  solution  containing,  i)cr  1000  jjarts, 
about  90  parts  of  sodium  hydroxide,  70  parts  of  sodium 
chloride,  and  70  parts  of  sodium-i)otassium  tartrate,  are 
introduced  into  a  butyrometer  together  with  10  c.c.  of 
milk,  and  0-6  c.c.  of  isobutyl  alcohol,  preferably  coloured. 
After  shaking  and  warming  on  the  water-bath  at  40"— 
45°  C,  the  isobutvl  alcohol  solution  of  the  milk  fat  ls 
separated  by  centrifugalising.  (See  also  Fr.  Pat.  362,444  ; 
this  J.,  1906,  716.)— A.  S. 

Saccharine  juices,  etc.     Third  Addition  to  Fr.  Pat.  3(,  1,869. 
[See  XVII. 


(5.)— SANITATION  ;     WATER    PURIFICATION. 

Carbon  monoxide   in   atmospheric  air  ;    Determination  of 

.     J.   L.   R.   Morgan  and  J.   E.    McWhorter.      J. 

Amer.  Chem.  Soc,  1907,  29,  1589—1592. 

In  the  determination  of  carbon  monoxide  in  air  by  Kinni- 
cutt  and  Sandford's  method  (which  is  based  upon  the 
reaction:  l205-(-50C  =  5C02+l2,  the  liberated  iodine 
being  absorbed  by  potassium  iodide  solution  and  titrated 
with  A'/IOOO  soiium  thiosulphate)  (this  .1.,  1900,  275), 
the  authors  found,  that  to  get  good  results,  the  junctions 
between  the  iodine  pentoxide  O-tube  and  the  other  por- 
tions of  the  apparatus  nnist  be  made  by  sealing  the  glass  ; 
the  use  of  lubricated  glass  stopj^ers  is  not  permissible, 
since,  at  the  temperature  employed  (150"C.),  or  even  lower, 
all  animal  fats  react  violently,  even  explosi\ely,  with 
iodine  pentoxide,  and  a  trace  of  organic  matter  coming  in 
contact  with  the  jKjntoxide  would  give  high  results.  The 
authors  subsequently  used  a  modification  of  the  method 
which  consists  in  passing  the  iodine-free  gas  from  the 
potassium  iodide  tube  through  a  long  test-tube  containing 
50  c.c.  of  barium  hydroxide  solution  of  known  strength 
and  titrating  the  excess  of  the  hydroxide  with  oxalic  acid, 
using  phenolphthalein  as  indicator.  Experiments  showed 
that  titrating  the  iodine  absorbed  by  the  potassium 
iodide,  and  the  carbon  dioxide  absorbed  by  the  barium 
hydroxide,  yield  concordant  results.  By  placing  another 
tube  of  barium  hydroxide  solution  in  front  of  the  pota.sh 
and  sulphuric  acid  tubes  used  for  purifying  the  air  prior 
to  its  entrance  into  the  pentoxide  IJ-tube,  determinations 
of  carbon  monoxide  and  dioxide  may  be  efTc<*ted 
simultaneously. — L.  E. 

Water  ;    Improvement  of for  domestic  and  industrial 

purposes  by  means  of  alumino-silicates  or  artificial 
zeolites.  R.  Gans.  J.  Gasbeleucht.,  1907,  50,  1026 — 
1029. 

Further  evidence  is  given  of  the  usefulness  of  aluminium 
silicates  (see  this  J.,  1907,  711)  for  improving  water  suj)j)lies. 
Iron  and  manganese  are  removed  completely  by  pa.ssing 
the  water  through  a  filter  composed  of  calcium-aluminium 
silicate.  A  hard  water  may  be  softened  by  filtration 
through  sodium-aluminium  silicate,  the  latter  material 
also  removing  any  iron,  manganese,  and  ammonia  which 
may  be  present  in  the  water.  In  supplies  where  the 
hardness  is  due  chiefly  to  calcium  sulphate,  the  water  is 
passed  successively  through  layers  consisting  of  strontium- 
aluminium  silicate   and  calcium-aluminium  silicate. 

— W.  P.  S. 
Patents. 

Waste    water  ;     Purifying .     L.    C.    Ciirerd    and    J. 

Drapier,  Paris.     Eng.  Pat.  24,172,  Oct.  30,  1906. 

See  Fr.  Pat.  366,614  of  1906  ;  this  J.,  1906,  1063.— T.  F.  B. 

Liquids  [icater]  ;    Apparatus  for  the  purification,   decan- 

tation,  and  treatment  of .     W.  Reeves  and  B.  l^ram- 

well,  Belfast.  Eng.  Pat.  19,005,  Aug.  23,  1907. 
The  aj)paratus  consists  of  four,  or  more,  cylindrical 
tanks  of  gradually  increasing  diameter,  placed  within 
one  another  so  as  to  form  a  tier.  The  water  is  delivered 
to  a  mixing  tray  connected  with  a  central  pijx?  in  the 
upper  and  smallest  tank  ;  this  yi\x:  allows  the  water  to 
enter  the  bottom  of  the  tank.  The  chemi<als  with  which 
it  is  desired  to  treat  the  water  are  added  to  the  mi.xing 
tray.  The  water  then  rises  in  the  tank,  overflows  the 
upper  edge  into  a  trough,  whence  it  i.^  conducted  bv  u  iii|>c 
to  the  central  pijx;  in  the  next  lower  tank,  and  so  on 
through  the  whole  apparatus.  The  water  may  receive 
further  chemical  treatment  in  the  second  tank.  N'alve.**, 
operated  by  a  central  rod  and  lever,  are  placed  at  the 
bottom  of  each  tank  for  the  discharge  of  the  settled 
umd,  etc. — W.  P.  S. 

Liquids  from  .wlids  or  matter  laid  in  suspinsion  [leu-agr]'; 

Milhod  of  and  iipparatu.s  fur  t^ciMraltng .      h .  E. 

Whitham.   Sowerby  Bridge,    Yorks.      Kng.  Pat.  28.977, 

Dec.    19,  1906. 
In  treating  sewage,  trade  efiluent«,  or  the  like,  the  liquid 
containing  matter  in   susjx-nsion    jh    jjattKcd    horizontally 
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through  narrow  inlets  or  channels  into  one  or  more  series 
of  !ie{«rating  chambers.  Eai-h  chamber  contains  a  central 
midfeather,  or  division  plate,  having  suitable  curved 
vanes  for  creating  eddies,  whereby  the  liquid  deposit*  a 

iwrtion  of  its  suspended  matter  into  a  settling  tube  or 
lopper  placed,  underneath.  Before  passing  into  the 
separating  chaml>ers  the  efHuent  may  proceed  by  way  of  a 
Cank,  also  containing  a  central  division  plate,  which 
prevents  the  scum  from  entering  the  separating  chambers. 
A  vertical  or  ascending  How  may  be  used  instead  of  a 
horizontal  one.  In  this  case  the  chambers  contain  inclined 
plates  surmounted  by  a  double  curved  plate  for  creating 
the  eddies.  Kach  chamber  then  ha*;  an  opening  at  the 
base  of  the  inclined  plate,  through  which  the  precipitated 
matter  is  discharged  into  vertical  hoppers. — O.  R. 

iyewage  matter  and  the  like  ;  Treatment  of for  separat- 
ing floating  material  from  liquid^s.  T.  Lewicki,  Warsaw, 
Russia.     Eng.  Pat.  17,325,  July  29,  1907. 

The  sewage,  or  other  liquid,  is  conducted  through  a  number 
■of  channels  into  compartments  formed  by  vertical  parti- 
tions in  a  tank.  These  partitions  extend  to  a  certain 
<iepth  in  the  tank  and  below  them  is  a  funnel-shaped 
settling  chamber.  After  passing  downwards  through 
the  compiartments,  the  liquid  flows  through  the  settling 
■chamber  and  then  upwards  through  a  similar  set  of 
compartments  at  the  top  of  which  are  situated  a  number 
of  discharge  channels.  The  height  of  the  latter  channels 
is  adjustable,  and  an  outlet  is  provided  at  the  bottom 
of  the  settling  chamber. — W.  P.  S. 

Sewage    dudgea ;     Treatment    of    .     F.    M.    and    H. 

Spence,  Manchester,  and  R.  Ockel,  Lower  Walton, 
Assignors  to  Peter  Spence  and  Sons,  Ltd.,  Manchester. 
U.S.  Pat  869,272,  Oct.  29,  1907. 

■Sek  Eng.  Pat.  8347  of  1905  ;   this  J.,  1906,  333.— T.  F.  B. 

FtHUiura,  etc.     Eng.  Pat.  15,922.     See  XV, 

(C. )— DISINFECTANTS. 

Patent. 

XapkthaUnt  and  sulphur  ;    Manufacture  of  a  preparation 

of yielding  naphthalene  and  free  sidphur.     Riitgers- 

werke  Akt.-Ges.     Fr.   Pat.   379,559,   May    14,    1907. 

Naphthalene  and  sulphur,  preferably  in  equal  parts 
by  weight,  arc  fused  together,  and  the  mixture  is  allowed 
to  cooL  The  product  w  apparently  a  solid  solution  of 
sulphur  in  naphthalene,  and  may  be  used  as  a  disinfectant 
or  ianecticide.  etc.,  or  sulphur  in  a  finely-divided  state 
mAv  be  obtained  from  it  by  treatment  with  a  suitable 
■olrent,  e.g.,  alcohol,  or  by  heating  it  moderately  in  a 
carrent  of  gan.  The  formation  of  this  combination  of 
nAphthalcne  and  sulphur  may  be  utilued  for  the  extraction 
of  Mulphur,  for  example  from  spent  gas-purifying  material, 
the  latter  beinsf  treated  with  fu.sed  naphthalene  which 
dnaolven  the  Hulphur. — A.  S. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Pate.nt. 

itnrUing  paper.  ¥.  A.  Bayer,  Aschaflenburg-Damm  and 
pMAftoer  Mecb.  Papi^-rfabr.,  Eriau,  Germany.  Eng. 
Pat.  27.788,  Dec.  6,  1900. 

The  t«>mpcrrary  unevcnnmo  of  the  waterlcaf  whilst  moving 
forward  on  th#'  wire  of  a  na^icr- making  ma«;hine  is  made 
n»*  of  in  obtaining  marbling  whifh  poshchhch  a  relief 
eflert.  An  automatic  Hpraying  apparatus  is  provided, 
which  <-;  •  '-.IT  at  an  atwU:  angle  on  to  the  waterlcaf 
immr':  r    it   hax   reached    the    firHt  huction-box. 

P»*  *  ■  ••  higher  part>»  of  which  arc  thus  more 

djreply  f  oioured  than  the  lower  jiart«,  then  pa«HCH  between 
the  rowrh  rolU,  and  the  manufacture  of  the  paper  proceeds 
M  tM.ual._p.  ¥.  C.  Ill 
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T. 


Morphine   and   theba'ine  ,•     Constitution   of .     H 

Bucherer.     J.  prakt.  Chem.,  1907,  76,  428—432. 

As  the  result  of  an  investigation  of  the  action  of  sulphurous 
acid  on  pyridine  and  its  derivatives  and  on  morphine  and 
thebaiine,  the  author  proposes  the  following  formulae  for 
the  two  alkaloids  mentioned  : — 

Morphine.  Thebaiine. 

CH  (2)  CH 


(3)H0.C       CH(i) 

I        II 
(*)C      C(") 

I       I       III 
(16)  CH  CH(")CH  (9) 

(i6)CH2CH(')CH-{i*) 
!       I        I 

CH3.N-CC)  CH2{8) 


CHjO.C      CH 

I       II 
C     c 


CH 


CH  CH  CH 
CH2  CH  C 


CH,-N  — C     CH 


OH  CH2(7)  OCH3CH2 

The  ready  conversion  of  the  alkaloids  (tertiary  bases) 
into  secondary  bases  becomes  intelligible,  with  the  formulae 
given,  in  view  of  the  known  transformation  (e.g.,  conversion 
of    quinine    into    quinotoxine)    of    the    carbon-nitrogen 

N C^---  NH    CO  / 

linkage,  Att    AttCHo,  into  the  configuration,  pyr     ~^piT 

whereby,  in  part,  ketonic  compounds  (thebainonc  and 
codeinone)  are  formed,  and  in  part,  the  alcoholic  hydroxyl 
is  converted  into  a  phenolic  one.  Various  other  facts 
not  hitherto  capable  of  clear  explanation  are  discussed 
in  the  light  of  the  proposed  formulae,  and  shown  to  be  in 
accord  therewith. — A.  S. 

Strychnine  and  bismuth  ;  Crystallised  double  iodide  of . 

M.  E.  Pozzi-Escot.     Ann.  Chim.  anal,  appl.,  1907,  12, 

357. 
On  adding  a  concentrated  or  dilute  solution  of  strychnine 
to  a  very  dilute,  and  but  slightiy  alcoholic  solution  of 
bismuth  trichloride,  in  presence  of  a  large  excess  of 
potassium  iodide  and  hydrochloric  acid,  a  crystallised 
double  iodide  of  bismuth  and  strychnine  is  produced. 
It  is  a  heavy  precipitate  of  chocolate-brown  colour, 
becoming  very  quickly  crystalline.  Most  other  alkaloids 
give  amorphous  precipitates  under  similar  conditions. 
If  the  test-tube  containing  the  strychnine  precipitate  be 
moved  to  and  fro,  a  brilliant  dichroio  appearance  is 
observed.  Under  the  microscope  the  precipitate  is  very 
clearly  seen  to  corLsLst  of  prismatic  needles,  and  it  is 
suggested  that  this  may  be  made  to  serve  as  a  characteristic 
test  for  the  identification  of  strychnine. — A.  S. 

Cocaine   and  bismuth ;    Double  iodide  of .     M.    E. 

Pozzi-Escot.     Ann.  Chim.  anal,  appl.,  1907,  12,  358. 

The  double  iodide  of  bismuth  and  cocaine  usually  separates 
in  an  amorphous  condition,  but  when  prepared  by  the 
method  described  in  the  preceding  abstract,  the  pre- 
cipitate becomes  crystalline  after  some  hours,  especially 
when  exposed  to  light.  Under  the  microscope  it  appears 
AH  a  conglomerate  of  red  needles.  It  is  soluble  in  alcohol 
forming  an  orange-yellow  solution.  These  crystals 
cannot  be  obtained  by  an  evaporation  process.  A  very 
characteristic  micro-chemical  reaction  for  cocaine  is  thus 
obtained. — A.  S. 

Alkaloids  ;    Determination  of by  means  of  picrolonic 

acid  (dinilrophenylmethylpyrazolone).     H.   Matthes  and 
O.  Rammstedt.     Z.  anal.  Chem.,  1907,  46,  565—574. 

The  use  of  picrolonic  acid  (dinitrophenylmothylpyrazolonc, 
CioHgX405)  as  a  j)recipitant  for  alkaloids  and  other  bases 
was  first  suggested  by  Knorr  (Ber.,  1897,  30,  917).  The 
authors  have  used  this  acid  for  the  estimation  of  narcotine, 
codeine,  and  morphine  contained  in  tablets  and  solutions, 
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and  in  powders  with  sugar.  The  preparation  is  dissolved 
in  the  least  possible  amount  of  water  and  treated  with  a 
slight  excess  of  a  JV/IO  solution  of  picrolonic  acid  in 
alcohol.  After  standing  for  15  hours  at  \(f — 15°  C,  the 
precipitate  is  collected  and  well  drained  on  a  Gooch 
crucible,  washed  with  a  very  little  water,  dried  at  110°  C, 
and  weighed.  The  melting  point  of  the  precipitate  will 
indicate  its  identity  and  also  its  purity.  Cotarnine 
picrolonate,  mol.  wt.  501,  melts  at  205° — 210°  C.  ;  codeine 
picrolonate,  mol.  wt.  563,  melts  at  about  225°  C.  ;  morphine 
picrolonate,  mol.  wt.  549,  melts  between  200°  and  210°  C. 
Sufficiently  accurate  results  were  obtained  with  0-01  to 
0-05  grm.  of  the  alkaloid  salt  in  10  c.c.  of  water.  (See  also 
this  J.,  1907,  483  and  1213.)— F.  Shdn. 

Essential  oils.  {Teresantalic  acid  and  a  new  nor  camphor.) 
F.  W.  Semmler  and  K.  Bartelt.  Ber.,  1907,  40,  4465— 
4472. 

Teresantalic  acid  was  boiled  in  a  reflux  apparatus  with 
pure  formic  acid.  The  liquid  was  poured  into  water, 
taken  up  with  ether,  and  the  ethereal  solution  shaken 
with  sodium  carbonate.  The  ether  was  then  distilled 
off,  leaving  a  residue  which  was  separated  into  two  fractions 
by  distillation  under  reduced  pressure.  The  high-boiling 
fraction  remained  behind  as  a  solid,  and  was  shown  to  be 
a  lactone.  The  low-boiling  fraction  proved  to  be  7r-nor- 
borneol  formate,  CxoHy&O^,  boiling  at  87° — 94°  C.  at 
9  mm.,  with  the  sp.  gr.  1-0092  at  20°  C,  wd  =  1-46559, 
and  an  =  -  10°15'  in  a  100  mm.  tube.  Onhydrolysing  with 
alcoholic  potassium  hydroxide,  7r-norborneol,  CgHjeO 
was  obtained.  This,  distilled  in  vacuo,  passed  over 
andecomposed  and  at  once  solidified.  The  boiling  point 
was  Sr— 88°  C,  and  melting  point,  68°— 70°  C.  Both 
this  acohol  and  its  acetate  are  optically  inactive. 
Oxidation  with  chromic  acid  in  acetic  acid  produced 
TT-norcamphor,  C9H14O.  boiling  at  75° — 76°  C.  at 
9  mm.,  with  the  sp.  gr.  0-966  at  20°  C,  and  wd  =  1-46900. 
It  is  optically  inactive  and  melts  at  about  30°  C.  When 
dissolved  in  ether  and  treated  with  sodium  and  isoamyl 
formate,  the  oxymethylene  compound,  C10H14O2,  is 
produced.  This  boils  at  110°^ — 113°  C.  at  9  mm.,  has  the 
sp.  gr.  1  -066  at  20°  C. ,  and  7id  =  1  -50045.  It  gives  a  strong 
bluish-violet  coloration  with  ferric  chloride,  and  is  dis- 
solved by  alkalis,  being  liberated  on  the  addition  of  acids. 
When  the  ketone  is  reduced  with  sodium  and  alcohol, 
TT-norisoborneol,  CyH^eO,  is  produced,  boiling  at  88°  C. 
at  9  mm.,  and  melting  at  91° — 92°  C.  The  lactone  obtained 
with  the  norborneol  formate  (see  above)  melts  at  190°  C, 
and  has  the  composition,  C10H1J.O2.  On  reduction  with 
sodium  and  alcohol,  it  forms  a  glycol,  CjoHigOo,  melting 
at  254°  C.  The  acid  corresponding  to  the  lactone  melts 
at  196°  C,  and  its  methyl  ester,  CnHigOs,  boils  at  125°  C. 
at  9  mm.,  has  the  sp.  gr.  1-098  at  20°  C,  and  np  =  1-48616. 
As  shewn  already  by  Miiller  (Arch.  Pharm.,  1900,  238, 
376),  the  hydrochloric  acid  addition  product  of  teresantalic 
acid  when  treated  with  dilute  sodium  hydroxide  solution, 
yields  a  lactone,  C10H14O,,  melting  at  103°  C.  This  gives 
a  glycol,  C10H18O2,  boiling  at  160°— 163°  C.  at  10  mm., 
and  an  acid,  CioHigO,,,  melting  at  159°  C,  the  methyl 
ester  of  which  boils  at  120°— 123°  C.  at  9  ram.  and  has  the 
sp.  gr.  1-089  at  20°  C,  and  no  =  1-48228.  Constitutional 
formula;  of  these  substances  are  given,  the  following 
being  that  of  ^--norborneol  :  — 

I CH(CH3) 1 

(See  also  this  J.,  1907,  890.)— F.  Shdn. 

Acetamide  ;  Preparation  of from  ammonium  hydroxide 

and  ethyl  acetate.  I.  K.  and  M.  A.  Phelps.  Amer. 
J.  Sci.,  1907,  24,  429—432. 
The  theoretical  yield  of  acetamide  may  be  obtained  by 
saturating  a  mixture  of  ethyl  acetate  and  ammoniuui 
hydroxide  with  ammonia  gas  at  — 10°  C,  and  allowing  it 
to  stand  for  4 — 6  days.  A  weaker  solution  requires 
a  longer  time,  but  the  final  result  is  the  same.  The 
acetamide  may  be  isolated  by  fractionation  in  vacuo, 
without  appreciable  loss  and  practically  free  from 
ammonium  salts.  It  must  not  be  dried  in  a  desiccator 
over  sulphuric  acid. — F.  Sodn. 


Patents. 

Iodine    preparations    [Esters    of    mono-iodo-fatty    acids^  ; 

Manufacture  of .     P.  A.  Newton,  London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  2484,  Jan.  31,  1907. 

See  Fr.  Pat.  374,231  of  1907  ;  this  J.,  I9(>7,  778.— T.  F.  B. 

Salicylic  acid  glycerine  ester  ;    Process  for  the  production 

of .     C.    Sorger,     Frankfurt    a/Main,    Germany. 

Eng.  Pat.  3307,  Feb.  11,  1907. 

See  Fr.  Pat.  373,854  of  1907  ;  this  J.,  1907,  778.— T.  F.  B. 

Oxalates   from   the   corresponding   formates  ;    Process   for 

manufacturing by  heating  in  a  space  from  which 

the  air  has  been  partially  exhausted.  Elektrochemische 
Werke,  Bitterfeld,  Germany.  Eng.  Pat.  19,943,  Sept.  6, 
1907.  Under  Int.  Conv.,  Oct.  13,  1906. 
FoEMAiES  are  converted  smoothly  and  rapidly  into  the 
corresponding  oxalates  by  heating  them  in  a  vessel  in 
which  partial  vacuum  obtains,  to  a  temperature  below 
360°  C.  (preferably  about  280°  C).  Processes  such  as 
those  described  in  Eng.  Pats.  26,172  of  1897  and  9327 
of  1903  are  said  to  be  improved  by  working  in  vacuo, 
but  the  conversion  is  best  accomplished  by  heating  the 
formate  alone.     (See  this  J.,  1898,  1146,  and  1904,  '203.) 

— T.  F.  B. 

Alcohol ;    Apparatus  for   producing [synthetically^ 

F.  H.  Bowly,  Assignor  to  F.  L.  Wellman,  W.  W.  Gooch, 
and  W.  G.  Demarest,  New  York.  U.S.  Pat.  866,426, 
Sept.  17,  1907. 
The  apparatus  consists  of  an  acetylene  generator  into 
which  hydrogen  is  injected,  an  absorption  drum,  and  a 
still.  Acetylene  is  produced  in  the  generator  and  combines 
with  the  hj'drogen  ;  the  resulting  ethylene  is  conducted 
to  a  revolving  drum  containing  sulphuric  acid.  When 
sufficient  absorption  has  taken  place,  the  acid  solution  is 
drawn  off  into  the  still,  diluted  with  water,  and  the  alcohol 
is  distilled  off.  The  sulphuric  acid  may  be  recovered  again 
for  further  use.  The  revolving  drum  is  provided  with 
interior  pockets,  and  the  ethylene  is  introduced  through  a 
hollow  central  shaft. — W.  P.  S. 

Borate  of  hexamethylenetetramine  and  process  of  making 
same.  0.  Mankiewicz  and  J.  Altschul,  Berlin,  and  W. 
Urban,  Assignors  to  Act.-Ges.  f.  Anilinfabr.,  Wilmers- 
dorf,  Germany.     U.S.  Pat.  869,636,  Oct.  29,  1907. 

See  Fr.  Pat.  363,764  of  1906  ;  this  J.,  1906,  867.— T.  F.  B. 

Carbon  tetrachloride  ;    Process  of  producing .     F.  J. 

Maywald,  New  York.     U.S.  Pat.  870.51S,  Nov.  5,  1907. 

This  process  for  the  production  of  carbon  tetrachloride 
consists  in  passing  chlorine  through  an  incandescent 
mass  of  carbon  or  coke,  and  removing  the  products  of 
the  reaction  as  fast  as  they  are  formed  and  condensing 
them.     The  carbon  may  be  heated  by  an  electric  current. 

— F.  Shun. 

Camphcne ;     Manufacture   of .     F.    Koch,    London. 

U.S.  Pat.  870,829,  Nov.  12.  1907. 
See  Eng.  Pat.  22,810  of  1900  ;  this  J.,  1907,  343.— T.  F.  B. 

Isoborneol  esters  ;   Manufacture  of .     Clayton  Aniline 

Co.,  Ltd.  First  Addition,  dated  May  16,  1907,  to  Fr. 
Pat.  375,007,  Feb.  19,  1907. 

See  Eng.  Pat.  10,798  of  1906  ;  this  J.,  1907.  343.— T.  F.  B. 

Isoborneol  esters  ;    Manufacture  of .     Clayton  Aniline 

Co.,  Ltd.  Fr.  Pat.  379,687,  Julv  6,  1907.  Under  Int. 
Conv.,  Aug.  14,  1906. 

See  Eng.  Pat.  18,280  of  1906 ;  this  J..  1907,  947.— T.  F.  B. 

Esters  of  cyclic  terpenc  alcohols  of  the  formula  C\qIIi-:OU  ; 

Process    for  preparing    acid .     O.    Zeitw-la-l.     Fr. 

Pat.  379,430,  July  1,  1907. 
TCBPENTINE  oil.  or  other  material  containing  torjK-ne 
alcohols  of  the  formula.  C,oH,;OH.  is  iiuuled  with  only 
sufficient  of  an  organic  acid  (preferably  anhydrous)  or 
its  anhydride  to  combme  with  the  ulcohol.  For  exuniple, 
136  kilos,  of  French  terpentine  oil  is  heated  with  tiu  kiloe. 
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of  glacial  acetic  acid,  for  five  hours  at  200*"  C.  in  an  auto- 
clave. Any  excess  of  acid  is  removed,  and  the  product 
19  frrtotJoiiiUed  ;  the  products  are  said  to  consist  of  cam- 
phene  (10  to  15  per  cent.),  dipentcne  (30  to  40  per  cent.), 
and  isobomyl  acetate  (about  40  jut  cent.). — T.  F.  B. 

AlumiMium  .<«//#,■     PriHiiiciiun  of  insoluble  organic . 

Chem.    Werke    F.    Friedlaender.      Fr.     Pat.    379,547, 

April  S.  1907. 
IssoLiBLE  basic  salt>  of  aliiniinium  can  be  produced 
by  allowing  aluminium  o.xide  or  hydroxide  to  interact 
with  an  organic  acid  or  its  anhydride.  The  reaction  may 
be  accelerated  by  a  moderate  amount  of  heat,  or  it  may 
take  place  iii  a"  closed  vessel.  Tlie  prcjiaration  of  the 
l»asic  formate,  acetate,  acetoforniate,  and  acctotartrate 
of  aluminium  is  described. — F.  Shdx. 

Firro-alhiimins  :      Preparation    of    "  organo-mineralales  " 

[glyceritftho-iphoric  acid  compouiid.'i]  of .    P.  Hoering. 

Fr.  Fat.  370.1)03.  Julv  G.  1907.  Under  Int.  Conv., 
July  S,  1VK)(>.  and  Feb.  23.  1007. 
White  of  egp,  or  casein,  is  treated  with  excess  of  ferric 
chloride,  the  precipitate  is  collected,  wa.shed,  and  dis- 
solved in  a  dilute  solution  of  sodium  glycerophosphate. 
The  resulting  solution  is  then  evaporated  in  the  form  of 
thin  tiluvi.  The  casein  or  albumin  may  be  also  treated 
dim  t  with  a  solution  of  iron  glycero])hosphate,  and 
the  precipitate  afterwards  dissolved  in  sodium  hydroxide 
^olutlon.  or  the  \)rotein  may  be  partially  neutralised 
with  .«odium  hydroxide,  then  treated  with  the  iron 
glycerophosphate,  and  the  solution  evaporated.  The 
dry  product  obtained  by  the  above  methods  contains 
from  0'75  to  4*2  per  cent,  of  iron  and  from  1-5  to  2-0  jer 
cent,  of  phosphorus. — \V.  P.  S. 

Btnzoic  aldehyde  and  acid  ;     Caialytic  production  of  — — . 

J.  Chaw.  M.  Delage,  and  P.  Woog.     Fr.  Pat.  379,715, 

July  8.  "1907. 
Benzoic  aldehyde  can  be  made  by  jiassing  a  current  of 
air  charged  with  the  vapour  of  toluene  through  a  chamber 
containing!  a  eatalyser,  such  as  oxide  of  iron,  and  heated 
between  l.'Mi  and  300  C.  To  obtain  benzoic  acid,  porous 
carbon  is  used  as  the  eatalyser,  and  the  reaction  takes 
place  at  a  somewhat  higher  temperature. — F.  Shdx. 

a- }frihyl imidazole  ;      Proce-ns    for    preparing .         F. 

Knoop  and  A.  Windaus.     Ger.  Pat.   183,588,  Feb.  21, 
1905. 

o-Methylimioazole  Ls  obtained  by  the  action  of  ammonia, 
at  the  ordinary  tcmjierature,  on  hexoses  in  i)resence  of  a 
metalli*  hydroxide  (hydroxides  of  zinc,  cadmium,  or  the 
alkali  metaU  arf  suitable).  It  is  probable  that  formalde- 
hyde and  methylglyoxal  are  the  first  products,  the  latter 
reacting  with  the  ammonia  to  form  the  imidazole  ring. 

— T.  F.  B. 

MareriHt  and  komonarceine  dtrivaliveji  ;     Process  for  pre- 
paring   .    Knoll  und  Co.    fJcr.  Pat.  1«3,.')89,  May  20, 

W\h.     Addition  to (;cr.  Pat.  174,380,  Feb.  8,  1905.    "(See 
th»  J..  1907.  114.) 

.\lkyl  derivatives  of  narceine  or  homonarccine  are 
obtained  by  treating  the  alkali  derivatives  of  these  com- 
|iound«  with  alkyl  UA»\i-<i,  trimethyl  i)hos|)hatc,  methyl 
nitrate,  or  other  neutral  alkylating  agents,  in  molecular 
proportionii.— T.  K.  B. 

Alk'/lnarffinf  or  alkylhomonarrriui  find  their  (dkifl  eitlers  ; 

I'r'ictA*    for    pri  paring    addition    prodiirl/i    from . 

Knoll    und    Co.     (Jer.    Pat.    I8«),884,    April    20,    l90o! 

Addition  to  (;er.  Pat.  174.380.  Feb.  8.  MM).5.     (See  thin  J., 

IW7.   114;    abto  preceding  aljtttract.) 

vativen  of  narceine  or  homonarccine,   or  the 

..  derivative*  of  narceine  or  homonarccine  are 

tr»-*'rfi,  « ith»»r   alone  or  in  alcoholic    Holution.  with  alkyl 

halideM.    dialkyi    Hiiijihatejt.     trialkyi     jihosphatcM,     alkyl 

ri.tr.f...    ...   i^..... I.  I ,    .   .      .jjj^j  jji^.  quaternary 

I'd     are    chtcrilicd  ; 
'■•ifying  alkvlnarceinc 
or  aJkv lhoif,'.n*r<»-ifi.-.  and  combining  the  protiuctM  with 
one  of  the  con){Kmndji  named  above. — T.  F.  B. 


Jlercurous  oxide  in  colloidal  form  ',;    Process  for  preparing 
Koliifioti^  containing .     M.  K.  HofiEmann.     Ger.  Pat. 

185.599,  May  20,  1905. 

Aqueous  solutions  of  mercurous  salts  are  treated  with 
alkali  salts  of  lysalbinic  or  protaibinic  acid,  or  salts  of 
other  acitls  of  albuminoid  derivation  or  similar  acids, 
in  presence  of  an  alkali  hydroxide  or  carbonate,  and  the 
colloidal  mercurous  oxide  solutions  are  purified  by  dialysis. 
The  solutions  thus  obtained  are  said  to  be  stable.  — T.  F.  B. 

Mercury  in  colloidal  form  ,\     Process  for  producing  pre- 
parations containing .     M.  K  Hoffmann.     Ger  Pat. 

185.600,  May  20,  1905. 

Pkeparations  containing  colloidal  mercury  may  be  made 
by  gently  heating  the  colloidal  mercurous  oxide  pre- 
paratiorLs  described  in  Ger.  Pat.  185,599  (see  preceding 
abstract)  with  an  alkali  hydroxide  or  carbonate,  or  by 
reducing  such  solutions  at  the  ordinary  temperature 
with  a  suitable  reducing  agent  ;  the  solutions  are  sub- 
sequently dialysed.  An  alternative  method  for  obtaining 
these  preparations  consists  in  gradually  adding  aqueous 
solutions  of  mercurous  salts  to  solutions  of  an  alkali 
salt  of  lysalbinic  acid,  protaibinic  acid,  etc.,  and  a  reducing 
agent,  which  have  been  made  strongly  alkaline  with  an 
alkali  hydroxide  or  carbonate. — T.  F.  B. 

Pyrimidine  derivatives  ;    Process  for  preparing .     E. 

Merck.     Ger.  Pat.  185,963,  July  6,  1905. 

The  alkali-  or  alkaline -earth  metal  derivatives  of  acetj'lene 
are  employed  as  condensing  agents  in  the  production  of 
pyrimidine  derivatives  from  urea,  thiourea,  guanidine, 
or  their  derivatives,  on  the  one  hand,  and  malonic  esters, 
malonaminic  esters,  malonitriles,  cyanoacetic  esters,  or 
their  derivatives  on  the  other  hand.  (Compare  Eng.  Pat. 
26,061  of  1901  ;  this  J.,  1902,  608.)— T.  F.  B. 

2-Alkyliminopyrimidines  ;     Process  for   preparing . 

E.  Merck.     Ger.  Pat.  186,456,  Aug.  27,  1905. 

Malonyl  halides,  malonaminic  esters,  cyanoacetic  esters, 
or  their  derivatives  are  condensed  with  guanidine  deriva- 
tives of  the  formula,  (NH2)2  :  C  :  NX,  X  being  an  alkyl 
or  aryl  group,  with  or  without  alkaline  condensing  agents. 
The  resulting  2-alkyliminopyrimidines  are  converted  by 
hydrolysis  into  barbituric  acids. — T.  F.  B. 

5-Dialkyl-2-thio-4:.&-dioxypyrimidines  ;      Process   for   pre- 
paring   .     E.  Merck.     Ger.  Pat.  182,764,  May  13, 

1905.     Addition  to  Ger.  Pat.  146,949,  Feb.  27,  1903. 

By  condensing  thiourea  with  dialkylmalonyl  chlorides, 
5-diaIkyl-2-thio-4.6-dioxypvrimidines  are  obtained. 

— T.  F.  B. 

Thehaine  derivatives  ;     Process  for  preparing .      M. 

Freund.     Ger.  Pat.  181,510,  Oct.  7,  1905. 

The  products  obtained  by  the  action  of  organo-magnesium 
comj)ounds  on  thebainc  in  ethereal  solution  are  decom- 
posed by  water.  In  order  to  obtain  as  complete  a  de- 
composition as  possible,  excess  of  the  magnesium  compound 
should  be  used.  The  products,  which  possess  both  acidic 
and  basic  powers,  are  said  to  be  of  medicinal  value. — T.F.B. 

Santfdol  esters  ;   Process  for  preparing .     Chem.  Fabr. 

von  Heyden.     Ger.  Pat.  Ift2,627,  Feb.  13,  1906. 

Santalol  is  combined  in  the  usual  manner,  with  fatty 
acids  of  the  formula,  C11H211O2  or  CnH2n-202,  where  n 
is  not  less  than  5.  These  esters  are  said  to  be  free  from 
the  objectionable  taste  of  santalol  and  its  esters  with 
lower  fatty  acids. — T.  F.  B. 


Acetyl  morphines  ;    Process  for  preparing  sulphonic  acids' 

of .     Knoll  und  Co.     Ger.    Pat.    185,601,   May  3> 

1906.     Addition  to  (ier.   Pat.    175,068,  .May  24,   1905, 
(See  this  J.,  1907,  114.) 

Suli'IIONK;  acids  of  acetyl  derivatives  of  morphine  are 
obtained  by  the  action  of  a  mixture  of  suljjhuric  acid  and 
a<;etif:  anhydride  on  morj)hine  or  its  monoalkyl-,  mono-  or 
dia<^:yl-  or  aikylacyl-dcrivativcs,  the  t<!m]x;rature  being 
kept  HO  low  that  no  8ulpho-a<;etic  acid  is  formed. — T.  F.  B. 


I 


Dec.  16,  1907.]       Cl.  XXI. -photographic  MATERIALS,  &c.       Cu  XXII. -EXPLOSIVES,  &c. 


1265 


Hydrogen  peroxide  solutions  ,■  Process  for  transforming 

into  solid,  stable  form.  C.  R.  Bohm  and  H  Levden 
Ger.  Pat.  185,597,  June  8,  1906. 
Hydkogex  peroxide  solutions  are  warmed  with  gelatin 
(or  other  substance  which  melts  at  a  similarly  low  tempera- 
ture) and  a  small  quantity  of  glycerin,  and  the  product 
is  allowed  to  set.— T.  F.  B. 

Amino-ethers  of  primary  alcohols  ;    Process  for  preparing 

.     E.  Merck.     Ger.  Pat.  184,968,  Sept.  15,  1906. 

Secondary  amines  are  condensed  with  halogen  derivatives 
of  ethers  of  the  general  formula  X.(CH2)^0.R,  X  being  a 
halogen  atom,  and  R  an  aryl  or  substituted  aryl  group. 
The  tertiary  amino-ethers  thus  produced  are  chiefly  of 
value  in  medicine,  especially  as  anaesthetics.  Among  the 
products  described  are  those  derived  from  dimethylamine. 
piperidine,  and  camphidine  on  the  one  hand,  and  guaiacyl-, 
phenyl-,  menthyl-,  and  thvm%'l-alkvl  ethers  on  the  other 
hand.— T.  F.  B.  -     .         . 

XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Patents. 

Photometers  [for  photographic  purposes].  J.  E.  Evans- 
Jackson,  London.  From  H.  Bryhni,  Borsen,  Norway. 
Eng.  Pat.  19,768,  Sept.  4,  1907. 
The  invention  relates  especially  to  devices  for  indicating 
the  intensity  of  light  for  the  purpose  of  determining  the 
time  of  exposure  required  for  a  photographic  plate  or 
film,  and  it  is  based  on  the  fact  that  the  diameter  of  the 
pupil  of  the  eye  changes  according  to  the  intensity  of 
the  light.  In  one  form  of  the  apparatus,  a  lens,  on  which 
a  scale  is  marked,  is  mounted  a  short  fixed  distance  above 
a  mirror,  so  that  an  image  of  the  scale  and  of  the  pupil 
of  the  eye  can  be  simultaneously  observed  on  the  mirror. 
In  a  second  modification,  a  mirror,  and  an  opening  closed 
by  a  glass  plate,  are  arranged  on  opposite  sides  of  a  closed 
box,  which  in  one  of  its  other  sides  has  an  adjustable 
opening  through  which  light  is  admitted.  Two  marks 
are  provided  on  the  glass  plate,  and  the  adjustable  opening 
is  so  regulated  that,  as  observed  in  the  mirror,  the  pupil 
of  the  eye  is  of  a  diameter  equal  to  the  distance  between 
the  marks.  Tables  may  be  provided  for  calculating 
the  required  time  of  exposure  for  a  given  plate  from  the 
observed  size  of  the  pupil  of  the  rye  in  the  first  form  of 
apparatus  or  from  the  size  of  the  adjustable  opening  in 
the  second  form. — A.  S. 

Photography  ;    Sensitised  surfaces  for   use   in .     T. 

Bolas,  Chiswick.  Eng.  Pat.  24,667,  Nov.  3,  1906. 
This  invention  relates  to  self-developing  plates  or  films. 
The  alkaline  and  reducing  coast ituents  of  the  developer 
may  be  separated  by  a  neutral  or  acid  paint-like  material 
{e.g.,  a  paste  of  barium  or  calcium  sulphate  and  gum),  or 
they  may  be  separated  by  the  supj)ort  which  holds  the 
sensitive  surface,  or  by  a  separate  sheet.  The  reducing 
agent  may,  in  some  cases,  be  painted  in  a  narrow  margin 
on  the  sensitive  surface.  The  use  of  hydroxylamine  salts 
as  reducing  agents  for  this  pur])ose,  in  conjunction  with 
an  ammonium  salt  as  a  ])reservative.  is  claimed.  Sugar- 
like substances,  such  as  mannitol  and  erythritol,  sulphites, 
and  organic  acids  are  also  claimed  as  preservatives,  and 
the  use  of  bicarbonates  is  claimed  for  the  alkaline  ])ortion 
of  the  developer.  Reference  is  made  to  Eng.  Pats.  1201 
of  1888  and  22,727  of  I!)01  (see  this  J.,  1888.  401.  and 
1902,  1411).— T.  F.  B. 

Photographic  films  ;    Matuifacture  of .     A.  J.  Boult, 

London.  From  Soo.  des  Plaques  et  I'apiers  I'hoto- 
graphiques  A.  Lumi^re  et  ses  fils,  Lvon,  France.  Eng. 
Pat.  7132,  March  25,  1907. 

SEEFr.  Pat.  375,433  of  1907  ;  this  J.,  1907, 1029.— T.  F.  B. 

Films  for  photography  and  other  purposes  ;    Manufacture 

of .     Soc.  Anon,  de  Cellulose-Coton  j)onr  Poudres 

Blanches   de   Guerre   et   Celluloid.     Fr.    Pat.    379,421, 
June  29,  1907. 
Casein    (20    grms.)    is    di.ssolved    in   glacial    acetic    acid 
(100  grms.),  and  a  small  quantity  (2-4  grms.)  of  benzoic 


acid  is  added  ;  the  solution  is  then  coagulated  bv  adding 
hexamethylenetetramine  (2  grms.).  To  prepare  films 
from  this,  it  is  dissolved  in  chloroform  or  other  suitable 
solvent,  and  the  solution  is  run  on  to  glass,  and  allowed 
to  evaporate  in  the  usual  manner. — T.  F.  B. 


XXn.— EXPLOSIVES,   MATCHES,    &c. 

Cellulost  ;    Nitration  of  ,  and  denilralion  of  cellulose 

nitrates  by  mixed  acid.  E.  Berl  and  R.  Klaye.  Z.  ges. 
Schiess-  und  Sprengstoffw.,  1907,  2,  403—406. 
The  in(  omplete  nitration  of  cellulose,  i.e.,  the  failure  to 
obtain  with  mixed  acid  a  nitrated  cellulose  containing 
more  than  about  13-5  per  cent,  of  nitrogen  as  against  the 
theoretical  14-14  per  cent.,  is  regarded  as  being  due  to  the 
hydrolytic  action  of  the  sulphuric  and  nitric  acids. 
According  to  this  view,  with  a  given  mixed  acid,  the  same 
condition  of  equilibrium  between  the  nitrating  action  of 
the  acid  and  the  hydrolytic  action  on  the  cellulose  nitrates, 
should  always  be  attained,  whether  starting  from  cellulose 
or  from  highly-nitrated  cellulose.  In  the  light  of  these 
views,  the  authors  carried  out  some  experiments  with 
cellulose  and  with  three  different  specimens  of  nitro- 
cellulose and  of  mixed  acid.  The  characters  of  the 
nitrocelluloses  and  of  the  mixed  acids  were  as  follows  : — 


Nitrocellulose. 

Nitrogen. 
Per  cent. 

Viscosity  in 

2  per  cent. 

acetone  solution. 

Solubility  in 
ether-alcohol. 

I 

II 

Ill 

13-50 
12-76 
10-93 

1              10.000 

1                 2320 

103 

1-2% 
90% 
97-1% 

Mixed  anid : 


HNO,. 


H|SO«. 


H.O. 


per  cent. 

I I         44-88 

II 41-64 

ni 40-64 


per  cent. 
43-62 
40-42 
39-51 


I)er  cent. 
11-50 
18-00 
19-85 


In  the  experiments  the  ratio  of  cellulose-derivative  to 
acid  was  1  :  80,  in  order  to  avoid,  as  far  as  possible,  any 
considerable  alteration  of  the  coniposition  of  the  arid. 
A  conipaiison  of  the  nitration  of  cellulose  and  the  partial 
denitration  of  the  nitrocellulose  I.  by  means  of  the  mixed 
acid  II..  showed  that  invariably  the  jiroduct  formed  by 
denitration  contained  somewhat  more  nitrogen  (12-27 — 
12-57  i)er  cent.)  than  that  formed  by  nitration  (11-65 — 
12  per  cent.).  Microscopic  examination  showed  that  this 
was  duo  to  incomplete  attack  of  the  fibre-  of  the  highly- 
nitrated  product  by  the  mixed  acid.  The  viscosity  of  the 
products  decreased  with  increase  of  the  time  of  nitration 
and  of  teniperature.  The  denitration  of  the  highly 
nitrated  product  was  also  accompanied  by  a  decrease  of 
viscosity.  The  products  formed  by  nitration  were  all 
com])letoly  soluble  in  ether-alcohol,  whilst  with  those 
formed  by  denitration,  the  solubility  im  reiu^cd  with  the 
duration  of  the  reaction,  whilst  concurrently  tlic  viscosity 
decreased,  although  the  nitrogen  content  remained 
almost  unaltered.  It  would  thus  appi-ar  that  nitro- 
celluloses of  equal  nitrogen-content  may  be  soluble  or 
insoluble  in  ether-alcohol,  according  to  the  degree  of 
complexity  of  the  molecules.  Similar  <om|>arat  ive 
experiments  on  the  nitration  of  cellulose  and  flu-  denitra- 
tion of  the  nitrocelluloses  I.  and  II.  I>y  means  of  the 
mixed  acid  III.,  gave  analogojis  n-sults  with  res|ioet  to 
the  nitrogen-content  and  viseosity  of  the  jiroduets.  but 
the  latter  were  all  coMi]iIelely  soluble  in  ether  al.-ohol. 
A  third  set  of  ext)eriments  covered  tiie  nitration  of  jiure 
cellulose  and  of  the  nitrocelluloses  II.  and  111.  by  nu-ans 
of  the  mixed  a(  id  I.  The  nitrogen-<  ontrnt  «>f  the  products 
was  ajiproximntely  the  same  in  all  ctuioi.  The  solubility 
of  the  nitro<'e!luroses  II.  and  III.  in  etheraUohol  was 
strongly  diminished  by  the  a<  lion  of  the  mixed  acid,  and 
would  thus  ap|)ear  to  lienr  a  relation  to  the  number  of 
nitric  a(  id  lesiducs  ui  the  mole.  nle.  The  sulubilitv  was. 
however,   greater  than   would   hav*-   been  expected   from 
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the  nitroiren-oontpnt  of  the  produots.  and  this,  together 
with  the  low  vi>co>ity  points  to  a  breaking-down  of  the 
luole^-ules  by  the  action  of  the  aoid.  -  A.  S. 

Patents. 

£rplositrs    for    charging    proj'dile.i.     k>chneider    et    Cie. 
Pr.  Pat.  379.506.  Sept.  10,  190«. 

Ammomcm  nitrate  and  organic  nitro  derivatives  when 
uaed  in  the  compressed  state  a.s  charges  for  jirojectiles 
•re  s«imewhat  difhcult  to  detonate  with  certainty.  It. 
U  said  that  an  addition  of  from  iO  to  15  per  cent,  of 
carborundum  or  ferrosilicon  ensures  the  transmission 
o(  the  e.xplosion  wave  throughout  the  entire  mass  of  the 
charge.  The  carborundum  or  ferrosilicon  may  be  either 
Ultimately  mixed  with  the  whole  charge  of  explosive 
or  on  the  other  hand  y)laced  in  successive  layers  therein. 
A  third  method  is  to  mix  these  bodies  with  a  small  portion 
of  the  charge  in  immediate  contact  with  the  detonator, 
&nd  this  allows  of  »  smaller  detonator  being  u.sed  than 
is  ordmarily  the  case. — G.  W.  McD. 

Silralion  ;      ApjMtralus!     for .     H.     Diamanti,     H. 

Champin,  and  P.  Loisif.     Fr.  Pat.  379,509,  Sept.     10, 
1906. 


Tnt  i;  vT'^tu*.  which  con»i.>»t«>  of  a  battery  of  nitrating 

*  •  d  in  a  (loiygonal  sh2i])€d  chamber,  in  intended 
•  r  carrving  out  the  procens  dcBcribed  in  Fr. 

I  .'  ...  t^.i  of  HKHl  (thi»  J..  19f)7,  10(i()).  The  accom- 
(MnymK  figurr  m  a  )*«><tion  of  one  of  thf  nitrating 
Tr««i»>U  and  iin  aiceKH'/rion.  Thf  nitrating  vohhcI, 
A,  at  rATthrnwarc  i*  c|r«*«>d  at  it?t  lower  end  by  a  plug,  F. 
pfOTtd^d  wj»h  a  long  handle  t<-rniinating  in  a  hook, 
r  !>l  cnt'-ni  th»'  jMit,  through  the  o[K-ning,  i, 

-  k,  J.     A  gjjwo.  liilx-.  K,  allouH  th<;  rate 
-■    '1.      Thf  vp»tH«-l  can,  if  necessary,   Ih; 

*  ''■  <»jf  k.  .»'.  The  ve».Hil  U-ing  filled 
'  with  a/jd,  II  chargp  of  (cllulo.se  i.s 
iiitri«lit<*-<l  UttnuitU  i>,  and  ki-pt  pn-xMcd  down  by  the 
p»>rfr.r«(^<l  Aliimmnim  plat*-,  ».  \Vh«n  nitration  iK  eom- 
t                              '    »  turn#-d,  and  tlu-  s|(«nt  a<id  diMplawrd 

*  I  (orr«.(J  through  the  o(if;ning,  .n,  into  the 
■      ■''•  «' id  r»i»iTvoir.     The  ntrong  dw- 

'il  off,  and  thf;  jflug,  f,  rained  by 


IBf  fW    of    * 

the  in 
of  tk* 

lh»  mrtn  >■ 
AQDOTVnt  A- 
Um  rwutritu, 


a'.kl  and  nitro<;eIluloMe  pa.s«ing  by 

t,  to  a  perforated  funnel.     The  bulk 

through  the  j^rforationA  and  away  to 

• ".    whilst    thf    nitrorelluhnc.    with 

'tiroiigh  lh»-  Ht«-rii  of  the  funnfl  to 

-    ...it...     A  current  of  air  at  any  dehired 


tiMnjwrature  can  be  introduced  into  the  compartment 
containing  the  nitrating  ves.'<pl  by  the  opening.  Y,  and 
discharged  at  the  exit,  z. — (>.  \V.  Mcl). 

XXIIL— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Standards   and   dtjinitions   adopted   by   the   Institution   of 
Mining  and  Metallurgy.     See  X. 

Patents. 

Photometers,  etc.     Eng.  Pat.  19,768.     See  XXI. 

Colours  ;    Process  for  determining .     F.   V.    Kallab. 

Ft.   Pat.  379,469,  July  2,   1907. 
Three  transparent  ])lates  or  discs  are  used  with  bands 
arranged  in  the  following  manner  : — 


Band.      Ked  disc. 


Yellow 
disc. 


Blue 
disc. 


Result  of 
superposing. 


1 

red 

vellow 

blue 

Mi.xed  tertiary 

2 

red 

colourless 

do. 

violet 

3 

colourless 

do. 

do. 

blue 

4 

do. 

yellow 

do. 

green 

5 

do. 

do. 

colourless 

yellow 

6 

red 

do. 

do. 

orani^e 

7 

do. 

colourless 

do. 

red 

Each  band  consists  of  a  graduated  shade  of  colour  to 
which  certain  numerical  vahies  are  assigned.  When 
exactly  superposed,  the  primary,  secondary  and  mixed 
tertiary  colours  are  produced.  By  moving  the  discs 
parallel  to  each  other,  any  desired  colour  tint  can  be 
produced,  and  by  the  use  of  a  fourth  disc  of  a  grey  colour 
and  with  similar  bands,  further  graduations  can  be 
obtained.— G.  W.  McD. 

INORGANIC— QUANTITATI VE. 

Potassium  ;     Determination    of volumelrically,    as 

cobaltinitrite.  W.  A.  Drushel.  Amer.  J.  Sci.,  1907, 
24,  433—438. 
The  determination  of  potassium  by  means  of  sodium 
cobaltinitrite  is  best  carried  out  as  follows  : — The  potas- 
sium, in  the  absence  of  ammonium  salts,  is  precipitated 
as  potassium-sodium  cobaltinitrite  by  an  excess  of 
sodium  cobaltinitrite,  acidified  with  acetic  acid,  and  the 
mixture  is  evaporated  on  the  steam  bath.  The  precipitate 
is  separated  by  filtration  through  asbestos  and  oxidised 
by  hot  standard  potassium  permanganate  solution.  The 
excess  of  permanganate  is  destroyed  by  a  standard 
solution  of  oxalic  acid,  the  excess  of  which  is  then  titrated 
by  permanganate.  The  amount  of  potash  (KgO)  is 
found  by  multiplying  the  oxygen  value  of  the  perman- 
ganate used  by  the  factor  1-09.  No  definite  concentration 
of  the  potassium  solution  is  necessary,  and  the  method 
may  be  used  in  the  presence  of  phosphoric  acid  ;  it  is, 
therefore,  applicable  to  the  estimation  of  potassium  in 
fertilisers. — F.  Sodn. 

Mercury  ;    Determination  of by  means  of  hydrogen 

peroxide.  A.  Kolb  and  A.  Feldhofen.  Z.  angew. 
Chem.,  1907,  20,  1977-^1980. 
Mercuric  <;hloridc  is  reduiiod  cpiantitatively  to  mercurou.t 
chloride  by  hydrogen  peroxide  in  presence  of  ammonium 
tartrate.  A  5  per  cent,  solution  of  mercuric  chloride  is 
assayed  as  follows.  To  '2.5  c.c.  are  added  10  c.c.  of 
2\  hydrochloric  acid  an<l  25  (•.<•.  of  10  per  cent,  tartaric 
a(-id  solution.  Thf^  licpiid  is  neutralised  with  concentraUid 
ammonia  and  rend(^red  very  slightly  luid  again  with 
tartaric  acid.  AfkT  warming  up  nn  the  wat.er-bath, 
10  (;.c.  of  liy(lrog(!n  pcroxid<5  (3  per  cent.)  are  added, 
followwl  by  further  (piantitic^H  of  5  c.c.  at  intervals,  until 
25 — 30  c.c.  liave  Ijcen  added  within  45  minutes.  The 
liquid  is  ke[)t  for  15  minutes  more  on  the  water-bath, 
then  diluted  with  an  equal  volume  of  water  and  allowed 
to  stand  for  some  little  time.  The  precipitate  is  then 
filtered  off  and  either  weighed  as  such  or  determined  by 
shaking  u|)  with  A'/io  iodine  solution,  together  with  10  c.c. 
of  10  per  cent,  potassium  iodide,  and  titrating  back, 
firHt  with   N/i(,  solution,   finally  with   N/ioo  solution  of 
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sodium  thiosulphate.  This  method  of  determining 
mercury  is  showTi  to  work  well  in  presence  of  arsenic, 
antimony,  tin,  cadmium,  and  bismuth^  but  not  in  presence 
of  lead  or  copper.  When  nitrates  are  present,  the 
reduction  by  means  of  hydrogen  peroxide  is  retarded, 
so  that  the  time  of  reaction  mu.st  be  extended  to  3  hours 
and  the  quantity  of  hydrogen  peroxide  increased  to 
m  c.c— W.  A.  C. 

Zinc  by  electrolysis  ;   Rapid  determination  of .     F.  C. 

Frary.  J.  Amer.  Chem.  Soc,  1907.  29,  1596—1603. 
The  author's  experiments  show  that  zinc  may  be 
accurately  determined  as  follows: — (1)  A  current  of  I 
4-5  amperes  is  passed  for  30  minutes  through  a  solution 
containing  about  8  grms.  of  sodium  hydroxide  and  not 
more  than  0-1  grm.  of  zinc,  a  platinum  spiral  and  a  nickel 
gauze  cylinder  being  used  as  anode  and  cathode  resjiec- 
tively.  The  solution  is  kept  in  electromagnetic  rotation 
by  a  current  passing  through  a  solenoid  of  insulated  copper 
wire  which  surrounds  the  beaker  containing  the  solution. 
The  electrolysis  should  be  conducted  at  as  low  a  tempera- 
ture as  possible  and,  after  electrolysis,  the  solution  must 
be  tested  for  zinc.  (2)  If  the  amount  of  zinc  to  be  ])re- 
cipitated  is  between  0-1  and  0-2  grm.,  the  current  strength 
should  be  4-5  amperes  for  15  minutes  and  then  about 
1-5  amperes  for  20  minutes,  the  other  conditions  being 
the  same  as  in  (1).  The  author  considers  that  "it  is 
highly  improbable  that  complete  precipitation  of  0-2  grm.  ' 
of  zinc  can  be  obtained  with  5  amperes  in  15 — 20  minutes 
as  stated  by  Exner  (see  this  J.,  1903,  1150)  and  Ingham." 
It  also  seems  improbable  that  "  the  concordant  results 
obtained  by  Langness  (see  this  J.,  1907,  644)  with  10 — 
13  amperes  in  3  minutes,  represent  complete  precipita- 
tion."— L.  E. 

Clay  analysis  :  Examination  of  the  residue  left  after 
volatilisation  of  the  separated  silica  with  hydrofluoric  and 
sulphuric  acids.     I.     W.  R.  Bloor.     See  IX. 

Carbon  monoxide  in  atmospheric  air  ;    Determination   of   i 

.     J.   L.    R.   jMorgan   and   J.   E.    McWorter.     See    \ 

XYlllB. 

ORG  A  NIC—Q  UA  LIT  A  TI  \'E. 

Strychnine  and  bismuth,  and  cocaine  and  bismuth  ;  Cry- 
stallised  double   iodides   of .     M.    E.    Pozzi-Escot. 

-See  XX. 

ORGANIC— QUANTITATIVE.  , 

Lactic  acid  in  lactates  ;   Determination  of .     J.  Paessler. 

Collegium.  1907,  388—392  and  396. 
The  method,  which  gives  good  results  in  some  cases 
where  other  methods  are  either  useless  or  too  trouble- 
some, depends  upon  the  oxidation  of  lactates  in  sulphuric 
acid  solution,  by  means  of  standard  potassium  bichromate 
solution,    when   the   following  reaction   takes   place  : — 

3C3HB03-f2K2Cr207-f-8H.,S04=  ' 

2K2S04  +  2Cr.,(S04)3  -f-3C..H.i02+"3C02-|- 1 IH2O. 

An  accurately  weighed  quantity  of  the  material  (about 
0-4  grm.).  or  an  aliquot  part  of  the  solution  after  having 
been  made  up  to  a  definite  volume,  is.  after  .'suitable 
dilution,  boiled  gently  for  one  hour  with  10  c.c.  of  10  per 
cent,  sulphuric  acid  and  25  c.c.  of  AV2  potassium  bichro- 
mate in  an  Erlenmeyer  flask,  fitted  with  a  reflux  con- 
denser. The  excess  of  potassium  bichromate  is  titrated 
in  the  usual  manner  with  A/ 10  sodium  thiosulphate 
solution,  after  the  addition  of  10  c.c.  of  10  per  cent, 
potassium  iodide  solution,  and  one  drop  of  starch  paste. 
1  c.c.  of  N/2  potassium  bichromate  corresponds  to  | 
0-01127  grm.  of  lactic  acid.  I 

If  volatile  matters  which  reduce  chromic  acid  are  present, 
they    must    be    first    removed    by    icpcatcd    evaporation. 
The  presence  of  sugar,  dextrin  or  similar  materials  renders    [ 
this   method   u.seless,   as  they   reduce  chromic   atnd,   and 
moreover,  cannot  be  separated.     fJocd  results  are  obtained 
with  mixtures  of  double  salts  such  as  antimony  calcium    1 
lactate  and   antimony   sodium   lactate,   containing   more    1 
or  less  great  excess  of  free  lactic  acid.     In  this  ca."*e,  the    ' 
antimony   is   first   precipitated   as   sulphide   by   means  of 
sulphuretted   hydrogen,   excess  of  the   latter   being  sub-    1 
sequently  expelled   by  boiling.     Lactic  anhydride  is  not 


oxidised  by  the  above  treatment,  and  if  present,  must  be 
first  converted  into  lactic  acid  by  heating  with  a  slight 
e.vcess  of  alkali. — H.  G.  B. 

Tartaric    acid ;      Determination    of in    presence    of 

malic  and  succinic  acids.    J.  von  Ferentzy.     Ohem.-Zeit., 
1907.  31,  1118. 

The  process  depends  on  the  formation  of  a  basic  mag- 
nesium tartrate,  which  is  quite  insoluble  in  a  mixture 
of  equal  parts  of  alcohol  and  water,  whereas  the  corre- 
sponding succinate  and  malate  are  readily  soluble  in  this 
medium.  The  solution  containing  the  three  acids  is 
evaporated  to  a  small  bulk,  and  sufficient  alcohol  is  added 
to  bring  the  alcoholic  strength  up  to  50  per  cent.  Mag- 
nesia mixture  is  then  added  in  quantity  corresponding 
with  the  tartaric  acid  contents,  together  with  10  c.c. 
of  .strong  ammonia,  and  the  alcoholic  strength  is  again 
made  up  to  50  per  cent.  The-  liquid  is  allowed  to  stand 
for  12  hours  until  the  crystalline  precipitate  has  fully 
separated.  This  is  then  filtered  of!  and  washed  with 
50  per  cent,  alcohol ;  it  is  incinerated  and  weighed  as 
magnesium  oxide.  One  molecule  of  tartaric  acid  corre- 
sponds to  two  molecules  of  magnesium  oxide. — J.  F.  B.   , 

Tanning  liquors  ;    Amount  of  hide  pouxler  for  the  analysis 
of .     W.  H.  Fox.     See  XIV. 

Chromed  hide  pmvder,  and  the  influence  of  acidity  upon 
chroming  and  non-tannins.     H.  C.  Reed.     See  XIV. 

Filter  papers  [in  analysis  of  tanning  materials^  ;     Com- 
parison  of  S  and  S  No.  590  and  No.  602  hard . 

W.  K.  Alsop  and  W.  A.  Fox.     See  XIV. 

Tanning  liquors  ;     Determination  of  the  acidity  of . 

A.  W.  Hoppenstedt.     See  XIV. 

Hide  substance  dissolved  in  lime-  and  tan-liquora  ;    Direct 
determinah'on  of .     R.  A.  Earp.     .See  XIV. 

Glucose   [dextro-oe]  ;    Influence  of   catalysis   by  acids   and 

bases    on    the    mufarotation    of .     C.    S.    Hudson. 

See  XVI. 

Alkaloids  ;     Determination  of by  means  of  pirrolonie 

acid  [dinitropheni/lmethylpyrazolone].     H.   Matthes  and 
O.  Rammstedt.     See  XX. 

P.\TENTS. 

fiutter,  etc.     U.S.  Pat.  864.913,     See  XVIIU. 

Fat  from  albumin,  etc.     Ger.  Pat.  184.639.     See  XVIIL4. 

Fat  in  milk;  etc.     Ger.   Pat.   187.810.     See  XVIII.4. 

XXIV.— SCIENTIFIC  &  TECHNICAL    NOTES. 

Colloidal   solutions   [of   metals]  ;     Stability   of   .      T. 

Svedberg.     Z.    Chem.     Ind.    der    Kolloide,     1JM)7.    2. 

142—149. 
In  studying  the  properties  of  colloidal  solutions  of  metals 
prepared  electrically  (this  J..  19t)0.  643).  the  author  haa 
observed  that,  besides  the  influence  of  the  ions  and  the 
force  of  gravitation,  other  factors  play  an  important 
part  in  their  stability.  These  factors  may  be  brought 
into  prominence  by  suppressing  as  far  as  possible  the 
infiuence  of  the  ions  by  choosing  a  medium,  such  as  ether, 
which  pos.sesses  a  very  small  ionising  power  and  which 
is  relatively  non-reactive  under  the  conditions  selected, 
and  by  choosing  a  colloidal  substance,  -iucli  as  platinum, 
which  has  a  very  low  sohition-iiressure  and  little  tendency 
to  react  with  the  medium.  When  thest>  cunditiontt  are 
fulfilled,  there  is  found  to  \>e  a  very  definite  critical  tem- 
perature for  the  existence  or  stability  of  each  '*  sol  " 
according  to  its  c(jncentrati«)n.  The  addition  of  .small 
quantities  of  non-colloidal  foreign  substances  raises  th© 
critical  temperature  and  thus  f.ivoiirs  .stability.  The 
curve  ex|)ressing  the  relations  U'twet-n  the  critical  tem- 
perature and  the  <<)ncentratinn  <>f  the  foreign  substance 
runs  asymptotically  to  the  negative  temiHTature  axis,  i.e., 
a  colloidal  solution  of  the  type  in  (juestion  .  annot  exist 
in  an  ab.solutely  pure  .suspension  nn'<liuni  '["he  rule  a^ 
to  the  critical  temiierature  does  not  g«  nerally  apply 
when  the  conditions  stated  alnive  are  not  ob.M-rvtd,  i.r., 
with  n>etals  other  than  the  noble  metals  and  with  media, 
such  as  alcohol,  of  greater  ionising  |)ower. — .1.  F.  H. 
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Nitrou.)  acid  in   Erythrhta    L.     F.    Weeluiizen.     Pharm. 

Weekblad.  IWT.  44.  l^^J— 1-2.S2.     Chem.  Zentr..  1907. 

2,  1751. 
Fresh  Ktythrina  leaves  were  crushed,  allowed  to  stand 
for  hiilf-an-hour.  and  then  heat^ni  on  the  water-bath, 
without  addition  of  water.  The  vapour.s  evolved  j;jive 
«ll  the  reactions  for  nitrous  acid.  When  the  fresh  leaves 
werf  immerstxl  for  half-aminute  in  boilinj^  water  before 
cnishint;.  or  when,  after  beins  rapidly  crushed,  they  were 
dipped  into  dilute  sulphuric  acid,  they  subsequently 
Tiekle«l  no  nitrous  acid.  The  author  concludes  that 
ErytMrina  leaves  contain  a  slucoside-like  compound,  from 
which  nitrous  acid  is  liberated  bv  the  action  of  an  enzyme. 

—A.  S. 

Tke  Imperial  College  of  Science  atid  Technology.     Times, 

Nov.  29,  1907. 
Thk  Earl  of  Crewe,  chairman  of  the  governing  body  of 
the    Imperial    College    of    Science    and    Technology,  has 
EuthorL-ied  the  publication  of  the  following  communica- 
tioD  :  — 

The  governing  body  of  the  Imperial  College  of  Science 
and  Technology  have  appointed  three  standing  com- 
mittees— a  Finance  Committee  (chairman,  Sir  Francis 
Mowatt),  an  Education  Committee  (chairman,  Mr.  Arthur 
Adand).  and  a  General  Purposes  Committee  (chairman, 
Lord  Halsbury).  In  addition,  they  have  appointed  two 
temporary  committees,  a  Transfer  Committee  (chairman, 
Mr.  Arthur  Acland),  and  an  Organisation  Committee 
(chairman.  Mr.  Cerald  Balfour ;  vice-chairman.  Sir 
William  White).  Matters  relating  to  the  transfer  to  the 
Imperial  College  of  the  con.stituent  institutions,  which 
it  has  been  arranged  shall  take  effect  as  from  January  1 
next,  and  to  the  transfer  of  land  from  the  Exhibition 
Commissioners,  have  been  referred  to  the  Trau-sfer  Com- 
mittee. The  Organisation  Committee,  to  which  have 
been  referred  matters  relating  to  the  future  organisation 
of  the  Imperial  College,  have  appointed  four  sub-com- 
mittees to  consider  questioas  arising  under  this  head  in 
relation  to  the  following  sciences  or  groups  of  sciences, 
viz.  : — (1)  Mining  and  metallurgy  (chairman  of  the  sub- 
committee. Sir  Julius  Wemher),  (2)  other  branches  of 
engineering  (chairman.  Sir  John  Wolfe  Barry),  (3)  Bio- 
logical sciences  (chairman.  Sir  Archibald  Geikie),  and 
(4)  other  pure  and  applied  sciences  (chairman.  Sir  Arthur 
Rocker).     The    governing    body    have    authorised    the 


appointment  of  person.s  not  members  of  the  governing 
body  who  are  specially  conversant  with  the  sciences  in 
question,  or  w'itli  their  industrial  applications,  as  addi- 
tional members  of  these  sub-committees,  which  are  now 
engaged  in  considering  the  questions  referred  to  them. 
The  governing  body  have  also  approved  in  principle  the 
appointment  of  a  principal  officer  of  the  Imperial  College, 
and  have  referred  the  question  of  his  title  and  functions 
to  the  Organisation  Committee. 


Trade  Report. 


India ;     Cliemical    exports    from .     Review    of    the 

Trade  of  India  in  1906—1907.  [Cd.  3787.] 
The  exports  of  saltpetre  from  India  increased  from 
33(5,429  cwt.  in  1905-6  to  353,378  cwt.  in  1906-7,  whilst 
the  value  rose  from  Rs.  38  5  lakhs  to  Rs.  41  "4  lakhs. 
Borax  was  exported  to  the  extent  of  5,013  cwt.,  with  a 
value  of  Rs.  1,15,300.  Exports  of  Malwa  opium  to  China 
continue  to  decline.  Indigo  (See  this  J.,  1907,  1082). 
Citich  increased  by  '76-6  per  cent,  to  97,269  cwt. 
(Rs.  15,92,561),  mi/rabolams  declined  slightly  to  1,162,219 
cwt.  (Rs.  43,97,591),  and  turmeric  increased  25  |)er  cent, 
to  62,246  cwt.  (Rs.  7,08,967).  Exports  of  oils  declined 
14-5  per  cent.  ;  mineral  oils  receded  49  per  cent,  to 
906,136  gallons,  although  the  production  in  Burma 
remains  fairly  constant.  Exports  of  paraffin  wax  increased 
6  per  cent,  to  60,209  cwt.  Vegetable  oils  decreased 
13*4  per  cent.,  the  value  of  the  export  being  Rs.  4677 
lakhs.  The  export  of  oil-seeds,  however,  increased  to 
986,550  tons,  an  increase  of  over  100,000  tons  from  the 
previous  year.  The  quantity  of  all  seeds  exported 
increased  except  linseed,  which  declined  24-36  j)er  cent, 
from  1905-6.  Caoutchouc  exports  declined  in  value 
from  Rs.  12,82,129  to  Rs.  11,18,487.  Lac  increased 
from  Rs.  7,79,613  to  Rs.  12,86,242.  Mica  increased 
from  Rs.  23  lakhs  to  Rs.  38  lakhs,  and  oil  cake,  etc., 
increased  from  Rs.  68-98  lakhs  to  Rs.  75 "99  lakhs. 

New  Zealand ;    New  customs  tariff  of  the    Dominion   of 

.     Supplement   to   the    Board   of  Trade   Journal, 

Nov.  21,  1907. 
The  New  Zealand  Tariff  Act  (No.  15  of  1907)  was  assented 
to  on  Sept.  25  last.  The  following  tabic  shows  some  articles 
on  which  the  duty  varies  from  that  in  force  under  the  old 
tariff :  — 
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26  per  cent. 
2d. 
Id. 
Free 


Free 


Id. 
3d. 
15  per  cent. 
Id. 
Id. 

IB. 

2b. 
20  per  cent. 

15  per  cent. 

15  per  cent. 

20  per  cent. 

15  per  cent. 

15  per  cent. 

Free 

6d 

2b.  6d. 

Free 

5st. 

I  to  Ud. 

2b. 

20  per  cent. 

5b. 

25  per  cent. 

2d. 

?d. 

P'ree 


F|ee 


General. 


Id. 
Id. 
Id. 
Free 
Free  after 

Free 

28.  4-8d. 

30  per  cent. 

30  per  cent. 
30  per  cent. 
30  per  cent. 
30  per  cent. 
30  per  cent. 

id. 

7  •2d. 

38. 
38. 

08. 

0-9d. 

28.  4-8d. 

30  per  cent. 

6b. 

20  per  cent. 

37-5  percent. 

2-4d. 

Id. 

10  per  cent. 

after 

Mar.  31.  1908 

10  per  cent. 

after 

Mar.  31, 1908 


On  produce  or 
manufacture 
of  British 
countrieB. 


Id. 
Id. 
Id. 
Free 
Dec.  31. 
Free 

28. 

20  per  cent. 

20  per  cent. 

20  per  cent. 

20  per  cent. 

20  per  cent. 

20  per  cent. 

id. 

6d. 

2g.  6d. 

29.  Od. 

58. 

:.'d. 

2b. 
20  per  cent. 

5b. 
20  per  cent. 
25  per  cent. 

2d. 

Id. 
Free 


Free 


I 


Moat  rhemicals  ar«  on  the  free  Uat. 
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New  Books. 

The  Chemistry  of  Gas  Manufacture.  A  Practical 
Manual  for  the  Use  of  Gas  Engineers,  Gas  Managers,  and 
Students.  By  Harold  M.  Royle.  Ciosbv  Lockwood 
and  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill  London 
1907.     Price  12s.  6d.  net. 

8yo  volume,  containing  316  pages  of  subject  matter,  with 
eighty-three  illustrations,  and  the  alphabetical  index. 
The  subject  matter  is  classified  according  to  the  following 
scheme: — L  Preparation  of  standard  solutions.  II.  Coal. 
III.  Furnaces.  Testing  and  regulation.  IV.  Products  of 
carbonisation.  V.  Analysis  of  crude  coal-gas.  VI. 
Analysis  of  lime.  VII.  Ammonia.  VIII.  Analysis  of 
oxide  of  iron.  IX.  Naphthalene.  X.  Analysis  of  fire- 
bricks and  fire-clay,  Weldon  mud,  and  spent  oxide.  XI. 
Photometry  and  gas  testing.  XII.  Carburetted  water-gas. 
XIII.  Metropolitan  gas.  XIV.  Miscellaneous  extracts. 
XV.  Tables  (pages  295—316). 

Manufacture  of  Chemical  Products  from  Wood 
By  F.  P.  Veitch.  Oil,  Paint,  and  Drug  Reporter,  New 
York,  U.S.A.     Sept.  9th  to  Oct.  14th,  1907. 

The  text  of  this  monograph  on  wood  distilling  is  sub- 
divided as  follows  : — I.  Statistics  of  wood  distillation. 
II.  Properties  of  wood  affecting  yield  of  products.  III. 
Yield  of  distillation  products  from  different  woods.  IV. 
Apparatus  for  destructive  distillation.  V.  Manufacturing 
processes.     VI.  Crude  products  of  destructive  distillation. 

VII.  Aqueous     distillate     of    crude     pyroligneous     acid. 

VIII.  Recovery  of  certain  wood  products  by  treatment 
with  chemicals.  IX.  Suggestions  for  the  development  of 
these  industries.  In  the  monograph  the  various  kinds 
of  wood  used  for  distillation  are  specified.  Illustrations 
are  given  of  the  various  kinds  of  apparatus  now  used. 

Descriptive  Biochemie  mit  besonderer  BerCcksich- 
tigung  der  Chemischen  Arbeitsmethoden.  Von 
Dr.  Sigmund  Fraenkel.  J.  F.  Bergman's  Verlag,  Wies- 
baden.    1907.     Price  M.  17. 

Large  8vo  volume,  containing  600  pages  of  subject 
matter,  alphabetical  indexes  of  subjects  and  authors,  a 
list  of  errata,  and  a  spectrum  table.  The  arrangement  of 
the  subject  matter  is  according  to  the  following  scheme  :  — 
I.  Fatty  acids  ;  Fats  ;  Hydroxy-fatty  acids.  II.  Poly- 
carboxylic  acids.  III.  Hydrocarbons  ;  alcohols  ;  ketones. 
IV.  Carbohydrates.  V.  Thio-alcohols  ;  ethers,  and  acids. 
VI.  Aliphatic  bases.  VII.  Guanidine  and  derivatives. 
VIII.  .Urea  and  derivatives.  IX.  Amino  fatty  acids. 
X.  Pyrimidine    derivatives.  XL  Purine    derivatives. 

XII.  Nitrogenous   substances   of  unknown   constitution. 

XIII.  Brain  constituents  (Lipoids).  XIV.  Nucleinic 
acids.  XV.  Sulphonic  acids.  XVI.  Iodised  substances. 
XVII.  Hydroaromatic  substances.  XVIII.  Conjugated  bile 
acids.  XIX.  Aromatic  substances.  XX.  Aromatic  acids 
combined  with  glycocoll.  XXI.  Quinoline  derivatives. 
XXII.  Aromatic  bases.  XXIII.  Acids  of  unknown  con- 
stitution from  urine.  XXIV.  Proteins.  XXV.  Decom- 
position products  of  protein,  and  derivatives.  XXVI. 
Investigation  and  isolation  of  protein  decomposition 
products.  XXVII.  System  of  the  proteins.  XXVIII. 
Albuminoids.  XXIX.  Proteins  with  prosthetic  groups 
(i.e.,  radicles  not  proteins).  XXX.  Hamoglobin  and  its 
derivatives.  XXXI.  Higher  decomposition  products  of 
the  proteins.  XXXII.  Colouring  matters.  XXXIII. 
Ferments  (enzymes).  XXXV.  Chemistry  of  the  orgaas, 
secretions  and  excretions. 

The   British   Journal  Photographic   Almanac   and 

Photographer's  Daily  Co.mpanion,  1908.     Edited  by 

George  E.  Brown.     H.  Greenwood  &  Co.,  24,  Welline- 

ton  Street,  London,  W.C.     Price  Is.  (in  paper),  or  Is.  6d. 

(in  cloth). 

Crown   8vo.    volume,    containing   480   pages    of  subject 

matter.     The  work  includes  the  following,  among  other 

subjects  : — List  of  photographic  societies  and  afisociations  ; 

recent  novelties  in  apparatus  ;  screen-plate  processes  of 

colour  photography  ;  epitome  of  progress  during  the  year  ; 

formula;     for     the     principal     photographic     proceBses  j 


developing  formulae  of  the  principal  plate  and  paper 
makers;  miscellaneous;  tables  of  weights  and  measures, 
atomic  weights,  and  sizes  of  plates  and  lantern  slides, 
various  chemical  and  exposure  tables  ;  optical  tables. 
The  book  concludes  with  a  subject  matter  index  covering 
eight  pages. 

East  India  (Trade).  Review  of  the  Trade  of  Ivdia 
in  1906-7.  [Cd.  3,787.]  Wvman  &  Sons,  Fetter  Lane. 
London,  E.C.     Price  Is.  3d. 

This  is  the  annual  report  on  the  foreign  trade  of  British 
India  for  the  year  ended  31st  March,  1907,  which  has  been 
issued  as  an  Indian  Government  publication.  It  has  now 
been  presented  to  Parliament  as  a  command  paper.  (See 
p.  1258.) 

Annual  Statement  of  the  Trade  of  the  United 
Kingdom  with  Foreign  Countries  and  British 
Possessions,  1906.  Supplement  to  Vols.  I.  and  II. 
[Cd.  3,687.]  Wyman  &  Sons,  Fetter  Lane,  I^ndon, 
E.C.     Price  3s.  9d. 

This  volume  contains  abstract  and  detailed  tables  showing 
countries  of  con.signment  of  imports  and  countries  of 
ultimate  destination  of  exports,  complied  in  the  Statistical 
Office  of  the  Custom  House,  with  a  prefatory  memorandum 
drawn  up  in  the  Commercial  Department  of  the  Board  of 
Trade.  The  present  volume  also  contains  statements  of 
the  consignments  from  each  country  retained  for  con- 
sumption in  the  United  Kingdom,  or  the  "  special  " 
imports  from  each  country  into  the  United  Kingdom. 

Statistical  Abstract  for  the  Principal  and  other 
Foreign  Countries  in  each  year  from  1895  to  1904-5. 
[Cd.  3,291.]  Wyman  &  Sons,  Fetter  Lane,  London.  E.C. 
Price  Is.  6d. 

This  Abstract  contains  statements  in  regard  to  the  trade, 
navigation,  agriculture,  railwa\-s,  telegraph  and  telephone 
systems,  finance,  mineral  production,  &c.,  of  the  principal 
foreign  countries  for  a  series  of  years,  the  information  in 
each  case  being  carried  down  to  the  latest  year — in  the 
majority  of  cases  1905 — for  which  data  have  been  received 
in  the  Board  of  Trade.  New  tables  appear  in  the  present 
issue  dealing  with  the  import  and  export  trade  of  Servia, 
and  summarising  the  foreign  trade  of  Spain. 

Statistical   Abstract   for  the   United    Kingdom   in 

each  of  the  last  fifteen  years  from  1892  to  1906. 

[Cd.  3691.]     Wvman  and  Sons,  Fetter  Lane,  London, 

E.C.     Price  Is.  7d. 

This  is  the  fifty-foin-th  number  of  a  publication  which  is 

compiled    annually    in     the    Commercial,     Labour    and 

Statistical    Department    of    the    Board    of    Trade.      It 

embodies  in  a  concise  form  the  more  important  statistical 

data  available  from  official  sources  in  regard  to  the  finances. 

trade,  shipping,   banking  operations,  &c.,  of  the  United 

Kingdom  during  the  past  15  years. 

Royal  Commission  on  Canai^  and  Waterways. 
Volume  II.,  Part  I.  Second  Report  of  the  Royal 
CoMiussiON  appointed  to  inquire  into  and  to 
report  on  the  Canals  and  Inland  Xavioations 
OF  the  Unfted  Kingdom.  [Cd.  3716.]  Price  Id. 
Part  II.  Ireland.  Minutes  of  Evidence  accom- 
panying Part  I.  [Cd.  3717]  Price  3s.  9d.  (Wyman 
and  Sons.  Fetter  Lane,  Londou,V£.r.) 


Patent  List. 

Where  a  Complete  Speriflcatioii  accompanies  an  Application,  an 
Mterisk  is  afHxed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions (or  Patents,  the  dat^-s  of  Application,  and  (ill  in  the  case  uf 
Complete  Specifications  Accepted,  those  of  the  Ottlcial  JoumaU 
in  which  acceptances  of  the  Complete  Si)ecitlcatlon«  are  advi-rtised. 

Complete  .Specifications  thus  advertised  as  accepted  are  u\h-i\  to 
inspectiou  at  the  Patent  Ufflce  imniediattly.  and  to  oppotlUon 
within  two  montliB  of  the  (Aid  dstca.  > 


L— PL.WT.  .APP.^RATUS.  AND  M.ACHTNERY. 

.•Vppluations. 

25,493.   Seba.'itian.      Drying  apparatus.*     Nov.    IS. 
25,517.    Hildebrandt,     Cooling    and    liquefying    gaitn.* 
Nov.    18. 
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ili       l)KMKI«/ll\K   I»I>1  1IJ>AI1<)N.  TAK 

I'Rr>I>r(TS.   ITIHOLKIM.  AM) 

MINKKAL  WAXRS. 

AkM-K  ATION. 

V».'.l\.   I»r   Fftii.  (>1«ujwen,  and  (^bbftt.     DcodorixinK 

,KfK»  \r.v       2f» 


95&44.  Both.  Filtering  smoke  gases  or  products  of 
comk'.u^t.oii.     [Cvr.  Appl..  Nov.  20.  1900.]*     Nov.  19. 

25.iH.iT.  Wiitson.  .\pi^«invtus  for  removing  solid  matter 
from  litniids.     Nov.  22. 

2r».ik'i2.  Wiart.  Instantaneously  conden-sing  vapours 
And  k:A--ie^  without  a  cooling  agent.*     Nov.  25. 

2o!2«v'i.  I'arrv.  .\siertaining  the  temjierature  of  kilns, 
ete.     Nov.  27." 

26.314.  MeI>onaldand  Niekle.  Evaporating  apparatus.* 
Nov.  2S. 

26.471.   Bennis.     Furnaces.     Nov.  30. 

C«>MFLKTE    SpKCIFUWTIONS    AcCKPTED. 

3079(1907).  Rees.  Centrifugal  apparatus  for  pumping 
and  mixing  liquids.      Deo.  4.  ^ 

y74l  (11HI7).    Imray    (Soe.     Chem.     Ind.      in     Basle).    | 
.\pparatus  for  drying  and  grinding.     Nov.  27.     ^  j 

10.t>(>4  (liH)7).   Moffat.     Drying  apparatus.    Nov.  27. 

14.S44  (1*.>07).   Huiilard.     Drying  apparatus.     Dec.  4. 

l.'i.loU  (1907).  Buih.  l>rying  yie&t  or  other  vegetable 
substances  containing  much  water.      Dec.  4. 

15.257  (19«.t7).  Schmidt.  Apparatus  for  boiling  easily 
foaming  or  frothing  substances,  especially  resin  size. 
Nov.  27. 

16.237  (1907).  Simoneton.     Filter.     Nov.   27. 

1S.576  ( 1907).   Kestner.  Continuous     concentrating 

ap^taratus.     Nov.   29. 

19,292  (1907).  Schmidt.  Solvent  for  calcareous  fur 
deposit.      Dec.  4. 


II.— FUEL,  GAS.  AND  LIGHT. 
Appucations. 

25,479.  .\rmour.  Manufacture  of  gas  from  coal. 
Nov.   IS. 

25,582.  Breadner  and  Billington.  Manufacture  of 
carbon.     Nov.   19. 

25.657.  Robin  (Salomon).  Manufacture  of  incandescent 
gaa  mantles.     Nov.  19. 

25,896.  Lewis  and  Briggs.  Suction  gas  producer  plant. 
Nov.  22. 

26,032.  Vas«.     Ga.H  purification.*     Nov.  25. 

26.0."><i.   Bauke.     Desul])hurLsing  gases.*     Nov.  25. 

26.057.   Koppers.     Ga.s  retorts.*     Nov.  25. 

26.224.  Fennell.  .\pparatu.s  for  producing  and  utilising 
ignite  ga>«e-i  under  pressure.*     Nov.  27. 

26.."i«i4.  .Manne^mann.  Illuminating  bodies.  [Ger. 
Appl..  Dec.   1,  19<I6.1*     Nov.  30. 

26..'>37.   .Mond.     See  under  VII. 

Complete  Specirications  Accepted. 

23.334  and  23.336  (19()6).  Coolidge.  Manufacture  of 
electrM-  conductor!*  especially  for  use  as  incandescing 
lf(^\,...  '.r  ..1...  trie  lam|is.     Nov.  27. 

•<>).  .\ntem.       Manufactiire    of   electric    con- 
du  lally  foruMe  aji  incandescing  bodies  in  electric 

Imbl*.     Nov.  27. 

SA.flM  (1906).  Glover  and  Glover.     See  under  VII. 

«-'-.•  "iiir,).  Grafton.  Removal  of  naphthalene  from 
ill  .««.     Nov.   27. 

--■ "'•»).   Norden      (Bartel).  .Manufacture      of 

maotint  for  inrande«iccnt  uat*  lighting.      Dec.  4. 

I^n  '1^>7).  I>an<eli<,  Higgim*,  and  Daniels.  Ga«  pro- 
du  -'■   with   bituminous  coal  or  other  fuel  con- 

ta  .<•  matter.      Nov.  27. 

i»  .  •«  I  "iT).  Tavernter.  Manufacture  of  insoluble 
kvtr^uettf-i  of  fuel.      Dec.  4. 

I.VI.Ml  (IW»7).    Burh.     See  under  I. 

I«.7»«6  (I9r»7).  Wme  (Holvav  et  Cie.).  Coke  ovens. 
Dk-.  4. 


Complete  Specification  Accepted. 

24,553  (190G).  Thorpe.         Manufacture     of     diamino- 
n:iphthalene  and  derivatives  tliereof.     Dec.  4 


IV. —COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

25,507.  Newton  (Bayer  und  Co.).  Manufacture  of  dye- 
stuffs  of  the  anthracene  series.     Nov.   18. 

25.513.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  highly  brominated  dihalogen-indigos.    Nov.  18, 

25.514.  Inuay  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  highly  brominated  halogenised  indigos.  Nov,  18. 

25,817.  Bachmann.  Soluble  dioxynaphthylmethane 
preparation.     Nov.  21. 

26,053.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  containing  sulphur. 
Nov.  25. 

26.275.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  brominated  indigos.     Nov.  27. 

26.276.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  products  from  highly  brominated  di-halogen 
indigos.     Nov.  27. 

20,538.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  halogenised  dibromindigos.     Nov.  30. 

Complete  Specifications  Accepted. 

26,508  (1906).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  o-oxydisazo  colouring  matters.     Nov.  27. 

2592  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  a  red  vat  dyestuff.     Dec.  4. 

4413  (1907).  Newton  (Bayer  und  Co.).  Manufacture  of 
azo  colouring  matters.     Dec.  4. 

10,541  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Manufacture  of  vat  colouring  matters.    Dec.  4. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Appucations. 

25,696.  British  Cotton  and  Wool  Dyers'  Association, 
and  Hoegger.     Cop  dyeing  machines.     Nov.  20. 

25,801.  Oster.setzer.  Colour  printing  on  half-wool 
fabrics.*     Nov.  21. 

25,913.  Scott.  Treatment  of  liquor  obtained  from 
mercerising  cotton.     Nov.  22. 

26,2'JO.  Silberrad.     Dyeing.     Nov.  28. 
'        20,414.   Koblischke.        Dyeing    vegetable    fibres    with 
alizarine  dyes.*     Nov.  29. 

Complete  Specification.s  Accepted. 

25,781  (1906).   D'Iszoro.  Machines     for     bleaching, 

dyeing,  scouring,  etc.     Nov.  27. 

26,843  (1900).  Hey  and  others.  Apparatus  for  wash- 
ing, impregnating,  drying,  or  extracting  liquids  from 
fabrics  and  other  goods.      Nov.  27. 

29,135  (1900).  Calico  Printers'  Association,  and  Had- 
fieid.  Dunging  and  uiordanting  cotton  jiiece  goods. 
Dec.  4. 

10,557  (1907).  Johnson  (Durand,  Huguenin  et  Cie.). 
Vat  dyeing  with  gallocyanines  or  their  derivatives. 
Nov.   27. 

11,412  (1907).  Evans  (Minimax  Consolidated  Co.). 
Colour  spraying  devices.      !)«(•.  4. 

12,033  (1907).  Schmitt.  Production  of  artificial  wool 
from  vegetable  fibres.      Dec.  4. 

l.'>,352  (1907).  Venter.  Removing  soda  iyc  from  fabrics 
saturated   therewith.      Nov.   27. 

22,753(1907).  Kollct  and  Ditzler.  Manufacture  of  fila- 
ments of  fil)roin  cellulose,  etc,     Nov.  27. 


Dec.  U,  190?.] 
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VII.— AClDS;  ALlCALiS,  AXD  SALTS. 
Applications. 

25,632.  Birkeland.  Utilisation  of  nitrous  cases  * 
Nov.  19.  * 

26,537.  Mond.  Recovery  of  ammonia  in  gas  producer 
or  like  plants.     Nov.  30. 

Complete  Specifications  Accepted. 

26,039  (1906).  Glover  and  Glover.  Revivifying  oxide 
of  iron.     Nov.  27. 

27,006  (1906).  Moscicki.     See  under  XI. 

18,922  (1907).  Westinghouse  Metal  Filament  Lamp 
Co.     Production  of  tungsten  dioxide.     Nov.  27. 

22,201  (1907).  Spitzer.  Manufacture  of  nitrogen  oxides. 
Dec.  4. 


VIIL— GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

26,189.  Meakin,  Ltd.,  and  Jackson.     Ovens  and  kilns 
for  drying  or  firing  ceramic  wares.     Nov.  26. 
26,391.  Adams.     Glazed  brick.     Nov.  29. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

25,498.  Hutchinson.     Artificial  stone.     Nov.   18. 

25,795.  Collos  Portland  Cement  Co.  (CoUoseus).  Manu- 
facture of  hj'draulic  or  like  cement.*     Nov.  21. 

25,969.  Potter.  Manufacture  of  hydraulic  cement. 
Nov.  23. 

26.235.  Marshall.  Cements  for  uniting  glass,  etc. 
Nov.  27. 

26.236.  Marshall.    Indurating  cement  surfaces.  Nov.  27. 


Complete  Specifications  Accepted. 


for 


26,150  (1906).  Von     Radlowski.         Rotary     kilns 
burning  and  calcining  lime,  cement,  etc.     Nov.  27. 
8760  (1907).  Morgan.     Rotary  cement  kilns.   Nov.  27 


X.— METALLURGY. 

Applications. 

25,496.  Sperry.     Detinning  process.*     Nov.    18. 
25,705.  Hollowav.     Magnetic    separation    of    minerals. 
Nov.  20.  J'  »  V 

25,742.  Cie.  des  Forges  et  Acieries  de  la  Marine  et 
d'Homecourt.  Steel  for  armour  plates,  projectiles,  etc. 
[Fr.  Appl.,  Sept.  7,  1907.]*     Nov.  20. 

25,891.  Butterfield  and  Ogle.  Treating  copper,  lead, 
tin,  and  antimony  ores  to  obtain  the  rnetals.     Mov.  22. 

25,985.  Dwight  and  Lloyd.  Roasting  and  sintering 
ores.  *     i\ov.    23. 

20,131.  Moore  and  Heskett.  Directly  reducing  iron  ore 
and  manufacture  of  wrought  iron  and  steel.     Nov.  26. 

26,332.  Centrals,  f.  Wissensch.-Tcchn.  I'ntersuchungen. 
Aluminium  alloys.     [Ger.  Appl.,  Jan.  10,  1907.]*   Nov.  28. 

26,363.  Lockwood  and  Samuel.  Se])aration  of  minerals 
from  ores  bv  the  .selective  action  of  oils,  soaps,  el<'. 
Nov.   28. 

Complete  Specifications  Acc'epted. 

29,156  (1906).  Oettinger.  Obtaining  oxide  fumes  from 
ores  and  furnace  products.     Dec.  4. 

604  (1907).  Fletcher.    Metallurgical  furnaces.    Dec.  4. 

7698(1907).  Boult  (Du  Faur).  Sci)arating  copier  from 
acid  or  neutral  solutions.     Dec.  4. 

11,865  (1907).  Buendia.  Concentration  of  minerals  by 
an  intermittent  liquid  current.     Nov.  27. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY, 

Applications. 

25,553.  Levy.  Electric  dissociation  of  metals  by  the 
wet  method.*     Nov.  18. 

25,655.  Von  Seemen.  Bodies  capable  of  conducting 
electricity  when  cold.  [Ger.  Appl.,  Nov.  19,  1906.1* 
Nov.  19.  ^ 

25,669.  Hausmann.      Electrodeposition.      [Ger.    Appl 
Nov.  23,   1906.]*     Nov.  20. 

26,130.  Brewer  (Taylor).    Electric  furnaces.*    Nov.  26. 

Complete  Specifications  Accepted. 

23.334  (1906).  Coolidge.     See  under  IL 

23.335  (1906).  Arsem.     See  under  II. 

23.336  (1906).  Coolidge.     See  under  II. 

27.006  (1906).  Moscicki.  Ajiparatus  for  producing 
oxides  of  nitrogen  by  electric  process.     Dec.  4. 

29,367  (1906).  Bijur.  Treatment  of  negative  pole 
plates.     Nov.   27. 

1678  (1907).  Connolly.    Insulating  materials.     Dec.  4. 


XII.— FATTY   OILS,    FATS,    WAXES,    AND   SOAPS. 

Applications. 

I  25,721.  Linoleum     Manufacturing     Co.,     and     Dewar. 

;  Means  for  boiling  oils.*     Nov.  20. 

!  26,270.  Hym.     Manufacture  of  soap.     Nov.  27. 

I  26,540.  Schou.     Manufacture  of  soap.     Nov.  30. 

I  Complete  Specifications  Accepted. 

25,882  (1906).  Pearson.      Apparatus  for  extracting  oil 
,    and  producing  fertilisers  from  fish,  fish  offal,  etc.     Nov.  27. 
I        5047  (1907).   Wilson.     Soap.     Dec.  4. 
i        13,701  (1907).    Verein.    Chem.    Werke.    Bleaching  fats, 
oils,  resins,  waxes,  etc.     Nov.   27. 

19,392  (1907).  Levi.      Obtaining   edestin   from  cotton 
seeds.     Nov.  27. 


XIIL— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 
Applications. 

25,753.  Hannay  and  Wilson.  Manufacture  of  a  white 
lead  sulphate   pigment.     Nov.   20. 

25,759.  Scott.  Manufacture  of  a  white  pigment  of 
barium  and  lead  salts.     Nov.  21. 

(B.) — Resins,  Vaknishes. 

Appucations. 

25,823.  Strange,  Pirn,  and  Burrell.  Manufacture  of 
varnishes.     .Nov.  21. 

26,317.  Newton  (Bayer  und  Co.).  .Manufaitun- of  re.sin- 
likc    |iroducts.     Nov,    28. 

Complete  Specifications  Acceitkd. 

6717  (19tt7).  (iiiittet.  Driers  for  paint,-*,  varnihhw.  and 
oils.      IX'C.  4. 

13,701   (1907).   Verein.  Chem.  Werke.     Sir  uniUr  .ML 
l.'),257  (1!M»7).   Schmidt.     Sec   undrr   i. 

((.'.)— India- Rubber. 

Appucations. 

26.3(m.   Dou.sc.     India-rubber  subbtitute*.     Nov.  28, 
26,432.   Roland.        Elastic    romiK>sitionh.     [Fr.    Appl. 

Dec.  5,  ItMMi.  I*     Nov.  29. 

26.446.   Holand.        Fla.slic    com{KMitioD».     [Fr.    Appl., 

May  22,   llMt7.]*     Nov.  29, 
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XIV.— TANNING,    LEATHER,   GLUE,   SIZE,   &c. 
Appucation. 

2o.vi2S.  Miiller.     Manufacture     of     artificial     leather.* 
Nov.   18. 

Complete  Sfecificatiox  Accepted. 

28,806  (1906).  Boult  (Sylvestre).    Manufacture  of  arti- 
ficiad  leather.     Dec.    4. 

XV  —MANURES,  &c. 
Complete  Specification  Accepted. 
25.882  (1906).  Pearson.     Set  under  XII. 

XVL— SUGAR,  STARCH,  GUM,  &c. 

Complete  Specification  Accepted. 

25.860  (1906).  Ost.     Sugar  purification.     Nov.  27. 


X  MIL —FOODS  ;    SANITATION,  WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(-4.)— Foods. 
Appucation  s. 

25,809.  Silberberg.     Manufacture  of  flour.*     Nov.  21. 

25,890.  Risberg.  Emulsifying  and  homogenising  milk 
and  other  liquids.  [Swed.  Appl.,  Nov.  26,  1906.]* 
Nov.  22. 

26.192.  Dreaper. 
Nov.  27. 

26.200.  Richmond. 
of  milk.     Nov.  27. 


Manufacture     of     food     products. 
Apparatus  for  testing  the  acidity 


Complete  Spectfications  Accepted. 

28.703  (1906).  Kupfer.  Food  for  cattle  and  other 
animals.     Dec.  4. 

6796  (19f)7).   Hughes.     Cattle  foods.     Dec.   4. 

21.78.3  (1907).  Anders.son  and  Lindblad.  Beverages 
from  apple  juice.     Nov.  27. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Complete  Specifications  Accepted. 

4(583  (1907).  Eibel.     Manufacture  of  paper.     Nov.  27. 

8179  (1907).  Soc.  Fran?,  de  la  Viscose.  Manufacture 
of  viscose.     Dec.  4. 

16.653  (1907).  Wallace  and  Wallace.  Linenising  the 
surfaces  of  paper.     Dec.  4. 

XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Application. 

26,415.  Noerdlinger  and  Noerdlinger.  Preparation  of 
pure  lactic  acid.     [Ger.  Appl.,  Dec.  1,  1906.]*     Nov.  29. 

Complete  Specifications  Accepted. 

13,383  (1907).  Scheitlin.  Production    of    1-phenyl- 

2.3-diniethyl-4-diinethylaminopyrazolone.     Dec.  4. 

19,576  (1907).  Askenasy  and  Mugdan.  Manufacture 
of  dichloroethylene  from  symmetrical  tetrachloroethane. 
Nov.  27. 


XXL— PHOTOGRAPHIC  MATERIALS   AND 

PROCESSES. 

Application. 

26,445.  Roth.  Photographic  or  blue  print  paper.* 
Nov.  29. 

Complete  Specifications  Accepted. 

26,503  (1906).  Lederer.  Emulsions  for  photographic 
purposes  and  paper,  films,  and  plates  made  with  the  same. 
Nov.  27. 

993.  (1907).  Schwartz.  Preparation  of  paper  for 
photographic  purposes.     Nov.  27. 

XXII.— EXPLOSIVES,    MATCHES,    &c. 

Applications,  j 

19,565a.  Schultze.  Manufacture  of  safety  explosives 
from  the  nitro-compounds  of  solvent  naphtha.*     Nov.  21. 

26,261.  Winand.  Manufacture  of  explosives.  [Ger. 
Appl.,  Dec.  6,  1906.]*     Nov.  27. 
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Official  Notices. 


At  a  meeting  of  the  Council  held  on  December  231(1, 
1907,  the  President  in  the  Chair,  it  was  resolved  : — 
That  the  Council  of  the  Society  of  Chemical  Industry 
place  on  record  their  profound  sense  of  the  grievous 
loss  which  the  Society  has  sustained  by  the  death  of 
Mr.  Samuel  Hall,  who  had  been  its  Honorary  Treasurer 
since  the  year  1898,  and  their  high  appreciation  of 
the  immeasurable  services  rendered  by  him  to  the 
Society  which  he  assisted  to  found,  and  to  whose  affairs 
he  loyally,  liberally,  and  successfully  devoted  the 
energies  of  his  later  life. 

That  the  President  convey  the  above  resolution  to 
Mr.  Hall's  family,  and  express  to  them  the  heart- 
felt sympathy  of  the  Council  in  their  affliction. 


SUBSCRIPTIONS.- 


I.MPOBTA2JT  Notice. 

In  consequence  of  the  death  of  ilr.  Samuel  Hall,  Hon. 
Treasurer  of  the  Society,  Members  are  requested  to  make 
all  cheques  and  Postal  Orders  payable  to  the  "  Society 
of  Chemical  Industry,"  which  may  then  be  forwarded  to 
the  Hon.  Acting  Treasurer,  East  London  Soap  Works, 
Bow,  E. 


Canadian  Section. 


Meeting  held  in  Toronto  on  Thursday,  Oct.  2ith,  1907. 


PBOF.    TV.    HODGSON    ELLIS    DT   THE    CHAIR. 


THE  LATE  Mr.  THOS.  MACFARLANE. 
The  following  resolution  was  passed,  and  ordered  to 
be  sent  for  insertion  in  the  Journal : — "  That  the  members 
of  the  Section  have  heard  with  deep  regret  of  the  death 
of  their  esteemed  colleague  and  past  Vice-Chairman, 
Thomas  Macfarlane  of  Ottawa,  and  take  this  opportunity 
of  expressing  their  sense  of  the  loss  which  the  Section 
has  thereby  sustained." 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday, 
Dec.  2,  1907. 


MR.    E.    J.    FKISWELL   LNT    THE    CHAIR- 

THE  ESTIMATION   OF   NAl^HTHALENE  IN  COAL 
GAS  AND  IN  SPENT  OXIDE  OF  IRON. 

BY    C.    J.    DICKENSON  OAIR. 

In  the  discussion  on  a  former  paper  (thi.s  Journal,  1905, 
1279),  on  the  subject  of  estimating  naphthalene  in  coal 
gas,  it  was  brought  to  the  author's  notice  that  it  was  a 
disadvantage  for  the  method  there  suggested  to  be  solely 
a  gravimetric  one,  and  on  consideration  this  ajJi^arcd 
to  be  undoubtedly  the  case.  It  was  to  remedy  this  defect 
•that  the  following  exixjriments  were  made  and  the  acetic 


acid  method  so  modified,  as  to  be  available  either  gravi- 
metrically  or  volumetrically.  The  amount  of  acetic  acid, 
sp.  gr.  1-044,  used  in  the  test  should  not  be  too  great,  But 
should  be  varied  in  quantity  according  to  the  quality  of 
the  gas  a.s  regards  naphthalene.  The  following  table  may 
be  found  useful  in  this  connection : — 

Cms.  of  naphthalene  (approx.),    Co.  of  acetic  acid  to  be  used  or 
per  100  cu.  ft.  of  gas.  c.c.  of  picric  acid  in  reprecipi- 

tation  test. 
5  to  15  200 

15  to  60  400 

60  to  80  450 

80  and  above  500  and  above. 

The   volume   of  acetic   acid   to   be   used  having   been 
determined,   this   quantity  is   poured  into  two  Dreschel 
bottles  of  suitable  size.     These  are  closely  connected  with 
rubber    tubing,    together    with    another    Dreschel    bottle 
containing  150  c.c.  of  strong  picric  acid  solution,  to  act 
as  a  catch.     A  measured  quantity  of  the  gas,  not  more 
than  10  cu.   ft.   usually,   is  now  passed  through,  at  the 
rate  of  about  0-75  cu.  ft.  per  hour.     If  the  gas  is  impure, 
as  regards  ammonia,  use  is  made  of  concentrated  oxalic 
acid  solution,   placed  in  a  Woulff's   bottle,   immediately 
in  front  of  the  acetic  acid  bottles.     After  the  requisite 
volume  of  gas  has  been  passed,  the  three  bottles  are  dis- 
connected, and  their  contents  mi.xed  with  about  oOO  c.c. 
of  strong  picric  acid  solution.     The  fla.sk  is  well  agitated 
and  allowed  to  stand  five  minutes,  or  if  there  is  very  little 
naphthalene   in  the   gas   or  only  a  few  feet  have   been 
registered,  it  is  advisable  to  let  the  liquid  stand  \  hour  or 
more.     I'ure  naphthalene  picrate  separates  out  in  large 
flocculent  masses  and  is  filtered  off.     If  the  test  is  to  be 
a  gravimetric  one,  the  naphthalene  picrate  is  dried  and 
weighed,  but  if  not,  the  following  procedure  Ls  followed  :  — 
The  precipitate  is  washed  with  300  to  500  c.c.  of  dilute 
picric    acid   solution   (not   weaker   than   AV40   strength) 
to  free  the  precipitate  entirely  from  acetic  acid,  which  would 
otherwise  render  the  test  inaccurate.     Picric  acid  solution 
was  found  to  be  the  only  reagent  that  would  do  this, 
without    decomposing    or    dissolving    the     naphthalene 
picrate.     It  was  also  found  that  a  comparatively  slight 
washing  sufficed  for  the  bulkiest  precipitate.     This  was 
proved  by  using  standardised  picric  acid  solution  a.s  the 
washing  medium.     After  300  c.c.  had  been  used  a  jMjrtion 
titrated  with  .^'/10  sodium  hydroxide  solution  was  found 
to  be  of  exactly  the  same  strength  on  leaving  the  filter 
funnel  as  it  was  before  Ijeing  used.     This  result  practically 
coincided  with  the  loss  of  the  acetic  acid  smell.     After  the 
washing  process,  the  precipitate  is  thoroughly  drained  on 
a  filter  pump,  and  wa.shed  into  a  beaker  with  a  small 
quantity  of  cold  distilled  water  :    180  c.c.  of  distilled  water 
are  then  added,  together  with  10  to  25  c.c.  of  A'/IO  sodium 
hydroxide  solution.     The  mixture  is  then  boiled  for  5  or 
10  minutes  with  occasional  stirring,  with  the  result  tiiat 
the  naphthalene  is  quantitatively  liberated,  sodium  jiicrato 
being  formed.     If,  on  testing  with  lacmoid  indicator  the 
solution  shews  no  green  coloration.  nu)re  sodium  hydroxide 
solution  should    be  added,  and    the    li(iuitl   again    boiiecl. 
The  liquid  is  finally  transferred  while  hot  to  a  jMinelain 
basin  and  .\/2Q  j)icric  acid  solution  added  in  excess,  us 
shown  by  the  lacmoid  indicator    becoming  yel]»)w-brown 
in  colour.     The  liquid  is  again  titrated  with  A'/ 10  sodium 
hydroxide  solution  till  the  olive-green  tint  again  luconie.s 
permanent.     The    total    volume    of    sodium     livdroxido 
solution  used  is  noted,  and  the  equivalent  of  «lic  jticrio 
acid  solution  u.scd.  deducted  from  it  ;    the  dilferenco  will 
be    the    volume    of   smlium    hy<lroxido   solution    actuallv 
required  to  decomposo  the  nnjiiithaiine  ju'crate.     .As  each 
c.c.   of  ..\710  soilium  hydroxide  solution  oorrtsixtmls   to 
0-0128  grm.  or  0-197  grain  of  naphthalene,  the  n>.sult  in 
grains   per  100  cubic  feet  of  gas  is  readily  found.     This 
method  of  estimating  naphthalene  in  coal  ga.s  it  cxcced- 
inglv  rapid  and  easy  of  execution,  the  whole  determination 
after  the  bottles  were  disconnected  being  tinibhcd  in  losa 
than  an  hour ;    the  results  arc  at  the  siune  time  necurato. 
Experiments  were    made  to  jirove    this  in  the  following 
manner.     A  quantity  of  naphthalene  crj-stals  was  in»crt<*d 


1264  SCHIDROWrrZ  &   KAYE— NOTE  ON  INFLUENCE  OF  FORMALDEHYDE,   &c.       [Pec.  31. 1907. 


into  •  small  U  t^^  "^^^^  gl*ss  stoppers,  and  the  whole 
wwighod.     The  Thfschcl  bottles  containing  acetic  acid  and 

Sjoric  acid  were  closely  connected  up,  and  a  current  of 
ry  air  drawTi  through  the  apparatus.  After  a  few  hours 
the  air  current  was  stopixnl  and  the  U-t"he  again  weighed. 
the  loss  of  weight  corresponding  to  the  naphtluvlcne  passed 
into  the  bottles.  The  same  process  was  gone  through 
wfth  the  acetic  acid,  and  the  quantity  of  naphthalene 
found  thus  was  compared  with  that  found  by  actual 
weighing.     The  results  were  a*  follows  : — 

Weight  of  naphthalene  Weight  of  naphthalene 

u.«ed.  erains.  found,  grains. 


0:^00 

0^750 
0-250 


0-492 
0-748 
0-252 


showing  that  the  method  is  remarkably  accurate. 

Comparative  exiieriments  were  also  made  against 
Colman  and  Smith's  method  and  the  results  corresponded 
very  closely.  While  engaged  in  making  the  above 
experiments,  another  method  was  devised  by  the  author 
for  determination  of  naphthalene.  This  method, 
called  the  "  rcprecipitation  method,"  is  commenced  in 
a  similar  manner  to  Colman  and  Smith's  well-kno'mi  test, 
that  is  to  >ay,  only  picric  acid  is  used,  but  instead  of  heating 
the  precipitate  and  jiicric  acid  solution  in  vacuo,  cooling, 
etc..  etc.,  the  precipitate,  consisting  of  naphthalene,  and 
naphthalene  picrate,  is  filtered  and  washed  into  a  flask 
with  the  smallest  possible  quantity  of  strong  picric  acid 
eolution.  Absolute  alcohol  or  denatured  alcohol,  which 
does  not  form  a  precipitate  with  picric  acid,  is  now  added 
in  sufficient  quantity  (.50  to  100  c.c.  usually)  to  dissolve 
the  precipitate,  a  clear  yellow  solution  remaining.  About 
300  c.c.  of  concentrated  picric  acid  soltition  are  now  added 
and  the  whole  well  agitated.  Pure  naphthalene  picrate 
at  once  separates  and  is  filtered  off.  The  same  procedure 
of  decomposition,  etc.,  is  now  gone  through  with  the 
naphthalene  picrate  as  in  the  acetic  acid  method,  with 
the  exception  that  the  picrate  does  not  need  to  be  washed 
with  picric  acid  solution  before  being  decomposed  with 
boiling  sodium  hydroxide.  This  method  is  very  rapidly 
and  easily  carried  through,  less  than  45  minutes  being 
sufficient  to  finish  it  after  the  gas  is  shut  off.  Experiments 
of  a  similar  kind  to  those  made  to  test  the  acetic  acid 
method  were  carried  out  to  test  the  "  reprecipitation 
method,"  and  the  results  were  as  follows  : — 

Weiglit  of  naphthalene  found. 


Weight  of  naphthalene  used. 

mins. 

0-250 

0-400 

»»-760 

0-570 


grams. 
0-252 
0-394 
0-748 
0-571 


■bowing  the  extreme  accuracy  of  the  method. 

"Rie  reprecipitation  method  can  also  be  modified  to 
wtimate  naphthalene  in  spent  o.xide  of  iron  as  follows :  — 
Ten  Knns.  of  the  undried  oxide,  roughly  pulverised,  are 
placed  in  a  nmall  fla.sk  together  with  100  c.c.  of  80  per 
cent  ahohr>I.  The  flask  Ls  corked,  agitated,  and  allowed 
to  atAnd  three  or  more  hours,  after  which  the  whole  of 
the  nijihthalfw;  will  be  dLssolved  out  of  the  oxide.  The 
liquifi  ii  now  filtered  into  a  larger  fla.sk  and  the  filter 
paper  warthccl  once  or  twice  with  dilute  alcohol.  300  c.c. 
of  strong  jii'-ri-  a*  id  hoiution  are  added,  the  flask 
well  a^iit-itf-d  and  allowed  to  htand  a  hhort  time. 
The  naphthalrne  picrato  which  Hef>aratcs  out  is  treated 
in  th«;  ftam<-  way  an  that  obtained  in  the  reprecipitation 
method.  The  method  may  be  relied  upon  a.s  being 
accurate  to  within  one  per  cent. 

DtSCCSSION. 

•'-     "  '■    ''■'■■"^    -■•'\  ],<;  wixH  glad  that  the  author 

1  tormf-r  prcKx-H.s  ho  as  to  make 

>'  .  rfdJ-tric.     There  wa.H  no  doubt 

tr  |n..fi*t«j  could   Ijo  titrated   in   the   way 

''■  '■  ««w  no  rt'jnv>n  why  it  should  not  give 

*';  ''        '"■  '■     '■■'    I  i/ictliodH  in  uw^. 

' ''  n;^  to  know  that  a 

*"  1.    ..••■>  always  a  trouble 

•'  .thould  be  studied   by  gas  manu- 

''  nd  that  their  own  cnemists  were  | 
dev!«m;<  ii^U.^1.-.  of  .^nalyxis  which  would  enable  them  i 
tn  d»-t^t  and   thti«  to  ^irt-vr-nt  the  trouble  arising  from   ! 


naphthalene.  This  was  a  very  satisfactory  state  of  affairs 
and  better  than  having  restrictions  placed  upon  them  by 
the  Legislature. 

Mr.  Gair  said,  in  reply,  that  in  all  naphthalene  tests 
there  was  a  Htllo  difficulty  owing  to  the  fact  that  naphtha- 
lene when  brought  into  a  cooler  atmosphere  readily  con- 
densed and  some  of  it  was  always  to  be  found  in  the  leading 
tube  of  the  apparatus.  That  naphthalene  could  not  be 
neglected,  as  it  was  jiart  of  the  actual  naphthalene  to  be 
estimated  in  the  gas.  The  best  way  to  deal  with  that 
was  to  wash  the  tubes  out  with  a  little  alcohol,  and  add  it 
to  the  acetic  acid  or  picric  acid  of  the  test  as  the  case 
might  be.  He  recommended  Schleicher  and  Schull's 
15  cm.  No.  575  filter  papers  for  these  tests,  or,  if  they 
could  not  be  obtained,  their  No.  597  were  convenient 
substitutes.  He  had  made  experiments  with  indicators 
other  than  lac  moid,  though  lac  moid  was  an  excellent  one 
to  use.  Methyl  orange  was  usable  but  gave  rather  an 
indistinct  end  reaction.  Phenolphthalrin,  on  the  other 
hand,  gave  good  results  practically  identical  with  lacmoid  ; 
care  should,  however,  be  taken  that  all  solutions  titrated 
with  this  indicator  have  previously  been  boiled  to  expel 
carbon  dioxide.  If  instead  of  titrating  the  whole  of  the 
solution  obtained  in  the  tests,  it  were  divided  into  two 
parts  and  each  titrated  separately,  the  absolute  accuracy 
of  98-5  per  cent,  to  which  he  had  referred  in  his  paper 
was  by  no  means  difficult  to  obtain. 

NOTE  ON  THE  INFLUENCE  OF  FORMALDEHYDE 
ON  THE  PROPERTIES  OF  THE  LATEX  OF 
FUNTVMIA    ELASTICA. 

BY    PHIUP    SCHIDEOWITZ,    PH.D.,    AND    FEEDEEICK    KAYE, 
A.R.C.S. 

In  a  recent  paper  (India-Rubber  J.,  Sept.  23,  1907  ; 
this  J.,  1907,  1152)  on  "The  influence  of  the  method  of 
coagulation  on  the  physical  and  chemical  properties  of 
Funtumia  elastica,"  we  alluded  to  the  fact  that  a  sample  of 
Fu)dtimia  latex  to  which  formaldehyde  had  been  added  had 
coagulated  in  transit,  the  effect  of  the  addition  of  the 
formaldehyde  thus  being  exactly  the  reverse  of  that 
obtained  in  the  case  of  lievea,  where,  as  is  well  known, 
formaldehyde  acts  as  an  anti-coagulant.  The  properties 
of  the  rubber  thus  coagulated  by  natural  means  in  the 
presence  of  formaldehyde  appear  to  be  of  a  sufficient 
interest  to  warrant  the  present  brief  communication. 
The  latex  from  which  this  specimen  of  rubber  was  obtained 
was  from  mature  trees  in  the  Mabira  Forest  (Uganda), 
during  the  dry  hot  weather  of  last  February.  The 
quantity  of  formaldehyde  added  was  roughly  0-8  per  cent. 
(2  ]jer  cent,  of  a  40  per  cent,  solution).  On  arrival  in 
England  practically  the  whole  of  the  latex  had  coagu- 
lated. A  portion  of  the  moist  coagulum  was  pressed 
into  block  form,  and  the  remainder  was  rolled  into  sheets 
of  uniform  thickness.  The  latter  after  a  short  drying 
in  the  desiccator  contained :— Moisture,  23-4  per  cent.  ; 
resin,  6-71  per  cent,  (resin  referred  to  dry  substance  = 
8-70  per  cent.).  The  sample  was  then  further  dried  until 
it  was  practically  transparent.  The  main  ])hy8ical  charac- 
teristics of  the  specimen  were  then  found  to  be  as  follows: — 
Elongation  (at  break),  6-4  (original  length  =  1);  breaking 
strain  per  sq.  mm.  cross  section  in  grms.,  264  ;  permanent 
elongation*  (resiliency),  100  per  cent.  After  further 
drying  for  several  months  the  figures  obtained  were, 
elongation,  7-5 ;  breaking  strain,  570.  The  points  of 
interest  in  connection  with  this  sample  are  (a)  the  fact 
that  coagulation  in  the  presence  of  formaldehyde  by 
natural  means  appears  to  increase  the  quantity  of  resin  in 
the  rubber,  inasmuch  as  Funtumia,  when  coagulated  by 
other  ajjpropriate  mean.i,  need  not  contain  more  than  6-6 
to  7-5  per  cent,  of  resin  (referred  to  dry  substance),  and 
(h)  the  extreme  toughness  of  the  rubber.  Collating  the 
results  of  the  ])hysical  tests  we  come  to  the  conclusion 
that  formaldehyde  increases  strength  (i.e.,  toughness,  or 
breaking  strain),  but  decreases  elasticity  and  resiliency. 
The  extreme  toughness  of  the  material  is,  wo  think, 
highly  interesting,  and  it  is  possible  that  the  observation 

*  The  residual  elongation  (after  breaking)  after  a  period  ol 
24  hour*'  reat. 
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may  be  of  practical  importance,  inasmuch  as  for  some 
purposes  great  strength  combined  with  moderate  elasticity 
may  be  preferable  to  normal  strength  and  high  elasticity.* 
We  have  some  reason  to  think  that  it  may  in  the  future 
be  found  possible  and  desirable  to  prepare  different 
qualities  of  rubber  from  the  same  latex  by  diflerent  methods 
of  coagulation,  according  to  the  purpose  for  which  the 
rubber  is  ultimately  intended. 

We  have  to  thank  the  Mabira  Forest  Co.,  Ltd.,  of 
Uganda,  and  Dr.  Christy  for  kindly  supplying  us  with 
the  latex  for  this  experiment. 

Discussion. 

The  Chairman  said  it  was  very  remarkable  that  different 
rubbers  behaved  in  different  ways  towards  coagulants, 
and  that  the  results  should  vary  so  much  as  they  did. 

Mr.  W.  F.  Rei  .  asked  if  the  author  had  tried  the  action 
of  vulcanisation  on  this  rubber.  It  seemed  to  him  almost 
that  he  (the  author)  had  found  a  new  method  of  vulcanising 
rubber  which  would  be  of  importance  if  it  could  be  carried 
out  on  the  large  scale.  He  understood  the  process  had 
hitherto  been  worked  with  the  juice  alone.  Of  course 
it  would  not  be  possible  to  make  tjTes  in  that  way  ;  the 
rubber  must  be  in  such  a  form  that  it  could  be  manipulated 
by  the  ordinary  processes  and  machinery,  but  if  the 
process  added  to  the  toughness  of  rubber  it  would  be 
valuable  in  certain  industries.  It  was  difficult  to  get 
indiarubber  manufacturers  to  introduce  new  processes, 
but  if  it  could  be  utilised  in  the  same  way  as  ordinary 
rubber  after  treatment  with  the  formaldehyde  it  would 
be  a  discovery  of  importance. 

Dr.  S.  RiiiEAL  said  that  as  a  rule  the  coagulant  used 
for  plantation  rubber  was  the  smoke  from  green  wood, 
which  contained  formaldehyde  in  varying  amounts.  The 
value  of  a  rubber  depended  on  its  quality  after  vulcanisa- 
tion, and  it  would  have  been  interesting  to  see  whether 
the  rubber  which  had  been  coagulated  by  a  known  amount 
of  formaldehyde  vulcanised  in  the  same  way  as  rubber 
which  had  been  coagulated  by  smoke  alone.  In  other 
cases  acids  like  acetic  acid  were  used  for  coagulation,  and 
those  rubbers  would  be  lighter  in  colour  in  which  no  iron 
vessels  were  brought  in  contact  with  the  acid,  but  he  did 
not  know  before  on  what  the  colour  depended,  and  the 
enzyme  action  suggested  by  the  author  was  novel.  If  it 
■were  as  described,  it  would  be  a  very  easy  way  of  getting 
light-coloured  rubber. 

Dr.  J.  N.  GoLDSsnTH  enquii-ed  whether  it  was  to  be 
inferred  that  formaldehyde  would  polymerise  the  terpcnes 
of  the  latex.  When  formaldehyde  and  terpenes  were 
heated  in  a  sealed  tube  to  about  130°  C.  for  a  number  of 
hours,  a  reaction  occurred  with  the  formation  of  bodies 
which  were-  not  much  like  rubber,  viz.,  the  liquid  con- 
densation products  of  the  terpenes  with  formaldehyde. 

Dr.  J.  Lewkowitsch  asked  what  was  the  chemical 
action  of  the  formaldehyde  in  this  process,  and  if  it  really 
helped  on  the  process  of  polymerisation. 

Mr.  Herbert  Wright  said  the  physical  properties  of 
raw  rubber  differed  greatly  according  to  the  botanical 
origin  and  the  method  used  in  coagulating  or  curing  the 
samples.  At  the  present  time,  although  the  physical 
properties  were  so  variable,  there  was  very  little  in  the 
chemical  sense  to  indicate  to  what  those  differences  were 
really  due.  They  could  say  that  there  were  differences 
in  the  raw  material  according  to  the  mechanical  processes 
to  which  the  fresh  rubber  had  been  subjected,  but  they 
were  only  just  beginning  to  learn  something  regarding 
the  effect  of  different  chemical  coagulants  on  the  final 
product.  It  had  been  suggested  that  they  could  not  in 
any  way  hope  to  benefit  the  industry  by  improving  the 
raw  product  on  the  plantation,  his  point  being  that  the 
value  of  the  rubber  deiicnded  mainly  on  the  result  after 
vulcanisation.  The  proiicrties  of  the  vulcanised  article 
should  be  kept  in  view,  but,  speaking  on  behalf  of  the 
planting  community,  they  were  bound  to  adopt  those 
methods  which  would  imp'art  the  best  physical  pro]x;rties 
to  the  raw  material  which  they  turned  out.  The  growers 
were  concerned  with  selling  the  raw  rubber  and  not  the 

•  For  instance,  in  the  ease  of  rubber  intended  for  the  covers  of 
motor  tyres. 


vulcanised   products  ;     in   fact  much   plantation  rubber 
was  never  used  in  the  vulcanised  form. 

Mr.  J.  F.  Eriggs  asked  if  formaldehyde  could  be 
detected  in  the  products,  by  distilling  with  dilute  sulphuric 
acid,  as  was  the  case  when  gelatin  or  cellulose  was 
hardened  by  formalin.  If  the  latter  products  were  dis- 
tilled with  dilute  sulphuric  acid,  traces  could  always  be 
obtained,  and  sometimes  large  quantities  of  formaldehyde 
distilled  over. 

The  Chairman  said  there  were  several  points  of  interest 
arising  out  of  the  paper.  It  appeared  to  him  that  the 
action  of  formaldehyde  on  the  hydrocarbons  of  the 
CioHjg  series  was  rather  different  to  the  action  of  form- 
aldehyde on  the  latex.  It  might  well  be  in  that  case  that 
something  might  happen  when  the  latex  was  treated, 
which  did  not  happen  when  the  hydrocarbon  alone  was 
treated.  Professor  Armstrong  had  pointed  out  that 
formaldehyde  was  a  probable  intermediate  product  in 
certain  forms  of  combustion,  and  Dr.  Kideal  had  asserted 
the  presence  of  formaldehyde  in  smoke.  They  would  like 
more  definite  information  from  Dr.  Kideal  on  this  point. 

Dr.  ScHiDROWiTZ  said  he  quite  agreed  with  the  Chair- 
man that  when  dealing  with  the  latex,  one  was  not  dealing 
with  pure  hydrocarbons.  There  were  very  many  other 
substances  present  in  the  rubber  latex  which  might  affect 
the  result.  He  had  been  asked  as  to  the  effect  of  vulcanisa- 
tion on  the  rubber  produced  in  different  manners,  and  it 
had  been  rather  suggested  that  the  vulcanised  article  was 
of  most  importance.  Those  questions  were  partly 
answered  by  5lr.  Wright.  So  far,  he  thought,  they  had 
not  progressed  sufficiently  in  laboratory  methods  to  be 
able  to  correlate  the  results  obtained  on  vulcanised 
specimens  with  the  properties  of  the  crude  rubber  in  a 
standard  manner.  There  had  been  a  discussion  on  this 
matter  already,  and  he  believed  that  the  general  opinion 
with  regard  to  estimating  the  quality  of  the  crude  product 
by  vulcanising  it,  was  that  it  weis  not  at  present  practical 
as  an  ordinary  commercial  test,  but  apparently  there  were 
a  few  who  held  that  view,  and  therefore  he  would  deal 
with  it  further.  When  a  sample  of  rubber  was  bought 
by  a  broker  or  merchant,  and  he  wanted  an  opinion  on  it, 
he  could  not  be  asked  to  wait  whilst  the  chemist  washed 
and  dried  th.;  rubber  and  then  carried  out  a  piece  of 
research  work  concerning  the  most  favourable  conditions 
of  mixing  and  vulcanising,  particularly  as  every  rubber 
differed  in  this  regard.  Such  research  work  was  highly 
important  and  should  be  carried  out  in  regard  to  all  the 
new  rubbers  certainly,  and  also  in  regard  to  many  of  the 
well  known  varieties,  but  it  was  not  practicable  at  present 
as  an  everyday  commercial  test.  He  preferred  to  apply 
the  physical  tests  to  the  crude  article  at  present,  and  in 
the  majority  of  cases  he  found  no  insuperable  difficulty 
in  this  regard.  It  was  desirable  to  apply  the  chemical 
tests  after  washing  the  rubber.  With  a  view  to  ascertain- 
ing "  loss  on  washing,"  and  the  condition  of  the  rubber 
after  washing  in  a  manner  comparable  to  that  obtaining 
at  the  works  he  had  found  it  necessarj',  in  his  laboratory, 
to  make  use  of  small  scale  works  plant,  as,  in  his  experi- 
ence, ordinary  laboratory  apparatus  was  not  satisfactory. 
He  feared  that  many  results  which  had  been  published 
were  of  little  value  if,  as  seemed  apparent  in  many  cases, 
they  had  been  carried  out  with  the  ordinary  plant  of  the 
laboratory.  He  had  not  tried  the  exi)eriuient  mentioned 
by  Mr.  Briggs. 


NIAJI    FAT. 

BY    DR.    J.    LEWKO\VITSCH. 

The  note  on  the  "  analysis  of  the  fat  from  IjOphira 
alata  seeds  "  by  E.  S.  Edie  (this  J.,  1907,  1148)  gives  me 
an  opportunity  of  placing  on  record  the  results  of  an 
examination  of  the  same  fat,  carried  out  over  a  year 
ago  in  my  laboratory.  Owing  to  unforeseen  cinum- 
stanccs,  tlie  publication  of  this  note  clsowhero  has  been 
delayed. 

Through  the  kindness  of  Professor  W.  R.  Dunstan. 
I  received  a  considerable  quantity  of  the  fruits  of  hiphira 
alata.  Banks,  a  tree  indigenous  to  Scnepainbia.  Sierra 
liPone.  and  the  Egyptian  Soudan.     (Excellent  illustrntions 
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Me  published  by  Drabble,  in  tbe  Quarterly  Journal  of 
the  Livor{K>ol  Universitv  Institute  of  Comnieicial  Research 
in  the  Tropics,  Sept.,  IWT.  2.  [o].  12:..) 

The  fruits  had  l>een  collected  in  Sierra  Leone.  They 
coa.-L-<ted  of  61-5  ]k^t  cent,  of  kernels  and  SS-o  per  cent. 
of  husks.  On  extracting  the  kernels  with  ether  there 
was  obtained,  together  with  the  fat,  a  black  resinous 
inae«.  which  separates  out  from  the  oil  on  evaporating 
off  the  ether.  This  black  resinous  matter  amounted 
to  OS  per  cent,  of  the  weight  of  the  kernels.  The  fat 
freed  from  the  black  resinous  matter  forms  41 -lO  per  cent. 
of  the  kernels  ;  hence  the  whole  seeds  yield  19'1S  per 
cent.  The  fat  represents  at  tiie  ordinary  temjierature  a 
soft  buttery  mass  melting  at  24°  C.  In  West  Africa  this 
fat  is  known  as  "  Xiam  fat  "  or  "  Meni  oil."  I  propose 
to  adojit  the  name  Xiam  fat. 

Together  with  the  seeds  I  also  received  a  sample  of 
the  Niam  fat  itself  as  prepared  by  natives  in  the  Egyptian 
Soudan.  The  following  characteristics  were  determined 
in  the  two  specimens  : — 


Fat  extracted 
from  kernels. 


Specific  gravitv  at  40*  C. 

(wat«r  at  .lO'sl)    ;  0-9105 

Add  value 18-54 

SaponiflratioD  value    193-6 

Uii«ap<:>niflable  matter    . . .        1-49  per  cent. 

Iodine  value 68-4 

Mean  molecular  weight  of 

the  fatty  acids 

8olidi(}-ini;    p«>int    of    the 

fattr  adds  (Uter  test)    . 


Fat  prepared 
by  natives. 


0-9063 
5-78 
190-1 
1-38  per  cent. 
78-12 

283-7 

42-5°  C. 


The  fat  has  an  unpleasant  taste,  which  seems  to  be 
due  to  a  small  quantity  of  dissolved  resinous  matter. 
It  is  used  by  the  natives  for  culinary  purposes  and  as  a 
hair  oO.* 


*  Cf.    Schweintartb.    Botan.    Ergeb.    der    ersten    Niam-Niam 
KciM. 


Nottingham  Section. 

Meeting  held  at  Sattingham  on  Wednesday,  Oct.   30,  190^ 

MB.    J.    M-    C.    PATOJf   IN   THE   CHAIB. 


SHEEP   DIPS. 

BY   O.    QUIBEIX. 

The  Board  of  Agriculture  of  Great  Britain  recently 
conducted  a  Herien  of  exfjeriments  on  the  Dipping  of 
Sheep  with  variouH  preparations  ;  it  also  held  an  enquiry, 
during  the  course  of  which  a  large  number  of  witnesses 
were  exatnmed,  and  as  a  result  of  the  report  of  the  Com- 
mittee, the  riovemment  have  passed  an  Act  by  which 
d  '  '  ilnory. 

to  for  killing  parasites  and  for 
V  -  The    parasites    of   sheep    which 

chietiy  ronrfm  us  are  the  "  scab  a<.arus  "  {J'mrojjtes 
c»mm./ni»i.  thf  \:tr\  { Milophagun  ovinuji),  the  tick  {Ixodes 
»■;  •"'    {LucUia),    and    the    red    louse 

'  /  I 'dun).     The  parasite  which  causes 

*^  "d  the  mwt  hcrious  trouble  is  the 

'portant  that  the  farmer  should 
rr  ,      •   'i^'  infested  with  this  pest,  as  the 

value  of  he*  Jlfjck  m  very  largely  reduced  thereby  both 
from  th*'  WK,!  nnd  mutton  point  of  view.  With  favourable 
comlit  oistnre  and  temynrature,  scab  is  readily 

f^oxiM::  a  Jlonk  and  the  pasture  fxcujiiofl   by 

of  danger  inr  a 


tK 


kr. 


~    1 1)  owing  to  the  fact 

'•■'      hecp  cauhc  a  con- 

•  n   a<-(;oiii]janii-d  with   the  formation  of 

drica  into  a  hard  incrustation  which  is 

'immr/nly  known  in  this  country  as  the 
■J  -o«  not  Ulong  U)  the  tick  family  at  all. 


but  is  a  wingless  fly,  which  in  the  fleece  of  the  sheep  causes 
luuch  irritation.  The  sheep  do  not  thrive  ;  they  become 
emaciated  and  the  wool  is  much  reduced  both  in  quality 
and  quantity.  The  sheep  owing  to  this  pest  frequently 
becomes  "  cast." 

Lice. — There  is  only  one  variety  of  this  family  which  is 
found  on  sheep,  namely  the  red  louse.  The  irritation 
which  this  little  insect  sets  up  is  very  great.  It  irritates 
the  skin  which  excretes  a  substance  which  mats  the  wool, 
thus  rendering  it  unmarketable,  and  the  sheep  become 
depreciated  in  value  as  well. 

The  tick  proper  is  not  often  the  cause  of  serious  trouble 
in  England.  When  an  animal  is  attacked  the  trouble 
which  is  set  up  is  rather  serious,  as  it  burrows  underneath 
the  skin  and  remains  there  until  completely  gorged  with 
blood.  When  the  female  has  in  this  manner  obtained  a 
sufficient  "  fill,"  she  drops  off  and  lays  her  eggs  on  the 
pasture  ;  these  are  hatched  out  and  the  young  ticks 
re-infest  the  sheep.  The  trouble  caused  by  this  form  of 
life  is  very  great  in  South  America,  South  Africa  and 
Queensland.  It  also  conveys  many  diseases  to  which 
cattle  and  sheep  are  prone  in  much  the  same  manner  as 
the  mosquito  conveys  malaria. 

Thus  the  subject  of  sheep  parasites  is  one  of  great 
importance,  and  it  is  well  that  its  gravity  has  at  last  been 
recognised  by  the  Agricultural  Departments  of  most 
Governments  throughout  the  civilised  world.  In  Australia 
and  Xew  Zealand  not  only  were  very  stringent  measures 
enacted  but  they  were  strictly  carried  out,  and  as  a  result 
both  these  countries,  once  scab-ridden,  are  now  perfectly 
free  from  it,  and  have  been  so  for  several  years.  It  is  to 
be  hoped  that  with  the  co-operation  of  the  farmer  and 
those  interested  that  the  Board  of  Agriculture  of  Great 
Britain  will,  in  the  very  near  future,  be  able  also  to  report 
the  same  satisfactory  state  of  affairs  in  our  own  country. 

The  early  attempts  at  eradicating  Scab  usually  took 
the  form  of  anointing  the  affected  portions  of  the  body 
of  the  sheep  with  an  ointment  made  of  lard,  mercury  and 
its  salts  or  with  the  salts  of  copper  and  zinc,  but  by  far 
the  most  popular  preparation  was  "  mercurial  ointment," 
which  was  also  known  under  the  synonym  of  "  troopers' 
ointment."  This  consisted  of  16  parts  of  metallic  mercury, 
16  parts  of  lard,  and  1  part  of  suet.  This  ointment 
successfully  killed  off  the  acari  (in  the  affected  parts), 
but  a  great  drawback  in  connection  with  its  use  was  the 
fact  that  where  acari  had  migrated  to  other  parts  and  had 
not  set  up  irritation,  they  were  entirely  missed  ;  these 
ultimately  set  to  work,  and  fresh  scab  spots  would  be  found 
later  on,  but  in  addition  to  this  the  mercury  was  rapidly 
absorbed  through  the  skin  and  all  the  symptoms  of  mer- 
curial  poisoning  were  soon  set  up  after  the  inunction  ; 
thus  frequently  the  curing  caused  very  much  more  loss  than 
the  disease. 

Another  preparation  at  one  time  popular  was  copper 
oleate,  which  was  rubbed  in,  in  much  the  same  way  as 
the  mercury  compound  just  described,  but  it  was  subject 
to  the  same  disadvantages  as  troopers'  ointment.  It  was 
quite  possible  to  go  on  treating  isolated  portions  in  this 
manner  for  an  indefinite  period.  Then,  too,  the  other 
j>arasites  which  infested  the  sheep  were  not  in  any  way 
touched,  as  these  local  applications  did  not  reach  them  ; 
hence  the  necessity  for  the  total  immersion  or  dipping  of 
the  sheep  in  a  bath  containing  a  specific  which  would  kill 
off  the  whole  of  the  parasites  and  which  would  not  injure 
the  animal. 

Farmers  exist  who  did  not  believe  in  dipping  their 
sheep,  and  preferred  troojKjrs'  ointment,  as  they 
thought  that  a  proprietary  article  would  cost  too  much. 
However,  as  a  result  of  the  application  of  the  mercury 
compound  to  two  flocks  of  about  300  sheep,  in  one  case 
00  sheep  were  lost  and  in  the  other  80  sheep  during  the 
course  of  a  year.  After  using  carbolic  acid  dip  the  flocks 
were  entirely  cleared  of  scab  in  a  comparatively  short 
time  ancl  there  was  no  loss  of  animals. 

Arsenic  was  the  main  ingredient  in  some  of  the  earliest 
dijjs.  Home  of  these  wore  very  crude,  consisting  merely 
of  arscnious  acid  boiled  with  water,  to  which  was  added 
an  astringent  such  as  alum,  or  iron  or  zinc  sulphates. 
Little  of  the  arscnious  acid  was  however  dissolved,  it  being 
contained  in  the  bath  principally  as  a  sediment.  An 
attempt  was  made  to  distribute  it  evenly  in  the  bath  so 
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that  each  sheep  should  have  its  fair  proportion  of  it.  The 
concoction  killed  off  parasites  freely,  but  the  acid 
frequently  stripped  the  sheep  of  its  wool,  in  spite  of  the 
added  astringent.  Losses  too  occurred  owing  to  some 
of  the  mixture  being  drunk  by  the  sheep.  To  prevent  this, 
some  aloes  was  dissolved  in  the  bath  with  the  object  of 
colouring  it,  and  also  making  it  bitter.  The  following 
is  the  formula  which  is  published  in  Neumann's  "  Para° 
sites  "  of  an  arsenical  dip  which  was  popular  in  France 
in  1844 :— Arsenious  acid,  1,000  grms.  ;  sulphate  of  zinc, 
5,000  grms.  ;  aloes,  500  grms.  ;  water,  100  litres. 
Frequently  the  well-known  symptoms  of  arsenical  poison- 
ing were  set  up  in  addition  to  the  troubles  already  men- 
tioned, anremia  and  marasmus  being  the  cause  of  death. 
A  very  interesting  case  is  recorded  where  the  loss  of  sheep 
was  very  large  owing  to  the  substitution  of  sodium  sulphate 
for  the  zinc  sulphate.  Of  51  sheep  dipped,  49  died  in 
less  than  24  hours,  so  the  necessity  for  the  astringent  with 
a  crude  bath  such  as  this  is  amply  demonstrated? 

Hellebore  in  either  of  its  varieties  was  found  to  be 
sometimes  effective,  but  its  cost  was  too  high.  Moreover, 
if  the  root  was  ground,  the  powder  set  up  irritation  of  the 
mucous  surfaces  both  of  the  sheep  and  of  the  persons 
handling  it.  Tobacco,  too,  was  used  in  the  early  days, 
but  the  mixtures  were  very  crude  and  sometimes  failed 
to  kill  off  the  pest,  while  it  stained  the  wool  and  lowered 
its  market  value.  Sulphydrates  of  lime  and  potash  also 
came  early  into  use,  but,  though  they  killed  off  the  scab 
mite,  they  had  little  or  no  effect  upon  the  keds.  Then, 
too,  any  free  lime  present  made  the  wo;)l  fibre  very  brittle 
and  uneven,  while  sulphydrate  of  potash  had  very'raarked 
depilatory  properties. 

Lime  and  sulphur  Ls  an  undoubted  cure  for  scab,  though 
it  fails  to  kill  off  other  parasites.  The  Australian  Govern- 
ments, when  they  framed  their  regulations  for  the  eradica- 
tion of  scab,  all  advocated  its  use,  and  though  the  value 
of  Australian  wool  was  very  low  while  this  dip  was  in  use, 
the  Governments  were  quite  justified  in  their  action,  for 
it  completely  put  an  end  to  a  trouble  which  has  caused 
the  loss  of  millions  of  pounds  per  annum  to  squatters. 
The  New  Zealand  Government  also  did  the  same  thing, 
and  there  the  same  success  as  far  as  scab  was  concerned, 
was  obtained.  Since  scab  has  been  eradicated,  and  the 
low  price  of  wool  was  definitely  traced  to  the  use  of  lime 
and  sulphur,  the  flock-owners  in  Australasia  now  almost 
invariably  dip  in  either  an  arsenical  or  a  carbolic  pre- 
paration, either  of  which  is  effectiv^e  in  killing  off  all  forms 
of  life,  in  addition  to  stimulating  the  skin,  thus  inci'easing 
the  wool  value  of  the  sheep  and  also  the  mutton  value  of 
the  carcase.  The  Cape  Government  has  not  been  so 
successful,  but  a  large  proportion  of  sheep  in  the  Cape 
are  dipped  in  lime  and  sulphur,  and  it  is  interesting  to 
note  that  the  wools  from  this  Colonv  fetch  a  far  lower 
price  than  those  produced  in  the  countries  which  have 
given  up  its  use.  That  arsenical  and  carbolic  preparations 
are  quite  as  efficient  as  lime  and  sulphur,  has  been  amply 
demonstrated  by  the  report  of  the  Committee  appointed 
by  the  Board  of  Agriculture.  Their  conclusions  are  con- 
firmed by  my  own  experience  in  the  curing  of  scab,  and 
I  have  no  hesitation  in  saying  that  if  due  care  is  exercised 
in  the  use  of  these  dips,  scab  will  soon  cease  to  exist. 

Arsenical  dips  consist  of  the  alkali  salts  of  arsenious 
acid,  sulphides  of  arsenic,  and  free  sulphur,  together  with 
some  free  arsenious  acid.  The  efficiency  of  this  class  of 
preparation  as  a  parasiticide  is  admitted  everywhere,  and 
where  the  dip  is  well  manufactured  and  pr()))erly  blended 
its  value  as  a  wool  stimulant  is  also  recognised.  In  the 
modern  dip  the  use  of  astringents  is  not  called  for,  as  the 
caustic  action  of  the  arsenious  acid  in  the  earlier  pre- 
parations is  now  ab.sent.  In  addition  to  killing  off  the 
parasites  actually  present  on  the  animals  dipjxid,  the 
arsenic  precipitated  in  the  fleece  toirether  with  the  sulphides 
of  arsenic  and  sulphur,  acts  as  a  prophylactic  against 
re-infestation.  What  actually  happens  to  the  sulphur 
and  sulphides  of  arsenic  in  the  fleece  is  not  clear,  but  it  is 
evident  that  both  are  acted  on.  A  distinft  odour  is  given 
off  by  the  sheep  after  dipping,  indi'-ating  that  some 
chemical  action  Ls  taking  place.  Whether  the  emanation 
keeps  off  parasites  is  doubtful,  but  it  is  certain  that  any 
parasites  that  get  on  the  sheep  within  a  reasonable  time 
after  dipping  are   killed.     In  the  report  of  the  Depart- 


mental Committee  of  the  Board  of  Agriculture,  attention 
is  drawn  to  the  fact  that  the  pupae  of  keds  are  not  destroyed 
after  dipping  in  arsenic.  This,  too,  bears  out  my  own 
observations.  I  have  frequently  watched  these  "hatch 
out  and  have  found  the  keds  dead  in  24  to  48  hours  after 
they  have  left  the  shell.  An  arsenical  dip  kills  scab  mite 
in  from  5  to  20  hours.  Whether  its  eggs  are  killed  is 
doubtful,  but  if  the  dip  has  been  used  in  proper  strength, 
fresh  acari  are  not  always  found  on  the  sheep,  even  though 
those  eggs  take  from  12  to  15  days  to.  hatch  out.  One 
of  the  difficulties  which  we  have  to  contend  with  in  the 
curing  of  scab  is  that  the  scab  crust  is  not  always  pene- 
trated by  the  dip,  so  frequently  some  of  the  eggs  are 
protected  by  it ;  hence  it  Ls  imperative  for  perfect  safety 
to  re-dip  the  sheep  at  the  end  or  from  12  to  15  days,  when 
the  protected  eggs  will  have  hatched  out.  The  Board  of 
Agriculture,  however,  recommend  that  one  dipping  only 
is  necessary  for  the  curing  of  scab.  The  sheep  which 
were  experimented  on  by  the  Departmental  Committee 
were  inoculated  with  scab.  Their  condition  was  very 
high  and  the  weather  was  very  dry.  It  was  found  that 
the  scab  did  not  spread,  so  it  was  decided  that  the  necessary 
moisture  should  be  imparted  to  the  fleece  by  watering  the 
sheep  with  a  watering-can.  Even  then  the  scab  was  not  at 
all  virulent,  hence  the  test  could  not  be  considered  typical, 
i.e.,  where  scab  abounds  in  a  flock  it  is  usually  of  a  more 
virulent  type  than  that  which  obtained  in  the  experiment, 
and  more  protection  would  be  afforded  by  the  scab  crust 
to  the  acari  which  were  present.  I  have  had  some  exper- 
ience of  scab  in  dry  weather.  Some  sheep  which  had 
some  very  small  scab  spots  and  in  which  acari  were  found, 
were  watered  in  much  the  same  way  as  those  described 
in  the  report.  The  scab,  instead  of  spreading,  became 
gradually  less,  until  ultimately  the  whole  of  the  acari 
were  killed  off  by  the  watering.  The  condition  of  the 
sheep  was  finally  excellent,  though  when  I  first  saw  them 
they  were  in  a  low  condition.  This  exjieriment  runs 
almost  parallel  with  that  outlined  by  l*rof.  Winter,  hence 
I  venture  to  think  that  the  Board  should  re-consider  the 
matter  with  regard  to  second  dippings.  The  use  of  an 
arsenical  dip  is  much  appreciated  in  countries  where 
scab  abounds  owing  to  its  preventive  powers,  and  also 
where  the  tick  is  a  cause  of  trouble,  as  the  young  ticks 
which  have  been  hatched  out  in  the  pastures  are  killed  off 
as  soon  as  they  try  to  adapt  themselves  to  the  host. 

The  red  louse  and  any  maggots  which  may  l)e  on  the 
sheep  at  the  time  of  dipping  are  also  exterminated,  and 
it  is  important  to  note  that,  though  the  maggot  fly  may 
strike  a  sheep  some  time  after  dipping,  the  eggs  which  are 
deposited  either  do  not  hatch  out,  or  if  they  do,  the  maggot 
hatched  from  the  egg  is  killed  as  soon  as  it  is  developed. 

The  good  effect  of  an  arsenical  dip  upon  the  quality  of 
the  fleece  of  the  animal  is  amply  proved  by  the  high 
prices  which  are  obtained  for  the  wool.  Almost  invariably 
the  highest  priced  wools  are  those  that  have  been  dipped 
in  arsenical  and  carbolic  preparations. 

The  following  is  the  composition  of  a  typical  dip  of  the 
sulphur-arsenic  type  : — .Arsenic  trioxide,  2i'nO  per  cent.  ; 
alkali,  2-86  per  cent.  ;  moisture.  (i-TO  per  cent.  ;  sulphur. 
68-54  per  cent.  :  1  lb.  of  it  is  diluted  with  eleven  gallons 
of  water. 

Carbolic  acid  dips  were  also  found  by  the  Sheep  Dipping 
Committee  to  be  highly  effective  as  parasiticides,  but 
their  lasting  properties  are  very  small,  and  in  this  re.spect 
they  are  inferior  to  the  arsenical  dips.  Their  action  in 
killing  the  adult  parasite  is  very  rapid,  death  usually 
occurring  in  from  5  to  15  minutes.  The  pup;c  of  the 
keds  are  not  destroyed  by  it,  neither  are  the  eges  of 
sheep  scab  acari.  The  red  louse  is  rapidly  de.stroyed. 
as  also  are  any  ticks  and  maggots.  The  lack  of  preventive 
power  of  carbolic  dips  is  shown  by  the  fact  that  sheep 
dipped  in  them  have  frecjuently  been  fly-struck  within 
3  or  4  days  after  dipping,  and  the  maggots  developed  in 
quite  a  normal  manner. 

There  are  three  main  types  of  the  carbolic  dip  on  the 
market ;  the  first  typ«i  w  that  which  forms  a  rich  emulsion 
when  added  to  water.  In  additi(m  to  carbolic  acid  it 
contains  a  large  amount  of  hydrtxarbon  oils  and  Boap«. 
The  second  is  a  semi-solution  or  emulsion  containing  a 
smaller  amount  of  hvdrf>cartion  oils,  while  the  third 
variety  is  a  true  Bolutioo,  th«  oarbolio  or  crwylic  acid 
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being  made  soluble  by  the  addition  of  a  fairlr  large  amount 
of  soap.  The  first  tyjx>  has  been  widely  condemned, 
as  it  contains  a  coiii^viratively  small  amount  of  carbolic 
•cid  with  a  relatively  large  amount  of  neutral  hydro- 
eart>on  oils.  The  latter  are  said  to  have  little  power  as 
parasiticides,  but  the  Board  of  Agriculture  do  not  agree 
with  this  contention,  as  they  approve  of  a  dip  of  this  kind 
which  contains  far  less  carbolic  acid  than  they  insist 
upon  in  the  case  of  the  semi-emulsion  or  true  solution. 
Tne  amount  of  tar  acid  contained  in  the  bath  for  the 
eflfectively  killing  }«rasites  is  far  less  with  a  true  enuilsion 
than  is  the  case  with  the  other  ty^ies.  but  that  the  emulsion 
kills  far  more  quickly  and  effectively  is  I  believe  beyond 
doubt.  If  a  jiarasite  is  placed  under  the  microscope 
with  an  emulsion  it  will  be  seen  that  the  suspended 
globules  attach  themselves  to  the  organism,  killing  it 
very  rapidly  by  completely  surrounding  it  with  an  enve- 
lope of  the  insoluble  material  (of  course  containing  car- 
bolic acid  as  well  as  the  neutral  hydrocarbon  oils).  The 
action  of  solutions  of  carbolic  acid  must  naturally  be  very 
different  f  o  this,  as  the  poison  must  first  diah'se  through 
the  outer  walls  of  the  insect  before  coming  into  contact 
with  the  vital  f>arts,  hence  its  action  would  be  somewhat 
slower  than  is  the  case  with  the  emulsion.  In  addition 
to  this,  if  sheep  were  not  given  a  sufficiently  long  time 
in  the  bath,  such  dialysis,  which  is  apparently  necessary 
to  the  death  of  the  parasite,  would  not  take  place.  Early 
removal  of  the  sheep  from  the  bath  containing  an  emulsion 
would  not  apparently  be  a  serious  matter,  as  the  deposition 
of  the  active  constituents  would  have  efficiently  taken 
place  and  killed  the  pest  after  the  sheep  had  been  removed 
irom  the  dip.  Emulsifying  preparations  have  a  decided 
Btimulating  influence  upon  the  skin  of  the  animal,  causing 
»  much  finer  fleece  to  be  produced  both  as  to  quality  and 
quantity.  The  wool  grown  after  dipping  can  be  readily 
traced  on  examining  the  sheep  and  it  is  remarkable 
to  note  how  the  dips  stimulate  the  growth. 

The  preventive  properties  of  carbolic  dips  are  very  low, 
and  where  parasites  have  to  be  dealt  with  a  second  dipping 
should  take  place  some  14  to  18  days  after  the  first 
immersion,  as  by  then  the  whole  of  the  keds  contained 
in  the  pupa?  present  at  the  first  dipping  will  have  hatched 
out,  as  also  will  the  acari  from  any  eggs  deposited  by  the 
scab  mite  which  was  killed  at  the  first  dipping. 
'  I  append  two  typical  analyses  of  carbolic  dips,  No.  1 
being  an  emulsif^nng  dip  and  No.  2  a  soluble  one. 
No.  1  : — Phenols,  16-30  per  cent.  ;  hydrocarbon  oils, 
60-16  per  cent  ;  bases,  2-10  per  cent.  ;  fatty  acids, 
14-08  per  cent.  ;  alkali  and  water  (by  difference),  7-36  per 
cent.  :  One  gallon  of  the  dip  is  diluted  with  50  gallons 
of  water.  No.  2 : — Phenols,  60-1  per  cent.  ;  hydro- 
carbon oils,  2-0  per  cent  ;  fatty  acids,  23-0  per  cent.  ; 
alkali,  4-1  per  cent.  ;  water,  10-8  per  cent.  :  One  gallon 
of  the  dip  M  diluted  with  100  gallons  of  water. 

During  recent  years  a  tendency  has  been  shown  by 
many  Bock-ovt-ners  to  u.se  a  combination  of  both  carbolic 
and  arsenical  dips.  At  first  this  was  done  by  mixing  an 
anenical  powder  dip  and  a  liquid  carbolic  dip.  It  was 
the  practice  to  use  one  ©f  the  dips  in  full  strength  and  the 
other  at  half  strength,  but  more  recently,  manufacturers 
have  pw^oduccd  a  preparation  which  Ls  sold  in  the  form 
of  a  paMtc.  TTiist  contaimt  carbolic  acid  together  with 
brdrocarlKin  oiU  and  home  ^.Tea-ses  which  arc  said  to 
waterproof  the  fleece  ;  into  this  paste  is  incorporated 
arsenic  in  a  more  or  Ir-ss  holuble  form.  These  dips  are 
found  extremely  effective.  The  carbolic  acid  portion 
kills  off  the  parasites  very  rapidly  while  the  arsenic  which 
remain.^  in  the  fleece  kills  off  the  eirtrs  and  pupw;  which 
would  hatch  out  at  a  later  date.  Their  effect  upon  the 
wool  is  iMually  a  pood  one  and  the  j>opularity  of  this  kind 
of  dip  is  a  rapi^lly  growing  one.  I  ap^jend  an  analysis 
of  a  dip  of  this  kind.  Tar  acid.<i,  13-32  jier  cent.  ;  fatty 
acids  and  glyccridcs,  22-48  per  cent.  ;  hydrocarbon.s, 
32-72  per  c«>nt.  ;  V>BJtefl.  l-f)3  per  cent.  ;  arsenic  trioxide, 
H-it^jtiTreni.  i  alkali.  5-83  per  cent  ;  water  (by  difference), 
lfr.1«  J0-T  cent. 

In  ronne^tion  with  the  tar  preparatioat  it  is  well  to 
nention  that  care  must  be  exercised  in  the  selection  of 
the  Ur  oil  ntwent  The  distillates  known  a«  "  middle 
<rib  "  sboald  be  osed  and  the  higher  boiling  oils  avoided 
m  tbey  discolotir  tbe  wool  and  adversely  affect  the  fibre, 


rendering  the  whole  fleece  of  little  value  to  the  manufac- 
turer as  they  cannot  be  scoured  successfully. 

I  have  little  personal  experience  with  tobacco  dips, 
but  I  have  seen  wools  badly  discoloured  by  some  solutions. 
As  the  colour  was  not  readily  washed  out,  considerable 
depreciation  in  value  took  place.  They  kill  scab  and 
other  insects  with  facility,  but  like  carbolic  dips  they  do 
not  kill  off  the  puprp  of  the  keds,  though  they  appear 
to  be  efTective  in  destroying  the  eggs  of  the  acarus. 

Foot  rot  is  the  cause  of  considerable  trouble  to  the 
sheep-farmer,  but  I  do  not  know  that  any  definite  pro- 
nouncement has  yet  been  made  as  to  the  cause  of  this 
infection.  It  has  sometimes  been  claimed  that  it  is  set 
up  by  an  animal  parasite,  but  bacteriologists  claim  that 
it  is  due  to  bacteria.  The  popular  mode  of  treating  it 
is  to  pass  sheep  through  a  foot-bath  of  copper  sulphate 
solution  or  to  treat  the  part,  after  paring,  with  an  ointment 
containing  various  salts  of  copper.  Sheep  which  suffer 
from  the  disease,  walk  very  much  better  after  being 
dipped  in  a  carbolic  or  an  arsenical  preparation  and  the 
parts  heal  to  a  very  considerable  extent.  The  disease 
is  one  which  demands  attention,  and  I  trust  that  in  the 
near  future  a  specific  remedy  will  be  evolved  which  will 
be  a  radical  cure. 

In  conclusion,  I  desire  to  express  my  appreciation  of 
the  steps  which  the  Board  of  Agriculture  have  taken 
with  regard  to  the  eradication  of  scab  in  Great  Britain, 
and  I  am  pleased  to  note  that,  unlike  the  Agricultural 
Departments  of  some  other  countries  who  have  under- 
taken similar  measures,  they  approve  of  the  dips  which 
are  effective.  This  is  surely  far  better  than  to  allow 
the  onus  of  the  proof  of  the  efficiency  of  a  particular 
preparation  to  lie  with  the  user  of  the  dip.  Frequently 
where  this  has  been  the  case,  the  farmer  has  found  that 
he  has  been  imposed  upon  and  that  his  sheep  are  still 
full  of  lice  and  other  parasites,  and  the  result  has  been 
that  he  has  appeared  before  the  magistrates  and  been 
fined  (as  in  New  Zealand). 

Discussion. 

Mr.  C.  J.  Gilbert  referred  to  the  sheap  dips  in  their 
economical  aspect.  There  were  hundreds  of  thousands 
of  acres  of  rich  land  in  South  Africa  and  elsewhere, 
eminently  adapted  for  the  breeding  of  flocks  and  herds, 
in  which  the  stock-raising  industry  had  been  rendered 
impossible  owing  to  virulent  diseases  which  were  trans- 
mitted by  ticks.  Dipping  alone  could  destroy  these 
parasites,  and  render  this  land  again  available  for  the 
flockmaster.  He  also  pointea  out  the  importance  of 
protective  properties  in  all  dipping  preparations  ;  a  pro- 
tective dip  would  in  this  case  be  invaluable.  Naturally 
a  protective  dip  was  also  an  economical  dip  except  in 
presence  of  scab,  as  it  often  obviated  the  necessity  for 
a  second  dipping  to  destroy  the  new  brood  of  ticks  and 
keds  that  hatched  out  after  dipping,  and  which  a  pro- 
tective dip  would  destroy  as  fast  as  thej'  appeared.  Sheep 
scab  had  never  been  extt^rminatcd  in  any  country  by  the 
aid  of  non- protective  dips,  and  he  believed  never  would  be. 
He  believed  that  the  officials  of  the  Agricultural  Depart- 
ment, in  practice,  fully  recognised  the  fact  that  one 
dipping  could  not  be  relied  upon  to  cure  scab. 


Obituary. 

SAMUEL     HALL. 

Samuel  Hall,  F.I.C.,  Treasurer  of  the  Society  of 
Chemical  Industry,  and  one  of  its  founders,  was  born 
in  Austin  Friars,  London,  Sept  24th,  1829.  Following 
his  elementary  education  at  a  private  school  in  Brighton, 
he  Ijecame  one  of  the  earliest  pupils  of  the  City  of 
London  School.  On  leaving  school  at  the  age  of 
fifteen,  ho  entered  University  College,  where  ho  com- 
pleted his  education.  His  favourite  studies  were 
chemistry  and  science  generally,  but  on  leaving 
college    he   entered    his    father's    business,    which    was 
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that  of  Messrs.  Hall  Brothers,  hat  manufacturers, 
Fore  Street,  and  Frampton  Cotterell.  Three  years 
later  his  father  became  blind,  and  thus  the  conduct 
of  the  whole  business  fell  upon  the  son's  shoulders. 
Samuel  Hall  continued  this  business  successfully 
until  the  beaver  hats  then  manufactured,  became 
replaced  by  the  more  modern  silk  hats.  Having  dis- 
posed of  the  old  business  in  1870,  he  became  a  partner 
in  the  firm  of  Messrs.  Edward  Cook  &  Co.  On  entering 
the  soap  business,  Mr.  Hall,  who  had  never  lost  his  hold 
of  chemistry,  studied  the  subject  more  deeply  so  as  to 
take  charge  of  the  chemical  side  of  the  business. 
Under  his  guidance  this  has  steadily  developed,  and 
the  works  contain  well-equipped  laboratories,  which 
he  superintended.  Samuel  Hall  was  one  of  the 
original  members  of  the  Society  of  Chemical  Industry, 
and  when  his  relative  and  co-partner,  Edw.  Rider 
Cook,  died  in  1898,  Jlr.  Hall  was  appointed  to  succeed 
him  as  Honorary  Treasurer,  an  office  which  has  been 
associated  with  their  firm  since  the  foundation  of  the 
Society.     Mr.  Hall,  like  his  partner,  the  late  E.  Rider 


Cook,  was  an  admirable  treasurer,  and  spared  no 
trouble  in  conserving  the  Society's  financial  matters, 
whilst  he  attended  with  consistent  regularity  the 
meetings  of  both  the  Council  and  the  Publication 
Committee  as  well  as  the  ordinary  scientific  meetings 
of  the  London  Section.  Such,  indeed,  was  the  con- 
fidence of  the  Council  in  their  Hon.  Treasurer's  ability 
and  judgment  that  they  deputed  him  on  many 
occasions  to  act  for  them  in  matters  of  urgency. 

In  the  circles  of  chemical  industry,  Samuel  Hall 
was  one  of  the  most  beloved  of  men,  and  his  death 
comes  as  a  break  to  many  friendships.  His  was  a 
remarkable  life,  and  as  is  usually  the  case,  his  very 
friendships  indicate  the  intellectual  status  of  the  man. 
.Among  former  intimate  friends,  he  could  count  on 
the  one  hand  Michael  Faraday,  and  on  the  other, 
the  late  Bishop  Colenso,  with  whom  he  corresponded; 
n  short,  besides  being  a  chemical  technologist,  ho  was 
a  generally  thoughtful  and  widely-read  man. 

Mr.  Samuel  Hall  died  at  his  residence,  Aberdeen  Park, 
Highbury,  N.,  on  December  9th,  aged  78  years. 
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Heat-insulating  materials  ;  Laboratory  test  for .    C.  R. 

Darling.     See  XXIII. 

Royal   Commission   on      Canals   and    Waterways, 
Times,  Dec.  12,  1907. 

The  Royal  Commission  on  Canals  and  Waterways  have 
recently  obtained  Treasury  sanction  for  an  inquiry  into 
the  probable  cost  of  improving  the  canals  and  waterways 
connecting  the  Midlands  with  the  Thames  and  the 
Humber.  Unless  the  results  of  this  inquiry  lead  the 
Commission  to  reconsider  their  scheme,  the  investigation 
as  to  cost  will  not  stop  with  these  two  routes,  but  will 
be  extended  to  two  more — viz.,  those  connecting  the 
Midlands  with  the  mouths  of  the  Mersey  and  the  Severn. 

The  firm  of  Sir  John  Wolfe  Barry  and  Partners  have 
undertaken  the  investigation  on  behalf  of  the  Commission, 
and  will  shortly  inspect,  first,  the  route  from  Brentford 
to  Birmingham  via  the  Grand  Junction,  Oxford,  and 
Warwick  Canals,  and,  secondly,  the  route  from  Norton 
Junction,  on  the  Grand  Junction  Canal,  via  the  Leicester 
and  Loughborough  Navigations,  through  Nottingham, 
and  by  the  river  Trent  to  the  Humber.  The  improve- 
ment of  the  Regent's  Canal  in  connection  with  the  route 
to  the  Thames  will  be  reported  upon.  The  estimates 
as  regards  canals  will  be  for  two  or  three  alternative 
gauges,  of  which  the  smallest  will  be  a  canal  with  locks 
capable  of  accommodating  not  only  barges  carrying 
100  toas,  but  also  multiples  of  smaller  canal  boats.  In 
the  case  of  rivers,  the  cost  of  improving  them  so  as  to 
render  them  navigable  by  barges  and  sea-going  lighters 
of  still  larger  capacity  will  be  studied. 

Meanwhile,  for  some  time,  a  committee  of  the  Com- 
mLssion  has  been  collecting  the  necessary  information 
as  regards  the  water  supply  available  for  such  improved 
inland  navigations. 

Patents. 

Mixing  fluids  of  different  densities  or  a  heavy  precipitate 

with   a  liquid;    Device   for   .     H.    Leiser,    Thorn, 

Germany.  Eng.  Pat.  25,108,  Nov.  7,  1906. 
A  NUMBER  of  S-«haped  tubes  having  their  lower  ends 
flared  and  pointing  in  the  direction  of  rotation,  are 
mounted  on  arms  which  project  from  a  vertical  shaft, 
which  can  be  rotated  by  suitable  means  in  a  vessel  con- 
taining the  liquids  to  be  mixed.  On  rotating  the  shaft, 
the  liquids  are  agitated  as  a  whole  and  at  the  same  time 


I  the  lower  layers  of  liquid  rise  up  the  tubes  and  flow  out 
of  the  upper  orifices  of  the  latter,  producing  a  thorough 
mixing.— W.  H.  C. 

Evaporators ;     Multiple    .      F.    I.    Scard,    London. 

Eng.  Pat.  29,390,  Dec.  24,  1906. 

A  NUMBER  of  evaporating  vessels  each  formed  of  a  vertical 
tubular  heater,  with  a  liquor  space  below  and  a  vapour 
space  above,  are  superposed  one  upon  the  other.  The 
steam  from  the  vapour  space  of  a  lower  vessel  passes  by 
internal  lateral  passages  directly  to  the  steam  space  of 
the  tubular  heater  of  the  vessel  next  above.  The  liquor 
is  fed  into  the  vapour  space  of  the  lowest  vessel  and  passes 
through  the  tubes  of  the  heater  to  the  liquor  space  below. 
From  this  space  it  is  withdrawn  by  a  pump,  part  being 
returned  to  the  vapour  space  of  the  same  vessel  and  part 
being  delivered  to  the  vapour  space  of  the  vessel  next 
above.  The  evaporation  in  the  lowest  vessel  is  effected 
by  steam  from  an  external  source.  The  liquor  passes 
upwards  from  vessel  to  vessel,  to  the  uppermost,  from 
which  it  is  delivered  to  the  store  tank  by  the  circulating 
pump  i)roper  to  this  vessel,  which  has  its  vapour  space 
connected  to  the  vacuum  pump. — W.  H.  C. 

Concentration  of  liquids  \soap  lyes,  e/c]  ;    Process  for  the 

and  apparatus  therefor.     H.    \V.    Lake,    London. 

From  Stohr  und  Co.,  Ltd.,  Leipzig-Plagwitz,  Germany. 
Eng.  Pat.  10,344,  July  16,  1907. 

The  liquid  to  be  concentrated  is  mixed  with  toluol  or 
other  aromatic  hydrocarbon  iiaving  a  boiling  point  of  over 
100°  C,  and  the  mixture  is  heated.  In  the  presence  of 
water,  a  mixture  of  toluol  and  water  vapour  boiling 
between  80  and  82°  C.  distils  oil,  leaving  the  liquid  in  a 
concentrated  form.  The  mi.xed  vapours  are  passed 
through  a  conden.'!or  and  the  condi-n.^cd  lir|uid.<<  separated. 
The  toluol  is  continuously  returned  to  the  distilling  ve.ssel 
and  used  over  again  until  the  licjuid  is  8iifli''iently  concen- 
trated. The  heating  is  then  stopped,  the  mi.xlure  with, 
drawn  from  thf  distilling  vessel,  and  the  concentrated 
liquid  separated  from  the  toluol.  Tho  hydrooarlxin 
prevents  the  formation  of  a  scum,  allows  the  conci-ntration 
to  be  effectf'd  at  a  compar.itivi-ly  low  tofnpfraturo,  atrts 
as  an  elhcii-nt  seal  preventing  th"  disengagement  o( 
obnoxious  odours,  and  dissolving  anv  fatty  or  other  im- 
purities from  the  liquid  which  are  .'■oluble  in  tho  hydro- 
carbon.—VV.  H.  a 
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Drying  or  evaporation  ;  iVeir  process  for . 

Fr.  Pat.  3S0,0lo.  July  19,  1907. 


H.  Kayser. 


The  steam  given  oti  duriug  the  ]>roccss  is  absorbed  by  a 
E«lt  solution  which  is  afterwards  separately-  evaporated 
at  a  high  tetui>orrtture  and  the  steam  obtained  used  in  an 
eniiinc,  or  for  hcatins  the  evaporating  apparatus. 

— W.  H.  C. 

/»//«rr-prt><«.     R.    Ros.<ee.    Heidelberg   and    Unionwerke 

A.-G.     Fabr.     fiir     Brauerei-Einriclitungen    vorm.     H. 

Stockheim.  vorm.  0.  Fromine,  vorm.  H.  Gehrke  und 

Co..  Mannheim.     Eng.  Pat.  9-JS5,  April  22,  1907. 

A   PRBviocsLY    prepared    filter-slab    or    cake    of   fibrous 

material  is  supported  on  each  frame  of  the  press  by  a  grid 

which  lias  the  centre  portion  of  each  of  the  bars  bent 

upwards  towards  the  slab,   in   order  to   jirovide  a  free 

pawage  for  the  entrv  of  the  lujuid  to  be  filtered  and  for 

the  exit  of  the  filtrate.— W.  H.  C. 

Stoppering  bolUes,  jars  and  the  like  in  vacuo  ;  An  apparatus 

for  .     J.   Talansier  and  La  Comp.   Francaise  des 

Produits  Fixator,  Paris.  Eng.  Pat.  13,715,  June  13, 
19U7. 
Thb  bottle  or  other  vessel  is  placed  in  position  tmder  a 
vertical  spring  plunger,  the  lower  end  of  which  carries 
an  air-tight  chamber  within  which  a  vacuum  may  be 
produced  and  through  which  the  plunger  passes  air-tight. 
The  8top{)er,  cork,  or  the  special  capsule  described  in 
Eng.  Pat.  22,600  of  190fi,  is  placed  in  the  neck  of  the 
bottle,  and  the  pliuiger  forced  downwards  a  short  distance 
by  means  of  a  rack  and  pinion  actuated  by  a  lever.  This 
brings  the  orifice  of  the  vacuum  chamber  into  contact  with 
the  neck  of  the  bottle,  the  joint  being  made  tight  by  a 
rubber  ring  carried  by  the  former.  Connection  is  next 
establi.shed  between  the  vacuum  chamber  and  the 
vacuum  j)uinp,  and  the  air  is  pumped  out  of  the  bottle. 
The  lever  is  then  further  depressed,  so  that  the  plunger 
forces  the  stopper  or  capsule  into  the  neck  of  the  bottle. 
If  a  capsule  is  used,  the  plunger  forces  it  against  the  sides 
of  the  neck.  After  releasing  the  vacuum,  the  lever  is 
reveraed,  and  the  plunger  is  withdrawn  along  with  the 
vacuum  chamber.  The  lower  end  of  the  plunger  is  fitted 
with  a  spring  cap  which  prevents  the  stopper  being 
withdrawn  from  the  bottle  as  the  plunger  is  raised. 

— W.  H.  C. 

Boiling  and  distilling  apparatus.  R.  Planckh,  Graz- 
Eggenbcrg.  Austria -Hungary.  U.S.  Pat.  870,747, 
Nov.  12,  1907. 
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Impregnating   liquids   with   gas ;    Means   for .     H. 

Stroh,     Heilbronn,     Germany.     U.S.      Pat.     871,245,. 
Nov.  19,  1907. 

See  Ft.  Pat.  371,308  of  1906 ;  this  J.,  1907,  308.— T.  F.  B. 

1  nflammahle    liquids  ;    Storage  and  transference  of . 

C.  Martini  and  H.  Hiineke,  Hanover,  Germany.     U.S. 
Pat.  871,353,  Nov.  19,  1907. 

See  Eng.  Pat.  4589  of  1907  ;  this  J.,  1907,  1078.— T.  F.  B. 

Liquid    separator ;     Centrifugal .     E.    A.    Forsberg, 

'Assignor  to  Aktiebolaget  Separator,  Stockholm.     U.S. 
Pat.  872,173,  Nov.  26,  1907. 

See  Eng.  Pat.  21,190  of  1905  ;  this  J.,  1906,  211.— T.  F.  B. 

Crystallising  apparatus.     G.  Schicht,  Vienna.     U.S.  Pat. 

872,257,  Nov.  26,   1907. 
See  Fr.  Pat.  354,522  of  1905  ;  this  J.,  1905,  1161.— T.  F.  B. 


II.— FUEL,    GAS,   AND    LIGHT. 

Ash  in  coals  ;    Electromagnetic  separation  as  a  means  of 

lessening .     E.    Prost.     Bull.    Soc.    Chim.    Belg., 

1907,  21,  361—373. 

Electromagnetic  separation  does  not  afPord  a  means, 
even  in  the  case  of  coals  with  ferruginous  ash,  of  obtaining 
portions  having  ashes  of  easier  and  of  less  easy  fusibility  ; 
but  by  its  means  the  coal  can  be  separated  into  portions 
containing  lower  and  higher  percentages  of  ash.  In 
some  cases  the  yield  of  low-ash  coal  and  the  percentage 
of  ash  are  more  favourable  than  the  results  of  separa- 
tion by  washing,  but  at  present  the  cost  of  electro- 
magnetic separation,  even  where  the  results  are  most 
favourable,  is  so  great  as  to  be  prohibitive.  In  the 
case  of  many  of  the  Belgian  coking  coals,  electromagnetic 
separation  would  be  of  great  advantage  ;  for  washing 
with  water  destroys  the  coking  property,  and  the  coals 
have  to  be  put  into  the  ovens  in  the  natural  state,  with  all 
their  ash.  Even  where  washing  has  not  this  result, 
electromagnetic  separation  would  have  the  great  advantage 
that,  as  there  would  be  no  water  to  evaporate,  the  coking 
temperature  would  be  reached  much  more  rapidly,  and 
the  quality  of  the  coke  correspondingly  improved. — J.  T.  D. 

J.  Tysoe. 


Gas  jmrification  ;   Burnt  spent  oxide  for 

J.  Gas  Lighting,  1907,  100,  506. 

Contrary  to  the  prevalent  opinion,  the  author  has  found 
that  burnt  spent  oxide,  as  obtained  in  the  manufacture 
of  sulphuric  acid  from  spent  oxide,  can  be  used  successfully 
for  the  removal  of  hydrogen  sulphide  from  gas.  The 
burnt  oxide  from  the  kilns,  after  being  quenched,  is  mixed 
with  about  25  per  cent,  of  sawdust,  and  well  wetted. 
It  is  not  very  active  at  first,  and  hence  it  is  best  to  prepare 
it  for  use  in  a  box  which  can  be  controlled  independently 
of  the  other  purifier-boxes.  This  box  is  placed  at  the 
beginning  of  a  series,  and  when  no  more  hydrogen  sulphide 
is  absorbed  by  the  spent  oxide,  the  box  is  shut  off  and  the 
contents  removed  and  distributed  among  the  other  boxes. 
Just  as  with  new  bog  ore,  this  ])reliminary  absorption  of 
sulphur  renders  the  oxide  more  active. — A.  S. 

Feat  utilisation  ;  The  Ziegler  system,  of .     Engineering, 

Nov.  15,  1907,  671—675.     (See  this  J.,  1907,  142.) 

The  peat  is  cut  in  the  ordinary  way  and  then  pressed 
and  formed  into  sods  which  are  dried  in  the  air.  The 
moisture  is  thus  reduced  to  from  25  to  18  per  cent.  Peat 
which  has  been  dried  so  that  it  contains  less  than  25  per 
cent,  of  moisture  is  converted  into  coke,  and  that  which 
cannot  be  brought  below  this  limit,  is  used  for  the  pro- 
duction of  half -coke,  or  for  power-gas.  To  produce  coke,  the 
dried  peat  is  heated  in  semicylindrical  retorts  set  in  pairs 
in  a  furnace  and  heated  by  the  gas  given  off  after  the  tar 
and  water  have  been  condensed.  The  peat  in  one  retort 
is  dried  while  that  in  the  other  is  being  coked.  To  produce 
half-coke,  the  peat  is  heated  in  a  shaft  kiln  by  gases  from 
some  external  source  which  pass  thr9Ugh  the  peat ;  and 
to  obtain  power  gas,  it  is  used  in  a  producer  or  generator. 
The  [>cat  coke  obtained  forms  a  good  substitute  for  char- 
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coal,  and  has  been  successfully  employed  for  hardening 
armour  plates,  for  the  production  of  calcium  carbide, 
and  as  a  smokeless  fuel  in  the  German  Navy.  Thehelf- 
coke  forms  a  good  fuel  which  bums  with  a  flame  and 
produces  but  little  smoke  and  soot . — W.  H.  C. 

Coke  manufacture  in  Great  Britain.     Times,  Enc^.  Suppl. 

Dec.  11,  1907.  [T.R.] 
The  Coal  Distillation  Company  have  received  a  contract 
for  34  Huessener  by-product  coke  ovens  for  the  Holbrook 
Colliery,  near  Killamarsh,  Derbyshire.  Koppers'  Coke 
Oven  and  By-Products  Company,  of  Sheffield,  have  in 
hand  the  installation  of  30  of  their  ovens  with  by-product 
plant  for  the  recovery  of  tar,  benzol,  and  ammonia  at  the 
Kockingham  Colliery,  Birdwell,  near  Barnsley.  The 
same  firm  have  just  recently  completed  50  ovens  at  the 
Bargoed  Colliery,  South  Wales,  which  is  a  duplicate  of 
an  installation  installed  at  the  same  colliery  last  year. 
The  Bryncethin  Colliery  Company,  South  Wales,  are 
also  having  installed  60  Coppee  ovens,  and  45  similar 
ovens  are  being  laid  down  at  one  of  the  South  Wales 
collieries  of  the  Lancasters'  Steam  Collieries  (Limited). 

Patests. 

Fuel ;    Production  of  a  partially  coked  .     T.  Parker, 

London.     Eng.  Pat.  17,347,  Aug.  1,  1906. 

In  order  to  avoid  the  superficial  coking  of  the  mass  of 
coal,  which  may  occur  on  carrying  out  the  process  of  partial 
destructive  distillation  described  in  Eng.  Pat.  14,365  of 
1906,  (see  U.S.  Pat.  865,724;  this  J.,  1907,  1130),  the 
heat  is  applied  to  the  coal  graduall}'  and  slowly.  The 
maximum  temperature  attained  is  about  800°  F.,  the 
heating  being  stopped  as  soon  as  a  flame  test  shows  that 
illuminating  gas  has  ceased  to  come  off. — H.  B. 

Coke  for  metallurgical  purposes  ;  Ovens  used  in  the  manu- 
facture of .     H.  Brown,  Bolton,  Lanes.     Eng.  Pat. 

26,882,  Nov.  27,  1906. 

Passages  are  formed  in  the  roofs  of  the  coking  ovens, 
into  which  the  gases  generated  on  charging  pass,  and 
from  which  they  are  led  to  the  usual  zig-zag  passages 
in  the  side-walls  of  the  ovens,  where  they  are  burnt, 
the  heat  given  out  aiding  to  heat  the  ovens.  Controlling 
dampers  serve  to  close  these  passages  during  the  ordinary 
run  of  the  ovens. — A.  G.  L. 

Motive  fluid  in  explosion  vwtors ;  New  gasifiable  liquid 

combustible    mixture    applicable   as   .     G.    Leclerc. 

Fr.  Pat.  379,714,  Sept.  15,  1900. 

This  motive  fluid  for  explosion  motors  consists  of  a  solution 
of  nitroglycerin  in  denatured  alcohol,  or  in  petroleum 
spirit  ("  mineral  essence  ")  or  analogous  hydrocarbons. 

— W.  C.  H. 

Gas  furnaces  ;  Regenerative   .     F.    Siemens.     Second 

Addition,  dated  July  22,  1907,  to  Fr.  Pat.  333,299, 
June  23,  1903.     Under  Int.  Conv.,  June  12,  1907. 

See  Eng.  Pat.  13,620  of  1907  ;  this  J.,  1907, 1191.— T.  F.  B. 

Distillation  of  coal  and  other  substances  ;    Destructive 

and  apparatus  therefor.  J.  Bowing,  London.  Eng.  Pat 
24,687,  Nov.  3,  1906. 
Coal  and  other  substances  are  subjected  to  destructive 
distillation  in  a  narrow  retort  of  uniform  width,  but 
tapered  from  the  bottom  towards  the  top.  The  two 
larger  walls  of  the  retort  are  provided  with  outer  walls 
to  form  jackets,  into  which  atmospheric  gas  flames  are 
injected,  in  such  a  way  as  to  practically  fill  the  jacket 
with  flame.  (See  also  Eng.  Pat.  580  of  1905 ;  this  J., 
1900,  171.)— W.  C.  H. 

Retorts  for  the  carbonisation  of  coal;     Vertical  and 

settings  therefor.  H.  W.  Woodall,  Wirabornc,  and 
A.  McD.  Duckham,  Upper  Parkstone,  Dorset.  Eng.  Pat. 
24,695,  Nov.  3,  1906. 
The  vertical  retorts  are  built  up  entirely  or  partly  of 
sections,  each  of  which  has  top  and  bottom  flanges, 
between  which  longitudinal  ribs  extend.  The  settmg  for 
the  retorts  consists  of  brickwork  columns  arranged  to 


engage  the  ribs  on  the  retort  sections,  the  retorts  being 
held  securely  in  position  by  the  ribs  fitting  into  grooves 
in  the  brickwork.  The  sides  of  the  setting  are  shaped 
to  surround  the  retorts  as  far  as  possible,  and  thus  to 
contract  the  cross-section  of  flues  in  a  suitable  manner. 
(See  also  Eng.  Pat.  11,956  of  1905  ;    this  J.,  1906,  581.) 

— W.  C.  H. 

Coal  and  other  carbonaceous  substances ;  Retorts  for  the 

distillation    of    .     T.    Parker.     Fr.    Pat.    380,017, 

June  1,  1907.  Under  Int.  Conv.,  Feb.  19,  1907. 
These  retorts  are  oblong  in  section,  and  taper  from  the 
bottom  to  the  top.  The  residue  left  after  distillation  is 
discharged  through  the  bottom  of  the  retort,  which  is 
closed  by  a  flap  hinged  on  a  rod  attached  to  the  retort  base. 
The  flap  is  raised  or  lowered  by  means  of  a  rod  passing 
up  the  retort  close  to  one  of  its  walls.  This  rod  projects 
through  a  stuffing-box  on  the  top  of  the  retort,  and  the 
top  of  the  rod  is  tapped,  and  the  screw  provided  with  a 
wheel,  on  which  is  a  central  boss  which  is  pushed  upwards 
by  a  spiral  spring  through  which  the  rod  passes.  On 
turning  the  wheel,  the  rod  and  flap  can  be  raised  or  lowered, 
but  owing  to  the  pressure  of  the  spring  on  the  boss  of  the 
wheel  an  elastic  relation  is  maintained  between  the  flajj 
and  the  means  for  opening  or  closing  it.  The  retorts  are 
speciallv  applicable  to  the  process  described  in  U.S.  Pat. 
865,724' of  Sept.  10,  1907  ;    this  J.,  1907,  1078.— W.  C.  H. 

Gas-producer.     W.  B.  Hughes,  Cleveland,  Ohio.     U.S.  Pat. 

866,032,  Sept.  17,  1907. 
A  CASING  is  arranged  to  hang  down  from  the  outside  of 
the  bottom  of  the  body  of  the  producer,  and  contains 
a  hopper  which  forms  a  continuation  of  the  interior  of 
the  body  of  the  producer.  A  basin,  to  which  water  can  be 
supplied,  is  arranged  at  a  short  distance  below  the  hojjper, 
and  is  also  contained  within  the  casing.  Pokers,  mounted 
on  universal  joints,  are  arranged  at  definite  points,  and 
pass  through  openings  in  the  casing,  and  can  be  moved 
about  so  as  to  shift  ashes  in  the  space  between  the  hopper 
and  the  basin.  A  blower  passes  through  the  casing  and 
the  ash-basin. — W.  C.  H. 

Gas-producer.     G.    W.    Bullej-,    New    York.     U.S.    Pat. 
870,271,  Nov.  5,  1907. 

The  producer  comprises  an  inclined  generating  chamber, 
which  contains  a  mass  of  incandescent  carbonaceous 
material  ;  the  lower  end  of  this  chamber  is  provided 
with  a  water-.seal,  through  which  fresh  fuel  can  be  con- 
tinuously introduced,  whilst  the  upper  end  is  connected 
directly  with  the  top  of  a  vertical  chamber.  A  zone  of 
combustion  is  maintained  part  way  up  the  inclined 
chamber  by  a  number  of  blast  tuyeres,  arranged  to  deflect 
the  entering  air  in  a  downward  direction,  and  the  fresh 
fuel  introduced  at  the  bottom  of  the  chamber  is  forced 
upwards  by  suitable  means  and  becomes  carbonised  on 
passing  through  this  zone,  and  is  then  discharged  from  the 
upper  end  of  the  inclined  chamber  into  the  top  of  the 
vertical  chamber.  The  bottom  of  the  vertical  chamber 
is  also  provided  with  a  water-seal,  and  a  receptacle  for 
ashes.  The  inclined  and  vertical  chambers  may  also  be 
provided  with  au.xiliary  blast  tuyeres.  A  gas  exit  oi)cning 
is  provided  at  the  upper  end  of  the  inclined  chamber,  and 
another  at  the  lower  part  of  the  vertical  chamber. — W.  C.  H. 

Oas  ;     Process  of  generating  .     G.   W.   BuUey,  New 

York.     U.S.  Pat.  871,202,  Nov.  19.  1907. 

GjiSES  of  different  characteristics  may  bo  i)roduce<l  in 
this  process  at  the  same  time,  from  carbonaceous  material. 
Tlie  carbonaceous  mass  is  contine<l  in  a  closed  retort,  and 
caused  to  move  progressively  through  it  by  the  continuouK 
introduction  of  fresh  material  through  a  wuterseal. 
The  mass  comprises  three  portions,  one  of  fresh  fuel,  a 
second  of  partially  coked  fuel,  and  a  third  of  completely 
coked  fuel,  which  follow  in  this  order  from  one  end  of  the 
retort  to  the  other.  A  zone  of  incomplete  combustion  w 
formed  in  that  region  of  the  retort  where  the  fuel  bocomen 
partially  coked,  and  this  partially  tokwl  portion  is  then 
subjected  to  an  air-blast,  and  the  resulting  gas  is  caused 
to  infiltrate  through  the  fully  coked  fuel  which  is  in  a 
liighly  heated  condition.     A  portion  of  the  gu  is  with- 
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drawn  from  the  upper  P'^rt  of  the  retort,  and  the  remaining 
gms  is  ciusttl  to  intiltrato  through  another  bed  of  coke, 
Also  in  a  highly  heated  loudition,  contained  in  another 
limb  of  theVetort.  this  gas  being  witlidrawn  below  tlie 
point  of  withdrawal  of  the  first-mentioned  gas.  See  also 
U.S.  Pat.  870,271  above.— W.  C.  H. 


Gas-^feneraior. 


S.  C.  Gorsuch,  Braddock,  Pa. 
871,497,  Nov.  19,  1907. 


U.S.  Pat. 


An  injector,  consisting  of  a  vertical  cylinder  is  mounted 
u(>on  the  bi\se  of  the  generator,  and  extends  into  the 
generating  chamber.  The  cylinder  is  divided  into  a 
series  of  chambers  by  a  number  of  partitions  of  greater 
length  than  the  cylmder.  A  tlange,  the  lateral  exten- 
sion of  which  is  provided  with  a  series  of  openings,  is 
secured  to  the  cylinder.  The  top  of  the  cylinder  is 
provvfetl  with  a  conical  cover,  resting  partly  upon  the 
;  :  ~  :  the  partitions,  and  partly  upon  the  lateral  extension 
.  :  :hf  tlange  ;  the  upper  edges  of  the  partitions  are  sloped 
.iownwards,  but  at  a  greater  inclination  than  the  inclina- 
t;  'Q  of  the  conical  cover  of  the  cylinder.  A  supply  pipe 
communicates  with  each  chamber  of  the  cylinder. 

— W.  C.  H. 

Producer   gas    jJant.     G.    L.    Morton,    Sutton    Coldfield. 
U.S.  Pat.  871,810,  Nov.  26,  1907. 

Su  Eng.  Pat.  1980  of  1906;   this  J.,  1907,  41.— T.  F.  B. 

(jas- producer  icUhout  a  grate.  Akt.-Ges.  Gorlitzer 
Maschinenbau-Anstalt  und  Eisengiesserei.  Fr.  Pat. 
380.177,  July  23,  1907. 

This  producer  is  of  the  type  in  which  the  air  for  combustion 
is  previously  heated,  and  the  gas  produced,  is  withdrawn 
from  the  axis  of  the  generator  at  its  hottest  zone.  Round 
the  upper  end  of  the  gas-discharge  pipe,  which  is  situated 
At  or  below  the  hottest  zone  of  the  producer,  is  arranged 
an  air  or  water  reservoir,  which  takes  the  form  of  a  hollow 
bell,  and  round  which  the  discharge  gases  circulate, 
heating  it,  and  either  vaporising  the  water,  or  re-heating 
the  air.  The  re-heated  air  passes  by  a  conduit  into  the 
combastion  chamber  of  the  producer,  and  the  steam  passes 
throng  exit  openings  in  the  bell  into  the  hottest  zone  of 
the  jwoducer.  When  the  reservoir  is  to  be  used  for  air, 
it  is  provided  with  a  partition,  which  causes  the  air  to 
come  into  close  contact  with  the  walls.  The  supple- 
mentary air  may  be  supplied  by  a  pipe,  which  passes  up 
the  central  axis  of  the  gas-discharge  pipe,  the  air  becoming 
thus  heated  by  the  di-soharge  ga.ses.  The  body  of  fuel  in 
the  produft-r  rests  upon  a  mass  of  cinders  and  ashes, 
not  cm  a  grate. — W.  C.  U. 

Co*  amd  coke  ;    Prrjces^  for  the  manufacture  of  from 

waste    0ulphiU-cfUulmf    lyai.     E.    Trainer.     Geir.    Pat. 
181.126.  Jan.   14.  VMio. 

The  waAte    lyes    are    eva|)orated    to    dryness    with    the 

addition      '       -   '     of  the  alkalis  or  alkaline-earths 

•O^  of  .'nite  or  low-grade  coal,  and  the 

"••doe  ricpiettfH,  and  carbonised.     Claim 

•••i*^'  'lidilion  to  the  lyes,  of  such  substances 

••  '""  ;  •.'  during  the  carlionisation  process  and 

tfaos  renrl'-r  tfn  <  ykc  stronger. — A.  S. 

Go*    washing    and    cofiing    apfjftratiui.     (',.    H.     ik-ntley, 
Manchester.     Eng.  Pat.  24,<>24,  Nov.  3,  1906. 

Th«  cof-t  -.-<  .—I .■'   ..     >   t-iratuH.  which  is 

***««°"'  ■JiiM  and  flic  like, 

«<«*»^"  the  lower  end  of 

vbirh  w  oj*n  *i»<l  r»«U  m  a  water-iu-aj  pan.  The  u[)f)er 
portKNi  of  the  ravtncr  i>  »it»<.*|  int»Tnilly  with  perforated 
■**»«jnt*J   J'  ■  •      of   wafer,   whilht 

"*•  "****   I**  '1   jmrtitions  info 

*•"  '"  •^""  ,.,..1-.  !(,.■  c.-nfral  chamber 

*'  revolves  in  a  vertiral  j)i,ine 

••^  T  m  the  pan.     The  prrnlufcr 

f  'T  part  of  the  npparntuN,  jiasHes 

*'  ;  irtitionn  and  th«n  enttrrs  the  fan 

*'  -'.'<I     ifirl    fr,<,|<-r]    by    the   Hpray 

J'  •       !  r' /  '  t<<l  thenf-e  int^)  the  Hppr-r 

I'*'"  ,  ,        '"  .   V. ;..r<:  it  lit  further  cleansed  and 


cooled  by  the  showers  of  water.  The  falling  water  drains 
into  the  fan  chamber  and  thence  into  the  water-seal 
pan.— H.  B. 

Gases  ;  Process  for  absorbing,  condensing,  or  purifying . 

F.  Brandenburg,  Lcndersdorf,  Germany.  Eng.  Pat. 
7116,  March  25,  1907. 

See  U.S.  Pat.  859,427  of  1907  ;  this  J.,  1907,  862.— T.  F.  B. 

Gas  purification  system  for  suction  or  other  plant.     R.  V. 
Farnham.     Fr.  Pat.  379,983,  July  17,  1907. 

See  Eng.  Pat.  11,213  of  1906  ;  this  J.,  1907,  248.— T.  F.  B. 

Sulphuretted  hydrogen  ;    Process  for  the  removal  of ■ 

from  gases.  Gewerkschaft  Messel.  Ger.  Pat.  181,063, 
AprU29,  1906. 

The  gas  is  treated  with  a  solution  (of  acid  reaction) 
of  neutral  or  basic  ferric  salts  of  organic  hydroxycarboxylic 
acids,  especially  lactic  acid.  The  spent  reagent  may  be 
regenerated  by  warming  and  treating  with  oxygen  or  air 
under  pressure.  The  reagent  oxidises  the  sulphuretted 
hydrogen   with   formation   of   sulphur. — A.  S. 

Incandescence  mantles ;    Process  of   inanufacture  of . 

Deutsche  Gasgliihlicht  Akt-ges.  (Auerges.).  Fr.  Pat. 
379,928,  July  13,  1907. 

Threads  or  tissues  for  incandescence  gas  mantles  are 
impregnated  in  the  usual  way  with  solutions  of  the  lumin- 
iferous  salts,  and  then  treated  with  organic  bases,  such  as 
aniline,  toluidine,  xylidine,  pyridine,  etc.,  in  place  of 
treatment  with  alkalis. — W.  C.  H. 

Filaments  for  incandescent  electric  lamps  ;    Apparatus  for 
treating  electric  conductors,  especially  applicable  in  the 

■manufacture  of .     The  British  Thomson-Houston 

Co.  Ltd.,  London.  From  General  Electric  Co.  of 
Schenectady,  N.Y.,  U.S.A.  Eng.  Pat.  5576,  March  7, 
1907. 

This  apparatus  is  for  use  in  the  removal,  by  distillation,  of 
the  cadmium  amalgam  employed  to  give  the  ductility 
necessary  for  drawing  filaments  of  refractory  bodies,  such 
as  tungsten.  It  consists  of  a  hermetically  closed  vessel, 
which  can  be  exhausted,  and  contains  a  supply  of  untreated 
ductile  filament  on  a  reel.  Mechanism  is  provided  in  the 
vessel  for  automatically  unwinding  a  definite  length  of  the 
filament  from  the  reel,  and  for  forming  the  length  into  a 
loop,  to  which  a  low  current  is  .supplied  and  automatically 
ill  creased  until  the  loop  is  heated  to  incandescence. 
Means  are  provided  for  removing  the  loop  after  treatment, 
and  the  apparatus  is  arranged  to  repeat  these  operations 
on  successive  lengths  of  the  untreated  conductor. — W.  C.  H. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND     MINERAL     WAXES. 

Petroleum  production   of  the   v}orld.     Mineral   Resomrccs, 
1906.     [T.R.] 

The   following    table   shows    the    world's    production   of 
crude  jKitroleum  for  the  last  three  years,  in  barrels  :  — 


Country. 

1904. 

1905. 

1906. 

U.S 

llussia    

Sumatra,    Java,    and 
JSoriico 

117,080,960 
78.536,655 

0,310,109 

5,047,383 

3,599,026 

3,385.408 

1,418,707 

552,575 

637,431 

49,524 

25,476 

40,000 

134,717,580 
54,960,270 

7,334,310 

5,705,317 

4,420,987 

4,137,098 

1,341,157 

634,096 

600,963 

37,720 

44,027 

•30,000 

126,493,936 
59,043,829 

7,399,024 

(falk-iu 

6,467,907 

6.378.184 

Jlirliu    

4.015.803 

■fapari 

•1,341,167 

(  aimda 

569,753 

'f'Tmauy 

I'fTU   

579,101 
42,419 

Italy  

All  otlierg    

•50,000 
•30,000 

ToUl    

217.589.434 

213.983,524 

211,411,173 

Estimated. 
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The  slight  decrease  in  production  noted  in  1905  as  against 
1904  IS  shown  also  in  1906  as  against  1905  This  was 
due  m  1906  chiefly  to  the  decrease  in  output  in  the  United 

states. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Phenol ;     The  ferric   chloride   reaction  of ,   and   the 

hypochlorite     reaction     of     aniline.     F.     Raschig      Z 
angew.  Chem.,  1907,  20,  2065—2071. 

The  isolation  by  the  author  in  1899  of  the  blue  compound 
Fe[OCbH2(CH3)  (S03H)^]3  by  treating  p-cresol-oo-disul- 
phonic  acid  with  ferric  chloride  led  him,  in  1900,  to  con- 
clude that  all  such  colorations  produced  from  phenols 
and  ferric  chloride  were  due  to  the  formation  of  the 
phenolic  iron  salt.  This  statement  has  received  confirma- 
tion by  the  preparation  by  Hantzsch  and  Desch  of  iron 
salicylate.  As  the  acid  character  of  the  phenol  is  increased, 
the  colorations  become  more  intense,  thus  the  iron  salt  of 
pyrogallol  is  deep,  dark- blue  and  that  of  gallic  acid 
black  (ink). 

In  studying  the  coloration  produced  by  the  action  of 
sodium  hypochlorite  on  aniline,  the  author  treated  the 
solution  with  alkaline  stannous  chloride  and  isolated 
p-aminohydroxydiphenylamine,  the  leuco-compound  of 
Indophenol.  It  is  to  the  production  of  this  dyestufJ, 
therefore,  together  with  azobenzene  and  benzoquinone- 
-diimide  that  the  violet  colour  is  due.  The  first  product 
of  the  reaction  is  probably  phenylchloroamine  which, 
under  the  influence  of  alkali,  gives  phenylhydroxylamine. 
This  is  then  transformed  to  p-aminophenol  which,  as  is 
well  kno\vn,  condenses  with  aniline  to  Indophenol. 

—J.  C.  C.       i 

Thiazines.  I.  Derivatives  of  Methylene  Blue.  R.  Gnehm 
and  E.  Walder.  J.  prakt.  Chem.,  1907,  76,  401 — 427. 
(Compare  this  J.,  1906,  368.) 

By  reducing  Methylene  Green  hydrobromide  with  zinc 
and  acetic  acid,  Aminomethylene  Blue  is  obtained,  which, 
as  hydrobromide,  has  the  constitution  : 

(CH3)2NBr  :  C^-B.^(^U^)(^  ^CcHs .  ^{CYL^\  +  2H2O. 

S 
It  is  soluble  in  water,  methyl-,  ethyl-,  or  amyl  alcohols,    ' 
glacial  acetic  acid,  sparingly  in  acetone  or  chloroform,  and    | 
is   insoluble   in   water.     The   concentrated   solutions   are    ' 
violet- blue  and  the  dilute,  pure  blue.     Silk  and  tannin-    : 
mordanted  cotton  are  dyed  rather  more  strongly  and  in 
more  violet  shades  than  is  the  case  with  ilethyleno  Blue. 
Aminomethylene    Blue    yields    a    very    unstable    diazo-    ! 
derivative,    which    gives    with    R-salt,    an    azo-dyestuff 
producing  violet  shades  on  silk  or  wool.     The  diazo-group 
can  be  replaced  by  iodine,  furnishing  lodomethylene  Blue 
which  gives  similar  shades  on  silk  or  tannin- mordanted 
cotton  as  does  Methylene  Blue.     When  the  diazo  com- 
pound is  heated  with  water,  Hydro.Kymethyleue  Blue  is 
formed,  which  dyes  silk  and  tannin- mordanted  cotton  in 
more  violet   shades   than  does  Methylene   Blue.     When 
Methylene  Blue  is  treated  with  a  mixture  of  glacial  acetic 
and  nitric  acids.  Methylene  Green  is  first  formed,  and,    ' 
after  warming  for  two  hours  on  the  water-bath,  dinitro- 
dimethylthionine  is  produced,   which,  as  nitrate,  has  the    | 
constitution  :  I 


NO3 .  NH2 :  CoH(N02)2^*  '>C6H3 .  N(CH3)2 


The  base  is  very  sparingly  soluble  in  water,  or  methyl  ! 
and  ethyl  alcohols,  but  dissolves  more  readily  in  acetic 

acid   with  a   blue-red  dichroic  colour.     It  dyes  silk  and  ; 

tannin-mordanted  cotton  in  full,  brownish-violet  shades.  I 

The  diamino-compound,  obtained  on  reduction,  gives  blue-  ' 

green  solutions  in  water,  alcohol  or  glacial  acetic  acid  and  ' 
-dyes  silk  and  tannin-mordanted  cotton  in  green  shades. 

—3.  C.  C.  I 


Morinda   longiflora ;     Chemical   examination   of   the    root 

and  leaves  of .     M.  Barrowcliff  and  F.  Tutin.     Chem. 

boc.  Trans.,  1907,  91,  1907—1918. 

From  the  root  of  Morinda  longiflora,  the  authors  have 
oono  n  ,  r  ^^^^''o^yaiethoxymethylanthraquinone  (m.  pt. 
OQ^o  ^-^  \'"oi"  which  a  dihydroxymethylanthranol  (m.  pt. 
I  <-.  lo/^'^^  l:3-dimethoxy-2-methylanthraquinone 
(m.  pt.  Ibl  C.)  were  prepared.  The  leaves  yielded  a  new, 
crystallme  alcohol,  mori/w/anoZ,  CgsHg^O^  (m  pt  •>7S='  C  ) 
having  the  optical  rotation  [a]D=+65•9^  and  giving 
methylmorindanol  (m.  pt.  116°  C.)  on  treatment  with 
sodium  ethoxide  and  methyl  iodide.— J.  C.  C. 

Morindin.  0.  A.  Oesterle  and  E.  Tisza.  Arch.  Pharm. 
1907,  245,  534—553.  (Compare  Perkin  and  Hummel. 
Chem.  Soc.  Trans.,  1894,  65,  851.) 

The  authors  have  repeated  much  of  the  earlier  work  on 
mormdm  and  consider  that  morindon,  obtained  from  the 
glucoside  on  hydrolysis,  may  possess  the  constitution. 
'-iolli7*{2(CH)2.0Ci2Hi403(0H)7.  Morindou  produces  pale 
violet  shades  on  cotton  mordanted  with  cobalt,  nickel 
zinc,  cadmium  and  tin,  pale  violet  to  full  blue-violet 
shades  with  chromium,  copper,  bismuth,  germanium, 
cerium,  thorium  and  yttrium  mordants  progressively,  and 
pale  violet  to  chocolate  brown  tints  on  lead,  manganese 
I  and  u'on  mordants  progressively.  The  zirconium  and 
;  thallium  lakes  are  red-violet,  aluminium,  orange  red  ;  and 
uranium,  grey  green.  The  dyeings  are  enhanced  by 
treatment  with  Turkey-red  oil,  thus  the  aluminium  lakes 
I  are  bright  orange  to  scarlet  and  the  iron  lake  is  grey-violet 
to  dark  violet  or  even  black.  Fibres  printed  with  a 
mixture  of  iron  and  aluminium  mordants  are  dyed  red- 
violet.  Wool  and  silk  are  dyed  orange,  which  chan<Te3  to 
violet  on  soaping. — J.  C.  C.  ° 

I  Patents. 

Ortho-oxy-motioazo-colouring     maiters     [azo     dyestuffs]  ; 

Manufacture  of  neio A.    G.    Bloxam,    London. 

From    Act.-Ges.    f.    Anilin-Fabr.,    Berlin.     Eng.    Pat 
26,416,  Nov.  21,  1906. 

New  dyestuffs  derived  from  picramic  acid  are  obtained 
by  the  gentle  reduction  of  azo-dvcstufTs  having  the 
general  formula,  C6H2.0H.(N0o)2.X :  X.K.  wherein  R 
represents  an  acid  such  as  a  mphtholsulphonic  acid,  an 
aminonaphtholsulphonic  acid,  a  naphthylaiuinesulphonic 
acid  or  the  like.  The  reducing  agent  used  may  be  either 
the  "  hydrogen  sulphide  "  of  an  alkaline-earth  metal  or  a 
mixture  of  sodium  sulphide  and  a  suitable  .xalt  of  an 
alkaline-earth  metal.  The  dyestuffs  dye  wool  from  an  acid 
bath,  and  by  subsequent  chroming,  shades  are  obtained 
which  are  exceedingly  fast  to  milling  and  to  boiling 
water.— P.  F.  C.  * 

p-Xitrodiphciit/luminc  or  p-aininodiphent/lamiiic  and  their 

dprivntivcs  ;    Method  of  preparation  of .     Act.-Ges 

f.  -Vnilinfabr.     Fr.  Pat.  379,949,  July  10,  19<J7. 

p-XiTRODiPHENYL-^MiNE  or  p-aiuinodiphenylaininc  and 
their  derivatives  are  prepared  by  treating  tlie  correspond- 
ing ortho-sulphonic  acids  with  mineral  acids  at  t<-m|>era- 
turcs  not  o.vcecding  100°  C,  under  the  ordinary  pressure. 

^.  C.  C. 

Oallocyanine  dyeMuffa  :    Manufacture  of   new  d,rivaiivta 

of .     Farb.  vorm.  L.  Durand,  Huguenin  und  Co., 

Hiiniiigen  i   K,  Germany.     Eng.  Pat.  19,001,  Aug.  23, 
1907.     Under  Int.  Conv.,  May  18,  1907. 

New  d^'estuffs  are  obtaine<l  by  re<lucing  the  oondcnsation 
product  of  a  gallocyanino  dyestutl  with  an  amine,  in  acid 
solution  at  a  temperature  of  80' — 10(»°  C,  until  a  sample  of 
the  reaction  mixture  giveg  a  pure  green  solution  in  conccD- 
tratcd  sulithurii'  acid.  The  dyestuffs  separate  from  tho 
motlier-li(|uor  on  cooling.  Their  aquc>oua  solutions  ar« 
almost  colourless,  but  rapidly  turn  blue  on  i-xpo.-ture  to  air. 
With  metallic  mordants  they  give  brilliant  pure  blue 
shades  which  can  be  discharged  to  a  pure  white. — P.  F.  C. 
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Antkraehryatme  derivatives.  B.  Homolka,  Frankfort,  and 
J.  Erber,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Br'ining,  Hiiohst  on  Maine,  Germany. 
U.S.  Pat.  871,507,  Nov.  19,  1907. 

See  Eng.  Pat.  •22,202  of  1906  ;  this  J.,  1907,  960.— T.  F.  B. 

Arylthioglycol-o-earboxylic   acids  and   derivatives ;  Method 

of    production    of   .       Farbwerke    vorm.    Meister, 

Lucius  und  Briining.  Fr.  Pat.  380,053,  July  IS,  1907. 
Under  Int.  Conv..  July  19,  1906. 
Arylthioglycol-o-carboxyltc  acids  are  obtained  by 
heating  o-xanthobenzoic  acids  with  monohalogenated 
acetic  acid.  Example  1  :  13-7  kilos,  of  authranilic  acid 
are  diazotisetl  and  treated  with  an  alkaline  solution  of 
potas.':ium  ethyl  xanthate  at  80 — 90°  C.  When  the 
reaction  is  complete,  9-5  kilos,  of  chloroacetic  acid  are 
added  together  with  30  kilos,  of  sodium  carbonate  or 
8-3  kilos,  of  caustic  soda.  The  mixture  is  heated  for 
2 — 3  hours  at  90° — 1(X)°  C,  and,  on  cooling,  phenvlthio- 
glycol-o-carboxylic  acid.  COoH.CeH+.S.CHo.COoH  is  pre- 
cipitated by  adding  hydrochloric  acid.  Example  2 : 
24-2  kilos,  of  o-xanthobenzoic  acid  are  heated  with  9-5  kilos. 
of  chloroacetic  acid  for  2—3  hours  at  160°— 180°  C.  The 
cooled  mass  is  heated  with  water  or  dilute  alcohol,  and 
the  phen\"lthioglycol-o-carboxylic  acid  separates. — J.  C.  C. 

Indigo ;      Mixed    cMorobromo-derivatives    of    ,    and 

process  of  making  same.  G.  Engi,  Basel,  Assignor  to 
See.  t'hem.  Ind.  in  Basle,  Switzerland.  U.S.  Pat. 
872,115,  Nov.  26,   1907. 

Mixed  chlorobromo-derivatives  of  indigo  are  obtained 
by  treating  mono-  and  dichlorindigo  with  bromine  in 
nitrobenzene  solution.  The  products  are  blue  or  violet 
powders,  insoluble  in  water,  sparingly  soluble  in  cold 
aniline  or  nitrobenzene,  but  more  easily  in  the  hot  solvents, 
with  a  blue  to  violet  colour.  They  dissolve  in  fuming 
salpharic  acid  with  a  blue  to  violet  colour  and  yield 
yellowish  vats  on  reduction,  from  which  unmordanted 
cotton  is  dyed  in  beautiful  violet  or  blue  shades,  fast  to 
waahing,  light  and  chlorine. — A.  B.  S. 

DytMuff  ;   Process  for  the  manufacture  of  a  green  vat . 

G.  Engi,  Basel,  Assignor  to  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.     U.S.  Pat.  872,227,  Nov.  26,  1907. 

A  BBOM'^i- DERIVATIVE  of  /^-naphthylindigo  is  prepared  by 
first  brominating  (3-naphthylisatin,  then  reducing  the 
bromo  compounds  produced,  preferaVjly  after  their  con- 
version into  the  corresponding  bromo-^5-naphthylisatin 
chloridefl,  and  finally  treating  the  reduction  products  thus 
obtained,  with  suitable  oxidising  agents.  The  product  is 
a  dark  green  crystalline  powder  dissolving  in  concentrated 
■nlphfiri''  a'-id  with  a  greenish-blue  colour,  sparingly 
•oi   ■  ■  '.<],  Vjut  easily  soluble  in  hot  nitrobenzene,  with 

a  ue    colour.      On    treatment    with    alkaline 

re*i^  ....  '-  i*  gives  a  reddish-brown  solution  which 

dj9»  ui.  1   cotton   in   bright  green  shades,  fast 

to  waah.  ind  chlorine. — A.  B.  S. 

Indigo  ;    Monoehloromoncbromo-dcrivatives   of   ,    and 

,.r,^. ..  ./  making  same.     G.  Engi,   Basel,  Assignor  to 
Ind.    in    Basle,    Switzerland.     U.S.    Pat. 
•  ',v.  2ii,  1907. 

MosocHLfjBOMOSOBiujMo-DEniVATivEs  of  indigo  are 
obtained  by  treating  monoohlorindigo  with  two  atomic 
proportion*  of  lifomine  in  nitrob(;nzeno  solution.  The 
prodacUi  an^  hlui*  cryiitaJline  powders,  nearly  insoluble 
m  alcof:  ■  '  ■  u/j-nfi,  fairly  H^jjubio  in  hot  aniline  to  a 
groeni.1'  .ion  and   in  hot   nitrobenzene    with    a 

pare  L..^  ,. ,;  .iion.  They  give  a  yellowish-green 
eokmr  with  con':fntrate<i  Nulphuric  acid  and  yield  on 
rMhietion.  yellowiiih  Nolutions  which  dye  unmordanted 
eotton  in  bright  reddinh-blue  tints,  fast  to  washing,  light 
and  chlorine. — A.  B.  S. 

Dftttuff  :  Proeeu  for  making  a  .     F.  J.  Cakes,  New 

York.  N.Y.     U.S.  Pat.  872.250,  Nov.  26,  1907. 
OxTOEJJ  is  injected  into  a  solution  of  ha-matoxylin  until 
the   Utter   baa   been  converted    into   hamatin,    and   the 
■ohrtioo  k  neolnkliaed  by  the  addition  of  an  alkali  nitrite. 

—A.  B.  8. 


Monoazo  dyestuffs  for  wool,  susceptible  to  chroming  ;  Process 

for   producing .     L.    Cassella   und    Co.     Fr.    Pat. 

379,999,  Sept.  25,  1906. 

See  Eng.  Pat.  22,021  of  1906  ;  this  J.,  1907,  1003.— T.  F.  B. 

Glycine  ;     Preparation   of   aromatic   derivatives   of   . 

G.  Imbert.  Fr.  Pat.  379,830,  Juno  6,  1907. 
Aromatic  glycines  can  be  obtained  by  condensing 
aromatic  amines  with  dihalogenated  ethoxyethylenes, 
the  process  being  probably  due  to  the  intermediate 
formation  of  monohalogenated  acetic  esters,  thus : 
CCI2  :  CH.OC2H5  +  HoO  =  HCl -1- CH2CI.CO2C2H5.  The 

reaction  is  carried  out  by  heating  one  molecular  proportion 
of  the  dihalogenated  ethoxyethylene  with  three  molecular 
proportions  of  an  aromatic  amine  in  aqueous  or  aqueous- 
alcoholic  solution.  The  amount  of  the  amine  may  be 
reduced  to  one  molecular  proportion  if  a  substance  such 
as  chalk  is  added  during  the  operation,  so  as  nearly  to 
neutralise  the  mineral  acid  liberated. — J.  C.  C. 

Anthracene  series  ;    Manufacture  of  vat  dyestuffs  of  the . 

Badische  Anilin  und  Soda  Fabrik.  First  Addition, 
dated  June  29,  1907  (under  Int.  Conv.,  Nov.  5,  1906) 
to  Fr.  Pat.  370,070,  Sept.  27,  1906. 

See  Eng.  Pat.  29,750  of  1906  ;  this  J.,  1907,  1135.— J.  C.  C. 

a-Naphthylamine  ;  Process  for  producing  pure .  Chem-. 

Fabr.  vorm.  Weiler-ter-Meer.  Fr.  Pat.  379,985,  July  17, 
1907.     Under  Int.  Conv.,  Aug.  1,  1906. 

See  Eng.  Pat.  16,446  of  1907  ;  this  J.,  1907,  958.— T.  F.  B. 

Nitro  compounds  ;  Process  for  making .     R.  Wolfien- 

stein  and  0.  Boeters.  Fr.  Pat.  380,121,  July  22,  1907. 
Under  Int.  Conv.,  Aug.  3,  1906. 

See  Eng.  Pat.  17,521  of  1907  ;  this  J.,  1907,  1194.— T.F.B. 

Reduction  [of  nitro-compounds]  by  carbon  or  sulphides  of 

heavy  metals  in  presence  of  alkali  ;     Method  of . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  380,175, 
July  23,  1907.  Under  Int.  Conv.,  Nov.  24,  1906,  and 
April  24,  1907. 

Azo  or  azoxy  compounds  are  obtained  by  heating  nitro 
compounds  with  carbon  and  alkali  or  the  sulphide  of  a 
heavy  metal  and  alkali.  Example  1  :  One  part  of  nitro- 
benzene is  boiled  with  three  parts  of  caustic  soda  (60  per 
cent.)  and  one  part  of  iron  pyrites  for  about  36  hours. 
When  the  nitrobenzene  has  disappeared,  the  azoxybenzene 
is  extracted  by  a  suitable  solvent.  Example  2  :  One  part 
of  nitrobenzene  is  heated  with  three  parts  of  caustic  soda 
(60  per  cent.)  and  1^  parts  of  carbon  to  110 — 140°  C.  for 
72  hours.     Azobenzene  is  extracted  from  the  product. 

—J.  C.  C. 

Dyestuffs  {vat)  ;    Production  of .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.  Fr.  Pat.  380,176,  July  23,  1907. 
Under  Int.  Conv.,  Dec.  12,  1906. 

Vat  dyestuffs  are  obtained  by  heating  anthranol  or  its 
derivatives  with  sulphuric  acid.  Example  1  :  10  kilos, 
of  anthranol  are  heated  with  100  kilos,  of  concentrated 
sulphuric  acid  to  100— 110°  C.  The  resulting  dyestuff 
furnishes  a  hyposulphite  (hydrosulphite)  vat  producing 
brown  shades  on  cotton.  Example  2  :  10  kilos,  of  a-amino- 
anthranol  are  heated  with  100  kilos,  of  concentrated  sul- 
phuric acid  to  80 — 90°  C.  The  dyestuff  thus  formed  gives 
very  fast  olive  shades  on  cotton  from  the  hyposulphite  vat, 

—J.  C.  C. 


v.— PREPARING,      BLEACHING,       DYEING, 

PRINTING,      AND      FINISHING       TEXTILES 

YARNS.     AND     FIBRES. 

JJydroceUuloaes.     C.  G.  Schwalbe.     See  XIX. 

Horsehair  ;    Regulations  for  use  of .     Factory  and 

Workshop  Act,  1901. 
THE'following  "  definitions  "  are  used  in  draft  regulations 
which  are  to  apply  to  factories  and  workshops  in  which 
horsehair  from  China,  Siljcria,  or  Russia  ia  used : — 
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"  Material  "  means  tail  or  mane  horsehair  from  China, 
Siberia,  or  Russia,  whether  in  the  raw  state  or  partially 
or  wholly  prepared,  notwithstanding  that  such  preparation 
may  have  taken  place  in  some  country  other  than  those 
named. 

"  Disinfection  "  means — 

(a)  exposure  to  steam  at  a  temperature  not  less  than 
212°  F.  for  at  least  half  an  hour,  of  material  so 
loosened,  spread  out  or  exposed  as  to  allow  the 
steam  to  penetrate  throughout ;    or 

(b)  exposure  of  material,  on  premises  to  which  these 
Regulations  apply,  to  such  disinfectant  under  such 
conditions  of  concentration  and  temperature  of  the 
disinfectant,  and  duration  and  manner  of  exposure 
of  the  material  to  it,  and  otherwise,  as  are  certified 
to  secure  the  destruction  of  anthrax  spores  in  all 
parts  of  all  horsehair  subjected  to  the  process.  Pro- 
vided that  such  a  certificate  shall  have  no  force 
unless  and  until  (1)  a  copy  of  it  has  been  submitted 
to  the  Secretary  of  State,  and  (2)  a  copy  of  it  is  kept 
in  the  Register  required  under  Regulation  1.  Pro-  i 
vided,  further,  that  any  such  certificate  may  at  any 
time  be  disallowed  by  the  Secretary  of  State,  either  i 
generally  or  with  regard  to  a  factory  or  workshop 
in  which  anthrax  has  occurred. 

"  Certified  "  means  certified  by  the  director  of  a 
bacteriological  laboratory  recognised   by  a  Corpora- 
tion in  the  United  Kingdom  having  power  to  grant   i 
diplomas  registrable  under  the  Medical  Acts,    1858   j 
to  1905.  I 

Patents. 

Silk,  artificial ;  Process  for  denitration  of on  spools,    ' 

H.  Diamanti,  Paris.     Eng.  Pat.  17,460,  July  30,  1907. 
•See  Fr.  Pat.  378,143  of  1906  ;  this  J.,  1907, 1136.— T.  F.  B. 

Cellulose  products  from  cuprammonium  solutions  of  cellu- 
lose ;  Manufacture  of .     E.    Bronnert,   Mulhausen    ' 

i/Elsass,  and  M.  Fremery,  Oberbruch,  Prussia.     Eng. 
Pat.  22,092,  Oct.  7,  1907. 

The  cellulose  is  precipitated  from  its  cuprammonium 
solution  by  passing  into  a  solution  of  caustic  soda  at  a 
temperature  of  45° — 60°  C.  The  decomposition  of  the 
■cellulose  solution  is  almost  instantaneous,  and  the  speed 
of  drawing  off  the  thread  may  be  increased  over  that 
employed  when  the  caustic  soda  solutions  are  used  at  a 
lower  temperature,  without  fear  of  breakage.  The 
products  obtained  at  45° — 65°  C.  take  up  dyestuffs  more 
strongly  than  those  obtained  at  40°  C. — A.B.  S.  | 

Wool-washing  machine.     W.  McNaught,  Rochdale.     U.S. 
Pat.  871,433,  Nov.  19,  1907.  i 

See  Fr.  Pat.  351,629  of  1905  ;  this  J.,  1905,  888.— T.  F.  B.    [ 

Bleaching  of  cotton  fibres  ;  Process  for  the .     R.    van 

Buggenhoudt,  New  York,  N.Y.,  Assignor  to  0.  Goetze, 
New  York,  N.Y.     U.S.  Pat.  872,097,  Nov.  26,  1907. 

Claim  is  made  for  a  bleaching  process  in  which  the  fibres 
are  moved  along  on  a  travelling  apron  and  submitted  to 
the  action  of  an  alternate  spraying  with  a  bleaching 
solution  and  pressure  between  squeezing  rollers,  after 
which  the  impregnated  fibres  are  left  m  the  moist  con- 
dition until  the  blcachingaction  is  completed,  being  finally 
washed  with  water,  extracted  in  a  hydro-extractor,  and 
dried.— A.  B.  S.  I 

Bleaching  apparatus.     R.  van  Buggenhoudt,  New  York, 
Assignor    to    O.    Goetze,    Brooklyn,    N.Y.     U.S.    Pat. 
872,205,  Nov.  26,  1907.     (See  preceding  ab.stract.) 
Claim  is  made  for  a  machine  consisting  of  a  number  of 
tanks  arranged  side  by  side,  and  of  a  bleaching  api)aratu8    I 
supported  on  a  wheel  platform  moving  on  rails  parallel   I 
to  the  row  of  tanks.     The  bleaching  apjjaratus  con.si.sts 
of  an  endless  apron  which  moves  in  a  direction  at  right    ' 
angles  to  the  tanks  and,  conveys  the  material  to  bo  bleached 
beneath  a  number  of  sprays  of  bleaching  solution  and 
through  a  number  of  pairs  of  squeezing  rollers,  and  then 
finally  into  the  tanks. — A.  B.  S.  1 


Bleaching  solution  [hydrogen  peroxide]  ;   Manufacture  of  a 

stable .     R.      Wolffenstein.     Fr.     Pat.     380,181, 

July  24,  1907.  Under  Int.  Conv.,  Aug.  3,  1906. 
Salts  of  an  acid  stronger  than  carbonic  acid  and  having 
an  alkaline  reaction  to  litmus,  are  added  to  hydrogen 
peroxide  solution.  Suitable  salts  are  the  alkali  salts  of 
certain  organic  acids  and  alkaline  salts  of  such  inorganic 
acids  as  phosphoric  acid. — A.  S. 

Fabrics  ;    Processes  and  apparatus  for  removing  soda-lye 

from saturated  therewith.     0.   Venter,   Chemnitz, 

Saxony.     Eng.  Pat.  15,352,  Julv  3,  1907.     Under  Int. 
Conv.,  March  1,  1907. 

See  Fr.  Pat.  379,992  of  1907  ;    following.— T.  F.  B. 

•Mercerisation  ;    Process  and  apparatus  for  the  removal  of 

caustic  soda  from  fabrics  after .     0.  Venter      Fr 

Pat.  379,992,  July  18,  1907. 

The  apparatus  consists  essentially  of  a  covered  vat  fitted 
with  a  number  of  horizontal  rollers  arranged  in  pairs. 
The  upper  roller  of  each  pair  presses  on  the.  lower  one  with 
its  own  weight.  The  bearings  of  these  rollers  are  arranged 
so  that  they  can  be  displaced  axially  for  cloths  of  varj-ing 
width.  The  cloth,  saturated  with  soda-lye,  passes 
horizontally  through  a  number  of  these  pairs  of  rollers 
and  is  submitted  to  the  action  of  steam  from  perforated 
pipes  placed  above  and  below  the  cloth  before  each  pair 
of  rollers.  The  steam  removes  the  caustic  soda,  which 
falls  into  a  tank  below,  and  the  material  passes  on  imme- 
diately to  the  tenter  frame. — A.  B.  S. 

Dyeing  and  mercerising  of  fabrics  ;   Process  for .     T. 

and  J.   Pickles,  Burnley.     Eng.  Pat.   25,445,  Nov.  12 
1906. 

The  material,  which  may  be  first  singed,  if  necessary,  is 
passed,  in  the  open  width,  through  a  series  of  baths 
containing  heated  scouring  solutions,  the  excess  of  liquor 
being  removed  from  the  fabric  by  suitable  pressure 
rollers.  The  damp  cloth  is  then  mercerised,  washed,  and 
dried,  in  the  usual  manner.  A  sulphide  dyestufi  may  be 
applied  to  the  fabric  either  before  or  during  mercerisation. 

—A.  B.  S. 

Vat  dyeing  tcith  colouring  matters  of  the  gallocyaninc  series 
or  derivatives  therefrom.  G.  W.  Johason,  London. 
From  Dye  Works,  formerly  Durand,  Huguenin,  et  Cie., 
Basle,  Switzerland.     Eng.  Pat.  10,557,  May  6,  1907. 

See  Fr.  Pat.  377,288  of  1907  ;  this  J.,  1907,  1045.— T.  F.  B. 

Dyeing  of  silk,  wool  and  all  materials  of  animal  origin, 
by  means  of  sulphide  dyestuffs.  M  Sestier.  Fr.  Pat. 
379,960,  Sept.  24,  1906. 

The  animal  fibres  are  first  prepared  with  a  metallic  oxide, 
such  as  lead  dioxide,  chromic  acid  or  manganese  dioxide, 
which  has  an  oxidising  action  and  will  therefore  counteract 
the  reducing  action  of  the  animal  fibre.  For  example, 
the  goods  are  treated  in  a  bath  of  pota.s.sium  ])ornmnganate 
(1  per  1000),  until  they  have  taken  up  from  2 — 5  |kt  cent, 
of  their  weight  of  manganese  dioxide  ;  they  are  then  well 
washed  and  dyed  in  the  usual  manner  with  sulphide  dye- 
stuffs,  with  the  addition  of  gelatin  or  glucose  to  the  dye- 
bath.— A.  B.  S. 

Zinc  formaldehyde  hydrosulphitc  ;   Process  of  making . 

H.  Labhardt,  Mannheim,  Assignor  to  Badisclie  .\nilin 
und  Soda  Fabrik,  Ludwigshafcn  on  Rhine,  (icrmanv. 
U.S.  Pat.  871,600,  Nov.  19,  1907. 

See  Eng.  Pat.  81  of  1906 ;    this  J.,  1906,  260.— T.  V.  B. 

Discharging  paste.  K.  Reinking,  .Assignor  to  liadischo 
Anilin  und  Soda  Fabrik.  Ludwigsliafen  on  Rhino, 
Germany.     U.S.  Pat.  871,629,  Nov.  19.  1907. 

See  Addition  of  Oct.  23,  1904,  to  Fr.  Pat.  297. 370  „f  1000  : 

this  J.,  1905,  672.— T.  F.  B. 

Hydrosulphitc   preparation  ;    Stahh <iiui    /.nxi.i.s   ,,/ 

making  same.  G.  Enpi.  .Assignor  to  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  U.S.  Pat.  872,114, 
Nov.  26',  1907. 

See  Fr.  Pat.  376,206  of  1907  ;  this  J..  1907.  1007.- T.  F.  H. 
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Sinng  tulle  and  analogous  fabrics  i    Apparatus  for  . 

J.  M.  Clcro-Renaiid.  Villeurbanne.  France.  Eng.  Pat. 
26.526.  Nov.  22,  li>06.  Under  Int.  Conv.,  Dec.  28, 
1905. 

The  nuitorial  is  unwound  from  a  roller  and  passed  on  to  a 
clip-slentor.  the  chains  of  whiili  converge,  near  to  the  fore- 
part of  the  machine.  The  fabric,  after  being  engaged  by  the 
clips,  is  tirst  passed  through  one  or  more  troughs  which  are 
arranged  across  the  machine  and  comtain  size  or  some 
other  tiuishing  preparation.  The  material  is  then 
subjected  in  succession  to  the  action  of  rotating,  rubbing 
and  brushing  devices.  The  rubbers  consist  of  adjust- 
able curved  rods,  tubes,  or  rollers,  and  are  arranged 
in  a  circular  group  upon  horizontal  arms  which  radiate 
from  a  rotatable  vertical  axis.  The  brushes,  mounted 
in  a  similar  manner  to  the  rubbers,  are  kept  free 
from  solidjtied  size  by  causing  them  to  pass  over  sponges 
which  are  placed  in  a  reservoir  containing  water  or  fresh 
siae.  The  sized  fabric  is  dried  by  passing  it  over  some 
heating  arrangement  at  the  rear  of  the  machine,  it  is 
then  disengaged  from  the  clips,  passed  over  two  hot 
cylinders  to  complete  the  drying  process,  and  finally 
delivered  on  to  a  winding  reel. — P.  F.  C. 

Paper  and  linen,  etc.     Fr.  Pat.  379,979.     .See  XIX. 


VII.— ACIDS,    ALKALIS,    AND    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Xitrogen  compounds  ;  Lecture  experiments  relating  to  the 

chfmi<try  of  inorganic .     F.  Raschig.     Ber.,  1907, 

40.   4.js<»— 4588.     (See  ako  this  J.,   1904,  934,   1213; 
I'.Hi.j,  <.t23.) 

yitrilosul phonic  acid,  XlSUsH)^.  To  125  c.c.  of  a  o-N 
solation  of  sodium  nitrite  (350  grms.  of  the  commercial 
•alt  per  litre),  a  few  drops  of  phenolphthalein  solution  are 
added,  when  the  liquid  becomes  coloured  red  owing  to 
the  presence  of  a  trace  of  alkali.  On  now  adding  300  c.c. 
of  5-.V  sodium  bisulphite  solution  (commercial  solution 
of  35' — 30  H.  or  1-32  sp.  gr.),  the  red  colour  disappears 
at  first,  but  reappears  after  a  few  moments,  and 
con.siderable  heat  is  developed.  The  reaction  is : 
XaXU,  +  .3.\aH.S03  =  X(S03Xa)3+XaOH-l-H20,  but  the 
free  alkali  formed  prevents  its  completion.  Sodium 
nitr"  .  ite   is   very  easily  soluble,   but  on  pouring 

ih'-  .ixture    into    1    litre    of   a   cold   saturated 

•ol'.  tassium  chloride,  the  whole  solidifies  to  a 

cr>  te  of  the  sparingly  soluble  potassium  salt. 

(St*  f-rn,    this    J.,   1901,    7.07.)     Hydroxylamine- 

diniiJ...,.u:  acid.  HO.X(S03H)2.  To  100  c.c.  of  5-N 
■odinm  nitrite  Holution  and  2fjb  grms.  of  ice,  100  c.c. 
of  '  '  '  bliuljihitc  solution  are  added,  with  stirring, 
*0':  f .   of  t'lacial  acetic  acid.     The  reaction  : 

Xa."     _.     H.S()3  =  HO.X(.S03Xa)2-l-XaOH,       proceeds 

rapidly  and  quantitatively.  On  treating  the  reaction- 
nuxture  with  ^n  f  qual  volume  of  a  cold  saturated  solution 
of  pota-  •'•,  the  easily  soluble  sodium  hydroxyl- 

*niu»    '•  is  converted    into    the    less    soluble 

pot«Miuin  -ut.  w-  K  h  crystalIi.Hcs  out.  In  a  cold  solution 
of  the  ffOtAKiium  salt,  barium  chloride  produces  no  pre- 
cipit.%'. .  .  v.n  in  prfrsence  of  hydrofrhloric  acid,  but  on 
w»'  im  ftulphatf  is   precipitated. 

■  'aK)2-(-H20^  HO.XH.SOjK-t-KHSO,. 
If  a^x/ijt  I  grm.  of  the  potaAHium  Halt,  in  presence  of  a 
littlr-  •»  a'rr  .and  a  few  dropA  of  sodium  hydroxide  solution, 
•*  •  :'h  l««a*l   peroxide  or  with    10  c.c.  of  A'/io 

1,    a    vioIft-f!olour«'d    solution    is    produced, 
'     '  '  H  nitrwodisulphonate. 

■  ly   if   potassium    jfcr- 
iit.     (.'v-f;  also  Divers, 

■  nir  ftr.id,  XO(S03H)2. 

incdisniphonate,    prc- 

ibovc,    lA   treated    with   25  c.c.    of  a 

n  of  ammonia  and  then  with  4rK)  c.c. 

of  K.MnO*  i«r  litre). 

ition   are   mixed    with 

■.'.'-•     iurn   chloride. 
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when  the  whole  soon  sets  to  a  paste  of  yellow  crystals 
of  potassium  nitrosodisulphonate.  The  yellow  crystals 
dissolve  in  water  with  formation  of  a  violet  solution, 
which  is  stable  in  presence  of  alkali,  but  is  deconaposed 
by  acids.  Nitrosodisulphonic  acid  is  a  compound  of 
quadrivalent  oxygen,  and  it  is  to  this  fact  that  the  author 
attributes  its  intense  colour.  (See  also  Divers,  this  J., 
1904,  00,  185.)  Nitrosistdphonic  acid,  N0(0H)S03H. 
This  acid  is  best  prepared  by  the  reduction  of  nitro- 
sulphonic  acid,  NO2.SO3H,  with  mercury  or  copper,  in 
presence  of  concentrated  sulphuric  acid  (see  this  J., 
1907,  966).  The  blue  copper  salt  may  also  be  prepared 
by  passing  nitric  oxide  through  a  mixture  of  concentrated 
sulphuric  acid  and  a  saturated  solution  of  copper  sulphate. 
The  copper  salt  is  decomposed  by  oxidising  agents  such 
as  nitric  acid  and  by  diluting  its  solution  with  water. 
The  ferrous  salt,  on  the  other  hand,  which  is  the  cause 
of  the  brown  coloration  produced  on  leading  nitric  oxide 
into  a  ferrous  solution,  is  stable  in  aqueous  solution. 
For  the  action  of  nitrosisulphonic  acid  in  the  chamber 
process,  see  this  J.,  1907,  960.  Lead  chamber  in  a  beaker. 
One  c.c.  of  5-N  sodium  nitrite  solution  is  diluted  with 
400  c.c.  of  water  and  100  c.c.  of  dilute  sulphuric  acid, 
and  1  c.c.  of  a  10  per  cent,  solution  of  potassium  iodide 
and  a  little  starch  paste  are  added.  A  blue  coloration  is 
produced,  owing  to  the  liberation  of  iodine  by  the  nitrous 
acid.  A  weak  solution  of  sodium  bisulphite  (5  c.c.  of  5-N 
solution  diluted  to  100  c.c.)  is  now  run  in  until  the  colora- 
tion disappears,  owing  to  the  conversion  of  the  nitrous 
acid  into  nitrosisulphonic  acid:  2HNOo  +  S02  = 
N0(0H)S03H-f  NO.  Bubbles  of  nitric  oxide  are  now 
observed,  and  the  air  above  the  liquid  is  coloured  yellowish- 
brown.  On  shaking,  the  nitric  oxide  dissolves,  with  for- 
mation of  nitrous  acid,  until  eventually  the  blue  coloration 
reappears.  More  sodium  bisulphite  solution  is  now  run  in, 
and  the  operations  described  are  repeated,  and  so  on. 
In  this  way,  large  quantities  of  sulphurous  acid  can  be 
converted  into  sulphuric  acid  through  the  agency  of  the 
nitrosisulphonic  acid.  The  author  also  describes  the 
preparation  of  a  solution  of  pernitric  acid  (HNO4)  (this 
J.,  1904,  935),  and  of  monochloramine,  and  the  conversion 
of  the  latter  into  hydrazine  (this  J.,  1907,  1108).— A.  S. 

Alloys  not  attacked  by  acids,  cold  or  hot.  A.  Jouve. 
Soc.  Ing.  Civils  de  France.  Proces-Verbal,  1907,  [16], 
206—208. 

The  author,  as  the  result  of  technical  experiments, 
recommends  the  use  of  alloys  of  industrial  metals,  such 
as  iron,  with  silicon,  for  the  construction  of  apparatus 
for  the  treatment  of  acids,  e.g.,  for  the  concentration 
of  sulphuric  acid,  condensation  of  nitric  acid,  etc. — A.  S. 

Nitrogen  trioxide  ;  Gaseous .     H.  Brereton  Baker  and 

M.  Baker.     Chem.  Soc.  Proc,  1907,  23,  239. 

The  authors  have  found  that  liquid  nitrogen  trioxide 
can  be  converted  into  the  gaseous  state  if  it  is  dried  com- 
pletely. Seventeen  determinations  of  the  density  of  the 
gas  have  been  made  by  Victor  Meyer's  method  in  very  dry 
nitrogen.  Several  different  preparations  were  used  and 
the  densities  varied  from  38  to  62.  The  density  corres- 
ponding to  the  formula  N2O3  is  38,  and  it  is  concluded 
that  there  is  partial  polymerisation  to  the  double  molecule 
X'40(5.  The  analysis  of  the  substance  gave  63*12  per  cent, 
of  oxygen  (mean  of  5  experiments),  the  calculated  value 
for  the  trioxide  being  63'09.  Determinations  of  the 
molecular  weight  by  the  cryoscopic  method  in  dried 
l)en7.cne  gave  83  and  83-2  for  one  sample  and  95  for  another. 
The  liquid  is  green  at  the  ordinary  temperature,  but 
becomes  blue  below  — 2''.  It  does  not  solidify  at  — S0°, 
but  in  liquid  air  it  solidifies  to  a  mass  of  very  dark  blue 
crystals. 

In  the  discussion,  K.  Divers  })ointed  out  that,  two  years 
ago,  Rascliig  (Zeits.  antfcw.  Chcm.,  1905,  18,  1281 ),  and  Rnv 
and  Oafiguli  (Chem.  Soc.  Proc,  1905,  21,  280),  showecl, 
indep<!ndently,  that  nitric  oxide  distinctly  forms  nitrogen 
trioxide  with  oxygen  before  it  gfxjs  on  to  produce  nitric 
jKiroxide,  and  thus  furnished  chemical  evidence,  for  the 
first  time,  of  the  existence  of  nitrous  anhydride,  N2O3, 
in  the  ga''.eoiiH  state. 
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Ammonia  •;  Synthesis  of by  catalysis.     L.  Brunei  and 

P.  Woog.  Compt.  rend.,  1907,  145,  922—924. 
Geeen  hydrated  nickel  oxide,  spread  thinly  over  frag- 
ments of  powdered  glass,  is  heated  in  a  curreiat  of  dry  air, 
and  a  mixture  of  hydrogen  and  nitrogen  is  then  passed 
over  the  sesquioxide  thus  formed,  heated  to  180°— 200°  C. 
A  small  amount  of  ammonia  and  of  water  is  formed. 
On  then  passing  a  mixture  of  air  and  excess  of  hydrogen, 
the  nickel  oxide  is  alternately  reduced  and  re-oxidised 
with  evolution  of  much  heat,  and  continuous  formation 
of  ammonia  and  water,  so  long  as  the  temperature  is  kept 
below  incandescence  o;  the  oxide.  The  requisite  cooling 
is  effected  by  suspending  the  nickel  oxide  in  a  liquid 
which  boils  at  the  temperature  at  which  ammonia  is 
formed  and  thus  absorbs  the  excess  of  heat.  Petroleum, 
b.  pt.  200 — 240°  C.  is  found  to  answer  this  purpose, 
and  by  its  intervention,  a  regular  formation  of  ammonia 
is  obtained. — J.  O.  B. 

Barytes,   cdestine,  and  anglesiW;  Artificial  production  of 
— — .     P.  Gaubert.     Compt.  rend.,  1907,  145,  877—879. 

SxTLPHATES  of  barium  and  strontium  when  crystallised 
from  theii'  solution  in  sulphuric  acid  give  forms  similar 
to  those  found  in  natural  barytes  and  celestine.  These 
are  identical  for  the  different  sulphates  which  can  be 
crystallised  together.  The  differences  of  form  observed 
in  products  of  different  operations  are  due  to  unequal 
rates  of  crystallisation.  The  microchemical  jirocess  of 
Behrens  is  insufficient  to  distinguish  between  barium  and 
strontium  if  the  morphological  characters  of  tlie  crystals 
are  alone  studied.  But  if  the  solution  of  the  sulphates  in 
sulphuric  acid  be  evaporated  at,  or  a  little  below,  the 
boiling  point,  crystals  can  be  obtained  which  are  sufficiently 
large  for  the  determination  of  the  angle  between  the  optic 
axes.  This  angle  is  characteristic  for  each  of  these 
sulphates  or  theii"  mixtures. — F.  Shdn. 

Metallic  sulphates  and  caustic  alkalis  ;■  Interaction  of . 

Spencer  Pickering.     Chem.  Soc.  Proc.,.1907,  23,  261. 

Alkalis,  added  to  solutions  of  various  metallic  sulphates, 
precipitate  a  definite  basic  sulphate,  except  in  the  case  of 
manganese  and  magnesium,  where  the  hydroxide  is  pre- 
cipitated. After  the  precipitation  is  complete,  the  further 
addition  of  alkali  converts  the  basic  sulphate  either  into 
another,  sometimes  consecutively  into  two  other,  more 
basic  products  (for  example,  eopper  and  nickel),  or  into  the 
hydroxide  (aluminium).  \ATien  one  of  the  stronger 
alkalis  (potash,  soda)  is  used  in  excess,  the  product  is 
probably  always  the  hydroxide,  but  in  the  ease  of 
lime,  this  does  not  appear  to  be  so,  at  any  rate  not 
with  the  sulphates  of  copper  and  nickel  (see  page  1291). 
In  every  case  examined,  different  alkalis  have  given 
the  same  results  as  regards  the  basicity  of  the  sul- 
phates precipitated  by  them  in  each  particular  case. 
The  existence  of  the  following  eleven  basic  sulphates  has 
been  established  in  this  way  ;  the  predominance  of  5  as 
the  coefficient  of  equivalents  of  metallic  oxide  present 
is  very  noticeable.  Those  marked  with  an  asterisk  are 
the  ones  formed  when  the  whole  of  the  metal  has  been 
precipitated  from  the  solution ;  the  others  are  products 
of  the  action  of  further  quantities  of  alkali :  5NiO,3S03*, 
5NiO,2S03;  5Al.,03,3x  2SO3*  ;  4Cu0,S03*  :  4CoO,S03*; 
4CdO,S03*;  5CuO,S03;  oNiCSOa;  5ZnO,S03*;  lOCuO.SOg; 
10FeO,SO3*. 

Ferrocyanides  ;■    Double of  caloiiim  v:ith  jjotassivm 

and  ammonium.  J.  Campbell  Brown.  Chem.  Soc. 
Trans.,  1907,  91,  1826—1831. 
Potassium-calcium  ferrocyanidc  is  i)recipitated  on 
mixing  cold  concentrated  solutions  of  potiussium  fcrro- 
cyanide  and  calcium  chloride  in  molecular  proportions. 
It  is  an  anhvdrous  salt,  and  has  the  fornmla,  K.jCaFe(CX)g. 
At  I5°— 17°  C,  244  parts  of  water  di.ssolvc  1  part  of  the 
salt.  Ammonium-calcium  ferrocyanidc  is  best  prepared 
by  precipitation  from  a  mixture  of  solutions  of  ammonium 
ferrocyanidc  and  calcium  chloride  ;  it  forni.s  minute  white 
anhydrous  prisms,  which  become  coloured  on  exposure  to 
light.  At  15°— 17°  C,  388  parts  of  water  dissolve  1  part 
of  the  salt.  When  potassium  ferrocyanide  is  added  to  a 
mixture  of  calcium  chloride  and  ammonium  chloride,  the 


precipitate  formed  contains  both  of  the  double  salts,  the 
proportion  of  the  ammonium-calcium  salt  increasing  with 
the  proportion  of  ammonium  chloride  present. — J.  T.  D. 

Cupric  nitrite.     Edward  Divers.     Chem.  Soc.  Proc.,  1907, 

25,  269. 
A  PAPER  appeared  not  long  ago  in  the  Chem.  Soc.  Trans., 
1907,  1405  ;  this  J.,  1907,  526,  on  cupric  nitrite,  in  which 
Riy  sets  forth  his  observations  on  what  he  regards  as 
being  the  atmospheric  oxidation  and  autoxidation  of  this 
salt.  Now  nitrites,  as  such,  do  not  oxidise  and,  in  the 
cases  where  they  do  not  hydrolyse  in  water,  they  are 
stable  in  solution.  (The  passage  of  cobaltous  into 
cobaltic  nitrite  is,  of  course,  no  exception  to  the  state- 
ment.) What  Riy  has  occupied  himself  with  is  simply 
the  oxidation  of  nitrous  acid,  not  cupric  nitrite",  in  aqueous 
solution.  For  when  a  cupric  salt  is  dissolved  in  water,  ih 
is  always  hydrolysed  to  some  extent,  as  is  shown  by  its 
acid  reaction  and  other  facts.  Nitrous  acid  in  aqueous 
solution  becomes  nitric  acid  and  nitric  oxide,  and  nitric 
Oxide  oxidises  in  the  air.  When  it  is  added  that  nitric  acid 
decomposes  some  of  the  cupric  nitrite  to  form  nitrate 
together  with  more  free  nitrous  acid,  there  seems  to  be  no 
more  to  be  said.  As  to  the  oxidation  of  cupric  nitrite, 
as  such,  we  are  left  as  we  were,  without  any  evidence 
whatever  of  its  occurrence. 

Silicon   monoxide.     H.    N.    Potter.     Amer.    Electrochem. 
Soc.     Electrochem.  and  Met.  Ind.,  1907,  5,  442- 


The  author  describes  the  preparation  and  properties  of 
I  silicon  monoxide  ("  monox  ")  (see  Eng.  Pats.  26,788  and 
I  12,210  ;  U.S.  Pats.  830,739  and  830,740  ;  and  Fr.  Pat. 
,  366,644;  this  J.,  1907,  434,  684,  938,  939  and  1056). 
With  carborundum  as  reducing  agent,  the  highest  yield  of 
silicon  monoxide  from  silica  is  obtained  with  a  charge 
made  up  in  the  proportions  required  bv  the  equation : 
2Si02  +  SiC  =  3SiO -h CO.  With  carbon  as' reducing  agent, 
the  most  satisfactory  charge  consists  of  1  atomic  propor- 
tion of  carbon  to  1  molecular  proportion  of  silica.  Silicon 
monoxide  has  a  higher  heat  of  combustion  than  silicon. 
The  following  table  shows  the  relations  by  weight  and 
volume  of  various  pigments  (including  "  monox  ")  and 
raw  linseed  oil,  when  mixed  into  paints  of  suitable  thick- 
ness for  spreading  properly. 


Pigment. 


Sp.  gr. 


Approsimat*  per- 
centage of  picmeut 
in  paint : 


by  weight.  |by  volume. 


Weight  01 
1  gallon 
of  paint 

in  pounds. 


White  lead   

6-43 

80 

38-6 

21—24 

Red  lead  

8-53 

88-H 

45-4 

30— .13 

Zinc  oxide 

5-80 

67  + 

18'1 

14-S 

Iron  oxide 

— 

— 

15-6 

Indian  red 

4-32 

64 -H 

27-5 

— 

Ochre  

2-97 

50 

2;V7 

11-8 

"  Monox  " 

2-2 

20          , 

10.2 

8-6 

— A.  S. 

Graphite;    Deflocculated  .     E.    (J.    Acheson.     Amer. 

Electrochem.  Soc.     Electrochem.  and  Met.  Ind.,  1907, 

5,  452—453. 
Deflocculateo  graphite  (U.S.  Pats.  843,426  and  844,989  ; 
this  J.,  1907,  414)  will  remain  iKrmanently  su-^^iK-ndi'd  in 
water  or  oil,  and  such  sus])onaions  are  cfticicnt  lubricants. 
For  most  work,  an  oil  susjjeiuiion  cont^iining  0-5  j)er  cent, 
of  deflocculated  graphite  is  quite  satisfactory.  Compara- 
tive tests  by  t!.  H.  Hcnjamin  with  sj)in(llo  oil  alone  and 
after  mixing  with  0-5  per  cent,  of  in"iiphit«-,  .showo<l  that 
the  initial  coefficient  of  friction  of  the  latter  wuji  ti5  per 
cent,  of  that  of  the  oil  alone.  .After  60  minute.'*,  the 
coefficient  of  the  mixture  wa^  55  per  cent,  of  that  of 
the  oil  alone.  During  this  period  the  coellioient  of 
friction  of  the  oil  increa-sed  by  54  jier  cent.,  whilst  that 
of  the  oil  and  gra])hite  incn-ased  f)y  only  30  [wr  cent. 
After  shutting  off  the  .sii])i)ly  of  lubricant,  tlie  ciK-llicient  of 
the  oil  increased  by  125  j)er  cent,  m  30  ininute.t,  whiUt 
that  of  the  oil  and  graphite  increased  by  only  14  per  cent, 
in  80  minutes. 
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A  raspension  of  deflocculated  graphite  in  water  is 
stated  to  prevent  the  rusting  or  corrosion  of  iron  and 
steel.— A.  J>. 

Iodine  ;    Poii/morphous  form  of .     V.  Kurbatow.     Z. 

anorg.   Chcm.,   1907.  56,   230—232. 

loMNE  crj-stallUcs  from  solution  in  two  forms :—(!), 
Dendritic  aggregates,  which  chiefly  form  on  the  walls  of 
the  vessel :  and  (2).  rhombic  tables,  which  adhere  strongly 
to  the  bottom.  The  former  are  deposited  chiefly  at  low, 
the  latter  at  higher  temjieratures.  When  iodine  is  sublimed, 
the  sublimate,  if  condensed  on  a  surface  at  a  temperature 
below  4tf — 17^  C,  is  dendritic,  but  is  rhombic  if  the 
temjierature  of  the  condensing  surface  be  higher  than  that. 
The  rhombic'  crystals  are  always  difticult  to  detach  from 
the  condensing  surface,  a  pomt  of  some  practical  impor- 
tant*.—J.  T.  D. 

StJphur  production  of  the  icorld.     Oil,  Paint,  and  Drug 
Rep.,  Dec.  2,  1907.     [T.R.] 

The  report  of  the  U.S.  Geological  Survey  on  sulphur 
announces  an  increased  production  in  the  United  States 
of  50  per  cent.,  and  of  value  33  per  cent,  during  1906 
over  1905.  The  total  output  for  1905  was  294,153  tons, 
the  heaviest  protluction  in  any  one  year  since  1901,  when 
the  output  was  241,(591  tons.  The  imports  of  crude 
solphur  during  IWo  and  1906  are  respectively  given  as 
82.961  tons  and  72,404  tons. 

The  Sicilian  production  in  1906  was  833,937  long  tons, 
a  reduction  of  81,788  tons  from  the  previous  year.  There 
were  exported  from  the  island  in  1906,  357,432  tons, 
compared  with  456,260  in  1905,  and  of  the  former  exports, 
47,629  tons  went  to  America.  The  stock  in  Sicily  at  the 
oloee  of  the  last  year  was  525,115  tons,  which  can  be 
accounted  for  only  by  the  fact  that  the  American  product 
haa  crowded  out  the  Sicilian  in  the  markets  of  the  world. 
In  1906,  Japan  produced  24,000  tons  of  sulphur  ;  Chile, 
4000  tons  ;  Spain,  2263  tons  ;  and  Greece,  1200  tons. 
Xo  other  country  produced  over  1000  tons. 

The  'output  of  pvrites  in  the  United  States  increased 
from  253,00<J  long  tons  in  1905  to  261,422  long  tons  in 
1906,  but  it*  value  declined  from  an  average  price  per 
ton  of  $3-71  to  $3-56.  The  production  of  pj-rites,  while 
it  haa  fluctuated  during  different  years,  h£is  gradually 
increaflcd.  The  producers  claim  also  that  their  total 
prodact  ha«  been  sold  a  long  way  ahead,  and  that  the 
KTOwing  demand  from  new  sources  will  render  the  pro- 
aactioD  impervious  to  the  inroads  of  competing  sulphurous 
orw.  The  World'.^  production  of  pyrites  in  1905  amounted 
to  1.742,686  tons. 

Arsemic  production  in  the  United  Slates.     Oil,  Paint,  and 

Drug  Rep..  I^c.  2,   1907.     [T.R.] 
The  United  States  daily  pours  great  quantities  of  arsenic 
fomes  from  it«  umelter  stacks,   thus  wa.sting  thousands 
of  tons  jrearly.     And  yet  with  such  an  incessant  waste, 
thin  '•onntrr  imported  in  1906  more  than  8,000,000  pounds 
of   1  i  arsenic  comj^und-s,  at  a  cost  of  approxi- 

nift  ■'<(>,      I>uring  the  same  time  there  was  pro- 

du  =  .   ...  ....  'ountry  only  a  little  more  than  one-sixth 

of  the  quantity  imported^  valued  at  but  $63,460.  In 
Kogland,  an  in  the  United  States,  a  largo  part  of  the 
anenic  pro<luced  in  obtained  a«  a  by-product  in  smelting 
other  orm.  Franf-**,  G»Tmany,  Portugal,  S])ain  and 
Tarkev  1.  '  worked  deiKwits  of  arsenic  ores, 

and    aur  the    first   two    have   surpassed 

England    ...    ,  Xo   statistics    of   mineral    pro- 

doctton  arc  gathered  by  the  Turkish  government,  but 
the  rr-.fjfjf  nf  .iprnK   }■-  known  to  Ix;  large. 

'■  ■  '■■'•■  gnrat  bulk  of  arsenic  produced 

•  ■  r  fumex.  There  are,  however, 
h«J"  '  ■  plants  for  saving  it — the 
"  •  r  of  the  American  Smelters 

*  -t.  Wash.  The  latter  plant 
•^  it«  own  and' from  other  8melt<;rs 
o'  ■  I  ■  omc  arvf-nic  ore  from  .Montc- 
^^'  ont'ing  to  the  Mineral 
*-"''  ■ .  is  lo«:atcd  at  Mineral, 
^  '-  nic  trioxide  from 
^  iiic  only  in  the 
for; 


The   production   and   imports   of  the   United   States 
for  the  last  six  years  have  oeen  as  follows : — 


Production. 

Imports. 

Year. 

Tons.     1     Value. 

Tons.     1      Value. 

1901 

1902 

1903 

300 
1,353 
611 
36 
754 
737 

818,000 
81,180 
36,691 
2,185 
35,210 
63,460 

3.495 
4,055 
4,179 
3,400 
3,838 
3,987 

$316,525 
280,055 
294,602 
243,380 
256,540 
360,045 

1904 

1905 

1906 

Imports  include  metallic  arsenic,  arsenic  trioxide,  and 
arsenic  sulphides.  Paris  green  and  London  purple  have 
been  imported  for  consumption  during  the  last  three 
years  as  follows  :— 28,498  lb.,  valued  at  §985,  in  1904 ; 
44,931  lb.,  valued  at  .§1,118  in  1905,  and  311,293  lb., 
valued  at  $21,347,  in  1906. 

In  1905  Austria  produced  3  tons  of  arsenic  ore,  valued 
at  S160  ;  France,  3,998  tons  of  ore,  valued  at  $21,357  ; 
Germany,  5,416  tons  of  ore,  valued  at  .$98,532  ;  Great 
Britain,  718  tons  of  ore  (pyrites),  valued  at  $7,540,  and 
1,711  tons,  presumably  white  arsenic,  valued  at  $36,469  ; 
Japan,  9  tons  of  white  arsenic,  valued  at  $492  ;  Ontario, 
549  tons  of  ore,  valued  at  $2,693  ;  Portugal,  1,721  tons 
of  white  arsenic,  valued  at  $58,220,  and  24  tons  of 
arsenical  pyrites,  valued  at  $151  ;  Sjiain,  4,790  tons  of 
arsenical  pyrites,  valued  at  $16,131.  Turkey  is  estimated 
to  have  an  output  of  about  2,200  tons  of  arsenic  ore  per 
j'ear.  For  1906  but  few  figures  are  available,  but  Germany 
produced  3,364  tons,  Ontario  1,440  tons,  and  Sweden 
56  tons  of  white  arsenic.     The  values  are  unknown. 

Potash  salts  and  rock  salt  in  Spain.     Board  of  Trade  J., 
Dec.    12,    1907.     [T.R.] 

Lakge  tracts  of  ground  between  Torrelavega  and  Cabezon 
de  la  Sal  (near  Santander)  have  been  taken  up  by  a 
Belgian  firm  of  alkali  manufacturers,  and  it  is  reported 
that  borings  have  proved  the  existence  of  practically 
inexhaustible  supplies  of  rock  salt  and  potash  salts,  which 
will  be  treated  in  the  factory  recently  erected  at  the 
former   town. 

Bromine  and  iodine  ;    Duty-free   admission   of into 

France.     Board  of  Trade  J.,  Dec.  12,  1907.     [T.R.] 

The  French  "  Journal  Officiel "  for  the  1st  December 
contains  a  Presidential  Decree  laying  down  the  conditions 
under  which  duty-free  admission  of  bromine  and  iodine 
can  be  effected.  The  products  in  the  manufacture  of 
which  imported  bromine  and  iodine  have  been  used  must 
be  presented  for  verification  at  the  Customs-house  in 
Paris  within  three  months  from  the  time  of  the  impor- 
tation of  the  bromine  or  iodine  ;  and  the  quantities  of 
such  products  which  must  be  re-exported  for  every 
100  kilos,  of  bromine  or  iodine  imported  are  fixed  as 
follows  :— Sodium  bromide  (anhydrous),  125-400  kilos.  ; 
ammonium  bromide,  119'400  kilos.;  sodium  iodide 
(anhydrous),  115-150  kilos. 

Magnesium  carbonate ,-     U.S.   Customs  decision  on . 

Oil,  Paint,  and  Drug  Rep.,  Dec.  2,  1907.     [T.R.] 

Magnesium  carbonate,  for  medicinal  use,  was  assessed 
for  duty  at  3  c.  per  lb.  as  "  magnesium  carbonate."  The 
claim  of  the  importer  for  assessment  at  25  per  cent,  ad 
vol.  as  a  "  chemical  compound  "  was  overruled. 

Patents. 

Silric  acid  and  other  condensers.     A.  Trobridge,  Folling- 
on-Tyne.     Eng.  Pat.  25,435,  Nov.  12,  1906. 

To  protect  earthenware  or  other  fragile  pijies  used  in  the 
condciLsation  of  nitric  acid,  etc.,  from  fracture  by  currents 
of  the  cold  water  in  which  they  are  set,  each  vertical  pipe 
is  Hurrounricd,  from  the  bottom  of  the  containing  con- 
densing tank  to  near  the  top,  with  a  lead  pijM)  of  about 
an  inch  greater  diameter  than  the  enclosed  pipe. — E.  S. 
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Ammonia ';      Production     of .     H.     C.     Woltereck 

London.  Eng.  Pats.  28,963  and  28,964,  Dec.  19,  1906. ' 
The  following  improvements  are  now  made  on  the  jirocess 
for  the  production  of  ammonia,  described  in  Eng.  Pat 
16,504  of  1904  (compare  Fr.  Pat.  345,399  of  1904  ;  this  J.^ 
1904,  1215),  consisting  essentially  in  passing  air  or  steam 
at  a  regulated  temperature  over  or  through  peat.  The 
first  improvement  (in  Eng.  Pat.  28,963).  consists  in  passing 
the  hot  gases  from  the  distillation  through  a  scrubber 
containing  heated  hydrocarbons  of  high  boiling  point, 
in  order  to  arrest  tarry  products,  without  condensing 
any  of  the  steam  or  ammonia  which  pass  on  to  be  con" 
densed  in  the  usual  way.  The  second  improvement  (in 
Pat.  28,964)  consists  in  reducing  by  suitable  suction  or 
pressure,  the  water  in  the  peat  to  be  employed  in  the 
process,  to  65  to  70  per  cent.,  without  further  drying. 

— E.  S. 

Hydrate  of  lime  ;    Apparatus  for  the  production  of . 

W.   Schulthess,  Zurich,  Switzerland.     Eng.  Pat.  3210 
Feb.  S,  1907. 

In  this  apparatus  the  slaking  chamber  is  a  fixed  horizontal 
cylinder,  through  which  passes  a  shaft,  provided  with 
mixing  and  transporting  blades.  The  feed  opening  from 
the  charging  hopper  into  the  slaking  chamber  is  provided 
with  a  grid-shaped  slide,  to  hold  back  the  lime  in  the 
hopper,  and  to  allow  the  dust  raised  during  the  charging 
of  the  hopper  to  be  drawn  off  by  the  current  of  air  in  a 
conduit  or  pipe  arranged  on  the  chamber.  The  lime 
passes  from  the  hopper  into  a  cylindrical  sieve  attached 
to  the  longitudinal  shaft  in  the  slaking  chamber,  and  the 
water  required  for  slaking  is  supplied  through  perforations 
in  the  portion  of  the  shaft  within  the  sieve.  A  worm  is 
attached  to  the  external  periphery  of  the  sieve  to  convey 
the  lime  which  falls  through  the  sieve,  to  the  mixing  and 
transporting  blades  attached  to  the  shaft  between  the 
sieve  and  the  outlet  end  of  the  chamber.  The  arms  which 
support  the  sieve  in  the  middle  of  its  length  are  adapted 
to  serve  as  mixing  and  transporting  blades  to  pa,ss  the 
burnt  lime  from  the  front  to  the  rear  part  of  the  sieve. 
The  annular  space  between  the  sieve  and  the  inner  surface 
of  the  slaking  chamber  may  be  of  conical  form  to  facilitate 
the  advance  of  the  lime  falling  into  the  sieve,  by  means  of 
the  worm  attached  to  the  periphery  of  the  sieve.  A  blade 
is  attached  to  the  longitudinal  shaft  close  to  the  outlet 
end  of  the  slaking  chamber,  for  the  purpose  of  scraping 
away  the  slaked  lime  which  accumulates  at  that  end 
when  the  outlet  opening  is  closed. — W.  C.  H. 

Salt ;    Manufacture  of .     B.  F.  McTear,  Lea  Green, 

Lanes.     Eng.  Pats.  22,327a,  and  22,327,  Oct.  9,  1906. 

Eng.  Pat.  22,327a  relates  to  the  furnace  and  accessories 
used  in  the  melting  of  rock  salt  ready  for  running  into  the 
converters,  described  in  Eng.  Pat.  22,327.  The  furnace 
is  of  the  open-hearth  reverberatory  regenerative  type, 
provided  with  a  continuous  sloping  surface  along  one  side 
of  and  above  the  hearth,  on  to  which  the  salt  is  delivered 
by  a  conveyor  through  a  series  of  hoppers,  in  a  thin 
stratum,  which  is  quickly  melted  by  the  impinging 
flames.  The  molten  salt  overflows  into  a  chamber  below 
the  hearth  and  heated  independently,  and  from  this 
chamber  is  run  into  converters  (described  in  the  second 
patent,  22,327),  in  which  it  is  subjected  to  the  action  of 
hot  compressed  air,  or  to  other  means  of  ])urification. 
Inside  each  converter  is  placed  a  "  liner "  or  shield, 
formed  without  a  bottom  part,  and  rising  above  the  top 
of  the  converter,  so  that  it  may  be  readily  lifted  up. 
After  the  purification  process,  the  layer  of  discoloured  salt 
adhering  to  the  lining,  which  has  escaped  purification,  is 
drawn  up  with  the  shield,  and  a  suitable  lifting  bar  is 
lowered  into  the  still  molten  salt.  When  the  mass  has 
become  solid,  it  is  lifted  out  of  the  converter,  and  the 
bottom  layer  of  sediment  is  cut  off,  leaving  the  block  with 
a  white  peripheral  surface,  ready  for  cutting  up. — E.  S. 

Sail  ■;    Manufacture  of .     B.  F.  McTear.  Lea  fircen. 

Lanes.     Eng.  Pat.  25,404,  Nov.  10,  1906. 
The  impure  or  rock  salt  is  melted  and  run  into  a  '"  con- 
verter,"   where    it    is    stirred    by    means    of    mechanical 
agitators  for  about  15  minutes.     The  impurities  are  then 


allowed  to  settle  and  are  afterwards  removed  from  the 
lower  portion  of  the  resulting  block  of  pure  or  white  salt. 
The  converters  are  mounted  on  trolleys  and  arranged  to 
run  round  a  track,  so  that  the  process  Ls  made  a  continuous 
one.  Lime  or  potassium  nitrate  may  be  added  to  aid 
chemically  in  removing  the  impurities. — F.  Sodn. 

Salt  ;  Manufacture  of  an  alimentary .  M.  Beau- 
mont. Fr.  Pat.  379,986,  July  18.  1907. 
The  deliquescent  salts  present  in  ordinary  sodium  chloride 
are  converted  into  non-deliquescent  salts  by  the  addition 
of  such  compounds  as  phosphates,  or  sodium  carbonate 
or  sulphate.  The  salt  thus  prepared  may  also  l^e  mixed 
with  "  fortifying  substances  "  such  as  calcium  phosphates, 
hypophosphites  of  sodium  and  calcium,  oxides  of  iron  and 
aluminium,  etc. — A.  S. 

Sodium  sulphate  ;  Method  of  making .  J.  D.  Pen- 
nock.  Syracuse,  N.Y.,  Assignor  to  The  Solvav  IVocess 
Co..  New  York.  U.S.  Pat.  870,746,  Nov.  12.  1907. 
"  Nitre  cake "  and  a  sodium  compound,  having  an 
alkaline  reaction,  are  ground  and  intimately  mixed 
together,  in  approximately  reacting  proportions,  and  the 
mixture  heated  to  a  temperature  above  125'  C. — W.  C.  H. 

Sodium    sulphate    and    compounds    of    lead ;     Method    of 

preparing .     A.  S.   Ramatje,  Detroit.  Mich.     U.S. 

Pat.  871,066,  Nov.  12,  1907. 
The  process  consists  in  reacting  on  lead  sulphate  with  an 
alkali  carbonate  and  hydroxide  to  produce  basic  lead 
carbonate.  The  resulting  solution  is  brought  into  contact 
with  sulphuric  acid,  or  "  chamber  sulphate,"  whereby  the 
solution  is  acidified,  and  lead  eliminated  from  it,  and 
acid  abstracted  from  the  chamber  sulphate,  which  is 
converted  into  basic  lead  carbonate.  The  solution  is 
neutralised  and  jjurified,  and  sodium  sulphate  separated 
by  refrigeration. — W.  C.  H. 

Nitrites  ;   Process  of  making .     O.  Schonherr  and  W. 

Gaus,  Assignors  to  Badische  Anilin  und  Soda  Fabrik. 
Ludwigshafen  on  Rhine,  (iermanv.  I'.S.  Pat.  871.640. 
Nov.  19,  1907. 

See  Fr.  Pat.  363,643  of  1906  ;  this  J..  H)06,  847.— T.  F.  B. 

Cyanide  of  potassium  or  sodium  ;    Process  for  the  manu- 
facture   of    .     F.     W.    Monis.    Victoria.      British 

Columbia.     U.S.  Pat.  871,948,  Nov.  26.  l'.M)7. 

Caustic  alkali  and  formic  acid  are  produced  by  the 
electrolysis  of  a  solution  of  an  alkali  formate,  and  the 
formic  acid  is  neutralised  with  an  ammonium  salt  in 
order  to  obtain  ammonium  formate,  the  solution  of  which 
is  evaporated.  The  crystals  of  ammonium  formate 
obtained  are  distilled,  and  the  resulting  hydrocyanic  acid 
is  condensed  and  combined  with  the  caustic  alkali  obtained 
in  the  first  stdge  of  the  process. — A.  S. 

Stannic    chloride ;     Process    of    producing .     E.    A. 

Sperrv,  Brooklvn,  N.Y.     U.S.  Pat.  872,205.  Nov.  26, 

1907.' 
The  process  consists  in  treating  tin-bearing  material  in 
anhydrous  liquid  tin  chloride  with  a  mixture  of  chlorine  and 
gaseous  stannic  chloride,  the  ga.ses  being  passed  over  the 
surface  of  the  liquid.  Before  use.  the  gases  are  subjected 
to  refrigeration  and  passed  through  a.  liquid  dehydrating 
agent. — A.  S. 

Phenomena    of    dissociation  ;     Process    for    the    indmitrinl 

utilisation  of  the .     Soc.  pour  I'l'tilitiation   de  I'.Air 

et  de  ses  Derives  and  CJ.  Claude.  Fr.  Pat.  3Htl,lt72. 
Sept.  27,  1906. 
In  order  to  facilitate  the  process  of  di»sociation  at  a  high 
temjjeraturc,  for  example  that  indicated  by  the  equation, 
BaCOa  =C()2-(- Bat),  a  stream  of  inert  gas  or  of  one  which 
ha.s  an  action  which  Is  favourable  to  the  dissociation,  is 
passed  over  the  body  l)eing  treated  in  t»rder  that  the 
tension  of  the  volatile  constituent  (COj)  may  Ije  less  than 
the  tension  of  dissociation.  The  gas  coming  from  the 
a])paratiis  is  passed  through  a  heat  inti-rchungcr  through 
which  the  incoming  ga«  Ls  passed  in  the  reverse  din>ction 
in  order  that  it  mav  absorb  and  utilise  the  heat  from  the 
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oatgoing  gas.  The  heat  necessary  for  the  reaction  may  be 
carried  to  its  sphere  of  action  by  the  incoming  current  of 
MB  whii-h  is  passed  throuiih  a  preheater  for  the  purpose. 

— W.  H.  C. 

Xitrouji  fumes  ;    Proccjss  for  the  absorption  of  weak . 

I>et  Xorske  Aktieselskab  for  Elektrokemisk  Ind.  and 
B.  F.  Halvorscn.  Ft.  Pat.  380,190,  July  24,  1907. 
I'nder  Int.  Con  v.,  July  20.  190G. 
The  use  of  solid  absorbents  is  claimed,  such  as  lime  or  salts 
of  acids  which  are  liberated  by  nitric  acid.  The  solid 
aUiorlients  are  preferably  used  in  a  finely  divided  state, 
and  are  kept  continuously  in  motion  during  the  absorp- 
tion of  the  nitrous  fumes. — A.  S. 

Sulphur      Mining .     H.  Frasch.  New  York,  Assignor 

to  The  Frasch  Sulphur  Process  Co.,  Kitterv,  Me.  U.S. 
Pat  870,620.  Nov.  12.  1907. 
In  this  process  of  "  fusion  mining  "  in  porous  deposits, 
hot  water  is  supplied  from  heaters  through  three  pipes 
which  open  at  different  levels  in  an  underground  deposit 
of  a  fusible  material  (sulphur).  Means  are  provided  for 
shutting  off  the  water  from  the  pipe  which  opens  at  the 
lowest  level  of  the  deposit  during  certain  intervals,  and 
also  for  raising  the  melted  material  through  that  pipe 
during  the  intervals.  The  water  is  supplied  from  the 
heaters  at  a  temperature  above  the  melting  point  of  the 
material  to  l>e  mined,  and  additional  pressure  is  applied 
to  the  water  after  heating,  and  before  its  introduction 
into  the  deposit,  in  order  that  it  may  be  introduced  into 
it,  without  return  to  the  surface  of  the  ground,  at  a  rate 
sufficently  above  500  gallons  per  minute,  to  cause  the 
^uppIy  of  water  to  flow  away  underground,  and  thus  to 
prevent  inroads,  into  the  melting  space,  of  water  naturally 
present  in  the  surrounding  rock.  The  apparatus  also 
includes  a  mixing  tank,  provided  with  a  stirrer,  by  which 
comminuted  material,  specifically  lighter  than  water, 
such  as  sawdust,  may  be  mixed  with  the  hot  water,  and 
delivered  by  pumps  to  the  mine  piping,  the  function  of 
the  comminuted  material  being  to  choke  the  passages 
in  the  deposit,  and  thus  restrict  the  freedom  of  movement 
of  the  mining  fluid  in  the  deposit. — W.  C.  H. 

Sulphur  from  furnace  gases  ;  Apparatus  for  obtaining . 

F.  R.  Carpenter,  Assignor  to  A.  H.,  C.  H.,  and  M.  H. 

Carpenter,  Denver,  Colo.      U.S.  Pat.  871,912,  Nov.  26, 

1907. 
FiRXACE-CASE-s     Containing     "  sulphurous     oxide "     are 
pa.=:rd   frit   through   a  dust  chamber  and   then   into  a 
f  -' chamber,  wherein  steam  and  sulphur  dioxide 

■  d.  whilst  the  fixed  gases  escape.  The  con- 
den-x'j  -  ii[>hurous  acid  is  passed  to  an  evaporating 
chamber,  the  vapours  from  which  are  led  upwards  through 
•  tower  containing  incandescent  coke,  and  then  through  a 
chamljer  containing  iron  oxide,  to  which  air  is  also  ad- 
tn'-ttt^'l.  Mf  in-  are  provided  for  carrying  off  and  collecting 
'■  "  the  latter  chamlxjr.     The  evaporating 

'  i  by  meaas  of  a  coil  communicating  with 

a  -ii.ii^i  .  r„,  ,,,  liie  du«t  chamber,  the  heat  of  the  furnace- 
ga«««  being  thujt  utilised. — A.  S. 

El'tr.int*  :     Prf^fjui  of  converting into  the   colloidal 

'tat'.     H.   Knzel,  Baden.  Austria.     U.S.  Pat.  871,599, 
Nov.    Hi.   1907. 

.S««  Fr.  PaU  371.799  of  1906  ;  this  J.,  1907,  434.  -  T.  F.  B. 

Litfuefjfing  air  ;    Apparatus  for .     J.   F.   Place.     Fr. 

Pat  379,605,  June  14,   1907. 

'.  and  after  Ijcing  partially  dried  by 

M   chloride,    is    freed    from   carbon 

v»T  tolid  HfKliiim  hydroxide.     The 

then    abstracted    by    cooling    the 

ing  it  through  a  veHs<;l  cooled  by 
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and  to  become  reduced  in  pressure  without  releasing  the 
pressure  in  the  closed  chamber.  The  vacuum  vessel  is 
provided  with  a  valved  overflow  at  its  upper  extroiuity 
for  the  discharge  of  liquefied  air,  and  the  liquid  air  which 
evaporates  in  it  is  conducted  back  over  the  coils  of  the 
counter-current  apparatus  to  perform  the  preliminary 
cooling  of  the  compressed  and  purified  air.  The  appar- 
atus is  enclosed  in  an  isolating  jacket  to  prevent  the  access 
of  external  heat. — VV.  H.  C. 

Arsenic  compounds  of  lead,  etc. 
XIA. 


U.S.  Pat.  870,915.     See 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Patents. 

Plate  glass  ;    Apparatus  for  the  manufacture  of .     E. 

Gobbe,  Jumet,  Belgium.      Eng.  Pat.   11,711,  May  18, 
1907.     Under  Int  Conv.,  June  20,  1906. 


^i^^i^ii^^sfczz.^^:^^ 
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Gla.ss  is  melted  in  the  tank,  a,  and  overflows  into  the 
gallery,  c,  a  floating  bridge,  d,  preventing  the  entry  of  any 
scum  into  c.  The  still  liquid  glass  next  flows  on  to  the  top 
of  a  cast-iron  table,  e,  which  is  kept  at  such  a  temperature 
that  the  lower  part  of  the  glass  solidifies  but  does  not 
adhere  to  the  metal,  whilst  the  upper  part  remains  liquid. 
This  regulated  temperature  of  the  plate  is  maintained 
by  means  of  ribs,  /,  extending  from  it  into  a  vessel,  g, 
containing  water,  the  height  of  the  water  in  g  deter- 
mining the  temperature  of  the  plate.  Moreover,  water 
may  be  circulated  through  conduits,  h,  formed  in  the 
lower  part  of  the  plate.  From  the  plate  the  partly  formed 
glass  sheet  is  pulled  over  a  smooth  sole,  I,  where  it  com- 
pletely solidifies  and  is  partly  annealed,  and  then  passes 
between  a  series  of  tractor  rollers  located  in  an  ordinary 
annealing  gallery,  or  in  a  special  gallery,  the  sole-plate 
and  roof  of  which  are  double  and  are  provided  with  flues 
through  which  cold  air  is  circulated.  To  facilitate  the 
passage  of  the  glass,  the  sole,  I,  may  be  formed  of  graphite 
blocks,  or  better,  it  may  be  perforated  by  a  number  of 
holes,  and  compressed  air  blown  into  the  conduits,  p, 
the  chimney,  q,  then  being  closed.  The  sheet  of  glass 
has  a  brilliant  upper  surface,  but  its  lower  face  requires 
polishing.  The  width  depends  on  that  of  the  metal  plate, 
e,  and  the  thickness  on  the  level  of  the  glass  in  a,  which 
must  lie  kept  constant.  To  start  a  sheet,  molten  glass  is 
allowed  to  flow  on  to  the  plate,  e,  and  a  sheet  of  metal 
with  projecting  angle  iroas  is  attached  to  it  and  drawn 
along  by  the  tractor  rollers  mentioned. — A.  G.  L. 

Furnaces,  etc.     Eng.  Pat.  1824.     See  X. 


MATERIALS,    CLAYS, 
AND    CEMENTS. 


com/XJ- 
Techn. 


IX.— BUILDING 
MORTARS, 

Portland  cement  :  relations  between  its  idtimate 
silion  and  physical  properties.  R.  K.  Meade. 
Lit,  2,  3—5. 
Whatevkr  may  be  the  nature  of  the  combination'with 
each  other,  the  essential  elements  of  I'ortland  cement 
are,  lime,  silica  and  alumina.  In  the  cements  of  com- 
merce iron  replaces  some  alumina,  and  magnesia  some 
lime.  The  amount  of  lime  a  cement  may  contain  is 
dcfxindent  upon  factory  conditions  and  the  relative 
amount  of  silica  to  iron  and  alumina  present.  Overlimed 
cements  are  "  uasound,"  that  is,  in  time,  concrete  made 
from  them  will  disintegrate  and  crumble  or  crack.  Cementa 
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which  are  high  in  lime  without  being  unsound  are  very 
slow  setting  but  harden  rapidly,  sometimes  reaching  their 
maximum  strength  in  as  short  a  period  as  seven  days. 
Such  cements,  when  subjected  to  tension  tests,  usually 
show  retrogression  as  the  test  pieces  grow  older,  but, 
when  subjected  to  compression  tests,  show  an  increase  of 
strength  with  age.  Provided  a  cement  is  sound,  there  is 
nothing  in  the  theory  that  a  cement  must  show  a  pro- 
gressive gain,  a  cement  acquiring  its  strength  promptly 
being  certainly  better  adapted  to  modern  building 
conditions  than  one  requiring  a  long  period.  Low  lime 
cements  are  of  low  tensile  strength,  and  they  are  quick- 
setting,  if  the  lime  content  is  low  enough,  either  when 
freshly  made  or  after  standing  some  time.  The  wTiter 
advances  the  following  hypothesis  :  The  lime  in  Portland 
cement  clinkers  exist  in  three  forms  :  (1),  in  combination 
with  silica,  alumina,  iron,  etc.,  to  form  a  magma  of  ortho- 
silicates,  2CaO.Si04  ortho-aluminates,  2CaO.Al203,  etc.  : 
(2),  as  the  oxide  itself  in  solid  solution  in  this  magma  of 
silicates,  aluminates,  etc.  :  and  (3),  as  undissolved  oxide 
— that  is,  lime  merely  disseminated  through  the  magma, 
forming  with  the  latter,  simply  a  mechanical  mixture. 
If  this  be  assumed,  then  it  readily  follows  that  it  is  the 
lime  in  the  second  condition  which  causes  the  hardening 
of  cement  mortars  and  the  lime  in  the  third  form  which 
leads  to  unsoundness.  In  any  event,  low  lime  cements, 
contain  less  of  the  active  lime  than  high  lime  cements, 
and  over-limed  cements  contain  the  excess  lime  mechani- 
cally distributed  through  the  clinker.  Anything  which 
will  promote  the  combination  or  solution  of  the  lime 
during  burning  will  promote  soundness.  Cements  rich 
in  alumina  are  apt  to  be  quick-setting  and.  indeed,  if 
much  more  than  10  per  cent,  of  alumina  be  present, 
the  cement  is  almost  siire  to  be  quick-setting.  High- 
alumina  cements,  also,  are  quick-hardeners,  and  conse- 
quently cements  containing  from  li — 10%  of  alumina 
show  high  7-day  tests.  Cements  should  contain  at  least 
2-5  times  as  much  silica  as  alumina.  Portland  cement 
in  which  iron  replaces  alumina,  resists  sea-water  much 
better  than  ordinary  cements.  The  popular  supposition 
that  magnesia  in  considerable  amounts  causes  cement  in 
time  to  expand  and  crack,  is  an  error.  Cements  in  which 
magnesia  replaces  lime  are  of  low  tensile  strength,  because 
magnesium  compounds  have  only  faint  hydraulic  proper- 
ties. Magnesia  lowers  the  clinkering  temperature  of  the 
cement  and  hence  makes  a  more  fusible  clinker,  and  a 
more  easily  burned  cement.  The  alkalis  are  present  in 
cement  only  in  small  quantities.  They  may  to  some 
extent  act  as  a  flux,  promoting  the  combination  of  the 
lime  with  the  silica  and  alumina.  A  large  percentage 
of  the  alkalis  present  in  the  raw  material  is  driven  off, 
however,  during  the  burning  of  the  cement.  Additions 
of  small  quantities  of  either  potassium  or  sodium  car- 
bonate or  hydroxide  will  cause  cement  to  set  quickly, 
and  if  the  quantity  be  increased,  to  expand  and  crack 
on  hardening.  Large  amounts  of  calcium  sulphate  cause 
cement  in  time  to  disintegrate.  Additions  of  either 
calcium  sulphate  or  calcium  chloride  will  often  cause 
unsound  cement  to  pass  the  soundness  tests,  and  indeed 
to  become  sound.  If  either  slaked  or  unslaked  lime  be 
added  to  cements  which  have  become  quick-setting, 
these  become  slow-setting,  consequently  it  would  appear 
that  the  effect  of  seasoning  (exposure  to  air)  upon  such 
cements  will  be  to  convert  some  of  the  hydroxide  or 
oxide  of  lime  into  carbonate.  The  following  data 
represent  about  the  limits  of  chemical  composition  met 
with  in  freshly  made  American  Portland  cements  which 
pa,ss  the  standard  specifications  for  soundness,  setting- 
time  and  tensile  strength  :— Silica,  20—24  j)er  cent.  ; 
alumina,  5—9  ;  iron  oxide,  2—4  ;  lime  (CaO),  CO— 63-5  ; 
magnesia,  1-2  ;  and  sulphur  trioxide,  1-5  per  cent.  Most 
of  the  marl  cements  are  low  in  magnesia  ;  some  down  to 
0-5  per  cent. 

Patents. 
Fire-extingmshing   agent ;    Freezing-proof .     [Potas- 

fiivm  thioa/anate.]     W.  E.   Evans,  London.     From  W. 

Graaf    und     Co.,     Neuruppin,     Germany.     Eng.     Pat. 

25,410,  Nov.  10,  1906. 
The   addition   of  certain   thiocyanates,    particularly   the 
potassium  salt,  to  a  solution  of  sodium  carbonate  renders 


the  liquid  proof  against  freezing  down  to  a  temperature 
of  — 50  C.  The  alkali  thiocyanates,  moreover,  give  rise 
to  no  precipitation  when  added  to  sodium  carbonate 
solution,  and  in  no  way  interfere  with  the  generation  of 
carbon  dioxide  on  the'  addition  of  an  acid.  They  also 
greatly  increase  the  fire-extinguishing  properties  of  the 
liquid  and  have  no  injurious  effects  upon  timber  or 
masonry,  or  upon  the  metal  parts  of  the  fire  extinguisher. 
The  thiocyanate  solution,  or  a  mixture  of  this  with 
glycerin,  may  be  used  alone  as  a  fire-extinguLshing  agent. 

— F.  SODN. 

China  clay,   mica  and  quartz  from  decomposed  granite  '; 

Dry   process    of    extracting .     A.    E.    Gaved,    St. 

Austell,  Cornwall.  Eng.  Pat.  27,034,  Nov.  28,  1906. 
The  decomposed  granite  is  dried  and  broken  into  lumps 
of  a  convenient  size,  which  are  fed  into  a  roller-mill  or 
jaw-crusher.  The  crushed  material  passes  into  a  sifting 
drum,  which  is  mounted  at  a  slight  angle  to  the  horizontal. 
The  mesh  of  the  end  of  the  cylindrical  screen  next  to  the 
crusher  is  finer  than  that  at  the  other  end.  The  clay 
and  mica  together  pass  through  the  finer  meshed  portion 
into  a  bin  beneath,  and  the  coarser  grained  quartz  passes 
through  the  coarse-meshed  portion  into  another  bin, 
whilst  any  lumps  that  are  too  large  to  pass  the  screen, 
pass  out  of  the  end  of  the  drum  and  are  returned  to  the 
crusher.  The  mixed  claj'  and  mica  are  fed  from  the  bin 
on  to  a  jigging  screen  of  fine  mesh,  such  as  silk,  through 
which  the  clay  passes  into  a  storage  bin,  whilst  the  mica 
passes  through  coarser  meshed  material,  and  by  varying 
the  mesh,  it  can  be  graded  into  any  required  grain.  The 
screening  and  sifting  power  of  the  apparatus  may  be 
increased  by  feeding  the  crushed  granite  into  the  inner 
of  two  concentric  rotating  dnims,  and  separating  the  clay 
and  mica  by  means  of  another  drum  from  which  the 
quartz  is  delivered  as  "  tailings."— W.  C.  H. 

Stone  or  marble  ;   Manufacture  of artificially.     T.  M. 

Thom,    Ponders    End,    Middlesex.     Eng.    Pat.    9633, 
April  25,   1907. 

MorLDEU  blocks  or  slabs  of  disintegrated  stone,  marble, 
or  blast  furnace  slag,  mixed  with  slaked  lime,  are  intro- 
duced into  a  closed  vessel,  to  which  carbon  dioxide  Ls 
gradually  admitted.  The  rate  at  which  the  gas  is 
admitted  is  regulated  so  that  carbonation  begins  and  is 
maintained  at  first  at  a  pressure  less  than  atmospheric 
pressure,  and  the  rate  is  subsequently  increa.sed  and 
maintained  until  a  pressure  necessary  for  completing  the 
carbonation  is  arrived  at.  (See  also  Eng.  Pat.  20,070 
of  1905 ;   this  J.,  1906,  1097.)— W.  C.  H. 

Wood ;    Preserved ,    and   process   of   making   same. 

C.  Ellis,  Larchmont,  N.Y.     U.S.  Pat.  871,392,  Nov.  19, 

1907. 
The    wood    is    impregnated    with    "  copper    carbolate  " 
dissolved  in  an  "  organic  oil,"  e.g^.,  creosote  oil. — A.  G.  L. 

Wood  substitute  and  process  for  its  prcftaralion.  F.  SchncU, 
G.  W.  Mayer,  and  E.  Hartwich.  First  .Addition,  dated 
April  10,  1907,  to  Fr.  Pat.  379,(i09,  Sept.  12.  l<K»(i. 
(See  U.S.  Pat.  848,133  of  1907  ;    this  J.,  1907.  529.) 

By  this  modification  of  the  original  prote.-is.  a  wood 
substitute,  of  very  low  sjiecific  gravity,  may  \k'  olitnined 
by  mixing  wood  sawdust  with  a  thick  j>aAte  of  cereal  Hour 
and  water,  and  adding  a  very  small  (luantity  of  fibrous 
material. — \V.  C.  H. 

Refractorif  materials;   Process  of  making .     H.  A.  D. 

Collins!     Fr.  I'at.  379,784,  July  10.  lSt07.     Under  Int. 

Con  v..  July  11,  1906. 
Sek  Eng.  Pat.  15,735  of  1906  ;  thi;*  J.,  1907,  925.— T.  F.  B. 

Bricks,    plain    or    perforated,    tiles    ami   similar    building 

materials  ;     Process   of   making trithoul   burning. 

S.  Merenda.  Fr.  Pat.  380,104,  July  20,  1907. 
Bricks  are  made  by  addim;  a  isulution  of  niagnrtiium 
chloride  of  22—25°  B.  to  a  mixture  of  I  part  of  inagnenitc, 
2  of  fine  sand,  and  1  of  hawduHt,  iiiuiilding  the  i>ai<ty  xatum 
obtained,  and  then  drying  for  three  hourH  suk  u.suiiI.  To 
obtain  tiles,  maguesite  is  mixed  with  a  .•<olution  of  niag- 
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nesium  chloride  of  20°  B.  :  the  pasty  mixture  is  moulded 
and  dried  for  6  hours.  Colouring  agents  uiay  bo  added 
in  both  oasos. — A.  (.J.  U 

CcmtiU  :     Pr(>f«'*st    of   obtaining from    highhj    himc 

bioM-furiMce     ^ag.     A.     Miiller.     Wetzlar.     Geruianv. 
Eng.  Pat.  3294.  Feb.  9.  IWT. 

Whilst  in  the  molten  rondition.  higlily  basic  bla-st- 
fumaee  slag  is  intimately  mixed  with  solutions  of  barium 
or  strontium  salts  of  such  concentration  as  to  yield  a  dry 
cement  readv  for  use. — A.  G.  L. 


X.— METALLURGY. 

Chromium  [in  iron  and  cUcel]  :    Tiro  roluniciric  meihods  of 

deltrmining .     A.    \V.   CJregorv  and  J.    McCallum. 

Chem.  Soo.  Trans..  1907.  91.  1846—1849. 

The  methods  have  been  devised  for  application  to  the 
determination  of  chromium  in  iron  and  steel.  Two  grms. 
of  the  metal  are  dissolved  in  as  little  nitric  acid  as  possible, 
and  silver  nitrate  and  ammonium  jjersulphate  added 
(Walters,  this  J..  1906.  138)  :  after  boiling,  ammonium 
chloride  is  added  in  quantity  sufficient  to  precipitate 
nearly  all  of  the  silver,  the  solution  is  diluted  to  a  definite 
volume,  and  filtered  through  asbestos.  A  quantity  of 
the  filtrate  equal  to  half  the  original  volume  of  the  solution 
is  taken,  excess  of  standard  ferrous  sulphate  solution  is 
added  to  reduce  the  chromate  which  has  been  formed, 
and  the  excess  of  ferrous  sulphate  determined  by  titration 
with  standard   jwtassium  bichromate  solution. 

Chromium  can  also  be  determined  by  means  of  sodium 
bismuthate.  Two  gram>  of  the  steel  are  dissolved  in 
nitric  acid,  and  about  3  grms.  of  bismuthate  added  in 
small  quantities  :  the  solution  is  boiled  till  all  the  man- 
eanese  is  precipitated  as  dioxide,  enough  very  dilute 
hydrochloric  acid  Ls  added  to  dissolve  the  manganese 
dioxide,  and  then  excess  of  silver  nitrate.  The  solution 
k  boiled,  made  up  to  a  definite  volume,  filtered  through 
asbestw.  and  an  aliquot  portion  titrated  with  ferrous 
sulphate  and  bichromate  as  above. — J.  T.  D. 
Graphite  ;   I )e flocculated .      E.  G.  Acheson.      See  VII. 

Alloys  not  attacked  hif  acids,  cold  or  hot.     A.   Jouve. 
See  VII. 
Mercurial  poisoning  :    Antidotes  to and  their  relation 

to    thf    fUctrolytir    disnociation    theoru.     C.     Raimondi. 

See  WIUB. 

Mineral  prrxtuction  of  Japan.     Board  of  Trade  J.,  Dec.  5 
1907.     [T.R.] 

Th«  following  HtatwticM  relate  to  the  mineral  production 
of  Japui  in  1905  and  1906  :— 


Patents. 

Drying  air  for  blast  furnaces.      F.  W.  Harbord,  Englefield 
Green,  Surrey.     Eng.  Pat.  25,112,  Nov.  8.  1906. 

Before  entering  the  blast-furnace,  the  air-blast  is 
dehydrated    by   passing   through    a   chamber   containing 

Korous  material,  preferably  common  bricks,  which  have 
Ben  dried  after  being  sprinkled  with,  or  soaked  in,  strong 
solutions  of  salts,  such  as  the  sulphates  of  copi)er,  zinc, 
and  magnesium,  which  are  readily  dehydrated  at  tem- 
peratures not  exceeding  300  or  400'  C,  absorb  moisture 
in  the  dehydrated  condition,  and  do  not  liquefy  in  the 
water  absorbed.  Preferably  two  such  chambers  are  used 
in  conjunction  with  one  air-blast,  one  chamber  drying 
the  blast,  whilst  the  salts  in  the  other  chamber  are  being 
dehydrated  by  hot  air  or  gas  from  the  furnace  passing 
through  the  chamber  in  the  reverse  direction. — A.  G.  L. 

Magnetic  material ;  Manufacture  of .     R.  A.  Hadfield, 

Sheffield.     Eng.  Pat.  26,664,  Nov.  23,  1906. 

See  U.S.  Pats.  836.757  to  836,761  ;  this  J.,  1907,  155  ; 
also  Reissue  No.  12,691  ;   this  J.,  1907,  1095.— T.  F.  B. 

Magnetic  material ;  Manvfacture  of .     R.  A.  Hadfield, 

Sheffield.     Eng.  Pat.  26,665,  Nov.  23,  1906. 

See  U.S.  Pat.  842,403  of  1907  ;  this  J.,  1907,  415.— T.  F.  B. 

[Steei]  Metals  ;    Manufacture  of  certain  molten ,  and 

apparatus  therefor.     B.    H.    Thwaite   and   W.    Defries, 
London.     Eng.  Pat.  28,573,  Dec.   14,  1906. 

The  metal  is  treated  in  a  converter,  the  lower  part  of 
which  is  divided  into  two  segments  by  a  vertical  partition 
which  does  not  extend  to  the  bottom  of  the  converter, 
and  which  terminates  below  the  surface  of  the  molten 
metal.  By  means  of  a  blast  entering  the  bottom  of  one 
of  the  segments,  and  directed  vertically  upwards,  the 
metal  is  caused  to  pass  up  through  this  segment,  over 
the  partition,  down  the  other  segment,  and  so  back 
again  to  the  point  at  which  the  blast  is  applied.  The 
blast  may  be  oxidising  or  reducing,  and  may  carry 
reagents,  etc.  When  the  blast  is  stopped  and  whilst 
the  metal  is  still  circulating,  a  vacuum  may  be  produced 
in  the  up})er  part  of  the  converter  for  the  purpose  of 
removing  gas  from  the  metal  before  pouring. — A.  G.  L. 

Steel ;    Manufacture  of  open-hearth .     A.   W.   Allen, 

Philadelphia,  Pa.     U.S.  Pat.  870,921,  Nov.  12,  1907. 

Iron  oxide  and  burnt  lime  are  heated  in  a  basic  ojien- 
hearth  furnace  until  the  iron  oxide  shows  signs  of  incipient 
fusion,  when  molten  pig-iron  containing  phosphorus 
is  run  on  to  the  surface  of  the  first  charge.     The  bulk  of 
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the  slag  is  retained  on  the  hearth  until  the  final  stages  of 
heating,  so  as  to  obtain  the  iron  of  the  slag,  and  to 
eliminate  the  phosphorus  from  the  metal. — A.  G.  L. 

Steel  directly  from  ore  ;    Process  for  producing in 

the     blast-furnace.     E.      Osten.     Ger.      Pat.      181,191, 
Feb.  22,  1905. 

The  ore  is  mixed  with  a  quantity  of  reducing  agent  just 
sufficient,  or  barely  sufficient,  for  the  reduction  of  the 
iron  oxides,  and  is  smelted  in  a  blast-furnace,  into  which 
a  non-oxidising  gas  is  introduced,  this  gas  being  pre- 
viously heated  to  such  a  temperature  that  the  heat 
carried  by  it,  alone  suffices  for  the  reduction  of  the  ore 
and  the  melting  of  the  resulting  steel  and  slag.— A.  S. 

Furnaces  for  annealing  iron,  steel  and  other  goods  and  for 
hurtling  pottery  and  the  like.  G.  B.  Wright,  Wolver- 
hampton, Staffs.     Eng.  Pat.  1824,  Jan.  24,  1907. 

The  furnace  is  made  as  a  short  tunnel  with  arched  top 
and  open  ends,  which  cail  be  closed  by  means  of  shutters. 
At  either  end  of  the  furnace  is  constructed  a  "  soaking 
chamber."  Two  tracks  extend  through  the  furnace 
and  the  soaking  chambers.  Trolleys  containing  the  goods 
to  be  heated  are  run  into  the  furnace  from  either  end 
in  opposite  directions,  passing  on  their  way  through  one 
of  the  soaking  chambers,  in  which  they  take  up  heat  by 
radiation  from  the  highly  heated  goods  which  have  just 
left  the  furnace  and  are  going  outwards  on  the  other 
track.— A.  G.  L. 

Gold  and  silver  ;■    Process  of  extracting from  ores. 

G.  Gurnev,  Berkelev,  Cal.     U.S.  Pat.  871,766,  Nov.  19, 

1907. 
The  ores  are  treated  at  the  ordinary  temperature  and 
pressure  with  a  solution  containing  a  metallic  i)erchloride 
(ferric  chloride),  an  alkali  chloride  (sodium  chloride),  and 
a  mineral  acid  (hydrochloric  acid).  The  solution  obtained 
is  drawn  off,  and  the  precious  metals  are  precipitated  by 
electrolysis,  which  also  regenerates  the  solution. — A.  G.  L. 

Alloys  ;     Process   for   the   manufacture   of   metallic . 

W.    Riibel,    Hamburg,    Germany.     Eng.    Pat.    26.311, 

Nov.  20,  1906. 
See  Fr.  Pat.  371,695  of  1906  ;  this  J.,  1907,  416.— T.  F.  B. 

Alloys ';     Production    of    metallic .     L.    M.    Becker, 

Hampton  Wick,  and  E.  F.  Lamb.  London.     Eng.  Pat. 
16,504a,  July   18,   1907. 

Zinc  (95  parts)  is  first  alloyed  with  iron  (5  parts)  ; 
18 — 22  lb.  of  this  "  ferro-zinc  "  arc  then  alloyed  with 
26 — 30  lb.  of  copper,  .V — 1  lb.  of  phosphor-copi)er  con- 
taining 12  per  cent,  of  phosphorus,  I — 1]  oz.  of  aluminium, 
and  J— I  lb.  of  tin.— A.  G.  L. 

Roasting  furnaces  ;    Mechanical .     A.  Landsberg  and 

A.   Roitzheim,   Stolberg,  Germany.       Eng.   Pat.   3374, 
Feb.  11,  1907. 

The  furnace  (for  roasting  zinc  suphide,  etc.)  is  provided 
with  a  rotating  hearth  sole  carrying  the  fire-grates  and 
fire-flues,  and  with  an  outer  wall,'  carrying  the  fire-doors, 
which  rotates  with  the  hearth.  The  fire-grates  may  be 
connected  removably  with  tlie  hearth  sole,  in  which  case 
the  fire-conduits  are  provided  with  damjxjrs  controlling 
the  course  of  the  gases.  The  furnace  may  be  fitted  with 
a  device  for  raising  and  lowering  the  sole,  so  as  to  enable 
the  temperature  to  be  regulated. — A.  G.  L. 

Melting  furnace.  A.  Koch.  First  Addition,  dated 
June  12,  1907  (under  Int.  Conv.,  Aug.  4,  1906),  to  Fr. 
Pat.  367,470,  June  27,  1906. 
The  furnace  consists  of  two  or  more  chambers  ))laying 
the  parts  alternately  of  fusion  chamber  and  preheating 
chamber.  The  furnace  is  fired  with  oil.  and  the  hot  ga-ses 
from  the  melting  chamber  pass  directly  into  a  chamber 
in  which  the  air  supply  is  heated  and  the  oil  ga,sified. 
The  waste  gases  then  pass  into  the  chamber  used  for 
preheating  the  material  to  be  melted.— O.  F.  H. 


Muffle  furnaces.     F.   Sollner  and  H.   Koppel.     Fr.   Pat. 

379,420,  June  29,  1907. 
The  fireplace  is  placed  near  the  middle  of  the  muffle, 
and  the  hot  gases  circulate  through  passages  around  one 
portion  of  the  muffle,  the  other  portion  being  cooled  by  the 
circulation  of  cold  air  through  similar  passages.  '  The 
articles  to  be  treated  are  charged  into  the  hot  end  of  the 
muffle  in  boxes  attached  to  an  endless  chain,  and  are 
withdrawn  through  the  cool  end,  which  is  provided  with 
a  sheet  iron  extension. — O.  F.  H. 

Minerals  ;•   Process  for  the  concentration  of  by  means 

of  an  intermittent  liquid  current.  F.  G.  Buendia, 
Cartagena,  Spain.     Eng.  Pat.  11,865,  May  22,  1907. 

See  Fr.  Pat.  377,761  of  1907  ;  this  J.,  1907,  1090.— T.  F.  B. 

Spent  nitric  acid  [from  copper  engraving]  ;    Utilisation  of 

and  the  recovery  of  copper  therefrom.     The  Calico 

Printers'  Assoc,  Ltd.,  Manchester,  and  W.  Warr,  Staley- 
brklge.     Eng.  Pat.  15,087,  July  1,  1907. 

The  spent  nitric  acid  used  by  engravei-s,  which  contains 
copper,  is  diluted  with  an  equal  volume  of  boiling  water 
and  is  then  treated  with  an  excess  of  litharge.  The  lead 
nitrate  crystals  thus  obtained  are  recrystallised  from  a 
saturated  solution  of  purified  lead  nitrate,  from  a  previous 
operation,  and  from  this  mother  liquor  the  cop{)er  is 
removed  by  inserting  a  sheet  of  lead,  which  renders  the 
liquid  ready  for  use  again.  The  original  mother  liquor 
is  diluted  to  about  l-27o  specific  gravity  and  is  allowed 
to  remain  some  days  in  contact  with  sheets  of  lead,  until 
all  the  cop]>er  is  deposited,  the  clear  liquor,  containing 
nitrates  and  nitrites,  being  boiled  down  with  nitri<'  acid 
to  obtain  lead  nitrate  crystals.  The  cojjijer  sludge  is 
boiled  with  water  and  pieces  of  lead  are  sejjarated  from 
it  by  sifting  under  water;  it  is  finally  allowed  to  stand  in 
contact  with  Sfjent  acid,  until  free  from  lead.  Tbc  dilute 
solutions,  after  removal  of  copper,  may  be  used,  without 
crystallisation,  if  desired,  for  the  manufacture  of  lead 
chromate  or  other  products. — F.  Sodx. 

Sulphide   ores  ;     Desulphurising   and    reducing .     E. 

Dedolph,  Marvsville,  Canada.  U.S.  Pat.  870,668, 
Nov.  12,  1907.' 

Ore  containing  zinc  and  sulphur  as  impurities  is  intimately 
mixed  with  sawdust  or  other  finely-divided  carbonaceous 
fuel.  The  mixture  is  roasted  so  as  to  oxidLse  the  sulphur 
and  the  volatile  constituents  only  of  the  fuel,  after  which 
the  residue  of  roasted  ore  and  fixed  carbon  is  smelted  in  a 
blast-furnace. — A.  G.  L. 

Sulphurous  ores  ';    Method  of  roasting .     A.   Savels- 

berg,  Aachen,  Germany.  U.S.  Pat.  870,690,  Nov.  12, 
1907. 

The  sulphurous  ore  is  mi.xed  with  "  a  substance  (e.g., 
limestone)  which,  after  being  heated,  swells  up  or  disinte- 
grates on  contact  with  water."  The  mixture  is  roasted 
and  j)artially  desulphurised  in  a  converter.  The  mass 
obtained  is  next  wetted  with  water  so  as  to  destroy  it« 
sintered  structure,  and  the  wet  mass  is  then  again  roasted 
in  a  converter  by  means  of  a  blast. — A.  G.  L. 

[Copper]  Converter.      K.    iiaggallev,   Pittsburg,  I'a.      U.S. 
Pat.  870,925,  Nov.  "12.   1907. 

The  converter  is  constructed  of  heavy  metal  exterior 
walls  an<l  a  basic  refractory  lining,  through  a  single  largo 
block  of  which  a  tuyere  orifice  is  formed.  .Adjat-ent  to  tno 
tuyere  a  water-cooled  metal  hlock  is  placed  again>t  the 
lining.  This  block  is  in-^ct  into  the  other  metal  liKK-ks, 
and  is  ))rovided  with  a  numlxr  <if  cooling  |>a88ages  and 
with  means  for  individually  cimtrolling  the  sanii-. 

-A.  «;.  L. 

Orc.'i  containing  copper  pyritrs  ;    l'roC(sit  fur  the  treatment 

of u-itli  rrcoverif  if  the  sulphur.     O.  Frtilioh.     (Jer. 

Pat.  180,307,  Aug. '8,  1903. 
The  ore  is  heated  in  absence,  or  with  limited  a<(e.iM.  of 
air.  and  the  sul])luir  which  distils  over  is  condenhed  :  the 
residue  is  treated  with  suitable  solvents  for  the  extraction 
of  the  co])]>(T.  which  is  stated  to  l)e  rendered  soluliU-  after 
only  a  short  )KTiod  of  heating. — .\.  S. 
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t<-rminal8  are  arranged  in  a  set,  these 
n.illy,    BO   that   an   electrode   may   be 


.-1. 


EUdrodf^  G.  A.  Gucm,  iSilrerton,  Colo.,  and  H.  E.  T. 
H«altAin.  Xelnon,  British  Columbia.  U.S.  Pat.  870,675, 
Not.  12,  1907. 

trode  and  the  central  straight  "  tang  " 
'»f  a  (tingle  piece  of  thin  wheet  metal, 
omjgaU-d  longitudinally,  and  adapted 
rially  with  a  slit  terminal  (sec  previous 
he  intervention  of  a  binding  screw  or 
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Furmaee;      EUdrie    .     K-    G.    Sjobcrg.     Fr.    Pat. 

379,820,  April  17.   W)!. 

Thb   hiaioQ   r]  •  itcH   the   secondary   circuit 

***  *  lr»njifoTi  ,  iM  in  the  form  of'^a  horsc- 

*hoe.     The  tw  ■  '    r-<e-8ho<r  are  connected 

with  »  chAmb-  rorii  each  other  by  an 

mMUting  Kid  ,      The  material  to  be 


Zine  dutining  futnaee.     L.   Lvnen.     Ger.   Pat.    187,413, 
March  26,'  li)05. 

Thk  furnace  is  constructed  of  shaped  stones  so  arranged 
as  to  form  niches  which  serve  as  retorts.  The  zinc  vapours 
from  the  several  retort*  ]%ass  to  a  common  condensing 
chamber.     The  furnace  is  heated  bv  means  of  water-gas. 

—A.  S. 

Ores  and  metallurgical  products  ;   Process  for  the  treatment 

of  earthif,  ptdvtrulcnt  and  finehf-divided .     J.  Wiess. 

Ger.  Pat  1S5.1>02,  June  23,  1905. 

The  finely-divided  ore  or  the  like  Ls  mixed  with  a  coke- 
vielding  substance  and  with  lime,  limestone,  etc.,  and  the 
mixture  carbonised.  The  resulting  coke  is  treated  with 
»  solution  of  alkali  silicates,  in  order  to  cause  the  formation 
of  silicates  of  calcium,  etc..  which  increase  the  strength 
of  the  product. — A.  S. 

Bearing  metal.     Hannoversche  Lid.-ges.   G.m.b.H.     Ger. 
Pat.   184,476,  Nov.  22,  1905. 

Thb  alloy  contains  about  83  per  cent,  of  tin,  6-25  per 
cent,  of  tungsten,  and  10-4  per  cent,  of  nickel. — A.  S. 

Coke  for  vtetallurgical  purposes,  etc.     Eng.   Pat.   26,882. 
.See  n. 

Cement,  etc.     Eng.  Pat.  3294.     See  IX. 


XI.— ELECTRO-CHEMISTRY    AND  I 

ELECTRO-METALLURGY.  i 

(^.)— ELECTRO-CHEMISTRY. 

A«h  in  coals  ;  Electromagnetic  separation  as  a  means  of 
lessening  .     E.  Prost.     See  II. 

Patents. 

EUctrieal   accumulators   or   secondary   batteries.        G.    P. 
Triqaet,  Pari.s.     Eng.  Pat.  6735,  March  20,  1907. 

See  Fr.  Pat.  373,098  of  1906  ;  this  J.,  1907,  698.— T.  F.  B. 

EUetroehemieal   analysis  ;  Apparatus  for  .        G.    A. 

fiuesH.  Silverton,  Colo.,  and  H.  E.  T.  Haultain,  Nelson, 
British  Columbia.     U.S.  Pat.  870,674,  Nov.  12,  1907. 

Three  i' 
being  »'. 

•lipped  II;        of  each  terminal  and  held  by  friction, 

the  electrode  in  the  middle  terminal  being  adapted  to 
reeeire  the  deposit.  A  series  of  adjustable  beaker- 
npport«  are  arranged  on  a  bench,  with  a  set  of  terminals 
orer  each.  The  terminals  are  connected  in  series,  but 
ky  meaiM  of  a  metallic  thimble  interposed  between  the 
tormiiwla,  any  set  may  be  short-circuited. — B.  N. 


treated  is  fed  into  this  chamber  above  the  melted  material 
in  the  extremities  of  the  fusion  channel,  and  above  the 
separating  partition,  and  voltaic  arcs  are  produced 
between  the  melted  material  in  the  bath  and  the  un- 
melted  material  above.  An  arrangement  of  magnetic 
shcatliing  is  described,  with  the  object  of  acting  on  the 
voltaic  arcs,  and  directing  them  upwards  from  the  bath 
over  the  insulating  partition,  thus  protecting  the  latter 
and  producing  longer  arcs. — B.  N. 

Arcs  ;    Process  and  apparatus  for  produciyig  high-tension 

flame .     Salpetersaure-Ind.  Ges.     Fr.  Pat.  380,059, 

July  18,  1907. 

See  Eng.  Pat.  18,900  of  1907  ;  this  J.,  1907, 1204.— T.  F.  B. 

Arcs  of  high  tension,  directed  dovmwards  ;  Magnetic  blower 

for  producing  two  flame .     Salpetersaure   Ind.-Ges. 

Fr.  Pat.  380,060,  July  18,  1907. 

See  Eng.  Pat.  18,901  of  1907  ;  this  J.,  1907,  1243.— T.F.B. 

Arsenic  compounds  of  lead  ;    [Electrolytic']  Process  of  manu- 
facturing   .     C.  D.  Vreeland,  Montclair,  N.J.     U.S. 

Pat.  870,915,  Nov.  12,  1907. 

TuE  process  consists  in  immersing  a  suitable  cathode 
(e.g.,  iron)  in  a  solution  of  an  alkali  hydroxide,  contained 
in  a  porous  receptacle,  which  is  immersed  in  a  vessel 
containing  a  solution  of  an  electrolyte,  and  an  anode 
of  lead  or  of  a  lead  compound.  The  electrolyte  in  the 
anode  compartment  is  chosen  so  that  under  the  influence 
of  an  electric  current,  a  solvent  for  lead  is  produced 
from  it,  and  the  lead  salt  thus  formed  is  precipitated  as 
an  arsenic  compound  of  lead  by  introducing  a  soluble 
compound  of  arsenic  into  the  anode  compartment. 

— VV.  C.  H. 

White  had,  etc.     U.S.  Pat.  87L947.     -See  XIII4. 

Cyanide  of  potassium,  etc.     U.S.  Pat.  871,948.     See  VII. 

Pigments,  etc.   U.S.  Pats.  871,161  and  871,162.   See  XIII^. 

[B. )— ELECTRO-METALLURGY. 

Galena  ;    Electrolytic  treatment  of .     E.  F.  Kern  and 

H.   S.   Auerbach.     School  of  Mines   Quart.,    1907,   29, 
63—81. 

The  authors  have  made  a  series  of  experiments  on  the 
eathodic  reduction  of  artificially  prepared  lead  sulphide 
with  different  fused  electrolytes.  In  each  case  the  lead 
sulphide  was  crushed  to  about  30-mesh  size  and  floated 
on  the  surface  of  a  cathode  of  molten  lead  in  a  crucible 
of  clay  (for  chlorides)  or  graphite  (for  fluoride  electrolytes). 
The  anodes  were  strips  of  Acheson  graphite.  It  was  found 
that  fused  alkali  chlorides  or  calcium  chloride  are  satis- 
factory as  electrolytes;  the  E.M.F.  required  is  lower 
(about  5  volts)  with  the  former  than  with  the  latter  (about 
20  volts),  but  calcium  chloride  is  less  easily  volatilised  and 
gives  a  more  fluid  bath.  Below  1000°  C,  clay  crucibles 
are  scarcely  acted  upon  by  these  electrolytes,  except  that 
they  become  impregnated  with  the  fused  salts.  With 
a  niixture  of  cryolite  and  fluorspar  as  electrolyte,  a 
higher  current-eflficiency  is  attained,  but  the  bath  becomes 
viscous.  S])ent  chloride  electrolytes  may  be  regenerated 
by  dis.solving  in  water  and  re-crystallising.  With  these 
electrolytes,  chlorine  is  evolved  at  the  beginning  of  the 
process,  but  after  a  time,  the  decomposition  of  the  chloride 
ceases,  as  the  E.M.F.  of  decomposition  of  the  alkali  or 
calcium  sulphides  formed  by  the  reduction  of  the  lead 
sulphide,  is  lower  than  that  of  the  corresponding  chlorides. 
Hence,  eventually,  sulphur  is  liberated  at  the  anode, 
and  may  be  collected,  or  allowed  to  oxidise,  and  escape 
as  Hul[)hur  dioxide.  With  chloride  electrolytes,  the 
current-efficiency  increases  with  rise  of  temperature. 
No  loss  of  lead  by  volatilisation  occurs.  In  experiments, 
with  calcium  chloride  electrolyte,  with  natural  galena  ore 
(66-9  per  cent.  P\>.)  only  a  low  current-efficiency  was 
obtained  at  first,  but  on  remelting  the  reaction-product 
under  a  covering  of  fused  salts,  and  heating  at  a  tom- 
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perature  of  about  1200°  C,  the  calcium  which  had  alloyed 
with  the  fused  lead  cathode,  was  liberated  and  reduced 
a  further  quantity  of  galena  which  was  floated  on  the 
lead.  In  this  way  the  current-efficiency  was  increased 
from  •26-5  to  43  per  cent.  A  summary  of  the  results 
is  given  in  the  following  table  : — 


A  STUFFixG-BOX  surrounds  the  electrode  where  it  enters 
the  furnace,  and,  in  order  to  make  contact  between  the 
furnace  and  the  electrode,  divided  rings,  U  and  H,  made 
up  of  carbon  blocks  adapted  to  surround  tlie  electrode, 
are  used.  The  rmg,  G,  has  an  upper  conical  face,  J, 
and  m  engagement  mth  this  is  a  ring.  H,  with  a  lower 


Electrolyte. 


6  parts  cryolite ) 

3       „     NaCl [ 

1       „     KCl \ 

i  parts  NaC'l 1 

1       „     KCl ) 

1        ,.     CaC!2 1 

3  parts  cryolite ) 

1       „     CaFa > 

CaCIa 

CaCU 

CaClz 

CaCla     

CaClo*  


Average 
amperes. 


CD.  per  sq.  ft.  at : 


anode.    cathode. 


32-2 

27-6 

30-5 

39-0 
42-7 
44-8 
39-4 
38-5 


2040 

1944 

2160 

2808 
2135 
1344 
1143 
1116 


384 


366 

546 
491 
515 
453 
441 


Average 
voltage. 


9-0 

20-4 
14-6 
22-0 
24-6 
32-7 


Temp. 
°  C. 


Time, 
hours. 


Lead  I  Current- 
reduced.  eflBciency. 
Grms.      I  Per  cent 


770—810 

750—880 

950—1075 

810—1025 
775 — 980 
843—908 
875—990 
837—923 


5i 

4i 

4 

4* 


205 


162 


275 

460 
360 
363 
425 
287 


77-9 

55-6 
51-7 
46-6 
70-0 
430 


Lo83  in 

weifjlit  of 

anode  per 

ampdre-houT. 

Grms. 


Experiment  with  natural  galena  ore,  containing  66-9  per  cent,  of  lead. 


0-014 


0-045 

0-021 
0-019 
0-010 
0-041 
0-U80 


—A.  K. 


Metals  and  alloys  free  from  or  poor  in  silicon  and  metallic 

silicides ;     Production   of together  from   one   ore 

J.  Weekbecker.  Bull.  Ass.  Ing.  et  Indust.  Luxem- 
bourg, 1907,  7,  108  ;    Chem.-Zeit.,  1907,  31,  Rep.,  600. 

Ores  (of  manganese,  for  example)  are  smelted  in  an 
electric  furnace  with  just  enough  reducing  material  to 
reduce  the  iron  and  part  of  the  manganese.  The  rest  of 
the  manganese  goes  into  the  slag  which  is  run  off  into  a 
second  electric  furnace,  and  smelted  with  coke  and  silica, 
to  a  silicomanganese  containing  20 — 30  per  cent,  of 
.silicon.  Thus  ferromanganese  and  silicomanganese  are 
obtained  from  the  same  ore,  and  very  little  manganese 
goes  into  the  final  slag. — J.  T.  D. 

Patents. 

Furnace  :    Electric  and  method.     P.  L.  T.  Heroult, 

La  Praz,  Assignor  to  Soc.  Electro-Metaliurgique 
Fran9aise,  Froges,  Isere,  France.  U.S.  Pat.  871,273, 
Nov.  19,  1907. 

A  BASE  of  conducting  material  acts  as  one  electrode,  and 
a  ring  at  the  bottom  of  the  feeding  shaft  forms  the  second 
electrode.  A  "  false  or  dummy "  electrode,  without 
electrical  connections,  passes  through  the  shaft  and  the 
charge,  forming  part  of  the  path  of  the  current  from  the 
ring  electrode  to  the  base,  the  false  electrode  being 
adjustable  so  as  to  vary  the  length  of  the  path  of  the 
current. — B.  N. 

Furnace ;    Electric .     P.    L.   T.    H6roult,    I.a   Praz, 

Assignor  to  Soc.  Electro-Metal]urgi(iue  Fran9aise, 
Froges,  France.     U.S.  Pat.  871,338,  Nov.  19,  1907. 


conical  face,  K,  the  inner  face,  L,  of  the  lower  wall  of  the 
stuffing-box  being  also  conical.  A  copper  ring.  M.  is 
phiced  above  the  carbon  rings,  and  above  this  is  a  ring,  Q, 
of  packing  materia!,  pressure  being  exerted  u|)on  the 
rings  by  means  of  a  gland,  X,  which  is  provided  with  a 
flange  for  i)rotccting  the  packing  ring,  Q,  from  the  heat 
of  the  electrode. — B.  X. 

Furnace  ;    [Electric ]  for  .inidting  and  refining.     E. 

Viel.     Fr.  Pat.  380,119,  July  22,  1907. 

A    BARBEL-SHAPED    crucible    of    refractory    material    is 

mounted   horizontally   in   the  centre  of  a   metal   casing 

carried  on  a  truck.     The  crucible  has  an  opening  at  each 

end    for    charging   and    di.scharging,    and    can    bo    either 

rotated  or  tipped  about  its  horizontal  axis.      By  means 

of  the  truck,   the  crucible   may  be  approached  close  to 

I    two  stationary  electrodes  between  wliich  an  arc  is  formed. 

j    This  arc    is  dcHcctrd   into   tlie   interior  of  the   crucible, 

I    preferably  by  electro-magnetic  means. — A.  G.  L. 

I    Aluminium  ;     Method  of  producing  .     E.    \'iel.     Fr. 

;  Pat.   380,087,   July  20,    1907. 

Xatukal  aluminium  silicates  (kaolin  or  other  aluminium 

I    silicate,    or   even    bauxite)   are    mixed    with    a    quantity 

[    of  carbon  in.'suHicicnt  to  reduce  the  whole  of  the  aluminium 

I    present,  and  with  lime  and  oxide  of  iron,  if  the  mineral 

itself    does    not    contain    .sufficient    of    the    latter.     The 

mixture  is  heated  in  an  electric  furnace,  wlu-n  metaIHe 

aluminium  is  produced  according  to  the  equation  : 

A]o03(SiO,),  -f-  FeO  +  CaO  -h2C  = 
2 A!  -i-  FcSiba.CaSiOa  +  2C0  -h  O. 

The  aluminium  obtained  contains  3  to  5  per  cent,  of 
silicon  and  several  tenths  per  cent,  of  carbcm.  It  may 
be  relincd  by  heating  in  an  electric  converter  (see  jireceding 
abstr:\ct).  and  blowing  in  air.  or  by  heating  with  iron 
oxide,  which  oxidises  the  silicon,  the  light  silici  produced 
floating  on  the  top  of  the  aluminium,  whilst  the  heavy 
reduced  iron  sinks  to  the  bottom.  The  metal  «il)tained 
contains  90  to  UM(  per  cent,  of  aluminium.  To  avoid 
the  presence  in  it  of  traces  of  iron,  the  inm  oxide  used 
in  the  refining  may  l>e  replaced  by  copper  oxi<le.  Carbon 
may  be  removed  by  heating  with  about  2<i  jicr  <-cnt.  of 
a  mixture  of  lime  and  alumina.  The  original  crude 
aluminium  may  alternatively  In*  freed  from  Nilicon  by 
li(piating  in  a  reverberatory  furnace  at  about  7<Hi*  ('. 
The  fused  metal  obtained  <-ontains  but  littlo  silicon,  and 
is  retined  as  above. — A.  (J.  I.^ 
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M-  /.<.  iubf^s,  wire,  strip  or  the  like  ;    Electrolytic 

of .     S.  O.  Cowpcr-Ooles,  London.     Eiig. 

i.ii.  -u.-ll.  Nov.  19,  1906. 
A  CYLiXDKR  of  pim -metal,  or  of  st^el  coated  with  copper 
or  load,  is  mounted  on  lignum  fi7ap  or  glass  bearings  in 
a  tank  containing  the  electrolyte  (e.g.,  copper  sulphate) 
and  is  revolved  at  a  peripheral  speed  of  not  less  than 
IWK)  ft.  per  minute.  To  prevent  the  liquid  from  being 
throu-n  out  of  the  tank  by  centrifugiil  force,  a  cap  of  lead 
or  of  material  cased  in  lead  is  placed  over  the  revolving 
mandrel,  and  this  cover  is  made  an  anode  by  supplying 
it  with  current  at  a  higher  voltage  than  that  supplied 
to  the  soluble  (copj^er)  anodes,  from  which  it  is  insulated. 
Or  else,  the  same  current  is  supplied  to  both,  but  the  lead 
anode  is  pli<bed  nearer  the  mandrel  than  are  the  soluble 
anodes. — A.  G.  L. 

Cementation  processes.     M.   Ruthenburg,  Lockport,  N.Y. 

Eng.  Pat.  19.547,  Aug.  31,  1907. 
The  carburetting  material,  e.g..  powdered  charcoal,  is 
heated  in  contact  with  the  metal  to  be  treated,  by  causing 
an  electric  current  to  flow  parallel  to  the  face  of  the  metal 
through  a  poor  conductor,  which  may  consist  cither  of 
the  carburetting  material  itself,  or  of  a  separate  conductor, 
e.g..  carbon  rods,  embedded  in  sand  or  other  insulating 
material. — A.  G.  L. 

Alloys ;     Production    of by    electrolysis.     Virgmia 

Laboratory   Co.     Fr.    Pat.    380,213,    April    3,    1907. 

See  U.S.   Pats.   850.475  and  866,648  of   1907  ;    this  J., 
1907,  768  and  1(»96.— T.  F.  B. 

XII.— FATTY  OILS,  FATS,  WAXES, 
AND  SOAPS. 

Graphite  ;   Deflocculated .     E.  G.  Acheson.     See  VII. 


central  hollow  shaft  to  which  are  attached  wire  meshed 
cylindrical  cages  arranged  in  a  concentric  ring  within  the 
digester.  The  cages  contain  the  material,  and  these 
cages  are  removable  through  an  opening  in  the  top  of  the 
digester.— J.  W.  G. 

Bleaching  fats,  oils,  resins,  toaxes,  and  the  like  ;    Process 

for .     Verein.  Chem.  Werke  Akt.-Ges.,  Charlotten- 

burg,  Germany.  Eng.  Pat.  13,701,  June  13.  1907. 
Under  Int.  Con  v.,  Aug.   11,  1906. 

SeeFf.  Pat.  378,515  of  1907  ;  this  J.,  1907,  1150.— T.  F.  B. 

Soaps,  detergents,  and  saponaceous  compoxmds  generally  ; 

Maniffacture    of .     A.    H.    Charlton.    Brentford. 

Eug.  Pat.  16,448,  July  17,  1907. 
Soap  prepared  in  the  usual  way  is  mixed  with  an  emulsion 
of  talcum  (1  to  2  per  cent.),  sodium  carbonate  (2  per 
cent.),  potassium  carbonate  (4  per  cent.),  and  petrol  or 
other  spirit  (6  per  cent.),  in  approximately  the  pro- 
portions mentioned.  An  addition  of  sodium  silicate 
and  sodium  sulphate  may  also  be  made. — C.  A.  M. 

Concentration  of  liquids,  etc.     Eng.   Pat.    10,344.     See  I. 


XIII.— PIGMENTS,    PAINTS;    RESINS, 
VARNISHES;    INDIA-RUBBER,  &c. 

(.4.)— PIGMENTS,    PAINTS. 

Silicon  monoxide.     H.  N.  Potter.     See  VII. 

Mineral  paint ;    Production  of in  the  United  States. 

U.S.  Geological  Survey.     [T.R.] 
The  following  table  shows  the  production  of  the  various 
mineral  paints  in  the  United  States  in  1905  and  1906 : — 


1905 

1906 

Kind. 

Quantity. 

Value. 

Quautity. 

Value. 

Ochre 

^ln^>^  ami  Menna    

M  •                  •     

13,402 
689 
16.489 
10.494 
68,603 
5,181 
10,344 

S 

126,351 

17,004 

176,722 

120,430 

5,520,240 

24,108 

240,318 

15,482 
657 
17.992 
10.309 
74,880 
5,481 

$ 

148,049 

17,394 

204.026 

>l                          

111.720 

I                        

5,999,375 

<»Ut'- "                   

40,540 

<nber  pigmenta   

— 

Total    

125,202 

6,245,173 

124,601 

6,521,104 

Slate  and  shale  ground  for  pigments. 


Patents. 

FaU,  Mutinous   mattrr  and  the  like  ;    Apfiaratus  for  the 

extraetion  nf  from  condemned  me/tt  and  other  Hid)- 

tdnntfA.     W.  Holt.  King'H  Heath.  Worcester.     Eng.  Pat. 
ftr;-.  Mar.  5.  1W7. 

The    ap(*arataR    rmiKiMtH    of    a    Mtcam-jacketted    digester 
or  cylinder  containing  a  vertical  rotating  steam-charged 


Lead  paints,  lithopone  and  Venetian  red.  —  Under  this 
head  arc  included  white  lead,  red  lead,  Venetian  red,  &c., 
which  cannot  i)roperly  be  classed  as  mineral  paints, 
as  they  are  secondary  products  and  are  not  made  from 
crude  minerals.  The  quantities  of  white  lead  "  dry " 
and  "  in  oil  "  shown  in  the  IfiOfi  figures  arc  ))robably 
close  to  the  truth,  while  the  1905  figures  show  too  high 
an  output  of  white  lead  "  dry  "  and  a  correspondingly 
low  output  of  white  lead  "  in  oil." 


Hmr-wwA 

R«d  l«4  .... 
LUbarv*  and 
IMtoprmt  . . . 
TrftrUan  r«l  . 


1006. 


Quantity. 

Value. 

Quantity. 

Value. 

62.767 
73,909 
6.977 
6.779 
16.378 
19,878 

«.789 

1 

7,077,437 
8,261,212 

732,585 

474,530 
2.049,888      • 
2,307,233 

137,541 

93,763 

38,318 

7.988 

8.124 

13,808 

18.910 

4.400 

13,526 

1 
12.357,632 

4,571,618 

958.440 

681.292 

1,924.288 

2,551,346 
311.500 
lit".  39  4 
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Imports  of  such  paints  in  1906  were  : — White  lead, 
647,636  lb.  ;  red  lead,  1,093,639  lb.  ;  litharge,  87,230  lb.  ; 
orange  miperal,  770,342  lb.  ;   Venetian  lead.  5,432,732  lb. 

Patents. 

Figments   (white  lead) ;     Producing by   electrolysis. 

E.  D.  Chaplin,  Boston,  Mass.,  Assignor  to  International 
Lead  Companies.     U.S.  Pat.  871,161,  Nov.  19,  1907. 

Lead  is  dissolved  electrolytically  in  an  aqueous  solution 
of  a  non-alkaline  salt  in  the  presence  of  a  soluble  chlorate, 
thus  producing  an  alkali  hydroxide  and  a  solution  of  a 
"soluble  acid  salt  of  lead "  (lead  oxychloridc).  The 
hydroxide  and  lead  oxychloride  are  ■withdrawn  and  mixed, 
in  order  to  precipitate  lead  hydroxide,  which  is  then 
carbonated  to  produce  lead  carbonate. — B.  N. 

White  lead  ;   Process  for  the  manufacture  of .     F.  W. 

Morris,  Victoria,  British  Columbia.  U.S.  Pat.  871,947, 
Nov.  26,  1907. 

A  SOLUTION  of  sodium  formate  is  electrolysed,  using  lead 
electrodes,  in  a  cell  provided  with  a  diaphragm,  whereby 
formic  acid  and  spongy  lead  are  produced,  and  these  are 
subsequently  mixed  together  to  obtain  lead  formate,  from 
which  lead  carbonate  is  precipitated  by  addition  of  an 
alkali  carbonate  or  ammonium  carbonate. — A.  S. 

Pigments  [lead  chromate)  ;    Producing by  electrolysis. 

E.  D.  Chaplin,  Boston,  Mass.,  Assignor  to  International 
Lead  Companies.     U.S.  Pat.  871,162,  Nov.  19,  1907. 

Lead  is  dissolved  electrolytically  in  the  presence  of  a 
soluble  alkali  chloride,  producing  alkali  hydroxide  and 
lead  chloride.  This  lead  chloride  is  then  converted  into 
oxychloride.  The  alkali  hydroxide  and  the'lead  oxychloride 
are  next  withdrawn  into  separate  receptacles  and  a  mixture 
of  chromate  and  bichromate  of  the  alkali  base  is  electro- 
lytically produced  from  the  alkali  hydroxide,  and  the  lead 
oxychloride  is  then  treated  with  this  niixture  so  as  to 
produce  lead  chromate. — B.  N. 

Lakes  ;•    Process   of   making    red .     C.    Immerheisei', 

Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Lud- 
wigshafen  on  Rhine,  Germanv.  U.S.  Pat.  872,181, 
Nov.  26,  1907. 

See  Eng.  Pat.  82  of  1906  ;    this  J.,  1900,  224.— T.  F.  B. 

Paints  ;   Manufacture  of  a  new  base  for .     H.  Herreu- 

schmidt.     Fr.  Pat.  379,964,  Sep.  24,  1906. 

Finely-divided  artificial  or  natural  corundum  or  mag- 
nesium silicates  arc  mixed  with  the  materials  ordinarily 
employed  for  paints,  especially  in  cases  where  acid  fumes 
are  met  with.— G.  W.  McD. 

Paint  and  varnish  remover,  and  process  of  waking  same. 
P.  T.  Austen  and  F.  J.  Mavwald.  New  York,  and  F.  X. 
Govers,  Oswego,  N.Y.U.S.  'Pat.  871,750,  Nov.  19,   1907. 

The  composition  consists  of  a  number  of  paint-softening 
solvents,  one  of  the  solvents  being  of  acid  nature  and 
another  of  a  neutral  volatile  character.  Sufficient  casern 
is  dissolved  in  one  of  the  solvents  to  give  the  remover  a 
salve-like  consistency. — G.  W.  Mel). 

(fi.)— RESINS,  VARNISHES. 
Patents. 

Posin  oils  :  Process  for  obtaining  resinous  products,  msily 
soluble  in  dihae  alkali  .solutions,  from  ——.them. 
Fabr.  Flonsheim  Dr.  H.  Noerdlinger.     (.er  Pat.    7o.fi33, 

■'  March  21.  1905.  Addition  to  Ger.  Pat.  163.446, 
June  18,  1903. 

The  process  described  in  (!er.  Pat.  163.446  (this  J..  1906. 

367)  for  the  treatment  of  beechwood  tar.  is  e.x tended  to 

rosin  oils.     The  evolved  vapours  are  condensed    and  tin- 

oils  thus  obtained  may  be  used  as  substitutes  for  oil  of 

turpentine. — A.  S. 


Varnish  ;   Process  for  the  preparation  of  a  hard  matt . 

F.  Wachendorf.     Ger.  Pat.  180,148,  April  4,  1905. 
For  the  preparation  of  a  product  giving  matt  coatings 
which  do  not  become  sticky  or  soft,  and  are  not  attacked 
by  water,  a  drying  oil  or  an  oil-varnish  is  mixed  with  basic 
aluminium  compounds. — A.  S. 

Acetylene  tetrachloride  ;    Process  for  obtaining  from a 

preparation   which   will   remain   neutral.      Salzbergwerk 
Neu-Stassfurt.     Ger.  Pat.  185,374,  Aug.  19,  1905. 

Acetylene  tetrachloride  is  mixed  with  unsaturated 
organic  compounds,  e.g.,  oil  of  turpentine,  capable  of 
combining  with  hydrochloric  acid.  The  mixture  may 
be  used  as  a  solvent  for  resins,  lacs,  etc. — A.  S. 

(O— INDIA-RUBBER,  &c. 

Para  rubber  ;  Distribution  of  protein  in .     D.  Spence. 

lust.  Comm.  Research  in  the  Tropics,  Liverpool  Univ., 
Journal  Reprint  No.  13,  1907. 

When  crude  Para  and  otlier  rubbers  are  treated  with 
caoutchouc-solvents,  a  spongy  mass  remaina  behind  which 
swells  up,  but  does  not  dissolve.  To  this  Weber  attributed 
the  formula,  Cso^gsOio,  whilst  Ditmar  regards  it  as  a 
higher  polymerisation-product  of  the  caoutchouc  molecule. 
The  author  finds  that  it  contains  u])  to  5-4  jier  cent,  of 
nitrogen  and  considers  it  to  consist  mainly  of  protein. 
Amounts  of  ash  up  to  8-7  per  cent,  were  also  found. 
Photo-micrographs  are  reproduced  showing  the  jiecnliar 
distribution  of  this  body  in  fibre-like  threads  in  hard- 
cure  Para,  which  somewhat  resembles  the  structure  of 
certain  animal  tissues. — W.  A.  C. 

Rubber  ;    The  so-called  "  nerve  "  of .     C.  Beadle  and 

H.  P.  Stevens.  Chem.  News,  1007,  96.  247—248. 
In  support  of  their  contention  that  the  so-called  "  nerve  " 
of  rubber  is  not  a  suitable  criterion  by  which  to  judge  of 
the  relative  value  of  a  samjile  of  raw  plantation  rul)lx'r, 
the  authors  exhibit  some  results  obtained  by  them,  showing 
the  effect  upon  tensile  strength,  elongation,  and 
"  apparent  "  sjiecific  gravitj-.  of  varying  the  conditions 
to  which  the  sample  is  subjected  before  testing.  In  the 
table,  the  numbers  in  the  first  column  refer  to  the  following 
samples  of  raw  rubber  : — Xo.  1,  a  sample  taken  direct 
from  a  freshly-cut  loaf  of  "  hard-cure  Para  "  ;  No.  2, 
taken  from  the  same  loaf,  and  dried  in  a  desiccator  until 
trans])arent,  before  testing  ;  Xo.  3,  a  sam])le  of  hard-cure 
Para  "  cut-sheet "  from  a  block  of  masticated  rubber 
which  had  been  frozen  while  under  great  pressure  ;  Xo.  4, 
a  sample  of  hard-cure  Para,  ma-sticated  until  homogeneous, 
and  kept  for  a  week  in  sheet-form  l)efore  testing  ;  Xo.  5, 
a  samjjle  of  best  quality  Ceylon  biscuit  ;  Xo.  6.  a  sample 
from  a  "  block  "  full  of  Haws  and  small  holes  ;  Xo.  7.  from 
a  very  comjmct  block  ;  Xo.  S.  from  the  same  sam]>le  as 
Xo.  7,  but  treated  as  Xo.  4  ;  Xo.  9,  from  a  sample  of  blm-k 
similar  to  Xo.  8,  but  kept  in  an  ice-chest  for  a  week  iH'fore 
testing.  The  figures  given  for  "  per  cent,  elongation  at 
rui)ture  "'  are  only  approximate.  The  metho<l  of  testing 
was  that  described  in  this  J.,  1907,  935. 


No. 


Per  cent.  .\|<|iarent 

Tensile  Per  cent.     |    rionentioii  Hpfrinc 

strength.        elongation.  i  at't«T  4  lin.        itravity. 


1 

487 

070 

10-7 

0-9271 

2 

847 

670 

— 

Oi»20» 

3 

2222 

X0\\ 

«-8 

o-i>:):rt 

4 

430 

300 

<>l>--'4 

468 

500 

^i•\^ 

IIWMU 

6 

929 

«72 

0  0 

II- 'lid.-. 

7 

1454 

700 

lO-M 

iiit.:;u 

8 

500 

425 

o-i»::2« 

« 

780 

420 

O-0214 

K.  W.  L 


lull  I/.- II  :  .syi«/i<7i  on 
(:ummi-/<-it..     191)7. 
219  ;     249     2.-.2. 


22. 


G.  Kcndtrr 
1. 12 -1.14; 


Jiiibbi  r  and  rnliln  i 

and    O.     Kuhn. 

160-163;     215 
TiiK  atitliors  Inive  invest iisat<'d  the  lieliaviour  of  ruMnT 
to  different  smImiiIs.  and  nNo  the  vuriuiis  mi-thcMl«  whi<-!» 


I^v*'^ 
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have  beon  proposed  for  the  analysis  of  rubber.  It  was 
found  that  the  so'ubility  of  rubl)er  in  cold  solvents 
(petroleum  spirit,  licnzene.  and  carbon  tetrachloride)  is 
incoTtip'*''^-  ^^*^  varies  with  the  duration  of  the  treatment. 
tli.  tare,    the    frequency    of  shaking   during    the 

tr.  :.d  the  degree  of  sub-division  of  the  rubber. 

Xl.i y  is  also  influenced  by  the  treatment  which 

the  rubber  has  undergone  previously.  For  example 
rubber  which  has  been  previously  heated,  dissolves  to  a 
greater  extent  and  yields  a  less  viscous  solution,  probably 
owing  to  depolynieriisation  of  the  caoutchouc  on  heating. 
The  solubility  Ls  increivicd  by  heating  the  rubber  with  the 
solvent,  but  yet  remains  incomplete.  Of  the  solvents 
mentioned,  carbon  tetrachloride  is  the  best.  It  is  evident 
from  these  results  that  the  method  of  analysis  depending 
upon  the  precipitation  of  rubber  from  solutions  by  means 
of  alcohol  cannot  be  generally  reliable.  The  rubber  can 
be  dissolved  completely  by  heating  with  toluene,  but 
cannot  then  be  satisfactorily  re-precipitated  by  alcohol. 
The  ■■  nitrot-ite  "  method  for  the  determination  of  rubber 
was  ab-o  found  to  be  ua-^atisfactory,  as  was  also  Budde's 
tctrabromide  method  (this  J.,  1007,  1057).  The  latter 
method  however,  when  modified  by  using  toluene  in 
place  of  carbon  tetrachloride  as  solvent  for  the  rubber, 
proved  very  good.  The  procedure  recommended  is  as 
follows  : — About  1  grm.  of  the  finely-divided  rubber  is 
heated  with  60  c.c.   of  toluene   on  a  water-bath,  with 


XIV.— TANNING,  LEATHER,  GLUE,  "SIZE. 

Tannin  analysis  ;  Coiwparison  of  the  filter  method  icith 
the  shake  method.  H.  R.  Procter.  Collegium,  1907, 
423—424. 

Below  are  the  results  of  a  number  of  determinations  of 
non-tannins,  carried  o\it  by  the  shake  and  filter-bell 
methods  ^espccti^ely.  The  filter-bell  analyses  are  of 
little  value  for  purposes  of  comparison,  owing  to  the  poor 
quality  of  the  official  Freiberg  powder.  The  concordance 
between  duplicates  by  the  shake  method  is  excellent. 
While  the  results  obtained  with  several  consig-nnients  of  the 
same  make  of  oakwood  extract  are  verj'  regular  by  the 
filter-method,  the  shake  method  shows  considerable  differ- 
ences. The  author  suggests  that  this  is  due  not  to  a  defect 
of  the  method,  but  rather  to  differences  in  the  manufacture 
of  the  extract,  which  passed  unnoticed  by  the  filter  method. 
An  extract  containing  gallotannic  and  gallic  acids  might 
have  these  ingredients  in  different  proportions  and  this 
without  being  detected  by  the  filter  method,  hut  such 
differences  M'ould  be  rendered  obvious  by  the  shake 
method.  The  shake  method,  when  applied  to  the  control 
of  extract  works,  will  give  valuable  information  to  the 
manufacturers  which  they  do  not  at  present  possess. 


Average  difference  of  duplicates  by  shake  and  filter  methods. 


Oakwood. 

Mimosa  D. 

Ordinary  Quebracho. 

Chestnut. 

Various  solid 
extracts. 

Supposed  Chestnut. 

rUtcr.         Shake. 

FUter. 

Shake. 

Filter. 

Shake. 

j    Filter. 

Shake. 

Filter. 

Shake. 

Filter. 

Shake. 

1                   1 

(HMss       o-oon   ! 

00035 

0-0008 

0-0077 

0-0007 

0-0059      0-0001 

0-0070 

0-0010 

0-0042 

0-0009 

occa«ional  vigorous  agitation.  When  the  rubber  has  dis- 
solved, the  solution  is  cooled,  made  up  to  100  c.c.  with 
toluene,  and  tiltered  through  cotton-wool.  10  c.c.  of  the 
filtrate  are  evporated  on  the  water- bath,  the  residue  is 
4liM>olved  in  r/)  c.c.  of  carbon  tetrachloride,  treated  with 
50  c.c.  of  Hudde'H  bromine  solution,  and  allowed  to  stand 
for  24  hoarB.  The  mixture  is  then  vigorously  agitated 
with  .V>  r.n,  of  atjHolute  alcohol,  the  precipitate  collected 
on  t-hed  with  a  mixture  of  carbon  tetrachloride 

ar  -  :  1 ).  and  then  with  absolute  alcohol,  dried 

fti  .r..  -  ....    (.'.  and  weighed. — A.  S. 

Lmptci  [from  brut].     P.  van  Romburgh.     Compt.  rend., 

1907.  140,  926—927. 
LtrriOL  derived  from  the  commercial  product,  bresk, 
formed  chiefly  of  the  juice  of  Jjt/era  lowii  differs  from  the 
hipeol  derived  from  the  gutta-jjercha  of  Palaqiiium 
trembii.  The  latter  when  heated  with  sodium  acetate 
and  acetic  acid,  is  not  a^etylatcd  but  Ls  converted  into  a 
lijdrocarl>on  by  dehydration.  Bresk  lujjeol,  on  the  other 
bMid,  ia  readily  acetylated.  The  latter  lujjeol  also  behaves 
dillerently  when  heated.  It  lo«e«  no  weight  at  100'"  or 
1 35^  C  after  neveral  hours,  and  practically  none  at 
170 — 17T'  ('.:  even  when  heated  to  1!KJ°  C.  in  vacuo 
practically  no  water  i*  formed,  any  hlight  loss  in  weight 
being  doe  to  sublimation. — J.  O.  B. 

Patb.vt. 

JnHta-ruhfj*.r  ;   FrocfAH  of  rrxiaiming  Ud  or  waste  vulcaniaed 

•     T.   tiare.   New   Brighton,   Cheshire.     Eng.   Pat. 

rj.HlM.  .'•^pt.  7,  1900. 

C>ti>  or  wa«te  rubber  »  convcrt^^d  gra<Jually  into  a  fluid 
or  plastic  maM,  by  Kubjecting  it  after  previous  softening  in 
the  (««Mence  of  mdirect  heat  or  a  nolvent,  fintt  to  the 
0}Kt%l.kin  of  mincinir  into  Hmall  piecex,  necondly  to  the 
*"" '  -    '       ,      •     ,      «  j^^j  ,„j||jng  j„^j  smaller 

f^  '<n  of  milling  only,  the 

*'•  --    -        -     -     .    :  by  force  to  the  mincing 

mm!  catUtniK  devK«a.— <i.  W.  JHclJ. 


— H.  Br. 

Chromed    hide   powders  ;     Some    experiments    with . 

F.  P.  Veitch.     J.  Amer.  Leather  Chem.  Assoc,   1907, 
2,  454—456. 

The  author  has  found  that  hide  powder  absorbs  sulphates 
during  the  chroming  process,  and  these  arc  not  removable 
by  washing,  but  readily  given  up  to  tannin  solutions, 
being  therefore  calculated  as  non-tannius.  The  quantity 
varies  with  different  extracts  and  increases  with  heavier 
chroming  though  not  proportionately.  To  obviate  this 
source  of  error,  experiments  were  made  with  hide  powder 
chromed  with  chromium  acetate,  but  the  non-tannin 
results  were  slightly  higher  than  those  obtained  by  the 
regular  method  ;  this  difference  must  be  due  to  some 
factor  not  yet  investigated.  It  is  also  pointed  out  as  a 
result  of  experiments  on  the  action  of  chromed  hide 
powder,  that  the  official  method  for  chroming  hide  powder 
will  not  give  a  satisfactory  product  in  all  cases,  and  that 
alkaline  hide  powders  are  totally  unreliable.  It  is  sug- 
gested that  the  method  be  suitably  modified  to  ensure  the 
production  of  a  "  rapidly  working  "  hide  ])owder  of  very 
slight  acidity,  which  will  not  give  to  tanning  solutioas, 
residues  due  to  the  chroming. — H.  G.  B. 

Patents. 

Qlutinous  substance  from  tang-acid ;  Process  of  obtaining 
a  soluble .  E.  Herrmann,  A.ssignor  to  Cie.  Inter- 
nationale La  Norgine,  Paris.  U.S.  Pat.  872,179, 
Nov.  26,  1907. 

See  Fr.  Pat.  361,498  of  1905  ;  this  J.,  1906,  897.— T.  F.  B. 

Olue   and  gelatin   in  farinaceous   or   granular   products ; 

Process    and    apparnliis    for    extracting    the .     O. 

Schneider.     Fr.  Pat.  380,033,  Sept.  2(i,  1906. 

See  Eng.  Pat.  19,848  of  1900  ;  this  J.,  1007,  1 100.— T.F.B. 

See  XVIIU. 


Meal,  hides,  etc.     Eng.  Pat.  420. 
Fale,   glutinous  mailer,   etc.     Eng.   Pat.   5277. 


See  XII. 
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XV.— MANURES,  &c. 

Manganese  and  the  development  of  plants.  G.  Salomone. 
Staz.  .speriin.  agrar.  ital.,  1907,  40,  97—117  Woch" 
Brau.,   1907,  24,  059. 

Field  experiments  confirmed  earlier  results  as  to  the 
favourable  effect  of  manganese  on  the  growth  of  plants. 
Manganous  sulphate  and  nitrate  and  manganese  peroxide 
gave  the  best  results  with  cereals.  Relatively  more 
manganese  salts  can  be  applied,  without  ill  effects,  to 
humous  soils  than  to  others.  The  manganese  accumu- 
lates especially  in  the  leaves  and  fruits  of  the  plants  ;  it 
migrates  in  the  plant  cells  in  an  analogous  manner  to  the 
nitrogenous  constituents  and  the  phosphorus. — A.  S. 

Patent. 
Fertilisers  and  other  useful  products  from  animal  refuse 

and  the  like  ;    Manufacture  of  .     A.  J.  Lehmann, 

Liverpool.     Eng.  Pat.  24,492,  Nov.  2,  1906. 

The  fumes  and  gases  from  the  chambers  in  which  animal 
refuse,  etc.,  is  being  boiled  or  dried,  are  brought  into 
contact  with  coke  or  similar  material  saturated  with 
creosote  or  the  like.  The  fumes  fi-om  the  drying  chamber 
may  be  conducted  over  inclined  plates  at  the  top  of  the 
boiling  chamber,  and  the  mixed  vapours  passed  on  to  the 
absorbent  material.  Claim  is  also  made  for  special  appa- 
ratus for  carrying  out  the  process. — C.  A.  M. 

XVI.— SUGAR.    STARCH,    GUM,    &c 

d-Phenylglucosazone  ;    Melting  point  of .     F.  Tutin. 

Chem.  Soe.  Proc,  1907,  23,  250—252. 

During  the  past  few  years  a  number  of  plants  have  been 
submitted  to  exhaustive  investigation,  and  in  all  cases 
where  sugar  was  found  to  be  present,  the  osazones  were 
prepared.  In  a  number  of  instances  the  phenylosazone 
obtained  melted  at  a  temperature  considerably  higher 
than  that  at  which  rZ-phenylglucosazone  is  stated  to  fuse, 
namely  205°.  Several  of  these  preparations  melted  at  or 
above  215°,  whilst  the  osazone  yielded  by  the  sugar 
contained  in  the  leaves  of  Gymnema  sylvestrc  (Power 
and  Tutin,  this  J.,  1904,  997)  fused  at  218—219°. 
Analyses  of  these  preparations  of  high  melting  point 
showed  that  they  were  the  osazones  of  hexoses,  and  as  the 
only  compound  of  this  cla.ss  stated  to  melt  above  200° 
is  a-acrosazone  (m.  p.  217°),  it  was  at  first  thought  that 
they  must  be  identical  with  this  compound  and  were 
derived  from  inactive  sugars. 

It  was,  therefore,  deemed  of  importance  to  recrystallise 
and  examine  a  number  of  the  specimens  of  osazones  which 
had  been  prepared  from  plant  sugars  by  different  workers 
in  these  laboratories.  With  this  end  in  vifew  experiments 
were  instituted  with  the  object  of  finding  a  better  means 
of  purifying  osazones  than  by  recrystallLsation  from 
alcohol,  and  it  was  ascertained  that  the  use  of  pyridine 
was  attended  with  excellent  results.  The  osazone  was 
dissolved  in  a  small  quantity  of  boiling  pyridine,  hot 
alcohol  and  subsequently  a  little  water  added,  when,  on 
allowing  the  mixture  to  cool,  the  osazone  separated  in  a 
pure  condition. 

Specimens  of  osazones  prepared  from  plant  sugars  were 
then  recrystallLsed  in  this  manner,  with  the  results  shown 
in  the  following  table  : — 


A  specimen  of  rf-phenvlglucosazone  (from  dextro.se) 
melting  at  205°  was  then  recrystallised  in  a  similar  manner, 
after  which  it  melted  at  217°'.  Furthermore,  it  was  found 
that  rf-phenylglucosazone,  when  prepared  from  dextrose 
by  the  aid  of  freshly-distilled  phenylhvdrazine.  and 
avoiding  a  too  protracted  period  of  heatintr,  exhibited 
an  initial  melting  point  of  216°. 

It  is  evident,  therefore,  that  rf-phcnvlglucosazone,  when 
pure,  melts  at  about  217°,  and  not  at  205^  as  stated  bv 
Fischer  (Ber.,  1884,  17,  579). 


Iodide  of  starch.     M. 


Katayama.     Z.  anorg.  Chem.,  1907, 
56,  209—217. 


Source  of  Sugar. 


Brueea  antidytetUerica  (fruit) 
(bark) 
Gymnema  sylvpstre  (leaves) 
Aethusa  cynapium  (herb). . 
Grindelia  camporum  (herb) 
ChaiUrtia  toxicaria  (fruit). . 
Eriodiclyon     Californicum 

(leaves) 

Morinda  longiftora  (root)  . 
Lippia  scaberrima  (herb).. 
Ipomoea  purga  (tuber)   . . . 

Olea  Enropaea  (bark) 

Mieromeria      Chamissonis 

(herb)  


Original  melting  iMelting  point  after 
point  of  osazone.  I  recrystallisation. 


217 
215—216 

217 
217 
216 
216 

216—217 

216 
216—217 
217—218 

217 

217 


The  concentration  of  the  iodide  of  starch  formed  (as 
measured  by  the  intensity  of  the  blue  coloration)  when 
starch,  iodine  and  potassium  iodide  are  mixed,  is  pro- 
portional to  the  concentration  of  the  starch  and  to  that 
of  the  iodine  present.  It  also  increases  rapidly  with  the 
concentration  of  the  potassiuin  iodide  when  that  is  low, 
but  less  rapidly  when  the  original  concentration  is  higher. 
Increase,  either  of  the  total  iodine-irns  or  of  total  potas- 
sium-ions, raises  the  concentration  of  the  iodide  of  starch, 
though  not  proportionally.  The  author  concludes  that 
the  iodide  of  starch  is  either  a  chemical  compound  or  a 
solid  solution  ;  in  either  case  it  forms  a  separate  phase 
in  the  reaction. — J.  T.  D. 

Patent. 

Starch  and  gluten  from  wheat  flour ;    Production  of . 

F.    A.    V.    Klopfer,    Leubnitz,    Germany.     Eng.    Pat. 
11,159,  May  13,  1907. 

Wheat  flour  is  stirred  into  water  to  which  is  added  at 
the  same  time  a  small  quantity  (up  to  1  per  cent.)  of 
sodium  chloride,  with  the  object  not  of  dissolving  the 
cellular  gluten  structure,  but  only  loosening  it  to  such 
an  extent  that  the  large  starch  granules  are  easily  separated. 
The  i)ulp  is  then  placed  in  a  closed  centrifugal  separator, 
under  the  action  of  which  the  largo  starch  granules  are 
driven  to  the  periphery,  whilst  the  small  granules  and 
gluten  are  drawn  off  as  •  fluid  mass  from  the  middle 
portion  of  the  machine.  This  pulp  is  then  allowed  to 
settle  in  tanks,  the  wheat-flour  extract  is  drawn  off.  and 
!  the  small  starch  granules  are  separated  from  the  insoluble 
i  gluten  by  lix'viation  of  the  residue.  The  large- 
grained  starch  forms  a  separate  product  of  higher  vauie 
than  ordinary  mixed  wheat-starch. — J.  F.  B. 


XVII.— BREWING,   WINES,  SPIRITS,  &c. 

Aspergillus  [.-1.  Oka  nkii]  ;    A   new  s}>cr>i.i  of (ind  its 

practical  application.     K.  Okazaki.     Cent.  Bakt..  1907, 
[Abth.  II.],  19.  481  ;    Z.  Spiritusind.,  1907,  30.  534. 

In  studying  the  peptonising  action  of  mould  fungi,  the 
author  di.scoverrd  on  putrefying  rice-koji  a  new  species 
of  Aspergillus,  to  which  he  has  given  the  name  of  A. 
Okazakii  and  which  shows  some  resemblance  to  A.  albu4 
VVilh.  This  new  fungus  secretes  a  proteolytic  enzyme 
which  liquefies  gelatin  rapidly.  This  enzyme  is  prepared 
on  a  commercial  scale  and  is  sold  in  Japan  under  the  nanio 
of  "  digestin."  The  fungus  develop.^  in  the  form  of  a  white 
mycelium  which  later  becomes  sulphur-yellow  and  produces 
conidia-carriers  terminating  in  a  spherical  head.  From 
this,  several  slender  priiiuiry  st^rigmata  branch  »>ut 
radially,  each  bearing  four  conidia-chaiii.s.  the  conidia 
having  a  diameter  of  2-5- 5-4  /i.  The  fungus  grows 
better  on  solid  media  than  in  liquid!*,  the  most  favourable 
temperature  being  25°— 28°  C.  Tlic  enzyme  is  obUini-d 
by  digesting  the  fungus  with  water  under  aseptic  con- 
ditions and  adding  alcohol  to  the  filtrate.  The  eniyme 
saccharifies  starch  past*-,  and  inverts  sucrose,  but  has  no 
action  on  inulin  or  milk  sugar.  It  reactn  like  dia(*tni«o 
with  guaiacuin  resin  and  hydr<>g<'n  jMToxidc  and  tluTcfor** 
contains  catalnse  and  poroxydas«>.  Coagulatcxi  white  of 
egg.  fibrin,  and  gelatin  are  rapidly  liquefied,  and  tlje 
product  shows  the  biuret  reaction.  Cultures  on  rico-bran 
or  beans  develop  a  charart^riKtic  aromj^.  For  prc|M»rinR 
the  "  koji,"  conidia  of  the  fungus  are  mixed  with  steamed 
rice-bran,  and  the  mixture  is  spread  on  trays  made  of  the 
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wood  of  Ciyptomeria  japonica.  The  trays  are  kept  for 
5  dj»>-s  in  aohainber  at  a  suitable  temperature,  and  the 
ni«ss'  is  .«itirrt>d  daily.  When  the  "  koji  "  is  ready,  the 
en«yine  is  extraetwl  and  preiipitated.  The  precipitate 
is  puritjed  by  re-solution  and  re-precipitation,  and  the 
prviwutition  is  dried  in  irteuo. — J.  F.  B. 

Patents. 

Fermenting  teasels  for  breurries  and  other  ve/<^els  liable  to 
b<  corroded  by  the  action  of  liquids  :    Process  for  coating 

the  surfaces  of .     W.  Aekernumn.  Berlin.     Eng.  Pat. 

1-2.454.  May  29.  1907. 
The  vessel  is  first  covered  with  a  suitable  glue  or  paste, 
•";  ,  II  .1  woven  or  closely  felted  fabric  of  animal,  vegetable, 
•!uT  tibres  is  carefully  apjjlied  so  as  to  form  a  uniform 
..,\ii  over  the  walls  of  tlie  vessel  ;  fustian  1—2  mm.  thick 
i-i'the  most  suitable  fabric  for  the  jiurpose.  After  drying, 
the  |>orous  tissue  is  saturated  with  a  waterproof  and 
resistant  substance  in  the  molten  condition,  e.g.,  paraffin, 
oiokerite,  eeresin,  wax.  resin,  pitch,  .'stearic  acid,  oil- 
vamish  or  india-rubber, — J.  F.  B. 

Beer-fenmnling  mts  ;    Process  for  coating  the  surfaces  of 

Ksselji.  f specially u-itk  a  material   resistant  to  the 

action    of    liquids    and    of    fermenting    beer    uvrt.     W. 
Ackermann.     Fr.  Pat.  380.016,  May  27,  1907. 

See  Eng.  Pat.  12.454  of  1907  ;   preceding.— T.  F.  B. 
Potassium  bitarirate,  etc.     Fr.  Pat.  379.902.     -See  XX. 

XVIII.— FOODS  ;    SANITATION  ;     WATER 
PURIFICATION,  &  DISINFECTANTS. 

(.4.)_F00DS. 

Wheat  flour  ;    Chemistry  of  strength  of .     /.     Size  of 

the  loaf.     T.  B.  Wood.     J.  Agric.  Science,  1907,  2,  139— 

160. 

Flocrs  which  are  desirabU  from  the   baker's  point  of 

view  are  described  as  strong.     Since  so  many  distinct 

qaalitie«  are  desired,  some  confusion  has  arisen  in  the  use 

of  the  term.     The  definition  here  adopted  is  the  capacity 

lor  making  large  well -piled  loaves  and  includes  the  separate 

qaalitie*  of  size  and  shape.     The  chemical  composition 

of  the  gliadin  and  glutenin  of  strong  and  weak  flours  has 

been  investigated,  and  it  is  shown  that  they  are  identical 

in  all  the  flours  examined.     The  conclusion  of  Hall  and 

oth«T  workers  is  confirmed  that  neither  the  percentage 

of    total    nitrogen    nor   of    gliadin    in    the    flour,    nor 

the    ratio    of    gliadin    to    glutenin,   can     be    taken     as 

a  meamire  of  strength.      It   is  suggested  therefore  that 

th*     diff«»rence     between     strong    and    weak    flours    is 

■    rather   with  the   physical   ])ropertie8   of    their 

n    with     the    chemical    conijiosition.     Acidity 

...     .  luble    extra' t    does  not   appear    to    be  related 

t«  irtrength ;    in   the   few  cases  examined,   it   was  found 

that  <trength  was  associated  with  a  high  ratio  of  protein 

to  »ah<«,  and  weakness  with  a  low  ratio.     It  is  suggested 

that  th«'  variatifm  of  this  ratio  is  the  factor  which  deter- 

■'     ■  '    -^^t  of  strength  which  governs  the  shape 

■iwcr  of  retaining  gas.     The  volume 

1  by  the  amount  of  extract  other  than 

'Ih  and  ash,  and  dei^nds  in  the  first 

;rit  of  sugar  contained  in  the  flour  to- 

'•il  in  the  dough  by  diastatic  a<:tion. 

i  by  in'ubatint.'  the  flour  with  yeast 

' 'hrin  dioxide  evolved  during 

liouUI  In-  paid  to  the  rate 

•  it'es  of  the  fc-rmentation  : 

■   'if  the  «liH»tatic  cajMwity  of  the  flour. 

...it  the  relative  rati;  of  gas  evolution 

»'   M  »•  tir/  »•  'if   r-iking  runs  parallel  with  the  nm:  of  the 

UmI.-Z.  f.  a. 

Mttk  :    Eftti  of  treating irith  mrtum  dioxide  under 

ortMurt.     I*  L.  vnn  Hlyke  and  A.  W.  JJosworth.     New 
York  \t^.  Kxp.  Hut.  Bull..  1907.  (2fil].  371—384. 

\%   making  a  otody  of  the  chemical  changes  that  take 
pUr«  in  oowa'  milk  when  made  into  "  kiimiiw,"  the  authors 


observed  that  the  product  remained  for  a  much  longer 
time  without  turning  sour  than  did  ordinary  milk  kept 
under  the  same  conditions.  This  retarding  action  on  the 
formation  of  lactic  acid  was  found  to  be  due  to  the  effect 
of  carbon  dioxide  under  pressure.  Various  qualities  of 
milk,  namely,  fresh  separated  milk,  fresh  whole  milk, 
fresh  skimmed  milk  pasteurised  at  185°  F.,  and  fresh 
whole  milk  pasteurised  at  185°  F.,  were  employed  in  the 
experiments,  and  the  gas  pressures  used  were  70.  150,  and 
175  lb.  per  square  inch  respectively.  The  treated  milk  was 
kept  at  temperatures  varying  from  35°  to  70°  F.  From  the 
tabulated  results  given,  it  is  seen  that  unpasteurised 
whole  milk,  charged  with  carbon  dioxide  at  a  pressure  of 
70  lb.  per  square  inch,  coagulated  after  35  days  ;  the  same 
milk,  untreated,  coagulated  in  4  days.  Under  the  same 
pressure,  pasteurised  milk  showed  only  0-3  per  cent,  of 
acidity  at  the  end  of  35  days.  Further  experiments 
showed  that  there  was  practically  no  increase  in  the 
acidity  when  fresh  whole  milk  was  pasteurised, 
charged  with  carbon  dioxide  under  a  pressure  of  150  lb. 
per  scjuare  inch,  and  kept  for  9  months.  The  effect  of 
carbonating  milk  upon  organisms  other  than  lactic  was 
not  investigated  during  the  course  of  the  experiments. 
(See  also  this  J.,  1906,  945.)— W.  P.  S. 

Casein  compound  ;  Spontaneous  separation  of  a from 

milk.     L.   Preti.     Z.   physiol.   Chem.,    1907,   53,   419— 
426,     Chem.  Zentr.,  1907,  2,  1857—1858. 

Paracasein  differs  from  casein  in  :  (1),  its  larger  content 
of  calcium  and  ])hosphorus  (casein  contains  on  the  average 
1-315  per  cent,  of  phosphorus  and  2-lG  or  0-613  per  cent, 
of  calcium,  according  as  it  is  separated  by  means  of  rennet 
or  acid) ;  (2),  its  lesser  solubility  in  a  suspension  of  calcium 
carbonate  in  water  ;  (3),  by  the  fact  that  its  solution  in 
lime  water  is  precipitated  by  phosphoric  acid  ;  and  (4), 
by  the  larger  nitrogen -content  and  smaller  calcium  content 
of  the  milk  serum.  The  precipitate  produced  when  milk 
is  kept  for  a  long  time  in  a  sterile  condition  (by  means  of 
chloroform)  consists  of  a  mixture  of  calcium  phosphate 
and  calcium  caseinate,  but  it  was  not  found  possible  to 
distinguish  whether  the  formation  of  the  precipitate  was 
an  enzymic  action  or  a  physical  process. — A.  S. 

Albumin  ;   Peptonisation  of by  thorium  and  uranium 

nitrates.      B.    Szilard.      J.   Chim.    Physique.    1907,     5, 
495—496. 

When  egg  albumin  or  keratin  is  ground  u])  with  iiot  water 
and  poured  into  a  boiling  2  per  cent,  solution  of  thorium 
or  uranium  nitrate,  the  particles  first  shrink  and  fall  to 
the  bottom,  then  swell  and  go  into  solution,  leaving  a 
slight  residue.  Concentrated  solutions  of  albumin  in  the 
state  of  albumose  or  peptone  are  thus  obtained  ;  those 
prepared  with  the  aid  of  thorium  nitrate  do  not  show  the 
reactions  of  thorium. — W.  A.  C. 

i  Patents. 

i 

j    Fruit ;    Treatment  of for  preservative  purposes.     E. 

Harvey,  London.     Eng.  Pat.  25,512,  Nov.  12,  1906. 

I    Dried  or  partially  dried   fruit  is  immer.sed  for  a  very 

short  time  in   a   boiling  dilute  alkaline  solution,   e.g.,  of 

sodium  carbonate  ;    it  is  then  dried  at  a  moderate  heat 

I    and   again   immersed  in   a   hot  dilute  antiseptic   solution 

j    such  as  sodium  carbonate  and  sulf)hurous  acid,  or  sodium 

•    carbonate  and  boric  acid,  and  finally  dried  at  a  moderate 

heat   (100°— 120°   F.).     In   the   treatment  of  raisins,   the 

fruit,   after   the   alkaline   treatment,    is   subjected   to   the 

action    of    an    antiseptic    solution    containing    cream    of 

tartar  and  sodium  chloride,  in  conjunction  with  a  suitable 

coating   medium   such  as  starch. — J.  F.  B. 

Meat,    hides,    leatlier   and   other   substances ;     Means   for 

treating vnth  liquids  for  the  purpose  of  impreg- 

imtinq  same.     E.  B.  Baker,  Melbourne,  Australia.    Eng. 

Pat.  420,  Jan.  7,  1907. 

Claim  is  made  for  an  a})paratus  for  treating  substances 

i    with  liquid  under  y)iessure,  for  the  purpose  of  im|)regnating 

the   same,   consisting   of  the   combination   of  a  chamber 

mounted  on  a  hydraulic  nun,  adapted   to  be  raised  and 

4>  lowered    relatively   to   a   cover.     Tubing   is   provided    f( 
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exhausting  the  air  from  the  chamber,  and  for  heating  or 
coolmg  the  chamber  contents.  Means  are  provided  for 
so  supportmg  hides,  meat,  or  other  substances  within 
the  chamber  as  to  allow  circulation  of  liquid  therein 
Liquid,  under  pressure,  can  be  forced  to  enter  and  leave 
the  chamber  through  numerous  small  perforations. 

— G.  W.  McD. 

Cows'    milk;     Preparing for    food,    especially   for 

infants.     G.   Litsche  and  Nutricia  Centra le  fiir  Back- 
hausmilch,  G.m.b.H.,  Berlin.     Eng.  Pat.  10,362,  May  3, 

The  process  of  preparing  cow's  milk  for  food  by  sepa- 
ratmg  the  same  mto  cream  and  skim  milk,  and  adding 
papayotine  or  analogous  ferment  to  the  latter,  diluted 
with  water  if  necessary,  and  then  sterilising,  is  objection- 
able, because  sterilisation  in  this  case  results  m  the  casein 
separating  out  as  a  thick  coagulated  mass.  To  prevent 
this,  It  is  proposed  to  add  an  acid  such  as  citric  acid,  or  a 
feebly  alkalme  salt  such  as  sodium  citrate  or  bicarbonate 
in  the  proportion  of  0-3— 3-0  grm.  to  every  litre  of  the 
mixture  of  cream  and  skim  milk  before  sterilisation. 

—J.  W.  G. 

Flour ;     Bleaching    and   ageing    .     J.    A.    Wesener 

Chicago.     Eng.  Pat.  18,220,  Aug.  12,  idO't. 

See  U.S.  Pat.  863,684  of  1907  ;  this  J..  1907.  1025.— T.F.B. 

Acetic  acid  ;   Process  for  the  concentration  of .    G.  B. 

von  Belatini,  Budapest,  Hungary.  Eng.  Pat  20  125* 
Sept.  9,  1907.  b    J  6  '       , 

Dilute    acetic    acid    is    stirred    up    with   an    immiscible 
solvent,  such  as  ethyl  ether,  which  extracts  the  acetic  acid. 
The  solvent  is  then  separated  from  the  aqueous  layer  and   i 
fractionally    distilled.     In    this    manner    a    concentrated 
solution  of  hydrated  acetic  acid  may  be  readily  obtained,    i 
and  the  flavour  and  aroma  of  the  original  dilute  solution    ! 
(e.g.,  vinegar)  is  successfully  transferred  to  the  extracted 
acid. — F.  SoDN. 

Starch  and  gluten,  etc.     Eng.  Pat.  11,159.     See  XVI. 
Salt,   etc.     Fr.  Pat.   379,986.     See  VII. 

(if.)— SANITATION;   WATER  PURIFICATION. 

Mercurial  poisoning  ;   Antidotes  to and  their  relation 

to  the  electrolytic  dissociation  theory.  C.  Raimondi. 
Boll.  Chim.  Farm.,  1907.  46,  717—721.  Chem.  Zentr., 
1907,  2,  1807. 

As  antidotes  to  mercurial  poisoning  the  author  recom- 
mends sodium  chloride,  sodium  bromide,  sodium  iodide, 
hydrogen  sulphide,  and  sodium  thio.sulphate,  in  the  order 
given,  the  last-named  being  the  most  efficient.  The 
sodium  halides  diminish  the  concentration  of  the  mercury 
ions  both  by  diminution  of  the  electrolytic  dissociation 
and  b^^  the  formation  of  complex  salts.'  Hydrogen  sul- 
phide (or  alkali  sulphide)  forms  mercuric  sulphide  which  is 
not  readily  dissociated.  Sodium  thiosulphate  produces 
double  compounds,  in  which,  on  dissociation,  mercury 
forms  part  of  the  anion. — A.  S. 

Patents. 

Sewage  or  other  waste  water  ;  Apparatus  for  the  purification 

of .      K.   Imhoff,   Bredeney,  Germany.      Eng.    Pat. 

10,984,  May  10,  1907.     Under  Int.  Con  v.,  .May  11.  liK)6. 

The  sewage  is  led  into  a  depositing  chamber  which  may 
be  either  trough-like  and  traversing  one  or  more  circular 
decomposing  chambers,  or  placed  inside  in  one  such 
chamber,  or  outside  of,  and  annular  to  it.  The  nuid 
flows  automatically  into  the  decomposing  chambers  or 
chamber  through  openings  having  overlapping  edges, 
whereby  the  return  of  gas  and  j)arti(les  entrained  thereby 
is  prevented.  As  the  liquid  in  the  dej)ositing  and  decom- 
posing chambers  is  at  the  same  level,  its  return  to  the 
depositing  chamber  or  to  the  effluent  therefrom  is  reduced 
to  a  minimum. — J.  W.JG. 


Trade  efftuenta  ;  Apparalm  for  treating .     B.  and  A. 

Broadbent,    Longwood.     U.S.    Pat.    872.049,   Nov.   26 
1907. 

See  Eng.  Pat.  4537  of  1906 ;   this  J..  1907.  1(>4.— T.  F.  B. 

Facal  matter,   sewage,   and   waste   waier ;    Apparatus  for 

the  bacterial  treatment  of .     0    \    Lucas      Fr    Pat 

380,070,  Sept.  27.   1906. 

See  Eng.  Pat.  21,444  of  1906  ;  this  J.,  1907,  1062.— T.  F.  B. 

(C.)— DISINFECTANTS. 

Bordeaux  mixture  ;  Chemistry  of .     Spencer  Pickering 

Chem.  Soc.  Proc,  1907,  23,  261. 
The  substances  formed  on  the  addition  of  lime  to  copjier 
sulphate,  as  in  the  preparation  of  Bordeaux  mixture, 
are  dependent  on  the  proportions  of  lime  used,  and  may  be 
either  (1)  4CuO,SO3.0-06CaSO4  :  (2)  5CuO,S(J3,0-25CaSY).  ; 
(3)  10CuO,SO3,l-3CaSO4;  (4)  10CuO,S()3,4CaO..SO,  ; 
(possibly  5)  10CuO,SO3,10CaO,SO3.  or  (6)  CuO,3CaO ; 
that  present  in  most  cases  probably  being  (4). 

The  fungicidal  action  of  Bordeaux  mixture  seems  to 
depend  on  the  liberation  of  normal  copper  sulphate  by 
the  action  of  carbon  dioxide  on  the  basic  sulphate.  The 
action  begins  only  after  a  certain  laj)se  of  time,  the  basic 
calcium  sulphate  having  to  be  decomposed  before  the 
basic  copper  sulphate  is  attacked.  Bv  using  only  sufficient 
lime  to  form  4CuO,S03,  the  presence  of  basic  calcium 
sulphate  and  the  consequent  delay  in  the  action  is  avoided  ; 
in  addition  to  this,  the  amount  of  normal  copjwr  sulphate 
liberated  (for  a  given  amount  of  copix-r  sulphate  taken) 
and  the  iasecticidal  value  of  the  mixture  will  Ijc  two  and 
a  half  times  as  great  as  when  it  consists  of  10Cu(),S(J,, 
4CaO,S03.  ^ 

The  basic  sulphates,  when  precipitated  by  lime  in 
presence  of  excess  of  sodium  sulphate,  contain  sodium 
sulphate  as  well  as  calcium  sul])hate  ;  the  formula  of  the 
most  basic  sulphate  is  10Cu(),SO4,(Xa2,Ca)S()4.  When 
precipitated  by  soda,  they  contain  no  appreciable  amount 
of  sodium  sulphate,  unless  a  large  excess  of  the  latter  is 
present  in  the  liquid. 

Nickel  sulphate  with  lime  gives  a  basic  sulphate  con- 
taining a  very  little  calcium  sulphate,  but,  if  the  lime 
is  at  all  times  in  excess,  the  basic  sulphate  is  dej>rived 
of  most  of  its  acid,  the  precipitate  consisting  essentiallv 
of  a  double  oxide. 

Thymol  ;    Oxidation   of by  the  oxidi-ning  frrmrni  of 

fungi.     H.  Cousin  and  H.  Heri.s.sey.     See  XX. 

P.\TENT. 

Formaldehyde  ;    Process  for  preventing  the  polymcrixation 

of .     \.  CJuasco  and  R.  Jerome.     Fr.  Pat.  379,998, 

Se|)t.  25,  1906. 

Gaseoi:.s  formaldehyde   is   mixed   with   sulphurous  gases 
(sulphur  dioxide  or  siiJiihur  trioxide,  etc.). — .A.  .S. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Hydrocellidoses.     C.  G.  Schwalbe.     Ber.,  V.nr,.  40.  J523— 
4527. 

Continuing  his  studies  on  the  cujtricre<iucing  valiie.s  of 
various  cellulo.ses  (this  .!..  100",  548)  the  author  gives  a 
table  containing  further  results  of  a  smiilnr  chunicter. 
.Artiticial  silks,  after  boiling  with  Fehlings  solution  and 
washing,  retain  l)()th  <'U|irt>iis  and  i-upric  oxides  ;  a  cor- 
rection for  the  latter,  therefore,  has  to  !«•  nuidi*  by 
extracting  the  mixed  oxides  by  acetic  acid,  again  iMtjIing 
the  exhausted  cellulose  with  Feliling's  siilution  iinil 
determining  the  cujiric  oxi<le  under  id<-nti<-nl  conditions. 
Viscose  and  Pauly  silk  ("  (ilnnzstotT.")  Utth  made  by 
alkaline  processes,  show  low  copper  values,  •(•K  and  0-9 
respectively.  Chardonnot  silk,  being  made  by  an  acid 
process,  shows  the  high  ciip|MT  value  of  ,'}-l.  '1  he  riiprir- 
re<lucing  power  of  nierceriwd  ccliulow  is  very  little  higher 
than  that  of  the  cellulow  from  which  it  wim  prc|>Ared. 
Hydroeelluloses.    formed    by   the  actiiin   of  noii •oxidising 
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acid».  show  moderately  high  copper  vnhies  (1-9 — S-S) 
dept-nding  on  the  degree  of  hydrolysis  which  has  taken 
pli»ce.  Osycelhiloses  show  still  higher  cupric-rcducing 
Tslues  (7-ti — 34-9).  Mercerised  cellulose  is  a  cellulose 
hvdr<»te  corres[>onding  with  the  forinuln.  'JCgHjpO^  +  HoO. 
T^ie  water  of  hydration  may  be  determined  as  the  differ- 
ence between  the  hygroscopic  moisture,  lost  at  lUO  — 
l«>5  C..  and  that  which  is  driven  oil  at  the  temperature 
of  boiling  toluene.  The  sample  is  boiled  with  toluene 
and  the  water  which  distils  over  is  absorbed  by  calcium 
chloride,  the  increa.se  in  the  weight  of  which,  after  ren.oval 
of  the  hvdr'X^arlH>n,  gives  the  total  water  in  the  cellulose. 
Hj-drooellulose  is  slightly  hydrated  ;  its  composition 
corresfwnds  with  the  formula  GCgHio05  +  H20.  The 
degree  of  hydration  of  any  cellulose  may  be  determined 
qualitatively  by  staining"  the  sample  blue  with  zinc 
chloride-iodine  "reagent  and  noting  the  rapidity  with 
which  the  colour  is  removed  by  water.  Highly  hydrated 
celluloses,  such  as  mercerised  cotton,  parchment  paper, 
and  viscose  silk,  retain  the  colour  for  a  considerable  time. 
Pauly  silk  differs  from  viscose  silk  in  the  fact  that  the 
colour  Ls  washed  out  almost  immediately  ;  hydrocellulose 
also  shows  little  power  of  retaining  the  stain.  Concen- 
trated acids  have  the  ]>rojx>rty  of  hydrating  the  cellulose 
c--  '—  ' '■■  before  their  hydrolvtic  effect,  as  measured 
)•.  -reducing  value,  has  gone  very  far  ;    hence 

t*  y   low  copper   values  of  parchment  papers 

(l-i» — t-i).  in  their  affinity  towards  basic  dyestiifls,  the 
hydrocelluloses  resemble  the  celluloses  and  cellulose 
hj-drates,  taking  up  very  little  of  the  dyestuff.  whereas 
the  oxycelluloses.  in  addition  to  their  higher  cupric- 
redncing  values,  are  characterised  by  a  strong  affinity 
for  ba-sic  dyestnfis  ;   Chardonnet  silk  belongs  to  this  class. 

—J.  F.  B. 

Patents. 

Paper  and  lintn  ;     Transparent  .     I-.  Fiorillo.     Fr, 

Pat.  379,979,  July  17,  1907. 

The  composition  used  for  producing  transparent  material 
coDsista  of  celluloid  (10  grms.),  acetone  (120  c.c),  amyl 
acetate  (20  c.c.)  and  castor  oil  (1  c.c).  On  spreading  this 
material  out  in  a  thin  layer  and  allowing  to  dry,  a  trans- 
parent sheet  is  obtained  which  is  said  to  be  superior  to 
(Mtiinary  tracing  paper.  Paper  pulp  may  be  advan- 
tageoasly  imjjregnated  with  the  above  composition  to 
produce  transparent  effects,  and  linen  and  silk  can  be 
treated  with  a  sorface  coating. — G.  W.  McD. 

C'tOulote  bodies  produced  from  cellulose  solutions  ;  Process 

for    strengthening .     X.    Eschalier,    Villcurbanne, 

France.     Eng.  Pat.  26,647,  Nov.  13,  1900. 

Sbk  Fr.  Pat.  374.724  of  1906  ;  this  J.,  1907,  821— T.  F.  B. 

Cellulose  products,  etc.     Eng.  Pat.  22,092.     -Sec  V. 

Gas  and  coke.  etc.     Cer.  Pat.  181,126.     See  II. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS.    AND    EXTRACTS. 

M'thyl^fifirtfint.  ;    Juo  i^omtrir  foriM  of .      C.  Moureu 

and  A.  Valcar.     Compt.  rend..  19<J7,  145,  929—930. 
'"'  irteine  has  lx;en  separated  into  a-methyl- 

';■  An,  m.  p.,  30— 3P  C.  ;    [«]d=  -  56°  4  in 

»  •'  pt..      17H— 179''C.      (corr.)      at 

• '  jparteinr.,  a  colourless  liquid  with 

»  .  .;i.-^  -»-9''-9^  :    b.  pt.,  isr— 183^  C. 

'■  •  uiiii.      (i-Mcthylspartcinc    is  more  difficult 

*'  'Han  th"  i^-  form,  "i  that  mcthylation  affords 

■r  base,  but /i-methyl- 


•pwtetnc  ia  r 

Inrn.fH        ( (: 


irorn  the  ifjdoiiicthylaU; 
'■-  V.  ith  a  slight  excess 
ne   sulphate  only 
the    action    of 
ti.'-n    l.UtriUi    tli«    iiiiiklt<;r<-d    bamrs ;    these    are 
•'■•wt'd  into  moaohjrdriodidcs,  and  fractionally  crystal- 


lised, when  ultimately  the  /3-methylsparteine  mono- 
hydriodide  is  obtained  pure.  The  characters  of  the 
haloid  and  platino-salts  of  the  two  bases  are  given. 

—J.  0.  B. 

Verbcnalin,  a  new  glucoside  from  Verbena  officinalis. 
H.  Bourquelot  and  Bourdier.  J,  Pharm.  Chim.,  1907, 
26,  472. 

Vekbenalin,  anew  crystalline  glucoside,  m.  pt.  181 '5°  C.  ; 
no  =  -  180-3°  ;  has  been  isolated  by  the  biological  method 
from  Verbena  ofjicinalis.  It  is  hydrolysed  by  emulsin, 
yielding  dextrose  ;    it  strongly  reduces  Fehling's  solution. 

—J.  O.  B. 

Essential   oils  ;     Constituents   of .     /.  Separation  of 

camphor  and  fenchone.     II.  Santene,   C9//14.       F.   W. 
Semmler.     Ber.,  1907,  40,  4591—4598. 

The  formula,  I.,  suggested  by  the  author  for  fenchone 
contains  no  hydrogen  atoms  in  close  proximity  to  the 
car  bony  1  group,  whereas  that  of  Wallach  (II.)  contains 
two  such  hydrogen  atoms  : — 

CHo— CH C(CH3).^       CH2— CH CH.CHg 

I,  !  CHo  I  IL  I  C(CH3)2  I 

CH2— CCCHg)— CO  CHg— CH CO 

According  to  the  author's  formula,  fenchone  should  act 
as  an  oxide  with  metallic  sodium.  This  is  borne  out  by 
the  fact  that  pure  fenchone  can  be  distilled  without 
decomposition  in  presence  of  sodium.  The  methylene 
group  being  in  such  close  proximity  to  the  keto  group 
causes  camphor  to  react  with  sodium  to  form  sodium- 
camphor,  ilence  pure  fenchone  can  be  separated  from 
a  mixture  of  fenchone  and  camphor  by  distilling  two 
or  three  times  over  sodium.  According  to  Miiller  (Arch. 
Pharm.,  1900,  238,  366,  380),  santene,  C9H14,  was  found 
in  the  first  fractions  on  distilling  East  Indian  sandalwood 
oil,  and  was  also  obtained  from  teresantalic  acid.  Santene 
obtained  from  sandalwood  oil  and  distilled  over  sodium 
was  found  by  the  author  to  have  the  following  constants : — 
boiling  point,  31°— 33°  C.  at  9  mm.  ;  sp.  gr.  0-863  at 
20°  C.  ;  ?iD  =  1-46658;  it  was  optically  inactive.  When 
oxidised  by  ozone  in  benzene  solution,  santene  is  con- 
verted into  a  diketone,  C9Hj402.  The  same  result  is 
obtained  by  oxidation  with  permanganate,  confirming 
the  author's  view  that  santene  is  a  bicyclic  hydrocarbon 
with  one  double  linkage.  The  diketone  boils  at  124° — 
127°  C.  at  9  mm.,  has  the  sp.  gr.  1-024  at  20°  C,  and 
no  =  1  -46658  ;  the  dioxime  after  crystallising  from  methyl 
alcohol  melts  at  129°  C,  and  the  disemicarbazone  at 
2I6°C,  The  diketone  is  oxidised  by  an  alkaline  solution 
of  bromine  to  a  keto-acid,  C8H12O3,  boiling  at  176° — 
205°  C.  at  9  mm.  and  forming  a  semicarbazone  melting 
at  168°  C.  Probably  the  formation  of  santene  from 
teresantalic  acid  by  the  action  of  dilute  sulphuric  acid 
takes  place  in  two  phases.  First  a  lactone  is  formed  by 
the  addition  of  water  ;  this  then  loses  carbon  dioxide 
and  owing  to  the  wandering  of  a  hydrogen  atom  becomes 
converted  into  santene. 


CH2 CH2 

C  :  C(CH3).C.CH3 

CH2 OH2 

Santene 


CH2 C/H2 

OC     0C(CH3).C  CH3 
CH2 OH2 


Diketone. 


— F.  Shdn. 


Camphor;    Some  mercury  derivatives  of ,     J.  E.  Marsh 

and   K.  de  J.   F.   Struthers.     Chem.  Soc.   Proc,   1907, 
23,  246. 

When  camphor  is  heated  with  an  alkaline  solution  of 
mercuric  iodide,  mercury  derivatives  of  camphor  are 
formed.  By  treatment  witli  glacial  acetic  acid,  camphor 
dimercuri-iodide,  CjoHj40,Hg2l2>  is  precijjitated.  The 
filtrate,  when  diluted  with  water,  gives  with  potassium 
iodide,  or,  better,  with  a  solution  of  mercuric  iodide  in 
jjotassium  iodide,  an  orange  j)recipitate  of  the  double  salt, 
Ci„Hjj(>,Hgl-f  Hglg.  This,  on  treatment  with  potassium 
iodide  in  neutral  solution,  gives  camphor  murcuri-iodidc, 
CioHijO.Hgl,  which  is  i)ale  yellow.  The  above-mentioned 
acetic  acid   solution  also  gives  with   j)otas8ium  chloride 
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and  bromide  white  precipitates  of  camphor  mercuri- 
chloride,  CioHigO.HgCl,  and  camphor  mercuribromide, 
CioTfioO.HgBr.  respectively,  which,  however,  have  not 
yet  been  obtained  quite  free  from  iodide. 

Essential  oil  of  tarragon  ;  Paramethoxycinnamic  aldehyde 

tn .     Derivatives  of  estragol.    M.  Daufresne.    Compt. 

rend.,  1907,  145,  875—877. 
The  essential  oil  of  tarragon  was  freed  from  terpen  es 
and  estragol  by  fractionation,  when  ?J-iuethoxycinnamic 
aldehyde,  CH3O.C6H4.CH  :  CH.CPIO.  was  isolated.  It  is 
a  yellow  oil  boiling  at  171°  C.  at  15  mm.,  and  with  the 
sp.  gr.  M37  at  O'' C.  On  oxidation  with  acid  perman- 
ganate solution,  it  forms  ani.sic  acid,  melting  at  184°  C. 
Silver  oxide  in  the  presence  of  an  alkali  converts  it  into 
p-methoxycinnamic  acid,  melting  at  170°  C.  The  oxime 
melts  at  154°  C,  and  the  semicarbazone  at  •222°  C. 
Estragol  dissolved  in  ether  containing  water  but  no  alcohol, 
is  capable  of  uniting  with  a  molecule  of  hypoiodous  acid  to 
form  the  monoiodhydrin  of  75-methoxyphenylpropanediol, 
CHgO.CeH^.CHo.CHlOH).^,:.  This  substance  when 
treated  with  a  15  per  cent,  solution  of  potassium  hydroxide 
gives  the  glycol  corresponding  to  estragol,  or  p-methoxy- 
phenylpropanediol,  which  boils  at  200°— 205°  C.  at  20  mm., 
and  melts  at  52°  C.  When  treated  in  tlie  cold  with  a 
benzene  solution  of  dimethylamine,  this  iodhydrin  gives 
an  amino-alcohol,  CH30.C6H4.CH2.CH(0H).CH2.N{CH3)2, 
boiling  at  166° — 167°  C.  at  12  mm.,  and  with  the  sp.  gr. 
1  -038  at  0°  C.  ;  the  hydrochloride  of  the  benzoyl  derivative 
melts  at  98°  C.  The  corresponding  base  obtained  by  using 
diethvlamine  in  place  of  dimethvlamine  boils  at  187° — 
189°  C.  at  15  mm.,  308°— 310°  C.  at  755  mm.,  and  has  the 
sp.  gr.  0-946  at  0°  C.  Under  the  action  of  iodine  and 
mercuric  oxide  in  absolute  methyl  alcohol,  estragol  yields 
a  methyliodhydrin,  CH30.C6H4.CH2.CH(0CH3)  CH2I, 
which  distils  with  partial  decomposition  at  178° — 180°  C. 
at  14  ram.,  and  has  the  sp.  gr.  1-459  at  0°  C.  Wlien  boiled 
with  potassium  hydroxide,  this  .substance  loses  hydriodic 
acid  and  is  converted  into  the  methyl  ether  of  a  vinyl 
alcohol,  CH30.C8H4.CH2.C(0CH3)  :  CHo,  which  boils  at 
144°— 145°  C.  at  15  mm.,  and  262°— 264°  C.  (corr.)  at 
760  mm.,  and  has  the  sp.  gr.  1  -073  at  0°  C.  This  substance 
is  hydrolysed  by  dilute  sulphuric  acid  to  anisylacetone. 
The  methyliodhydrin  reacts  with  a  saturated  solution  of 
'  silver  nitrate  giving  a  nitric  ether  which  on  distilling  in 
a  vacuum  loses  nitric  acid  and  passes  into  anisylacetone. 

— F.  Shds. 

Betel  oil.     Schimmel's  Rep..  Oct.,  1907,  10—18. 

Oil  distilled  from  betel  leaves  from  Java,  and  having  the 
following  characters:     sp.   gr.   at   15°  C,    1-0325;    aD  = 
-1°55';     n^^  =1-51362,  was  shaken    with   dilute   caustic 
soda,  and  the  mixture  of  phenols  obtained  in  the  usual 
manner,   was  fractionated.     Pure  chavibetol,  isolated  in 
this  manner,  had  the   sp.  gr.    1-0690  at   15°  C,,    n-^  = 
1-54134,  b.  pt.,   107°— 109°  C.  at  4  mm.     In  a  freezing 
mixture  it  congealed  to  a  crystalline  mass  which  melted 
at  8-5°  C.     The  distillation  residue  from  the  chavibetol, 
boiling  above  113°  C.  at  4  mm.,  was  further  fractionated, 
and  an  oil  boiling  at  137° — 139°  C.  at  4  mm.  was  obtained, 
which     solidified    on    cooling.     After    purification    with 
benzene    and    petroleum    spirit,    it   crystallised    in    long, 
colourless    dowTiy   needles    of    m.    pt.    48° — 49°    (".,    and 
b.   pt. ,    139°  C.   at  4  mm.     This  new  phenol  yielded  a 
dibenzoyl  compound  melting  at  71° — 72°  C,  and  a  diacetyl 
compound    boiling    at    299°    C.     On    methylating    with    1 
dimethyl    sulphate,    it    was    converted    into    the    methyl    ' 
ether    of    eiigenol,     and     it    is     therefore    allylcatechol,    ' 
C3H5.CeH3(OH).,.    the    parent    substance    of    chavibetol,    I 
C3HvCcH3(OH)(OCH3)(OH  :  OCH3  =  3:  4).    eugenol,    and    i 
safrol.     In  the  betel  oil,  after  removal  of  the  jihenolH,  the    | 
presence  of  a  terpene,  cineol,  methylcugenol,  and  caryo- 
phyllene  was  detected.     It  is  stated  that  caryophyllene 
nitrosate  melts  at  158°  C.  and  not  148°  C  as  is  generally 
stated. — A.  S. 

Carrot  seed;    Oil  of .     Schimmel's  Pvcp.,  Oct..   1907, 

31—32. 
By  di.stilling  the  fruits  (not  rasped)  of  Daucus  carola,  L.. 
growii   in   Germany,   1-26%  of  a  brownish-yellow  oil  was 


obtained,   having  the  following  characters : — Sp.  gr.   at 

15°  C,  0-9440  ;   «p=_13°5';  acid  value.  2-2  ;  ester  value, 

17-8  and  after  acetylation.  77-5;    soluble  in  1-8  or  more 

vols,  of  80  per  cent,  alcohol.     Oil  distilled  in  1902  had  the 

I    sp.  gr.  0-9226  at  15°  C.  aD=-23°  16',  acid  value  4-6.  and 

I    ester  value,  30-G.  and  was  soluble  in  4-5  or  more  vols,  of 

I    SO  per  cent,   alcohol.     Oil  distilled   from   French   carrot 

;    seed  (rasped)  in  1904  (vield,  0-5  per  cent.)  had  the  following 

!    characters  :—Sp.   gr.   at    15°  C.   0-9117;     <iD=-18°    18'; 

j    acid  value,  1-24  ;    ester  value,  51-93  and  after  acetylation, 

j    95-7  ;    not  completely  soluble  in  10  vols,  of  80  per  cent. 

alcohol,  soluble  in  0-4  or  more  vols,  of  90  per  cent,  alcohol. 

I  —A.  S. 

Quercitol  in  the  leaves  of  Chamcerops  humilis.     H.  Muller. 
Chem.  Soc.  Trans.,  1907,  91,  1706—1767. 

1    Quercitol.  CgHiaO^,  occurs  to  the  extent  of  1-35  \>et 

I    cent,    in    the    dry    leaves    of    Chamcerops   humilis.     The 

crushed  leaves  are  extracted  with  boiling  water,  and  the 

!    resulting  liquid  precipitated  first  with  neutral  then  with 

I    basic  lead  acetate.     The  liquid  after  removal  of  the  lead, 

I    and  filtration,  is  concentrated,  when  crystals  of  quercitol 

make  their  appearance.     The  substance  had  the  optical 

rotation,  [«]p  = +23-9°.     (See  this  J.,  1904,  797.) 

— F.  Shdx. 

Cocositol,  a  constituent  of  the  leaves  of  Cocos  nucifera  and 


Cocos  pliimosa. 
91,  1767-1780. 


H.  Muller.     Chem.  Soc.  Trans.,  1907, 


Cocositol,  C6H12O6,  isomeric  with  inositol,  is  contained 
in  the  leaves  of  Cocos  plitmosa  and  Cocos  nucifera,  and  also 
in  the  so-called  milk  of  the  cocoanut.  It  was  obtained 
by  adding  milk  of  lime  to  a  hot  decoction  of  the  leaves. 
filtering,  and  concentrating.  This  liquid  was  treated 
with  a  hot  concentrated  solution  of  baryta  and  boiled. 
The  precipitate  produced  was  eollected,  washed  well, 
and  decomposed  by  a  current  of  carbon  dioxide  whilst 
suspended  in  water.  On  filtering  and  concentrating,  the 
cocositol  separated  in  fine  crystals.  It  cry.stallises  from 
water  in  fine,  transparent,  lustrous  monoclinic  crystals, 
of  which  measurements  are  given.  100  c.c.  of  water  at 
15°  C.  dissolve  1-7  grms.  of  cocositol,  whilst  the  same 
j  volume  at  100°  C.  dissolves  8-3  grms.  It  is  insoluble  in 
I   organic  solvents,  melts  between  345°  and  350°  C.  and  is 

■  optically  inactive.  When  sodium  hydro.xide  dissolved. 
I    in  methyl  alcohol  is  added  to  a  hot  solution  of  cocositol, 

the  sodium  compound,  C6Hii08Xa,H20,  separates  out. 
j  Ilezacetylcocositol,  C6Hg(C  1130)^0^.  prepared  by 
j  boiling  cocositol  with  acetic  anhydride  and  zinc  chloride 
!  or  sodium  acetate,  crystallises  from  acetic  anhydride  in 
I  tine  monoclinic  prisms,  melting  at  about  3(Kt°  C.  .Measure- 
'  ments  of  the  crystals  are  given.  Pcntabenzoylcocositol, 
:  C6H5(C«H50)5()6r  melts  above  360°  ('.,  and  is  very 
[   slightly     soluble     in    the    usual    solvents.       The    jK-nta- 

■  nitrate  was  formed  by  adding  fuming  sulphuric 
;  acid  to  the  solution  of  cocositol  in  futuing  nitric 
;  acid  ;  it  crystallises  from  acetic  anhydride  in  rhora- 
,  bohedra,  an(l  ex])lodes  without  melting  on  being  heated. 
I    Like  inositol,  cocositol  gives  the  rhodizonic  acid  reaction 

when  treated  with  hydrogen  jieroxide  and  a  little  ferrous 
!   sulphate,     it     more    closely    resembles    the    tjuercin    of 

acorns  described  by  C  \'incent  and  Delaclmnal  (Compt. 
i    rend..    18S7,  104.   1S55)  and  the  .scyllit  of  Staedeler  and 

Frerichs  (.1.  ]>rakt.  (hem..  I.soH.  [i]  73.  -t^).  which  has  U-en 

recently  des<ril>ed  by  J.  .Miiller  (Ikr..  1907,  40,  1821 ). 

— F.  Shdx. 

]    Inositol.      If.  Muller.     Chem.  Soc.  Trans..  1907.  91.  17H0— 

1793. 

I 

j    In  order  to  gain   information  as  to  the   best  method  lA 

I   procedure  for  the  examination  of  ccK-ositt>l  (st»«  precding 

abstract),  exjieriments  were  made  with  the  Ci)rreMpon(ling 

i    substance.      inositol.       HexacetylinoHilU      was      prcp.irea 

'    by  the  action  of  ai-etic  anhydrid<-  and  zinc  chloride  on 

i    inositol.     The    substance    was   crystalliHid    from    tolui-ne 

in  order  to  obtain  crystals  for  iiicasurement.  the  rrsultii 

of  which  are  given.     It  was  then  heated  with  a  saturated 

solution   of   hydrogen    bromide   in   glacial   acetic   acid   to 

10()°  C.  and  then  to  150^  C.  for  hCv«Tai  hours  un«ler  prcKHurc, 

I    according  to  the  method  of  Perkin  and  Simonscn  (Chem. 
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Sop.  Trans..  1906,  87.  855).  The  following  prodijcts  of 
the  r»\-»*tion  were  isolated.  Peritaeeli/l-nionobromoinofiitol 
.1.  t'Mto.  (.  gHgBrlO.CO.CHj)-.  sepunitos  from  absolute 
rtkohol  in  minute  indistinct  white  erystals.  which  melt  at 
•J-M^  C  and  are  insoluble  in  water.  With  sodium  in 
methyl  alcohol,  this  bromo-substance  forms  a  deej)  orange- 
brown  coloration,  and  is  decomposed  on  boiling.  The 
aohition  thus  formed  reduces  Fehling's  solution.  Tctr- 
aett^ibn>moimi>itiJ.  CgH,;Bro  (0.('O.CH3)4.  crystallises  in 
twt>  isomeric  varieties,  both  of  which  arc  described  and 
measurements  of  their  crystals  given.  Tlie  first  isomeride 
crystallises  from  alcohol  in  tine  transparent  crystals,  more 
than  a  centimetre  in  diameter,  and  melting  at  140°  C. 
The  .<ul>stance  is  insoluble  in  water.  When  boiled  with 
ak-oholic  potassium  hydroxide,  a  deejt  orange-brown 
(    '  '     M-.ed.  and  the  liquid  reduces  Fehling's  solution. 

\\  i   upon  by  zinc  dust,   both  forms  are  decom- 

l>  .  .;.-  ...ctic  acid  and  phenol.  The  second  isomeride 
crystallises  from  toluene  in  small  slender  scales,  melting 
•t'*235-  C,  and  is  less  soluble  in  most  solvents  than  the 
first -mentioned  modification.  Inositol  dibromhydrin, 
C,H,o^*4Br.,.  crvstalli.ses  from  water  in  tine,  massive, 
r-'  -'  'rystAl-s.  which  melt  at  '210"  C.  with  partial 
«!•  n.     Measurements  of  the  crystals  are  given. 

(.  ;  lis  produce  a  dark  browTi  coloration  on  boiling, 

And  Fehlmg's  solution  is  reduced  by  it.  The  monobromo- 
penta-acetate  when  warmed  with  zinc  dust  and  acetic 
acid  gives  a  substance.  Cj4Hi5iOg.  which  crystallises  from 
dilute  alcohol  in  soft,  slender,  prismatic  crystals,  melting 
at  95^  C  When  treated  with  hydrogen  peroxide  in  the 
same  way  as  cocositol  (see  preceding  abstract),  inositol 
gives  a  deep  purple-blue  coloration,  which  soon  fades, 
and  oxalic  and  rhodizonic  acids  are  formed. — F.  Shdn. 

Thi/mof  ;    Oridation  of  hy  the  oxidising  ferment  of 

i'i"<;i.  H.  Cousin  and  H.  Herissey.  J.  Pharm.  Chim., 
I'.* '7.  26,  487 — 191. 
Thymol,  in  aqueou.s  solutions,  in  the  presence  of  air, 
is  converted,  by  the  oxydase  of  Bnssula  delica  and  the 
ferment  of  Laclarius  controvemts,  chiefly  into  dithymol, 
C,«H2,02,H20.  m.  pt..  when  hydrated\  100—101°  C. 
when  anhydrous.  104-5'  C.  The  oxidation  product 
obtained  with  the  first-named  ferment  is  much  purer 
than  that  resulting  from  the  action  of  the  second,  since  the 
latter  contains  tyrosinase.  Since  dithymol  is  insoluble 
in  water,  and  is  devoid  of  antiseptic  jtroperties,  thymol 
and  other  phenols  cannot  be  considered  good  antiseptics 
for  many  purposes,  such  as  preserving  solutions  of  oxidising 
ferments  when  in  contact  with  air.  In  all  cases  of  oxida- 
tion of  phenolic  bodies  by  organic  ferments  hitherto 
recorded,  the  action  has  been  the  same  ;  two  atoms  of 
hj-drogen  are  removed  and  two  mols.  of  the  body  oxidised 
are  condensed.  In  the  case  of  thymol,  more  complex 
coodenMtion  b<jdies  are  formed  simultaneously  with 
dithymol.     These  are  being  investigated. — J.  O.  B. 

formaidfktfdf  ;    SludieA  on .     //.     F.  Auerbach  and 

H.   Barvhall.     Arbb.    Kab«.  Gesundh.-Amt.,    1907,  27, 
IH3— 2»>. 

^T  r""*!"''**'^"  "'  ^^^"   previous   work   (this  J.,    190.1. 

'■""  '     ri    have  studied   the   solid    polymers   of 

f  re  e^tpecially  as  to  how  far  the.se  repre- 

''  I'^l    indivi«luals.     The   results   may   ]>o 

*'■'    '  '           •            -        /'rir'iforjnaldrht/r/p    is   an   amor- 

P*^'   ••  .'.'mce    with    a    molecular    weight    at 

***^   '  that  of  formaldehyde,  and  containing 

•  '^w  'V  of  atLtorU-d  water.  When  prepared 
'^  '  'an  of  pure  formaldehyde,  it  melts 
*'  .  diJisolves  to  the  extent  of  20— 
•''  t   IS    ('.,  in  ini^oluble  in  ether  and 

*  l«y  Itoiling  with  water,  and  forms 
*•  with  Hrniium  sulphite.  a-IWi/- 
'"'■.''■  '■'  obtained  by  tne  addition  of 
'  '  '  ilphiiiir  a^id  to  10  vols,  of  a  pure 
*-•  '  '   '      I'  .      It    forms    ill-defined 

"  -     f.    when  heot«d   in  a 

"_*'^''  1    without    melting    when 

beaUd  .n  an  ojarn  tube.     It  m  soluble  to  the  extent  of 
IJ*'  '*"*'  '"  **'*'  **  in  —25'  C.  w.  insoluble  in  alcohol 
and  rthrr.  and  form*  a  compouml  with  srKiium  Hulphit«-. 
It«  rapoinrv  at  1H»   (.'.  are  comjJOHcd  of  dingle  CHjO-mol*. 


^•Polyoxymethylene  is  precipitated  from  a  pure  aqueous 
solution  of  formaldehyde  by  addition  of  0-4  vol.  of  con- 
centrated sulphuric  acid.  It  is  crystalline,  melts  at  163° — 
ItiS"  C.  when  heated  in  a  sealed  lube,  is  soluble  to  the 
extent  of  3-3  pei'  cent,  in  water  at  18°  C,  and  up  to  4  per 
cent,  in  water  at  25°  C,  and  is  insoluble  in  alcohol  and 
ether.  Its  vapour  density  is  32  at  184°  C.  and  increases 
slowly  with  rising  temperature.  It  forms  a  compound 
with  sodium  sulphite,  and  when  heated  at  100°  C,  is 
converted  into  tlie  7 -modification.  y-Polyoxy methylene. — 
On  addition  of  0-4  vol.  of  sulphuric  acid  to  formaline  (a 
solution  of  formaldehyde  containing  methyl  alcohol), 
y-polyoxymethylene  is  precipitated  along  with  the 
corresponding  f3-compound,  and  is  freed  from  the  latter 
by  treatment  with  sodium  sulphite  solution.  It  is  dis- 
tinctly crystalline  and  melts  at  103° — 105°  C.  It  dissolves 
in  water  at  18° — 25°  C.  to  the  extent  of  about  0*1  gmi. 
in  100  c.c,  and  is  insoluble  in  alcohol  and  ether.  It  does 
not  react  with  sodium  sulphite.  At  184°  and  198°  C, 
its  vapours  contain  polymerised  molecules  together  with 
simple  CH.20-mols.  ;  the  ]iroportion  of  the  former  increases 
with  rising  pressure  and  decreases  with  rising  temperature, 
the  vapour  densities  at  the  temjxn-atures  given  are  40  and 
60  respectively.  On  boiling  with  water,  )'-polyoxymethylene 
is  converted  into  the  c^-modification.  c-Pdyoxy methylene 
obtained  by  prolonged  boiling  of  the  y-compound  with 
water,  forms  ill-defined  crystals,  the  melting  point  (169° — 
170°  C.  in  a  sealed  tube)  of  which  is  lowered  by  even  traces 
of  impurities.  This  modification  also  melts  when  heated 
in  an  open  tube,  whereas  all  of  the  others  are  volatilised 
below  the  melting  point.  It  is  insoluble  in  alcohol  and 
ether  and  nearly  so  in  water.  Its  vapour  density  slowly 
decreases  between  190°  and  240°  C.  ;  at  these  temperatures 
the  vapours  consist  of  highly-polymerised  molecules 
which  split  up  only  very  slowly  into  simpler  ones.  The 
compound  does  not  react  with  sodium  sulphite.  a-Trioxy- 
methylene,  CsHgOs.  is  formed  by  subliming  polyoxy- 
methylene  and  collecting  the  sublimate  in  water.  Com- 
mercial "  trioxymethylene  "  (/3--I- y-polyoxymethylene,  or 
y-polyoxymethylene)  was  sublimed  by  heating  in  a  glass 
retort  in  a  slow  current  of  nitrogen,  and  the  sublimate  was 
collected  in  a  receiver  containing  a  small  quantity  of 
water,  and  cooled  by  ice.  The  distillate  was  submitted 
to  fractional  distillation,  and  the  crystals  which  separated 
from  the  earlier  fractions  were  purified  by  recrystallisation  ^ 
from  ether,  or  by  sublimation  in  closed  tubes.  a-Tri- 
oxymethylene  obtained  in  this  way  forms  colourless 
needles  or  strongly  refracting  prisms,  which  are  tough 
and  soft,  and  melt  at  63° — 04°  when  heated  in  a  closed 
tube.  It  boils  at  114-5°  C.  at  759  mm.,  but  is  very  volatile 
even  at  the  ordinary  temperature.  It  is  soluble  to  the 
extent  of  17-2  grms.  in  100  c.c.  of  water  at  18°  and  21-1 
grms.  in  100  c.c.  at  25°  C.  ;  it  is  easily  soluble  in  alcohol, 
ether,  methyl  alcohol,  acetone,  chloroform,  carbon  tetra- 
chloride, carbon  bisulphide,  and  benzene,  and  soluble 
with  difficulty  in  ])etroleum  ether.  It  is  probably  a  cyclic 
compound,  as  unlike  the  other  polyoxymethylenes,  it  does 
not  respond  to  the  usual  reactions  for  aldehydes  or  ketones  ; 
with  sodium  sulphite  it  does  not  react  either  in  alkaline 
or  acid  solution.  It  exhibits  a  constant  vapour  pressure 
and  vapour  density. 

Paraformaldehyde  differs  from  a-polyoxymethylene 
chiefly  by  its  amorphous  condition  and  its  content  of 
adsorlicd  water,  and  by  the  properties  dejKjnding  upon 
these  factors.  Paraformaldehyde  and  a-,  /:3-,  y-,  and 
t -polyoxymethylenes  all  exhibit  a  tendency,  decreasing 
in  the  order  given,  to  split  off  formaldehyde  as  a  gas  or 
in  aqueous  solution  ;  the  aqueous  solutions  of  these 
comjjounds  do  not  differ  from  those  of  formaldehyde. 
For  the  determination  of  small  quantities  of  formaldehyde 
in  rlilute  solutions,  the  authors  find  Komijn's  iodometric 
method  (this  J.,  IH97,  300)  most  satisfactory. — A.  S. 

Formaldehyde  [solutidh}  ;   Action  of  light  and  hecU  on . 

J.    W.    de     Waal.      Pharm.    Weekblad,     1907,     [70]; 
J.  Pharm.  Chim.,  1907,  26,  498—500. 

Aqi  Koi:s  solutions  of  formaldehyde,  kept  at  ordinary 
tem[)eratures.  in  contact  with  air.  but  |)rotc(;ted  from 
light,  are  not  oxidised  to  formic  acid,  even  in  the  jjrescnce 
of  traces  of  ferric  chloride.  Increase  of  temperature 
cauHes  oxidation,  but  this  in  slight  at  50°  C,  even  after 
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exposure  for  400  hours.  The  acidity  of  commercial 
formaldehyde  i.s  not  due  to  subsequent  oxidation,  but  to 
acid  formed  in  the  process  of  manufacture.  Xo  appre- 
ciable increase  in  acidity  was  observed  in  a  specimen 
•which  was  exposed  to  the  light  for  3  months  in  a  ])artiallv 
filled  stoppered  bottle. — J.  O.  B. 

Colloidal  hydroxides  of  thorium,  zirconium,  and  uranium  ; 

New  method.^  for  preparing .     B.  Szilard.     J.  ('him 

Physique,  1907,  5,  488—494. 

Colloidal  solutions  of  thoria  and  zirconia  can  exist  in 
the  absence  of  even  a  trace  of  electrolyte.  In  order  to 
prepare  them,  a  moderately  dilute  solution  of  the  nitrate 
is  precipitated  with  excess  of  ammonia,  and  the  hydroxide 
is  exhaustively  washed  by  decantation  witli  hot  water 
free  from  carbonic  acid.  After  3 — 6  washings  daily  for 
3 — 6  days,  the  particles  have  almost  lost  the"|)roperty  of 
separating  from  the  liquid,  and  it  may  be  necessary  to 
use  a  centrifugal  machine.  The  process  is  continued 
until  Nessler's  reagent  is  no  longer  affected  by  the  dis- 
tillate from  a  portion  of  the  liquid  rendered  alkaline  with 
caustic  soda.  The  milky  colloidal  solutions  thus  obtained 
can  be  filtered  and  are  stable,  but  are  coagulated  bv 
electrolytes  and  even  by  carbonic  acid  absorbed  from  the 
atmosphere  :  in  this  respect  they  differ  from  the  class 
of  colloidal  hydroxides  which  are  kept  in  solution  by  the 
]iresence  of  the  nitrate  or  other  salt.  To  the  latterclass 
belongs  the  colloidal  uranium  hydroxide  pre])ared  by  the 
author,  which  is  obtained  as  follows  : — When  a  solution 
of  uranium  acetate  is  mixed  with  ether  and  subjected  to 
the  action  of  light,  a  violet  precipitate  is  formed.  This  is 
washed  and  left  to  itself  for  a  daj-,  when  the  colour  changes 
to  yellow.  The  precipitate  is  then  suspended  in  water 
and  added  to  a  hot  dilute  solution  of  uranitim  nitrate 
until  no  more  dissolves.  The  resulting  colloidal  solution 
has  an  orange  colour  and  is  very  stable. — W.  A.  C. 

Uranium  tetro-iodide.     M.  Guichard.     Compt.  rend.,  1907, 
145,  921—922. 

Uranium  tetra-iodide,  UI4,  is  obtained  by  heating  metallic 
uranium  with  iodine,  in  sealed  tubes  from  which  the  air 
has  been  exhausted;  the  iodine  is  heated  to  180°  C. , 
and  the  vapour  allowed  to  act  on  the  metal  heated  to 
r)00°  C.  The  iodide  formed  is  partly  melted  and  partly 
sublimed,  forming  molten  crystalline  masses,  or  a  felted 
black  sublimate  of  needles.  Its  m.  pt.  Ls  near  500°  C.  and 
it  is  not  very  volatile  between  500  and  600""  C.  in  vacuo. 
It  has  the  sp.  gr.  5-6  at  15°  C.  It  deflagrates  in  oxygen, 
and  in  dry  air,  when  gently  warmed,  forming  the  oxide. 
L'aOs.  When  kept  at  ordinary  temperatures  in  dry  air, 
it  absorbs  oxygen,  and  becomes  covered  with  small  black 
crystals  of  iodine.  It  rapidly  deliquesces  and  decomposes 
in  moist  air,  and  is  oxidised  when  heated  with  water,  in 
which  it  is  readily  soluble,  giving,  in  the  cold  and  in  the 
absence  of  oxidising  agents,  a  green  solution  affording 
the  usual  reactions  of  uranous  salts. — J.  ().  B. 


Mercuric  chloride  ;    Defection  of  trace-9  of 

and  H.  Haehn.     See  XXIII. 

Synthetic  campltor  ;    U.S.  Customs  decision  on r-.     Oil, 

Paint,  and  IJrug  Rep.,  Dec.  2,  1907.     fT.H.j 

The  I'nited  States  Circuit  Court  has  affirmed  the  decision 
of  the  Board  of  General  Ap])raisers,  declaring  synthetic 
camphor  to  be  entitled  to  entry  into  the  I'nited  States 
free  of  duty  ;  the  customs  officials  clas.sed  it  as  "  refined 
camphor,"  duty  6  cents  jier  lb.,  but  the  importers  claimed 
that  the  synthetic  jiroduct  was  less  pure  than  crude 
Formosan  camphor,  this  latter 
manufacture  of  celluloid,  whilst 
required  a  preliminary  refining  I 
for  the  purpose. 

Patents. 

Bomeol   and   isobomeol  ;     Manufacture   of  ethe.rx   [esttra] 

of .     A.    Verlev.    E.    Urbain   and   A.    Feige,    Paris. 

Eng.  Pat.  14.549.  .hme  24.  1907. 

Camphene  or  terpenes  containing  camphene  (100  parts) 
is  mixed  with  sulphuric  acid  containing  00— Of?  jier  cent. 


of  H2SO4  (450  parts)  and  concentrated  acetic  acid  (100 
parts).  The  mixture  is  agitated  for  an  hour  at  20^ — 30°  C. 
and  is  then  poured  into  a  separating  apparatus.  It  forms 
two  layers,  the  upper  being  bornyl  acetate,  and  the  lower 
sulphuric  acid  and  unchanged  acetic  acid.  After  separa- 
tion, the  lower  layer  can  be  mixed  with  the  proportion 
of  acetic  acid  required  for  100  parts  of  camphene,  to  make 
it  .suitable  for  treating  more  material.  The  amount  of 
acid  consumed  is  only  that  theoretically  neces-xary  for  the 
formation  of  the  borneol  ester  desired.— G.  W.  Mrl). 

Potassium  bitartraie  ;    Process  for  extracting without 

the    use    of   fuel.     M.    Fernandez.     Fr.    Pat.    379,90r2, 
July  1.3,    1907. 

(iRAPE-HUSKS-,  argol.  wine-lees.  etc..  are  treated  in  the 
cold  with  dilute  nitric,  hydrochloric  or  sulphuric  acid 
until  the  tartaric  acid  is  dissolved.  The  filtered  solution 
is  decolorised  with  alumina  or  charcoal,  and  is  then  freed 
from  any  metals  it  may  contain,  either  by  treatment  with 
sodium,  potassium  or  ammonium  sulphide,  if  several 
metals  are  j)resent  ;  by  treatment  with  potassium  ferro- 
cyanide  if  only  copper  and  iron  are  pre.xent  ;  or  els<>  by 
treatment  with  potassium  thiocyanate.  followed  by 
extraction  with  amyl  alcohol  or  ether,  if  iron  only  i'« 
present.  The  purified  liquid  is  acidified  and  a  pota.ssium 
salt  is  added.  The  ))reci|)itated  ])otassium  bitartrate  is 
separated  in  a  hydro-extractor,  washed  with  water,  and 
dried.  The  mother-liquor  nnd  wash-waters  are  used 
repeatedly. — A.  G.  L. 

Silver  compounds  ;    Manufacture  of  sdulAc .       Far- 

benfabr.  vorm.  F.  Bayer  uad    Co.      Fr.  Pat.  3S0.197, 
July  24.  1907.     Under  Int.  Conv..  Nov.  27.  1900. 

Soluble  silver  comjiounds  are  prepared  by  the  interaction 
of  silver  salts  with  thiourea,  5-— 10  juolecular  proportions 
of  the  latter  being  \ii<eA  for  each  atomic  proportion  of 
silver.  Example. — 143  parts  of  silver  chloride  and 
380  parts  of  thiourea  are  dissolved  in  KXM)  parts  of  hot 
water,  and  the  solution  is  evaporated  in  vacuo.  The 
crystalline  residue  is  recrystalli.sed  from  ab.solute  alcohol. 
The  white  powder  thus  obtained  has  the  composition, 
.AgCl,5CS(NHo)2  ;   it  is  soluble  in  water  and  in  hot  alcohol. 

-A.  H. 


XXI.— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

I'aiknts. 

Emulsions  for  photographic  purfXMe.-i  and  ittiptr.  films, 
sheets,  and  itlaten  made  by  means  uf  thi-  samr.  \..  I.,e(lerer. 
Sulzbach.  (icrmany.      Kng.   F*at.  •_'»i..">')3.  N'oy.  22,  l^iMi. 


K.   Kof       SEEFr.  hit.  37l.35S(.f  liMMi;   this  J..  l!Mi7.  344.-  T.  F.  H. 


being  suitable  for  the 
the  synthetic  product 
icfon-    it    was   available 


Paper  for  photographic  purposes  ;    Process  for  preparing 

.     Y.    Schwartz.    Hanover.    Gi-rniany.      Kng.    Pat. 

993,  Jan.  14.  mr,. 

SEEFr.  Pat.  373.(M»9of  I9n7  :  this  J  .  Iim7.  71i».— T.  V   M 


XXII.— EXPLOSIVES,   MATCHES.    Ac 

SiirocjUuliists     and     nitniglycrrin  :      Can      mould     /(ifigi 

c/tuae  deconifxisilion  in ?      Ji.  .Malenkovic.     Mitt.  il. 

(Jegenstiinde  .1.  .Vrtill.  u.  (Jeniew..  |J^l7.  599-    Ol.'i. 

The  statement  by  ()s<ar  (Jiittmann  (.Manufa<'ture  of  Kx|)!o- 
sives.  I905.  II..49)that<ellul<>s«-nitrat«'SHonietiminoontr»rl 
mould,  and  another  by  A.  P.  Sy  (J. U.S.  .\rtillrry.  S«'pt.. 
CK't..  UMI3)  to  the  eflc<t  that  it  does  not  seem  unlikely 
that  denitrifying  bacteria  uiight  start  a  de<'onipo!«ition 
of  cellulose  nitratcH.  h  d  the  author  to  the  prenent  invrjti- 
gation.     Til'-    f"11'>«'nt'    •  on   lu-iinn'<    were    reiii^hod    nftrr 
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an  examnmtion  not  only  of  nitrocellnloses  but  of  nitro- 
illyt'^rm.  (1)  XeithiT  nitrocellulose  in)r  nitrofrlyoorin  are 
in  thcin<«>lves  liable  to  any  direct  doeompo.sition  by 
mould  funv'i.  (2)  Nitrosilyoerin  is  eertainly.  and  nitro- 
eelluli>s*>  prolvibly.  toxio  towards  these  orcanisms.  (3) 
But  nitriv'elluK>»«'  which  is  stored  in  close  juxtajiosititm 
to  i>r>:anic  matters  themselves  contaminated  with  mould 
fuHiii.  he»'oines  itself  infected  and  shares  the  decomposition. 
Hence  wet  or  dampnitr<H>elhilose  should  never  be  wrajiped 
up  in  paper,  or  other  veaetahle  fibrous  material,  or  in 
onlined  wooden  boxes. 

Xiirogli/Cfrin  :  Amtlt/gis  of  spent  arid  from  the  luamt- 
factureof—.  H.  Lemaitre.  Mon.  Soient..  1907,  21, 
.»«09     811. 

Th«  residue  obtained  on  evaporation  is  examined  for 
wlioa  and  the  sulphates  of  calchim,  magnesium  iron, 
atuminium  and  lead.  Tlie  total  sulph\iric  acid  is  deter 
rained  by  precipitation  with  barium  chloride,  and  the 
amount  corresjKinding  to  the  metallic  sulphates' deducted. 
Xitro.«ulphonic  acid,  XO0.SO3H,  is  determined  by 
diluting  from  2  to  20  grms.  of  the  acid  with  200  c.c.  of 
water  and  titrating  with  .V/,  potassium  permanganate 
!<olution.  Total  acidity  is  determined  by  means  of  a  N/l 
eolntion  of  sodium  hydroxide,  using  phenolphthalein  as 
indicator.  The  nitroglycerin  in  solution  in  the  acid  is 
estimated  by  agitating  100  grms.  of  the  acid  with  chloro- 
form, eraporating  the  latter  to  dryness  and  weighing. 
According  to  the  author's  figures,  a  fresh  spent  acid  con- 
tained 3-32  per  cent,  of  nitroglvcfrin  in  solution. 

—0.  W.  McD. 

EzTpUmon  which  occurred  during  the  operation  of  thawing 
geliynite  in  connection  tnth  the  construction  of  the  new 
Orfnt  Western  Railway  line  from  Clnrheston  Road  to 
Fishguard,   in  the  count'/  of  Pembroke  on  the  26  Feb., 

1906;      Circumstances     attending     an     .     Captain 

M.  B.  Lloyd.  H.  M.  Inspector  of  Explosives. 

A  CHABGKMAN  was  engaged  in  thawing  five  frozen  gelignite 
cartridges,  before  use.  in  a  warming-pan.  He  had  emptied 
out  the  cooled  water  from  the  jacket  of  the  warming-pan, 
and  wa."*  replacing  it  by  hot  water  from  a  can  recently 
taken  from  the  fire,  when  a  slight  hissing  noise  was  heard 
and  immediately  afterwards  the  explosion  occurred.  The 
effect  on  the  warming-pan  itself  was  remarkable.  Of  the 
lid  no  trace'  were  found  except  the  small  fragments  taken 
oat  of  the  men's  wounds  ;  the  body  of  the  warming  pan, 
00  the  other  hand,  showed  no  signs  of  having  had  an 
explosion  in  it.  The  hissing  was  undoubtedly  that  ])ro- 
daced  by  the  active  decomposition  of  the  gelignite,  which 
generated  sufficient  gas  to  blow  off  the  lid  of  the  warming- 
pan  and  carrj-  with  it  the  top  cartridge,  which  had  been 
laid  aCT'rjM  the  end  of  the  others  and  which  might  well, 
from  it«  «i7.e.  have  l>een  slightly  jammed  in  the  flange  of 
the  lid.  ()n  the  lid  reaching  the  ground  the  cartridge, 
already  in  an  »*xtremely  sensitive  condition,  detonated 
violently.  In  di'v-uwing  the  probable  oauw;  of  the  explo- 
«ioo,  Catit.  Lloyd  dismisses  as  wholly  improbable  that 
ponring  lK>iling  vaU-t  into  the  out^r  chamber  of  a  warming- 
pao  iihonld  ran^  an  explosion  of  well  jmrified  gelignite, 
or,  aeeing  tbat  the  lid  of  th<-  warming-pan  was  on,  that  a 
•park  llMMild  have  r  au<w-<l  the  initial  decomposition.  He 
arrrvea  at  the  conclusion  that  the  explosive  itself  was 
MMtable,  and  that  the  hot  wat^r  raised  it  to  a  sufficiently 
kich  t«Tnji^atare  to  determine  its  Jictive  decomposition. 
Tfc  f«»irity  of  gelignite  in  determin'-d  by  the  AIk-I  heat  test, 
and  no  diwoloratim  of  the  starch-iodide  pafK-r  should  be 
produced,  at  a  temi>«Tatnre  of  l(¥f  F.,  in  less  than  10 
■{■■tea,  if  thf  '•xplo«iv<-  has  Ix-en  well  jmrified.  Ih. 
DVBri'a  exammatirm  of  a  sample  from  the  same  batch  of 
•Spoeive  *howf^  a  heat  tetit  of  over  half  an  hour,  but  he 
«Bif*i'**d  owin?  to  the  abnrjrriiallv  high  heat  test,  that 
*^  ■  1  lieen  treat»^l  with  a  "  maskint;  agent," 

iifi  no  .irtirm  in  improving  the  stability 
-.»-.    eflertiially    prevented    any    indication 
teat.      The  mlxtance  most  usually  ernployfrd 
•  rfrf*^    i%    mercuric    chlorifle.     (hi    keejiing    a 

•Aiui-U  i.i  the  exploaive  for  six  weeks  at  a  constant  tem- 
p«!ratar»  o(  V&  P..  the  heat  test  fell  Ut  15  minutes.  At 
"       •  d  of  12  w^k*  th"  h«»t  te«t  had  falhn  to  1 1  minutes. 


So  small  a  proportion  of  the  mercury  salt  as  0'00026  per 
cent,  is  sufficient  to  mask  the  heat  test  for  a  considerable 
time.  The  presence  of  mercury  was  definitely  pioved 
by  the  spectroscopic  method.  Captain  Lloyd  considers 
that  the  use  of  masking  agents  of  this  description  can  only 
have  one  effect,  and  that  to  conceal  the  instability  of  the 
explosive.  The  offence  against  the  Act  is  one,  too,  which 
is  liable  to  be  a  cause  of  great  danger,  in  that  with  an 
explosive  so  treated,  there  is  no  means  of  finding  out 
whether  it  is  dangerously  unstable  or  not ;  or,  even  worse, 
a  test  may  lead  to  the  belief  that  dangerously  unstable 
explosives  are  of  good  quality,  and  fit  for  prolonge<l 
storage,  for  a  voyage  through  the  tropics,  or  for  somewhat 
drastic  treatment  for  the  purjiose  of  thawing  them. 
The  conclusions  drawn  from  the  investigation  of  the  acci- 
dent are: — (1).  That  the  explosive  ignited  spontaneously 
in  the  warming-jian.  (2).  That  the  explosion  occurred 
outside  the  warming-pan  but  in  clo.se  proximity  to  the  lid. 
(3).  That  one  at  least  of  the  cartridges  was  made  of 
extremely  unstable  explosive.  (4).  That  an  unauthorised 
and  illegal  ingredient  had  been  added  to  the  explosive 
which  had  the  effect  of  concealing  its  lack  of  stability. 

— G.  W.  Met). 

Patents. 

Explosive  ;  Manvfacture  of  an  improved  [safety]  — . 
N.  Ceipek,  Vienna.     Eng.  Pat.  7838,  April  .3,   1907. 

.Ammonium  nitrate  is  intimately  mixed  with  carbonised 
turmeric  meal  (1  to  6  per  cent.),  and  the  resulting  product, 
after  being  freed  from  moisture,  is  formed  into  cartridges 
in  the  ordinary  manner.  An  addition  of  from  (>  to  10  j)er 
cent,  of  picric  acid  or  trinitroluene  may  be  made  in  order 
to  increase  the  disrujrtive  ])ower  of  the  exjtlosive.  The 
turmeric  charcoal  is  prepared  by  finely  pulverising 
turmeric  and  roasting  the  ])owdcr  over  a  free  fire  in  a 
slowly  revolving  iron  drum  until  it  has  lost  about  30  per 
cent,  of  its  origin.il  weight. — G.  W.  McD. 

Nitroglycerin  ;    Process  for  accelerating  the  separation  of 

from  acids.     R.   Haddan,   liondon.     From  J.   F. 

Tx^hmann,  Munich.     Eng.  Pat.  18,597,  Aug.  Ifl,  1907. 

Nitroglycerin  is  rapidly  separated  from  the  nitrating 
acids  by  passing  an  electric  current  thiough  the  mixture, 
the  electrodes  being  siiitably  forn\ed  of  ])latinum  wire, 
one  at  the  bottom  of  the  vessel,  and  the  other  at  the 
surface  of  the  licjuid.  The  small  gas  bubbles  formed 
during  the  electrolysis  are  said  to  carry  the  .susjiendcd 
nitroglycerin  to  the  surface.  To  assist  the  process  a  small 
percentage  of  water,  sodium  fiuoride,  etc.,  may  be  added 
to  the  acids.— G.  W.  McD. 

Explosive  oil,  and  process  for  the  mavvfactnre  of  the  same. 
H.  .1.  Haddan,  London.  From  J.  F.  Lehmann.  Munich. 
Eng.  Pat.  21,110,  Sept.  23.  1907. 

Glycerol  disuljjhuric  acid  is  nitrated  with  nitric  acid 
of  sp.  gr.  I -52,  at  a  temperature  not  exceeding  30°  C. 
The  excess  of  acid  is  neutrali.sed  by  the  addition  of  lime, 
and  the  explosive  oil  extracted  by  means  of  ether  from  tho 
filtration  ])roducts.  On  eva[)oration  of  the  ether,  a 
yellowish-brown  oil  remains,  solidifying  at  — 24°  C.  It 
is  soluble  in  hot  water  and  the  usual  solvents  for  glycerol 
trinitrate,  and  readily  gelatinises  collodion  cotton.  It  is 
less  sensitive  to  .shock  than  glycerol  trinitrate. 

_0.  w.  McD. 

Explosive.     G.  W.  Gentieu,  Peoria,  111.     U.S.  Pat.  871,396, 
Nov.   19.   1907. 

A  COMPRE.S.SEI)  granular  explosive  is  prepared  from  an 
intimate  mixtiirc  of  ammoniuni  j)ic)ate  (25  jiarts),  potas- 
sium nitrate  (52),  sulj)hur  (10).  charcoal  (3)  and  hydio- 
celluloiM!  (10  parts).— (;.  VV.  McD. 

ExjJoaives  and  method  of  making  them.     O.  Silberrad.    Fr. 
Pat.  380,108,  Sept.  28,   HK>6. 

8««  Eng.  Pat.  18,692  of  1906  ;  this  J.,  19^)7,  1 14.~T.  F.  B. 
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APPABATUS 

Water-jet  blower  of  very  simple  construction.  S  M 
Kevington  and  I.  G.  Rnnkin.  nioni.  News  1907  96' 
■2o9 — 260.  '       ' 

A  4-Ln'HE  bottle  is  tilted 
u:th  a  cork  pierced  as 
«howii  (see  fig.).  The 
diameter  of  D  is  \  inch. 
The  tube,  A,  has  a  con- 
striction and  the  water  jet 
is  so  dehvered  that  it  goes 
diagonally  across  the  tube 
on  to  the  side  of  the 
con.stricted  part.  B  is  a 
siphon  -  tube  the  outfall 
from  which  is  regulated  by 
a  clip.  C  is  a  safety  tube 
about  30  inches  high.  Air 
passes  out  of  D.  On  turn- 
ing on  the  Mater  and  keep- 
ing the  ail-  exit  closed,  the 
pressure  first  starts  the 
siphon,  and  then  air  and 
water  escape  by  the  safety 
tube.  By  blowing  a  side 
tube  into  A,  and  connecting 
A  to  the  jet  with  rubber 
tubing,  the  apparatus  can  be  used  for  circulating  gas. 
The  position  of  the  jet  may  be  adjusted  by  noting  the 
height  of  water  in  the  safety  tube,  while  the  same  holds 
in  the  case  of  controlling  the  outfall  by  means  of  the  clip 

—J.  W.  G. 

Heat-insulating  materials  ;  Laboratory  test  for .     C.  R. 

Darling.     Engineering,   1907,  84,  790—791. 


By  means  of  the  following  apparatu.s  it  is  stated  thai 
reliable  results  can  be  obtained  with  small  ((uantities  of 
materials  under  working  conditions  and  at  working 
temperatures.  In  the  figure,  A  rei)re.'>ents  an  air-tight 
copper  cylinder,  8  ms.  high  and  0  ins.  diameter,  covered 
with  a  layer  of  the  heat-insulating  material,  L.  of  uniform 
thickness.  The  interior  of  the  cylinder  is  heated  by  means 
of  a  32-candle-power  incandescent  eleetri<-  lamp,  the 
leads  from  which  pass  through  a  stuHiiig-gKmd  as  shown. 
A  voltmeter,  V,  is  placed  across  the  lamp  terminals,  and 
an  ammeter,  A.  and  rheostat.  H.nro  inserted  in  the  circuit. 
A  brass  tube,  T,  leads  from  tlie  interior  of  tlie  cylinder,  l)y 
way  of  the  glass  tube,  G,  and  the  fie.xible  tubing,  F.  to  a 
mercury  cistern,  C  As  the  temperature  rise<  in  .A.  the 
cistern,  C,  is  rai.sed  so  as  to  keep  tiie  mercury  at  a  fixed 


level  m  G.  and  the  difference  between  the  initial  and  final 
level  m  C,  measures  the  ijicrease  of  pressure,  and  hence 
the  temperature.  The  pressure  can  be  adjusted  when 
deigned  by  means  of  the  tap  below  D,  the  latter  containinir 
a  drymg  agent.  In  making  a  test,  the  tap  is  opened,  and 
the  barometric  pressure  and  the  temperatureof  the  cylinder 
observed,  the  latter  by  means  of  a  thermometer  placed  in 
contact  with  the  lid  beneath  the  lagging.  The  cistern,  C. 
IS  then  adjusted  until  the  mercury  in(;  stands  at  the  fixed 
level.  The  tap  is  now  closed,  and  the  current  turnefl 
on— with  the  resistance,  R,  cut  out— until  the  pressure 
exceeds  by  2  or  3  cm.  that  corresjmnding  to  the  required 
temperature.  A  portion  of  the  resistance  is  now  brought 
mtc.  the  cu-cuit,  and  the  temperature  allowed  to  fall 
gradually  until  it  reaches  the  desired  value  and  remains 
steady  thereat  for  10—15  minute.s.  when  readings  of  the 
ammeter  and  voltmeter  are  taken.  The  heat  passing 
tlirough  the  lagging  will  then  be  in  calories  per  second* 
<»;24  times,  or  m  British  thermal  units  per  minute.  0-067 
times  the  product  of  the  number  of  volts  and  amperes. 

—A.  .S. 
Patent. 

Electrochemical   analysis,    etc.     U.S.    Pats.    870  674    and 
870,675.     See  XI A. 

1  NO  KG  A  NIC— QUA  LIT  A  TI VE. 

Nickel ;   Microchemical  reaction  of .     E.  Pozzi-Escot. 

Bull.  Soc.  Chim.  Belg..   1907,  21.  404 405. 

The  crystals  of  nickel  molybdate  (this  J.,  1907.  J030) 
are  easily  recognisable  microscopically.  They  form  square 
plates,  very  definite,  but  having  the  angles  often  modified, 
very  brilliant  and  highly  refractive.  A  few  drops  of  the 
solution  (which  must  not  be  too  strongly  acid  and  should 
contaiii  no  other  metal  save  cobalt)  are  concentrated  on 
the  slide,  a  droji  of  a  saturated  .solution  of  ammonium 
molybdate  is  added,  the  slide  heated  to  60°— 70°  C,  and 
examined.  Should  no  crystalli.sation  occur,  a  droj)  of 
■  water  is  added,  and  the  .slide  heated  again  ;  on  cooling, 
crystals  are  certain  to  be  obtained  if  nickel  is  present. 

—J.  T.  D. 

,    Mercuric  chloride  ;    Detection  of  traces  of  — — .     K.    Kof 

and  H.  Haehn.     Arch.  I'harm.,  H)07,  245,  529-533. 

When  moistened  filter-paper  is  phvced  at  a  short  distance 

above  the  surface  of  a  2  jK-r  cent,  solution  of  mercuric 

I  chloride  contained  in  a  beaker  glass,  the  vapours  of  the 
latter  are  condensed  on  the  filter-paper,  and  on  subsetjuent 
exposure  of  the  latter  to  hydrogen  sulphide,  a  darkening 
is  observed  which  can  be  compared  colorimetrically  with 
darkenings  produced  by  immersing  strips  of    filter-paper 

I  in  solutions  of  mercuric  chloride  of  known  .strength,  and 
then  exposing  to  the  action  of  hydrogen  sulphide.  The 
amount  of  mercuric  chloride  condensed  on  the  i)a])er  can 
thus  be  estimated.  In  an  exjH-riment  carried  out  at  1,3°  ('. 
and  763  mm.  pressure,  about  (NHXKIS  grm.  of  mercuric 
chloride  had  been  condensed  in  165  hours  from  the  solution 
on  to  a  surface  of  17-3  sq.  cm.  of  ]ia|>er.  As  the  formation  of 
the  darkening  had  been  noticed  after  3(1  minutes'  expo.>iure. 
the  presence  of  0-000,000,01 1  grm.  of  mercuric  chloride 
])er  1  sq.  cm.  was  thus  estimated.  When  a  sensitive  plate 
is  substituted  for  the  filter-pajjer,  a  white  image  Ls  obtained 
on  developing  ;  this  is  produced  by  one  drop  of  a  0-01  pt«r 
cent,  solution  of  mercuric  chloride,  ami  thus  0-000,005  grm. 
of  the  latter  can  be  detected  after  an  exi>osiire  of  24  hours. 
The  authors  consider  that  the  method  may  Ix-  usefiilly 
applied  in  the  detection  of  traces  of  mercuric  chloride  in 
toxicological  civses. — J.  C.  C. 

INOROA NIC—QVA  N  Tl TA  TI  VE. 

Zinc  ;      Iklcrmimition    of    timiitl    quautitirn    of .     fj. 

Hertrand  and  iM.  Javillier.     Compt.  rend..    1907,   146. 
••24—926.     (Sec  this  J.,  UKi7.  35.) 

Zinc  may  It-  ({uantitatively  pre<-i(iital<«d  .is  ctticiuin 
zincate  ina  dilution  of  "  1  :  .•|ii,(i(Mi,(Hl<i,  "  by  the  following 
method.  After  removing  tlie  met.ils  preoipitntod  by 
hydrogen  sulphide  in  prewnce  <,'  liydr<M-lilorie  lu-id.  in  th«« 
usual  manner,  and  driving  oil  the  diitmilvi'd  gax,  iiiiini<inJn 
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ia  added  until  an  exvess  of  4  ur  5  per  cent,  uf  free  aininoni» 
i»|«wit  in  the  mixture  ;  hydrogen  jieroxide  is  then  added 
tosUHBrc  the  j)reeii>itation  of  any  lUiinv'anoso  jiresent.  Tlir 
jneipitate  is  redissolvetl  ill  strons;  hydrochlorii'  ;uid.  re- 
pt«ei(>it«ted  with  ammonia  and  liydro>;en  peroxide,  aiul  the 
process  repeated  a  third  time.  The  combined  ammonia- 
cal  tiltrate.  which  will  contain  all  the  zinc,  is  heated  to 
boiling,  and  a  little  milk  of  lime  is  gradually  added, 
sufficient  to  liberate  all  the  combined  ammonia  and  to 
pre«ipitate  the  zinc  as  calciiim  ziiicate.  \\  lien  the  last 
trai-e  of  ammonia  has  bt^n  comj)letely  driven  otT.  ami  the 
preMmce  of  free  ealciiim  oxide  has  l)een  assured  by  the 
addition  of  a  little  calcium  hydroxide  solution,  the  yue- 
eipitate  is  eolltvted.  washed  with  s;iturated  calcium 
hTdn>xide  solution,  nxlisjiolved  in  pure  hydrochloric  acid, 
and  eva(K)rated  on  the  water-bath.  The  mixed  chlorides 
of  zinc  and  calcium  arc  redissolved  in  a  few  e.c.  of  5  per 
cent,  sodium  acetate  solution,  and  then  .saturated  with 
hydrogen  sulphide.  After  standing  for  '24  hours,  the  zinc 
ralphide  is  collected,  washed  with  s^iturated  hydrogen 
Kulpbide  solution  acidiHed  with  acetic  acid,  then  dissolved 
in  5  yier  cent,  sulphuric  acid  .solution  This  solution  is 
evaporated  to  dryness,  at  first  on  the  water-bath,  then 
over  a  naked  llamc  to  drive  oflF  excess  of  acid.  The 
anh\-drous  zuic  sulphate  thus  obtained  is  weighed. 

N'iekel  and  cobalt,  if  present,  will  be  found  accompanymg 
the  line  sulphate  in  the  tinal  product  :  the\-  must  be 
removed  by  the  usual  niethotls.— J.  ().  B. 

aiiieom  :     IkUrmintUion   uj   ■ .     W.    K.    Molt.     Amer. 

Electrochem.  8oc.    Elcctroeh^m.  and  Met.  Ind.,  1907,5, 
44o. 

For  the  determination  of  silicon  in  jjresence  of  silica, 
»3k-ate»,  oxides,  free  carbon,  and  silicon  carbide,  the 
author  reeoinmends  treatment  with  a  solution  of  copper 
fluoride,  silver  Huoride  or  the  like  ;  the  metal  of  the 
metallic  fluoride  Ls  replaced  by  the  silicon,  and  is  deposited, 
when  it  may  Ix-  weighed  or  determined  by  any  of  the  usual 
methods.  The  treatment  with  the  silver  fluoride  solution 
■  performed  in  a  platinum  dish.  The  reaction  is : 
8i  +  4AgF-SiF|  +4Ag.— A.  S. 

Ckromium  [in  iron  and  steel]  ;    7'ico  ojlumdric  methods  of 

determining .     A.   W.  Gregory  and  J.   McCallum. 

Ste\. 

OHOAMC—QLALITA  TIVE. 

Pkenui  :     1  hi   ferric   c/Jvride    reaction    of ,    and  the 

hypoehlorite  reaction  of  aniline.     F.  Kaschig.     iS'ee  IV. 

ORG  A  XIC—QCA.\T1TA  TI  VE. 

GlyeitroHic    acid  ;      iJtttrminatioH    and    colour     reactions 

of .     K.  v.  Lefivre  and  B.  Tollens.     Ber.,  1907, 

40.  4513—4523. 

Gltctku>1c  anhydride  (glycurone)  is  dehydrated  on 
bofling  with  hydro*  hhiric  a<id,  yielding  furfural  in  the 
••me  way  ai*  tlic  pentowm,  thus:  CgHsUg - tVH402  + 
WJj  +  2H.;<J.  'Hm-  authors  have  prejtared  pure  gtycurone 
frvm  eii        "'  mI  obtained  from  "  purree   '  and  found 

tk*l    or  II    uith    hydr<j<  hlorie    a'id    under    the 

■tAodafl  iL,   adopted   for  the    jH-ntosc-,   the   jiio- 

ductioa  of  furfural  wan  verv  much  slower  than  in  the  ca.se 
of  the  latter.  Conncquentfy,  much  of  the  furfural  is  con- 
verted int«i  non->olatile  prwluets,  and  3  parts  of  glycuronc 
only  gne  1   |>art  of  furfural  pbloroglucide.     This  "propor- 

*""■ ■"    ''"  '  itif,  and  an  a<-curate  method 

•''  vctironc    in    cuxanthi«j    and 

•"■' ■  lable.      \'ariou.-v     samples     of 

-  pwrrec  '  abowed  la — Jy-o  per  cent,  of  glycuronc,  corre- 
•wwiding  to  43-1  — 4<rT  y*-r  cent,  of  cuxanthic  acid. 
According  to  the  ;>'  'ion,  the  jjlvcuronc  may  also 

I*   estimated   b\  and    weighing    the   carbon 

dioxide  erolred,  ti.  .<:,,  r orrcb f>fmaing  to  a  yield 

o4  25  per  r«;nt.  „i  ■-.:■  :.  '..  ,xA-.  The  authors  have 
•tAodardiMd  this  i:.<  t.-.o'i.  to:l;iig  the  subsUnce  with 
bjr^ochJoric  acid  of  »p.  gr.  1-06.  for  ajihours  under  a 
relax  roodemer.  A  nlow  current  of  pure  air  ix  aspirated 
tWniKh  th«-  apjiaratiiH.  the  •  arlNin  dioxide  is  waithed 
Uroofb    water,    dried,    and    abaorbcd    m    polanh-bulbn. 


With  pure  materials  the  results  agree  well  with  the 
theoretical  values  and  with  those  obtained  by  the  furfural 
method  ;  with  "  jjurrec  "  the  results  are  rather  too  high 
owing  to  the  presence  of  other  bodies  which  yield  carbon 
dioxide.  Since  the  ])eiitoses  yield  no  carbon  dioxide  on 
boiling  with  hydrochloric  acid,  a  combination  of  this 
method  with  the  furfural  method  affords  a  means  for  the 
simultaneous  estimation  of  pentoses  and  glycurone.  This 
double  estimation,  together  with  the  cupric-reducing 
power  of  the  mixture,  also  affords  a  simultaneous  estima- 
tion of  hexoses.  "  Purree  "  contains,  on  an  average, 
1-39  per  cent,  of  nitrogen  ;  it  yields,  besides  euxanthic 
acid,  small  quantities  of  hippuric  acid  and  sometimes 
benzoic  or  ??t-toluic  acid.  tJlycuronic  acid  can  be  made 
to  give  the  same  colour  reaction  as  the  pentoses  with 
Bial's  reagent  for  jientoses  in  urine  (solution  of  oreinol 
and  ferric  chloride  in  strong  hydrochloric  acid).  Xylose 
gives  the  green  coloration  most  readily,  arabinose  less 
readily,  and  glycuronic  acid  after  a  still  longer  time.  It 
is  however  a  qtiestion  of  quantity  of  substance  and  manner 
of  heating,  and  the  results  of  the  test  must  be  interpreted 
with  caution. — J.  F.  B. 

Rubber  and  rubber  analysis.     C  Fendler  and  O.   Kuhn. 
a^ce  XIIIC. 

Tannin  analysis  :   comparison  of  the  filter  method  with  the 
shake   method.     H.    K.   Procter.     See   XIV. 

Chromed    hide    powders ;     Some    experiments    with . 

F.  P.  Veitch.     See  XIV. 

JS'itroylycerin  ;  Analysis  of  spent  acid  from  the  manufacture 
of .     H.  Lemaitre.     See  XXII. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Radium;   The  immediate  parent  of .     O.  Halm.     Ber., 

1907,  40,  4415—4420. 

Thk  author  confirms  the  conclusion  of  Boltwood,  that  the 
parent  of  radium  is  an  element  allied  to  thorium. 
Examination  of  a  number  of  thorium  preparations  shewed 
that  their  radium-content  increased  with  time,  and  that 
the  radium-producing  substance  always  remained  with 
the  thorium  when  the  latter  was  precipitated  from  solution. 
From  observations  of  the  rate  of  production  of  radium 
in  thorium  preparations,  and  of  the  quantity  found  in 
equilibrium  in  monazite  sand  and  other  minerals,  the 
dissociation- i>eriod  of  radium  was  calculated  to  be  between 
2630  and  3250  years.— J.. T.  U. 


New  Books. 

Tkaite  Complet  d' Analyse  Chimique  appliquee  aux 
EssAis  Indusiriels.  Par  J.  Post  et  B.  Naumann, 
avec  la  collaboration  de  nombreux  chimistes  et 
specialistes.  Deuxieme  edition  fraiifaise  entierement 
lefondue.  Traduite d'apres la troisieme edition allemande 
et  augmentee  dc  nombreuses  additions,  par  le  Dr.  L. 
Oautiek. 

'JoME  PitEMiEii.  -PjiEMlKK  Fasc!Jcu1/E.  Librairic  Scienti- 
fiquc  A.  Hermann,  I..ibraire  de  S.  M.  Ic  roi  dc  Suede, 
(i,  rue  de  la  Sorboiine,  0.  1907.  Price  Gs.  (id. 
Hvo  volume,  containing  217  pages  of  subject  <iiatter,  with 
104  illustrations,  and  a  table  of  contents.  The  matter  is 
classified  as  follows: — I.  Water  and  waste  waters. 
II.  Fuels.  III.  Pyrometry.  IV.  Smoke  ga.ses ;  heating 
gas  ;    gas  for  motors  ;    and  mine  gases. 

To.ME  Second. — Premieu  Fascicule.  Librairie  Scienti- 
fique  A.  Hermann,  ti,  rue  dc  la  Sorbonne.  1908.  Price 
6s.  »xl. 
8vo  volume,  containing  199  pages  of  subject  matter,  with 
99  illustrations,  and  a  table  of  contents.  The  subjects 
treated  of  in  this  volume  are  as  follows  : — I.  Limes  ; 
mortars  ;  cements,  and  plaster.  II.  Pottery  and  earthen- 
ware.    111.   (jdaso  and  glares. 


figc.  3i,  lidi.] 


t>A'^E^Jt  List. 
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Traite  de  Chimie  Asalytiqce  Qualitative  suivi  de 

Tables    systematiques  pour  l' Analyse  Minerale. 

Par  Louis  Duparc,  Professeur  ord.  de  mineralogie  et 

de  petrographie  a  rUniversite  de  Geneve,  &c.,  et  Alfred 

MoNNiER.     Deuxieme   edition.     Librairie    Kiindig,    11, 

Corraterie,  Geneve.     Felix  Alcan,  108,  Bd.  St. -Germain, 

Paris.     1908.     Price  S.l  Frcs.  net. 

8vo  volume,  containing  315  pages  of  subject  matter,  and 

33  pages  devoted  to  analytical  tables,  etc.     The  matter 

is  classified   as  follows:—!.  Theoretical  introduction   to 

the  study  of  analysis.        II.    Reagents  (Wet  methods). 

III.  Reagents  (Dry  methods).        iV.  Indicators  used  in 

analysis.      V.  Apparatus,  etc.,  necessary  for  analyses  by 

the    wet    method.        VI.  Special  apparatus.     Apparatus 

needed  for  analyses  by  the  dry  method.       VII.  ^^jialytical 

processes    (wet).  \T;II.    Analytical     proccs.ses     (dry). 

IX.  Spectrum   analysis.         X.    Reactions   of   the    Bases. 

XL  Reactions  of  the  acids.     XII.  Organic  acids.     XIII. 

Reactions  of  the  rare  metals  (1st.  2nd,  and  3rd  groups). 

XIV.  Alkaloids  :  (a)  volatile  alkaloids,  (i)  fixed  alkaloids, 
(c)  non-nitrogenous  bodies  which  resemble  alkaloids : 
(Digitalm  ;    salicin  ;    picrotoxin  ;    cantharidin  ;  santanin). 

XV.  Systematic  tables  for  mineral  analysis. 

The  Utilisation  of  Wood  Waste  by  Distillation. 
A    General    Consideration    of   the    Industry    of    Wood 
Distilling,    including   a   description    of    the    apparatus 
used    and    the    principles    involved,    also    Methods    of 
Chemical  Control  and  Disjjosal  of  the  Products.     By 
Walter  B.  Harper.  M.S.     Pubhshers  of  the  St.  Louis 
Lumberman,     St.     Louis,     Mo.      U.S.A.     Journal     of 
Commerce  Compan}^     1907.       Vacher  &   Sont^,    Great 
Smith     Street,     AVestminster,     London,     S.W.     Price 
12s.  6d. 
Large    8vo    volume,    containing    156    pages    of    subject 
matter,  and  a  bibliographic  table.     The  text  is  illustrated 
with  74  engravings.     The  matter  is  subdivided  as  follows 
for    due    classification  : — I.  Historic    connection.  II. 

Principles  of  distillation.  III.  Apparatus  necessary  for 
distillation.  IV.  Refining  methods.  V.  Special  com- 
binations of  apparatus  as  used  in  modern  plants.  VI. 
Execution  of  the  processes  of  wood  distilling.  ATI. 
Refining  processes.  IX.  General  con.siderations  for  the 
establishment  of  a  plant.  X.  Composition  of  wood,  and 
products  of  distillation.  XI.  "Yields,  and  disposal  of 
products.  XII.  Chemical     tests     and     combinations. 

XIII.  Chemical  control  of  plant  for  the  distillation  of 
wood. 

Coal  Tables,  1900.     Messrs.  Wyman  &  Sous,  Fetter  Lane, 

London,  E.C.  Price  (5d. 
The  thuteenth  annual  number  of  this  return,  which 
is  prepared  in  the  Commercial,  Labour,  and  Statistical 
Department  of  the  Board  of  Trade,  showing  the  production 
and  consumption  of  coal  in  the  principal  countries  of  the 
world  during  each  of  the  years  from  1885  to  1906,  or  to 
the  most  recent  years  for  which  statistics  are  available. 
In  addition  to  statistics  of  production  and  consumption, 
particulars  are  given  of  the  average  value  per  ton  at  the 
collieries,  the  number  of  persons  employed  in  coal  mining, 
coal  imports  and  exports,  &c.  Statistics  of  lignite  pro- 
duction and  petroleum  ])roduction  in  certain  countries 
are  also  contained  in  the  return. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  aflBxed.  Tlie  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  .Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  a»  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  oppoBition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AJJD  MACHIXERY. 

Applications. 
26,590.   Bueb.     Gas  furnaces.*     Dec.  2. 
26,615.  Lorey     and      Maiser.      Filtering     ajiparatus.* 
Dec.  2. 


20,019.  Carmichael  and  Morrow.  Apparatus  for  heatings 
cooling,  evaporating,  or  condensing.     Dec.  2. 

26,775.  Riley  and  Kershaw.     Saturators.     Dec.  4. 
26,821.  Elmore  and  Elmore.     Sef.  under  X. 

26,831.  Cuau.  Filtering  apparatus.  [Fr.  App!.,  Dec.  5, 
1906.]*     Dec.  4. 

26,935.  Venter.     Concentrating  lyes.*     Dec.  5. 

27,017.  Hommel.  and  Metals  Extraction  Corporation. 
Apparatus  for  use  in  solution  and  precipitation  processes. 
Dec.  6. 

27,019.  Hommel.  and  .Metals  Extraction  Corporation. 
Ap))aratus^ f or  dis.solving  gases  in  liquids.      Dec.  6. 

27,217.  Akerman.     Continuous  kilns.     Dec.  9. 

27,391.  Fowler  and  ^Medley,  .\pparalus  for  subjecting 
gases  or  vapours  to  the  action  of  licjuids.     Dec.  1 1. 

27,463.  Alexander  and  McClelland.  Unstable  chemical 
solutions.     Dec.  12. 

27,482.  Venter.  Concentrating  lyes.  IGer.  Aijpl., 
June  17.  1907.]*     Dec.  12; 

27,496.  Kubierschkv.  Towers  for  distilling,  absorbing, 
etc.     [Ger.  Appl.,  Dec.  12,  1906.1*     I^ec.  12. 

27,515.  Thwaites.     Rotary  kilns.     Dec.  13. 

27,645.  Venter.  Concentrating  liquids  with  two  or 
more  evaporators  in  series.  [Ger.  Appl.,  Sept.  20,  1907. J* 
Dec.  14. 

Complete  Specifications  Accepted. 

29,733  (1906).  Soc.  lAir  Liquide.  Licpiefaction  of 
gases.     Dec.  18. 

4553  (1907).  Xeilson(Iftland).   Cooling  towers.   Dec.  II. 
4991   (1907).  Mills   (Sauitarv   Water-Still   Co.).     Water 
still.     Dec.  II. 

6023  (1907).  Marks  (A.-G.  f.  Kohlendestillation). 
Apparatus  for  cooling,  washing,  or  enriching  gases  or 
liquids.     Dec.  18. 

11,710  (1907).  Soc.  I'Air  Liquide.     6ec  uiukr  VIL 

14,764  (1907).  Diamanti  and  Beuf.  Hydro-extractors. 
Dec.  18. 

19,813  (1907).  British  Oxygen  Co.  (Ges.  f.  Linde's 
Eismaschinen).  Determining  and  recording  the  com- 
position of  boiling  mixtures  of  liquids.     Dec.  18. 

20,375(1907).  Sellenschmidt.    Filter  elements.    Dec.  18. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 
26,593.  Ries.     Manufacture  of  gas.*     Dec.  2. 
26,644.  Barker.     Apparatus  for  making  producer  gas. 
Dec.  2. 
26,830.  Cummins.     Aitificial  fuels.     Dec.  4. 
26,838  and  26,839.  Porscke.     Manufacture  of  electric 
glow-lamp  filaments  from  metals  and  oxides  of  high  fusing- 
point.*     Dec.  4. 

26.840.  Porscke.  Manufacture  of  glow-lamp  filaments.* 
Dec.  4. 

26.841.  Porscke.  Manufacture  of  Klaments  of  non- 
fusible  metals.*     Dec.  4. 

26,924.   Hubbard.     Hec  under  .Will. 

27,127.   Young.     Incandescent  gas  mautlo.     Dec.  7. 

27,367.  Head.  Manufacture  of  incandescent  gas 
mantles.      Dec.  II. 

27,443.  Jones.     Coke  ovens.*     Dec.  12. 

27,497.  Purlc.  Production  of  metallic  incandescent 
bodies  for  electric  glow  lamps.     Dec.  13. 

27,505.  Ingleby,  and  Simon-Carves  Cokc-Ovcn  Co. 
Utilisation  of  coke  oven  waste  products.     Dec.  13. 

27.567.  Fcld.  Washing  out  ammonia  from  coal  gas,  etc. 
[Ger.  Appl..  May  29,  1907.]*     Dec.  13. 

27.568.  Fcld.  Purifying  coul  gas  and  re<overing 
ammonia  and  other  products.  [Ger.  .\ppl.,  June  I,  1907. J* 
DcL.  13. 
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CosirLSTS  Spkcificatioks  Accepted. 

•JT.Wl   (15)06).  Cox.     C.rts-making  plants.     Dec.   11. 

•JS.ISl  (11KH>).  (.Vosslt-y  and  Rigby.  Manufacture  of 
prtxlui-er  gas.     IXv.  18. 

•2S,IS3  (1906).   Ward.     See  under  XXIII. 

•JS.475  (ll)tH»).  Robertson  and  Graham.  Production  of 
fuel  and  coke.     l)et\  11. 

•JS,5>««»  (llMKi).  WiHHlall  and  Duckliam.  Vertical  retorts 
for  the  destructive  distillation  of  coal.     Dec.  18. 

•iS.775  (liHHi).  IX'uts.  t;asgliihlicht  A.-G.  Producing 
iuet«llic  incandescence  bodies  for  electric  glow  lamps. 
Dec.  IS. 

•28.834  (l9lHi).  Crossley  and  Rigby.  Producer  gas 
generators.     Dee.  18. 

3-J43  (11H>7).   Brace.     AW  ^as  plant.     Dec.  18. 

17.973  (1907).  Blo.\aiii  (Siemens  und  Halske  A.-G.). 
Manufacture  of  electric  incandescent  lamp  filaments. 
Dec.  11. 

19,973  (1907).  Babe  and  Pape.  Separating  .sulphurous 
acid  from  combustion  gases.     Dec.  18. 

•JI.078  (1907).  Rider,  .\pparatus  for  manufacturing  fuel 
gas  from  mineral  carlRinates  and  carbonaceous  materials. 
Dec.  11. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  PETROLEUM,  AND 
MINERAL  WAXES. 
Applicatio.ns. 
•i6,W0.   Wilton  and  Wilton.     Distillation  of  tar.    Dec.  5. 
•26.915.   Perelzveich  and   Rosenbuch.      ilanufacture   of 
aoliditied  spirit.     Dec.  5. 

•27.335.  Everett.  Production  of  by-products  from 
a«phaltum  and  the  like.     Dec.  11. 

Complete  Specifications  Accepted. 

•27. IMS  (1906).  C'owper-Coles.  Production  of  petroleum 
comp<Junds  with  low  Hash  points.     Dec.  18. 

2942  (19<j7).  Craig.  .Manufacture  of  blast-furnace  pitch. 
Dec.  II. 

I9,6"29  (1907).  Stinc.  Treatment  of  wurtzilite  or 
eUterite.     I)cc.   11. 


IV._toLOURING     .MATTERS     AND     DYESTUFFS. 

.\PPUCATIONS. 

■2«'>.hI1.   llanufcjrd  (C'assella  und  Co.).     .Manufacture  of 
truuj^o  dyeatuffs.     Dec.  4. 

•27.1 '47.  Jolin-vm   (Badiachc   .\nilin   und    Soda   Fabrik). 
)faaaf«cture   of   anthracene   compounds   and    dyestutfs. 

•27.392.  ThompMon  (Siegle  und  Co.).     See  under  XIILI. 

27.43^).  Green.     Production  of  stilliene  derivatives  and 
|irudnct«  therefrom.     Dec.  12. 

•27,Wi9.   Ri*  and  Haager.     .Manufacture  of    blue  disazo 
coloaring  mattera  dyeing  cott^m  and  wool.*     Dec.  14. 
Complete  Specikkations  .Accepted. 

•27,213  (J9f»«).  Chem.     Fabr.     vonn.     Wciler-ter-Meer. 
.Maaufa/-tare  of  a  bla*k  lulphuri.Hi-d  dye«tufT.      Dec.  11. 

•29,765  (1906).  Imray  (.Meiiitcr.    Lucius,  und    Hriining). 
>Unnf^  toff;  of  vat  dyei-tufTH.      \k-i-.   18. 

^  I.VI2  (1907).  Johnjwm  (Badinchc  Aiiilin  und  Soda 
Kabrik).  .Manufacture  of  r-olouring  matterH  contaiirtn;: 
*al|>hnr.      l>er.   II. 

&\-^l  (I«ri7)    Imray  (Koc.  Chem.  Ind-  in  IJa«le).    .Manu 
'*'  '        I"jf^n  derivatives  of  indigo  and  their  Icuco- 

<•<  Iw^.  IH. 

'     '■ay  f'*>"c.  ClicMi.  Ind.  in  Ba»le).    Manii- 
'■»•■•'  "-ti  vat  dyertuff*.      Dec.  |8. 

'/.J.',!    ,..-.,,     ..I.**  (dieiii.  Kalif.  vorni.  Sandoz).    Manu- 
factare  at  Imco  derivative*  from  galjrxvaninc.      Dec.   \H. 


7057  (1907).  L<ikc  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  azo  colouring  matters.     Dec.  18. 

7146  (1907).  Bloxain  (.Vct.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  yellow  azo  dycstufts.     Dec.  18. 

9011  (HH)7).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  sulplnu'ised  dj'cstutfs.      Dec.  11. 

10,4-20  (1907).  Newton  (Bayer  und  Co.).  .Manilfacturo 
of  azo  dyestutfs.     Dec.  11. 

13,080  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  dycstufts  of  the  anthracene  series  and  their  use  in  dyeing 
and  printing.     Dec.  18. 

15,"228  (1907).  Oakes.  Production  of  a  dyestuflF. 
Dec.  18. 


v.— PREPARING,  BLEACHING,  DYEING. 

PRINTING,   AND  FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Application. 

27,599.  Calico  Piinters' Assoc,  and  Fourneaux.  Printing 
indigo  and  other  vat  dyes.     Dec.  14. 

Complete  SrECiric.\TioNS  Accepted. 

28,928  (1906).  Liddell.  Aniline  and  other  agers  and 
heated  vessels  used  in  printing  or  dyeing  woven  fabrics, 
etc.     Dec.  11. 

5498  (1907).  Rumpf.  Producing  a  high  gloss,  fast  to 
water,  soaj),  or  acids,  on  cotton  fabrics.     Dec.  18. 

13,686  (1907).  Newton  (Bayer  und  Co.).     Sec  under  IV. 

14,715  (1907).  Rothw ell- Jackson.  Kiers  for  bleaching 
and  otherwise  treating  piece  goods  in  the  open  state. 
Dec.  11. 

15,886  (1907).  Ratignier  and  Pervilhac.  Apparatus  for 
finishing  sized  fabrics.     Dec.  II. 

16,520  (1907).  Ebizuka.  Making  waterproof  fabrics. 
Dec.  18. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

26,949.  Eraser.     Fixing  ozone  in  liquids,  etc.     Dec.  6. 

26,981.  Ramsay.  Recovery  of  oxides  of  nitrogen  and 
other  readily  condensable  gases  from  air  or  other  gases. 
Dec.  6. 

27,334.  Thwaites.  Treating  pyrites,  pyrites  cinder,  etc. 
Dec.  11. 

27,426.  Thwaites.  Treatment  of  liquor  obtained  from 
pyrites,  pyrites  cinder,  etc.     Dec.  1'2. 

27,428.  Eastick.  Manufacture  and  use  of  hydrofluo- 
silicic  acid.     Dec.  12. 

27,500.  Thwaites.  Utilising  liquors  obtained  from 
pyrites,  pyrites  cinder,  etc.     Dec.  13. 

27,567  and  27,568.     Feld.     See  under  II. 

CJo.MPLETE  Specifications  Accepted. 

24,134  (1906).  Sisson.  Hydrated  carbonate  of  mag- 
nesium.    Dec.  11. 

27,209  (1906).  Muller  and  Baraduc.  Production  of 
metallic  silicides.     Dec.  II.    .   . 

2090  (1907).  I^essing.  Extraction  of  cyanogen  from 
gases.     Dec.  18. 

2144  (1907).   Humfrey.  Manufacture     of     litharge. 

Dec.  11. 

8576  (1907).  Chem.  Werkc  F.  Friedlacnder  C^ics.  Manu- 
facture of  insoluble  aluminium  iicetate.     Dec.  18. 

11,710  (1907).  Soc.  r.Vir  Liijuide.  Purification  of  air 
and  other  gases.     Dec.  18. 

19.973  (UK)?).   Bab6  and  Pape.     See  under  IL 

•20,378(1907).  HerrcnHchmidt.  .Manufacture  of  silicates 
of  n)agnesia.      Dec.  1 1. 

'20,580  (1907).  MeisUir,  Lucius,  und  Uriining.  Manu- 
facture of  stable  hydrosulphites.     Dec.   II. 
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VIII.— GLASS,  POTTERY,  AND  ENAilELS. 

Applications. 

27,449.  Hidding.  Earthenware  which  can  resist  varia- 
tions of  temperature.     Dec.  12. 

27,500.  Hill.  Converting  non-absorbent,  argillaceous 
rocks,  slate  rock  or  waste,  into  a  soluble  saturator,  deter- 
gent, or  scourer.     Dec.  13. 

Complete  Specification  Accepted. 

29,531  (190G).  Hancock.  Construction  of  ceramic  glass, 
porcelain,  cement,  and  other  articles.     Dec.  11. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Complete  Specification  Accepted. 

15,765  (1907).  CoUos  Portland  Cement  Co.  (CoUoseus). 
Manufacture  of  cement  or  cementitious  material  from  slag. 
Dec.  18. 


X.— METALLURGY. 

Applications. 

26,810.  Ruthenburg.  Concentration  of  ores  containing 
wolfram.*     Dec.  4. 

26,821.  Elmore  and  Elmore.  Apparatus  for  separating 
subdivided  matter,  especially  ore  pulp,  from  a  liquid. 
Dec.  4. 

26,873.  Richmond,  Livingstone,  and  Ferguson.  Crucible 
furnaces  for  melting  metals.     Dec.  5. 

26,932.  Harden,  and  Amalgaline,  Ltd.  Solder  for 
aluminium.     Dec.  5. 

27,018.  Hommel,  and  Metals  Extraction  Corporation. 
Blowing  furnaces  for  volatile  metals.     Dec.  6. 

27,020.  Hommel.  and  Metals  Extraction  Corporation. 
Extraction  of  zinc  from  ores  and  residues.     Dec.  6. 

27,099.  Burridge.  Utilisation  of  small  or  powdered 
ores  in  the  production  of  metals.     Dec.  7. 

27,142.  Thwaites.  Separating  metallic  compounds. 
Dec.  9. 

27,172.  Ingham.     Manufacture  of  flag  wool.     Dec.  9. 

27,282.  Sinding-Larsen.  Treatment  of  titaniferous  iron 
ores.     [Appl.  in  Norway,  Dec.  13,  1906.]*     Dec.  10. 

27,489.  Massenez.    Manufacture  of  steel.*    Dec.  12. 

27,556.  Rochling  and  Schoenawa  Treatment  of  iron.* 
Dec.  13. 

27,576.  Galbraith.  Furnaces  for  treating  ores.  Dec.  14. 
Complete  Specifications  Accepted. 

27,515  (1906).  Thwaites.  Utilising  pyrites  cinder  and 
other  metallic  sulphides  low  in  sulphur.     Dec.  11. 

27,639  (1906).  Hommel.  Rotary  furnace  for  roasting 
ores.     Dec.  11. 

27,914  (1906).  Lowndes  (Grist).  Treatment  of  metals 
such  as  iron  or  steel  alloys.     Dec.  18. 

28,030  (1906).  Reynolds.  Manufacture  of  steel.  Dec.  11. 

6730  (1907).  Crispo.  Extraction  of  copper  from  copper 
residues.     Dec.  11. 

13,696  (1907).  Kiiphers  Metallwerke  Ges.  Soldering 
aluminium  and  its  alloys.     Dec.  18. 

16,352  (1907).  Juppont  and  Teil.  .Metallic  alloy. 
Dec.  18. 

16,676  (1907).  Lundberg  and  Holmberg.  Magnetic  ore 
separator.     Dec.  18. 


XI.— ELECTRO-CHEMISTRY        AND        ELECTRO- 
METALLURGY. 
Applications. 
•    26,730.  Walton.     Composition  for  electrical  insulation, 
etc.     Dec.  3. 


26,829.  Awalow.  Electrolytic  refining  of  copper 
Dec.  4. 

I  27,385.  Cowper-Coles.  Apparatus  for  the  electro- 
.    deposition  of  metals.*     Dec.  11. 

27,559  and  27,560.  :Murphy.     See  under  XVIII7?. 

27,591.  Mason.  Elcctrodeposition  of  metals  and  alloys 
on  aluminium  and  other  metals.     Dec.  14. 

Complete  Specific.vtions  Accepted. 

'  27,740  (1906).  Cowper-Coles.  Electrolytic  refining  of 
j    copper.     Dec.  11. 

28,897a    (1906).  Cowper-Coles.        Elcctrodeposition    of 
'    iron.     Dec.  18. 

3724  (1907).  Loring.     Sec  under  XXIWA. 

i    XII.— FATTY   OILS,    FATS,    WAXKS,    AND   SOAPS. 

Application. 

27,383.  Kalle  und  Co.  Manufacture  and  use  of  bacterial 
fats.     [Ger.  Appl.,  April  16,  1907.]*     Dec.  11. 

XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARXISHKS  ; 
INDIA-RUBBER,  &c. 

(A.) — Pioments,  Paints. 
Applications. 
27,381.  Spicer  and  Be.stic.     Distemper.     Dec.  11. 
27,392.  Thompson   (Siegle  und   Co.).      Manufnoturo  of 
lakes  of  siiljjhuretted  azo  dyes.     Dec.  11. 

(C.) — India-Rubber. 

Application. 

26,852.  Suhr.  Elastic  substance  insoluble  in  water 
.suitable  for  u.se  as  a  rubber  substitute.      Dec.  4. 


j        XIV.— TANNING,  LEATHER,  GLUE.  SIZE,  &c. 

I  Appucation. 

26,770.  Depigny  and  Ijarhiet.    Apparatus  for  extracting 
tanning  materials.     Dec.  4. 

Complete  Specifications  Accepted. 

I        29,368a  (1906).  Roach   and    Roach.      Composition   for 
1    stuffing  leather.     Dec.   18. 

13,475(1907).  Dunn  and  Dunn.   .Manufacture  of  Ru.ssia 
i    leather.     Dec.  18. 

!        15,792  (1907).  Howorth  (Oesterreichische  Piuviiisin  .\.- 
G.).     Imitation  chamois  leather.     Dec.   18. 


XVI.— SUGAR,  STARCH.  GU.M,  &c 

Application. 

26,751.  Greenwood.     .Manufacture     of    gum     tragasol. 
Dec.  3. 


XVIT— BREWING,  WINES.  SPIRITS,  kc. 

-Applications. 

26.581.  Pamjic.     Concentrating  distillers'  wash  nr  slop. 
[Ger.  Appl.,  Dec.  1,  19<»(;.]*      Dec.  2. 

26.582.  Pam[«*.      Aseptic  malt  saccharifvini;  and  cooling 
process.     [Ger.  .\pj)l..  Dec  1.  HK)f>.]*     !)«"•<•.  2. 

26,600.  Gates.     Brewing  apparatus.      IVc.  2. 

XVIII. —  FOODS  ;    SANIT.VriO.V.   WATKU 
ITKIFK'.ATION;    AND  1)ISI.\FK(TANTS. 

(A.) — Foods. 

Applications. 

27,066.  Loring.     Treatment     of    ground     productn    uf 
wheat.     Doc.  7. 
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Manufacture    of    cattle    food. 


27.549.  Zimiuermiuin. 
Dei-.  13. 

•J7.6t)0.  Morig.  Destroying  gemiinating  power  of 
whe.Hi  and  other  seeds.     Dec.  14. 

roMPLiTK  Specification  Acceptkd. 

3724  (19<>7).  I>3ring.  Electrical  generators  for  flour 
bleaching,  etc.     Dec.  IS. 

{B.) — Sanitation  ;    W.\ter  Pirification. 
Appucations. 

27.559.  Murphy.  Electrode  for  u.se  in  purifying  water 
and  other  liquids.     Dec.  13. 

27.560.  Murphy,  .\pparatus  for  purifying  water  and 
other  liquids  by  elei'trioity.     Dec.  13. 

COMPLETK   SrECIFIC.\TION"S    ACCEPTED. 

25  (1907).  Parsons.  Sewage  purification  and  destruction 
of  pathogenic  organisms.     Dec.  11. 

65ti2  (1907).  Longwootl  Engineering  Co.,  and  Walsh. 
Machine  for  straining  waste  liquids  and  trade  effluents. 
Dec.  IX. 

( C. ) — Disinfectants. 
Appucations. 

26,608.  Little  and  Morris.  Cleansing  fluids  for  use  as 
sheep-dips,  for  disinfecting,  etc.*     Dec.  2. 

27,646.  Huwart.  Disinfecting  by  means  of  trioxy- 
methylene.     (Belg.  Appl.,  Dec.  14,  TopG.]*     Dec.  14. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

27,113.  Lewj'.  Manufacture  of  preparations  of  haemo- 
globin.*    Deo.  7. 

27. 1 1 7.  .Meister,  Lucius,  und  Briining.  Manufacture  of 
aromatic  ethanolamines.  [Ger.  -^ppl.,  I^'.  7,  1906.]* 
Dec.  7. 


27,314.  Lake  (Lilly  and  Co.).  Pharmaceutical  com- 
]>ounds.     Dec.  10. 

27,485.  Meister,  Lucius,  und  Briining.  Manufacture  of 
1 -phenyl  -  2.3  -  dimethyl  -  4  -  dimethylamino  -  5  -  pyrazolone. 
[Ger.  Appl.,  Jan.  10,  liK)7.]*     Dec.  12. 

Complete  Specification  Accepted. 


22,957  (1907).  Raschig.     Manufacture 
Dec.  18. 


of     hydrazine. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Complete  Specification  Accepted. 

13.874  (1907).  Douiathorpe.     Colour  photography  and 
photographic  printing.     Dec.  18. 


XXII.— EXPLOSIVES.  MATCHES,  &c. 
Applications. 

26,791.  Winchester.  Explosive  substance.  [U.S.  Appl.. 
Dec.  4.  1906.]*     Dec.  4. 

26,823.  South  African  Maganite  Explosives  Synd.,  and 
Bloxam.     M.anufacture  of  explosives.     Dec.  4. 

Complete  Specification  Accepted. 

21,117  (1907).  Haddan  (Lehinann).  Manufacture  of 
explosive  oils  containing  nitroglycerine.     Dec.  18. 


XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 

26,924.  Hubbard.     Apparatus  for  automatic  and  con- 
tinuous analysis  and  recording  of  gases.     Dec.  5. 

Complete  Specification  Accepted. 

28,183  (1906).  Ward.       Apparatus   for    indicating    the 
percentage  of  carbon  dioxide  in  gases.     Dec.  11. 


Society    of   Cbemical    5nbustr^. 

IxcoRPORATEn   BY  RoYAL  CHARTER  17th  day  of  June,  1907. 

each  M^mberofTe  wL*^'  Provisions  of  Clause  37  of  the  Charter,  a  printed  copy  of  draft  By-laws  is  sent  to 
tW.;^  1  \  V  ,1  "^c  '^  o'"  number  of  the  Joukxal.  The  Council  invites  Jlembers  to  offer  observations 
l^ZT'.n  t°f.^'T^  *^'  Secretary  not  later  than  January  15th  next,  in  order  that  the  final  draft  may  S^ 

settled  and  subnutted  for  consideration  and  adoption  by  the  .Members  at  k  General  Meeting  to  be  held  n^tfalS 
than  March  1/th,  1908,  as  provided  by  the  said  clause  of  the  Charter.  -leeung  to  oe  neia  not  later 

By  order  of  the  Council, 

Charles  G.  Cresswell, 

'Secretary. 

DRAFT     BY-I^AWS. 
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Part  T.— PRELIMIXARY. 

(1.)  These  By-la-ws  made  pursuant  to  the  Charter 
may  be  cited  as  "  Society  of  Chemical  Industry  By  laws, 
1908,"  and  shall  come  into  operation  so  soon  as  they 
may  be  allowed  by  the  Lords  of  His  Majesty's  Most 
Honourable  Privy  Council. 

(2.)  These  By-laws  are  divided  into  parts  as  follows 
(that  is  to  say)  : — 

Part  I. — Preliminary. 

Part  II. — Members. 

Part  III.— The  Council. 

Part  IV. — Local  Sections. 

Part  v.— The  Journal. 

Part  VI. — Financial. 

Part  VII.— Jleetings. 

Part  VIII. — Miscellaneous. 
\^.)  The    "  Interpretation    Act,    1889,"    or    any    sub- 
sisting statutory  modification  thereof,  shall  apply  to  these 
By-laws. 

(4.)  In   and   for  the  purposes  of  these  By-laws   terms 

and  words  and  expressions  to  which  meanings  are  assigned 

by  the  Charter  or  the  Act   made  applicable  thereto  have 

the  same  respective  meanings,  unless  there  be  something 

in  the  subject  or  context  repugnant  to  such  coustructiotT. 

"  The     Charter "     means     the     Charter    granted     the 

17th  day  of  June,  1907,  as  amended  or  extended 

by  supplemental   or   additional    Charters   granted 

to   and   accepted    by   the   Society   after   the   date 

aforesaid. 

"  By-laws  "   means  any  by-laws   of  the  Society  made 

and  allowed  pursuant  to  the  Charter. 
"  Commencement  of  By-laws  "  means  the  day  when 
the  By-laws  come  into  operation  under  the 
Charter. 
"  Committee  "  means  any  Committee  duly  appointed 
by  the  Council,  and  where  qualified  by  any 
prefix  means  the  Committee  appointed  as  afore- 
said for  the  purposes  denoted  or  indicated  by 
such  prefix  or  other  the  meaning  assigned  thereto 
under  the  By-laws.  i 

"  Treasurer "    means    the    person   appointed    pursuant 
to    the    By-laws    as    Honorary    Treasurer    of    the 
Society. 
"  Foreign    Secretary "    means    the    person    appointed 
pursuant    to    the    By-laws    as    Honorary    Foreign 
Secretary  of  the  Society. 
"  The  Secretary  "  means  the  Secretary  of  the  Society 
appointed   by   the   Council,   or  the   person  acting 
in  that  capacity  by  the  direction  of    the  Council 
pursuant  to  the  By-laws. 
"  The    Editor "    means'  the    Editor    of    the    Journal 
appointed   by   the   Council,   or  the   pei-son  acting 
in  that  capacity  by  the  direction  of  the  Council    ; 
pursuant  to  the  By-laws.  ' 

"  Sectional  Officers  "    means  the  Chairman  and    Hon. 

Secretary  of  the  several  Local  Sections. 
"  Member  "    means   any   Member   of  the   Society.  j 

"  The     Schedule  "     means     the     Schedule     of    Forms    ' 

annexed  to  the  By-laws. 
"  The   Register  "    means   the    Register   of   the   Society 
of  1881,  continued  as  the  Register  of  the  Society 
pursuant  to  the  By-laws.  '< 

(5.)  The   forms  set  forth   in  the  Schedule,   and  such    1 
other    forms    as    the    Council    may    from    time    to    time 


authorise,  shall  be  used  in  the  several  cases  to  which 
they  are  applicable,  with  such  amendments,  alterations 
or  additions  thereto,  if  any,  which  the  Council  mav 
from  time  to  time  determine,  and  all  notes  and  directions 
printed  thereon  shall  be  read  and  construed  as  part 
of  such  forms,  and  be  observed  according  y,  but  it  shall 
be  sufficient  if  the  forms  are  substantially  "followed,  and 
Ho  act  or  proceeding  shall  be  invalid  merely  by  reason 
of  any  formal  defect. 

Part  IL— MEMBERS. 
(6.)  Every    person    desirous    of    being    admitted    as    a  Proposal  ot 
Member    of    the    Society    shall    be    duly    proposed    as    a  Candidate, 
candidate  for  admission  upon  Form   (A)  set  out   in  the 
Schedule,  or  such    other    ,orm  as  the  Council  may  from 
time    to    time    prescribe.     The    proposal    form   shall    be 
signed  by  two  subsisting  Members,  to  one  of  whom  at 
the  least  the   candidate  shall  be  known  personally,  and 
every  candidate  shall  make  and  subscribe  the  declaration 
therein     contained— that,    if   elected,     he    agrees    to    be 
bound  by  the  Charter  and  By-laws  and  by  any°Regulations 
made  thereunder,    and    to    further    the    objects    of    the 
Society. 

(7.)  All  proposal  forms  of  Candidates,  duly  signed  Election  of 
and  subscribed  as  hereinbefore  provided,  received  by  Members, 
the  Secretary  prior  to  the  issue  by  him  of  notice  con- 
vening an  Ordinary  Meeting  of  Council,  shall  be  considered 
thereat,  and  the  Council  may  in  their  absolute  discretion, 
by  resolution  passed  by  a  majority  of  tho.-ie  present', 
elect  or  postpone  the  election  of  any  candidate  as  a 
Member  of  the  Society,  or  may  refuse  to  elect  anv 
candidate  whom  they  consider  to"  be  not  a  fit  or  proper 
person  to  be  elected  as  aforesaid,  and  upon  such  election 
may  also  decide  whether  any  Member  so  elected  shall 
be  required  to  pay  for  the  year  then  current  the 
whole  or  any  proportionate  part  of  the  annual  or 
other  subscription  or  other  fee  hereafter  provided,  and 
thereupon  the  Secretary  shall  give  notice  of  such  election 
and  decision  to  the  Member  elected  as  aforesaid,  and 
upon  such  notice  and  the  payment  of  the  said  sub- 
scription or  other  fee,  the  person  so  elected  shall, 
pursuant  to  the  Charter  and  By-laws,  become  and 
continue  to  be  subject  to  all  the  duties  and  obligations, 
and  entitled  to  all  the  rights  and  privileges  of  a  Member. 

(8.)  The  Register  of  the  Society  of  1881  shall  Ijecome,  Regisfor  o( 
and  the  Council  shall  cause  the"  same  to  be  continued  .Menibirs. 
as,  the  Register  of  the  Society  by  the  entry  therein  by 
the  Secretary,  or  other  person  authori>cd  by  the  Council, 
of  the  names  of  all  jK-rsons  elected  .Members  as  herein- 
before provided,  together  with  the  date  of  their  several 
elections,  and  sufficient  particulai-s  of  their  several  pro- 
fessions or  occupation-s  and  addre'«ses,  and  such  [>ar- 
ticulars  shall  be  amended  or  corrected  iis  occasion  mav 
require,  and  the  Council  may  cause  to  l>e  printed,  and 
sent  without  any  charge  therefor  to  each  .MemlK?r,  a  list 
of  the  names  and  respective  addresses  of  all  .MemberH 
then  apjteariug  in  the    Register. 

(9.)  Except  as  otlKr\\i>e  decided  by  the  Council,  every  Kntmnce 
Member  sliali,  upon  notice  of  his  flection,  m  addition  Fee. 
to  a  subscription  for  the  current  year  in  which  he  is 
elected,  or  any  payment  in  lieu  thereof,  |»y  to  the 
Treasurer,  or  other  person  appointed  by  the  Council 
to  receive  Mcnil)ers'  fees  or  suljscriptioas.  an  entrance 
fee  of  One  (iuinea.  or  such  other  amount  as  mav  for 
the   time    being   b©    prescribed    by   Regulations. 
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(10.)  Every  Member  shall  on  the  first  day  of  January 
in  each  ^•ea^  pay  to  the  Treasurer,  or  other  person  as 
aforesaid!  the  sum  of  One  pound  five  shillings,  or  such 
other  sum  as  the  Council  mav  prescribe  by  Regulations, 
and  every  Memlx-r  shall  u^wn  his  election  pay  the  like 
amount  iis  his  sul^cription  for  the  year  current  in  which 
he  is  elected,  or  such  proportionate  part  thereof  a,<  may 
be  decided  bv  the  Council,  but  in  lieu  of  any  such  pay- 
ment a  Memier  may  compound  for  that  and  all  future 
payments,  as  hereinafter  provided. 

(11.)  A  Member,  upon  his  election,  or  any  other 
Member  whose  subscription  is  not  in  arrcar,  may  at 
anv  time  compound  for  all  annual  subt-criptions  by 
payment  to  the  Treasurer,  or  other  person  as  aforesaid 
the  sum  following  (that  is  to  say) : — 
(a)  \  Member  wha<e  age  does  not  exceed  30  years, 

the  sum  of  £25. 
(6)  A  Member  whose  age  exceeds  30  years,  the  sum 
of  £20.  less  such  sum  as  is  ascertained  to  be  equal 
to  one-fourth  part  of  the  total  of  the  suras  which 
have  been  paid  by  such  Member  as  annual 
subscriptions  after  reaching  the  age  of  30  j^ears. 

But  before  accepting  any  compounding  payment  the 
Council  may  require  from  any  ilember  desirous  of 
compounding  such  evidence  of  his  age  as  thev  may  think 
fit 

(12.)  Any  Member  whose  annual  subscription,  payable 
on  the  tir>t  day  of  January,  is  unpaid  on  the  first  day 
of  >Iarch  next  following,  shall,  whi.e  remaining  subject 
to  the  duties  and  obligations,  not  be  entitled  to  any 
of  the  rights  of  a  Member  until  such  subscription  shall 
be  paid,  and  upon  the  first  day  of  May  the  Secretary 
shall  give  notice  to  all  Members  whose  subscriptions 
are  so  in  arrear,  and  shall  furnish  a  list  of  such  notices  to 
the  Council  at  the  nest  ensuing  Ordinary  Meeting  thereof, 
and  if  the  Council  shall  then  so  direct,  shall  by  further 
notice  require  such  Member  to  pay  the  said  arrears  by  a 
date  to  be  fixed  by  them  ;  and  if  any  Member  on  the 
next  en.-<uing  thirty-first  day  of  December  shall 
continue  in  arrear,  such  Member  shall  cease  to  be  a 
Member,  and  hi*  name  shall  then  be  removed  from 
the  Register  by  the  Secretary,  but  without  prejudice 
to  the  right  of  the  Council  to  recover  any  such 
arrears  or  to  enforce  any  duty  or  obligation  to 
which,  as  a  Member,  he  may  tave  become  liable 
at  the  time  of  such  removal,  in  any  Court  of  com- 
petent jurisdiction,  and  if  the  Council  shall  so  direct, 
the  name  of  any  Member  removed  as  aforesaid  shall 
be  publL-hed  in  the  Journal.  Notwithstanding  anything 
in  thu  By-law  provided,  the  Council  in  the  exercise 
of  their  sole  dt^cretion  may,  having  regard  to  the  cir- 
cumstances in  which  the  subscription  of  any  Member 
shall  be  in  arrear  a.s  aforesaid,  postpone  or  remit  the 
payment  thereof,  and  continue  such  Member  in  full 
enjoyment  of  all  rights  of  Membership  as  if  such  sub- 
Kcription  bad  not  at  any  time  been  or  continued  in 
arrear. 

(13.)  A  Member  who  has  not  paid  l>efore  the  first  day 
of  March  any  fee  or  subscription  payable  and  due  by  him 
■ball  be  dioqualified  for  nomination  as  President,  Vice- 
Pre«ident,  and  Ordinary  Memljer  of  Council,  and  to 
continue  in  anv  huch  office,  and  to  become  or  remain  an 
fx-offirio  .Memfx-r  of  Council,  and  to  sign  the  form  of 
nomination  of  an  ordinary  Member  of  Council. 

(14.)  Any  Memljcr  may  at  any  time  determine  hLs 
Memben-hip  by  notice  in  writing  to  that  effect,  sent  to 
the  Secretary  not  later  than  the  thirty-first  day  of 
DecemKcr  m  any  year,  but  such  notice  in  order  to  operate 
as  a  determination  shall  be  a^.x-ompanied  by  payment 
of  any  «u)/»fription  or  fee  which  at  the  date  of  the  notice 
•ball  havf  liecome  ]<ayable  by  the  Mcnilx;r  and  which 
remains  unf^aid  in  re«[iect  of  MemlK-nihip  for  that  year. 

'■'  '         "       '                   i-'ct   of   whom    a   complaint 

'  1   conduct,   Ls   made   to  the 

'.'  ,     after     such     investigation 

of  BM  the   Council   may   think   fit, 

'»  '1,  in  the  opinion  of  the  Council, 

m'  .lioii  of  the  Council  as  hereirmfter  provided, 

if  '.    from    rights    of    Memljership    for     such 

ftti"-i  .1.-     liie    Cotjncil    may    decide,    or    the    Council 

ma^j   in  like  manner  decide   that  hiit   McmberHhip  shall 


be  determined,  and  thereupon  such  Member  shall  cease 
to  be  a  Member,  and  his  name  shall  be  removed  from  the 
Register  ;  and  in  the  event  of  it  being  brought  to  the 
notice  of  the  Council  that  any  Member  has  been  adjudged 
by  a  Court  of  competent  jurisdiction  in  the  country 
in  which  he  is  alleged  to  have  committed  an  ofl'ence 
to  be  guilty  of  an  offence  which  in  Great  Britain  or  Ireland 
would  be  an  indictable  offence  punishable  alone  by 
imprisonment,  then,  except  such  offence  may  be  regarded 
as  a  political  offence,  the  Council  may  order  his  name 
to  be  removed  from  the  Register,  and  thereupon  he 
shall  cease  to  be  a  Member.  A  resolution  of  the  Council 
as  aforesaid  shall  not  be  passed  unless  twelve  or  more 
Members  of  the  Council  are  present  at  the  meeting  at 
which  it  is  proposed  and  not  less  than  two-thirds  of  those 
present  vote  in  favour  of  Mich  resoIutiL,n. 

(16.)  Every  Member  shall  be  at  liberty  to  introduce,  Introductlo 
at  anj'  meeting  of  a  Local  Section  at  which  the  Member  °  '*'  °"" 
introducing  is  entitled  to  be  present,  such  visitors  as  the 
rules  of  the  Local  Section  may  prescribe.  Everj'' 
such  visitor  shall  enter  his  name  in  a  book  provided 
for  that  purpose,  and  may  take  part  in  but  shall  not 
vote  at  the  meeting,  but  the  Committee  of  the  Local 
Section  may,  in  consequence  of  any  special  circumstances 
relating  to  any  such  meeting,  suspend  the  said  liberty 
by  notice  given  either  in  the  notice  convening  the  meeting, 
or  at  a  reasonable  time  prior  to  the  holuing  thereof. 

(17.)  Any    Member   who   shall    persistently   use    after,  Restriction 
or  in  conjunction  with,  his  name,  letters  or  initials  which  pjgtinctive 
purport  to  indicate  or  convey  that  Membership  of  the  Title  or 
Society   confers   upon  hiiu   any   degree,    qualification,    or  Initials, 
authority  to  practise  in  any  profession  or  calling,  or  a 
right  to  use  any  distinctive  title,  after  notice  fiom  the 
Secretary    authorised    by    resolution    of    the    Council    to 
discontinue  such  use,  may  be  deemed  by  the  Council  to  be 
guilty  of  misconduct,  but  this  By-law  shall  not  prevent 
any    Member   from    bond   fide   subscribing    or   describing 
himself  as  a  Member  of  the  Society  or  any  office  bearer 
thereof. 

(18.)  Any  former  Member  whose  Membership  has  Re-admis8i( 
ceased  or  been  determined  under  any  provisions  of  the  ^g^/^g™*' 
By-laws,  may  apply  for  re-admission  to  Membership,  and 
such  application  shall  be  considered  and  decided  upon  by 
the  Council  at  the  next  ensuing  Ordinary  Meeting  thereof 
in  all  respects  as  if  it  were  a  proposal  for  Membership  of 
the  Society,  and  if  such  application  be  granted,  then  after 
notice  thereof  by  the  Secretary  to  the  applicant,  and 
upon  making  such  payments  and  complying  with  such 
conditions,  if  any,  which  the  Council  may  decide,  the 
applicant  shall  be  re-admitted  to  Membership,  and  shall 
again  become  subject  and  entitled  to  all  the  duties, 
obligations,  and  rights  of  a  Member.  A  resolution  of 
the  Council  under  the  provisions  of  this  By-law  shall 
not  be  effective  unless  there  shall  be  present  not  less 
than  twelve  Members  of  the  Council,  three-fourths  of 
whom  at  the  least  shall  vote  in  favour  of  such  resolution, 
and  any  resolution  as  aforesaid,  if  the  Council  in  like 
maimer  so  determine,  may  be  published  in  the  Journal. 

Part  III.— THE    COUNCIL. 

(19.)  The  Council  shall  consist  of  :  — 

(a)  Twenty-five    elected    Members    of    Council,    com- 

prising :  — 

(i.)  A  President; 

(ii.)  Twelve  Vice-Presidents; 

(iii.)  Twelve  ordinary  Members  of  Council: 

(b)  Ex-officio  Members   of  Council,   comprising : — 

(iv.)  The   Sectional   Officers; 

(v.)  The     Treasurer,     The     Foreign     Secretary, 
The    Trustees ; 
all  of  whom   shall  be  Members  of  the  Society. 

The  elected  Members  of  Council,  except  Members 
appointed  to  fill  casual  vacancies,  shall  bo  elected  by 
ballot  at  the  time,  in  the  manner,  and  for  the  resjxjctive 
jKiriods  prescribed  by  the  By-laws,  and  all  Members  of 
C'ouncil  in  office  at  the  commencement  of  the  By-laws 
shall  in  their  several  capacities  continue  in  office  as  the 
Council,  but  subject  to  all  incidences,  whether  as  to 
powers,  duties,  retirement,  re-election,  nomination, 
election,  or  otherwise,  as  if  they  had  been  elected  and 
were  holding  office  pursuant  to  and  under  the  several 
provisions  of  the  By-laws  applicable  thereto. 


Coustitutio 
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(20.)  The  President  shall  be  nominated  from  amongst 
the  Members  by  the  Council,  and  such  Member  so  nomin- 
ated shall  be  submitted  by  them  for  election  at  the 
Annual  General  Meeting  in  manner  hereinafter  provided. 
He  shall  retire  from  office  at  the  next  ensuing  Annual 
General,  Meeting,  and  shall  be  eligible  for  re-election, 
but  a  Member  M'ho  has  been  elected  or  appointed 
President  two  years  or  one  year  and  a  part  of  another 
year  in  succession,  shall  not  be  eligible  for  election  as 
President  before  the  Annual  General  Meeting  next  but 
one  ensuing  after  his  last  retirement.  A  retiring  President 
not  nominated  for  re-election  shall  be  nominated  by  the 
Council  as  one  of  the  four  Vice-Presidents  to  be  submitted 
for  election  at  the  next  ensuing  Annual  General  Meeting. 

(21.)  The  Vice-Presidents  shall  be  nominated  from 
amongst  the  Members  by  the  Council,  and  such  Members 
so  nominated  shall  be  submitted  by  them  for  election  at 
the  next  ensuing  Annual  General  Meeting  in  manner 
provided   by  the   By-laws. 

Four  Vice-Presidents  shall  retire  from  office  at  each 
Annual  General  Meeting,  none  of  whom  shall  be  eligible 
for  election  as  a  Vice-President  or  an  ordinary  Member 
of  Council  before  the  Annual  General  Meeting  next 
ensuing  after  the  said  retirement,  but  a  Member  appointed 
Vice-President  to  fill  a  casual  vacancy  shall  not,  upon 
the  expiration  of  the  term  for  which  he  is  so  appointed, 
be  ineligible  as  aforesaid. 

All  Vice-Presidents  shall  retire  in  rotation  in  accordance 
with  the  seniority  of  their  respective  terms  of  office, 
and  if  in  ascertaining  which  four  of  them  shall  retire  as 
aforesaid  it  shall  appear  that  there  is  equality  of  term 
of  office  in  the  case  of  more  than  four  of  them  of  the 
highest  degree  of  seniority,  or  in  the  case  of  two  or  more 
of  them  of  a  lower  degree  of  seniority  required  to  make 
up  four  retiring  Vice-Presidents,  the  Council  shall  decide 
which  of  them  having  such  respective  equality  of  term 
shall   retire. 

A  Vice-President  nominated  as  President  in  accordance 
with  the  last  preceding  By-law  shall,  upon  election  as 
President,  vacate  the  office  of  Vice-President,  and  the 
vacancy  thereby  created  shall  be  deemed  to  be  a 
casual  vacancy. 

(22.)  Ordinary  Members  of  Council  shall  be  nominated 
from  amongst  the  Members  by  the  Members,  and  such 
Members  so  nominated  shall  be  submitted  by  the  Council 
for  election  at  the  next  ensuing  Annual  General  Meeting 
in  manner  prescribed  by  the  By-laws. 

Four  ordinary  Members  of  Council  shall  retire  from 
office  at  each  Annual  General  Meeting,  none  of  whom 
shall  be  eligible  for  election  as  an  ordinary  Jlember  of 
Council  before  the  Annual  General  Meeting  next  ensuing 
after  the  said  retirement,  but  an  ordinary  Member  of 
Council  appointed  to  fill  a  casual  vacancy  shall  not,  upon 
the  expiration  of  the  term  of  office  for  which  he  is  so 
appointed,   be  ineligible  as  aforesaid. 

All  ordinary  Members  of  Council  shall  retire  in  rotation, 
in  accordance  with  the  seniority  of  their  respective  terms 
of  office,  and  if  in  ascertaining  which  four  of  them  shall 
retire  as  aforesaid  it  shall  appear  that  there  is  equality 
of  term  of  office  in  the  case  of  more  than  four  of  them 
of  the  highest  degree  of  seniority,  or  in  the  case  of  two 
or  more  of  them  of  a  lower  degree  of  seniority  required 
to  make  up  the  four  retiring  ordinary  Members  of  Council, 
the  Council  shall  decide  which  of  them  having  such 
respective  equality  of  term  shall  retire. 

An  ordinary  Member  of  Council  nominated  either  as 
President  or  a  Vice-President  in  accordance  with  the 
last  two  preceding  By-laws  respectively  shall,  upon 
election  as  I'resident  or  Vice-President,  as  the  ca^e  may 
be,  vacate  the  office  of  ordinary  Member  of  Council, 
and  the  vacancy  thereby  created  shall  be  deemed  to  be 
a  casual  vacancy. 

(23.)  An  ordinary  Member  of  Council  shall  be 
nominated  by  ten  or  more  Members  upon  Form  (B) 
in  the  Schedule,  a  copy  of  which  form  shall  be  furnished 
by  the  Secretary  upon  the  written  or  verbal  request 
of  any  Member,  but  a  Member  shall  not  be  eligible  to 
sign  more  than  one  such  nomination  form,  and  the  Member 
nominated  shall  sign  the  declaration  set  forth  on  the 
form.  A  nomination  shall  be  declared  invalid  by  the 
Council  if :  — 


(a)  The    Member    thereon    nominated    is    disqualified 

for  election,  or  ineligible  to  be  elected,  as  provided 
by  the  By-law.s. 

(b)  The    nomination   is    not   made    on   the    authorised 

printed  form,  or  substantially  not  in  the  manner 
directed  thereon. 

(c)  The   nomination  form  is  signed  by  less  than  ten 

Members    not    disqualified,    or    not    ineligible   to 
nominate  as   provided  by  the   By-laws. 

(d)  The  nomination    form    is'  not    received    before  or 

upon  the  day  appointed  therefor. 

(e)  The  Member  nominated  has  not  signed  the  declara- 

tion printed  upon  the  form. 

A  Member  whose  nomination  aforesaid  is  declared  to  be 
invalid  shall  receive  notice  thereof  from  the  Secretary 
and  shall  not  be  submitted  for  election. 

(24.)  In  every  vear  the  Council  shall  cause  a  list  to  Council  to 
be  prepared  setting  forth  the  names  of  all  Members  of  reanctes  and 
the  Council,  showing  which  of  them  are  due  to  retire  at  nominations 
the  next  ensuing  Annual  General  Meeting,  and  which  (if  by  them, 
any)  of  them  are  eligible  for  re-election,  and  such  list  shall 
be  approved  by  the  Council  at  any  meeting  thereof,  not 
less  than  two  months  prior  to  the  Annual  General 
Electing  aforesaid,  and  the  Council  shall  at  the  same 
meeting  nominate  the  Members  to  be  submitted  to  such 
meeting  for  election  as  President  and  Vice-Presidents 
respectively,  and  shall  also  appoin*  Members  as  Treasurer 
and  Foreign  Secretary  respectively  to  take  places  of 
the  Treasurer  and  Foreign  Secretary  who  will  retire 
at  the  said  General  Meeting.  The  said  list,  together 
with  the  names  of  the  Members  nominated  and  appointed 
as  aforesaid,  shall  be  printed  as  a  notice  to  Members, 
which  notice  shall  contain  a  statement  inviting  Members 
to  nominate  the  ordinary  Members  of  Council  to  be 
elected  at  the  said  General  Meeting,  and  appointing  a 
day  before  or  upon  which  such  nominations  s half  be 
received  by  the  Secretary  according  to  Form  (B)  in  the 
Schedule,  and  the  said  notice,  as  approved,  shall  be  sent 
to  all  the  Members  with,  or  in,  the  next  issue  of  the 
Journal. 

(25.)  All  nomination  forms  of  ordinary  Members  of  Nomination 
Council  received  by  the  Secretary  shall  be  considered  by  ^^  ordinary 
the  Council  at  the  meeting  thereof  next  ensuing  after  co^,incfl"  °^ 
the  date  appointed  for  their  delivery,  and  the  Members 
whose  nominations  are  not  then  declared  to  be  invalid, 
together  with  the  Members  nominated  by  the  Council, 
as  President  and  Vice-Presiderffs  respectively,  shall  be 
submitted  for  election  at  the  next  ensuing  Annual  General 
Meeting.  But  if  the  number  of  Members  nominated 
or  not  nominated  validly  shall  ,be  less  than  the  number 
of  vacancies,  the  Council  shall  thereupon  nominate 
such  Members  as  are  requisite  to  make  up  the  number 
required,  and  in  that  event,  and  also  whenever  the 
nominations  considered  and  not  declared  to  be  invalid 
by  the  Council  are  equal  to  the  number  of  vacancies, 
although  the  names  of  Members  nominated  in  either 
case  shall  be  submitted  to  the  General  Meeting,  no 
ballot  shall  bo  taken  thereon. 

(26.)  The  elections  of  all  elected  Members  of  Council,  Klection  of 
in  whatever  capacity,  shall,  except  as  provided  by  the  By-  Council, 
laws,  be  by  ballot  taken  u|)on  the  first  day  of  each  Annual 
General  Meeting,  and  shall  be  conducted  in  manner  and 
otherwise  subject  to  such  Regulations  relating  thereto  as 
the  Council  may  make,  but  a  .Membermay  record  his  votes 
either  by  delivering  his  ballot  list  personally  or  by  post 
at  the  said  General  Meeting  in  accordance  with  the 
Regulations. 

The  Council  in  every  year  shall  cause  to  be  prepared, 
and  shall  send  to  all  the  Members  not  less  than  twenty- 
one  days  before  the  Annual  (Jeneral  .Meeting,  a  ballot  list 
of  the  Council,  showing  the  names  of  all  Members  thereof 
in  their  several  capacities,  and  which  of  them  are  to 
retire,  and  setting  forth  separately  thereon  the  names 
of  Members  in  each  class  or  capacity  of  elected  .Members 
submitted  for  election,  and  also  the  names  of  the  Treasurer 
and  Foreign  Secretary  appointed  by  the  Council  to 
succeed  the  retiring  Treasurer  aod  Foreign  Secretary, 
and  the  names  of  the  retiring  Trustees  and  .Auditor 
respectively.  The  ballot  list  shall  l>e  according  to 
Form  (C)  in  the  Schedule,  or  sifch  other  form  as  the 
Council  may  from  time  to  time  authorise. 
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(27.)  One  t>rdinar.v  Meetinsr  of  the  Council  at  the 
l<>«»t  shall  be  held  ©very  month  to  transact  such  business 
reUtins  to  the  ntTaics  of  the  Society  as  may  he  necessary, 
except  that  if  the  Cpuncil  so  decide  an  Ordinary  .Meetinsz 
of  the  Council  need  not  Ix"  held  during  the  n\onths  of 
Aueust  and  SeptomWr.  hut  a  Special  Meetins  of  the 
Council  niav  be  conrened  by  the  President  at  any  time 
and  shall  lie  convened  by  the  Secretary  whenever  he 
shall  receive  a  notice  sinned  by  not  less  than  seven 
Members  of  Council  calling  u]X)n  him  to  convene  such 
meetini:.  and  statinsrthe  matter  to  be  considered  thereat. 
and  notice  thereof  shall  Iv  given  to  all  Members  of  the 
Council  a.<  and  in  the  manner  provided  by  the  Standing 
t>rders  of  the  Council,  and  no  other  business  shall  be 
considered  at  such  Special  Meeting  of  Council.  Except 
where  otherwise  provided  by  the  Charter,  or  the  By-laws, 
anv  seven  Members  of  the  Council  shall  constitute  a 
quorum. 

(28.)  Subject  to  any  of  the  provisions  of  the  Qiarter 
or  the  By-laws,  the  Council  may  for  the  due  and  proper 
regulation  of  its  own  proceedings  make  Standing  Orders. 
and  subject  to  anv.  provisions  therein  contained,  and 
relating  thereto,  may  at  any  time  add  to.  alter,  amend, 
or  rescind  such  Standing  Orders. 

(29.)  Subject  to  the  provisions  of  the  Charter  and 
the  By-laws,  the  Council  may  appoint  Committees  from 
amongst  themselve.s.  ind  may  delegate  any  of  their 
po»-ers  to  such  Committees,  and  in  furtherance  of  other 
the  objects  of  the  Soeietv,  may  also  appoint  Committees 
composed  wholly  of  Memt>ers  of  the  Council,  or  of  Members 
of  the  .Society,  or  partly  of  Members  of  the  Council  and 
partly  of  Members  of  the  Society,  and  may  fix  the  quorum 
and  make  rules  for  regulating  the  proceedings  of  any 
of  the  Committees  aforesaid.  The  President  shall  be 
a  Member  of  all  Committees,  and  the  Secretary,  unless 
the  Council  shall  otherwise  decide,  shall  act  as  Secretary 
to  each  Comluittee  appointed  as  aforesaid. 

(30.)  Any  Meml>er  of  the  Council  may  lesign  his  office 
by  notice  in  writing  to  the  .Secretary  of  such  his  desire, 
and  upon  the  acceptance  thereof  by  the  Council  he 
shall  cease  to  hold  his  sAid  office,  but  not  until  then. 

(31.)  The  office  of  any  Member  of  the  Council,  whether 
elected  or  tx-ofjicio,  shall  be  deemed  to  be  vacated  for 
any  of  the  following  reasons  : —  | 

(<i)  If  any  such  Member  ceases  to  be  a  Member  of 
the  ."society,  or  hfe  Membership  thereof  becomes 
«u.spended  for  any  period,  or  determined  as  provided 
by  the  By-laws. 

(h)  If  any   such    Member   becomes    bankrupt,    or  sus- 
pends   paymerit,    or   compounds    with,    or    makes  i 
an    asBignmenf    of    his    property    for    the    benefit  | 
of  his  creditors.                             '  ! 

(c)  If  any  such  Member  becomes  a  lunatic  or  Ls 
declared   of  uasound   mind. 

(32.)  Any  vacancy  in  the  elected  Members  of  Council, 
from  whatever  cau^e  occurrintr.  Injtween  any  two  Annual 
Oneral  Mr<-tingH.  shall  be  filled  by  the  Council  at  a 
Co'.'  ■\ii,  at  which  not  less  tfian  twelve  Members 

of  I  present  and  vote.     The  Member  a])[)ointed 

to  '  ,    >hall    retire   at   the   time   when 

tb'  I' ad    he    is    afipf>inted    would    in 

due  :  ..  if  the  office  held  by  him  had  not 

become  vacant,  but  ,the  .Memlxr  appointed  shall  be 
eligible  for  re-election  unlesn  it  be  otherwise  provided 
in  the   By-lawn. 

(33.)  The  Couw  il  •hall  appoint  a  .Memlter  as  Honorary 

Tnfai*orcr    of  the    Society,    who    Bhall,    Bubjeot    to    the 

dir»^t»on   ind  '•ontrol   of  the  Coun'-il,   receive  and  give 

rc"  f'T    all    sulx-criptioas,    fee«,    and 

otV  "J  due  to  the  Society,  and  shall 

'^•'  "           '  cation    may   require, 

»n)  of  the  in'ome  and  of 

'^rr  'sh\<h    are,    or   ought 

to  '■  ',  and  snail  cau.''C  to  be  prepared, 

»0':  «  nt  f  irrf  to  !«  submitted  to  the 

Annual  o   nheet  showing   the 

income  i  ilities  and  assets  and 

inveatDtei.;-    ■; r  ^  : ,    ,„    ine  year  ending   thirty- 

fir»t    Amy    of  I>ecemb^     prior     to'  the    said     General 


The 
Secretary. 


The  Editor. 


Meeting,    and    as    far    as    possible    a    general    statement 

of  the  financial  affairs  of  the  Society  for  the  year  then  *■ 

current. 

(34.)  The  Council  shall  appoint  a  Member  as  Honorary  Honorary 
Foreign  Secretary  of  the  Society,   who  shall,  subject  to  Foreign 
the    direction    and    control    of    the    Council,    have    the  Secretary, 
management  of  such  correspondence  of  the  Society  with 
Departments    of    State    or    Corporate    Bodies,    Societies, 
or   jiersons   of  or   in  foreign  countries   as   occasion  may 
require,  and  he  shall  report  to  the  Council  on  all  matters 
connected  therewith  or  relating  thereto. 

(35.)  The    Treasurer   and   Foreign   Secretary   shall    be  Appoint- 
appointed   annually   at   the   meeting   of  the   Council    at  ™^'^*  °^ 
which  the  President  and  Vice-Presidents  are  nominated.  and*J<"oreiini 
and  except  when  appointed  to  fill  a  casual  vacancy,  shall  Secretary, 
remain  in  office  from  the  next  ensuing  Annual  General 
Meeting   after   their  respective   appointments,   until   the 
Annual  General  Meeting  next  following,  and  during  such 
period  shall  be  tx-ofjicio  Members  of  the  Council.     Any 
casual  vacancy  in  either  of  the  said  offices  shall  be  filled 
by  the  Council  as  soon  as  may  be  after  the  occurrence 
of  the  vacancy,  but  the  Member  appointed  to  fill  such 
casual  vacancy  shall  retire  at  the  next  ensuing  Annual 
General    Meeting  after    his   appointment,   and    either  of 
the  said  offices  shall  be  deemed  to  be  vacated  for  any 
of  the  reasons  provided  by  the  By-laws  for  the  vacation 
of  office  of  Member  of  Council. 

(36.)  The  Council  shall  appoint  an  officer  who  shall 
be  "  the  Secretary  of  the  Society  of  Chemical  Industry  " 
at  such  remuneration  and  subject  to  such  terms  as  they 
may  from  time  to  time  decide,  and  may  in  their  discretion 
determine  the  appointment  of  any  such  Secretary,  and 
appoint  another  Secretary. 

(37.)  The  Council  shall  appoint  an  officer  who  shall 
be  "  the  Editor  of  the  Journal,"  at  such  remuneration 
as  they  may  from  time  to  time  decide,  and  may  in  their 
discretion  determine  the  appointment  of  any  such  Editor 
and  appoint  another  Editor.  The  Editor  appointed 
need  not  be  a  Member,  but  shall  be  responsible  to  the 
Council,  and  subject  thereto,  and  to  the  directions  of 
any  Committees  delegated  by  the  Council  to  manage 
or  conduct  the  preparation  or  publication  of  the  Journal, 
shall  have  the  conduct  of  the  literary  management  and 
the  preparation  of  all  matter,  the  editing,  and  the  printing 
and  publication  of  the  Journal,  and  the  organisation, 
control,  and  direction  of  such  literary  or  other  staff 
as  may  be  engaged  on  the  Journal  for  the  time  being. 

(38.)  The  Council  may,  except  as  otherwise  provided 
by  the  Charter,  make  Regulations  for  carrying  into  effect 
the  (Charter  and  the  By-laws,  and  for  the  general  manage- 
ment of  the  affairs  of  the  Society,  but  a  regulation  shall 
not  become  operative  until  confirmed  by  a  resolution 
passed  by  a  majority  of  the  Members  present  at  a 
General  Meeting  at  which  such  regulation  has  been  sub- 
mitted for  consideration,  and  notice  of  such  intended 
submission  shall  be  given  in  the  notice  for  such  General 
Meeting,  and  any  regulations  so  confirmed  may  be  altered, 
amended,  or  repealed  after  notice  given  as  aforesaid  at  an 
ensuing  General  Meeting  summoned  for  that  purpose 
in  manner  provided  by  the  By-laws. 

(39.)  Subject  to  other  provisions  of  the  By-laws  relating 
thereto,  all  meetings  of  the  Council,  or  of  any  committees 
appointed  by  them,  whether  as  regards  the  time  and 
place  of  meeting,  notices  thereof,  the  order,  mode,  or 
manner  of  conducting  the  business  thereat,  or  any  other 
matter  or  thing  relating  to  such  meetings,  shall  be 
respectively  regulated  in  accordance  with  the  Standing 
Orders  for  the  time  being  of  the  Council  or  rules  made 
apj)licable  to  the  said  committees,  which  Standing  Orders 
and  niles  respectively  the  Council  in  their  discretion 
from  time  to  time  are  hereby  empowered  to  make,  alter, 
or  vary. 

Part    IV.— LOCAL    SECTIONS. 

(40.)  A  Local  Section  may  be  formed  by  the  Council,  Formation 
Kubject  to  the  provisions  in  that  behalf  in  the  Charter,  °'  a  Local 
whenever  thirty  or  more  Members  residing  in  or  otherwise 
identified  in  interest  with  a  place,  locality,  or  district, 
whether  situate  within  or  without  (Jreat  Britain  or  Ireland, 
make  application  in  writing  to  the  Council,  signed  by  such 
Members,  to  cause  a  Local  Register  to  be  made  for  that 
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purpose,  and  represent  to  the  Council  that  the  estab- 
lishment of  such  Local  Section  will  further  more  efficientlv 
the  objects  of  the  Society.  If  the  Council,  upon 
consideration  of  such  application  consider  that  it  would 
be  expedient  to  form  such  Local  Section,  they  may 
require  the  signatories  to  form  a  provisional  coni- 
mittee,  and  to  submit  draft  rules  under  which  the 
business  of  the  Local  Section  is  intended  to  be  man- 
aged and  conducted,  and  may  provisionally  approve 
such  draft  rules  with  any"  modifications  thereof 
which  to  the  Council  may  seem  requisite  or  desirable, 
and  upon  such  provisional  approval,  to  elect  a  com- 
mittee and  officers  as  hereinafter  provided.  Upon 
notice  to  the  Council  that  such  committee  and  oflBcers 
have  been  elected  at  a  meeting  of  any  of  the  signatories 
and  any  other  Members  numbering  in  the  whole'^not  less  I 
than  thirty,  and  that  the  draft  rules  approved  by  the 
Council  as  aforesaid  have  been  adopted  at  such  meeting, 
the  Council  shall  allow  the  adopted  rules  as  the  rules 
of  the  said  Local  Section,  and  from  the  date  of  such 
allowance  the  said  Local  Section  shall  be  .  deemed  to 
be  constituted  in  accordance  with  the  Charter  and  1 
By-laws.  I 

(41.)  Every  Local  Section  to  the  formation  of  which  | 
the  Council  of  the  Society  of  1881  or  the  Council  had  ; 
consented  prior  to  and  which  remains  in  existence  at 
the  commencement  of  the  By-laws,  shall  be  deemed 
to  be  duly  constituted,  and  may  so  remain  and  be 
continued  subject  to  the  By-laws,  and  as  if  it  had  come 
into  existence  thereunder. 

(42.)  The  rules  of  every  Local  Section  shall  contain 
the  following  provisions  : — 

(i.)  That  the   business   of  the   Local   Section  shall  be 

conducted  by  a  Committee  chosen  from  Members 

on  the   Register  of  the  Local  Section,  consisting 

of  a  Chairman,  Honorary  Secretary,  and  ordinary 

Members  of  Committee  as  provided  by  Rules. 

(ii.)  That  any  Member  of  the  Society,  whether  resident 

at  or  otherw-ise  interested  in  the  place  or  locality 

where  the  Local  Section  is  constituted,  shall  upon 

application  to  the  Honorary  Secretary,  be  entitled 

to  have  his  name  entered  upon  the  Register,  and 

to   become   and   remain   a   Member   thereof  upon 

payment  of  the  annual  sectional  subscription  if  any 

for  that  and  each  succeeding  j-ear  during  which 

he    remains    a    Member    of     the    Local    Section, 

■without    any    entrance    fee    and    without    being 

elected. 

For   defraying   the  expenses   of  a   Local   Section,    the 

Council  may  require  that  all  Members  thereof  shall  pay 

an    annual    sectional    subscription    not    exceeding     ten 

shillings,    or   the    nearest    monetary    equivalent    thereof 

when    not    paj^able   in  British  coinage. 

(43.)  Amendments  in,  alterations  of,  or  additions  to, 
the  rules  of  a  I<ocal  Section  shall  be  submitted  to  the 
Council,  and  shall  not  become  operative  or  of  any  efl'ect 
unless  and  until  the}'  have  been  allowed  by  the  Council, 
and  notice  of  such  allowance  has  been  given  by  the 
Secretary. 

(44.)  The  expenses  of  a  Local  Section  shall  be  defrayed 
out  of  the  annual  sectional  subscriptions  of  the  Members  of 
such  Section,  but  the  Council  in  its  discretion  may  defray 
the  whole  or  may  make  a  grant  in  aid  thereof  out  of  the 
General  Funds  of  the  Society,  and  a  Local  Section  shall 
not  pay,  or  incur,  any  expenses  except  reasonable  sums 
for  the  printing,  stationery,  advertising,  reporting,  and 
postage  required  for  conducting  the  business,  and  the 
hire  of  rooms  for  meetings  thereof  without  the  previous 
sanction  in  writing  of  the  Council,  and  an  account  of  all 
expenses  paid  or  incurred  by  a  Local  Section  during  the 
year  preceding  the  thirtieth  day  of  June,  shall  on  or 
before  the  fifteenth  day  of  November  in  each  year  be  sent 
to  the  Council. 

(45.)  The  Committee  of  a  Local  Section,  in  furtherance 
of  the  objects  of  the  Society,  may  invite  or  receive  com- 
munications from  any  person,  whether  a  Member  of  the 
Society  or  not,  upon  any  subject  coming  within  the 
scope  of  the  said  objects,  and  such  communications 
may  be  made  by  the  reading  of  an  essay  or  paper, 
or  the  delivery  of  a  lecture  at  a  meeting  of  the  Members 
of  the   Local   Section,   and  every  such    communication 


shall,  before  or  after  such  meeting,  as  the  circumstances 
may  require,  be  sent  to  the  Council  for  their 
consideration,  and  the  Council  may  in  their  discretion, 
subject  to  any  condition  or  to  any  by-law  or  rule 
relating  thereto,  cause  the  same,  with  or  without  any 
discussion  thereon,  or  any  condensed  abstract  thereof, 
to  be  published  in  the  Journal.  i 

(4G.)  The  Chakman  and  Honorary  Secretary  of  every 
Local  Section,  duly  constituted,  shall  become,  and 
remain,  during  their  respective  terms  of  office  ex-ofpcio 
Members  of  the  Council.  > 

(47.)  Neither  the  Committee  of  a  Local  Section  nor 
any  meeting  thereof  shall  cause  to  be  published,  or 
authorise  or  countenance  the  publication  of  any  notice 
or  other  communication,  whether  printed  or  otherwise, 
upon  any  matter  or  subject  whatsoever,  either  in  the 
name  of  the  Society  or  in  the  name  of  the  said  Com- 
mittee or  Section,  to  the  general  public,  but  all  such 
notices  or  communications  necessary  or  desirable  to  be 
made,  and  all  correspondence  and  communications 
between  a  Local  Section  and  any  corporate  or  public 
body  or  other  Society,  except  it  relate  wholly  to  the 
ordinary'  business  of  such  Local  Section,  shall  be 
conducted  tluough  or  shall  be;  subject  to  the  express 
sanction  of  the  Council. 

(48.)  The  Council  may.  at  a  special  meeting  called  for 

that  purpose,  declare  by  resolution  that  a  Local  Section 

shall  be  suspended  in  operation^  or  shall  be  dissolved : — 

(a)  If    it   shall    appear    that   the    further   continuance 

of   the  Section  is  not  in  accord  with-  or  conducive 

to  the  interests  of  the  Society,  or  the  furtherance 

of  its  objects. 

(h)  Whenever    three-fourths    of   the    Members    of   the 

Local    Section   vote    in    favour    of    a    resolution, 

proposed    at    a    meeting*  called    for    the    express 

purpose,  that    it   is    desirable   such    Section   shall 

be  suspended  or  dissolved. 

Part  V.— THE  jJOURNAL. 
(49.)  The  Journal  shall  be  .under  the  sole  conduct 
and  management  in  all  respects  of  the  Council,  but  they 
may  at  any  time,  subject  to  any  rules  and  regulations 
made  by  them  in  reference  thereto,  appoint  from  amongst 
the  Members  any  Committer  which  seem  to  them 
desirable  to  assist  in  such  fonduct  or  management, 
and  subject  as  aforesaid,  shall^  be  at  liberty  to  delegate 
any  of  their  duties  or  functions'  as  regards  the  Journal 
to  any  such  Committee.  The  Council  may  also,  in 
addition  to  the  Editor,  appoint  upon  and  subject 
to  such  terms,  and  at  such  reasonable  remuneration  as 
they  may  decide,  any  contributors,  sub-editors,  abstractors, 
or  other  person  to  assist  in  the  compilation,  preparation, 
and  publication  of  the  Journal,  any  of  whom  may  or 
may  not  be  Members. 

(50.)  It  shall  be  a  condition  of  acceptance  of  every 
communication  made  to  any  meeting  of  the  Society, 
or  of  a  Local  Section,  or  submitted  to  the  Council  for 
publication  in  the  Journal,  whether  made  bj'  a  Member 
or  not,  that  the  Society  shal)  thereby  become  entitled 
to  a  prior  right  of  publication  thereof,  in  whatever  form 
the  Council  decide  to  make  such  publication  in  the 
Journal,  for  three  months  after  its  acce])tance.  and  if 
the  person  by  whom  the  communication  is  intended 
to  be  made  is  not  a  Member,  he  shall  be  informed  of 
this  condition  by  notice  in  wfriting  from  the  Secretary, 
or  the  Honorary  Secretary  of  the  Local  Section. 

(51.)  The  Council  shall  cause  the  Journal  to  be  pub- 
lished and  sent  to  the  Members  at  least  once  in  every 
month,  upon  such  dates  as  they  may  think  fit,  and  they 
may  sell,  or  present  gratuitously,  or  exchange  copies, 
or  any  part  thereof,  to  or  -with  any  State  or  public 
department,  or  any  institution,  library,  society,  corporate 
body,   company,   or   person   whatsoever. 

(52.)  Nothing  shall  be  printed'  or  published  in  the 
Journal  the  printing  and  pt'iblicAtion  whereof  has  not 
been  autiiorised  by  the  Council,  or  an}'  Committee 
appointed  by  them,  subject  to  the  By-laws,  and  acting 
in  such  respect  for  and  on  behalf  of  the  Council,  but  the 
Council  or  such  Committee  may  authorise  the  printing 
and  publication  of  any  matter  or  thing  coming  within 
or  relating  to  the  objects  of    the  Society,  and  the  pro- 


Sectional 
officers  ex- 
officio 

Members  of  .fa- 
Council.     "'* 
tf.tn 

Restriction 'id 
on  Communi- 
cations by 
Local 
.Sections. 


ua 

9ri8 


Cessor  of  a  ■ 
Local  Section. 


.ail 
iaiKi 
faiO 

uoO 


Conduct  oT 
the  Journal. 


3D9^ 

tosoi 


Prior  right 

of 

PublicatioJ' 


Publication 
of  Journuil. 


Content 
of  Journ 


DRA^FT   BY-LAWS. 


roan  ell. 


ICikl 


ftciL 


ceedings  thereof  or  eommnnication!'  thereto,  or  of  or  to 
any  Local  Sc<.^tion.  in  such  manner  a.^  they  may  determine, 
and  mav  also  accept  and  publish  for  payment  any 
advert isenients  of  which  they  may  not  disapprove,  but 
all  pavment.s  made  therefor,  or  for  any  copies  of  the 
Journal  sold  as  aforesaid,  shall  be  credited  to  the  cost 
of  prfpiring.  editing,  printing,  publishing,  and  dis- 
tributing the  Journal. 

P.\p.T    VI.— FIXANCL\L. 

(53.)  The  adminiftration  of  the  Funds,  and  of  all 
financial  matters  of  or  relating  to  the  Society,  shall 
be  conducted  and  managed  by  the  Council,  who  shall 
act  as  a  general  Committee  of  Finance,  but  they  may 
delegate  any  of  their  duties  or  functions  in  respect 
thereof  t  >  Committee^  composed  of  Jlembers  of  and 
appointed  bv  the  Council,  subject  to  the  Standina  Orders 
thereof,  and  such  Committees  shall  act  only  subject 
to  the  control  of  the  Council,  and  of  any  rules  made 
by  them  in  that  behalf. 

(54.)  The  Council  shall  receive  and  consider  and  may 
adopt  the  Annual  Balance  Sheet  and  General  Financial 
Statement  submitted  by  the  Trea.surer.  and  the  report 
of  the  Auditors  thereon,  as  provided  by  the  By-laws, 
amd  shall,  ■whether  adopted  or  not.  cause  the  Balance 
Sheet,  Statement,  and  ReiX)rt  aforesaid  to  be  printed 
and  sent  to  all  the  Members  as  a  notice  under  the  By-laws. 
and  sach  notice  shall  be  sent  not  later  than  the  thirtieth 
day  of  June  in  every  year. 

(5-\)  The  Council  shall,  at  each  Ordinary  Meeting 
thereof,  receive,  coasider,  and  determine  upon  the 
reports  of  all  committee*  appointed  by  them  upon  all 
matters  whatsoever  of  or  relating  to  the  finances  of 
the  .Sjciety.  and  shall  receive  and  consider,  and  may 
adopt  the  statement  peepared  by  the  Trea.surer,  as 
provided  by  the  By-laws,  «nd  shall  authori.-e  all  paym«^nts 
amounting  to  five  pounds  and  upwards  which  are  or 
oneht  to  be  made,  and  the  cheques  to  be  drawn  therefor, 
and  may  or  shall  do  and  perform  all  other  acts  and 
things  relating  to  the  financial  administration  of  the 
Society  vhich  by  the  CTiarter  or  By-laws  they  have 
authority  or  are  required  lo  do  at  such  meeting. 

(5«i.)  All  mone\-s  due  or  payable  to  the  Society  shall 
be  paid  to  and  received"  by  the  Treasurer,  or  other 
person  in  that  behalf  tappointed  by  the  Council, 
and  a  receipt  for  every  ^uch  payment  shall  be  given 
in  the  name  of  the  Society  by  the  said  Treasurer  or  other 
person-  All  monej-s  received  as  aforesaid  shall  be  paid 
forthwith  into  the  account  of  the  Society  kept  at  such 
bankers  as  may  for  the  time  being  be  appointed 
by  the  Council  to  l>e  the  bankers  of  the  Society,  and 
no  Rum  of  money  payaHe  on  account  of  the  Societ\' 
amounting  to  £.5  and  upwards  shall  be  paid  except 
by  a  cteque  authort-ecl  to  be  drawn  on  the  said 
account  by  the  Council,  aid  every  such  cheque  shall  he 
."igned  by  two  members  of  the  Council  and  counter- 
signed by  the  Secretary. 

(57.)  N^  'ling     anything     contained     in     the 

Bv-lanv,  ■  :   may;  at  any  time,   in  the  exercL«e 

o/ their  di-' i- t...i,.  l/orrow  monej-  temporarily,  and  may 
pay  interest  thereon,  and  may  charge  the  property, 
a«>eU>,  and  investments  of  the  Society,  so  far  as  they 
are  enabled  lawfully  so  to  do,  for  the  rejtayment  and 
payment  of  such  borrowed  money  and  interest  respec- 
tively. .  ; 

<.'>'*.)  AH  entran^#»  fee«  af)r\  life  compoeitionx,  and  all 

ri-  :  i     •  ndowmentfl,     unless     given 

•  n,   or   otherwise    provided 

>iy    «i, .    Ijtzr-i  ;••■»; iHK  thereto,  ^hall,   and  all 

fundi    of   the    -  t    needed    immediately    for    the 

ordinary  pur'/  ■  :  may  1*  invested  in  the  names 

of  the  Truateen  of  the  Sof;jety  in  any  securities*  in  which 

Trmt'-'-s   ar»r    from    tim««    f*>   time    authorised    to    invest 

1/y  virtoe  of   '"  •.    1H93,   or  any  suljsi.sting 

statutory  mod  ■•  ith  power  to  the  TruKte&s, 

••   'n  the  autl.o, .;.    ,..„   .  .    ,,,«  direction  of  the  Council, 

time  to  time  to    ell  or  varj-  Huch  »ecuritie«,  and  the 

'  '  ;ncil  mav  ato    from   time  to  time    place  money  on 

deposit  witn  the  bankeni  of  the  Society. 

i.      (S9.)  The    Members    present   at   the    Annual    General 
Meeting  aball  elect  three  Members,  who  shall  not  before 


election  be  Meml>ers  of  the  Council,  and  such  Members 
when  elected  shall  become  and  act  as  Trustees  of  the 
investments  and  property  of  the  Society,  and  all  such 
investments  and  property  shall  be  vested  in  and  held 
by  them  for  the  Society  as  the  Trustees  thereof,  with 
power  to  receive  and  acknowledge  any  current  interest 
or  income  arising  therefrom,  and  to  pay  the  same  to  the 
Treasurer  or  other  person  for  the  time  being  a;  pointed 
by  the  Council. 

Each  Trustee  shall  be  proposed  and  seconded  at  the 
said  General  Meeting  by  two  Members  who  are  not 
Members  of  the  Council,  but  a  iMember  shall  not  propose 
or  second  more  than  one  Trustee,  and  the  mode  of 
election  shall  be  that  decided  upon  by  all  the  Members 
then  present,  and  every  Member  shall  be  entitled  to 
vote  at  the  election,  and  the  name  of  each  Trustee  duly 
proposed  and  seconded  shall  be  voted  upon  separately. 

A  casual  vacancy  in  the  office  of  Trustee  may  be  filled 
b}'  those  of  them  who  are  remaining  appointing  another 
Trustee,  but  if  there  be  no  remaining  Trustee  an  Extra- 
ordinary General  Meeting  of  the  Society  shall  be  convened 
by  the  Secretary  without  delay  to  elect  other  Trustees. 

Every  Trustee,  whether  elected  or  appointed,  shall 
retire  at  the  Annual  General  Meeting  next  ensuing 
after  his  election,  but  shall  be  eligible  for  re-election. 

Every  Trustee  shall  on  his  election  or  appointment 
become,  and  remain  during  his  term  of  office,  an  ex-officio 
Member  of  Council. 

(60.)  The  Members  present  at  the  Annual  General  Auditor, 
fleeting  shall,  in  manner  provided  by  the  By-laws  for 
the  election  of  a  Trustee,  elect  as  Auditor  of  the  Society, 
at  such  remuneration  as  the  meeting  shall  determine, 
an  Accountant  who  shall  be  a  member  of  the  Institute 
of  Chartered  Accountants  in  England  and  Wales,  or  a 
firm  of  Accountants  the  partners  whereof  are  members 
of  the  said  Institute,  and  the  person  or  firm  so  elected 
shall,  on  election,  become  and  remain  the  Auditor  of 
the  Society  until  the  next  .Annual  General  Meeting, 
and  shall  then  cease  to  be  Auditor  unless  re-elected 
at  such  General  Meeting. 

(61.)  The  Auditor  shall  have  access  at  all  reasonable  Duties  of 
times  to  all  the  accounts  and  books  of  account  in  any-  Auditor, 
wise  relating  to  the  income  and  expenditure  and  other- 
wise the  financial  affairs  of  the  Society,  and  shall 
report  upon  the  Balance  Sheet  prepared  by  the  Treasurer 
to  be  submitted  to  the  Annual  General  Meeting,  as 
provided  by  the  By-laws,  and  shall  certifj-  a.s  to  the 
correctness  or  otherwise  of  the  liabilities,  assets,  and 
investments  of  the  Society  as  existing  upon  the  thirty  first 
day  of  December  prior  to  the  General  Meeting  at  which 
the  said  Balance  Sheet  is  to  be  presented,  and  his 
report  and  certificate  as  aforesaid,  whatever  its  nature, 
shall  be  printed  and  sent  to  all  the  Jlembers  accompanying 
such  Balance  Sheet. 

(62.)  If  at  any  time  between  two  Annual  General  Casual 
Meetings  the  office  of  Auditor  becomes  vacant,  the  appointment 
Council  may  appoint  an  Auditor  possessing  the  quali-  ^^  \u^tor. 
fications  aforesaid,  who  shall  remain  in  office  until  the 
next  ensuing  Annual  General  Meeting,  and  the  Members 
may  at  any  time  after  an  Annual  General  Meeting,  by 
a  resolution  passed  by  a  majority  of  two-thirds  of  the 
votes  of  Members  present  and  voting  at  an  Extra- 
ordinary General  Meeting  at  which  not  less  than  thirty 
Members  are  present  and  vote,  remove  any  Auditor 
from  office,  and  may,  by  a  resolution  passed  by  a  majority 
of  the  votes  of  Members  present  and  voting  at  such 
meeting  in  number  not  less  than  aforesaid,  elect  in  manner 
provided  by  the  By-laws  for  the  election  of  a  Trustee, 
and  at  such  remuneration  as  the  meeting  may  then 
determine,  any  person  or  firm  qualified  to  act  as  afore- 
said. 

Part    VIL— MEP:TINGS. 

(63.)  The  Annual  General  Meeting  for  the  transaction  Annual 
of  the  ordinary  armual  business  of    the  Society  shall  be  General 
held  at  such  place  and  time  in  every  year  as  the  Council  Meeting, 
may  determine. 

The  ordinary  annual  business  of  the  Society  shall 
comprise  :  — 

The   Election  of  :  — 

Members    of    the    Council ;      the    Trustees  ;     the 
Auditor; 
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And  any  other  officers  provided  by  the  Charter  or 
By-laws,  to  be  elected  at  such  meeting. 

The  reception  and  adoption  of  the  Annual  Report  of 
the  Council,  and  the  Balance  Sheet,  Statement 
of  Investments,  and  Financial  Statement  of 
the  Treasurer  submitted  by  the  Council,  together 
■with  the  Auditors  report  thereon. 
And  may  include  :  — 

An  Address  by  the  President. 

Any  communications  accepted  by  the  Council,  and 
the  discussion  of  the  same  if  deemed  desirable. 

Conferences  or  discussions  between  the  Members,  or 
between  Members  and  persons  who  are  not 
Members,  and  visits  to  and  inspection  of  works, 
manufactories,  and  other  places  of  interest  to 
the  Members  in  furtherance  of  the  objects  of  the 
Society. 

Such  other  business  as  may  be  necessary  and  of  which 
notice,  according  to  the  By-laws,  has  been  duly 
given. 

(64.)  The  Council  may,  whenever  they  so  decide,  call 
an  Extraordinary  General  Meeting  of  the  Societv, 
and  such  meeting  shall  be  called  by  them  on 
receiving  a  requisition  in  writing  so  to  do  signed  by  not 
less  than  thirty  Members,  and  staling  the  object  of  the 
proposed  meeting,  but  business  other  than  that  for  which 
I  he  meeting  was  called  shall  not  be  discussed  or  trans- 
acted at  an  Extraordinarj^  General  Meeting. 

(65.)  Notice  of  the  day,  hour,  and  place  of  the  com- 
mencement of  any  Annual  General  Meeting,  shall  be  sent 
to  all  the  Members  three  months  at  the  least  before  such 
commencement.  In  the  case  of  an  Extraordinary  General 
Meeting  not  less  than  fourteen  days'  notice  thereof 
shall  be  sent  either  with  or  in  the  next  succeeding 
issue  of  the  Journal  after  the  decision  of  the  Council 
to  call  such  meeting,  or  after  the  Council  meeting 
next  following  the  date  upon  which  the  requisition  relating 
thereto  was  received  by  the  Secretary.  The  business 
to  be  considered  at  any  such  Extraordinary  General 
Meeting  shall  be  set  forth  on  the  said  notice. 

(66.)  The  business  of  an  Annual  General  Meeting 
shall  not  commence  until  the  Members  present  at  the 
meeting  number  thirty  or  upwards. 

The  business  for  A\hich  an  Extraordinary  General 
Meeting  is  called  shall  not  commence  until  the  Members 
present  at  the  meeting  number  thirty  or  upwards,  and  if 
within  one  hour  of  the  time  appointed  for  the  commence- 
ment of  such  meeting  the  said  number  of  Members  are 
not  present  together,  the  meeting  shall  be  thereupon 
and  thereby  dissolved. 

(67.)  Subject  to  the  provisions  of  the  By-laws  relating 
thereto,  the  order  of  and  the  maimer  of  conducting 
the  business,  and  the  way  in  which  Members  may  record 
their  votes  thereat,  or  any  other  matter  or  thing  of  or 
relating  to  a  General  Meeting  of  the  Society  not  pro- 
vided for  in  the  Charter  or  By-laws,  shall  be  regulated 
by  rules  made  from  time  to  time  by  the  Council,  but 
such  rules  or  any  addition  thereto,  alteration,  amendment, 
suspension,  or  rescission  thereof,  shall,  before  becoming 
operative,  be  submitted  to  and  approved  at  an  Annual 
General  Meeting. 

(68.)  A  Member  wishing  to  bring  before  the  Annual 
General  Meeting  any  motion  not  relating  to  the  ordinary 
annual  business  of  the  Society  as  aforesaid,  shall  give 
notice  to  the  Council,  not  less  than  two  months  before 
such  Annual  General  Meeting,  and  no  motion  shall 
come  before  the  meeting  unless  notice  thereof  has  been 
so  given,  and  on  receipt  of  such  notice  of  motion  the 
Council  shall  give  notice  thereof  in  the  next  issue  of  the 
Journal. 

(69.)  At  all  meetings  of  the  Society  the  President 
for  the  time  bemg,  and  in  his  absence  a  \'ice-J'resident 
who  has  served  as  I'resident,  shall  be  Chairman,  or  in 
the  absence  of  both,  the  Chaiiman  shall  be  elected  from 
among  other  Vice-Presidents  present,  or  if  none  be  present, 
from  among  the  Members  of  Council  present,  or  in  the 
absence  of  all  of  them,  then  from  among  the  Members 
present. 

(70.)  Minutes  shall   be   made   in  proper   books,   to   be 

•  provided  for  the  purpose,  of  all  resolutions  and  proceedings 

of    meetings    of   the    Society    or   the    Council,    and    any 


committee  appointed  by  either  of  them,  or  of  each  Local 
Section,  and  every  Minute  signed  by  the  Chairman  of 
the  meeting  to  which  it  relates,  or  by  the  Chairman 
of  a  subsequent  meeting,  shall  be  sufficient  evidence 
of  the  facts  stated  therein. 

Part    VIIL— MISCELLANEOUS. 

(71.)  Any  notice  required  by  the  Charter  or  the  By-laws  Notices  to 
to  be  given  to  Members,  whether  relating  in  anywise  Members, 
to  the  affairs  of  the  Society,  or  of  a  Local  Section,  may 
be  a  written  or  printed  notice,  and  may  be  sent  to  Members 
either  separately  or  in,  or  with,  or  if  printed  may  be 
printed  under  the  heading  of  "  Notices,"  as  part  of  the 
next  issue  of  the  Journal,  as  the  Council  may  direct, 
and  any  notice  shall  be  deemed  to  have  been  duly  sent 
to  a  Member  when  such  notice,  or  the  Journal  in  which 
it  is  sent,  or  printed,  and  addressed  to  the  last  address 
of  the  Member  appearing  in  the  Register,  has  been  put 
into  the  post.  All  notices  shall  be  signed  by  the 
Secretary. 

(72.)  The  Register  shall  be  kept  by  the  Secretary,  Provisions  as 
subject  to  the  dii-ection  of  the  Council,  and  the  last  to  Register, 
address  of  any  Member  entered  therein  shall  for  the 
purpose  of  all  notices  and  otherwise  be  deemed  to  be 
the  address  of  that  Member,  but  a  Member  may  "at  any 
time,  by  notice  in  writing  to  the  Secretary,  require  his 
address  last  entered  in  the  Register  to  be  altered. 

(73.)  The  practice  of  the  Society  of  1881  awarding  a  Award  of  a 
medal  periodically  to  a  person  selected  by  the  Council  medal   by 
of  that  Society  Jis  the  recipient  thereof  may  be  adopted  Society, 
and  continued   by  the   Council,   and   the   Council   in  its 
discretion  may  for  such  purpose  apply  the  funds  of  the 
Society,  subject  to  the  following  conditions  (that  is  to 
say)  :  — 

(a)  The  medal  shall  be  called  "  the  Medal  of  the 
Society  of  Chemical  Industry,"  and  shall  not 
be  awarded  more  frequently  than  once  in  every 
two  years. 
(6)  The  recipient  of  the  medal  shall  be  a  person  who,  in 
the  opinion  of  the  Council,  has  rendered  conspicuous 
service  to  Applied  Chemistry  by  research,  discovery, 
invention,  or  improvements  in  processes,  or  to 
the  Society  in  furtherance  of  its  objects,  and  may 
or  may  not  be  a  Member,  and  may  be  of  any 
nationality. 

(c)  More  than  one  medal  shall  not  be  awarded  in  any 

year. 

(d)  The   presentation  of  the  medal  shall  be  made  to 

the   recipient  either   in   person   or   proxy   at   the 

Annual  General  Meeting  for  that  year  in  which 

the  Council  decides  to  award  the  medal,  and  the 

name    of   the    recipient    and    the   said   service    in 

respect  of  which    the   medal   is   awarded  shall   be 

notified   to    the    Members    in   the   notice   of  such 

General   Meeting. 

And  the  proposal  to  award  a  medal  shall  be  considered 

at  any  meeting  of  the  Council  held  after  previous  notice 

of  such  proposal,  at  which  not  less  than  twelve  Members 

thereof  are  present  and  vote,  and  a  resolution  to  so  award 

shall  not  be  passed  unless  three-fourths  of  the  said  Members 

vote  in  favour  of  the  resolution,  but  if  so  pas-sed  at  the 

same  or    another    meeting,   and    in    the    same    manner, 

the  Council  shall  coasider  and  decide  upon  the  recipient, 

but  the   name   of  a  recipient    shall    not    be    mentioned 

in  the  notice  of  any  meeting  as  aforesaid. 

(74.)  Every  paper,  map,  plan,  drawing,  or  model  library, 
presented  to  the  Society  shall  become  the  property  of 
the  Societv,  except  the  presentor  thereof  shall  stipulate 
to  the  contrary  at  the  time  of  jjresentation,  and  all  such, 
together  with  all  publications  prc-entcd  to  or  purchuoed 
by  the  Society,  and  a  set  of  bound  copies  of  all  Issues 
of  the  Journal  and  indices  thereof  pul»lL-<lu'd  by  the 
Society  of  1881,  or  the  Society,  shall  be  kept  upon  the 
l)remLses  of  the  Society  for  the  u.se  of  the  Members  in 
charge  of  a  Librarian  or  other  person  appointed  by  tlie 
Council,  and  shall  not  be  removed  from  such  premises 
or  kept  elsewhere  excej)!  upon  the  authority  of  the 
Council. 

(75.)  The  Council  may,  with  the  consent  of  a  General  Peationi. 
Meeting,    make    such    provision    for    pensioning    retired 
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officers  and  servants  receivinc  remuneration  in  respect 
of  their  several  oftices  and  services  as  to  the  Council 
may  seem  just. 

(7t\)  The  Regbter  and  all  Minute  and  Account  books, 
or  other  hooks"  dealinj:  with  or  recordinsr  the  conduct 
of  the  bu<iness  of  theSooiety.  except  the  business  trans- 
acted bv  a  Local  Section,  shall  be  kejit  ujon  the  premises 
of  the  J^ocietv  in  the  custody  of  the  Secretary  or  other 
person  ap{Knnted  by  the  Council  for  that  purpose,  and 
shall  not  be  removed  from  the  said  premises  or  kept  else- 
where except  by  the  authority  of  the  Council. 

(77.)  The  Charter  and  all  deeds,  securities,  and  other 
documents  of  title  shall  be  deposited  for  safe  keeping 
wifh  the  bankers  of  the  Society,  who  shall,  whenever 
required,  produce  them  for  purposes  of  inspection  and 
verification  to  the  .Auditor,  or  any  two  or  more  of  the 
Trustees,  but  none  of  them  shall  be  removed  from  the 
custodv  or  possession  of  such  bankers  except  upon  an 
order  in  wTitinir  stating   the   name  and  address  of  the 

Crson  to  whom  they  may  be  delivered,  signed  by  not 
»  than  two  of  the  Trustees,  and  countersigned  by  the 
Secretary. 

(78.)  The  Common  Seal  of  the  Society  shall  be  kept  in 
such  custody  a«  the  Council  may  for  the  time  being 
determine,  and  such  Seal  shall  not  be  affixed  to  any 
document  or  instrument  except  by  order  of  the  Council, 
and  in  the  presence  of  two  Members  thereof,  and  every 
such  document  or  instrument  when  sealed  shall  be 
signed  by  the  two  Members  of  the  Council  in  whose 
pre^nce "  the  Seal  was  afiixed,  and  countersigned  by 
the  Secretarj'. 

(79.)  All  Members  of  the  Council,  the  Auditor,  Secretary, 
Editor,  and  other  officers  shall  be  indenmified  by  the 
Society  in  respect  of  all  losses  and  proper  expenses  incurred 
by  them  in  or  about  the  discharge  of  their  respective 
duties*,  except  such  as  may  arise  from  their  own  respective 
wilful  default,  and  none  of  them  shall  be  liable  for  any 
other  ilember  of  the  Council,  Auditor,  Secretary,  Editor, 
or  other  ofhcer,  or  for  joining  in  any  receipt  or  document, 
or  for  any  act  of  conformity,  and  for  any  loss  or  expense 
caused  to  the  Societv  except  in  the  case  of  the  like 
default. 

(80.)  A  new  By-law,  or  the  alteration,  suspension, 
or  repeal  of  any  existing  By-law.  may  be  proposed  at  any 
time  by  the  Council,  and  shall  be  proposed  by  them 
after  receipt  of  a  requL-iition  so  to  do  signed  by  at  least 
fifty  Members.  The  proposal  made  shall  in  all  cases  be 
set  forth  in  the  notice  of  the  meeting  at  which  it  is  to 
be  considered  and  decided. 

THE  SCHEDULE  mentioned  in   thes?  By-laws. 


I 


FORM    A. 


The 

SOaETY    OF    CHEMICAL    INDUSTRY. 

Foonded    1881.     Incorporated   by    Royal    Charter    1907. 

Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.'W. 

V.'     ••       -  -'■      jned  Members  of  the  Society  of  Chemical 
In':  ro[»o^c 

(Ca- .       in  full) 

■■  a  nt  and  proper  jjcrhon  to  become  a  Member  of  the 

Society  of  Cbemi<al  indu»trj-. 

For  Namen  only  of    { 

MemVjer^    re  om-  J 

'mending  the  Can-   | 

didale.  \ 

.And    I     •^-      -  '1    Candidate    for    Membership,    hereby 
agT»^    t  'd,    I    will    U-    bound    by   the   Churt<;r 

anrl  y.:  Uy  any  Regulations  made  thereunder 

and  will  fortber  the  objecta  of  the  Society. 


(Signature  of  Candidate) . 

Address  to  which  the 
Candidate  wishes  the 
Society's  Publications 
to  be  sent,  and  which 
is  to  be  entered  in  the 
Society's    Register. 

Profession  or  Business , 
Occupation . 


Date 


Extract  from  By-laws  relating  to  Members. 
Rules  6,  9,  10,  12,  and  14. 

FORM    B. 


SOCIETY    OF    CHEMICAL    INDUSTRY. 


.19 


We,  the  undersigned  Members  of  the  Society,  do  hereby 

nominate   

of    

in  the  County  of as    a    can- 
didate for  election  as  a  Member  of  Council  of  the  Societv. 


(Signed) 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


10 

11 

12 

13 

14 

15 

and  I  the  said am   willing   to   stand 

for  election,  and  if  elected  will  endeavour  to  attend  the 
Council  Meetings  and  do  all  in  my  power  to  promote  the 
welfare  of  the  Society. 
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12  names. 

Vice-Presidents. 
4  nominations. 

Ordinary 

Members  of 

Council. 

1 2  names. 

Ordinary 

Members  of 

Council. 

Nominations 

by  Members 

Notice. — The  names  in  italics  in  the  first  column  are 
those  of  retiring  Members.  The  names  in  the  second 
column  are  those  of  Members  nominated  to  fill  the 
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Wm.  H.  Nichols.  M.S.,  LL.D.,  D.Sc,  25,  Broad    Street, 

New  York  City,  U.S.A. 
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Dr.  J.  T.  Dunn,  10,  Dean  Street,  Newcastle-on-Tyne. 

Oscar  Guttmann,  12,  Mark  Lane,  London,  E.C. 
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London,  S.W. 
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A.  R.  Ling,  Hazeldene,  Kingston  Road,  New  Maiden. 
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Canadian  : 
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Secretary  .  . 

Liverpool  : 
Chairman  .  . 

Secretary  . . 


Prof.  Percy  F.  Frankland,  F.R.S.,  The 
University,   Birmingliam. 

F.  R.  O'Shaughnessy,  Tyburn,  near  Bir- 
mingham. 

Prof.    W.    H.    Kllis,    School   of   Practical 

Science,  Toronto,  Canada. 
Aif.    Burton,    44,    York   Street,    Toronto, 

( 'anada. 

Dr.  Jas.  T.  Conroy,  Adirondack,  Grassen- 
dale Park  near  Liverpool. 
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R.   J.   Friswell,   43,   Great  Tower  Street, 

London,  E.C. 
Julian     L.      Baker,     Stainesbury     Holt, 

Kingston  Road,  Staines. 

Dr.  G.  H.  Jiailey,  Marple  Cottage,  Marple, 
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Julius     Hiibner,     Ash 
Hulme,  Cheshire. 


Villa,      Cheadle 


Prof.  H.  Louis,  Armstrong  College,  New- 
castle-on-Tyne. 

Dr.  F.  C.  Garrett,  Armstrong  College,  New- 
castle-on-Tyne. 

Henry  Howard,  Dymoke  Street,  Brook- 
line,  Mass.,  U.S.A. 

Alan  A.  ClaHin,  Box  1189,  Boston,  Mass., 
U.S.A. 

George  C.  Stone,  New  Jersey  Zinc  Co., 
71,  Broadway,  New  York  City,  U.S.A. 

Dr.  H.  Schweitzer,  128,  Duanc  Street,  New 
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Co.,  Nottingham. 
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House,   Elizabeth  Bay,  Sydney. 
Secretary  . .   T.    U.    Walton,    Colonial   Sugar   Refining 
Co.,  O'Connell  Street,  Sydney. 
Yorkshire  : 
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Secretary 


K.      W.      Bran.son,      Wynneholme,      Fur 
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Samuel  Hall,  East  London  Soap  Works,  Bow,  E. 
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(Telegraphic  address  : — 59,  Palatable,  London. 
Tek'iiliono  No.  715,  Victoria.) 

Editor. 

Watson  Smith,  34,  Upper  Park  KoaJ,  Havumtuck  HiU, 
Loudon.  N.W. 
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Acker.  Chas.'  E.,  105,  Gluck  Building,  Niagara  Falls, 
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1897.  Adams.  Thos.  H.,  Endon  Villa,  Victoria  Avenue, 
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1905.  Adams,    William     \V.,    Norwood,    Mass.,    U.S.A., 

Leather  Works  Manager. 
1896.  Adain.~oii.    <;.    P.,    c/o   The    Baker   and    Adamson 

Chemical    Co.,    Easton,    Pa.,    U.S.A.,    Manufac- 
turing Chemist. 
1891.  Adcock.   S.    R.,   St.    Helens   Smelting   Co.,     Atlas 

Court.     St.     Helena,     Lancashire,      Analytical 

Chemist. 

1901.  Addison,  Leonard,  c/o  Messrs.  Burt,  Boulton,  and 

Haywood,  Selzaete,  Belgium,  Chemist. 
18M.  Adgste,  M.,  Naugatuck,  Conn.,  U.S.A.,  Chemist. 
1808.  Adiassewich,  Alex.  V.,  14,  Addison  Park  Mansions, 

Kensington,  W.,  Oil  Engineer. 
1896.  Adler,    Dr.    l^on   N.,    Adler   Colour  and   Chemical 

Workfl.    100,    William   Street,    New   York   City, 

U.S.A.,  Manufacturing  Chemist. 
1907.  Adley,  (Jeo.  S.,  Storer's  Wharf,  Poplar,  London,  E., 

Vami«h  Manufacturer. 
1888.  Adrianco,  Dr.  John  S.,  The  Union  League  Club,  New 

York  City.  U.S.A.,  Analytical  Chemist. 
ISVJ.  .\drot,  Ix-on,  Wwjdside.  lyjng  Island,  N.Y.,  U.S.A., 

Chemist. 
1880.   Aitk«Ti,    J.    B.,    Gerard's    Fold    Chemical    Works, 

Widnes,  Chemical  Manufacturer. 
1884.  Akitt,    Thne.,    Mijnbouw    MaatAchappij    Katahoen, 

Lebong    Soelit,  Benkoelen,  Sumatra,  Chemist. 
1883.  Albright,    G     S.,    Bromeaberrow    Place,    Ledbury, 

ChFiiiical  Manufacturer. 
f).M.    Albright,  W.   A.,  29,   Fredf-rick  Road,   Edgbaston, 

Birminiiih.'im,  Chemical  Manufacturer. 
190rt.   Alf-fK-k.   Frank    H..    9,  Broad  Street    Corner,   Bir- 
mingham, AnalvBt. 
1891.  Alc*»ck,   Jno.    W.,' Central    Brewery,    Mott   Street, 

birtniafihnui,  Maltst'T  and  Brewer. 

1902.  Aldrn,    Fndfrick,    342.   22nd    Avenue,   Milwaukee, 

Wis..   I:.S..\..  n.cmiMt. 
18M.  Alden,   John,    Ch<  rnical    I^aboratory,    Pacific    Mills, 

Lawrence,  MaM..  U.S.A.,  Chemiitt. 
190tt.  Alder,  H.  W.,  18,  Holyhead  Road,  Coventry,  Works 
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'■.,  c/o  Franklin  H.  Kalbfieiwch  Co., 

I.,  U.S. .A.,  .Mf.-f  lianical   F'nginfcr. 

1  wn  John.  .^3,  Alpha  Koa/1.  Wf^t  Ferry 

Hoa^J,   Millwdll,   E..    Workn  Sub-.Manager. 

1906.  AleoD,  .Vrm'ii  I'.,  372/4,  Atlantic  Avonue,  Boston, 

IUm.,  U.S.A..  I;vmtufl  and  Chemical  .Merchant. 

1899.  AlesaodcT.    I).    Bonil    W.,    I02r».    J>at.e   Street,    Los 

Angeica,  (Jal.,  U.S.A..  Chemint. 

1900.  Alexander,  .Jerome,   c/o   National   Gum   and   .Mica 

Co..  rMr-r.lO.  WeBt  4.''>th  Street.  New  York  City, 

-    -t-'.M. A.,  Chemiflt. 

ISO.  AlftMiHier,  W.  T.,  Cromnock,  Ecclc«,  Mnnchmbr. 
I>f7M]ler. 


1906.  Allan,  David,  c/o  Price's  Patent  Candle  Co.,  Ltd., 
Belmont  Works,  Battersea,  S.W.,  Chemist. 

1891.  Allan,  F.  H.  Tielke,  Portobello  House,  Wakefield, 
Analytical  Chemist. 

1898.  Allan,  John,  55,  Northen  Grove,  West  Didsbury, 
near  Manchester,  Chemist. 

1902.  Allbright,     Wm.     B.,     5139,     Lexington     Avenue, 

Chicago,  III.,  U.S.A.,  Chemical  Engineer. 
O.M.    Alldred,  C.  H.,  8,  St.  Margaret's  Road,  Plumstead 
Common,  Kent,  Analytical  Chemist. 

1898.  Alleman,  Dr.  Gellert,  Swartlimore  College,  Swarth- 

more.  Pa.,  U.S.A.,   Professor  of  Chemistry. 

1903.  Allen,  Chas.  A.,  95,  Manor  Road,  Darwen.  Lanca- 

shire, Chemist. 

1902.  Allen,  Chas.  D.,  jun.,  541,  6th  Street,  Brooklyn, 
N.Y.,  U.S.A.,  Chemist. 

O.M.  Allen,  J.,  164,  Upper  North  Street,  Poplar,  E., 
Manufacturing  Chemist. 

1901.  Allen,  R.  F.,  1241,  South  47th  Street,  Philadelphia, 
Pa.,  U.S.A.,  Chemist. 

1889.  Allen,  R.  L.,  Hillside,  and  (Journals)  c/o  Brunner, 
Mond  &  Co.,  Ltd.,  Saudbach,  Cheshire,  Ana- 
lytical Chemist. 

1904.  Allen,    Thos.    E.,    c/o    American    Aristotype    Co., 

Jamestown,  N.Y.,  U.S.A.,  Chemist. 

1900.  Allen,  Wilfrid  T.,  Allington,  Bexley,  Kent,  Director. 
1893.  Allerton,  Rt.  Hon.  Lord,  F.R.S.  (Journals),  Allerton 

Hall,  near  Leeds  ;    and  c/o  W.  L.  Jackson  and 
Sons,  Ltd.,  Buslingthorpe,  Leeds,  Tanner. 
O.M.    Allhusen,  A.,  Gateshead-on-Tyne,  Chemical    Manu- 
facturer. 

1886.  Allibon,    G.   H.,    35,    Eglantine    Avenue,    Belfast, 

Ireland,  Chemical  Works  Manager. 

1887.  Alhott,  J.   B.,   Messrs.   Manlove,   AUiott,   and   Co., 

Ltd.,  Nottingham,  Mechanical  Engineer. 
1895.  Allison,   Wm.   0.,   100,   WiUiam  Street,  New  York, 
City,  U.S.A.,  Publisher  of  "  Oil,  Paint  and  Drug 
Reporter." 

1905.  AUpass,  Jas  ,  c/o  The  Clayton  Aniline  Co.,  Ltd., 

Clayton,  Manchester,  Secretary. 

1904.  Alpers,  Wm.  C,  Broadway  and  31st  Street,  New 
York  City,  U.S.A.,  Manufacturing  Chemist. 

1889.  Alpiar,  Agop,  Smyrna,  Asia  Minor,  Morphia  Manu- 
facturer. 

1899.  Alsop,  Wm.  K.,  137,  Grove  Street,  Stamford,  Conn., 

U.S.A.,  (/hemist. 

1901.  Alston,  Robt.  A.,  c/o  Glencairn  Main  Reef  G.  M.  Co., 

P.O.    Box    191,    Gcrmiston,    Transvaal,    Mining 
Engineer. 

1904.  Alton,   W.   Lester,   11,   Briar  Walk,   Putney..  S.W., 
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1898.  Ambler,  Chas.  Taaffc,  Dharhara  Station,  E.  I.  Ry., 
Bengal,  India,  Mine  Owner  and  Contractor. 

1905.  Amory,  L.  H.,  c/o  Messrs.  J.  Heatlicoat  and  Co., 

Tiverton,   Devon,   Lace  Manufacturer. 

1900.  AndtiHon,    Jas.    W.,    The    Paddock,    Hailing,    near 

RochcrsU-r,   Kent,  Analytical  Chemist. 

1889.  Anderson,  Robt.  T.  R.,  42,  Ro.slea  Drive,  Dennis- 
toun,  Glasgow,  Technical  ClieniiHt. 

1894.  Anderson,  Dr  W.  Canick,  7,  Scott  Street,  Garnet 
Hill,  (;!la.sgow.  Consulting  Chemist  and  Metal- 
lurgist. 

O..M.  An(l(:rtf)n,  (i.  H.,  Ilowendyke,  Howden,  Yorks, 
Chemical   Manufacturer. 

1905.  Andrcflc,  Dr.  E.  P.,  Crcatalta,  Champion  Hill, 
London,  S.K.,  Chemist. 
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1889.  Andrews,  C.  W.,  c/o  The  John  Crerar  Library, 
Wabash  Avenue  and  Washington  Street,  Chicago, 
111.,  U.S.A.,  Librarian. 
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U.S.A.,  Colour  Manufacturer. 
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1900.  Appleyard,  Geo.  H.,  c/o  British  Oil  and  Cake  Mills, 
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1905.  Appleyard,    Jas.    R.,    Royal    Technical    Institute, 

Salford,  Lecturer. 

1904.  Appleyard,  Percy,  Albany,  West  AustraUa,  Chemist. 

1903.  Arbogast,  Ralph,  c/o  Edison  Storage  Battery  Co., 

Silver  Lake,  N.J.,  U.S.A.,  Chemist. 

1901.  Archbold,   Dr.  Geo.,  c/o  J.   D.    Conover  Co.,  101, 
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Manchester,  Manager  of  Chemical  Works. 
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1899.  Arnott,  G.    W.     Campbell,     114,    Victoria    Street, 
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George  Street,  Glasgow,  Professor  of  Chemistry. 
1902.  Henderson,  Prof.  Jas.  A.  Russell.  Chihli  Provincial 

College,    Paotingfu,    North    China,    Professor    of 

Chemistry  and  Physics. 

1900.  Henderson,    J.    Brownlie,    Government    Analyst's 

Oflfice,       Brisbane,      Queensland,      Government 
Analy.st. 

1902.  Henderson,    J.     C.     A.,     120,     Bishopsgate    Street 

Within,   London.   E.C. 
1894.  Henderson,  Jos.,  Thornaby  Ironworks,  Thornaby- 

on-Tees,   Metallurgical  Chemist. 
1894.  Henderson.  Norman  M.,  Broxburn  Lodge,  Broxburn, 

N.B.,  Oil  Works  Manager. 
190G.  Henderson,  Thos.,  14,  Dey  Street,  New  York  City, 

U.S.A.,    Manufacturing  Chemist. 
O.M.    Henderson,   W.   F.,  Moorfield,  Claremont  Gardens. 

Newcastle-on-Tyne. 

1893.  Hendrick,     Jas.,     Marischal     College,     Aberdeen, 

Lecturer  on  Agricultural  Chemistry. 
1906.  Henius,  Dr.  Max,  327,  Fullerton  Avenue,  Chicago, 
III..  U.S.A.,  Secretary,  Brewers'  School. 

1904.  Henley,  F.  R.,  9,  Beaufort  Gardens,  London,  S.W., 

Brewer's  Chemist. 
1889.  Hennin,     Alphonse,      Portoferraio,     Elba,      Italy, 
Metallurgical  Chemist. 

1905.  Henning,  Albert,  92,   Harrow  Road,  Leytonstone, 

N.E.,  Chemical  Manufacturer. 

1906.  Henning,  C.  I.  B..  P.O.  Box  42,  Santa  Cruz,  Cal., 

U.S.A..  Chemist. 

1894.  Henshaw,  Sam.,  Glenthorne,  Wolstanton,  Stoke-on- 

Trent,  Chemical  Works  Manager. 
1894.  Hepburn,   J.    G.,    Priory   Works,    Dartford,    Kent, 

Leather  Manufacturer. 
1906.  Herig,   Harry  W.,   35,   Rose  Avenue,  Jersey  City, 

N.J..  U.S.A.,  Chemist. 
1891.  Heriot,    T.    H.    P.,    37,    Church    Crescent,    Muswell 

Hill,  N.,  Analytical  Chemist. 
O.M.    Herman,  W.  I).,  Holm  Lea.  Rainhill,  Lancashire, 

Glass  Works  Chemist. 
O.M.    Heron,  John.  110,  Fenchurch  Street,  London,  E.G., 

Brewing  Chemist. 

1903.  Herreshoff,  J.   B.   F.,  40,   West  69th  Street,   New 

York  City,  U.S.A.,  Chemical  Engineer. 

1899.  Herrick,  Rufus  F.,  16,  Herrick  Street,  Winchester, 

Mass.,  U.S.A.,  Chemist. 
1887.  Herriot,    Wm.     Scott,     Ravenswood,    Partickhill, 

Glasgow,  Mechanical  Engineer. 
O.M.    Herrmann,  R.  W.,  59,  Mark  Lane,  London,  E.C, 

Chemical  Merchant. 
1891.  Hersam,     Ernest     A.,     University     of     California, 

Berkeley,    Cal.,    U.S.A.,    Assistant    Professor   of 

Metallurgy. 
O.M.    Herschel,  Prof.  A.  S.,  F.R.S.,  Observatory  House, 

Slough,  Bucks.,  Hon.  Professor  of  Experimental 

Physics. 
1898.  Hersey,  Milton  L.,  P.O.  Box  554,  Montreal,  Canada, 

Consulting  Chemist. 

1901.  Hershey,  Aldus  N.,  c/o  Sharpe  and  Dohme,  Balti- 

more. Md.,  U.S.A.,  Chemist. 
1903.  Herstein.  Dr.  Bernard,  9a,  Trask  Avenue,  Bayonne, 

N.J.,  U.S.A.,  Technical  Chemist. 
.1906.  Herty,   Prof.   Chas.   H.,   Uuiversitv  of  N.   Carolina, 

Chapel  Hill,  N.C.,  U.S.A..  Profe.s.sor  of  Chemistry. 
1906.  Herz,  Dr.  Albert,  Rosemount,  Hippcrholm,  Halifax, 

Yorks,  Chemist. 
1898.  Heslop,    Oliver,    Fernsholme,    Proscot    Road,     St. 

Helens,   Lanes.,   Analytical   Chemist. 
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Hess.  Dr.  Adolph,  Kirkstall  Road,  Leeds,  Chemical 

Manufacturer. 
Hess,  H.  W.,  c/o  Libbey  Glass  Co.,  Toledo,  Ohio, 

U.S.A.,    Chemist. 
Hesse,  Dr.   Bcrnhard  C,  90.  William  Street,  New 

York  City.  U.S.A..  Chemist. 
Hetherington,  Dr.  Albert  E.,  Ammonia  Soda  Works, 

Fleetwood,  Lancashire,  Analytical  Chemist. 
Heurich,  Christian,  1.'107,  New  "Hampshire  Avenue 

N.W.,  Washington,  D.C..  U.S.A.,  Brewer. 
Hewitt,  A.  H.,  The  Green  Island  Cement  Co.,  Ltd., 

Hong    Kong,    China,     and     (Journals)     Spring 

Vale,  near  Gurnard,  Isle  of  Wight,  Engineer. 
Hewitt,  Dr.  D.  B.,  Oakleigh,  Northwich,  Cheshire, 

Alkali  Manufacturer. 
Hewitt,   H.   R.,  329,   Bradford  Road,   Manchester, 

Chemical  Works  Manager. 
Hewict,   Dr.   J.    Theo.,   7,  The    Avenue,   Surbiton, 

Ix'cturer. 
Hewlett,  John  C,  40-42.  Charlotte  Street,  Great 

Eastern    Street,    London,    E.C,    Manufacturing 

Chemist. 
Hey.  Harry,  2,  Ash  Terrace,  Savile  Town,  Dewsburv. 

Dyer.  ^' 

Heymann,    Dr.    Fritz,    (Journals)    temporary,    53, 

Dorotheenstr.,   BerHn,  N.W.  ;   and    7,   ELsworthy 

Terrace,  Hampstead,  N.W.,  Analytical  Chemist. 
Heys.    Charles    H..    124.    Yongo    Street,    Toronto, 

Canada,  Consulting  Chemi.st. 
Heys,  W.  E.,  Llanberis,  Biishey  Hall  Road,  Watford, 

Consulting  Engineer. 
Hey  wood,    J.    H.,    231,    Drake    Street,    Rochdale, 

Technical  Chemist. 
Hibbard,  Paul  L.,  2657,  Nortli  42nd  Court,  Chicago, 

111.,  U.S.A.,  Starch  Chemist. 
Hibbert,  John  C.  6,  Victoria  Road,  West  Bridgford, 

Nottingham,  Chemist. 
Hi  by.  Dr.  Walter,  4,  Southampton  Row,  London, 

W.C,  Chemical  Engineer. 
Hicking,  W.  Norton,  Queen's  Road  Works,  Notting- 
ham.  Lace   Dresser. 
Hickman.  T.  Moore,  Holmdale,  Penn  Road.  Wolver- 
hampton, Analyst. 
Hicks,     Edwin     F.,     4837,     Fairmount     Avenue, 

Philadelphia,  Pa.,  U.S.A.,  Analytical  Chemist. 
Hicks,  Jaa.  A.,  c/o  Dr.  B.  Redwood,  4,  Bishopsgate 

Street  Within,  London,  E.C,  Analytical  Chemist. 
Higgin,  W.  H.,  Hollywood,  Lostock,  near  Bolton- 

le-Moors,  Chemical  Manufacturer. 
Higgins,  C  L,  79,  Bedford  Street  South,  Liverpool, 

Manufacturing  Chemist. 
Higgins,  Eric,  5,  Oak  Terrace,  Beech  Street,  Liver- 
pool, E.,  Chemist. 
Higgins,  John  M.,  39,  Queen  Street.  Melbourne,  Vic, 

Australia,  Consulting  Metallurgist. 
Highley,    Arnold,   26.    Parkfield   Avenue,    Bradford 

Moor,   Bradford.  Chemist. 
Hildi-brnnd,     Charles    C,     Costello,     Pn.,     U.S.A., 

Chemist. 
Hill,  Chas.  Alex.,  64,  Park  Street.  Southwark.  S.E., 

Chemist. 
Hill,  George,  Barton-on-Humber,  Chemical  Worka 

Manager. 
Hill,  Dr.   Herbert  M.,  University  of  Buffalo,  N.Y.. 

U.S.A.,  Professor  of  Chemistry  and  Toxicology. 
Hill.    J.    K..    13.    Osborne    Place.    Copland    Road. 

Govan.  near  Gla.sgow,  .Manufacturing  Chemist. 
Hill,    Sydney,     Ea.stholii»o,    I'rince's    Avenue,    and 

(Journals)    (o    Blundell,    Spencc    &.    Co.,    Ltd., 

Hull.  Annlvtical   Chemist. 
Hill.  W.  Basil,  James  Street  Leather  Worki.  York. 

Tanner. 
Hill,    Wm.    ('•.    H.,    jun.,    American    Rubber    Co., 

Caml)ri<lgci>ort,  Mn.s.t.,  U.S. .A.,  Choruint. 
Hill-Jones,    Thos..    Invicta    .Milln.    Bow    Common 

Lane,   London,   E.,  Manufacturing  ChemiHt. 
Hills.  C.  H..  Anglesea  Copj)cr  Works,  Low  Walker, 

Newcaatle-on-Tyne,   Copper  .Smelter. 
Hills,  Harold  F.,  Commercial  Ga«  Workn,  Stepnej, 

I<ondon,  £.,  Analytical  Chemist. 
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OllL   ffilb,  W..  226,  Oxford  Street,  London,  W.,  Pharma- 

c«utic«l  Chemist. 

1885.  Hilton,  Edpar  G.,  17.  Howanl  Drive,  Grasaendale, 

Liverpool,  Varnish  and  Paint  Manufacturer. 
1899.  Hinchloy,  J.  W..  15.  Fawcett  Street,  London,  S.W., 

Choniioal  Engineer. 
1906.  Hinckley.    Eveivtt    H.,   Saylesvillo,    K.L,   U.S.A., 

Foreman. 

1904.  Hinckley.  J.  F..  c/o  Jones  Bros.,  Pearl  and  Water 

Streets,  Brooklyn,  N.Y.,  U.S.A..  Chemical 
Engineer. 

1905.  Hind.    H.    Lloyd,    55.    Stanton    Road,    Burton-on- 

Trent.  Analytical  Chemist. 
0  M.    Hindle.  J.  H..  8.  Cobham  Street,  Accrington,  Dye- 
works  Manager. 

1899.  Hinks.    Percy   J..    Danger   Building   Dept..    Royal 

Laboratory,  Woolwich  Arsenal.  S.E..  Chemist. 
1S9I.   HininAn.  IVrtram  C.  4S,  Sydenham  Hill,  Sydenham, 

S.E.,  .Metallurgical  Chemist. 
1892.  Hinshelwood.  Thos.,  Glasgow  Oil  and  Paint  Works, 

Glenpark  Street.  Glasgow.  Oil  Refiner. 

1905.  Hioms,  A.  H..  Caerleon.  Chester  Road,  Erdington, 

near  Birmingham,  Science  Teacher. 

1900.  Hirsh.  Joe.  E..  1'245,  85th  Street,  Brooklyn,  N.Y., 

U.S.A..  Chemist. 

1903.  Hirshfield,  E..  c/o  United  Chemical  Co..  52,  Broad- 

way. New  York  City.  U.S.A.,  Chemist. 

1896.  Hirst,  H.  Reginald,  Bank  House,  Staincliffe,  Batley, 

Yorks.,   Works  Chemist. 

1886.  Hislop.    Geo.    R..    (Journals)    Gas    Works,    (com- 

munications) Greenhill  House,  Underwood  Road, 
Paisley,  N.B.,  Gas  Engineer  and  Manager. 

1900.  Hobbs,  Ale.x.  F.,  c/o  The  United  States  Finishing 
Co..  Box  A,  North  Station,  Providence,  R.I., 
U.S..\..  Printworks  Superintendent. 

1900.  Hobbe,  Dr.  Perry  L.,  Western  Reserve  Medical 
College,  Geveland,  Ohio,  U.S.A.,  Professor  of 
Chemistry. 

1906.  Hobebaum,  Isaac  B.,  79,  Claremont  Road,  Forest 

Gate,   E.,  Analytical  Chemist. 
1906.  Hobson,  Alfred,  Dantzic  Brewery,  Imperial  Street, 
Regent  Street,  Leeds,  Brewer  and  Wine  Manu- 
facturer. 

1904.  Hoclistetter,    Henry,    Ault   and   Wiborg   Co.,    Cin- 

cinnati. Ohio,  U.S.A.,  Chemist. 

1804.  Hodge,  Andrew,  Dalmonach  Works,  Bonhill, 
Dumbartonshire,  Printworks  Cliemist. 

1890.  Hodgea,  Harry  B..  Long  Island  Railroad  Co., 
Long  Island  City,  N.Y.,  U.S.A.,  Chemical 
Engineer. 

O  M.  HfKljrkinwn.  Dr.  W.  R.,  18,  Glenlufce  Road,  Black- 
heath,  S.E.,  Profe.asor  of  Chemistry. 

O.M.  Hodgson.  Chris.,  33,  Oakdale  Road,  Nether  Edge, 
.Sheffield,  .Metallurgical  Chemist. 

1897.  Hodgson.    .Matthew,    Ardmore,    Wickiow,    Ireland, 

Technical  Chemist. 
1906.  Hodgvjn,  T.  R..  -2.3,  Aberdeen  Road.  HighbMry,  N. 
1890.  Hodgson.  Wm.,  66,  Deansgate,  Manchester,  Oil  and 

Colour  Broker. 
1908.  Hoffmann,  W.  F..  23,  Division  Place,  Newark,  N.J., 

U.S. .A.,  Chemical  Merchant. 
I90flt  Hogarth.  Julius  W.,  37.  Annandale  Street,  Sydney, 

N..S.W.,  .Australia,  Df^monstrator  of  Chemistry. 
188(L  Hogben.  W..  9,  I>uddingHton  Crescent,  Portobeilo, 

Erlinburgh,  Tljeriiist. 
O.M.    HoM.  T.  W.,  c/o  Jf.hn  .Spencer  and  Sons,  Newburn 

.Steelworks,      Ncwca«tle-on-Tyne,      Metallurgical 

Chemist. 
1906.  Holcroft,  HarokJ.  Parkdale,  Wolverhampton,  Iron- 
founder. 

1903.  Holde,     Dr.     D.,     Konigl.      Materialpriifnngsamt, 

(iTomtrr  y:  L.,_/.  ly.    ^y ^  Germany,  Principal. 
1H99.   Holdfn,   A-  r./„    Hardmari   and    Holden, 

Ltd.,  .Ml.  _•.  .Manchester,  Chemist. 

I»ri3.   Holden.   G.    fc..    ^.'J.    Dumford    Street,    Middieton, 

near  Manchenter.  Works  Chemist. 
IVl7.  Holden,  G.  H..  .Manrhf^t/r  Oxide  Co.,  Ltd.,  Canal 

•Street,  Milf«  Hatting.  Manchc«tcr,  Chemist. 

1904.  Holden,    Norman    N.,  c/o    Hardman   and    Holden, 

Ltd..  Colliery  Ivinc,  Clayton,  Manchester,  Manu- 
factoring  Chemist. 


1902.  Holdsworth,  Ernest  T.,  10,  Merton  Road,  Bradford, 
Dyer. 

1004.  Holgate,  Arthur,  c/o  Wm.  Holgate  and  Sons,  Ltd., 
Earl  Street,  Liverpool,  Corn  Miller. 

1885.  Holgate,  T.  E.,  173,  HoUins  Grove,  Darwen,  Lan- 
cashire, Metallurgist. 

1884.  Holgate,  Thos.,  5,  Victoria  Street,  Westminster, 
S.W..  Gas  Engineer. 

O.M.  Holland,  Pliilip,  22,  Taviton  Street,  Gordon  Square, 
London,  W.C,  Analytical  Chemist. 

1892.  Holland,  PhiUp  H.,  54(5,  Sherbrooke  Street  West, 
Montreal,  Canada,  Merchant. 

1901.  Hollick,  Herbert,  c/o  General  Chemical  Co.,  Camden, 

N.J.,  U.S.A.,  Works  Manager. 

1902.  Holliday,  Lionel  B.,  Lunnclough  Hall,  Huddersfield, 

Chemical  Manufacturer. 
1S9G.  Hollings,    J.    Spencer,    Vrondeg,    near    Wrexham, 
North  Wales,  Works  Manager. 

1903.  Hollinshead,  Peter,  19.  The  Hollow  Way,  Runcorn, 

Cheshire,  Chemist. 
1900.  Hollinshead,    Dr.    W.    K,    Vanderbilt    University, 
Nashville,  Tenn.,  U.S.A.,  Teacher  of  Chemistry. 

1904.  Holloway,  E.  G.,  c/o  Jas.  S.  Kirk  and  Co.,  Chicago, 

III.,  U.S.A.,  Chemist. 
1890.  Holloway,  G.   T.,   57-58,   Chancery  Lane,  London, 

W.C,  Analytical  and  Consulting  Chemist. 
1900.  Hollway,  Jno.,   6,   Highbury  Grange,   London,  N., 

and  (Journals)  c/o  Wm.  Galbraith,  97,  William 

Street,  Sheffield,  Mine  Owner. 
1883.  Holmes,   Ellwood,   Wyncote,  Jesmond   Park  East, 

Newcastle-on-Tyne,  Colour  Manufacturer. 
O.M.    Holmes,     F.     G.,     Northcroft,     Tewitwell     Road, 

Harrogate,  Yorks.,  Technical  Chemist. 
1907.  Holmes,  Wm.  E.,  Trent  Bridge  Leather  Works,  and 

(Journals)    31,  George    Road,   West    Bridgford, 

Nottingham,  Chemist. 
1900.  Holthouse,    Harold   B.,    12,    Melton   Grove,    West 

Bridgford,  Notts.,  Chemist. 
1902.  Hoi  ton,    Alf.    L.,    Chemical    Dept.,    Gas    Works, 

Bradford  Road,  Manchester,  Chemist. 

1892,  Helton,  E.  C,  601,  Canal  Road,  S.W.,  Cleveland, 

Ohio,  U.S.A.,  Chemist. 

1893.  Holzapfel,  Max,  Milburn  House,  Newcastle- on-Tjue, 

Manufacturer. 

1893.  Homfray,    D.,    The   Ings,   Misterton,   near   Gains- 

borough, Analytical  Chemist. 

1905.  Hook,   Arthur  Henry,   Box  25,   Greenwood,   B.C., 

Canada,  Chemist. 

1904.  Hooker,  A.  H.,  c/o  Heath  and  Milligan  Manufactur- 
ing Co.,  170,  Randolph  Street,  Cliicago,  111., 
U.S.A.,  Manufacturing  Chemist. 

O.M.  Hooper,  E.  Grant,  16,  Royal  Avenue,  Sloane 
Square,  S.W.,  Chemist. 

1889.  Hooper,  Ernest  F.,  Wear  Fuel  Works,  Hendon  Dock, 
Sunderland,  Technical  Chemist. 

1888.  Hope,  Jas.,  Dean  House,  Lenzie,  N.B.,  Nickel  Works 
Manager. 

1904.  Hopewell,  Fredk.,  86,  Youville  Square,  Montreal, 

Canada,  Manager. 
1892.  Hopkins,  Erastus,  Lake  Helen,  Fla.,  U.S.A.,  Con- 
sulting Chemist. 

1894.  Hopkins,  Herbert  W.,  (Journals)  c/o  Waihi  G.  M. 

Co.,  Waihi,  Paeroa,  N.  Z.  ;    and  13,  Harrington 
Gardens,  South  Kensington,  S.W.,  Metallurgist. 

1905.  Hoppenstedt,     A.     W.,     138,     Joralemon     Street, 

Brooklyn,  N.Y.,  U.S.A.,  Chemist. 
1898.  Hopwood,  Wm.  H.,  Levenbank  Cottage,  Jamestown, 
Dumbartonshire,  Printworks  Chemist. 

1895.  Home,   Dr.    W.    D.,    175,    Park   Avenue,   Yonkers, 

N.Y..  U.S.A.,  Consulting  Chemist. 
1904.  Hornsey,    J.    W.,   216,    Prospect  Street,    Cranford, 
N..L,  U.S.A.,  Chemical  Engineer. 

1900.  Horsfall,    Jno.,    4,    Grange    Avenue,    Rawtenstall, 

Manchester,  Analytical  and  Consulting  Chemist. 
1902.   Horsfall,  L.  H.,  c/o  Binny  and  Co.,  Madras,  India, 
Chemist. 

1901.  Horton,    Kdw.,    jun.,    10,    Smith    Street,    Chelsea, 

S.W.,  Student. 

1906.  Hoseason,  Jas.    IT.,  Sun   Buildings,   Bridge  Street, 

Manchester,  Chemical  Manufacturer. 
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Hosford,  Roger  F.,  125,  MUk  Street,  Boston,  Mass., 

U.S.A.,  Chemical  Engineer. 
Hoskins,  A.  Percy,  Clonlee,  Rosetta  Park,  Belfast 
Ireland,  Analytical  Chemist.  ' 

Hoskins,  Wm.,  Room  54,  81,  South  Clark  Street 

Chicago,  111.,  U.S.A.,  Chemist. 
Hough,    Warwick    M.,    902,    Rialto    Building,    St 

Louis,  Mo.,  U.S.A.,   Attorney-at-Law. 
Houlder,    Bertram   E.,   50,    Lady  ilargaret  Road 

Southall,  Middlesex,  Chemist. 
Houston,   John,   26,    Princess   Street,    Manchester, 

Drysalter. 
Howard,    A.    G.,    Burnt   House,    Chigwell,    Essex, 

Chemical  Manufacturer. 
Howard,    Bernard   F.,    Quantocks,    Montalt   Road, 

Woodford  Green,   Essex,   Chemist. 
Howard,  D.,  Devon  House,  Buckhurst  Hill,  Essex, 

Chemical  Manufacturer. 
Howard,    D.     Lloyd,    City    Mills,    Stratford,    E., 

Chemical  Manufacturer. 
Howard,  Fred.  A.,  254,  Montello  Street,  Brockton 

Mass.,  U.S.A.,  Chemist. 
Howard,  Henry,  Dymoke  Street,  Brookline,  Mass., 

U.S.A.,  Chemical  Engineer. 
Howard,    Nelson   A.,    c/o   General   Chemical   Co., 

Hegewisch,  111.,  U.S.A.,  Chemist. 
Howard,  T.,  c/o  Williams  Bros,  and  Co.,  Hounslow, 

Chemist. 
Howard,  W.  D.,  City  Mills,  Stratford,  London,  E., 

Chemical  Manufacturer. 
Howe,   Chester  A.,    124,   Purchase  Street,   Boston, 

Mass.,  U.S.A.,  Dyestuff  Merchant. 

Howe,  Jas.  Lewis,  Washington  and  Lee  University, 

Lexington,  Va.,  U.S.A.,  Professor  of  Chemistry. 

Howe,    Roland    E.,    196,    Commonwealth   Avenue, 

Concord    Junction,    Mass.,    U.S.A.,    Explosives 

Chemist. 

Howell,  Walter  L.,  Appraiser's  OflSce,  Custom  House, 

New  Orleans,  La.,  U.S.A.,  Chemist. 
Howland,  George  W.,  293,  Dufiferin  Street,  Toronto, 

Canada,  Manager. 
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Analytical  and  Consulting  Chemist. 
Huntzinger,   Alfred,    Route  de   Condette,   Pont  de 
Briques,    Pas  de   Calais,    France,   Oiemi-st  and 
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Hurry,     E.     H.,    Goodwyns,     Haslemere,    Surrey, 
and    (Journals)    The    Red    House,    Broadstairs, 
Mechanical  Engineer. 
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.Mass.,  U.S.A.,  .Mines  .Manager. 
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Hyndman,  H.  H.,  Francia.  27.  Pembroke  Square, 
Kensington.  W.,  Consulting  Chemiat. 


JOURNAL    OF    THE    SOCIKTY    OF    CHEMICAL    INDUSTRY. 


1898.   Ibbotson.   K.   C.    Gysiniro.   SwihUmi.   Metallnr.tfist. 
1900.  Ichioka,      Tajiro.    "  19,       Maruynma      Shinnmchi, 

Hongo,  Tokio,  Japau,  Chemist  (I in ixTial  Japanese 

Xavv). 
1906.  Iddings,    Richard    P.,    Arlington    Mills,    Lawrence. 
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Garngad  Bond,  Glasgnu,  'rcclmical  CIniiiist. 
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1904. 
1897. 
19fi5. 
1900. 
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Johnstone,    Jas.,    Shawfield    Works,    Rutherglea, 

Glasgow,  Technical  Chemist. 
Johnstone,  J.  Swanston,   National  Distilleries  Co., 

Bond  Street,  Durban,  Natal,  Distiller. 
Johnstone,  S.  J.,  15,  Springfield  Road,  New  South- 
gate,  N.,  Research  Chemist. 
Johnstone,   W.   (i.,    14,   South  CTerk  Street,   Edin- 
burgh, Chemist. 
JolhfTe,    Frank,    60,    Sandrock    Road,    St.    John's, 

S.E.,  Chemist. 
JoUyman,  Walter  H.,  P.O.  Box  3782,  Johannesburg. 

Tran-svaal,  Analy.<t. 
Jones,   Alfred   0.,   c/o  Carr  and  Co.,   Caldewgate, 

Carlisle,  Works  Chemist. 
Jones, Arthur  B.,c/o  General  Chemical  Co.,  Station  F, 

Box    12 ;    and    (Journals)    452,  Russell  Avenue, 

Cleveland,  Ohio,  U.S.A.,  Superintendent. 
Jones,   Chas.    H.,   C/O  Capillitas  Coj)per  Co.,   Mus- 

chaca.  near  Andalgala,  Prov.  Cataniarca,  Argen- 
tina, Technical  Chemist. 
Jones,  David  R.,  Standard  Chemical  Co.,  Deseronto, 

Ont.,  Canada,  Chemical  Engineer. 
Jones,  E.  Strangways,  Sulphide  Corporation,   Ltd., 

Cockle    Creek,    N.S.W.,  Australia,  Metallurgical 

Chemist. 
Jones,  E.  W.  T.,  10,  Victoria  Street,  Wolverhampton, 

Analytical  Chemist. 
Jones,    Fred.    W.,    18.    Warren    Road,    Chingford, 

E&sex,  Explosives  Works  .Manager  and  Chemist. 
Jones,     G.    Cecil,    Stour     Villa,     Mistliy,     Essex, 

Brewer's  Chemist. 
Jones,     G.     Poole,     c/o     Sinnamahoning     Powder 

]\lanufacturing     Co..     Emporium,     Pa.,     U.S.A., 

Chemical  Engineer. 
Jones,  G.  Robert,  Gas  Works,  Caixa  147,  Pernaui- 

buco,  Brazil,  Gas  Engineer. 
Jones,  Harold,  Morro  Velho,  Villa  Nova  do  Lima, 

Minas   Geraes,    Brazil,    .\nalyst    and    .Assayer. 
Jones,  H.  Chapman,  Royal  College  of  Science.  South 

Kensington,     S.W.,     Senior     Demonstrator     in 

Chemistry. 
Jones,    Henry,    Broughton    Bridge    Mills,    Salford, 

Dyer  and  Finisher. 
Jones,  Herbert.     See  Sefton-Jones,  H. 
Jones,  Herbert  J.,  c/o  The  Scottish  Acid  and  Alkali 

Co.,  Ltd.,  Kilwinning.  N.B.,  Chemist. 
Jones,  J.   E.  Stacey,  :\Iasonic  Buildings,  Coventry, 

Consulting  Chemist  and    Metallurgist. 
Jones,  J.  Shirley,  .Mo.-ico.v.  Idaho,  U.S.A.,  Chemist. 
Jones,    Llewellyn   J.    W..    Tacoma    Smelting   Co., 

Tacoma,  Washington,  U.S.A.,  Metallurgist. 
Jones,  Martin  L  ,  c/o  Ooregum  G.  il.  Co.,  Oorgaum, 

Mysore  State,  India,  Metallurgical  Chemist. 
Jones,    M.    W..    Greystonedale,    Kensington    Hill, 

Bristol,  Manager  (Oil  and  Colour  Works). 
Jones,  T.  Tolley,  Australian  Explosives  and   Chem- 
ical Co.,   Ltd.,    138,    Queen    Street,    .Melbourne. 

Victoria,  Australia,  Explosives  Manufacturer. 
Jones,    Walter    .Vorris.    Lincaahirc    Metal    Works, 

Widni-s,  Technical  Chemist. 
Jones,    Wm.    App,    c/o    Boston    Artificial    I^^ather 

Co.'.    Metropolitan     Building,    New    York    City. 

U.S.A..  Chemist. 
Jones    W.    Ellis,    m,    .\rutui<l    Avenue,    Liverpool, 

Sugar   Pvcfincr. 
Jones.    W.    H.    Matthews,    City   Surveyor's    Olhccn. 

The    Town    Hall,    ChesttT,    Diputy   Surveyor. 
Joplin,    Geo.    C,    12.    Harrington    Street.    Sy.lncy. 

N.S.W.,  Australia,  .\nalvst. 
Jordan,  Stanley,  100.  William  Stn-et.  New  York  City, 

U.S.A.,  Impnrter  i)f  Clienutiils. 
Jorissen.  Dr.  Wm.  1'..  Koninklijk  Inst.  v.  d.  .Marine, 

Willeinsooni.  Holland,  Kditor. 
Joseph,    A.    v.,    Hoval   C.-ll.-e.   CoUimlK).   CcyKm, 

liccturer  on  Ciiiini^try. 
J.wephson.    Edgar,    131.    Amity  Stret-t,    Brooklj-n, 

N.V.,  U.S. A. 
Joshua.  Dr.  Walter  P..  45.  Il«lf«irA'  .\viiiuo.  Hanip- 

stead,   N  W.,  Clmnuf.1. 
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1891.  Jcelin.  Omar  T.,  32*23,  Spring  Grove  Avenue,  Cincin- 
nati. Oliip.  V.S.A.,  Chemical  Engineer. 

1887.  Joiiet,  Dr.  C.  H.,  Kosellc,  Union  Co.,  N.J.,  U.S.A., 
Technical  Chemist. 

1889.  Jounmnd.  Ix^uis.  Epaillage  Chimique,  Pont 
Evtque,  j.rcs  Vienne  (Istre),  France,  Technical 
Chemist. 

19CW.  Jowett,  Dr.  H.  A.  D..  Phoenix  MiUs,  Dartford, 
Kent,  Chemist. 

1903.  Joyce,  Clarence  M.,  c/o  Arlington  Co.,  Arlington, 
N.J.,  U.S.A.,  Chemist. 

1887.  JQrgensen,  Dr.  Rolof,  Karlsgasse  5,  Prag-Zizkov, 
Austria,  Chemist. 

1900.  Just,  Jno.  A..  915.  West  Genesee  Street,  and  P.O. 
Drawer  40,  Syracuse,  N.Y.,   U.S.A.,  Chemist. 

O.M.  Justice,  P.  M.,  55-50,  Cliancery  Lane,  London, 
W.C,  Patent  Agent. 


1898. 

1896. 

1884. 
1907. 
1905. 
1901. 
1903. 
1892. 
1904. 

1904. 
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1900. 
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Kahn.  Julius,   100,  West  80th  Street,  New  York 

City,  U.S..^.,  Manufacturer  of  Rubber  Goods. 
Kalbfleisch,     Franklin     H.,     Metropolis     Building, 

Broadway    and    16th    Street,    New    York    City, 

U.S..A.,    Chemical    Manufacturer. 
Kalle,    Dr.    Wm.,    Biebrich-am-Rhein,    Germany, 

Colour  Manufacturer. 
Karp,  Samuel  F...  305,  Franklin  Avenue,  Scranton, 

Pa.,  U.S.A.,  Chemist. 
Katzenbach,   Welling  S.,    104.   Front  Street,   New 

York  City.  U.S.A..  Chemist. 
Kauder.  Dr.  E.,  c/o  Merck  and  Co.,  Rahway,  N.J., 

U.S..A.,  Chemist. 
Kauffman,    Milton    H.,    American    Smelting    and 

Refilling  Co.,  Durango,  Colo.,   U.S.A.,  Chemist. 
Kaufmann,  Dr.  Herbert  M.,    c/o  Mutual  Chemical 
_  Co.,  Jersey  City,  N.J.,  U.S.A.,  Chemist. 
KauB,    Dr.    Emil,    c/o    Roessler    and    Hasslacher 

Chemical    Co.,    Perth,    Amboy,    N.J.,    U.S.A., 

Chemist. 
Kanai,  I..  Camphor  Monopoly  Bureau,  Kumoidori, 

Kol>e.  Japan,  Clicmist. 
Kawakita,   Prof.   Michitada,   Imperial   Engineering 

College,    Tokio,    Japan,    Professor    of    Applied 

("h'-nualry. 
Kay,    Wm..    E..    Marple   Lodge,  Marple,  Cheshire, 

Printworks  Chemist. 
Kave.  Fr»-dfrirk.  Haniprlrn  Hou.se,  Phcenix  Street, 

I»ndon,  .\.\V'.,  Kesearrh  ("herni.st. 
Kayo.    Tli<«.,    WiHterfield,    Perth,   Scotland,    Ana- 

lytif  al  f  "hemist. 
K»y»cr,  f>lwin   Cuno,   c/o   Messrs.   J.    Crosfield    & 

Sonii,    Ltd.,    Warrington,    ChemLst. 
Keane.    I;r.    Chas.,    A.,    Sir    John  Cass    Technical 

iMtittite,  .Jewry  Street,  Aldgate,  E.C.,  Principal. 
Keams.  H.  W.,  Baxenden  House,  near  Accrington, 

Dyer.  * 

Krams,  Jno.  S.,  liaxenrlen  House,  near  Accrington, 

Chemiflt  and  Dyer. 
Kebler,   Lyman     F.,    Iv-partment    of    Agriculture, 

Bureau  of  Chtmititry,  Washington,  D.C.,  U.S.A., 

ChW  of  l>njg   I^lx.ratory. 
Krily.  ('.  L,  r/o  Ilfofl.  Ltd.,  Jlford,  Khhcx,  ChemiKt 
KriMf.    IV', f,    K.    H,,    Washington    University,    St, 
U.S.A.,  ProfcsMor  of  nHniistry. 
I    ('..    jun.,     20,    liighlanrl    Avenue, 
Maaa.,    U.8.A.,    Chemist    and    Bac- 

'        Jiiort',  Md., 

t 

3c  Extract  Co., 

f^. „     -  .  ■"'^'"-     ><' «     Vork    City.    U.S.A., 

I>y»*tnf!  and  Otrmira}  M«-r«hnnt 
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Kellner,  Dr.  Wm.,  135,  Victoria  Road,  Old  Charl- 
ton, S.E.,  Chemist  to  War  Department. 

Kempson,  John  F.,  Pye  Bridge  Chemical  Works, 
near  Alfrcton,  Derbysliire,  Chemical  Manufac- 
turer, 

Kennedy,  Alex.,  Kenmill  House,  Both  well,  N,B., 
Rosin  Distiller. 

Kennedy,  Hugh  Watson,  626,  South  19th  Street, 
Philadelpliia,  Pa.,  U.S.A.,  Chemist. 

Kenrick,  Dr.  Frank  B.,  73,  Baldwin  Street,  Toronto, 
Canada,  Lecturer  on  Chemistry, 

Kenjon,  Percy  S.,  Park  House,  Cheadle  Hulme, 
Cheshire,  Drysalter. 

Kenyon,  Thos.,  The  Shrubbery,  Hilton  Park,  Prest- 
wich,  near  Manchester,  Manufacturing  Chemist, 

Kepner.  S.  H.,  149,  12th  Street,  Long  Island  City, 
N.Y.,  U.S.A.,  Superintendent. 

Keppelmami,  Alf,  J.,  P.O,  Box  1382,  Philadelphia, 
Pa,,  U,S.A.,  Chemical  Merchant. 

Ker,  Alan  D.,  14,  Wilton  Mansions,  Glasgow, 
Chemical    Manufacturer. 

Kern,  Walter  P.,  343,  Lafayette  Avenue;  and 
(Journals)  c/o  General  Chemical  Co.,  Dundee 
VVorks,  Passaic,  N.J.,  U.S.A.,  Chemist. 

Kerr,  Charles  H.,  525,  Jefferson  Avenue,  Niagara 
Falls,  N,Y,,  U.S.A.,  Ceramic  Engineer  (Car- 
borundum Co.), 

Kerr,  Jas,,  Surgeons  Hall,  Edinburgh,  Lecturer 
on  Chemistry. 

Kerr,  Saml.  T.,  516,  North  Delaware  Avenue,  Phila- 
delpliia, Pa.,  U.S.A.,  Salt  Manufacturer. 

Kerr,  Wm.  M.,  c/o  General  Chemical  Co.,  608, 
Philadelphia  Bourse,  Philadelphia,  Pa.,  U.S.A., 
Manufacturing  Chemist. 

Kershaw,  Jno.  B.  C,  West  Lancashire  Laboratory, 
Waterloo,  Liverpool,  Analytical  Chemist. 

Kessler,  Henry  W.,  317,  Electric  Building,  Cleve- 
land, Ohio,  U.S.A.,  Manufacturing  Chemist. 

Kessler,  R.,  jun.,  The  Nordmont  Chemical  Co., 
Nordmont,  Pa.,  U.S.A.,  Chemical  Manager. 

Kestner,  Paul,  7,  Rue  de  Toul,  Lille,  France, 
Chemist. 

Keswick,  Wm.,  M.P.,  3,  Lombard  Street,  London, 
E.C.,  Merchant. 

Kewley,  Jas.,  Arbory  Road,  Castletown,  Isle  of 
Man,  and  (Journals)  Balek  Pappan,  Dutch 
Borneo,  Technical  Chemist. 

Keys,  W.  H.,  Lyndon  House,  West  Bromwich, 
Oil  and  Chemical  Manufacturer. 

Kibble,  W.  Oakes,  Charlotte,  N.C.,  U.S.A.,  Chemical 
Engineer. 

Kier,  Thos.,  Thornliebank,  Glasgow,  Chemist. 

Kilgore,  Benj.  W.,  Raleigh,  N.C.,  U.S.A.,  Chemist., 

Kilmer,  Fred.  B.,  New  Brunswick,  N.J.,  U.S.A., 
Chemical  Manufacturer. 

Kimball,  Herbert  S.,  101,  Treraont  Street,  Boston, 
Mass.,   U.S.A.,   Mill   Engineer, 

Kinch,  E,,  Royal  Agricultural  College,  Cirencester, 
Professor  of  Chemistry. 

King,  Capt.  Alex  E.,  R.A.,  Egyptian  Army  Citadel, 
Cairo,  Egypt,  Inspector  of  E.xplosives. 

King,  A.  J.,  M.P.,  (.Journals)  Ingersley  Vale,  and 
(communications)  Rock  Bank,  Bollington,  near 
Macclesfield,  Bleacher  and  Finisher, 

King,  Col.  C.  M.,  Campsie  Alum  Works,  Lennox- 
town,  N.B.,  Alum  Manufacturer. 

King,  Frank  E.,  75,  Gracechurch  Street,  Ixindon, 
E.C.,  Analytical  Chemist. 

King,  J.  Falconer,  20,  Chambers  Street,  Edinburgh, 
Consulting  Chemist. 

King,  <'(,),  Robt.,  115,  Wellington  Street,  Glasgow, 
Cm-inM.al  Alnnufacturer. 

King,  Robt.  .1.,  < /o  Mcrrimac  Chemical  Co.,  North 
Woburn,  Ma.-s  ,  U.S.A.,  Chemist. 

King,  Sidney  J.,  1,  Russell  Villas,  Pope's  Grove, 
Strawberry  Hill,  Middlesex,  Colour  and  Dyestuf! 
Traveller. 

King,  Walter  R.,  16,  Mincing  Lane,  London,  E.G., 
and  (.Journals)  Holford  Ix)dgc,  Trinity  Avenue, 
Southcnd-onSea,  Chemical  Manufacturer. 
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1905.  King,  Warren,   C,  c/o  Oeneral  Chemical  Co.,  26, 

Broad  Street,  New  York  City,  U.S.A.,  Salesman. 
1903.  King,  William,  c/o  Natal  Estates,  Ltd.,  South  Coast 
Junction,  Natal,  S.  Africa,  Analytical  Chemist. 

1899.  King,  Wm.  R.,  17,  Fernwood  Road,  Summit,  N.J., 

U.S.A.,  Mechanical  Engineer. 

1896.  Kingdon,  Holman,  25,  Grappenhall  Road,  Stockton 

Heath,  Warrington,  Technical  Chemist. 
1883.  Kmgsford,   T.    P.,    Oswego,   N.Y.,   U.S.A.,   Starch 

Manufactiurer. 
O.M.    Kingzett,  C.  T.,  1.  Hornton  Street,  Kensington,  W., 

and  (Journals)  Sanitas  Co.,  Ltd.,  Locksley  Street, 

Limehonse,  E.,  Technical  Chemist. 

1906.  Kinner.sley,    H.    W.,    c/o   Blyth   and   Piatt,    Solar 

Works,    Watford,    Herts,    Chemist    and    Manu- 
facturer. 
1892.  Kinnicutt,  Professor  L.  P.,  77,  Elm  Street,  Worcester, 
Mass.,  U.S.A.,  Professor  of  Chemistry  (Worcester 
Polytechnic  Institute). 

1897.  Kippmg,  Dr.  F.  Stanley,  F.R.S.,  University  College, 

Nottingham,  Prof,  of  Chemistry. 
1906.  Kirby,  Oswald  F.,  Leeds  Institute,  Leeds,  Lecturer 
on  Chemistry. 

1898.  Ku-kland,   Archd.,  78,   High  Street,  Irvme,  N.B., 

Baker. 
1905.  Kirkland,    John,    105,    Holmdene    Avenue,    Heme 

Hill,  S.E.,  Technical  Instructor. 
1897.  Kirkland,    Robt.,    25,    Collier    Road,    Cambridge, 

Chemist. 
1905.  Kirkman,  A.  S.,  52,  Bridge  Street,  Brooklyn,  N.Y., 

U.S.A.,  Soap  Manufacturer. 

1900.  Kirkpatrick,    Prof.    Stafford  F.,    School  of  Mining, 

Kingston,  Ont.,  Canada,  Professor  of  Metallurgy. 

1887.  Ktamura,   Y.,    Kaigim   Kosho,   Yokosuka,  Japan, 

Agi-icultural   Chemist. 

1902.  Kitchen,    Wm.    J.,    Port   Melbourne    North,     Vic. 

Australia,  Soap  and  Candle  Manufacturer. 
1891.  Kitson,  Kt.  Hon.  Sir  James,  Bart.,  M.P.,  Cledhow 

Hall  ;   and  (Journals)  Monkbridge  Iron  and  Steel 

Co.,  Ltd.,  Leeds,  Iron  and  Steel  Manufacturer. 
1883.  Kitto,    B.,    26,    Lancaster    Road,    Finsbury    Park, 

London,  N.,  Analytical  Chemist. 
1900.   Kittredge,    H.    G.,    217,    North    Ludlow     Street, 

Dayton,  Ohio,  U.S.A.,  Chemist. 
1900.  Kleber,  Dr.  Clemens,  Union  Avenue,   Clifton,  N.J., 

U.S.A.,  Director  (Fritzche  Bros.'  Laboratory). 

1888.  Kleemann,    Dr.    S.,    Farben    Fabrik,    Forchheim, 

Bavaria,  Analytical  Chemist. 

1903.  Ivline,  Clarence  M.,  429,  Arch  Street,  Philadelphia, 

Pa.,  U.S.A.,  Wholesale  Drugjrist. 

1889.  Klipstein,  A.,   122,   Peari  Street,  New  York  City, 

U.S.A.,  Chemical  Manufacturer. 

1902.  Klipstein,    Ernest   C,    116,    Prospect  Street,    East 

Orange,  N.J.,  U.S.A.,  Chemical  Manufacturer. 
1907.  Klotz,    John    R.    McPherson,     26,    State    Street, 
Newark.  N.J.,  U.S.A.,  Industrial  Chemist. 

1891.  Knaggs,    Alfred    B.,    Bradley    Lane,    Huddersfield, 

Technical  Chemist  in  Dyeworks. 

1905.  Knapp,  Sewell  A.,   1243,  Myrtle  Street,    Oakland, 

Cal.,  U.S.A.,  Mine  Manager. 

1906.  Knapp,  Walter  R.,  c/o  Semet  Solvay  Co..  Ensley, 

Ala.,    U.S.A.,    Chemist. 

1892.  Kncoht,   Dr.    E.,   Beech  Mount,   Marple,   Cheshire. 

Professor  of  Tinctorial  Chemistry. 

1904.  Kniffen,     Frederick,     c/o   International  Smokeless 

Powder  Co.,  Parlin,  N.J..  U.S.A.,  Chemist. 
1887.  Knight,  A.  H.,  2,  Gerald  Road,  Oiton,  Chejhire, 
Assayer. 

1903.  Knight,   Harley  F.,   64,   Amhurst  Park,  Stamford 

Hill,  N.,  Analyst. 

1884.  Knight,  Henry,  Stanley  House,  73,  Anfield  Road, 

Liverpool,  Colour  and  Varnish  Manufacturer. 
O.M.    Knight,    J.    Baillie,    Royal    Primrose    Soapwork.f, 

Silvertowii,  London.  E.,  Soap  Manufiirturt-r. 
1887.  Knights,  J.  West,  Public  Laboratory,  Tenison  Road, 

Cambridge,  Analytical  Chemist. 

1885.  Knipler,  F.,  c/o  R.  Harper  and  Co.,  Port  Melbourne, 

Victoria,  Australia,  Starch  Manufaeturer. 
1883.   Knowles,   Joshua,   Stormer  Hill,   Tottington,  memi 
Bury,  Calico  Printer.  I 


1904. 
1886. 

1902. 
1906. 
1905. 
1904. 
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1900. 
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1900. 
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1900. 
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Knowles,  W.  R.,  The  Hollies,  Wood  Green,  Wedn€»- 

bury,  Chemical  Works  Manager. 
Knox,  E.  W.,  Colonial  Sugar  Refining  Co.,  Sydney, 

N.S.W.  ;    and  c/o  Parbury,  Henty  and  Co.,  20, 

Eastcheap,    London,   E.C.,  Sugar   Manufacturer 

and  Refiner. 
Knudsen,     Hans,    68,    Victoria    Street,     London, 

S.W.,  Inventor. 
Knudsen,   Kristian  Hv.,  226,  Willoughby  .\vcnue, 

Brooklj-n,  N.Y.,  U.S.A..  Chemist. 
Koch,  Geo.  W.,  Lock  Box   12,  Woodhaven,  Long 

Is.,  N.Y.,  U.S.A.,  Chemist. 
Koch.  J.  A..  Bluff  and  Pride  Streets,  Pittsburg,  Pa. 

U.S. A.,  Chemist. 
Koch,    Walter   E.,   527,   Guaranty  Trust   Building, 

El  Paso,  Texas,  U.S.-4.,  .Metallurgical  and  Mining 

Engineer. 
Koebig,  Dr.  J.,  127,  West  First  Street,  Los  Angeles, 

Cal.,  U.S.A.,  Chemical  Engineer. 
Koehler,    Dr.    H.,    c/o    Roessler    and    Hasslacher 

Chemical    Co.,     Perth    Amboy,     N.J.,     U.S.A., 

Manager. 
Koorner.    H.    Theo.,    Beyerstrasse    28,    Chemnitz, 

Germany,  Student  of  Chemistry. 
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•■a  Works  .Manager. 
I9W-   '  i'.'ix    I4!>,  Johannesburg, 

•  ■' Aii.-rt,  .Metallurgist. 


1883.  Pearee,  W.,  M.P.,  Chemical  Works,  Bow  Common, 
I^ondon,  E.,  Chemical  Manufacturer. 

1903.  Pearc}%  A.  C,  27,  St.  Kilda's  Road,  Stoke  Newing- 
ton,  N.,  Director,  Explosives  Co. 

1903.  Pears,  Thos.,  The  Laboratory,  Soap  Works,  Isle- 
worth,   Soap  Manufacturer. 

1S93.  Pearson,  Frank  P.,  8,  Richmond  Street,  Haverhill, 
Mass.,  U.S.A..  Chemist. 

1W4.  Pease,  Fred  N.,  P.O.  Box  503.  Altoona,  Pa.,  U.S.A., 
Chemist. 

O.M.  Pechincy,  A.  R.,  Les  Rochcrs,  Hyeres  (Var),  France, 
Chemical  Engineer. 

1898.  Peck,  Dr.  Ernest  L.,  Claremont,  Merrilocks  Road, 
Blundellsands,  near  Liverpool,  Chemist. 

1898.  Peckham.  Stephen  F.,  Room  104,  280,  Broadway, 

New  York  City,  U.S.A.,  Chemist. 
1894.  Peden,  Jno.,  30,  Ardgowan  Street  West,  Greenock, 

N.B.,  Analytical  Chemist. 
O.M.    Pedler,  Sir  Alexander,  CLE.,  F.R.S.,  28,  Stanhope 

Gardens.  Queen's  Gate.  London,  S.W.,  Director 

of  Public  Instruction  (retired). 
1S86.  Pedler,  J.  R.,  47,  Tregunter  Road,  South  Kensington, 

S.W.,  Clerk. 

1905.  Peet,   Wm.   J.,   Stockyards  Station,   Kansas  City, 

Kas.,  U.S.A.,   Superintendent. 

1903.  Peiler.  Harry  C,  c/o  Ahiniinium  Co.  of  America, 

East    St.     Louis,    111.,     U.S.A.,     Manufacturing 
Chemist. 
1900.  Peile.  Henry.  Jlillburn  House,  Newcastle-on-Tyne, 
Colliery  Owner. 

1906.  Peirce,    Edwin    H.,   c/o   American   Telephone    and 

Telegi-aph  Co.,  125,  Milk  Street,  Boston.  .Mass., 
U.S.A.,  Chemist. 

1899.  Pell,    A.,    7,    Elphinstone   Circle,    Bombay,   India, 

Chemist. 
1897.  Pellew,  Chas.  E.,  Columbia   University,  New   York 
City,  U.S.A.,  Adjunct  Professor  of  Chemistr\'. 

1904.  Pelly,    Russell   George,    63,    Rowan    Road,    Brook 

Green.  Hammersmith.  W.,  Analytical  Chemist. 
1896.  Penney,  Mulgrave  D.,   11,  High  Street,  Hull,  Ana. 

lytical  Chemist. 
1904.  Pennington,  Thos.  J.,  c/o  Mogul  Mining  Co.,Pluma, 

South  Dakota,  U.S.A.,  Chemist. 
1890.  Pennock,  J.  D.,  c/o  Solvav  Process  Co.,  Syracuse, 

N.Y''.,  U.S.A.,  TechnicarChcmist. 
1906.  Pennymore,    Percy    G.,    Eskbank   Iron    and    Steel 

Works,  Lithgow,  N.S.W.,  Australia,  Chemist  and 

Blast  Furnace  Manager. 
1885.  Pentecost,  S.  J..  Alexandra  Mount,  Mapperley  Hill, 

and  (Journals),  Sherwood  Hill  AVorks,  Sherwood 

Rise,  Nottingham,  Lace  Dresser. 
1887.  Pentermann,  H.  T.,  37,  Clifton  Crescent,  Peckham, 

S.E.,  Brewing  Chemist. 

1892.  Peploe,   D.   H.   T.,   LTnderrivcr  House,   Sevenoaks, 

Kent. 
1899.  Peppel,    S.    Vernon,     1538,     North    High     Street, 

Columbus,  Ohio,  U.S.A.,  Chemist. 
1885.  Perkin,  A.  G.,  F.R.S.,  8,  Montpelier  Terrace,  Hyde 

Park,  Leeds,  Technical  Chemist. 

1898.  Perkin,   Dr.    F.   Mollwo,   Borough   Polytechnic   In- 

stitute, Borough  Road,  S.E.,  Head  of  Chemical 

Department. 
O.M.    Perkin,    Sir    William    H.,    F.R.S.,    The    Chestnuts, 

Sudb\iiv,  Harrow.  Research  Chemist. 
1887.  Perkin,   I)r.   W.    H.,    jun..   F.R.S.,   Fairview,   Wil- 

braham  Road,  Fallowfield.  Manchester,  Professor 

of  Chemistry. 

1903.  Perkins,  Frank  G.,   136,  Newton  Street,  Waltham, 

Mass.,    U.S.A.,    Starch   Manufacturer. 

1893.  Perkins,  T.  S.,  39,  Garden  Place,  Brooklvu,  N.Y., 

U.S.A..    Chemist. 

1899.  Perks,  Walter  G.,  (Journals)  Glanafon,  and  (com- 

munications) c/o  National  Explosives  Co.,  Ltd., 
Hayle,  Cornwall,  Manufacturer. 

1904.  Perrott,   Bert,  County  School,  Neath,  Glamorgan, 

Demonstrator  in  Chemistry. 
I'MXi.    I'frrow,  Mosby  (;.,  T>yri(hl)urg,  Va..  U.S.A. 
1901.   Perry,  Chas.  JL,  4,  Catalpa  Road,  Providence,  R.I., 

U.S.A.,  Bleach  and  Dycworks  Chemist. 
1887.   Perry,  D.,  Norwood,  Lenzie,  N.  B..  Manufacturing 

Chemist. 
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Perry,  Jos.  H.,  276,  Highland  Street,  Worcester, 

Mass.,  U.S.A.,  Teacher  of  Chemistry. 
Perry,   M.   J.   T.,   .Australian  Drug  Co.,   O'Connell 

Street,  Sydney,  N.S.W.,  Australia.  Manufacturing 

Chemist.  * 

Perry,  Robt.   Swain,  c/o  Harrison  Bros,  and  Co., 

Inc.,  35th    Street   and    Grays   Ferry    Road,  and 

(Journals)  Station  D.,  Philadelphia,  Pa.,  U.S.A., 

President. 
Persons,   Ashton   C,   74,   Oak  Street,   Willimantic, 

Conn.,  U.S.A.,  Chemist. 
Peter,  Dr.  A.  H.,  c/o  Zinsser  and  Co.,  Hastines-on- 

Hudson,  N.Y..  U.S.A..  Chemist. 
Peterson,    Qiarles    A..     104,    Front    Street    East, 

Toronto,    Canada,    Chemist. 
Pethybridge,  Walter,  3,  Rhodesia  Road,  aapham 

Rise,  S.W.,  Chemist  and  Assayer. 
Petrie,  Dr.  Jas.  M.,  The  University,  Sydney,  N.S.W., 

Australia,  Chemist. 
Petsche,   B.   W.,   GO,   Glen  wood  Avenue,  Yonkers, 

X.Y..  U.S..A.,  Chemist. 
Pettee.  Chas.  L.  W.,  c/o  Hartford  Laboratory  Co., 

Hartford,  Conn.,  U.S.A.,  Chemist. 
Pettigrew,   J.,   6,   St.    Helen's   Place,    Bishopsgate, 

London,  E.G.,  Technical  Chemist. 
Pettigrew,  Robt.,  c/o  Mersey  and  Irwell  Joint  Com- 
mittee, 44,  Mosley  Street,  Manchester,  Electro- 
Chemist. 
Pettitt,    Alf.,    375,    State   Street,   Brooklyn,    X.Y., 

U.S.A.,  Chemist. 
Peucheu,  Arthm-  G..  Standard  Chemical  Co.,  Ltd., 

509,     Manning     Chambers,     Toronto,     Canada, 

Chemical  Manufacturer. 
Peuchot,   A.,   129,  Crosby  Street,  New  York  City, 

U.S.A.,   Chemical   Manufacturer. 
Peverley,    Frank,    21,    Gladstone    Street.    Skipton, 

Yorks,  Dyer. 
Pevser,  Horace  F.,  68,  West  47th  Street,  New  York 

aty,  U.S.A.,  Chemist. 
Peyton,    E.    P.,    Chemical    Works,    Lister    Street, 

Birmingham,  Chemical  Manufacturer. 
Peyton,   Wm.  C,  c/o  Peyton  Chemical  Co.,  Room 

328,    Montgomery    Block,   San   Francisco,    Cal., 

U.S.A.,  Chemist. 
Pfahler,    H.    W.,    907,    Delaware    Avenue,    South 

Bethlehem,  Pa.,  U.S.A..  Chemist. 
Philip,  Arnold,  Chemical  Laboratory,  H.M.  Dock- 
yard,    Portsmouth,      Electro-Metallurgist     and 

Electrical  Engineer. 
Philipp,  Herbert,  84,  High  Street,  Perth  Amboy, 

N.J.,     U.S.A.,     Chemist     and     Electrochemical 

Engineer. 
Phillips,  A.  G.,  11,  Essex  Vilhis,  Pliillimore  Gardens, 

Kensington,  W.,  Barrister-at-Law. 
Phillips,    Edw.    VV'.,    c/o    Fairmont   Coal   Co.,    and 

(Journals)    800,  Gaston  Avenue.  Fairmont,   \V. 

Va.,  U.S.A.,  Chemist. 
Phillips,  G.  Brinton,  (Journals)  622,  Race  Street  ; 

and    (communications)  2007,  De    Lancey  Place, 

Philadelphia,  Pa., U.S.A.,  Manufacturing  Chemist. 
Phillips,     Harcourt,     Lynwood,     Turton,     Lanes., 

Analytical  Chemist. 
Phillips,  S.  Chas.,  47,  Cannon  Street,  London,  E.C., 

Chemical  Engineer. 
Phillips,  V.  C,  Haselmerc,  Jlorris  Avenue,  Manor 

Park,  E.,  Chemist. 
Phillips,  Wm.  H.,  100.  Milton  Avenue,  East  Ham, 

E.,  Soap  Works  Chemist. 
Phipps,    Chas.     B.,    Mount    Prospect    Laboratory, 

Flatbush  Avenue  and  Eastern  Parkway,  Brook- 
lyn, X.Y.,  U.S.A.,  Chemist. 
Phipson,    Dr.    T.    L,    Casa    Mia,     Putney.    S.W., 

Analytical  and  Consulting  Chemist. 
Picard,   Hugh   F.    K.,   44,   London   Wall,    Ix)ndon, 

E.G.,  Metallurgist. 
Pick,  Dr.  S.,  Direction  der  Soda  Fabrik,  Szczakowa, 

Galizien,      Austria,      Chemical      Engineer      and 

Manager. 
Pickard,  Glenn  H.,  c/o   The   Spencer- Killogg  Co., 

Buffalo,  X.Y.,  U.S.A.,  Chemist. 


1905.  Pickard,   Greenleaf  W.,   Amesbury,  Mass.,  U.S.A., 

Electrical  Engineer. 
1902.  Pickard,    R.    H.,    Isca,    Merlin    Road,    Blackburn, 

Teacher  and  Analyst. 
1904.  Pickett,  Chas.  E.,  26,  East  33rd  Street,  Bayonne, 

X'.J.,  U.S.A.,  Supermtendent,  Borax  Refinery. 

1904.  Pickup,  Edgar  H.,  348,  Great  Clowes  Street,  Higher 

Broughton.  Manchester,  CaUco  Printer. 
1888.  Pilkington,     G.,     263,     Walmersiey    Road,     Bury, 
Lancashire,  .Analytical  Chemist' 

1893.  Pilley,  Tlios.   W..  33,  Grove  Hill  Road,   Denmark 

Hill,  S.E.,  Analytical  Chemist. 

1894.  Pilling,    John    E., "  Agnew    Villas,    78,    Whitegate 

Drive,  Blackpool,  Chemist. 

1906.  Pincott,  Emile  S.,  222,  St.  James  Street,  Montreal. 

Canada,     Manager    (Xiehols    Chemical    Co.    of 
Canada,  Ltd.). 

1905.  Pinnock,  H.  T.,  Beacon  House,  Dudley  Port,  Tipton, 

Chemist. 

1883.  Pipe.  Jas.,  .Messrs.  ^Vm.  Henderson  &  Co.,  Irvine. 

X.B.,  Chemical  Manufacturer. 
1896.  Piper,  Walter  E.,  Boston  Rubber  Shoe  Co.,  Maiden, 

Mass..    U.S.A.,  Chemist. 
1905.  Piric,  Frank    D.,    Stoncywood  Works,    Bucksbum, 

Aberdeenshire,  Paper  Manufacturer. 

1900.  Pitman.  Jno.  R.,  c/o  Latlin  and  Rand  Powder  Co., 

Haskell,  X.J..  U.S.A.,  Chemist. 

1907.  Pitman,  Brig.-Gen.  John,  c/o  J.  R.  Pitman,  Haskell. 

X.J.,  U.S.A.,  U.S.  Armv  (retired). 

O.M.  Pitt,  T.,  16,  Coleman  Street,  London.  E.C.,  Manu- 
facturing Chemist. 

1902.  Pittard,  Jno.,  30,  Mansfield  Road,  Tford,  Essex, 
Chemical  Manufacturer. 

1905.  Pittock,  C.  K.,  Baithney  Estate.  Saklaspur,  Hassan, 
India,  Coffee  Grower  and  Chemist. 

1884.  Pittuck,    F.    W..     19,    Stratford    Grove.    Heaton, 

Xewcastle-on-T_vne,  Technical  Chemist. 
1899.  Pizey.  Jas.  H.,  Bella  Vista.  19.  Minas  de  Rio  Tinto 

Prov.  de  Huelva.  Spain.  Chemist. 
1905.   riath.  Dr.  F.,  Deutsche  Ton-  und  Steinzeugwerke, 

A.-C.,    Berlinerstrasse    'J2    B.,    ("harlottenbure, 

Germany,   .Managing   Director. 

1894.  Platten.    Frank,    12,    .Montague    Road,    Edgbaston. 

Birmingham,  Metallurgical  Cliemist. 

1890.  Platts.  Jno.  C.   12,  Alton  Terrace,  Fairfield,  Man- 

chester. Metallurgical  Chemist. 
1896.  Plaut,  Albert.  120—128,  William  Street.  Xew  York 

City,  U.S..\.,  Wholesale  Druggist. 
1888.  Playfair,  David  J..  7,  Victoria  Crescent,  Dowanhill, 

Glasgow,  Manufacturing  Chemist. 
1907.  Playter.  Geo.  H.,  6,  Beacon  Street.  Boston,  Ma.ss.. 

U.S.A.,  Mining  Engineer. 

1891.  Pocklington,     Hy.,     41,     \'irginia     Road,      Ix-eds, 

Assurance  Co.'s  Ixical  Manager. 

1901.  Pollard,    Wm.,    .Museum,    Jcrmyn   Street.    London, 

S.W.,  Chemist  (H.M.  Geological  Survey). 
1904.   PoUitt.     Dr.     (ieo.     P..     Uinnington,     Northwich, 
(,'heshire.  Chemist. 

1902.  PoUitt.   Ja.s.  C.  T..  Church   Hill.  Solihull.   Warwick- 

shire. Managing  Chemist. 
1893.   Pollitt.  R.  B..  Civil  Engineer. 
1883.   Pollock.    A..    Kirkland,    Bonhill,    Dumbartonshire, 

Dyeworks  Manager. 
1890.   Pomeroy,  Dr.  Chas.  T.,  5,").  Broad  Street,  Newark, 

X.J..   I'.S.A.,   Ink  Manufacturer. 
1896.   Pond.  Prof.  G.  (J..  State  College.  Centre  Co..   Pa.. 

U.S.A.,   Professor  of  Chemistrv. 
0..M.    Pond.   J.    A..   99.    guct-n    Str.-.t,'  .Auckland.     New 

Zealand.    .Atialvtical   Clicinist. 
1<K)().  Pont,  A.  Feli.\  (ill!  Box  M.  Wilmington.  Del..  U.S.A.. 

Explosives  Manufacturer. 

1895.  Pont.    I'ierre    S.    du.     Wilmington.     Del.,     U.S.A., 

Explosives  Manufacturer. 

1892.  Pope.  Frank,  e/o  The   l)nnwo<Kjy  Bros.  Soap  Co., 

Denver.  Colo..  l'.S..A..  Cliemist. 
0..M.    Pope,   S..   35.    Victoria   Roa<l.    Runcorn,   ChemicAJ 

Works   .Manager. 
1899.  Pope,    Thoe.     H.,    The    University.     Birniinghain, 

Chemist. 
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1  .,K.    lu.i.    W.   J..   F.R.S.,   Municipal   School   of 

TtvUiiolozy.   iliuu'hcster ;     luul   (Journals),   Cor- 

chestor.      Hranihall,      Cheshiri'.      Professor      of 

Chonjistry. 
Popplewell.     Jos.    M..    Provnn     Chemical     Works, 

Wovaumill.  Glasgow.  Chemist. 
Por'.er.  .\.  Felix.  1(U3.  Rodney  Street,  Wilmington, 

IVl.,  I'.S.A..  Chemist. 
Porter.    Herlx^rt,    80,    Lancaster    Avenue,    Fennel 

Street.  Manchester,  Alkali  Inspector. 
Porter,    J.    Edw..    P.O.    Box    785,    and    205,    W. 

Genesee  Street.  S\Tacuse,  N.Y..  U.S.A.,  Chemist. 
Porter.  John  J..   Hox  551.  Staunton,  Va.,  U.S.A., 

Chemist  and  Metallurgist. 
Porter,  J  no.  L.,  New  Orleans  Sewerage  Board,  602, 

Carondelet   Street,    New    Orleans,    La.,    U.S.A., 

Chemist. 
Portner.  Edward  G..  Rol>ert  Portner  Brewing  Co., 

Alexandria,  \a.,  U.S.A.,  Chemist. 
Potter.    Chas.     E.,     Ixne    Lane    Sugar    Refinery, 

Liverpool,  Sugar  Works  Chemist. 
Potter,  Chad.  Ed.,  c/o  City  Dairy  Co.,  Ltd.,  Spadina 

Crescent,  Toronto,  Canada.  General  Manager. 
Potter,  Chaa.  J..  Heaton  Hall,  Newcastle-on-Tyne, 

Cement  Manufacturer. 
Potter,  E.  P.,  Salwick  Hall,  near  Preston,  Alkali 

Manufacturer. 
Potter.  Dr.   H.  Noel.  510,  West  23rd  Street,  New 

York    City,    U.S.A.,    Electrical    Engineer. 
Potter,  N.  S.,  jun.,  c/o  Western  States  Portland 

Cement  Co.,  Indejiendence,  Kas.,  U.S.A.,  Chemist. 
Potter,     Rowland     S.,     East  bury.     Upland     Park 

Avenue,   I>oughton,   Essex.   Chemist. 
Pott.-*.  Geo.  E..  IS.  Tremont  Street,  Pottsville,  Pa., 

U.S.A..  Explosives  Manufacturer. 
Pough.  Frank  H.,  c/o  T.  and  S.  C.  White  Co.,  28, 

Burling  Slip,  New  York  Citj',  U.S.A.,  Manager. 
Powell,  A..  Ernest,  40.  Monton  Street,  Moss  Side, 

Manchester,   Oil   Merchant. 
Powell,  Harry  J.,  50(5,  Lordship  Lane,  London,  S.E., 

(da.ss  Manufacturer. 
Powell.    L.    S.,    The    Old    Manor    House,    Ashley, 

St<K-kbridgp,   Hants,   Electrician. 
Power,   Dr.   Fred.   B.,  Wellcome  Research  Labora- 
tories. 6,  King  Street,  Snow  Hill,  London,  E.C., 

Director. 
Powney.  Wm.  E.  F.,  Department  of  Mines,  Edfu, 

l'p[>er  Eir\nt..  .\nalytical  Chemist. 
Pratt.    N.    P..'  Laboratory,   Atlanta,    Ga.,    U.S.A., 

Manufacturing  Chemist. 
Pratt.  Walter  E..  Patchetts,  Caton,  near  Lancaster, 

.Analytie.il  Chemist. 
Prentice,  I^.   Bertram,  Koyal  Technical  Institute, 

Salford,  I.<ecturer  on  Chemistry. 
Prentice,   I>r.   David.  The  Nook,  Whitefield  Road, 

Stfjckton   Heath.   Warrinj^on,  Chemist. 
Prentice.  .Jan..  CoK.sipore  Sugar  Works,  Cossipore, 

Calcutta,  India,  Chemiet. 
PrrntiM.    G.    L.,   c/o   Paruon   Manufacturing   Co., 

299.  Broadway,  New  York  City,  U.S.A.,  Treasurer. 
Prenoott,  Saml.   C,   739,   Boyi«ton  Street,  Boston, 

MaiM.,  U.S..\..  Instructor  in  Bacteriology. 
Prwlon,    Ja*.    F.,    I»well,    Mass.,    U.S.A.,    Manu- 

f.-ir  turir,!'   f'hemiHt. 

I'  '-.-'>n,  J.    W.   A.,   CnHtlcford,   Yorkshire, 

:j  and  Annlytieal  f'hemist  and  Druggist. 
Pn  '•,  Arthur  F.,  2.'>03.   Broadway,  San  Francisco,    I 
C«l.,  U.S.A.,  Analytieal  Chemist.  I 

i'-  '-     '     "'i'«r,   Th»-   Technical  School,    Bir- 

.  ir«T  on  Ch'Tiiistry. 
1'  !i   B.,   Tweefl,     Ontario,     Canada, 

'ir|»-nt.  I 

'■  '{  K..  fi2.  Queen  Ptroet :  and  (Journals),    ' 


Aatt     College,     PMinhurgh,     Research    I 

I 
J  We«ley.    M»n«fif-ld,     Ma«s.,     U.S.A., 

irer. 
''  A.,     17,    Falkner    Square,    Liverijool, 

l/r>«ilur. 
Pring,  J.   X.,   Linden   Bank,   Baodbach,  CheKbire,    I 
Htod'Dt.  I 


1899.  Prinsen-Geerligs,  H.  C,  Pekalongan,  Java,  Nether- 
lands Indies,  Director  of  Sugar  Cane  Experi- 
mental Station. 

1893.  Pritchard,    Edgar  J.,    5,    Cumberland   Gate,    Kew, 

Surrey,    Works   Manager. 
1903.  Pritchard,     Philip    M.,     Chief     Engineer's    Office, 

United  Alkali  Co.,  Ltd.,  Widncs,  Engineer. 
1896.  Prochazka.  Dr.  Geo.  A.,  138,  West  13th  Street,  New 

York  City,  U.S.A.,  Colour  Manufacturer. 
O.M.    Procter,  Prof.  H.  R.,  The  University,  Leeds ;    and 

(Journals)    Rowangarth,    Ben    Rhydding,    near 

Leeds,  Yorks.,  Lecturer  on  Tanning. 
1884.  Procter,  J.  W.,  Skeldergate  Bridge,  York,  Manure 

Manufacturer. 
1890.  Proctor,    Miss    Anne    J.,    Free    Library,    Widnes, 

Librarian. 
O.M.    Proctor,  C,  43a,  London  Road,  Forest  Hill,  S.E., 

Analytical  Chemist. 

1901.  Propach,   C,  224,   Randolph  Street,   Chicago,   111., 

U.S.A.,  Colour  Merchant. 
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Wembley,  Middlesex,  Technical  Chemist. 
Smith,    Dr.    J.    H.,    Seestrasse    417.    WoUishofen, 

Zurich,   Switzerland,   Chemical   Manufacturer. 
Smith.  J.  Tertius,  Richmond  House,  Plaistow,  Essex, 

Technical  Chemist. 
Smith,  Jno.   W.,   7,   Brookfield  Street,   Roslindale, 

Boston,  Mass.,   U.S.A.,  Analytical  Chemist. 
Smith,  J.  Wm.,  Solvay  Process  Co.,  Syracuse,  N  Y 

U.S.A.,  Alkali  Works  Manager. 
Smith,   Joseph    Kent,   32,   Hough  Green,   Chester, 

Metallurgical  Chemist. 
Smith,  Robert  C,  425,  Home  Avenue,  Oak  Park, 

111.,  U.S.A.,  Chemical  Engineer. 
Smith,    R.    F.    Wood,    9.    Lower    Thames    Street, 

London,  E.C.,  Consulting  Chemist. 
Smith,    Dr.    R.    Greig,    Linnean  Society's      House, 

Elizabeth   Bay,   Sydney,   N.S.W.,   Bacteriologist 

and  Chemist. 
Smith,  R.  Watson,  P.O.  Box  85,  Knight's,  Transvaal, 

S.  Africa,  Chemical  Works  Manager. 
Smith,  Theophilus  R.,  c/o  Brotherton  and  Co.,  Ltd., 

Haigh    Park    Chemical    Works,    Stourton,    near 

Leeds,  Chemist. 
Smith,  Walter  E.,  141,  Cypress  Street,  Providence, 

R.I.,  U.S.A.,  Instructor  in  Chemistry. 
Smith,  Dr.  Warren  R.,  Lewis  Institute,  Chica'^o,  111.. 

U.S.A.,  Teacher. 
Smith,  Watson,  34,  Upper  Park  Road,  Haverstock 

Hill,  N.W.,  Editorof  Society's  Journal. 
Smith,  Wilfred,  182,  West  Street,  Glasgow,  Chemical 

Manufacturer. 
Smith,  Dr.  W.  Stanley,  Bryntirion,  Bersham,  near 

Wrexham,  North  Wales,  Brewer. 
Smithells,  Prof.  A.,  F.R.S.,  The  University,  Leeds, 

Professor  of  Chemistr}'. 
Smithers,  F.  0.,  Dashwood  House,  9,  New    Broad 

Street,  London,  E.C.,  Chemical  Agent. 
Smoot,  Albert  M..  99,  John  Street,  New  York  Qty, 

U.S.A.,  Analytical  Chemist. 
Smythe,   Jno.    A.,    Armstrong   College,   Newcastle- 

on-T}'ne,  Demonstrator  in  Chemistry. 
Smythe,  Dr.  J.  S.,  Rantallard,  Lance  Lane,  Waver- 

tree,  Liverpool,  Analytical  Chemist. 
Snape,    Dr.    H.    Lloyd,    Balholm,    Lathom    Road, 

Southport,  Director  of  Education  for  Lancashire. 
Snowdon,  J.,  jun.,  Messrs.  Snowdon,  Sons  and  Co., 

Millwall,  E.,  Chemical  and  Oil  Manufacturer. 
Sodeau,  Dr.  \^'ni.  li.,  19.  East  Parade,  Xcwcastle- 

on-Tyne,   C^hcmist. 
Sohlman,  Ragnar,  Bofors.  Sweden,  Manager  (A.  B. 

Bofors'  Nobelkrut). 
Sohn,   Chas.   E.,  2,   Harpur  Street,   Bedford  Row, 

London,  W.C.,  and  (Journals)  126,.  Hewitt  Road, 

Harringay,  N..  Analyst. 
Solomon,    M.,    45,    Newhall    Street,    Birmingham, 

Manager  (Carbon  Works). 
Solvay,  Armand,  25,  Rue  Prince  Albert,  Brussels, 

Gerant  de  la  Societe  Solvay  et  Cie. 
Solvay,    Ernest,    43,    Rue    des    Champs    Elysees, 

Brussels,  Alkali  Manufacturer. 
Soma,  Prof.  H.,  Higher  Technical  School.  Asakusa, 

Tokyo,  Japan,  Professor  of  Chemistry. 
Somerset,  H.  St.  John,  jun.,  Mount   Morgan   Gold 

Mining  Co.,  Mount  Morgan,  Queensland,  Austra- 
lia, Assayer. 
Sommer,  Adolf,  corner  1st  and  Binney  Streets,  East 

Cambridge,     Boston,     JIass.,     U.S.A.,    Pharma- 
ceutical Chemist. 
Sommermeier,     Edw.      E.,      1590.     Neil     Avenue, 

Columbus,   Ohio,  U.S.A.,  Chemist. 
Sonstadt,   Edw.,  Church  Fields,   Cheshunt,   Herts., 

Chemical  Technologist. 
Southall,  A.  W.,  Lower  Priory,  Birmingham,  Manu- 
facturing Chemist. 
Souther,  H.,  440.  Capitol  Avenue,  Hartford,  Conn., 

U.S.A.,  Chemical  and  Metallurgical  Engineer. 
Southcrden,     F.,     49.      West     (Irove      Road.     St. 

Lconirds.  Exeter,  T(-:uhcr  of  ClicrMistry. 
Southern,     Thos.,      Wheathill     Chemical      Works, 

St.  Simon  Street,  Salford,  Manufacturing  Cliemist. 


1883.  Soward,  A.  W.,  28,  Therapia    Road,  Honor  Oak, 

S.E.,  Principal  Clerk  (Legacy  Duty  Office). 
1890.  Sowerby,    Thos.    H.,    Canal    Soap   Works,    Verney 

Road,  Rotherhithe,  S.E.,  Soap  Manufacturer. 
O.M.    Sowerby,  \y.  JL,  c/o  United  Alkali  Co.,  Ltd.,  AU- 

husen  Works,  Gateshead-on-Tyne,  Manager. 
1887.  Spackman,  Chas.,  Rosehaugh,  Clitheroe,  Lancashire, 

Portland  Cement  Manufacturer. 
1904.  Sparke,  Archibald,  Public  Library  and  Art  Gallery, 

Bury,  Lanes.,  Chief  Librarian!^  &c. 
1904.  Sparre,  Fin,  1810,  Washington  Street,  Wilmington, 

Del.,  U.S.A.,  Chemist.    ' 
1901.  Sparrow,  J.   Marcellus,  c/o  Imperial  Varnish    and 

Colour  Co.,  Ltd.,  6-22.  Morse  Street,  Toronto, 

Canada,  Varnish  and  Colour  Manufacturer. 
1904.  Spayd,    Chas.    Hay,    Fernwood    P.O.,    East    Lans- 

downe,    Delaware    Co.,    Pa.,    U.S.A..    Analytical 

Chemist. 

1904.  Speiden,  C.  C,  181,  Front  Street.  New  York  City, 

U.S.A..   Chemical   Merchant. 

1905.  Speight,  W.  E..  Sewage  VVcrk.s,  Deighton.  H  udders- 

field.  Chemist. 
1883.  Spence,  D.,  Manchester  Alum  Works.  Manchester, 
Aluin  Manufacturer. 

1900.  Spence,   Howard,   (Journals)  Audley,  Broad  Road, 

Sale,    Cheshire;    and   Alum  Works,  Manchester, 
Chemical  Manufacturer. 

1883.  Spence,  Jno.  W.,  Tiviot  Colour  Works,  Manchester 

Road,  Stockport,  Dry-salter. 
1903.  Spencer.  A.  Gordon,  Truro.  N.S.,  Canada,  Chemist. 

1906.  Spencer,   Fred.    W..   c/o   Standard   Ammonia   Co., 

Ltd.,   Glebe   Point,   Sydney.   N.S.W..   Australia, 
Works  Manager. 

1884.  Spencer,   Jno.,   Globe   Tube    Works,    Wednesburj-, 

Tube  Manufacturer 
O.M.    Spencer,  J.  W.,  Newbigpin  House,   Kenton,  New- 
castle-on-Tyne,  Steel  ilanufacturer. 

1901.  Spencer,  Robt.,  jun.,  3,  Woodvillo   Terrace,  Brad- 

ford. 

1902.  Sperrv,  Elmer  A.,  100,  Marlborough  Road.  Projpect 

Park  South,  Brooklyn,  N.Y.,   U.S.A.,  Electrical 
Engineer. 
1897.  Sperry,  Erwin  S.,  P.O.Box  666,  Bridgeport,  Conn., 
U.S.A..  Metallurgist. 

1905.  Speyer,   Jas.,   c/o   Speyer   &   Co.,   24,    F'ia?   Street, 

and  (Journals)  257.  Madi^on  .Avenue,  Nc\'   York 
Citv,   U.S.  v..    Banker. 

1906.  Spicer,  J.  SpotTord.  Box  401.  Emporium,  Pa..  U.S.A., 

Chemist  (Powder  Works). 

1884.  Spiegel,  Dr.  .Adolf,  .Messel,  bei  Darmstadt,  Germany, 

Analytical  Chemist. 

1903.  Spielmann,   P.   E.,  21,  Cadogan  Gardens,  I^ondon. 

S.W.,  and  (Journals)  Ireiujenbergstr.   .30.  Ziirich, 

Switzerland,    Cliemical    Student. 
190().  Spiera,     V.     G..     Middlepark,     Kamptee.     Central 

Provinf^es.  India,  Chemist. 
1889.  Spies,  Adolph,  102.  Fcnchurch  Street,  London.  E.C., 

Chemical  .Merchant. 
1889.  Spies,   Hermann,    102,   Fenchurch  Street,   Ix>ndon, 

E.C.,  Chemical  .Merchant. 

1885.  Spiller,  A.,  Edison-Swan  Electric  Co..  Sonth  Benwell 

Work.s,  Newcastlc-on-'rync,   Klci-trician. 

O.M.  Spiller,  J.,  2,  St.  Mary's  Road,  Canonbury.  Lonilon, 
N.,  ('onsultini;  Chemist. 

1896.  Spoor,  .1.  L..  Rede  Court.  Koche.-iter.  Kent.  Portlan<l 
Cement  Manufacturer. 

1906.  Springer,  Dr.  .Alf..  312.  East  Second  Street.  Cincin- 
nati. Ohio.  U.S..\..  Clu'tnist. 

1900.  Spurge.    Edw.    C,    619,    Huflalo   Avenue,    Niagara 

Falls,  N.Y.,  U.S.A.,  Chemist. 

1901.  Spurliu,    (Jscar    L.,    c/o    Cieorgiii    Cotton    t)il    Co., 

919.     .Austell     Hiiilding.    Atlanta,    (Ja.,     U.S.A., 

Chemist. 
O.M.    Squire,    P.    W..   413.    Oxford    .^tre<t,    I>indon,    W.. 

Pharnuiceuticnl  Cliemist. 
1896.  SlalTord,  ("has.  H..  </o  The  Hirkacre  Printing  Co., 

Chorlev.   I-aix".,  ( 'olouri.xt. 
O.M.    Staiil,  Dr.  K.  F..  57th  Street  anil  A.  V.  Ky.,  PittM- 

burg.   Pa..   U.S. .A.,  Chemical   Works  .Miinngcr. 
MMIG.   Stahl,    l>r.    Paul   (!..    13.   Snuiire    de    Juisieu     Lille 

(Nord),  France.  Chemicnl  Manufacturer. 
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SUintoD,  Dr.  W.  J..  342.  Brvant  Street,  Buffalo. 

N.Y.,  U  S.A..  Colour  Chemist. 
Stalmaiin.    Otto,    317.    .MoComick     Building,    Salt 

Lake  City.  I'tah.  L'.S..\.,  .Metalluigiial  Engineer. 
Stamp.   Eilwanl.   Florence    House,    Dewsnap   Lane, 

Pukintield.  Sewage   Works  .Manager. 
Standfast,  Jno.  T.,  e/o  Messrs.  Burt,  Boulton,  and 

HaywiHHl,  Ltd.,  Selzaete,  Beigiunj,  ("Iheniist. 
Stanley,    Harry,    3,    St.    .Miehaels    Park,    Bristol, 

Lecturer  on  .Applied  IMiysios  and  Engineering. 
Stanley.    Wni.,    (Jroat   Barrington,    Mass.,    U.S.A., 

Engineor. 
Stantial,    Frank   O..    c/o   Cochrane    Cliemical    Co., 

Everett.   Mass..    L'.S..A.,  Teclinicai   Chemist. 
Staples,    H.    J..    The   Old    Hall,    Spondon,    Derby, 

Colour  Manufacturer. 
Stark,    J.    F.,    Kosetlale,    Bromborough,    Cheshire, 

Works  Superintendent. 
Stat  ham.  Xoel.  c/o  The  West  Virginia  Paper  and 

Pulp  Co.,  Piedmont,  West  Va.,  U.S.A.,  Engineer. 
Stauffacher,      W..      M,      Oberwilerstrasse,      Basle, 

Switzerland,  Chemical  WorlvS  ilanager. 
Stead.  J.  Christopher,  1,  Finsbury  Circus,  London, 

E.C.,  Technical  Chemist. 
Stead.  J.  E.,  F.K.S..  11,  Queen's  Terrace,  Middles- 

bmugh-on-Tees,  .-Analytical  Chemist. 
Stebbins,  Chas.   H..   70,  Meridian  Street,   Melrose, 

Mass..  U.S.i\.,  Assistant  Chemist  (Boston  Navy 

Yard). 
Stebbins,   Dr.  J.   H.,  27,   East  22nd   Street,   New 

York  Cit\',  U.S. .A.,  .Analytical  Chemist. 
Steedman,  R.   H.,  Whiiifield,  Prestwick,  Ayrshire, 

X.B.,  Chemical  Manufacturer. 
Steel.  Fred.  W.,  c/o  Cuming,  Smith  and  Co.,  Yarra- 

ville.  Mellwume,  Vic,  Australia,  Chemist. 
SteeU   Jno.    S.,   Achemat,    Blackburn,    Melbourne, 

Vic.  .Australia,  Cliemisl. 
Steel,  R.  Elliott,  38,  East  Park  Parade,  Northamp- 
ton, Headmaster. 
Stec!.  S.  J.,  17,  fireat  Tower  Street,  London,  E.C., 

Analytical  Chemist. 
Steel,    Thoa.,    Colonial    Sugar    Refinery,    O'Conneil 

Street.  Sydney,  N.S.  W..  .Australia,  Sugar  Chemist. 
Steers,   Thornton,  224,   Grand   Avenue,   Brooklyn, 

X.Y..  U.S.A.,  Chemist. 
Steiger,  C.eorge,  Cosmos  Gub,  Washington,   D.C.. 

U.S.A.,  Chemi.st. 
Stein,    Sigmund,    214,    Upper    Parliament    Street, 

Liverpool.  Sugar  Refinery  Manager. 
Stcitihart,    Dr.    Oscar   J.,    c/o    Messrs.    Steinhart, 
• !    &    Houd,  4.  Lloyds   Avenue.    Fenchurch 
t.  E.f'..  Manufacturing  Chemist. 
.>t«ii,   ."'.   F.,  25,   Henry  Street,   Keighley,  Yorks., 

Teacher  of  Chemistry. 
Stenbouae,    T.,    Townhead,    Rochdale,    Analytical 

Chemist. 
Stephan.  Geo.    B.,  c/o  Larkin  Soap  Co.,   Buffalo, 

X.Y.,  U.S..A.,  Perfumer. 
Stephen.  A.  E..  I^chlan  Gold  Fields,  Ltd..  Forbes, 

S..S.W.,  .Australia.  .Analytical  Chemist. 
Stephf-ns,  H.  OiiiH.,  MA'.,  .Avenue  House,  Finchley, 

N'.,  Ink  Manufacturer. 
StephiTW,    M.    E.,    4,    Carlton    Gardens,    London, 

S.W.  ;    and  (Jf>umalH)  57-<KJ,  Aldersgate  Street, 

I»ndon,  P!.C  ,  Ink  Manufacturer. 
Bu-m,    .Arthur    L.,    Southbank,    Stapcnhill    Road, 

■'   '*  '     ' ',  Brewing  Clicmist. 

**•  J.     .v.,     1^.    Tyndnll     Avenue, 

1  )  I,  Analytical  Chemist. 

Steoart.  I>.  K.,  Oiil»r»me  Cottage,  Broxburn,  West 

bithian,   X.B.,  Oilworka  rTiemist. 
Bteren.   A.    B.,  The    UnivemJty,   Leeda,   Lecturer 

on  I>yi»inK. 
Steven' •    '      * 

Stp* 


8tr« 


'n  H.  A.  Metz  Co.,  4,  North  Clark 

111..  U.S..\.,  ChemiHt. 
I   .   'M\.  .Newgate  Strcf.-t,  London, 


^'  ^.  Seventh  Street,   Buffalo, 

N    >    .   I    >  A  ,  <  h.  rr.i.t  (Wowl   PrfKlu(t«  ('a,.). 
Stevena,    Dr.    Hy.    P..    I^iUjrntory,    15,    Borough, 
Loodoa  Bridge,  8.K.,  ConaulUng  Chemiat. 
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Stevens,  Jno.  H.,  295,  Ferry  Street,  Newark,  N.J., 

U.S.A.,  Manufacturing  Chemist. 
Stevens,   M.   White,  H.M.   Patent  Office,  Chancery 

Lane,  London,  W.C,  Chemist. 
Stevens,  T.  R.  B.,  P.O.  J'.o.x  120.  Kalgoorlie,  West 

Australia,  Metallurgical  Chemist. 
Stevens,    Wm.,   The   Native  Guano  Co.,   Ltd.,   29, 

New  Bridge  Street,  London,  E.C.,  Secretary. 
Stevenson,  Chas.   E.,  80,  Polwarth  Terrace,  Edin- 
burgh, Dyer. 
Stevenson,  Sir  Thos.,  M.D.,  Guy's  Hospital,  London, 

S.E.,  Cliemical  Lecturer. 
Stevenson,   VV.,  Standard  Works,  95a,  Southwark 

Street,  London,  S.E.,  Chemical  Manufacturer. 
Stewart,    David    B.    D.,    Aberdeen    Comb    Works, 

Hutcheon  Street,  Aberdeen,  Managing  Director. 
Stewart,  J<is.,  3,  Ludgate  Circus  Buildings,  London, 

E.C.,    Editor   ("  Gas   World  "). 
Stewart,  Robt.,  43,  Leagrave  Road,  Luton,  Chemical 

W^orks  Manager. 
Stewart,    S.,    c/o    Michael    Nairn    and    Co.,    Ltd., 

Kirkcaldy,  N.B.,  Technical  Chemist. 
Stickland,  Oliver  W.,  c/o  The  New  Explosives  Co., 

Ltd.,   Stowmarket,   Suffolk,   Works  Chemist. 
Stieglitz,   Julius,    University   of   Chicago,    Chicago, 

111.,  U.S.A.,  Associate  Professor  of  Chemistry. 
Stiff,  John  T..  60,  Parrock  Street,  Gravesend,  Kent, 

Works  Chemist. 
Stilweli,    Albert   G.,    36,    Gold   Street,    New   York 

City,  U.S.A.,  Chemist. 
Stingelin,     Dr.     Fritz,    c/o    Solvay    Process.   Co., 

Syracuse,  N.Y.,  U.S.A.,  Chemist. 
Stirk,  Jos.,  Sunnyside  Hydro,  Southport,  Brewer's 

Engineer. 
Stock,  F.  W.  Keating,  County  Analyst's  Office,  Dar- 
lington, Analytical  and  Consulting  Chemist. 
Stockdale,  Edgar,  c/o   E.  Dewhurst  and  Co.,  Ltd., 

Printworks,  Batley,  Yorks.,  Colour  Mixer. 
Stockdale,     Wm.,     Rosebank    Printworks,     Rarns- 

bottom,  near  Manchester,  Calico  Printer. 
Stocks,    H.    B..    12.    Victoria    Road,    West    Kir  by, 

Cheshire,  Analytical  Chemist. 
Stoddard,  Jesse  D.,  Detroit  Testing  Laboratory,  1111, 

Union  Trust  Building,  Detroit,  Mich.,  U.S.A. 
Stoddart,  F.   Wallis,  Grafton  Lodge,  Sneyd  Park, 

Bristol,  Analytical  Chemist. 
Stoer,  J.,  6,  Hanover  Quay,  Dublin. 
Stoker,  G.  N.,  9,  Lessar  Avenue,  Clapham  Common, 

S.W.,  Analytical  Chemist. 
Stokes,  Alf.  W.,  Laboratory,  Town  Hall,  Padding- 
ton  Green,  W.,  Public  Analyst. 
Stokes,    Francis    J.,    17th    and    Cambria    Streets, 

Philadelphia,       Pa.,       U.S.A.,       Manufacturing 

Chemist. 
Stokes,     Dr.     Henry    N.,     Bureau    of    Standards, 

Wasliington,  D.C.,  U.S.A.,  Chemist. 
Stone,    Frank,    Laboratory,     193,    Collins    Street, 

Melbourne,    Victoria,    Analytical    Chemist    and 

Assayer. 
Stone,  Geo.  C,  c/o  New  Jersey  Zinc  Co.,  71,  Broad- 
way, New  York  City,  U.S.A.,  Engineer. 
Stone,  I.  F.,  100,  William  Street,  New  York  City, 

U.S.A.,  Chemical  Merchant. 
Stone,    Thos.    W.,    Chemical    Worlis,    St.    George, 

Bristol,  Chemical  Manufacturer. 
Storey,    I.    H.,    Haverbreaks,    Lancaster,    Chemical 

Manufacturer. 
Stormer,   Edward  J.,  c/o  Case  Threshing  Machine 

Co.,  Racine,  Wis.,  U.S.A.,  Analytical  Chemist. 
Storr,  Bertram  V.,  61,  Balfotir  Road,  Ilford,  Essex, 

Chemist. 
Stowe,    W.    T.,    11,    Camphill    Avenue,    Langside, 

Gla.sgow,  Analytical  Chemist. 
Strange,  Edward    Halford,  7,  Staple  Inn,  Holborn, 

lA)n<Um,  'J'echiiical   liesearch   Chemist. 
Strange,  Wm.  Wajhice,  jun..  Reduction  Works,  Ana- 
conda Copi>er  Mining  Co.,  Anaconda,  Montana, 

U.S.A.,  (Chemist. 
Strangman,  J.  Pirn,  Bleacher. 

Straus,    Ix>uiH,    18,    West  83rd   Street,   New    York 

City,  U.S.A.,  Merchant. 
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Strayer,  D.  W..  428.  West  Kiiig  Street,  York,  Pa., 

U.S.A.,  Chemist. 
Strickler,  Emerson  H.,  c/o  General  Chemical  Co., 

25,    Broad    Street,    Xew    York    Qty,    U.S.A., 

Chemist. 
Strunz,  Dr.   C.  E.,   1437,  Champa  Street,  Denver, 

Colo.,  U.S.A.,  Chemist. 
Strunz,    F.    B.,    672,    Summit    Avenue,    St.    Paul, 

Minn.,  U.S.A.,  Chemical  Engineer. 
Stuart,  C.  E.,  29,  Mosley  Street,  Newcastle-on-Tyne, 

Chemical  Apparatus  Dealer. 
Stuart,  H.  E.,  176,  Purchase  Street,  Boston,  Mass., 

U.S.A.,  Vice-President,  Mercantile  Corporation. 
Stuart,  Harry  T.  R.,  Know  ilill  House,  Entwistle, 

near  Bolton,  Printworks  Sub-Manager. 
Stuart,  T.  W.,  7,  Livingston    Drive,  Sefton    Park, 

Liverpool,  Alkali  Works  Manager. 
Stuart,  Dr.  W.  Theophilus,  197,  Spadina  Avenue, 

Toronto,    Canada,    Physician    and    Professor   of 

Chemistry. 
Stubbs,  Augustus  J.,  50,  Calle  de  Ferraz,  Madrid, 
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1906.  Symes,  Langford  P.,  Parcora  Freezing  Works, 
Timaru,  Xew  Zealand,  Chemist. 

1903.  Symmes,     ^Vhitman,     2231,     Piedmont     Avenue, 
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facturing Chemist. 

1898.  Tanaka,  Keishin,  Matsuba  Hotel,  Kudansaka,  Uye, 
Tokyo,  Japan,  Chemist. 
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Chemist. 

1901.  Tayler.     Jno.      Bernard.      .\nglo-Chinese     College, 

Tientsin.  Xortli  China,  Chemist. 
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1886.  Taylor,  G.  Crosland.  Ravenscur,  Helsby.  near 
Warrington,  Electrical  Enginet-r. 

1894.  Taylor,  (;.  .MidgU-y.  Caxton  House,  West niiuHtor, 
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1905.  Teeple.    Dr.    J.    E..    Industrial    Laboratories,    164, 

Front  Street.  New  York  City.  U.S.A..  Director. 
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Branch). 
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O.M.    Thorneycroft,  Wallace,  Plean  House,  Plean,  Stirling, 

Technical   Chemist. 
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house,  Yorks.,  Dyer. 
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1905.  Thorpe,    Dr.    J.    F.,    Y''annaford,    Heaton    Mersey, 

Lanes.,  Lecturer,  Manchester  University. 
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Rubber    .Manufacturing    Co.,    Ltd.,    47,     Yi.nge 

Street,   Toronto,   Canada,   President. 
1890,  Warren,  Jno.    Davis,   7,   Essex  Road,   Acton,   W., 

Manufacturing  Chemist. 

1901.  Warren,  Jno.  E.,  Eagle  Chemical  Works,  Barchester 

Street.  Poplar,  E.,  Tar  Distiller. 
19)7.  Warren,    W.   H.,   27,  Musgrave  Crescent,    Walham 

Green,  S.W. 
1885.  Waterfall,  W.  B.,  c/o  Avon  Manure  Co.,  Bristol  ; 

and     (Journals)     Thirlniere.     Clavering     Road, 

Redland,  Bristol,  Manure  Manufacturer. 

1890.  Waterhouse,  Major-Cieneral  Jas.,  Hurst  .Mead,  High 

Street,  Kltham,  Kent.  Assistant  Surveyor- 
General  of  India  (retired). 

1891.  Waterhouse,     Robt.,    8,    Severn    Road,    Sheffield, 

Analj  tical  and  Agricultural  Chemist. 

1902.  Watkins,   E.  J.,   (communications)    10,   Montpelier 

Road ;  (Journals)  c/o  Mellin's  Food,  Ltd., 
Stafford  Street,  Peckham,  S.E.,  Works  Chemist. 

1900.  Watkins,  Norman,  (communications)  Box  767,  and 

(Journals)  1701,  Makiki  Street,  Honolulu, 
Hawaiian  Islands.  Chemist. 

1898.  Watkins,    Willard  H.,    c/o    Schoellkopf,    Hartford 

and  Hanna  Co.,  P.O.  Drawer  57,  Buffalo.  N.V., 

U.S.A.,  Chemist. 
1894.  Watmough,  Benj.,  1.  Ryeburn,  Stanley  Road  ;  and 

(Journals)  c/o  Brothcrton  and  Co.,  Ltd.,  Ammonia 

Works,  WakcHeld,  Chemist. 
1894.  Watson,  Alex.   Forbes,  St.  James's  Gate  Brewery, 

Laboratory,  Watling  Street,  Dublin,  Chemist. 
1884.   Watson,  Chas.,  c/o  Josiah  Hardman,   Ltd.,   Aston 

Church      Road,      Birmingham.      Manufacturing 

Chemist. 

1894.  Watson,  Chas.  Ernest,  28,  Highfield  Road,  Stretford, 

Manchester,  Chemical  Assistant. 

1890.  Watson,  Eric  E..  (Journals)  The  Queensland  Smelt- 

ing Co.,  Aldershot,  Maryboroucli.  Queensland, 
Australia  ;  (subs.) c/o S. Watson.  Queen  Insurance 
Buildings,  Dale  Street.  Liverpool,  Chemist. 

1895.  Watson,  H.  .\rd,  c/o  Tunstall  and  Co.,  Ltd.,  Leeds 

Bridge,  Leeds.  Tar  Distiller. 

1901.  Watson,    Herbert    J.,    35,    Park    Road,    Widnes, 

Chemist. 

1903.  Watson.  H.  W..  c/o  H.   Hogarth.  Denton  .\venue. 

Gledhow,   I^eeds.  .\nalytical  Chemist. 

1903.  Watson,  Hugh  .M.,  22,  cJleraine  Road,  Blackheath. 

S.E.,   Paint  Manufacturer. 
1894.   Watson.     .las..     Tyne     View.      Hebljurn-on-Tvne. 

Alkali   Works  .Manager. 
1905.   Watson,   Jame.s,    41,    Sheiburn    Streft.    Holdeme.is 

Road,   Hull,   Works  Chemist. 
0..M.    Watst)n,  Jno.,   c/o  City  and  Suburban  (J.M.   Co., 

Box    1026,   Johaimesburg,   Trancvaal,   Technical 

Chemist. 

1891.  Watson.  Jno..   Langdon,  Beaconsfield  Road,  Black- 

heath,  S.E.,  .Analytieal  Chemist. 
0..M.    Watson,  Jno.  C.  Tlie  Bleachery,  Sayle.^ville,  R.I., 
U.S.A..   .Manager  of  Prinlworks. 

1904.  Watson,    Percy.   5.">4,    Somerset    .Avt-nue,   Taunton. 

Ma.ss.,   U.S. .A..  Chemist  and   Dyer. 
O.M.    Watt,    A.,    e/o    .MacHe    and    Sons.    34,    .MtKirficldB, 

Liverpool,  Sugar  Works  Cliemisf. 
1901.   Watt,  Francis  L,  10,  Northcote  Chamber*.  Kcihy 

Lane,  Circular  Quay,  Sydney,  N.S.W.,  Australia, 

Student. 
\90(].   Watt.    H.    K..    ^rt.    Clnrenee    Roiul.    Sidiup.    Kent. 

Chemist. 
1904.  Watt,   John.    17,    .Maple    Avenue,     Tonmto.    Ont.. 

Canada,  Gloss  Manufacturer. 
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Watts,  Chas.  J.,  40,  City  Road.   London,   E.C., 

Mamifacturer. 
Wntts.  .Iiio.    Isiirto,   Fairleigh,   Hartford,   Cheshire, 

.\lkali  Works  Manager. 
W.^yhuul.  Win.  A..  12,  AU)ert  Road,  Brockley.  S.E., 

Manufacturing  Chemist. 
Webb.  E.  .v..  51.  Pearson  Avenue,  Toronto,  Canada, 

Manufacturing  Chemist. 
Webb.  Frank  H..  7.  Dustin  Street,  Haverhill,  Mass., 

U.S.A.,  Chemist. 
Webb.   Jno.    F.,    20,    Louvaine    Road.    St.    John's 

Hill.    Battersea,    S.W.,    Mining    and    Electrical 

Engineer. 
Webb^  Wm.  J.,  26,    Livingston    .\ venue,  Yonkers, 

N.Y.,  U.S..\.,  Superintendent  of  Printing  Depart- 
ment. 
Webber,   W.  J.,  55,   Kilby  Street,   Boston,  Mass., 

U.S..\.,  Manufacturing  Chenust. 
Weber,   Nicholas  M.,  737,   Western  .\venue,  West 

L\Tin,  .Mass.,  U.S.A..  Ixather  Manufacturer. 
Webeter,  C.  S.  Stanford,  Malvern  House,  Redland, 

Bristol,  Consulting  and  Analytical  Chemist. 
Webster,    Geo.    J..    Standard    Chemical    Co.,    Ltd., 

Gooderham  Building,  Toronto,  Canada,  Secretary. 
Wel>ster,  Jno.,   Chemical   Laboratory,   Guy's   Hos- 
pital, London,  S.E.,  Analyst. 
Wwidell.  George.  20,  Grainger  Street  West,    New- 

castle-on-TjTie,  Manufacturing  Chemist. 
Wedekind,  Rud.,  Uerdingen   am  Rhein,  Germany, 

Manufacturer  of  .Alizarin  and  Bichromates. 
Wedge.  Utley,  Pennsylvania  Salt  Manufacturing  Co., 

Philadelphia,  Pa..  I'.S.A.,  Chemist. 
Weed,  Hy.  T.,  408,  Third  Street,  Brooklyn,  N.Y., 

U.S..\..  Teacher  of  Chemistry. 
Weeks,   H.    B.,   2,   Infield   Park  Road,    Barrow-in- 

Fumc-ss,  Analytical  Chemist. 
Wei-ms  Dr.  J.  B..  Aspen  Hall,  Crewe,  Va.,  I'.S.A., 

.Agriciiltiiral  Ciicinist. 
Weeple,  Lawrence,  Knchin's  Wharf,  Stratford,  E., 

Colour  Works  Chemist. 
Weil.  Jacob  A.,  c/o  The  Power  Gas  Corporation, 

Ltd..    39,    Victoria    Street,    W^estminster,    S.W., 

Chemist. 
Weir.    James.    Imperial    ^'amish    and    Colour    Co., 

6 — -24.  Mor^e  Street.  Toronto,  Canada,  Chemist. 
Weiskopf,  Erich,  Dynamite  Factory,  Modderfontein, 

Transvaal,  South  Africa,  Chemist. 
Wei«",  O'irp  H..  Chemische  Fabrik,  Hudemiihlcn, 

H  I  if-rmany.  Chemical  Manufacturer. 

V\  •  jun.,  c/o  Vulcanit'-  Portland  Clement 

t  ■   .   .  ,.,..; i..-.burg,  N.J..  U.S..\..  Chemi.st. 
Weiw-muller.  ■  Ernest    C,    Hill    Crest,    The    Heath, 

Run«om,   Chpfthire,   Research  Chemist. 
Welch.   J.    Culhljert,    Alaska   Copper   Co.,   Copper- 
mount.  Alaska.  U.S..\.,  General  Superintendent. 
Weldon.  Ix-onard  E.,  154,  Egypt  Road,  New  Bas- 

ford.  N'ottlnKham.  Dyer. 
Wellcome,  Henry  S.,  Snow  Hill  Buildings,  London, 

E.C.,   Manufacturing  Chemist. 
Wf!l-.    .1-=     Cray,    Carlton    Ijiwn.    Chester    Road, 

Nlanchester,    Brewing  ("hemisl. 
^^  L,  h<),  Joralemon  Street,  Brooklyn, 

\.,  J'atent  I^iwyer  and  Engineer, 
(forrorks  I^Jini-  I)yf  worLs,  Bed  Bank, 
•.  Printworks  .Manager. 

L.,  3,  Prince's   Gardens,    Dowanhill, 
'\tialytital  (liemiHt. 
W..  Holt  T«)wn,  .Manclurster. 
Welt,  r>r.  Ida.  18,  Went  H3rd  Street,  New  York  City, 

l.S.A..  Chemi«t. 
Vi'rnfit^.  FranriH  E.,  Hdvetin,  Xeweantle,  Staflord- 

•  hir'-,  '••rnmi'    CoUmr  Mannfftcturer. 
Wptmi*'.  Dr.  W.,  r/o  Herm   H.  Schultz,  GraalHlrasse, 
I,-ir"-*rfT7,  Germany,  Manager. 

.M.     A..     Kaukauna,     Wis.,     U.S.A.. 
.ufartarer. 
'   '"     *      "■"      '   ■     Street,  Chicago, 
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my.  Alkali  Manufacturer. 
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Wesson,  D.,  c/o  Southern  Cotton  Oil  Co.,  24,  Broad 

Street,  New  York  City,  U.S.A.,  Technical  Chemist 

and  Cotton-Oil  E.xpert. 
W'est,   Loonnrd,  Merrywood,   Belton  Road,  Derby, 

Manufacturing  Chen\ist. 
Westenfclder,  B.  D.,  924,  Clinton  Street,  Cincinnati, 

Ohio,   U.S.A..  Chemist. 
Westmoreland,    J.     W.,     12,    Arthington    Terrace, 

Hun.slet,  Leeds,  Metallurgical  Chemist. 
Weston,  Robt.  S.,  14,  Beacon  Street,  Boston,  Mass., 

U.S.A.,  Chemist  and  Bacteriologist. 
Weston.  Thos.  W.,  c/o  Jos.  Watson  and  Sons,  White- 
hall Soap  Works,  Leeds,  Mechanical  Engineer. 
Weston,    Wm.,    17,    St.    David's   Road,    South.sea, 

Analytical  Chemist. 
W'ethered,    Wm.     P.,    Redcourt,     Carnatic    Road, 

Mossley  Hill,  Liverpool,  Manager. 
Wetter,  Jasper,  37-39,  Essex  Street,  Strand,  London, 

W.C,  Patent  Agent. 
Whalley,   L.   J.   de,    148,   Jcrningham   Road,   New 

Cross,  S.E.,  Sugar  Chemist. 
Whatmough,    Dr.    Wm.    H.,    Woodleigh,    Cheadle, 

Cheshire,  Chemist. 
Wheeler,  Dr.  Edvvd.  J.,  79.  Chapel  Street,  Albany, 

N.Y.,   U.S.A.,  Analytical  Chemist. 
Wheeler,  Ernest,  4,  Fairfield  Terrace,  Higher  Open- 

shaw,  Manchester,  Motalhirgieal  Chemist. 
Wheeler,  Frank  G.,  Trenton,  Mich.,  U.S..A.,  Chemist. 
Wheeler,  R.  Vernon,  c/o  Messrs.  Monks,  Hall  and 

Co.,  Warrington,  Chemist. 
Wheelwright,  Dr.  E.  W.,  24,  Stanmore  Road,  Edg- 

baston,  Birmingham. 
Whetlon,  John,  23,  Church  Street,  Toronto,  Canada, 

Manager  of  Canadian  Branch  of  Read  Hollidav 

&  Sons,  Ltd. 
Whiffen,  Thos.  J.,  Ccrris  Hon.se,  West  Hill,  Putney, 

S.VV.,  Manufacturing  Chemist. 
WhifTen,  W.  G.,  Lombard  Road,  Battersea,  London, 

S.W.,  Manufacturing  Chemist. 
Whipple,  G.  C,  St.  Paul  Buildmg,  220,  Broadway, 

New  York  City,  U.S.A.,  Chemist. 
Whitaker,    Alf.,     Newlaithes     Grange,     Horsforth, 

Lerds,  Dyer. 
Whitaker,     Milton     C,     825,     Monmouth     Street, 

Gloucester  City,  N.J.,  U.S.A.,  Chemist. 
Whitaker,  Thos.,  Newlay  Hall,  near  Leeds,  Dyer. 
Whitaker,     Thorpe,     (Journals)     Bradford     Dyers' 

Association,    Ltd.,    and    35,    Pcmberton    Drive, 

Bradford,  Yorks,  Dyer's  Chemist. 
W^hite,  Alf.  H.,  1017,  Hill  Street,  Ann  Arbor,  Mich., 

U.S.A.,  Instructor  in  Chemical  Technology. 
White,  Arthur  F.,  2,  Melbourne  Grove,  Thornlmry, 

Bradford,  Yorks,  Manufacturing  Druggist. 
White,   Clarence  B  ,  c/o  Herringbone  Metal  Lath 

Co.,  156,  Fifth  Avenue,  New  York  City,  U.S.A., 

Chemist. 
White,  H.  Graham,  24,  Bidston  Road,  Oxton,  Bir- 
kenhead, Works  Chemist. 
White,  Henry,  245,  Western  Road,  Crookes,  Shef- 
field, Manufacturing  Chemist. 
White,  J.  Campbell.     See.  Overtoun,  Lord. 
White,  Jno.,  County  Offices.  St.  Mary's  Gate,  Derby, 

Public  Analyst  to  County  of  Derby. 
White,  Paul  T.,  Horton  Field  House,  West  Drayton, 

Chemical   Manufacturer. 
White,  William,  JJelocil  Station,  Province  Quebec, 

Canada,  Cht-mist. 
White,  W.  Gilcluist,  133,  Tottington  Road,  Bury, 

Lanes..  Calico  Printer's  Chemist. 
White,  Wm.  T.,  c/o  American  Hide  and  Leather 

Co.,    Lowell,    Mass.,    U.S..A.,    Leather   Manufac- 
turer. 
Whitehead,    Walter,    82,    Ship    Avenue.    Medford. 

.Mans.,  U.S.A.,  Manufacturer  of  Textile  Chemicals. 
WliilehouHC,    P.    L.,   e/o   W.    H.    Keys,    Hall   End 

Works,     West     Bromwich,     Staflordshire,     Oil 

(.'liemist. 
Whiteley,  C.  E.,  21,  Brudenell  View,  Leeds,  Demon- 

.strator  of  Chemistry. 
Whiteley,  R.  IJoyd,  5,  Bagnall  Street,  West  Brom- 
wich, Staffordshire,  Chemical  Lecturer. 
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Whiteside,  Harold,  c/o  W.  H.  Holmes  &  Sons.  Port- 
land Road,  Newcastle-on-Tvne.  Colour  Maker. 

Whiteside,  Jno.  L.,  376,  St.  Helen's  Road,  Bolton- 
le-Moors,  Chemical  Lecturer. 

Whittaker,  C.  J.,  Winthrop,  Ansdell  Road,  Lythani, 
Lancashire,  Chemical  Engineer. 

Whittier,  Charles  T.,  322,  Warren  Street,  Jersey 
City,  N.J.,  U.S.A.,  Manager. 

Whitton,  Jas.  T.,  c/o  Nobel's  Explosives  Co.,  Ltd., 
Ardeer,  Stevenston,  N.B.,  Chemist. 

Whowell,  F.,  Croich  Hey,  Tottington,  Bury,  Lanes., 
Bleacher. 

Wiarda,  Jno.  C,  259-273,  Green  Street,  Brooklyn, 
N.Y.,  U.S.A.,  Manufacturing  Chemist. 

Wiborg,  F.  B.,  The  Ault  and  Wiborg  Co.,  Cincinnati, 
Ohio,  U.S.A.,  Manufacturer. 

Wickens,  B.  Fo.ster,  31,  Bermondsey  Wall,  London, 
S.E.,  Managing  Director  (Wickens,  Pease  and 
Co.,  Ltd.). 

Wickett,  Dr.  S.  Morley,  c/o  Wickett  and  Craig,  Ltd., 
Don  Esplanade,  Toronto,  Canada,  Leather  Manu- 
facturer. 

Widmann,  Eugene  A.,  595,  Eighth  Avenue,  Brook- 
lyn, N.Y.,  U.S.A.,  Dyestufl  Merchant. 

Wieler,  Eric  E.,  4,  Palatine  Road,  Withington,  Man- 
chester, Chemical  ^lerchant. 

Wiener,  William,  62^,  Nelson  Place,  Newark,  N.J., 
U.S.A.,  Analytical  and  Consulting  Chemist. 

WilTen,  Henry  J.,  17,  Albany  Road,  Manor  Park, 
Essex,    Manufacturing   Chemist. 

Wiggin,  W.  W.,  55,  George  Street,  Birmingham, 
Nickel  Refiner. 

Wigglesworth,  Edwin,  c/o  Pulaski  Alining  Co., 
Pulaski,  Va.,  U.S.A..  Jlanufacturing  Cliemist. 

Wigglesworth,  Henry,  25,  Broad  Street,  New  York 
City,  U.S.A.,  Manufacturing  Chemist. 

Wightman,  C,  1,  Fenchurch  Avenue,  London,  E.G., 
Chemical  Merchant. 

Wilmer,  Sigurd  A.,  Hull  Road,  Hedon,  near  Hull, 
Tar  AVorks  Chemist. 

Wild,  Roland  C,  The  Grange,  New  Eltham,  Kent., 
Analytical  Chemist. 

Wilder,  F.  L.,  Morro  Velho,  Villa  Nova  de  Lima, 
Estado  de  Minas  Geraes,  Brazil,  Assayer. 

Wilder,  Salmon  W.,  jun..  North  Woburn,  Mass., 
U.S.A.,  Treasurer. 

Wildman,  Arthur  J.,  133,  Central  Park  Road,  East 
Ham,  E.,  Chemist. 

Wiley,  Dr.  Harvey  W.,  Bureau  of  Chemistry,  Depart- 
ment of  Agriculture,  Washington,  D.C.,  U.S.A., 
Chief. 

Wilke,  Wm.,  86,  Norwood  Avenue,  Buffalo,  N.Y., 
L'.S.A.,  Chemical  Engineer. 

Wilkie,  Jno.  M.,  38,  South  Road,  West  Bridgford, 
Nottingham,  Analytical  Chemist. 

Wilkin,  Sir  Walter,  K.C.M.G.,  Appold  Street, 
Finsbury,  E.C.,  Yeast  Manufacturer. 

Wilkms,  Charles,  40,  Church  Lane,  Homsey,  N., 
Manufacturing  Perfumer. 

Wiikins,  H.  A.  J.,  c/o  New  Jersey  Zinc  Co.,  71,  Broad- 
way, New  York  City,  U.S.A.,  Mining  Engineer. 

Wilkmson,  Prof.  J.  A.,  Transvaal  Technical  Insti- 
tute, P.O.  Box  1176,  Johannesburg,  Transvaal, 
Professor  of  Chemistry. 

Wilkinr  on,  J.  B.,  Tong  Street,  Dudley  Hill,  Bradford, 
Yorks.,  Chemical  Manufacturer. 

Wilkinson,  John  E.,  71,  Lombard  Street,  Toronto, 
Canada,   Gold  and   Silver   Refiner. 

Willard,  C.  T.,  29,  Chestnut  Street,  Newark,  N.J., 
U.S.A.,  Chemist. 

Willcox,  Benjamin,  47,  Lincoln's  Inn  Fields,  London, 
W.C.  (Jouniivls),  34.  Hamilton  Terrace,  St. 
John's  Uood,  N.W.,  Patent  Agent. 

Willenz,  Dr.  Michel,  Rue  Haringrode  4,  Antwerp, 
Belgium,  Leather  Trades  Chemist. 

Williams,  A.  LI.  Grifiith,  Uzina  Cansan^ao  de 
Sinimbu,  S.  Miguel  dos  Campos,  Maceio,  Brazil, 
Sugar  Planter. 

Williams,  Chas.  E.,  Thornhayes,  Sleaford,  Seed 
Crusher. 


1895.  Williams,  David  T.,  9,  Calvert  Terrace,  Swansea, 

Chemist. 
1905.  Williams,  Gerard  W.,  South  Rose  Deep,  Ltd.,  Box 

21,  Germiston,  Transvaal,  Metallurgical  Chemist. 
1891.  Williams,  Henry  J.,   161,  Tremont  Street,  Boston, 

Mass.,  U.S.A.,  Ciiemical  Engineer. 
1904.  Williams,    Jno.    T.,    Lord's    Court     Building,    27, 

William  Street,  New  York  City,  U.S.A., 

1904.  Williams,  Naboth,  28,  RoUeston  Street,  Warrington, 

Technical  Chemist. 

1902.  Williams,  Percy,  (subscriptions)  75,  Fairfax    Road, 

London,  N.W..  and  (Journals)  c/o  A.  J.  Simons, 
Pontianak,  Dutch  West  Borneo,  via  Singapore, 
Chemist. 

1885.  Williams,  Rowland,  Hale  Cote,  Albert  Park,  Lan- 
caster, Analytical  Chemist. 

1900.  Williams,  Sam'l.  H.,  Glastonbury,  Conn.,  U.S.A., 
Soap  Manufacturer. 

1903.  Williams,    S.    M.,   269,    Springdale    Avenue,    East 

Orange,  N.J.,  U.S.A..  Chemist. 
1885.  Williams,  T.  Howell.     See  Idris,  T.  H.  W. 
1884.  Williams,  Prof.  W.  Carleton,   Broomgrove,  Gorinp- 

on-Thames,  Professor  of  Chemistry. 

1902.  Williams,  Walter  Scott,  Arnold  Printwork.-!,  North 

Adams,  Mass.,  U.S.A.,  Chemical  Engineer. 

1887.  Williams,  W.  Collingwood,  68,  Grove  Street,  Liver- 

pool, Analytical  Chemist. 
O.M.    Williams,  W."  J.,  5004.  Franklin  Street.  Frankford, 
Philadelphia,  Pa..   U.S..A.,  Analytical  Chemist. 

1894.  Williamson,  J.  Alex.,  66,  Onslow  (Jardens,  Muswcll 

Hill,  N.,  Analytical  Chemi.st. 
O.M.    Williamson,    Robt.,    Low    Walker,    Newcastle-on- 
Tyne,  Technical  Chemist. 

1903.  Wills.  J.  L..  1.3.3,  Midwood  Street,  Brooklyn.  N.Y., 

U.S.A.,   Technical   Chemist. 

1905.  Wills.  W  m.   R..  162,  .Main  Street,  Waltham.  .Mas.>^.. 

U.S.A..  Dver. 

1895.  Willson,   Thos.   L.,   St.   Catherine's,  Ont.,  Canada, 

Electrical  Engineer. 
1890.  Wilson,    Alf.,    c/o   Messrs.    J.    and    E.  Sturge,  18, 
Wheeley's  Lane,  Birmingham,  Chemist. 

1884.  Wilson,    Anthony    W.,    20,    Westcott  Street,  Hull, 

Colour  Works  Manager. 

1888.  Wilson,  Cecil  H.,  c/o  Sheffield  Smelting  Co..  Ltd., 

Royds  Mills  Street,  Sheffield,  Clicmist. 
O.M.    Wilson,  C.  J.,   14,  Old  Queen  Street,  Westminster, 

S.W. 
1888.  Wilson,  Dr.  David,  Carbeth,  Killearn,  by  Glasgow. 

1885.  Wilson,  Frank,   7,  Bedford  Square,   London,  W.C., 

Brewer. 
1903.   Wilson,  Geo.  C,   Mysore  (UM    .Mines.   Kolar   Gold 

Field,  Mysore  State.  India.  Chemist. 
O.M.    Wilson,  G.  E.,  The  Chemical  Works,  Oldbury,  near 

Birmingham,  Chemical  Manufacturer. 
1902.   Wilson,    Geo.    W.,    84,    (-lossop    Road.    (J.imesley. 

Dinting,  near  .Manchester,  Works  Chemist. 

1899.  Wilson,  Gordon,  Benallan,  Kirkintilloch,  N.B. ;  and 

(Journals)  Promontorio,  Estacion  Chinacates, 
Durango,  Mexico,  Chemist  and  Assayer. 

1886.  Wilson  Jno.,  Tyneside,  Hagley  Road,  Birmingham, 

Technical  Cheniist. 

1896.  Wilson,  Jno.,  The  Vines,  Oxford  Road,  Runcorn, 

Chemical  Kngineer. 
1902.   Wilscn,  Jno.  B.,  .Mount  .Morgan  G.  M.  Co..  Mount 

.M(jrgan,  Queen.slan<l,  Australia,  .Mining  Enginet-r. 
ly05.    Wilson,  J.  E.,  c/o  (.Jeneral  Chemical  Co..  2r>,  Broad 

Street,  New  York  City,  U.S.A.,  Chemical  Sslea- 

man. 
O.M.    Wilson,  J.    H.,   S,    Friar's  Stile   Road,    Richmond, 

S.W.,  Chemical  Manufacturer. 

1906.  Wilson,    J.    .Murray,    c/o    Hamilton    Powder    Co., 

Bel  veil  Factory,  near  Montreal,  Canada,  Tech- 
nical Chemist. 

1902.  Wilson,  l/?onard  V..  Boston  Houjm?.  Stoncy  Stanton 
Road,  Coventry.  Technical  Cheuiift. 

O.M.  Wilson,  R.  H.,  EnglesclilTc,  R.F  O.,  Co.  Durham, 
Chemical  .Manufacturer. 

1900.  Wilson,   Walter  .\..   Ank-or.  Stevenston,  A\Tahire. 
1885.  Wilson,    Dr.    W.    H.,    Presidency   College,   Madras, 

India,  Lecturer  on  Physics. 


Ix. 
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1S90.  Wa<!on.  W.  W.,  The  Grange,  Carbrook,  near  Staly- 

bridge,  Analytii-al  Chemist. 
lSii4.  Wilton,   Thos..    Winsor   House,    Beckton,    E.,   Tar 

Works  Manager. 

1901.  Wing,    Herbert    H.,     Monticello,     N.Y.,      U.S.A., 

Chemical  Engineer.     • 
1892.  Wine.  J.   D..  -^2,  William  Street,  New  York  City, 

U^S.A..  Merchant. 
1S1»3.   Wingiito.     Hamilton     M..    Technii-al    Chemist    and 

.Metalhirgist. 
iSih.'    Wingtield.T.  R..  5,  Hromwioh  Street,  Bolton,  Brewer. 
0.>[.    Wingham,  A..  Livermead  House,  Torquay,    Metal- 
lurgical Chemist. 
ItXHi.  Winkler.  S.  .M.,  38  and  40.  .Main  Street,  Cincinnati, 

Ohio,  U.S..\..  Chemieal  Merchant. 
O.M.    Winser,  P.  J.,  Moor  House,  Biddulph  Moor,  Congle- 

ton.  Cheshire.  Con.^ulting  Chemist. 
O.M.    Winsloe,  H.,  c/o  Tennants  and  Co.,  Clayton,  Man- 
chester, Manufacturing  Chemist. 
1 892.  Winstanley,   Hy.,    Bridge   House,   Cheadle  Hulme, 

Cheshire.  Technical  Chemist. 
1886.  Winstone,  E.  H.,  Members'  Mansions,  36,  Victoria 

Street,  London,  S.W.,  Ink  Manufacturer. 
lyitT.  Winther,     Dr.     A..     Chemi.sche-Fabrik-Griesheim- 

Elektron.     Werk     Oehler,     Offenbach     a/Main, 

Oermany,  Chemist. 
1892.  Wirtz.  Dr.  Quirin,  28,  Great  Ormond  Street,  London, 

W.C,  Consulting  Chemist. 
1901^.  Wishart.     Harlan     L.,     Washburn,     Wis.,     U.S.A.. 

Chemist. 
1889.  Wi-shart,    Jno ,    39,    St.    Vincent    Place,    Glasgow, 

General  Manager  (Oakbank  Oil  Co.,  Ltd.). 

1902.  Withers.  Prof.  W.  A..  State  A.  and  M.  College,  West 

Raleigh,  X.C..  U.S.A.,  Professor  of  Chemistry. 

1906.  Withey.  Wni.  S.,  c/o  Brustad  Mines.  Ltd..  Eid.svold, 

Xorwnv.  .As.saver  and  Chemist. 
O.M.    Witt.  Dr." Otto  N..  Ebcresihenallee  10,  Westend  bei 

Berlin,  Professor  of  Chemistry. 
1892.  Witthaus,  Dr.  R.  A..  Cornell  Medical  College,  First 

Avenue  and  2Hth  .Street,  New  York  City,  U.S.A., 

Profes.>i<ir  of  Cliemistrv. 

1905.  Wittmack,  Chas.  A.,  606,  West  113th  Street,  New 

York  Citv,  U.S.A..  Chemist. 

1907.  Wolcott.    fowTi.send.    39,    Whitehall    Street,    New 

York  Citv,  U.S.A. 
1904.  Wolf,  Aneust  S.,  Laboratory,  E.  L.  A.  S.,  120,  Broad- 
way, New  York  City,  U.S..A.,  Chemist. 

1903.  Wolf,  Jacques,  c/o  Jacques  Wolf  and  Co.,  Passaic, 

X.J.,  U.S.A..  Manufacturing  Chemist. 
1894.  Woltereck,     Dr.    H.    C,    3,    Edinburgh    Mansions, 

Howick  Place,  London,  S.  W.,  Consulting  Chemist. 
1903.  Wolton,  Wm.  R.,  c/o  Joseph  Fison  and  Co.,  Ltd., 

Ipswich,  Manager. 
18W».  Wood,  Ebenezer,  Stej)hen.son  Street,  Canning  Town, 

E..  Manufacturing;  Chemiot. 

1906.  Wood,  E.  E.vott,  Hurricane  House,  Brymbo,  near 

Wrexham,    North    Wales,    Chemist   and    Metal- 

Inrsriiit. 
1900.  Woofl.  Frank,  Hazelhurst.Donca.ster  Road,Barnsley, 

Yorkn.,  A.^i-stant  .Manager  (Glas.s  Works). 
1901    WotkJ,  Frank     S.,     f'hin    Chu,    Heathcote    Street, 

X«;wland.  Hull.  Cement  Works  Chemist. 
IR87    Wood.  Jo*.  T..  62.  Park  Road,  Nottingham,  Tanner. 
188^    Woorl.  Wm.,  20,  Rue  General  van  Merlen,  Antwerp, 

B»'lgium,  Bleacher  and  Dyer. 
I90fi.   WcifUII.   Cf.rlKf.    Palace   Chambers,    Westminster, 

ii.W'.,  Civil  Engin»Tr. 
n  \t     u-..!,„^jt^  R.  C,  r/o  S«nita»  Co.,  Ltd.,  IxK-ksley 
"•t.     Limehouae,      London,     E.,     Technical 
".i-f. 
I'Jtrl.  r-ha,.   K.,  458_  p^^e  Lane,  Droylsden, 

'•r,  fhemift. 
•*W-    •  Ja"  .     Injflewoofl,    Slaithwaite,     near 

■M.  Tar  Dinfiller. 
IHW>.    \'  In.    Ihirand.    S^),    licaver    Street,    New 

^f;rk  (  ilv.   U.S.A..  Annlvtiral  fhomist. 
l»0O.  Wrxxlrow,  .John.  12,  Park  H<,iu\.  Hull,  CliemiHt. 
1902.  Woorl<iide,   T.    Frank,    r/o   Warner   Chemical    Co., 

141.  BffjMlway.  New  York  City,  U.S.A.,  Hccre- 

t*fy. 


1906.  W'oochvard.  Horace  A.,  1268,  AmstorJam  Avenue, 

New  York  City.  U.S.A.,  Chemist. 
1896.  Woodward,  Jas.,  31,  Coventry  Road,  Ilford,  Essex, 

Government  Analyst. 
1904.  Woolcott,    Geo.    H.,    Lady's   Well   Brewery,    Cork, 

Ireland,  Brewers  Chemist. 

1904.  Woolcott,    Herbert,    44,    Zinzan    Street,    Reading, 

Brewer's  Chemist. 
1896.  Woolf,  Julian,  51,  Buckland  Crescent,  South  Hanip- 
stead,  N.W.,  Manufacturer. 

1889.  Woolf,    Mortimer,    Y^'eatman    and    Co.,    Denmark 

Street,  E.,  and  (Journals)  Mayfield,  Mortimer 
Road,  St.  John's  Wood,  N.W.,  Vinegar  Brewer. 

1906.  Woollatt,  Dr.  George  H.,  Municipal  Technical  School, 
Portadown,  Ireland,   Principal. 

O.M.  Woolley,  G.  S.,  Victoria  Bridge,  Manchester,  Phar- 
maceutical Chemist. 

1905.  Woore,   N.   L.,    P.O.   Mount  Morgan,   Queensland, 

Australia,  Assaver. 

1901.  W'orden,  Edw.  C.,'  c/o  Clark  Thread  Co..  Newark, 
N.J.,  U.S.A.,  Analytical  Chemist. 

O.M.  Worrall,  H.,  Crimsworth,  Whalley  Range,  Man- 
chester, Dyer. 

1903.  Worstall,  Robt.  A.,  726,  Clinton  Place,  Evanston, 

111.,  U.S.A.,  Chemist. 

1900.  Worthington,     Arthur,     Lynwood,     Green     Lane, 

Bolton,  Chemist  and  Sub-Manager. 

1896.  W'rampelmeier,  T.  J.,  2253,  Piedmont  Avenue, 
Berkeley,  Cal.,  U.S.A.,  Chemist. 

O.M.  Wray,  0.  J.  P.,  Hazlemere,  Coleraine  Road,  Black- 
heath,  S.E.,  Technical  Chemist. 

1901.  Wren,   E.   Cecil,  Glencoe,   Eaglescliffe,   R.S.O.,  Co. 

Durham,  Vinegar  Brewer. 

1904.  Wright,  AUister  M.,  62,  Harman  Street,  Addington, 

Christchurch,  N.Z.,  Chemist  (Christchurch  Meat 
Co.). 
1895.  AVright,  Arthur  C,  c/o  Turner,  Morrison  and  Co., 
6,  Lyons  Range,  Calcutta,  India,  Chemist. 

1904.  Wright,  Chas.  L.,  Fuel  Testing  Plant,  U.S.  Geological 

Survey,  St.  Louis,  Mo.,  U.S.A.,  Chemical 
Engineer. 

1905.  Wright,  Daniel,  287,  Maverick  Street,  East  Boston, 

Mass.,    U.S.A.,    Manufacturer  of   Dycstuffs   and 

Chemicals. 
1901.  Wright,  Harold  E.,  c/o  Sir  B.  Samuelson  and  Co., 

Ltd.,  Middlesbrough,  Chemist. 
1885.  Wright,  Jos.,    19,   Arboretum  Street,  Nottingham, 

L&cc  Dresser 
O.M.    Wright,   L.   T.,    1020,  Fourteenth  Street,   Oakland, 

Cal.,  U.S.A.,  Chemical  Engineer. 
1900.  Wright,  W^alter  J.,  70,  Newton  Road,  Faversham, 

Kent,  Chemist  (Cotton  Powder  Co.). 

1890.  Wiilffing,  Dr.  Charles,  Honningen  a/Rhein,Germany, 

Technical  Chemist. 

1904.  Wiinsohe,  Fritz,  Rcichenbachstrasse  25p.,  Dresden- 

Altst,  Germany,  Chemist. 

1906.  Wuth,  Dr.  Berthold,  Oaklands,  Bramhall,  Cheshire, 

Chemist. 
1890.  Wyatt,   Dr.    Francis,  402,   West  23rd  Street,  New 
York  City,   U.S.A.,  Consulting  Chemist. 

1905.  Wyer,  Malcolm  G.,  The  Library,  State  University, 

Iowa  City,  Iowa,  U.S.A.,  Librarian. 
O.M.    Wyld,  Jno.,  The  Avenue,  Lidgett  Park,  Roundhay, 
Leeds,  Chemical  Works  Manager. 

1906.  Wynne,  Prof.  W.   Palmer,    F.R.S.,  The  University, 

Sheffield,    ;in(i    (Journals)    106,    Witham    Road, 
Sheffield,   Professor  of  (Chemistry. 
1905.  Wyrall,   Cyril   dc,    Kidgclield   Park,   N.J.,    U.S.A., 
Chemist. 


1900.  Yamaoka,  S.,    10,   Nishikatamachi,  Hongo,  Tokyo, 

Japan,  Chief  Engineer. 

1901.  Yardley,  Frank,  c/o  Henry  Jutson  and  Sons,  Liver- 

pool Strc-et,  Mirmingliam,  Chemical  Manufacturer. 
1899.   Yat<-H,  Arthur,  l^iboug  Donok,  Benkoelen,  Sumatra, 

Netherlands  Indies,   Metallurgist. 
O.M.    YatcH,  F.,  64,  Park  Street,  South wark,  London,  S.E., 

Chemical  Manufacturer. 


LI^T  OF  -AIEMBERS. 


1897. 
1906. 
1898. 
1906. 

1894. 

1886. 

1900. 

1885. 
1901. 

1885. 

1902. 

1890. 

1904. 
O.M. 
1886. 
1904. 

1898. 
1883. 

O.M. 


Yates,  Wm.  H.,  11,  Lansdowne  Road,  Southport, 

Lancashire,  Technical  Chemist. 
Yerkes,  Leonard  A.,  c/o  Jos.  Bancroft  and  Sons  Co., 

Wilmington,  Del.,  U.S.A.,  Bleacher  and  Finisher. 
Yetton,   Thos.,   86,   Bow  Road,   London,   E.,   Con- 
sulting Distiller's  Chemist. 
Yockey,   Harry,  c/o  National   Lead  Co.,   7th  and 

Freeman     Streets,     Cincinnati,     Ohio,     U.S.A., 

Chemist. 
Yocum,  Dr.  Jno.  H.,  325,  Academy  Street,  Newark, 

N.J.,  U.S.A.,  Chemist. 
Yoshida,  Prof.  H.,  Imperial  University  of  Kyoto, 

Kyoto,  Japan,  Professor  of  Chemistry. 
Yoshitake,    E.,    18,    Tatsuokacho,    Hongo,    Tokyo, 

Japan,  Chemist. 
Young,  Alfred  C,  17,  Vicar's  Hill,  Lewisham,  S.E. 
Young,  Dr.  A.  H.  Innes,  54,  Merton  Road.  Bootle, 

Student. 
Young,  Brougham,  2a,  Sigdon  Road,  Dalston,  N.E., 

Analytical  Chemist. 
Young,  Chas.  C,  c/o  Continental  Color  &  Chemical 

Co.,    32,    India    Street,    Boston,    Mass.,    U.S.A., 

Colourist. 
Young,    Dr.    Geo.,    83,    Harvard    Court   Mansions, 

Honeybourne    Road,    West    Hampstead,    N.W., 

Chemist. 
Young,  James,  2a,  Dartmouth  Road,  Brondesbury, 

N.W.,  Chemist. 
Young,    Jno.,    2,    Montague    Terrace,    Kelvinside, 

Gla.sgow,  Technical  Chemist. 
Young,   Jno.,    Claremont   House,    Beverley   Road, 

Hull,  Gas  Engineer. 
Young,  Jno.  H.,  c/o  The  Cassel  Cyanide  Co.,  Ltd., 

Shuna     Street,     Maryhill,     Glasgow,     Technical 

Chemist. 
Young,  J.  W.,  4,  Portland  Terrace,  Newcastle-on- 

Tyne,  Inspector  under  AlkaU  Acts. 
Young,  Prof.  Sydney,  F.R.S.,  University  Chemical 

Laboratory,   Trinity   College,   Dublin,   Professor 

of  Chemistry. 
Young,  W.  C,  Laboratory,  19-20,  Aldgate,  London, 

E.G.,  Gas  Examiner  and  Consulting  Chemist. 


1898.  Young,    W.    Gathome,    Analyst's    Dept.,    G.N.R., 

Doncaster,  Yorka.,  Chief  Chemist. 


1899.  Zabriskie.^  C.  B.,  100,  WiUiam  Street,  New  York 
City,  U.S.A.,  Manager  (Pacific  Coast  Borax  Co.). 

1897.  Zacharias,  Dr.  P.  D.,  Phiihellinon  Street  22,  Athens, 
Greece,  Industrial  Chemist. 

1897.  Zahorski,    Dr.    Boleslas,    Maywood,    N.J.,    U.S.A., 

Technical  Chemist. 

1906.  Zaremba,  Edw..  044,  Monadnock  Building,  Chicago, 

111.,  U.S.A.,  Manager  (American  Foundry  Co.). 
liX)6.  Zdanowicz,  Jose])h,  12,  Trebovir  Road,  South  Ken- 
sington,   S.W.,    Chemical    Engineer    (Artificial 
Silk). 

1898.  Zehetmayr,    Ferd.     F.,    85,    Gracechurch    Street, 

London,  E.C.,  Merchant. 

1904.  Zieme,  Carl  H.,  c/o  New  Castle  Stamping  Co.,  New 

Castle,  Pa.,  U.S.A.,  Chemist. 

1899.  Zilz,  Henry,  22,  Busii  Lane,  lyjndon,  E.C.,  Agent 

(Badische  Anilin  und  Soda  Fabrik). 
O.M.    Zimmermann,  A.,  3,  Lloyd's  Avenue,  London,  E.C., 
Chemical  Agent. 

1905.  Zimmermann,    Chas.,    9    &    10,    St.    Mary-at-Hill, 

London,  E.C..  Chemical  ilerchant. 

1904.  Zimmermann,    H.    D.,    c/o   American    Ether    Co., 

Richmond,  Va.,  U.S.A.,  Chemist. 

1905.  Zinkeiscn.  Oscar  T.,  135,  William  Street,  New  York 

City,  L'.S..-\..  Imi)orter  of  Chemicals. 
1897.  Zinsser,  Dr.  Fred.  G.,  Hastings-upon-Hudson,  N.Y., 
U.S.A.,  ^lanufacturing  Chemist. 

1907.  Zlinkotf,  Henry.  230.  West  S2nd  Street,  New  York 

Citv,   U.S..\.,  Student  of  Chemistry. 
1895.  Zoeller,    E.    V.,    Tarboro,'    N.C.,    U.S.A.,    Cotton- 

seed  Oil  Refiner  and  Pharmacist. 
1899.  Zumbeck,    Aug.,    66,    .Mark    Lane,    London,    E.C., 

Chemical  Merchant. 
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